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®denepanbHas pabodas mporpamma o yueonomy npeamety «Duszuka» (0a30BbIi
ypoBeHb) (mpeaMmeTHas o007acTh «EcTecTBEHHO-HAy4YHBIC TMPEAMETHI») BKIIOUYACT
MOSICHUTENBHYIO 3aIMCKY, COICpKaHuEe 00yUeHUs, TUTAHUPYEMbIEC pPe3yJIbTaThl OCBOCHUS
IpOrpaMMBbI 10 PHU3UKE, TEMAaTHUECKOE INTAHUPOBAHUE.

[TosicuTenpHas 3amucka OTpaKaeT OOIIME LEeNU U 3aJaud U3ydeHHUs (U3HKH,
XapaKTEPUCTHKY TCUXOJOTHYECKUX MPEINOCBUIOK K €ro M3yYEeHHIO O0y4YarolMMHMCH,
MECTO B CTPYKType Y4YEOHOro IiaHa, a TakXKe MOAXOAbl K OTOOpY COJEp KaHMS,
K OIIPENICTICHUIO INTAHUPYEMBIX PE3YyJIbTaTOB.

Conmepxanne OOy4YeHHs] PACKpbIBAaCT COJCp>KATENbHbIE JIMHUU, KOTOpHIC
npeajiaratoTcs Juisi 00s3aTeNIbHOTO HM3Y4YEHHUs B KaXJIOM KJIacCe Ha YPOBHE CPEIIHErO
obmero oOpa3oBaHwsL.

[Inanupyemble pe3yiabTaTbl OCBOEHHMS MPOTPaMMbl MO (U3HKE BKIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHbIE PEe3yNbTaThl 32 BECh IMEPUOJ OOy4YEeHHUS Ha YPOBHE
cpenHero oOmero oopa3oBaHus, a TaKKe MPEAMETHBIE JTOCTHXKEHHUS O00ydaromierocs
3a KaXKIbli Toj] 00y4YeHHUs.

IMNOACHUTEJIBHASA 3AITMCKA

[Tporpamma no ¢pu3uke 0a30BOro ypoBHS Ha yPOBHE CpPEIHEr0 00I1ero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE IOJIOKEHUN U TPeOOBaHUM K pe3yJibTaTaM OCBOECHHS OCHOBHOMU
oOpazoBarenbHON mporpammel, npeacraBieHHbx B ®I'OC COO, a takke ¢ y4eéTom
denepanbHOl paboyeit mporpaMMbl BOCITUTAHUS U KOHIICTIIIMM MPETIOAaBaHus y4eOHOTO
npeamera «®duszuka» B oOpazoBaTeIbHBIX opraHuzanusx Poccuiickoit ®enepanuu,
peanu3youmMx OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

Copnep:xaHue mporpaMMsl 10 (GU3MKE HAIMIPABIEHO HA (POPMHUPOBAHUE €CTECTBEHHO-
Hay4YyHOW KapTuHBI Mupa oOyuarommxcsi 10-11 kmaccoB mpu oOydeHnn uX (uU3HKe
Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AESTENbHOCTHOro mnoaxonaa. llporpamma
o ¢usuke coorBercTByeT TpeboBanusm ®PI'OC COO k miaaHUPYEeMBIM JIMYHOCTHBIM,
OpeIMETHBIM W METAaNpeMETHBIM pe3yjbTaTaM OOYyYEeHHs, a TaKXKe YYHTHIBACT
HEOOXOJMMOCTh peau3allid MEXIPEIMETHBIX CBsi3ed (U3UKH C EeCTECTBEHHO-
HAayYHbIMU Y4YeOHBIMH TpeaMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE LIETU H3YyYEHHUS
Gu3MKM Ha YpOBHE CpeAHero ooOuiero oOpa3oBaHMs, IUIAHUPYEMbIE PE3YJIbTAThI
OCBOCHHS Kypca (DU3MKU: JIMYHOCTHBIC, METalpeaMETHBIC, MpeaMeTHbIe (Ha 06a30BOM
YpOBHE).

[Iporpamma no ¢u3MKe BKIIIOYAECT:

IUIaHUPYEMBbIE pe3yJIbTaThl OCBOEHUSI Kypca (U3MKU Ha 0a30BOM ypOBHE, B TOM
YHUCJIe IPEAMETHBIC PE3YJIBTATHI TI0 TO/IaM 00YUYEHUS;

coziepkaHue yueoHoro npeamera « @u3nka» 1o rojgaM oOy4eHHs..

[Iporpamma no ¢Qu3uke MOXKET OBbITh HCIOJIB30BAHA YUMUTENSIMU KAaK OCHOBA
JUTSL COCTaBJIeHUS cBoux paboumx mporpamm. [Ipu paspaboTke pabouei mporpammsbl



B TEMAaTHYECKOM TUIAHUPOBAHUU JOJIKHBI OBITh YUTEHBI BO3MOXXHOCTH HCITOJIb30BAHUS
ANEKTPOHHBIX (IIU(BPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIUXCA Y4eOHO-
METOJIMYECKUMHU MaTepuanaMu (MyJIbTUMEIUITHBIE TPOrPAMMBI, JIEKTPOHHBIE YYCOHUKU
U 33JaYHUKHU, OJJIEKTPOHHbIE OWONMOTEKH, BUPTYyaJbHbIE JAaOOpPATOPUH, WIPOBBIC
IPOrpamMMbl, KOJUIEKIIMM LHU(PPOBBIX 00pa30BaTENbHBIX PECYpPCOB), pEaATU3YIOUIUMU
TUAAKTUYECKUE BO3MOXKHOCTH HMHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa30BaHUH.

[Iporpamma mo (u3MKEe HE CKOBBIBAET TBOPYECKYIO WHHUIIMATUBY YyUUTENEH H
MPEIOCTaBISAET BO3MOXXHOCTh I peau3alMi Pa3IMYHbIX METOAMYECKUX MOJXO0/I0B
K opraHuzanuu oOy4yeHHs (U3MKE MPU YCIOBUHM COXpPAaHEHHUS OOs3aTeIbHOM 4YacTH
coJiepaHus Kypca.

®du3rka KaKk Hayka o HamOoJee OOIMX 3aKOHAX MPHUPObI, BHICTyNAasi B KA4eCTBE
y4eOHOro TMpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUU
00 okpyxatomeM wupe. LlkonbHbIE Kypc GU3HMKH —  CHUCTEMOOOpa3yronuit
JUTSI €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETOB, MOCKOJIbKY (DM3UUECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOIIECCOB M SBJICHUM, HU3y4aeMbIX XUMHUEH, Ouosorueu, Quanyeckoin
reorpadueit u actpoHomueil. Mcnonb3oBaHue U aKTUBHOE MPUMEHEHHE (HU3MYECKUX
3HaHUN OIpeAeNIeT XapakTep U pPa3BUTHE pPa3HOOOPA3HBIX TEXHOJIOTHH B cdepe
OHEPreTUKH, TPAHCIOPTA, OCBOCHHMS KOCMOCA, TMIOJYYEHHUS HOBBIX MaTEpHAJIOB
C 3a/IaHHBIMU CBOMCTBaAMU W Jpyrux. M3ydyenue ¢Gu3MKM BHOCUT OCHOBHOM BKJIAJ
B (opMuUpOBaHME  €CTECTBEHHO-HAy4HOW  KapTUHBI  MHpa  OOydYarouuxcs,
B (hopmMupoBaHUEe YMEHHI MPUMEHSTh HAYYHBIM METO] TO3HAHUS MIPU BBIOJIHEHUN UMU
y4€OHBIX UCCIIEIOBAHUM.

B ocHOBY kypca (pu3uKu AJi1 YPOBHS CPEIHETO 00IIEro 00pa3oBaHus MOJIOKEH Pl
U7IeH, KOTOPBIE MOKHO pacCMaTPHUBATh KaK IMPUHITUIIBI €70 TIOCTPOCHHSI.

Hoes yenocmumocmu. B CcOOTBETCTBHM C HEH Kypc SBIAETCS JIOTHUYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTepuajg U3 BCEX pas3leioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cooTBEeTCTBUU ¢ HEW Marepuan Kypca Pu3uku 00beTMHEH
BOKpYr (Qusnueckux teopuil. Benmymmm B Kypce sBisercs (popmupoBaHHe
MPEICTABICHUM O CTPYKTYPHBIX YPOBHSAX MaTEPHUH, BEIIECTBE U TOJIE.

Hoesa eymanumapuzayuu. EE peanuzanus mpeanosjaraeT HUCMOJIb30BAHUE
TYMaHUTAPHOTO MOTEHIIMaNa (PU3NIECKO HayKH, OCMBICIICHUE CBS3U Pa3BUTHS (HU3UKU
C pa3BUTHEM OOIECTBa, a TakKe C MHPOBO33PEHUCCKUMHU, HPABCTBEHHBIMU H
HKOJIOTUYECKUMHU MTPOOTIEMaMHU.

Hoesa npuxnaonoii nanpasnennocmu. Kypc ¢Gu3Mku mnpeanojiaraeT 3HaAKOMCTBO
C IMMUPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTHUYECCKUX MPUIIOKEHUN N3YUEHHBIX TEOPUN
Y 3aKOHOB.

Hoes sxonoeuzayuu peaan3yercs MocpeCTBOM BBEACHUS 3JIEMEHTOB COJIEpIKaHu,
MOCBSAMIEHHBIX OJKOJOTUYECKUM TMPOOJIEeMaM COBPEMEHHOCTH, KOTOPBHIE CBSI3aHBI
C Pa3BUTHEM TEXHUKU M TEXHOJOTHH, a TaKKe OOCYKICHUs TIPOOJIEM PAIOHATEHOTO
MPUPOOTIOIH30BAHUS U SKOJIOTUUYECKON OE30MaCHOCTH.



CrepKHEBBIMU DJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpeaHero oOIero
oOpa3zoBanusi sBIsitOTCS  Qu3uueckue Teopun (popmupoBaHHE Tpe/ICTABICHUN
0 CTPYKTYpE€ MOCTPOCHHs (PU3NYECKON TEOpHH, POJU (PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJIE, TPAHUIAX MPUMEHHUMOCTHU
TEOPHA, JIsl OTTMCAHUS €CTECTBCHHO-HAYYHBIX SIBJICHUI U TIPOIIECCOB).

CHCTeMHO-ICATEHPHOCTHBIN TTOAXO0 B Kypce (PM3HKHU Pealn3yeTcs MPEkIe BCETo
3a CU€T OpraHu3aIK SKCIIEPUMEHTAIBHON JeATeTbHOCTH oOyJarommuxcs. s 6azoBoro
YPOBHSI Kypca (PU3UKH — ITO UCTIOJIH30BAaHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U TAOOPATOPHBIX PabOT, KOTOPBIE B MpOrpaMme Mo (pru3nke 00beTUHEHBI
B 00IINI CITMCOK YICHUYECKUX MPAKTUUECKUX paboT. Beienenne B yka3aHHOM MepevHe
7a00paTOpHBIX PabOT, MPOBOAUMBIX [JII KOHTPOJS W OICHKH, OCYIIECTBISETCS
y4aCTHUKaMU 00pa3oBaTeNbHOTO MPOLiecca UCXO0/Id U3 OCOOCHHOCTEH MIIaHUPOBAHUS U
ocHamenusi kabuaeta pusukn. [Ipu 3TOM oOecreunBaeTcs OBIAICHUE O0YJAIOITUMUCS
YMEHUSIMU  TPOBOJUTH KOCBEHHBIE HM3MEPEHHUsS, WCCIEIOBAaHUS  3aBUCUMOCTEH
(bU3UMYEeCKUX BETUYMH U IIOCTAHOBKY OIBITOB IO MPOBEPKE MPEIII0KCHHBIX THITOTES.

Bonbimoe BHUMaHWE yAENAETCS PEIICHHIO PAacUETHBIX M KAYECTBEHHBIX 3ajad.
[Ipu sToM 1y1si pacdyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/laud C SIBHO 3aJJaHHOM
GU3MYEeCKOW  MOJENbIO, TO3BOJISIONIME TNMPUMEHATh  WM3yYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiefia Kypca, TaK U MHTETpUPYs 3HAHUS U3 Pa3HBIX
pasnmenoB. J[JI1 Ka4eCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIIIOTCS 3aJIaHUS Ha OOBSICHECHUE
npoTekaHusi GU3MUECKUX SIBIICHUU U MPOIECCOB B OKpYXKAIOUEH >KU3HU, TpeOyromue
BbIOOpA (PU3NYECKON MOJIEIH JIJIsl CUTYalluK TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k maTepualbHO-TEXHUYECKOMY
obecrieyeHunIo yueOHoro rmpoiiecca 6a30BbIid YpOBEHb Kypca (DU3UKU HA YPOBHE CPETHETO
o01ero o0pa3oBaHus OJDKEH M3ydaThCS B YCIOBHUSX MPEAMETHOTO KaOWHeTa (PU3nKu
WIM B YCJOBHUSIX HHTETPHUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukina. B kabunere GU3UKH JODKHO OBITH HEOOXOIUMOE JabopaTopHOEe 000pyA0BaHNE
JUTSL BBITIOJTHEHMS YKa3aHHBIX B TPOTpaMMe MO (PU3UKE YICHHUYECKUX MPAKTHUECKHX
paboT U AEMOHCTPAIMOHHOE 000pyJOBaHUE.

JleMoHCTpanmoHHOE 000pyI0BaHue (GOPMUPYETCS B COOTBETCTBUHU C TPHHIIUIIOM
MUHUMAJIbHOM  JIOCTATOYHOCTH H  OOECIeYMBaeT TOCTAHOBKY IEPEUYHCICHHBIX
B IporpamMme 1o (pu3uKe KIIOYEBBIX JAEMOHCTPALUNA ISl MCCIIEIOBAHUS H3Y4aeMBbIX
SIBIICHUIA W TPOIIECCOB, SMIUPUICCKUX U (HYHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKHUX
IIPUMEHECHUM.

JlaGopatopHoe oOoOpynoBaHHE IS  YYEHHYECKUX  MPAKTUYECKUX  padoT
dbopmupyeTcss B BUAC TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUNBACTCS B PACUETE OJTHOTO
KOMILJIEKTa Ha JBYX oOydJaromuxcs. TemMaTHdecKne KOMIUICKTHI J1abopaToOpHOTO
000pyI0BaHMS JTOJDKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM HCITOIb30BAaHUH aHAJIOTOBBIX
u u@poBbIX TPHOOPOB, a TaKKE KOMIBIOTEPHBIX HM3MEPHUTEIBHBIX CHUCTEM B BHUE
U (POBBIX JTA0OPATOPHIA.

OCHOBHBIMH TIE€TISIMU U3Y4YeHHUS (UMK B 00meM oOpa30BaHUU SIBIISIOTCS:

dbopMHpOBaHHE WHTEpPECAa M CTPEMJICHUS OOYYArONIMXCS K HAyYHOMY U3YUCHHIO
MPUPOIBI, Pa3BUTHE UX MHTEILICKTYAIbHBIX M TBOPUYECKUX CITOCOOHOCTEH;



pa3BUTHE TPEIACTABICHUNH O HAYYHOM METOJ¢ TO3HaHUA U (opMuUpoBaHHE
WCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMHpoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylibTaTa HU3Y4eHHUSI OCHOB
CTpPOEHUS MaTepuu U (yHAaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUEe YMEHHA OOBSCHSITH SBICHHUS C WCIOIB30BaHUEM (HHU3UICCKUX
3HAHWH W HAYYHBIX JIOKA3aTEIbCTB;

dbopMHupOBaHUE TPEACTABICHUH O PpOMM (PU3MKU JUIsI Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHue STUX 1enedl  o0OecreunBaeTcsl pEIICHWEM CIEAYIOMIMX — 3ajad
B IIpoliecce U3y4eHus Kypca (PU3MKU Ha YPOBHE CPEHET0 O0IIEro 00pa30BaHuUs:

npuoOpeTeHNEe CHUCTEMbl 3HAHUKA 00 OO0HMX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSAX, BKIIOYAS MEXAHHKY, MOJICKYJIAPHYIO (U3HKY, SJICKTPOJIUHAMHUKY,
KBaHTOBYIO (PM3UKY U DJIEMEHTHI acCTPOPU3UKH;

dbopMHpOBaHWE YMEHHH TMPUMEHATh TEOPETHUYECKHE 3HAHUS I OOBSCHEHUS
GU3NYEeCKUX SIBICHUM B TPHUPOAC H JUII TPHUHITHS TPAKTHYCCKUX  PEIICHUN
B TTOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHMs Pa3IMYHbIX 3aJlad C SBHO 3aJJaHHON (DU3UUECKOI
MOJIEJIBbIO, 3aa4, IOIPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3JaHNe (PU3NIECKON MOIEIH,
aJICKBAaTHOM YCJIOBHSM 3a]1a4H;

NOHUMaHue (U3NUECKUX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHUECKUX MPOIIECCOB, MX BIHSIHUS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHWE METOJaMU CaMOCTOSITEJIBHOIO  TUIAHUPOBAaHUS U MPOBEICHUS
(GU3UYECKUX IKCIICPUMEHTOB, aHAIM3a M WHTEPIIPETAIIU HH(POPMAIINH, OTPEICICHUS
JIOCTOBEPHOCTH TOJyYEHHOTO pe3ysIbTaTa;

CO3/IaHME YCJIOBUM Uil DPA3BUTUS YMEHUU IPOECKTHO-HUCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusyuenne ¢usuku (0a30BbBIi YypOBEHb) Ha YpPOBHE CPEIHEro OOIIEero
obpazoBanus otBoautcs 136 uacoB: B 10 kmacce — 68 yacoB (2 vaca B Hemenio),
B 11 xnacce — 68 yacoB (2 yaca B HEJCIIO).

[Ipennaraemsiii B mporpamme no Gu3nKe nepedeHb JIa00paTOPHBIX U MPAKTUYECKUX
paboT SBIIAETCA PEKOMEHJOBAaHHBIM, YIUTENh JIETAaeT BHIOOp MPOBEACHUS T1a00paTOPHBIX
paboT U OMBITOB C YYETOM UHIUBUIYATHHBIX OCOOCHHOCTEN 00yUYarOmnUXCs.

JIroOast paGoyasi mporpaMma JI0JKHA TOJIHOCTBEO BKJIIOUATh B CEOSl COJIEpIKaHUE
JTAHHOM MPOTPaMMBI TI0 (pU3UKeE.

B oTnenbHbIX cinydasx Kypc (pU3uKu 6a30BOT0 YpOBHS MOKET U3ydaTbes B 00bEMe 204
yaca 3a jaBa roga oOyudenms (3 u B "Hememo B 10 m 11 kmaccax). B atom ciyuae
yBenuuBaeTcs He MeHee 4eM 70 20 4 pe3epBHOE BpeMsi, KOTOPOE UCIONIB3YETCs YIUTEIIEM
JUTS M3yYEHHsI BOMPOCOB, TECHO CBSI3aHHBIX C BBIOpPAHHBIM TMpoduieM oO0ydeHus, u
yBEJIMYMBACTCS yueOHasi Harpy3Ka, OTBOANMAs HA U3YYCHHE MEXaHUKH, MOJCKYIIPHOU
GU3MKN W DIEKTPOJMHAMHKH, 3a CYET pACIIUPEHUs dHciaa JabopaTOpHBIX padoT
HCCIIEIOBATENILCKOTO XapaKTepa M YPOKOB PEIICHUS KaYeCTBEHHBIX U PACUETHBIX 3a1a4.



COAEPXKXAHUE OBYYEHUSA

10 KJIACC
Paznen 1. ®u3zuka u MeTOAbI HAYYHOTO MO3HAHMS
®usuka — Hayka o npupoze. Haydnsle METOABI O3HAHMS OKPYXKAIOIIETO MUPA.
Posib 3xcnieprMeHTa 1 TEOpUH B MPOLIECCE MMO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MogaenvpoBanue (QU3NUYECKUX SBJIEHUN U mpoueccoB. HayuHble runoressl.
dusznueckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.
Pounb 1 MecTo ¢pu3uku B POPMUPOBAHUN COBPEMEHHON HAYYHOW KapTHHBI MHpA,
B IIPAKTUYECKOH ACATEIBHOCTH JHOJEH.
Jlemoncmpayuu
AHanoroBele v HU(POBBIE U3MEPUTETBHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUHKH.

Pasznea 2. MexaHuka
Tema 1. Kunemamuka

Mexannueckoe JBukeHrue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBHKEeHUA. CucTema
orcué€ra. Tpaekropus.

[lepemerienue, CKOPOCTh (CpEeAHSSE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaIbHOM TOYKH, HMX TMPOCKIMM HAa OCH CHCTEeMbl KoopauHat. CroxeHue
MePEMENICHUI U CIIOKEHUE CKOPOCTE.

PaBHOMepHOE U paBHOYCKOpPEHHOE TMIPSMOJMHEHHOE JBrkKeHHe. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTU, YCKOPEHUSI, MyTH U MEPEMEILICHUS MaTepUaIbHOU
TOYKU OT BPEMEHH.

CBobosHOE najieHue. Y CKOpeHrne CBOOOIHOTO T1aICHHS.

KpuBonuHeitHoe nBWKeHUE. [[BM)KEHHE MaTEpUAIbBHOM TOYKHM II0 OKPYKHOCTH
C IOCTOSIHHOM MO MOAYJIIO CKOPOCTBIO. YTIIOBAsI CKOPOCTh, JINHEMHAs CKOPOCTh. [lepuon
1 yactoTa oOparnieHus. LleHTpocTpeMHUTeIbHOE YCKOPEHUE.

TexHUYEeCKHEe yCTPOMCTBA U MPAKTUUECKOE MPUMEHEHUE: CIUIOMETP, JTBUKCHHUE
CHaps/IOB, LICTIHbIC U PEMEHHBIC MEepelayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WUIIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeobpazoBanHue IBUKEHUH C MCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

HaGnrogenne paBuxeHUsT Tena, OpOIIEHHOTO TIOA YIJIOM K TOPU3OHTY W
TOPU30HTANIBHO.

N3mepenne yckopeHus: CBOOOTHOTO MMaICHUS.

Hanpagsnenue ckopocTu Mpy ABUAKEHUU 110 OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3ydyeHne HEPAaBHOMEPHOIO [JBWKEHUS C LEIbIO ONPENEICHUs] MIHOBEHHOMU
CKOpOCTH.

HccnmenoBanne  COOTHOLIEHUS  MEXKAY  IYTAMHM, HPOWICHHBIMM  TEJIOM
32 ITOCJIEA0BATEIBHBIE PABHBIE IPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUHN
C Ha4YaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydyenne ABWIKEHMsI IIAPUKA B BA3KOM IKUIKOCTH.

N3yuyenue NBUKEHHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpunuun otHocutenbHOCTH ['anmunes. IlepBeiii 3akoH HeroToHa. MHepiuanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHuun cynepnio3unuu cuid. Btopoir 3akoH HeroTona
JUIS MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTepuanbHbIX TOYEK.

3akoH BceMupHOro tsaroteHus. Cuna tsxectu. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenust (Mokosi, ckoyibkeHus, kaueHus). Cwna tpenus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEHUS U cuia TpeHus nokos. Koadpduuuent tpenus. Cuia
COIPOTHUBJIEHUS NIPU ABUKCHUHU TeNa B )KUIKOCTH WJIU rase.

[TocTynarenbHOE U BpaliaTelibHOE IBUKEHUE aOCOTIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauieHus. 11neuo cumbl. YciioBus paBHOBECHS
TBEPIOIO Tea.

TexHnueckue yCTpoMCTBA U MPAKTUYECKOE ITPUMEHCHUE: MOAMITHUKY, IBUKECHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienue nHepun.

CpaBHeHHEe Macc B3aUMOICHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT JAehOopMaIiii.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM NTOABEME U TTAJICHUH.

CpaBHEHUE CHII TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBus paBHOBECUs TBEPIOTO Tea. Bl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHule padbonivl

N3ydenue nBrxeHus: Opycka 1o HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YINPYTOCTH, BO3HUKAIOUIUX B TMPYXKUHE H
PE3UHOBOM 00pa3Iie, oT ux AehopMaIiuH.

UccnenoBanue yciioBui paBHOBECHS TBEPIOTO TEJIA, UMEIOLIETO OCh BPALLICHHUS.



Tema 3. 3akonwvl coxpanenus ¢ mexanuxe

HMitynbC MaTepHabHOM TOUYKH (T€Ja), CHCTEMbl MaTEpUAIbHBIX TOYEK. VIMITynbC
CWIBl W H3MEHEHHE HMIIyJbCa Tella. 3aKOH COXPAaHEHUs HMITyJbca. PeakTuBHOE
JBHYKCHUE.

PaGora cuiel. MOIHOCTE CHIIBL.

Kunernyeckass dSHeprus MaTepHaJbHOM TOYKH. TeopemMa 00 HU3MEHEHHUH
KUHETHUYECKOW YHEPTUU.

[TorenuuanbHast 3Heprus. [loTeHIManbHas sHEprus ympyro aehopMUPOBAHHOM
npyxusbl. [loTeHIManbHas sHeprus Tenaa BOJIU3KU NOBEPXHOCTH 3€MJIH.

[ToreHunanbHBIE U HENOTEHIMAIbHBIE CUIIBL. CBSI3b pa0OTHl HENOTEHIIUAIBHBIX CUIT
C U3MEHEHHUEM MEXaHWYECKOM SHEPTUHU CUCTEMBI TENl. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHME. BOAOMET, KONED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa MOTEHIMAIbHON SHEPTHH B KHHETUYECKYIO U OOPaTHO.
Yuenuueckuii sxcnepumenm, 1abopamopHuvie pabomuol

N3yyeHnue abCOMOTHO HEYNPYTOIo yAapa ¢ HOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOTHl CUIIBI C U3MEHEHUEM MEXaHWYECKOW PHEPIUu Teja
Ha IIpUMeEpe PACTHKEHUs PE3UHOBOIO JKI'yTa.

Pa3nen 3. MoJiexysipHas pu3nka u TEPMOJAUHAMHUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU mMeopul

OCHOBHBIE TIOJIOKEHUS MOJEKYJIIPHO-KUHETUYECKOH TEOPUM U HUX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. uddysuda. Xapaktep IBUKEHUS U
B3aMMOJICVICTBHS YaCTHUL BellecTBa. Moaenu CTpOeHus ra3oB, )KUIAKOCTEN U TBEPABIX TEIl
1 00BsICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojeneil. Macca u pa3mepsl MOJIEKYJI.
KommuecTBo BemiectBa. [TocTosinHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ wusmepenue. lllkana temmeparyp
Ilenabcus.

Mogene uaeanbHOro raza. OCHOBHOE YpPaBHEHHE MOJICKYJISIPHO-KMHETUYECKOU
TEOPUH UACATHHOTO Ta3a. AOCONIOTHAS TeMIepaTypa Kak Mepa cpeaHell KHHETHIECKOM
SHEPrUU TEIUIOBOTO ABMKEeHUs 4dacTull rasa. lllkana temneparyp KenbBuna. ['a3oBbie
3aKOHbI. YpaBHeHue MenaeneeBa—Kianelipona. 3akoH J[lanbToHa. HM3omponecchl
B HJICAJILHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacTaBieHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

Texanueckue yCTporucTBa U MPAKTHUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OmnbIThI, JOKA3bIBAIOIINE AUCKPETHOE CTPOEHHUE BEIECTBA, (hoTorpaduu MoseKyl
OPTaHUYECKUX COCAUHCHUMU.

OnbITel 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO ABUKCHHUS.

Mogens onbita [TepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUSL.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY JABJICHHS I'a3a HA CTEHKH COCYAa.

OMbIThL, WIUTIOCTPUPYIOLINE YPABHEHNUE COCTOSIHUS MAEATBHOTO ra3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, rabopamopHvle pabonvl

OmnpeneneHne Macchl Bo3yXa B KJIIACCHOM KOMHATE HAa OCHOBE U3MEPEHHM 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty ITApaMETPaMH COCTOSIHUS Pa3pexKEHHOI0 rasa.

Tema 2. OcHogbl mepmoOuHaAMUKU
TepmoaunamMuueckass CHCTEMA. BHYTpeHHSs DJHEprus TEPMOIMHAMHYECKOU

cucTeMbl U cnocoObl €€ m3MeHeHus. KonuuecTBo TemnoTsl U padora. BHyTpeHHsA
DHEPIUsl OJJHOATOMHOTO HAEAIBHOTO Ta3a. Buael Temonepenayu: TEMIONPOBOIHOCTD,
KOHBEKIMSA, U3JIy4eHHUE. YIelpHas TEIUIOEMKOCTh BellecTBA. KOJIWYECTBO TEIIOTHI
IIpH Terionepenaye.

[Tonsitue 06 agnadarnoM npouecce. [lepBriil 3akoH TepmoauHaMuku. [I[pumenenue
MEepPBOT0 3aKOHAa TEPMOJMHAMHUKU K wu3ompoieccaMm. [paduueckas uHTEpHpeTanus
paboThI raza.

Btopoii 3akon TepmouHamuku. HeoOpaTuMoCTh POIIECCOB B MPUPO/IE.

TernnoBble MammHbl. [IpuHIUIIBI JeHCTBUA TeTUIOBbIX MamiuH. [IpeoOpa3zoBanus
OHEPTUU B TEIJIOBBIX MamnHax. KosdduimeHt none3Horo AeMcTBUS TEIIOBOW MAIIUHBI.
[Huxn KapHo u ero xo3@PuiuueHT MOJE3HOro AEHCTBUS. DKOJOTHUUYECKHUE MPOOJIEMbI
TEIUIODHEPTETUKH.

TexHuyeckue ycTpoMCTBa U NMPAKTUYECKOE NMPUMEHEHUE: JBUTaTENIb BHYTPEHHETO
cropanusi, ObITOBOI XOJOIUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpPEHHEH HHEPruu Teja MPHU COBEPIIEHUU palbOThI: BBUIET MPOOKH
u3 OYTBUIKK TIOJT ACHCTBHUEM CKATOrO BO3/yXa, HarpeBaHue 3(hupa B JaTYHHOU TpyOKe
nyTéM TpeHus (BUICOAEMOHCTpAIs).

N3MeHeHne BHYTpEHHEH SHepruu (TemmepaTypbl) Tejla TMpU Teruionepeaaye.

OnbIT 110 aIabaTHOMY PACHTUPEHHUIO BO3TyXa (OTBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoil TypOWHBI, JBHUTaTelsi BHYTPEHHETO CrOpaHUs, PEaKTHBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3mepenne yaenbHOU TEIIOEMKOCTH.
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Tema 3. Azpezammuvie cocmoanus eeutecmea. Dazoevie nepexoont

[TapooOpa3oBanne u koHmeHcamms. Mcnapenwe u kumeHue. AOCOIMIOTHAS U
OTHOCUTENbHAS BJIAXHOCTh Bo3Ayxa. HaceimenHsli mnap. VYaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.

TBépnoe Tteno. Kpucramimueckue u amopdHble Tena. AHU30TPOINHS CBONCTB
kpuctamuioB. JKunkue Kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJbHas TerioTa miasieHus. Cyoaumarnus.

YpaBHeHuE TemI0BOro Oanaxca.

TexHuyeckre ycTpocTBa U MPAKTUUYECKOE TPUMEHEHHUE: TUTPOMETP U IICUXPOMETP,
KQIOPUMETP, TEXHOJIOTUM TOJYyYEHUSI COBPEMEHHBIX MAaTepuajioB, B TOM YHCIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIICHHBIX [TAPOB.

Kunenue npu noOHUKEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIAXKHOCTH.

HaOnronenune HarpeBaHus U MJIaBJICHUS KPUCTAUIMUYECKOTO BEIIECTBA.

JleMOoHCTpalus KpUCTaJioB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomuwl

N3MepeHne OTHOCUTENIBHOM BIAXKHOCTH BO3AYXaA.

Pa3znen 4. DjieKTpoAUHAMUKA
Tema 1. dnekmpocmamuka

DIeKTpr3anms Tel. DJIEKTPUUYECKUU 3apsaa. JlBa BHAa JJIEKTPUUECKHX 3apsiIoB.
[IpoBOAHUKH, NUAJIEKTPUKUA U TOJYIPOBOJHUKUA. 3aKOH COXPAHEHHMS JIEKTPUUYECKOTrO
3apsna.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodedHbId 3IEKTPUUYECKUN 3apsil.
Onekrpudeckoe nose. Hanpsxk€HHOCTH anekTpuyeckoro nos. [Ipuanun cynepno3suuum
ANEKTPUUYECKUX MoJel. JIMHUN HaNpsy)KEHHOCTH JIEKTPUYECKOTO TOJIA.

PabGora cun snexkrtpocratuyeckoro mosst. [loreHruan. PasHOCTh MOTEHIIHUAIIOB.
[IpoBOAHUKM ¥ JUAJIEKTPUKA B DJIEKTpOCTaTHUYEeCKOM Tone. Jludnexkrpuueckas
MIPOHULAEMOCTb.

DNEeKTpoEMKOCTh. KoHaeHcaTop. DIEKTPOEMKOCTh IHIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHAEHCATOPA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHHWE:  AJIEKTPOCKOI,
NIEKTPOMETP,  DJEKTpOCTaTUuUecKas  3alluTa, 3a3eMJICHHE  DJIEKTPONpHuOOpOB,
KOHJIEHCATOP, KOMPOBAJIBHBIN arnapar, CTpyuHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIUIL JEUCTBUS SJIEKTPOMETPA.

B3aumMopenicTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEI.

[TpoBOAHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIIEKTpOCTaTUYECKasl 3alUTa.
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JIMBAEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH IIJIOCKOT0 KOHAEHCATOPa OT IJIOIIAIH TUIACTHH,
PacCTOSAHUS MEXIY HUMH U TUBJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHAEHCATOPA.
Yuenuueckuii sxcnepumenm, rabopamopHvle pabonul

N3mepeHne 3J1eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannsiit Inekmpuueckuit mox. Toku 6 paziuunvix cpeoax

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOTO Toka. IcTOUHUKHN
toka. Cuna Toka. [[ocTOsAHHBIN TOK.

Hanpspxenue. 3akon Oma a1t yyacTka 1enH.

OJEKTPUYECKOE  CONPOTUBIICHUE.  YJEIbHOE  CONPOTUBICHUE  BEIIECTBA.
[locnenoBaTenpHOE, MapauIeIbHOE, CMEIIAHHOE COETMHEHUE POBOJHUKOB.

PaGota snextpuueckoro Toka. 3akoH Jxxoyns—JIeHa. MOIHOCTh 3JIEKTPUYECKOTO
TOKa.

DJIEKTPOABMXKYINAS CUJIA U BHYTPEHHEE COMPOTUBIICHUE MCTOYHUKA TOKA. 3aKOH
Owma 1115 oJTHOM (3aMKHYTOM) AyiekTpuueckoi nenu. KopoTrkoe 3aMbIkaHue.

DIEKTPOHHAS TPOBOJAUMOCTh TBEPABIX METAILIOB. 3ABUCUMOCTh COITPOTHUBIICHUS
METAJJIOB OT TemMnepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BaKkyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonympoBonuuku. CoOCcTBEHHAs! M MPUMECHAsI MPOBOUMOCTD MOJIYITPOBOTHUKOB.
CoiicTBa p—Nn-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DNEKTPUYECKUN TOK B pACTBOPAX M PACIUIABAX JIEKTPOJIUTOB. DIIEKTPOJIUTUYECKAS
JUCCOIUAIMS. DIEKTPOJIU3.

DJIEKTPUYECKUNM TOK B razax. CaMOCTOSITENBHBIN U HECAMOCTOATENBHBIN pa3psl.
Mounus. 11na3zma.

TexHn4eckre yCTpoMCTBa U MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, UCTOYHUKHU TOKa, JJIEKTPOHATPEeBATENIbHBIE TPUOOPHI, JIEKTPOOCBETUTEIHHBIC
npuOOphl, TEPMOMETP CONPOTUBJICHUS, BaKyyMHbIH JUOJA, TEPMHUCTOPHI U
(boTOpPE3UCTOPHI, MOTYNPOBOJHUKOBBIN U0/, rajJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSIKECHUSL.

3aBUCUMOCTD CONPOTUBJIEHUS UWJINHIPUYECKUX MPOBOIHUKOB OT JJIMHBI, TIJIOIAAN
IIOIIEPEYHOr0 CEYEHHUs U MaTepuala.

CwmeliaHHoe COeTMHEHNE MMPOBOIHUKOB.

[Ipsmoe  wW3MepeHue  BIEKTPOABMXKYLIEeW cuibl. KopoTkoe  3ambIkaHue
rajJbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBJICHHUS.

3aBUCUMOCTH CONMPOTUBJIEHUS] METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psia U NpOBOAUMOCTH BO3yXa.

OaHOCTOPOHHSISI TPOBOJAMMOCTH IHO/IA.
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Yuenuuecxuil sxcnepumenm, 1abopamophvlie pabomoi

H3yueHune cMemaHHOTr0 COSTUHEHUS PE3UCTOPOB.

M3MepeHne 3IeKTPOJIBMKYIIECH CHIbl HMCTOYHHMKA TOKAa W €ro BHYTPEHHETO
COIIPOTHUBIICHUS.

Ha6nronenue snexTposnusa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢puszuku 6a30Boro ypoBHs B 10 kjacce oCymiecTBIsieTcs ¢ y4€ToM
CoJIepKaTEIbHBIX MEKIIPEIMETHBIX CBSI3€HM ¢ KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaduy U TEXHOJOTHHU.

Meowcnpeomemnvie nouwsmusi, CBS3aHHBIE C HW3YYECHHUEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHHUE, HAYYHBIM (QakT, runoresa, (pusuveckas BEIUMYUHA, 3aKOH, TEOPHUS,
HaOII0/ICHNE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHWEe CUCTEMbl YpaBHEHHH, JUHEHHass (QyHKuUMs, mapadona,
runepOona, uX rpauKyd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKLIUU: CUHYC, KOCUHYC,
TQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBl U HUX
MPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: MexaHuueckoe NBIKEHUE B JKMBOW mpupone, Auddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OpPraHU3MOB (BUJABI TEIUIONEpPEIayd, TEIUIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ, MOJIb
BEIIECTBAa, MOJISIPHAsI Macca, TEIIOBBIE CBOWCTBA TBEPJBIX TEJ, KUIAKOCTEHM U Ta30B,
IIEKTPUUYECKUE CBOMCTBA METAIIOB, AIEKTPOJIUTHIECKAs JUCCOLMALINS, TaJIbBaHUKA.

l'eocpagpus: B1aXXHOCTh BO3yXa, BETPbI, 0aApOMETP, TEPMOMETD.

Texnonocus: mpeoOpa3zoBaHUE JBHKEHUW C MCIOJb30BAHUEM MEXAaHU3MOB, YUET
TPEHUS B TEXHUKE, NOJILIMIHUKHN, HCIOJb30BAHUE 3aKOHA COXPAHEHHUS HUMITYJIbCA
B TEXHUKE (pakeTa, BOAOMET M JIPYrue), IBUraTeslb BHYTPEHHEIO CrOpaHus, MapoBas
TypOHuHa, OBITOBON XOJIOAWIBHUK, KOHAULMOHEP, TEXHOJIOTUH MOTYYEHHs] COBPEMEHHBIX
MaTepHaoB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH, AJIEKTPOCTaTUUYECKas
3allUTa,  3a3€MJICHHE  DJIEKTPONPUOOPOB,  KCEPOKC,  CTPYHHBIH  TIpUHTED,
ANEKTPOHArpeBaTENbHBIE TPUOOPHI, JIEKTPOOCBETUTENBHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC
Pa3znen 4. DjieKTpoAUHAMUKA
Tema 3. Maznummnoe nojie. I1eKmMpoOMACHUMHAA UHOYKUUS

IloctossHuble MarHuThbl. B3aummoaelcTBHE NOCTOSIHHBIX MarHuToB. Mar"HuTHoe
nosje. Bekrop marHuTHOM HMHAYKUMHU. [IpyHUMN Cynepno3WiMyd MAarHUTHBIX ITOJIEH.
JIvanu MarautHOM MHAYKUMK. KapTuHA TMHWI MAarHUTHOM MHYKIIUU TTOJIS1 IIOCTOSIHHBIX
MarHuToB.

MarauTtHoe o€ NpoBOAHUKA C TOKOM. KapTMHa JNMHHUN MHAYKIMU MAarHUTHOTO
MOJISl NTMHHOTO MPSMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena. BzaumoaeiicTBre MpoBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MOZlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaysib U HampaBieHue. [[BHKeHHE 3apsKeHHOW YaCTUIIbI
B OJTHOPOJIHOM MarHuTHoM nouie. Pabora cuiel Jlopenna.

SIBneHue 3neKTpOMarHUTHOM MHAYKIUHU. [I0TOK BEKTOpa MArHUTHOM WHIYKIIMH.
DIEeKTPOABMKYIIAS CHJIA MHAYKIUHU. 3aKOH 3JIEKTPOMarauTHONM uHAyKuu dapazes.

BuxpeBoe  anekTpudeckoe  Iosie.  OJIEKTPOABMKYINAS  CWJIA  UHAYKIHUH
B IIPOBOJIHUKE, JIBM)KYLIEMCSI TIOCTYNIATENBHO B OJHOPOIHOM MAarHUTHOM I10JIE.

IIpaBuio Jlenna.

NHayKTUBHOCTh.  SIBJ€HME  CaMOMHAYKLIMH.  OJEKTPOJABIXKYINAs  CHJa
CaMOMHAYKIIMH.

OHeprusi MAarHAUTHOTO MOJIS KaTyIIKH C TOKOM.

DIEeKTPOMarHuTHOE I10JIE.

TexHuyeckue ycTporcTBa U IPAKTUYECKOE IIPUMEHEHHUE: ITOCTOSIHHBIE MAarHUTHI,
JIEKTPOMArHUThl,  3JEKTPOABUIATENb,  YCKOPUTEIM  JJEMEHTAapHBIX  YacTHL,
WHIYKIMOHHAS T€Yb.

Jlemoncmpayuu

OnebIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOIO ITyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO ITOJISL.

B3anmoneiictBue AByX IIPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JlericTBue criibl JIOpeH11a Ha HOHBI DJIEKTPOJIATA.

SIBieHUE 3JIEKTPOMarHUTHON WHIYKLUU.

IIpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOABWKYILIEH CWIBI HMHIAYKIMM OT CKOPOCTH HW3MEHEHUs
MAarHMTHOTO MOTOKA.

SIBneHHE CaMOVHTYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamopHvle padonvl

N3ydenne MarHuTHOTO NOJISI KaTYIIKH C TOKOM.

HccnenoBanue AeMCTBUS NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue sSBIECHUS 3JIEKTPOMAarHUTHOM UHAYKIWH.

Pa3nea 5. Koste6anus u BOJTHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumMHble K0J1eOanus

Konebarenbnas cuctema. CBOOOHBIE MeXaHMYECKUE Kosiebanus. ["apMoHnueckue
kosnebanus. [lepuon, yacrora, ammiuutyna u (aza xosnebanuil. [IpyKMHHBIA MasSTHUK.
MareMatruecknii MasTHUK. YpaBHEHHE TapMOHUYECKUX KoJjeOanuil. I[IpeBparienue
OHEPTUU TIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii KOHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE KOJIEOaHUS B UI€aTbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMH U JJIEKTPOMArHUTHBIMH
koneOanusimu. @dopmyna Tomcona. 3aKOH COXpaHEHUsT HHEPrUM B HUJEATHLHOM
KoJie0aTeIbHOM KOHTYPE.
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[IpeacraBnenne o 3aryxaromux KoyieOaHUAX. BBIHYXJIEHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemenHsblil Tok. CHHYCOMIANBHBIN IEPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JIEWCTBYIOIIEE 3HAUEHNUE CUJIbI TOKA U HAIIPSKCHMSL.

Tpanchopmarop. IlpousBoacTBo, mnepegadya M MOTPEOJICHUE DIEKTPUUECKON
DHEPrur. OKOJOTHYECKHE PHUCKU MpU NIPOU3BOJACTBE 3JeKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuyeckue yCTporcTBa M MPAKTUYECKOE NMPUMEHEHUE: DJIEKTPUUECKUN 3BOHOK,
reHEepaTop MEPEMEHHOTO TOKA, JIMHUU JJIEKTPOIIepeaay.
Jlemoncmpayuu

Hccnenoanre mapamMeTpoB  KoJeOaTEIbHONW CUCTEMBbl (NMPY>KUHHBIA — WIU
MaTEMaTUYECKU MASITHUK).

Hab6nronenue 3aTyxaromux KoeO0aHu.

HccnenoBanue CBOMCTB BIHYKIEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB0OOOHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHusI.

OcummiorpaMMbl  (3aBUCUMOCTH  CHUJIBI TOKa W HalpsOHKEHUS OT BPEMEHM)
JUISL 3IEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc 1pum  MOCIEOOBAaTEIbBHOM  COCIMHEHUM  PE3UCTOPA,  KATYLIKH
WHIYKTUBHOCTH M KOHAEHCATOpa.

Mopens TMHAN SIEKTPONEPEAAYH.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

HccnenoBanre 3aBUCHMOCTH TIEPHOJIA MAJIbIX KOJIEOAHUH Tpy3a Ha HUTHU OT JIJIMHBI
HUTHU U Macchl Ipy3a.

HccnenoBanye NEPEMEHHOIO TOKA B LIENH U3 MOCIEA0BATEIBHO COETMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE B0JIHbL

Mexanuueckue BOJIHBL, YyCIOBHSL  pacnpoctpanHeHus. lIlepuon. CxopocThb
pacnpocTpaHeHus U AjuHa BoJaHbL. [lonepeunsie u nmpoaoasHbie BOIHBL. HTEpdepentms
U qudpakius MEXaHMYECKUX BOJIH.

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

ONEeKTPOMArHUTHBIE BOJHBI. YCJIOBUSA U3JIYyYEHUS JJIEKTPOMArHUTHBIX BOJH.
B3aumHuas opueHntauus BektopoB E, B, V B snexkrpomaruutHoi BosHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKECHHUE, MPEIOMIICHUE, MOoJspu3anus, Iudpaxius,
uHtepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[Ilkama 5JIEKTPOMArHUTHBIX BOJIH. [IpuMeHEHHWE SIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI paAMOCBA3M U TENEBUICHU. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHHUE OKPYKAIOIIEH Cpeibl.

TexHudyeckue yCTpOWCTBA W  NPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPA3BYKOBAas JMAarHOCTMKAa B TEXHUKE W MEIUIMHE, paaap,
paaronpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neus.
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Llemoncmpayuu

OObpazoBanue 1 pacrpoCTPAHEHUE MTONEPEYHBIX U MPOI0IbHBIX BOJIH.

KoneOmtomeecs T€10 Kak HCTOUYHUK 3BYKa.

HabutoieHue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenue nntepdepeHuu u Aupakiiny MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabmtoieHue cBsi3u rpOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYAO0M M 4acTOTOU
KOJIeOaHMil.

HccenenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, IIPEIOMIICHHUE,
noJisipu3anus, 1udpakuus, UHTEpHEpeHIUSL.

Tema 3. Onmuka

['eomerpudeckas ontuka. [IpsMonnHeHOE pacpOCTpaHEHUE CBETA B OJHOPOAHON
cpene. JIyd ceera. ToueuyHbI HCTOYHHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHbBI OTpakeHHMsl cBera. llocTpoeHne U300pakeHUN
B IUIOCKOM 3€pKaje.

[TpenomiieHne cBeTa. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCONIOTHBIA IOKa3aTeib
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBI  yrosl IOJHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CiioxHbIi cocTaB Oenoro cera. L[Ber.

Cobuparoniyie 1 paccerBarolie JuH3bl. ToHKas JnH3a. DOKYCHOE PacCTOSIHUE U
onTHYecKas cuia TOHKOW smH3bL. IlocTpoeHne wu300paxeHuil B coOMparomuX H
paccenBaroMX JHH3aX. PopMysa TOHKOW JUH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenebl MPUMEHUMOCTH F€OMETPUYECKON ONTUKHU.

BonnoBas onrtuka. MuTepdepennus cBera. KorepeHTHbIE HMCTOYHHMKHU. Y CIOBUS
HaAOJIIOJIEHUS] MaKCUMYMOB M MHUHUMYMOB B HMHTEP(EPEHLMOHHOW KapTHHE OT ABYX
cUH(pa3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus cera. JudpakumoHHas pemérka. YclioBUE€ HAOIIOJEHUsS TJIaBHBIX
MaKCUMYMOB IIPH MaJI€HUH MOHOXPOMATUYECKOI0 CBETA Ha AU(PPAKIUOHHYIO PELIETKY .

[Tonmapu3zanus ceera.

TexHuueckue ycTpoicTBa U MPAKTHUECKOE MPUMEHEHHUE: OUKH, JyIa, oToanmnapar,
INPOEKIMOHHBIN anmapar, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(paKIIMOHHAS
pEIETKA, MOJIAPOULL.

Jlemoncmpayuu

[IpssMonuHEHOE  paclpoCTpaHEHUE, OTpPaKEHUE U  MPEJIOMIICHHE CBETa.
OnTuyeckue npudopsI.

[TomHOe BHYTpEeHHEE OTpaxkeHne. MoJiesib CBETOBOA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenn MUKpPOCKOIIa, TEJIECKONaA.

Habmnronenue nnrepdepeniiuu crera.

Hab6nronenue nudpakmauu cera.

Habmronenue nucnepcuu cBera.
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[Tomy4yeHue cnekTpa ¢ MOMOIIBIO MPU3MBL.
[Tonyuenue criekTpa ¢ MOMOIIBI0 TUDPAKITMOHHON PEIIETKY.
Ha6nronenue nonsipu3anuu cBeTa.

Yuenuueckuu sxcnepumenm, 1a60pamopHvle pabomol
N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI clIeNUAJILHOI TEOPUH OTHOCUTEIBLHOCTH

['panuibl TPUMEHUMOCTH KJIACCUYECKOM MeXaHWKku. llocTynarel crnennanibHOM
TEOPUH OTHOCUTEIBHOCTH: HMHBAPMAHTHOCTH MOJYJISI CKOPOCTHM CBE€Ta B BaKyyMe,
MIPUHIUIT OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE BpPEMEHU U COKpAIlCHHUE
JUTAHBI.

DHEprusi ¥ UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C SHEPTUEN U UMITYJICOM PEIIATUBUCTCKON YaCTULIBI. DHEPTHS MOKOSI.

Pasznen 7. KBantoBas ¢pusnka
Tema 1. Inemenmuvt K6AaHMOBOU ONMUKU

®otonsl. @opmyna [lnanka cBsi3u 3HEpruu (PoTOHA C €ro YaCTOTOW. DHEprus u
UMITYJIbC (POTOHA.

OtkpoiTie u uccinenoBanue Goroddpdexra. Ombitel A.I'. CrosnetoBa. 3aKOHBI
dotorpdexra. YpaBuenue OunmTeitHa a8 porodddexra. «KpacHas rpaHuUIA
dboTorddexra.

Hasnenue ceera. OnbiTel I1.H. JIeOGeaena.

XHUMHYECKOE NEeHCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA H  TPAKTHUECKOE TMpUMEHEHHe: (OTOIIEMEHT,
dboToMaATUHK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®o10o3((PexT Ha yCTAaHOBKE C LIMHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHelTHEro (potorddekra.

Ceeronuon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopgens aroma Tomcona. OmnbiTel Pesepdopna 1o paccesHHIO O-YaCTHIL.
[Tnanerapuas monens atroma. [loctynarel bopa. M3nyuenue u nornomienre GOTOHOB MPU
NEPEXO/IE ATOMA C OJHOTO YPOBHSI SHEPrUH Ha Apyroil. Buasl cnekrpoB. CiekTp ypoBHEM
DHEPIUM aToMa BOAOPOAA.

BosiHoBBIE cBoMcTBa 4yactuill. Bosabl ne bpoua. KopryckynsipHO-BOJIHOBOU
JyaJIu3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3TyYEHHUE.

TexHn4eckrue yCTpOMCTBA M NMPAKTUYECKOE MPUMEHCHUE: CHEKTPAIbHBIA AHAIU3
(CIeKTpOCKOIT), 1a3ep, KBAHTOBBII KOMIIBIOTED.
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Llemoncmpayuu
Mogpens onbita Pezepdopra.
OnpeneneHre IIUHBI BOJIHBI JIa3epa.
HaGnronenue nuHEHYaThIX CIIEKTPOB U3TYUCHUSI.
Jlazep.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomul
HabGmoienue nuHeiyaToro cnekrpa.

Tema 3. Amomnoe s0po

OKCIIEpUMEHTBI,  JIOKA3bIBAIOIIUE  CIOXHOCTh CTpoeHus sapa. OTKpbITHE
panuoaktuBHOCTU. OmbIThl Pesepdopna mo ompeaeneHrio cocTaBa paJuOaKTUBHOTO
usny4yeHus. CBoiicTBa anb(da-, 6era-, raMMa-u3nydeHus. BiausHue paanoakTHBHOCTH Ha
JKUBBIE OPTAHU3MBI.

OtkpeiTHE TpoTOHAa U HeWTpoHa. Hyknonnas wmonens snpa ['eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio siapa. M30Tormsl.

Anbda-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIN Oera-pacnaia. I'aMMa-uziaydeHue.
3aKOH paIMOAKTUBHOIO pacnajaa.

DHeprus cBs3M HYKJIOHOB B ape. SnepHble cuiibl. [ledext Maccol sapa.

Anepnsie peakuun. [lenenne u cuHTE3 AI€EP.

Anepubiit peakrop. Tepmosinepubiii cuntes. [IpobiemMbl U NEPCIEKTUBBI SAECPHON
DHEPreTUKU. DKOJIOTHYECKUE aCIIEKTHI SIACPHON YHEPIrEeTUKH.

OnemMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metoael  HaOMOJEHUS M PETUCTpPAllMM  AJIEMEHTapHbIX  YaCTHIL

dyHaaMeHTallbHbIC B3auMOoAecTBUS. ENMHCTBO pr3znueckoil KapTUHBI MUpA.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHME: JO3MMETP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHasi boMoa.
Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOIINX YaCTHLL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (oTOrpadusim).

Pa3nes 8. Ji1ieMeHThI ACTPOHOMHHU U ACTPOPU3UKH

Otansl pa3BUTHs aCTpOHOMHUH. [IpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bup 38€31H0T0 HEeOa. Co3Be3nusl, SpKue 3BE3/IbI, INIAHETHI, UX BUAMMOE IBUKEHUE.

ConHeuHnas cucrema.

Counnue. CosiHeyHas akTUBHOCTh. VIcTounuk sHeprun ConHua v 3BE37. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKHU. [[narpammMa «CEKTpaIbHBIN KJIACC — CBETUMOCTbY. 3BE3/IbI
IJIAaBHOM MOCJIEA0BATEIBHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM
MOCIIeIOBAaTENLHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE MPEICTABICHUS
0 MPOUCXOXKACHUHU U 3BOIOLIMU COJIHIA U 3BE3/. DTAIlbl KU3HU 3BE3.

Mnineunsiii [1yTs — Hatia ['anaktuka. [Tonoxenne u npuxenune Connna B ['anakTuke.
Tunel ranakTuk. Paguoranaktuku u kBasapsl. UEpHBIE ABIPHI B SIApaX IAJIAKTHK.
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Bcenennas. Pacmupenue Bcenennoii. 3akon Xa006ma. PasOeranue ramakTuk.
Teopus bonbioro B3peiBa. PenukroBoe nsinydeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHH.
Vuenuuecxkue nabnooenus

HaGmronenuss HEBOOPYKEHHBIM TIJ1a30M C  HMCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUHN JUIsl OTpeIeTICHUS MOJI0XKEHUsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be3/1us CEeBEpHOIo MOMYIIAPUS U SIPKHUE 3BE3IBI.

Habmronenus B reneckon Jlynsl, miraneT, Miednoro [TyTu.

O0o0maruee NOBTOPEeHNE

Ponp pu3uku u acTpOHOMHM B YKOHOMHYECKOM, TEXHOJIOTUYECKOM, COITMATBLHON 1
TUYECKON cdepax AESITEIbHOCTH 4YEJIOBEKa, POJb M MECTO (U3MKHM M aCTPOHOMHHU
B COBPEMEHHON Hay4HOH KapTHUHE MHUpa, poJib (PU3nuecKor Teopuu B (HOPMUPOBAHUU
NPEACTABICHUN O (PU3NYECKOM KapTHHE MHpa, MecTO (PU3MYECKON KapTUHBI MHpa
B O0IIIEM Psi1y COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NIPEACTABICHUI O IPUPO/IE.

MesxknpeaMeTHbie CBA3U

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kjacce ocymecTBisieTcs ¢ y4EToM
COJICPKATEIIbHBIX MEXIPEAMETHBIX CBSI3€M ¢ KypcaMu MaTeMaTUKH, OMOJIOTUU, XUMUH,
reorpauu U TEXHOJIOTHHU.

Meocnpeomemnvie nowsmusi, CBSI3aHHBIE C HM3YYCHHEM METOJOB HAy4YHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIN (akT, runores3a, puznyueckas BeIUUYNHA, 3aKOH, TEOPHS,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHUE CHUCTEMbl YPaBHEHUN, TPUTOHOMETPHUUECKUE (DYHKITUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOMKIAECTBO,
BEKTOPbl M HX MPOCKIMM HA OCH KOOPAWHAT, CJIOKEHUE BEKTOPOB, MPOU3BOIHBIE
JIEMEHTAPHBIX (YHKIIUN, TPU3HAKU TIOJI00MSI TPEYTOJILHUKOB, OMPEEICHHUE TUIONIaIN
II0CKUX (huryp u o0bEMa Te.

buonoeus: >nekrpuyeckue SBICHUS B )KUBOW MPUPOJIC, KOJIEOATEIbHBIC IBUKCHUS
B JKMBOM MPUPOAE, ONTHUYECKHUE SBJICHUS B >KUBOW NPUPOJE, ACHUCTBHE paavalliuv
HA )KUBBIE OPTAHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX TE,
MEXaHHU3MbI 00pa30BaHUsl KPUCTAIUIMUECKON PEIIETKH, CIIEKTPAIHHBIN aHaIH3.

l'eocpaghusa: mMarHuTHBIE TONIOCA 3€MJIM, 3aJIe)KM MAarHUTHBIX pyaA, POTOCHEMKaA
36MHOU MOBEPXHOCTH, IPEACKA3AHUE 3EMIICTPSICEHUM.

Texnonoeua: JHHUM  DJEKTponepenad, TIEHEpaTop  IIEPEMEHHOr0  TOKa,
AJIEKTPOIBUTATEIb, MHIYKIMOHHAS [1€4b, Pajap, paIiuONpUEMHUK, TEIEBU30D, AHTECHHA,
tenepon, CBY-meub, NPOEKIIMOHHBIN ammapar, BOJIOKOHHAs OITHUKA, COJHEYHAas
Oarapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne ydebHoro mpenmera «Dus3mka» HaA YypPOBHE CpEIHEr0 OOIIEro
obOpaszoBanmsi (0a30BbIIl YPOBEHB) JOJKHO OOECIEUUTH JOCTIKEHUE CIICTYIOITNX
JUYHOCTHBIX, METAINIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS yueOHoro mnpeamera «Du3MKa» TOIKHBI
OTpakaTb  TOTOBHOCTh U  CHOCOOHOCTh  OOYYaIOIIMXCS ~ PYKOBOJICTBOBATHCS
chopMUPOBaHHONW BHYTPEHHEW TIO3WIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOCXKICHUH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHICKOrOo OOIIEeCTBa, PACIIMPEHHE >KU3HEHHOTO OMNbITa M OIbITa
JEATEIPHOCTH B MPOLIECCE pealU3alMd OCHOBHBIX HAIPAaBICHUN BOCIUTATEIBHOU
JESATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaaHCKOTro BOCIIUTAHHUS:

c(OPMHPOBAHHOCTD TPAKIAHCKON MO3MIIMKA O0YUYaIOIErocs Kak aKTHBHOTO M
OTBETCTBCHHOTO 4YJIeHA POCCUHCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOINEYEJOBEYCCKMX  T'yMAHHUCTHYCCKUX W
JIEMOKPATHYCCKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B HHTEpPECaxX TIPaKIaHCKOIO
00I1IeCTBa, Y4aCTBOBAThH B CAMOYITPABICHUU B 00pa30BaTEIbHOM OpraHU3aIlnY;

yMEHHE B3aUMOJICHCTBOBATh C COIMATLHBIMU HHCTUTYTAMH B COOTBETCTBUHU C MX
(GYHKIHUSIMHU ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApHOU M BOJIOHTEPCKOM IEATCIIHOCTH;

2) IaTPHOTHYECKOTO BOCITUTAHMA:
c(hOpMHUPOBAHHOCTH POCCUNCKON TPaXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;
LICHHOCTHOE OTHOLIEHME K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUIM
POCCUICKUX YYEHBIX B 00JaCTH (PU3UKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, TUUECKOTO MMOBE/ICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIllMi0 W TPUHAMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACHh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJE B
NESTEIbHOCTH YYEHOT0;

OCO3HaHME JTUYHOTO BKJI/Ia B MIOCTPOCHHUE YCTOMUHUBOTO OYIyIIIETo;

4) 3¢TEeTHYECKOr0 BOCITUTAHUSI:
3CTETHYECKOE OTHOIICHUE K MUPY, BKJIFOUYAs CTETUKY HAYYHOTO TBOPUYECTBA,
npucyuero (pu3n4ecKoi HayKe;
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5) Tpya0BOr0 BOCIUTAHMS

WHTEPEC K pa3IuyHbIM cepaM MpoPecCHOHATBHON ACSITEIBHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (DU3UKOM M TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp OymyIiei
npodeCCUM U peasin30BbIBATh COOCTBEHHBIC )KU3HCHHBIC TIJIAHBI;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH (PUBUKH
Ha TIPOTSHKEHUN BCEH KU3HU;

6) 3K0JIOrHYEeCKOro BOCIIMTAHHUS:

c(hOpMHUPOBAHHOCTH IKOJIOTHYECKON KYJIbTYPhI, 0CO3HAHHE TII00aTFHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYIIIECTBIICHUE JICUCTBUM B OKPY’KAIOIIEH Cpeie Ha OCHOBE
3HAHUS LEJIed YCTOUYUBOIO Pa3BUTHS YEIOBEUECTBA;

Pacmmpenne ombiTa JIESITEILHOCTH SKOJIOTMYECKOM HAIpPaBIIEHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAaHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (U3UUECKON HAYKH;

OCO3HAHHWE LEHHOCTH HAay4YHOW JAESITENIbHOCTH, TOTOBHOCTh B IMPOILIECCE M3YUYEHUS
(U3MKM ~ OCYIIECTBIATH  IMPOEKTHYHO M HUCCIEIOBATENLCKYIO  JI€ATEIbHOCTh
WHIUBUYAIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/ibHble YHUBEPCAJIbHbIE Y4YeOHbIE JeiCTBUS
ba3oBble JJoruueckue J1ecTBHUA:

CaMOCTOSITeILHO (hOPMYJIMPOBATH M aKTYaJTU3UPOBATh MPoOIIeMy, paccCMaTpruBaTh
€€ BCECTOPOHHE;

OIPEIEIATH LEJIH IEITEIIbHOCTH, 3a1aBaTh HapaMETPhl U KPUTEPUH UX TOCTUKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B pacCMaTPHBAEMBIX (PHU3HMYECKUX
SIBIICHUSIX

pa3pabaTbiBaTh IUIAH pEIICHHs NPOOJIEeMbI C Y4ETOM aHaJiu3a HMCHOIIMXCS
MaTEepPHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B ACATEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUM JICSITEIIbHOCTH;

KOOPJAMHUPOBATH U BBINOJHATH PaObOTy B YCJIOBUSX PEATbHOIO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TP PEIISHUH )KU3HEHHBIX MPOOJIeM.

ba3oBble ucciieroBaTe/IbCKue 1eHCTBUSA:

BJIQICTh HAyYHON TEPMHUHOJIOTHEW, KIIOUEBHIMU TIOHATHSIMH U METOJaMHU
duznyeckoil HayKu;

BJIQ/ICTh HAaBBIKAMH y4eOHO-MCCIIEIOBATETILCKOM W TPOEKTHOW JAEATEIHHOCTH
B 00J1aCcTH (DU3UKH, CTTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEILHOMY MOUCKY
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METOJIOB pELIeHUS 3a/1a4 (PU3NUECKOTO COACPIKAHMS, TPUMEHEHUIO PA3TUYHBIX METO/I0B
ITO3HAHUS;

BIAJACTh BHJAMU JEATEIBHOCTM IO IIOJYYEHHUIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETALINY, IPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTyalUsX,
B TOM YHCJIE IPU CO3/IaHUU y4EOHBIX MMPOEKTOB B 00JacTH (DU3HKHU;

BBISIBIIATH [IPUYMHHO-CIICICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 33/1a4yy, BbIIBUTaTh
TUIOTE3y €€ peIeHus], HAXOAUTh ApIYMEHTHI JUIs JOKA3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh [TAPAMETPBl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh IOJIyYCHHBIC B XOJE PELICHHs 3aJa4M PE3yJbTaTbl, KPUTHUECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTb M  (OPMyJIHpPOBaTh COOCTBEHHBIE 33aJauyd B  00pa30BaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUU (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETh NEPEHOCUTh 3HAaHMS 1O (U3MKE B  MPAKTHYECKYI0  00JacTh
KU3HEICATEIBHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIE UJIEH, ITPEIJIaraTh OPUTHHAIIBHBIE ITOAXObI U PELICHMUS;

CTaBUTh MIPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE albTEePHATUBHBIC PELICHUS.

Pabora ¢ nnopmanueii:

BIAJCTh HaBbIKAaMM MOJydeHUs HHopMau  (HU3UIECKOTO  COJACpIKAHUS
U3 HCTOYHHMKOB pAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBISATh TIOWCK, AaHAJIU3,
CHUCTEMAaTH3aIMI0 W WHTEPIPETAIMI0O HWH()OpMAIMU pPa3IUYHBIX BHAOB W (OpM
IIPE/ICTaBIICHNUS,

OIICHUBATH IOCTOBEPHOCTH HH(POPMAIIHH;

UCITIOJIB30BATh CPE/ICTBA MH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMA
B PCIICHHWH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U  OPraHU3allMOHHBIX 3aj]a4
c coOmoneHreM TpeOOBaHUN HAPrOHOMUKH, TEXHUKU OE30MAaCHOCTH, THUTHECHBI,
pecypcocOepeKeHrs, TMPaBOBBIX M ITHYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30IacCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COACP)KAHUS B Pa3IUYHBIX (opMarax ¢ yIETOM
Ha3HaueHUs HHPOPMAIMM W IIEJIEBOW ayAUTOPUHU, BHIOMpAs ONTUMAIbHYIO (hopmy
MIPEICTABIICHUS M BU3YATH3AIlNH.

KomMMmyHUKaTHBHBIC YHHBEpPCAJIbHbIC YUeOHbIe NeCTBU:
OCYILIECTBIIATH OOIICHUE HA ypOKaxX (PU3UKU U BO BHE-YPOUHOU JI€SITEIHBHOCTH;
pacino3HaBaTb HIPCAIIOCHIIKH KOH(I)JII/IKTHBIX CI/ITyaI_[I/Iﬁ U CMATYaTh KOH(bJ'II/IKTBI;
pa3BépHYTO H JIOTUYHO U3JIaraTtb CBOIKO TOYKY 3PCHUA C UCITOJIb30BAHUCM SI3bIKOBBIX
CpEICTB;
MOHUMATh U UCTIOJB30BATh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUIYAJIbHOU paOOTHI;
BBIOMpATH TEMATHUKY M METOIbI COBMECTHBIX JCHCTBUM C y4ETOM OOIIINX UHTEPECOB,
1 BO3MOKHOCTEH KaXXIa0ro 4ji€Ha KOJIJICKTHUBA,
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MIPUHUMATH LIEJIM COBMECTHOU AEATEIBbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JIEUCTBUSA T10 €€ NOCTUKEHHUIO: COCTABIIATH IJIaH IEMCTBUM, PACIIPEIENIATh POJIU C YUETOM
MHEHHMI y4aCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIAJa M KAXKJIOrO0 y4YaCTHUKA KOMAaHIbl B OOIIUI
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE IPOEKTHI, OICHMBATH HJIEM C TO3UIMA HOBH3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaILUSX,
MPOSIBIISATh TBOPUECTBO U BOOOpakKeHUE, ObITh MHUITMATUBHBIM.

PerynsiTuBHbIe YHUBeEpPCAJbHbIE yYueOHbIE eiiCTBUA
Camoopranusanus:

CaMOCTOATENBHO OCYILIECTBIISATh TO3HABATEIBHYIO IESITEIBHOCTD B 001aCTH (PU3UKH
U aCTPOHOMUH, BBISABJISATH NPOOJEMBI, CTaBUThb WU (HOPMYIUPOBATH COOCTBEHHBIC
3a]1aui;

CaMOCTOSITEJIbHO COCTAaBIISATh IUIAH PELICHUS PAacCUETHBIX M KauyeCTBEHHBIX 3a7ady,
IJIaH BBIMOJHEHUS] TMPAKTUUECKONM paboThl € Y4YETOM HMEIOIIUXCA PECYpCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEATIOYTEHUMH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKHU Y4E€OHOT0 IIPEeIMETa Ha OCHOBE JINYHBIX MIPEIITOYTCHHI;

JiejaTh OCO3HAHHBINM BHIOOP, apTyMEHTUPOBATh €T0, OpaTh Ha CEOsl OTBETCTBEHHOCTh
3a pPElICHHUE;

OIICHUBATh MPUOOPETEHHBIH OIBIT;

criocoOCTBOBaTh (hOPMUPOBAHUIO U MPOSBICHUIO 3PYAUIIMA B 00JacTH (DU3MKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJICKT:

JaBaTh OILICHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTUBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LEISM;

BJIAJI€Th HABBIKAMU [TO3HABATEJILHON peIIEKCUU KaK OCO3HAHMS COBEPLIAEMBIX
JNEUCTBUIM U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI peIeKCUH I OLEHKH CUTyalldd, BHIOOpa BEPHOIO
peuieHus;

YMETh OLIEHUBATHh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U ApTYMEHTHI IPYTUX [IPU aHAJIN3€ PE3YJIBTATOB JAESTEIBHOCTH;

MPUHUMATD Ce0sl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTUBBI U aPTYMEHTHI APYTHUX MPU aHAIHU3E PE3yIbTaTOB JAESATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO IPYTUX HA OLUIMOKH.

B mpouecce HOCTMXKEHUS JIMYHOCTHBIX pE3YyJbTAaTOB OCBOEHHS IPOTrPaMMBI
no (¢u3uMKe IS YPOBHS CpEIHEro oO0mero oOpa3oBaHus Yy OOydarouuxcs
COBEPILEHCTBYETCS AMOIIMOHAIbHBIHI WHTEJIEKT, peanosararonmii
c(hOpMUPOBAHHOCTb:
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CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh ITIOHMMATh CBOE HSMOIMOHAILHOE
COCTOSIHHE, BUJICTh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOUW IMOITMOHAILHOM c(ephl, OBITH
YBEpPEHHBIM B ceOe;

CaMOpETYyJIMPOBAHUS, BKJIIOYAIOMIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEICHUE, CIOCOOHOCTh aIalTUPOBATHCA K AMOIMOHATbHBIM
W3MEHEHUSIM U TIPOSIBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOYAIOIIEH CTPEMIICHUE K JIOCTHXKEHUIO UEId U
yCIIeXy, ONTHUMHU3M, HWHUIMATUBHOCTh, YMEHHE JI€MCTBOBaThb, HCXOJd W3 CBOMX
BO3MOKHOCTEH;

SMIIATMH, BKJIIOYAIOIIEH CIIOCOOHOCTh ITOHMMAThL OMOIMOHAIBLHOE COCTOSHHUE
JIPYTUX, YYUTHIBATh €T0 IIPH OCYIIECTBICHUH OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBUIO U
COIEPEIKUBAHUIO;

COIIMAJILHBIX HABBIKOB, BKJIIOYAIONIUX CHOCOOHOCTH BBICTPAaMBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIIATh HHTEPEC U pa3periaTh KOH(PIMKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K koHiy obyuyenus B 10 kjacce mpeameTHblE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIHUXCS YMEHHUMN:

JEMOHCTPUPOBaTh Ha MpPUMEpPax pojiib U MeCTO (PU3HKUM B (POPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTHU JIIOAEH;

VUYUTBIBATh  TPAHUIBI MPUMEHEHHUS  M3YYEHHBIX  (PU3MUECKUX  MOJIETeH:
MaTepuaibHas TOYKa, WHEpIUalIbHasi CUCTEeMa OTcuéra, abCOJIOTHO TBEPIOE TEIO,
WJICAIbHBIN Ta3, MOJEIW CTPOCHUS Ta30B, JKUIAKOCTEH W TBEPIBIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3apsij] NpU pelieHuH (PU3HYECKHUX 3a]1ay;

pacno3HaBaTh (PU3NYECKHE SIBICHUS (TIPOIECCh) M OOBSCHATH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIPHO-KMHETUYECKOW TEOPUHM CTPOCHMS BEIIECTBA U
IEKTPOAVMHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE IPSIMOJIMHEHNHOE JBUXXEHUE,
CcBOOOJHOE MajJieHHe TeJ, JABM)KEHHE [0 OKPY)KHOCTH, HMHEpLUs, B3aUMOJCHCTBHE
Ten, aup@ys3usi, OpOYHOBCKOE IBUKEHUE, CTPOEHUE >KHUIKOCTE W TBEPABIX Tel,
U3MEHeHHe 00bEéMa Tel TpH HarpeBaHuM (OXJAXKICHUM), TEIUIOBOE paBHOBECHE,
VCIIAPEHNE, KOHJAEHCAINS, TJIABJICHUE, KPUCTAJUIN3ALMS, KUTIEHNE, BIaXKHOCTh BO3yXa,
MOBBIIIEHUE JIaBJICHUS ra3a MpPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXKIY
[apaMeTpaMM COCTOSIHHS Ta3a B M30IIPOLIECCax, JJIEKTPU3ALUs TEJl, B3aMMOJIEUCTBUE
3apsa0B;

OMKCHIBATh MEXAHWYECKOE JIBIDKCHHE, WCIOIb3ys (DU3NYECKUE BEIMYMHBIL:
KOOpAMHATA, MyTh, MEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIa, UMITYJIbC
Tela, KUHETUYEeCKas »JHEprus, IOTEHUUadbHas »JHEprus, MexXaHudeckas pabdorta,
MEXaHUYECKask MOIIHOCTh; MPH OMHCAHUHM MPABUIHLHO TPAKTOBATH (PM3UUYECKUN CMBICI
UCIIOJB3YEeMbIX BEJIWYMH, WX OOO3HAYEHUS] W EIUHUIIBI, HaXOJIUTh (POPMYJIBI,
CBSI3BIBAIOIIME JTAHHYIO (PU3UUYECKYIO BEIMYUHY C IPYTUMH BEJIMUYNHAMU;

24



OTKCHIBaTh U3yYEHHbIE TEIUIOBbIE CBOMCTBA TEN U TEIUIOBBIC SBIICHUS, UCTIOIB3Ys
¢u3znyecKkue BEIWYMHBL: IaBICHUE Ta3a, TEMIIEpaTypa, CpeaHssl KHHETHUECKasi SHEPTUs
XA0THYECKOIO JIBIJKEHUS MOJIEKYJl, CpPEAHEKBAApPAaTUUYHASI CKOPOCTh  MOJIEKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS »HEprus, padbora raza, Kod3pQGUIUMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOIO JBUTATENs; IPU ONMUCAHUM NPABUIBHO TPAKTOBATH (DU3MUECKUN
CMBICIT HCIIOJIb3YEMBIX BEJIIMYMH, MX O0O3HAU€HUs U €IWHHULbI, HAXOAUTb (POPMYJIBL,
CBSI3BIBAIOIINE TAaHHYIO (PU3UYECKYIO BEIMYUHY C IPYTHUMH BETUUMHAM;

OINKCHIBAaTh HM3YyUEHHBIE 3JICKTPUUYECKUE CBOWCTBA BEILIECTBA M DIIEKTPUUYECKHE
ABJICHUS (IIPOLIECCHI), HCIONIBb3Ys (PU3WYECKUE BEIUUMHBL: JJICKTPUUYECKUN 3apsf,
AIIEKTPUYECKOE MO0JIe, HANPSHKEHHOCTh MOJSA, IMOTEHUHWAal, Pa3HOCTh IOTEHIUAJOB;
IIPU ONMCAHHUHU [IPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOIb3YEMBIX BEJIMYUH, UX
0003HAYEeHHS M €AMHHUILIBI; YKA3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE AHHYIO (DHU3HUECKYIO
BEJIMUMHY C IPYTUMH BEJIMYMHAMY;

aHAIM3UPOBaTh PU3NYECKHE MPOLIECCHI U SBJIEHUS, UCIOJIb3Ys (PU3HMUECKHUE 3aKOHBI
U TPUHLUIBL 3aKoH BcemupHoro tsarotenus, |, |l u IlIl 3akonsr HbroToHa, 3akoH
COXpPAHEHUS MEXAHWYECKOM HHEpruu, 3aKOH COXPAHEHUS UMIYJbCa, MNPUHIIMII
CYNEpHO3UIMK CWJI, TPHUHIUI pPABHOMPABUS HWHEPIHUATBHBIX CHUCTEM OTCU€Ta,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOEHHUS BEILECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpeIHEl KHHETUYECKOW DSHEPrHM TEIJIOBOIO JIBUKEHUS MOJIEKYJ C aOCOIIOTHOU
TEMIIepaTypoil, MEepPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOIrO
3apsiga, 3akoH KylioHa, pu 3TOM pas3jinyaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIPAKEHUE U YCIOBUA (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHIMIIBI JCUCTBHUS MAIUH, MPUOOPOB M TEXHHUUECKHUX
YCTPOMCTB; pa3iuyarh YCJIOBUS HX O€30MaCHOr0 MCMOJb30BaHUS B IIOBCEIHEBHOM
KU3HU;

BBITNOJIHATH SKCIIEPUMEHTHI 110 MCCIEAOBAHNIO (PU3UUECKUX SIBICHUN M MPOLIECCOB
C WCIOJB30BaHUEM TMPSIMBIX, U KOCBEHHBIX H3MEPEHHH, Mpu 3TOM (POpPMYyITUPOBATH
npoOsieMy/3ajady M TUMOTE3y Y4eOHOro DOKCIEPUMEHTa, COOMpaTh YCTAHOBKY
U3 TIPEUI0KEHHOT0 000pYy10BaHUSs, IPOBOJUTH OMBIT U (POPMYJIUPOBATH BBIBOIBI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUUYUH, IPH ITOM
BBIOMpaTh ONTHMABHBIA CIOCOO W3MEPEHHs] M MCIOJIb30BaTh HM3BECTHBIE METOIbI
OLICHKH IOTPELIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMHU C UCIIOJIb30BAHUEM
IPSIMBIX U3MEPEHUH, TPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YIbTATHI
MOJyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUIE TaOIUI] U rpaduKoB, nenaTh
BBIBO/JIbI 10 PE3YJIbTaTaM UCCIIECOBAHMS;

coOJII01aTh MpaBUiIa 0€30MaCHOTO TPyAa MPU NPOBEICHUN UCCIEA0BAHUI B paMKax
y4e€OHOTO SKCIIEPUMEHTa, y4yeOHO-UCCIEIOBATENIbCKON M MPOEKTHOM JesSTeNIbHOCTH
C MCMOJb30BAHUEM MU3MEPUTENBHBIX YCTPOUCTB U TaOOPATOPHOTO 000PYIOBAHUS;

pemath pacy€THHIE 33Ja4d C SABHO 3aJaHHOW (U3UYECKON MOJENBIO, HCIONb3Ys
(bu3nYecKue 3aKOHbI U MTPUHIUIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3aJ]a4l BEIOMpATh
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(U3UYECKYI0 MOJIENb, BBIACIATh (PU3MUECKHUE BEIMYMHBI U (HOpMYINbl, HEOOXOAMMBIE
JUIsl €€ peleHus], TPOBOUThH PACUYEThl M OLIEHUBATh PEANIBHOCTD MMOJTYYEHHOTO 3HAYEHUS
(U3UYECKON BEITMUNHEI;

pelmaTh KAadeCTBEHHBIC 3a/Jadd: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY pACCYXACHUI C ONOpOd Ha U3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS;

UCIIONb30BaTh MpPH PEUICHUH Y4YEOHBIX 3a7ad COBPEMEHHbIE HH(GOpPMAIMOHHBIC
TEXHOJIOTUH JUIsl TOWUCKA, CTPYKTYpPUPOBAHUSA, WHTEPHPETAlUA U MPEACTABICHHS
y4eOHON 1 HAyYHO-TIOMYJIIPHOU HH(POPMAIUH, TTOIYYSHHON U3 Pa3IMYHbIX HCTOYHHUKOB,
KPUTHYECKH aHATU3UPOBATH OTYyYaeMyI0 HHPOPMAIIHIO;

IPUBOJUTH NPUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, OOBSCHEHUE MTPOLIECCOB OKPYKAIOUIET0 MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHH;

UCITIOJIb30BaTh TEOPETUYECKHWE 3HAHMS MO (U3UKE B TOBCEIHEBHOW KU3HU
JUisl obecriedeHus 0e30MacHOCTH MpU OOpalieHuu ¢ OpudopaMu M TEXHUYECKHUMHU
YCTPOMCTBAMHM, JII COXPAHEHHUS 3[0pOBbS W COOJIOJEHUS HOPM 3KOJOTHYECKOIrO
NIOBEJCHUS B OKPYXKAIOILLEH CpeIe;

paboTaTh B IpyMIE C BHITOJIHEHUEM PA3JIMYHbIX COLMAIBHBIX POJEH, IUIAHUPOBAThH
paboTy Trpynmbl, paUOHAIBHO pacOpelensaTh OOA3aHHOCTH M IJIAHUPOBATh
JEATEIbHOCTh B HECTAHAAPTHBIX CHUTYyalUsX, AJE€KBAaTHO OLICHMWBATh BKJAJ Ka)J0ro
U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE pacCMaTpUBaeMON TPOOIIEMBI.

K xonmy o0yuenust B 11 kijiacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA TMpUMEpax pojib U MecTo (Gu3UKu B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHbBI MHPA, B Pa3BUTUM COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUM, B NPAKTUYECKOM JAEATEIIBHOCTU JIKOJEW, UEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUYUTBHIBATh TPaHUIIBI TPUMEHEHHSI U3YUYEHHBIX (PU3UYECKUX MOJIETEH: TOUYCUHBIH
ANEKTPUUYECKUH 3apsl, JIy4 CBETA, TOUEUHBIM UCTOUYHUK CBETA, JI€pHAs MOJEIb aToMa,
HYKJIOHHAs MOJIeJIb aTOMHOTO sI/Ipa NP PelIeHUuU PU3NUECKUX 3a]1a4;

pacrio3HaBaTh (U3UYECKHE SIBJICHUS (MPOIECCh) U OOBSICHATH UX Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKU M KBAHTOBOM (PU3MKHU: »JIEKTpUYECKash MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XHWMHYECKOE, MarHuTHOE JCUCTBUS TOKa, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMArHUTHAas WHIYKLHS, JEWCTBUE MAarHUTHOTO MOJISI HA TPOBOAHUK
C TOKOM ¥ [BIDKYIIMICS 3apsii, OJJICKTPOMAarHUTHBICE KOJCOAHWS U  BOJIHBI,
MPSIMOJIMHEWHOE PACIPOCTPAHCHHUE CBETA, OTPAXKEHHE, MPEIoMIICHNEe, UHTEPPEPEHIHS,
mudpakiys U TOJISpU3AIMs CBETa, TUCIEPCUS CBeTa, (POTOAIeKTpuueckuil 3ddekt
(boToaddexT), cBeToBoe aaBICHHE, BO3HHKHOBEHHE JIMHEHMYATOro CIEKTpa aroMa
BOJIOPO/JIa, ECTECTBEHHAS U UCKYCCTBEHHAs! PaMOAKTUBHOCTH;
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ONKCHIBATh HW3YYEHHBIE CBOWCTBA BEIIECTBA (3JIEKTPUYECKHE, MAarHUTHbIE,
ONTHYECKHUE, JIEKTPUUYECKYIO MPOBOJAUMOCTD PA3JIMYHBIX CPEN) U 3JIEKTPOMArHUTHBIE
sBJIEHUS (IIPOLIECCHI), UCTOIb3Ys (PU3MUECKHE BEJIUUYMHBI: IEKTPUUYECKUH 3apsi, cuia
TOKa, JJEKTPUUYECKOE HAIpPsDKEHUE, JJIEKTPUYECKOE COINPOTHUBICHHE, PpPa3HOCTb
NOTEHLMAJIOB, 3JIEKTPOJBIKYIIAs CHJIa, padoTa TOKa, MHIYKIUS MarHUTHOTO I0JIsA, CUJIa
Awmnepa, cwia JlopeHna, WHIAYKTUBHOCTb KAaTYyIIKH, 3HEPrUSA JJIEKTPUYECKOTO H
MarHUTHOTO TOJIEH, MIEPUOJI M YacToTa KoJieOaHil B KoieOaTeIbHOM KOHTYpE, 3aps/l U
CHWJIa TOKa B IPOLIECCE TapMOHUYECKUX HIIEKTPOMArHUTHBIX KoJieOaHWH, (POKyCcHOE
pacCTOsIHUE W ONTHUYECKas Cuia JHWH3bl, NP ONUCAHUU MPABWIBHO TPAKTOBATH
bu3nYECKUi CMBICH HCIOJIb3YEMBIX BEJIMYUH, UX 0003HAYEHUS U €IUHHIIBI, YKa3bIBATh
(opMyJibl, CBA3BIBAIOIINE JAHHYIO (U3NUYECKYIO BEJIMYUHY C APYTUMU BEIMUYNHAMU;

OIKCHIBaTh U3yYEHHbIE KBAHTOBBIC SBJICHUS U MPOIIECCHI, UCTIONB3Yys (PU3UUECKHe
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI U YACTOTA CBETA, SHEPTHSI
U UMIYJbC (POTOHA, IEPUO/ MOJTYpacIaga, SHEPTUsl CBA3H aTOMHBIX SIAEP, IPH OITMCAaHUU
PaBUIBHO TPAKTOBATh (DU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEJIMUMH, NX 0003HAYEHUS U
€IMHULBI, YKa3bIBaTh (OPMYIbI, CBS3BIBAIOIIME JaHHYIO (PU3NYECKYIO BEIUYUHY
C IpYTMMH BEJIMYMHAMU, BBIYUCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBL;

aHaAJIM3UPOBATh (PU3UUECKHE MTPOLIECCHI U SBJICHMUS, UCIOJIB3YS (PU3HUUECKUE 3aKOHBI
Y NpUHUUIBL: 3aK0H OMa, 3aKOHBI IOCIEA0BATEIBHOIO U MapauIeIbBHOIO COECIUHEHUS
IIPOBOJHUKOB, 3aKOH J[koyis—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOM WHAYKLIHH, 3aKOH
IPSIMOJIMHEWHOIO  PACIPOCTPAHEHHSI CBETA, 3aKOHBl OTPAKEHHSI CBETA, 3aKOHBI
NpEJIOMJIEHUS] CBETa, YpaBHEHHE ODWHIITEHHA Mg (HoTodPdekTa, 3aKOH COXpaHECHHUS
DHEPIUHU, 3aKOH COXPAHEHWUS HMMIIYJIbCA, 3aKOH COXPAHEHUsS 3JIEKTPUYECKOIo 3apsia,
3aKOH COXPAHEHUsI MaCCOBOI0 YHCJIA, TOCTYJIaThl bopa, 3aK0H paJMOaKTUBHOTIO paclaja,
Opyd 3TOM pasjinyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYEeCKOe
BBIpaXEHHE U YCIIOBUS (TpaHMILIbl, 00JIaCTH) IPUMEHUMOCTH;

ONPENENATh HANpPAaBICHUE BEKTOpPAa WHAYKIMM MAarHUTHOTO IIOJISI IPOBOJHHUKA
C TOKOM, cujibl Ammnepa u cuiibl JlopeHua;

CTPOUTHh M OINMUCHIBATh M300pa)K€HHE, CO3[aBa€MOE€ IIOCKUM 3€pKaJioM, TOHKOM
JINH30M;

BBITNOJIHATH SKCIIEPUMEHTHI 110 MCCIEA0BAHNIO (PU3UUECKUX SIBICHUN U MPOLIECCOB
C HCIOJb30BAHUEM MPAMBIX, U KOCBEHHBIX H3MEPEHHIl: MpU 3TOM (OPMYIUPOBATH
npobiieMy/3aadyy H THUIOTE3y Y4eOHOro SKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY
U3 TPEUI0KEHHOT0 000pYy10BaHUs, POBOJUTH ONBIT U POPMYITUPOBATH BHIBOIBL;

OCYILECTBIISTh MPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3UUECKUX BETUYMH, IPU STOM
BBIOMpPATh ONTUMAJIBHBIA CIOCO0 HM3MEPEHUSI U MCHOJb30BaTh HM3BECTHBIE METO/IbI
OLICHKH MOTPEMIHOCTEN U3MEPECHUM;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMUH C HCIOIb30BAHUEM MPSMBIX
U3MEPEHHI: TpH 53TOM KOHCTPYHUpPOBaTh YCTAHOBKY, (DUKCHUPOBATh pe3yJbTaThl
MOJyY€HHOW 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BUJE TAaOMUIl U TpaduKOB, JENaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIEI0BAHMUS;
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co0ro1aTh mpaBuiia 0€30MacHOro Tpya MPHU MPOBEACHUN UCCIEOBAHHUM B paMKax
y4€0HOTO SKCIIEPUMEHTA, y4EeOHO-UCCIIEOBATEIbCKOM M MPOEKTHOW MAESITEIbHOCTU
C UCIIOJIb30BAHUEM U3MEPUTENIBHBIX YCTPOMCTB U J1a0OpaTOPHOTO 000PYIOBaHMUS;

pemary pacyéTHbIe 3aJaud C SIBHO 3a/laHHOM (PU3MYECKON MOJIENbI0, UCIIONb3YS
¢usznyecKkue 3aKOHbI M TPUHIUIBI, HA OCHOBE aHajiM3a YCJIOBHUS 3aJaud BBHIOMPATH
(U3NYECKYIO MOJIEIIb, BBIAEIATH (PU3NUECKHE BETUUMHBI U (POPMYJIbI, HEOOXOAUMBIE JIIS
€€ peIleHHs], MPOBOAUTH PACUETHl M OLEHUBATh PEANBHOCTH ITOJIYYEHHOTO 3HAYECHUS
(U3UYECKON BEITMUNHEI;

pelmiaTh KAadyeCTBEHHBIC 3a/Jadyd: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY pACCYXACHUM C ONOpOM Ha U3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznyecKue sIBICHUS;

UCIIOJIb30BaTh IPHU PEUICHUM YYEOHBIX 3a/a4 COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJIOTUU [JIl IIOMCKA, CTPYKTYPUPOBAHWS, HWHTEPIPETAUA W MPEACTABICHUS
y4e0HOI 1 HAYYHO-TOMYJISIPHON UH(POPMALIMH, TOJIYYEeHHOW U3 Pa3IUYHbIX HCTOYHHUKOB,
KPUTHYECKH aHAIU3UPOBAThH NOTYyYaeMyr0 HHPOPMAIIHIO;

OOBSCHATh NPUHLMUIIBI JEUCTBUS MAaIIWH, MPUOOPOB M TEXHUUYECKUX YCTPOMCTB,
pasnuyaTh yciI0BUA UX 0€30MMACHOIO UCIIOJIb30BAHUS B TOBCEAHEBHOM )KU3HU;

IPUBOJNUTH NMPUMEPHl BKIAJa POCCHICKUX U 3apyOekKHBIX YUEHBIX-(DU3HKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHH;

UCITIOJIb30BaTh TEOPETUYECKHWE 3HAHMS MO (PU3UKE B IOBCEIHEBHOW KU3HH
s obecrieyeHust 0€30IacCHOCTM NpU OOpalleHUd ¢ NpubopaMu M TEXHUYECKHMHU
YCTPOMCTBAMHM, JII COXPAHEHHUS 3[0pOBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOIrO
MOBEJICHUA B OKPYKAIOUIEH Cpelie;

paboTaTh B IpyMIe C BHIMOJIHEHUEM PA3IMUHbIX COLMAIBHBIX POJIeH, IUIaHUPOBATh
paboTy Tpynmbl, paUMOHAIBHO paclpeneisTh OOSA3aHHOCTH M IUIAHUPOBATh
NEATEIbHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJE€KBATHO OLICHMBATh BKJAJ Ka)KIOIO
U3 YYaCTHUKOB IPYMIbI B PEIICHHE PACCMAaTPUBAEMOM TPOOIEMBI.
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TEMATHYECKOE IIJIAHUPOBAHHUE!

10 KJIACC
Haumenosanue
Ne KommaectBo OCHOBHBIE BUJIBI AEATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe conepkanue
/o 4acoB 00yJaroIIMXCs

y4eOHOTO npeaMeTa

Paznen 1. @®usuka 1 MeTOAbI HAYYHOI'O MIO3HAHMS

1.1 | ®usuka u MeToIbI 2 ®du3nka — HayKa 0 IpPUPO/IE. N3yueHne HayyHbIX (AMIIMPUYECKUX U
HAy4YHOTI'O MO3HAHUS HayuHble MeTO/1bl TO3HAHUS TEOPETHUYECKHUX) METO/I0OB MTO3HAHUS
OKPYaIOIEro Mupa. OKPYXAaIOIEro Mupa.
Ponb 3kciepumenTa u Teopuun OO0cyxaeHue rpaHul] IPUMEHUMOCTH
B MIPOLIECCE MO3HAHUS PUPOIBI. (U3MYECKUX 3aKOHOB U TEOPHIA.
DKCIIEpUMEHT B (pU3HKe. PaboTa B rpynime no noAroToBke
MopenupoBanue GuU3NIECKUX KOPOTKHUX COOOIIECHUI O POJIU U MECTE
ABJICHUU U TIponeccoB. HayuHblie (hU3MKN B HAYKE U B IPAKTUUECKOM
runotesbl. Pu3nyecKue 3aKOHbI U JEATEIbHOCTH JIFOJIEH.
TeopHH. I'paHUIIbI TPUMEHUMOCTH JleMoHCTpalus aHaOrOBbIX U
¢duznyeckux 3akoHOB. [IpuHnun (D POBBIX U3IMEPUTEIBHBIX TPUOOPOB,
COOTBETCTBHUSI. KOMITbIOTEPHBIX TaTYMKOB.
Ponw u Mecto ¢puszuku OcBoeHne OCHOBHBIX TPUEMOB PAOOTHI
B JOPMUPOBAHUHU COBPEMEHHOMN ¢ uupoBoi 1abopaTopueil no pusmnke
HAay4YHOW KapTUHBI MUPA,
B [IPAKTUYECKOM JEATEIIbHOCTH JIFOIEH
Utoro no pazneny 2

! TIpu paszpabotke paGoueii MPOrpaMMbI B TEMATUIECKOM TLIAHUPOBAHMH JIOJKHBI OBITH YYTEHBI BO3MOKHOCTH HCTIOJB30BAHMS 3IEKTPOHHBIX (LM(PPOBBIX)
00pa3oBaTeIbHbIX PECYPCOB, SABIIIOIINXCSA yUeOHO-METOANIECKUMU MaTepHaIaMu, COJEep)KaHIe KOTOPBIX COOTBETCTBYET 3aKOHOJATENbCTBY 00 00pa3oBaHUU.
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Pa3gea 2. Mexanuka

2.1

Kunemartnka

MexaHn4ecKo€e IBUKEHUE.
OTHOCUTEIBHOCTh MEXaHUYECKOTO
nBrkeHus. Cucrema oTcuéra.
Tpaekropus.

[lepemenienue, CKOpoCcTh (CpeaHsis
CKOpPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOpPEHHE MaTepUalbHOI TOUKH,
MX IPOEKIIMU HA OCH CUCTEMBI
koopauHat. CioxxeHue
MEPEMELICHNUI U CII0)KEHUE
CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
MPSMOJIMHEUHOE JIBUKECHUE.
['paduiku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHUS, TyTH U
MEePEMEILICHHS] MATEPUAIBHON TOUKH
OT BPEMEHU.

CBoboaHoe najzieHue. Y ckopeHue
CBOOO/IHOTO ITaJIEHUSL.
KpuonnHenHOe 1BUXEHNUE.
JIBrmxkeHne MatepruaibHONM TOYKH
10 OKPYKHOCTH C MOCTOSIHHOM 110
MOJIYJII0 CKOPOCTBIO. YTJIOBas
CKOpOCTb, JINHENHAS! CKOPOCTh.
[lepuon u wactoTa oOparieHus.
L{eHTpOCTpEMUTEIIBHOE YCKOPEHHUE.
TexHnyecKkne yCTpoucTBa u

[IpoBeneHue s3KkCriepuMeHTa: U3yUYeHUE
HEPaBHOMEPHOIO IBUKEHHUS C LETBIO
OTIpeJIeICHUs] MTHOBEHHON CKOPOCTH;
MCCJIEIOBAHNE COOTHOLUEHUS MEXKIY
MyTSIMU, IPOUICHHBIMH TEJIOM

32 IIOCJIEIOBATEIbHBIC PABHBIC
MPOMEKYTKHA BPEMEHHU MPU
PaBHOYCKOPEHHOM JIBH>KEHHUH

C Ha4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO;
U3y4EHUE ABU)KCHUS LIapUKa B BSI3KOH
KUJKOCTH; U3yUYECHHE JIB)KCHHUS TEIA,
OpOIIEHHOTO TOPU30HTAJIBHO.
OOBbsicHEeHNE OCHOBHBIX ITPUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIIUJOMETP, UEIHBIE U
PEMEHHBIE Nepeauy IBHKECHHUS; U
yCJIOBUHM UX O€30MaCHOTO
UCII0JIb30BAHUS B TIOBCEHEBHOM
KU3HH.

Pemenune pacu€THpIX 3a7a4 € IBHO
3aIaHHOM (PU3UYECKON MOJEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX (hOPMYJT
KHUHEMaTHUKU.

[TocTpoenue u ananu3 rpaduxoB
3aBUCUMOCTEN KMHEMATUYECKUX
BEJIMYUH OT BPEMEHU

JUIsl PABHOMEPHOTO
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IIPAKTUYECKOE IPUMEHEHHUE:
CIIUZIOMETP, ABUKECHUE CHAPSIOB,
LICTIHBIE U PEMEHHBIE NIEpEaYn

Y PaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO
JIBUKCHHUS.

Pacnio3naBanue (pu3nuecKux sBICHUIMI
B yU€OHBIX OIBITAX U OKpYXaroleu
’KU3HU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE
JIBIDKEHHUE, CBOOOJTHOE T1aICHHE TEJT,
JBUKEHHE TTO OKPYKHOCTH.

Onucanre MEXaHMYECKOTO ABIKCHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpAUHATA, IIYTh,
nepeMenieHne, CKOpoCThb, YCKOPEHUE.
Pabora B rpynnax npu rniaHupOBaHUH,
MPOBEJCHUH U WHTEPIIPETALUN
pe3yJIbTAaTOB OMBITOB U aHAIIU3E
JIOTIOJTHUTEIbHBIX HCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.2

JlnHamuka

[IpuHLIMT OTHOCUTENBEHOCTH
INanunes. [lepsbiit 3akoH HproTOHA.
NHepunalibHble CUCTEMBI OTCUETA.
Macca tena. Cuina. [Ipuaimn
CyIepno3unu cuii. Bropou 3akoH

HproToHa /111 MaTepraaibHOM TOUKH.

Tpernii 3akoH HeroToHa

JUTSl MaT€pUaIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna Tsoxectu. [lepBas
KOCMUYECKast CKOPOCTb.

CpaBHEHHE MacC B3aMMOJICHCTBYIONTUX
Te.

W3y4eHne 3aBUCUMOCTH CHJIBI
YIPYTOCTH OT AehOpMaIINH; CPAaBHECHUE
CHJI TPEHUS TIOKOsI, KAaUeHUS U
CKOJIb)KEHUSI.

OObsicHEHNE HEBECOMOCTH.
IIpoBeneHne 3KCIIEpUMEHTA:
WCCJICIOBAaHKE 3aBUCUMOCTH CHIT
YIPYTOCTH, BO3HUKAIOIINX B IPYKHHE
U PE3MHOBOM 00paslie, OT X
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunpl Tpenus (1mokos,
CKOJIbYKCHHUSI, KAUEHUS ).

Cuia Tpenus. Cyxoe TpeHHe.
Cuiia TpeHUs CKOJIBKEHUS U CHIIa

Tpenus nokos. Koaddurmenr
TpeHus. Cuia COnpoOTUBIICHUS
MIPU JBMKEHUU TeJa B )KUIAKOCTH
WJIU Ta3e.

[ToctynarenpHOE M BpalaTeibHOE
JIBHOKEHUE a0COJIFOTHO TBEPIOTO
Tena.

MOMEHT CUJIbI OTHOCUTEIBHO OCH
BpaieHus. [lnedo cumel. YcnoBus
paBHOBECHUSA TBEPIAOIO TEA.
TexHuueckue ycTporucTsa u
MPaKTUYECKOE TPUMEHEHHUE!
MOAIIUITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITYyTHHKOB

nedopMaiim; u3ydeHue JIBUKEHUS
Opycka 1o HaKJIOHHOM TIOCKOCTH;
HCCJIEIOBAaHUE YCIOBUI PABHOBECHS
TBEPAOTO TEJIa, UMEIOIIETO OCh
BpaIl[CHUS.

OOBscHEHHE 0COOEHHOCTEN
PaBHOMEPHOT'O ¥ PABHOYCKOPEHHOTO
MPSMOJUHEUHOTO JIBUYKEHUS,
CBOOOIHOTO MaJICHUS TEJI, JIBYIKCHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
Hprotona, 3aKkoHa BCEMUPHOTO
TATOTCHUS.

OOBsicHEeHHE OCHOBHBIX TPUHIIUAIIOB
JIECTBUS MOIIIUITHUKOB U UX
MPAKTUYECKOTO MPUMEHCHMUS.
OOBsICHEHHUE JBIKCHHS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemienue pacuéTHbIX 3a7a4 C IBHO
3aTaHHOM (PU3HYECKON MOCIBIO

C MCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMys TMHAMUKHU.

PacnioznaBanue Gpu3nveckux sBICHUN
B YU4E€OHBIX OTIBITAX M OKPYKAIOIICH
JKU3HU: MHEPIINS, B3aMMOJICHCTBUE TEJI.
Ananu3 GU3NIECKUX MPOIIECCOB U
SIBJIEHHUH C MCIIOJIb30BAHUEM 3aKOHOB U
MPUHIIUIIOB: 3aKOH BCEMUPHOTO
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tarorenus, I, II u 11l 3akonsl HeroToHa,
MIPUHITUIT CYTIEPIO3ULIUN CHUJI, IPUHIIUII
PaBHOIIPABHOCTH MHEPIIMATIBHBIX
CHCTEM OTCYETA

2.3

3aKOHBI COXpPaHEHUS B
MeXaHHKe

Nmnynibc MaTepuanbHON TOYKH
(Tena), cucTeMbl MaTEpUATBHBIX
TOYEeK. IMITyJIbC CUIIBI U U3MEHEHUE
MMITYJIbCA TeJIa. 3aKOH COXPaHCHUS
MMIyJibCa. PeakTUBHOE NBUKEHUE.
PaGoTa cunbsl. MOIIHOCTB CHUJTBL.
Kunernueckas sHeprus
MaTepuajgbHON TOUKH. Teopema

00 U3MEHEHUU KUHETUYECKON
SHEPTHUH.

ITorenuumanbHas SHEPrusl.
ITorenmanbHas SHEPTUs YIPYro
nehopMUPOBAHHON TIPYKUHBI.
IToreHuuanbHas 3HEPTUs TEIa
BOJIM3U TOBEPXHOCTH 3E€MJIU.
[ToreHmanbHbIE U
HEMOTEHIUAIbHBIE CUIIbL. CBA3b
pabOThI HETIOTEHIIMATBHBIX CHJI

C U3MEHEHUEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TeJ. 3aKOH
COXPAaHEHHSI MEXaHUYECKOMN
SHEPTHUH.

Yrpyrue u Heynpyrue

[IpoBeneHue 3KCIeprUMEHTa: U3yYEHNE
aOCOJIFOTHO HEYIIPYIOro yaapa

C IOMOUIBIO IBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB; UCCJIEI0BAHUE
CBSI3U pabOThI CUJIBI C U3MEHEHUEM
MEXaHUYECKOI SHEPTUU Tea

Ha PUMEpPE PACTIKEHUS PE3UHOBOTO
KIyTa.

OreHka aOCOIIOTHBIX U OTHOCUTENIbHBIX
MOTPEUIHOCTENW U3MEPEHUN (PU3NYECKHUX
BEJINYMH.

Pemenue pacuéTHeIX 3a7a4 € IBHO
3aIaHHOM (PUBUYECKON MOJEIBIO

C CITOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
U GopMyJ1 AMHAMUKH U 3aKOHOB
COXpaHEHHUS.

Pemenne ka4yecTBEHHBIX 33124

C OMOPOM Ha U3yUYEHHBIE B pa3jiele
«MexaHuKa» 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3MYECKUE IBICHUS.

OnucaHyue MEXaHU4ECKOTO JABUKEHHUS C
UCIIOJIb30BaHUEM (PU3UYECKUX BEJIMYHUH:
UMITYJIbC T€Ja, KHHETUYECKasl SHEPT U,
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CTOJIKHOBEHMSI.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE TPUMEHEHHUE:
BOJIOMET, KONIEP, NPY>KUHHBIN
IIACTOJIET, IBUKEHUE PAKET

NOTEHLMAIbHASI PHEPTHsI, MEXaHUYECKas
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 GU3NYECKUX MPOILECCOB U
SIBJICHUH C UCTIOJIb30BAHUEM 3aKOHA
COXPAaHEHMS MEXAHUYECKON JHEPTUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBbsicHEHNE OCHOBHBIX MPUHIUIIOB
JEUCTBUS U TPAKTUYECKOTO
NPUMEHEHUS] TEXHUUECKUX YCTPOMCTB,
TaKMX KaK: BOAOMET, KOIIED,
IPYXUHHBIN MHCTOJIET.

OOBbsicCHEHUE JBUKEHUS PAKET C OMOPO
Ha U3Y4YEeHHbIEC (PU3NYECKHE BETNYUHBI U
3aKOHBI MEXaHUKHU.

Hcnonb3oBaHue Npu MOATOTOBKE
COOOIIEHUM 0 MPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTUM IS
MOMCKA, CTPYKTYPUPOBAHMS,
MHTEPIIPETALNU U TIPECTaBICHUS
uH(pOpMaIUKU, KPUTHUECKUN aHATHU3
noyiy4aemMou uHpopMauu

[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HUCCIe0BaHNI 3aBUCUMOCTEN
bu3nyeCcKrX BETUYHH, IPOBEpKa
MPEIIOKEHHBIX TUIIOTES

Hroro o pazueny
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Pa3nen 3. MoJiekysipHas puznka u TepMOAUHAMHUKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KHHETHYECKON TCOPUHU

9

OCHOBHBIE MTOJOKEHUS
MOJIEKYISIPHO-KUHETHYECKOMN
TEOPUHU U UX OIBITHOE 00OCHOBAHUE.
bpoyHOBCKOE IBHKEHUE.
Huddyszus. Xapakrep IBHKCHUS U
B3aUMOJECHUCTBUS YaCTULl BELIECTBA.
Mogenu cTpoeHus rasos,
JKUJIKOCTEU U TBEPIBIX TEI U
00BsICHEHHE CBOICTB BEIlleCTBA

Ha OCHOBE 3TUX Mojiesiei. Macca u
pa3mepsl MoJieky. KoanyecTBo
BemiecTBa. [locTositHHas ABoraapo.
TermioBoe paBHOBECHE.
Temneparypa u e€ u3MepeHue.
[ITkana temneparyp Llenscus.
Mogeinp naeanbpbHOro rasa.
OcCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUH UJICATBHOIO rasa.
AOcoroTHas TeMIiepaTypa Kak Mepa
CpeaHEe KHUHETUYECKON dHEPTUH
TEIUIOBOTO JIBUKEHHUS YaCTHIL rasa.
[ITkama remneparyp KenbBuna.
['a30BbIE 3aKOHBI. Y paBHEHHUE
MenneneeBa—Knanepona.

3akon JlansTona. M3ompoiiecchl

[TpoBeneHune 3KcepuMeHTa:
OIpEJEICHUE MACChl BO3/1yXa

B KJIACCHOM KOMHATe Ha OCHOBE
U3MEpEHU 00bEMa KOMHATBI, 1aBJICHUS
Y TEMIEPATYpPhI BO3/1yXa B HEM;
HCCJIEIOBAHNE 3aBUCHMOCTU MEXIY
napamMeTpaMy COCTOSIHUS Pa3pEKEHHOTO
rasa.

OreHka aOCOIIOTHBIX U OTHOCUTENBHBIX
MOTPENTHOCTENH U3MEepPEHUN (PU3NUECKUX
BEJIMYMH.

OObsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEHUCTBUI TEPMOMETpA U OapoMeTpa
YCIIOBHUH UX 0€3011aCHOTO
UCITOJIb30BAHUS B TIOBCEHEBHOM
KU3HH.

Pacno3naBanue pu3anyeckux sBICHUMA

B yU€OHBIX OIBITAX U OKpYXKaromiei
KU3HU: U Py3usi, OpOyHOBCKOE
JBUYKEHUE.

OnucaHne TEIIOBBIX SIBICHUI

C UCIOJIb30BaHUEM (DU3UUECKUX
BEJIMYMH: JJaBJICHUE ra3za, TeMIeparypa,
CpEIHss] KHHETUYECKast SHEPIUs
Xa0TUYECKOTO ABUKEHUS MOJIEKYI,
CpEIHEKBagpaTHYHas CKOPOCTh
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B UJCAJbHOM T'a3€ C MOCTOSIHHBIM
KOJINYECTBOM BELIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n3obapa.

TexHnuYecKne yCTpOuCTBa U
MPAKTUYECKOE TPUMEHEHHE:
TEpPMOMETp, OapOMETP

MOJIEKYJI.

AHanu3 GU3NYECKUX MPOILECCOB U
siBIICHUH ¢ ucnojab3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOW DHEPTUU TEINIOBOTO
JBUKEHUS MOJIEKYJT ¢ aOCOIOTHOM
TEMIIEPaTypPOH.

Pemienue pacu€THbIX 3a7a4 C IBHO
3aTaHHOM (PU3UYCCKONW MOJIEIIBIO

C UCTOJIb30BAHHEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 popmyn
MOJIEKYJIIPHON (PU3HKHU.

Pabota B rpynnax npu miaHupOBaHUH,
MPOBEJCHUN U UHTEPIIPETALINU
PEe3yJbTAaTOB OIBITOB U aHAJIU3E
JIOTIOJTHUTEIBHBIX UCTOYHUKOB
uH(dOpMAaIUHU TI0 TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU

10

TepmoauHaMHUYeCKasi CUCTEMA.
BayTpeHHs1s sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
CITOCOOBI €€ U3MEHEHMUS.
KomnuecTBo TemaoTsl 1 paboTa.
BryTpeHHsIs 3HEPTUS OTHOATOMHOTO
HUJeaJbHOro ra3a. Buabl
TEIUIONEPEIaun: TEMIOTPOBOIHOCTb,
KOHBEKLHS, U3IIyUYCHUE. Y eTIbHAs
TEIJIOEMKOCTD BEIIECTBA.

[IpoBeneHne SKCIEpUMEHTA: U3MEPEHUE
YACIBbHOMN TEIIOEMKOCTHU BEILIECTBA.
OreHka aOCONIOTHBIX U OTHOCUTENBbHBIX
MOTPENIHOCTEN U3MEPEHUN PU3NYECKHUX
BEJINYHH.

N3yuenue mojieneit mapoBoil TypOUHBI,
JIBUTaTelIsl BHYyTPEHHETO CrOPAHMUS,
PEaKTUBHOI'O JBUTATEN.

OObsicHEHUE TPUHILIMIIOB JEUCTBUS U
yCIIOBUI 0€30I1aCHOTO MCTIOJIb30BaHMS
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KonnyecTBo TeninoTel

IIpH TEIIoNnepeaaye.

[Tonsarue 06 aguabaTHOM IpoILIeCCE.
ITepBblii 3aKOH TEPMOIMHAMUKH.
[IprMenenue epBoro 3aKoHa
TEPMOJUHAMUKHU K H30IIPOLIECCAM.
['paduueckas uaTEpIpEeTAU
paboThI Ta3a.

BTopoi 3aK0H TEpMOJAVHAMUKH.
HeoOpaTumocTs nporieccos

B IPUPOJIE.

Termnoseie MamvHbl. [IpuHUIATIBL
JEWCTBUS TEIUIOBBIX MAIIUH.
[IpeobpazoBaHusi SHEPTUU

B TEIIJIOBBIX MallIMHAX.
KoaddunuenT noneznoro aecTus
TEIUIOBOM MAILIUHBI.

[ukn Kapuo u ero kosddumrieHT
MOJIE3HOTO JCHUCTBUS.
DKOJIOTUYECKUEe MPOOIEMbI
TEIJIO3HEPTeTUKU.

TexHuueckue ycTponucTsa u
MPAKTUYECKOE TPUMEHEHHE:
JIBUTaTe]Ib BHYTPEHHETO CTOPAHUS,
OBITOBOM XOJIOIWILHHUK,
KOHJIULIIOHED

B [TIOBCEJTHEBHOM KM3HU JBUTATEIIS
BHYTPEHHEI0 CropaHusi, ObITOBOTO
XOJIOWJIbHUKA, KOHAUIIMOHEPA.
OnucaHue CBOMCTB T€J U TEIIOBBIX
SBJICHUM C UCITOJIb30BAHUEM
(¢u3NYECKUX BEJINYNH: 1aBJICHUE Ira3a,
TEeMIIepaTypa, KOJIMYECTBO TEIIOTHI,
BHYTpPEHHSISl SHEprus, padoTa rasa.
Pemenune pacuéTHeIX 3a7a4 € IBHO
3aIaHHOUN (PUBUYECKON MOJEIBIO

C UCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3MKH U
TEPMOIUHAMUKHU.

Pemenune kayecTBEHHBIX 3a1a4

C ONOPOW HA U3YUYEHHBIE B pa3jieiie
«MonexynsipHast puzuka u
TEPMOJIMHAMMKA» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
SIBJICHHUS.

PaboTa B rpynmnax npu aHaianse
JIOTIOJTHUTENBHBIX MCTOYHUKOB
uH(pOpMaIUK IO TeEME
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3.3

ArperaTHeie
COCTOSIHMSI BELLIECTBA.
da30BbIE NTEPEXO/BI

[TapooOpazoBanue U KOHACHCAIHS.
Hcnapenue u KuneHue.
AOCONIOTHAs U OTHOCUTENbHAS
BJIQXKHOCTH BO3/yxa. HachIeHHbIi
nap. Y aenbHas TeIjioTa
napooOpa3oBaHus. 3aBUCUMOCTh
TeMIEepaTypbl KUTICHUS OT TaBJICHUS.
TBépnoe Teno. Kpucrammueckue u
amopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpUCTAIIOB. JKuakue
Kpuctayibl. COBpEMEHHBIE
Martepuaibl. [naBnenue u
KpUCTaJUTA3alus. Y IeJibHas TEIIOTa
riaBiaeHus. Cyomumanus.
YpaBHeHHE TEIIIOBOTO OalaHca.
TexHuueckue ycTpomucTaa u
MPaKTUYECKOE TPUMEHEHUE!
TUTPOMETP U TICUXPOMETP,
KJIOPUMETP, TEXHOJOTUH
MOJTYYEHHUsI COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIE
HaHOMAaTEPHUAJIOB,

Y HAHOTEXHOJIOT U

IIpoBeaeHUE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJILHOM BIAKHOCTH BO3IyXa.
Ornenka aOCOIIOTHBIX M OTHOCUTEJILHBIX
MOTPEIIHOCTEeH U3MEPEHUN (PU3MIECKUX
BEJIMYUMH.

N3yyeHue CBOMCTB HACHIILIEHHBIX
MapoB, COocOO0B U3MEPEHUS
BJIA)KHOCTH

HaOnronenue kurnenus npu
MMOHM>KEHHOM JaBJICHUH, HAarPEBaHUS

Y TUIaBJICHUS KPUCTAIUIMYECKOTO
BCIIIECTBA.

OOBsicHEHUE IPUHIUIIOB JICUCTBUS U
yCJI0BUM 0€301aCHOTO UCIIOJIb30BAHUS

B MOBCEIHEBHOM JKM3HU TUTPOMET)A,
MICUXPOMETPA, KaJJOPUMETPA.

N3ydeHne TEXHOJIOTHUI MOJyYEeHUS
COBPEMEHHBIX MAaTepUAJIOB, B TOM YHCIIE
HaHOMAaTepHUAJIOB.

Pemenue pacu€THbIX 3a1a4 C SIBHO
3aIaHHOM (PUBUYECKONU MOJIEIBIO

C UCIIOJIb30BaHUEM YPaBHECHHUS
TEIIOBOI'0 OaJiaHca.

Penrenne xauecTBEHHBIX 3a7a4

C OIIOPOW HA N3yUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (DU3UYECKHUE
SIBJICHHS T10 TEME.
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Pacnio3naBanue pu3nuecKux SBICHUMA
B yU€OHBIX OIBITAX U OKpYXaroleu
KU3HU: Aeopmanyst TBEPABIX TE,
HarpeBaHue 1 OXJIaXJICHUE Tell,
M3MEHEHHUE arperaTHbIX COCTOSHUMN
BEILECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJI MOJIEKYJISIPHON
bu3uKH.

Hcnonb3oBanre HHHOPMAIIMOHHBIX
TEXHOJIOTU IS TIOUCKa,
CTPYKTYPUPOBAHMSI, HHTEPIIPETALIUHU U
MpEACTABICHUS] HHPOPMALIUU MIPU
MOJIFOTOBKE COOOIIEHUI 0 TPUMEHEHUN
3aKOHOB MOJIEKYJISIPHON (DU3UKH U
TEPMOJIMHAMUKHU B TEXHUKE

Y TEXHOJIOTHUSIX

Uroro no pazneny 24
Pa3znen 4. DiiekTpoAUHAMUKA
4.1 | DnexTpocTraTuka 10 DnekTpu3anus Tei. JnekTpuueckuil | [IpoBeneHne skcnepuMenTa: U3MEpPEeHUe

3apsa. JlBa BUIa SIEKTPUUYECKUX
3apsaoB. [IpoBonHUKY,
JIARJIEKTPUKU U TIOTYTIPOBOHUKH.
3aKOH COXpaHEHHUsI AJIEKTPUUECKOTO
3apsia.

B3aumopericTBue 3apsa0B. 3aKOH
Kynona. ToueuHslil 3eKTpUIECKUI
3apsi. DIEKTPUUYECKOE TOJIE.

AIEKTPOEMKOCTH KOHAEHCATOPA.
OrieHKa aOCOJIFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEpPEeHUN (PU3NUECKUX
BEJIMYMH.

N3ydyeHne npuHLIUIIOB AEUCTBUS
AJIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJIEHCATOopa.

N3yuenue npuHUKUNIOB JEUCTBUA
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Hanpsk€HHOCTB 3JIEKTPUYECKOTO
nons. [IpuHumn cynepno3unumn
AIEKTPUYECKUX Nosiel. JInHuu
HaIpsKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaboTa cui 351eKTpOCTaTUYECKOTO
noJis1. ITorennnan. PazHocTts
MOTeHIMAJIOB. [IpoBOgHUKY 1
JADJICKTPUKU B
AIEKTPOCTATUYECKOM IIOJIE.
JvanexTpudeckasi IpOHULIAEMOCTb.
DnekTpoéMkocThb. Kongencarop.
DIIEKTPOEMKOCTb TIOCKOTO
KOHJIeHCaTopa. DHEPrusl
3apsKEHHOT 0 KOHJIEHCAaTOopa.
TexHuueckue ycTporucTsa u
MIPAKTUYECKOE MPUMEHECHHUE:
AIEKTPOCKOIL, IIEKTPOMETD,
ANEKTPOCTATUYECKas 3allNTa,
3a3eMJICHHE DJIEKTPOIIPHUOOPOB,
KOHJICHCATOP, KOMTUPOBAJIbHBIN
arrapar, CTpyWHBIN IPUHTED

Y YCJIOBHI 0€30MacHOr0 MPUMEHEHUS

B IIPAKTUYECKON KU3HU,
KOIMPOBAJIBHOTO aIapaTta, CTPyHHOIro
pUHTEpA.

PaccMoTpenne Gpu3nuecknx OCHOBaHHMA
ANEKTPOCTATUYECKOMN 3alUTHI U
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Pemenue pacu€THbIX 33724 € IBHO
3aTaHHOM (PU3HYECKON MOCIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT STEKTPOCTATUKHU.

Pemenne kayeCcTBEHHBIX 331a4

C OITOPOY HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe
SBJICHUSI DJIEKTPOCTATHKHU.
Pacnio3naBanue pu3NUeCcKuX sIBJICHUN
B YUE€OHBIX ONBITAX U OKPYXaroLen
KU3HU: SJIEKTPU3ALIUS TET,
B3aMMOJICICTBHE 3apsA0B U 00BSCHEHUE
MX Ha OCHOBE 3aKOHOB U (popMyI1
ANEKTPOCTATUKH.

OnucaHne U3y4eHHBIX CBOMCTB
BEILECTBA U AJIEKTPUUECKUX SBJICHUN

C MUCTIOJB30BAHUEM (PU3HUECKUX
BEJIMYMH: 3JIEKTPUYECKHUN 3apsil,
HaIpPsHKEHHOCTD ANEKTPUUECKOTO MO,
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MOTEHIIMaJ, PA3HOCTb MMOTEHIIUAJIOB,
AJIEKTPOEMKOCTb.

AHanu3 pU3NYECKUX MPOIECCOB U
SIBJICHUM C UCIIOJIb30BAHUEM
(bu3MYEeCKUX 3aKOHOB: 3aKOHA
COXpPaHEHHMsI AIEKTPUUECKOTO 3apsa,
3akoHa Kynona.

PaboTa B rpynmax npu aHaiuse
JIOTIOJITHUTEJIbHBIX UCTOYHUKOB
uH(OpMAIUHU U OATOTOBKE COOOIIECHUI
O MPOSIBIICHUH 3aKOHOB JIEKTPOCTATUKH
B OKpY>KalolleH >KU3HU U MPUMEHEHUU
WX B TEXHUKE

4.2

IlocTossHHBIM

AJIEKTPUYECKUM TOK.

Toxu B pa3nu4HbIX
cpenax

12

DJIEKTPUYECKUM TOK. Y CIIOBUS
CYILIECTBOBAHUS JICKTPUUECKOTO
Toka. Mctounnku Toka. Cuiia Toka.
ITocTOsSIHHBIN TOK.

Hanpsoxenue.

3akod OMa /1J1s1 ydacTKa [eMu.
DIEeKTPUUECKOE CONTPOTUBIICHHUE.
VY 1enpHOE COMPOTUBIICHUE
BeniecTna. [locnenoBarensHoe,
napasuiesibHOe, CMEIIaHHOE
COEJIMHEHHUE MPOBOTHUKOB.
Pabora a51eKkTpruaeckoro Toka.
3akoH J[xxoyns—JIlenna. MomHocTb
AJIEKTPUYECKOTO TOKA.

[IpoBeneHNE DKCIIEPUMEHTA: U3YUYECHHE
CMEUIaHHOTO COEIMHEHHS PE3UCTOPOB;
m3Mepenune IJ1C uCTOUHMKA TOKA U €T0
BHYTPEHHETO CONPOTHUBIICHMUS;
HaOJII0JICHUE DIICKTPOIU3A.

OreHka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEPEHUN PU3NYECKHUX
BEJINYUH.

OOBsiICHEHUE IPUHITUTIOB IEUCTBUS U
yCJIOBU 0€30MacHOr0 MPUMEHEHUS
aMIiepMeTpa, BOJbTMETPA, PEOCTAaTa,
MCTOYHHUKOB TOKa,
AIIEKTPOHArPEBATENbHBIX U
AJEKTPOOCBETUTEIBHBIX PUOOPOB,
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DNEeKTPOJIBUKYIIAs CUIIA U
BHYTPEHHEE COIPOTHUBIICHHE
MCTOYHUKA TOKa. 3aKkoH OMa

TSl TIOJTHOM (3aMKHYTOM)
anekTpuueckou rnenu. Koporkoe
3aMBbIKaHHE.

DIIEKTpOHHAs IPOBOJIUMOCTD
TBEPBIX METAJJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAJIJIOB

OT TEMIIEPATYPHI.
CBepXIIpOBOAUMOCT.
DIEKTPUYECKUN TOK B BaKyyMe.
CBoiICTBA 3JIEKTPOHHBIX MYYKOB.
[TonynpoBoauuku. CoOCTBEHHAs U
MIpUMECHasi TPOBOJAUMOCTh
MOJyIPOBOAHUKOB. CBOMCTBA
p—Nn-nepexona.
[ToyrpoBOTHUKOBBIE TIPUOOPHI.
DIIEKTPUYECKUN TOK B PACTBOPAX U
pacIiaBax 3J1€KTPOJIUTOB.

BHGKTpOJ'II/ITI/ILIeCKaﬂ Jucconuranms.

DIEeKTPOIIH3.
DJIEKTPUYECKUN TOK B raszax.
CamMoCTOSITENbHBIN U
HECAMOCTOSITEIIbHBINA pa3psl.
Monnus. [1na3zma.
TexHnYeCKHne yCTPOMCTBA U

TEPMOMETPA COMPOTUBJICHUS,
BAKYYMHOT'O JUOAa, TEPMUCTOPOB U
(bOoTOpPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIAOJIOB, TAJIbBAHUKH.

Pemenune pacu€THbIX 3a1a4 C IBHO
3aTaHHOM (PU3HYECKON MOJCIBIO

C UCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «llocTossHHBII
ANEKTPUYECKUHN TOKY.

Pacno3naBanue pu3NUeCcKuX sIBJICHUN
B YUEOHBIX OMBITaX U OKPYKArOLIEh
JKU3HU: 3JIEKTPUYECKas TPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XUMUUYECKOE,
MAarHUTHOE JEHUCTBUS TOKA.

AHaJN3 ANEKTPUUYECKUX SIBJICHUU U
IIPOLIECCOB B LIEIAX MOCTOSIHHOI'O TOKA
C MCIMOJIb30BAaHNUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTHU
[IOCJIEIOBATEIBHOIO U MTAPAIIIEIBHOTO
COEMHEHUS POBOJHUKOB, 3aKOH
Jxoynsa-Jlenna.

OnucaHnne N3y4EeHHBIX CBOMCTB
BEIIECTB U JIEKTPUUYECKUX SIBIICHHI

C MUCTOJB30BAHUEM (PU3UYECKUX
BEJIMYUH: DJIEKTPUUECKUH 3apsil, CUia
TOKa, DJIIEKTPUUECKOE HAIPSIKEHUE,
ANEKTPUYECKOE COITPOTUBIIEHUE,

42




IIPaKTUYECKOE IPUMEHEHHE:
aMIIEpMETP, BOJIBTMETP, PEOCTAT,
VCTOYHHKH TOKa,
AJIEKTPOHAIPEBATEIbHBIE PUOOPHI,
AJIEKTPOOCBETUTENbHBIE TIPUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBII JHOJ, TEPMUACTOPHI U
($hoTOpPE3UCTOPHI,
MTOJTYTIPOBOJHUKOBBIN THOL,
raJlbBaHUKa

pa3HocTh noteHuuanos, DJC, padora
TOKa, MOIIIHOCTh TOKA.

Hcnonp3oBanre nHGOPMAIIOHHBIX
TEXHOJIOTUM JIJIsl TTOUCKa,
CTPYKTYPUPOBAHMUSI, UHTEPIIPETAIIUHU U
npecTaBiieHus] HHOOpMaLUK IpU
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHU
3aKOHOB ITOCTOSTHHOTO TOKA B TEXHUKE U
TEXHOJIOTUSIX

Uroro no pazgeny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPO'PAMME
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11 KJIIACC

Haumenosanue
Ne KommaectBo OCHOBHBIE BU/IBI I€ATEILHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepkanue
/o 4acoB 00yJarommxcs
y4eOHOro IIpemeTa
Paszpnen 1. DnexkrponmnamMmuka
1.1 | MarguTHOE 110JI€. 11 I[TocTosgHHBIE MATHUTEIL. [IpoBeneHne FKCIEpUMEHTA: U3yUCHHE

DIeKTpOMarHuTHas
UHITYKIHS

BzaumMoaeiicTBre MOCTOSSHHBIX
MarHuToB. MarHuTHoe nojie.
BekTop MarHUTHOM MHIYKIUH.
[IpyHIMT CynIeprIo3uIINU
MarHMTHBIX IoJIeH. JInHuu
MarHuTHOM MHAyKuu. Kaptuna
JIMHUN MarHUTHOM UHIYKIIUU TTOJIS
MMOCTOSIHHBIX MAarHUTOB.
MarauTtHoe noJsie MpOBOJHUKA

¢ TokoM. KapTrHa TMHUN WHIYKIHAH
MardMTHOTO IOJIS JJIMHHOTO
MPSIMOTO MPOBOJIHUKA U 3AMKHYTOT'O
KOJIBIIEBOT'O IPOBOJAHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
B3aumopelicTBre MTPOBOTHUKOB

C TOKOM.

Cuna Amnepa, e€ MoAyJb U
HanpapJICHUE.

Cuna Jlopenua, €€ MOLyJb U
HampasiieHue. J{BrxeHue
3apsKEHHOM YaCTHULIbI

MarHUTHOTO ITOJISI KaTYIIKH C TOKOM;
UCCIIEIOBAHUE JEHCTBUS IIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
VCCIICIOBAHNE SIBJICHUS
AIIEKTPOMATrHUTHON NHIYKIUU.
OreHka abCOIIOTHBIX U OTHOCUTENIBHBIX
MOTPENTHOCTEN U3MEPEHNUN (PU3UUECKUX
BEJINYHH.

OObsiCHEHUE MPUHIUIIOB IEUCTBUS U
YCIJIOBUIA 0€3011aCHOTO MPUMEHEHHUS
MIOCTOSIHHBIX MarHUTOB,
AJIIEKTPOMATrHUTOB, 3JIEKTPOIBUTaTEN,
YCKOPUTENEN 3JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHOM TIE€UH.

Pemenue pacu€THbIX 3a1a4

Ha MpUMEHEeHHE (POpPMYJIT TEMBI
«MarnuTtHoe 1osje. DJIeKTpOMarHuTHas
WUHIYKIUS.

Pemenne ka4yecTBEHHBIX 3a1a4

C OIIOPOY HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE
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B OJTHOPOJHOM MarHUTHOM II0JI€.
PaGoTa cuiet JIopena.

SIBreHnE 3IIEKTPOMarHUTHOM
uHaykuuu. IToTok Bekropa
MarHUTHOW MHIYKLIHH.
DNEKTPOABIKYLIAs CHJIA UHITYKIIVH.
3aKOH JIEKTPOMArHUTHOM
uHaykuun Papanes.

BuxpeBoe 3J1eKTprUIecKOoe TOoJIE.
DNeKTpOABMKYLIAs CHIIA MHIYKIIHH
B IIPOBOJTHUKE, IBUKYILIEMCSI
MOCTYIATEIbHO B OJJHOPOIHOM
MarHUTHOM IIOJI€.

IIpaBuio Jlenna.

NHnykTUBHOCTG. SIBIEHUE
CaMOMHIYKLNHU. DIIEKTPOABUKYILAS
CUJIa CAMOMHIYKIUU.

OHeprusi MAarHUTHOTO TMOJIST KaTYIIKH
C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.
TexHuueckue ycTpoucTaa u
IIPAKTUYECKOE IPUMEHECHHE:
MOCTOSIHHBbIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AJIEKTPOABUIATENb, YCKOPUTEIH
AJIEMEHTApHBIX YaCTHII,
WHIYKIMOHHAS [1€Yb

ABJIEHUS TeMbl «MarHuTHOE TOJIE.
DNEeKTpOMAarHUTHAS! UHTYKLIHS).
OrnpeneneHue HalpaBIICHUS BEKTOPa
MHYKIIMM MAarHUTHOTO MOJIst
MIPOBOJAHUKA C TOKOM, CHJIBI AMIIEpa
u cuisl JlopeHia.

Pacno3naBanue pu3nueCcKux sIBJICHUN
B YU4E€OHBIX OMBITaX U OKPYXKaIoIen
JKA3HU: B3aUMOJICCTBUE MATHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUSA,
JIeCTBUE MAarHUTHOTO TOJISl Ha
MPOBOJAHUK C TOKOM M JIBUKYIIIHICS
3apsia.

AHaN3 3JIeKTPOMArHUTHBIX SIBICHUM
C HCIOJIb30BAHUEM 3aKOHA
AIIEKTPOMArHUTHOW MHAYKIIUH.
Onrcanue n3y4yeHHbIX CBOMCTB
BEILIECTB U 3JIEKTPOMArHUTHBIX
SABJICHUM C UCITOJIb30BAHUEM
(bU3NYECKUX BEJIMYWH: WHIYKITUS
MarHuTHOTO MOJisA, cujla AMrepa, cuiia
Jlopeniia, THAYKTUBHOCTh KaTyIIKH,
SHEPIUsl DJIEKTPUIECKOTO U MAarHUTHOTO
MoJIen

Uroro no pazneny

11
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Pa3nen 2. Kosie0aHus 1 BOJIHBI

2.1

MexaHudyeckue u
AJICKTPOMArHUTHBIC
KOJIcOaHU s

KonebatenbHas cucrema.
CBoOO/IHbIE MEXaHUYECKUE
kosebanus. ['apmoHnyeckue
kosnebanwus. [lepuon, yacroTa,
aMIuTyaa u asza koseoaHuit.
[Ipy>KMHHBIN MasATHUK.
MareMaTnyeckuii MasiTHUK.
YpaBHEHHE TApMOHUYECKUX
koJiebanuii. [TpeBparenue sHepruu
MIPY TAPMOHUYECKUX KOJICOAHUSX.
Koneb6atenbHblit KOHTYP.
CB0OOOIHBIE PTIEKTPOMATrHUTHBIE
KOJICOaHMS B UI€ATbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIO0rus
MEXy MEXaHUUYECKIUMU U

QJICKTPOMAroHuTHBIMHA KOJICOAHUSIMHU.

®opmyna ToMcoHa. 3aKoH
COXpaHEHUS YIHEPTUU B UJCATBHOM
K0JIe0aTEIbHOM KOHTYpE.
IIpencrasienue o 3aTyxXarouumx
KoJebaHusX. BolHyX1€HHbIE
MEXaHUYECKUE KOJIeOaHHUsI.
Pe3onanc. BeiHyX1eHHbIE
AIIEKTPOMArHUTHbBIE KOJIeOaHMUs.
IlepemeHHBIN TOK.

CuHycouaIbHbBIN IEPEMEHHBIN TOK.

HccnenoBanne napaMeTpoB
KoJie0aTeIbHON CUCTEMBI — IIEPHO/IA,
JaCTOTHI, AMIUTATYABI U (ha3bl
Kosie0aHui (MY KUHHBIN H/HITN
MaTeMaTUYECKUI MasTHHK).
HabGmronenue 3aryxaromux KojieOaHu.
HccnenoBanue CBOMCTB BBIHYKACHHBIX
KoJIeOaHUM.

Habmronenue pezonanca.

IIpoBeneHnE S3KCIIEPUMEHTA:
UCCIIeIOBAaHKUE 3aBUCUMOCTH TIEproia
MaJIbIX KoJieOaHUM rpy3a Ha HUTH

OT JIJIMHBI HUTU U MACChI IPy3a;
HCCIIeIOBAaHKUE TIEPEMEHHOTO TOKA

B LIETIH U3 MOCJIEA0BATEIIHLHO
COCMHEHHBIX KOHJICHCATOPA, KaTYIIKH
U PE3UCTOpA.

OreHka abCOFOTHBIX M OTHOCHUTEIIBHBIX
MOTPENIHOCTEN U3MEpPEHUN PU3NYECKHUX
BEJIMYHH.

OOBsiCHEHUE PUHITUTIOB ICUCTBUS U
yCIJIOBU 0€30MacHOT0 MPUMEHEHUS
AJIEKTPUYECKOTO 3BOHKA, TeHepaTopa
MIEPEMEHHOT0 TOKA, JINHUU
aJIeKTponepeaay.

Pemienune pacu€THbIx 3a1a4 C IBHO

46



MoIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACICTBYIOIIEE

3HAYCHUC CHUJIbI TOKA 1 HAITPSXKCHUA.

Tpanchopmarop. IIpousBoacTso,
nepeaayda u noTpedieHue
AIEKTPUYECKON SJHEPTUH.
DKOJIOTHYECKHE PUCKU

IIpU IIPOU3BOACTBC SJICKTPOOHCPIUH.

KynbpTypa ncnosb3oBaHus
AJIEKTPOIHEPTUU B IIOBCEHEBHOM
JKU3HU.

TexHuueckue ycTpoucTaa u
MIPAKTUYECKOE IIPUMEHEHHUE:
AIEKTPUYECKU 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, JINHUU
aNeKTponepeaayd

3aJIaHHOHN (PU3HUECKON MOJIEITBIO

C UCITOJIh30BAaHNEM OCHOBHBIX 3aKOHOB
1 (OpMYJI, ONTHUCHIBAIOIIINX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJIe0aHusl.

Omnucanre MEXaHMYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHHIA

C UCIIOJIb30BaHUEM (DU3UUECKUX
BEJIMYMH: TIEPUOJ] ¥ YACTOTa
KoJieOaHuil, aMruTya u asza
KoJIeOaHUM, 3apsi/i U CUJia TOKa

B FapMOHHYECKHUX IJIEKTPOMArHUTHBIX
KOJICOaHUSIX.

Pemenne kauecTBEHHBIX 3a1a4

C ONOpPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OITUCHIBAIOIINE
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KOJIeOaHUsl.

Pabora B rpymimax rnpu rmiaHupOBaHWH,
MIPOBEJICHUH W WHTEPIPETAIINH
PE3YNBTATOB OIBITOB, U AHATIN3E
JOTIOTHUTETHHBIX HICTOYHUKOB
uH(pOpMaIUKU IO TEME

2.2

MexaHuyeckue u
3JIEKTPOMAarHUTHBIE
BOJTHEI

MexaHnueckue BOJIHbI, YCIOBUS
pacnpocrtpanenus. [lepuogn.
CKopoCTh pacpoCTpaHEHUS U
JIHa BOJHBL. [lonepeynsie u

N3yuenue oOpazoBaHus u
pacmpocTpaHEHHS TOTIEPEYHBIX U
POAOIBHBIX BOJIH.
Habmtonenue orpakeHus
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MIPOJIOJIbHBIE BOJIHBI.
WuTepdepentus u qudpaxius
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTB
3ByKa. BricoTa ToHa. TeMOp 3ByKa.
DIEKTPOMArHUTHBIE BOJIHBI.

Y cnoBus n3iy4eHus
AJIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTanus BeKTopoB E, B,

U B DJIEKTPOMArHUTHOM BOJIHE.
CBOMCTBA SJIEKTPOMarHUTHBIX BOJIH:
OTpa)k€HUe, MPEJIOMIICHUE,
noJIsipu3aIys, Tupaxius,
untepdepenius. CKopocTb
AJIEKTPOMATHUTHBIX BOJIH.

[IIxana 31€KTPOMarHUTHBHIX BOJIH.
[IpumeHeHune 371eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHIMIIBI PAAUOCBS3H U
TeneBUICHUS. Paguonokamnus.
DNEKTPOMArHUTHOE 3arpsi3HEHHE
OKPYKArOIIEU CPEBI.
TexHuueckue ycTponucTsa u
MPaKTUYECKOE TPUMEHEHUE!
MYy3bIKaJIbHbIE HHCTPYMEHTBHI,
YJITPa3BYKOBasi JUArHOCTUKA

B TEXHHMKE U MEIULIMHE, pajaap,

U MIPETIOMIICHUSI, UHTEPPEPEHIINH U
TudpaKkIy MEXaHUIECKUX BOJIH.

HabGnronenue cBsizu TpOMKOCTH 3BYKa U

BBICOTHI TOHA C aMIUTATYAO0N U
4acTOTOM KoJieOaHUH, 3ByKOBOT'O
pE30HaHca.

HccnenoBanne CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
MpeJIOMIICHUE, TOJIIpU3allusl,
nudpakiys, UHTEPPEPEHIIHS.
N3ydeHune ycaoBUM U3ITyYEHUS
AIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTaluu BekTopos E, B,

U B 2JIGKTPOMarHUTHOM BOJIHE.
N3yuenune npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsiCHEHUE IPUHITUTIOB IEUCTBUS U
yCIJIOBHI 0€3011aCHOTO MTPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPa3BYKOBOM JUArHOCTUKH

B TEXHUKE U MEJIULIMHE, pajiapa,
paguonpuEMHHKA, TEIICBU30PA,
aHTeHHbI, Tenedona, CBU-neun.
Pemienne pacu€THBIX U KaU€CTBEHHBIX
3a71a4 C OIOPOM HA U3YUYECHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONTMCHIBAKOIINE
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paavonpuEMHHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBU-neup

pacnpocTpaHeHUE MEXaHUYECKUX U
ANIEKTPOMATHUTHBIX BOJIH.
Hcnonp3zoBanue HHPOPMAITIOHHBIX
TEXHOJIOTUM JIJIsl TIOUCKA,
CTPYKTYPHUPOBAHHMSI, UHTEPIPETALUU U
MpecTaBlIeHUus] UHPOpMaluu

IPpU IOJATOTOBKE COOOLICHUI

00 HCTOJIB30BAHUH HIEKTPOMATrHUTHBIX
BOJIH B TEXHUKE.

VYyacTtue B 1ucKyccun

00 3JIEKTPOMarHuTHOM 3arpsi3HEHUU
OKPYKaIOIIEH CPEIBL.

PaboTa B rpynnax npu miaHUpOBaHUH,
MPOBEICHUH U UHTEPIPETALINH
PE3YNbTATOB OIBITOB U AHAJIU3E
JIOTIOJTHUTENBHBIX UCTOUYHHUKOB
uH(pOpMaUKU IO TEME

2.3

Onrtuka

10

['eomeTpurueckas onruka.
[IpsamosMHENHOE PacCIPOCTPAHEHNE
CBETA B OHOPOAHOU cpene. JIyu
cBeTa. ToUeuHbI ICTOYHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
oTpaxkeHus csera. Iloctpoenune
M300paKEHUI B IJIOCKOM 3epKaje.
IIpenomiienue cBeta. 3aKOHbI
npeoMIIeHUsI CcBeTa. AOCOTIOTHBIN
nokasaresnp npenomiuenus. [lonnoe

N3ydeHnue sBII€HNs TIOJHOTO
BHYTPEHHETO OTPAKEHUS, €r0
IIPUMEHEHUS B CBETOBO/JIE.

N3yuenne Mmoaener MUKPOCKOIIA,
TEeJIeCKoMa.

[Tosydenue criekTpa ¢ MOMOIIBIO
IPU3MBI U AUPPAKIIMOHHON PEIETKH.
N3mepeHne nokasaTesns npeaoMIeHus
CTEKJIA.

HccnenoBanue cBOMCTB H300paxeHH
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BHYTPEHHEE OTPAKECHUE.
[IpenenpHbIN Yo HOJIHOTO
BHYTPEHHETO OTPAKEHHUSI.
Hucnepcust ceeta. CHOXKHBIN COCTaB
oenoro cBeta. LBer.

Coluparoriye u paccenBaroOIIIe
nuH3bl. ToHKas mH3a. POKYCHOE
PacCTOSTHUE W ONTHYECKAs CUIa
TOHKOM JIMH3bI. [locTpoeHne
M300paKEHUI B COOMPAIOIINX U
pacceuBaromux JuH3ax. Popmyna
TOHKOM JIMH3bI. Y BEJIMYECHUE,
JTaBa€MO€ JINH30M.

IIpenensl MPpUMEHUMOCTH
F€OMETPUYECKOU ONITHUKH.

BonnoBas ontuka. Matepdepenims
cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HAOIIOIEHUS MAKCUMYMOB
U MUHHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT JIBYX CUH(A3HBIX KOTE€PEHTHBIX
HMCTOYHUKOB.

HMudpakuus ceera. J{udpaximonnas
peméTka. Y clioBre HabI0ACHUS
IJIABHBIX MAKCUMYMOB TIPU NaJ€HUU
MOHOXPOMATHYE€CKOTO CBETA

Ha MU ()PaKIHUOHHYIO PEIIETKY.

B JINH3aX.
OObsicHEHUE IPUHIIUIIOB ICUCTBUS U
yCIIOBU 0€3011acCHOTO MPUMEHEHUS
OYKOB, JIyTIbl, (poTOAMNIMapara,
MPOEKIIMOHHOIO anmnapara,
MHUKPOCKOIa, TEJIECKOIA, BOJIOKOHHON
ONTHUKH, TUPPAKITUOHHON PEIIETKH,
NOJISIPOUAA.

Pemenue pacu€THbIX 33724 € IBHO
3aIaHHOUN (PUBUYECKON MOJEIBIO

C UCITOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 (GOpMYJI FEOMETPUUECKONU ONTHKHU.
[locTpoenue u onrcanue n300paKeHus,
CO3aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOW JINH30M.

PaccMmoTtpenue npenenos
MPUMEHUMOCTH F'€OMETPUYECKOM
ONTHUKH.

PacnoznaBanue pusnveckux sBIeHUN
B ONBITAX U OKPYXAIOILIEH HKU3HU:
PSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, MPEJTOMIICHHUE,
uHTepdepeHus, Tudpaxius u
NOJISIpU3alUs CBETA, AUCIIEPCHSI CBETA.
N3yuenue ycinoBuit HaOIOACHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTHUHE
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[Tonsprsanus ceera.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE IIPUMEHEHHE:

OYKH, JIyna, (poroanmapar,
IIPOCKLMOHHBIN ammapar,
MHKPOCKOII, TEIECKOII, BOJJOKOHHAs
OINTHKA, AUPPAKIIMOHHAS PEIIETKA,
MTOJISIPOU T

OT JIBYX CUH(a3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

VYcioBue HaOMOIeHUS TIIaBHBIX
MaKCHMYMOB IIpH MaJICHUU
MOHOXPOMaTHYECKOTO CBETA

Ha JU(PPAKIMOHHYIO PEIIETKY.
AHanu3 ONTHYECKUX SBJICHUN

C MCIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PAaCIIPOCTPAHEHHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI TPEJIOMJIEHUS CBETA.
OnucaHue ONTUYECKUX SBICHUM

C UCTIOJIb30BaHUEM (PU3NYECKUX
BEJINYUH: OKYCHOE PACCTOSIHUE U
ONTHYECKAs CUJIA JIMH3BI

Uroro no pazneny

24

Pa3nen 3. OCHOBBI crielHAJILHON Teopuu 0THOCHTEIbHOCTH (1as1ee — CTO)

3.1

OCHOBBHI CIIELINAJILHON
TEOPHH
OTHOCUTEIbHOCTH

4

['panuLbl MNPUMEHUMOCTH
KJIaCCUYECKON MEXaHUKHU.
IlocTynarsl criequanbHON TEOPUH
OTHOCUTEIIbHOCTH: UHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYyME,
MPUHIIAI OTHOCUTEIIBHOCTH
OWHINTENHA.

OTHOCHTEIBLHOCTD
OJTHOBPEMEHHOCTH. 3aME/IJICHHUE
BPEMEHH U COKPAIIEHUE JJIUHBL.

Pelenne kauyecTBEHHBIX 33124

C OIOPOM HA N3yUYEHHBIE MTOCTYJIATHI
CTO.

Hcnonb3oBanue nHHOPMAIMOHHBIX
TEXHOJIOTUH /1151 IOUCKA,
CTPYKTYPUPOBAHMSI, UHTEPIPETALNN U
MpeACTaBICHUS] HHPOPMALIUU MTPU
MOJIFOTOBKE COOOIIEHUH O IpaHuIaX
IIPUMEHUMOCTH KJIACCUYECKOU
MexaHuku u ocHoBax CTO
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DHeprus v UMITyJIbC
PENSTUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEpTUEH U
UMITYJIbCOM PENSATUBUCTCKON
YaCTHUIIbl. DHEPTHsI TOKOS

Uroro no pazneny

Pasnen 4. KBantoBasi pusuka

4.1

DJeMeHThbI KBAaHTOBOMU
OIITHKH

®otonsl. Dopmyna [Limanka cBsa3n
sHEepruu (HPOTOHA C €ro YaCTOTOM.
DHeprus 1 UMITYJIbC (POTOHA.
OTKpBITHE U HCCIIETOBAHUE
dbotoaddexra. OMBITHI

A.I'. CroneroBa. 3aKOHBI
dbororddexra. YpaBHeHUE
Oiinmreina 1 potodrddexra.
«Kpacnas rpanuia» gororddexra.
JaBnenue cBera. ONbITHI

[1.H. JleGenena.

XUMHUUECKOE JIEUCTBUE CBETA.
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE:
dhoTo311eMeHT, (hOTOIATUHK,
COJIHEUHas OaTapes, CBeTOIUO

Ha6monenue porordpdexra

Ha YCTAHOBKE C IUHKOBOW IIACTUHOM.
HccnenoBanue 3aKOHOB BHEIIIHETO
dbororddexra.

OObsiCHEHHE OCHOBHBIX ITPUHITUTIOB
JEUCTBUS TEXHUYECKUX YCTPOUCTB,
Takux Kak: porosneMeHt, HoToaaTIHK,
COJIHEUHas OaTapesi, CBeTOANOI; U
YCIIOBHUI X 0€3011aCHOr0 MPUMEHEHHUS
B ITPAKTUYECKOM KU3HU.

Peuienne pacu€THbIX 3a7a4 C SIBHO
3aIaHHOM (PUBUYECKON MOJEIBIO

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyJT KBAaHTOBOM ONTHKH.
Pelenue kauecTBEHHBIX 33124

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHKH.
PacnioznaBanue Gpu3nveckux sBICHUN
B y4€OHBIX OMbITAX:
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dboToannekTpudeckuii 3ppekT, CBeTOBOE
JaBJICHHUE.

Omnucanne N3y4eHHBIX KBAHTOBBIX
SIBJICHUI U MTPOIIECCOB

C UCIIOJIb30BaHUEM (DPHU3HUECKUX
BEJIMUMH: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI U 4aCcTOTa CBETA,
SHEPrus U UMIYJIbC (DOTOHA

4.2

Ctpoenue aroma

Mogens atoma TomcoHa. OTbITHI
Pesepdopaa no paccessHuro
a-yactul. [imanerapHas Moienb
aroMma. [loctynarsl bopa.
W3nydenue u noriomieHne GoToHOB
NP MEPEXOJIE ATOMA C OJJHOTO
YPOBHSI DHEPIUU HaA Ipyrou. Bunsl
cnekTpoB. CEKTp YpOBHEN dSHEPTUU
aToma BOAOpOAa.

BosHOBEIE cBONICTBA yacTull. BoyHBI
ne bpoitnsa. KopnyckynsipHo-
BOJIHOBOM AyaJI3M.

CHoHTaHHOE Y BBIHYKJICHHOE
W3JIy4YCHHUE.

TexHuueckue ycTpoucrsa u
MPAKTUYECKOE MPUMEHECHUE:
CIIEKTPaJIbHBIN aHAJIN3
(cmekTpockoI), 1a3ep, KBaHTOBBIN
KOMITBIOTED

Nzyuenne moaenu onbita Peepdopaa.
IIpoBeneHue sIKCIEpUMEHTA

10 HAOJIIOJICHUIO JIMHEMYATOro CIEKTpA.
OreHka aOCOIIOTHBIX U OTHOCUTENIBHBIX
MOTPENTHOCTEN U3MEepPEeHUN PU3NUECKUX
BEJINYHH.

N3yuenue moaenu atoma: ToMcoHa,
IJIJAHETApHOM MOJIENIH aTOMa, MOJIENN
atoma bopa.

N3ydeHue criekTpa ypoBHEW SHEPTUU
aToMa Bojopozaa. O0bsiCHEHHE
IIPUHIUIIOB IEUCTBUSA U YCIOBUM
6e30macHOr0 MPUMEHEHUS
CIIEKTPOCKOTIIA, JJa3epa, KBAHTOBOTO
KOMIIBIOTEPA.

Pelienne kayeCTBEHHBIX 3a]1a4

C OIIOPOW HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (HU3NYECKUE
ABJICHHS 110 TeMe «CTpOoeHHE aToMay.
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PacnosnaBanmue Gpu3nveckux sBICHUAN
B YUCOHBIX OIbITaX: BOSHUKHOBEHHUE
JIMHENYATOrO CIIEKTPA U3TyYCHUSI.
AHanu3 KBaHTOBBIX IIPOIIECCOB U
SIBJICHUM C UCIIOJIb30BaHUEM
noctysnaros bopa

4.3

ATOMHOE PO

DKCHEpUMEHTHI, TOKa3bIBAIOIIIHNE
CJIOKHOCTH CTPOCHHUS sI/Ipa.
OTKpBITHE PATUOAKTUBHOCTH.
Omneitel Pesepdopaa no
OMPENICIICHUIO COCTaBa
PaIMOAKTUBHOTO U3JTyYCHUS.
CgoiicTBa anb(da-, 6eTa-,
ramMma-u3nydenus. Biusane
PaMOaKTUBHOCTH Ha JKUBBIC
OpraHU3MBbl.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyknonnasa moaens sigpa
['eiizenbepra-MBaneHko.

3apsz sapa. MaccoBoe 4nciio sapa.
N3oTtomnsl.

Anbda-pacnag. IIEKTPOHHBIN U
MIO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3ITydeHHe. 3aKOH PaIMOAKTUBHOTO
pacnaja.

DHeprus CBsI3M HYKJIOHOB B sIIIpE.
SlnepHble CHIIBL.

N3ydeHne SKCIEPUMEHTOB,
JTIOKa3bIBAOIINX CII0)KHOCTb CTPOEHUS
aTOMHOTO sJ1pa.

HccnenoBanue TPEKOB 4acTHL]

(1o roToBBIM (oTOrpaPusIM).
N3yyeHnue siepHbIX CUIL, SIACPHBIX
peaklMii CHHTE3a U paclaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydeHne HyKJIOHHOW MOJENH sAIpa
['eitzenOepra-MBaneHko.

OObsicHEHUE YCTPOMCTBA U
MPUMEHEHUS T03UMETPA, KaMephbl
BunbscoHa, sspepHOTO peakropa,
aTOMHOM G0OMOBI.

Pemrenue 3anau ¢ onopou

Ha NIOJIyYCHHbIE 3HAHHUS, B T.Y. O 3apse
¥ MacCOBOM YHCIIE Spa.
Pacno3naBanue pu3MUEeCKuX SIBICHUIM
B yU€OHBIX OMBITaX U B OKPY>KaIOLIEH
’KU3HU: €CTECTBEHHAs U UCKYCCTBEHHAs
PaAMOaKTUBHOCTb.
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JledbexT maccol sapa.

Snepneie peakuu. [lenenue u
CUHTE3 SIAEP.

S nepnHbii peakTop. TepMosaepHbI
cunTe3. [Ipo0aembl U mepcneKTUBBI
AJIEPHON SHEPrETUKH.
DKOJOTUYECKUE ACTIEKTHI SI€PHOM
DHEPIETHUKH.

DiieMeHTapHbIe YacTUlbl. OTKPBITHE
MTO3UTPOHA.

MeTtoasl HaOIIOIEHUS U
PETUCTPALIY SJIEMEHTAPHBIX
YacTHIL.

DyHIaMEHTAJIbHBIE
B3aUMOJAECUCTBUA. EIMHCTBO
(bU3MYECKON KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa M
MPAKTUYECKOE MPUMEHEHUE:
JO3UMETp, Kamepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHasi boMba

Onucanue KBaHTOBBIX SIBJICHUN U
IIPOIIECCOB C UCITOIb30BAHUEM
(bU3HYECKUX BEIMYUH: TIEPUO]]
MOJTypacIiajia, SHEPrus CBSI3U ATOMHBIX
a1ep, 1ePeKT Maccel Apa.

AHanu3 mpoueccoB U ABJICHUMN

C UCIIOJIb30BAHUEM 3aKOHOB U
IIOCTYJIATOB: 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsia, 3aKOH
COXpaHEHHsI MacCOBOT'O YHCIIA,
noctynarsl bopa, 3akoH
PaIUOAKTUBHOIO pacnaja.

VYyacTue B paboTe Kpyrioro crojia
«DPyHIaMEHTAJIbHBIC B3aUMOJCUCTBUS.
EauHcTBO PU3nyueckoil KapTUHBI
MHPAY».

Hcnonb3oBanre nHGHOPMAIIIOHHBIX
TEXHOJIOTHH JIJISl TIOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIPETALIUU U
MpeICTaBICHUs] HHPOPMAIIUU TIPU
MOATOTOBKE COOOIICHUHN O TPUMEHECHHUU
3aKOHOB KBAaHTOBOU (DPM3HUKHU B TEXHUKE
Y TEXHOJIOTUSIX, IKOJIOTUYECKUX
ACIIEKTaX SIICPHON SHEPTEeTUKH

Hroro o pasgeny

15
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Pa3zpgen 5. Di1eMeHTHI ACTPOHOMHUM M ACTPOPU3NKH

5.1

DJIEMEHTBI
aCTPOHOMUU U
acTpoU3UKH

7

Drarbl pa3BUTHS ACTPOHOMUM.
[TpuknagHOE 1 MUPOBO33PCHYECKOE
3HAYCHHE aCTPOHOMHUH.

Bun 3Bé3qH0r0 HEOa. Co3Be3aus,
SIpKHE 3BE3/1bI, TUTAHETHI, HX
BUIMMOE JBHKECHUE.

ConHeyHas cucrema.
COJ'IHI.[G. ConHeyHast aKTUBHOCTb.

Ncrounuk sueprun CosHLA U 3BE3]I.

3BE3/1bI, KX OCHOBHLIC
XapakTepucTuku. Jlnarpamma
«CHEKTPaJIbHBIN KJIACC —
CBETHUMOCTBY». 3BE3/IBI TJIaBHOM
MOCTIE0BATEIILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTB» JIJIs 3BE3]]
TJIABHOM MOCJIEI0BATEIIBHOCTH.
BrayTpeHHee ctpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

O TIPOUCXOXKJIECHUU U IBOJTIOLIUU
ConHua u 3B€3/1. DTaIbl KU3HU
3BE3I.

Muiteunsiii [1yTe — Hama I'anakTuka.
ITonosxkenue u nBmxkeHue CorHIa

B ['asmaktuke. THUMBI TalaKTHK.
PannoranakTvky u KBa3aphbl.
YEpHbIe IBIPHI B sIAPaxX TaJlaKTHK.

IToaroroBka cooOmeHmii 00 Tamax
Pa3BUTHS ACTPOHOMUU, O MPUKIIATHOM
1 MUPOBO33PEHYECKOM 3HAUYCHUU
ACTPOHOMHH, O METOJAX MOTYyUYCHUS
HAaY4YHBIX aCTPOHOMMWYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOU
ACTPOHOMHH.

N3ydenne COBpeMEHHBIX
MPEJICTABICHUI O TPOUCXOKIACHUN U
sBosttoruu CoJIHIA U 3BE3.
N3yueHne TUIIOB TaJIaKTUK,
paauorajakTUK U KBa3apoB.
N3yuenne nBUX EHUSI HEOECHBIX Te,
ABOJIIOLIMY 3BE3] U BeelleHHOM,
MPOLECCOB, MPOUCXOIAIIMX B 3BE3AAX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU Cpee,
MacTabHOW CTPYKTypbl BceneHHOIT.
OOwbsicHenue pacimpenust Becenennoun
Ha OCHOBE 3aKOHa Xa00:a.
[ToaroToBka K 00CYXICHHUIO
HEepelIeHHBIX MTP00JIeM aCTPOHOMHUH.
[TpoBenenue HaOIOICHUI
HEBOOPYKEHHBIM IJ1a30M

C UCITOJIb30BAaHUEM KOMITbIOTEPHBIX
MIPUJIOAKEHUH JJ1s1 OTIPEICIICHUS
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Bcenennas. Pacmmpenue
Bcenennoii. 3akon Xa00ua.
Pa3beranue ranaktuk. Teopus
bonsioro B3peiBa. PenrkroBoe
U3JIy4YEHUE.

MacmtabHas CTpyKTypa
Bcenennoii. MeraragakTuka.
Hepeménnsie npodiemsl

MOJIOKEHUST HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3us CeBepHOTO NOJyIIapus

U ApKU€ 3BE3/BI.

[IpoBenenune HaOIIOAEHUI B TENECKOM
Jlynsl, miianet, Maueunoro IlyTu.
VYyacTre B JMCKYCCHH O HEPEUICHHBIX
npobyieMax aCTpOHOMHHU

aCTPOHOMHUH
Wroro mo pa3aeny 7
Pa3nes 6. O0o0maroniee nNoBToOpeHue
6.1 | O0oOmaroIee 4 O000111eHNE U CUCTEMATH3AIHS VYyactue B IUCKYCCUU O POJIH (PU3HKH
MTOBTOPCHHE COJICp)KaHUs pa3ieoB Kypca ¥ aCTPOHOMUH B Pa3JIMIHBIX cepax

«Mexanuka», «MosnekyIsipHas
bu3MKa 1 TEpPMOAMHAMUKAY,
«InexktpoauHamukay, «Konedanus
Y BOJIHBI», «OCHOBBI ClIEIUATIBHON
TEOPHUH OTHOCUTEIILHOCTHY,
«KBanToBast pusuka», « 371eMEeHTbI
aCTPOHOMUU U ACTPOPUBUKIY.
Ponb ¢pusuku u actpoHOMUM B
AKOHOMHYECKOM, TEXHOJIOTUUECKOM,
COLIMAJIBHOM M 3THUYECKOU cepax
JEATEIbHOCTH YEJIO0BEKA, POJIb U
MeCTO (PU3UKHU U aCTPOHOMUU

B COBPEMEHHOW HaAy4YHOU KapTUHE
MUpa, 3Ha4€HHUE ONMCATEIBHOM,

JICSITEIIbHOCTH YeJIOBEKA.
IToaroroBka cooOIIEHHH O MeCTe
(bU3UYECKOM KapTUHBI MUpPa B PSAITY
COBPEMEHHBIX MPEICTABICHUM

0 TIpUpOJIE.

Brlinonnenne yueOHbIX 3aaHui,
JIEMOHCTPUPYIOIIUX OCBOEHUE
OCHOBHBIX IMMOHATHH, PHU3UICCKUX
BEJINYMH Y 3aKOHOB Kypca (pU3UKU
10-11 xmaccoB

57



CHUCTEMATU3UPYIOLIEH,
OOBSCHUTETHLHOUN U
MIPOTHOCTUYECKOMN (yHKITUI
bu3nUecKoit Teopuu, poJib
bu3nUecKoil Teopun B
(dhopMUpOBaHUU MPECTABICHUI
0 (hu3nUeCcKO KapTUHE MUpPa, MECTO
bu3nYecKoil KapTUHBI MUpPa

B 00II1EM PsiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEJICTABIICHUHN O IPUPOJIE

Uroro no pazneny 4
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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