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Conep:xxanne padoueit nporpaMmsl

1. TlosicHuTenbHAs 3aMucKa.
2. ConeprkaHue ydeOHOTO IIPEAMETa (10 200am 0byyeHus).
3. [lmarupyembie 00pazoBaTebHBIC PE3YIIBTATHI:

— JIudaHOCTHBIC PE3YIBTATHI,
— MeranpenMeTHbIe pe3yIbTaTH;
— IIpenmeTHble pe3ynbTaThl (10 200am 00y4eHus).

4. TemaTnyeckoe/oypoyHOEe IJIaHUPOBAHUE Y4EOHOTO MpeIMETa ¢ ONpeIe]IeHUEM OCHOBHBIX BUIOB
y4eOHOH eATeNbHOCTH, AIEKTPOHHBIX (II(POBHIX) 00pa30BaTEIbHBIX PECYPCOB, BHIOB U (GopM
KOHTPOJIS, ¢ YKa3aHMEM KOJIMYECTBAa 4YacOB, OTBOAMMBIX Ha OCBOCHHME Ka)XIOM TEMBbI, paszeia
(nensemces npunodcenuem k paboueil npozpamme, ymeepicoaemcst OmoeLbHbIM JIOKATbHbIM AKIMOM

MAOY «COLLI Ne 9»).
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IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo Qu3Mke Ha YpOBHE CpelHero oouero oOpa3oBaHusi pazpaboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOoBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHON NpOTrpaMMBI,
npeactaBieHHbIX B PI'OC COO, a taxxke ¢ yuérom (enepanbHoil pabodeit mporpaMmMbl BOCIIUTAHUS
n Konnenuuun npenongaBanust ydeOHoro npenmMera «@Pusmka» B 00pa30BaTEeNbHBIX OpPraHU3aLUAX
Poccuiickoii @enepannu, peaqu3yonx OCHOBHbIE 00pa30BaTEIbHbIC TPOTPAMMEI.

[Tporpamma no ¢usuke onpenenser o0A3aTeNIbHOE MIPEIMETHOE COEpP)KaHUE, YCTaHABIUBAET
PEKOMEHIYeMYIO IOCIEA0BATEIbHOCTh U3YUEHHS TEM M Pa3/esIoB y4eOHOro mpenMeTra ¢ y4éToM
MEXIIPEIMETHBIX ¥ BHYTPHUIIPEJAMETHBIX CBSI3€H, JIOTUKM YYeOHOTO TMpolecca, BO3PACTHBIX
ocobeHHocTel oOyuaronuxcs. [Iporpamma no ¢usnke Aaét npeAcTaBiIeHUE O LENAX, COAEPIKAHUM,
obmiell crtpaterun OOy4YeHHs, BOCIMTAHHS W Pa3BUTHUA OOYYAIOIIUXCS CPEACTBAMHU Yy4eOHOTO
npeamerta «Du3uKay Ha yriayOoJI€HHOM ypOBHE.

N3yuenne kypca (uU3MKM yrIyOJNEHHOTO ypOBHS MO3BOJSET peanu3oBaTh — 3aJaud
npodeCCHOHATFHONW OpHUEHTAllMM, HANpaBJIEHO Ha CO3[JaHHE YCIOBHH Il TPOSBICHUS CBOUX
MHTEJUIEKTYaJIbHbIX U TBOPYECKUX CIOCOOHOCTEH Ka)KABIM OOY4YarOIIMMCs, KOTOpPble HEOOXOAUMBI
U1 TIPOJIOJKEHUST 00pa30BaHUsl B OPraHM3alUsaX NPoQecCHOHaIbHOTO 00pa30BaHUs M0 PA3INYHBIM
(U3UKO-TEXHUIECKUM M HHKEHEPHBIM CIIEIIUAEHOCTSIM.

B nporpamMme no ¢usuke onpenenstoTcs MIaHUpyeMble pe3ysbTaThl OCBOCHUS Kypca (hU3MKH
Ha YpOBHE CpeIHero oOmero oOpa3oBaHMs: JMYHOCTHBIC, METalpeAMETHbIC, NpeAMETHbIe (Ha
yriyoséHHOM ypoBHeE). HaydHO-MeTOmOIoTHYecKoi OCHOBOM Il pa3padOTKH TpeOOBaHUN K
JMYHOCTHBIM, METaNpeIMETHBIM U TPEAMETHBIM pe3yiabTaTaM OOYy4aloIIUXCsl, OCBOUBIIMX
nporpaMMmy 1o (u3Mke Ha YpOBHE cpenHero oomero oOpa3oBaHus Ha YrIIyONEHHOM YpPOBHE,
SIBIISIETCSI CHCTEMHO-/ICSITTTbHOCTHBIN MOIXO.

[Tporpamma no ¢u3MKe BKIIOYAET:

TUTAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKHM Ha yriyOJIEHHOM ypOBHE, B TOM YHCIIE
IPEMETHBIE PE3YJIbTAThI 110 r0JlaM 00y4YEHHUS;

cozepxaHue yueoHoro npeamera « Pusnka 1o rogam o0ydeHuUsI.

[Iporpamma o pu3uke UMeeT MPUMEPHBIN XapaKTep U MOKET ObITh UCTIONB30BaHa YIUTEISIMA
(bU3UKHN 1715 COCTABICHUS CBOMX pabo4MX MPOrpamM.

[Tporpamma 1o ¢u3MKe HE CKOBBHIBACT TBOPUECKYIO MHUIMATHUBY YUUTEICH M MPEIOCTABISACT
BO3MOYKHOCTH JIJISl PEATH3AIMN PA3IMYHBIX METOAMYECKUX IMOIXOI0B K MPENOoJaBaHni0 (PH3UKH Ha
yri1yOJa€HHOM YPOBHE NPH YCIOBUH COXPaHEHUs 00s3aTeIbHOM YaCTH COJepkKaHUs Kypca.

®du3uka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJBI, BBHICTYIAs B KayeCTBE Y4eOHOTO
IIpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBbIH BKJIAaJ B CHUCTEMY 3HaHUIl 00 OKpYy»KarolleM MUpE.
[konbHBIA Kypc (PU3MKH — CUCTEMOOOPA3YIOIUI ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JISKAT B OCHOBE IPOIECCOB W SIBIICHUH, M3y4aeMbIX XHMHEH,
Ouosioruelt, ¢pusnueckoil reorpapueil u actpoHomueil. Mcrnonb3oBaHHMEe M aKTUBHOE MPUMEHEHHE
¢u3nUecKUX 3HAHWN ONpENeHIo XapakTep M OypHOE pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTUH B
cdepe PHEPreTUKH, TPAHCIIOPTa, OCBOCHUSI KOCMOCA, TIOyYeHHs] HOBBIX MAaTEpUAIOB C 3aJaHHBIMH
cBolicTBaMM. M3ydeHue (U3MKHM BHOCUT OCHOBHOM BKJaa B (DOPMHUPOBAHHE €CTECTBEHHO-HAYUHOMU
KapTUHBI MUpa o0yd4aromerocsi, B (GopMupoBaHHE YMEHUI NPUMEHSATh HAYYHBIH METO]| MO3HAHUS
IIPY BBIIOJTHEHUH UMHU YU4EOHBIX HCCIIEA0OBAHUM.

B ocHOBY kypca ¢u3uMKu Ha ypOBHE CpelHero oouiero o0pa3oBaHUs IOJIOXKEH pPAJ HIeH,
KOTOpPBIE MOKHO PacCMaTpUBAaTh KaK MPUHIIUIIBI €T0 TIOCTPOCHUSI.
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Hoesn yenocmnocmu. B cOOTBETCTBUM C HEH KypC SBISETCS JIOTHUECKU 3aBEPUIEHHBIM, OH
COZICPXKHUT MaTepHall M3 BCEX pa3esioB (DU3HMKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, TaK H
COBPEMEHHOM (PU3UKH.

Hoen zenepanuzayuu. B COOTBETCTBUU C Hell mMaTepuan Kypca (U3UKU OOBEIMHEH BOKPYT
¢dusnveckux Teopuit. Benymum B Kypce siBisieTcs popMHUpOBaHHE MPENCTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BEIIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanuzanus MNpeanosiara€T HMCHOJIb30BAHUE T'yMaHUTapHOIO
noTeHInana (PU3MYEeCKOW HayKH, OCMBICJICHHE CBSI3U Pa3BUTHA (QU3HUKHA C Pa3BUTHEM OOIIECTBA, a
TaK)Xe C MUPOBO33PEHUYECKIMHU, HPABCTBEHHBIMU M SKOJIOTHYECKUMH MPOOIeMaMH.

Hoesn npuknaonoi nanpaenennocmu. Kypc ¢usuku yriyOon€éHHOTO ypOBHS MpeAroiaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKHUX U TEXHOJIOTUYECKUX MPUIIOKEHUHN U3yUYECHHBIX TEOPHid
U 3aKkoHOB. [Ipm 3TOM paccMaTpuBalOTCs HAa YpOBHE OOIIMX TMPEICTaBIECHUIl U COBPEMEHHBIE
TEXHUYECKHE YCTPOMCTBA, M TEXHOJIOTHH.

Hoen 3Ixonozuszayuu peanusyeTcss TOCPEIACTBOM BBEICHHUS OJEMEHTOB COJCpKAHMS,
MOCBAIIEHHBIX SKOJIOTMYECKHM Mpo0JieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKA U TEXHOJOTHH, a TakkKe OOCYXIEHHUS MpoOIeM PalMOHAIBHOTO TPUPOIOTIONB30BAHUS H
HKOJIOTMUYECKOM 0€30MacHOCTH.

OcBoeHue cojaep)kaHusi MpPOrpaMMbl 1O (U3HKE JOHKHO OBITh MOCTPOCHO HA MPHUHIUIAX
CHCTEMHO-/ICATEIFHOCTHOTO Toaxona. s Gpu3uku peanu3anus STHUX MPHUHIUIOB OazupyeTcs Ha
HCTOJIb30BAaHUN CaMOCTOSITEJIBHOTO OSKCIEPUMEHTa KaK IOCTOSIHHO JeicTByromero Qaxkropa
yuebHoro mpouecca. /i yriiybi€HHOro ypoBHS — 3TO CHCTEMAa CaMOCTOSTEIBHOIO YYEHHUYECKOTO
HKCIIEPUMEHTA, BKIIOYAIONIET0 (POHTANbHBIE YYCHHUUECKHE ONBITHI IMPU HU3YYEHUH HOBOTO
MaTepuana, J1adopaTopHbie pabOThl W paboOThl MpakTUKyma. [Ipw 3TOM BO3MOXKHBI JBa CIocoda
peanu3anuy GU3NIECKOro MpakTUKyMa. B mepBoM cirydae MpakTHKYM MPOBOIUTCS JIMOO B KoHIE 10
u 11 xmaccoB, OO TOCIE MEPBOrO M BTOPOTO MOJYTOAUN B Ka)JIOM M3 ITHX KJIaccoB. Bropoit
Coco0 — 3TO MHTETpalys padoT NPaKTUKyMa B CHCTEMY Ja00paTOPHBIX pabOT, KOTOPbIE POBOIATCS
B Tiporecce wm3ydeHHs pasgena (temsl). llpm sToM mox paboTramMu TNpakTHKyMa ITOHUMAETCS
CaMOCTOSITENIbHOE MCCIIeIOBaHUE, KOTOPOE MPOBOJIUTCS IO PYKOBOJCTBY CBEPHYTOTO, 000OIIEHHOTO
BUa 0e3 MOIIaroBoil HHCTPYKIIKU.

B mporpamme mo ¢u3zmke cucTeMa y4eHHYECKOTO AKCIIEpUMEHTa, J1abopaTOpHBIX padoT u
MPAKTUKyMa TPEJCTaBICHA €IUHBIM TepedyHeM. BbIOop TeMaTHKU sl 3THX BHJIOB YYEHHUYECKUX
MPAaKTUYECKUX pabOT OCYHIECTBISIETCS yJYacTHUKAMHU 0O0pa3oBaTEIBHOrO Tpolecca HCXOAs U3
OCOOCHHOCTEH TIOYpOYHOTO IUIAHUPOBAHUS W oOcHaImeHus kabunera ¢usuku. Ilpu >Tom
obecrieuynBaeTCs OBJaJeHUE OOY4YalOIIMMHUCS YMEHHUSIMH IPOBOJAUTH IMpsIMblE M KOCBEHHBIC
M3MEPEHUs, NCCIIEIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH U IOCTAHOBKY OITBITOB TI0 TIPOBEPKE
MPETI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHHE yAENSETCS PEIICHUIO pacu€THBIX M KaueCTBEHHBIX 3amad. [Ipu sTom mis
pacu€THBIX 3374 IPUOPUTETOM SIBIISTIOTCS 33/1a4H C SIBHO 3aJJaHHON M HESBHO 3aJIaHHOHN (PH3UYECKOM
MO/IEJIbIO, MTO3BOJISIONINE TPUMEHITh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jena
Kypca, TaK U HHTETPUPYSd NPUMEHEHHE 3HAHWUU W3 Pa3HBIX pa3ieioB. /s KaueCcTBEHHBIX 3a/ad
MIPUOPUTETOM SIBJISIFOTCS 3aJjaHus Ha 0ObSICHEHUE/TIpeicKa3aHue NMPOTeKaHusl PU3NYECKUX SIBJICHUN U
NPOIIECCOB B OKpYXKAIOIIeW »XHU3HH, TpeOyrolue BbIOOpa (u3Mueckod Monenu JUis CUTyaluu
MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedboBanusiMu GPI'OC COO k mMaTepHAIBHO-TEXHUYECKOMY 00ECIICYCHUIO
yueOHOro mporecca Kypc pu3uku yriyOonE€HHOro ypoBHS Ha YPOBHE CPEIHEro 00IIero oopazoBaHUs
JOJDKEH M3y4daTbCsd B YCIOBHUSX TMpeAMETHOro kaOuHeta. B kaOuHere (U3HKK [TOKHO OBITh
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Heo0XoauMoe J1abopaTopHoe 000pyJOBaHUE JUIS BBIMOJIHEHUS YKAa3aHHBIX B IIporpamme 1o (usuke
YUYEHUYECKUX OIBITOB, JJAOOPATOPHBIX PabOT M paboT MpPaKTHKyMa, a TAKKE JIEMOHCTPALlMOHHOE
obopynoBaHue.

JleMoHCTpallMOHHOE  oOopyznoBaHue (OpMUpPYEeTCS B COOTBETCTBUM C  NPHHLUIIOM
MUHUMAaJIbHON JOCTATOYHOCTH M OOECHEeYMBaeT IOCTAHOBKY IE€PEUUCICHHBIX B IMpOrpamme IO
¢bu3MKe KIIOYEBbIX JIEMOHCTpPAlMil JUIs UCCIIEJOBAHMS HW3YyYaeMbIX SIBICHMH M MPOLECCOB,
HMIMPHYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe 060opyaOBaHME AJIS YUEHUUYECKUX MPAKTHUECKHX paboT Gopmupyercs B BHUE
TEMaTUYEeCKUX KOMIUIEKTOB U 00ecrieuynBaeTcs B pacy€Te OJJHOr0 KOMIUIEKTa Ha ABYX O00yYaroIIuXCs.
TemaTtndyeckne KOMIUIEKTBHI J1IaOOpPaTOPHOTO OOOPYAOBaHHMS JOJDKHBI OBITH IOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M HHU(PPOBBIX MPUOOPOB, a TakKe KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IU(POBBIX J1aOOpaTOpUil.

OCHOBHBIMH LIENISIMU U3Y4€HUS (PU3HKHU B 00IIEM 00pa30BaHUU SBJISIOTCS:

dbopMUpOBaHHE MHTEpEca M CTPEeMJICHHS OOYYaroIIMXCS K HAaydHOMY HW3YYEHHIO MPHUPOJIBbI,
pa3BUTHE UX UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE  TPEACTABIEHUH O  HAy4yHOM  METOJe IMO3HaHui U  (OPMHUPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYKAIOUIUM SIBICHUSM;

¢dbopMHpOBaHHE HAyYHOI'O MHPOBO33PEHHUSI KaK pe3ylbTaTa H3Y4YE€HUS OCHOB CTPOCHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

¢dbopmHpoBaHHE yMEHUIl OOBACHATH SBIEHUS C HCIHOJb30BaHUEM (HU3MUECKUX 3HAHUHA U
HAy4YHBIX JI0Ka3aTEIbCTB;

dbopMupOBaHUE TPECTaBICHUI O PONIU (PU3UKU AJIA Pa3BUTHUS JPYrHMX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTUl;

pa3BUTHE MPEACTABIECHUI 0 BO3MOXKHBIX cepax Oynyuielt npodeccnoHalbHOM AesITeNbHOCTH,
CBSI3aHHBIX C (PU3HMKOM, TOJrOTOBKA K JaJIbHEHIIEMY O0yUYEHHUIO B ’TOM HalpaBJICHUU.

JlocTIKeHHe ITHX 1ieJiei o0ecrieunBaeTcs pelieHneM CIeIyoNuX 3a1ad B MpoLecce U3y4eHus
Kypca GU3HKU HA YPOBHE CPEAHEr0 00I1ero 0opa3oBaHus:

MpHOOpeTeHNe CUCTEMBI 3HaHUH 00 00IUX (PU3NUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYasi MEXaHHUKY, MOJICKYJSIPHYIO (DU3UKY, 3JEKTPOJANHAMHKY, KBAHTOBYIO (DU3HKY U 3JIEMEHTHI
acTpou3uKHy;

¢dbopMHpoBaHHE YMEHHH MPUMEHATh TEOPETHUUECKHE 3HAHMS Ui OOBSCHEHHS (PU3NYECKUX
SBJICHUHN B IPUPOJIE U JUUISl IPUHATHUS IPAKTUYECKUX PEIICHUIN B TIOBCEITHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pelIeHHs Pa3iIMyYHBIX 337ad C SBHO 33JaHHON (PU3NYECKOW MOJENblo,
3aJa4, MoJPa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3/1aHue (PU3NUECKOI MOJIETH, aIeKBaTHOM YCIOBUSAM
3a/1a4yM, B TOM YHCJIE 33]1a4 NHKEHEPHOT O XapaKTepa;

MOHMMaHUe (UBNYECKUX OCHOB M TMPHUHIMIIOB JEUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKHUX IIPOLIECCOB, UX BIUSHUSA Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSITENIbHOIO IUJIAHUPOBAHUS U TPOBEACHHS (U3MUECKUX
HKCHEPUMEHTOB, aHalM3a W UHTEpHpeTanuud HHPOpPMaLuHU, ONpeAeseHUs JOCTOBEPHOCTH
MIOJIyYEHHOTO pE3YJIbTaTa;

CO3/IaHWE YCIOBUM [JI1 PA3BUTHUS YMEHUW MPOEKTHO-HCCIEAOBATEIbCKON, TBOPUYECKOM
NESTENBHOCTH;

pa3BuTHE HHTEpeca K chepaM npodecCHOHATBHOM NesTeIbHOCTH, CBA3aHHON C (PH3UKOM.

B cootBercTBUn ¢ TpeboBaHusmu GI'OC COO yrnyOna€HHBIM YypOBEHb M3YYCHHS Y4EOHOTO
npeamera «@Pu3nkay Ha YpPOBHE cCpelHero oOmiero oOpa3oBaHMs BBIOMpaeTCs OO0YYarOLUMMCA,
TUTAHUPYIOIIMMHU TIPOJIOJKEHUE 00pa30BaHMs 10 CIIEIHUATBHOCTAM (PU3UKO-TEXHHYECKOTO MPOQHIIS.
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ConepkaHue NaHHOW y4uyeOHOW MporpamMmbl peanu3yeT MNPUHIMIBI M 33Ja4d OCHOBHOMU
o0pa3oBareIpHON TpOrpamMMbl cpenHero odmero oopazoBanust MAOY «COII Ne 9» ¢ yderom
porpaMM, BKIIFOYCHHBIX B €€ CTPYKTYypy. Conmeprkanue yueOHOTro MpeIMeTa MOKET Peau30BhIBAThCS
B Pa3IMUHBIX (popMax, MPOBOIUMBIX, B TOM YHUCJIE, U BO BHEYPOUHOE BpEMSI.

PaGouas mporpamMma MO3BOJSIET YYUTENIO UCIOIB30BAaTh €€ KaK B YCIOBUSAX TPaJAUIIMOHHOU
KJIACCHO-YPOYHOH CHCTEMBI, TaK W JUIA NUCTAHIMOHHBIX (POPM M CaMOCTOSTEIHHOTO HW3yUYCHUS
npeaMeTa OOydaromMMUCS Pa3HBIX YUeOHBIX BO3MOXKHOCTEH, HAXOMSAIINXCS B PA3HBIX JKU3HEHHBIX
CUTYaIlUsIX IPY HAINYHH HEOOXOIMMBIX TEXHUYECKHX CPEIICTB.

OneHrBaHNE pE3yIbTaTOB OCBOEHHS JaHHOW y4eOHOM MporpaMMbl OCYIIECTBISETCS Ha
OCHOBE KOMILJIEKCA TOKYMEHTOB, PETJIAMEHTUPYIOIIUX CUCTEMY OIEHKH JOCTIKCHHS TJIAHHPYESMbIX
pesynbsratoB ocBoenust OOIT COO MAQOY "COII Ne 9".

Temarnyeckoe/lOypouyHOE IIAHUPOBAHHE YUYEOHBIX 3aHATHH OQOPMIIIETCS OTIEIBHBIM
JIOKQJIBHBIM akToM. OHO CONEPKUT HAa3BaHHWE TEM, Pa3esiOB, BHbI YUeOHOU ACSITETbHOCTH, BUABI U
(hopMBI KOHTPOJISL, IIEKTPOHHBIE (ITM(POBBIE) 00pa3oBaTeIbHBIE PECYPCHl, 00BEM YacoB.

Ha wusydenne ¢usuku (yriayOnE€HHBI ypOBEHb) Ha YPOBHE CpPEIHErO OOIIero oOpa3oBaHUs
orBoautcst 204 gaca: B 10 kimacce — 102 vaca (3 wyaca B Hemenmo), B 11 kimacce — 102 vaca (3 gaca B
HEJIEI0).

[Ipennaraemplii B mporpaMme 1o (u3MKe NepeyeHb JabopaTOPHBIX M MPAKTHYECKHX pPadoT
SIBIISICTCSI PEKOMEHIOBaHHBIM, YUUTEIb JCJIaeT BHIOODP MPOBEACHUS J1a00paTOPHBIX pabOT U OIBITOB C
y4€TOM MHIUBUAYATBHBIX OCOOCHHOCTEH 00YyJarOImuXCsl.
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COJEPKAHUE OBYYEHUA
10 KJTACC

Paznen 1. HayuHbliii MeTOA MO3HAHUS NPUPOALI.

@usuka — ¢yHAaMeHTalbHAs Hayka O mnpupoae. HaydHblii MeTO] TMO3HAHUS M METOJBI
uccienoBaHus GU3NYECKUX SIBICHUH.

DKCHepUMEHT W TEopHusl B Tpollecce MO3HaHWS NMpUpoAbl. HaOmromeHue U SKCIEpUMEHT B
dusuke.

CrocoObl u3MepeHuss (PU3NYECKHX BEIUYMH (AHAJOTOBBIE M IHM(POBBIE H3MEPUTEIHHBIC
puOOPHI, KOMITBIOTEPHBIE JATYNKOBBIE CHUCTEMBI).

[TorpemHocTr M3MepeHU GU3NICCKUX BETNIHH (a0COTIOTHAS M OTHOCHTEIIBHAS ).

MopenmupoBanue (GU3MYECKUX SBICHHA W TPOIECCOB (MaTepuajbHas TO4Yka, aOCOJIIOTHO
TBEPJIOE TEJO, HACANbHAS KUAKOCTh, UACAIBHBIN ra3, TOUeUYHbIA 3apsd). ['unoreza. dusndeckuii
3aKOH, T'PAHUIbI €r0 MIPUMEHUMOCTH. PU3nyecKas TeopHsl.

Ponse u wmecto ¢usuku B (OpPMHPOBAHMM COBPEMEHHON HaydyHOW KapTUHBI MHpa, B
IIPAKTUYECKOHN AESITETbHOCTH JIFO/IEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomel, npakmuxym.

N3mepenne cuibl TOKa U HAIPSHKEHUS B LEMK MOCTOSIHHOTO TOKA MPHU MOMOIIM aHAJOTOBBIX U
U(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HakoMCTBO ¢ IM(poBoil nabopatopueit mo ¢usuke. [Ipumepsl u3MepeHus (GU3NUESCKUX
BEJTMYMH TIPU TTOMOIIH KOMITBIOTEPHBIX TaTYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanundeckoe ABuxeHue. OTHOCUTEIBHOCTh MEXaHUYeCKOro ABMxkeHus. Cucrema oTcyéTa.

[Ipsimast 1 0OpaTHast 3a7a91 MEXaHHUKH.

Panuyc-BekTop MarepHalbHOM TOYKH, €ro MPOEKIMH Ha OCH CHCTEMbl KOOPAMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpelHSE CKOPOCTb, MIHOBEHHAasi CKOPOCTb) M YCKOpPEHHE
MaTepuaIbHOM TOUYKHM, MX MPOEKIMH HAa OCHU CHUCTeMbl KoopauHaT. ClokeHue nepemMelnieHuil u
CJIO’KEHHE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJMHEMHOE ABMKEHHE. 3aBUCHMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHUS U IIyTH MaTePUAITBHON TOUYKH OT BPEMEHU U UX TpadUKH.

CBoOoaHoe maneHue. YCKopeHue CBOOOMHOrO maaeHus. J[BrkeHHe Teia, OpOIIEHHOTO IO
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH M YCKOPEHHS] MATEpUATBbHON TOYKU OT
BPEMEHU U UX IpaduKu.

KpuBonunerinoe neuxeHue. J[BUKEHHE MaTEpUAIbHOM TOYKU MO OKPYXHOCTU. YTJIOBas U
nuHeiHass ckopocTh. Ilepmon u wactota oOpamenus. LleHTpocTpeMuTenbHOe (HOpPMaIbHOE),
KacaTeJabHOE (TAaHM€HIMAIBHOE) U TIOJTHOE YCKOPEHUE MAaTepHaJIbHOM TOUKH.

TexHuyeckue yCTpOHCTBA U TEXHOJIOTMYECKHUE MPOLECCHl: CIIUIOMETpP, IBHUKEHHE CHapSIOB,
L[EMHbIe, IIecTepEHYAThIe U PeMEHHBIE MTepelayl, CKOPOCTHBIC JTHU(THI.

Hemoncmpayuu.

Monenb cucTeMbl 0TCUETa, MILTIOCTPALls KHHEMAaTHYECKUX XapaKTePUCTHK JBHKESHUSI.

CriocoOsI UccIeIOBaHUS IBIKEHUH.

Wnmroctpanust npeaenbHOro nepexoaa 1 i3MepeHue MTHOBEHHON CKOPOCTH.

[Ipeobpa3oBanue ABMKEHUI C UCTIOIH30BAHUEM MEXAHU3MOB.
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[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MIPOCTPAHCTBE.

Habimotenne nBM>XEHUS Tena, OPOIISHHOTO MO/ YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

HamnpaBnenue ckopocTy pu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3oBanue yrioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHE MyTeH, TPAaeKTOPUN, CKOPOCTEW IBIKEHUS OJHOTO M TOTO KE Tella B Pa3HbIX
CUCTEMAax OTCYETA.

Yuenuueckuit s3xkcnepumenm, nabopamopusie padbomot, npaAKmMuKym.

N3ydenune HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEAEICHNUS MTHOBEHHON CKOPOCTH.

N3mepenne ycKOpeHHs NMpU NPSIMOJMHEWHOM pPaBHOYCKOPEHHOM JBHMKEHUU IO HAKJIOHHOMN
IJTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUYKEHUU.

W3mepenne yckopeHUsi CBOOOIHOTO MajeHUs (PEKOMEHIOBAHO HCIOIb30BaHUE IUGPOBOI
nabopaTopun).

W3ydenue nBWXKEHUS Teia, OpOIIEHHOTO TOPH30HTaIbHO. [IpoBepka THUNOTE3bl O MPSAMOI
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXAY JaJIbHOCTBIO II0JIETA U HAYaJIbHOU CKOPOCTBIO TEJa.

N3ydenune ABUKEHUS TEJa MO OKPY>KHOCTH € TMTOCTOSIHHOM 1O MOJTYJIFO CKOPOCTBIO.

HccnenoBanne 3aBHCHUMOCTH TEepHOAa OOpalleHUS KOHHYECKOrO0 MasTHHKAa OT €ro
[apaMeTpoB.

Tema 2. lunamuxa.

ITepBriii 3akoH HproToHa. MHepuumanbHble cuctembl OTCy€Ta. [IpHMHIUI OTHOCHUTEIBHOCTH
lNanmunes. HenneprmanbHbie cCHCTEMBI OTCUETa (OMpEieTICHUE, IPUMEPHI).

Macca Tena. Cuna. [IpuHumn cynepno3uiuu Cuil.

Bropoii 3akon HeroToHa 1111 MaTe€pUaIbHON TOUKHU.

Tperuit 3akoH Hpl0TOHA 17151 MaTEpUAJIBHBIX TOYEK.

3aKOH BCEMHUPHOT'O TATOTEHUsI. DKBUBAJIEHTHOCTh I'PaBUTALIMOHHON 1 MHEPTHON MaccChl.

Cuna TskecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOTHOTO Ta/ICHUsI OT BBICOTHI HAJl MOBEPXHOCTHIO
IUTAHETBl M OT reorpaguueckoil MUpOTH. J[BrokeHHWe HEOCCHBIX TeNl W WX CIyTHHKOB. 3aKOHBI
Kennepa. [lepBas kocMHuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, 1BUKyIierocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUS CKOJIBXEHUS U Cuiia TpeHus nokosi. Koaddumment
TpeHusi. Cuila CONPOTUBIICHUS TPU JABWKCHUM TeJla B KUIAKOCTU WIM rasze, €€ 3aBUCUMOCTb OT
CKOpPOCTH OTHOCUTEIIBHOTO ABUKECHHUSI.

Hasnenue. 'mapocratnueckoe aasiaenue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA UM TEXHOJOTMYECKHME IIPOLECCHI: MOMALIUITHUKH, JIBUKEHUE
HWCKYCCTBEHHBIX CITYyTHHKOB.

Hemoncmpayuu.

Habmtoienne ABMKEHUS TEN B MHEPIHAIBHBIX U HEMHEPIIMATBHBIX CHCTEMaX OTCYETA.

[IpyHIMIT OTHOCHTEIBHOCTH.

Kauenne nByX NIWIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEIBHO HEUHEPLIMATBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAECHCTBYIOLIEH MPUIIOKEHHBIX K TEJIy CHJI C POU3BEACHUEM MACChl Tela Ha
€ro YCKOpPEHHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHHKAIOUIUX B PE3YIbTATE B3AUMOACHCTBHS TEI.

N3mepenne macce no B3anMoJICMCTBHIO.

HesecomocTs.

Bec Tena nmpu ycKkOpeHHOM NOABEME U MaJCHUH.
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LleHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CUJT TPEHUS NOKOS, KAUEHHS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomaul, npaKmuKym.

M3mepenue paBHOJCHCTBYIOIIEH CUJI IPH JBM)KEHUH OpyCKa 110 HAKJIIOHHOM IIIOCKOCTH.

IIpoBepka runoTe3pl 0 HE3aBUCUMOCTH BPEMEHM JBMKEHUS OpycKa M0 HAKJIOHHOM IJIOCKOCTU
Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MaCCHhI.

HccnenoBanue 3aBUCMMOCTH CHJI YINPYTOCTH, BO3HMKAIOUIMX B NPYXKMHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

W3yueHue IBUKEHUS] CUCTEMBI TeJl, CBA3aHHBIX HUTBIO, IEPEKUHYTOH uepe3 JErkuii OJI0K.

N3mepenne kod(dduimeHTa TpeHUs MO BEIMYUHE YTIOBOTO KOX(P(UIIMEHTA 3aBUCUMOCTHU
FTP(N)'

HccnenoBanue ABMXKEHHs OpycKa IO HAKJIOHHOM IIOCKOCTH C MEPEMEHHBIM KO3 PHUIIMEHTOM
TpEeHMUSL.

W3ydeHne nBMKEHUS IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. IlocTtymarenbHoe M BpamlaTeslbHOE IBMKEHHME TBEPJOro Tela.
MoOMEHT cuiIbl OTHOCUTENIBHO OcH BpauicHus. Ilmewo cunbl. CrnoxkeHue CWl, NPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOTO TeNA.

YcTolunBoe, HeyCTOMUNBOE, 0e3pa3InYHOE paBHOBECHE.

TexHudeckne yCTpOHWCTBAa M TEXHOJOTHUYECKHE ITPOLIECCHI: KPOHIUTEHH, CTPOUTENBHBINA KpaH,
peleryaTble KOHCTPYKLIMH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bupael paBHOBeCHS.

Yuenuueckuit 3xcnepumenm, nadbopamopnuvie padbomul, npaKkmuKym.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILCHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U pacy€T CUJI YIPYTOCTH.

N3yyenue ycTOWYUBOCTU TBEPAOIO TEJIA, UMEIOLLETO IUIOLIAb OIIOPHI.

Tema 4. 3akonvl coxpanenusn ¢ mexanuxe.

Nmnynbc MaTepUalbHOM TOYKHM, CHUCTEMBl MAaT€pUAIBHBIX ToueK. LleHTp Macc cucTteMbl
MaTepHUaJIbHBIX TOUYEK. TeopeMa 0 JBUKEHUH LIEHTPa Macc.

Hmnynbc CHIIbI M N3MEHEHHE UMITYJIbCa Tella.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktnBHOE NBHKEHUE.

MoMeHT ummynbca MaTepualbHOM TOUKHU. [IpencraBienne o coXxpaHEeHUM MOMEHTA UMITYJIbCa
B LIEHTPAJIbHBIX MOJISIX.

PaGora cuiibl Ha MajoM U Ha KOHEYHOM IepemMelieHun. I'papuueckoe npeacrapieHre padoThl
CHJIBI.

MOIIHOCTB CHIIBL.

Kunerndeckass »sHeprus MaTepUHaIbHOW TOYKH. TeopemMa 00 HW3MEHEHUM KHHETHYECKOM
SHEPrUU MaTepUAIbHON TOUKH.

[loreHunanbHble W HemoTeHUUadbHble cuibl. lloTeHnumanbHas sHeprus. I[loreHuumanbHas
SHeprus ynpyro aeGopMHpoBaHHOW NpyXuHblL. IloTeHIManbHAas SHEprust Teaa B OJAHOPOIHOM
IpaBUTALlMOHHOM nosie. [loTeHnManpHas sHeprus Tena B rpaBUTAllMOHHOM I10JI€ OJHOPOAHOIO IIapa
(BHYTpH U BHe 11apa). Bropast kocMuueckasi CKOpocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.
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CBs3b pabOThl HEMOTEHIMAJIBHBIX CHJI C U3MEHEHHEM MEXaHHMYECKOW SHEPrHMHM CHCTEMBI Tell.
3aKOH COXpaHEHUS] MEXaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymu s MACanbHOW JKUJIKOCTH KakK CJHEACTBHE 3aKOHA COXPAaHECHUS
MEXaHNYECKON YHEPTUN.

TexHuueckre yCcTpONCTBA U TEXHOJOTMUYECKUE MPOLIECCHI: IBUKEHUE PAKET, BOJAOMET, KOIEP,
NPY>KUHHBIN MUCTOJIET, THPOCKOI, (PUTYpHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHre MOIHOCTH CHUJTBI.

M3meHeHue 3Hepruu Teja Mpyu COBEPIIEHUH PadOThI.

B3anMHbIe npeBpaleHnss KMHETHYECKOW M MOTEHIHMAIBHON 3HEPrui NpH ACHCTBUU Ha TEIO
CHUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEPruy Ipy CBOOOTHOM MaICHHH.

Yuenuueckuit axcnepumenm, nadbopamopnuvie pabomeut, npakmuxym.

N3mepenne nmnynbca Teaa 1o TOPMO3HOMY ITYTH.

H3mepenue cusbl TATH, CKOPOCTH MOJIEINHU 3JIEKTPOMOOHIIS K MOIITHOCTH CHJIBI TATH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJa C UMITYJICOM CHIIBI.

HccnenoBanue COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

N3mepenne KNHEeTHYECKON YHEPTUH TeJla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHIMATIBHON SHEPTUU PYKUHBI C pabOTOM CUJIBI TPEHUSI.

Onpenenenue pabOThI CHIIBI TPEHUS TPU IBUKEHUH TeJa MO0 HAKJIOHHON TIIOCKOCTH.

Pasnen 3. Monekyasipas pu3uka ¥ TepMOANHAMHUKA.

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOU MeopU.

OcCHOBHBIE  TOJIOKEHHUST ~ MOJeKylIspHo-kuHeTHuecko Tteopuun (MKT), wux omnbiTHOE
obocHoBanue. nddysus. bpoyHoBckoe nBrmxeHne. XapakTep JBHKEHUS M B3aUMOACHCTBUS YaCTHII
BellecTBa. Mo/ieN CTPOSHHsI Ta30B, KHUIKOCTEH 1 TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BEIIECTBA HA
OCHOBeE 3THX Mojenel. Macca u pasmepsl Mosiekyn (atomoB). KonmnuectBo BemectBa. [loctosnnas
ABorapo.

TennoBoe paBHOBecue. Temneparypa u criocoos! e€ uzmepenus. lllkana remnepatyp Llenscust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU: YACTHUIbI Ta3a JBHIKYTCS
Xa0THYECKHU U HE B3aUMOJECHCTBYIOT APYT C IPYrOM.

I"a3oBbIe 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOconmoTHas TeMieparypa (1kana
temneparyp KenbBuna). 3akon Jlanbrona. M3ompoueccel B HJ€adbHOM ra3e C IOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpecTaBiIeHne U30MPOIIECCOB: U30TepMa, H30X0pa, u300apa.

CBsi3p MEXIy JaBICHUEM U CPEOHEN KMHETUYECKOM SHEpruei MoCTyNaTeNIbHOTO TEIIOBOTO
JBUKEHUSI MOJIEKYJ HJIE€abHOTO raza (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW Teopuu
U/I€aJIbHOIO Ta3a).

CBs13b a0CONIOTHOM TeMIIepaTypsl TEPMOJAMHAMUYECKON CHCTEMBI CO CpPEeIHEH KMHETUYEeCKOH
SHEPIHel MOCTYNATEIBHOIO TEIJIOBOrO ABUKEHUS €€ YacTHLI.

TexHuueckue yCTpocTBa M TEXHOJIOTUYECKHE MPOLECCHI: TEPMOMETp, OapoMeTp, MOJIydeHue
HaHOMAaTepHaJoB.

Hemoncmpayuu.

Mopenu 1BUKEHHUs YaCTHUL BELLIECTBA.

Mopenb OGpOyHOBCKOTO IBUXKEHUS.
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Buneoponuk ¢ 3amuceio pearbHOro OpOYHOBCKOTO JIBHKEHHUSI.

Juddysus sxuakocTeii.

Mogenb onbiTa llTepHa.

[IpuTsaxeHue MOJIEKYIL.

Mopenu KpUCTAITMYECKUX PEIIETOK.

Habmronenue u uccnenoBanue U30MpoIecCoB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padbomut, npaKkmuKym.

HccnenoBanue mporiecca yCTaHOBJICHUS TEIJIOBOIO PaBHOBECHS IPU TEIJIOOOMEHE MEXIy
ropsideii u XoJO0qHON BOOM.

W3ydyeHne WM30TEpMUYECKOrO Tpolecca (PEKOMEHJOBAHO HCIOJBb30BaHHE IUGPOBOI
abopaToOpuH).

N3ydeHne n30XO0pHOro mporecca.

N3yuenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunboi.

Tepmonunamuueckast (T][]) cuctema. 3amaHuie BHEUMIHUX YCJIOBUM I TEPMOIMHAMUYECKOU
cucteMbl. BHemHue u BHyTpeHHHE mapaMmeTpbl. [lapameTpbl TepMOAMHAMUYECKOH CUCTEMBI Kak
CpeaHMe 3HAUCHUS BEJTMYNH, OMUCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIUYECKOM YPOBHE.

Hynesoe nawasno tepmoamHamuku. CaMONpOM3BOJBHAS pellaKcalusi TePMOIUHAMUYECKOU
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenps uaeanbHOTO ra3a B TEpMOJIMHAMUKE — CUCTEMA YPaBHEHUI: ypaBHEHUE MeHaeneeBa—
Knanelipona u BbIpa)keHHE MJi1 BHYTPEHHEH SHEPTrUM. YCJIOBHS MNPUMEHUMOCTH 3TOM MOJEIH:
HU3Kasg KOHLIEHTpalMs 4YacTHI], BBICOKHE TeMIlepaTypbl. BbIpakeHue sl BHYTPEHHEW HHEPruu
OJIHOATOMHOT0 MJI€aIbHOI'O Ta3a.

KBazucrarnueckue u HeCTaTU4ECKUE TPOLIECCHI.

DnemeHTapHas paboTa B TepMoanHaMUKe. Beruncnenue paboThl o rpaduky mnpoiecca Ha pV-
JuarpaMme.

Temnonepenaya kak cnocod M3MEHEHHUs BHYTPEHHEH PHEPrHH TEPMOJIUHAMUYECKONW CHUCTEMBI
0e3 coBepiieHus paboTsl. KOHBEKIIUS, TEIUIOMPOBOHOCTD, U3TyUCHHE.

KonnyecTBo TemnoTsl. TemnoéMkocTs Tena. YaenbHas U MOJsIpHas TEIJIOEMKOCTH BEIIECTBA.
YpaBHenue Maiiepa. YaenpHas TEIUIOTa CroOpaHMs TOIUIMBA. Pacyér KonuyecTBa TEIUIOTHI IIPU
teruionepenaye. [lonstue 06 aguadaTHoM npouecce.

[lepBrbrit 3akoH TepMoauHaMUKU. BHyTpeHHsst sHeprus. KomndecTBo TemaoTel 1 padoTa Kak
Mepbl U3MEHEHHUSI BHYTPEHHEN SHEPTUH TEPMOIMHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOIWHAMUKY [ PABHOBECHBIX MPOIECCOB: Yepe3 3aJJaHHOE PAaBHOBECHOE
COCTOSTHUE TEPMOAMHAMHYECKONW CHUCTEMBbl TMPOXOAMT €IUHCTBEHHas anuadbara. AOCOMIOTHAs
TeMIeparypa.

Bropoii 3akoH TepMOAWHAMUKH JJIsI HEPABHOBECHBIX IPOIECCOB: HEBO3MOXKHO IepeaaTh
TEIIOTYy OT Oosiee XoJogHOrO Tena K Oonee Harperomy ©6e3 komneHcaiun (Kmaysumyc).
HeoOpaTuMOCTh IPUPOTHBIX MPOIIECCOB.

[Tpunumne! neiictBus TemnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KII/I. ukn Kapho.

DKOJIOTHYECKUE AaCTIEKThl HMCIOJIb30BAaHUS TEIUIOBBIX JBHUTarelieid. TerioBoe 3arpsi3sHEHHE
OKpY>Kalolleu cpeasbl.

TexHuyeckue YCTpPOMCTBA M TEXHOJOTMYECKHE TPOLECCH: XOJOAWIbHUK, KOHIUIIMOHED,
JTU3EIIbHBIN U KapOIOpaTOPHBIN ABUTATENH, TApoBasi TypOMHA, MOTYyYEeHHUE CBEPXHU3KUX TEMIIEpaTyp,
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YTWIN3alUsl «TEIUIOBBIX» OTXOJIOB C MCIOJIb30BAaHMEM TEIUIOBOIO HAacoca, YTHIW3alus
OMOOPraHNYECKOr0 TOIINBA JIJISl BEIPAOOTKH «TEIIJIOBOW» H AJICKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHune TemnepaTypsl Ipu aquadaTHYeCcKOM PaclInpEeHUH.

Bo3nyninoe orauso.

CpaBHEHME YAEIbHBIX TEIUIOEMKOCTEH BEILIECTB.

CriocoObl I3MEHEHHS BHYTPEHHEH SHEPTHH.

HccnenoBanue annabaTHOro mporecca.

KomnbroTepHble MOJEIHN TEIIOBBIX JBUraTEeH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomut, npakmuKxym.

N3mepenne ynenbHON TETIOEMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BELIECTBA.

HccnenoBanue aqnadaTHOro mporecca.

N3yueHue B3aMMOCBSI3U SHEPrUM MEKMOJIEKYJSIPHOTO B3aWMOJCHCTBUS M TEMIIEpaTyphl
KUIICHUS )KUIKOCTEM.

Tema 3. Azpezamnuvie cocmoanusn eeuiecmea. Dazoevie nepexoowvl.

[lapooOpa3zoBanue u KoHAeHcauus. VcmapeHune U KuMeHWe. YAenpHas  TeIUioTa
napooOpa3oBaHUs.

Hacreimienasle 1 HeHachIeHHBIE Taphl. KauecTBeHHas: 3aBUCUMOCTD TUIOTHOCTH W JIaBJICHUS
HACBIIIEHHOTO TMapa OT TeMIIepaTyphl, MX HE3aBUCUMOCTh OT O00BbEMa HACHIIIEHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JAaBJICHUS B KUIKOCTH.

BrnaxxnocTth Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIaYKHOCTb.

TBépmoe temo. Kpucrammuueckue u amopdHbie Tenma. AHM30TPOIHUS CBONCTB KPHUCTAJLIOB.
[InaBnenue u KpucTauzanus. Y aesibHas TerioTa miasienus. Cyoaumanus.

Hedopmaruu TBEpAOTO Tena. Pactspkenne u cxxartue. Casur. Monynbs FOnra. [penen ynpyrux
nedopMmaruii.

TemnnoBoe pacuimpeHue XHUAKOCTEH W TBEPABIX Tell, 00bEMHOE M JIMHEWHOE pacIIupeHue.
AHTapMOHM3M TEIJIOBBIX KOJeOaHHWN YacTHUI[ BElleCTBa KaK MPHUYMHA TEIJIOBOTO PACHIMPEHUS Tel
(Ha KAaYECTBEHHOM YpPOBHE).

[IpeoOpazoBanue 3Hepruu B (ha30BBIX MIEPEXOaaxX.

VYpaBHEHHE TEIUIOBOTO OanaHca.

[ToBepxHOocTHOE HaTsDKeHHE. KOd(QUIMEHT MOBEPXHOCTHOTO HaTsKeHUs. KammuisipHble
siBJieHusl. J{aBieHne moj MCKpUBIEHHON MOBEPXHOCTHIO KuakocTH. Dopmyna Jlannaca.

TexHuveckrue ycTpoilcTBa U TEXHOJIOTUYECKHE MPOIECCHI: KUAKUE KPUCTAIIIbI, COBPEMEHHBIE
MaTepuabl.

Hemoncmpayuu.

TemnnoBoe pacmupeHue.

CBoiicTBa HACHIIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JJaBJICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI C MBUIBHBIMU TJIEHKAMH.

CmauuBanue.

Kanwmnspueie siBjeHust.

Mopaeny HEHLIOTOHOBCKOH KUJIKOCTH.

CriocoObI U3MEpEeHUs BIaKHOCTH.

HccnenoBanue HarpeBaHus U TUIABJIICHUS KPUCTANTMYECKOTO BEILIECTBRA.

Tpunoscenue k 0cHOBHOU 0Opa306amenvbHOU npoepamme cpeone2o obujezo oopasosanusi MAOY « COLLI No 9»
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Bunsr nedopmaruii.

Hab6mronenue mansix gedopmaruii.

Yuenuueckuit sxkcnepumenm, nabopamopusie padbomot, npaKmuKym.

N3yuyeHue 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenbHON TEMIOTHI TUIABJICHUS JIbJA.

N3yueHue CBOMCTB HACHIIEHHBIX NIAPOB.

W3mepenune abCOMOTHOM BIAYKHOCTH BO3/1yXa M OIIEHKA MacChl IIApOB B IOMEIIECHUH.

N3mepenne ko3¢ duiimerTa moBepXHOCTHOTO HATSIKCHHS.

N3mepenne monyns FOwra.

HccnenoBanue 3aBUCUMOCTH Je(OpPMalMU PE3WHOBOTO 00Opaslia OT MPUJIOKEHHOM K HeMy
CHJIBL.

Pa3znen 4. DuekTrpoauHaMuka.

Tema 1. dnekmpuueckoe none.

OnekTpu3zanusi Ten U €€ MPOSIBICHUSA. JJIEKTPUUYECKHi 3apsia. /[Ba BHUIA 3IEKTPUUECKUX
3apsnoB. [IpoBOJHUKY, AMAIEKTPUKU M IOJYNPOBOAHUKU. DJIEMEHTAPHBIM 3JIEKTPUUECKUN 3apsif.
3aKOH COXpaHEHUs JIEKTPUUECKOTO 3apsia.

B3anmoneiictBue 3apsnoB. Toueunsie 3apsabl. 3akoH Kynona.

Onexrpuueckoe nojue. Ero nelictBue Ha 31€KTpUUECKHUE 3apsiibl.

Hanpsokénnocts  anektpuueckoro mnons. [IpoOGHeid  3apsa. JIuHumM — HanpskEHHOCTH
ANEKTPUYECKOTrO MoJist. OJHOPOJHOE IIEKTPUUECKOE MOJIE.

[loTeHIManBHOCTh ANEKTPOCTATHUECKOrO IMOys. Pa3sHOCTh IMOTEHIMAIOB M HaIpsKEHUE.
[loTeHumanpHass 3HEprus 3apsaa B 3JEKTPOCTaTUYECKOM moje. [loTeHnuan 351eKkTpocTaTuyecKoro
nossi. CBsA3b HANPSHKEHHOCTU TMOJIS M Pa3HOCTH MOTEHLMAIOB JJIS AJIEKTPOCTATUYECKOTO OIS (Kak
OJIHOPOJIHOT'O, TAK U HEOJTHOPOJHOTO).

[TpuHUMI CynepnO3UIUH JIEKTPUUECKUX MOJIEH.

ITone Toueunoro 3apsina. I[lome paBHOMepHO 3apstkeHHOM cdepbl. Ilone paBHOMepHO
3apsHKEHHOTO TI0 00bEéMy Trapa. [losie paBHOMEpPHO 3apsiKCHHON OSCKOHEUHOM TUIOCKOCTH. KapTHHBI
JIMHUN HAPSKEHHOCTH 3TUX MOJIEH U HKBUIOTEHIIMAIIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKY B JIEKTPOCTATUYECKOM ITOJIE. Y CJIOBUE PABHOBECUS 3aPsI0B.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM MOJ€e. J(ManeKkTpuyeckas MpoOHUIAeMOCTh BELIECTBA.

Konzaencarop. D1eKTpo€MKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD IIJIOCKOI0 KOHAEHCATOPA.

[TapaytenpsHOE coeTMHEHNE KOHIEHCAaTOpoB. [lociaenoBaTesbHOE COEAMHEHUE KOHAEHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

JIBrKeHUE 3aps’KEHHON YaCTULIBI B OAHOPOJAHOM 3JIEKTPUYECKOM IIOJIE.

TexHudeckne YCTpPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: AJIEKTPOCKOI, JIJIEKTPOMETP,
ANEKTPOCTaTUYECKAs 3alllUTa, 3a3eMIICHHE 3JIEKTPONPHOOPOB, KOHAECHCATOpHI, reHepaTop Bau ne
I'paada.

Hemoncmpayuu.

YCTpOUCTBO U IPUHIUI AEUCTBUSA HIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apsSKEHHBIX IAPUKOB.

DIIEKTpHUYECKOE IT0JIE JBYX 3APSIKEHHBIX ILIACTHH.

Mogens snekTpocTatuueckoro reueparopa (Ban ne I'paada).

IIpOBOIHHUKY B JIEKTPUYECKOM I10JIE.

DneKTpocTaTU4ecKas 3almTa.

YCTpOUCTBO U JENCTBHE KOHJIEHCATOPA IIOCTOSIHHON U IIEPEMEHHON EMKOCTH.

Tpunoscenue k 0cHOBHOU 0Opa306amenvbHOU npoepamme cpeone2o obujezo oopasosanusi MAOY « COLLI No 9»
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3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOLIAAU IJIACTUH, PACCTOSTHUS
MEXIy HUMH U JTUIJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus EKTPUUECKOro MOJIs 3apsyKEHHOI0 KOHJIEHCATOPA.

3apsiika U pa3psiika KOHJIEHCATOpa Yepe3 pe3UucTop.

Yuenuueckuit s3xkcnepumenm, nabopamopusie pabomot, nPAKMUKyM.

OueHka cu B3auMOACHCTBUS 3apsSyKEHHBIX TEJ.

HaGmronenne mpeBpalieHuss dHEPTHH 3apsHKCHHOTO KOHJIGHCATOpa B JHEPTUIO0 HM3ITYYCHHUS
CBETOANO/IA.

N3yuenue nporekaHusi TOKa B LEMHU, COAEpKALIEH KOHAEHCATOpP.

Pacnipenenenue pasHOCTH MOTEHIMANOB (HANPsHKEHUS) MPU MOCIEI0BATEILHOM COEAUHEHUU
KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. ITocmoannwlit IneKmpuyecKuil mox.

Cuna toka. [locTOsSIHHBIN TOK.

VYcnoBus cyniecTBOBaHUs TOCTOSIHHOTO AJIEKTPUYECKOro Toka. Mctounuku Toka. Hanpsioxenue
UudJIC E.

3akoH Oma ISl ydacTKa LenH.

DIEKTPUYECKOE COMPOTUBIIECHUE. 3aBUCUMOCTb COMTPOTUBIICHUS] OJJHOPOJHOTO MPOBOJAHUKA OT
€ro JUTMHBI U TUIOMIAU TIOTIEPEYHOT0 CEYCHUS. Y IeIbHOE COMTPOTUBIICHHUE BEIIECTRA.

[locnenoBarenbHoe, TmapaieIbHOE, CMEIIAHHOE COEJWHEHHUE TIPOBOJHHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKkTpuueckux neneil. [Ipasuna Kupxroda.

Pabota anekTpuueckoro Toka. 3akoH Jlxoynsa—Jlenna.

MOIHOCTB NEKTPUUECKOT0 ToKa. TerioBas MOUTHOCTb, BbIJEIsIEMast Ha PE3UCTOPE.

O/1C u BHyTpeHHEE CONPOTHBIEHHE MCTOYHMKA ToKa. 3akoH Oma JUIsi MOJHOM (3aMKHYTOM)
3NEKTPUYECKOM 1lenu. MomHOCTh HCTOYHUKA TOKa. KopoTkoe 3aMblkaHue.

KonneHcarop B 11enu NOCTOSIHHOTO TOKA.

TexHu4ecKkrue yCTpONCTBA M TEXHOJOTMUECKUE TPOLIECCHI: aMIEPMETpP, BOJIBTMETpP, PEOCTarT,
CYETUHK JIEKTPUUECKOU SHEPTHH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAPSHKEHMUS.

HccnenoBanue 3aBUCUMOCTU CHIIBI TOKA OT HANPSLKEHUS JJIs1 pE3UCTOPA, JaMIlbl HAKAJIMBAHUS
Y CBETOAHMO/IA.

3aBUCHMOCTh  CONPOTHUBJICHUS IWIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAIU
MONEPEYHOI0 CEYEHUsI U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COTIPOTUBJICHUS TIPU TIOCTOSIHHOM HaIPSKEHUH.

[Ipsimoe wusmepenne DJIC. KopoTkoe 3amblKaHHE TajJbBaHUYECKOTO 53JIEMEHTAa M OICHKA
BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0sbl coenMHEeHUs1 UCTOYHUKOB Toka, JJ1C GaTapei.

HccnenoBanue pa3HOCTH MOTEHLMAJIOB MEXIY MOJOCAMH MCTOYHUKA TOKAa OT CHJIbI TOKA B
LETIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomet, npakmuxym.

HccnenoBanue cMeMIaHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepenune yaenbHOT0 COMPOTUBICHUS TPOBOHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSIKEHUS JUIsl JIAMITbl HAKAJIMBAHMSL.

YBenuueHue npesena u3MepeHusi ammnepMeTpa (BoIbTMETPA).

Nzmepenne 3/1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.
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HccnenoBanue 3aBucuMoctd O/]C raapBaHMUECKOrO 3JEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanne pa3HOCTH MOTEHILMAJIOB MEXAY IMOJIOCAMH HCTOYHUKA TOKA OT CHMJIBI TOKa B
LEIIN.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paztuunelx cpeoax.

DnexTpuueckas NPOBOAMMOCTb PA3IMYHBIX BEUIECTB. DJIEKTPOHHAs IPOBOAMMOCTDH TBEPIBIX
METaJJIOB. 3aBUCUMOCTb CONPOTUBIICHUSI METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOANMOCTb.

DneKTpruYecKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBonHuku. CoOCTBEHHAass U NMPUMECHAs! MPOBOJUMOCTD MOIYIPOBOAHUKOB. CBoiicTBa
p—n-nepexona. IlonynpoBogHUKOBBIE TPUOOPHI.

ONEKTpUUECKUH TOK B D3JIEKTPOJIUTAX. OJEKTPOJMTUYECKAs AUCCOLHUALMS. JIEKTPOJIH3.
3axonbl dapazest 111 37IEKTPOIH3A.

DneKkTpuyeckuil TOK B razax. CaMOCTOSITENIbHBIA M HECAaMOCTOSITENIbHBINA pa3psia. Paznnunbie
THIIBI CAMOCTOSATENIBHOIO pa3psajaa. Momnuus. [lnazma.

TexHuyeckue ycTporucTBa U MPaKTUUYECKOE MPUMEHEHHE: Fa30pa3psiIHbIE JIAMIIbI, IEKTPOHHO-
ay4deBasi TpyOKa, MOJYMPOBOAHUKOBBIE MTPHUOOPHI: AHMOJ, TPaH3UCTOP, (OTOAMOA, CBETOIUOI,
raJibBaHuka, pauHUPOBAHUE MEJIU, BHIIIJIABKA ATFOMUHUS, SJICKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

3aKoHbI 3J1eKTpoau3a Papazes.

HckpoBoii pa3psii 1 IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHHE IPOBOJUMOCTH METAJJIOB U MOJYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOUMOCTD JHO/IA.

Yuenuueckuit 3xcnepumenm, nabopamopnsie pabomasl, nPAKMUKyM.

Hab6nronenue snexrposnusa.

W3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTePUCTUKH THO/A.

Du3nvyecKuil NPAKTHKYM.

CriocoOb1 M3MepeHHs (U3NYECKUX BEJIMYMH C HCIOJIB30BAaHHUEM AHAJIOTOBBIX M HHU(POBBIX
M3MEPUTENIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM. AOCOJIIOTHBIE U OTHOCUTENIbHbIE
MOTPEUIHOCTH U3MEPEeHUH Qu3nuecKkux BennduH. OLeHKa IpaHull MOTPEUIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEPEHMM, HMCCIECIOBAHUN 3aBUCHMOCTEH (PU3MUECKUX BEIIUYUH,
MpPOBEpKa MPEUIOKEHHBIX TUIOTe3 (BbIOOp M3 paboT, OMHCAHHBIX B TEMATHUYECKHUX pa3fenax
«YYeHUUECKHIA IKCIIEPUMEHT, 1a00paTOpHbIE PaOOTHI, TPAKTHKYM)).

Me:xnpeameTHble CBSI3H.

N3yuenne kypca ¢usuku yrinyonéHHoro ypoBHs B 10 kiacce ocymiecTBIseTcs ¢ y4ETOM
COJIepKATEIbHBIX MEXITPEIMETHBIX CBSA3EH C KypcaMH MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpaduu 1
TEXHOJIOTUH.

Mescnpeomemusie noHamus, ceA3AHHbLIE C U3YYEHUEM MEmO008 HAYUHO20 NOZHAHUA:
SBJICHWE, HAy4dHbId (hakT, THUIOTe3a, (uU3MYeckas BENUYHMHA, 3aKOH, TEOpHs, HaOJIO/ICHNUE,
AKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEeNb, U3MEPEHHE, MOTPEIIHOCTH H3MEPEHUN, M3MEpPHUTENIbHbIC
npubopsl, upoBas sadoparopusi.
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Mamemamuka: penieHre cucteMmbl ypaBHeHMH. Jlunelinas QyHkius, napabona, runepoona,
ux rpaduku u cBoiictBa. TpuroHomerpuueckne (HYHKIHMU: CHHYC, KOCHHYC, TaHTE€HC, KOTAaHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIUHU Ha OCH KOOPHMHAT, CIIOKEHHE
BEKTOPOB.

buonocua: vexanmdeckoe IBUXKEHHE B XKMBOW mpupoze, nuddysus, ocmoc, TEmIo00MeH
’KMBBIX OPraHM3MOB, TEIJIOBOE 3arpsA3HEHUE OKPY’KAIOIIEH cpenbl, YTHIN3alus OMOOPraHu4eCKOro
TOIJIMBA JJIS1 BBIPAOOTKH «TEIUIOBOM» M DIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSDKEHHE H
KalWUISIPHBIE SBJICHUS B IPUPOJIE, JIEKTPUUECKUE SBJICHUS B )KUBOM MPUPO/IE.

Xumun: IUCKPETHOE CTPOCHHE BEILECTBA, CTPOEHUE aTOMOB M MOJEKYJ, MOJb BEILIECTBA,
MOJISIpHAsl Macca, MOJIy4YeHUE HAHOMATEPHaJIOB, TEIUIOBBIE CBOWCTBA TBEPABIX TEI, KUIAKOCTEU WU
ra3oB, )KUJKUE KPUCTAJUIbI, MIEKTPUUECKHE CBOMCTBA METAJIOB, IEKTPOIUTUYECKAs IUCCOLUALIMS,
raJlbBaHHUKa, IEKTPOHHAs! MUKPOCKOIIUSL.

TI'eozpaghua: BnaxxHoCTh BO31IyXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozua: npeodpazoBaHUE IBUKEHUH C HCIOJIb30BAHUEM MEXAaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUS B TEXHHUKE, CTATUUECKUE KOHCTPYKLUMHU (KPOHIUTEHH, peméryaTble KOHCTPYKLIUN),
UCIIOJIb30BAHUE 3aKOHOB COXPAHEHUS MEXaHWKA B TEXHHKE (THPOCKOI, BOJOMET W Jpyrue),
JBUraTellb BHYTPEHHErO CropaHus, IHapoBas TypOMHA, OBITOBONH XOJOJWJIBHUK, KOHAMLIUOHED,
TEXHOJOIMU IIOJIyYEHUS COBPEMEHHBIX MaTe€pHaJloB, B TOM 4MCIE HAHOMATEpUaJOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTaTUYECKasl 3allMuTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB, Trazopas3psiHble
JIaMIIbI, TOJTYIIPOBOTHUKOBBIE MTPUOOPHI, TaJIbBaHHKA.

11 KJTACC

Pa3znea 4. DuekTpoauHaMuka.

Tema 4. Maznummnoe noae.

B3anmoneiicTBre MOCTOSIHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM. MarnutHoe nosie. Bektop
MarHuTHOM UHAYKIMH. [[pUHINN cyneprno3uiuu MarHUTHBIX Noyiel. JIMHUM MarHUTHOM MHTYKIIMH.

MarnuTHO€ 10JI€ TPOBOJHUKA C TOKOM (IIPSIMOT0 MPOBOJHUKA, KaTYIIKK U KPYTOBOTO BUTKA).
OnbIT Dpcrena.

Cuna Amrnepa, e€ HanpaBI€HUE U MOAYJIb.

Cuna JlopeHna, e€ HampaBjieHUE U MOIYJb. [[BKeHUE 3apsiKEHHOM YacCTHUIBI B OJJHOPOIHOM
MaraHuTHoM noJie. Pa6ota cuiel Jloperra.

MarunuTHoe noJje B Beuiectse. GeppoMarHeTHKY, apa- U TuaMarHeTUKH.

TexHuueckue YCTPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuToOB, DJJIEKTPOMArHUTOB, TECTEP-MYIbTUMETP, OJIEKTpoJaBUTraTeNb SKoOW, YCKOpPHUTEIH
3JIEMEHTaPHBIX YACTHII.

Hemoncmpayuu.

Kaptuna nuHUil HHAYKIIMK MarHUTHOTO TOJISl TIOJIOCOBOTO M MOJIKOBOOOPA3HOTO MOCTOSHHBIX
MAarHuTOB.

KapTtuna nuHMil MAarHUTHOM MHIYKIMU MOJIA JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O
KOJIBLIEBOT'O MMPOBO/IHHUKA, KATYIIIKH C TOKOM.

B3anMopeicTere 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

Hab6nronenue qBrKeHUs MydKa 3JICKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIIUTT ACHCTBUS AIECKTPOU3MEPUTEIHLHOTO MPHOOPa MATHUTOAJICKTPUIESCKON CHCTEMBI.
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Yuenuueckuit sxcnepumenm, nabopamopusie padbomot, npaKmuKym.

HccnenoBanne MarHUTHOTO IOJISL TOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOUCTB (heppoOMarHeTUKOB.

UccnenoBanue AeiiCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cunbsl Amnepa.

N3yuenune 3aBUCUMOCTH CUIIbI AMIIEpa OT CHJIbI TOKA.

Omnpenenenre MarHUTHOM MHIYKIIMY Ha OCHOBE U3MEPEHUS CHIIbI AMITepa.

Tema 5. Inekmpomaznumnan uHOYKyus.

SBneHue HNEeKTpOMAarHuTHOM wuHAYKUMH. I[loTok BekTopa MarHuTHOM wuHAYKuMH. IJC
MHAYKIHMW. 3aKOH JIEKTpOMarHuTHoW muHaykuuu Papanes. BuxpeBoe snexrpuueckoe mnosie. Toku
dyko.

O/J1C uHAYyKIIMH B IPOBOAHUKE, ABUKYILIEMCS B OJTHOPOTHOM MarHUTHOM II0JI€.

IIpaBuno Jlenna.

NupyktuBHOCTh.  KaTylmika WHAYKTMBHOCTH B LENHW TMOCTOSHHOIO TOKa. SIBiieHHe
camouHayKMu. 3/1C caMOMHIyKIIUH.

DHeprus MarHUTHOT'O TOJISl KaTYLIKU C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHuueckrue yCTpoiCcTBa M TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS I€4Yb, COJICHOUJ,
3aIuTa OT 3JIEKTPU3ALMU TeJl IPU ABMKEHUN B MAarHUTHOM I10J1€ 3€MIIH.

Hemoncmpayuu.

HabntoieHue siBIeHUs 3J€KTPOMAarHUTHOM UHYKIMH.

Hccnenoanue 3aBucumoctd I1C HHAYKIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOIO IOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJIOMHMHHEBOM (MEIHOM) TpyOe.

SIBneHue cCaMOMHIYKIINH.

Hccnenosanue 3aBucumoctu J/1C caMOMHIYKIIMM OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B LIEMH.

Yuenuueckuit axcnepumenm, nadbopamopnuvie pabomeul, npakmuxym.

HccnenoBanue sSBIEHUA 3J€KTPOMArHUTHOM UHAYKIUH.

Omnpenenenre MHIYKIUA BUXPEBOTO MArHUTHOTO TOJIA.

HccnenoBanue siBIeHUs CAaMOUHIYKIUH.

CO6opka MO/Ie M IEKTPOMAarHUTHOT'O TeHepaTopa.

Pasnen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarenpHas cucrema. CBOOOAHBIE KOEOAHMS.

I"apmonnueckue kosnebdanus. Kunematnyeckoe u JUHaAMUYECKOE ONMUCaHUE. DHEPreTu4ecKoe
onmucaHue (3aKOH COXPAaHEHUS MEXaHWYEeCKOW HSHepruu). BbIBOA AMHAMHYECKOTO OMUCAHUS
rapMOHUYECKHX KOJICOaHUH U3 X YHEPreTUYECKOTO M KHHEMATHYECKOTO OMMCAHUSI.

Amrumntyaa u ¢asza kxosebanuil. CBs3b aMIUIUTYIbl KOJIEOAHUN HCXOJHOW BEJIMYMHBI C
aMIUTUTYIaMU KoJie0aHui e€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u yacrora konebanuid. [lepuon Manbix CBOOOAHBIX KOJNEOAHWH MaTEMaTHYECKOTO
MasTHUKa. [lepron cBOOOJHBIX KOIEOaHUI TPYKUHHOTO MasTHUKA.

[TonsiTe o 3aTyxaroummx kosneOaHusX. BeiHykneHHble konebanus. Pe3onanc. Pe3onanchas
KpuBas. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHOW KpUBOMl. ABTOKOJIEOaHUS.

TexHuueckne yCTpOICTBA M TEXHOJOTMYECKHE IMPOLECChl: METPOHOM, Yachl, Kayesw,
MY3BIKaJIbHbIE HHCTPYMEHTBI, ceiicmorpad.

Hemoncmpayuu.

Tpunoscenue k 0cHOBHOU 0Opa306amenvbHOU npoepamme cpeone2o obujezo oopasosanusi MAOY « COLLI No 9»
Pabouas npoepamma yuebrnoeo npeomema « @usuxa. Yenyonennwiii ypogenn(3 uaca)», 10-11 xknacc
16



3anuce Kojae0aTeIbHOTO ABHKEHHS.

HabmroieHne He3aBUCMMOCTH NEPHOa MaJIbIX KoJieOaHH rpy3a Ha HUTU OT aMIUIMTYAbI.

HccnenoBanue 3aTyXaroUMX KoyieOaHUH M 3aBUCHMOCTH II€pHojia CBOOOIHBIX KOJEOAHUH OT
COIIPOTHUBIICHUS.

UccnenoBanne koneOaHWN Tpy3a Ha MACCUBHOM TMpYyXUHE C Lenbio (POpMHpOBaAHUS
IPEeJCTaBICHUH 00 U1eaIbHOM MOJIENIN IPYKUHHOTO MasTHUKA.

3aKoH COXpaHEeHMs YHEPTUU MPH KoJeOaHUIX rpy3a Ha MPYKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

Yuenuueckuii 3xcnepumenm, nadbopamopnvie pabomut, npaKkmuKym.

N3mepenune neproaa cBOOOIHBIX KojeOaHUH HUTSIHOTO U IIPY>KUHHOT'O MasiTHUKOB.

M3yueHne 3aKOHOB JIBI)KEHUS TeJIa B X0/€ KoeOaHWii Ha yIpyroM MojBece.

W3ydeHne ABUKEHUS HUTSHOTO MasITHUKA.

ITpeoGpa3oBaHue SHEPrUM B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXalOMIUX KOJIeOaHuil.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. Inekmpomaznummnsie Ko1edanus.

Konebarenbupiii  koHTYyp. CBOOOAHBIE DSJIEKTPOMArHUTHbIE KoOJeOaHUs B  HICATIBHOM
kosneOarenbHOM KoHType. Popmyna Tomcona. CBA3p aMIUIMTYIbl 3apsja KOHAEHcaTtopa cC
aMIUTUTY/I0H CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEeHHS YHEPTUHU B HCATEHOM KOJIEOAaTEeTbHOM KOHTYpE.

3aryxarolue 3JeKTPOMarHuTHbIe KoseOaHus. BeIHyK1€HHbIE 3JIeKTpOMarHuTHbIE KoieOaHMs.

IlepemeHHbI TOK. MOIIHOCTh EPEMEHHOTO TOKA. AMIUIMNTYIHOE U JECHCTBYIOILIEE 3HAUEHUE
CWJIBI TOKA U HANPSDKEHUS IPU Pa3IuyHON (popMe 3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycOnZaIbHBIN NepeMEHHBIN TOK. Pe3nucTop, KOHIEHCATOp M KaTyllKa MHIYKTUBHOCTH B
LIENY CUHYCOUJAIbHOTO IEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe3oHaHc HanpspKkeHUi.

Wneanpupiii  Tpanchopmarop. IlponsBonactBo, mepenadya U MOTPEOICHHE AIIEKTPUUECKON
JHEPIUu.

DKOJIOTUYECKHE PHUCKU TIPU NPOU3BOACTBE 3JeKTpo’Hepruu. KynbTypa uncnosb3oBaHus
AJIEKTPO3HEPIHH B TIOBCEAHEBHOMN KU3HMU.

TexHuuecknue ycTpoNuCTBa U TEXHOJIOIMYECKHE ITPOLECCHI: MIEKTPUUECKUI 3BOHOK, T€HEpaTOp
MIEPEMEHHOT0 TOKa, JTMHUM AJIEKTponepeay.

Hemoncmpayuu.

CB00OOIHBIE JIEKTPOMArHUTHBIE KOJIEOAHHS.

3aBUCUMOCTb 4aCTOThI CBOOOAHBIX KOJIEOaHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusiorpaMMbl 31€KTPOMarHUTHBIX KOJICOaHUH.

['enepaTop He3aTyXaromUX JMEKTPOMATHUTHBIX KOJIEOaHHH.

Mojienb 37eKTpOMarHUTHOTO TeHepaTopa.

BeIHyXIeHHBIE CHHYCOMIAIbHBIE KOJIEOaHNsI.

Pe3ucrop, karyiika HHAYKTUBHOCTH M KOHJIEHCATOP B IIENH [IEPEMEHHOIO TOKA.

Pe3oHaHc mpu 1OCIENOBAaTENBHOM COCOUHEHMM PE3UCTOpA, KaTyIIKWM HMHIYKTUBHOCTH U
KOHZEHCATOpA.

YCTpOHCTBO M MPUHLIUT IEHCTBHS TpaHC(hOpMaTOpa.

Mogenb IMHUY 2IEKTPONepeIadn.

Yuenuueckuit 3xcnepumenm, nadbopamopnvie pabomeol, npaKkmuKym.

Nzydenne tpanchopmaropa.
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HccnenoBanne NEpEMEHHOIO0 TOKa YEpe3 IIOCIEN0BATENbHO COECOUHEHHBIE KOHJIEHCATOP,
KaTYILKY U PE3UCTOP.

Habmtoienue 351eKTpoMarHuTHOTO Pe30HaHCa.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuuecxkue u 31eKmpoMazHUMHbIE 60JIHbI.

MexaHnudeckue BOJIHBI, YCIOBUS MX pacnpocTpaHeHus. [lonepednsie U npoaobHBIE BOJIHBI.
Ilepuoa, ckOopoCTh pacIpOCTpaHEHUS W AJUHA BOJIHBL. CBOMCTBa MEXAHUYECKUX BOJIH: OTpPa)KEHUE,
IpesioMIIeHre, HHTephEepeHINs U AUPPaKIIUSL.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBoe 3arps3HEHHE OKPYKAIOLIEN CPEIBI.

DONEKTPOMAarHUTHBIE BOJIHBL. YCIIOBUS H3JIyY€HHUS JJIEKTPOMATHUTHBIX BOJIH. B3auMmHas
OpHUEHTALMSI BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaKE€HUE,  NPEJIOMJICHUE,  MOJsSpHU3aLus,
uHTephepeHns u Tudpakius.

[Ikana 31eKTPOMarHUTHBIX BOJIH. [IpMeHeHe 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguOCBA3H U TeNIeBUACHM. Pannonokanus.

DIEKTPOMArHUTHOE 3arps3HEHUE OKPYXKAIOIIEH CPebl.

TexHuueckre ycTpocTBa U NPaKTUUECKOE IPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTHI, pajaap,
paavonpuEMHUK, TENeBU30p, aHTeHHa, TenedoH, CBY-meub, ynpTpa3BykoBas IUarHOCTHKa B
TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

Obpa3oBaHue U pacIpOCTPAHEHUE MOTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Kone6uomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUH.

Habmoienue otpakeHus U IpeJoMIICHUS MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u Audpakimy MEXaHH4eCKUX BOJIH.

AKyCTHYECKUI PE30HAHC.

CBoiicTBa yabpTpa3ByKa M €ro IpUMEHEHUE.

HaOGnroneHune cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTY/I0H U 4aCTOTOM KOJIeOaHHIA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHHE, MOJIsIpU3alus,
audpakuus, “HTephEpeHIus.

OobnapykeHue HHPPAKPACHOTO U YIBTPA(HUOIETOBOTO U3ITydEHUH.

Yuenuueckuit 3xcnepumenm, nadbopamopnsvie pabomet, npakmuxym.

N3ydeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuka.

[IpsiMonuHEHOE pacHpOCTpaHEHUE CBeTa B OJHOpPOJHOM cpene. Jlyd csera. Toueunsiii
HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [TocTpoeHne n300pakeHuit B MIOCKOM 3epKalle.
Cdepuueckue 3epkaia.

[Ipenomnenue cBeta. 3aKOHBI TIPEJIOMJICHUS CBETA. AOCOJIFOTHBIA TOKA3aTeNb MPEIOMIICHUS.
OTHOCUTENBHBIN TNOKa3aTenp mpeaomieHus. [[oCTOSHCTBO 4YacTOTHI CBETa U COOTHOUIEHWE UIMH
BOJIH IIPU [1€PEX0/I€ MOHOXPOMATHUECKOIO CBETAa Yepe3 IpaHuIly pasjiesia IByX ONTHYECKUX CPE.

Xon nydeit B mpusme. Jlucnepcus ceeta. CloxHBIN cocTaB 6enoro ceera. [[ser.

ITonHOe BHyTpeHHEe oTpaxkeHHe. IIpenenbHblil yroa NoJIHOr0 BHYTPEHHETO OTPAKEHMS.
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CoOuparomie U paccenBaronye JUH3bI. ToHKasg nuH3a. DOKyCHOE pacCTOSHUE U ONTHYECKas
CHJIa TOHKOW JIMH3BI. 3aBHUCHMOCTH ()OKYCHOTO PACCTOSIHHSI TOHKOM c(epHuecKod JIMH3BI OT e&
F€OMETPUU U OTHOCHUTEIIBHOTO [TOKA3aTeNs PETOMIICHHUS.

@opMyiia TOHKOU JIUH3bL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

Xoa myya, MPOILIEAIIErO JUH3Y MOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOH OCH.
[Toctpoenue n300pa>keHUi TOUYKU U OTpe3Ka MPSIMOI B COOMPAIOIIUX U PACCEUBAIOLINX JIMH3aX U UX
CUCTEMaX.

OnTuueckue npubopsl. Pa3pemaromnas cnocoOHocTs. ['11a3 kak ontuyeckas cucrema.

[Ipenenbl IPUMEHUMOCTH T'€OMETPUUECKON ONTUKH.

BonnoBas ontuka. MaTepdepenius cBera. KorepeHTHbIE UCTOYHHUKHU. Y CIIOBUS HAOIIOICHUS
MaKCUMyMOB U MUHUMYMOB B HMHTep(EpPEHIIMOHHON KapTUHE OT JIBYX KOT'€PEHTHBIX HMCTOYHHMKOB.
[Tpumeps! KJ1acCUUECKUX HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakius ceeta. Judpakunonnas pemérka. Y cloBre HAONMIOIESHUS TIaBHBIX MaKCUMyMOB
MU MaJICHUN MOHOXPOMATHYECKOTO CBeTa Ha TU(PAKIMOHHYIO PEHIETKY.

Ilonapusanus ceera.

TexHuueckue YCTpOICTBA W TEXHOJOTMYECKUE IMPOLECCHl: OYKH, JyNna, IEePHUCKOI,
doToanmapat, MUKPOCKOII, TPOSKIIMOHHBIN amnmnapaT, MPOCBETIICHUE ONTHUKH, BOJIOKOHHAs ONTHKA,
IU(QpaKIUOHHAS PeIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenoMieHusl CBETA.

Habmtoienne noaHoro BHyTpEeHHETo oTpakeHus. Mojienb CBeToBo1a.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB UEPE3 IUNIOCKONAPAUIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300paKeHHUH B JIMH3aX.

Mopenu MEUKpOCKONA, TEIECKOIIA.

Habmonenue untepdepeHyu cera.

HaOmronenne BETOB TOHKHUX ILIEHOK.

Hab6nronenue nudpakuum cBeta.

N3yuenne qupakiinOHHON PEIETKH.

Hab6nronenue qudpakiinoHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBeTa.

Habmroienue nonsipusanuu cBeTa.

[IpumeHeHne nonsIpOn0B I U3yYEHUSI MEXaHUYECKUX HaIPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomot, npaKmuKym.

N3mepenue nokasaresns NpeaoMIIeHUs CTEKIIa.

HccnenoBanue 3aBHCUMOCTH (DOKYCHOTO PACCTOSIHMSL OT BeIllecTBa (Ha TMPUMEPE KUIKUX
JIVH3).

N3mepenne poKyCcHOro pacCTOSIHUS paCCEeUBAIOIIMX JIMH3.

[Tony4yeHne n300paXkeHUs B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3bI.

[Tony4yeHnue n300pakeHUs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONYECKUX CUCTEM.

HaGnronenue nudpakuuu, vHTEpHEepeHnd U NOJSpU3aliui CBETa.

N3ydeHue nonsipu3aluyu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTU AUDJICKTPUKA.

N3yuenue nnTepdepeHnn 1a3epHOro U3JIyudeHUs Ha ABYX LIEISX.

Habmronenue aucnepcum.

Hab6nronenue u uccnenoBanue nupakiimOHHOTO CIIEKTpA.
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W3Mepenne IIMHBI CBETOBOM BOJIHBI.

[TonmyueHue ciekTpa U3Iy4eHUs] CBETOAMO/1a IPU MTOMOLIH TU(DPAKLINOHHON PEIIETKH.

Paznen 6. OcHOBBI crieNAJIbHON TEOPUH OTHOCUTEILHOCTH.

I'panuubl NPUMEHMMOCTH KJIACCHYECKOM MeXaHMKU. [locTynmaTel cHenHanbHOW TEOpUU
OTHOCHUTEIIbHOCTH.

[IpocTtpancTBeHHO-BpeMeHHOW MHTEpBall. [Ipeobpa3oanus Jlopenma. YcioBue NpuuInHHOCTH.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMe/JICHUE BPEMEHH U COKPALLEHUE JITHBI.

DHeprus U UMIYJbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PJHEPTHEN U UMITYJILCOM PEJIATUBUCTCKON YaCTULBl. DHEPIHUs ITOKOSL.

TexHudeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIYTHUKOBBIE IPUEMHHUKH,
YCKOPHUTEIHN 3apsKEHHBIX YACTHIL.

YueHnuecKuit 3KCIIEPUMEHT, T1ab0opaTOpHbIe pabOThI, TPAKTUKYM.

OmnpeneneHne WMIYJIbCa W DHEPTUU PEISATUBUCTCKUX 4YacTull (1Mo ¢ortorpadusM TpeKoB
3apsKEHHBIX YACTHUI] B MArHUTHOM TIOJIE).

Paspen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynapno-6onnoeoit oyanusm.

PaBHOBecHOe TerioBoe M3IydeHHE (M3NydyeHue abCOMIOTHO YEPHOTO Tefa). 3aKOH CMEICHUS
Buna. ['unoresa [lnanka o kBaHTax.

@®OTOHBI. DHEPrus U UMITYJIbC (HOTOHA.

®otorddext. Onpitel A. I'. CtoneroBa. 3akoHsl poTorddexra. YpaBHeHue DHHIITEHHA 175
doroaddexra. «Kpacnas rpanuna» poroddexra.

JlaBneHue cBeTa (B YaCTHOCTH, AaBJICHHE CBETa HAa aOCOJIIOTHO MOTJIOUIAIONIYI0 M a0COJIIOTHO
oTpaxkarolyto nosepxHocts). Oneitel I1. H. JleGenena.

Bonnossie cBoiictBa yactuil. Bonusl ne bpoiins. Jlnuna BonHb! ne bpoitns u pazmeps o01actu
JIOKaJIM3alK ABIKYILEHcs yacTullpl. KopnyckynsipHo-BolHOBOU nyanu3Mm. Judpakuus 351eKTpoHOB
Ha KpUCTaJUIAX.

Creunguka n3mepenuii B Mukpomupe. CooTHOIIEHHs HeonpeaenéHHocTeil ['eiizendepra.

TexHuyeckue YCTpOICTBA W TEXHOJOTHYECKUE TMPOILECCHI: CHEKTPOMETP, (HOTOIIEMEHT,
¢doTonaTUMK, TYHHETbHBI MUKPOCKOII, COJIHEYHAs1 OaTapes, CBETOAUOI.

Hemoncmpayuu.

®oTo3(deKT Ha yCTaHOBKE C IUHKOBOM MIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTodddexra.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHMSI TIOJYIIPOBOAHUKOB OT OCBEIIEHHOCTH.

Ceeroauos.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomot, npaKmuKym.

HccnenoBanue goropesucropa.

Nsmepenne nocrosinnoi [lnanka Ha ocHOBe uccienoBanus Gporodddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOINO/ OT HAIIPSIKCHHUS.

Tema 2. @usuxa amoma.

OnBITHI IO MCCIIEIOBAHMIO CTPOeHUs aToma. [lnanerapuas Moaens atoma Pesepdopra.

[Toctynatel bopa. M3nyuenue u nornomieHne (GOTOHOB MPH MEPEXO/I€ aTOMA C OJHOTO YPOBHS
SHEPIUH HA IPYrOM.

Buapl ciektpoB. CiekTp ypoBHEUM SHEPTUM aToOMa BOJOPOIA.

CrioHTaHHOE U BBIHYKIEHHOE U3IyueHue cBeTa. Jlasep.
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TexHuueckue ycTpoWcTBa M TEXHOJOTMYECKHME  IPOLECCHI:  CHEKTPAJIbHBIM  aHAJIN3
(criekTpocKom), 1a3ep, KBAaHTOBBIH KOMIIBIOTED.

Hemoncmpayuu.

Monens onsita Pezepdopra.

Hab6nronenue nuHeHYaThIX CIEKTPOB.

VYCTpoHCTBO 1 AEHCTBHUE CUETYMKA NOHUZUPYIOLIUX YACTHLL.

Omnpenenenye JUIMHBI BOJIHBI JIA3EPHOTO U3IYYECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.

Hab6nronenue nuHEHYaToro CriekTpa.

HccnenoBanue crnekrpa pa3peKEHHOTO aTOMApHOIO BOAOPOAA W HM3MEPEHUE IIOCTOSHHOM
PunGepra.

Tema 3. @uszuka amomHozo A0pa u 3J1EMEHMAPHBIX YACHUY,.

Hyxnonnass momens simpa [eitzenOepra—MBanenko. 3apsn sapa. MaccoBoe 4HCIO sjpa.
N3oronsl.

PagnoakTuBHOCTh. Anba-pacnala. DIEKTPOHHBIA M TO3UTPOHHBIM OeTa-pacmazn. I'amma-
U3JIy4CHHUE.

3akOH paguOaKTUBHOIO pacnaaa. PaamoakTuBHble wu30TONBI B mpupoxae. CBoiicTBa
MOHM3UPYIOLIET0 H3JIydeHUs. BiusHME pasiMOaKTUBHOCTH Ha KUBBIE OpraHM3Mbl. ECTECTBEHHBIN
¢dbon uznyuenus. [lozumerpusi.

DHeprus cBA3M HYKJIOHOB B sjipe. SnepHble cuibl. Jledekt macchl sapa.

Anepusie peakiuu. Jlenenue u cuHTe3 sAnep. AnepHsie peaktopsl. [Ipodiemsl ympaBisieMoro
TEPMOSIICPHOrO CUHTE3a. DKOJOTUUECKHE aCIIEKThl Pa3BUTHS SACPHONU SHEPrETUKHU.

MeToapl perucTpalyy U UCCIIEJOBAHMSI 3JIEMEHTAPHBIX YACTHLI.

@yHIaMEHTAJIBHBIE B3aUMOJCHUCTBUA. bapuoHbI, Me30HbI M JenToHbl. lIpencraBieHune o
CrannaptHoil Mojenu. KBapK-Triit0OHHAs MOJEIb aJIpOHOB.

®dusuka 3a npenenamu CtannapTHoi moaenu. TEmHas MaTepust U TEMHas SHEPIHsL.

EnuHCTBO (M3HMYECKOi KapTHHBI MHPA.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: JTO3UMETp, Kamepa Buibcona,
SJICPHBINA PEaKTop, TEPMOSACPHBIN peakTop, aToMHasi 00M0a, MAarHUTHO-PE30HAHCHAs! TOMOTpadus.

Yuenuueckuit 3xcnepumenm, nadbopamopnsvie pabomel, npakmuxym.

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

HccnenoBanue painoakTUBHOTO (DOHA € UCTIOIb30BAaHUEM J03UMETPA.

N3ydenue noriouieHus: 0eTa-4acTul] alFOMUHHAEM.

Pa3zneun 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Oranel pa3BUTHUs acTpoHOMHUH. [IpukiagHoe M MUPOBO33PEHUYECKOE 3HAYEHHE aCTPOHOMUH.
[TpuMeHUMOCTH 3aKOHOB (PU3UKH A1 00BICHEHUS TPUPOJIbI KOCMHUYECKUX OOBEKTOB.

Metoael  acTpoHOMHYECKMX HcciefoBaHul. COBpPEMEHHBIE ONTHUYECKHE  TEJIECKOIIbI,
PaaMOTENECKOIIbl, BHEATMOC(EpPHasi aCTPOHOMHUSI.

Bun 3Bé3aHoro Heb6a. Co3Besnus, spkue 3BE3/bl, IUTAHETHI, X BUJIUMOE JABHKEHHE.

ConHeunas cucreMa.

Connue. ConHeyHas akTUBHOCTh. MicTounuk sHeprun CosHua u 3BE37.

3BE31bl, UX OCHOBHBIE XapaKTEPUCTUKH. JlMarpamma «CIEKTpalbHbBIN KJIACC — CBETHUMOCTbB.
3BE31bl TJIABHOW MOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTBY JUISl 3BE3] IJIaBHOM
[IOCJIEIOBATENILHOCTU.  BHyTpeHHee  crpoeHue  3BE€34. CoBpeMEHHbIE MPEACTaBICHUS O
IIPOUCXOXKAEHNUHU U 3BoItoLmu ColHIA U 3BE311. DTambl KU3HU 3BE3 .
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Mneunsiii [yt — Hama ['anaktuka. Ilonoxxenne u aeuxkenue ConHua B ['anaktuke. Tumbl
rajakTuk. Panuoranaktuku u kBazapbl. UEpHbIE ABIPHI B A/Ipax rajJakTHK.

Bcenennas. Pacmpenune Bceenennoit. 3akon Xa606ma. PasOeranwe ramaktuk. Teopus
Bbonpuioro B3peiBa. PennkroBoe usnyyeHue.

MacmrabHnast ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie npo6iieMbl aCTPOHOMUM.

Yuenuueckue naonrooenuas.

Habmronenust 3B€3qHOr0 Heba HEBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHMEM KOMIIBIOTEPHBIX
MIPUIOKEHUHN ISl OTIpEeNIeHUs MOI0XKEeHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3us CeBepHOro MoyIapus U SpKue 3BE3/BL.

Hab6nronenus B reneckon JIyHbI, IIaHeT, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nyecKuii NPAKTHKYM.

Crioco0b1 m3MepeHHs (U3NYECKUX BEIUYMH C HCIIOJB30BAHHMEM AHAJIOTOBBIX M HH(POBBIX
M3MEPUTENbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM. AOCONIIOTHBIE U OTHOCUTEIIbHBIC
MOTPEIIHOCTH U3MepeHui puzndeckux BenudnH. OIeHKa TpaHul] MOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX H3MEPEHMM, MCCIECIOBAHUN 3aBUCHMOCTEH (PU3NUECKUX BEJIUYUH,
MpPOBEpKa MPEUIOKEHHBIX TUIOTe3 (BbIOOp M3 paboT, OMHCAHHBIX B TEMATHUYECKHUX pa3fenax
«YYeHNUECKHIA IKCIIEPUMEHT, 1a00paTOpHbIE PaOOTHI, TPAKTHKYM)).

O0o0marniee NnoBTOPeHUeE.

O06o0061IeHne U cucTeMaTH3aIUs Co/lep KaHusl pa3aenoB Kypca «Mexanukay, «MonekymnspHas
¢u3nKa 1 TEPMOJUHAMUKAY, «IIEKTpoauHaAMuKay, «KoneOanus u BOIHB, «OCHOBBI CIIEUAIEHON
TEOpUU OTHOCUTENBHOCTUY, «KBaHTOBas Gpusukay, «IEMEHTHl aCTPOHOMUU U aCTPOPUIUKI.

Ponb ¢u3uky U aCTpPOHOMUHU B SKOHOMHUYECKON, TEXHOJIOTUYECKON, COIUATBHON U ITUYECKOU
cdepax HesTETBHOCTH YeJIOBEKa, POJIb M MECTO (U3WKU M aCTPOHOMHUH B COBPEMEHHOH Hay4HOUH
KapTUHE  MHpa, 3HAYCHHE  OMNHCATEJIbHOW, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTENBHON U
MPOTHOCTUYECKOM (GYHKIMKA (U3MUECKONH Teopuu, poiib (PU3NYECKON Teopuu B (HOPMHPOBAHHUH
NPEJCTAaBICHUH 0 (U3NIECKON KapTHHE MHpA, MECTO (PM3MYECKON KapTHHBI MHpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUNA O IPUPOJE.

MesknpeamMeTHbie CBSI3H.

Nzyuenne kypca ¢usukm yrimyO0néHHOro ypoBHA B 11 Kiacce OCYIIECTBISETCS € YYETOM
CoJIepKaTeIbHBIX MEKITPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OUOJIOTUU, XUMHH, Teorpapuu 1
TEXHOJIOTUH.

Mesicnpeomemmnvie nonamus, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUA:
SBIICHWE, HayudHbId (akT, TUmoTe3a, (Qu3MUeckas BeNUYMHA, 3aKOH, TEOpHUs, HaONIO/ICHNE,
AKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHHE, MOTPEIIHOCTH H3MEPEHUN, M3MEpPUTENIbHbIE
puOopsI, U(poBast 1a00paTopus.

Mamemamuka: pelnieHue CUCTEMBbl ypaBHeHHH. Tpuronomerpuueckue (yHKUUU: CHHYC,
KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BEKTOPHI U MX MPOEKINH
HAa OCH KOOPJIHHAT, CIOXKE€HUE BEKTOpoB. l[Ipow3BomHbie siemMeHTapHBIX (QyHKuUuN. [Ipu3Haku
1o100us TPEYTOJILHUKOB, OTIPEICTICHHE TUIOIIAAH TUIOCKUX (GUTyp 1 00bEMa Te.

Buonozua: >nextpuyeckue sBJICHUS B KUBOM mpupojie, KojebaTeabHble JBUKEHHUS B JKUBOMN
MPUPOJE, DSKOJIOTMYECKUE PHUCKA TPU MPOU3BOJACTBE 3JIEKTPOIHEPTUHU, DIEKTPOMATrHUTHOE
3arpsi3HEHUE OKPYKaIoILEl Cpeibl, YIbTPa3ByKOBasl IUarHOCTUKA B MEJIULIMHE, ONITUYECKHUE SIBJICHUS
B JKHUBOU MpUPOJIE.

Xumusn: CTpOCHHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMUECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHUs KPUCTAIUIMIECKON PEIETKH, CTIEKTPAIILHBIN aHAJIH3.
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T'eozpagpua: marHuTHBIC TONMIOCA 3E€MJIM, 3aJIGKH MArHUTHBIX PyI, (OTOCHEMKA 3EMHOMN
MMOBEPXHOCTH, cericMorpad.

Texnonocus: TPUMEHEHHE IOCTOSHHBIX MATHUTOB, JJICKTPOMArHUTOB, 3JCKTPOIBHIATENb
SlkoOu, reHepaTop MEPEMEHHOTO TOKAa, WHAYKIMOHHAs Te4yb, JHHUM DJIEKTporepenad,
AJIEKTPOJBUTaTENlb, pajap, pPaJdONPHEMHUK, TEJIeBM30p, aHTeHHa, Tenedon, CBUY-mneus,
yIbTPa3BYKOBAsl IUArHOCTHKA B TEXHUKE, IIPOCKIIMOHHBIN arnapar, BOJIOKOHHAS ONTHKA, COJHEUHAsI
6aTape$I, CIIYTHUKOBBIC HpI/IéMHI/IKI/I, AACPHAsA SOHECPIrCeTUKA U SKOJIOTUYCCKUC aCIICKTLI eé pa3sBUTHA.
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IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIPOTPAMMBLI 1[I0 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA3OBAHUAIIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHMsSI YyueOHOro mnpenMera «®usnuka» JTOJKHBI OTPa’KaTh
TOTOBHOCTb U CIIOCOOHOCTb OOYyYaroIIUMXcs PYKOBOJACTBOBATHCSA C(HOPMUPOBAHHON BHYTpEHHEH
NO3HULKEH JMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMi, MO3UTHBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJUIHUOHHBIM LEHHOCTSM POCCUNCKOTO OOILECTBAa, pacIIMpPEeHHE >KU3HEHHOIO
ONbITA U OIBITA ACSATEIBHOCTH B IPOLIECCE PEAIN3ALMKA OCHOBHBIX HAIIPABJICHUN BOCIMUTATEIbHON
NEeSATEIbHOCTH, B TOM YHUCJIE B YAaCTHU:

rPaxIaHCKOr0 BOCIIUTAHMSA:

¢ c(hOPMHUPOBAHHOCTD T'PAXKAAHCKOW MO3UIMH OOYYaIOLIErocsi KaKk aKTUBHOTO U OTBETCTBEHHOTO

4JIeHa POCCUICKOro O0IIECTBa;

SIIPUHITHE TPAAUIMOHHBIX OOIIEYETIOBEYECKMX T'YMAHUCTHUECKUX M JIEMOKPATHYECKUX
IIEHHOCTEH;

®'OTOBHOCTb BC€CTH COBMECTHYIO [JCATCIBHOCTH B HMHTEpPECAX TIPaKIaHCKOI'o O6HI€CTB3,
Y4aCTBOBATH B CAMOYIIPABJIICHUU B O6pa3OBaTeHBHOﬁ OpraHU3anuun;

OYMGHI/IG B3aI/IMOI[eI\/JICTBOBaTB C COLIMAJIbHBIMHA I/IHCTI/ITYTaMI/I B COOTBCTCTBUHU C UX q)YHKI_II/IHMI/I nu
Ha3HAYCHHUEM;

® TOTOBHOCTB K FYMaHHTapHOﬁ n BOHOHTépCKOﬁ ACATCIIbHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHMSA:
¢ chopMHPOBAHHOCTH POCCUIICKOM Ipa’KIaHCKONW MACHTUYHOCTH, TATPUOTHU3MA;

® [ICHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSIM POCCHICKHUX YYEHBIX B
obnacT (pU3UKK U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA:
L4 C(bOpMPIpOBaHHOCTL HPAaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O ITIOBECACHUS,

¢ CrIOCOOHOCTH OIEHMBATh CHTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUCHTUPYSICH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B IE€ATEIBHOCTH YU4EHOTO;

¢ OCO3HAHHUC JIMYHOT'O BKJIaAa B ITIOCTPOCHUC YCTOIZQHBOFO 6y,Z[y1].ICFO.

ICTETHYECCKOIo BOCIINTAHUA:

®3CTETHYECKOE OTHOLIEHHWE K MHpY, BKJIIOYas 3CTETHKY HAy4YHOTO TBOPYECTBA, IMPHUCYIIErO
¢bu3nyeckoi HayKe.

TPY/0BOr0 BOCIIUTAHMA:
e HTEPEC K Pa3IM4YHBIM cepaM NpodhecCHOHANBHON AEATEITbHOCTH, B TOM YHCIIE CBA3aHHBIM C
(Gu3MKOl M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymied mpodeccun u
peaTn30BBIBaTh COOCTBEHHBIE KU3HEHHbIC TUIAHBI;

®TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHMIO W CaMOOOpa3oBaHHIO B oOmacTh (PU3MKKU Ha
HNPOTSKECHUU BCEH KU3HU.
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IKO0JOTHYECKOTr0 BOCIIUTAHMA:
¢ C(hOpMHPOBAHHOCTh ~ JKOJOTMYECKOM  KYJIbTYphl, OCO3HaHHE IJIOOAIBHOTO  Xapakrepa
9KOJIOTUYECKUX MPOOIIeM;

® [UIAHUPOBAHUE M OCYIIECTBIICHUE IEHWCTBUM B OKPYKAIOUIEH CpElle HA OCHOBE 3HAHUS LIEJICHU
YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

® pacIIUPEHHUE OIbITA AESITEIbHOCTU 3KOJOIMYECKON HAINpaBICHHOCTH Ha OCHOBE HMMEIOILUXCS
3HaHUU 10 PU3UKE.

HEeHHOCTH HAYYHOr'0 MO3HAHMS:
¢ c(hOPMHUPOBAHHOCTb MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢uznueckoil HayKu;

® OCO3HAaHUEC NICHHOCTH Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLCCCE UHIYUYCHUSA (1)I/ISI/IKI/I
OCYHICCTBJIATD MMPOCKTHYIO U UCCIICAOBATCIILCKYIO JCATCIIbHOCTE MHAUBUAYAJIbHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble Jiornyeckue 1ecTBUA:
® CaMOCTOSATENbHO  (OPMYIHUPOBATh W  AKTyaJIM3HpOBaTh MpoOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

® OIIPCACIIATD LUCIIN ACATCIIBHOCTH, 3aJaBaTh MapaMETPbl U KPUTCPUH X JOCTUKCHUA,
® BBIABJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHNA B paCCMATPUBACMBIX (bl/ISI/I‘IGCKI/IX SABJICHUAX,

e pa3pabaThiBaTh IUIAH pelIeHHs] MpoOJIeMbl C y4ETOM aHalu3a UMEIOIINXCS MaTepUaIbHBIX U
HEMAaTEpPUAJIbHBIX PECYPCOB;

® BHOCUTb KOPPCKTUBBI B JACATCIBbHOCTb, OLOCHHBATH COOTBCTCTBHC PC3YJIbTATOB MLECJIAM,
OIICHUBATHb PUCKU HOCJIGI[CTBI/II;'I JACATCIIBHOCTH,

® KOOPIAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSIX pEaJbHOr0, BHUPTYaJIbHOTO U
KOMOHWHUPOBAHHOTO B3aUMOJCHCTBUS;

® pa3dBUMBAThH KPCATUBHOC MBINUICHUC MMPU PCHICHUHN KU3HCHHBIX HpOGJICM.

ba3oBble ucciaenoBaTeabCcKue AeiicTBHS.
® BJIaJICTDH HaquOﬁ TepMHHOHOFHCﬁ, KIIIOYCBBIMH IMOHATUAMHA U MCTOAaMHU (1)I/I3H‘leCKOI>'I HAYKH;

® BJIaJIeTh HaBbIKAMH Y4eOHO-HUCCIIEI0BATEIBCKON U IPOSKTHOM JIEATEIILHOCTH B 00J1aCTH (DPU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBKO K CaMOCTOSATEIBHOMY IIOMCKY METOJOB pEIIeHUs 3aaay
(u3MYEeCKOro copiep kaHusl, IPUMEHEHHIO PA3IMYHBIX METOI0B TIO3HAHUS;

®BIAJCTh BUIAMH JCSATEIBHOCTH MO TIONYYCHUIO HOBOTO 3HAHUS, €ro HWHTEPIPETAIHH,
npeoOpa3oBaHUI0O W MPUMEHEHHIO B PAa3IMYHBIX YYEOHBIX CUTYaIMsX, B TOM YHCIE TpHU
CO3aHUU Y4EOHBIX MMPOCKTOB B 001aCTH (PU3UKY;
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® BLISIBJIITh IPUYMHHO-CIICICTBEHHBIE CBSI3HM U aKTyaJIM3UPOBATh 3a7ady, BBIIBUTaTh TUIIOTE3Y €€
peleHus, HaXOAWTb AapryMEHTBbl I JIOKAa3aTelIbCTBA CBOUX YTBEPXKICHUM, 3a/1aBaTh
IapaMeTpbl U KPUTEPUU PELLICHMUS;

® AHAJIM3UPOBATH NMOJYUYCHHBIC B XOAC PCHICHUA 3aaa4d pPC3yIbTaTbl, KPUTHYCCKU OLCHUBATH UX
AOCTOBCPHOCTD, IPOTHO3UPOBATH H3MCHCHHUEC B HOBBIX YCJIOBUSIX,

®CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIE 33JaYd B OOPa30BATEIbHOW AEATEIBHOCTH, B TOM
qyclie IPU U3YYeHUH (DU3HKY;

® 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM, OLIECHUBATh IPUOOPETEHHBIH OIBIT;

® yMEeTh IEPEHOCUTD 3HAHUS 10 (PU3HKE B IPAKTUYECKYIO 00JIACTh KU3HEACSITEIbHOCTH;
® yMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTei;

® BBIJIBUIaTh HOBBIE UJIEH, IIPEAJIaraTh OpUrHHAIbHBIE IOAXO0AbI U PELICHUS;

® CTaBUTb NPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE allbTePHATUBHBIC PEIICHMUS.

Padora ¢ undopmanmeii:
® BJ1aJIeTh HaBbIKAMH MOJIy4eHUs HHPOopMaMK (U3NYECKOTO COAEP KaHUS U3 HICTOUHUKOB Pa3HBIX
TUIIOB, CAMOCTOSATCIIBHO OCYHICCTBJIATH IMOUCK, dHAJIN3, CUCTCMATU3AlIUI0 U UHTCPIPCTALUTO
MH(pOPMALUU Pa3INYHBIX BUJIOB U (OPM NPEICTaBICHUS;

® OLICHUBATHL JOCTOBCPHOCTDH I/IH(I)OpMaI_II/II/I;

® 1ICIIOJIb30BaTh CpPE/CTBA MH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHN B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a]1a4 C COONI0IeHHEeM TpeOOoBaHUM
APrOHOMHKH, TEXHUKU 0€30MaCHOCTH, THTHEHBI, PECYPCOCOCPEKEHNUS, TIPABOBBIX U AITHYCCKHIX
HOPM, HOpM MH(GOPMAITMOHHON O€3011aCHOCTH;

® CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEPKaHUS B Pa3IMYHbIX QopmaTax ¢ y4ETOM Ha3HAYEHUS
uHpOpMallMM M IIeJIEBOM ayqUTOpPHUH, BBIOMpas ONTHMAaJbHYIO (OpMy MpencTaBleHUs U
BU3yaJIU3alUu.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJILHbIE y‘{eﬁﬂble JelcTBHUA:
¢ OCYUICCTBIIATDH O6H.[€HI/Ie Ha ypoKax (pl/ISI/IKI/I n BO BHe-ypquoﬁ ACATCIIbHOCTH,

® PacTiO3HABATh MPEANOCHITKYA KOHQIUKTHBIX CUTYAIMHA U CMSTYATh KOH(IJIUKTHI,
® pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;
® [IOHMMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAaHAHON ¥ HHIMBUIYaTbHON paOOTHI;

®BHIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBHH € Yy4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJIOT0 4IEHA KOJUIEKTHBA,

® [IPUHUMATH LIEJIM COBMECTHOM AEATEIBHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH JACHCTBUSA 110
€€ JOCTWKEHHIO: COCTaBJIATh IUIAH JEUCTBUM, pPACHpenessiTb POJM € YYETOM MHEHUU
YYaCTHUKOB, 00CY>XJaTh pe3yIbTaThl COBMECTHON pabOTHI;

® OIICHMBATh KayeCTBO CBOETO BKJIAJa M KaXJIOTr0 y4yaCTHHKAa KOMaHAbI B OOLIMHA pe3yabTaT IO
pa3zpaboTaHHBIM KPUTEPUSIM;
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e [Ip€ajiaratb HOBBIC TIPOCKTHI, OHLOCHHWBATH HJACU C TMO3WIHWHW HOBU3HBI, OPWUIHMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,

® OCYILIECTBIIATh MO3UTUBHOE CTPATErMUECKOE MOBEACHUE B PA3JIMYHBIX CUTYaAlLUsX, MPOSIBIATH
TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUIIMATHBHBIM.

PeryasitTuBHble yHUBEpPCAJIbHbIE YUeOHbIE 1eiliCTBUSA
Camoopranusanus:
® CAMOCTOSITEJIFHO OCYIIECTBJISITH TO3HABATEIBHYIO JEATEILHOCTh B 00ONacTh (PU3UKU U
ACTPOHOMUHU, BBISBIIATH MIPOOJIEMBI, CTABUTH U JOPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

® CAMOCTOSITEJIbHO COCTABJATh IUIAH PEIICHUS PACUYETHBIX M KAYECTBEHHBIX 3a/a4, IUIAH
BBITIOJIHCHHSI TPAKTHUYECKOW pPAOOTBI C Y4E€TOM MMEIONIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTECHHM;

® 1aBaTh OLIEHKY HOBBIM CUTYaIIHsIM;
® pacIIMpsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATNOUYTEHU;

e 1e7aTh OCO3HAHHBIA BBIOOP, APTYMEHTHPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;

® OIICHUBATh IPUOOPETEHHBIN OIIBIT;

® CII0COOCTBOBATh (POPMHUPOBAHUIO U TPOSBICHUIO SPYIUIMH B 001acTd (DU3MKHU, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIIbHBIN U KYJIBTYPHBIH YPOBCHbD.

CaMOKOHTpO.TIB, MO OHAJbHBIA HHTEJJIEKT:
® [aBaTb OLCHKY HOBBIM CHUTyallUsAiM, BHOCHTH KOPPCKTUBBI B HACATCIBHOCTb, OLCHUBATDH
COOTBCTCTBHUC PCIYJILTATOB LICIISIM,

® BJIaICTh HaBBIKaMU IM03HABATCIILHOM perJ'IeKCI/II/I KaK OCO3HaHHs COBCPHIACMBIX )IGIZCTBHIZ u
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PC3YJIBTATOB U OCHOBaHHﬁ;

® ICTIOJIB30BATh MPUEMBI peIICeKCHH ISl OLECHKH CUTYAIUH, BEIOOpA BEPHOTO PEIICHHUS;
® yMETh OLICHUBATbh PUCKU U CBOCBPEMEHHO IIPUHUMATh PEIIECHUS 10 UX CHIKEHUIO;

® I[PMHUMATh MOTHBBI U apIyMEHTBI JPYTHUX IIPU aHAJINU3€E PE3yJIbTaTOB EATEIbHOCTH;

® IPUHUMATD ceOsl, TOHUMasi CBOM HEJOCTATKU U JOCTOMHCTBA;

® I[PMHUMATh MOTHBBI U apI'yMEHTBI JPYTUX IIPH aHAJIU3€E PE3YJIbTaTOB IEATECIbHOCTH;

® [IpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIUOKH.

B npouecce 1oCTHXKEHUSI JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IMPOrpaMMbl MO (GU3UKE A YPOBHS
cpeaHero oOmiero oOpa3oBaHMs Y OOYYArOIIUXCS COBEPIIEHCTBYETCS AMOIIMOHAJIBHBIN HHTEIUIEKT,
npe/oararImi cOopMUPOBAHHOCTH:
® CaMOCO3HAHHS, BKJIIOYAIOIIECTO CIIOCOOHOCTh IOHMMATh CBOE SMOIIMOHAIBHOE COCTOSHUE,
BUJICTh HATPABJICHUS Pa3BUTHs COOCTBEHHOH SMOIMOHANIBLHOW cepbl, ObITh YBEpECHHBIM B
cebe;
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® CAaMOPETYJTMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE MOBEJIEHNE, CIOCOOHOCTh aJalTUPOBATHCS K AIMOIIMOHAIEHBIM U3MEHEHUSIM U MPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

L4 BHy’I‘pCHHCﬁ MOTHBAIINU, BKJ'IIO‘IaIOHIGI\/JI CTPEMIJICHUEC K JOCTHKCHHUIO LICJIN U YCIICXY, OIITUMHU3M,
HWHUIIMATUBHOCTH, YMCHUC ﬂeﬁCTBOBaTL, Hncxoas U3 CBOUX BO3MO)KHOCTCﬁ;

®OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh IOHMMATh 3MOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBHIBaTh €r0 TMpPU OCYIIECTBIEHUU OOLIEHMs, CIOCOOHOCTh K COYYBCTBHIO U
COIIEPEIKUBAHUIO;

® COLIMAIBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAaWBATh OTHOLICHHS C JPYTUMHU
JIOABMH, 3a00TUTHCSI, IPOSABIIATH UHTEPEC U pa3pemiaTb KOHQIUKTHI.

IMPEAMETHBIE PE3VJIBTATEI

K konuy o0yuenus B 10 knacce npeiMeTHbIE pe3yabTaThl HA YIITyOIEHHOM YPOBHE JOJDKHBI OTPaKaTh
c(OpPMUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHHM:
® [IOHUMATH POJIb (PU3UKU B SKOHOMHUYECKOH, TEXHOJIOTUIECKOM, IKOJIOTHUECKON, COIUAIBHON U
ATHYECKON cdepax NesTeJbHOCTH YEJIO0BEKa, POJib U MECTO (PU3UKHU B COBPEMEHHOW HayyHOU
KapTMHE MHpa, 3HAYEHUE ONMCATENIIbHOW, CHCTEeMAaTU3UPYIOIIEeH, OOBACHUTEIBHOH U
MPOTHOCTUYECKON (YHKIMI (PU3MUECKON TEOPHH — MEXaHHWKH, MOJEKYJISpHOW (u3uku u
TEPMOJIMHAMUKH, POJIb (PU3HYECKON TeOpHH B (OPMHUPOBAHUU IIPEJCTABICHUHN O pu3nueckon
KapTUHE MUPA;

® pa3IMYaTh YCJIOBHUS TNPUMEHUMOCTH MoOAeNned (PU3MUECKUX TeJl W TPOLECCOB (SABICHHM):
WHepIUallbHas cuUcTeMa oTcué€Ta, aOCOJITHO TBEPAOE TeEJIO0, MaTepualbHas TOYKa,
PaBHOYCKOPEHHOE JIBIDKEHUE, CBOOOJHOE TaJeHue, abCONIOTHO ympyras aedopManus,
a0COJIFOTHO yMpyroe u aOCOJIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJCIM Ta3a, KHUIAKOCTH U
TBEPAOTO (KPUCTAJUIMYECKOTO) Tella, WJICAIbHBIA Ta3, TOYCYHBIH 3apsji, OIHOPOIHOE
AJIEKTPUUYECKOE TOJIC;

e pa3nuyaTh yCIOBHs (TPAHMIBI, O0JIACTH) TPUMEHUMOCTH (DH3UYECKHX 3aKOHOB, TOHUMATh
BceoOmuii xapakTep (GyHIAaMEHTAIbHBIX 3aKOHOB M OTPaHHMYEHHOCTb WCIOJB30BaHUS
YaCTHBIX 3aKOHOB;

® AHAJIM3UPOBATh M OOBICHATH MEXAHMYECKHE MPOILIECCHl U SBJICHUS, HCIOIb3Yysd OCHOBHBIC
MOJIOKEHUSI M 3aKOHBI MEXAaHUKU (OTHOCHUTENBHOCTh MEXaHMYECKOTO IBHKECHHS, (OPMYIBI
KHHEMAaTUKH PaBHOYCKOPCHHOTO IIBIKEHUS, TMpeoOpa3oBaHus [anwies Uisi CKOPOCTH H
repeMeneHus, 3akoubl Hpl0TOHA, MPUHIMI OTHOCHUTENIBHOCTH [anuies, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAHEHHSI UMITYJIbCA U MEXaHUYECKOM SHEPTUH, CBS3b PabOTHI CHIIBI C
W3MEHEHHEM MEXAaHMYECKOW HHEPruu, YCJIOBHS paBHOBECHs] TBEPIOrOo Tea), MPU ITOM
WCIIOJb30BaTh MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHS NPUMEHUMOCTH
(u3MUecKUX 3aKOHOB: MpeoOpa3oBaHUil ['amuiesi, BTOpPOro M TpeTbero 3akoHOB HbIOTOHA,
3aKOHOB COXPaHECHUS UMITYJIbCAa U MEXaHUYECKOM YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

® AHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIE IIPOLIECCH] U SBJICHHUS, UCIIOIb3Ysl OCHOBHbIE IOJI0KEHUS
MKT 1 3aK0OHBI MOJIEKYJIIPHON (PM3UKK U TEPMOJUHAMUKH (CBSI3b AABICHUS HJICAIBHOTO ra3a
CO CpEIHEW KMHETUYECKOM SHEPrueu TEIIOBOrO JABMKEHUS M KOHLUEHTPAIUEN €ro MOJEKYI,
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CBSI3b TEMIIEPATYPBI BELIECTBA CO CPEAHEN KUHETUUECKON SHEPrUEN TETIJIOBOTO JBUKECHUS €TI0
YaCTUll, CBA3b JIABJICHUs MJICAIBHOIO ra3a ¢ KOHUEHTpAaIMed MOJIEKYJ U €ro TeMIepaTypoi,
ypaBHeHue MeHneneeBa—Knaneiipona, nepBblil 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUS
SHEPTHM B TEIUIOBBIX MPOLIECCaX), MPH 3TOM HCIOIb30BATh MATEMAaTHYECKOE BBIpAKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBHS IPUMEHUMOCTH yYpaBHeHUs MenaeneeBa—KianeipoHa;

® AHAJIM3UPOBATh U OOBSCHATH JJIEKTPUUECKHUE SIBICHHS, HCIIOJIb3YS OCHOBHBIE IMOJOXKEHHUS U
3aKOHBI JJIEKTPOJMHAMUKH (3aKOH COXpPAHEHMs JJIEKTPUYECKOro 3apsna, 3akoH Kyiona,
MOTEHIIUAJIBHOCTh AJIEKTPOCTATUYECKOTO TOJS, MPUHIUI CYMNEPHO3UIUUA 3IEKTPUUECKUX
MOJIeH, MpU 3TOM yKa3blBasl YCIOBUSI MPUMEHUMOCTU 3akoHa KyroHa, a Takke MpakTUYeCKU
Ba)KHBIC COOTHOIICHMS: 3aKOHBI OMa IJid y4acTKa LENU U JJIs1 3aMKHYTOW 3JIEKTPUUYECKOU
uenu, 3akoH Jxoyna—Jlenna, npasuna Kupxroda, 3axonst @apazest 1711 3JEKTPOIH3a);

® OMHMCHIBATh (PHU3UUECKHUE MPOIECCHI U SIBICHUS, UCIIONb3Yys BEIMYUHBI: IEPEMEIICHHUE, CKOPOCTb,
YCKOpeHI/IC, I/IMHYJII)C TCJIa U CHUCTCMBbI TCJI, CHJIa, MOMCHT CHJIbl, HAaBJICHHUC, ITIOTCHIIMAJIbHAas
SHEPTHA, KHHETHYECKas SHEPTHUs, MeXaHH4YeCcKast JHEPrus, pabota CHUIB,
LIEHTPOCTPEMUTEIILHOE YCKOPEHHE, CUla TSKECTH, CUJla YIIPYTOCTH, CUJIa TPEHUS, MOIITHOCTbD,
SHEPTHsl B3aWMOJICHCTBUS Tella ¢ 3emiéid BOMM3M €€ TOBEPXHOCTH, JHEPTHUsl YIPYrou
nedopMaliii TPYKUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIOTHAs TemrepaTypa Tena, paboTa B
TEPMOJMHAMUKE, BHYTPEHHSISI SHEPTHUs UI€AIbHOTO OAHOATOMHOTO Ta3a, paboTa uaeaabHOTro
rasa, OTHOCHUTEJIbHAs BIAXHOCTh Bo3ayxa, KIIJI wuaeansHOro TemioBOro ABUTraTENs;
3JIEKTPUYECKOE TOJIe, HAMNPSHKEHHOCTh JJIEKTPUUECKOrO MOJs, HANpsHKEHHOCTh  OJIA
TOUYCYHOI'O 3ap;111a i 3ap;1)1<eHH0r0 mapa B BaKyYMe U B III/IBJICKTpI/IKe, IIOTCHIIHNAJI
AJIEKTPOCTATHYECKOTO TOJIs, Pa3HOCTh IMOTCHIIMAIOB, AJICKTPOJBIDKYINAS CHJIA, CHJa TOKa,
HanpspDKEHUWEe, MOIIHOCTh TOKa, JJIEKTpUyeckas EMKOCTh IUIOCKOTO  KOHJAEHCaTopa,
COTNPOTUBJIEHWE YydYacTKa IIEMHA C TIOCJIEN0BAaTeIbHBIM U TapaJlIeIbHBIM COCIUHEHHEM
PE3UCTOPOB, SHEPTHUS ANEKTPUUECKOTO MO KOHJEHCATOPA;

¢ O0BSICHATh OCOOCHHOCTH TPOTEKAaHUS (DU3MYCCKUX SIBIICHUI: MEXaHHMUYECKOE JIBUKCHUE,
TEIJIOBOE JIBU)KCHHE YaCTHI[ BEIIECTBA, TEIJIOBOEC paBHOBECHE, OPOYHOBCKOE IBIIKCHHE,
muddy3us, UCHapeHHe, KUMEHHE ¢ KOHJCHCAIWS, IUIABJICHHE W KPHCTAJLTH3AIHs,
HAMPaBJICHHOCTh TEIUIONEpeIau, 3JICKTPU3AIHs TE, SKBUIOTCHIIMAIBHOCTh MOBEPXHOCTH
3apsHKEHHOTO TIPOBOTHHKA,

® [IPOBOANTH HCCJENIOBAaHHWE 3aBUCUMOCTH OJHON (U3NYECKON BEIWYHHBI OT JAPYroil c
WCIIOJIB30BAHUEM TIPSMBIX U3MEPEHU, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3yNabTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHUJE I'PAQUKOB C y4ETOM
aOCOJTIOTHBIX MOTPEIIHOCTEH N3MEPEHUH, JIeNlaTh BHIBOJIBI IO PE3Y/IbTaTaM HUCCIIEOBAHUS;

® [IPOBOJUTH KOCBEHHBIE M3MEPEHHs (U3NYECKUX BEIMYHMH, MPH 3TOM BBHIOMPATh ONTUMAIBHBIN
METOJ] M3MEPEHHUs, OLIEHUBaTh aOCOJIIOTHBIE W OTHOCHTEJbHBIE IOIPEHIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHHUH;

¢ [IPOBOJIMTH OIBITHI [0 IPOBEPKE NPEIJIOKEHHOW THIIOTE3bl: IUIAHUPOBATH SKCIIEPUMEHT,
coOUpaTh SKCNEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3MpPOBATh IIOJIYYEHHBIE pPE3yJIbTaThl U
JieJ1aTh BBIBOJ O CTATYCE IIPEMJIOKEHHON TUIIOTE3BI;

e cOOMIONIaTh TpaBMIIa OE30MacHOTO TPYy/Aa MPH MPOBEICHUH HCCICIOBAHMN B paMKax y4deOHOTO
JKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM NEATEeIbHOCTH C
WCTIOJIb30BAHUEM MU3MEPHUTEIBHBIX YCTPOHCTB U 1a00paTOPHOTO 000PYIOBAHHUS;
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epeliath pacuéTHbIE 3aauM C SBHO 3aJaHHON M HEABHO 3aJaHHOW (DU3MUECKON MOJIEbI0: Ha
OCHOBAHMHU aHallM3a YCJIOBUS OOOCHOBBIBATH BBIOOP (PHU3MUECKOM MOJEIM, OTBEYaroIei
TpeOOBaHUSAM 3a/la4yM, NPUMEHATH (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIATHI
(¢bu3nueckux TEOpUH TMpHU HCIONB30BAHUM MaTeMaTHMUECKUX METO/JOB pelIeHHs 3ajad,
IIPOBOJUTH PACUETHl Ha OCHOBAHMM HMEIOLIMXCS JaHHBIX, AHAJIMU3UPOBATH DPE3YJIbTATHl U
KOPPEKTUPOBATh METOJIBI PEILIEHU ¢ YYETOM IIOJIYYEHHBIX PE3YyJIbTaTOB;

epelaTh Ka4eCTBEHHbIE 3a/1auu, TpeOyrolyue MPUMEHEHUs 3HAHWW U3 pa3HbIX pas3esioB Kypca
¢u3uKY, a TakKe WHTErpalliy 3HAHUHA U3 JPYTruX MPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKIIA!
BBICTPAMBaTh JIOTMYECKYIO LENOYKY PAaCCyKICHUH C ONOpPOM Ha M3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

® IICTIOJIb30BAaTh TEOPETUYECKHE 3HAHUSA I OOBSICHEHUS OCHOBHBIX IPUHLUIIOB pabOThI
M3MEPHUTEIBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;

® [IPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYXKAIOILET0 MHUPa, B Pa3BUTHE TEXHUKU M TEXHOJIOTH;

® AHAJIM3UPOBAaTh M OIIEHMBATh MOCIEACTBHS OBITOBOM W NPOM3BOACTBEHHON J€ATEIbHOCTU
YejloBeKa, CBSI3aHHOM ¢ (U3MYECKMMM TMpoLeccamMM, ¢ TO3ULHUH  3KOJIOrMYecKon
0€30I1aCHOCTH, MPEJICTABICHUH O PallMOHAIBLHOM MPUPOOIOIB30BaHUU, @ TAKXKE PazyMHOM
WCIIOJIb30BAHUU  JOCTWKEHUM HAyKM M TEXHOJOTMM 1  JaJbHEHIIEero pa3BUTHS
YeJI0BEYECKOro 00I11eCTBa;

® IPUMEHATHh Ppa3INYHBIe CHOCOObI paboThl ¢ WHpOpManued (U3NYECKOro COAEpKAHUSA C
HCIIOJIb30BAaHUEM COBPEMEHHBIX HH(DOPMAIIMOHHBIX TEXHOJIOTMM, MPH 3TOM HCIOJIb30BATh
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUU IJIs MOMCKA, NMepepaboTKU U HPEIbSIBICHUS
y4eOHOM ¥ Hay4HO-TIOMYJIAPHONH HWHGPOpPMAIMK, CTPYKTYPUPOBAaHUS W HWHTEPHpPETAINU
nH(pOpMallUY, TOMYYEHHOW U3 pa3IUYHbIX MCTOYHHUKOB, KPUTHYECKH AaHAJIU3UPOBAThH
MoJy4aeMyto MH(OpMAIMI0 U OLIEHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIUXCS
3HaHWi, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHNKA HH()OpMAITIH;

® [TPOSABJIATE OPraHHU3allMOHHBIC KW ITO3HABATCJIBHBIC YMCHHUA CaMOCTOATCIIBHOTO HpI/IO6peTeHI/IH
HOBBIX 3HAHHUH B MponIecCcCe BBIMMOJIHCHUA TPOCKTHBIX U y‘le6HO-I/ICCHCI[OBaTeJIBCKI/IX pa60T;

epaboTaTh B TPYIIE C HCIOJHEHHEM pPAa3IMYHBIX COLMAIBHBIX DPOJICH, TUIAHHPOBATH paboTy
IPYIIIBbI, PALIMOHATILHO PACIIPEAEIATh AE€ATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJeKBAaTHO
OLIEHUBATh BKJIA/ KaXKI0T0 U3 YUaCTHUKOB I'PYIIIBI B PELICHUE pacCMaTpUBaeMOil IPoOIIeMBl;

® [IPOSIBIIATh MOTHBAIMIO K Oynymied mpodecCHOHAIBHON NeATEIBbHOCTH 1O CIEIHAIBHOCTIM
(bUBUKO-TEXHUUECKOTO MPODHUIIS.

K koH1y o6ydenus B 11 knacce nipeiMETHbIE PE3YAbTaThl HA YIIIyOJEHHOM YPOBHE J0JKHBI OTpaXKaTh
Cc(OPMHPOBAHHOCTh Y O0YUAIOIUXCSA YMEHUI:
®[IOHUMATh POJb (PU3UKKM B SKOHOMHUYECKOW, TEXHOJOTHUECKOW, COLMAIBHOW W ITUYECKOMN
cdepax AeSITEeIbHOCTH YEJIOBEKa, pojib U MECTO (M3UKU B COBPEMEHHON HayyHOW KapTUHE
MHpa, pOoJib ACTPOHOMHHU B NPAKTUUECKOW JESITEIBHOCTH YEJIOBEKA U JlajbHEMIIEM HaydHO-
TEXHUYECKOM pPa3BUTHH, 3HAYCHHUE OMMCATEIbHOMN, CUCTEMAaTU3UPYIOIIEH, OOBSICHUTEILHONU U
MPOrHOCTUYECKON (PYHKIMHA (PU3NUECKOI TEOPHH — 3IIEKTPOAMHAMUKY, CHIELIMAIbHON Teopun
OTHOCUTEIIFHOCTH, KBAaHTOBOW (H3UKH, pOJb (PHU3MUECKO Teopud B (POpMUPOBAHUH
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MPEICTaBICHUH O (PU3NIECKON KapTHHE MHUpA, MECTO (U3NYECKON KapTUHBI MHUpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPECTABICHHIA O IPUPOJIC;

e pasznyaTh YCIOBUSA NPUMEHHUMOCTH MoJielel (U3UYECKUX TeI M TMPOIECCOB (SIBICHUN):
OJTHOPOJHOE DJICKTPUYECKOE U OJHOPOJHOE MArHUTHOE TOJIsl, TAPMOHHYECKUE KOJICOaHWs,
MAaTEMAaTHYECKUA MAasITHUK, WJCabHbIA NPYKUHHBIA MasTHUK, TAPMOHHYECKHE BOJIHBI,
WJeaNbHbI KoJeOaTenbHbI KOHTYpP, TOHKas IJMH3a, MOJEJe aToma, aTOMHOTO sjpa H
KBAaHTOBOM MOJICJIM CBETA;

e pa3uyaTh YCIOBUA (TpaHUIBl, O0JACTH) TPUMEHHUMOCTH (U3MYECKHUX 3aKOHOB, IMOHUMATh
BceoOmmMi xapaktep (yHIaMEHTaIbHBIX 3aKOHOB W OrPAaHUYCHHOCTh HCIIOJIh30BAHUS
YaCTHBIX 3aKOHOB;

® AHAJTM3UPOBATh U OOBSACHATH AJIEKTPOMATHUTHBIC MPOIECCHI U SIBICHUS, UCIOIB3Ysl OCHOBHBIC
TOJIOKEHUSI U 3aKOHBI DJIEKTPOJUHAMUKU M CIIEHUATBHON TEOPUH OTHOCUTEIHHOCTH (3aKOH
COXpaHEHUS  DdJCKTPUYECKOro  3apsna, cwia Awmmepa, cwia JlopeHna, 3akoH
BJIEKTPOMArHUTHON HMHAYKIMHU, TpaBuiio Jlenna, cBa3p IJC caMOMHAYKIUHM B 3JIEMEHTE
3JIEKTPUUYECKOM LEMU CO CKOPOCTHIO M3MEHEHHUSI CUJIbl TOKA, MOCTYJIAThI CIIEUAIBbHON TEOpUU
OTHOCHUTEJIbHOCTU DWHIITEHHA);

® AHAJIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOLECCHl M SBICHUS, HCIOJB3YysS TOJOKEHUS
KBaHTOBOH (U3UKH (ypaBHEHHE DifHITelHA 1711 poTo3(d(dekTa, mepBblii U BTOPOH MOCTYIaThI
bopa, npuHmMm cooTHOIIEHUs1 HeompenenéHHOCcTel [el3eHOepra, 3aKOHBI COXPaHECHHS
3apsA0BOI0 M MAacCOBOTO YMCEN U DHEPIUMM B SIAEPHBIX PEaKLHUAX, 3aKOH PaJIUOAKTHBHOIO
pacraja);

® ONMCHIBaTh (PU3MUECKHE TPOLECChl U SBJICHHS, HCIIOJIb3YS BEJIMYHMHBI: HaMpPSHKEHHOCTD
AEKTPUYECKOTO TMOJIsI, MOTEHLHUAN 3JIEKTPOCTaTUYECKOrO II0JIs, Pa3HOCTh IOTEHIIMAJIOB,
ANEKTPOABIIKYILAS CHJIA, WHAYKIMST MarHUTHOTO IOJIsl, MarHUTHBIA TOTOK, cuia AMIepa,
UHAYKTUBHOCTb, 3JEKTPOJBMXKYINAs CHUJIa CAMOMHIYKLHH, 3HEPIrUs MAarHUTHOIO IOJIs
IIPOBOAHMKA C TOKOM, PEJIATUBUCTCKUNA MMIIYJIBC, TIIOJHAsE DHEPrUs, HHEPIUs IOKOS
CBOOOJHON YaCTHUILIBI, SHEPTHsl U UMITYJIbC (DOTOHA, MAacCOBOE YMCIO U 3apsll A1pa, SHEPTUs
CBSI3HU 571pa;

® 00BSACHATH OCOOCHHOCTH TPOTEKAHUS (PU3MUECKHX SBIICHUN: SJICKTPOMArHUTHAs WHIYKIIHS,
CAMOWHJIYKIIWSI, PE30HAHC, WHTESPPEPEHIUS BOJH, JAUPPAKIHSA, JAUCICPCUS, IOJIHOE
BHYTpEeHHeEe oOTpakeHue, GoTtodnekrpuueckuii sddext (pororddexr), anppa- u Oera-
pacmajbl siiep, raMMa-u3inydeHue saep, GU3NYecKrue MPUHIIUIBI CIIEKTPATbHOTO aHalnu3a U
paboTHI 1a3epa;

® OTIpEeNATh HANPABICHUE MHIYKIIUM MAarHUTHOTO TMOJIS MPOBOJAHMUKA C TOKOM, CHIIBI AMIiepa U
cuibl JIopeHia;

® CTPOUTH M300pa)KeHUE, CO3/1aBaeMOe IIOCKUM 3€PKaJIOM, TOHKOM JIMH30M, U paCCUUTHIBATH €TI0
XapaKTePUCTHUKH;

¢ [IPUMCHATH OCHOBOIIOJIAratOIInue aCTPOHOMHUYCCKUC NTOHATUSA, TCOPUHU U 3aKOHBI AJId aHalin3a U
00BACHEHHS (1)PI3PI‘I€CKI/IX MpouecCCoB, IMPOUCXOAAIINX B 3Bé3,I[aX, B 3BE3IHBIX CHUCTEMAX, B
MEXTaIaKTHIECKON cpeac; ABUKCHUA HEOECHBIX TCJI, 3BOJIIOITUHA 3BE3 U BCCHCHHOﬁ;
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® [IPOBOANTH HCCJIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEJIMYMH C HMCIOJIb30BAHHEM IMPSMBIX
U3MEpEeHUH, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH pe3yabTaThl MOJYyYEHHOM
3aBUCUMOCTH (PU3MUYECKUX BETUYMH B BUJIE IPa(PUKOB C YIETOM aOCOIIOTHBIX MOTPEITHOCTEN
M3MEpEeHUH, J1elaTh BHIBOJIBI 110 pe3yibTaTaM UCCIeI0OBAaHUS;

® [IPOBOANTH KOCBEHHBbIE M3MEpEeHHs (PU3MUECKHX BEIWYHH, MPU 3TOM BBIOMPATH ONTUMANbHBII
MCTOA HU3MCPCHUA, OLCHUBATH a6COJIIOTHBIC U OTHOCHUTCIIBHBIC IMOTPCIIHOCTU MNPAMBIX H
KOCBEHHBIX U3MEPEHHUI;

® [IPOBOAUTH OIBITHl [0 IIPOBEPKE MPEIJIOKEHHON TIMIIOTE3bl: IUIAHUPOBATH JKCIEPHUMEHT,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, AHAJIM3UPOBATH IIOJYyYEHHBIE pPE3YJIbTaThl U
JIeNaTh BBIBOJ O CTaTyCce NPEJI0KECHHON THIIOTE3BI;

® OIMMCBIBATh MECTOBI ITOJTYYCHHA HAYYHBIX aCTPOHOMHNYCCKUX 3H8.HHI>'I;

e coOMIOIaTh TpaBMiIa OE30MacHOrO TPy/Aa MPH MPOBEICHUH MCCIETOBAHUN B paMKax ydyeOHOro
HKCHEPUMEHTAa, MPAKTUKyMa M Yy4eOHO-HCCIIE0BATEIbCKOW M MPOEKTHOM NEeSATETBHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1ab0OpaTopHOro 000py0BaHUS;

epemarh pacy€THHIC 33aaud C SBHO 33/IaHHOM M HESBHO 3aJaHHON (pU3MUECKOi MOJENblo: Ha
OCHOBAHMHU aHajJM3a YCJIOBMS BbIOMpPATh (U3MUECKHE MOJETH, OTBEYarolue TpeOOBAHUAM
3aaud, IPUMEHITh (POPMYJIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThl (PU3UUYECKUX TEOPUil
IIPY HCIIOJIB30BAHMM MAaTEMAaTHYECKMX METOJOB pEUICHUs 3a7ad, MPOBOAUTH PacdE€Thl HA
OCHOBAaHMM MMEIOIIMXCS JTaHHBIX, aHAJU3UPOBATh PE3yJlbTAThl U KOPPEKTUPOBATH METOJBI
peleHus ¢ y4€TOM MOJy4YECHHBIX pe3yJIbTaTOB;

epeliaTh Ka4eCTBEHHbIE 33/1auu, TpeOyrolue NPUMEHEHUs 3HaHWW U3 pa3HbIX Pa3lesioB Kypca
(¢u3uKY, a TakKKe MHTErpallly 3HAaHUHM U3 JPYTruX MPeIMETOB €CTECTBEHHO-HAYYHOT'O IMKJIA!
BBICTPauBaTh JIOTMYECKYI0 LENOYKY pPACCYKICHHUH C OIOPOM Ha U3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUECKUe SBICHUS;

® ICII0JIB30BaTh TCOPETUYCCKUE 3HAHUA I OOBSICHEHHS OCHOBHBIX IIPUHIUIIOB pa6OTH
HU3MCPHUTECIIbHBIX HpI/I60pOB, TCXHUYCCKUX YCTpOﬁCTB N TCXHOJIOTHYCCKUX ITPOLCCCOB;

® [IPUBOJUTH PUMEPHI BKJIaJa POCCUMCKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHUE MPOLIECCOB OKPYXKAIOIEr0 MUPa, B Pa3BUTUE TEXHUKH U TEXHOJIOTHIA;

.aHaJII/I3I/IpOBaTI> U OILCHHUBATH IIOCJIICACTBUA 6BITOBOfI )41 HpOHSBO,Z[CTBGHHOfI JCATCIBbHOCTU
YeJIOBEeKa, CBA3aHHOW ¢ (U3MYECKMMM TpoIecCaMH, C TIO3WUIUKA  DKOJOTHYECKOM
0€30MacHOCTH, MPEICTABICHUN O PAIIMOHAIBHOM MPHUPOJONOIB30BAHUH, 4 TAKXKE Pa3yMHOM
HCIIOJIBb30BAHUN I[OCTI/I)KGHI/Iﬁ HaYKI/I 158 TeXHOJ'IOFI/II\/JI JJIA HaHBHeﬁmCFO paBBI/ITI/Ifl
YeJIOBEYECKOI'0 OOIIECTBA;

® IPUMEHATHh pa3IUuHble CHOcOoObl paboThl ¢ uHPOpManuell (U3NYECKOro CoAepkKaHUsA C
HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTMM, MPH 3TOM HCIIOJIb30BATh
COBpEMEHHbIe MH()OPMAIMOHHBIE TEXHOJOTUHU AJIs MOMCKA, NMepepaboTKH U NpPEIbsBICHUSL
y4eOHOM ¥ Hay4HO-TIOMYNApHONH HWHPOpPMAIMK, CTPYKTYPUPOBAaHUS W HWHTEpHpETAlUU
nH(pOpMallUK, TOJYYEHHOW U3 pa3IMYHbIX MCTOYHHUKOB, KPUTHYECKH AaHAJIU3UPOBAThH
NoJiy4yaeMyto MH(OpMaIMI0 U OLIEHUBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOLIMXCS
3HaHWi, TaK ¥ Ha OCHOBE aHAJIN3a NCTOYHNKA HH(OpMAIIH;
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® [IPOSABJIATE OPraHHU3allMOHHBIC W IMO3HABATCIIBHBIC YMCHHUA CaMOCTOSATCIBHOTO HpI/IO6p€T€HI/I$I
HOBBIX 3HAaHHUH B IMponecce BBINMOJIHCHUA ITPOCKTHBIX U y‘le6HO'I/ICCHeI[0BaTCJ'IBCKI/IX pa60T;

.pa60TaTB B Irpynne € HCIOJHCHUCM Pa3JIMYHBIX COLHUAJIBbHBIX pOJ'ICfI, IJIaHUPOBATH pa60Ty
T'pPYIIIbI, paliMOHAJIbHO PpaCpCaACIATh ACATCIbHOCTh B HCCTAHAAPTHBIX CUTyallUAX, a1CKBATHO
OIICHUBATH BKJIAJ KAXKIOTO U3 YHIACTHHUKOB I'PYHIIBI B pCHICHUC paCCManHBaCMOP’I HpOGJ’ICMH;

® [IPOSIBIIATh MOTHBAIMIO K Oynymiell mpodecCHOHAIBHON NeATeIhbHOCTH MO CIEIUATBHOCTIM
(bU3UKO-TEXHUUECKOTO MPODHUIIS.
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