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Pabouas nporpamma no ¢uzuke 06a30BOro ypoBHS Ha YPOBHE CpeIHEro oOIiero oopa3oBaHMs
pa3paboTaHa Ha OCHOBE TIOJOXKEHWH W TpeOOBaHMN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTensHOM Tporpammel, npeacraBieHHbx B @I'OC COO, a takke ¢ ydérom deaepanbHON
pabodeil mporpaMMbl BOCIUTAHUS M KOHLENIMHM IpernojaBaHusi yuyeOHoro mnpeamera «dusmka» B
oOpa3oBaTenbHbIX  opranum3zauusx  Poccuiickoii ~ ®epepanuu,  peaqu3ylOUIMX  OCHOBHBIE
o0pa3oBaTeNbHbIE TPOTrPAMMBI.

IHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o gusmke onpeaesseT 00s3aTeNbHOE IPEIMETHOE CoiepKaHle Ha 6a30BOM ypOBHE,
yCTaHaBJIMBAET PEKOMEHIyEMYIO TIOCIEI0BATEIbHOCTh U3YUYEHUS TEM U pa3zesioB y4eOHOro mpeamera
C y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JIOTHKM Y4EOHOTO Ipolecca, BO3PACTHBIX
ocobenHocTelt oOydaromnuxcs. [IporpamMmma no ¢usuke Ha€T mMpencTaBieHUE O IENSIX, COACpPKaHUH,
oOuiei crpareruu o0yueHus, BOCIUTAHUS U Pa3BUTHS 00yUaIOUIMXCs CPEICTBAMU yueOHOTo MpeiMeTa
«®Du3ukay Ha YriIyOJIEHHOM YPOBHE.

B nporpamme no ¢usmke onpeaenstoTcs miaHUpyeMble pe3yibTaThl OCBOCHHS Kypca (GU3UKU Ha

YpOBHE CpeAHero oOliero oOpa3oBaHuUs: JIUYHOCTHBIE, METapeAMETHbIE, TpeIMeTHbIe (Ha 6a30BOM
ypoBHe). HaydHO-METONOJIOrMYecKOd OCHOBOW [Uii pa3pabOTKuM TpeOOBaHMM K JIMYHOCTHBIM,
MeTarnpeIMeTHBIM U IPEIMETHBIM pe3ybTaTaM 00y4aroIuXcsi, OCBOMBIIUX MPOrpaMMy 1o (pu3mke Ha
YpPOBHE cpeAHero oluiero oOpazoBaHus Ha 0a30BOM YpOBHE, SIBJISETCS CHCTEMHO-ACSTEIbHOCTHBIN
MOJIXOI.
[IporpamMma no ¢usuke BKIIOYAET: IJIAHUPYEMbIE pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM
yYpOBHE, B TOM UYHCJIE MPEIMETHbIE PE3YJIbTAThI 10 TOAaM O00yUYeHUs; Co/lep KaHue yueOHOro npeamera
«®Du3nkay 1no rogamMm o0y4eHHs; TEMAaTUYECKOE TIAaHUPOBAaHUE 110 Tojam o0ydeHus. Pu3nKa Kak HayKa
0 HauOoJiee 00IIMX 3aKOHAX MPUPOBI, BBHICTYIAs B KayecTBe Y4EOHOro IMpeaMeTa B IIKOJE, BHOCUT
CYUIECTBEHHBIN BKJaJ B CHUCTeMYy 3HaHUH 00 okpyxaromeMm wmupe. LkonbHbI Kypc ¢uzuku —
CHCTEMOOOpa3yomuil Ul €CTeCTBEHHO-HAyUHBIX YUYEOHBIX IPEIMETOB, MOCKOJBbKY (HU3UUECKHe
3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB M SIBJICHUH, M3y4aeMBbIX XHUMHEH, Ouornoruei, uznyeckont
reorpadueidi m acrpoHommuei. Mcmonp3oBaHWE W aAKTUBHOE MPUMEHEHHE (U3MUYECKUX 3HAHHMA
OTIPEACIMIIO XapakTep M OypHOE pa3BUTHE pPa3HOOOPA3HBIX TEXHOJIOTHA B cdepe SHEPreTHKH,
TpaHCIIOPTa, OCBOCHUSI KOCMOCA, TIOJTYYEHHSI HOBBIX MaTepHAJIOB C 33/IaHHBIMU cBolicTBamu. M3yueHue
(GU3MKM BHOCUT OCHOBHOW BKJIaJA B (opMHpOBaHHE €CTECTBEHHO-HAYYHOH KapTUHBI MHpa
oOyuatomerocsi, B GopMUpPOBaHHWE YMEHUH MPUMEHSATh HAYYHBIH METO]l IO3HAHMSI NP BBHINOJIHEHUU
MU y4eOHBIX UCCIIEIOBAHUM.

OCHOBHBIE HHEJIU U3YYEHUSA PU3UKU

OCHOBHBIMU IETSIMH U3Y4EHUS (PU3UKU B 001IIEM 00pa30BAHUU SIBIISIOTCS:
(dbopmMHpOBaHNE HHTEPECA M CTPEMIICHHUS 00YJAIOIIUXCSl K HAYYHOMY U3yUCHHIO
MPUPOIBI, PA3BUTHE WX WHTEIUICKTYAIbHBIX U TBOPUYECKUX CITOCOOHOCTEH;
pa3BHUTHE MTPECTABICHUI O HAYYHOM METO/Ie TO3HAHUS U (POpMUpPOBaHHUE

HCCICA0BATCIILCKOI'O OTHOMICHUSA K OKPY>KAIOIIHUM SABJICHUSAM

Q)OpMHpOBaHI/Ie HAay4YHOT'O MUPOBO33pPCHHUA KAK PE3YyJIbTaTa U3YUCHUS OCHOB

CTPOCHUA MATCPUHN U (pYH,Z[aMeHTaHLHHX 3aKOHOB (bl/ISI/IKI/I;

(hopMupoBaHHE YMEHHI OOBSCHATH SBICHUS C UCIIOJIb30BaHUEM (DU3HUECKHUX

3HAaHUU U HAaYYHBIX TOKa3aTCIIbCTB,

(hopMHUpOBaHKE TIPEACTABICHUH O PO (PU3UKH JUTSI PA3BUTHS JPYTUX
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CCTCCTBCHHBIX HAYK, TCXHHUKHU U TCXHOJIOT .

Joctrxenne 3TUX Lieaeil o0ecneunBaeTcs pelieHUEM CIIEAYIOINX 33a1a4 B MPOIECCEe U3yUeHUs
Kypca (pU3UKH Ha YPOBHE CpeIHEro oOLIero o0pa3oBaHus:

MpUOOpeTeHne CUCTEMBbI 3HAHUM 00 OO0mKX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOpHsX,
BKJIIOYAsi MEXaHMUKY, MOJEKYJSIPHYIO (U3UKY, JIEKTPOJUHAMUKY, KBAaHTOBYIO (DM3UKY M 3JEMEHTHI
acTpou3uKwy;

(bopMHUpOBaHHE YMEHHI NPUMEHATh TEOPETUUYECKHUE 3HAHUA JJIs 00BACHEHHUs (QU3NUYECKUX SBICHUNA B
MPUPOJIE U AJIS IPUHATHS NPAKTUYECKUX PEIIEHUI B MOBCEIHEBHOM KU3HM,

OCBOCHME CIIOCOOOB pEIICHUsl Pa3IMYHBIX 33aad C SBHO 33aJaHHON (hU3MYecKOW MOoAesblo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/1aHNe (PU3HMUECKON MOJIENHN, aJIEKBATHON YCIIOBHUAIM 3a/1a4H;
MOHUMaHKE (PU3NYECKUX OCHOB M TPUHIIMIIOB ACHCTBUS TEXHUIECKUX YCTPONCTB M TEXHOIOTHYECKUX
MIPOLIECCOB, UX BIHUSHUS HA OKPYKAIOILYIO CPELY;

OBJIA/ICHUE METOJAMU CaMOCTOATEIBHOIO MNIAHUPOBAHUS U NTPOBEACHUS (PU3UUECKUX IKCIIEPUMEHTOB,
aHaJIu3a ¥ MHTepIpeTaluy HHPOPMaLUH, ONPeAEIeHNs JOCTOBEPHOCTH OIYYEHHOTO Pe3ybTara;
CO3/1aHU€e YCIOBHUM JJIsl pa3BUTUSL YMEHHUM TPOEKTHO-MCCIIe10BATEIbCKON, TBOPUECKON AEATEIbHOCTH.

B ocHoBY Kypca (¢pu3uku Ha ypoBHE cpelHero o01iero o0pa3oBaHus MOJOKEH Pl UICH, KOTOpbIE
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoea wenocmnocmu. B COOTBETCTBUM C HEH KypC SIBJISETCS JIOTMUECKHU 3aBEpIIEHHBIM, OH
COJCPKUT MaTepuan M3 BCEX pa3lenoB (PHU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHYECKOH, Tak M
COBPEMEHHOM (PU3HUKH.

Hoen cenepanuszayuu. B cooTBeTCTBUM C HeW Marepuas Kypca (U3MKH OOBEAMHEH BOKPYT
¢usnueckux teopuil. BenymmmM B Kypce siBisieTcss (pOPMHPOBAHUE MPEACTABIEHUI O CTPYKTYpPHBIX
YPOBHSIX MaTe€pHH, BEILIECTBE U TOJIE.

Hoea cymanumapusayuu. E€ peanusanys NpearonaraeT HUCIOJIb30BaHUE T'yMaHUTAPHOTO
noTeHIana GU3NIeCcKoil HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBA, a TAKXKE
C MHUPOBO33PEHUYECKUMH, HPAaBCTBEHHBIMH U KOJIOTHYECKUMH MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu.Kypc ¢usuku yriyOn€HHOro ypOBHS MpPEAINOaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHUUYECKHMX M TEXHOJOTHYECKHX NMPUIIOKEHUN H3YyUEHHBIX TEOpHi
u 3akoHOB. IIpu sTOM paccMaTpuBalOTCS Ha ypOBHE OOIIMX TMPEACTABIECHUN U COBpEMEHHBIE
TEXHUYECKHE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea IKkonozuszayuu peanusyercsi MOCPEICTBOM  BBEJIEHHMsI DJIEMEHTOB COJEpIKaHus,
MOCBSIIEHHBIX HKOJOTUUECKUM Ipo0IeMaM COBPEMEHHOCTH, KOTOPhIE CBA3aHbI C Pa3BUTHEM TEXHUKU
U TEXHOJIOTHUH, a TaKkke 00CYKIACHHUs TPOOJIeM PallMOHATIBHOTO IPUPOIOIOIB30BaHUS M 3KOJIOTMYECKON
0€30MaCHOCTH.

MECTO YYEBHOI'O TIPEAMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBerctBHm ¢ TpedoBanusamu GI'OC COO 6a30BbIi ypOBEHb H3YUEHHUS YICOHOTO MpeaMeTa
«Du3ukay Ha YypOBHE CpeaHero oOmiero oOpa3oBaHHsl BBIOMpAcTCs OOyYarONIUMHUCS, HE
IUTAHUPYIOIIMMHU TPOJOHKeHHE 00pa30oBaHUs MO CHELHATBHOCTAM (DU3MKO-TEXHHUUYECKOTo Mpoduiis.
OO11iee 4nCIIO 4YacoB, PEKOMEHIOBAaHHBIX I u3y4yeHus (usuku (6a30Bbiit ypoBeHb) — 1364acos: B 10
kiacce — 68 1acoB (2 yaca B Heneno), B 11 kimacce — 68 yacos (2 yaca B Hezento). B mporpamme 1o
¢u3nMKe ykazaH MepevyeHb JTabOpaTOPHBIX W MPAKTHYECKUX paboT ¢ y4ETOM HHAWBHIYaTbHBIX
ocobeHHOCTe OoOywarommxcsi. B mporpamme Ui KakIoro Kiacca IpeiaraeTcsi pe3epB BPEMEHH,
OTBOJIUMBIN HA BAPUATUBHYIO YaCTh IPOTPAMMBI.



NJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

Nsyuenue yuebOHOro mnpeamera «®Pusnuka» Ha YpPOBHE CpEAHETO O0OIIero 00pa3oBaHUS TOJHKHO
oOecrieunBarh JOCTHUKCHUEC CICOYIOIHUX JIMYHOCTHBIX, MCTAIPECAMETHBIX u OpECIAMETHBIX
00pa3oBaTeNbHBIX PE3YIIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pe3yNnbTaThl OCBOCHUSA YydeOHOro mpenmera «®Du3nka» [AODKHBI OTpaXkaTb
TOTOBHOCTb M CHOCOOHOCTh OOYYaIOUIMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OPUEHTAlWM, MO3UTHBHBIX BHYTPEHHUX YyOEKICHHH,
COOTBETCTBYIOIIUX TPAJAULIUOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBa, PACHIMPEHHUE >KU3HEHHOTO
OTBITa W ONBITA ACATEIBHOCTH B TPOIECCE PEaM3aliyd OCHOBHBIX HAINpPAaBJICHUI BOCIUTATEIHHOMN
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) epasricoanckozo eocnumanus:

c(hOpPMUPOBAHHOCTh TPAXKIAAHCKONW MO3HUIIMU OO0YYAIOUIEroCcsl KaK aKTMBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOT0 00IIecTBa;

OPUHIATHE TPAJAUIHUOHHBIX  OOIICUETOBEYECKUX JIEMOKPATHUECKUX U T'YMaHUCTHYECKHX
IIEHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HHTEpecax TPaKIAHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CAMOYIIPABJICHUN B 00pa30BaTEeILHON OpraHU3alHu;

YMEHHE B3aMMOJICHCTBOBATH C CONMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (YHKITUSIMHU U
Ha3HaYCHHEM;

TOTOBHOCTh K TYMaHUTapHON M BOJOHTEPCKOM NESTEIBHOCTH;

2) nampuomuueckozo 60CRUMAHUA:

c(OPMHUPOBAHHOCTh POCCHUMCKON TPakJaHCKOM WIAEHTHYHOCTH, IaTPUOTU3MA; LIEHHOCTHOE
OTHOIIICHHE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTIKEHHUSIM POCCUHCKUX YUEHBIX B 00JaCTH (PU3UKHU U
TEXHHKE;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TIOBEJICHNS;

CIIOCOOHOCTh OLIEHHMBATh CUTYallMI0O U MPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTUPYSACh Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM UHCJIE B IEATEIBHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMUMUBOTO OYIyIIETro;
4) acmemuueckozo eocnumanua:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas ASCTETUKY HAyYHOrO TBOPYECTBA, IPHCYILEro
¢u3nveckoil Hayke;

5) TpyA0BOro BOCIMTAHMSA:

MHTEpEC K Pa3M4HbIM cepam MpodecCHOHANTBHON NeATEIFHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(hU3UKON U TEXHUKOM, YMEHHUE COBEPIIaTh OCO3ZHAHHBINA BHIOOP Oy IyIIel mpodeccuu U peain30BbIBaTh
COOCTBEHHBIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 0OOpa3oBaHUI0 U camMoo0pa3oBaHHIO B oOmactu (GU3MKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3KOJIOTMYECKOr0 BOCITUTAHUS:

Cc(OPMHPOBAHHOCTb ~ JKOJIOTUYECKOM  KYJNbTYphl, OCO3HaHHE TJO00AJBbHOIO  Xapakrepa
HKOJIOTUYECKUX MPOOIIeM;



IUIAHUPOBAHUE U OCYIIECTBJIECHUE JEUCTBUUA B OKPYKAIOLIEH CpPEle HAa OCHOBE 3HAHU LIEJIEHU
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

Pacimmpenue omnbiTa AESITENBHOCTH 3KOJIOTMYECKOW HAINpPaBICHHOCTH HA OCHOBE HMMEIOIIMXCS
3HaHUU 10 (PU3HKE;

7) yennocmu HaAy4HO20 NO3HAHUA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
(bu3nueckoi HayKu;

OCO3HAHME IIEHHOCTH HAy4YHOW JesTeNbHOCTH, TOTOBHOCTH B TIpolecce H3yueHus (Gu3mku
OCYILECTBIISATh MPOEKTHYIO U UCCIEN0BATENbCKYIO AESITENIbHOCTh HHMBHUIYaIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

IMo3HaBaTeIbHbIE YHHBEPCATbHBIE YUeOHbIE TelCTBHUSI

Ba3oBble Joruyeckue neicTBuUs:

CaMOCTOSITENIbHO  (POPMYJIMPOBATh M aKTYaJIM3HpPOBAaTh MPOOJIEMYy, paccMaTpuBarh €
BCECTOPOHHE;
OTIPENIENIATH 1SN ISATSILHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH U MIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3MUYECKUX SIBICHUSAX;

pa3pabaThiBaTh IUIAH pPEHICHHS MPOOJIEeMBbI ¢ Y4ETOM aHajan3a UMEIOIIUXCS MaTepuaabHBIX U
HEMaTepHUATLHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIIHHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM, OIIECHUBATH
PUCKH TIOCTICICTBHIA JCSATCIIHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH pabOTy B YCJIOBHSX pPEATBHOT0, BHPTYaJbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBINUICHUE MPH PEIICHUH KU3HCHHBIX MPOOJIEM.

ba3oBbie ucciieqoBaTe/IbCKHe 1eHCTBHUSA:

BJIa/IETh HAYYHOW TEPMHUHOIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METOIaMU (PU3MUYECKON HAYKU;

BIIQJICTh HABBIKAMU Y4EOHO-HCCIIE0BATEIHCKON U TIPOSKTHOM JEATEIILHOCTH B 00JacTH (PHU3HUKH,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEITLHOMY IOMCKY METOJIOB PeIIeHUs 3a/1a4 (pru3udecKkoro
COJIepKaHusl, IPUMEHEHUIO PA3IMYHBIX METOIOB MTO3HAHUS;

BJIQJICTh BUJAMH JISATSIBHOCTH 110 IOJYYCHHIO HOBOTO 3HAHWS, €ro HWHTEPIpETaluy,
peoOpa3oBaHUI0 U TPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYaIUsIX, B TOM YHCJE MPH CO3JaHHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISATh IPUYUHHO-CIICJICTBEHHBIC CBS3M U aKTyaJIM3UPOBATh 3aJ]lavy, BBIIIBUTATh TUIIOTE3Y €&
pelIeHns, HAXOIUTh apryMEHTHI JUIs JIOKa3aTelbCTBA CBOMX YTBEP)KICHHUH, 3a7aBaTh MapaMeTphl U
KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH TOJYYEHHBIC B XOJ/I€ PEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHYECKH OLIEHUBATH UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh HM3MEHEHUE B HOBBIX YCJIOBHSX; CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIC 33]Ia4H B 00pa30BaTEIIFHOM JICATSILHOCTH, B TOM YHCJIC IPU U3yYCHUU (PU3HKH,

JIaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCHUTh 3HAHUs MO (U3MKE B MPAKTUYECKYIO 00JACTh JKU3HEACATEIBHOCTH; YMETh
WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JacTeH;

BBIIBUTATh HOBBIE UJIEU, IIpe/IaraTh OPUTHHATBHBIE TIOJXObl U PEIICHHS,

CTaBUTH MPOOJIEMBI U 3319, JOMYCKAIONINE aTbTePHATUBHBIC PEIICHUS.

Pa6ora ¢ undpopmanmeii:



BJIJICTh HaBBIKAMH MOJIy4YeHUs] HHPOPMAUN (PU3UUECKOTO COAEPIKaHUS U3 UCTOUHUKOB Pa3HbIX
TUIIOB, CAaMOCTOATENIBHO OCYLIECTBIIATh IIOUCK, AaHAJIN3, CHUCTEMATH3aLUI0 U HWHTEPIPETALMIO
nHGOPMAIIUY Pa3TNYHBIX BHJIOB U ()OPM TIPE/ICTABICHUS;

OLIEHMBAThH JJOCTOBEPHOCTh MH(OPMALIHH;

HCIIOJIb30BaTh CpeiCcTBa MH(OPMALMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHMKATHUBHBIX W OPraHM3AaLMOHHBIX 3aJad C COOJIIOJeHHEM TpeOOBaHUMN
PrOHOMHUKH, TEXHUKU O€30IaCHOCTH, TUTHEHBI, PecypcocOepeXeHus, MPaBOBbIX U ATUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€3011aCHOCTH;

co3/1aBaTh TEKCTHl (PM3MUECKOTO COJACpXaHMS B pa3iIMyHBbIX (hopMaTax ¢ y4y€TOM Ha3HAYEeHUs
nH(OPMAIINY U IIeJIEBOM ayIUTOPHH, BEIOUPAst ONTUMAIBbHYIO (POPMY MTPEICTABICHHS U BU3YyaIH3alllu.

KommyHukaTHBHBIE yHUBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYILIECTBIIATh OOLIEHHE HA YpOKaxX (PU3UKU M BO BHEYPOUHOH J€ATEIbHOCTH;

pacro3HaBaTh PEAIOCHIIKY KOHMIMKTHBIX CUTyalluid U CMAT4aTh KOH(IMKTBHI;

pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOKO TOUKY 3PEHHUS C MCIOJIb30BAHUEM SI3BIKOBBIX CPENCTB;
MIOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHAHOW U MHIUBUIYalIbHON pabOThI;

BBIOMpPATh TEMaTHKy M METOAbl COBMECTHBIX JEHCTBMHA C ydu€TOM OOIIMX HHTEPECOB, U
BO3MOXKHOCTEHN KaXK/10T0 4jIeHa KOJUIEKTHBA;

IIPUHUMATH LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATh JEHCTBHUS 110
€€ NOCTWKECHMIO: COCTAaBIATH IUIAH JIEMCTBHMM, paclpenessaTh POad ¢ y4€TOM MHEHUN yYaCTHHKOB,
00CyKJaTh pe3yIbTaTbl COBMECTHOM paboThI;

OILICHMBATh KAayeCTBO CBOETO BKJIa/Ja M KaXKJIOTO y4acTHHKA KOMaHIbl B OOHIMI pe3ysbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeJyiaraTb HOBBIE IIPOEKTHI, OLEHUBaThb MAEH C MO3ULUM HOBHU3HBI, OPUTMHAJIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh MO3UTHUBHOE CTPATErMUECKOE IOBEJIECHUE B PA3JIMYHBIX CUTYalUSX, IPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH NHUITUATHBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

CamoopraHuzarusi:

CaMOCTOSITEJIbHO OCYIIECTBJISITh TTO3HABATENbHYIO JICSITEIIBHOCTh B 00JacTd (PU3MKK U
ACTPOHOMUHU, BBISBIISATH MPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a1aUH;

CaMOCTOSITENILHO COCTaBJISATh IUIAaH pEIICHUS pPacu€THBIX M KAa4eCTBEHHBIX 3a/ay, IUIaH
BBITIOTHEHUS IPAKTHUECKON pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MPEANIOYTEHHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaIIMsIM;

pacupsTh paMK{ y4eOHOTO IIPEIMETa Ha OCHOBE JIMUHBIX MPEIOYTCHUH;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €r0, OpaTh Ha Ce0s1 OTBETCTBEHHOCTD 32 PEIICHHCE;

OIICHUBATH MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (YOPMHPOBAHHUIO W MPOSIBICHUIO 3PYAMIMH B 00JIACTH (PU3HUKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJJIEKT:
JaBaTb OILIEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTHBBI B J€ATE€IbHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEJISM;



BJIaJIeTh HaBBIKAMHU I103HABATEJIbHOM pE(IEKCUM KaK OCO3HAHMS COBEPILIAEMbIX JICHCTBHNA H
MBICIMTEIBHBIX TPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUH;

UCTIOJIb30BaTh MPUEMBI pe(IIEKCHUH ISl OIICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO NPUHUMATD PEUICHHUS 110 UX CHIDKEHHIO;

MPUHUMATh MOTUBBI M QpTYMEHTHI IPYTHUX MPH aHAIN3€ PE3YIbTaTOB JCSTEIHbHOCTH;

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IPU aHAIHU3E Pe3yIbTaToOB AEITEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nporecce 1ocTHKEHNS TMYHOCTHBIX PE3YIBTATOB OCBOSHHSI IPOTPaMMBI 110 (PU3UKE AJIS1 yPOBHS
cpenHero  obmiero  oOpa3oBaHMS Yy  OOYYalOMIMXCS ~ COBEPIICHCTBYETCS  OMOIMOHAIBHBIN
c(hOpPMHUPOBAHHOCTH:

MHTEJUICKT, TPEIIONaraloliii CaMOCO3HaHUs, BKJIFOYAIOUIETO CIIOCOOHOCTH IOHMMATh CBOE
HMOIIMOHAIBHOE COCTOSHUE, BHICTh HAIPABIICHHS PA3BUTHS COOCTBEHHOW SMOIMOHAIHHON CQepsl,
OBITH YBEPEHHBIM B ceO¢;

CaMOpETyJIMPOBaHMs, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE TMOBEACHHME, CIOCOOHOCTh aJalNTHPOBATHCS K SMOIMOHAJIBHBIM H3MEHEHUSM U IPOSBIATH
I'MOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIOYAIOUIEH CTPEMIICHUE K JIOCTHKECHHUIO LIEJIN U YCIIEeXY, ONITUMH3M,
WHUIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOMS U3 CBOMX BO3MOXKHOCTEH;

HMITATUH, BKIIOYAIOIIEH CIIOCOOHOCTh ITOHMMATh SMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YIUTHIBATH
€T0 MPH OCYIIECTBICHUH OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHIO U CONIEPEKHBAHUIO;

COIMANILHBIX HABBIKOB, BKITIOYAIONIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOUICHUS C JPYTHMHU
JTIOABMH, 3a00TUTHCS, IPOSBISATH UHTEPEC U pa3peliaTh KOHPIUKTHI.

NPEIMETHBIE PE3YJIBTATHBI

K xoniry o0yuenus B 10 kjacce mpeqMeTHbIE pE3yIbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPAKATh
c(OPMHPOBAHHOCTH Y 00YYAIOIINUXCS YMEHUH:

JIEMOHCTPHPOBATH Ha IPUMEPAX POJIb U MECTO (PM3UKU B JOPMHUPOBAHUH COBPEMEHHOI HAyYHOU
KapTHHBI MUpa, B Pa3BUTHH COBPEMEHHON TEXHUKU M TEXHOJIOTHH, B NMPAKTUYECKON NEATEIBHOCTH
JIIOJIEH;

YYHUTHIBATh TPAHUIBI NMPUMEHEHUS WM3YYCHHBIX (PU3NYECKHX MOJENIel: MaTepuaibHas TOYKa,
HWHEepIMaabHasl CUCTeMa OTCUETa, aOCOIIOTHO TBEPOE TENO, HICATBLHBIN Ta3, MOJICIN CTPOCHHS Ta30B,
KUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN ANEKTPUUYESCKUI 3apsii IPH pelieHuu GU3NIECKUX 3a/1a4;

pacmo3HaBaTh (pu3ndeckue ABIeHuUs (TPOIECcChl) U OOBICHATH UX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIAPHO-KUHETUYECKOM TEOPUU CTPOCHUS BELIECTBA W JJIEKTPOAUHAMHMKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JIBYKEHUE, CBOOOJHOE TaJICHUE TeJl, JBUKCHHUE 10 OKPYKHOCTH,
WHepIus, B3auMoaericTBe e, auddysus, OpOyHOBCKOE TBMKEHUE, CTPOCHHE KHUIKOCTEH M TBEPABIX
TeJ, U3MEHEHHE 00BhEMa TeN MpU HarpeBaHUW (OXJIAXKICHWH), TEIJIOBOE PABHOBECHE, HCIIAPEHUE,
KOHJICHCALIUSI, IIJIABJICHUE, KPUCTAJUIU3ALMS, KUTIEHUE, BIAXKHOCThH BO3/TyXa, MOBBILICHHUE TABJIICHUS ra3a
IIPY €ro HarpeBaHUHU B 3aKPBITOM COCY/E, CBA3b MEXK/ly ITapaMeTpaMH COCTOSIHUSA ra3a B U30IPOIECcCax,
AJIEKTpU3aLIMS TN, B3AMMOICHCTBHUE 3apSJIOB;

OTHCHIBATh MEXAHUYECKOE JBUIKEHHE, WUCIONB3ys (DU3MUECKHe BETUYHMHBI: KOOPAMHATA, MYTh,
IepEeMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tejla, CHJIa, UMILYJbC Tela, KUHETHYECKas JHEprus,
IIOTCHIIMAJIbHAA BHGpI‘I/ISI, MEXaHNYCCKas pa60Ta, MCXaHHNYCCKasa MOIIIHOCTD, HpI/I OIIMCaHuH HpaBI/IHBHO



TPAaKTOBaTh (PU3MUECKUI CMBICI HUCHOJIb3YyEMbIX BEIMYUH, UX OOO3HAYEHMS U €JUHUILBI, HAXOAUTh
(hopMyJIBI, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTHMMHU BEIIMYMHAMU;

OIMCHIBATh W3yYEHHBIE TETIJIOBbIE CBOMCTBA TEJ M TEIUIOBBIE SBJICHUS, HCIIONB3YS (U3NUYECKHE
BEJIMYMHBIL: JaBJICHHUE Ta3a, TEMIepaTypa, CpPeIHsAs KUHETHYECKasl YIHEPrusl XaOTUYECKOTO ABMXKEHUS
MOJIEKYJI, CpEIHEKBaJpaTHUHas CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSS HHEPrs,
pabota rasa, k03(p(UIUEHT MOJE3HOr0 JNEHCTBUS TEMJIOBOTO JBUTATElIs; IMPU ONHCAHUU NPABHIBLHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HUCHOJIb3YyEMbIX BEIMYUH, UX OOO3HAYEHMsS U €JUHHUILbI, HAXOAUTh
(opMyJIbl, CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTHMHU BEJIMYUHAM;

ONMCHIBATh H3YUYEHHBIE DJIEKTPUUECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUSA
(mporuieccsl), HCMONB3YS (PU3MYECKHE BEIWYHMHBI: AIIEKTPUUYECKHH 3apsjl, SJIEKTPHUUYECKOE TIOJIE,
HanpspKEHHOCTh TOJIS, MOTEHIUAN, Pa3HOCTh MOTEHIMAJIOB; MPU ONHMCAHUU IPaBWIBHO TPAKTOBATH
(Gu3n4YecKuii CMBICT HCIIONB3YEMBIX BEIUYMH, MX O0003HAUCHUs M EIWHHIIBI; yKa3blBaTh (HOPMYJIH,
CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUUUHY C JPYTUMU BETUYUHAMU;

aHATM3UPOBATh GU3NUECKUE TPOLIECCHI U SIBJIICHUS, UCIIONb3Ys (PU3MUECKUE 3aKOHBI U IPUHIIHIIBL:
3aKOH BceMupHoro tarotenus, I, I1 u 11 3akonsr HetoTOHA, 3aKOH COXpaHEHUs] MEXaHUYECKOU SHEPTHUH,
3aKOH COXpPaHEHMsI MMITyJIbCa, MPUHIMIT CYNEePHO3ULUN CHUJI, IPUHIUII PAaBHONPABUS MHEPLHATbHBIX
CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUUECKYIO TEOPUIO CTPOCHHUS BEILECTBA, I'a30BbIE€ 3aKOHBI, CBSI3b
CpeaHel KUHEeTHYECKOM SHEPTHH TEIUIOBOTO IBMYKEHUS MOJIEKYJI C aDCOIIOTHON TeMIIepaTypoii, epBbIit
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUsS JJIEKTPUYECKOro 3apsiaa, 3akoH KyiioHa, mpu sToM
pa3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €M0 MAaTEMaTHYECKOE BBIPAKEHHUE U YCIIOBHS (TPaHHUIIBL,
o0JacT) NPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPUHIUIBI JEUCTBUS MAlllMH, NMPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3nuyarh ycjIoBHs UX O€30IIaCHOIO MCIIOJIb30BaHMsI B IOBCEJHEBHOM JKU3HU;

BBIMOJIHATh 3KCIEPUMEHTHl [0 HCCIEJOBAHUIO (U3NYECKUX SBIEHUH M TPOLECCOB C
HCIOJIb30BAHUEM MPSIMBIX, 1 KOCBEHHBIX U3MEPEHUH, pu 3ToM (HOopMyIUpoBaTh mpodiaemy/3agauy u
TUIIOTE3Y Y4YeOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTro 000pya0BaHMs,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYILECTBIIATh TPSMBbIE M KOCBEHHBbIE M3MEpPEHHs (DPU3MYECKHX BEJIWYMH, TPH 3TOM BHIOMPATH
ONTHMAaJbHBIA CIOCO0 H3MEpPEHUsT U MCMOJIb30BaTh H3BECTHHIE METOJbl OLIEHKH IOrPElIHOCTEN
U3MEPECHMUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (U3NYECKHMHU BEIMYMHAMM C HCIOJIb30BAHUEM MPSAMBIX
U3MEPEeHUH, MpH OSTOM KOHCTPYUPOBaThb YCTAHOBKY, (UKCHPOBaTh pe3yJbTaThl IOJy4E€HHOU
3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BUAE TaOIMIl U TpaHKOB, JeNaTh BBIBOJBI MO pe3yJbTaTaM
HCCIIEI0BaHUS;

coOmoaTh NpaBuiIa 0€30MacHOro TpyJa MpU MPOBEJICHUU HCCIEIOBAaHUI B paMKax y4eOHOro
HKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOH W TMPOEKTHOW JEATENIbHOCTH C  HCIOJIb30BaHHEM
MU3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaHUS;

pelarh pacuéTHbIe 3a/la4l C SIBHO 3a/laHHOM (U3MYECKOW MOJAENbI0, UCHOJB3Ys (hU3HuecKue
3aKOHBI U NPUHLIMIIBI, HA OCHOBE aHAJIM3a yCJIOBUSA 3a/1a4l BBIOUPATh (PU3HUECKYIO MOJIEIb, BBIACIATh
¢bu3nyeckue BeIMYUHBI U (POPMYJIbI, HEOOXOIUMBIE JUIs €€ pelleH s, IPOBOJUTH PAcYEThl U OLIEHUBATh
peabHOCTh MOJIyYEHHOI0 3HAaYeHUs! (PU3UUECKOM BEIMUUHBI;

pelars KadyeCTBEHHBIE 3aJauM: BBICTPAUBATh JIOTUYECKHM HENPOTUBOPEUYMBYIO LEMOUYKY
paccyXJIeHHI ¢ OOPOi Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMUS;

WCIOJIb30BATh MPU PEIICHUH YUEOHBIX 33/1a4 COBPEMEHHbIE HH()OPMAITMOHHBIC TEXHOJIOTHH IS
MOWUCKA, CTPYKTYPUPOBAHUS, WHTEPHPETAIMM W TPEACTABICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHON
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uHpOpMalKHY, MOJYYECHHON M3 pPa3IMYHBIX MCTOYHHUKOB, KPUTHUYECKH AHAIM3UPOBATH MOIyYaeMYIO
uHpOpMaIINIO;

MIPUBOJIUTH TIPUMEPHI BKIIJa POCCHMCKHUX M 3apyOESKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE HAYKH,
00BSCHEHHUE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHUE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIB30BAaTh TCOPETUUYCCKUE 3HAHUA I10 (1)1/131/11(6 B HOBC@HHGBHOﬁ KU3HU I oOecrieueHus
0€30MacHOCTH TPH OOpAaIIeHWH C NPUOOpPaMU W TEXHUYECKHMH YCTPOWCTBAMHM, IUISI COXPAHEHUS
3II0OPOBbSI U COOITIOJICHHSI HOPM IKOJIOTUYECKOTO TIOBEICHHUS B OKPYIKAIOIIeH cpejie;

paboTaTh B TpyIIEe C BBITOJHCHHEM DA3JIMYHBIX COLMUAIBHBIX POJICH, IJIAHUPOBATH PabOTY
IPYIIbI, PalMOHAIBLHO PACIPEACIsITh 00SI3aHHOCTH W IJIAHUPOBATH JCSTEIBHOCTh B HECTAHAAPTHBIX
CUTyalusax, aACKBATHO ONCHMBATH BKJIAJ KaXXJ0ro #HW3 Y4YaCTHUKOB TIpylnmnbl B PCHICHUC
paccMaTpuBaeMoi MpoOIeMBbI.

K xonIry o0ydenus B 11 kiaacce npeMeTHbIC pe3yJIbTaThl Ha 0230BOM YPOBHE JTOJIKHBI OTPAKATH
c(hOpMHUPOBAHHOCTD Y OOYYAFOIINXCS YMEHUMN:

JEMOHCTPUPOBATh Ha MMPUMEPAX POJIb U MECTO (pU3MKHU B (POPMUPOBAHUU COBPEMEHHOM HAYUHON
KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHMKH M TEXHOJOTHH, B MPaKTUYECKOW IESATENbHOCTH
JIOZIeH, IETOCTHOCTh U €IMHCTBO (PU3NYECKOM KApTUHBI MUDA;

VYUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3UYECKUX MOJIEJICH: TOUCUHBIH dICKTPUUECKUN
3apsif, Jy4 CBETa, TOYCUHBIN MUCTOYHUK CBETA, S/IEPHAS] MOJEIh aTOMa, HYKJIOHHAs MOJIEIh aTOMHOTO
sJIpa MpY penicHnH (PU3NIECKHUX 3a1ad;

pacrio3HaBaTh (U3WYECKUE SBICHUS (MPOIECChI) W OOBSICHATH WX HA OCHOBE 3aKOHOB
JJICKTPOJIMHAMUKH ¥ KBAaHTOBOW (DH3UKH: 3JICKTpHYECKas IMPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJEHCTBHE MAarHUTOB, JIEKTPOMArHUTHAs WHIYKIIHS,
JIeiCTBE MarHWTHOTO TIOJS HA MPOBOAHMK C TOKOM M JABIDKYIIMHCSA 3apsjl, AJIEKTPOMAarHUTHBIC
KojeOaHusT M BOJHBI, MPSMOJIMHEHHOE pACIpPOCTPAaHEHHE CBETa, OTPaKEHUE, NpeToMIICHHE,
unTepdepeHIus, JUPPaKIus U MONSIpU3alUs CBETa, IUCIIEPCHs CBETa, (HOTOAIEKTpUIecKuil a3 ekt
(poroaddekr), cBeTOBOE MaBICHHE, BO3HUKHOBEHHE JIMHEHUYATOrO0 CIEKTpa aroMa BOJOPOJA,
€CTECTBCHHAS U UCKYCCTBEHHAS PaJMOAKTUBHOCTH;

ONHCHIBATh HW3YYCHHBIC CBOWCTBA BemIecTBAa (DJIGKTPUUYCCKUE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO0 TPOBOAMMOCTh PA3IMYHBIX CPEeA) M DJICKTPOMArHWTHBIC SBICHHUS (TIPOIECCHI),
UCTIOJNIB3Ysl (PU3NYECKUE BETUYMHBI: SJIEKTPUUECKUN 3apsill, cujla TOKA, AJIEKTPUUYECKOE HampsKeHUe,
ANEKTPUYECKOE COMPOTUBJICHHE, PA3HOCTh IMOTEHIIMAJIOB, JSJEKTPOABIDKYIIAas cuiia, pabdoTa TOKa,
WHAYKIHMST MarHUTHOTO TMouist, cuia Ammepa, cuia JlopeHla, MHIYKTUBHOCTb KAaTYIIKHU, SHEPTHUA
ANEKTPUYECKOTO U MATHUTHOTO TIOJIEH, IEPUO U YacTOTa KoJieOaHuii B KonebaTeIbHOM KOHTYPE, 3apsij
U CHJIa TOKAa B TPOIECCe FApMOHUYECKHUX JJIEKTPOMATHUTHBIX KoJjeOaHWH, OKYCHOE pacCTOSHUE U
ONTUYECKAsl CWJIA JTUH3BI, IPH OMUCAHUM MPABUIHHO TPAKTOBATH (DH3UYECKHI CMBICI HCIOJIE3YEMBIX
BEJIMYMH, UX O00O3HAYCHUS W CIUHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIONINC TAaHHYIO (DU3MUECKYIO
BEJIMYHHY C IPYTHUMH BEJITMIHHAMH;

OIHCHIBAaTh W3YUYCHHbIE KBAHTOBBIE SBJICHUS M MPOLECCHI, UCMONB3Ys (HU3NYECKUE BETUYHHBDIL:
CKOPOCTh DJIGKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrUsl U UMITYJIbC (POTOHA,
Mepuoj; ToJypacmaaa, JHEeprus CBS3M AaTOMHBIX SA€p, HpU OMHCAHUM MPABUIBHO TPAKTOBATH
(bu3MYECKUN CMBICI HCIMONB3YyEeMbIX BEIMYUH, UX O0O3HAUEHUS U EIUHUIIBI, YKa3bIBaTh (OPMYIIBL,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYHMHY C JPYTHMMH BEIMYUHAMH, BBIUUCISTH 3HAYCHHE
(hu3HUECKON BEIIMYUHBL



aHATM3UPOBATH (PU3MUECKUE MPOIIECCHI U SABICHUS, UCTIONB3YS (PU3NUECKIE 3aKOHBI M TPUHIIUTIBL:
3akoH OMma, 3aKOHBI IOCIEIOBATEIBHOTO W TApPAJICNBHOIO COCIUHEHUS MPOBOJHUKOB, 3aKOH
Jxoyns—JleHna, 3aKOH AJIEKTPOMAarHUTHON HMHIYKIMH, 3aKOH IMPSIMOJMHEHHOTO PacIpOCTpaHEHUs
CBETA, 3aKOHBI OTPAXKEHHS CBETa, 3aKOHBI TIPEJIOMIICHHS CBETa, YpaBHEHWE OWHINTEHHA s
dboToddderra, 3aKOH COXpAaHEHHS HHEPTUU, 3aKOH COXPAHECHUS HMITYJIbCa, 3aKOH COXPaHECHHS
JNEKTPUYECKOTO 3apsja, 3aKOH COXpPAaHEHHS MAaccoBOrO 4Mcia, MocTynarel bopa, 3akon
pPaAMOAaKTUBHOTO pacmajga, Mpd HSTOM pa3inyaTh CJIOBECHYI (OPMYJNIHMPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOe BBIPAXKEHHUE U YCIOBHs (TPaHUIIbI, 00JaCTH) TPUMEHUMOCTH,

OTIpEeCIIATh HAMpaBICHHE BEKTOpa MHIYKIIMH MarHUTHOTO TOJS MPOBOJHUKA C TOKOM, CHIIBI
Awmrmiepa u cuibl JIOpeHIIa; CTPOUTh M OMUCHIBATH M300paKEHUE, CO3aBAEMOE IJIOCKHM 3€pKalioM,
TOHKOM JIMH30I;

BBITIOJHATh OKCIICPUMEHTBI 110 HCCIICIOBAHUIO (U3HYSCKUX SIBJICHUH U TIPOIECCOB C
HCIIOJIb30BAHNUEM TIPSIMBIX, U KOCBEHHBIX M3MEPEHUH: MPHU 3TOM (OPMYIHUPOBATH poOiieMy/3a1ady
TUMOTE3y Y4yeOHOro »SKCIEePUMEHTa, cOoOUpaTh YCTAHOBKY M3 MPENJIOKEHHOTO0 000pya0oBaHMUs,
MIPOBOAMTD OMBIT U POPMYITUPOBATH BHIBOIBI,

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE M3MEpPEHUs (U3NYECKUX BEITUYMH, MPU 3TOM BBIOHPATH
ONTHUMAJBHBIA CIIOCO0 M3MEpPEHUs M HCMOIb30BaTh H3BECTHBIE METOJBI OLIEHKH MOTPElIHOCTeN
HU3MEPECHU;

HCCIIEIOBATh 3aBUCUMOCTH (PM3UYCCKUX BEIMYMH C UCIOJIB30BAHUEM MPSMBIX U3MEPCHHIA: TIPH
3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YJIbTATHI MOTYYCHHON 3aBUCHMOCTH (PU3NICCKUX
BEJIMYHH B BHJIE TaOIHII U TPpa(UKOB, JACJIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICIOBAHHS,

coOmoaTh TpaBuiia 0€30MacHOTO TPy/Ja NMpPU MPOBEICHUN HCCICOBaHUI B pamMKax y4eOHOTo
JKCIIEPUMEHTa, Y4YeOHO-HCCIEA0BATEIbCKOM W MPOEKTHOW JAESITENbHOCTH C HCIOJIb30BAaHHEM
W3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BAHUS;

pemath pacuéTHbIC 3a/layll C SIBHO 3a/laHHOW (PU3UYECKOW MOMAENBI0, UCHONB3Ys (hHU3HUecKue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHANN3a YCJIOBUSA 3aa4d BHIOMPATh (PU3MUECKYIO0 MOJIEINb, BBIICIATh
(u3nueckre BETMYUHBI U POPMYITBI, HEOOXOAMMBIE TSl €€ PelIeHusl, POBOIUTH PACUETHI U OIICHUBATH
PEATBHOCTH MOTYYCHHOTO 3HAYSHUS (PU3NICCKON BETUIHHEI;

pemiaTh KadeCTBEHHBIC 3aJladd: BBICTPAMBATh JIOTHYECKH HENMPOTHBOPEUYHBYIO IICTIOYKY
paccyXJIeHHI ¢ ONTOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

HCIOJIb30BaTh MPH PELICHUH YUEOHBIX 33/1a4 COBPEMEHHbIE HHPOPMAIIMOHHbIE TEXHOJIOTUH IS
MOKNCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAlUHd W MPEICTaBiICHHUs Yy4eOHOH M HAay4YHO-TIOMYJISAPHOM
nH(pOpMaIIUY, TOTYYSCHHONH M3 Pa3IMYHbIX MCTOYHHKOB, KPUTHYECKH aHAIU3HPOBAThH IMOIYYaeMYIO
uHpOpMaINIO;

OOBSCHATh MPUHIUIBI JIEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKHX YCTPONCTB, pa3inyaTh
yCIIOBHA UX O€30MAaCHOTO MCIIOJIb30BAaHMS B TOBCETHEBHOM KU3HU;

MIPUBOIUTH TIPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOeIKHBIX YUEHBIX-PU3NKOB B PA3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

HCIOJIb30BaTh TEOPETUYECKHE 3HaHMS MO (U3MKE B MOBCEJIHEBHOM >KM3HHU AJs 00ecredeHus
0€30MacHOCTH TpU OOpalleHHuH C OpUOOpaMu U TEXHUYECKHMMH YCTPOWCTBAMH, U COXpaHEHUS
3JI0pOBbS U COOIIOICHUS HOPM DKOJIOTUYECKOTO MOBECHUS B OKPY KaIOIIEH CpeIe;

paboTaTh B TPYMIE C BBIMOJHEHUEM PA3UYHBIX COIMAIBHBIX POJIEH, MUIAHUPOBATh PabOTy
TPYNIbI, PAllMOHATBHO PACHPEENATh O0S3aHHOCTH M ITUIAHUPOBATH JEATEIHHOCTh B HECTAHIIAPTHBIX
CUTyallusX, aJeKBaTHO OIICHWBATh BKJIAJ KaXJOTO U3 YYaCTHHKOB TPYIIBI B pEIICHUE
paccMatpuBaeMoi mpoOIeMBbl.
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COAEP KAHME YYEBHOI'O IIPEIMETA «®U3UKA»
CopepxaHue NpeMeTa ONpeaeeHO B COOTBETCTBUU C YUEOHUKAMU:
I'.I.Msikumes, b.b.byxosuies, H.H.Corckuii, ®uzuka 10 xnacc UznarensctBo «/Ipoday,
I'.A.Msxumes, b.b.byxosies, B.M.Uapyrun, ®usnka 11 xknacc UznatensctBo «podayr.

10 KUIACC
Pa3znen 1. Hay4Hblii MeTOJ NNO3HAHMS NPUPOABI

dusuka — (yHIaMeHTanbHas Hayka o mpupozae. HaydHble MeTOAbI MO3HAHHS OKPYXKAroIero
mupa. Ponb sKkcrepuMeHTa M TEOPHM B IpOLECCe IMO3HAHUS MPUPOABI. DKCHEPUMEHT B (DUBHKE.
MopenupoBanue (QpU3MUECKUX SBICHHUA M mporeccoB. Hayunbie runore3sl. Ou3nueckue 3aKOHBI U
TeOpuH. ['paHUIBI NPUMEHUMOCTH (U3NYECKHX 3aKOHOB. [IpwHIMI coorBercTBHA. Ponmb m MecTo
¢u3uku B GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI MHUpa, B MPAKTUYECKOW AEATEIHbHOCTU
mozned. JlemMoHcTpanun AHajoroBble M LU(QPOBbIE H3MEPHUTENbHbIE NPUOOPHI, KOMIBIOTEPHBIE
JaTYUKH.

Pasnen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe aABM>KeHHE. (OTHOCHUTEIBHOCTh MeXaHWueckoro JBrmxeHus. Cucrema orcuéra.
Tpaekropus. Ilepemerienue, ckopocTh (CpeiHsAsl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHE
MaTepUaJbHOM TOUYKHM, UX MPOEKIUH HAa OCH CHUCTeMbl KoopauHaT. Cllo)KeHHE NepeMelIeHU U
ClIOKeHHe cKopocTeld. PaBHOMEpHOE M PAaBHOYCKOPEHHOE MNpSMOJIMHEHHOE JBHXKeHue. ['paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHsA, IyTM WM INEPEMEIICHHUS MAaTEpPUAIbBHOM TOYKU OT
BpeMeHu. CBoOoaHoe majaeHue. YckopeHue cBoOOgHOro mnajaeHus. KpuBonmHelHOe BHXEHHE.
JIBm>KeHMEe MaTepHaJbHOW TOUYKH 10 OKPYKHOCTH € IOCTOSIHHOM IO MOZYJII0 CKOPOCTBIO. YTJOBas
CKOpOCTh, JIMHEWHas ckopocTb. Ileproa m uyactota oOpamieHus. LleHTpocTpeMHuTeNbHOE YCKOPEHHUE.
TexHndyeckue ycTpoicTBa M NPAKTUUECKOE IPUMEHEHHE: CIIMIOMETP, JBUKEHUE CHAPSAOB, LIEHBIE U
pEMEHHBIE NIepefayu.
Jemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTFOCTPALUS KUHEMAaTHUYECKUX XapaKTEPUCTUK JIBUKEHUSI.
[IpeoOpa3oBanue IBUKEHUIN C HCIIOIB30BAHUEM MIPOCTHIX MEXAHNU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBuxkeHus Tena, OpomEeHHOTo MO YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaCHUS.

Hampasienne ckopocTH Npy IBUKEHUU 110 OKPYKHOCTH.

Y4yeHn4ecKkui IKCNEePpUMEHT, JIadopaTopHbIe padoThl, IPAKTUKYM

N3y4yeHne HepaBHOMEPHOIO JBUKEHHUS C LIENbIO OMPEIEICHHS] MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOIIECHUS MEXIY IyTSMH, MPOWIEHHBIMU TEJIOM 3a IOCJIEI0BaTe/IbHbIE PaBHBIE
IIPOMEXYTKH BPEMEHHU IIPH PAaBHOYCKOPEHHOM JABM)KCHHH C HA4YaJIbHOW CKOPOCTBIO, PABHOW HYIIIO.
N3y4yenue nqBuKeHMs MIapUKa B BA3KOW KUIKOCTH.

W3yuenune IBU>KEHUS Tejaa, OpPOLIEHHOTO TOPU30HTANIBHO.

Tema 2. lunamuxa

IIpunuun ornHocurensHocTu [amwited. Ilepswiii 3akoH Hbrorona. MHepuuaibHble CHCTEMBI

orcuéra. Macca tena. Cuna. [Ipunuun cynepno3uiuu cuii. Bropoii 3akon HetoToHa 17151 MatepuaibHOM
Touku. Tperuit 3akoH HbroToHa 111 MaTepuaibHBIX TOYEK. 3aKOH BCeMHpHOro taroreHus. Cunia
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TsoxecTH. IlepBas kocmuueckast ckopocts. Cuna ynpyroctu. 3akoH I'yka. Bec tena. Tpenue. Bunuel
TpeHHUs (TI0KOs, CKOJIbKEHUs, KaueHus ). Cuna TpeHus. Cyxoe TpeHue. Cuia TpeHUs CKOJIbKEHUS U cuila
tpenus: nokos. Koaduuuent tpenus. Cuna CONMPOTUBICHUS MIPU JIBUKECHUU Tella B JKUAKOCTH WIIH
raze. IloctynarenbHoe M BpallaTeslbHOE ABM)KEHHE aOCOJIOTHO TBEPAOro Tesia. MOMEHT CHIIBI
OTHOCHUTENIbHO Ocu BpaiueHus. Ilneyo cumbl. YcioBusi paBHOBecHus TBEPAOro Tena. TeXHUYECKHE
YCTPOMCTBA U MPAKTUYECKOE IIPUMEHEHUE: TIOAIIUITHUKH, JBUKECHUE NCKYCCTBEHHBIX CITyTHUKOB.
Jemoncmpayuu

SIBneHue HHEPLIUH.

CpaBHEeHHE Macc B3aMMOJEHCTBYIOINX TE.

Bropoii 3akoH HeroTOHA.

N3mepenue cuin. ClnoxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT AeQOopMaIliH.

HesecomocTs.

Bec Tena nmpu yCKOpEeHHOM NOABEME U NIaICHUN.

CpaBHEHHE CHJI TPEHUS TIOKOsI, KAYCHHSI U CKOJIbKEHUS.

VYcnosus paBHOBECHs TBEPAOTO Tesla. Buasl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nabopamopusie pabomoi
N3ydenue nBuxeHust Opycka o HAKIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIKX B MPY>KUHE U PE3MHOBOM 00pasiie, OT X
nedopMaruu.
HccnenoBanue ycinoBuil paBHOBeECHs TBEPAOIO Tella, UMEIOIIETO OCh BPALLEHUS.

Tema 3. 3aKkonbl cOXpaneHus 6 MexaHuke

Hmnynbe MaTepuanbHOM TOUKH (Tella), CUCTEMbl MaTepHalIbHBIX TOUeK. VIMIYJIbC CUIIBI U U3MEHEHHE
UMIIyJIbca Tea. 3aKOH COXpaHEeHus uMnyJibca. PeakTuBHoe BMkeHne. PaboTa cuibl. MOLTHOCTD CHIIBL.
Kunernueckas sHeprus MmarepuaibHOM TOUkH. Teopema 00 HM3MEHEHMM KHHETUYECKOH SHEpPIHH.
[lorennmansHast »sHeprus. lloTeHuuanbHas 5SHeprusi ynpyro JIehOpMHPOBAHHOW MPY>KHUHBI.
[MorennuanpHast SHEprHst Tena BOMM3M MoBepXHOCTH 3emiH. [loTeHIManpHble M HEMOTEHIHATbHBIC
cuibl. CBsI3b pabOTHI HETIOTEHIUAIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW SHEPTrHH CUCTEMBI Tell.
3aKOH COXpaHEHHs] MEXaHUYECKOW HHEepruu. YIpyrue U HEeynpyrue CTOJIKHOBEHHs. TexHuueckue
yCTPOMCTBA U MPAKTHUECKOE IPUMEHEHHUE: BOJIOMET, KONEDP, MPYKUHHBIN MUCTONET, ABMXKEHHUE PAKET.
Jemoncmpayuu
3aKOH COXpaHEHHUs UMITYJIbCA.
PeakTuBHOE NBMKEHNE.
[lepexos nMoTeHIIMATLHON YHEPTUU B KHHETUYECKYIO U 00paTHO.
Y4eHn4ecKuil IKCIEPUMEHT, J1adopaTopHbie padoThl
N3zydenue abCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIbBIO IBYX OAMHAKOBBIX HUTSHBIX MasSiTHUKOB.
HccnenoBanue cBsi3M pabOTHl CHIIBI C M3MEHEHHEM MEXaHMYECKOW HHEpPrHy Tella Ha TpuMepe
PacTsLKEHUS PE3UHOBOIO KIyTa.

Pa3zgea 3. MoJjiekyJisipHasi pu3uKa U TEPMOJUHAMHUKA
Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYECKOU MeopuU
OCHOBHbBIE TIOJIOXKEHUSI MOJICKYJIIPHO-KMHETUYECKOH TEOpMM M UX OINBITHOE OOOCHOBAaHHUE.
BpoyHnoBckoe nBmxenue. duddysus. Xapakrep ABMKEHHS U B3aUMOJICHCTBHUS YacTHUI] BEILECTBA.
Mopnenu cTpoeHus Ta30B, KHUAKOCTEH 1 TBEPABIX TEN U O0BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX
Mozeneir. Macca u pasmepsl Mosekyn. KonumdectBo BemiectBa. IloctosinHast ABoraapo. TemoBoe
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paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus. Moaens uaeanbHOro rasa.
OcHOBHOE ypaBHEHHME MOJIEKYJISIPHO-KMHETHUECKOM TEOpHH HJealbHOro Trasza. AOconoTHas
TEeMIIepaTypa Kak Mepa CpelIHEeW KMHETHYECKOW SHEpPruM TEIUIOBOrO ABMXKEHUS dacTull rasa. Ilkama
temneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenpaeneeBa—Kunanelipona. 3akon [lanbroHa.
N3omporeccs B neanibHOM ra3e ¢ IOCTOSHHBIM KOJIMYeCTBOM BellecTa. [ paduueckoe npencraBienue
M30MPOLIECCOB: N30TEpMa, U30X0pa, U300apa. TexHuueckne ycTpoicTBa U NPakTHUECKOe IPUMEHEHHUE:!
TEPMOMETP, OapoMeTp.
Hemoncmpayuu

OnbITHl, MOKa3bIBAIOLINE AMCKPETHOE CTPOCHHME BeIecTBa, (oTorpaduu MONEKyad OpPraHUuYeCKUX
COCIMHECHUM.

OmnbiThl 10 UM HY3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHSL.

Mogens onbita llTepHa.

OnpIThI, JOKa3bIBAIOUIME CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOACUCTBHS.

Monens, nurocTpupyomas nNpupoay JaBJIeHHs ra3a Ha CTEHKH COCyJa.

OnBITHI, HIUTFOCTPUPYIOLUE YPAaBHEHUE COCTOSHUS UICAIBHOTO Ia3a, N30IPOLECCHI.

Y4eHn4ecKui IKCIEPUMEHT, JJadopaTopHbie padoThl

Omnpenenenne Macchl BO3IyXa B KIIACCHON KOMHATE HAa OCHOBE M3MEPEHUI 00bEMa KOMHATBI, TaBIICHUS
U TEMIIEpaTypbl BO3yXa B HEH.

HccenenoBanue 3aBUCMMOCTH MEXKly IIapaMETPAMK COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnoevl mepmoounamurku

TepmoaunaMuyeckas cucreMa. BHyTpeHHsIsI SHEprus TepMOJMHAMUUYECKONW CHCTEMBI M CIOCOOBI €&
n3MeHeHus. KonndecTtBo TemnoTsl U pabota. BHyTpeHHss1 3HEprusi 0JJHOATOMHOIO HEaJbHOIO rasa.
Bunel Termonepenaun: TEIUIONPOBOJHOCTb, KOHBEKLUS, HW3JIyd€HHE. YJElbHasg TEIIOEMKOCTD
BeniectBa. KonnuecTBo TemioTel npu Temonepenaye. Ilonstiue o6 aanadbatHom mpouecce. [lepBoiit
3aKOH TepMoIuHaMUKH. [IpiMeHeHne nepBoro 3aKkoHa TEPMOAMHAMUKY K u3omporeccaMm. ['papuueckas
uHTEepHpeTanus padoTel raza. Bropoii 3akon TepmonuHamMuku. HeoOpaTHMOCTB MPOIECCOB B IPUPOJIE.
TennoBele MamuHbl. [TpuHLIKIBL AeiicTBUS TeroBbIX MaminH. [IpeoOpa3oBaHusi SHEPTUU B TEIUIOBBIX
MamnHax. KoagunuenT noneznoro aeiictsus terioBoit mamunel. [ukn KapHo u ero koaddunment
MOJIE3HOTO JEUCTBHUS. DKOJIOTHYECKUE MPOOTIEMBI TEIJIOOHEPTeTHKU. TEeXHUYECKHE YCTPOWCTBA W
IIPaKTUYECKOe NPUMEHEHHE: JBHraTellb BHYTPEHHEr0 CropaHus, OBITOBOMH  XOJIOAWJIBHUK,
KOHIULIMOHED.
Jemoncmpayuu

V3MeHeHne BHYTpPEHHEH SHEPrHM Tejla MPU COBEPUICHUU PAaOOTHI: BBUIET NPOOKH M3 OYTBUIKH IMOJ
JCHCTBUEM CXKATOro BO3/yXa, HarpeBaHue »d¢pupa B JATyHHOH TpyOke myTéM TpeHUs
(BUIEOIEMOHCTpAITHS ).

W3meHeHne BHYyTpeHHEHN 3Hepruu (TemrepaTypsl) Teja Ipu Terionepeaaye.

OnbIT Mo aguabaTHOMY PaCIIMPEHUIO BO3ayXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPAHUs, pEaKTUBHOI'O IBUTATEIISL.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomot

N3mepenue yaeiabHON TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapoobpazoBanue u koHaeHCanws. Vicnapenue u kuneHue. AGCOMOTHAS U OTHOCUTEIIbHAS BIAXKHOCTh
Bo3ayxa. HaceimeHnsiii map. YienmpHast Teruiota mapooOpa3oBaHUs. 3aBUCHMOCTb TEMIIEpaTypbl
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KuIeHust ot gasneHus. TBEpnoe teno. Kpucramnnueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctainoB. JKunkue kpuctamibsl. CoBpeMeHHble Marepuanbl. IlnaBieHune u  KpucTaum3anus.
VnensHast temnora miasneHus. CyOnumanus. YpaBHEHHE TEIUIOBOro OanaHca. TexHHUYecKue
YCTPOMCTBA M TNPAKTUYECKOE IPUMEHEHHE: TMIPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUHU
ITOJIyYEHUSI COBPEMEHHBIX MAaTEpUAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jemoncmpayuu

CaolicTBa HacBILIECHHBIX NTapoB. KuneHnne npyu NOHMKEHHOM J1aBIECHUH.
CriocoObl U3MepeHUs BIaKHOCTH.

HabmioneHne HarpeBaHus U TUIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.
JleMOHCTpanysi KpUCTaJUIOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot

N3mepenre OTHOCUTENBHON BIIaJKHOCTH BO3yXa.

Pa3znea 4. diiekTpoguHAMHUKA
Tema 1. Inekmpocmamuka
Onexrpuzauus Tesl. OJEKTpUYecKUi 3apsna. JlBa Buaa 3ieKTpuUYecKuX 3apsanoB. [IpoBonHukw,
JOUDJIEKTPUKUA W TIOJYNPOBOJHUKU. 3aKOH COXpPaHEHMsI AJIEKTPUYECKOro 3apsaa. BzaumopeiictBue
3apsnoB. 3akoH Kynona. ToueuHblll 3neKTpUuecKuil 3apsan. DnekTpudeckoe mnosie. HanpsskéHHOCTD
aneKkTpudyeckoro mnosid. llpuHnun cynepno3uuuu 3jeKTpudeckux nojei. JIMHuM Hanpspk€HHOCTH
anekTpuyeckoro noss. Pabora cun snexkrpocratuueckoro noss. Ilorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOAHUKK M AMAIEKTPUKU B AJIEKTPOCTATUYECKOM Ioie. JluanekTpuyeckas NPOHHUIIAEMOCTb.
DnekTpoéMKocTh. KoHzieHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. DHEPrus 3apsyKEHHOTO
KOHJeHCAaTopa. TeXHn4YecKkue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII, JIEKTPOMETD,
JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE KOHAECHCATOp, KONUPOBAJIbHBIA ammapar, CTpPyHHBIN
MIPUHTED.
JdemMoHcTpanuu
VY CeTpoCTBO U PUHIUI JEHCTBUS dJIEKTPOMETPA.

B3aumoseiicTBue Ha’IEKTPU30BAaHHBIX TeJl. DJIEKTPUUECKOE MoJie 3apsKeHHbIX Tel. [IpoBoaHMKHN B
ANEKTPOCTATUYECKOM I0JI€. DIEKTPOCTaTHUECKasl 3allIUTa.
JIMDIIEKTPUKH B DJIEKTPOCTaTUYECKOM ITOJIE.
3aBUCHUMOCTB 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAIN IUIACTHH, PACCTOSHUSA MEXIY
HUMHU U TUIIEKTPUIECKON TPOHULIAEMOCTH.
OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

Yuenuueckuit sxcnepumenm, nabopamopnwvie padomot

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoanunwiit 3nexkmpuueckuii mok. Toxu ¢ paznuunplx cpedax

DJIEKTPUYECKUIN TOK. Y CIOBHUS CYHIECTBOBAHUS JIEKTPUUECKOro Toka. Mcrtounuku Toka. Cuiia Toka.
[Tocrosnunseiii Tok. Hampsbkenuwe. 3akoH OMa Jyuisi ydacTKa LENMH. DJIEKTPUUECKOE COMPOTHUBIICHUE.
VYaenvbHoe compoTuBieHue BemiecTBa. llocnenoBarenbHoe, MapauiebHOE, CMEIIAHHOE COSAMHEHUE
poBOJHUKOB. PaboTa snexkrpuyeckoro Toka. 3akoH Jlkoyns—JleHa. MOIIHOCTE 3JIEKTPUYECKOTO
TOKa. DJIEKTPOJIBIKYIIAas CUJIa U BHYTPEHHEE COMPOTUBIIEHNE UCTOYHUKA TOKa. 3akoH OMa 11sl TOJIHOM
(3aMKHyTOMH) 3yekTpuueckoi Lenu. KopoTkoe 3amblkaHHMe. DJIEKTPOHHAs MPOBOAMMOCTH TBEPIBIX
METaJJIOB. 3aBUCUMOCTb CONPOTHUBIIEHHS METAJIOB OT TemnepaTypbl. CBEpXIpPOBOAUMOCTb.
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DnexkTpuueckuil TOKk B BakyyMme. CBONCTBa 3JIeKTpOHHBIX IMy4KoB. IlomynpoBoguuku. CoOcTBeHHAS U
IIpUMECHAsT TMPOBOJMMOCTh IIOJYNPOBOAHMKOB. CBolicTBa p—n-nepexona. IlomynpoBogHMKOBBIE
npuOOpbl. DJIEKTPUYECKUII TOK B PACTBOpPAX M pacIulaBax 3JIEKTPOJUTOB. OJIEKTPOIUTHUECKAS
aUccouuanus. DIeKTpoiIu3. DIeKTpUYeCKUil ToK B razax. CaMOCTOSTENbHbBIN U HECAMOCTOSITENbHBIN
paspan. Monnus. [lnasma. TexHudeckue yCTpOWCTBA M INPAKTHYECKOE NMPUMEHEHHWE: aMIEpMETp,
BOJIETMETpP, PEOCTAT, UCTOYHHUKHU TOKA, JJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, IEKTPOOCBETUTEIbHBIE
npUOOpBI, TEPMOMETP CONPOTHBIEHUS, BAaKyyMHBIH JIMOJ, TEPMHUCTOPbl U  (POTOPE3UCTOPHI,
MIOJIyIIPOBOIHUKOBBIN MO/, TaJIbBAHUKA.

Jemoncmpayuu

W3mepenue cuiibl TOKa U HANIPSKEHMSL.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHIPUYECKUX IPOBOJAHHUKOB OT JJIMHBL, IUIOUIAJN IONEPEYHOIrO
CEYEHHUs U MaTepuaia.

CMmeniaHHOe COeTUHEHHE TPOBOJHUKOB.

[Ipsimoe n3mMepeHue ANEKTPOABUKYILIEH CHUIIBI.

KopoTkoe 3aMbIkaHHE ralbBaHMYECKOIO JIEMEHTA U OLICHKA BHYTPEHHETO COITPOTUBIICHMS.
3aBHCHUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psia ¥ IpOBOAUMOCTb BO3LyXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomot

N3yyenne cMenaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABUKYIIEH CUITbl MICTOYHUKA TOKA U €0 BHYTPEHHET 0 COMPOTHUBIICHUS.
Hab6nronenue amekTpousa.

MexnpeamMeTHbie CBA3U

W3yuenne kypca ¢usuku Oa3oBoro ypoBHa B 10 Kkjacce oOcCyIIecTBISeTCS € y4€TOM
coJiepKaTeIbHBIX MEXIIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpapuu u
TEXHOJIOTHH.
Meosicnpeomemnsle nOHAMUA, CEA3AHHbBIE C UYUEHUEM MEMO006 HAYYHO20 NO3HAHUA. SIBICHUE,
Hay4yHbId (akT, TUMOTe3a, (Gu3MYecKas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOICHHME, DKCIIEPUMEHT,
MO/JIEIMPOBAaHHUE, MOJIEIIb, U3MEPEHHUE.
Mamemamuka: penieHne CHUCTEMbl YypaBHEHUH, nuHeHHas (yHKIMs, mapabosa, rumepoosa, HUX
rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKLUU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M UX MPOCKIMH HA OCH KOOPIHMHAT, CJIOXKEHHE BEKTOPOB.
Buonozua: mexanudeckoe IBIKEHHE B JKMBOH mpupojne, Ouddy3us, ocMocC, TEIUIOOOMEH KHUBBIX
OpraHu3MoOB (BHIBI TEIUIONEpPENayH, TEIUIOBOE PABHOBECHE), SJICKTPUUECKUE SIBICHHUS B HKUBOMH
npuposae. Xumua: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEIN, JKUAKOCTEH M Ta30B, JIEKTPHUECKUE CBOICTBA
METAJUIOB, JEKTPOJIUTHYECKAs JUCCOLMALIUS, FaJIbBAHUKA.
TI'eozpaghus: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETD.
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Texnonozua: npeodbpazoBaHue JBMKEHUI C MCIOIB30BAHUEM MEXaHU3MOB, YUET TPEHUs B TEXHHKE,
MOAIINIIHUKY, UCIIOJIb30BaHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHUKE (pakeTa, BOJIOMET U ApYyTHUE),
JBUTAaTEIb BHYTPEHHETO CrOpaHMs, NapoBas TypOuWHA, OBITOBOM XOJOIMIBHUK, KOHIUIMOHED,
TE€XHOJIOTMH NIOJIy4EHHS] COBPEMEHHBIX MaTEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH,
JNEKTpOCTaTUYECKasl 3alluTa, 3a3eMJIEHHE JJIEKTPONpUOOpOB, KCEPOKC, CTPYHHBIH MNpPHUHTED,
3JIeKTpOHArpeBaTelibHbIe MPUOOPHI, STEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBaHHUKA.

11 KIIACC

Paznen 4. DiekTpoauHaMuka

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKYUA

[TocTostHHBIE MarHuThl. B3auMopaeilcTBME TOCTOSHHBIX MarHuToB. MarnutHoe mnone. Bekrtop
MarHUTHON MHAYKIUH. [IpUHLIKI Cyneprno3uiui MarHUTHBIX mosied. JIMHUM MarHUTHON WHIYKITHH.
Kaprtuna nuHuii MarHUTHOW MHIYKITUH TOJISl MOCTOSIHHBIX MarHUTOB. MarHUTHOE MoJie MPOBOJHUKA C
TokoM. KapTuHa JIMHMIA WHIYKIUU MAarHUTHOTO MOJIsl JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KAaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBue mpoBOJHUKOB C TOKOM.
Cuna Awmrmepa, e€ moaynb u HampasieHue. Cuna Jlopenua, e€ mMonynb v HampasiieHue. JBuxeHue
3apsOKEHHOM YacTHUIBl B OJTHOPOJHOM MarHUTHOM mojie. Pabora cunbl Jlopenma. SBienue
AJIEKTPOMArHUTHOW HWHAYKIUU. [IOTOK BEKTOpa MAarHUTHOW WHAYKIWHU. ODJIEKTPOABMKYIIAS CHJIA
WHAYKIUMUA. 3aKOH JJIEKTPOMAarHuTHOM wuHAYKuMK Papanes. BuxpeBoe »iaeKTpuUeckoe IMoJe.
DNEeKTPOABMKYIIasi CUjia MHAYKUMU B IPOBOJHUKE, JBUXKYLIEMCS MOCTYNAaTEIbHO B OJHOPOJAHOM
MarautHoM moje. [IpaBuno Jlenna. MHIyKTUBHOCTh. CAaMOMHIYKIUU. DHEPrUsi MarHUTHOTO MOJIS
KaTYLIKX C TOKOM. DJIEKTPOMAarHUTHOE MoJie. DJIEKTPOABMKYIas cuia TexHuyeckue yCTpoMCTBA U
MPAaKTUYECKOE TPUMEHEHHE: TIOCTOSHHBIE MATHUTBI, DJIEKTPOMArHUThI, 3JEKTPOJBUIATEIb,
WHyKIUOHHAS €Yb.

Jemoncmpayuu

OmnsIT OpcTena.

OTKIIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIMHUM WHIYKIIMH MarHUTHOTO TOJIS.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

OTKIJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

SIBneHune HNEKTPOMArHUTHON MHAYKITUH.

3aBUCUMOCTD 3JIEKTPOIBIKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TTOTOKA.
SIBneHne caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot

N3y4yeHre MarHUTHOTO TOJISt KATYIIKHU C TOKOM.

HccnenoBanue neicTBUS MOCTOSSHHOTO MAarHUTa Ha PaMKY € TOKOM.

UccnenoBanue siBIEHUS 371€KTPOMAarHUTHOM MHAYKIUU.

Pa3nen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUMHbIE KO1€DAHUS

Konebarenbnas cucrema. CBoOoaHble MexaHWyeckue KojeOaHus. [‘apMoHHueckue KoyeOaHMUs.
[Tepuon, yacrora, amruiutyaa u ¢aza konedanuid. [Ipy uHHBIN MasTHUK. MaTeMaTHueCKuil MasiTHUK.
VYpaBHeHHe rapMoHuueckux kojeOanuil. IIpeBparieHue sHEpPruu Npu rapMOHUYECKHX KOJIeOaHUSX.
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Konebarenbubiii koHTYp. CBOOO/IHBIE 3JEKTPOMArHUTHBIE KOJECOAaHUS B UACAIBHOM KOjeOaTeIbHOM
KOHTYype. AHAJIOTUS MEXIy MEXaHWYeCKUMH M 3JCKTPOMAarHUTHBIMU KosebaHusmu. Dopmyra
ToMcoHa. 3aKOH COXpaHEHHs SHEPIMM B HJ€aJIbHOM KoiyiebaTelbHOM KoHType.llpencraBnenue o
3aTyXawlux KoyiebaHusX. BbIHYXIeHHble MexaHuuyeckue koseOaHusi. PezonHaHc. BwiHyXJeHHBIE
3JIeKTpOMarHuTHele Kosiebanus. Ilepemennbiit Tok. CHHyCOMJANbHBIN NEepeMeHHbI Tok. MolrHoCTh
IIEPEMEHHOTO TOKA. AMIUIMTYJHOE M JCHCTBYIOIIEE 3HAYCHHE CHJIBI TOKA U HANPSOHKCHMUS.
Tpancdopmarop. [IponsBoacTBo, nepegaya u NOTpedICHNUE FNEKTPUUECKON S3HEPTrUu. DKOJIOTHIECKHE
PUCKH TIpU IPOU3BOJCTBE JJEKTpodHepruu. KylbTypa HCIONB30BaHMUS DIIEKTPOIHEPIUU B
IIOBCETHEBHOM JKM3HM. TEXHMUYECKHE YCTPOMCTBA W NPAKTHUECKOE NPUMEHEHHUE: 3JIEKTPUYECKHUN
3BOHOK, T€HEpaTOp NNEPEMEHHOI0 TOKA, TMHUM 3JIEKTpONEpeaay.
Jemoncmpayuu
HccnenoBanue napaMeTpoB KojaeOaTeabHOW CUCTEMBI (MIPYKUHHBIA WM MAaTEMaTUYECKUI MasTHUK).
HabGmonenue 3aryxaronumx Kojie0aHu.
HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.
HabmroneHune pezonanca.
CB00OIHBIE JIEKTPOMArHUTHbBIE KOJeOaHMs.
OcumsutorpaMMbl (3aBUCMMOCTH CHJIBI TOKAa M HANPSKEHHS OT BPEMEHH) AJIS 3JEKTPOMArHUTHBIX
KojeOaHui.
Pe3onaHc npu nocie10BaTeIbHOM COEUHEHUH PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH M KOH/IEHCATOPA.
Mojenb TUHUM 3JEKTPOINEPEIadH.
Yuenuueckuii sxkcnepumenm, nadbopamopnsvie padomot
HccnenoBanue 3aBUCUMOCTH MIEpHO/1a MAJIbIX KOJIeOaHUM Ipy3a Ha HUTH OT JITMHBI HUTH U MacChl rpy3a.
HccnenoBanne NepeMEHHOT0 TOKa B LIENU U3 ITOCJIEN0BATEIbHO COEAUHEHHBIX KOHACHCATOPA, KaTy KU
U PE3UCTOpA.
Tema 2. Mexanuueckue u 31eKmMpoMaZHUNHbIE 60JIHbL
MexaHnuecknue BOJIHBI, ycioBus pacnpocTtpaHeHus. Ilepuon. CkopocTh pacnpocTpaHEHHMs W JUIMHA
BoJIHBL [lonepeunsie v Mpo1obHbIE BOJMHBL VHTephepeHIus u Tudpakius MEXaHn4eCKUX BOJIH. 3BYK.
CkopocTthb 3ByKa. ' poMkocTh 3ByKa. Beicora ToHa. TeMOp 3ByKa. DIIEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS
W3JIyYEHHS DJIEKTPOMArHUTHBIX BOJH. B3auMHas opueHntanus BeKkTopoB E, B, v B a351leKTpoOMarauTHON
BosiHe. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, MPEJOMIICHHE, MOJIApU3auus, AUPpaKIus,
uHTepdepeniys. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJH. [lIkana snekrpoMarHuTHbIX BONH. [Ipumenenne
JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE M ObITY. [IpUHIMIIBI paAMOCBs3U U TeleBuAeHus. Paanonokanus.
ONEKTPOMarHuTHOE 3arpsi3HEHUE OKpYyXKarolleW cpenpl. TeXHHYECKHe YCTPOMCTBA M NPAKTUYECKOE
IIPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTBI, YJIbTPAa3BYyKOBasi AMATHOCTHKA B TEXHUKE U MEIUIMHE,
panap, paJuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus.
Jemoncmpayuu
OO6pa3oBaHre M pacHpoCTpaHEHUE TOMEPEYHBIX M MPOAOIBHBIX BOJIH. KomeOmromieecs Teno Kak
UCTOYHUK 3Byka. HaOmioneHue oTpakeHHss U TIPENIOMIICHHS MeXaHW4eckux BojiH. HaOmronenue
uHTepQEepeHIMY ¥ JU(PPaKIUUd MEXaHWYEeCKUX BOJIH. 3BYKOBOH pe3oHaHc. HaOmronenue cBszu
I'POMKOCTH 3ByKa M BBICOTHl TOHA C aMIUIUTYAOH M 4yacTOTOM KosiebaHui. MccienoBaHue CBOWCTB
JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEJIOMIICHHE, TOJIsIpU3aus, JTudpakuus, UHTephepeHLus.

Tema 3. Onmuka
I'eomerpuyeckas onruka. [IpsmonnHeliHOe pacipocTpaHEeHUE CBETa B OJHOPOAHOM cpene. JIyu cera.
Toueunslil ucTouHMK cBeTa. OTpaxeHue cBeTa. 3aKOHbI OTpaxeHust cBeTa. [locTpoeHue nzoOpaxxeHuit

17



B MiockoM 3epkaine. [Ipemomiienne cBera. 3akOHBI MpeIOMIICHHs CBeTa. AOCONIOTHBIN TMOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpakenue. [IpeaenbHbli yro MOJIHOTO BHYTPEHHETO OTPAXKEHUSI.
Hucnepcust cera. CioxHblil coctaB 6enoro ceera. LBer. Cobuparoniye U paccemBaromue JHUH3bI.
Tonkast nun3a. @okycHOE pacCTOSHNE U ONTHUYECKasl CHila TOHKOM uH3bL. [locTpoeHne nzo0pakeHuit
B COOMPAOIINX M paccerBaroNnX JuH3ax. DopMysia TOHKOW JTUH3BI. Y BEIMUEHUE, TaBAEMOE JTNH30M.
[Ipenensl MPUMEHUMOCTH TEOMETpUUYECKOW oONTHKW. BomHOoBas ontuka. VHTepdepeHius caera.
KorepenTHbie HCTOUHUKH. Y CIIOBUS HAOMIOACHNUS MAKCUMYMOB U MUHUMYMOB B HHTE€p(hEPEHIIMOHHON
KapTUHE OT IByX CUH(]A3HBIX KOTe€pEHTHBIX UCTOUHUKOB. J{nudpakuus ceera. [Judpakimonnas penérka.
VYcnoBue HaOMOIEHUS TIAaBHBIX MAaKCHUMyMOB TMpU TaJ€HUM MOHOXPOMATHUYECKOTO CBETa Ha
midpakuuonnyo pemérky. Ilomspuzanus cBeta. TexHudeckwe YCTpOWCTBA W IMPAKTHYECKOE
pUMEHEHHE: OYKH, JIyTa, poToanmnapar, MPOSKIIMOHHBIN ammapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OIITHKA, TUPPAKITUOHHAS PEIMIETKA, TIOISPOUI.
Jemoncmpayuu

[IpssMonuHEITHOE pacTIpPOCTpaHEHUE, OTPaXEHHWE M TpesioMyeHue cBeTa. OnTuyeckue NPHOOPHI.
[TonHoe BHyTpeHHEe oTpakeHue. Mojenb cBeToBojia. MccnenoBanne CBOMCTB M300paKeHUH B TMH3AX.
Mopnenn Mukpockoma, Teneckomna. HaGmionenue uHtepdepeHunu cBera. HaGmomenue audpakuuu
cBeta. HaGmonenue aucnepcun ceera. [lomyuenue crnekrpa ¢ momoisko mpu3msl. [lonyuenue cnektpa
C IOMOIIBI0 TU(dpaKIMOHHON peméTku. HabnroaeHnne monspusanuu cBeTa.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot

W3mepenune mokazarens mnpenomiieHds crekna. lMcciemoBanue CBOWCTB HM300paK€HUW B JIMH3AX.
HabGmonenue aucnepcun ceTa.

Pa3zgen 6. OcHOBBI crienaJIbHOW TEOPUHU OTHOCHTEJILHOCTH

['panunl  OpUMEHUMOCTH — Kjaccuueckod  MexaHuku. [locTynaTtel — crenuanibHOW — TEOpHUH
OTHOCHUTEJILHOCTH: MHBAPUAHTHOCTh MOJIYJIsI CKOPOCTH CBETa B BAKyyMe€, IPUHIUII OTHOCUTEIBbHOCTH
OiiHireliHa. OTHOCUTENBHOCTh OJAHOBPEMEHHOCTU. 3aMeJIEHME BPEMEHHU M COKpAIllEeHHE JJIMHBI.
OHeprus M UMIYJbC pEISITUBUCTCKOW dYacTuipl. CBA3b MacChl C DHEPrU€il U HMMITYyJIbCOM
peHﬁTHBHCTCKOﬁ HJaCTHUIIbI. 3Heprm{ ITIOKOA.

Paszpnen 7. KanToBas puszuka

Tema 1. dnemenmul K6AHMOBOU ONMUKU

®otonbl. Popmyna I[lnanka cBs3u 3Heprun GoToHa ¢ €ro yacToToM. DHEprust U UMIyJbC (OTOHA.
OrtkpeiThe u uccienoBanue porodpdexra. OnbiTel A.I'. CroneroBa. 3akoHbl hoTorPdexTa. YpaBHeHHE
OnHireitna ans orosdpdexra. «KpacHas rpanuna» gorosdpdexra. Hapnenue csera. Onbitsl I1.H.
JleGeneBa. XuMHuUyeckoe IeWCTBUE CBeTa. TeXHHMUECKUE YCTPOICTBAa M MPAaKTUYECKOE NpPUMEHEHHE:
¢dorodneMeHT, POTONATUHK, COJIHEUHAs OaTapesi, CBETOIUO/I.
Jemoncmpayuu

®otor(hPexT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.

CBeTOoquOI.

Conneunas Oatapes.

Tema 2. CTpoenue atoma
Mognens atoma Tomcona. OnbiTel Pe3epdopaa no paccestauto o-yactuil. [lnmanerapHas Mozenb aroma.
[Toctynars! bopa. M3nyuenue u nornoiieHne GOTOHOB MPH NEPEXOE ATOMA C OJJHOTO YPOBHS S3HEPIUU
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Ha Apyroil. Buasl cnexktpoB. CiekTp ypoBHEN SHEPIMM aToMa BO10poAa. BoiaHOBBIE CBOMCTBA YaCTHII.
Bonnsl ne bpoiinsa. KopnyckynsipHo-BoaHOBON ayanu3M. CIIOHTAaHHOE M BBIHYKJIEHHOE H3JIyUYCHHE.
TexHuyeckue yCcTpoicTBa U IPaKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHANIN3 (CIEKTPOCKOIT), JIa3ep,
KBAaHTOBBIN KOMITBIOTED.

JdemoHcTpauuu

Mopnenb onbita Pesepdopra.

Omnpenenenne JIMHBI BOJIHBI JIa3epa.

HabmtoneHue nuHeyaThIX CIEKTPOB U3ITyUYESHHUS.

Jlazep.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomoi

HabGnronenue nuHeityaToro crexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, JTOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHUA sAapa. OTKpBITHE PAagUOaKTHUBHOCTH. OIIBITHI
Pesepdopna o onpeneneHuto cocraBa paguoakTUBHOro u3nyueHus. CpoiicTa anb(da-, 6era-, ramma-
U3NydyeHus. BnusHue paninoakTUBHOCTH Ha JKHMBbIE OpraHu3Mbl. OTKpBITHE NMPOTOHA U HEUTpPOHA.
Hyxionnas monens sinpa I'eitsenOepra MBanenko. 3apsin sapa. MaccoBoe uucno sipa. M30Tomsl.
Anbda-pacnan. DJEKTPOHHBI W  TO3UTPOHHBIM  Oera-pacman. ['amma-usnydenue. 3akoH
PaZMOAaKTUBHOTO pacmajaa. DHEPrusl CBA3M HYKJIOHOB B saape. Snepusie cuibl. Jedekr macchl sapa.
SAnepusbie peakuuu. Jlenenue u cunres suep. Anepusiii peakrop. TepmosinepHblii cuntes. [Ipobiemsr u
MEPCIIEKTUBBI SIIEPHON SHEPTETUKU. DKOJIOTMYECKUE aCIEKThI SAEPHON SHEPreTHKU. DJIeMEHTapHbIE
yacTulbl. OTKpBITHE MO3UTPOHA. Meroabl HAOMIOACHHS M PErUCTPAllMU AJIEMEHTApPHBIX YaCTHII.
dyHIaMeHTAIbHBIE B3auMOACHCTBUA. EmuHcTBO (m3myeckol KapTuHBI Mupa. TeXHHYEeCcKue
YCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETp, Kamepa BunbcoHa, SOepHBI peakTop, aTOMHas
6om0a.
Jemoncmpayuu

Cu€TUnK HOHU3UPYIOLMX YaCTHII.

Yuenuueckuit sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM oTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUINKHU

Otanbl pa3BUTHA aCTPOHOMHUHU. [IpuKiIagHOE M MUPOBO33PEHYECKOE 3HAYEHUE AaCTPOHOMHUHU. Bupg
3B&3aHOro Heba. Co3Be3ausd, spkue 3BE3MBI, MIAHETHI, UX BUAUMOE ABHKeHHE. ColHeuHasi cucTema.
Connue. Conneunas akTuBHOCTb. VcrouHuk sHeprum ConHua u 3BE374. 3BE31bBI, UX OCHOBHBIE
XapaKTepUCTUKU. JluarpaMma  «CHEKTpalbHBI KJIACcC — CBETUMOCTB». 3BE3Jbl  IJIaBHOU
MIOCJIEZI0BATEIBLHOCTU. 3aBUCUMOCTh «MAacca — CBETUMOCTbY Ul 3BE3]1 IJIaBHOW MOCJIE10BATEIbHOCTH.
Buytpennee crpoenue 38€31. COBpeMEHHbIE MPEACTABICHUS O IPOUCX0KAECHNUU U 3BoItoLMu CoHIa
1 3BE311. DTamnbl )KU3HM 3BE37. Muteunsriii [1yts — nama ["amaktuka. [Tonoxxenne u npmwxkenne ConHIa B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapbl. UEpHbIE AbIPHI B A/Ipax rajJakTuk. BecenenHasl.
Pacmmupenne Bcenennoi. 3akon Xa0O06ma. PaszOeranue ramaktuk. Teopus bosbmioro B3peiBa.
PenukroBoe wuzmyuenue. MacmrtabHas crpyktypa Bcenennoii. Meraranaktuka. Hepeménusie
poOJIEeMBbl ACTPOHOMHUHU.

Yuenuueckue naoniooenusn
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Ha6JHO,I[€HI/ISI HeBOOpy)KéHHBIM rira3oMm ¢ HCIOJIIB30BAaHUCM KOMIIBIOTCPHBIX HpI/IHO)KCHI/Iﬁ JJISL
oTpesieNIeHUs TIOJI0KEHUsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3/usi CeBEpHOTO
MOJIYyIIAPUs U APKUE 3BE3IBL.

HaGmronenus B reneckon Jlynsl, ianer, Maeunoro [Tytu.

Oo6o0maruiee NOBTOPEHME

Ponb pusuku u acTpOHOMHUU B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM, COIMAIBHON M ATHYECKOH cepax
JeSITeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU M aCTPOHOMUHU B COBPEMEHHOM Hay4YHOUH KapTUHE MUPA,
ponb (uznueckoi Teopuu B (HOPMHUPOBAHHH MPEACTABICHUN O (PU3NYECKOM KapTHHE MHUpPA, MECTO
(u3nueckoil KapTUHBI MUpPA B OOIEM PSATy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O
MIPUPOJIE.

MexnpeamMeTHble CBSI3H

Nzydenne kypca ¢puzuku 0a30BOro ypoBHS B 11 Kitacce OCymIecTBISETCS ¢ YIETOM COJEPIKATEIBHBIX
MCKIPECIAMETHBIX CBSI3€H C KypcaMH MaTCMaTHKH, 6I/IOJ'IOFI/II/I, XHUMHU, FGOFpa(bI/II/I 1 TCXHOJIOTHUH.
MesxicnpeOmemmnsle nouamus, CBA3aHHbIE C HM3YYEHHMEM METOJIOB HAyYHOTO IIO3HAHUS: SIBJICHUE,
HayuHbIi (akt, TUnoTe3a, (usmueckas BETUYMHA, 3aKOH, TEOpHUs, HAONIOJEHUE, SKCIEPUMEHT,
MOJIETUPOBaHUE, MOJIENIb, U3MEPECHHE.

Mamemamuka: pelieHUe CUCTEMbl YPaBHEHMI, TPUTOHOMETPUYECKHE (PYHKIMU: CHUHYC, KOCHHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI M MX MPOEKLIHUU HA OCHU
KOOp/MHAT, CIOKCHHE BEKTOPOB, NPOHM3BOJIHBIC 3JIEMEHTAPHBIX (YHKUIWH, NpPU3HAKKA 10100
TPEYTOJIBLHUKOB, ONPEICIICHHE TUIONIAN TUIOCKUX GUTyp U 00BhEMa Tel.

Buonozus: >nexrpuyeckue sIBICHUS B )KUBOW IPUPOJIE, KOJIeOaTEIbHbIC IBIXKCHHS B )KUBON IPUPOJIE,
ONTUYECKUE SABJIICHUS B )KUBOU mnpuponae, HGfICTBI/IC paavanury Ha )XUBbBIC OpIraHHU3MBbI.

Xumusa: CTpoeHHE aTOMOB M MOJEKYJ, KpPHUCTaJUIMYECKas CTPYKTypa TBEPIBIX TeJ, MEXaHU3MbI
00pa3oBaHMs KPUCTAJUINYECKON PEIIETKH, CIIEKTPAIIbHBIN aHau3.

T'eozpaghusa: MarHUTHBIE TIOTIOCA 3€MJIH, 3aJI€KH MATHUTHBIX PYIl, POTOCHEMKA 3€MHOM MTOBEPXHOCTH,
MpeACcKa3aHue 3eMJIETPSICEHU M.

Texnonocua: nVHUU DBJEKTpoONepenad, TEHEepaTop MEPEMEHHOTO TOKa, JJIEKTPOJBUTATEINb,
WHAYKIUOHHAS TIeYb, pajap, paauonNpuéMHHK, TeleBH30p, aHTeHHa, TenedoHn, CBY-meus,
MIPOCKIIMOHHBIN anmapar, BOJOKOHHAs ONTHUKA, COJTHEYHAs Oarapes.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC

/o

Haumenona
HHE
pasnuenoB u
TeM
y4eOHOro
peaMeTa

Komunue
CTBO
qacoB

HpOFpaMMHOC COACPIKAHUC

OcHOBHBIE BUBI ACITEITLHOCTH
oOyyJaronuxcs

Paznen 1. Hayunblii MeToa MO3HAHMS NPHPOABI

1.1 duznka u 2 ®u3nka — HayKa 0 IpUPOE. N3ydyeHne HayyHBIX (AMIIUPHUYECKHUX U
METOBI Hayunsle MeTOBI TO3HAHKS TEOPETUYECKHX ) METOI0B MTO3HAHUS
MTO3HAHUS OKpyKarorero mupa. Pois okpyxaroriero mupa. O0CyKIeHe rPaHuLl
IIPUPOLBI JKCIIEPUMEHTA U TEOPUH B OPUMEHUMOCTH (PU3NYECKUX 3aKOHOB U

NIpOLECCE MO3HAHUS IIPUPOJIBI. Teopuil. PaboTa B rpyrmmne no noAroToBke
DKcIepuMeHT B (pu3uKe. KOPOTKHX COOOIIIEHUH O POJIU U MECTe
MonennpoBanue pU3NYECKUX (GU3MKY B HayKe U B PAKTUYECKOM
SIBJICHUH U npoueccoB. HayuHble | nedATelbHOCTH IroAeH. JleMoHcTpanus
runore3bl. u3nyeckre 3aKOHbI U | aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIbHBIX
TEOpHHU. I'paHuIbl IPUMEHUMOCTH | IPUOOPOB, KOMITBIOTEPHBIX JATYUKOB.
¢u3znueckux 3akoHOB. [IpuHIMI OcBoeHre OCHOBHBIX MTPUEMOB pabOThI C
cooTBeTcTBUA. Posib 1 MecTO ugpoBoi 1aboparopueil no pusnke
¢bu3uku B pOpMUPOBAHUU

COBPEMEHHOM HAYYHON KapTUHBI

MHpa, B IPAKTUYECKON

JEeATEIbHOCTH JIIOAEH

Hroro no pazgeny 2

Pa3nen 2. Mexanuka
Kunematuk 5 MexaHn4YeCcKOe IBUKEHHE. IIpoBeneHune 3KCIEpUMEHTa: U3y4YEHUE
a OTHOCHUTENBHOCTh MEXaHUYECKOTO | HEPABHOMEPHOI'O ABMXKEHHUS C 1IEJIBIO

neuxkenust. CucreMa oTcuéTa.
Tpaexropus. [Iepemerenue,
CKOPOCTb (CpeHss CKOPOCTH,
MIHOBEHHasl CKOPOCTh) U
YCKOpEHHUE MaTepUabHON TOUKH,
UX TIPOEKIIMU Ha OCU CUCTEMBI
koopauHat. CroxkeHue
MEPEMELIEHUN U CIIOKEHUE
ckopocrteid. PaBHOMepHOE 1
PaBHOYCKOPEHHOE
MPSIMOJIMHEIHOE ABM>KEHUE.
I'paduku 3aBuUCHMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHUS,
MyTH U TIEPEMEILICHUS
MaTepHUaIbHOM TOUKH OT BPEMEHHU.
CBobonHoe najieHue. Y CKOpeHue
CcBOOOIHOTO ITaECHUS.
KpuBosmHeliHOE ABUXKEHUE.
JIBr>keHre MaTepraibHON TOUKHU
10 OKPY’KHOCTH € TIOCTOSTHHOM T10
MOJYJIFO CKOPOCThIO. YTJIOBas

orpezieNieHUsI MTHOBEHHOUM CKOPOCTH;
MCCJIEIOBAaHUE COOTHOIIICHUS MEXTY
MyTSIMH, TPOHICHHBIMU TEJIOM 3a
MOCJIEI0BATEIbHBIE PABHBIC TPOMEKYTKH
BpPEMEHH MPU PaBHOYCKOPEHHOM JBUKEHUU
C Ha4aJIbHOW CKOPOCTBIO, PABHOU HYJIIO;
M3y4YEHUE JBUKCHUS [IapHUKa B BI3KOU
KUOKOCTU; UBYUCHUC NBHUIKCHUA TCJIA,
OpoIIeHHOT0 ropru30HTaNbHO. OOBsICHEHHE
OCHOBHBIX ITPUHIIUIIOB I[CﬁCTBHSI
TEXHUYECKUX YCTPONCTB, TAKHX KaK:
CIIMAOMCTP, LCITHBIC U peMéHHbIe nepcaauun
JBUKEHHUSI; U YCIOBUIM MX O€30MacHOTO
HUCIIOJIB30BAaHUs B HOBCGI[HGBHOﬁ JKU3HU.
Pemmenuie pacuéTHbIX 33124 C IBHO
3alaHHOM (PU3UYECKON MOJIEIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX (POpMYIT
kuHemaTuku. [locTpoenue u ananus
rpauKoB 3aBUCUMOCTEN KHHEMATHYECKHX
BCJIMYHMH OT BPECMCHHU IJI1 PaBHOMCPHOT'O U
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
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CKOPOCTb, TUHEHHAsA CKOPOCTb.
[lepuon u yactoTa oOpaleHHUS.
[lenTpocTpemMuTesbHOE
yckopenue. Texuuueckue
YCTPOMCTBA U IIPAKTHYECKOE
IIPUMEHEHHUE: CIIUAOMETD,
JBUKEHHME CHAPSI/IOB, LIETHbBIE U
PEMEHHBIE TIEpeIaun

nBrkeHus. PacrioznaBanue GU3NMYECKUX
SIBICHUH B Y4COHBIX OMBITAX U
OKPYXKArOIICH KU3HU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBUKECHHE, CBOOOIHOE TIaICHUE Tell,
JIBHKCHHE 110 OKPY>KHOCTH. OnucaHue
MEXaHHUYECCKOTI'O ABUKXCHUSA C
HCIIOJIb30BaHUEM (PU3NYCCKUX BEITUUHH:
KOOpJAuHaTa, IMyTh, ICPEMCIICHUC,
CKOPOCTh, yCKOpeHue. PaboTa B rpyrmimax
[IpU IIJIAHUPOBAHUY, IIPOBEACHUN U
UHTEPIIPETAIIMA PE3YJIHTATOB OMBITOB U
aHaJIN3¢C JONOJHUTCIBbHBIX UCTOYHHUKOB
MH(GOpPMAIIUH 110 TEME

2.2

Jnnamuka

[IpuHOAII OTHOCUTENBHOCTH
lNanunes. [lepBblii 3aK0H
Herorona. MnepumansHbie
cucremsl orcuéra. Macca rena.
Cuna. [IpuHiun cyneprno3unuu
cui. Bropoii 3akon Herotona st
MaTepuaabHON TOUKH. TpeTuil
3aKkoH HproTOHa 114
MaTepHUaJIbHBIX TOUYEK. 3aKOH
BCEMHUPHOTO TsAroteHus. Cuna
TskecTH. [lepBas kocMuueckast
ckopocTh. Cuia ynpyroctu. 3aKoH
I'yka. Bec Tena. Tpenue. Buael
TpeHus (IIOKOs, CKOJIbKEHUS,
kauenus ). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHHs CKOJIbKEHUS
U CWJIa TPEHHS TTOKOS.
Koaddumnment tpenus. Cuna
COTPOTHUBIICHUS MIPU JBUKCHUU
TeJa B )KUIKOCTH WJIU Tase.
ITocTynarensHOE U BpalaTelibHOE
JBUKEHHE a0COTIOTHO TBEPAOTO
Tesa. MOMEHT CHIIBI
OTHOCHUTEJIBHO OCH BpPaLCHUSI.
[Ineqo cunel. Ycenosus
paBHOBECHS TBEPAOIO TENA.
TexHuueckue ycTpoucTsa u
MIPAKTUYECKOE IPUMEHEHHUE:
MOAIIUITHUKY, IBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB

CpaBHeHue Macc B3aUMOJIEHCTBYIOIINX
Ten. V3ydeHne 3aBUCIMOCTH CHITBI
yIPYTOCTH OT JeopMaInu; CpaBHEHHE
CHWJI TPEHUSI TTOKOSI, KAUE€HHUS U CKOJIbKEHHUSI.
O0wbscuenne HeBecoMocTH. [IpoBenenune
SKCIIEPUMEHTA: UCCIIeI0BAaHUE
3aBHCHUMOCTH CHJI YIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U PE3HHOBOM
oOpa3iie, OT ux AedopMaIum; n3yudeHue
JBUKEHHs OpyCcKa M0 HaKJIIOHHOU
IUIOCKOCTH; UCCIIEI0BAaHUE YCIOBUM
paBHOBecHsI TBEPAOTO TeNa, UMEIOLIETO OCh
BpameHus. O0bsicHeHne 0COOEHHOCTEH
PaBHOMEPHOTO U PABHOYCKOPEHHOTO
MPSIMOJTMHEHOTO IBMKEHUSI, CBOOOTHOTO
NaJIeHUs Te, IBUKEHUS 110 OKPYKHOCTH
Ha OCHOBE 3ak0HOB HbroTOHA, 3aKk0Ha
BCEMUPHOTO TATOTeHUs. OOBsICHEHHE
OCHOBHBIX TIPHHIIUIIOB JCHCTBUS
MOJUIUITHUKOB U UX MPAKTUYECKOTO
npuMmeHeHus. OObsICHEHUE IBIKECHUS
HCKYCCTBEHHBIX CITyTHHKOB. Pemenue
pacu€THBIX 3a/1a4 C SIBHO 3aIaHHOMN
bu3nYeCKO MOAEIBIO C UCTIOJIB30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJT JTMHAMUKH.
Pacno3naBanue pu3nvecKux sSBICHUN B
Y4EOHBIX OIBITaX U OKPYKAIOIIEH )KU3HU:
WHEpILIMS, B3aUMOJICHCTBUE Te. AHAIIN3
(GU3HYECKUX MPOIIECCOB U SIBICHUMN C
MCIIOJIb30BaHUEM 3aKOHOB U IIPUHIIUIIOB:
3aKOH BceMHpHOro Tsarorenus, I, 11 u 111
3akoHbl HpIOTOHA, MPUHIUT CYNIEPIIO3ULIUN
CWJI, IPUHIIUATI PABHOIIPABHOCTH
MHEPLHATIBHBIX CUCTEM OTCUETA
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23 3aKOHbI 6 NMnynsc MaTepualbHOW TOUYKH [IpoBenenue sKkcrepuMeHTa: U3y4eHue
COXPaHEHHU (Tena), cucTeMbl MaTepUaIbHbIX abCOJIIOTHO HEYIIPYTOro yAapa ¢ HOMOIIbIO
1B ToueK. VIMITyJIbC CHIIBI U JIByX OJINHAKOBBIX HUTSHBIX MAsTHUKOB;
MEXAHUKE M3MEHEHHE UMITyJIbca Tejla. 3aKOH | UCCIIEZIOBAaHUE CBA3H PaOOThI CUIIBI C

COXPAaHEHHUS UMITYJIbCA. M3MEHEHUEM MEXaHUYECKOW SHEPruu Teia
PeaxtuBHoe nBuxkenue. Pabora Ha IPUMEPE PaCTSHKEHUS PE3UHOBOIO
cuibl. MOIIHOCTD CHIIBI. *ryta. OLieHKa aOCOIOTHBIX U
Kunernueckas sHeprus OTHOCHUTEJIbHBIX MOTPEIIHOCTEN N3MEPEHUIN
MaTepualbHON TOUKH. Teopema 00 | puznyeckux BennuuH. Pemenne
W3MEHEHNUN KHHETUYECKOU pacu€THBIX 3a7a4 C SIBHO 3alaHHOM
sHepruu. [loTeHnmanpHas ($u3nUeCcKoil MOJIENBIO C UCTIONBb30BaHUEM
sHeprus. [loTeHnnanbHas S3Heprus | OCHOBHBIX 3aKOHOB U ()OPMYJI TUHAMUKH U
ynpyro aepopMupoBaHHOMH 3aKOHOB COXpaHeHus. Pemenue
npyxuHsl. [loreHnnansHas KaueCTBEHHBIX 3aJa4 C ONOPOi Ha
SHeprus Tena BOIU3U W3y4EHHBIE B pazjene «MexaHuka»
MTOBEPXHOCTU 3€MJIN. 3aKOHBI, 3aKOHOMEPHOCTH U (pU3NYECKHE
[loTeHunanbHbIE U aByieHus. OnrcaHne MEXaHUYECKOT O
HENOTEeHUINaIbHbIE CHIIBL. CBSA3b JIBYDKEHUS C UCTIOJIb30BaHUEM (PU3MUECKUX
paboThI HEMOTEHIIMATBHBIX CHJI C | BETMUMH: UMITYJIbC T€JIa, KHHETHYECKas
U3MEHEHHUEM MEXaHUYECKOU JHEPrus, NOTEHINAIbHAS DHEPIHS,
SHEPTUU CUCTEMBI T€Jl. 3aKOH MeXaHHuecKkasi paboTa, MeXaHU4ecKas
COXpAaHEHUS MEXaHUYECKOU MOIIIHOCTh. AHaNN3 (PU3NUECKUX
SHEpPruu. YIpyrue u Heynpyrue IIPOLIECCOB U SIBJIEHUH C UCIIOJIb30BAHUEM
CTOJIKHOBEHUS. TexHuueckue 3aKOHA COXPAHECHUS MEXAHUYECKON
YCTPOMCTBA U IPAKTHUUECKOE DHEPIrUH, 3aKOHA COXPAHEHUSI UMITyJIbCA.
IIPUMEHEHHE: BOAOMET, KOTIED, OOBsicHEHHE OCHOBHBIX IIPUHIIUIIOB
MIPYXUHHBIN UCTOJET, ABMXKEHUE | JEHCTBUS U IPAKTUYECKOTO IPUMEHEHMUS
paker TEXHUYECKUX YCTPOMCTB, TAKMX KaK:
BOJOMET, KOIIEP, IIPYKUHHBIM IUCTOJIET.
OO0bsicHEeHHEe JBMKEHUS PaKeT C OTIOPOM Ha
U3yUYeHHbIC (PU3UUECKUE BETUUNHBI U
3aKOHBI MeXaHUKU. cnons3oBanue npu
HOJTrOTOBKE COOOLICHUI O MPUMEHEHUN
3aKOHOB MEXaHUKH COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUHN IS
MOMCKa, CTPYKTYPUPOBaHMUS,
MHTEPIIPETALMU U TIPEICTaBICHUS
uHbOpMalluu, KPUTUYECKUN aHAIIN3
noixy4yaemoil napopmanuu Ipoenenue
KOCBEHHBIX U3MEPEHNMN, NCCIIET0BAHUI
3aBUCUMOCTEHN (PU3MUECKUX BEIUYHH,
IIPOBEPKa NPEUI0KEHHBIX THIOTE3
Hroro no paszneny 18

Paznen 3. Monekyn

spHas (U3MKa U TEPMOAMHAMHKA

3.1

OCHOBEI
MOJICKYJISIP
HOKHMHETHY
eCKOM
TEOpPUH

9

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KHHETHYECKOM
TEOPUH U UX OIBITHOE
obocHoBaHue. bpoyHoBCKOE
newkerne. uddysus. Xapakrep
JIBVDKCHUS M B3aUMOJICHCTBHS

[IpoBeneHune 3KcriepuMEHTa: ONpeAeTIeHIE
Macchl BO3lyXa B KJIIACCHOI KOMHATe Ha
OCHOBE U3MEpEeHHI 00bEMa KOMHATHI,
JIABJICHUS M TEMIIEPAaTyphl BO3/yXa B HEH;
WCCJICTOBAHHE 3aBUCIMOCTH MEXKTY
napamMeTpaMH COCTOSIHUSL Pa3peKEHHOTO
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JacTull BellecTra. Moaenu
CTPOCHHUS Ta30B, KUIKOCTEH U
TBEPABIX TEN U 00BICHEHUE
CBOICTB BeIlECTBA HA OCHOBE dTHX
Mozenei. Macca u pazMepsl
Mosekys. KomuyecTBo BemecTna.
[TocTostnnas ABoraapo. TemioBoe
paBHOBecuHe. Temrepatypa u eé
m3mepenue. lllkana Temneparyp
Lenbcusi. Moaenb uacaabHOTO
ra3za. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KUHETHUECKOU
TEOPHUH UJICaTTLHOTO Ta3a.
AOcoroTHas TeMIiepaTypa Kak
Mepa CPETHEN KNHETUYECKOU
SHEPTHUH TEIUIOBOTO JABUKEHUS
yacTul raza. [llkana temmnepatyp
KennBuHa. 'a30BBIC 3aKOHEI.
YpaBHeHue
MenaeneeBa—Kinaneiipona. 3akoH
Hansrona. M3onpoueccel B
HJI€aJIbHOM T'a3€e ¢ IOCTOSHHBIM
KOJIMYECTBOM BEILIECTBA.
I'paduaeckoe nmpencraBneHne
M30IPOIIECCOB: U30TEPMA,
n3oxopa, n3obapa. Texuuyeckue
YCTPOMCTBA U MPAKTHUECKOE
MIPUMEHEHHUE: TEPMOMETD,
Oapomerp

ra3a. OneHka abCOFOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN N3MEPEHUI
¢usnueckux BenunuuH. OObsICHEHHE
OCHOBHBIX IPUHIIUIIOB JCHCTBHI
TepMOMETpa U OGapoMeTpa U YCIOBUN UX
0e301acHOTO UCIOJI30BAHUS B
MOBCEIHEBHOM >ku3HU. Pacro3HaBanue
(U3UYECKUX SIBJICHUH B yU€OHBIX ONBITaX U
OKpy’Karomien xxu3au: auddysus,
OpoyHOBCKoe aABnxkeHue. Onucanue
TEIJIOBBIX SIBJICHUM C UCIIOIH30BAHUEM
(bU3UYECKUX BEIMYMH: JIaBJICHUE Ta3a,
TeMIIepaTypa, CPeAHssE KHHETHUeCKas
SHEPrus XaoTUYECKOTO JBUKECHUS
MOJIEKYJI, CPETHEKBAIpaTUYHASI CKOPOCTh
MOJIEKYJI. AHaIU3 (PU3NYECKUX TTPOIIECCOB
U SBJICHUH ¢ ucroab3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEeaHEN
KHUHETUYECKOM SHEPTUH TETIOBOTO
JBIKEHUS MOJIEKYJ C aOCOFOTHOM
TemnepaTypou. Pemenue pacu€THbIxX 3a1a4
C SIBHO 33JIaHHON (PU3UIECKON MOJIETIBIO C
UCIIOJIb30BAHUEM OCHOBHBIX MOJIOKEHUN
MKT, 3ax0oHOB ¥ hOpMyIT MOJIEKYIISIPHOM
¢u3uku. Pabora B rpynnax npu
MJIAHUPOBAHUY, TPOBEJACHUH U
MHTEPIPETALMH PE3YyJIbTAaTOB ONBITOB U
aQHAJIU3€ JOTOJHUTEIbHBIX HCTOYHUKOB
uH}OpMAIIUHU 10 TEME

3.2

Tepmoaun
aMHKa.
TemnmoBrlie
MaIlIHBI

10

TepMmoanHaMuyeckasi cUCTEMA.
BryTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U
CHOCOOBI €€ U3MEHEHHUS.
KonnuecTtBo Temnotel u padoTa.
BnyTtpeHnHss sHeprus
OJIHOATOMHOTO UJICAIBHOTO Ta3a.
Bunel renionepenaun:
TEIUIONPOBOAHOCTh, KOHBEKIHS,
W3JIy4YCHUE. Y AebHas
TEIUIOEMKOCTH BEILIECTBA.
KonugectBo TemnoTs! nmpu
teronepenaye. [lonstue 06
anunabatHoM mporiecce. [lepBblit
3aKOH T€PMOJIMHAMUKH.
[IpuMeHeHue nepBoro 3aKoHa
TEPMOJMHAMUKY K U30IPOIIECCaM.
I'paduueckast HHTEpIIpETALIUS
paboThl Taza. Bropoii 3akoH
TepMomHaMuKH. HeoOpaTumocThb
MPOLIECCOB B npupoze. TermnoBbie
MawuHel. [[puHIUIBL AEACTBUS
TEIUIOBBIX MAIIHH.

[IpoBeaeHME 3KCIEPUMEHTA: U3BMEPEHUE
YAEIbHOM TEINTIOEMKOCTH BEILIECTBA.
Ornenka abCOMIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEN U3MEepeHNH (HPU3NIECKIX
BeJNIMUMH. M3yueHue moaeneit mapoBoit
TypOUHBI, ABUTATENS] BHYTPEHHETO
CrOpaHusi, pEaKTUBHOTO JIBUTATEJIs.
OObsicHEHHEe IPUHLIUIIOB AEUCTBUA U
yCIJIOBUI 06€301aCHOT0 MCTIOIb30BAHMUS B
IIOBCE/IHEBHOM JKHU3HM JBUTATENSA
BHYTPEHHET0 CrOpaHusi, ObITOBOIO
XOJIOIMJIbHUMKA, KOHIUIIMOHepa. Onucanue
CBOMCTB T€JI U TEIUIOBBIX SIBICHUH C
UCTIOJIb30BaHUEM (DU3UYECKHUX BEJIMUMH:
JIaBJICHUE Tra3a, TeMIepaTypa, KOJIM4eCTBO
TEIUIOTHI, BHYTPEHHSS SHEPIUs, paboTa
rasa. Pemenne pacu€THbIX 3a71a4 C SIBHO
3a/laHHON (PU3MYECKON MOJIEIBIO C
HCITOJIb30BAHNEM OCHOBHBIX 3aKOHOB U
dbopmys MoKy IApHOH (PpU3NKH 1
TEPMOJMHAMUKH. PellieHne kauecTBEHHBIX
3a/1a4 ¢ OIIOPOH Ha U3yUEHHBIE B pa3felie
«MonekynsipHast pusuka u
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[Ipeobpa3zoBanus 3HEpruun B
TEIJIOBBIX MallIMHAX.
Koadduuuent noneznoro
JEUCTBHUS TEINIOBOM MAaIlIVHBI.
Huxn KapHo u ero ko3¢ dunuent
MIOJIE3HOTO AECHCTBUSL.
DKosorundeckue npoodaemMbl
TEIIO9HEPreTUKU. TexHuueckue
YCTPOMCTBA U NPAKTHYECKOE
IIPUMEHEHHE: ABUraTellb
BHYTPEHHETO CrOpaHusi, OBITOBOM
XOJIOAUIBHUK, KOHAULIMOHED

TEPMOJUHAMUKA 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE SBICHHUSL.
Pabora B rpynnax npu aHanuse
JIOTIOJIHUTEIbHBIX UCTOYHHUKOB
UH(OPMALIUH TI0 TEME

3.3 | ArperatHsl 5
e
COCTOSIHUS
BEIIECTBA.
da3oBbIE

nepexoabl

[TapooGpazoBanue u
KoHAeHcanus. Mcnapenue u
KureHne. AOCOIOTHAS 1
OTHOCHUTEJbHAs BIAKHOCTb
BO31lyxa. HacelienHslii nap.

VY aenpHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTH
TEMIEPATypPbl KUTICHUS OT
naBiieHus. TBEpaoe Teno.
Kpucrannuueckue u amopHbie
Tena. AHU30TPONMS CBOWCTB
KpucTaioB. JKuakue KpucTaibl.
CoBpeMeHHbIE MaTepUabl.
[1naBneHue u KpUCTAUIU3AIIHSL.

VYV ienpHas TemuoTa miaBJICHHUS.
CyOnumarus. YpaBHeHUE
TeryIoBoro Oananca. TexHuueckue
YCTPOMCTBA U MPAKTHUECKOE
MIPUMEHEHHE: TUTPOMETP H
TICUXPOMETP, KATOPUMETD,
TEXHOJIOTHH MTOJTYICHUS
COBPEMEHHBIX MaTepUaoOB, B TOM
YHClie HAHOMATEPHUAJIOB, U
HAaHOTEXHOJIOTUU

[IpoBenenue 3xcriepuMenTa: u3sMepeHne
OTHOCHUTEIILHOM BIIaKHOCTH BO3AyXa.
Or1eHKa a0CONIOTHBIX M OTHOCHUTEIBHBIX
MOTPENTHOCTEH U3MEPEHUHN (HU3HMIECKUX
BEJIMYMH. M3yueHne CBOMCTB HACBIIIEHHBIX
MapoB, CIIOCOOOB U3MEPEHUS BIAKHOCTH
HaGnroienne KureHust Ipy MOHMKEHHOM
JIaBJICHWW, HATPEBAHMS U TUTABJICHHS
KpUCTAJIIMYECKOro BeuiecrBa. OObsICHEHNE
MIPUHIIMIIOB JEHCTBUS U YCIOBUM
0€30I1aCHOTO HCITOJIB30BaHUS B
MTOBCETHEBHOM KM3HU TUTPOMETPA,
MICUXPOMETpa, Kajopumerpa. Mzyuenue
TEXHOJIOTHH MOJTyYEeHHUsS] COBPEMEHHBIX
MaTepHuajoB, B TOM YHUCIIE
HaHOMaTepHuayioB. Pemenne pacuéTHBIX
3a7a4 C sIBHO 331aHHON (PU3NYECKOI
MOJICIIBIO C CTIOJBb30BAaHUEM YPABHECHHS
TEIIOBOro OanaHca. Pemenne
KaueCTBEHHBIX 3aJ1a4 C OMOPOH Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue ABICHUS 110 TEME.
PacrioznaBanue Gu3NYECKUX SBICHUHN B
y4EeOHBIX OIBITaX U OKPYKAFOIICH KU3HU:
nedopMarust TBEPIBIX TEll, HArpeBaHUE U
OXJIQXKICHHUE TEJI, U3MCHCHHE arperaTHbIX
COCTOSIHHMM BEIIIECTBA U OOBICHCHUE UX HA
OCHOBE 3aKOHOB U (hOPMYJI MOJICKYJISIPHON
¢u3uku. McnonszoBanue
HH()OPMAITMOHHBIX TEXHOJIOTUN TSI
MOKCKA, CTPYKTYPHUPOBAHHSI,
WHTEPIPETAIMH U MTPEICTaBICHUS
uH(GOPMAIIUHU TIPU TIOITOTOBKE COOOIIIEHUH
0 MPUMEHEHHUH 3aKOHOB MOJICKYJISIPHON
(GU3HUKY U TEPMOJAMHAMHUKH B TEXHUKE U
TEXHOJIOTHIX

Hroro no pazneny 24

Paznen 4. DnexrpoaguHamMuka
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4.1 OnexTpocT 10 OnexTpusanus Tei. [IpoBeneHue 3xkcepUMeHTa: U3MEPEHHE
aTUKa Onektpruyeckuii 3apsa. [[Ba Buna | a1eKTpo€MKOCTH KOHAeHcaTopa. OueHka
ANEKTPUYECKUX 3apsI0B. a0COIIIOTHBIX U OTHOCUTEIIBHBIX
[IpoBOAHMKH, AUDITIEKTPUKHU U MOTPEIIHOCTEeN U3MEPEHHUH (PU3NIECKIX
MIOJIyIIPOBOJIHUKH. 3aKOH BEJIMYMH. V3ydyeHne npuHIUIIOB 1eHCTBUS
COXpaHEHUs 3JIEKTPUUECKOTO 3JIEKTPOCKOINA, JIEKTPOMETPA,
3apsana. BzaumopeicTBue 3apsa10B. | KOHIeHcaTtopa. M3ydeHne NpuHIUIIOB
3akoH Kynona. ToueuHsblit JIEUCTBUSI M YCIIOBHI 0€301MacHOro
JJIEKTPUYECKUN 3apsI. IIPUMEHEHUs B IPAKTUYECKOM JKU3HU,
DIIEKTPUYECKOE MOJIE. KOIUPOBAJIBHOTO ammapara, CTpyMHOro
Hanpsoxk€HHOCTD AIIeKTpUYecKoro | mpuHTepa. PaccMoTpenne puzndeckux
nojst. [IpuHImMn cynepno3uiuu OCHOBAHMH AJIEKTPOCTATUYECKOM 3aIUThI U
AJIEKTPUYECKUX MoJe. JInnnn 3a3eMJICHHUS JIEKTponpruOopoB. Pemenue
HaIpsHKEHHOCTH 3JIEKTPUYECKOT0 | paCYETHBIX 33/1a4 C SIBHO 3aJJaHHOMN
nonsi. PabGora cun ($u3MUECKOil MOJIENBIO C UCTIONBb30BaHUEM
3JEKTPOCTATUYECKOTO MOJIS. OCHOBHBIX 3aKOHOB U (pOpMyJT
[Torenuuman. PazHocts AJIEKTPOCTATUKU. Pellenre ka4eCTBEHHbIX
noreHuuanos. [IpoBoaHuky n 3a/1a4 C ONOPOW Ha N3YUYEHHBIE 3aKOHBI,
TUBJIEKTPUKHU B 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS
3JEKTPOCTATHYECKOM II0JI€. 3JIEKTPOCTATHKU. Pacrio3HaBaHue
JsnexTpuueckast ¢u3nUecKuX SABICHUI B y4eOHBIX ONBITAX U
MIPOHUIIAEMOCTb. OKPY’KAOIIEH JKU3HU: IIEKTPU3aLHUs TET,
OnexTpoéMkocTh. KoHneHCaTOp. | B3aMMOJCHCTBHE 3apsI0B U 00BICHEHUE HX
DIEeKTPOEMKOCTD IIJIOCKOTO Ha OCHOBE 3aKOHOB U (hopMyT
KOHJIEHCAaTopa. DHeprus NIeKTpocTaTuku. OnucaHue U3y4eHHbIX
3apsKEHHOTO KOHJIEHCATopA. CBOMCTB BEILIECTBA U JJIEKTPUUECKHUX
TexHuueckue yCTpoucTsa u SIBIICHUH C UCTIOJIb30BaHUEM (PU3UUECKHX
MIPAKTUYECKOE IPUMEHEHHUE: BEJIMYMH: JIEKTPUUECKUH 3apsi,
AJEKTPOCKOIL, IEKTPOMETP, HaNPsUKEHHOCTD JIEKTPUYECKOTO T10J1,
3JIEKTPOCTATHYECKAs 3aINTA, MOTEHIMAJI, PA3HOCTh ITOTEHIUAJIOB,
3a3eMJICHHE DIIEKTPOIIPUOOPOB, AIIEKTPOEMKOCTh. AHAIN3 PU3NIECKUX
KOH/JIEHCATOP, KOMMMPOBAJIbHBII IIPOLIECCOB U ABJICHUI C UCIOJIb30BAHUEM
anmnapar, CTpyHUHbIA IPUHTED (U3UUECKUX 3aKOHOB: 3aKOHA COXPaHEHUS
3JEKTPUYECKOTO 3apsijia, 3akoHa Kyona.
Pabora B rpynmnax npu aHaiuze
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB
UH(POPMALIUHU U MTOJITOTOBKE COOOIIEHHI O
MPOSIBJIEHUH 3aKOHOB 3JIEKTPOCTATHKU B
OKpY KaroIleH *KU3HU U IPUMEHEHUH UX B
TEXHHUKE
4.2 [Tocrosaun 12 DNEeKTPpUYECKUM TOK. Y CIoBuUs IIpoBeneHue sKkCIEpUMEHTA: U3YyUYECHUE
bl CYILIECTBOBAHUS AIEKTPUUECKOTO | CMEIIAHHOTO COEIMHEHMS PE3UCTOPOB;
AIEKTpHUYE toka. Uctounnku Toka. Cuna u3mepenne DJIC uctouHuka Toka u ero
CKUH TOK. ToKa. [locTOsTHHBIN TOK. BHYTPEHHETO CONPOTUBIICHUS;
Toxku B Hanpsokenne. 3akon Oma st HaOroieHue aexkTpousa. OueHka
pa3INYHBIX y4acTKa LEeNu. DIEKTPUIECKOe a0COTIOTHBIX U OTHOCUTENBHBIX
cpenax COIIPOTHUBIIEHUE. Y IEJIbHOE HOTPEIIHOCTEN U3MepeHNH (hrU3NIeCcKIX

COTIPOTHUBJICHNE BEIIECTBA.
ITocnenoBsarennHOE,
napajieIbHOE, CMEIIaHHOE
COEMHEHHE MPOBOTHUKOB.
PabGoTa s1eKTpruecKkoro Toka.

BenmnurH. OOBICHEHNE TIPUHIUITOB
JEHCTBUS U YCIOBUN O€301MacHOTO
NPUMEHEHHS aMIIEpMETPa, BOJILTMETPA,
peocTara, HCTOUHUKOB TOKa,
JJIEKTPOHATPEBATENIBHBIX U
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3akon Jlxoyns—JIenna.
MomIHOCTb 3MEKTPUYECKOTO TOKA.
DneKTpOoABMKYLIAsl CUJIa U
BHYTpPEHHEE CONPOTUBIICHUE
MCTOYHMKA TOKa. 3akoH Oma st
MTOJTHOU (3aMKHYTOM)
anexTpudeckon nenu. Koporkoe
3aMbIKaHUE. DJIEKTPOHHAs
MPOBOJUMOCTH TBEPABIX
METaJIOB. 3aBUCUMOCTb
CONPOTHUBIICHUSI METAJUIOB OT
TEMIEPaTypPHI.
CBepXIpOBOIUMOCTb.
DIJIEKTPUYECKUH TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBoaanku. CoOCTBEHHAS
Y TIpUMECHAas TPOBOJIUMOCTh
MOJYyIpOBOAHUKOB. CBOWCTBA
p—nh-miepexoja.
[TonynpoBOAHUKOBBIE TPUOOPBHI.
DIEeKTPUYECKUM TOK B pacTBOpax
U paciiaBax 3JIeKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JIccolManus. JNEKTPOIIU3.
DNEeKTPUYECKUM TOK B rasax.
CamocTosATEnbHBIN U
HECAMOCTOSITEIBHBIN Pa3psil.
Momnnus. [Inazma. Texunueckue
YCTPOMCTBA U MPAKTHYECKOE
MIPUMEHEHHE: aMIIePMETP,
BOJIBTMETP, PEOCTaT, UCTOYHUKU
TOKa, 3JIEKTPOHAIrpeBaTEIIbHbIE
pUOOPEI, TEKTPOOCBETUTEIHHBIC
puOOPbI, TEPMOMETP
CONPOTHUBIICHUS, BAKYYMHBIN
JTNOJT, TEPMUCTOPHI 1
(hoTOpe3UCTOPHI,
TIOJTYTIPOBOTHUKOBBIN THO],
raJibBaHUKa

AIIEKTPOOCBETUTEIBHBIX TPUOOPOB,
TEPMOMETPA COITPOTUBJICHHS], BAKYYMHOT'O
JM0/a, TEPMUCTOPOB U (HOTOPE3UCTOPOB,
MIOJIyITPOBOJIHUKOBBIX JUOJIOB, TAJIbBAHUKHU.
Pemenue pacu€rHbix 3a/1a4 ¢ IBHO
3aJIaHHOHN (PU3UIECKON MOJIEIIBIO C
MCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn Tembl «IlocTosTHHBIN
NEKTPUYECKUH TOK». PacriosHaBanue
(U3UYECKUX SIBJICHUH B yU€OHBIX ONBITaX U
OKPY’KaIOIIEeH KU3HU: AJIEKTPUUECKas
IIPOBOJIMMOCTB, TEIIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JIEHCTBUSI TOKA.
AHanu3 2IEKTPUYECKUX SBICHUN U
IIPOLIECCOB B LIETIAX MOCTOSIHHOI'O TOKA C
HCITOJIb30BAaHNEM 3aKOHOB: 3aKOH OMma,
3aKOHOMEPHOCTH IOCJIE0BATEIBHOTO U
MapajuyIeIbHOTO COEIMHEHUS IPOBOAHUKOB,
3akoH Jlxxoyns-Jlenna. Onucanue
M3YUYEHHBIX CBOKCTB BEIIECTB U
NIEKTPUUECKUX SIBICHUM C
UCIIOJIb30BaHUEM (U3NYECKUX BETUUHH:
ANEKTPUUECKUH 3apsifl, CHIa TOKa,
3JIEKTPUYECKOE HAPSHKEHUE,
AIEKTPUUECKOE COMPOTUBIICHUE, PA3HOCTD
noteHimanos, JC, paboTa Toka,
MOLIHOCTb TOKa. Vcrions3oBanue
MH(GOPMALIMOHHBIX TEXHOJIOTHH TS
MOMCKA, CTPYKTYpUPOBAHUS,
MHTEPIPETALNH U NTPEICTaBICHUS
uH(GOpPMAIIMU TIPU MOATOTOBKE COOOIIEHUH
O MIPUMEHEHUH 3aKOHOB ITIOCTOSIHHOT'O TOKa
B TEXHUKE U TEXHOJOTUSIX

Hroro no pazgeny 22
PesepBHOE BpeMst 2
OBUIEE 68
KOJIMYECTBO
YACOB I10
[TPOI'PAMME
11 KIIACC
No Hauwmenosa | Kommuec
;'[/H HUC TBO HpOFpaMMHOG COZACPpIKAaHUC OCHOBHBIE BUAbBI JCATCIBHOCTU O6y‘{aIOH.[I/IXC$I
pa3/enoB M | 4acoB
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TEM

y4eOHOTO
npeaMera
Pazpgen 1. DiekrpoamHaMuka

MaruutHoe ITocTosiHHBIE MATHUTBI. IIpoBenenue 3KcriepuMeHTa: U3yUEHHE
noie. BzaumoneiicTBUE MOCTOSHHBIX MarHUTHOTO MOJIA KaTyIIKU C TOKOM;
Dnekrpomar MarHuToB. MarnuTtHoe none. Bektop | uccnenoBaHue ASHCTBUS NOCTOSSHHOTO MarHuTa
HUTHAas MarHuTHoW nHayKuuu. IlpuHumn Ha PAMKY C TOKOM; UCCJIEIOBAaHUE SIBJICHUS
WUHITYKITUS CyNEpHO3ULIMY MAarHUTHBIX MOJIEH. 3JICKTPOMArHUTHOM UHAYKINU. OTIeHKa

JluHUM MarHUTHON UHAYKLIHUH.
KapTuna nuHuii MarHUTHOM
WHIYKITAHU TI0JIST TTIOCTOSIHHBIX
MAarHuTOB. MarHuTHOE 1oJie
IIPOBOIHHKA ¢ TOKOM. KapTuHa
JIMHAN WHAYKITATA MarHATHOTO TIOJIS
JUTMHHOTO MPSIMOTO TIPOBOJHUKA U
3aMKHYTOTO KOJBIIEBOTO IIPOBOTHHUKA,
KaTymiku ¢ TokoM. OmBIT Opcerena.
BzaumoneiicTBrE NIPOBOAHUKOB C
TokoM. Cnna Amnepa, e€ MoyJib U
Hanpasienue. Cuna JlopeHniia, e€
MOYJIb ¥ HampaBieHue. J{Brkenne
3apSXKEHHOM YacTHUIBI B OJHOPOTHOM
MaraiTHOM I1oiie. PaboTa cuibt
Jlopenna. SBienue

a0COIOTHBIX M OTHOCUTENBHBIX OTPEITHOCTEN
n3MepeHnid pu3naeckux BennauH. OObsICHEHNE
NPUHIIAIIOB JIEWCTBUS U YCIOBHIA O€30MacCHOTO
MIPUMEHEHUS IOCTOSHHBIX MarHUTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOIBUTaTELs,
YCKOpHUTEJIEH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIUOHHOU neun. Pemenue pacuérHeIix
3a1a4 Ha MpUMeHeHne (HOpMyI TEMbI
«MarnuTtHoe 1oJje. JIeKTpoMarHuTHas
WHAYKUUA». Perenne kadecTBeHHBIX 33134 C
OIOPOH Ha N3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE SIBICHUS TEMbI
«MarnuTtHoe noJie. DNeKTpOMarHuTHas
UHAYKLIU». OnpeneneHne HarpaBieHus
BEKTOpa MHAYKIMH MarHUTHOTO TTOJIs
MIPOBOJIHUKA C TOKOM, CHJIBI AMIIepa U CHITBI

L1 1 3NeKTpoMarHuTHOM uHaykimu. [lotok | Jlopenia. PacniosnaBanue ¢pusnieckux
BEKTOpa MAarHUTHOM MHAYKIUH. SIBIICHUH B YY€OHBIX ONBITAX U OKPYKAIOIICH
DNEeKTPOABIKYIIAS CHJIa HHAYKIMH. | )KU3HU: B3aUMO/IEIICTBHE MarHNUTOB,
3aKOH 3JIEKTPOMAarHUTHOW MHAYKLIUHU | 3JIEKTPOMAarHUTHAs UHAYKLUS, 1eHCTBHE
®apanes. BuxpeBoe anekTpuueckoe | MArHUTHOTO I0JI Ha MPOBOJAHMK C TOKOM U
nose. DIEKTPOABIDKYLIAs CUIIa JBIKYIIUKACS 3apsl. AHANU3
WHIYKITAA B TIPOBOJTHUKE, 3JIEKTPOMATrHUTHBIX SIBJICHUH C
JBUKYIIEMCS TOCTYNATEIbHO B HCIOJIb30BAaHUEM 3aKOHA 3JIEKTPOMarHUTHON
OJHOPOJHOM MAarHUTHOM MOJI€. uHAyKIuu. OnucaHue U3y4YeHHbBIX CBOMCTB
IIpaBuio Jlenua. UHIyKTUBHOCTb. BEILIECTB U AJIEKTPOMArHUTHBIX SIBJIEHUM C
SIBneHre caMOMHAYKLNH. UCTIOJIb30BaHNEM (PU3MYECKUX BEITHYMH:
ONEeKTPOABIKYIIIAS CUJia MHIYKIUS MAarHUTHOTO MOJIsL, cujia Amrmepa,
CaMOMHAYKIMH. DHEPrUsi MAaTrHUTHOTO | cuiia JlopeHna, HHAYKTUBHOCTh KaTYIIKY,
T0JIs1 KaTyIIIKK C TOKOM. SHEPTHs JEKTPUIECKOT0 U MAarHUTHOTO TIOJIeH
OneKTpoMarHuTHOE ToJe.
TexHuuecKkue yCTporuCcTBa U
MIPaKTHYECKOE MTPUMEHEHHE:
MIOCTOSTHHBIE MarHUTHI,
3JEKTPOMArHUTHIL, AIEKTPOABUTATEND,
YCKOPHUTEIHN IEMEHTAPHBIX YaCTHIL,
WHIYKIIMOHHAS TI€Yb
Hroro no pazaeny 11
Pazpnen 2. Kone6anusi u BOJIHBI
2.1 Mexanuuec 9 KonebarensHas cucrema. CBobGomHbIe | MccaenoBanue mapaMeTpoB KojieOaTeabHOH
KHE U MeXaHHUYECKHE KOJIeOaHusl. CUCTEMBI — IEPUOA, YACTOTHI, AMIUIUTYABI U
3JIEKTpOMAar I'apmonnueckue konebanus. [lepron, | pas3sl konebannii (IPy>KUHHBIN W/HITH
HUTHBIC yacrora, aMIuTyaa u ¢asa MaTeMaThdeckuii MasTHUK). Habmonenue
KoJieOaHus konebanuil. [IpyKuHHBIN MasTHUK. 3aryxaromux Konebanuii. Mccnenosanue

MaremaTuuecKkuil MasiTHHK.

CBOIICTB BBIHYKJICHHBIX KOJICOAHMIH.
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VYpaBHEHHE rapMOHUYECKUX
konebanwii. [IpeBpamienne sHeprun
IIpY TAPMOHMYECKUX KOIEOaHUSIX.
KonebarensHbiit KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B
HJeaqbHOM KosiebaTeTbHOM KOHTYE.
AHanorus Mexnay MeXaHu4eCKUMH U
3JIEKTPOMArHUTHBIMH KOJICOAHUSIMH.
®opmyna Tomcona. 3aKoH
COXPaHEHUs SHEPTUuH B UJI€AIEHOM
K0JIeOaTeIbHOM KOHTYPE.
IIpencrapienue o 3aTyXaroIux
KosieOaHusX. BeIHYXIeHHbIE
MexaHnueckure Konebanus. Pezonanc.
BrIHy)XI€HHBIE 3JIEKTPOMAarHUTHbIE
koseOanus. [lepeMeHHBIN TOK.
CuHyCOMIANBHBIN TEPEMEHHBIN TOK.
MoIHOCTh IEPEMEHHOTO TOKA.
AMIUTMTYTHOE U ACHUCTBYIOIIIEe
3HAYEHHE CUJIBI TOKA M HaIPSKEHUS.
Tpaucdopmatop. [IponsBosctso,
repeaada u moTpedieHne
3JIEKTPUYECKON SHEPIUU.
OKOJOrMYeCKUe pUCKU TpU
IIPOM3BOJCTBE 3JICKTPOIHEPIHU.
Kynprypa ncnons3zoBanus
3JIEKTPOIHEPTUH B TOBCETHEBHOM
KU3HU. TeXHUUECKHe yCTPOUCTBA U
[IPAaKTUYECKOE IPUMEHEHHE:
3JIEKTPUYECKUN 3BOHOK, FTeHEepaTop
MIEPEMEHHOTr0 TOKa, TNHUH
IeKTponepeaay

Habmonenue pe3onanca. [Iposenenue
9KCIEPUMEHTA: UCCIEI0BAHNE 3aBUCUMOCTH
nepuojia MaJIbIX KojieOaHui rpy3a Ha HUTH OT
JUIMHBI HUTH U MacChl TPy3a; UCCIIeI0BaHUE
HEPEMEHHOT0 TOKA B LIEIH U3 IOCIEI0BATEIbHO
COETUHEHHBIX KOHIEHCATOPA, KaTyIIKU U
pesuctopa. OneHka abCOMOTHBIX U
OTHOCHUTEJIBHBIX IOTPEIIHOCTEH H3MEPEHUI
¢duznveckux BennunH. O0bsCHEHNE
NPUHIIMIIOB JEHCTBUS U YCIOBHI O€30acHOTO
NPUMEHEHUS SIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOTr0 TOKa, TMHUHN
aNieKTporiepeaay. PenieHrne pacy€THbIX 3a1a4 C
SIBHO 3aJJaHHON (PU3UUECKON MOAETBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(hopMyJI, ONTUCHIBAIONINX MEXAaHUICCKUE U
3JeKTpOMarHuTHbIE Kojebanus. Onucanne
MEXaHMYECKHUX M DJICKTPOMArHUTHBIX
KOJIe0aHMI C MCTIONb30BaHNEM (PU3UIECKUX
BEJIMYUMH: TIEPUO/] ¥ YaCTOTa KOJIeOaHui,
ammuTyaa u $asa xojaeOaHui, 3apsa U cuia
TOKa B TAPMOHMYECKUX IEKTPOMATHUTHBIX
kosiebanusx. PeleHne kayecTBEHHBIX 3a/1a4 €
OTOPOH Ha N3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OITMCHIBAIOIUE
MEXaHNYCCKHE U DJICKTPOMArnnuTHLIC
konebanus. Pabora B rpynmax npu
IUITAHUPOBAaHUH, IPOBEJCHUN U UHTEPIIPETALIH
PE3yJIbTATOB OIBITOB, U aHAJIN3E
JOIMOJITHUTCIBbHBIX HCTOYHHUKOB I/IH(bOpMaHI/H/I 10
TeMe

2.2

MexaHuuec
KHe u
3JIeKTpoMar
HUTHBIE
BOJTHEI

MexaHndeckue BOJIHBI, yCIOBHS
pacnpoctpanenus. [lepnon.
CKOpOCTh pacrpoCTpaHEHUS U IITHHA
BoHBL. [lonepednsle U MpoIoIbHEIE
BOJIHBL. MHTEepdepeHnns u
Iudpakyus MEXaHUYECKUX BOJIH.
3Byk. CkopocTh 3ByKa. [ poMKOCTh
3ByKa. Bricota Tona. TemOp 3ByKa.
ONEKTPOMAarHUTHBIE BOIHBI. Y CJIOBHUS
M3ITy4EHHS 3JIeKTPOMAarHUTHBIX BOJIH.
B3anmMHas opueHTanus BeKTopos E,
B, v B 251eKTpOMaruuTHOU BOJIHE.
CBo#iCcTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)keHue, MpeIoMIIEHHE,
noJsipu3anys, Audpakuus,
naTepdeperus. CKopocTh
3IeKTpOMAarHUTHbIX BoJH. [lIkana
3JIEKTPOMArHUTHBIX BOJIH.
IIpMeHeHne 2IeKTPOMarHuTHBIX
BOJIH B TeXHUKE H ObITY. [IpHHIMITED
PaaAMOCBS3U U TEIEBUICHUS.
Pagnonokanus. SneKTpoMarHUTHOE
3arpsI3HEHHUE OKPY KAIOIIEH CpEeb.
TexHuueckue yCTpouCTBa U
MIPAKTUYECKOE TPUMEHEHHE:

Wzyuenne o0pazoBaHus U paclpoCTPaHEHHS
MOIEPEYHBIX U IPOIOIBHBIX BOJH.
HaGumoienne oTpaxeHns 1 IpeIoMIIeHuS,
uHTEepPEepeHIUN U TUPPAKIUN MEXaHUUECKIX
BoJH. HaOroieHne CBsI3M rpOMKOCTH 3BYKa U
BBICOTBI TOHA C AMIIUTYAON M YaCTOTON
KOJIeOaHMii, 3ByKOBOTO PE30HAHCA.
HccnenoBanue cBOMCTB 2JIEKTPOMarHUTHBIX
BOJIH: OTPa)KE€HHE, IPEIOMIICHUE, TOSIpU3aLns,
nmudpaxust, uarepdepennus. M3yuenne
YCIIOBUI U3ITy4eHUs 3JIEKTPOMarHUTHBIX BOJIH,
B3aUMHOU opueHtauuu BekTopoB E, B, v B
3JIEKTPOMAarHUTHOM BoJHE. M3yueHne
MIPUMEHEHUS 3JIEKTPOMarHuTHBIX BOJIH B
TeXHUKE U ObITy. OOBSCHEHNE IPUHIUIIOB
JIEHCTBUS U YCIIOBUI 0€30TIaCHOTO IPUMEHEHHS
MY3BIKaJIbHBIX HHCTPYMEHTOB, YIbTPa3ByKOBOU
JMarHOCTUKH B TEXHUKE U MEJUIIMHE, pajapa,
panuonpruéMHUKa, TeIeBU30pa, aHTCHHHI,
tenedona, CBU-neun. Pemenne pacuéTHpIX 1
KayecTBEHHBIX 3ajlad C ONIOPOH Ha U3yUEHHBIE
3aKOHBI 1 3aKOHOMEPHOCTH, OITUCHIBAIOIUE
pacIpocTpaHeHHe MEXaHUYECKUX U
3JIeKTPOMArHUTHBIX BOJIH. Mcrionb30BaHue
MH(QOPMAIIMOHHBIX TEXHOJIOTHH ISl IOMCKA,
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MY3bIKATbHBIC HHCTPYMEHTHI,
YJIbTPa3ByKOBast TUArHOCTHKA B
TEXHUKE U MEAULIUHE, pajap,
paaronpuéMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meun

CTPYKTYPUPOBAHUS, HHTEPIPETALUU U
MpeACTaBICHUS HHPOPMALIUK IPU TOATOTOBKE
COOOIIEHUH 00 NCTIOB30BaAHUH
3JIEKTPOMATHUTHBIX BOJIH B TEXHHUKE. YUacTue
B JMCKYCCUH 00 3JIEKTPOMAarHUTHOM
3arpsi3HEHUH OKpYy»Karomei cpenbl. PaboTa B
rpymnmnax npy MIaHHPOBAHUH, TPOBEACHUH U
WUHTEPIPETAIMH PE3YJIbTATOB OMBITOB U
aHaAJIN3€ JOMMOJIHUTCIIbHBIX NCTOYHUKOB
nH(OPMAIIHMH 10 TEME

2.3 Orntrka 10 I'eomeTpudeckas OnTHKA. N3yuenue SBICHUS TOTHOTO BHYTPEHHETO
[IpsimonuHelHOE pacTipocTpaHeHue OTpaXKEHUs, €ero MPUMEHEHUS B CBETOBO/IE.
CBeTa B OTHOPOAHOM cpene. JIyu N3ydyenne moneneit MUKpOCKOIMa, TEIECKOIA.
cBera. ToueuHbI HCTOYHUK CBETA. Ilonyuyenue cexTpa ¢ MOMOLIBIO IPU3MBI U
OTtpakeHne cBeTa. 3aKOHBI TG pakiMoHHON pemérku. M3Mepenue
oTpaxkeHus cseta. [loctpoeHue MoKa3aTess MPeIOMIICHHS CTEKIIA.
M300paKeHNUH B TUIOCKOM 3€pKaJe. Uccnenoanne cBOWCTB N300paskeHUi B
[Ipemomsenne cBera. 3aKOHBI mua3ax. OOBACHEHNE MPUHILINIIOB JIEHCTBUS U
MpeIoMIIeHHS CBETa. AOGCONIOTHBIN ycloBuii 0€30MacHOro NPUMEHEHHUST OYKOB,
nokasatenp npenomienus. [lonHoe nyTibl, (hoToanmapara, mpOeKIUMOHHOTO
BHyTpeHHee oTpakeHue. [IpeaenbHbli | ammapara, MUKPOCKOIIA, TEJIECKOIIa,
YIL'OJI IOJTHOTO BHYTPEHHETO BOJIOKOHHOH ONTHKH, TUGPAKIIMOHHON
oTpaxkeHus. Jlucnepcus caera. peméTky, nojasipouaa. Pemenue pacuéTHBIX
CrnoxHbIi cocTaB 0€10T0 CBETa. 3a/1a4 ¢ SIBHO 3a/IaHHON (YM3NYECKON MOJIENBIO
set. Cobuparoriue u C UCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB U
pacceuBaromue IUH3bI. ToHKas (dhopmyn reomerpudeckoii ontuku. [loctpoenne
nuH3a. DOKyCHOE paccTosTHUE U Y OIMCaHKe N300paKeHHUs, CO3/IaBAEMOT0
ONTHYECKAs] CUJIA TOHKOU JIMH3BI. IJIOCKUM 3€pKajoM, TOHKOM JIMH30M.
[MocTpoenne n3obpakeHuit B PaccMoTpeHue npenenoB npuMEHNMOCTH
COOMpArOIINX M PacCEHBAIOLINX reoMeTpuyeckoil ontuku. PacnoznaBanue
JnuH3ax. @opMylia TOHKOM JIMH3BIL. (hM3UIECKUX SBJIICHUH B OIBITAX U
YBenuuyeHue, 1aBaeMoe JIMH30M. OKPY’KaroIEeH *KU3HU: IPSIMOJIMHENHOE
[Ipenenbl npuMeHUMOCTH pacnpocTpaHeHUe CBETa, OTPayKEHUE,
reoMeTprudeckor onTukd. BomHOBas | mpemomiieHue, nHTephepeHnns, Tnhpaxus u
ontuka. lHTepdepenius cera. TIOJISIPU3AIHs CBETA, TUCTIEPCHS CBETA.
KorepenTnsie ucrounuku. Ycinopus | M3yuenue ycnoBuii HaOMOIeHUS MAaKCHMYMOB
HaOIIO/ICHHUSI MAKCUMYMOB U Y1 MUHAMYMOB B HHTep()EepPSHIIMOHHON KapTHHE
MUHUMYMOB B HHT€P(EPEHIINOHHOW | OT IBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.
KapTHHE OT JBYX CHH(Aa3HbBIX Ycnosue HaOMIOICHNS TIABHBIX MAKCHMYMOB
KOTE€PEHTHBIX HCTOUHHUKOB. MpH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha
Hdudpakuns ceeta. ludpakunonnas | mudpakHOHHYO PEMETKY. AHAIN3
peuiérka. Y cioBue HaOJ0ACHHS ONTHYECKUX SIBJIEHUH C UCIOJIb30BaHUEM
[JIaBHBIX MAKCHUMYMOB TpU MAJCHUN | 3aKOHOB: 3aKOH MPSAMOIMHEHHOrO
MOHOXPOMAaTHYECKOTO CBETa Ha pacrpocTpaHeHHUs CBETA, 3aKOHBI OTPAKEHUS
TUGPaKIMOHHYIO PEIIETKY. CBETa, 3aKOHBI IperloMiieHus ceera. Onmcanue
ITonspusanus ceeta. Texuuueckue ONTUYECKUX SIBJIEHUHN C UCTIOJIb30BAHUEM
YCTPOMCTBA U MIPAKTUYECKOE (hm3ruecKuX BeIMYUH: POKYCHOE PACCTOSIHHE U
MIPIMEHEHHUE: OYKH, JYTIa, OTITUYECKAasl CHyIa JTMH3BI
(hoToanmapar, MPOSKIIMOHHBIH
anmnapar, MUKpOCKOII, TeJIECKOIL,
BOJIOKOHHAS ONTHKA, AH(PpaKIINOHHAS
peméTKa, MOJISIPOHT

Hroro no pazaeny 24

Paznen 3. OcHOBBI cienMaabHO# Teopuu oTHocuTeabHOCTH ( CTO)

30




3.1

OCHOBBEI
CHeIHAIIFHO
i Teopun
OTHOCHTEIIb
HOCTH

I'paHuLIbl PUMEHUMOCTH
KJ1accuyeckoi Mexanuku. Iloctynars
CIIeIMAIbHON Teopuu
OTHOCUTEIBHOCTU: UHBAPUAHTHOCTD
MOJIYJIsl CKOPOCTH CBETA B BaKyyMe,
MIPUHITUT OTHOCUTEIILHOCTH
OniHmTeHa. OTHOCUTEIBHOCTh
OJTHOBPEMEHHOCTH. 3aMeAJICHUE
BPEMEHHU U COKpAIICHUE JJTHHEI.
DHEprusi ¥ UMITYJIbC PEISITUBUCTCKON
yacTUIlbl. CBSI3b MacChl C SHEPTUEH U
HUMITYJIbCOM PEISTUBUCTCKON
YaCTHIIBL. DHEPTHUs IMOKOSI

Pemenne kauecTBEHHBIX 3a7[a4 C OOPON Ha
n3ydeHnsie moctynatel CTO. Ucnonp3oBanue
WHGOPMAITMOHHBIX TEXHOJIOTHIA JJIs TIOUCKA,
CTPYKTYPUPOBAHUS, HUHTEPIIPETALIUU H
MpeCTaBIIeHUS HHPOPMALIUU TPH TIOATOTOBKE
COOOIIEHHH 0 rpaHnLIaX IPUMEHUMOCTH
KJaccudyeckoi mexanuku u ocHoBax CTO

Hroro no pazaeny

Pa3znen 4. KsanroBast pu3

HKa

4.1 DJIEeMEHTHI ®doronbl. Dopmyna [Tnanka cesI3u Ha6monenue portosddexra Ha ycTaHOBKE C
KBaHTOBOU SHepruu (POTOHA C €r0 YaCTOTOM. [IUHKOBOM TUTaCTHHOH. MccienoBanne 3aKOHOB
bm3uKn DHeprus ¥ UMITYJIbC POTOHA. BHemHero GoTodddekra. OObICHEHHE

OTKpBITHE U UCCIIEZI0BAHNE OCHOBHBIX MPHHILUIIOB JICHCTBUS TEXHHYESCKUX
¢doroappekra. OnbiTer AT YCTPOMCTB, TAKUX KaK: (POTO3IIEMEHT,
CroneroBa. 3akoHsI hoTodpdekra. (hoTomaTIMK, CoTHETHAs OaTapes, CBETOIUO; U
YpaBHeHre DHHIITEHHA IS yCIIOBHi1 HX 0€301acHOTO MPUMEHEHNS B
¢doroaddexra. «KpacHas rpaHumar NPaKTUYECKON KU3HU. Perenne pacuéTHbIX
tdhotoaddexra. [laBnenue cpera. 3a/1a4 ¢ SIBHO 33JIaHHON (YM3WYECKON MOJIENBIO
Omnpriter [1.H. JlebeneBa. XumMudeckoe | ¢ UCIIONB30BAHNEM OCHOBHBIX 3aKOHOB H
JelctBue ceera. TexHudyeckue (hopMyn KBaHTOBOM onTuKH. Perienne
yCTpOICTBA U MIPAKTUIECKOE Ka4eCTBEHHBIX 3a/1a4 C OTIOPOi Ha U3y4YEHHbIE
MIpUMEHEHHUe: (POTOIIEMEHT, 3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOM ONTHKH.
¢doromaTuuk, comHeuHas Oarapes, PacniozHaBanue (pU3NUECKUX SIBICHUI B
CBETOJIUO] y4eOHBIX ONBITaX: (POTOINEKTPUIECKHUI
addext, cBeToBoe naBieHue. OnrcaHue
W3yUYCHHBIX KBAaHTOBBIX SIBJICHUH U TPOLIECCOB C
UCIIOJIb30BaHNEM (PU3MYECKUX BEITHYHH:
CKOPOCTb AJIEKTPOMATHUTHBIX BOITH, JITHHA
BOJIHBI M YaCTOTAa CBETA, SHEPTHSI H UMITYJIIbC
dhoToHa

4.2 Ctpoenue Mogens atoma TomcoHa. OnBITHI Wzyuenne monenu onbita Pesepdopaa.

aToMa Pesepdopna no paccestauio a-vactui. | [IpoBenenne skcriepuMenTa 1Mo HabIoICHHUIO

[InanerapHas Mozenb aToMa.
[Toctynatel bopa. M3nyuenue u
rorsomierne (OTOHOB IMPH MIEPEX0Ie
aToMa C OJIHOTO YPOBHS SHEPTHH Ha
npyroii. Bunel ciektpoB. Criektp
YPOBHEH dHEPTUHU aTOMa BOAOPOAA.
BonnoBele cBoiicTBa yacTHIl. BOJIHEI
ne bpoitnsa. KopnyckymispHo
BOJHOBOU Ayanu3M. CIIOHTaHHOE U
BBIHYX/ICHHOE N3TyUYCHHE.
TexHuueckue yCTpoHuCTBa U
MIPAKTUYECKOE MTPUMEHEHHE:
CIIEKTPaJIbHBIN aHaAIHU3
(cmexTpockorr), J1a3ep, KBAaHTOBBIN
KOMIIBIOTED

nuHeyaToro cnekrpa. OneHka abCONIOTHRIX U
OTHOCHTEIBHBIX ITOTPEIIHOCTEN H3MepEeHU I
(hm3nueckux BeanunH. M3yduenne moienu
aroMa: ToMcoOHa, IJIaHETapHON MOJENIH aToMa,
Monenu atoMa bopa. M3yuenne cnextpa
YpOBHE# HEPTHUHU aTOMa BOAOPOA.
OO0bsacHeHne PUHINUIIOB IEHCTBUS U YCIOBHI
0e30macHOro MPUMEHEHHSI CIIEKTPOCKOIIA,
na3epa, KBaHTOBOTO KOMITbIoTepa. Pemenne
Ka4yeCTBEHHBIX 3aj[ad C ONIOPOW Ha M3yUECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE
sBieHus 1o Teme «CTpoeHne
atomay.PacriozHaBanve QU3NIECKUX SIBJICHHUNA B
Y4eOHBIX OIBITAX: BOSHUKHOBEHUE
JIMHENYaTOro CIEKTpa U3NyueHus. AHaIU3
KBAaHTOBBIX ITPOIIECCOB W SBJICHHIA C
MCIOJIh30BaHNeM nocTynaToB bopa
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4.3 ATtoMHOe 5 OKCHEPUMEHTBHI, 10Ka3bIBAIOIINE M3yueHue sKCepuMEHTOB, JOKA3bIBAIOIIUX
AP0 CJIOKHOCTb CTPOEHUS sIIpa. CJIOJKHOCTb CTPOECHUS aTOMHOTO SApa.
OTkpbITHE paaroakTUBHOCTH. OmbITHI | MccnenoBanue TpeKoB 4acTHI] (10 TOTOBBIM
Pesepdopna no onpenenennio ¢dororpadusm). M3ydeHue saepHbIX CUIL,
COCTaBa PAJMOAKTUBHOIO U3JIy4EHHs. | SIAEPHBIX peakUuil CHHTE3a U pacnaja,
CaoiicTBa anbda-, Oeta-, raMma- TEPMOSJIEPHOTO CHHTe3a. M3yueHne HyKIIOHHOM
H3nydeHus. BousHue Monenu siapa ['efizenOepra-lBaneHko.
PanuoOaKTUBHOCTH Ha KHBbIC OOBpsicHEHHE yCTPOICTBA M IPUMEHEHUS
opraan3Mbl. OTKpBITHE IPOTOHA U JI03UMETpa, KaMepsl BuiibcoHa, siepHOro
HeiiTtpoHa. HyknmoHHast Moziens sipa | peakTopa, aToMHO# 00MObI. Pemenue 3agay ¢
Iefizenbepra-VBanenko. 3apsia siapa. | ormopoi Ha MOJTy4YEHHBIC 3HAHUS, B T.4. O 3apsilie
MaccoBoe uucio siapa. M30Tomsl. 1 MacCOBOM uuclie a1pa. Pacro3HaBanue
Anbda-pacna. DIEKTPOHHBIH U (hM3MUECKUX SBJICHUI B yUCOHBIX ONBITaX U B
MO3UTPOHHBIN OeTa-pacnaza. ['amma OKpY>KaIOIleH )KU3HU: ECTECTBEHHAs U
H3Iy4eHHue. 3aKOH PaJlOaKTUBHOTO | HCKYCCTBEHHAas paJluoakTUBHOCTb. Onucanue
pacnaza. DHeprus CBA3M HyKJIOHOB B | KBAHTOBBIX SIBJICHUH U MPOIIECCOB C
sape. Snepusie cunbl. Jleekt Macchl | HCTIONB30BaHUEM (PU3HMUYECKUX BEITMUUH:
sapa. SlnepHeie peaknuu. JleneHue U | nepuoj mojypacajna, SHeprus CBsI3U aTOMHBIX
CUHTE3 siziep. S aepHbIi peakTop. anep, AeeKT Macchl sapa. AHAIN3 TMPOIIECCOB
Tepmosinepuslii cuaTes3. [IpobiemMbl U | 1 SIBJICHUH € UCTIONB30BAHUEM 3aKOHOB U
MEPCIIEKTUBEI SIIEPHOM SHEPIreTUKU. | IOCTYJIATOB: 3aKOH COXPAHEHUS
OKOJIOTHYECKHE aCTIEKTHI SAECPHOI 3NMEKTPUUIECKOTO 3apsiia, 3aKOH COXPAHEHUS
SHEPreTUKH. DJIeMEeHTapHbIE MacCOBOTO YHCJIIA, IOCTYJIaThl bopa, 3akoH
yacTULbl. OTKPBITHE TO3UTPOHA. PaIuoaKkTUBHOTO paciiaaa. YdacThe B padoTe
Mertonbl HaOIIOAEHHS U PETUCTPALUK | Kpyrioro crona « DyHIaMeHTalbHbIe
3JIEMEHTAPHBIX YaCTHII. B3auMoseicTBus. EqnHCTBO (pr3ndeckon’
@dyHIaMeHTaNbHbIe B3aUMOJEHCTBUSA. | KapTHHBI Mupa». Mcronp3oBanne
EnuncTBO uznueckoii KapTHHBI WH(GOPMAITMOHHBIX TEXHOJIOTHIA IS TIONUCKA,
Mupa. TeXHU4EeCKHe yCTPONCTBA U CTPYKTYPUPOBaHUs, UHTEPIIPETALUU U
MIpaKTHUYECKOE MPUMEHEHHE: npeAcTaBIeHUs] HHPOPMALIUK TPU TOATOTOBKE
J03UMeTp, kKamepa Bunbcona, COOOIICHHH 0 TPUMEHEHHIH 3aKOHOB KBAHTOBOM
SIIEPHBII peakTop, aToMHast boMOa (DM3HMKH B TEXHUKE U TEXHOJIOTHUSX,
9KOJIOTHYECKUX ACHEKTaxX SAEpHON SHEPTETUKU
Hroro no pazaeny 15
Pa3znen 5. Dj1eMeHTHI ACTPOHOMHUM M ACTPOPUBUKH
5.1 ONEeMEHTHI 7 Oransl pa3BUTHSI aCTPOHOMUHU. [loxnroroBka cooOmeHuii 00 Tanax pa3BUTUSL
aCTPOHOMUH [IpuknanHOE 1 MUPOBO33PEHUECKOE | ACTPOHOMUH, O MIPUKIIATHOM U
u 3Ha4YeHHe acTpoOHOMUH. Bun MHUPOBO33PEHUECKOM 3HAUYE€HUH aCTPOHOMUH, O
acTpo(u3uK 3BE3nHOrO HeOa. Co3Be3aus, sipKue MeTOoJ]aX MOJIYUYEHHs HAyUHBIX
u 3BE3/1BI, TUIAHETHI, UX BUIMMOE ACTPOHOMHYECKUX 3HAHWUH, OTKPBITUSIX B

nBrkenne. ConHedHasi CHCTEMA.
Comnnne. ConHeyHass aKTUBHOCT.
Hcrounuk sneprun ConHua u 3BE31.
3BE31bI, UX OCHOBHBIC
XapakTepUCTUKH. [JuarpamMma
«CTIEKTPAIILHBIN KIIacC —
CBETHMOCTLY. 3BE3/bI IJIaBHOM
MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JJIS 3BE3]
IJIaBHOMH ITOCIIEI0BATEILHOCTH.
BHyTpeHnHee cTtpoeHue 3BE3 .
CoBpeMeHHBbIE MTPECTABICHUS O
MIPOMCXOXKICHUH 1 DBOJTIOIHH

COBPEMEHHOM acTpoHOMUU. 3yueHune
COBPEMEHHBIX MPEICTABICHUH O
MIPOUCXOXKIEHUH 1 dBoJtOIH COJHIIA U 3BE3I.
M3ydeHnne TUIIOB TajakTHK, PaIHOTATAKTHK 1
KBa3apoB. M3yueHue ABMKEeHUS HEOECHBIX Tel,
3BOIONMH 3BE31 U BeenenHoil, nmpoieccos,
MPOUCXOIAIIMNX B 3BE3/1aX, B 3BE3THBIX
CHUCTEMAaX, B MEKTAIAKTHUECKOU cpeJie,
MacmTaOHOH CTPYKTYpbl BeeneHHoM.
OO6psacuenue pacmupenus Beenennoitl Ha
OoCHOBe 3akoHa Xa00ma. [Togroroska k
00CYKICHUIO HEPEIIEHHBIX MPOOIIeM
actponomudu. IIpoBeaeHre HaOII0ICHHI
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CouHiia 1 38€3/1. DTallbl JKU3HU 3BE3I.
Muneunsiit [lyTs — Hatia ['anaktuka.
[Tonoxenue n npmwxenue ConaHIA B
lanakTtuke. Tunsl ranakTuk.
Papuoranaktuku u kBazapsl. YEpHbIe
JBIPHI B sIIpax ralakTuK. Beenmennast.
Pacmmpenne Beenennoit. 3akon
Xa0bmna. Pazberanne rajakTuk.
Teopus bomisiioro B3peIBa.
PenukroBoe u3nyyenne. MacmrabHas
CTpyKTypa Bcenennoi.
Meraranaktuka. Hepeménnnie
poOJIEMBI ACTPOHOMHUU

HEBOOPYKEHHBIM INIa30M C HCIOJIB30BaHUEM
KOMIIBIOTEPHBIX IPUIIOKEHUHN IS
oTpeieNieHHs OJI0KEeHHUsI HeOeCHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3 U
CeBepHOro nojyIapus 1 SpKue 3BE3/bl.
IIpoBenenne Habm0aeHMI B Teseckon JIyHbI,
mna”et, Maednoro Ilytu. Yuactue B
IUCKYCCHU O HEpPEILICHHBIX MpodieMax
aCTPOHOMUU

Hroro no pazaeny

Pa3zgen 6. O6o01maroniee noBTOpeHue

6.1 O06001marox
ee
MTOBTOPEHHE

O06o01ieHue u cucTeMaTH3aLus
coJIepKaHusl pa3esioB Kypca
«Mexanukay, «MojexynspHas
(hm3KKa 1 TEpMOTMHAMUKAY,
«OnexTpoauHaMukay, «Konebanus n
BOJIHBD, «OCHOBBI CIIEIUAIBHOMN
TEOPUU OTHOCUTEIBHOCTIY,
«KBanToBast pu3nKa», « INEMEHTHI
aCTPOHOMHH U acTpopu3uKm». Poib
(hM3UKH 1 aCTPOHOMHH B
3KOHOMHMYECKOM, TEXHOJIOTUIECKOM,
COLIMANILHOM M ATUYECKOH cdepax
JeSITebHOCTH YeJIOBEKa, pOJib U
MecTO (PM3UKH U aCTPOHOMHH B
COBPEMEHHON HAyYHOH KapTUHE
MUpa, 3HAYEHHUE ONUCATENBHOM,
CHUCTEMaTU3HUPYIOIIEH,
OOBSICHUTEIBHON U MPOTHOCTUYECKOM
¢yHkumnii Gruzndeckoit Teopuu, poib
(hm3nyecKoi TEOPHH B
(hopMupOBaHUY TIPEICTABICHUHN O
¢usnuecKol KapTHHE MHpa, MECTO
(bm3nyecKol KapTHHBI MHUpPa B 001IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEACTaBICHUN 0 MpHUpoIe

YyacTre B IUCKYCCHH O PO (HUIUKH U
ACTPOHOMUHU B Pa3IUUHBIX cepax
JesiTenbHOCTH yenoBeka. Iloaroroska
coo0IIeHu 0 MecTe (PU3NUECKON KapTHHEI
MHpa B PsIly COBPEMEHHBIX MPEACTABICHUN O
npupoae. Beimonnenue yueOHBIX 3aaHui,
JEMOHCTPUPYIOIIHUX OCBOCHUE OCHOBHBIX
MOHSTHH, U3MYECKUX BEITMYUH U 3aKOHOB
Kypca ¢pusuku 10-11 xaccos

Hroro no pazaeny

PesepBHOE Bpems

OBILIEE
KOJIMYECTBO
YACOB IIO
[NPOIT'PAMME

68
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YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA

e @uzuka. 10 knacc. YueOHuk. ba3osblii n yriy0néunsiii yposuu. Msxkumes I'. f., Byxosues
b. b., Cotckuit H. H. / Ilox pen. [TapdenTtseBoit H. A. AkiimonepHoe o0I1ecTBoO
«3narensctBo «IIpocBemienue»

e O@usuka. 11 knacc. YueOnuk. ba3oBblit 1 yriyonénnsiit ypoHu. Mskuies I'. f., byxoBues
b. b., Corckuit H. H. / Tlon pen. [lapdhentbeBoit H. A. AkimonepHoe oOiecTBo
«3narensctBO «IIpocBemenney

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
DneKTpOHHBIN 00pa3oBaTeNbHbIN pecypc «Ypoku o yueoHomy npeamery "duszuka'y,

10-11 xnacc, AO «M3natennsctBO «IIpocBemienue» https://digital.prosv.ru/
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