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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no pusmke Ha ypoBHE CpeHEro o0Iiero oopasoBanus pa3padboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBAaHUM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTesIbHOI MPOrpamMmbl,
npeacraBieHHbx B PI'OC COO, a taxxke ¢ yuétoM (enepanbHOi pabodeid mporpaMMbl
Bocniutanus u Konnenuuu npenogaBanus yueOnoro npeamera «dusmka» B 00pa3oBaTeIbHBIX
opranmuzanusax Poccuiickoii @enepaiuu, pean3yonux OCHOBHbIE 00pa3oBaTeIbHbIC
pOrpaMMBbl.

[Tporpamma 1o ¢pu3MKe onpeaenseT 0osi3aTeaIbHOe MPEIMETHOE COIep)KaHNe, YCTaHABINBACT
PEKOMEHIYeMYIO TIOCIIEIOBATEIbHOCTD U3YUSHHSI TEM U Pa3/IeoB y4eOHOTO MpeaMeTa ¢ ya€ToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3CH, JIOTUKH YI€OHOTO MPOIIecca, BO3PACTHBIX
ocobeHHocTeil o0yyaromuxcs. [Iporpamma no ¢usuke 1aét npeacTaBieHUE O LEX,
CoJIep>KaHuu, O0IIel CTpaTeruu 00y4eHHsl, BOCIUTAHUS U Pa3BUTHUS 00yUaIOLIUXCS CPEICTBAMU
yaeOHoro npeamera «Pu3uka» Ha yriiyOaEHHOM YPOBHE.

Wzydenue kypca Gu3nKu yriyOIEHHOTO YPOBHS MO3BOJISIET Pean30BaTh 3aaun
npoheccuoHaNbHON OpUEHTALlMH, HAIIPaBJICHO Ha CO3JJaHUe YCIIOBUM I IPOSBIICHUSI CBOUX
MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH KaXIbIM 00YUaIOIIMMCsl, KOTOPBIE
HEOOXOAUMBI JJISl TIPOJIOJDKEHUST 00pa30BaHMs B OPTaHU3AIMIX POPECCHOHATBHOTO
00pa30oBaHus MO PA3IUYHBIM (PU3UKO-TEXHUUECKUM U UH)XEHEPHBIM CHEIIUATIbHOCTSIM.

B nporpamme no ¢usuke onpenenstorcs miaHupyeMble pe3yIbTaThl OCBOCHUS Kypca (pU3UKHU Ha
YPOBHE CpeiHero o011ero o0pa3oBaHus: JIMYHOCTHbIE, METAIIPEMETHBIE, IIPEAMETHBIE (Ha
yri1yonéHHoM ypoBHe). HayuHO-MeTo10J10rHuecKoil OCHOBOM 11 pa3paboTku TpeOoBaHUM K
JMYHOCTHBIM, METANPEAMETHBIM U NIPEIMETHBIM pe3yIbTaTaM 00y4aroluxcs, OCBOMBILUX
nporpaMmy 1o (Gpu3MKe Ha ypOBHE CPEIHEro o01ero oopazoBaHus Ha YriayO0JIEHHOM ypOBHE,
ABJIIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Tporpamma o ¢pu3MKe BKIOYAET:

IUTaHUPYEMbIe Pe3yJIbTaThl OCBOEHHS Kypca GU3NKU Ha YIiyO0JI€HHOM YpOBHE, B TOM YHCIIe
IpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

cojiepxkanue yueOHoro npeamera «Pu3nkay 1mo rojgaM 00ydeHusl.

[Tporpamma no (pusnKe UMeeT MPUMEPHBIN XapaKTep U MOXKET ObITh NCIOJIb30BaHA YUUTEIIMU
(bU3UKHU 17151 COCTABICHUS CBOMX pabOYMX MPOrpamMM.

[Tporpamma 1o ¢u3nKe He CKOBBIBAET TBOPUYECKYIO HHUIIMATUBY YUUTENCH U PEAOCTaBIIsAET
BO3MOXHOCTH JUIS PeaTH3aluy Pa3IUYHbIX METOIMUYECKUX MTOIX0/0B K MPENoIaBaHHI0 (PU3UKH
Ha yriayOJIEHHOM YpOBHE IPH YCIIOBHH COXPAHEHUs 00s13aTeIbHOM YacTH COJEpKAHUS Kypca.

®du3nka KaK HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAsl B KAUECTBE yUeOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIHN BKJIa/l B CUCTEMY 3HaHUN 00 OKpY’KalolleM MHUpE.
[koapHBIN Kypc (PU3HKH — CUCTEMOOOPA3YIOIIHI JIJIsl €CTeCTBEHHO-HAYYHBIX yUEOHBIX
MIPEIMETOB, MMOCKOJIbKY (PM3MUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SBJICHUH, H3y4aeMbIX
XumMHei, 6uonoruei, pusndeckoit reorpadueit u acrponomueil. Mcnonb3oBannue U akTUBHOE
nprMeHeHHne GU3NUECKUX 3HAHUHN ONpPeeNuIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B chepe IHEPreTUKH, TPAHCIIOPTA, OCBOSHHSI KOCMOCA, MOJTyYEHHs HOBBIX



MaTepHaJIOB C 3aIaHHBIMH CBOMCTBaMU. M3ydueHne Gu3nKu BHOCUT OCHOBHOM BKJIAJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MHpa 00ydaronierocs, B popMHUpOBaHUE
YMEHHM MPUMEHATh HAYYHBIN METOJ MIO3HAHUS IIPU BBHIIOJTHEHUH MU YU4E€OHBIX HCCIICJOBAHUM.

B ocHOBY kypca (u3HKN Ha YpOBHE CPEIHETO 00IIero 00pa3oBaHus MOJIOKEH Pl UIACH,
KOTOPBIC MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €TI0 IIOCTPOCHUSI.

Hoea yenocmnocmu. B cOOTBETCTBHHU C HEH KypC SBISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COZEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKH, BKIIOYAET KaK BOIIPOCHI KJIACCHYECKON, TaK U
COBPEMEHHOM (DU3UKH.

Hoes zenepanuzayuu. B cooTBeTCTBUU C HEW MaTepuai Kypca GU3NKu 00beTUHEH BOKPYT
¢usnueckux teopuil. Begymum B Kypce siBnsieTcs GopMupoBaHHe IPEIACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BEIECTBE U IOJIE.

Hoesn ymanumapuzayuu. Eé peam3anus NpeArojaaracT uCIoJIb30BaAHUC T'YMAHUTAPHOT'O
IHoTCHOHAaIa Q)HSHHGCKOI‘;I HAayYKH, OCMBICJICHUC CBA3U PA3BUTUA (I)I/ISI/IKI/I C pa3BUTUEM 06I_HGCTBa,
a TaKKC C MUPOBO33PCHUCCKMMU, HPABCTBCHHBIMU U 3KOJIOTHYCCKUMU HpO6JI€MaMI/I.

Hoea npuxnaonoit nanpagnennocmu. Kypc pusuku yriy0oaEHHOro ypoBHs IIPEAINONATacT
3HAKOMCTBO C IIMPOKUM KPYTOM TE€XHUUYECKHX U TEXHOJOTUYECKHUX MPUIIOKEHUN N3YUECHHBIX
Teopuil v 3aKOHOB. [Ipu 3TOM paccmaTpuBarOTCS Ha YPOBHE OOIIMX MPEACTABICHUN U
COBpEMEHHbIE TEXHHUUECKHUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoesn IKo102u3ayuu PCalin3ycTCs IOCPCACTBOM BBCACHUS 3JICMCHTOB COACPIKaHUA,
MOCBSIIEHHBIX DKOJIOTHUYECKUM HpO6J'IeMaM COBPCMCHHOCTH, KOTOPLIC CBsA3aHbI C Pa3BUTUCM
TCXHHUKHU U TCXHOHOFHﬁ, a TaKoKC 060y>K,Z[CHI/I$I HpO6J’I€M paOHAJIbHOI'O IIPUPOAOIIOJIb30BAHUS U
JKOJIOrMYECKOM 0€30IaCHOCTH.

OcBocHHE coIep KaHUs TPOTPAMMEI 110 (PU3HKE JTOJDKHO OBITH TOCTPOCHO HA MPHHIIAITAX
CUCTEMHO-/IEITEIbHOCTHOTO noaxoAa. Jlyia pusuku peanusanus 3TUX NPUHIUIOB O0a3upyercs Ha
HCIIOJIB30BAHUU CaMOCTOATCIBHOI'O SKCIIEPUMEHTA KaK ITIOCTOSAHHO ILCI\/'ICTBYIOHIGFO q)aKTopa
yueOHoro npoiecca. s yrmyObn€HHOro ypoBHS — 9TO CHUCTEMa CAaMOCTOSTEIHHOTO
YUEHUYECKOTO IKCIIEPUMEHTA, BKIIIOYAIOIIETO (PPOHTANBHBIE YIEHUUECKHE OTIBITHI MIPH
M3YYEeHUU HOBOTO MaTepuana, 1abopatopHbie padoThl U paboThl mpakTHKyMa. [Ipu sTom
BO3MOJKHBI JIBa CIIOcO0a peanu3aiiy prU3n4eckoro mpakTuKyma. B nmepBom ciyyae mpakTUKyM
npoBoauTcs 1160 B koHie 10 u 11 kmaccoB, ubo mocie NepBoro U BTOPOTo MOTYTOAHMA B
Ka)KIOM U3 3THX KJlaccoB. BTopoii cmocob — 3To uHTerpaius padoT MpakTUKyMa B CUCTEMY
nabopaTopHbIX paboT, KOTOpBIE MPOBOATCS B MpoIlecce 3ydeHus pasaena (Temsl). [Ipu sTom
noJi paboTaMu MPaKTUKyMa MOHUMAETCSI CaMOCTOSATEIHHOE UCCIIEIOBAHHE, KOTOPOE MTPOBOAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIAaroBoil HHCTPYKIIAH.

B nmporpamMe no pusuke cucremMa yueHH4ecKoro dKCIepuMeHTa, 1ab0paTopHbIX paboT U
IMPpaKTUKyMa MPEACTABJICHA CAWHBIM IICPCUHCM. BBI60p TEMATUKU JJIA 3TUX BUAOB YHCHHYCCKUX
IPAaKTUYECKUX paOOT OCYIIECTBIISETCS Y9aCTHUKAMH 00pa30BaTEIbHOTO MPOLECcCca UCXOs U3
0COOEHHOCTEH MOYPOUHOT0 MJIAHUPOBAHUSA U OCHaIIeHUs kaObuHeTta ¢pusuku. [Ipu atom
obecrnieunBaeTcs OBIaJIeHUE 00yJaIOUIMMUCS YMEHUSMHU POBOAUTH MPSIMbIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEI0BAHUS 3aBUCUMOCTEN (PU3NUECKUX BEJTHMYMH U IOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEMIOKEHHBIX THIIOTES.



bonbiroe BHUMaHKE yoenseTcsl PEIICHNI0 PaCUETHBIX U Ka4eCTBEHHBIX 3a1ad. [Ipu aTom s
pac4€THBIX 3aJa4 IPUOPUTETOM SBJISIIOTCA 3a/1a4U C IBHO 33/IaHHOM U HESIBHO 3a/IaHHOMN
(bu3nUecKoil MoIeNbI0, TO3BOJISAIOIINE TPUMEHATh U3YUYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK
U3 OJJHOTO paszelia Kypca, TaK U HUHTErpUpys IPUMEHEHNE 3HAaHUU U3 pa3HbIX pa3aenos. /s
Ka4eCTBEHHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 3a/laHUS Ha O0BsICHEHHE/TIpe/ICKa3aHne
npoTeKaHus GU3NIECKUX SBJICHUH U MPOLIECCOB B OKPY’KAIOIIEH )XKU3HH, TpeOyrommue BhIoopa
(bu3nueckoil Mozenu Ui CUTyalluu MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuM ¢ TpeboBarusmMu GI'OC COO k MaTepuanbHO-TEXHUYECKOMY 00ECIICUEHUTO
yueOHoro npoiecca Kypc GU3uKu yriyoJaéHHOro ypoBHS Ha YPOBHE CpPEeIHEro 00IIero
00pa30oBaHMs I0JKEH U3y4aThCs B YCIOBUSIX IpeaIMeTHoro kabunera. B kabunere ¢puzuku
JOJKHO OBITH HEOOXOAMMOE J1abopaTOpHOE 000PYAOBAHKE IS BHIIOJHEHUS YKa3aHHBIX B
nporpaMmme o (pu3NKe y4eHHUECKHUX OIBITOB, JJA00PAaTOPHBIX PadOT U pabOT MPAKTHUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JlemoHcTpanoHHOE 000pyAOBaHKEe (POPMUPYETCS B COOTBETCTBUU C MIPUHIIMIIOM MUHUMAJIbHOM
JIOCTAaTOYHOCTH M 00€CIeUrBaeT MOCTAHOBKY NEPEUYHCICHHBIX B POrpamme 1o (usnke
KJIFOUEBBIX JEMOHCTpPALUM JJIs UCCIIEJOBaHMSI U3yYaeMbIX SIBICHUN U IPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaboparopHoe 06opy0oBaHUE ISl YYCHUUECKUX MPAKTUYECKUX paboT hopMupyeTcs B BUIC
TEMaTHYECKHX KOMIUIEKTOB U 00ECIIEYNBAETCS B pacuéTe OJHOr0 KOMIUJIEKTa Ha IBYX
oOyuaromuxcs. TemaTnueckre KOMIUIEKThI 1a00paTOpHOTO 000y I0BaHUS TOKHBI OBITH
MOCTPOEHBI HA KOMITJIEKCHOM HCITOJIb30BaHUHU aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB, a TAKKE
KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BUC MU(DPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH HeJIsIMU U3YUCHUA (I)I/ISI/IKI/I B 06H_[6M O6paSOBaHI/II/I SABJIAIOTCA:

q)OpMI/IpOBaHI/IC HHTEPECAa U CTPEMIICHUA o6yqa}om1/1xc;1 K HAYYHOMY HU3YUYCHUIO ITPUPOIBI,
PAa3BUTHUC UX MHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCT€I\/’I;

PasBUTHUC HpeI[CTaBJ'IeHI/II\/JI 0 HAYYHOM MCTOJC MMO3HAHUA U q)OpMI/IpOBaHI/Ie HUCCICA0BATCIIBCKOT'O
OTHOLICHU K OKPYXAIOMIUM SBJICHUAM,

(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pPe3ysbTaTa U3yuyeHHUs] OCHOB CTPOEHUS MaTepUn
U QyHJaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHHE YMEHUN OOBSICHATH SIBIICHUS C UCIIOIb30BAHUEM (PU3NUYECKUX 3HAHUHN 1
Hay4HBIX JI0Ka3aTeJIbCTB;

(dbopMupOBaHUE IPEJICTABICHUN O poJid (U3HUKH JUISl pA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE MPECTABICHUN O BO3MOXHBIX cepax Oyaymiel npodeccnoHaIbHOM 1eATeIbHOCTH,
CBSI3aHHBIX C (DU3HMKOM, TOATOTOBKA K JaJIbHEHIIIEMY O0y4EHHUIO B ’TOM HaIPaBJICHUU.

JlocTmkeHne 3TUX TeNe 00ecednBaeTCsl PEIICHUEM CIICTYIONTUX 3a7a4 B MPOIECCe U3YUCHUS
Kypca (hU3UKH Ha YPOBHE CPETHETO OOIIET0 00pa30BaHuUs:

npruoOpeTeHne CUCTEMbI 3HaHUH 00 001X (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOYas MEXaHUKY, MOJIEKYJSIPHYIO (PU3HKY, SJEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTHI acTPOOU3UKH;



dbopMupoOBaHHUE YMEHUI MIPUMEHSTh TEOPETUUECKUE 3HAHUS 711 O0BSICHEHHS (PU3NUECKUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB PEIICHHS Pa3IMYHbIX 3334 C SBHO 3aJJaHHON (PH3MUECKOM MOJIEIbIO, 33134,
MOPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/1aHue (PU3MUECKON MO, aJIEeKBAaTHON YCIOBHIM
3aJa4u, B TOM YHCJIE 3a/1a4 HH)XEHEPHOTO XapaKTepa;

MOHUMaHUEe (PU3UUECKUX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOIECCOB, UX BIMUSAHUS Ha OKPYKAIOIUIYIO CPENY;

OBJIAAICHUC MCTOAaMHU CaMOCTOATCIIbHOI'O INIAHWUPOBAHUSA U ITPOBCACHUA (1)I/I3I/I‘I€CKI/IX
SKCIICPUMCHTOB, aHAaJIM3a U UHTCPIIPCTALIUN I/IH(I)OpMaI_[I/II/I, OonpeaAcICHUA JOCTOBCPHOCTHU
IMOJIYYCHHOI'O pE3yJibTaTa,

CO3JIaHUE YCIIOBUHU JUISl pa3BUTHUS YMEHUN MPOCKTHO-UCCIICIOBATEIBCKON, TBOPUECKOM
JIeSTCIIEHOCTH;

pa3BUTHE UHTEpeca K cepaM npodhecCHoHANBLHON NeSTEIbHOCTH, CBSI3aHHOU ¢ (PU3UKOH.

B cootsercTBum ¢ TpedoBanusmu @PI'OC COO yriy0n€éHHbIN ypOBEHb U3yUeHHs y4eOHOTO
npeamera «Pu3nKa» Ha ypoBHE CpeHero oouiero oopa3oBaHus BbIOMpaeTcs o0yJyaroluMucs,
IUTAHUPYIOILMMHU NTPOJOKEHIE 00pa30BaHus MO CIEHUAIBHOCTAM (PU3UKO-TEXHUYECKOTO
npodus.

Ha uzydenue ¢pusuku (yriayO0nEHHBINH YPOBEHB) Ha YPOBHE CpPEIHEr0 001Iero oopa3oBaHus
otBoautcs 340 vacos: B 10 kimacce — 170 gaco (5 yacoB B Heneno), B 11 kmacce — 170 vacos (5
94acoB B HEJIEIIIO).

[Tpennaraemslii B mporpaMMe 1o Gpu3uKe nepeueHs JabopaTOpHbIX U MPAKTUYECKUX padoT
SBIISICTCS PEKOMEH/IOBaHHBIM, YUUTENb JIeJIaeT BHIOODP MPOBEACHNUS J1aOOPaTOPHBIX padoT u
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. Hayunblii MeTO O3HAHMS NPUPOABI.

®dwusuka — pyHAaMeHTabHAS HayKa O pupoje. HayuHblii MeTO1 TO3HAHUS M METOIBI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCTIEpUMEHT M TeOpHs B TIPOIIECCE MO3HAHUS TpUpoibl. HaOroieHrne u SKCIepuMEHT B
buzuke.

Crioco6b! u3MepeHus (PU3NYECKUX BETUYMH (aHAIOTOBbIE U LU(POBbIE U3MEPUTEIIbHBIE
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil GuU3NdecKux BeTUIHH (aOCONIOTHASI U OTHOCUTEINIbHAS).

MonenupoBanue pU3NYECKUX SBICHUHN U MPOLIECCOB (MaTepuaabHas TOYKa, a0COIIOTHO TBEPIOE
TeJOo, uaeaabHas )KUJIKOCTb, UJCANIbHBIN ra3, ToueuHblil 3apsn). ['unoreza. usndeckuii 3aKoH,
TPAHMIIBI €r0 MPUMEHUMOCTU. Pu3nUecKast TEOpusi.

Posb 1 MecTo ¢u3nKn B GOPMHPOBAHNN COBPEMEHHOW HAYYHOW KAPTHHBI MUPA, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit 3xcnepumenm, nadbopamophsie padomul, nPAKMUKYM.

W3mepenue cuiibl TOKA M HAPsHKEHUS B LI HOCTOSHHOTO TOKA MTPU MOMOIIY aHATOTOBBIX U
M (POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKoOMCTBO ¢ UPpoBoii 1aboparopueit o pusuke. [Ipumeps! u3MepeHust pUznIecKux
BEJIMYMH [TPU MOMOIIM KOMIBIOTEPHBIX TaTYUKOB.

Pa3zpnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanndeckoe aBrkeHne. OTHOCUTEIBHOCTE MEXaHUYECKOT 0 ABMKEeHHA. CHcTeMa OTCYETA.
[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Pannyc-BekTop MaTepuanbHOM TOUKH, €ro MPOSKIIUK Ha OCH CUCTEMbI KOOpAUHAT. TpaekTopus.

[Tepemenienue, CKOPOCTh (CpeHSS CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE
MaTepUaIbHONW TOUKH, UX ITPOEKIIMH HAa OCH CUCTEMBI KoopAHHAT. CI0’KEHNE TIEPEMELICHUN 1
CJII0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBHKEHNE. 3aBUCUMOCTh KOOP/IMHAT,
CKOPOCTH, YCKOPEHUS U MYyTH MaTepUATBHON TOYKH OT BPEMEHH U UX TpauKu.

CBoOoHOE nasieHue. Y CKopeHue cBOOOHOro najeHus. J|BuxeHue Tena, OpoLIeHHOro 1Mo
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHMSI MATEPHAIBHOM TOUYKHU OT
BPEMEHHU U UX rpaduku.



KpuBonuuelinoe nBuxeHue. [[BrkeHne MaTepraibHON TOYKH MO OKPY>KHOCTH. YTJIOBas U
auHelHas ckopocTb. [lepuon u yacrora obparmienus. LleHTpocTpemuTenbHoe (HOpMaIBEHOER),
KacaTeJbHOE (TaHICHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MaTepHaIbHOM TOUKH.

TexHu4eckue yCcTpouCcTBa U TEXHOJIOTUYECKHUE IPOLIECCHI: CIIMIOMETD, IBUKEHHUE CHAPSIOB,
[EMHbIe, IIecTepEHYAThIC M PeMEHHBIE TIepeiayt, CKOPOCTHBIE JIN(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.
CriocoObI HccieT0BaHuUS IBHKCHUN.

Wnmroctpanus npeaenbHoro nepexoaa U n3MepeHrue MrHOBEHHON CKOPOCTH.
[IpeoOpa3zoBanre ABMKEHUI € UCTIOJIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3Ayxe U B pa3peKeHHOM MPOCTPAHCTRBE.

Habmronenue nprxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.
Hamnpasnenne ckopocTy py JBUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEAYKTOpE.

CpaBHeHHE MyTel, TPACKTOPHM, CKOPOCTEHN ABMKEHUS OJTHOTO U TOTO K€ TeJa B Pa3HBIX
CHUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.
W3ydeHre HepaBHOMEPHOTO ABUKEHHUS C LENbIO OMPEIeJICHIs] MTHOBEHHON CKOPOCTH.

I/I3MepeHHe YCKOPEHUA IIpU HpHMOJ’IHHGfIHOM PaBHOYCKOPCHHOM JABUIKCHUU I10 HaAKJIOHHOM
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenne yckopeHust CBOOOJHOTO MaieHHs (PEKOMEHI0BaHO HCIIOIb30BaHKE I (POoBOi
nabopaTopun).

N3yueHne OBMKEHUS Tea, OpOLIEHHOTo ropu30HTalIbHO. [IpoBepka rumnoressl 0 npsmMoi
IPONOPLHMOHATBHON 3aBUCUMOCTH MEXY AAIbHOCTBIO IOJIETA U HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yuenue ABMXKEHUS Tea MO OKPYKHOCTU C IOCTOSHHOW MO MOJIYJIFO CKOPOCTBIO.
HccnenoBanue 3aBUCHMOCTH MEpHOAa OOpaIleHNUs] KOHUYECKOTO MasiTHUKA OT €ro MapamMeTpoB.
Tema 2. /lunamuxa.

Ilepseriit 3akoH HeroToHa. MHEpumanbHble cucTeMbl OTCYETA. [[pHHIMI OTHOCUTENBHOCTH
["anunes. HemnepruanbHble cucTeMbl OTCUéTa (OINpeiesieHue, IpUMEpHI).

Macca Tena. Cuna. [IpuHIun cynepno3unuu CuiI.
Bropoii 3akoH HproToHa /1711 MaTEpUAIbHON TOYKHU.
Tperwnit 3akoH HproTOHA 17151 MaTEpHAIIBHBIX TOYEK.

3aKkoH BCEMHUPHOI'O TATOTCHUA. OKBUBaJICHTHOCTH FpaBHTaHHOHHOﬁ n HHepTHOﬁ MAacCChI.



Cuna TsxecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOAHOTO MaJIeHHs OT BBICOTHI HaJl IOBEPXHOCTHIO
IUTAaHETHI M OT reorpaguuecKoi MUPOTHL. J|BUKeHnEe HEOECHBIX TNl U X CITyTHUKOB. 3aKOHBI
Kemnnepa. IlepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, 1BHXyIErocsi ¢ yCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJIbKEHUS U cujia TpeHus nokos. Koaddumuent
Tpenust. Cuiia COPOTUBIICHUS MPU JABHKEHUU Tella B )KUIKOCTH WIIU Ta3e, e€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEJIBHOTO JIBUKECHHUSL.

Hasnenue. 'mapocrarnueckoe gasinenue. Cuiia Apxumena.

TexHuueckne YCTpOﬁCTBa N TEXHOJIOTHYCCKUEC ITPOUCCChI: ITOAMIUITHUKA, ABUKCHUEC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Hemoncmpayuu.
HabGmronenue nrkeHus Te B MHEPIUAIBHBIX M HEMHEPIHAIBHBIX CHCTEMAX OTCUYETA.
IIpuHIUIT OTHOCHTEIBHOCTH.

KaueHnne n1ByX IMJIMHIPOB WIX IIAPOB PAa3HOM MACCHI C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEUHEPLUAIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE paBHOJCHCTBYIOIIEH PUIIOKEHHBIX K TEJIy CUJI C IPOU3BEIEHUEM MAcChl Tejla Ha
€ro yCKOpeHHE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHMKAIOIIMX B PE3YJIbTaTe€ B3aUMOACHCTBUS TE.

N3mepeHne macc 1o B3auMOJICUCTBUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOABEME U MTAaJCHUN.

[{enTpoOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKkmuKym.

N3mepeHne paBHOIEHCTBYIOIIEH CHIT TP IBUKEHUU OpycKa 110 HAKJIOHHOW MIOCKOCTH.

HpOBepKa TUIIOTE3bI O HE3aBUCUMOCTU BPEMCHU JIBUKCHH A 6pyCKa 110 HAKJIOHHOM IIJIOCKOCTH Ha
3aIaHHOC paCCTOAHUEC OT €ro MaccChl.

HccnenoBaHue 3aBUCMMOCTH CHII YIIPYTOCTH, BO3HUKAIOIINUX B MPYKUHE U PE3HHOBOM 00pasIie,
OT ux AehopmMaru.

W3ydeHne ABMKEHUS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKHUHYTON Yepe3 NETKHii OJI0K.
H3mepenune koddGuIeHTa TPEHHS 10 BEJIMYUHE yIIIOBOTo KoddduirenTa 3aBucuMoct Frmp(N).

HccnenoBanue ABMKEHUs OpycKa 110 HAKJIOHHOM MIIOCKOCTH C MEPeMEHHBIM K03 (HUITUEHTOM
TPEHUS.

I/ISYLICHI/IC ABWIKCHUS I'Py3a Ha BaJly C TPCHHUCM.



Tema 3. Cmamuxka meépoozo mena.

AbcomoTtHO TBEpAOE Teino. [locTynaTenbHOE U BpalaTeIbHOE JBUKEHUE TBEPAOIO TENA.
MoMeHT cHITBI OTHOCUTEIBHO OCH BpalicHH. IIneyo cunwl. CnoxxeHue CHJI, IIPUIIOKCHHBIX K
TBEPIOMY Teny. LleHTp TsokecTH Tena.

VYcnosus paBHOBECHs TBEPAOIO TeENA.
YcroitunBoe, HEYCTOMUNBOE, OE3pa3InYHOE PABHOBECHE.

TexHHUYEeCKHEe yCTPOMCTBA U TEXHOJIOTUYECKHUE MTPOLIECCHI: KPOHIITEWH, CTPOUTEIBHBIN KPaH,
pemeTyarbie KOHCTPYKIUU.

Hemoncmpayuu.

VYcioBus paBHOBECHS.

Bunel paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.
HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.
KoHcTpynpoBaHue KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3y4yeHne ycToM4MBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOIIAAb OIIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

HMitynbsc MaTepUaIbHON TOYKH, CUCTEMBI MaTEpUAIbHBIX TOUEK. LIeHTp Macc cucTteMbl
MaTepuaibHbIX TOYEK. TeopeMa 0 JBUKEHUH LIEHTpa Macc.

I/IMHy,TII)C CHJIbI 1 USMCHCHUC UMITYJIbCa TECJIa.
3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTuBHOE IBHKEHHME.

MomMeHT HMITYJIbCa MaTepHaHLHOﬁ TOYKH. HpC,I[CTaBJ'ICHI/IC 0 COXpaHCHUH MOMCHTA UMITYJIbCA B
OCHTPAJIbHBIX IMOJIAX.

Pabora cuiibl Ha MaJOM U Ha KOHEUHOM IepeMelleHnu. ['paguueckoe npeacraBieHne padboThl
CHJIBI.

MoIHOCTE CHJIBL.

Kunerndeckas sHeprus MaTepuanbHON TOUKH. Teopema 00 U3MEHEHNH KHHETUYECKOM dSHepTun
MaTepUATbHON TOYKHU.

[ToreHunanbHbIE U HEOTEHIMATbHBIE cUJIbl. [loTeHmanbHas sHeprus. [loTeHanbHas sHeprus
yrpyro aepopMupoBaHHON MpYKUHBIL. [loTeHIIMaNbHAS SHEPTUS Tella B OJTHOPOTHOM
rpaBUTalOHHOM ToJie. [loTeHIanpHas sHeprus Tejaa B rpaBUTALIMOHHOM I10JI€ OJTHOPOAHOTO
mapa (BHYTpHU U BHe 11apa). Bropas kocmuueckasi CKopocTb. TpeThsi KocMUYecKasi CKOPOCTb.

CBs13b pabOTHI HEMTOTEHIIMAIBHBIX CUJI C I3MEHEHUEM MEXaHUYECKOH SHEPrHUH CUCTEMBI TEll.
3aKOH COXpaHEHMsI MEXaHUUECKON SHEPIUH.

pryrI/IC " HCYIIPYTHUEC CTOJIKHOBCHU.



VYpaBHenue bepHyinu s uieanbHOM )KUAKOCTU KaK CJIEICTBUE 3aKOHA COXPAHECHUS
MEXaHUYECKOW SHEPTHUH.

TexHUYeCcKre yCTPOMCTBA U TEXHOJOTMYECKHUE IIPOLIECCHI: IBUKEHHUE PAKET, BOJOMET, KOMED,
NPYKUHHBIN MUCTOJET, TUPOCKOI, GUTYpHOE KaTaHHe Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

W3mepenre MOIHOCTH CHUJIBI.

H3MeHeHune 3Hepruu Tejia Mpu COBEPILIEHUU pabOThI.

B3anmublie npeBpanieHus KWHHETUYECKOW M MOTEHIMaIbHOW SHEPTUid NMPU IEUCTBUU HA TEJIO
CHUJIBI TSKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npu CBOOOIHOM MaJACHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHune umiysbca Tena o TOpMO3HOMY ITYTH.

H3mepeHue cuibl TATH, CKOPOCTH MOJIEIH 3IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHI/Ie HN3MCHCHU UMITYJIbCa TCJIa C UMITYJIBCOM CHIJIBI.

HccnenoBanue coXpaHEHHs UMITYJIbCA IIPU YIPYTOM B3aUMOJCHCTBHH.

H3mepeHne KHHETUYECKOM SHEPTUH Tella 0 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIbHOM SHEPTruu NPY>KUHBI C pabOTON CHIIBI TPEHUS.
Omnpenenenue pabOTHI CHIIBI TPEHUS TPU ABMKCHUU Tella IO HAKIIOHHOW TIOCKOCTH.
Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OcHoBHbIE TIOJI0KEHUS MOJIEKyJIIpHO-KHHeTH4Yeckoil Teopun (MKT), ux onbsiTHOE 000CHOBaHHUE.
Juddysus. bpoyHoBckoe ABMKeHHE. XapaKTep ABMXKEHUS U B3aUMOJACHCTBUSI YaCTHIL
BeniecTBa. MoJiean CTpOeHuUs Ta30B, KUAKOCTEN U TBEP/BIX TN U OOBSICHEHNE CBOMCTB
BEIIIECTBA Ha OCHOBE 3THX Mozeneil. Macca u pazmepsl MoJiekyn (aromoB). KosnmdectBo
BemiecTBa. [locrosHnas ABoraapo.

TennoBoe paBHOBecue. TemmepaTypa u criocoOsl €€ n3mepenus. [llkana remnepatyp Llenscus.

Mopenb uaeanbHOTO Ta3a B MOJICKYJISIPHO-KHHETUYECKON TEOPUHU: YACTHUIIBI Ta3a IBIKYTCS
XA0THUYECKHU U HE B3aUMOJICHCTBYIOT IPYT C IPYTOM.

["a3oBble 3akoHBL. YpaBHeHHEe MeHaeneeBa—Kiamnelipona. A6comoTHas TeMieparypa (Ikaia
temneparyp KensBuna). 3akon JlanpToHa. M3ompoiiecchl B HaeaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelecTBa. [ paduueckoe nmpeacTaBieHrne U30MPOIIECCOB: U30TEpMa, U30X0Pa,
n3o0apa.



CB43b MEXTY JABJICHUEM U CPEIHEN KHHETHYECKOM SHEPrUue MOCTyNaTeIbHOrO TEMI0BOTO
ABWIKCHUA MOJICKYJI UICAJIBHOI'O Ir'a3a (OCHOBHOG YpaBHCHHC MOHGKYHHPHO-KHHCTHHGCKOP'I
TEOpUU UACATHLHOTO ra3a).

CBs13b a0COTIOTHOW TEMIIEPATyphl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEH KNHETUIECKON
SHEPruen MoCTyNnaTelbHOr0 TEMJIOBOTO JIBUKEHUS €€ YaCTHII.

TexHuuyeckue ycTpoiCcTBa U TEXHOJOTHYECKHE MPOLIECCHI: TEPMOMETP, GapoMeTp, oTydyeHue
HAaHOMAaTEpHAaJIOB.

Hemoncmpayuu.

Mopenu 1BHKEHUS YaCTHI] BEIIECTBA.

Mopenb GpOyHOBCKOTO JIBHYKCHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpPOYHOBCKOTO JTBUKEHHUSI.
Huddy3us xuakocTei.

Mogaens onbita [lITepha.

IIpuTsxeHue MOJIEKyYII.

Moenu KpUCTaUIMYECKUX PEIIETOK.

HabGnronenue u uccienoBaHue U30MpOIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabGomot, nPAKMUKYM.

HccnenoBanue nmpolecca yCTaHOBJICHUS TEIJIOBOIO PaBHOBECHS NP TEIUIOOOMEHE MEKIY
ropsiuer U XOJIOAHOU BOJOM.

W3ydeHne n30TepMUYECKOT0 mpoiiecca (PeKOMEHA0BaHO HCIIOIb30BaHue HU(POBOH
nabopaTopun).

N3ydenune n30XopHOTo mnpouecca.
N3yueHne n3o6apHoro mnporecca.
IIpoBepka ypaBHEHHUSI COCTOSIHHUS.
Tema 2. Tepmoounamuka. Tennoevie mauiunboi.

Tepmoaunamuueckas (T/]) cucrema. 3aganrie BHEITHUX YCIOBUH ATl TEPMOJAUMHAMUYECKOM
cucremsl. BHelHne 1 BHyTpeHHUE napameTpsl. [lapameTpsl TEpMOIMHAMUAYECKON CUCTEMBI KaK
CpeHME 3HAYEHUSI BEJIMYMH, ONTMCHIBAIOIIUX €€ COCTOSIHHE HA MUKPOCKOITMYECKOM YPOBHE.

HYJ]CBOC Ha4aJl0o TCPMOJANHAMUKU. CaMOHpOI/ISBOHLHa}I peirakcanus TepMOHHHaMH‘{CCKOﬁ
CUCTCMEBI K TCTIJIOBOMY PAaBHOBCCHIO.

Mopenp nieanbHOT0 ra3a B TEPMOJMHAMUKE — CHCTEMA YPaBHEHH: ypaBHEeHHEe MeHieneeBa—
KitanelipoHna 1 BelpakeHue sl BHYyTPEHHEH SHEPTUU. Y CJIOBUS IPUMEHUMOCTH 3TON MOJEIIN:
HU3Kasl KOHLIEHTPALKs YaCTHULl, BBICOKHE TEMIIEPATYphl. BoIpaxkeHue 111 BHYTPEHHEN YHEPTUU
OJIHOATOMHOTO MJI€aIbHOIO Iasa.

KBasucratmueckne U HeCTaTHISCKHE IMPOLECCHI.



DneMeHTapHas paboTa B TepMOAMHAMUKe. Beraucienne paboTs 1o rpaduky mnporecca Ha pPV-
rarpaMme.

Tenonepenaya Kak criocod U3MEHEHUS! BHYTPEHHEH SHEpruu TEPMOJMHAMUYECKON CHCTEMbI
6e3 coBepieHus paboTsl. KoHBeK1Ns, TEIIONPOBOJHOCTD, H3y4YEHUE.

KonuuecTtBo Terinotel. TermnoéMKocTs Tena. Y aelnbHas U MOJIsipHasl TeIJI0EMKOCTH BEIIECTBA.
VYpaBaenue Maiiepa. Y nenbHasi TEIUIOTa CrOpaHus TOMIMBA. Pacy€T KoamyecTBa TEIOTH IPU
terutonepenaue. [lonstue o6 anuabaTHOM mporecce.

[1epBblii 3aK0H TepMOAMHAMUKU. BHyTpenHss1 sneprust. KonndyectBo TemioTs! u paboTa Kak
MEpPBbI U3MEHEHUSI BHYTPECHHEW SHEPTUU TEPMOAMHAMUYECKOU CUCTEMBI.

Bropotii 3ak0H TepMOAMHAMUKH ISl PABHOBECHBIX MPOIIECCOB: Yepe3 3aJJaHHOE PABHOBECHOE
COCTOSIHUE TEPMOJAMHAMUYECKOM CUCTEMBI IPOXOANT SAMHCTBEHHAs anadara. AOCOITIOTHAs
TeMIIepaTypa.

Bropoii 3akoH TepMOAMHAMUKH ISl HEPAaBHOBECHBIX MPOIIECCOB: HEBO3MOKHO IEePEIaTh
TEIJIOTY OT 00JIee XOJIOJHOTO Tela K Oosiee HarpeTomy 6e3 komrencanuu (Kmaysuyc).
HeoOpaTiMOCTh MPUPOTHBIX MTPOIECCOB.

[TpuHmMne! aeicTBrs TennoBbix MamuH. KIT/I.
MakcumanbHoe 3naduenune KI1JI. [ukn Kapno.

DKOIOrMYECKHUE aCIIEKTHI UCIT0JIb30BAHUS TEIIOBBIX I[BI/IFaTeJIefl. TemmnoBoe 3arpsA3HCHUC
OKPYKAIOILEH CPeIbl.

TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHYCCKHC ITPOUCCChI: XOJIOAUJIIbHUK, KOHAUITUOHED,
JIU3ENIbHBINA U Kap6IOpaTOpHLIﬁ ABUT'ATCIIN, ITapOBasd Typ6I/IHa, MMOJIYYCHHEC CBCPXHU3KUX
TEMIICPATYP, YTUIIN3ALUA «TCIJIOBBIX>» OTXO0A0B € UCITOJIB30BAHUCM TCIJIOBOT'O HACOCA,
yTuiam3anus 6I/IOOpl"aHI/I‘{eCKOFO TOIINIMBaA JJIA BLIpa6OTKI/I «TEIIOBOM» U SJICKTPOIHCPIUH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IpH a1nadaTHyeCcKOM paclIupEeHUH.
Bo3nyniHoe orauso.

CpaBHeHHE yJETbHBIX TEMIOEMKOCTEH BEIIECTB.

CnocoObl U3MEHEHUS BHYTPEHHEH SHEPIHUH.

HccnenoBanue aanabaTHoro mporecca.

KomnbroTepHble MOJENN TEIUIOBBIX ABUTATENEH.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.
N3mepenue yaenbHOU TEI0OEMKOCTH.

HccenenoBanue nporecca OCTBIBAHKS BELIECTBA.
HccnenoBanue aanabdaTHOro mporecca.

N3yueHune B3aMMOCBSI3M SHEPTUU MEKMOJIEKYISIPHOTO B3aUMOICUCTBUS U TEMIIEPATYPHI
KHTIEHHS JKUIKOCTEM.



Tema 3. Azpecammnuie cocmoanus eeujecmea. Dazosvie nepexoosl.

[Tapoo6pa3oBanue u koHaeHcanus. Vcrapenue u kunenue. Y ieiabHas TerioTa
napooOpa3zoBaHusl.

Hacpimennaslie n HCHACBIICHHBIC ITaphl. KadgecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH U JaBJICHHA
HACBIIICHHOI'O I1apa OT TEMIICPATYPhI, UX HE3aBUCUMOCTD OT 00BéMa HaCbIIICHHOI'O I1apa.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT OAABJICHUA B JKUAKOCTH.

BaaxnocTth BO3ayXa. AOCONIOTHAS U OTHOCUTEILHAS BJIAXKHOCTD.

TBépnoe teno. Kpucraminueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KPUCTAILIIOB.
[TnaBnenue u KpucTayuM3anus. Y JenbHas TernoTa miasinenus. Cyonumanus.

Hedopmarun BEpHOTO Tena. Pactsxenue u cxarue. Capur. Monyns FOwnra. [Ipenen ynpyrux
nedhopmarui.

TennoBoe paciMpeHue XUIKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE PaCIIMpPECHHUE.
AHTapMOHHM3M TETUIOBBIX KOJIEOaHHH YaCTHI] BEIIECTBA KaK MPUUMHA TETIOBOTO PACIIUPEHHUS
TeJ (Ha KAYeCTBEHHOM YpPOBHE).

[IpeobOpazoBanue SHepruu B (pa3oBbIX MEPEXOIAX.
VYpaBHEHUE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTshKeHHE. KoadduimeHT moBepXHOCTHOTO HaTskeHus. KanusispHsie
aBieHUd. /aBieHue noj MCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. Dopmyia Jlamnaca.

Texumueckue yCTpOfICTBa H TCXHOJIOTHYCCKUC IMPOLUCCChI: ) KUAKUEC KPHUCTAJlJIbl, COBPCMCHHBLIC
MaTCpHraJIbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu NnOHMKEHHOM J1aBIEHUU.
N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.
OMBITHI ¢ MBUTBHBIMH TIEHKAMHU.

CwmauuBaHme.

Kanunnsipusie sBieHus.

Mojeny HeHbIOTOHOBCKOM JKHJIKOCTH.

Crioco0bl U3MepeHus BIAKHOCTH.

HccnenoBanue HarpeBaHusl U MIIABJIEHUS KPUCTAITMYECKOTO BELIECTBA.
Bunpr nedopmarnmii.

Habmronenue manbix gedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.



N3ydeHune 3aKkOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3mepenne yaenbHO TEIOTHI IJIaBJICHUS JIbJA.

M3yyeHue CBOMCTB HACBIIICHHBIX I1apPOB.

H3mepenne abCoMOTHO BIIaXKHOCTH BO3yXa U OIIEHKA MAacChl IAPOB B IIOMEIICHHUH.
N3mepenne ko3 dumrenTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMaliii pe3uHOBOr0 00pa3siia OT MPHJIOKEHHOM K HEMY CHUIIBI.
Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Dnexmpuueckoe noe.

DreKkTpu3anus Tei v €€ MposiBICHUs. DIEKTPUIECKU 3apsia. [IBa BUia SIEKTPUUECKUX 3apsiIOB.
[IpoBoIHUKY, TUATIEKTPUKH U TOTYNPOBOIHUKU. DIIEMEHTAPHBIN dJIEKTPUUECKUM 3apsii. 3aKOH
COXPAHEHHUs JIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH Kyona.
OnekTpuueckoe nose. Ero nefictBue Ha 31€KTpUYECKUE 3apsibl.

Harnpsx€HHOCTh 251ekTprdeckoro mojs. [IpoOusiii 3apsia. JIuaun HanpskEHHOCTH
ANIeKTpruYecKoro nosst. OHOPOIHOE FINEKTPUUECKOE ITOJIE.

HOTGHHH&HBHOCTB SJICKTPOCTATHYCCKOI'O ITOJIA. Paznocth MMOTCHUUAJIOB Y HAIIPSAKCHHUC.
HOTGHIII/IaJIBHaﬂ OHEPIU 3apAaga B 3JICKTPOCTATUICCKOM IIO0JIC. HOTGHIII/IaJI
SJICKTPOCTATUYICCKOI'O ITOJIA. CBs3b HaprDKéHHOCTI/I IOJIAA U pa3HOCTU MMOTCHIUAJIOB IJIA
SJICKTPOCTATUYCCKOI'O ITOJIA (KaK OIHOPOAHOI'0, TaK U HCOI[HOPOI[HOFO).

[IpuHIUIT CynIepIIO3UIINY DIIEKTPUYECKHUX MTOJIEH.

[Tone Toueunoro 3apsiaa. [lone paBHOMepHO 3apsikeHHOM cdepsl. [Tone paBHOMEpHO
3apsKEHHOTO 10 00bEéMY 11apa. [losie paBHOMEPHO 3apsHKEHHOM 0€CKOHEUHOM TIIOCKOCTH.
KapTunbl nMHUI HANPSHKEHHOCTU ATUX MOJIEH M SKBUIMIOTEHIUAIIBHBIX IOBEPXHOCTEM.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBHE PAaBHOBECHS 3aps10B.

JIN3IeKTPUKHY B RJIEKTPOCTaTUYECKOM ToJIe. J{ManekTpuyeckas IpOHUIIaeMOCTh BEIIECTBA.
Konzaencarop. D1eKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD IIJIOCKOI0 KOHAEHCATOpA.
[TapannensHOE coenrHeHue KoHAeHcaTopoB. [locnenoBarensHOE coelMHEHNE KOHIEHCATOPOB.
DHeprus 3apsKEHHOT0 KOHIAEHCATopa.

JIBuKeHMe 3apsKEHHON 4acTULBl B OAHOPOJHOM JIEKTPUYECKOM ITOJIE.

TexHUYECKHE YCTPONUCTBA M TEXHOJIOTUYECKHE MPOIIECCHI: AJIEKTPOCKOI, dJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alINTa, 3a3eMIICHUE dIIEKTPOIIPHUOOPOB, KOHICHCATOPHI, TeHepaTop Ban ne
['paada.

Hemoncmpayuu.



YCTpoUCTBO U IPUHLIMII IEUCTBHS 3JIEKTPOMETPA.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX IAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monensb anekTpoctaTiuueckoro reueparopa (Bau ne I'paada).

[TpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTH4ecKast 3alluTa.

YcTpoicTBO U IeCTBUE KOHAEHCATOPA MOCTOSTHHOM U MEPEMEHHON EMKOCTH.

3aBHCHUMOCTb JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOPa OT IUIOINAAH IUIACTHH, PACCTOSHUS
MEXIy HUMU U TU3JIEKTPUIECKON IIPOHULIAEMOCTH.

DHeprus MEeKTPUYECKOTO MOJIS 3apsIKEHHOT0 KOHASHCATopa.

3apsiKa U pa3psiaKa KOHASHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomel, npakmuxym.
OreHka cu B3aMMOJICHCTBUS 3apsKEHHBIX TEJI.

Ha6J'IIO,I[€HI/IC IMMPEBPALICHUA DHCPTIHUU 3aAPAKCHHOTO KOHACHCATOPA B DHCPIUIO U3JTYUCHUA
CBETOJMOAA.

I/I3y‘IeHI/IC IMPOTCKAaHMWA TOKA B LICIIN, coz[epxcameﬁ KOHIACHCATOP.

Pacnpenenenue pasHOCTH MOTEHIMANIOB (HAIIPSDKEHMS) TIPY TTOCJIEIOBATEILHOM COECTMHEHUN
KOHJICHCATOPOB.

UccnenoBanue paspsiia KOHIEHCATOPA Y€pe3 PE3UCTOP.
Tema 2. Ilocmoannwlil I3n1eKmpuyecKuil mox.
Cwuita Toka. [ToCTOSIHHBIN TOK.

Ycnosus CYIICCTBOBAHUSA ITOCTOAHHOTO 3JICKTPUICCKOTO TOKA. WcTouynnku ToKa. HaHpH)KCHI/IC
U n DJIC &.

3akon OMa a1 yyacTKa LenH.

3J'I€KTpI/I‘-I€CKO€ COIMPOTHUBJICHUC. 3aBUCHMOCTD COIIPOTUBJICHUA OAHOPOJHOTO ITPOBOJHUKA OT
€T0 UIMHBI U IJIOIaau IMONCPpEYHOro CEUYCHU . YaeapHOE COIIPOTUBJICHUEC BCIICCTBA.

[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COeTMHEHNE IPOBOIHUKOB. Pacuér
pa3BeTBIEHHBIX AMMeKTprueckux nenei. [Ipasuina Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenmna.
MOIIHOCTB JEKTPUUECKOTO TOKA. TemIoBas MOIHOCTD, BbIAEIAEMAas HA PE3UCTOPE.

O/1C u BHyTpeHHEE CONPOTUBIICHHE NCTOYHUKA TOoKa. 3aKoH OMa Jis TOJTHOM (3aMKHYTOH )
ANEKTPUYECKOH 1enr. MOIHOCTh UCTOYHUKA TOKa. KOopoTkoe 3ambIkaHue.

KOH,Z[CHCB.TOp B IICIIH ITIOCTOAHHOI'O TOKA.



TexHuuyeckue ycTpoicTBa U TEXHOJOTUYECKUE MPOIIECCHl: aMIIEPMETP, BOJIILTMETP, PEOCTaT,
CUETUYHMK AJIEKTPUUYECKON SHEPTHH.

Hemoncmpayuu.
N3mepennie cuiibl TOKa U HAMPSHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSDKEHUS U1 PE3UCTOPA, JIAMITbI HAaKaJTMBAHUS U
CBETOHO/1A.

3aBUCUMOCTh COIMPOTHUBJICHUA HUJIMHAPUYICCKUX IIPOBOJHUKOB OT JJIMHEI, ILTOIIAAN
MOICPCUYHOTO CCUCHUA U MaTCpUalia.

HCCJ’IG,I[OBaHI/IC 3aBHUCHUMOCTH CHUJIbI TOKa OT COIIPOTUBJICHUS ITPU ITOCTOSAHHOM HAITPSAXKCHUU.

[Tpsimoe m3mepenne D/IC. KopoTkoe 3aMbIKaHUE TAIbBAHUYECKOTO SJIEMEHTA U OLIEHKa
BHYTPEHHETO COTPOTHBIICHHS.

Crioco0bI coemMHEHHS ICTOYHUKOB ToKa, DJC Garapeii.

WccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/TY TOJIFOCAMHU UCTOYHHMKA TOKA OT CHJIBI TOKA B
LIETH.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, nPAKMUKYM.
HccnenoBaHue CMEILIaHHOTO COEIMHEHHs PE3UCTOPOB.

W3mepenue yieiabHOro CONpOTUBIECHHS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTY CHJIbI TOKA OT HAIIPSDKEHUS JJIs1 JIaMITbl HAKAJIMBAHHUS.
YBenuueHue npezena U3MEpEeHus amrnepMerpa (BoJIbTMETPa).

Nzmepenne DJIC 1 BHYTpEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

HccnenoBaHue 3aBUCUMOCTHU 9I[C raJIbBAHUYCCKOT' O 3JIEMCHTA OT BpECMEHU ITPU KOPOTKOM
3aMbIKaHHUH.

I/ICCJ'IGI[OBaHI/IC PA3HOCTH MOTCHIHAJIIOB MEXKY ITOJTIOCAMU UCTOYHHUKA TOKA OT CUJIBI TOKA B
OCIIN.

HccnenoBanue 3aBUCUMOCTH TTOJIE3HOM MOIITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.
Tema 3. Toku 6 paznuunplx cpeoax.

DneKTpuYecKas MPOBOAUMOCTD PA3JIMYHBIX BEIIECTB. DJIEKTPOHHASA POBOJAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh COTPOTUBIIEHUSI METAIIJIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTb.

DJIEKTpUYECKHI TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHAs U TPUMECHAsk TPOBOAMMOCTH MOJIYIIPOBOAHUKOB. CBOiCcTBa P—
n-nepexona. [1osynpoBoAHUKOBEIE TPUOOPHI.

DNEKTPUYECKUH TOK B 3JIEKTPOIUTAX. DINEKTPOIUTHYECKAS TUCCOLMALINSL. DIEKTPOIN3. 3aKOHBI
®Dapanes U1 JJIEKTPOIU3A.

DIIEKTpUYECKHI TOK B ra3ax. CaMOCTOSATENBHBIN U HECAMOCTOSATENbHBIN pa3psan. Pasnnunbie
THUIIBI CAMOCTOATEIILHOIO paspsaaa. Monnus. [1nazma.



TexHuuyeckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHE: ra30pa3psIHbIE JaMIIbl, 3JIEKTPOHHO-
JTy4eBas TpyOKa, IOJTYIPOBOJIHUKOBBIE MPUOOPHI: U0, TPAH3UCTOP, (POTOAMOA, CBETOAUO,
rajibBaHuka, pahuHUPOBAaHUE ME/IY, BHIIJIABKA aTIOMUHUS, JIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.
ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbl 3nekTpoauza dapazes.

HckpoBo# paspsg v IPOBOAMMOCTb BO3yXa.

CpaBHeHuE NPOBOAUMOCTH METAJIOB U ITOJIYIIPOBOJHHUKOB.
OaHOCTOPOHHSIS POBOIMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.
HabGmonenue anexrpomnusa.

W3mepenue 3apsiia 0JTHOBAJIEHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.

Du3n4ecKuil MPaAKTUKYM.

Crioco6b1 m3MepeHns (PU3NYECKUX BETMYMH C HCIOJIH30BAHUEM aHAIOTOBBIX M IU(PPOBBIX
U3MEPUTEIBHBIX PUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOIIOTHBIE U
OTHOCHTEJIbHBIE OTPEIIHOCTH U3MepeHul pusnueckux BennyuH. OLeHKa TpaHuIl
IIOTPEUIHOCTEM.

[TpoBeieHue KOCBEHHBIX U3MEPEHUH, HCCIIe0BAaHUM 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH,
IPOBEPKA MPEIOKEHHBIX THIIOTe3 (BBIOOP U3 paboT, ONMMCAHHBIX B TEMATUYECKUX pa3zenax
«YYeHNYEeCKHI IKCIIEPUMEHT, JIAOOPATOPHBIE PaOOTHI, IPAKTUKYM»).

MexnpeameTHbie CBA3H.

Wzyuenue kypca puzuku yrinyonéHHoro ypoBHs B 10 kiacce ocymecTBiIsieTcs ¢ yuéToM
COJIEPKATENbHBIX MEKIIPEIMETHBIX CBSI3EH C KypCcaMU MaTeMaTUKH, OMOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meswcnpeomemnbvie nonamus, C6A3AHHbIE C USYUEHUEM MEMOO08 HAYUHO20 NOZHAHUA:
SIBTICHHUE, HAYYHBIN (aKT, TUIOTE3a, (pr3ndeckasi BeIMUNHA, 3aKOH, TEOPHsl, HAOJIr0IeHue,
IKCTIEPUMEHT, MOJICTTUPOBAHNE, MOJICIh, U3MEPEHHUE, TOTPEITHOCTH U3MEPEHUH, N3MEPHUTEIbHbIC
npubopsl, nudpoBas 1adopaTopusl.

Mamemamuka: penieHre cucteMsl ypaBHeHul. JInnelinas QpyHkius, napaboia, runepooia, ux
rpaduku 1 cBoiicta. Tpuronomerpuueckue GyHKIUN: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHTEHC,
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIUN HA OCH KOOPJMHAT,
CJI0’)KEHUE BEKTOPOB.



buonozua: vexannueckoe IBUKEHUE B )KUBOM Ipupojie, 1uddy3us, ocMoc, TeI000MEH KUBIX
OpPraHU3MOB, TEIIOBOE 3arpsi3HEHUE OKPY KaIOIIel Cpebl, YTUIN3aHs OHOOPTaHUIYEeCKOro
TOIUINBA U1 BBIPAOOTKHU «TEIUIOBOI» U 3JIEKTPOIHEPIUH, IOBEPXHOCTHOE HATSDKEHUE U
KalWUISIPHBIE SIBJICHUS B IPUPO/IE, DTEKTPUUECKUE SBJICHUS B )KUBOW IIPUPO/IE.

Xumus: AUCKPETHOC CTPOCHUEC BECIICCTBA, CTPOCHHUEC ATOMOB M MOJIEKYJI, MOJIb BEIICCTBA,
MOJIApHas Macca, MOJIYy4YCHUE HaHOMATEPpHalI0B, TCIIJIOBBIC CBOMCTBaA TBép,I[bIX TECII, }I(H,Z[KOCTeﬁ n
Ta30B, ) KUJKHNE KPUCTAJLIBI, SJICKTPHYCCKUC CBOMCTBa MCTAJIJIOB, SJICKTPOJIUTUYICCKAs
aucconuanus, raJibBaHuKa, 3JICKTPOHHAsA MUKPOCKOITHA.

T'eozpaghus: BnaxxHOCTh BO3/lyXa, BETPbL, OApOMETpP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBMKEHUH C UCTIOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
KUJKOTO TPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKIUU (KPOHILUTEIH, peméryarbie
KOHCTPYKLIMH), UCTIOJIb30BAaHUE 3aKOHOB COXPAHEHUSI MEXaHUKH B TEXHUKE (TMPOCKOI, BOAOMET
U JIpyTue), IBUraTellb BHyTPEHHEr0 CropaHus, apopas TypOuHa, ObITOBOM XOJOJUIBHUK,
KOH/IUIIMOHEP, TEXHOJIOIUHU MOTY4YE€HHUSI COBPEMEHHBIX MaTE€pPUAIOB, B TOM YHCIIE
HaHOMAaTepHaJIoB, U HAHOTEXHOJIOTUH, SJIEKTPOCTaTUYECKasl 3alllUTa, 3a3eMJICHNE
AIIEKTPOTIPUOOPOB, Ta30paA3PSTHBIC JIAMITHI, IOJYITPOBOIHUKOBBIC TIPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pasznea 4. diekTpoauHaMuKAa.
Tema 4. Maznummnoe noe.

B3auMozeiicTBrue TOCTOSIHHBIX MAarHUTOB U IIPOBOJAHUKOB ¢ TOKOM. MaruutHoe noiie. Bekrop
MarHuTHOM MHAYKIMU. [I[pruHIMN cynepno3uuuyu MarHUTHBIX IToJIel. JIMHUM MarHUTHOM
UHIYKIUU.

MarauTHoe 1nosje NPoBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIIKU U KPYTOBOT'O BUTKA).
OmneIT OpcTena.

Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, e€ HampaBiieHUE U MOAYJIb. [[BHKeHNE 3apsyKEHHOM YacTULIBI B OJJHOPOTHOM
MarHuTHOM noje. Pabora cunbl JlopeHia.

MarsuTHoe IoJIc B BCIICCTBCE. q)eppOMaFHeTI/IKI/I, napa- 1 1MaMarHCTUKH.

Texumueckne YCTpOﬁCTBa N TCXHOJIOTHYCCKUEC IMMPOLCCChI: IPUMCHCHUEC IMTOCTOSAHHBIX MaroHnuToOB,
SJICKTPOMArduTOB, TCCTCP-MYJIBTUMETP, SJICKTPOABHUIATCIIb HKO6I/I, YCKOPUTEIHN JIEMCHTAPHBIX
YaCTHull.

Hemoncmpayuu.

KapTI/IHa JIMHUA HHAYKIIUU MAarauTHOI'O ITOJIAA IMOJIOCOBOTO U HO)IKOBOO6p8.3H01" O IMOCTOAHHBIX
Mar"duToOB.

KapTI/IHa JIMHUHA MarHUTHOM HHAYKIOHWHU IT0JIA AJTMHHOI'O MPAMOIro NpOBOJAHHUKA U 3aMKHYTOI'O
KOJIBLICBOI'O TPOBOAHHWKA, KATYIIKHU C TOKOM.



B3anmopeiicTerue 1ByX IMPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BUXKEHUs IydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AEHCTBUS HIIEKTPOM3MEPUTENILHOTO TPUOOPAa MAarHUTOAIEKTPHUECKONW CHCTEMBI.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.
HccnenoBanye MarHUTHOTO NOJISL IOCTOSIHHBIX MArHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHATA HA PaMKY C TOKOM.
N3mepenue cuinsl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE N3MEPEHUs CHIIbI AMIiepa.
Tema 5. InexkmpomazHumnan uHOYKYUs.

SBnenue anekTpoMarHuTHOM HHAYKIMH. [10TOK BekTOpa MarHuTHONW nHAYKIuK. D/1C
MHAYKIHMH. 3aKOH IEKTPOMAarHuTHoW nuaykunu Papanes. Buxpesoe 31eKTpuuecKoe moie.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.
IIpaBuno Jlenna.

NuayktuBHOCTh. KaTylika MHAYKTUBHOCTH B LIETIM TOCTOSIHHOTO TOKA. SIBIeHME
camonHaykiuu. 9JIC caMOMHAYKIIHH.

3H€pFI/I5[ MAarauMTHOTIO IMOJIA KaTyHIKU C TOKOM.
DIIeKTPOMarHuTHOE TOJIE.

Texumueckne yCTpOfICTBa H TCXHOJIOTHYCCKUC IMMPOLUCCChI: MHAYKIIMOHHAA 11€Yb, COJICHOU/I,
3aluTa OT JJICKTpU3alluu TCJI IPHU ABUKCHUNU B MArHUTHOM I10JIC 3emn.

Hemoncmpayuu.

Habmtoienue siBieHus 31€KTPOMArHUTHOM WHIYKITHH.

UccnenoBanue 3aBucumoctr DJIC WHIYKITUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO IMTOTOKA.
ITpaBuio Jlenna.

[Tagenune MarauTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBrieHME CAaMOMHIYKIIUH.

UccnenoBanue 3apucumoctu DJ{C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHUS CHIIBI TOKA B LEMH.

Yuenuueckuii 3xkcnepumenm, nabopamopmsie padomut, RPAKMUKYM.



Hccnenoanue sBIeHUS 3JIEKTPOMArHUTHOM MHIYKIIUH.
OrnpezenieHre MHAYKIIMA BUXPEBOT'O MAarHUTHOTO TIOJIA.
WccnenoBanue siBICHUS CAMOUHIYKIUH.

COopka MojieNr AJIEKTPOMArHUTHOT'O TeHepaTopa.
Pa3nen 5. Kojiebanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarensuas cucrema. CBOOOIHBIE KOJIEOAHUS.

FapMOHI/I‘IGCKI/Ie konebanusa. Kunematnyeckoe u JUHAMHUYCCKOC OITMCAaHUCE. :‘)HCpFeTI/ILIGCKOC
OIIMCaHHuEC (SaKOH COXpPaHCHHA MEXaHUYeCKOH 3HepFI/II/I). BI)IBOI[ JUHAMHYCCKOI'O OITMCaHUsA
TapMOHHUYCCKUX KOJIeOAHHMH U3 UX OHEPTCTUYICCKOTO U KHHCMATHUYCCKOI'0 OITMCaHU .

Ammuntyna u ¢aza xonedanuii. CBsI3p aMILTUTYIbI KOJIEOAHHI UCXOIHOW BEIMYHHEI C
aMIUTUTYAAMU KOJIeOaHU# e€ CKOPOCTH M YCKOPEHHS.

[Tepuon n yactora kojebanui. [lepro ManbIx CBOOOTHBIX KOJIeOaHUH MAaTEMAaTHICCKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHHI TPYKMHHOTO MasiTHUKA.

Ilonstue o 3aTyXaroHmux KOJIeOaHUIX. BLIHY)K,HCHHBIC koniebanus. Pesonanc. PesonancHas
KpuBas. Bnusaue 34TyYXaHUA Ha BU pGSOHaHCHOﬁ KpHBOﬁ. ABTOKOIE0aHHS.

Texumueckue yCTpOfICTBa N TCXHOJIOTHYCCKUC ITPOLCCChI: MCTPOHOM, YaChbl, KaUCJiu,
MY3bIKaJIbHBIC NHCTPYMCHTHI, CGfICMOFpa(l).

Hemoncmpayuu.
3anuch KojaebaTenbHOrO ABMKCHHUS.
Habmronenre He3aBUCMMOCTH TIEPHO/Ia MaJIBIX KOJIeOaHU rpy3a Ha HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyXaromux KoJIeOaHHWH U 3aBUCHMOCTH nepuoga CBO60)1HBIX KoJIeOaHMi1 OT
COIIPOTUBJICHU.

HccnenoBanue konaebaHuil rpy3a Ha MAaCCUBHOM NMpYKUHE C LIEIbI0 (POPMUPOBAHUS
npezcTaBiIeHuit 00 ueaqbHONU MOJIENH MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUHU NpU KoieOaHusAX rpy3a Ha NpyKUHE.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Hab6nronenue pe3onanca.

Yuenuueckuit 3xcnepumenm, nadbopamophvie padoomot, RPAKMUKYM.

W3mepenue nepuoia CBOOOAHBIX KOJIeOaHUN HUTSIHOTO U PYKMHHOTO MasiTHUKOB.
V3y4eHne 3aKOHOB JIBIDKCHHUS TNl B X0/Ie KOJICOAHHWI Ha YIIPYTOM IOJIBECE.
W3ydeHne ABUKEHUS HUTSHOTO MasiTHHUKA.

[TpeobpazoBaHue F3HEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaONINX KoieOaHuH.



HccnenoBanue BEIHYKACHHBIX KOJICOaHUH.
Tema 2. dnexmpomaznummnoie Koiedbanus.

Konebatenbublit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHUs B UeabHOM
kosebaTesnbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUIMTYBI 3apsiia KOHACHCATOpa C
aMIUTMTYION CHJIBI TOKA B KOJIEOATEIILHOM KOHTYDE.

3aKoH COXpPAaHCHUS DHEPIrUr B HACAJIbHOM KoJie0aTeIbHOM KOHTYpPC.
3aTyxa}0Hme SJICKTPOMArHuTHBIC KOJICOaHHS. BBIHy)KI[eHHbIe SJICKTPOMArHuTHLBIC KoJIeOaHus.

ITepemenHbIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYJHOE U JEHCTBYIOIIEE 3HAUECHUE
CWJIBI TOKA U HAIIPSDKEHUS MPU Pa3InyHOi (popme 3aBUCUMOCTH MEPEMEHHOIO TOKA OT BPEMEHH.

CuHyconabHbII IepeMeHHbIN TOK. Pe3ucTop, KOHJAEHCATOp U KAaTyIIKa HHIYKTUBHOCTH B
LEMY CUHYCOUIAJILHOIO IIEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HANPsYKEHUM.

UneanwvHsiii Tpancopmatop. [IpousBoactso, nepenaya u noTpediieHne 3MEeKTPUIECKON
SHEPTUH.

DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE 3JIeKTposHepruu. KynbTypa ucnonb3oBaHus
3JICKTPO3HEPIUU B ITOBCEJHEBHOMN KU3HHU.

TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHYCCKHC ITPOLICCChI: SHGKTpI/I‘ICCKI/Iﬁ 3BOHOK, I'CHCPATOp
MNEPEMCHHOT'O TOKA, JIMHHUU SJICKTPOIICpCaay.

Hemoncmpayuu.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJI€0aHUI OT MUHAYKTUBHOCTH U EMKOCTH KOHTYpa.
OcuusuiorpaMMsbl 31€KTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTop HE3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mozenb 27€KTPOMarHUTHOTO T€HEpATOpa.

BhIHyX1€eHHbIE CHHYCOMIaNIbHBIE KOJIEOaHNUS.

Pesucrop, karymika UHIYKTUBHOCTH U KOH/IEHCATOP B IIENH MEPEMEHHOTO TOKA.

Pe3onaHnc nipu 1ocaen0BaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKA HHIYKTUBHOCTH U
KOH/JIEHCATOopaA.

YCeTpoiCTBO M MPUHIIUTI JEHCTBUS TpaHchopmaTopa.

Mojienb TUHUY 3IIEKTpOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.
Nzyuenune tparnchopmaropa.

HccnenoBanue nepeMeHHOT0 TOKa Yepe3 MOCIe10BaTEIbHO COEAMHEHHBIE KOHAECHCATOD,
KaTyILIKYy ¥ PE3UCTOP.

HaGroieHre 3J1eKTpPOMAarHUTHOTO Pe30HaHCa.



Hccnenoanre pabOThl ICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.
Tema 3. Mexanuueckue u I1eKmpomMacHuUmHvle 60JIHbL.

MexaHn4eckue BOJHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepednsie 1 mpo10abHbIE BOIHBI.
[leproa, CKOPOCTH pacIpOCTpaHEHHs U JUTMHA BOJIHBI. CBOICTBAa MEXaHMUYECKHUX BOJIH:
OTpakeHHe, peIoMIIeHUE, UHTephEpeHITHs U AU(PaKITHSL.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.
[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

:‘)J'IGKTpOMaFHI/ITHBIC BOJIHEIL. Y CIIOBUSA H3IYUYCHUSA DJICKTPOMAriHuTHBIX BOJIH. Bzanmuas
opucHTaluus BEKTOPOB B BHeKTpOMaFHHTHOﬁ BOJIHE.

CBolicTBa AJIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHE, IO pU3aIlis, HHTePPEPEHIINS
U audpakims.

IMxana OJICKTPOMArdHMTHBIX BOJIH. HpI/IMeHCHI/Ie SJICKTPOMArHuTHBIX BOJIH B TCXHUKC U 6I)ITy.
[TpuHIMIBI paAMOCBS3U U TeNleBUACHUS. Panuonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAtoIIel Cpeibl.

TexHuyeckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC HHCTPYMEHTBI, pajiap,
panuonpuEMHUK, TENIEBU30p, aHTeHHA, TenedoH, CBYU-mneus, ynpTpa3ByKkoBasi THarHOCTUKA B
TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYyKa.

3aBUCHUMOCTb JUIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

Habmronenue oTpaskeHus U MPeIoMIICHUS MEXaHUYECKUX BOJH.

Habmronenue nntephepeHny u AMPpakini MEXaHMIYeCKUX BOJH.

AKYCTHYECKHI pe30HaHC.

CBoiicTBa ynbpTpa3ByKa U €ro NpUMEHEHHE.

HabGmronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATY/IOM U YaCTOTOM KOJeOaHMil.

HccnenoBanue CBONCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIIEHHE, IOJIIpU3aLus,
mudpakus, MHTeppEepeHIus.

OO6HapyxeHue HH(PpaKpacHOTo U YIbTPa(pHUOIETOBOIO U3ITyUEHHH.
Yuenuueckuit sxkcnepumenm, nabopamopnsie padomol, RPAKMUKYM.
N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.



[IpsamonuHetHOE pacIpOCTpaHEHNE CBETa B OAHOPOIHOM cpene. JIydu cBeta. TodeuHbli
HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3akoHbl OTpaxkeHus ceta. [locTpoeHne n300pakeHuil B IJIOCKOM 3epKalie.
Cdepuueckue 3epkaa.

[Tpenomiienue cBera. 3aKOHBI MPETOMIICHHS CBETa. AOCOIIOTHBIN MOKa3aTeNb MPEIOMIICHUSI.
OTHOCHUTENBHBIH MMOKa3aTelb mpetomiieHus. [I0cTOSTHCTBO YacTOTHI cBeTa M COOTHOIICHUE JUTHH
BOJTH TIPH MIEPEX0/Ie MOHOXPOMATHYECKOTO CBETa Yepe3 IPaHuIly pas/ielia JABYX ONTHYCCKUX
cpen.

Xon mydeit B mpu3Mme. Jucnepeus ceeta. CoxHbIN cocTtaB Oenoro cBera. [[Ber.
[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenpHblil yroi MoJHOro BHYTPEHHETO OTPAKEHHUS.

CoGuparomue u pacceuBaronye JuH3bl. ToHKas nH3a. POKYCHOE PacCTOSHUE U ONTUYECKAs!
CHJIa TOHKOM JIMH3BI. 3aBUCUMOCTB (POKYCHOTO PACCTOSHUS TOHKOW C(epUIeCcKOi JTMH3BI OT €€
TEOMETPUM U OTHOCUTEJIBHOTO TOKA3aTeNs IPEIOMIICHUS.

dopMyna TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIMH30M.

Xox Jiy4a, NpoIIeIIIEro JMH3Y N0l IPOU3BOJIBHBIM YIJIOM K €€ IIaBHOM ONTUYECKOW OCH.
[TocTpoeHne n300paKeHM TOYKH U OTPE3Ka MPSMOU B COOMPAIONINX U PACCECHBAIOIINX JTMH3aX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromnias cnocoOHOCTh. [71a3 Kak onTUYecKasi CUCTEMA.
IIpenenbl IpUMEHUMOCTH T€OMETPUYECKOUN ONTHUKH.

BonnoBas ontuka. MaTepdepennus ceera. KorepeHTHBIC HCTOUHUKH. Y CIIOBUST HAOIIOICHUS
MaKCMMyMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KApTUHE OT IBYX KOT€PEHTHBIX
UCTOYHUKOB. [IpuMepsl Kaccuueckux HHTePGEPEHIIMOHHBIX CXEM.

Hudpakuus csera. Judpakunonnas pemérka. Y caoBrue HaOM01eHHUs TI1aBHbIX MAaKCUMYMOB
IpU NMaJJEHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLINOHHYIO PEIIETKY.

Honﬂpmaun;{ CBCTa.

TexHu4eckue ycTpolcTBa U TEXHOJIOTHYECKHE MPOLIECCHI: OYKH, JyIa, epuckon, poTtoanmapar,
MHUKPOCKOII, IPOEKIIMOHHBIN anmapar, IPOCBETICHUE ONTUKU, BOJIOKOHHAs ONTHKA,
T pakMOHHAs PEIETKA.

Hemoncmpayuu.

3aKOHBI OTPaXKEHUSI CBETA.

WccnenoBanue mpenomMiIeHUs CBETa.

Habnroenre nomHOTro BHYTPEHHETO OTpakeHus. MoJienb CBeTOBOIA.

HccnenoBanue xo1a CBETOBBIX MTYYKOB Yepe3 MIOCKOMAPAILIETBHYIO TUIACTHHY U TIPU3MY.
UccnenoBanue CBOMCTB N300paKeHHUI B JIMH3AX.

Mopenu MHUKpOCKOTNa, TEIECKOIA.

Hab6nronenue natepdepeHInm crera.



Habmroienre 1BeTOB TOHKUX TUIEHOK.

Hab6nronenue nqudpakuuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

Habmonenue nudpakiinoHHOrO CHEKTpa.

HabGnronenue qucnepcuu certa.

Habumronenune nonsipusanuu cBera.

[TpumeHeHre noIPOUI0B ISl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUH.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeul, npakmuxym.
W3mepenue nokaszaresns IpeaoMIICHHS CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACcCTOSIHHS OT BEIIeCTBa (Ha MpUMEPe KUIKUX JTHH3).
N3mepenne poKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIHH3.

[Toryuenue n300pakeHUs B CUCTEME U3 ILIOCKOTO 3epKalia U JIMH3HI.
[Tonryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUUYECKUX CUCTEM.

Habmronenue nudpakuuu, nHTephEpeHIINN U TOISPU3AINH CBETA.
N3yuenue nosspusaiuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTU TUAICKTPHKA.
Wzyuenue uaTepdepeHIinm 1a3epHOro U3IIydeHus Ha IByX IIEIsX.
Habmtonenue nucnepcuu.

HabGmonenue u uccienoBanue 1upakiimoOHHOTO CIIEKTpa.

W3mepeHue IHHBI CBETOBOM BOJIHBI.

[Torydenue cieKTpa U3ITydeHUs] CBETOIMO 1 TIPH TTOMOIITH TU(DPAKITMOHHON PEIIETKY.
Pa3nes 6. OcHOBBI cielUAJILHOM T€OPUU OTHOCUTEIbHOCTH.

['paHubl TPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH. [locTynartel crienuanbHON TEOPUU
OTHOCHUTEJILHOCTH.

[TpoctpancTBeHHO-BpeMeHHOU nHTepBal. [Ipeobpa3zoBanus JlopeHua. Y cioBue NpUUUHHOCTH.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIECHHE BPEMEHH U COKPAILlEHUE JITHHBI.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUILIBI.
CBs13b MaCCBhI ¢ PHEPTUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPIHs MOKOSI.

Texuuueckue yCTpOﬁCTBa N TCXHOJIOTHYCCKUC IMMPOLCCChI: CITYTHUKOBBIC HpI/IéMHI/IKI/I,
YCKOPUTECIIHN 3apAKCHHBIX YaCTHII.

Y4eHn4eckuit FKCIIepUMEHT, T1a0opaTOpHbIe pabOThI, MPAKTUKYM.



Omnpenenenne UMIyabca U SHEPTUU PENIATUBUCTCKUX YacTUll (1o ¢ororpadusM TpeKoB
3apsKEHHBIX YaCTHI] B MArHUTHOM II0JIE).

Paszgen 7. KBantoBas pusuka.
Tema 1. KopnyckynapHuo-60110860il Oyaiusm.

PaBHOBecHOE TeIIOBOE M3TyYeHHE (M3TyUeHHE a0COMIOTHO YEPHOTO Tela). 3aKOH CMEIICHUS
Buna. ['unotesa [Inanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIBC (POTOHA.

®dotorpdext. OnbiTer A. I'. CtoneroBa. 3akonsl hoTodddekTa. YpaBHEHHE DUHINTEHHA JIs
dotoaddekra. «KpacHas rpanuia» Gorodddexra.

JlaBnenue cBeTa (B 4aCTHOCTH, AABJICHHE CBETA HA aOCOIIOTHO MOTJIOMIAIONIYIO U a0COIIOTHO
oTpaxaroyto nosepxHocts). OnbiThl [1. H. JIeOenena.

BoanoBsie coiicTBa yactuil. Bomusl ne bpoitns. [[imuHa BostHbl Ae bpoiins u pazmepsl o0nactu
JIOKaJIM3aluK JBUXKYIIelcs yactuiibl. KopmyckynsipHO-BOIHOBO# nyanusm. dudpakius
AJIEKTPOHOB HA KPUCTAJUIAX.

Crneuunduka usmepenuit B Mukpomupe. CooTHoleHHs HeonpenenéHnoctei ['eizendepra.

TexHuueckue ycTpolcTBa U TEXHOJOTHUECKUE MPOLECCHI: CIEKTPOMETP, (POTOITEMEHT,
doTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHast OaTtapesi, CBETOANO/.

Hemoncmpayuu.

®DoTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TUIACTHHOM.

HccnenoBanue 3aKk0HOB BHELTHETO poTodPdeKTa.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS TOTYIPOBOJHUKOB OT OCBELIEHHOCTH.
CBeTOIHOI.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.
Hccnenosanue poropesucropa.

W3mepenue noctosuHoi [Inanka Ha ocHOBe uccnenoBanus hoTodddexra.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pe3 CBETOINO/ OT HaIIPSHKEHHUS.

Tema 2. @usuka amoma.

OMnBITHI O UCCIIEZIOBAHUIO CTpoeHus aToMa. [manerapHast mogens atoma Pesepdopra.

[Toctynatsl bopa. M3nydenue u nornomeHne GOTOHOB PU MEpeXoie aToMa ¢ OJJTHOT'O YPOBHS
SHEPTHUH HA JPYrOM.

Bunel ciektpoB. CeKTp ypoBHEN 3HEPTHH aTOMa BOAOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3JTydeHue cBeta. Jlasep.



TexHuueckre yCTpoUCTBa U TEXHOJOTMYECKHUE MPOLIECChI: CIEKTPAIbHBIN aHATU3
(ciekTpocKoM), Ja3ep, KBAHTOBBI KOMITHIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

Hab6nronenne nuHeHvaThIix CIIEKTPOB.

YCTpOUCTBO U IEHCTBUE CYETYMKA HOHUZUPYIOLIUX YACTHIL.
Oripezenienne JTMHBI BOJHBI JIA3EPHOTO U3TYYCHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.
Habnronenue nuneiyaToro crexkTpa.

HccenoBanue crieKTpa pa3peKeHHOT0 aTOMapHOTO BOAOPO/Ia M H3MEPEHUE TIOCTOSTHHON
PunGepra.

Tema 3. Duzuka amomnozo }ldpa U 3jiemMenmapHsvlx Hacmuu.

Hyxnonnas monens anpa ['eitzen6epra—Banenko. 3apsig sjupa. MaccoBoe 4HCIo gpa.
H3otonkl.

PagnoaktuBHOCTB. Anb(da-pacnan. DINEKTPOHHBINA U MTO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4eHue.

3aKoH paJIMOaKTUBHOTO pacnajaa. PagroakTuBHble H30TOIMBI B Ipupoje. CBoiicTBa
MOHU3UPYIOIIETO U3JTy4YCHUs. BiusHue palnoakTHBHOCTH HA KHMBbIE OpraHu3Mbl. EcTecTBeHHBIN
¢don uznyuenus. [lozumerpusi.

OHeprus cBS3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepusle peakuuu. Jlenenue u cunres aaep. SAnepusie peakropsl. [Ipobnemsl yrpapiseMoro
TEPMOSJIEPHOTO CUHTE3a. DKOJIOTUYECKUE aCTIeKThl Pa3BUTHUS SACPHON SHEPTETHKU.

MeTtoapl perucTpan U UCCICIOBaHUA 3JICMCHTAPHBIX YaCTHII.

@yHIaMEHTAIbHBIE B3aUMOICUCTBUS. bapruoHbl, ME30HHI U JIENTOHEL. [IpeacrasieHue o
CranpaptHoil Moaenu. KBapk-TirooHHast MOJENb apOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TEMHast MaTepust U TEMHAs SHEPIHsl.
EnuncTBO u3nueckoil kKapTUHBI MUpA.

TexHu4ecKkue ycTpoicTBa U TEXHOJOTUYECKHE MPOIIECCHI: TO3UMETP, Kamepa Buibcona,
SJIEPHBIN PEaKTOp, TEPMOSACPHBIN PEaKTOp, aTOMHast 60MOa, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.
HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).
HccnenoBanue paguoakTUBHOTO (DOHA C MCITOJIb30BAHUEM JIO3UMETPA.

I/ISYLICHI/IC MOTJIOIICHU A 6€Ta-qaCTI/ILI AJIIOMHUHHEM.



Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3NKH.

Ortansl pa3BUTHA acTpoHOMHUHU. [TpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.
[TprMeHMMOCTb 3aKOHOB (PU3UKH U1 OOBSICHEHUS IPUPOJIbI KOCMUUECKUX OOBEKTOB.

Mertos! acTpoHOMHUYECKUX UccaeqoBaHi. COBpeMEHHBIE ONTHYECKHE TEIECKOIIBI,
PaanOTENeCKOIbl, BHEATMOC(hEpHast aCTPOHOMHUSL.

Bup 3B€3aH0T0 HeOa. Co3Be3aus, IpKUe 3BE3/bI, IUTAHETHI, HX BHIUMOE JIBHYKCHHE.
Conneynas cucrtema.
Comnnue. Conneunast aktTuBHOCTh. McTtounuk snepruu ConHila v 3BE3/1.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. [luarpaMma «CreKTpanbHbIN KJIACC — CBETUMOCTbY.
3BE3/1bI INIABHOM 110CIIEI0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb» JJIs 3BE3/1 [NIaBHOM
nocjea0BarenbHOCTU. BHyTpeHHee cTpoenue 38€31. CoBpeMEHHBIE NPEACTABIECHUS O
IPOUCXO0XACHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTambl )KU3HU 3BE3 L.

Muneunslii [1yTs — Hama ["anaktuka. [Tonoxenue u npmxenue Connua B ['anaktuke. Tumsl
rajakTuk. PaguorasakTuku u kBazapbl. YEpHbBIE ObIPHI B SAPAX FalaKkTHK.

Bcenennas. Pacupenne Beenennoit. 3akon Xa66:ma. Pazoeranne ranaktuk. Teopus bBonbmioro
B3pbIBa. PenukToBOE H3ITyueHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnbie mpo0iieMbl aCTPOHOMUH.
Yuenuueckue naonrwoenus.

HaOGnronenus 38E€31HOr0 HeGa HEBOOPYKEHHBIM IJIa30M C MCII0JIb30BAaHUEM KOMITbIOTEPHBIX
NPUIIOKEHUH 1711 ONpeieTIeHUs OJIOKEHHs HeOEeCHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy:
OCHOBHbI€ c03Be3/11s1 CeBEepHOTo MoayLapus U ipKue 3BE3/IbI.

Habmtonenus B Teneckon JIyHbI, TIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTIICHUH.
Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3mepeHus (U3NYECKUX BEIMYMH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U LIM(PPOBBIX
HN3MCPUTCIIbHBIX HpI/I60pOB U KOMIIBIOTCPHBIX AAaTYUKOBBIX CUCTCM. AOcoIroTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH U3MEpEeHUN (pu3nyecKkux BeauduH. OLeHKa rpaHull

MO PELIHOCTEM.

[TpoBeneHue KOCBEHHBIX U3MEPEHUH, HCCIIe0BAaHUM 3aBUCUMOCTEHN (PU3MUECKUX BEIUYHH,
IPOBEPKA MPEIOKEHHBIX THUIOTe3 (BBIOOP U3 pabOT, OMMCAHHBIX B TEMAaTUYECKHUX pazjiesiax
«Y4YeHNYECKH SKCTIEPUMEHT, 1a00paTOpHbIe paObOThI, TPAKTHUKYM)).

O0o0maroniee NOBTOpeHUE.

O06o01IeHre U cUcTeMaTU3allus COIep KaHus pa3aenioB Kypca «MexaHukay, «MonekynspHast
du3nKa U TepMOJMHAMHUKAY, «DIEeKTpoauHaMuKay, «Konebanus u BoIHBD, «OCHOBBI
CHEIMAbHON T€OpUH OTHOCUTENBLHOCTHY, «KBaHTOBas (u3HKay, «DIEMEHTHI aCTPOHOMHH U
acTpopu3uKm».



Ponb ¢u3uku 1 acTpOHOMHUH B 5KOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMATbHON M 3THUECKOU
cdepax nesTeIbHOCTH YeJI0BEKa, POJIb U MECTO (PM3UKU U aCTPOHOMHUH B COBPEMEHHOH Hay4YHOU
KapTHHE MHpa, 3HAYCHUE OMUCATENbHOM, CHCTEMaTH3UPYIOIEH, 00BICHUTEIBHON U
IPOTHOCTUYECKOH PYHKINI pru3nueckor Teopuu, poib pU3HMUECKON TeOpur B POPMHUPOBAHUU
npeCcTaBiIeHu 0 (PU3NIECKOI KapTHHE MUPA, MECTO (PM3NYECKON KapTUHBI MUpa B O0IIEM PsLy
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MemnpenMeTHHe CBHA3H.

Nzyuenue kypca puznku yriyonéHHoro ypoBHs B 11 kiiacce ocyecTBiIsieTcs ¢ yuéTom
COJICPKATEIBHBIX MEKIIPEIMETHBIX CBSI3eH C KypCaMu MaTeMAaTHUKH, OMOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTHU.

Meswcnpeomemnbie noHAmMUA, C6A3AHHDIE C U3YUEHUEM MEM OO0 HAYUHO20 NOZHAHUA:
sIBJICHUE, Hay4HBbIH (hakT, rumoresa, pusndeckas BeIMYHHA, 3aKOH, TEOpHs, HAaOII0IeHNE,
9KCIIEPUMEHT, MOJICIIMPOBAHUE, MO/ICIIb, U3MEPEHHUE, TOTPEIIHOCTH U3MEPEHUH, N3MEPUTEIIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pelieHre cucTeMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIUHU: CUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO. BEKTOPHI M MX
IIPOEKLIMK HA OCU KOOPAMHAT, CII0)KEHHE BEKTOPOB. I[pon3BoHbIE 3/1eMEHTapHbIX (QYHKIUI.
[Tpu3Haku no00us TPEYTrOIbHUKOB, ONPEAeICHHUE TUIOMAAN IUIOCKUX GUTyp 1 00bEMa Tell.

buonozua: snextpuyeckue SBICHUS B )KUBOU MPUPOJIE, KoJeOaTenbHbIe ABIKEHUS B AKUBOM
MIPUPOJE, FKOJIOTMUECKUE PUCKU IIPU MPOU3BOJICTBE AIEKTPOIHEPTUH, SJIEKTPOMArHUTHOE
3arpsi3HEHUE OKPYKaroLIEH Cpeibl, yAbTPa3ByKoBask AUArHOCTUKA B MEAUIMHE, ONITUYECKHE
SIBJICHUS B YKUBOW MPUPOJIE.

Xumusa: CTpoeHHE aTOMOB U MOJIEKYJI, KpUCTAJIIMUECKAs CTPYKTYpa TBEPABIX TEJ, MEXaHU3MBI
00pa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIEKTPATIbHBIN aHaIN3.

T'eozpaghus: MarHUTHBIC TTOJTFOCA 3EMITH, 3aJIKW MAaTHATHBIX Py, GOTOChEMKA 3eMHOM
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpuMEHEHNE NTOCTOSHHBIX MAarHUTOB, 2JIEKTPOMAarHuTOB, 3JIEKTPOIBUTATEIb
SxoOu, reHepaTop NEPEMEHHOI0 TOKa, MHAYKIMOHHAS 11e4b, JMHUHU dJIEKTpoIepenay,
ANIEKTPOABHUIraTeNb, pajiap, paaguonpuEMHIK, TeIEBU30p, aHTeHHA, TesnedoH, CBU-neus,
YJIbTpPAa3BYKOBasd JUArHOCTHKA B TCXHUKE, HpOGKHHOHHBIﬁ arrapar, BOJIOKOHHAasd OIITUKaA,
COJIHECYHas 6aTapes[, CITYTHHUKOBBIC HpI/IéMHI/IKI/I, AACpHas DOHEPIreTuKa U 9KOJOTUICCKUC aCIICKThI
€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUS ITPOI'PAMMBI I10 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMAIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHoCTHBIE pe3yJIbTaThbl OCBOCHHS YueOHOTro npeamera «Du3nKay» JOIKHBI OTPaKaThb
TOTOBHOCTb U CIOCOOHOCTH O0yYarONINXCs PYKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEMH
MO3UIUEH TUYHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTAI!i1, TO3UTUBHBIX BHYTPEHHUX
yOexAeHH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IEHHOCTSAM POCCUHCKOT0O 00IIeCTBa,
paciIMpeHue KU3HEHHOTO OIBbITA U OIbITa JEATEIbHOCTH B MPOLIECCE peaTn3alliid OCHOBHBIX
HaIpaBJIeHUN BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YKCIIE B YaCTH:

Irpa)KIaHCKOIr0 BOCIIMTAHUA:

e chOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMH 00YUaAIOIIEr0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIEHA POCCUICKOTO OOIIECTBA;

® TPUHATHE TPATUIIUOHHBIX 00IIEUETOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUUECKUX
IIEHHOCTEM;

® T'OTOBHOCTH BECTHU COBMCECCTHYIO ACATCIbHOCTh B HHTCPCCAX I'PAKAAHCKOIO O6III€CTBa,
Y4aCTBOBATh B CAMOYIIPABJIICHUHU B O6p3.30BaTCJ'ILHOI71 OpraHu3aluu;

¢ YMCHHC B3aHMOH€ﬁCTBOBaTB C COUAJIbHBIMU MHCTUTYTaMH B COOTBCTCTBUH C UX
(bYHKI_II/IHMI/I N Ha3HA4YCHUCEM,

® TOTOBHOCTH K FYMaHHTapHOﬁ u BOHOHTépCKOﬁ ACATCIIBHOCTH.
NATPUOTUIECCKOI'O BOCIIUTAHUSA:
L4 C(i)OpMPIpOBaHHOCTB pOCCHﬁCKOﬁ rpamz[aHCKoﬁ HACHTUYHOCTHU, IAaTPUOTU3MA,

® [IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, IOCTHKEHUSIM POCCUICKUX
yu€HBIX B 0071aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
e chOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBE/ICHNS,

® CIIOCOOHOCTH OLCHUBATHL CUTYyallUIO U IPUHHUMATHh OCO3HAHHBIC PCIICHUS,
OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBECHHBIC HOPMEBI U ICHHOCTH, B TOM YHUCJIC B
ACATCIIBHOCTH y‘-IéHOFO;

® OCO3HaHME JUYHOIO BKJA/a B IOCTPOEHUE YCTONYHUBOTO Oy IyILIEro.
ICTETHYECKOT0 BOCTIMTAHMSA:

® 3CTETHMYECKOE OTHOIIECHHE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOT'O TBOPUECTBA,
npucyuiero Gpu3nyeckon Hayke.

TPYAOBOI0 BOCIIUTAHUSA:



UHTEpEC K Pa3InYHbIM chepaM npodecCuoHaIbHOM e TeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKON M TEXHUKOM, yMEHHE COBEpIIATh OCO3HAHHBIN BbIOOp Oymy1eit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIEC KU3HEHHBIE IIIaHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00J1acTH (DU3UKH
Ha MPOTSKEHUU BCEU KU3HU.

IKOJOI'HYCCKOro BOCIMTAaHUA:

c(hOpMHUPOBAHHOCTH KOJOTUYECKON KYJIBTYpPbI, 0OCO3HAHUE II100AIbHOTO XapaKkTepa
9KOJIOTHYECKUX MPooIem;

IIJIAaHUPOBAHUEC U OCYHICCTBIICHUEC HefICTBI/II\;I B Opr>1<anmeI71 Cp€ac Ha OCHOBE 3HAHUSA
ueneﬁ YCTOﬁqHBOFO Pa3BUTHA YCTIOBEUYCCTBA,

pacoiupeHUC OIlbITa ACATCIBbHOCTH 9KOJIOTHYECKON HaIIpaBJICHHOCTU HAa OCHOBC
UMEIOIIMXCS 3HAHUM T10 (1)I/ISI/IK6.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMHPOBAHHOCTE MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HAaHUEC ICHHOCTU Hay‘lHOfI ACATCIIbBHOCTH, TOTOBHOCTDL B IPOLUCCCEC N3YUCHUA
(1)I/ISI/IKI/I OCYHICCTBJIATD IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbBHOCTD
HHIUBHUIYAJIBHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Bba3oBble Jornyeckue aeficTBUA:

CaMOCTOSITENILHO (POPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

ONpeaACIIATh HEIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPUU UX NOCTHUIKCHUSA,

BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTUBOPEUHS B PACCMaTPUBAEMbIX (PU3NYECKUX
ABJICHUSX;

pa3palaThIBaTh IJIaH PEIeHUs] TPOOIEMbI C YIETOM aHAIN3a UMEIOLIUXCS
MaTepuaibHBIX U HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBEI B ACATCIbHOCTE, OIICHUBATH COOTBECTCTBHUE PE3YJIBTATOB LICIIAM,
OLICHUBATb PUCKHU HOCJIG)ICTBPII;’I JACATCIIBHOCTH,

KOOPJMHHUPOBATH U BBITIOJIHATH pPa0OTY B YCIOBUSAX PEAIbHOT0, BUPTYAIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

Pa3BUBATb KPCATHUBHOC MBIINIJIICHUC IIPU PCILICHUU KU3HCHHBIX Hp06J'IeM.



Ba3oBble ucciienoBatebcKHe 1eiicCTBUA.

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHIMHI U METOJIaMU (PU3NYECKOM
HaYyKH;

BJIAJICTh HaBbIKaMH y4eOHO-HUCCIIE0BATENIbCKOM U IPOEKTHOM 1€ TENLHOCTH B
obusiacTu GU3HUKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOUCKY
METO/IOB PEICHUs 33124 (PU3MUECKOTO COJICPKAHUS, IPUMEHEHUIO PA3TUIHBIX
METO/I0B [I03HaHUS;

BJIQJICTh BUJAMH JICATEIHHOCTH TI0 TIOJyYEHUIO HOBOT'O 3HAHHUS, €r0 HHTEPIIPETAINH,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YUECOHBIX CUTYAIUIX, B TOM YHCIIE TIPU
CO3/IJaHUHU Y4EOHBIX ITPOCKTOB B 00J1aCTH (DU3UKH;

BBIABJIATH NPUYUMHHO-CIICACTBCHHBIC CBA3H U AKTYAJIM3UPOBATH 3aa4y, BbIJIBUT'ATh
THUIIOTE3Y eé peliCHrd, HAXOAUTb apr'YMCHTHI JJIA JOKA3aTCIIbCTBA CBOUX
YTBep)KHCHHﬁ, 3aJ1aBaThb 11apaMETpPhbl U KPUTCPUU PCUHICHH,

AHAJIM3UPOBATD MMOJYYCHHBIC B XOAC PCIICHUSA 3aJa4r PE3YJIbTAaThl, KDUTHYCCKHA
OLICHUBATHb UX NOCTOBCPHOCTD, IIPOIHO3UPOBATH U3BMCHCHUEC B HOBBIX YCJIOBUAX;

CTaBUTH ¥ (POPMYITHPOBATH COOCTBEHHBIC 3a7]a91 B 00pa30BaTEIILHOM IEATEIIBHOCTH, B
TOM YHUCIIE MIPU U3YYCHUH (PU3UKU;

AaBaTb OUCHKY HOBBIM CUTYyallUAM, OHCHHUBATDb HpPIO6p€TéHHLIfI OIIBIT,

YMCTH NIEPCHOCUTH 3HAHUA 10 (1)1/131/11(6 B IPAKTUYCCKYIO obnacTh KHU3HCOACATCIIBHOCTH,
YMETh UHTCTPUPOBATH 3HAHUS U3 PA3HBIX IPCAMCETHBIX O6HaCTeﬁ;

BBIZIBUT'aTb HOBBIC UJCU, IPCJIaraTb OPUT'MHAJIBHBIC ITOAXOAbI U PCHICHU A,

CTaBHUTb HpO6JIeMBI " 3aJ1a4y, JOIMYyCKArIHUEC AJIbTCPHATUBHBIC PCIICHUA.

Padora ¢ undopmanmeii:

BJIa/IETh HAaBbIKaMU MOJIYYEHUS] HHPOPMALMU PU3NUECKOTO COIEPIKAHUS U3
MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYLIECTBIISATH IOUCK, aHAJIN3,
CHCTEMaTHU3allMI0 U UHTEPIIPETALMIO HHPOPMALIUK Pa3IMYHbIX BUJOB U (GOpPM
IpEJICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;

HUCITIOJIB30BAThH CpeleTBa I/IH(l)OpMaIII/IOHHBIX " KOMMYHI/IKaHI/IOHHBIX TeXHOHOFI/II\/'I B
pelIeHnH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX 33724 C
coOnrofeHreM TpeOOBaHUI SPrOHOMHUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M STUYECKUX HOPM, HOPM UH(POPMAITHOHHOM
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOT0 COICPIKaHUs B pa3IMUHbIX (popMaTax ¢ yuéTom
Ha3zHaueHUs MH(OPMAIIMU U 1IeJIeBON ayAUTOPUH, BEIOUpast ONTUMANIbHYIO (hopMy
MPEJICTaBICHUS U BU3YyaIH3aI1H.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:



OCYILIECTBJIATH OOIIEHHE HA YPOKax (DU3UKU U BO BHE-YPOUHOU JESATENbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

IMOHUMATb U UCITIOJIb30BATh IIPCUMYIICCTBA KOMaHHHOﬁ n HHHHBHHyaHBHOﬁ pa6OTI)I;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JICHCTBUH C yUETOM OOIINX UHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T'0 4I€HA KOJUIEKTHBA,

IIPUHUMATh L[E€JIM COBMECTHOM EATEIILHOCTH, OPIraHU30BbIBATh U KOOPJAUHUPOBATH
JEUCTBUA 1O €€ TOCTHIKEHUIO: COCTABIIATH IUIAH JEUCTBUM, PACIIPEAEIIATD POJIU C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/IaTh pPe3yJIbTaThl COBMECTHOM paboThI;

OILICHMBATh KAUECTBO CBOETO BKJIAAa U KaXKIOr0 yYaCTHUKA KOMaH/bl B OOIIHIA
pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTh HOBBIE POEKTHI, OLIEHUBATh UJIEH C MO3ULIMH HOBU3HBI, OPUTUHAIILHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATD MO3UTUBHOC CTPATCTUYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyallUAX,
IMPOSABJIATE TBOPYCCTBO U B006pa)K€HI/Ie, OBITH WHUIWMATUBHBIM.

PeryisiTuBHBIC yHMBepcaibHbIe y4eOHbIe AeiicTBUSA

Camoopranu3anus:

CaMOCTOATCIIbHO OCYIICCTBIIATD ITO3HABATCIIbHYIO JACATCIBHOCTL B obOnactu (1)I/ISI/IKI/I n
ACTPOHOMMUHU, BBIABJIIATDH HpO6JIeMLI, CTaBUTb U (I)OpMy.]'H/IpOBaTB COOCTBEHHBIC 3aaa4uu;

CaMOCTOSTENIBHO COCTABJIATH IUIaH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a/a4, IJIaH
BBITMIOJTHEHUSI TPAKTUYECKON pabOThI ¢ Y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHMI;

AaBaTb OLCHKY HOBBIM CUTYAIIUAM;
pacmnpiaTh paMKH y‘le6HOFO mpeamMeTa Ha OCHOBC JIMYHBIX Hpe)IHOLITeHI/II\/'I;

JienaTh OCO3HAHHBINA BHIOOP, apryMEHTHPOBATh €0, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMUPOBAHHUIO U MPOSBICHUIO IPYIUIIUNA B 00TaCTH (PU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJJIEKT:

AaBaThb OUCHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPCKTHUBBI B ACATCIIbHOCTb, OLICHUBATDH
COOTBETCTBUEC PEIYJIbTATOB LECIIAM;

BJIaJICTh HaBbIKAMU MTO3HABATEIbHOM pe(PIEKCUHN KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IIPOLECCOB, X PE3YIBTATOB M OCHOBAHU;



® CIOJIB30BAaTh NPUEMBI peIIeKCUN ISl OEHKU CUTYAIlMH, BHIOOpa BEPHOTO PEIICHMUS,;
® yMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 10 UX CHIKEHUIO;

® [PUHUMATbh MOTUBBI U APTYMEHTHI IPYTUX MIPH aHAJIN3€ PE3YyIbTaTOB JACSITEIbHOCTH;

® [pUHUMATH ce0sl, MIOHUMAsi CBOM HEJOCTATKU U JOCTOUHCTBA;

® [PUHUMATh MOTUBBI U APTYMEHTHI IPYTUX [IPU aHAJIN3€ PE3YyIbTATOB JCSITEIbLHOCTH;

® [pU3HABaTh CBOE MPABO U MPaBO JPYIHX Ha OUIMOKH.

B mporuiecce 10CTHKEHUS TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MIPOTPAMMBI 10 (DU3HKE NS
YPOBHS CpeIHETO 00IIeTr0 00pa3oBaHus y 00y4aroIIUXCsl COBEPIICHCTBYETCS SMOLMOHABHBIH
WHTEJIIEKT, MPEANOIaralonui chopMUPOBAHHOCTD:

® CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE SMOLMOHAIIBHOE
COCTOSIHHE, BUJICTh HAIIPABJICHUS Pa3BUTUS COOCTBEHHOI SMOIIMOHAIILHOM Cephl,
OBITH YBEpEHHBIM B ce0€;

® CaMOpETYJIMPOBAHMS, BKIIFOYAOIICTO CAMOKOHTPOJIb, YMCHHUEC [IPUHUMATDH
OTBETCTBEHHOCTH 3a CBOE IIOBCACHUC, CII0COOHOCTD aJlalITUPOBATLHCA K
OMOIHOHAJIbHBIM U3MCHCHUAM U IIPOABJIATH FI/I6KOCTB, OBITh OTKPBITBIM HOBOMY;

o BHYTpeHHeﬁ MOTHUBALINU, BKJIIOYAIOIIEH CTPEMIJICHHUC K NOCTUIKCHUIO LICJIU U YCIICXY,
ONITUMU3M, NHUIITUATHBHOCTb, YMCHUC ﬂeﬁCTBOBaTB, HCXO0Od U3 CBOUX BO3M0)KHOCT€I7I;

® HMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE APYTHUX,
YUUTBIBATh €r0 MPHU OCYLIECTBICHUH OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COIEPEIKUBAHUIO;

®  COIMAIbHBIX HAaBBIKOB, BKIIOYAIOIINUX CIIOCOOHOCTH BHICTPAUBATh OTHOLIEHHUSI C
JPYTUMH JIFOAbMHU, 3200TUTHCS, POSIBIISATH MHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

I[TPEAMETHBIE PE3YJIBTATEI

K koHny o0yuenus B 10 knacce npeqMeTHbIE pe3yIbTaThl Ha YIiyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

® [IOHMMATh POJb (PU3UKHU B SIKOHOMHUUECKOM, TEXHOJIOTMUECKOU, IKOJIOTMYECKOH,
COLIMAJILHOW U ATHUYECKOH cepax NesTeIbHOCTH YelI0BeKa, POib U MECTO (PU3UKHU B
COBPEMEHHOM HAYYHOU KapTHHE MUPA, 3HAYEHHE ONMUCATEIbHOM,
CUCTEMAaTU3UPYIOIIEeH, 00BSICHUTENBHON U MPOTHOCTHYECKOW QYHKIUHN hU3HUecKon
TEOPUHU — MEXAHUKH, MOJIEKYJISIPHON (DU3HUKHU U TEPMOAUHAMUKH, POJIb (GU3NYECKOM
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUN O (U3NUECKON KapTHHE MUPA;

® pa3Iuy4aTh yCIOBHS MPUMEHUMOCTU Mojienel (pU3ndecKux Tell U MpOoIecCoB
(siBJIEHUH): MHEpLUAIbHAs cCUCTEMa OTCU€Ta, aDCOMIOTHO TBEPIOE TE0, MaTepraIbHas
TOYKa, PABHOYCKOPEHHOE JBMKEHHUE, CBOOOIHOE Ma/IEHUE, ADCOJIIOTHO yIpyrasi



nedopmarusi, aOCOTIOTHO YIPYroe U aOCOMIOTHO HEYNPYTOe CTOJKHOBEHUSI, MOJIEITH
rasa, ®UJAKOCTH U TBEPAOro (KpUCTAJUIMUECKOTr0) TeJa, UI€aNbHbIN Ta3, TOUCUHBIN
3apsifl, OAHOPOTHOE AJIEKTPUUYECKOE IO0JIE;

pa3inyath yciaoBus (FpaHULbl, 00JACTH) IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
MOHUMATh BCEOOIIMH XapakTep PpyHIaMEHTaIbHBIX 3aKOHOB U OIPaHHYEHHOCTD
UCIIOJIb30BAaHNs YAaCTHBIX 3aKOHOB;

aHATM3UPOBATh U OOBSICHATH MEXaHMUYECKHUE MTPOLECCHI U SBJICHUS, HCTIONIB3YS
OCHOBHBIE IT0JIOKEHMSI U 3aKOHBI MEXaHUKU (OTHOCUTEIbHOCTh MEXAHUUYECKOTO
JBWDKEHUS, (POpMyITbl KHHEMATUKH PABHOYCKOPEHHOTO ABIKEHHS, IPeoOpa3oBaHuUs
["anunes U1t CKOPOCTHU U IIEPEMEILECHHUS], 3aKOHbI HbI0TOHA, IpUHIIUIT
OTHOCHUTEJIBHOCTH [ 'anuiiesi, 3aKOH BCEMUPHOI'O TATOTEHUS, 3aKOHBI COXPaHEHUS
UMITYJIbCA M MEXaHUYECKOH SHEPTHH, CBS3b PAOOTHI CHIIBI C H3MEHEHUEM
MEXaHUYECKOM 3HEPIuu, YCIOBUs paBHOBECHS TBEPAOIO TeNa), IPU ITOM
HCIIOJIB30BaTh MaTEMAaTHYECKOE BEIPA)KEHHE 3aKOHOB, YKa3bIBATh YCIOBUS
MPUMEHUMOCTH (PU3UYECKIX 3aKOHOB: IpeoOpa3oBanuii ['amuies, BTOpOro U TPEThEro
3aKOHOB HbIOTOHA, 3aKOHOB COXpaHEHUSI UMITYJIbCA U MEXaHUYECKOM SHEPruu, 3aKOHA
BCEMHUPHOTI'O TATOTCHUS;

AHAJIN3UPOBATDb U 0OBSCHATH TEIJIOBBIE IMPOLECCChI U ABJICHUA, UCITIOJIb3Ys OCHOBHLIC
nonokeHuss MKT u 3akoHBI MONIEKYISIpHON (PU3UKU U TEPMOAMHAMUKH (CBS3b
JABJICHUSI UJICATBHOTO Ta3a CO CPeAHEN KMHETUYECKOM SHEPTUeH TeII0BOrO JBUKCHHUS
Y KOHIICHTpAIMEH ero MOJIEKYJ, CBSA3b TeMIIepaTyphl BELIECTBA CO CpeaHEM
KMHETUYECKOW SHEPTUeHl TEeMI0BOr0 ABUKEHUS €T0 YaCTHIl, CBS3b JaBICHUS
UJCaNBbHOTO raza ¢ KOHIIEHTpAIUeil MOJIEKYy U €ro TeMIIEpaTypoil, ypaBHEHHE
MenneneeBa—Kunamneipona, nepBblii 3aKOH TEPMOJIMHAMUKHU, 3aKOH COXPaHEHUS
SHEPruM B TEIJIOBBIX MPOIIeccax), IPU TOM UCIOIB30BaTh MAaTEMATUYECKOE
BBIPAKEHHE 3aKOHOB, YKa3bIBATh YCJIOBHUS NPUMEHUMOCTH ypaBHEHUsI MeHieneeBa—
Knaneiipona;

aHAJTM3UPOBATh U OOBSICHATH DJICKTPUUECKUE SIBICHUS, UCIOJIb3Yys OCHOBHBIE
MOJIO’KEHHUS U 3aKOHBI AIEKTPOJAMHAMUKH (3aKOH COXPaHEHHUs AIEKTPUUYECKOTO 3apsia,
3akoH KyrnoHa, NOTeHIIMaIbHOCTD 3JIEKTPOCTATUUECKOTO OIS, TPUHIUI
CYTIEPIO3UINH IEKTPUUECKUX MOJIEH, TPU 3TOM yKa3blBasi yCIOBUS IPUMEHUMOCTH
3akoHa KynoHa, a Takyke IpakTHUeCKH BaKHbIE COOTHOLIEHUS: 3aKOHBI OMa st
y4acTKa LENU U U1 3aMKHYTOM 3JIEKTPUYECKOM LienH, 3akoH J[oynsa—JIenna, npasuia
Kupxroda, 3akonsl @apanes A 3JIeKTPOIu3a);

ONKCHIBaTh GU3NYECKUE MPOIIECCH U SIBJICHUS, UCTIOJb3Ys BEIMUMHBL: IEpEeMELICHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ia U CUCTEMBI TEJI, CUJIa, MOMEHT CHUJIBI, JaBJICHHE,
MOTEHLIMaIbHAas SHEPrus, KWHETUUECKasi SHEPrus, MeXaHn4yeckasi SHeprus, padoTa
CHJIBI, IGHTPOCTPEMUTEIILHOE YCKOPEHUE, CUJIA TSYKECTH, CUJIA YIPYTOCTH, CHIIA
TPEHMsI, MOIIIHOCTb, SHEPTUS B3aUMOACHCTBUS Tea ¢ 3eMiEi BOIM3H €€ TOBEpXHOCTH,
SHEpPrus ynpyrou nedpopManuu npyKUHbI, KOJTUYECTBO TEIJIOTHI, a0COTIOTHAS
Temreparypa Tena, paboTa B TepMOAMHAMUKE, BHYTPEHHSISI SHEPTHsI U€aTbHOTO
OJTHOATOMHOT0 Tr'a3a, padoTa H1eabHOT0 ra3a, OTHOCUTENIbHAs BIAXXHOCTh BO3yXa,
KII/[ naeanpHOro TEMI0BOTO ABUTATENS; dJIEKTPUUECKOE 110JI€, HAPSKEHHOCTD
AIEKTPUYECKOTO M0JIsA, HAIPSKEHHOCTD I10JI TOYEYHOT'0 3apsija WIK 3apsKEHHOTO



mapa B BaKyyM€ M B JUIJICKTPUKE, ITOTCHIUAT SJICKTPOCTATUYCCKOI'O IOJIA, Pa3HOCTH
MOTCHIUAJIOB, SJICKTPOABWXKYIIAAd CHUJIa, CUJIa TOKA, HAIIPS)KCHUC, MOIITHOCTDb TOKaA,
SJICKTpHUYCCKaA €MKOCTB IIJIOCKOT'O KOHACHCATOpa, COMMPOTUBIICHUC YUaCTKa LCIIH C
MOCJICAOBATCIIBHBIM U ITApAJIJICIIbHBIM COCIUHCHHUEM PE3UCTOPOB, DOHCPIUA
OJICKTPHUYCCKOI'0 II0JII KOHACHCATOPA,

O0BSICHATH 0COOEHHOCTH MPOTEKaHUS (PU3NYECKUX SIBICHHUI: MEXaHUIECKOE
JBUKECHHE, TEIJIOBOE IBUKEHHUE YaCTHULl BELIECTBA, TEIJIOBOEC PaBHOBECHE,
OpoyHOBCKOe IBMKEHUE, MU Py3Hs, UCTIApEeHUE, KUTICHUE W KOHICHCAIIHs, TUIaBICHNE
Y KpUCTaJUIM3aLsl, HAIIPaBICHHOCTh TEILIONEPENayy, JIEKTPU3anus Tell,
SKBUIOTEHIMAIBHOCTh [IOBEPXHOCTH 3aPSKEHHOTO IIPOBOJHUKA,;

IPOBOJUTH UCCIICAOBAHIE 3aBUCUMOCTH OJHOM (PU3HUECKON BEIUYHHBI OT JPYroi ¢
UCIIOJIB30BAHUEM IIPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(bUKCUPOBATh PE3YIBTATHI OJTYYCHHOW 3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BUJIC
rpaduKoB ¢ y4€TOM a0COTIOTHBIX OTPEITHOCTEH U3MEPEHHM, JIEJIaTh BBHIBOIBI 10
pe3yabpTaTaM UCCIEeI0BAHUS;

IIPOBOAMTH KOCBEHHbIE U3MEPEHUS PU3NYECKUX BEJIMYMH, IPU 3TOM BHIOMpATh
ONTUMAJIbHBIA METO/1 U3MEPEHUs], OLICHUBATh A0COIIOTHBIE U OTHOCUTEINIbHBIE
IIOTPELIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHU;

IMPOBOAUWTDH OIIBITHI 110 ITPOBEPKE HpCII.HO)KCHHOfI TUIIOTE3bI: INIAHUPOBATh
OKCIICPHUMCHT, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY, aHAJIU3UPOBATH
IMMOJIYYCHHBIC PC3YJIbTAaThl U JACJIaTh BBIBOA O CTATyCC HpGI[JIO)KGHHOfI TUIIOTEC3hI,

coOJIro1aTh MpaBmiia 0€301MacHOrO TPY/la MPHU MPOBEJICHUN UCCIICIOBAHUN B paMKaXx
yueOHOT0 SKCTIEPUMEHTA, TPAKTUKYMa U YUeOHO-UCCIEeI0BATENLCKON U MPOEKTHOU
JESITENIbHOCTH C UCMIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPONCTB M TaOOPaTOPHOTO
000pyI0BaHNS;

peuiaTtb paC‘léTHHe 3aJla4yM C SBHO 3aJJaHHOM 1 HEIBHO 3aJaHHOMU (1)I/I3I/I‘IGCKOI\/‘I
MOZCIIbIO: HA OCHOBAHWU aHAJIN3a YCJIIOBUA 000CHOBBIBATh BLI60p (I)I/I3I/I"ICCKOI71
MOACIN, OTBEYAIONIEH Tpe6OBaHI/IHM 3alavyu, IPUMCHATDH (I)OpMy.TIBI, 3aKOHBI,
3aKOHOMCPHOCTH U ITOCTYJIAThI q)HSI/I‘{eCKHX TeOpI/Iﬁ IIpU UCIIO0JIb30BAHNU
MAaTEeMAaTUYCCKUX MCTOAOB PCIICHUS 3aaaY, IIPOBOANUTH paC‘-IéTBI Ha OCHOBAaHUH
HMCIOMIUXCA NaHHBIX, AHAJIU3UPOBATL PE3YJIbTATHI U KOPPCKTUPOBATH MCTOAbI
peuiceHus € y‘léTOM MOJIYUYCHHBIX PE3YJIbTATOB,

pelaTh KauecTBEHHbIE 3a7a4l, TpeOyIolIe MPUMEHEHNs 3HaHUI U3 pa3HbIX pa3/iesioB
Kypca (U3HKH, a TaK)Ke HHTErpallii 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O IIUKJIA: BBICTPAUBATh JIOTHUECKYIO LIETIOYKY PACCYKIEHUM C OIOPOM Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHHUS;

HCIIOJIB30BATh TCOPCTUYCCKUC 3HAHUA IJIA 00BSICHEHHSI OCHOBHBIX IPpUHIIUIIOB pa6OTLI
HU3MCPUTCIIbHBIX HpI/I60p0B, TCXHUYCCKUX YCTpOﬁCTB " TCXHOJIOTHYCCKUX MMPOUCCCOB;

MIPUBOAUTH TIPUMEPHI BKJIAJ[a POCCUHUCKHUX U 3apYOEKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHI;



AHAJIU3UPOBATH U OLCHUBATH NOCJICACTBUSA 6LITOBOI>'I n HpOI/I?)BOI[CTBeHHOﬁ
JESITEIbHOCTH YeJIOBEKa, CBA3aHHON C (PM3NYECKUMHU MPOIIECCaMu, C TO3ULIUN
9KOJIOTHYECKON 0€30MacHOCTH, IPEICTABICHUN O palliOHATLHOM
IIPUPOJONOIB30BAHNH, a TAK)KE PA3YMHOM UCIIOJIb30BAHUU JOCTHXKEHHUM HAYKU U
TEXHOJIOTHH /7151 JaIbHEHIIET0 pa3BUTHS YEJI0BEUYECKOT0 OOIIECTBA;

MPUMEHSTH pa3jINyuHbIe CIIOCOOBI pabOThl ¢ HHPOpMaIHel (PU3NIecKoro coep:kaHus ¢
UCIIOJIb30BaHNEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUA, IPU ITOM
UCIIOJIb30BaTh COBpEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTUH JJIsl IOUCKA,
nepepaboTKU U NpeabsIBICHUS yUeOHOW U HAyYHO-TIOMYIISIPHOM HHpOpMaIHH,
CTPYKTYpUPOBAHUS U UHTEPIIpETallui HH(OPMALIUH, TOTYYCHHON U3 Pa3IMYHBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MMOTY4aeMyto HH(GOPMAIUIO U OLIEHUBATD €&
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIINXCS 3HAHUMN, TaK U Ha OCHOBE aHAJIM3a
UCTOYHUKA HH(OpMaLUY;

IIPOSIBJIATH OPraHU3aLMOHHBIE U [I03HABATEIbHBIC YMEHHUS CAMOCTOSATEILHOIO
nproOpeTeHNs] HOBBIX 3HAHUH B MPOIIECCE BHIMOJIHEHUS MPOSKTHBIX U y4eOHO-
UCCIIEI0BATEIbCKUX PabOT;

paboTtarhb B TPyIIe ¢ UCTIOTHEHUEM Pa3IUYHBIX COLIMAIIBHBIX POJICH, MJIAHUPOBAThH
paboTy TpymIbl, pallMOHAIBHO PACIPEAEISATh NeATEIbHOCTh B HECTAHIAPTHBIX
CUTYalHsIX, AJICKBAaTHO OLICHUBATH BKJIQJ KAXJOTO U3 YYaCTHUKOB I'PYIIIbI B PEUIEHUE
paccMaTpuBaeMoii MPOOIEMBI;

MPOSIBJIATH MOTUBAIIHIO K Oy aymiei mpohecCHOHATBbHON AEATEIbHOCTH 110
CHELHATBHOCTIM (PU3UKO-TEXHUYECKOTO IPOQUIIS.

K koHny o0yuenus B 11 knacce npeqMeTHbIE pe3yIbTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

HOHUMATh POJIb (PU3UKHU B IKOHOMHUYECKON, TEXHOIOTUYECKOM, COLIMATBbHOM 1
ATUYECKOH cepax esaTeIbHOCTH YeJI0BEKa, pOJIb U MECTO (PU3UKHU B COBPEMEHHOMN
Hay4YHOW KapTUHE MHpPA, POJIb ACTPOHOMMHU B NMPAKTUUECKON JAESITEIbHOCTH YEJIOBEKa U
JAIbHENIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH, 3HAUEHUE ONHUCATENbHOM,
CUCTEMATU3UPYIOIIEH, 00BICHUTENBHON U MPOTHOCTUYECKON (PyHKINH (pu3nueckoit
TEOPUU — NEKTPOAUHAMUKH, CIIEIIUAIBHON T€OPUH OTHOCUTEIbHOCTH, KBAHTOBOM
¢buzuku, poab pu3ndecKoi Teopun B GOPMUPOBAHNUHN NIPEACTABICHUN O PU3NUECKON
KapTHUHE MHUpa, MECTO (PU3NUECKON KapTHUHBI MUpPa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABIEHUIN O IPUPOJIE;

pa3ianyaTh yCIOBHS IPUMEHUMOCTH MoJienel (pU3NUecKHuX Tell U MPOIecCOB
(sIBJIEHMI): OTHOPOJHOE NEKTPUIECKOE U OJHOPOAHOE MArHUTHOE TOJI,
rapMOHHYECKHE KoJeOaHus, MaTeMaTUYECKUI MasiTHUK, UI€aIbHbINA IPYKUHHBIN
MasiITHUK, TAPMOHUYECKUE BOJIHBI, UCaIbHbBIN KoJeOaTeIbHbIN KOHTYpP, TOHKAs JINH3a,
MOJIEJIEH aToMa, aTOMHOTIO SIJpa U KBAHTOBOW MOJEIIH CBETA;

pasnuyaTh ycinoBus (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMAThH BceoOIuil XxapakTep (yHIaMEeHTATbHBIX 3aKOHOB U OTPAHUYEHHOCTh
WCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSCHSTD AIIEKTPOMArHUTHBIE IPOLIECCHI U SIBJICHUS, UCTIONIb3YS
OCHOBHBI€ MOJIOKEHHUS U 3aKOHBI 3JIEKTPOJAMHAMUKHU U CIIEHUAIBHON TEOPUU
OTHOCHUTEJIbHOCTH (3aKOH COXPAaHEHHUS IEKTPUUYECKOTro 3apsa, cuia Amrepa, cuia
Jlopenua, 3aK0H 3J€KTPOMAarHUTHOW MHAYKIUH, paBuio JIenna, cBs3b I/C
CaMOMHAYKIMU B 3JIEMEHTE 3JIEKTPUUECKON LIEMU CO CKOPOCThIO U3MEHEHHUS CUJIBI
TOKA, MOCTYJIaThl CIIELHAIbHON TEOPUH OTHOCUTENBHOCTH DWHILTEIHA);

aHAJTM3UPOBATh U OOBSICHATH KBAHTOBBIC MIPOIIECCHI U SIBJICHUS, UCIIOIB3YS MTOJIOKEHHUSI
KBaHTOBOW (u3uku (ypaBHEeHUE DitHIITEHHA 17151 hoToddeKTa, MepBhIii U BTOPOI
noctysatbl bopa, IpUHIKMIT COOTHOIICHUST HeonpeaeaéHHocTel [ eii3eHOepra, 3aKOHBI
COXpaHEHHsI 3apsI0BOTO U MaCCOBOT'O YMCEIT M SHEPTHH B SACPHBIX PEAKIIHAX, 3aKOH
PaAMOAKTUBHOIO pacraja);

OMUCHIBATh (GU3UYECKUE MPOIIECCHI U SIBJICHUS, UCIOIb3YS BEJIMYUHBL: HAMIPSHKEHHOCTD
ANEKTPUYECKOTO NOJISA, TOTEHIMAN 3JIEKTPOCTATUYECKOTO MOJIsA, PA3HOCTh
MOTEHILIMAJIOB, 3JIEKTPOJABUKYILAS CUJIA, MHAYKLMS MarHUTHOTO MOJISl, MArHUTHBIN
MOTOK, CHJIa AMIIepa, HUHAYKTHBHOCTb, JIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIIUH,
SHEPrusi MArHUTHOTO MOJIS MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN UMITYJIbC, ITOJTHAS
SHEPTHUs, SHEPTHSI MTOKOSI CBOOOHOM YaCTHUIIbI, SHEPTHS K UMITYJIbC (POTOHA, MAaCCOBOE
YUCJIO U 3apsAJ A1pa, SHEPIrus CBA3M A1pa;

00BSACHATH OCOOCHHOCTH MPOTEKAHUSI (PU3NUECKUX SBJICHU: 3JIEKTPOMarHuTHas
WHIYKIHS, CAMOMHAYKIUS, pE30HAHC, HHTep(EpEHIUs BOIH, AU(paKIys, AUCIIEpCHs,
MOJTHOE BHYTPEHHEE OTpakeHue, poroaniekrpudeckuii apdexr (horoaddexr), anbda-
u OeTa-pacnajsl sijiep, TaMMa-u3IIydeHue saep, pusnueckue mpUHIUTIBI
CHEKTPAJIbHOI0 aHAJIN3a U paboThl Jlazepa;

OTpeAENATh HAlIPABJIEHNUE UHIYKIIUU MarHUTHOTO IOJIS TIPOBOJTHUKA C TOKOM, CHJIBI
Awmnepa u cuibl Jlopenua;

CTPOUTH U300paKeHUE, CO3aBAEMOE TNIOCKUM 3€PKaJIOM, TOHKOW JTMH30H, U
PacCUUTHIBATH €TI0 XapaKTEPUCTUKHU;

HpI/IMCHSITI) OCHOBOITOJIararomme aCTpOHOMI/I‘IGCKI/Ie IIOHATHA, TeOpI/II/I 1 3aKOHBI IJIA
aHaJIM3a U 00bACHEHUS PU3NYECKUX MTPOLIECCOB, MPOUCXOAAIINX B 3BE3JaX, B
3Bé3I[HI>IX CHUCTEMAX, B MC)KFaJ'IaKTI/ILIeCKOI\/'I cpe,ue; JOBUXXCHUA HG6CCHBIX TECII,
DBOJIIOINH 3BE31T M BecenenHo;

IIPOBOAMTD HCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NUYECKUX BETMYHMH C UCIIOJIb30BAaHUEM
HPSMBIX U3MEPEHHH, TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATh PE3YIbTATHI
MOJIy4EHHOM 3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BUJE IPaUKOB C yUETOM
a0COJTIOTHBIX MOTPELTHOCTEH N3MEPEHNUH, JIeNIaTh BHIBOJIBI IO PE3yiIbTaTaM
HCCJIEJIOBAHMUS,

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIHMUUH, IPU TOM BBIOMpAThH
ONTUMAJILHBIA METO/1 U3MEPEHUs, OLICHUBATh A0COIIOTHBIE U OTHOCUTENIbHBIE
MOTPENIHOCTH NMPSAMBIX U KOCBEHHBIX U3MEPEHMUI;

IMPOBOAUTDH OIIBITHI 110 MTPOBEPKE HpCHHO)KCHHOﬁ TUIIOTE3bI: INIAHUPOBATH
9KCIICPUMCHT, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY, aHAJIU3UPOBATH
MMOJIYYCHHBIC PE3YJIbTAThI U ICJIaTh BBIBOJ O CTATYyCC HpG}IJ'IO)K@HHOfI TUITOTE3HI,



OIMUCBIBATH METOJBI IMOJIYYCHUA HAYYHBIX aCTPOHOMHUYCCKUX 3HaHHﬁ;

co0uro1aTh MpaBmiia 0€301MacHOro TPY/ia MPH MPOBEJICHUN UCCIEIOBAHUN B paMKax
y4eOHOTO IKCIIEPUMEHTA, IPAKTUKYMa U Y4eOHO-UCCIIEI0BATEIBCKOW U TIPOCKTHOM
NEeSITETbHOCTH C MCIIOJIb30BAaHHEM U3MEPUTENILHBIX YCTPOUCTB H J1a00PaTOPHOTO
000pyI0BaHNS;

peliaTh pacy€THbBIE 337]a4H C SIBHO 33/IaHHOI U HESBHO 33JJaHHON (PU3NYECKOM
MO/JIeJIbIO: HA OCHOBAaHUH aHajIN3a yCIOBHsI BHIOMpATh (hHU3HUECKHUE MOJIEIH,
OTBeUarolue TPeOOBAHUAM 3a/1a4H, IPUMEHSTh (POPMYIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3NUECKUX TEOPHil MPU UCTOIH30BAHUH MaTEMAaTHYECKUX METOJIOB
peleHus 3aa4, IPOBOAUTH Pacu&Thl HA OCHOBAHUU UMEIOIIUXCS TaHHBIX,
AHAIU3UPOBATH PE3YNIbTAThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM
MOJIYYeHHBIX PE3YJIbTATOB;

peliaTh Ka4eCTBeHHbIE 3aauu, TpeOyIolue MPUMEHEHUs 3HaHU U3 Pa3HbIX Pa3/IeioB
Kypca (GU3HKH, a TAaK)Ke MHTETPalluy 3HAHUN U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAy4HOT'O [IUKJIA: BRICTPAUBATh JIOTMUECKYIO LIETIOUKY PACCYKIECHUM C OIOPO Ha
M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS,

HCIIOJIb30BATh TCOPCTUUCCKUC 3HAHUA IS 00BACHEHHST OCHOBHBIX IIPUHIIUIIOB pa6OTI>I
HU3MCPUTCIIbHBIX HpI/I60pOB, TCXHHUYCCKHX YCTpOﬁCTB H TCXHOJIOTHYCCKHUX ITPOLECCCOB;

MPUBOIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apyOEKHBIX YIEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH H
TEXHOJIOTHH;

aHAJIM3UPOBAThH U OIICHUBATH MOCJIECICTBUS OBITOBOM U MPON3BOICTBEHHON
JIeSATeTLHOCTH YeJIOBEKA, CBSI3aHHOMN C (PM3MUYECKUMU ITPOLIECCAMHU, C TTO3UIIUMA
HKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUN O palliOHAIIBHOM
MIPUPOIOTIOIB30BAHIH, a TAK)KE PA3YMHOM UCIOJIB30BAaHUU JOCTHKEHHUM HAYKU U
TEXHOJIOTHH JIJIs TalbHEHUIIero pa3BUTHS YEI0BEYECKOTO O0IIeCTBa;

MIPUMEHSATH Pa3InYHbIE CIIOCOOBI PabOTHI ¢ HHPOpMaIuel (PU3NIECKOTO COACPIKAHUS C
MCIIOJIb30BaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIIOTUN, TIPU ITOM
MCIIOJIb30BaTh COBpEMEHHBIE MH(OPMALIMOHHbIE TEXHOJIOTUH JJIsl IOUCKa,
nepepaboTKU U NPeIbsIBICHNS yUeOHON U HAYYHO-MIOMYJISIPHOM MHpOpMaIuH,
CTPYKTYPUPOBAHHUS U UHTEPIIPETAIUU HH(OPMALIUH, TOTYYEHHON U3 Pa3IMYHbIX
UCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATh MOJYydaeMyto HH(OPMAIIHIO U OLIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHU, TaK U HAa OCHOBE aHAIN3a
UCTOYHUKA NHGOpMAIY;

HpOSIBJ'IS[TI) 0pFaHI/ISaHI/IOHHI)Ie 1 ITO3HABATCJIIBHBIC YMeHI/IH CaMOCTOATCIBHOT O
MPUOOpPETEHNUST HOBBIX 3HAHUI B MPOIIECCE BBHIMTOIHEHHUS TPOEKTHHIX U y4eOHO-
HCCIIEI0BATEbCKUX padoT;

paboTaTh B rpyMIE C UCIIOJHEHUEM PA3IMYHBIX COIUAIBHBIX POJIEH, MIIaHHPOBATh
paboTy TPyMIIbI, pallMOHATBEHO PACIPEIENATh ASSITeNIbHOCTh B HECTAaHAAPTHBIX
CUTYaIUsX, aJICKBATHO OLIEHUBATh BKJIAJ KaXXO0T0 U3 YYaCTHUKOB TPYIIIbI B pELICHUE
paccMaTpuBaeMoi TPOOJIEMBI,



® MPOSIBIISITH MOTUBAIUIO K OyIyIIel mpodecCHOHATBHON ASSITETLHOCTH T10
CHEIHATBHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.
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10 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE Oo6opynoBanne
Ne  HaumeHoBaHHe pa3ieioB M TeM (uudpoBbie) «Touxu
n/n | mporpamMmsi Beero KontpoibHeie IIpakTHuecKHe ofpazoBaTeJbHbIe  POCTa»
padoThI padoThI pecypesI

Paznea 1. HAYUYHBIA METO/ ITIO3HAHUSI ITIPUPO1bI

1.1 Hayunblii METOJ MMO3HAHUS IPUPOJIBI 6 https.//resh.edu.ru/

Utoro no pazneny 6

Pa3zpen 2. MEXAHUKA

21 | Kurtemammxa 10 L https://resh.edu.ru/ Hudposas
naboparopust
Releon ¢

22 Iumawia 10 https://resh.edu.ru/ narunxom
YCKOpEHUs

2.3  Crartuka TBEpIOTO TENa 5 1 https'//rESh'edu'rU/

2.4 | 3aKOHBI COXpaHEHHsS B MEXaHUKE 10 1 https://resh.edu.ru/
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Paznen 5. PUSHUECKHNA IPAKTUKYM
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11 KJIACC

KounyecTBo 4yacoB JJIeKTPOHHbIE OobopynoBanue
Ne HaumenoBanue pa3aesioB 1 TeM (uu¢posbie) «Touxku pocra»
n/n IporpaMmbl Beero KonrposbHeie IIpakTuueckne ofpasopareabHbie
padoThbI padoTbI pecypesl

Paznen 1. DJIEKTPOAUHAMUKA
Hudposas
nabopaTopus

11 | Marsssoe noxe 14 https://resh.edu.ru/  Releonc
JATYUKOM
MarHUTHOTO
OJISt
Hudposas

12 DNeKTpOMarHuTHAS WHIYKIIHS 13 1 https://resh.edu.ru/ nabopatopu
Releon ¢
JATYUKOM TOKa

Hroro no pazneny 27

Pazgen 2. KOJIEBAHUSA Y BOJIHBI
Hudposas

) nabopaTopus

2.1 Mexanndeckre KoeOaHus 10 hitps:/fresh.edu.ru/ Releon ¢

JATYUKOM

YCKOPEHHUS




2.2 DNeKTpOMarHuTHbIE KoJeOaHMs

Mexanndeckue 1 OJICKTPOMAarHuTHBIC
BOJIHbI

2.3

24 Onruka

Hroro no pazneny

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

15

25

60

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

[udposas
nabopaTopus

Releon
IBYXKaHAJIbHAS
NPUCTaBKa
ocruiorpag

3.1 OcnoBel CTO 5

Uroro no pazaeny 5

Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOTHOBOM yaliu3m 15 https:/ /resh.edu.ru/
42  ®usnka aroMa 5 https://resh.edu.ru/
43 du3nKa aTOMHOTO S/Ipa U 5 https://resh.edu.ru/

SJICMCHTAPHBIX YaCTHUI]




Hroro mo pazaeny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DNeMeHTbI aCTPOHOMUH U 12 https://resh.edu.ru/
' acTpo(U3HKH
Hroro no pazaeny 12
Pazzen 6. PU3HUYECKHUI MPAKTUKYM
6.1  Dusmueckmii MPAKTUKYM 16 16
Wroro mo paszneny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucremaru3zanus u 00o0meHne
MPEMETHOTO COJICPYKAHUS U OIBITa
7.1 JesITeTbHOCTH, TPUOOpeTEéHHOTO IpH 15
u3y4eHuu kypca pusuku 10 — 11
KJIaCCOB
Hroro no paszneny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME










