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INOACHUTEJIBHASA 3AIINCKA
ConepkaHue NpPOrpaMMbl HampaBleHO Ha (OPMHPOBAHHUE €CTECTBEHHO-HAyYHOMH
KapTuHbl Mupa ydanmxcs 10 — 11 kiaccoB npu o0ydeHun ux (usuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-EATEIbHOCTHOTO nojaxoaa. [Iporpamma cootBerctByeT TpeboBanusim OI'OC
COO k maHupyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U METANpPEMETHBIM pe3yiibTaTaM 00y4eHus,
a TakXe YYUTHIBAET HEOOXOIUMOCTh peaIM3allMd MEXIPEAMETHBIX CBsized (QU3MKH C
€CTeCTBEHHO-HAYUYHBIMU YUYEOHBIMHM TpeIMeTaMHu. B Hell ompenenstorcs OCHOBHBIC IIENU
u3ydeHus: (pU3MKM Ha YpPOBHE cCpeAHero oOmiero oOpa3oBaHuUs, IUIAHUPYEMbIE DPE3yJbTaThl
OCBOCHHMSA Kypca (GU3UKHU: JINYHOCTHBIE, METAIIPEIMETHBIE, IIPEAMETHBIC (Ha 6a30BOM YpOBHE).
ITporpaMMa BKIIIOUaET:
. IUTAHUPYEMBIE Pe3yNIbTaThl OCBOCHMSA Kypca (u3uku Ha 0a30BOM ypOBHE, B TOM YHCIE
IIPEIMETHBIE PE3YNIbTAThI 110 T'01aM O0YUYEeHHUS;
. coziepkanue yuyeOHoro npeamera «Pusnkay mo rogam o0OydeHus;
« IPUMEPHOE TEMATHYECKOE IUIAHUPOBAHME C YKA3aHMEM KOJMYECTBA YacOB HAa H3Y4YCHHE
KOKI0H TEMBl M TIPUMEPHOW XapaKTePUCTUKON y4eOHOH MeATeNbHOCTH YYalluXxcs,
pean3yeMou NpU U3yYEHUH 3TUX TEM.

OBLIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®U3UKA»

®du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJBI, BBICTyHasi B KayeCTBE y4eOHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpy»XKarolleM MUpe.
[IkonbHBIA Kypc (GU3MKA — CHCTEMOOOpa3ylOImUi sl €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JISKAaT B OCHOBE ITPOLIECCOB U SIBICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoid reorpadueir u actpoHoMuel. Mcnoab30BaHWE W aKTUBHOE
OpUMeHeHHe (U3MYeCKMX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJOTMl B cdepe 3HEpPreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IIOJYYEHHUsS HOBBIX
MaTepHaJoB C 3a/JlaHHBIMU CBOWCTBaMM M Jp. M3ydyeHue (U3MKM BHOCUT OCHOBHOW BKJIAJ B
(dbopMUpOBaHHE E€CTECTBEHHO-HAYYHOW KAapTHUHBI MHUpa ydaluxcs, B (OpMHUpOBaHHME YMEHHI
NPUMEHSATh HAyYHbII METO]I TO3HAHUS NPH BBIIOJIHEHUU UMU YIEOHBIX UCCIIE0OBAHUI.

B ocHOoBy kypca ¢u3MKM cpenHEH IIKOJbl TMOJOXKEH psii HAEH, KOTOpbIE MOXKHO
paccMaTpuBaTh KaK MPUHIMIIBI €70 IIOCTPOEHUS.

Hnest nesIOCTHOCTH: B COOTBETCTBHH C HEW KypC SIBIISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKHU, BKIIOUAET KaK BOMPOCHI KIACCHYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hnes renepanu3anmMm: B COOTBETCTBUHM C HEW marepuan Kypca (QU3UKU OO0bEAMHEH
BOKpYT (u3nueckux Teopuil. Begymmm B kypce siBiasieTcss (OpMHUpPOBaHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BELIECTBE U IOJIE.

Hnes  rymanurapusanmu: €€  peanusanus — NOPEIrosaraeT  MCIOJb30BaHUE
TYMaHUTApHOTO TMOTeHIHana (U3NYecKod HayKH, OCMBICICHHUE CBSI3U DPAa3BUTHUA (DUBHUKH C
pa3BuUTHEM OOUIECTBa, a TaKXK€ C MHPOBO33PEHUYECKHMH, HPABCTBEHHBIMU U IKOJIOTMYECKUMU
npobiaemMamu.

HNness nmpukiaagHoi HAaNpaBJIeHHOCTH: KypCc (U3UKU TPEANONaraeT 3HAKOMCTBO C
HIMPOKUM KPYIrOM TEXHUYECKHX M TEXHOJIIOIMYECKUX IIPUIIOKEHUM H3YYEHHBIX TEOpUH U
3aKOHOB.

Hnes s>xon0ru3anuu: peannsyercs IOCPEACTBOM BBEICHUS JJIEMEHTOB COJEp KaHUA,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOiIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MpoOIeM pallMOHaIbHOTO PUPOJIONIONIB30BAHUS U
HKOJIOTUYECKOH O€30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (PU3MKH CpeIHEeH IIKOJbI SBIAIOTCA (U3NUYECKHUE TEOpUH
(popmupoBaHue MpeACTaBIEHUNH O CTPYKType NOCTPOEHUs (U3HUECKOH TEOpHUH, POJIH
(GyHAaMEHTANbHBIX 3aKOHOB M MPHUHIMUIIOB B COBPEMEHHBIX MPEICTABICHUSAX O TMPHPOJIE,
IPaHUIAX IPUMEHUMOCTH TEOPUH, Ul ONUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUIN U ITPOLIECCOB).



CucteMHOe-IeSITEeNbHOCTHBIN MOAXO0M B Kypce (PM3MKH peanusyercs IMpekIe BCEero 3a

c4€T OpraHu3alllu SKCIEPUMEHTAIbHOU NEeATENbHOCTH oOydarommxcs. Jyis 6a30BOro ypoBHs
Kypca QU3MKH — 3TO UCIOJb30BAHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
9KCIIEPUMEHTOB U JIA0OPaTOPHBIX paboT, KOTOpbIE B IporpaMMe OObEIMHEHBI B OOLIUN CIHCOK
YUYECHHUECKUX NPAKTUUYECKUX padoT. BrlieneHune B ykazaHHOM IEpeYHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBISETCS Y4YacTHHKaMH 00pa30oBaTelIbHOTO
mpouecca UCXolsd U3 OCOOCHHOCTEH TEMAaTU4YEeCKOro IUIAaHUPOBAaHUS U OCHAIEHUs KaOuHeTa
¢uzuku. Ilpm sToM obecrnieunBaeTcsi OBIaJACHHE OOYYAIOIIMMUCS YMEHUSIMH IPOBOIUTH
KOCBEHHbIC H3MEpPEHUs, UCCIECIOBaHHUA 3aBUCHUMOCTEH (U3NUYECKUX BEIMYHMH U IMOCTAHOBKY
OTIBITOB T10 TIPOBEPKE MPEJIOKEHHBIX THIIOTE3.
Bonbiioe BHUMaHME yIenseTCsl PELIEHHUI0 Pacu€THBIX M KauecTBEHHBIX 3ajad. Ilpu stom ans
pacuéTHBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 3a/Jayd C SIBHO 3a/laHHOM (U3MUYECKON MOJENbIO,
MO3BOJIAIOIINE MPUMEHATh H3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszeina
Kypca, Tak U UHTErpupys 3HaAHHs U3 pa3HbIX pa3/iesoB. [ KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKoW MOJenu A CUTyallud HpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusimu OGI'OC COO k MarepHanbHO- TEXHHUYECKOMY

o0ecrieyeHn0 yueOHOTO Tpoliecca 0a30BbIi yPOBEHb Kypca (PU3MKHM B CpeIHEH MIKOJE JOIKEH
U3y4aTbCs B YCIOBHUSX MPEIMETHOr0 KabuHeTa (PU3UKKM WU B YCJIOBUAX HHTEIPUPOBAHHOTO
KaOMHETa TPEeIMETOB ECTECTBEHHO-HAy4yHOro IMKiIa. B kaOuHere (U3WMKK JOIKHO OBITH
HeoOxoaumoe JnaboparopHoe OOOpYIOBAaHUEHJS BBIIOJHEHHUS YKa3aHHBIX B IIporpamme
YUEHUYECKUX MPAKTUYECKUX PadOT U JEMOHCTPALIMOHHOE 000pY/I0BaHUE.
JleMoHCcTpanmoHHOE 000pyI0BaHHe (OPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHUMATbHON
JIOCTaTOYHOCTH U 00€CIEeYMBAET IIOCTAHOBKY IIEPEUMCICHHBIX B IPOrpaMMe KIIFOUYEBBIX
JEMOHCTpalMi Il HMCCIEAOBAHUSA H3y4aeMbIX SBJICHHM M MPOILECCOB, SMIHMPUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JIaGopaTtopHoe 00OpyJ0BaHUE Uil YYEHHYECKUX MPAKTHYECKUX paboT (opMHUpyeTcs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M 00€CleYrBaeTcsl B pacyéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKThl J1abopaTOPHOro OOOpYJOBaHUS JOJKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHMM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE HU(POBBIX 1a0OpaTOpHil.

HEJA N3YYEHHUSA YYEBHOI'O ITIPEIMETA «®U3UKA»
OCHOBHBIMU LEJIIMU U3Y4YEeHUSI PU3UKU B 00IIIEM 00pa30BAHUH SBIISIOTCS:
e (dopMHupOBaHME HHTEpeca U CTpeMJIeHHs OOYy4YaloIMXCsl K HaydyHOMY H3yUYCHHIO
MPUPOJIBI, pPA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BUTHE TMPEACTABIEHUH O HAyyHOM METOJleé IMO03HaHui U (OPMUPOBAHUE
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;
e (dopMHUpOBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa M3y4eHHs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHbBIX 3aKOHOB (DU3UKH;
e (dopMupoBaHHE YMEHHUI OOBSCHATH SBICHUS C UCHOJIb30BaHUEM (PU3MUECKUX 3HAHUH U
HAyYHBIX JJ0Ka3aTeIbCTB;
e (opmupoBaHuE MpeACTaBIECHUN O POIM (U3MKU IJI1 Pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHH.
JlocTikeHue 3TUX Lieel o0ecreunBaeTcsl pelieHHeM CIISAYIOIMIMX 3a/1au B MPOLIEecCe N3YUYEeHUs
Kypca (PU3UKU Ha YPOBHE CPEHEro O0IIero 0Opa3oBaHus:
e [pUOOpEeTeHHEe CUCTEMBbl 3HAHUM 00 OOLMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsE MEXaHUKY, MOJICKYJIAPHYIO (HU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;



e (QopmupoBaHHWE YMEHHI TNPUMEHSITH TEOPETUYECKHE 3HAHUS I OOBSICHEHUS
busznyeckux SBJICHUM B NPUPOJE U JUId TNPUHATHUS MPAKTHUYECKUX pELIeHUN B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CITIOCOOOB PEIICHUS Pa3IMYHbIX 33]1a4 C IBHO 33JaHHON (U3UYECKON MOJAEIBIO,
3aJa4, IMOJpPa3yMEBAIOIIMX CAMOCTOATEIbHOE Cco3AaHue (U3UYECKON  MOJEINH,
aJICKBaTHOW YCJIOBUSAM 3a]1a4u;

e T[oHUMaHHE (U3MYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSAHMS Ha OKPYKAIOLIYIO CPENY;

® OBJAQJICHHE METOJaMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS W MPOBEICHUS (PU3MUEeCKHX
OKCIIEPUMEHTOB, aHAIHM3a U UHTEPIPETAINH UHPOPMAIUH, ONIPEACTICHHUS JOCTOBEPHOCTH
MOJIy4YEHHOT' O pe3yJIbTaTa;

® CO3/IaHME YCJIOBUM Uil Pa3BUTHS YMEHHMH MNPOEKTHO-UCCIEI0BATEIbCKON, TBOPUYECKOM
JIEATEIIbHOCTH.

MECTO YYEBHOI'O IIPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC COO ¢usuka sBisercs 00s3aTENbHBIM MPEAMETOM Ha YpPOBHE
cpenHero oOmero ooOpasoBanus. JlaHHas mporpamMma IMpeaycMaTpuBaeT W3y4eHHe (DU3MKH Ha
6a3oBoM ypoBHE B 00béMe 136 4 3a nBa rona oOyuyenus mo 2 4 B Henento B 10 u 11 knaccax. B
TeMaTU4ecKoM IianupoBanuu it 10 u 11 kimaccoB npeznoaraoTcs pe3epB BPEMEHH, KOTOPBIA
YUUTEIb MOXET HCIOJIb30BaTh IO CBOEMY YCMOTPEHHIO, M MOBTOPUTEIBbHO-0000MIat0IHe

YPOKH.

IVNIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YUYEBHOI'O TIPEJIMETA
«®U3UKA» HA YPOBHE CPEJHEIO OBIIEI'O OBPA3OBAHUSA (BA3OBBII
YPOBEHD)

OcBoenue yuebHoro npeamera «@Pusnka» Ha ypoBHE cpeHero odriero oopazoBanus (0a30BbIi
YPOBEHB) JOJDKHO OOECHeurBaTh NOCTUKEHHUE CIEAYIOLUX JIMYHOCTHBIX, METANPEAMETHBIX U
NPEMETHBIX 00pa30BaTeIbHbBIX PE3YJILTATOB.

1. JNYHOCTHBIE PE3YJIbTATBI
I'paxknanckoe Bocniuranue:
e CchOPMHUPOBAHHOCTh TPAKIAHCKONH TMO3UIMU OO0Yy4Yarolerocs Kak aKTUBHOIO H
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00I11eCTBa;
® T[IPUHATHE TPAJULUOHHBIX OOIIEUETOBEYECKUX T'YMAHUCTHUECKUX MU JEMOKPATHUECKHUX
IIEHHOCTEI;
® TOTOBHOCTh BECTHM COBMECTHYIO JESTEIbHOCTh B MHTEpECaX IPa’kKAaHCKOro OOILEeCTBa,
Y4acTBOBATh B CAMOYIIPABIICHUH B IIKOJIE U JAETCKO-FOHOIIECKUX OPTaHU3aLNAX;
® yMEHHME B3aUMOJCHCTBOBATh C COLUAJIBHBIMH HMHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIMSAME U Ha3HAUECHUEM;
® TOTOBHOCTb K TYMaHUTAPHOHN U BOJIOHTEPCKOM AESATEIBHOCTH.
IIaTproTHyeckoe BOCIUTAHHE:
e c(hOPMHUPOBAHHOCTb POCCUICKOM IPaXKAaHCKOM HICHTUYHOCTH, MATPUOTU3MA;
® [ICHHOCTHOE OTHOLIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIaM; JOCTHKEHHUSIM POCCUHCKUX
y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKE.
JlyXOBHO-HPABCTBEHHOE BOCIIUTAHME:
e c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TIOBEJICHHU S,
e CrocOOHOCThH OILICHMBATH CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PELIECHHS], OPUEHTHPYSChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YUEHOTO;
® 0CO3HaHME JMYHOTO BKJAJa B IOCTPOEHUE YCTOHUNUBOTO OYyIyIIEro.
JcTeTHYecKoe BOCIIUTAHHUe:



JCTETUYECKOE OTHOILIECHUE K MUPY, BKIIOYAst SCTETUKY HAYYHOI'O TBOPUYECTBA, IIPUCYILETO
(bu3MYeCcKOi HayKe.

Tpynosoe BocniuTanue:

HHTEpeC K pasiu4yHbiM chepam TpodheCCHOHATBLHOM JEATEIbHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PM3UKOH W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyiein
npodeccuu U peann30BbIBATE COOCTBEHHBIC KIU3HECHHBIC TUTAHEI;

TOTOBHOCTb M CIIOCOOHOCTh K 0Opa30BaHMIO M CaMOOOpa30BaHUIO B 00JacT (PU3UKH Ha
MPOTSKCHUH BCCH KHU3HU.

9KoJ0rn4YecKoe BOCIUTAHUE:

Cc(OPMHPOBAHHOCTb HKOJOIMUECKONW KYyJIbTYpbl, OCO3HAHUE TIJIOOATBHOTO Xapakrepa
9KOJIOTUYECKUX MpodIIeM;

IJIAHUPOBAHUE U OCYILECTBICHHUE IEHCTBUM B OKPYXKAIOLIEH CpPEeAec HAa OCHOBE 3HAHUSA
L[eJIeH YCTOMYMBOIO Pa3BUTHsI YEJIOBEYECTBA;

pacuIMpeHre OmblTa JEATEIILHOCTH HKOJOTMYECKOW HANpaBJICHHOCTH Ha OCHOBE
UMEIOIUXCs 3HaHUM 10 (pu3HKe.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

B

c(OPMHPOBAHHOCTh MHMPOBO33PEHHsI, COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

0CO3HaHME LIEHHOCTH HAayYHOH JEATEeIbHOCTH, TOTOBHOCTh B MpoLiecce U3y4eHus (GU3NKU
OCYLIECTBIIATH IIPOCKTHYIO U HUCCIENOBATEIBCKYIO NEATEIbHOCTh WHAMBHUAYAIbHO U B
rpyIIe.

[IpOLIECCE JOCTHIKEHUS JIMYHOCTHBIX PpE3yJIbTaTOB OCBOEHUS IPOrPaMMBbI CPEJHErO

obmero oOpa3oBaHusa 10 (U3UKE Yy OOYYAIOIIMXCS COBEPIIEHCTBYETCS AMOIMOHAIBHBIN
UHTEJUICKT, MPEAIOoJaraloniuii chOpMHUPOBAHHOCTS:

CaMOCO3HaHMs, BKJIIFOYAIOIIETO CITOCOOHOCTE ITOHMMATEL CBOE AMOLIMOHAIILHOE COCTOSIHHE,
BUJIETh HAIIPABJIEHUS Pa3BUTHsI COOCTBEHHOM AMOLIMOHANIbHOMN cepbl, ObITh YBEpEHHBIM
B cebe;

camMoperyJIMpOBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMeHHne PUHUMATD
OTBETCTBEHHOCTD 3a CBOE MOBEICHUE, CIIOCOOHOCTh aanTHPOBATHCS K AMOIIMOHAIBHBIM
U3MEHEHHSIM U MPOSIBIISTH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIECH CTPEMIICHHE K JIOCTHIKCHHUIO LEIH U YCIEXY,
OIITUMHU3M, HHUITUAaTUBHOCTD, YMeHl/Ie HCﬁCTBOBaTB, NUCXO0Od U3 CBOUX BO3MO)KHOCT€I71;
OMITATUH, BKIIOYAMOINIEH CMOCOOHOCTh MOHUMATh 3MOIMOHAIBLHOE COCTOSHHUE IPYTHX,
YYUTBIBATh €0 TPHU OCYIIECTBICHUH OOILICHHS, CHOCOOHOCTh K COYYBCTBHIO H
COTIEPEKHUBAHHUIO,

COILMAIbHBIX HaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS C IPYTUMHU
JIFOIbMU, 3a00THTHCS, IPOSBIISTh HHTEPEC U Pa3peliaTh KOH(IUKTHI.

2. METANIPEIMETHBIE PE3YJIbTATHBI
2.1. YHuBepcaibHble O3HABATEJIbHbIE eiiCTBUS
ba3zoBble Jlornveckue 1eMcTBUA:

CaMOCTOSITENIbHO (DOPMYIMPOBAaTh M aKTyaJIM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OmnpeAensaTh LeIH  JeATelNbHOCTH, 3aJaBaThb MapaMeTpbl M KPUTEpUU  UX
JOCTHKEHUS;BBISIBIISITH  3aKOHOMEPHOCTH M MPOTHUBOPEUHsS B  PaccMaTpPUBAEMBIX
(bU3NUECKUX SIBICHUSIX;

pa3zpalaTeiBaTh IIJIaH pelIeHUss NpobieMbl ¢ y4y€TOM aHalIM3a HMEIOIIUXCS
MaTepualbHBIX U HEMaTEpHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLEHMBAThb COOTBETCTBUE PE3YJIBTATOB LENSM,
OLICHUBATh PUCKU MOCIEACTBUN AEATEIBHOCTH;



KOOPJAMHUPOBATh W BBHINOJHATH PAa0OTy B YCIOBHSX pPEAIbHOTO, BHPTYAJIBHOTO W
KOMOMHUPOBAaHHOTO B3aUMOJACHCTBUS;
pa3BUBATh KPEAaTHMBHOE MBIIUICHUE MIPH PEILICHUH )KU3HEHHBIX TPOOIIEM.

Ba3zoBrble ucciaenoBaresLCKue AeliCTBHSA:

BJIAJICTh HAyYHOH TEPMHUHOJIOTHEH, KIIIOUEBBIMH TMOHATHAMH U METOAaMHU (U3UUECKOM
HayKU;

BJIAJICTh HAaBbIKAMM Y4e€OHO-MCCIIEeI0BATENbCKON U MPOEKTHOM NEATEIbHOCTH B 00JacTH
(GU3uKHU; CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY ITOMCKY METO/I0B PEIIECHUS
3a1a4 (U3NYECKOTO COICPIKAHUS, TPUMEHEHHIO Pa3JINYHBIX METO/I0B MIO3HAHUS;

BIAJECTh BUAAMM JACSATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €r0 HMHTEPIpETalVH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUYHBIX YUEOHBIX CUTYalHsIX, B TOM 4YHUCIIE IpU
CO3/1aHUH Y4EOHBIX IPOEKTOB B 00JIaCTH (PU3HKH;

BBISABJISITh NPUYMHHO-CICJCTBEHHBIE CBA3M M AaKTYaJIM3UpOBaThb 3ajady, BbIIBUIaTh
TUIIOTE3Y €€ PEIIeHUs, HaXOAUTh apryMEHTHI [l J10Ka3aTelbCTBA CBOUX YTBEP)KIEHUM,
3a/1aBaTh apAMETPBI U KPUTEPUH PELICHUS;

AQHAIN3UPOBATh IIOJYyYEHHBIE B XOAE pEUICHHA 3aJaud pPE3yJabTaThl, KPUTHYECKU
OLICHUBATH X JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHbIE 33Jjaud B 00Pa30BaTENIbHOU JEATEIBLHOCTH, B
TOM YMCJIE IPU U3YYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHHUBATH IPUOOPETEHHBIHN OIBIT;

YMETb [IEPEHOCUTH 3HAaHUS N0 (Pr3HKE B MIPAKTUYECKYIO 00JIaCTh KU3HEACITEIbHOCTH;
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE HJICH, IpEUIaraTb OPUIMHAIBHBIE MOJIXOJbI M PELICHUS; CTaBUThb
po0JIEMBI U 3a/1a4M, JOIYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

Padora ¢ undpopmanmeii:

BJIaJIETh HAaBBIKAMU IOJIy4e€HUsS HH(POpMAIMU (PU3NUYECKOTO COJIEpKaHUs U3 HCTOUHUKOB
Pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBIIATH IMOWCK, aHalIW3, CUCTEMATH3aLUI0 U
MHTEpIpeTalrio HHPOPMALIUU PAa3IMYHBIX BUJIOB U (OPM IpeJICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIIOJIb30BaTh CpeACTBA MH(POPMAIMOHHBIX M KOMMYHMKAIMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3alMOHHBIX 33/1a4 C COOJII0/IEHUEM
TpeOOBaHUN SPrOHOMMKH, TEXHHKH O€30MacHOCTH, THMIHEHBI, pecypcocOepekeHus,
IIPABOBBIX U ATUUECKUX HOPM, HOPM MH(OPMALIMOHHON OE€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOT0 COAEpKaHUS B Pa3IUYHBIX ¢opmarax ¢ yd&ToM
Ha3HaueHUs WHGpOpMAlMM M LEJNEeBOM ayauTOpUH, BbIOHMpas ONTUMAIbHYIO (GopMy
MPEJICTaBICHUS U BU3YaIU3aIIH.

2.2. YHuBepcaibHble KOMMYHHMKATHBHbBIE 1efiCTBUS
Oo0menne:

OCYIIECTBIISATh OOIIEHNE HAa YpOKaxX (DU3UKH M BO BHEYPOUHOU JESTEIHHOCTH,
pacro3HaBaTh MPEANMOCHITKA KOHMIMKTHBIX CUTYAIlMH U CMSATYATh KOH(JIUKTHI;
pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

CoBmecTHan ACATECJIbHOCTD:

IMOHUMAThb U UCIIOJIB30BAaTh NPCUMYILICCTBA KOMaH}IHOI)’I n HHHHBHJIyaHBHOﬁ pa60TI)I;
BLI6I/IpaTL TCMATUKY U MCTOJAbl COBMCCTHBIX HCﬁCTBHﬁ C y‘léTOM 06H_[I/IX HHTCPECCOB, U
BO3MOXKHOCTE KaXJ01I0 4JICHa KOJIJICKTHUBA,



NPUHUMATh LETU COBMECTHOM JEsTEIbHOCTH, OPraHU30BBIBATH U KOOPJIWHUPOBATH
JIEUCTBUA MO €€ JOCTHXKEHUIO: COCTABJISITh IJIaH IEUCTBUM, PACTIPENIENATh POJIM C YUETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3y/IbTaThl COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa U KAXKJIOT0 YYaCTHHMKA KOMaH/Ibl B OOIIHKA pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh MACH C MO3UIIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B PA3JIUYHBIX CHUTYyaIUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUITHATHBHBIM.

2.3. YHuBepca/ibHbIe peryJjisiTUBHbIE J1eiiCTBUS
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIBHYIO NIEATENILHOCTh B 00JacTu (pU3MKH H
ACTPOHOMMH, BBISBIISTH MPOOJIEMBI, CTAaBUTh U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTAaBJISATh IUIAH PELICHMs] paCUETHBIX U KA4ECTBEHHBIX 3aJad, IJIaH
BBINOJIHEHUS MPAKTHUECKOW paboThl ¢ y4€TOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOr0 MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAThH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JSPYIUIUMU B 001MacTH (U3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YNBTATOB LEISAM;

BJIaJ€Th HaBBIKAMU IO3HABATENbHON pediIeKcMM Kak OCO3HaHUS COBEPIIAEMbIX
JIEMCTBUM M MBICIUTENIBHBIX IIPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAHUM; MCIIOJIb30BaTh
npuémbl peaeKCHn Ui OLEHKU CUTYalluH, BIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH.

IpunsiTue cedst U APyrux:

NpUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,
IPUHUMATh MOTUBBI U apIyMEHTHI JPYTUX [IPU aHATIU3€E Pe3yJIbTaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

3. NPEAMETHBIE PE3YJIBTATBI (10 KJIACC)
B npornecce n3yuenus kypcea ¢pusuku 6a3oBoro ypoBHs B 10 kinacce ydeHUK HAYUUTCS:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MeCTO (pU3MKK B (HOPMUPOBAHHM COBPEMEHHOM
HAay4YHOM KAPTHUHBI MHUpPA, B Pa3BUTUUCOBPEMEHHON TEXHMKM U TEXHOJOTWH, B
IPAKTUYECKON AEATEIbHOCTH JIIOJIEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS H3YYEHHBIX (U3MYECKUX MOJeJeil: MaTepuaibHas
TOYKa, MHEpIMaJbHAsg CUCTEMa OTCYETa, aOCOJIOTHO TBEPJOE TeNo, WACATbHBIN ras;
MOJIETN CTPOEHUS ra30B, XKHUAKOCTEH U TBEPIBIX TEJ, TOUEUHBIN AJIEKTPUUYECKUN 3aps]
IpY pelIeHnn GU3NIECKUX 3a1a4;

pacno3HaBaTh (U3UYECKHE SBJICHHS (TIPOILIECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYJISPHO-KMHETUYECKOM  TEOpUH  CTPOEHHS  BElIeCTBA U
IEKTPOJMHAMUKH: PAaBHO- MEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE [IBU)KEHUE,
cBOOOJIHOE MaJ€HUE TeJ, IBUKEHUE IO OKPYKHOCTH, MHEPLMS, B3aUMOJEHCTBHUE TeII;
g dy3us, OpOyHOBCKOE IBIKEHHE, CTPOCHHE JKUAKOCTEH M TBEPABIX TEN, U3MEHEHHE



o0béMa Tela MpH HarpeBaHuu (OXJIAXKACHUHM), TEIUIOBOE paBHOBECHE, HCHApEHHE,
KOHJCHCALNA, TUIABJICHUE, KPUCTAIUIN3ALUs, KUIICHHE, BIAXKHOCTh BO3yXa, OBBILICHUE
JIaBJICHUs ra3a IIPY €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEXKIY apaMeTpaMHU CO-
CTOSHMs Tra3a B M30IpoLeccax; »JJCKTpU3alus Tel, B3aUMOICHCTBUE 3apsloB,
NEKTPUYECKasl IIPOBOJAUMOCTbD, TEILUIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JCHCTBUSA
TOKA;

OIMCBHIBATh MEXAaHUYECKOE JIBHKECHHE, UCITIONB3YS (PM3NYECKHE BEIMYUHBI: KOOPAWHATA,
IyTh, IEPEMEIIECHNUE, CKOpPOCTh, YCKOPEHME, Macca Tella, CHjla, HMIYJIbC Tena,
KUHETHYECKasi YHEPIUs, MOTCHIMAIbHAS SHEPIHs, MEXaHU4YecKast paboTa, MeXaHu4ecKast
MOIIHOCTb; IIPU ONHUCAHUU MPABWIBHO TPAKTOBaTh (PU3MUYECKHM CMBICI MCIIOJIb3YyEMbIX
BEJIMYHMH, MX 0003HAUYEHUS W EIUHMIIBI, HAXOTUTHh (OPMYJBI, CBSA3BIBAIOIINE JAHHYIO
(GU3MYECKyr0 BEIMUUHY C IPYTHMMHU BEIMYMHAMY;

OIMUCBHIBATh M3YyYCHHBIEC TEIUIOBBIE CBOWMCTBA TEI U TEIUIOBBIC SBJICHUS, HCIOJIb3Ys
¢u3nuecKkue BEITUYMHBI: JaBICHUE raza, TEMIIepaTypa, CpEAHssl KUHETUYEeCKash SHeprus
XaOTUYECKOTO0  IBWXKCHHMS  MOJIEKYJ, CpPEOHEKBagpaTU4yHas CKOPOCTb  MOJEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsISI dHEprus, pabora rasa, KOX(QQPHUIHMEHT MOJIE3HOTO
JIeMCTBUSL TEIUIOBOrO JABHUraTelis; NMPU OMMCAHUM MPAaBUIBHO TPAKTOBaTh (hHU3MUYECKHIM
CMBICI HMCHOJb3YEMBIX BEIMYMH, UX OOO3HAYEHUS U €AMHHULBI, HAXOIUTh (HOPMYIIbI,
CBSI3bIBAIOILME JJAHHYIO (PU3NYECKYIO BEJIMYHUHY C APYTUMU BETUYMHAM;

OIMUCBHIBAaTh M3YYECHHBIE DJIEKTPUYECKHE CBOMCTBA BEILECTBA, JJIECKTPUYECKUE SIBICHUS
(TIpoIIeCChl) M ANEKTPHUECKYIO0 TPOBOJUMOCTD PA3IUYHBIX CPEJl, UCHOIb3ys (U3NIECKHe
BEJIMYUHBI,

NIEKTPUYECKUN 3apsAl, DJIEKTPUYECKOE I0J€, HANpPsHKEHHOCTh II0J8, MOTEHIMAI,
Pa3HOCTh MOTEHLMAJIOB, CHUJIA TOKA, OJJIEKTPUYECKOE HANPSHKEHHUE, JIIEKTPUYECKOE
comnporusienue, IJ1C, pabora Toka; IpyU OMMCAHUH MPABUIBHO TPAKTOBATh (hU3UUYECKUIA
CMBICJT HCIIOJIb3YEMBIX BEJIMYUH, UX OOO3HAYEHMs] U €IUHUIIbI; YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIOIME TAHHYIO (PM3NYECKYIO BEIMUUHY C APYTUMH BETUUYHMHAMU;

AHAIN3UPOBATh (PU3MUYECKUE IMPOLECCHl U SIBICHUS, UCIOJIb3Ys (pU3MUECKHe 3aKOHBI U
NPUHIUIBL: 3aKOH BceMmupHoro Ttsrorenus, [, II u III 3akoner HeroToHa, 3akoH
COXpAaHEHHs MEXaHWYECKOM DHEPrUHU, 3aKOH COXPaHEHUs UMIIYJIbCA, IPUHLUII
CYNEpPIO3UIMN  CHJI, IPUHUUII PABHONpPABHUS HWHEPLUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJIIPHO-KMHETUYECKYI0O TEOPHUIO CTPOCHMS BEIIECTBA, a30BBIE 3aKOHBI, CBA3b
CpelHEl KHWHETUYECKOW OHHEpruu TEIUIOBOTO JIBWXKEHHUS MOJIEKYJl € aOCOJIIOTHOM
TEMIIEpaTypOH, IEPBBIA 3aKOH TEPMOAWHAMHUKH; 3aKOH COXPAHEHUS DIEKTPUYECKOIO
3apsna, 3akoH Kynona, 3akoH Owma, 3aKOHBI IOCJIEIOBATEIbHOTO M IapajljieIbHOTO
COCIMHEHUS IPOBOJHMKOB, 3aKOH [[xoynsa—JleHna; npu 3TOM pas3inyaTh CIOBECHYIO
(GOpMyIUPOBKY 3aKOHa, €ro MaTeMaTHU4YeCKOE€ BBIPAXKEHHWE U YCJIOBHS (TpaHHULIBI,
001acTH) IPUMEHUMOCTH;

OOBSACHATHP OCHOBHBIE MPHUHIMMBI JCUCTBUS MalllH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCJIOBHS HX OE30MacCHOTO HCIOJIb30BAaHUS B IOBCEIHEBHOMN
KU3HU;

BBITMOJHATh 3KCHEPUMEHTHI 10 HMCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U TPOIECCOB C
UCIIOJIb30BaHUEM TMPSMBIX, U KOCBEHHBIX H3MEpPEHHil: Mpu 3ToM (OpPMYJIUPOBATH
npobnemy/3agayy M TUIIOTE3Y YYEeOHOro »SKCIEpUMEHTa; coOUpaTh YCTaHOBKY W3
MPEJI0KEHHOTO0 000PYA0BAHNUS; TPOBOJUTH ONBIT U (OPMYIUPOBATEH BHIBO/IBI,
OCYILECTBIISATh TPSIMBbIE M KOCBEHHBIE M3MEpPEeHMsS (U3NYECKUX BEIUYUH; TPU 3TOM
BBIOMpPATh ONTHUMAJbHBIM CIMOCOO W3MEPEHUS M HUCIOJIb30BATh HM3BECTHBIE METObI
OILIEHKH MTOTPEIIHOCTEN N3MEPEHUN;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIy (U3HMUECKUMH BEIMYMHAMHU C HCIIOJIb30BAaHHEM
HOPSAMBIX W3MEPEHUM: MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATh PE3YNIbTaThl
MOJYYEHHOM 3aBHCHMOCTH (PM3UYECKUX BEIMYMH B BHUIE TaOnMIl M rpadukoB, aenatb
BBIBOJIBI 110 PE3YJIbTATaM HCCIICJOBAHMS,



coOuoiaTh MpaBuiIa 0E30MacHOro TpyAa MpHU IMPOBEIACHUU HCCIEAOBAaHHM B pamMKax
y4eOHOr0 SKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTENbCKOM M NMPOEKTHOW IESATEIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 000PYAOBaHUS;

pewiath pacu€THbIE 3aJauyd C SBHO 3aJaHHOM (DU3MYECKOW MOJAEbI0, HCIOJb3Ys
¢u3nyeckrue 3aKOHbI M NPUHLMIBI, Ha OCHOBE aHalIM3a YCJIOBUS 3a/Ja4d BbIOUpATh
($U3UIECKyI0 MOJIEIb, BBIIENATh (pU3HUECcKre BEIMYUHBI U (POPMYIIbI, HEOOXOIUMBIE /IS
e peleHusi, NMPOBOAUTh Pacy€Thl U OLIEHUBATh PEABHOCTh MOJYYEHHOI'O 3HAYECHUs
(bU3HYECKON BETUYNHBL

pelaTh KauyecTBEHHbIE 33/Ja4yM: BBICTpAUBATh JOIMUYECKH HENPOTHBOPEUYHMBYIO LETIOYKY
pacCyKIeHUH C ONOpOM Ha H3yYEHHbIC 3aKOHbI, 3aKOHOMEPHOCTH M (usnueckue
SBJICHUS;

UCMONb30BaTh IPU PELICHUMM Y4YeOHBIX 3aJay COBPEMEHHblE HH(POPMALMOHHBIE
TEXHOJIOTUM I IIOMCKA, CTPYKTYpPUPOBAHMs, HHTEPIpETalud U IPEICTABICHUS
y4eOHOI W HAy4YHO-TIOMYNApP- HOW WHPOpPMALMHU, TONYYSHHOH W3 pa3IMYHBIX
UCTOYHUKOB; KPUTUYECKU aHAJIM3UPOBATh M0JydaeMyto HH(OpMaIHIo;

NPUBONUTH TPUMEPHI BKJIaZa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-(QHU3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHE IPOIECCOB OKPYXKAIOLIEr0 MHpa, B pPa3BUTUE TEXHUKH U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO0 (U3MKE B IIOBCEJAHEBHOM MKU3HU JUIS
oOecrieyeHnss 0O€30MACHOCTH TpH OOpalmIeHWH C T[puOOpaMH W TEXHUYECKHUMHU
YCTPOMCTBaMHM, Ui COXPAaHEHHs 3A0pPOBbS U COOJIIOJCHHMS HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

paboTaTh B TIpyIIe C BBINOJHEHUEM pA3JIUYHBIX COLMAJIBHBIX pOJIEH, IUIAHUPOBAThH
paboTy TIpynmbl, paNUMOHAIBHO  PACHPEAENATh O0S3aHHOCTH U IJIAHUPOBATh
JeSITeIbHOCTh B HECTaHJAPTHBIX CUTYAIMsX, aJleKBaTHO OLICHHWBATh BKJIAJ KaXIOTO W3
YYaCTHHUKOB TPYIIIBI B PELIEHNE pacCCMAaTPUBAEMOM MPOOIEMBI.

NPEIMETHBIE PE3YJIBTATHI (11 KJIACC)
B npouecce n3zyuenus kypca ¢pusuku 6a3oBoro ypoBHs B 11 kinacce yueHUK HayqUTCS:

JIEMOHCTPUPOBATh Ha MpUMepax posib U MecTo (Ppu3uku B (HOPMUPOBAHHM COBPEMEHHOM
HAay4YHOM KApTUHBI MHpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKH U TEXHOJOTHUH, B
NPAaKTUYECKON JEATENIbHOCTH JIIOJIeH, LEeNOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI
MUDA;

YUUTBIBATh TPAHMIBI NPUMEHEHHMS M3YYEHHBIX (U3MYECKHX MOJeNel: TOUYEUHBIH
IIEKTPUYECKUI 3aps, JIyd CBETa, TOUEUHBI MCTOUYHUK CBETA, SAAECpHAs MOJEIb aToMma,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'O Si/Jpa MIPU pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pU3MUECKUE SIBIEHUS (TIPOLECCH) U OOBACHATh MX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY ¥ KBAaHTOBOM (PM3MKH:B3aUMOJICHCTBUE MarHUTOB, JIEKTPOMarHUTHas
UHAYKINS, TeHCTBUE MAarHUTHOI'O MMOJIS HAa MPOBOJHUK C TOKOM U JIBHXKYLIHUICS 3apsi,
AIIEKTPOMAarHUTHbIE KOJIEOAHUS U BOJHBI, NPSMO- JIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpakeHHe, TMpeJIoMJIeHHe, uHTepdepeHus, Audpakuus ¢ TMOJaSpU3alMsl CBeTa,
nucriepcus cBeta; (oTodnekTpudeckuil 3Ppdext (porodddexr), cBeToBoe IaBiIEHUE,
BO3HMKHOBEHUE JIMHEHYaToro CIHeKTpa aromMa BOJO- pOJAa, €CTECTBEHHas |
HCKYCCTBEHHAs palMOAKTUBHOCTH;

OINMCHIBATh U3yUYEHHbIE CBOWCTBA BEIllECTBA (IJIEKTPUUECKHE, MAarHUTHbBIE, ONTHYECKHE U
JJIEKTPOMArHuTHbIE  SIBIE€HUSA  (IIPOLECCHI), MCHOJIB3Ysl (U3NYECKUE  BEITUUYHMHBI:
UIEKTPUYECKUI 3a- Psijl, CUja TOKA, JJIEKTPUUECKOE HANpPSIKEHUE, DIEKTPUUECKOE
COTMPOTHUBIIEHUE, pa3HOCTh moTeHImanoB, DJIC, paboTa TOKa, WHIYKIMS MarHUTHOTO
noJisi, cuia Ammnepa, cuia JlopeHia, MHIyKTUBHOCTb KaTYIIKH, YHEPTHS JIEKTPUIECKOTO
Y MarHUTHOT'O MOJIEH, MEpUO U YacToTa KojeOaHui B KoJeOaTeIbHOM KOHTYpE, 3apsii U
CHJIa TOKa B IpoIlecce TapMOHMUYECKUX 3JIEKTPO- MAarHUTHBIX KoieOaHuil, (oxycHoe
paccTossHME M ONTHYECKAs CHjla JIMH3BI;, IPU ONMCAHWM IPABWIBHO TPaKTOBATh



(U3MUECKUl CMBICI MCIIONB3YEMbIX BEJIMUYUH, UX 0003HAUEHUS M €IWHUIIBI; YKa3bIBATh
(opMyIbl, CBA3BIBAIOIINE JaHHYIO (PU3HYE- CKYIO BEITMUUHY C IPYTMMHU BEJINYMHAMU;
ONKCHIBATh M3yYCHHBIC KBAHTOBHIC SIBIICHHS M TPOLECCHI, HCHOJIB3yd (U3NUYECKUE
BEJIMYMHBIL: CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, AJIMHA BOJHBI M YaCTOTA CBETA, SHEPIHUs
U UMITYJIbC (POTOHA, IEPUOJT TIOTYpacIaa, YHEPTUs CBA3HM aTOMHBIX SI€p; MPH ONMUCAHUN
IPaBUIbHO TPAKTOBATh (PU3MUYECKUI CMBICI UCIOIb3yEMBIX BEIMYHMH, UX 0003HAYEHUS U
€IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO0 BEIMYUHY C
JPYTUMH BEJITMUYMHAMM, BEIYUCIATH 3HAaU€HUE (PU3MUECKON BEIMUHHBI,

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl U SBJICHHUS, UCIONb3YS (U3NYECKHE 3aKOHBI U
OPUHLMIIBL  3aKOH  DJIGKTPOMArHUTHOW  MHAYKLUMM, 3aKOH  IPSMOJMHEHHOTrO
pacpoCTpaHEHUs] CBETAa, 3aKOHBI OTPAKCHMsI CBETA, 3aKOHBI IIPEJIOMJICHMS CBETA;
ypaBHeHHe OWHITeHa s (GoTtodddekra, 3aKOH COXpaHEHUS DSHEPTruu, 3aKOH
COXPAaHEHHs MMITYJIbCA, 3aKOH COXPAHEHHUS DJIEKTPUUYECKOTO 3apsa, 3aKOH COXPaHCHHUs
MaccoBOI'O 4YHUCINA, MOCTyjdarbl bopa, 3aKkoH paauOakTUBHOIO paclnaja; IOpU 3TOM
pasinyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTHYeCKOe BBIPAXEHHE U
yCJIOBHS (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

OINPECIIATh HANPABICHUE BEKTOPAa MHIYKLUU MAarHUTHOIO II0JISI IPOBOAHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOWTH M ONKCHIBATh N300pakeHHE, CO3/IaBAeMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;
BBITIOJIHATh JKCIIEPUMEHTHI MO HCCIICAOBAHUIO (PU3MYECKUX SBICHHNA W TIPOILECCOB C
UCTIOJIb30BAaHUEM TIPSMBIX, M KOCBEHHBIX HW3MEPEHUH: MpH 3TOM (OPMYIHPOBATH
npobieMy/3agadyy M TUIIOTE€3Y YYeOHOTrO HKCIEpUMEHTAa; cOOUpaTh YCTAHOBKY U3
IPEJI0KEHHOTO0 000PYA0BAHNUS; IPOBOJUTH ONBIT U (POPMYJIUPOBATH BBHIBOJIBI;
OCYILECTBIIAATh MNPSIMbIE M KOCBEHHbIE M3MEpPEHMs (U3NYECKUX BEIUYUH; NPU 3TOM
BbIOMpPATh ONTHMAJbHBIM CHOCOO H3MEPEHUs M HUCIOJIb30BATH HM3BECTHBIE METObI
OILICHKH MTOTPEIHOCTEN N3MEPEHUN;

UCCIIEIOBaTh 3aBUCHUMOCTH  (PM3UYECKUX BEJIMYMH C HCIOJb30BAaHMEM IPSIMBIX
U3MEPEeHU: MpU 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (PHUKCHpPOBATh pPE3YJIbTaThl
MOJIyYEHHOW 3aBUCUMOCTU (DM3MUECKUX BEIMYMH B BUJE TaOIMI U rpadukoB, JeiaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEJOBAHMSI,

coOnroaarh mpaBuia OE30MACHOTO TPyAa MpPU IPOBEIEHUU HCCIEIOBaHUI B pamKax
y4eOHOT0 AKCHEepUMEHTa, y4eOHO-MCCIEe0BaTeNbCKOM M TMPOEKTHOW NESATEITBbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U TJaOOPaTOPHOro 000pyI0BaHUS;

pemiath pacuéTHbIE 3aJjaud C SBHO 3aJaHHOW (PU3MUECKOW MOJENbI0, MCIOJb3Ys
¢u3nyeckue 3aKOHbl M NPUHLUIBI, Ha OCHOBE aHalM3a YCIOBUS 3aJayd BbIOMpPATh
(bu3NYECKYI0 MOJIENb, BBIIEIATH (PU3HMUECKHUE BEIMYMHBI U (OPMYJIIbl, HEOOXOAUMBIE IS
e€ pelieHus, NPOBOAUTH PACUETHI U OLICHMBATh PEAIBbHOCTH IOJYYEHHOIO 3HAYECHHUS
(U3UYECKON BEITMYUHBIL;

pelaTh KauyeCTBEHHBIE 3aJjaud: BBICTPAaWBATh JIOTMYECKH HENPOTUBOPEUMBYIO LIEMNOUKY
pacCcy)KIeHUH C ONOpoM Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (uznueckue
SIBJICHUS;

UCMOJIb30BaTh MpPH pElICHHH Yy4eOHBIX 3a/Jay COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJOTHUM JUIsl IOWCKAa, CTPYKTYpPUPOBAHMs, HWHTEPIPETALUUA M IPEACTABICHUS
yueOHOW ¥ HAy4yHO-TIONYJsAp- HOM HHPOpMAIMM, TOJIYYEHHON U3 Pa3IUYHBIX
UCTOYHUKOB; KPUTUYECKU aHAJIM3UPOBATh MOJTydaeMyro HH(OpMaIHIo;

OOBSACHATh MPHUHLIMIBI JEHCTBHS MAaIIWH, NPUOOPOB M TEXHUYECKHX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIOJIb30BAHMS B IOBCEAHEBHON KU3HU;
NPUBOUTH TPUMEPHI BKJIaZa POCCUICKUX U 3apyOekKHBIX YUEHBIX-(QHU3UKOB B pa3BUTHE
HayKd, B OOBACHEHHE TIpPOILIECCOB OKPYXAIOIIEro MHUpPA, B pa3BUTUE TEXHUKU U
TEXHOJIOTHIA;



¢ HCHOJIb30BATh TCOPCTUYCCKUC 3HAHUA I10 (I)I/I3I/IK€ B HOBCGI[HGBHOfl KU3HU OJIA
obecrieueHnss 0€30MacHOCTH TMPpU  OOpamieHUH ¢ NpudopaMu W TEXHUYCCKUMHU
YCTPOMCTBAMH, IS COXPAHECHHS 370POBbS W COOJIOJCHHUS HOPM OKOJOTHYECKOTO
TIOBEJICHUS B OKPYIKAIOIIeH cpejie;

e paboTaTh B TPYNIE C BBIIOJHEHUEM pa3IMYHBIX COLMAIBHBIX pOJIEH, IJIAHUPOBATh
paboTy TpyNIbI, palMOHAIBHO paclpenessaTh OO0S3aHHOCTH W IJIAaHUPOBATh
NeSITeIbHOCTh B HECTAHJIAPTHBIX CUTYAIUSIX, aJICKBATHO OICHHBATH BKJIAJ] KAXKIOTO U3
YYaCTHUKOB TPYIIIEI B PEHICHUE PACCMATPUBAEMOM MTPOOIEMEI.

COJIEP’KAHUE YYEBHOI'O IMPEJMETA ®W3UKA (BA3OBBII YPOBEHbB 10

KJIACC)
PA3JEJ 1. DU3UKA U METOAbI HAYYHOI'O IIO3HAHUSA
®usznka — Hayka o npupoge. HayuHble MeTonbl MO3HaHUS OKpyXkaromero mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE MO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pu3nUeCKUX SBIEHUI U mpoleccoB. Hayuynsie runores3sl. u3nyecKue 3aKOHbI
U Teopuu. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIIUII COOTBETCTBUSL.
Ponp um mecto ¢uszukun B (GOPMUPOBAHHMM COBPEMEHHOW HAay4yHOH KapTUHBI MHpa, B
IPAKTUYECKOMN JEATEIbHOCTH JIIOIEH.
JdeMoHcTpannmn
1. Ananorossie U IU(PPOBHIE H3MEPUTEIBHBIE TPHOOPHI, KOMITBIOTEPHBIEC JATYHKH.
PA3JIEJI 2. MEXAHUKA
Tema 1. Kunematuka
Mexanudeckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOro ABMKeHHd. Cuctema OTcuéra.
Tpaexropus.
[lepemenienne, CKOpPOCTh (CpemHsSsi CKOPOCTh, MTIHOBEHHasi CKOPOCTb) M YCKOpPEHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. CloKeHue NnepeMenieHuil u
CII0XKEHHE CKOpOoCcTeN. PaBHOMEpPHOE M paBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE.
I'paduku 3aBUCMMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, ITYTH U MIEpEMEIIeHNs] MaTepHalIbHOMN
TOYKHU OT BPEMEHH.
CBoOoaHoe majieHne. Y CKopeHue CBOOOTHOTO TaACHHUS.
KpuBonnHeliHoe nBUKeHUE. [[BUKeHNE MaTepUaIbHON TOUKH 110 OKPYKHOCTHU € ITOCTOSIHHOM I10
MOJYJIIO CKOPOCTBHIO. YTJIOBasi CKOPOCTh, JIMHEWHAass CKOpocTh. [lepuon u vactota oOpamieHusl.
[{eHTpOCTpEMUTENBHOE YCKOPEHHUE.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeneHue: CIUJIOMETpP, JBHKEHUE CHapsIOB,
LIENTHBIE U PEMEHHBIE NIEPEIaUH.
JleMoOHCTpaL U
1. Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUS.
2. IlpeoOpa3oBanue JBMXKEHUH C MCTIOIb30BAHUEM MTPOCTHIX MEXaHU3MOB.
3. [Tapenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.
4. HabGmoneHue IBHKEHUs Tea, OpOIIEHHOT 0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.
5. U3mepenne yckopeHus CBOOOTHOTO MaICHHUS.
6. HanpaBneHue ckopocTH MU JIBUKEHUU 110 OKPY’KHOCTH.
YdeHnuecKkuii IKCIEPUMEHT, JJa0opaToOpHbIe Ppa0dOThI
1. 3y4yeHne HEpaBHOMEPHOTO JBUKEHMSI C LIENBIO ONPENEICHNSI MTHOBEHHON CKOPOCTH.
2. WccnenoBaHue COOTHOLIEHUS MEXIY IMyTSIMH, IPOHACHHBIMU TEJIOM 3a TOCJeI0BaTEeIbHbBIE
paBHbIE TPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBM)XEHUHM C HayalbHOM CKOPOCTHIO,
PaBHOI HYITIO.
3. 3ydeHune ABM>KEHHU LIapuKa B BSI3KOM JKMJIKOCTH.
4. 3yueHue IBUKEHUS Tella, OPOLIEHHOIO TOPU30HTAIIBHO.
Tema 2. lunamuka
[Tpuniun otHocuTenbHOoCTH ["anunes. [lepbiii 3akoH HeroTOHA.
NHepuunanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. IIpuHuun cynepnosunuu cui. Bropoii 3axkoH HproToHa A MaTepuanbHOU
Touku. Tpernii 3akoH HproTOHA 1151 MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Bunbl Tpenus (mokosi, ckoibxkeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS MPU
JBUKEHHUU TENa B )KUAKOCTU WU rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCONMIOTHO TBEPIOTO TeNa.

MOMEHT cuiibl OTHOCUTEIBHO OCH BpauleHus. [lmeuo cunbl. YcinoBus paBHOBECHsI TBEPAOTO
Tena.

Texnuueckue ycmpoticmea U  NpaKmuyeckoe npumeHenue: TONUIMIHUKU, JIBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

JleMoHCTpanuu

1. SIBnenue uHepuuu.

2. CpaBHEHUE Macc B3aUMOJICHCTBYIOINX TEJl.

3. Bropoii 3akoH HeroToHa.

4. smepeHue cuil.

Jajiee NpUBOAMTCH PpAaCHIMPEHHbIH IepeYeHb JAa0OPATOPHBIX pPadoT W ONbITOB, W3
KOTOPOIo y4uTe/b JejiaeT BbIOOP MO-CBOeMYy YCMOTpeHHuIo ¢ y4érom BbiOpanHoro YMK u
HMeILerocsi 000pyA0BaHusl.

5. CnoxeHue cui.

6. 3aBHCUMOCTb CHJIBI YIPYTOCTH OT Ae(opMaruu.

7. HeBecomocTb. Bec Tena npu yCKOpEeHHOM NMOABEME U TTAJICHUH.

8. CpaBHEHME CUJI TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

9. YcnoBust paBHOBecust TBEPAOTO Tesia. Buibl paBHOBECHSI.

Y4dennueckuii IKCIIePUMEHT, JIa0opaToOpHbIe padoThI

1. U3yuyeHue aBuKeHUs OpycKa IO HaKJIOHHON TUIOCKOCTH.

2. HccnenoBaHue 3aBUCMMOCTH CUJI YOPYTOCTH, BO3HHMKAKOIIUMX B IPYKWHE U PE3HMHOBOM
obpasiie, oT ux nedopmaruu.

3. UccrnenoBanue yCclIOBUI paBHOBECUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPALCHHUS.

Tema 3. 3akoHbI COXpaHEeHUs] B MeXaHUKe

HNmnynbe MarepuanbHOM TOYKM (Tena), CUCTEMbl MaTepHajbHBIX TOYeK. MIMIynbC Cuilbl U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHITBI.

Kunernyeckas sHeprusi MarepuanbHON TOUkH. Teopema 00 M3MEHEHUN KUHETUUECKON SHEPTUH.
[TorennuanbHas sHeprus. IloTeHnmanbHass >Heprust ynpyro aehOpMHUPOBAHHON MPYKUHBI.
[ToreHunanbHas 3Heprys Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble M HENMOTEHUMANbHbIE CcUIbl. CBsA3b pabOThl HEMOTEHUMANIbHBIX CHJI C
M3MEHEHHEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.
VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

Texnuueckue ycmpoucmea U npaKkmuyecKkoe npumMeHeHue: BOJIOMET, KOMNEp, NPYKUHHBIN
IIUCTOJIET, IBUKECHHUE PaKeT.

JleMoHCTpaLun

1. 3aKoH coXpaHEHMsI UMITYJIbCA.

2. PeakTHBHOE OBIKEHHUE.

3. Ilepexon MOTEHIMATIBHOM SHEPTHH B KHHETUYECKYIO U OOpaTHO.

YdeHnuecKkuii IKCIIEPUMEHT, JJadopaToOpHbIe padOThI

1. M3ydyeHue abCONIOTHO HEYNPYroro yaapa ¢ I[OMOLIbIO JBYX OJWHAKOBBIX HHUTSHBIX
MasiTHUKOB.

2. MccnenoBanue cBsA3M pabOTHl CUIIBI C U3MEHEHHEM MEXaHMYECKOW SHEpruM Teja Ha mpumepe
PaCTSKEHUSI PE3UHOBOIO KIyTa.



PA3JIEJI 3. MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJINHAMHUKA

Tema 1. OcHOBBI MOJIEKYJISAPHO-KHHETHYECKOI TEOPUH

OCHOBHBIE TOJOXKEHUS MOJEKYJIIPHO-KMHETUYECKON TEOpUM M HUX OINBITHOE OOOCHOBaHUE.
BpoynoBckoe gBmwxkenue. [uddysus. Xapaktep IBUKECHHS M B3aUMOJCHCTBUS YaCTHUIL
BELICCTBA.

Mopnenu cTpoeHusi ras3oB, KMJIKOCTEH U TBEPABIX Tl M OOBACHEHUE CBOWCTB BEIIECTBA Ha
OCHOBE JTHX Mogzenei. Macca u pasmepsl Moisiekyn. KommdectBo BemiectBa. IlocrosiHHas
ABorazpo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopnens wuaeanbHoro rasza. OCHOBHOE YypaBHEHUE MOJEKYJIAPHO- KHUHETHUYECKOH Teopuu
uaeanbHOro rasa. AOCOJIOTHas TemIeparypa Kak Mepa cpefHed KHHETHYECKOH sHepruu
TEIJIOBOTO JBWKEHMA vactull rasa. Illkana temmeparyp KenbBuna.  ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kitaneitpona. 3akon Jlanbrona. M3ompornecchl B UeaIbHOM rase C
MIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEecCoB: U30TepMa,
u30xo0pa, n3obapa.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue: TepMOMeTp, bapomeTp.
JdeMoHcTpannmn

1. OmnbITBl, [OKa3bIBAIOIINE TUCKPETHOE CTPOCHWE BemecTBa, ¢ororpaduu MOJEKyd
OpPraHMYECKUX COCTUHEHUM.

2. OnbiTel 10 U Y3UH KUAKOCTEH U Ta30B.

3. Mopenb GpOyHOBCKOI'O AIBUYKCHMSL.

4. Monens onbita [TepHa.

5. OnbIThI, JOKa3bIBAIOLIME CYLLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

6. MoJenb, nUIIoCTpUpyoLIasi IPUPOAY JAaBJICHUS T'a3a HA CTEHKU COCYy/a.

7. OnBITHI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOIO ra3a, U30IpOLECCHI.
Y4yeHn4ecKkuil IKCNepUMEHT, JJadopaTopHbie padoThl

1. Ompenenenue Macchl BO3AyXa B KJIACCHOM KOMHATe HAa OCHOBE M3MEPEHUH 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEU.

2. MccnenoBaHue 3aBUCMMOCTH MEXY TApaMETPAaMU COCTOSIHUS Pa3pEKEHHOIO rasa.

Tema 2. OcHOBBI TePMOAMHAMMKH

TepmoauHaMuyeckas cucteMa. BHyTpeHHss SHEprusi TEpMOAMHAMUYECKON CUCTEMBI M CIIOCOOBI
e€¢ wu3MmeHeHus. KoimyecTBo TemnoTel M pabora. BHYyTpeHHsAs »Heprusi OJAHOATOMHOIO
UJeaIbHOrO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3IIydeHHE. Y IebHas
TEIJIOEMKOCTD BelecTBa. Koan4yecTBo TEIUIOTHI IIpH TEIUIoNepeaaye.

[Tonstue o0 aguabatHom mpouecce. IlepBriii 3akoH TepmoauHamuku. IlpumeHeHue nepBoro
3aKOHA TEPMOJAMHAMUKU K H3ompolieccaM. I'paduueckas uHTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoGpaTUMOCTh MPOIIECCOB B IPUPOJIE.

TermoBbie MamuHbl. [IpuHUUOBL nelcTBUSA TemioBbIX MamuH. [IpeoOpa3oBaHusi sHepruu B
teroBeiX MamuHax. KIIJ[ temnmoBoit mammuubl. [ukn Kapuo u ero KIIJ[. Dxonorumueckue
pOo0OJIEMBI TEIJIOIHEPTETHKH.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue: IBUTATENb BHYTPEHHErO CrOpaHus,
OBITOBOW XOJOIUIBHUK, KOHTUIIUOHED.

JleMoHCTpanun

1. I3meHeHue BHYTPEHHEH SHEPTUU Tejla IPU COBEPIIEHUU pabOThl: BbUIET MPOOKH M3 OyTHUIKH
IoJ JeHCTBHEM CXKAaTOro BO3/AyXa, HarpeBaHue 3¢dupa B JAaTYHHOH TpyOke MyTEM TpeHUs
(BuICOIEMOHCTpAITHS ).

2. I3MeHeHne BHYTpEHHEN 3HEPTUH (TeMIIepaTyphl) Tella pU TEIUIoNepeaaye.

3. OnbIT 0 aguabaTHOMY PAaCUIMPEHUIO BO3/1yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

4. Mopaenu napoBoil TypOHMHBI, IBUTaTellsi BHYTPEHHETO CrOPaHUsl, PEaKTUBHOIO IBUTaTesl.
Y4yeHuveckuii IKCIIEPUMEHT, J1a00paTOpHbIE padoThI

1. I3mMepeHue yaeabHOM TENI0EMKOCTH.



Tema 3. ArperatHblie cOCTOSIHUA BellecTBa. Ma3oBbie Mepexoabl

[TapooOpa3oBanue u KoHAcHcarus. Mcmapenue u kxureHue. AOCOTIOTHAsS W OTHOCHUTEIbHAs
BJIQKHOCTh BO3/yXa. HacelmeHHbI map. YaenpHas TEIuioTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEeMIIepaTypbl KUIIEHHS OT JaBJICHUS.

Tépmoe Tteno. Kpucramnmdeckune u amopdHbie Tena. AHHM30TPOIUS CBOMCTB KPHCTAJUIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuaybl. [lnaBneHue u kpucrammszanus. Y IeiabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHHE TEIIOBOTO OanaHca.

Texnuueckue ycmpoucmeéa u npakmuyeckoe npumeHenue: TUTPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMM IIOJYyYEHUs COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE€ HAaHO
MaTepUaoB, U HAHO TEXHOJIOTUH.

JdemMoHCcTpauMu

1. CBoiicTBa HACBIIIEHHBIX TTAPOB.

2. Kunienne nmpu NOHM>KEHHOM JIaBJICHUU.

3. CnocoObl U3MEpEeHUs BIaKHOCTH.

4. HaGnroieHre HarpeBaHus U MIABJICHUS KPUCTANIMYECKOTO BEIIECTRA.

5. JleMOHCTpanus KpUCTAJLIOB.

Y4dennueckuii IKCIIePUMEHT, JIa0opaToOpHbIe padoThI

1. U3MepeHne OTHOCUTENbHON BIaKHOCTHU BO3IyXa.

PA3JEJI 4. OJEKTPOAUHAMUKA

Tema 1. DekTpocTaTuka

OneKkTpuzanus Tel. DNEeKTpUUecKui 3apsan. JlBa Buaa siieKTpuueckux 3apsiaoB. [IpoBonHuku,
JURJIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPaHEHUs AJIEKTPUUECKOIO 3apsa.
B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbIN 3lEKTPUYECKUN 3apsll. DIEKTPUUECKOE
nosie. Hanpsk€HHOCTB 3nekTpuueckoro nois. [IpuHiun cynepno3sunuy 31eKTpUYECKUX MOJIEH.
JIuHuy HanPsSKEHHOCTH SJIEKTPUUYECKOTO MOJIS.

Pabora cun anekrpocraruyeckoro noss. [lorennuman. Paznocts nmorenuuanos. [lpoBonHuku u
JUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJIe. J{ManeKTpuyecKas NIpOHUIAEMOCTb.
OnektpoéMkocTb. KoHmeHncartop. OIeKTpOoEMKOCTh IUIOCKOTO  KOHJEHCATOpa. DHEprus
3apsHKEHHOT0 KOHJEHCATOPA.

Texnuueckue ycmpoucmea u nNpaKkmuyecKkoe npumeHeHue: >SIEKTPOCKOI, IIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJIEHHE 3JIEKTPONPUOOPOB, KOHAECHCATOP, KOMHPOBAIBHBIN
anmnapar, CTpyUHBIN IIPUHTED.

JleMoHCTpanuu

1. YerpoicTBO M IPUHIAI JEHCTBUS dJIEKTPOMETPA.

2. BzaumojencTBre Ha3IEKTPU30BaHHBIX TE.

3. DIIEKTpUUECKOE TOJIE 3apsHKEHHBIX TEIL.

4. IIpOBOJHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

5. DnekTpocTaTuyecKas 3aluTa.

6. JIM2IEKTPUKH B 3JIEKTPOCTATHYECKOM TIOJIE.

7. 3aBUCUMOCTD DJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOIIAA IJIACTHH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOT0 KOHAEHcaTopa.

Y4eHn4ecKkuil IKCIEPUMEHT, J1adopaTopHbie padoThl

1. U3mepenue aneKTpoEMKOCTH KOHIEHCATOpA.

Tema 2. IlocTosIHHBIN JIeKTPUYECKUH TOK. TOKH B pa3jJM4YHBIX cpegax

DJIEKTPUYECKUN TOK. Y CIIOBHS CYHIECTBOBAHUS AJIEKTPUUECKOTO Toka. McTtounuku Toka. Cua
ToKa. [loCcTOsIHHBIN TOK.

Hanpspokenue. 3akon Oma 15 ydacTka HernH.

DNEKTPUYECKOE CONPOTUBIIEHUE. Y IEIbHOE CONPOTUBJIEHHME BellecTBa. IlocnenoBarenbHoe,
NapajyieIbHOE, CMEIIAHHOE COEIMHEHHE POBOHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jxoyns—IJIenna. MoIHOCTh 3JEKTPHUECKOTO TOKA.



OJIC u BHyTpEHHEE CONPOTUBJICHUE MCTOYHMKA TOKA. 3akoH OMa Jjsi MOJHOM (3aMKHYTOM)
3NIeKTpUYecKoi nenu. KopoTkoe 3aMmbIKaHHeE.

DJNIEKTPOHHAs TPOBOJUMOCTh TBEPIBIX METAJIOB. 3aBHCHUMOCTb CONPOTHUBIICHUS METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBonuuku. CoOCTBEHHass W MpUMECHas MPOBOJUMOCTH IMOIYIPOBOAHUKOB. CBoMCTBa
p—n-miepexona. [TomynmpoBoAHUKOBBIE TPUOOPBHI.

DNEeKTPUUECKU TOK B paCTBOPAxX M pacjiaBax JIEKTPOIUTOB.

DIEKTPOIUTHYECKAs] AUCCOLMALIMS. DICKTPOIIHU3.

OJIeKTpUYecKuid TOK B razax. CamMoOCTOSTEIbHBIH W HECAMOCTOSITENbHBIA paspsia. MosHus.
[Tna3ma.

Texnuyeckue ycmpoiicmea u npakmuieckoe HpuUMeHeHue: aMIIEPMETP, BOJIBTMETpP, peocTar,
UCTOYHUKMA TOKAa, DOJCKTPOHATPEBATEIbHBIE MPUOOPHI, JJIEKTPOOCBETUTEIBHBIC MPUOOPHI,
TEPMOMETP  CONPOTUBICHUS, BAaKyyMHBIH  JHOA, TEPMUCTOPHl U  (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTUOJI, TAJIbBAHUKA.

JdeMoHCcTpannmn

1. U3mepenue cuiibl TOKa U HAPSHKSHMUSL.

2. 3aBUCHMOCTb CONPOTHUBJICHHS UWIMHIPUYECKUX TMPOBOJHUKOB OT JJIMHBI, TUIOIIATU
MONIEPEUHOI0 CEYCHUS U MaTepHaa.

3. CMemianHOe COeTUHEHUE POBOTHUKOB.

4. Ilpsmoe usmepenue IJIC. KopoTkoe 3amplkaHUE TajbBaHHUYECKOTO SJEMEHTa M OIEHKa
BHYTPEHHETO COMPOTUBIICHHUSI.

5. 3aBUCUMOCTD COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

6. [IpoBOAMMOCTH SIEKTPOIUTOB.

7. IckpoBO# pa3psia U IPOBOJAUMOCTh BO3AyXa.

8. OIHOCTOPOHHSSI MPOBOJUMOCTD AHO/A.

Ydennueckuii IKCIEPUMEHT, JIa0opaToOpHbIe padoThI

1. U3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

2. N3mepenue D/IC UCTOYHMKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHHUS.

3. Habmronenue snexTponusa.

MEXIPEIMETHBIE CBA3U

N3yuenne kypca ¢usuku 0a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS C  y4E€TOM
COJIEp)KATENbHBIX MEXKIIPEIMETHBIX CBA3€Hl C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

MexnpenMeTHble TMOHSATHUS, CBA3aHHBIE C U3YYEHHEM METOJ0B HAyYHOT'O MO3HAHMS: SIBIICHUE,
Hay4HbIH (pakT, TunoTe3a, puznueckas BEIUYMHA, 3aKOH, TEOpHUsi, HAOIIOACHHUE, IKCIIEPUMEHT,
MOJIEJIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Martemartuka: pelieHHe CHUCTeMbl ypaBHEHUH; JNuHeiHas GyHKIMs, nmapaboia, runepbona, Ux
rpaduKu ¥ CBOICTBA; TPUTOHOMETpHUECKHE (DYHKIMU: CHHYC, KOCUHYC, TAaHT€HC, KOTAaHIEHC;
OCHOBHO€ TPHUTOHOMETPHYECKOE TOXKJIECTBO; BEKTOPHI M WX MPOEKIUH HAa OCH KOOPJHWHAT,
CJI0’KE€HHE BEKTOPOB.

buonorus: Mmexann4eckoe ABMKEHUE B )KUBOU mpupoe, muddy3usi, ocMoc, TeTI000MEH KHBBIX
OpraHu3MOB (BHJBI TEIUIONEpEau, TEIUIOBOE PABHOBECHUE), PJICKTPUUECKUE SBIICHUS B JKUBOUN
MPUPOJIE.

XuUMHS: JUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPIBIX TEJ, JXUIKOCTEH W Ta30B, JIJICKTPUUYCCKHE
CBOMCTBA METAJIJIOB, AJIEKTPOJIMUTUYECKAS IUCCOLUALINS, TaJbBAHUKA.

['eorpadusi: B1axxHOCTH BO3IyXa, BETPBI, 0apOMETp, TEPMOMETP.

TexHonorus: mpeoOpa3oBaHHE ABMKEHUW C HWCIOJIB30BAHMEM MEXAaHU3MOB, YUET TpEHUS B
TEXHHUKE, TOJIIUITHUKH, HCIOJIb30BAHME 3aKOHA COXpaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJOMET U T. 11.), ABUTATEIh BHYTPEHHETO CTOPaHUs, MapoBasi TypOruHa, OBITOBON XOJOIUIHHUK,



KOHIUIMOHEP, TEXHOJOTMU IIOJYyYEHUs CO- BPEMEHHBIX MaTepualoB, B TOM 4YHCIIE
HAaHOMATEPHAJIOB, U HAHO- TEXHOJIOTHH, DJIEKTPOCTATHYECKAs 3allNTa, 3a36MJICHUE DIIEKTPO-
npuOopoB, KCEpOKC, CTpYHHBIN IPUHTED, AJIEKTpOHArpeBaTebHbIE npudopHl,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBHI, FAJIbBAaHHKA.

Tema 3. MarautHoe moJie. JJIeKTPOMATHUTHAS UHIYKIMS

ITocrositHHbIe MarHWUTHL. B3auMozelcTBHe NOCTOSHHBIX MarHUTOB. MarHuTHOoe mnone. Bekrop
MarHuTHOM HMHAyKUWU. lIpyHOMD cynepno3suuuMyM MarHMTHBIX Iojied. JIuHMM MarHUTHOM
uHAyKIMK. KapTiHa TMHUM MarHUTHOM MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MaruauTtHoe 1noJje npoBoJHUKa ¢ TOKOM. KapTruHa TMHUNA HHAYKIMY MarHUTHOIO 0JI JUTMHHOTO
IPSIMOrO INPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOI'O IPOBOJHMKA, KAaTYyIIKH € TOKOM. OIBIT
Opcrena. BzanmopelictBue IPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE.

Cuia Jlopenua, e€ MOaysib U HampaBjieHUe. J[BHKeHHE 3apsKeHHOW YacTHIbl B OJHOPOJIHOM
MarHuTHoM nose. PaGora cuisl Jlopenna.

SBnenue anekTpomMarHuTHOM wuHAyKUUHM. [loTOok BekTOopa MarHuTHOW uHAYKuMH. IJC
WHAYKIHMH. 3aKOH JIEKTPOMAarHuTHOW nHAyKuuu Papanes.

Buxpeoe snexrpuyeckoe nose. 9JIC MHIYKIIMK B TPOBOJHUKE, TBUKYIIEMCS ITOCTYIATEIHLHO B
OJIHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyxkruBHOCTB. SIBieHne camomHaykuuu. DJIC caMOMHAYKIMHM. DHEPrusi MarHUTHOTO IOJIS
KaTYILKH C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

Texnuueckue ycmpoiicmeéa U  NpaKmuieckoe  npumeHeHue: TOCTOSHHBIE  MarHWTBHI,
3JIEKTPOMAarHUTBhI, IEKTPOABUIaTENb, YCKOPUTEIIN DJIEMEHTApHbBIX YaCTHILI, UHAYKLIIHOHHAS I1€Yb.
JemMoHcTpanuu

. OneIT Opcrena.

. OTKIIOHEHHE AIIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

. JINHMM MHIYKIIMY MarHUTHOTO TOJIS.

. B3anmopencTere qByX NpOBOJAHUKOB C TOKOM.

. Cuna Amnepa.

. HevictBue cuiel JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

. SIBIeHNE DIIEKTPOMArHUTHON MHAYKIIHH.

. [IpaBuiio Jlenna.

. 3aBucumoctb J/IC MHAYKIIMK OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.

10. SIBnenue caMOMHIYKIIUH.

Y4eHn4ecKuil IKCIEPUMEHT, J1adopaTopHbIe padoThl

1. 3yueHne MarHuTHOTO NOJI KaTYyIIKH C TOKOM.

2. UccnenoBanue NeHCTBUSA IOCTOSTHHOIO MAarHUTa Ha paMKy C TOKOM.

3. UccnenoBanue siBIEHUS 31E€KTPOMarHUTHON MHIYKIUU.

PA3JIEJI 5. KOJIEBAHUSA U BOJIHbBI

Tema 1. MexaHn4yecKue M 3J1eKTPOMATHUTHbIE KOJIeOaHUsA

KonebarenbHas cuctema. CBOOOHBIE MeXaHMUECKUE KoyiebaHus. ['apMoHUUecKkue KoseOaHus.
[Tepuon, wacrora, amrmutyna u ¢dasza koneOanuid. [IpyXxuHHBIH MasTHUK. MaTemMaTH4YeCKUi
MasiTHUK. YpaBHEHUE rapMOHUYECKUX KoseOanui. [IpeBpalienre sHepruu npyu rapMOHUYECKUX
KOJIe0aHUsIX.

Konebarenbuplif  koHTyp. CBOOOJIHBIE 3JIEKTPOMArHUTHbIE KOJNEOAHUS B  HJCATbHOM
Koe0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMH U  DJIEKTPOMarHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HUJEabHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBiaenne o 3aTyxamoImuX KojeOaHUsAX. BbIHYXJIeHHbIE MeXaHHMYECKHe KoJeOaHHs.
Pe3onanc. BeiHyX/1€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHHUs.

O 001N DN B W~



ITlepemenHbiii TOK. CHHycOMZalbHBIH NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIATYAHOE U JEHCTBYIOIEE 3HAUEHNUE CUJIbI TOKA U HATIPSKEHUS.

Tpancopmarop. IlpousBoncTBo, mepenadya W MOTPEOJICHUE HIEKTPUUECKOW SHEPTHH.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosnb3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue: 3JIEKTPUUECKUN 3BOHOK, F€HEepaTop
IIEPEMEHHOT'0 TOKA, IMHUHU JIEKTpoIepeaay.

JemoHcTpanuu

1. HccrnenoBanue mapaMeTpoB KojeOaTeNbHOW CHCTEMbI (NMPYKUHHBIA WM MATeMaTUYCCKUN
MasITHHK).

2. HabGmroienue 3aTyxaronux KoineOaHui.

3. UccnenoBaHue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

4. Habmonenue pe3oHaHca.

5. CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

6. OcmworpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHUsT OT BpPEMEHH)  JUIs
3JIEKTPOMArHUTHBIX KOJeOaHui.

7. Pe3oHaHC MpH MOCIEIOBATEIbHOM COEIMHEHUU PE3UCTOPA, KaTyIIKH HHIAYKTUBHOCTH H
KOH/JIEHCATOopa.

8. Mojenb TMHUM 3IEKTPOIepeayu.

Y4dennuyeckuii IKCIIePUMEHT, JIa0OpPaTOPHbIe padoThI

1. MccnenoBanue 3aBUCMMOCTH IE€pHOJA MaiblX KoieOaHUM Ipy3a Ha HUTU OT JJIMHBI HUTH U
Macchl rpysa.

2. VccnenoBanue NEpeMEHHOI0 TOKA B LIENIN U3 TOCJIEI0BATENIbHO COETUHEHHBIX KOHAEHCATOPa,
KAaTYIIKU U PE3UCTOPA.

Tema 2. MexaHu4ecKue M 3JIEKTPOMarHUTHbIE BOJTHBI

Mexanudeckue BOJHBI, yCiOBHs pacrnpocTpaHeHus. Ilepuon. CkopocTe pacnpocTpaHeHUs U
JuiMHa BosiHbl. [lomepeunble M mpojoibHBIE BOJHBL. HWHTepdepeHuus u  audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHBIE BOJHBL.  YCJOBMSI H3JIy4E€HHUs DJIEKTPOMArHUTHBIX BOJH. B3ammHas
opueHTanus BekTopoB E, B, v B anexTpomarautHoil BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, TMpeJloMIeHHe, Mojspu3auus, Judpakuus, uHTeppepeHuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[Tkana 3eKTpOMarHuTHBIX BOJIH. [IpuMeHeHe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.
[TpyHIMIIBI pagMOCBA3M U TeleBUJeHUsA. Panuonokanusa. DJIEKTPOMarHUTHOE 3arpsi3HEHUE
OKpyXaromen cpelpl. TeXHUYECKUE YCTpOICTBA U IPAKTHUUECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YIbTPa3BYKOBasl TUArHOCTHKA B TEXHUKE M MEIULMHE, pajap, paauoNpUEMHIK,
TEJIEBU30D, aHTEeHHa, TenedoH, CBU-neus.

JeMoHCcTpanyu

1. O6pa3oBaHue U pacpoCTpaHEHHE TONEPEUHBIX U MPOJOIBHBIX BOJIH.

2. KoneOmromieecs Teno Kak HCTOUYHUK 3BYKa.

3. HaGmroieHre oTpaskeHus U MPEJIOMIICHUST MEXaHMUECKUX BOJIH.

4. Habmonenue nuntepdepeHny 1 Tuppakimi MEXaHUYEeCKUX BOJIH.

5. 3BYKOBOH pe30HaHC.

6. HaGnronenne cB3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMITUTY/ION M 9aCTOTOM KOJIEOaHUM.
7. UccrnenoBaHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH: OTPAKEHUE, MPEIOMIIEHUE, MTOJIIPU3ALINS,
mubpakus, UHTeppEepeHIus.

Tema 3. OnTuka

I'eomeTpuueckas ontuka. [IpsMonuHeiiHOEe pacnpoCTpaHEHUE CBETa B OAHOPOJHOU cpene. JIyu
cBeta. TodyeuHslil HCTOUHUK cBeTa. OTpakeHUE CBETa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue
M300paKeHHi B IJIOCKOM 3epKaje.



[Ipenomnenue cBeTa. 3aKOHBI MpEIOMJICHUs cBeTa. AOCONIOTHBIA IMOKa3aTeNlb MPETOMIICHHUS.
[TonHnoe BHyTpeHHEee oTpaxkeHue. [IpenenbHblil yroia NoJIHOrO BHYTPEHHETO OTPAKECHUS.
Hucnepcusi cBera. CnoxHblii coctaB Oemoro cBera. l[er. CobOuparomye M pacceuBaronue
nuH3bl. ToHkas nuH3a. OKyCcHOE pacCcTOsIHUE U ONTUYECKas CHla TOHKOH JInH3bL. [locTpoeHue
n300pakeHHii B COOMPAIOIINX M PAaCCEUBAIOIIMX JTMH3aX. DOpMyIia TOHKOH JTHH3BL. Y BeJIHUCHHE,
JaBaecMoOe€ JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Untepdepennust cBera. KorepeHTHbIE MCTOYHHMKHU. Y CIIOBUS HAONIOACHUS
MaKCMMYMOB 1 MUHUMYMOB B MHTE€P(PEPEHIIMOHHON KapTUHE OT JABYX CHH(A3HBIX KOI€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceeta. JudpakunoHHas pemeérka. YcCloBHe HAOMIOIEHHS TIaBHBIX MaKCHMYMOB
IpU MMaJJICHUH MOHOXPOMATHYECKOI0 CBeTa Ha JU(GPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

Texnuyeckue ycmpoiicmeéa U npakmuieckoe npumeHeHue: OYKW, Jyna, QoTroanmnapar,
IPOEKIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, JAUPpPaKIMOHHAS
pemeéTKa, NOJIIPOUI.

JemMoHcTpanuu

1. IlpsMonuHeiiHOe pacnpocTpaHeHHe, OTpakeHHe M IpeiaomieHue cpera. Onruyeckue
npuOOopBI.

2. IlonHoe BHyTpeHHee oTpakeHue. Mojienb CBETOBOIA.

3. UccnenoBanue cBONCTB U300pakeHUI B JIMH3aX.

4. Mojenu MUKpPOCKOIIa, TEJIECKOTA.

5. Habmoienue nHTEpEpEeHIINN CBETA.

6. HaGnronenue nudpakiuum cBera.

7. HabnroneHnue nucnepcuu CBeTa.

8. ITosyueHue cuexTpa ¢ MOMOIIbIO IPU3MBI.

9. IlomyueHue crnekTpa ¢ HOMOIIbIO TU(HPAKINOHHON PEHIETKY.

10. HabnroieHre nossipu3aiu cBeTa.

YyeHnueckuil SKCIepUMEHT, J1abopaTOpHbIE pabOTHI

1. I3mepeHnue nokasaress IpeJoMIIEHUs CTEKIIA.

2. UccnenoBanue CBOMCTB M300paKEHUM B JIMH3AX.

3. HaGmroieHue qucrepcuu CBeTa.

PA3JEJ 6. OCHOBBI CIEIIMAJILHON TEOPUH OTHOCUTEJIbBHOCTH

I'paHunpl OPUMEHMMOCTH KJIACCMYECKOM MexaHukd. llocTynaTel crnenuanpHOM —Teopuu
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTh MOJAYJIS CKOPOCTH CBe€Ta B BaKyymMe, MPUHIUI
OTHOCHUTEJIBHOCTH DWHILTENHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILEHUE JITHBI.

OHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MacCChI ¢ PHEPTUEN U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIHs MOKOSI.

PA3JIEJI 7. KBAHTOBAS ®U3UKA

Tema 1. Di1eMeHTbI KBAHTOBOI ONTHKHU

®otonbl. Popmyna [lnanka cBa3u SHepruM (oTOHA C €ro 4acTtoToil. DHEpPruss U HMITYJIbC
dboToHa.

Otkperte u uccienoBanue ¢orodddexra. OnbiTel A. I'. CromeroBa. 3akoHbl (oTOdPdeKTa.
VpaBuenne DitnmTeitHa 1751 hotodddekra. «KpacHas rpanuiay Gorodddexra.

JaBnenue ceera. OnbiTel [1. H. JIeOeneBa. Xumudeckoe IelCTBHE CBETA.

TexHuueckue ycTpoiicTBa M TMPAKTHYECKOE NpHUMEHeHue: (oTo3nemMeHT, (OoToNaTUUK,
COJIHEeYHast 6aTapest, CBETOAHO/.

JemMoHCcTpanyuun

1. ®oTorddexT Ha ycTaHOBKE € IIMHKOBOM MIACTUHOM.

2. UccnenoBanue 3aKk0HOB BHENTHETO (hoTodPheKTa.

3. Ceeronuon.



4. Conneunas 6arapesl.

Tema 2. CTpoeHue aToma

Mopnens atoma Tomcona. OmnwiThl Pesepdopna mo paccesHutro anbda-uacturl. ILranerapras
mozenb atoMa. [locrynarsr bopa. U3nyuenue u normnomieHue GOTOHOB IpU MEpPEXoje aroma C
OJIHOTO YpOBHSl SHEpruuM Ha JApyro. Buasl cnekTpoB. CHnekTp YpOBHEW 3HEpPrUM aroma
BOZOpPOJA.

BousiHoBgIe cBOMcTBa yacTull. Bosubl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Jyaiu3M.
CHOHTaHHOE U BBIHYKJECHHOE U3JIyYEHUE.

Texnuueckue ycmpoticmea u npaxmuyeckoe npumerenue: CleKTpaibHbli aHaJIN3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBIA KOMITBIOTED.

JeMoHCcTpanuu

1. Mogenb onbiTa Pezepdopaa.

2. Onpenenenye JUIMHBI BOJIHBI J1a3epa.

3. HaGnronenne nMHEHYaThIX CIIEKTPOB M3TyUCHUSI.

4. Jlazep.

Y4dennuyeckuii IKCIIEPUMEHT, JIa0opaTOpHbIe pad0ThI

1. HaGmronenue TuHERYaToro CreKkTpa.

Tema 3. AToMHOe PO

OKCHEPUMEHTHI, JO0KA3bIBAIOIINE CIIOKHOCTh CTPOEHMs snpa. OTKpBITHE pPATUOAKTUBHOCTH.
OmneiTel Pesepdopna mo onpeneneHuio coctaBa paauoakTUBHOTO u3inydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3iaydeHus. BinsHue panoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OtkpeiTHe MpoTOHA U HeWTpoHa. HykionHas mognens sigpa [eiizenOepra—NlBanenko. 3apsn
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaa. DIEeKTPOHHBIN U MO3UTPOHHBINA OeTa-pacmal.

["amma-uznyuyenue. 3aKkoH paAHoaKTUBHOIO pacmaja.

DHeprus CBS3U HYKIIOHOB B siape. Anepubie cuiibl. JlegekT mMacchl spa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

SAnepusiii peakrop. TepmosaepHblii cunTe3. [Ipo0aeMbl U MEPCHEKTUBBI SJIEPHON SHEPTEeTHKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHONU SHEPTETUKHU.

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOACHNS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHULI.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EqUHCTBO (hr3nueckoit KapTHHBI MUpA.

Texnuueckue ycmpoicmeéa u npakmuieckoe npumeHeHue: JIO3UMETP, Kamepa Buibcona,
SAJIEPHBIN peakTop, aTOMHas boMOa.

JeMoHcTpanuu

1. CuéTunK MOHU3HPYIOINX YACTHII.

Y4yeHn4ecKkuil IKCNepUMEHT, J1adopaTopHbie padoThl

1. UccnenoBaHue TPEKOB YaCTHI] (110 TOTOBBIM (oTorpadusim).

PA3JEJ 8. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

Oransl pa3BUTHA acTpoHOMHUH. [IpHuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 38é€31H0r0 HeGa. Co3Be3nus, sipKue 3BE3/IbI, IUIAHETHI, UX BUAUMOE JIBUKEHUE.

Conneunas cucrema.

Counnie. CosniHeuyHasi akTUBHOCTh. McTtounuk sHeprum ConHua v 3BE37. 3BE3/bI, UX OCHOBHBIC
XapakTepucTuku. /luarpamma

«CTIEKTPAIBHBIA KJIACC — CBETUMOCTBY». 3BE3BI TJIABHOM IOCIIEIOBATEIBHOCTH. 3aBUCHUMOCTD
«Macca — CBETHUMOCTB» JUIS 3BE3]1 IIIaBHOM TOCIIEJ0BATENbHOCTU. BHYTpEeHHEe CTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABIECHUS O MPOUCXOXKIEHUH U 3BoJoluu ConHIa U 3BE3/. DTambl KU3HU
3BE3 L.

Mnineunsiii [Iyte — Hama ['anaktuka. I[lonoxenne m nemxenue ConHna B ['amaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE ABIPHI B SAPAX TAAKTHK.

Bcenennas. Pacimupenune Beenennoii. 3akon Xa66ma. Paz6eranue ramaktuk. Teopus bonbiioro
B3pbIBa. PenukToBoe n3ityueHue.



MacmtabHas crpykrypa Beenennoii. Meraranaktuka. Hepeménnsie mpo6iemMbl acTpOHOMUMU.
Ydennueckue HaOJII0AeHUS

1. HaGmroneHust HEBOOPYKEHHBIM TJIa30M C MCIOIh30BAHUEM KOMITBIOTEPHBIX MPHIIOKECHUH IS
orpezieNieHUs] MOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3- IUs
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

2. Habmonenus B teneckon Jlynsl, uranet, Maeuynoro Ilyru.

OBOBIIAIOUEE IOBTOPEHUE

Ponbs ¢u3ukm u acTpOHOMHUU B YKOHOMHYECKOM, TEXHOJOTHUYECKOW, COMATIbHON M ATUYECKON
cdepax JesTeIbHOCTH YeIOBEKa; POJIb U MECTO (PU3UKH U aCTPOHOMHH B COBPEMEHHOW HAYyUHOU
KapTUHE MHpa; poJib (U3UYECKOl Teopuun B (POPMUPOBAHUU MPEICTABICHUNH O (hU3HUECKOU
KapTUHE MHpa, MECTO (PU3MYECKON KapTHHBI MUpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJICTABICHUN O IPUPOJIE.

MEXKIIPEIMETHBIE CBA3U

Uzyuenne kypca ¢uszuku Oa3zoBoro ypoBHA B 11 Kiacce ocymiecTBisieTcss € y4€ToMm
COJICPXKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMd MaTeMaTHKH, OWOJIOTHH, XHUMHH,
reorpauu ¥ TEXHOJOTHU.

MexnpeaAMETHBIE TOHATHS, CBSI3aHHBIE C M3YYCHHEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHUE,
HAy4YHBIA (akT, TMIOTE3a, (hU3NUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOeHUE, SKCIIEPUMEHT,
MOJICJIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Martemartuka: pelieHne CuCTeMbl YpaBHEHUH; TPUTOHOMETpUUECKHe (DYHKIIUU: CUHYC, KOCHHYC,
TAHI€HC, KOTAHT€HC; OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJECTBO; BEKTOPHI M UX MPOCKIUU Ha
OCH KOOpPJIMHAT, CJOKEHUE BEKTOPOB; MPOM3BOAHBIC DJIEMEHTAPHBIX (GYHKIUH; MNpPU3HAKU
1o100UsI TPEYTOJIHLHUKOB, OMPEICIICHHE TIOMIAIN TUIOCKUX GUTYp U 00BEMa TeTl.

buonorus: snekTpuyeckue sSBICHUS B >KUBOW MPUPOJE, KoneOaTelbHbIC ABUKEHUS B >KUBOM
MIPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOUW MPUPOJE, ICHCTBUE paAHaIlii Ha )KUBBIC OPTaHU3MBI.
XUMHS: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTYpa TBEPABIX TEJl, MEXAHU3MBI
00pa30oBaHMs KPUCTAJUINYECKON PEIIETKH, CHEKTPAJIBHBIN aHaIH3.

['eorpadusi: MarHuTHBIE TMONIOCAa 3€MJIHM, 3aJeKU MArHUTHBIX pPyA, (OTOChEMKA 3EMHOMN
MMOBEPXHOCTH, TIPEICKAZAHNE 3EMIICTPSICCHHUIA.

TexHOMOTUsI: JMHUU HIIEKTpOIepeaayd, TEeHEepaTop IEPEMEHHOI0 TOKa, 3JIEKTPOABUTATElNb,
WHIYKIIMOHHAsI TIe4b, pajap, pPaauoONpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-mneus,
MPOEKIIMOHHBIN anmnapart, BOJOKOHHAs ONITHKA, COTHEYHAst OaTapes.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC (68 HACOB)

TemaTndyeckuii 0JI0K, TEMA

OcHOBHOe coepKaHue

OcHOBHbBIE
yYaIuxcst

BH/bI ACHATECJIBbHOCTH

PA3ZJIEJ 1. PU3UKA U METOJbI HAYYHOTI'O ITIO3HAHUA (2 v)

®du3uKa 1 METO/Ibl HAYYHOTO MO3HaHUsA (2 1)

®dusuka — Hayka o npupone. Hayunbelie MeTonbl
MO3HAHUS OKPY>KaIOIIIETO Mupa. Ponp
DKCIEPUMEHTa M TEOpUU B IIpoLEecce I03HAHUSA
IPUPOIBL. DKCIEPUMEHT

B (pusmke.

MonenupoBanue  (QU3MYECKUX  SBICHUH U
npoueccoB. Hayunble runoressl.  ®dusnueckue
3aKOHBI U TEOpUM. ['paHMIBI NPUMEHUMOCTHU
¢u3nuecknx 3aKoHOB. [IpUHIIUTI COOTBETCTBHUS.
Ponrb m wMecto ¢usuku B  (OpMUPOBAHUU
COBPEMEHHOM  HAy4yHOM  KapTHHBI  MHUpa, B
IPAKTUYECKOHN JESITEIbHOCTH JIIOJIEH.

PaGora B rpymme mo MOATOTOBKE KOPOTKUX
COoOOmeHUH O poau U MecTte (HU3UKH B
MPAKTUYECKOHN JIEeATEILHOCTH JIFOACH.
OcBoeHHE OCHOBHBIX NPUEMOB pabOTHI C
¢ poBoii Taboparopueii mo Gpusnke.

PA3JIEJI 2. MEXAHMKA (18 u)

Kunematuka (5 4)

Mexannueckoe — nBukeHHE.  OTHOCHTEIBHOCTH
MEXaHUYECKOro JBmkeHus. CucreMa OTCUETA.
Tpaexropus.

[Tepememienne, CKOpOCTb (CpeaHSst CKOPOCTH,
MI'HOBEHHAsi CKOPOCTh) M YCKOpEHUE MaTepuaibHON
TOYKH, UX MPOEKLUUU HA OCU CHCTEMBbI KOOpDAMHAT.
CrioxeHue nepeMeleHnii U CI0KeHHE CKOPOCTEM.
PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHENHOE
IBUKEHHE. ['papuKky 3aBUCUMOCTH KOOpJMHAT,
CKOPOCTH, YCKOPEHHs, IyTH U IEepeMELIEHUs
MaTepHaHBHOﬁ TOYKHU OT BPEMCHU.

CBoOogHOe majneHue. YCKOpeHHE CBOOOIHOIO
naJiCHUA.

ITpoBenenue JKCIIEPUMEHTA: U3y4eHUe
HEPABHOMEPHOI'O  JBWJKEHUS  C  LEJbIO
oTpe/ieTICHUS MIHOBEHHOM CKOpPOCTH;

UCCIIEOBAHUE COOTHOILUCHUS MEXAY IyTSAMHU,
MIPOMICHHBIMU TEJIOM 3a II0CJIEA0BATEIbHbIE
paBHbIE MIPOMEKYTKHU BPEMEHHU pu
PaBHOYCKOPEHHOM JIBH>)KEHUH

C HayaJbHOM CKOPOCTBIO, PAaBHOM HYIIIO;
W3y4€HUE JBWKEHHsS IIapuKa B  BA3KOHU
KHUAKOCTH. OOBICHEHHE OCHOBHBIX MPUHIIUIIOB
JNENUCTBUS TEXHUYECKHUX YCTPOMCTB, TAKUX KAaK:
CIUJOMETp, LENHBIE U PEMEHHBIE IIEpeIayu
IBUKEHMS; W YCIOBUH HMX 0€30MacHOro




Kpusosunelinoe JBWKCHUE. JBrxeHue
MaTEpUaIbHOW  TOYKM IO  OKPYKHOCTH  C
IOCTOSIHHOM 10 MOZYJIK CKOPOCTBIO. YTIJIOBas
CKOPOCTB, JIMHENHAas cKopocTsk. Ilepruon

U yacrora oOpameHus. lleHTpocTpemurenbHoe
YCKOpEHHUE.

UCIOJIb30BaHUS B TIOBCETHEBHOM JKH3HH.
Pemennie pacy€rHbIX 3a7ad C SIBHO 3aJaHHOMN
(Gu3MYECKON MOJIENbI0 C HWCIHOJIB30BaHUEM
OCHOBHBIX ()OpMYJI KHHEMAaTUKH.

IToctpoenue u aHaJIN3 rpauKoB
3aBUCHMOCTEH KHHEMAaTHYECKHX BEIUYUH OT
BPEMEHHU. PacnoznaBanue ¢buznyeckux

SBJICHUM B Y4E€OHBIX OIBITAX M OKPY)KaOLIEH
KU3HU: PpPaBHOMEPHOE U PABHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBUKCHUE, cBOOOIHOE
NaJeHue Tel, JABUKEHHE I10 OKPYKHOCTH.
Onucanye  MEXaHMYECKOrO  ABW)KEHHA €
UCTIOJNB30BaHUEM  (PU3MUECKUX  BEIMYMH:
KOOpJMHATa, IyTh, MEPEMELIEHUE, CKOPOCTb,
YCKOpEHHUeE.

PaGota B rpymmax npu IJIaHUPOBAHUH,
MIPOBEJICHUU M HHTEPHpPETALUU pPE3YyIbTaTOB
ONBITOB, W  AHAJINW3€  JIONOJHUTEIBHBIX
MCTOYHUKOB MH(POPMAIUH 110 TEME.

Hunamuka (7 1)

IIpuaiun  otHocuTensHOoCcTH ['anmunes. Ilepsbii
3akoH HproToHa. IHepuaibHbIe CHCTEMBI OTCYETA.
Macca tena. Cuna. [lpuHuun cynepno3unuu cui.
Bropoii 3akoH HeroToHa /11 MaTepuaibHOM TOYKH.
Tperuii 3akoH HproTOHA /111 MaT€pUanbHbIX TOYEK.
3aKkOH BCEeMUPHOTO TiaroteHus. Cuiia TSIKECTH.
IIepBas kocMHUYECKask CKOPOCTb.

Cwia ynpyroctu. 3akoH ['yka. Bec tema. Tpenue.
Bunbl TpeHuss (TOKOS, CKOJBXEHHUS, KayeHUs).
Cwia Ttpenusa. Cyxoe Ttpenue. Cuna TpeHHs
CKOJIbKEHUsI U cuiia TpeHus nokos. Kosddunuent
TpPEHHS.

Cuia CcoOmpoOTUBIIEHUSI TpPU JABUKEHUU Tela B
JKHIKOCTH HJIH Tas3e.

[IpoBeneHue SKCIEpUMEHTa: HUCCIIEO0BaHHE
3aBHCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B
Opy)XHHE M PE3MHOBOM o0pasle, OT uX
nepopManuy; U3ydeHue IBUKEHHsSI Opycka Mo
HaKJIOHHOMH IUIOCKOCTH; UCCIIEJOBaHNE
YCIOBUM  paBHOBECHSI  TBEPAOTrO  Tela,
MMEIOLIETO OCh BpalLlEHUS.

OObscHeHrne 0COOEHHOCTEH PaBHOMEPHOTO U

PaBHOYCKOPEHHOTO MPSIMOJIMHEMHOTO
JBHJKCHHSA,  CBOOOJHOIrO  MajcHHUs  Tell,
IBIKEHUSA

M0 OKPYKHOCTH Ha OCHOBE 3aKOHOB HbrOTOHa,
3aKOHA BCEMUPHOT'O TATOTEHHUS.
OObsCHEHNE OCHOBHBIX NMPHUHIUIIOB JIEHCTBUS




[TocrynatenpHOE M BpallaTelbHOE JABM)KEHUE
abCOoJIFOTHO TBEPJOTO Tea.

MoOMEHT cuabl OTHOCHUTEIBHO OCH BpalllCHUS.
[Tne4o cumbl. YciaoBus paBHOBecHs TBEPAOIO Teja.

TEXHUYECKUX
MOAIIHUITHUKY.
OObsicHEeHWE  JBWKCHHS  HMCKYCCTBEHHBIX
CIIyTHUKOB.

Pemienue pacu€rHbIX 3amad ¢ SIBHO 3aJaHHOU
¢bu3nyuecKkoil MoJeNnbl0 €  HCHOJB30BAHHUEM
OCHOBHBIX 3aKOHOB ¥ (DOPMYIT TUHAMUKH.
PacnioznaBanue  Qu3myeckux  SABJICHUNA B
y4€OHBIX ONBITAX M OKPYXKAIOIIEH >KU3HU:
MHEpLUsl, B3aUMOJICUCTBUE TEll.

AHanu3 (pU3MYECKUX MPOLIECCOB U SIBJICHUH C
HCII0JIb30BaHUEM 3aKOHOB U IPUHLIUIIOB: 3aKOH
BcemupHoro tarotenus, I, II u III 3axkonsI
HproToHa, mnpuHOMI — CyHepno3uUUu  CHJI,
MPUHIIMI ~ PABHOINPABHOCTH  HMHEPLHATBHBIX
CUCTEM OTCUETA.

YCTPOWCTB, TaKUX KakK

3aKOHBI COXpPaHCHHS B MCXaHHUKE

(6 9

HUmMmnynbc wmaTtepuainbHOM TOYKH (Teja),
CHUCTEMbI MaTepHUAJBHBIX TOUeK. MMITynbC
CUJIBI U U3MEHEHWE UMITyJIbca Tejla. 3aKOH

COXpPaHEHUs UMILYJIbCA. PeaxkTtuBHOE
JIBU>KEHUE.
PabGora CHJIBI. MonuiHoctsb CHJIBI.

Kunernueckas sHeprusi MaTe€puajibHOU TOY
ku. Teopema 00 UBMEHEHUU KMHETHYECKOM
SHEPIrUH.

IlorenumanbHas sHeprus. [loTeHumnanbHas
DHEPTHsl ynpyro J1eOopMHUPOBAHHOW TIPYKU
Hbl. [loTeHIIManbHAasT YHEPTrUusi Tejaa BOJIHU3HU
HNOBEPXHOCTHU 3€MJIH.

IlorenmanbHBIC 1 HENOTCHIIMAILHBIC
cuibl. CBsi3b pabOThl HEMOTEHIIUAIbHBIX
CHUJI C ©3MEHEHUEM MEXAHUYECKOU YHEPTUHU
CHUCTEMBI TEII. 3akoH COXpPaHEHU S

Nmmynmee  Tema, KWHETHYECKas  DHEPTHs,
MOTEHIIMAJIbHAs  DHEPTHUf, MeXaHHJeCcKas
paboTta, MeXaHHWYECKas MOIIHOCTh. AHaIN3
(bU3MYECKUX TMPOLIECCOB U SBJICHHM, 3aKOHA
COXPAHCHUS MEXaHWUYECKOW DJHEpPTrHuH, 3aKoHa
COXPaHEHUS UMITYJIbCA.

OObsicHEHE OCHOBHBIX MPUHIIMIIOB JCHCTBUS
TEXHUYECKUX YCTPOWCTB, TAKUX KakK: BOJOMET,
KOTIEP, PYKHUHHBIN TTHCTOJIET.

OObsicHeHUE JBIKEHUS DPAKET C OMOpod Ha
W3YYCHHBIC (U3HUYECKHAE BEIUYMHBI U 3aKOHBI
MexaHuKH. Mcrmonp30BaHUE MpPH TOJITOTOBKE
COOOIIEHUH O MPUMEHEHUH 3aKOHOB MEXaHUKH
COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTUMN

IS ITOUCKA, CTPYKTYpUPOBaHUS,
UHTEpIIpETALUU u [IpEACTABICHUS
nH(popManuuy, KPUTUYECKHUN aHaJIN3




MEXaHU4YE€CKOMN DHEPTUH.
Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

MoJIy4aeMoi HH(OpMaIIHH.

PA3JEJ 3. MOJIEKYJISAPHAS ®U3UKA

W TEPMOJAHAMMKA (24 u)

OcHOBBI MOJIEKYJISIPHO —
KUHETHYECKON TEOPUH
CRY)

OcHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKONW TEOpHH. bpoyHoBckoe
JOBUYKEHUE. Huddysus. Xapaxkrep
ABUKEHHUST YW  B3aMMOJICMCTBUSI YaCTHIL
BenlecTtBa. Mojaean  CTpO€HUs Trasos,

JKMJAKOCTEH M TBEPABIX T€JI U OOBSCHEHUE
CBOMCTB  BE€IIECTBAa Ha OCHOBE DTHX
mozaerneii. Macca wmosnekyn. KomnuecTBo
BEIIECTBA. IlocTosstHHas ABoraapo.
TermoBoe paBHOBecue. Temneparypa u eé€
n3Mmepenue. lllkana temneparyp lLlenscus.
Monens  uUmeambHOTO  Tasa. OcHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKO
TEOpUU wuJeaJIbHOro rasza. AOcCodroTHas
TeMIlepaTtypa KakK Mepa cpeaHeun
KWUHETHUYECKON SHEPIrUU TEIIOBOIO
ABMDKEHHUS 4YacTull ras3a. I'a3oBble 3aKOHBI.
YpaBHenue MenneneeBa— KianeipoHa.
3akoH JlanbTOHA.

IIpoBenenue DKCIEPUMEHTA:
onpeieJICHUE MaccChbl BO3yXa B
KJIACCHOM KOMHAaTe Ha OCHOBE
U3MepeHuil 00bEMa KOMHAThI, JAaBJICHUS
U TeMIepaTypbl BO3JQyxXa B HEi;
HCCJIENOBAHUE 3aBHCUMOCTH  MEXIY
napaMeTpaMH COCTOSIHUSI Pa3pe’KEeHHOTO
rasa.

OOBsICHEHHE  OCHOBHBIX  HPUHIIMIIOB
JICMCTBUW  TEXHUYECKHUX  YCTPOMCTB,
TaKUX KakK: TEPMOMETp U OapomeTp; U
yCIIOBUH 170.4 0e301macHOro
HCIOJIb30BAHUS B IIOBCEITHEBHOM
JKU3HU.

Pacno3naBanue pU3N4ECKUX SIBJICHUH B
Y4eOHBIX OIbITaX W OKpY>Karolleu
)ku3Hu: guddy 3usa, OpPOYHOBCKOE
JIBUDKEHHE.
Omnucanue

TEIIJIOBBIX SIBJICHUUN C




HMzonporteccel B HACAIBHOM  raze C
MOCTOSTHHBIM KOJIUYE€CTBOM BEILIECTBA.
I'padprueckoe nipeicTaBiieHNE U3OIIPOIIECCOB:
U30TepMa, U30Xopa, uzodapa.

UCHOJIb30BAHUEM pusmuecknx
BEJIMYMH: JAaBJICHHUE Ta3a, TeMIIepaTypa,

cpcaHsasa KHMHCTHUUYCCKAas OHCPIrusi
XAaOTHYECKOTO JBMOXKCHUS  MOJICKY,
cpen HEKBaJIpaTU4IHast CKOPOCTH
MOJIEKYI.

Anann3 (PU3NYECKHX TIIPOILIECCOB U
SIBJICHU U c HCIIOJIb30BaHUEM
MOJIEKYJISIPHO-KUHETHYECKOM TEOpUH

CTPOECHHSI BELIECTBA, I'A30BbIX 3aKOHOB,
CBSA3U CpEAHEH KHUHETHUYECKOW DHEPruu
TEIUIOBOIO  JABUXKEHUS  MOJIEKYJI C
abCOTIOTHOM TeMnepaTypo.

Pemienue pacuy€rHbIX 3aJady € SIBHO
3alaHHOW (PHU3UYECKOU  MOJEIBIO C
HUCIIOJIb30BAHUEM OCHOBHBIX MOJIOXEHUU
MKT, 3aKOHOB u bopmyn
MOJEKYJISIPHOU (PUBUKH.

PaGora B rpynnax npu MJIaHUPOBAHUH,

OPOBEJICHUU u WHTEepOpeTauu
pe3yIbTaTOB ONBITOB U aHajin3e
JIONOJHUTEIBHBIX WCTOYHHUKOB

UH(OpMaIMU T10 TEME.




OcHoBbI TepMmoinHaMukH (10 9)

Tepmonunamuueckass cucreMa. BHyTpeHHsIs
SHEpPrusi TEPMOJUHAMUYECKOW CHUCTEMBI U
cnocoOsl  e€ wu3MmeHeHus. KoaudecTBo
TEIUIOTBl U pabota. BHyTpeHHss1 »Heprus
OJTHOATOMHOI'0 HJ€aJIbHOIO Ta3a. Buasl

Teruionepeaayuu: TETUIOMPOBOIHOCTD,
KOHBEKIHUS, U3JIyYEHHUE. Y nenpHas
TETUIOEMKOCTD BEIlIEeCTBA. KonuuectBo

TEMJIOTHI IMIPU TEIUIOIIEpEIaye.

IloustTne o006 aagmabGaTHOM  HpoIEcce.
IlepBbiit 3aKOH TEPMOJUHAMUKU.
IIpumenenue MEepBOIO 3aKoHa
TEPMOAUHAMUKHU K H300pO  LECcaM.
I'papuueckast  umHTeprperanusi  padOThI
rasa.

Bropoiu 3aKOH TEPMOAUHAMHUKU.
HeoGpaTtumMocTs mpomeccoB B MpUpoOE.
TerumosBele mamuHsbl. [IpuHIIUIIBL AeCcTBUSA
TEILJIOBBIX MaIIuH. ITpeoGpazoBanusi
DHEpPruu B TEIUIOBBIX MamuHax. KIIJ
TeruioBor mamuHbl. [{ukn KapHo u ero
KIT. DKOJIOTHYECKHUE npoOsIeMbl
TETUJIODHEPTE€TUKH.

IIpoBenenue YUYEHUYECKOI'O
SKCIIEPUMEHTA: U3MEPEHHUE YAEIJIbHOM
TeruioéMKocTH BemiectBa. OObsACHEHUE
OCHOBHBIX HPUHIAIIOB NEeUCTBUS
TEXHUYECKUX YCTPOMCTB, TAaKHUX KakK:
JIBUTaTelb  BHYTPEHHEIrO CropaHwus,
OBITOBOM XOJIOAWJIBHUK, KOHAWUILMOHED;

H YCHOBI/Iﬁ 150, ¢ 0e30macHoOro
HCITOJIBb30BaHUA B HOBCCI{HCBHOfI
KHN3HMU.

OnucaHue W3y4YEHHBIX CBOWCTB TEI M
TEIUIOBBIX SIBJICHUM C HCIIOJb30BAHHUEM
(pu3muecknx BeNMWMUMH: NaBJICHHWE Tasa,
TeMIieparypa, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHsIsI SHEprusi, padora rasa.
Pemienue pacu€rHbIX 3amad C  SIBHO
3agaHHON  (QU3UYECKOW MOJICIBIO C
HUCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
dopmys1 TepMOaAMHAMUKHU. PeuieHue
Ka4yeCTBEHHBIX 3aJlad C OHNOpOM Ha
U3y4deHHbIE€ B pazjzene «MosekyiasipHas
¢usuka um TEepMOIMHAMHKA)» 3aKOHBI,
3aKOHOMEPHOCTH U (pusnueckue
SIBJICHUS.

PaGora B rpynmax Tnpu  aHalu3e
JIOTOJIHUTEIIBHBIX HCTOYHUKOB
UH(pOpMaIIMU O TEME.




ArperaTtHsbie COCTOSIHUSA BCILECTBA.

da3zoBbic niepexoasb! (5 )

ITapooOpa3zoBanue u KOHCHCAITHSL.
Hcnapenne wu kuneHue. AOCOJIOTHasT U
OTHOCHUTEIbHAs BJIQ)KHOCTH BO3JlyXa.
Haceimiennsiii  mnap. VYiaenpHast TemioTa
napooOpa3oBaHUs. 3aBUCUMOCTh
TeMIlIepaTypbl  KHIOEHUS  OT  [JaBJICHUS.
Teépmoe Tteno. Kpucraumyeckue U
amMop(dHBIe Tejla. AHU3OTPONUSI CBOMWCTB
KPHUCTAJLIOB. Kunkue KPHUCTAJUIBI.
CoBpemeHnHble MaTepuaibl. l[lmaBieHue u
KpHUCTaJLUIU3aIHs. VY nenvHas TEeruioTa
MJIABJICHUSI. Cyb6numariusi.  YpaBHEHHUE
TEIUIOBOro OajiaHca.

Ormnucanue IIPpUHIOUIIOB IIOJIYUYCHUA
COBPEMEHHBIX MAaTECpHAIOB, B TOM YHCJIC
HaHOMAaTEPHAJIOB.

Pemienne pacy€THBIX 3agad €  SIBHO
3aJaHHOW (U3UYECKOW  MOJICIIBIO  C
HUCIOJIb30BAaHUEM YPaBHEHHSI TEIJIOBOTO
Oananca.

PerieHre kadueCTBEHHBIX 3a7a4 C OMOPOM
Ha M3YYCHHbBIC 3aKOHBbI, 3aKOHOMCPHOCTHU
U (pU3NYECKHUE SIBIICHUS 110 TEME.
Pacno3naBanre GpU3NYECKUX SIBJICHUU B
YYEOHBIX OIBITaX W OKPYKAIOIICH
)Ku3Hu: paedopmards TBEPABIX TEIl,
HarpeBaHue ©W  OXJIAXKICHHE  TeI,
N3MCHCHUC arperaTHbIX COCTOSIHUM
BEIIIECTBAa U OOBSICHEHUE UX HAa OCHOBE

3aKOHOB W (OpMyYJI MOJIEKYJISIPHOMU
puszuky.

Hcnone3oBanue UH(OpPMaIIMOHHBIX
TEXHOJIOT U 151 MOHCKa,
CTPYKTYPHUPOBAHUSI, UHTEPHOPETAIUA H
npeacTraBieHUuss  UHoOpMALUMU  [OpHU
IIOJATOTOBKE cooOomiesuit f6)

IIPUMCHCHHUHN 3aKO HOB MOJ'IeKyJ'ISIpHOf/’I
(bI/IBI/IKI/I n TCPpMOAVMHAMHUKHN B TCXHHKC
N TCXHOJIOTHUAX.

PA3BAEJI 4. QJIEKTPOANHAMMKA (22 4)




Onekrpocratuka (10 u)

DJiekTpUu3anusi TEII. DJIEKTPUIECKUMN
3apsa. JIBa BUaa 3JIEKTPUUYECKHUX 3apsiToB.
IIpoBoaHUKH, OUDJIEKTPUKA u
HOJYHNPOBOJHUKH. 3aKOH  COXpaHEHHS
AJIEKTPHUYECKOT O 3apsija.

B3aumoneiictBue 3apsaoB. 3akoH KyioHa.
Toueunbin JIEKTPUYECKUU 3apsan.
Onekrpudyeckoe rmnoJsie. Hamnpsk€éHHOCTH
3JIEKTPUYECKOI'O I1OJI. IpuaIMIT
CYHEpPHO3UILIMU  DJICKTPUUYECKUX  MOJIEH.
JInHMKn HaAOpPsHKEHHOCTH AJIIEKTPHUYECKOTO
TTOJIS.

PaboTa cu1 3JICKTPOCTATHIESCKOTO TTOJISI.
ITorenmuan. Pa3zHOCTh HOTEHIINAJIOB.

HpOBOIIHI/IKI/I 51 JAUDJICKTPUKHN B
3JIEKTPOCTATUYECKOM rnoJe.
Jusnekrpuueckas MPOHUIIAEMOCTb.
DIJIEKTPOEMKOCTB. Konnencarop.

DJIeKTPOEMKOCTh TJIOCKOTO KOHJICHCATOpA.
DHeprusi 3apsHKEHHOTO KOHJICHCATOopa.

IIpoBeneHue skcriepruMeHTa: U3MEpPEHHUE
3JEKTPOEMKOCTH KOHJIEHCATOPA.
OOBsICHEHHE  OCHOBHBIX  MNPUHIIAIIOB
JICUCTBUS TEXHUYECKHUX YCTPOMCTB H
TEXHOJIOTHUH, TAKUX KaK: 3JIEKTPOCKOIL,
3JIEKTPOMETP, 3JIEKTpOCTAaTU4YECKas
3alUTa, 3a3€MJICHUE PJIEKTPONPUOOPOB,
KOHJIEHCATOp, KONUPOBAJIBLHBIN annapar,
CTPYWHBIM IIPUHTEP; U YCIOBHH HX
0e301acHoOro OPUMEHEHUS B
NPaKTHUYECKOM KU3HHU.

Pemienue pacuy€rHbIX 3amady € SIBHO
3aJaHHOW (U3UYSCKOW  MOJICIIBIO  C
HUCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
(opmyIT BIEKTPOCTATHUKH.

Pemenue KkadecTBEHHBIX 3adad C
OIIOpOM  Ha  U3YYCHHBIE  3aKOHBI,
3aKOHOMEPHOCTHU U puznueckue
SIBJICHUSI TI0 TeMe «DJEKTPOCTAaTHUKA».
PacrnioznaBanue (u3nNUecKUuxX SBICHUMN
B YUYEOHBIX OIIBITaX W OKpY>Karolieu
JKU3HMU: 3JICKTpU3ALUS Tel,
B3aUMOJACHUCTBHUE 3apsi0B;

U OOBSICHEHHE UX Ha OCHOBE 3aKOHOB U
GopMYyIT IIEKTPOCTATUKU.

OnuncaHue HU3YYUYCHHBIX CBOICTB
BCIICCTBA
" SJIICKTPHUICCKUX SIBICHUM C

HCIIOJIB30BaHUEM (bPISI/I‘-IeCKI/IX BCIINYHH:
JIEKTPUYECKUMN 3apsil, HAOPSKEHHOCTH
3IEKTPUIECKOTO noJs, MOTEHIIAA,
pa3HOCTH NOTEHIIMAIOB,
JIEKTPOEMKOCTD.




AHanu3  (QU3HYECKUX  IIPOLIECCOB U
SIBIICHUM c HCIIOJIb30BaHUEM
puzmueckux 3aKOHOB! 3aKOH

COXpaHEHUsI DIEKTPUYECKOIro 3apsia,
3akoH Kyona.

PaGora B Trpynmnax Opu aHaJIU3E
JOITOJITHUTCIIBHBIX NCTOYHUKOB
uHpopmau u MOATrOTOBKE
COOOIIIEHHUH O MPOSBIICHUHU 3aKOHOB
JIIEKTPOCTATUKU B OKPY KaroIeH

KU3HHU U IPUMCHCHHUHU HUX B TCXHUKC.

IToCTOSIHHBIN ~ DJEKTPUYECKUI
pa3nuuHbIX cpenax (12 yacos)

TOK.

Toxu

B

TOK. Ycnosust
CYLIECTBOBAHUSI DJIECKTPUUYECKOTIO TOKAa.
Hctounuku TOKa. Cuna TOKa.
IlocrtossaHbIl TOK. Hanpsikenue. 3akoH
Owma ju1s1 yuyacTKka IeH.

DJIEKTPUYECKOE CONPOTHUBJICHUE.
YenpHOE  COIPOTHBIICHHE  BEIIECTBA.
IlocnenoBarenbHOE, napasuieJIbHOe,
CMENIaHHOE COEAMHEHNE TPOBOIHUKOB.
PaGora »nekTpuueckoro Toka. 3aKOH
Jxoynst — JleHnna. MomHaocTs
3JIEKTPUYECKOTO TOKA.

OJIC w BHYTpPEHHEE CONPOTHUBJIICHUE
UCTOYHHUKA TOKa. 3akoH OmMa AJisi MOJHOM
(3aMKHYTO) IEKTPUIECKOM ETH.
KopoTkoe 3ambikaHue.

DJIEKTpOHHAsT TTPOBOJUMOCTH  TBEPJBIX
METaJJIOB. 3aBUCUMOCTH COIIPOTHUBJICHUS
METAJJIOB oT TEeMIIEpaTypHl.

DJIEKTPUIYECKUUN

IIpoBenenne »skcriepuMeHTa: H3yUYEHHE
CMEIIAHHOI'O COEIUHEHUSI PE3UCTOPOB;
n3Mmepenue DJIC UCTOYHHKA TOKAa U €ro

BHYTPEHHET O COMNPOTHUBJIICHUS;
HaOJIFOIEHUE DJIEKTPOJIN3A.
OOBsICHEHUE  OCHOBHBIX  MOPUHIIUIIOB

JICUCTBUS TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTUH, TakKuxX KakK: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HUCTOYHUKHU TOKA,
SJIEKTPOHArpeBaTEIbHBIC pUOOPHI,
TEPMOMETP CONPOTHUBIICHUSI, BAKYYMHBII
N0, TEPMHUCTOPBI U (HOTOPE3UCTOPHI,
HOJIYTIPOBOJTHUKOBBIN U0/, TAJIbBAHUKA;
U ycloBUH X 0€30MacHOro MPUMEHEHUs
B IIPAKTUYECKOM KU3HU.

Pemenne pacuerHbIX 3agady ¢ SABHO
3alaHHONM  (PU3UYECKOW  MOJEIIbI0 C
HUCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
bopmyn TEMBI «ITocTosTHHBIN




CBepXnpoOBOAUMOCTb.
DNeKTpUYECKU TOK B Bakyyme. CBoiicTBa
3JICKTPOHHBIX ITYYKOB.

ITonmynpoBOAHUKH. CoOcTBEeHHAas 17
npuMecHast OPOBOJIUMOCTbH
HOJIyPOBOAHUKOB.

CaoiicTBa p — n nepexonaa.

ITomrynmpoBOAHUKOBBIE TPUOOPHI.
DJeKTpUYEeCKHuil TOK B pacTBoOpax MU

pacmiaBax AJIEKTPOJIUTOB.
DJIEeKTpOoJIUTHYECKasl JOUCCOITHAITHS.
DJIEKTPOIN3.

DJIEKTPUIYECKUN TOK B rasax.

CaMOCTOSITENIbHBIA U HECAMOCTOSATEIIbHBIMI
pa3psa. Monnus. [lna3sma.

JIEKTPUYECKUU TOK».
Pacno3nanmne ¢u3nyeckux SBICHUU B

y4eOHBIX  OObITaX M  OKpY’Karouleu
JKU3HU: DJIEKTpUYECKas IIPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE,

MarHuTHOE JAeWCcTBHUE ToKa. AHaiIu3
JIEKTPUYECKUX SIBICHUUW U MPOILIECCOB B
LISTISTX ITOCTOSTHHOTO TOKa C
HMCIIOJIb30BAaHHEM 3aKOHOB: 3akoH Owma,
3aKOHOMEPHOCTH MOCJE/I0BAaTEIIBHOTO U
napauieIbHOr O COoeIUHEHUS
IPOBOJAHUKOB, 3aKOH /oy — Jlenna.

Onucanve U3y4YeHHBIX CBOMCTB BEIIECTB
Hu JIEKTPUIECKUX SIBJICHUM C
HUCIIONB30BaHUEM (DU3UICCKUX BEITUYHH:

3JICKTpI/I‘IeCKHﬁ 3apsia, cHhuJia TOKa,
OJICKTPHUICCKOC HaITpsI’DKEHUC,
DJICKTPHUICCKOC COIIPOTHUBJICHHUC,

pa3sHocts mnoteHnuanoB, IJIC, padora
TOKa, MOIITHOCTh TOKA.

Hcnone3oBanue WH(OPMaITMOHHBIX
TEXHOJIOTUH 1St IOUCKA,
CTPYKTYpPUPOBAHUs, HHTEpIIpETAllUl U
peCTaBICHUS nHpoOpMaIuu npu

MOATOTOBKE COOOINEHUI O NMPUMEHEHHUH
3aKOHOB ITOCTOSHHOTO TOKa B TEXHUKE U
TEXHOJIOTUIX.

PE3EPB (2 u)

TEMATHYECKOE IINTAHUPOBAHHUE




11 KJIACC (68 YACOB)

TemaTnuec
KMl 0JI0K,
TEMA

OcHOBHOEe coJep:xaHue

OcHOBHBIE BHUABI JCATCJIBHOCTH YYAIIUXCH

PA3JEJ 4. DJIEKTPOAUHAMUKA (11 u)

MarautHoe
noJie.
DJIEeKTpOMarHuT
Hasi  UHOIYKIUS

(11 )

IlocTrossHEBIE MarauTbl. B3aumoacicTBHE
IDOCTOSHHBIX MAarHuToB. MarHuTHoe IIOJIC.
Bekrop ™MarHuTHOM wUHAYKUMHU. [IpuHnun
CYHEpIIO3UIIMM MArHUTHBIX IoJieh. Jluaun
MarHuTHOM WHAYKOuM. KapTtuHa nuHUM
MarHUTHOW WHAYKIHUH TOJII MOCTOSHHBIX
MAarHuToOB.

MarnutHoe T1I0Jie TIPOBOJIHUKA C  TOKOM.
Kaptnna nauHMM HWHAYKOUU MarHATHOIO MOJIS
JJIUHHOTO TMPSIMOTO MPOBOJHHUKA

U 3aMKHYTOIO  KOJIBLIEBOI'O  ITPOBOJHHUKA,
KaTyIIKH C TOKOM. OnsbIT Opcrena.
B3aumoaelictBue NpoOBOAHUKOB C TOKOM.

Cuna Awmmnepa, €€ MOJAYyJIb W HaIpaBJICHHUE.
Cuna JlopeHua, €€ MOayJlb W HaIpaBJICHHE.

JIBU>keHUe 3apsS>KCHHON YaCTHUIIBI B
OAHOPOJHOM MarHUTHOM moJie. Pabora cuibl
Jlopenna.

SIByieHne  3NEKTPOMArHUTHOM  WMHIYKIIHUU.
ITorok BekTOpa MarHUTHOW HUHAYKOHUU. DJ1C
UHIYKIHUH. 3akoH 3JIEKTPOMarHuTHON
uHaykunu dapanes.

BuxpeBoe  snexTpuueckoe — MOJIE. S/1C
WHIYKIIUK B  TIPOBOJHUKE, JBIDKYIIEMCS

NOCTYIaTeIbHO B OJHOPOAHOM MAarHUTHOM
ToJe.

IIpaBuno Jlenna.

NuaykTuBHOCTB. SBineHne camomHayknuu. DJ[C

HpOBe,Z[eHI/Ie OKCII€EpUMCHTA: HN3YUYCHHEC MArHuTHOI'O
ImIoJIA KaTymKu ¢ TOKOM; HCCICOAOBAHHUC JIEHUCTBHS
IIOCTOAHHOI'O Mar"gurTa Ha paM KY C TOKOM,

HCCIICOO0OBAHUC sAABJICHUA BHCKTpOMaFHHTHOﬁ HMHAYKIHUHA.

OOBsicHEeHHUE OCHOBHBIX IIPUHIOMUIIOB ,Z[CI>’ICTBI/I$I
TEXHHUYCCKHUX yCTpOfICTB, TaKMX KaK: ITIOCTOSHHBIC
MAarHuTHhI, QJICKTPOMArHuThl, QJICKTPOABUTI'ATCIIb,
YCKOPHUTCIIM DIJICMCHTAPHbBIX 4YaCTHUL, HWHIAYKIHOHHAasA

neyb; M YCJIOBUM HUX O€30MacHOrO IIPUMEHEHUsI B
NPaKTHUYECKOU KU3HHU.

Pemrenue pacu€THbIX 3a7lay Ha MpHUMEHEeHUe Qopmyn
TEMBI «MarauTtHoe oJie. DJeKTpoMarHuTHas
WHIYKLUSD).

Pemenne kaudecTBEHHBIX 3aJlad C ONOPOM Ha H3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH Hu (UUYECKUE SIBICHUS TEMBI
«MarsuTHoe 1oJe.

DJIeKTpoMarHuTHas UHIY KU . OmnpenencHue
HalpapJICHUsI BEKTOpa HWHAYKIHMW MAarHUTHOTO IIOJIs
NPOBOJHHMKA C TOKOM, CHUJIbI AMIiepa U cuibl JIopeHna.
PacnioznaBanue @u3nyeckux SBJIEHUN B y4deO HBIX

OoIIbITax H OKPY)KaIOIHeﬁ KHU3HU: B3aHMOﬂCﬁCTBHC
MardmToB, OJJICKTPOMAar"HuTHass HWH JOYKIOUWUA, I[CI>'ICTBPI6
MarduTHOTI O I10J14 Ha IIPOBOJHHUK (¢ TOKOM "

ABVKYIIIUHACS 3apsid.
AHanu3 3JICKTPOMAarHUTHBIX SIBI€HUUW C HCIIOJIb30BaHUEM
3aKOHA AJIEKTPOMArHUTHOW WHIYKIIVH.
Onucanue U3YUYEHHBIX CBOMCTB
JIECKTPOMArHUTHBIX  SIBJIEGHUU  C

BEILECTB u
HCIIOJIB30BaHHUEM




CaMOUHIYKIIMHU.
DHeprusi MarHUTHOTO TOJIsI KaTyIIKHU C TOKOM.
DJIEeKTPOMArHUTHOE TOJIE.

¢usnueckux BEIWYWH: WHIYKIOHUST MArHUTHOTO TIOJIs,
cuiia Amrepa, cuiia JlopeHna, ”HIYKTUBHOCTh KaTyIIKH,
SHEPIrUs DIECKTPUUECKOTO U MArHUTHOT'O MOJIEH.

PA3JAEJI 5. KOJEBAHUS U BOJIHbBI (24 1)




Mexanudgeckue
u
AJIEKTPOMATHUT
HBIE KOJICOaHUs

(CRY)

KonebareabpHas cucreMma. CBOOOOHBIE
MEXaHHYCeCKHE KoJjicOaHusA. [ apMOHHYECKHE
koneOanus. [lepwos, wacTtora, aMIUIUTyJa |

daza xonebGanwmii. IIpy’>KMHHBI MAasSITHUK.
Maremarudeckuii MAasiITHUK. YpaBHEeHUE
rapMoHU4YecKknx kosieoanuii. IIpeBpainenue

SHEPTUH IIPU TAPMOHHYECKHUX KOJICOAHUSX.
KonebarennHblit KOHTYD. CBoOoaHbIE
AJIEKTPOMAarHUTHBIE KOJIeOaHUS B HACAIBHOM
KOJIEOATEeJIbHOM KOHTYpe. AHAJOTHUS MEXIy
MEXaHUYECKMMH W  3JIEKTPOMarHUTHBIMU
koJyieOanusiMu. Popmyna Tomcona. 3akoH
COXpaHCHUS IHEPruu B Uuaea’lIbHOM
KOJIEOaTeJIbHOM KOHTYpE.

IlpencraBieHue o 3aTyxarolUXx KOJICOaAHUSIX.
BpeiHyXJIeHHBIE MeEXaHHUYEeCKHEe KoJeOaHUs.
Pe3onanc. BeinyX1eHHBIE
JICKTPOMAarHUTHbBIE KOJIeOaHUsI.

IlepemeHHBIN TOK. Cunycou1aabHbIN
ONepeMEHHbIH TOK. MOIIHOCTh II€PEMEHHOIO
TOKA. AMIUTUTY THOE u JAEUCTBYIOIIEE
3HAQUEHMUE CUJIbl TOKA U HAOPSKCHUSI.
Tpancdopmarop. IlpousBoacTBo, mepeaada u

oTpeodieHue IIEKTPUYECKOM DHEPTUH.
DKOJIOTHYECKHE PHUCKUA TIPpU TPOU3BOACTBE
anexkTpodHeprun. KynbTypa HMcCOoJib30BaHUs

3JIEKTPOIHEPTUU B TOBCEJIHEBHOM YKU3HU.

IIpoBeneHne 3KCIIEpUMEHTA: HUCCIEIOBAHHUE 3aBUCHUMOCTHU
nepuojia MajibIX KoJieOaHMM Ipy3a Ha HUTU OT JJIMHBI
HUTH U MAacChl I'py3a; UCCIJIEJOBAHUE IIEPEMEHHOIO TOKa
B LICIM U3 I1OCJICOBATEIBLHO COCAMHEHHBIX KOHIEHCATOPA,
KaTyLIKH U pEe3UCTOpAa.

OO0OBbsicHeHHe OCHOBHBIX IIPUHIINIIOB JNEeUCTBUS
TEXHUYECKUX YCTPOWUCTB, TaKHUX KaK: DICKTPUUYECCKUN
3BOHOK, reHeparop NEPEMEHHOIO0  TOKa, JINHUU
3JIEeKTponepenady; U YCJIOBUM nx  0Oe30macHOro
NPUMEHEHHS B IIPAKTHUUECKOMN KU3HU.

Pemenne pacdy€THbIX 3a/1a4 C SIBHO 3aJIJaHHOU

(pu3myeckoil MOJEJIBI0 C HCIIOJb30BAaHUEM OCHOBHBIX
3aKOHOB U (OpMYyJI, OIMCHIBAIOIIUX MEXaHHYECKUE U
SJISKTPOMArHUTHBIE KOJICOaHUS.

Omnucanue U3y4E€HHBIX MEXaHUYECKUX u
SJIEKTPOMArHUTHBIX  KOJIEOAHUM C  HCIIOJIb30BaHUEM
¢u3nUecKkuX BEJIMYMH: IEPUOJ] U HacToTa KO JeOaHUM,
amMIumMTyaa U ¢asa KojeOGaHuM, 3apsiyi U cujla TOKa B
nporuecce TapMOHHNYECKHUX 3JIEKTPOMAarHUTHBIX
KoJIeOaHUH.

Pemenune kaduecTBEHHBIX 3a1ad C ONOPOM Ha M3y4YEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH, OIMHUCHIBAIOIINE MEXAaHUYECKHUE
U 3JIEKTPOMAarHUTHBIE KOJIeOaHUsl.

PaGora B rpynmax nOpu NJIAHUPOBAHWUH, HNPOBEIEHUHU U
UHTEpHpPETAllui  PEe3yJdbTaTOB  OIBITOB, W  AaHAJIU3E
JIOTIOJTHUTEIbHBIX UCTOYHUKOB MH(OPMAIIUU MO TEME.




Mexanunueckue
u
DJIEKTPOMArHHUT
aele BoaHbI (5

)

Mexanuueckue BOJIHBI, YCIIOBUSI
pacrpocTpaHEHHUs. Ilepuon. CxkopocTh
pacrpocTpaHeHusl U JJIMHA BOJIHBI. [lonepeyHbie
U OpoaodbHble BOJHBL. HWHTepdepeHuus u
audpakus MEXaHUIECKUX BOJTH.

3Byk. CkKopocTh 3ByKa. ['poMKOCTH 3ByKa.
Bricora Tona. TemOp 3ByKa.
DNIEeKTpOMarHuTHHIE BOJTHBI. VcnoBust
U3IIy4YECHUS JICKTPOMAarHUTHBIX BOJIH.
B3aumnas

OpUEeHTalUs BEKTOPOB E, B, Y B
JIEKTPOMArHUTHON BOJIHE. CBoiicTBa
JIGKTpOMAar HUTHBIX  BOJIH:  OTpaKeHHUE,
OpeJoMIICHUE, ToJsipu3aius, Jaudpakiis,
uHTepPepeHIUsI. CxopocTh|
JIEKTPOMAarHUTHBIX BOJIH. Ikana
3JIEKTPOMAarHUTHBIX BOJIH. IIpumenenue

QJICKTPOMArdUTHBIX BOJIH B TCXHUKEC U 6I)ITy.

OOBsIcCHEHHE OCHOBHBIX NPUHLOUIIOB OCeUCTBUS
TEXHUYECKHUX YCTPOMCTB W TEXHOJIOTHM, TaKHX Kak:
MY3bIKAJIbHbIC HUHCTPYMEHTBHI, yJIbTpa3ByKOBas
JUArHOCTHKa B TEXHUKE W MEAuUIUHE, paaap,

pamuornipuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-
nedyb; M YCJIOBUW UX OE30MacHOro IMPUMEHEHUsS B
NIPAaKTUYECKOM KU3HHU.

Pemmenue pacuy€THbIX M KAa4YE€CTBEHHBIX 3aJa4 C OIMOPOM

Ha N3Yy4YCHHBIC 3aKOHBI 41 3aKOHOMCPHOCTH,
OITMCBIBAKOIIIHC PacCIpoCTPaHCHUC MCXaHHNUYCCKHUX H
SJICKTPOMArHUTHBIX BOJIH. Hcmons3oBanue
I/IH(i)OpMaI_[I/IOHHLIX TEXHOJIOTUH JJIsA IIOHMCKAa,

CTPYKTYPHUPOBAHUSI, UHTSPIIPETAIIUA U TPCIACTABICHUS
uHpOpMaIIUH  MNPH  TMOATOTOBKE cooOmesuit 00
HCIOJIb30BAHUH DJICKTPOMArHUTHBIX BOJIH B TEXHHUKE.
VuacTtue B JUCKYCCHU OO0 DIEKTPOMArHUTHOM 3arps3HEHUH
OKPY>KaIoILIE CpeJibl.

PaGora B rpynmax nOpu TMJIaHUPOBAHUU, NOPOBEACHUH U

[IPHHIIMIIEI PAJHMOCBSI3H M TEJICBUICHUS. UHTEPIIPETALUHA pe3yabTaTOB OIILITOB U aHajmse
Pa IO TOKAIHS DNEKTPOMATHHTHOE JIOTIOJTHUTENbHBIX UCTOYHHUKOB UH(pOpPMAIIUU IO TEME.
3arpsi3HEHHUE OKPY Karolle Cpeibl.

Omnruka (10 u) | 'eomerpudeckas OIITHKA. [Mpsimonunelinoe| [IpoBenenne HSKCIiepUMEHTa: HAOIIOJICHUE JIHUCHEePCUU
pacnpocTpaHEeHHE CBE€Ta B OJHOPOAHOW Cpene. CBe€Ta; HW3MEPEHHUE IIOKa3zaTeasi MNPEIOMIICHUS CTEKJa;
Toueunsli wuctouHWK cBeta. Jlyd cBera. ucciegoBaHue CBOWCTB U300paKESHUM B JTUH3aAX.
OtpaxkeHne cBeTa. 3aKOHBI OTpakeHust csera. OObsICHEHUE OCHOBHBIX NPUHIUIIOB JIEUCTBUSA

ITocTpoenue n306pakeHuii B IJIIOCKOM 3€pKalle.
IIpenomienne cBera. 3aKOHBI HPEIOMIICHUS

CBETA. AOCOTFOTHBIN moKa3areilb
OpEeJTIOMIICHUSI. ITonHoE BHYTpPEHHEE
oTpakeHHe. [IpeaenbHBI  yroa  ITOJHOTO

BHYTPEHHETO OTPAYKEHMUSI.
Jucnepcusi cBera. CHOXHBIII cocTaB O€Joro

cBera. LBer.

TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHMU, TaKMX Kak:
O4YKH, Jyna, d¢oToannapar, IIPOESKIIMOHHBIA anmnapar,
MHUKPOCKOII, TEJICCKOII, BOJIOKOHHAasI OIITHKA,
audpakiimoHHass pelnéTrka, MOJSIpOUI; U YCIOBUM HX
0€30MacHOro MPUMEHEHUS B MPAKTUIECKON KHU3HU.
Pemienue  pacu€rHbIX  3amad C SBHO 3aJaHHOM
(u3ugeckot MOAENBIO C HCMOJB30BAHHEM OCHOBHBIX
3aKOHOB U (pOPMYJI TEOMETPUIECKON ONTUKH.




ColOuparomme ¢ pacCeuBaroOlIue JIUH3BI.
Tonkasas nuH3a. POKYCHOE PpACCTOSIHHUE WU
onTHYECKas cujla TOHKOUW iurH3bl. llocTpoe
HHUE H300pakKeHHH B  COOUpAIOMIHUX H©
pacceuBaromux JuH3ax. PDopmyisia TOHKOU
JIUH3bI. Y BEJIMYEHHUE, JJTaBa€MO€ JIUH30MU.
Ilpenensl  NIPUMEHUMOCTH  I'€OMETPUYECKOM
OIITUKH.

BomnoBast ontuka. HHTepdepeHius cBeTa.
KorepenTnsbie UCTOYHUKHU. YcnoBus
HAOJIIOZICHUST MAaKCUMYMOB U MHWHHMYMOB B
UHTEPPEPESHIIMOHHONW  KapTHHE OT JBYX
cuH(a3HBIX KOTEPSHTHBIX UCTOYHHUKOB.
Jundpakuus ceera. JudpakimoHHas peni€rka.
VYcnoBue HAOIIOACHHUS TJIABHBIX MAaKCHMYMOB
Opyu TIaJ€HUHM MOHOXPOMaTHUYECKOro CBETa Ha
TUPPaAKITHOHHYIO PEUIETKY.

Ilonsipuzanus ceera.

IlocTpoenue u onucaHue HU300paXKE€HUsI, CO31aBaCMOr0
IUIOCKHUM 3€pPKajIoM, TOHKOW JIMH30M.

PacriodnaBanue ¢Qu3MUECKUX SIBJICHHNW B OIBITaX M
OKPY>KaIOIIEH >KU3HHU: IIPSIMOJIMHECHHOE pacIpOCTPaHECHUE
cBeTa, OTpakeHue, TIIpeoMIIeHHEe, uHTepdepeHnus,
audpakIiys U NoJisspu3alivsi CBeTa, JUCIEPCHs CBETA.
AHaIu3 ONTUYCCKHUX SIBJICHUM C HCIIOJB30BAHHEM 3aKOHOB:
3aKOH IIPSIMOJIMHEHHOTO PacIpPOCTPAaHEHUsI CBETA, 3aKOHBI
OTpa’X€HUs CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA.

OmnucaHue ONTUYECKHUX SBJIECHUH C HCIOJB30BAHUEM
dusmuyecknx  BenuuuH: (POKYCHOE  PACCTOSIHHE U
ONTUYECKAsI CHUJIA JIMH3EIL.

PA3JIEJ 6. OCHOBBI CIIEITMAJIBHOMW TEOPUHU OTHOCHUTE

JbHOCTH (4 1)

OCHOBBI
(4 4)

CTO

I'panursl OPUMEHUMOCTH KJIACCUYECKOU
mexaHukHu. [locTynaTtel cnenuaJibHOM TEOPHUHU
OTHOCUTEJIBHOCTHU: HWHBAPUAHTHOCTb MOIYJIs

CKOPOCTH CBE€Ta B BaKyyMe, IIPUHIIUIT
OTHOCHUTEJIHLHOCTH DUWHIIITEHHA.
OTHOCUTEIIHPHOCTD OOHOBPEMEHHOCTH.

3ameniieHne BpEMEHHN U COKpallleHHUE JJINHBI.
OHepruss ¢  HMIIYJbC  PEISITUBUCTCKOU
4aCTHUILIBL.

CBsI3p MacChl C DHEPrU€e MW HMILYJIbCOM
PEIATUBUCTCKON YaCTULbl. DHEPTHUsI TTOKOS.

Pemienne kadecTBEHHBIX 3a/lad C ONOPOM HAa U3Yy4YCHHBIC
3aKOHBbI, 3aKOHOMEPHOCTH M (PU3UYECKHUE SIBJIICHUS IO
Teme «OcHOBBI CTO».

Hcnonp3oBanne HWHPOPMAIIMOHHBIX TEXHOJOTHUMN s
IONCKA, CTPYKTYPHUPOBaHMUS WHTEpOpEeTalui u
MpeICTaBICHUS uHopManuu npu HOJITOTOBKE
COOOIICHUN O TpaHUIAX MPUMEHHUMOCTH KJIACCUUYECKOU
MexaHuku U ocHoBax CTO.




PA3JAEJI 7. KBAHTOBASI ®U3UKA (15 4)

dotonnl. Popmyna Ilnanka CBA3ZU PHEPrUU
(oToHa € ero 4yactoTol. DHEPTrusi U UMIYJIHC

¢otona.
DJIeMEeHTHI OtkpeiTHE U wuccaegoBanue ¢orodpdexra.
KBaHTOBOM OnbIThI A. I. CroneroBa. 3aKOHBI
ortuku (6 9) dboroadpdekra. YpaBHeHne DHUHIITEHHA UIA
dororddekra. «Kpacnas rpaHulIa»
dborordpdexra.

JlaBnenne cBera. OmnwiTtel I1. H. JleGenena.
XUMHUYEeCKOe NeUCTBHUE CBETA.

OOBbsicHeHue OCHOBHBIX MPUHIIUIIOB JlecTBUs
TEXHUYECKUX YCTPOWUCTB, TaKUX Kak: (POTOIIEMEHT,
boronaTtuuk, cosHeuHass Oarapes, CBETOAUOL; U
YCJIOBHUM HX O€30I1aCHOTO NMPUMEHEHHUsI B MPAaKTUUYSCKOU
>)kn3HU. PerieHue pacu€THBIX 3aJad € SBHO 3aJaHHOM
(pr3uyueckoii MOAENbIO C HCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (pOpMyJ1 KBAHTOBOI OIITHKH.

Pemenne kadeCcTBEHHBIX 3aJlad C ONOPOM HAa HU3y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOI ONTHUKHU.
Pacno3naBanme (U3HYECKUX SIBICHHW B  y4EOHBIX
OTIBITAX: (oTornexTpuueckuii apdekr, CBETOBOE
J1aBJICHUE.

Onucanue U3yUYE€HHBIX  KBAHTOBBIX  SIBICHUU U
IIPOIIECCOB C MCIIOJIb30BaHUEM (DU3HUECCKUX

BEJIMYUH: CKOPOCTb DJIEKTPOMArHUTHBIX BOJIH, JUIMHA
BOJIHBI M YAaCTOTa CBETA, YHEPTUsl U UMITYJIbC HOTOHA.

Ctpoenune Mogaens atoma Tomcona. OneiTel Pezepdopaa
aroma (4 4) no paccesHuro  o-yactuil. [lmanerapHas
moxuens aroma. Ilocrymnarter bopa.

Nznyuyenne u mnoriomeHue ¢(OTOHOB IIpHU
epexose aromMa ¢ OJHOIO0 YPOBHsI DHEPTUU HA
npyroi. Bunael cnektpoB. CriekTp ypoBHeEH
SHEPruM aroMa BOAOpoOAaA.

BomHaoBele cBoiicTBa dactull. BoigHBI e
Bbpoitns. KopryckysisipHO-BOJIHOBOM AyajIu3M.
CIIOHTaHHOE U BBIHYXJEHHOE H3JIy4YE€HHE.

IIpoBeneHue sKcriepUMEHTa: HAOIIOACHUE JIMHEHYaToro
CIIEKTpa.

OOBbsicHeHUe OCHOBHBIX OPUHILIAIIOB JEUCTBUS
TEXHUYECKUX YCTPOMNCTB, TaKHX KaK: CHEKTPOCKOI,
J1a3ep, KBAHTOBBIN KOMIIBIOTED;

U yCIOBUM uX Oe€e30MacHOro MHOpPHUMEHEHUs B
OPAKTUYECKON KU3HHU.

Pemenne kadecTBEHHBIX 3aJlad C ONOPOM HAa HW3y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH M (PUHYECKHUE SBICHUS IO
teme «CtpoeHue aroMa». Pacro3zHaBaHue (HU3NUECKUX
SIBJICHUN B y4eOHBIX  ONBITaX: BO3HUKHOBEHHUE
JIMHENYaToro CIeKTpa.

AHanu3  KBAHTOBBIX  MPOLIECCOB U SIBIEHUN C
UCIOJIb30BaHMEM NOCTYJIaTOB bopa.




ATOMHOE SIJIpO
(5 9)

9KCH€pI/IMCHTBI, AJOKa3bIBarOomme CJIO0XKHOCTD

CTpOEHUS sqpa. OTkpsbITHE
panuoaktuBHOCTH. OmbiTel Pe3epdopna no
ONpPENEJICHUIO  CcOCTaBa  pPaJIMOAKTHBHOIO

m3nydenusi. CBoiicTBa anbda-, 6era-, raMmma-
U3JIydeHus. BiusHue paauoakKTUBHOCTH Ha
JKHUBBIC OPTraHU3MBbI.

OTkpeITHE IpOTOHAa U HeWTpoHa. HykiioHHas
monaens siapa I'eiizen6epra—INlBaHeHKoO.

3apsng sapa. MaccoBoe YHCIIO  sJIpa.
N3oTormsbI.

Anbda-pacma. ONEeKTPOHHBIN U
HO3UTPOHHBIHI Oera-pacriaf. I'amma-
U3ITy4YeHUE. 3akoH pPaaroakTUBHOIO
pacnana.

DHeprus CBsI3U HYKJIOHOB B sipe. AnepHsbie
cunbl. JledpekT maccel siapa.

AnepHble peakuuu. JleijeHue U CHUHTE3
sanep.

AnepHblii peakTop. TepMosinepHBIA CUHTES.

IIpoGieMbl W  NEPCHEKTHUBBI  SAJACPHOU
DHEPreTHKHU. DKOJIOTUYECKHE  ACHEKThI
SIIEPHOM DHEPTETUKU.

DJeMEeHTapHbIE 4acTHUIbI. OTkpeITHE
MO3UTPOHA.

Metoasl  HaONIOJIEHUsT WU PErUCTpaluU
3JI€MEHTApPHBIX YACTHUII.

dyHaMeHTaJIbHbIE B3alMOJICUCTBHUS.

EnuncTBO hnzuyueckoi KapTUHBI MUPA.

ITpoBeneHue YYEHHUYECKOTO SKCHEPUMEHTA!
HCCJICIOBaHUE  TPEKOB  4YacTul (110  TrOTOBBIM
doTtorpadusim).

OOBsicHeHHE OCHOBHBIX  IIPUHIAIIOB JICUCTBUS

TEXHUYECKUX YCTPOMCTB, TAKUX KakK:IO3UMETpP, KaMmepa
BunbcoHna, saepHblii peakTop, aroMHass OomoOa; u
YCIOBUH MX O€30I1aCHOTO IMIPUMEHEHHUS B MIPAKTHYECKON
JKWU3HU.

Pemenne ka4eCcTBEHHBIX 3a7lad C ONOPOM HAa HU3y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH M (UUYECKHE SBJICHUSA IO
TeMe «ATOMHOE SIAPO».

Pacno3naBanue ¢Qusnyeckux sIBJI€HUH B yueO HbIX
OIbITAaX M B OKPYXAIOWLIEH >XWU3HU: E€CTECTBCHHAsI U
UCKYCCTBEHHAasl PaaOaKTUBHOCTD. Onucanue
M3YYEHHBIX KBAaHTOBBIX SBJICHHU W IIPOLIECCOB C
HCMOJIb30BaHUEM  (U3UYECKUX  BEJIMYMH:  IIEpUON
noJiypacrnajna, SJHEpPrusi CBSI3U AaTOMHBIX sIAEP.

AHanu3 IMPOLECCOB U SBJIEHUM C MCIIOJIb30BAHUEM
3aKOHOB M IIOCTYJIAaTOB: 3aKOH COXpaHEHUs
3JIEKTPUYECKOTO 3apsiaa, 3aKOH COXpaHEHUs
MacCOBOTO qucra, HOCTYJIaThI bopa, 3aKOH
pPaaroOaKTUBHOTO pacniazna. Hcnons3oBanue
WHOOPMaAITMOHHBIX TEXHOJIOT NN IS IIOMUCKA,
CTPYKTYPHUPOBaHMsI, HHTEpHPETALIUN U NIPEICTABICHUS
uHpopMallii OpU IOATOTOBKE  COOOIIEHUH O
NPUMEHEHHUH 3aKOHOB KBAHTOBOW (DU3UKHU B TEXHUKE U
TEXHOJIOTHUSIX.




PA3AEJ 8. QJIEMEHTbI ACTPOHOMUHU U ACTPOPU3UKU (7 u)
Ortanbl pa3Butusi actpoHomuu. llpuknannoe | IloaroroBka cooOmieHuit O  MeTodax  MOJSYYCHHUS
DJ1eMEeHTBI U MUPOBO33PEHUYECKOE 3HAUEHUE aCTPOHOMHM. | HAyYHbIX AaCTPOHOMHYECKMX 3HAHUM, OTKPBITUSIX B
actpodusuku (7 | Bun 3BE3mHoro Heba. Co3Be3ausi, SIPKHUE COBPEMEHHON acCTPOHOMUH.
q) 3BE3/1bI, IUIAHEThI, UX BUJHUMOE IBHXKEHHUE. Brinosnenue 3aJlaHUH, MIPOBEPSIOIIUX  BJIAJCHUE
ConHeyHas cucTeMa. OCHOBOTIOJIATAaIOIIUMHU  aCTPOHOMHUYECKUMHU TMOHSATUSIMH,
Connue. ConHeyHasi aKTUBHOCTbH. VICTOUHHK | IO3BOJISIOIIUMU XapaKTepU3oBaTh HPOLIECCHI,

sHeprun CosiHIa v 3BE34. 3BE3ABI,

UX OCHOBHBIEC XapaKTEepUCTUKHU. {narpamma
«CHEKTpaJIbHbIA KJIacc CBETUMOCTB.
3BE3ALI TIIAaBHOW  IIOCJIEHOBATECILHOCTH.
3aBUCHMOCTB «Macca — CBETHUMOCTD)» IJIs
3BE3/] TJIABHOM IOCJICIOBATCIHLHOCTHU.
Buytpennee ctpoenue 3BE34. COBpEeMEHHBIE
pEeACTaBIICHUS o MIPOUCXOKICHUU U
spoarolti CoJyiHIIa M 3BE3J. DTanbl >KHU3HU
3BE3 .

Mieunbii  IlyTh

Hamra [amakTHKa.

ITonoxxenne wu aBuwxkenue CoaHila B
I'anakTuke. Tuner rajJakTUK.
Pamuoranaktukm u  kBasapel. UEpHbIE
ABIPBI B si/ipax rajJakTHK.

Bcenennas. Pacammpenue Bcenennou.
3akon XabOOma. Pazberanme rajnakTHK.
Teopust boapmoro B3peiBa. PenukroBoe
U3JIyUYEHHUE.

Macuirabnas CTPYKTypa Bcenennoi.
MeraranakTuka.

Hepeménnabie mpoOieMbl aCTPOHOMHH.

OPOUCXOJSIINE B 3BE31aX,

B 3BE3AHBIX CHCTEMaX, B MEXTaJJaKTHUUYECKOM CpeJie;

OBHMOKEHHE HEOECHBIX TeJI, DBOJJIOLMIO 3BE3N U

BceaenHnoii.

IlpoBenenue HaOMIOACHUI HEBOOPYXEHHBIM TIJIa30M C
HUCIIOJIb30BAHUEM  KOMMBIOTEPHBIX  TPUIIOKEHUU IS
omnpeJ/ieIeHUsI MOJIOKEHHUsI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nusi (CeBepHOro
HOJIyHIapusi USpKU€E 3BE3IbI.

IlpoBenenune wHabmrozeHu B Teneckon JlyHbI, miiaHer,
Mieunoro Ilyrtu.

OBOBIIAIOIIEE HOBTOPEHUE (4 u)




CucreMaTuszanus
u 00001IEeHE
Marepuaia Kypca
¢uzuku (4 1)

Ponp ¢u3uku M acTpOHOMUM B HKOHOMHYECKOH,
TEXHOJIOTHYSCKOH, COIIMAJIBHOM HM 3TUYECKOH
chepax AEATETbHOCTH YENIOBEKa; POJIb M MECTO
(GU3UKH W aCTPOHOMHUH B COBPEMEHHOW HAy4YHOU
KapTUHE MHUpa; pPOib (U3HYECKOM TEOpUH B
(GhopMHUPOBaHMM TPEACTABICHUN O (U3HUECKOU
KapTUHE MUpPa, MECTO (PU3NICCKON KapTHHBI MUpa B
o0IIeM sy COBPEMEHHBIX €CTECTBEHHO — Hay4HbIX

Yyactue B TUCKYCCHH O PO (PU3UKU U aCTPOHOMHUU B PA3THMUHBIX
cdepax nesTeNbHOCTH denoBeka. [loaroroBka coolmienuii o mecre
(u3HUeCKoil KapTUHBI MUPA B PSIy COBPEMEHHBIX MPEICTaBICHUN
0 MpUpoJe.

BreimonHnenue y4eOHBIX 3alaHUi, JEMOHCTPUPYIOIIMX OCBOCHHUE
OCHOBHBIX MOHATHM, (QU3NYECKHMX BEJIMYMH M 3aKOHOB Kypca
¢uzuku 10 — 11 kmaccos.

MPEJICTABICHUI O IPUPOJIE.

PE3EPB (3 YACA)

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KosnuecTBo yacos Jlara DJIeKTPOHHbIE HH(POBLIE
u/n Tema ypoka Beero KonTpoabubie |[IpakTuyeckue W3ydeHus oOpa3oBaTe/bHbIE
padoThbI padoThbI pecypchl
1 ®usznka — Hayka o npupoge. Hayunwle Mmetozsl 1
MO3HAHUS OKPY’KAIOIIEro MUpa
Ponb 1 mecto Gpusuku B GopMUpPOBaHUN COBPEMEHHOU
2 Hay4HOM  KapTUHBl  MHpa, B  IpakTH4ecKoii|l
NeATeILHOCTH JIFOIeH
Mexannueckoe JBUKCHHUE. OTHOCHTENBHOCTD
3 MexaHu4yeckoro aBuxeHus. llepemerienue, ckopocts,|l
YCKOpPEHHUE
4 PaBHOMEpHOE NIPSMOIMHENHOE IBUKEHUE 1
5 PaBHOYCKOpeHHOE PSIMOIMHEWHOE IBUKEHUE
6 CBobogHoe manenue. Y cKopeHue cBO00HOTO aaeHus |1
v Kpusonuneiinoe nBuxenue. J[BrkeHne MaTepuaibHON 1
TOYKH 110 OKPY>KHOCTH
8 [Tpuniun otHocuTenbHOCTH ["anunes. MHepunaibHbie 1
cucreMsl orcuera. [lepBsliii 3akoH HeroTOHA




KoauuecTBO 4acoB

JJIeKTPOHHBbIE IU(PPOBbIE

Ne Tema ypoka K I HAata o0pa3oBaTe/bHbIE
/i Beero |KOHTPOJIBHEIE PAKTHYECKHE |,y opnyg p
padoThI padoThI pecypchbl
9 Macca tena. Cuna. [lpuHuun cyneprno3uiuu Cui. 1
BTtopoii 3akon HeloTOHA 11711 MarepruaibHOM TOYKU
10 Tperuii 3akoH HproTOHA /151 MaTepUaIbHBIX TOYEK 1
11 3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepsas 1
KOCMHUYECKasi CKOPOCTh
12 |Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
Cuna tpenus. Kooadpdumuent tpenus. Cuna
13  |conmpoTuBIEHHS MPH JBWKEHUU Tella B )KHUAKOCTH win|l
rase
[TocrynarenpHoe ¥ BpallaTeIbHOE  JABM)KEHHE
14 abcomoTHO TBepAoro Ttena. MomeHT cuibl. [lmewo|l
CUJIBL. Y CIIOBHSI paBHOBECHS TBEPJOTO Teja
Nmirynse MaTepHaIbHOU TOYKH, CUCTEMBI
15 |marepuanbHbIX Touek. Mmmynabc cuibl.  3akoH|l
COXpaHEHHUs UMITyJIbca. PeakTHBHOE NBUKEHHE
Pabora m momHoCTbh cwibl. KuHeTnueckass sHeprus
16 MarepuasibHOM Touku. Teopema 00 wu3MeHeHun|l
KUHETHYECKOI SHEpruu
[TorennuanbHas sHeprus. IloTeHnManbHas >SHEPrus
17  |ynpyro nedopmupoBaHHOM NpyxuHbl. [loTeHmanpHas|1
SHEPrus Tena BOJIU3HM MOBEPXHOCTH 3eMIIH
[ToreHuunanbHble M HEMOTEHLUaJIbHbIE CHIIBI. CBS3b
18 paboThl  HEMOTEHIMAJBHBIX CHWJI C HU3MEHEHHEM 1
MEXaHUYECKOM  HHEpPrud  CHCTeMbl Tel.  3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEpruu
19 JlaGopatopHast pabora «VccrnenoBanue cBsA3M pabOTHI 1

CHIJIBI C M3MCHEHHMEM MEXaHHMYSCKOM OHEpIrvu TCJIa Ha




KoauuecTBO 4acoB

JJIeKTPOHHBbIE IU(PPOBbIE

Ne Tema ypoka K I Hata o0pa3oBaTejbHbIE
/i Yp Beero [[COHTPOIbHBIE PAKTHYECKHE |y yonyg p
padoThI padoThI pecypchbl
IpUMepe PACTSHKCHHSI PE3MHOBOTO JKI'yTa)
20 Kontponpaass pabora mo Teme «KuHemaTuka. 1 1
Jlunamuika. 3aKOHbBI COXPAHEHUS B MEXAHHUKE
21 OCHOBHBIC TIOJIOKEHHUS MOJICKYISIPHO-KHHETUICCKOH 1
Teopuu. bpoyHoBckoe asmxkenue. Juddyzus
XapakTep [JBIDKEHUS U B3aUMOJCHCTBUS YaCTHUIL
22 BelecTBa. Mojienn CTpOeHUs ra3oB, >KUIKocTer u|l
TBEPJBIX TEI
23 Macca monekyn. KonudectBo BemectBa. [loctosinuas 1
ABoraapo
24 TemoBoe paBHOBecue. Temneparypa u e€ U3MepeHue. 1
[IIxana remneparyp Llenbcus
25 Wneanphsiii raz3 B MKT. OcnoBHoe ypaBHenne MKT |1
AOcomioTHass TemmepaTypa Kak Mepa  CpeaHeu
26  |KMHETHMYEeCKOW  DHEPrUM  JIBMKCHUS  MOJIEKYI. |1
VYpaBHenue Mengeneesa-Knaneipona
27 3akon JlanpToHa. I'a30BbIe 3aKOHBI 1
28 JlaGopaTopnast pabora «VccienoBaHue 3aBUCHMOCTH 1 1
MEX]y ITapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO Ta3a
29 W3omporieccyl B HaeaIbHOM Ta3e W WX rpaduyueckoe 1
MIPE/ICTABJICHHE
BryTpeHHss SHEpruss TepMOJUHAMHYECKON CUCTEMBI U
30 crocoObl €€ m3MeHeHus. KonmdecTBO TEIIIOTHI | 1
pabota.  BHyTpeHHsiT  SHeprus  OJHOATOMHOIO
UJIeATHHOTO Ta3a
31 Bunpr Teronepenaun
32  |VYmenpHast Tero€MKOCTh  BemiecTBa. KommuecTBo|l




KoauuecTBO 4acoB

JJIeKTPOHHBbIE IU(PPOBbIE

Ne Tema ypoka K I HAata o0pa3oBaTe/bHbIE
/i Yp Beero [[COHTPOIbHBIE PAKTHYECKHE |y yonyg p
padoThI padoThI pecypchbl
TEIUIOTHI IIPU Teruionepenade. AnuadaTHeIi poiecc
33 IlepBbIil 3aKOH TEPMOJMHAMHUKU U €r0 NPUMEHEHHE K 1
U30IpoIeccam
34 Heob6patumocts mporeccoB B nipupojie. Bropoii 3akon 1
TEPMOJUHAMUKHU
35 [Tpunnun neiictus u KI1JI TermoBoit MammmHbI 1
36 [uxn Kapro u ero KITJI 1
37  |9konornyeckue NpoOIeMbl TEIUIOHEPTETHKH
38 Ob6o06maromuit ypok «Momnekyisipaas ¢puznka. OCHOBBI 1
TEPMOIMHAMUKI
39 KontponbHast pabora mno Tteme «MonekynspHas 1 1
¢u3uka. OCHOBBI TEPMOJMHAMUKI
40 [Tapoobpa3zoBanue u KoHJeHcauus. Mcmapenue u 1
KUTICHHE
a1 AOGConoTHas U OTHOCHUTEJbHAs BJIAXHOCTh BO3/AyXa. 1
Hacspiennsiit nap
Teépnoe teno. Kpucrammmueckue u amopgHble Tena.
42  |Aumzorponusi  cBoWcTB  KpucramwioB.  JKuakue|l
Kpuctayyibl. CoBpeMEHHbIE MaTepHUaIb
43 [InaBneHne W KpHcTaIM3alMs. YAeabHas TeIoTa 1
maBiaeHus. Cyomumanms
44 |YpaBHeHUE TeII0BOro OaiaHca 1
45 OnexTpuzaius Ten. DJIeKTpuueckuid 3apsia. JBa Buma 1
AIIEKTPUYECKHUX 3apsI0B
16 [TpoBOTHHKY, TUDIIEKTPUKHA U TIOTYIPOBOJHUKH. 3aKOH 1

COXPAaHCHUA SJICKTPUUCCKOTO 3apsaa




KoauuecTBO 4acoB

JJIeKTPOHHBbIE IU(PPOBbIE

Ne Tema ypoka K I HAata o0pa3oBaTe/bHbIE
w/n Beero |[KOHTPOJIBLHEIE PAKTHYECKHE |,y opnyg p
padoThI padoThI pecypchbl
47 BsaumopeiicrBue 3apsanoB. 3akoH Kynona. Toueunsiii 1
AIIEKTPUYECKUH 3apsij
Hanpsokéanocts  snektpuueckoro  moist.  [lpunnun
48 CYNMEpIO3UIIMK  JNIEKTpUueckux  mosne.  Jluawmm|l
HaIPsKEHHOCTH
49 Pabora cun snekrpocratuyeckoro moins. lloreniuann. 1
Pa3nocths noTeHuanon
50 [TpOoBOAHHMKU M OUANEKTPUKH B DIEKTPOCTATUYECKOM 1
noJie. Jlusnexkrpruyeckas IpOHUIIAEMOCTh
o1 OnexkrpoémkocTh. Konaencarop 1
52 DOneKTPOEMKOCTh TUIOCKOTO KOHJAEHcaTopa. JHeprus 1
3apsKEHHOT0 KOHJEHCAaTopa
53 JlaGopatopuasi pabora "U3mepeHue 3IeKTpPOEMKOCTH 1 1
KOHJeHcaropa"
[IpuHIMIT NENCTBHS M NPUMEHEHHE KOHJIEHCATOPOB,
5q  |KOMHMPOBATLHOIO  anmapara, CTPYMHOIrO IpHUHTEpA. 1
DeKTpocTaTHYeCKast 3aIuTa. 3azemiieHue
AIIEKTPONPUOOPOB
ONEKTPUYECKUM TOK, YCIIOBUS €r0 CYIIECTBOBaHUS.
55 [Tocrosuupiii  TOk. Cuna Toka. Hampspkenue. |l
Conporusnenue. 3akoH OMa 1715 yyacTKa [enH
[TocnenoBarenbHOe,  MapajjielbHOE,  CMEUIaHHOE
56  |coeauHeHue mpoBoaHUKOB. JlaGoparopHas pabora|l 0.5
«M3yueHne cMemaHHOro COeIMHEHUST PE3UCTOPOBY»
57 PaGota W MOIIHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH 1
Jxoyns-Jlenna
58 3akon OMa 1yIsi TIOJTHOM (3aMKHYTOM) 2JIEKTpHYecKoit|l 0.5




Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHBbIE IU(PPOBbIE
o0pa3oBaTejibHbIE

pecypchl

nenu. Koporkoe 3ambikanue. JlabopatopHas pabora
«3mepenune 3/IC uCTOUHMKA TOKA U €r0 BHYTPEHHETO
COTPOTHBIICHUSDY

59

ONEeKTpOHHAs MPOBOJUMOCTb TBEPABIX METaJUIOB.
3aBUCHUMOCTh COIIPOTUBIICHUS METAJLJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60

OnexTpuueckuii  Tok B Bakyyme.  CBolicTBa
3JIEKTPOHHBIX ITyYKOB

61

[TonynpoBogHMKYM, HMX COOCTBEHHass M IpUMECHAs
HIPOBOAUMOCTb. CaoiicTBa p—n-nepexoaa.
[TosrynpoBOIHUKOBBIE TPUOOPHI

62

DNEeKTPUYECKHd TOK B pacTBOpaX © paciuiaBax
AIIEKTPOJIUTOB.  DIEKTPOIUTHYECKAS  JTUCCOIIMAIIUA.
DIeKTPOIn3

1

63

OnexTpuueckuii TOK B ra3ax. CaMOCTOSATENBHBIN U
HECAMOCTOATENbHBIN pa3pan. Mosnus. [lnazma

64

OnekTpudeckue MpUOOPHl W YCTPOWCTBA W WX
MpakTH4eckoe mnpuMeHeHHe. [IpaBuina  TeXHUKH
0€e30I1aCHOCTH

1

65

Ob6o06maromuit ypok «JIeKTpOAMHAMHUKA

66

KonrponpHas pabora mo TeMe «IJIEKTpOCTaTHKA.
IToCTOSIHHBIN ANMEKTPUYECKUN TOK. TOKM B pa3iavMYHBIX
cpenax» /Bcepoccuiickas mpoBepouHas pabora IpH
MIPOBEJICHNHN Ha OYMaKHOM HOCHUTEJIE

67

PesepBubiit  ypok. KonTponmbHas pabotra mo Teme
"OnexkrpoaguHamMuka"

68

PeszepBHBIil ypok. O6oOmaromuii ypok mo temam 10

1




KoauuecTBO 4acoB

JJIeKTPOHHBbIE IU(PPOBbIE

Ne Tema ypoka K I HAata o0pa3oBaTe/bHbIE
w/n Beero |[KOHTPOJIBLHEIE PAKTHYECKHE |,y opnyg p
padoThI padoThl pecypceenl
KJjlacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KJIACC
No KosnuecTBo 4acos Mara DJIeKTpPOHHbIe HH(POBbIE
B Tema ypoka o0pa3oBaTe/ibHbIE
/o yp Beero Kourpoabubie |[IpakTnyeckme W3yYeHust p
padoThI padoThI pecypchbl
[locTostHHBIE MarHuTBl WU WX  B3aUMOJEHCTBUE.
1 MaruutHoe 1mosie. BekTop MarHUTHOM MHIyKIMH.|1
JIuHMKM MarHUTHON UHAYKIIMHU
2 MaruutHoe T10JI€ TPOBOJHUKA C TOKOM. OmbIT 1
Opcrena. BzanMoaelicTBre MPOBOAHUKOB C TOKOM
3 JlaGopatopHasi pabota «l3yuyeHHe MarHUTHOTO IOJIs 1 1
KaTYILIKH C TOKOM»
JlelicTBME MAarHUTHOTO MOJII Ha MPOBOAHUK C TOKOM.
4 Cuna Amnepa. Jlabopatopnas padora «Mccnenosanue|l 1
JENCTBUS MOCTOSIHHOIO MarHuTa Ha paMKy ¢ TOKOM»
JleiicTBUE MarHMTHOTO IOJISI  HA  JBIKYLIYIOCS
5 3apspkeHHyto vactuily. Cuna Jlopenma. PabGora cubi|l
Jlopenua
OnexkTpoMarHuTHas  uHAyKuusA. IloTok  Bektopa
6 MarautHOW wmHAyKumu. OJC wuHayknmm. 3akoH|1l
AJIEKTPOMAarHuTHOW nHAyKuu dapanes
7 JlaGopatopHass pabora «VccregoBaHue — SBICHHUS 1 1
AIIEKTPOMArHUTHOW MHAYKIIMH
8 WunyktuBHOCTh.  SIBneHme camomuaykumu. OJIC 1

CaMOMHAOYKIHH. BHGPFI/IH MAaramMTHOI'O IIOJIA KaTYHIKH C




Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JJeKTpoHHbIe HH(poBHIE
o0pa3oBaTe/ibHbIE

pecypchl

TOKOM. DJIEKTPOMArHUTHOE T10J1€

TexHuyeckue  ycTpoWcTBA M HMX  IPUMEHECHUE!
IIOCTOSIHHBIE MarHuThbI, JJIEKTPOMAarHuThl,
JJIEKTPOJBUIaTEIIb, YCKOPHTEIIH AJIEMEHTaPHBIX
4acTUL, UHAYKINOHHAS [1€Yb

10

O06o00maronun YPOK «Marsurtoe 1oJIe.
DNEKTPOMArHUTHAS] WHTYKITHS

11

KOHTpOJ’IBHaH pa60Ta no TemMe «MarHuTHoe TIIOJIE.
3JI€KTpOMaFHI/ITHa$I HHIAYKOHA»

12

CBoOo1HBIE MEXaHUYECKUE KoJe0aHusl.
I"apmonnueckue KoJie0aHus. VYpaBHeHue
rapMoHH4eckux kosnebanuil. [Ipespaienue snepruu

1

13

JlaGopatopHasi pabota «lccnenoBaHue 3aBUCHUMOCTH
nepuoa MaybIX KoJieOaHUM Ipy3a Ha HUTU OT AJIMHBI
HUTHU U MacChl rpy3a»

1

14

KoneGarenbHblii KOHTYP. CBoboniHbIE

SJICKTPOMArduTHBIC KoJIcOaHus B nacaJlIbHOM 1

KOJIeOATeIbHOM  KOHTYpE. Amnamoruss  Mexay
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU KOJIEOAHUSIMU

15

®opmyna TomcoHa. 3akOH COXpaHEHMs] SHEPTUU B
UiealbHOM K0J1e0aTeIbHOM KOHTYpe

16

[IpencraBnenne o0  3aryXaloolUX  KoJeOaHUSX.
BoinyxieHHbIE MexaHUUecKkue konebanus. Pe3oHaHc.
BriHyxkaeHHbIE 37IEKTPOMarHUTHbIE KOJIeOaHUs

17

ITepemenHbIii TOK. CHHYCOMIANbHBIM NEPEMEHHBIN
TOK. MOIIIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYIHOE W
JIEHCTBYIOLIEE 3HAYCHUE CUJIBI TOKA U HAIIPSKCHUS




KoauuecTBO 4acoB

JJeKTpoHHbIe HH(poBHIE

Ne Tema ypoka K I HAata o0pa3oBaTe/bHbIE
/i Yp Beero |\CHTPOJIbHbIE PAKTHYECKHE |y yonyg p
padoThI padoThI pecypchbl
18 Tpanchopmarop.  IIpousBomcTBo,  mepemada | 1
notpebiieHue IEKTPUUECKON SHEprun
YcTpoiicTBo U IIPAKTHUYECKOE IIPUMECHEHHE
19  |anexTpuyeckoro 3BOHKA, TeHEpaTopa IepeMeHHOro|l
TOKA, JINHUH 3JIEKTpolepead
DKOJIOTUYECKUE pHUCKHU pu HPOU3BOJICTBE
20  |p;eKTpO’HEpTHUH. Kynerypa uCTonbp30Banus| 1
3JIEKTPO’HEPIUH B IIOBCEAHEBHOMN KU3HU
MexaHuueckre BOJIHBI, YCJIOBMSI paclpOCTPaHEHUS.
21  |Ilepuon. CkOpOCTh paclpOCTpaHEHMs U JUIMHA BOJHBI.|1
[Toniepeunble U MPOJI0JIbHBIE BOIHBI
29 3Byk. CkopocTh 3ByKa. I'pomkocTh 3Byka. BwicoTa 1
ToHa. TemOp 3ByKa
23 ONEeKTPOMarHUTHHIE BOJIHBI, UX CBOMCTBA M CKOPOCTbD. 1
IITkana 37EKTPOMArHUTHBIX BOJIH
24 [TpyHIMIBI pagvocBA3M W TeneBuicHUs. Pa3Butue 1
CpEACTB CBs3U. Pannonokanms
25  |KontposbHas pabora «KosnebaHus 1 BOJIHbB 1 1
[TpstmonuHeiiHOE pacnpocTpaHEeHHE cBeTa B
26  |ogHOpOmHOW cpenme. ToueuHbrii wctouHmMk cBera. Jlyd|l
cBeTa
27 OtpaxeHnue cBera. 3aKkOHBl OTPaKEHHsSI  CBETA. 1
[TocTpoenue n300paxeHi B IUIOCKOM 3epKaje
28 [Tpenomnenue ceera. IloaHOE BHyTpEeHHEE OTpaKEHUE.
IIpenenbHBIN yroi NOJHOTO BHYTPEHHETO OTPAKEHUS
29 JlaGopatopHass pabora «M3MepeHue mokazarens 1 1

MMPEIOMIICHUA CTCKJIa»




KoauuecTBO 4acoB

JJeKTpoHHbIe HH(poBHIE

Ne Tema ypoka K I HAata o0pa3oBaTe/bHbIE
/i Yp Beero OHTPOJILHBIE paKTHYeCKHEe u3yuenus P
padoThI padoThI pecypcbl
30 JIunzsl. [Toctpoenne nzobpaxenuii B auH3e. Popmyna 1
TOHKOM JIMH3bI. Y BEJIMYEHUE JIUH3bI
31 JlabopaTopnas paborta «lccnemoBaHme  CBOKMCTB 1 1
N300paXEHUH B JIMH3AX»
Hucnepcust cBera. CloXHBIM cocTaB 0eloro cBeTa.
32 I{Ber. JlaGopaTopHas pabora «Habmonenue|l 1
JUCIIEPCUU CBETa»
33 Wntepdepenius CBeTa. Judpakuus cBeTa. |y
JudpaxkuuonHas pemeérka
34  |llomepeyHocTh cBeTOBBIX BONH. [lomspuzanus ceera |1
35 Ontuueckue npuOOpPHl U YCTPOMCTBA M YCIOBHSI HX 1
0e30MacHOro NpUMEHEHUs
36 I'paHuIBl TPUMEHUMOCTH KJIACCUYECKOW MEXAHMKH. 1
[TocTynarsl cieMagbHON TEOPUN OTHOCUTEIBHOCTH
37 OTHOCHUTEIBHOCTh  OJHOBPEMEHHOCTH. 3aMeJlJICHUE 1
BPEMEHM U COKPALLEHUE JTMHBI
38 OHeprus U UMIYJIbC PEISITUBUCTCKOM 4acTulbl. CBA3b 1
MAacchbl C SHEPTUEN U UMITYJIbCOM. DHEPIUsl MOKOs
39 Kontponbnas pabota «Ontruka. OCHOBBI CHIEIHATBHOM 1 1
TEOPUU OTHOCUTEITLHOCTU»
40 ®otonbl. Popmyna [lmaHka. DHeprus M HMITYJIbC 1
¢dotoHa
a1 OtkpeiTue U uccnenoBanue Gorodaddexra. OnbITH A. 1
I'. CroneroBa
42 3akoHbl (QoTorddekTa. YpaBHeHHEe ODHHIITENHHA A 1
dotorddekra. «KpacHas rpanuma» potodrddexra
43 Haemenne cBera. Omnwitel I H.  Jlebenena.|l




KoauuecTBO 4acoB

JJeKTpoHHbIe HH(poBHIE

Ne Tema ypoka K I HAata o0pa3oBaTejibHbIE
/i Yp Beero |\CHTPOJIbHbIE PAKTHYECKHE |y yonyg p
padoThI padoThI pecypceebl
XHUMHUYECKOE JIEHCTBHUE CBETA
Texnuueckue yYCTpOMCTBA u [IPAKTUYECKOE
44  npumMeHeHue: (POTOIIEMEHT, (OTOJATUMK, COJHEUHAas|l
OaTapesi, CBeTOIMO]
45 Pemenne 3amay mo Teme «OEeMEHTbl KBAaHTOBOM 1
OIITUKI»
16 Mogens atoma Tomcona. Omnswitel Pesepdopna mo|y
paccesiHuto o-vyactuil. [lnanerapnas Mmozens aToma
47  |llocrynatsl bopa 1
W3nydenne u mornomeHne (OTOHOB MpU Iepexoje
48 aToMa C OJHOT0 YpOBHSI 2Hepruu Ha apyroi. Bumsi|l
CIIEKTPOB
BonHoBble cBolicTBa wactuil. BosHbl ne  bpois.
49  |[KopnyckynspHO-BOJIHOBOW ayanus3M. CrnonTtanHoe u|l
BBIHY)KJICHHOE H3ITy4eHHE
50 OTtkpbiTHE paanoakTuBHOCTU. OnbIThl Pesepdopaa mo 1
OTIPENIEICHUIO COCTaBa PAIMOAKTUBHOTO U3ITyYCHUS
51 CgoiictBa anbda-, 6eTa-, raMMa-u3inydeHus. Biusaue 1
PaMOAaKTUBHOCTHU Ha HBbIE OPraHU3MbI
OTkpeITHE NPOTOHa W HeWTpoHa. M3orombl. Ajbda-
52 |pacmanx. DJEKTPOHHBIM M MO3UTPOHHBIN Oera-pacman.|l
I'amma-n3nydyenue
OHeprusi CBSI3M HYKJIOHOB B siipe. SInepHbIe peaknuu.
53  |Snepubiit  peaktop. I[IpoGmembl,  mepcHeKTHBHI,|1
IKOJIOTUIECKHE ACTIEKTHI SIEPHON YHEPTETHKU
54 OneMmeHTapHble yacTULbl. OTKpBITHE IO3UTPOHA. 1

MeTtoapl HaOMIONEHUS U PETUCTPALUU AJIEMEHTaPHBIX




Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JJeKTpoHHbIe HH(poBHIE
o0pa3oBaTe/ibHbIE

pecypchl

YaCTULL. Kpyrusrii CTOI «DyHIaMEHTAJIbHBIE
B3auMoOJIeicTBHS. EAMHCTBO (U3MYECKOW KapTHHBI
MHUpa

55

Ortanbl  pa3BuTus  acTpoHomuu. llpukiagHoe u

MHPOBO33PCHUYCCKOC 3HAYCHUEC AaCTPOHOMHUMU. Bup 1

3B&3nHOTO HEeba. Co3Be3nus, SIpKUE 3BE3MBI, TIIAHETHI,
uX BUAMMOE ABMKeHue. ColHeYHas CHCTEMA

56

Connne. ConHeuHass aKTUBHOCTh. VICTOYHUWK 3HEPruu
CoHia 1 38631

57

3BE311bI, MX OCHOBHBIC XapaKTEPUCTUKU. 3BE3bI
IJIABHOM MOCJEN0BATEIbHOCTU. BHYTpEeHHEE CTpoeHUE
3BE3. CoBpeMeHHbIE MIPEICTABICHUS 0
MPOUCXOXKACHUHU U 3BoItoUN CoJHIIa U 3BE3]

58

Mnineunsiii Ilyte — nHama [anaktuka. Ilonoxenue u
newxenne ConHua B 'anmaktuke. [Manmakrtvku. YépHbie
JIBIPBI B siApax rajJjakTHK

59

Bcenennas. Pasberanne ranaktuk. Teopust bonbiioro
B3pbIBA. PenmmkTOBOE M3nydyeHue. MeraranakTuka

60

Hepemennsie npobieMbl acTpOHOMUHT

61

Koutponbaast pabota «DIeMEHThl aCTPOHOMHH H
acTpou3uKm»

62

O6o6matomuii ypok. Ponb ¢u3MKM ¥ acTpoHOMUU B
DKOHOMHUYECKOM, TEXHOJOTMYECKOM, COIUaIbHOM MU
ITUYECKOH cdhepax MesaTeTbHOCTH YeTOBEKa

63

Ob6o6maromuit  ypok. Ponp u  Mecto (¢usuku ),

ACTPOHOMHH B COBPEMEHHOM HAay4YHON KapTUHE MUpa

64

O6obmatomuii ypokx. Ponbs ¢Qusmyeckoit Teopunm B




KoauuecTBO 4acoB

JJeKTpoHHbIe HH(poBHIE

Ne Tema ypoka K I HAata o0pa3oBaTe/bHbIE
/i Yp Beero |\CHTPOJIbHbIE PAKTHYECKHE |y yonyg p
padoThI padoThI pecypchbl
dbopMUPOBaHUM  TPEACTABICHUH O  (PU3UIECKOU
KapTHUHE MHUpa
O6oOmaromuii  ypok. MecTto (GU3HYECKOW KapTHHBI
65 MHpa B OOIIEM psay COBPEMEHHBIX €CTEeCTBEHHO-|1
HAYYHBIX TPEICTABICHUN O IPUPOEC
66 Pe3epBHblii YPOK. MarnutHoe noze. |,
DJEeKTPOMAarHUTHAS HHIYKIIUS
67 PesepBHbIii ypok. Ontuka. OCHOBBI cneuHaHLHoﬁl
TEOPUU OTHOCUTEILHOCTHU
68 Pesepubiii  ypok. KsanToBass ¢usuka. OneMEHTHI 1
ACTPOHOMHUHU U aCTPOPUUKH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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