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HHOACHUTEJIBHAS 3AIIMCKA

MopenbHasi CHHXpOHU3UPOBaHHAs pabodas mporpamma 1o ¢usuke (0a30BBIA H
yrayOneHHbld ypoBHM) miisg oOywaromuxcsi 10-11 kmaccoB cocraBiieHa Ha OCHOBE
CJIEIYIOIIUX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

1. ®epepanbubiii  3akoH  oT  29.12.2012r. Ne273-®3 «O0oOpazoBaHuu B
Poccuniickon @enepanyny»

2. @enepalibHbIl  TOCYJApPCTBEHHBIM  00pa30BaTeNbHBIN  CTaHAAPT CPEIHEro
obmero oOpaszoBanus (IIpukaz MwunHucTepcTBa 00pa3oBaHusi W Hayku Poccuiickoit
®deneparuu ot 17 mast 2012 1. Ne413»).

3. ®enepanbHaspaboyasnporpaMMacpeIHEroo01erooopazoBaHUsI IpeMeTa
«Duzuka» (ag 10-11 kimaccoB 00pa3oBaTeNbHbIX OpraHu3aiuii). ba3oBsiil ypoBeHb. —
Mocka, UCMO. - 2025.

4. ®enepanbHas padoyas mporpaMmma CpeHero oouero oopazoBanusi peamMeTa
«Duzuka» (mms 10-11 kmaccoB 00pa3oBaTeNbHBIX OpraHW3aluii). YTIyOIeHHBIH
ypoBeHb. — MockBa, UICMO. — 2025.

C yuérom DenepanbHoit paboyeit mporpaMMbl BOCIIUTAHUS.

JlanHasi mporpamMma CIy>KAT OCHOBAaHUEM JUJISl YUMTENS MO pa3padoTke pabodyeit
IporpamMmel M0 (PU3MKE B Kiaccax, II€ PeaM3ylOTCs MYJbTUNPOQUIBHBIA yUeOHBIN
mwiaH. B pasmene «TemaTuyeckoe IJIaHUPOBAHHME» YYEOHOrOo Kypca COJEp KaHHUe
OoOy4eHHs] CHHXPOHM3UPOBAHO JIJII OCBOCHHS OOYy4alolMMHUCA TIpeIMeTa Kak Ha
0a30BOM, TaK U YIIIyOJICHHOM YPOBHE.

Kypcueom ¢ mexcme npozpammol evioenenvt nemenmui: Ilenu u 3adauu,
Ilpeomemmnvie pesynomamvr u Coodepircanue yueOHO20 Mmamepuana, Komopwvie
npeocmaenensvl 0713 u3y4eHus moabKo Ha Yeiy0aéHHOM YPOGHe.

JlanHass mnporpaMma ompenenseT 00s3aTeabHOe MPEAMETHOE COJEpKaHUE,
yCTaHaBJIMBAETIIPUMEPHOEpACIIpeIe/IeHNEYUeOHbIXUaCOBIIOTEMATHYECKUMpPA3ieiaM
Kypca U PEeKOMEHAYEMYIO IMOCJIEA0BATEILHOCTh U3YYEHUS TEM W Pa3lesioB y4yeOHOro
MpeaAMeTa ¢ Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU YY4EOHOIrO
mpoliecca, BO3PaCTHBIX 0cOOeHHOCTeN oOydaromuxcd. [IporpamMmma naér npeacTaBieHue
0 UeNSIX, cooepicaHuu, obujeri CTpaTeruu OOY4YEHHs, BOCHUTAHMS W Pa3BUTHS,
oOy4Jaromuxcsi cpefcTBaMu yueOHoro npenmera «Pusnkay Ha yriayOiaEéHHOM YpPOBHE U
0a30BOM YpOBHE.

H3yuenue xypca usuxu yenyoaéHHo20 YpPOo8HS NO360Jiem pealu308ams 3a0aiu
npogheccuoHanbHOU OpuUeHmayuy, HanpasieHo Ha co30aHue YCI08Ull 0N NpPOsEIeHUs.
CBOUX UHMENIeKMYAIbHbLIX U MBOPYECKUX CHOCOOHOCMEN KaMCObIM  YYAUWUMCS,
Komopble HeoOX00UMbl OJist NPOOOANCEHUSL 0OPAZ0BAHUS 8 BLICULUX VHEOHBIX 3A8E0CHUSX
nO Pa3IUYHLIMPUIUKO-MEXHULECKUMUUHHCEHEPHBIMCNEYUATbHOCHISM.

B nporpamme onpenensitorcs miaHupyeMble pe3yIbTaThl OCBOCHUS Kypca (pU3uku
Ha YypOBHE cpeaHero oOmiero oOpa3oBaHMS: JIUYHOCTHBIE, MeETaNpeIMETHbIE,
npeaMeTHole (Ha yriayOnéHHom U 0a3oBoM ypoBHE). HayuHo-meTononorudeckoit
OCHOBOM Il  pa3pabOTKu TpeOOBaHWM K JIMYHOCTHBIM, METANpPEIMETHBIM U
MpEeIMETHBIM pe3yJbTaTaM O0O0YyYaroIIMXCsl, OCBOMBIIKUX MPOTPaMMYy CPEIHEro OOIIero
oOpa3oBaHUsl Ha yriayO0IEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-IE€ATEIbHOCTHBIN MOIXO/I.



IIporpamma BKJIIOYaeT:

[Tnarupyembie pe3yabTaThl OCBOSHUS Kypca (U3HKH Ha YTIyOIEHHOM U 0a30BOM
YPOBHE, B TOM UYHUCIIC:

o [IpenmeTHBIC pe3ybTaThI IO TOJaM OOYUCHUS;

e Coneprxkanue yueoHoro npeamera «duszuka» mo rogam o0ydeHus;

e TemaTH4eCcKo eTUTaHuPOBAHUE TI0 TOAaM O0yUCHUS

e nepeyeHdb (Koougukamop) nposepsemvlx mpebdosanuil K pe3yibmamam 0C80eHUs
OCHOBHOU 00pPA308AMENLHOU NPOSPAMMBL CPEOHEe20 00uje20 06pa308anUs U INEMEHMO8
cooepaicanus no Qusuxe.

[Iporpamma wMeeT TIPUMEPHBIA XapakTep HW MOXET OBITh HCIOJb30BaHA
VUATEISIMHA (PU3UKH JIJI1 COCTABJICHHUS CBOMX PA00UYUX MPOTPAMM.

[TporpamMmario ¢u3HKe MPEIOCTABISECT BOZMOKHOCTH ISl peaM3allMUPA3TUIHbBIX
METOJIMYECKUX TOJIXOJI0B K MpenojaBaHui0 (U3MKU Ha YIIIyOJIEHHOM YPOBHE IpHU
YCIIOBUU COXPAHEHUS 0053aTeNIbHOM YacTU COCpKAHUS Kypca.

®dusuka Kak Hayka oHamOojiee OOLIMX 3aKOHAX MPUPOJbI, BBICTYIas BKAYECTBE
yuyeOHOromnpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHHUU 00
okpyxatomeM wmupe. IlkonpHblli Kypc GU3MKH — cHCTEMOOOpa3yronmn s
€CTECTBEHHO-HAYYHBIX YY€OHBIX MPEAMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBLICKATB
OCHOBE TMPOLECCOB M SBJIEHUH, HU3y4aeMbIX XHMHEH, Ouonoruei, Q(u3nuecKou
reorpadueii u actpoHomueit. Hcmosib30BaHUEHMAKTUBHOETTPUMEHEHUE(DU3NUECKIX
3HaAaHUUOMPEAEIIOXapakTep U OypHOE pa3BUTHE pa3HOOOPA3HBIX TEXHOJIOTUH B cepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJYyYEHHUS HOBBIX MAaTEpHAlOB C
3aJlaHHBIMUA  CBOMCTBaMH U Jp. W3yuenue ¢GuU3MKM BHOCUT OCHOBHOM BKJIaa B
(opMUpOBaHHE €CTECTBEHHO-HAyYHOM KapTHHBI MHpa ydaluxcs, B (OpMUPOBaHUE
YMEHUM NPUMEHATh HAy4YHBIH METOJA MO3HAHUS MpU BBINOJIHEHUHM HUMHU Y4YEOHBIX
UCCIIEIOBAHMM.

B ocHoBy kypca ¢u3MKK CpelHEeW IIKOJIBI MOJOXKEH P UIeH, KOTOPhIE MOXKHO
paccMaTpuBaTh KaK MPHUHIIMIBI €0 MOCTPOEHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTephall M3 BCEX pa3lesioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TAK U COBPEMEHHOM (DU3UKHU.

Hoeazenepanuzayuu. BcooTBEeTCTBUU ¢ HEW MaTepualn Kypca (pu3uku 00beIUHEH
BOKpPYr (¢usnyeckux Tteopuil. Benymum B Kypce sBisieTcss (GOpMUpPOBaHUE
MIPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BELIECTBE U MOJIE.

Hoea cymanumapuzayuu. FEE peanuzanus MnOpearnonaraeT HMCHOJIb30BAHHE
TYMaHUTApHOTO MOTEeHIIMAaNa (PU3UUECKON HAayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PUBHUKU
C Ppa3BUTHEM OOILECTBAa, a TakKe€ C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoea npuxnaonoinr nanpasnennocmu. Kypc usuku yriryGiaEHHOTO YpPOBHS
npeanojaraeT 3HAaKOMCTBOC IMUPOKUM KpPYrOM TEXHUYECKUX W TEXHOJIOTMYECKHX
IIPUJIOKEHUM U3YYEHHBIX TEOpPUM U 3aKOHOB. [Ipu 3TOM paccMmarpuBaroTCs Ha YPOBHE
o0IIMX MPEJCTaBICHUN U COBPEMEHHbIE TEXHUUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoearkonocuzayuu  peanusyercs  NOCPEICTBOM  BBEIEHUS  DJIEMEHTOB
COJIEp)KaHusl, MOCBALIEHHBIX SKOJOTMYECKHM MpOoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE
CBSI3aHBI C pa3BUTHEM TEXHUKM M TEXHOJOTHH, a Takxke OOCYXIEHHUs Npodiem
paIoOHAIBHOTO MIPUPOIONOIB30BAHUS U SKOJIOTUYECKON O€30MacHOCTH.

OcBoeHue conepkaHusi MPOrpaMMbl JODKHO OBITH MOCTPOEHO Ha MPUHIMIAX



CUCTEMHO-/IeATeNIbHOCTHOrO mnoaxona. s ¢usuku peanuzanus S5TUX MNPUHIIUIIOB
0a3upyercss Ha HCIOJIb30BAHUU CaMOCTOSATEIBLHOTO HJKCIEPUMEHTa KaK IOCTOSIHHO
JeNcTByIOIIEro (hakTopa yueOHOro npoecca.

Mns yenybnénnoco ypoeHs — 3mo cucmema CamoOCmOsIMeNbHO20 YUeHUYeCKO020
IKCNepuMenma, 6KIUaruec0 @QPoHmalbHvle YYeHUudecKue Onbvlmvl NpU U3YYeHUU
HO6020 Mamepuana, 1abopamopHvle pabomel u pabomsl npakmukyma. llpu smom
B03MOJMCHbL 084 CHOCOOA peanuzayuu Qusuyeckoco npaxmuxkyma. B nepeom ciyuae
npakmuxkymnpogooumcs auoo 6 konye 10 ull xnaccos, 1ubo nocie nep8oeo u 6mopoco
NOIY200Ull 8 KANHCOOM U3 dMUX Kiaccos. Bmopoii cnocod6 —omo unmezpayus pabom
NPAKmMuKyma 6 cucmemy 1a00pamopHvix padom, KOmopbsle Npo8OOSMCs 8 Npoyecce
usyuenus pasoena (memvl). llpu smom noo pabomamu npaKmuKyma HOHUMAEMCS
CamMoCmosmenbHoe UCCe008anue, KOmopoe npoeoouUmcs no pyKo80OCmaEy C8EPHYMO20,
0000w EHNHO20 8UOa be3 NoUazo8ot UHCIMPYKYULU.

B mporpamme cucremMa y4ye€HHYECKOTO JKCIEPUMEHTa, JaOOpaTOpPHBIX padOT U
NpaKTUKyMa MpEJCTaBleHA €JIMHBIM IepedHeM. BblOop TemaTwku s 9TUX BHJIOB
YUEHHUYECKUX MPAKTUYECKUX padOT OCYIIECTBISETCS yYaCTHUKAMH 00pa3oBaTEIbLHOTO
mpoliecca UCX0/1sl U3 0COOCHHOCTEN MOYPOYHOTO IMIIAHUPOBAHUS U OCHAIICHUsIKAaOUHETa
¢usuku. [Ipu sTOoM obecrieunBaeTCsi OBIaJACHUE 00YJAIONTUMUC YMEHUSIMU TTPOBOJIUTH
IpsIMbI€ Y KOCBEHHBIE U3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH
Y TIOCTAHOBKY OIIBITOB ITO TTPOBEPKE MPEI0KEHHBIX THIIOTE3.

Bonbioe BHUMaHHE yIenseTcs PEeIICHUIOPACUETHRIX U Ka4eCTBEHHBIX 3a1ad. [Ipu
ATOM JUTISl PACUETHBIX 3a7a4 IPUOPUTETOM SIBIISTIOTCS 3a/1a4i C SIBHO 3aIaHHOU U HEsI8HO
3a0anHou (HU3UIECKON MOJEINBI0, TMO3BOJISIONINE TPUMEHITh W3yYEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jielia Kypca, TaKh UHTErpupys NIpUMEHEHUE 3HAHUM
U3 pa3HbIX pasnenoB. {7 KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBISIOTCS 3aJaHUs Ha
oObsCHEHHE / TpencKka3aHue NpPOTeKaHus (U3MYECKUX SBICHUHW U TMPOIECCOB B
OKpYy)Karolel >KW3HHU, TpeOyromue BbIOOpa (U3NYSCKOM MOJETU ISl CUTyaluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OI'OC COO k marepuanbHO-TEXHHUUYECKOMY
obecrnieyeHn0 yueOHOro npoiecca Kypc Qu3uku yriayosJ€HHOro u 0a30BOTr0 YPOBHS B
CpeIHEeH IIKOJIe IOJDKEH U3y4aThCsl B YCJIOBUSIX NMPeAMeTHOro kaduHera. B xabunere
GU3UKK JOKHO OBITH HEOOXOIMMOE JTA00paTOPHOE OOOPYIOBAHME [JISi BBITTOJHEHUS
YKa3aHHBIX B MPOrpaMME YYECHUYECKHUX OIBITOB, JabOpaTOpHBIX paboT u pador
PAKTUKyMa, a TaKXKe JIEMOHCTPAIIMOHHOE 000pYyI0BaHKE.

JlemoHCTpannonHoe obopyaoBanue GopMUPYyeTCss B COOTBETCTBUU C MPUHITUTIOM
MUHHUMAJIBHOW JOCTaTOYHOCTH W 0OECIEUMBACT IMOCTAHOBKY TIEPEUUCICHHBIX B
IporpaMMe KITFOUYEBBIX JEMOHCTPAMKM JUIsI WCCIACAOBAHHMS HW3Y4YaeMbIX SBJICHUH W
IPOIIECCOB, OMIMUPUYCCKUX W  (PYHIAMEHTAIBHBIX 3aKOHOB, WX TEXHHUYECKUX
IIPUMEHEHUH.

JlabopatopHoe 00OpyJIOBaHHME [JII YYCHUYECKUX  MPAKTHUYECKUX  pabdoT
(bopMHUpYETCIBBUIETEMATHUECKUXKOMILIEKTOBHOOECIICYNBACTCABPACUETEOTHOTO
KOMIUIEKTa Ha JBYX oOydJaromuxcs. TemaTudeckue KOMIUIEKTHI J1abopaTopHOTO
000OpyZIOBaHUSI JTOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM  HCTOJb30BAHUH
aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM
B BHJIC ITU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMHU 1IEJISIMU U3y4€HUs (PU3UKHU B 0011EM 00pA30BAHUHU SIBIISTFOTCSL:

e (opMupoBaHue MHTEPECA U CTPEMIICHHS OOYJAIOIINXCS K HAYYHOMY U3yUEHUIO
MIPUPOIBI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;
e pa3BUTHE TMPEICTABICHUN O HAYYHOM METOJIC MO3HAHUS B (popMUpOBaHUE



MCCIIEJIOBATEIILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSIM;
dopMupOBaHrE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHHUS OCHOB
CTpOCHHS MaTepuun (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;
dopMupoBaHrEe YMEHUN OOBSICHATH SBJICHUS C UCTIOIB30BaHNEM (U3HUECKUX
3HAaHWWW HAYYHBIX JI0KA3aTeIbCTB;
dopMupoOBaHHWE TPEACTABICHUH O poid QU3UKA [ Pa3BUTUSA JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTH;
paszsumue npedcmasieHull 0 803MOACHLIX chepax Oyoywell npogeccuoHanbHol
0esimeIbHOCMU, C8A3AHHBIX CQUIUKOU, NOO2OMOBKA K OdNbHeuueMy 00yYeHUI08
9MOM HANPABIEHUU.

JlocTmkeHHE dSTHUX TeNield O00ECIeunBaeTCsl peIIeHWEM CISAYIONMX 3aaad B

npoliecce U3ydeHus Kypca (pU3MKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

npuUOOpEeTeHHEe CUCTEMBbl 3HaHUM 00 O0O0ImHUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHax, TEOpHUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYSIpHYIO  (DU3HUKY,
AIEKTPOANHAMHUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKHU;
dbopMupoBaHHEe yYMEHUM NPUMEHSITH TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS
(bu3UYECKUX SIBJICHUN B MPUPOJAEC U JJISI MPUHATHUS MPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;
OCBOEHHE CIIOCOOOB PEIICHUSI Pa3IMUHBIX 337a4 C SBHO 3aJaHHON (U3UYECKOU
MOJIEIBIO, 3a/iay, MOJIPa3yMEBAIOIINX CAMOCTOSTENIBHOE CO3JaHue (HU3NYECKOU
MOJENH, aJEeKBAaTHOW YCIOBHUSM 3aJayd, B TOM YHUCJIE 3aJa4 HHKEHEPHOIO
XapaKkTepa;
NOHUMaHUE (PU3NYECKUX OCHOB U MPHUHIIUIIOB IEUCTBUS TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTUYECKHX MPOLECCOB, X BIUSHUS HA OKPYKAOULYIO CPELY;
OBJAJICHUE METOJIaMH CaMOCTOSITEJIbHOTO TUUJIAHUPOBAHUSI UM MPOBEICHUS
bu3UYECKNX DKCIEPUMEHTOB, aHalv3a W HHTepnpeTanuu  uHbOpMaIuu,
OTIPEICJICHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3yIbTaTa;
CO3/IaHU€ YCJIOBUU JJI1 Pa3BUTUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOM JIESITEIbHOCTH;
paseumue unmepeca K cghepam npogheccuonanbHou 0esmenbHOCmU, CE8A3aHHOU C
Gusuxoi.
B cootBerctBum ¢ tpedoBanusiMu @I'OC COO yrnyOnéHHBIN ypPOBEHb HU3YyUCHUS

yueOHoro npeamera «Pu3nkay Ha YpOBHE CpeIHEro 0011ero oopa3oBaHus BIOMpaETCs
OOyJaroIMMUCs, TUIAHUPYIONTUMHU TPOJOJDKEHHE O0pa30BaHUS IO CIEIHAIBHOCTIM
(M3UKO-TEXHUYSCKOTO TIPOQHIIS.

VY4eOHbIM MJIaHOM MPEyCMOTPEHO U3ydeHue ¢pu3nkuBoobEmMe 340 4 3a nBa roga

o0yuenus: 5 4 B HenenmoB 10 u 11 knaccax.

Ha 06a3oBoMypoBHEe oOlIee 4YHUCIO YacoB, PEKOMEHJOBAHHBIX I H3YyYECHHS

busuku, —1364acoB: Bl10knacce — 684yacoB (2uaca B Henento), B 1 1kimacce — 684acoB (2
yaca B HEJICIIIO).

B mporpamme 1o husmke Kaxaoro Kiacca mpejiaractest pe3epB BpeMEHH, OTBOIMMBII Ha

BApUATUBHYIO YacTh MPOTPaMMBbI, COAEpPX)aHUE KOTOPOM (opmMupyercs ydyacTHUKaAMU
00paz0BaTeIbHOTOIIPOLIECCA.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA
«PU3UKA» HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yqeﬁnoro npeamMerTra «Pusuka» Ha YpPoOBHE CPECAHETO oﬁmero
06p330BaHHH HOJIZKHO o0ecneuyuThb AOCTHUZREHME CcaeaAyromuXx JHYHOCTHBIX,
METANPEAMETHLIX M IIPEAMETHBIX Oﬁpa3OBaTeJILHI)IX PE3YJIbTATOB.

JINYHOCTHBIEPE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTO npeaMera «Du3nka» TOKHBI OTPaKaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOU
BHYTPEHHEW MO3ULHAEN JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OPUEHTALWN, MO3UTUBHBIX
BHYTPCHHUX YOCKIICHUN, COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO
o0l11lecTBa, pACIIMPEHUE KUZHEHHOTO OIbITAa W OMNbITA JACSITEIBHOCTH B MPOIECCe
peanu3alui OCHOBHBIX HAMNPABICHUN BOCIUTATEIIBHOW NEATEIIBHOCTH, B TOM YHUCJIE B
YacTH:

1) rpaskIaHCKOT0 BOCIIUTAHMSI:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIMU  OOYyYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

IPUHATHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX TYMAHUCTHUECKUX U JEMOKPATHUYECKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEpECaX rpakIaHCKOro OOIIeCTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUU B 00pa30BaTEILHON OpraHu3aliu;

YMEHHE B3aUMOJECHCTBOBATh C COI[UATBLHBIMUA UHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIIUSIMY 1 Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JEATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCITATAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPasKIaHCKON UJEHTUIHOCTH, TATPUOTU3MA;
LEHHOCTHOE OTHOIIEHUE K TOCYyAapCTBEHHBIM CUMBOJIaM, TOCTHKEHUSIM POCCUUCKUX
YUEHBIX B 007aCTH (PU3UKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOTOBOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYyalldI0 MW TNPUHUMATh OCO3HAHHBIE  PEIICHHS,
OpPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
NEATEeIbHOCTH YYEHOTO; OCO3HAHHWE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO
Oymymiero;

4) 3CTeTHYECKOro BOCIIUTAHNS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJTIOUYAsl SCTETUKY HAyYHOT'O TBOPYECTBA, IPUCYIIETO
du3nueckoil HayKe;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpeC K pas3iuyHbIM cdepaMm MpodeCCUOHATIBHONW JEATEebHOCTU, B TOM YHCIIC
CBSA3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEpLIATh OCO3HAHHBINA BHIOOp Oymyuiei
npodecCuu U peam30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOpPa30BaHUIO B 00JaCTH (DU3UKU HA
MNPOTSIKECHUU BCEU KU3HU;

6) 3K0JIOrH4ecKOro BOCIIMTAHHUS:

c(hOpPMHUPOBAHHOCTh JIKOJIOTHYECKON KYyJIbTYphl, OCO3HAHHE TJI00aIhLHOTO XapakTepa
HKOJIOTMYECKUX MPOOIeM;

IJIAHUPOBAHKUE U OCYIIECTBICHUE JCHCTBUIM B OKPYXKAIOIIEH cpe/ie Ha OCHOBE 3HAHUS



Hejaeil  yCTOMYMBOIO Pa3BUTHUSI  YEJIOBEUECTBA,PACUIMPEHHE OMbITa JIESITEIbHOCTH
HKOJIOTUYECKOM HAIIPaBICHHOCTH Ha OCHOBE MMEIOIINXCS 3HaHUH MO (PU3HKE;

7) HEeHHOCTH HAYYHOTO TTO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3NUECKON HAYKH;

OCO3HAaHWE LIEHHOCTU HAyYHOH JIESITEIbHOCTH, TFOTOBHOCTH B IIPOLIECCE H3YUYEHUS
(GU3MKK  OCYIIECTBISATH  MPOEKTHYI0O M HCCIEIOBATEIbCKYIO  JESATEIBHOCTD
WHJIUBUYAJIbHO U B TPYIIIIE.

B nponecce gocTukeHUs JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IPOrpaMMbl 1O (HU3UKE
JUIsL YPOBHSI CpeaHero oOmiero oOpa3oBaHUsl y OOyYarolUXCS COBEPIICHCTBYETCS
HSMOLIMOHABHBIN UHTEIIEKT, IPEANOoaralomuil choOpMUPOBAHHOCTD:
® CaMOCO3HAaHHUS, BKJIIOYAIOMIETO CHOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIBLHOE
COCTOSIHME, BHUJICTh HAIPABJICHUS pPAa3BUTHS COOCTBEHHON SMOIMOHAIBHOU
cdepsl, ObITh YBEPEHHBIM B ce0€;
® CaMOpErylIHpOBaHHs, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEICHHE, CIOCOOHOCTh aJalTHPOBATHCS K
AMOITMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;
® BHYTpPEHHEH MOTHBAIIMM, BKJIIOYAIONIEH CTpEeMJIEHHE K JOCTHXKEHHUIO IEIU U
ycrnexy, ONTUMU3M, MHUIIMATUBHOCTh, YMEHUE JEHCTBOBATb, UCXOMAS W3 CBOHUX
BO3MOKHOCTEH;
® DHMMATHH, BKJIIOYAIONMIEH CIMOCOOHOCTh MOHUMATh 3MOIMOHAIBFHOE COCTOSIHHE
APYTUX, YYUTHIBATh €ro TMPHU OCYLIECTBICHUW OOIIEHHUS, CIOCOOHOCTH K
COUYBCTBHIO M CONIEPEIKUBAHUIO;
® COIMANBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTHh BBICTPAWBATh OTHOIIEHUS C
JIPYTUMU JIIOABMU, 3a00TUTHCSI, IPOSIBISATH MHTEPEC U pa3periaTh KOHPIUKTHI.

METAIIPEIMETHBIE PE3YJIbTATBI

I[To3HaBaTe/IbHbIC YHUBEPCAJIbHbIC YYeOHbIE 1eHCTBUS

ba3oBble J1ornyeckue JecTBus:

CamocrosTenbH 0ohopMyIUpOBaTh U aKTyaTU3UPOBATH IPOOJIEMY, pacCMaTpUBATh €€ BCE
CTOpPOHHE;

ONpCACIIATE HCIIN ACATCIIBHOCTH, 3aaBaTh MaApaMCTPbl U KPUTCPHUH UX NOCTHUIKCHHA,
BBISIBJISITh 3aKOHOMEPHOCTHM W TPOTUBOPEUYUS B paccMaTpuBaeMbIX (U3MUYECKUX
SIBJICHUAX

pa3pabaThIBaTh IJIaH PEIICHUS POOJIEMBI C YUETOM aHaIM3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMATEePUAIBbHBIX PECYPCOB;

BHOCHUTB KOPPCKTUBLI B JCATCIIbBHOCTD, OIICHUBATh COOTBCTCTBUC PC3YJIbTATOB LICIIAM,
OLOCHHBATL PUCKHU HOCJ'ICI[CTBHIZ ACATCIBbHOCTH,

KOOPAWMHHUPOBATH WU BBIIIOJIHATD pa60Ty B YCJIOBUAX pC€aJIbHOI'0, BUPTYAJIbHOI'O U
KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBHS,

Pa3BUBATb KPCATUBHOC MBIINLICHHUC IIPHU PCIICHUH ) KN3HCHHBIX HpO6J’I€M.

ba3oBble u ciiegoBaTe/ILCKHE TeliICTBUS:

BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYEBBIMU MOHATHUAMH U METOJIaMH (DU3UUYECKOM
HayKH;

BJIaJIETh HABBIKAMHU Y4EOHO-UCCIIE0BATEIHCKONW M MMPOEKTHOM JESATEILHOCTH B 00JIaCTH



(u3KKH, CIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB
peuieHuss 3a1ad4  (U3MYECKOro COJEp)KaHUs, MPUMEHEHUIO pa3IM4HbIX METOJI0B
[IO3HAHMS,;

OCYILECTBIIATh PA3JIUYHBIE BUIBl AEATEIBHOCTHU IO IOJYYCHUIO HOBOI'O 3HAHHUs, €ro
UHTEPIIPETALNY, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CUTYyalUsX,
B TOM YHCJIE IPU CO3AaHUU YUEOHBIX POEKTOB B 00JIACTH (PU3UKH;

BBIABJIATH INPUYMHHO-CIICICTBEHHBIE CBSI3M M AKTyaJIM3UPOBATh 3aJady, BBIJBUTATh
TUIIOTE3yEE PEIICHUS, HAXOIUTh apIyMEHTHI JUIS JOKA3aTENbCTBA CBOUX YTBEPKACHUM,
3a/1aBaTh IMAPAMETPBI U KPUTEPHUH PEILICHMUS;

AQHAJIM3MPOBATh IIOJYYEHHBIE B XOJE pPEUICHUS 3a7a4d pe3yibTaTbl, KPUTUYECKU
OLICHUBATh UX JTOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSAX;
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON JEATEIBHOCTH, B
TOM YHCJIE IPU U3YUEHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCHUTH 3HAHUS MO0 (PU3HKE B MPAKTUUYECKYIO 00JIACTh KU3HENEIATEIbHOCTH;
YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTh OPUTHHAIBHBIE OIXOAbI U PELICHNS;

CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE aTbTEepPHATUBHBIEC PELLICHUS.

Pabora ¢ nndopmanueii:

BJa/JE€Th HAaBBIKAMM TOJNy4YeHUs HHPopManuu (U3NYECKOTO COACpKAHMUS U3
UCTOYHUKOB pA3HbIX THUIIOB, CaMOCTOSITEIbBHO OCYILIECTBIIATh IOMCK, aHaJu3,
CUCTEMATHU3allMI0 W MHTEpPIpeTalni0 HH(GOpPMalUU pa3u4yHbIX BHUIOB U  (HopM
IpEICTaBICHNUS;

OILICHMBAThH JJOCTOBEPHOCTH MHPOPMALINH;

WCIIONIb30BaTh CpeACTBa WH(MOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJIOTHHA B
peIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 33/1a4 C COOTIOICHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH OE30MacHOCTH, THTHUEHBI, PECypcoCOepeKeHHUS,
MPaBOBBIX U ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUYECKOTO COACPKAHMS B Pa3IUYHBIX (opMaTrax ¢ y4eToM
Ha3HAuYeHUs HMHPOpPMALIUU U 1EJIEBOM ayIUTOPHUH, BBHIOMpas ONTHUMAIBHYIO (opMy
NPEICTaBICHUS U BU3YyaIU3al1H.

KoMMyHUKATHBHBbIE YHHBEPCAJbHBbIE YUeOHbIE HeiicCTBUS

Oo0O1enue:

OCYILIECTBIIATH OOIIEHUE HA ypOKaxX (PM3UKU U BO BHEYPOUHOU JESATEILHOCTH;
pacrio3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallUd U CMSATYATh KOH(DIIUKTHI;
Pa3BEpPHYTO U JIOTUYHO U3J1araTh CBOIO TOYKY 3PEHHUS C UCTIOIB30BAHUEM SI3bIKOBBIX
CPEICTB.

CoBMecTHast 1eATEJIBHOCTD:

NOHUMAaTh ¥ UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOThI;
BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUI C y4E€TOM OOUIMX UHTEPECOB, U
BO3MOXHOCTEW KaXI0r'0 WieHa KOJIJIEKTHBA,

IPUHUMATh LEIU COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBAaTh U KOOPJIWHHUPOBATH
JNEUCTBUSA N0 €€ JOCTHKEHHUIO: COCTABIIATH IUIAH JEUCTBUM, PACHPENEIATH POIU C
y4€TOM MHEHHUN y4aCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM pabOTHI;

OLICHMBAaTh KAa4yeCTBO CBOETO BKJIaJa W KaXJOro Y4YaCTHMKAa KOMAaHIbI B OOIuit
pe3yNbTaT Mo pa3pabOTaAHHBIM KPUTEPHSIM;



npeayiaratb HOBBIC IIPOCKTHI, OOCHUBATL UACU C IMO3WMIIMH HOBH3HbBI, OPUTMHAJIBHOCTHU,
HpaKTH‘If:CKOﬁ 3HAYMMOCTH,

OCYIICCTBIIAThL ITO3UTUBHOC CTPATCTHUYCCKOC IIOBCACHUC B PA3JIMYHBIX CHTYyallUgX,
IMPOABIIATE TBOPUCCTBO U B006pa)KCHI/Ie, OBITH NMHHUIIWMAaTUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranm3anms:

CaMOCTOATENBHO OCYIIECTBIISATH TO3HABATENIbHYIO ACITEILHOCTD B 00J1aCTH (PU3UKUU
aCTPOHOMUHU, BBISBJIATH MIPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIbHO COCTABIIATH IUIAH PEIICHUS pACYETHBIX M KAYECTBEHHBIX 3a/1a4, IUIaH
BBITIOJTHEHUSI PAKTUYECKON PabOThI C YUYETOM MMEIOIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEATNIOYTEHHN;

JIaBaTh OLICHKY HOBBIM CHUTYAaLIHsM;

paclupsaTh paMKU y4eOHOro MPEeAMETa Ha OCHOBE JINYHBIX MPEANIOUTEHHI;

JieJ1aTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a
peleHue;

OLICHUBATHIIPUOOPETEHHBINOIIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHMIO M NPOSBICHUIO JSPYAULMM B 00JacTh (U3HKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYalLlUsIM, BHOCUTh KOPPEKTHUBBI B AEATEIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3YIbTATOB LEISIM;

BJIaJIeTh HAaBBIKAMU TIO3HABATENLHOM peQIIEKCMM KaK OCO3HAHMS COBEpPIIAEMbIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BATh IPUEMbI pedIeKCUU JUTsl OLIEHKH CUTYallluH, BHIOOpA BEPHOTO PEIICHUS;
OLICHUBATh PUCKH U CBOCBPEMEHHO IMTPUHUMAThH PEIICHUS MO0 UX CHUKEHHUIO;

MIPUHUMATH MOTUBBI U apPTYMEHTHI JIPYTUX NP aHAIA3E PE3YJIbTATOB JIESITEIbHOCTH.

IIpunsitue cedsi M APyrux:

[TpuHuMaTh cebs1, MOHUMAas CBOM HEJIOCTATKH U JIOCTOMHCTBA;

[IprHUMaTh MOTHBBI U APTYMEHTHI IPYTUX MPU aHAIU3E PE3YIIHTATOB JEATEIIBHOCTH;
[Ipu3HaBaTh CBOE IIPaBO M MPaBO APYTUX HA OIMIUOKY.

NPEIMETHBIE PE3YJIBTATBI

B npouecce nzyuenus kypca ¢pusuku yriryoaeHHoro ypoBHsaB 10 kiacce oOyyaronuiics
HAYYHUTCS:

HOHUMAmMyb  pONb  QU3UKU 68 IKOHOMUYECKOU, MEXHOJIO2UYECKOU, IKOI0SUYECKOl,
COYUATILHOU U IMUYECKOU chepax 0esmenbHOCMU 4elo8eKd, Polb U Mecmo (QuU3uUKu 6
COBPEMEHHOU HAYYHOU KapmuHe MUupd, 3HAYeHU ONUCAmenbHoOu, CUCIEeMAMU3UpPYIoWel,
00BACHUMENbHOU U NPOSHOCMUYECKOU QYHKYULl husuueckol meopuu — MEeXaHUKU,
MONEKYNAPHOU UUKU U MEPMOOUHAMUKYU, POJIb PUUYECKOU Meopuu 8 GopMuposaruu
npeocmaegieHull 0 hu3uLeckol Kapmure Mupa,

pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOJIeNe PU3NIECKUX Te U MPOIECCOB (SIBICHUN):
MHepIMaibHasl CUCTeMa OTcueTa, abCONIOTHO TBEpAOE Teno, MaTepHuajbHas TOYKa,
PaBHOYCKOPEHHOE JIBUKEHUE, CBOOOHOE Ta/ieHHe, adCOMIOTHO ynpyras aedopmanus,
abCOJIIOTHO YIpyroe 1 abCOJIIOTHO HEYNPYroe CTOJIKHOBEHMSI, MOJIENIN Ta3a, )KUAKOCTH
U TBEPAOTO (KPUCTAJUIMYECKOTO) TeNa, UAeadbHbIA ra3, TOUCUHBIN 3apsia, OAHOPOIHOE
JIEKTPUUYECKOE MOJIE;



paznuyaTh yCIOBHsS (TpaHMIbl, OO0JIACTH) NPUMEHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHUMAaTh BceoOUMil xapakTep (yHAAMEHTAIbHBIX 3aKOHOB M OrPaHUYEHHOCTH
UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh MU OOBACHITH MEXAaHWYECKHE TIPOLECCHl M  SIBJICHUSA, MCIOJb3Ys
OCHOBHBIEC TIOJIOXKEHHSI M 3aKOHBl MEXAaHUKU (OTHOCHUTEIIBHOCTh MEXaHUYECKOTrO
IBYDKEHUS, (HOPMYJIbI KHHEMATUKH PAaBHOYCKOPEHHOTO IBIDKEHUS, MPE0oOpa3OBaHMUS
lanunes ayist CKOpoCTH U TiepeMeneHusl, 3akoHbl HpI0TOHA, MPUHIIMIT OTHOCUTEIHLHOCTH
lanunesi, 3aKOH BCEMHpPHOTO TATOTEHMS, 3aKOHBI COXPAaHEHHUS HMIyJbca U
MEXaHWYECKON SHEPTUH, CBS3h PA0OTHI CHJIBI ¢ M3MEHECHUEM MEXAHMYECKOW SHEPTHUH,
YCJIOBUSI PAaBHOBECHUSI TBEPJOro Telia), MPU 3TOM HCHOJIB30BATH MAaTEeMaTHYECKOE
BBIPAKEHHUE 3aKOHOB, YKa3blBaTh YCIOBUS MNPUMEHUMOCTH (PU3NYECKUX 3aKOHOB:
npeoOpazoBanuil ['anmuiesi, BTOpPOro W TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB
COXpaHEHUS UMITYJIbCa U MEXaHUYECKON AHEPTUHU, 3aKOHA BCEMUPHOTO TATOTCHUS;
aHAIM3UPOBATh U OOBSICHATH TEIIJIOBBIE MPOIIECCHI U SBIICHUS, UCTIONb3YsI OCHOBHbIE
MIOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKON TEOPUHUH 3aKOHBI MOJIEKYJIIpHON (PU3UKU 1
TEPMOJUHAMHUKY (CBSI3b JIABJICHUS UJICATILHOTO ra3a Co CPeIHEN KNHETUUECKON
SHEpruel TErI0BOTO JBMXKCHUS U KOHIICHTpAIlMEl ero MOJIEKYJI, CBSI3b TEMIIEpaTyphl
BEIIIECTBA CO CPEAHEN KMHETHYECKOM SHEPrUe TEIJIOBOIO JIBMXKEHUS €0 YaCTHI], CBA3b
JABJICHUS UICAJIBHOTO Ta3a ¢ KOHIIEHTPAIMEH MOJIEKYJI ¥ €T0 TEeMIIepaTypoi, ypaBHEHHE
MenneneeBa KianelipoHa, epBblid 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAHEHUS SHEPTUU
B TEIUJIOBBIX MPOIECCax), MPU ITOM UCIIOIb30BATh MATEMATUUECKOE BHIPAKECHHE
3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH ypaBHeHUss MeneneeBa—Kanelipona;
AHATUZUPOBAMb U OOBACHAMb INEKMPUYECKUE ABNEHUS, UCNONb3YSL OCHOBHbLE NOJIOHCEHUSL
U 3aKOHbL INIEKMPOOUHAMUKU (3AKOH COXPAHEHUS JJIeKMPULeCcKo20 3apsaod, 3aKOH
Kynona, nomenyuanonocms 31eKmpocmamuiecko2o nojis, NPUHYun cynepnosuyuu
INEeKMPUYECKUXx noaeil, npu 3Mom YKazoleas yCio8us npumeHumocmu 3axoua Kynoua, a
MaKce NPaKmuyecky 8axCHvle COOmHoueHus: 3akonvl Oma 075 yyacmrka yenu u
OJIA3AMKHYMOU 2JIeKMpPUYeckol yenu, 3akou /coynsi—/lenya, npasuna Kupxeoga,
3akonbl Dapadest OJis1 H1eKMpoaU3a),

OMUCHIBATh (PUBMUECKHE MPOIECCHl U SIBJICHUS, UCIOJb3Ysl BEJIMUUHBI: TEPEMEIICHUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€Jla U CUCTEMBbI TeJ, CUjla, MOMEHT CHUJIbI, JIaBJICHUE,
MOTEHIUAIbHASIIHEPT U, KHHETHYECKASIIHEPT s, MeXaHUYeCKasidHEPIusl,pab0TaCHIIbI,
LHEHTPOCTPEMUTEIBHOE YCKOpPEHHUE, Cujla TSHKECTH, CHJIa YIOPYrOCTH, CUJla TpPEHHS,
MOIIIHOCTb, SHEPTHs B3aUMOJICHCTBUS Tella ¢ 3emiiel BOJIM3U €€ TTOBEPXHOCTH, YHEPTHUS
ynpyroi aedopmarii Mpy>KUHBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs TeMmIeparypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI SHEPTHUS H1€aIbHOTO OJTHO aTOMHOTO Ta3a,
paboTa WUACAIBHOTO Ta3a, OTHOCUTENbHAS BIAXHOCTh BO3AyXa, KOIDPUITUEHT
MOJIE3HOT0 JCHCTBHUSI HWJEATBHOIO TEIUIOBOTO JBUTATENs; DJJIEKTPUUYECKOE MOJIE,
HaIpPSHKEHHOCTh JJICKTPUYECKOTO TOJISA, HAMPSHKEHHOCTh IOl TOYEHYHOTO 3apsjia WM
3apsHDKEHHOTO IIapa B BaKyyMe€ M B JIUAJICKTPUKE, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
MOJI, Pa3HOCTh NOTEHIMAJIOB, 3JEKTPOJABIDKYILIAs CHUJIA, CHUJIa TOKA, HaNpsHKEHHE,
MOIIIHOCTh TOKAa, 3JIEKTPUYECKass €MKOCTh IIJIOCKOTO KOHJIEHCATOpPa, COMPOTHUBIICHUE
ydyacTKa UENU C TOCHeOBAaTeNbHBIM M MapajijIeIbHbIM COEJUHEHUEM PE3UCTOPOB,
SHEPTHUs JEKTPUUECKOTO MOJIsI KOHJEHCATOPa;

0OBSICHATh OCOOCHHOCTH MPOTEKAHUS (PU3HUECKUX SIBICHUN: MEXaHUUECKOE JIBIXKCHUE,
TEIUIOBOE JBM)KCHHME YaCTUI[ BEIECTBA, TEIUIOBOE paBHOBecHE, OpOYHOBCKOE
newkenue, auddysus, uUcCHapeHwe, KUINEHWE ¢ KOHJEHCAIWs, IUIABJICHUE U
KpHUCTaIU3aIus, HaIPaBJICHHOCTh TerJIonepeaaun, AIEKTpU3AIUS TeN,
AKBUINOTEHIIMAIBHOCTH TOBEPXHOCTH 3aPSKEHHOTO MPOBOAHUKA;



IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEJIMYMHBI OT APYTroM ¢
UCIIOJb30BAaHUEM TIPSMBIX HM3MEpPEHHI, MpPU HOTOM KOHCTPYHPOBATH YCTaHOBKY,
(duKcHpoBaTh pe3yiabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BHJIE
rpa@uKoB C y4eToM aOCOJIOTHBIX MOTPEIIHOCTEH H3MEpPEHUM, AeNlaTh BBIBOABI IO
pe3yJbTaTam UCCIEIOBaHNUS;

IPOBOJUTh KOCBEHHbIE H3MEpPEHHUs (U3MYECKUX BEJIMYMH, IPU OSTOM BBIOMpATH
ONTUMAJIHBIA METOJI M3MEpPEHMS, OIECHHUBAaTh AaOCOJIOTHBIE M OTHOCUTEIHHBIC
MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPECHMUIA;

npoeoOUmMs  ONbIMbL  NO  NPOBEPKe  NPEOJIONCEHHOU  2UNOmesvl:  NIAHUPOBANb
9KCNEepuMeHm, cooupams IKCNEPUMEHMANLHYIO YCMAHOBKY, AHATUSUPOBAMb NOTYYEHHbLE
pe3yibmamvl U 0e1ams 861800 0 CIAMyce NPeodloHCEeHHOU 2UNOMe3bl,

coOro1aTh TpaBmwiIa OE30MacHOTO TPy[Aa IPH MPOBEACHUHM HCCIEIOBAaHUN B paMKax
y4eOHOTO JKCIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-MCCIIEIOBATEIbCKON M IMPOEKTHOM
JESTEIBHOCTH C HCIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPOMCTB, U J1a0OpPaTOPHOTO
00opyI0BaHuUS;

penaTbpacueTHhIC3aJaUNCIBHO33JAHHONN  Hes186H03a0aHHOU(PDU3NUECKOUMO/IENIbIO: Ha
OCHOBAaHUHM aHAJIU3a YCIOBUS 0OOCHOBBIBATH BHIOOP (PU3MUECKOI MOJEIN, OTBEUAIOIICH
TpeOOBaHUAM 3aJ1aud, MPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThI
(bU3UYECKNX TEOpPUN NPHU HMCIOJIB30BAHUM MAaTEMAaTHUYECKHUX METOJOB PEIICHMS 3ajad,
MPOBOAUTH pacueTbl Ha OCHOBaHUHU MMEIOITUXCS JAHHBIX,
aHaJIM3UPOBATHPE3YIbTATEIMKOPPEKTUPOBATHMETOABIPEIICHUSCYYETOMIIOIYYEHHBIX
pE3yIbTATOB;

penaTh Ka4eCTBEHHBIE 3aJ]auM, TPEOYIoIUe MPUMEHEHUS 3HAaHUN U3 pa3HbIX pa3/esioB
Kypca (U3UKH, a TakKe HHTETpaliu 3HAHUW W3 JPYrUX MPEIMETOB €CTECTBEHHO-
HAay4YHOTr'O LHKJA: BBICTPAUBATh JIOTHUYECKYIO IIEMOYKY PACCYKIEHUHN C UCTIO0JIb30BAHUEM
M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEHN M (PU3NUECKUX SBIICHUI;

HCTIOJIB30BaTh TEOPETUUECKUE 3HAHUS /1151 O0OBSICHEHUS! OCHOBHBIX MPUHIIUIIOB PaOOTHI
M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB;
MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE MPOIECCOB OKPYkKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTUH;
aHaJIM3UPOBATHUOIEHUBATHITOCIIEACTBUSIOBITOBOMUIIPON3BOACTBEHHOUIESI TEIHHOCTH
YeJIoBeKa, CBSI3aHHOM C (UBMYECKMMHU TIpollecCaMU, C TO3UIMI IKOJIOTUUYECKOM
0€30MacHOCTH, TPEJCTABICHUN O PAIMOHAIBHOM MPUPOJONOIB30BAHUM, a TaKKe
Pa3yMHOM MCIIOJIb30BaHUM JOCTHMIKEHUW HAYKH WM TEXHOJOTWH Ui JajJbHEHIIEro
Pa3BUTHS YEIIOBEYECKOTO 0OIIECTBA;

MPUMEHSTDH Pa3IUYHbIC CITOCOOBI padOTHI ¢ HH(POPMAIHEH PUINIECKOTO COACPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  MH(GOPMAIIMOHHBIX  TEXHOJOTHUH, TIpU  ITOM
HCII0JIb30BaTh COBPEMEHHbBIC HH(POPMAIIMOHHBIE TEXHOJIOTHH )1 IOMCKA, TTepepadoTKU
UTIPEABABICHUSY4eOHON U HAyYHO-TIOMYJIIPHOMUH(POPMAITUH, CTPYKTYPUPOBAHUSU
UHTepIpeTanuurHGOpMaIiy, MOJTYYSHHON U3 Pa3IMYHbIX HICTOUHUKOB, KPUTHUYECKU
aHaJIM3UPOBATh MOTy4aeMyto HH(GOPMAIIUIO U OIIECHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIIUXCS 3HAHUM, TaK U HAa OCHOBE aHaJIM3a UCTOYHUKA WH(pOpMaIIN;
MPOSIBJISITH OPTaHU3AIMOHHBIE U TTO3HABATENIbHbBIC YMEHUSA  CAMOCTOSITEILHOTO
MpUOOPETEeHNsT HOBBIX 3HAHWWA B TMIPOIECCE BBIMIOJIHEHUS MPOCKTHBIX H Y4eOHO-
HCCIIEIOBATENIbCKUX PadoT;

paboTaTth B TPYIIE C HWCIOTHCHHUEM pPa3IUYHBIX COIUAIBHBIX POJICH, MIAHUPOBATH
paboTy TpYIIbI, pPAIMOHAILHO pPaCHpenelsaTh JESTeIbHOCTh B HECTAaHIAPTHBIX
CUTyallMsX, OILIEHWBATh BKJAJ KaXKJIOrO0 W3 YYACTHUKOB TPYIIbl B PEIICHUE



paccmMaTpuBaeMoil mpoOIeMBbl;

OpOSIBIATE MOTHBALMI0 K Oyaymied nOpoQecCHOHAIbHOM  AESITENBHOCTH IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPODUIIS.

B npouecc enzyuenus kypca ¢husuku yriayoiaeHHoro ypoBHs B 11 kiacce oOyuaromuiics
HAY4YUTCH:

[lonumars posib (UMK B SKOHOMHMYECKOH, TEXHOJIOIMYECKOH, COLMAIbHOW U
ATHUYECKON c(epax AEATeTbHOCTH YeJOBeKa, POib U MECTO (M3MKH B COBPEMEHHOMU
Hay4YHOU KapTHUHE MHpPA, pOJib aCTPOHOMHUHU B MPAKTUUECKOUN NEATEIBHOCTH YEIOBEKA U
JanbHENIIeM Hay4YHO-TEXHHUYECKOM pa3BUTHH, 3HAYEHUE OIHCATENHHOM,
CUCTEeMATHU3HPYIOIICH, OOBSICHUTEIPHOW M MPOTHOCTHYECKOW (GYHKIMHN (u3nueckoi
TEOPUH — DBJIEKTPOJWHAMHKH, CIECHHATBHON TEOPHUH OTHOCHTEIBbHOCTH, KBAaHTOBOM
¢usuku, poab GuznYecKol Teopur B (HOPMHUPOBAHMM MPEACTABICHUN O (U3UUYECKOM
KapTUHE MHpa, MECTO (PU3NYECKOW KAapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX [IPEACTABICHHUN O IPUPOJE;

pa3ianyaTh yCJIOBUS IPUMEHUMOCTH MO (U3NYECKUX Tell U MPOLECCOB (SBICHUM):
OJTHOPOJHOE 3JIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE TIOJIsl, TapMOHUYECKUE
KOoJeOaHusi, MaTEeMaTUYECKUH  MAATHHK, WACAIbHBIA  MNPYKUHHBIA  MAasTHUK,
rapMOHUYECKHUE BOJIHBI, UJI€AJIbHBIN KOJEOATEeIbHbI KOHTYpP, TOHKAs JMH3a, MOJENEH
aToma, aTOMHOTO Siipa U KBAHTOBOM MOJIENIN CBETA;

pazinyath yCioBUS (TpaHMIlbl, O00JIACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XapakTep (yHIAMEHTaJbHBIX 3aKOHOB U OIPAaHUYEHHOCTb
UCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS, HCHOJB3YS
OCHOBHBIC IIOJIOKEHMSI M 3aKOHBl DJJEKTPOJAMHAMMKMA W CHELUAIBHOW TEOpHUH
OTHOCUTEJIBHOCTH (3aKOH COXpaHEHUs IEKTPUYECKOro 3apsiaa, cuia Amriepa, cuia
JlopeHiia, 3aKOH D3JIEKTPOMarHUTHOM uWHAyKUuu, mnpaswio Jlenua, cBsa3zp OJ/1C
CaMOMHAYKIIMH B 3JIEMEHTE AJIEKTPUUECKOU 1IENU CO CKOPOCTHIOM3MEHEHUSI CUIIbI TOKA,
MOCTYJIAThl CIIELIMAIBHON TEOPUU OTHOCUTENBHOCTH DUHIITEWHA);

aHAJIU3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCH! U SIBJICHUS, UCHIOIb3YS MOJOXKEHUS
KBaHTOBOW (u3uku (ypaBHeHUe OMHINTeWHaA Ui hotorddekrra, mepBblil U BTOpOH
noctynarsl bopa, MpUHIMI COOTHOIIEHHUS HeompeneleHHocTe [ elizenOepra, 3aKOHbI
COXpaHEHUs 3apsAJ0BOTO W MAcCOBOTO YMCEI U DHEPIUU B SACPHBIX PEAKLHUSIX, 3aKOH
PaIMOaKTUBHOIO pacriajia);

OMUCHIBATh (PU3NYECKUE TPOIIECCHl U SIBICHUS, UCIIOJIb3Ysl BETUUYMHBI: HANPSKEHHOCTh
ANEKTPUYECKOTONOJIs, TOTECHIMAID JIEKTPOCTATUYECKOTO MOJIsA, PA3HOCTh MOTEHLHAJIOB,
ANIEKTPOABIIKYIASL CUJIA, WHAYKIMS MAarHUTHOTO IIOJII, MAarHUTHBIM IIOTOK, cuja
Awmriepa, UWHAYKTUBHOCTbH, JJEKTPOJBIDKYIIAs CHJIa CAMOWHAYKLHMH, HHEPrus
MarHUTHOTO TOJISI TPOBOJHUKA C TOKOM, PEISITUBUCTCKUI HUMITYJIbC, MOJHASI SHEPTHUs,
SHEPrusi MOKOsI CBOOOJHON YAaCTHIIbI, SHEPTUS U UMIYJIbC (POTOHA, MACCOBOE YHUCIO U
3apA]l apa, SHEPTUSI CBSI3U sIIpa;

OOBACHATH OCOOCHHOCTH MPOTEKaHUs (UINUYECKUX SBICHUN: AJIEKTPOMATrHUTHAsS
UHAYKIUS, CAMOUHIYKIUS, PE30HAHC, UHTEpPEpEeHLIMs BOJIH, AUpaKLus, AUCIEPCUs,
NOJIHOE BHYTpPEHHee oTpaxeHue, potoanekrpudeckuit apdext (horordpdekr), anvda- u
Oera-pacnansl saep, raMMma-u3iydeHue saep, Gu3nyecKue MPUHLHUIBI CIIEKTPaIbHOTIO
aHaiu3a U paboThl J1a3epa;

ONpENENATh HAlpPaBJICHUE MHIYKIHH MArHUTHOTO TOJIS MPOBOJAHMKA C TOKOM, CHJIBI
Awmmnepa u cunsl Jlopenna;

CTPOUTb H300pa)K€HHE, CO3/1aBaeMO€ IUIOCKMM 3€pKajoM, TOHKOM JIMH30H, H
PacCYUTHIBATH €T0 XapaKTEPUCTUKH;



IIPUMCHATH OCHOBOIIOJAraromue aCTpOHOMHYCCKHE ITOHATHUSA, TCOPHHM W 3aKOHBbI JIA
aHaIu3a U 00bICHCHUS (I)I/I?)I/I‘ICCKI/IX MMpoueCCOB, IMPOUCXOAAIINX B 3B€3/1aX, B 3BE3AHBIX



IIPUMCHATH OCHOBOIIOJAraromue aCTpOHOMHYCCKHUE ITOHATHUSA, TCOPUHW KW 3aKOHBI IJIs
aHaIu3a U 00bICHECHUS (I)I/I?)I/I‘ICCKI/IX MMpoueCCoOB, IIPOUCXOAAINX B 3BE3AaX, B 3BC3/IHBIX



IIPUMCHATH OCHOBOIIOJAraromue aCTpOHOMHYCCKHUE ITOHATHUSA, TCOPUHW KW 3aKOHBI IJIs
aHaIu3a U 00bICHECHUS (I)I/I?)I/I‘ICCKI/IX MMpoueCCoOB, IIPOUCXOAAINX B 3BE3AaX, B 3BC3/IHBIX



CUCTEMax, B MEXIaJlaKTHUECKOU cpejie; ABUKEHUS HEOECHBIX TEJ, SBOJIOLUMU 3BE3]l U

BcenenHoii;
MPOBOAUTH MCCJIEAOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH C KCIOJIb30BAHUEM
MPSMBIX U3MEPEHUM, TIPH 3TOM KOHCTPYHPOBATHh YCTAHOBKY, (DUKCHPOBATH PE3YIbTAThI
MOJIYYCHHOW 3aBHCHUMOCTH (U3MYECKUX BEIMYMH B BHAEC TpadUKOB C YYETOM
aOCOJIOTHBIX ~ TIOTPEIIHOCTEH HW3MEPEHHM, JellaTh BBIBOJABI IO  pe3yJbTaTaM
WCCIICJIOBAHUS;
IPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MYECKUX BEJIMYMH, MPU ITOM BBIOMpATh
ONTUMAJIbHBIA METOJ HM3MEpPEHUs, OIICHMBAaTh aOCOJIIOTHbIE U OTHOCHUTEIIbHBIE
MOTPELIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOJIMTH OMBITHI [0 MPOBEPKE MPEMAIOKEHHON TUIIOTE3BL: UIAHUPOBATh SKCIIEPUMEHT,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh MOYYCHHBIC PE3yJIbTATHl U
JIeJIaTh BBIBOJI O CTATyCE MPEAJIOKEHHON TUIIOTE3bI;
ONMUCBHIBATbMETOIBITIONYYEHUSIHAYYHBIXaCTPOHOMUYECKUX 3HAHUI;
cobnoaaTh mpaBuia 0€30MacCHOTO TpyJa MPU MPOBEACHUM HCCIEIOBAHUN B paMKax
y4eOHOTO JKCIEPUMEHTA, MPAKTUKyMa M Yy4eOHO-UCCIEI0BATEIbCKONM M MPOEKTHOU
NEATEIbHOCTU C UCIOJIb30BAaHUEM HW3MEPUTENBHBIX YCTPOUCTB, M J1aDOPATOPHOIO
o0opyI0BaHus;
penaTbpacueTHbIe3aJauiCIBHO3aJaHHOMMHESIBHO3aTaHHON (D U3NYECKOMMOIENTbI0:  Ha
OCHOBAaHWM aHajgu3a YCJIOBUS BbIOMpaTh (U3MUECKHE MOJCNH, OTBEUYAIOIINE
TpeOOBaHUSIM 3aJ]a4M, MPUMEHATh (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTU W TOCTYJIaThl
bU3UYECKUX TEOPUI MPH HMCIOJb30BAHUM MAaTEMAaTUUYECKUX METOJOB pEILICHUs 3ajad,
MPOBOAUTH PAaCUYEThl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAIU3UPOBATh PE3yJIbTaThl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YUETOM MOJIYYEHHBIX PE3YJIbTATOB;
peniaTh KauyeCTBEHHBIC 3aJjauM, TPpeOyIolre MPUMEHEHUs 3HaHUM U3 pa3sHbIX Pa3/iesioB
Kypca (GU3UKH, a Tak)Ke€ HWHTErpaluyd 3HAaHUM W3 JPYrux MOpeIMETOB €CTECTBEHHO-
HAY4YHOTO LMKJIA: BBICTPAUBATH JJOTMYECKYIO LIEMOYKY PACCYKAEHUM C UCTIOJIb30BAHUEM
M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN M (PU3NUYECKUX SIBJICHUN;
UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHUSI OCHOBHBIX MTPUHITUIIOB paOOTHI
U3MEPUTETBHBIX TPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHUYECKUX MPOIECCOB;
IPUBOJIUTH MMPUMEPHI BKJIA/Ia POCCUMCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHUE TEXHUKUU
TEXHOJIOTHI;
aHAJIM3UPOBaTh W  OLIGHUBATh TMIOCJEJCTBUS OBITOBOM U  TPOM3BOJICTBEHHOU
NEATeIbHOCTU 4YeJIOBeKa, CBA3aHHOW C (DU3WYECKUMHU TIPOIECCaMU, C TO3MIUI
AKOJIOTUYECKOMN 0€30MacHOCTH, MPEJICTABICHUI 0 palroOHAILHOM
MPUPOAONOJIB30BAHUM, A& TaKXE€ pPa3yMHOM MCIIOJIb30BAHUM JOCTHKEHUN HAyKU U
TEXHOJIOTUH ISl JaIbHEHIIIEro pa3BUTHS YEJI0BEUECKOro oOIeCTBa;
MPUMEHSITh Pa3IudHbIe CIIOCOOBI paboThI ¢ MH(MOpMaLKEl HU3MIECKOTO COJEPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  MH(GOPMAIIMOHHBIX  TEXHOJOTHUW, TIPU  ITOM
HCII0JIb30BaTh COBPEMEHHbBIC HHPOPMAITMOHHBIE TEXHOJOTHH JIJIs MOUCKA, TepepaboTKu
Y TIPEIBSBIICHHS YICOHOW U HAYYHO-TIOMYJISIPHOM HH(POPMAITUU, CTPYKTYPUPOBAHHUS U
WHTEpIpeTanu HHPOPMAIIUU, TTOJTYICHHON U3 Pa3IMYHbIX NCTOYHUKOB, KPUTHICCKU
aHAIM3UPOBATh TOJTydyaeMylo HH(POPMAIIHIO U OIEHUBATH €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOIINXCS 3HAHUH, TaK U HA OCHOBE aHAJM3a UCTOYHHUKA WH(OPMAITIH;
MIPOSIBJISITH OPTraHU3AIMOHHBIE U TTO3HABATENIbHbBIC YMEHHS CAMOCTOSITEIILHOTO
MPUOOPETEHNST HOBBIX 3HAHUH B TIPOIIECCE BBHITTOJIHEHUS MTPOSKTHBIX U Y4EOHO-
UCCIIeI0BATENHCKUX PadoT;



paboTaTh B IpylIe C HCHOJHEHUEM pA3JIMYHBIX COLMAIBHBIX POJIEH, MJIAHUPOBATh
paboTy TpyNIbl, palUOHAJIBHO PpACHpENesTh JAEATeIbHOCTh B HECTaHIAPTHBIX
CUTyalusX, OLECHUBATh BKJIAJ KaXIOIO0 U3 YYaCTHUKOB TPyHIbl B PEIICHHE
paccMaTpuBaeMou MPOOJIEMBbI;

NpOSBIATh MOTHBalMi0O K Oyaymeid mnpodecCHOHATbHOW — JACSITENbHOCTH IO
CHELUAIBHOCTIM (PU3UKO-TEXHUUECKOTO IPODUIIS.



COAEP/KAHMUE YYEBHOI'O ITPEJMETA «®U3UKA»

10 kaacce

bazoBsIii ypoBensb (2 yaca)

Yrnybsennsiii ypoers (5 4acoB)

Pasnenl.®usnka U METOIbI HAYYHOT'O MO3HAHKS (2 yaca)

Pasgenl. Hayunslii MmeTox mo3HaHus npupo bl (6 4acos)

®uszuka—Hayka o npupoze. HayuHple MeTOAbl NMO3HAHUSA OKPYXKAOILLETO
Mupa. Posb 3KcnepuMeHTa M TEOPUM B IPOLECCE IO3HAHUSA INPUPOIBL.
OkcriepuMeHT B ¢usuke. MogenupoBanue (GU3MUECKUX SABICHUNA U
IIPOLIECCOB.

Hayunblerunore3sl. Pu3H4eCKUE3aKOHbIM TEOPHUH. | paHUIBITPUMEHUMOCTH
¢usnveckux 3akoHoB. [IpuHnmn coorBercTBHs. Ponms u mMecto ¢usuku B
(opMHpPOBAaHUN COBPEMEHHOM HayyHOM KapTHHBI MUPA, B MPAKTUYECKON
NEeITEIbHOCTH JIIOACH.

HemoHctpauuu 1. AHanoroBsle M LM(POBBIE H3MEpPUTENbHbIE HPUOOPSI,
KOMIIBIOTEPHBIE JATYUKU

®dusznka — QyHmaMeHTaIbHas Hayka o mpupoje. Hayunwsiii MeTon
MO3HAHUS U METObl UCCIeA0BaHUs (GUBNYECKUX SBICHUI. DKCIIEpUMEHT U
TEOpHsl B TpoIlecce MO3HAHUS MpHUponAbl. HabnroneHne u SKCIEpUMEHT B
buzuke.
Cnocobuvl usmepenus usuyeckux 6eIuduH (amanozosvie u yYupposvie
usmepumenbHvle NpudOpPsvl, KOMNbIOMEPHbIE OAMYUKOBbIE CUCTNEMDbL).
Hoepewmnocmu  usmepenutl  gusuueckux geruuun (abconromuas u
OMHOCUMENbHAS).
MonenupoBanue (U3MUECKUX SIBICHUH M TPOIECCOB (MaTepHalibHas
TOYKa, aOCONIIOTHO TBEPAOE TEJO, UICAITbHAS JKHIKOCTh, UACABHBIA Ta3,
ToueyHbld 3apsin). [umoreza. dusmueckuii 3aKOH, TpaHUIBI €ro
npuMeHUMocTu. @Dusnueckas Teopus. Poimb u  MecTo (QU3NKKA B
(GbOopMUPOBaHUM COBPEMEHHOW HAay4HOW KapTHHBI MHpPA, B MPAKTHYECKON
NEITEILHOCTH JIIOICH.
Yyenuueckuii sxcnepumenm, nabopamopHule pabomsi, NPAKMuKym

1. M3mepenue cunvt moka u HaAnpsdiceHUus 6 yenu NOCMOSHHO20
MoKa Npu NOMOWU AHANO0208bIX U YUPDPOBLIX USMEPUMETLHBIX
npubopos.

2. 3naxomcmeo ¢ yugposoii nabopamopueii no @usuxe. Ilpumepol
UBMEPEHUADUIUYECKUXBETUYUHNDUNOMOUWUKOMNBIOMEPHBIXOAMHUUKOS.

Paznen2.Mexanuka(184yacoB)

Pa3znen2.Mexanuka(354acoB)

Temal .Kunematuka(54acoB)

Temal . Kunematuka(104acoB)




MexaHH4ecKoe JIBIDKCHUE, OTHOCUTENBHOCTH
nekenus. Cucrema orcuéra. TpaekTopus.
[lepemernienue, ckOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCTh) U
YCKOpECHUEMATEPHUAIBPHOM TOUYKH, WX TPOCKIIMM HAa OCH CHCTEMBI
koopauHat. ClioKeHue NePEMEIICHUI U CII0KEHUE CKOPOCTEH.
PaBHOMEpHOEHpaBHOYCKOPEHHOCTIPAMOIMHEHHOEeIBIKeHHE. [ paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS], ITyTH U TIEPEMEILICHHS
MaTepuaIbHON TOYKUA OT BPEMCHH.

CBoOoaHoe magenue. Y ckopeHue cBo0ogHoro najenus. Kpusonmneitnoe
nBukeHue. J{BIKeHne MaTepruaibHOU TOUKU MO OKPY>KHOCTHU C TIOCTOSTHHOM
10 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHas: CKOpoCTh. [lepuos u
yactoTa oOpanienus. LlenTpocTpemurenbHoe yckopeHue. Texunuyeckue
YCmMpoUcmea u npakmuyeckoe npumeHeHue. CliuIOMETp, IBHKCHUE
CHapS/I0B, LICTTHBIC U PEMEHHBIC ITEPEIayn.

MECXaHHUYCCKOT'O

Mexannueckoe aBukeHHE. OTHOCUTETHHOCTh MEXaHUYECKOTO JIBUKCHHSI.
Cucrema orcuéra.

Ipsamas u oopamnas 3a0auu MExXaHuKu.

Paouyc-eexmop mamepuanvuoii mouku, e2o npoekyuu Ha OCU CUCHEMbl
koopounam. TpaexkTopus.

[lepemerienne, cKOpocTh (CpeiHsisi CKOPOCTb, MTHOBEHHasi CKOPOCThb) H
YCKOpPEHHE MAaTepHajJbHOM TOYKH, HX TMPOEKUUU Ha OCH CHUCTEMBI
koopauHat. CrokeHue nepeMelIeHuid U CI0)KeHHe CKOPOCTEH.
PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE  IPSAMOJIMHEHHOE  JIBH)KCHHE.
3aBUCHUMOCTh KOOpPJMHAT, CKOPOCTH, YCKOPEHHS M IYTH MaTepHaIbHON
TOYKH OT BPEMEHHU U MX TPapUKH.

CBobOomHoe mazeHue. YCKOpPEeHHE CBOOOJHOTO MajeHus. /[eudcenue mena,
OpOUWEeHH020 NOO Y2lloM K 20pU30Hmy. 3a8UcUmMocms KOOPOUHAm, CKOpOCmu
U  YCKOpeHUsi MamepuaibHOU MOYKU OM GpPeMeHU U UX 2paghuxi.
KpuBonuneiinoe npmxenue. /[BrkeHne MaTepuaabHOW TOUKU MO0 OKPYKHOCTH.
VrnoBas u JnuHeWHass ckopocTh. Ilepmonm u  wacrota oOpaieHus.
LlenTpocTpeMuTenbHOe (HOpMallbHOE), KacaTelnbHOE (TaHTeHIUMAIbHOE) U
MIOJIHOE YCKOPEHUE MaTepuaibHON TOUKH.

Texnuueckue ycmpoucmea u MmMexHOAOSUYeCKUe Npoyeccyl: CHUAOMETP,
JIBUKEHHE CHApsAIOB, IEMHbIE, IecTepéHYaThle M PEeMEHHBIE MepenadH,
CKOpOCmHbLEe TUPDMBbI.




Jemoncmpayuu

1. Mogenp cucTeMbl OTCY€Ta, WILTFOCTPALUS
KHHEMAaTHYECKUX XapaKTEPUCTHK JIBUKCHUS.

2. [IpeoOpazoBaHUEIBUKCHUIICUCIIOIE30BAHUEMITPOCTBIX MEXAHU3MOB.
3. [NaneHueTenBBO3IyX EUBPA3PEIKEHHOMITPOCTPAHCTBE.
4. HaOmoneHue IBHKEHUS Tea, OPOIICHHOTO TOJT YTIIOM K
TOPU30HTYHU TOPH30HTAIBHO.
5. I3MepeHneycKopeHnsICBOOOAHOTOTIaICHHS.
6. HanpaBieHneCKOpOCTUIPUIBUKECHIUHUITIOOKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomut
1. H3yuyeHue HEpPaBHOMEPHOIO JBWKEHHUS C IICJbIO OIPEICIICHUS
MIHOBEHHOM CKOPOCTH.
2. MHccnenoBaHue COOTHOIICHUS MEXKTY MYTSMH, IPOUICHHBIMHI TEJIOM
32 MOCJIENOBATEIbHBIC  PAaBHBIC  IMPOMEXKYTKA  BPEMEHH  IIPH
PaBHOYCKOPEHHOM JIBFDKCHUU C HAYAIBbHON CKOPOCTHIO, PABHOU HYITIO.
3. M3yueHne NBMKEHUS IIAPUKA B BA3KOWKHIKOCTH.
4. V3yueHue NBIKEHUS Tella, OpOIIEHHOTO TOPH30HTAILHO.

Hemoncmpayuu

Monens cucteMbl OTCUETA, U JUTFOCTPAIUS KUHEMAaTHYECKUX XapaKTePUCTUK
JIBUOKEHUSI.

Cnocobul uccnedosanus 08UHCEHULL.

Hnnrocmpayus npedenbHozo nepexooa uusmepeHue MeHO8eHHOU CKOPOCMU.
[TpeoOpa3oBanue ABMKEHUN C UCTIONB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGnronenue nBuxeHus Tena, OpOoImeHHOro Mo/ YIIIOM K TOPU30HTY H
TOPU30HTAIIBHO.

Hanpapnenue CKOpOCTH MPH IBHXKEHUU 110 OKPY>KHOCTH.

IIpeobpazosanue y2no60ii ckopocmu 6 pedykmope.

CpasHenue nymeti, mpaekmopuii, CKOpocmetl 08UNCEHUL 0OHO20 U MO20 Jice
meia 6 pasHvlX CUCIeMax omc4éma.

Yuenuueckuit Ixcnepumenm, nabopamopuvie padomovl, NPAKMUKYM
W3ydyeHne HepaBHOMEPHOTO JIBHXKEHUS C IENbIO ONpeAeeHUs] MIHOBEHHOM
CKOPOCTH.

Uszmepenue  yckopenus — npu
O0BUINICEHUUNO HAKTOHHOU NIOCKOCTU.
Hccneoosanue 3asucumocmu nymu om 6peMeHu HpU PaeHOYCKOPEHHOM
O0BUIICEHUU.

Uszmepenue  yckopeuus 6800001020
UCnonb308aHue YUppoesol 1abopamopu).
W3yuenne JOBWKEHUS Tena, OpOIIEHHOTOTOPU3OHTAIBHO.
eunomesbl 0  NPAMOU  NPONOPYUOHATLHOU  3A8UCUMOCTU
0aIbHOCMbIO NONEMA U HAYATbHOU CKOPOCMbIO meld.
H3yuenuedsudicenusamenanookpyHCHOCMUCHOCMOSIHHOUNOMOOYI0
CKOpOCmbIo.
HccneoosanuesagucumocmunepuooaoopaujenusikoHuyecKo2oMasmHuKka om
€20 napamempos.

NPAMOJIUHEUHOM — PABHOYCKOPEHHOM

naoenus (pexomenoosano

Ilposepka
MeHCOY




Tema2. Jlunamuka (7 yacoB)

Tema2. JInnamuka (10 gacoB)

[Ipuamun  otHocutTensHOcTH [anmmnes. llepBeii  3akoH  HproTona.
NHepuuanbHble CUCTEMBI OTCUETA.
Maccarena.Cuna.llpuniuncynepnosunuucuit. BropoitzakonHeroToHaais
MarepuanbHOU Touku. Tperuii 3akoH HplOTOHA JU1sl MaTepruaibHbIX TOYEK.
3akonBcemupHOroTsiroreHus. Cunarsxect. I lepBaskocMUUYECKasiCKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenne. Buabsl Tpenus (mokosi, CKOJIbXeHUs, KaueHus). Cuiia TpeHusl.
Cyxoe Ttpenue. Cuna TpeHUsS CKOJIBXKEHUS W CHIA TPEHHUS IOKOS.
Kosddunment tpenus. Cwiia CONPOTHUBICHUS TPU JBMKCHUU Tella B
AKUIKOCTHU WM rase.
[TocTynarenbHOEUBpaaTeIbHOCIBIKEHIEA0COTIOTHOTBEPAOTOTEIA.
MOMEHT CuJIbl OTHOCUTENIBHO OCH BpaleHus. [lineuo cuibl. YcioBus
paBHOBECHUs TBEPAOTO Tea.
Texnuuecxkue ycmpoucmea u npakmuieckoe npumenenue: NOAILNITHUKY,
JBUYKEHUE UCKYCCTBEHHBIX CITYTHHKOB.
/emoncmpauyuu
. SIBneHuenHepLHH.
. CpaBHeHHE Macc, B3aUMOJICHCTBYIOI UX TeJl.
. BropoiizakonHsroToHa.
. U3mepenuecui.
. CrnoxxeHuecun.
. 3aBUCUMOCTBhCHJIBIYTIPYTOCTHOTAEhOpPMALIIH.
. HeBecomocTe.BecrenanpunyckOpeHHOMITOAbEMENTTATICHHH.
. CpaBHEeHHE CUJI TPEHUS MTOKOs1, KAUEHUS U CKOJIBKECHHUS.
. YcnoBusipaBHOBeCUATBEP10TOTEa. BUIBIpaBHOBECH .
Yuenuueckuii sxcnepumenm, nadopamopmnsie padomot

1. U3ydenue aBm>keHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.
HccnepoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIMX BII
PYKUHE U pE3UHOBOM 00paslie, OT ux aedopMaruu.
WccnegoBanueycnoBuiipaBHOBECUSITBEPIOTOTENA, UMEIOILIETO0ChBPAILIEHUSI.

OO NO O, WN P

IlepBbiii 3akoH Hprorona. MuepumanbHble cuctemsl orcuéra. [IpmHnmn

otHocutenbHoctn [amunes.  Heunepyuanvnvle cucmemvl  omcuéma

(onpedenenue, npumepni).

Macca tena. Cuna. [IpuHImun cynepno3uiuu Cui.

BropoiizakonHbroToHa1sIMaTEPUATTBHOUTOYKHY.

TperuiizakoHHbr0TOHAUIAMATEPUAIBHBIXTOYEK.

3aKOH  BCEMUPHOIO TATOTEHUS. OIKEUBANEHMHOCHb
2pasumayUOHHOU U UHEPMHOU MACCHL.

Cuna tskectu. 3asucumocmv yCKOpeHus C80000H020 NAdeHUs om

8bICOMbL HAO NOBEPXHOCMBIO NIAHEMbL U OM 2e02PaAPuiecKou WUpomal.

Heuogcenue nebecnvix men u ux cnymuuxos. 3axonvl Kennepa. Ilepas

KOCMHUYECKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec mena, osudicywezocs c

VCKOpEeHUeM.

Cunarpenns.Cyxoerpenne. CunaTpeHus CKOIbKEHU AN CUIIATPEHUATIOKOSI.

Koadduument tpenns. Cuna CONpPOTUBICHUS NpPU JBIKEHUH Tejla B

KUAKOCTH WIM Ta3e, €€ 3a6UCUMOCMb OM CKOPOCMU OMHOCUMENbHO20

08UIICEHUS.

Haesnenue.l' uopocmamuueckoeoasnenue. CunaApxumeoa.

Texnuueckue ycmpoiicmea u mexmonio2uyecKue npoyeccyl: MOIILUITHUKY,

JIBUKEHHE NCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu

HabnwooenueosudicenusamensunepyuanlbHbIXUHeUHEePYUATbHbIXCUCEMAX

omcuéema.

Ipunyunomnocumenvrocmu.

KauenueosyxyununoposuruuapospasHoumaccblcoOUHaK08bIMYCKOPEHUEM

OMHOCUMENbHO HEUHEPYUATbHOU CUCTIEMbl OMCUEMAL.

Cpasnenue pasnooeticmgyloujell NPULONCEHHBIX K MeLy CUTL C

npousseoeHuem Maccvl meia Ha e20 YCKoOpeHue 8 UHePYUAIbHOU cucmeme

omcuéma




Pasencmeso cun, sosnuxarowux 6 pesyismame e3aumooeticmeus mei. Mzmepenue
Macc no 83auMo0elcmasuio.

Hesecomocme.

BecrenanpunyckopeHHOMITOIbEMEUTIATICHHUH.

LlenmpobesicHvlemexaHusmbi.

CpaBHeHHE CUIT TPEHUS MTOKOs1, KAUE€HHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopmnvie padomwvi, npPaAKMUKYM
W3mepenue paBHOACHCTBYIOUICH CHJ TpH JBUKEHHH Opycka IO
HAKJIOHHOH IUIOCKOCTH.
IIposepkazunome3svloHe3a8UCUMOCMUBPEMEHUOBUNCEHUAOPY CKANO
HAKJIOHHOU NAOCKOCMU HA 3A0AHHOE PACCMOAHUE ON €20 MACCHI.
HccenenoBanue 3aBUCUMOCTHCHIIYIIPYTOCTH, BO3HUKAIOIIMXB MPYKUHEU
PE3UHOBOM 00pasIle, OT ux Jredopmanuu.

H3yuenue osudicenus cucmemul mejl, C8A3AHHbIX HUMbBIO, NEPEKUHYMOU uepe3
nézkuii OJ10K.
HzmepenuexosdpuyuenmampeHuanoseruuuney2i108020k03¢dduyuenma

sasucumocmu F(N).

mp
Hccnedosanuedsudicenusadpy cKanoHakIOHHOUNIOCKOCMUCHEPeMEHHbIM
K03¢huyuenmom mpenus.

H3yuenueosusicenuscpy3anasanycmpeHue.

Tema 3. Craruka tBepaoro Teia (5 yacos)

AbGcomoTHO TBEpHOoE Teno. [locTynaTenbHOE M BpallaTeIbHOE JABUKEHUE
TBEPAOro Tesna. MOMEHT CHIIbI OTHOCUTENBHO OCH BpaleHus. [linedo cuisbl.
CrnoxxeHue cwi, IPUIIOKEHHBIX K TBEpAOMY Teny. LleHTp Tsbkectu Tena.
VYcioBusi paBHOBeCHs TBEPAOrO Tena. YCTOMYMBOE, HEYCTOWYHBOE,
0e3pa3nMyHOe paBHOBECHE.

Texnuueckue ycmpoiicmea u mexHol02u4ecKue npoyeccyl: KPOHILUTEHH,
CTPOUTENBHBIN KpaH, peméTryaTbie KOHCTPYKIUU.

Hemoncmpayuu

VYcnosusipaBHoBecus. BuasipaBHOBecHsL.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomul, npaxmuxkym
HccenenoBanue yciaoBUi paBHOBECUS TBEPAOTO TeJla, UMEIOLLErO OCh
BpaILICHUS.

KoHCcTpyrpoBaHMEKPOHIITEHHOBUPACUETCUITYIIPYTOCTH.




N3yuenne ycTOWYMBOCTH TBEPIOTO TeJa, MMEIOIIET OTUIONIAIb OMOPHI.

Tema 3. 3akoHbI cOXpaHeHUs B MexaHHKe (6 yacoB)

Tema 4. 3akoHbl coxpanenus B Mmexanuke (10 yacos)

Nmrynibe MaTepuaabHOM TOYKH (TEla), CHCTEMbI MaTEPHAILHBIX TOUYEK.
Nmiynbe cuiibl 1 M13BMEHEHUE UMITYJIbCa Tea.

3aK0H COXpaHEHHs UMITYJIbca. PeakTUBHOE JIBHKEHUE.

Pabora cuiibl. MOIITHOCTD CHJIBI.

Kunerndeckast sHeprusi MaTepuaibHON ToukH. Teopema 00 M3MEHEHUH
KUHETHUYECKON SHEPIUMU.

[TorennmanbsHas sueprus. [loTeHIMaTBEHAS SHEPTHS YIIPYTO
neGopMHUPOBaHHON NIPYKUHBL. [loTeHITMABHAS SHEPTHS Tella BOJIU3H
MOBEPXHOCTU 3E€MJIU.

[ToTeHnuanpHbIC ¥ HE MMOTEHIIMATbHBIC CHIIBI. CBSI3b paOOTHI HE

MOTEHIIMAILHBIX CHJI C U3BMEHEHUEM MEXaHUYSCKOMH OQHCPIur CUCTCMBbI TCII.

3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHH.
VYnpyrue u He ynpyrue CTOJIKHOBEHHUS.
Texnuueckue ycmpoiicmea u npaxmuyeckoe npumeHenue . BOIOMET,
KONEP, NPYKUHHBINA MUCTOJIET, IBUKEHUE PaKeT.
Hemoncmpayuu
1. 3akoHCOXpaHEHUAUMITYJIbCA.
2. PeakTMBHOE/IBUKEHHUE.
3. [lepexoanoTeHIMaIbHOWIHEPIr MMBKMHETHYECKYIOMOOPATHO.
Yuenuueckuii sxcnepumenm, nabopamopnsvie padbomut
1. H3ydenue abCOMIOTHO HEYNPYTOTo yaapa ¢ MOMOIIbIO
JIBYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB.
2. MHccnemoBanue cBsi3U pabOTHI CHIIBI C U3MEHEHHEM
MEXaHUYECKOM SHEPIuu Tella Ha IPUMEPE PACTSKEHUS PE3SUHOBOIO
KryTa.

NMinynbsc MmaTepraibHON TOUYKHU, CUCTEMbI MATEPUAIBHBIX TOUEK.

Llenmp macc cucmemvt mamepuanvHvix moyek. Teopema o

08UICEHUU YeHmPa MACC.

HMnynbe cuilbl M U3MEHEHHUE UMITYJIbCA Tela. 3aKOH COXPaHEHUs
HMITYJIbCA.

PeakTrBHOEIBHIKEHHE.

Momenm umnynvca mamepuanvrou mouxu. Ilpeocmaenenue o coxpanenuu
MOMEHMA UMNYIbCA 8 YEHMPALbHBIX NOJIAX.
PaboTacunsiHaManoMuHaKOHEYHOMIIEpEMeieHn . ] paghuueckoe
npeocmasienue pabomsi cuivl. MOITHOCTD CHIIBI.

Kunernueckas sHeprusimarepuaibHoil Touku. TeopeMa 06 U3MEeHEHUH
KMHETUYECKON IHEPTUU MAaTEPUATIBHOM TOYKH.

[ToTeHumanbHble U HE MOTEHUUATIbHBIE CUIIBL. [lomenyuanvhas snepausi.
Tlomenyuanvnas suepeus ynpyeo0eghopmuposanHou NPY*HCUHDL.
Ilomenyuanvhas snepeus mena 8 0OHOPOOHOM 2PABUMAYUOHHOM HOJIe.
Ilomenyuanvnas snepaus mena 6 2pasgumayuOHHOM nojie 0OHOPOOHO20
wapa (enympuusnewapa). Bmopas xocmuueckas cxopocmo. Tpemwvs
KOCMUYECKas CKOPOCMb.

CBs3p pabOThl HEMOTEHIUATBHBIX CHJI C M3MEHEHHUEM MEXaHWYEeCKOM
SHEPruM CHCTEMBbI Tel. 3aKOH COXPaHEHMsI MEXaHUYECKOW SHEeprui.
Ynpyeue u neynpyeue cmonxknosenusi.

Ypasnenue Bepnynnu ons uoeanvhoti Hcuokocmu Kaxk cieocmeue 3aKona
COXpaHeHUs MEXAHUYECKOU IHePIUU.

Texnuueckue ycmpoucmea u mMexHOA02UYecKUue npoyeccvl. TBUKECHHE
pakeT, BOAOMET, KONEp, MPYKUHHBIA TMHUCTOJET, 2UPOCKON, QueypHoe
KamaHnue Ha KOHbKAX.

Hemoncmpayuu

3aKOH COXpaHEHUs NMITyJbca. PeakTuBHOE BYOKEeHME. M3mepenue
MOWHOCMU CUTTBL.

H3menenue snepeuu mena npu cogepuieHuu pabomoi.

B3anmublie npeBpanieHusi KHHETUYECKOW U MOTEHIIMAIbHON SHEPTUui pU
JIEIICTBUM HA TEJIO CHJIBI TSXKECTH U cuilbl ynipyroctu. Coxpanenue
9Hepeuu npu c60000HOM NAOEHUU.




Yuenuueckuit sxkcnepumenm, nadopamopusie padomul, npaKmuKym
1. UsmepenueumnynocamenanomopmosHOMYHYMU.
2.  HM3mepenue cunvi maeu, ckopocmu mooenu
INEKMPOMOOUNA U MOUWHOCTU CUTLbL MAU.
3. CpasnenueusMeHeHUAUMNY.1bCamenacuMnyibCOMCUIbL.
4. HccnedosanuecoxpaneHusumnyisca npuynpy20me3aumooeiucmeuu.
5. U3mepenuekunemuieckousIHepeUumenanomopMo3HOMynymu.
6. CpasnenueusmeHeHUANOMEHYUATLHOUIHEPLUUNDYHCUHBIC
pabomoii cunbl mpeHus.
7. Onpedenenue pabomvl cuibl MpeHus NPu O8UNCEHUU meila
1O HAKJIOHHOU NIOCKOCMU.

Paznen 3. MonekynsipHast pusnka u TepMoanHamuka (24 daca)

Pasznen 3. MonekyssipHast pu3uka U TepMoauHamuka (49 gacos)

Tema 1. OcHOBBI MOJIEKYIISIPHO-KMHETHYECKOH Teopuu(94yacon)

Tema 1.1 OcHOBBI MOJIEKYJIAPHO-KUHETHYECKOM Teopuu (15 yacos)

OCHOBHBIE TOJIO)KEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU U UX
onbITHOe obocHoBaHue. bpoyHoBckoe nBmxenue. Juddysusa. Xapaxrtep
JBH>KEHUS M B3aUMOJEHCTBUS YaCTHUILl BEUIECTBA. MOIeJIN CTPOEHHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TeN M OOBSICHEHUE CBOICTB BEIIECTBA HA OCHOBE
3THUX MOJICIIEN.

Maccau pazmeps! Mosiekyn. KonnuectBo Bemectsa. [loctostnaast ABorazapo.

TennoBoe paBHOBecue. Temnepatypa u e€ usmepenue. lllkana temneparyp
Henbcust. Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-
KMHETHYECKOW TEOPHH UIEaTBbHOTO0 ra3za. AGCOIIOTHAs TeMIlepaTypa Kak
Mepa cpelHel KUHETUYECKOW SHEPTUH TEIJIOBOIO ABUKEHMSI YAaCTHI ras3a.
[IIxana remneparyp KenpBuna. ['a30BbI€ 3aKOHBI. Y paBHEHUE
MenpneneeBa—Knaneiipona. 3akon JlansToHa. M3onporneccs B
UJealIbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA.
I'paduueckoe mpecTaBIeHUE H30MPOLIECCOB: U30TEPMa, H30X0pa,
n3zobapa.
Texnuueckue ycmpoiicmea u npakmuueckoen pumeHeHue:
TEPMOMETp, OapomeTp.
Hemoncmpayuu

1. OmnbIThl, AOKa3BIBAIONINE AUCKPETHOE CTPOECHUE BEIIECTBA,

¢doTtorpadun MOJIEKYJI OPTaHUIECKIX COCTUHEHUI.

2. OnbiThl 10 AU Y3Un KUAKOCTEH U Ta30B.

3. Monens GpOyHOBCKOTO IBHKCHUSL.

4. Monens onbita [llTepra.

OcHOBHBIE TIOJ0XKEHUS MOJIEKYIsIpHO-KMHeTHYecKoi Teopun (MKT), ux
onbITHOEe ob6ocHoBanue. updys3us. bpoyHoBckoe nBuxeHne. Xapakrep
JIBUOKEHUS M B3aMMOJEHCTBUS YaCTHUILL BEUIECTBA. MoIesIh CTPOEHHUS

ra3oB, )KUAKOCTEH U TBEPABIX TN U 00BICHEHHE CBONCTB BEI[ECTBA HA
OCHOBE ATHX Mojeneil. Macca u pa3mepbl MOJIEKyJ (aTOMOB).

Konnuectso BemecTsa. [locrostHnast ABoranpo.

TennoBoe paBHOBecue. Temmneparypa u criocoobl eéuzmepenus. [lkana
temriepatyp Llenbcus.

Monens uneansHoro raza B MKT: yacTuipirazagBuxyTcaxaoTHUECKUH

HE B3aUMOJICUCTBYIOT JIPYT C APYTOM.

I"a3oBble3akoHbl. YpaBHeHueMenneneeBa—KiraneipoHa.

AbcomtoTHas Temneparypa (1kana Temneparyp Kenssuna). 3akon JlansToHa.
N3omponeccsl B HI€aIbHOM I'a3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
['padmyeckoe mpencraBieHe U30MPOLIECCOB: U30TEPMa, U30X0Pa,
u3obapa.

CBs3p  MEXIy [aBJICHHMEM M CpeJHEH KHHETHMYECKOW SHEeprueu
MIOCTYIATENIbHOTO  TEIUIOBOTO  ABMJKEHMS MOJIEKYJ HJEAIbHOIO Ta3a
(ocnoBHOe ypaBHeHue MKT nneansHOTrO raza).

Ces3b abcomommnol memnepamypsl mepmMoOUHAMULECKOL CUCIEMbL CO CPeo-
Hell KUHemUu4ecKou dHepaueti NOCMynamenbHo20 Menio8020 08UNCEHUs €




5. OmbITbl, JOKA3bIBAIOLINE CYILIECTBOBAHHUE
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS.
6. Mozenb, WUTIOCTPUPYIOIIAs TPUPOY AaBICHUS r'a3a Ha CTEHKU COCY/A.
7. OmnbIThl, WTIOCTPUPYIOIINE YPABHEHNE COCTOSIHUS U1€aJIbHOTO
ras3a, U30-TIIpOLECCHI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomot
1. OmpeneneHue Macchl BO3/lyXa B KJIIACCHOW KOMHATe Ha OCHOBE
U3MepeHnit 00bEMa KOMHATHI, IABJICHUS 1 TEMIIEpaTyphbl BO3yXa B
HEH.
2. HccrnepoBanue 3aBHCHMOCTH MEXIY ITapaMeTpaMu
COCTOSIHHS pa3peKEHHOT0 Tasa.

yacmuy.
Texuuueckue ycmpoticmea u mexHon02UuuecKue npoyeccyl .

TEPMOMETDP, OAPOMETP, nOTYUEHUE HAHOMAMEPUAILOS.

Hemoncmpayuu

Mopenu IBUXEHHS YaCcTHUI] BEIECTBA.

Monenb OpOYHOBCKOTO JIBHUKCHHSI.

Buoeoponux ¢ 3anucvto peanbHo2o OpOyHOBCKO20 0BUNCEHUS.

Juddysus xuakocTen.

Mopenb onbiTa [ITepHa.

[IpuTsxenue MOJIEKyI.

Mojenu KpUCTAIITNYECKUX PEIIETOK.
Habnronenuenncerne10BaHUEN30pOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopuvie pabdomvl, RPAKMUKYM
Hccnedosanue npoyecca ycmanoenienus menio8o20 pAaeHOSeCUsl Npu
menyioobmere medxcoy 2opsdell U X0100HOU 80001

H3yuenue usomepmuyeckoeo npoyecca (peKkoOMeHO008aHO UCHONb308AHUE
yughposoii 1abopamopuu).

H3yuenue uzoxoprnozo npoyecca. Mzyuenue uzobapnoeo npoyecca.
IIposepka ypaenenusi cocmosiHus.

Tema 2. OcuoBsl TepmoguHamuky (10 yacoB)

Tema 2. TepmoauHamuka. TerioBsie MamiHbI (20 yacoB)

Tepmoannamuueckas cuctema. BHyTpeHHsIsI SHEprUs TEpMOAMHAMUYECKON
CUCTEMBI 1 cTIoc0o0bI €€ n3MeHeHus. KonudecTBo TerioTsl U padoTa.
BryTpeHHsAI3HEeprusiofHOATOMHOT OMieabHOrora3a. Buapirerionepeauu:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3TyYEHHE. Y IeJIbHAS TEINIOEMKOCTh
BelecTBa. KonnuecTBo TEMIOTHI MpH TEIIONEepeaaye.

[TonstTne 06 ammabatHOoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMHKH.
[IpuMeHeHne T1epBOrO 3aKOHAa TEPMOJAMHAMUKHM K HM30MPOLECCaM.
I'paduaeckas maTepnperanus paboThI rasza.

Bropoii 3akoH TepmoanHamMuKki. HeoOpaTuMOCTh MPOLIECCOB B IPUPOJIE.
TennoBbie MamuHbL. [[pUHIUTIBI AEACTBUS TEIJIOBBIX MAIIWH.

[Ipeobpa3zoBanus sHepruu B TerioBbix MamuHax. KI1/] TemmoBoii MaIiHsbl.

Huxn Kapno u ero KITJI. Dxonorudeckre mpoOaeMbl TETIOIHEPTETUKH.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHenue. TBUraTelb
BHYTPEHHET0 CrOpaHus, ObITOBON XOJIOJUIbHUK, KOHIUIIOHED.
Hemoncmpayuu

Tepmoounamuuecxas (T/]) cucmema. 3adanue enewnux ycnosuti ons T/
cucmemvl. Buewnue u enympennue napamempuol. Ilapamempuor T/
cucmemvl KAk cpeonue 3Ha4eHUs 8eIUdUH, ONUCLIBATOWUX €€ COCMOSHUE

HA MUKPOCKONUYECKOM YPOBHE.

Hynesoe nauano mepmoounamuxu. Camonpouseonvnas peraxcayus T[]
cucmemvl K menio8omy pasHo8ecuUro.

Mopenb uzneanbHOro raza B TEpPMOJAMHAMUKE — CHCTEMa YpaBHEHUU:
ypaBHeHHe MenaeneeBa—KuianelipoHa U BbIpaX€HHME [UIsl BHYTPEHHEU
SHEpPruu. YCIOBUS MPUMEHUMOCTH 3TOM MOJENU: HU3Kas KOHLEHTpaLus
YacTHUL, BBICOKME TEMIIEpaTypbl. BrlpakeHue [Uisi BHYTPEHHEW SHEpruu
OJIHOATOMHOTO HUJealbHOTO Trasza. Keasucmamuueckue u HecmamuyecKue
npoyeccul.

OnemeHTapHas paboTa B TepMOAMHAMHKe. Bprumcienue paboTsl 1O
rpaduky mporuecca Ha pV-auarpaMmme.

Terutonepenava kak crmocod n3MeHeHus: BHyTpeHHel sHeprun T/l cuctemsr




1. N3MeHeHne BHYTPEHHE YHEPTUU Tela IPU COBEPIICHUU
paboThI: BbUIET MPOOKU U3 OYTBHUIKU MO/ JCHCTBHEM CKATOT'O BO3yXa,
HarpeBaHue 3(pupa BIaTyHHOU TpyOKe MyTEM TpEeHUs
(BumeomeMOHCTpAITHS).
2. W3meHeHne BHYTpEHHEH SHEprun(TeMIepaTypsl) Tejaa npu
TeIuIonepeaye.
3. OnpIT 110 a1MabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT €
BO3IyIIHBIM OTHUBOM).
4, Mojenu napoBoi TypOUHBI, IBUTaTelsl BHYTPEHHETO CrOPaHus,
PEaKTUBHOTO JIBUTATElIs.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomut
1. Usmepenue ynenbHON TEMIOEMKOCTH.

0e3 coBepieHus: padoThl. KoHBeKIus, TEMIONPOBOJHOCTD, H3TyUECHHE.
KonuuecTtBo temnotel. TemnoémMkocTs Tena. Yoervnas u monapuas
menioémkocmu eeujecmed. Ypasuenue Matiepa. Y nenpHasi TEILIOTaCTOPaHUS
ToruiiBa. Pacuér konuuecTBa TeIIoTH Npu Terionepenayde. [louarue o0
aanabatHoM mporecce. [lepBrlil 3aK0H TepMOIMHAMUKH. BHYTpeHH s
sHeprus. KonuyecTBo TemnoTsl 1 paboTa Kak Mepbl H3MEHEHUSI BHYTPEHHEH
sHepruu T/] cucrtemsl.
BTopoii 3aKk0H TEpMOJIMHAMUKHU JJIsI PABHOBECHBIX ITPOLIECCOB: YEPE3
3aJjlaHHO€ paBHOBecHoecocTosiHue TJI cucteMbl MPOXOAUT
eAMHCTBEHHas aauabaTta. AGcomoTHas Temneparypa. Bropoit 3akon
TEPMOJMHAMUKH JJI1 HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXKHO
nepenaTh TEIIOTYOT O0Jiee XOJIOAHOTO Tena K Oojiee HarpeTomy 6e3
komrencanuu (Kmaysuyc).
HeobpartumocTteiipupoaabIxnporeccoB. [ I[puHITUIBIIEHCTBUATEIIOBBIX
MaI¥H.
KITJI. MakcumansHoe 3Hauenue KII/. Llukn Kapno. Dkonornyeckue
ACTEKTHI UCIIOJIb30BAHUS TEIUIOBBIX JBUTaTeneil. TemnoBoe 3arps3HeHne
OKPYXAaIOIIEeH Cpeabl.
Texnuueckue ycmpoticmea u mexHoi02uyecKue npoyeccsl. XOIOANIbHUK,
KOHIUIMOHED, U3EIbHBINA U KapOOpaTOPHBIN ABUTATENH, NAPO6As
MypOuHa, noydenue C8ePXHUKUX MEMNEPamyp, YMuIu3ayus «meniossixy
0MX0008 C UCNONL30BAHUEM MENT0B020 HACOCA, YMUTUIAYUSL
buoopeanuuecko2o MonIU8a OJisi BbIpAOOMKU «MeNnio80U» U
9NEeKMPOIHEPLULL.
Hemoncmpayuu

1. I3meHeHue TeMmepaTypsl Ipy ainabaTH4eckoM pacliupeHuu.

2. Bo3nyiHoe orHMBO.

3. CpaBHEHHE Y/ICTBHBIX TEIUIOEMKOCTEH BEIIECTB.

4. CiocoObl M3MEHEHHS BHYTPEHHEH YHEPTHH.

5. UccnenoBanue annabaTHOTO TIpoIiecca.

6. KomnvromepHuvle Mooenu meniogulx dgueamerietl.
Yuenuueckuit sxkcnepumenm, nabopamopmusie padomul, nPAKmMuKym

1. I3Mepenue yaenpHOM TeI0EMKOCTH.

2. Hccneoosanue npoyecca ocmuiéanus eewecmaa.

3. Uccneoosarnue aouabamnozo npoyecca.

4. Uzyuenue 83aumocesnsu dHepUuL MeXCMONEKYIAPHO20
83AUMOOEUCMBUSL U MeMNepamypvl KUNEHUs HCUOKOCTELL.

Tema 3. ArperatHbie coctosiHus BetiectBa. Pa3zoBbie nepexo bl (5 4acoB)

Tema 3. Arperatrbie cocTosiHUs BetecTBa. Ma3zoBbie epexo bl (14 yacos)




[TapooGpazoBanuen koHneHcanus. Vcmapenue mkuneHue. AOCOTIOTHAS
U OTHOCHTEJIbHAs BJIAXXHOCTh BO3AyXa. HacelmeHHbli map. Y aenbHas
TEIioTa MapooOpazoBaHusl. 3aBUCHUMOCTh TEMIIEPATypbl KHUIEHHS OT
JaBJICHUS.
Teépnoereno.Kpucrammmueckue u amopdHble Tena. AHM30TPONHS
cBOMcTB KpucTauioB. JKuakue kpucramibl. COBpEMEHHbIE MaTepHalIbl.
[InaBneHven  Kpuctalm3auus.  YAenpHas  TEIUIOTAa  IUIaBJICHUS.
Cybnumarus.
YpaBHeHHe TEII0BOro OaiaHca.
Texnuueckue ycmpoticmea u npaKkmuyeckoe npumereHue: TUrpoMeTp
U TICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHH MOJIYYECHUS COBPEMEHHBIX
MaTepUasoB, B TOM YUCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.
Hemoncmpayuu

1. CBoiicTBa HACBHIIIEHHBIX MTAPOB.

2. Kurienue npu NOHWKEHHOM JaBIICHHUH.

3. CriocoObI M3MEpeHHUs BIaKHOCTH.

4. HaGmoieHre HarpeBaHus 1 TUIABJICHHUS KPUCTAJUIMIECKOTO BEIIECTBA.

5. JleMOHCTpalus KpUCTaJIOB.
Yuenuueckuii sxcnepumenm, nabopamopnviepadomot
1.MI3mepeHne OTHOCUTENBHOM BJIaXKHOCTH BO3/1yXa.

[TapooOpa3zoBanuen koHaeHcalws. McnapeHue 1 KureHue. Y AenbHas Teriora
napooOpa3oBaHusl.

HacelmenHbie 1 HeHachIeHHbIE Tapbl. KauecTBeHHas: 3aBUCIMOCTD
IUIOTHOCTH U JIaBJICHUS HACHIIIEHHOTO Mapa OT TEMIEPATyphl, UX
HE3aBUCHMOCTH OT 00bEMa HACHIIIEHHOTO Napa. 3aBUCUMOCThTEMIIEPATYPhI
KHUIICHUS OT JJaBJICHUS B KUIKOCTH.

BraxxHocThBO3/1yX2. AOCOMIOTHAsIMOTHOCUTEIbHASBIAXKHOCTE. TBEPIOE

teno. Kpucrammueckue u amopdHbieTena. AHU30TPONUS CBOMCTB
KpucTayuioB. [lnaBienne u kpuctawmM3anus. Y ielibHast TeryioTa

rwianenus. Cyonumarnusi.

Hedhopmayuu meépooco mena. Pacmsacenue u cocamue. Cosue.

Mooyns FOnea. Ilpeden ynpyeux oeghopmayuil.

Tennosoe pacuiupernue ixcudkocmeri u meeépovix mei, 00bEMHOE U

JUHelHoe pacuupenue. AH2ApMOHUIM MENNI08bIX KOIeOanUull Yyacmuy
gewecmea Kaxk npuvuUHa meniogo2o pacuupenus meji (HakaiecmeeHHoM
VposHe).

IIpeobpaszosanuesnepeuu 6 pazosvix nepexodax. Ypasuenue meniogozo
bananca.

llosepxnocmnoe  namsocenue.  Kosgpdpuyuenm  noeepxmocmnozo
Hamsaxcenus.. Kanunniapuvle senenus. Jlagnenue noo UCKPUBTIEHHOU
nosepxnocmolio scuokocmu. Qopmyna Jlannaca.

Texnuueckue ycmpoiicmea u mexHoi02uyecKue npoyeccol. XKUIKue
KPHUCTAIIJIbI, COBpEMEHHBIE MaTepUaJIbl.

Hemoncmpayuu

TennoBoe pacmmpenne. CBONCTBa HACHIIEHHBIX TapoB. Kunenue.

Kurmenre npu NOHMKEHHOM JaBIICHHH.

H3zmepenue cunvl nogepxnocmuo2o Hamsadxicenust. OnvimvlCMblIbHbIMU
NIEHKAMU.

Cmauusanue. Kanunnsaprviessnenus. Mooenu
ocuokocmu.  CrnocoObl  M3MEPEHUS  BIAKHOCTH.
HarpeBaHus U MIIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.
Buowt  degpopmayuii.  Habarwoenue  manvix — Oegpopmayuil.
Yuenuueckuit ~ sxcnepumenm,  nadopamopnvie  padompui,
npakmukym H3zyuenue 3aKkoHOMepHOCMEN UCRAPEHUS HCUOKOCME.
Hsmepenue yoenvhoui meniomsl niasieHus avoa. H3yuenue
CBOUCMB HACLIUEHHBIX NAPO8.

HEHbIOMOHOBCKOU
Hccnenosanne




N3mepenneadbcomoTHONBIAKHOCTHBO3IyXanOIIEHKaMacChIITapOBB
MIOMEIIICHHH.

Hzmepenue koa¢hghuyuenma noeepxHoCmHoO20 HAMANCEHUS.
Hszmepenue mooyna FOuea. Hccnedosanue 3agucumocmu
Oechopmayuu pe3auno6020 06pasya om NPUILONCEHHOU K HeM) CUTbL.

Paznen 4.0Onexkrpoaunamuka (22 gaca)

Pasznen 4. DnexrpoauHamuka (54 Jaca)

Tema 1. Dnexkrpocraruka (10 yacos)

Tema.l. Dnekrpuueckoemnoie (24 yaca)

DnekTpuzaiust Teia. DJIEeKTpUuYecKuil 3apsa. JlBa Buaa 3JIEKTPUUYECKHX
3apsnoB. [IpoBOAHMKHM, JMAPNEKTPUKH U MOJYNPOBOJHUKHU. 3aKOH
COXpaHEHUs IEKTPUUECKOr0 3apsa.
B3aumopeiictBuesapsnos.3akonKynona. ToueunsliianekTpuyecKui3apsia.
OnexTpuueckoe nojie. Hanpspk€HHOCTH aekTpuyeckoro noss. [Ipunnun
CYNEPIO3UIINH JIEKTPUUYECKUX Nosiel. JIuHum HanpsokEHHOCTH
AIEKTPUYECKOTO OJIA.

PaGora cuim  3IEKTPOCTATHUYECKOTO

ITOTEHIMAJIOB.

[1poBOIHUKNUIUANEKTPUKUBIIIEKTpOCTaTHUECKOMTIOIIE. [lnanekTpruueckas

IIPOHUIIAEMOCTb.

OnexrpoéMkocTb. KonzneHcarop. JeKTpo€MKOCTb TNIOCKOTOKOHIEHCATOPA.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Texnuueckue ycmpoticmea u npakmuieckoe npumMeHeHue. 3IEKTPOCKOIl,

JIEKTPOMETP, JIEKTPOCTATHYECKAS 3allnTa, 3a3eMJICHUE

ANEKTPONPUOOPOB, KOHACHCATOP, KOMHUPOBAIBHBIA ammapar, CTPYHHBIH

MIPUHTED.

Hemoncmpayuu

. YCTpONCTBOM MPUHIUIIEHCTBUAIIEKTPOMETPA.

. B3aumoercTBrHeHasIEKTPU30BaHHBIXTET.

. DIEKTPUUECKOENO0E3aPSHKEHHBIX TEL.

. [IpOBOTHUKUBAIEKTPOCTATUYECKOMIIOIE.

. DIeKTpocTaTuiecKas3aiuTa.

. AIMPIEeKTPUKUBAJIEKTPOCTATUYECKOMIIOIE.

. 3aBUCUMOCTb 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOIIA !
IIJJACTUH, PACCTOSHUS MEXKLY HUMU U AUDJIEKTPUUYECKON
IIPOHUIIAEMOCTH.

8. DHeprus3apsHyKEHHOT0 KOHJIEHCaTopa.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomut

1.M3MepeHnesnekTpoEMKOCTUKOHIEHCATOPA.

nond. Ilorenmman. PasHocTh

~No ok, wN

OnexTpu3auus Tesl U €€ NposBIeHUs. JleKTpuueckuil 3apsa. [[Ba Buna
ANEKTPUYECKUX 3apAn0B. [IpOBOIHUKH, AUDIIEKTPUKHU U TIOJYIIPOBOJHUKH.
DeMeHTapHbIN JIEKTPUYECKUN 3apsn. 3aKoH COXpaHeHUs
JIIEKTPUYECKOTO 3apsiaa.

BsaumopeicrBuesapsinos. Toueunbiesapsabl. 3akoHKy10Ha. DJIEKTpUYECKOE

nose. Ero nelctBue Ha 3ieKTpuuYeckue 3apsaabl.  HanpsokéHHOCTB
anekTpuyeckoro  mois.  IIpoOHeiii  3apsan.  JIluHMM  HanmpsDKEHHOCTH
JIeKTpUYeCcKOoro nojst. OAHOPOAHOE IEKTPUUYECKOE TOJIE.
[ToTeHuManbHOCTH NIEKTPOCTATUYECKOTO HOJIS. Pa3zHoctb

MOTCHIIMAJIOBH HampspkeHue. [loTeHIMallbHass dSHEprus 3apsjga B
AIIEKTPOCTaTUYECKOM Tiosie. [loTeHIuan 3IeKTpPOCTaTUYECKOTO IOJI.
CBs13b HaPSKEHHOCTH

MOJIE M Pa3HOCTH TOTEHIUANOB [UIsl DJIEKTPOCTATUYECKOro mojs (Kak
OJTHOPOJTHOT'O, TaK U HEOJHOPOJIHOTO).

[TpUHIUTICYTIEPTIO3UITHUAICK TPHYECKUXITONICH.

Ilone moueunoeo 3apsoa. Ilone pasnomepHno 3apsdicennoli cgepol. Ilone
DABHOMEDPHO  3apANCEHHO20 no 00wémy wapa. Ilone pagnomepno
3apscenHol OeckoHeunou naockocmu. Kapmunvl nunuinanpscéHnocmu
amuxno.et

UIKBUNOMEHYUANLHBIXNOBEPXHOCTIEU.

[TpoBOTHUKK B AJIEKTPOCTATHYECKOM TIOJie. YCJIOBHE PaBHOBECHS
3apsaoB. JIMANEKTPUKH B AJIEKTPOCTATHUECKOM Moiie. Jludnekrpudeckas
MIPOHHIIAEMOCTh BEIECTBA.

Konnencarop. DneKTpo€MKOCTh KOHJEHcCAaTopa. IEKTPOEMKOCTh
TJIOCKOTO KOHJICHCATOPA.

Iapannenvnoe coedunenue konoencamopos. Ilocie dosamenvHoe
coeduHeHue KOHOeHCcamopos. JHEPTUs 3apsHKEHHOT0 KOHIEHCaTopa.
Heudicenue 3apsaniceHHOl Yyacmuybl 8 00OHOPOOHOM INEKMPUYECKOM NOJIe.
Texuuueckue ycmpoticmea u mexHono02udecKue npoyeccsl. dAEKTPOCKOII,
AIIEKTPOMETP, SIEKTPOCTATUUECKAS 3aIMTa, 3a3EMJICHHE JIEKTPOIPUOOPOB,




KOHJICHCATOPHI, 2enepamop Banoe I paagha.

Hemoncmpayuu

YCTpoHCTBO U IPUHLIMIT AEUCTBUSI 3JEKTPOMETPA. DIEKTPUUECKOE T110J1€
3apSKCHHBIX MIAPUKOB. DIEKTPUIECKOE TI0JIE IBYX 3apsHKEHHBIX TUIACTHH.
Mooenv anexmpocmamuuecxkoeo eenepamopa (Ban oe I paaga).
[TpOBOTHUKY B 3JEKTPUUECKOM IOJIE. DIEKTPOCTATUUECKAs 3aIINUTA.
Yempoticmeo u Oeticmeue konoencamopa noCmosiHHOU U

nepemeHHoU EMKOCMU.

3aBUCHUMOCTH 3JIEKTPOEMKOCTH TIIOCKOT0 KOHAEHCATOpa OT IO In
TUTACTHH, PACCTOSIHHSI MEXKIY HUMU ¥ TUAJICKTPUICCKON TPOHUIIAEMOCTH.
DHeprust ANMEKTPUUECKOTO TMOJIS 3apsHKEHHOT0 KOHIEHCaTopa.

3apsaoka u pazpsa0 KakoHOeHcamopa yepes pe3ucmop.

Yuenuueckuit 3xcnepumenm, naéopamopnsie padomol, NPAKMUKYM
Oyenka cun 83aumMo0elucmeusi3 apsaHCeHHbLX me.

Habnioodenue npespawenus snepauu 3apsiceHH020 KOHOeHcamopda 8
9HEpeUI0 U3TY4eHUs

ceemoouoda. Mzyuenuen pomexkanus moka 6 yenu, cooepicaujeli
KoHnOeHcamop. Pacnpedenenue pasHocmu nomenyuanios (HanpsaxiceHus)
npu noc1e008amenbHOM COeOUHeHUU

KoHOeHncamopos.Hlccneoosanue paspsada KoHOeHcamopa uepes pesucmop.

Tema 2. [TocTostHHBIN dmeKTpryYecKuil TOK. TOKHU B pa3HbIX cpenax (12 yacos)

Tema 2. ITocTOSHHBIH SIEKTPUIECKU TOK (24 Jaca)

DJeKTpUUecKUil TOK. Y CJIOBHUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA.
Wctounuku Toka. Cuna Toka. [IocTOSHHBIHI TOK.

Hanpspokenne.3akon OMa a1 yyacTKa LeTu.

DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE CONPOTUBIICHUE BEIIECTBA.
ITocnenoBarenbHOE, MAapauIENbHOE, CMEILIAHHOE COEIMHEHHUE ITPOBOIHUKOB.
Pabora anekrpuyeckoro Toka. 3akoH Jlxoyns—IJIenna. MouHocTh
NEKTPUYECKOTO TOKA.

O/1C u BHYyTpEHHEE CONPOTUBIIEHUE NCTOYHUKA TOKa. 3akoH OMa 11
MOJTHOM (3aMKHYTOM) AJIeKTpuIecKkoi nemu. KopoTkoe 3ampikaHue.
DneKTpOHHAs IPOBOJAUMOCTD TBEPABIX METAIOB. 3aBUCUMOCTD
COIIPOTHUBIIEHUS METAJIIOBOT TeMIiepaTypsl. CBEpXIpPOBOIUMOCTb.
DnexTpuuecKuid TOK B BakyyMe. CBOICTBA 2JIEKTPOHHBIX ITyYKOB.

Cuna toka. [TocTossHHBIN TOK. Y CI0BHSI CyIIECTBOBAHUS IIOCTOSIHHOTO
anekTpudeckoro Toka. Mcrounuku Toka. Hanpsoxkenne U u DJ1C E.
3akoH OMa it yyacTKa LEeMH.

DNEeKTPUUECKOE COMTPOTUBIIEHUE. 3aBUCUMOCTb COMPOTUBIICHUS OJTHOPOAHOTO
MIPOBOJIHUKA OT €0 JIJIMHBI U TIJIOIAIA TTOTIEPEYHOTO CEYCHHUSI.

VY aenbHOE CONPOTUBIIEHUE BEIIECTBA.

[TocnenoBarenbHOE, napajieNbHOE, CMeIlIaHHOe COEIMHEHUE
MPOBOAHUKOB. Pacu€r pa3BeTBIEHHBIX 3JEKTpUUYECKUX Ieneil. /lpasuna
Kupxzoga. Pabota snextpuueckoro Toka. 3akoH [xoyns—IJlenna.
MOIIHOCTb 3IEKTPHUECKOTO TOKA. Tennosas MOwHOCYb, 8bloeniemMas Ha
pesucmope.

OJIC n BHYTpEeHHEE CONPOTHUBJIEHHWE MCTOYHUKA TOKa. 3akoH Oma st
MOJIHOM (3aMKHYTOM) 3JIEKTpUUECKOM 1enu. MOIIHOCTh UCTOYHUKA TOKA.




[TonynpoBonuuku. CoOCTBEeHHAs U TPUMECHAs TPOBOANMOCTh
oJynnpoBoAHUKOB. CBolicTBa p—N-niepexona. [lomynpoBogHukoBbIe
pUOOPHI. DIEKTPUUECKUN TOK B PaCTBOPAX U PACILIABAX AJICKTPOIUTOB.
DNEKTPOIUTHYECKAS AUCCOLUALS. DIIEKTPOIIN3.

DneKkTpuyecKuil ToK B razax. CaMoCTOATENbHBIN U HECAMOCTOSATEIbHBIN
paspsa. Moinnus. [Tnazma.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumererue . aMnepmerp,
BOJITMETP, PEOCTAT, UICTOYHUKU TOKA, HJIEKTPOHATPEBATEIbHBIC
pUOOPBHI, FJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS,
BAaKyYMHBIN MO, TEPMHUCTOPBI U POTOPE3UCTOPHI, OTYIPOBOTHUKOBBIN
JIMOJ1, TAJIbBAaHUKA.

Hemoncmpayuu

1. V3mepeHue cuiibl TOKa U HAIPSHKEHMUSL.

2. 3aBUCUMOCTb CONPOTHUBIICHUS IIMIMHIPUIECKUX MPOBOTHUKOB OT
JUTHBI, TUIOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepuara.
CwmerianHOe COeTMHEHUE TIPOBOIHUKOB.

[Ipsimoe n3mepenue 3/1C. KopoTkoe 3aMblkaHK€e raJIbBAHUYECKOTO
3JIEMEHTa M OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

5. 3aBUCHUMOCTHCOMPOTHBICHUSIMETAIIIOBOTTEMIIEPATYPHI.

6. IIpoBOIMMOCTH DIEKTPOIUTOB.

7 HckpoBoli pa3psa 1 IpOBOAUMOCTB BO3AYXA.

8.  OIHOCTOPOHHSS MPOBOAMMOCTD JAHO/A.

Yuenuueckuir sxcnepumenm, nabopamopnvie pabomut

1. 3yuyeHue cMeaHHOTO COCTMHEHHS PE3UCTOPOB.

2. Nzmepenune DJ]C ncToYHMKA TOKA U €r0 BHYTPEHHETO COMIPOTHUBIICHUSI.

3. HaGmroteHne 3meKTposn3a.

> w

KopoTtkoe3zambikanue.

Komnoencamopeyenunocmosnnozo moka.

Texnuueckue ycmpoticmea u mexHoi02u4ecKue npoyeccol.
aMIepMeTp, BOJIBTMETP, PEOCTAT, CUETUHUK DIIEKTPUUECKON IHEPTHH.
Hemoncmpayuu

W3mepeHn ecuitbl TOKA U HAMTPSKEHHUSL.

Hccnedosanue 3asucumocm ucuivl moxka om HanpsiceHus OJis
pesucmopa, 1amnsvl HAKaIU8aHUus U c8emoouooq.

3aBUCHUMOCTh CONPOTUBIICHUS IMJIMHAPUYECKUX MPOBOJHUKOB OT JUIUHEI,
IUIOIA/IM TIOTIEPEYHOT0 CEeUEHUs U MaTepHaia.

Hccnedosanue 3asucumocmu cuibl moxka om CONpomusieHus npu
HOCMOSIHHOM HANPANCEHUU.

[Tpsimoe uzmepenue 3J1C.KopoTkoe 3aMblkaHN€ TajIbBaHUYECKOTO
AIIEMEHTA U OlIEHKa BHYTPEHHETO CONpOoTuBIeHUs. Cnocobwl coeouHenus
ucmounuxos moxa, 3/C 6amapeil.

Hccneoosanue paznocmu nomeHyuano 6mMexicoy noaocamu UCMoOYHUKA
MOKa Om Cuibl MOKA 6 yenu.

Yuenuueckuit sxkcnepumenm, nadopamopmuuie padomet, npakmuxym
Hccneoosanue cmeutanno2o coeouneHus: pe3ucmopos.

H3zmepenue yoenvno2o conpomusnenusi npo80OHUKOS.

Hccnedosanu ezasucumocmu cuibl moxka om HaAnpsiceHus OJis 1amnol
HAKATUBAHUSL.

Yeenuuenue npedena usmepenus amnepmempa (6o1ommempa,).
Nzmepenne DJ1C 1 BHYTPEHHETO COTPOTUBIICHUS UCTOYHUKA TOKA.
Hccneoosanue 3asucumocmu I/]C canveanuueckozo snemenma om
8peMenU npu KOPOMKOM 3aMbIKAHUU.

Hccnedosanue pasHocmu nomenyuaniog mexcoy noaocamu UCmo4HuKa
MOKa OM CUlbl MOKA 8 Yenu.

Hccnedosanue 3a8ucumocmu nonie3Hot MOWHOCMU UCTOYHUKA MOKA
om Ccunbl MoKa.

Habmonenne anexktponuza

Tema 3.Toku B pa3Hbix cpenax (6 yacos)

OnexTpuueckas IPOBOJUMOCTb pPa3jIMUYHBIX BELIECTB. OJIEKTPOHHAs
MIPOBOJIUMOCTh  TBEPABIX METAUIOB. 3aBHUCHUMOCTHb COIPOTHBIICHHS
METAJIJIOB OT TeMIieparypsl. CBEpXIpPOBOIUMOCTb.




DJIeKTpUYECKUid TOK B Bakyyme. CBOICTBa HSJIEKTPOHHBIX IYYKOB.
[TonynpoBonuuku.  CoOCTBeHHass W NIpUMECHass  IPOBOAMMOCTH
nosynpoBogHukoB. CpoiictBa p—Nn-nepexona. [lonynpoBoaHHUKOBBIE
npuOOpbl. DIEKTPUUYECKHM TOK B DSJIEKTPOJIUTAX. OJEKTPOJIUTHYECKAs
Jquccoranus. DieKTpoin3. 3akoHsl Dapajest s AIEKTPOIu3a.
DneKTpuueckuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITEIIbHBIN
paspsa. PasnuuHble TUOBI  CaMOCTOSTENBHOIO paspsaa. MOoiHus.
[Inazma. Texnuueckue ycmpoucmea u npaKmuiyeckoe npumeHeHue:.
ra3zopaspsiiHbie JIaMIIbl, AJIEKTPOHHO-JIy4€Bast TpyOKa,
MOJIYTIPOBOJHUKOBBIE ~ MPHUOOPHI:  JHUOMA, TPAH3UCTOpP, (POTOAUOM,
CBETOJIMOJI; TaJbBaHUKA, pa()MHUPOBAHUE MENH, BBIIJIABKA AJFOMUHUS,
AIIEKTPOHHAS! MUKPOCKOIUSI.

/emoncmpayuu

3aBUCUMOCTb COIPOTUBIIEHUS] METAJUIOBOT TeMIiieparypsl. IIpoBoiumMocTts
AJIEKTPOJIUTOB.

3axonwl snexmponuza @apaoes. Hckposoii pa3psao u npogooumMocms
6030yxa. CpasHenue npo8ooUMOCmU Memaiios u noaynpo8oOHUKOS.
OAHOCTOPOHHSISI TPOBOIUMOCTD JINO/1A.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKMuUKym
HaGmonenue »snektponusa. H3zmepenue 3apsaoa 00HOBANEHMHO20 UOHA.
HccnedosanuesagucumocmuconpomusieHusmepmopesucmopaommem-nepa-
mypol. Cuamue 801bm-amMnepHoll XapaKmepucmuk OUood.

OU3NYECKUU ITPAKTHUKYM (16 uacos)

Cnocobul usmeperus Qu3uyeckux 6eIUdUH ¢ UCNOTb308AHUEM AHANO208bIX
U Yugdposvix uzMepumenbHblX NPUOOPO8 U KOMNbIOMEPHLIX OAMYUKOBbIX
cucmem. Abcomomuvie U OMHOCUMENbHbIE NOSPEUIHOCU  UBMEPEHUL
Qusuueckux senuyun. Oyenka epanuy nocpeuHocmell.

IIpogedenue KoceeHHbIX UZMEPEHUT, UCCIe008AHULL 3a8UCUMOCTEN Pu3U-
YeCKUX 8elUYUH, NPOBEPKA NPEVTIOHCEHHBIX cunomes (8b100p uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pazoena X« Yuenuueckuu sKkcnepumenm, a-
bopamophbvie pabomol, NPAKMUKYM»).

Pe3eps (2 yaca)

Peseps (10 gacoB)




COAEPKAHUE YUYEBHOI'O IIPEIMETA «®U3UKA» 11 knacc

Ba3oBblii ypoBeHb (2 uaca)

YruyoseHHblit ypoBeHb (5 yacoB)

PA3JIEJT 4. DJIEKTPOJITMHAMUKA (11 u)

PA3JIEJI 4. SJIEKTPOAMHAMUKA (27 u)

Tema 4. Maznummnoe none. Inexkmpomaznumnasn unoykuus (11 u)

Tema 4. Maznummnoe none (14 u)

ITocrostHHBIE MarHUTEL. B3anMoneiicTBHE IOCTOSHHBIX MArHUTOB. MarHuTHoOe
nosie. Bexrop MarauTHOM HHAYKIMK. [IpuHIMI cyneprio3niuyu MarHUTHBIX
nosiel. JIunum MarauTHOM MHAYKIMK. KapTvHa JIMHUM MAarHUTHON MHAYKIUU
I10JIs1 IOCTOSIHHBIX MArHUTOB.
MaruauTtHO€ 1ose NpoBOJHUKA ¢ TOKOM. KapTrHa JIMHUIA HHIYKIMH
Mar#MTHOI'O IOJISL NIMHHOTO MIPSIMOTO IPOBOJHUKA U 3aMKHYTOT'O
KOJIBLIEBOT'O IIPOBOJIHUKA, KaTYIIKU C TOKOM. OnbIT Opcrena.
BsaumopeiictBue npoBoJHUKOB ¢ TOKoM. Cuia Amnepa, €€ MoIyib U
HaIpaBJICHUE.
Cuna Jlopenua, e€ Moynb U HarpaBiieHue. [|BukeHne 3apsyKeHHON YacTHIIBI
B OJTHOPOJTHOM MarHUTHOM nojie. Pabota cuibl Jlopenua. SIBnenue
AJIEKTPOMarHuTHOM MHIYKIMU. [loTokBekTOpamMarauTHoi nHAykuuu. J/1C
MHIYKIMH. 3aKOH 3JIEeKTpoMarHuTHoW nHaykuuu ®@apanes. Buxpesoe
anektpuyeckoe nosie. 3J1C MHAYKINN B TPOBOJAHUKE, TBUKYIIIEMCS
IIOCTYIATEIIbHO B OAHOPOJIHOM MarHuTHOM noje. [Ipasuio Jlenna.
NunyktuBHOCTE. SBNeHne camonuaykiun. J/]C caMOMHIyKITIUH.
DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.
OJEeKTPOMarHuTHOE TOJIE.

Texnuueckue ycmpoucmea u NpPaKmuiecKkoe npumeHenue: TOCTOSHHBIC
Mar"MThl, 3JIEKTPOMArHUTBI, AIEKTPOABUTATENb, YCKOPUTEIN IEMEHTapHbIX
YaCTHUL, UHAYKIIMOHHAS M€Yb.

B3aumoselicTBre NOCTOSTHHBIX MarHUTOB U IPOBOJJHUKOB C TOKOM.
MaruautHoe
nosie. BekTop MarHuTHON MHAYKIMH. [[pUHIMI Cyliepno3uliMy MarHUTHBIX
nosiei. JImHuyM MarHuTHOM MHAYKIMY. MarHuTHOE 10JIe IIPOBOIHUKA C
TOKOM (IIPSIMOTO MTPOBOHHUKA, KATYIIKU U KPYroBOoro BuTka). OnbIT Dpcresa.
Cuna Amnepa, e€ HanpasiieHue U Moayib. Cuia JlopeHua, e€ HanpaBieHue U
MOAYJb. J{BH>KEHHE 3apsKEHHOM YaCTULBI B OJTHOPOJHOM MarHMTHOM II0JIE.
Pabota cuel Jlopennia. MaruutHoe 1osie B BemecTBe. PeppomacHemuxu,
napa- u OuamazHemuKu

Texnuueckue ycmpoiicmea u MexHOLO2UYECKUe Npoyeccvl: TMPUMEHEHUE
MOCTOSIHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TeCTEeP-MYJIbTUMETD,
ANEeKTpoABUraTenb SIkoOu, yCKOPUTETU 3JIEMEHTAPHBIX YaCTHULL.




JHemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHE SJICKTPOHHOT'O Iy4YKa MAarHUTHBIM TOJIEM.
JIMHUY UHTYKIIUM MarHUTHOTO TIOJIS.
BsaumoneiicTBie IBYX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HetvictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.
SIBneHue AMEKTPOMArHUTHON UHTYKITUH.

IIpaBuio Jlenma.

3aBucumocts J/1C MHAYKIMY OT CKOPOCTU U3MEHEHUS
MarHMTHOTO TIOTOKA.

10. SIBneHme caMOMHIYKIIUH.

COoNOORWDNE

Yuenuueckuii sxcnepumenm, nabopamopnuvie padbomut
1. H3ydeHue MarHUTHOTO MOJISl KaTYIIKH C TOKOM.
2. HWccnenoBaHue ASHCTBHSI IIOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.
3. HccnenoBaHue sSIBIEHUS dJIEKTPOMArHUTHON WHAYKIIUH.

Hemoncmpayuu

1.

2.

Nookw

Kaprtuna nuHUN MHIYKOMM MarHUTHOIO IIOJIA IIOJIOCOBOTO M
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuHa nuHuid MarHUTHOM MHAYKUMHU IOJS JJIMHHOTO IPSIMOIO
IIPOBOJIHUKA U 3aMKHYTOI'O KOJIBLEBOI'O IMPOBOJHUKA, KATYIIKU C
TOKOM.

B3aumopeiicTeue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Awmrepa.

JeiictBue cuibl JIopeHia Ha MOHBI JIEKTPOJIUTA.

Habnronenue aBrkeHHs My4yka 3JIeKTPOHOB B MArHUTHOM TIOJIE.
[TpuHUMD KEHCTBHS AIEKTPOU3MEPUTEIBHOTO prdopa
MarHUTOXJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padomul, npaKkmuKym

1.
2.
3.

o oA

HccnenoBanue MarHUTHOTO MOJISt IOCTOSTHHBIX MAarHUTOB.
HccnenoBanue CBOMCTB (heppOMarHeTHKOB.

WccnenoBanue neicTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C
TOKOM.

N3mepenue cunel Amnepa.

N3ydenue 3aBUCUMOCTH CHIIBI AMIIepa OT CHJIBI TOKA.
OmnpeneneHre MarHUTHON MHIYKIIUU HA OCHOBE U3MEPEHUS CUIIbI
Awmriepa.




Tema 5. Inexkmpomaznumnan unoykyus (13 u)

SIBneHune ANeKTPOMarHuTHOM MHAYKIMU. [T0TOK BeKTOpa MarHUTHOM
nHaykuun. O/1C nHaykuuu. 3aKoH 31eKTpoMarHuTHol nHaykiuu dapanes.
Buxpesoe anekrpudeckoe nojie. Toku @yko. 31C nHAYKIIMU B TPOBOIHUKE,
JBUKYIIEMCS TIOCTYNATEIbHO B OJTHOPOTHOM MarHuTHOM mosie. [IpaBuso
Jlenna.
NunyktuBHoCcTh. KaTyiika MHAYKTUBHOCTH B II€MTU TOCTOSIHHOTO TOKA.
SBnenune camonHaykiuu. IJIC caMOMHAYKIMHA. DHEPIUsi MArHUTHOTO TTOJIS
KaTYIIKA C TOKOM. DJIEKTPOMAarHUTHOE T0JIe

Texnuueckue ycmpoiicmea u mexrHoio2uyecKue npoyeccvl: AHIYKIIMOHHAS
neyb, COJICHOU/I, 3alIUTa OT JIEKTPU3AIMHU TEJ MPU ABUKECHUU B MATHUTHOM
rnose 3emin.

Hemoncmpayuu
1. HaGmoneHue siBJICHUS 2JEKTPOMArHUTHON MHIYKIIUU.
2. HUccnenoanue 3aBucuMocty DJ{C UHIYKIIUU OT CKOPOCTH
W3MCHEHUS MAarHUTHOTO TOTOKA.
IIpaBuio Jlenna.
[Tamenre MarauTa B aJJIOMUHHEBOM (MEIHOM) TpyOe.
SIBieHne cCaMOMHAYKIINH.
UccnenoBanue 3aBucumoctu I/1C caMOMHAYKIIMH OT CKOPOCTH
U3MEHEHUs CHJIbI TOKA B IEMH.

o Uk w

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomot, npaKkmuxym
1. HccnenoBanue siBIEHUS SJIEKTPOMArHUTHONW WHIYKITHH.
2. Omnpenenenne UHIYKIIMN BUXPEBOTO MAarHUTHOTO TTOJISL.
3. HccnenoBaHue sIBIICHUS CAMOHWHTYKITHH.
4. COopka MOAENH 3JIEKTPOMArHUTHOTO T€HEpaTopa.

PA3JIEJI 5. KOJIEBAHI S U BOJIHBI (24 4)

PA3JIEJ 5. KOJIEBAHIS 1 BOJIHBI (60 1)

Tema 1. Mexanuueckue Kon1ebanus u 31eKmMpoMasHUmMHble
xoneoanus (9 u)

Tema 1. Mexanuueckue konevanus (10 u)




KonebarenbHas cucrema. CBOOOIHBIE MEXAHUYCCKHUE KOJICOAHNUS.
I"apmonnueckue konedanus. [lepruon, yacrora, aMmuTyaa u dasza
koseOanuit. [IpyxuHHBIN MasTHUK. MaTeMaTuuecKuii MasiTHUK.
YpaBHeHHE rapMOHHYECKUX KosieOaHui. [IpeBpalienue sHepruu npu
TApMOHHYECKHUX KOJICOAHUSX.
Koneb6arenbubiii KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUS B
UJcaTbHOM KOJIe0ATeTbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHUICCKUMU H
AJIEKTPOMAarHUTHBIMU KoJiebanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHHUS
SHEPTUU B HJICATHHOM KoyiebaTelbHOM KOHTYpe. [Ipencrarienue o
3aTyxarouux KojiebaHusx. BeiHyX/IeHHbIE MEXaHUUYECKUE KOIeOaHusl.
Pe3onanc. BeiHyXIeHHBIE AIEKTPOMArHUTHBIE KOJIEOaHMUS.
[lepemennsbiii Tok. CHHYCOHM1aTbHBIN IEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYJHOE U JEHCTBYIOLIEE 3HAYEHNUE CUIIBI TOKA U
HanpspkeHus. Tpancdopmarop. [IponsBoicTBO, epenaya U NoTpedIeHE
AIEKTPUUYECKOMN PHEPTUU. IKOJOTUUECKUE PUCKH MPU TTPOU3BOICTBE
aneKTposHeprun. KynbTypa ucrosib30BaHusl 371€KTPOIHEPT U B IOBCEIHEBHOM
JKU3HU

Texnuueckue ycmpoucmea u npaxmuyeckoe npumenenue: EKTPUUECKUI
3BOHOK, T€HEPATOP NEPEMEHHOr0 TOKA, TMHHUH JIEKTPONEpeaay.

Hemoncmpayuu
1. HUccnenoBanue mapaMeTpoB KOeOaTEIbHON CHCTEMBI
(IpY>KUHHBIN WU MAaTEMAaTUYECKUN MAsITHHK).
Habmonenne 3aTyxaromumx KojaeOaHmid.
HccnenoBanme cBOMCTB BBIHYKICHHBIX KOJIEOaHU.
Habmonenue pezonanca.
CB00OOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.
OcrumiorpaMmsl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHHS OT
BPEMEHHM ) JUIS SJIEKTPOMArHUTHBIX KOJIeOaHui.
7. Pe3oHaHC mpu MOCIEeI0BATEILHOM COCIMHEHUH PE3UCTOPA,
KaTyIIKU UHAYKTUBHOCTH U KOHJIEHCATOPA.
8. Moaenb TUHUH dIIEKTPONepeayH.

o gk wn

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomut
1. HccnemoBanue 3aBUCUMOCTH MEPUOIa MAJIBIX KOJIeOaHUH Tpy3a
Ha HUTH OT JJIMHBI HUTU U MACChI I'py3a.

Konebarenpuas cucrema. CBoOOIHBIE KONIEOAHUSI.
IMapmonnueckue konedanus. Kunematnueckoe U TMHAMHUYECKOE OMKMCaHUE.
DHepreTuyecKoe OMUCcaHue (3aKOH COXPaHEHUS MEXaHUUECKOW SHEPIUn).
Bv1600 ounamuyeckoeo onucanusn 2apMOHUYECKUX KOAeOaHul u3 ux
9HEpeemuuecK020 U KUHeMamuiecKko2o0 ONUCaHusl.
Amnnumyoa u paza xonebanuil. Ceés3b amniumyovl Ko1eOaHUull UCXOOHO
BENIUYUHBL C AMIIUMYOAMU KOIeOaHUll eé CKOPOCMU U YCKOPEHUS.
[Tepuon u yactora xosebanuii. [Tepro MabIX CBOOOAHBIX KOJICOAHUIA
MareMaTuueckoro MasTHuka. [leprnos cBOOOAHBIX KONEOaHHIA MIPYKUHHOTO
MasITHUKA.
[TonsTtue o 3aryxaromux Konedanusx. BeiHyxneHnsie konedanus. Pezonanc.
Pe3onanchHas kpuBas. BiusHue 3aTyxanus Ha BUJ pe30HAHCHOW KPUBOM.
ABTOKOJIE0aHUS

Texnuueckue ycmpoucmea u mexHoa02uuecKue npoyeccyl:
METPOHOM, 9acChl, KaueJIl, My3bIKaJIbHbIC HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu

1. 3amuch xonedaTeIbHOTO ABUKEHUS.

2. HaOmnroneHne HE3aBHCHMOCTHUIIEPHO/IA MAJTBIX KOJIEOaHUH TPpy3a
Ha HUTH OT aMIUIUTY/bI.

3. HccrnenoBanue 3aTyxaroniux KOJICOAHWH M 3aBHCUMOCTH TIepHOJa
CBOOOIHBIX KOJIEOAHUH OT COMPOTHUBIICHUS.

4. W ccnenosanue kojebaHuil rpy3a Ha MAaCCUBHOM NMPYXHUHE C 1IETbIO
¢bopMupoBaHusl  mpeAcTaBieHUNM 00  uAealbHOM  Mojenu
HPY>KUHHOT'O MasTHHKA.

5. 3aKoH COXpaHEHMs SHEPTHU NP KOJIEOAHUSX Ipy3a Ha MIPYKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJICOAHHH.
7. HaOmronenue pe3oHaHca.

o

Yuenuueckuii 5xcnepumenm, nabopamopnvie padomol, nPAKMUKYM
1. Wsmepenue nepuona CBOOOMHBIX  KOJICOAHHI HUTSHOTO H
MPY>XUHHOI'O MassTHHUKOB.
2. V3yueHue 3aKOHOB JIBIKEHUS Tella B XOJIe KoJeOaHu Ha
YIIPYTOM THOJBECE.
W3yueHne TBMKEHUS] HUTSTHOTO MasiTHHKA.
4. TlpeobpazoBaHue YHEPTUHU B MPY>KUHHOM MAasITHHKE.

w




2.

HccnenoBanue nepeMeHHOTO TOKA B IIEMH U3 MTOCIIEI0BATEILHO
COCIMHEHHBIX KOHJEHCATOpa, KaTYIIKU U PE3UCTOpa

5. HccnenoBanue yObIBaHUS aMIUTATYABI 3aTYXaIOMUX KOJICOaHMIMA.
6. HccnenoBanue BHIHYXICHHBIX KOJICOAHUM.

Tema 2. Inexkmpomaznummnwie konevanusn (15 u)

Konebarenbublii kKoHTYp. CBOOOIHBIE 3IEKTPOMArHUTHBIE KOJIEOaHUS
B HJcalbHOM KojeOarenmbHOM KoHType. ®Dopmyna Tomcona. Cesse
amnaumyowvl 3aps0a KOHOEHCamopa ¢ amMiIumyoou Culvbl MmMoKd 8
KonebamenvbHoM Koumype. 3aKOH COXpPAaHEHHS HHEPTUU B HUACATHHOM
KoJIe0aTeIbHOM KOHTYype. 3aTyxXalollhe 3JIEKTPOMAarHuTHbIE KojeOaHus.
BeIHYy)XIE€HHBIE — 2JMEKTpOMAarHUTHBIE —KoneOanus. [lepeMeHHBIN — TOK.
MoImHOCTh IEPEMEHHOT0 TOKAa. AMIUIMTYIHOE U JIEHCTBYIOIIEE 3HAUYCHUE
CWIBI TOKAa W HANPSHKCHHUS TIPH PA3IMYHOW (PopMe 3aBHCHMOCTH
NEPEMEHHOT0 TOKa OT BPEMEHHU.
Cunycouodanvhuwiii nepemennslii mok. Pezucmop, konoencamop u kamywka
UHOVKMUBHOCMUBYENU CUHYCOUOATbHO20 NepeMeHH020 moka. Pesonanc
mokog. Pezonawnc nanpsoicenuii.
Wneanwublit Tpanchopmatop. [IponsBoactso, nepeaaya u norpedieHue
JIEKTPUYECKON YHEPTUU.
DKOJOTUYeCKHe PUCKU TPH MPOU3BOACTBE deKTpodHepruu. Kymnsrypa
WCTIONIH30BAHUS JIEKTPOIHEPTUH B TOBCETHEBHON YKHU3HH.

Texnuueckue ycmpoticmea umexHo102u4eckue npoyeccyl.
JJEKTPUYECKUN 3BOHOK, TE€HEpaTop MEPEeMEHHOr0 TOKa,
JIMHUY JIEKTpOIIepeIay.
Hemoncmpayuu
1. CBoOomHBIC YNIEKTPOMArHUTHBIE KOTEOAHHUS.
2. 3aBHCHMOCTH YaCTOTHI CBOOOIHBIX KOJICOAHUH OT MHAYKTHUBHOCTH H
€MKOCTH KOHTYpa.
OcuusuiorpaMMbl 3IE€KTPOMAarHUTHBIX KOJIEOaHHH.
['eneparop He3aTyxaroNMX IEKTPOMArHUTHBIX KOJICOAHUH.
Mozenb AIIeKTPOMarHUTHOTO TeHepaTopa.
BBIHYXICHHBIE CHHYCOHTaTbHBIC KOJICOAHWSI.
Pesuctop,  karymika WHIYKTHBHOCTH UKOHJICHCATOp B
1[eNU MIEPEMEHHOT0 TOKa.

No o kow




8. Pe3onaHc mpu mocienoBaTeIbHOM COSAMHEHUN PE3UCTOPA,
KaTyIIKU HHIYKTUBHOCTH M KOHJICHCATOPA.

9. YcrpolicTBO M MPUHIMI ACHCTBUS TpaHc(hopmaTopa.

10. Mopenb TUHAH AIIEKTPONICPETaUH.

Yuenuueckuit s3xcnepumenm, naéopamophsle padomol, RPAKMUKYM

1. Wsygenue Tpancdopmaropa.

2. HccrnenoBanue mepeMEHHOT0 TOKA Yepe3 MOCIIeA0BaTEeIbHO
COCTMHEHHBIC KOHJICHCATOP, KAaTYIIKY M PE3UCTOP.
HabnroieHue 3J1eKTpOMarHiTHOTO PE30HAHCa.

4. Hccnedosanue padomuvt UCHIOYHUKOG C6eMA 6 Uenu
nEPeMeHH020 MOoKa.

w

Tema 2. Mexanuueckue u nekmpomazrummnoie 60JiHot (5 u)

Tema 3. Mexanuueckue u 3nexmpomazrummnsie 60inot (10 u)

Mexanuyeckue BOJIHBI, yclioBUs pactipoctpanenus. [lepuoa. Cxkopocthb
pacnpocTpaHeHus U JyIMHA BOJIHEI. [lonepeyHbie v Mpoa0IbHbIE BOJIHEI.
Nurepdepentus u nudpakius MexaHnuecKux BoiH. 3ByK. CKOpPOCTh 3ByKa.
I'pomkocTs 3Byka. BeicoTta ToHa. TemOp 3ByKa. D71€KTPOMarHUTHbIE BOJIHBI.
VYcnoBus u3NydeHus 3IEKTPOMAarHUTHRIX BOJIH. B3anuMHas opueHTanus
BeKTOpOB E, B,V B anexrpomaruutHoOl BoiHe. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXeHHE, IPENIOMIICHHE, MOISpU3aIus, Judpakius, uHTephepeHIus.
CKOpOCTh AJEKTPOMAarHUTHBIX BOJH. [1Ikaa aeKTpOMarHuTHBIX BOJIH.
[TpuMeHeHne AMeKTPOMArHUTHBIX BOJH B TEXHUKE U ObITY. [IpUHIIUTIBI
pPaauoCBsI3H U TeNeBuieHus. Pagnonokamus. DIeKTpoMaraHuTHOE
3arpsi3HEHUE OKPYXKAIOLEl Cpeibl.

Texnuueckue ycmpoticmea u Npakmuyeckoe npumeHeHue: My3bIKabHBIC
WHCTPYMEHTHI, yIbTPA3BYKOBAsl TUAarHOCTHKA B TEXHUKE W MEIHIIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedgoH, CBY-neus.

Hemoncmpayuu

1. Ob6pa3zoBaHue 1 pacrpoCTpaHEHHE MOMEPEYHBIX U MPOIOJIBHBIX
BOJTH.
Koneb:mromeecs Te10 Kak HCTOYHUK 3BYKA.
Habmonenneo TpaskeHHs U IPETTOMIICHHST MEXAHWYECKHIX BOJTH.
HaGmonenue u HrepdepeHuunu Audpakiinid MEXaHMUECKUX BOJIH.
3BYKOBOI pe30HAHC.

gk~ wn

MexaHuuecKre BOJIHBI, YCIIOBUS UX PACIPOCTPaHEHUS.

[Tonepeunsle U IpoOOJIbHBIE BOMIHBL. [lepuon, ckopocTs

pacnpocTpaHeHHs U JUIMHA BOJIHBI. CBOMCTBA MEXaHUYECKHUX BOJIH:
OTpakeHue, IpejoMiIeHre, nHTeppepeHus U TudpaKus.

3Byk. CkopocTh 3ByKa. [’ poMKocTh 3Byka. BricoTa ToHa. TemMOp

3ByKa. [IllyMoBO€ 3arps3HeHNe OKpyKaroLen Cpeibl.

OJEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3TY4YEHUS 3JIEKTPOMATrHUTHBIX

BOJIH. B3aumHasi oprieHTalus BEKTOPOB B AJIEKTPOMAarHuTHOW BOJIHE.
CpoiicTBa  DJIEKTPOMAarHWTHBIX  BOJIH:  OTPaKE€HUE,  IPEIOMIICHHE,
nonsipuzanus, uHTepdepenuns u nudpaxmus. 1llkana smekTpoMarHUTHBIX
BoJH. IlpuMeHeHHe »SIIEKTPOMAarHUTHBIX BOJH B TEXHUKE U  OBITY.
[TpuHIUMIIBI paAnOCBA3U U TeNEBUIeHUA. Pannonokanus. DIeKTpOMarHuTHOE
3arpsA3HEHUE OKPYXKAIOIEH Cpeibl

Texuuueckue ycmpoucmea u npakmuueckoe npumeHeHue. MY3bIKaTbHbIC
WHCTPYMEHTHI, pajiap, paAuonpuéMHUK, TeTIEBU30p, aHTeHHa, Tenedon, CBY-
II€Yb, YJIbBTPAa3BYKOBAsA TMArHOCTHUKA B TEXHUKE U MEAUIIUHE.

Hemoncmpayuu

1. OGpa3zoBaHue U pacrpoCcTpaHEHHE MMONEPEUHbIX U
IpOAOJbHBIX BOJIH.

2. Koneo6mromeecs Ten0 Kak HICTOYHUK 3BYKa.

3. 3aBI/ICI/IMOCTL JJIMHBI BOJIHBI OT 4aCTOTHhI KOJIC68.HI/H>'I.




6. HaOmoneHue cBsI3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C
aMIUTUTYION ¥ 9acTOTOM KOJIeOaHUH.

7. Hccnenosanue CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH: OTPaKCHHE,
MIpeIOMIICHUE, MTOJIsIpU3ays, Tudpakius, HHTephepeHIINS.

Habnronenne oTpakeHusI ¥ IPEIOMIICHUS] MEXaHUYECKUX BOJTH.

Ha6monenue untepdepennu u qudpakiiui MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pe30HaHC.

CBoiicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmroienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C

aMILTUTYI0ON ¥ 9aCTOTOM KOJIeOaHUH.

9. HccnenoBanue CBOMCTB JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHHE,
npeoMIIeHUE, MoNspu3alus, AMPpakius, UHTephepeHIs

10. O6napyxeHre HHPPAKPACHOTO U YIAbTPAPHOIECTOBOTO U3TYICHHIA.
Yuenuueckuii sxcnepumenm, nadopamopnwvie padomeuti,
NPAKMUKym

11. Vzyuenue napaMeTpoB 3BYKOBOI1 BOJIHBI.

12. Nzydenue pacrpocTpaHEHUs 3ByKOBBIX BOJIH B 3aMKHYTOM

MIPOCTPAHCTBE.

N Gk

Tema 3. Onmuxka (10 u)

Tema 4. Onmuxka (25 u)

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacpOCTPaHEHUE CBETA B
oHOpoaHOM cpeze. Toueunblii HCTOYHUK cBeTa. Jlyd cBera.
Otpaxenunecsera.3akoHblOTpaxkeHusicBeTa.[loctpoennen3o0pakeHuiB
IIJIOCKOM 3€pKaJie.

[Ipenomnenne cBera. 3akoHBI TpeJIOMJICHUS CcBeTa. AOCOIIOTHBIN
nokasatenb npeiomiieHud. [lonHoe BHyTpeHHee oTpakenue. [IpenenbHblit
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS.
Hucnepcusiceera.CnoxusiiicocraBbenorocsera. l[Ber.Cobupatoruen
pacCenBarOIINE JINH3BL.

[IpsmonuHeitHOE pacnipocTpaHeHHe CBeTa B OJHOPOAHOM cpene. Jlyu cBera.
Toueunslit ucTouHUK cBeTa. OTpa’keHHEe CBETA. 3aKOHBI OTPAYKEHHSI CBETA.
[TocTpoenue nzobpaxeHuit B miockom 3epkaie. Cohepuueckue 3eprana.
IIpenomienue cBera. 3aKOHbI IPEIOMIICHHSI CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHuss. Omuocumensvhwviti nokazamens npeiromienus. Ilocmosncmeo
yacmomul ceema u COOmHoulenue OJIUH 80JIH NpU nepexooe
MOHOXPOMAMUYECKO20 C8ema uepe3 epaHuyy pazoeid 08yx ONMu4ecKux
cpeo. Xoo nyueii 6 npuzme. Jluctiepcus cBeta. CI0xHBIN cocTaB 6emoro
ceera. [{Ber. [TomHOe BHyTpeHHEe oTpakeHue. [IpeaenbHbIi yroia noJHoro
BHyTpeHHero otpaxenus. Coouparowue u pacceusarowjue n1un3vl. ToHKas
nuH3a. POKYCHOE PacCTOSIHAE U ONTHYECKAs CHJIa TOHKOH JIMH3BI.




ToHnkas nmuH3a. DOKYCHOE PacCTOSHUE U ONITUYECKAsl CUjla TOHKOM JIMH3BL.
ITocTpoenue n3o00pakeHUii B COOMPAIOIIUX U PACCEUBAIOIIUX JIHH3AX.
@opMmysta TOHKOM JIMH3BL. Y BEJIIMYEHUE, JaBAEMOE JINH30M.

IIpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBas ontuka. aTepdepennus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOEHU MAKCUMYMOB I MUHUMYMOB B UHTE€P(EPEHIIMOHHON
KapTHHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxius ceera. [[udpakiuronnas pemerka.

Ycnosue HaOIr01eHUS IJIaBHBIX MaKCHMYMOB IIPUIIAICHUU
MOHOXPOMaTHYECKOI0 CBeTa Ha Ju(pakuuoHHYI0 pemérky. [lonspuzanus
cBeTa

Texnuueckue ycmpoiucmeéa u NpaKmuyeckoe npumeHeHue. OYKH, JIyIa,
¢doroanmnapar, NPOSKIIMOHHBIN anmnapar, MUKPOCKOI, TEJIECKOIl, BOJIOKOHHAs
OIITHKA, TU(PPAKINOHHAS PEHIETKA, TTOJISIPOUS.

/emoncmpayuu
1. TIpsmonuHeiiHOE pacpocTpaHEHHE, OTPaXKEHHIE U TPETOMIICHUE
cBeTa. Ontuyeckue npudopkl.
[TonHOE BHyTpeHHEEe oTpakeHne. Mojienb CBETOBOAA.
NccnenoBanue cBOWCTB N300paKeHU B IMH3aX.
Mopenn MEUKpOCKOMa, TEIECKOIA.
Hab6monenue untepdepeHium cera.
HaGmonenue nudpakiuum cera.
Hab6monenue nucnepcun cBera.
[Tonyyenue cnekTpa ¢ TOMOIBIO PU3MBIL.
[Tonydenue cekTpa ¢ HOMOMIbIO TUPPAKIIMOHHON PEIETKH.
10 Habmronenue nosnsipu3aiiuu CBeTa.
Yuenuueckuii sxcnepumenm, nadopamopnwie padomot
1. H3mepenHwue mokasarems MpeIoMIICHHUS CTEKIIA.
2. HccnenoBaHue CBOMCTB H300pakeHUN B JIMH3AX.
3. HaOmromenue mucnepcuu CBETa.

WooNORWN

3asucumocmv (hoKyCHO20 paccmosiHus MOHKOU cihepuiecKkou TUH3bL Om eé
2eomempuuy U OMHOCUMENbHO20 NOKA3AMeNs NPeIOMACHUSL.

@Dopmya TOHKOH JIMH3BL. Y BEIIMYEHUE, 1ABAEMOE JIMH30M.

Xo0 nyya, npoweduie2o 1uH3y NOO NPOU3BOTLHBIM Y2IOM K €€ 2NA8HOU
onmuyeckou ocu. Ilocmpoenue uz06padxcenuti mouku u ompesKka

APAMOTL 8 COOUPAIOWUX U PACCEUBATOWUX TUH3AX U UX CUCTNEMAX.
Onmuueckue npubopul. Pazpewarowas cnocoonocms. 171a3 kak onmuyeckas
cucmema.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

Bonnosas ontuka. Mutepdepennuus cBera. KorepeHTHbIE HCTOUHUKH.
YcioBust HAOMIOJEHUS MAaKCUMYMOB U MUHIMYMOB B HHTEP(EPEHIIMOHHOM
KApTUHE OT JIByX KOT€PEHTHBIX UCTOUYHUKOB. [[puMepsl KilacCHuecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cera. [udpakunonnas pemeérka. YciaoBue HaOIIOACHUAT
JaBHBIX MaKCUMYMOB IIpM NAaJE€HUM MOHOXPOMATUYECKOrO0 CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonapuzanusa ceera

Texnuueckue ycmpouucmea u mexHoa02udecKue npoyeccol. 04Ky, JIyIa,
nepuckor, (oToannapar, MUKPOCKOII, MPOEKIIMOHHBIH amnmapar,
IPOCBETJIEHNE ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS peIIETKA.




Hemoncmpayuu

N S

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenomMieHus CBeTa.

HaGmoenne motHoro BHYTPEHHEro oTpaxkeHusi. MoJienb CBETOBO/IA.
HccnenoBanue xoa CBETOBBIX MTYYKOB Y€pe3 MIOCKONAapaILIEIbHYIO
MJIACTUHY U [IPU3MY.

HccnenoBanue CBOMCTB M300pakKeHUH B JIMH3AX.

Monenn MUKpOCKONa, TEIECKOIa.

Habnronenue natepdepeHnu crera.

HaOmronesne nBeToB TOHKUX IIJIEHOK.

Habmronenne nudpakium cBeTa.

N3yuenmne qudpakiinOHHON PEIETKH.

Habmronenne nupakimoHHOTO CIIEKTpa.

Habnronenue nucnepcuu cBeTa.

Habnronenue nonsipusaiuu cBeTa.

[IpuMeHeHue noAsIporuI0B AJI1 U3yUYEHUS] MEXaHUUECKHUX
HaIPsKEHNUN

Yuenuueckuii IKCcnepumernm, Jla60pam0pnb1e pt160Inbl, RPAKMUKYM

1. HUsmepeHue nmokasarens MpeIoMIICHUs CTEKIIA.
2. WccnenoBaHue 3aBHCHMOCTH (POKYCHOTO PACCTOSIHHS OT
BelecTBa (Ha MpUMepe KUIKUX JTUH3).
N3mepenne GOKyCHOTO pacCTOSIHUSI pACCEHMBAFOIIIX JIMH3.
[Tonmy4yenne n300pa>keHHs B CUCTEME U3 MJIOCKOTO 3epKaja U
JIMH3HI.
[Tonmyyenue n300pa’keHHs B CUCTEME U3 JIBYX JIMH3.
KoncTpyrnpoBaH#e TeIeCKONMMIECKUX CHCTEM.
Habmonenne nudpaxnuu, uHTEpPEpeHIININ TOISPU3AIIUN CBETA.
W3yuenne momnsipu3anuy CBeTa, OTPAKEHHOTO OT MMOBEPXHOCTH
JTUDIIEKTPHUKA.
9. MU3yuenue naTEpHEPEHIINH JTA3EPHOTO U3ITYICHUSI HA IBYX IIEIISX.
10. Habmronienue aucnepcuu.
11. Habnroaenue u uccieqoBanue TuppakiMOHHOTO CIIEKTpa.
12. VI3amepenue JIMHBI CBETOBOM BOJIHBI.
13. TomyueHue CrEKTpa U3ITYICHUS] CBETOMOAAIIPY TTOMOIIN

T (HPaKIIMOHHON PEIIETKH.

P ow

N o




PA3JIEJT 6. OCHOBBI CITIELIMAJILHOU
TEOPUN OTHOCUTEJIbBHOCTU (4 4)

PA3JIEJI 6. OCHOBbBI CIIELIMAJILHOM TEOPUU
OTHOCUTEJILHOCTH (5 u)

Tema 1.0cnosvt CTO (4 u)

Tema 1. Ocnosot CTO (5 u)

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [locTynarsl
CIELUAaIbHON TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOJYJIS
CKOPOCTHU CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIHLHOCTH DUHIITEITHA
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U
COKpaIlleHHE JITTUHBI. DHEPTHs U UMITYJIbC PESIATUBUCTCKOM YacTUIlbl. CBS3b
MacChl C SHEPruei HUMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTHsl OKOS

['panu1Ibl MPUMEHUMOCTH KJIacCHYECKOW MeXaHuKu. [locTymnarsl
CHEIHMAIbHON TEOPUU OTHOCUTENBHOCTH. [IpocTpaHCTBEHHO-BPEMEHHOM
untepsai. [IpeobpazoBanus Jlopenna. Y cinoBre NpUIMHHOCTH.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAILICHHUE
JUIMHBL. DHEPIUs U UMITYJIbC PEISITUBUCTCKON YacTHUIbl. CBSA3b MACCHI €
SHEPIrHel MMMITYJIbCOM PEIATUBUCTCKON YaCTHUIbl. DHEPTHUsl TOKOS

Texnuueckue ycmpodcmea U mexHoaocuyecKkue npoyeccol.
CIIYTHHUKOBBIC HpI/IéMHI/IKI/I, YCKOPUTECIIN 3aPAKCHHBIX YaCTHII.

Yuenuueckuit s3xcnepumenm, nadopamopnvie padomoi, npAaKMuKym
OmnpeneneHye UMITyJIbCa U SHEPTUM PEISITUBUCTCKUX YacTull (110
¢dotorpadusM TPEKOB 3apsPKEHHBIX YaCTULl B MATHUTHOM I10JIE).

PA3IEJT 7. KBAHTOBA ST ®U3HKA (15 1)

PA3JIEJT 7. KBAHTOBA ST DU3MKA (25 1)

Tema 1. Dnemenmut keanmosoui onmuxu (6 u)

Tema 1. Kopnyckynapno—eonnoeoiu oyanusm (15 u)

®oronsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOM.
OHeprust ¥ uMIynbsc poroHa. OTKpbITHE U UccaeoBaHue GorodpdexTa.
Omnpitel A.I'.CtoneroBa. 3akonsl potodrddexra. YpaBHeHne DUHIITEIHA
s porodddexra. «Kpachas rpanuna» pororddexra. JlaBnenue cera.
Omertel I1. H. JlebeneBa. XuMudeckoe A€iiCTBHE CBETA.

Texnuuecku eycmpoiicmea u npakmuyeckoe npumeHrerue. HOTOIIEMEHT,
dboTonaTuuk, comHeyHas OaTapesi, CBETOIUO/I.

Hemoncmpayuu
doToddheKkTHAYCTAaHOBKECIIMHKOBOUTIIIACTUHOM.
HccnenoBanne3akoHoBBHENHET0(hoTo3hdhekra.
CBeToIHnO/I.

Conneynasibarapest.

el A

PaBHOBecHOE TemioBOE M3MyueHre (M3TydeHne adCOMIOTHO YEPHOTO TeEa).
3akoH cMmemennsa Buna. ['unoresa M. [1nanka o kBantax. @oToHBI. DHEpPrus
U UMIYJIbC (OTOHA.

®oroadpdext. OnbiTel A.I'.CroneroBa. 3akoHs! poTordekra. YpaBHEeHUE
Ditamretina s potodrddexra. «KpacHas rpanuna» porodrddexra.
JlaBneHue cBeTa (B YaCTHOCTH, AABJICHHE CBETA Ha aOCOIIOTHO
MIOTJIOLIAIOUIYIO U A0COTIOTHO OTPaXKAIOIIYI0 MOBEPXHOCTD). OTBITHI

I1.H. JIe6enesa. BomHoBble cBoiicTBa yacTuil. Bosnsl ne bpoiins. nuna
BOJIHBI Jie bpoiins u pa3mepsl 006J1aCTH JTOKANIU3AIUK IBUKYLIEHCS
yactulibl. KopnyckyssipHo-BosHOBOM nyanu3M. Judpakuus 371eKTpOHOB
Ha kpuctaax. Cnenuduk auzmepenuii B Mukpomupe. COOTHOIIEHUS
Heonpenenéunocteit [ eiizendepra.




Texnuueckue ycmpoicmea u mexHoio2udeckue npoyeccyl:. CIEKTPOMETP,
¢doTorneMeHT, (poToNaTUMK, TYHHEIbHBIM MHKPOCKOI, COJIHEYHas Oarapes,

CBETOAMO/.
Hemoncmpayuu
. ®@otord ekt Ha yCTaHOBKE C IIMHKOBOM TIJIACTUHOM.
2. HWccnenoBanue 3akoHOB BHeNIHero GoTodddexra.
3. HccnenoBaHue 3aBUCUMOCTH COITPOTUBIICHHUS ITOIYTIPOBOJIHUKOB
OT OCBEILIEHHOCTH.
4. Cseromuon.
5. Conneunas 6arapes.
Yuenuueckuit sxkcnepumenm, nadopamopmnuie padomet, npaKkmuxym
1. HccnenoBanue GoTope3nucTopa.
2. Wsmepenue nocrosnHoi [lnanka HAOCHOBE HCCIEOBAHUS
dotorddekra.
3. HccnenoBaHue 3aBUCUMOCTHCHITBI TOKA Yepe3 CBETOANO]T OT

HaIpsKCHUA.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. Dusuxa amoma (5 u)




Mognens atoma Tomcona. OnbITel Pesepdopra mo paccesHUIO 0-4acTHII.
[Inanerapnas Mmogens aroMa. [loctynatel bopa. M3nydenue u norjionieHue
(OTOHOB TP TEpexo/ie aToMa C OJJHOTO YPOBHS SHEPTUH Ha APYrol. Bue
cnekTpoB. CIIeKTp YpOBHEM 3HEPrUM aTOMa BOJOPO/A.

BonnoBele cBoiicTBa yactul. Bosnbl ae bpoissa. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKJCHHOE U3Iy4eHHE

Texnuueckue ycmpoticmsa u npaxmuieckoe npumeHerue: CrlieKTpaTbHbINA
aHayn3 (CIEKTPOCKOIT), Ta3ep, KBAHTOBBIN KOMITBIOTE.
Hemoncmpayuu

1. Mopuens ombiTa Pesepdopna.

2. OmpezeneHue ATUHBI BOJHEI J1a3epa.

3. HaGmonenue nMHEHYaThIX CIIEKTPOB U3TYUYCHUS.

4. Jlazep.
Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomol

1. Habmromenue TMHEHYATOTO CIIEKTPA.

OnbIThI IO HUCCIEN0BaHUIO CTpoeHUs aToMa. [maHerapHas Moaens aroma
Peszepdopna. Ilocrynarer bopa. U3nydenue u nornomienne GOTOHOB MpU
IIEPEXO0/Ie aTOMA C OJTHOTI'O YPOBHSI SHEPIUU Ha APYroi. BUbl CIEKTPOB.
Crnextp ypoBHeii sHepruu atoMa Bojopoa. CIIOHTaHHOE U BBIHYKJIEHHOE
n3iydeHue csera. Jlasep

Texnuyeckue ycmpoticmea u mexHoa02u4ecKue npoyeccol. CeKTpaibHbIN
aHaJIn3 (CIEKTPOCKOIT), Jla3ep, KBAHTOBBII KOMITbIOTEP.

Hemoncmpayuu

1. Mopnens omneita Pesepdopra.

2. HabmroneHue mMHENRYaTHIX CIIEKTPOB.

3. VYcrpoiicTBO U AeiicTBrE CUETUNKA HOHU3UPYIOIIMX YACTHII.

4. Omnpenenenve ATMHBI BOJTHBI JIA36PHOTO H3ITy4EHUS.
Yuenuueckuit sxkcnepumenm, nadopamopuvie pabomul, npaKkmukym

1. HaGmonenue TMHEWYATOTO CIIEKTPA.

2. HWccnenoBanue — CrieKTpa pa3pekeHHOTO aTOMapHOTO BOJOPOJIa U

U3MepeHue nocTossHHoi Punbepra.

Tema 3. Amomnoe aopo (5 u)

Tema 3. @usuxa amomnozo aopa u 3nemenmapnoix wacmuy (5 u)

DKCHEPUMEHTHI, TOKA3bIBAOIINE CIIOKHOCTh CTpOeHUS siapa. OTKpbITHE
pagnoaktuBHOCTU. OnbITH Pe3epdopa o onpeaeneHno cocraBa
paanoakTUBHOTO n3aydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3ITydeHHUs.
BnusiHre pagnoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. OTKPBITHE IPOTOHA U
Hentpona. Hyknonnas mozaens sinpa ['eiizenOepra—LlBanenko. 3apsiy siipa.
MaccoBoe uuncio sapa. M3otomnsl. Anbga-pacna. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. 'amma-u3inydeHue. 3aKoH paiiOaKTUBHOTO
pacriaga. DHeprust CBA3HM HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl
sapa. SnepHsie peakuuu. JleseHre u CuHTe3 saep. S nepHblid peakTop.
Tepmosinepnslit cuntes. [IpoGieMsl U EPCIEKTUBBI AEPHON YHEPTETUKU.
DKOJIOTHYECKHE aCMEeKThI sIIEPHON SHEPreTUKH. DIIeMEHTapHbIE YaCTHIIbL.
OTkpbITHE TTO3UTPOHA. METO bl HAOMIOIEHUS M PETUCTPAIINH YJIEMEHTAPHBIX
yactuil. DyngameHnTaabHble B3auMmoencTBus. EquncTBo husndeckoit
KapTUHBI MUpA

Hyxknonnas mozens sipa I'eiizen6epra—LBanenko. 3apsn sapa.

MaccoBoe uncio sapa. M3oromnsl. PaguoaktuBHocTs. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnas. ['aMma-u3nyuenue. 3akoH
paZMoaKTUBHOIO pacnana. PaguoakTuBHbIE U30TOIBI B IIPUPOJE.

CBolicTBa HOHU3UPYIOIIETO U3JIydyeHus. BiusiHue paanoakTHBHOCTH Ha
XKHBBIE OpraHu3Mbl. EctecTBeHHBIN (OH n3myueHus. [lozumerpus.

DHeprus cBA3M HYKJIOHOB B siape. S nepHble cuibl. JlegexT macchl siapa.
Snepuble peakuuu. Jlenenue u cunres saep. SAnepusie peakropsl. [Ipodaembr
YIPABIISIEMOT0 TEPMOSIEPHOTO CUHTE3a. DKOJIOTMYECKHUE ACTIEKThI Pa3BUTHUSA
SIIEPHOM DHEPreTUKU. MeToAbl PETUCTPALIUU U UCCIIEN0BAHUAIIEMEHTAPHBIX
yacTull. OyHIaMeHTaJIbHbIE B3aUMOJIEHCTBHS. baprOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtannaptHol Mozenu. KBapk-TriirooHHast MOEb aJipOHOB.
®wusuka 3a npeaenamMu CtaHaapTHOW Mojienu. TéMHas MaTepus U TEMHas
sHeprus. ENuHCTBO pu3nueckoil KapTUHBI MUPA.




Texnuueckue ycmpoticmeéa U NPAKMUYECKOe NpuUMeHeHue: T03UMETP,
Kamepa BuibcoHa, simepHbIii peakTop, aroMHasi Oomoa.

Hemoncmpayuu
1. Cy€TynKky OHU3UPYIOIINUX YACTHII.

Yuenuueckuitm sxcnepumenm, nabopamopnsie pabomut
1. HccnenoBanue TpeKoB 4acTHIL (IT0 TOTOBBIM (poTorpadusim).

Texnuueckue ycmpoucmea u mexHOIOSUYECKUe NpoYeccol. IO3UMETP,
Kamepa BuibcoHa, sSIEpHBIA peakTop, TEPMOSICPHBIA PEaKTOp, aTOMHAs
60M0a, MAarHUTHO-PE30HAHCHAS TOMOTpadus.

Yuenuueckuit 3xcnepumenm, nabopamophsie padomol, nRPAKMUKYM
1. HccrnenoBanue TpeKOB 4acTHIL (TI0 TOTOBBIM (hoTOTpadusim).
2. MHccnenoBanue paaroakTUBHOTO ()OHA C HCIOIH30BAHHEM
JI03UMETpA.
3. Hzyuenwue nornomieHus 6€Ta-4acTHIl ATFOMHHHACM.

PA3JIEJI 8. SJIEMEHTBI ACTPOHOMMUWU 1 ACTPODPU3UKMU (7 1)

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMMUWU 1 ACTPODPU3UKMU (12 u)

Oransl pa3BUTHA acTpoHOMMH. [IpuKnagHOe 1 MUPOBO33PEHUYECKOE
3HayeHue actpoHoMuu. Bun 3B€3aHoro Heba. Co3Be3ausi, spKkue 3BE31bl,
IUTAHETHI, UX BuAUMoe aBrkeHue. ConHevnas cucrema. CoaHIe.
ConHeyHasaKTUBHOCTb.

Hcrounuk sHeprun CoisHua U 3BE311. 3BE3/1bl, UX OCHOBHBIE

XapakTEePUCTUKU. [lnarpaMMa «CreKTpagbHbIN KJIaCC—CBETUMOCTDY. 3BE3 b
TJIABHOM MOCJIEI0BATENIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB)

JUTSL 3BE371 TJIaBHOM MOCIIE0BATEIbHOCTH. BHYTpEeHHEe CTpOeHHE 3BE3 L.
CoBpeMeHHBIE NPEACTABIEHUS O IPOUCXOKIAEHUH U dBosIonMK CoHIa U
3BE31. DTaIbl )KU3HH 3BE3I.

Mneunsiii [Iyte — Hama ['anaktuka. [lonoxenue u npmxenue ConHia B
lNamaktuke. Tunel ranaktuk. Pagno ramaktuky u kBasapbl. UEpHbIE NBIPHI B
aapax ranaktuk. Bcenennas. Pacmmpenue Bcenennoil. 3akoH Xa00ma.
Paz6eranne ramaktuk. Teopust bompmioro B3peiBa. PennkToBoe m3myudeHue.
Macmtabnast  ctpyktypa Bceenennoil. Meraranaktuka. Heperénnsie
po0GJIEMbI ACTPOHOMUH.

Yuenuueckue naonrooenusn:
Habmtoienust HeBOOPYXEHHBIM TJIa30M C MCIIOH30BAHHEM KOMITBIOTEPHBIX
MIPWIOKEHUI TS OTIPEICIICHHS TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/1usi CEeBEpHOro MONYyIIApUs U IPKUE
3B&3nb1. Habmronenwus B reneckon JlyHbl, mnanet, Mieunoro [lyrtu.

Dranbl pa3BUTHs acTpoHOMUU. [IpHUKIagHOE 1 MUPOBO33pEHUYECKOE
3Ha4YeHHE aCTPOHOMHUH. [[pUMEHNMMOCTD 3aKOHOB (PU3UKHU JIs1 OOBSICHEHUS
MPUPOIBI KOCMHUYECKUX OOBEKTOB.

Mertoapbl acTpoHOMUYECKHUX HUccaeaoBaHuil. COBpeMEHHBIE ONITUYECKHE
TEJICCKOIIbI, PaIHOTEIICCKOIIbI, BHEATMOC(HEpHast aCTPOHOMHUS.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/bI, IITAHETHI, KX BUIIMOE
neroxenue. Comaeunas cucrema. Comaite. CoHedyHass akTUBHOCTE. VICTOUHUK
sHeprun CosHua U 3BE3 1.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. [lnarpaMma «CrieKTpaabHbIN KIacc
— CBETUMOCTbBY. 3BE3/IbI IJIaBHOH ITOCIIEIOBATEIFHOCTH. 3aBUCUMOCTD
«Macca — CBETHMOCTbY JJIs 3BE3]I INIABHOM MOCICA0BATCILHOCTH.
Buyrtpenneecrpoenue 38€371. CoBpeMeHHBIE MPECTABICHUS O
MPOUCXOXKACHUH U 3BOToUMK CoJHIA U 3BE3/1. DTalbl )KU3HU 3BE3].
Mueunsiii [Iyte — nama [Manaktuka. [Tonoxxenue u nemxenue ColiHia B
lNanaxtuke. Tunsl ranakTuk. PaguoranakTuku u kBaszapbl. YEpHbIE AbIPHI B
aapax ranaktuk. Beenennas. Pacimmpenue Beenennoit. 3akon Xa06ua.
Paz6eranue ranaktuk. Teopust bomnbioro B3peiBa. PennkroBoe n3nyueHue.
MacmrabHas ctpykrypa Beenennoit. Meraranaktuka. Hepeménnbie
MPOOJIeMbI aCTPOHOMUU

Yuenuueckue naonrwoenus:
Habmtonenus 38€31H0r0 HeOa HEBOOPYKEHHBIM IJ1a30M C UCTIOIb30BAHUEM
KOMITbIOTEPHBIX MPUIIOKEHHUM JIJIsI ONPEIEICHUS MOJI0KEHNS HeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usi CeBEpHOTO
noJtymapus u spkue 3B€3apl. Habmronenus B Teneckon JIyHbl, T1aHeT,
TYMAHHOCTEHN U 3BE3AHBIX CKOIUJICHUN.




®U3NUYECKUU ITPAKTUKYM (16 yacoB)

Cnocobul uzmepenus husuueckux 6eiUdUH ¢ UCHOIb308AHUEM AHAIO208bIX
U YUPPosvix UMEPUMENbHbIX NPUOOPO8 U KOMNBLIOMEPHbIX OaMYUKOBbIX
cucmem. Abconomuvle U OMHOCUMETbHLIE  NOSPEUHOCHIU  UBMEDPEHUL
Qusuyeckux senuyun. Oyenka eparuy nozpeuHocmell.

lIposedenue KoceeHHbIX uzMepeHul, UCcie008aAHUL 3A8UCUMOCTIEL
@usuyecKux8eUYUH, NPOBEPKANPEONONCEHHbIX2UNOMES (8b1O0pU3 pabom,
ONUCAHHBIX 8 MEMAMUYECKUX PA30enax « YueHuueckull IKCnepumeHmn,
nabopamopusie pabomvl, NPAKMUKYM ).

OBOBHIAIOUIEE ITOBTOPEHMUE (4 u)

OBOBIHIAIOUIEE ITOBTOPEHMUE (15 u)

Ponb ¢usuku u acTpoHOMHH B 9KOHOMHYECKOM, TEXHOJIOTHYECKOH,
COIMAJIBHON U 3THUYECKOI cepax AeATeIbHOCTH YeJIOBEKA; POJIb U MECTO
(U3UKH U aCTPOHOMHUU B COBPEMEHHOI HAyYHOW KapTHHE MHUPa; POJIb
¢duznveckoii Teopun B HopMUPOBAHUH MTPEICTABICHUN O (PU3NIECKOM
KapTUHE MHpa, MECTO (PU3MUECKOI KapTUHBI MUPA B OOLIEM PAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUH O IPHPOJIE

O0600111eHrE U cHUCTEMaTU3alks COJIep KaHus pa3esioB Kypca «MexaHukay,
«MornekysipHas pU3HuKa ¥ TEPMOJHMHAMHKAY, « DIEKTPOJHHAMHKA,
«Konebanus u BoaHbI», «OCHOBBI CIIEUATIBHOW TEOPUU OTHOCUTEIBHOCTH,
«KBanroBas puznka», «3JI€MEHTHl aCTPOHOMHUUHN aCTPOPHU3UKI.
Ponp ¢u3nku u acTpoHOMHH B HSKOHOMHMUYECKOW, TEXHOJOTHMUYECKOM,
COLIMAIBHOM M ATHYECKOU cepax AEATeNbHOCTH YeJOBEKa; POJb M MECTO
(U3UKU ¥ aCTPOHOMHUM B COBPEMEHHOI HayyHOU KapTHHE MUpa; 3HaUeHUE
OTHUCATEIHHOM, CHCTEMAaTU3UPYIOIIEH, 0OBSICHUTEIbHON U TPOTHOCTUYECKON
GyHKIMHI Qu3ndyeckoil Teopuu; posb (pU3ndeckoi TeopuH B POPpMUPOBAHUI
MpeJICTaBICHUH O PU3NYECKON KapTUHE MHUPA, MECTO (PU3NUYECKON KapTHHbI
MHUpa B OOIIEM psy CO BPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTaBICHUN
0 NIpUpPOe

Peseps (3 u)

Peseps (10 u)




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUMS OCHOBHOM OBPA3OBATEJIBHOMN

IHPOI'PAMMBbI
10 KJIACC

Kon
NMpoBepsieMo
ro
pe3yJabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHero o01ero 0opa3oBaHus

10.1

JleMOHCTpHpOBAaTh HA MpPHUMEPAax pOJb M MeCTO (HU3UKH B
(GOpMHUpPOBAaHUM COBPEMEHHOH HAy4YHOH KapTUHBI MHpa, B
Pa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJIOTMH, B IIPAKTHUYECKOU
JESITEbHOCTH

Ioaen

10.2

Y4uThIBaTh TpPaHMULBI MPUMEHEHHS M3YYEHHBIX (U3NUYECKUX
MOJIEJICI: MaTepuaabHas TOYKa, UHEpLHUAIbHAsl CUCTEMA OTCYETA,
a0COJIIOTHO TBEPJOE TENO, WJCAIbHBIM ra3; MOJEIU CTPOCHUS
ra3oB, JKHJIKOCTEH M TBEPABIX TeJ, TOYECUHBIA DJIECKTPUUYECKUU

3apsAa-TIpU pelIeHuU PU3NIECKUX 3a1a4

10.3

Pacnio3naBate Qusnyeckue sBIEHUS (MPOIECCH) U OOBSICHITH UX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KHHETUYECKOM
TEOPUHU CTPOCHHUS BEIICCTBA U JICKTPOJUHAMHUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE  TPSMOJMHEWHOE  JIBWKEHHWE, CBOOOJHOE
najeHre  Ted, JBWKEHHE 1O  OKPYKHOCTH,  WHEpIIHS,
B3aumojeiicteue Ten; aAuddys3us, OpPOYHOBCKOE IBUKECHHE,
CTPOCHHE XHJIKOCTEH U TBEPABIX TeI, H3MEHEHHE 00bEMA TEJ MPHU
HarpeBaHuu (OXJKICHUH), TEIIOBOE PABHOBECHE, HCIIApEHUE,
KOHJICHCAIIMS, TJIaBJICHUE, KPUCTAJUTH3AIMS, KUTICHHE, BIAKHOCTh
BO3/TyXa, IMOBBIIICHUE JABJIICHUS Ta3a TPU €ro HarpeBaHUU W B
3aKPBITOM COCYJIE, CBSI3b MEXKJIy IapaMeTpaMu COCTOSIHHSI Ta3a B

H30MIpoLeccCax; JICKTpU3alud TCIi, B3aHUMOJCUCTBHUE 3apAa0B

10.4

OnuceiBaTh MEXaHUYECKOE IBM)KEHHE, HCIONb3ys (U3NUecKue
BEJIMYUHBL:  KOOpJIMHATa, NyTh, IE€pEMENIEHNEe, CKOPOCTbh,
YCKOpPEHHME, Macca Tena, CWIa, HUMIIYJIbC Tela, KUHETHYeCKas
SHeprus, TMOTEHLUANbHAs JHEPrus, MeXaHudeckas paboTa,
MEXaHNYECKasi MOIIHOCTh; IPHU ONKMCAHUM IPABUIBHO TPAaKTOBATH
(bu3MyYecKuil CMBICT HCIIOJIb3YEMBIX BEIMYWH, UX OOO3HAUEHUS U
€IMHUIIBI, HAaXOAUTh  (OPMYJBI,  CBS3BIBAIOLINE  JAHHYIO

(GU3NYECKYIO BETUUUHY CIPYTUMHU BeTMUUHAMU




10.5

OnuceiBaTh U3y4YE€HHbIE TETIJIOBBIE CBOMCTBA TEIUTEIJIOBBIC
SIBJICHUSI, HWCHOJb3yd (U3WYECKHE BEIWYHMHBL: JaBIICHHE
rasa, TEMIIeparypa, CpenHss KHUHETUYECKAsi SHEPIHsI

Xa0THYCCKOI'O




NBUKEHHUSI MOJIEKYJ, CpeJHEKBagpaTU4yHas CKOPOCTb  MOJEKYI,
KOJMYECTBO  TEIUIOThI, BHYTpEHHSs OJHeprus, paboTa rasa,
KO3 (ULKUEHT TMOJIE3HOT0 JEHCTBUS TEIUIOBOTO JBUTATENs; IPHU
OIHMCAaHUU MPABUWIBHO TPAKTOBATh (DH3UUECKHUIA CMBICI HCIIOJIb3yEeMBIX
BETMYMH, WX OOO3HAYCHHS W CJWHHUIBI, HAXOAUTh (HOPMYIIHI,

CBA3LIBAOIINEC JaHHYIO (l)I/ISI/I‘ICCKYI-O BCJIIMYHHY C JPYT'UMHU BEIMYNHAM

10.6

OnuceiBaTh U3Y4YEHHBIE AJIEKTPUYECKUE CBOMCTBA BEIIECTBA U
JNEKTpUYECKUE SBJICHHUS (IIPOLECCHI), HCIONB3Yyd (pusmueckue
BEJIMYUHBL:  DJIEKTPUYECKUH  3apsAll, JJIEKTPUYECKOE  MOJeE,
HaNpspKEHHOCTD 110JI, MOTEHLMaN, Pa3HOCTh MOTEHIUAJIOB; IpU
ONMMCAaHUM M MPaBWIBHO TPAaKTOBAaTh (PU3MYECKUN  CMBICT
WCIOJIb3yEMBIX BEIMYMH, UX 0003HAYEHUS U IUHUIIBI; YKa3bIBATh
(GopMyIibl, CBS3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C

APYruMu BCINMYHNHaAMA

10.7

aQHAIM3UPOBATh (DU3MUECKHUE TPOIECCCHl W SIBJICHUS, HCIIOJIB3Ys
(u3nUecKre 3aKOHBI M MPUHIIMIBL 3aKOH BCEMUPHOTO TATOTEHUS,
I, I u III 3akonbl HproTOHa, 3aKOH COXpaHEHHsS MEXaHWYECKOU
SHEPIUM, 3aKOH COXPAHEHUs HUMITYJIbCa, HPUHIMUI CYNEPHO3ULINU
CWJI, TNPHUHIMII PAaBHONPABUA HWHEPUHAIBHBIX CHUCTEM OTCUETA;
MOJIEKYJIIPHO- KHUHETHYECKYI0 TEOPHUID CTPOCHHS BEIIECTBA,
ra3oBbl€ 3aKOHBI, CBS3b CpPEIHEHM KHHETUYECKOW OJHEPrUU
TEIUIOBOTO JBUKEHHSI MOJIEKYJI C aOCONIOTHOW TeMIlepaTypou,
MEePBBII 3aKOH TEPMOJUHAMUKH; 3aKOH COXpaHEHUS
BJIEKTPUYECKOTr0 3apsiaa, 3akoH KyrnoHa; mpw 3TOM pas3iauyaTh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BbIPAKCHUC U YCJIOBHS (I‘paHI/IHLI, 06J'IaCTI/I) IMPUMCHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPUHIIUITBI JCHCTBUS MAIIMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh  YCJIOBHS HX 0€30MacHOTrO

Hcnons30BaHus B IIOBCEAHEBHOM KU3HU

10.9

BBINMONHATE  HKCHEPUMEHTHI 1O HCCIEIOBaHUIO  (PU3HMUECKUX
SBJICHUH M MPOLIECCOB C HMCIIOJIB30BAaHHEM NPSAMBIX U KOCBEHHBIX
W3MepeHuil; mpu 53ToM (QopMyIHpoBaTh Mpodiemy(3anady) Hu
THIOTE3y YYEOHOTO OJKCIEPHUMEHTa, COOHMpaTh YCTaHOBKY W3
NPEAJIOKEHHOTO  O0OpYAOBaHUsS,  MPOBOAUTH  ONBIT U

(hopMyIHUpOBaTh BBHIBOJIBI

10.10

OCYHICCTBJ'IHTB MIpAMBIC © KOCBECHHBIC U3MECPCHUA q)HSI/ILIeCKI/IX
BCJIMYHH, IIPU 5TOM BBIGI/IpaTB ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U
HCIIOJIB30BaTh N3BCCTHBIC METOAbI OILICHKU l'IOI"peIHHOCTeI\/’I

3MEpEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY PU3NYECKUMU BEIUUYUHAMHU C
HCIOJIb30BaHUEM MPSIMBIX U3MEPEHUN; MPU ITOM KOHCTPYUPOBAThH

YCTaHOBKY, (PMKCHPOBATH PE3YJIbTaThl MOJYUYEHHOM 3aBUCUMOCTH




du3nUecKnX BEJIMYMH B BUJIC TAOIHI] U TPadUKOB, JI€1aTh BHIBOIBI
0 pe3yJibTaTaM HCCIeA0BAHUS

10.12

Cobmonate mpaBuiia 0e30MacHOro TpyAa NpU MPOBEACHUU
UCCIIEIOBaHU B paMKax ydeOHOro »SKCIepHUMEHTa, Yy4eOHO-
HCCIIeIOBATENbCKOM u POEKTHOI JEeSITeNIbHOCTH c
WCIOJIb30BAHUEM HU3MEPHUTEIBHBIX YCTPOWCTB W JIA0OpAaTOPHOTO

00opynoBaHus

10.13

Pemate pacu€THBIC 3a7auM C SBHO 3aJlaHHOW (pu3MUeCKOn
MOJIENIbIO, HCHOJb3ysd (PU3UYECKUE 3aKOHbl M MPHUHLMIIBL, Ha
OCHOBE aHaJlu3a YCJIOBUS 33Ja4M BHIOUPATh (PU3NYECKYIO MOJEIb,
BBIIENATh (PU3UYECKUE BETUUYUHBI U (HOPMYIIbl, HEOOXOAMMBIE ISt
e€ peuieHus, NPOBOAUTb pacdy€Tbl U OLEHUBAaTb PEAIbHOCTh

MOJIYYCHHOI'O 3HAYCHU (bHSH‘ICCKOﬁ BCJIIMYHWHBI

10.14

Pemats Ka4CCTBCHHBIC 3aJa4u: BBICTpanuBaThb JIOTUICCKH
HCTIPOTUBOPCUUBYIO LICTIOYKY paCCY)I(I[eHI/Iﬁ C 0H0p0171 Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/IIIGCKI/IC SABJICHHUA

10.15

Hcnonp3oBaTe MNpH pemIeHWH y4eOHBIX 3aJad COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJOTUU Ui TOHMCKA, CTPYKTYPHPOBAHUS,
MHTEpIIpETalMM U MPEICTAaBICHHS Y4eOHON 1 HAyYHO-TIOMYJIIPHOM
uHpopManuy, IIOJlyYUeHHOM M3 Ppa3IUYHbIX HCTOYHMKOB;

KPUTUYCCKU aHAJIIM3UPOBATH ITOJTYyHaCMYIO I/IH(1)OpMaI_II/IIO

10.16

[IpuBOANTE MpUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, O0OBSICHEHUE MPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

10.17

Hcnonb30BaTh TeopeTHUECKe 3HAHUS 10 (PU3UKE B IOBCETHEBHOM
KU3HM JUIsi  oOecrieyeHHs O€30MacCHOCTH MpU  OOpalleHuH ¢
npubopaMM M TEXHUYECKMMH YCTPOWCTBAMHM, [UIS COXPaHEHUS
3JI0pOBbSI U COOJIIOJICHHUSI HOPM KOJIOTMYECKOTO TIOBEACHUS B

OKpYy>Karollen cpeae

10.18

PaGorate B Tpynme ¢ BBINOJHEHHEM Pa3IUYHBIX COIMATBHBIX
poJiel, IIaHUupOBaTh PadOTy IPYMIbI, PAIIUOHATIBLHO PACHIPENEIATh
00s3aHHOCTH W TUIAHUPOBATh NEATENLHOCTh B HECTaHIAPTHBIX
CUTYaIUsX, aIEKBATHO OIEHUBATh BKJIAJ KAXKJOTO U3 YIaCTHHUKOB

I'pynmsl B perieHrne paccMaTpiuBaeMoil mpooaeMsl

11 KVIACC

Kon
NMpoBepsieMo
ro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero oo1ero 0opa3oBaHus

111

JleMoHCTpHpOBaTh Ha TpUMEpax polb M MECTO (PU3UKHU B




(GhopMHUPOBaHUH COBPEMEHHON HAyYHON KapTHUHBI MUPA, B PA3BUTHU
CoBpeMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOU
JEeSTebHOCTH JIIOJIEH, 1IEIOCTHOCTh U €IMHCTBO (PH3UIECKOU

KapTHUHBI MUpa

11.2

VY4uTHIBaTh IPaHULbBI IPUMEHEHUS U3YUYEHHbBIX (PU3MUECKUX
MOJIEJIEH: TOYEUHBIN dJIEKTPUUECKUN 3aps, AIepHas MOAEIb aTOMa,
HYKJIOHHAst MOJIEJIb aTOMHOTO Si7[pa MPH peIIeHUH (HU3NIECKIX

3aJa4

11.3

Pacnio3naBate ¢usndeckue siBiICHUS (IIPOIECChI) M OOBSICHATH MX
Ha OCHOBE 3aKOHOB DJJIEKTPOAMHAMUKH U KBAaHTOBOW (PU3UKHU:
ANEKTpUYECKasi MPOBOJIUMOCTb, TEINIOBOE, CBETOBOE, XUMUUYECKOE,
MAarHUTHOE  JEHUCTBUS  TOKAa, B3aMMOJCHCTBUE  MarHuTOB,
ANIEKTPOMArHUTHAS WHIYKIHS, ESHCTBUE MArHMTHOTO TIOJII Ha
MPOBOJAHUK C TOKOM M JBWXKYLIUICS 3apsll, SJIEKTPOMarHUTHBIC
KojeOaHus U BOJHBI, MPSIMOJIUHEITHOE pacHpOCTpaHEHHE CBETa,
OTpaXCHHE, TMPEIOMJICHHE, WHTEpPPEepeHIns, TUPPaKIus U
MOJIApU3allisl CBETa, JUCIEPCHUS CBeTa, (POTOAIEKTPUICCKHIA
abhdext (poroaddexT), cBeTOBOE MaBICHHE, BO3HHMKHOBEHHE
JTUHENYaToro CheKTpa aroMa BOJOPOJA, €CTECTBEHHas U

HNCKYCCTBCHHAA paJUOAKTUBHOCTDb

11.4

OnuceiBaTh M3y4CHHBIE CBOMCTBA BeUIECTBAa (DJIEKTPUUECKUE,
MarHMTHbIE,  ONTHYECKHE,  AJIEKTPUYECKYI0  MPOBOJUMOCTD
pPa3IMYHBIX CpeJ]) U DJIEKTPOMArHUTHbIE SBIEHUS (IIPOLECCHI),
UCHOJb3ys (U3NYECKUE BEIMUYMHBI SJEKTPUUYECKUN 3aps], cuiia
TOKa, JNEKTPUUYECKOE HalpsDKEHUE, IIEKTPUYECKOE
COTPOTHUBIIEHNE, pa3HOCTh moTeHIManoB, JJIC, pabora TOKAa,
MHIYKIMST MarHuTHOro moisi, cuia Awmmnepa, cuia JlopeHua,
MHIYKTUBHOCTB KAaTYILIKH, SHEPTUS MIEKTPUUECKOTO U MATHUTHOTO
noJiel, mepuos M 4acTora KojebaHuil B K0IeOaTeIbHOM KOHTYpE,
3aps; M cujga TOKa B IIpOLECCe  TapMOHUYECKHX
ANEKTPOMAarHUTHBIX  KojieOaHui, (OKyCHOe pacCTOsIHHME U
ONTUYECKasl CHJIA JIMH3bI, MPU ONHCAHUHU TPABUWIBHO TPAKTOBAThH
(Gu3NYeCKUi CMBICT UCHOJIB3YEMBIX BEJIMYMH, UX O0O3HAYEHUS U
€IMHMLIBI;  yKa3pIBaTh  (OPMyJIbI,  CBSI3bIBAIOIIME  JAHHYIO

(hu3MYECKyIO BEIMUUHY C JPYTUMHU BEITUYMHAMU

115

OnwuceiBaTh H3y4EHHbIE KBAHTOBBIE SIBIEHUS M  IPOLECCHI,
UCHOJNB3Yys (PU3MYECKHE BETUYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M YaCTOTa CBETA, SHEPTUs U UMIYIIbC (POTOHA,
Mepuosl TOdypacmana, SHEPrusl CBS3M AaTOMHBIX saep; TIpU
ONMMCAaHWHM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECKHIA  CMBICIH
UCTOJIb3yEMBIX BEIMYUH, NX 0003HAUEHUS U EIMHUIIBI; YKa3bIBaTh
(GopMysbl, CBA3BIBAIOIIME MAHHYIO (DU3MUYECKYI0 BEIMYHHY C

JOPYTUMH  BEIMYMHAMH, BBIUUCIATH 3HAYCHHE (PUIUUYECKOM




BCIIMYMHBI




11.6

Ananu3upoBaTh (PU3MUYECKHE MPOLECCHl U SIBICHUS, HCIONb3YS
¢busnyeckue 3aKOHbl M OpUHOMNBL 3akoH Owma, 3aKOHBI
MOCJIEI0BATENBHOTO U MapajlIeIbBHOTO COCTUHEHUS TPOBOIHUKOB,
3akoH Jxoyns—JIeHna, 3aKOH JJIEKTPOMATHUTHOM WHIYKLIHH,
3aKOH TNPSAMOJIMHEWHOIO  paclpOCTPaHEHHs] CBETa, 3aKOHBI
OTPa)KEHMsI CBETa, 3aKOHbl MPEJIOMIIEHUS CBETa, YpaBHEHUE
OnHireitHa 11 GoTodddexra, 3aK0H COXpaHEHUs SHEPTUH, 3aKOH
COXPAaHEHHS HMIIYJIbCA, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOIrO
3apsja, 3aKOH COXPAaHEHUs MacCOBOIO uucia, nocrynarsl bopa,
3aKOH paJIlOAKTUBHOIO PACHaja; MpU 3TOM pa3inyaTh CIOBECHYIO
(GOpMYJIMpPOBKY 3aKOHA, €ro MaTeMaTU4eCKOe BbIPAXKEHUE U

ycnoBus (TpaHUIlbl, 001aCTH) TPUMEHHUMOCTH

11.7

OHpGI[CJ'ISITI) HaIpaBJICHUEC BCKTOPA MHAYKIIWUH MAarHUTHOI'O I1IOJIA

[IpoBoanuKa ¢ ToKOM, cuiibl Amniepa u cuiisl Jlopenia

11.8

Ctpoutb ¥ OIIKMCHIBaTh HM300paXEHHUE, CO3/1aBAEMOE TIOCKUM

3€pKaJIOM, TOHKOW JINH30M

11.9

BBIIONHATE  AKCIIEPUMEHTHl 0 WCCIICOBAHHUIO  (DU3HUYECKUX
SIBJICHUW W TIPOIECCOB C HCIIOIb30BAHUEM MPSIMBIX U KOCBCHHBIX
u3MepeHuil; mpu 3ToM (popmynHpoBaTh Mpodiemy(3amady) u
THIIOTE3y YYEOHOTO OJKCIIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MPEAJIOKEHHOTO  000pyAOBaHMUS, NPOBOAWTH  ONBIT |

(hopMyTupOBaTh BHIBOIBI

11.10

Ocy1iecTBIATh NpSIMbIE U KOCBEHHbIE U3MEPEHUS PU3MUECKUX
BEJIMYMH; [TPU 3TOM BBIOMPATh ONTUMAJIbHBINA CLIOCOO M3MEpPEHUs U
HCII0JIB30BATh U3BECTHBIE METObI OLIEHKH ITOTPEILIHOCTEN

U3MEpEHUN

11.11

HccnenoBats 3aBUCUMOCTH buznyecKux BEJINYUH c
HCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUN; TP 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (DUKCHPOBATh PE3YJbTATHI MOJYYCHHOW 3aBHCHUMOCTH
(bu3MYeCKUX BEJIWYMH B BUJIE Ta0aMIl U rpadUKOB, 1€1aTh BHIBO/IbI

10 PE3yJIbTaTaM UCCIICAOBAHUA

11.12

Cobmonate mpaBmiia 0e€30MacHOrO TpyJAa TMpU  TMPOBEAECHUU
UCCIIEIOBAaHUM B paMKax y4eOHOro OSKCHEpUMEHTa, Yy4eOHO-
MCCIIeIOBATENILCKON u MIPOEKTHOH JeSTeITbHOCTH C
UCTIOJIb30BAHUEM H3MEPHUTEIbHBIX YCTPOHCTB M J1aOOPAaTOPHOIO

00opyI0BaHUS

11.13

Pemate pacu€THBIC 3amauM C SBHO 3aJlaHHOW (PU3MUECKOU
MOJIETIbIO, HCIIONIb3Ys (PU3NYECKHE 3aKOHBI W TPUHIUIBL, Ha
OCHOBE aHaJlM3a yCJIOBUS 3aJjaul BbIOMpaATh (PU3NYECKYIO MOJEIb,
BBIIENATh (PU3UYECKUE BETMUUHBI U (HOPMYJIbI, HEOOXOAUMBIE IS
e€ peuieHus, MPOBOAUTH pacy€Tbl M OLEHUBATH PEaIbHOCTH

MOJTyYEHHOTO 3HaYCHHSI (PU3NUECKON BEITUYHHBI

11.14

Pemats Ka4yC€CTBCHHBIC 3aJa4u: BBICTpauBaTh




JIOTUYECKH




HEMPOTUBOPEUMBYIO LIETIOYKY PACCYKICHHI C OMOPON HA
HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IG SABJICHUS

11.15

Hcnonp3oBaTh mOpu pemieHUH Yy4eOHBIX 3aJad COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTHH JJIs TOUCKA, CTPYKTYpUPOBAHUSA,
WHTEPIIPETAIMH U MIPeICTaBICHHs Y1eOHOM 1 Hay4HO-TIOMYJIAPHOM
uHpOpMalUY, TOJYYCHHOM W3  PA3IUYHBIX  HCTOYHUKOB;

KPUTHUYECKH aHATM3UPOBATH MOJIy4aeMyr0 HHPOPMAIIHIO

11.16

OOBACHATD MPUHILMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyarh yCIOBHUA UX O€30M1aCHOTO MCIIOJIb30BaHUS B

HOBCC,HHCBHOI;'I KHN3HU

11.17

[TpuBOANTH pUMEPHI BKJIA/1a POCCUNCKUX U 3apYOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B O0BSICHEHHUE ITPOLIECCOB

OKpYXKarouero Mupa, B pa3BUTHEC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp30Barh TeOpeTHUYECKHUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOMN
XKU3HU Ui obOecrieueHHss O€30MaCHOCTH TIpU  OOpalieHHH C
npubopaMH M TEXHUYECKHMMHU YCTPOWCTBAMHM, JUI COXPAHEHUS
3I0POBbSI M COOJIFOJICHUST HOPM SKOJOTMYECKOTO TOBEICHHS B

OKpYyXarolen cpeze

11.19

PaGorate B Tpymme ¢ BBIMOJHCHUEM pPa3IUYHBIX COIUATBHBIX
poJiel, IIaHupoBaTh PabOTy IPYIIIbl, PALIUOHATIBLHO PACHPENEIATh
00s3aHHOCTH U TIUIAHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTYaIUsIX, aIEKBATHO OIEHUBATh BKJIAJ KAXKJIOTO U3 YIaCTHHUKOB

IPYIIBI B PELIEHUE paccMaTpUBaeMOil poOIeMBbl

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC
Kon Koxa npoBepsiemoro
IIpoBepsiemble 371eMeHTHI COAEPKAHNS
pa3mena  3jieMeHTa
OU3UKA 1 METO/Ibl HAYUYHOI'O ITO3HAHW A
®du3nka — Hayka o npupoje. HayuHnbie MeTObl MO3HAHUSA
11 OKpY’KamIero mupa. Poib dKcnepuMeHTa U TEOpUH B
MPOLIECCE MMO3HAHUS TPUPOJIBI. DKCIEPUMEHT B (DU3HKE
1 MonenupoBanue (GU3MYECKUX SBICHUA M TPOILIECCOB.
Hayunbie rumnore3sl. dusznueckre 3aKOHbI W TEOPHH.
12 I'panunel mpuMeHUMOCTH  (U3WYECKUX  3aKOHOB.
' [Mpunuun cootBercTBus. Pomb u Mecto (Qu3uku B
(GbOopMUPOBaHUN COBPEMEHHOW HAYYHOH KapTUHBI MHpPA, B
MPaKTUYECKON JeATETHFHOCTH JIFOIeH
2 MEXAHUKA
KUHEMATHUKA
MexaHnueckoe JIBYDKEHUE. OTHOCUTEIHFHOCTD
21 2.1.1 MEXaHHUYECKOTO JIBIDKCHMS. Cucrema OTCYETA.
' TpaexTopust
21.2 [Tepememienue, CKOpPOCTH (cpenusis CKOpOCTb,
MTHOBEHHAsi CKOPOCTh) W YCKOPEHHE MaTepHaTbHOU




2.2

2.3

TOYKH, HUX TMPOCKIUHU HAa OCH CHUCTCMbI KOOpAHWHAT.
CrnoskeHue nepeMeIeHni U CI0)KEHNE CKOPOCTEN

2.1.3

PaBHOMEpHOE M  PABHOYCKOPEHHOE IPSMOJIMHENHOE
nBrxenue. ['paduku 3aBUCMMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHHUS, IIyTH U NEPEMELIECHUs MaTEPUAIIbHOW TOYKHU
OT BpEMEHHU

2.14

CBoOoaHoOe majieHre. Y CKOpeHHue CBOOOTHOTO T CHUS

2.15

2.16

KpuBonuneilinoe JnBmxkeHue. PaBHOMEpHOE BUKEHHE
MAaTEpUAIBHOM  TOYKM IO  OKPYKHOCTH.  YTJIOBast
CKOpOCTb, JHUHEWHass ckopocTh. llepmon u wactora.
LlenTpoCcTpEeMUTENBEHOE YCKOPEHUE

TexHu4yeckue  yCTpOMCTBA:  CIHUJIOMETP,  JIBUIKCHHE
CHaps10B, LICTIHBIE U PEMEHHBIE NIEpEAaYn

2.1.7

2.2.1

[Ipaktnueckne  paboTel.  M3mMepeHne  MTHOBEHHOM
ckopoctH. MccnenoBanue COOTHOIICHUSI MEXKIY MYTSIMHU,
MPOMIEHHBIMUA TEJIOM 3a IIOCJEI0BATEIbHBIE DPAaBHBIC
MIPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JIBH)KEHUU
C HAuyaJbHOM CKOpPOCTBIO, paBHOM Hymw0. HM3ydeHue
JIBUDKEHUS IIapUKa B BSI3KOM KUAKOCTU. M3yudeHue
JIBIDKEHUSI TeJla, OpPOIIEHHOTO TOPU30HTAIBHO

TMHAMUKA

[Tpuniun ortHocurenbHOCcTH ["anmies. IlepBblid 3aKOH
HrroToHa. THepumanbHbIe CUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuia. HpI/IHHI/IH CYIICPIIO3UTIUH CHIT

2.2.3

Bropoii 3akoH HplooToHa ansi MarepuanbHON TOYKH B
uHeprmanbHoit cucteme otrcuéra (MCO). Tperuit 3axkoH
HproTOHA /17151 MaTepUabHBIX TOYCK

2.2.4
2.2.5

3akoH BceMupHoro tsarotenus. Cuna tspkectu. [lepas
KOCMHUYECKasi CKOpoCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe TpeHue. Cuina TpeHUsI CKOJIbKEHHUS
u cuna TpeHus mnokos. Koadpouuument tpenus. Cuna
CONPOTHUBIICHUS NPU JBIWKEHUM Tela B JKUIKOCTH WIIU
rase

[TocTynaTenpHOE U BpalaTeIbHOE ABUKEHHE a0COIIOTHO
TBEPIOTO TeNIa

2.2.8

2.2.9

MOMEHT CWJIBI OTHOCUTENIBHO oOcu BpauieHus. Ilnedo
cuibl. YcnoBus paBHoBecus TBEpaoro tena B MCO
TexHudyeckne yCTpPOWCTBA: TOJAUIMIIHUKH, JIBHOKCHHUE
VCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

2.3.1

[TpakTnueckue pabotel. M3yuenue nBuxeHus: Opycka mo
HAKJIOHHOH TIJIOCKOCTH TOJ| JCHCTBUEM HECKOJIBKUX CHII.
UccnenoBanue 3aBUCHMOCTH CUI VIIPYTOCTH,
BO3HUKAIOIMIUX B AePOPMUPYEMOU MIPYKUHE H PESUHOBOM
obpaste, ot BenumunHbl WX nedopmarnuu. Uccnenopanme
YCIIOBUH paBHOBECHS TBEPAOTO Tela, HWMEIOIIET0 OCh
BpaIlCHUS

3AKOHBI COXPAHEHHW A B MEXAHUKE

I/IMHy.]'II)C MaTepHaHLHOﬁ TOYKH, CUCTEMBI MaTCpHUAJIbHBIX
TOYCK. I/IMHYJ'ILC CHJIbI 1 UIBMCHCHHUC UMITYJIbECA TCJIa

2.3.2

3akoH coxpaHeHus wumnyiasca B MCO. PeaktuBHoe
JIBU)KEHUE

2.3.3

Pabora cuiter




2.34

MOoOIIHOCTD CUIBI

Kunernueckas sHeprusi MmaTepuaibHOU TOUKH. Teopemao

2.35 .
KHHETUYECKOU YHEPTUHI
[TorenumaneHas 3Heprus. [loTeHHManbHas SHEPrUs
2.3.6 ynpyro aepopMUpOBaHHON TpYyXuHBI. [loTeHIManpHas
SHEprus Tela BOJIW3H MOBEPXHOCTU 3eMITH
[ToreHnmManpHble W HEMOTEHIMAIbHBIE CHIIBL. CBs3b
237 paboThl  HEMOTEHUHUANbHBIX CHJI C  HM3MEHEHUEM
MEXaHUYECKON SHEPTUM CUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOM SHEeprun
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 Texnuueckue YCTEOfICTBaZ JBUKEHHE PaKeT, BOJOMET,
KOTep, MPYKUHHBINA MTUCTOJIET
[TpakTrueckue paboThl. M3ydeHne CBS3U CKOPOCTEH Tel
2.3.10 npu Heynpyrom ynape. HMccinenoBanue cBsizu paOOTHhI

CHIIBI C ©3MEHECHHEM MEeXaHUYECKOM OHCPI'UHA TCJIa

3 MOJIEKVJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU
OCHOBHbBIE  TIOJIOKEHUSI ~ MOJEKYJISAPHO-KMHETHUECKOM
311 teopun. bpoyHoBckoe nprmkenue. Juddysus. Xapakrep
JIBUKEHHS M B3aUMO/JICHCTBUS YaCTHUI] BEIIECTBA
312 Mopenu cTpoeHus ra3oB, KUIKOCTEH M TBEPABIX TEN U
00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIeJIeH
313 Macca monekyn. KomuuectBo BemiectBa. IlocrosHHas
ABoraapo
314 TermmoBoe paBHOBecue. Temmeparypa u €€ H3MEpPEHHE.
IlTxana remneparyp Llenbcus
315 Mopnens wuaeansHoro raza. (OCHOBHOE ypaBHEHHE
3.1 MOJICKYJIIPHO-KUHETUYECKOW TEOPHUH UJI€aTLHOTO Ta3a
AOcomoTHass ~ TemrepaTypa Kak  Mepa  CpeaHei
3.1.6 KMHETUYECKOW HHEPru TEIUIOBOTO JIBIKEHUS YaCTHI]
ra3a. [IlIkamna remnepatyp KenbBuna
3.1.7 VYpasuenue Knanelipona — Menzaeneea. 3akoH JlanbToHa
lNazoBbie 3akonbl. M3omporiecchl B UACATBHOM Ta3ze C
3.1.8 MOCTOSIHHBIM ~ KOJMYECTBOM  BELIECTBA:  HM30TEpMa,
n30xopa, n3odapa
3.1.9 TexHUYECKHE YCTPONCTBA: TEPMOMETP, OapoMeTp
[TpakTuueckue paboThl. M3MmMepeHune Macchl BO3JyXa B
3.1.10 KJIAaCCHOW KOMHare. McciiejoBaHne 3aBHCHMOCTH MEXK]TY
napaMeTpaMu COCTOSIHUS Pa3peKEHHOTro ra3a
OCHOBbBI TEPMOJAMHAMUKHU
321 TepMmoanHamuueckass cuUcTeMa. BHYTpeHHsSST JHeprus
TEPMOIUHAMHYCCKON CHCTEMBI B CITOCOOBI €€ M3MEHEHUS
329 KonuyectBo Temnotel u pabota. BHyTpeHHss sHEprus
OJIHOATOMHOTO HJIeaIbHOIO Ta3a
Buner terionepenadn: TEIUIONPOBOJIHOCTh, KOHBEKITHS,
3.2 323 U3IydEHHE. TemnoéMKOCTb Tena. VY nenpHas
o TEINIOEMKOCThL BellecTBa. PacyéT KOJIMYecTBa TEINIOTHI
MIpH TeIUIoneperaye
IlepBbIil 3akOH TepMoaMHaMMKU. lIpuMmeHeHue nepBoro
3.2.4 3aKOHA TEPMOJWHAMUKH K H3omporeccam. ['paduueckas
MHTepHpeTanus padoThl ra3a
3.25 Tennossle MawmmuHbl. I[IpUHOUNBL NEHCTBUSA  TEILIOBBIX




mamH.  [IpeoOpa3oBaHusi SHEpPruM B TEIUIOBBIX
mamnHax. KoagdummenTt moneznoro aeicTBus (nanee —
KIIJT) TenmoBoii mammubl. [ukn Kapro u ero KIT/]

Bropoit 3akoH  TepmomuHamukd.  HeoOpaTumocTh

3.2.6 MpOLECCOB B MpUpoAe. TemioBble  JBUTATEIH.
Okosiorndyeckue npo0aeMbl TEIIOIHEPreTUKH

327 TexHuueckue yCTpOHCTBa: JABMUraTeilb BHYTPEHHEIO
Cropanusi, OITOBOI XOJOJMIIBHUK, KOHIHIIMOHEP

328 HpaKTf/I‘-IeCKI/Ie paboThIL. N3mepenue YAEIBbHOU
TEII0EMKOCTH

AI'PEI'ATHBIE COCTOSHNMA BEIIIECBA. ®A30BbLIE ITEPEXO/IbI

[TapooOpa3zoBanne u KoHaeHcauus. Vcnapenue u

331 KWIICHWe.  YJeNbHas  TemioTa  napooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATypbl KUIICHUS OT JaBJICHHSI
332 A6COJIIOTHa$Iu U OTHOCUTENbHAs BIJIAXHOCTh BO3yXa.
Hacepluennslit nap
Teépaoe teno. Kpucramanueckue u amopdHble Tena.
3.3.3 AHU30TpOINUS CBOMCTB KpUCTAIIOB. JKUAKNE KPUCTAIIIBI.
3.3 CoBpeMeHHbIE MaTepUAIIbI
334 [InaBneHne ¥ KpuUCTaUIM3aUUs. YJAenbHas TeIioTa
iassieHus. Cyomumanus
3.35 YpaBHeHUE TEIIOBOTO Oaanca
TexHudeckue yCTpOMCTBA: THUIPOMETP U IICUXPOMETD,
336 KaJOpUMETpP, TEXHOJOTUM TIOJTYYEHHUs] COBPEMEHHBIX
MaTepuajoB, B TOM YHCJIE€ HAHOMATEPUAIOB, |
HaHOTEXHOJIOTUH
3.3.7 [TpakTueckue padboThl. I3MepeHue BIaXXHOCTH BO3AYyXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpuzanus Tel. DJeKTpuueckuil 3apsna. JlBa Buma
AJIEKTPUUYECKUX 3apPsJI0B
41.2 ITpoBOAHMKY, TUIEKTPUKH U TOJTYITPOBOIHUKU
4.1.3 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia
4.1.4 B3aumopeiicTBue 3apsaoB. 3akon Kymona
OnexTpudeckoe moie. Hanmpsok€HHOCTH IIEKTPUYECKOTO
415 nosisd. [IpuHnun cynepnosunuu. JIMHUK HAaNpsSKEHHOCTH
AIIEKTPHUYECKOTO OIS
4116 Pabora cun snexrpoctarnyeckoro mois. [loTenumarn.
41 Pa3HOCTh NOTEHIIMATIOB
417 [IpoBOMHMKKM M JOUAJIEKTPUKH B TOCTOSSHHOM
AIIEKTPHUYECKOM T10JIe. J{MaIeKTprudecKkast MpOHUIIAeMOCTh
DIIEKTPOEMKOCTb. Konpgencarop. DIIEKTPOEMKOCTh
4.1.8 IUIOCKOTO  KOHJAEHcaTopa.  OHEpPrus  3apspKEHHOTO
KOHJIeHCAaTopa
TexHuUecKknue YCTPOWCTBA: 3JEKTPOCKOIM, 3JIEKTPOMET,
419 AIIEKTPOCTATHYECKAS 3alIuTa, 3a3eMJICHHE
AIIEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHBIN
IPUHTEP
4110 [IpakTnueckue paboTel. M3mepeHue >3IeKTPOEMKOCTH
KOHJIeHCaTopa
HOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX CPEJIAX
4.2 VCIOBUS CYIIECTBOBAHHUS MOCTOSHHOTO 3JIEKTPHYECKOTO

421

Toka. Uctounnku Toka. Cuia toka. IlocTOSSHHBIN TOK




4.2.2

Hanpspkenune. 3akon Oma 17151 yyacTka Lenu

4.2.3

DJIEKTPUUYECKOE CONPOTHUBIICHHUE. VYaensHoE
CONPOTHUBIICHUE BEILIECTBA

4.2.4

HOCJICIIOB&TCJIBHOG, napauiClIbHOC, CMCIIaHHOC
COCIMHCHUEC ITPOBOIHUKOB

4.2.5

PaboTa snekrpuueckoro Toka. 3akoH Jlxoyns — Jlenma

4.2.6

MOH_[HOCTI) OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoaBrkymas cuna (manee — DJIC) U BHyTpeHHEe
CONPOTHUBIICHUE UCTOYHUKA TOKA. 3akoH Oma JJis MOJTHOU
(3aMKHYTOH) 351eKTpuyeckoi 1ernu. Koporkoe 3aMbIkaHue

4.2.8

4.2.9

ONEeKTpOHHAas  MPOBOJUMOCTb  TBEPABIX  METAJIOB.
3aBUCHUMOCTh COIIPOTUBIICHUS METAJIJIOB oT
Temneparypbl. CBEpXIIPOBOAMMOCTh

OneKTpUYecKUil TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX
IIy4YKOB

4.2.10

[TonynpoBOIHUKH. CobcTtBeHHass W NpuMecHas
IIPOBOAMMOCTh  MOJYHpOBOAHMKOB.  CBoiicTBa  P-Nn
nepexoja. [lomynpoBogHIKOBBIE TPHOOPHI

4211

4.2.12

4.2.13

BHCKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIHTAX.
3JICKTp0JH/ITI/I‘I€CKa$I JUucconranus. 3H€KTpOJIPI3

OnekTpuueckuii Tok B razax. CamoCTOSATEIbHBIN U
HECAMOCTOSITENIbHBIA  pa3psii. Pasnuunble  TuUIb
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHuueckue YCTpPOHCTBA: ammepMeTp, BOJBTMETD,
peocraT, MCTOYHMKM TOKa, 3JIEKTPOHArpeBaTesIbHbIE
npuOOPHI, ANEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COTNPOTHUBIICHUS, BaKyyMHBIM JHON, TEPMHUCTOPHl W
(bOoTOPE3UCTOPHI, TOTYIPOBOJHUKOBBIN JHO]], TAIbBAaHUKA

4.2.14

[Tpaktnyeckue  paboTsl.  M3yueHue  CMeEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne DJIC MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
conpotuiieHus. Habmoaenue anexTpoiamnsa

11 KIIACC

Kon Koanposepsiemoro

pasaeiaa 3JIEMEHTA
4

IIpoBepsiemble 3JIeMeHTBI COAEPKAHUS

SJIEKTPOAMMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIOWA

43.1

4.3.2

IlocTostHHBIE MarHuThl. B3anMoaeNcTBHE MOCTOSHHBIX
Mar"duToB

MaruutHoe T1one. BekTop MarHMTHOM HHIYKIIUH.
ITpuHnun CYIEPIO3ULIUY. JInann MarHUTHOU
nHAyKknun. KapTuHa TMHAA MarHUTHOW MHIYKIUU TOJIS
IIOCTOSIHHBIX MarHUTOB

4.3

4.3.3

MarsuTHO€E 110JIe MPOBOAHMKA ¢ TOKOM. KapTuHa nuHui
IOJIsL JUIMHHOTO MPAMOr0 IPOBOJHHMKA M 3aMKHYTOI'O
KOJIBLIEBOI'O TPOBOJAHHMKA, KATYIIKA C TOKOM. OTmbIT
Opcrena. BzanmoaelicTBre NPOBOJHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOJlyJIb U HAIIPABJIEHUE

4.3.5

Cuna Jlopeniia, e€ Moaysib U HampaBiieHue. J[BrkeHue
3apsyKEHHON 4acTHUIbl B OJHOPOJHOM MAarHUTHOM IIOJIE.
PaGora cuiel Jlopenna

4.3.6

SIBeHUE DIEKTPOMATHUTHON UHIYKLIIUHA




4.3.7

IToTok BeKTOpa MArHUTHOM MHIAYKLIUHU

OJIC mHayKuuu. 3aKOH 3JIEKTPOMArHUTHOM WHIYKIIMH

4.38 ®dapanes
Buxpesoe »snekrpuueckoe mnose. IAC uHayKIuu B
4.3.9 MIPOBOJTHUKE, JIBIDKYITIIEMCST MOCTYIATEILHO B
OJIHOPOJHOM MarHUTHOM II0JI€
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHocTh.  SBnenue  camomuaykuuu. IJC
CaMOMHIYKIIUU
4.3.12 DHeprusi MAarHUTHOTO TIOJISI KAaTYIIIKA C TOKOM
4.3.13 DJIEKTPOMArHuTHOE I0JIe
TexHuueckne YCTPOMCTBA: IOCTOSHHBIE MAarHUTBHI,
4.3.14 ANIEKTPOMArHUTHI,  AJICKTPOJBUTaTeIb,  YCKOPHUTEIU
AJIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIeYb
[Ipaktuyeckue paboThl. M3ydeHHe MarHUTHOTO OIS
43.15 KaTymku ¢  TokoM. MccrnemoBaHue — JeicTBUS

IHOCTOAHHOI'O Marsura Ha paMKy C TOKOM.
HCCJ’ICI{OB&HI/IC SABJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIOUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.11

512

5.1.3

5.14

KomnebarenpHas cucrema. CBoOoaHbIe KoyieOaHUS.
I'apMoHHueckue  KoJIeOaHHMS. Ilepuion,  yacrorTa,
amMIuInTya u ¢asa KoieOaHui

IIpyxnHHBIN MagsTHUK. MaTeMaTU4eCKUN MasTHUK

YpaBHeHue rapMOHUYECKUX KoJieOaHMil.
Kunemarnueckoeu JTUHAMHYECKOe OIHCcaHue
K071€0aTeIbHOr0 IABMKEHHUS

[IpeBparnienue SHEPrUuu npu TapMOHHYECKUX
kosiebaHusAx. CBsA3b aMIUTUTYAbl KoJeOaHUH HMCXOIHOM
BEJIMYMHBI C aMIUIMTYyJaMU KoJjieOaHUH €€ CKOpOCTH U
YCKOpPEHUs

5.15

KomnebarenpHblit KOHTYD. CBo0OoOHEIE
AJIEKTPOMArHUTHBIC KoJIeOaHHs B HJI€aTLHOM
KoJiIe0aTeTbHOM KOHTYDE. Amnanorus MEXIY
MEXaHHYECKUMHU ¥ JICKTPOMATHUTHBIMU KOJICOAHUSIMH.
®opmyna TomcoHna

5.16

3aKOH  COXpaHEHUs  HJHEPrMH B WUACATBHOM
K0J1e0aTeIbHOM KOHTYpE

5.1.7

BeiHyXeHHbIE MexaHHueckue Konebanusi. Pe3onaHc.
Pe3onanchHas KpHBasl. BriHyXI€HHBIE
AJIEKTPOMArHUTHbBIE KOJIeOaHMsL.

5.1.8

ITepemenHbIil TOK. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.

519

5.1.10

5.1.11

MomHOCTh NEPEeMEHHOr0 TOKa. AMIUIMTYJHOE U
JIEHCTBYIOIIEE 3HAYCHUE CUITBI TOKA W HATIPSKCHUS
Tpancdopmarop. [IpownsBoacTso, nepenaya u
NoTpebIeHNe AIEKTPUUECKON IHEPTUU. DKOJOTHIECKHE
PUCKH TIpPU TIPOU3BOJICTBE DJIEKTPUUYECKONW DSHEPTHH.
KynbTypa HCIIOJIb30BAHUS 3JEKTPOIHEPT U B
MOBCEIHEBHOM XU3HU

TexHU4eckne ycTpoicTBa: cericMorpad, FIeKTPUICCKUN
3BOHOK, JINHUHU 3JIEKTpoIepead

5.1.12

[Tpaktnueckue pabotel. HccnenoBaHue 3aBUCHUMOCTH
nepuosia MajblX KOJIGOAHUH Tpy3a HAa HUTH OT JJIMHBI




HUTHU U MACCBI I'py3a. I/ICCHCIIOBaHI/Ie NEPpCMCHHOTO TOKa
B nenu nu3 IIOCIICO0BATCIIbHO COCI[I/IHéHHBIX
KOHJICHCATOPa, KaTYIIKH U PEe3UCTOpa

5.2

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

521

MexaHWuecKue BOJIHBI, YCIOBHS PacHpOCTPAHCHHUSI.
[Teprion. CxopocTh pacnpOCTpPaHEHUSI M JJTMHA BOJIHBL
[ToriepeyHble U IPOIOIEHBIC BOTHBI

5.2.2

WuTepdepenius u nudpaxius MEXaHHYECKUX BOJIH

5.2.3

5.24

3Byk. CkopocTth 3ByKa. [’ poMKOCTb 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

ONEeKTpOMarHUTHbIE  BOJIHBL.  YCJOBHS — M3JIy4€HUs
9JIEKTPOMAarHUTHBIX ~ BOJH. B3auMHas  opueHTtanus
BeKTOpoB E, B M v B n3yleKTpOMarHuTHOW BOJIHE B
BaKyyMe

5.25

5.2.6

CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJH:  OTPaXEHHUE,
MIPEJIOMJICHUE, NoJIsIpU3anus, mudpakus,
uHTepdepenusa. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH

[llxkana  2neKTpOMarHUTHBIX  BOJIH.  IIpumenenue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

5.2.8

[TpuHIMIBI paguoCBA3U U TeneBUIeHHs. Paguonokarus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl

TexHU4YEeCKHE YCTPONCTBA: MY3bIKAJIIbHBIE HHCTPYMEHTHI,
yIbTPa3BYKOBasi JUArHOCTHKA B TEXHHUKE M MEIUIIMHE,
pamap, paguonpUEMHIK, TSIEBU30D, aHTEHHA, Tele(oH,
CBUY-neun

5.3

OIITUKA

531

IIpssmonuHeitHOE pacnpocTpaHeHue cBeTa B
onHopoaHoM cpene. JIyd cBera

5.3.2

5.3.3

OtpakeHne cBeTa. 3aKOHBI  OTPAXXECHUS  CBETA.
[TocTpoenue M300pakeHU B INIOCKOM 3epKaie
[Ipenomnenne cBeta. 3aKOHBI TPEIOMIICHUS CBETa.
AOCOIOTHBIN IOKa3aTeb MPETOMICHHS

534
5.3.5

5.3.6

ITonnoe BHyTpeHHee oTpaxkeHue. IlpenenbHbld yromu
IIOJIHOT'O BHYTPEHHETO OTPAKEHUS

Hucnepcus ceeta. CrioxxkHbli cocTaB 6enoro cera. L[er

Cobwuparornie U pacceMBaronIve JUH3bI. TOHKas JIMH3A.
@DOKyCHOE pacCTOSHUE M ONTUYECKas CHJIa TOHKOM
nuH3bl. [locTpoeHne M300pakeHHil B COOMpAIOIIUX U
paccenBaommX JHH3aX. DopMyna TOHKOW JIMH3BI.
YBenuuenue, 1aBacMoe JTUH301

5.3.7

Hpeﬂenm IIPUMCHUMOCTH T COMCTquCCKOﬁ OIITUKH

5.3.8

5.3.9

Wntepdepennust cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB U MHHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX
KOT'€pEHTHBIX HICTOYHHUKOB

Hudpaxmus cseta. AudpakiuonHas pemeTka. Y caoBue
HaOJIOZIEHUsT TJIABHBIX MAaKCHMYMOB TIpU MaJEeHUHU
MOHOXPOMAaTHYECKOr0 CBeTa Ha JU(PaKUHOHHYIO
pelmeTKy

5.3.10

ITonsipusanus ceera

5.3.11

TexHuueckue ycTpoiicTBa: OdYKH, Jyma, (oToamnmapar,
IIPOEKIMOHHBIA  ammapar, MHKPOCKOIN,  TEJIECKOII,
BOJIOKOHHAsl  ONTHKA, JU(PAKIUOHHAS  peméTka,




MOJISAPOUL

5.3.12

[Ipaktnueckne  pabotel. M3mepenue  mokxazarens
npenomiienusi. VMccienoBanue cBOMCTB M300paKeHUN B
nuH3ax. Habmonenue aucnepcuu ceera

SJIEMEHTBI CIIELIUAJIbBHOM TEOPMM OTHOCUTEJIbHOCTU

FpaHI/IHBI IIPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH.
HOCTYHaTbI TCOPHUU OTHOCUTCIIbHOCTU: MHBAPUAHTHOCTD

6.1 MOJYJII CKOPOCTH CBe€Ta B BaKyyme, [PHHIIMII
OTHOCHUTEJIbHOCTH DUHILTEHHA
6 6.2 OTHOCHUTEIBHOCTh  OJHOBPEMEHHOCTH.  3aMeJJICHUE
BPEMEHH U COKPAILEHUE JITTHHBI
6.3 DHEprusi ¥ UMIYJIbC CBOOOHOM YaCTHUIIbI
6.4 CBs3b Macchl C SHEpPrue W HUMITYJIBCOM CBOOOIHOM
YaCTHULIbI. DHEPrHsl MOKOsi CBOOOHOMN YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOU OIITUKU
711 ®ortonbl. Popmyna Ilnanka cBa3m sHepruu QoToHA C
€ro 4acTOTOH. DHeprusi 1 UMNyibe (HOTOHA
71.2 OtkpeiTe U uccnenoBanue porodddexra. Ombirer A.T.
CroneroBa. 3akonsl hoTtorddexra
7.1 713 VYpaBuenue OiinmreiiHa s Gorodpderra. «KpacHas
o rpanuna» ¢potodddexra
7.1.4 Jasnenue ceera. OnbiTel [1.H. JIeOenena
7.1.5 XUMHUYECKOE JEICTBUE CBETA
716 TexHuueckue yctpoiicTBa: (OTOINEMEHT, (HOTOJATUUK,
COJIHEYHAst OaTapesi, CBETO O]
CTPOEHUME ATOMA
Mopens aroma Tomcona. OnbiTel Pezepdopa mo
7.2.1 HCCJIEIOBAaHMIO CTpOEeHUs aToMa. [Tnanerapuas Mmozaens
aToma
[Toctynatsl bopa. M3nydenue u morsouieHue (pOTOHOB
799 IpU IEpPexXo/ie aToMa C OJHOT0 YPOBHS HSHEPrUU Ha
apyroi. Bunel cnextpoB. CHEKTp YpPOBHEW 3HEpPIUH
aToMa Bojiopoja
7.2 BosHoBbie cBoiicTBa 4yactun. Bonuel ne  bpors.
7.2.3 KopmyckynspHo-BomHOBOM — ayanusM.  udpakuus
AJIEKTPOHOB Ha KpUCTaJLIax
794 CrioHTaHHOE W BBIHYXKJIEHHOE H3JIy4eHHE. Y CTPOHCTBO
U MIPUHIIMIT pabOTHI J1a3epa
725 TexHudyeckue yCTPOWCTBA: CHEKTPAJIbHBIM  aHAINU3
(cTieKTpoCKoII), J1a3ep, KBAHTOBBIA KOMIIBIOTED
726 [IpakTnueckue pabGoTsl. Halmrogenue auHEHYaTOro
CHeKTpa
ATOMHOE A1PO
731 Meroapl HaOMIOACHHUS W PETUCTPAIMU DJIEMEHTAPHBIX
4acTHULL
OtkpoiTHe paguoakTuBHOCTH. OnbIThl Pesepdopna mo
73 739 ONpEJENIEHNI0 COCTaBa PaJMOAKTHUBHOIO H3IY4YEHHUS.
CpoiictBa anb(da-, Oera-, raMMa-uznyueHus. Biusuue
PaZ0aKTUBHOCTH Ha )KUBBIE OPTaHU3MBbI
OTKphITHE NPOTOHA W HeWTpoHa. HykimoHHas Mopenb
7.3.3 anpa ['efizenOepra — MBanenko. 3apsa sapa. MaccoBoe

yucio sapa. M3o0Tomnsl




7.3.4

Anbda-pacniaa. DIEKTPOHHBIM U TO3UTPOHHBIA Oera-
pacrian. ['amma-uznydeHue. 3aKkOH PpagHOaKTHBHOTO
pacnana

7.3.5
7.3.6

7.3.7

7.3.8

OHeprusi CBA3M HYKJIOHOB B sIpe. SlnepHble CHIIBI.
Hedext maccol siipa

Snepusle peakuuu. [lenenue u CUHTE3 SAEp

Snepusiii peaktop. Tepmosinepusiii cuntes. [IpoOiembr
U IIEPCIEKTUBBI SACPHOU 3HEPreTUKH. OJKOJOTHYECKHE
aCIEKTHI NEPHON SHEPTETUKHU

OnemeHTapHble  4acTULbl.  OTKpBITHE  [O3UTPOHA.
DyHAaMEHTAJIbHBIE B3AUMOACHCTBUS

7.3.9

7.3.10

8.1

Texnuyeckne  ycTpoiicTBa:  J03UMETp,  Kamepa
Bunbcona, siaepHblii peakTop, aToMHas bomba
[IpakTrueckue paboThl. MccnenoBanue TPEKOB YaCTHIL
(o roToBBIM (oTOrpadusim)

SJIEMEHTBI ACTPO®U3UKHA

Bun 3B&3mnoro nHeba. CosBesnus, sipkue 3BE3MbI,
[JIAHETHI, UX BHIUMOE JIBHKEHUE

8.2

Conneynas cucreMa. IlmaHeTsl 3eMHOH T'pYIIIIBI.
IInaHeTBI-TUTAaHTBI H  HX CIIYTHUKH, KapJIMKOBBIC
miaHeTsl. Manble Tena CoJIHEYHON CHCTEMBI

8.3
8.4

Connue, ¢otochepa u armocdepa. ConHeuHas
aAKTUBHOCTH

Uctounuk sHepruu CosHiia v 3BE311

8.5

8.6

8.7

3BE31bI, MX OCHOBHBIE XapAaKTEPUCTUKU: Macca,
CBCTHUMOCTBD, pam/lyc, TeMHepaTypa, X B3aHUMOCBA3b.
JunarpaMma «CHEKTpalbHBIM KIACC — CBETUMOCTBY.
3BE3AbI TJIABHOM MOCIIEN0BATEILHOCTH. 3aBUCHMOCTD
«Macca —  CBETHMOCTBY» IS  3BE3H  TJIaBHOM
IOCJIEIOBATEIIbHOCTH

Buyrtpennee CTpPOCHHUE 3BE3 . CoBpeMeHHbIE
MPEACTABJICHUS O TPOUCXOXKACHUH U 3BooIMK CoHLa
M 3BE3]1. DTamnbl )KU3HU 3BE3]

Mneunslii Ilyre — Hama [anakrtuka. CrnmpanbHas
cTpykTypa lamakTuku, pacupeneneHue 3BE3J, rasa u
meutd. Ilonosxkenue m asmxenue Connua B 1 anakTHKe.
[Tnockas u chepuueckas nmoacuctemMsl ["anakTuku

8.8

8.9

8.10

Tunsl ramaktuk. Paguoranaktuku u KBasapsl. UEpHble
JIBIPBI B siJpax rajJjakTHK

Bcenennas. Pacmmmpenne Bceenennoit. 3akon XaOo6ia.
Paz0eranue ranmaktuk. Bospact u paauyc Bcenennoii,
Teopuss  bombmoro  B3peiBa.  Mogens  «ropsuen
Bcenennoi». PennkroBoe n3inyueHue

Macmrabnast crpykrypa Bcenennoil. Meraranaktuka.
Hepeménnsie npo0iaeMbl aCTPOHOMUHU

MPOBEPSIEMBIE HA EI'D IO ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOU MPOI'PAMMBbBI
CPEJHEI'O OBIIIETO OBPA3OBAHUS




Kon
NMpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/JbTATaM O0CBOEHUS
OCHOBHOM 00pa30BaTe/IbHON NMPOrpaMMbl CpeHero 001ero 00pa3oBanus

1

CdopMupoBaHHOCTh YMEHUN Paclo3HABATh PU3UUECKUE SBICHUS (IIPOLIECCHI)

1 OOBICHSITH UX Ha OCHOBE HN3YYCHHBIX 3aKOHOB

BJIaIICHI/Ie OCHOBOIIOJIararommumMun (1)I/IBI/ILI€CKI/IMI/I INOHATHUAMHU MU BCIUMYMHAMU,

XapaKTepU3yIOIUMHU (PU3HUECKUE TTPOIECCHI

ChopMupoBaHHOCTh YMEHHUH NPUMEHSATH 3aKOHBI KJIACCHUECKOW MEXaHUKH,
MOJIEKYJISIpHOW (DM3MKM W TEPMOJMHAMHKH, 3SJIEKTPOJUHAMHUKH, KBAaHTOBOM
¢u3uKM I aHanM3a U OOBSCHEHHS SBICHHH MHKPOMHpPA, MaKpoOMHpa H
Meramupa, pas3in4arth YCJIOBUS (TpaHMLBL, O00JacTH) HPUMEHUMOCTH
¢u3nUecKkux 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep (pyHIaMEHTaIbHBIX
3aKOHOB W  OTPAaHUYCHHOCTh  HWCIOJB30BaHUS  YAacTHBIX  3aKOHOB;
aHAJIM3UPOBATh (PU3MYECKUE MPOIECCHI, HCIOJb3ys OCHOBHBIC ITOJIOKCHHS,

3aKOHBI 1 3aKOHOMCPHOCTHU

C(bOpMI/IpOBaHHOCTB YMCHUA pasjindaTb YCJIOBUS HNPHUMCHUMOCTH MOHeHeﬁ

(u3NYECKUX TEJ U MPOLIECCOB (SIBJICHUH)

CdopMupoBaHHOCTh YMEHHUS pelIaTh PacuéTHBIC 3a7add C SBHO 3aJIaHHON U
HESIBHO 3aJ]aHHOW ()M3MYECKOH MOJETBbIO: Ha OCHOBAHWW aHAJM3a YCIIOBHS
BbIOUpaTh (u3MUeckue MoJeNH, OTBEYarolue TpeOOBaHMUSM  3aqayd,
MPUMEHSTh (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAaThl (HPU3MUYECKUX
TEOPUUA MPH UCIOJIB30BAHUM MATEMATHYECKMX METOAOB PEUICHUs 3a]ad,
MPOBOJUTH PACUETHl HA OCHOBAHMM HWMEIOIIMXCSA [TAHHBIX, AHAJIU3HPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOAbl PEIICHUS C YYETOM IOJYYEHHBIX

pe3ynabTaTOB

Pemarp xauecTBeHHbIE 3a/1a4yM, TpeOyrOIIMe MPUMEHEHH] 3HAHUN M3 Pa3HBIX
pa3enioB MIKOJIHHOTO Kypca (GU3UKH, a TaKKe MHTeTpallui 3HAHUN U3 JIPYTUX
npeaAMETOB €CCTCCTBCHHOHAYYHOI'O0 NUKJIA: BRICTPAMBATDH JIOTUYCCKYIO LICIIOYKY
pacCyXIE€HU C OMOpOW Ha U3YYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U

(bI/IBI/I‘leCKI/Ie SABJICHUSA

BnaneHne OCHOBHBIMH METOJAaMH HAay4YHOTO IIO3HAHHS, HCIIOJIB3YEMBIMH B
¢u3uKe: IPOBOJUTH MPSMbIE U KOCBEHHBbIE U3MEPEHUs! (PU3UUECKUX BEITHUYHUH,
BbIOMpasi ONTUMAJIBHBIA CIIOCOO M3MEPEHHS U UCHOJb3Ysl U3BECTHBIE METOMIbI
OILICHKH TOTPEIIHOCTEeNH M3MEpEHU, MPOBOIUThH UCCIIEJOBAHUE 3aBUCUMOCTEN
(¢U3MUeCKUX BEIWYMH C HCIIOJB30BAaHUEM MPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YEeHHBIE PE3yJIbTaThl, UCTIONb3YS (PU3NUECKHUE TEOPUH, 3aKOHBI U TOHATHS,
U JIeNIaTh BBIBOJBL; COOMIOAATh MpaBuia 0€30IacHOro TpyAa MpH MPOBEACHUU
UCCIIEIOBaHMM B pamMKax  y4yeOHOro  J3KCIepuMeHTa U ydeOHo-
UCCIIEIOBATEILCKOW  JEATETBHOCTH  C  HCIOJIb30BaHMEM  LU(POBBIX
U3MEPUTENBHBIX YCTPOUCTB U 1TaOOpaTOPHOr0 000PYAOBAHUS

ChopMupoBaHHOCT YMEHUH aHAIM3UPOBATH M OLIEHUBATh MOCIEICTBHS
ObITOBOM W TPOU3BOACTBEHHON JIEATEILHOCTH 4YENIOBEKa, CBS3aHHOU C

(GU3HYECKUMHU  TPOIIECCaMH, C TIO3MIMA 3KOJOTHYEeCKOW O0e30IacHOCTH;




MPEJCTABICHUN O PAMOHAIBHOM IMPUPOAOINOIB30BAHUM, A TAKKE Pa3yMHOM
WCIIOJIb30BAHUM JOCTH)KEHUW HAyKW M TEXHOJIOTMWA JUId JaJIbHEUIIEro

Pa3BUTHA YCTTOBEYECKOI'O O6H.[€CTBa

10

OBnageHne pa3nTu4HbIMU crioco0amu paboThl ¢ mHpopManuen (U3NIECKOro
COACP)KaHMSA C  HCHOJB30BAaHMEM  COBPEMEHHBIX  MH(OPMAIIMOHHBIX
TEXHOJOTWH; pAa3BUTHE YMEHMH KPUTHYECKOTO aHAIM3a M  OLECHKH

JIOCTOBEPHOCTH IMOJTy4aeMoil nH(opMaIu

CdopmMupoBaHHOCTD YMEHUI MIPUMEHSATH OCHOBOIIOJIATr a0 IINe
ACTPOHOMMYECKHE TOHSATHUS, TEOPUU W 3aKOHBI JJI1 aHaAlW3a U OOBSICHEHUS
(U3HYECKUX TTPOIIECCOB, MPOUCXOISIINX Ha 3BE3AX, B 3BE3MHBIX CUCTEMAX, B
MEXraJakTH4eCKOM cpefie; ABM)KEHHUS HEOECHBIX TeJ, SBOJIONUU 3BE3N U

Bcenennoi

HEPEYEHB3JIEMEHTOBCOAEPKAHUA,IIPOBEPAEMbBIXHAEI'2ITIO

PU3UKE

Kon

pa3nena/te
MbI

Kon
Jj1eMe
HTA

HpOBepﬂeMLIﬁ JIEMEHT COACPKaAaHUA

1

MEXAHHKA

11

KMHEMATUKA

111

MexaHn4ecKoe IBHKEHHE. OTHOCUTENHHOCTh MEXaHHUYECKOTO

JBmwxenus .Cucrema orcuéra

1.1.2

MarepuanbHas TOUKa.

TpacKTOpH

E& paamyc-BekTop:
7(r)=(xle) Wr)=(r),
TpaeKTopI,
TepeMEIISHIIE:

o _ = o '(
Ar=r(t))-1(t))=r,—13=
= (Ax,Av, Az),

Tt

IIyTh.
CrnoxeHne nepemememli‘l:

Ny =0 + 1




CkopocTh MaTepHUaaIbHONW TOUKU:

_ AF _,
U=— =T =[u1_.v1_.v__].
At o :
Ax , ) .
u =— =X, aHaloIu4HO v, =V, U.=Z,.
AV I S -
1.1.3
CroxeHIe cKopocTeil: o, =0, + 0, .
Brrunciienne nepeMeiieHus U myTu MaTepruaibHON TOUKHU MPU
MPSMOJIMHEHHOM JIBMDKCHHH BJOJIb OCH X 110 TpaduKy
3aBHCHMOCTH Vx(t)
. _ AD .,
VeKopeHHe MaTepHalIbHOIl TOUKIL: d = ~ =y, = [ax o
t
114 =0
Au R . -
a =—= =(u,),". aganorm4Ho a, =(v, |, a.=(v.)"
A e !
PaBHOMepHoe HpHMOHHHCﬁHOG JABUXCHUC:
x(t)=x¢+V,,t
1.15 >

v, (t)—vo,=const




1.1.6

PaBHOYCKOpEHHOE TPSIMOJIMHEITHOE JIBUKEHHE:

-

x(t)=x,+uv, !+a;_r‘
N ] Ox N

v (f)=uv, +at

a, = const

2 2

2,2 _4 oy
Upy— U, =<4, ['\'2 "'1]

W+
T T _Y -+t
HPII IBIDKEHIIII B OIHOM HaﬂpﬂBﬂeHIIII I[y'[B S = t

&

1.1.7

CBobomHOe nasieHue. Y CKopeHue CBOOOHOTO MaICHHUS.

Vi

Yo o

o Xo (

I[BI/I)KCHI/Ie TCIa, 6pOIJ_IeHHOFO noxa yrjioMm a K ropu3oHTy:

[.‘r{f} =X, + Uyt =x, +U,cosa-f

P . 2
(£} =yp Ut + g—‘} =V, T U,sina- I—STT

v (t)=u, =uy,cosa

v(f)=v,, +gf=v,sina— gt

g.=0
g =—g=const

1.1.8

KpuBonnHeliHoe nBrkeHue. J[BHKeHNE MaTEPUAIBHON TOUYKH
10 OKPY>KHOCTH.
VYrioBass WIMHENWHAs CKOPOCTb TOUYKHU:

v=wR
[Ipu paBHOMEPHOM JABUKEHUU U TOUYKH 110 OKPY>KHOCTH

2T
w= _—=2mv
T

[HeHTpOoCTpEMUTENBHOE YCKOPEHHUE TOUKH:
— Uz — 2
a,c= R——w R

[TomHOE yCKOpEHHE MaTepUATbHON TOUKH

1.1.9

Trépaoe Teno. [locTynarenbHOE M BpalllaTeIbHOE IBHKCHUE




TBépaoro tena

12 JMHAMUKA
191 HNuepumansubie cuctemsl otcuéra. [lepBriil 3akon HeroToHa.
o [Ipunuun otHOCcUTENbHOCTH ["anmuies
Macca tena. [InotHocTs BeniecTsa:
1.2.2 m
P= v
1.2.3 . —
Cuna. IIpyHuyn cynepnosunuu CUiL:F o, oneiicre=F1+F2+...
Bropoi zarkor HetoToHA: mma MatepHanbHOH ToukH B HCO Fl=ma;
1.2.4 _ = =
Af=FAt npa F = const
&
Fy Fy
1.2.5 T . .
petuii 3akoH HproTOHA I MaTepuaibHbIX TOYEK:
F=-F
12 21
3aKOH BCEMHUPHOIO TATOTEHMS: CHJIbl MPUTSIKEHUS
MEX1y TOUEYHBIMH MaccaMH PaBHBI
F=¢ T2
R2
1.2.6
Cuna tspxectu. LenTp TspkecTu Tena. 3aBUCUMOCTh CHITBI
TSOKECTH OT BBICOTHI h Ha/l MOBEPXHOCTHIO MIIAHETHI PAIUYCOM
RO:
GMm
mg= —
(Roth)?
127 Cuna ynpyroctu .3akoH ['yka:
F,=—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuia TpeHus CKOJIbKEHUS:
Fro=uN
1.2.8
Cuia TpeHus OKOSL:
Fro<uN
Koa¢ddumment tpenus
aBnenue:
1.2.9 F,
p="_
S
1.3 CTATUKA
.
131 F

MOMEHT CUJIBI OTHOCHTEIBHO OCH BpalICHU:

IM|=Fl,rael-miedo cuibl OTHOCUTEIBHO OCH, MPOXOISIICH




UYepes Touky O neprneHANKYISIPHO PUCYHKY

IenTp macc Tena. LleHTp Macc cuctemMbl MaTEpUATBHBIX TOYEK:

- -

QT' _muritmpra+..
L mF+ m+..
1 2

1.3.2

B OIHOPOJHOM II0JIC TSAXKECTU

>

(g=const)

(I_ICHTp Macc T€jia COBIIaAacT C €0 HEHTPOM TAKECTU

VYcnous paBHoBecust TBEpaoro tena B MCO:
[M,+M, +...=0

133 e
|E+Fy+...=0

1.34 3akoH Ilackans

135 JaBienwne B xxuakocTH, nokosmeiicas BUCO:

p=po+pgh

3akoH Apxumena:

-
-

FApX=_PBbITECH
,eCJIH TEJIO M KUJKOCTh nokosArcsa B UCO, to
FApxngVBblTeCH
VYcnoBue mjaaBaHus Tell

1.3.6

3AKOHbI COXPAHEHUA B MEXAHUKE

141 NMrtynbec MaTepUanbHOM TOUKH:

p=mv

NmMnynsc cucteMsl Tem:

142 L.
p=pi1tp2+..

3aKOH U3MEHEHMS U COXPaHEHUSI

umnyinsca: B UCO

- -
- - -

ApzA(p1+p2+---)=F13HemHAt +F25HEUJHAt+...;

- - i

1.4.3 B HCO, ecuA =A( + +..)=0,eciu +
p b1 b2 FlBHeLUH

-

FZBHEUJH+"'=0
PeaKTI/IBHOC JABHUKCHHUC

144




F
“fiix

Pabota cusbl Ha MaJIOM NepeMeIleHHN:

A=|ﬁ'|-|ﬁf|-c05 a=F, Ax

1.4.5

o F

()]
MoIHOCTEL CHJIBI:

Ecnu 3a BpCMs Att pa60Ta CHJIBI UBMCHACTCA Ha, TO MOIIIHOCTb

CHJIBI

Ad
P=—o =F-vu-coso
'&r Ar—=

1.4.6

Kunernueckast sHEprust MaTepruagbHON TOUKHU:
muv?2 p2
E = = -
KWUH 2 zm
3aKOH N3MEHEHUS KUHETUYECKOW SHEPTUU CUCTEMbI MaTepUaAJIbHBIX

touek: B UCOAExuH = A1 +A2 + ...

1.4.7

[TorenmanpHas 3HEprus:
JInst moTeHIMaNbHBIX CHJT

A12=E1n0TeHu,_E2n0TeHu,_=AEn0TeHu,

IloTenumnanpHas OHEPIUsa MaTepHaHBHOﬁ TOYKHU B OJHOPOJHOM
TIO0JIC TAXKECTU!

Eno-reHu,zmgh

[ToTenuuanpHas 3HEprust ynpyroaepopMupoBaHHOTO Teja:

kx?
E _

I'IOTEHLI,=2

1438

3aK0OH U3MEHEHUS U COXpPaHCHUA MeXaHH4eCKOou OHCPIum:
Euex = Exim T Enoresn.
B IICO AEyex = Agcex senoresn. cum,
B IICO AE, e =0, eCMI Azcex memoresn. cax = 0
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MEXAHWYECKUE KOJIEGAHIA 11 BOJIHBI

151

IMapmoHnueckue kosie0aHuss MaTepruaIbHOM TOYKUA. AMITTUTY A
u ¢aza konebanuii. Kunemarnueckoe onucatue:
x(f) = Asin| @t +o, ).
v =x/.
a(d=(v ), =—o'x) =a +a'x=0,
I'ne x-cmemenue n3
paBHOBecHsl. [[nHamuueckoe
OIMCaHue:

ma,=—kx, rack=mw?
DTO3HAYUT, YTOF,= —kX.

OHepreTuyeckoe OnucaHue (3aKOH COXPaHEHUs

MEXaHUYECKOM SHEPTHH):

2 2 2 2

CBs13b aMIUIUTY bl KOJIEOAHUM CMEIIEHUSI MAaTEPHAIbHON TOUKU

C aMIIUIUTyJaMU Kosebanuii eé CKOPOCTH U YCKOPCHUS:

Upe =04, a__ =4

152

[Tepuron u yactoTa KonebaHuii:

2 1

T = oe— /=

o v
Ilepron Mambpix CBOOOAHBIX — KoJeOaHUMN

MaTEMaTUYCCKOI'O MasATHHUKA:

T=2?EJE
g

Ilepuon cBOGOIHBIX KOIEOaHUN MPYKUHHOTO MasgTHHUKA:

m
T=2n|—

k

153

Boinyxxnennsie konebanus. Pezonanc. Pezonanchast kpuas

154

[Tonepeunslen po1obHBIE BOIHBL. CKOPOCTH

PacnpoCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vT= _—
v
WnTepdepenus u qudpakiiusiBoiIH

155

3Byk. CKOpOCTbH 3BYyKa

MOJIEKYJEIPHAS ®U3UKA. TEPMOJUHAMUKA




2.1

MOJIEKYJISIPHAS ®U3UKA

Mogenu cTpoeHHs ra3oB, XKUAKOCTEW W TBEpHbIX Ted. IlycTh
TepMOJMHAMHYECKass cucrema (Teno) cocrour u3 N

OAMHAKOBBIX MOJICKYIL. Torz[a KOJIMYECTBO B€HIICCTBA

2.1.1 N m
V= =
Ny p
,rieN—4aucio ABoraapo ,m-mMacca CUCTeMBI (Terna), U
—MOJISIpHAsi Macca BEIleCTBa
2.1.2 TennoBoe ABMYKEHNE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BsaumoneiicTBre yacTHIl BEECTBA
214 Juddys3usa. BpoyHOBCKOE TBUKCHHE
2.15 Monenp uneansaoro rasa 8 MKT
CBs13p MEXIy JaBICHUEM U CPEJHEH KMHETUYECKOW SHepruei
MOCTYTATENLHOTO TEIJIOBOTO JIBUKEHHUS MOJIEKYN HJICalbHOTO
raza (ocHoBHoe ypaBHeHue MKT):
216 p Lo’ =2n i’mcu‘ 20z
= - o = — - = — - s
3 3 L2 3
. N
I'me mO—macca oTHO¥M MOJIEKYIIBI, n="= KOHIICHTPAIIISI MOJICKYIT
14
2.1.7 AoOcomoTHas Temneparypa: T=t+273K
CBs13b TEMIIEPATYPBI T'a3a CO CPEIHEN KMHETUUECKON SHEepruei
MOCTYIATEILHOTO TEIJIOBOTO IBMXKCHUS €TI0 MOJICKYJT:
2.1.8
/ 2
— my 3
Epee=|—— | == kT
L 2 2
2.19 VYpasuenue p=nkT
Mopenb uieansHOro ra3a B TEpPMOJMHAMHUKE:
| VpaHexse Menreneesa — Kianeiipora
| BelpaskeHHe 11 BHYTpeHHEH SHEPTHH
VpaeHeHHe MeHneneepa — KiameiipoHa (IpHmMeHHMEIE (OPMEI
3aIIICI):
oV =""RT =vRT =NkT, p=PEL
1 1
2.1.10 ' ‘

BEIpakeHIle 1A BHyTPeHHell 3Heprim OHOATOMHOTO IMIIeaTbHOTO
raza (IIpIMeHIMETe (OPMET 3aIIIICH);

U=3vrRT=2MrT=3"RT- ve T= 3p
2 2 2u 2
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3akoH /lanbTOHA 171 TaBJICHUSI CMECH Pa3pPEKEHHBIX Ta30B:

p=p1+p2+.

2.1.12

N3omporieccsl B pa3peskeHHOM rase ¢ TOCTOSTHHBIM YHCIIOM
MoJiekyJ N (C TOCTOSIHHBIM KOJTMYECTBOM BEIIECTBA V):
uzorepma(T=const):pV=const, uzoxopa

(V = const):

p—= const

u3obapa(p= const):

|4
—=const
T

I'pacduueckoe npencrasieHue u3orpoueccopHa pv-,pT-uVT-
JiarpaMmax.

OO0ObeIMHEHHBIN Ta30BbIA 3aKOH:

4
p_: const

[[JIH IIOCTOAHHOI'O KOJIMYCCTBA BEIICCTBA V.

2.1.13

HacblieHHble M HEHACHIIIEHHbIE  Iapbl.
KayecTBeHHas 3aBUCMMOCTD IUIOTHOCTU U
JTaBJICHUSI HACBIILIEHHOTO 11apa OT TeMIIepaTypbl, UX

HE3aBUCUMOCTH OT 00bEMaA HACBIIICHHOT'O I1apa

2.1.14

Bnaxnocts Bo3ayxa.
OTHOCUTENBHAS BIAKHOCTD:

b= Prapa(T)  _ Prapa(T)
pHaCbu.u,napa(T) pHaCbILLI,I'Iapa(T)

2.1.15

M3MeHeHune arperaTHbIX COCTOSIHUM BEIIECTBA: HCIIAPEHUE U

KOHACHCAIlMA, KUIICHUC )XUAKOCTH

2.1.16

M3MeHeHune arperaTHbIX COCTOSSHUM BEIIECTBA: IUIABJICHUE U

KpuCTaJLIM3alnsd

2.1.17

IIpeoOpazoBanue 3Hepruu B (pa30BbIX MEepexoaax

2.2

TEPMOJAMHAMMUMKA

221

Tennopoe PaBHOBECUC U TEMIICPATYpa

222

BHyTpenHs saHeprus

2.2.3

Tennonepenaua kak croco0 N3MEHEHUSIBHYTPEHHEH dHEprun
0e3 coBepiieHus padoThl. KOHBEKIINS, TETUTOMPOBOIHOCTD,
U3JIy4eHHe
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KomnuecTBo TenmioTEL.
VYV nenpHast TEINIOEMKOCTD BEIECTBA C:
Q=cmAT

2.2.5

VY nenpHas Temiora napooopazosanus L:Q=Lm.
VY nenpHas TemoTa IaBieHus A Q = Am.

VY aenbHas TemoTa cropaHus TorwuBag:Q=gm

2.2.6

DnemeHTapHas paboTa B TepMOJUHAMUKE:

A=pAV

Boruncnenue paboTsl 1o rpaduky npoiecca Ha pV-auarpamMmme

2.2.7

[TepBbIii 3aKOH TEPMOJIMHAMUKU:

Q12=AU12+A1,=(U—U1)+A12
Anuna0ara:

Q12=0=A41,=(U1—Uy)=AU1,

2.2.8

Bropoii 3akoH TepmoanHamuku. HeoOpaTumMeie mpoecch

229

[Tpunmuner aencTBusTerioBbix MamuH. KIT/I:

Aaan:u:s:n =*-HBI‘P_|*-!IEHI| |a-.0xcm|

@) 0, o

ZOHATD ZUHATD X Harp

'r]:

2.2.10

Maxkcumansnoe 3HaueHue KII1. [{ukn Kapno:
TM‘P B Tm =1- T XOn

T

uarp Tmr'p

max N = Mgy, =

2211

ypaBHeHI/Ie TeIIOBOro0aIaHca:

Q1+Q2+ Q3+...=0

SJIEKTPOJJUHAMUKA

3.1

OJIEKTPUYECKOEIIOJIE

3.11

DIIeKTpu3anus Tell U €€ MPOSBICHUS. DNEKTPUUECKUH 3apsia.JBa
Buna 3apsina. DneMeHTapHbIN JIEKTpUUECKUH 3apsij. 3aKOH

COXPAHCHUS SJICKTPUUICCKOI'O 3apdaia

3.1.2

BzauMmogeiictBue 3ap51)10B.TO‘-IC‘-IHLICSap}IIILI.3aKOHKyHOHaZ
B OIHOPOJHOM BCHICCTBE C HHBHCKTPHHGCKOﬁ MMPOHNIACMOCTBIO

&

q,

Fek |*?'1 1 |‘?1| '1
g1 4"'[88 ~




3.13

DnekTpuyeckoe notie. Ero neiictere Ha 3JIeKTPUUECKUE 3aps]ibl

3.14

Hanpsik€HHOCTD 3J€KTPUYECKOTO MO

- F
E=
qnpo6Hb||7|

Ilone Toueynoro 3apsaaa:

OnnopopaHoe mnouie:

-

E=const.

KapTunbl 1uHUN HaNpsHKEHHOCTH ATUX TTOJIEH

3.15

[ToTeHIIMaTbHOCTh JIEKTPOCTATHIECKOTO
noyd. Pa3HOCTh MTOTEHIINATIOB U

HaIIPsAXKCHHUC!

A12=q(P1—P2)=—qAp=qU.

IloTennmanbHas OHEPIU 3apAaga B 3JICKTPOCTATUICCKOM II0JIC:

W=q¢
HOTCHI_II/Ia.]'I BJIeKTpOCTaTI/I‘{eCKOFO I10JIA:

CBs3b HaHpH)I(éHHOCTH nojAs " Ppa3sHOCTU MOTCHUHAJIOB
JJIA

OnHopoaHoro 3ekTpocTarudeckoro moss:U=Ed

3.1.6

[IpuHIMI Cyneprno3uLuy JEKTPUIECKUX TOJIEH:

- -

E=E1+E2+,¢=¢1+ ¢2+

3.1.7

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.
VYcnoBue paBHOBECHS 3apsAI0B: BHYTPH
IIPOBOJHHKA

E1=0, BHYTpU U Ha OBEPXHOCTH MPOBOIHHKA (p = CONSt

3.18

I[I/IBJ'ICKTPI/IKI/I B DJICKTPOCTAaTUYCCKOM HOJIC.I[I/IBJIGKTPI/I‘-ICCKBJI

[TpoHuIaeMocTh BENIECTBAE

3.1.9

KOHZ[CHC&TOP. QHCKTPOéMKOCTB KOHJCHCATOpa:

C= q_

U

DeKTpoEMKOCTh TIIOCKOTO KOHICHCATOpa:

sspS
C="%=¢C
d 0

3.1.10

HapannenLHoe COCAMHCHUEC KOHACHCATOPOB:

q=q1+q2+""U1=U2="'ICnapann_Cl+CZ+'"

IlocnenoBaTeabHOE COSAUMHEHIE KOHJACHCATOPOB:




U=U1+U2...,C[1=qZ=...,C q cr

BHCPFI/IH 3apsKCHHOI'0 KOHACHCATOpA:

3.1.11 qu  CcUz ¢
W = = = -
€22 2C
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
Cuuia Toka:
7=2q
3.2.1 At |40
[TocTostHHBIM TOK: I = const
Jlnst moctostHHOTO ToKag=It
392 VY CIioBUS CYIIECTBOBAHUS DJIEKTPUIECKOTO TOKA.
o Hanpsoxenne UnDJICE
3akon Oma aJ1d y4acTKa Lenu:
3.2.3 = u
R
DNEKTPUUECKOE COMPOTHUBIIEHUE. 3aBUCUMOCTh COMPOTUBICHUS
OJIHOPOJHOI'O ITPOBOJHMKA OT €0 JUIMHBI U CEUeHUs. Y IeJIbHOE
3.24 COIIPOTHBIICHHUE BEILIECTBA.
R l
:p —
S
Ucroununku Toka. J]C uctouyHnka ToKa:
_ ACTODOHHVIXCVIH
3.25 q
BuyTpennee conpoTHBIIeHHE HCTOYHHKA TOKA
3axon Oma 1 MOJIHOM (3aMKHYTO#) SIEKTPUYECKOM 1IeTn:
E=IR
+
326 Ir,otkyna
E
I= —
Rr
E.r»
R
397 [TapaniensHoe coelMHEHNE IPOBOJHUKOB:

1= 11+12+...,U1=U2=..,,




1 1 1
_ =+ —+..
Rnapann Rl RZ

ITocnenoBarenpHOE COEAUHEHNE

npoBonHukoB: U =Ul+ U2+ ..., 11 =12 =

Rnocn=R1+R2+'"

Pabota anekTpuueckoro Toka:A=IUt.

3akoH [[xoynsa — Jlenua:

Q=I?Rt
3.2.8
Ha pesucrope
U2
R:Q=A=I2Rt=I1Ut= —t
R
MOIIHOCTB 3JIEKTPUYECKOTO TOKA:
Ad
P=—0 =JU
Ar Ar—l)
TernoBast MOIIHOCTB, BbIAEISIEMAas HA PE3UCTOPE:
2
2 U -
MomHoCTh HCTOYHHUKA TOKA:
AA
CT. CHIT _
B = - =FI
g Ar—sl
CB0OOIHEIE HOCHUTEIH ANEKTPUUECKUX 3apsaa0B B
3210 MPOBOJHUKAX. MeXaHU3Mbl ITPOBOAUMOCTH TBEPABIX METAIIOB,
pacTBOpPOB u paciuiaBoB 3JIEKTPOJIUTOB, ra3oB.
[TonynpoBOAHUKH.
[TonynpoBOAHMKOBBIN JUOT
3.3 MAT'HUTHOEIIOJIE
MexaHNYecKkoe B3aMMOJICHiCTBE MAarHUTOB. MarHuTHOE MoJe.
Bexrop MarnutHOM wuHAykumu. [IpuHnun cyneprno3uuuu
MAarHUTHBIX [OJIEN:
3.3.1 B= B1+B+..
JIvHUM MHIYKIMY MarHUTHOTO noJia. KapTuHa muHuil HHAYKIWUN
MarHiTHOTO TIOJISl TOJIOCOBOTO M MOJAKOBOOOPA3HOT
OIOCTOSHHEIX MAarHUTOB
OmnbIT OpcTena. MarHuTHOE 1MOJIe IPOBOJHUKA CTOKOM.
3.3.2 Kapruna nununit UHAYKLIUU MarHUTHOTO HOJIS

JJIIMHHOTI'O npsaMoro

[IpoBoaHMKA ¥ 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHHUKA, KATYIITKUC




TOKOM

Cuna Amrnepa, €€ HanpaBJIECHUE U BEJIMUMHA:

333 F 4= IBlsina
,TJIE0—YTOJI MEK/1y HaIllPpaBJICHUEM IPOBOIHUKA U BEKTOPOM
Cuna JlopeHiia, e€ HanpaBJIE€HHUE U BEIMYHMHA:
Fpop=IqlvBsina
3.34 .-
TJE0—YTOJI MEXAY BEKTOPAMU I/Iv B
JIBro>keHue 3apsiKE€HHOW YaCTUIIbI B OJTHOPOJHOM MAarHUTHOM TOJI€
34 OJIEKTPOMATHUTHAA UHAYKIIA
IToTok BEeKTOpa MarHUTHOW MHIYKLUU:
®=B,S=BScosa
34.1 -
7 B
24
<P
3.4.2 SBnenue snexkTpoMariuTHOM MHAYKIMU. D/]C nnayknmm
3aKoH 31eKTpoMarHuTHol unaykiuu dapanes:
AD
At AF—)
B n
N
/.
=t
3.4.4
SC HEIVEITHH E IPAMOM IPOBOJHHKE NIHHOH |, IBEAymeMcE co
cHOpoCTEIY ¥ (V L f} E OJHOPOIHOM MarHHTHOM Iode B:
[£:] = Blvecosa
. TAe @ — YTOI MEETY EEKTOpoM B H HOpManeio # K IIOCKOCTH, B
KOTOPOH JIeKaT BekTopsl /uY secmn | L B, uv 10 |E| = Blv
345 [IpaBuno Jlenna
NHayKkTUBHOCTD:
L=¢,_I/IJII/I(D =LlI.
1
34.6 Camounaykuus. J1C caMOMHIYKIIUU:
Al
E,=-L—| =-II,
At —l
3.4.7 OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM:




LIz

WL=2_

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHHMA 1 BOJIHbI

3.5.1

Konebatenbublii  koHTYp.  CBOOOAHBIE 37€KTPOMArHUTHBIC

KoJieOaHus B nacajJlbHOM KOJIe0aTeIbHOM KOHTYpC:
[0(1) =Gumasin( o +y)

]fff] =g, =g, cos( wt+y) =1 cos(wr +@y)

®opmynaTomcona:
2r 1
T=2nVLT, oTKytaw="=_ __
T VIC
CBs3b aMIUIUTY/IBI 3apsiia KOHJIEHCATOpa C aMIUIUTYI0N CHJIBI
TOKa IIPU CBOOOHBIX 3JIEKTPOMArHUTHBIX KOJEOAHUSAX B

UeaIbHOM KOoJIe0aTeTbHOM KOHTYpE:

Qe = —

LC)]

3.5.2

3akoH COXpaHCHUA ODHEPrUu B HACAIIBHOM KOJIe0aTeIIbHOM

KOHTYDE:

3.5.3

BriHyX/1eHHBIE 3JIEKTpOMarHUTHbIE Kosebanus. Pezonanc

3.5.4

[lepemennsniii Tok. [Ipon3BoacTBO,IEpesavanioTpedIeHrne

JIEKTPUYECKON IHEPTUN

cuUt LI cU? LI’
+ = e = e — const.
2 2 2 2

3.5.5

CeoHCTER IEKTPOMArHHTHEX BOMH. BzamyHAY OpHeHTANHA EEKTIOpOE
E 3IEKTPOMArHETHOH BOHE EBAkyVMe: £ L B 1L 7

3.5.6

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpuMeHeHune

QHCKTpOMarHI/ITHBIX BOJIH B TCXHUKEC 1 6LITy

3.6

OIITHUKA

3.6.1

[IpssMonMHENHOE pacpOCTPaHEHHUE CBETA B OJJTHOPOJHOM Ccpeie.

Toueunslil ucTOUHUK. JIy4d cBeTa

3.6.2

3aKOHEBI OTPAXKCHUSA CBCTA.

a=p




alp

S

3.6.3 [TocTpoeHne N300paKeHH B IIIOCKOM 3€pKaJie
3aKOHH MpeIoMIeHHA CBETA.
[IpemcyneHEe CBETA: /) Sing = mpsing. .
o €
ADCOMOTHEIH MOKAZATENE OPETOMICHHES. Hage = — .
v
- Mz W
OTHOCHTEIBHEIR I0KA33TeTh NPETOMICHHA: Homm = T
1 V2
m
3.64 "
2
Xom mydael B IpHIME.
1"1 = 1'2 - .”'1}.1 = .”'2}.2
CooTHOmeHHE 4HacTOT H COOTHOIIEHHE [IHH EBOIH IPH Iepexofe
MOHOXPOMATHYECKOTO CEETA Mepes IPAHHINY Pazgena AEVX ONTHHUECKHX
cpen;
ny<n, n,
n
3.6.5 Op !
[TonHOE BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIi yroil MOJHOIO BHYTPEHHETO OTPasKEHUS:
1 np
Sina,,= = —
N om n 1
Colwuparoiue u paccenBaroiye JUH3bl. ToHKas JIMH3A.
DOKYCHOE PaCCTOSIHUE U ONTUYECKAs CHUJIa TOHKOW JIMH3BI:
3.6.6 1
D= _
F
dopmysia TOHKOM JINH3BI:
1 1 1
-+ = __
d f F
3.6.7 YBenmdenne, jaBaeMoe JIMH300:
h Ifl




F\ h

ey

B ciyuae paccenBaroniei JuH3bI:

D0=F= 1_0,
D
h Ifl
3.6.8 rﬁ: d_l_
Xox Jy4a, IpOLIEANIEro JIMH3Y MOJ IPOU3BOJIBHBIM YITIOM K €€
rnaBHOW ontuyeckoi ocu. IlocTtpoeHue n3zoOpakeHH TOYKH U
OTpe3Ka MpsIMOM B COOMPAIOIINX U PACCEUBAIOLIUX JIMH3aX U UX
cucreMax
36.9 doroannapaT Kak onTHYecKkuil npubop. I'na3 kak onruyeckas
- cucrema
WnuTepdepennus cera. KorepeHTHbIE MCTOYHUKH. Y CIOBHUS
HabIoAeHNs MaKCHMYMOB " MUHUMYMOB B
UHTepPEPEHIIMOHHOW  KapTHHE  OT  JABYX  CHH(a3HBIX
3.6. KOT'€PEHTHBIX UICTOYHHUKOB:
MaKCIIMYMBI — A=2m % m=0,£1,£2,+£3, .
MITHIIMYMET — A={2m+l]}—;;, m=0,£1,+2,+3__.
Hudpakius cBera. JludpakunonHas pemérka. YcloBue
HaOJIIOCHNS TTIaBHBIX MAaKCUMYMOB IPH HOPMaJIbHOM MaJIeHUH
MOHOXPOMAaTHYECKOI'0 CBETa C JUIMHOM BOJIHBI A Ha PELIETKY C
3.6.11
nepuosiom d:
3.6.12 Jucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITY CKYJIIPHO-BOJIHOBO! 1Y AJIN3M
411 I'unoresza M.ITnankaokBantax. @opmyna [Inanka: E= hv
®oToHbl. DHeprus GoToHa:
412

hc

E=hv= r=pc




Nmmynbe hoToHna:

413

®doroaddext. OnbiTel A.I'.CToneroBa. 3akoHbl poTodddekra

414

VYpaBuenue DitnmTeiHa s Gotorddexra:

Ed)OTOHa:ABbIXOAa +E v pimax,» T I€,

hc

E<|>0T0Ha = hU:A;_

hc

A W=y
Kp

hv

BbIXoAa

2
MV~ max

E

KVIHTI’la..X= 2 =eU3an

415

[laBiienue cBera.
JlaBneHue cBeTa Ha IOJIHOCTHIO OTPAXKAKOLYI0 IIOBEPXHOCTD U

Ha MOJIHOCTBIO IMOIJIomaroIyro IOBEPXHOCTh

4.2

OU3NKA ATOMA

421

[InanerapHas Mozienp aroma

422

[Toctynater bopa. U3nydenue u nornomenue GOTOHOB mpu
Mepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTHH HA JPYTroil:

hv,, = he =|E, -E

mRr -
Y

mw |

423

JInnenyarsie CIIEKTPBI.

CHCKTp ypOBHeﬁ 9HEPTHUU U aTOMa BOAOpOaa:

_ —13,69B

e

E

"

, n=1,2.3 _.
n

4.3

OU3NUKA ATOMHOI'O A1PA

431

Hyknonnas monens siipa ['eiisenOepra—lBanenko. 3apsn supa.

MaccoBoe uncio sapa. M3oronst

432

PagnoakTuBHOT
Tb. Anb(a-
pacraz;
A A4 4
s X— Y+ ;He

bera-pacnan.




DNeKTpOHHBIN B-pacma;

A A 0
zX2z Y + je+v,

[TosutponHsIit B-pacma:

XA A7+ Je+v

&

lNamma-uznyyenue

3aKoH PaAnOaKTHBHOI'O paciiajia:
t

N(t)=No* 2T
4.3.3 I _ T
yCTh M—Macca painOaKTUBHOTO BelecTBa. Torma
=t
m(t)=mo*2T
434 Snepuble peakuuu. [leneHne u CHHTE3 sSAep

YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA

» ®usuka; 10 knace. yrnmyonennoe ooyuenue KacesinoB B.A. O6miecTBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 0011IECTBO
«M3parenbctBO «lIpocBemienne»

» Gusuka; 11 knacc. yrimybnennoe odydenne KacbsnoB B.A. OO0miecTBo ©
OTpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIIMOHEpHOE 00IIECTBO
«3marensctBo «lIpocsemienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

KoOHTpoJibHBIE 1 CAMOCTOSITENbHBIE PAOOTHI

[ToypouHoe 1I1anupoBanue

JnnakTuueckui MaTepuan

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://lesson.edu.ru/
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