MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucTtepcTBo 00pazoBanust OpeHOyprcekoii odJjiacTu

MynununaabHoe oopazoBanue " llapabikckuii paiion"
MAOQOY "lapabikckas COLIT Nel"

PACCMOTPEHO COI'JTACOBAHO YTBEPXXJAEHO
[IMO yuuTeneit 3aByu o YBP HupekTop
€CTECTBEHHOTO IIMKJIA
banosnesa T.E. I'onuapenko A.H.
Hukonosa A.B. «25» aBrycra 2023 1. [Ipuka3 Ne87
«24» aBrycra 2023 r. oT «29» aBrycra 2023 1.
PABOYASA ITPOI'PAMMA

(ID 1194789)

yueOHoro npeamera «®@usuka. YriayoJeHHbIH YPOBEHb)
115t ooyyatromuxest 10 — 11 kimaccos

C.lllapasik 2023



HHOACHHUTEJIBHAA 3AIIHCKA

[Iporpamma o ¢u3uke Ha ypoBHE cpeaHero obmero oopazoBanus pa3paboTaHa Ha OCHOBE TMOJIOKEHUN U
TpeOOBaHUI K pe3yabTaTaM OCBOCHMS OCHOBHOM 0OO0pa3oBaTeIbHOM IMPOrpaMMBbl, IMPEICTaBICHHBIX B
OI'oOC COO, a Taxke c yu€rom (enepanbHOil paboueil mporpammbl BocnuTaHus ¥ Konnenunu
npenojaBaHus  ydyeOHoro mnpeaMera «®usumka» B 00pa3oBaTeNbHBIX oOpraHu3aunusax Poccuiickoit
®enepanyy, peanu3yolX OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBI.

[Iporpamma mo Qu3uKe ompeaenser o00s3aTeNbHOE TNPEAMETHOE COJACp)KaHHE, YCTaHABIMBACT
PEKOMEHIYEMYIO IIOCJIEIOBATEIbHOCTh H3Y4YEHMsI TEM U Ppa3/eloB Y4eOHOro MpeaMeTra ¢ Y4ETOM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKH y4e€OHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEN
obyuaromuxcs. [Iporpamma no ¢usuke 1a€T NpeAcTaBiICHUE O LENAX, COACpXkKAHUHU, OOLIe cTpaTeruu
o0y4eHHs, BOCIUTAHMUSA M pa3BUTHS OOYdYAIOUIMXCS CpeAcTBaMH yudeOHoro mnpenMera «Dusmka» Ha
yr1yONnE€HHOM YpOBHE.

N3yuenue kypca (pu3MKH yriayOIEHHOrO YpOBHS MO3BOJIAET PEAIM30BATh 331a4u NMPO(HeCcCHOHAIBHON
OpPHMEHTAIMH, HAIIPABJICHO HAa CO3/IaHUE YCJIOBUM Ul MPOSIBICHHUS CBOUX UHTEUIEKTYaIbHBIX U TBOPUECKUX
CIOCOOHOCTEH KaXIbIM OOYyYaroIMMCs,, KOTOpble HEOOXOAMMBI MJIsi TPOJODKEHUS 00pa3oBaHUS B
OpraHu3aisx Mpo(ecCHOHATLHOTO O0pa30BaHMS IO PA3IUYHBIM (H3UKO-TEXHUYECKUM W HWHKCHEPHBIM
CHELUATBHOCTSM.

B nporpamme no ¢usuke omnpenensroTcs IUIAHHUPYEMble pe3yJbTaThl OCBOEHHs Kypca (M3MKHM Ha
YpOBHE CpefHero o0miero o0pa3oBaHUs: JTUYHOCTHBIC, METAIpEJMETHBIE, MPEeIMETHBIE (Ha YrIIyOJIEHHOM
ypoBHe). HayuHO-MeTOmONOTHYECKOH OCHOBOW sl pa3padOTKW TpeOOBaHMKA K  JIMYHOCTHBIM,
METaINpeIMETHBIM U TPEJAMETHBIM pe3yjbTaTaM OO0YyYarolUXcs, OCBOMBIIMX IpPOrpaMMy o (U3MKe Ha
YPOBHE cpelHero obiiero oOpa3oBaHusi Ha yriyOJIEHHOM YPOBHE, SIBISETCS CUCTEMHO-IESATEIbHOCTHBIN
MOJIXOI.

[Iporpamma no (pu3MKe BKIIOYAET:

IUTAHUpYEeMbIE pPe3yJbTaThl OCBOCHMsS Kypca (U3MKM Ha YriayOJIEHHOM YpOBHE, B TOM YHUCIE
IPEeMETHBIE PE3YNIbTAThI 10 T01aM 00YUYEHHUS;

coziep;kanue yueOHoro npeamera «dusuka» 1no rogam 00y4eHuUs.

[Iporpamma 1o Qu3MKE MMEET MPUMEPHBIA XapakTep W MOXET OBITh HCIOJh30BaHA YUHTEISIMH
(U3MKHU 715 COCTABICHUS CBOMX pabOYMX MPOrpaMM.

[Iporpamma 1O (Qu3MKe HE CKOBBIBAET TBOPUYECKYIO WHHUIMATUBY YUYUTEIeH U MpeloCTaBiseT
BO3MOXKHOCTH ISl pealM3aliy pa3iNyHbIX METOJUYECKHX IOJIXOJO0B K IpEenoJaBaHuI0 (U3UKU Ha
yriay0aEHHOM YpOBHE NPHU YCIOBUU COXPaHEHMsI 00s13aTENIbHOM YacTH coAiepKaHUsI Kypca.

dusnka Kak Hayka 0 HauboJjee OOIUX 3aKOHAX NPUPOAbI, BBICTYIAs B KauecTBE y4yeOHOro mpeaMera
B ILIKOJIE, BHOCUT CYIIECTBEHHBbII BKJIaJ B CHUCTeMY 3HaHUH 00 okpyxkatomeMm mupe. HIkonpHBIH Kypc
(GU3UKN — cUCTEMOOOpa3yIoIIMH JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUYECKHE
3aKOHBI JIEKAT B OCHOBE MIPOIIECCOB U SIBJICHUH, N3y4aeMbIX XHUMHUEH, Onosiorueii, pusndeckoi reorpadueii
U acTpoHoMHel. Mcnonb30BaHMe M aKTUBHOE MPUMEHEHHE (U3UUECKUX 3HAHUM ONMpEeesniIo XapakTep U
OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTWH B cdepe PHEPreTHUKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA,
MOJIy4YEHHUsI HOBBIX MaTE€pHaJIOB C 3a/laHHBIMM CBoMcTBaMHU. M3ydyeHne (U3MKH BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MuHpa oOywaromierocs, B (OpPMUPOBAHHE YMEHHH
MPUMEHSATh HAyYHBIH METOJI TO3HAHUS NPH BBHITIOJTHEHUN UMU YU€OHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca (QU3MKH Ha ypOBHE CpPEAHEro ooOuero oOpa3oBaHUs MOJOXKEH PAJ UIeH, KOTOphIe
MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoesa yenocmnocmu. B cOOTBETCTBUM C HEN KypC ABIISIETCS JJOTUYECKH 3aBEPUIEHHBIM, OH COJAEPKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BOIPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C HeEHl Martepuan Kypca (UMK OOBEAMHEH BOKPYT
busnvecknx Teopuit. Bexymum B Kypce sBisieTcst GOpMUpPOBAHHE MIPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepUH, BEIIECTBE U MOJIE.



Hoea cymanumapusayuu. EE peanuszanus mnpeanosnaraeT MCIONIb30BaHUE T'yMaHUTApHOIO
MoTeHIrana (pU3n4ecKor HayKH, OCMBICICHHE CBSA3HM Pa3BUTHUSA (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKeE C
MHPOBO33PEHYECKUMU, HDABCTBEHHBIMH U YKOJIOTUYECKUMU TIPOOIeMaMHu.

Hoes npuxnaonou nanpasrennocmu. Kypc ¢usuku yrioyOnEHHOTO ypOBHS TMperoiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIOKEHHH H3Y4EHHBIX TEOpUH U
3akoHOB. [Ipu 3TOM paccMarTpuBalOTCs Ha YPOBHE OOIIUX TMPEACTABICHUN M COBPEMEHHBIE TEXHUYECKHE
YCTPOMCTBA, U TEXHOJOTHH.

Hoen 3Kkonocuzayuu peanusyercs NOCPEACTBOM BBEICHHUS 3JIEMEHTOB COJEP)KaHUS, MOCBSILEHHBIX
9KOJIOTMYECKUM IpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a
Tak)ke 00CY>KIeHHS MPoOIeM PalMOHATILHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTHYECKOM 6€30MacHOCTH.

OcBoeHHE CONepKaHUs MPOrPAMMBI 1O (GU3HUKE TOJKHO OBITh TOCTPOCHO HA MPHHIIMIIAX CHCTEMHO-
JESATEeIbHOCTHOTO Monxoaa. Jnsg ¢u3uku peanuzanusi 3TUX NPUHIMIOB Oa3upyeTrcs Ha HCHOJIb30BAHUHU
CaMOCTOSITENIFHOTO JKCIEpUMEHTa KaK IOCTOSHHO JeicTByromero ¢akropa ydebHoro mnpouecca. Jlis
yrayOiaEHHOTO YPOBHSI — 3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHHYECKOTO SKCIEPUMEHTA, BKIIIOYAIOIIETO
(bpoHTaTbHBIC YYEHHUYECKUE OMBITHI MPU M3YYCHUU HOBOTO MarepHaia, JlabopaTropHble paboThl U paboThI
npakTukyma. [Ipu 7ToM BO3MOXKHBI [1Ba crioco0a peanu3aniy GU3NIEecKOro npakTukyma. B mepBom ciydae
MPAKTUKYM MpoBoauTcs nubo B koHie 10 u 11 xmaccoB, nubo mocie mepBOro M BTOPOTO MOJIYTrOAUN B
Ka)KJOM M3 9TUX KiaccoB. Bropoii coco0 — 3To uHTerpanus paboT MpakTuKyMa B CHCTeMY Jab0paTOpHBIX
paboT, KOTOpPBIC IPOBOAATCS B MpoIlecce u3ydeHus pasnena (temsl). [lpu atom mox paboTamu MpakTHKyMa
MIOHUMAETCS CaMOCTOSATEIbHOE HCCIIEI0BAaHUE, KOTOPOE MPOBOJUTCS IO PYKOBOJCTBY CBEPHYTOIO,
0000mEnHOro BU1a 6€3 MOIIaroBoi HHCTPYKIUH.

B mporpamme o gu3uke cucTeMa yueHUYeCKOro SKCIepuMEHTa, 1a00paTOpHbBIX paboT U MpaKTUKyMa
MPEJICTABJICHA CIMHBIM MepeuHeM. BBIOOp TeMaTUKU M OTUX BUIOB YUYCHHUYECKHX MPAKTUICCKUX PadbOT
OCYIIECTBIISICTCS yYacCTHUKaMU 00pa30BaTEILHOTO TPOIEcca HMCXOIsS W3 OCOOCHHOCTEH IMOYPOYHOTO
IUTAHUPOBAHUS U OCHamleHus kabuHera ¢usuku. [Ipu 3TOoM obecrneunBaeTcsi oBlaJeHHe 00yYarOIIUMUCS
YMEHUSMH TPOBOJUTH MPSMbIE M KOCBEHHBbIE H3MEpPEHUs, HCCIEIOBAHMS 3aBHUCUMOCTEH (U3NYECKUX
BEJIMYMH U TIOCTAHOBKY OIBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUITOTE3.

Bonbmioe BHUMaHWE yIENseTCs PEIICHHIO PAacUY€THBIX M KAadyeCTBEHHBIX 3amad. [Ipm sTtoM s
pacuéTHBIX 3a7]a4 MPHOPUTETOM SIBISIFOTCS 3aJayd C SIBHO 3aJlaHHOM M HESBHO 33JaHHON (U3NYECKOM
MOJIETIbIO, TTO3BOJIAIOININE TPUMEHSTh H3yYeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK M3 OJTHOTO pasjiera Kypca,
TaK U WHTETPUPYS MPUMEHEHHE 3HAHWK W3 PasHBIX pa3nesioB. IS Ka4eCTBEHHBIX 3a7ad IMPUOPUTETOM
SBIISTIOTCSL 3a/laHUsl HAa OOBSICHEHWE/TpeACcKa3aHne NPOTEKaHWs (U3NYECKUX SIBICHUH W TPOIECCOB B
OKpyXamlIled Ku3Hu, TpeOyromme BbIOOpa (GU3MYECKOH MOJENH Uil CUTyallud MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusiMu PI'OC COO k MaTepHabHO-TEXHUYECKOMY OOECIEeYEHUIO
y4eOHOro Tporecca Kypc (U3MKK YriIyOJIEHHOTO YpPOBHS Ha YPOBHE CpEIHEro OOIIero oOpa3oBaHMS
JOJHKEH M3YyYaThbes B YCIOBUSAX MPEIMETHOrO kKabuHeTa. B kaOuHeTe QPU3MKHU JOMKHO OBITH HEOOXOAMMOE
nmabopaTtopHoe 000pyIOBaHUE I BHITIONHEHHUS! YKA3aHHBIX B MMPOrpamMMe 1Mo (pU3HKe yUeHUYECKUX OMBITOB,
a00paTOPHBIX padOT M pabOT MPAKTUKyMa, a TAK)Ke IEMOHCTPAIIMOHHOE 000pY/TI0BaHNE.

JleMoHCTpanlmoHHOE 000pyI0BaHUE (HOPMHUPYETCS B COOTBETCTBHMH C IMPHHIUIIOM MHHUMAIIbHOU
JIOCTaTOYHOCTH U OO0ECTeunBaeT IMOCTAHOBKY IMEPEUMCICHHBIX B TMporpamMMe MO (U3HMKE KITFOUEBBIX
JIEMOHCTpPAIIMIA 1711 UCCIICIOBAHMS M3Y4aeMbIX SBICHUN U MPOIIECCOB, IMITUPUIECKUX U (PyHIaMEHTATbHBIX
3aKOHOB, X TEXHUYECKUX MPUMECHCHHM.

JlaGoparopHoe oOoOpynOBaHUE ISl YYEHHYECKUX MPAKTHUECKUX padoT ¢dopMupyercs B BUIE
TEMaTUYEeCKHX KOMIUIEKTOB M OOECIeuMBaeTCsl B pacu€Te OJHOTO0 KOMIUIEKTa Ha ABYX OOYYarOIIUXCS.
TemaTtuueckue KOMIUIEKTHI JaOOpaTOPHOTO OOOPYIOBaHHS OJKHBI OBITh MOCTPOCHBI HA KOMILUIEKCHOM
WCIOJIb30BAHNN aHAIOTOBBIX M MHU(PPOBBIX MPHOOPOB, a TaKKe KOMIBIOTEPHBIX H3MEPUTEIHHBIX CHCTEM B
BUJIE TUPPOBBIX 1a00paTOPUH.

OCHOBHBIMHU 1I€JIIMU U3Y4Y€HHUS (PU3UKHU B 0011EM 00pa30BaHUU SBIISIOTCS:



(dbopMUpOBaHHE WHTEpECAa U CTPEMJICHHSI 00YYarOIIMUXCs K HAyYHOMY M3YYEHHUIO NMPUPOAbI, pa3BUTHE
UX UHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe MO3HAHUS U (OPMHPOBAHUE HCCIEAOBATEIHCKOTO
OTHOILIEHHUS K OKPYAIOLIUM SIBJIICHUSM;

(dbopMUpOBaHHE HAYYHOI'O MHPOBO33PEHMs KaK pe3yjbTaTa M3yUeHHUs OCHOB CTPOCHHUS MaTepuud U
(dhyHIaMEHTAIBHBIX 3aKOHOB (PU3HKHU;

¢dbopmupoBaHUe YMEHUN OOBSCHSATH SIBICHUS C WCIOJb30BaHUEM (U3NYECKUX 3HAHUM M HAyYHBIX
JI0Ka3aTeNbCTB;

(dbopMUpOBaHHE TIPEICTABICHUNA O PO (HUBHUKH JUISl Pa3BUTHUS IPYTHUX €CTECTBEHHBIX HAyK, TEXHUKH
M TEXHOJIOTHIA;

pa3BUTHE NPEACTABICHUNH O BO3MOXHBIX cepax Oynymedl npohecCHOHAIBHON IesTeIbHOCTH,
CBSI3aHHBIX C (PU3UKOM, TOATOTOBKA K JaJbHEUIIEMY 00YUE€HHUIO B 3TOM HAIPaBJICHUH.

JlocTuxenue 3Tux 1eneil o0ecredrnBaeTcs peleHrueM CIeIyIoMX 3a/1a4 B IpoIecce U3yuyeHus Kypca
(hU3UKH Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHUs:

npuoOpeTeHre CUCTeMbl 3HaHUKW 00 OOMmMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHUsX,
BKJIIOYAass MEXAaHHWKY, MOJEKYSPHYIO (QHU3UKY, SJCKTPOJAWHAMHKY, KBAaHTOBYIO (H3MKY U DIIEMEHTBHI
acTpo(u3uKH;

(dbopMUpOBaHHE YMEHUN MPUMEHITh TEOPETHUECKHUE 3HAHUS IS O0BSICHEHHS (DU3HUECKUX SIBIICHUH B
IPUPOJIE U AJISl IPUHATUS IPAKTUUECKUX PELICHUH B IOBCEAHEBHOMN KU3HMU;

OCBOCHHE CITIOCOOOB PEIICHHs Pa3IMYHBIX 3a7ad C SBHO 33JaHHON (U3MYECKON MOJenbio, 3ajad,
MO/Ipa3yMeBalOIINX CAMOCTOSTENILHOE co3/1aHne (PU3MUYECKOI MOJIeN, aIeKBaTHON YCIIOBHUSAM 3a]aui, B TOM
quclie 3a7]a4 HHXEHEPHOTO XapaKTepa;

MOHUMaHKE (PU3MYECKHX OCHOB M IMPUHIIUIIOB JIEHCTBUS TEXHUIECKUX YCTPOMCTB U TEXHOJIOTHYECKIX
IIPOLIECCOB, UX BIMSHUS HA OKPYKAIOILYIO CPELY;

OBJIaJICHHE METO/IaMU CaMOCTOSITEIbHOTO TUTAHUPOBAHUS U MTPOBEICHUST GUZUUYECKUX IKCIIEPUMEHTOB,
aHallM3a U MHTEepIpeTaluy nHGOpPMaIH, ONPeIeTICHHs IOCTOBEPHOCTH MOJTYYEHHOTO Pe3yabTaTa;

CO3/IaHUE YCIIOBUM JUIsl pa3BUTHSI YMEHHM POEKTHO-UCCIIE0BATEIbCKOM, TBOPUECKOM 1€ATEIbHOCTH;

pa3BuTHe uHTEpeca k chepam npodecCHOHATEHOMN A TEIbHOCTH, CBSI3aHHOM C (PU3HKOIA.

B cootBerctBum ¢ tpedoBanusmMu @I'OC COO yrinyOnéHHbIN ypoBeHb U3yUEeHHUsl y4eOHOTro MpeaMeTa
«Pu3uKa» Ha ypOBHE CpeIHEro obuero oOpa3oBaHUs BBIOMpaeTcs OOYyYaIOUIMMMCSA, MIIAHUPYIOLUIMMU
MPOJIOJKEHHE 00pa30BaHus 10 CHEIUATBHOCTIM (U3HKO-TEXHUUECKOTO MPOQUIISL.

Ha u3yuenue ¢usuku (yrayOn€HHBIN ypOBEHb) Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl OTBOJIUTCS
340 gacos: B 10 knacce — 170 gacos (5 yacoB B Hezeno), B 11 kmacce — 170 gacoB (5 yacoB B HEJIEINIO).

[Ipeiaraemslii B mporpaMme 1o GpusMke nepeyeHb Ja00paTOPHBIX M MPAKTUYECKUX paboT ABIsSETCA
PEKOMEH/IOBaHHBIM, YUWTENb JI€JaeT BBIOOP MPOBEACHMS J1AOOPATOPHBIX pPabOT M OIBITOB C Y4ETOM
MHIUBUAYAJIBHBIX OCOOEHHOCTEN 00yUYaroInXCs.

COIAEP/KAHUE OBYYEHUA
10 KJIACC

Paszpnen 1. HayuHblit MeTO1 O3HAHKMS NPUPOABI.

®duszuka — pyHaaMeHTalIbHas Hayka o npupojae. HayuHblit MeTo1 MO3HAHUSA U METOJIbI UCCIIE0BaHUS
(bU3NYECKUX SIBICHUH.

DKCIIepUMEHT U TeOpus B Tpoliecce Mo3HaHus npuposl. Habmonenre u skcriepuMeHT B (hU3HKe.

CrniocoObl u3MepeHus: (pU3NUecKux BEIUYMH (aHAJTOTOBble U LU(POBBIE W3MEPUTENbHBIE MPUOOPHI,
KOMITBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpemHocTu nu3MepeHuit pu3nuecKux BeNUUYHH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (U3NYECKUX SIBICHUM W MPOLIECCOB (MaTepuanbHas TOYKa, abCONIOTHO TBEpIOE
TeJO, UIeaabHasl KUIKOCTh, UACATbHBIN Ta3, TOUCYHBIN 3apsia). [ umore3a. ®U3n4eCcKnil 3aK0H, TPAHUIIBI €TO
npuMeHUMOCTH. DPusnyeckas Teopus.



Pons u mecto pusuku B HOpMUPOBAHMHM COBPEMEHHOM HAYYHOW KapTHHBI MUpA, B MPAKTUUYECKON
NEeITEIbHOCTH JTIOCH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue cuibl TOKAa M HANPsDKEHUSA B LENM IIOCTOSHHOIO TOKA IPH IIOMOIIM AHAJIOTOBBIX M
U (POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1 poBoi nadopatopueii o gusuke. [Ipumeps! usmepenus: GU3NUECKUX BEIUUUH MIPU
IIOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEeHUs. CucTemMa OTCUETa.

[Ipsimast 1 oOpaTHas 3aa4n MEXAHUKH.

Pannyc-BekTop MaTepUaIbHON TOYKH, €70 IIPOEKIIMU Ha OCHU CUCTEMBI KOOpAUHAT. TpaekTopus.

[lepemenenue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTb) U YCKOPEHHE MaTepHabHOM
TOYKH, UX MPOEKIIMH HA OCU CUCTEMBI KOOpAUHAT. ClI0KEHNE NTEPEMEIICHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE NPSIMOJIMHEWHOE IBUKEHUE. 3aBUCUMOCTh KOOPJUHAT, CKOPOCTH,
YCKOPEHHUS U IIYyTH MaTepUAIbHOW TOYKH OT BPEMEHH U MX Tpa(uKH.

CBobosHOe naseHue. YCckopeHue cBoOOJHOro najeHus. JBrxeHue Tena, OpOoIIeHHOro Mo YoM K
TOPU30HTY. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTHM M YCKOPEHHUS MaTepUaJbHOM TOYKM OT BPEMEHH U MX
rpadukH.

KpuBonunerinoe nrxeHue. J[BUKEHNE MAaTEpUAIIBHON TOYKHU MO OKPY>KHOCTH. YTJIOBAsl U JIMHEWHAsS
ckopocth. llepuox u wyacrora oOpamenusa. lLleHTpocTpemutensHoe (HOpPMaabHOE), KacaTeabHOE
(TaHTeHIMAIBHOE) U TIOJTHOE YCKOPEHNE MaTepHalIbHOM TOUKH.

TexHu4ecKkue yCTpONUCTBAa M TEXHOJIOTHYECKHUE IIPOLIECCHI: CIIMIOMETP, ABUKEHUE CHAPSAIOB, LICIIHBIE,
niecTepéHyYaThle U PeMEHHBIE Nepeaul, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mopenb cucteMbl OTCUETA, WILTFOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUS.

CriocoObl nccne10BaHus IBUKEHUH.

NnnrocTpanus npenenbHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

IIpeoOpa3oBanue NBUKEHUN C UCIIOIB30BAaHUEM MEXaHU3MOB.

ITaneHue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habuntonienue nBrxeHus Tena, OpoleHHOro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpasnenue ckopocTy Npu JBUKEHUU 11O OKPYKHOCTH.

IIpeoOpa3oBaHue yriaioBoit CKOPOCTH B PEIyKTOpE.

CpaBHeHuE nyTel, TPAEKTOPHUI, CKOPOCTEH IBUKEHHUS OJHOTO M TOTrO K€ Tela B pa3HbIX CHCTEMax
oTCY€Ta.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmuxym.

N3yueHne HepaBHOMEPHOI'O IBMKEHUS C LIEJIBIO ONPEAEICHUS MTHOBEHHOW CKOPOCTH.

W3mepenne ycKOpeHMsI MNpU NPSIMOJIMHEHMHOM PpPaBHOYCKOPEHHOM [JBWKEHMM [0 HAKJIOHHOMN
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBUKEHUU.

W3mepenue yckopeHHs CBOOOJHOrO MaJeHHs (PEKOMEHIOBAaHO UCIOJIb30BaHUE LUGPPOBOH
nabopaTopun).

N3ydyenune nBwxeHus Tena, OpolIEHHOro Topu3oHTaldbHO. [IpoBepka THUIOTE3BI O MPSIMOM
MIPONOPLIMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO TIOJIETA M HAYAJIBHOM CKOPOCTBIO TENA.

N3yuenue nBukeHUs Teja M0 OKPYKHOCTHU € IOCTOSHHOU 10 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NepHoAa 00palieHnss KOHMYECKOTo MasiTHUKA OT €ro IapaMeTpoB.

Tema 2. /lunamuxa.

[IepBb1it 3akoH Hprorona. MHeprumanbsHele cuctemMel orcuéra. [IpuHnmn otHocurensHOCTH [anmies.
Heunepuuanbublie cucTeMbl oTCU€Ta (ONpeieseHue, MpUMepHI).



Macca tena. Cuna. [IpuHIUI cynepno3uiuy Cuil.

Bropoii 3akon HetoToHA 1711 MaTepuaibHOM TOUYKH.

Tperuii 3akoH HbIOTOHA [UIs1 MATEpPUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALIMOHHON U MHEPTHOW MacCCHhl.

Cuna TsxkecTH. 3aBUCHUMOCTh YCKOPEHHSI CBOOOJHOTO MaJeHUs OT BBICOTHI HaJ MOBEPXHOCTHIO
IUTAHEeThl U OT reorpaduueckoil mupoTsl. JIBmkeHHe HEOECHBIX TNl W MX CHYTHHUKOB. 3akoHbl Keruiepa.
IIepBas kocMHu4ecKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBUXKyIIErocst ¢ yCKOpEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuia TpeHHs CKOJbXEHUS M cuiia TpeHus nokos. Kosdduument
TpeHus. Cuna CONPOTUBIICHUS NPU JBUKEHUU Tea B KUJKOCTH WIM rase, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJILHOT'O JIBUKEHUSI.

Hasnenue. 'mapocraruueckoe gapieHue. Cuna Apxumena.

TexHuueckue ycTpoiCTBa U TEXHOJIOTMYECKUE MPOLECCHI: MOAIINUITHUKY, ABUKEHUE NCKYCCTBEHHBIX
CIIyTHUKOB.

Jemoncmpayuu.

Habnronenne nBrXeHHS Tell B MHEPIMAIbHBIX U HEMHEPIIUAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUUIT OTHOCUTENBHOCTH.

Kauenne nByx UMIMHAPOB WIM IIAPOB Pa3HOM MacChl ¢ OAMHAKOBBIM YCKOPEHHUEM OTHOCHTEIIBHO
HEMHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOJAEUCTBYIOIIEH MPHIIOKEHHBIX K TEIy CHJI C MPOM3BEIECHUEM Macchl Tejla Ha €ro
YCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHUKAIOIIUX B PE3YJITATE B3aUMOICHCTBUSA TEI.

N3Mepenne mace 1o B3anMoO/IEVCTBHIO.

HesecomocTs.

Bec tena npu ycKopeHHOM NOABEME U NAJICHUU.

LlenTpoOexHbIe MEXaHU3MBI.

CpaBHEeHHUE CUJT TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

W3mepeHune paBHOJEHCTBYIOMIEH CHJT TP JIBMXKEHUH OpycKa 110 HaKJIOHHOW MJIOCKOCTH.

ITpoBepka rumore3bl O HE3aBUCUMOCTH BPEMEHM JBM)KEHHUS OpycKa 10 HAKJIOHHOM IUIOCKOCTH Ha
3aJIaHHOE PacCTOSHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYKUHE U PE3UHOBOM 00pa3slie, OT UX
nedopmanuu.

N3yueHne IBMXKEHUS] CUCTEMBI T, CBA3aHHBIX HUTBIO, IEPEKUHYTOI uepe3 JIErkuit OJI0K.

N3mepenne kodduiiieHTa TpeHUS 0 BEIMYUHE YTI0BOT0 Kodddunuenta 3aBucuMocTd Frpy(N).

UccnenoBanne aBukeHHs Opycka IO HAKJIOHHOW IUIOCKOCTH C MEpPEMEHHBIM Ko3(duineHTom
TPEHMUS.

W3ydyeHne nBuKEHUsS IPpy3a HA BaJLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AGcomoTHO TBEpHoe Teno. [locTymarensHOe W BpamiaTelbHOE JBIKEHHE TBEPAOro Teina. MoOMEHT
CHJIBI OTHOCUTENIBHO OcH BpauieHus. [lnedo cunsl. CiiokeHne cui, NpUIoKEHHBIX K TBEpAOMY Tely. LleHnTp
TSYKECTH TeJa.

VYcnoBus paBHOBECHS TBEPIOTO TeA.

YcroitunBoe, HEYCTOMYNBOE, O€3pa3InYHOE PABHOBECHE.

TexHnyeckue yCTpONCTBA M TEXHOJOTMUYECKHE IIPOLECCHI: KPOHIUTEHH, CTPOMUTEIbHBIA KpaH,
pemeéryarbie KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunsl paBHOBECHSI.



Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TeEJIA, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBanue KpOHIITEMHOB U pacy€T CUJ YIPYTOCTH.

N3yuenne yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETrO ILIOIIAb OIIOPHI.

Tema 4. 3akonwl coxpanenus 6 mexanuxe.

HWMmynse MarepualbHOM TOYKH, CHUCTEMBI MATE€PHAIBHBIX TOoYeK. lLleHTp Macc cucremsl
MaTrepualbHBIX TO4YeK. Teopema 0 JBUKEHUH LICHTPa Macc.

NMiynsc cuiibl M1 M3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

MomeHT umMmmysnbca MarepuanbHOM TOUYkH. lIpencraBiieHHEe O COXpaHEHMHM MOMEHTA HMITYJIbCa B
LEHTPAJIbHBIX NOJIAX.

Pabota cuibl Ha MaJloM 1 Ha KOHEYHOM IiepemereHun. ['paduueckoe npeacraBiaeHne paboThl CHIIBL.

MoONIHOCTh CHJIBI.

Kunernueckass sHeprus MmaTepuanbHOW TOYKU. TeopemMa 00 W3MEHEHMHM KHHETUYECKOW 3HEPIUH
MAaTepHaIbHON TOYKH.

[loTreHunanpHple U HENOTEHUMANbHBIE cuibl. [loTeHnuanbHas sHeprus. IloTeHuuanbHas sHEprus
yrpyro aedopMupoBaHHOM NpyxkuHbl. [loTeHumanbHas 3HEprus Tejaa B OJHOPOJHOM I'PaBUTALMOHHOM
nosie. [loTeHunanbHas sHEprus Tesia B IPaBUTALMOHHOM I0JI€ OJHOPOIHOIO I1apa (BHYTPU U BHE IIapa).
Bropas xocMuueckas CKopocTb. TpeThsi KOCMAYECKAsi CKOPOCTb.

CBs3b pabOThl HENOTEHIMATIBHBIX CHUJ C U3MEHEHHUEM MEXaHHUYECKOW SHEPrMHM CUCTEMbI Tell. 3aKOH
COXPAHEHHUSI MEXaHUYECKON SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHenue bepHyinum 1y MaeanbHOW KUIKOCTH KaK CIEACTBHUE 3aKOHA COXPAHEHUS MEXAHUYECKOU
JHEPIruH.

TexHnyeckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: [BUKEHHE paKeT, BOJOMET, KONED,
MPYKUHHBINA TTHCTOJIET, TUPOCKOTI, (PUTYpHOE KaTaHHE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

N3mepenne MOIHOCTH CUIIBI.

W3meHeHue sHeprun Teja Mpu COBEPIIEHUN PaOOTHI.

B3anMHble mpeBpallleHus] KUHETUYECKOW M IOTEHLMAIbHOM DHEPrUil IPU NEUCTBUU Ha TEJIO CHUIIBI
TSPKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npy cBOOOAHOM NaICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, PAKMUKyM.

N3mepenne ummyibca Teaa o TOpMO3HOMY ITYTH.

W3mepeHue cuiibl TSATH, CKOPOCTH MOJEINHU SJIEKTPOMOOUIIS U MOLITHOCTH CHJIBI TATH.

CpaBHEHME U3MEHEHHSI MMITYJIbCA TEJNAa C UMITYJIbCOM CHIIBL.

HccnenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIIPYTOM B3aMOJEHCTBUH.

N3mepeHne KNHETUYECKON SHEPTUH Tejla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHLIUAIBHOW SHEPTUHN MPY>KUHBI C pabOTOM CUIIBI TPEHHUS.

Omnpenenenre pabOThI CHIIbI TPEHUS MPHU JABMXKEHUU TeJla TI0 HAaKJIOHHOM MIIOCKOCTH.

Paznen 3. MoJiekyasipHasi pu3uka 1 TEePMOAMHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopull.

OcCHOBHBIE TOJIOXKEHHUS MOJIeKyJIsIpHO-KuHeTnyeckoi Teopun (MKT), ux ombeiTHOe 00OCHOBaHHE.
Hudodys3us. bpoyHOBckoe ABMKEeHHE. XapaKTep ABMKEHMSI U B3aUMOJICHCTBUS YacTHI] BeulecTBa. Mojenu
CTPOEHHMSI Ta30B, KUJIKOCTEH M TBEPIBIX Te€I U OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE 3THUX MOJEJEH.
Macca u pa3zmepsl Mosekyl (atomoB). KonnaectBo Bemecta. [locrostHaass ABoraapo.



TennoBoe paBHoBecue. Temmneparypa u criocoOs! e€ n3mepenus. [llkana remmeparyp Llenbcusi.

Mopenp uaeanpbHOro rasa B MOJEKYISIPHO-KMHETUYECKOM TEOPHM: YACTHIBI ra3a JABUXKYTCA
XA0THYECKHU U HE B3aUMOCHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akonbl. YpaBHenue MenneneeBa—Kiamneiipona. AOcomtoTHas TemiiepaTypa (mikana
temneparyp KenbBuna). 3akon JlansTona. M3ompoiiecchl B UIEaIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BeulecTBa. [ paduueckoe npeacrapieHre U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p MEXJy JaBICHHEM U CpEAHEW KHHETUYECKOM HHEPrueil IMOCTyNaTeIbHOTO TEIJIOBOIO
JBIDKEHUS MOJIKYJI HJCAIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KHUHETUUYECKOW TEOpUHU
UJIealIbHOTO rasa).

CBs3p  aOCOIOTHOM TeMIEpaTypbl TEPMOJAMHAMUYECKONM CHCTEMBI CO CPEIHEH KHHETUYECKON
SHEPTHEH NMOCTYNATENIBHOrO TEIUIOBOTO ABUKEHUS €€ YaCTHLI.

TexHuueckue ycTpoOHCTBA M TEXHOJOTMYECKHE IPOLECCH: TEPMOMETp, OapoMeTp, MOJIydeHHE
HaHOMaTepHaJIOB.

Jemoncmpayuu.

Mopenu 1BUKEHUS YaCTHUIl BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBHKECHHUSI.

Buneoponuk ¢ 3anuceio peaibHOro OpOYHOBCKOTO JIBUYKEHUSI.

Huddysus sxunkocreil.

Mogens onbiTa LlTepHa.

[IpuTsikeHne MOJEKYII.

Mojenu KpUCTAINTAYECKUX PEIIETOK.

Habmonienue u rccnenoBanue N30MpOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomaul, npakmuxym.

HccnenoBanue npouecca yCTaHOBIIEHUS TEIJIOBOIO PAaBHOBECHS IIPU TEINIOOOMEHE MEX]y TOpsiuei U
XOJIOIHOI BOIOM.

N3ydenne n3oTepMUUueCcKOro npoiecca (peKoMeH0BaHO UCIOIb30BaHue U(poBoii 1aboparopun).

N3ydenue n30XopHOTro mnpouecca.

N3yuenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennosvie mamunb.

Tepmonnnamuueckas (T/]) cucrema. 3aganne BHEIIHUX YCIOBUN JUIsl TEPMOIMHAMUYECKON CHCTEMBI.
Buemnne u BHyTpeHHHE MapameTphbl. [lapameTpbl TepMOAMHAMUYECKON CHUCTEMBI KaK CpPEIHHE 3HAYCHHS
BEJIMYUH, ONHUCHIBAOIINX €€ COCTOSIHHE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havano tepmoanHamuku. CaMONpoOU3BOJIbHAS pelaKcalrs TEPMOJUHAMUYECKON CUCTEMBI K
TEIJIOBOMY PaBHOBECHUIO.

Mopenp uaeanpHOrO raza B TEPMOJMHAMHMKE — CUCTEMa ypaBHEHUH: ypaBHeHue MeHnpeneeBa—
Kunaneiipona u BblpakeHUE ISl BHYTPEHHEH HSHEPruu. YCJIOBHUS NPUMEHUMOCTH 3TOH MOJENU: HU3Kas
KOHIIGHTpallUs YacTHUll, BBICOKME TeMIepaTrypbl. BblpakeHue njisi BHYTPEHHEW SHEPruuM OJHOATOMHOIO
MJI€aIbHOIO Tasa.

KBasucrarnueckue u HeCTaTHYECKUE TPOLECCHI.

OnemeHtapHas paboTa B TepMoAuHaMuKe. Brramcnenwe paboTel mo rpaduky mporecca Ha pV-
JarpaMMme.

Tennonepenaua kak crnoco0 M3MEHEHUS BHYTPEHHEW >HEPrMM TEPMOJMHAMUYECKOM CHUCTeMbl Oe3
coBepuieHus padboTel. KoHBEK1IMSI, TEIIONPOBOAHOCTb, U3JTyUYEHHE.

KonuuectBo TemnoTel. Temno€MKOCTh Tena. YJenbHas W MOJSIPHAs TEIIOEMKOCTHU BEIECTBA.
VYpaBHenue Maiiepa. VYnenpHas TeIUIOTa CropaHus TOIUIMBA. Pacdyé€r koauuyecTBa TEIUIOTHI IIPU
tertoniepenaye. [lonstue 06 agnabaTHOM Tporiecce.

[lepBriii 3akoH TepMoaMHAMUKH. BHyTpeHHss sHeprus. KomudecTBo TemaoTsl U paboTa Kak Mepbl
W3MEHEHUs BHYTPEHHEH YHEPTUU TEPMOINHAMUYECKONW CHCTEMBI.



BTopoli 3akoH TEpMOIMHAMUKHU [JI1 PABHOBECHBIX IMPOIECCOB: YEPE3 3aJlaHHOE PABHOBECHOE
COCTOSIHHE TEPMOJAMHAMUYCCKON CUCTEMBI MPOXOIUT CAMHCTBEHHAS aauadaTa. AOCONIOTHAS TeMITepaTypa.

Brtopoii 3ak0oH TepMOJMHAMUKHU AJIsI HEPABHOBECHBIX MPOIECCOB: HEBO3MOXHO MEpPeaTh TEIIOTY OT
Oonee xosonHOTO Tena K Oosnee Harperomy 0Oe3 komnencanuu (Kmaysmyc). HeobpatumocTs mpupOIHBIX
MPOLECCOB.

[Tpuniune! geiictBus TermaoBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KII. [ukn Kapho.

DKOJIOTHYECKUE AaCHeKThl HCIOJb30BaHUSl TEIUIOBBIX JBUraresneil. TemmoBoe 3arpsi3HeHUE
OKpY>KaloIle Cpeibl.

TexHuueckue yCTpoucTBa U TEXHOJOTMYECKHUE MPOLIECCHI: XOJOAMIBHUK, KOHIUIIUOHED, TU3EIbHBIN 1
KapOIOpAaTOpHBIN JBUTATENW, MapoBas TypOWHA, TMOJYYCHHE CBEPXHHU3KUX TEMIIEPATyp, YTHIH3AIHI
«TETJIOBBIX» OTXOJIOB C MCIIOJIH30BAHUEM TEIUIOBOTO HACOCA, YTUIU3aIMs OMOOPTaHUYECKOTO TOTUIMBA JJIs
BBIPAOOTKH «TEIJIOBOM» U AJICKTPOIHEPTHH.

Jemoncmpayuu.

N3meneHne TemnepaTypsl IPU aI1adaTHUECKOM PaCIIHpPEHUH.

Bo3aymnoe orauso.

CpaBHEHME YJENbHBIX TEIIIOEMKOCTEN BEIIECTB.

CrnocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

Uccnenoanue agunabaTHOro mnpoiiecca.

KommnbrorepHbie MOEH TETUIOBBIX JIBUTATEIICH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, nPAKMUKyMm.

N3mepenue yienbHONU TEIUIOEMKOCTH.

UccnenoBanue nporiecca OCThIBAaHUS BEIIECTBA.

Uccnenoanue agunabaTHOro mnpoiecca.

N3yueHne B3aMMOCBSA3M SHEPrUU MEKMOJEKYISIPHOIO B3aWMOJCHCTBUS U TEMIEPATYpbl KUIICHUS
JKUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Pazoewvie nepexoonl.

[TapooGpa3zoBanue u koHaeHcanus. Vcapenue u kunenue. Y nefbHas TeIioTa mapooOpa3oBaHusl.

Hacpiiennsle ' HeHachlllleHHblE Mapbl. KauecTBeHHass 3aBUCUMOCTh IUIOTHOCTH M JaBJICHUS
HACBIIIEHHOTO TMapa OT TEeMIEepaTypbl, X HE3aBHUCUMOCTh OT 00BEMa HACHIIIEHHOTO Mapa. 3aBUCUMOCTb
TEeMIIepaTyphl KUTICHUS OT JABJICHUS B KUJIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépmoe teno. Kpucrannuyeckue u amopdHbie Teaa. AHH30TPONHUS CBOWCTB KpucTaioB. [InaBnenue
U KpUCTaJUIM3aIMs. Y IenbHas TeIoTa miasieHus. CyonuMarnus.

Hedopmaruu TBEpHoro tena. Pacrsxenue u cxarue. Caur. Monynp IOnra. Ilpeaen ympyrux
nedopmariuii.

TemnmoBoe pacmmpeHue >KUAKOCTEW © TBEPABIX Tel, OOBEMHOE U JIMHEWHOE paclIupeHHe.
AHrapMOHHU3M TEIUIOBBIX KOJEOAaHUI YacTHI] BEIIeCTBA KaK MPUYMHA TEIUIOBOTO pacIIMpeHus Ten (Ha
Ka4ueCTBEHHOM YPOBHE).

[Ipeo6pa3zoBanue sHEPrUM B Pa30BBIX Mepexoax.

YpaBHEeHHE TEMIOBOTO OanaHca.

[ToBepxHocTHOE HaTshKeHHe. KoadduimeHT moBepXHOCTHOTO HaTshKeHHsA. KammspHble sSBISHUS.
JlaBiieHre moJ UCKPUBJIEHHON MOBEPXHOCTHIO kuaKocTu. Dopmyia Jlamnaca.

TexHudeckue yCTpPOWCTBA W TEXHOJIOTHYECKHE TIPOIECCHl: JKUIKUE KPUCTAIIIBI, COBPEMEHHBIC
MaTrepuabl.

Jemoncmpayuu.

TenoBoe pacmmpenue.

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenne. Kunenue npu moHW>KEHHOM JIaBJICHUH.



N3mepenne cuitbl HOBEPXHOCTHOTO HATSAKEHUSI.

OMnBITHI ¢ MBUIBHBIMHU TIJIEHKAMM.

CmauuBanue.

Kanunnsipuele siBneHus.

Monaeny HEHEIOTOHOBCKOH YKUIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHusl U IUIaBJICHUS KPUCTAIIMYECKOIO BELIECTBA.

Bunsl nedopmarmii.

Hab6mronenne mansix aedopmariuii.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuUKym.

N3yueHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenue yaenbHOU TEIIOTHI IIJIaBICHUS JIbA.

N3yueHne cBOMCTB HACHIIIEHHBIX MTAPOB.

N3mepenue abCOMIOTHOM BIIaXXKHOCTH BO3/yXa U OIICHKA MAacChl MApOB B IIOMEIICHHH.

N3mepenue ko3 puirieHTa moBEpXHOCTHOTO HATSIKEHUSI.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeGopMaIli PE3UHOBOTO 00pasiia OT NPUIIOKEHHON K HEMY CHIIBL.

Pa3znen 4. diekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

DnekTpu3aiusi Tel U e€ MPOSBICHUA. DJICKTpUUYECKU 3apsa. JlBa BUAA AJIEKTPUYECKUX 3apsJiOB.
[IpoBOIHMKY, TUAIEKTPUKHU U MOJTYINPOBOJIHUKU. DIIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsia. 3aKOH COXPAHEHUS
3IEKTPUYECKOTO 3aps/a.

B3aumogeiictBue 3apsanoB. Toueunsie 3apsbl. 3akod Kynona.

Onexrpuueckoe nojie. Ero aelictBrue Ha 3J€KTPUUECKUE 3apsIbl.

Hanpsoxkéanocts snextpuyeckoro mosnst. [IpoOueiii 3apsa. JInHuM HanpsKEHHOCTH 3IEKTPUYECKOTO
nosist. OTHOPOJIHOE JIEKTPUUECKOE TTOJIE.

[loTeHIMaTbHOCTh  BJIEKTPOCTATUYECKOrO0  MOoJisA. Pa3HOCTH MOTEHUMAIOB U HalpsKEHHE.
[ToTeHunanpHas SHEprus 3apsja B AIEKTpocTaThyeckoM moje. [loTeHuman 371eKTpOCTaTUYeCKOro IOJIs.
CBsI3b HaNpsHKEHHOCTH MOJIS U Pa3HOCTH MOTEHLUATIOB JUIs 3JIEKTPOCTaTHYECKOro MOJIs (Kak 0JHOPOJHOTO,
TaK ¥ HEOJTHOPOJIHOTO).

[IpuHIMI Cynepno3uuK dJIEKTPUUECKUX MOTEH.

[Tone Toueunoro 3apsina. [lone paBHoMepHO 3apsikeHHOM cdepbl. [lose paBHOMEPHO 3apsKEHHOTO 110
00BEMy miapa. [lone paBHOMEpPHO 3apsHKEHHON OECKOHEUHOU TIOCKOCTH. KapTUHBI TUHHI HANpsXKEHHOCTH
ATUX MOJIEH U SKBUMOTEHIUATBHBIX TOBEPXHOCTEH.

[IpoBOTHMKY B 2IEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECUS 3aPsAJI0B.

JIMBIIEKTPUKY B DJIEKTPOCTATUUECKOM ToJie. J{nanekTpuyeckas NpOHUIIAEMOCTh BEILIECTBA.

Konznencarop. OneKTpoEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD IJIOCKOT0 KOHAEHCATOPa.

[TapannensHoe coenMHEHNE KOHAEHCATOPOB. [locnenoBaTenbHOE COEAMHEHNE KOHIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

JIBrbKeHUE 3apsiKEHHOW YaCTHUIIbI B OJTHOPOJTHOM JJIEKTPUUECKOM TI0JIE.

TexHnueckue ycTpoiicTBa M TEXHOJIOTMUYECKHE  IPOLIECCHI:  AJIEKTPOCKOMN,  DJIEKTPOMETD,
AJIEKTPOCTaTUYECKas 3alUTa, 3a3eMJIEHUE JIEKTPOIIpHOOpOB, KOHIEHCATOPbI, reHeparop Ban ne I'paada.

Hemoncmpayuu.

Y CTpoCTBO U MPUHIMUIT ACUCTBUSA AIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apsyKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apPSKEHHBIX IIACTHH.

Mopenb snekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHMKY B 3IEKTPUIECKOM IOJIE.

DNeKTpOoCTaTUIECKas 3aIlHTA.



Y CTpoiCcTBO M IEMCTBHE KOHAEHCATOPA TOCTOSSHHOW U EPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIOUIA/M IUIACTUH, PACCTOSHUS MEXIY
HUMH U JTUAICKTPUYECKOU MPOHUIIAEMOCTH.

DHeprus EeKTPUYECKOT0 M0JIs 3apsyKEHHOTO KOHAEHCATOpPA.

3apsaka u pa3psaka KOHACHCATOpa Yepes pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuxym.

OneHka cuil B3aMMOJEHCTBUS 3apsSKEHHBIX Tell.

HaGnronenne mpeBpamieHUs SHEPrUM 3apsDKEHHOTO  KOHJAGHCATOpa B OHEPIUI0  M3ITyYCHUS
CBETOJUO/IA.

W3ydeHnue mpoTekaHus TOKa B LIETIH, COJIEPKaIleil KOHIEHCATOP.

Pacnipenenenne pa3sHOCTHM TOTEHUHAIOB (HAMPSOKEHUs) MPU  TOCIEIOBATEIBHOM COCIUHEHUU
KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOpa Yepe3 Pe3nucTop.

Tema 2. [locmosannwlit 3.1eKmpudeckKuil mox.

Cuna toka. ITocTosiHHBIN TOK.

VYcnoBus CyniecTBOBaHUS IOCTOSTHHOIO 3JIEKTpUYEcKOro Toka. Mcrounuku toka. Hanpsokenue U un
DCE.

3akon Oma aJ1d y4acTka Lenu.

DNEKTPUUECKOE CONPOTUBIICHUE. 3aBUCUMOCTb COINPOTUBIIEHUS OJHOPOJHOIO IMPOBOJHHKA OT €ro
JUIMHBI U IIJIOLIA/IM TOIIEPEYHOI0 CEUEHHUs. Y 1eTIbHOE CONPOTHUBIICHNE BEIIECTBA.

[TocnenoBarenbHOE, MapalljieibHOE, CMEIIAHHOE COSAMHEHHE MPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpuyeckux uenei. [Ipasuna Kupxrodga.

Pabora snexrpudeckoro Toka. 3akon Jxoynsi—JIeHma.

MoIHOCTb 31EKTPUYECKOT0 TOKA. TemioBasi MOLHOCTb, BblIEIsEMasi Ha PE3UCTOpE.

OJIC u BHYTpEHHEE COINpPOTHUBIEHHE HCTOYHMKA TOKa. 3akoH Oma [ TMONHON (3aMKHYTOIN)
ANEKTPUYECKOM 11enu. MOIHOCTh HCTOYHHKA TOKa. KopoTkoe 3aMbIkaHue.

Konznencarop B Lienu nocTOSIHHOTO TOKa.

TexHnueckue ycTpoicTBa U TEXHOJOTUYECKUE MPOLIECCHI: aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETUMK
ANEKTPUYECKON SHEPTUH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAPSHKSHHS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT HANpPSDKEHUS JJI pE3UCTOpa, JIaMIbl HaKadUBaHUS U
CBETOAMO/1A.

3aBUCHMOCTh CONPOTUBIECHUS UMUIUHIAPUUECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAJAH IONEPEYHOIO
CEUeHUs U MaTepuana.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COMPOTHUBIICHUS IPU ITOCTOSIHHOM HaIlPSHKEHUU.

[Ipsimoe nzmepenue DJIC. KopoTkoe 3aMblkaHNe TAIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO
CONPOTHUBIICHUS.

Crnioco0OsI coenHeHust ICTOYHUKOB Toka, DJ1C Garapeil.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXKAY MOJIOCAMU UCTOYHUKA TOKA OT CHUJIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMeMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenpHOro COpoTUBICHHS IPOBOTHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HaIPsDKEHUS IS JIaMITbl HAaKaJIUBaHMUSL.

YBenuueHue npesena u3MepeHus amrnepMeTpa (BoIbTMETpa).

N3mepenne 3/1C 1 BHYTpEeHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanmne 3aBucumoct OJIC rajbBaHMYECKOTO JJIEMEHTa OT BPEMEHHM NpPHU KOPOTKOM
3aMBIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXKAY MOJIIOCAMU UCTOYHMKA TOKA OT CUJIBI TOKA B IIETIH.



HccnenoBanue 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paziuunslx cpeoax.

DNeKTpuYecKass MPOBOJUMOCTh PA3MUYHBIX BEIIECTB. OJIEKTPOHHASI MPOBOJUMOCTH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD COIPOTHUBIIEHUSI METAJIJIOB OT TeMIiepaTrypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITY4YKOB.

[TonynpoBonuuku. CoOcTBeHHAass U MpPUMECHas MPOBOAUMOCThH MOIYIpoBoAHUKOB. CBoiicTBa pP-—n-
nepexoa. [lomynmpoBoJHUKOBBIE TPHOOPEI.

DONEKTPUUECKUH TOK B 3JIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAs IUCCOLMALUA. DJIEKTPOIU3. 3aKOHBI
@Papanes 11 3JIEKTPOIN3a.

OnekTpruyeckuili TOK B razax. CamMoCTOSATEIbHBIM U HECAMOCTOSTENbHBIM pa3psl. Pa3nuuHble THUIBI
CaMOCTOATENILHOIO paspsanaa. Monnus. [1nazma.

TexHnueckue ycTpoilcTBa M NPAKTUYECKOE IPUMEHEHHE: TIa30pa3psiAHbIE JIaMIbl, 3JIEKTPOHHO-
my4yeBasi TpyOKa, MOJYIMPOBOJHUKOBBIE MPUOOPHI: AMOJ, TPAH3UCTOP, (HOTOAMOM, CBETOINO/, ralbBaHHKA,
paduHUpPOBaHUE ME/IY, BHIIJIABKA aTFOMUHUS, JIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

3akoHsl 3nekTposinza Dapanes.

HckpoBoli pa3psaa ¥ IpOBOAUMOCTb BO3yXa.

CpaBHeHUE IPOBOIMMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OHOCTOPOHHSS TPOBOJAUMOCTD AUOJIA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, nPAKMUKyMm.

HaGurotenune amekTposusa.

N3mepenue 3apsia 0JTHOBAJIEHTHOIO HOHA.

HccnepoBanue 3aBUCUMOCTH COITPOTUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH TUOAA.

Du3nyecKUuil MPaKTHKYM.

CrocoObl  n3MepeHus (U3NYECKUX BEIUYMH C MCIOJIb30BAaHUEM aHAJOrOBBIX M LU(POBBIX
HU3MEPUTENbHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE M OTHOCHTENbHBIE
MOTPEIIHOCTH U3MepeHuil pu3ndeckux BenuunH. OTeHKa TPaHUI] TOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHMI, UCCIEA0BaHNN 3aBUCUMOCTEN (PM3NYECKUX BEIMYHH, POBEPKa
MPEIIOKEHHBIX TUIMOTe3 (BbIOOp W3 paboT, OMMCAHHBIX B TEMAaTUYECKUX pazfenax «Y4YeHU4YEeCKHU
AKCIIEPUMEHT, J1a00paTOpHBIE PabOTHI, MPAKTUKYM)).

MesknpeaMeTHbie CBA3H.

W3yuyenne kypca ¢usuku yrioyOonéHHoro ypoBHS B 10 Kijacce OCYIIECTBISETCS C  y4ETOM
COJIEpKATENIbHBIX MEXKIPEAMETHBIX CBA3€M € KypcaMu MaTeMaTUKH, OWOJNOrMM, XWMHH, reorpapuu u
TE€XHOJIOTUH.

Mesicnpeomemmuvie nonamus, c6A3AHHbIE C U3YYEHUEM MEMOO08 HAYYHO20 NO3HAHUA: SBIICHUE,
HaydHbId (aKT, TUMOTe3a, (Qu3nUeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJIETTMPOBAaHUE, MOJENIb, U3MEpPEHHUE, MOTPEIIHOCTH H3MEPEHUN, M3MEpHUTENbHbIe MPUOOPHI, IU(poBas
nabopaTopus.

Mamemamuxka: peuieHue cucTeMbl ypaBHeHUi. JluneiiHas ¢yHkius, napabona, rumepbona, ux
rpaduku U cBoiicTBa. TpuroHomerpuueckue (QpyHKIHMU: CHHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIINH Ha OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexaHnueckoe JBUKEHHE B >KHBOHM mpupoze, nudp@ysus, 0cMOC, TEII0O0OMEH >XUBBIX
OpPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOLIeH Cpesbl, YTHIIM3alusi OMOOPraHMYECKOro TOIUIMBA IS
BBIPAaOOTKH «TEIUIOBOM» M DJIEKTPOIHEPTUHU, IMOBEPXHOCTHOE HATSHXKEHHE M KalWUIApHbIE SBIECHUS B
MIPUPOJIE, DIIEKTPUUECKHE SBJICHUS B )KMBOW MPUPO/IE.



Xumua: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIPHAS
Macca, MOJyYEeHHE HAaHOMATEepUajoB, TEIUIOBBIE CBOMCTBA TBEPABIX TEJN, JKUJIKOCTEH M Ta30B, XKUIKHUE
KPUCTAJUIBI, BJEKTPUYECKHME CBOMCTBA METAJUIOB, DJIEKTPOJIUTHYECKAs JIUCCOIMAIUs, TalbBaHUKa,
3JIEKTPOHHAs! MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue ABUKEHUN C UCTHOJIH30BAHUEM MEXAHU3MOB, YUET CYXOT0O M >KUIKOTO
TPEHUsI B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU (KPOHIUTEHH, peréTyarbie KOHCTPYKIUH), UCIOIb30BaHUE
3aKOHOB COXPAHEHHUS MEXaHMKHM B TEXHHUKE (TUPOCKOI, BOAOMET U JApPYrHE), JABUTATE]Ib BHYTPEHHETO
CropaHus, napoBas TypOuHa, OBITOBOI XOJIIOAUIBLHUK, KOHAULIMOHEP, TEXHOJIOTUHU MOJyUYEHUSI COBPEMEHHBIX
MarepualioB, B TOM YHCIE€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTMH, JIEKTPOCTATUYECKAs 3AINTA, 3a3€MJICHUE
ANEKTPOIPUOOPOB, TA30PA3PSTHBIC JTAMITHI, IOTYITPOBOAHIUKOBBIC IPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3znea 4. JjekTpoauHAMHUKA.

Tema 4. Maznummnoe none.

B3anmoneicTBre IMOCTOSHHBIX MAarHUTOB M IPOBOJHUKOB € TOKOM. MarHutHoe mone. Bekrop
MarHuTHOM MHAYKIMH. [[puHIMI Cyneprno3suiuy MarHuTHBIX 1Tosiel. JIMHUM MarHUTHOW MHTYKLIAH.

MarauTtHoe 1oJie MPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJHUKA, KATYIIKU U KPYTrOBOrO BUTKA). OMNBIT
Opcrena.

Cuna Amriepa, e€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenia, e€ HampaBlieHME W MOIYJb. JBM)KCHHE 3apsHKEHHOW YacTHIBI B OJHOPOJIHOM
MarHuTHOM noje. Pabota cuisl Jlopenna.

MarnuTHoe nojue B Beuiectse. PeppoMarHeTUKy, apa- U 1naMarHeTUKH.

TexHu4ecKkue yCTpONCTBa M TEXHOJOTHYECKHE IMPOIECChl: NMPUMEHEHHE TMOCTOSHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, TECTEP-MYILTUMETP, MICKTPOABHTATENb SIKOOH, YCKOPHUTEITH 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMII HMHIYKIUM MarHUTHOTO TMOJS TOJIOCOBOTO U TOAKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuTOB.

Kaptuna nuHWNA MarHUTHOM WMHAYKIMH TOJS JJIUHHOTO TMPSMOTO MPOBOJHUKA M 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KATYIIKU C TOKOM.

B3aumMopeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHiia Ha MOHBI JJIEKTPOJIUTA.

Habmroienue ABMKEHUS ITy4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI EHCTBUS MEKTPOU3ZMEPUTENBHOTO TPUOOPa MATHUTOITIEKTPHUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue MarHUTHOTO MOJISt TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOUCTB (heppoOMarHeTHKOB.

WccnepoBanue neicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OmnpezneneHre MarHUTHOM MHAYKIIMM HA OCHOBE MU3MEPEHMS CHIIBI AMIIepa.

Tema 5. dnexmpomaznumnan uHOYKYuUs.

SBnenue smekTpoMarHUTHOM MHAYKUuuU. [lotok BekTopa MarHuTHOM MHAYKIMU. DJC wMHAYKIMH.
3aKOH 3JIeKTpoMarHuTHoM nHaykuuu Papazaes. Buxpesoe anexkrpuyeckoe nosie. Toku Dyko.

O/J1C uHAYKIIMY B TPOBOJHUKE, TBUKYILIEMCS B OJIHOPOJTHOM MarHUTHOM II0JI€.

IIpaBuio JleHna.

NunyktuBHOCTh. Karymmka WHIYKTHBHOCTH B IIENMH TMOCTOSHHOTO TOKAa. SIBJICHHE CaMOWHIYKITWU.
OJ1C camouHIyKIIHH.

DHeprusi MAarHUTHOTO TOJIST KATYIIKUA C TOKOM.



DJIEKTPOMArHuTHOE TOJIE.

TexHnyeckue ycTpoiCcTBa U TEXHOJOTUYECKUE MPOLIECChl: MHAYKIIMOHHAS 11€4Yb, COJICHOU], 3alllUTa OT
ANEKTPU3ALNU TEN MIPHU IBUKCHUH B MATHUTHOM TIOJIE 3EMITH.

Jemoncmpayuu.

Habmtoienue siBiaeHUs! 3J1€KTPOMAarHUTHOM MHYKITUH.

Uccnenosanue 3aBucumoctu 3/1C uHAYKINUU OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.

IIpaBuio JleHna.

[Tagenre MarauTa B aTFOMUHUEBOW (MeIHOM) TpyOe.

SIBnenune caMOMHTyKIHH.

Uccnenosanue 3aBucumoctu J/1C caMOMHIYKIIMHN OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

UccnepoBanue siBIeHUS 371€KTPOMAarHUTHOM MHYKIUH.

Onpenenenyue HHAYKIIMA BUXPEBOIO MAarHUTHOTO MOJIS.

HccnenoBanue siBIeHUS CAMOMHTYKIUH.

COopka MoieNiv 3IEKTPOMArHUTHOT'O TeHEpaTopa.

Pa3nea 5. KosieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koebanus.

Komnebarensuas cucrema. CBoOOAHEIE KOJIEOAHUS.

lapmonunueckne konebanus. KunemaTtnueckoe W JUHAMHUYECKOE OMHCAHUE. JHEPreTHYECKOE
onucaHue (3aKOH COXpPaHEHUsI MEXaHUYECKOU 3HEpruu). BoIBOJ JTMHAMUYECKOTO ONMMUCAHMS TAPMOHUYECKHUX
KoJe0aHui U3 UX SHEPTreTUUYECKOro U KHHEMATHUYeCKOTrO OMHUCaHUS.

Awmrumntyaa u ($asa koneGanuil. CBsi3b aMILTUTY/bI KOJICOAHHUH UCXOAHON BEIMYUHBI C aMIUTUTYAaMHU
Kos1e0aHui €€ CKOPOCTU U YCKOPEHHUS.

[Tepron u gactora konebanwuii. [leproa MaibIx cBOOOHBIX KOJIEOAHUI MAaTEMAaTHUYECKOTO MAasSTHHKA.
[Teproa cBOOOIHBIX KOeOaHUI MPY>KUHHOTO MasTHUKA.

[TonsTue o 3aTyxaromux konebanusx. BoinykneHHble konebanus. Pezonanc. PesonancHas kpuBasl.
Bnusinue 3aTyxaHus Ha BUJI PE30HAHCHOM KpUBOH. ABTOKOJI€0aHus.

TexHu4eckue yCTpOUCTBa U TEXHOJOTUYECKHUE MPOIIECCHI: METPOHOM, YacChl, Kaueiu, My3bIKaJIbHbIE
WHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck KoJaebaTeTbHOTO JTBUKEHUS.

HabutoieHne He3aBUCMMOCTH MTepHoJia MaJIbIX KoJIeOaHUH rpy3a Ha HUTH OT aMILTUTY/bI.

HccnenoBanme 3aTyxaromux KoleOaHW M 3aBUCHMOCTH TIepUOJa CBOOOJIHBIX KoJeOaHUN OT
CONPOTHUBIICHUS.

UccnenoBanune xonebaHuil rpy3a Ha MacCUBHON NpPYKHUHE C LIETbI0 (OPMUPOBAHUS MPEACTABICHU I
00 uaeanbHON MOJIETH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHs SHEPTUHU NPU KoJleOaHUsIX rpy3a Ha MPYKUHE.

HccnenoBanue BBIHYKIEHHBIX KOJIEOaHHIA.

Ha6mronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.

N3ydeHne 3aK0HOB ABMKEHUS Tela B X0JI¢ KOJIeOaHH Ha yIIPyroM MojABece.

N3yuenne nBMKEHNS HUTSHOTO MasITHUKA.

[IpeoOpa3zoBanme SHEPTUHU B IPYKUHHOM MasiTHUKE.

HccnenoBanme yObIBaHUS aMIUTUTY/IbI 3aTyXAIOMINX KOJIeOaHU.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHIA.

Tema 2. DnekmpomazHumnuole Konebanus.



Konebatenpubiii KOHTYp. CBOOOIHBIC AJIEKTPOMAarHUTHBIE KOJEOaHUsSI B UACATHPHOM KOJIeOaTeIbHOM
KoHType. @opmyna TomcoHa. CBA3b aMIUIMTYIbI 3apsjla KOHACHCATOpa C aMIUIUTYJOHM CHJIbI TOKa B
KoJ1e0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHMs SHEPTUHU B UACAIBHOM KOJI€0aTeIbHOM KOHTYPE.

3aryxarolue JIeKTPOMarHuTHbIe KosieOaHus. BeIHYX/IeHHBIE AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[TepemenHbiii TOK. MOITHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U JEHCTBYIOIEE 3HAYECHUE CHJIbI
TOKa ¥ HAMPSHKSHHSI IPU PA3TUIHON opMe 3aBUCUMOCTH ITEPEMEHHOTO TOKa OT BPEMEHHU.

CunyconaayibHbIA TIEPEeMEHHBIM TOK. Pe3ucrop, KOHAEHCATOpP M KaTyllKa MHAYKTUBHOCTH B IIEMHU
CHUHYCOH/IaJIbHOTO NePEeMEeHHOr0 Toka. Pe3onanc TokoB. Pe3oHaHCc HanpsiKeHUIA.

Wneanbublii Tpancopmatop. [IpousBoactso, nepenaya u noTpediieHue AIEKTPUIECKON SHEPTUH.

DKOJIOTHYECKUE PUCKM TpH  TPOU3BOACTBE  3JeKTpodHepruu. KymnbTypa  ucmnosib30BaHUS
3JIEKTPOIHEPTUHU B TOBCEAHEBHOM KU3HHU.

TexHuyeckue ycTpoiicTBa M TEXHOJIOTMYECKHE IPOLECCHl: D3JIEKTPUUECKU 3BOHOK, TE€HEpaTop
MEPEeMEHHOT0 TOKa, JIMHUU JJIEKTporepeay.

Jemoncmpayuu.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOaHUS.

3aBHCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUI OT HHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

I'enepaTop HE3aTYXAOIIMX JIEKTPOMATHUTHBIX KOJICOAHUH.

Mopeinb 37eKTPOMarHuTHOTO reHepaTopa.

BrinykaeHHbIe CHHYCOUIaTIbHbIE KOIeOaHusl.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIGHCATOP B IIEMH IEPEMEHHOT0 TOKA.

Pe3onanc mnpu mociegoBaTeNbHOM —COCIMHEHMHM PE3UCTOPa, KATYIIKA HWHAYKTHBHOCTH U
KOHJIEHCATOpA.

YCTpOoNCTBO U IPUHLIUIT ACUCTBUS TpaHCPopMaTopa.

Mopenb TUHUY 3IEKTPOIIepPEIauH.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

Nzyuenune Tpanchopmaropa.

HccnegoBanue nepeMEeHHOTO TOKA Yepe3 MOCIeA0BATENIbHO COEIUHEHHBIE KOHAEHCATOp, KaTylIKy U
pe3ucrTop.

HaGmronenue 2eKTpoMarHuTHOTO Pe30HaHca.

UccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHuUmMHbsle 60HbL.

MexaHuyeckue BOJIHBI, YCIOBHS UX pacnpocTpaHeHus. [lonepeunsie u mpo1oibHbIe BOJHEL. [lepuon,
CKOPOCTh pactpoCTpaHEHHUs W JJIMHA BOJHBL. CBOMCTBA MEXaHMUYECKHX BOJH: OTPa)XKEHUE, MPEIOMIICHUE,
uHTepdepeHus U 1udpaxKius.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

DNeKTpOMarHUTHBIE BOJIHBL. Y CIIOBUSI M3JyY€HUs DJIEKTPOMArHUTHBIX BOJIH. B3ammHas opueHTarus
BEKTOPOB B AJICKTPOMArHUTHOW BOJTHE.

CBoiicTBa 3NMEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPEIOMIICHHE, TOJspu3alus, uHTepdepeHus u
T paKIus.

[[xana sneKTpOMarHuTHBHIX BOJIH. [[puMeHEeHNE 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBI paroOCBA3U U TENEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.

TexHuueckue yCTpONCTBa W MPAKTUUECKOE MPUMEHEHUE: MY3bIKAJIIbHbIE WHCTPYMEHTHI, pajap,
paguonpuéMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-meus, ynbTpasBykoBas ITUAarHOCTHKA B TEXHHUKE U
MEUIINHE.

Hemoncmpayuu.



OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOJIbHBIX BOJH.

KoneOmromnieecs Teno Kak HCTOUYHUK 3BYyKa.

3aBHCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUA.

Habnronenue oTpaxeHus 1 MpeaoMIICHUS MEXaHUUECKUX BOJIH.

Habmonenue untepdepeHunu u AMPpakiuy MEXaHU4eCKUX BOJIH.

AKYCTHYECKUH PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro IPUMEHEHHUE.

HaGumoieHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIUTUTYION M 9aCTOTON KOJIeOaHUi.

HccnenoBanne CBOWCTB AJIGKTPOMArHUTHBIX BOJH: OTpaK€HUE, MPEIOMIICHHE, MOJspU3anus,
mudpaknus, HHTepdepeHIus.

Oo6HapyxeHne HHPPAKPACHOTO U YIbTPAPHOIECTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3ydenue napamMeTpoB 3BYyKOBOI BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MTPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHENHOE PACIIPOCTPAHEHUE CBETAa B OJHOpPOAHOM cpere. Jlyd cBera. TodeuHBII MCTOYHMK
CBeTA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue u300pakeHUil B IJIOCKOM 3€pKaje.
Cdepuueckue 3epkara.

[Ipenomnenue cBera. 3aKOHBI TMPEJIOMJIEHUS CBeTa. AOCONIOTHBIN TIOKa3aTelb MPEIOMIICHHUS.
OTHOCUTENBbHBIN MOKa3aTeNnb mpenomiieHus. [loCTOSITHCTBO 4acTOTHI CBETa U COOTHOILIGHUE JJIUH BOJH MpHU
Mepexo/ie MOHOXPOMATHYECKOTO CBETA Yepe3 IPaHMIly pasjieia IBYX ONTHUECKUX CpPell.

Xon nyyeit B npusme. Jucnepcust ceera. CiaoxHbIi coctaB Oenoro cBera. LIBer.

[Tonnoe BHyTpeHHEe oTpaxenue. IIpenenpHbIi yroil MoJIHOro BHyTPEHHETO OTPAKEHMUS.

Cobuparomue U paccenBaroye JUH3bl. ToHKas guH3a. DOKYCHOE PACCTOSHUE W ONTHUYECKas CHUjia
TOHKOM JHMH3BI. 3aBUCHUMOCTh (DOKYCHOTO PACCTOSHHUS TOHKOH c(epHuecKol JHH3BI OT €€ IeOMEeTpUH U
OTHOCHUTEJILHOT'O 1OKa3aTessl MPEIOMIICHHUS.

@opMyIia TOHKOW JIMH3BI. Y BEIMYEHHE, 1aBAEMOE JTUH30M.

Xon ny4a, OpOLIENUIETO JIMH3Y IOJ IPOMU3BOJBHBIM YIJIOM K €€ TJaBHOM ONTHYECKOH OCH.
IToctpoenne u300pa’keHUI TOYKM M OTpe3Ka NpsAMONW B COOMPAIONIMX M PACCEMBAIOIIUX JIMH3aX M UX
CHUCTEMax.

OnTuueckue nmpudopsl. Paspemaromiast ciocobHoCTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBast onrtuka. WuTepdepenuus cBera. KorepeHTHble HCTOYHHMKM. YCJIOBUS HaOIOJEHUS
MaKCHUMyMOB 1 MUHMMYMOB B UHTEP(EPEHIIMOHHOM KapTHHE OT JIBYX KOT€PEHTHBIX HCTOUYHUKOB. [IprmMepsl
KJIACCUYECKUX UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakius cBeta. JudpakunoHHas pemérka. YcioBue HaOMIOAEHUS TNIABHBIX MAaKCHUMYMOB IIpH
[1a/IEeHUY MOHOXPOMAaTHYECKOr0 CBETa Ha TU(PAKIIMOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa M TEXHOJOTHMYECKHE IPOIECChl: OYKM, JIyIMa, Mepuckorn, (oToammapar,
MHUKPOCKOII, MPOEKIIMOHHBIN ammapar, MPOCBETIEHHE ONTHUKH, BOJOKOHHAs ONTUKA, IU(PPAKIUOHHASL
peeTKa.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue nNpenoMiIeHNs CBETA.

HabmtoaeHune monHoro BHyTpeHHEro oTpakeHus. MoJiens CBeToBoIa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB Uepe3 MIIOCKONapaIeNbHYIO IUIACTUHY U IPU3MY.

WccnenoBanune cBONCTB U300paXKeHHM B TMH3AX.

Moaenu MEUKpPOCKOIIA, TEIECKONa.



Hab6monenue narepdepeHimu ceera.

Habumoienne 11BeTOB TOHKUX TIEHOK.

Habmtonenue nudpaxnuu cera.

W3yuenne quQpakinOHHON PEIIETKH.

Ha6mronenue audpakiinOHHOTO CIEKTpa.

Habmonenue aucnepcun cBera.

Habnronenune nonsipu3aiyu cBeTa.

[IpumeHneHne noIIpOUI0B JIUIs U3yUEHUSI MEXaHNYECKUX HAIPSHKEHUH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

N3mepenne nokazaresns NpeoMIIeHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BEIIECTBA (HA MPUMEPE KUIKUX JIUH3).

W3mepenne pOKyCHOTO pacCTOSTHHSI PACCEUBAIOIINX JIMH3.

[Tonydyenue n300pakeHus B CUCTEME U3 IIOCKOTO 3epKalia U JINH3HI.

[Tonydenue n3o00paxkeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHnue TeneCKONINYECKUX CUCTEM.

Habnronenne nudpaxumuu, nHTEpYEPEHIINN U MOISPU3ALNHN CBETA.

N3yuenue nonsipuzanuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH TUAJIEKTPHKA.

N3ydenne nutepdepeHIuu J1a3epHOro U3IyUYeHUs Ha ABYX LIENSX.

HaGurotenue aucriepcum.

HaGmonenue u uccnenoBanue TuGpakiimoOHHOTO CIIEKTpA.

N3mepenue 1iamHbl CBETOBOM BOJIHBI.

[TonydeHue cekTpa U3JIydyeHus: CBETOIMO/Ia IPH MOMOIIH AU(PPAKIIMOHHON PEIIETKY.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH.

I'paHuupl  OPUMEHMMOCTH  KJIACCUYECKOM  MeXaHuKW. IlocTynaTel  CclIEIMaNbHOM  TEOpUU
OTHOCUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHO uHTepBan. [IpeoOpa3zoBanus Jlopenna. VYciaoBue HPUUYMHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALICHUE JUITUHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIBCOM PEJIITUBUCTCKOMN YaCTHUIbl. DHEPIUs MOKOSL.

TexHnueckue ycTpoicTBa M TEXHOJIOIMYECKHE NPOLECCHI: CIIyTHUKOBBIE NMPUEMHUKH, YCKOPUTEIH
3apSKEHHBIX YACTHII.

Y4eHnueckuit IKCEPUMEHT, JIaOOpaTOpHbIE pabOThI, MPAKTUKYM.

OmnpeneneHne UMITyJIbCa U SHEPTUU PENATUBUCTCKHUX YacTUIl (10 GoTorpadusM TPeKOB 3apsyKEHHbBIX
YaCTHUI] B MAlHUTHOM T10J1€).

Pazgen 7. KBanroBas ¢pusuka.

Tema 1. KopnycKyaapHuo-60aH0601 Oyanus3m.

PaBHOBecHOE TeIIOBOE M3IydyeHHUe (M3ydyeHHe abCoNIIoTHO YEPHOTo Tesa). 3aKOH cMmelleHus Buna.
I'mnoresa I1nanka o kBaHTax.

®oTOHBI. DHEPTHS U UMITYITLC (POTOHA.

®oroaddext. Ombitel A. I'. CroneroBa. 3akoHbl ¢oroddpdexra. YpaBHeHHEe ODWHINTEHHA IS
doroaddexra. «Kpacnas rpanuna» porosddexra.

JlaBneHue cBeTa (B YaCTHOCTH, JABJICHME CBETa Ha AaOCONIOTHO IOIJIOUIAIONIYI0 U aOCOIIOTHO
oTpaxkaroiyto nosepxHocts). OnbiTsl I1. H. JIeGenena.

Bonnoseie cBoiictBa wactuil. Bomubel ne bpoitns. Jynmnaa BomHbl Ae bpoiins u pasmepsl o0nacTu
JIOKaJM3alMK ABIKYLIeica dactunbl. KopmyckyssipHo-BoiHOBOW ayanusM. Judpakius 31eKTpoOHOB Ha
KpUCTaJlIax.

Crneuunduka nsmepenuit B Mukpomupe. CooTHoueHus Heonpeaenénnocrei I'eiizendepra.

TexHuyeckue ycTpoiicTBa U TEXHOJOTUYECKHE MPOLECCHI: CIIEKTPOMETP, POTOIIEMEHT, (POTOIATUHK,
TYHHEJIbHBIM MUKPOCKOTI, COJTHEUHAs OaTapesi, CBETOIUO/I.



Hemoncmpayuu.

®dotor(hPeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodddekra.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS TOJIYIIPOBOJHUKOB OT OCBELLIEHHOCTH.

CBeToauOI.

Connevnas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue poropesucropa.

N3mepenue nocrosinuoi [lnanka Ha ocHoBe uccnenaoBanus Gotoaddexra.

HccnegoBanue 3aBUCUMOCTH CHUJIBI TOKA Y€PE3 CBETOAUO/ OT HAIPSHKCHMUS.

Tema 2. @uszuka amoma.

OnBITHI 1O UCCIIEAOBAHUIO CTPOeHUs aToMa. [imanerapaas moiens atoma Pesepdopra.

[Tocrynarel bopa. MU3nydenue u morjoiieHre (OTOHOB MpU IEPEX0/e aromMa C OJHOTO YPOBHS
SHEPIrUU Ha JIPYTOM.

Bunel criektpoB. CieKTp ypoBHEHN 3HEpruu aToMa BOA0poa.

CrioHTaHHOE U BBIHYXKJEHHOE U3yueHue ceera. Jlazep.

TexHuyeckue yCTpOHCTBA U TEXHOJIOTMYECKHE MPOIECCH: CHEKTPAIbHBIM aHamu3 (CHEKTPOCKOMN),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbiTa Pezepdopra.

Habntoienne nuHelyaThIX CIIEKTPOB.

VYeTpoicTBO U IeHCTBHE CUETUMKA HOHU3UPYIOIIUX YaCTHII.

Onpenenenye JJIMHBI BOJIHBI JIa3€PHOTO U3IYUECHMUSL.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Hab6mronenue nuHeiRyaToro criekTpa.

HccnenoBanue criekTpa pa3peKeHHOr0 aTOMapHOTo BOAOPO/Ia U U3MepeHune noctosiHHon Punbepra.

Tema 3. Qusuxa amomHno20 A0pa u 31eMeHMAPHBLIX YaACHUY,.

Hyxnonnas monens snpa I'eiizen6epra—Banenko. 3apsa sapa. MaccoBoe uncio sapa. M3oTomnsl.

PagnoakTuBHOCTH. Anb(da-pacnaa. DINEKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznydeHue.

3aKOH paJuOaKTHBHOIO pacmnazna. PaguoakTuBHBIE M30TONBI B Npupoje. CBONCTBA MOHU3UPYIOLIETO
u3NyyeHus. BiusHMe paguoOaKTUBHOCTM Ha KUBble oOpraHu3Mbl. EcrecTBeHHBIM (OH H3IydeHHUs.
Jlo3umerpusi.

DOHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.

Snepusie peakuuu. Jlenmenne u cuHTe3 sjaep. SaepHele peaktopbl. IlpoOiemsl ymnpasisieMoro
TEPMOSAIEPHOTO CUHTE3a. DKOJIOTMYECKUE aCIeKThl Pa3BUTHUS SAEPHON SHEPTreTHKU.

MeTobl perucTpaluy U UCCIEA0BAHNS 3IEMEHTAPHBIX YaCTHII.

@DyHIaMEeHTaIbHBIE B3aUMOIEHCTBUSA. baproHbl, Me30HBI U jaenToHsl. [Ipencrasinenne o CtangapTHOU
Mozenu. KBapk-rirooHHas MOZIEb alpOHOB.

®uzuka 3a npeaenamMu CtanaapTHod Mojaenu. TémHas MaTepus U TEMHAs YDHEPTUs.

EnunctBO uznueckoil kKapTUHBI MUpa.

TexHnueckue ycTpolcTBa M TEXHOJOTMYECKHE MPOLECCHI: AO3MMETP, KaMepa BuibcoHa, sSaepHBIN
peaKkTop, TepMOsIZICpPHBINA peakTop, aToMHasi 00M0a, MarHUTHO-PE30HAHCHAs TOMOTpadus.

Yuenuueckuii sxkcnepumenm, nabopamopnvie padbomot, nPAKMUKyMm.

HccnenoBanue TpekoB yacTull (10 TOTOBBIM doTorpadusim).

HccnenoBanue paJuoakTUBHOTO (hOHA € HCTIOJIb30BAaHUEM J103UMETPA.

W3yuenue nmornomieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3nea 8. DjieMeHTHI ACTPOHOMMY U ACTPO(PU3UKH.

Oranbel pa3BUTUS acTpoHOMHUHU. [lpukiiagHOE W MHPOBO33PEHUYECKOE 3HAYEHHE aCTPOHOMMH.
[TpMeHUMOCTh 3aKOHOB (PU3UKHU 11 00BICHEHUS MPUPO/IbI KOCMUYECKUX OOBEKTOB.



Metonel  aCTpOHOMHYECKMX  HCCICIOBaHUM. CoBpeMEHHBIE ~ ONTHYECKHE  TEJECKOIIBI,
paZinoTeNeCKOIbl, BHEATMOC(EepHasi aCTPOHOMHUSL.

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKkue 3BE3/bI, INIAHETHI, KX BUIUMOE ABHKCHHUE.

Conneunas cucrema.

Connue. ConHeyHasi akTUBHOCTh. MicTounuk sHeprun CoHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. JlMarpaMMa «CHEKTPaJIbHBIN KJIACC — CBETUMOCTBY. 3BE3]IbI
IJIABHOM  IOCIIEN0BAaTENbHOCTH. 3aBUCUMOCTh  «Macca — CBETUMOCTb» s 3BE3]  IJIaBHOU
[I0CJIEI0BAaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHbIE MPECTABICHUS O MPOUCXOKICHUU U
sBomtouny CoJiHIA U 3BE3/. DTaIlbl )KU3HU 3BE3.

Mueunsbiii [1yts — Hamia [Nanaktuka. [lonoxenne u npuxenrne Connua B ['anakTuke. TUIBI rajJakTHK.
Pannoranaktuku u kBa3zapel. YEpHBIE ABIPBI B A/1pax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6ma. Pasberanme ramaktuk. Teopus Bombmioro
B3pbIBa. PeNTMKTOBOE M3IIydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus.

HaGmonenuss 3BE31HOTO Heba HEBOOPYKEHHBIM TJa30M C HCIOJNB30BAHHEM KOMIBIOTEPHBIX
MPUIOKEHUN U1 ONpeIesieHUs] MOJIOKEeHUsT HEeOeCHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moylapus 1 spKue 3BE31bl.

Habmronenus B reneckon JIyHbI, TUTaHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHHIA.

Du3nyecKuii MPaKTHKYM.

CnocoObl  u3MepeHus (PU3NYECKUX BEIUYMH C HCIOJIb30BAaHHUEM aHAJIOTOBBIX U IUGPOBBIX
U3MEPUTENIbHBIX NPUOOPOB M KOMIIBIOTEPHBIX JaTUYUKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCHUTEJIbHBIE
MOTPEUIHOCTH M3MepeHuil pu3mueckux BennyrH. OIeHKa TpaHHIl OTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHHI, UCCIEAOBAHUN 3aBUCUMOCTEN (DPM3NYECKUX BEITHMYUH, POBEPKA
MPEJIOKEHHBIX TUMOTe3 (BBIOOp W3 paboOT, OMHMCAHHBIX B TEMAaTUYECKUX pazlenax «YUYeHUUYEeCKHi
AKCIIEPUMEHT, J1a00paTOpHbIE PabOThI, IPAKTUKYM»).

O0o0maroniee noBTOpeHMe.

O06o011ieHne U cucTeMaTu3alys coJepKaHus pa3aenoB Kypca «MexaHukay, «MosekynspHas pu3uKa
U TepMOJAMHAMHKa», «eKTpoauHaMmuka», «Komebanus u BOJHBDY, «OCHOBBI CIELHUAIBHOW TEOpUHU
OTHOCHUTENbHOCTHY, «KBaHTOBas (u3HKay, «DIEMEHThl aCTPOHOMUHU U aCTPOPUZUKH.

Ponb ¢pu3uku u acTpOHOMUHM B SKOHOMUYECKOM, TEXHOJIOTUYECKON, COLIMATIbHON U 3THYECKON cepax
JeSTeNbHOCTH YEJIOBEKa, POJib U MECTO (PU3MKH M aCTPOHOMHHM B COBPEMEHHOM HAay4yHOW KapTHHE MUDA,
3HAYeHHWE OMNHUCATEeIbHOM, CHCTEMAaTU3UPYIOLIeH, OOBACHUTENbHON M MPOTHOCTHYECKOW (QyHKIMIt
¢u3nueckoil Teopun, posb PpU3NUECKON TEOPUH B (POPMHUPOBAHUH MPEACTABIECHUN O (PU3HUECKON KapTHHE
MHUpa, MeCTO (U3MYECKOM KapTHMHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAyYHbBIX
IIPECTaBICHUN O IPUPOJE.

MesknpeamMeTHbie CBA3H.

N3ydyenne kypca ¢usuku yrioyOonéHHoro ypoBHS B 11 Kkijacce ocymiecTBisieTcsl € y4€TOM
COJIEPKATENIbHBIX MEXKIPEIMETHBIX CBA3€M € KypcaMu MaTeMaTUKH, OWOJNOrMM, XWMHH, reorpapuu u
TEXHOJIOTUH.

MesicnpeOmemmuvie nOHAMUA, CEAZAHHBIE C U3YYEHUEM MEMOO006 HAYYHO20 NO3HAHUA: SBIICHUE,
HaydHbId (aKkT, TUMOTe3a, (Qu3nUeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJACHUE, OSKCIEPUMEHT,
MOJIETTMPOBAaHUE, MOJENIb, W3MEpPEHHUE, MOTPEIIHOCTH H3MEPEHUN, M3MEpHUTENbHbIe MPUOOPHI, IU(ppoBas
nabopaTopus.

Mamemamuka: penieHue CUCTeMbl ypaBHEHHMH. TpuroHomerpuueckue (yHKIHMU: CHHYC, KOCHHYC,
TaQHT'€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPHl M WX NPOEKLIHWHU Ha OCH
KOOpJMHAT, ClIO)KeHHe BekTopoB. I[lpomsBogHble snemeHTapHbIX QyHkumid. IlpusHaku mnomobus
TPEYTroJbHUKOB, OINpeieJeHHE MIOAAN IUIOCKUX GUryp u o0béma Ted.



Buonozua: snextpuyeckue sBIEHUS B )KUBOM IPUPOJiE, KoseObaTenbHble IBUKEHUS B )KUBOM NpUpOJE,
HKOJIOTUYECKUE PUCKH IIPU NMPOU3BOACTBE IEKTPOIHEPIHH, FJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH
Cpenbl, YIbTPa3BYKOBas IMAarHOCTHKA B MEIUIIMHE, ONITUYECKHUE SIBIICHUS B )KUBOU IPUPOJIE.

Xumua: CTpOCHHE aTOMOB W MOJIEKYJ, KpUCTAJUIMYECKass CTPYKTypa TBEPABIX TeN, MEXaHU3MbI
00pa30BaHMs KPUCTAIUINYECKOHN PEIIETKY, CIIEKTPaIbHbII aHAIN3.

TI'eocpaghua: wmarnuTHple nOMIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX pPyHAd, (GOTOCHEMKA 3E€MHOM
MOBEPXHOCTH, ceiicMorpad.

Texnonozua: NPUMEHEHHUE TOCTOSHHBIX MAarHUTOB, JJEKTPOMAarHUTOB, JJIEKTPOABHTraTeib Skoowu,
IeHepaTop MEePEeMEHHOr0 TOKAa, MHIAYKLUMOHHAs IeuYb, JUHUM 3JIEKTpOoIepesaad, JIEKTPOJBUraTellb, paaap,
panuoNnpuEMHUK, TeNeBU30p, aHTeHHa, TesnedoH, CBU-neub, ynpTpa3BykoBas IHAarHOCTHKAa B TEXHUKE,
MPOCKIIMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHAsi Oarapes, CIyTHUKOBBIC MPUEMHUKH, SACpHAS
SHEPreTUKa M SKOJIOTUYECKUE acTIeKThI €€ pa3BUTHSI.

IUVTAHUPYEMBIE PE3Y/IBTATHI OCBOEHUA ITPOI'PAMMBI 110 ®U3HKE HA
YPOBHE CPE/IHEI' O OBLHIEI'O OBPA30OBAHHA/IHHHOCTHBIE PE3YIIbTATBI
JIMUHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOro npeamera «Pu3nka» T0IKHbI OTPaKaTb TOTOBHOCTb
U CHOCOOHOCTh OOY4arOIIMXCSl PYKOBOJICTBOBATbCS COPMUPOBAHHONW BHYTPEHHEW MO3UIMEH JIMYHOCTH,
CHCTEMOW IEHHOCTHBIX OpHEHTAllMi, MO3UTUBHBIX BHYTPEHHUX YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO O0OIIecTBa, pacIIMpPEeHHE JKU3HEHHOTO OIbITa W  OMbITa
JEeSITENbHOCTH B IPOLIECCe pealMu3allid OCHOBHBIX HAlpaBJIEHUI BOCIUTATENbHON AEATENbHOCTH, B TOM
qucIIe B YaCTH:

rPakKAaHCKOr0 BOCIIMTAHUS:
e CchOpPMHPOBAHHOCTh TPAXKAAHCKOM MO3MLMU O0OYdYarOUIerocs Kak aKTMBHOTO U OTBETCTBEHHOI'O
YjieHa POCCHICKOTO OOIIECTBa;
® [IPUHATHE TPATULHMOHHBIX OOIIEYETIOBEYECKUX I'YMAHUCTUUECKUX U IEMOKPAaTHUECKUX IEHHOCTEH;
® TOTOBHOCTb BECTHM COBMECTHYIO JI€ATEIBHOCTh B HHTEpEcax TIPaKAaHCKOTO OOILEeCTBa,
Y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIHHON OpraHU3allii;
e yMEHHE B3aUMOJICHCTBOBAaTh C COIMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUM C MX (QYHKIHMSIMU U
Ha3HAYCHUEM;
® TOTOBHOCTb K T'YMaHHUTapHOM U BOJIOHTEPCKOM EATETHLHOCTH.
NAaTPHOTHYECKOr0 BOCTIMTAHUS:
e chOpMHPOBAHHOCTb POCCUHUCKOI IpaX1aHCKONW UAEHTUUHOCTH, IATPUOTU3MA;
® [ICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSM POCCHUHCKUX YUEHBIX B
o0nacTu (GU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMUS:
¢ chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO ITIOBE/ICHUS;
® CrHOCOOHOCTh OLEHMBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHbBIE PEIICHUs, OPUEHTHPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUEHOTO;
® 0CO3HAHWE JJMYHOTO BKJIAJa B IOCTPOECHUE YCTOMYMUBOTO OYIYIIIETO.
ICTETHYECKOr0 BOCTIMTAHUS:
® OCTETHYECKOE OTHOIICHHWE K MHpPY, BKIIOYas OSCTETUKY HAyYHOTO TBOPYECTBA, NPUCYIIETO
¢bu3nueckoil Hayke.
TPY/A0BOI0 BOCIIUTAHMA:
® WHTEpeC K pasNuuHbIM cdepaM NpoPecCHOHATBHON AESTETHHOCTH, B TOM YHCJIE CBS3aHHBIM C
¢u3MKO W TEXHMKOH, yMEHHE COBepLIaTh OCO3HAHHBIM BbIOOp Oyaymiedt mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIJTAHBI,
® TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUI0 M €amMOOOpa30BaHUIO B o00jMacTh (U3MKU Ha
MPOTSHKEHUH BCEH )KU3HU.



IKOJOIMICCKOro BOCIMTAaHUA:

cOPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJIbTYphl,  OCO3HAHUE  TJIO0ATBHOTO  XapakTepa
AKOJIOTUYECKHX MPOOIIeM;

IUTAHUPOBAHKE W OCYIIECTBJICHUE NIECHCTBHI B OKpYXKAlOIICH cpele Ha OCHOBE 3HAHUS IICIICH
YCTOMYMBOTO Pa3BUTHS YESIIOBEUECTBA;

pacimpeHe OIbITa ACATEIBHOCTH 3KOJOTMYECKOW HAINPaBICHHOCTH HA OCHOBE HMMEIOIIMXCS
3HaHUH 10 (Pu3MKe.

HEHHOCTU HAYYHOTO IMO3HAHUS

chopMHPOBAHHOCTE MHPOBO33PECHUS, COOTBETCTBYIOLICTO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
¢bu3nveckoil HayKw;

OCO3HAaHHE ICHHOCTH HAy4YHOH JESTENbHOCTH, TOTOBHOCTb B MPOILIECCE HU3Yy4YCHUS (HU3UKH
OCYIIECTBIISITH IPOCKTHYIO U HCCIICIOBATEIBLCKYIO JACATEIHOCTh MHIUBHYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS
ba3oBble Jiornyeckue 1eMcTBUA:

CaMOCTOSITENILHO (POPMYTUPOBATH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPEACIIATE LENU AEATEIIbHOCTH, 3a1aBaTh ITIapaMeTPhbl U KPUTEPUU UX JTOCTUKECHUS;

BBISIBJISITH 3AKOHOMEPHOCTH U MPOTHBOPEUHUS B pACCMATPUBAEMBIX (DU3HUECKUX SIBICHUAX;
pa3pabareiBaTh IUTAH PEHICHHS MPOOJIEMBI C YYETOM aHaIM3a WMEIONIUXCS MaTepUATBHBIX U
HEMaTEPHUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSATEIBbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB LIEJISIM, OLIEHUBATh
PHUCKH MOCIEACTBUM AESTEIIBHOCTH;

KOOPIUHUPOBATh U  BBIIOJNHATH pabdOTy B  YCJIOBUAX PEAIbHOTO, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELUICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBrle ucciienoBarebLCcKue AeiCTBHSA .

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHSAMHU U METOAaMHU (PU3HUECKON HAYKU;
BIIa/IETh HAaBBIKAMHU y4e€OHO-HUCCIEI0OBATENIbCKON U MPOEKTHON AESITENTbHOCTH B 00NacTH (U3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB peIlIeHUs 3ajad
(hU3UYECKOTO CoMlepKaHusl, TPUMEHEHHUIO PAa3IMYHBIX METOOB MO3HAHUS;

BJIQJIETh BHUJIAMHU JIEATEIBHOCTH IO TOJYYEHHUIO HOBOIO 3HAHHUSA, €ro HHTEpIpeTaluH,
npeoOpa30BaHMIO M MPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX CUTYAIUsX, B TOM YHUCJE MPU CO3JTaHUHU
y4eOHBIX TIPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh MPUYUHHO-CIICJICTBEHHBIEC CBA3U U aKTyaIM3UPOBATh 3aJladyy, BBIABUTATh THIIOTE3Yy €€
perieHus, HaXOIUTh apTrYMEHTHI IS I0Ka3aTeIbCTBA CBOMX YTBEPXKIEHUH, 3a/1aBaTh TapaMeTphl U
KPUTEpPUU PEILICHHUS;

aQHAIM3UPOBAThH TOJYYCHHBIE B XOJI€ PEIICHUs 3a7aud Pe3yJabTaThl, KPUTHUECKH OIEHWBATH MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 33a]aul B 00pa30BaTEIbHON JIEATEIHHOCTH, B TOM YHUCIIE
MIpH U3yYeHUH (PU3UKU;

JlaBaTh OLEHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MPUOOPETEHHBIN OIBIT;

YMETh NIEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATEILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

Pabora ¢ undopmanmeii:



BJIaJICTh HABBIKAMH MOJXy4EHUS MHPOpPMALUU (PU3MUYECKOTO CONEpKAHUS U3 UCTOUHUKOB Pa3HBIX
THUIIOB, CAaMOCTOSITEIIBHO OCYIICCTBIISATh IMOWCK, AQHAIN3, CHCTEMATH3allMI0 M HWHTEPIPETALUIO
UH(POPMAIIMU PA3IUIHBIX BUIOB U (HOPM MPEACTABICHHS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMAIIHH;

HCIIOJI30BAaTh CpCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B peIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpPraHM3aIl[MOHHBIX 3a/1a4 C COOJIIOJICHHEM TpeOOBaHUI
IPrOHOMHKH, TEXHHKH OE30MACHOCTH, TMTHEHBI, PECypcOCOEpEKEHHsI, MPABOBBIX MU ITHUECKHX
HOPM, HOPM HH(POPMAITMOHHOHN 0€301aCHOCTH;

CO371aBaTh TEKCThI (PU3MYECKOTO COJCPIKAHHMS B PA3IMYHBIX (GopMaTax ¢ Y4ETOM Ha3HAUYCHHSI
uHbOpMAlMM W IEJIEBOM ayIUTOPHH, BHIOMpas ONTUMAIbHYIO (OpPMY MPEACTABICHHUS H
BU3YyaTH3aIUH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

OCYILLECTBIIATh OOLIEHUE HAa YpOKaX (PU3UKU U BO BHE-YPOUHOU AEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIIMKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C HCIIOIb30BAHUEM SI3bIKOBBIX CPEJCTB;
[IOHUMATh U UCIOJIb30BaTh NIPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON paObOThI;

BbIOMpPAaTh TEMAaTHUKy M METOJbl COBMECTHBIX JEHCTBUH C ydu€TOM OOIIMX HHTEPECOB MU
BO3MOXKHOCTEH KaXKJI0TO 4JIC€HA KOJUICKTHUBA;

IIPUHUMATD LIEJIM COBMECTHOM AESTEIbHOCTH, OPIraHU30BbIBATh U KOOPIANHUPOBAThH ACUCTBHS 110 €€
JNOCTH)KEHMIO: COCTABJIAThH IUIAH JIEWCTBHM, pacHpenesaTh pOJId ¢ y4€TOM MHEHHUH Y4YaCTHHKOB,
00CyX1aTh pe3yJbTaTbl COBMECTHON pabOTHI;

OLICHMBATh Ka4yeCTBO CBOEr0 BKJIAJAa M KaXJOTO0 yYaCTHUKAa KOMAaHJIbl B OOIIMH pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IIPOEKThI, OLIEHMBATh WJEU C IIO3UIMU HOBU3HBI, OPUIMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYHIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IOBEICHHE B DPA3JUYHBIX CHUTYaLHUAX, IPOSBIATH
TBOPYECTBO U BOOOpa)keHUE, ObITh HHUIIMATUBHBIM.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHBIE IeiiCTBUS
Camoopranu3anmusi:

CaMOCTOSITENIPHO ~ OCYIIECTBJISITh IMO3HABAaTEIbHYIO JEATENbHOCTb B 00JacTH (UMUK U
aCTPOHOMUU, BBISIBIIATH IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIBHO COCTAaBIATh IUIAH pEHICHUs pacd€THBIX M KA4ECTBEHHBIX 3a]ad, IUIaH
BBIIIOJTHEHUSI IPAKTHUYECKOM paboThl € Y4ETOM HMEIOUIMXCS pPEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHHUI;

JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO JPYIUIMH B 00JaCTU (DU3HMKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVIEKT:

JaBaTh OILIEHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTHUBBI B JIESITEIBHOCTh, OLIEHUBAaTh
COOTBETCTBHUE PE3YJIBTATOB LICIISAM;

BJIa/IETh HAaBbIKAMU IMO3HABATENIbHOM pediIeKkcuu Kak OCO3HAHHUS COBEPIIAEMBbIX IEHCTBUI H
MBICJIUTENIBHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHHUI;

MCIOJIb30BaTh NPUEMBI pe(IeKCUU 7Sl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATD PEIICHUS 110 UX CHUKEHUIO;



MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATIU3E PE3YIbTATOB JIEATEIbHOCTH;
MPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€E PE3YNIbTATOB IE€ATEIbHOCTH;
MpU3HABaTh CBOE MPABO U IPABO APYTUX HA OIMINOKU.

B mnpomecce mocTH)XKEHUS JTUYHOCTHBIX PE3yJIbTATOB OCBOSHHS IMPOrpamMMbl MO (U3MKE I YPOBHS
cpemHero ooOmero oOpa3oBaHHsl y OOYYAIOIIUXCS COBEPIICHCTBYETCS AMOLMOHAIBHBIA WHTEIIICKT,
[peAnoJararoui chopMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIILHOE COCTOSIHUE, BUIETh
HaIpaBJIEHUs] Pa3BUTHS COOCTBEHHON AMOLIMOHANIbHOI cepbl, ObITH YBEPEHHBIM B cele;
CaMOpETYJIMPOBaHMsl, BKIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHUE IMPUHUMATh OTBETCTBEHHOCTb 3a
CBOE TOBENEHUE, CIIOCOOHOCTh aalTHUPOBATHCS K SMOIMOHAIBHBIM H3MEHEHUSIM U MPOSBIATDH
rUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKIIOYAIOIIEH CTPEMJICHHE K JOCTHXKEHHMIO LIEJU U YCIEXy, ONTUMHU3M,
MHULMATUBHOCTb, YMEHUE JIECTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEI;

SMIATHH, BKJIIOYAONIEH CIIOCOOHOCTh MOHUMATh 3MOIIMOHATILHOE COCTOSIHUE APYTUX, YUUTHIBATh
€ro MPH OCYIIECTBICHUH OOLICHHS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCThH BBHICTPAUBATH OTHOIICHUS C APYTUMU JTIOJAbMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3pemarb KOHPIUKTHI.

[MPEJJMETHBIE PE3VYJIbTATBI
K xoHuy oOyuenus B 10 knacce npeIMETHbIE pe3ysbTaTbl HA YIiIyOJIEHHOM YpOBHE JOJDKHBI OTPAXXaTh
Cc(OPMHUPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

MOHUMATh POJIb (PU3UKU B HKOHOMUYECKOM, TEXHOJIOTUYECKOM, SKOJOTHUECKOH, COLMAIbHOU H
STHUYECKOU cdepax AEATEIIFHOCTH YEIIOBEKa, POJIb U MECTO (U3UKH B COBPEMEHHON HAyYHOUH
KapTUHE MHpa, 3HAYCHHE OIMCATEeNIbHOM, CHCTEMaTU3UPYIOLEH, OOBSICHUTEIBHOU U
MPOrHOCTUYECKOM (YHKIUI (U3HUECKON TEeOpuru — MEXaHUKHU, MOJCKYISIpHOW (U3UKH U
TEPMOJUHAMUKHU, pOJib (PU3HUECKON Teopuu B (HOPMHUPOBAHHH MPEACTaBICHUN O (U3HUECKOM
KapTUHE MUPA;

pa3nuyath yCIOBHS IPUMEHUMOCTH MoOJeNe (U3MUecKuX TeJl W NPOLEccCoB (sSBICHUN):
WHEepLMagbHas cucremMa OTcuéra, abCONIOTHO TBEPIOE Telo, MaTepuajgbHas TOYKa,
PaBHOYCKOPEHHOE JIBIKEHHE, CBOOOIHOE TaJieHne, aOCOMI0THO yrpyras aedopmMariiusi, aOCOIOTHO
yIpyroe ¥ aOCOJIOTHO HEYNpYyroe CTOJKHOBEHHs, MOJIENM Ta3a, >KUJKOCTH M TBEPIOTO
(KpUCTAJUTMYECKOT0) TeNa, UI€ANIbHBIN ra3, TOUSCUHBIN 3apsill, OAHOPOAHOE IEKTPHUUECKOE TOJIE;
pa3nuyath YCIOBHs (TpaHUIBl, O0JAaCTH) NPUMEHUMOCTH (DU3UYECKMX 3aKOHOB, IOHMMATh
BceoOIui xapakTep (yHJaMEHTAJIbHBIX 3aKOHOB M OTPAaHWYEHHOCTb MCIOJIB30BaHMS YaCTHBIX
3aKOHOB;

aHAJM3UPOBaTh M OOBSCHAThP MEXaHHYECKHE IPOLEeCcChl U SBJCHUS, HCHOJIb3ysd OCHOBHBIE
MOJIOKEHUS M 3aKOHbl MEXaHWKU (OTHOCUTEIBHOCTh MEXAaHMYECKOro JBUKEHHS, (OPMYJIbI
KMHEMAaTUKH PaBHOYCKOPEHHOI'O JIBWKEHMS, mpeoOpa3zoBaHus [amuies 1711 CKOpPOCTH U
nepeMenieHus, 3akoHbl HprOTOHA, IMPUHIUII OTHOCUTENBHOCTH ['amuies, 3aKOH BCEMHUPHOIO
TATOTEHHUS, 3aKOHbI COXPAaHEHHUs] MMITYJIbCa M MEXaHMYECKOW SHEPruu, CBsA3b PabOThl CHIIBI C
U3MEHEHHEM MEXAaHWYECKOM SHEpruu, YCIOBHUS paBHOBECHs TBEPAOro Tena), MpPU 3TOM
HCIIOJB30BAaTh MaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBHUS IPUMEHUMOCTH
(bu3nUecKrx 3aKOHOB: MpeodpazoBanmii ['amuies, BTOporo u Tperhero 3akoHoB HpioToHA, 3aKOHOB
COXPAHEHHUS UMITYJIbCAa U MEXAHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOIECCHl U SBJICHMS, UCIOIb3ys OCHOBHBIC MOJOXKEHHUS
MKT u 3aKoHBI MOJIEKYJIAPHONU (PU3UKU U TEPMOJAMHAMUKH (CBS3b JABJICHUS UICATBHOTO raza co
CpeaHEeld KMHETUYECKON PHEpPrHeil TEIIOBOTO JIBH)KEHUS W KOHIIEHTpALMEH €ro MOJEKYJ, CBS3b
TEMIIEpaTyphl BEIIECTBA CO CPEAHEN KMHETHUYECKOW SHEPruei TEIIOBOrO JBH)KEHHUS €ro YacTHlIl,



CBA3b JABJICHUS WACAIBHOIO ra3a ¢ KOHUEHTPALMEl MOJIEKY]1 M €ro TeMIIepaTypoH, YpaBHEHHE
MenpeneeBa—Kiianeiipona, MepBbIi 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAHEHUS OHHEPruu B
TEIUIOBBIX IIpOLIEccax ), IPU ATOM UCIOJIb30BaTh MAaTEMATUYECKOE BBIPAKEHNE 3aKOHOB, YKa3bIBATh
yCJIOBHsI IPUMEHUMOCTH ypaBHeHus1 MeHieneeBa—Kilanelpona;

aHAJIN3UPOBATh U OOBSACHATH JJIEKTPUUYECKUE SIBJICHHUS, HUCIOJb3Yysl OCHOBHBIE IIOJIOKEHUS U
3aKOHBI DJIEKTPOJMHAMUKU (3aKOH COXPAaHEHHUS JJIEKTPUYECKOro 3apsna, 3akoH KyioHa,
MOTEHUMAIBHOCTh 3JIEKTPOCTATUYECKOTO MOJISI, MPUHLHUII CYNEPIO3ULUU IEKTPUUECKUX IOJEH,
IIPY 3TOM YKa3blBas YCIOBHS NPUMEHMMOCTH 3akoHa KyloHa, a TakXe NPaKTU4YECKH BaXKHbIE
COOTHOLIEHMS: 3aKOHbI OMa i ydacTKa LENU W AJI1 3aMKHYTOM 3JIEKTPUUYECKOM LeNH, 3aKOH
Jlxoymsi—JIenna, mpasuina Kupxroda, 3akonsl Dapanues 11 JICKTPOIN3a);

OIUCHIBATh (PU3MUYECKHE TPOLECCHl U SBICHUS, UCIOJIb3Yysl BEIUYMHBL MEPEMELICHHE, CKOPOCTh,
YCKOPEHHE, HUMITYJIbC T€Ja U CUCTEMBbI TEJl, CUId, MOMEHT CWJIbl, JABJIEHUE, MOTEHUUAaJIbHas
SHEprusi, KNHETHYECKas YHEpPrusi, MeXxaHuueckas »Heprusi, paboTa CUJIbl, IIEHTPOCTPEMUTEIHLHOE
YCKOpEHHE, CUJla TSHKECTH, CUJIa YIPYTOCTH, CHUJla TPEHUS, MOILIHOCTb, SHEPIUs B3aUMOAECUCTBUS
Tena ¢ 3emiEil BOIM3U €€ MOBEPXHOCTH, SHEPTUs yNpyroi aedopmanuu mpyKUHBI, KOJTHYECTBO
TEIUIOTHI, a0CONIOTHAs TeMIleparypa Tena, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI DHEPrHs
UJealbHOTO OJIHOATOMHOTO Ta3a, padoTa HaeaIbHOro ra3a, OTHOCUTEIbHAsI BIAKHOCTH BO3/yXa,
KII/] naeasbHOro TEIUIOBOrO ABUTATENS; IEKTPUUECKOE TOJIE, HAMPSXKEHHOCTD 3JIEKTPUUYECKOTO
1oJIs, HANpsDKEHHOCTh IOJII TOYEYHOIO 3apsja WM 3apsDKEHHOIO Ilapa B BakyyMeé U B
JTUAJIEKTPUKE, TOTEHIMAN 3JIEKTPOCTATUYECKOTr0 MOJIs1, Pa3HOCTh NOTEHIIMAJIOB, AJIEKTPOIBHXKYIIIAs
cuja, CUJIa TOKa, HaIlPsKEHUE, MOILIHOCTh TOKA, AJIEKTPUYECKasi EMKOCTb INIOCKOTO KOHAEHCAaTopa,
COIIPOTHBIIEHUE YYacCTKa LIETIH C MOCIEI0BATEIbHBIM U MAPAJIJICIIbHBIM COEIMHEHUEM PE3UCTOPOB,
SHEPrus JIEKTPUUECKOI0 MO0JIs KOHAEHCATOPa;

OOBSICHATH OCOOCHHOCTH MPOTEKAaHUS (PU3MUYECKUX SIBICHHUI: MEXaHMUECKOE JBHKEHHE, TEIUIOBOE
JBIDKEHUE YACTHI[ BEIECTBa, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JBIDKeHHE, nubpdysus,
WCMIapeHue, KWUIEHWE W KOHJEHCAlus, IUIAaBJICHUME M KPUCTAJUIM3AlMs, HaIlpaBICHHOCTh
TEIUIONEepeiad, JJIEKTpU3alMs Tell, SKBUIOTCHLUAIBHOCTh IIOBEPXHOCTH  3apsHKEHHOTO
MIPOBOIHHKA;

IPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DU3MYECKOM BEJIMYMHBI OT Jpyrol c
HCIOJIb30BAHUEM NPSIMBIX HM3MEPEHUN, NPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH (DU3MUECKHUX BEJIUYMH B BHJAE TpapUKOB C Y4ETOM
aOCOJIIOTHBIX MOTPELIHOCTEH N3MEPEHUH, JIeNlaTh BHIBO/IbI IO PE3YNIbTaTaM MCCIIEJOBAHUS;
MIPOBOANTH KOCBEHHBbIE H3MepeHUs (U3NYECKUX BEIUYMH, IPU ATOM BBIOMpaTh ONTHUMAJIbHBIN
METOJI M3MEpPEHMs, OLIEHUBATh aOCONIOTHBIE W OTHOCUTENIbHBIE IOIPEIIHOCTH TNPSMBIX U
KOCBEHHBIX U3MEPEHHU;

IIPOBOJIUTH OIBITHI 110 MPOBEPKE MPEI0KEHHOW TMIOTE3bl: MJIAaHUPOBATh SIKCIEPUMEHT, COOUPATh
SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, aHAJIM3UPOBATH IOJYYEHHBIE pPE3YyNbTaThl U JEJaTh BBIBOJ O
cTaTyce MpeIoKeHHON TUIIOTE3bI;

coOirofaTh mpaBuiia 0€30MacHOro TpyJda MPH MPOBEAEHUH HCCIEIOBaHHM B paMKax yueOHOro
SKCIIEPUMEHTa, NPAaKTHUKyMa U Yy4eOHO-HCCIEOBATEIbCKOM M MPOEKTHOM JeATEIbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTOpHOro 000pyJOBAHUS;

pemars pacy€THbIE 3a7aud C SIBHO 3a/laHHOM M HESBHO 3a/laHHOM (PU3MYECKOW MOJeNnblo: Ha
OCHOBAHMHU aHaJM3a YCIOBHS OOOCHOBBIBATH BBIOOP (PHU3MUECKOM MOJENH, OTBEYaroIIeH
TpeOOBaHUAM 331a4YM, IPUMEHATH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThHl (PU3UUECKUX
TEOpU MPH UCTOIb30BAaHUM MATEMATUYECKUX METOJOB pElIeHMs 3aad, MPOBOAUTH pacuy€Thl Ha
OCHOBaHMHU HMEIOIIMXCS JaHHBIX, AHAJIM3UPOBATh pE3yJabTaTbl M KOPPEKTUPOBATH METOJIbI
peLIeHNs ¢ YYETOM IOJyUYEHHBIX PE3YyJIbTATOB;



pelaTth KadyecTBEHHbBIE 3a7aud, TPEOYIOIue MPUMEHEHUsS 3HAHWM M3 pa3HBIX DPa3IeNioB Kypca
Gbu3MKM, a TaKXKe MHTETpallud 3HAHUM M3 JPYTUX MPEeIMETOB €CTECTBEHHO-HAyYHOrO IMKJIA:
BBICTpPAaUBaTh JIOTHYECKYIO LIEMIOYKY pACCyXICHMM C OHmOpoll Ha H3y4yeHHBbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3HUECKHUE SIBIICHHUS;

UCIIOJIb30BAaTh TEOPETHYECKUE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX IPUHLUIIOB PabOThI
M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUUYECKUX MTPOIECCOB;

MPUBOJIUTH MPUMEPHI BKIaJa POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

aHAJIM3UPOBaTh M OLIEHUBATh IOCIEACTBHUS OBITOBOM UM MPOM3BOACTBEHHON JAESITEIBbHOCTU
YeNlOBeKa, CBS3aHHOW ¢ (PU3UYECKUMH TPOIECCAMH, C TO3HMIHMNA JKOJOTHYECKOoi 0e30MacHOCTH,
MPEJICTAaBICHUM O PALMOHAIBHOM MPHUPOIOIOJIB30BAHUN, a TaKkKe Pa3yMHOM HCIIOJIb30BaHUH
JOCTUKEHHUM HayKU M TEXHOJIOTUH JIJIs TajbHEHIIero pa3BUTUs 4eJI0BEUECKOro o0IIecTBa;
MPUMEHSTh pa3uyHble CcrnocoObl paboTel ¢ uHpoOpManuend (QUINYECKOro COJAEpKaHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHH, HpPH 3TOM HCIOIb30BaTh
COBpEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJOTMM JUIA TIOMCKA, IMepepaboTKH M TPEeAbsSBICHUS
y49eOHOW W  HAYYHO-TIOMYJSIpPHOM HWH(OpMamuu, CTPYKTYpPUPOBAHUS W  HHTEPIPETAIIUU
nH(pOpMaLIUY, TOTYYEHHON U3 Pa3NUYHBIX UICTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh MOIYy4aeMYyIO
nH(OPMALIMIO M OLIEHUBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOLIUXCS 3HAHUHM, TaK U Ha
OCHOBE aHaJIM3a NCTOYHUKA UH(OpMaLIUN;

MPOSBIIAT, OPraHU3allMOHHBIE W TO3HABATENIbHBIE YMEHHUS CaMOCTOSATEIBHOrO MpPUOOpETeHHUS
HOBBIX 3HaHUI B ITPOIECCE BHITOIHEHHS MTPOSKTHBIX U Y4eOHO-UCCIIET0BATEIBCKUX PadoT;
paboTaThb B TpyNIE C HCIOJHEHUEM PA3IMYHBIX COIHMAIBHBIX POJEH, MIaHUPOBaTh paboOTy
IpyNIbl, PAalMOHAIBHO PACHpPENesITh NEATEIbHOCTh B HECTAaHAAPTHBIX CHUTYalUsX, aJEKBAaTHO
OLIEHMBATh BKJIAJ] KAX/I0T0 U3 YYACTHUKOB IPYIIIBI B PEILIEHUE paccMaTpUBaeMOM IpoOJIeMBl;
MPOSIBIISIT MOTHBALMIO K Oyaymed NpoecCHOHATBHONW NESTEIbHOCTH IO CHEIHaIbHOCTSIM
(hU3UKO-TEXHHUUECKOTO MPOpHUIISL.

K xoHny oOyuenus B 11 knacce mpeIMETHbIE pe3ysbTaThl HA YIrIyOJEHHOM YpOBHE JOJDKHBI OTPAXXaTh
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUIA:

MOHUMATh POJIb (PU3UKU B IKOHOMUYECKOM, TEXHOJIOTHMUECKOH, COIMANBLHON U ATHUECKOH cepax
NESITeTLHOCTH 4YE€JIOBEKa, POJb U MECTO (DM3MKM B COBPEMEHHOW HAay4YHOW KapTHHE MHUpPA, POJIb
aCTPOHOMHUHU B TMPAKTHYECKOW JEATETLHOCTH YeNIOBEKa M JaJbHEHIIEM Hay4YHO-TEXHUYECKOM
pa3BUTUH, 3HAUEHUE OMUCATENBHOM, CUCTEMATH3UPYIOIIEH, 00BICHUTENBHON U MPOTHOCTHYECKOM
GbyHKIUH (HU3MYECKON TEOpHH — SIEKTPOJMHAMHKH, CIEIHMATbHOW TEOPUU OTHOCHUTENBHOCTH,
KBaHTOBOHN (DM3HKH, posib pU3NYECKON Teopuu B (OPMUPOBAHUU TNPEACTABICHUN O (pU3NUECKOU
KapTUHE MHpa, MECTO (U3UYECKON KapTHHBI MHpa B OOIIEM DAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUN O IPUPOJIE;

paznuuaTh YCJIOBHS MPUMEHHUMOCTH MOJelel (U3UYECKUX Tel W MPOIECCOB (SBICHUN):
OJTHOPO/JIHOE OJJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TOJs, TapMOHHYECKHE KONeOaHMUs,
MaTeMaTUYeCKUl MasTHUK, WJCAIbHBIM MNPYXUHHBIM MASTHUK, TapMOHUYECKHUE BOJIHBI,
HJeaTbHBIN KOoneOaTebHbIN KOHTYp, TOHKAs JTUH3a, MOJIEIe aToMa, aTOMHOTO si/Ipa U KBAHTOBOM
MOJICII CBETA;

paznuuaTh YCJIOBHS (TpaHUIBI, OOJACTH) NPUMEHUMOCTH (U3HYECKHX 3aKOHOB, MOHUMATh
BceoOmmit xapakTep (yHIaMEHTAIBHBIX 3aKOHOB M OTPAHMUYEHHOCTH HCIOJIH30BAHUS YACTHBIX
3aKOHOB;

aQHATM3UPOBATh M OOBSCHATH SJICKTPOMATHUTHBIE TPOIECCHI M SIBICHHS, HCIOJB3YysS OCHOBHBIC
MOJIOKEHUS M 3aKOHBI AJIEKTPOJAMHAMHKHA M CHEIUATbHOM TEOPUU OTHOCHUTEIIBHOCTU (3aKOH
COXpaHEHHUs JJIEKTPUUECKOro 3apsija, cuiaa Ammepa, cuia JIopeHa, 3aKOH AJIEKTPOMAarHUTHON
uHayKud, npaBwio Jlenma, cBs3p DJ[C caMOMHIYKIIMK B DJIEMEHTE AJICKTPHUYECKOW 1T CO



CKOPOCTBIO HM3MEHEHHMS CHJBl TOKa, IIOCTYNAThl CHENHAIBHOW TEOPHH OTHOCUTEIBHOCTH
OWHINTEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE ITPOIECCHI U SBICHHSI, NCTIONIB3YS TTOJIOKEHUSI KBAHTOBON
¢u3uku (ypaBHeHue DifHmTelHa U1t poTorddexTa, nepBblii 1 BTOPOH noctynatsl bopa, mpuHIum
COOTHOILIEHUS HeompenenéHHocTei [eiizendepra, 3aKOHBI COXpPAHEHUS 3apsIOBOTO M MAacCOBOTO
YHCeIl ¥ SHEPTUH B SAEPHBIX PEaKLUsIX, 3aKOH PaJIMOaKTUBHOTO pacnana);

ONHUCHIBaTh (PU3MUECKHE TPOIECChl M SBJICHUSA, WCIHOJb3ySd BEJIWYMHBI: HANPSIKEHHOCTD
ANIEKTPUYECKOTO  TOJIS, MOTEHLIHMAN 3JIEKTPOCTaTHYECKOTO TOJs, pa3HOCTh IOTECHIUAJIOB,
ANIEKTPOJBIDKYIIAs CHJIA, WHIYKIUS MAarHUTHOTO TNOJS, MarHUTHBIA TOTOK, cuia Awmrepa,
MHIYKTUBHOCTb, SJIEKTPOBIIKYILAS CUJIa CAMOMHYKIIMH, SHEPTHs] MArHUTHOTO TOJISl IIPOBOAHUKA
C TOKOM, DEJSTHBHCTCKUN HWMIIYJIbC, MOJHAs YHEPIUs, SHEPrus MOKOS CBOOOTHOW YACTHIIBI,
SHEPTHsl ¥ UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3aps] A1pa, SHEPTHUs CBA3HU S/Pa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHUS (PHU3MUECKUX SIBICHUN: AIIEKTPOMArHUTHAS WHAYKIUS,
CaMOMHAYKIHS, PE30HAHC, MHTEp(PEPEHINs BOJH, TUPPAKIM, AUCIEPCUs, ITOJHOE BHYTpPEHHEE
otpaxxeHue, Gorodnekrpudeckuii d3hpdext (poroaddekt), anbdha- u Oera-pacnaapl saep, ramma-
U3Iy4YeHue siiep, GU3ndecKre NPUHIHIBI CIIEKTPAILHOTO aHaJIi3a U PadoTHI J1a3epa;

OIIPEAEISITh HANpaBICHNE MHIYKIMH MarHUTHOTO IOJISl MPOBOJAHMKA C TOKOM, CHIIBI AMIiepa U
cunbl JIopeHua;

CTPOUTH M300pa)XKEHUE, CO3/1aBaeMOE IJIOCKUM 3€pKajioM, TOHKOW JIMH30W, U PAaCCUUTHIBATH €TI0
XapaKTePUCTHKH;

MPUMEHSATh OCHOBOIIOJIAralOIINe aCTPOHOMUYECKHE TIOHATHS, TEOPHH W 3aKOHBI JJIS aHaiu3a U
00BsICHEHUSI (U3NYECKUX MPOIECCOB, TMPOMCXOASIIMX B 3BE3/aX, B 3BE3MHBIX CHCTEMax, B
MEKTaTaKTHIECKON cpeJie; IBIKEHHS HEOSCHBIX Tell, 9BOJIIOINY 3BE31 U BeeneHHoii;

MPOBOJIUTH HCCIIECIOBAHNE 3aBUCUMOCTEH (PU3MUYECKHX BEIMYUH C HCHOJIB30BAHUEM TIPSMBIX
U3MEpPEHHUH, TP 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (MKCHPOBATh PE3yibTaThl MOIYYECHHOM
3aBUCHMOCTH (DM3NYECKUX BEIMYMH B BUAE TPaUKOB C y4ETOM aOCONIOTHBIX HOTPEIIHOCTEH
M3MEPEHUH, IeNaTh BHIBOJIBI IO PE3YIIbTATaM HUCCIICIOBAHUS;

MIPOBOJIUTh KOCBEHHbIE HM3MEPEHHUs (U3UUYECKUX BEIWYHMH, MPU 3TOM BBIOMpPATh ONTUMAIbHBIH
METOJI M3MEPEHHsS, OLECHUBATh aOCONIOTHBIE W OTHOCUTENbHBIE TOTPEIIHOCTH TIPSMBIX H
KOCBEHHBIX U3MEpPEHUIl;

MIPOBOJIUTH OIIBITHI TI0 TIPOBEPKE MPEUIOKEHHOW THUIOTE3BI: INIAHUPOBATH SKCIIEPUMEHT, COOMPATh
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY, AHAJIM3MPOBATh IOJyYEHHBIE PE3yJbTaThl M JeNaTh BBIBOJ O
cTaryce NpeasioKeHHON THIOTE3bl;

OIUCBIBATh METO/IbI MOJYYEHHS HAYYHbIX aCTPOHOMUYECKHUX 3HAHUIA;

coOoIaTh TpaBmiia O€30MacHOrO TPYAa NMPH MPOBEACHUM HCCIEIOBAaHUN B paMKax ydeOHOTO
HKCHEPUMEHTa, MpakTUKyMa U Yy4eOHO-HCCIIEJIOBATENIbCKOM W TMPOEKTHOM JEATENbHOCTH C
WCTIOJIH30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemiaTh pacyéTHbIe 3aJjaud C SBHO 33aJaHHOM W HESIBHO 3a/JlaHHON (M3MUYECKOW MOJENbIo: Ha
OCHOBAHWY aHAJIN3a YCIIOBHS BHIOMPATh (PU3UIECKUE MOJIENN, OTBEUYAIOIINE TPEOOBAHUIM 33/1a4H,
MPUMEHSATh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAaThl (DU3MUYECKUX TEOpUH TpH
UCIOJIb30BAHUU MAaTEeMAaTUYECKUX METOJOB PELICHHUs 337ay, MPOBOJIUTH PAcUEThl HA OCHOBAHHH
UMEIOIINXCS TaHHBIX, AaHATU3UPOBATh PE3YIbTAThl M KOPPEKTUPOBATH METOABI PELICHUS C YIETOM
MOJTyYSHHBIX PE3YIIbTaTOB;

pemaTh KayecTBEHHBbIEC 33/1a4yM, TpeOyloIlMe NMPUMEHEHUs 3HAaHUW M3 pa3HbIX pa3/iesioB Kypca
¢Gu3MKK, a TaKKe WHTETpallud 3HAHWWA W3 JIPYTUX TIPEJAMETOB €CTECTBEHHO-HAYYHOTO IHKJIIA:
BBICTPaWBaTh JIOTMYECKYIO IIETIOYKY pACCYyKIACHWH C ONOpOH Ha W3yYeHHBbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;



UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS s OOBSICHEHHS OCHOBHBIX MPHHIUIIOB PabOTHI
HW3MEPHUTEIIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIIECCOB;

MPUBOJIUTEH MPUMEPHI BKIAJAa POCCUNUCKHUX U 3apPYOCIKHBIX yUEHBIX-(DU3UKOB B pPa3BUTHE HAYKH, B
00BSCHEHHE MPOIECCOB OKPYIKAIOIIECTO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

aQHAIM3UPOBAaTh W OLEHUBATh TIOCIEJACTBUS OBITOBOM U MPOU3BOJCTBEHHON JESATEIBHOCTU
YEJIOBEKa, CBSI3aHHON ¢ (PU3MYECKHUMH IPOIECCaMU, C TMO3HMIIMH IKOJOTHYECKON O€30I11acHOCTH,
MPEJICTaBICHUH O palMOHAIBHOM MPUPOJOIOIb30BaHNU, a TAKXKE€ Pa3yMHOM HCIIOJIb30BaHUU
JOCTHKCHUIN HAYKU ¥ TEXHOJIOTUH JIJIsl TaTbHEHIIIero pa3BUTHUS YeJI0BEUECKOTo O0IIEeCTBa;
MPUMEHATh Pa3IUYHbIE CIOCOOBI PaboThl ¢ HWHPOpMAKMEH (PU3NYECKOTO COACPNKAHUA C
WCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHH, TPH 3TOM HCIIOIH30BATh
COBpeMEHHBbIC HWH(OPMAIMOHHBIC TEXHOJOTUU JUJIA IIOWCKA, IepepabOTKH W TPEIbsBICHUS
y4eOHOW W HAy4YHO-TIONYJSPHOW HWHGOpMAIMU, CTPYKTYPHPOBAaHHS ¢  HHTEPHPETALNH
nH(OpMAILIUY, TTOTYYEHHOU U3 PA3INYHBIX HCTOYHUKOB, KPUTHYCCKU aHAITM3HPOBATH MOTYyIaeMYIO
nH(OPMAILIMIO M OIICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIUXCS 3HAHWH, TaK W Ha
OCHOBE aHaJIM3a UCTOYHHKA HH(POPMAIIHH;

MPOSIBJISITh OPTaHM3AIMOHHBIE W TI03HABATEIIbHBIE YMEHHS CaMOCTOSITEIIBHOTO MPHOOpETEHUs
HOBBIX 3HAHUH B MpOIIecCe BHIMOIHEHHS MPOCKTHBIX U YU€OHO-UCCIE0BATENbCKUX PadoT;
paboTaTh B TpyIIEe C HCIOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH padoTy
TPYIIIbI, PALMOHAIBHO PACIPEENIATh AEATEIbHOCTh B HECTAHJIAPTHBIX CHUTYyalUsAX, aJEKBATHO
OLICHMBATh BKJIAJ] KAXKJIOTO U3 YYACTHUKOB IPYIIIBI B PEIIEHUE pacCMaTPUBAEMOM MPOOIEMBI;
MPOSABIATh MOTUBAIMIO K Oyaymied npodeccHOHANbHON MEATENIBHOCTH IO CHEeNHMaTbHOCTAM
(DU3HKO-TEXHUYECKOTO MPOUIISL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. HAYUYHBIA METO/ ITIO3HAHUSI ITIPUPO1bI
11 Hayunslit MeTO O3HAHUS IPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpAOTO Tena 5 1
2.4 3aKOHBI COXpaHEHUsI B MEXaHUKE 10
Hroro no pasneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15
3.2 Tepmoannamuka. TernioBble MAITUHBI 20 1
ArperaTtHble cocTosiHUS BenlecTBa. dazoBbie
3.3 14 1
nepexoabl
Hroro no pasneny 49

Paznea 4. JIEKTPOJJUHAMUKA




4.1 DIEKTPUUECKOE T10JIe 24 1
4.2 IToCTOSIHHBIN TEKTPUUECKUNA TOK 24 1
4.3 ‘ Toku B pa3nu4HBIX cpeax 6 ‘ ‘
Hroro no pazaeny 54
Pazzea 5. PU3HUYECKHUH MPAKTUKYM
5.1 ‘ Ou3nyecKuil MPakTUKyM 16 ‘ 16 ‘
Hroro mo pazneny 16
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
11 KJIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne ni/m P Konrpoabnbsie IIpakruyeckue (mupp )
MPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypchl
Pazgen 1. JIEKTPOJANHAMHUKA
11 MaruutHoe none 14
1.2 DNeKTpOMarHuTHAsE UHIYKIIHS 13 1
Hroro no paszneny 27
Pazgen 2. KOJIEBAHUS Y BOJIHbBI
2.1 ‘ Mexannueckue KojaeOaHus 10
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15
2.3 MexaHuuyecKue 1 3JIE€KTPOMarHuTHbIE 10 1




BOJIHBI

24 Omruka 25

Utoro mo pazneny 60

Pazgexn 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

3.1 ‘ OcuoBer CTO 5

Utoro no pazneny 5

1

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 ‘ KopnyckynspHo-BOTHOBOH Ayan3m 15
4.2 ®duszuka aroma 5
43 du3nka aTOMHOTO S/Ipa ¥ AIIEMEHTapHBIX 5
' YaCTHI]
Hroro mo paszneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMeHTHl aCTPOHOMUU U acTPOPU3UKU 12

Uroro no pazneny 12

Paznen 6. PU3HUECKHUN MPAKTUKYM

6.1 du3nyeckuil NPakTUKyM 16
Hroro mo paszneny 16

Pa3nea 7. OBOBIIAIOIIEE TIOBTOPEHHUE

16

Cucrematusanusa 1 0000IIeHne
7.1 IIPEIMETHOIO COAECPKAHMSI U OIIbITA 15
NesITeIbHOCTH, IPUOOPETEHHOTO TPU




n3yuennu kypca ¢usuku 10 — 11 kmaccon

Hroro no pazaeny 15
PesepBHoe Bpems 10 ‘
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




