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Pabouas nmporpamma o yueoHomy npeamerty «dusmukay (yriayOiaeHHbI ypoBeHb) (IpeaMeTHas
obnacTte «EcTecTBeHHO-Hay4YHBIE PEIMETHI») (J1ajiee COOTBETCTBEHHO - Tporpamma 1o (Gusmke,
¢u3MKa) BKIIOYACT MOSICHUTENBHYIO 3allUCKYy, COAepkKaHHe OOydeHus, IJIaHUpyeMble
PE3yJIbTAaThl OCBOECHHUS MPOrpamMMbl IO (PU3UKE, TEMATUYECKOE IJIAHUPOBAHUE.

[losicHuTenbHAsT 3amucKa OTpakaeT OOIIME LETU W 3a7add (PU3HKH, XapaKTEpUCTUKY
TICUXOJIOTUYECKUX MPEANOCHUIOK K €€ U3YyUEHHUIO 00yUYaoIIUMUCS, MECTO B CTPYKTYpe yueOHOTO
IUIaHa, a TAaKXKe MOJIX0/bl K 0TOOPY COAEp KaHUs, K ONPEAEICHUIO INIAHUPYEMBIX PE3YJIbTATOB.

Copepxanuie 00y4eHHsI PACKPBIBAET COAEpKATENbHbIE TUHUH, KOTOPBIE MPEAIaratoTcs s
00513aTEILHOTO U3YUYEHHUS B KaXKJIOM KJIacCe Ha YPOBHE CPEIHET0 OOIIero 00pa3oBaHusl.

[Inanupyemsbie pe3ysbTaTbl OCBOEHHUS MPOTrpaMMbl MO (PU3UKE BKIIOYAIOT JIMYHOCTHBIE,
MeTanpeIMeTHbIE pe3yJibTaThl 3a BECh MEpUOJl OOyuYeHUs Ha YPOBHE CpEIHEro ooOIero
o0Opa3oBaHus, a TaKXKe MPeAMETHbIE JOCTHKEHUS 00yUarolerocs 3a Kaxkiblil ro 00y4eHus..

IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3uke Ha ypoBHE CpeHero oo1iero oopazoBanus pa3paboTaHa Ha OCHOBE
TIOJIOKEHUN U TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM MPOTPAMMBI,
npeactaBiaeHHbix B ®I'OC COO, a takxke ¢ ydetoMm (denepanbHOM paboueil MporpaMMbl
BocniuTanus u Konueniuu npenoaaBanust yueOHoro npeamera «dusuka» B 00pa30BaTebHBIX
opranmzaiusix  Poccuiickoit  ®denepauuu, peanusyrolmux OCHOBHBbIE 00pa3oBaTeNbHbIC
IPOrpaMMBlI.

[Iporpamma 10 ¢Qusuke ompeaenser o0sA3aTeIbHOE MPEAMETHOE  COIEpKaHUE,
YCTaHABJIMBACT PEKOMEHIYEMYIO MOCJIEIOBATEIIbHOCTh M3YYEHUSI TEM U Pa3JesioB yuyeOHOIo
npeaMeTa C Y4Y4eTOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTHKUA y4eOHOTro
mpolrecca, BO3pAacTHBIX ocoOeHHocTe oOyuatomuxcs. Ilporpamma 1o (Qusuke gaer
NpeJICTAaBJICHUE O IIEJISAX, COJIEpP’KaHuH, OOIIel cTpaTerud oOy4YeHHs, BOCIUTAHUS U Pa3BUTHUS
oOyJaromuxcs cpecTBaMu yueOHoro npeameTa « Pusnka» Ha yriayOIeHHOM YPOBHE.

Nzyuyenne kypca ¢(usukud yriayOoIeHHOTO YpOBHS IO3BOJISIET peai30BaTh 3aJayu
npodecCHOHAIbHON OpPUEHTAIMK, HANPABIIEHO HA CO3JIaHWE YCJIOBHM JUIS MPOSBIICHUS CBOMX
WHTEJUIEKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEM KaXKIbIM OOydYarOIIUMCS, KOTOpHIC
HEOOXOMUMBI Ui TPOAOKeHHs 00pa3oBaHWs B OpraHU3alUgaX MPOQPEeCcCHOHATHLHOTO
0o0pa3oBaHUs MO PA3TUYHBIM (GUZUKO-TEXHUYECKUM U MHXEHEPHBIM CIICIIUATBLHOCTSIM.

B mporpamme mo ¢usuke omnpeaenstorcs IUIAHUPYEMbIe pPe3yNbTaThl OCBOCHHUS Kypca
(U3KUKU Ha YPOBHE CPEHETO O0IIEero 0Opa30BaHMUs: JUYHOCTHBIE,
MeTampenMeTHble, TpeaMeTHbie (Ha yriayOjaeHHOM YypoBHE). HaydHo-meTomonoruyeckoi
OCHOBOHM 11 pa3paboTku TpeOOBaHMU K JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM
pe3ysbTaraM 00y4aroIIuXcsi, OCBOMBIIUX MPOrpaMMy 1O (DU3HKE Ha YPOBHE CPETHETO OOIIETOo
o0Opa3oBaHUs Ha YIITyOJICHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-ESITEIIbHOCTHBIN MOAXO/I.

[Iporpamma no ¢pu3uKe BKIIOYAET:

TUTAHUPYEMbIC pe3yJIbTaThl OCBOCHHUS Kypca GU3UKH Ha yTriTyOJIeHHOM YPOBHE, B TOM YHCIIE
MpEeAMETHBIE Pe3yJIbTAThI IO ToaM 00yUYEeHUS;



coJiepkanue yueOHoro npeamera «dusnkay 1o rogam o0y4yeHus;

TEMaTUYECKOE IJIAHUPOBAHUE 10 T01aM 00yUEeHHUS;

nepevyeHs (KoaudukaTop) NpoBepsieMbIX TpeOOBaHUN K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHOM MPOTPaMMbl CPEAHETO OOIIEro 0O0pa30BaHUA U BJIEMEHTOB COJCPKAHUA IO
¢duzuke.

®du3nka Kak Hayka o Haubosee 00IKX 3aKOHAX MPUPO/JIbl, BHICTYIIAs B KAU€CTBE y4eOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHbBIN BKJIaJ] B CUCTEMY 3HAHHM 00 OKpY’KarolleM MUpE.
HIkonbHBIA Kypc (U3UKH - CHCTEMOOOpA3yIOLIUH JUIsi €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpPeIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUI, U3y4aeMbIX
XUMHel, Ouonoruei, ¢puznyueckoil reorpadueid u actpoHomuen. Mcnonp30BaHue M aKTUBHOE
NpUMeHEeHHe (PU3NYECKUX 3HAHUM OINpeAeNuIo XapakTep u OypHOEe pa3BUTHE Pa3HOOOpa3HbIX
TEXHOJOTUH B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHUS HOBBIX
MaTepuaJoB C 3aJaHHBIMU CBOHcTBaMu. M3yueHue (U3MKKM BHOCUT OCHOBHOM BKJIaja B
(dbopMUpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa oOyuvarouierocsi, B (OpMUpOBaHUE
YMEHHH NMPUMEHSATh Hay4YHbII METO/] O3HAHUSI MPY BBHITIOJHEHUU UMU YUEOHBIX UCCIIeT0OBAaHUM.

B ocHoBy kypca ¢u3uKu Ha ypoBHE cpelHero oOuiero o0pa3oBaHusl MOJIOXKEH P UIIEH,
KOTOpbIE MOXHO paccMaTpyBaTh Kak MPUHIIUIBI €r0 TOCTPOCHHUS.

Hoen yenocmuocmu. B cOOTBETCTBUY C HEW KypC SBISICTCS JIOTHUYCSCKH 3aBEPIICHHBIM,
OH COJIEP>KUT MaTepHall U3 BCEX pa3/esioB (PU3UKHU, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOH, TakK
Y COBPEMEHHOM (pU3UKH.

Hoen cenepanuzayuu. B cooTBeTCTBMM C HEell Mmarepuan Kypca (U3HKH OObeAMHEH
BOKpYT ¢u3nyeckux Tteopuil. Bemymum B Kypce siBisieTcsi GOpMUPOBAHHUE IMPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. Peamuzanuss wuIeW TpPEANoiaracT  HCIOJIb30BaHHE
TYMaHUTapHOTO TOTEHIHaNa (U3NYECKON HAayKH, OCMBICIICHHE CBS3M Pa3BUTHS (DU3MKU C
pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU M IKOJIOTMYECKUMHU
mpoOIeMaMu.

Hoea npuxnaonoiu nanpaenennocmu. Kypc ¢Gu3ukd yrryOJeHHOTO YPOBHSA
IpeJnoiaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUITTIOKEHUN
M3YYCHHBIX TEOPHUI U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCA Ha YPOBHE OOIIUX MPECTaBICHHIA
Y COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoen 3konocuzayuu peanuzyercs MOCPEICTBOM BBEICHHUS DIIEMEHTOB COJCPIKAHWSA,
MOCBSIIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU M TEXHOJOTHH, a Takke 0OCY>KICHHs MPoOJIeM palloOHaILHOTO MPUPOAOIIOIb30BAHHUS
Y 9KOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue copaep)kaHusi MPOrpaMMbl MO (U3MKE CTPOUTCS HAa MPUHIUIIAX CHCTEMHO-
AESATeIbHOCTHOrO moaxona. Jns ¢u3uku peanusanus STHX MPUHLMIOB Oa3upyercs Ha
WCIOJIb30BAaHUM CaMOCTOSITETIHHOTO IKCIEPUMEHTa KaK IMOCTOSHHO JAEHCTBYIOIIEro (akTopa
yuebHoro mporecca. B mporpamme mno ¢usMke cucTeMa YYE€HHYECKOIo HKCIEpUMEHTa,
nabopaTOpHBIX pabOT M MpaKTHKyMa IpeJICTaBIeHa €AWHBIM NepedHeM. boiblioe BHUMaHME
YAENSAETCS PELIEHUI0 PAaCUETHBIX M KauyeCTBEHHBIX 3ahad. [Ipum 3TOM Ui pacyeTHbBIX 3ajad



MIPUOPUTETOM SIBIISIOTCS 33/1a4M C SIBHO 33JaHHOW W HESBHO 33laHHON (DPM3MYECKOW MOJIENBIO,
MO3BOJISIONINE TPUMEHSITH U3yUEeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjerna Kypca,
TaK W WHTETPUPYS TNPUMEHEHHWE 3HAHUM W3 pa3HBIX pa3aenoB. s KadecTBEHHBIX 3aaad
MIPUOPUTETOM SBIIIIOTCSA 3aJaHUsl Ha OOBSICHEHWE/TpEACKa3aHue MPOTeKaHUs (HU3MUECKUX
SIBIICHUI W MPOIIECCOB B OKPYXKAIOIIEH XKU3HH, TpeOyromue BhIOopa PU3NIECKONH MOJENN IS
CUTYaIlH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k wmaTepuasbHO -TEXHUYECKOMY
obecrieueHnI0 yuyeOHOTO mpolecca Kypc (PU3NKH Ha ypOBHE CpeAaHero oOlImiero odpasoBaHUs
JOJKEH M3y4aThCsl B YCIOBUSAX MPEAMETHOTO KaOMHETa.

B kabunere ¢usuku A0MKHO OBITH HeoOXoaumoe JjgabopaTopHoe 0OOpyIOBaHHME st
BBITIOJTHEHUS YKAa3aHHBIX B ITPOrpaMMe 1Mo (PU3UKE YICHHUECKUX OTBITOB, JJAOOPATOPHBIX padoT
1 pabOT MPaKTUKYMa, a TAK)Ke JEMOHCTPAIlMOHHOE 000pY10BaHUE.

JleMoHCTpalimoHHoe 000pynoBaHHe (QOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAaJIFHOW JJOCTATOYHOCTH M 00ECTICUMBAET IMMOCTAHOBKY MEPEUYNCIICHHBIX B MPOTPAMME 10
(¢u3MKe KIIOYEBBIX JEMOHCTpAIMi JUIsi MCCJEeIOBaHUS HM3ydaeMbIX SIBIIEHUH U MPOLIECCOB,
SMIUPUUYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe o0opyaoBaHHE AJsl YUYEHHYECKUX MPAKTHUECKUX paboT GopMupyercs B
BHJIE TEMAaTHYECKUX KOMIUIEKTOB M OOECHedMBAaeTCsl B pacdeTre OJHOrO KOMILJIEKTa Ha JIBYX
oOyuatomuxcsi. TeMaTuyeckue KOMIUIEKTBI JIa0OpaTOPHOTO OOOPYJOBaHUS JOJKHBI OBIThH
MOCTPOCHBI Ha KOMILIEKCHOM HCIOJb30BAaHUU aHAJOTOBBIX M HU(PPOBBIX MPHOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BHJIE ITU(DPOBBIX JJaOOpaTOpHil.

OCHOBHBIMHU LIETISIMU U3Y4YE€HUS PU3UKU B 00IIEM 00pa30BaHUU SIBIISIFOTCSI:
(dbopMUpoBaHUE UHTEPECA U CTPEMJICHHS O0YUaIOIUXCsl K HAYYHOMY M3YYEHHIO TPUPO/IBI,
pPa3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTAaBICHUH O HAYYHOM MeETO/Ae TO3HaHWs U  (popmMHUpoBaHUE
UCCJIEIOBATEILCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJIICHUSM;

(dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa M3Y4YEHHs OCHOB CTPOCHHUS
MaTepuu U QyHIaAMEHTAIbHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHUE YMEHUN OOBSCHITH SBJICHUS C UCIOJIb30BaHHEM (DU3MUECKUX 3HAHUU U
HAYYHBIX JJOKa3aTEIbCTB;

(dbopMupoBaHUE MTPEICTABICHUHN O POJU (PU3UKY JUTsl Pa3BUTHUSA IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TPEACTABICHHM O BO3MOXHBIX cdepax Oyaymieit npodeccrnoHalIbHON
NeSITEIbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOArOTOBKA K JaJIbHEWIIEMy OOYYEHHIO B STOM
HaIpPaBJICHUH.

JIOCTI)KEHUE 3TUX Leneld o0ecreuynBaeTCsl pelieHneM CIEAYIOMMX 3a7ad B Ipoliecce
M3ydeHUs Kypca (GU3UKU Ha YPOBHE CpeHEro 00IIero oopa3oBaHus:

MpUOOPETeHNE CHUCTEMbI 3HAHUN 00 O0mUX (U3MUYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpHUSX, BKIIIOYAss MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, ANEKTPOAMHAMHUKY, KBAHTOBYIO (DU3HKY
Y DJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITH TEOPETUUCCKIE 3HAHUS 11 00BICHEHUST (DU3UIECKIX



SBJICHUW B IPUPOJE U JUIsl IPUHATHSA IPAKTUUECKUX PEIICHUN B TIOBCETHEBHOM JKU3HH;

OCBOEHHE CIIOCOOOB PEIICHMSI Pa3JIMYHBIX 33]1a4 C IBHO 33JJaHHOW (PM3MUYECKON MOJEIIBIO,
3aja4,  HOJpa3yMEBAIOLIMX  CAMOCTOATEIBHOE  CO3J4aHMEe  (U3MYECKOM  MOJENH,
COOTBETCTBYIOUIEH YCIOBUAM 3aJ]aui, B TOM YHUCIIE 3a/1a4 MH)KEHEPHOTO XapaKTepa;

MOHUMaHHE (PU3NYECKUX OCHOB M TMPUHUUIOB JACUCTBHUS TEXHUYECKHX YCTPOHCTB U
TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSAHUS HA OKPYKAIOUIYIO CPELY;

OBJIaJIECHUE METOJaMHU CAMOCTOSITEIbHOIO IUIAHUPOBAHUS U TMPOBEACHHS (PUINYECKUX
AKCIIEPUMEHTOB, AaHalM3a M MHTEpPHpETalMd HHPOpPMALUU, OINpEAESICHUs TO0CTOBEPHOCTH
MOJIyYEHHOT'O PE3yJIbTaTa;

CO3/IaHHE YCJIIOBUW Il PA3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIIbCKOW, TBOPUYECKOU
NeSITeIbHOCTH;

pasBuTHE HHTEpeca K chepam NpodecCUOHATBHON JIeATeNbHOCTH, CBA3aHHON ¢ (PU3UKOM.

B cootBercTBuu ¢ Tped6oBanusmu @I'OC COQO yriny6ieHHbI ypOBEHb U3YyUEHUS y4eOHOTO
npeameta «Pu3nKa» Ha ypOBHE CpeIHEro o01iero oopa3oBaHus BEIOUpaeTCs 00yUYarOmUMUCs,
TUTAHUPYIONIMMH  TIPOJOJIKEHHEe 00pa3oBaHUsl MO CHEUUATIBHOCTIM (U3UKO-TEXHUYECKOTO
npodus.

Oo611ee yKciio 4acoB, PEKOMEHIOBAHHBIX I U3yueHUs (PU3UKH (YrIIyOJIeHHbIN YPOBEHB),
- 340 ygacos: B 10 kmacce - 170 gacos (5 gacoB B Hegeno), B 11 kimacce - 170 gacos (5 yacoB B
HEJIEIIO).

COJEPKAHUE OBYYEHUA

10 KUIACC

Paznen 1. HayuHblii MeTOX MO3HAHUS NPUPOIBI

Oduszuka - pyHgamMeHTanbHas Hayka O mpupoje. HaydHblil MeToJ MO3HAHUS M METOIbI
UCCleIoOBaHUs (PU3MUECKUX SBIICHUH.

DKCHEepUMEHT U Teopus B Mpollecce Mo3HaHus npuposl. HabmoieHue u SKCrepuMeHT B
busuke.

CriocoObl m3MepeHus: GU3NYECKUX BEIWYUH (AHAIOTOBBIE M IU(POBBIE U3MEPHUTEIbHBIC
pUOOPHI, KOMIBIOTEPHBIE JATYNKOBBIE CUCTEMBI).

[TorpemHOCTH M3MepeHNI PU3NYECKUX BEIHUNH (a0COIIOTHASI 1 OTHOCUTEINbHAS).
MonenupoBanue GU3NUECKHX SBJICHUHN U TPOIECCOB (MaTepuaibHas TOUKa, aOCOTIOTHO
TBEPJIOE TENO, UAcANbHAs KUIKOCTh, WICATBHBIA a3, TOYCUHBIN 3apsa). | umoresa.
DU3NYECKUH 3aKOH, TPAHULIBI €r0 TPUMEHUMOCTH. PU3HUECKast TEOPUSL.

Ponp u mecto ¢usuku B (HOpMHUPOBAHWUU COBPEMEHHOW HAYYHOW KApTUHBI MUPA, B
MPAKTUYECKOUN JAECATEIbHOCTH JIOJICH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomsi, npaKmuKym

W3mepenure criibl TOKa U HapsHKEHHSE B LEITH TOCTOSIHHOTO TOKA P TOMOIIM aHATIOTOBBIX
U IIU(PPOBBIX H3MEPUTEIBHBIX IPUOOPOB.

3HakOMCTBO ¢ mudpoBoit Jabopatopueit nmo ¢usuke. [Ipumeps uzmepenns Gpusnueckux
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BCJIMYWH IIPU IMOMOIITN KOMITBIOTCPHBIX TATUYUKOB.

Pa3nen 2. Mexanuuka Tema 1. Kunemamuka

Mexanunueckoe nBHkeHHE. OTHOCUTENBHOCTh MEXaHW4ecKoro JBukeHus. Cucrema
oTcyeTa.

[Ipsimast u oOpaTHas 3a1a4u MEXaHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro MPOEKIUU Ha OCH CHUCTEMBbI KOOPAMHAT.
Tpaexropust.

[lepememnienue, CKOpoCTh (CpelHsiE CKOPOCTb, MIHOBEHHasi CKOPOCTb) M YCKOpPEHHUE
MaTepHaIbHON TOYKH, UX MPOEKIMHU HA OCH CUCTEMBI KoopauHaT. ClioKeHHe MepeMelieHni 1
CJI0’)KEHHE CKOPOCTEMN.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEWMHOE ABUKEHUE. 3aBUCUMOCTh KOOP/IMHAT,
CKOPOCTH, YCKOPEHHS U MyTHU MaTepUaJIbHON TOUKH OT BPEMEHH U UX TpadUKH.

CBoOosiHOE TaieHne. Y cKkopeHue cBOOOJHOTo nafeHus. J(BmkeHue Tena, OpoIeHHOro MoJy
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU U YCKOPEHHSI MaTEpPUATIbHON TOUYKH OT
BPEMEHU U UX rpaQUKH.

Kpuonuneitnoe apmxenue. JIBuxkeHre MaTepruaibHON TOYKU IO OKPY>KHOCTH. YTIIOBas U
nuHeitHas ckopocTh. Ilepuon u yactora oOpamenusi. LleHTpocTpemuTenbHoe (HOpMaiabHOE),
KacaTeabHOE (TaHT'eHIIMAIbHOE) U MOJIHOE YCKOPEHUE MaTepruaIbHOU TOUKH.

TexHuuyeckue yCTpONCTBA W TEXHOJOTHYECKHE TMPOLECCHl: CIHUIOMETP, IBUKECHHE
CHapsJI0B, LIEMHbIE, [IIECTEPEHYATHIE U PEMEHHBIE MepeIayu, CKOPOCTHBIE JTUQPTHI.

Jlemoncmpayuu
Mogenbs cucTeMbl OTCYETa, WITIOCTPAIsd KHUHEMAaTHYECKUX XapaKTEePUCTUK JIBUKEHHUS.
CniocoOblI nccneI0BaHusl IBUKEHUH.
NnmrocTpanus npeaeibHOTo nepexoia i U3MEpeHUEe MTHOBEHHOW CKOPOCTH.
[IpeobpazoBanue ABMKEHUN C UCIIOIH30BAaHUEM MEXAaHHU3MOB.
[Tanenue Ten B BO3IyXe U B pa3peKEHHOM MPOCTPAHCTBE.
Hab6mronenre nrkeHus Tena, OpOIIeHHOTO MO/ yTIIOM K TOPU30HTY U TOPU30HTAIIBHO.
HanpaBnenue ckopocTy Mpu ABUKEHUH IO OKPY>KHOCTH.
[IpeobpazoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.
CpaBHeHME MyTeH, TPACKTOPUM, CKOPOCTEM JIBUKEHHUSI OJTHOTO U TOTO e Teja B pa3HbIX
CHUCTEMax OTCYETa.

Yuenuuecxuii sxcnepumenm, rabopamoprule pabomol, NPAKMUKYM
N3yueHrne HepaBHOMEPHOTO JIBMXKEHUS C LEIbIO OMPEAEIICHHS] MTHOBEHHO CKOPOCTH.
N3mepenne yCKOpeHMsT NpU NPSIMOJIMHENHOM PABHOYCKOPEHHOM JBM)KEHUU TIO
HaKJIOHHOM IIJIOCKOCTH.
HccnenoBanre 3aBUCMMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUH.
N3mepenue yckopeHwusi CBOOOIHOTO MMaieHus (PEeKOMEHJ0BaHO UCTIOIb30BaHNE UG POBOH
71a00paTOPHH ).
Nzydenne nBuxkeHHs Tea, OPOIIEHHOTO TOPU30OHTANBHO. [IpoBepka rumnoressr 0 mpsMon
MPONOPIMOHATIBHON 3aBUCUMOCTH MEXY JAIBHOCTBHIO MOJIETa U HAYAJIIbHOM CKOPOCTBIO TEA.
N3ydenue nBuKEHU TENA O OKPYKHOCTHU € OCTOSIHHOM 110 MOJYJIKO CKOPOCTBIO.



UccnenoBanve 3aBUCHUMOCTH TiepHoOJa OOpallleHUs] KOHWYECKOr0 MAasTHUKAa OT €ro
rapaMeTpoB.

Tema 2. /lunamuka

[Tepserit 3akoH HerotoHa. lHepunaibHbie cucTeMsl oTcueta. [ I[puHIMn OTHOCUTENBHOCTH
lNanunes. HeunepuuanbHbie CUCTEMBI OTCYETA (OMIpEACICHUE, TPUMEDHI).

Macca tena. Cwia. [IpuHIun cyneprno3unum CHil.

Bropoit 3akon HeroToHa 1151 MaTepuanbHOM TOUYKH.

Tperuit 3akoH HproTOHA 1151 MaTEpUAIbHBIX TOUEK.

3aKOH BCEMHUPHOT'O TATOTECHHS. DKBUBAIEHTHOCTh TPABUTALIMOHHON U HHEPTHOM MaCCHI.

Cuna TspkecTH. 3aBUCHMMOCTh YCKOPEHHS CBOOOJHOTO TAJEHUS OT BBICOTHI Hal
MOBEPXHOCTHIO ITUTAHETHI M OT reorpaduueckoil MUpoThl. [[BrkeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocmudeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, npuxyierocs ¢ yckopennem. Cuna
Tpenus. Cyxoe Tpenne. Cuma TpeHHs CKOJIBXEHUS U cuia TpeHus mokos. Koaddurment
Tpenusi. Cuia CONpOTUBIICHUS IPU ABUKEHUU TEJa B )KUIKOCTH WUJIU Ta3e, €€ 3aBUCUMOCTh OT
CKOpPOCTU OTHOCHUTEIBHOIO IBUKECHHUS.

HMasnenune. ['mapocratnyeckoe nasienue. Cuna Apxumena.

TexHnueckne ycTpoucTBa U TEXHOJOTHUECKUE MTPOLIECCHI: MOAIINITHUKH, IBHKCHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

Habmronenne qBMKEeHUS TNl B MHEPIMAIBHBIX M HEMHEPIUATBHBIX CUCTEMaX OTCYETA.

[TpuHIIUTT OTHOCUTETHHOCTH.

Kayenne nByx IUIMHAPOB MM MAPOB Pa3HON MACChI C OJJTUHAKOBBIM YCKOPCHHUEM
OTHOCHTEJIHHO HEMHEPIIMAILHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOJICHCTBYIOIICH MPHIIOKEHHBIX K TETY CHJI C TIPOU3BEICHUEM MACCHI
TeJa Ha €r0 YCKOPEHUE B MHEPIIMAIbHON CHCTEME OTCYEeTa.

PaBeHCTBO cHJI, BOBHUKAIONIMX B PE3YJIbTaTE B3aUMOJICHCTBYSI TEJI.

M3mepenne macc 1Mo B3auMOJICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOIbEME | T1aJICHUH.

[{enTpOOEKHBIC MEXaHH3MBI.

CpaBHECHHE CHJT TPSHHUS TIOKOSI, KAYCHHS U CKOJIbKCHUS.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomsl, NPAKMUKYM

M3MepeHre paBHOAEHCTBYIOIIEH CHIT IIPH JBIKEHUH OpPyCKa [0 HAKIIOHHOM IJIOCKOCTH.

[TpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMECHH JIBHKCHUS OpYCKa 10 HAKIIOHHOM
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSHUE OT €r0 MacChl.

HccnenoBanne 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIHUX B MIPY)KUHE U PE3HHOBOM
obpasiie, OT UX jJepopMaIvH.

N3ydeHre NBHKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JICTKUi OJIOK.

N3mepenue koadduiimenTa TpeHus 1Mo BeIUIUHE yTI0BOro KodhPHUIMeHTa 3aBUCUMOCTH
Frr(N).



HccnenoBanue aBuxeHHs OpycKa 10 HaKJIOHHOW MJIOCKOCTU € IEPEMEHHBIM
KO3 (HULIMEHTOM TPEHUS.
N3ydenue nBUKEHUs Irpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meepoozo mena

AbcomoTHO TBeproe Teno. [locTynaTensHoe U BpalaTesIbHOE ABHKEHHE TBEPAOIO TEa.
MoOMEHT cuJibl OTHOCUTENBHO OcH BpamieHus. [lnedo cumnpl. CroxkeHue Cuil, NPUIOKEHHBIX K
TBepAOMYy Teny. LleHTp TskecTH Tena.

VYcnoBust paBHOBECHUS TBEPAOIO Tea.

VYcroitunBoe, HeyCTONYHMBOE, O€3pa3InyHOe PaBHOBECHE.

TexHnueckne yCTporcTBa U TEXHOJOTHYECKUE TIPOLIECCHI: KPOHUITENH,
CTPOUTENbHBIN KpaH, pelieTyarble KOHCTPYKIUH.

Jlemoncmpayuu
YcioBust paBHOBECHS.

Bunel paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamopuule pabomul, NPAKMUKYM
HccnenoBanue ycioBuil paBHOBECHUS TBEPJOTO TeJla, UMEIOILErO OCh BPAILICHHUS.
KoHcTpynpoBaHue KpOHIITENHOB U pacdeT CUJI YIIPYTOCTH.

N3ydeHne yCTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOIIA/Ib OIOPBI.

Tema 4. 3akonvt coxpanenus 6 mexaHuke

Nmnynbc mMaTepuanbHOM TOYKHM, CUCTEMBI MaTEpUabHBIX ToueK. LIeHTp macc cucremsl
MaTepHaIbHBIX TOUEK. TeopeMa 0 JBMXKEHUH LIEHTpa Macc.

Nmnynbe cUibl U U3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUXKEHHUE.

MomMeHT umnysibca MaTepuagibHOM TOYKU. IIpeicTaBiieHHe O COXpaHEHUHU MOMEHTA
UMITYJIbCa B IICHTPAJIbHBIX MOJISIX.

PabGoTa cuipl Ha MaJloM M Ha KOHEYHOM IepeMelieHuu. ['paduyeckoe npeacTaBieHue
pabOTHI CHUJIBI.

MoOUIHOCTL CUJIEL.

Kunetnyeckass sHeprus mMarepualbHOW TOYKH. TeopeMa 00 M3MEHEHHH KHHETHYECKOMN
SHEPrUy MaTEpPUaJIbHOU TOUKHU.

[TorennuanbHble U HEMOTEHIMAIbHBIE CUIIbL. [loTeHIManbHas sHeprud. IloTeHunanbHas
SHEpTHs ynpyro aeGopMHUpOBaHHOW MpyKUHBIL. [loTeHIIManbpHas YHEPrUs Tella B OJHOPOJHOM
rpaBUTalMOHHOM MoJie. [loTeHnuanpHas sHeprus Tejaa B rpaBUTALMOHHOM I0JIE OJJHOPOJIHOTO
mapa (BHyTpU U BHe 11apa). Bropas kocMuueckasi CKOpocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIUATIBHBIX CHJI C U3MEHEHUEM MEXaHHYECKOW SHEPTrUU CHUCTEMBI
Tel. 3aKOH COXPAaHEHUsI MEXAaHUYECKOI SHEPTUHU.

Ypyrue u Heynpyrue CTOJIKHOBEHUSI.

YpaBHeHue bepHyuM 1Sl UACATbHOM JKUAKOCTH Kak CJIEJICTBUE 3aKOHA COXPAHEHMUS
MEXaHUYECKOU SHEPTUH.



TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: JBUKCHUE PAKET, BOJOMET,
KOIlep, MPYKUHHBIN MHCTONET, TUPOCKON, PUIypHOE KaTaHUE HA KOHbKaX.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYyJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepenne MOIHOCTH CUIIBI.

W3MmeHeHne sHepruu Tena npu COBEPIIEHUN padOTHI.

B3anMHbIe nIpeBpanieHuss KUHETUYECKOM M NMOTEHUMAJIbHOM JHEPrui NMpU ACUCTBUM Ha
TEJIO CWJIBI TSKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue YHEPTruu NMpy CBOOOTHOM MaICHUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol, NPAKMUKYM
W3mepenre umMmysbca Teia mo TOPMO3HOMY ITyTH.
W3MepeHne CUITbI TATH, CKOPOCTH MOJCIH JIEKTPOMOOHIIST M MOIITHOCTH CHJIBI TSTH.
CpaBHEeHHE N3MEHEHHS HMITYJIbCA TeJla C UMITYJTbCOM CHITBI.
HccrnenoBanne coxpaHeHHs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEH CTBUU.
H3MepeHne KHHETHYECKOW SHEPTHH Teja 0 TOPMO3ZHOMY ITyTH.
CpaBHeHME NU3MEHEHMs TOTEeHIIMAIbHON YHEPTUU NPYKUHBI C pa0OTOM CHUIIBI TPEHHUSL.
Omnpenenenue padOThl CUJIbI TPEHUS IPU JBMXKEHUU TeJla 10 HAKJIOHHON IIOCKOCTH.

Paznen 3. MonekyasipHas ¢pusuka u tepmoaunavmuka Tema 1.
OCHOBbL MONIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TOJIOKEHUSI MOJEKYJIsIpHO -KuHetudeckoil Teopun (MKT), ux ombiTHOE
obocHoBanue.  uddysusa. bpoyHoBckoe aBuxeHue. XapakTep IBHKEHUS
Y B3aUMOJCHMCTBHUS YacTUIl BeulecTBa. MoJenu CTpoeHus ra3oB, )KMIKOCTEH M TBEPABIX TEN U
00BsICHEHUE CBOMCTB BeIlleCTBAa HA OCHOBE ATUX Mojieniell. Macca u pa3Mepbl MOJIEKYJT (aTOMOB).
KonunuectBo BemectBa. [locrosunas ABoraapo.

TermnoBoe paBHOoBecue. TemmepaTypa u crnocoOwl ee uaMepenus. Illkana temmepaTtyp
Lenbcus.

Mogenb uaeaqbHOrO0 ra3a B MOJEKYJSIPHO -KUHETUYECKOW TEOPUHM: YacTHUIbl rasa
JBHKYTCSl XaOTUYECKHU U HE B3aMMOJCUCTBYIOT APYT C IPYTOM.

['azoBbie 3akoHBL. YpaBHeHue MenaeneeBa-Knaneiipona. AOCOMOTHas TemIeparypa
(mukxana temmnepatyp KenbBuna). 3axoH Jlanbrona. M3ompoueccsl B HAcalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe npenctaBieHrue U30MPOIECCOB: U30TEpPMa,
n30xopa, n3obapa.

CBsi3b MeXAy [aBICHHMEM M CpPEIHEM KUHETHUYECKOW »SHepruei MoCTynaTeabHOTO
TEIUIOBOTO JBMKEHUSI MOJIEKYJ HACATbHOrO0 ra3a (OCHOBHOE YpPAaBHEHUE MOJIEKYJISIPHO -
KMHETUYECKON TEOPUH UICATIBHOTO rasa).

Cs3b  aOCONMIOTHOM  TeMmmepaTypbl TEPMOJAMHAMUYECKONW CHUCTEMBI CO CpeaHEl
KMHETHYECKON SHEPrUer MOCTYyNaTEIbHOIO TEMIOBOIO IBUKEHHUS €€ YACTHII.

TexHuueckne yCTpONCTBA W TEXHOJOTHYECKHE TPOIECCHl: TEPMOMETp, Oapomerp,
MOJy4eHUE HAHOMATEPUAJIOB.
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Jlemoncmpayuu
Mogenu IBUKEHHUS YacTHI] BEIIECTBA.
Mogenb OpOYHOBCKOTO JBUKEHUS.
Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUKEHUS.
Huddy3us KUAKOCTEN.
Mogens onbita IlTepHa.
[IpuTsykeHne MOnEKyI.
Moneny KpUCTaJUTMYECKUX PELIETOK.
HaGmroenue u uccnenoBanue U30MpOIECCOB.

Yuenuuecxuii sxcnepumenm, nabopamoprule pabomsl, NPAKMUKYM

UccnenoBanue mpoiiecca yCTaHOBIICHUSI TETVIOBOTO PAaBHOBECHS MPU TEIIIO00OMEHE MEXKITY
ropsiYeil U XOJIOJTHOM BOJIOM.

N3yuenne wuzoTrepmMuyeckoro mpoiecca (PEKOMEHIOBAHO WCMOJb30BaHUE IUGPOBOI
nabopaTopum).

N3yuenne n30xopHOTro mpolecca.

Nzyuenue nzobapHoro mnporecca.

[IpoBepka ypaBHEHHs COCTOSIHHSL.

Tema 2. Tepmoounamuka. Tennosvlie mauiunvl

Tepmonunamuueckas  (TZ[)  cucrema. 3agaHve  BHEIIHUX  YCJIOBUM  JUIs
TEPMOJAMHAMUYECKON CHUCTEMbl. BHemHue wu BHyTpeHHME mapamerpel. Ilapamerpsl
TEPMOJAMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAYEHHUS BEJIIMUMH, OMMCHIBAIOLINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe navyano tepmoannamuku. CaMONpOU3BOJIbHAS pejaKkcalus TEPMOJIUHAMUYECKON
CHUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mogens wuaealbHOr0 ra3a B TEPMOJWHAMHUKE - CHUCTEMa YpPAaBHEHHUH: ypaBHEHHE
MenneneeBa-KnaneiipoHa u BblpakeHHUE JUIsl BHYTPEHHEW SHEPruu. YCIOBUS MPUMEHUMOCTH
9TOM MOJENU: HU3Kasl KOHUEHTpalus 4YacTULl, BBICOKME TeMIeparypbl. BripaxkeHue s
BHYTPEHHEN SHEPIUH OJTHOATOMHOT'O UECAIbHOIO Ta3a.

KBa3ucratuueckne 1 HECTaTUYECKUE MTPOLECCHI.

DOnemeHTapHas paboTa B TepMoauHamMuke. Beraucnenue paboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temnonepenaua kak crmoco® W3MEHEHHUsS BHYTPEHHEHW HHEPrUM TEPMOIUHAMUYECKOM
cUCTeMBbI Oe3 coBepiieHus1 paboThl. KOHBEKIHSI, TETJIONPOBOIHOCTD, U3IyUCHHE.

KonnuectBo TemnoTel. TemmoeMKOCTh Tena. YAelbHAasT W MOJISIPHAS TEIJIOEMKOCTH
BelIeCTBa. YpaBHeHHE Maiiepa. YenbHas TEIIOTa CrOpaHMs TOIUIMBA. Pacuer koiuuecTBa
TEIUIOTHI ipu Terutonepeaaye. [loustue o0 annadaTHOM Ipolecce.

[TepBeiif 3akoH TepMoaMHAMUKH. BHyTpeHHss sHeprus. KonmudyecTBo TemnoTsl U paboTa
Kak MEpbl U3MEHEHUSI BHYTPEHHEN DHEPIUU TEPMOAMHAMUYECKON CUCTEMBI.

Bropoin 3akoH TepMOAMHAMHUKM Ul DPABHOBECHBIX IIPOLIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHCTEMBI MPOXOAUT €IMHCTBEHHAs ajuadaTa.
AbGcomoTHas Temneparypa.
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Brtopoii 3aKkoH TepMOIMHAMUKH ISl HEPAaBHOBECHBIX MPOIIECCOB: HEBO3MOXKHO TEpeaTh
TEIJIOTY OT Oojee XOJIOAHOro Tena K Oosiee Harperomy Oe3 komneHcauuu (Knaysmyc).
HeobOpatumocTs TpUpOHBIX MTPOLIECCOB.

[Tpunnune! aerictBus TemnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KITJI. [ukn Kapno.

DKOJIOTUYECKUE ACTIEKTHI UCIOIb30BAHUS TEIUIOBBIX ABUTaTENeH. TernnoBoe 3arpsi3HeHNE
OKpY>KaroIe Cpeabl.

TexHUYeCKHEe yCTPOMCTBA M TEXHOJIOTUYECKUE TTPOIIECCHI: XOJIOTWIIbHUK,
KOHJMIIMOHEP, JW3CIbHBIA M KapOIOpaTOPHBIA JBUTATENH, IMapoBas TypOWHA, IOJyYeHHUE
CBEPXHU3KUX TEMIICpaTyp, YTHIN3AIMS «TEIUIOBBIX» OTXOJIOB C WCIOJb30BAHHEM TEILJIOBOTO
Hacoca, yTWwiH3anus OHOOPraHWYecKOro TOIUIMBA I  BBIPAOOTKH  «TEIJIOBOM» U
3JIEKTPOIHEPTHUH.

Jlemoncmpayuu
H3meHeHue TemMreparypsl pu ainadaTHYeCKOM PaCIIuPCHUH.
Bo3nymiHoe orauso.
CpaBHEHHUE yIENBHBIX TEIUIOEMKOCTEH BEIECTB.
CrocoObl U3MEHEHHsI BHYTPCHHEH YHEPTHH.
HccnenoBanne aquabaTHOTO Mpolecca.
KoMmbroTepHbIe MOJICITN TEIUIOBBIX IBUTATENCH.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsl, npaKmuxkym

W3mepenne yaenbHON TeIIOEMKOCTH.

HccnenoBaHune mpoliecca OCThIBAHUS BEIECTBA.

HccnenoBanue agnabaTHOro mporiecca.

M3yueHne B3aUMOCBS3HM YHEPTUU MEKMOJEKYJISIPHOTO B3aUMOJCUCTBUS M TEMIEpaTyphI
KUTICHUS )KUAKOCTEH.

Tema 3. Aepecammuvie cocmoanusn eeuiecmea. Dazoevie nepexoonvt

[TapooOpazoBanne u KoHAeHcalus. VMcnapeHue W KumeHue. YJelbHas TeIJIoTa
napooOpa3oBaHusl.

Hacelennble 1 HeHachIIeHHbIE Tapbl. KauecTBeHHas! 3aBUCUMOCTD IIJIOTHOCTH U
JIABJICHHS HACBIIIICHHOTO Mapa OT TeMIepaTyphl, KX HE3aBUCUMOCTh OT 00beMa HACHIIIEHHOTO
napa. 3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT JAAaBJICHUS B )KMAKOCTH. BiaxkHOCTh BO3qyXa.
AOGComI0THAS 1 OTHOCUTEbHAS BIAKHOCTD.

Teepnoe teno. Kpucramnnueckue u aMmop@HbIe Tena. AHU30TPOIHUSI CBOWCTB KPUCTAJIOB.
[TnaBnenue u kpucrauM3amus. Y aenbHas Teriorta miasieHus. Cyonumanms.

JNledopmaruu TBepaoro tena. Pactsbkenue m cxarme. Casur. Moxaynes FOnra. Ilpemen
yapyrux aeopmaruii.

TemoBoe pacuiupeHne KUAKOCTEH U TBEPJBIX Te, 00bEMHOE U JIMHEWHOE pacIIupeHue.
AHTapMOHU3M TEIJIOBBIX KOJIEOAHUI YACTHIl BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACHIMPEHUS
TeJ (Ha Ka4eCTBEHHOM YPOBHE).

[IpeobpazoBanue sHEprUM B (Pa30BHIX MEpexoax.

12



VYpaBHeHHEe TeIIOBOro OanaHca.

[ToBepxHOCcTHOE HaTspKeHUE. KoaddummeHnT moBepxHOCTHOTO HaTshKeHUs. Kamumspabie
sBieHus. [laBieHne oy HICKpUBICHHOHN MOBEPXHOCTRIO kuakocTn. Popmyna Jlammaca.

TexHnyeckne yCTpOWCTBA W TEXHOJIOTHUECKHE TMPOIECCH: KHUAKHE KPHUCTAIUIHI,
COBPEMCHHBIE MaTepUaJIbL.

Jlemoncmpayuu
TennoBoe pacmupeHue.
CBolCTBa HACBIILICHHBIX MMAPOB.
Kunenune. Kunenvie npu noHWKEHHOM JaBJICHHM.
N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUSI.
OIBITHI ¢ MBIJILHBIMM TIJIEHKAMU.
CMmauuBaHue.
Kanumisipablie ssBeHUS.
Moieau HEHbIOTOHOBCKOM KU IKOCTH.
Cnoco0Obl U3MEPEHUs BIAKHOCTH.
HccnenoBanne HarpeBaHusl M TUIABJICHUS KPUCTAUIMUECKOTO BEIECTBA.
Buaer nedopmaruii.
Hab6monenne manbix nedopmariimii.

Yuenuuecxuii sxcnepumenm, nabopamoprule pabomsl, NPAKMUKYM

N3ydeHne 3akOHOMEPHOCTEH HCTIapEHUS KHUIKOCTEH.

N3mepenue ynenbHON TEIIOTHI MIaBJICHUS JIb/a.

N3ydeHne cBOWCTB HACHIIICHHBIX MTAPOB.

N3mepenune abCcoMOTHOM BIaKHOCTH BO3/1yXa U OI[EHKA MAcChl MapOB B IIOMEIICHUH.

N3mepenue koadduiineHTa NOBEpXHOCTHOTO HATSKEHUSI.

N3mepenue momyns FOnra.

UccnenoBanue 3aBucuMocTd aedopMaliii pe3nHOBOTO 00pasiia OT IPUII0KEHHON K HEMY
CHJIBI.

Pa3znen 4. Danexrponunamuxa Tema 1. Inekmpuueckoe none

DnexTpu3anus Tel U €€ MPOsABICHU. DJIEKTPUUECKU 3apsia. J[Ba Bua 3JE€KTpUIECKUX
3apsn0B. [IpOBONHUKH, TUAIEKTPUKH U MTOIYIIPOBOJHUKU. DJIEMEHTAPHBIN AIEKTPUUECKUN
3aps/. 3aKOH COXPaHEHMsI JIEKTpUIECKoro 3apsna. Bzaumoneicteue 3apsanos. Toueunsle
3apsanbl. 3akoH KyioHa.

Onextpuueckoe nose. Ero aeiicTBue Ha 31EKTPUUECKUE 3apsibl.

Hanpsbxennocts  snexktpuyeckoro mnons. IlpoOnwiid 3apsin. JIuHUM HaNpsyKEHHOCTH
EKTpUYECKOTO NoJs1. OAHOPOJHOE IIEKTPUUECKOE ITOJIE.

[ToTeHIMATBHOCTD 3JEKTPOCTATUYECKOrO MMOJIA. Pa3HOCTh MOTEHIMAIOB U HaNpsKEHUE.
[loTrenuuanbHasgs  sHepruss  3apsga B dJIeKTpocTatnueckoM — moie.  [lorenuuman
EKTpocTaTH4ecKoro mois. CBs3p HANPSYKEHHOCTH MOJS M PA3HOCTH IMOTEHLIMAIOB JUIS
AEKTPOCTATUYECKOIO MOJIs (KaK OJJHOPOAHOI0, TaK U HEOTHOPOAHOIO).

[IpuHIHKI CyNIEeprO3ULIUN dIIEKTPUYECKUX ITOJIEH.
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[Tone ToueuHoro 3apsna. Ilome paBHOMepHO 3apskeHHOUM cdeprl. [lone paBHOMEPHO
3apsOKEHHOr0 Mo o0beMy mmiapa. [lose paBHOMEpHO 3apsKEHHONW OECKOHEUHOM IIIOCKOCTH.
KapTunbl nuHMil HAaPSY)KEHHOCTHU ATUX TOJEN U SKBUIIOTCHIMAIBHBIX IOBEPXHOCTEM.

[IpoBOJHUKY B 37EKTPOCTATUUECKOM I0JIE. Y CIIOBUE paBHOBECHUS 3apsA0B. [IN3IeKTpuKku
B 3JIEKTPOCTAaTUUYECKOM MoJie. [ludnekTpudeckasl IpOHUIIAEMOCTh BEIIECTBA.

Konpencarop.  DJIEKTPOEMKOCTh  KOHAEHCATOpPA.  DJIEKTPOEMKOCTh  IIJIOCKOIO
KOHJIEHCATOpA.

[lapannenbHoe  coeauHeHwe  KoHAeHcatopoB. IlocnegoBarenbHoe — coelMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOTO KOH/IEHCATOopa.

JIBi>keHME 3apsHKEHHOM YaCTHIIBI B OJTHOPOTHOM DJIEKTPUUECKOM ToJie. TeXHuYecKue

YCTPOMCTBA U TEXHOJIOTMYECKHE MPOIIECCHI: AIIEKTPOCKOTI,
ANEKTPOMETP, BJEKTPOCTATUYECKasi 3alllUTa, 3a3eMJIEHUE 3JIEKTPONPHUOOPOB, KOHJIEHCATOPHI,
re"epatop Baun nie I'paada.

Jlemoncmpayuu

YCTpOMCTBO M IPUHLIMIT JEUCTBUS AIIEKTPOMETPA.

DIIEKTPUUYECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE MOJIE ABYX 3apsKEHHBIX IJIACTHH.

Mogaenb snekTpocTaTuyeckoro renepatopa (Ban ge I'paada).

[IpoBOAHMKY B 3JIEKTPUUECKOM IOJIE.

DJeKTpocTaThyecKas 3aluTa.

YCTpOMCTBO U IEUCTBUE KOHJICHCATOPA MOCTOSSHHOM U IEPEMEHHON EMKOCTH.
3aBUCUMOCTb 3JIEKTPOEMKOCTH TUIOCKOTO KOHAEHCATOPA OT IUIOIIAAN IUIACTUH, PACCTOSHUS
MEXAY HUMH U TUSJIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 31EKTPUYECKOrO MO 3apsyKEHHOI0 KOHAEH CaTopa.

3apsiika U pa3psaKa KOHIEHCATopa Yepe3 pe3ucrop.

Yuenuuecxuii sxcnepumenm, nabopamopruvie pabomut,

npakmukym OLiEHKa CUJI B3aUMOJEICTBHS 3apSKEHHBIX TEJl.

Habumroienre npeBparieHus: SJHEPTUU 3apsHXKEHHOTO0 KOHACHCATOPa B SHEPTUIO U3ITYUYEHUS
CBETOMO/A.

N3ydeHue nporekaHusi TOKa B LEIH, COEPKALIEH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHLUMANOB (HANpsDKEHUs])) TPH  TOCIIEI0BATEIbHOM
COEIMHEHUU KOHIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPa Yepe3 pe3UCTop.

Tema 2. [locmoannwtii I1eKmpuyecKuii mox

Cuna Toka. ITocTOSTHHBIN TOK.

VYCIIOBUSL  CyIIECTBOBAHMS TIOCTOSSHHOTO DJICKTPHYECKOTO TOKa. VICTOYHWKH TOKa.
Hanpsxenne U u D/1C £.

3akoH OMma 1S ydacTKa Lelu.

SHCKTpI/ILICCKOC COIIPOTHUBJICHHC. 3aBUCUMOCTbD COIIPOTHUBJICHUA OIHOPOIHOTO
MNpOBOJHWKA OT €TI0 MIWHBI WU IUIOIIaAHW ITONCPCYHOTO CCHUCHMUA. YZ[GJ'H)HOC COIIPOTHUBJICHUC
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BEILIECTBA.

[TocnenoBarenbHOE, NapaJuIeIbHOE, CMEIIAHHOE COCAUHEHHE NPOBOJHUKOB. Pacuer
pa3BETBIICHHBIX AeKkTpuueckux neneil. [lpasuna Kupxroga.

PaGora snexrpuueckoro Toka. 3akoH Jlxoyisa-Jlenua.

MOIHOCTB JIEKTPUYECKOr0 TOKA. TernoBas MOIIHOCTb, BBIIEIAEMasl HA PE3UCTOPE.

DJIC 1 BHyTpEHHEE CONMPOTHUBJIEHNE HCTOYHUKA TOKA. 3akoH OMa JIsl TOJTHOM
(3aMKHYTO) IEKTPUIECKOM 11enu. MOITHOCTh UCTOYHHKA TOKa. KOpoTkoe 3aMbIKaHue.
KonzeHcaTop B enu noCTOSHHOTO TOKA.

TexHuuyeckue yCTpOHCTBA W TEXHOJOTMYECKUE IMPOLECCH: aMIEPMETP, BOJIBTMETP,
peocTaT, CYETUHK IEKTPUIECKON IHEPTUN.

Jlemoncmpayuu

N3mepenue cumibl TOKa U HAMPSKCHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HAMPSDKEHHS IS PE3UCTOPA, JIAMITBI
HAaKaJIMBAHUS U CBETOJIHMOIA.

3aBUCUMOCTh COMPOTHBJICHUS MWJIMHAPUYECKUX TPOBOJHUKOB OT JIJTMHBI, TIJIOMIATU
MOTIEPEYHOT0 CEUCHHS M MaTepHaa.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT COMPOTUBICHUS TPU TOCTOSSHHOM
HaTPSHKCHHH.

[Tpsimoe m3mepenue DJ]C. KopoTkoe 3amMbIkaHHE TaIbBAHUYECKOTO AJIEMEHTa U OIICHKA
BHYTPEHHET'O COIPOTUBIICHUS.

Cnioco6nI coeimHeHNsT UICTOYHUKOB Toka, DJ]C Garapei.

HccnenoBanre pasHOCTH MOTCHITMATIOB MEXy TIOJIOCAMHU UCTOYHUKA TOKA OT CHJIBI TOKA
B IICITH.

Yuenuuecxuii sxcnepumenm, nabopamoprule pabomsl, NPAKMUKYM

HccnenoBanue cCMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yienbHOro CONPOTUBIECHUS! TPOBOJHUKOB.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKAa OT HANpPSDKEHUS Ui JIaMIIbl HaKaJMBaHUS.

YBenuueHue npejaena u3MepeHus amnepmerpa (BoJIbTMETPa).

N3mepenue 3/1C 1 BHYTpEeHHETO COMPOTUBICHHUS UICTOYHUKA TOKA.

UccnenoBanue 3aBucuMocTy D /[C ralbBaHUUECKOTO 3IE€MEHTa OT BPEMEHH ITPH KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXTY MOJIFOCAMH UCTOYHHKA TOKA OT CHJIBI TOKA
B LICTIH.

HccnenoBanue 3aBUCUMOCTH TOJI€3HONW MOIITHOCTH MCTOYHHKA TOKA OT CHUJIBI TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax

DneKTpuueckasi MPOBOJMMOCTb PA3JIMYHBIX BEIIECTB. OJIEKTPOHHAs MPOBOJAUMOCTD
TBEPAbIX  METAUIOB.  3aBUCUMOCTb  COINPOTHUBJIEHUS  METAUIOB  OT  TEMIIEPATYpBHL.
CBepX1mpoBOIUMOCTbD.

DneKkTpuueckuil TOk B Bakyyme. CBOWMCTBA 3JIEKTPOHHBIX IMy4YKOB. [[0aynpoBOIHUKH.
CobcTBeHHas ¥ PUMECHAsl TPOBOIUMOCTD MOTYITPOBOIHIKOB. CBOMCTBA P-N-TIepexoa.
[TonynpoBoAHMKOBBIE TPUOOPHI.
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DNEKTPUYECKUI TOK B AJIEKTPOJIUTAX. DJIEKTPOJUTHYECKAs AUCCOLMALM. DIEKTPOIIU3.
3axonsl Dapanes It IEKTPOIN3a.

OnexTpuueckuii TOk B raszax. CaMOCTOATENBHBIM M HECAMOCTOATENBHBIM pa3ps.
PaznuyHble THUIIBI cCaMOCTOSATENBHOTO pa3psana. Mosmuus. [1na3ma.

TexHuueckne YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHME: Ta30pa3psIHbIE JIaMIIbI,
ANEKTPOHHO-Ty4YeBasg TpyOKa, MOJYyHNPOBOJAHUKOBBIE MPHUOOPHI: TMOA, TPaH3UCTOp, GOTOAUO,
CBETO/JMOM, TajbBaHWKA, paUHUpOBAHWME MEIHM, BbIIUIABKA aJTIOMUHUS, OJEKTPOHHAs
MHUKPOCKOTIHSL.

Jlemoncmpayuu
3aBUCHUMOCTH CONPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.
[TpoBOAMMOCTH INIEKTPOIUTOB.
3akoHbI AeKkTpoausa Papajes.
HckpoBoii pazpsig 1 TpOBOAMMOCTD BO3/IyXa.
CpaBHeHHUE TPOBOIUMOCTHA METAILJIOB U MOJIYITPOBOIHUKOB.
OnHOCTOPOHHSS MPOBOANUMOCTD JHO/A.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomsi, npaKmuxkym
HabGmronenne snextponusa.
W3mepenne 3apsaa OAHOBAICHTHOTO HOHA.
HccnenoBanne 3aBUCUMOCTH COMPOTUBIICHUSI TEPMOPE3UCTOPA OT TemrepaTypsl. CHATHE
BOJIbT-aMIIEPHON XapaKTEPUCTHKH JHO/A.

DOuU3NYeCKUH MPAKTUKYM

CrniocoObl u3MepeHus PU3NUECKUX BEIMYUH C UCIIOIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX
U3MEPUTENIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTYUKOBBIX CHUCTEM. AOCOJIOTHBIE W
OTHOCUTENIbHBIE  TOTPEIIHOCTH W3MepeHud  (Qusmueckux BenuuuH. OlEHKa TpaHHMIl
MIOrPELTHOCTEN.

[IpoBeneHrne KOCBEHHBIX W3MEpPEHUN, UCCIEIOBaHUI 3aBUCUMOCTEH (U3MUYECKUX
BEJIMYMH, NPOBEPKa MPEIOKEHHBIX TUIOTE3 (BHIOOp M3 paldOT, OMHMCAHHBIX B TEMATUYECKUX
paznenax «Y4eHH4YeCKHil SKCIIepUMEHT, Jab0paTopHbIe pPadOThI, TPAKTHKYM ).

MexknpeamMeTrHbie CBA3H

W3zydenune kypca ¢pusuku yriayosieHHOro ypoBHs B 10 Kiacce OCyIIECTBIISCTCS C yUETOM
COJICPKATEIBHBIX MEXKIIPSAMETHBIX CBSI3eH C KypcaMH MaTeMaTHUKW, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mescnpeomemnvle noHamuA, C6A3AHHLIE C UYUCHUEM MEMO008 HAYUHO20
NO3HAHUA: SBIICHWE, HAY4YHBIH (QakT, runore3a, (u3nueckas BETUYHHA, 3aKOH, TEOPHs,
HaOII0/ICHNE, DKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIETh, U3MEPEHUE, TTOTPEIIHOCTH U3MEPEHUH,
MU3MEepUTEIbHBIC TPUOOPHI, IHU(PPOBast TabOpaTOpusl.

Mamemamuxka: Pemenue cuctempl ypaBHeHWH. JluHelHas ¢GyHKIus, mnapaboda,
runepOona, ux rpaduku u cBoiicTsa. Tpuronomerpudeckue PyHKIMHU: CHHYC, KOCHHYC, TAHT'€HC,
KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIAECCTBO. BEKTOpHI W WX MPOEKIMH HA OCH
KOOPJIMHAT, CII0KEHHUE BEKTOPOB.
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Bbuonozusn: vexanndaeckoe IBIKEHUE B )KUBOH mpupoae, muddysust, ocMoc, TeTooOMeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arps3HCHHE  OKPY)KAKOUIEH  Cpenabl,  YTHIW3alus
OMOOPraHNYECKOr0 TOIUIMBA JUIS BBIPAOOTKH «TEIUIOBOI» U 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHUE U KaWJUIIPHBIE SIBJICHUS B IPUPOJE, FNEKTPUUECKUE SABJICHUS B )KUBOM IPUPOJIE.

Xumusa: TUCKpEeTHOE CTPOCHHE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEIIIECTBA,
MOJISIpPHAs: Macca, NoJIy4YeHUE HaHOMAaTEPUAJIOB, TEILUIOBBIE CBOMCTBA TBEPABIX TEI, )KUAKOCTEH U
ra3oB, JKMJIKHE KPHUCTAJIbL, DJJIEKTPUYECKHUE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAS
JUCCOLMAINs, TaIbBAHNKA, YIEKTPOHHAS MUKPOCKOIIHS.

T'eozpagpus: BnaxxHOCTH BO3yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonocua: npeobpazoBaHue IBIKCHHUHA C UCIIOIb30BAaHHEM MEXaHH3MOB, YUET CYyXOT0
M OKUJIKOTO TpEHHsl B TEXHHUKE, CTAaTUYECKHE KOHCTPYKUMHU (KPOHIUTEHH, peuieryaThie
KOHCTPYKIIMH), UCIIOJIb30BAHHUE 3aKOHOB COXPAaHEHUS! MEXAHUKH B TEXHUKE (TMPOCKOI, BOJOMET
U Jpyrue), IBUraTellb BHYTPEHHErO CropaHus, mapoBasi TypOuHA, OBITOBOM XOJOIWJIbHUK,
KOHJIMLIUOHEP, TEXHOJOTMM TOJy4YEHHS COBPEMEHHBIX MaTEpUaJOoB, B TOM YMHCIIE
HAaHOMAaTepuajaoB, M  HAHOTEXHOJIOTMM, JJIEKTPOCTaTUYECKas  3allUTa,  3a3€MJICHUE
ANEKTPONpUOOPOB, Ta30pa3psiIHbIE JaMIlbl, TOJIYIPOBOAHUKOBBIE IPUOOPHI, TabBAHUKA.

11 KJIACC

Pa3znea 4. DiekTpoaMHaAMHUKA
Tema 4. Mazcnummnoe none

B3anMopeiicTBuEe MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHuTHOEe moJe.
Bekrop maruuTHOM MHAYKUMU. [[pUHIMN CynepIO3ULIMM MArHUTHBIX MTOJIEW. JIMHUKA MarHuTHOM
UHIYKIUU.

MarautHoe 1ojie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYHIKA U KPYTOBOTO
BuTKa). OnbIT DpcTeaa.

Cunia AMriepa, ee HalpaBJIEHUE U MOJTYJIb.

Cuna JlopeHua, ee HampaBi€HUE M MOAYJIb. J[BW)KEHHE 3apsyKEHHOW YacTHIBl B
OJIHOPOJIHOM MarHuTHOM ToJie. PabGora cunsl JlopeHia.

MarunuTHoe nosie B Beniectse. @eppoMarHeTuky, napa- U 1MaMarHeTUKH.

TexHn4eckne yCTpoucTBa U TEXHOJIOTUUECKUE TIPOLIECCHI: IIPUMEHEHHE
MOCTOSIHHBIX MAarHWTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, DJEKTpoJBHUTaTeNb SAKoOwH,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu

Kaptuna nuHMI WHAYKIMA MAarHUTHOTO TIOJS TMOJIOCOBOTO M TOJKOBOOOPA3HOTO
MIOCTOSTHHBIX MarHUTOB.

Kapruna nuHuii MarHMTHOM WHAYKIMU MOJsA UIMHHOTO MPSMOrOo MPOBOJAHHMKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKUA C TOKOM.

B3anmopeicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

JelictBrue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

Habntonenne aBmxeHus MydKa 3J€KTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMT AEHCTBHS IIEKTPOU3MEPHUTEIHLHOTO MPUOOPAa MATHUTOIEKTPUIECKON CUCTEMBI.
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Yuenuuecxuii sxcnepumenm, nabopamoprvle pabomsi, NPAKMUKYM
HccnenoBanne MarHMTHOTO 1OJIS ITOCTOSSHHBIX MAarHUTOB.
UccnenoBanue cBOMCTB (heppOMarHeTHKOB.
HccnenoBanne necTBHUS MOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.
N3mepenue cunsl Ammepa.
N3ydeHue 3aBUCUMOCTH CHIJIBI AMIIEpa OT CHJIBI TOKA.
OnpeneneHre MAarHUTHOW MHIYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. dnekmpomacHumnan uHOyKyu

SBneHne 3yeKTpOoMarHUTHOM MHAYKUMU. [lorok BekTopa marmuTHOM MHAyKumu. J/C
MHIYKIUHU. 3aKOH 3JIeKTpoMarHuTHOM muAykuuu Papanes. BuxpeBoe siekTpuueckoe Mosie.
Toku ®yko.

O/1C vHaYKIUY B TPOBOJHUKE, ABMKYIIEMCS B OJJHOPOJIHOM MarHuTHOM mnoJje. [IpaBuio

Jlenua.

NunyktuBHocTh. KaTymika HWHIYKTMBHOCTM B LIE€NKM TOCTOSHHOTO TOKa. SIBieHue
camouHaykiuu. 3J1C caMOMHIYKIUH.

OHeprusi MAarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIEKTPOMAarHUTHOE IOJIE.

TexHuyeckue yCTpPOHWCTBAa M TEXHOJOTMYECKHE TPOLECChl: HMHAYKLIMOHHAs Ieyb,
COJICHOM I, 3alIUTa OT MIEKTPU3ALMH TEJ IIPH JBUKCHUY B MATHUTHOM I10JI€ 3EMIIH.

Jlemoncmpayuu

Habmronenue siBIeHMs 3JCKTPOMarHUTHON WHTYKIIHH.

Uccnenosanne 3aBucumoctd DJIC MHIYKIMM OT CKOPOCTH HM3MECHEHHS MarHUTHOTO
TIOTOKA.

[IpaBuio Jlenua.

[Tamenre MaruuTa B aIIOMUHAEBOM (MEIHOM) TpyOe.

SIBieHME CaMOWHTYKITUH.

UccnenoBanue 3aBucumoctd DJIC caMOMHAYKIIMKA OT CKOPOCTU MU3MEHEHHS CUJIBI TOKA B
TICTIH.

Yuenuuecxuii sxcnepumenm, rabopamoprule pabomol, NPAKMUKYM

HCCHCI{OB&HI/IC SABJIICHHUA BHGKTpOMaFHI/ITHOﬁ HHAYKIOHH.

OmnpezencHue HHAYKIUHA BUXPEBOTO MATHUTHOT'O TIOJISL.

I/ICCJIC,Z[OBaHI/Ie ABJICHHA CAaMOWHAOYKIUH.

COopka MOJENH 3IIEKTPOMArHUTHOTO TeHepaTopa.

Pasnen 5. Koneoanus u Bounl Tema 1. Mexanuueckue
Ko1e0anus

KonebarenpHas cuctema. CBOOOJHEBIE KOJICOAHHS.

Iapmonnueckue  Konebanms. KuHemarnyeckoe HW — AMHAMHYECKOE  OIMCAHHE.
DHEpreTHYecKoe OmMcaHue (3aKOH COXpAaHCHHMsS  MEXaHHYECKOW dHepruu). BrIBoOA
JUHAMHUYCCKOI'O OIIMCAaHHuA rapMOHHUYCCKHUX KOJIC68.HPII>1 nu3 nux OQHCPICTUUCCKOI'O 51
KHHCMATHYCCKOI'O OIIMCAaHUs.

Ammutyna u ¢asza konebanuil. CBsi3b aMIUTUTYbl KOJeOaHUN HCXOAHON BETUYMHBI C
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aMIUTUTYJaMH KoJIeOaHHUH ee CKOPOCTU U YCKOPEHUSI.

Ilepuon n yacrora xonedanuil. [lepuon Manbix cBOOOAHBIX KOJI€OaHUN MaTEMAaTUYECKOTO
MasTHUKA. [lepunos cBOOOIHBIX KOJIEOaHUI NPY>KMHHOI'O MasiTHUKA.

[lonsatTe o 3aryxaromux KkojieOaHUsX. BbeiHyXIeHHbIe KoneObanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BUJI pE30HAHCHOM KpUBOM. ABTOKOJI€0aHUS.

TexHnyeckue yCTpPOHCTBA M TEXHOJIOTMYECKHE MPOIECCHl: METPOHOM, 4Yachl, KaueiH,
My3bIKaJIbHbl€ HHCTPYMEHTHI, cericMorpad.

Jlemoncmpayuu

3anuch KojaebaTeaTbHOrO IBUKEHUS.

HaburoieHre He3aBUCUMOCTH MEpHOJia MaJIbIX KOJIeOaHUH rpy3a Ha HUTU OT aMILIUTY/IbL.

NccnenoBanue 3aTyxaromux KoueOaHui U 3aBUCUMOCTHU MepHoa CBOOOAHBIX KOJIeOaHU I
OT CONPOTHUBJICHUSI.

UccnenoBanue konebaHWil rpy3a Ha MacCHUBHOM MpYyXKHUHE C LENIbi0 (HOPMHUPOBAHUS
npeacTaBieHui 00 UAeaITbHON MOJENN MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU NMPH KOJEOAHUSIX Ipy3a Ha MPY>KUHE.

HccnenoBanue BbIHYXKJIEHHBIX KOIEOaHHH.

Habmronenue pe3oHaHca.

Yuenuuecxuii sxcnepumenm, rabopamoprule pabomsl, NPAKMUKYM
W3mepenne neprnona cBOOOIHBIX KOJICOAHUN HUTSIHOTO U MPY>KUHHOTO MasiTHAKOB.
N3ydeHne 3aKkOHOB IBM)KEHUS Tea B XOJ€ KoJebaHuii Ha ynpyrom nojisece. M3yuenue
JIBUKEHUS] HUTSTHOTO MasITHHKA.
[IpeoGpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.
UccnenoBanue yObIBaHUS! aMIUIUTYbI 3aTyXalOMMUX KOJIeOaHUH.
HccnenoBanue BHIHYKICHHBIX KOJICOaHUIA.

Tema 2. Inekmpomaznummole Konedanus

Konebarenbublii kKoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUS B HJI€ATHLHOM
kosebaTenbHOM KoHType. @opmyna Tomcona. Csi3b aMIuIUTyAbl 3apsia KOHJeHcaTopa ¢
aMIUTUTYON CHJIBI TOKa B KOJIeOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUU B UCATILHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaroniye dJIEKTPOMAarHuTHble KojneOaHus. BBIHYXICHHBIE 3JICKTPOMArHUTHBIC
KoseOaHusl.

[lepeMennblii TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIUTYJAHOE U JACHCTBYIOIIEE
3HAYEHUE CHJIbI TOKA U HAMPSHKEHUS TIPU PA3IMYHON (PopMe 3aBUCHUMOCTH MEPEMEHHOTO TOKA OT
BPEMEHH.

CunycouanbHbIN NepeMeHHbI TOK. Pe3ucTop, KOHIEHCATOP U KAaTylIKa HHAYKTUBHOCTH
B LIENIA CUHYCOUJAIBHOTO MIEPEMEHHOTr0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HanpsKEeHUN.

Wneanbubiit Tpancpopmatop. [IponsBoacTBo, nepeaada u MOTPeOICHUE AINEKTPUUECKOM
SHEPIUU.

DKOJIOTMYECKUE PUCKHU MPU MPOU3BOJACTBE 3JIEKTposHepruu. KynbTypa ucnoiab30BaHuUs
3JIEKTPOIHEPTUH B ITIOBCEAHEBHOM KU3HM.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKME MPOLIECCHI: JIJIEKTPUUYECKUN 3BOHOK,
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reaeparop NnCPEMCHHOTO TOKA, TMHHUU JJICKTponcpcaay.

Jlemoncmpayuu

CB0OOOIHBIE JIEKTPOMATHUTHBIE KOJIEOAHMS.

3aBUCUMOCTb YaCTOTHI CBOOOIHBIX KOJIEOAHUM OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuusiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXawIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 31eKTpOMarHuTHOrO reHeparopa.

Boinyk/IeHHBIE CHHYCOUIabHbIE KOJIeOaHu .

Pe3ucrop, kaTyika HHIYKTUBHOCTH M KOHJEHCATOP B LIEMU IEPEMEHHOIO TOKa.
Pe3onaHc npu nocienoBaTeNbHOM COEIMHEHNUN PE3UCTOPA, KaTYIIKH HHIYKTUBHOCTHU U
KOHJIEHCATOpA.

VYcTpoicTBO M NpUHLKIT AEHCTBUS TpaHchopmaropa.

Mogenb IMHUU 3IeKTporepeiadn.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomsl, npaKmuxkym

N3zyuenue TpancdopmaTopa.

HccrnenoBanne mepeMEeHHOTO TOKa Yepe3 MOCIeI0BaTeIbHO COCTMHEHHBIE KOHICHCATOP,
KaTyIIKy ¥ PE3UCTOP.

HaG:moieHne »1eKTpoOMarHiTHOTO pe30HaHca.

HccnenoBanne paboThl HICTOYHUKOB CBETA B IIEMH MEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 31eKmMpPOMaAZHUMHbBIE 6OJIHbL

MexaHnudeckne BOJHBI, YCIOBHSI UX pacnpocTpaHeHus. [lomepedyHble W MPOJOIbHBIC
BOJIHBL. [leproJ, CKOPOCTh paclpoCTpaHEeHUs U JUTMHA BOJTHBI. CBOWCTBA MEXaHMYECKUX BOJH:
OTpakeHUe, MpesloMIIeHHe, nHTepdepeHIrs U TudPaKIHs.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIlymoBO€ 3arpsi3HEHHE OKPYKAIOIIEH CPeIbl.

DJIEKTPOMAarHUTHBIC BOJHBI. Y CIIOBHS M3IyUYEHHs JCKTPOMArHUTHBIX BOJH. B3anMHas
opueHnTanus BektopoB E, 13, V B 3JIeKTpOMarHuTHOHN BOJIHE.

CBoiiCTBa DIIEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, TPEIOMIICHUE, TMOJSPHU3AIINS,
uHTephepeHIus u audpakxiusi.

[IIkana >7eKTPOMArHUTHBIX BOJIH. [IprMeHeHne >JeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMIIBI paIuOCBs3H U TeNIeBUaeHUS. Paaronokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CPeibl.

TexHnuyeckue ycTpoiicTBa U MpaKTHUECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajaap, paauONpPUEMHHUK, TEJIEeBU30p, aHTeHHa, Ttenedon, CBY-meus,
YIBTPa3BYKOBAs IMATHOCTUKA B TEXHUKE U MEUIIMHE.

Jlemoncmpayuu
OO6pa3oBaHue 1 pacpoCTpaHEHHE TTOTIEPEYHBIX U MPOAOIBHBIX BoJH. Konebmromeecs
TEJIO KaK UCTOYHMK 3BYKa.
3aBI/ICI/IMOCTI> JJIMHBI BOJIHBI OT 4aCTOThI KO.]'IC63.HPII>1.

20



HaGmronenre oTpakeHus ¥ NpeJoMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenre nareppepeHuny u Juppakuud MEXaHUYECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.

CBoiICTBa yIbTPA3BYKa U €70 IPUMEHEHHUE.

HaGnronenre cBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIUTYAOM M 4YacTOTOU
KOJIEOaHUH.

HccnenoBanne CBOMCTB — DJNIEKTPOMArHUTHBIX — BOJIH:  OTPAXKEHHE, IPEJIOMIICHUE,
noJsigpuzanus, Judpaxuus, UHTEpPepeHus.

O6Hapy>xeHrne UHPPAKPACHOTO U YIbTPAPUOIETOBOTO U3TYyUCHUM.

Yyuenuueckuii sxcnepumenm, nabopamopmsie pabomsl, npaKmuKym
N3yueHne nmapaMeTpoB 3ByKOBOW BOJIHBI.
N3yuenne pacrpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa

[IpssMonuHENHOE pacpOCTPAHEHHUE CBETA B OAHOPOJIHOU cpexne. JIyu cera. ToueuHsbiit
HMCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHMsI cBeTa. [locTpoeHre M300paKeHUM B IIOCKOM
3epkaine. Chepuueckue 3epkana.

[Ipenomnenne cBeTa. 3akoHBI MpeldoMJIeHHs cBeTa. AOCONIOTHBIM TOKa3aTelb
npesnomieHusa. OTHOCUTENBHBIN TNOKa3arenb mnpesomieHus. [IocTOSHCTBO 4acTOThI cBETa U
COOTHOUIEHUE JUIMH BOJIH IPH MEPEX0J€ MOHOXPOMATHUECKOIO CBETAa Yepe3 IpaHully pasiena
JBYX ONTHUYECKUX CPE.

Xon nydeit B mpusme. Jucnepeust ceeta. CroxkHbIi cocTaB 6esoro cBerta. L[eTt. [lomHoe
BHYTpEHHEee oTpakeHue. [IpeiebHblil yroJl MoJHOro BHYTPEHHETO OTPaKEHUSI.

Cobuparonue M pacceuBawomue JIUH3bL. ToHKkas nuH3a. DOKYCHOE paccTOsHUE U
ONTHUYECKas CHUJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHHSI TOHKOU chepruiecKkon
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIBHOTO NTOKA3aTelIs MPETOMIICHHUS.

dopmyIia TOHKOU JIMH3bIL. Y BEJIIMUYEHUE, JaBAEMOE JIMH30MU.

Xon y4da, NpOoLIeAIEero JUH3Y MO/ IPOU3BOJIbHBIM YIJIOM K €€ IJJaBHOW ONTUYECKOM OCH.
[TocTpoenune n300paxeHnil TOUKH U OTpe3Ka MpsIMON B COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX
U UX CUCTEMAaX.

OnTuueckue npubopsl. Paspemaromias cnocooHocTh. ['11a3 kak onTuyeckas cucrema.

[Ipenensl TPUMEHUMOCTH FEOMETPUUECKOIN ONTHUKHU.

BonnoBas ontuka. Untepdepenmus cera. KorepeHTHble HMCTOYHUKU. Y CIOBUS
HAONIIO/ICHUS MAaKCUMYMOB M MHHUMYMOB B HWHTEPPEPEHIIMOHHOW KapTHUHE OT JIBYX
KOT€PEHTHBIX UCTOUYHUKOB. [IpuMepsl Kiaccuuecknx NHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxus ceera. J(udpaknronnas pemerka. Y cioBre HaAOIIOACHHS TJIaBHBIX
MaKCHUMYMOB TIPH MaJIECHUU MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIMOHHYIO PEIIETKY.
[Tonspuszanus ceera.

TexHnueckue YCTpPOWCTBA M TEXHOJOIMYECKUE IPOLECCHL: OYKH, JyNa, IEPUCKOIL,
doToamnmapar, MHUKpPOCKOIN, IPOCKIIMOHHBIN armapaT, MPOCBETICHHE ONTHKH, BOJOKOHHAS
OITHKa, MU(PAKIIMOHHAS PEIIETKA.
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Jlemoncmpayuu

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npeoMIIeHHs CBETA.

HaGuroieHre mosiHoro BHyTpeHHEro oTpaxkeHus. Monens csetoBoja. Mccnenoanue
X0JIa CBETOBBIX IIYYKOB Yepe3 MIIOCKONapauIeIbHYIO0 IUIACTUHY U IPU3MY.

HccnenoBanue CBONCTB M300paKeHUH B JIMH3AX.

Moaenu MUKpOCKOMa, TEIECKOMA.

HabGmronenue unrepdepeniu crera.

HaGntoieHre 1BeTOB TOHKUX IJIEHOK.

HabGmtonenue nudpakiuu ceera.

N3ydenne nudpakiimoOHHON penieTKy.

HabGmronenue nudpakilmoHHOTO CIIEKTpaA.

HaGmnronenue nucniepcuu cBera.

HaGmronenue nonspusanuu cera.

[TpumMeHeHue MONSIPOUIOB TS U3YICHUS MEXaHUYCCKIX HATPSIKCHHA.

Yuenuuecxuii sxcnepumenm, nabopamoprule pabomsl, NPAKMUKYM

W3mepenune nokaszarens mpeIoMICHUs CTEKIIA.

HccnenoBanne 3aBUCHMOCTH (DOKYCHOTO PAcCTOSIHHS OT BEUIECTBA (HAa MPUMEPE JKUAKHX
JINH3).

W3mepenne (OKyCHOTO pacCTOSHUSI paCcCEUBAIOIINX JIMH3.

[TonmyueHue n300pakeHUs: B CUCTEME U3 IDIOCKOTO 3epKajia U JIHH3HI.

[TomyueHune n300paxeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpyHnpoBaHHe TEIECKOMUYECKUX CHCTEM.

Habmonenne qudpakimu, mHTEpPEpeHINH U TIOISPU3ALNIN CBETA.

W3ydenune moisipu3aiuy CBeTa, OTPAKEHHOTO OT MMOBEPXHOCTH TUAJIEKTpHKaA. M3ydeHne

UHTEePPEPEHITNY JIA3EPHOTO U3TYUCHHUS Ha JIBYX IICIIAX.

Habmonenue aucriepcun.

Habmonenne u uccnenoBanue TuppakiimOHHOTO CIIEKTPA.

W3mepeHne JyTuHBI CBETOBOW BOJHBI.

[TomyueHue criekTpa U3TydeHHUs] CBETOIMOAA ITPH MTOMOIIH TUPPAKITMOHHON PEIICTKH.

Pa3zgen 6. OcHOBBI clIeIHAJIBHON TEOPUN OTHOCUTEIBLHOCTH

['panuibl TPUMEHUMOCTH KJIAaCCHYECKOM MeXaHWKU. IlocTynaTel crnienuanbHOW Teopuu
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBai. lIpeoOpazoBanus JlopeHma. YcioBue
NpUYMHHOCTH. OTHOCUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMEIEHUE BPEMEHU M COKpalleHUE
JUTUHBI.

DHeprusi U UMIYJIbC PEASTUBUCTCKON YaCTHUIIBL.

CBs13b Macchl C SHEPrUEH U UMITYJIBCOM PEJISITUBUCTCKOW YACTULIBI. DHEPIHUs TOKOSI.

TexHnueckue yCTporucTBa U TEXHOJIOTHYECKHUE MPOLIECCHI: CIIyTHUKOBBIE
MIPUEMHUKH, YCKOPUTEIIN 3aPSKEHHBIX YACTHII.
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Yuenuueckuii sxcnepumenm, nabopamophsie pabomsi, npaKmuKym
Omnpenenenre UMIYJIbCa U SHEPTUU PEIATUBUCTCKUX YacTull (1o ¢oTorpadusiM TpeKoB
3apsKEHHBIX YAaCTUIl B MArHUTHOM I10JIE).

Paszpnen 7. KBantoBasi pusuka

Tema 1. Kopnyckyaapnuo-60.110860ii oyanuzm

PaBHOBecHOE TemmoBOE U3NydYeHHE (M3TydyeHHE aOCONIOTHO YEPHOTro Tena). 3aKoH
cMenenust Buna. 'mnoresa [1nanka o kBaHuTax.

®oTOHBI. DHEPruUsl U UMITYJIbC (HOTOHA.

®oroaddekr. OnbiTel A.I'. CtoneroBa. 3akoHbl GoTtodddekrra. YpaBHeHue DUHIITEITHA
st potoapdexra. «Kpacnas rpanuiiay pororddexra.

JlaBnenue cBera (B YacTHOCTH, JaBJ€HHE CBETa Ha aOCOJIOTHO MOIJIOLIAIOUIYI0 U
a0COJIIOTHO OTpaXkarollyro moBepxHoctsh). OnbiThl [1.H. Jlebenena.

BonnoBeie cBoiicTBa yactuil. Bonnel ae bpoins. [[nuna BosHbl ne bpoiina u pasmepsl
o0JIacT!  JIOKQJIM3AaLlMU  JABMWXKYILIEHCS dacTulpl. KopHycKyssipHO -BOJHOBOM  Jyalu3M.
Judpaxius 3JIeKTPOHOB Ha KPUCTAJUIAX.

Crneuunduxa nzmepennit B Mukpomupe. CooTHomeHus HeornpeaeneHHoctel ['eitzendepra.

TexHnueckne ycTpoicTBa U TEXHOJIOTHYECKHE NTPOLIECCHI: CIIEKTPOMETP,
¢doTodnemMeHT, (HOTOAATUNK, TYHHEJIBHBIM MUKPOCKOII, COJIHEYHas OaTtapesi, CBETOUO/.

Jlemoncmpayuu
doto3(deKT Ha yCTaHOBKE C ITMHKOBOM IJIACTHHOM.
Uccnenoranue 3akoHOB BHENIHETO (HoTOdPdeKTa.

HccnenoBanre 3aBUCUMOCTH CONIPOTUBIICHHUS MOTYTPOBOJHUKOB OT OCBEIICHHOCTH.
CBeToamo.
Conneynas Gatapes.

Yuenuuecxuii sxcnepumenm, rabopamoprule pabomol, NPAKMUKYM
UccnenoBanue dpotopesucropa.
N3mepenue nocrosinnoil [lnanka Ha ocHoBe HccnenoBanus Gporodddexra.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOAMO]] OT HAMPSKCHHUS.

Tema 2. Qu3zuxka amoma

OnbeITHI MO UCCIIEIOBAaHUIO CTpoeHUs aTroMa. [lnanerapHas mojens atoma Pesepdopra.

[Toctynatel bopa. M3nyuenue u normiomnieHue (HOTOHOB MpU MEPEXO0/ie aTOMa C OJHOTO
YPOBHS 3HEPTUU HA IPYTOU.

Buasl ciektpoB. CriekTp ypoBHEH SHEPTUM aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYXIEHHOE U3IyueHue csera. Jlasep.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHI: CIEKTPAJbHBIA aHAIN3
(cmexkTpockon), Jiazep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu
Mopnenb onbita Pesepdopna.
HaburoieHne nuHevaThIX CIIeKTPOB.

23



YCTpOUCTBO U ACUCTBUE CYETYMKA HOHU3UPYIOIIHUX YACTHLL.

Ornpenenenyie IIMHBI BOJHBI Ja3€PHOTO U3JIy4YEHHUS.
Yuenuueckuii sxcnepumenm, nabopamophsie pabomsi, npaKmuKym

HaO0mntoienre nuHeiyaToro crexkTpa.

HccnenoBanne cniekTpa pa3pekeHHOTO aTOMapHOTO BOJOPOJA U U3MEPEHUE MTOCTOSTHHON
PunGepra.

Tema 3. @uzuxka amomHnoz20 a0pa u 31eMEeHMAPHLIX YACMUY,

Hyxnonnas moxaens sigpa I'eiizenOepra-MBanenko. 3apsaa sapa. MaccoBoe 4uciio sipa.
N3oTombl.

PagnoaktuBHOCTH. Anb(a-pacnaa. DNeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. I aMmma-
M3JIy4eHHE.

3aKOH paJMOaKTUBHOIO pacnaga. PaanoakTuBHble H30TONBI B mpupojge. CBoiicTBa
WOHU3UPYIOLIETO HW3JIy4YeHUs. BiusgHuMe paguoakTUBHOCTM HA  JKUBBIE  OPraHU3MBI.
EcrectBennsiii pon uznyuenus. JJozumerpus.

DHeprus cBsi3U HYKJIOHOB B sape. AnepHsle cuibl. JledekT maccsl spa.

Snepusie peakuuu. Jlenmenue u cuHTe3 sAep. SAnepHbie peakTophl. [IpoGnembl
YIOPABISEMOIO TEPMOSACPHOIO CHHTE3a. OKOJOTMYECKHE AaCHEKThl Ppa3BUTHS  SIEPHOMU
SHEPIreTUKHU.

Mertozpb! perucTpanyu 1 UCCIEN0BAHUS DIEMEHTAPHBIX YACTHLI.

@yHIaMeHTalbHbIE B3aUMOJACUCTBUA. bapnoHbl, Me30HbI U JienToHBI. [IpeacraBienue o
CranpaptHoit Moaenu. KBapk -rimtooHHas MOJENb apOHOB.

Ouzuka 3a npenenamu CranmapTHOM Mojenu. TemHas maTepuss U TEMHAas SHEPTHs.

EaunctBo pusmdeckoi KapTUHBI MHUpA.

TexHuuecknue yCcTpoucTBa U TEXHOJIOTMYECKUE MPOILECCHI: T03UMETp, KaMepa BuibcoHa,
SAJIEPHBIA PEaKTop, TEPMOSAJEPHBIA peakTop, aTomMHas OoM0a, MarHMTHO - pPE30HaHCHas
ToMorpadus.

Yuenuuecxuii sxcnepumenm, rabopamoprule pabomsl, NPAKMUKYM

HccnenoBanue TpekoB yacTuil (10 TOTOBBIM (hoTorpadusim).

HccnenoBanre paanoakTUBHOTO (OHA C UCIIOJIB30BAHUEM JI03UMETA.

N3yuenue moromieHrs 0eTa-4yacTUll aTIOMAHUEM.
Pa3zgen 8. DineMeHTHI ACTPOHOMUY M aCTPOPU3UKH

Ortanbl  pa3BUTHSA acTpoHOMHUH. llpwkiIagHOe W MHPOBO33pEHYECKOE 3HAYCHHUE
actpoHoMHH. [IpUMEHMMOCTH 3aKOHOB (HU3UKH 11 OOBSICHEHHS TPHPOILI KOCMHYECKHX
00BEKTOB.

Metonbl  acTpOHOMUYECKUX ucclenoBaHui. COBpPEMEHHBIE ONTHYECKHE TEJIECKOIIbI,
paguoTeNIeCKONbl, BHEaTMOC(hEpHas aCTPOHOMHS.

Bun 3esmHoro HeGa. Co3Be3nmsi, SpKHE 3BE3/bl, IUIAHETHI, WX BHJIMMOE JBH)KCHHE.

ConHeynas cucrema.

Comnnie. ConmHeuHast akTUBHOCTb. McTounuk sHepruu CoJiHIla U 3BE31.

3Be3/1bl, HMX OCHOBHBIE XapaKTEepUCTUKU. JluarpamMma «CHEKTpajbHbIM KJacc -
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM IMOCIICAOBATEILHOCTH. 3aBUCUMOCTD «Macca - CBETUMOCTbBY IS

24



3B€3] TJIABHOM MOCJIENOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3Be3l. (CoOBpEMEHHBIE
MIpEACTaBICHUS O TPOUCXOKACHUH U 3BONIOIMK COJHIIA U 3BE3/1. DTalbl )KU3HU 3BE3].

Muieunsiii [lyTh - Hamta I' anmaktuka. [Tonoxenne n neuxxenue Connua B I anaktuke. Tumsl
rajakTuk. PaguoranakTuku u kBazapbl. UepHbie IBIPHI B s/Ipax rajlakTHK.

Bcenennas. Pacmupenne Bceenennoil. 3akoH Xa00ma. Pazberanue ranaktuk. Teopus
Bonpmoro B3psiBa. PennkroBoe nzimydeHue.

MacmraOHas ctpykrypa Beenennoil. Meraranaktuka.

Hepermennbie npo6iemMbl aCTpPOHOMUM.

Vuenuueckue nabnrooenus

Ha6iroenst 38€3HOr0 Heba HEBOOPYIKEHHEBIM IIa30M € HCIIOIb30BAHUEM
KOMITBIOTEPHBIX [IPUIIOKEHUH U1 ONPEAEIIEHHS OJI0KEHHS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3uss CEBEPHOrO MOIyIIAPUS U APKUE 3BE3/IBL.
Ha6umronenus B Teneckon JIyHbI, IUIAHET, TYMAHHOCTEN M 3BE3IHBIX CKOILIEHHIA.

Du3nyecKknii NPAKTHKYM

CrniocoObl u3MepeHust GU3NYECKUX BETUYHMH C MUCTIOIb30BAHUEM aHAJIOTOBBIX U IIU(POBHIX
U3MEPUTENIbHBIX TMPUOOPOB M KOMIIBIOTEPHBIX JAaTYMKOBBIX CUCTEM. AOCONIIOTHBIE U
OTHOCUTENIbHBIE  TOTPEHIHOCTH H3MepeHud  (usmueckux BenuuumH. OleHKa TIpaHHuil
MOTPEIIHOCTEM.

[IpoBeneHre KOCBEHHBIX U3MEPEHUH, UCCIEA0BAHNM 3aBUCUMOCTEN (PU3NUECKIX BEIMYNH,
IpOBEpKa MPEAOKEHHBIX TUNOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMAaTHYECKHX pa3zeniax
«Y4YeHUUECKHIl SKCIIEPUMEHT, Jab0paTopHbIe PaOOThI, TPAKTHUKYM ).

O6o0mariee NOBTOpeHNeE

OO0oOmieHre W CUCTEMaTH3allusl COACPIKAaHUs  pasfelioB  Kypca «MexaHuKay,
«MonekynsipHas ¢u3MKa U TEPMOJUHAMUKAY», «DIEKTpoanHaMuka», «KomebGaHus U BOIHBD),
«OCHOBBI CHENHMATBLHOW TEOPHH OTHOCHTEIbHOCTH», «KBaHTOBas ¢usnka», «IIeMEHTHI
ACTPOHOMHH U aCTPOPHUIUKI).

Ponbe Qu3uku M acTpOHOMHM B SKOHOMUYECKOW, TEXHOJIOTMYECKOW, COIMAIbHOW W
ITHUYECKOW cdepax IesATCIHHOCTH 4YEJIOBEKa, POIb M MeCTO (U3UKM M acTPOHOMHU B
COBPEMCHHON HAy4YHOH KapTHHE MHpa, 3HAYCHHUE OIUCATCILHOW, CUCTEMAaTU3UPYIOIICH,
OOBSICHUTENIHHON U MPOTHOCTUYECKON (DYHKINN (PU3HUECKON TEOPHH, POJIb GU3UUYECKON TEOpHH
B (hOpMUPOBAaHUY TIPEACTABICHUNA O (PU3MUSCKOW KapTHHE MHUPA, MECTO (PU3UUCCKON KapTHUHBI
MHUpa B 00IIEM psily COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX TPEACTABICHHUHA O IIPUPOJIC.

MexnpeamMeTHbIe CBA3U

Nzydenne kypca ¢pus3uku yriryOlieHHOTO ypoBHsS B 11 Kilacce OCyIIECTBIISETCS C y4€TOM
COACPIKATCIIbHBIX MCEKIIPCIAMCTHBIX CBSI3EN C KypCcaMn MAaTCMAaTHKH, 6I/IOJIOFI/II/I, XUMHUH,
reorpadyy U TEXHOJIOTHH.

MexcnpeOmemuvie NOHAMUA, CBA3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20
NO3HAHUA: SBIICHWE, HAY4YHBIH (QakT, runore3a, (u3nueckas BETUYMHA, 3aKOH, TEOpPHs,
HaOII0/ICHNE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIETh, U3MEPEHUE, TTOTPEIIHOCTH U3MEPEHUH,
M3MepHUTEeIbHBIE TPUOOPHI, H(poBast madbopaTopusi.
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Mamemamuka: Pemienve cuctemMbl ypaBHeHHN. TpuronoMmerprudeckue GyHKIIUA: CUHYC,
KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO. BEKTOpPHI M uX
MPOCKIIMA HAa OCU KOOPJUHAT, CIOXKEHUE BEKTOpPOB. [Ipoun3BOJHBIE 37E€MEHTApHBIX (PYHKIUH.
[Ipusnaku nmogoOus TpeyroJbHUKOB, OMPEICTIECHUE TIJIOMIA/IU IJIOCKUX (UTYp U 0ObeMa Tel.

Buonozcusa: >nexrpuyeckue SBICHHUS B JKUBOW NMPUPOJE, KoneOaTenbHBIC NBIKCHUS B
JKMBOM  MPHUPOJE,  DKOJIOTMYECKHE  PUCKM  TOPU  MPOU3BOJCTBE  DIIEKTPOIHEPIHUHU,
AJIEKTPOMArHUTHOE 3arps3HEHHE OKPYKAIOLIEW Cpelbl, YJIbTPa3BYKOBAas [HATHOCTHKA B
MEIUIIMHE, ONITHYECKUE SIBIICHUS B )KUBOMW MPUPOJIE.

Xumusa: cTpoeHHE aTOMOB M MOJICKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPHABIX Tel,
MEXaHU3MbI 00pa30BaHUs KPUCTATUIMUYECKON PEIIETKH, CIIEKTPAbHBIN aHaU3.

T'eozpagpusa: maruutHbie MOMIOCA 3eMJIH, 3QJIC)KH MarHUTHBIX Py, (OTOChEMKA 3eMHOM
MMOBEPXHOCTH, cericmorpad.

Texnonozua:  TPUMEHEHHE ITOCTOSIHHBIX MATHUTOB, 3JICKTPOMArHUTOB,
JJIEKTpOABHUTaTeNlb SKOOM, TEeHepaTop MEePEeMEHHOr0 TOKa, WHAYKIIMOHHAs Tie4b, JIMHUU
AJIEKTpoNEepeiad, AIEKTPOABUTATENb, pajap, paaUONpUEMHIK, TeJIEeBU30p, aHTeHHA, TesedoH,
CBY-nieub, ynpTpa3ByKOBas AMATHOCTUKA B TEXHUKE, NMPOCKIMOHHBIMA amnmapar, BOJIOKOHHAs
OITHKA, COJTHEUHas OaTapesi, CIyTHUKOBbIC TPUEMHUKH, SIZICpHAsi SHEPreTUKA U SKOJIOTUYECKUE
aCIIEKThI €€ Pa3BUTHSI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTPAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenmne yueOHoro npeamera «@Du3uka» Ha ypOBHE CpeaHEero obimiero oOpa3oBaHUs
(yriyOneHHBIf  YpOBEHb) JOJDKHO OOECHeYUTh JOCTHKEHHE CIEAYIOIIMX JUYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pPa30BaTENbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE PE3yJbTaThl OCBOCHHS y4ueOHOro mpenmera «Dusnka» IOHKHBI OTPAXkaTh
TOTOBHOCTh U CIIOCOOHOCTH 00YyYaronuxcs pyKOBOJCTBOBAThCS CPOPMUPOBAHHON BHYTpPEHHEH
NO3ULHUEH JINYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX
yOeXJeHHI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIEeCTBa,
pacuIMpeHue >KM3HEHHOI'O OMbITa U OMbITA AEATEIIBHOCTH B MPOLIECCE PeaTn3allii OCHOBHBIX
HaIlpaBJICHU BOCHIUTATENIbHOU NESATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOro BOCHUTAHUS:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW IMO3WUIUH  OOydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O WiIEHA POCCUHCKOTO OOIIECTRA;

MPUHATHE TPAJUIIMOHHBIX OOIIEYETOBEUSCKUX TYMAHUCTUYCCKUX U JIEMOKPATHYCCKHX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B WHTEpPECaxX TPaKIaHCKOTO OOINECTBa,
y4acTBOBAaTh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alINY;

YMECHHE B3aMMOJCHCTBOBATh C COIMAIbHBIMH HMHCTUTYTaMH B COOTBETCTBHH C WX
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(GYHKUIMSAMU U HA3HAYEHHUEM;
TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) MATPHOTHYECKOI0 BOCUTAHMS:
c(OpMUPOBAHHOCTh POCCUMCKON IPaKAAHCKON UIEHTUYHOCTH, NaTPUOTU3MA;
LIEHHOCTHOE OTHOILIEHHE K TOCYAAPCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSAM POCCUMCKUX YUYEHBIX B

oOnactu PU3UKU U TEXHHKE;

3) IyXOBHO-HPaBCTBEHHOI'O BOCTIMTAHUSI:

c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUUECKOTO TTOBEJACHUS; CIIOCOOHOCTh
OIICHUBATh CUTYAIINIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPaAJIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIC B ICSITEIBHOCTH YUCHOTO;

OCO3HaHHE JIMYHOT'O BKJIaJ]a B IOCTPOCHHE YCTOMYMBOTO OyAyLIEro;

4) 3CTeTHYECKOro BOCIIUTAHUS:

ACTETHUYECKOE OTHOIICHNUE K MUPY, BKJIFOYAs 3CTCTHKY HAyYHOTO TBOPUYECTBA, MIPUCYIIETO
¢bu3nueckoi Hayke;

5) TpyaoBOro BOCIUTAHMA:

WHTEpPEC K pa3IudHbIM cdepaM TpodhecCHOHATBHON JIeATEIbHOCTH, B TOM YHCIC
CBSI3aHHBIM C (PU3UKOH M TEXHHKOW, YMCHHE COBEpINATh OCO3HAHHBIM BBIOOP OyyIei
npodeccuu U pealin30BBIBATh COOCTBEHHBIC YKHU3HCHHBIC TIIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHHIO B 00JacTH (PU3MKHU Ha
NPOTSIKCHUU BCEH KHU3HU;

6) 2IKOJOrMYeCKOro BOCIIMTAHUS:

c(OpMUPOBAaHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHHME TJI00AJBLHOTO XapakTepa
HKOJIOTHUECKHX MPOoOIIeM;

IUIAHUPOBAHUE W OCYIIECTBJICHUE JCUCTBHI B OKpPYXAalOIIeH cpelie Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHue OfbITa JEATEIbHOCTH SKOJOTMYEeCKOW HAIMpaBICHHOCTH Ha OCHOBE
UMEIONIUXCS 3HAHUH 10 (QU3HKe;

7) IEeHHOCTH HAYYHOI0 MO3HAHHUA:

c(hOpMUPOBAaHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NIECKON HAYKU;

OCO3HAHKE IICHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTh B MPOIECCEe U3yUEHUS (U3UKH
OCYIIECTBIISITh MPOSKTHYIO M HUCCIIE0BATENbCKYIO e TEIIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B nporiecce nocTikeHUs TUYHOCTHBIX PE3YyJIbTATOB OCBOSHUS MTPOrPaMMBI IO (pr3uke
JUTSl YPOBHS CpETHEr0 00IIero o0pa3oBaHusl y 00yJarOIINXCSl COBEPIIICHCTBYETCS
AMOIMOHATBHBIA WHTEIIEKT, MPEANOIaraiui chopMUPOBAaHHOCTh: CAMOCO3HAHUS,
BKJIFOYAIOIIIETO CITOCOOHOCTh MTOHUMATh CBOE AMOITMOHAIILHOE COCTOSIHUE, BUICTh HAPABICHUS
pa3BHUTHSI COOCTBEHHOM YMOIIMOHATLHOU cephl, OBITH YBEPEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIFOYAIOIIETO CaMOKOHTPOIIb, yMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIOCOOHOCTh aJaNTUPOBATHCS K HMOIMOHAIHHBIM
W3MEHEHUSIM U MPOSIBISITH THOKOCTH, OBITh OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHMBALIMH, BKJIIOYAIOLIECH CTPEMJICHHE K JOCTW)KCHHUIO LIEJIM U YCIIEXY,
ONTUMU3M, THULIMATUBHOCTh, YMEHHE JICHCTBOBATh, UCXOS U3 CBOMX BO3MOKHOCTEW;

SMIATUH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHUE IpPYTHX,
YUHUTHIBATh €r0 IPU OCYLIECTBICHUH OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHIO M CONIEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCThH BBICTPAaUBATh OTHOLIEHUS C JIPYTHUMHU
J0JIbMU, 3a00TUTHCS, IPOSABIIATH UHTEPEC U pa3peliaTh KOH(IUKTHIL.

METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eCTBUS
ba3oBbIe JJornueckue JeicTBUA:

CaMOCTOSITEIFHO (HOPMYIHUPOBATh M aAKTyaJU3UpPOBATh MPOOJIEMYy, paccMaTpUBATh €€
BCECTOPOHHE;

OTIPENIETIATH 1NN JeATeTbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUHU UX JOCTHKCHHUS;
BBISBJISITH 3aKOHOMEPHOCTH U MIPOTHUBOPEYUHS B pacCMaTPUBAEMbIX (PM3UUECKUX SIBIICHUSX;

paspabaThIBaTh IJIaH PEIICHUS TPOOIEMBI C YUYETOM aHaIu3a UMEIOIIUXCS MaTepUATbHBIX
Y HeMaTepUalbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JESATEIHHOCTh, OIICHHMBATH COOTBETCTBHE PE3YyJIbTATOB IIEIISM,
OIICHUBATh PUCKH TMOCJIEACTBHUI ACSITEILHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PabOTy B YCIOBUAX PEATbHOr0, BHUPTYaJIbHOTO U
KOMOWHHPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHUE TIPHU PEIICHUH KU3HCHHBIX TTPOOIEM.

basoBbie uccienoBarebCKue 1eHCTBUA !

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBHIMU TMOHATHSIMH M METOAaMH (PU3UIECKOUH
HaYKH;

BJIQJICTh HaBBIKAMU yYEOHO -HCCIICIOBATEIBCKOW U MPOSKTHOU JCITEILHOCTH B 00JIACTH
(Gu3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHUS 3a7a4
(U3NYECKOTO COJICpIKAHHMSI, TPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHHUS;

OCYIIECTBJISITh PA3IUYHBIC BHUIBI JIEATSIHHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €T0
MHTEPIpETaIK, TPeoOPa30BaHUIO0 U MPUMCHCHHIO B PA3IMYHBIX YUCOHBIX CUTYAIUSIX, B TOM
YHCIie TP CO3JIAHUU YUEOHBIX MPOCKTOB B 00JaCTH (PU3UKH,

BBISIBIISITh TIPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaJlM3UpOBaTh 3a/lady, BBIIIBUTATh
THIIOTE3y €€ PpCIICHHS, HAaXOIUTh apryMEHTBl JUIS JIOKA3aTeIbCTBA CBOUX YTBEPIKICHHIM,
3a/1aBaTh MapaMeTpPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH MMOJIYYCHHBIC B XOJI€ PEIICHUS 3a/1a4H Pe3yJIbTaThl, KPUTUICCKH OIICHUBATh
UX TOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHCHUE B HOBBIX yCIIOBHSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 337]a4l B 00Pa30BaTEINBHOMN JESTEIBHOCTH, B TOM
qHClie TIPU U3yUYeHUHN (DU3HKY;

JIaBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETCHHBIN OIBIT; YMETh MIEPEHOCHUTH
3HAaHUS 10 (PU3HKE B TPAKTUUECKYIO 00JIACTh KUZHEIEATEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX NMPEAMETHBIX 00JIaCTEH; BHIJIBUTATh HOBBIC

UjieH, peJiaraTh OPUTHHAIBLHBIC TTOAXO/IbI M PEIICHUS; CTABUThH TPOOJIEMBI U 33/1a4H,

JIOITYyCKAOIINE aTbTePHATUBHBIC PEIICHUSI.
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Pabora ¢ undgopmanuei:

BJIQJIETh HaBbIKAMH NOJy4eHUs MHPOpMaluu (PU3HUECKOrO COAEpPkKAHUS U3 UCTOYHUKOB
pPa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATH IIOMCK, AaHaJINW3, CHUCTEMATU3ALUI0 MU
MHTEpIpETaluIo HH()OPMALIMK Pa3IUYHbIX BUI0B U (DOPM MPEACTABIICHNUS;

OLICHUBATh JIOCTOBEPHOCTh MH(POPMALIUU;

UCIIOJIb30BaTh CPEACTBA HH(MOPMALMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTUH B
pPEIIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3AallMOHHBIX 3a/a4 C COOJIIOICHUEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeH sl, PaBOBbIX U
ATUYECKUX HOPM, HOpM HH(OpPMAIIMOHHOMN 0€30MacCHOCTH;

co3/1aBaThb TEKCThl (DU3MUECKOTO COJEpKaHHUA B PA3IMYHBIX (¢opMarax ¢ ydyeToMm
Ha3HayeHuss UWHGOpPMALMM U LEJIeBOM ayAUTOpPUH, BBIOMpAs ONTUMAaJbHYIO (QopMy
MIpe/ICTaBJIEHUS U BU3YyaIU3alUu.

KomMMyHnKkaTHBHBIC YHHMBEpPCaJIbHbIE YUeOHbIC 1eHCTBUA
O0menue:

OCYIIECTBJISITH OOIIIEHNE Ha YpOKaX (PU3UKH U BO BHEYPOUHOM JIEATEILHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYaIlui U cCMATYaTh KOH(MIUKTHI, pa3BEPHYTO U
JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB.

CoBMecTHAA HEHATCJIBbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAaHIHOW U MHIMBUTyaJIbHOM paboThI;
BBIOHMpATh TEMATUKY M METObl COBMECTHBIX JIEHCTBUMN C YUETOM OOIIUX UHTEPECOB, U
BO3MOKHOCTEMN Ka)KJI0I'0 YieHa KOJIEKTUBA;

OPUHUMATh LEJIU COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU KOOPJIMHUPOBATH
JNEUCTBUSL N0 €€ JIOCTUKEHUIO: COCTAaBJATh IUIaH ACHCTBHI, paclnpeiessTh pPojid C y4eTOM
MHEHUI YYaCTHUKOB, 0OCYKJIaTh pe3yIbTaThl COBMECTHOU PabOTHI;

OLICHMBATh Kau€CTBO CBOETO BKJIAJla M KaX/JI0T0 YYaCTHHKA KOMaHJbl B OOILIUI pe3ysbTat
1o pa3paboTaHHBIM KPUTEPHSIM;

npeajaraTh HOBBIE MPOEKTHI, OLEHWBATh MJIEU C MO3WLHMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYILUECTBJISITh MO3UTHBHOE CTPATErMUYECKOE IIOBEJICHWE B PA3IMYHBIX CHUTYalUsX,
MPOSBJIATH TBOPYECTBO U BOOOpaKEHUE, ObITH MHUIIMATUBHBIM.

PeryJsiTuBHBIC YHHBEPCAJIbHbIE Y4eOHbIE 1eilCTBUS
Camoopranmszanmsi:
CaMOCTOSITEIFHO OCYIIECTBIISATh IMO3HABATEIbHYIO JCATEIBHOCTh B 00JacTH (PU3MKK M
ACTPOHOMHH, BBISIBJISATH MPOOJIEMBI, CTaBUTh U (DOPMYJIMPOBATH COOCTBEHHBIC 3a/1aUH;
CaMOCTOSITEIFHO COCTABJIATH TUIAH PEIISHUS pacYeTHBIX M KaUeCTBEHHBIX 3a/1ad4, IIaH
BBITTOJTHEHUS MTPAKTHYECKON pabOThI ¢ YIETOM MMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXXHOCTEH U TIPEIMOYTEHUH; TaBaTh OIICHKY HOBBIM CHTYAIUsIM;
pacImpsATh paMKd y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHUH; AeTaTh
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OCO3HaHHBII BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3 PEIICHHUE;
OLICHUBATh IPUOOPETEHHBIN OIBIT;
CIocoOCTBOBATH (DOPMHUPOBAHUIO U IPOSBIECHUIO 3PYIULUHU B 001aCTH (PU3UKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBII YPOBEHD.

CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallUSM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLICHUBAThH
COOTBETCTBHE PE3YJIbTATOB LEIISIM;

BJIQJICTh HABBIKAMU MMO3HABATEIBHON peIIeKCHH KaK OCO3HAHUSI COBEPIIAEMbIX JAECUCTBUIMA
Y MBICITUTENbHBIX MPOIIECCOB, UX PE3yIbTATOB U OCHOBAHMIA;

MCIOJIb30BaTh MpUeMbl pedIeKCUu Ui OLEHKU CUTYyalllH, BBIOOpa BEPHOIO PEIICHMUS;

OLICHMBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS MO0 UX CHUKECHHUIO;

MPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX [PU aHAJIU3€ Pe3yIbTaToB A TEIbHOCTH.

IIpunsiTHE CeOS U APYTrUX:
MIPUHUMATH CeOsl, TOHUMAasi CBOM HEJOCTATKU U JJOCTOUHCTBA;
MIPUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX IIPU aHAIN3E PE3YJIbTATOB ACSITEIbHOCTH;
MPU3HABATh CBOE MPABO U MPaBO JAPYTUX HA OIIHOKY.

INPEAMETHBIE PE3YJIBTATbBI

B mpouecce u3ydenus kypca Kypca ¢(usuku yriyorneHHoro ypoBHs B 10 kiacce
oOyJaronuics HayYuTcs:

NOHMMATh pPOJb (U3UKK B DKOHOMUYECKOH, TEXHOJOTUYECKOM, HSKOIOTMYECKOM,
COLIMANILHOM W 3THUYEeCKON cdepax HesITeNbHOCTH 4YelOBeKa, pojib U MeCTO (U3HKU B
COBPEMEHHON HAy4yHOM KapTUHE MHpa, 3HAUYCHHE OMHCATENbHOM, CHCTeMaTU3UPYIOIIeH,
OOBSICHUTENIPHOW W  NPOTHOCTHYECKOW (yHKuMiA (Qu3MUeckod Teopuu - MEXaHUKH,
MOJIEKYJISIPHON (U3MKKM U TEPMOJWHAMUKH, POJIb (PU3NYECKON Teopuu B (HOPMUPOBAHHU
npescTaBIeHUH 0 pU3nUecKol KapTUHE MUPA;

pa3iauyarh YCIOBUS MPUMEHUMOCTH Mojienei (U3MUecKUX Tel U MPOIECCOB (SIBICHUM):
UHEpLMalibHAs CHUCTEMa OTcYeTa, aOCONIOTHO TBEpAOE TeNno, MaTepualibHas TOYKa,
PaBHOYCKOPEHHOE [BIKEHUE, CBOOOJHOE TajaeHue, aOCONMIOTHO yrpyras aedopMaiius,
abCOIOTHO yNpyroe W aOCOJIOTHO HEYNPYroe CTOJKHOBEHHS, MOJAENH Ta3a, >KUIKOCTH U
TBEpAOro (KPUCTAIUIMYECKOr0) TeNla, WICAIbHBIA Ta3, TOYEYHBIH 3apsiji, OJHOPOJHOE
ANEKTPUYECKOE TI0JIE;

pasnuyath ycioBUs (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh
BceoOmu xapakrep QyHIaMEHTAIBHBIX 3aKOHOB M OTPAaHUYCHHOCTh MUCIOJB30BAHUS YACTHBIX
3aKOHOB;

AHAIM3UPOBATH U OOBSICHATH MEXaHUYECKUE TPOIIECCHI U SBIICHUS, UCTIOIb3Ysl OCHOBHBIC
TOJIOKEHUSI W 3aKOHBI MEXaHUKH (OTHOCHUTEIHLHOCTh MEXAHHYECKOTO JBHIKECHHsS, (HOPMYIbI
KMHEMAaTUKH PAaBHOYCKOPEHHOTO JIBIDKEHUs, mNpeoOpa3zoBanHus [amumes [UIsi CKOPOCTH H
nepeMeneHus, 3aKkoHbl HbloTOHA, MPUHIMI OTHOCUTENbHOCTH ['anuiies, 3aK0OH BCEMHUPHOTO
TATOTEHUSI, 3aKOHBI COXPAHEHUS! MMITYJIbCa U MEXaHMYECKOW SHEPTUHU, CBSI3b PAOOTHI CHIIBI C
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W3MEHEHHEM MEXaHWYECKON »HEpruM, YCIOBUS pABHOBECUS TBEPAOrO Teja), HpPU 3TOM
HCIIOJIb30BaTh MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUS INPUMEHUMOCTH
(¢u3nuecKUx 3aKOHOB: MpeoOpa3zoBaHuil I’ anuies, BTOporo um TpeThero 3akoHoB HbroToHa,
3aKOHOB COXpPAHEHUS UMITYJIbCa U MEXaHUYECKOM IHEPrUH, 3aKOHA BCEMUPHOIO TATOTEHHUS;

aHAJIM3UPOBATh M OOBSACHATH TEIUIOBBIE MPOIECCHl U SIBJICHUS, UCIOJb3YysS OCHOBHBIE
MOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpMHM U 3aKOHBl MOJEKYJISApHOM (U3HKK U
TEPMOJUHAMHUKN (CBSI3b JABJIEHUS HJAEAJBHOTO ra3a €O CpeJHEHd KUHETHYECKOW sHepruei
TEIUIOBOTO JABM)KEHUSI W KOHIEHTpalMeW ero MOJEKYJ, CBSI3b TEMIEpaTypbl BeElIeCTBa CO
CpelHel KHWHETUYECKOW SHepruei TeIrioBOro JBMKEHHUS €ro 4YacTHll, CBSI3b JaBJICHUSA
MJCAIbHOTO ra3a ¢ KOHILIEHTPALMEN MOJEKYJ U €ro TeMIeparypoil, ypaBHeHHe MeHeneeBa-
Knaneiipona, mnepBblii 3aKOH TEPMOJMHAMHUKH, 3aKOH COXpPAHEHHUs SHEPIMM B TEIJIOBBIX
mpoueccax), Mpyd 3TOM HCHOJb30BaTh MAaTEMaTHYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh
yCIIOBUS IPUMEHUMOCTH ypaBHeHUsI MenieneeBa-Knaneiipona;

aHAJIM3UPOBATH U OOBSICHATH JEKTPUUECKHE SBJICHUS, UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHS
M 3aKOHBI SJIEKTPOJIMHAMUKH (3aKOH COXpaHEHHUsl 3JIEeKTpUYEecKoro 3apsiaa, 3akoH Kyiona,
MOTEHIMAILHOCTH 3JIEKTPOCTATUYECKOTO OIS, MPUHIUI CYNEPIO3UIINU ATEKTPUUECKUX MOJIeH,
IIPU 3TOM yKa3blBas yCJIOBHUS NPUMEHMMOCTH 3akoHa KysoHa, a Takke MpakTUYECKH Ba)KHbBIC
COOTHOIIIEHHUA: 3aKoHbI OMa JUIsl yJacTKa e U JUIs 3aMKHYTON 3JIEKTPUYECKOM 11eTH, 3aKOH
Jxoyns-Jlenna, npaBuna Kupxroda, 3axonsl @apajes As 3JIeKTPOIn3a);

OMUCHIBATh (PU3UUECKUE MPOLECCHl U SABJICHUS, HCIONb3Yys BEJIMYMUHBL TEpeMelleHue,
CKOpPOCTb, YCKOPEHHE, HMIIYJbC Te€la M CHUCTEMbl TEJl, CHUJIa, MOMEHT CHWIbl, JAaBJICHUE,
NOTEHIIMANbHAS DHEPIusi, KUHETUYECKas DHEPrus, MeXaHuuyeckas HHeprusi, paboTa CHJIBL,
LHEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CHJIa TSHKECTH, CUila YIIPYTOCTH, CHJIa TPEHHUs, MOILIHOCTD,
SHEpPrusi B3aMMOJACWUCTBHUS Tena ¢ 3emiiel BOMM3M €€ MOBEPXHOCTH, HSHEPTUs YIPYrou
nedopManuu MNPy UHBI, KOJIWYECTBO TEIUIOTHI, a0COJIOTHAs TemIeparypa Tena, padoTra B
TEPMOJIMHAMUKE, BHYTPEHHSSI DHEPrUsl MAeajJbHOTO OJHOATOMHOTO rasza, paboTa HAearbHOro
ra3a, OTHOCHTENIbHAs BIAXXHOCTb BO31yXa, KO3(PQUIMEHT TOJE3HOTO ACUCTBHS HJICATHHOTO
TEIUIOBOTO JIBUTATEINsl; AJEKTPUUYECKOE II0JIe, HANPSHKEHHOCTh AJEKTPUYECKOro  MOJI,
HAIPSKEHHOCTH T0JI TOUYEYHOTO 3apsja WK 3apsDKEHHOrO 1Iapa B BAKyyMe U B IMDJIEKTPUKE,
MOTEHIMAJT AIEKTPOCTATUYECKOIO MOJIsl, pA3HOCTh IIOTEHLMAJIOB, 3JIEKTPOIBHKYILAs CUJIA, CUJIA
TOKA, HaIpsHKEHHWE, MOIIHOCTb TOKa, 3JIEKTpUYECKass E€MKOCTh IUIOCKOrO KOHJAEHCATopa,
CONPOTUBIICHHE YyyacTKa LENU C I[OCJIEN0BATEIbHBIM M MapajUIeIbHBIM COEIUHEHHEM
PE3UCTOPOB, SHEPTUS NIEKTPUYECKOTO TOJIS KOHACHCATOPA;

OOBSICHATh OCOOCHHOCTU TPOTEKAHUSI (PU3UUECKUX SIBICHUI: MEXaHUYECKOE IBUKCHHE,
TEIUIOBOE JBI)KEHHE 4YacTHUIl BEIIECTBA, TEIUIOBOE pPaBHOBECHE, OpPOYHOBCKOE JIBHXKEHHE,
muddys3us, HCMapeHue, KHUICHHEe W KOHJEHCAlMs, IUIaBJICHHE W KpUCTaJUIH3aIlvs,
HaIpaBJICHHOCTh TEIJIONEpEAAUn, 3JIEKTPHU3aLUs Tel, 3KBUIIOTEHLUUAIBHOCTh ITOBEPXHOCTH
3apsKEHHOTO NTPOBOJIHUKA;

MPOBOJUTH HCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DM3MUECKOW BEIMYUHBI OT JIPYTOW C
WCIIOJIb30BAHUEM TPSIMBIX HU3MEPEHHH, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCUPOBATH
pe3yabTaThl MOJYYCHHOM 3aBHUCHMOCTH (DM3MYECKMX BEIUYMH B BHJE TPaUKOB C y4ETOM
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a0COJIIOTHBIX TIOTPEIIHOCTEN U3MEPEHUM, JIENIaTh BHIBOBI IO pe3yIbTaTaM UCCIEA0BAHMUS;

MPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3UYECKUX BEJIMYMH, NpPU OSTOM BBIOUPATh
ONTUMAJIBHBIN METOJ] U3MEPEHUs, OLICHUBATh A0COTIOTHBICE M OTHOCUTEIBHBIE MOTPEIIHOCTH
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH OMBITHI IO MPOBEPKE MPEITIOKEHHON TUIIOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMpATh H3KCHEPUMEHTAJIbHYIO0 YCTAaHOBKY, aHAJIM3UPOBATh IOJyYEHHBIE
pEe3yabTaThl U AEJIaTh BBIBOJ O CTaTyCE NMPEJI0KEHHON TMIIOTE3bI;

coOnofarh npaBuja Oe30macHOro TpyJa MNpHU MPOBEIEHUMU HCCIEIOBaHUI B pamMKax
y4eOHOr0 SKCIEpUMEHTa, MpaKTUKyMa M Yy4eOHO -HCCJEeNOBaTENbCKOM U MPOEKTHOMN
JeSITEIbHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1a0OpaTOPHOTO 000PYI0BAHNUS;

pelIaTh pacyeTHble 3aJJauM C SIBHO 33a/IaHHOM M HESBHO 33JaHHOM (PM3MUECKON MOJIENbIO:
Ha OCHOBAaHMU aHalM3a YCJIOBHsS OOOCHOBBIBaTH BBHIOOp (DM3MUYECKON MOJIEIH, OTBEYarouleu
TpeOOBaHUSM 3ajJaud, MPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJIAThl
(hU3UYECKUX TEOPHH NMPU UCTIOIH30BaHUU MAaTEMAaTHYECKUX METOIOB PEIIeHHUs 3a7a4, TPOBOIUTh
pacyeTsl HAa OCHOBAHWU MMEIOLIUXCS TAHHBIX, AHAIM3UPOBATh PE3yJIbTaTbl U KOPPEKTUPOBATH
METO/Ibl PEUICHUS C YYETOM MOJYUYECHHBIX PE3yJIbTaTOB;

pelaTh KauecTBEHHbIC 3aJlauM, TpeOyloulue MPUMEHEHUs 3HaHW M3 pa3HbIX Pa3/ieiioB
Kypca (U3MKH, a TaKK€ MHTETpallMd 3HAHUM W3 JAPYTrUX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPAaUBATh JIOTMUECKYIO LEMOYKY PACCyXICHHUM C HCIOJIb30BAHMEM HN3YYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (U3UUYECKUX SBICHUM;

UCIOJIb30BAaTh TEOPETHUECKHUE 3HAHUS JUIS OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB PaOOTHI
U3MEPUTENbHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHUECKUX MPOLIECCOB;

IPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHUE MPOIIECCOB OKPY’KAIOIIEr0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLEHUBATH MOCIEICTBUS OBITOBOI M MPOU3BOJCTBEHHOMN NESTEIHHOCTH
YeJlI0BeKa, CBA3AHHOU C (PU3NUECKUMH MPOIIECCAMHU, C MO3ULIUNA IKOJIOTUYECKON O€30MacHOCTH,
IPEACTABICHUN O PalMOHAIBHOM MHPHUPOAOIOIb30BAHUH, a TAKXKE PAa3yMHOM HCIIOJIb30BAHUU
JOCTHMKEHUI HAYKH M TEXHOJOTUHN JUIA JaNbHEHUIIIero pa3BUTHsI Y€JI0BEUECKOro 00IIecTBa;

IPUMEHSTh Pa3UYHbIE CIOCOOBI paboThl ¢ MHpOpManuend (HU3NUECKOTO COJIEPKAHUS C
UCIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTUHM, MPU STOM HCIOJIB30BATh
COBpEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJOTUU ISl TIOUCKA, MEepepaboTKU U TPEAbSIBICHUS
y4eOHOW W HAay4YHO-TIOMYJISIPHOW HH(POpPMAILUU, CTPYKTYpUPOBAHUS U HWHTEPIIPETAINH
uH(bOpMalMK, TOJYYECHHOW W3 PAa3IMYHbIX HCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH
MoJIy4aeMyto HHGOPMAITHIO U OIIEHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH,
TaK 1 Ha OCHOBE aHaJIM3a UCTOYHUKA UH(OpMAaIIHH;

MpOSIBIISAT ~ OPraHU3AIlMOHHBIE W  [O3HABATEIbHBIE YMEHHUSI  CaMOCTOSITEIbHOTO
NpUOOPETeHNUsT HOBBIX 3HAHWW B TIPOIECCE BBHINIOJHEHUS TMPOCKTHBIX U y4eOHO -
HCCIIeI0OBATEIBCKUX paboT;

paboTaTh B IpyMIe ¢ UCTIOTHEHUEM PA3IUYHBIX COITMAIBHBIX POJICH, TUTAHUPOBATH PadOTy
TPYIIIbI, PALIMOHAIBHO PACHpPENesTh AESTEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, OLICHUBATh
BKJIAJT KQX/I0T0 U3 YYACTHUKOB TPYIINHI B PEIIEHUE PacCMaTPUBAEMOM MPOOIEMBI;

MPOSIBJIATH ~ MOTUBAIMIO K  Oynymed  mpodeccHoHanbHOW — NEATENbHOCTH  T10
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CHEIUATBHOCTAM (PUBUKO-TEXHUUECKOTO PO LS.

B npouecce uzyuenust Kypca UMK yriryojeHHOTro ypoBHs B 11 kinacce oOyudaromuiics
HAy4UTCSA:

MMOHUMATh POJIb (PU3UKH B YKOHOMUYECKOMN, TEXHOJIOTUYECKON, COLIMAIBHOM U ITHYECKOM
cdepax IeaTeTbHOCTH YeJIOBEKA, POJIb U MECTO (PU3UKH B COBPEMEHHOM Hay4HOM KapTHUHE MUpa,
pOJIb aCTPOHOMHMHM B IPAKTHYECKOW JCSATEIBHOCTH 4YEJIOBEKa M JaJbHEHIIEM HAY4YHO-
TEXHUYECKOM pPa3BUTUH, 3HAUEHHE OMHUCATENIbHOM, CUCTEMATU3UPYIOUIEH, OObSICHUTENbHON U
MPOTHOCTUYECKON (DYHKIUN (DU3UYECKON TEOPHUH - SIEKTPOAMHAMHUKH, CHEIUATIBLHON TEOopUu
OTHOCUTEJIbHOCTH, KBAaHTOBOW (U3HKH, poiib (uU3NYecKoll Teopun B (HOPMUPOBAHUU
MpeICTaBIeHUH 0 PU3NYECKON KapTUHE MUPa, MECTO (PU3NYECKON KapTUHBI MUPA B OOIIEM PSTY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTABICHUN O PUPOJE;

pasnuyarh YCIOBUS MPUMEHUMOCTH Mojienei (U3HYecKUx Ted U MPOLECCOB (SBICHUI):

OJIHOPOJTHOE IJEKTPUUYECKOE U OJTHOPOJHOE MATHUTHOE I10JIA,
rapMOHHYECKHe KoyieOaHUs, MAaTeMaTUYECKUH MASTHHUK, UACANbHBIN NPYXKUHHBIA MasTHUK,
rapMOHMYECKHE BOJIHBI, WJCAIbHBIA KOJieOaTeNIbHbIN KOHTYp, TOHKAasl JIMH3a, MOJeJieil aToma,
aTOMHOTO SIJpa U KBAHTOBOM MOJIEJIH CBETA;

pa3nnyath ycioBUs (FPaHHULIbI, 00JACTH) MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, IOHUMATh
BCceoOIU XxapakTep (pyHIaMEHTAIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh UCIOJBb30BAHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh M OOBACHATH AJIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHUS, HCIOJb3Ys
OCHOBHBIE TOJIOKEHUS U 3aKOHBI JIEKTPOJANHAMUKH U CIELUAJIbHON TEOPUU OTHOCUTEIbHOCTHU
(3aKOH COXpaHEHMsI DIEKTPUYECKOro 3apsna, cuwia Awmmepa, cuia JlopeHma, 3aKoH
AJEKTPOMarHUTHOM WHAYKuMU, npaBuwio JleHna, cBa3p OJIC caMOMHAYKIIMU B 3JIEMEHTE
AIIEKTPUYECKOM LIEMHU CO CKOPOCThIO M3MEHEHUS CUJIbl TOKA, IOCTYJIAThl CIEUUAIbHON TEOpUHU
OTHOCHTEIIbHOCTH DHHIITEHHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIECCHl U SBJICHUS, UCIOIB3Ys MOJIOKECHUS
KBaHTOBOM (Gu3ukH (ypaBHeHHe DiHIITEHHA 1715 GoTodddeKTa, MepBhlid U BTOPOIl MOCTYIAThI
bopa, mpuHmmMnm cooTHolieHUs HeompeaeneHHocTed [ eiizeHOepra, 3akOHBI COXPaHEHUS
3apsI0BOIO MU MacCOBOTO YHUCEI M HEPTrUU B SIACPHBIX PEAKLUAX, 3aKOH PATAUOAKTUBHOTO
pacnazna);

OIMCHIBATh (PU3MUECKHE MPOLECCHl U SBJICHMS, UCIOJb3Yysl BEJIWYHHBI: HANPSKEHHOCTD
ANEKTPUYECKOTrO TMOJs, MOTEHUHUANT 3JIEKTPOCTATUYECKOTO IIOJs, PAa3HOCTh IOTEHIMAJIOB,
ANEKTPOJABIKYILAsA CUJIa, MHIYKLUHUS MarHUTHOTO TIOJIsl, MarHUTHBIM IMOTOK, cwia AMiiepa,
WHIYKTUBHOCTb, DJEKTPOABMKYIAS CHJIA CAMOMHIYKIWW, OHHEPrus MArHUTHOTO IOJS
MIPOBOJIHUKA C TOKOM, PEJIITUBUCTCKUN UMITYJIBC, MTOJIHASI SHEPTHsl, YHEPrHUsl MMOKOsI CBOOOIHOM
YaCTHUIIBL, PHEPTUA U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsil SApa, SHEPTUsl CBSA3U Spa;

OOBSICHATh OCOOEHHOCTH TMPOTEKaHUS (PU3NYECKUX SIBICHUH: 3JIEKTPOMAarHUTHAs
WHAYKIUS, CAMOMHIYKIHS, PE30HAHC, MHTephEpEeHIUs BOJH, TUPPAKIMS, JUCTIEPCHS, MTOJIHOE
BHYTpEHHEE oTpaxkeHue, Goroanekrpudeckuii 3¢pdext (pororddexr), anbda - u GeTa-pacnaabt
A1ep, raMMma-usiaydeHue sjep, (U3U4ecKue MPHUHIMIBI CHEKTPATbHOTO aHanmu3a M paboThI

33



nasepa;

ONPEACIATh HAIMPABICHUE WHAYKIMA MArHUTHOTO TOJISI MPOBOJAHUKA C TOKOM, CHIIBI
Awmnepa u cuinel Jlopenua;

CTPOUTH N300paKEHHE, CO3/ITABAEMOE TUIOCKUM 3€pKaIoM, TOHKOM JTUH30M, U PACCUUTHIBATH
€ro XapaKTEePUCTHUKH;

MPUMEHATh OCHOBOIIOJIAralIMe ACTPOHOMHYECKHE MOHATHS, TEOPUHA M 3aKOHBI IS
aHanu3a W OOBSCHEHHS (UIUYECKUX TMPOIECCOB, MPOUCXOIANIUX B 3BE3/IaX, B 3BE3THBIX
CHUCTEMaX, B MEXraJlaKTUYeCKON cCpejie; IBIKEHHS HEOECHBIX TeJ, JBOJIOIUU 3BE3]l H
Bcenennoii;

MPOBOJIUTH HUCCJIEAOBAaHUE 3aBUCUMOCTEH (PU3UUYECKHX BEIMYMH C HCIOJIh30BAHHEM
MPSIMBIX W3MEPEHUH, MPHU ATOM KOHCTPYMPOBATH YCTAHOBKY, (DUKCHUPOBATh pPE3yJIbTAaThl
MOJTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJIE TPaQUKOB C y4EeTOM aOCONFOTHBIX
MOTPEITHOCTEN U3MEPEHUH, JeTaTh BBIBOABI 110 PE3yJibTaTaM MCCIIEAOBAHUS;

MPOBOJNTh KOCBEHHBIE H3MEpeHUs (UMYECKUX BEJIMYMH, TPU OTOM BBIOUPATh
ONTUMAJIBHBI METOJ] U3MEPEHUs, OLICHHBATh aOCOJIOTHBIE M OTHOCUTEIbHBIE MOTPEIIHOCTH
MPSAMBIX U KOCBEHHBIX U3MEPECHUH;

MPOBOJIUTH OMBITHI IO MPOBEPKE MPETIOKEHHON TUITOTE3bI: MJIAHUPOBATh
IKCIIEPUMEHT, COOMpaTh OJKCICPUMEHTAIbBHYIO YCTaHOBKY, AaHAJIM3UPOBATh IOJyYCHHbIE
pe3yJIbTaThl U JeNaTh BBIBOJ O CTATyCE MPEAJIOKEHHON THIIOTE3bI;

ONHUCHIBATh METO/IbI MTOJTYUYECHUSI HAYUYHBIX ACTPOHOMUYECKUX 3HAHUU;

cobOmroaTh MpaBwiIa O€30MAacCHOTO TpyJda MPH TPOBEACHUH HCCIICIOBAHHN B paMKax
y4eOHOTO JKCIEpUMEHTa, TMPAKTHKyMa H y4eOHO -HCCIIEIOBATEIIbCKOM ¥ MPOEKTHOU
JESTeTLHOCTH C UCIIOIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB M J1JA00paTOPHOTO 000PYAO0BaAHNS,

peraTh pacueTHbBIC 3a7a4M ¢ SBHO 33/JaHHOW M HESBHO 3aJIaHHON (hU3UYECKON MOJIEIbIO:
HAa OCHOBAHWH aHAJIM3a YCIOBUS BBIOMpaTh (U3MUECKUE MOJENH, OTBEYArolue TpeOOBaHUIM
3a/1a4i, MPUMEHATh (hOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PU3NUECKUX TCOPUH MPH
UCIIOJIb30BAHUU MAaTEMATHUYECKUX METOJOB PEIICHUS 3a/1a4, IPOBOJAUTH Pacu€Thl HA OCHOBAHUM
UMEIOIIMXCA JITAHHBIX, aHAJW3UPOBATh PE3YyJIbTaThl U KOPPEKTUPOBATH METOJIbl PEIICHUs C
Y4ETOM TOJTYyUYEHHBIX pPE3yJIbTaTOB;

peraTh KadeCTBEHHBIE 3a/lauu, TpeOyrolue MPUMEHEHHUS 3HAHWUW M3 Pa3HBIX paslielioB
Kypca (U3MKH, a TakKe WHTETPAllMM 3HAHWHA W3 APYTHUX IPEJIMETOB €CTeCTBEHHO-HAYyYHOT'O
LUKJIA: BBICTPAMBaTh JIOTHYECKYIO IIETOYKY PACCYXICHUM C HCHOJIb30BAHUEM H3YUYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH U (U3UUECKUX SBICHUM;

HCIIOJIb30BaTh TEOPETHUCCKUE 3HAHUS i1 OOBSCHEHHS OCHOBHBIX MPHUHIIUIIOB PaOOTHI
M3MEPHUTEIBHBIX TPHOOPOB, TEXHUIECKUX YCTPOHUCTB M TEXHOJIOTHICCKUX MTPOIIECCOB;

MPUBOJUTH TIPUMEPHI BKIIAJa POCCUUCKUX M 3apyOeKHBIX YUCHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00BsICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU M TEXHOJIOTUN;

aHAJIM3UPOBATH U OIEHUBATH MOCIEICTBUS OBITOBOW M MPOU3BOJACTBEHHON JIEATEILHOCTH
YeJIOBEKa, CBSI3aHHON ¢ (PH3NYECKUMH MPOIECCAMHM, C TIO3UIIUN YKOJIOTHIECKONW 0€30IacHOCTH,
MPEJICTABJIECHUN O PAlMOHAIBHOM IPUPOJOIOIB30BAHUH, A TAKKE Pa3yMHOM HCIIOJIb30BAaHUH
JOCTHKEHUI HAYKH W TEXHOJOTUH IS TAIIbHEHUINIETO PAa3BUTHS YEIOBEUECKOTO O0IIECTBA;

MPUMEHATH Pa3IUYHble crocoObl padoThl ¢ MHPOpPMaLKEH (U3UIECKOTO COAEPIKAHUS C
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WCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTUWA, NMPU 3TOM HCIIOJIb30BATh
COBPEMEHHbIE HMH()OPMAIMOHHBIE TEXHOJOTUU MAJIs TOHUCKA, NEpPepadOTKH U MPEIbSBICHUS
y4eOHOM M Hay4yHO -MONYJSApHOW HHPOpMALUU, CTPYKTYPHUPOBAaHUS U HWHTEpHpPETAUU
uH(pOpMaLMM, TOJIYYEHHOW M3 Pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH
MOJIy4aeMyt0 MH(POPMALIMIO U OLIEHUBATH €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIINXCS 3HaHUH,
TaK 1 Ha OCHOBE aHaJIM3a UCTOYHUKA HH(OPMALIUK;

NpOSABJIATh  OpPraHMU3AIlMOHHbIE W  TO3HABaTEJIbHBIE YMEHUS  CaMOCTOSTEIHHOrO
NpUOOPETEHHsT HOBBIX 3HAHMM B MPOIECCE BHINOJHEHUS TPOEKTHBIX U  y4eOHO-
HCCIIeI0BaTENbCKUX padoT;

paboTaTh B rpynIe ¢ UCIIOJHEHUEM PA3IMYHBIX COL[MAIBHBIX POJIEH, IUIAHUPOBATh padoTy
TPYNIbl, PalMOHAIBHO PaCHpENeNsTh ACITENbHOCTh B HECTAHAAPTHBIX CUTYAlIUSIX, OLIEHUBATh
BKJIAJ] KaX/10I0 U3 YYaCTHUKOB I'PYIIBI B PEIIEHUE pacCMaTpUBaeMOil MpoOIeMbl;

NpOSABJIATh  MOTUBALMIO K  Oynymied  nmpoQecCHOHaIbHOM — JEATEIBbHOCTH IO
CHEIUATBHOCTAM (PUBUKO-TEXHUUECKOTO PO uIs.
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TEMATHYECKOE IINTAHUPOBAHUE

OenepanpHas padouas nporpamma | Gusuka. 10-11 kmaccsl (yriayOieHHBIH YPOBEHB)

10 KJIACC
HaumenoBanue
No KomnuectBo OCHOBHBIE BUIBI ICATEIBHOCTH
/ [Pa3nenoB u Tem y4eOHOT0 [IporpamMmmHOe coaeprxkanue
/1 Jacos 00yJaromuxcs
npeameTa
Paspnen 1. Hayunblii MeTO MO3HAHUS NPUPOABI
1.1 6

Hayunblii MmeTON
MO3HAHUS TPUPOJIBI

dusnka - pyHgaMeHTaIbHas HayKa O
npupoje. HayuHslil MeTo O3HAHUA U
METObI CCIEOBAHUS (PU3NUSCKUX
SIBJICHUM.

DKCIEPUMEHT U TEOPUS B MPOLIECCE
no3HaHus mpupoasl. Habmronenue u
DKCIIEPUMEHT B (DU3UKE.

Cnioco0OnI u3MepeHus: (PU3NIECKUX BEIIMUNH
(aHaJIOTOBBIC M IU(PPOBBIC H3IMEPUTEITHHBIC
MPUOOPHI, KOMITBIOTEPHBIE JATYMKOBHIE
cuctembl). [lorpemiHoCcTH U3MEpEeHU
duznueckux BenuuuH (abCOMOTHAS U
OTHOCHUTEIIbHA).

MopenupoBanue GU3HUCCKUX SIBJICHUN U
MPOIECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TEINO, UcaTbHas
SKMIKOCTb, WJI€aJIbHBIN T'a3, TOYCUYHBIN
3apsn). ['unoresa. ®uznyueckuii 3aKoH,

'YyacTue B TUCKYCCHH O POJIH (PU3NUECKOU
Teopuu B (HOPMUPOBAHUU MIPEACTABICHUN O
(bU3UIECKOI KapTHHE MHUPA, MECTE
(bU3UYECKON KapTUHBI MUpPa B 00IIIEM psTY
COBPEMEHHBIX €CTECTB €HHO -HaYUYHBIX
MPEJCTaBICHUNA O IPUPOJE.

M3yyeHne MOHATUN «TUITOTE3a»,
«hu3HUecKuil 3aK0H», «puznueckas
TEOPUSI».

PaccMoTpeHue rpanui] TPUMEHUMOCTH
(U3UYECKUX 3aKOHOB.

CpaBHEHHE U3MEPEHUHN (HU3UIECKUX
BEJIMYMH TIPU TTIOMOIIY aHAJIOTOBBIX U
IU(POBBIX U3MEPHUTEIBHBIX TPHUOOPOB,
HaIpuMep, IPU U3MEPEHUH CUJIbI TOKA U
HaINpsHKEHUS B 1IETTH

[MOCTOSIHHOTO TOKA P TTOMOIIY aHAJIOTOBBIX

U IIU(PPOBBIX
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[PaHULbI €T0 MPUMEHUMOCTH. Du3nueckast
TEOpHsl.

Ponb 1 MecTo ¢pu3uku B GOpMUPOBAaHUHI
COBPEMEHHOM HAay4YHOW KapTHHBI MHpPA, B
NPAKTUYECKON JeSTEIbHOCTH JIIOIeH

M3MEPUTENBHBIX TPUOOPOB.

OcBoeHue crnocoO0B OIEHKU MOTPEIIHOCTEN
N3MEPECHUM.

OcBoeHUE OCHOBHBIX MPUEMOB Pa0OTHI C
nrdpoBoit 1abopaTopueii o usuke,
HanpuMep, IpU U3MEPEHUU (PU3NUECKUX
BEJIMYMH [TPU TTIOMOIIN KOMITbIOTEPHBIX

JTATYNKOB
HTtoro no pazaeny 6

Pa3znena 2. Mexanuka

2.1 Kunemaruka 10

MexaHnyecKkoe JBUKEHHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBkeHus. Cucrema orcyera.

[Ipsimast u oOpaTHast 3a1a4u MEXaHUKH.
Pannyc-BekTOp MarepragbHOM TOUKH, Er0
MIPOEKIMU HAa OCU CUCTEMBI KOOPJIMHAT.
Tpaexropus.

[lepemelieHne, CKOpOCTh (CpeaHsIsi CKOPOCTb,
MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepUaIbHON TOUKH, UX MPOEKLIUU HA OCU
cuctemMbl koopauHaT. ClioKeHue
MIEPEMEIIECHUN U CIIOKEHUE CKOPOCTEM.
PaBHOMEpPHOE ¥ PaBHOYCKOPEHHOE
MPSMOJIMHEMHOE JBUKECHUE.

3aBUCUMOCTbh KOOPJUHAT, CKOPOCTH,
YCKOPEHUS U MyTH MaTepUaIbHON TOUKH

[TpoBeeHE KOCBEHHBIX U3MEPCHUI
MTHOBEHHOW CKOPOCTH U YCKOPEHHUS Tea, B
TOM YHCJIE YCKOPEHHUSI CBOOOTHOTO TMaJICHHUS,
MPOBECHNE UCCIICAOBAHUS 3aBUCUMOCTEH
MEXTY (HU3HMUECKUMU BEIMIMHAMU (IIyTH OT
BPEMCHHU NP PABHOYCKOPCHHOM JIBHYKCHHH,
neproa oopaieHus

KOHUYECKOTO MAasITHHKA OT €ro

MapaMeTpPOB) U OIBITOB IO IPOBEPKE
MPEeI0KEHHOM TUTIOTE3BI IIPU U3yUYCHUN
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
NIBUKEHMS, IBYDKEHUS Teja, OpOIIEHHOTO
TOPU30HTAIBHO, ABM)KCHUS TeJa 110
OKPYHOCTHU C TIOCTOSIHHOHM TI0 MOJTYJTIO
CKOpOCThI0. OrpeieneHue abCOoMIOTHBIX

37




OT BPEMEHU U UX IpaduKu.

CBoOoniHOE masieHue. Y CKOpeHue
cBOOOAHOrO MajeHus. J[Brxenue tena,
OpOILIEHHOT'O MOJT YTIIOM K TOPU30OHTY.
3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH U
YCKOPEHHUs MaTepHaIbHON TOYKU OT
BpeMeHH U ux rpaduxu. Kpuonuneiinoe
JIBIDKEHUE. [[BUKEHNE MaTepUATbHON
TOYKH I10 OKPY>KHOCTH. YTJIOBas U
nuHenHas ckopocth. [lepuon u yacrora
oOpamenus. LlenTpocTpemMuTenbHoe
(HOpMabHOE), KacaTelbHOe
(TaHreHIMANbHOE) U TIOJTHOE YCKOPEHUE
MaTepuaIbHON TOUKH.

TexHnyeckne ycTpomucTBa u
TEXHOJIOTUYECKHE MPOIECCHI: CHUIAOMETP,
JIBUKEHUE CHAPAJIOB, LICTIHbBIE,
HIECTEPEHYAThIE U PEMEHHBIE NIEPEAAYN,
CKOPOCTHBIEC TU(DTHI U OTHOCUTETHHBIX
MOTPEIIHOCTEN U3MEpPEeHHU PU3NIECKUX
BeJnyuH. OLIEeHKa IpaHUll IOTPEIIHOCTEM.
N3y4yenne MoJenn CuCTEMBI OTCUETA,
CpaBHEHHUE MYTEM, TPAEKTOPUM, CKOPOCTEN
JBUKEHUS OJTHOTO M TOT'O XK€ Teja B
Pa3HBIX CUCTEMaxX OTCYETA. AHAIN3 PA3HBIX
croco0O0B HCCIIEIOBAHUS IBUKCHHIA.
PaccMoTpenue npenenpHoro nepexoa u

MU3MEPEHNE MIHOBEHHOM CKOPOCTH.
MonenrpoBanue npeoOpa3oBaHUs
IBWOKCHUI C UCIIOJIb30BAaHUEM
MEXaHHM3MOB, U3yUeHHE IPeoOpa30BaAHUS
YIJIOBOM CKOPOCTH B PETYKTOPE.

AHanu3 HapaBJIEHUsS CKOPOCTHU MPHU
JBUKEHUH IO OKpYKHOCTH. Pemienune
pacyeTHBIX 3a/1a4 C SIBHO 33J1aHHON U
HESIBHO 3aJ]JaHHON (pU3MUeCcKOl MOJIETIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMyJ1 KHHEMATHKHU.

PelreHne kauecTBEHHBIX 3a/1a4,
TpeOyIOUIMX MPUMEHEHUS 3HaHUH 110
KMHEMAaTHUKE.

OObsicHeHHE YCTPONCTBA U PUHIINIIA
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MEeNCTBUS CITUJOMETPA, LIETTHBIX,
[IECTEPEHYATHIX U PEMEHHBIX Iepeay,
CKOPOCTHBIX JIU(PTOB.

OO0BsiCHEHHE JIBIXKCHHS CHAPSIIOB.
OnpeneneHne yCiIoBUNA MPUMEHUMOCTH
MojieIell U3NYECKUX Tell U MPOLECcCOB
(s1BJIeHMIT): MaTepHalibHAas TOYKa,
[PaBHOYCKOpPEHHOE JIBUYKEHUE, CBOOOIHOE
najeHue.

BrinoHeHUe yueOHbIX 3aJjaHUN Ha aHAJU3
MEXaHUUYECKUX MPOIECCOB (SIBICHMI) C
MCII0JIb30BAHMEM OCHOBHBIX IOJIOKEHUN U
3aKOHOB

KMHEMATUKU: OTHOCUTEIIBHOCTD
MEXaHUUYECKOTO ABUKECHHUSI, POPMYJIBI
KMHEMATUKH PaBHOYCKOPEHHOTO JIBH>KECHMUS,
npeoOpazoBanus [anunes it CKOpOCTH U
NepeMeILEHUs.

Vcrions3oBanue | T-TexHonoruit mpu padote
C JOTOJHUTEIbHBIMU UCTOYHUKAMHU
WH(GOPMAIIUU 110 TEME, UX KPUTHUECKUNA
AQHAJIU3 U OLIEHKA JOCTOBEPHOCTHU

2.2

J[MHamMuKa

10

[TepBr1it 3akoH HeroToHAa.
Muepunanbabie cucteMbl orcueTa. [IpuHimn
OTHOCUTEJILHOCTH I annies.

HCI/IHepI_[I/IaJ'IBHBIC CHUCTCMBI OTCUCTA

[IpoBeneHne KOCBEHHBIX U3MEPEHUI
paBHO/ICHCTBYIOMIEH CHIT U Kod(duiinenTa
TPEHUS CKOJIbKEHUS, TPOBEIICHHUE

MCCIe10BaHUSI
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(ompenenenue, IpUMEPHI).

Macca tena. Cwia. [IpuHnun
CYNEPIO3UIUHU CUJI.

Bropoii 3akon HeroToHa 11st
MaTepHAIIbHON TOUYKH.

Tperuit 3akoH HproTOHA /1114
MaTepUaIbHbIX TOYCK.

3aKOH BCEMHUPHOIO TATOTEHUS.
OKBHUBAJIEHTHOCTh TPABUTALMOHHOW U
WHEPTHOM MacCHl.

Cuiia TsbkecTH. 3aBUCUMOCTb YCKOPEHUS
CBOOOHOIO MaJIeHUsI OT BHICOTHI HAJ
MOBEPXHOCTHIO IIJIAHETHI U OT
reorpaduueckoi MHPOTHI.

JIBnxeHne HeOECHBIX TN U UX CITYTHUKOB.
3akonbl Kemepa.

[IepBas kocMuUueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.
Bec Tena, nBrmKymerocst ¢ yCKOpEHUEM.
Cuna tpenus. Cyxoe Tpenue. Cumna TpeHUs
CKOJIbXKEHUS U CHJIa TPEHUS MOKOS.
Koaddunuent tpenns. Cuna
CONPOTHUBJICHUS TIPU JABUKEHUU Tela B
YKUJKOCTHU WJIU Ta3e, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCUTEIILHOTO JIBHXKEHHUSI.
Janenue. ['uapocraTnueckoe naBiieHUE.
Cuna Apxumena.

3aBUCUMOCTEN (DU3MYECKHUX BETUYHH (CHI

YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U
pe3uHOBOM oOpa3slie, OT uX AepopMainn) u
OIIBITOB IO MMPOBEPKE MPEI0KEHHON
TUIOTE3bl IPU U3YUYEHUH IBHKEHUS OpycKa
110 HAKJIOHHOM IJIOCKOCTH, JBUKECHUS
CUCTEMBI CBSI3aHHBIX TeJ, JeOopMalliy Tel.
Ornpenenenne abCOTIOTHBIX U
OTHOCHUTEJIbHBIX MTOTPEIIHOCTEN U3MEPEHUI
¢buznueckux BenuunH. OneHKa rpaHull
norpemHocTei. MccnenoBanue qBUKEHUS
CHUCTEMBI TEJ, CBA3aHHBIX HUTHIO,
MEPEKUHYTOHN Yepe3 JeTKHi OJI0K,
JBUKEHHS OpycKa MO HAaKJIIOHHON
IJIOCKOCTH C IEPEMEHHBIM
KOA(p(UIMEHTOM TPEHUs, ABUKECHUS Tpy3a
Ha Bajy ¢ TpenueM. HaGmronenue
JBUKEHUSI TEJl B UHEPLIMAIBHBIX U
HEMHEPLHUAJIbHBIX CUCTEMAX OTCUETA,
HalpuMep, KauyeHus IByX UUIUHAPOB WIN
1apOB Pa3HOU MAacChl C OJJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO
HEUHEPLHMAIBHON CUCTEMBI OTCUETA.
N3yuenune neHTpOOEKHBIX MEXaHIU3MOB.
CpaBHeHUE cUIJ TPEHUS NIOKOsI, KAaYE€HUs
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TexHudeckne ycTpoucTBa 1

TCXHOJOTUUYCCKHUEC IMPOLECCCHI:

IIOAIINITHUKY, ABUKCHHUC
MCKYCCTBCHHBIX CITYTHHUKOB

U CKOJIbYKEHUS.
PelieHne pacueTHBIX 3a/1a4 C SBHO 3aJJaHHOMN
U HESIBHO 3aJ]aHHON (PU3MUECKON MOJIETBIO C
MCIT0JIb30BAHMEM OCHOBHBIX 3aKOHOB U
dbopMyn KWUHEMAaTUKH U TUHAMUKU. Pemienue
KaueCTBEHHBIX 3a/1a4, TPEOYIOIMINX
[IPUMEHEHHUs] 3HAHUW 110 KHHEMATUKE U
TMHAMUKE.

OObsiCHEHHE YCTPONUCTBA U PUHIINIIA
IENCTBUS OAIINUITHUKOB.

OObsICHEHHE IBUYKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Ornpenenenne ycaoBU NPUMEHUMOCTH
MojiesIell PU3NYECKUX Tell U IPOLeCCOB
(s1BNIEHUI): HHEpLUATIbHASI CUCTEMA OTCUETA,
MaTepHalibHasl TOYKa, a0COJIIOTHO yrpyras
nedopMmanius. BeimonHenne yueOHbIX
3a/laHUi Ha aHAJIN3 MEXaHUYECKHUX
MPOIECCOB (SIBJICHUI) C UCIIOJIb30BAHUEM
OCHOBHBIX IOJOKEHUI 1 3aKOHOB INHAMUKU:
Tpu 3akOHAa HprO0TOHA, IpUHIUIT
OTHOCHUTEJIbHOCTH

[ anunest, 3aKOH BCEMUPHOTO

TATOTEHUS.

Pabota B rpymnmax npu 00Cy X IeHun

BOIIPOCOB MEXIPEIMETHOTO XapaKTepa
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(HampuMep, 1Mo Teme «/[Brxenne B
PUPOJIEN)

2.3

Craruka TBEpIOro
Tena

AGcomoTHO TBepoe teno. [loctynarensHoe
W BpallaTeIbHOE IBMKEHUE TBEPAOTO TEA.
MOMEHT CHJIbI OTHOCUTEIIBHO OCH BPAlllCHUS.
[1ne4o cuibl. CnokeHHne CUil, MPUII0KEHHBIX
K TBEPJIOMY TEILY.

LleHTp TsKECTH TEIIA.

Y cnoBusi paBHOBECUS TBEPIOTO Tea.
YcroitunBoe, HeyCTOMYMBOE, Oe3pa3InuHOe
paBHOBECHE.

TeXHuYeCcKre yCTporuCTBa U
TEXHOJIOTMYECKHUE MPOLIECCH: KPOHILITEWH,
CTPOUTEJIbHBIN KPaH, pelieT4yarsie
KOHCTPYKLIUH

[IpoBeneHue ucciaeaoBaHus yCIOBUI
[PaBHOBECHS TBEPJIOTO Teja, UMEIOIIETO
OCh BpalleHUs; KOHCTPYHUPOBAHUE
KPOHIITEHHOB U pacyeT CHJI YIPYTOCTH;
M3y4YeHUE YCTOMYMBOCTH TBEPAOTO TEIa,
MMEIOIIETO TUIOMIA b OTIOPHI.

PelieHne pacueTHBIX 3a/1a4 C ABHO 3aJJaHHOM
1 HESBHO 3aJJaHHOM (U3UYECKON MOIEIBIO
C UCITOJIb30BAaHNEM OCHOBHBIX 3aKOHOB

1 (HOpMYJI CTAaTHKHU.

PelieHne KadyeCTBEHHBIX 3a1a4, TPEOYIOMNX
MPUMEHEHHUsI 3HAHUM

MO0 CTaTHUKE.

OO0BsICHEHHE YCTPOMCTBA U IPUHITUIIOB
EeHCTBHS KPOHIITEHA, CTPOUTEIHLHOTO
KpaHa, perieT4aThiXx KOHCTPYKIIUM.
OrnpeneneHne ycaoBUil NPUMEHUMOCTH
Moelel PU3nUecKuX Tell: abCOFOTHO
TBEPJI0C TEJIO.

BrimorHeHre yueOHbBIX 3aIaHU Ha aHAJIA3
MEXaHHUYECKHUX MPOIIECCOB (SBJICHUN) C
MCII0JIb30BAHHEM OCHOBHBIX MOJIOKEHUN U
3aKOHOB
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CTATUKU: YCJIOBUSA PABHOBECUA TBEPAOTO
Tciia

2.4

3aKOHBI COXPAHEHUS B
MEXaHHKe

10

MMmynbc MaTepruanbHON TOUYKH, CUCTEMBI
MaTepHaIbHbIX TOUEK. LIeHTp Macc cucTembl
MaTepHaIbHBIX TOYEK. TeopeMa 0 IBHKEHUN
eHTpa macc. IMIyibC CHITBI M UBMEHEHUE
MMITYJIbCa

Tena.

3aKOH COXpaHEHMS UMITYJibca. PeakTuBHOE
IBUYKECHHUE.

MOMEHT UMITYJIbCa MaTepUaJIbHON TOUKH.
[IpencraBieHne 0 COXpaHEHUH MOMEHTA
MMITYJIbCa B LIEHTPAJIbHBIX

MOJISX.

PaboTa cuibl Ha MajgoOM U Ha KOHEYHOM
nepemenieHuu. I'padudeckoe npeacTaBieHne
pabOTHI CHJIBI.

MOIIHOCTH CHUJIBI.

Kunernueckast s3Heprusi MaTepuaibHOU
ToukH. Teopema 006 U3MEHEHUH
KMHETUYECKON SHEPrur MaTepUajJIbHOU
TOYKH.

[loTeHnManbHbIe U HEMTOTEHIMAJIBHBIE CUIIBIL.
[loTreHumanbHas 3Heprud. [loTeHnuanbHas
PHEPTUs ynpyro aeGopMupoBaHHON

npy>xuHbl. [loTeHnmanpHas sHeprus tena

[TpoBeeHnEe KOCBEHHBIX U3MEPEHUI
UMITyJIbCA Tela, KHHETHYECKON U
MOTCHIIMAJILHOM SHEPTHH Tejla, MOIITHOCTH
CHWJIBI; TIPOBEJICHUE OIBITOB TIO MPOBEPKE
MPEIIIOKEHHOM TUTIOTE3BI ITPU U3YUCHUN
PaBHOYCKOPEHHOTO TIPSIMOJIMHEHHOTO
NIBYMOKCHUS U B3aUMOJICHCTBYSI TEJI.
OnpeneneHne aOCOTIOTHBIX U
OTHOCHTEJIHHBIX MMOTPEITHOCTEH N3MEPEHUH
dusnueckux BenmnyrH. OTIEHKA TPAHHUIL
norpentHocTei. [IpoBeneHue sKcrepuMeHTa
10 CPAaBHCHUIO U3MECHEHUS MMITYJIbCa

TeJa C UMITYJIbCOM CHJTBI, U3MCHCHHUS
MOTEHIIMALHON SHEPTUH MIPY>KUHBI C
paboTO¥ CHITBI TPCHUSI.

VccrenoBanue COXpaHSHHsI HMITYJIbCA TIPU
YIPYrOM B3aMOJICHCTBUHU, COXPAHECHHUSI
HHEPTUU MPU CBOOOTHOM IaJICHUH.
OmnpeneneHure padOThI CHIIbI TPEHUS TIPH
NBKEHUH TeJla TI0 HAKIIOHHOM
MIOCKOCTH.

HaOmronenue u 0ObsICHEHIE
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B OJTHOPOJIHOM TPABUTALIMOHHOM IIOJIE.
[TorenuumanbHas sHEprus TENa B
IrPABUTALMOHHOM I10JIE OJJHOPOJHOTO IIapa
(BHYTpH U BHE I1apa).

Bropas xocMuyeckast CKOpOCTb.

TpeTbss KOcMUYECKasi CKOPOCT.

CBs13b pabOThI HEMOTEHITUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON SHEPIUun
CHUCTEMBI TeJ. 3aKOH COXpPaHEHUs
MEXaHUYE€CKOW SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUSI.
YpaBuenue beprym 115 uaeaabHON
KUJKOCTHU KaK CJIEJICTBUE 3aKOHA
COXPaHEHHUsI MEXAHUYECKOM SHEPTUN.
TexHnyeckne ycTponucTBa u
TEXHOJIOTUYECKHUE MPOIIECCHI: IBUKEHUE
pakKeT, BOJIOMET, KOIep, IPYKUHHBIN
MUCTOJIET, TUPOCKOII, GUTYPHOE KaTaHHUE Ha
KOHBKaX PEaKTUBHOTO JIBMKEHUSI.
Pemienne pacueTHbIX 3a4a4 ¢ SBHO
3a/TaHHOW U HESIBHO 3aJlaHHOMN (hPU3UIECKOMN
MOJENBIO C UCIIOJIBb30BAHUEM OCHOBHBIX
3aKOHOB U (hOPMYJT MEXaHUKHU.

Pemenue kauecTBeHHBIX 3a/1a4,
TpeOYIONINX MPUMEHEHUS 3HAHUH T10
MEXaHUKE.

OO0bsicHeHHE PUHIIUIIOB ACHUCTBUS
BOJIOMETa, KOTIepa, MPYKUHHOTO
MUCTOJIETa, TUPOCKOTIIA.

OObsicHEHHE TBUKEHUS PAKET, PUTYPHOIO
KaTaHUs Ha KOHbKax. OnpezaeneHue
YCJIOBUH TPUMEHUMOCTH MOJICIICH
(bu3HYECKUX TeJl U MPOLECCOB (SIBICHU):
aOCOJIFOTHO YIIPyroe u abCOoIOTHO
HEYTIPYroe CTOJKHOBEHUS. BrinonHeHne
y4eOHBIX 3aJJaHUI Ha aHAIIU3
MEXaHUYECKHUX MPOIIECCOB (SBICHUI) C
UCIIOJIb30BAHUEM 3aKOHOB COXPAaHEHUS B
MEXaHHKE: 3aKOHBI COXPAaHEHUS UMITYJIbCca
U MEXaHUYECKON YHEPTHH, CBS3b PAOOTHI
CWJIBI C UI3MEHEHUEM MEXaHUUYECKOM
HHEPrUM Tela.

Hcnonb3oBanue I T-rexnonoruii
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pyu paboTe ¢ JONOJHUTEIbHBIMU
MCTOYHUKAMH UH(OpPMAIMH 0 TEME, UX
KPUTUYECKUIN aHAJIN3 U OLICHKA
TOCTOBEPHOCTHU

HTtoro o pazneny

35

Paspnen 3. MosiekyasipHas pusu

Ka H TCPpMOANHAMHUKA

3.1

OCHOBBI
MOJIEKYJIIPHO
KUHETUYECKOM
TEOpUH

15

OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-
kuHetnyeckoit reopun (MKT), ux onbsiTHOE
obocHoBanue. Juddysus. bpoynosckoe
NBUOKEHHE. XapakTep JABMKEHUS U
B3aUMOJICHCTBHUS YacTHIl BemecTBa. Moaenu
CTPOEHUS T'a30B, JKUJIKOCTEN U TBEPIBIX TEN U
00BsICHEHUE CBOICTB BEIIeCTBa HA OCHOBE
OTUX Mozelnel. Macca u pa3Mepbl MOJIEKYJT
(aromoB). KonnuecTBo BemecTa.
[TocTosiHHast ABorajapo.

TeruioBoe paBHOBecue. Temneparypa u
criocoObl ee n3mepenus. [llkana remnepatyp
Llenbcus.

Mojenb U1eaabHOr0 ra3a B MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU: YaCTHUILIbI I'a3a
NIBUKYTCS XaOTUYECKU U HE
B3aWMOJICUCTBYIOT APYT ¢ ApyroM. ['a3oBeie
3aKOHBI. YpaBHeHUE MeHieneeBa-
Krnaneiipona. AbcomtoTHas

[IpoBeeHME N3MEPEHNI TapaMETPOB rasa,
[IPOBEJCHUE UCCIIEA0BAHUIN 3aBUCUMOCTEN
(bu3MYECKUX BEJIMUYMH U OIBITOB MO IPOBEPKE
[IPEAJIOKEHHOMN TUIIOTE3BI IPU U3YyUYECHUH
YCTAHOBJICHUS

TEIJIOBOI'O PABHOBECHS U U30IPOLIECCOB

B rasax.

OmnpeneneHue aOCONIOTHBIX U
OTHOCHUTEJIBHBIX MTOTPELIHOCTEN U3MEPEHUI
buznueckux BennunH. O1ieHKa rpaHull
[MOTPELIHOCTEN. DKCIIEPUMEHTAIIbHAS
[IPOBEPKA YPABHEHUS COCTOSIHUSI UI€aJIbHOTO
rasza. Mzyuenue monesnen: ABUKEHUS YaCTHIL]
BEI[ECTBA, OPOYHOBCKOTO JIBUKEHUS. OIBITA
[[ITepHa, KPUCTALIINYECKUX PEILIETOK.
Peliennie pacueTHbIX 3a7a4 ¢ ABHO 33JJaHHOI
U HESIBHO 3aJ]aHHON (DU3MUECKON MOJIEIIBIO

C UCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
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TeMIeparypa (1Kajga TeMIepaTyp

KenbBuna). 3akon Jlansrona. M3omnporecch

B WJICAJIbHOM T'a3€ C MOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduueckoe
IpeJICTaBJIEHUE U30MPOIIECCOB: H30TEPMa,
n30xo0pa, nu3odapa.

CBs3b MEXAY JIaBICHUEM U CpEIHEN
KMHETUYECKOM YHEPTUel MOCTyNaTEIbHOTO
TEIJIOBOTO JBUKEHUSI MOJIEKYJI UIEATbHOTO
ra3a (OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-
KUHETUYECKOM TEOpHH HJIeabHOIO ra3a).
CBs13b a0COJIOTHOM TeMIepaTypbl
TEPMOJANHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETUYECKOM SHEpruei nocTynaTeabHOro
TEIJIOBOTO JBUYKEHHUSI €€ YaCTHII.
TexHuyeckne ycTpoucTBa u
TEXHOJIOTUYECKUE MPOIECCHI: TEPMOMETP,
O6apomeTp, MoJy4eHHe HaHOMATepUaoB U
dbopmyn MonekymsipHOU pusuku. Permenue
KayeCTBEHHBIX 3a]1a4, TPEOYIONTUX
MPUMEHEHUS 3HAHUU 110 MOJIEKYJISIPHOU
¢dusuke.

OObsicCHEeHHE YCTPONCTBA U MPUHIIUTIA
NeicTBUA TepMoMeTpa, OapomeTpa.
OObsCHEHHE MTOTYYeHHS] HAHOMAaTepPHAJIOB.
Omnpenenenue yciaoBU MPUMEHUMOCTH
Mojenelt GU3NIECKUX Tell U IMPOILIECCOB

(stBIEHUI): MOJIeIIeH ra3a, JKUJIKOCTU U
TBEPJIOTO (KPUCTATUTMYECKOTO) Tea,
UJICaIbHOTO Ta3a.

BrinonHenue yueOHbBIX 3aJaHU HA aHAN3
TETJIOBBIX MPOIECCOB (SBJICHUI) C
MCIIOJIb30BAHMEM OCHOBHBIX MOJIOKECHHUI
MKT u 3akOHOB MOJIEKYISAPHOUN (HUZUKU:
CBSI3b JABJICHUS UJICATTLHOTO Ta3a co
CpelHEN KUHETUYECKOU YHEPrueun
TEIJIOBOTO JBWKEHUSI M1 KOHLEHTpaluen
€ro MOJIEKYJ, CBS3b TEMIIEPATYPbI
BEILIECTBA CO CPEHEN KMHETUYECKON
SHEPTUEH TETIOBOTrO IBXKEHUS €r0
YacTHUL, CBSI3b JaBJICHUS UICATBHOIO rasa C
KOHLICHTPALMe MOJIEKYJI U €ro
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TeMIIepaTypoii, ypaBHeHHe MeHieneena-
Knaneitpona

3.2

TepmonnHamuka.
TermoBble MAIITHE]

20

Tepmonunamuueckas (T]]) cuctema. 3aganue
BHEIIHUX YCJIOBUH JJIs1 TEPMOAMHAMUYECKON
cucTeMbl. BHElIHNE U BHyTpEHHUE
napameTpsl. [TapameTpsl
TEPMOJAMHAMUYECKON CUCTEMBI KAK CPETHHE
3HAUYCHMS

BEJINYMH, ONTUCHIBAOIINUX €€ COCTOSIHUE

Ha MUKPOCKOIIMYECKOM YpPOBHE.

HyneBoe Hayano TepMOAMHAMUKH.
Camonpou3BoJIbHAS peslakcanus
TEPMOJANHAMUYECKON CUCTEMBI K TETNIOBOMY
[PaBHOBECHIO.

Mogeinb 1eanbHOro ra3a B TEpMOJINHAMUKE
- CICTEMA ypaBHEHUI: ypaBHEHUE
MenaeneeBa-KnamneipoHna u BeIpaXeHue s
BHYTPEHHEW dHEPTUH. Y CIOBUS
[IPUMEHUMOCTHU 3TOM MOJEIIN: HU3Kas
KOHLIEHTpALIUsI YaCTHII, BBICOKHE
TeMnepaTypsl. BeipaxxeHnue 11 BHyTpEHHEH
DHEPIMM OJJHOATOMHOI'O MIECAJIBHOIO rasa.
KBa3ucraTuyeckue U HECTaTUYECKUE
[IPOLIECCHI.

DnemeHTapHas pabora

M3MepeHne ynebHON TEIMIOEMKOCTH Pa3HbIX
BEIIECTB, NX CPABHEHHE, TPOBEICHUE
MCCIIEIOBAaHUI 3aBUCUMOCTEN (PU3HYECKUX
BEJIMYKMH U ONBITOB IO MTPOBEPKE
MPEJI0KEHHON TUIIOTE3bI IPU U3YUYECHUH
MPOIIECCOB TEIII0O0OMEHA U aIuadaTHOTO
nporiecca. Onpeaenenne abCOMOTHBIX U
OTHOCHUTEJIbHBIX MOTPEUTHOCTEN U3MEPEHUI
buznaeckux BeauduH. OleHKa TpaHuIl
norpemHocTel. M3yueHue B3auMoCBsI3u
SHEPIUU MEXKMOJICKYJISIPHOTO
B3aUMOJICUCTBUS U TEeMIIEPATyPhl KUTICHUS
skuaKocTer. M3yueHune TeninoBbIxX
NBUTATEJICH ¢ MCIOIb30BaHUEM
KOMITBIOTEPHBIX

MOJICIICH.

VccnenoBanue pa3HbIX CIIOCOOOB M3MECHEHUS
BHYTPEHHEW dHEpruu. Perenne pacueTHbIX
3a7a4 C SBHO 3aJJaHHOU U HEABHO 3aJJaHHOHU
(U3UIECKOI MOICIIBIO

C MCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB

1 GOpPMYI MOJIEKYJISIpHON (DU3UKH U

TCPMOJNHAMUKMU.

47



B TepMOAMHAMUKe. Berancnenue paboTsl
1o rpaduky npoiecca Ha pV-auarpamme.
Temnonepenaya Kkak cnoco0 U3MEHEHUs
BHYTPEHHEH SHEPIUHU TEPMOINHAMHYECKOM
cUCTeMbI 0e3 coBepieHus: paboThlI.
KonBekuus, TemionpoBogHOCTD,
U3Jy4YeHUe.

KosnuecTBO TEMIOTHI.

TennoeMKkoCTh Tena. Y aelbHas U MOJIApHAs
TEIJIOEMKOCTH BEIIECTBA. Y paBHEHUE
Maiiepa. Y aenpHas TEIJI0Ta CrOPAHUs
TOIUIMBA. PacueT koamvecTBa TEMIOTHI TPU
TerIonepeaaye.

[Tonsatue 06 agrabaTHOM MpoIlEcCce.
[lepBblii 3aKOH TEPMOJIUHAMUKH.
BnyTtpeHnHsis sHeprus.

KonmndecTBo TeminoTel u paboTa Kak MephbI
U3MEHEHUs1 BHYTPEHHEW 3HEpruu
TEPMOJAMHAMUYECKON CUCTEMBI.

BTopoii 3aKk0H TepMOJMHAMUKY JI51
PABHOBECHBIX MPOIIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE
TEPMOJAMHAMUYECKON CUCTEMBI TPOXOIAUT
eIUHCTBEHHAs aguadara.

Pemienne kauyecTBEHHBIX 3a/1a4,
TpeOyIONINX MPUMEHEHUS 3HAHUH TI0
MOJICKYJISIPHON (DPM3HKE M TEPMOJIUHAMUKE.

OOBsSICHEHHE YCTPONCTBA U TIPUHIIATIA
JCHCTBUS XOJIOIUIbHIKA, KOHJIUIIMOHEPA,
JIM3EIIEHOTO B KapOIOpaTOPHOTO
JBUTATEJIEH, TapOBOM TYPOUHBL.
OOBSICHCHHE TTOTYUCHHS CBEPXHU3KUX
TEMIIEPATYP, YTHIH3AIUN «TEIJIOBBIX)
OTXOJIOB C UCTIOJIH30BAaHUEM TEILIOBOTO
Hacoca, yTHIN3aluu OMOOPraHNIeCcKOTO
TOTIMBA JUIsl BRIPAOOTKU «TETUIOBOI» U
AIIEKTPOIHEPTUH.

Brinonnenue yueOHBIX 3aJaHUI Ha aHATU3
TETJIOBBIX MPOIECCOB (SBICHUI) C
UCIOJIb30BAHUEM OCHOBHBIX TOJIOKEHUM
MKT u 3aKOHOB MOJIEKYJIIpHOHN (HU3UKU U
TEPMOJIUHAMUKU: TIEPBBII 3aKOH
TEPMOJIUHAMUKHU, 3aKOH COXPAaHEHUS
HHEPrUM B TEIUIOBBIX MPOIIECCAX.
Ucnonws3oBanue | T-rexHonoruit mpu
paboTe C TOTOTHUTENHHBIMU UCTOYHUKAMHU
UH(GOPMAIIUU 10 TEME, UX KPUTHUECKUN
aHaJIN3 U OlIEHKa
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AOcouioTHas TeMrneparypa.

BTopoii 3ak0H TepMOIUHAMUKY 15
HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTy OT 00JIee XOJIOTHOTO
Tena K 0oyiee HarpeTomMy 0e3 KOMIEHCAIUH
(Knaysuyc). HeobpatuMocTh IpUpOIHBIX
MPOIECCOB.

[IpyHUMIIBI AEUCTBUS TEIJIOBBIX MAIWH.
KIII.

MaxkcumanbHoe 3HaueHue KIT/I.

Hukn Kapno.

DKOJOTMYECKHE ACTIEKThI UCIIOJIb30BaAHUS
TETUIOBBIX JIBUTaTeneu. TermnoBoe
3arpsiI3HEHUE OKPYIKAIOIIEH Cpeibl.
TexHu4Yeckue yCTpoucTBa u
TEXHOJOTUYECKHUE TTPOLIECCHI:
XOJIOJIUIIbHUK, KOHAUIIMOHED, TU3EIbHBIN 1
KapOIOpaTOPHBIN JBUTATEIH, TapOBas
TypOHHA, MOJTyYeHHE CBEPXHU3KHUX
TeMIepaTyp, YTHIN3AUS «TEIJIOBBIX)
OTXOJIOB C UCITOJIb30BaHUEM TEILNIOBOIO
Hacoca, yTHJIH3aIis OHOOPTraHUIECKOTO
TOIUTMBA JIUISl BEIPAOOTKH «TEIIJIOBOI H
3JIEKTPOIHEPTUH TI0CTOBEPHOCTH.

AHanu3 " olleHKa MMOCJIEICTBUN
WCIIOJIb30BAHMS TETUIOBBIX JIBUTATENICH U
TEIJIOBOTO 3arpsi3HEHUsT OKpY KaroIIei

Cpellbl C MO3ULUN FKOJIOTHUECKON
0€30macHOCTH; IPEACTABICHUH O
palroHaIbHOM MIPUPOIOTIONB30BaHUY (B
MpolIecce MOATOTOBKH COOOIIEHUH,
BBITIOJTHEHUH TPYIITOBBIX TPOCKTOB)
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3.3

ArperaTHble

COCTOSIHMS BEILIIECTBA.
Da30BbIC NTEPEXO/IbI

14

[TapooOpa3zoBaHue U KOHEHCALIUS.
Vcnapenue u kunenue. Y nejibHas
TeIJI0Ta MapooOpa3oBaHUS.
HachimmeHHbIe 1 HeHACHIIIICHHBIC TTaphl.
KauecTBeHHAs 3aBUCUMOCTb IJIOTHOCTH
W JIaBJICHUS HACBHIIIICHHOTO T1apa

OT TeMITepaTyphl, UX HE3aBUCUMOCTh
0T 00beMa HACKHIIIIEHHOTO Tapa.
3aBUCUMOCTD TeMITePaTyPhbl KHUITCHHSI
OT JIaBJICHUS B )KHUJIKOCTH.

BraxHocTh Bo3ayxa. AGCOTIOTHAs

U OTHOCUTEJIbHAS BIIaXKHOCTb.

TBepnoe teno. Kpucrammmyeckue
U aMOop(QHBIC Tesla. AHU30TPOIHUS
CBOMCTB KpUCTAJUIOB. [ImaBienue
W KpUCTaJUIM3alus. Y IeJbHas TeIioTa

riaienus. CyOnumanusi.
JledopMariuu TBEpAOTO Tea.
Pactsbxenue u cxxarue. Cnpur. Moayib
[Ownra. [Ipenen ynpyrux nedopmManui.
TermoBoe pacliMpeHue KUJIKOCTEN

U TBEPJBIX TeJ, 00bEMHOE U JIMHEHHOE

pacupeHue. AHFapMOHU3M TETUIOBBIX
KOJICOaHMI YacTHI] BEIECTBA KakK

MPUYMHA TETUIOBOTO PACIIUPEHHUS TEI
(Ha KAYECTBEHHOM YPOBHE).

[IpeobpazoBanue sHEprun B (pa30BbIX

HaGnroieHre CBOMCTB HACKHIIIIEHHBIX
napoB, MaJbIX Aedopmariuii,
MpOBEJCHNUE KOCBEHHBIX U3MEPEHUI
YACIbHOW TETUIOTHI TUIABJICHHUS JIbJIA,
A0COIOTHOM BJIaKHOCTH BO3/1yXa,
Koa(puIeHTa MOBEpXHOCTHOTO
HaTsDKeHUs1, MmoayJisa FOHra.

M3yueHre 3akOHOMEPHOCTEH UcCTapeHus
W KUTICHUS KUJIKOCTEH, B TOM YHUCIIE
KUIIEHUS NTPU TOHM>KEHHOM JIaBJICHUH,
HArpeBaHUS U TJIABJICHUS
KPUCTALITUYECKOTO BEIIECTBA,
KaIWJUISIPHBIX SIBIICHUN, CMaulBaHUSI.
[IpoBenieHne ONMBITOB C MBUIbHBIMU
MJICHKaAMHU.

VccnenoBanue MoJienu

HEHBIOTOHOBCKOM >KHIKOCTH.

Pemenue PaCUYCTHBIX 3a/1a4 C ABHO

3aJIaHHOI U HEABHO 3aJaHHOU
(bH3UIECKO MOCTIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U (HOpMYJT MOJIEKYJISIpHON (pU3UKH

1 TCPMOANHAMMUKH.
Pemenne kaueCTBEHHBIX 3a1a4,

TpeOyIOIUX MPUMEHEHUS 3HAHUH
10 MOJICKYJIIPHON (pU3MKe

1 TCPMOJWHAMMUKCE.
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nepexonax.

YpaBHEHHE TEIIOBOTO OanaHca.
[loBepxHocTHOE HaTskeHue. KoappunueHt
MOBEPXHOCTHOI'O HaTshkeHus. Kanusisipuele
siBJIeHMS. JlaBiieHUE 1O UCKPUBJICHHOM
MOBEPXHOCTHIO )KUJIKOCTH.

dopmyna Jlannaca.

‘TexXHU4YEeCKre yCTpONCTBA U
TEXHOJIOTUYECKUE MTPOLIECCHI: KUIKUE
KpUCTaJUIbl, COBPEMEHHbBIE MaTE€pPUAJIbI

OO0BsiCHEHHE OCHOBHBIX MPUHITUIIOB
CTPOEHUS )KUIKUX KPUCTAIIIOB,

[MOJTy4YECHUSI COBPEMEHHBIX MATEPHUAIIOB.
OnpeneneHne yciaoBUN MPUMEHUMOCTH
Moenel PU3nUeCKuX Tell U MPOIECCOB
(sIBIIEHUI): MOJIENIEH ra3a, >KUIKOCTH U
TBEPJIOTO (KPUCTATUTMYECKOTO) Tena,
WJICalIbHOTO Ta3a.

BrinoHeHUe yueOHbIX 3aJjaHUN Ha aHAU3
TETJIOBBIX MPOIECCOB (SBICHUI) C
MCII0JIb30BAHUEM OCHOBHBIX IOJIOKEHUN
MKT u 3akOHOB MOJIEKYJISIPHON (PUBHKHU U
TEPMOJVHAMUKHU: CBSA3b JaBJICHUS
MJICAIbHOTO Ta3a C KOHLEHTPALUEeH MOJIEKY
1 €ro TeMIIePaTypoil, ypaBHEHHE
MenaeneeBa-Knaneipona, nepBbiii 3aKOH
TEPMOJANHAMUKH.

PaboTa B rpymmax mnpu o0cyXaeHIN
BOIIPOCOB MEXIPEIMETHOTO XapaKTepa
(mampumep, o Teme «Termioo00MeH B )KUBOH

[PUPOICH)

Mtoro no pa3geny 49
Pa3znen 4. DiexkTpoanHaMuka
4.1 DIIEKTPUUECKOE MOJIe 24

DJIEKTpU3AIUSI TE U €€ MPOSBICHUS.
DnekTpuueckuil 3apsaa. JlBa Buaa

PIIEKTpUYECKUX 3apsaoB. [IpoBoaHUKH,

[IpoBeieHNEe KOCBEHHBIX U3MEPEHUN U
OMBITOB IO NMPOBEPKE MPEUIOKEHHON

TUTIOTC3bI IPU N3YUCHUHN
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JTUBJIEKTPUKU U TTOJTYIIPOBOAHUKH.
DJIEMEHTAapHBIN YIEKTPUUECKAN 3apsia.
3aKOH COXPaHEHHUs DJIEKTPUUECKOTO
3apsna.

BzaumopeiictBue 3apsaoB.

Toueunsle 3apsaapl. 3akoH KyioHa.
DnekTpuueckoe nose. Ero nerictBrue Ha
JeKTpUYeCKue 3apsasl. HanpsskeHHOCTH
anekTpuyeckoro nos. [IpoGHbIi 3apsi.
JIuHUY HaNPSYKEHHOCTH AJIEKTPUYECKOTO
noJist. OHOPOIHOE ANEKTPUUECKOE TTOJIE.
[ToTeHuMaNBbHOCTH
AIEKTPOCTATUYECKOTO 1oJIsl. Pa3HOCTH
NOTEHIMAJIOB U HAIIPSKEHUE.
[ToTeHunanpHas 3HEPrUs 3apsiia B
3IEKTPOCTATUYECKOM IIOJIE.

[ToTeHnMan 3MeKTPOCTAaTUIECKOTO MOJISL.
CBs13b HAIIPSKEHHOCTH TOJISI U pa3HOCTH
MOTEHIUAJIOB UISl 3JIEKTPOCTATUYECKOTO
noJisi (Kak OJJHOPOJIHOTO, TaK U
HEOJHOPOHOTO0).

[IpuHIMI Cynepno3uLMH IEKTPUUECKUX
IOJIEH.

[Tonie Toueunoro 3apsna. [lone
paBHOMEpPHO 3apspkeHHOH cdepsl. [Tone
PaBHOMEPHO 3apsKEHHOTO M0 00BeMY
B3aMMO/JIEICTBUS 3apsSKEHHBIX TEJl, 3apsiaa

KOHJIEHCATOPa, MOCIEA0BATEIBLHOTO
COCIMHEHUS KOHJIEHCATOPOB.
Ornpenenennie abCOTIOTHBIX U
OTHOCHUTEJIBHBIX ITOTPEIIHOCTEN U3MEPEHUI
¢uznyeckux BenuunH. OneHKa rpaHull
norpemHocteil. Habmonenue
IIPEBPALICHUS SHEPTUH 3aPSKEHHOTO
KOHJICHCATOPa B DHEPTUIO U3ITyUYCHHUS
CBETOJIMO/1A, UCCIIEIOBAHUE pa3psia
KOHJIEHCATopa uepe3 pe3uctop. Mzyuenue
3aBUCUMOCTH 3JIEKTPOEMKOCTH INIOCKOTO
KOHJIEHCATOpa OT IJIOIIA/IU [IJIACTUH,
pacCTOSIHUS MEXI1Y HUMHU U
JUAJIEKTPUYECKON TPOHUIIAEMOCTH.
N3yueHne KapTHH JIMHUI HAIPSHKEHHOCTH
AIEKTPUUECKOTO OISl TOUEYHOTO 3apsa,
PaBHOMEPHO 3apsiKeHHOU chephl,
PaBHOMEPHO 3apsIKEHHOTO 10 00bEMY
1iapa, paBHOMEPHO 3apsKEHHON
OECKOHEYHOM MIOCKOCTH U
SKBUIIOTEHIIUATIBHBIX TIOBEPXHOCTEN.
Pemenue pacueTHbIX 3a7a4 ¢ IBHO
3aJJaHHOM W HESIBHO 3aJaHHOM mapa. [lone
pPaBHOMEPHO 3aps>KEHHON OeCKOHEUHOM
II0CKOCTU. KapTuHb! TMHUN
HaNpsDKEHHOCTH 3THUX HOJIEH U
AKBUIIOTEHIIMAIbHBIX [TOBEPXHOCTEN.
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[IpoBOHUKH B 3JEKTPOCTATUYECKOM IOJIE.
YcnoBue paBHOBECHS 3apsI0B.

JIMBIIEKTPUKU B 3JIEKTPOCTATUYECKOM IOJI€.

JvanekTpudeckas IpOHULIAEMOCTh
BemlecTBa. KonaeHcaTop. DJIEKTpOEMKOCTh
KOHJIEHCATOpa. DJIEKTPOEMKOCTh IITIOCKOTO
KoHJIeHcaTopa. [lapamnensHoe coequuenne
KOHJICHCAaTOPOB.

[TocnenoBarenbHOE COETUHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHLKEHHOTO KOHAEHCATOPA.
JIBrkeHue 3apsHKEHHOM YaCTHIbI B
OJIHOPOJIHOM 3JIEKTPUYECKOM II0JIE.
TexHu4Yeckue yCcTpoucTBa u
TEXHOJIOTMYECKHUE MPOLIECCHI: JIEKTPOCKOIL,
3IEKTPOMETP, IIEKTPOCTATUUECKAS
3aI1Ta, 3a3eMJICHUE AIIEKTPONPUOOPOB,
KOHJIEHCAaTOpbl, reHepatop Ban ae I'paada
dbu3znyecKoil MOJIEIbIO C UCTIONB30BAHUEM
OCHOBHBIX 3aKOHOB U (popmyT
3IEKTPOCTATUKH.

Pemenue kauecTBEeHHBIX 3a/1a4,
TpeOyIONINX MPUMEHEHUS 3HAHUH T10
3JIEKTPOCTATHUKE.

OObscHEeHHE YCTPONCTBA U MPUHIINTIA
JIEUCTBUS JIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJICHCAaTOPOB, reHeparopa Ban ne

['paada. O6bsicHeHUE PabOTHI
AIIEKTPOCTATUUECKOMN 3alUThI, 3a3€MJICHUS
aneKTpornpudopoB. OnpeeseHne yCiaoBUi
MPUMEHUMOCTU MOJIEeH PU3UUECKUX Te:
TOYEYHBIN 3apsJl, OTHOPOJIHOE
AIIEKTPUYECKOE TOJIE.

BrinonnHeHue yueOHbIX 3ajaHUN Ha aHATU3
AIIEKTPUYECKUX MPOIIECCOB (SIBJIEHUN) C
UCIOJIb30BAHHEM OCHOBHBIX MOJIOKEHUN U
3aKOHOB AJIEKTPOJUHAMUKHU: 3aKOH
COXpaHEHHUsI IEKTPUIECKOT0 3aps/ia, 3aKOH
KynoHna, noTeHInanbHOCTb
AIIEKTPOCTATHYECKOTO TMOJS, MPUHIIHI
CYNEpHO3UIUU  IIEKTPUUECKUX TOJICH.
Hcnonb3oBanue I T-rexHonoruii
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pHu padboTe C JONOJHUTEIbHBIMU
WUCTOYHUKAMH WH(OPMAIIH 110 TEMe, UX
KPUTUYECKUI aHAJIN3 U OLICHKA
TTOCTOBEPHOCTHU

4.2

[TocTosiHHBIN
PIEKTPUYECKUM TOK

24

Cuna Toka. [TocTOsSSHHBIN TOK.

Y cnoBus CyIeCTBOBAHMS TOCTOSTHHOTO
DIIEKTPUYECKOTO TOKa. IcTOUYHUKH TOKa.
Hanpsoxenne U u DJ1C £.

3akon Oma J1sl ydacTKa IeIH.
DJIEKTPUUECKOE COMTPOTHUBIICHHUE.
3aBUCUMOCTH CONMPOTUBIICHUS OJHOPOIHOTO
MPOBOJIHUKA OT €TO

TUTHHBI U TTOIIAIN ITOTIEPEYHOT0 CEUCHHUS.
Y nenpbHOE CONMPOTUBIICHNE BEIIECTRA.
[TocienoBaTenpHOE, MapaljieabHOE,
CMeIIaHHOE COCAMHEHUE TTPOBOTHUKOB.
PacyeT pa3BeTBJICHHBIX DJIEKTPUUECKUX
neneit. [IpaBuna Kupxroda.

PaboTa 2JIeKTPUIECKOTO TOKA.

3akoH J[>xoynsa-Jlenna.

MOIIHOCTH JIEKTPUUECKOTO TOKa. TeroBas
MOIITHOCTb, BBIJICJIsIEMasi Ha PE3UCTOPE.
2J1C u BHyTpeHHEE CONPOTUBIICHHE
MCTOYHMKA TOKA. 3akoH OMa 11 MOJTHOU
(3aMKHYTOM)

[IpoBeneHnE NPSAMBIX U3MEPEHHI CUJIBI TOKA
W HANPSKEHUsI, KOCBEHHBIX U3MEPEHUN
yaenabHoro conporusienus, 31C u
BHYTPEHHETO CONPOTUBIICHNUS UCTOYHUKA
TOKa, TPOBEJICHUE UCCIIECIOBAHUI
3aBUCUMOCTEN (PU3NUECKUX BETMYUH U
OMBITOB 1O MPOBEPKE MPEI0KEHHON
rUIOTE3bl IPU U3YYEHHUH LETIEH TOCTOSIHHOTO
TOKA.

OmnpeneneHue aOCONIOTHBIX U
OTHOCHUTEJIbHBIX MTOTPELIHOCTEN N3MEPEHUI
buznueckux BennunH. OeHKa rpaHull
rorpermHocTen. M3yuenrne KopoTKkoro
3aMbIKaHUS FaJbBaHUYECKOTO JIEMEHTA U
OLICHKA

BHYTPEHHETO COMPOTUBJICHUS.

Penienue pacdyeTHbBIX 3a7a4 € IBHO 33/IaHHOU
1 HESBHO 3aJJaHHOHN (YU3UICCKON MOCIIBIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB

U GOpPMYJI IIOCTOSIHHOTO TOKA.

Pemenne kaueCTBEHHBIX 3a1a4,
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PIEKTPUYECKOW 1enu. MOIHOCTh UCTOYHUKA
Toka. KopoTkoe 3ambikanue. Konnencarop B
L[EITH ITOCTOSTHHOT'O

TOKA.

TexHuuecknue ycTpoucTBa u
TEXHOJIOTMYECKHUE MTPOLIECCHI:

aMIIEpMETP, BOJIBTMETP, PEOCTAT, CUETUNK
PIIEKTPUYECKON DHEPTUH

TPEOYIOINX MPUMEHEHUS 3HAHUI

1 3aKOHOB TTOCTOSIHHOTO TOKa.

OO0BsiICHEeHHE YCTPOMCTBA U IPUHITUTIA
NENCTBUS aMIlepMeTpa, BOJIbTMETPA,
peocTaTa, CYETUNKA HICKTPUICCKON IHEPTUH.
BrinoHeHue yueOHbIX 3aJaHUi Ha aHAJU3
DIIEKTPUYECKUX MPOIIECCOB (SIBJICHUN) C
HCII0JIb30BAHMEM OCHOBHBIX TMOJIOKEHUN U
3aKOHOB AJIEKTPOJIMHAMMUKHU: 3aKOHBI OMa 11t
y4acTKa LENH U 7151 3aMKHYTOMN
PIIEKTPUUYECKOU 1ENH, 3aKOH JIkoyis-JIleHna.
PaboTa B rpymnmax mpu o0CyXaeHUN
BOIIPOCOB MEXKIPEIMETHOTO XapaKTepa
(Hampumep, 1Mo TemMe «DIEKTPUIECKUe
SIBJICHUS B IPUPOJIEN)

4.3

ToKH B pa3IM4HbIX
cpenax

DJIeKTpUUecKasi IPOBOJAUMOCTD Pa3IMYHbIX
BEILIECTB. DJIEKTPOHHAS! TPOBOJIUMOCTD
TBEP/IbIX METAJIJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJUIOB OT TEMIIEPATYyPBhI.
CBepXnpoBOAMMOCTh. DIIEKTPUUECKUN TOK B
BAKYyME.

CBOIICTBA 3JIEKTPOHHBIX MTYUKOB.
[ToynpoBogauku. CoOCcTBeHHAS U

[IPUMECHast IPOBOJUMOCTD

[IpoBecHME KOCBEHHBIX U3MEPEHUN U
MCCIICIOBAHUI 3aBUCUMOCTEN MEXKITY
bu3nYeCKUMU BETMYMHAMHY TPU U3YUCHUH
[IPOLIECCOB MPOTEKAHUS

PIIEKTPUYECKOTO TOKA B METAJIAX,
DIIEKTPOJINTAX U MOJIYIIPOBOIHUKAX.
Ornpenenenre abCOTIOTHBIX U
OTHOCHUTEJIbHBIX ITOTPEIIHOCTEN U3MEPEHUI

(bU3NIECKUX BEIUYHH.
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IOJIYITPOBOAHUKOB. CBOMCTBA P-N-
nepexoza. [lonynpoBogHUKOBBIE TPUOOPHI.
DJIEKTPUYECKUI TOK B DJIEKTPOJIUTAX.
DJIEKTPOIUTUYECKAS TUCCOLIAALINSL.
Onektponus. 3akoHbl apanes s
JIEKTPOJIN3A.

DJIEKTPUYECKUI TOK B ras3ax.
CamocToATENbHBIA U HECAMOCTOATENIbHBIN
paspsan. PaznuuHble TUIIBI
CaMOCTOSITEIBHOTO pa3psiaa. MonHus.
[Inazma. TexHuueckue yCTporucTBa U
PaKTUYECKOE NPUMEHEHUE:!
razopazpsiiHbI€ JIaMIIbl, JIEKTPOHHO -
JTyueBas TpyOKa, MOJIyIPOBOJHUKOBBIE
npuOOpkI: U0, TPAH3UCTOP, hoTOANO,
CBETO/IMO/, TaIbBaHUKA, paUHUPOBAHUE
M€/, BbIIUIABKA AIFOMUHUSA, SJIEKTPOHHAs
MUKPOCKOTIHS

OueHka rpaHull MOTPEIIHOCTEH.
Habmionenue snekTposnsa, u3ydeHue u
00BSICHEHHE TIPOBOJIMMOCTH 3JIEKTPOJIUTOB,
JKCIIEPUMEHTAIIbHOE U3yYECHUE 3aKOHOB
anekTponusa Dapanes.

CHsATHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU
IU0Ja.

CpaBHeHUE TPOBOJUMOCTH METAJIOB U
IIOJIYITPOBOIHHUKOB.

N3yueHne HCKpOBOTO paspsiaa v
MPOBOJUMOCTH BO3IyXa.

Pemienue pacueTHbIX 3a/1a4 C SIBHO
3a/IaHHON U HESIBHO 3aJIaHHON (DU3NYECKON
MOJIEJIBIO C UCITOJIb30BAHUEM
3aKOHOMEPHOCTEHN MOCTOSHHOTO TOKA B
pa3nu4HbIX cpenax. Pemenue
KaueCTBEHHBIX 3a/1a4, TPEOYIOIINX
MIPUMEHEHHUS 3aKOHOMEPHOCTEMN
IIOCTOSIHHOTO TOKA B Pa3JINYHbIX Cpeaax.
OObsicHEeHHE YCTPONUCTBA U IPUHIIUIIA
JEHCTBUS Ta30pa3psAHbIX JamIl,
AIIEKTPOHHO-TY4Y€eBOI TPyOKH,
MOJTyIPOBOAHUKOBBIX PUOOPOB: AHOIA,
TpaH3ucTopa, GoTo10/1a, CBETOIMO/IA.

56



OenepanbHas padouas nporpamma | Gusuka. 10-11 knaccel (yriayOneHHBIH YPOBEHB)

OO0bsICHEHHE CYTH IIPOLIECCOB: TaJIbBAHUKH,
paduHUPOBaHUS MEU, BHITIIIAaBKU
QIIFOMHUHMS, JIEKTPOHHON MUKPOCKOIINH

Wtoro no pazneny o4

Paszpnen S. @Pu3nyeckuii NPAKTHKYM

0.1 Du3HICCKHI 16 [TpoBeeHnEe KOCBEHHBIX H3MEPEHHUH,

[PAKTHIYM CriocoObl U3MepeHust PU3NYECKUX MCCIIEIOBAaHUI 3aBUCUMOCTEN (U3UUYECKUX

BEJIMYMH C UCII0JIb30BAaHUEM BEJINYMH, ITPOBEPKA MPEUIOKEHHBIX TUIIOTES
QHAJIOTOBBIX M IU(PPOBBIX U3MEPUTEILHBIX  |(BBIOOP U3 pabOT, ONMCAHHBIX B
pUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX  (TEMAaTHYECKHUX pa3fienax «YUYeHUYECKUN
CUCTEM. DKCIIEPUMEHT, TabopaTopHbIe paboThI,
AOGCOJIOTHBIE U OTHOCUTEIILHBIC PAKTUKYM)
MOTPEIIHOCTH U3MEPEHHUIN PU3NYECKUX
BenuunH. OLIeHKa TPaHMIl TOTPETHOCTEN

MToro no pazaeny 16

Pe3epBHOE BpeMs 10

OBILEE KOJIMYECTBO 170

YACOB I10 ITPOTPAMME
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11 KVIACC

Haumenosauue
Ne KomuuectBo OCHOBHBEIE BUIIBI NEITEILHOCTH
/ pa3ziesioB U TEM [IporpamMmmHOe coaeprxkanue
/i 1acoB 00yJaromuxcs
y4eOHOro npeamera
Paspgen 1. DuiekTpoaHAMHKA
1.1 |[Mar"urHoe 1oJje 14

BzanmoeiicTBue NOCTOSSHHBIX MAarHUTOB 1
MPOBOJHUKOB C TOKOM. MarHuTHoOE moJie.
Bekrop MarauTHOM MHAYKUMU. [IpruHIMAI
CyNEepIIO3UIIMKA MarHUTHBIX Nosiei. JInnun
MarHUTHOM

WH]TYKIUH.

MarauTHoOE 10JI€ MPOBOJHUKA C TOKOM
(MpssMOTO TIPOBOIHMKA, KATYIIIKU U
KpyroBoro BuTka). OnbeIT Dpcrena. Cuiia
AMriepa, ee HalpaBJICHUE U MOJYJIb.

Cuna JlopeHiia, ee HarpaBJIE€HUE U MOTYJIb.
J[BrKeHUE 3apSHKEHHOM YacCTHIIbI B
OJIHOPOJTHOM MarHUTHOM I1oJie. PaGoTa criibt
JlopeHiia.

MarauTHoOE I10JI€ B BEIIECTBE.
DeppoMarHeTky, rapa- u JMaMarHeTUKHU.
TexHuueckue yCTpoucTBa 1
TEXHOJIOTHYECKUE MPOLIECCHI:

[MPUMCHCHHUC IMOCTOAHHBIX MAIrHUTOB,

[[poBeIeHME KOCBEHHBIX U3MEPEHUM CUJIBI
AMriepa, IPOBEICHUE UCCIICIOBAHUS
3aBUCUMOCTEH MEXTy DHU3UUYECKUMHU
BEJIMYMHAMHU U OIIBITOB IO IPOBEPKE
[PEIJIOKEHHON TUMOTE3bI IPU U3YUYECHUU
JIEVCTBUSA TOCTOSHHOIO MAarHUTA Ha PAMKY C
TOKOM, B3aUMOJICICTBUS ITPOBOTHUKA
C MAarHUTHBIM II0JIEM.
Ornpenenenre abCOTIOTHBIX U
OTHOCHUTEJIbHBIX TTOrPEITHOCTEN N3MEPEHNU I
buznaeckux BenuduH. OleHKa TpPaHuIl
rnorpemnocTen. McecienoBanme MarHuTHOTO
[10JIs1 TOCTOSIHHBIX MarHUTOB, CBOMCTB
dbeppoMarHeTUKOB.
OrnpeneneHue yCIoBUM MPUMEHUMOCTH
MOJIEIY OJTHOPOJHOTO MarHUTHOTO
1OJISI.
Onpenenenue HaNpaBJICHUS UHAYKIIUN
MAarHUTHOTO I10JIs1 IIPOBOJHUKA C TOKOM,
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3JIEKTPOMATHUTOB, TECTEP-MYJIBTUMETP, cuiiel Amriepa u cuisl JIopeHiia.

AJIEKTPOIBUTATEINb SIKOOH, yCKOpUTENH N3ydeHune KapTUHBI TUHUN UHIYKIHA

3JIEMEHTAPHBIX YaCTHUIL MarHUTHOTO HOJIS MOJI0COBOI0 U
MOIKOBOOOPA3HOTO MOCTOSTHHBIX
MAarHMTOB, JUIMHHOT'O MPSIMOTO
MPOBOJIHUKA, 3aMKHYTOT'O KOJIBLIEBOT'O
MPOBOJIHMKA, KATYIIKHA C TOKOM.
OO0bsicHeHHE B3aUMOJICHCTBUS JABYX
MIPOBOJHUKOB C TOKOM, JCHCTBUS CHUJIbI
JlopeH1ia Ha MOHBI JIEKTPOJIUTA.
HaGnronenue nBukeHUsl mydka
AJIEKTPOHOB B MATHUTHOM TIOJIE.
N3yyenne npuHuUna JelCTBUS
AIEKTPOU3MEPUTEIHLHOTO TTpHUOOpa
MAarHUTO3JIEKTPUUYECKON CUCTEMBI.
Pemenue pacueTHbIX 3374 C SIBHO
3aJITaHHOM U HESIBHO 3aJJaHHOHI
(GU3UIECKOI MOJCIIBIO C UCITOJIb30BAHHEM
OCHOBHBIX 3aKOHOB U (POPMYIT IO TeMe
«MarHuTHOE I10JIE».
Pelienne kauecTBEHHBIX 3a/1a4,
TPEOYIOIMMX MPUMEHEHHS 3HAHHUH 110 TEME
«MaruutHoe noiie». OObSICHEHHE
YCTPOMCTBA U IIPUHLIUIA JECHCTBUS
3JIEKTPOMAarHuTOB, TECTEpa-
MYJIBTHUMETPA, ANEKTPOABUTATEIIS



SAxobu, yckopuTenei 31eMEeHTapHbIX YaCTHII.
OO0bsicHeHHE PUMEHEHUS TOCTOSHHBIX
MarHHTOB

1.2

DJIEKTPOMAarHuTHast
VH Ty KITHST

13

SBIIEHUE AIEKTPOMATHUTHON WHIYKIIUU.
[loTok BekTOpa MarHuTHOW UHAYKUIUK. D/(C
WHIYKIIMU. 3aKOH 3JICKTPOMArHUTHOM
uHaykunn @apanes. Buxpesoe
prekTpuueckoe nose. Toku Dyko.

2JIC uHAYKIMH B IPOBOJHUKE, JBHKYILIEMCS
B OJITHOPOJHOM

MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NuayktuBHOCTh. KaTyika MHIYKTUBHOCTHU B
[IETI1 TTIOCTOSIHHOI'O TOKa. SIBJIeHHe
camouHaykiuu. 3/JC caMOUHIYKIUU.
DHEPIrUsi MAarHUTHOTO TOJIsI KaTYIITKH

C TOKOM.

DJICKTPOMArHuTHOE TOJIE.

TexHU4YecKre yCTpOrCTBa U
TEXHOJIOTHYECKUE MPOLIECCHI:

WHIYKIMOHHAS I1€4b, COJICHOWI, 3aIlI1Ta

OT BJIEKTPHU3ALNU TEJI IPU ABH>KEHUU

B MAarHUTHOM I10JIe 3eMJIH

[IpoBeneHue uccae0BaHus 3aBUCUMOCTEH
(GU3UYECKUX BETUYMH U OMBITOB IO TPOBEPKE
MPEAI0KEHHON TUITOTE3bI MPU U3YUYCHUH
SIBJICHUS DJICKTPOMArHUTHOW MHIYKIIHH.
OrnpeneneHne HHAYKIIUH BUXPEBOTO
MarHUTHOTO I10JIS.

Ornpenenenne abCOTIOTHBIX U
OTHOCHTEIIPHBIX MTOTPEITHOCTEH N3MEPEHHI
bu3udeckux BeauduH. OleHKa TPaHull
MOrPEIIHOCTEN. DKCIIEPUMEHTAIBHOE
n3yuyeHue npasuia Jlenna.

VccnenoBanue sIBICHUS CAMOUHITYKITHH,
3aucuMocTtu DJ[C caMOMHIYKIIUU OT
CKOPOCTH U3MEHEHHUSI CHUJIbI TOKa

B IICITH.

V3ydeHue majicHusl MarHuTa B aTJlOMHHUEBOM
(MemHOM) TpyOe.

COopka MOJEIH 3JIEKTPOMarHUTHOTO
reHeparopa.

Pemenre pacueTHbIX 3a7a4 C IBHO 33/IaHHOMN

1 HESIBHO 3aJJaHHOM
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(bu3nyecKoi MOJIEbIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB

1 hopMyI1 10 TeMe «JIeKTPOMarHuTHas
WHTYKIIHSD.

PereHne kauecTBEHHBIX 3a7a4, TPEOYIOIIHX
MPUMCHECHHSI 3HAHUH 110 TeMe
«NEKTPOMarHUTHAsT HHIYKIUS».
OOBSICHCHHE OCHOBHBIX TIPUHIIUIIOB
NENCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, TAKHX

KaK: MHAYKIUOHHAS TIe4b, COJICHOUI,
3allKTa OT JIEKTPU3ALUU Tell

Mpy IBU>KEHUU B MAarHUTHOM I10JI€

3eMIIH.

PaboTa B rpymmax mnpu o0CyXaeHUN
BOIIPOCOB MEXKIPEIMETHOTO XapaKTepa
(Hanmpumep, 1Mo TeMe «DJIEKTPOMATrHUTHbIE
SIBJICHUS B TIPUPOJIEY)

MTtoro o pasaeny 27

Pa3znen 2. KoneGaHusi 1 BOJHBI

2.1 Mexanueckue 10 KonebarenbHas cucrema. [IpoBeneHre KOCBEHHBIX U3MEpPEHUH,
KosieOaHus

CB0OOIHBIE KOJIEOAHUS.
["apMoHHMUYecKHue KoIeOaHusl.
KuHemMaTHueckoe U TUHAMHUYECKOES
ONKcaHue. DHEPTeTHUECKOE OIMMMCAHNE

MCCIIe0OBaHUs 3aBUCUMOCTEN MEXKTY
(bu3MYECKUMU BETMYMHAMHE U OIBITOB 10
[IPOBEPKE MPEAJIOKEHHOM TUIOTE3bI PU
W3YYCHUH KOJICOAHUI HUTSHOTO
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(3aKOH COXpaHEHUSI MEXaHUYECKOU
sHepruu). BeiBoa TMHAMUUECKOTO
OTIMCAHUs TAPMOHUYECKUX KOJICOaHMI 13
WX DHEPreTUYECKOTr0 U KHHEMAaTUYECKOr 0
onMcaHus. AMIUTUTYa U (a3a KoneOaHu.
CBs13b aMILTUTYIbI KOJICOAHHUI UCXOTHOM
BEJIMYUHBI C aMIUTUTYIaMU KoJieOaHUl ee
CKOpPOCTH U YCKOPEHHUS.

[Tepron u yacToTa KoJieOaHUH.

[Tepron ManbIx cBOOOIHBIX KOeOaHUH
MaTeMaTH4eCcKoro MasTHuKa. [lepuon
CBOOOHBIX KOJIEOaHUH TPy KHUHHOTO
MasTHUKA.

[TonsiTHe 0 3aTyxaromux KoJaeOaHUSX.
Boinyskiennsie konebanus. Pezonanc.
Pe3onancHas kpuBas. BiusiHue 3aryxanus
Ha BUJI P€30HAHCHOW KPUBOU.
ABTOKOJIC0aHUS.

TexHuyeckre ycTpoucTBa u
TEXHOJIOTUYECKHE MPOIIECCHI: METPOHOM,
4achkl, Ka4elll, My3bIKaJIbHbIE
WHCTPYMEHTHI, cericMorpad U IpyKHHHOTO
MasTHUKOB, BBIHYK/ICHHBIX U 3aTyXaroUUX
MEXaHMYeCKHUX Kosebanuii. OnpenenacHue
a0COIOTHBIX M OTHOCUTEIIbHBIX
MOTPEUTHOCTEH U3MEepeHNH (PU3HUecKux
BennyuH. OlLIeHKa IpaHull OTrPEIIHOCTEMH.

HaOmtonenue He3aBUCUMOCTH TIEPHOJIA
MaJbIX KoJeOaHuM rpy3a Ha HUTH OT
aAMILTUTY JIBI.
OKCIEepUMEHTaJbHass IPOBEpPKAa  3aKOHA
COXpaHEHMsI DHEPruM TMpu KoJeOaHUIX
rpy3a Ha Ipy>KHUHE.

HaGnronenue pezonanca.

Onpenenenne yciaoBUNA MPUMEHUMOCTH
MOJIeJIA MAaTEMaTUYECKOTO MasTHUKA U
UJICANbHOTO IPYKUHHOI'O MAsITHUKA.
Pemrenne pacueTHbIX 3a4a4 ¢ IBHO
3a/IaHHOU U HESIBHO 3aJJaHHOM (hPU3UYECKOM
MOJIEJIbIO C UCITOJIb30BAHMEM OCHOBHBIX
3aKOHOB U (popMys IO Teme
«MexaHuveckue KoieOaHus.

Pemienne kauecTBEHHBIX 3a/1a4,
TpeOYIOUINX MPUMEHEHUS 3HAaHUHN IO TeMe
«Mexanundeckue konebanus». O0bsicHeHne

YCTPOMCTBA U MPUHIINIIA
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EWCTBUSI METPOHOMA, YaCOB, KayeseH,
MYy3bIKaJIbHBIX HHCTPYMEHTOB, ceiicMorpada.
Vcnionws3oBanue | T-rexnonoruit mpu padote
C JOTIOJTHUTEIHLHBIMU UCTOYHUKAMHU
nH(pOpMaIIUK 1O TeMe, UX KPUTUUECKUM
AQHAJIU3 U OLIEHKA JOCTOBEPHOCTHU

2.2

DJIEKTPOMArHuTHHIC
KoJIeOaHus

15

KonebaTtenbHblit KOHTYp. CBOOOIHBIE
HIIEKTPOMAarHUTHbIE KOJIeOaHUs B UCAIbHOM
Kosie0aTeIbHOM KOHTYpe. Popmyiia
Tomcona. CBsI3b aMIUIMTY bl 3apsiaa
KOHJIEHCATOpa C aMIUIMTYJI0M CUJIBbI TOKA B
KOJIe0ATEIbHOM KOHTYpe. 3aKOH COXpaHEHUSs
DHEPTUU B UJCAIBHOM KoJie0aTeIbHOM
KOHTYp€. 3aTyXarouue 31eKTPOMarHuTHbIE
kosieOanus. BoiHyK/IeHHBIE
DIIEKTPOMArHUTHBIE KOJIeOaHusI.
[lepeMeHHBIN TOK. MOIITHOCTH IEPEMEHHOTO
TOKa. AMIUTUTYJHOE U JIEUCTBYIONIEE
3HAUYECHHE CHJIbl TOKA U HANIPSKEHUS TIPU
paznu4HOi (hopMe 3aBUCUMOCTH
[IEPEMEHHOIO TOKa

OT BPEMEHU.

CunHycouanbHbIN IEpEeMEHHBIN TOK.
Pe3nctop, KOHAEHCATOP U KaTyIlIKa

[IpoBeneHE KOCBEHHBIX U3MEPEHUI U
MCCIIEIOBaHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH MTPU U3YUYECHUU BJIEKTPOMArHUTHBIX
KosieO0aHUM U 1IeTeil MepeMeHHOro TOKa.
OmnpeneneHue aOCONIOTHBIX U
OTHOCHUTEJIbHBIX MTOTPELIHOCTEN U3MEPEHUI
buznueckux BennunH. OneHKa rpaHull
[MOrpemHocTen. M3yuenrue ycTpoucTBa u
MPUHIIUIA IEHCTBUS TpaHchopMaTopa.
HaGmronenne 31eKTpoMarHuTHOTO
pe30HaHca.

M3yueHne ocuuiorpaMmm
DIIEKTPOMArHUTHBIX KOJICOaHHI.

Peliennie pacueTHbIX 3a7a4 ¢ SBHO 33JJaHHOM
U HESIBHO 33JJaHHON (PU3MYECKON MOJIETIBIO
C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
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WHAYKTUBHOCTH B LIETIH
CHHYCOMJIAJIBHOIO IIEPEMEHHOTO TOKa.
Pesonanc TokoB. Pe3oHaHC HanpsHKEHUN.

W neanbubiit Tpanchopmarop. Ilponssoactso,
nepenavya v noTpedieHue dIeKTPUIEeCKOn
DHEPTUH. DKOJOTUYECKUE PUCKU IIPU
IPOU3BOJCTBE deKTpodHeprun. Kynprypa
MCITOJIb30BAHMS DJIEKTPOIHEPIUH B
OBCEMHEBHON

PKU3HU.

TexHuYeCcKue yCTpOMCTBa U
TEXHOJIOTUYECKHUE MPOLECCHI: MIEKTPUUECKUN
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA,
TMHUH

DIIEKTponeperad

1 (HopMyII 110 TeMe «DIEKTPOMarHUTHBIE
KoJeOaHus . Perenne kauecTBEHHBIX 3a/a4,
TPEOYIOINX MPUMEHEHHS 3HAHHM 110 TEME
«INEKTPOMarHUTHBIE KOJICOAHMS.
CpaBHEHUE MEXAHUYECKUX U
DIICKTPOMArHUTHBIX KojeOaHuit. OObsicHEHNE
YCTPOWMCTBA U MPUHLIUIIA IEUCTBUS
HIIEKTPUYECKOI0 3BOHKA, F€HEepaTopa
[IEPEMEHHOI0 TOKA, JIMHUW 3JIEKTpONepeaay.
Ornpenenenue ycaoBU MPUMEHUMOCTH
MOJIEIH HJI€aIbHOTO KOJIeOaTeIbHOTO
KOHTYpA.

AHanu3 1 OLIEHKA MTOCJIEeICTBUI
MCIIOJIb30BAHUSI PA3ITUYHBIX CTIOCOOOB
[IPOU3BOJICTBA JIEKTPOIHEPTUH C MMOZUIUI
HKOJIOTMYECKON OE30MacCHOCTH;
MpEeACTaBICHUN O PALIMOHAIBHOM
PUPOIOTNIONIE30BAHNH (B MPOIIECCe
[MOAIOTOBKH COOOIICHHH, BBITTOJTHCHUM
PYIIOBBIX IPOEKTOB)

2.3

MexaHnyeckue u
PJIEKTPOMATrHUTHBIC
BOJIHBI

10

MexaHUUYecKHe BOJIHBI, YCIOBUS UX
pactpoctpanenus. [lonepeunsie u
pOJ10JIbHBIE BOJIHEL. [lepuon, ckopocTh

pacnpoCTpaHEeHUs U JJIMHA

Hab0mroieHrne o0pa3oBaHus U
pacipoCTPaHEHHS MOMEPEUHBIX
W TIPOJIOJIbHBIX BOJIH, OTPAXCHUS U

npeIoMIICHHUs, UHTephEPEHIINU
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BOJTHBI. CBOMCTBA MEXaHIMYECKHUX BOJIH:
OTpaXCHHE, MPEIOMIICHHE, HHTEePHEPCHITHS
U audpakims.

3ByK. CkopocTh 3ByKa. [ pOMKOCTH 3ByKa.
Bricota Tona. TemOp 3Byka. [llymoBoe
3arps3HEHUE OKPY KAIOIIEH Cpe/Ibl.
DNEeKTPOMArHUTHBIC BOJHBL. Y CIIOBHSI
W3JTyYEHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnuas opuenTanus Bekropos B, E, VB
AJIEKTpOMarHuTHOM BosiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJH: OTpaKeHHUE,
npesoMIIeHUe, OJIIpU3alusl,
uHTephepeHus U TUPpaKIus.

[IIkana 31eKTPOMarHUTHBIX BOJIH.
[IpumeHeHmne 3eKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paAUOCBA3H U TEIEBUICHUS.
Pamunonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXKAaroIIeH cpebl.

TexHuuyeckue ycTpoiicTBa U MPaKTHUECKOe
PUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
paaap, paIuonprueMHUK, TEJIEBU30D,
anTeHHa, tenedon, CBU-meub, u
TUPAKITUU MEXaHUYECKUX BOJIH,
aKyCTHYECKOTO PE30HaHCa, CBI3U
TPOMKOCTH 3BYKa U BBICOTHI TOHA C

aMIUTMTYZOU U 4acCTOTOM KoJIeOaHUIA.
M3yueHne CBOWCTB yJIBTPa3ByKa U €TI0
NPUMEHEHHUS.

HccnenoBanue cBOWCTB
AIIEKTPOMATrHUTHBIX BOJIH: OTPAKEHUE,
npesoMIIeHUE, oJsApU3alus, JTUPpaKus,
unTepdepennusa. OGHapyKeHHe
MH(ppaKpacHOro U yJibTpadroieToBOro
n3nydeHuil. CpaBHEHNE MEXAHUUYECKHUX U
JIEKTPOMAarHUTHBIX BOJIH. Onpeznenenne
YCIIOBUM IPUMEHUMOCTH MOJEIN
rapMOHUYECKOU BOJIHBI. Penenue
Ka4eCTBEHHBIX 3a71a4, TPEOYIOINX
IIPUMEHEHMSI 3HAaHUH 110 TeMe
«MexaHn4ecKue 1 dJIEKTPOMATHUTHBIE
BOJIHBIY. MI3yueHue napaMeTpoB 3ByKOBOIA
BOJIHBI.

N3y4eHne pacpoCTpaHEHHsI 3ByKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OOBsicHEeHHE yCTPOWCTBA U MPUHIIHIIA
NENCTBUSA My3bIKAJIIBHBIX HHCTPYMEHTOB,
paznapa, paJuolpUEMHHUKA, TEIEBU30DA,
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YJIBTPAa3BYKOBasi AMarHOCTHUKA
B TEXHUKE U MEAUIIMHE

aHTeHHBI, Tenegona, CBU-neun.
OObsiCHEHHE YIbTPa3BYKOBOW TUArHOCTUKU B
TEXHUKE U MEJULIUHE.

Vcnionbs3oBanue | T-rexnonoruit mpu padote
C JIONOJIHUTEIbHBIMUA UCTOUHUKAMHU
MH(OpPMALIUU 110 TEME, UX KPUTHYECKUN
QHAJIM3 U OLIEHKA IOCTOBEPHOCTH.

AHanu3 ¥ OLICHKA MOCJIEACTBUI ITyMOBOTO U
HIIEKTPOMArHUTHOTO 3arpsi3HEHUS
OKPY’KAIOIIEH Cpelibl C TO3ULIAMN
HKOJIOTMYECKON OE€30MacCHOCTH;
[PEACTABICHUN O PALIMOHAIBHOM
PUPOIONOIBL30BAHUH (B MpolIecce
MOJITOTOBKH COOOIICHHH, BBIMTOJHEHUN
IPYNIOBBIX MPOEKTOB)

2.4

OnTuka

25

[IpsimosiHENHOE pacpOCTPAHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. Toueunsbiit
MCTOYHHMK CBETA.

OTpaxkeHue cBeTa. 3aKOHbI OTPaKEHUSI CBETA.
[TocTpoeHEe N300paKEHHUI B TIIIOCKOM
3epkaiie. Chepruueckue 3epkaa.
[Ipenomiienne cBeta. 3aKOHBI TTPETOMIICHUS
cBeTa. AOCOJTIOTHBIN ITOKA3aTellb
MPEIOMIICHUS.

OTHOCHUTENLHBIN MOKAa3aTelIh

HaOiroieHne onTHYECKUX SIBJIEHUIA,
MPOBEICHNE KOCBEHHBIX U3MEPEHHU,
HCCIIC0OBaHUS 3aBUCUMOCTEH (PU3HUECKUX
BEJIMYMH U OIBITOB MO MTPOBEPKE
MPE/I0KEHHON TUIIOTE3hI IPU U3YUYECHUH
SIBJICHUM TIPEJIOMJICHUSI CBETa Ha TPAHUIIE
paszaena IByX Cpell, IPeJIOMIICHUS CBETA B
coOMparoIIeH M pacCerBAIOIIICH JIMH3aX,
BOJIHOBBIX CBOMCTB CBETA.

HaGroieHne motHoro BHYTPEHHETO
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npesnoMieHus. [IocToSHCTBO 4aCTOTHI
CBETA Y COOTHOILIECHHE JIJIMH BOJIH IIPH
IepexoJIe MOHOXPOMATHYECKOIO CBETA
yepe3 IPaHully pasjiesa AByX ONTHYECKHUX
cpen.

Xop tydent B npusme. Jlucnepeus cBera.
CrnoxHblii coctaB 6emoro ceera. L[Ber.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHeIi yroi MOJIHOTO BHYTPEHHETO
OTPAKEHUS.

Cobuparolye u paccenBaromfe JUH3bI.
Tonkas nuH3a. ®OKyCHOE paccTOsSHUE U
ONTUYECKasA CUJIa TOHKOW JIMH3BI.
3aBUCUMOCTD (POKYCHOTO pacCTOSTHUS
TOHKOU c(hepruecKoii TMH3BI OT €€
F€OMETPHUH U OTHOCUTEIILHOIO MOKa3aTens
MIPEJIOMIICHUS.

dopMyJia TOHKOM JMH3bI. Y BEJIMUYCHUE,
JTAaBAEMOE JIMH30M.

XoJ ay4da, OpOLIEAIEro JUH3Y M0
IIPOU3BOJIBLHBIM YTJIOM K €€ TJIaBHOU
ontudeckou ocu. [loctpoenue
U300paKEHUI TOYKU U OTpe3Ka MPsSMOi B
cOOMpAIONINX U PACCEUBAIOIINX JIMH3AX U
UX CUCTEMAX.

OnTuyeckue npudopsl. Pazpematomnas
crocoOHOCTh. ['1a3 kak onTuyeckas

OTpaXEHUsl, U3YYEHHE MOJEIIN CBETOBOA.
[Tonyuenue n3o0paxeHus: B CUCTEME U3
MJIOCKOTO 3€pKaja U JUH3bI, B CHCTEME U3
IByX nuH3. KoHCTpyHnpoBaHue
TEICCKOMUYECKUX CUCTEM.

N3ydenue nonsipuzanuu CBETA,
OTPaXE€HHOT'0 OT MOBEPXHOCTHU
JTUDJICKTPUKA, U3yUYeHUE UHTEP(PEepEeHITNT
JIA3€PHOTO M3JIYUYCHUS HA JIBYX ILIEJISIX.
[TonydeHue cniekTpa U3TydeHUs
CBETOJIMO/Ia MPHU MOMOIIHN AUPPAKITUOHHON
pEILIEeTKHU.

PelieHue pacueTHbIX 3a/1a4 C SIBHO
3aJIaHHOW Y HESIBHO 3aJJaHHOMN (hU3UYECKOMN
MOJICIBIO C MCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (hopmyl 1o TeMe «OmnTHKay.
Perrenue kauecTBEHHBIX 3aj1ad,
TPEOYIOIMX MPUMEHEHHS 3HAHUH 10 TeMe
«OnTukKay.

[TocTpoenwne u pacuer H300pakeHUH,
CO3/1aBAEMBIX TNIOCKUM 3€PKAIIOM, TOHKOU
JIMH301M.

Onpenenenne yciIoBUN MPUMEHUMOCTH
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CHUCTEMA.

[Ipenensl TPUMEHUMOCTH FEOMETPUUECKOMN
ONTHKHU.

Bonnosas ontuka. latepdepenius crera.
KorepeHTHbIE UCTOYHUKU. Y CIIOBUS
HAOJIIOJICHUSI MAKCUMYMOB 1 MUHHMYMOB B
uHTEep(HEePEHIIMOHHON KapTUHE OT JBYX
KOI'€pPEHTHBIX UCTOYHUKOB. [Iprmepbl
KJIACCUYECKUX MHTEPPEPEHIIMOHHBIX CXEM.
Jludpakmus ceeta. Judpakimonnas
penieTka. YcinoBue HaOMIOICHUS TJIaBHBIX
MaKCUMYyMOB IIpY NaJ€HUU
MOHOXPOMAaTHYECKOI'0 CBETA Ha
mudpakiuonnyto pemierky. [lonspuzanms
CBETA.

TexHuYeCcKrue yCTpOMCTBa U
TEXHOJIOTMYECKUE MPOLIECCHI: OUKH, JTyTIa,
nepuckor, (hoToanmapaTt, MUKPOCKOTI,
[TPOEKIIMOHHBIN aIapar, IPpOCBETICHUE
ONTHUKH, BOJIOKOHHAS OINITHKA,

M paKIMOHHAS PEIIeTKa

MOJIEITN TOHKOW JIMH3bI; TPAHULI
MPUMEHUMOCTU T€OMETPUIECKOM

OIITHKH.

O0bsicHeHHE 0COOEHHOCTEN MPOTEKaHUs
ONTUYECKUX SIBIICHUI: HHTEPPEPEHIUH,
mudpakium, TUCTIEPCUH, TIOTHOTO
BHYTPEHHETO OTPaKEHUSI.

OO0BsicCHEeHHE YCTPOMCTBA U TPUHITUTIA
NEWCTBUSI OUKOB, JIYTIbI, IEPUCKOIIA,
dboToanmapara, MUKPOCKOIA, TPOCKIIMOHHOTO
arnmapata, JUGpPaKIMOHHON PEIIeTKH,
BOJIOKOHHOM

OITHUKHU.

OO0BsiCHEeHHE MPOCBETICHUS ONTUKHU. PaboTa
B rpyIIax Mpu 00CYXJACHUU BOIIPOCOB
MEXITPEIMETHOTO XapaKkTepa (Hampumep, 1o
TeMe «CBETOBBIC SBIICHUSI B TIPUPOJIEY)

Hrtoro no pasueny

60

Paznen 3. OcHOBBI CielIMAIBLHON TEOPUH OTHOC

ureabHocT (1anee - CTO)

3.1

OcHOBBI
CIIELUAJILHON TEOPUH
OTHOCHUTEJIBHOCTH

5

[ paHu1IBI IPUMEHUMOCTH KJIACCUYECKON
MexaHuku. [loctynaTel cienuanbHON TEOpUN

OTHOCUTCIIbHOCTH.

[IpoBeneHrE KOCBEHHBIX N3MEPEHUI
MMITYJIbCA U SHEPTUHU PEIATUBUCTCKHUX

gactull (o ¢ororpadusiM TPEKOB
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[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[IpeobpazoBanus Jlopenia. Yciosue
NPUYMHHOCTH. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aM€JIJICHUE BPEMEHU U
COKpAICHUE JUINHBI.

DHEpPrusl U UMITYJIbC PEISTUBUCTCKON
YACTHULIBI.

CBs13b Macchl C SHEPTUEN U UMITYJIbCOM
PEAATUBUCTCKON YaCTHULIBI.

DHEPTUsi MOKOsI.

TexHUYeCcKue yCTpOMCTBa U
TEXHOJIOTMYECKUE MTPOLIECCHI:
CITyTHUKOBBIE IPUEMHHKHU, YCKOPUTEIH
3apsSKEHHBIX YaCTHI]

3apsSYKEHHBIX YaCTULl B MATHUTHOM I10JIE).
AHanM3 U onucanue pU3NIECKUX sSBJICHUN C
VCITOJIb30BAHUEM ITOCTYJIATOB CIIEIMAIIBHON
TEOpUU OTHOCUTEIbHOCTU. OOBICHEHNE
[IPUHIMITIA JEHCTBUS CITyTHUKOBBIX
[IPUEMHHUKOB, YCKOPUTEIIEH 3apsKEHHBIX
YaCTHULL

HToro no pazaeny o)
Paznen 4. KBanToBasi puzuka
4.1 15

Kopmyckysips o -
BOJIHOBOM JyaJIM3M

PaBHOBECHOE TEIIOBOE U3TyUEHUE
(u311y4eHre abCOIOTHO YEPHOTO TENA).
3axkoH cMmelenuss Buna. I'mnoresa [linanka o
KBaHTaX.

DOTOHBI. DHEPTHS U UMITYJIHC (POTOHA.
dotoapdexr. OmpiThl A.I'. CTonerosa.
3akonbl potordpdexra. YpaBHeHUE
DiinmeiHa as Gotodddexra.

«Kpacnas rpaanna» goroapdekra.

JlaBneHue cBeTa (B YaCTHOCTH,

[IpoBeneHrEe KOCBEHHBIX U3MEPEHUH,
MCCIIEA0BaHUS 3aBUCUMOCTEN MEXKTY
(bu3nYeCKUMU BETMYMHAMHY TPU U3YUECHUH
siieHus porodddexra. Onpenenenue
A0COTIOTHBIX M OTHOCUTEIIbHBIX
MOTPEIIHOCTEN N3MEPEHHUHN (PU3NIECKUX
BeJMUMH. OLIEHKa IPaHUI] OTPEIIHOCTEM.
Pemenre pacueTHbIX 3a7a4 C IBHO 33JIaHHOMN

1 HESIBHO 3aJJaHHOM
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NTaBJIEHHE CBETA HA a0COJIOTHO
MOTJIOLIAIOUIYI0 M a0COJIFOTHO OTPaKAIOILYIO
MOBEPXHOCTb).

OmsiTel [1.H. JIebenena.

BomHOBEIE cBOMICTBA YyacTUIl. BOIHEI fe
bpoiing. Jlnnna BosHb! ae bpoiinsa u pasmepsl
001acTH JTIOKAIU3aUHU ABMOKYLIEICS
yacTUIlbl. KOpmycKyJIsipHO-BOJTHOBOM
yanusM. Judpakius 3J1eKTpOHOB Ha
kpuctaiax. Crenuduka u3MepeHuit B
MuKpoMupe. COOTHOIIEHUS
HEONPEAETICHHOCTEN

[" eitzenOepra.

TeXHuYecKrue yCTpOMCTBa U
TEXHOJIOTMYECKHUE MPOLIECCHI: CIEKTPOMETD,
doTornemMent, HoToNATUNK, TYHHETbHBIH
MUKPOCKOII, COJIHEYHasi 6aTtapesi, CBeTOAUO0/

(bu3nyecKoil MOJIEbIO

C MCTIOJIb30BAHNEM OCHOBHBIX 3aKOHOB

1 hopmyi o TeMe «KBaHTOBBIE

SIBIICHUS.

PereHne kauecTBEHHBIX 3a7a4, TPEOYHOIIHX
MPUMCHECHHS 3HaHUH 110 TeMe «KBaHTOBBIC
sBiieHUs». OnpeieNieHne yCIoBUid
MPUMEHUMOCTH KBaHTOBOW MOJIENU CBETA.
AHaJIM3 KBAaHTOBBIX MPOIIECCOB C
MCIIOJIb30BAHUEM YpaBHEHUSI DWHINTEIHA 1715
dboTodrddekTa, NpUHITUTIA COOTHOIIEHUN
HeonpeaeneHHocTH I eizendepra.
OObsiCHeHHE MTPUHITUTIA TCUCTBHUS
CHeKTpoMeTpa, GoTorNeMeHTa, (poTonaTIHKA,
TYHHEJIbHOT'O MUKPOCKOIIA, COJTHEUHOM
Oatapeu, CBETOIMO/IA.

Hcnonws3oBanue IT-rexHonoruii mpu padore
C JIOMOJIHUTETHHBIMUA UCTOUHUKAMH
WH(GOPMAIIUU IO TEME, UX KPUTHUECKUN
QHAJIN3 U OLIEHKA IOCTOBEPHOCTH

4.2

dusuka atoma

OnBITE IO HUCCIICAOBAHUIO CTPOCHUS aTOMA.

[[nanerapuas Mmozaens atoma Pezepdopaa.

OnpeﬂeneHI/Ie JJIMHBI BOJIHEBI JIa3€PHOI'O
N3JTYUYCHH.

HaGroieHre TuHeivaThIX CIIeKTPOB.
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[Toctynarsl bopa. M3my4yenue u normonieHue
($OTOHOB IIpU MEpPEX0e aToMa C OJHOrO
YPOBHS DHEPTUH HA IPYTOM.

Bunsl criekTpoB. CIIEKTp YPOBHEN SHEPTUH
aToMa BOJOPOAA.

CHOHTaHHOE U BBIHYKJIECHHOE U3y4YCHHE
cBeta. Jlazep.

TexHuuyeckne ycTpoucTBa u
TEXHOJIOTUYECKUE TIPOLECCHI: CIIEKTPaIbHbINA
aHasu3 (CIEKTPOCKOIN), Jla3ep, KBAaHTOBBIN
KOMIIBIOTEP

lccnenoBanue cieKTpa pa3peKeHHOTro
ATOMApHOTO BOJOPOJA U U3MEpPEHUE
nmocTostHHOM Punbepra.

M3ydyeHue yCcTpoicTBa U JEUCTBUS CUETUHNKA
MOHU3UPYIOMUX YacTull. OnpeneneHue
YCJIIOBUHM MTPUMEHUMOCTH MOJIEIH aTOMa
Pesepdopna.

OObsicCHEHHE TPUHIUTIA IeUCTBUS
CIIEKTPOCKOIIa, J1a3epa, KBAaHTOBOI'O
KOMITIBIOTEPA.

/AHaJM3 KBaHTOBBIX MPOIIECCOB HA OCHOBE
[IEPBOI0 U BTOPOro NocTyJjiaToB bopa

4.3

du3nKa aTOMHOTO
spa u
DJIEMEHTAPHBIX
YaCTHI]

Hyxknonnas monens siapa I” eifizenbepra-
BaneHko. 3apsa sapa. MaccoBoe 4yucio
sapa. M30Tomsl.

PannoakTuBHOCTH. Anb(da-pacna.
JNEKTPOHHBIN U MO3UTPOHHBIN OeTa -
pacnan. ['amma-u3inydeHue.

3aKOH paIMOAKTUBHOIO pacraja.
PanroakTHBHBIE U30TOIBI B IIPUPOJE.
CBOIICTBa HOHU3UPYIOILIETO U3TyUYEHHUS.
BriusiHre paAMOaKTUBHOCTH Ha KUBBIC
opranu3Mbl. ECTeCTBEHHBIN (OH U3ITydeHHUS.
JlozumeTpus.

DHeprus CBsI3M HYKJIOHOB B sijipe. SiepHbie

cuibl. JleexT maccol sapa.

[IpoBeaeHNE N3MEPEHUH paJHOAKTUBHOTO
(oHa C KCIIOIb30BAHUEM JI03UMETPA

W MCCIICIOBAaHUE TPEKOB YacTHII (TI0 TOTOBBIM
dboTorpadusim).

M3y4eHune TorIomeHus: 0eTa-4acTHIl
QATIOMUHUEM.

OmnpeneneHne yCiIOBH MPUMEHUMOCTH
MOJIEIM AaTOMHOTO Si/Ipa.

AHAIHN3 U OTMCAHUE SJIEPHBIX PEAKIINA C
MCIIOJIb30BAHUEM TMOHSTUH MacCOBOE
YHCIIO U 3apsi A1Ipa, SHEPTHUS CBSI3U

SI7Tpa, 3aKOHOB COXpaHEHUs 3apsia,

MAaCCOBOT'O YMCJIa U OHCPIUHU B AOCPHBIX
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AnepHble peakunu. [leneHne u CUHTE3 €.
SAnepusie peakTopsbl. [Ipodaemsr
YIPaBISEMOI0 TEPMOSAEPHOTO CUHTE3A.
DKOJOTMYECKUE ACTIEKThI Pa3BUTUS SIACPHOM
SHEPTEeTHUKHU.

MeTo1bl perucTpaluu U UCCIeI0BAHUS
PJIEMEHTapHBIX YyacTull. OyHAaMEHTalbHbIE
B3aUMOJCCTBUA. baprOHBI, ME30HBI U
nenToHsl. [IpencraBnenne o CrannapTHON
Mozenu. KBapk-rimrooHHass MOZAEIb aIpOHOB.
duzuka 3a npenenamu CrangapTHON
Mozenu. TeMHast MaTepusi U TEMHasl SHEPTUsl.
EnanHcTBO (przmueckoii KapTUHBI MHUpA.
TexHuYecKrue yCTpOoMCTBa U
TEXHOJIOTMYECKUE ITPOLIECCHL: T03UMETD,
Kamepa BuiibcoHa, siiepHbIid peakTop,
TEPMOSJIEPHBIN peakTop, aTOMHast 6oM0a,
MarHUTHO-PE30HAHCHAsI TOMOTpadus

peaxkuusix, 3aKoHa paJuO0aKTUBHOTO

pacnaja.

OObsiCHEHHE TPUHIUTIA AEUCTBUS
03UMeETpa, KaMmepsl Buiibcona, siaepHoro
peakTopa, TEpMOSACPHOIO PEAKTOPA,
ATOMHON OOMOBI, MArHUTHOPE30HAHCHOM
ToMorpaduu.

AHaJIN3 U OLICHKA BIUSHUS PaJUOAKTUBHOCTH
Ha JKUBbIE OPraHU3MBbl, a TAKXKE MOCIEICTBUIM
pa3BUTUS SAEPHON SHEPTETUKHU C MO3ULIUIN
HKOJIOTUYECKOHN 0€30I1aCHOCTH;
Mpe/ICTaBJICHUI O PalMOHATIEHOM
PUPOJIOII0JIE30BaHUH (B IpOLIECCe
[OJrOTOBKH COOOIIEHUH, BBIITOJHEHUS
IPYNIIOBBIX POEKTOB)

lToro o pasgeny

25

Pa3znes 5. Di1eMeHTbl ACTPOHOMHUM U ACTPOPU3UKHU

5.1

DJIEMEHTBI
ACTPOHOMHH U
acTpopHU3NKU

12

Jrtarbl pa3BUTUs acTpoHOMUH. [IpuknanHoe
Y MUPOBO33PEHUYECKOE 3HAUCHUE

acTpoHOMHH. [IpuMeHUMOCTD

HaOmronenune 38e31H0r0 HEDA
HEBOOPYKCHHBIM TJ1a30M

C UCITOJIb30BAHNCM KOMITbIOTCPHBIX
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3aKOHOB (PU3UKU U1 OOBSICHEHUS IPUPOIbI
KOCMHUYECKHX 00BEKTOB. MeTO b
ACTPOHOMUYECKHUX HCCIICIOBAHUM.
CoBpeMeHHBIEC ONTUYECKHUE TEIECKOTIBI,
paauoTeNecKomnbl, BHEaTMOChepHas
ACTPOHOMUSI.

Bun 3Be3anoro He6a. Co3Be3nus, spKue
3BE3/1bl, TUIAHETHI, UX BUJIUMOE JIBIKCHHUE.
Conneynas cucrema.

Connue. ConHeyHasi aKTUBHOCTb.
Hcrounuk sHeprun ConHIa U 3BE31.
3Be3/1bl, X OCHOBHBIE XapaKTEPUCTUKH.
Jlnarpamma «crneKTpanbHbIi KIacc -
CBETHMOCTBY. 3B€3/1bl INIABHOM
IIOCJIEI0BATENIbHOCTU. 3aBUCUMOCTh «Macca
- CBETUMOCTb» JJIs 3B€3]] [JIaBHOU
IOCJIeI0BAaTeNbHOCTU. BHYTpEeHHEe
ctpoenue 3Be37. COBpEMEHHbIE
MPEACTABJICHUS O IPOUCXOXKICHUH U
sBotounu CoJIHIIA U 3B€3/. DTallbl )KU3HU
3BE3/I.

Mineunslii [IyTs - Hamra I' anakTuka.
[Tonoxenue u npmxenue ConHia B
lNanaxtuke. Tunel raakTuk.
Pagunoramaktuku u kBazapsl. UepHble
MPWIOXKEHUN JJIs1 ONPEICICHUS MOT0KEHUS
HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy:

OCHOBHBIE co3Be3ausi CeBepHOTro
MONYIIAPHS U APKUE 3BE3bI.
HaGnronenue B Teneckon JIyHbl, miiaHer,
TYMaHHOCTEH U 3BE3/IHBIX CKOIUICHUM.
VYyactue B IUCKYCCHH O POJIU aCTPOHOMHU
B COBPEMEHHOW KapTUHE MUPA, B
MPAKTUYECKOU IESITEIbHOCTH YEJIOBEKA U
JTAJTbHEUIIEM HAYYHOTEXHHUYECKOM
pa3BUTHH.

[ToaroroBka cooOIIeHHH 0 METOAAX
MOJTYYEHUSI HAYYHBIX aCTPOHOMUYECKUX
3HAHUM, OTKPBITUSAX B COBPEMEHHOM
ACTPOHOMMUH.

[IpruMeHeHre OCHOBOIOIAraroImnx
ACTPOHOMUYECKHUX MOHSITUH, 3aKOHOB U
TEOPHH JJIg aHaInu3a U 00BICHEHUS
(GU3UYECKUX TIPOIIECCOB, MPOUCXOIAIINX B
3B€3/1aX, B 3BE€3/IHBIX CUCTEMax, B
MEKTaJJaKTUYECKOM cpesie, ABUKECHUS
HEeOECHBIX TeJl, SBOJIIOIUN 3BE3]] U
Bcenennon
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NIBIPBI B sJIpax raJlakTHK.
Bcenennas. Pacuupenue Beenennoil. 3akoH
Xab6mna. Pazberanue ranaktuk. Teopus
bosnpmoro B3psiBa. PenukroBoe nzimydeHue.
MacitabHast cTpykTypa Beenennoit.

MerarajiakTuka.
Hepeniennbie po0ieMbl aCTPOHOMUHN

Hrtoro no pasneny 12

Pasznen 6. @Pu3nyeckuii NPaAKTHKYM

6.1 DuU3NYeCKUit 16 [IpoBeeHNE KOCBEHHBIX U3MEPEHUH,

[IPaKTHKYM Crioco0bl u3MepeHust HU3nIecKux MICCIIeIOBAHUH 3aBHCUMOCTEH (pr3ndeckux

BEJIMYMH C UCIIOJIb30BAaHUEM BEJIMYMH, [TPOBEPKA MPEIOKEHHBIX TUIIOTE3
AHAJIOTOBBIX M IU(PPOBBIX U3MEPUTEILHBIX  ((BBIOOp U3 pabOT, ONMCAHHBIX B
IprOOPOB U KOMIIBIOTEPHBIX JaTYMKOBBIX  [TEMAaTHYECKUX pasfeiaX «Yd4eHUYEeCKUN
cucteM. AOCOIIIOTHBIE HKCIIEPUMEHT, TabopaTopHbIe PadOTHI,
1 OTHOCHTEJIbHBIE TIOTPEIIHOCTH U3MEPEHHI [[IPAKTUKYM»)
¢uznueckux BenuunH. OeHKa rpaHull
MOrPEUIHOCTEN

MToro o pasaeny 16

Paznen 7. O6001maoiiee noBTopeHue

7.1 15

Cucremaruzanuus u
0000I11IeHIE
MPEAMETHOTO
COJICpKaHUS U OIbITa
NeATENbHOCTH,
MPUOOPETEHHOTO

O06001IeHne U CUCTEMATU3AIINS COACPKAHMS
pa3zaenoB Kypca « MexaHuKay,
«MounekyispHast pU3UKa ¥ TEPMOJMHAMUKA,
«DNeKTpoIMHaMuKay, «Konebanus u
BOJIHBDY, «OCHOBBI CIICIUATBHON

YyacTue B IUCKYCCHH O POJIU (DU3UKU U
ACTPOHOMHH B Pa3JIMYHBIX chepax
NIEATENHHOCTH YET0BEKA.

IloaroroBka cOOOIICHHI O MECTE
(U3NIECKON KapTUHBI MUPA B PSIAY

COBPCMCHHBIX HpeI[CTaBJ'ICHI/Iﬁ
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py  U3y4YEHHUU Kypca
¢uzuku 10-11
KJIaCCOB

TEOPUH OTHOCUTEIBHOCTY, «KBaHTOBAS
¢u3nKay, « IMEeMEHTHI aCTPOHOMUH H
ACTPOPUUKIY.

Poib hm3uku 1 acTpOHOMUU B
HKOHOMHUYECKOH, TEXHOJIOTHUECKOM,
COLIMANILHOM U 3THYECKOM cepax
NesITeTLHOCTH YeI0BEKa, POJIb U MECTO
(GU3UKK M ACTPOHOMHH B COBPEMEHHOM
HaYYHOW KapTUHE MHUpa, 3HAYCHUE
OTHCATENILHOM, CHCTEeMAaTU3UPYIOICH,
OOBSICHUTEIPHON ¥ MPOTHOCTUYECKOM
byHKIMA GU3MIECKON TEOpUH, POJIb
¢dusnveckoit Teopun B HOpMHUPOBAHUT
Npe/ICTaBICHUI O GU3NICCKON KapTUHE
MHpa, MECTO (PU3NIECKON KapTUHBI MUPA B
00IIeM PsITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MTPEJICTABJICHUHN O IPUPOJIC

0 NPUPOE.

BrinonHeHue yueOHbIX 3a1aHUM,
NIEMOHCTPUPYIOIIHUX OCBOEHNE OCHOBHBIX
MOHATHM, PU3NUECKUX BEIMYMH U 3aKOHOB
Kypca pusuku

10-11 xnaccoB

MToro o pasaeny 15
PesepBHOE Bpems 10
OBILEE KOJIMYECTBO 170
YACOB IIO ITTPOTPAMME
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