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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3MKe Ha ypoBHE cpenHero obmiero oOpa3oBaHHs pazpaboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 0Opa30BaTeIbHOM MPOrpaMMBbl,
npeactaBieHHbIx B DI'OC COO, a takxke ¢ yuétoM (denepaibHOM paboyeii mporpaMMbl BOCIIUTAHHS U
Konnenuun mnpenogaBanust ydebnoro mnpenmera «®usmka» B 00pa30BaTeNbHBIX OpraHU3aLUAX
Poccuiickoii @enepanuu, peaan3yonux OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

[IporpamMma mo ¢usmnke ompenenser 00s3aTENbHOE MPEIMETHOE COAEpKaHHE, YCTaHABJIUBAET
PEKOMEHIYEMYIO TOCJIEI0BAaTEIbHOCTh HM3YyUEHUS TeM M pa3lesioB yuyeOHOro mpeaMmera ¢ Y4EToM
MEXIIPEIMETHBIX ¥  BHYTPUIPEAMETHBIX CBfA3CH, JIOTUKM Y4eOHOro Tpolecca, BO3PACTHBIX
ocobeHHOCTel oOyvaromuxcs. [Iporpamma mo ¢usuke naéT mpeAcTaBlIeHUE O IENAX, COJEPIKaHUHU,
oOmieil crpareruu o0y4yeHus, BOCIIUTAHUS M Pa3BUTHS OOY4YaIOIIMXCSl CPEACTBAMU y4eOHOTro MpeaMera
«®Du3nkay Ha yriIyOJIEHHOM YPOBHE.

Wzyuenne kypca ¢(usukm  yrayOn€HHOrO  ypOBHS — IO3BOJISIET — pealu3oBaTh  3a/laud
npoeCCHOHATPHON OpPUEHTAIlMK, HANpPaBJICHO Ha CO3JAaHHE YCIOBHHA JJIsI TIPOSIBICHHUS CBOUX
MHTEJUJIEKTYyalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaKIbIM OOYYaroIIMMCs, KOTOPbIe HEOOXOAUMBI AJIs
MPOJOJKeHHsT 00pa3oBaHUsl B OpraHu3alusaX MNPOPECCHOHATBHOIO OO0pa30BaHUS MO PA3IUYHBIM
(U3UKO-TEXHUYECKUM U MH>KEHEPHBIM CIIEIIMATLHOCTSIM.

B nporpamme no ¢usuke onpenensioTcs IIaHUPpyeMble pe3yJIbTaThl OCBOCHUS Kypca (GU3HUKH Ha
YpOBHE CpeaHero o0mero oOpa3oBaHMA: JIMYHOCTHBIE, METallpeIMETHbIe, MpeAMETHbIE (Ha
yrayOnéHHOM ypoBHE). Hay4HO-MeToqomorndeckoil OCHOBOM st pa3paboTku  TpeOoBaHUI K
JTUYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM pe3yjbTaTaM OOYYaroHIMXCs, OCBOMBIIUX MPOTrpamMmy
no (u3uKe Ha ypoBHE cpeaHero odmero oOpa3oBaHusi Ha YriryOJIEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-
JESTeTbHOCTHBIN MOIXOI.

[IporpamMma no pu3uKe BKIIOYAET:

IUIAHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (U3UMKH Ha YriyONEHHOM ypOBHE, B TOM 4YHUCIE
MPEMETHBIEC PE3YIIBTATHI TI0 TOaM O0YUYCHHUS;

cojiepkaHue yueOHoro npenamera « Pu3nKay 1mo rojgaM o0ydeHusl.

IIporpamma no ¢u3nMke UMeeT NPUMEPHBIA XapakTep U MOXeT ObITh MCIIOJb30BaHA YUUTEISIMU
(U3MKHU 1715 COCTABICHUS CBOUX paboyuuX MPOrpamMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBAET TBOPYECKYIO WHHIIMATHBY YUYUTEICH W TPEIOCTABISET
BO3MOYKHOCTH JUISl PEaTH3alMU Pa3IMYHBIX METOJUYECKUX MOJIXOA0B K TPENoJaBaHvi0 (U3UKHA Ha
yriIyOJI€HHOM YPOBHE MPH YCIOBUU COXPAaHEHMs 0053aTeIbHOM YacTH CO/IepIKaHus Kypca.

dusnka Kak Hayka o Hambosee OOIIMX 3aKOHAX NPUPOAbI, BHICTyMas B KauecTBe y4eOHOro
npeaMera B IIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMYy 3HAHHHA 00 OKpYXaromleM MHpe.
konbHBI Kypc (U3UKA — CHCTEMOOOpPA3YIONIMK Ul €CTECTBEHHO-HAYYHBIX yUYEOHBIX IMPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIE)KaT B OCHOBE IPOLIECCOB U SIBICHUM, H3ydaeMbIX XHMHEH,
Ouosiorueit, ¢usnueckoit reorpadueir m acrpoHomuei. Vcronb30BaHME W AKTUBHOE IpPHUMEHEHHE
(bu3NYeCKUX 3HAHUHN OMpeAeNuIo XapakTep U OypHOe pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEPIreTUKH, TPAHCIIOPTA, OCBOEHHSI KOCMOCA, TIIOJIy9E€HHS HOBBIX MAaTEpUANOB C 3aJaHHBIMHU
cBoiicTBaMH. M3ydeHue (U3MKM BHOCUT OCHOBHOHM BKJax B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOMH
KapTUHBI MHpa oOydaromierocs, B (GopMupoBaHHEe YMEHUN MPUMEHSATh HAyYHBIH METOJ MO3HAHUS MPH
BBITIOJTHCHUH MU YUE€OHBIX UCCIICTOBAHUI.

B ocHOBY Kypca ¢pu3HMKHM Ha YpOBHE CpeIHEro 00111ero 00pa3oBaHus MOJOKEH Psi UIeH, KOTOpbIe
MO>KHO PaccMaTpUBaTh KaK MPUHLIUIIBI €r0 MTOCTPOSHHUSL.



Hoea wuenocmunocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTMYECKH 3aBEPUIEHHBIM, OH
COJICP’KUT MaTepual W3 BCEX paslenoB (PU3WKH, BKIIOYAET KaK BOIPOCH KJIACCHYECKOH, TaK W
COBPEMEHHOMW (PU3UKH.

Hoen z2enepanuzayuu. B cooTBeTcTBUM ¢ HeW Marepuan Kypca (QU3MKU OObeTUHEH BOKPYT
¢busnueckux teopuil. Bemyumm B Kypce sBisercs (GopMmupoBaHHE MPEACTaBICHUI O CTPYKTYpPHBIX
YPOBHSIX MaTe€puu, BEILIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanus MPEANONaracT HCMOJb30BAHUE T'yMAHUTAPHOTO
MoTeHIMana GU3NYECKOM HayKu, OCMBICIICHUE CBSA3H Pa3BUTHs (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKXKE
C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U SKOJIOTHUYECKUMHU MTPOOIEeMaMHU.

Hoesn npuxnaonou nanpasnennocmu. Kypc Qusuku yriayOJ€HHOTO YpOBHS TMPEAINONAaracT
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKHX U TEXHOJIOTMYECKUX MPUIOKEHUN U3YUEHHBIX TCOPUN U
3akoHOB. [Ipu 3TOM paccMaTpuBarOTCS Ha ypPOBHE OOUIMX MPEACTABICHUN U COBPEMEHHbIE TEXHUUYECKHE
YCTPOICTBA, U TEXHOJIOTHH.

Hoea 3konocuzayuu  peanusyercss IOCPEICTBOM  BBEIEHHUS DJEMEHTOB  COJEp)KaHus,
MOCBSIIEHHBIX 3KOJOTHYECCKUM TIPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PA3BUTHEM TEXHUKHU U
TEXHOJIOTUH, a Takke 00CyXJeHusi MpoOJaeM palMOHAIBHOTO MPUPOAOIOIB30BAHMS U IKOJIOTHUECKOM
0€30IacCHOCTH.

OcBoeHue cojepkaHusi Nporpammbl MO (U3HMKE JOJKHO OBbITh IOCTPOEHO Ha MPHUHIMIAX
CHCTEMHO-/ICATEIIbHOCTHOTO moaxona. s ¢u3uku peanuzanus STHX HPUHIUIOB Oa3wpyercs Ha
UCIOJIb30BAaHUU CaMOCTOSITEILHOIO SKCIIEPUMEHTa KaK MOCTOSHHO JAeHCTBYIOLIETro (hakTopa yueOHOro
npouecca. s yrmyOnéHHOro ypoBHs — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHHUECKOTO SKCIIEPUMEHTA,
BKJTIOYAIONIETO (DPOHTAIBHBIE YUSHHUECKUE OIBITHI MPU W3yYEeHHUH HOBOTO Marepuania, JabopaTopHbIe
paboTel W paboThl mpakTHKyMa. [Ipym 3TOM BO3MOXHBI JBa croco0a peanu3anuu (HU3NIECKOrOo
MpakTUKyma. B mepBoM cimyuyae mpakTHKyM IpoBoauTcs aubo B konie 10 u 11 kmaccos, aubo mocine
MEPBOrO U BTOPOTO MOJYTOAMM B Ka)JIOM U3 3THX Ki1accoB. BTopoii coco0 — 3To mHTEerpamnus padot
[IpaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX padOT, KOTOpPHIE MPOBOAATCA B IPOLECCE M3YyUEHUs pas3jelia
(temsr). IIpu aToM mox paboTamu MpakTHKyMa MOHUMAETCSl CaMOCTOSITENIbHOE UCCIIEI0BaHUE, KOTOPOe
MIPOBOJIUTCS IO PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBoi HHCTPYKIIMH.

B nporpamme mo ¢u3mke cucTEMa YUYEHHYECKOTO OHKCIEPUMEHTa, JTabOpaTOpHBIX padoT H
MpaKkTUKyMa TPEJICTaBlICHa €IWHBIM IepeyHeM. BBIOOp TeMaTWKu Ui 3THX BHJIOB YUYEHUYECKUX
MIPaKTUYECKUX pabOT OCYIIECTBISIETCS Yy4YacTHMKaMH OOpa3oBaTeIbHOrO TIpollecca HUCXOAS U3
0COOEHHOCTEH MOYypPOYHOT0 TUIAHUPOBAHMS M OCHAIIeHus kabuHeta pusuku. [Ipu sTom obecieunBaercs
OBIIaJICHHE OOYYarOIIMMHCS YMEHUSMHU TMPOBOJUTH MPSIMbIEe M KOCBEHHBIE M3MEPEHHsI, UCCIIEeIOBAHUS
3aBUCUMOCTEN (DM3UYECKUX BEJIMUUH U MTOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHHME yAeNseTCS PEIICHHIO PAacYETHBIX M KadeCTBEHHBIX 3amad. [lpu stom st
pacuéTHBIX 3a/lay MPUOPHUTETOM SIBISIOTCS 33/1a4é C SBHO 33/IaHHOM U HESBHO 3aJaHHOU (QU3NYecKOU
MOJEJIbIO, TO3BOJISIFOIINE NMPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK M3 OJHOTO pasziena
Kypca, TaK W HWHTETpUpYysS TPUMEHEHWE 3HAHWK W3 pPa3HbIX pa3aenoB. JlJis KayeCTBEHHBIX 3ajad
MIPUOPUTETOM SIBIISIIOTCS 3a7aHusl HAa OOBSICHEHHE/TPE/ICKa3aHue MPOTEKaHUs (DU3UYECKUX SBICHUN U
MIPOLIECCOB B OKPYXKAIOIIEH KU3HH, TpeOyrolue Bbi0opa pu3ndeckoid MOAETH I CUTYaIliH TPAaKTUKO-
OPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu OI'OC COO k maTepuaqbHO-TEXHHYECKOMY OOECTICUCHHIO
y4eOHOro mporecca Kypc (Ppu3nku yriayOa€HHOTO YPOBHS Ha YpPOBHE CpEIHEro o0Imero oOpa3oBaHUs
JOJKeH W3ydaThCcsl B YCIOBUSX TMPEAMETHOrO KabuHera. B kaOuHere (M3HKU JTOJDKHO OBITH
HeoOxoauMoe J1abopaTopHOE O0OpYyAOBaHWE ISl BHIMOJHEHHS yKa3aHHBIX B MporpaMMe Mo (Qu3uke



YUYEHUUYECKUX OIBITOB, J1a0OPATOPHBIX pabOT M pabOT MpakTHKyMa, a TakkKe IEeMOHCTPAlIOHHOE
obopyioBaHue.

JleMOHCTpalMOHHOEe 000pyAOBaHNE (HOPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM MHHHUMAIIBHOU
JOCTaTOYHOCTH M 00ECHeYuBaeT MOCTAHOBKY IEPEUMCIIEHHBIX B IpOrpamMMe MO (U3MKE KITFOUEBBIX
JIEMOHCTpallMi Ui UCCIEAOBAaHMS M3y4YaeMbIX SIBJIEHMUH W IPOLECCOB, SMIUPUYECKUX MU
(yHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGopaTtopHoe 00OpyAOBaHHE IS YYEHHUYECKUX NPAKTUYECKUX paboT (opMHpYyeTcss B BUIEC
TEMaTUYECKMX KOMIUIEKTOB M O0ECleYMBaETCsl B pacyére OJHOT0 KOMILJIEKTa Ha JIByX OOydYaroLIUXcCs.
TemaTnueckue KOMILIEKTHI JAOOPAaTOPHOIO 000PYA0BaHUSI JOJIKHBI OBITH HOCTPOCHBI HA KOMIJIEKCHOM
WCIOJIb30BAHNHU aHAJIOTOBBIX U HU(POBBIX IPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM
B BUJIe IU(PPOBBIX TaOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 001IEM 00pa30BAHUU SIBIISAIOTCA:

(dbopMHpOBaHHE HHTEpeca M CTpeMJIEHHs OOyYarollMXcs K HaydyHOMY H3YUYEHHIO IPUPOJBI,
Pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJIE MO3HAHMUA M (OPMHPOBAHUE UCCIIEIOBATEIHCKOTO
OTHOILICHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

(opMHpOBaHHE HAYYHOI'O MUPOBO33PEHMS KaK pe3yJbTaTa U3y4YEeHHUs! OCHOB CTPOCHUS MaTepuu U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopmMupoBaHUE YMEHHUI OOBSCHATH SIBJICHUS C MCIIOJIB30BaHHEM (PH3UYECKUX 3HAHHWHA M HAYYHBIX
JI0Ka3aTeNbCTB;

(dbopmMHUpoBaHUE NPEACTABICHUA O posM (DU3MKM JUISL Pa3BUTUS JPYTUX €CTECTBEHHBIX Hayk,
TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TPEICTABICHUI O BO3MOXKHBIX cdepax Oymymieil mpodeccHoHanbHON AESATEIbHOCTH,
CBSI3aHHBIX C (PU3UKOM, IOATOTOBKA K JajbHENUIIIEMY 00yUYE€HHUIO B 3TOM HAIpPaBJICHUU.

JlocTuKeHHne 3TuX Iiejieil oOecreunBaeTcsl peleHeM CIeIyIoIuX 3a/1a4d B Mpolecce U3ydeHus
Kypca (GU3UKU Ha YPOBHE CPEAHETr0 00IIEero 00pa3oBaHMs:

MpHOOpETEeHNE CUCTEMbI 3HAHUI 00 OOIIMX (PU3NYECKMX 3aKOHOMEPHOCTSX, 3aKOHAX, TECOPUSX,
BKJIFOYass MEXAHUKY, MOJIEKYJSIPHYIO (PHU3HKY, SJIEKTPOAMHAMHUKY, KBAHTOBYIO (DU3MKY U DIIEMEHTBI
acTpo(hU3HKH;

dbopMHpOBaHHE YMEHUI TNPUMEHATh TEOPETUYECKHWE 3HAHUS JUIsl OOBSCHEHHS (PU3MUYecKux
SIBIICHHU B IPUPOJE U /ISl IPUHSTHS TPAKTUICCKUX PEIICHUI B TIOBCEAHEBHOM KHU3HH,

OCBOEHHE CIIOCOOOB PEIICHUs Pa3IMUHBIX 33]a4 C SBHO 33aJaHHOH (pru3nyeckoil Mojesblo, 3a1ad,
M0JIPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3/1aHue (PU3UUECKON MOJEIH, aleKBaTHON yCIOBUSAM 3a/1auH, B
TOM YHCJIE 3a/1a4 MH)KEHEPHOT'O XapaKTepa,

MOHWMaHWe (PHU3MUECKUX OCHOB W TPHUHIUIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB W
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHUS HAa OKPYKAIOIIYIO Cpeny;

OBJIQ/ICHUE METOJaMU CAaMOCTOSITENBHOIO IUIAHMPOBAHUS M NpPOBeNEHUS  (U3MUYECKHX
HKCIIEPUMEHTOB, aHAJIN3a U MHTEPIIPETAMH WH(OPMAIIMH, OMPEIEIIEHUS TOCTOBEPHOCTH MOyUYEHHOTO
pe3ynbTrara;

CO3JIaHME YCJIOBUH JUIsI pasBUTHS yMEHUH IPOEKTHO-MCCIEN0BATEIbCKOW, TBOPUYECKOU
NeSTeNbHOCTH;

paszBuTHe uHTEpeca K chepam npodecCHOHATEHON ASSITEIPHOCTH, CBSI3aHHOM C (PU3HKOI.

B cootBerctBun ¢ tpedoBanusmu OI'OC COO yriayOn€HHBIN ypOBEHb H3Y4YEHHUS Y4EOHOTO
npeamera «®duszuka» Ha YpOBHE cpeaHero oOmero oOpa3oBaHUS BbIOMpaeTcsi OO0y4aroIMMUCH,
IUTAHUPYIOIIMMU MPOJIOJDKEHUE 00pa30BaHUs MO CIEHUATBHOCTAM (PU3UKO-TEXHHUYECKOTO IPOQHIIS.



Ha wusyuenue ¢usukum (yriyOn€HHBIH ypOBEHB) HAa YPOBHE CpEIHEro oO0Iero oOpa3oBaHMs
orBoautcs 340 yacos: B 10 kimacce — 170 vacos (5 yacoB B Hezpento), B 11 knacce — 170 yacos (5 yacoB B
HEJIENIO).

[Ipennaraemelii B mporpamMme o (u3uke NepeyeHb J1Ia0OPaTOPHBIX M MPAKTHYECKHX pPadoT
SBJIETCS PEKOMEHJIOBAaHHBIM, YUUTENb JeNaeT BHIOOP MPOBEIEHUS JTaOOPaTOpPHBIX PadOT M OMBITOB C
y4€TOM MHIMBUIYAIBHBIX OCOOCHHOCTEH 00yYarOIINXCA.

W3mepenue neproaa cBOOOIHBIX KOJIeOaHUI HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

N3yyenue 3aKk0HOB JBUKEHUS Tela B X0/Ie KOJIeOaHH Ha yIpyrom mojBece.

N3yueHne NBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPY)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTYIbI 3aTYXAIOIUX KOJICOAHUH.

HccnenoBanue BoIHYKICHHBIX KOJICOAHUIA.

Tema 2. Dnexmpomaznummnoie Konedbanus.

Konebarenpubiii  kOHTYp. CBOOOAHBIE  JIIEKTPOMATHUTHBIC KOJIEOAaHUS B HACATLHOM
koseOaTenbHOM KOHTYpe. @opmyrna Tomcona. CBs3b aMIUIMTYbI 3apsiia KOHAEHCATOpa C aMIUIUTYAO0M
CHJIBI TOKA B KOJI€0ATEIbHOM KOHTYpE.

3aKOH COXpaHEHHUS SHEPTUU B HI€aTbHOM KOJIe0aTeIbHOM KOHTYPE.

3aryxaromnme 3JIeKTpOMarHuTHbIE KoieOaHus. BbIHYKIEHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHusI.

[lepemeHHbII TOK. MOIIHOCTh NEPEMEHHOr0 TOKAa. AMIUIMTYAHOE U JACWUCTBYIOLIEE 3HAUYEHUE
CHJIBI TOKA U HAMPSHKEHUS MPU Pa3IndHON (HopMe 3aBUCUMOCTH NMEPEMEHHOT0 TOKa OT BPEMEHHU.

CuHycouanbHblid IEpEeMEHHBIN TOK. Pe3uctop, KoHAEHCATOp M KaTyIllIKa MHIYKTUBHOCTU B LIETIH
CHUHYCOM/IAJIbHOTO NIEPEMEHHOI0 ToKa. Pe3oHaHc TOKOB. Pe3oHaHC HanpsKeHU.

Wneansublii Tpanchopmatop. [IponsBoacTso, nepenava u moTpedIeHHE MIEKTPHUECKON IHEPTUH.

DKOJIOTMYECKUE PUCKH TIPU MPOU3BOACTBE 3JEKTpodHepruu. KynbTypa HCHOIB30BaHMS
3JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU.

TexHuyeckue ycTpoOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: 3IEKTPUUECKUNH 3BOHOK, I€HEPaTop
[IEPEMEHHOT0 TOKa, IMHUHU AJIEKTporepeaay.

Jemoncmpayuu.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

3aBUCUMOCTb 4aCTOThI CBOOOHBIX KOJ€OaHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OciorpaMMbl 3J1€EKTPOMarHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXaroOMIMX AJIEKTPOMArHUTHBIX KOJNECOAHUIA.

Moznenb 21eKTpOMarHUTHOIO TeHEpaTopa.

Boinyk1eHHBIE CHHYCOMIaTIbHbIE KOIeOaHusl.

Pe3ucrop, karymika HHIYKTUBHOCTH U KOH/IEHCATOP B IIENH IEPEMEHHOI0 TOKa.

Pe3onanc mnpu mociaeaoBaTENbHOM COEIMHEHUU PE3UCTOPA, KATYLIKHM HWHAYKTUBHOCTH H
KOHJIEHCATOopa.

VY CTpoiCTBO U MPUHITUIL ACHCTBUS TpaHchopmaTopa.

Monenb TUHUY 3JIEKTPOIepeIadH.

Yuenuueckuii sxcnepumenm, nadopamopnusie pabomul, npaKmukKym.

Nzyuenue tpanchopmaTopa.

HccnenoBanune nepeMeHHOr0 TOKA Yyepe3 MOCIe10BaTENbHO COETUHEHHBIE KOHIEHCATOP, KaTyIIKy
U PE3UCTOP.

HabmntoneHue 37eKTpOMarHUTHOTO Pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbLE 0JIHbL.



MexaHn4yeckue BOJHBI, YCIOBUS HMX pacnpocTpaHeHus. IlomepedHble M NPOIOJIBHBIE BOJIHBI.
Ilepron, cKOpPOCTh pacHpOCTpaHEHUs M JUIMHA BOJIHBI. CBONMCTBA MEXAHWYECKUX BOJIH: OTpPa)KEHHUE,
npejgoMiIeHue, naTephepeHus u Audpaxius.

3Byk. CKOpoCTh 3BYyKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymoBoOe 3arpsA3HEHUE OKPYIKAIOLIEH Cpeabl.

ONEKTPOMarHUTHHIE BOJIHBL. YCIOBHUS UM3Iy4Y€HHUS JJIEKTPOMAarHWTHBIX BOJIH. B3anMmHas
OpHUEHTALMsI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, IPEIIOMIICHHE, MTOJIIpU3alius, HHTephEepeHIMs U
nudpakius.

[Ikana 35eKTpoMarHuTHBIX BOJH. [IprMeHeHe 3IeKTPOMarHuTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIHMIIBL paIUOCBA3Y U TEJIEBUACHUS. Pagronokanus.

DNEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHudyeckue ycTpocTBa M IPAKTUYECKOE NMPUMEHEHHME: MY3BIKaJIBHBIE MHCTPYMEHTHI, panap,
panuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBY-nieus, yapTpa3ByKoBas JUarHOCTHUKA B TEXHUKE U
MEIULIMHE.

Hemoncmpayuu.

OO0pa3oBaHue U paclpoCTpaHEHUE NONEPEYHbIX U MPOJOIbHBIX BOJIH.

Konebmronieecs Te10 kak UCTOUHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJI€OaHUM.

HaGnroneHue oTpaxeHus 1 MpeJoMIIeHUs MEXaHUUECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 Juppakiiud MEXaHHYECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.

CaoiicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HabmtoneHue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYAOH U 4aCTOTOM KoneOaHUH.

HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHHUE, IMPEJIIOMIICHUE, MOJSpU3aLys,
mrdpakius, nHTepGEpeHIIHsL.

Oo6nHapyxeHnre nHPPaKpacHOTO U yIbTPaPHOIETOBOTO H3ITyUEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnwie pabomul, npaKmuxKym.

N3y4yenne napamMeTpoB 3ByKOBOW BOJIHBI.

N3yyenue pacnpocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmucxa.

IIpssMonHENHOE PACIIPOCTPAHEHHUE CBETA B ONHOPOAHOM cpene. JIyu cBera. ToueuHslli HCTOYHUK
CBETa.

OTpaxkeHrne cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne M300paKEHUM B TUIOCKOM 3€pKajie.
Cddepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI HpPEIOMIIEHUS cBeTa. AOCOJIOTHBIN IOKa3aTenb MpPEeJIOMIICHHS.
OTHOCHTENBHBIN MOKa3aTenb NpeaoMieHus. [IocTOSHCTBO 4acTOTHI CBETa U COOTHOILIECHUE JUIMH BOJH
IIPU NEPEX0/I€ MOHOXPOMATHUECKOIO CBETA Uepe3 ITpaHuIly pas3zesia IByX ONTHYECKUX CPEe.

Xon nyueit B npusme. Jucnepcust ceera. CiaoxHBbIHM cocTaB Oenoro cBera. LIBer.

IlonHoe BHyTpeHHEE oTpakeHue. [IpenenbHbIil yroi NoJIHOr0 BHYTPEHHETO OTPaKEHUS.

CoOuparome u pacceuBarolye JUH3bl. ToHKas nuH3a. POKYCHOE PACCTOSHUE U ONTHYECKas
CHJIa TOHKOM JMH3bl. 3aBUCUMOCTH (DOKYCHOTO pACCTOSHHUSA TOHKOM chepudeckoid IUH3BI OT €€
r€OMETPUH U OTHOCUTENILHOTO MOKa3aTelsl IPeIoMIICHUS.

@®opMya TOHKOU JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JTUH30M.



Xox nywa, IpOLIEUIErO JUH3Y IOJ IPOM3BOJBHBIM YIJIOM K €€ TJaBHOM ONTHYECKOM OCH.
[Toctpoenne M300pakeHU TOYKU U OTPE3Ka MPSMOM B COOMPAIOIINX M PACCEHBAIOIIMX JTUH3aX U HUX
CUCTEMAX.

OnTuueckue nmpubopsl. Paspemaroniast ciocoOHOCTh. ['11a3 Kak onTudeckas cucrema.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOMN ONTHKHU.

BonnoBas ontuka. UuTepdepeniust cBera. KorepeHTHbIE MCTOYHUKU. YCIIOBUS HAOIOJACHUS
MaKCUMyMOB ¥ MHUHHMYMOB B HMHTEPPEPCHIMOHHOW KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHHKOB.
[Ipumeps! Ki1acCHYeCKUX UHTEPPEPEHIIUOHHBIX CXEM.

Hudpakius cera. AudpakironHas pemérka. Y cioBue HaOM0IeHUs IIaBHBIX MAaKCUMYMOB TIpU
MaJCHAA MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIMOHHYIO PEIIETKY .

[Tonspusanus ceera.

TexHuyeckue ycTpoHCTBa U TEXHOJOTMUYECKHE MPOLECCHl: OUKH, JIyMa, Mepuckor, (oToarmapar,
MHUKPOCKOII, MPOEKIMOHHBII almapar, MPOCBETICHUE ONTHKHU, BOJIOKOHHAS ONTHKA, AU(PAKIHMOHHAsS
peIéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.

HccnegoBanue npeioMiaeHus CBETA.

HaGuroieHre oaHOro BHYTPEHHETO OTpakeHus. MoJIelib CBeTOBOIA.

HccnenoBanue xoa CBETOBBIX MTyYKOB Yepe3 MIIOCKOMAPAILIETBHYIO IACTUHY U IPU3MY.

HccnenoBanune cBOWCTB N300paKeHH B TUH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

HaGumronenne naTepdepeHInm cBeTa.

HaGuroieHre 1IBETOB TOHKUX TUIEHOK.

Hab6mronenue qudpakiuum cBerta.

N3yyenne nudpakiinoOHHON peréTKu.

Ha6motenne nudpakiimOHHOTO CIIEKTpa.

HaGmronenue qucnepcuu certa.

Habmonenue nonsipusanuu cBera.

[IpuMeHeHue noasiporI0B AJid U3yUYECHUS] MEXaHUUYECKHUX HaIPSKEHUH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npakmuxym.

N3mepenue nokasarens IpeaoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS OT BEIIeCTBa (Ha MPUMEPE KHUAKUX JTHH3).

N3mepenne poKyCHOTO pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonyuenue n300pakeHHsI B CUCTEME U3 IJIOCKOTO 3€pKaJia U JTMH3HI.

[Tonyuenue n300pakeHst B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TenecKOnMuecKuX CUCTEM.

Hab6monenue nudpakuuu, nHTEphEepeHIINN U TOISPU3AIIH CBETA.

N3yuenue nomnsipuszaiuy cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH TUIJICKTPHUKA.

N3yuenune naTepdepeHIny Ja3epHOTO U3TyYCHHsSI Ha IBYX IIETISX.

Habmonenue aucnepcum.

Habmonenue u uccnenoBanue 1upakiinoOHHOTO CIIEKTPA.

N3mepenne 1JIMHBI CBETOBOM BOJIHBI.

[Tonyuenune criekTpa U3Iy4eHHS CBETOIMOIA TIPH MIOMOIIHN TUPPAKITMOHHON PEIIETKHY.

Pasnen 6. OcHOBBI cHeIMAJILHOM TEOPHH OTHOCHTEIbHOCTH.

['panuiibl TPUMEHUMOCTH KJIACCMYECKOM MexaHuKd. [locTynaTel crnenualbHOW TEOpHUH
OTHOCHUTEILHOCTH.



[IpocTpancTBeHHO-BpeMeHHOUM HHTepBasl. [IpeoOpasoBanus JlopeHma. YcioBue NPUYUHHOCTH.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALIEHUE JUIUHBI.

DHeprus U UMILYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs3b Macchl C 3HEpruel 1 UMITYJIbCOM PEISITUBUCTCKON YaCTHIIBI. DHEPrus MOKOSI.

TexHuueckue ycTpoicTBa U TEXHOJIOTHYECKHUE IIPOLIECCHI: CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIN
3apSKEHHBIX YACTHII.

YdeHn4ecKuil SKCIIEpPUMEHT, 1a00opaTopHbIe pabOThl, IPAKTUKYM.

OmnpeneneHue MMIYJIbca M SHEPrMM PEIATHBUCTCKUX dYacTul (1o ¢GotorpagusM TpeKoB
3apsDKEHHBIX YacTUL] B MArHUTHOM IIOJIE).

Paszpnen 7. KBanToBas ¢usuka.

Tema 1. Kopnyckynapno-eonnoeoit oyanusm.

PaBHOBecHOE TemoBoe M3llyueHHe (M3JIydeHHe aOCOJIIOTHO 4EPHOro Teia). 3aKOH CMEIEHUs
Buna. I'unoresa [1nanka o kBaHTax.

@OTOHBL. DHEPTHsI U UMITYJIEC (POTOHA.

®otordpdexr. Onbiter A. I'. CromeroBa. 3akonbl ¢ortodddexra. YpaBHeHue DWHIITEHHA IS
dboToaddekra. «kKpacHas rpanuna» Gorosddexra.

JlaBneHue cBera (B YaCTHOCTH, JaBJIeHHME CBeTa Ha aOCOJIIOTHO MOIJVIOMIAIOLIYI0O U aOCONIOTHO
oTpaxaroiyto nosepxHocts). OnbiTsl I1. H. JIeOenena.

Bonnoseie coiicTBa yactuil. Bonusr ne bpoins. yiuna BonHbl e bpoitsis u pasmepsl o6iactu
JIOKAJIM3alMK IBHXKYLIeHcs yacTulpl. KoprnycKkysipHO-BOIHOBON Jtyanu3M. Jugpakiuus 3JeKTpOHOB Ha
KpHUCTasIax.

Crnenuduxka n3mepenuii B Mukpomupe. CooTHomeHus: HeonpeaenéHnocTei I eiizendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CHEKTPOMETpP, (HOTOIIEMEHT,
(boTonaTUMK, TYHHEJIbHBI MUKPOCKOII, COJIHEYHasi 6aTapesi, CBETOIMO/.

Hemoncmpayuu.

®oTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHEITHETO poTOdPeKTa.

HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIIEHUS TIOJIYTIPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroauon.

Conneunas Oarapes.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npakmuxym.

Hccnenoanue poropesucropa.

N3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccnenoBanus Gotorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pEe3 CBETOAUO OT HAIIPSKEHMUSL.

Tema 2. @uzuxa amoma.

OmnbITHI IO MCCIEI0BaHUIO CTpoeHUs aTroma. [lnanerapHas monens atoma Pesepdopra.

IToctynatsl bopa. M3nyuenue u nornomeHne (GOTOHOB MpH MEPEXOe aTomMa ¢ OJHOTO YpPOBHS
SHEPTHUH Ha JPYTOM.

Bunet ciektpoB. CiekTp ypoBHEH 3HEPrUH aToMa BOAOPOJa.

CrioHTaHHOE U BBIHYKJIEHHOE M3TyueHue cera. Jlasep.

TexHuueckue ycTpoiCTBa M TEXHOJOTHUECKUE MPOIECChl: CIEKTPalIbHbIM aHaN3 (CHEKTPOCKOIT),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopna.

HabmtoneHue nuHeuaThIX CIEKTPOB.

YCTpONUCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIIUX YACTHULL.



OrnpenenieHne JIMHBI BOJIHBI JIJA3EPHOTO U3JIyYEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, npaKmuKym.

Haburoienne TMHEeHYaToro CreKTpa.

HccnenoBanue cnekrpa pa3peKeHHOrO aTOMApHOIO BOJAOpOAa M HM3MEpPEHUE IOCTOSIHHOM
PunGepra.

Tema 3. @uzuka amomnozo A0pa u INeMeHmMaAPHBIX YACHMUY,.

Hyxnonnas monens siipa ['eiisen6epra—Banenko. 3apsan siupa. MaccoBoe uncio siipa. M3otomnsl.

PannoaktuBHOCTh. Anbda-pacman. DJIEKTPOHHBIH M TO3UTPOHHBIN OeTa-pacman. [‘amma-
U3JIy4eHHE.

3aKkOH PpaJUOAaKTHBHOIO pacnaaa. PanunoakTuBHble u30TONBI B Ipupoae. (CBoiicTBa
MOHU3UPYIOUIETO M3JIy4eHUs. BiusHue paguoakTUBHOCTH Ha KHMBBIE OpraHU3Mbl. EcTecTBeHHBINH (OoH
n3inydyenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.

SAnepusie peakuuu. JleneHue u cuHTE3 saep. SmepHbie peakTopsl. [Ipobiembl ympaBiseMoro
TEPMOSAIEPHOIO CUHTE3a. DKOJIOTUYECKUE aCIIEKThl Pa3BUTHUS SACPHON SHEPTETHKU.

Mertoabl perucTpaluuy U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHL.

dyHIaMEeHTAJIbHbIE B3auMOJAEUCTBUA. bapuonsl, Me30Hbl U JentoHel. [IpeacraBienue o
CrannaptHoit mojenu. KBapk-riirooHHast MOJIENb aJpOHOB.

®dusuka 3a npenenamu CtannapTHod Mojenu. TéMHast MaTepust U TEMHAs SHEPTHsl.

EnunctBo duznueckoil KapTUHBI MUpA.

TexHHUecKue yCTpOICTBA U TEXHOJIOTMYECKUE IPOLIECCHI: JO3UMETP, KaMepa BuiibcoHa, siaepHblii
peaKkTop, TEPMOSTICPHBINA PEakTop, aToMHasi 00MOa, MarHUTHO-PE30HAHCHASI TOMOTpaQusi.

Yuenuueckuii sxcnepumenm, nadbopamopnusie padbomul, npaKmuKym.

HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA C UCIIOIB30BAHUEM JI03UMETPA.

N3yuenue normoiieHus: 0eTa-4acTul allOMUHHUEM.

Paznen 8. DiieMeHTBHI aCTPOHOMMY U ACTPOPU3UKH.

Oranel pa3BUTHSA acTpoHOMMH. [IpukiagHOe M MHMPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMMH.
[TpruMeHUMOCTb 3aKOHOB (PU3HUKH U1 OOBSICHEHUS IPUPOJIbI KOCMHUUECKUX OOBEKTOB.

Metoael  acTpoHOMHMUYECKHX — HccienoBaHuid.  CoOBpeMEHHbIE  ONTHYECKHE  TEJECKOIIbI,
pasvoTeNeCKOIIbl, BHEATMOC(EpHasi aCTPOHOMHUS.

Bun 3Bé31H0r0 HebGa. Co3Be3us, spKue 3BE31bl, IUIAHETHI, X BUIAUMOE JBHKEHHE.

Conneynas cucrtema.

Comnne. ConHeunast akTHBHOCTh. McTounuk sHepruu CosHIla U 3BE3.

3BE31pl, UX OCHOBHBIE XapaKTEPUCTHKU. [lnarpamma «CHEKTpajbHBIA KJIacCc — CBETUMOCTBHY.
3BE31pl IVIABHOM IIOCIIENOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» i 3BE37 TJIABHOMU
IIOCJIEI0BATENBHOCTU. BHyTpeHHee cTpoeHue 3B€37. COBpEMEHHBIE MPEICTABICHHS O IPOUCXOKACHUN
u 3Bosonnn ConHIa U 3BE3]1. DTambl KU3HU 3BE3I.

Muneunsiii Ilyte — nama ['anaktuka. Ilonoxkenne m nuxenue Connua B [Nanmaktuke. Tumbl
rajiakTuk. PanuoranakTiuku u kBa3zapsl. YEpHbIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacummpenne Beenennoil. 3akon Xa66ma. Paz6eranue ranaktuk. Teopus bonbmioro
B3pbIBA. PENMKTOBOE M3iTydeHHE.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.



HaOmtonenust 3BE31HOrO Heba HEBOOPYKEHHBIM IJ1a30M C MCIIOJIB30BAaHHMEM KOMIIBIOTEPHBIX
NPUIIOKEHUN IS ONpPEIENCHHUs IMOJIOKEHHsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro MoyIapus U sipKue 3BE31bI.

Hab6mronenus B Teneckorn JIyHbI, TUTaHET, TYMAHHOCTEH M 3BE3THBIX CKOTUICHHH.

Du3nYeCKHil MPAKTUKYM.

CriocoOb1 m3MepeHus: (pU3MYECKMX BEIUYMH C MCIOJIB30BAaHMEM AHAIOTOBBIX W LU(POBBIX
M3MEPUTENBHBIX NPUOOPOB M KOMIIBIOTEPHBIX JAaTYUKOBBIX CHUCTEM. AOCONIOTHBIE U OTHOCHTEJbHBIC
MOTPEUIHOCTH U3MepeHuil pusnueckux BenuuuH. OLeHKa rpaHuL] OTPEIIHOCTEH.

IIpoBeneHne KOCBEHHBIX M3MEPEHMH, HCCIENOBaHUNM 3aBUCUMOCTEH (DU3MYECKMX BEIMYUH,
IpOBEpKa MPEUIOKEHHBIX THUMOTe3 (BBIOOpP U3 pPabOT, OMHCAHHBIX B TEMAaTHUYECKUX pa3Jienax
«YYEHNYECKUN IKCTIEPUMEHT, 1Ta00paTOpHBIE paOOTHI, IPAKTHKYM)).

Oo6o0maree NnoBTOpeHue.

OO0oOuieHne u cucreMaTH3alMs COAep)KaHUs pasfenoB Kypca «MexaHuka», «MoiekyispHas
¢u3nka U TepMOAMHAMHKA», «DIEKTpoAnHaMuKay, «KonebaHus U BOIHBD), «OCHOBBI CIIEIUAIBLHON
TEOPUH OTHOCHTEIBHOCTY, «KBaHTOBas PHU3UKay, « DIEMEHTHI ACTPOHOMHH U aCTPO(DUZUKIY.

Ponb ¢u3uku M acTpOHOMHM B 3KOHOMMYECKOH, TEXHOJIOIMUYECKOM, COLMAIBHOW U 3THUYECKOU
cepax IeATETBHOCTH YEJIOBEKa, pOjb M MECTO (PM3UKM U acCTPOHOMUM B COBPEMEHHOM Hay4yHOU
KapTUHE MHUpA, 3HAYECHUE ONUCATEIbHON, CUCTEMAaTU3UPYIOIIEH, 0ObSICHUTEIBHON U MPOrHOCTUYECKON
byHKUIMH (GU3NYECKOil Teopuu, poib (usmueckold Teopur B (HOPMHPOBAHUU TIPEACTABICHUN O
¢u3nueckoil kKapTMHE MHUpaA, MeCTO (U3NYECKOM KapTUHBI MHpa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTaBICHUI O pUpoe.

Me:xknpenameTHbie CBSI3H.

N3ydyenne kypca ¢usukm yriayOnéHHOTO ypoBHS B 11 Kjacce OCyIIECTBISETCS € YUYETOM
COZIep KaTEeNIbHBIX MEXIPEAMETHBIX CBA3eH C KypcaMH MaTeMaTUKH, OMOJOrMH, XUMHHM, reorpaduu u
TEXHOJIOTUH.

MesicnpeOmemmuvie noHamus, C6A3AHHLIE C U3YYEHUEM MEMO008 HAYYHO20 NOZHAHUA:
SIBJICHUE, HAYYHBIN (DaKT, TUIoTe3a, pu3nueckas BETUINHA, 3aKOH, TEOPHSs, HAOIIOACHUE, IKCIIEPUMEHT,
MO/JICJINPOBAaHHE, MOJIEIb, U3MEPEHHUE, TIOIPEIIHOCTH U3MEPEHUH, N3MEpUTENbHbIE TPUOOPLI, LIU(PpOoBas
nabopaTopus.

Mamemamuxka: pelieHne CHUCTeMbl YypaBHeHUI. TpuroHoMmerpuueckue (yHKUIUU: CHHYC,
KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOPHI M UX MPOEKLNHU Ha
OCH KOODJUHAT, CIOXEeHHe BeKTOpoB. lIpou3BogHble 31eMeHTapHbIX (yHKImA. Ilpusnaku nomgobus
TPEYTOJIbHUKOB, ONpeAeIeHNE TUIOMAAN TUNIOCKUX GUTyp U 00BbEMa Tell.

Buonozua: snextpuueckue SBICHUS B >KMBOW MPHUPOAE, KojeOaTelbHbIE JIBUKEHUS B KUBOU
MIPUPOJIE, IKOJIOTUYECKUE PUCKH NPU MPOU3BOACTBE 3JIEKTPOIHEPTUH, IJIEKTPOMArHUTHOE 3arps3HEHHE
OKpYXKalollled Cpelpl, YJbTPa3ByKOBas IWAarHOCTUKA B MEAMIIMHE, ONTUYECKHE SBIICHUS B >KUBOU
IIPUPOJIE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKasi CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI
00pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

T'eozpaghua: marHuTHBIE TONIOCa 3€MJIM, 3aJIEKH MArHUTHBIX pPyZd, (OTOCHEMKA 3eMHOU
MOBEPXHOCTH, cericmorpad.

Texnonoz2usa: NpUMEHEHNE MTOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, IEKTPOABUraTelb JKooH,
reHepaTop IEpPeMEHHOr0 TOKa, WHIAYKIHOHHAs Ie4b, JUHUM 3JIEKTpOIepeaay, 3JIEKTPOJBUTaTElNb,
panap, paguonpHEMHUK, TENEBU30p, aHTeHHa, TenedoH, CBU-neupb, ynpTpa3ByKoBas AMArHOCTHKA B
TeXHHUKE, MPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJTHEYHast OaTtapest, CIIyTHUKOBBIE TPUEMHUKH,
sIepHast SHEPreTUKa U YKOJIOTUYECKUE ACTIEKThI €€ pa3BUTHUS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC
Paznen 1. HayuHblii MeTOX MO3HAHUS NIPUPOALI.
Ouzuka — d¢yHIaMeHTalbHas Hayka o mnpupoje. HayuHblii MeTOon MO3HAHUS U METOHbI

UCCIIeIOBaHUS (PU3NICCKUX SBICHUH.

DKCIIepUMEHT U TeOpHs B Tpoliecce Mo3HaHus npupozsl. Habmonenne u skcriepuMeHT B (hU3HKe.

CrniocoOs1 u3mMepenus GU3NMUECKUX BEIUUUH (aHaJIOroBbIe U IUGPOBBIE U3MEPUTEIbHBIE TPUOOPHI,
KOMITBbIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[MorpemHocTu n3MepeHuii pU3MUecKuX BeNUYHH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue GU3NIECKUX SIBICHUN U MPOIECCOB (MaTepHalbHasi TOYKa, aOCOIIOTHO TBEPIOE
TeJOo, UAeaIbHas )KUIKOCTh, HICATbHBIN T'a3, TOUeUHbIN 3apsy). [ unore3a. Gusndeckuii 3aK0H, FPaHULIBI
€ro npuMeHuMocTu. Pu3nyeckasi TEOpHUsl.

Poinb 1 MecTo u3uku B HOpMUPOBAHUN COBPEMEHHON HAYYHOH KapTUHBI MUPA, B IPAKTHUECKON
JeITeIbHOCTH JIIOACH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomeol, RPAKMUKYM.

N3mepenue cuibl TOKa U HANPSOHKEHHS] B LN MOCTOSHHOTO TOKA MPHU MOMOIIY aHAJOTOBBIX U
U POBBIX H3MEPUTEIHHBIX TPUOOPOB.

3HakoMCTBO ¢ nU(poBoii 1aboparopueit no gusnke. [Ipumepsr n3mMepeHns GUINIESCKUX BEIUIHH
MIPH MIOMOIIY KOMIIBIOTEPHBIX JATYUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe JBuxkeHHe. OTHOCUTEIbHOCTh MEXAaHUYECKOr0 IBUKeHus. Cuctema oTcuéra.

[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH.

Panuyc-BekTop MaTepranbHOM TOUKH, €0 MPOEKIIMHU HAa OCH CUCTEMbI KOOpAUHAT. TpaekTopus.

[lepemenienue, CKOpOCTh (CpelHSE CKOpPOCTb, MIHOBEHHAas CKOPOCTb) U  YCKOpEHHE
MaTepUaJbHOM TOYKH, MX IMPOEKLUMU HA OCH CHUCTeMbl KoopauHar. ClloKeHHE NepeMelleHU u
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPABHOYCKOPEHHOE NPSIMOJIMHEWHOE MABM)KEHHE. 3aBHUCHUMOCTb KOOpJMHAT,
CKOPOCTH, YCKOPEHUS U IIyTU MaTepualbHON TOYKU OT BPEMEHH U UX rpaduku.

CBobOoaHOe nmajeHne. Y ckopeHue cBOOOIHOro najeHus. [Buxenue teaa, OporIeHHOro nojl yrioM
K TOPU30HTY. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH M YCKOPEHUS MAaT€PUAIbHON TOUKH OT BPEMEHU U MX
rpaduKu.

KpuBonuneiiHoe nBHKeHUE. J[BMKEHHE MATEpHAIBHOM TOYKH IO OKPYKHOCTH. YTJoBas M
nuHeWHas ckopocTh. llepwon w  wacrtora oOpamieHusi. lleHTpocTpemMuTenbHoe (HOPMaIbHOE),
KacaTeJIbHOe (TaHT€HI[MAIbHOE) U OJHOE YCKOPEHHE MaTepHalbHOU TOUKH.

TexHnyeckue ycTpoNCTBA M TEXHOJIOIMYECKHE IPOLECCHI: CIUAOMETP, ABM)KEHHUE CHAps/IOB,
LIENHBIE, IIecTepEHYAThIE U PEMEHHBIE ITepeladl, CKOPOCTHBIE TU(THI.

Jemoncmpayuu.

Monenb cucTeMbl OTCUETA, MIUTFOCTPALUs] KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

CriocoObl uccie0BaHus IBUKCHUH.

Wnmroctpanus npeaenbHoro nepexoaa U i3MepeHne MTHOBEHHOM CKOPOCTH.

[IpeobOpazoBanme NBIKEHHI C HCTIOIB30BAHIEM MEXaHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpomeHHOro Mo YoM K TOPU30HTY M TOPU30HTAIIBHO.

Hanpasnienue ckopocTy npu ABUKEHUU 110 OKPYKHOCTH.

[IpeobOpazoBanme yriioBoW CKOPOCTH B PETYKTOPE.



CpaBHeHHE MyTeH, TPAEKTOPUIA, CKOPOCTEW IBUKEHUS OJTHOTO M TOTO K€ TEJa B PA3HBIX CHCTEMax
oTcuéra.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut, npakmuxym.

N3y4yeHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEAEICHUSI MTHOBEHHONW CKOPOCTH.

W3mepenue yCKOpeHUs NpU MNPSMOJIMHEHHOM PABHOYCKOPEHHOM JBM)KCHMHM II0 HAKJIOHHOW
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBHYKEHUH.

W3mepeHne yckopeHHs: CBOOOJHOrO MaAeHus (PEKOMEHJO0BAHO HCIOJIb30BaHUE LHU(POBOIL
nabopaTopun).

WN3yyenue nBUKEHUS Teja, OpPOIIEHHOIO TOPU30HTANbHO. I[IpoBepka TrUIIOTE3Bl O MpPSMOU
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTHIO II0JIETA M HAYAJIBHOM CKOPOCTBIO Tela.

N3y4yenne qBUKEHMS Teja 110 OKPY>KHOCTH C IIOCTOSIHHOM 110 MOJLYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NEpHOAA 00pallieHUss KOHMUECKOro MasiTHUKA OT €ro apaMeTpoB.

Tema 2. /lunamuxa.

IlepBbii 3akoH Hprorona. MuepumanbHble cucTeMbl OTCY€Ta. I[IpUHIUII OTHOCUTEIBHOCTH
INanunes. HemnepruanbHble cuCTEMbI OTCUETA (OTIpeieIeHue, IPUMEPBI).

Macca tena. Cuia. [IpuHIun cynepno3uiuuy cuil.

Bropoii 3akoH HproTOHA 1151 MaTEpUAIBHON TOYKH.

Tpernii 3akoH HpIOTOHA [UIs1 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHUS. DKBUBAJIEHTHOCTh T'PAaBUTALIMOHHON U HHEPTHON MacChl.

Cuna TspKkecTH. 3aBUCUMOCTh YCKOPEHHMsI CBOOOJHOrO MaJEeHUs OT BBICOTHI HAJ MOBEPXHOCTBIO
IUTAHETHI U OT reorpaduyeckoil MuUpoThl. J{Br>keHne HEOECHBIX TEJl U UX CIIyTHUKOB. 3akoHbl Kemepa.
IIepBas kocMHu4ecKkas CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena. Bec Tena, IBUXKYIIEroCs C yCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJbKEHHUS U cuia TpeHus nokos. KospounueHnr
TpeHus. Cuia CONpOTUBIIEHUS MPU JBUKEHUU Tea B )KUJIKOCTU WM rase, €€ 3aBUCUMOCTb OT CKOPOCTHU
OTHOCHUTEJIBHOTO JBUKECHUS.

HMasnenune. 'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckue YyCTpOMCTBA U TEXHOJOTMYECKHE  IPOLECCHI:  MOAUIMIIHUKH, JBUKCHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

HaGmtoneHue nBrkeHHs Tell B MHEPIMAIbHBIX U HEMHEPIUAIBHBIX CUCTEMaX OTCUETA.

IIpyHIMI OTHOCUTENBHOCTH.

Kauenne aByX MUIMHAPOB WM IIAPOB PAa3HOW MAaCChl C OJUHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO
HEWHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHEeHHE PaBHOJECHCTBYIOIIEH TPUIIOKEHHBIX K TEJIy CHJI C IPOM3BEIEHUEM MACChl Tela Ha €ro
YCKOPEHHE B UHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cWJI, BOBHUKAOIIKX B PE3YNIbTATE B3AUMOICHCTBUS TEII.

N3Mepenne mace 1o B3auMoIEVCTBHUIO.

HesecomocTs.

Bec tena nmpu yCKOpEHHOM NOABEME U MAJCHUU.

[{enTpoOE)KHBIE MEXAaHU3MBI.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIBKCHMS.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.

W3mepeHune paBHOJCHCTBYIOIIEH CUIT TP IBMYKEHUH OpyCKa 110 HAKJIOHHOM MJIIOCKOCTH.

[IpoBepka rumnoTessl 0 HE3aBUCUMOCTH BPEMEHHU JIBMXKEHHS OpycKa MO0 HAKJIOHHOM IJIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €r0 MaccChl.



HccnenoBanne 3aBUCHMOCTH CHUJI YIPYTOCTH, BOSHHUKAIOUINX B MPY>KUHE U PE3UHOBOM oOpaslie,
OT uX JnedopMaluu.

W3ydenune IBUKEHUS] CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKHUHYTOH uepe3 JErKuii OJI0K.

W3mepenune kodppuiineHTa TPEHUs M0 BEIUIUHE YIIIOBOr0 Koddduinenta 3aBucuMoctu Fmp(N).

UccnenoBanmne ABmkeHHs Opycka MO HAKJIOHHOM IUIOCKOCTH C MEPEMEHHBIM KO3 (GUIIUEHTOM
TpEHMUS.

N3yueHne nBrkeHUs rpysa Ha Bajly C TPEHHEM.

Tema 3. Cmamuka meépoozo mena.

AbcomtotHo TBEpAOE Teno. [locTynarensHoe U BpalareabHOe JBUKEHHE TBEPAOro Tena. MoMeHT
CWJIBI OTHOCUTENIBHO Ocu BpaueHus. [lnedo cumbl. CnoxeHue cuil, IPUIOKEHHBIX K TBEPAOMY TeEIy.
IlenTp TsKECTH TEIIA.

VYcnoBust paBHOBECUsI TBEPAOTO Tea.

YcroitunBoe, HEyCTOMYHMBOE, OE3pa3InYHOE PABHOBECHE.

TexHu4ecKkue yCTpoMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: KPOHIUTEHH, CTPOUTENIBHBIA KpaH,
peméTyarbie KOHCTPYKIUU.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBecHS.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomel, npaKkmuxym.

HccnenoBanue ycnoBuii paBHOBECUs TBEPOTO TENA, UMEIOIIETO OCh BPALLEHHUS.

KoHctpynpoBanye KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yueHnne ycTOMYNBOCTH TBEPAOTO TEJIA, UMEIOILETO IUIOMIAIb OIIOPBHI.

Tema 4. 3akonvl coxpaneHusn ¢ MexaHuxe.

NmMnynec MarepuaabHOM TOYKHM, CHUCTEMbl MaTepHalbHBIX TodeK. LleHTp wmacc cucreMbl
MarepuaibHbIX TOueK. Teopema 0 JBUKEHHUH LIEHTpa Macc.

NMimynbee cuiibl 1 M13BMEHEHUE UMITYJIBCA TENIA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

MoMmeHT uMIysbca MarepualbHON Toukd. [IpencraBieHne o coxpaHEHMM MOMEHTa MMITYJIbCA B
LEHTPATBHBIX MOJIAX.

Pabora cunbl Ha MajgoM U Ha KOHEYHOM nepemenieHuu. ['paduueckoe npencraBieHre padbOThI
CHUIBI.

MOUIHOCTD CHIIBL.

Kunernueckas sHeprus marepuaibHON ToukH. Teopema 00 M3MEHEHMM KWHETHYECKOW 3HEpPTUu
MaTepHaIbHON TOUKH.

[loTeHumanpHble U HENOTEHIMAIBHBIE cuilbl. [loTeHIManbHas sHeprus. [loTeHnanbHas sHEprus
ynpyro aedopMupoBaHHO#N npy>kuHbI. [loTeHIManbHas SHEPrHsl Tesa B OAHOPOJAHOM I'PaBUTALIMOHHOM
nosie. TloreHnumanbHas sHEprus Tejla B TPaBUTAILIOHHOM II0JIE€ OJHOPOAHOIO IMapa (BHYTPU U BHE
mapa). Bropast kocMuueckas CKopocTb. TpeTbsi KocMUUYecKas CKOPOCTb.

CBs3b pabOTHl HEMOTEHIHAJIBHBIX CHJI C M3MEHEHHEM MEeXaHHYeCKOH SHEpruM CUCTEMBI Tell.
3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIHH.

VYrpyrue n Heynpyrue CTOJIKHOBEHHS.

VpaBHenue bepHymnmm s uaeanbHOM KUAKOCTH Kak  CIEICTBUE 3aKOHA COXPAaHEHUS
MEXaHUYECKON YHEPTUU.

TexHu4eckue yCcTpouCTBa M TEXHOJIOTMYECKUE IIPOLIECCHI: IABUIKEHUE DPAKET, BOJOMET, KONED,
MPYXUHHBINA TUCTOJET, THPOCKOT, (PUTYpHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEeHHs UMITYJIbCA.



PeakTuBHOE IBUKEHUE.

H3MepeHne MOIIIHOCTH CHUJIBI.

V3MeHeHne sHepPTuu Teja P COBEPILIEHUH PaOOTHI.

B3anmMHble npeBpanieHusi KHHETUYECKON U MOTEHIMAIbHOM SHEPrUuil IIPU JEHCTBUU HA TEJIO CUJIBI
TSYKECTU U CUJIbl YIPYTOCTH.

CoxpaHeHue SHEepPruy Ipu CBOOOIHOM T/ ICHUU.

Yuenuueckuii sxcnepumenm, nadbopamopnusie pabomul, npaKkmuxKym.

N3mepenune nmnyiibca Teaa o TOPMO3HOMY ITyTH.

W3mepenue cuiipl TATH, CKOPOCTU MOJIEIH JEKTPOMOOUIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUs: UMITYJIbCa IPUA yIPYTOM B3aUMOJECHCTBUH.

N3mepenne KNHETUYECKON SHEPTUU TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHS TOTEHIIMAIBHOM SHEPTUU MPYKUHBI C paOOTOM CUJIBI TPEHUS.

Omnpenenenne pabOThI CHIIBI TPEHUS MPH IBMKSHUH TEJIa N0 HAKIIOHHOH IJIOCKOCTH.

Pasnea 3. Mosekynsipaas pu3nka 1 TepMOAUHAMHUKA.

Tema 1. Ocrogvl MOIEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHoOBHbIE TOJOXKEHUST MOJEKYyJIApHO-KHuHeTHuueckoil Teopun (MKT), ux onbsiTHOe 000CHOBaHHE.
Huddysusa. BpoyHoBckoe aBmwkeHHe. XapakTep ABWKCHHS W B3aUMOICWCTBUS YACTHIl BEIIECTBA.
Monenu cTpoeHHs ra30B, )KUJIKOCTEN U TBEPABIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pa3mepsl MoJiekyn (aToMoB). KonudectBo Bemectsa. [locrossnaas ABoraapo.

TennoBoe paBHoBecue. TemnepaTypa u criocoOsl e€ n3mepenus. Lllkana Temnepatyp Llenbcus.

Mopenp uaeanbHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOM TEOPHM: YaCTHULBI Ia3a JBUKYTCS
XaO0THYECKU U HE B3aUMOJECHCTBYIOT JPYT C IPYTOM.

l'azoBbie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcontoTHas TemmepaTypa (LIKaia
temneparyp KenpBuna). 3akon JlampTona. HM3omporecchl B HICalbHOM ra3e C MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. I'paduueckoe npeacTaBlIeHne U30IPOLECCOB: H30TEPMa, U30X0pa, u300apa.

CBsi3p MEXIy JAaBIIEHUEM U CpeJHEH KUHETUYECKOM HHEeprueil MmocTynaTesIbHOIO TEIJIOBOIO
JBIDKEHUS] MOJIEKYJT HJEaJbHOrO Traza (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-KMHETHYECKOH TEOpuu
HJICaTbHOTO Ta3a).

CBsi3b aOCOJIIOTHOW TEeMMEPaTyphl TEPMOIUHAMUUYECKOW CHUCTEMBI CO CPEIHEH KHHETHYECKOM
SHEPTHUeH MOCTYNaTENbHOrO TEINIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHE MPOIECCHl: TEPMOMETpP, OapoMeTp, MOJy4yeHHe
HaHOMaTepHaJoB.

Jemoncmpayuu.

Mopenu 1BUKEHHUsI YaCTHUL] BEILIECTBA.

Monens OpOyHOBCKOTO JBH)KEHUS.

Buneoponuk ¢ 3anuchbio peaabHOro OpOyHOBCKOTO TBHYKEHUS.

Huddy3us xunkocrtei.

Mogens onbita llTepHa.

[IpuTsxeHre MOJIEKYII.

Mogenu KpUCTaUIMYECKUX PEMIETOK.

Habmtonienue u nccnenoBanue N30MpoOIECCOB.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomot, nPAKMUKyM.

HccnenoBanue mpolecca YCTaHOBJICHHS TEIJIOBOIO PABHOBECHS IPU TEIUIOOOMEHE MEXTY
ropsiue U XOJOJHOU BOJOH.

W3ydyenne  um3oTepMUyeckoro mpouecca (PEeKOMEHJIOBAaHO  HCIOJb30BaHHWE  LU(POBOIA
nmabopaTopun).

N3ydeHue n30XopHOTO Mporecca.



N3yyenue n3obapHoro npoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennosvie mawiunbol.

Tepmonunamuueckas (TJ) cucrema. 3amaHue BHEIMIHUX YCJIOBHH ISl TEPMOJMHAMHYECKOM
cucteMbl. BHenmHue M BHYTpeHHHE mapameTpbl. [lapameTpbl TEpMOIMHAMHYECKOM CHCTEMBI Kak
CpEIHUE 3HAYECHUS BEJIUYHH, ONUCHIBAIOUINX €€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.

Hyneoe Hauano TtepMonuHaMuku. CaMOINpOU3BOJIBHAS —pEJIaKCallUsg TEPMOJAMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopenp uieanpHOrO ra3a B TEPMOJAMHAMUKE — CHCTEMa ypaBHEHUM: ypaBHeHUE MeHaeneeBa—
Kitanelipona u BbIpakeHUE JJI1 BHYTPEHHEW DHEPIUM. Y CIOBHS IMPUMEHUMOCTH 3TOW MOJEIU: HU3Kas
KOHLIEHTpALlMsl YacTHIl, BBICOKHE TeMIlepaTypbl. BblpakeHue 1 BHYTPEHHEH HEPIMHM OJHOATOMHOI'O
MJeaIbHOrO rasa.

KBazucrarnueckue u HeCTaTHYECKUE TIPOLIECCHI.

OneMeHTapHas pabora B TepMOAMHAMUKe. Beruncienue paboTsl mo rpaduky mpouecca Ha pV-
auarpamme.

Tennonepenaua kak croco0 U3MEHEHHs] BHYTPEHHEH dHEPTHUH TEPMOJAUHAMUYECKON CHCTEMBI Oe3
coBepiieHust paboTel. KoHBeK1IMS, TETIONPOBOAHOCTD, U3ITy4YEHHUE.

KonnuectBo Temnotel. TemnoéMkocTe Tena. YaenbHas W MOJSpHas TEIIOEMKOCTH BELIECTBA.
VYpaBHenue Maiiepa. VYaenbHas TeEIUIOTa CropaHvs TomuMBa. Pacdyé€r KoJiMuecTBa TEIUIOTHI IPU
terionepenade. [lonstue 06 aquadarHom mpoiecce.

[lepBriii 3aK0oH TepMoauHAMUKU. BHyTpenHsis sHeprus. KonnyecTBo TEInoTsl U paboTa Kak Mephbl
M3MEHEHHUs BHYTPEHHEH 3HEPTUU TEPMOJMHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEepMOAMHAMUKHU JJIsi PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJJaHHOE PAaBHOBECHOE
COCTOSIHME TEPMOJMHAMUYECKOW CHUCTEMbl NPOXOIUT €IUHCTBEHHass aguabara. AOconroTHas
TemIeparypa.

Bropoii 3aKoH TepMOAMHAMUKH JJI1 HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEPEaTh TEIUIOTY
or Oonee xoyomHOro Tena K Oonee Harperomy 0e3 komnencanuu (Kmaysumyc). Heobparumoctsb
IIPUPOJHBIX ITPOLIECCOB.

[Ipunuune! aevictBus Ternossix MamuH. KIT.

MakcumansHoe 3Hauenue KII1. [{ukn Kapno.

DKOJIOTHYECKHE acCHeKThl HCIOJIb30BaHUS TEIUIOBBIX JBUraTenell. TerioBoe 3arps3HeHHE
OKpYKarollEeU Cpeibl.

TexHudyeckue ycTpoWcTBa M TEXHOJOTMUYECKHE IPOLIECCHI: XOJOIWIBHHUK, KOHIMIIMOHED,
IU3eIbHBIA U KapOIOpaTOpHBIM JBUTATENH, MapoBas TypOMHA, MOJyUYE€HUE CBEPXHU3KUX TEMIEpaTyp,
YTHWIM3alMSl ~ «TEIJIOBBIX»  OTXOJOB C  HCIIOJIb30BAHMEM  TEIJIOBOTO  HAcoca,  yTHIM3AIMs
OMOOPraHNYECKOro TOIIJIMBA I BEIPAOOTKH «TETJIOBOI M 3JIEKTPOIHEPIHH.

Jemoncmpayuu.

N3meHnenune TemnepaTypsbl IpU ainadaTHueCcKOM pacIMpEHUH.

BosaymHoe orauso.

CpaBHEeHHE yIEIBHBIX TEMNIOEMKOCTEN BELIECTB.

CriocoObl U3MEHEHHsI BHYyTPEHHEW SHEPTUH.

WccnenoBanue aquabaTHoro mporecca.

KomMmmbroTepHbie MOJIeNN TEIIOBBIX JBUTATENEH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.

N3mepenne yaenbHOM TEIIOEMKOCTH.

HccnenoBanue npoiiecca OCThIBAaHUS BEIIECTBA.

WccnenoBanue aguabaTHoro mporecca.



N3yueHne B3aMMOCBS3M SHEPTUHU MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBHS U TEMIEPATYPbI KUIICHUS
KUJIKOCTEN.

Tema 3. Azpecammuvie cocmoanun eeujecmea. azoevie nepexoowvl.

[TapooOpazoBanue u koHaeHcanus. VicnapeHue u kurneHue. Y ielbHas TeIoTa napooopa3oBaHusl.

Hacpimiennsle 1 HeHachlleHHblE Napbl. KauecTBeHHass 3aBUCHUMOCTb IUIOTHOCTH W JIaBJICHHS
HACBILIEHHOTO Tapa OT TEMIEPATyphl, UX HE3aBUCUMOCTh OT 00BbEMa HACBILLIEHHOTO Napa. 3aBUCUMOCTh
TEMIIEPATYPbI KUIIEHUS OT AABJICHUS B KHUJIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIaXKHOCTb.

Teépmoe Teno. Kpucramimuyeckue u amopduble Tena. AHU3OTPONHUS CBOWCTB KPHUCTAJUIOB.
[TnaBnenue M KpucTaUIM3aus. Y JesibHas TeruioTa rasneHus. Cyomumanus.

Hedopmarun TBEpAOro Tena. Pactsokenue m cxarue. Cnsur. Moaynes FOwnra. Ilpenen ynpyrux
nedopmariuii.

TemnoBoe pacumpeHue >KUAKOCTeM U TBEPABIX Tel, O0bEMHOE M JIMHEWHOE pacIIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJEOaHWH YacTHUI] BEIIECTBA KaK NMPUYHMHA TEIUIOBOTO PACIIMPEHHs Tell (Ha
KaueCTBEHHOM YPOBHE).

[Ipeobpa3zoBanue >HEPTUH B (Pa30BBIX Mepexoax.

YpaBHeHHE TEIIOBOro OanaHca.

[ToBepxHoctHoe HaTspkeHHe. KooaduuueHT MOBEepXHOCTHOTO HaTsDKeHUs. Kammmispable
siBJIeHUs. J{aBieHue 1Mo MCKPUBIEHHON MOBEPXHOCTHIO KuaKocTH. Dopmyna Jlannaca.

TexHUYecKue YCTPOICTBA M TEXHOJOTMUYECKHE MPOLECCHI: KUAKUE KPUCTAUIbl, COBPEMEHHBIE
Marepuabl.

Jemoncmpayuu.

TemuoBoe pacmupenue.

CBoiicTBa HaCBILIEHHBIX M1apPOB.

Kunenue. Kunenue npu noHM>XEHHOM JJaBJICHUU.

W3mepenue cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OnbITHI ¢ MBUIBHBIMU IJIEHKAMU.

CmauuBanue.

Kanunnsipuele siBneHus.

Moieny HeHbIOTOHOBCKOM KUAKOCTH.

Crioco0Ob1 U3MEPEHHS BIAKHOCTH.

HccnenoBanue HarpeBaHusl U IIABJICHUS KPUCTAJIIMYECKOTIO BELIECTBA.

Bunasr nedopmaruii.

Hab6mronenue mansix aedopmariuii.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npakmuxym.

N3y4yeHne 3aKkOHOMEPHOCTEN UCTIAPEHMS] JKUIKOCTEH.

W3mepenue yaenpHON TENIO0ThI IUIABICHMS JIbJA.

N3yueHne cBOMCTB HACBIIEHHBIX MTApPOB.

N3mepenue abCoOTHOM BJIaXXHOCTH BO3/yXa M OIIEHKA Macchl MapoOB B IOMELICHUH.

N3mepenue ko3¢ uimenTa moBepXHOCTHOI'O HATSKEHHUS.

N3mepenune moayns FOHra.

WccnenoBanue 3aBucuMocTd AeQopMaliii pe3uHOBOro 00pasiia OT MPUIOKEHHON K HEMY CHJIBL.

Pa3znen 4. DiiekTpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpu3anus Tea U €€ MposABICHU. DIEKTpUUYeCKUil 3apsal. [[Ba BUia 3JIEKTPUUECKUX 3aps/I0B.
[IpoBOAHMKY, NUANEKTPUKH U MOJYNPOBOJHUKU. ODJIEMEHTAPHBIM AJIEKTpUYECKUN 3apsii. 3aKoH
COXPAHEHUS AJEKTPUUYECKOTr0 3aps/a.

B3anmopeiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH Kynona.



DnekTpuyeckoe nojie. Ero neiicTBre Ha 3JIEKTPUUYECKUE 3aPSJIbI.

HanpsokéHnocts  anekTpudeckoro  mossd.  [IpoOHblit  3apsn.  JluHuM — HanmpsHKEHHOCTH
AIEKTPUUECKOTO 10Jist. OJHOPOIHOE FIECKTPUUYECKOE TOJIE.

[loTeHIManbHOCTh  BJIEKTPOCTATUYECKOIO IMOJs. Pa3HOCTh MOTEHUMAIOB M HaIpsHKEHHE.
[ToTenumanpHas 3HEprus 3apsiaa B 3JIEKTPOCTATUYECKOM MoJie. [loTeHman 31eKkTpocTaTnyecKoro noJis.
CBsi3b HanpsLDKEHHOCTU TMOJS W PA3HOCTH TOTEHIMAIOB JIJISL  AJIEKTPOCTATUYECKOro Mot (Kak
OJIHOPOJIHOTO, TaK U HEOJHOPOJIHOTO).

[IpuHUMI cynepno3uuu 3JIEeKTPUUECKUX MOJEH.

[Tone Ttoweunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOM cdepsl. Ilone paBHOMepHO
3apsHKEHHOTO Mo 00bEéMy mrapa. [lone paBHOMEpPHO 3apspKEHHOW OeCKOHEedHOH miockocTH. KapTuHbl
JINHUH HaNpsKEHHOCTH 3TUX MOJIEW U SKBUIIOTEHIMAJIBbHBIX TOBEPXHOCTEH.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM I0JIE. Y CIOBUE PABHOBECUS 3aPSAI0B.

JIMDIIEeKTPUKH B 3JIEKTPOCTATUYECKOM I0J1€. [[uanexkTpudeckas MpoHUIIaeMOCTh BEIIECTBA.

Konnencarop. 21ekTpo€MKOCTh KOHACHCATOPA. DNEKTPOEMKOCTH MJIOCKOTO KOHAEHCATOpa.

[TapannensHOE coequHeHne KOHIeHcaTOpoB. [locienoBareibHOE COENMHEHNE KOHAEHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

JIBr>KeHue 3apsyKeHHON YacTUIIbl B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuyeckue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCHI: AJIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUUECKAs] 3allUTa, 3a3eMJICHUE AIJIEKTPONPUOOPOB, KOHIEHCATOphI, reHepatop Ban e
I'paada.

Hemoncmpayuu.

Y CTpOUCTBO U IPUHIUIT ACUCTBUSA JIEKTPOMETPA.

DIEKTPUUYECKOE T0JIE 3apsKEHHBIX IIIAPUKOB.

DNeKTprUYecKoe MoJie IBYX 3apsHKEHHBIX IUIACTHH.

Monens anekTpocTaTuueckoro reueparopa (Ban ne ['paada).

[IpoBOHMKY B AIEKTPUYECKOM IIOJIE.

DneKTpocTaTUYeCKas 3allluTa.

YCTpOoNCTBO U IEUCTBUE KOHAEHCATOPA ITIOCTOSHHON U IIEPEMEHHON EMKOCTH.

3aBUCHMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCaTopa OT IUIOMIA[M IUIACTUH, PAaCCTOSIHUS
MEXy HUMH U TUSJIEKTPUIECKON TTPOHUIIAEMOCTH.

DHEprust AMEKTPUIECKOTO MOJIs 3apsHXKEHHOT0 KOHIEHCATOpA.

3apsiika U pa3psiika KOHIAEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii skcnepumenm, nabopamopusvie padbomot, npAKMUKyMm.

OreHka cHJ1 B3aUMOJICHCTBUS 3apSKCHHBIX TEll.

HaGmronenne mpeBpallieHus SHEPTUU  3apsSHKEHHOTO KOHJEHCATOpa B DHEPTUI0 HW3ITyYECHUS
CBETOJIMO/IA.

N3yueHue npoTekaHus TOKa B LIETIH, COAEPKAIIEH KOHIEHCATOP.

Pacnipenenenne pa3sHOCTH TOTEHIMAJIOB (HAIMPSKEHUS) TPH TOCIEIOBATEILHOM COCIUHEHHUH
KOHJICHCAaTOPOB.

Hccnenosanue paspsga KOHAECHCATOPA YEPES PE3UCTOP.

Tema 2. llocmoannwlil dneKmpuyuecKuil mokx.

Cuna toka. [IocTosSIHHBIN TOK.

VYcnoBust CyImecTBOBaHMS MOCTOSTHHOTO dJIeKTpUdeckoro Toka. Mcrounuku toka. Hanpsbkenne U
u JJ1C &.

3akoH OMa Uit yyacTKa LIETH.

DIEeKTPUYECKOe COMMPOTUBIICHHE. 3aBHCHMOCTh COMPOTUBIIEHUSI OJJHOPOJHOTO TIPOBOTHUKA OT €T0
JUTUHBI ¥ TUTOIIA/IA MOTIEPEYHOr0 CEUeHUs. Y IETTbHOE COMTPOTUBIICHUE BEIIECTBA.



[locnenoBarenpHOE,  MapauIeIbHOE,  CMEIIAHHOE  COCAWHEHHE  IPOBOAHMKOB.  Pacuér
pa3BeTBIEHHBIX AMEeKTpHueckux nenei. [Ipasmia Kupxroda.

Pabora snexrpuueckoro Toka. 3akon Jxoyns—JIeHma.

MOIIHOCTB 3JEKTPAYECKOT0 TOKA. TemIoBas MOIIHOCTD, BbLAEIsIEMAast HA PE3UCTOPE.

OJIC u BHYTpEHHEE COINPOTHBIICHHE HMCTOYHHMKA ToKa. 3akoH Oma aJid TMOJHOW (3aMKHYTOM)
JIEKTPUYECKOM Lenu. MOIHOCTh UCTOYHUKA TOKA. KOPOTKOE 3aMbIKaHHE.

Konznencarop B Lienu noCTOSIHHOTIO TOKa.

TexHudyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IIPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETYMK DJIEKTPUYECKON SHEPIUH.

Jemoncmpayuu.

N3mepenue cuipl TOKa U HAIIPSIKEHMUSL.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HANPSDKCHMS U1 PE3UCTOPA, JIAMIIBl HAKaJIMBaHWs U
CBETOJUO/A.

3aBUCUMOCTD CONPOTHUBIICHUS LIMIUHAPUYECKUX ITPOBOJHUKOB OT JUIMHBI, IUIOIIAIU [TOIIEPEYHOIO
CEUEHUs U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COIIPOTUBIICHUS IIPU IIOCTOSSHHOM HAIIPSKCHUH.

IIpsamoe wu3mepenune OJIC. KopoTkoe 3aMblkaHuME TajJbBaHUYECKOIO JJIEMEHTAa M OLIEHKA
BHYTPEHHETO CONPOTUBIICHUS.

Crnioco0bl coenHeHus: UCTOYHUKOB Toka, D/IC Garapeil.

HccnenoBanue pa3HOCTH IOTEHIMAIOB MEXKIY IOJOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuxym.

HccenenoBanue CMEMIaHHOTO COEIMHEHHUSI PE3UCTOPOB.

N3mepenue yaenbHOro CopoTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMIIbl HaKaJauBaHUS.

VYBenn4eHue npejiena u3MepeHus amrnepMerpa (BoJabTMETpa).

N3mepenue D/IC 1 BHYTPEHHETO CONPOTUBIICHNS UCTOYHUKA TOKA.

UccnenoBanune 3aBucumoctu JOJIC ranbBaHUYECKOro 3J€eMEHTa OT BpPEMEHH IPU KOPOTKOM
3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY MOJOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B LIETIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOLTHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toxu ¢ paznuunslx cpeoax.

OnexTpuueckas INPOBOJUMOCTb Pa3IMYHBIX BELIECTB. JJIEKTPOHHAs IPOBOAMMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIIEHUSI METAIIJIOB OT TeMIIepaTypbl. CBEPXIIPOBOAUMOCTD.

DnexTpuueckui Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs! U MPUMECHAs IPOBOIUMOCTD IOJIyIPOBOAHUKOB. CBolicTBa P—N-
nepexona. [loxynpoBoJHIKOBBIE TPHUOOPHI.

ONEKTPUUECKUH TOK B DJIEKTPOIUTAX. DJIEKTPOJUTHYECKAS AUCCOLUALMA. DIEKTPOIN3. 3aKOHbI
@apajes U1 SJIEKTPOIIU3a.

OnexTpuueckuid ToK B razax. CaMoCTOSTENbHbIN U HECAMOCTOSTENbHBIN pa3ps. Paznuunblie TUIIBI
CaMOCTOSITENBHOrO paspsaa. Monnus. [lnasma.

TexHuyeckue ycTpolcTBa M NPAKTUUYECKOE NMPUMEHEHME: Ta30pa3psIHbIE JIAMIIbI, JIEKTPOHHO-
aydyeBass TpyOKa, NOJYNPOBOJHUKOBbIE NPHUOOPHI: JUOM, TPaH3UCTOP, (OTOAUON, CBETOAUOM,
rajibBaHuKa, pauHUPOBAHUE MEJIU, BHIIIJIABKA aTFOMUHUS, 3JIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTD COIIPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

3akoHbl 25ekTpoauza Dapazes.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.



CpaBHeHHE TPOBOIUMOCTH METAJLJIOB U MOJIYIPOBOIHUKOB.

OaHOCTOPOHHSISE TPOBOJAUMOCTH AHOJIA.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut, npakmuxym.

Habmonenue anekrpoinusa.

W3mepenue 3apsia 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIICHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH TUOA.

Du3nYeCKHil MPAKTUKYM.

CrocoObl u3MepeHHus: (PU3MUECKUX BEJIWYMH C KCIOJIb30BAHMEM aHAIOTOBBIX U LH(POBBIX
HU3MCPUTCIIBHBIX HpI/IGOpOB U KOMIIBIOTCPHBIX AATYUKOBBIX CHCTCM. A6COJIIOTHBI€ 1 OTHOCHUTCIIbHBIC
MOTPEUIHOCTH M3MEpeHui Gpu3nueckux BennyrH. OIeHKa IpaHyIl OTPEUTHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIENOBAaHUN 3aBUCHUMOCTEH (PU3MUECKUX BEIUYHH,
MPOBEpPKa IMPEAJOKEHHBIX TUMOTe3 (BbIOOp U3 paboOT, ONUCAHHBIX B TEMATHUECKUX paszernax
«Y4YeHUYECKHIA IKCTIEPUMEHT, J1a00paTOpHBIC PAOOTHI, TPAKTUKYM)).

MexnpeaMeTHble CBSI3H.

N3yuyenne kypca ¢usuku yriayOonéHHoro ypoBHs B 10 kjacce OCyIIECTBISIETCS € YUYETOM
CO[[ep)KaTCJII)HI)IX MC)KHpCIIMCTHI)IX CB$[3€I>'I C KypcaMH MaT€MaTuKu, 6I/IOJIOI‘I/II/I, XHUMHUH, reorpa(bym nu
TCXHOJIOTHUH.

Mesicnpeomemnovie NOHAMUA, CEA3AHHbIE C UYUEHUEM MEmO008 HAYUH020 NOZHAHUA:
sBJICHUE, HAyYHBIN (PakT, runoresa, punuveckas BEIMUMNHA, 3aKOH, TEOPHs, HAOIIOACHHE, SKCIIEPUMEHT,
MOJICTTUPOBAHUE, MOJICITh, U3MEPEHUE, TTOTPEITHOCTH U3MEPEHHA, N3MEPHUTEIbHBIC TIPUOOPHI, IIUPPOBas
naboparopusl.

Mamemamuka: peuieHue cucteMmbl ypaBHeHui. Jluneitnas ¢ynkuus, mapabona, runepOona, ux
rpaduku u cBoiictBa. Tpuronomerpuueckue GyHKIUN: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIIMN HA OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

buonozua: mexannueckoe ABM)KEHUE B KUBOU mpupoze, 1uddys3us, 0cCMOC, TEIII000MEH KUBBIX
OpPraHM3MOB, TEIJIOBOE 3arpsA3HEHHE OKpPYXKaroIleW Cpeibl, YTHIM3alUs OMOOPraHMYEeCKOro TOILIMBA
JUTSI BEIPAOOTKU «TEIIJIOBOM» U 3JIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KANTMJUISIPHBIC SIBJICHUS B
MIPUPOJIE, DJIEKTPUUECKHE SIBJICHUS B dKUBON IPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BELIECTBA, CTPOCHUE aTOMOB M MOJEKYJ, MOJb BEIIECTBA,
MOJIIpHasl Macca, MoJIy4eHHe HaHOMaTepHalloB, TEIJIOBbIE CBOMCTBA TBEPABIX TEJN, )KMJIKOCTEN U Ta30B,
KHUJKUE KPUCTAJIBL, DJJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJEKTPOJIMTHYECKAs JAUCCOLMALMS,
rajJbBaHMKa, HIEKTPOHHASE MUKPOCKOIHS.

TI'eozpagpua: BnaxxHOCTh BO3/yXa, BETPbl, 0APOMETP, TEPMOMETD.

Texnonozua: tnpeobpa3zoBaHUE ABIKEHHH C HCHOJIB30BAHMEM MEXaHHM3MOB, Y4YE€T CyXOro H
KHUJKOTO TPEHHUS B TEXHUKE, CTATHUYECKHE KOHCTPYKUMU (KPOHIUTEHH, pemérdyarble KOHCTPYKIUH),
HCIOJIb30BaHNE 3aKOHOB COXpPAaHEHHUS] MEXAaHUKU B TE€XHUKE (TMPOCKOI, BOJOMET U ApPYTHE), TBUTATEIh
BHYTPEHHETO CrOpaHus, MapoBas TypOWHA, OBITOBOM XOJOAMIBHHMK, KOHIUIIMOHEP, TEXHOJOTHH
IIOJIy4YEHUsI COBPEMEHHBIX MAaTe€pUajoB, B TOM 4YHCIE HAHOMATEPHUAIOB, MU HAHOTEXHOJIOIHUH,
AIEKTPOCTaTUYECKass  3allluTa,  3a3eMJIEHHE  JJIEKTpONpHOOpOB,  ra3opaspsiiHble  JIaMIIbI,
MOJIyIPOBOIHUKOBBIE PUOOPHI, TajIbBaHUKA.



11 KVIACC

Pa3nen 4. DiekTpoanHaMuKa.

Tema 4. Maznummnoe none.

B3anmopneicTBre MOCTOSSHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarnutHoe mojie. Bekrop
MarHuTHOM UHAYKIMU. [ [puHImn cynepno3uuny MarHuTHBIX 1osieu. JIMHuM MarHuTHOM MHIYKIIHH.

MarnuTtHoe 1mojie IPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJAHHUKA, KATYIIKA U KPYrOBOI'O BHTKA).
OmnsIT Opcrena.

Cuna Amrnepa, €€ HanpaBiIeHUE U MOTYJIb.

Cuia JlopeHna, e€ HampaBieHUEe W MOAYJb. JIBUKeHHE 3apsHKEHHOM YacTHUIbl B OAHOPOJHOM
MarHuTHOM ToJie. Pabota cunbl Jlopena.

MarnuTHoe noje B Beuiectse. @eppoMarHeTUKu, napa- U J1uaMarHeTUKH.

TexHuueckue ycTpoicTBa U TEXHOJOTHYECKHUE IPOLIECCHl: NPUMEHEHUE MOCTOSHHBIX MAarHUTOB,
AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, ANEKTPOABUraTeNb SIKOOU, YCKOPUTETH 2JIEMEHTAPHBIX YaCTHIL.

Jemoncmpayuu.

Kaptuna nuHMII WHAYKIUA MarHATHOTO TOJIS TOJOCOBOTO W IMOAKOBOOOPA3HOTO MMOCTOSTHHBIX
MarHuTOB.

Kaptuna nuHui MarHMTHOM MHAYKUMH [OJS JJIMHHOTO IPSMOIO MPOBOJHHUKA M 3aMKHYTOIO
KOJIBLIEBOT'O MPOBOJAHMKA, KATYIIKHA C TOKOM.

B3anmopeiicTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

HaGiroienne IBYKEHUS ITydKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMN NEHCTBUS AIIEKTPOU3MEPUTEIIEHOTO TPUOOPA MATHUTOIIEKTPHUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopusvie padbomot, npaKMUKyMm.

HccnegoBanue MarHUTHOTO MOJIsl TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

UccnepoBanue necTBUSI TOCTOSSHHOTO MarHuTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3yueHune 3aBUCMMOCTH CHIIbI AMIIepa OT CUJIBI TOKA.

OrmpeseneHnre MarHUTHOM MHAYKITUU HA OCHOBE MU3MEPEHHS CHIIBI AMIiepa.

Tema 5. InekmpomazHumnan uHOYKuus.

SIBneHue 3NeKTpOMarHuTHOW UHAYKIUU. [1oTok BekTopa MarHUTHOW MHAYKIMHU. D/]C unayKIuu.
3aKOoH JIeKTpOMarHuTHON nHAyKmu Papanes. Buxpesoe snektpuueckoe nonie. Toku Dyko.

OJ1C uHAYKIMY B TPOBOJHUKE, TBIKYIIEMCS] B OJTHOPOJIHOM MarHUTHOM IIOJI€.

[IpaBuio JleHna.

WNunyktuBHOCTh. Karylika MHAYKTUBHOCTH B LIENH MOCTOSTHHOTO TOKA. SIBI€HHE CAMOUHIYKIIUU.
S/1C camoMHIYKIMH.

DHeprusi MarHUTHOTO TOJISt KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIe.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME MPOLECChl: HHAYKIIMOHHAS I€4Yb, COJICHOM],
3alllUTa OT JIEKTPU3ALUU TEJ NIPU ABUKEHUU B MATHUTHOM T10JI€ 3€MIIU.

Hemoncmpayuu.

HalGmronenue siBeHus SI€KTPOMAarHUTHOW WHTYKIIUH.

Uccnenoanue 3asucumoct I1C HHIYKUINMU OT CKOPOCTH U3MEHEHUSI MArHUTHOTO TIOTOKA.

IIpaBuio JleHna.

[Tamenre MarauTa B aIIOMUHHEBOM (METHOI) TpyOe.

SBnenne caMOMHIYKITUH.

Uccnenoanue 3aBucumoctr DJIC caMOMHAYKIIMK OT CKOPOCTH M3MEHEHHS CHIIBI TOKA B IIEIH.



Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaslt, npAKMUKYM.

UccnepoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.

OrnpesenieHne UHIYKIIMA BUXPEBOI'O MAarHUTHOTO TIOJIA.

HccnenoBanue sBieHUs CAaMOUHIYKIIHH.

COopka MoIeNIH IEKTPOMAarHUTHOT'O TeHEpaTopa.

Pa3nen 5. Kojie6anust 1 BOJIHBI.

Tema 1. Mexanuueckue Konebaunus.

KoneoarensHas cucrema. CBOOOIHBIE KOJIEOAHHU.

I'apmonnueckne koseOanus. KuHemMaTtnyeckoe W JUHAMHUYECKOE ONHCAHUE. DHEPreTHYECKOEe
onmucaHue (3aKOH COXpaHEHUsI MEXAHWYEeCKOW »sHepruu). BbIBOJ JWHAMHMUYECKOTO0 ONUCAHUSA
FApMOHHYECKHUX KOJICOAaHUH U3 X YHEPTETUUECKOTO M KHHEMATUYECKOTO OMMCAHUSI.

Amvmiutyaa u ¢asza koseOaHuil. CBs3p aMIUIMTYIbl KOJICOAHWH HWCXOJIHOW BEITUYUHBI C
aMIUTUTYIaMH KoJIeOaHUH €€ CKOPOCTH U YCKOPCHHS.

[lepuon um wacrora koneOanmid. Ileprox Maibix CBOOOAHBIX KoOJeOaHMI MaTeMaTHYECKOTO
MasTHUKA. [leproa cBOOOTHBIX KOJICOaHMIA TPYKUHHOTO MasTHUKA.

[TonstTe o 3aryxaromux KoneOaHusix. BreiHyxaeHHble kosneOanus. Pesonanc. PesonancHas
KpuBas. BnusHue 3aTyxaHusi Ha BUJ pe30HAHCHOW KpUBOIl. ABTOKOIE0aHUS.

TexHuueckue yCTpOMCTBA U  TEXHOJOTUYECKHE TMPOIECChl: METPOHOM, Yachl, Kadyelw,
MY3bIKQJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3ammce KoIebaTeIbHOrO IBIKEHHUS.

HaGroienne He3aBUCUMOCTH TIEPHOIa MAJIBIX KOJICOAHHH rpy3a Ha HUTH OT aMILTUTYIbI.

HccnenoBanue 3aTyxaromux KojeOaHWH M 3aBHUCHUMOCTH IIEpHOJAa CBOOOIHBIX KojieOaHUU OT
CONIPOTHUBJICHHUS.

UccnenoBanme koneGaHui Trpy3a HAa MAacCHUBHOM TMpYXKHMHE C 1elblo  (OPMUPOBAHUS
IIpe/ICTaBICHUI 00 UaeaIbHON MOJENIN IPYKUHHOIO MasiTHUKA.

3aKoH COXpaHEHHUs SHEPTUH MPHU KOJCOAHUIX rpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKISHHBIX KOJICOAHHIA.

Habmonenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, nPAKMUKYM.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOI'PAMMELI I10 ®U3UKE HA YPOBHE
CPEJJHET'O OBILIEI'O OBPA3OBAHMAIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3VYJIBTATDBI
JIMYHOCTHBIE PpPe3yJbTaTbl OCBOCHHS YyueOHoro mnpeamera «Dusuka» MAOHKHBI OTpPaKaTh
TOTOBHOCTh U CHOCOOHOCTh OOYyYaroluXxcs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTpPEHHEU
MO3UIUEN JIMYHOCTH, CHCTEMOH IICHHOCTHBIX OpHUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIINX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOrO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
ONbITa U ONBITA JEATEIIBHOCTH B MPOLECCE peaau3alid OCHOBHBIX HAIMPABJICHUN BOCIUTATEIHHOMN
JIEATEIILHOCTH, B TOM YMCJIE B YaCTH:
IPasKIAHCKOI0 BOCIIMTAHUSA:
e chOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIMN 00YUaIOIIEerocs] KaKk aKTUBHOTO U OTBETCTBEHHOTO
YJIEHa POCCUICKOTO 00IIeCTBa;
® T[PUHATHE TPATUIIMOHHBIX OOIICUETIOBEYECKUX TyMAHUCTHYECKUX H JEMOKPATHYECKUX
IIEHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO JESTEIHbHOCTh B WHTEpPECaX TPaKJaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYTPABJIICHUH B 00pa30BaTEIbLHON OpraHU3allnu;



e yMEHHE B3aHMOJCHCTBOBATh C COLMAIBHBIMU MHCTUTYTAaMH B COOTBETCTBHH C UX (PYHKLIUSIMU
Y Ha3HAYEHHUEM;

® TOTOBHOCTb K T'YMAHUTAPHOMN U BOJIOHTEPCKOM AESATEIBHOCTH.

NATPUOTUYECKOT0 BOCIIUTAHUSA:

¢ chOpPMHPOBAHHOCTH POCCUHUCKOI Ipa)K1aHCKOW UACHTHYHOCTH, IaTPUOTU3MA,;

® [ICHHOCTHOE OTHOIIEHHE K rOCYJapCTBEHHBIM CUMBOJIAM, JOCTUKEHUSAM POCCUHCKHX YUEHBIX
B 00y1acTH (PU3KKH M TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

¢ chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

® CrHOCOOHOCTH OIEHMBATH CHTYallMI0 M NPHUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYICh Ha
MOpPaJIbHO-HPaBCTBEHHbBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUYEHOTO;

® OCO3HaHME JUYHOT'O BKJIA/a B IOCTPOCHUE YCTONYUBOIO Oy IyILIETrO.

3CTETHYECKOr0 BOCTIMTAHMSA:

® OCTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas ICTETUKY HAy4yHOIO TBOPYECTBA, IPUCYILETO

¢buznveckoii Hayke.
TPYAOBOI0 BOCIIMTAHUSA:

e HHTEpec K pa3nu4HbIM chepam mpodhecCHoHaTbHON ASSITENFHOCTH, B TOM YHCJIE CBA3AHHBIM C
GU3MKON W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymeit mpodeccun u
pealin30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TIAHBI;

® TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHUIO U CaMOOOpPa30BaHMIO B 001MacTu (U3MKH Ha
MPOTSHKEHUH BCEH )KU3HU.

IKOJIOTNYECKOr0 BOCIIMTAHUSA:

e CchOpPMHPOBAHHOCTH JKOJOTMYECKOW KYyJIbTYPHI, OCO3HAaHHE TJO00ATBPHOTO  XapakTepa
9KOJIOTMUECKUX MPOOIIEM;

® [UJIAHUPOBAHUE U OCYLIECTBIICHUE JIEUCTBUUA B OKPYXAIOWIEH CPEle HAa OCHOBE 3HAHUS LIEJICH
YCTOWYMBOT'O pa3BUTHS YEJIOBEUECTBA;

® paclIMpeHHE OMbITa AEATEIbHOCTH 3KOJOTMYECKON HAIpaBJICHHOCTH Ha OCHOBE MMEIOLIUXCS
3HaHUU 1O PU3UKE.

HEHHOCTH HAYYHOI0 MO3HAHUS:

e chOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢u3nyeckoil HayKy;

® 0CO3HaHHE LEHHOCTH HAy4yHOW MAEATelIbHOCTH, TOTOBHOCTh B Mpolecce H3ydyeHHs (PU3MKH
OCYIIECTBIIATh IPOEKTHYIO M HCCIIEN0BATENIBCKYIO NEATENBHOCTh MHINBUYaJIbHO U B IPYTIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI
IMo3naBaTenbHbIE YHUBePcAJbHbIE YUeOHbIE el CTBUS
ba3oBble JJoruueckue AeMcTBUS:
® CcaMOCTOSTENbHO (OPMYyNHUPOBATh U AaKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;
®  ONPEACIATH LEU AEATEIIbHOCTH, 3a/1aBaTh ITApAMETPhl U KPUTEPUU UX TOCTHKECHUS,
®  BBISBISTH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHSI B PACCMATPUBAEMBIX (DU3HUECKUX SIBICHUSX;
e pa3pabarhiBaTh IJIAH PELICHUS MPOOJIEeMBbl ¢ YUETOM aHAlM3a UMEIOIINXCS MaTepHAIbHBIX H
HEMaTepHUaIbHbBIX PECYPCOB;
® BHOCHUTb KOPPEKTUBBI B JEATEIIBHOCTb, OLEHHUBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLICHHUBATH pHCKI/I HOCJ’I@}ICTBI/Iﬁ ACATCIIBHOCTH,
® KOOPJIMHUPOBATH U BBIMOIHATH, pPabOTy B YCIOBHUSX pEATbHOTO, BUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;



pa3BUBaTh KPEaTUBHOE MBIIIICHUE NMPU PELICHUH )KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBarehLCcKHe AeiCTBHSA.

BIIQ/ICTh HAYYHOW TEPMHUHOJIOTUEH, KIIFOUEBBIMH IMOHSATUSAMHU ¥ METOAaMH (DU3MYECKON HAYKH,
BJIQJICTh HABBIKAMU Y4E€OHO-HCCIICIOBATEIbCKOH M TPOCKTHOM JEATEIIbHOCTH B OOJIACTH
(GU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITCIIbHOMY TOMCKY METOIOB DPELICHUs
3a7a4 (PU3NIECKOTO COICPIKAHUS, TPUMEHEHHIO PA3JIMYHBIX METO/IOB TIO3HAHMS,

BIIQJICTh BUJAMH JEATCIBHOCTH M0 IMOJIYYCHHUIO HOBOTO 3HAHHWSA, €r0 WHTEPIPETAIHH,
peoOpa3OBaHUI0 U TMPUMEHCHHIO B PAa3lIMYHBIX YUYEOHBIX CHUTYallMsSX, B TOM YHUCIE TMpHU
CO3/IaHUU YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBIISATh NIPHYUHHO-CIICICTBEHHBIC CBSI3W U aKTyalIM3UPOBaTh 3ajadyy, BBIIBHTATh THIIOTE3Y
e pelieHus, HAXOAWUTh APTyMEHTHI JIs1 JIOKA3aTelIbCTBA CBOUX YTBEPKICHUHU, 3a7aBaTh
napaMeTpbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJIYYCHHBIC B XOJIC PEIICHUS 3a7a4l Pe3yJIbTaThl, KPUTUYECKH OIICHUBAThH UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M (POpMyJIMpOBaTh COOCTBEHHBIC 3a/laud B 00pa30BATECIbHOW JICATEIHHOCTH, B TOM
YHCIIC IPH U3YYCHUH (PU3HKH;

JlaBaTh OIEHKY HOBBIM CHTYAIUsM, OIIECHUBAThH IIPUOOPETEHHBIHN OIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEACITESIbHOCTH,

yMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIAMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIC UJICH, TIPE/IJIaraTh OPUTHHAIBHBIC MTOIXObI H PEIICHHS,

CTaBUTH MPOOJIEMBI U 331a49H, TOYCKAIOIINE ATbTCPHATHBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

BJIJICTh HABBIKAMH TOJy4eHHUs HH(pOpMarmuu (QU3NUECKOro COACPKaHHUS W3 HCTOYHHKOB
pa3HbIX THWIIOB, CAMOCTOSITEJIbBHO OCYLIECTBISATh IIOMCK, aHAIM3, CHCTEMAaTU3aLUI0 MU
UHTEPIPETAHIO HHPOPMAIIMH PA3TMYHBIX BUJOB U (HOPM MPEACTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIOJIb30BaTh CPEACTBA MH()OPMAIIMOHHBIX U KOMMYHMKAIIMOHHBIX TEXHOJIOTUH B peIIEHUH
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AlIMOHHBIX 3a/lady ¢ COOJIIO/IEHHEM TpeOOBaHUMN
SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeeH s, IPaBOBbIX U 3THYECKUX
HOPM, HOpM MH(OPMAITMOHHON 06€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COJEp’KaHUs B Pa3IMYHbIX opMaTax ¢ yuéTOM Ha3Hau€HUs
nH(popMallMd W LENEeBOW ayAMTOpUH, BbIOMpas ONTUMAJIbHYIO (GOpMYy NpPEICTABICHUS U
BU3YaJIU3al1H.

KOMMyHI’IKaTI’IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JeilcTBUA:

OCYIIECTBIATH OOIICHHE HA YpOoKaX (DU3UKHU M BO BHEYPOUHOH eATEIbHOCTH;

pacmno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMil U CMATYATh KOH(MIUKTHL;

Pa3BEPHYTO M JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C UCMOJb30BAHUEM SI3BIKOBBIX CPE/ICTB;
MMOHUMATh U UCIIOJI30BaTh MIPEUMYIIECTBA KOMAHHOW U MHIUBUIyAIbHOU PabOTHI;

BBIOMPATh TEMAaTHKy M METOJBl COBMECTHBIX JEHCTBUM C Yy4E€TOM OOIMX HMHTEPECOB W
BO3MOXKHOCTEH Ka)KA0Ir0 YWieHa KOJJIESKTHUBA;

MPUHUMAThH 1€ COBMECTHOM NIESITEIbHOCTH, OPraHU30BbIBATh U KOOPJIUHHUPOBAThH JIEUCTBUS
Mo €€ JOCTHKEHUIO: COCTABJIATH IUIAH JEHUCTBUM, PACHPENENATh POJM C YYETOM MHEHUU
YYaCTHUKOB, 00CYXIaTh pe3yJIbTaThl COBMECTHOUW pabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIAJAa M KaKJIOTO yJYaCTHHKA KOMaHIbI B OOIIUI PE3yJIbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLEHHWBATh HJEH C IIO3UIMM HOBHU3HBI, OPUTHMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



OCYHICCTBIIATE MO3UTHBHOC CTPATCTHUYCCKOC IMOBCACHUC B PA3JIMUYHBIX CUTyalUAX, IIPOSBIIATH
TBOPYECTBO U B006pa}KCHI/Ie, OBITE WHUIMAaTUBHBIM.

PerHﬂTI/IBHLIe YHUBEpPCAJIbHbIE yqeﬁnble JeHCTBUS
CaMoopranmaunﬂ:

CaMOCTOSITENIbHO OCYIIECTBIISITh I103HABATEIbHYIO JEATEIIBHOCTh B 00JacCTH (GU3UKH U
ACTPOHOMUHU, BBISIBJIATH TPOOJIEMBI, CTAaBUTh U (JOPMYIHUPOBATH COOCTBEHHBIC 33/1a4H,
CaMOCTOATENIbHO COCTaBJIATh IUJIaH PEIICHUs] PacYETHBIX M KadyeCTBEHHBIX 3a/]ad, IUIaH
BBITIOJIHEHUSI MPAKTUYECKON paboThl C YYETOM HMMEIOIIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPENOYTECHUM;

J1aBaTh OLEHKY HOBBIM CUTYalIHsIM;

paciupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JieNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, Oparb Ha ceOsi OTBETCTBEHHOCTh 3a
pELICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO M MPOSIBICHUIO SPYIUIMN B 001acTU (DU3HKHU, MTOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIIbHBIN U KYJIbTYPHBIA YPOBCHbD.

CaMOKOHTPOJIb, SMOIMOHAJIbHBII HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJIeTh HaBbIKAMM IO3HABATEJILHOM pe(eKCHM KaK OCO3HAaHMs COBEpIIaeMbIX NEHCTBUN U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHUI;

WCIIOJIB30BATh MPUEMBI peIICKCHUU TSl OLICHKH CUTYAI|H, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEILICHUS T10 UX CHUXKCHUIO;

[IPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€E PE3YyIbTAaTOB ACATCIBHOCTH;
[IPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPH aHAJIU3€E PE3yJIbTaTOB ACSITEIBHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouecce noctuxkeHHs! JIMYHOCTHBIX PE3YJbTAaTOB OCBOEHMS MPOTpamMMbl MO (U3UKE ISl YPOBHS
cpenHero oOmiero oOpa3oBaHUs Y OOYYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIM HHTEIJIEKT,
Mpenoararonmii copMUPOBAHHOCTE:

CaMOCO3HaHHUs, BKIIFOYAIOIIETO CIIOCOOHOCTh IOHHUMATH CBOE SMOIMOHAIBHOE COCTOSHHE,
BUJIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOW AMOLMOHANBHOUN cephl, ObITh YBEpEHHBIM B
ceOe;

CaMOpETyJIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATH OTBETCTBEHHOCThH 3a
CBOE TMOBEJIEHUE, CIOCOOHOCTh aAaNTUPOBATHCS K IMOIIMOHATFHBIM H3MEHEHHSIM U MIPOSBIATH
IrMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMK, BKIIOYAIONICH CTpeMJICHHE K JOCTIDKCHHMIO 1M U yCHexy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATDH, UCXO/IS U3 CBOMX BO3MOKHOCTEH;
OMIIATUH, BKJIIOYAIOMEH CIOCOOHOCTh TOHMMATh SMOIMOHAIBHOE COCTOSHUE JPYTHX,
YYUTBIBAaTh €0 TPU OCYIIECTBJICHHH OOINEHHs, CIOCOOHOCTh K COYYBCTBUIO W
COMEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHHS] C JIPYTUMHU
JOIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOH(IUKTHL.

[NPEAMETHBIE PE3VIJIbTATDBI



K koH1y o6yuenus B 10 knacce npeaMeTHbIE Pe3yIbTaThl HA YIIIyOJIEHHOM YPOBHE JOKHBI

OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSl YMEHHU:

MOHUMATh POJIb (U3UKU B SKOHOMHYECKOH, TEXHOIOTHUECKOM, IKOJIOTHIECKOH, COIMATbHON 1
ATHUYECKOU cdepax JesITeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3MKH B COBPEMEHHOH Hay4HOI
KapTMHE MHpa, 3HAUEHHE OIMCATEIIbHOW, CHCTeMaTH3UpYOIeH, OOBACHUTEIbHON WU
IPOrHOCTUYECKON (YHKUMH (PU3MYECKOH TEOpUHM — MEXAaHUKH, MOJEKYJSIpHOW (PU3MKH U
TEPMOJIMHAMUKH, POJIb PU3UIECKON Teopur B (POPMUPOBAHUH MPEICTABICHUNA O (PU3UIECKOI
KapTUHE MUPA;

pasnuyath yCIOBHUS HPUMEHHUMOCTH Mojened (U3UYECKUX TeJl U IPOLECCOB (SBIECHUN):
UMHEpHUalbHas CcHcTeMa OTcuéra, aOCONIOTHO TBEPAOE TeJNO, MaTepualbHas TOuKa,
PaBHOYCKOPEHHOE [JBM)KEHHE, CBOOOJHOE MajeHue, aOCOIITHO yrpyras Jaegopmanus,
a0COJIIOTHO ynpyroe M aOCOJIIOTHO HEYHNpPYroe CTOJKHOBEHMS, MOJENU rasa, >KUIKOCTH U
TBEPAOrO (KpPUCTAUIMYECKOr0) TeENa, WUACAIbHBIM ra3, TOYEUHBIM 3apsl, OIJHOPOIHOE
JIEKTPUYECKOE I10JIE;

pa3nuyarh yciaoBus (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHUMATh
BCeoOImnii XapakTep (yHIaMEHTAIBHBIX 3aKOHOB U OTPAHUYCHHOCTD MCTIOIB30BAHUS YaCTHBIX
3aKOHOB;

aHAJM3UPOBaTh U OOBACHATH MEXaHMUYECKHE IPOLECCHl M SBJCHHUS, UCIOJIb3Yys OCHOBHBIE
MIOJIOKEHHUSI U 3aKOHBl MEXaHMKH (OTHOCHUTENBHOCTh MEXaHWYECKOIo IBMXKEHUs, (HopMyJibl
KMHEMAaTUKH PaBHOYCKOPEHHOTO JIBUXKEHUs, IpeoOpasoBanust [anumiess sl CKOPOCTH H
nepemMenieHus, 3aKkoHbl Hpr0TOHA, MPUHLIMII OTHOCUTENBHOCTH ['anwiies, 3aKOH BCEMHPHOIO
TATOTEHHS, 3aKOHBI COXPAaHEHHS MMITYyJIbCa ¥ MEXaHWYECKOH DHEPTUH, CBSI3b PAOOTHI CHIIBI C
U3MEHEHMEM MEXaHWYEeCKOM SHEepruM, YCJIOBHsS pPAaBHOBECHS TBEPAOIO Tena), MPH 3TOM
HCIIOJIb30BaTh MAaTEMaTU4YECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTb YCJIOBHS IPUMEHUMOCTU
¢bu3nveckux 3aKoHOB: mpeoOpa3oBanuii ["amwies, BTOporo M TpeTbero 3akoHOB HproToHA,
3aKOHOB COXPaHEHUS UMITYJIbCAa U MEXAaHUYECKOW SHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;
aHAJM3UPOBaTh U OOBSCHATH TEIMJIOBbIE IPOLECCHl U SBJIEHUSA, MCIIOJIb3Ys OCHOBHBIE
nonoxkeHnss MKT u 3akoHBI MOJEKYJIspHOM (U3MKM U TEpMOJUHAMUKH (CBSI3b JABICHMS
UJEealbHOIO Ta3a €O CPEIHEW KHUHETHYECKOW DHEpPruedl TEIUIOBOIO JBWXKECHHUS U
KOHIICHTPAallUEed €ro MOJIEKYJI, CBSI3b TEMIIEpaTypbl BEIIECTBA CO CPEIHEH KHHETHYECKOU
SHEPTHEeW TEIUIOBOTO JBWKEHUS €ro 4YacTUll, CBS3b JaBJICHUS MACAIBHOIO Tras3a ¢
KOHLIEHTpallMel MOJIEKYJ W €ro TeMIlepaTypod, ypaBHeHue MeHaeneeBa—Knaneiipona,
NEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUS PHEPruU B TEIUIOBBIX Ipolieccax), MpU
9TOM  HCIIOJb30BAaThb  MATEMaTUYECKOE  BBIPAKEHUE  3aKOHOB, YKa3blBaThb  YCIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—Knanenpona;

aHAJIM3UPOBaTh U OOBSACHITH INEKTPHUUECKUE SIBIICHUS, UCIOJb3Yysl OCHOBHBIE MOJOXKEHHS U
3aKOHBI DJJIEKTPOJMHAMHUKM (3aKOH COXPAHEHUS DIIEKTPUUYECKOro 3apsana, 3akoH KyiloHa,
MIOTEHIMAJIBHOCTD 3JIEKTPOCTATUYECKOrO TIOJS, MNPUHLMII CYNEPHO3ULUHN IEKTPUUYECKUX
IIOJIEN, TIPU ITOM yKa3bIBasi yCJIOBUS NPUMEHMMOCTH 3akoHa KylloHa, a Taxke NMpakTHUYECKU
BAKHBIE COOTHOILIEHUWs: 3aKOHBI OMa Ul ydacTKa LEeNu M I 3aMKHYTOW 3JIEKTPUYECKOU
uenw, 3akoH /xxoynsa—Jlenna, npasuna Kupxroda, 3akonst dapanes 1u1st 21€KTpoiInsa);
ONHUCHIBaTh (PU3MYECKUE TPOLECCHl M SIBJICHUS, MCIONb3ysl BEIUYMHBL MEpeMelleHHe,
CKOPOCTb, YCKOPDEHHE, HMITyJIbC Tela M CHUCTEMBI TEJ, CHJa, MOMEHT CHIIbI, JABIICHUE,
MOTEHIMAJIbHAsE SHEepPrus, KWHETH4YecKas HHEeprus, MeXaHudyeckas HSHeprus, paboTa CHIIbI,
LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, CUJIA TSKECTH, CUJIA YIIPYTOCTH, CHIIa TPEHHUSI, MOIIHOCTb,
SHEprusi B3auMOJEHCTBHUS Tena ¢ 3eMiI€l BOMM3M €€ MOBEPXHOCTH, HHEPrHsl YIPYrou
nepopMauu NPYXKHUHBI, KOJIMYECTBO TEIJIOTHI, aOCOJIIOTHAs TeMIiepaTrypa Tena, paboTa B
TEpPMOJIMHAMUKE, BHYTPEHHSISI SHEPTUsl UACATBHOTO OJJHOATOMHOIO ra3a, paboTa HIeaJbHOro



raza, OTHOCUTEIbHAs BIaXHOCTh Bo3ayxa, KIIJI wuaeanpHOro TEMIOBOrO JABUTATENS;
AJEKTPUUYECKOE TI0JIe, HAMPSHKEHHOCTh AJICKTPUYECKOTO MO, HANpsSKEHHOCTh MOJIA
TOYEUHOTO 3aps/ia WM 3apsHKEHHOTO Iapa B BakyymMeé M B JMAJIEKTPUKE, MOTEHIMAI
3JIEKTPOCTATUYECKOTO TOJIsl, PA3HOCTh IMOTEHIMAJIOB, 3JICKTPOABHXKYIIAs CHJIa, CHJia TOKa,
HanpspKEHUWE, MOIIMHOCTh  TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOrO  KOHJIEHCAaTopa,
CONMPOTHUBIICHWE YYacTKa I€MU C TMOCIEAOBATeIIbHBIM M MapajuIeIbHbIM COEAMHEHUEM
PE3UCTOPOB, SHEPTUS AIEKTPUUECKOTO MOJIst KOHJECHCATOPa;

OOBSACHIATH OCOOCHHOCTH NPOTEKaHWS (PU3MUECKHX SBICHUN: MEXaHUYECKOE JBHIKEHUE,
TEIUIOBOE JBMKECHUE 4YaCTHI[ BEIECTBa, TEIUIOBOE pPaBHOBECHE, OPOYHOBCKOE JBHKCHHE,
muddys3us, ucnapeHue, KUIMEHWEe W KOHJEHCAIWs, IUIAaBJICHUE U  KPUCTaUIM3aIus,
HaIpaBJIEHHOCTh TEIUIONEPEIauu, 3JICKTPU3ALMS TEJ, SKBUIIOTEHIMAIBHOCTh MOBEPXHOCTHU
3apsKEHHOTO MPOBOHUKA;

MPOBOJIUTH HCCIICIOBAHWE 3aBUCHMOCTH OJHOW (PU3MUECKOW BEJIMYMHBI OT JPYTOH C
HCIOJIb30BAHUEM TPSMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBUCHUMOCTH (DPM3MYECKUX BEIMYMH B BUJIE TPAQUKOB C y4IETOM
aOCOIOTHBIX MOTPENIHOCTEN U3MEPEHUH, 1eTIaTh BHIBOBI MO PE3yJIbTaTaM UCCIEI0BAHUS;
MPOBOJIUTH KOCBEHHBIE M3MEPEHUsI (PU3NUYECKUX BEIMYMH, ITPH 3TOM BHIOUpATh ONTUMAJIbHBIN
METOJi M3MEpPEHHUs, OICHWBATh aOCONIOTHBIE M OTHOCHUTENIBHBIC IOTPEIIHOCTH TPSIMBIX W
KOCBEHHBIX U3MEPEHUN;

MPOBOJIUTH OMBITHI IO TPOBEPKE MPEUIOKEHHON TUMOTE3bl: IJIAHUPOBATh HKCIIEPUMEHT,
coOMpaTh JKCHEPUMCHTAIBHYIO YCTAaHOBKY, AaHAJIM3HPOBATh IOJYyYEHHBIC pE3YJIbTATHI U
JIeNIaTh BBIBOJI O CTATyCE MPEIIOKEHHOM TUTIOTE3bI;

coOroaTh mpaBuiia 0€30MacHOrO TPy/ia MPU MPOBEICHUHU UCCIEeI0OBAaHUI B paMKax y4eOHOTO
SKCIIEPUMEHTa, MPaKTUKyMa U Yy4eOHO-MCCIENOBATENbCKOW M MPOEKTHOM AESITEIbHOCTU C
HCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIaDOpaTOPHOTO 000PYI0BaHMUS;

pemars pacuéTHbIC 3a7a4d C SIBHO 3a/IaHHON M HESBHO 3aJaHHOW (PH3MYECKOH MOJENbIO: Ha
OCHOBAaHUU aHajHM3a YCJIOBUS OOOCHOBBIBaTH BHIOOP (DHM3MUECKONH MOIENH, OTBEYaroIIei
TpeOOBaHUSIM 3a7a4d, NPUMEHSITH (QOPMYJNBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIATHI
(U3UYECKUX TEOpUN TMPU HCIOIH30BAHMM MaTEeMaTHYECKUX METOJIOB peIIeHUs 3ajaad,
MPOBOJUTh Pacy€Tbl HA OCHOBAHMM MMEIOLIUXCS JaHHBIX, AHAIM3UPOBATh PE3yIbTaThl U
KOPPEKTHUPOBATh METO/IbI PELIEHUS C YYETOM MOITYUYEHHBIX PE3YIbTATOB;

periaTh Ka4eCTBEHHBIE 3aJla4uH, TPEOYIOIIe MPUMEHEHHUSI 3HAaHUM U3 Pa3HBIX Pa3JeioB Kypca
GbU3MKY, a TaKkKe WHTETrpally 3HAHUN U3 APYTUX MPEIMETOB €CTeCTBEHHO-HAYYHOTO IIHKJIA:
BBICTpAMBaTh JIOTUYECKYIO IIEMOYKY pACCYKJIEHUM C ONOpOM Ha W3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

WCIONIb30BaTh TEOPETUYECKHE 3HaHUS [UIsl OOBSICHEHHsS OCHOBHBIX MPHUHIMIIOB pPabOTHI
M3MEPUTENBHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH IPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
B 00BsICHEHHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,
aHAJIM3UPOBaTh U OLIEHUBATH TOCJIEICTBUS OBITOBOM M TPOU3BOJCTBEHHOW AEATEIHLHOCTU
YeNoBeKa, CBA3aHHON ¢ (PM3MUYECKUMU MPOIIECCaMHU, C MO3UIIUN IKOJIOTHUECKON 0€30MacHOCTH,
MPEACTABICHUI O PAllMOHAIBLHOM MPUPOJONOIB30BAHUM, a TAKKE Pa3yMHOM HCIIOJIb30BAaHUU
JTOCTIKCHHUM HAYKH M TEXHOJIOTHH JIJIs1 JATBHEHIIIETO pa3BUTHS YEI0BEUECKOTO OOIIECTBA;
MPUMEHATHh Pa3IUYHBIC CIOCOOBI PabOThI C HHPOpManHe (U3UIECKOTO COIEPKAHUS C
WCIIOIb30BAaHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJIOTHH, MPU ATOM HCIOIH30BaTh
COBpeMEHHBbIE MH(POPMAIIMOHHBIE TEXHOJOTHUU JUIsl TIOUCKA, TIEPEPadOTKU W TIPETbSIBICHHS
y4eOHOW W HAy4YHO-TIOMYJISIpHON HH(OpPMAIMK, CTPYKTYPUPOBAHHS U HWHTEPIPETAINH
uH(pOpMallUK, TONYYCHHONH W3 PAa3IMYHBIX HCTOYHUKOB, KPUTUYECKH aHAIH3UPOBATH



noJilydyaeMyr0 WH(QOPMALMI0O U OIEHWBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE HMEIOIIUXCS
3HAHUU, TAK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA WH()OPMAIINH;

MIPOSIBIIATh OPTaHU3AIMOHHBIC U MMO3HABATEIbHBIC YMEHUS CaMOCTOSITEIIBHOTO MPUOOPETCHUS
HOBBIX 3HAHUH B MPOIIECCE BHIMOIHCHHS POCKTHBIX M Y4€OHO-HUCCIIEIOBATEILCKIX PadoT;
paboTaTh B rpymie C HCIOJHEHHEM pa3IMYHBIX COIMAIBHBIX POJICH, IUIAHHPOBATh paboTy
TPYNIBI, PAITIOHATFHO PACHPEeNSITh ASSITEILHOCTh B HECTAHJAPTHBIX CUTYAIUsIX, a/ICKBATHO
OLICHUBATh BKJIAJ] KAXKIOTO U3 YYaCTHHKOB IPYIIIILI B PEIICHUE PacCMAaTPHUBACMOM MPOOIIEMBL;
MPOSIBJISITE MOTUBAIMIO K Oymyiieil nmpodeccHoHaIbHOW JESITeIbHOCTH 0 CHEIHATbHOCTSIM
(hUBUKO-TEXHHUYECKOTO MPODHUIISL.

K konmy o0yuenus B 11 Kknacce npeaMeTHbIE Pe3yIbTaThl HA YIITyOIEHHOM YPOBHE JOJKHBI

OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHU:

MOHUMATh POJIb (PU3UKKM B IKOHOMHYECKOW, TEXHOJIOTMUYECKOH, COUMAIbHOW W STHYECKOU
cdepax AESITEIBHOCTH YENOBEKa, POJIb U MECTO (PU3MKM B COBPEMEHHON HAy4YHOW KapTHHE
MHpa, pOJb aCTPOHOMHUHU B IMPAKTUUYECKOM AEATEIBHOCTH YEJIOBEKa M JAJIbHEHMIIEM Hay4yHO-
TEXHHUYECKOM Pa3BUTHUH, 3HAYCHHE OMUCATENHHOM, CUCTEeMaTHU3UPYIOLIeH, OOBICHUTENFHOU U
MPOTHOCTHYECKOW (PyHKIMN (HU3HUECKON TCOPUH — AJIEKTPOJAHMHAMUKH, CICIUATBHON TCOPHH
OTHOCUTEIIFHOCTH, KBAHTOBOW (HU3UKH, pOJb (U3HYECKOH Teopuu B (HOPMUPOBAHHH
MpeJICTaBlICHU 0 (hU3MUECKOl KapTUHE MHpa, MECTO (U3MUYECKON KapTUHBI MUpa B 00IIEeM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUI O IPUPOJE;

pa3nuyath yCIOBHS HPUMEHHUMOCTH Mojened (U3NYEeCKUX Tel W MPOIECcCOB (SBICHHN):
OJTHOPOJHOE DJIEKTPUUYECKOE M OAHOPOJHOE MArHUTHOE MOJsl, TapMOHUYECKHE KoJeOaHus,
MaTEeMaTUYECKU MAasTHUK, WACalIbHBIA MPYKUHHBI MasTHUK, T'apMOHMYECKUE BOJIHBI,
uJealbHbIM KoJie0aTeNbHBIM KOHTYp, TOHKas JIMH3a, MOJEJed aToMa, aTOMHOIO sfipa u
KBaHTOBOI MOJIETIN CBETA;

pasnuyath yclnoBUS (TpaHUIIBI, O0JIACTH) MPUMEHUMOCTH (U3MUYECKUX 3aKOHOB, MMOHUMATH
BceoOuit xapakrep GyHIaMEHTAIBHBIX 3aKOHOB M OTPaHUYEHHOCTh UCTIOJIb30BAaHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH ANEKTPOMArHUTHBIE MPOLIECCHl U SIBJIEHMSI, UCIIOJIb3Ys OCHOBHBIE
MIOJIOXKEHUS U 3aKOHBI DJIEKTPOJUHAMHUKU U CHELMAIbHOW TEOPUH OTHOCUTEIBHOCTH (3aKOH
COXpaHEHUs dJIEKTPUYECKOro 3apsiia, cuiia Amrepa, cuia JIopeHna, 3aKk0H 2JIEeKTPOMAarHUTHON
MHAYKIMH, npaBwiio Jlenna, cBsa3p D/1C caMOMHIYKIIMM B 3JIEMEHTE IEKTPUYECKON LIENU CO
CKOPOCTBIO M3MEHEHMS CWIBl TOKA, IOCTYJAThl CHELUAIBbHON TEOpPUU OTHOCHUTEIBHOCTH
OHHIITEHA);

aHAJIM3UPOBaTh U OOBICHATH KBAHTOBBIE IPOLECCHl M SIBJICHUS, HCIHOJb3Yys IHOJOKEHUS
KBaHTOBOH (hm3uku (ypaBHEeHHe DHHIITEHHA 7151 (oTOd(h(deKTa, NEpBIA U BTOPOU MOCTYJIAThI
bopa, mpuHmun cootHomeHuss HeomnpeaenéHHocter ['eitzenOepra, 3aKOHBI COXpaHEHUS
3apsA0BOIO0 M MAacCOBOI'O YHCEN U JHEPIUMU B SACPHBIX PEaKLHUAX, 3aKOH PaJUOAaKTHBHOIO
pacmana);

ONMMUCHIBaTh (PU3MUECKHE TMPOLECChl M SBJICHMS, HCIONb3Yysl BEIUYUHBL: HANPSKEHHOCTh
NIEKTPUYECKOT0 MO, MOTEHLHUAN 3JIEKTPOCTATHUECKOTO IIOJIsA, PAa3HOCTh IOTEHIIMAJIOB,
ANEKTPOABIIKYIIAS CUJIa, WHAYKIMS MarHUTHOTO TOJIs, MarHUTHBIA MOTOK, cwia Ammepa,
WHIYKTUBHOCTb, DSJEKTPOJABMXKYIIAs CHJIAa CAMOUHIYKIMHM, SHEPrusi MarHuTHOTO IOJIA
MIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN UMITYJIbC, TIOJHASL SHEPTHs, SHEPTHs MMOKOs. CBOOOIHOM
YaCTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsijl Apa, SHEPTHs CBA3H Apa;
OOBSACHATH OCOOCHHOCTH NPOTEKaHUs (PU3MUECKUX SIBJICHUI: 3JIEKTPOMAarHUTHas MHAYKLHS,
CaMOUHJIYKIUS, pEe30HAHC, WHTeppepeHuuss BOJH, AUPpaKkuus, JUCHEPCUs, IOJIHOE
BHYTpEeHHee oTpakeHue, Gporornexrpuaeckuit 3pdext (hororddexr), anbda- u 6eTa-pacnas



sep, TaMMa-u3iaydeHue saep, (pu3nueckue MPUHIUIBI CHEKTPAIbHOTO aHaIM3a U padOThI
Jasepa;

OHpCl[G.HSITB HaHpaBJIeHI/Ie I/IHl[yKL[I/II/I MAar"damuTHOTI'O I10JI1 HpOBOI[HI/IKa C TOKOM, CHJIbI AMnepa )41
cunbl JIopeHua;

CTPOUTH M300paKe€HUE, CO3AaBaEMOE IUIOCKHM 3€pKaJIOM, TOHKOHM JIMH30M, M pacCUYUTHIBATh
€ro XapakTEPUCTUKH;

MPUMEHSATh OCHOBOIIOJIArAlOIIME aCTPOHOMUYECKHE MMOHATUSA, TEOPUH M 3aKOHBI JUIsl aHAJIU3a U
00BsICHEHUST (PM3UYECKHUX IMPOIECCOB, MPOUCXOANINX B 3BE3MAX, B 3BE3MHBIX CHCTEMaX, B
MEXTJIAKTHICCKOH Cpelie; MBIKEeHUsI HEOSCHBIX TeJl, DBOJIIOINY 3BE3/ 1 BeenenHoi,
MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCUMOCTEH (DM3UYECKUX BEIMYMH C MCIOJb30BAaHUEM MPSIMBIX
W3MEPEHUH, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATHh PE3YyJIbTATHI MOJIYYECHHOU
3aBUCUMOCTH (PU3MUECKUX BEJIMYHMH B BUJE TPAPHUKOB C YUETOM aOCONIOTHBIX MOTPEUTHOCTEH
W3MEPEHH, 1eJIaTh BBIBOABI I10 PE3YJIbTATaM UCCIEIOBAHMUS;

MIPOBOJIUTh KOCBEHHBIC U3MEPEHUsI (PU3NUECKUX BEIMYMH, IIPH 3TOM BBIOUpATh ONTUMAJIbHBIN
MCTO/ I/I3MepeHI/I$I, OLICHUBATH a6COJHOTHI)I€ U OTHOCHUTCIIBHBIC HOFpeHIHOCTI/I HpHMI)IX 158
KOCBEHHBIX U3MEPEHUI;

MPOBOJUTH ONBITHI IO MPOBEPKE MNPEMJIOKEHHOW THUIOTE3bl: IJIAHUPOBATH SKCIEPUMEHT,
co0upaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY, AaHAIU3UPOBATh IIOJY4YEHHBIE pPE3YJIbTaThl U
JIeNaTh BBIBOJI O CTATyCE MPEMAJIOKEHHOM TMITOTE3bI;

OIINChIBATH MCTOIbI HOHy‘IeHI/Iﬂ Hay‘-IHI)IX aCTpOHOMPIquKI/IX 3HaHHfI;

coOroIaTh TpaBmiia 0E€30MACHOTO TPY/la MPHU MPOBEICHUHU UCCIICIOBAaHUI B paMKax y4eOHOTO
JKCIIEPUMEHTa, MPAKTUKyMa U Y4eOHO-HCCIEI0BATEIbCKOM M MPOEKTHON AESITeNbHOCTU C
WCIIOJIb30BAaHUEM MU3MEPUTENIBHBIX YCTPOMCTB U JTA0OPATOPHOTO 000PY0BAHUS;

pemars pacuéTHbIC 3a7a4d C SIBHO 3a/IaHHON M HESBHO 3aJaHHOW (PH3MYECKOH MOJENbIO: Ha
OCHOBAHHHU aHaJInu3a }’CJIOBI/UI BLI6HpaTI) (1)I/ISI/I‘~ICCKI/I€ MOJCIHN, OTBCYAKOIIIHEC Tpe6OBaHI/I$IM
3aauu, TPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3UYECKUX TEOPH
MpU HKCIOJb30BAHUM MATEMAaTHYECKUX METOJI0OB pEIICHUs 3ajay, MPOBOAUTH pPacdy€Thl Ha
OCHOBAaHMHM HMEIOLIUXCSA JAHHBIX, aHAJIU3UPOBATh PE3yJIbTaThbl U KOPPEKTUPOBATH METObI
peLIeHNs C YYETOM IOJyYEHHBIX PE3YJIbTAaTOB;

pemiaTh Ka4eCTBEHHBIE 3a/la4uu, TpeOyrolue MPUMEHEHUSI 3HAaHUI U3 pa3HbIX pa3lieJioB Kypca
(Gbu3MKK, a TaKKe UHTErpally 3HAaHUN U3 IPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKIIA:
BBICTPAMBaTh JIOTUYECKYIO IEMOYKY pACCYKJIECHHM C OINOpPOM Ha H3YyYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIONIb30BaTh TEOPETUYECKUE 3HAaHUS [UIsl OOBSICHEHHS OCHOBHBIX MPHUHIMIIOB pPaOOTHI
M3MEPUTENBHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKHUX U 3apyOexHbIX YUEHBIX-PU3UKOB B pa3BUTHE HAYKH,
B 00BsICHEHHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHaJ'II/I?;I/IpOBaTI) U OLCHUBATH ITOCJIICACTBUS 6I>ITOBOI\/'I 158 HpOI/ISBOI[CTBeHHOI\/JI ACATCIIBHOCTHU
YeNoBeKa, CBA3aHHON ¢ (PM3MUECKUMU MPOIIECCaMHU, C MO3ULIUN IKOJIOTHUECKO 0€30MacHOCTH,
Hpe)ICTaBJ'IeHI/II\/II (0] paHI/IOHaJ'IBHOM HpI/IpOJIOHOJ'H)SOBaHI/II/I, a TAKXe paSYMHOM HUCITIOJIB30BAaHUN
JTOCTIKCHHUM HAYKH M TEXHOJIOTHH JJIs1 JATBHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTBA;
MPUMEHSITh PAa3IUYHbIe CIOCOOBI paboThl ¢ WH(popManuend QUINIECKOro COAEpKAHUS C
HCIOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHH, MPU 3TOM HCIOJIb30BATh
COBpeMeHHBbIe MH(OPMALMOHHBIE TEXHOJIOTUU Ui TOHWCKA, MEePepadOTKH WU MPEeNbsSBICHUSI
y4eOHOM U HAy4YHO-TIOMYJSIPHOM HMH(POpPMAIMK, CTPYKTYPUPOBaHHS U HHTEPIpETALUU
nH(pOpMalUK, TONYYEeHHOH W3 pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH
MoTy4yaeMyr0 MH(GOPMAIIMI0 U OIEHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HWMEIOIIMXCS
3HAHUU, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA WH(OPMAIINH;



® TMPOSIBJIATH OPraHU3ALMOHHBIE U MO3HABATEIbHBIE YMEHUS CaMOCTOSITENIBHOIO NMPUOOPETEHUS
HOBBIX 3HAHUH B MpOIIecce BHIMOIHEHHS MPOCKTHBIX U yUeOHO-UCCIIEI0BATENIbCKUX PadoT;

e paboTaTh B IpyMNIe C MCIOJHEHHEM DPA3JIMYHBIX COLMAIBHBIX POJICH, IUIAHUPOBATH PabOTY
IPYIIIBI, PAMOHAIBHO PACIPENCNIATh AEATEIbHOCTh B HECTAHAAPTHBIX CUTYalMsX, a€KBATHO

OLIEHUBATh BKJIAJ KaXKI0TO U3 YYaCTHUKOB I'PYIIIHI B PELICHUE PACCMATPHUBAEMO TPOOIIEMBL;

® MPOSIBJIATH MOTHBAIMIO K Oyaymiel mpoeCCHOHATBHONW JEATEIIBHOCTH IO CIECIHATBLHOCTIM

(U3HKO-TEXHUYECKOTO TPOUIISL.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM Kontpoasusie  IIpaxrieckue 30P
n/n NPOrpaMMbl Bcero
padoThI padoThI
Pasnea 1. HAYUHBIA METO/ IIO3HAHUS IIPUPOIbI
11 Hayunsblii MeTOT TO3HAHUS 6
MIPUPOJIBI
Hroro no pazneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Crartuka TBEpOro Tena S) 1
2.4 3aKOHbI COXPAHEHUSI B MEXAHUKE 10 1
Hroro mo pazueny 35
Pazaen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OcHOBBI
3.1 MOJIEKYJISIPHOKMHETHYECKOM 15 1
TEOpHH
32 Tepmoaunnamuka. TemioBsie 20 1
MAaIIUHBI
3.3 ;ﬁzziZE%IggggziH;;pexoz(H 14 1
Hroro no paszneny 49
Pazgen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpUYECcKoe moJie 24 1
4.2 [TocTOSIHHBIN PIEKTPUUECKUIN TOK 24 1
4.3 Toku B pa3nuuHBIX cpenax 6
Hroro o pazaeny 54
Paznea 5. PU3HUYECKHAN MPAKTUKYM
5.1 duznyeckuii NpakTUKyM 16 16
Hroro no pazneny 16
PeszepBHOe Bpemst 10
OBLIEE KOJIMYECTBO YACOB I10 170 3 16
I[MPOI'PAMME
11 KJIACC
Ne  HammenoBanme pasneioB u  Kosmdecrso acos 50P
n/m  TeM NporpaMMbl Bcero Kontpoabubie IIpakTuueckue




padoThI

padoThI

Pazpnen 1. JIEKTPOAUHAMUKA

11 MaruuTHO€ noJie 14
DneKTpOMarHuTHasI 13 1
WHIYKIHUS

Hroro no pazueny 27
Pa3nen 2. KOJIEBAHHUS 1 BOJIHbBI

2.1 MexaHn4yeckue KoJieOaHus 10

29 DNeKTpOMarHuTHHIC 15
KoJieOaHus

23 MexaHudeckue u 10 1
ANEKTPOMATrHUTHBIC BOJHBI

2.4 Ontuka 25 1

Hroro no pazueny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1 OcnoBbl CTO 5 1
Hroro no pazueny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
41 KopnyckynsipHo-BoIHOBOM 15
TyaJn3M
4.2 ®dwuszuka aToma 5
43 ®du3uKa aTOMHOTO SiApa U 5
AJIEMEHTAPHBIX YaCTHII
Hroro mo paszneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

DneMeHThl aCTPOHOMUU U

acTpo(U3UKH 12
Hroro no paszneny 12
Pasnen 6. PU3MUYECKWI MPAKTUKYM
6.1 du3nyecKkuil NpakTUKyM 16 16
Hroro no paznery 16
Pa3gen 7. OBOBIIAIOILIEE TIOBTOPEHHUE
CucremaTuzanus u
0000111eHIE TPEAMETHOTO
COJZIepKaHUS U OTBITA
7.1 JeSITeIbHOCTH, 15
MPUOOPETEHHOTO MPHU
u3ydeHun kypca ¢pusuku 10 —
11 kiaccoB
Hroro no pazneny 15
PeszepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB 170 4 16

I10 ITPOT'PAMME
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