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1. INOACHUTEJIBHASA 3AIINCKA

AnantupoBaHHasi paboyast mporpamma 1o yueonomy npenmery «duszuka» (6a30BbIit
ypoBeHb) (mpeameTHass o0nacTh «EcTecTBeHHO-HAy4YHBIE MpPEIMETh») pa3padoTaHa Ha
ocHoBanuu TpedoBannii ®I'OC COO, ®OII COO u ®I'OC CIIO, B TOM yuciie TOKaTbHBIX
aKTOB KOJUIeIKa I peaan3anuu oopa3oBarenbHON mporpammel mo mpodeccuun 09.01.03
OnepaTtop MH(OPMAIIMOHHBIX CUCTEM M PECYPCOB, BKIIOYAET MOSICHUTEIIBHYIO 3aIUCKY,
cozepkaHue OOy4eHHMs, TUIAHHUPYEMBIE PE3YyJbTaThl OCBOCHHS MPOrpaMMbl IO (U3HUKE,
TEMAaTHUYECKOE IUIAHMPOBAaHWE, YCJIOBHS  peaju3allid  aJalTHPOBAHHOM  pabouei
IIPOrpamMMBlI.

B pa3zmenax paboueil mnporpaMmbl BBIJEIEHO Kypcusom TpodheccHoHaTbHO
OpPUEHTUPOBAaHHOE  COAEpKAHUE  MPEAMETa,  HANpaBJICHHOE HAa  WHTErpaluio
C coiepaHueM o01enpodecCnoOHaTbHBIX AUCIUILIIMH U MPO()ECCHOHATBHBIX MOJTyJIEH.

CopnepxaHue nporpaMMsl 1o (pu3MKe HampaBiIeHO Ha POPMHUPOBAHUE €CTECTBEHHO-
Hay4YyHOM KapTHHBI MHpa oOydaroluxcs Ipu o0yuyeHuu ux (pusrke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIEATENbHOCTHOrO monaxona. Ilporpamma 1o @u3uke yduThIBaeT
HEOOXOUMOCTb peann3alii MEXIPEAMETHBIX CBA3EH (PU3UKU C €CTECTBEHHO- HAYYHBIMU
y4eOHbIMU TIpeaMeTaMu. B Hell onpenenstoTcss OCHOBHBIE €M WU3y4YeHUs (PU3UMKH Ha
YpOBHE CpeaHero obOmiero oOpa3oBaHMsl, IUIAHUPYEMbIE pe3yJbTaThl OCBOEHHUSA Kypca
(bU3UKKU: TMYHOCTHBIC, METAPEAMETHBIE, MPEIMETHBIE (Ha 0a30BOM YPOBHE).

®du3rka Kak Hayka 0 HanOosiee oOLIMX 3aKOHAX MPHUPOJIbI, BHOCUT CYIIECTBEHHBIM
BKJIaJl B CHUCTEMY 3HaHUU 00 okpyxkaromem Mupe. Kype ¢pusnuku — cucreMoo0pa3yromuii
JUTSl ECTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB, MOCKOIBKY (PU3UUECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOLIECCOB U SIBIICHUM, U3y4aeMbIX XUMUEH, Onosiorueit, puznueckoii reorpadueit
u actpoHoMmuel. lcmonp3oBaHME MW aAKTUBHOE TNPUMEHEHHE (U3MUYECKUX 3HAHUN
OTIpe/IeNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe >HEPreTUKH,
TPAHCIIOPTa, OCBOCHMSI KOCMOCA, IOJIYYEHUSHOBBIX MATEPUAJIOB C 3aJaHHBIMHU CBOMCTBAMU
u Apyrux. M3yuenue (u3MKH BHOCUT OCHOBHOW BKJIaJX B (POPMUPOBAHUE ECTECTBEHHO-
HAyYyHOM KapTUHbBI MUpa OOydaromuxcs, B pOpMUPOBAHUE YMEHUN NMPUMEHSATh HAYYHBIN
METO/1 MIO3HAHMS MPU BBIITOJIHEHUH UMM YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY kypca pu3uku 1uisi ypOBHSI CPEAHEr0 OOIIEro 00pa3oBaHus MOJOXKEH Psijl
uJel, KOTOPbIE MOYXHO pacCMaTPUBATh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW Kypc SBJISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuail W3 BCEX pa3fenoB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanusayuu. B cOOTBETCTBUU C HEMl mMaTepuall Kypca (pU3MKU 00beIUHEH
BOKpYT ¢u3nueckux Teopuid. Bexymmum B Kypce sBiseTcst GOpMUPOBAHHUE TIPEICTABICHUN
O CTPYKTYPHBIX YPOBHSIX MaTepuH, BEECTBE U MOJIE.

Hoes  ecymanumapuzayuu. EE€ peanuzauus NOpeaIioNaraeT  HCIOJIb30BaHUE
rYMaHUTapHOTO MOTEHIMaNa (pU3nuecKol HayKH, OCMBICIICHUE CBS3HM Pa3BUTUSA (DU3HUKHU C
pazBuTHEeM OOIIecCTBa, a TakXe C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U
AKOJOTUIECKUMHU MPOOTIEMaMHU.



Hoes npuknaownoii nanpaenennocmu. Kypc ¢GuU3uku mpeanojaraeT 3HaAKOMCTBO C
MIUPOKUM KPYTrOM TEXHUYECKUX M TEXHOJIOTHYECKUX MPHIOKEHUN HM3YYEHHBIX TEOpPUH U
3aKOHOB.

Hoes skonoeuzayuu peanusyeTrcsi MOCPEACTBOM BBEJICHUS JIEMEHTOB COACpPKaHUSA,
MOCBALIEHHBIX JKOJIOTMYECKUM MpOOJEMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI C
pa3BUTHEM TEXHUKH W TEXHOJOTHH, a Takke OOCYXICHHs MpoOJIeM palruOHAIBHOTO
MIPUPOAONOIB30BAHMS U IKOJOTUYECKON O€301aCHOCTH.

CrepXHEBBIMU dJEMEHTaMU Kypca (U3MKH Ha YPOBHE CpEIHEro o0OIIero
oOpa3oBaHUs SBISIOTCS Pu3ndeckue Teopun (hopMUpOBaHUE MPEICTABICHUN O CTPYKTYpE
NOCTPOCHUSA (U3NYECKON TEOpUH, POoiH (yHIaMEHTAIbHBIX 3aKOHOB M MPHUHIIUIIOB B
COBPEMEHHBIX TMPEACTABICHUSIX O TMPUPOJIEC, TPaHUIAX NPUMEHHUMOCTH TEOPUM, IS
OMKCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U TIPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJIX0/] B Kypce (PM3HUKH peanu3yeTcs Mpexie BCero 3a
CU€T OpraHu3alUy SKCIEPUMEHTAIbHOM JAesITeNbHOCTH oOywatomuxcs. s 6a3oBoro
YPOBHSI Kypca (UM3UKH — 3TO HCIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IPOTrpaMMe 10 (PU3UKE 0ObETUHEHBI B
OOLIMI CHMCOK IMPAaKTHUECKUX paboT. Beienenue B ykazaHHOM IepeyHe J1a00paTOpHBIX
paboT, MNPOBOAMMBIX JJisi KOHTPOJS U OLIEHKH, OCYIIECTBISETCS Y4YaCTHHUKAMU
00pa3oBaTEIBLHOIO Mpollecca MCXOJd M3 OCOOCHHOCTEH IIJIAHUPOBAHUS U OCHAICHUS
kaOunera Qusuku. Ilpu 3TOM oOOecneunBaeTcsi OBIAJECHHE OOYYAIOIIMMHCS YMEHUSMU
MIPOBOJIUTH KOCBEHHBIE U3MEPEHMS], UCCIAEAOBAHUS 3aBUCUMOCTEN (PM3HMUYECKUX BETUYHH U
MTOCTAaHOBKY OIBITOB MO MPOBEPKE MPEIJI0KEHHBIX TUIIOTES.

Bosnbiioe BHUMaHUE yJEIseTCsl PELICHUIO PAaCUE€THBIX M Ka4eCTBEHHBIX 3aaad. [Ipu
ATOM JUIsl pacU€THBIX 3aJ1a4 MPUOPUTETOM SIBIISIFOTCA 3a/1a4M C SIBHO 3a/1aHHOM QU3ndecKkon
MOJEJIbIO, TO3BOJIIOIIME MPUMEHATh HM3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3
OJIHOTO pa3ienia Kypca, TaK M HUHTErpUpys 3HaHMS U3 pa3HbIX pa3aenoB. s
KaueCTBEHHBIX 3a/lad IMPUOPUTETOM SIBISIFOTCS 3a/JaHusi Ha OOBSCHEHUE TPOTEKAHMS
(bU3MYEeCKUX SBJICHHM U TIPOIIECCOB B OKPYXKAWOIIEH >KW3HHM, TpeOyromue BbhIOOpa
¢bu3nuecKoil MoJeNu AJig CUTYalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

OCHOBHBIMM LIENISIMA  M3Y4YeHUS (U3MKH B 00IIEeM 0Opa30BaHUM SBIISIFOTCA:
(hopMHpOBaHNE HHTEPECA U CTPEMIIEHUS 00YJaOIIUXCSl K HAYYHOMY U3YyUYEHHIO
MPUPOBL, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;
pa3BUTHE MPEICTAaBIECHUH O HAYYHOM METOJA€ TMO3HaHus W (OpMHUpPOBaHUE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYXAIOIUM SIBJIICHUSIM;

(GbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yJbTaTa H3Yy4YeHUsS OCHOB CTPOCHHS
MaTepuu U PyHJAaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHHH OOBSICHATH SBJICHUS C MCIOJIb30BAaHUEM (PU3NYECKUX 3HAHUHA U
HAyYHBIX JIOKA3aTEIbCTB,;

dbopMupOBaHUE TPEACTABICHUN O POaM (U3MKH NS Pa3BUTHUS APYTUX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHne 5STUX ILeNed oOecrneunBaeTcsi pelleHueM CIeAylonMX 3ajad B
npoluecce u3yueHus Kypca GU3NKN Ha YPOBHE CPETHETO 00I11ero 00pa3oBaHus:



OpuOOpeTeHre CHUCTEMbl 3HAHUKA 00 OOlUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsIX, BKJIIOYAs MEXAaHHUKY, MOJICKYJSAPHYIO (DU3UKY, DJIEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPODU3HKY;
(dbopMHUpOBaHUE YMEHHUI MPUMEHSATh TEOPETUUECKUE 3HAHUA JJIsI OObSICHEHUST (PUBNYECKUX
SIBJICHUUN B MPUPOJE U U1 TPUHATUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM KU3HU;
OCBOEHHUE CIIOCOOOB PEIICHUS PA3NIUYHBIX 33/1a4 C SIBHO 3a/laHHOM (DU3HUECKON MOJEINbIO,
3a/1a4, TI0/Ipa3yMEeBalOINX CAMOCTOSTEIbHOE CO3/1aHne (PU3NYECKON MOJEIH, afeKBaTHOM
YCJIOBUSIM 33]1a4H;
MOHUMaHue (PU3NYECKUX OCHOB WM TPHUHIUIOB JCHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPEY;
OBJIAJICHUE METOJIaMHU CaMOCTOSATENIbHOTO TUIAHUPOBAHUS U TPOBEACHUS (PUBHYECKHUX
AKCIIEPUMEHTOB, aHallM3a U MHTEpNpeTalnuu UHGOPMALMK, ONPEAETICHUs TOCTOBEPHOCTH
MIOJIYYEHHOTO pEe3yJIbTaTa;
CO3[IJaHHE YCJIOBUH I Pa3BUTUA YMEHUM MPOEKTHO-HCCIEIOBATEIbCKON, TBOPUYECKOMN
NEATEIIBHOCTH.

Memoouueckue nooxoowt peanuzayuu yuedonHo20 npeomema « Ouzuka» 011

oﬁytmtomuxc;z C Hapyuienuem onopuo-OGuzameJlbnozo annapama

Ha ocnose usyuenus mamepuana kypca @usuku y obyuaowuxca ¢ HOA
PA36UBAIOMCSL MbICIUMENIbHBIE ONepayul, npu u3ydeHuu Quauyeckux 3aKoH08, meopull,
obpaznoe, n02uyeckoe MbluileHue, NpU peuleHuu 3a0ay, pasiuyHvle 6Udbl NAMAMU U
BHUMAHUSL, NPU U3YYEHUU HAYYHOU 0esamelbHOCIU YYeHbLX, (OPMUPYemcs HAYYHAS peyb, C
npuMeHenuem QU3ULeCKol MepMUHOTIOSUU HA 8CeX IMANAxX 00y4UeHUs U OCYUWeCmBIIsAencs
KOppeKyus 08USAMENIbHbIX HAPYULeHUU NpU BbINOJHEHUU NPAKMUYEeCKUX 3a0aHuil Uil
1abopamopHuix pabom.

Ipunyunet u n00X00bl K peanuzayuu a0anmupoeaHHoll padoyeil npozpammol

Junamuunocmo 6ocnpusmus yyebno2o mamepuana. Ilpeononazaem ucnonvzosanue
3a0anuil no cmeneHu Hapacmarowelu mpyonocmu. Crnedyem noooupame 3a0aHus, npu
BbINOJIHEHUU KOMOPBIX UCHOAb3VIOMCA OeUCMEUsl pa3IUYHbIX AHAIUZAMOPOS: CIYX08020,
3pUmMenbHO20, KUHeCMemuueckoz2o.

Ipunyun npooyxmusnoti obpabomku urgopmayuu. Yoerumov 6onvuiee sHuMaHue
HA2NIAAOHO-dMAUpUYeckou OdesmenvHocmu. Teopus modxcem u3zyyamscsi 0Oe3  8bl800A
CNLOJHCHBIX  ¢hopmyn. 3adauu, mpebyrowue NPUMEHEHUS CILONCHBIX MAMEeMamuyecKux
8bIYUCTEHUL U (POpMYN, pewaromcsi Ha 3auamusax. B yuebuwvii npoyecc Heobxooumo
BKIIOYAMb  3A0aHUS, NPeOnoaa2anwue CamoCmosmensHylo o0opabomky uxgopmayuu
00YUaAWUMUCA € UCNONIL308AHUEM OO03UPOBAHHOU NOIMANHOU HOMOWU Nedazolq.
lIpedsapumenvuo npenooasamenv obyuaem pabomams ¢ uHgopmayuei no oopasyy,
aneopummy, eonpocam. ObOyuarowuiica ocywjecmeisiem nepeHoc NOKA3AHHO20 Chocoba
0bpabomku uHgopmayuu Ha c80€ UHOUBUOYATILHOE 3A0aHUe.

Ipunyun  unousudyanvro-ouggepenyuposanno2o nooxooa. Ilpu peanuzayuu
a0anmupoB8anHoOl NPOSPAMMbL HEOOX0OUMO UCNONL308aMb OUppepeHyuposantbvlil NOOX00
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K Kaodicoomy obyuarowemy coenacio pexomenoayui IIMIIK. B npoyecce o06yuenus,
neoazoz yuumsiéaem makxue 0coOeHHOCIU 00y4arwe2ocs, KaK pazeumue 08UcameibHoll
chepvl, Hapyuienue obweln MOmMOpuku  (00WaAs HANPANCEHHOCMb UMU  BAI0CMY,
HemMO4YHOCMb  OBUMNCEHUl, Napaluyu, napesvl, HAIUYUe UX OCMAMOYHLIX ABLEHULL),
ocobenHocmu pabomocnocooHocmu (YMomisieMocms, UCMOWaemMocms, pPACCessHHOCMb,
npecviyaemMocms, YCuo4ugoCms, memn pabomvl; yeeluueHue KOAU4ecmed OwuboK K
KOHYY YPOKA UIU Npu 0OHOOOPA3HBIX 8UOAX OesimeNlbHOCmU). ToHKUue 08UdCeHUs Nalbyes
Hepassumvl npakmuyecku y ecex odyuarowuxcs. Ilosmomy neped nedazocom cmoum
3a0aya COBePUICHCMBOBAHUSA OBUNCEHULl U CEHCOPHO20 pA36Umusi Npu  GblNOJHEeHUU
npakmuyeckux u aabopamopuuvix pabom. Ilpu HedocmamoyHom pazeumuu YyCmHOU pedu,
My20yX0Cmu npu Npo8edeHuu Mmekyujeco U Umo208020 KOHMPOJisi UCHOIb3Yem Memoobl,
obnezuarowue OOCMUNCEHUS. NOJIOHCUMENLHO20 pe3YIbmama U He MmMpasMupyouyio
ACUXUKY 00YYAIOWUXCA.

Ipunyun momueayuu x ywenuro. Imom NPUHYUn nNOOpa3ymesaem, umo Kaxicooe
YyuebHoe 3a0anue 00NHCHO ObIMb YemKUM, M.e. 00y4awuiicss 00JIHCeH MOYHO 3HAMb, YUMo
Haoo coeramv OJis1 NOJYYeHus pezyibmama. Y obyuyawoweeocs 6 ciyuae 3ampyOHeHUs
O0JICHA ObIMb BO3MONCHOCHb BOCHONB308AMBCL ONOPOU NO 00paA3yy, NO ANCOPUMMY
(3a0blL1 - NOBMOPIO - BCHOMHIO - COENAI0).

OoHum u3 nymei nogvluleHUs Mmomueayuu U IQpgekmueHocmu  yueOHou
0esimeNbHOCIU  AGNAeMCs BKIIOYEHUE O00VUAIOWUXCA 8 YUeOHO-UCCIe008aAMENbCKYI0 U
NPOEKMHYIO 0esimeNbHOCb.

Xapaxkmepucmuka 0coovix o0pazoeameibHblX nOmMpeodHocmeil

® HenpepvleHOCMb KOPPEKYUOHHO-PA3BUBAIOULE20 NPOYECCd, PeanusyemMo2o KaK uepes
cooepaicanue obpazosamebHblX obiacmel, maxK u 8 npoyecce UHOUBUOYATbHOU
pabombwi,;

® UCNONBL308AHUE CNEYUATILHBIX MeMO008, NPUEMO8 U CPeOCm8 00VUeHUsl (6 MOM Yucie
CNeyuanu3uUpOBaHHbIX KOMIBLIOMEPHBIX MEXHOL02ULL), 00eCneuu8arujux peaiu3ayuro
00yueHUs;

® unOuguodyanuzayus odOyueHuss mpedbyemcs 6 Oonvuel CmeneHu, yem Ol
HOPMAMUBHO pa3suearoe20cs 00yuaue2ocs,

® HeobOXOOUMO UCHONBL30BAHUE ONOp ¢ Oemanuzayueli 6 ¢hopme aneopummos OJis
KOHKpemu3ayuu 0eucmeutl npu camocmosmenvhol pabome, obecneuenue ocoooll
NPOCMPAHCMBEHHOU U 8PEMEHHOL OP2aHU3ayUY 00PA308amMenbHOL CPEeObL.

® cneyuanbHoe 00yueHUe «NepPeHocy» COOPMUPOBAHHBIX 3HAHUL U YMEHUl 8 HOBble
cumyayuu 83aumMo0eiucmsusi ¢ 0eticmeumenbHOCmvio,

® CrneyuanbHas NOMOWb 6 pPA3BUMUL B03MONCHOCMEU 8epOAaNbHOU U HesepOAIbHOU
KOMMYHUKAYUU HA YPOKAX PUIUKUL.






2. COAEP/KAHUE OBYYEHUA
Paznen 1. ®usuka 1 MeTOAbI HAYYHOTO MO3HAHUS

@usnka — Hayka O mpupojne. HayuHble METOIbI MO3HAHUS OKPYXKAIOIIETO MUpa.
Ponb sKkcriepuMeHTa U TEOpUU B MPOLECCe MO3HAHUS MPUPOJBI. DKCIEPUMEHT B (PU3HUKE.
MonenupoBanue (QU3NYECKUXSBICHUH | npoueccoB. Hayunele  runotessl.

dusznveckre 3aKOHBI U TEOpUH. ['paHUIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUA.

Ponb u MecTto Qu3uku B GOPMUPOBAHUU COBPEMEHHOW HAy4YHON KapTHHBI MUPA, B
IIPAKTUYECKON AEATEIBbHOCTH JIIOJIEN.

Jlemoncmpayuu

AHanoroBblie ¥ IU(PPOBHIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATYUKH.
Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe 1BHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOIO ABHKeHUA. Cuctema
orcu€ra. Tpaekropus.

[Tepemenienne, cKopocTh (CpeaHssi CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOPEHHE
MaTepualbHOW TOYKM, HUX MPOEKIMH HAa OCH CcuUCTeMbl KoopauHaT. CroxkeHue
IIEPEMEILICHUH U CII0)KEHHE CKOPOCTEM.

PaBHOMEepHOE U PaBHOYCKOPEHHOE TMPSMOJIMHEIHOE JBKeHHe. ['paduku
3aBUCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, IIyTU U IEPEMEIICHUS MaTepUaIbHOU
TOYKH OT BPEMEHH.

CBoOoHOE TIasieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUSI.

KpuBonmHeHoOe nBWXKEHHE. [[BH>KEHME MaTepUalbHOW TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHENHAsI CKOpOCTh. Ilepuon u
yactoTa oOpauieHus. LleHTpocTpeMureabHOe yCKOpEHHE.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: CIIUIOMETP, IBHKECHHUE
CHaps10B, LICTIHbIC U PEMEHHBIE IIEPEIaYN.

Jlemoncmpayuu

Mopgens ~ cucremsl  OTCYETA,  MIUIIOCTPALIMS KMHEMAaTUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoOpa3zoBaHue NBHXKEHHI C MCHOJIb30BAaHUEM IMPOCThIX MeXaHu3MOB. I[lageHue Ten B
BO3/YX€E U B Pa3peKEHHOM IPOCTPAHCTBE.

Ha6mronenue JIBIWKEHUS TeJa, OpOIIEHHOTO oJ,  yriioM K TOPU30HTYH
TOPU30HTAJIBHO.

N3mepenne yckopeHusi cBOOOJHOTO najaeHus. Hampapienrne CKOpOCTH MPU ABMKEHHUH T10
OKPYXHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopnsie pabomol

N3ydenne HepaBHOMEPHOIO IBMKEHUS € LIEIIBIO ONPEIEIICHNUs] MTHOBEHHON CKOPOCTH.
HccnenoBanne  COOTHOLIEHUS — MEXKIY MyTSMH, MIPOMJICHHBIMU TEJIOM 3a
MIOCJIEIOBATEIbHBIE PABHBIC MPOMEXKYTKH BPEMEHU NPU PABHOYCKOPEHHOM JBUKEHHH C
HAYAJIbHOM CKOPOCTBIO, PABHOMW HYIJIIO.

N3yyeHne JBWKEHUS [IApUKa B BA3KOM IKHUIAKOCTU. l3yueHue [ABWKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIILHO.



Tema 2. lunamuxa

[Tpuniun otHocutenbHOCTH ['anmuiies. IlepBoiii 3akoH HeroToHA. MHEpLManbHbIe CUCTEMBI
OTCYETA.

Macca Ttena. Cuna. Ilpunuun cynepno3unuu cui. Btopoit 3akoH HbroTona st
MaTepUAIBHON TOYKH. Tpernii 3akoH Hbpl0TOHA 1711 MaTepruabHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuna Tsoxectu. [lepBas kocmuueckasi ckopocth. Cuna
ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl TpeHus (Mokos, CKoJibkeHUs, kaueHus). Cuna TpeHus. Cyxoe TpeHHE.
Cuna TpeHHMs CKOJIbXKEHMST U cwia TpeHust mnokos. Koadbduuuent Ttpenus. Cuna
CONIPOTHUBJIEHUS MIPU ABUKECHHUH TEJA B )KUIKOCTH UJIH Ta3e.

[TocTynarenbHoE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuIbl OTHOCHUTENBHO OcHu BpamieHus. [liedo cumibl. YcioBus paBHOBECHS
TBEPJOIO TEIA.

TexHuueckre yCTPOMCTBA M IIPAKTUYECKOE MPUMEHEHUE: IOAUIUIIHUKYA, JIBUKCHUE
HMCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUN.

CpaBHeHHE Macc B3aUMOICHCTBYIOINX Tell. BTopoit 3akoH HeroToHAa.

N3mepenne cuit. ClI0KEHHE CHIL

3aBUCUMOCTD CUJIbI YIIPYTOCTH OT JAeOpMaliiH.

HeBecomocTs. Bec Tena npu ycKoOpeHHOM MOAbEME W maaceHuu. CpaBHEHUE CHII TPEHUS
MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBECUS TBEPAOrO Teia. Buabl paBHOBECHS.

Yuenuueckuui sxcnepumenm, n1abopamopHule pabomoi

N3yuenue aBuxkeHUs1 Opycka 1o HaKJIOHHOU TJIOCKOCTH.

HUccnegoBanne  3aBUCHUMOCTH CUJl yOPYrOCTH, BO3HUKAIOIIMX B IIPYXKUHE U
PE3MHOBOM 00pa3siie, oT ux JaedopMaruu.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynbe MatepualibHOM TOYKHU (Tena), CUCTEMbl MaTepUANIbHBIX TOUEK. IMITyJIbC CUIIBI U
M3MEHEHUE UMITYJIbCA TeNa. 3aKOH COXPAHECHUSI UMITYJIbca. PeakTUBHOE JBHXKEHUE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi sHeprusi MarepuaibHOW TOUkU. Teopema 00 HM3MEHEHMU KHHETHUYECKOU
SHEPTHUH.

[TorenuuanbHast sueprus. [loTeHmanpHas 3Heprust ynpyro AehopMUPOBAHHON MPYKUHBI.
[ToTenmnuanbpHas 2HEPTHUs TeNa BOIMU3H MOBEPXHOCTU 3EMIIH.

[ToTennuanpHble W HEMOTEHIUANbHBIE CHIBL. CBSI3b paOOTHl HEMOTEHIIMATBHBIX CHUJ C
M3MEHEHHEM MEXAaHWYECKOM SHEPruu CUCTEMbl TE€l. 3aKOH COXPAHEHUS MEXaHHYECKOUN
SHEPIHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBA M IPAKTUUYECKOE NMPUMEHEHUE: BOJOMET, KONEP, NMPYKUHHBIN
MHUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu



3aKOH COXpaHEHUs UMITYyJIbca. PeakTHBHOE ABUKEHHUE.

[lepexo NOTEeHIIMATLHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenune abCONIOTHO HEYNPYroro yjaapa C IOMOIIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHJIBI C U3MEHEHHEM MEXaHWYEeCKOW JHEpruH Teja Ha
MIpUMEPE PACTKEHUS] PE3UHOBOTO JKT'YTa.

Pazgea 3. MoaekyasipHas (pu3uka 1 TEPMOAUHAMMKA

Tema 1. Ocho6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe npwxkenue. duddysus. Xapakrep NBHKEHHUS M B3aUMOJCHCTBUS YaCTHUIL
BelecTBa. MoJienu CTpOEHHUs Ta30B, KUIAKOCTEH U TBEPABIX TEN U OOBSICHEHUE CBOWCTB
BEILIECTBA HA OCHOBE ATUX Mojenei. Macca u pazmepsl MoJieKyJl. KonnuecTBo BeliecTsa.
[TocrosinHass ABoraapo.

Tennosoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Lenbcus.
Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETUYECKOW TEOpUU
UJeaNbHOro ra3za. AOCONIOTHAs TeMIleparypa Kak Mepa cpeaHell KMHETUYECKOW HIHEpruu
TEIUIOBOrO JBMKEHMs vactul raza. lllkama temmneparyp KensBrnHa. ['a30BbIE 3aKOHBL.
VYpaBuenne MenaeneeBa—Kianeipona. 3akon JlanpToHa. HM30mponeccs B UIeaIbHOM
ra3e C TIOCTOSHHBIM  KOJIMYECTBOM  BewlecTBa. ['paduueckoe mpeacTaBICHHE
M30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckre ycTporuCcTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIINE JIUCKPETHOE CTPOCHUE BeIlIecTBa, (GoTorpaduu  MOJIEKYI
OPraHUYECKUX COCAUHECHUMU.

OnbiTel 10 MU y3un KUAKOCTEN U ra30B. Moelb OPOYHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOJIEUCTBUA. Mozenb,
WJUTIOCTPUPYIOLIAs MPUPOAY JABJICHHS T'a3a HA CTEHKHU COCYA.

OnBIThI, WLTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS HICATBHOTO Ia3a, U30MPOLECCHI.
Yuenuueckuii sxcnepumenm, 1abopamophvle pabomuwl

OrnpeneneHue Macchl BO3AyXa B KIIACCHOM KOMHAaTe€ Ha OCHOBE H3MEpEHUN o0BEéMa
KOMHATBI, IABJICHUS U TEMIIEPATYyphl BO3yXa B HEMl.

Hccnenoanne 3aBUCUMOCTH MEKTy TapaMETPaMU COCTOSIHHS pa3peKEHHOTO rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmoanHamuueckasi cuctemMa. BHYTpeHHsIs SHEpPrusi TepMOIUHAMHYECKON CHUCTEMBI U
criocoObl €€ wu3MeHeHus. KomuwdyecTBO TemnoTel W pabora. BHyTpeHHssT JHeprus
OJIHOATOMHOTO MACAIBHOTO Tra3za. Bujsl Teronepenayn: TemIONPOBOAHOCTh, KOHBEKIIHUS,
M3JIy4yeHue. YelbHas  TeIIo€MKOCTh  BemiecTBa. KonMuecTBO  TEIJIOTHI  IPHU
Teionepeaaye.

[Tonsitue 00 ammabatHOM mporiecce. I[lepBwiii 3akoH TepMoaumHamuku. [IpumMeneHue
MEePBOTO 3aKOHA TEPMOJMHAMUKH K m3orporeccam. [ padudeckas uHTEpripeTaus padoTh
rasa.

Btopoii 3akon TepmoanHaMuku. Heo6paTUMOCTh MPOIECCOB B MPUPO/IE.
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TennoBeie MamuHbl. [[pUHIMIBI 1EUCTBUS TETUIOBBIX MaiuH. [IpeoOpa3oBaHus SHEPruu B
TeIUIoBbIX MamuHaX. KoadduimeHt monae3Horo AeHCTBUS TEIIOBOM MamivHbL. [luki
Kapaso u ero xkoddduimeHT mMONE3HOr0 JEUCTBUSA. ODKOJOTHYECKHE TMPOOIEMBbI
TETUJIOPHEPTETUKH.

TexHuyeckne yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHUE: JBUTATElb BHYTPEHHETO
cropanusi, ObITOBON XOJOAWIbHUK, KOHAUITUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEH SHEPruM Tejla MpPU COBEPUICHUM PaOOTHI: BBUIET MPOOKH U3
OYTBUIKH TIOJ ICUCTBUEM CXKATOTO BO3yXa, HarpeBaHue 3(pupa B JIATYHHOU TPyOKe MyTEM
TpeHust (BUACOAEMOHCTpAIIH).

N3MeHeHne BHyTpeHHEW SHEpPruu (TemIiiepaTypbl) Teiaa HpH Teruionepenade. OMNBIT 10
aauabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENs BHYTPEHHET0 CTOpaHus, PpCaKTHBHOT'O JIBUTATEII.
Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3mepenue yaeabHOM TENI0EMKOCTH.

Tema 3. Aepecammnsvie cocmoanus eewyecmea. Dazosvie nepexoovl

[TapoobOpazoBanue u KoHAcHcanus. Mcmapenne u  kuneHue. AOCOIOTHas |
OTHOCHUTENIbHAS  BJIQXHOCTh Bo3Ayxa. HaceimeHHbli map. YaenbHas — TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Trépnoe teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOINUS CBOMCTB KPUCTAJIJIOB.
Kunkme xpucrammel. CoBpeMeHHbIe Marepuanbl. llnaBneHme W KpucTamm3anus.
VY nenbHas TemioTa miasienus. Cyoaumanusi.

VYpaBHeHuUE TEMI0BOTO OanaHca.

TexHUYecKre YCTpOWMCTBA W MNPAKTUYECKOE IMPUMEHEHHE: TUTPOMETP MU TCUXPOMETD,
KaJOpUMETP, TEXHOJOTUW TIOJYYEHHUS COBPEMEHHBIX MaTepualioB, B TOM YHCIE
HaHOMAaTEepPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX TAPOB.

Kunenue npu nonmwxkeHHoM naBieHUU. CiocoObl H3MEPEHUS BIIAKHOCTH.

HaOnronenue HarpeBaHus W IUIABJICHHUS KPHUCTAUIMUECKOTO BellecTBa. JlemMoHcTparus
KPUCTAILJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepeHne 0THOCUTENBLHON BIIAXKHOCTH BO3/yXa.

Pa3znen 4. JjieKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OnekTpu3anus Tel. OJeKTpUuYeckuid 3apsa. JIBa Buja DJIEKTPUYECKHX —3apsioOB.
[TpoBOAHUKHN, AMAIEKTPUKU U TMOIYNPOBOJHUKU. 3AKOH COXPAHEHHUS HIIEKTPUUYECKOTO
3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbld  3IEKTPUUECKUN  3apsl.
Onektpudeckoe nosie. Hanpsok€HHOCTE anekTpuyeckoro mnoiis. [IpuHimn cynepno3uuuu
AJIEKTpUYECKUX Tosei. JIMHUM HanpsHKEHHOCTH DJIEKTPUUECKOTO TTOJIS.

Pabora cum anexkrpocratnyeckoro moiss. [lorenmuan.  PasHOCT,  IOTEHIIMATIOB.
[IpoBOgHUKM UM JAMDJIEKTPUKH B  AJIEKTpOCTaTUYECKOM moJie. JludnekTtpuueckas
MIPOHUIIAEMOCTb.
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OnexktpoémkocTh. KongeHcaTop. DNEKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsKEHHOT0 KOHIEHCATOPa.
TexHuueckne yCTpoWcTBa M MPAKTHUECKOE IMPUMEHEHHUE: 3JIEKTPOCKOI, AJIEKTPOMETP,

AJIEKTPOCTATUYECKAss  3allMTa,  3a3€MJICHME  DJIEKTPONPUOOPOB,  KOHJEHCATOP,
KONIMPOBAJIBHBIN anmapar, CTpyHHBIN IIPUHTED.
Jlemoncmpayuu

Y CTpOWCTBO W MIPUHIIMUIT IEUCTBUS JJIEKTpOMETpa. B3anmoaencTBue Ha’IEKTPU30BAHHBIX
TeIl.

DNeKTpuYecKoe MoJie 3apsKEHHBIX Tel. [IpOBOJHHMKM B 3JIEKTPOCTATUYECKOM MOJIE.
DJeKTpocTaTUYECKast 3aluTa.

JIMBAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  AJEKTPOEMKOCTH IUJIOCKOTO KOHAEHCatopa OT IUIOIIAAA IUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax
DJIEKTPUYECKANA TOK. Y CJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOrO0 TOKA. MICTOYHMKHM TOKa.
Cuna Toka. [ToCTOsSIHHBIN TOK.

Hanpsokenune. 3akon OMa 1151 y9acTKa LEnu.

DJIEKTPUYECKOE  CONPOTHUBJIEHUE. YIEIbHOE CONPOTUBJIECHUE  BEIIECTBA.
[TocnenoBarenpHOE, TAPANIEIBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH [xoyns—JIenia. MOIHOCTh 3EKTPUUYECKOTO TOKA.
DIIEKTPOJIBUXKYILAsl CUJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKa. 3akoH OMa 1ist
MOJIHOM (3aMKHYTOM) NieKTpruyeckoi 1ienu. KopoTkoe 3amMbIkaHue.

DJIEKTPOHHAS MPOBOAUMOCTD TBEPABIX METAIJIOB. 3aBUCUMOCTh COITPOTUBJIEHUSI METAJIOB
oT TemnepaTypbl. CBEpXIpOBOJIUMOCTb.

DJIEKTpUYECKU TOK B BakyyMe. CBOMCTBa 3JIEKTPOHHBIX My4YKOB. llonynpoBOIHUKH.
CoOcTBeHHas U TPUMECHAs! TPOBOUMOCTH MOTYTPOBOTHUKOB.

CaoiictBa p—N-niepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

DJIEKTPUYECKA TOK B PACTBOpPaX M paCIUIABaX JJIEKTPOJUTOB. OJIEKTPOJIUTHUECKAS
JTUCCOLIMALNS. DIICKTPOIIH3.

DIIEKTPUYECKHUN TOK B razax. CaMOCTOSITENBHBIN U HECAMOCTOSATEIbHBIN Pa3psI.

Monuus. [1na3ma.

TexHuyeckre ycTporucTBa U NPaKTHUYECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
MCTOYHHUKHU TOKa, 3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, NEKTPOOCBETUTEIbHBIE TPHUOOPHI,
TEPMOMETP COINPOTHUBJICHHS, BaKyyMHBIH JHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOTYTIPOBOTHUKOBBIN AUO/I, TaIbBAHHKA.

Jlemoncmpayuu

N3MepeHne Cuilbl TOKa U HAMPSKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS LWIMHAPUYECKUX TMPOBOJHUKOB OT JIMHBI, IUIONIAU
MONEPEYHOT0 CEYEHUs U MaTepuana.

CmenianHOE COeIMHEHNE TPOBOAHUKOB.
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[Ipsamoe U3MEPEHUE DIIEKTPOABUKYIIEH cunbl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJJIOB OT TeMIepaTypbl. [I[poOBOAMMOCTE 3JIEKTPOJIUTOB.
HckpoBoil pa3psa U IpOBOAUMOCTh BO3yXa. OQHOCTOPOHHSSI IPOBOAUMOCTD AHO/IA.
Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue  SIEKTPOJBIKYIEH CHJIBI HCTOYHHMKA TOKA U €r0  BHYTPEHHETO
CONPOTUBJICHUSI.

Hab6nronenue amektpomsa.

MexnpeaMeTHbIE CBA3M

Meowxcnpeomemnvie nowsmusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO IO3HAHUS:
SBJICHHE, Hay4YHbIH (DaKT, runoTes3a, pu3nueckas BeIudynHa, 3aKOH, TeOpusi, HaOIIoIeHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUM, JHMHEWHas (QyHKIUsA, mnapabdodna,
runepOosa, ux rpa@uKkd U CBOWCTBA, TPUTOHOMETpUUECKUE (YHKIMHU: CHHYC, KOCHUHYC,
TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPBI U UX MPOEKIUU
Ha OCH KOOPJUHAT, CJIOKEHHE BEKTOPOB.

buonocusa: mexaHnyeckoe NBHKEHHUE B KUBOHW mpupoje, 1ud@ysus, ocMoc, TemiooOMeH
KUBBIX OPTraHU3MOB (BUIbI TEIUIONEpEeaadH, TEIJIOBOE PABHOBECHUE), AJICKTPUUYECKUE
SIBJICHHS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPJBIX TEN, )KUAKOCTEH U ra30B, JIEKTPUUECKUE
CBOMCTBA METAJIJIOB, AJIEKTPOJIMTUYECKAS TUCCOIMALINS, TaJIbBAaHUKA.

l'eocpagus: BnaxxHOCTh BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAA UHOYKUUA

IToctostHHbIE MarHuTHl. B3auMoaencTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHOE IIOJIE.
Bektop MarmnTHOM wuHAYKUMHU. [IpyHUMN Cyneprno3suuuy MAarHUTHBIX MoJied. JIuHuu
MarHuTHOM WHAYKOMU. KapTuHa JWHWA MArHUTHOM WHIYKIHUM TII0JISI TOCTOSHHBIX
MAarHUTOB.

MarunutHoe 1oJsie MpOBOAHUKA ¢ TOokoM. KapTuHa JMHUN MHAYKIIMM MArHUTHOTO TOJIS
JUITMHHOTO TPSIMOTO MPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOI'O MPOBOJHMKA, KaTYIIKH C
TokoM. OnbIT Ipcrena. BzaumoieiicTBre TPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaITpaBJICHUE.

Cuna JlopeHua, e€ MoOAylb W HampaBlieHWE. JIBM>KeHHE 3apsHpKEHHOW YacTHIBI B
OJTHOPOJAHOM MarHuTHOM Tosie. Pabora cuibl JlopeHiia.

SIBrieHue 2IeKTPOMAarHUTHON MHAYKIMU. [I0OTOK BEKTOpa MArHUTHON UHAYKLIUH.
DJIIEKTPOJIBHXKYIIAS CHIJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKIuu Dapanes.
BuxpeBoe »siekTpuueckoe — Moje. DNEKTPOABUKYIIAS CWJIa WHAYKIUU B
MIPOBOAHUKE, JIBHXKYILEMCS TOCTYNATEIbHO B OTHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTuBHOCTh. SIBIEHHME  CaMOMHAYKIMU. JEKTPOABUKYIIAS cuna
CaMOUHTYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYLIKH C TOKOM. DJIEKTPOMArHUTHOE TOJIE.
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TexHuueckue yCTpoWCTBA M INPAKTHYECKOE IIPUMEHEHHWE: IIOCTOSHHBIC MAarHuTHI,
AJIIEKTPOMATHUTBI, JIEKTPOABUTATENb, YCKOPUTEIH IEMEHTAPHBIX YaCTHLI, HHIYKIIHOHHAS
neYb.
Jlemoncmpayuu
OmneIT Opcrena.
OTKIIOHEHUE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM MojeM. JIMHMM WHIyKUUA MarHUTHOTO
TTOJISL.
B3aunMozeiicTBue AByX MPOBOJHUKOB ¢ TOKOM. Cuita Amriepa.
JlerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA. SIBIIEHHE DJIEKTPOMATHUTHOW UHAYKIUU.
IIpaBuio Jlenna.
3aBUCUMOCTh IEKTPOJABUKYILEH CWJIbl MHAYKUIUH OT  CKOPOCTH
WU3MEHEHUS! MarHUTHOIO ITOTOKA.
SIBneHne caMOMHIYKIIMH.
Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomol
W3yuyeHne MarHuTHOTO MOJIS KaTyIIKU C TOKOM.
HccnenoBanue JEHCTBUS MOCTOSHHOIO MAarHWTa Ha paMKy ¢ TOKoM. MccnenoBanue
SIBJICHHSI DJIEKTPOMArHUTHOM MHAYKIUH.
Paspnes S. KoJsieOanust M BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUA
KonebarenbHast cuctema. CBoOOJHBIE MexaHUYECKHEe KoyieOaHus. ['apMoHUYEcKue
konebanus. Ilepuon, vacrora, amrmumryna U (aza konedanuil. [Ipy>XKMHHBIA MasTHUK.
MareMaTtnyeckuii MasTHUK. YpaBHEHHE TapMOHHYECKHX KoJjebanuil. llpeBpaiienue
SHEPIUHU MPU TAPMOHUYECKUX KOJICOAHUSAX.
KonebGarenbupiit  koHTYp. CBOOOJIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UACATHLHOM
K0Je0aTeIbHOM KOHTYpe. AHAIOTHs MEXIY MEXaHUYEeCKMMU U DJIEKTPOMarHUTHBIMU
koneOanusiMu. @opmyna Tomcona. 3akoH COXpaHEHHMS SHEPrUU B HUACAIBHOM
KoJie0aTeIbHOM KOHTYpE.
[IpencraBiaeHue o 3aryxarolux KosieOaHUsSX. BbIHyX/IeHHbIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. BeiHyk1€HHBIC 3JIEKTPOMArHUTHBIE KOJICOAHNS.
Ilepemennspiil TOk. CHHYCOWANBbHBINA MEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOIO TOKA.
AMIITUTYIHOE U ICUCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAMPSKEHUS.
Tpancpopmarop. IlpomsBoacTBo, mepenaya U MOTPEOJEHUE BIEKTPUUECKON HHEPTUu.
DKOJIOTUYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpO’HEpruu. KynbTypa HCHOJIb30BaHUS
AJIIEKTPOIHEPTUH B MOBCETHEBHOM KU3HH.
TexHuueckue yCTpOMCTBA U IIPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.
Jlemoncmpayuu
HccnenoBanne  mapameTpoB KoJIeOATeNbHOM  CUCTeMBbl  (TIPYKHUHHBIN WIH
MaTeMaTUYECKUIl MAsSTHHK).
HaGnronenue 3aryxatomux kosneOanwmii. VcciemoBaHue CBOWCTB — BBIHYXKIEHHBIX
konebanuii. Habmonenue pe3oHanca.
CBOOOTHBIC AIEKTPOMATHUTHBIE KOJICOAHUSI.
OcuumiorpaMMsl  (3aBUCUMOCTH CUJIbl TOKA U HaIpsKEHUs oT
BPEMEHU) JIs1 3JIEKTPOMATHUTHBIX KOJIEOAHUI.
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Pe3onanc mnpu mocienoBaTeIbHOM COEMHEHUNPEZUCTOPA, KaTYIIKH
WHJIYKTUBHOCTH U KOHJIEHCATOpA.

Mojienb JIMHUY JIEKTPONEpEIaAUn.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

Hccnenosanue 3aBUCUMOCTH NIEPUOIA MAJIBIX KOJIEOAHUM Ipy3a Ha HUTH OT JJIMHBI HUTH U
MACCHI Tpy3a.

HUccnegoBanne mnepeMEHHOTO TOKA B I[ENM M3  IMOCIEIOBATEIbHO COEIUHEHHBIX
KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazcHUmMHble 60JIHbL

MexaHnnueckue BOIHBI, yclioBUs pacnpoctpanenus. [lepuoa. CkopocTh pacnpocTpaHeHUs
U JyiMHA BOJHBL. [lomepednwie u mpojoibHbIe BOJHBL. MHTepdepeHuus u audpaxiuys
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IYyYECHHUS! AJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTauusa BekTopoB E, B, v B asiekTpoMarHuTHOM BojHE. CBONCTBA 3JE€KTPOMArHUTHBIX
BOJIH: OTpaK€HHE, MpeIOMIICHHE, ToJiapu3anus, qudpakius, uareppeperius. CKopocTb
ANEKTPOMArHUTHBIX BOJIH.

[[Ikama  SJEKTPOMArHUTHBIX BOJH.  [IprMeHEHHE  3JNEKTPOMArHUTHBIX  BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paAUOCBS3U U TeNeBUACHUS. Paguonokanus. DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXaIOUIEH CPEIbI.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3BIKaJbHbIE WHCTPYMEHTHI,
YIBTPa3BYKOBAsl [IMAarHOCTMKAa B TEXHUKE MW MEIULMHE, paaap, pPaJduoNpUEMHHUK,
TeJIeBU30p, aHTeHHa, TenedoH, CBU-neun.

Jlemoncmpayuu

OOpa3oBaHue W pPaCHpPOCTPAHEHHE TOMEPEYHBIX U MPOJOJIbHBIX BoOJIH. KoneOmomeecs
TEJI0 KaK UCTOYHUK 3BYKA.

HaGnronenue oTpaxkeHuss W TPEIOMJICHUS MEXaHWYeCKMX BoyiH. HaOmonenue
uHTephepeHITNN U TU(PPAKIINU MEXaHNUYECKUX BOJH. 3BYKOBOM pE30HAHC.

HaOntonenue cCBsS3M TPOMKOCTH 3BYyKa W BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOM
KOJIeOaHUM.

HUccnegoBanne  CBOWMCTB  JJICKTPOMArHUTHBIX — BOJH:  OTPaKCHUE, IMPEIOMIICHHUE,
noJisipu3anus, IMppaxkuus, THTepPepeHLus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsiMonuHetHOE pacipOCTPAHEHUE CBETA B OJTHOPOJHOM Cpee.
JIyu cBeta. ToueyHbIld HICTOYHUK CBETA.

Otpaxxkenne cBera. 3akOHBI  OTpakeHuss  cBeTa. lloctpoeHwe  m300pakeHUi B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBeta. 3aKkOHBI MpETOMIICHHS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomiieHus. [loiHoe BHyTpeHHee oTpaxkeHue. [IpeaenpHblid yroi mojgHoro BHyTPEHHETO
OTPAKEHUSI.

Hucniepcus cBera. CIIOXKHBIN cocTaB 6eoro ceera. LIger.
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CobOuparoniie U paccewBaromde JUH3bL. ToHkas auH3a. DoKycHOe paccTrosiHue W
onThuYecKas cuia TOHKOM nuH3blL. llocTpoeHune wu300paxeHudt B coOuparomux u
paccenBarOIMX JuH3ax. @opMyiia TOHKOM JIMH3bIL. Y BEIMYEHUE, JaBAEMOE JIMH30M.
[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BomnoBass omnrtuka. WHTepdepenius cBera. KorepeHTHbIE WCTOYHHKH. Y CIOBUS
HaOIOACHUS MaKCMMyMOB W MHHHMYMOB B HHTEP(EPEHIIMOHHOW KapTHHE OT IBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuust cBera. Judpakumonnas pemeérka. YcioBue HAOMIOACHUS TJIABHBIX
MaKCUMYMOB TP TaJICHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.
ITonspusanus cBera.

TexHuueckne ycTpoHCTBa M NPAKTUUYECKOE MPUMEHEHHWE: OYKM, Jiyna, ¢oToamnmapar,
POEKIIMOHHBIN anmnapar, MUKPOCKOI, TEJIECKOIl, BOJIOKOHHAs OMNTHKA, JU(PpaKIMOHHAS
pelmeéTKa, NoJIAPOUL.

Jlemoncmpayuu

[IpssMONMHEHOE PaCIpPOCTPAHEHUE, OTPAKEHUE U MPEJIOMIICHUE CBETA.
OnTuyeckue MpuOOPHI.

IlonHoe BHyTpeHHee oTpaxkeHune. Mognens cBeroBona. lccnenoBaHue CBOMCTB
M300paKeHH B JIMH3AX.

Mogenun mukpockoma, teneckona. Habmogenue untepdepeniuu cBera. HabOmonenue
I pakliy CBETA.

HaOnronenue nucnepcuu cBera.

[Tomy4yenue cekTpa ¢ MOMOIIbIO TPU3MBI.

[lomydyenue cnekrpa ¢ MoMoIbio AUppakuuoHHON pemérku. Habmonenue nonspusanuu
CBETA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

N3mepenne mokaszaTessi mpelioMiieHus crekna. McciemoBaHne CBOMCTB M300paKCHHUM B
nuH3ax. HaOmronenue nucrepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH

['panuibl TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKHU. [locTynaTel cnenuaibHON Teopuun
OTHOCHUTEJIbHOCTH: HWHBAPUAHTHOCTh MOYJIS CKOPOCTM CBE€Ta B BaKyyMe, IPUHIIUI
OTHOCHUTEJIbHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAIIEHUE IJTUHBI.
DHEprusi U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPTHUEH U UMITYJILCOM PEIISITUBUCTCKON YaCTHUIIBI. DHEPTHUs MOKOS.
Paznen 7. KBantoBas pusuka

Tema 1. Dnemenmuvt K6aHMOB0OU ONMUKU

®otonsl. @opmyna [lnanka cBs3u SHEprUH (POTOHA C €TO YACTOTOW. DHEPTHS W UMITYJIhC
¢doToHa.

OtkpeiTie u wuccienoBanne ¢oroddpdexra. Ombitet  A.I.  CroneroBa. 3aKOHBI
dbotodpdexra. VYpaBuenme OiHmTelHa I doToddpdekra. «KpacHas rpanHuma»
dhororddexra.

JlaBnenue cBera. OnbiTel I1.H. JIeGeneBa. Xumuueckoe neliCTBHE CBETA.
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Texnuueckue ycTpocTBa M NPAKTUYECKOE MNpHUMEHEHHE: (OTO3JIEMEHT, (OTONATUHK,
COJIHEYHasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®otorh ekt Ha yCTaHOBKE C IMHKOBOM IUTaCTHMHOMW. MccienoBaHne 3aKOHOB BHEIIHETO
doTtorpdexra.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmnwiTel Pesepdopma mo paccesuuto o-vactwi. [lnanerapras
mozenb aroma. [loctynatel bopa. M3nydenne u mornomieHue (OTOHOB MPHU MEPEXOe
aToMa ¢ OJHOTO YpOBHS SHEPruM Ha Apyroil. Bunabl criektpoB. CHEKTp YPOBHEN IHEPTHU
aToma BOJOpOAa.

BosHoBBIE cBOMicTBa yacTull. BosHbl ae bpoitns. KopnyckynsipHO-BOJIHOBOU Tyaau3M.
CHOHTaHHOE U BBIHYXJICHHOE U3JIy4YCHHE.

TexHHUecKHMe YCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHUWE: CIEKTPAJIbHBIA aHaJIN3
(ciekTpocKo1), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnenb onbita Pezepdopaa. OnpeneneHue AIMHbBI BOJIHEI Jia3epa.

Habnronenue nuHeRvyaThIX CIEKTPOB u3ydeHus. Jlazep.

Yuenuueckuit sxcnepumenm, 1abopamopnsle pabomuwl

Habnronenue nuHeRYaToOro CrekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JIOKa3bIBAIOIME  CIIOKHOCTh  CTPOCHHs  s1pa. OTtkpsblITHE
panuoaktuBHOCTH. OmbiThl Pesepdopna mo ompeneneHuio cocraBa pajlOaKTUBHOTO
usznydenusi. CBoiicTBa anbda-, Oera-, raMMa-u3nydeHusi. BiausHue paanoakTUBHOCTH Ha
KUBbIC OPTAHU3MBI.

OtkpeiTHE TIpoTOHa W HeWTpoHa. Hykinonnas monens snpa ['eitzenOGepra— MBaneHko.
3apsin siapa. MaccoBoe unciio sjpa. M30Tomnsl.

Anbba-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ["amma-uznyuenue.

3aKOH paJuOaKTUBHOTO pacraja.

DOHeprusi CBA3UM HYKJIOHOB B sjpe. fnepubie cuibl. Jlepext Mmaccel siapa. SnepHbie
peakuuu. JleneHue u CUHTE3 SAEp.

SAnepubiit  peakrop. Tepmosinepusiii cunHTe3. [IpoOmeMbl W TEPCHEKTUBBI  AIEPHOU
DHEPreTUKH. DKOJOTHUYECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

Meroabl HaOMIOJEHUS M PErHCTpalUU dJIEMEHTapHbIX vacTull. DyHAaamMeHTalbHbIE
B3aUMOJICUCTBUS. ENMHCTBO (DU3MUECKOi KapTHHBI MUPA.

TexHuueckne yCTpOMCTBA M IMPAKTUYECKOE NPUMEHEHHUE: TO03UMETp, Kamepa BuibcoHa,
SJIEPHBINA PEaKkTop, aToMHast bomoa.

Jlemoncmpayuu

CU€TunK NOHU3HUPYIOLIUX YaCTHULL.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (oTOrpadusim).

Pa3zges 8. DieMeHTHI ACTPOHOMUM U ACTPOQUIMKH
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Otanbel  pa3BUTUS  acTpOHOMHUH. [IpukiiamHO€ ©W  MHPOBO33PEHYECKOE  3HAUCHHE
aCTPOHOMMUH.

Bun 3BénnHoro Heba. Co3Be3ausi, sipkue 3BE3IbI, IUIAHETHI, UX BUAUMOE JBHXKEHUE.
ConHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTh. Vctounuk sHeprum ConHua M 3BE3M. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMma «CIEKTpadbHbIA KJIACC — CBETUMOCTBY. 3BE3JIbI
[JIABHOM MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» ISl 3BE3] TJIaBHOM
MOCJIEI0OBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31.  COBpEMEHHbBIE MPEICTABICHUS O
MIPOUCXO0KICHUH U 3BooIMU CoHIA U 3BE3/1. DTanbl KU3HU 3BE3L.

Mneunslii [Iyts — Hama ["anaktuka. [lonoxxenne u neuxenne Connua B ['amakTuke.

Tunel ranaktuk. Paguoranaktuku u kBa3zapel. UEpHBIE BIPHI B SIAPAX TalaKTHK.
Bcenennas. Pacuiupenue Beenennoil. 3akon Xa66ia. Pa30eranue rajiakTuk.

Teopus bonpioro B3peiBa. PemkToBOE M3IydYeHUE.

Macmrabnas cTpykrypa Bceenennoil. Meraranaktuka. Hepeménnbie mpo0Giembl
ACTPOHOMMH.

Yuenuuecxue nabnrooenus

HaGnronenust HEBOOPYKEHHBIM TJIa30M C UCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN
JUISl OTMpENIeNICHUs TOJ0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ns CeBEpHOro MOJIyIIapHs U IPKHUE 3BE3BI.

Habmronenus B teneckon JlyHsl, mianet, Mieunoro [1ytu.

MesknpeaMeTHbIE CBSI3H

N3yuenue Kypca Qu3nKu 0a30BOTO YPOBHSI OCYLIECTBISIETCA C YUYETOM COAEPKATEIBHBIX
MEKIPEIMETHBIX CBSI3EM C KypcaMu MaTeMaTUKH, OUOJIOTUM, XUMUH, Teorpaduu.
Meowcnpeomemnuvle nousmusi, CBSI3aHHBIE C W3YYEHMEM METOJOB HAay4YHOI'O IO3HAHUS:
SIBJICHUE, HAYYHBIM (paKT, TUIoTe3a, Gu3ndeckas BeIUIMHA, 3aKOH, TCOpHUsl, HAOIIIOACHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, MOJIENIb, U3BMEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl YpPaBHEHUN, TPUTOHOMETPHUUYECKUE (DYHKIIMU: CHUHYC,
KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX
MPOCKIMH HA OCH KOOPIAMHAT, CJOXEHHUE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX
(yHKIUH, TPU3HAKU MOJ00US TPEYTOJIBLHUKOB, OMPEICICHUE TIOMAIU TIIOCKUX (DUTyp U
o0bEMa Te.

buonocus: >nexTpudeckue SBICHUS B KUBOW MpHUpOJE, KoJieOaTelbHbIC IBIKCHUS B
KABOM MIPUPOJIE, ONITUYECKUE SIBJICHUS B JKUBOW MPUPOJE, NCHUCTBUE PAAUALIMU HA KUBBIC
OpTaHU3MBI.

Xumusi: CTpOEHHWE aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKass CTPYKTypa TBEPABIX TeEI,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTAITMYECKON pEeIETKU, CIEKTPAIbHBIN aHAN3.
l'eoepagus: MarHUTHBIE TONIOCA 3€MIIH, 3aJIeKU MArHUTHBIX pyA, (poTochEMKa 3eMHOM
MMOBEPXHOCTH, ITPEJICKA3aHNUE 3EMIIETPSICEHHM.
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3. IINIAHUPYEMBIE PE3VYJIIBTATbBI OCBOEHUA IITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yuebHoro mnpenmera «®Dus3nKa» Ha YpPOBHE CpEAHEro OOIIero
oOpa3zoBanusi (0a30BbII ypOBEHb) HANpPaBICHO Ha JOCTHXKEHHE CIEAYIOLIUX
JUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pPE3yNbTaThl OCBOEHHUS ydeOHOro mpeamera «DuU3MKa» OTpaxkKaroT
TOTOBHOCTh M CIHOCOOHOCTh OOYYaromuxcsi PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON
BHYTPEHHEW MO3ULIHUEN JIMYHOCTH, CUCTEMOM IEHHOCTHBIX OPHUEHTALMM, MO3UTHUBHBIX
BHYTPEHHUX YOEXJEHUN, COOTBETCTBYIOIINX TPAJUIIMOHHBIM IICHHOCTSIM POCCUICKOTO
oOlllecTBa, PACIHIMPEHHE S>KU3HEHHOTO OMbITA WU OIbITa JAEATEIBHOCTU B Mpolecce
pean3ali OCHOBHBIX HAMNPABICHUN BOCIHUTATEIBHOU NESATEIbHOCTH, B TOM YHUCIIE B
YacTHu:

1) rpaIaHCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIMK O0YYaIOLIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUHCKOI0 OOIIECTBA;

IIPUHATHE TPaJULIIOHHBIX 0O0IIEYeIOBEYECKHUX T'YMaHUCTHYECKUX 151
JEMOKPATUYECKUX LIEHHOCTEN;

FOTOBHOCTb BECTU COBMECTHYIO [EATEIIBHOCTh B HHTEpPECAX IPAKAAHCKOIO
o011ecTBa, y4acTBOBaTh B CAMOYIPABIEHUU B 00pa30BaTeIbHON OpraHU3aliiy;

YMEHHE B3aUMOJACHCTBOBATH C COLMATIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKUMSIMA ¥ HA3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU W BOJIOHTEPCKOU AEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTIMTAHUS
c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOW UJIEHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOUIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITIOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYACH Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIbHOCTU YYEHOT0;

OCO3HAHME JTUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOTO OYIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:
3CTETUYECKOE OTHOIIICHUE K MHUPY, BKIIIOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA,
NPUCYIIETo (PU3MUECKON HAYKE;
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5) Tpy10BOT0 BOCIIUTAHUS:

MHTEpeC K pa3auyHbIM cepam nmpodecCHOHATBHON NESTeNTbHOCTH, B TOM YHCIe
CBSI3aHHBIM C (PM3MKOW M TEXHHKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP Oymyiieit
npodeccur U pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBL;

TOTOBHOCTbH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOO0OPa30BaHuUIO B 001IacT GUNKU
Ha MPOTSHKEHUU BCEH JKU3HH,

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH SKOJIOTHUECKOM KyJIbTYpPbl, 0CO3HAHHE TTI00ATBHOTO XapaKkTepa
HKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHKE U OCYLIECTBJIECHUE ICMCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYUBOIO PA3BUTHS YEIOBEYECTBA;

Pacmmpenue onsbiTa JEATEIBHOCTH HKOJIOTMYECKOM HAIPaBICHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUN 110 (PUBUKE;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA PU3NUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAYYHOW NI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
GU3MKM  OCYIIECTBIATH  NPOEKTHYHD U HCCIENOBATENIbCKYIO  JIEATEIbHOCTD
VHIMBHUIYAJILHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble Jlornyeckue JaeiicTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATH MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

OTPENIETSATH LEH JeATeIbHOCTH, 3a7aBaTh TapaMeTPhl U KPUTEPUU UX JOCTHKCHUS;

BBISBJISITh 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B pacCMaTPHBACMBIX (PHU3HMUYCCKUX
SIBIICHUSIX

pa3pabarpiBaTh IUIAH pEIICHHs NPOOJEMbI C Y4ETOM aHalu3a HMCHOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESITEIHLHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1IEJISIM, OIIEHUBATh PUCKH MTOCIECTBUMN JIESITEILHOCTH;

KOOPJAVMHUPOBATh M BBIMOJHATH PA0OTY B YCIOBUSX PEATHHOTO, BUPTYAJTILHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe uccienoBaTe/ILCKHE 1eHCTBHA.

BJIAJICTh HAYYHOM TEPMHUHOJIOTUEW, KIIOUEBBIMA IMOHSATUAMU H METOJAMU
bu3nuecKoil HayKH;

BJIQJIETh HaBBIKAMU Yy4E€OHO-HCCIIEIOBATEIbCKON M TMPOEKTHON JESATEIHHOCTH

B o0JyracTu (I)I/I?)I/IKI/I, CITOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOATCIIbBHOMY IIOHUCKY
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METOJIOB PEHICHU 3a/1a4 (PU3NIECKOTO COACPIKAHUS, TPUMEHEHHUIO PA3TUYHBIX METO/IOB
NIO3HAHUS;

BIaJeTh BHUJAMH JACATEIBHOCTM 1O TIOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpETalNH, MPEOOPa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CHUTYaIUsX,
B TOM YHCJIC TIPU CO3JaHUH YI€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a7a4y, BbIIBUTATh
TUIIOTE3Y €€ pelIeHus, HAXOJUTh apTyMEHTHI JUI J0Ka3aTeIbCTBAa CBOMX YTBEPKICHUH,
3aJ1aBaTh NMapaMeTphl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBATh TOJYYEHHBIC B XOJI€ PEIICHUS 3aJlayl pPe3yNlbTaTbl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M  (OPMYyJIHpPOBaTh COOCTBEHHbIE 3aJaudl B  00pa30oBaTeNbHOM
JIESITEIbHOCTH, B TOM YHUCJIE TIPH U3YyYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT,

YyMETh TEPEHOCUTh 3HaHWA 10 (u3MKe B  TPAKTHUECKYI0  00JacTh
KU3HECSITSIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEH, TIPEeIIaraTh OPUTUHATIBHBIC TIOJXObI M PEIICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanumeii:

BIIQ/JICTh HABBIKAMHU TIOMY4YEHHUS HHPOpPMAIUH  (PUINIECKOTO  COACPIKAHUS
U3 HMCTOYHHMKOB pa3HbBIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBISITh IIOMCK, aHAJU3,
CUCTEMAaTH3allMI0 W WHTEpHpeTanuio HHQOpMAIMK pPa3IMYHBIX BHIOB U (GopM
IIPEICTaBICHNUS;

OILICHMBATh JIOCTOBEPHOCTh WH(OPMAIINH;

UCIOJb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B pEIICHHWH KOTHUTWUBHBIX, KOMMYHHKATHBHBIX M  OPTaHMU3AIMOHHBIX 3a/ad
c coOmojeHueM TpeOOBaHUM HSProOHOMHUKHM, TEXHUKHW OE€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M O3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30macHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpX aHHs B Pa3IMUHBIX opMmaTax c yuy€ToMm
Ha3HAuYeHUs HMHPOpPMALMU U LEJNEBOM ayJIUTOPHUM, BBIOMpas ONTHUMAIbHYIO (QopMy
MIPEJICTABICHUS U BU3YyaTH3aI1H.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCCTBHS:

OCYIIECTBIISITH OOIICHNE HA YpOKaxX (PM3WKH U BO BHE-YPOUHOU ACSITEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOHMIUKTHBIX CUTYAIli U CMSATYATh KOH(IUKTHL;

pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U UHIUBUAYaIbHOMN paboThI;

BBIOMPATh TEMATHUKY U METObI COBMECTHBIX AEUCTBUMN C yU4ETOM OOIIUX UHTEPECOB,
¥ BO3MOKHOCTEN Ka)/10T0 YjieHa KOJUIEKTHBA,

21



MIPUHUMATH LEJIM COBMECTHOW AEATEIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JICUCTBUA M0 €€ IOCTHKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIPEAEIATh POJIM C YUETOM
MHEHUU y9aCTHHKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHHKA KOMAaHJbl B OOLIUI
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OLIEHUWBATh MAEU C T[O3ULIUU HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsitTuBHble YyHHMBepCaJbHbIe Y4eOHbIC eHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh [IO3HABATEIBHYIO JESATEIILHOCTD B 00J1aCTH (PU3UKU
U aCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE
3aJ1a4u;

CaMOCTOSATENIbHO COCTaBIIATh IJIaH PEUIEHUS! PACUETHBIX M KAYECTBEHHBIX 3aj1ad,
IUIAH BBINOJHEHMSI MPaKTU4YeCKOW padoThl C y4€TOM MMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paclupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO 3PYAUIMUA B 00J1acTH (DU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, JMOIIMOHAJILHbI HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B AESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETISM;

BJIQJIETh HaBbIKAMH MO3HABATEIBLHON pedIEKCHHN KaK OCO3HAHUS COBEPIIIAEMbIX
JIEVCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI pedIeKCUU JJIsl OIEHKU CUTYyallud, BBIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YIbTATOB AESITEIbHOCTH;

MPUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U IOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MPU aHAIU3E PE3yJIbTATOB AESATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OITUOKH.

B mnpouecce AOCTMXKEHUMSI JUYHOCTHBIX PE3YJbTATOB OCBOCHHUS MPOrpaMMbI
no ¢Qusuke I8 YpPOBHSA CPEIHEr0 o00mero oOpa3oBaHus y OOYy4arOIIUXCS
COBEPIIIEHCTBYETCS YMOIIMOHAIILHBIN MHTEIJIEKT, IPEANOIaratomui popMUpOBaHHOCTD:
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CaMOCO3HAHUSI, BKJIIOYAIOIIEr0 CIIOCOOHOCTh TOHMMATh CBOE ASMOIMOHATBHOE
COCTOSTHHE, BHJICTh HANpaBIICHUS pPa3BUTHS COOCTBEHHOW SMOIMOHAIBHON CQepsl,
OBIThYBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE NPHUHUMATh
OTBETCTBEHHOCTh 32 CBOE  TIOBEICHHE, CIIOCOOHOCTh  aJanTHpPOBAThCS K
AYMOIMOHAIEHEIMU3MEHEHUSIM U TIPOSIBJISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAllUM, BKIIIOYAIONICH CTpEeMJICHHE K IOCTHKCHHIO IEINH U
yCIeXy, ONTHUMH3M, HWHHUIIMATHBHOCTh, YMEHHE JCHCTBOBAaTb, HCXOJS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONICH CHOCOOHOCTh TOHMMATh AMOIMOHAIBLHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHHUS, CIOCOOHOCTh K COUYBCTBHIO U
COTICPEKMBAHMIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U pa3peIiaTh KOHPIHKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonIty 00yueHus npeaMeTHbIe pe3yIbTaThl Ha 6a30BOM YpOBHE OyAYyT OTpa’kaTh
c(hOpMUPOBAHHOCTH y 00YUYAIOIITUXCS YMEHMUIA:

JEMOHCTPUPOBATh Ha NpUMEpax pojidb U MecTo (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHPA, B PA3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TMPAKTUYECKOW JEATEIbHOCTU JIFOAEH, ILEIOCTHOCTh W €IMHCTBO
bu3HUecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS  U3YYCHHBIX  (U3UYECKUX  MOJIEJICH:
MaTepuaibHas TOYKA, MHEpLUaJIbHAs CUCTEMa OTCYETa, AOCOJIOTHO TBEPIOE TEJO,
WJCAIBHBIN Ta3, MOJEIM CTPOCHUS Ta30B, XUIKOCTEW W TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUUECKUH 3apsii MPU pellieHnH GU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKHUE SABJICHUS (IPOLIECCHI) M OOBACHATH MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETUYECKON TEOPUU CTPOCHUS BELIECTBA U
BJIEKTPOJAVMHAMUKHN: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJUHEHNHOE JIBUKCHHUE,
CBOOOJIHOE TAZICHUE TeJ, JABUKEHUE IO OKPYKHOCTH, HWHEPIUS, B3aMMOJICHCTBUE
ten, nuddysusa, OpOYHOBCKOE ABMIKCHHME, CTPOCHHUE >KHIAKOCTEH W TBEPABIX Tell,
U3MEHEeHHe oO0bEéMa Tel TpU HarpeBaHuM (OXJAXIACHUHU), TEIUIOBOE paBHOBECHE,
UCIIApEHHE, KOHJEHCAlUs, IUIaBJICHUE, KPUCTAJIU3AlUs, KUMEHUE, BJIAXKHOCTh
BO3/yXa, MOBBIIIEHUE JABJICHUS T'a3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYAE, CBA3b
MEXIy napameTpamMyd COCTOSIHMS Ta3a B H30MpoLeccax, JJIEKTpu3alus Tel,
B3aMMO/ICCTBUE 3aPsJI0B;

ONUCBHIBATh MEXAHMYECKOE JBWIKCHHUE, HCIONb3YsS (PU3MYECKUE BEITUYUHBI:
KOOpJMHATa, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca TeJla, CUJIa, UMITYJIbC
Tela, KUHETUYECKas DHEprus, NOTCHIMaJbHAasl DSHEPrus, MexaHuuyeckas paborta,
MEXaHU4YeCKasi MOIIHOCTD; MPU OMHUCAHUHU MPABUJILHO TPAKTOBAaTh (DU3UUECKUN CMBICT

HCIIOJIb3YyCMbIX BCJIIMYWH, HUX 0003HAUYCHHUS W CAMHUIIBI, HAaXOIUTb (I)OpMYJ'II)I,
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CBA3BIBAIOIIHUEC JAHHYIO (1)I/ISI/I‘{€CKYIO BCJIMYHMHY C APYTUMU BCIIMYMHAMMU

OMHCHIBATh M3YUYEHHBIC TEIJIOBHIC CBOMCTBA TEJ U TETUIOBHIE SIBJICHUS, UCIIOIB3YS
(dbu3nYecKre BEJIMUMHBIL: JaBJICHUE Tra3a, TeMIepaTypa, CpeIHssl KHHEeTUYeCcKas: YHePrus
Xa0THYECKOTO JIBIDKCHHS MOJICKYJ, CpEOHEKBaJpaTUYHAs CKOPOCTh MOJICKY,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI dHEpPrusi, padora ra3a, K0d(PQHHUIIMEHT MOJIE3HOTO
JEWCTBUS TEIIJIOBOTO JBUTATENIS, MPU OMUCAHUM MPABHIHLHO TPAKTOBATh (DU3WUYECKUIN
CMBICJT MCTIOJB3YEMbIX BEIMYMH, UX OOO03HAYCHUS W CIUHUIIBI, HAXOAUTH (HOPMYJIBI,
CBSI3BIBAIONIME JAHHYIO (PU3HYECKYIO BEJIMUYMHY C APYTUMH BEIUIHMHAM;

OTHUCBHIBATh M3YYCHHBIC JJICKTPUUYCCKHE CBONCTBA BEIIECTBA M DJICKTPUYCCKUE
sBJICHUSI (MPOIECChl), HUCIOIb3Yysd (U3UUYECKUE BEIUYMHBL DJICKTPUYCCKUM 3aps,
IEKTPUUECKOE TIOJIe, HANpPsDKEHHOCTH TMMOJIS, TMOTEHIMAJ, Pa3HOCTh MOTCHIHAJIOB;
IIPY OMMCAHWW TPABMWIHBHO TPAKTOBATh (PM3MYECKUN CMBICI MCIOJB3YEMbBIX BEIIMYMH,
uX OO0O3HAUCHHWS W CIAUHUIIBI; YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIIUE JIAHHYIO
(U3UYECKYI0 BEJTMYHUHY C IPYTUMHU BEIIMYUHAMU;

aHaJM3UPOBaTh (UBHMYECKHUE TMPOIECCHl M SBJICHUS, HWCIOIL3YS (PU3HUecKue
3aKOHBIU MPUHITUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, 11 u 11l 3akonbr HeroToHa, 3aK0H
COXpaHEHUS MEXAaHWYCCKOW OJHEPruHu, 3aKOH COXpPAaHEHUS WMITYJbCa, IPUHIIAI
CYNEpHO3ULIMK CHJI, TPUHIMII PABHONpPABHs HWHEPUUAIBHBIX CHCTEM OTCYETA,
MOJICKYJIIPHO-KHHETUICCKYIO TEOPHIO CTPOCHHS BEIECTBA, Ta30BBIE 3aKOHBI, CBSI3b
CpPemHEH KWHETHYECKON HHEPTUU TEIJIOBOTO MABMKCHHUS MOJICKYJ C aOCOIOTHOU
TEeMIIepaTypoi, MepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUsS AJICKTPHUECKOTrO
3apsiaa, 3akoH KynoHa, pu 3TOM pa3iudarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €TO
MaTeMaTHYECKOE BBIpAKEHUE U YCIO0BHUS (TpaHUIIbI, 00J1aCTH) TPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIC IPUHIIUIIBI JCHCTBUS MAaIlWH, MPUOOPOB U TEXHUUYECKHUX
YCTPOKMCTB; pas3iuyaTh YCJIOBHS WX OE€30MaCHOTO WCIIOJIb30BAHUS B ITOBCEIHEBHOM
JKM3HHU;

BBITIOJTHATH DKCIIEPUMEHTHI TI0 UCCIIEIOBAHNIO (PM3UYECKUX SBJICHUN U MPOIECCOB
C HCIIOJB30BAaHUEM TPSIMBIX, ¥ KOCBEHHBIX HM3MEPECHHM, MpPH 3TOM (HOPMYJIUPOBATH
npoOsieMy/3ajady W THUIIOTE3Y Y4eOHOro »SKCIEPUMEHTa, COOupaTh yCTaHOBKY
13 MPEIJI0KECHHOTO 000PY1I0BaHUS, ITPOBOIUTH OMBIT U (DOPMYITUPOBATH BHIBO/IHI;

OCYILIECTBIIATH MPSIMbIC M KOCBEHHBIE U3MEPEHUS (PU3NUSCKUX BEIUYUH, ITPH 3TOM
BBIOMpaTh ONTHMAJIBHBIA CIOCO0 HM3MEpPEHHS] M HCIIO0JIb30BaTh H3BECTHBIC METOJIbI
OLICHKH IOTPELIHOCTEN U3MEPEHUM;

MCCJICIOBATh 3aBUCUMOCTH MEXTY (DM3UICCKUMU BEIIMUYMHAMH C UCTIOJIb30BaHUEM
TPSAMBIX H3MEPEHUH, TIPH ATOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTAThI
MOJIYYCHHON 3aBUCUMOCTH (PHU3WYECKUX BEIUYWH B BHUJE TaOIUIl U rpauKOB, JeiaTh
BBIBOJIBI IO pE3yiIbTaTaM UCCIICIOBAHHUS,

coOmroiaTh TpaBuia 0E€30MacHOTO TpyAa MPHU TMPOBEICHUU WCCIICIOBAHUN B
pamMKax y4eOHOTrO DOKCIEpHUMEHTa, Y4eOHO-UCCIEOBATEIbCKOM W MPOCKTHOU
NEATEILHOCTH C WCIOJB30BAaHUEM HW3MEPUTEIBHBIX YCTPOWCTB H JIAOOPATOPHOTO
000opyI0BaHUS;
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pemarh pacu€THBIC 3a7a4 C SBHO 3aJaHHONW (PU3UYECKOW MOMACIBIO, MCIOIL3YS
dbu3nyeckue 3aKOHbI M MPUHLMIBI, HA OCHOBE aHalIM3a YCIOBUS 3a7aud BBIOMPAThH
bU3MYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BEIMYUHBI U (POPMYJIbI, HEOOXOIUMBIC
JUisi €€ pelleHus, MPOBOAWTH pacdy€Tbl M OIEHUBATh PEaJTbHOCTh MOJTYYEHHOTO
3Ha4YCeHUSI(HPU3UUECKON BEIMYUHBI,

permaTh Ka4eCTBEHHBIC 3a/aud: BBICTPAWBATh JIOTHUYECKH HEMPOTHBOPECUHUBYIO
LEMOYKY pacCyXJICHHM C ONOpoi Ha H3yUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3HYecKue SIBICHUS;

UCIOJIb30BaTh NPHU PEHICHUH Y4YeOHBIX 3aJlad COBPEMEHHbIE WH(OpPMaAIMOHHBIC
TEXHOJIOTUU JJI1 TIOMCKA, CTPYKTYpUPOBAHUS, HMHTEpIpPETAllMd U TIPE/ICTABICHUS
y4eOHOU U HAYYHO-TIOMYJISIPHON HH(POPMALIUHU, TOTYYEHHOM U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTUYECKA aHATTU3UPOBATH MOTyIaeMy0 HHPOPMAIIHIO;

OPUBOJIUTH MPUMEPHI BKJIAJla POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-(PU3UKOB
B pa3BUTHE HayKu, OOBICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
UTEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA MO (PU3UKE B TOBCEIHEBHOM >KU3HU
UIsl obecrieueHusi O€30MacHOCTU MpU OOpalieHuH ¢ MpUOOpaMu M TEXHUYECKUMU
YCTPOHCTBAMH, JJII COXPAHCHHS 370POBbS M COOJIONCHHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CPEJIE;

paboTath B IPYIINE C BHITOJHEHUEM PA3JIMYHBIX COIUATBHBIX POJICH, MIIAaHUPOBAThH
paboTy TpYIIBI, palMOHAIBHO PpACTIPEACNsITh OOSI3aHHOCTH H  IUJIAHUPOBATH
NEATEILHOCTh B HECTAHIAPTHBIX CUTYaIlMsIX, aJCKBAaTHO OIICHMBATH BKJIAQJ KaKIOTO
U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pAaCCMaTPUBAEMOM TTPOOIIEMBI;

YUUTHIBATh TPAHUIIBI PUMEHEHUS U3YYCHHBIX (PU3NUYECKHX MOJIECTICH: TOYCUHbIN
ANCKTPUYECKUH 3apsi, JIyd CBETA, TOUYCYHBIM UCTOYHUK CBETA, sICpHAsT MOJICTh aTOMa,
HYKJIOHHAsI MOJIE]Ib aTOMHOTO s/Ipa MY PEIICHAH (PU3NYECKUX 3a]1a4;

pacrio3HaBath (pU3MYECKUE SIBJIEHHUS (MPOIECChl) U OOBICHATH HMX HAa OCHOBE
3aKOHOB DJJICKTPOAWHAMUKA W KBAHTOBOW (DH3WKH: JJIEKTpUYECKas TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOEC, MAarHUTHOE JCHCTBUSA TOKa, B3aWMOJCHCTBHUE
MarHUTOB, AJICKTPOMArHUTHAS WHAYKIHS, JEHCTBUE MAarHUTHOTO TOJIS Ha MPOBOIHUK
C TOKOM U JBIDKYIIMICS 3apsii, SJCKTPOMArHUTHbIE KOJIeOaHUSI U  BOJIHBI,
MPSIMOJIMHEWHOE PacIpoCTpaHEHUE CBETa, OTPaKEHUeE, MpeJoMIIeHne, HHTep(EepeHITns,
mudpakiys W TOJsIpU3aIusl CBeTa, AWCHEpcHUs CBeTa, (porodnekTpuueckuii ¢ exT
(boTo3ddexT), cBETOBOEC IaBIICHHE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aToma
BOJIOPO/Ia, €CTECTBEHHAS M ICKYCCTBEHHAS PAJMOAKTUBHOCTD;

OMHCHIBATh HM3YYCHHBIC CBOWCTBA BeMIeCTBA (DJIIEKTPUYECKHUE, MATHUTHEIE,
OTITHYECKHUE, DJICKTPUUCCKYIO IMPOBOIUMOCTh PA3IMYHBIX CPEl) U AJICKTPOMArHUTHBIC
sIBJICHHS (TTPOIIECCHI), UCTIONB3Ys (DM3NYCCKUE BEIMUUHBI: SJICKTPUICCKUN 3apsiJl, CHIIa
TOKa, OJJICKTPUUYECKOE HaINpsHKCHUE, DJICKTPUYCCKOE COINPOTHBIICHHE, Pa3HOCTh
MOTCHITNAJIOB, AJIEKTPOJBIKYINAS CHJa, paboTa TOKA, WHAYKIUS MArHUTHOTO ITOJIS,
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cuia Amrepa, cuia JlopeHiia, MHIYKTUBHOCTbh KaTYIIKH, YHEPrUsl 3JEKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MEPUOJ] U YacTOTa KojebaHuil B K0JeOaTeTbHOM KOHTYPE, 3aps U
cuja TOKa B IMPOIECCe TapMOHUYECKHUX SJIEKTPOMArHUTHBIX KoJjiebaHu#, (pokycHoe
pacCTOSTHUE W ONTHYECKash Cujla JIMH3bI, MpPU OINWCAHUU TPABWIBHO TPaKTOBATh
(buU3HYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U €AUHUIIbI, YKA3bIBATh
dbopMyIIbl, CBS3BIBAIOIIME JAHHYIO PU3NUYECKYIO BEIMYMHY C APYTUMH BEJIMUYUHAMY;

OTHCHIBATh W3YUYCHHBIC KBAHTOBBIC SBJICHUS M MPOIECCHI, UCIIONB3Ys (hU3HUECKHE
BEJTUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JYTMHA BOJHBI M YACTOTA CBETA, YHEPTHUs
U uMmIynbc (OTOHA, MEPHOJ TMOoJypacmaaa, SHEpPTus CBSA3M ATOMHBIX Sep, MpHU
OMHMCAHUM MPABUIIBHO TPAKTOBATh (DPU3UUYECKUU CMBICT HCHOJIB3YEMbIX BEJIMYWH, UX
0003HaUEHUA W EJUHUIIbI, YKa3bIBaTb bopmybl, CBSI3BIBAIOIIUE JTAHHYTO
Gu3NYECKyI0 BEIMUYMHY C JIPYTUMHU BEIMYMHAMU, BBIUUCIATH 3HAUCHHE (PU3MUECKOMH
BEJINYMHBIL;

aHAIU3UPOBaTh (PU3MYECKHE TIPOLECCHl U SBIEHUA, HUCHONB3Yyd (hU3UUYECKUE
3aKOHBl M NPHUHLMINBL 3aKOH OMa, 3aKOHBI ITOCJIENOBAaTEIbHOIO M NapaJlIeIbHOIO
COCIMHEHMsI TNPOBOAHUKOB, 3akoH JDxoyns—JIeHma, 3akoH 3JIEKTPOMarHUTHOW
WHAYKIUHU, 3aKOH NPSIMOJUMHEHHOTO PpACIPOCTPAHEHHSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI NPEJIOMJICHUS CBETA, ypaBHEHUE DUHIITENHHA a1 poTordeKTa, 3aK0H
COXpaHEHUsI SHEPIHM, 3aKOH COXpPaHEHUS UMIIYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHUS! MAaCCOBOI0 YucIa, NocTynarsl bopa, 3akoH
paZvoaKTUBHOTO paciaja,lIpy 3TOM pa3jindyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0
MaTEMaTUYECKOE BBIPAKEHHUE U YCIOBUS (TpaHULlbl, 00JIaCTH) TPUMEHUMOCTH;

OMpeNeNsaTh HANpaBJIEHWE BEKTOpa WHAYKIMW MarHUTHOIO MOJs MPOBOJHMKA
C TOKOM, cuiibl Ammnepa u cuisl JlopeHua;

CTPOUTh U ONUCHIBATh M300PAKEHHE, CO3/1aBAEMOE IIOCKUM 3€pKajioM, TOHKOH
JINH30M;

BBITMOJIHATH AKCIEPUMEHTHI TI0 UCCIIEI0BaHUIO0 (PU3NYECKUX SIBJICHUH U TPOIIECCOB
C HCHOJb30BAaHUEM MPSAMBIX, U KOCBEHHBIX M3MEPEHUN: MpHU 3TOM (POpPMYIHPOBATH
npobsieMy/3ajady Y THUIIOTE3Y Y4eOHOro OKCIEPUMEHTa, COOUpaTh YCTAHOBKY
U3 IPEJI0AKEHHOT0 000pYy10BaHUs, MPOBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOBI;

OCYIIECTBIISAT MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IPU ITOM
BBIOMpPATh ONTUMAJBHBIM CIOCOO HM3MEPEHUS W HCIOJIb30BaTh HW3BECTHBIE METObI
OLICHKH MOTPEUIHOCTEN U3MEPECHUM;

UCCJIeIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH C HCIOIb30BAHHUEM IMPSIMBIX
U3MEpPEHHI: MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBaTH pPe3yJbTaThl
MOJyYEHHOM 3aBUCUMOCTH (PU3MUECKHX BEIUYMH B BUJAE TaOIHIl U TpapHUKOB, AETaTh
BBIBOJIBI IO pE3yJbTaTaM UCCIIEeI0BAHNUS;

coOyrofaTh TpaBujiia OE30MacHOr0 TpyAa MPU MPOBEACHUM HCCICIOBAaHUN B
pamMKax yd4eOHOTO OKCIEpHUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM W TPOCKTHOU
NEATETLHOCTH C WCIOJb30BAaHUEM HW3MEPUTEIBHBIX YCTPOWCTB H JIaOOPaTOPHOTO
000opyI0BaHUS;
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pemiaTh pacy€THbIC 3aJja4M C SIBHO 3aJaHHOW (DU3MYECKON MOJEINbIO, UCTIONb3Ys
¢usznyeckue 3aKOHBI W TPUHLMUIIBI, HA OCHOBE aHalM3a YCJIOBHUS 3aJaud BbIOUPAThH
bu3MYECcKyI0 MOJIeIb, BBIACHATh (U3HUECKUE BETUYHHBI U (POpPMYIIbI, HEOOXOIUMBIE
JUIsie€ PelIeHHs], MPOBOAMTH PACYETHI M OLIEHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HAYEHUS
(bu3MYeCcKO BEIMUHHBI;

pelmaTh KauyeCTBEHHBIC 3a/aud: BBICTPAMBATH JIOTHUECKHM HEMPOTUBOPEUYUBYIO
LEMOYKY PpACCYXICHUW C ONOpPOM HAa M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
busznuecKkue IBICHUS;

UCIOJIb30BaTh NPHU PEUICHUU Y4YeOHBIX 3aJlad COBPEMEHHbIE WH(OpMAIMOHHBIC
TEXHOJIOTUH JJI1 TIOMCKA, CTPYKTYpUPOBAHUS, HHTEPIPETAMM W IPEICTABICHUS
y4eOHOM W Hay4YyHO-TIOMYJsipHOW UWHGOpMAlMM, TIOJYYEHHOM U3  Pa3IMYHbIX
MCTOYHUKOB,KPUTUYECKU aHATU3UPOBATH MOJIYy4aeMyI0 HHPOPMAIIHIO;

OOBSACHSTH MPUHIMUIBI ACHUCTBUS MalluH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pasiuyaTh yCclIOBUSA UX O€30MaCHOr0 UCIIOIb30BaHUS B IOBCETHEBHOM KU3HU;

MPUBOJNTH NMPUMEPHl BKJIaJa POCCHUUCKUX M 3apyOeXHBIX YUYEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, B OOBSCHEHHUE IPOLIECCOB OKPYXKAIOIIEr0o MHUpPA, B pa3BUTHE
TEXHUKHUH TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HaHMUS MO (U3MKE B TOBCEAHEBHOW KU3HU
g o0ecriedeHus O€30MacHOCTH NpH oOpallleHuu ¢ IpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMHM, IJIi COXPAHEHHsI 3[0POBbS M COOJIIOJECHHUS HOPM 3KOJIOTHYECKOIO
NIOBEJCHUS B OKPYIKAIOIIEH Cpee;

paboTaTh B rPYIIE C BHITOJTHEHUEM PA3IHYHBIX COLUMAIBHBIX POJIEH, TUIAHUPOBATH
paboTy TpyMNIbl, paldOHAIBHO paclpeAeisiTh O00s3aHHOCTH M IUIAHUPOBATH
JEATEIIbHOCTh B HECTAHJAPTHBIX CUTYAlUSX, aJCKBAaTHO OILICHWBATH BKJIAJA KaXJOT0
U3 YYaCTHUKOB TPYMIbI B PEIICHUE PACCMAaTPUBAEMOM TPOOIEMBI.
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4. TEMATHYECKOE IINTAHUPOBAHUE

No IIporpammHuoe conepxkanue, Tema 3aHsITUA KonnuectBo B ToMm uncne [Tpenmetnsie (I1P)
ILII. 4acoB VP 113 K Cp nuyHocTtHbie (JIP)
pe3ynbTaThl
1 kype, 1 cemecTp
Paznen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA
Conep:xanue: Ousnka — Hayka o npupoje. HayuHbsie MeTObI MO3HAHUS OKPYKAIOIIETO
Mupa.
Posb 5KCIEpUMeEHTa U TEOpHH B MPOLIECCE O3HAHUS MTPUPOABL. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue (HpU3NUECKHUX SABJICHU U mpolueccoB. Hayunsle runore3sl. Gusnueckre
3aKOHBI U TCOPHUH. rpaHI/II_ILI MNPUMCHHUMOCTH (1)I/ISI/I‘I€CKI/IX 3aKOHOB. HpI/IHI_lI/IH
cooTBeTcTBUA. POk 11 MecTo Qu3HKH B hOpMUPOBAaHUH COBPEMEHHON HAYYIHOU KapTHHBI
MHpa, B HpaKTH‘IeCKOfI JACATCIBHOCTH HIOZ[eﬁ.
1 T3.1 ®u3uka 1 METOJIbI HAYYHOTO TIO3HAHUS 2 2 0 0 0 IIP 1, ITP 2,ITP 3, IIP 4
JIP 2.1
Paznen 2. Mexanuka (8 u) 8

Conep:xkanue:

Mexannueckoe aprkeHne. OTHOCUTETFHOCTh MEXaHUYIECKOTO IBHKeHUs. CucremMa
OTCYETA.

Tpaexropus.

[lepemerenue, CKOPOCTh (CPEIHSSI CKOPOCTh, MTHOBEHHASI CKOPOCTB) M YCKOPEHUE
MaTepUabHON TOUKH, UX NPOEKIIMU Ha OCH CHCTEMBI

koopauHatT. CloXKeHne NepeMeieHuN U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBU)KEHUE.

I'padmkm 3aBHCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUSI, IIYTH U NTEPEMEIIEHHS
MaTepUaIbHON TOUYKH OT BPEMEHH.

CBoOonHOE majieHue. Y CKOpeHHe CBOOOTHOTO MaCHMS.

KpuBonuneitHoe neukeHue. [BueHne MaTepruagbHOM TOYKH M0 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJZYJIIO CKOPOCTBIO. YTJIOBas

CKOpOCTB, TUHEWHas cKopocTh. [lepron u gacTota oOpareHus.
IleHTpOocTpeMHUTENBHOE yCKOpEHUE. TEXHUUECKNUE YyCTPOUCTBA U IIPAKTUYECKOE
IIPUMEHEHNE: CIIUJOMETP, IBIKEHUE CHApSAIOB, IIETTHBIEC M PEMEHHBIE TIepeladun
Ipunnun otHocurensHoctu "anunes. Ilepssiii 3akon HeroToHa. MHepLnansHble
cucteMsl orcuéra. Macca tena. Cuna. [lpunnun cynepnosunuu cuil. Bropoii 3akoH
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HeroToHa 111 MaTepuanbHON TOYKU.

Tperuii 3akoH HproTOHA [11s1 MaTepUalIbHBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHHUS.

Cuna Tsoxectu. [lepBast kocMuaeckast ckopocts. Cuna ynpyroctu. 3akoH ['yka. Bec terna.
Tpenue. Bugsl Tperns (IIOKOsI, CKOIBKEHUS, KAUCHHUS).

Cuna tperus. Cyxoe TpeHue.

Cuna TpeHHUs CKOJNBKEeHHS U cuiia TpeHus nmokos. Kosddumment Tpenns. Cuna
COTIPOTHUBIICHHS TP ABMXKCHUH TEJA B )KUAKOCTH WM Ta3e.

IMocTynarensHOE 1 BpamaTenbHOE IBIKCHAE a0COIIOTHO TBEPAOTO TETa.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpalieHus. [Ineuo cunbl. YcinoBusa paBHOBECHS
TBEPIOrO Tea.

TexHuueckue yCTpoHCTBa U IMPAKTHUECKOE MPUMEHEHUE: TOALIUITHUKY, TBHKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

Vmnysibse MaTepHaibHOM TOUKHM (Tela), CHCTEMBI MaTEPHUAIBHBIX TOUeK. VIMITyJIbC CHIIBI U
N3MEHEHHE UMITYJIbCa Tella. 3aKOH COXPAHEHUS HMITyNbca. PeakTHBHOE IBIKEHHE.
Pabora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckas s3Heprus MaTepuaabHON TOUKU. Teopema 00 N3MEHEHHN KHHETHIECKON
SHEPTHH.

[MorennmansHas sHeprus. [loTeHIaNbHASs SHEPTHUS YIPYTO Ne()OPMUPOBAHHON
TIPY>KHHBL.

[TorennuanbHas YHEPTUSA Tea BOIM3K MoBepXHOCTH 3emiu. [loTeHIanpHabIe 1
HETIOTeHIHaNbHbIe CHIIBL. CBSA3b PabOTHI HETIOTEHITHABHBIX CHJI C U3MEHEHHEM
MEeXaHHYeCKOH IHEPTUU CUCTEMBI TeJI. 3aKOH COXPAHEHHS MEXaHUYECKOI SHEPTHH.
Ynpyrue 1 Heynpyrue CTOJIKHOBEHHS.

TexHuueckue ycTpouCcTBa U MPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOINEDP, IPYKUHHBIN
ITUCTOJIET, IBIDKEHHUE PaKeT.

2 Tema 1. Kunematuka
T3.2 Mexaunueckoe IBUKEHUE.

N B

3 [13.1 PaBHOMEpHOE U paBHOYCKOPEHHOE NMPSMOJIMHEHHOE
JBUKECHHUE.
KpuBonuHneliHoe IBUXEHUE.

4 Tema 2. lunamuxa
T3.3 3akonsl HeroTOHA. 3aKOH BCEMHPHOTO TATOTEHMUS.

5 Tema 3. 3akonvl coxpanenus ¢ Mexanuke
[13.2 3akoH coxpaHEeHUs UMITYJIbCa. 3aKOH COXpaHEHUs

TP 5, TIP 6
JIP 2.1, JIP 5.1- 5.3,
JIP 6.1- 6.4 JIP 7.1-7.7
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MEXaHUYeCKOM OHECPI'Un.

Paznen 3. Mosiekyasipas pusuka u repmoaunamuka (10 )
Conepaxanue: OCHOBHBIE TIOJIOKCHUS MOJICKYISIPHO-KMHETHYECKOW TEOpUH M HX
omnbITHOE 000CHOBaHKE. BpOoyHOBCKOE ABHKEHHE.

Hudpdysusa. Xapaktep ABWKEHHS W B3aUMOJICHCTBUS YACTHIl BemecTBa. Momenun
CTPOEHHS Ta30B,

KHUIKOCTEH M TBEPIBIX TN U OOBSCHEHHE CBOICTB BELIECTBA

Ha OCHOBe OJTHX Mojeneil. Macca u pasmepsl Monekyl. KommdecTBo BerecTBa.
ITocrostHHas ABoranpo. TemnoBoe paBHOBECHE.

Temneparypa u e€ nsmepenue. Illkana remneparyp Llenscust. Monenb uieanbsHOro rasa.
OCHOBHOE ypaBHEHHE MOJIEKYIAPHO-KHUHETHYECKOI TEOPHH HAEaIbHOTO rasa.
AGcomoTHas TeMmIeparypa Kak Mepa CpelHed KHHETHYECKOH O3HEprHH TEIUIOBOTO
JIBUDKEHUS YaCTHII Ta3a.

[lIxana temnepatyp KenbBuHa. I'a3oBble 3akoHbl. YpaBHeHUuEe MeHaeneeBa—Knaneiipona.
3akoH JlanbToHa. HM3ompomecchl B HACANBHOM Tra3e ¢ IMOCTOSHHBIM KOJIHYECTBOM
BELIECTBA.

I'padnueckoe npencraBieHrEe H30IPOIIECCOB: H30TEPMa, H30X0pa, H300apa.

TexHUYeCKUE yCTPOWCTBA M MPAKTHYECKOE NPUMEHEHUE: TEPMOMETP, OapoMeTp
TepmoguHamuueckas cucreMa. BHYTpEHHssT 3HEpPrusi TEpMOAMHAMUYECKOM CUCTEMBI U
crocoObI €€ U3MEHEHHUS.

KonunuecTtBo Temnotel u paboTa.

BHyTpeHHsAs SHeprus OJHOATOMHOTO WAEalbHOrO Tasza. Bumsl Temionepenayu:
TEIUIONPOBOAHOCT, KOHBEKIINS, U3ITydeHHE. Y IeNbHas

TEIUIOEMKOCTb BenecTBa. KonudyecTBo TEIIOTHI IPH TEIIONEpeaaye.

[MonsTre 06 annabdatHOM nporecce. [1epBblii 3aKOH TePMOJMHAMHKH.

[lpumeneHne TmepBOro 3aKoHa TEPMOAWHAMHUKM K u3omponeccam. I 'paduyueckas
MHTEpIIpeTanus padoTHI rasa.

BTropoii 3ak0oH TepMOAMHAMUKH.

HeobOpaTtumocTs nporeccoB B IpHUpoIe.

TemnoBble MamvHbL. [IpUHIUIIBI 1EMCTBUS TEIJIOBBIX MAIIKH.

[Ipeobpa3oBaHus SHEPTHH B TETIOBBIX MAIIHHAX.

KoaddunmeHT mosne3noro eiHCTBUS TETJIOBOW MaIlIWHEI.

Huxn KapHo 1 ero ko3¢ UIHEeHT M0JIe3HOTO JSHCTBUSL.

OKonorn4eckre mpoOIeMbl TETNIOIHEPTETHKH.

TexHuueckue yCTpoHCTBa U MPAKTUUECKOE MPUMEHEHUE:!

JIBUTaTeNIb BHYTPEHHETO CrOpaHusl, ObITOBOM XOJIOMIIbHUK,

KOHJIULIOHEP
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[TapoobpazoBanue u koHaeHcauus. ViciapeHue 1 KUIeHue.

AOconmoTHas M OTHOCUTEJbHAs BJIAXXKHOCTh Bo3ayxa. HachlleHHBIH map. YnaenbHas
TEIIOTa MapooOpa3oBaHus. 3aBUCHMOCTh TEMIEPaTyphl KUIIEHHUs OT JaBlieHus. TBEpHoe
teno. Kpucrammuaeckne u aMmopgHbIe Tena. AHU30TPOINS CBOHCTB KpUCTaJUIOB. JKunkue

kpuctamisl. CoBpeMeHHbIE MaTepralsl. [1maBinenue u

KpHUCTaJUTH3anus. Y ienpHas TernoTa miasinesus. Cyonmmmanust.

VYpaBHeHUE TeroBoro O6ananca. TexXHUYECKHe YCTPONUCTBA U MIPAKTHIECKOE IIPUMECHEHHE:
THTPOMETP U IICUXPOMETP,

KaJIOpUMETpP, TEXHOJOTHUH IOTYYeHHS COBPEMEHHBIX MAaTepualoB, B TOM YHCIE
HaHOMAaTCpHaJloB,M HAHOTCXHOJIOTUN

6 Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu
T3.4 OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOPUHU
UJealbHOTO Ta3a.

7 [13.3 YpaBuenue MenneneeBa—Knaneiipona.
H3omnporiecchl.
8 Tema 2. Ocnoevt mepmoounamuku

T3.5 BHyTpeHHSsIs1 SHEpTUS] TEPMOAMHAMUYECKON CUCTEMBI U
CHOCOOBI €€ U3MEHEHMUS.

9 CP. 1 IlepBblii 1 BTOpOH 3aKOH TEPMOINHAMUKH.
TenoBble MalIUHBIL.

10 Tewma 3. ArperatHbie cocTosiHHS BerecTBa. Da3oBbie mepexoabl
T3.6 ArperatHbie

COCTOSIHUS BelecTBa. Pa30BEIC Mepexoabl

TP 7, TIP 8
JIP 1.1.-15
JIP 6.1-6.3

Pa3gen 4. Daexkrpoagnnamuka (12 1)

Coaep:xkanue: DJEKTpHU3aNMs TeNl. DJIEKTPUYECKUH 3apsi. J[Ba BHIa DJIEKTPUUYECKUX
3apsan0B. [IpoBogHuKY,

JIMAJIEKTPUKH U TIOJIyITPOBOAHUKH. 3aKOH COXPAaHEHHS AIEKTPUUECKOro 3apsijia.
BsanmopeiicTBue 3aps0B. 3aK0OH

Kynona. TouedHbIH dIEKTpUUYECKUN 3apsn. OnekTpuueckoe mosie. Hampspk€HHOCTH
ANEKTPUYECKOro Mol [IpHHIMI CYNEeprmo3WIMK  INeKTPUYECKUX mosiell. JlmHum
HATPSKEHHOCTH JICKTPUIECKOTO OIS,

Pabora cmn oamekrpocratudeckoro mois. [lorenmman. Pa3HOCTP TOTEHIHANIOB.
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IIpoBOIHUKY U AUINEKTPUKU B

JNEeKTPOCTaTU4EeCKOM mojie. JluanekTpudeckas MPOHULIAEMOCTb. OJIEKTPOEMKOCTb.
Kongencarop.

DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCAaTOpa. OHEprus 3apshyKeHHOTo KOHIEHcaTopa.
TexHUUECKHE YCTPOUCTBA U IMPAKTHUECKOE IPUMEHEHHUE: JEKTPOCKOIL, AIEKTPOMETD,
ANEKTPOCTATHYECKAsl  3alliTa,  3a3eMJICHHE  DJIEKTPONPHOOPOB,  KOHAEHCATOp,
KOIIMPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED

DNEeKTPUUECKUI TOK. Y CIOBHUS CYIIECTBOBAHHUS DIIEKTPUIECKOTO TOKA. MICTOUHHMKH TOKa.
Cuna toka. ITocTosHHBIH TOK.

Hampsokenue.

3akoH Oma ;78 ydacTka [enu. ODIJEeKTPUYEeCKOe COMPOTUBJICHHE. Y ACThHOE
conpoTuBieHue BemecTa. [locnenoBarenbHoe, MapajuledbHOE, CMEIIaHHOE COECTUHEHUE
IIPOBOTHUKOB.

Pabota 31eKTpruUecKoro Toka.

3akoH JDxoyns—JIeHua. MOIIHOCTb 3JEKTPUYECKOTO TOKA. DJIEKTPOJABIKYIIAs CHUa U
BHYTPEHHEE COMPOTUBIICHHE HCTOYHNKA TOKA. 3akoH OMa JIisl MOJTHO# (3aMKHYTOI)
anekTprdeckoit nernu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAS TMPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBHCHMOCTH  COIIPOTHBIICHHUS
METaJUIOB

OT TEeMIIePATYypPHI.

CBepXITPOBOIUMOCTb.

DnexTpudeckuii ToK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoguuku. CoOCTBEHHass W INpPUMECHas I[POBOJUMOCTh MOJYIPOBOTHHUKOB.
CaoiicTBa

p—n-nepexona.

[ToaynpoBoTHUKOBBIE TPUOOPBI.

DIEKTPUIECKUI TOK B paCTBOPAX U PACIUIaBaX AIICKTPOJUTOB.

DIEKTPOTUTHIECKASI TUCCOIHAIIS. DICKTPOIH3.

DneKTpuuecKuil TOK B razax. CaMoCTOSITENIbHBIN U HECAMOCTOSATENbHBIN pa3pal. MomaHus.
[Tna3ma.

TexHuUYecKkHe YCTpOWCTBA M TPAKTHYECKOE MPUMEHEHHE: aMIIePMETP, BOJBTMETD,
peocTar, ICTOYHUKH TOKa,

3NEeKTPOHArPEBATEIbHEIE MPHOOPHI, AIIEKTPOOCBETHUTEIbHBIE TPHOOPHI, TEPMOMETP
COTIPOTHUBIICHUS, BAKYYMHBIN IHOJI, TEPMUCTOPHI B (HOTOPE3UCTOPHI,
MTOJTYTIPOBOTHUKOBBII THOJ,

raJbBaHUKA

11 | Tema 1. DnekTpocraTuka
T3.7 IlpoBogHUKH,

TP 9, TIP 10, TIP 11,
TP 12, TIP 13
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JUDJICKTPUKHU U ITOJYIITPOBOJHUKH.

12 | T3.8 Hampspk€HHOCTH IEKTPHUECKOTO MOJIS. 2 2 0 0 0

13 T3.9 Dnexrpoémkocts. Konaencarop. 2 2 0 0 0

14 Tema 2. [TocTOSHHBIN MEKTPUUSCKHA TOK. TOKH B pa3IMIHBIX Cpemax 2 2 0 0 0
T3.10 3axon Oma st yaactka nienn. [locinenoBaTensHOe U mapaiebHOE
COeAMHEHHE TIPOBOHUKOB.

15 T3.11 1 1 0 0 0
[TonynpoBOJHUKH.

16 T3.11 1 1 0 0 0
KonrtponbHas pabora.

17 K.1 Dnexkrpudecknii TOK B pa3IMYHBIX Cpeax. 1 0 0 1 0

18 K.1 Koncynbrarusi. 1 0 0 1 0

Hmozo 3a 1 cemecmp

32y

JP 2.1
JIP3.1-3.2
JIP 7.1-7.2

1 kypc, 2 cemecmp

Paznen 4. Daexkrpoaunamuka (4 1)

Conep:xanue.

ITocTostHHBIE MarHUTEI.

B3aumoneicTBUE NOCTOSIHHBIX

MarHuToB. MaraurHoe none. BekTop MarHUTHON MHIYKIHU.

[puHnmn cyneprno3uuuy MarHuTHBIX nojel. JInauu

MarHUTHOM MHAyKUuuu. KapTrHa nMHUNA MarHUTHON MHIYKIUH OISt

MOCTOSIHHBIX MAarHUTOB. MarHuTHoe mnose NpoBoAHHMKA ¢ TokoM. KapTtuna nuHuit
HHAYKIUH MarHUTHOTO TIOJsI ATMHHOTO HNPSMOro MPOBOAHMKA M 3aMKHYTOTO KOJBIIEBOTO
IIPOBOJIHHKA, KATYHIIKU ¢ TOKOM. OnbIT OpcTena.

B3anmMopeiicTBre IpoBOAHUKOB ¢ TOKOoM. Cuita AMriepa, e€ Moy U

HampaBieHue. Cuna JlopeHna, e€ Moxyns M HalpaBieHHME. J[BHXKEHHE 3apsyKEeHHOU
YacTHUIIBI B OAHOPOIHOM MarHUTHOM mojie. Pabora cunsl Jlopenna.

SIBieHME NEKTPOMArHuTHOM HHAYKIMU. [I0TOK BEKTOpa MarHUTHON MHAYKLIUU.
OIEeKTPOABIIKYIIAS CHUIA MHIYKIHH.

3aKoH 3JeKTpoMarHuTHo uuaykiuu dapajest.

BuxpeBoe snexTpuueckoe moie. DIEKTPOABHXKYIIAs CHIA WHAYKIUH B IPOBOJHHKE,
JIBUKYILEMCS IOCTYNATENbHO B OTHOPOJHOM MAarHUTHOM HOJIE.

IIpasuno Jlenna.

WNHayKTHBHOCTD. SIBIeHHE CAMOMHAYKIMHU. DIEKTPOABHKYIIAs CHJIA CAMOMHIAYKIIUU.
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3Hepr1/1$1 MAarHMTHOTIO IOJIA KaTYIIKHU C TOKOM.

3J'IeKTpOMaFHI/ITHOC noye. TexHuueckue yCTpOﬁCTBa U TPAKTUYECKOEC TPUMCHCHUC:
IIOCTOSIHHBIC MAarHuThlI,

OJIEKTPOMAarHuThl,

QJIEKTPOABUTATEIb, YCKOPUTEIIN JIEMEHTAPHBIX YaCTHUII,

WHIAYKOUOHHAA I1€Yb

19

[13.4 Cmta Ammiepa. Cua Jlopenria.

20

I13.5
3aKOH AIIEKTPOMArHUTHON MHIYKIIHH.

TIP 9, TIP 10, TIP 11,
TP 12, TIP 13

JIP 2.1

JIP 3.1 3.2

JIP 7.1-7.2

Paznen 5. KoJsieOanus u BoJiHbI (8 1)

Conep:xanue: KonebaTtenpHas cucrema.

CBo0OoHbIe MexaHuueckue Kojebanus. ['apMoHnueckue

konebanus. [lepuon, yacrora, ammuryna u ¢asa kosnedanuil. [IpykUHHbIA MasSTHHK.
MaTtemMaTU4eCKUH MasTHUK.

YpaBHEHNE FraApMOHUYECKUX

koneGanui. [IpeBpalieHne sHEPruy Py rapMOHMYECKHUX KOJICOAHHUSIX.
KonebarenbHbI KOHTYD.

CB0OOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHNs B HACATLHOM

KoJieOaTenbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHHIECKUMH U

JIEKTPOMarHUTHBIMH KoJiebannsiMu. Popmyina ToMmcoHa. 3aKOH COXpaHEHUs SHEPTUH B
n/lealIbHOM KOJIeOaTeIbHOM KOHTYpE.

IIpencraBneHne o 3aTyXaoNuXx KojaebaHusX. BeIHyX1eHHBIe MeXaHUYEeCKHe KOoJIeOaHus.
Pe3onanc. BeinyxieHHBIE

9JIEKTpPOMarHuTHbIe Kosiebanus. [lepeMeHHbIH TOK.

CuHyCOUIaNbHBIA IEpEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMITJIUTYIHOE 1
JieiicTByIOIIIee 3HAUYCHUE CHIIBI TOKA U HanpsokeHud. Tpancdopmatop. IIponsBoacTso,
nepeaaya U NoTpedieHue

INEKTPUUECKON SHEPTUH.

OKONOrH4ecKHe PUCKU

IIPU IPOU3BOJCTBE JIEKTPOIHEPTUH.

KynbeTrypa ncnonb3oBaHus

9JIEKTPO’HEPTUU B IOBCEJHEBHOM XKU3HMU.

TexHuueckue yCTpoHCTBa U MPAKTUIECKOE IPUMEHEHHUE!

ANEKTPUUYECKUH 3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKa, INHUN

IEKTponepeiayd

34




MexaHHuecKkue BOJIHBI, YCIOBUS pacnpocTpaHeHus. Ilepuos.

CKOpOCTb paclipOCTpaHEHUs U

JUTHHA BOJIHEL [lomepevHpie U mpoIoibHBIC BOHEL. MHTEpepeHIrs U Tudpakius
MeXaHUYeCKUX BOJH.

3Byk. Ckopoctb 3ByKa. [ poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.
DIEeKTpOMAarHuTHHIC BOJTHEL.

VYcnoBus n3myyeHus

3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opuenTanus sektopos E, B,

V B 3JIEKTPOMAarHUTHOH BOJIHE.

CBOICTBa ANIEKTPOMArHUTHBIX BOJH: OTpaKeHHE, IPEIIOMIICHHE,

nosspuszanyst, Audpakuus, tHTepdepenius. CKopocTh 3JeKTPOMArHUTHBIX BOJIH.
Ixana QJICKTPOMAriMTHBIX BOJIH. HpI/IMeHeHI/Ie QJICKTPOMAriMTHBIX BOJIH B TCXHUKE U
ObITY.

IIpuHIUIBI paAuOCBsI3H U TeleBHICHNS. Paanonokanus. DeKTpoMarHUTHOE 3arps3HEHNe
OKpY’KaIoIIeH Cpepl.

TexHUUECKHE YCTPOWCTBA U MPAKTUIECKOE TPUMEHECHNE: MY3bIKAIbHBIC MHCTPYMCHTHL,
YIIBTPa3BYKOBas TUArHOCTHKA

B TEXHHUKE W MEIUIMHE, paaap, paIuonpuéMHIK, TEIIEBU30p, aHTeHHA, Tenedon, CBY-
edb

I'eomerprueckas ONTHKA.

[IpsamonuHeliHoe pacpocTpaHEeHUE CBeTa B 0HOpoAHOM cpene. JIyu cBera. ToueuHslit
HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeta. [loctpoeHue

n300pakeHNi B TNIOCKOM 3epkaje. IIpenomiieHne cBeTa. 3aKOHBI IPEIOMIICHHS CBETA.
AGCOMOTHBIN

rnokasateib npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblii yroia nojJHoTro
BHYTPCHHETO OTPaKCHUSI.

Hucniepcust cBera. COXHBINA cocTaB Oemoro cBeTa. LIBeT.

Cobuparomue U paccenBaroniie THH3EL. ToHKas nH3a. DOKyCHOE paccTosHIe U
ONTHYECKas CHJIa TOHKOH JIMH3EL. [locTpoeHne H300pakeHU B COOMPAIOIINX U
paccenBaromux JuH3aX. GopMyTa TOHKOH JHH3EL. YBEIMYCHHE, TaBAEMOE JIMH3O0M.
IIpenensl MPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonHoBas ontuka. MaTEpdepennus ceeta. KorepeHTHbIE HCTOYHUKHY.

YcnoBust HabIIOAEHNS MAKCHMYMOB 1 MUHIMYMOB

B MHTEePPEPEHINOHHON KapTHHE OT JIBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.
Judpakius ceera. JudpaknmnonHas pemeTka. Y ciioBre HaOII0IeHHS TJIABHBIX
MAaKCUMYMOB IIpHU MMaJ€HUU MOHOXPOMATUICCKOr0 CBETA

Ha TudpaknuoHHY0 peméTky. [lonspusanms cBeta. TexXHHYSCKHE yCTPOHCTBA U
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MPaKTUYCCKOC NPUMECHCHHUE: OYKHU, JIYyIIa, Q)OToannapaT, HpOCKHI/IOHHLIﬁ arrmapar,
MUHKPOCKOII, TCJICCKOII, BOJIOKOHHAA ONTHKA, JJI/I(bpaKHI/IOHHaH peméTKa, TIOJIApOU

21 Tema 1. MexaHWUYECKUE U DIICKTPOMATHUTHBIC KOJICOaHMSI
CP.2 MexaHndeckue 1 dICKTPOMarHuTHBIC KOJIcOaHHs

22 Tema 2. MexaHuueckue 1 3JIeKTPOMAarHUTHBIE BOTHBI
T3.12 Mexanuueckue U 3JeKTpOMarHuTHbIE BOJTHBI

23 Tema 3. Onrtuka
[13.6 3akoHBI OTpa’keHUs U MPETOMIICHHS CBETA.

24 T3. 13 BonHoBag onTuka.

ITP 14, IIP 15, IIP 16,
P 17, I1P 18, IIP 19
JIP 5.1-5.2
JIP 6.1-6.3

Pa3jnen 6. OcHOBBI crieMAIbHOM TEOPUH OTHOCUTEJIBHOCTH (2 4)
Copnepxanue: [locTynaTsl ciennanabHOM TEOPUH OTHOCHTEIBHOCTH: HHBAPUAHTHOCTD
MOJYJIsl CKOPOCTH CBETA B BaKyyMe, IIPHUHIUI OTHOCUTEIILHOCTU DHUHINTEHHA.
OTHOCHUTEIBHOCTD

OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKpPAIIEHHE ATHHBI. DHEPIHs U UMITYJIbC
PENATUBUCTCKOI yacTuIlpl. CBA3b Macchl ¢ PHEPTUEH U UMITYJICOM PETSTUBUCTCKON
Y4acTUILBl. DHEPrUsl MOKOs

25 T3.14 OcHoBBI crieUANBHONU TEOPUU OTHOCUTENBHOCTHU

Paznen 7. KBanToBas ¢usuka (10 u)

Copep:xanue: ®otonsl. Popmyna [Tnanka cBs3u SHEprUH (HOTOHA C €TO YACTOTOM.
DHeprust 1 UMITyNbC (OTOHA.

Otkpeitre U uccnenaosanue Goroddpderra. Onbitel A.I'. CToseroBa. 3aKOHbBI
doroaddekra. YpaBuenue

DiiHmreitna 11 porodpdexra.

«Kpacuas rpanuna» ¢poroaddekra. Jarnenue ceera. OnbITH

I1.H. JleGeneBa.

Xumudeckoe AeiicTBUe cBeTa. TeXHUYECKHe yCTPOHCTBA U ITPAKTHYECKOE IPUMEHEHHUE!
(doTosanieMeHT, POTOAATINK, COTHEUHAs OaTapesi, CBETOIHO/

Mopens atoma Tomcona. Ombitel Pesepdopna mo paccesHuro

a-vyactull. [lnanerapHas moxens aroma. [loctynatsr Bopa.

Wzny4enune u noryonieHne (OTOHOB IPH MEPEXOIe aTOMA C OJHOTO YPOBHS YHEPTUH HA
nIpyroil. Buasl criektpoB. CIeKTp ypoBHEH SHEPTHUH aTOMa BOJIOPO/IA.
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BonHoBble cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynsipHo- BOJTHOBOH Ayanu3M.
CHOHTaHHOE ¥ BBIHYKJCHHOE H3ITy4YCHHE.

TexHuyeckue ycTpoucTBa U MPAKTUIECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHAIN3
(cniexTpockom), J1a3ep, KBaHTOBBIH

KOMIIBIOTEP

OKCNIepUMEHTBHI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHUS SApa.

OtkpsiTHE paanoakTuBHOCTH. OnbITH Pe3epdopra mo onpeneneHuto cocraBa
panuoakTHBHOTO M3ydeHus. CBoiicTBa anbga-, 6eta-, raMMa-u3nydeHus. Biousaue
PaANOAaKTUBHOCTH Ha )KHMBBIE OPTraHU3MBI.

OTkpeITHE IPOTOHA U HeliTpoHa. HykimonHas Monens siapa ['eiizenOepra-lBaHeHKO.
3apsn sapa. MaccoBoe uucio sapa. M30Tonsl.

Anbda-pacnaa. DIeKTpOHHBIN 1 O3UTPOHHEIH OeTa-pacnana. ['amma- m3mydeHue. 3akoH
PaANOaKTUBHOIO pachaja.

DHeprus CBSI3U HyKJIOHOB B sIJIpe.

Snepubie cuiel. JledexT Macchl sapa.

SInepHsble peakuuu. [leneHue u CUHTE3 A1ep.

Snepusiit peaktop. Tepmosiaepusiii cunTe3. [IpobiaeMbl U EPCHEKTUBHI SepHOI
SHEPreTHKH.

DKOJOTUYECKHE acTeKThI AePHON SHEPTETHKH.

OneMeHTapHbIe 4acTHLBL. OTKPBITHE MO3UTPOHA.

Mertop1 HAOIIOICHNS ¥ PETHCTPAUK HJIEMEHTAPHBIX YacTHII.

dyHnaMeHTanbHbIE B3anMoAeHcTBUs. EMUHCTBO U3ndeckoi KapTHHBI MHpa.
TexHuueckue yCTpoUCTBa U MPAKTUUECKOE IPUMEHEHHUE: T03UMETp, kKamepa BuibcoHa,
SIIEPHBIA peakTop, aToMHast bomba

26 Tema 1. DneMeHTHI KBAHTOBOI ONTHKU
T3.15 DneMeHTHI KBAaHTOBOM OITHKHA

27 Tema 2. CtpoeHue atoma
T3.16 Ctpoenue aToma

28 Tema 3. AToMHOE SIPO
T3.17 AtomHoe siapo

I1P 20, ITP 21, IIP 22,
I1P 23, ITP 24, IIP 25,
I1P 26, ITP 27
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JIP 2.1, JIP 5.1- 5.3,
JIP 7.1-7.3

29 Tema 3. AToMHOE AP0
T3.18 ATomHOe a1pO

30 Tema 3. AtomHOe s1pO
T3.19 AtomHoe sapO

Pa3nen 8. DiieMenTHI acTpoHOMUM U acTPpopu3uKu ( 12 u)
Coaep:xkanue: DTaribl pa3BUTHA aCTpOHOMHUH. [IpHKIIagHOE U MUPOBO33PEHUECKOE
3HaYEHUE ACTPOHOMUH.

Bup 3Bé3aH0T0 HeOa. Co3Be3aus, sipKue 3BE3HI, ITIAHETHI, KX BHIAMOE IBHKCHUE.
Conneunas cucrema. Connue. Connednasi akTUBHOCTb. McTounuk sneprun CoiHLa U
3B€E3]1. 3BE3/IBI, NX OCHOBHBIC

XapaKTePUCTHUKH. JlnarpaMma «CIeKTPaIbHBIN KIacC — CBETUMOCThY. 3BE3/IbI TTIABHOM
MIOCTIEIOBATENbHOCTH. 3aBUCHMOCTh «MAacca — CBETUMOCTBY TS 3BE3/ IMTaBHOU
mocie10BaTeNnbHOCTH. BHyTpeHHee cTpoenue 38E31. CoBpeMEeHHBIE PEACTaBICHUS O
MIPOUCXOXACHUH 1 3Boronuy CoJHIA ¥ 3BE31. DTambl )KU3HHU 3BE31. Mneunsiit [TyTe —
gama [amakruka. ITonoxenne n nBmwxkenne Comnnna B ["amakTuke. THIBI TaJaKkTHK.
PanuoranakTuku u kBazapsl. YEpHbIE ABIPHI B siipax rajakTuk. Beenennas. Pacumpenue
Bcenennoii. 3akon Xa06ma. Pasberanue ranaktuk. Teopus bosiboro B3pbiBa.
PenukroBoe u3nydyenue. Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.
Hepeménnsie po01eMbl aCTPOHOMIH

31 Tema 1. DTansl pa3BUTHSA ACTPOHOMUH.
T3. 20. [IpuknagHOe 1 MUPOBO33PEHUECKOE 3HAUYCHNE aCTPOHOMHUH.
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32 Tema 1. Dtansl pa3BUTHS aCTPOHOMHHU. 2 2 0
T3. 21. [IpuknagHoe 1 MUPOBO33PEHUCCKOE 3HAUCHNE aCTPOHOMHUH

33 Tema 1. DTams! pa3BUTHS aCTPOHOMUH. 2 2 0
T3. 22. [IpuknagHOE U MEPOBO33PEHYECKOE 3HAUCHUE ACTPOHOMHHU

34 Tema 1. DTamnsl pa3BUTUS ACTPOHOMHMHU. 2 2 0
T3. 23. Bun 38é3nH0r0 Heba. Co3Be3nus, ApKKUE 3BE3bI, IIIAHETHI, UX
BUJIUMOEC JIBFDKCHUE,

35 Tema 1. DTansl pa3BUTHA aCTPOHOMUMU. 2 2 0
T3. 24. Bun 38é31H0r0 HeOa. Co3Be3aus, ipKUe 3BE3/bI, IUIAHETHI, UX
BUJIMMOE JIBYDKCHHE.

36 Tema 1. DTamb1 pa3BUTHS AaCTPOHOMHUH. 2 2 0
T3. 25. Bun 38é31H0r0 HeOa. Co3Be3aus, ApKUe 3BE3/bI, IUTAHETHI, UX
BUJIMMOE JIBYDKCHHE.

37 | K.2 Koncynbranus 2 0 0
Hmozo 3a 2 cemecmp 46 36 6

HUTOTI'O IO NPEIMETY | 78 58 12

VP — ypok; 13 — npaktrueckue 3austust; K — koncynpranum; CP — camocTosTenbHast paboTta
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5. YCJIOBUSI PEAJIM3AIIAU ATAIITUPOBAHHOM PABOYEM ITPOI'PAMMBI

5.1. B xomremke MperycMOTPEHO MaTepHalbHO-TEXHUYECKOe O0OpYyIOBaHUE OOILIEro
nosib3oBanus (st oOyuatomuxes ¢ HOJ[A)

— KnaBuatypa ¢ 60ap1IMMH KHOIIKAMH

— MHudopmanmoHHbIe CEHCOPHBIE KHOCKHU

— Pomnep koMnbroTepHbINA
5.2. AOIl CIIO mnpenycMOTpeHO coOmroaeHHe TpeOOBAaHUN K JOCTYITHOCTH 3JaHUN H
COOPYKEHH KoJule/a U 6€30MacHOro B HUX HAaXO0XJACHUS, B TOM YHCIIE:
— ObecrieueHne JTOCTYIHOCTH MpPUJIETaloIIed TEpPUTOPHH, BXOJIHBIX TMyTeH, MyTei
nepeMenieHus BHYTPH 3aHUS ISl 00yYaroIIuXCs;
— Hanuuue ciennanbHBIX MECT B ayIUTOPUAX AJIsl O0yUaIOUIUXCS C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBbsI U HHBAJIHMJIOB;
— Hannyre 000py10BaHHBIX CAHUTAPHO-TUTUEHUYECKUX TIOMEILIEHHUH /T 00Y4arouxcs
C OrpaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbsI U NHBAJIHN/IOB;
— Hanuune cuctempl CUTHaNM3alMy W OMOBEUICHHUS U OOYYAIOIIMXCS ¢ OrpaHHYCHHBIMH
BO3MO>KHOCTSIMU 37I0POBbsI U HHBAJIUI0B.

TpebGoBanusi K AOCTYIMHOCTH 3/1aHUM, COOPYXKEHHH M 0€30IMacHOr0 B HUX HAXOXKIACHUS
pealn30BaHbl B KOJUIEIKE CIEAYIOLUUM 00pa3oM:
- YcTaHOBJIEHBI CIEIUANbHBIE KHONKH BBI30BAa MEPCOHANA, MOCPEACTBOM KOTOPBIX JHIA C
HapyIIEHHEM OMNOPHO-ABUTATEeIBLHOrO ammapara MOTYT TpU HEoOXoauMocTH, Jubo B
HKCTPEHHBIX CIy4asiX BbI3BATH [IEPCOHAI JUIsI [IOMOLIH.
- B caHUTapHO-TUTMEHHMYECKUX IOMEIICHUAX, NPEJHA3HAYEHHbIX JUII  MHBAJIMJIOB,
NEPEBUTAIOIINXCA C  IOMOLIBIO  KpPECEN-KOJSICOK, BCIOMOIATEIbHBIX CPEIACTB WU
IPUCTIOCOOIEHUM, YCTaHOBIIEHBI IOPYYHH, IITAHTH, I€PKATENH JUIsl KOCThUIEH.
- YCTaHOBIIEHBI TAaKTUJIbHBIE HANPABIAIOIIUE U YKa3aTeId, BHYTPEHHUE U YIMUYHBIE MTAHIYCHl B
KOPHJIOpax, MIOMEIIEHUAX U Ha BXOJaX.
- YcTaHOBIIEHA MOXKAPHO-OXPaHHAsl CUTHAIM3ALUsl.
- Jns mepenBuxenus oOydaroumxcs ¢ HOIA wucnonb3yroTcs NMOABEMHBIE YCTpOHCTBA U
o0opy0oBaHUE: JIECTHUYHBIM TYCEHWYHBIM moaseMHUK VimecRoby T09, kpecno-komsicka,
kossicka-Tpanchopmep CaterWil GTS3.
5.3. TpeGoBanusi K MaTepHAJIbHO-TEXHHYECKOMY oO0ecleYeHHI0 aJaNTHPOBAHHOMN
o0pa3oBarte/ibHOII mporpamMmmsbl ooyuaromuxcsa ¢ HOA
Opranusanus padoyero mecra:

* pabouee/yueOHOE MECTO OOYYAOIIErocs CO3/AeTCS WHIAMBUAYAIBHO C YYETOM €ro 0coObIX
00pa3oBaTeNbHBIX MOTPEOHOCTEH, a TAK)KE COMYTCTBYIOLIMX HEMPOCEHCOPHBIX HaPyILIEHHH
* YBEJIMUECHUE pa3MepoB paboyei 30HbI Ha OHO MECTO, C YUETOM IMOIbe3/1a U pa3BOpOTa Kpecia-
KOJISICKU
* YBEJIMUEHHUE IHUPUHBI IPOXOJa MEXKIY PsilaMU CTOJIOB
* [IpY OpraHU3alUU y4eOHOrO MECTa YUUTHIBAIOTCS BO3MOXKHOCTU UM OCOOEHHOCTH MOTOPHKH,
BOCTIPUATHS, BHUMAHUS, MaMATH 00ydarouerocs
* JUIsl MHBAJIMJOB-KOJSICOUHUKOB MPEIyCMaTpPUBAIOTCS MECTa B MEPBOM psiiy, OnMkailiine oT
BX0J1a B IOMELIECHHUE.
* ycTaHOBKa (MepeMelreHune) yueOHoM JOCKH B 30HE IOCTYITHOCTH MHBAJIKA HA KOJISICKE
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* ayAUTOpUs JOJDKHA OBITH 000pYJOBaHA CTOJAMM, PETYIUPYEMBIMH IO POCTY 00yJaromuxcs, a
TaKXKe CHEHHATM3HUPOBAHHBIMU  KPECIAMU-CTOJIAMH €  HMHIUBUAYAJbHBIMH  CpEICTBAMH
(duKcanyu, peANnMCaHHBIMUA B METUIIUTHCKUX PEKOMEHIAINAX
* OCHAIICHUE AyIUTOPHH MEPCOHATIBHBIMH KOMIBIOTEPAMH, TEXHHUECKUMH MTPUCIOCOOICHUIMU
(crieranpHasi KJIABUATYypa, pPAa3IMYHbIE KOHTAKTOPHI, 3aMEHSIOUIME MBI, HKOHCTUKH,
TpeKOOJIbl, FOJOBHAs KOMIIBIOTEPHAs MBbIIb, BEIHOCHBIE KHOIIKU Pa3HbIX LIBETOB M JHAMETPOB,
CEHCOPHBIE IUIAHIIETHI U T.1.)
* IEpCOHAIbHBIM KOMIIBIOTEP JOJDKEH OBbITh OCHAILEH BUPTYalbHOH SKpPaHHOW KJIaBUATYpOil,
KOMMYHHUKAIIMOHHBIMHU KaHAJaMH, IPOrPAMMHBIMU IPOAYKTaMHU
* JUIS KpEIUICHHs TEeTPaZel M KHUT Ha CTOJIE 00YYaroLIerocs MOKHO Pa3MECTUTh CIICIHalIbHbIC
MarHuThl ¥ KHOIIKM, HAKJIOHHBIE JIOCKH JUISI TUChbMa

TexHuuyeckue H NPOrpaMMHbIe CPeACTBAa 001Ero U CreNnaJbLHOro0 HA3HAYEeHU S
* B Ka4eCTBE MPOCTHIX TEXHUYECKUX CPENCTB, CIYKAIIMX Ui OOJEerdeHHs Mpolecca MHChMa,
MOYKHO HCHOJb30BaTh YBEJIUYEHHBbIE B pa3Mepax pPy4YKH U CIELUANbHbIE HAKIAJKU K HHUM,
HO3BOJISIOIINE yIepXKHUBAaTh PYUYKY M MaHUILYJIMPOBaTh €0 C MHUHUMAJIbHBIMU YCHJIMSIMH, a
TaKXe YTSKEJICHHBIMU (C JIOMOJHUTENIBHBIM TPY30M) PYYKAMH, CHIDKAIOLUIMMH MPOSIBICHUS
TpeMopa IpH MUCbMe
* CrenuanbHas KJIaBUATypa: KJIaBHATypa ¢ OOJBIIMMHU KHONKAMH M Pa3JeNSIONIeH KIaBHIIN
HAKJIAJKOM W/WIKM CHeNHMaIM3HpOBAHHAs KJIaBHAaTypa C MHHUMAIbHBIM YCHIIMEM IS
MO3UIIMOHUPOBAHUS M BBOJIA W/WJIM CEHCOPHAs KJIaBUATYypa
* BUpPTYaJIbHAS KpaHHAasl KJIaBUaTypa
* FOJIOBHAs! KOMITBIOTEPHAs MbIIIb
* HO’KHAsi KOMITBIOTEPHAs MbIIIb
* BBIHOCHBIE KOMITBIOTEPHBIE KHOIIKH
* KOMIIBIOTEPHBIN JHPKOWCTHK MM KOMIIBIOTEPHBIN poJuiep
* CCHCOPHBIH IUIAHIIET
* KOMIIBIOTEpHAs MBIIIb C MPUKYChIBATEIEM
al-Tpekep
5.4. TpeGoBanuss K  YyuyeOHO-MeTOAMYECKOMY  oO0ecleYeHHI0  aJaNTHPOBAHHOM
o0pa3oBaTe/ibHOI MporpamMmel AJs odyqarommuxcsa ¢ HOJA
Yuebnuvie u unghopmayuonnvie pecypcoi
* y4eOHHUKH B 3JIEKTPOHHOM U I€YaTHOM BapHaHTe
* yueOHble MOCOOHWs, MaTepuanbl Uil CaMOCTOSATENbHOM paboThl B MeyaTHOM (opme Wid B
(dopMe NMEKTPOHHOTO JOKYMEHTA * IPOrpaMMbl BUPTYaIbHBIX J1a00OPaTOPHBIX paboT
* CHCTEMa TIOJJICP’KKH y4eOHOTO Tpoliecca 00pa30BaTeIbHONW OpraHu3aiy, (yHKIIMOHHPYOIIast
Ha MporpamMMHoi 00pa3oBaTenbHON muaTdopme
* JJIGKTPOHHBIE 00pa30BaTEILHBIE PECYPCHI
* MyJBTUMEIUITHBIE PECYPCHI
* CepBHC BUACOKOH(PEpeHIINI
* IPOrpaMMHOE 0OecrieueHue sk TEKCTOBOM, TOJIOCOBOM 1 BUAEOCBSI3U
* IEPUOANYECKHE U3JaHNS B DJIEKTPOHHOM M [I€YaTHOM BapUaHTE
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