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KonuuecTBo vacoB o yuebnomy many 10 kmacc 68 B rog 2 B HEJIEITIO

KomnnuectBo yacoB no yueObnomy miany 10 kmacc 170 B rog_ 5 B HEJIEIIO

KomnnuectBo yacoB no yueOHomy miany 11 kmacc . 68 B rog 2 B HEJIENIO

KomuuecTBo vacoB o yuebHomy many 11 kmacc 170 B rom 5 B HEJIEITIO

CocraBiieHa B COOTBETCTBUU C IPUMEPHOI paboyeil mporpaMmoit mo _ pusuke

CocTraBuUTENb: BOpOTLIH]_IeBa JIromvua AHaToneBHa - YUUTCIIb (I)I/ISI/IKI/I

Y4eOHUKH:

1. T.4. Mskumes, b.b. byxoBueB, H.H. Corckuii «®Pusuka. 10 kimacc»: ydyeOHHK s
o0nieo0pa3oBaTeIbHBIX OpraHu3aluii: 0a30BbIM M yriIyOlieHHBIM ypoBHU/ mon pen. H.A.
[Tapdenosoit, - M.: Ilpocsemienune, 2020 r.

2. I'. 4. Msxumies, b.b. bByxosues, H.H. Corckmii «®u3uka. 11 kmace»: yaeOHUK JUTst
0011e00pa3oBaTebHBIX OPTaHU3aIluid: 0a30BbIN U yrayOaeHHbIN ypoBHU/ o pea. H.A.

MNapdeHoBon, - M.: MpoceeweHne, 2020 .



INOACHUTEJIbHASA 3AIIMCKA

MonenbHasg CHHXpOHHM3UpPOBaHHAs paboyas mporpaMma 0a30BOTO M YriyOJIEHHOTO H3YYEHHUs IpeaMera
«Dusuka» B 10-11 kmacce paspaboraHa Ha ocHOBe Paboumx mporpamm cpeaHero oOmero oopa3oBaHHS IO
¢busuke (0a30BbI ypPOBEHb, YIIYONEHHBI YpPOBEHB), OJOOPCHHBIX pelleHueM (eaepaabHOro yd4eOHo-
METOJIMYECKOT0 00BEAMHEHHS 0 001eMy oopa3oBanuto oT 29.02.2022r..

JlaHHas TporpamMma CIy>KUT OCHOBAaHHMEM JIJIsl YYUTENs MO pa3paboTke pabouel mporpamMmbl 1mo (GU3MKe B
KJIaccax, TJIe pealn3yloTcs MyIbTUIPOPWIBHBIN yueOHbl miaH. B pasnmene «TemaTudeckoe MiIaHUPOBAHUE)»
y4eOHOro Kypca cojepkanue o0y4eHus: CHHXPOHU3UPOBAHO JIJIsl OCBOCHHUS OOY4YaIOUIMMHUCS MpEAMETa KaK Ha
0a30BOM, TaK M YrIyOJICHHOM ypOBHE.

JlanHasg mporpaMma ompezenseT o0s3aTeIbHOE IPEAMETHOE COAEpkKAHUE, YCTaHABIMBAET IPUMEPHOE
pacripenienienie y4eOHBIX 4acoB MO TEMAaTHYECKUM paslieliaM Kypca U PEeKOMEHYEMYIO TOCIeI0BATEIbHOCTD
U3Y4EHHS TEM U pa3/IesioB yueOHOro npeaMeTa ¢ yu€ToM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, TOTHKU
y4eOHOTro Tpolecca, BO3pacTHBIX OcoOeHHOCTel oOywaromuxcs. [Iporpamma maér mpencraBieHHe O LEJX,
coJlep>kaHuu, OOIel cTpaTerud OOy4deHUs, BOCIUTAHUS M PAa3BUTHS OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npenMera «Du3uKka» Ha yriryoJEHHOM YpOBHE B 0a30BOM ypPOBHE.

H3yuenue Kypca qusuku yenyOnéHHo20 YpOGHSA NO3B0JSAEN Peanru308amsv 3a0a¥u Npo@eccUoHarbHOU
opuenmayuy, HANpaeieHo HA cO30aHue YClo8Ull 0N NPOAGIEHUS CE0UX UHMEIEKMYANbHbIX U MEOPYECKUX
CNOCOOHOCMEN KANCObIM YYAWUMCSL, KOMOpble He0OX00UMbL 01 NPOOOIHCEHUSL 0OPA30BAHUSL 8 BLICULUX YUEOHBIX
3a6€0eHUAX N0 PA3IUYHBIM PUIUKO-MEXHUYECKUM U UHHCEHEPHBIM CReYUdTbHOCHIAM.

B mporpamme ompenensitorcs IUIaHUPYEMbIE PE3yIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YpPOBHE CPEIHETrO
001ero o0pa3oBaHus: JTMYHOCTHBIC, METANPEIMETHBIC, MPEAMETHbIC (Ha yriIyOJIEHHOM M 0a30BOM YpOBHE).
Hayuno-Meronmonoruueckoii OCHOBOHMl i pa3paboTKu TpeOOBaHHWM K JIMYHOCTHBIM, METaNpeAMETHBIM
U TMPEIMETHBIM pe3ylbTaTaM OOYYaIOIIUXCS, OCBOMBIIUX MPOrpaMMy CpPEIHEro oOmero oOpa3oBaHUsS Ha
yr1yOJIIEHHOM YPOBHE, SIBJISIETCSI CHCTEMHO-ESTEIbHOCTHBIN TTOIXO/.

IIporpamma BKJIIOYAET:
niaHupyemvle pe3yibmamsl OCBOCHUS Kypca (M3MKH Ha YyriyOn€éHHOM M 0a30BOM ypOBHE, B TOM YHCIE

npeomemHule pe3yibmanul 0 roJjaM 00 ydeHus;
cooeparcanue yuebHo2o npeomema « Duzuxa» no 200am 00yyeHus,
npumepHoe memamuyeckoe NIAHUPOSanUe C yKa3aHHEeM KOIMYEeCTBA YacOB Ha H3yYeHHE KaXIOW TEMBI

U NPUMEPHOU XAPAKMepUCmuKou yueOHoU 0esimeIbHOCMU Y4auuxcs, pean3yeMon Py U3Y9eHUH ITUX TEeM.

[IporpaMMa uMeeT NPUMEPHBINH XapakTep M MOXET OBITh HCIOJNB30BaHA YUYUTENSAMU (QUIUKUA IS
COCTaBJICHHSI CBOMX Pa0OYHX MPOTPAMM.

Pabouas mporpamMma He CKOBBIBA€T TBOPUECKYIO MHHUIIMATHBY YYUTEIEH M MPEAOCTABISET BO3MOKHOCTH IS
peanu3anuy Pa3IUYHBIX METOJUYECKUX IMOIXOI0B K MpEnojJaBaHui0 (U3WKH Ha YIIIyOJNEHHOM M 0a30BOM
YPOBHE TMIpH YCIOBHHM COXpPAaHEHUS 00s3aTeNnbHON dYacTH coaepkaHusi Kypca. KoamuectBo yacoB
B TEMAaTHYECKOM IUIAHWPOBAHUHM HA W3YUEHHE Ka)XIOW TEMBI SIBIISIETCS OPUEHTHPOBOYHBIM M MOXET OBIThH
U3MEHEHO KaK B CTOPOHY YMEHBIICHHS, TaK U YBEIMYCHHUS B 3aBHCHMOCTH OT PEaJM3yeMbIX METOIUYECKUX
TIOJTXO/IOB M YPOBHS TIOATOTOBJICHHOCTH yJaIIHXCSl.

KypcuBoM B TekcTe mporpaMMbl BBIIEIEHBI diieMeHTHl Llenmn u 3amaun, [IpeaMeTHBIX pe3ynbTaToB U
Copneprxanus yueOHOro MaTepuasa, KOTOpbIe MPEICTABICHBI ISl N3YUeHHs Ha yriyOlI€HHOM ypOBHE

OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «®PU3UKA»

du3uka Kak Hayka o HamOosee OOIIMX 3aKOHAX IMPHUPOJbI, BBICTYNAas B KauyecTBe Yy4eOHOro mpeamMera
B ILIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTeMYy 3HaHUIl 00 okpyxkatomem wMupe. IlkomabHBIH Kypc
GU3UKH — CcUCTeMO0Opa3yIOLNi ISl €CTeCTBEHHO-HAYUHBIX Y4eOHBIX MPEIMETOB, IMOCKOJIBKY (H3NUECKUE
3aKOHBI JIS)KAaT B OCHOBE IPOIECCOB U SBJICHUN, M3ydaeMbIX XHUMHUEH, Ouosoruei, ¢usndeckoit reorpadueit
U acTpoHoMHel. lcmonb30BaHMe M aKTHBHOE TPUMEHEHUE (HU3MUECKUX 3HAHUN OINpeNeNnuiio XapakTep
u OypHOE pa3BUTHE pPa3HOOOPa3HBIX TEXHOJOTHH B cdepe IHEPreTHKH, TPAaHCIOPTa, OCBOCHUS KOCMOCA,



MOJTydeHHsI HOBBIX MAaTEpHAaJIOB C 3aJlaHHBIMU CBOMcTBaMHU M Ap. M3ydyeHue (puU3MKU BHOCUT OCHOBHOW BKJajl
B (OpPMUPOBAHUE E€CTECTBEHHO-HAYYHON KapTHHBI MHpa y4aluxcs, B (OPMUPOBAHHWE YMEHUU MPHUMEHSTH
HAyYHBIA METO/] IO3HAHUS TPU BBIMIOJIHEHUU UMH Y4EOHBIX HCCIICIOBAHUH.

B ocHOBy kypca (Qu3uku cpenHEd IMIKOJbl TOJOXKEH pAl HACH, KOTOpble MOXHO paccMaTpuBaTh Kak
MPHUHIIUATIBI €T0 MMOCTPOCHUSI.

Hoesa uenocmuocmu. B cOOTBETCTBUM C HEW KypcC SIBISIETCS JIOTUYECKH 3aBEPUIEHHBIM, OH COJEPXKUT
MaTepHai U3 BCEX pa3/ieioB (GU3UKH, BKIIOYAET KaK BOMPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PH3HKH.

Hoen z2enepanuzayuu. B cCOOTBETCTBUM C HEW marepuall Kypca (U3MKH OOBEAMHEH BOKPYr (HU3MUECKUX
Teopuid. Begymmm B Kypce siBhsieTcss (GOPMUPOBAHHE IMPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MAaTEpUH,
BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzauus NpeanosiaraeT MCMOJIb30BaHUE TyMAaHUTAPHOIO IOTEHIMaja
¢usnyeckoil HAyKH, OCMBICIICHHE CBSI3M  pa3BUTUS  (U3MKK  C pa3BUTHEM  OOIIECTBa, a TaKxke
C MHPOBO33pPEHYECKHMHU, HDABCTBEHHBIMHU M 3KOJIOTMYECKHUMHU ITPOOIeMaMHu.

Hoen npuknaonoi nanpaenennocmu. Kypc Qusuku yriyOa€HHOro YpOBHS MpeArojaraeT 3HAKOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTHUECKUX MPIIOKCHUI H3y4CeHHBIX TEOpUH U 3aKOHOB. [Ipu aTOM
paccMaTpUBAIOTCS HA YPOBHE OOIINX MPEACTABICHUIN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA U TEXHOJIOTHH.
Hoea IKonozuzayuu peanusyeTcss TOCPEACTBOM BBEACHHUS JIIEMEHTOB COJICPIKAHUS, TOCBSIIEHHBIX
HKOJIOTMYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHUKHU U TEXHOJIOTUH, a TAKKe
o0CyXXIeHHs TPOoOIeM pallOHATBHOTO IPUPOAOIIOIB30BAHUS M SKOJIOTHUECKOM O€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl JOJDKHO OBITh MOCTPOEHO HA MPUHIMUIAX CHUCTEMHO-IESATEIIbHOCTHOTO
noaxoxa. s Qu3MKM peanuzanysi THX NPUHIMIIOB 0a3HpPyeTcss HAa HUCIOIB30BAHUU CaMOCTOSITEIBHOTO
9KCIIEPUMEHTA KaK IMOCTOSIHHO JeiicTByIomIero haktopa yueOHOro npouecca. /s yenyoiéHHo2o ypoeus — 2mo
cucmema CaMOCMOAMENbHO20 YYEHUUEeCKO20 IKCNEPUMEHmMA, 6KII0UAwWe20 @poHmanvHele YYyeHuueckue
onblmyvl NpU U3VHEHUU HOBO20 Mamepuaid, 1abopamopHvle pabomsl u pabomsl npaxkmuxyma. llpu smom
B03MOJICHbL 08a CNOCOOA peanu3ayuu Gu3uLecKo2o npaKmukyma. B nepeom ciyuae npaxmuxkym npogooumcs
au6o 6 xouye 10 u 11 xnaccos, 1mbo nocie nepeozo u 6Mopo2o NoaY200Ull 8 KAHCOOM U3 SMUX K1accos. Bmopoii
Cnocod — 2mo uHmezpayus pabom NpaKmMukyma 6 cucmemy 1abopamopHuix pabom, Komopbvie Nnposoosmcs
6 npoyecce usyuenusi paszoena (memvt). Ilpu smom nod pabomamu NPAKMUKYMA — HOHUMAEMCS
CamMoCmosimesibHoe UCCied08anue, Komopoe nposooumcs no pyko8oOCmay C8EPHYMo2o, 0000uWénHo20 suda be3
nouiaz2080tl UHCMPYKYUU.

B mporpamme cuctemMa y4eHHYECKOTO SKCIIEPUMEHTA, JIa0OpAaTOPHBIX paboT M MpaKTUKyMmMa MpeAcTaBlieHa
€IMHBIM TIepeyHeM. BbIOOp TeMaTuku IJig 3THX BUJOB YUEHHUYECKUX MPAKTUYECKUX PaOOT OCYIIECTBISETCS
yYaCTHHKaMHU 00pa3oBaTEeNbHOTO TMpoIlecca HCXOIs W3 OCOOCHHOCTEH IOYpPOYHOTO IUIAHWPOBAHUS
U oOcHameHuss kabuHera @usuku. [Ipm 3TOoM oOecneunBaercs OBJaZeHHE OOY4YalOIIMMUCA YMEHHUSIMHU
NPOBOANUTH TPSIMbIE ¥ KOCBEHHBIE M3MEpPEHHUs, HCCIEAOBaHUS 3aBUCUMOCTEH (DM3MUYECKUX  BEIUYHH
Y TIOCTAHOBKY OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX THIIOTES.

Bonbmioe BHUMaHue yrenseTcsl pelIeHHI0 PAacYETHBIX M KaueCTBEHHBIX 3adad. Ilpu sToM 1isi pacd€THBIX
3a7ad TPUOPUTETOM SIBJSIFOTCS 3aJadd C SIBHO 3aJaHHOW U HeABHO 3a0aHHOU (HU3WIECKOH MOIETBIO,
MO3BOJISIFOIME TPUMEHSTh W3yYCHHBIE 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OIHOTO paslena Kypca, Tak
U UHTETPUPYS] MPUMEHEHUE 3HAHWW W3 pa3HBIX pasnenioB. [ KadeCTBEHHBIX 3a/1a4 MPHUOPHTETOM SIBIISTFOTCS
3a7aHusl Ha OOBsiCHEHHe / TpeacKa3zaHue MPOTEKaHHs (U3MYSCKUX SBJICHHH M TPOIECCOB B OKPYXKAIOIIEH
KHU3HH, TpeOyromue BeI0opa pr3maeckoit MOAEIH IS CHTYalliH MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmMu ®I'OC COO k MaTepHaTbHO-TEXHHYECKOMY OOECIEeUEeHUI0 y4eOHOTro
npoiiecca Kypc GU3NKU yriayOoa€HHOTO M 6a30BOTO YPOBHS B CPEIHEN NIKOJIE TOJDKEH M3ydaThCs B YCJIOBHUSIX
npeAMeTHOro kadunera. B xabunere Gu3MKK TOJKHO OBITH HEOOXOAMMOE JIAOOPATOPHOE 0OOPYAOBAHHE IS
BBITTOJTHEHHS YKAa3aHHBIX B NMPOrpaMMeE YYCHHYECKHX OIBITOB, JIAOOPATOPHBIX Pa0dOT W pabOT MPaKTHKyMa,
a TaKkXe JIeMOHCTpallMOHHOE 000pyI0BaHuUE.

JleMoHCTpanmmoHHOEe  00OpynoBaHue (OPMHUPYETCS B COOTBETCTBUM C TPUHIIUIIOM MHHAMAIBHOU
JIOCTAaTOYHOCTH M O0ecreyrBaeT MOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe KIIIOYEBBIX JEMOHCTpPALU Ui
UCCIICIOBAaHMSI HM3yYaeMbIX SBICHUH M TPOIECCOB, SMITMPHYECKHX ¥ (YHAAMEHTAIBHBIX 3aKOHOB, WX
TEXHUYECKUX MPUMEHEHHH.

JlabopaTopHoe 000pynoBaHHE sl YICHUYECKUX MPAKTUYECKUX paboT (popMupyercs B BUIE TEMATHUECKHUX
KOMIUICKTOB W oOecreumBaeTcs B pacuéTe OJHOrO KOMIUIEKTa Ha JByX oOydarommuxcsa. Temaruueckue



KOMIUIEKTBl ~ JJAOOpaTOPHOTO  OOOpYMOBaHHS  JOJDKHBI ~ OBITh ~ TIOCTPOCHBI Ha  KOMIUIEKCHOM
MCIIOJIb30BaHUH aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM
B BHUjE IU(PPOBBIX JabopaTopuil.

HEJIN U3YYEHUA YYEBHOI'O IPEIMETA «®U3UKA»

OCHOBHBIMU LIEJISIMU M3y4eHHsI PU3UKHU B 00IIIEM 00pa30BaHUH SIBIISFOTCS:

* (opMHUpOBaHKE UHTEPECA U CTPEMJICHHSI O0YUAIOIIUXCS K HAYYHOMY U3YYCHHUIO MTPUPOJIBI, PA3BUTHE
UX UHTEJJIEKTYaTbHBIX ¥ TBOPUYECKHUX CIIOCOOHOCTEH;

*  pa3BHUTHE NpeCTaBICHUN 0 HAyYHOM METO/Ie MO3HAHUS u  (dopMHpOBaHUE
HCCIIEIOBATENIHCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBIICHHSIM;

* (dopMHpOBaHHME HAYYHOTO MHPOBO33PEHHMS KaK pe3yiabTaTa M3y4YCHHUS OCHOB CTPOCHUS
MaTepuH U QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

* (dopmupoBaHue yMEHUI OOBSICHITH SBICHHUS C HCIOJNH30BAaHHEM (DH3UYECKUX 3HAHUU U
HAYYHBIX JIOKa3aTeIbCTB;

* (opmupoBaHue npeACTaBICHUNA O POaM (U3UKK JUIsl Pa3BUTUS JIPYTHX ECTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHUH;

.*  pazeumue NpeOCMAasIeHUll O BO3MOJICHLIX chepax Oyoywel npogpeccuoHarbHol
0esIMeNbHOCMU, CBA3AHHBIX C (PUBUKOU, NO020MOBKA K OdlbHeliulemy 00YYeHUI 8 SMOoM
HanpasieHuu.

» JlocTmXeHHE 3TUX IIeliell 00eCIeyrBaeTCsl PEIICHUEM CICAYIONIMX 3a/lad B IMPOILECCe HU3YUCHUS
Kypca Gpu3uKH Ha YpOBHE CpeHero o0miero o0pa3oBaHus:

* npuoOpeTeHHe CHCTEMbl 3HaHUH 00 o0mMX (QHU3HUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSAX, BKIIOYAsT MEXAaHHKY, MOJCKYISPHYIO (HU3HKY, JICKTPOJAHMHAMHKY, KBAaHTOBYIO (HU3HUKY
U 3JIEMEHTHI acTPO(H3HKH;

* (opmumpoBaHMEe YMCHHI TPHUMEHSATH TCOPCTHUSCKHUE 3HAHUS IS OOBICHCHHS (DU3HUCCKUX
SIBIICHUHN B IIPUPOJIC U JJIsl IPUHSATHUS TIPAKTUUCCKUX PEIICHHI B MOBCETHEBHOM JKU3HU,

* OCBOCHHE CHOCOOOB pEUICHUS PA3IUYHBIX 3aJad C SBHO 3aJaHHON (DU3NYECKOH MOJEIBIO,
3aja4, NOJPa3yMEBAIOIIUX CAMOCTOSTEILHOE CO3JaHue (PU3UYECKOW MOJIENH, aJCKBATHON
YCIIOBHSIM 33J]a4H, B TOM YHCJIE 33]]a4 HH)KEHEPHOTO XapaKTepa,

* mnoHMMaHHe (UBMYECKUX OCHOB U TMPHUHIUIOB JCHCTBUS TEXHHUYECKHX YCTPOHCTB |
TEXHOJIOTHYIECKUX MPOIIECCOB, MX BIHMSHUS Ha OKPYKAIOIIYIO Cpeny,;

* OBJAJIEHHE METOJaMH CaMOCTOSTETbHOTO IUIAHMPOBAHHMS W TMPOBEACHUS  (DU3HUECKUX
OKCIIEPUMEHTOB, aHajdN3a M HWHTEpHIpeTanuu WHPOPMAIUH, ONpPEIENeHUs JOCTOBEPHOCTH
IIOJIy4€HHOTO  pe3ysbTara;[]  co3maHMe  YCIOBMM  JUIsl  pa3sBUTUS ~ YMEHUM  IIPOEKTHO-
WCCIIEIOBATEIIbCKOW,  TBOPYECKOM  NEATENBHOCTH;  paseumue  ummepeca K  cepam
npogheccuoHanbHoll 0esmenbHOCmU, CA3aHHOU C PUSUKO.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIJTAHE

B cootBerctBun ¢ ®I'OC COO yrnyonéHHbIH ypoBeHb H3ydeHHs] yuyeOHoro npeamera «Dusmka» Ha
YPOBHE CpelIHEero oO0Imero oOpa3oBaHUs BBIOMpAETCS OOYYAOIIMMUCS, TUIAHUPYIOUIMMH TPOJIOJDKEHUE
o0pa30BaHUs 10 CIEUHUATBHOCTAM (PU3HKO-TEXHUYECKOTO MPOQUIIS.

Y4eOHBIM TIIAaHOM TpPeAyCMOTpeHo u3ydeHue ¢usuku B 00béMe 340 u 3a nBa roma oOydyeHws: 5 4 B
mememo B 10 m 11 xmaccax, Ha 0a3oBoM ypoBHe B 00bEéMe 136 u 3a nBa roma oOydeHHs Mo 2 9 B
wegento B 10 u 11 kmaccax. B Temarnueckom maanupoBanuu ais 10 u 11 kmaccoB mpeamnonararTcs: pe3eps
BPEMEHH, KOTOPBIH YUUTEIh MOXKET HCITOJIb30BATh IO CBOEMY YCMOTPEHHIO, U TIOBTOPHTEIHLHO-00001IaroIIne
YPOKH.



INTIAHUPYEMBIE PE3VJIBbTATBI OCBOEHUSA YYEBHOI'O INTPEJMETA «®U3UKA» HA
YPOBHE CPEJHEI'O OBIIEI'O OBPASOBAHUA

OcBoenne ywyeOHoro mpenmera «®Dusmka» Ha  ypoBHE cpegHero oOmero  oOpa3oBaHUs
(yriyOnénHbIii ¥ 6a30BBIl  YPOBCHB) JIOJDKHO obecreunBaTh IOCTUKEHUE CIIEIYIOLIUX
JUYHOCTHBIX, METaNpeJMETHBIX U MMPEAMETHBIX 00pa30BaTeIbHbBIX PE3YIbTATOB.

JIMHYHOCTHBIE PE3YJIbTATbBI

I'pasricoanckoe socnumanue:

e chOpPMHPOBAHHOCTH TPAKIAAHCKOHN MO3UIIMU OO0YYarONIerocss KaK aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

® TPUHATHE TPAAUIIMOHHBIX OOIICUETOBEYECKUX TYMAHUCTHYECKUX U JEMOKPATHUYECKUX [IECHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JAESTEIBHOCTH B MHTEpECax TPakJaHCKOTO OOIEeCTBa,
Y4acTBOBATh B CAMOYIIPABJIICHUH B IIKOJIE U IETCKO-FOHOIIECKUX OpraHu3alusix;

® yMEHHE B3aUMOJEHCTBOBATh C COUMAIBHBIMU HHCTUTYTaMH B COOTBETCTBUHU C UX
(GYHKIUSMU 1 HA3HAYCHUEM;

® TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOM IEATEIbHOCTH.

Ilampuomuueckoe 6ocnumanue:
e chopMHPOBAHHOCTH POCCUICKON IPasKJaHCKON UACHTUYHOCTH, HAaTPUOTHU3MA;
® [IEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CUMBOJIaM; JocTHxkeHUsIM Poccuu B pusuke u
TEXHHKE.

ﬂyxoeno-npaecmeeunoe eocnumanue:
L4 C(i)OpMHpOBaHHOCTB HPABCTBEHHOT'O CO3HAHUI, STHYCCKOT'O IIOBCACHUA,
® CIIOCOOHOCTh OLCHUBATH CUTYallUK0 U IPUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA
MOpaJIbHO-HPAaBCTBECHHBIC HOPMbI U ICHHOCTH, B TOM YUCJIC B ACATCIbHOCTHU y‘IéHOFO;

®  OCO3HAHHUE JTMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMUMBOIO OyAYILETro.

Adcmemuueckoe ocnumanue:
® HCTETUYECKOE OTHOILIECHHE K MUPY, BKIIIOYas 3CTETUKY HAYYHOTO TBOPUECTBA, MPUCYIIETO
du3nyeckoil Hayke.

Tpyoosoe eéocnumanue:

e HHTEpPEeC K pa3mumyHbIM cepam TpodeCCHOHATBLHOW ACSITETLHOCTH, B TOM YHCIIEC CBS3aHHBIM C
bu3MKON W TEXHHKOW, yMEHHE COBEpIlaTh OCO3HAHHBIM BBIOOpP Oyaymiedl mnpodeccun u
peaM30BBIBATH COOCTBEHHBIC )KU3HCHHBIC TIAHBI;

® TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHMIO U CaMOOOpa30BaHUIO B 00JIacTU (PU3HMKHU Ha
MPOTSHKEHUH BCEH KU3HMU.

IKonozuueckoe eocnumanue:
e c(hOpPMHPOBAHHOCTb IKOJOTHUECKON KYJIBTYPHI, 0CO3HAHUE II100aIBHOTO XapaKTepa
HKOJIOTHYECKUX MPobIIeM;
e [UIAHMPOBAaHUE W OCYILECTBJICHHE JCHCTBUM B OKPYXKAIOWIEH Cpele Ha OCHOBE 3HaHUA
LeNell yCTONYMBOTO Pa3BUTHS YEIOBEUYECTBA;
® pacCIIMPEHHE OMbITA AEATEIBHOCTH 3KOJOTUYECKON HAIIPABIEHHOCTH HA OCHOBE UMEIOINXCS 3HAHUH
no (usuke.

Ilennocmu nayunozo noznanusa:
e cOpMHPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BuTus GU3NYECKON HayKH;
® OCO3HaHME LIEHHOCTM  HAy4yHOM  J€ATENbHOCTH, TOTOBHOCTb B  IIPOLECCE  M3Yy4EHUs
bus
UKH OCYLIECTBIISTh IPOEKTHYIO M UCCIIEA0BATENbCKYIO JESITEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

B npornecce 1ocTHkKEHNS INYHOCTHBIX PE3YJIBTATOB OCBOEHHUS IIPOrpaMMbl CPEIHEro OOIIEro
00pa3oBaHus 110 ¢u3uKe y 00y4Jaromuxcsi COBEpIICHCTBYETCS SMOLIMOHATIBHBIN HHTEIUIEKT,



MpEeroIararomuil  copMUPOBAaHHOCTD:

.- CAMOCO3HAHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOLMOHAIBHOE COCTOSIHHE,
BHJICTh HAIIPaBJICHUS Pa3BUTHUS COOCTBEHHOM SMOIIMOHATIBLHOM Cephl, OBITh YBEPEHHBIM B Ce0€;

- camope2ynupos8anusl, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE MOBEJICHNE, CIOCOOHOCTh AJaNTHUPOBAThCA K SMOLMOHAIBHBIM H3MEHEHUSM U IPOSBIATH
T'HOKOCTh, OBITH OTKPBITBIM HOBOMY;

--6HYmMpenHell MOmueayuu, BKIIOYAIONIeH CTPEMJICHHE K IOCTHIKCHHUIO LEJH U YCIeXy, ONTHMHU3M,

MHUIMATUBHOCTh, YMEHUE IEHICTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEH;

--9Mnamuy, BKIIOYAIOMIEH CIOCOOHOCTh TOHUMATh AMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATH €TO

IPU OCYILIECTBICHUU OOIEHHS, CIOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHHIO;

-COYUANLHBIX HABBIKOS, BKIOYAIONIMX CIOCOOHOCTh BBICTPAWBATH OTHOIICHHS C APYTHMHU JIIOIbMH,

3a00THUTHCSA, TPOSIBIIATH HHTEPEC U Pa3peliaTh KOH(PIUKTHI.

METANPEAMETHBIE PE3YJIbTATBI

yHI/IBepca.TIBHI)Ie No3HABaTeJbHbIE JeHCTBUS

Bba3oBble Jlornueckue JeiicTBus:
CaMOCTOSITENILHO (POPMYITUPOBATH M aKTYaJIM3UPOBATH MPOOIEMY, pacCMaTPUBATh

€€ BCECTOPOHHE;

ONPEIENATh LENH NEATEIbHOCTH, 3a/1aBaTh IAPAMETPhl U KPUTEPUH UX JTOCTHUKECHUS;

BBIABIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabareiBaTh IUIAH peLICHHs M[poOJeMbl C y4€TOM aHalu3a HMEHOIUXCs
MaTepHAIbHBIX U HEMAaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBHI B JCATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIEISAM, OLICHUBATD

PHMCKH MOCIIEICTBUH 1E€ATEIbHOCTH,

KOOPJMHHUPOBATh U BBINOJHATH PabOTYy B YCIOBMSIX pPEAJbHOIO, BUPTYAJIBHOTO U

KOMOUMHUPOBAaHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHHE TP PELICHUH )KU3HEHHBIX Ipo0i1eM

ba3zoBble ncciienoBare/ibCKue 1eHCTBUA:
BJIa/I€Th HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMHA U METO/IaMU (PU3UUECKON HAYKH;
BIAJeTh HaBbIKaMH Yy4eOHO-HCCIEIOBATEIbCKOM W IMPOEKTHOW JEesATEeIbHOCTH B  OOJIAcCTH
($U3MKH; CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSATEIBHOMY IMOMCKY METOJIOB pELIeHMs 3ajiad
(buznYecKoro copepKaHusl, (PUMEHEHUIO Pa3IMYHBIX METOJ0OB IMO3HAHUS;
BJIaJeTh BHUJAMHU JIEATEIBbHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €ro WHTEepIpeTalny,
npeoOpa3oBaHUI0 M TMPUMEHEHHWIO B Ppa3IMYHbIX YYEOHBIX CHUTyallMsiX, B TOM YHCJIE TMpHU
CO3/1aHUU y4EOHBIX NPOEKTOB B 00JIACTH PU3UKH;
BBISBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyaJlM3UpOBaTh 3ajady, BBIIBUraTb T'HIIOTE3Y
e€ peleHus, HaXOAUTh AapryMeHThl JJIs JIOKa3aTeIbCTBAa CBOMX  YTBEPXKIEHHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUH PELICHNS,
aHAJIM3UPOBATh IOJIyYEHHBIE B XOJE pEIIeHUs 3a7auyd pe3yibTaTbl, KPUTUYECKU OLIEHUBATh
UX JOCTOBEPHOCTbH, IPOTHO3MPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;
CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 33]]a4l B 00pPa30BaTEIbHON JEATENbHOCTH, B TOM YHCIIE
1pU U3y4eHUU (PU3UKHY,
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIMN OIIBIT;
YMETb EPEHOCUTH 3HAHUS M0 (PU3HKE B MPAKTUYECKYIO 001acTh

)KHSHGI[GS[T@J'IBHOCTI/I; (] YMCTI) I/IHTel'”pI/IpOBaTI) 3HAHUA U3 pa3HI)IX Hpe}lMeTHBIX
oOJacreii;

BBIZIBUI'aTb HOBBIC HACH, NpCjiaraTb OPHUIMHAJIBHBIC IIOAXOAbl W PCHICHHA; CTABUTH
npoOseMBbl U 33J]aui, JONMYCKAIOIINe aJbTepHATUBHBIE PEILICHUS.

Pabora ¢ nngopmanueii:
BJIaJCTh HABBIKAMH IOJY4YEHUS HHPOpMaLUU (PU3MUYECKOrO COJAEp’KaHHMs U3 HMCTOYHMKOB Pa3HBIX
TUIIOB, CAMOCTOATCIIBHO OCYIICCTBJIAATL IIOUCK, dHaJIM3, CHUCTCMATHU3AlMI0 W HWHTCPHPCTALUIO
uH(OpPMALIUH Pa3IUYHBIX BUAOB U (POPM MpEACTABICHHUS;
OLIEHUBATD JIOCTOBEPHOCTH HH(OPMAIIHH,



UCTIONh30BaTh  CPEACTBA  MH(POPMAIMOHHBIX W KOMMYHHUKAI[MOHHBIX  TEXHOJOTHH B
peIIeHUN KOTHUTHBHBIX, KOMMYHUKATHBHBIX ¥ OpPraHW3al[MOHHBIX 3a7ad C COOJIOJICHUEM
TpeOOBaHUIl SPrOHOMHUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHHs], MPaBOBBIX U
TUYECKHX HOPM, HOPM MH(OPMAIIOHHOI 0€30MacHOCTH;
CO3/1aBaTh TEKCThl (PU3MUYECKOTrO CcOAepX aHUs B pa3IMYHBIX QopmaTax C Y4&€TOM
Ha3Ha4YeHUs WH(OPMALINU U 1IeJIEBOM ayIUTOPUH, BBIOMpast ONTUMAaIbHYIO GOPMY TMPEICTABICHUS U
BU3YaJIU3alHH.

YHuBepcajibHble KOMMYHUKATHBHbBIE /1€fiCTBUSA

Oo01menmne:
OCYIIECTBISATH OOILICHNE HAa YPOKAX (PM3UKU U BO BHEYPOUHOMH

JIESITEILHOCTH,

paciio3HaBaTh MPECANOCHIIKA KOH(bJII/IKTHBIX CI/ITyaI_[I/Iﬁ U CMsIrdaThb

KOH(JIUKTHI;

paSBépHYTO 1 JIOTUYHO H3J1araTb CBOIO TOUKY 3pCHUS C HUCIIOJIb30BAHHUEM SA3BIKOBBIX

CPEJ/CTB.

CoBMecTHasl 1eATEJIbHOCTD:
MOHUMATD ¥ HCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHAWBUAYAIbHON pabOTHI;
BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEMCTBUM ¢ Yy4€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEM Ka)0ro 4ieHa KOJUIEKTHBA,
INPUHUMATh L€ COBMECTHOW AEATEIbHOCTH, OPraHMU30BBIBaTH M KOOPAUHUPOBATH JEHCTBUS 110
€€ NOCTWXKEHHIO. COCTaBJIATh IUIAH JEWCTBUM, pacHpenciaTb poJM € Yy4ETOM MHEHUH
YYaCTHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOM paboTHI,
OLICHUBATh Ka4eCTBO CBOETO BKJIaJ1a u Ka)KJ10T0

y4aCTHUKA KOMaH/bl B OO pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM,

npeajaraTb  HOBBIE IIPOEKTBI, OLICHMBAThb HJEH C T[O3UIUU HOBU3HBI, OPHUIMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;
OCYILECTBIATh  IMO3UTUBHOE  CTPATErMYECKOE  IOBEJEHHUE B  PA3JIMYHBIX  CHUTYalMsX,
HPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh HHULIMATUBHBIM.

YHI/lBepcaJIbHI)Ie PEryJIATUBHLIC JelcTBUA

Camoopranusanms:

CaMOCTOSITENILHO OCYIIECTBIIATH TMO3HABATENbHYIO ACSITENFHOCTh B 00NACTH (DU3UKU H
ACTPOHOMUHU, BBISIBJISTH TPOOIEMBI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIbHO ~COCTaBIIATh IUTAH PEIICHUs] Pacy€THBIX M KAYECTBEHHBIX 3a/ay, IUJIaH
BBITMOJTHEHUS TPAKTHUECKON pabOTHI C yu€Tom MMEIOIUXCA PECYPCOB,

COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTECHUN;
JIlaBaTh OIICHKY HOBBIM CUTYaIlUsIM;
pacHMpsATh paMKH y4eOHOTO MpeaAMeTa Ha OCHOBE JIMYHBIX MPEATOYTESHUM;
JienaTh OCO3HAHHBIN BRIOOD, apTyMEHTHPOBATh €Tr0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a

pelieHue; o OLIEHUBATh NMPUOOPETEHHBIN OTIBIT,;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKON IPYAULIUU B 00J1aCTH (PU3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb!

J1aBaTh OLCHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATH
COOTBETCTBUE PE3YJIbTATOB LETAM;
BJIAJCTh HaBBIKAMH I[IO3HABATENbHOM pediaexkcMu Kak OCO3HAHUS  COBEPILACMBIX

JNEUCTBUN M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUM,
UCTOJIb30BaTh MPUEMBI peQIIeKCUH IS OUEHKH CUTYalluH, BBIOOpa BEPHOTO pEIICHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX

CHWKEHUIO; IPUHUMATh MOTUBBI U API'YMEHTHI APYIUX [IPU aHAJIU3E PE3YJIbTATOB
NEeATENbHOCTH.

IlpunsiTue ce6s1 M APyrux:
NPUHUMATH ce0s1, TOHUMAas CBOU HEJIOCTATKH U JOCTOMHCTBA;



® [IPUHUMATbh MOTUBBI U aPTYMEHTBI IPYIUX IIPU aHAJIU3E PE3YJIbTATOB
NeSITeNbHOCTH, ® TPU3HABaTh CBOE MPABO U MPABO APYIHX HA OLIHOKH.

INPEAMETHBIE PE3YJIBTATBI 10 kaace

B npouecce uzydenus kypca puszuku yriydoaéaaoro u 6a3oBoro yposHs B 10 kiacce yueHuk
Hay4MTCS:

- TlonuMmaTh (IEMOHCTPUPOBATh) pPOJb (UIMKKH B DKOHOMHUYECKOH, TEXHOJOTHUECKOH, DKOJOTHYECKOH,
COIMAIBHOW M ITHYECKO# cdepax MesITebHOCTH YeI0BEeKa; pojb U MeCTO (H3MKHA B COBPEMEHHOH HAay4HOMU
KapTUHE  MHpA; 3HAYeHue  ONuUcamenbHol, cucmemamusupyrowet, 00bACHUMENbHOU U
NpOCHOCMUYeCKoU GYHKYuUL

Qusuueckol meopuu — MeXAHUKU, MONEKVIAPHOU (UIUKU U MEPMOOUHAMUKU, POIb Pu3uyecKol
meopuu 6 GopmMuposaHuu npeocmasieHull 0 Quuyeckou Kapmune mupa; pasnudaTrbh (YUUTHIBATh)
yCIIOBUS

OPUMEHUMOCTH MOJIeNeH (pU3NUIeCcKuX Tesl U MPOIECCOB (SBJICHUI): HHEPIMATIbHAS CHCTEMa OTCUETA,

abCcoNIIOTHO TBEPHOE TENOo, MaTepHalibHasl TOYKA, PABHOYCKOPEHHOE JIBH)KEHUE, CBOOO/IHOE IMaJIeHUE,
EabcomoTHO ynpyras aedopMaiiusi, aOCOMIOTHO YIPYroe W abCONIOTHO HEYNPYroe CTOJKHOBEHUS,

MOJIETN Ta3a, KUIAKOCTH U TBEPAOro (KPUCTAIIMYECKOIO) Teja, MJealbHbIN a3, TOUEUHBIH 3apsi,

OJTHOPOJIHOE 3JICKTPUYECKOE TM0Jie;  pa3iuyarh YcioBus (FpaHuIlbl,  00JacTH) IPUMEHUMOCTH

(buznyecKux 3aKOHOB, TIOHMMAaTh BCEOOLIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB H

OIPaHMYEHHOCTh HCIOJb30BAHUS YACTHBIX 3aKOHOB;, AHAIU3UPOBATh U OOBACHATH MEXAHUYECKUE

IIPOLIECCHl U SIBJICHUS, MCIIOJIb3ysd OCHOBHbBIE TOJIOXKEHHUS M 3aKOHbl MEXaHUKU (OTHOCUTEJIBHOCTh

MEXaHUYECKOTO JIBIKEHUS, bopmyIbI KHHEMaTUKH PAaBHO-YCKOPEHHOTO  JIBMDKCHUS,

npeobpazosanus lanunes 011 ckopocmu U nepemeujenus, 3aKoHbl HbroTOHa, npuHyun

omuocumenvHocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHHUsS, 3aKOHBI COXPAHEHMsS MMIIylbCca H

MEXaHUYECKON HHEPIrUH, c643b pabomvl CUulbl C UIMEHEHUeM MeXAHUYECKOU JHepeuu, YCio6us
pasHogecust meépoo2o mena); TPU 3TOM HCIOIb30BaTh MATEMATHYeCKOC BBIPAKEHHE 3aKOHOB,
VKA3b18aMb YCIOBUSL NPUMEHUMOCMU (DU3ULECKUX 3aKOHO08: npeobpazosanuti I anunes, emopoeo u

mpemuve2o 3aKkoHo8 Hvlomona, 3aKOHO8 COXpaHeHus UMRYIbCAd U MEXAHUYECKOU dHepauu, 3aKOHd

8CEMUPHO20 MALOMEHUS,

AQHAIIM3UPOBATh M OOBSCHATH TEIJIOBBIE MPOIECCHl M SIBICHHUS, MCIOIB3Ysl OCHOBHBIC MOJOKEHUS

MKT u 3akoHBI MOJEKYJISpHOUW (U3UKH M TEPMOJMHAMHUKH (CBS3b JABJICHUS HJICATBHOTO ra3a Co

CpedHEl KWHETHYECKOM HHEPrHeil TEeIUIOBOTrO ABHKEHUS W KOHUEHTpPAUMEH €ro MOJEKYJ, CBS3b

TEeMIIepaTyphbl BEIIECTBA CO CPEHEN KMHETUYECKOW SHEPrruel TEMI0BOro JBUKEHUS €ro 4acTHll, CBSA3b

JaBJIEHUs] WJAEaJbHOIO Tra3a ¢ KOHIEHTpalMed MOJIeKyl M €ro TeMIlepaTypol, ypaBHEHUE

MenneneeBa— Kita-nelipoHa, nepBbld 3aKOH TEPMOJMHAMMKHM, 3aKOH COXPAHEHHsI JHEPIrUU B

TEIJIOBBIX ~MpOIleCcax); TMPH OSTOM  HUCIOJIb30BaTh MATEMATHYEeCKOC  BBIPAKEHHE  3aKOHOB,
VKA3bl8ambs YClo8uUs npumenumocmu ypaenenusi Menoeneesa—Knanetipona;

AHAM3UPOBATh M OOBACHATH (ONMUCHIBATH) OJIEKTPUUYECKUE SBJICHHUS, HCIOIb3ysSd OCHOBHBIE
HOJIOKEHUSI U 3aKOHBI 3JICKTPOIMHAMUKH (3aKOH COXpPAHEHHsI 3JIEKTPUUYECKOTro 3apsia, 3akoH KynoHa,
NOMEHYUATLHOCTb DTIEKMPOCMAMUYECK020 NOJA, NPUHYUN CYNEPRO3UYUU INIeKMPUYECKUX NoJlel, npu
9MOM YKA3bl8As YCN08UA NpuMeHumocmu 3akoHa Kynona, a Takke TNPAKTUYECKH Ba)KHbBIE
COOTHOIIEHMS: 3aKoHbl OMa 1 ydacTKa LENU W [ 3aMKHYTOM JJIEKTPUYECKOW LeNH, 3aKOH
Jxoynas—IJlenna, npa-suna Kupxeogha, 3axonst @apaoes 0Jis 31eKmpoau3a);

onucvleamy Qusuyeckue npoyeccvl U AGNEHUS, UCHONb3YS BEIUYUHbL. NnepeMmeujeHue, CKopocmby,
YCKOpeHue, UMRYIbC mela U CUCmeMbl mel, CUId, MOMEHM CUTbl, 0deleHue, NOMEHYUANbHA IHEPIUs,
KUHemuyeckas Hepeus, MeXaHUuueckas dHepeus, paboma CUulbl, YEeHMpoCmpeMumenbHoe YCKOpeHue,
cuna msagcecmu, Cuna YApy20Cmu, CUid mpeHus, MOWHOCMb, IHep2Usl 83aumooelicmeus meia ¢ 3emnéi
801U3U €€ NOBEPXHOCMU, IHEP2Us YRPY20l Oedopmayuu nPYHCUHbBL, KOIUYECMBE0 Meniomsl, adCOnOmMHAS
memnepamypa menda, paboma 6 mepMOOUHAMUKE, GHYMPEHHAA IHEeP2Uus UOeanrbHO20 O0OHO-AMOMHO2O0
easa, paboma udeanrbHO20 2a3a, OMHOCUMENbHAs 1axicHOCmb 6030yxa, KII/ udeanvnoco mennosoco
ogueamens, JleKmpuyeckoe noje, HANPANCEHHOCMb INeKMPULECKO20 NOJs, HANPA’CEHHOCMb NOJs
MOYEUH020 3apada UlU  3APSJCEHHO20 wapa 6 eakyyme U 6 OudieKmpuke, HOMeEHYUdl
INEKMPOCMAMUYECKO20 N0, PA3ZHOCMb NOMEHYUAN08, DJIeKMPOOGUICYWAs CUd, CUld MOoKa,
HanpsdxiceHue,  MOWHOCMb  MOKA,  JNeKmMpuyeckas  EMKOCMb  NIOCKO20  KOHOeHcamopa,
conpomugnenue y4acmrka yenu ¢ HOoCie008ameNbHbIM U NAPALIeNIbHbIM COeOUHEHUEM pe3UcCmopos,



9Hep2usl INeKMPULECKOo20 NoJisi KOHOeHcamopa,
OOBSICHATH OCOOCHHOCTH MPOTEKaHUs (U3UUYECKUX SIBICHUI: MEXaHHMYECKOE [BIDKEHHE, TEIJIOBOE
JBU)KEHHE YacTHUIl BEIECTBa, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE NBWXKeHHUe, nuddys3us, HcrapeHue,
KATICHWEe W KOHJCHCAIMsl, IUIaBJI€HUE W KPUCTAJUIM3AIMs, HAMpaBICHHOCTh TEIUIONEepeauH,
AIIEKTPHU3ALUS TEJ, IKEUNOMEHYUATLHOCIb NOBEPXHOCHIU 3APANCEHHO20 NPOBOOHUKA,
NPOBOJIUTH MCCIIEIOBAHUE 3aBUCHMOCTH OJHON (PU3MYECKON BEIWYHHBI OT APYrO C MCIOJIb30BAHUEM
OPSIMBIX M3MEPEHUIl: MpU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJAbTaThl MOTYy4YEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIMYHH 8 6ude 2pagpukog ¢ Yu4émom abCOMOMHbIX NOSpeuHOCmell
usmepeHuli, JeNnath BBIBO/IBI o pe3ynbTaTam
WCCJICIOBAHWS,

MIPOBOJAUTH KOCBEHHBIE M3MEpEeHHs (PU3MUECKUX BEIMYMH; IPU 3TOM BbIOMpATh ONTHUMAaJbHBIN

METOJl  HM3MEpEHHs, OICHUBATh AaOCOJIOTHbIE U OTHOCUTENIbHBIE IOTPEHIHOCTH MPSAMBIX U
KOCBEHHBIX

WU3MEPEHUI;
npOBOOUMb ONbIMbBL NO NPOGEPKEe NPEONONCEHHOU 2UNnomesvl. NIAHUPOBAMb IKCNepUMeHm, cooupams
IKCNEPUMEHMATbHYIO  YCMAHOBKY, AHAIU3UPO8AMb NOJYUEHHble pe3yIbmamvl U 0elams 6bl600 O
cmamyce npeoloHCeHHOU SUNOme3vl;
coOnrofath mpaBuia O€30MacHOrO TpyAa NpU TMPOBEACHUM HCCIEAOBAHUNA B paMKax y4eOHOro
IKCTICPUMEHTA, NPAKMUKyMa W  y4eOHO-HCCIEAOBATEIBCKOM M  TPOSKTHOH  JIEATCIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000D YIOBAHNS;
pemaTth pacy€THbIC 3a/1a4ll C SIBHO 33aJJaHHOW U HesA6HO 3adanHou (HU3UUYECKON MOJENbI0: Ha OCHOBaHUH
aHaJIM3a yCIOBUS 0OOCHOBBIBATH BEIOOP (DM3MUECKON MOJIENH, OTBEUAIOIICH TPEOOBAHMSIM 3aJa4H,
NPUMEHATH (HOPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH U NOCIYAAMbL (PUUYECKUX Meopull TIPU
UCIOJIb30BAaHUU MAaTEMaTUYECKHX METOJIOB PELICHHs 3a/1ay, IPOBOJUTH PacyEThl HA OCHOBAHUU
UMEIOLINXCS JaHHBIX, aHATU3UPOBATh PE3YNIbTaThl U KOPPEKTHUPOBATH METO/IbI PEUICHUS C YUETOM
MOJTYYEHHBIX PE3ylIbTaTOB;
pemarh Ka4yeCTBEHHBIC 3aa4H, mpedyloujue NpUMeHeHUs 3HAHUL U3 PA3HbIX pPA30en08 WKOJIbHO2O
Kypca @u3uku, a maxoce UHMe2payuu 3HAHUL U3 Opyeux npeomMemos ecmecmeenHO-HaAy4H020
YuKkia: BHICTpAaUBaTh JIOTHUECKYIO I[EMOYKY pAcCyXJACHUW C OMOpOi Ha HW3YYEHHBIE 3aKOHBHI,
3aKOHOMEPHOCTH U (DU3MUECKUE SBIICHUS,
UCNnoIbL306amMb  meopemuyeckue  3HaHus 0N OOBACHEeHUs  OCHOBHbIX — NPUHYUNOE  pabomul
usMepumenbHulx npUbOPOs, MEXHUYECKUX YCMPOUCME U MEXHOI02UYEeCKUX NPOYECCcos;
UCIIONB30BaTh TEOPETUYECKUE 3HAaHHUA N0 (U3MKE B TIOBCEAHEBHOM JKM3HM Mg OOECHedeHus
Oe3omacHOCTH TpuU oOpamieHuu ¢ npudopaMd M TEXHHUYECKHUMH YCTPOMCTBAMHU, HJS COXpPaHEHUS
3IOPOBBS U COOJIIOICHUST HOPM SKOJIOTHYECKOTO MOBEACHUSI B OKPYXAIOIIeH cpere;
MPUBOJIUTH MPUMEPHI BKJIAJa POCCHUCKUX W 3apyOeKHBIX YICHBIX-(U3NKOB B pa3BUTHE HAYKH, B
O0BSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHH;
AHATU3UPOBAb U OYEHUBAMDb NOCIe0CMBUsL ObIMOBOU U NPOU3BOOCBEHHOU 0esImelbHOCU YeN0-8eKd,
CBA3AHHOU C QuU3UYeCKUMU NpoYeccamu, ¢ NO3UYUL IKOL0UYeCKOU 6e30nacHocmu, npeocmasieHui o
PAYUOHATLHOM NPUPOOONONL308AHUU, d MAKHCE PAZYMHOM UCHONb308AHUU OOCMUNCCHUU HAYKU U
MexXHON02Ull 0151 OANbHellue20 pa3eumus Yei08euecko20 ooujecmasa,
MPUMEHATh Pa3IHyHbIe CIIOCOOBI PaObOTHI ¢ HHPOPMAIUEH (HU3NUECKOTO COJIEPKAHUS C MCIIONb30BaHUEM
COBpEMEHHBIX ~MH(POPMAIMOHHBIX TEXHOJOTHUH. TIPH OTOM HCIIOJIb30BaTh COBPEMCHHBIC WH-
(GOpMaIMOHHBIE TEXHOJOTHH JUIS TIOMCKA, TepepadoTKW W TPEIbSBICHHUS YJ4eOHOW M HAydHO-
MOMYJIAPHOW HWH(OPMAIK, CTPYKTYPHPOBAHUS M WHTEPIPETallid HH(POpPMAIMK, TOJYyICHHOH U3
Pa3IMYHBIX MCTOYHWKOB, KPUTHUCCKH aHAIM3MPOBATh MOJydaeMyH WH(DOpPMAIMIO u oyeHusamov eé
00CMOBEPHOCMb KAK HA OCHO8E UMEIOWUXCS 3HAHUL, MAK U HA OCHO8e AaHANU3A UCMOYHUKA UH-
dopmayuu;
NPOAGIAMb OP2AHU3AYUOHHBIE U NO3HABAMENbHbIe YMEHUS CaMOCMOSIMENbHO20 NPUoOpemetus HOBbIX
3HaHUll 8 npoyecce BbINOJHEHUs NPOEKMHBbIX U Y4eOHO-UCCLe008amenbCKux pabom; paboTaTh B
IPYIIIE C BBIMOJIHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh PAbOTY TPYIIIBI, PAIMOHATHHO
pactpeeNaTh IeATSIIbHOCTh B HECTAHAAPTHBIX CHTYAIUSX, aJeKBaTHO OIEHUBATh BKJIAJ KaXJOTO U3
YYaCTHUKOB TPYIIITEI B PENICHHE PACCMATPHUBAEMOM MPOOIIEMBI;
npoAGNAMb MOMUAYUI0 K Oyoyuel npogeccuoHanbHol 0esmenbHOCmy no CReyuarbHOCMAM QuU3UKo-
MexHu4eckKo2o npogus.



11 knace
B nporecce nzydenust kypca Gpusnku yriyoaéHHoro u 6a3oBoro ypoBHs B 11 kiacce ydeHUK HAYUIUTCS:

- MOHUMATh (IEMOHCTPUPOBATH) pPOJIb (DU3MKKM B HIKOHOMHUYECKOH, TEXHOJOTHYECKOW, COLMAIBHOU U
THUECKON cdepax [esATEIbHOCTH 4YeNOBEKa; pOjb MU MECTO (UMK B COBPEMEHHOW Hay4dHOM
KapTHHE MHpA; POJIb aCTPOHOMHUHM B MPAKTUYECKOW JESTEIbHOCTH YeNOBeKa M JaJbHEUIIEeM Hay4dHO-
TEXHUYECKOM pa3BUTUHU; 3HAUEHUE onucamenvbHoll, cucmemamuzupyioujel,  00bACHUMENbHOU
U NpocHOCMUYecKou @YHKYull @usuueckolu meopuu — 31eKMPOOUHAMUKU, CREeYUAIbHOU Mmeopuu
OMHOCUMENbHOCMU, K8AHMOBOU (hu3uKu, poib (PpU3NUecKod TeopuHu B POPMHUPOBAHUU IPEICTABICHUN
0 (u3MYecKo KapTHHE MHUpPA, MeCTO (U3NYECKOH KapTHUHBI MHpa B OOIIEM pSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUH O MIPUPO/IE;

- pa3nuuarh (y4UTHIBATh) YCJIOBHS MPUMEHUMOCTH MOJCICH (PU3MYECKUX TNl M IMPOIECCOB (SBICHHN):
OJTHOPOJIHOE  DJIGKTPUYECKOE U  OJHOPOJHOE MAarHUTHOE TIOJiA, TrapMOHUYECKHEe KojeOaHus,
MAaTEMaTUYECKUI MAasiTHUK, WICAJbHbIA TNPYXKUHHBIM MAaATHUK, TAPMOHHYECKHUE BOJIHBI, HACATbHBIN
KoJIe0aTeNbHBIA KOHTYp, TOHKAsl JIMH3a, MOZIEJIei aToMa, aTOMHOTO s7[pa 1 KBAaHTOBOW MOJIENHN CBETA;
pa3nuuath ycioBusi (IpaHMIBI, OOJIACTH) NTPUMEHUMOCTH (U3MYSCKUX 3aKOHOB,  NOHUMAMb
gceobwull  xapakmep @QYHOAMEHMANbHLIX 3AKOHO8 U O2PAHUYEHHOCMb UCNOIb308AHUSL  YACMHbBIX
3aKOHO8;

- QHATM3UPOBATh U OOBACHATH DJICKTPOMATHUTHBIC TIPOLECCHl W SIBICHUS, HCIOJNb3YSl OCHOBHBIE
MOJOKEHUSI ¥ 3aKOHBl DJJEKTPOJAMHAMHUKH U CIEHUAIBHOW TEOPUU OTHOCUTEIBHOCTH (3aKOH
COXpaHEHUsl DIIEKTPUYECKOro 3apsana, cuia Awmmepa, cuwia JlopeHia, 3aKOH 3JIEKTPOMArHUTHOM
uHaykuu, npaBwio Jlenna, cBs3p DJIC caMOMHAYKIIMM B OSJEMEHTE DJJIEKTPUUECKOW IEMU CO
CKOPOCTBIO U3MEHEHHS  CHJIBI TOKa; IIOCTYJIaThl  CIELUAIbHOW TEOpUU OTHOCHUTEILHOCTH
OHHIITENHA);

-aHaJM3UPOBAaTh U OOBSACHATH KBAaHTOBBIE MPOIECCHl U SIBICHUSA, UCIOJIB3YS MOJIOKEHUS KBAHTOBOMU
¢m3uku (ypaBHeHHe DWHINTEHHA i GoTodddekra, MepBbli W BTOPOM mocTynaThl bopa, mpuHIwmI
COOTHOIICHHS HeomnpenenéHuocTel [eifsenOepra, 3aKOHBI COXpPAHEHHUs 3apsAJOBOTO U MacCOBOTO
YHCEI U SHEPTHHU B SJCPHBIX PEAKIHAX, 3aKOH PaJIMOAKTUBHOTO Paciaia);

- OTIMCHIBATH ¢bu3nveckne IMpoIEecChl u SIBIICHWIS, UCTIOJNB3YS BEJIMYUHBI:
HaNPsHKEHHOCTD AIIEKTPUIECKOTO TIOJSI, MOTEHIMAT  AJIEKTPOCTATUYECKOTO OIS, Pa3HOCTh
MOTEHIINAJIOB, ANEKTPOABIDKYILAS CUJIAa, MHAYKIIUS MarHUTHOTO TIOJIsl, MATHUTHBIN MOTOK, CHJIa AMIiepa,
WHIYKTUBHOCTb, SJIEKTPOABIDKYIIAS CHJIAa CAMOWHIYKITUH, YHEPT U MarHUTHOTO TIOJISI TPOBOTHUKA C
TOKOM, PENATUBUCTCKUIA UMITYIBC, TIOTHASI SHEPTHUSI, JHEPTHsI IOKOSI CBOOOIHOM YaCTHIIbI, DHEPTUS U
UMIYIbC (POTOHA, MACCOBOE YHCIIO M 3apsi SApa, SHEPTHSI CBA3H AIpa;

- OOBSCHATh OCOOCHHOCTH TMPOTEKaHHA (U3MYECKUX SBJICHHM: SJIEKTPOMArHuTHas WHIYKIHS,
CaAaMOUHAYKIIMSI, Pe30HaHC, MHTepdepeHIs BOIH, Audpakuus, AWUCIEepcHs, TMOTHOE BHYTPEHHEE
otpaxkenue, (oroanekrpuueckuii 3¢dexr (pororddext), anpda- u Oera-pacmaasl AAep, ramma-
U3JTydeHue saep; Gu3ndecKre MPUHIUIBI CIIEKTPAIBHOTO aHAIM3a M paboTHI Jlasepa,

onpeoenams HanpasieHue UHOYKYUU MASHUMHO20 NOJIsi NPOBOOHUKA C MOKOM, Cuibl Amnepa u cuvl
Jlopenya,

- cmpoums usobpascenue, cozoagaemoe NIOCKUM 3ePKANIOM, MOHKOU JTUH3O0U, U PACCYUMbIEAMb €20
Xapaxmepucmuxu;

- NPUMEHAMb  OCHOBONONA2AIOUWUE ACMPOHOMUYECKUEe NOHAMUS, Meopuu U 3aKOHbl OJi aHAIU3A U
00vsACHeHUs  husuuecKux npoyeccos, NPOUCXO0AWUX 6 36830aX, 6 36E30HLIX CUCEMAX, 8
MedHC2ANaKMUu4eckou cpeoe; 08UNCeHUsI HeDeCHbIX mell, I80II0YULU 36630 U BcenenHotl,

- IPOBOJUTHh HCCIIEIOBAaHNE 3aBHUCHUMOCTEH (U3MUECKUX BEIMYMH C HCIOJIb30BAaHUEM MPSIMBIX
U3MEPEHUI: TpPH JTOM KOHCTPYHWPOBaTh YCTAHOBKY, (UKCHPOBaTh pE3yAbTAThl MOJTYYCHHOM
3aBUCUMOCTH (DU3WYECKUX BEIMYMH B BHIE TpadUKOB C Yy4ETOM aOCONIOTHBIX MOTPEIIHOCTEH
WU3MEpPEHU, AeTaTh BEIBOIBI IO PE3YJIbTaTaM MCCIIETOBAHMS,

- POBOJIUTH KOCBEHHBIE N3MEPEeHHS (PU3NUECKUX BEITUYHH; TIPU STOM BBIOMPATh ONTUMATBHBIA METO]T
WU3MEPCHHsI, OICHWBATh a0OCOJIOTHBIE M OTHOCHUTEIIBHBIC MOTPEITHOCTH TPSIMBIX W KOCBEHHBIX
WU3MEpPEHUH;

- POBOJUTH OTBITHI TI0 MPOBEPKE MPEIOKEHHONW TUIIOTE3bl: TIAHUPOBATH SKCIIEPUMEHT, COOMpaTh
AKCIIEPUMEHTATBHYIO YCTaHOBKY, aHaJIU3UPOBATh IIONYYCHHBIE pPE3YylbTaThl W JEJaTh BBIBOJ
0 CTaTyce NpeJI0KEHHON TUTIOTE3bL;

- ONUCHIBAMb MEeMOObL NOJYUEHUS. HAYUHBLX ACMPOHOMUYECKUX SHAHULL,



— cobmronaTe mpaBuia O€30MacHOTO Tpyda NpU TPOBEICHUM MCCIEIOBAaHUM B paMKax YueOHOTO
HKCIEPUMEHTA, IPAKTHKYMA M Y4eOHO-MCCIeI0BATEIbCKON U MPOCKTHON JESATEIbHOCTH c
UCII0JIb30BaHHEM U3MEPUTENBHBIX YCTPOHCTB U J1a00paTOPHOTO 000PYIOBaHMS,

- pemiath pacy€THHIE 3aJaddl C SBHO 33JaHHOH U HeABHO 3A0aHHOU @u3uyecKoli MoOenvio: Ha
OCHOBAaHMHU aHAJIM3a YCIIOBHS BBIOMpATh (HU3MYECKHE MOJEIH, OTBEUAloNIe TpPeOOBAHUSAM 3aJauH,
OpUMEHATH  (OPMYINIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PHU3MYECKUX TEOopudl mpu
UCIIONb30BAaHUM MaTEMaTHYECKUX METOAOB pELICHHUs 3a/1a4, MPOBOAMTH pPACUYEThl HAa OCHOBAHUH
UMEIOIINXCS JTAaHHBIX, AHAIN3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOMABI DEIICHHS C Y4ETOM
MOJYYEHHBIX Pe3yJIbTaTOB;

- pemiath Ka4yeCTBCHHBIC 3aJaud, TPeOYIOIIMe NMPUMEHEHHs 3HAHWH M3 pasHBIX Pa3[esioB MIKOJILHOTO
Kypca OU3UKHU, a makdce uHmezpayuu 3HAHUU u3 Opyux npeomMemos eCmecmeeHHO-HAYUHO20 YUKIA:

eblcmpausanio JocudecKyro - YyenouxKy paccyofcdeyuﬁ C OI’ZOPOZZ Ha  U3Y4€HHble 3AdKOHbL,
3AKOHOMepHOCmU U qbu3uqe07<ue ABNEeHUA,
- UCIIOJIB30BATh TCOPETUUCCKHUC 3HaHWA 111 OOBSICHEHHSI OCHOBHBIX IIPUHIUIIOB

paboThI U3MEPUTENBHBIX TPHOOPOB, TEXHHUECKUX YCTPOUCTB M TEXHOJIOTHUECKHUX MPOIECCOB;

— IPHUBOJUTHh TPUMEPHI BKJIAJa POCCHMCKUX M 3apyOCIKHBIX YUEHBIX-(DH3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

- aHaIU3UPOBAMb U OYEHUBAmb MNOCAeOCMEUs OblMOoBOU U NPOUIBOOCMEEHHOU OesmelbHOCIU
yeno6eKda, CeA3aHHOU C (uU3UYeCKUMU Npoyeccamu, ¢ NO3UYULL IKOI0SUUeCKOU 0e30nacHocmu,
npeocmasieHutl. 0 PAayUoOHAIbHOM HNPUPOOONONL308AHUU, A MAKNHCEe PAZYMHOM UCHONb30BAHUU
00CMUdNCEHUL HAYKU U MEXHON02UU 0I5l OaNbHeUue20 pa3eumusi Yel08euecko20 oouecmasa,

— MPUMEHSATD Pa3InYHbIC CITOCOOBI PAOOTHI ¢ wuHbopmammer  (u3MyecKoro - couepKaHUS  C
HCIIOJIb30BAHUEM  COBPEMCHHBIX  MH(OPMAIMOHHBIX  TEXHOJOTMH. TP  3TOM  HCIIOJIb30BaTh
COBpeMeHHbIC MH(OPMAIMOHHBIE TEXHOJOTUHU JUIS TOWCKA, MepepadOTKH M MPEIbSIBICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOM ~ WH(OpPMAIMK,  CTPYKTYPHPOBAaHUS W HWHTEPIPETAllMA  HH(OPMAIIHH,
MOJYYEHHOW W3 PA3IUYHBIX HCTOYHUKOB; KPUTHUYECKH AaHAJIU3UPOBATH IMOJIydaeMyl HH(POPMAIUIO U
OIICHMBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMCIONIMXCS 3HAHWK, TaK W Ha OCHOBE aHaM3a
UCTOYHHMKA UH(POpMAIIHH;

- NposAGIAMb OpP2AHU3AYUOHHbIE U NO3HABAMENbHbIe YMEHUs CAMOCMOSMENbH020 NpUodpemeHus
HOBbIX 3HAHUL 8 Npoyecce BbINOJHEHUS NPOEKMHbIX U YYeOHO-UCCIe008amenbcKux pabom,; padoTaTh B
Tpylne ¢ HUCHOJHEHHEM pa3lUYHBbIX COLHMAJIbHBIX  pPOJeH, T[JIaHUpOBaTh pabOTy TPYIIIHL,
palMoOHANBHO PpacCHpeesaTh JEATEIbHOCTh B HECTAHIAAPTHBIX CHTYAIUAX, aJCKBAaTHO OIICHUBATH
BKJIJ] KQXKJIOTO M3 YYACTHUKOB TPYIIbBI B PELICHHE PACCMATPUBAEMOI TPOOIEMBIL;

- npossIams Momueayuro K 0yoyueti npogeccuoHarbHoU 0essmeilbHOCmMU No CNeYyUaibHOCMAM (U3UKO-
MexHu4ecko20 npopuis.



COAEP)XAHUE YYEBHOI'O IPEIMETA «®U3UKA» 10 knace

ba3zoBslii ypoBeHs (2 vaca)

YrayoneHHbIH ypoBeHb (5 4acoB)

Tema 1. ®usuka 1 METO/IbI HAYYHOTO MO3HaHKS (2 Yaca)

Tema 1. dusuka u MeTO b HAy4YHOTO NO3HAHUS (6 YacoB)

®usuka — Hayka o npupoze. Hayunele MeTOIbI IO3HAHUSA OKPYXKAIOIIErO MU~
pa. Posib akcriepuMeHTa U TEOPUM B ITPOLIECCE MO3HAHUS IPUPOABI. DKCIIEPU-
MeHT B pusuke. MoaenupoBanue pU3MUECKUX SBJICHUN U IPOIECCOB.
Hayunsle runoressl. @u3nyeckue 3aKOHbI U TEOPUH. ' paHUIBI IPUMEHUMOCTH
¢usnueckux 3akoHOB. [IpuHnun coorBercTBus. Posib U MecTO GU3MKH B
(bopMHpPOBaHNHU COBPEMEHHOI HAyIHOU KapTUHBI MUPA, B IIPAKTHYECKOM
NEeATENbHOCTH JIOJEH.

JemoHcTpauuu 1. AHanorosblie U LU pPOBbIE U3MEPUTEIbHBIE TPUOOPHI,
KOMITBIOTEPHBIE JAaTYUKHU

®dusuka — ¢pyHIaMeHTalbHAs HayKa O npupoje. HayuHslit MeTo1 HO3HAHUS U
METO/IbI UCCIIeIOBAaHUS (PU3NUYECKUX SABICHUH. DKCIIEPUMEHT U TEOpUS B
MpolLecce Mo3HaHus mpupoabl. HabmrogeHne u SKCepuMenT B (hu3mke.
Cnocobwi usmepenus guzuueckux eenudun (ananocosvle u yugposvie
uzMepumenvbHvie npubopwvl, KOMNbIOMEPHLLE OAMYUKOBbIE CUCTNEMDBL).
Tocpewnocmu usmepenuii pusuueckux eeauvun (abcorromnas u
omHuocumenvras). MoaenupoBaHue GU3MYSCKUX SBICHUN U MPOIECCOB
(MaTtepuanbHas TOYKa, aOCOIFOTHO TBEPOE TEJO0, HACATbHAS )KUIAKOCTD,
UcaNbHBIN Ta3, TOYCHHBIN 3apsa). [ unoresa. @u3nyeckuii 3aKOH, TPAHUIIBI
ero npuMmenuMoctu. dOusnueckas Teopusi. Poiab u Mecto pusnku B
(opMUpPOBaHUU COBPEMEHHON HAyYHOU KapTUHBI MUpPa, B IPAKTHUECKON
JIeATEIbHOCTH JIIOJIEH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYM
1.M3mepenue cunvt moxa u HanNpsAXCeHus 8 yenu NOCMosAHHO20 MOKA npu
NOMOWU AHATO208bIX U YUDPOBBIX USMEPUMETIbHBIX NPUOOPOS.
2.3uakomcmeo ¢ yugposoi nabopamopuer no @usuxe. Ilpumepol
usmMepenus PuudecKux eIUdUH npy NOMOWU KOMNLIOMEPHLIX OAMYUKOS.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunemaruka (5 gyacos)

2.1 Kunemaruka (10 gacoB)

Mexanndeckoe ABM>KeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JBHXKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepememienne, CKOpPOCTh (CpeaHSIE CKOPOCTb, MIHOBEHHAs CKOPOCTB) H
YCKOpEHHE MaTepuanbHON TOUKH, UX MPOEKLIUU HA OCU CUCTEMbl KOOPAUHAT.
CrnoxxeHue TepeMenieHu U CIIOXKEHUE CKopocTe. PaBHOMepHOoe U
PaBHOYCKOPEHHOE TMpSIMOJIMHEWHOe aBMxkeHue. ['paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOpPEHHS, MYTH U MEepeMEeUIeHUs MaTepHalbHOM
TOYKHU OT BpeMeHHu. CBOOOIHOE TTaZieHuE. Y CKOpEeHHEe CBOOOHOTO MaICHHUS.
KpuBonnHeiiHoe ABM>KeHNE. J[BUKEHNE MaTepHabHON TOUKH 110 OKPYKHOCTH C
MOCTOSTHHOM IO MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TMHENHAs CKOPOCTH.
[Tepuon u yactota oOpamieHus. L[eHTpOCTpEeMUTENBHOE YCKOPEHHE.
Texnuueckue ycmpoiicmea u npaxmuieckoe npumenenue: ClIuIoMeTp,

Mexannueckoe nBukeHHEe. OTHOCUTENBHOCTh MEXaHMUYECKOTO JBMXKECHHUS.
Cucrema oTcuéra.

IIpsimas u obpamnas 3a0a4u MeXaHuxu.

Paouyc-eekmop mamepuanbHol MouKU, e2o0 NpoeKyuu Ha OCU CUCMEMbl KO-
opounam. Tpaektopus. [Tepemerenue, ckopocTb (CpeHsIsl CKOPOCTh,
MTHOBEHHAs! CKOPOCTb) H YCKOPEHUE MaTepHaIbHOW TOYKH, X TMPOSKIMU Ha
ocH cucTeMbl KoopanHaT. CliokKeHHe NEPEMEIEHUN U CII0KEHNE CKOPOCTEM.
PaBHOMEpHOE ¥ DPaBHOYCKOPEHHOE  INPSMOJIMHEHHOE  JIBHJKEHHE.
3aBUCUMOCTb KOOpAMHAT, CKOPOCTH, YCKOPEHHS M IYTH MaTe€pUalIbHOM
TOYKH OT BpeMeHM U ux rpaduku. CBoOojgHOE maaeHue. YCKOpeHue
CBOOOIHOTO TmajeHus. /[euodwcenue mena, OPOWEHHO20 NOO YeloM K
20pU30HMY. 3a8UCUMOCTb KOOPOUHAM, CKOPOCHU




JBUKEHHE CHAPSIIOB, LIEMHbIE U PEMEHHBIE TEpeaayn.
/[emoncmpayuu
1. Mogens cucreMnl
XapaKTePUCTUK JBUXKECHUSI.
2. IIpeoOpazoBanue IBUKEHUHN C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.
3. [lanenue Ten B BO3AYyX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.
4.Habmtonenue ABMXKEHUS Teja, OPOIICHHOTO IO/ YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.
5. M3mepenne ycKOpeHusi CBOOOAHOTO MaieHusl.
6. HanpaBieHne CKOPOCTH MPH IBUKECHUH 10 OKPYKHOCTH.
Yuenuueckuii IKcnepumenm, nadopamopuvle pasomboi’
1.M3yuenne HEpaBHOMEPHOIO JIBUXKEHUS C  LENbIO
MI'HOBEHHOH CKOPOCTH.
2.MccnenoBanue COOTHOLIEHUSI MEXKIY MYTSIMH, IPOMIEHHBIMHU TEJIOM 3a
[I0CJIEI0BATENIbHBIE PaBHbIE MPOMEXYTKH BPEMEHHU IPU PaBHOYCKOPEH-
HOM JIBUKEHHUH C HA4aJIbHOW CKOPOCTBIO, PABHOMN HYIIIO.
3. M3yueHue NBUKEHNUS IIAPUKA B BSI3KOM XKUIKOCTH.
4. N3y4yeHue ABM>KEHUS Tella, OpOLIEHHOTO TOPHU30HTANIbHO.

OTC‘IéTa, WIIIOCTpaliud KHHCMATHUYCCKUX

OIIPCACIICHUA

U YCKOpeHUsl MamepuaibHOU mouky om epemenu u ux epaguxu. Kpuonuneii-
HOE JIBIDKCHHE. [|BUYKEHNE MaTepUaIbHOM TOUKH 10 OKPYKHOCTH. Y ITI0Bast u
nauHEeWHas cKopocth. [lepuom m dactora oOpamienus. LleHTpocTpeMuTensHOe
(HopMasibHOE), KacaTelbHOe (TaHMCHIMAIBHOE) U MOJHOE YCKOPCHHE MaTepH-
aJbHOM TOYKH.

Texuuueckue ycmpoucmea U mexXHOI02UYeCKUe npoyeccyl. CHUI0METD,
JBIKEHUE CHApANIOB, LEMHBbIC, IIecTepéHYaTble M pPEeMEHHbIE IepeaaydH,
CKOPOCMHbLE TUPDMbL.

/[emoncmpayuu

Mogenb cuctembl 0TCUETA, WILTIOCTPALUS KUHEMaTHYECKHX XapaKTePUCTUK
JTBUKCHHUSI.

Cnocobwl uccinedosanusi 0BUNCEHUIL.

Unntocmpayus npedenvHo2o nepexooa u usmepeHue MeHO8eHHOU CKOPOCMU.
[IpeobOpa3zoBanue IBIKEHUM C UCIIOIH30BAHUEM MEXAHU3MOB.

[Tagenwue Ten B BO3AyXe U B Pa3pe:KEHHOM MPOCTPAHCTBE.

HaGuntonenue nBuxkeHus Tena, OpOILIEHHOrO IMOJA YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.

Hamnpasnenue ckopocT npu ABUKEHUH IO OKPYKHOCTH.

[Ipeobpazosanue y2n0601i CKOpocmu 8 pedyKmope.

CpasHenue nymeti, mpaekmoputi, CKoOpocmetl 08UNCEHUsI 00HO20 U MO20 Hce
00HO20 U MO20 JHce Meid 8 PA3HBIX CUCTeMAX OMCY4Eéma.

Yuenuueckuit sxcnepumenm, nabopamopmnsie pabomaol, npaKmMuKym
N3yuenne HepaBHOMEPHOTO JBUKEHUS C IEJIbI0 OMPEIeTIEeHUsI MTHOBEHHON
CKOPOCTH.

H3smepenue yckopenus npu NPSAMOJIUHEUHOM PABHOYCKOPEHHOM OBUNCEHUU

1O HAKIOHHOU NIOCKOCMU.

Uccnedosanue 3agucumocmu nymu om 8pemeHu npu pagHoyCKOPEeHHOM
OBUIICEHUU.

Hsmepenue yckopenus c60000H020 nadenust (DeKkoMeH008aHo

ucnonv308anue yugdpoesoii 1abopamopuur).

N3yuenne nBmKeHUs Teya, OPOIIEHHOTO TOPU3OHTalIbHO. [Iposepka
eunomesvl 0 NPAMOU NPONOPYUOHANLHOU 3A8UCUMOCTIU MENHCOY
0aNbHOCMbIO NOJNEMA U HAYATLHOU CKOpocmblo mena. M3yuenue 08uicenus
mena no OKPYHCHOCMU ¢ NOCMOAHHOU NO MOOYIIO CKOPOCHbIO.

Hccneoosanue 3asucumocmu nepuooa oopaujenuss KOHU4ecKko20 MasmHuKd

om e2o napamempoe.




2.2 Jlunamuka (7 4acoB)

2.2 lunamuka (10 gacos)

[Ipunuun  otHocutenbHocTH  [amunes.  IlepBeiit  3akoH  HeroToHa.
HNuepuunanbHbie CUCTEMBI OTCYETA.

Macca Tena. Cuna. [lpunnun cynepno3unuu cui. Bropoi 3axkoH HeroTona
JUIs MarepuanbHOM TOukM. Tperuil 3akoH HplooTOHa 171 MarepuaIbHBIX
TOYEK.

3aKOH BCEMMPHOTO TSTOTEHMS.
CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec rena.

Tpenune. Buapl Tpenust (mokosi, ckonbxenusi, kauenust). Cuna tperus. Cyxoe
tpenue. Cuia TpeHHS CKOJNBXKEHHS M cwia TpeHus nokos. Kosddumment
TpeHus. Cuina CONMpOTUBJICHUS NMPU JIBMKCHUU Tela B KHJIKOCTH WJIM Tase.
[loctynarenbHOE€ W BpalllaTelbHOE JABMKEHHE aOCONIOTHO TBEPAOrO TeEja.
MoMEHT cuibl OTHOCUTENBbHO oOcu BpaimeHus. Ilneuo cumbl. YcnoBus
paBHOBECHS TBEPIOIO TEJIA.

Texunuueckue ycmpoiicmeéa u npakmuyeckoe npumeHeHue: TOIUIMITHUKI
JIBUKEHHE UCKYCCTBEHHBIX CIIyTHHKOB.

/[emoncmpayuu

. SIBneHne nHepUUH.

. CpaBHEHME Macc, B3aUMOJEHCTBYIOIUX TEN.

. Bropoi1 3akon HeroTOHA.

. M3mepenue cu.

. CrnoxxeHue cui.

. 3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Je(pOopMaIiu.

. HeBecomocTs. Bec Tena mpu ycKOpEHHOM MOIBEME U TaJCHHUU.

. CpaBHEHUE CUJI TPEHUSI IOKOS, KAUEHUS U CKOJIbKEHHUS.

. YcnoBus paBHOBECHs TBEPIOTO Tesla. Buapl paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut

1. U3yuenue nuxeHust Opycka Mo HAaKJIOHHOW MIOCKOCTH.

2.HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3ZHHKAIOIIUX B INPYXHHE
PE3MHOBOM 00paslie, OT UxX AepopManu.

3. HccnenoBanue ycnoBHH paBHOBECHS TBEPAOTO Tela, HMMEIOIIEro OCh

BpalICHUA

Cuna mspxectu. IlepBas kocmuueckast
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[TepBriii 3axkoH HrproTona. MHepuuanbHbie cuctembl orcuéra. [Ipunuun
orHocutenbHocT  [amunes.  Heunepyuanouvie  cucmemvl  omcuéma
(onpeoenenue, npumepot).

Macca tena. Cuna. [IpuHIMn Cynepno3uiiuu CHil.

Bropoii 3akon HproToHa 11711 MatepuaibHOM TOUKH.

Tpernii 3akoH Hpl0TOHA [11s1 MaTepraabHbIX TOYEK.

3aKOH  BCEMHUPHOIO TATOTEHUS. OKEUBANEHMHOCMb 2PAGUMAYUOHHOU
U UHEPMHOU MACCHL.

Cuiia  TSOKECTH. 3asucumocms  YCKOpeHusi Cc80000H020 NAOeHUsi Om
8bICOMbL HAO NOBEPXHOCMbIO NIAAHEMbl U Om 2e02paghuyecKol wWupomol.
Heuoicenue nebecnvix men u ux cnymuukog. 3axonvl Kennepa. llepBas
KOCMHUYECKasi CKOPOCTb.

Cuna ynpyrocru. 3akon ['yka. Bec tena. Bec mena, dsuscywezocs ¢
VCKOpeHUueM.

Cuna tpenus. Cyxoe Ttpenue. Cuiia TpEHUs CKOJBKEHHUS M CUJIa TPEHUS
nokos. Kosdduument tpenus. Cuna CONPOTUBICHHUS TPHU JBHKEHUU
Tena B OKUAKOCTH WM Ta3e, e€ 3d8UCUMOCMb Om  CKOpoCmu
OMHOCUMENbHO20 OBUICEHUS.

Jaenenue. 'vopocmamuueckoe oasnenue. Cuna Apxumeoa.

Texuuueckue ycmpoiicmea u mMexHONO2UYECKUe Npoyeccol. TMOAIINITHUKH,
JIBUJKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jemoncmpayuu

Habniooenue osusicenuss men 8 uHepyUAIbHbIX U HEUHEPYUATLHBIX CUCEMAX
omcuéema.

Ipunyun omnocumenvHocmu.

Kauenue 08yx yununopos unu wapoe pasHot Maccol ¢ 00UHAKOBbIM
VCKOpeHUueM OMHOCUMENbHO HEUHEPYUATbHOU CUCTEeMbl OMCYUEMA.
CpasHenue pasHooelicmgyrowell NPUIONHCEeHHbIX K mey CUll ¢ npou3gedeHuem
Maccvl mena Ha e2o YCKOpeHue 8 UHePYUaIbHOU cucmeme omcyéma.
Pasencmeo cui, 603HUKAIOWUX 8 pe3yIbmame 83auMO0eticmsusi mei.
I3mepenue macc no 83aumooeticmsuio.

Hesecomocmep.

Bec tena npu yCKOpEeHHOM NOABEME U MAJCHUU.




[[enmpobedsicHvle MexaHusmbl.

CpaBHEeHME CHII TPEHUS MTOKOSI, KAUE€HUS U CKOJIb)KECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopmuvie padomul, nPAKMUKYM
N3mepenne paBHOMEHCTBYIOIICH CHUJI MPHU JABM)KCHUH OpYCKa MO HAKIOHHOMN
TJIOCKOCTH.

IIposepka cunome3svl 0 HE3ABUCUMOCIU BPEMEHU OBUICEHUS OPYCKA NO
HAKAOHHOLL NIOCKOCMU HA 3A0AHHOE paACCMOAHUE OM €20 MACCHL.
HccnenoBanue 3aBUCMMOCTH CHUJT YIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE

U pEe3MHOBOM 00pa3lie, oT ux aedopmanuu.

U3yuenue osudiceHus cucmemul mejl, CE53AHHbIX HUMbIO, NePeKUHymou yepe3
1é2Kutl O.10K.

3mepenne kodQduieHTa TpeHus: Mo BeIHYMHE YrioBoro kosdduimenta
zaBucumocti Frp(N). MccnenoBanue nBmkeHuss Opycka 10 HaKIOHHOI
MJIOCKOCTH C TIEPEMEHHBIM KO3 (PUIIMEHTOM TpeHHUS.

U3yuenue 0sudicenus epy3a Ha 841y ¢ MpeHueMm.

2.3 Craruka tBepjoro tena (5 yacos)

AbGcomoTtHO TBEpmoe Teno. [locTymarenbHoe W BpamiaTebHOE JBHKEHUE
TBEPAOTO Tesa. MOMEHT CUJIbl OTHOCUTENBHO OCU BpauieHus. [lnedo cuisbl.
CnoxeHue cui, NPUIIOKEHHBIX K TBEpHoMy Teny. LleHTp Tsbkectu Ttena.
VcenoBuss paBHOBecHs TBEPAOro Tena. YCTOWYMBOE, HEYCTOMYUBOE,
0e3pazIuvHOe PaBHOBECHE.

Texnuueckue ycmpoucmea U MeEXHOI02UYECKUe Npoyeccobl. KPOHIITEHH,
CTPOUTEIBHBIN KpaH, pelI€TuaThle KOHCTPYKIIMH.

/lemoncmpavyuu

VYcnoBust paBHOBecHsi. Busl paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopmnvie pabomaol, npaKmMuKym
HccnenoBanue ycinoBui paBHOBECHUSI TBEPJOTO TEJa, UMEIOIIETO OCh
BpauieHusi. KoHcTpyupoBaHue KpOHIITEHHOB U PACUYET CUIT YIPYTOCTH.
N3yuenne ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO MIIOMAb OMOPBHI.

2.3 3aKOHBI COXpaHCHHUS B MeXaHUKe (6 4acoB)

2.4 3axoHbl coxpaneHus B Mmexanuke (10 gacos)

Nmmynbc MaTepuanbHOM TOUKH (TeNa), CHCTEMBbl MAaTEPHATBHBIX TOUYEK.
NmMrtynibe cuitbl 1 BI3MEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHHUs UMIYJIbca. PEaKTUBHOE IBUKEHHE.

PaGora cuiibl. MOIITHOCTD CHITHI.

Kunernueckas sHeprusi MaTepuaibHOU TOUKU. Teopema 00 n3MeHEHNH
KMHETUYECKON YHEPrUU.

NmMnynbsc MaTeprallbHOM TOUKH, CHCTEMbI MaT€pUANIbHBIX TOUEK. [[enmp
Macc cucmemvl MamepuanbHulx mouex. Teopema o 08udceHUU YeHmpa
Mmacc.

I/IMHyJII:C CHUJIbI 1 UBMCHCHHUC I/IMHYJIbca TCJ1A. 3aKOH COXpaHeHI/IH I/IMHy.HBCB..
PeakTuBHOE OBHM)XEHUE.

Momenm umnynvca mamepuanvroil mouku. IIpedcmasnenue o coxpanenuu




[Torennmanbuas sueprus. [loreHnmranbaas sHEprUs ynpyro neGopMupoBaH-HOM
npyxuHsl. [loTeHnuanpHas sHeprus Tena BOau3u nosepxHocta 3emiu. [loren-
[UAIbHbIE U HENOTEeHIUAIbHbIE CUJIbl. CBSI3b PA0OTHI HETOTEHIIMATIBHBIX CUII C
M3MEHEHUEM MEXAHUYECKOW IHEPIUU CUCTEMBI TEJl. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUU.
VYupyrue u Heynpyrue CTOJIKHOBEHHUSI.
Texuuueckue ycmpoucmea u npakmuieckoe npumereHue. BOIOMET, KONEp,
NPYXUHHBIN MHCTONET, IBUKEHUE PAKET.
/[emoncmpayuu

1. 3aKoH cOXpaHEHUs] UMITYJIbCA.

2. PeakTHBHOE IBHKCHHE.

3. [lepexoa MOTEeHIMANBHOM YHEPTUHN B KHHETUYECKYIO U 00PATHO.
Yuenuueckuit sxcnepumenm, nabopamopmusie pabomui

1.13y4yenue abCoIIOTHO HEYIIPYTOTO yAapa ¢ MOMOIIbIO IBYX

OJIMHAKOBBIX HUTSIHBIX MasiTHUKOB.

2.MccnenoBanue CBSI3M pabOTHI CUIIBI C UK3MEHEHHEM MEXaHUUECKOM

SHEPrUU Teja Ha IPUMEPE PACTKEHUSI PEZUHOBOIO KI'yTa.

MOMEHMA UMNYIbCA 8 YEHMPATbHBIX NOJIAX.

PabGoTa cuibl Ha MaJloM U Ha KOHEUHOM IepeMelleHnu. I paguueckoe

npeocmasinenue pabomul cuibl. MOIHOCTb CUJIBL.

Kunernueckas sHeprus MatepuaibHOil Touku. Teopema 00 H3MEHEHUH

KMHETUYECKON YHEPIMHM MAaTEPUAIbHON TOUKH.

[loTeHunanbHbIE U HEIOTEHIUATILHBIE CUIIBL. [lomenyuanvHas SHep2usl.

Ilomenyuanvnas snepaus ynpy20 0eopmMupo8aHHOl NPYICUHB.

[lomenyuanvnas suepeus mena 6 0OHOPOOHOM 2PABUMAYUOHHOM NOJIe.

[lomenyuanvnas suepeusi meaa 6 2pasUMayUOHHOM nojie 00HOPOOHO20

wapa (6Hympu u ene wapa). Bmopas xocmuueckas ckopocms. Tpembsi

KOCMUYECKAas CKOPOCMb.

CBsi3p  pabOThl HEMOTEHLUAIbHBIX CHJI C H3MEHEHHEM MEXaHUYECKOU

OHEPIUU CHCTEMBl TeJ. 3aKOH COXPAHEHHs MEXaHWYECKOH SHEpPrHUM.

Ynpyeue u neynpyaue cmoaknogenus.

VYpaesnenue beprynnu 015 udeanvHotl scuOKOCmMu Kax ciedcmeue 3aKoHa-

COXPAHEHUS MeXAHUYECKOU SHEP2UU.

Texnuueckue ycmpoucmea U mMexHOI02U4ecKue npoyeccyl. JBUKECHHE

paker, BOJOMET, KONEpP, NPYXKUHHBIM MHUCTONET, cupockon, ¢ueypHoe

KamaHue Ha KOHbKAX.

V/lemoncmpayuu

3aKoH coxpaHeHus uMmnynbca. PeaktuBHoe nBuxenue. Usmepenue

MOWHOCMU CUTTBL.

Hzmenenue snepeuu mena npu cogepuieHuu pabomol.

B3anMHbIe npeBpaleHnss KHHETUYECKOM M NMOTEHIUAIbHON

PHEPrUi MpU AEHCTBUU HA TEJIO CWIBI TSDKECTU U CHIIBI YIIPYTOCTH.

CoxpaneHnue 3Hepauu npu c60600HOM NAOEHUU.

YieHn4YecKHil JKCIEPHMEHT, JadopaTopHbie padoThl, NPAKTHKYM

1. H3mepenue umnynvca mena no mopmMOo3HOMY RYmu.

2. M3mepenue cunbl mseu, CKOPOCMU MOOENU dJIEeKMPOMOOUN U MOUWHOCIU
Cunbl msu.

3. CpasHeHue usmeneHuss UMnYibca meia ¢ UMNYIbCOM CUTBL.

4. Hccnedosanue cOXpaneHus UMNYIbCa npu Ynpy2om 63aumo0eicmeuu.

5. HM3mepenue KuHemu4ecKkou dHepeul meia no mopmMo3HoMy nymu.

6. CpasHeHue usmerHeHuss NOMEHYUANLHOU SHEPSUU NPYICUHBL C pAOOMOT
CUIbl MPEHUSL.

7. Onpedenenue pabomul Cuibl Mpenus npu OBUNCEHUU Meaa NO HAKIOHHOU

njiockocmu.




Tema 3. MonekynspHas ¢pusnka u TepmoanHamuka (24 daca)

Tema 3. Monekynsipaas ¢pusuka u TepmoauHamuka (49 gacon)

3.1 OCHOBBI MOJIEKYJISIPHO-KHHETHUYCCKOM Teopuu (9 4acoB)

3.1 OCHOBBI MOJICKY/ISIPHO-KHHETHUECKOM Teopuu (15 gacos)

OCHOBHBIE MOJOKEHUS MOJEKYJIIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoynoBckoe amxkenue. Juddysus. Xapakrep ABMKECHUS U
B3aMMO/JICHCTBUA YaCTHUILl BelecTBa. MoAenn CTpOEHHUs ra3oB, JKUIAKOCTEN U
TBEPABIX TN U OOBSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE 3TUX MOJEIIEH.
Macca u pasmepsl Mosiekyi. KonnuectBo BemectBa. [locrosnnas Aorajpo.
TemnoBoe paBHOBecue. TeMmneparypa u e€ usmepenue. lllkana remmeparyp
Henbcusi. Monens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KHHETUYECKOW TEOPUH UICATBHOTO raza. AOCOIOTHAS TeMIleparypa Kak Me-
pa cpeHel KUHETUYECKON YHEPTrUu TEIIOBOrO JBUKEHUSI YACTHUIL Ta3a.
[[Ixana remneparyp KenbBuna. ['a30Bble 3akoHbI. Y paBHEeHUE MeHaene-
eBa—Kuaneipona. 3akon JlanpToHna. M30onpouecchl B uaealIbHOM ras3e ¢ 1o-
CTOSIHHBIM KOJTMYECTBOM BellecTBa. [ padudeckoe npeacraBaeHUE H30MPO-
[IECCOB: M30TEpMa, U30X0pa, u3obapa.

Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: TepMOMeETp, 6apo-

METP.
/[emoncmpayuu
1. OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BelecTBa, GoTo-

rpaduuMOIIEKyN OpTaHUYECKUX COEIMHEHUH.
2. OnbITHI 10 TGP Y3UN )KUAKOCTEH U Ta30B.
3. Mozenb 6pOyHOBCKOTO JBHKEHHSL.

4. Monens onbita lllTepHa.

OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIpHO-KuHeTHYeckoit Teopun (MKT), ux
ombITHOE oOocHoBaHue. Juddysus. BpoyHoBckoe nBmKeHUE. XapakTep
JBUKEHHUS M B3aUMOJICMCTBUS 4acTHI] BeuiecTBa. MoJiean cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TN U 0OBICHEHUE CBOWCTB BEIIECTBA HA OCHOBE

3TUX Mojelieit. Macca u pa3mepbl MoJiekyi (aromoB). KonnvecTBo Berie-
ctBa. [locTossHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u ciocoObl e€ uzmepenus. [llkamna
temuepatyp Llenbscusi.

Mopenb uaeanbHoro raza B MKT: yacTuibl ra3a JIBUKYTCSI XaOTUUECKUU

HE B3aUMOJICHCTBYIOT JIPYT C IPYIOM.

l"azoBble 3akoHbl. YpaBHeHnne MenneneeBa—Kianeiipona.

Ab6comotHas Temneparypa (mkana temneparyp Kenbpuna). 3akon Jlanb-
TOHA.

M3omnporieccrl B ueaibHOM Ta3e ¢ MOCTOSTHHBIM KOJMYECTBOM BEIIECTBA.
I'padmuueckoe mpencTaBieHre U30MPOIIECCOB: H30TEPMa, U30X0pa, U30-

Oapa.

CBs13b MEX/y 1aBJIEHUEM U CPEAHEN KMHETUUECKOW SHEPTIHel MocTyna-Telb-
HOT'O TEIUIOBOTO JBHKCHUSI MOJICKYJT HICAILHOTO Tra3a (OCHOBHOE ypaBHEHHE
MKT wupaeansHOro rasa).

Cés13b abconomHol memnepamypvl MepMoOUHAMUYECKOU CUCTeMbL CO CpeO-Hell
KUHEMU4eCKoll SHepaueti NOCMynameibHO20 Meni08020 08UNCEHUS e
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S. OnBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHIE MEXMOJIEKYIISIPHOTO
B3aUMO-/ICHCTBHUA.
6. Mozenb, WUTIOCTPUPYIOIask TPUPOTY JABJICHUS ra3a Ha CTEHKU COCya.
7. OnbIThI, WUTIOCTPUPYIOLINE YPaBHEHHE COCTOSIHUS UICAIBHOTO Ta3a,
M30-TIPOIIECCHI.

Yuenuueckuit sxcnepumenm, nabopamopmusie pabomui
1.0npenenenue wmacchl BO3Jyxa B KIAaCCHOW KOMHAre Ha OCHOBE
u3MepeHuil 00bEMa KOMHATHI, 1aBJICHUS U TEMIIEPATYpPhl BO3/lyXa B HEH.
2.MccnenoBanue 3aBUCUMOCTH  MEXAY IapaMeTpaMu  COCTOSTHHUS
pa3peKEeHHOro rasa.

yacmuy.
Texnuueckue ycmpoticmea u mexHojio2uyecKkue npoyeccsl. TepMoMeTp, Oa-
POMETD, no1yueHue HaHOMaAmepuaios.

/[emoncmpayuu

Mozenu IBM>KEHUS YaCTHIL BEIIECTBA.

Mojenb 6pOoyHOBCKOTO IBH>KEHHUSI.

Buoeoponuk ¢ 3anucsio peaibHo2o OPOYHOBCKO20 OBUNCEHUSL.

Juddy3ust )KUIKOCTEH.

Mopens onbita lITepHa.

[IpuTsxenne MoseKy.

Mojenu KpUCTaNIMYECKUX PEIIETOK.

Habumoienue u riccneioBanne U30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npaAKMUKyMm
Hccnedosanue npoyecca ycmaumoeieHus mMenio8o20 pPAGHOBECUs Npu
menjioooMmene medxHcoy 2opsauell U X0100HOU 0OOII.

Uzyuenue uzomepmuyeckozo npoyecca (DeKoMeHO08AHO UCTONbI0BAHUE
yugposoil iabopamopuu).

H3yuenue uzoxoprnozo npoyecca. Mzyuenue uzobaprozo npoyecca.

[Iposepka ypaenenus cocmosiHusl.

3.2 OcHoBswI TepMogrHaMuKkH (10 gacoB)

3.2 OcHoBsl TepmoguHaMukn (20 gacoB)

TepmonnnaMuueckas cucrema. BHyTpeHHss1 S3HEprus TEpMOIMHAMUYECKON
CHUCTEMBI 1 c11oco0bI € n3MeHeHus. KoimuecTBo TerioTe 1 padora.
BHyTpeHHsIs1 3HEprus 0THOATOMHOIO HJI€aJIbHOTO ra3a. Busl
TeIJIoNepeIauu: TEMIONPOBOIHOCTh, KOHBEKIIMS, U31y4EHHUE. Y IeTIbHAs
TEMI0EMKOCTH BelecTBa. KoauuecTBo TEmIoThl IpH TEIIonepeiaye.

[Tonsitue o0 ammabatHom mpouecce. IlepBblif 3aKOH TEPMOAMHAMUKH.
U30IPOLIECCAM.

[IpumeneHre IepBOro 3aKOHAa TEPMOAMHAMHUKHA K
['padmueckas nuHTEpIpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTUMOCTh POIIECCOB B MIPUPO/IE.
TennoBbie MamvHbL. [[pUHIKANBI 1EHCTBUS TEMIOBBIX MAIIUH.
[IpeobpazoBanus s3nepruu B TemaoBbix MamuHax. KI1J] TernioBoit MamuHsl.
[Mukn Kap-no u ero KIIJI. Dxonornyeckue npoOiaemMbl TEIIOIHEPTETUKH.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumerenue: ABUrareib
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOIMIBHUK, KOHAUIIMOHED.
/[emoncmpayuu

Tepmoounamuuecxas (TH) cucmema. 3adanue enewnux ycnosuti ons T[]
cucmemvl. Bnewnue u enympennue napamempuwi. Ilapamempor 1/] cucmemol
KaK cpeoHue 3HaueHus 8eIUdUH, ONUCLIBAIOUWUX €€ COCMOsAHUE HA
MUKPOCKONUYECKOM YPOBHE.

Hynesoe nauano mepmoounamuxu. Camonpousgonvras peraxcayus T/{
cucmembul K menio6oMy pasHoBeCuUro.

Mopens uAcaNbHOrO ra3a B TEPMOAUHAMUKE — CHUCTEMa YpPaBHEHMIA:
ypaBHeHue MenneneeBa—KianelipoHa U BbIpaXXeHHE [UIsl BHYTPEHHEH
SHEPIrUu. YCJIOBHS NPUMEHUMOCTH AITOM MOJENW. HH3Kasg KOHIEHTPALMS
YaCTUl], BBICOKME TEMIIEpaTyphbl. BbIpa’keHHe i1 BHYTPEHHEH DJHEPrUu
OJIHOATOMHOTO MJIEAJIBHOTO Ta3a. Kesasucmamuueckue u
HecmamuyecKue npoyeccoi.

DneMeHTapHasi paboTa B TepMoArMHaAMuKe. Beraucinenue paboTsl Mo rpaduky
rporecca Ha pV-auarpamme.

Tennonepenaya kak cnoco® n3MeHeHust BHyrpenHeit sneprun T/] cucremsr




1.MI3MeHeHre BHYTpEHHEHN YHEPTUU TeNa MPU COBEPIICHUH PaOOThI: BBUIET

npoOKu U3 OYTHUIKU MOJI JEHCTBUEM CXKATOTO BO3/yXa, HarpeBanue s¢upa

B JJaTyHHOH TPYOKe IMyTEM TpeHHUs (BUICOAECMOHCTPALIHS).

2.I3MeHeHHe BHYTPEHHEHl dSHepruu  (TeMmeparyphbl)

TEeIuIonepeaaye.

3.0mpIT mo aanabaTHOMY PACIIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM

OTHHBOM).

4 Monenun  mapoBoit

PEaKTUBHOTO JIBUTATEIIS.
Yuenuueckuit axkcnepumenm, nabopamopnuie pabomot
1. smepenue ynenbHOH TEMI0EMKOCTH.

Tena  IpHu

TypOWHBI, JBHraTelss BHYTPEHHETO CroOpaHus,

6e3 coBepieHusi padoTsl. KoHBeKIus, TeMI0MPOBOAHOCTE, U3Ty4EHHE.
KommuectBo Temnotel. Temnoémkocts Tena. Yoenvnas u  monsapuas
mennoémkocmu éewjecmea. Ypasuenue Matiepa. Y nenbHasi TEIJIOTa CrOpaHUs
TormuBa. Pacu€r konnuecTBa TEmIOThl mpu Temionepenade. [lonstue 06
aguabaTHoM 1mpouecce. llepBblii  3akOoH TepMOAMHAMUKH. BHYTpeHHss
sHeprus. KonmuecTBo TeruioTsl u paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEH
sHepruu TJl cucreMslt.

Bropoii 3akOH TEpPMOAMHAMHUKHM [UJII PAaBHOBECHBIX IPOILIECCOB: YEPE3
3aJlaHHOE paBHOBECHOE cocTtostHue T/l cucrtemMbl NPOXOAUT €IMHCTBEHHAs
anuabata. AOcosoTHas Temreparypa. BTopoil 3akOH TepMOJUHAMHKHU IS
HEPAaBHOBECHBIX IIPOIECCOB: HEBO3MOXKHO IMepenaTh TemIoTy OT Oolee
XOJIOMHOTO Teja K Oonee Harpetomy 6e3 kommencanuu (Kmaysuyc).
HeobOpatumocts mpupoaHbIx mporieccoB. [IpUHIUINBI AEUCTBHUS TEIUIOBBIX
mamd. KITJ[. Makcumanbaoe 3nauenne KII/1. [{ukn Kapno. Dxonoruyeckue
aCIeKThl HCIIOJIb30BaHUs TEIUIOBBIX JBHrateneil. TemnoBoe 3arpsi3HeHue
OKpY-Karouleil cpepl. Texnuueckue ycmpouicmea u mexHOI02UYeCKUe
npoyeccol. XOJOJWIBHUK, KOHAMLMOHEp, AM3EIbHBIM M KapOopaTOpHbIN
JBUTATENH, Haposas mypOuHa, noaydenue CEepXHUIKUX memMnepamyp,
ymunuzayus «mensiogvlxy Omxo008 ¢ UCHOIb308AHUEM MENl08020 HACOCd,
ymunuzayus 6uoopeaHuiecKkoeo Monausa OJs 6blpabOmMKU «Menio8ou» u
91EeKMPOIHEPLULL.

/[emoncmpayuu

1.M3meHeHne TemnepaTypbl Npu aanadaTUYECKOM PacIIUpPEHUH.

2. Bo3nyiHoe orHuBo.

3. CpaBHeHHE yIETbHBIX TEINIOEMKOCTEH BEIIECTB.

4. CriocoObl U3MEHEHUSI BHYTPEHHEH YHEPTuu.

5. HccnenoBanue annabaTHOTO TIpoliecca.

6.KoMIbIoTepHBIE MO/IETIH TETIOBBIX IBUTATENEH.

YyeHn4ecKkni IKCIEPUMEHT, J1adopaTopHbie padoThbl, NPAKTHKYM

1. 3MepeHue ynenbHON TeII0EMKOCTH.

2. Uccneoosanue npoyecca ocmoiganus eujecmaa.

3. Hccredosanue aduabamuoco npoyecca.

4.13yyenue 83aUMOCEA3U SHepauu MENCMONEKYIAPHO20
83aUMOO0eUCMEUs U MEeMNEPAmypbl KUNEHUs HCUOKOCMEU.

3.3 Arperatnbie coctosiHus BerecTBa. Da3oBbie nepexonl (5 yacon)

3.3 Arperatnbie coctostuus BemecTBa. ®azoBbie nepexonl (14 yacon)

ITapoobpazoBanue u konaeHcanus. Mcnapenue u kunenue. AGCOMOTHAS U

[TapoobpazoBanue u KoHaeHcalws. VicnapeHue v kuneHue. Y genpHas




OTHOCHUTENbHAsA BJIAXHOCTh BO3ayxa. HacwlllleHHBIN map. YenpHas Temn-
JoTa TapooOpa3oBaHUS. 3aBHCHMOCTb TeMIIEpaTypbl KHIEHUS OT
JlaBJICHUA.

Tsépnoe teno. Kpucramnmueckue u amop@Hblie Teaa. AHU30TPOIHS CBOICTB
kpuctauioB. JXKuzakue kpucramisl. CoBpeMeHHble MaTepuainsl. [1naBnenue u
KpUcTayuin3amus. Y aenpHas TerioTa miasienus. Cyonumanus. YpaBHEHUE
TEIIOBOI0 OajaHca.

Texnuueckue ycmpoticmea u npakmuyeckoe npuMeHexue: TUTPOMETP U

NICUXPOMETP,  KAJIOPUMETP, TEXHOJOTMHU TOJYyYEHUS  COBPEMEHHBIX
MaTepuasoB, B TOM YHCIIe HAHO-MaTepUaioB, U HAHO-TEXHOJIOTHH.
/[emoncmpayuu

1. CgoiicTBa HACHIIIICHHBIX MAPOB.
2. Kurienue npyu NOHMKECHHOM JIaBJICHHH.
3. CocoObl U3MepeHust BIaKHOCTH.
4. HabGnroneHue HarpeBaHus U TUIABJICHUS] KPUCTAJUIMYECKOTO BEUIECTBRA.
5. JleMOHCTpaIUs KPUCTAILIOB.
Yuenuueckuit sxcnepumenm, nabopamopmusie pabomuot
1. Usmepenue OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.

TEIJI0Ta MapooOpa3oBaHUs.

Haceiennsie u HeHachIeHHbIE apbl. KauecTBeHHast 3aBUCUMOCTD
IUIOTHOCTH Y JABJICHUS HACBIIICHHOTO Mapa OT TeMIEPATYPhI, UX
HE3aBUCUMOCTh OT 00bEMa HACKIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIEPATyphl KUTICHUS OT JAaBIICHUS B KHUIKOCTH.

BrnaxnocTs Bo3nyxa. AOCONIIOTHASA M OTHOCUTENbHAS BIaXXHOCTh. TBEpHOE
teno. Kpucrammueckue u amopHbie Tena. AHHU30TPOINHUS CBOMCTB
kpuctaoB. [InaBnenne u Kpucraumzanus. Y JelibHast TeTIoTa IUTaBJICHUS.
Cybnumarus.

lehopmayuu meépoozo mena. Pacmsoicenue u cocamue. Cosue. Mooy
[Onea. Ilpeden ynpyeux degpopmayuii.

Tennosoe pacuupenue sxcuoxocmel u meépovix mei, 00bEMHOE U TUHEUHOe
pacuupenue. AHeapMOHU3M MENI08bIX KOIeOAHU Yacmuy 6elecmad KaKk
npUYUHA Men06020 pacuiupenus mei (Ha KauecmeeHHOM YPosHe).
[Ipeobpazosanue 3Hepauu 6 hazosvlx nepexooax. Ypasnenue menniogoeo
banauca.

[losepxnocmmuoe HamsiceHue. Kosgppuyuenm
namsaxcenus. Kanunnapuvie aenenusn. /lasnenue
nosepxuocmouio sxcuokocmu. Popmyna Jlanaaca.
Texuuueckue ycmpoucmea u mexHono02u4eckue npoyeccyl: KUaKue
KpUCTAILIBI, COBPEMEHHBIEC MAaTePUAITBI.

/[emoncmpayuu

TemnoBoe pacmupenue. CBoiicTBa HaChIIIEHHBIX apoB. Kunenue.
Kurnenue npu MOHM>KEHHOM JIaBICHUU.

Hsmepenue cunvl nogepxHocmuo2o namsdicerus. Onvimol ¢ MblIbHbIMU
NAEHKAMU.

Cmauusanue. Kanunnapnvie saenenus. Mooenu HeHbIOMOHOBCKOU HCUOKOCHU.
CrniocoOsl U3MepeHus BiIakHOCTHU. MccnenoBanne HarpeBaHust U TUIaBIEHUS
KpUCTAIJIMYECKOTO BEIIECTBA.

Buowt oepopmayuii. Habarooenue manvix oepopmayuil.

Yuenuueckuit sxkcnepumenm, nabopamopnvie pabomot, npaxmuxkym
1.13yuenue 3axonomeprnocmeii ucnapenus Heuokocmell.

2. M3mepenue yoenbHol meniomul niasieHus ibod.

3.M3yuenue ceolicme HACLIWEHHBIX NAPOS.

NOBEPXHOCMHO20
no0  UCKPUBIEHHOU
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4. smepeHune aOCOMIOTHON BIKHOCTH BO3/TyXa U OIIEHKA MAcChI ITAPOB B
MTOMETICHUH.

5. Usmepenue koaghuyuenma nosepxHOCMHOL0 HAMAICEHUSL.

6. Uzmepenue mooyns FOuea.

1. Hccnedosanue 3asucumocmu deghopmayuu peauHo8020 oopazya om
NPUNONHCEHHOU K HEM) CUTIbL.

Tema 4. DnexTpoauHamuka (22 yaca)

Tema 4. Dnextpoannamuka (54 vaca)

4.1 Dnexrpocraruka (10 yacon)

4.1 Dnexrpuueckoe noJie (24 yaca)

OnexTpuszauus Ten. OJNEKTpUYecKui 3apsaza. /[IBa Buaa DSIEKTPUUECKHUX
3apsanoB. IIpoBOOHMKM, [UAJIEKTPUKM U IOJYIPOBOAHHMKH. 3aKOH
COXPAHEHHMs MIEKTPUUYECKOTrO 3apsja.

BsaumopeiictBue 3apsinoB. 3akoH Kynona. ToueuHblil snekTpuyeckuit

3apsan. Onekrpudeckoe mnoje. HanpsykEHHOCTh 3JIEKTPUUECKOIo IOJIs.

[IpyHIMNO Cynepno3uuuu 3IEKTpUYECKUX Nojel. JInHuM HanpskEHHOCTH

AJEKTPUYECKOTO TOJISL.

Pabora cun snextpocrarudeckoro nojs. [lorennuan. PasHocTh mOTEeHIMAIOB.

[TpoBOAHMKH U AMANEKTPUKH B JIEKTPOCTATUYECKOM Ioiie. JuanekTpuyeckas

IIPOHULIAEMOCTD.

OnexkrpoéMkocTb. KonaeHncatop. DneKTpoEéMKOCTh MIIOCKOT0 KOHJEHCaTopa.

OHeprus 3apsHKEHHOTO KOHJIEHCaTopa.

Texnuueckue ycmpoucmeéa U NPAKMU4YECKoe npumeHenue: HIEKTPOCKOII,

ANIEKTPOMETp, 3JEKTPOCTATHUECKas 3allUTa, 3a3eMJICHHE 3JIEKTPOIpUOOpOB,

KOHJICHCATOP, KONIMPOBAJIbHBIN aIapar, CTPYHUHBIN NPUHTEDP.

Jlemoncmpayuu

. YCTpOWCTBO M MPUHIUI JEHCTBHS 3JIEKTPOMETpA.

. B3aumozeiicTBre Ha3IeKTPU30BaHHbIX TEI.

. DIIEKTPUUYECKOE NOJIE 3aPSKEHHBIX TEJ.

. IIpoBOIHUKH B 3JIEKTPOCTaTUYECKOM TIOJIE.

. DJNEeKTpOCTaTUYECKas 3alIUTa.

. IMDNEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

. 3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOIIAIu
IUIACTUH,  PAcCTOSHUSA  MEXAY HUMH U JUDJIEKTPUYECKON
IIPOHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOT0 KOHICHCATOPA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomsut

1. 3mepenue 3neKTpoEMKOCTH KOHJIEHCATOpa.

NO 01Tk WDN -

DnekTpu3anus Tel U €€ NposBICHU. DIIEKTpUYeCcKuii 3apsia. /[Ba Bunia
ANEKTPUUECKUX 3apsaoB. [[pOBOAHUKY, TUAIEKTPUKH U MOITYIPOBOJHUKH.
DneMEHTApHBIN ANEKTPUUYECKUH 3apsil. 3aKOH COXPAHEHUS JIEKTPHUUECKOI0
3apsaa. Bzaumopeiictsue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona.
Onexktpuyeckoe nosie. Ero geiicTBUe Ha 3JIEKTPUUECKHUE 3apsibl.
Hamnpsox€aaocts anektpudueckoro moss. [IpoOnsrii 3apsia. Jluauun
HaNPsHKEHHOCTH AJEKTpUYecKoro noiisd. OJTHOPOHOE 3IIEKTPUUECKOE MOJIE.
[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO NOJIA. Pa3HOCTh MOTEHIIMAIIOB U
HanpspkeHue. [loTeHuumanbHas SHeprus 3apsjia B 3JIEKTPOCTaTUYECKOM
nose. [loteHuuman anexkrpocrarnueckoro nojsi. Cesi3b HaNPsHKEHHOCTH
HOJISl ¥ PAa3HOCTH TMTOTEHIIMAIOB IS 3JIEKTPOCTATHUECKOTO MoJIs (KaK
OJTHOPOJIHOTO, TaK ¥ HEOAHOPOAHOTO). [IpHHIIMIT Cyneprno3uIuu
ANEKTPUUECKUX MOJIEH.

Ilone moueynoco 3apsoa. llone pasnomepno 3apsicennoti cghepol. [lone
[pasHoMepHO 3apsdicenno2o no 00vémy wapa. Ilone pasHomepHo 3aparceHHOl
beckoneunou niockocmu. Kapmunvl nunuti HanpssicénHocmu 5mux noeti
U IKGUNOMEHYUATLHBIX HNOBEPXHOCHEN.

[IpoBOAHMKHN B 3JEKTPOCTATHYECKOM I0JIE. Y CIIOBHE PAaBHOBECHS 3apsIOB.
JIMnIeKTpUKU B 3JEKTPOCTATUUECKOM ToJie. JuanexTpuueckas
POHUIIAEMOCTh BEIIECTBA.

KonpaeHcarop. DneKTpo€MKOCTb KOHIEHCATOPa. DIEKTPOEMKOCTD INIOCKOTOKOH-
JIeHCaTopa.

Ilapannenvroe coedunenue konoencamopos. IlociedoeamenvHoe coeounenue
KOHOeHcamopos. DHEPTus 3apsHKEHHOT0 KOH/IEHCaTopa.

/]sudicenue 3apasiceHHou Yacmuybl 8 0OHOPOOHOM INEKMPULECKOM HoJle.
Texnuueckue ycmpoucmea u mexHoa02u4ecKue npoyeccsl. SIEKTPOCKOII,
AIIEKTPO-METP, 3JEKTPOCTATHUECKAS 3AIUTA, 3a3EMJICHHUE AIEKTPOIPHOOPOB,




KOHZCHCAaTOphl, TeHeparop Ban ne ['paada.

/[emoncmpayuu

YCTpoiCTBO M MPUHIMI JACUCTBUA SJIECKTPOMETpA. DJIEKTPUUECKOE MOJie
3apsDKEHHBIX [IAPUKOB. DJIEKTPUYECKOE IMOJIE BYX 3apsUKEHHBIX IUIACTHH.
Mooenv  snekmpocmamuyeckoeo  eenepamopa (Ban  oe  [paaga).
[IpoBOMHUKM B 3JIEKTPHYECKOM TMOJIe. JEKTPOCTaTHYeCKas 3alluTa.
Yempoticmeo u  Oeticmseue koHOencamopa NOCMOSIHHOU U NepeMeHHOU
emKocmu.

3aBUCHUMOCTh JJIEKTPOEMKOCTU IUIOCKOTO KOHJEHCaTopa OT IUIOMIAIu
IUIACTUH, PACCTOSIHUSI MEXKAY HUMU U JTUIJIEKTPUYECKON MPOHUIIAEMOCTH.
DHeprus AMEKTPHUECKOTO MOJIS 3aPsHKEHHOTO KOHICHCATOPA.

3apsaoka u paspsaoxka KoHoeHcamopa yepes pe3ucmop.

Yuenuueckuit skcnepumenm, nabopamopuvie pabomol, npaKmuKym

1. Oyenxa cun 3aumodeticmeus 3apsad’ceHHbIX mell.

2.Habnooenue npespawenus sHepeuut 3apsdceHHO20 KOHOEHCamopa 6
SHepaUI0 U3YYEHUSL CBEMOOU0OA.

3. U3yuenue npomexauus moka 6uyenu, cooepicaujeil KOHOeHCAmop.
4.Pacnpedenenue  pasHocmu — nomenyuanios  (Hanpsocenus) — npu
nOCAe008amMeNbHOM COeOUHeHUU KoHoeHcamopos. Hcciedosanue paspada
KOHOeHcamopa yepes pe3ucmop.

4.2 TlocTostHHBIH dnekTpudeckuii Tok. Toku B pasHbIx cpeaax (12 yacos)

4.2 TTocTOsIHHBIN 3eKTpuIecKuii Tok (24 yaca)

DNEeKTpUYECKUH TOK. YCIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Ucrounuku toka. Cuna Toka. [TocTOSHHBIN TOK.

Hanpsixenue. 3akon OMa 11 ydacTka 1enH.

DJIEKTPUYECKOE  COMPOTUBIICHUE. YIETbHOE COMNPOTHUBJIIEHUWE BEHIECTBA.
[TocnegoBaTenbHOE, MapaIeIbHOE, CMEIIAHHOE COSIMHEHUE TPOBOJHUKOB.
PaGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenma.
AJIEKTPUYECKOTO TOKA.

O/JIC u BHyTpeHHEE CONMPOTUBIIEHHE UCTOYHUKA TOKA. 3akoH OMma il TOJIHOM
(3aMKHYyTO#T) AnekTpruecKoii renu. KopoTkoe 3aMbIkaHue.

DNeKTpoHHasT  MPOBOJUMOCTH  TBEPIBIX METAJLJIOB. 3aBUCHUMOCTD
CONPOTHUBIIEHUSI METANIOB OT Temneparypsl. CBEpXIPOBOIUMOCTb.
DnexTpuyecKuil TOK B Bakyyme. CBONCTBa 3JIEKTPOHHBIX ITYYKOB.

Mo1HoCTH|

Cuna Toka. IloCTOSHHBIM TOK. YCIIOBUSI CYIIECTBOBaHMS MOCTOSHHOTO
anekTpuaeckoro Toka. Mcrounnku toka. Hanpsokenne U u D/1C E. 3akon
OMa 171 yyacTKa LETH.

DJEKTPUUECKOE  COINPOTUBJICHHUE. 3aBUCHUMOCTb  COIIPOTUBIIEHUS
OJIHOPOJHOTO TPOBOJHUKA OT €ro JJWHBl M IUIOIIAAU IOIEPEYHOIO
cedeHus. Y IeIbHOE COITPOTHUBIICHUE BELIECTBA.

ITocnenoBarensHOE, napajuieiIbHOE, CMELIaHHOE COCIMHEHHE
IPOBOJHUKOB. Pacyér pa3BeTBIEHHBIX JJIEKTpUUECKUX Uenel. [lpasuna
Kupxeogha. Pabota snexTpudeckoro Toka. 3akon Jxoyns—IJlenna.
MoOIIHOCTh AJIEKTPUUECKOTO TOKa. 1ennosas MowHOCmb, @bloensemas Ha
pesucmope.

OJIC u BHYTpEHHEE CONPOTUBIICHHE HCTOYHMKA TOKa. 3akoH Oma st
MOJTHOM (3aMKHYTO#) 3JICKTPUUIECKOH 1. MOIIHOCTh HCTOYHHMKA TOKA.




[MonynpoBoguuku. CoOCTBEHHas! M IPUMECHAsT TPOBOJUMOCTh
0JIYIpOBOAHUKOB. CBolicTBa p—N-nepexona. [lonynpoBoiHUKOBBIE
npUOOPHL. DINEKTPUUECKUH TOK B PACTBOPAX M PACIUIABAX 3JIEKTPOIUTOB.
DNeKTpOIUTHYECKAsT JUCCOLUALMSL. DIEKTPOIU3.

OnexTpuyecKuil TOK B razax. CaMoCTOSITEIbHBINA U HECAMOCTOSITENIbHBIN pa3psi.

Mounnus. [1nazma.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue . aMmnepmerp,
BOJIbTMETP, PEOCTAT, UCTOUHUKH TOKA, 3JIEKTPOHAIPEBATENIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIH
JMOJI, TEPMHUCTOPHI U (POTOPE3UCTOPEI, MOTYITPOBOTHUKOBBIN U0/,
rajJbBaHMKa.
/[emoncmpayuu
1. V3mepeHue cuibl TOKA U HANIPSKEHUSL.
2. 3aBUCUMOCTbH COTIPOTUBJICHUS IIMIMHIPUIECKUX TPOBOJHUKOB OT
JUTMHBI, IO 11 NONEPEYHOro CEYeHUs U MaTepuana.
3. CMemranHOe coeTMHeHNE TIPOBOTHUKOB.
4. ITpsamoe usmepenue 3JIC. KopoTkoe 3aMbIKkaHHE ralbBaHUYECKOI'0 3J1e-
MEHTAa U OIIeHKa BHYTPEHHETO CONPOTUBIIECHUS.
5. 3aBUCUMOCTb CONIPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.
6. IIpoBOAMMOCTB DIIEKTPOJIUTOB.
7. UickpoBoi pa3psij ¥ IPOBOJIUMOCTb BO3yXa.
8.OHOCTOPOHHSASA IPOBOAUMOCTD JUOJA.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomut
1. M3ydeHune cMemaHHOr0 COEJUHEHNS PE3UCTOPOB.
2. N3mepenne DJIC HCTOYHNKA TOKA M €TO BHYTPEHHETO COMPOTHUBIICHHUS.
3. Habmonenue anektponusa.

KopoTkoe 3aMbikanue.

Komnoencamop 6 yenu nocmosnno2o moxa.

Texnuueckue ycmpoucmea u mexHoio2uiecKue npoyeccyl: aMInepmerp,
BOJIbTMETP, PEOCTAT, CYETUUK INEKTPUUECKOM SHEPTUH.

/[emoncmpayuu

W3mepeHue cuibl TOKA U HAIPsDKEHHUS.

Hccnedosanue 3a8ucumocmu cuibl moka om HAnpxXcenus 0 pe3ucmopad,
IaMAnbl HAKAIUBAHUS U C8EMOOUOOA.

3aBUCHMOCTh COMTPOTUBIICHUS IWIHHIPHUECKUAX MPOBOTHUKOB OT JJTUHBI,
IUIOMIAIM TIOTIEPEYHOTO CEYEHHs U MaTepHaa.

Hccnedosanue 3a8ucumocmu cuibl moKa om COnPOmMuBIieHuss npu NOCMOAHHOM
HANPAACEHUU.

[Tpsmoe uzmepenne D/]C. KopoTkoe 3aMmbikaHie rallbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBICHUS. Cnocobwl coeouneHus
ucmoynukos moxa, I/[C 6amapet.

Hccnedosanue paznocmu noOmeHyuanios mexicoy noaocamu UCMOoYHUKA
MOKA Om CUbl MOKA 8 Yenu.

Yuenuueckuii sxcnepumenm, nadopamopmuvie pabomsl, npaKkmuKym
Hccnedosanue cmeulanno2o coeOuHeHus pe3ucmopos.

H3zmepenue yoenbH020 conpomusieHusi n(pO80OHUKOB.

Hccnedosanue 3a8ucumocmu cuibl moKa om Hanpsjicenust O 1amnul
HAKATUBAHUSL.

Veenuuenue npedena usmepenusi amnepmempa (6oremmempa). Ismepenue
OJ1C 1 BHYTpEHHETO COMPOTUBIICHUSI UCTOUYHUKA TOKa. Mccaedosanue
sasucumocmu I/C 2anveanuyeckozo snemMeHma om spemeni npu KOpomKom
3AMbIKAHUU.

Hccnedosanue pasHocmu nOmeHyuanios Mexcoy noaocamu UCMOoYHUKA
MOKA Om CUNbL MOKA 68 Yenu.

Hccnedosanue 3asucumocmu no1e3Hot MOWHOCMU UCOYHUKA MOKA OM
CUTIbL TNOKA.

Ha6mnronenue snekrponusa

4.3 Toku B pasHbIX cpeax (6 gacos)

BHCKTpI/I‘-IeCKaSI MpoOBOAMMOCTD Pa3INIHBIX BCIICCTB. 3J’I€KTpOHHa}I
MMpOBOAUMOCTD TBépIII:IX METAJIJIOB. 3aBHCUMOCTD CONMPOTUBJICHUA MCTAJIJIOB

oT Temneparypbl. CBEpXIPOBOAUMOCTb.




DJIEKTPUUYECKU TOK B BakyyMe. CBOWMCTBA AIEKTPOHHBIX MYYKOB.
[TonynpoBonuuku. CoOCTBEHHAs M MPUMECHASI POBOIUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-nepexoaa. IlomynpoBogHukoBbie
npUOOpBL. DIEKTPUUECKHUM TOK B AJIEKTPOIUTAX. DJICKTPOIUTHYECKAsS
Jucconuanys. Dnektpoins. 3akoHsl Dapajest 1UIst 3JIEKTPOIH3a.
DJIeKTpUUECKUH TOK B Ta3ax. CaMOCTOATENbHBIN U HECAMOCTOSTEIbHBIN
pas3psia. PaznuuHble TUITBI cCaMOCTOSATENBHOTO pa3psana. Monuus. [1na3ma.
Texnuueckue ycmpoticmea u npaxmuyeckoe npumeHenue. razopas3psHble
JIaMIIbl, 3JIEKTPOHHO-TTy4eBasi TpyOKa, HOJyIIPOBOTHUKOBBIE TPUOOPHI:
JIMOJ], TPAH3UCTOP, (POTOANOI, CBETOINO/; TATbBAHNKA, paUHUPOBAHUE
MeEJIH, BBITUIABKA aJTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHSL.
/[emoncmpayuu

3aBHCHUMOCTH COTIPOTUBIICHUS METAJUIOB OT TeMIiepaTypsl. [I[poBoauMocTh
AIIEKTPOJIUTOB.

3axonwl anekmpoausa Papades. Uckposoi pa3psao u nposoouMocms 803-
oyxa.

CpasHenue npogooumocmu Memanios u noaynpoeoOHUKOS.
OnHOCTOPOHHSS MPOBOAUMOCTD INOJ1A.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomwl, npaKkmuxym
1. HaGmonenue anextponusa. Msmepenue 3apsaoa 00HO8ANEHMHO20 UOHA.
2. Uccreoosanue 3a8ucumocmu conpomusienus mepmopesucmopa om
memnepamypoi.

3. CHamue 801bm-amMnepHol Xapakxmepucmuku ouood.

OUBNYECKUI ITPAKTUKYM (16 qacoB)

Cnocobbl usmepenus ¢usuueckux 8eIuyuH C UCNONb30BAHUEM AHANO208bIX
U Yyuposuix uzMepumenbHbvlX NpUbOPo8 U KOMNbIOMEPHBIX OaAMUUKOBbIX
cucmem. Abcomommuvle U OMHOCUMENbHbIE NOSPEUHOCU  USMEPEHUl
@uzuueckux éenuuun. Oyenxka 2epaHuy noOZpeutHocmell.

IIposedenue KoCBeHHbIX UZMeEpeHUll, UCCIe008AHUL 3A8UCUMOCTEL
Qusuueckux erudUn, NPOBEPKA NPedNoNCeHHbIX cunomes (8blOop uz pabom,
ONUCAHHBIX 8 MEeMAMUYeCKUX pazoeiax «Yuenuueckuii sKcnepumeHm,
nabopamopnvie pabomul, NPAKMUKYMY).

Peseps (2 yaca)

Peseps (10 gacos)




TemaTnueckoe njaanupoBanue kypca 10 kimace

basoBblil ypoBessb (2 yaca)

| YrayOsneHHbIH ypoBeHb (5 4acoB)

Tpaexropus. Ilepememenue, ckopocTh (cpemHss
CKOpOCTb, MI'HOBEHHasi CKOPOCTb) M YCKOPEHHE
MaTepUaJIbHOM TOYKM, HX MPOCKIUU HA OCH

Kon-B0 |Tema: ®u3nka u MeTOAbI HAYYHOTO MO3HAHHUS 2/54 Kon-Bo
JacoB 4acoB
1 ®duszuka — Hayka o mpuponae. Haydnwsie MeTobI
MMO3HAHUS OKPYIKaIOIIETO MHpa. Poinb
AKCIIEPUMEHTa W TEOPUHM B TMPOIIECCE IMO3HAHMS
TIPUPOIBI. DKCIEPUMEHT B ¢busnke.
MogenupoBanue  (QU3MYECKMX  SBICHUH U
MIPOIIECCOB.
JleMoHCTpan U1
1. AmnanoroBele W UU(POBBIE H3MEPUTEITHHBIC
- Ve - - — - -
1 Hayunsle runores3sl. @uznyeckue 3aKOHbI U TEOPUU.
I'paHuIBl TPUMEHUMOCTH (PU3MYECKHX 3aKOHOB.
[Ipunun coorBercTBUsA. Poiab M mecro (usuku B
(hOpMUPOBAHUN COBPEMEHHONW HAay4YHOH KapTHUHBI
MUPA, B MPAKTUYECKON NEATEIHHOCTH JIIOJICH.
Cnocobvl  usmepenus  Qusuueckux eenuyun  (ananozosvle u  yupposvie 1
uzmepumenvHoie — NPuUbOpPbl,  KOMRbIOMEPHbIE — OAMHUKOSbIE — CUCTIEMbL).
[locpewnocmu ~ uzmepenuti  QU3UYECKUX — BEIUYUH (abcomomnas u
OMHOCUMENbHAS).
Mooenuposanue ¢usuueckux senenuti u npoyeccos (mamepuanvHas mouka, 1
abcontomuo meépooe meno, UOearbHaAsk HCUOKOCMb, UOEANbHbIU 2d3, MOYEeUHbLLL
3apsi0).
Jlabopamoprnas paboma: H3mepeHue cuivl moka U HANPANCEHUS 8 Yenu 1
NOCMOAHHO20 MOKA NPU NOMOWU AHAN0208bIX U YUPDPOBLIX USMEPUMETbHBIX
npubopos.
Tema: Mexanuxka 18/ 354
Kunemaruka 4/ 10u
1 MexaHnueckoe JIBHOKCHUE. OTHOCHUTENBHOCTE
MexaHuueckoro aBmwkenusa. Cucrema orcuéra.




CrioxeHne NMepeMelIeHN U CI0KEHUE CKOPOCTEM.
PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
IBWKEeHUE. ['pauku 3aBUCHMOCTH KOOpPJIUHAT,
CKOpPOCTH, YCKOPEHHS, NyTH U IepeMeLIeHUs
MaTepuanbHOW TOYKH OT BpeMeHu. (CBOOOIHOE
najieHue. Y CKoOpeHue CBOOOJHOTO MaJCHHUS.

/{susicenue mena, OpouleHH020 NOO Y210M K 20PU3OHMY..

3asucumocms KOOpOuHam, CKOpOCMu U YCKOPEHUs. MAmMepuaIbHol moyky om
8peMeHU U UX epaguxu

Pewenue 3a0au no meme «/[gudcenue meina, OpOULeHHO20 NOO Y2I0M K 2OPUSOHIMY. »

KpuBosnuneitHoe JIBYDKCHHE. JBmkeHue
MaTepPHAIBLHON TOYKH MO0 OKPY)KHOCTH C MOCTOSIHHOM
0 MOXIYII CKOPOCTBIO. YTJOBass  CKOPOCTb,

nuHeiHas ckopocth. [leproa u yactora obpalieHus.
LleHTpOoCcTpeMUTENIbHOE YCKOPEHNE

JIaGoparopHas pabora: M3ydeHue HepaBHOMEPHOTO
JIBW)KEHHS C 1EIbI0 ONPEIENIEHUs MIHOBEHHOMU
CKOpPOCTH.

[lenmpocmpemumensrioe (HopmanbHoe),
NOJHOE YCKOPEeHUEe MAmepuaibHou mouku

KacameibHoe (maHZeHl/;l/lCl]leOQ) u

Pewenue 3a0ay

Jlabopamopnasa paboma: Hccredosanue 3a8UCUMOCMU  NEpUOOa 0OpaujeHust
KOHUYECKO20 MASIMHUKA OM €20 Napamempos

Junamuka 7/10 u

IIpunnun orHocurensHocTH [ammited. Ilepselit
3akoH  Hprorona. HepumanbHble  CHUCTEMBI

Macca tena. Cuna. [IpuHOun cynepno3unuu Cui.
Bropoii 3akoH HeroTOHA 1151 MaTepUabHON TOYKH.
Tperunii 3axk0oH Hbl0TOHA [U1s1 MaTepUaIbHbIX TOYEK

Heunepyuanvhvie cucmemvl omcuéma (onpedenenue, npumepwl). Bec mena,
O0BUINCYUE20CSL C YCKOPEHUEM

Craruka (1 u3 4) Croorcenue cull, NPULONCEHHBIX K MEEPOOMY MeT).




Craruka (2 u3 4) [{enmp msoxcecmu mena.

3aKoH BCCMHUPHOI'O TATOTCHUS. Cuna TSKeCTH.
HepBa;I KOCMHUYCCKAA CKOPOCThH

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

IKBUBAIEHMHOCMb  2DABUMAYUOHHOU U  UHEPMHOU  Maccul. 3a8UCUMOCHb
[yckopeHnus c60000H020 nadenusi om 8blCOMbl HAO NOBEPXHOCMbIO NIAHEMbL U OM
ceoepaghuueckoli wupomol. Jleudicernue HeOECHbLIX men U UX CHYMHUKO8. 3aAKOHbL
Kennepa.

/lagnenue. I'uopocmamuuecxoe oasnenue. Cuna Apxumeoa

Pewenue 3a0ay o meme «ﬂuHamuka»

Tpenune. Buasl TpeHust (IMOKOs, CKOJIBKEHHS,
kauenus1). Cuna tpenus. Cyxoe tpenue. Cumna TpeHus
CKOJIb)KEHUSI M cuia TpeHus mnokos. Kosadduuuent
TpeHusi. Cuia CONpOTUBIICHUS NPU JABUKEHUU Tella B
KHUJIKOCTHU WJIH Ta3e.

[TocTymatensHOE ¥ BpamjaTelnbHOE — JABHIKCHHE
abCOIOTHO TBEPAOTO TeA.

MOMEHT CHIIbI OTHOCHTEJIBHO OCH BpaleHus. [Lneuo
CHJIBI. Y CIIOBHSI PaBHOBECHS TBEPIOTO TeJIa.

(Cratuxka 3 wu3 4)Vemotiuusoe, neycmoiiuueoe, Oespasziuunoe pagrosecue.
Jlabopamopnasi paboma: Hsmepenue rosppuyuenma mpenus no GeruduHe
yenosoco koagpuyuenma zasucumocmu F mp(N).

[ Ipaxmuxym «H3mepenue pagnooeticmayioujeli Cui npu 08uxicenuu 6pycka no
HAKJIOHHOU NI0CKOCMUY

[ Ipaxmuxym «H3mepenue pagnooeticmayioueti cuil npu 08uxicenuu 6pycka no
HAKJIOHHOU NIOCKOCMUY

JIaGoparopnas pabota «ccnenoBaHue YCIOBUM
paBHOBECHA TBEPAOTO  TeNa, MMEIOIIET0  OCh
BpALICHUS.

(Cratuka 4 u3 4) JlabopatopHas pabota «/I3yueHHe yCTOWYHMBOCTH TBEPAOTO
TeJa, IMEIOIIETO IUIOIIAAb OMOPHI.»

3akoHbI cOXpaHeHusi B Mexanuke 6/10




NmMmynbc MarepuanbHOM TOUYKHM (TeNa), CHCTEMBI
MaTCpUaJIbHBIX TOYCK. I/IMHy.HbC CWJIbl U USMCHCHHUC
UMIylIbca Tela. 3aKOH COXPaHEHHS HMITYJIbCa.
PeakTuBHOE IBUKECHUE

Momenm umnynvca mamepuanvrot mouxu. Ilpeocmasienue o coxpanenuu mo-
MeHma uMnyivea 8 YeHMpPAIbHbIX NOJISX.

[[enmp macc. Teopema o 0sudicenuu yenmpa macc.

Pewenue 3a0ay no meme «3axon COXPAHEHUS UMNYIbCA»

Pabora cunbl. MOLIHOCTD CHJIBI.

Kunernueckas sHeprus MarepuaabHOM TOUkH. Teo-
pema 00 M3MEHEHHH KHHETHYECKON SHEPTHH.

Paboma cunel Ha Maiom u Ha KOHeyHOM nepemewenuu. I paghuueckoe
npeocmasieHue pabombl CUJLbL.

[ Ipakmuxym «HMzmepenue umnynvca mena no mopmo3HoMY nymu.»

[ Ipakmuxym «H3mepenue umnyivbca mena no mopmo3HOMY nymu.»

[TorenumanbHas sHeprus. [loTeHuManbHast 3HEPrus
yIpYyro nepOopMHUPOBAHHON HPY>KUHBI.
[loTeHunanbHas 3HEpTUs Tesna BOIM3HU MOBEPXHOCTU
3emuu. [loTeHuManbHble M HENOTEHIIUAIBHBIE CUJIBL.
CBs3b paOOTHI HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH SHEPTUU CUCTEMBI TEJ

3aKOH COXpPaHEHUSI MEXaHMYECKOW dSHEPIuH. Ypyrue
U HEeyNpyrue cToKHOBeHus. JlabopaTopHas

paboTa «3ydeHne abCcoMIOTHO HEYIPYTOTO yaapa ¢
TOMOIIBIO IBYX OJINHAKOBBIX HUTSIHBIX MAsITHUKOBY

[lomenyuanvnas dHepeusi mena 6 OOHOPOOHOM 2PABUMAYUOHHOM NoJe.
[lomenyuanvnas snepeusi mena 6 pasumayuoHHOM MNoie OOHOPOOHO20 Wapa
(6Hympu u ene wapa). Bmopas kocmuyeckas ckopocmo. Tpemvsi Kocmuueckas

CKOpocCnib.




Vpasnenue bepuynnu 0na  uoeanvHOU HCUOKOCMU KAK — Cledcmeue  3aKOHQ|
COXPAHEeHUs MeXAHUYEeCKOU SHEPULL.

Jlabopamopras paboma «Onpeodenenue pabomsl Cuibl MpeHust NPU OBUNCEHUU
meJna no HaKJIOHHOU NAOCKOCHIU. »

Tema: MoJiekyasipHas pu3uka U TepMoguHamMuka 24/ 49

OCHOBBI MOJICK YIS

HO-KuHeTH4Yeckor Teopuu 9/ 15+3 (mpakTukym)

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KHHETHYECKOM
TEOpUU U UX OMBITHOE oOocHOBaHHE. bpoyHOBCKOe
newkenue. uddy3us. Xapakrtep ABIKEHUS H
B3aMMOJCMCTBHSA  YacTHIl  BemlecTBa. Mopgenu
CTPOCHUSI Ta30B, JKHIKOCTEHW M TBEPABIX TEI H
0OBsICHEHHE CBOMCTB BEIECTBA Ha OCHOBE JTHX
MOJIEJIEN.

Macca u pazmepsl Monekyia. KoinyecTBo BelecTsa.
[TocTrosinnass ABoragpo. TemioBoe paBHOBecCHE.
Temneparypa u e€ usmepenue. lllkana temneparyp
Ienscus

Pewenue 3a0ay

Pewenue 3a0ay

JlabopamopHas paboma: Hccredosanue npoyecca yCmanosieHus meniogoco
[pasnosecus npu menioodmere mexncdy eopsadell u X0100HOU 8000U

Mopnens wuneanpHoro raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH  HAEAIBHOTO

AOconoTHas Temmeparypa Kak Mepa cpeaHen
KUHETUYECKOU OHEPrun TCIUIOBOTO  IBUKCHUA
yacTul rasa. lllkana remneparyp KenbBuHna.

Mooenv uoeanvroeo eaza 6 MKT: uacmuywl ea3za 08UICymcs Xaomuvecku u He
83aUMOOeCmMBYI0m Opye ¢ 0pyeoMm

Cesa3b abcontomHou memnepamypsbl. MepMOOUHAMUYLECKOL CUCTEMbl CO CpeoHell
KUHemu4ecKkoli sHepaueti NOCMynameibH020 mMenio08020 08UNCEHUsL €€ Yacmuy

Peuenue 3a0au no meme «Octognoe ypaeHeHue MOﬂeKyﬂﬂpHO'KuHemuHQCKOIZ

meopuu)




I"a3oBble 3akoHBL. YpaBHeHne MenneneeBa—Kia-
neiipona. 3akoH JlanbToHa

I/I30HpOH€CCBI B HACAJIbHOM TIa3€¢ C IIOCTOAHHBIM
KOJINYCCTBOM BCIICCTBA

Ipakmukym  «HM3yuenue  uzomepmuueckoeo  npoyecca  (PeKOMeHOOBAHO
UCNONIb308aHUe YUPDPOBOU 1abopamopuiL).»
Ipakmukym  «HM3yuenue  uzomepmuueckoeo  npoyecca  (PeKOMeHOOBAHO

UCNOIb308AHUE YUPPOBOLU 1aDOPAMOpULL). »

Pewenue 3a0ay no meme «l azoevie 3aKoHblLy»

I'paduueckoe npeacTaBieHne H30MPOIIECCOB: U30-
TepMa, M30X0pa, n3obapa.

JlaboparopHas pabora: Onpesenenne Macchl BO3ayxa
B KJIACCHOM KOMHATE Ha OCHOBE U3MEPECHHI 00BEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

JIaGopatopHas pabora «/3yueHune n306apHOro mpoiecca

Pewenue 3a0au no meme «HM3zonpoyeccol 6 u0eaibHoM 2aze ¢ NOCMOSHHbIM KO-
yecmeom sewecmsa. I pagpuueckoe npedcmasienue U30NPOYECCo8’ U30Mepma,u3o-
xXopa, uzobapa»

Pewenue 3a0au no meme «HM3zonpoyeccoi 8 u0eaibHoOM 2aze ¢ NOCMOAHHLIM KOJIU-
yecmeom seujecmsa. I pagpuueckoe npedcmasienue u30nPoyeccos: uzomepma,
uzoxopa, uzooapay

Ob6obwarowuii ypox no meme « OCHO8bI MONEKYIAPHO-KUHEMUYECKOL MeoPUlLy

OcnoBbl TepmoauHamukn 10/20

Tepmonunamuueckas cuctema. BHyTpeHHsS SHepTrHs
TEPMOAMHAMUYECKON CUCTEMBI U CTIOCOOBI €€ n3Me-
HeHus. KonudecTBo TemnoTsl U padoTa.

BHyTpeHHss sHEpTrHsl OAHOATOMHOTO H/1€aJIbHOTO
rasa.

3aoanue enewnux ycnosuu oaa T/ cucmemvl. Bnewnue u 6HympenHue
napamempui. Ilapamempuvr TJ[ cucmemvl Kak cpeOHue 3HAYEHUS GEIUUUH,
ONUCHIBAIOWUX €€ COCMOAHUE HA MUKDOCKONUYECKOM YPOBHE.

Hynesoe nauano mepmoounamuxu. Camonpoussonvuas penaxcayus T/ cucmemwl k

menjio6omy pad6HOBECUIO.




Mooenb udeanbHozo 2asa 6 mepmMoOUHAMUKe — CUCIEeMA YPAGHEHULL. YPAGHEHUe
Menoeneesa—Knanetipona u evipasicenue 05 6HympenHeu dSHepeuu. Ycinosus
NPUMEHUMOCTU IMOU MOOEIU. HU3KASL KOHYEHMPAYUsL YACTUY, 8bICOKUE
memnepamypol

Bunpr TEIUIoNEepE1adn: TEIUIONPOBOAHOCTD,
KOHBEKIIMS, W3Iy4eHHE. YJelbHas TEIUIOEMKOCTb
BEIIECCTBA. KonnuecTtso TEIUIOTBI npu
TeIuIonepeaaye.

[Tonsitue 06 annadbaraoM mpornecce. [lepBhIii 3aKoH
TEPMOIMHAMHUKH

Keazucmamuueckue u necmamuueckue npoyeccuwl.
Dnemenmapuas paboma 6 mepmoouHamuxe. Boiuucienue pabomol no epaguxy
npoyecca na pV-ouazpamme

Yoenvuas u monapuas mennoémkocmu éewecmea. Ypasnenue Maiiepa

Voenvnas menioma ceopanusi monausa. Pacuém konuuecmea mennomul npu
menJionepeoaye

[IpumeHeHne MepBOro 3aKOHa TEPMOJUHAMUKU K
usonporeccaMm. ['padudueckass HWHTEpIpETALHS
paboTHI Ta3a.

Bropoii 3akoH TepmoanHamuku. HeoOpatumocTsb
IIPOLIECCOB B IIPUPOLE.

Pewenue 3a0au no meme «HpuMeHeHue nepeoco 3aKoHa mepModuHaquKu K
uszopouyeccamy

Konuuecmeo mennomol u paboma kax mepol usmeHneHus eHympeuneu snepeuu T/
cucmemul

Bmopoti 3aKoH mepMOOUHAMUKYU OJi1 HEPABHOBECHBIX NPOUECCO8. HEBO3MONCHO
nepedames menjomy om 0Oonee X0N00H020 mela K 0olee Hazpemomy 0Oe3
komnencayuu (Knaysuyc).

TemnoBeie MAaIlIMHBI. [IpuHUMOBl  AEHCTBUSA
TEIJIOBBIX MammH. [IpeoOpa3zoBanusi »HEpruu B
teroBbeIx MammHax. KIIJI TemmoBoM MallWHBIL.
Hukn Kapuo u ero KII/I.

DKOJIOTHYECKHE  MPOOJIEMBl  TEMJIOIHEPreTUKH.
JIaGoparophas pabora «V3mMepenue ynenbHOH Tero-
EMKOCTI)

JIaboparopHas pabora: VMcciemoBanue mporecca OCThIBaHUS BEIIECTBA.




IIpakmuxym «. Hccreoosanue aduabamnozo npoyeccay

[Ipakmuxym « Hccreoosanue aouabamnoeo npoyeccay

Obodowarowuil ypox no meme « OCHO8b1 MEPMOOUHAMUKUY

ArperaTHble COCTOsIHHS BenecTBa. Da3zoBble nepexoan 5/ 14

ITapoo6pazoBanue u koHaeHcanys. Mcnapenue u
kureHue. AOCOIIOTHAsI U OTHOCUTEIbHAs! BIAXKHOCTh
Bo3yxa. HaceleHnsiii nap

VY nenpHas TEIUIOTa MAapoOOpPa30BAHUSL.
3aBUCUMOCTh TEMIIEPATYpbl KUIIEHUS OT JaBJICHUS.

Hacviwennvle u Henacvluyennvle napvl. Kauecmseennas 3a8ucumocms niomHocmu
U 0asleHuss HACLIUWEeHHO020 Napa Om MmMeMnepamypbl, UxX He3A6UCUMOCb O
00bEMa HACKIWEHHO20 Napa. 3asUCUMOCmb memMnepamypsbl KUNeHus om O0asileHus
8 JHCUOKOCMIL.

Pewenue 3a0ay no meme «A6Cconomuas u OMHOCUMENbHAS G/IANCHOCHb Y

Jlabopamopnas paboma «H3yuenue ceouicme HaACbIeHHbIX NaApos.»

Teépnoe Teno. Kpucramnmueckue u amopgHbie
Tena. AHN30TPONUS CBOWCTB KpUCTAILIOB. JKuakue
Kkpuctaybl. COBpeMEHHbIE MaTEpUAIIBI.

[TnaBieHue v KpUCTAUTU3AIMS. Y AeIbHAS TEIIOTa
wiapieHus. Cyonumarnus. Y paBHEHHUE TEIIJIOBOTO
OasaHca.

/lehopmayuu meépooeo mena. Pacmsocenue u cowcamue. Cosue. Mooyns IOnea.
[Ipeoen ynpyeux oepopmayui.

Tennosoe pacuupenue sxcuokocmeti u meépovix mei, 00bEMHOE U TUHENHOe
pacuupenue.

Aneapmonuzm menioswix Koaiebanutl 4acmuy 6ewecmsed KaxK NpUYUHa menyiogozo
pacuupenus men (Ha KawecmeeHHOM YPOBHE).

JlabGopaTopas paboTta «3mMepeHre OTHOCUTETBHOM JlabopaTopas pabota «3mepenune moayns KOura»
BJIQKHOCTH BO3/TyXa.»

O06o0mmaronuii ypok 1mo TemMe «ArperaTtHbie
COCTOSTHUSI BEIIECTBA»




[Ipeobpazosanue 3Hepauu 8 hazosvix nepexooax. Ypasnenue meniogoeo
bananca.

HO@@pXHOCmHOQ HANMAMNCEHUE. Koagbd)uuueHm NOBEPXHOCMHO2CO HAMAINCEHUAL.
Kal’luﬂﬂﬂprle AGIIEeHUA.

/agnenue noo uckpugiénHou nosepxHocmoio dcuoxocmu. @opmyna Jlannaca.

Tema: DaekTpoauHamuka 22/ 54

DuaexrpocraTuka 10/ DiekTpuyeckoe mojae 24
OnexTpusanus Ten. DJIeKTpUUecKuil 3apaa. JBa Buaa
ANEKTPUIECKUX 3apsJIOB. [IpoBoaHMKH,
JTUAJICKTPUKU u MOJIYIIPOBOTHUKH. 3akoH
COXpaHEHUS AIEKTPUICCKOTO 3apsa.
BszaumopeiictBue  3apsnoB.  3akoH  Kyona.
DIEKTPUYECKOE mnoJje. HanpspxkéHHOCTh
anekTpudeckoro mnosst.  [lpuHmun  cyneprno3uiuu
BIICKTPUYECKUX  ToNed. JIMHMM  HanpssKEHHOCTH

QJICKTPUYCCKOTO ITOJIA.

[lone moueunoeo 3apsoa. Ilone pasnomepno 3apsaxcennoii cgepwl. Ilone pasro-
MepHO 3apsdiceHn020 no 00vbéMY wapa

[lone pasnomepHo 3apsaxcenHol OecKOHeuHOU NI0CKOCU

Pewenue 3a0ay

PaGota cui anexTpocraruueckoro mojsi. [lorenmuan.
Pa3HocTh nmoTeHnumanon

HpOBO}IHI/IKI/I N AUBJICKTPUKU B JJICKTPOCTATUYCCKOM
IoJe. I[mnempn%cxan MMPOHUTIACMOCTD.

HomeHZ/luaﬂbHOCWlb JdJleKkmpocmamuiecKkoco noJis. HOWZEHZ{MCZJZbHa}Z IHEp2UA 3apﬂ0a
6 dJeKmpocmamu4eCKom noie.

Kapmunvr  aunuu omux nojeu U IKGUNOMEHYUAIbHBIX

nogepxHocmeil.

Hal’lpﬂ.?fCéHHOCmu

Oonopoonoe snekmpuueckoe none. Césiazb HANPINCEHHOCMU NOJSL U PAZHOCMU
ROMEHYUANI08 OISl DNeKMPOCMAamu4ecko2o nois (Kkax 00HOpOOHO20, mak u
HEOOHOPOOHO20).

OnektpoéMkocTh. KonaeHcarop.




3JICKTpOéMKOCTB IIJIOCKOIr'o KOHACHCATOpAa.
9HepFI/I${ 3apsKEHHOI0 KOHJACHCATOPA

[lapannenvroe coeduneHue KOHOEeHCamopos

[locnedosamenvroe coeduneHue KOHOEHCAmopos

Jlabopamopnas paboma: Pacnpedenenue paznocmu nomenyuanos (HanpsajiceHus)
npu nocied08amenbHOM CoeOUHeHUU KOHOEHCAMOopos.

JlaboparopHas pabota «/3mMepeHue 3eKTPOEMKOCTH
KOHJIEHCATOPA.»

O60061marouil ypok mo Teme «JIeKTPOCTaTUKA

O060061maronuii ypok mo teme «JeKTPHUIECKOE MoJIe)

ﬂGMDfCeHMe 3Clp}l.?fC€HHOl:i yacmuuysl 6 OOHOpOaHOM INIeEKMPUHUECKOM no.Jie.

Jlabopamopnas paboma «Habnioodenue npespawjenus dHepeUU 3APAHCEHHOZ0
KOH-0eHCamopa 8 3HepeUuro U3yueHusi C6emoouood. »

Pewenue 3aoau

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE

IIPUMEHEHUE:! JIIEKTPOCKOII, DIIEKTPOMETP,

JJIEKTPOCTAaTUYECKAs 3alluUTa, 3a3eMIICHUE

Texanueckue YCTPOMCTBA u npakTu4yeckoe | TexHnyeckne ycTpoicTBa M MPAKTHYECKOE NPUMEHEHHE. KOHJEHCATop,
IIPUMCHEHHUE: KOHZIEHCATOD, KOITMPOBABHbIN [KOMMPOBAIIBHBIN alllapar, CTPYHHBIN IPUHTED, 2enepamop Ban de I paaga.

annapar, CTpyWHbIA IPUHTEP

Pewenue 3adauno meme « Qﬂekmpuqecme none)

Pewenue 3adauno meme « 3]l€Kmpl/l'-l€CKO€ noie)»

Oboowarowuii ypok no meme «IleKmpuyeckoe noiey

IocTosiHHBII eKkTpUUYecKkuii TOK. Tokn B pa3ubix cpenax 12/ 30

ONEeKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS
JJIEKTPUYECKOro ToKa. MIcTouHuKM TOKA.

Cuna toka. [locTostHubif Tok. Hanpspkenue.




Hanpsiocenue U u 37]C E

HpaKmuKyM «HUccnedosanue 3a8ucumocmu cuiibl MoKa om HANnpAs;ICernus 0N
1amMnvl HAKAJTUBAHUA. )

HpaKmuKyM «Uccnedosanue 3asucumocmu Cuibl MoOKa Om HANpAsNICerus onsl
1aMnvbl HAKAJTUBAHUA. )

3axon OMa Ju1s ydacTKa LeIu.
DIIEKTPUYECKOE  CONPOTHBIICHUE. VY nensHoe
COIPOTHUBJICHHE BEIIECTBA.

HOCHCHOB&TGHBHO@, napajajicjibHOC COCAMHCHUC IIPO-
BOJHHKOB. CwMmenianHoe COCIUMHCHUC ITPOBOJIHHUKOB

KOHOeHcamop 6 yenu noOCMosAHHO20 moKa

Pewenue 3a0au no meme «3axon Oma 01 yuacmra yenuy

Pewenue 3a0au no meme «3axon Oma 015 yuacmka yenuy

PaGota snexTpudeckoro Toka. 3akoH Jxoyns—
Jleniia. MOIIHOCTH 2TEKTPUUYECKOTO TOKA.

O/1C u BHYTpEHHEE COMPOTHUBIICHHE HCTOYHHKA
Toka. 3akoH Oma JuUIs MOJHON (3aMKHYTOM)
anexkTpudeckoi nenu. Koporkoe 3aMbIkaHue.

Pacuém pazsemenénuvix anekmpudeckux yenet. Ilpasuna Kupxeogpa

Pacuém pazsemenénnvix snexkmpudeckux yeneti. Ilpasuna Kupxeogpa

Pacuém pazeemenénnvix snekmpuueckux yenetl. Ilpasunra Kupxeogha

DJNEeKTpOHHasi NMPOBOJUMOCTb TBEPIBIX METAJUIOB.
3aBUCHMOCTb  CONPOTHMBIIEHUS ~ METAJLIOB  OT
teMrieparypbl. CBEpXIPOBOAUMOCTb.

OnexkTpuyeckuii TOK B BakyyMme. CBolicTBa
AJIEKTPOHHBIX ITYYKOB.

Jlabopamophas paboma « Yeenuuenue npedena uzmeperus avnepmempa (6016m-
Mempa)»

Pewenue 3a0ay




Pewenue 3a0ay

[MonynpoBonuuku. CoOCTBeHHass W NIpUMECHas
IIPOBOAMMOCTh HOJYNPOBOAHUKOB. CBoOicTBa P—
n-nepexona. [lonynpoBoHUKOBBIE TPUOOPHI.

DNeKTpUUYECKUil TOK B pacTBOpax M pacIuiaBax
AJIEKTPOJIUTOB. DIIEKTPOJIUTUYECKAST JIUCCOLUAIIHSL.
DNeKTponu3.

3axonwr Dapades 05 21eKmMponU3a.

Jlabopamopnas paboma: Hccrnedosanue 3asucumocmu I/]C eanbeanuueckoeo
9/1eMeHma Om 8pemMeHU npu KOPOMKOM 3AMbIKAHUU

Pewenue 3a0ay

OnexkTpuyecKuil TOK B razax. CaMoCTOSTENbHBIN U
HECaMOCTOATENbHBIN pa3psan. Monnus. 1liasma.

Jlaboparoprass pabora: Usmepenme DJIC w
BHYTPCHHCTO COIMMPOTHUBIICHUA NCTOYHHUKA TOKA.

Jlabopatopnas pabota: MccinenoBanue pa3HOCTH MOTEHIIUATIOB MEXKTY
IIOJIFOCAaMHU UCTOYHHUKA TOKA OT CHUJIbI TOKA B IICIIH.

Pasznuunvie munvl camocmosamenbHo20 paapﬂda

IIpakmuxym « Cuamue 601bm-amMnepHou Xapakmepucmuky Ouood. »

IIpakxmuxym « CHsamue 601bm-amnepHoti Xapakmepucmuku 0uooad.»

[ToBTOpeHue Temsbl «MexaHukay

[ToBTOpenue Temsl «MexaHukar»

IIpaxmuxym «M3mepenue pagnodelicmayroujeti cui npu 08UNMCEHUU OPYCKa no
HAKJAOHHOU NAOCKOCMU. »

IIpaxmuxym « Usmepenue koaghguyuenma nosepxHocmmno20 HamsaicenusLy

HpakmuKyM «HsmepeHue KOQd)d)I/lZ/ﬂ/leHma NOBEPXHOCMHO20 HAMANCEHUA)

[ToBTOpEHME TEMBI «ATpEraTHble COCTOSHUS
BEIIECTBAY

[ToBTOpEHME TEMBI «ATpEraTHble COCTOSIHUS
BEIIECTBA»




Usmepenue koagpuyuenma nogepxnocmuozo Hamsxcenus: Mzmepenue 1
AbCONOMHOU BIANACHOCTU 8030YXA U OYEHKA MACCHl NAPO8 8 NOMEUeHUU
Uszmepenue kodagpuyuenma nogepxnocmuozo Hamsxcenus: Mzmepenue 1
AOCOIOMHO 8IANCHOCMU 8030YXA U OYEHKA MACCHL NAPOE 8 NOMEWEHUU
Obobwarowutl ypox 1

68

Peseps 2/10

170




11 kaace

ba3oBblii ypoBenb (2 yaca)

Yray6aeHHblit ypoBenb (5 yacoB)

PA3JIEJI 4. DJIEKTPOAVHAMUKA (11 1)

PA3JIEJI 4. DJIEKTPOAMHAMUKA (27 u)

Tema 4. Maznummnoe none. Inekmpomaznumnan unoykyus (11 u)

Tema 4. Macnumnoe none (14 u)

ITocrosiHHbIE MarHuThl. B3anmoneicTBue MOCTOSHHBIX MarHUTOB. MarHuTHoe
nosie. BekTtop mMarHuTHOM MHAYKUMH. [IpMHOUII Cyleprno3MIIMM MarHUTHBIX
nosied. JInHuum MarHuTHOW MHAYKIMHU. KapThHa JTMHUNA MarHUTHON WMHIYKIIMU
I0JIS1 IOCTOSIHHBIX MarHuTOB.
MarautHoe moONe NpOBOJHMKA C TOKOM. KapTmHa 5nuHMI WHAYKIUU
MarHUTHOTO MOJSI  JUIMHHOTO MpPSIMOrO  IMPOBOJAHMKA U 3aMKHYTOTO
KOJIbLIEBOTO ITPOBOAHMKA, KaTyLIKU ¢ TOKOM. OnbIT Opcerena. Bzaumoneicreue
IIPOBOAHUKOB ¢ ToKOM. Cuiia Amriepa, €€ MOAyJIb U HalpaBJICHHE.
Cuna Jlopenua, e€ Monyib 1 HanpasieHue. [[BuKeHNEe 3apsHKEHHON YacTULBI B
OJTHOPOJHOM MAarHuTHOM 1oJie. PaGora cuibl
Jlopenua. fIBnenue anekTpoMarHuTHON MHAYKIMU. 110TOK BEKTOpa MarHUTHON
uaaykuuu. O/1C uHaykuuu. 3akoH 3JeKTpOMarHuTHOW mHAykuuu dapanes.
Buxpeoe anexkrpuueckoe nozie. C HHAYKIUN B IPOBOJHUKE, IBHKYLIEMCS
MIOCTYNAaTEeIbHO B  OJHOPOJAHOM MarHuTHOM 1mone. [IpaBwio Jlenna.
NupyktuBHOCTS. fIBiieHNE camonHAyKIMu. DJ[C caMOMHAYKIUH.
DHeprusi MarHUTHOTO MMOJIs KATYILIKH ¢ TOKOM. DJIEKTPOMarHuTHOE MOJIE.
Texunuueckue ycmpoticmea u npaKmuieckoe npumeHexue: TOCTOSHHbIE
MarHuThl, JIEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN JJIEMEHTAPHBIX
YacTHULl, MHIYKIIUOHHAS N€Yb.
Jemoncmpayuu

1. OmeiT DpcTena.

2. OTKJIOHEHHE JIEKTPOHHOTO ITy9Ka MarHUTHBIM TIoJieM. 3. JInHum

MHAYKLIUU MarHUTHOTO TIOJIS.

4. BsaumopeiicTBHE IBYX IPOBOJHUKOB € TOKOM. 5. Cuia Amrmepa.

6. JletictBue cribl JIopeHIia Ha HOHBI SJICKTPOJIHTA. 7. SIBnenune

AIIEKTPOMAarHUTHON MHYKIUH.

8. IIpasuio Jlenna.

9. 3asucumocts DJIC MHAYKIUH OT CKOPOCTH U3MEHEHUSI MarHUTHOTO

NOTOKA.
10. SIBieHue cCaMOMHIYKIIUH.

B3anmoneicTBre MOCTOSHHBIX MarHUTOB M IMPOBOJHUKOB C TOKOM. MaraHuTHoe
nosie. Bekrop MarHuTHOM uHAYKUMH. lIpyHIMIO Cyneprno3uuuyd MarHUTHBIX
nojen. JIMHMM MarHuTHOM MHIYKIMU. MarHuTHOE MoJje MpOBOJHUKA C TOKOM
(mpsIMOTO TIPOBOJIHUKA, KATYIIKH W KpyroBoro Butka). OmbiT Dpcrena. Cuia
Awmrmepa, e€ HampaBieHue u Moayiab. Cuna Jlopenua, e€ HampaBieHUE U
MOAYNb. JIBUXKEHUE 3apsHKEHHOW 4YacTULbl B OJHOPOAHOM MAarHUTHOM IOJE.
PaGora cunwl Jlopenuna. MarauutHoe mosie B BemiecTBe. DeppomacHemuxu,
napa- u OuamazHemuKu
Texnuueckue ycmpoticmsa u mexHoI0eudecKue npoyeccnwi.
MPUMEHEHNE TOCTOSHHBIX MarHuToB, 3JIEKTPOMArHUTOB,
TeCTeP-MYIbTUMETP, AJIEKTPOABUraTeNb SIKOOU, yCKOPUTETH
3JI€MEHTAPHBIX YACTHII.
Hemoncmpayuu
1. Kaprtuna nuHMI MHAYKIUY MarHUTHOTO TOJIS TOJIOCOBOTO U
MOJIKOBO-00Pa3HOT0 MOCTOSTHHBIX MarHUTOB.

2. KaprunHa nuHHMI MarHUTHOM WHAYKIMHM TOJNS JUTMHHOTO
MPsIMOTO IPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHUKA,
KaTYIIKUA C TOKOM.

B3aumMogeiicTBue 1ByX MPOBOJIHUKOB C TOKOM.
Cuna Amrepa.
JenictBue cuibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.
HaGmronenue nBrkeHns mydka 3JeKTPOHOB B MAarHUTHOM TIOJIE.
[IpuHuun JeNCTBUSA AIIEKTPOU3MEPUTENHHOTO TIprudopa
MAarHUTOXJIEKTPUUYECKON CUCTEMBI.
Ydennuecknii IKCIIEPUMEHT, J1a00paTOpHbIie PadoThl, MPAKTUKYM
HccnenoBanue MarHUTHOTO MOJIS TIOCTOSIHHBIX MarHUTOB.
HccnenoBanue CBOMCTB (heppOMarHeTUKOB.
UccnenoBanue neicTBUS MOCTOSIHHOTO MAarHUTA HA PaMKY C TOKOM.
H3smepenne cuiibl Amiepa.
N3ydenune 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM HWHAYKUUMU HAa OCHOBE HM3MEPEHUS CHJIBI
Awmrnepa.

Nookow

ok wnE




Yuenuueckuii skcnepumenm, nadopamopuwvie padomaot
1. HM3yyeHue MarHuTHOTO MOJIS KATYIIKH C TOKOM.
2. HccnenoBanue AeHCTBUSI HOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
3. HccnepoBanue siBIICHUS JIEKTPOMArHUTHON UHTYKIIUH.

Tema 5. Inexkmpomaznumnasn unoyxkyus (13 u)

SIBneHue 31eKTPOMAarHuTHOM UHAYKIMH. II0TOK BEKTOpa MarHUTHOW MHIYKLIHH.
OJIC mHaykuuu. 3aKOH 3JEKTpOMarHuTHOW uHAYKIUMU Papaznes. Buxperoe
anektpuyeckoe noise. Toku @yko. DAC MHIYKIUU B IPOBOJIHUKE, ABIKYIIEMCS
IIOCTYNIAaTE€JIbHO B  OJHOPOJHOM MarHUTHOM noxne. IIpaBuno Jlenua.
NunyktuBHOCTE. KaTynika HHIYKTUBHOCTH B LIETIH IIOCTOSIHHOTO TOKA. SIBiIeHNE
camonHaykiuu. J/1C caMoMHAYKIIMK. DHEPrUusi MArHUTHOT'O MOJISI KAaTYIIKH
C TOKOM. DJIEKTPOMAarHuTHOE 10JIe

Texnuueckue ycmpoticmea u mexHOLo2UYecKue npoyeccvl. UHIYKIUOHHAS
1e4yb, COJICHOMJ, 3allUTa OT JJEKTPU3ALMM TEJ IPHU ABUKEHUU B MarHUTHOM
10J1e 3eMJIH.

Jemoncmpayuu
1. HaGmroieHue sBIICHUS DJIEKTPOMArHUTHOM WHIYKITHH.
2. Uccnenosanue 3aBucumoctd DJIC MHAYKIHMU OT CKOPOCTH MU3MEHEHUS
MarHMTHOT'O MIOTOKaA.
3. IlpaBuiio Jlenna.
4. TlameHue MarHuTa B aTFlOMUHHAEBOW (MeIHON) TpyOe.
5. SIBieHne cCaMOMHAYKIIUU.
6. HccnemoBanme 3aBucumoctd JJIC caMOMHAYKIIMH OT CKOPOCTH
M3MEHEHMs CUJIBI TOKA B IIETIH.
YdyeHnueckuii 3 KCepUMeHT, JIA0opaTopHble PadoThl, NMPAKTHKYM
1. HccnenoBaHue SIBICHUS HIIEKTPOMArHUTHOM MHIYKLIUH.
2. OmnpeneneHne HHAYKIIUN BUXPEBOTO MATHUTHOTO TTOJISI.
3. HccrenoBanue sSBICHUS CAMOWHTYKITHH.
4. COopka MOJEIH AIEKTPOMArHUTHOTO reHepaTopa.

PA3JIEJI 5. KOJIEBAHW A 1 BOJIHBI (24 u)

PA3JIEJI 5. KOJIEBAHI S 11 BOJIHBI (60 4)

Tema 1. Mexanuueckue Ko1e0anus u I1eKMpoOMAZHUMHbIE KO1€0AHUA
(94)

Tema 1. Mexanuueckue koneoanus (10 u)

41



KonebarenbHass  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJICOAHUS.
I"apmonunueckue konebanus. [lepuoa, yactora, amminTyaa u ¢asa KkoaedaHui.
[IpyxuHHBII MasITHUK. MaremaTnyeckuii MAasITHUK. YpaBHeHue

rapMOHHYECKUX Kosebanuii. [IpeBpallleHne SHEPrHHM IMPH TapMOHUYECKHX
KOJIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOIHBIC 3JEKTPOMArHUTHBIE KOJI€OaHHS B
UJICaIbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEKIY MEXaHUYCCKHUMU

H  JJICKTPOMAIrHUTHBIMU KOJIEOQHHUSIMH, CDOpMy.TIa Tomcona. 3akoH
COXpPAaHCHUA OHCPIruu B nacajbHOM KoJicOaTeIbHOM KOHTYpC.
HpeHCTaBHeHI/Ie (6] 3aTyXaroIux KoJIEOaHUSX. BBIHY)KIIGHHBIG

MexaHudeckue kojeOanus. Pesonanc. BeiHyXIeHHbBIE JIEKTPOMAarHUTHBIC
Koje0aHusl.
Ilepemennbiii  Tok. CuHHYycOUAANbHBIM IEepeMEHHBIM TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKAa. AMIUINTYHOE U AECUCTBYIOLIEE 3HAUEHUE CHUJIBI TOKa U
Hanpspkenusi. Tpancdopmatop. I[IpomsBoacTBo, mepenada M moTpediIeHHE
IEKTPUYECKOW DJHEPruu. OKOJIOTMYECKUE PHUCKM TpU  [POU3BOJCTBE
IEKTPOIHEPTUH . Kynmberypa UCITIOJI30BAHUS AIEKTPOIHEPTUHU
ITOBCEIHEBHOM KU3HU

Texnuueckue ycmpoucmea u nNpakmuieckoe npumeHeHue. DIEKTPUUECKU
3BOHOK, I€HEPATOP NIEPEMEHHOT0 TOKA, TUHUH DJIIEKTPOIepe1ay.

Jemoncmpayuu
1. HccnenoBanue mapaMeTpoB KoleOaTeabHOW CHCTEMBI (MIPYXKUHHBIN
WIA MAaTEMATHYECKUN MasITHHK).
Hab6mronenue 3aTyxaromux KojaeOaHui.
WccnenoBanne CBONCTB BEIHYKICHHBIX KOJICOAHMIA.
Habntoienue pe3onanca.
CBOOOIHBIE PTIEKTPOMATHUTHBIE KOJICOaHMSI.
OcuiorpaMMebl (3aBUCUMOCTH CHITBI TOKA U HAPSDKEHUS OT
BPEMEHH ) JIJIs 3JICKTPOMATrHUTHBIX KOJICOaHUH.
Pe3onanc npu mocneaoBaTeIbHOM COSAMHEHNN PE3UCTOPA, KATYIIKA
WHIYKTUBHOCTH U KOHJICHCATOPA.
8. Mopenb TMHUH 3JEKTPOIEPEaUH.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomut
1. HccnemoBaHue 3aBHCHUMOCTH TEPHOJIa MaJIbIX KOJeOaHHM Tpy3a Ha
HUTH OT JUTMHBI HUTU ¥ MacCHI Tpy3a.

o vk W

2.

Koneb6arenbnas cucrema. CBOOOJHBIE KOJIEOAHUS.
I'apmonuueckue koneOanus. KuHemarnueckoe M JAWHAMHYECKOE OIMCAHUE.
DHepreTHyecKoe ONucanue (3aKOH COXPAHCHUST MEXaHUYECKON SHEPTUH). Bo1600
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KOAeOAHUL U3 UX IHEPLeMUUECKO20
U KUHEMAmu4ecKo20 ONUCAHUSL.
Amnaumyoa u paza xonebanuii. Cesnzo amniumyoslt KoieOaHull UCXO0OHO
BEUYUHBL C AMNAUMYOAMU KONeOAHUU €€ CKOpocmu U YCKOPEHUS.
Ilepuon u wacrora kosneOanuil. Ilepuog MamnbIX cBOOOAHBIX KoieOaHMIA
MaTeMaTHYeCKOro MasiTHUKA. [lepnoy; cBOOOIHBIX KOJIEOaHUH TPYKUHHOTO
MasITHUKA.
[lonatne o 3aryxarommx KojeOaHWAX. BwiHyXIeHHBIE KoOJIeOaHUs.
Pesonanc. Pe3onaHcHas kpuBas. BimsHMe 3aTyxaHHs Ha BHUJ PE30HAHCHOU
KpPUBOH. ABTOKOJICOAHUS

Texnuueckue ycmpoiicmea u mexHojio2uyecKue npoyeccvl. METPOHOM, Yachl
Ka4eJ, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu

1. 3ammce xK01e0aTeIbHOrO ABMKEHUS.

2. HalGnroneHue He3aBUCHMOCTH TMEPHOAA MaJIbIX KOJIeOaHWH Tpy3a Ha
HUTH OT aMILTUTY/bI.

3. HccrnenoBanme 3aryxaromux KOJeOaHWH M 3aBUCUMOCTH IEPHUOJA
CBOOOHBIX KOJIEOAHU OT COMPOTUBIICHHUS.

4. HUccnenoBanue KojeOaHWM Tpy3a Ha MACCHBHOW TMPYKHHE C IEIBIQ
(dhopMupoBaHUs TPEACTaBIECHUH 00 MACaTbHOW MOJENU MPYXKUHHOTQ
MasTHUKA.

5. 3akoH coXpaHEHHUs HSHEPruu Mpu KoIeOaHUsX rpy3a Ha IPYKUHE.

6. HccnemoBaHnue BEIHYKICHHBIX KOJICOAHHIA.

7. HabGmronenue pe3oHaHca.

Yuenuueckuit sxcnepumenm, nadopamopmuwvie padomot , npaKmMUKym

1. Usmepenue nepuo/ia CBOOOAHBIX  KOJeOaHUNl  HUTSIHOIO
Y IPY’)KHHHOTO MasTHUKOB.

2. M3yyeHue 3aKOHOB JBIDKEHUS Tella B XO/€ KoleOaHWl Ha yIpyrom
o/IBece.

3. V3yueHue ABWKECHUS HUTSHOTO MAasTHUKA.

4. TlIpeobOpazoBaHue PYHEPTUHU B MPYKHHHOM MasiTHUKE.

5. HccnenoBanue yObIBaHHS aMILTUTY/IbI 3aTYXAIOIINX KOJIEOAHUH.

HccnenoBanne MEepeMEHHOTO TOKa B MM W3 IOCIEAOBATEIBHO




COCJIMHEHHBIX KOHACHCATOPA, KAaTYIIKH U PE3UCTOPA.

6. MccnenoBaHue BRIHYKACHHBIX KOJICOAHUH.

Tema 2. Inexkmpomacnummnsie korevanus (15 u)

Konebarenbupiii koHTYp. CBOOOAHBIE 3 IEKTPOMAarHUTHBIE KOJeOaHUs
B HJICJIbHOM KoJiebaTenbHOM KoHTYype. Dopmyna Tomcona. Cesazb amnaumyout
3aps0a KOHOeHCamopa ¢ AMIIUMYOOU CUIbl MOKA 8 KOAeDAMeNbHOM KOHmYype.
3aKOH COXpaHEHUS DJHEPruM B HJCATLHOM KOJIEOATEThHOM KOHTYpE.
3aryxarouiue 3NIEKTPOMAarHUTHbIE Kosie0aHusl. BoinyxaeHnoie
9JIEKTPOMArHUTHBIE KOJIEOaHNUSI.
[TepemenHbIit TOK. MOIIHOCTH IEPEMEHHOTO TOKA. AMIUIUTYIHOE
U JICUCTBYIOIICE 3HAUCHHE CHJIBI TOKA M HAMPSHKCHUS P PA3TUIHON Gopme
3aBHCHMOCTH IIEPEMEHHOT0 TOKa OT BPEMEHHU.

Cunycouoanvhviti nepemenHvlti mok. Pesucmop, xomdencamop u xamywka
UHOYKMUBHOCMU 8 Yenu CUHYCOUOATbHO20 nepeMeHH020 moka. Pesonanc mokos.
Pe3zonanc nanpsoiceHul.
Wneanvusiii Tpancopmatop. [Iponssoacteo, nepepaya u notpedienue
ANEKTPUYECKOM SHEPTHUH.

DKOJIOTUYECKHE PUCKH TIPH TIPOM3BOJCTBE OIJIEKTPOIHEPruu. Kymbryp:
UCTIOJIb30BAHUS SJIEKTPOIHEPTHH B TIOBCETHEBHOM KU3HH.
Texnuueckue ycmpouicmea u mexHol02UYecKue npoyeccol. SIEKTPUUECKU
3BOHOK, T€HEPaTop MEPEMEHHOTO TOKa, JINHUU JEKTPOIepeay.
Hemoncmpayuu

CBOOOJHBIE DIEKTPOMArHUTHBIE KOJeOaHus.
3aBHCHUMOCTh YaCTOTHI CBOOOJHBIX KONEOAHWNH OT HMHIYKTUBHOCTUU
€MKOCTH KOHTYpA.

OcIIIIorpaMMBbI DJIEKTPOMArHUTHBIX KOJIEOaHHI.

['eneparop He3aTyXaUIMX YIEKTPOMArHUTHBIX KOJICOaHHIA.

Mopenb IeKTPOMarHiTHOTO TeHEpaTopa.

BreiHyXIeHHbIE CHHYCOHIaTbHBIE KOJIEOAHNS.
Pesucrop, KaTyllka  WHIYKTUBHOCTH W KOHJICHCATOp B IICTH|
MIEPEMEHHOTO TOKA.

8. PesonaHc mpu mocienoBaTeNbHOM COSIMHEHHN PE3NCTOPa, KaTYIIKU

WHIYKTUBHOCTH M KOHJCHCATOPA.

9. VYcTpoiCTBO M MPUHIUT IeHCTBUS TpaHChOopMaTopa.

10. Monenb JWHUU SIEKTPONEPEIaUH.
Yuenuueckuit 3xcnepumenm, nabopamopusie padomul, npaKmuKym
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1. HW3yuenue tpanchopmaropa.

2. UWccnenoBanue NePEeMEHHOTO  TOKa  4epe3  MOCIeI0BATEIIBLHO
COeIMHEHHBIC KOHICHCATOP, KATYIIKY U PE3UCTOP.

3. HaOmonenue >MeKTPOMArHUTHOTO PE30HAHCA.

4. WccnenoBanue paboOThl HCTOYHMKOB CBETA B I[EMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u snekmpomazuumnote eoannl (5 u)

Tema 3. Mexanuueckue u snekmpomazuumnnte éoanst (10 u)

MexaHuyeckie BOJHBI, YcloBHsS pacnpoctpanenus. Ilepuoa. CkxopocTh
pacnpocTpaHEeHUs] W JUIMHA BOJHBL [lomepedHble W MPOJOIBbHBIE BOJHBL
Wutepdepennns u audpaxims MEXaHHIecKuX BOJIH. 3ByK. CKOpOCTh 3ByKa.
I'poMkocTb 3ByKa. Beicota ToHa. TeMOp 3ByKa. DIeKTPOMarHUTHbIE BOJIHBI.
VYcnoBus M3MydeHHs] AJIEKTPOMArHUTHBIX BOJH. B3aumHas opueHTanus
BekTopoB E, B, Vv B oanmekrpomaruutHoi  BosHe.  CBoiicTBa
AJIEKTPOMArHUTHBIX ~BOJH. OTpPaKEHHWE, TPEIOMIICHHE, MOJspHU3anus,
mudpaxuus, uarepdepernns. CKOpoCTb 3MEKTPOMAarHUTHBIX BojH. [llkana
AJIEKTPOMArHUTHBIX BOJH. lIpuMeHeHWe SJIeKTPOMArHUTHBIX BOJIH B
TeXHUKe U ObITy. I[IpuHIMIBI paguocBsa3u U TeneBuaeHus. Paguonokanus.
DEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYXKaloIIel Cpeibl.

Texnuuyeckue  ycmpoticmea u npakmuieckoe npumeHeHue:
MY3bIKaTbHbIE MHCTPYMEHTHI, YJIBTPAa3BYKOBasi TUArHOCTHKA B TEXHHUKE U
MeIULUHe, pajap, paguonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-
neYsb.

Hemoncmpayuu

1. OOpa3zoBaHWEe M PACIPOCTPAHECHUE TOMEPEUHBIX M MPOOJIbHBIX
BOJIH.

2. Komnebmromieecs Teno Kak HICTOYHUK 3BYKa.
3. HaOnromenue oOTpakeHUS W MPEJTOMIICHUS MEXaHWMYECKUX BOJH.
4. Habmonenne untepdepeHiyn u AuGpakini MEXaHHUYECKUX BOJIH.
5. 3BYKOBOM pe30HaHC.
6. HaOmromenue CBSI3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C

aMITTUTYJION ¥ 4aCTOTON KOJICOaHMA.

7. HccnenoBanue CBONCTB AJIEKTPOMATHUTHBIX BOJIH:
OTpaKEHHUE, IpeIOMIIEHHE, HoJIsIpu3aLus, nudpakuus,
UHTEpEepeHITHSL.

MexaHHueCKue BOJIHBI, YCIOBHS UX pacnpocTtpanenus. [lonepeunsie
U MPOJ0JIbHBIE BOJHBI. [lepros, cKOpoCTh pacpoCTpaHEeHUsI U ITMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTPaKEHHE, MTPEJIOMIICHUE, HHTEP(HEPEHIUS 1
nudpakius.
3Byk. Ckopocth 3Byka. ['pomkoctb 3Byka. BricoTa ToHa.
[IIymoBoOe 3arpsi3HEHNE OKPYKAIOIIEH CPeIbl.
DJEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBHS M3JIY4EHHS JIEKTPOMATrHUTHBIX BOJH.
B3aumnas opueHTaiusi BEKTOpPOB B AJIEKTPOMArHUTHOM BOJTHE.
CBoiicTBa  DIEKTPOMArHUTHBIX  BOJH.  OTPaXKEHHE,  IPEIOMIICHHE,
nonsipu3anus, uHTepdepeHuus u audpakuusa. lllkama smeKTpoMarHUTHBIX
BoNH. [IprMeHeHre AIeKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY. [IpHHINTIBI
paguoCBsA3U U TeleBUeHUs. Paguonokaius. DneKTpoMarHuTHOE 3arpsi3HeHHe
OKpY>KaroIlen CpeIbl
Texnuueckue yempoticmea u npakmuyeckoe npumeHenue:
MY3bIKaJIbHbIE HHCTPYMEHTHI, pajap, paAuonpUEMHUK, TEIEBU30p, aHTEHHA,
tenepon, CBYU-meus, ynpTpa3ByKoBas JUarHOCTHKA B TEXHUKE W MEIUIIHE.
Hemoncmpayuu

1. OOpa3oBaHHE M pPACIPOCTPAHEHHUE IONEPEYHBIX M MPOAOJIBHBIX

BOJTH.

2. KoneGmromeecs Ten0 Kak HCTOYHUK 3BYKA.

TemOp 3ByKa.

3. 3aBHCHMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

4. HaOmoaeHne oTpaXeHUS U MPETOMIICHNS MEXaHNIECKUX BOJIH.

5. Habmoaenue unrepdepeHunu u aAuppakuuu MEXaHUYECKHX BOJIH.

6. AKYCTHYECKHId pe30HaHC.

7. CBoiicTBa ynbpTpa3ByKa U €ro NpUMEHEHHE.

8. HaOmiomeHue cBA3M TPOMKOCTH 3BYKa U BBICOTBI TOHA C
aMIUTUTYJ0W U YaCTOTON KOJICOAHHI.

9. HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXKeHHUE, MIpeJIOMJICHUE, HOJISIpU3AIHS, mdpaxiys,

uHTEpPEPESHITHS.




10. O6Hapyx)eHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO H3TYUCHUH.
Yuenuueckuit Ixcnepumenm, nadopamopHslie padomvl, NPAKMUKYM
1. M3ydenue napaMeTpoB 3BYKOBOU BOJIHBI.
2. V3yueHuwe  pacnpocTpaHEHHs  3BYKOBBIX BOJH B 3aMKHYTOM|
IIPOCTPAHCTRBE.

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 4)




I'eomerpuyeckas ontuka. [IpsamonuHeliHOe pacpoCTpaHEHHUE CBETa B
OJIHOpPOAHOM cpene. ToueuHsblii HICTOUHUK cBeTa. JIyd cBera.
Otpakenue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoenue n3obpaxkenuii B
IUIOCKOM 3€pKaje.
[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHHS CBeTa. AOCOJIIOTHBIN MTOKA3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroa noJHoro
BHYTPEHHETO OTPAXKECHUS.
Hucnepcust ceta. CroxkHbIN cocTaB Oenoro ceta. L{er. Cobuparomiue u
pacceuBarOIINe JIUH3HI.
Tonkas nuH3a. @OKYCHOE PACCTOSAHHUE U ONTUYECKAsk CUJIA TOHKOM JIMH3BI.
[TocTpoenne wn300pakeHH! B COOMpAIOIIMX M PACCEUBAIONIMX JIMH3aX.
®dopMyna TOHKOHM JUH3bL. Y BEJIUYECHHE, 1aBAEMOE JIMH30M.
[Ipenensl npUMEHUMOCTH T€OMETPUYECKOM ONTHKH.
BonnoBas ontuka. Murtepdepenuuss cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaAOIIOICHUS MaKCHMYyMOB U MHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JBYX CHH(pA3HBIX KOTE€PEHTHBIX
UCTOYHUKOB. J[udpakuus cBera. [(udpaknuoHHas peniérka.
YcnoBue HaOMIOIeHNS TTIAaBHBIX MAKCUMYMOB TIPH MaICHUH
MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIUOHHYIO PEIIETKY.
[Tonsipusanus ceera
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: OYKH, Jyma
(dboToanmapar, MPOSKIMOHHBIM amnmapar, MUKPOCKOI, TEJIECKOM, BOJOKOHHAs]
OMTHKa, MU(PaKIUOHHAS PEIIETKA, TOJISIPOUST.
Jemoncmpayuu
1.IIpssmonuHeliHOE pacpoOCTpaHEHUEe, OTPAXKEHUE U MPEIOMIICHUE
cBeta. OnTuyeckue npudopskl.

2. [lonHoe BHYTpeHHEE OoTpakeHue. Moienb CBETOBO1a.

3. UccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.

4. Mozenu MUKpOCKOTIa, TEIEeCKOomna.

5. HabGmronenne naTepepeHIiny CBeTa.

6. Habmonenue nudpakimm cera.

7. HaGnroieHre qucnepcun CBeTa.

8. [lonydyeHue cekTpa ¢ MOMOILBIO TPU3MBbI

9. TlomyuyeHue criekTpa ¢ MOMOIIBIO TUPPAKINOHHON PEIIETKH.

10. HaGnroneHue nonsipusanuy cBeTa.

[IpsiMonuHeliHOE pacmpocTpaHEeHUE CBETa B OAHOpOoAHOU cpexae. Jlyu cera.
Toueunplii UCTOYHMK cBeTa. OTpakeHHE CBETa. 3aKOHbI OTPAXKEHUS CBETA.
[Moctpoenne wu300paxkeHWit B IUIOCKOM 3epkane. Cghepuueckue 3zeprana.
[Ipenomiienne cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOMIOTHBIN MMOKa3aTeNlb
npenomiieHus. Omuocumenvuslii noxkazamensb npeiromienus. llocmoancmeo
yacmomsl  ceema U  COOMHOWIEHUe  ONUH  B60IH  NpU  Nepexooe
MOHOXPOMAMUYECK020 c8ema uepe3 epaHuyy pazoena 08yX ONMUYecKux cpeo.
Xo0 nyueii 6 npusme. Jlucnepcus ceeta. CloxHbIN cocTaB Oenoro cBeta. LBer.
[TonHoe BHyTpeHHee oTpakeHue. [IpenesbHbIl yroj MOJHOrO BHYTPEHHETO
otpaxkenus. Cobuparowue u pacceusarowue n1un3vl. Tonkas muH3a. okycHoe
pacCTOSsIHUE U ONTUYECKAs CHJIa TOHKOM JIMH3HI.
3asucumocms okycrHoeo paccmosanus MOHKOU chepudecKkoll TUH3bl 0m eé
2eomempuu U OMHOCUMENbHO20 NOKA3AMEJISL NPEIOMICHUSL.
®opMyna TOHKOH JUH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.
Xoo nyua, npoweowezo 1un3zy noo npousBOIbHbIM Y2IOM K €€ 2a6HOU
onmuyeckot ocu. Ilocmpoenue uzodpasicenuli mouky u ompesxa npsamou
8 COOUPAIOWUX U PACCEUBAIOWUX TUHZAX U UX CUCTEMAX.
Onmuueckue npubopwl. Pazpewarowas cnocobnocms. 1 1a3z kax onmuieckas
cucmema.
[Ipenensl npUMEHUMOCTH F€OMETPUUECKOMN ONTHKH.
BonnoBas  ontuka. Wutepdepennus cBera. KorepeHTHbIE  HCTOYHHKH.
VYcnoBuss HaOMOEHUS MakCUMYMOB M MHUHHMYMOB B HHTEp(EpEeHIMOHHOM
KapTUHE OT JBYX KOTEPEHTHBIX MCTOYHUKOB. [Ipumepsl KiaccHyeckux
UHTEPPEPEHIIMOHHBIX CXEM.
Hudpakmus  cBera. JludpakumonHas pemérka. YciaoBue HaOMIOAEHUS
TJIaBHBIX MaKCUMYMOB TIpH TAJ€HUU MOHOXPOMATHYECKOTO CBeTa Ha
mudpakironnyto pemérky. [lonspuzanus cBera
Texnuueckue ycmpoucmea u mMexHOA02UYecKue Mnpoyeccyl.
nepuckor, ¢oroanmnapaTr, MUKPOCKOI, MPOCKIIMOHHBINA ammapar,
MPOCBETJICHNE ONTUKH, BOJIOKOHHAS ONTHKA, TU(PAKIMOHHAS PEIIETKA
emoncmpayuu
3aKOHBI OTPAKEHHUS CBETA.
WccnenoBanue npenoMieHus CBETa.
Habnionenue monHOro BHYTpEHHETo OTpakeHus. Mojenb CBETOBOA.
HccnenoBanue xoa CBETOBBIX MYYKOB Yepe3 TIOCKONAPpaIEIbHYIO

OYKH, JIyna

1
2
3.
4

IUIACTUHY W MPU3MY.




Yuenuueckuit sxcnepumenm, nabopamopusvie padomuot
1. H3mepenue nmokasaress NpeJoOMIICHHS CTEKIIA.
2. HccnenoBanue CBOWCTB M300pakKEHHUH B JIMH3AX.
3. HaOmoneHue aucnepcuu CBeTa.

5. HccnenoBaHue cBOHCTB N300paykeHMI B TMH3AX.

6. Mojenu MUKPOCKOIIA, TeIECKOIIA.

7. HalGmronenue uaTepdepeHIInu CBETa.

8. HaOmronenue n1BETOB TOHKUX IUIEHOK.

9. Habmoaenue qudpakiuu CBeTa.

10. Usyuenue nudpakimOHHON PEIIETKH.

11. Habmoaenue nudpakinOHHOTO CIIEKTpPa.

12. HaGmroneHue qucrepcuu CBeTa.

13. HabGmroneHue nonspu3aiyy CBeTa.

14. TlpumeHeHHE TOSIPOUIOB JIJISl H3YICHUS MEXaHUYCCKUX HAIPSDKCHUH
Yuenuueckuit 3xcnepumenm, nabopamophvie padomsl , RNDAKMUKYM

1.
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9.

10.
11.
12.
13.

W3mepenue nokasatesns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue 3aBucUMOCTH (DOKYCHOTO PAcCTOSIHUSL OT BEILIECTBA
(Ha mpUMepe KUAKUX JIHH3).

N3mepenne hoxkycHOTO pacCTOSIHUS PACCEUBAIOIIUX JIHH3.
[TonydyeHnue u3o0pakeHusl B CUCTEME U3 IIJIOCKOIO 3€pKajia U JINH3bI.
[Tonydenue u3006pa>keHust B cCTEME U3 JIBYX JIHH3.
KoHcTpynpoBaHue Te1eCKOMMYECKHX CHCTEM.

Habmonenue nudpakuuy, mHTEp)EepeHnH 1 MoNIpU3alluy CBETa.
W3ydyenne mnonsipusanuu CBeTa, OTPAKEHHOTO OT MOBEPXHOCTHU
JUDJIEKTPHKA.

N3ydyenne uHTepdepeHIH J1a3epHOr0 W3JIy4eHHsI Ha IBYX I eJisiX.
Habmtonenue aucnepcu.

HabGmronenue u uccnenoBanue uPppakiimoOHHOTO CIIEKTPA.

W3Mmepenue JUIMHBI CBETOBOW BOJIHBI.

[lonydyenue cmekTpa H3JIy4eHUS CBETOAMOAA TPH  MTOMOIIH
TU(PPaKIUOHHON PEIIETKH.

PA3JIEJI 6. OCHOBbI CIIELIMAJILHOI TEOPUU
OTHOCUTEJILHOCTH (4 1)

PA3JIEJI 6. OCHOBBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTHU

(G

Tema 1. Ocnosovt CTO (4 u)

Tema 1. Ocnosvt CTO (5 u)




I'panuubl  NPUMEHMMOCTH — KJacCU4ecKoM — MexaHuku.  Ilocrynartsr
CIELIMATIbHOW TEOPUU OTHOCUTEJIBHOCTH: HHBAPUAHTHOCTh MOJYJISI CKOPOCTH
cBeTa B BaKyyMe, IPUHLINII OTHOCHUTEIILHOCTH OlHIITElHA

OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpALICHHE
JUIVHBI.

OHeprus U UMITYNbC PEIATUBUCTCKON YaCTHLIBI.

CBs13p Macchl C 3HEPTUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTHULIbl. DHEPTUs
IIOKOs

I'panunpl MPUMEHMMOCTH KIaCCUYECKOM MexaHuKH. [locTynarst
CIELIMAIILHON TEOPUH OTHOCHTEIBHOCTH.
[IpocTpancTBeHHO-BpeMeHHOM uHTepBal. [IpeobpazoBanus Jlopena.
YcnoBue npu4MHHOCTH. OTHOCUTENBHOCTS OJJHOBPEMEHHOCTH. 3aMENIICHHUE
BpEMEHU
Y COKpAIlICHNE JJINHBI.
DHeprus U UMITYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13p MacChl € SHEPTUEH ¥ UMITYJIBCOM PEIATUBUCTCKOM YaCTULIBI. DHEPIuUs
IIOKOs
Texnuueckue ycmpoucmea u mexHoI02UYecKue npoyeccy.
NPUEMHUKH, YCKOPUTEINN 3apsKEHHBIX YaCTHIL.
Yuenuueckuit sxcnepumenm, nadopamopmuvie padbomovi, npaKmukym
Onpenenenne uMmInynabca M DHEPTUM  PEISTUBUCTCKMX — YacCTHIL
(doTorpadusM TPEKOB 3apsSHKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

CIITYTHUKOBBIC

(o)

PA3JIEJI 7. KBAHTOBASI ®M3UKA (15 u)

PA3JIEJI 7. KBAHTOBA 5] ®U3UKA (25 u)

Tema 1. Inemenmol keanmosoui onmuxu (6 u)

Tema 1. Kopnyckynsapno — eéonnosoit oyaausm (15 u )

®otonsl. Popmyna [Inanka cBs3u SHEPTUU POTOHA C €r0 YACTOTON. DHEprus
U UMIynbe GoToHA

OtkpeiTue u uccaenoanue Gorordpdexra. OnbiTel A. I'. CToneroBa. 3aKOHBI
dorordpdexra. YpaBHenue OiHmTeHa a8 Qoroaddekra. «KpacHas
rpanuna» porosdppexra. Jasnenue cpera. Ombitel II. H. JleGenesa.
XUMHUYECKOE NEUCTBUE CBETA.

Texnuueckue ycmpoticmsea u npakmuieckoe npumenerue. HOTOIIEMEHT,
¢dboTonatuuk, coaHeuHas 6arapesi, CBeTOAUO.

Jemoncmpayuu
®otodddeKT Ha yCTaHOBKE C IMHKOBOM TTACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (HoTod(deKTa.
CBeToquos.
Conneunas Garapes.

Eal S

PaBHOBecHOE TEIIOBOE M3TydeHUE (M3Ty4eHHE a0COMOTHO YEPHOTO TEla).
3akoH cMmemienus Buna. 'nnore3a M. Ilnanka o kBaHTax.
®oTOHBI. DHEPrUs U UMIYJIbC (HOTOHA.

®oroaddext. OnbiTol A. I'. CroneroBa. 3akoHsl hoTodpdexra. YpaBHeHHe
OnHinTeHa a5 Goroapdexra. «Kpachas rpanuna» porosddexra.
JlaBneHue cBeTa (B 4aCTHOCTH, JaBJIEHUE CBETA HAa aOCOIIOTHO MOTJIOIIAOIIYIO
U abcomMoTHO oTpakaromyto noBepxHocTh). OmbiTel II. H. JleGenesa.
BonnoBeie cBoiicTBa yactul. BonHel ne bpois. /[inuna BonHsl ne bpoins
U pa3Mepbl 00JIaCTH JOKAJIU3alUuU ABWXKYIIencs yacTuubl. KopmyckymspHo-
BOJTHOBOW nyanu3Mm. J(udpaxius 371eKTPOHOB Ha KpUCTaJIaX.
Crenuduka nsmepenuit B Mukpomupe. CoOTHOIIEHUs] HeonpeaeaEHHOCTel
I'eitzenbepra

Texnuueckue ycmpoucmea u mexHOA02UYecKue npoyeccsvl. CHEKTPOMETP
(dboTtosneMeHT, (GOTOMATYNK, TYHHEIBHBIM MHKPOCKOI, COJHEYHasi Oatapes
CBETOJMOI.

Hemoncmpayuu

1. ®otorddexT Ha ycTaHOBKE C IIMHKOBOMW TUIACTUHOM.
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HccnenoBanue 3aKk0HOB BHEIIHETO (oTodPdexTa.
3. HccrnenoBanue 3aBUCHMOCTH COINPOTHUBIICHHS MOJYIIPOBOJIHHKOB OT
OCBEIIEHHOCTH.
4. Cseroauon.
5. Conneunas OGarapes.
Yuenuueckuit 3xcnepumenm, nabopamophvie padomsl, HPAKMUKYM
1. HccnenoBanue Goropesucropa.

2. Usmepenue mocrosHHOW [lnaHka Ha OCHOBE HCCIEIOBaHMS]
dotorddekra.
3. HccrnenoBaHue 3aBUCHMMOCTH CHJIBI TOKa 4Yepe3 CBETOMUOA OT]

HaITPsAXKCHUA.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. Duszuxa amoma (5 u)

Mogenb atroma Tomcona. OnbiTel Pezepdopa mo paccesHuo 0-4acTull.
[Inanerapunas moxens aroma. Iloctynarslr bopa.
N3nyuyenue u nornouieHre GOTOHOB IpU NEPEXOAE aToMa C OJHOIO YPOBHSI
3Hepruu Ha Apyroi. Buael cnektpoB. CnekTp ypoBHEH 3HEpruM aroma
BOZIOpOAA.
Bonnoseie cBolicTBa yactull. Bonns! ae bpoitia. KopnyckynsspHO-BOIHOBON
Jyalu3M.
CnoHTaHHOE U BBIHYX/ICHHOE U3JIy4E€HUE
Texnuueckue  ycmpoiicmea  u npakmuieckoe npumeHenue:
CIIEKTPAIBHBIN aHamH3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIH KOMITBIOTED.
Jemoncmpayuu
1. Mogens onbsita Pesepdopra.
2. Omnpenenenue JUIMHBI BOJIHBI JIa3epa.
3. HaOnronenue nuHeiuaThIX CIEKTPOB U3ITyYEHUS.
4. Jlazep.
Yuenuueckuit sxcnepumenm, nadvopamopnsvie pabomoi
1. HaGmiomenne nuHEHYATOro CHEKTpa.

OneITHI 10 UCCIIEOBAHUIO CTPOEHUS aroMa. [InanerapHas monens aroma
Peszepdopna.
[ocrynarel bopa. M3nydenue u noriomenue (GOTOHOB IPH MEPEX0JIe aToMa
C OZHOTO YPOBHS DHEPIHH HA APYTOM.
Bunel ciektpoB. CnekTp ypoBHEH 3HEpruM aToMa BOJOPO/a.
CrioHTaHHOE U BBIHYX/IEHHOE U3llydeHue cBera. Jlasep
Texnuueckue ycmpoucmea u mexHolo2udeckue npoyeccwvl. CIEKTPAIbHBINA
aHaiu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIH KOMIIBIOTED.
Hemoncmpayuu
1. Mogens onbiTa Pezepdopra.
2. HabmoneHue nuHENHYaThIX CIEKTPOB.
3. YcTpoiicTBO U AeHCTBUE CUETUNKA HOHU3UPYIOIIUX YacTHUIL.
4. Omnpenenenue JUIMHBI BOJIHBI JJA3€PHOTO U3ITYUEHHUS.
YdeHnuyeckuii 3KcnepUMeHT, JabopaTopHblie padoThl, I PAKTHKYM
1. HaGmronenue TMHEWYATOTO CIIEKTpA.
2. HccnemoBaHme CHEeKTpa pa3peKESHHOTO
U U3MepeHue nocTosHHoi Pundepra.

aTOMapHOTO  BOAOPO/IA

Tema 3. Duzuxa amomnozo adpa u 3a1emenmapnoix wacmuy (5 u)

Tema 3. Duzuxa amomnozo a0pa u riemenmapuovlx wacmuy (5 u )

OKCIIEpUMEHTBHI, JOKa3bIBAIOLINE CI0AKHOCTh CTPOEHHUS Apa. OTKpbITHE
paanoaktuBHOCTH. OTBITH Pesepdopaa mo onpeneneHuio cocrara
panuoakTuBHOrO M3nydeHus. CoiictBa anbda-, 6era-, raMmMa-u3IydeHuUsI.

Hyxnonnas monens siapa I'eiizen6epra—IBanenko. 3apsia siapa. MaccoBoe
yucio sapa. Mzoronsl. PaguoakTuBHOCTh. Anbga-pacnan. DIEeKTPOHHBIN

Y TIO3UTPOHHBIN OeTa-pacma.
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BnusiHue paguoakTUBHOCTH Ha JKHMBblE OpraHu3Mbl. OTKpBITHE NPOTOHA U
HelTpona. Hyknonnas monens siapa ['eitizenoepra—LlBanenko. 3apsn sapa.
MaccoBoe wumcno sapa. Wzotombl. Anbda-pacmnan. DIEKTPOHHBIH U
HNO3UTPOHHBIN Oera-pacnan. I'amma-uznydeHue. 3aKOH paJMOAKTHBHOTO
pacmaga. DHeprus CBsI3U HYKJIOHOB B sizpe. Snepubie cuibl. Jledekt maccol
sapa. SnepHesie peakuuu. [leneHue u cuHTE3 sAAep. SNEpHBIA peakTop.
TepmosinepHsbiii cunTe3. [IpoOaemMbl U MEPCHIEKTUBBI SIEPHON IHEPrETHKH.
DKOJIOTUYECKHE ACHEKThl SAEPHON IHEPreTUKU. DIEeMEHTapHbIE YaCTHILIBIL.
OTKpbITHE TO3UTPOHA. MeTobl HAOIIOEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX
yactul. @OyHnameHtanbHble B3aumojaeicTBusa. EnuHcTBO - msnmyeckoit
KapTUHBI MUpa
Texnuueckue ycmpoucmea u NpPaAKMuYecKkoe npumMeHeHue:
kamepa Buiibcona, sepHblil peakTop, aToMHas 6oM0a.
Hemoncmpayuu
1. CuéT4MK MOHM3UPYIOUINX YaCcTHULI.
Yuenuueckuit sxcnepumenm, nabopamopnwie pabomot
1. HccnenoBanue TpekoB yacTull (110 TOTOBBIM (hoTorpadusim).

AO03UMCETP

lNamma-uznydenue. 3aKOH palMOAKTUBHOTO pacmajia. PaguoakTUBHbBIE U30TOIBI B
npupoge. CBONCTBa MOHU3UPYIOLIErO M3AydeHUs. BiusHue paanoakTHBHOCTH
Ha JKUBBbIE Opranu3msel. EctecTBeHHbIl (oH u3nydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B siape. Snepusie cunbl. [ledekt maccel smpa.
Snepubie peakiuu. [lenenue u cunres suep. SAnepusie peakTopsl. [Ipodiaemsr
YIIPABIISIEMOTO TEPMOSIIEPHOTO CHHTE3a. DKOJIOIMYECKHE aCHEKThl Pa3BUTHUS
SIIEPHOM SHEPTreTUKU. MeTOo bl pErUCTPALMK U UCCIIEI0OBAHUS 3JIEMEHTAPHBIX
yacTul. OyHJaMEHTAJIbHbIE B3aUMOJEHCTBYSI. bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenne o CrtannaptHoil Mosenu. KBapK-Tit0oHHas MOJEINb aIpOHOB.
®usuka 3a npenenamu CrtangapTHol monenu. TémHas marepust U TEMHas
sHeprus. EMUHCTBO Gu3nuecKor KapTUHBI MHpA.

Texnuueckue ycmpoucmea u mexnoo2uieckue npoyeccol. 103UMETpP, KaMepy
BunbcoHa, smepHBI peakTOp, TEPMOSACPHBIN peakTop, aromMHas Oomba
MarHUTHO-PE30HAHCHAs TOMOrpadus.

Yuenuueckuit sxkcnepumenm, nadbopamopnisie padomot, nPAKMUKyM

1. HccnemoBaHue TPEKOB 4acTHII (110 TOTOBBIM (hoTorpadusm).
2. HccrnenoBanue paaroakTUBHOTO (pOHA C MCTIONIB30BaHUEM JI03UMETPA.
3. H3yuenue noryiomieHus 6eTa-4acTull aATIOMUHUEM.

PA3JIEJI 8. OJIEMEHTBI ACTPOHOMUN 11 ACTPODU3NKU (7 4)

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUN 1 ACTPODOU3NKU (12 1)

Tema 1. Dnemenmur acmpogpuzuxu (7 u)

Tema 1. Dnemenmot acmpogpuzuxu (12 u )

Orarnbl pa3BUTHs acTpoHOMUH. [IpuKiIagHOEe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
actponomuu. Bun 38€3aH0r0 HeOa. Co3Be3 s, IpKUE 3BE3IBI, IJIAHETHI,

ux Bugumoe puwxenne. Conneunas cucrema. Comnie. ColHeUHas
aKTUBHOCTb. MicTounuk sHeprun ConHua v 3BE3/. 3BE3/IbI, X OCHOBHBIE
XapakTEePUCTUKU. J[Marpamma «CreKTpallbHbIN KJIACC — CBETUMOCTB Y. 3BE3/1bI
TJIaBHOM MOCJIEI0BATEIbHOCTH. 3aBUCHUMOCTDh «Macca — CBETUMOCTh)

JUIst 3BE3/1 TIIaBHOM MOCJIe0BATENIbHOCTH. BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TIPEICTABICHUS O TPOUCXOXKIAECHUH 1 3BOTOIMN CoHIA 1
3BE3/1. DTaIbl )KU3HU 3BE3]I.

Muneunsiii [1yre — nHamra ["anaktuka. [lonoxxenne n asuxenue CosHia B
lNanaktuke. Tuns! ranakTuk. PagroranakTuky U kBa3zapsl. YEpHBIE ABIPHI B
snpax rajnaktuk. Beenennas. Pacimpenue Beenennoit. 3akon Xa006ma.
Paz6eranue ranaktuk. Teopust bonbiioro B3peiBa. PenrkToBoe u3nydeHue.
Macmrabnas ctpykrypa Beenennoii. Meraranaktuka. Hepeménnnie

Drtarbl pa3BUTHsS acTpoHOMUU. [IpukinagHoe 1 MUPOBO33PEHUECKOE 3HAUCHHE
acTpoHOMUU. [IpuMEeHUMOCTh 3aKOHOB (PM3UKH ISt 0OBSICHEHUS TPUPOIBI
KOCMHMYECKUX 00BEKTOB.

Mertoabl acTpoHOMHUECKUX HccneaoBaHuil. CoBpeMEHHbIE ONTUUYECKUE
TEJIECKOTIBI, PAANOTETIECKOIBI, BHEATMOC(EPHAsT aCTPOHOMHUS.

Bun 38é3n1H0r0 HeOa. Co3Be3us, spKue 3BE3/1bl, IUIAHETHI, UX BUIUMOE
JIBIDKCHUE.

ConHeyHas cucrema.

Counue. ConHeuHast akTUBHOCTb. McTounnk sHeprun ConHia v 3BE371.

3BE37bl, UX OCHOBHBIE XapaKTEpUCTHKU. /lnarpamma «CHeKTpaabHbIN KJ1acc —
CBETUMOCTE Y. 3BE3bI INIaBHOU MMOCIIEIOBATEILHOCTH. 3aBUCUMOCTE «Macca —
CBETHUMOCTB) I 3BE3]] TJIABHOM MOCIEA0BATEIbHOCTU. BHYTpeHHEE CTpOEHUE
3B&311. COBpEeMEHHbIE NPEICTABIECHUS O MPOUCXOXKACHUU U 3BotoK CoaHIa U




npo0IeMbl ACTPOHOMHUH.
Yuenuueckue naonwooenusn
1. HaGmtoneHuss HEBOOPYKEHHBIM  TJ1a30M C  HCIOJIb30BaHUEM
KOMITBIOTEPHBIX ~ MPWIOKEHUU Il ONpENETCHUsl TMOJ0XKCHUS
HEOCCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy. OCHOBHBIE CO3BE3/HS
CeBepHOro noJtymapus 1 sipkue 3BE31bl.
2. HabGmronenwus B Teneckon JIyHsl, ranet, Miteunoro [lyru.

3BE3]1. DTk )KU3HU 3BE3.
Maineunsiii [Iyte — nHama ["anaktuka. [lonoxkenue u npmxenue CoJiHIa B
lNanmaktuke. Tunsl ranakTuk. Paguoranaktuku u kBasapbl. YEpHbIE IBIPHI B
sapax ranakTuk. Bcenennas. Pacmupenume Bcenennoit. 3akon Xa00:a.
Pas6eranmne ranaktuk. Teopus Bonbioro B3psiBa. PerkToBOE N3IydCHHE.
Macmrabnast ctpykTypa BeenenHoii. MeraranakTuka.
Hepeménnsie mpoOiaemMbl aCTpOHOMUU
Yuenuueckue naoniooenus:

1. HaOmromeHuss  3BE3QHOTO Heba HEBOOPYKEHHBIM rJ1a30M
C HWCIIOJIb30BAaHWEM KOMIIBIOTEPHBIX MPUIOKEHUN JJIsT ONpe/iesICHUs
MOJIO’KEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JAaTy. OCHOBHBIG
co3Be3ausi CeBepHOTO MOJyIIApHUs U IPKUE 3BE3IBI.
Habntonenuss B Teneckon JlyHbl, miaHeT, TYMaHHOCTEH U 3BE3IHBIY
CKOILICHUH.

®U3NYECKWM ITPAKTUKYM (16 yacos)

Cnocobvl  uzmepenuss  pusuyeckux GenuuuH € UCNOTb306AHUEM — AHANO206bIX
U YUupposvIX UIMEPUMENLHBIX NPUOOPOE U KOMNLIOMEPHBIX OAMYUKOBbIX CUCTEM.
Abcontomuvie u omHocumenbHble NOSPEUtHOCIU U3MEPEHUL PUBUYECKUX BETUYUH.
Oyenxa epanuy noepeuwHocmel.

IIposeoenue  KOC8EHHbIX — UBMEPEHUll,  UCCIe008aHULl  3A8UCUMOCTEN
Qu3uLecKUX 8eUYUH, NPOBEPKA NPeONoNCeHHbIX cunomes (8b16op u3 pabom,
ONUCAHHBIX 8 MeMAmuyeckux paszoenax «Yuenuueckuu IKCnepumenm,
1abopamopuvle pabomvl, NPAKMUKYMY).

OBOBIIAIOHIEE TTOBTOPEHUE (4 u)

OBOBIAIOHIEE TOBTOPEHUE (15 u)

Ponb ¢pu3uku 1 acTpOHOMHUHM B dKOHOMHYECKOM, TEXHOJIOTHYECKOMH,
COLIMATLHON M ATUYECKOH cdepax AeaTeTbHOCTH YeI0BeKa; pOJib U MECTO
(U3UKK 1 aCTPOHOMHH B COBPEMEHHON HAYYHOM KapTHHE MHUPA; POJIb
buzngeckoii Teopun B GOpMUPOBAHUY MIPEICTABICHHUN O (prU3HUECKOI
KapTHHE MUpPa, MECTO (PU3MUECKON KapTUHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABIEHUN O IPUPOJIE

O06o0menre u cucTeMaTu3alus Coaep>Kanus pa3aenoB Kypca «MexaHuKa,
«MomnexynsapHas pu3nKa U TEPMOJAMHAMHUKAY, «DIEKTPOINHAMUKAY,
«Konebanus u BoHBIY, «OCHOBBI CIIENIUATHLHON TEOPHUH OTHOCUTEITLHOCTH,
«KBanToBas (pusnkay, «AIEMEHTHl ACTPOHOMUU U aCTPOPUIUKLY.
Ponb ¢u3uku © acTpOHOMUHM B OSKOHOMHUYECKOW, TEXHOJIOTHUYECKOM,
COIMANILHOM M ITUYECKON cdepax AESITENPHOCTH YeNOBEKa; POJb M MECTO
(U3MKA ¥ acCTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTHHE MHpa; 3HAUCHUE

OINKCATEILHON, CHCTEMATH3HPYIONIeH, OOBSICHUTENBHON U MPOrHOCTUYECKON
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byHKIMA GU3HYECKOW TEOPHH; poib (PU3MUECKOW TeopuH B (OPMHUPOBAHUU
npe/CTaBICHU 0 (PU3NYECKOl KapTHHE MHUpa, MECTO (PU3MYECKOW KapTHUHBI
MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTaBICHUN
0 MIPHPOJIE

Peseps (3 ) Peseps (10 u)

TemaTHuecKkoe IJIAHMPOBAHUE Kypca

11 xnacce
FBasoeuvtii yposens (2 uaca) ‘Y&/lyﬁ./leHHbll? yposens (5 uacos)
Kon-Bo DJIeKTpoAHHAMHUKA(ponomkenue) 11/27
4acoB MaruuTtHoe noJie 6/14
1 B3anmoneiicTBre MOCTOSSHHBIX MATHUTOB U TPOBOJAHUKOB C TOKOM. MarHutTHoe
none. BekTop MarHuTHOM HHAYKIKU. [I[pUHIIUT CyNepIIO3UIIMU MAaTHUTHBIX MOJICH.
JIvHMM MAarHUTHOM MHAYKIUU.
1 MarHuTHOE 1oJie TPOBOJIHUKA C TOKOM (TIPSIMOTO TIPOBOHMKA, KATYIIKH U
KpyroBoro BuTka). OneiT Opcrena. Kaptuna muHUI MarHUTHON MHTYKITH TTOJIS
IIOCTOSIHHBIX MarHUTOB.
1 Onpedenenue ycro8ull NPUMEHUMOCMU MOOENU 0OHOPOOHO20
MAcHUMHO20 NOJIA.
1 Onpeodenenue HanpasieHUus UHOYKYUU MASHUMHO20 NOJIA
NpOBOOHUKA C MOKOM
1 \Macnumnoe none 6 gewecmse. PeppomazHemuxu, napa- u -
ouamazHemuxu
1 Cuna AMnepa, €€ HanpaBJIE€HUE U MOJYJIb.




Cuia Jlopenua, €€ HanpaBjIeHUE U MOYJIb.
JIBI>KEeHUE 3apsyKEHHOW YaCTHUIIbl B OJHOPOJHOM
MarauTHOM mose. Pabora cumner JlopeHma.

IIposedenue kocsenubix usmepenuil cuivl Amnepa, nposederue
uccneoosanus  3asucumocmei  medxncoy — uzuvecKumu
BEUYUHAMU U  ONBIMOE NO NpPOGEPKe  NPeOJIONCEHHOU
2unome3suvl NpuU U3y4eHuy 0eucmaus NOCMOAHHO20 MasHUmMA

HA paMKY C MOKOM

ObvscHenue 0CHOBHLIX NPUHYUNOG OeUCEUsT MEeXHUYECKUX
ycmpoucme

IIpumepwl pewenus 3aoay no meme «Cuna Amnepa»

Texanueckue yCTpOﬁCTBa N TCXHOJIOTHMYCCKUEC NPOUCCChI: IPUMCHCHUC
MMOCTOSAHHBIX MAriuTOB, 3JICKTPOMAarduTOB, TCCTCP-MYJIIbTUMETP, SJICKTPOABUTATCIIb
;[KO6I/I, YCKOPHUTCIIN 3JICMCHTAPHBIX YaCTHULI.

Jlaboparopnas pabota Nel «HabmtoaeHue qeiicTBiss MarHUTHOTO TIOJISt HA TOK»

IIpumepul pewenus 3a0au no meme « Cuna Jlopenyay

Pewenue pacuémuvix 3a0au ¢ A6H0 3a0AHHOU U HESBHO
3a0aHHOU U3UYECKOU MOOENbIO C UCNONIb308AHUEM OCHOBHBIX
3aK0H08 U hopmyn no meme «Maenummnoe noey.

Pewenue kauecmgenHvlx 3a0ay, mpedyowux npumeHeHus
3nanul no meme «Maenummnoe nozney.

DJieKTpOMAarHuTHasi HHAyKnus 5/13

SIBrieHue >NeKTPOMarHuTHOW MHAYKIMU. [I0TOK BEKTOpa MarHUTHOW MHTYKIIMH.
O/1C uHaYKIMH.

3aKOH 2JIEKTPOMarHuTHOM nHAyKuu dapaes.
Buxpesoe snexkrpuueckoe nosue. Toku Dyko.

O/C unoykyuu 6 nposooHuUKe, OBUNCYULEMCSL HOCTYNANENIbHO




8 00HOPOOHOM MACHUMHOM NOJE.

IIpumepul pewtenus 3a0a4 no meme «3aKoH
NEeKMPOMASHUMHOU UHOYKYUUY

Pewenue pacuémuulx 3a0au ¢ s18HO 3A0AHHOU U HESABHO
3A0aHHOU PU3ULECKOU MOOENbIO C UCNONIL30BAHUEM OCHOBHBIX
3aKOHO8 U hopMYIL NO meme « DNeKMPOMASHUMHASA UHOYKYUAY.

IIpaBuno Jlenna. MaayktuBHOCTS. KaTymika
WHAYKTUBHOCTH B LIETIM ITIOCTOSIHHOT'O TOKA.

SBnenue camonnaykuuu. DJC caMOUHTYKITNH.

Pewenue kauecmeennvix 3a0a4, mpedyiouux nPpuMeHeHus
SHaHUL N0 meme « DNeKMPOMASHUMHAS UHOYKYUSLY».

Aneopumm ucnonvzosanus npasuia Jlenya ons onpeoenenus
Hanpaeenus moKa 8 KOonmype npu ananuse paguyeckux u
9KCNEPUMEHMATLHBIX 3a0aY

Coopka mooenu 31eKmpoMaAcHUMHO20 2eHepamopda

3H€pl"PI$I MAarauTHOTO ITOJIA KaTYIIKKU C TOKOM.
3HeKTpOMaFHI/ITHOG noJec

JlaGopatopHnas pabota Ne2
«3ydenue sIBICHUS DJIEKTPOMArHUTHON WHITYKITHH

ObvsicheHue 0CHOBHbBIX NpuUHYUnoe oeticmeust MexHUYecKux
yCthOIZCWlG U MEXHOJI02UYeCKUX npoyeccos, maxKkux Kax.
uHayKZ/!MOHHCl}Z neuo, CO]ZQHOMO, sawyuma om djeKmpusayuu
mein npu 0BUIICEHUY 8 MASHUMHOM noJie 3emu.

Oboowaroue-nosmopumenvHoe 3aHsamue no meme
«DnekmpomacHUmMHasi UHOYKYUSLY

3auem no meme ((3ﬂ€Kmp0Ma2HUWZHCL‘Z undym;wz




Kosneoanus u BotHbI (60 1)
MexaHnn4eckue xoJedanus 5-/10

KonebarenpHas cucrema. CBOOOIHBIE KOJIEOAHUS.

Tapmonnueckue kosebanus. Knunemarnueckoe u
JMHAMHUYECKOE OMMCaHNE. DHEPreTHYECKOE
OIMcaHKe (3aKOH COXPaHEHHUSI MEXaHHUYECKON
SHEPIHUN).

Bu1800 ounamuueckoeo onucanus CAPMOHUYECKUX Konebanutl u3
UxX dHepeemu4eCcKo2co U KuHemamuieckozo onucanus.

Buinyscoennvie konebanus. Pesonanc. Pesonanchas kpusas.
Brusinue 3amyxanus na 6uo pe30HaHCHOU KPUBOLL.
Asmoxonebanusi.

Pewenue pacuémuvix 3a0au ¢ A6H0 3a0AHHOU U HESBHO
3a0aHHOU U3UUECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aK0HO08 U popmyn no meme «Mexanuueckue KoneOaHUsAY.

AwmmmuTyna u ¢gasza konedanuit. CBsi3b aMIUTHTYABI KOJIEOaHHI HCXOTHOM
BEJTMYMHBI C aMIUTHTYAaMH KOJIEOaHUM €€ CKOPOCTU U YCKOPEHHS.

Iepuon n yacrora koneGanuii. [Tepron ManbIX cBOOOAHBIX KOTeOaHUI
MareMaTH4yecKkoro MasiTHuka. [lepro cBOOOAHBIX KosleOaHU MPY>KUHHOTO MasTHHUKA.

Pewenue xauecmesennwix 36106111, mpe5yi0u;ux NpUMeHeHrUs
sHaHull no meme «Mexanuueckue Koiebanusy.




Obvachenue 0CHOBHBIX NPUHYUNOG OeliCMBUsL NEXHUYECKUX
yempoucme, makux KaxK: MempoHOM, Yacwl, Kadelu,
MY3bIKATIbHbLE UHCIPYMEHMbL, CellcMozpag.

Jlabopamopnas paboma Ne3 «Onpedenenue yCKOpeHus.
Cc80000H020 NAOEHUS NPU NOMOUWU MATMHUKA

DJeKTpOoMarHuTHbIe KoJiedanus 7/15

KonebarenbHbiit KOHTYp. CBOOOIHBIC 3TIEKTPOMArHUTHBIC KOJICOAHHUS B UACATBHOM
KoJ1e0aTeIbHOM KOHTYpE.

®opmyna Tomcona.

CeA3b amnaumyovl 3apa0a KOHOeHcamopa ¢ amnaumyootl
CUNIbL MOKA 8 KONeOAmenbHOM KOHmYpe

Pewenue pacuémmuuix 3a0au ¢ s16H0 3a0AHHOU U HESIBHO
3A0AHHOU PUUYECKOU MOOENbIO C UCNOb308AHUEM OCHOBHBIX
3aKOHO8 U hOpMY N0 meme « DneKmpomazHumusle
KoeOaHusy

Pewenue kxauecmesennwvix 3a0aq, mpe6yiou4ux NPpUMEHEHUA
3HAHUU N0 meme ((gﬂeKmPOMCZZHMI’I’IHble Konebanusy

3akoH COXpPAaHCHUA SHCPI'UH B UACAIIBHOM K0JIe0aTeIbHOM KOHTYPC.

3aryxaroIue JIeKTpOMarHuTHbIE KoJieOaHus. BRIHYKI€HHBIE 3JIeKTPOMarHUTHbIE
koseOanus. [lepeMeHHBIH TOK.

CpaeHeHue MEXAHUHUECKUX U DIEKMPOMACHUNTHBIX Konebanutl

ObvscHenue 0CHOBHBIX NPUHYUNOS OeliCEUsi MEeXHUUEeCKUX
YCMPOUCME, MaKux KaxK: 31eKmpudeckuli 360H0K, 2eHepamop
nepemMeHH020 MoKd, TUHUU JJleKmponepeoay

Onpedenenue ycuo6utl NPUMEHUMOCMU MOOETU UOEANbHO2O
KoIebamenbHo20 KOHmypa
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MOoMHOCTh IEPEMEHHOTO TOKA. AMIUTUTY/THOE U JIEUCTBYIOIIEE 3HAUCHUE CUJIbI
TOKA U HAMPSDKEHUS NP Pa3IMIHON (popMe 3aBUCHUMOCTH MTEPEMEHHOTO TOKa OT
BpeMeHU. CMHYCOUIAJIbHBIN MEPEMEHHBINA TOK.

Wneanbubiii  tpanchopmatop. IlpomsBoacTBo, mnepemaya W morpelieHue
JNEKTPUYECKON »dHepruu. KynbTypa HCIOIB30BaHMS IJIEKTPOIHEPIMU B
IIOBCEHEBHOM KU3HU. TEXHUYECKUE YCTPOMCTBA U TEXHOJIOTUYECKHE MPOLIECCHL:
JEKTPUYECKUI 3BOHOK, T'€HEPATOP MEPEMEHHOI0 TOKA, INHUM JJIEKTpoIepesad

Pezucmop, konoencamop u kamywxa uHOyKmueHoCmu 8 yenu
CUHYCOUOATBHO20 NepeMeHH020 moka. Peszonanc moxos.
Pezonanc nanpsocenuii.

Jemoncmpayus akmusHo2o, eMKoOCMHO20 U UHOYKINUBHO20
conpomuenenuu

Pewenue xauecmesennvix 3a0aq, mpe6yi0u;ux NpUMEHEeHUA
3HAHUL N0 meme ((9JZ€Kmp0M612HquHbl€ KONeOAHUAY.

Mexannveckue 1 3JIeKTPOMArHUTHbIE BOJIHBI 5/10

MexaHnuecKue BOJIHBI, YCIOBHSI UX pacrpocTpaHenus. [lonepednsie

U IPOJ0JIbHBIE BOJIHBL. [lepruos, cKopocTh pacipocTpaHeHHs! U JUTMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKUX BOJIH: OTPaXXCHHE, MPEIIOMIICHHEe, HHTEep(epeHIINs
U U paKIus.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. Bricota ToHa. TeMOp 3ByKa.
[ITymoBOE€ 3arpsi3sHEHUE OKPYKAIOIIEH CPEeIbl.

H3yuenue pacnpocmpanenust 36yK08bIX 80JIH 8 3AMKHYIMOM
npocmpaHcmse.




Pewenue 3a0au

ObvscHeHUe 0CHOBHBIX NPUHYUNOB OUCMBUSL MEXHUYECKUX
YCMPOUCME U MEXHOI02UUEeCKUX NPOYECco8, MAKUX KAK:
MY3bIKAbHbIE UHCIMPYMEHMbl, padap, paouonpuémMHux,
menesusop , aumenna, meiegon, CBY-neuw,
VAbMPA38YKOBAsL OUACHOCMUKA 8 MEXHUKe U MeOUuyuHe.

DJNEeKTPOMarHuTHbIE BOJHBI. YCJIOBUS U3IYYCHHS AJIEKTPOMArHUTHBIX BOJIH.
CBoiicTBa  2JIEKTPOMAarHUTHBIX  BOJH:  OTPaXXECHHUE, IIpeIOMJIEHUE,
nonsApusanus, HHTeppepeHuuss U audpakuus. B3aUMHAs OpPUEHTALUS
BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

[IIxana »1€KTpOMarHUTHHIX BOJIH. [IpuMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY. TeXHHUECKUE YCTPOMCTBA U IPAKTUYECKOE TPUMEHEHUE!
MY3bIKaJIbHbIE THCTPYMEHTBI, pajiap, paIuONPUEMHUK, TEIEBU30p, AaHTEHHA,
tenedon, CBY-neus, ynbTpa3ByKoBasi TMarHOCTHKA B TEXHUKE U MEIUIIMHE
[IpuHIMIBI paguocBs3u U TeneBuaeHus. Pagnonokarmusi.

Pewenue kauecmeernmbix 3a0aq, mpe6yi0u4ux NpUMEHEHUA
3uanull no meme «Mexanuyeckue u dJleKmpomacHummbvie
BOJIHbl»

Pewenue kauecmeernmbix 3a0aq, mpe6y}0u4ux NpUMEHEHUA
3uanul no meme «Mexanuueckue u INIEKMPOMACHUNIHbLE
BOJIHbLY

Yempoticmeo u npunyun pabomul npocmetiuie2o
paouonpuemMHuKa

Onrtuka 10/25

[IpsAmonHENHOE pacpOCTpaHEHHUE CBETA B OAHOPOIHOM cpene. JIyy cBera.
ToueuHbII ICTOYHUK CBETA.

OTtpakenne cBeta. 3aKOHBI OTpakeHusI cBeTa. [locTpoenne n3odpakeHui
B TNIOCKOM 3€pKaje.
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Habnrwoenue onmuueckux ssnenutl, npogedenue KOCBEeHHbIX
usMepenull, UCCIe008aHUsl 3A6UCUMOCMEN  (DUULECKUX
BEIUUUH U ONBIMOB NO NPOBEPKe NPEONONCEHHOU 2UNOMe3bl
npuU U3yYeHUU SI8NEHUL NPELOMICHUS C8ema HA epanuye
pasoena 08yx cpeo, npelomieHus ceema 8 coouparoujell

u pacceusarowierl IUH3AX, 80JHOBLIX CEOUCME C8emd.

Ilocmpoenue u pacuém uzodpasxicenuil, c030a6aemMblx
NJIOCKUM 3EPKALIOM

Copepuueckue 3eprana

[Ipenomnenue ceeTa. 3aKOHBI IPETOMIICHHS CBeTa. AOCOIIOTHBIN MOKa3aTehb
PEeTOMIICHUS.

Hucnepcust cBera. CiioxkHbIN cocTaB Oenoro ceeta. LIBerT.
[Tonnoe BHyTpeHHee oTpakeHue. [IpeaenbHblii yroy moJIHOro BHYTPEHHETO
OTpaKEHUSI.

Jlabopamopnas paboma Ned «Uzmepenue noxazameis
npenomienus CmeKkiay

OmmnocumenvHuvli noxazamens nperomienus. [locmosncmeo
yacmomul ceema u coomHoulenue OIUH 60JH NPU nepexooe
MOHOXPOMAMUYECKO20 C8ema yepe3 cpanuyy pasoend 08yx
onmu4eckux cpeo.

Xo0 nyueti 6 npusme.

Cobuparoniyie u paccenBaronye JUH3bl. ToHKas 1nH3a. POKYCHOE pacCTOSTHUE
Y ONITUYECKAsl CUJla TOHKOW JIMH3HI.

@opMyIta TOHKOM JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JIMH301

Jlabopamopnas paboma Ne5 «Onpedenenue onmuueckou
CUbl U POKYCHO20 pACCMOsAHUs COOUparouels TUH3bLY»

3asucumocms Goxycno2o paccmosiHusi moHKoU cghepuieckou
JIUH3bL OM €€ 2eoMempul U OMHOCUMENbHO20 NOKA3Amens




npelomMieHusl.

Xo0 nyua, npouwtedurezo 1uH3y NOO NPOU3BOTLHBIM YeIOM K €€
enagnot onmuueckou ocu. Ilocmpoenue uzobpasxcenuti moyxku
U Ompe3Ka NPAMOolL 8 COOUPAOWUX U PACCEUBATOUUX TUH3AX

U UX cucmemax.

OnTtnyeckue HpI/I60pBI. Pa3pema}oma>1 CcrocoOHOCTh. ['71a3 Kak onTuyeckas
cucrema.
Hpeﬂenm IIPUMCHHUMOCTHU FCOMGTpH‘IGCKOﬁ OIITHUKH.

TexHudeckue ycTporucTBa U TEXHOJIOTUYECKHUX IIPOLECCHI: OYKH, JIyIa, IEPUCKOIL,
¢doTroanmnapat, MUKPOCKOII, IPOEKIIMOHHBIH anmapar, IpoCBETICHUE ONTUKH,
BOJIOKOHHAsI ONTHKA, TU(PAKIIMOHHAS PEIETKA .

HpoceemﬂeHue onmuku

Ilocmpoenue u pacuém uzobpasicenutl, c030a8aeMblxX
NJIOCKUM 3ePKAJIOM, MOHKOU JTUH3OLL.

Pewenue xauecmseennuvix 3aoau, mpeodyrowux npumerHeHus
3nauuu no meme « Onmuxay

Bonnosas ontuka. aTepdepennus ceera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHS
HaOJI0IEHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP(GEPEHIIMOHHON KapTHHE OT JBYX
KOT€pPEHTHBIX UCTOUHUKOB. [Ipumeps! kiaccnueckux MHTEP(EPEHIIMOHHBIX CXEM.

Judpakuus ceera. Judpakinuonnas pemérka. Y cioBue HaOMI0IeHUS ITIaBHBIX
MaKCHMYMOB IIPH NaICHUU MOHOXPOMAaTHYECKOI0 CBeTa Ha TU(PaKIIMOHHYIO
pewérky. [omsipuzanms ceera

Jlabopamopnas paboma Neb « Uzmeperue Onunvl c6emogoll
BOJIHbBLY

Ob6vsicHenue ocobennocmerl nPOMeKaHUs: ONMUYECKUX
sA61eHull: unmepghepenyuu, ouppaxyuu, OUcnepcuu, HOIHO20
BHYMPEHHE20 OMPANCEHUSL.

Pewenue pacuémnuix 3a0au c 2610 3a0AHHOI U HESABHO
3a0aHHOU uU3UYECKOU MOOENbIO C UCNONIL308AHUEM OCHOBHbIX




3aKoH08 u popmyn no meme « Onmuxax

OcHOBBI CHIENHAIBLHONH TEOPHH OTHOCHTEILHOCTH 4/5

I'paHuLIBI MPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [locTynarsl criennanbHOn
TEOPHUHU OTHOCUTEIIBHOCTH.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHU U COKpAIICHUE
JIJIHBIL.

IIpocmpancmeenno-epemennoii unmepsan. Ilpeobpasosanus
Jlopenya. Ycnosue npuuunnocmu.

Ipaxmukym
Ipaxmukym
DOHeprus ¥ UMNYJIbC PENATUBUCTCKON YacTUIbl. CBSA3b MacChl C SHEpTUen
Y UIMITYJICOM PENIITUBUCTCKOMN YaCTHUIIBI. DHEPIHsI TIOKOS
TexHnueckue yCTponucTBa U TEXHOJIOTMYECKNE IIPOLECCHI: CITyTHUKOBBIE
NPUEMHHUKH, YCKOPUTEININ 3apSKEHHBIX YACTHI]
[IpakTukym
[IpakTukym
JlabopaTopHas pabota

KanrToBas ¢pusnka 15/25
Kopnyckyasipuo- BotHOBOI 1yann3m 6/15

PaBHOBecHOE TemIOBOE M3NIydeHHE (M3TyICHHE a0COTIOTHO YEPHOTO TETa).
I'nnore3a M. I1nanka o kBaHTax.
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@DOTOHBI. DHEPTHUS U UMITYITBC POTOHA.

3axon cmewenus Buna.

ObvscheHue 0CHOBHBIX NPUHYUNOSE OEUCMBUS MEXHUYECKUX
yempoucme, makux Kak: cnekmpomemp, ¢homoasiemenn,
gomooamuux, myHHeabHbII MUKPOCKON, COTHEYHAs bamapest,
€8emoouoo.

Pewenue pacuémmnuix 3a0ay c 161H0 3a0aHHOU U HEABHO
3a0anHOU U3ULECKOL MOOENbIO C UCHONb308AHUEM OCHOBHBIX
3aK0HO08 U (hopmyn no meme «Keanmosvie sgneHusn».

doroaddext. Onbite A. I'. Cronerosa. 3akoHbl poTodddekra.

VYpasuenue DunmmreitHa s pororddexra. «KpacHas rpanuina Gporoaddexra.

OnpedeneHue ycio8ull NPUMEHUMOCMU K8AHMOBOU MOOelU
ceema.

Ananuz K6aumosvix NPoYeccos ¢ UCNOIb308AHUEM VPABHEHUS
Duinwmetina 0na hpomosppexma, npunyuna coomHouleHut
Heonpeodenénnocmu I etizendepaa.

Pewenue xauecmesennwvix 3a()aq, mpe6yi0u;ux NPpUMEHEHUA
3uanutl no meme «Keanmoevie s6renusy.

JlaBienue cBeta (B 4aCTHOCTH, aBJICHHE CBETA Ha a0COJIFOTHO MOTIIONIAIOIIYO
1 a0CONIOTHO OoTpaxkaromryro nosepxHocts). OnbiThl [1. H. Jlebenena.

TexHnueckue ycTpoucTBa U TEXHOJIOTHYECKHE ITPOLIECCHI: CIIEKTPOMETD,
¢doro3nemMeHT, HOTOAATUMK, TYHHEIBHBI MUKPOCKOII, COTHEUHas1 OaTapes,
CBETOUO/




Bonnoesuvie ceoticmea yacmuy. Boanwt 0e Bbpotins. /[nuna
80HblL Oe bpotinsa u pasmepuvl odracmu noxaiuzayuu
osudxcyweticst yacmuywvl. Kopnyckyniapro-6011060ti oyanusm.

Hugpaxyus s1ekmpoHoe na Kpucmaniiax.
Cneyugpura usmepenuii 8 muxpomupe. Coomnouienust
Heonpeoenénnocmeti I elizenbepea

Pewenue kauecmesennwix 3a0au, mpebyrowux npumereHus
3HaHutl no meme «Keanmosvie sgnreHusny.

®du3uka aroma 4/5

OnBITHI MO UCCIIEIOBAHUIO CTpOCHHS aTroMa. [[manerapHas Mojens aToMa
Pesepdopna.

ITocrynats! bopa. M3ny4yenue u nornomeHue GOTOHOB IIPU IIEPEXOIE aTOMA
C OJIHOTO YPOBHSI SHEPIUHU HA APYTOH.

Ananuz keanmoswix npoyeccoe Ha OCHO6e neEPBoco U 6mMmopoco

nocmynamos bopa
Ipaxmukym
Ilpakmuxym

Bupael cnektpoB. CriekTp ypoBHEHM SHEPrUU aTOMa BOAOPOJA.

CIOHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE CBETA.

TexHuveckue ycTpoiicTBa U TEXHOJIOTUYECKHE MTPOLIECCHI: CIIEKTPAJIbHBIN aHAIN3

(CIEeKTpOCKOT), Ja3ep, KBAHTOBBIN KOMITHIOTED
[IpakTukym
[IpakTukym

JlaGopatopHas pabota




Du3NKa AaTOMHOIO SIIPA M 3JIEMEHTAPHBIX YacTui 5/5

Hyxnonnas monens sinpa I'eiizen0epra—Banenko. 3apsa sapa. MaccoBoe 4ucio
siapa. M3oTonsl.

PapgnoaktuBHOCTB. Anb(ha-pacna. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacmal.
'amma-usnyuenue.

Ipaxmukym
Ipaxmukym
Pewenue 3a0au

DHeprusi CBs3M HYKJIOHOB B siipe. SnepHsie cumbl. [ledekt maccsl siapa. Anepubie

peakuuu. /lenenue u cuHTe3 Saep

S nepusie peaktopsl. [IpobrieMs! yrpaBiasieMoro TEPMOSIEPHOTO CUHTE3A.

DKOJIOTUYECKHE aCTIEKThI PA3BUTHS SIEPHOU SHEPTETUKHU.
Ilpakmuxym
Ilpakmuxym
Pewenue 3a0au

MeTtonbl perucTpaiy 1 ucciieJOBaHus AJI€MEHTapHBIX YacTHII.
DyHIaMEHTAIbHbIE B3aUMOICUCTBUSI. bapruoHbI, ME30OHBI U JIENTOHBI.
[IpencraBnenue o CranmaptHoi Mosienu. KBapk-TiirooHHas MOJIETb aIpOHOB.

®dusuka 3a npenenamu CrangaptHoi mojenu. TéMHas matepus U TEMHas SHEPTHUSL.

EnuncTBO hmznueckoit KapTUHBI MUpA.
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TexHu4eckue ycTpoiicTBa U TEXHOJIOTUYECKUE ITPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, siepHbIil peakTop, TepMOSICPHBINA peakTop, aroMHast 6omoa,
MarHUTHO-PE30HAHCHAs TOMOTrpadus

Ilpaxmukym

Ipaxmukym

Pewenue aoau

DJ1eMeHThI aCTPOHOMHUH U acTpodu3uku 7/12

MeTtop1 acTpOHOMHYECKUX HccieioBaHui. COBpeMEHHbIE ONITHYECKHE TEIECKOIIBI,
paaroTeNecKonbl, BHEaTMOC(epHast aCTPOHOMUS.

Bun 3Bé3mHO0TO HeOa. Co3Be3aus, ApKHe 3BE3/IbI, TUIAHETHI, UX BUUMOE JIBIKCHHE.

JTansl pa3BUTHUSA ACTPOHOMHUH. [Ipuknagnoe y
MUPOBO33PEHYECKOE Ha3HA4YCHHUE aCTPOHOMMUMU.
[[pMEHMMOCTh 3aKOHOB (U3UKU Ui OOBSCHEHUS MPUPOJIbI
KOCMHUYECKHX OOBEKTOB.

OcnosHule cozee3ous CesepHozo nonyuapus u apKue 36e30bl

Ponv acmponomuu 6 cospemennol kapmuHne mupa, 8
NpaKmu4ecKol 0essmeabHOCmU 4el08eKa U OaibHeliuem
HAY4YHO-MeXHU4ecKOM pPa3eumui.

ComnHeuHast CHCTEMA.
Comnnie. ConHeunast akTUBHOCTh. Mctounuk snepruu ConHia u 3BE371.




3BE3MbI, WX OCHOBHBIC XapaKTEPHUCTHUKH. JlMarpaMMa «CIIEKTpabHBIM Kiace —
CBETHUMOCTE». 3BE3NBI TIIABHOW MOCIENOBATENFHOCTH. 3aBHCHMOCTh «Macca —
CBETHUMOCTBY ISl 3BE3]] TJIABHOM MOCIIE0BATENFHOCTH. BHyTpeHHEe cTpoeHue 3BE3 .

Ilpaxmukym

IIpakmukym

Ob60bwenue u cucmemamu3ayus COOEPACAHUS Pa30enos
Kypca «Mexanukay,

CoBpeMeHHBIE TTPECTABICHIS O IIPOUCXOXKACHUU U dBomonny COoNHIA U 3BE31. DTaIlbl
JKA3HHU 3BE3]I.

Muneunsiii [1yTe — Hama ["anaktuka. [lonoxenue u nemxenne Connna B ["anaktuke. THITBI
rajakTuk. PaguoranakTuku u kBa3apbl. UEpHbIE NBIPHI B sIpax ralakTHK.

0Obobwenue u cucmemamu3ayus COOEPHCanUsl pazoeos
Kypca «Mexanuxay,

0Obobwenue u cucmemamu3ayust COOEPHCanUsl pazoeos
Kypca «Mexanuxay,

Obobwenue u cucmemamusayusi COOEPAHCAHUs pa30enos
Kypca « Moaexynspnas pusuka u mepmoOUHaAMuKay,

Bcenennas. Pacummpenne Beenennoii. 3akon Xa06mna. Pazoeranue ranaktux. Teopus
Bonsmioro B3peiBa. PenukToBoe n3nyueHue.

Macmrabnas cTpykrypa Beenennoit. Meraranaktuka.
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Hepeménnsie mpo6iieMb acTpOHOMHH

0Obobwenue u cucmemamusayus COOEPICAHUS PA30eios8
Kypca «MonexynapHnas ¢hpusuxa u mepmoOUHAMUKAY,

Obobwenue u cucmemamusayusi COOEPHCAHUs paz0enos
Kypca «Monexkynapnas pusuxa u mepmoOUHAMUKAY,

Ipumenenue OCHOBONONALATOWUX ACMPOHOMUYECKUX
NOHAMUL, 3AKOHO8 U Meoputi Ol AHAIU3A U OOBACHEHUs
@uzureckux npoyeccos, NPOUCXOOAWUX 8 36€30aX, 8 36E30HbIX|
cucmemax, 6  MedNCCANAKMUYECKOU  cpeoe,  OBUNCEHUS.
HebecHblx mejl, 2600YulU 36€30 u Beenennotl

O606H_16HI/I6 " cucTteMaTtusanusd COACPIKAHUA pa3/iciia Kypca «MexaHuKa»

O06o0011eHne 1 cucTeMaTH3aLus CoAepKaHus pasaena Kypca «MomnekyinspHas Gpusnka
U TEPMOJIMHAMHKA

0Obobwenue u cucmemMamu3ayus COOepIHCAHUs pazoeios
Kypca « d1eKmpoOuHamMuKay

0Obobwenue u cucmemamu3ayus COOepIHCAHUs pazoeios
Kypca « d1eKmpoOuHamMuKay

Obobwenue u cucmemamu3ayus COOepIHCAHUs pazoeios
Kypca « dNeKmpoOuHamMuKay

Peseps

Peseps
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