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IHOACHUTEJIBHASA 3AIINCKA

[Tporpamma o ¢usmke Ha ypoBHE CpeHEro oo1ero o0pa3oBanus pazpaboraHa Ha
OCHOBE IMOJIOKEHHH U TpeOOBaHUH K pe3ylbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelIbHOM
nporpammsl, npeactasieHHbIX B DI'OC COO, a takxke ¢ yuérom denepanbHoil paboyeii
nporpaMMsbl Bocriutanus u Konnenmuu npenojgaBanust yueoHoro npeamera «dusmnkay B
oOpa3zoBaTenbHbIX opranu3zanusx Poccuiickoii @enepaiuu, peaqu3yOIIMX OCHOBHBIC
o0Opa3oBaTeNibHbIE IPOTrPAMMBI.

[IporpamMmma 1o ¢usmuke omnpenenser 00s3aTelIbHOE MPEAMETHOE COJAEpKaHUE,
YCTaHABIIMBAET PEKOMEHAYEMYIO IOCJIEeI0BAaTEIbHOCTh H3YUYEHHS TEM U pa3JesioB
y4eOHOro mpeAMeTa ¢ Y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH
y4eOHOT0 mporecca, BO3pacTHBIX oco0eHHOCTel oOyuatomuxcs. [Iporpamma mo ¢usmke
naéT IpeCTaBICHUE O LIENAX, COACP)KaHUM, 001l CTpaTernu 00y4eHus, BOCIUTAHUS U
pa3BUTHs 00YJaIOUINXCSl CpeAcTBaMU ydeOHoro npenmera «Du3nka» Ha yriayOonéHHOM
YpOBHE.

Nzyuenne kypca Gu3uku yriayOI€HHOTO ypOBHS MO3BOJISICT pealin30BaTh 3a/1auu
npoeCCHOHATFHON OPUEHTAlMH, HAIIPABICHO HA CO3JaHUE YCIOBUU UIS TPOSBIICHHS
CBOMX HWHTEIUJIEKTYaJIbHBIX W TBOPYECKUX CIOCOOHOCTEH KaXKIbIM OOyYarommmcs,
KOTOpblE  HEOOXOIMMBI  JUIsl  MPOAOJDKEHUS  OOpa3oBaHHs B OpraHU3AIMIX
npodeccnoHanbHOr0 00pa30BaHMs IO PA3TUYHBIM (PU3UKO-TEXHUUYECKUM U MHKEHEPHBIM
CHEIHATbHOCTSIM.

B nporpamme no ¢usmke ompenensiroTcs MIaHUPYEeMbIE Pe3yIbTaThl OCBOCHUS
Kypca (UMK Ha YpOBHE CpeaHero oomero o0pa3oBaHUs: JUYHOCTHBIE,
MeTanpeaMeTHbIe, TpeaMeTHbIE (Ha yriay0iaéHHoM ypoBHe). HayuHno-meTogonoruueckoi
OCHOBOMH U1l pa3paboTKH TpeOOBaHUH K TMUYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM
pe3yabTataM 00y4yaroIIMXCs, OCBOMBILUX MPOrpamMMy Mo (U3MKE Ha YpPOBHE CpPEIHEro
oOmiero oOpa3oBaHusi Ha yriayOJE€HHOM YpPOBHE, SIBISETCS CHUCTEMHO-IEATEIbHOCTHBIN
MOJIXO/I.

[Tporpamma mo Qu3MKe BKJIIOYACT: IUIAHHUpPYEMBbIe pe3yibTaThl OCBOEHHUS Kypca

¢u3uKky Ha yriyOoJaEéHHOM YpOBHE, B TOM
quciae MpeaIMEeTHble pe3ylbTaThl MO TojAaM  OO0YyYeHHs;

cojiepkaHue yyeOHoro mpeamera «Pusuka» 1Mo rojam

o0OyueHusl.

[Iporpamma mo Qu3NKe UMEeT MPUMEPHBIH XapakTep U MOKET OBITh HCIOJIb30BaHA
YUUTEIAMH (PU3UKH [T COCTaBJIEHUS] CBOMX PAOOUYHMX MPOTrPAMM.

[Iporpamma 1o (Qu3MKe HE CKOBBIBAET TBOPYECKYI) WHHUIIMATHUBY YyuuTeNnell u
MPEJOCTABIIAET BO3MOKHOCTH JUIS pPeaH3allMi Pa3InYHbIX METOAMYECKUX MOIXO0B K
NpenosiaBaHuio  (U3MKKM Ha YriayOlNEHHOM YpPOBHE TIpU YCJIOBUM COXPaHEHUS
00s13aTeNIbHON YaCTH COJIEepKaHMs Kypca.

®du3uka Kak Hayka o Hanbosiee OOLIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KaUECTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHHMHA 00
okpy»katoreM mupe. [IIkoapHbII Kypc GU3UKH — CHCTEMOOOPa3yIOIIHiA AJI €CTECTBEHHO-
HAyYHBIX YYEOHBIX TIPEJMETOB, IOCKOJBbKY (H3MUECKHE 3aKOHBI JIGKAT B OCHOBE
MIPOLIECCOB U SBJIEHUH, U3ydaeMbIX XUMHUEH, Ouonoruei, gpuszndyeckoil reorpadueit u



actpoHomuen. Mcmonp3oBaHME ¥ aKTHBHOE TMPUMEHEHHE (U3WYECKUX 3HAHUN
ONpEeACNUIIO XapakTep M OypHOE pa3BUTHE pPa3HOOOpA3HBIX TEXHOJIOTUH B cdepe
SHEPreTUKH, TPAHCIOPTAa, OCBOEHUS KOCMOCA, IOJIYYEHHMs] HOBBIX MAaTEpUaAOB C
3aJJaHHBIMH CBOWCTBaMH. M3ydyeHne (pu3nKu BHOCUT OCHOBHOW BKIJIAJ B ()OPMHPOBAHUE
€CTeCTBEHHO-HAYYHOW KapTHUHBI MHUpa oOydaromierocs, B (OpMHUpPOBaHUE YMEHHIA
MIPUMEHSITh HAYYHBIN METO/I IO3HAHUS TIPU BBITIOJTHECHUH UMU Y4EOHBIX HCCIICTIOBAHUM.

B ocHOBY Kypca (pHU3uKH Ha YpOBHE CpeIHEro o0I11ero 00pa3oBaHus MOJIOKEH P Ui,
KOTOpBIE MO>KHO paccMaTpUBaTh KaK IPUHLHUIIBI €M0 TOCTPOECHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBUM C HEHW KypC SBISETCA JIOTMYECKH
3aBepUIEHHBIM, OH COJIEPKUT MaTephall M3 BCEX pa3lesioB (PHU3UKU, BKIIOYAET Kak
BOMPOCHI KJIACCHYECKON, TaK U COBPEMEHHOM (DU3UKH.

Hoesa zenepanuzayuu. B COOTBETCTBHH C HEM MaTepuai Kypca GU3NKU 00beTMHEH
BOKpyr (¢usmueckux Teopuid. Bemymum B Kypce saBisercs (popmMupoBaHUE
IIPEJICTAaBICHUI O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEILIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanusi mpearnojaraeT HCIOIb30BaHHE
T'YMaHUTapHOTO MOTEHIMAaNa (PU3nIecKor HayKU, OCMBICTICHUE CBS3U Pa3BUTUS (PUBHUKH C
pazBuTHEeM OOIIeCTBa, a TaKKe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
9KOJIOTMYECKUMHU ITPOOIIeMaMHu.

Hoesn npuknaonoii nanpaenennocmu. Kypc ¢usuku yriyOa€HHOro YpOBHS
MperoiaraeT 3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKHX W TEXHOJIOTHYECKHX
MIPUJIOKEHUN M3yYEHHBIX TEOpUd M 3akoHOB. [Ipu 3TOM paccmaTpuBaroTCs Ha ypOBHE
OOIIMX MPEICTaBICHUH U COBPEMEHHBIE TEXHHUECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea IKonocuzayuu  peanusyercs TOCPEACTBOM  BBEICHUS  DIIEMEHTOB
COJIepKAaHUs, TMOCBSIIEHHBIX 3KOJIOTMYECKHM IpoOJieMaM COBPEMEHHOCTH, KOTOpbIE
CBSI3aHBI C DPAa3BUTHUEM TEXHUKH M TEXHOJOTHH, a Takke OOCYXAeHHUS MpobdiaemM
PaIMOHAIBLHOTO IPUPOI0NOIB30BaHUS U SKOJOTHYECKON O€30MacHOCTH.

OcBoeHune cojepkaHusi MporpaMmbl 10 (U3UKE JOKHO OBITh TMOCTPOEHO Ha
MPUHLMIIAX CUCTEMHO-AEATEIbHOCTHOTO nonaxona. Jlns ¢u3ukm peanuzanmus 3THX
NPUHLIMIIOB Oa3upyeTcs Ha HCIHOJb30BaHUU CaMOCTOSTEIBHOIO 3KCIEPHMEHTa Kak
MOCTOSIHHO JieiicTByromero akropa yue6Horo npouecca. st yriayOiéHHOTo ypOBHS —
9TO CHUCTEMA CaMOCTOATEIBHOIO YYEHHUYECKOTO OKCIIEPUMEHTA, BKIIIOYAOILIETO
(bpoHTaNbHBIE YUEHUYECKUE OMBITHI MPU M3YYEHUH HOBOTO MaTepuana, 1abopaTopHbIe
paboTel U paboThl mpakTukyma. [Ipu 3TOM BO3MOXKHBI [1Ba croco0a pealn3aiuu
(bu3nyecKkoro npakTukyma. B nmepBom ciydae mpakTUKyM MpOBOAUTCS 100 B KoHIE 10
u 11 kmaccoB, 1100 mociae NepBOro U BTOPOTO MOJYTOoAUil B KaX/I0OM U3 3THUX KIJIACCOB.
Brtopoii cioco6 — 310 nHTErpamnus padoT MpakTHKyMa B CUCTEMY JabOpaTOPHBIX padoT,
KOTOpBIE€ MPOBOJATCS B Mpoliecce u3yueHus pasnena (temsl). [Ipu aTom non paboramu
MPaKTUKyMa TOHUMAETCS] CaMOCTOSTEIbHOE HCCIIEJOBAHHE, KOTOPOE IMPOBOIUTCS IO
PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BH/Ia 0€3 MOIIAaroBOi HHCTPYKITUH.

B nmporpamme no ¢usnke cucrtemMa y4eHHUECKOro SKCIEPUMEHTa, J1abopaTOPHBIX
paboT W MpakTUKyMa MPEJCTaBICHA €IUHBIM TEepeYHEeM. BBIOOp TeMaTHUKU IS ATHX
BUJIOB  YYCHHYECKHX  MPAKTHYECKHX  pabOoT  OCYIIECTBISETCS  yYaCTHHUKAMU
00pa3oBaTEeNBHOIO MpoIlecca UCXOIS U3 OCOOCHHOCTEH MOYPOYHOTO IJIAHWPOBAHUS U
ocHaieHus kabunera ¢usuku. Ilpu 3ToM obecrieunBaeTcs OBJIAZCHUE O0YUYAIOIIUMUCS



YMEHUSMH NIPOBOJUTH MPSIMBIE U KOCBEHHBIE U3MEPEHNUs, UCCIIEOBAHUS 3aBUCUMOCTEN
(GU3MYeCKUX BEIUYMH U IOCTAHOBKY OIBITOB I10 MPOBEPKE MPEITI0KEHHBIX THIIOTE3.

bonpmioe BHUMaHuE yAEsaeTCs peIEeHUIO pacYETHBIX U Ka4eCTBEHHBIX 3a1a4. [Ipu
9TOM JJIsl pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4M C SIBHO 3a/IaHHOM U HESBHO
3aJaHHON (DU3UYECKON MOJENbI0, TO3BOJSIOIIME MPUMEHSATh W3YYEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJJHOTO pazjiena Kypca, TaK U MHTETpUpYsl IPUMEHEHUE 3HAaHUIN
U3 pa3HbIX pas3fesioB. [ KaueCTBEHHBIX 3a/ay NPUOPUTETOM SBIIAIOTCS 3a/JaHUs Ha
00BsICHEHUE/TIpe/ICKa3aHue TPOTEKaHUs (UIUUECKUX SBICHHM W TIPOLIECCOB B
OKpYy)XaroIel KHu3HU, TpeOyromme BBIOOpa (PU3NYECKOW MOACTH sl CHTyaIluu
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKkTepa.

B coorBerctBuu ¢ tpeboBanusimu @I'OC COO k marepHaabHO-TEXHHUECKOMY
o0ecrieyeHn0 yd4eOHOro mporecca Kypc (U3MKH YTiayOJIEHHOTO YpPOBHS Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus AOJKEH U3ydaTbCsl B YCIOBUAX IPEAMETHOIO KaOMHETa.
B kabunere ¢usuku AOMKHO OBITH HeoOXoaumoe jaboparopHoe 000pyIOBaHUE IS
BBINOJIHEHUS YKa3aHHBIX B IpOrpamMMe 1o (pU3MKe YUeHHYECKHUX OIBITOB, 1a00paTOPHBIX
paloT u paboT NpakTHUKyMa, a TAKKE AEMOHCTPALMOHHOE 000pyI0BaHUE.

JleMOHCTpaloHHOe 000pyI0BaHNHEe (GOPMUPYETCSI B COOTBETCTBUM € MPUHIIUIIOM
MUHUMAJIbHOM JIOCTaTOYHOCTHM U OOECHeYMBaeT IOCTAHOBKY IEPEYMCICHHBIX B
nporpaMMe Mo (PU3MKE KIIOYEBBIX JEMOHCTpALUM Ul MCCIENOBAaHUS H3YydaeMbIX
SBJICHUI M MIPOLECCOB, YMIMPUICCKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKHX
IIPUMEHEHHH.

JlaboparopHoe 00OpymOBaHHWE JJISI YYCHHYSCKHUX  MPAKTHYCCKHX  padoT
dbopmupyeTcst B BUJE TEMATUYECKHX KOMIUIEKTOB M O0ECIIEYMBAETCSI B Pacy€Te OJHOTO
KOMIUIEKTAa Ha JBYyX oOyuaromuxcs. Temarnueckue KOMIUIEKTHI J1a00paTOPHOTO
000py10BaHUs TOJKHBI OBITH IOCTPOEHBI HA KOMITJIEKCHOM MCIIOJIb30BaHUU aHAJIOTOBBIX
U UGPOBBIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIFHBIX CHCTEM B BHJIE
U poBeIX T1abopaTopuil. OCHOBHBIMU LIETSIMU U3yUYeHUs (PU3UKH B 00111eM 00pa30BaHUU
ABISAIOTCS: (OPMUPOBAHME MHTEpeca M CTpeMJIEHUS OOydarolMXcsi K HaydyHOMY
U3Y4YEHHIO IPUPOJBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CIOCOOHOCTEH; pa3BUTHE MIPECTaBICHUN

0 HAyYHOM METO/Ie MO3HaHUs U (POPMUPOBAHUE
HCCIIEIOBATENIbCKOIO OTHOLIEHUS K OKPYXXAIOIIUM SIBJICHUSIM; (POPMUPOBAHNE HAYYHOTO

MHPOBO33PEHHUS KaK pe3y/ibTaTa U3y4€HUs OCHOB CTPOEHUS
MaTepuu U (yHIAMEHTAJIbHBIX 3aKOHOB (U3UKH; (HOPMUPOBAHHE YMEHUH OOBACHATH

SIBJIGHUS C MCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUH U
Hay4YHBIX JJ0Ka3aTeJIbCTB; (OPMUPOBAHUE IPEICTABICHUN O POIN PUIUKU JUIsl Pa3BUTHS

JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUI; pa3BUTHE MPEACTaBICHUI 0 BO3MOXKHBIX cepax Oyayiei
npodeccnoHaNbHOM IeATENbHOCTH, CBSI3aHHBIX C (PU3UKOI, MOATOTOBKA K JajbHEHIIEMY
00OyUY€HHIO B 3TOM HaIlpaBJICHUU.

JlocTuxkeHue 3TUX Lenel obecreunBaeTcs pelleHueM CIEAYIOIUX 3a/1ad B Mpoliecce
M3y4deHus Kypca GU3UKHA Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

MpUOOpETeHNEe CHCTEMbl 3HAaHUM 00 OOImMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSX, BKIIOYAs MEXaHUKY, MOJIEKYISPHYIO (U3HKY, AJIEKTPOJAUHAMUKY,



KBAaHTOBYIO (M3UKY M DJIEMEHTHl acTpodu3uku; (HOpMHPOBAaHHE YMEHUW MPUMEHATH
TEOPETHUYECKHE 3HAHUS JIJIsl 00BACHEHHS (DU3NICCKUX

SIBIICHUI B MPUPOJIC U JIJISl IPHHATHUS MPAKTHYECKUX PEIICHUH B TIOBCEIHEBHOW JKU3HU;
OCBOCHHE CITOCOOOB PEIICHHSI Pa3IMYHBIX 33]1a4 C SIBHO 3aJJaHHON (PU3NIECKON MOJIEIIBIO,
3aja4, IOJPa3yMEBAIONIMX CaMOCTOSITEJIbHOE CO3JaHuEe  (PU3MUECKOW  MOJEIH,
aJICKBaTHOW YCJIOBUSIM 3a/1a4H, B TOM YHCJIE 33/1a4 HH)KEHEPHOTO XapaKTepa; MOHUMaHHe
(U3NYECKUX OCHOB M MPUHILIUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX TIPOIIECCOB, HMX BIHSIHHUA Ha OKPYXKAWIIYI0 Cpeay; OBJIAJCHUE
METOJaMU  CaMOCTOSITEJILHOTO  IUIAHMPOBAaHUST W TPOBEICHHS  (PU3MUECKUX
AKCIIEPUMEHTOB, aHAJIN3a U MHTEPIPETAUY HH(OOPMAIIMH, ONIPEeIICHHSI JOCTOBEPHOCTH
MOJIYYEHHOTO pe3ysbTaTa; CO3JaHUE YCIOBUH JUIsi PAa3BUTUS YMEHHH MPOEKTHO-
UCCIIEI0BATEIbCKON, TBOPUECKON

NeSITeIbHOCTH;

pa3BuUTHE HHTepeca K cdepam MNpo(hecCHOHAIBHOW IesTelNbHOCTH, CBSI3aHHON ¢

(hbU3UKOH.

B cootserctBum ¢ tpedoanusamMu @I'OC COO yriny6siéHHBIN YpOBEHb U3yUYECHHUS
yueOHoro npeamera «DOu3uKa» Ha ypOBHE CpeIHEro oouiero oopa3oBaHus BbIOUpaeTcs
00y4aromuMUCs, TUIAHUPYIOIMIMMHU TPOJOJDKEHHE OOpa30BaHMs 10 CIEIUAIBHOCTSIM
(PU3HKOTEXHIUYECKOTO TPOUIISL.

Ha usydyenune ¢usuku (yriyOn€HHBI ypOBEHb) HAa YPOBHE CPEIHEro OOIIero
obpazoBanus otBoauTtcs 340 gacoB: B 10 kiacce — 170 yacos (5 yacoB B Henento), B 11
kimacce — 170 gacoB (5 yacoB B HEACIIO).

[Ipennaraempiii B mporpamme 1o (Qu3uke mepedeHb JabOpaTOpHBIX U
MPAKTUYECKUX PaboT SABISIETCS PEKOMEHI0BAaHHBIM, YUUTENb eJaeT BIOOP MPOBEICHUS
nabopaTopHBIX pabOT W OMNBITOB C YY4ETOM HMHAWBHUIYaTbHBIX OCOOCHHOCTEH
o0yJaronmxcsi.

COJEP/KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. Hay4unblii MeTo MO3HAHMSA MPHPOABI.

®duszuka — GyHnaMeHTanbHas Hayka o mpupoje. Hayunslil MeToa mo3HaHUS U METObI
uccleIoBaHusl (PU3MYECKUX SBICHUH.

DKCIepUMEHT U TEOPHs B IIpoliecce MO3HaHus mpupoibl. Habmoienue u skcrepuMenT
B (husmke.

CrocoOGpl  u3MepeHust  (U3MYECKUX  BEIWYMH  (aHANOroBhle U LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3mepeHuit Gpu3NYECKUX BETUUYHH (aOCOIIOTHASI U OTHOCUTEIIbHAS).

MopnenupoBanue (QU3MYECKUX SBICHUM W TMPOIECCOB (MaTepHalibHas TOYKa,
aOCOIOTHO TBEPJIOE TEO, MACATbHAS KUIAKOCTh, WJCATbHBIN Ta3, TOYCUHBINH 3apsn).
['unoresa. ®u3nyecknii 3aK0H, TPaHULBI €70 NPUMEHUMOCTH. Pr3ndeckas Teopus.



Ponw u MecTo ¢husuku B GopMHUpPOBAHUM COBPEMEHHON HAyYHON KapTUHBI MUpPa, B
MIPAKTUYECKON NESATENIbHOCTU JIOJeH. Yuenuueckuii Ikcnepumenm, 1adopamopHble
paoomol, NPAKMUKYM.

W3mepenue cuibl TOKAa W HANpsOKEHHWs] B LIEMU IMOCTOSHHOTO TOKA MPH MOMOIIH
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBLHBIX TPUOOPOB.

3HakoMcTBO ¢ 1udpoBol naboparopueii 1o ¢usnuke. I[Ipumepsl u3MEpeHUsS
(bu3MYECKUX BEJIUYMH MPU MOMOIIY KOMIBIOTEPHBIX TaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

MexaHquCKOG JIBUXKCHHUC. OTHOCI/ITeJIbHOCTb MCXaHHNYCCKOIo ABUXKCHU. CI/ICTeMa
OoTCUéTa.

[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH.
Pannyc-BekTop MarepuaiabHON TOYKH, €0 MPOEKIMH HAa OCHU CHCTEMbl KOOpAUHAT.
Tpaexropus.

[Tepemerienue, CKOPOCTH (CpeaHSSt CKOPOCTh, MTHOBEHHASI CKOPOCTH) M YCKOPEHHUE
MaTepUaIbHOM TOYKM, HX TMPOEKIMH Ha OCH CHCTeMbl KoopauHaT. CroxkeHue
MepPEeMEIIEHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJMHEWHOE JIBIKEHUE. 3aBUCUMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS U IIyTU MaTepuaibHONW TOYKUA OT BpEMEHH U UX TpaduKu.

CBoOogHOEe mazcHHE. YCKOpEeHHE CBOOOMHOrO TmajcHus. JIBWKCHHE Tena,
OpOIIIEHHOTO TIOJ] YIJIOM K TOPU30HTY. 3aBHCUMOCTh KOOPAWHAT, CKOPOCTH M YCKOPCHHUS
MaTepUaIbHOM TOUKH OT BPEMEHU U UX TpaduKHU.

KpuBonuneiinoe nBuxeHue. [[BH>KeHHME MaTEpUAIbHOM TOYKHA MO OKPYXKHOCTH.
VYrnoBas u nuHeHas ckopocTk. [lepuon u yactora obpamienus. LleHTpocTpemuTensHoe

(HOpMalibHOE), KacaTelnbHOE (TaHIEHIMAJIbHOE) U IMOJIHOE YCKOPEHHE MaTepuaabHOU
TOYKH.

TexHUYEeCKHEe YCTPOWCTBA M TEXHOJIOTHMUYECKHE IPOIECCHI: CIUIOMETpP, JIBHKCHHE
CHApSJIOB, IIETTHBIC, IECTePEHYATHIC U PEMEHHBIC ITepe1adu, CKOPOCTHBIC JTH(THI.

Hemoncmpayuu.

Moenb CUCTEMBI OTCUETA, MILTFOCTPAIUS KHHEMATHISCKUX XapaKTEPUCTUK TBHKCHUS.

CriocoOBI HCClIeA0BaHUS IBIDKEHUH.

Nnmroctpanus npeaenbHOro nepexoia i u3sMepeHrue MTHOBEHHOM CKOPOCTH.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MEXAHU3MOB.

[Tagenwe Ten B BO3IyXe U B Pa3peKESHHOM ITPOCTPAHCTBE.

HaGumrotenne MBIKEHUS Tejla, OPOIICHHOTO IO YTIIOM K TOPH30HTY U TOPH30HTAIBHO.

Hamparienue cKkOpoCTH MPU ABMKEHUU TI0 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHI/IC HYTCﬁ, TpaeKTOpI/Iﬁ, CKOpOCTCfI ABUIKCHUA OJHOI'O U TOT'O 7K€ TCJIa B PA3HBIX
CHCTEeMax OTCYETa.

Yuenuueckuit sxcnepumenm, nabopamopnwie padomeoi,
NPAKMUKyMm.

I/I3y‘-ICHI/IC HEPAaBHOMCPHOI'O ABHUKCHUS C HCIIBIO OIIPCACICHUA MT'HOBEHHOM CKOpPOCTH.



N3MepeHnne yckopeHus  TOpu  OPSIMOJIUHEHMHOM PaBHOYCKOPEHHOM
JBWKEHUU 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IPY PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepenue yckopeHus CBOOOJHOTO TMajaeHUs (PEKOMEHJOBAHO HCIIOIb30BaHHE
nudpoBoii 1abopatopun).

W3ydyenue nBukeHHs] Tena, OpPOIIEHHOTO TOPU3OHTANbHO. [IpoBepka rumoressl o
psAMOM  MPONOPIUUOHAIBHONW 3aBUCUMOCTH MEXAY [JalbHOCTBIO MOJETA M HAYAJIbHOM
CKOPOCTBIO Tela.

N3yuenne nBuKeHUs Tea 0 OKPY>KHOCTHU € IMTOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEproia 00palleHrss KOHUYECKOro MasiTHUKA OT €ro
napametpoB. Tema 2. /lunamuxa.

[lepBoiii  3akoH  HploTona. HMuepuuanbubie cuctembl  orcuéra. [Ipuniun
otHocuTenbHoCTH ["anunes. HemnepuuanbHble cucTeMbl 0OTCUETA (ONpeesieHUe, IPUMEPBI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akon HeloToHa 114 MaTepuaibHOM TOUYKH.

Tpernii 3akoH HpIOTOHA JUIs1 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHHUS. ODKBUBAJCHTHOCTh TI'PABUTALIMOHHOW W WMHEPTHOMU

MAaccChl.

Cuna TspKecTH. 3aBHCHMOCTh YCKOPEHHUSI CBOOOJHOTO IMAJIeHUSI OT BBICOTHI HAJY
MOBEPXHOCTHIO TUTAHETHI M OT Teorpaduyueckol mupoThl. J[BrKeHne HeOEeCHBIX Te U UX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, qBukKyIerocsi ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Tpenue. Cusa TpeHHUSI CKOJIBKEHUSI U CUJIa TPEHHUS TOKOS.
Koadpdunument tpenus. Cusa conpoTUBIIEHUS NPU IBUKEHUH TeJa B )KUIKOCTH WM Tas3e,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIILHOTO JIBUKECHHUS.

HNasnenue. I'mapocraruueckoe gasieHue. Cuna Apxumena.

Texunaeckue YCTpOfICTBa U TCXHOJIOTMYCCKHUE MPOUECChI: NMOAIMMUITHUKA, IBUKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

Hemoncmpayuu.
HaGmronenue aBuKeHUs TE B MHEPIHAIBHBIX M HEMHEPIIUATBHBIX CUCTEMaxX OTCUETa.
[IpuHUIKIT OTHOCUTENBHOCTH.

Kauenne nByx IMIMHIPOB WM IIAPOB PA3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHTEIIbHO HEMHEPLIUAIBHOW CHUCTEMBI OTCUETA.

CpaBHEHHUE paBHOJICHCTBYIOIIEH PUIOKEHHBIX K TEIy CHJI C IPOM3BEJICHUEM MAaCChI
TeJla Ha er0 YCKOPEHUE B MHEPIMATBbHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHUKAIOIIUX B PE3YJIbTATE B3AaUMOECHCTBUS TEI.
N3mepenne macc no B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena nmpu yckOpeHHOM MOIBEME U TaJCHUH.

[lenTpoOeKHbIE MEXaHU3MBI.

CpaBHeHI/IC CHJI TPCHUA IMOKOA, KAYCHUA U CKOJIbXKCHUS.



Yuenuueckuit sxcnepumenm, nabopamopnuie padome,
NPAKMUKYM.

N3mepeHne paBHOMEHCTBYIOIMICH CHUJI TPH  JBMXKCHHMH Opycka IO HAKJIOHHOU

IJIOCKOCTH.

[IpoBepka rumore3sl 0 HE3aBUCUMOCTH BPEMEHHU JBHKEHHs Opycka MO HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIINX B IPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

W3ydyeHue ABMKEHUS CUCTEMbI T€Jl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU udepe3 JIErKui

OJIOK.

N3mepenne koddduimeHta TpeHHs 10 BEIMYMHE YIJIIOBOro KkoddduimeHrta

3aBUCHUMOCTH
Frp(N).
Hccnenosanue JIBUKEHUST  Opycka o HaKJIOHHOM  TIJIOCKOCTH
c MePEeMEHHBIM KO3()PHUIIMEHTOM TPEHUSI.

N3ydyeHue JBHKEHUS TIpy3a Ha Baly C
tpenueM. Tema 3. Cmamuka meépoozo
mena.

AbcomotHO TBEpAOE Teuno. [locTynarensHoe U BpallaTeaIbHOE JBUXKEHUE TBEPIOTO
Tena. MOMEHT CHiIbl OTHOCUTENBHO OcH BpamieHus. Ilnedo cunbl. CrnoxeHue cui,
MIPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TspkecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TEIIA.

YcroitunBoe, HEYCTOMUNBOE, O€3pa3InYHOE PABHOBECHE.

TexHu4eckue ycTpoucTBa U TEXHOJIOTUYECKHE MTPOLIECCHI: KPOHIUTENH, CTPOUTEIbHBIN
KpaH, pemeéryaTbie KOHCTPYKIIMH.

Jemoncmpayuu.
VYcnoBust paBHOBECHS.
Bunel paBHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomet,
NPAKMUKYM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJOTO TENA, UMEIOIIETO OCh BPAILEHHUS.

KoHcTpynpoBaHne KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yuyenue yCTOWYUBOCTU TBEPAOTO TEJIA, UMEIOLLETrO ILIOIIAb OIIOPHI.

Tema 4. 3axonvl coxpanenus 6 mexanuxe.

NMiynsc MaTepruanbHON TOYKH, CUCTEMBI MaTEpUaIbHBIX TOUYEK. L[eHTp Macc cucteMbl
MaTepuaibHbIX TO4eK. Teopema 0 IBUKEHHUU LIEHTPa Macc.

NMiynbsc criibl ¥ MI3MEHEHHUE UMITYJIbCA TEa.

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxTnBHOE ABIKEHIE.

MomeHT uMITynbca MaTepHaIbHONW TOYKHM. IIpencraBieHne 0 COXpaHEHHMM MOMEHTA
VMITYJIbCA B EHTPAIBHBIX MOJISX.



PaGota cuipl Ha ManoM M Ha KOHEYHOM IepeMenieHnu. ['paduueckoe mpeacraBieHue
paboOTHI CHITHI.

MOoONIHOCTh CHJIBI.

Kunernueckas sHeprusi MarepraibHoil Touku. Teopema 00 M3MEHEHUH KMHETUYECKOM
SHEPTUH MATEPUATIbHON TOUYKH.

[loreHumaneHple W HeNOTEeHUWANbHble  cwibl.  [loTeHumanebHas  sHeprus.
[TorenunanpHas 3Heprus ynpyro nehopMupoBaHHOWU MpYXHUHBL. [loTeHIMaNbHAs SHEPrUs
TeJa B OJHOPOJHOM TIpaBUTAllMOHHOM nosne. [loTeHuwmaneHas »SHeprus Tena B
IPaBUTALMOHHOM I10JIE OAHOPOJHOTrO Iapa (BHyTpH M BHE miapa). Bropas kocMuyeckas
CKOPOCTb. TpeThsi KOCMUYECKAS] CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMATIBHBIX CHUJI C U3MEHEHUEM MEXaHHMUECKOM SHEPTUH CHCTEMBI
TeNl. 3aKOH COXPaHEHMSI MEXaHUYECKON IHEPI M.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHyim 11 MACaIbHOW KUJIKOCTH KaK CJIEACTBUE 3aKOHA COXPAaHECHUS
MEXaHUYECKON IHEPTHUU.

TexHuueckue yCTpoHCTBa U TEXHOJIOTMUECKHUE MTPOLIECCHI: IBU)KEHUE PAKET, BOJOMET,
KOMEP, MPYKUHHBIN MUCTOJET, TUPOCKOII, (PUTYPHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktnBHOE NBHXKEHUE.

N3mepenne MOIHOCTH CUIIBI.

V3MeHeHne YHEpPTUy Teja P COBEPILICHUH PaOOTHI.

B3anMHbIe IpeBpallleHUs] KHHETUYECKON U MTOTEHIUAIBHOW SHEPIUi IPH IEHCTBUM HA
TEJIO CWJIBI TSKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEPTHU TIPU CBOOOTHOM T1a/ICHHH.
Yuenuueckuit 5xkcnepumenm, nabopamopnvie pabomet,
NPAKMUKYM.

N3mepenne nmnyinbca Teaa o TOPMO3HOMY IYTH.

N3mepenue cuiiel TATH, CKOPOCTH MOJIEITH IEKTPOMOOUIIS K MOIIIHOCTH CUJIBI TATH.

CpaBHCHI/Ie N3MCHCHHA UMITYJIbCA TCJIa C UMITYJIBCOM CHJIBL.

HccnenoBanue coxpaHeHUsT UMITYJIbCA IPU YIIPYTOM B3aWMOJEHCTBUH.

N3mepenne KNHEeTUYECKON SHEPTUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHHS TOTEHIIMALHOM SHEPTUU TPYKUHBI C pabOTOM CHUIIBI TPEHUS.
Omnpenenenue pabOTHI CHIIBI TPEHUS MPH JABIKEHUU Tella TI0 HAKJIOHHOM MIIOCKOCTH.
Paznen 3. MoJiekyasipHas pu3uKa U TEPMOJAMHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUll.

OcHOBHBIE TIOJIOKEHHUS MOJIEKYJIsIpHO-KuHeTn4Yeckor Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe mBmkeHue. XapakTep ABWKCHHUS U
BSaHMOHeﬁCTBHﬂ HJaCTHII BEIIIECCTBA. MO}IGJ’H/I CTPOCHHA I'a30B, )KHJIKOCTefI u TBép)II)IX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieieil. Macca 1 pa3Mepbl MOJIEKYJT
(atomoB). KonmuectBo BemectBa. [loctosinHas ABoraapo.



TennoBoe paBHoBecue. Temmeparypa u criocoOwl €€ u3mepenus. [llkama temmepatyp
Lenbcns.

Mopnenbs uIeanbHOrO Ta3a B MOJIEKYJISIPHO-KMHETHYECKOW TEOpPHH: YacTHIIbl Tasza
JBUKYTCSl XaOTUUECKH U HE B3aUMOJICHCTBYIOT JIPYT C JPYTOM.

l'azoBbie  3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona.  AOcomroTHas
temreparypa (mkana temneparyp KensBuna). 3akon JlambTona. M3ompomeccol B
UJealIbHOM ra3e C IMOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MCXKAY OaBJIICHHUEM U Cp@I[HCfI KUHETHYCCKOM BHCPFHCﬁ IIOCTYIaTCJIbHOI'O
TCIIJIOBOI'O JABHKCHUA MOJICKYII nacajJbHOI'O rasa (OCHOBHOC YpaBHCHUE
MOJIeKYHHpHOKI/IHeTH‘IeCKOﬁ TEOpHUHU UACATBHOI'O ra3a).

CBsi3p  aOCOJIOTHOM TemmepaTypbl TEPMOJAMHAMUYECKOM CHCTEMBI CO CpelHei
KHHETUYECKOM SHEPrueit mocTynareabHOro TeIIOBOTO IBIKEHUS € YacTHll.

TexHuueckue ycTpoHCTBa M TEXHOJOTHUYECKHE MPOIECCHL: TEPMOMETp, Oapomerp,
II0JIy4€HUE HAHOMATEPUAJIOB.

Jemoncmpayuu.

Mopenu 1BUKEHUS YaCTHUIl BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBUIKECHHUS.

Buneoponuk ¢ 3anuceio pearibHOro OpOYHOBCKOTO JIBUYKEHUSI.
Huddysus xunkoctei.

Mogens onbiTa LlTepHa.

[IpuTsixeHne MOJEKYII.

Mojenu KpUCTaINIAYECKUX PEMIETOK.

Habmoienue u uccnenoBaHue U30MPOIIECCOB. YueHuuecKuil

IKcnepumenm, 1ad6opamopHvie padomsl, NPAKMUKYM.

HccnenoBanue mpoliecca yCTaHOBJIEHHs TEIJIOBOIO PaBHOBECHs MPU TEIIOOOMEHe
MEXIy ropsdel U XOJIOAHOU BOJOM.

W3yueHne M30TEpPMUUECKOTO IMpoliecca (PEeKOMEHJI0BAaHO HCMOJIb30BaHUE LU(POBOI
nabopaTopun).

N3ydyenne wM30XOpPHOTO Mpolecca.

N3yuenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHeHUs cocTosuus. Tema

2. Tepmoounamuxa. Tennoewie

MaAWuHbl.

Tepmomunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX  YCIOBHM IS
TEpMOJAVHAMUYECKON CcHUCTeMBl. BHemHHWe W BHyTpeHHHE mnapaMmerpsl. [lapamerpsl
TEPMOJAMHAMUYECKON CHCTEMBl KaK CpEJHHE 3HAYEHUS BEJIMYMH, OIMCBIBAIOIIMX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hayao TEPMOJVHAMUKH. Camonpoun3BoJibHas penakcanus
TEPMOJANHAMUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogenps naeanbHOro raza B TEpPMOJMHAMUKE — CUCTEMA yYpaBHEHMIl: ypaBHEHHE
MenpeneeBa—Knanelipoa W BbIpaXEHHE JUIsI BHYTPEHHEH DHEPrUH. Y CIOBHUSA



IIPUMEHUMOCTHU 3TOM MOACIIN: HU3Kasd KOHOCHTpalusa 4YaCTHI, BBICOKHEC TEMIICPATYypPBhI.
BBIpa)KCHI/Ie JJIA BHYTpeHHeﬁ OHEPIur OJHOATOMHOI'O UACAJIBLHOI'O I'a3a.

KBazucratuueckue u HeCTaTUYECKUE MPOIIECCHI.

DnemeHTapHas paboTa B TepMoauHamMuKe. Brruncienue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme.

Temnonepenaua Kak crnocod M3MEHEHHUS BHYTPEHHEW SHEPrHH TEPMOIUHAMHYECKOMN
cucteMbl 0e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3TyUCHHE.

KonnuectBo termnotel. TemnoéMKocTh Tena. Y aelnbHas U MOJIIpHas TeIT0OEMKOCTH
BelllecTBAa. YpaBHeHHe Mailepa. VYjaenpHas TeIioTa cropaHus TominBa. Pacuér
KOJIMYECTBa TEeIUIOTHI Ipu Teruionepenayde. [lonarue 00 aguadbaTHOM Mpoliecce.

[lepBbIii 3aKk0H TEpMOAMHAMUKY. BHYTpeHHss sHeprus. KoanuecTBo TemnoTsl 1 paboTa
KAaK MEpbl U3MEHEHMSI BHYTPEHHEN YHEPIUU TEPMOJUHAMUYECKON CUCTEMBI.

BTopoli 3ak0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX MPOLECCOB: YEPE3 3aJAHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
annabaTa. AGCOIOTHAS TEMIIepaTypa.

Bropoii 3akOH TEpMOJMHAMMKH [UIi HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO
nepenaTh TEIUIOTY OT OoJyiee XOJOMHOTO Tela K OoJjiee HarpeTroMy 0e3 KOMIICHCAIUU
(Knaysuyc).

HeoOpaTuMoCTh PUPOTHBIX MPOIIECCOB.
[Tpuniune! aeiictBus TemaoBbix MamuH. KIT/I.

Makcumansnoe 3Hauenue KII11. [{ukn Kapho.
DKOJIOTUYECKHE aCIEKThl MCIOJIb30BaHUSA TEIUJIOBBIX jaBurartened. TersioBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

TexHnueckue ycTpolcTBa M TEXHOJOTMYECKHE IIPOLECCHI:  XOJOAUIIBHHUK,
KOH/IMIIMOHED, AU3EIbHBIN U KapOIopaTOpHBIi ABUraTesH, napoBas TypOHUHa, MOJIyuYeHHe
CBEPXHU3KUX TEMIIEpaTyp, YTWIM3alMs «TEIUIOBBIX» OTXOJOB C HCIIOIb30BAaHUEM
TEIUIOBOIO HAacoca, yTWiIM3alusg OHOOPraHMYEeCKOro TOMJIMBA JJs  BBIPAOOTKH
«TEIJIOBOM» U DIIEKTPOIHEPTUH.

Jemoncmpayuu.

V3meHeHMe TeMIiepaTypsl IpU a1nadaTHYeCcKOM paclIupeHuH.
Bo3nymnoe orauso.

CpaBHEHHE YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH SHEPIHH.

HccnenoBanue aanabaTHOro mporecca.

KoMIproTepHbIe MOJIENH TEIJIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnusie padome,
NPAKMUKYM.

N3Mepenne yienbHOM TeIIOEMKOCTH.
HccnenoBanue npoiiecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO TpoIiecca.



N3yueHne B3aUMOCBSA3M DHEPrUM  MEXMOJIEKYJISPHOTO B3aMMOJEHUCTBUS U
TeMIIepaTypbl KUINEHUS Xuiakocrted. Tema 3. Acpecamnvie cocmoanusn eéewjecmea.
Da3zoevle nepexoowl.

[TapooOpa3zoBanue u KoHAeHcauus. VcnapeHue W KumneHwe. YAenbHas TEIIOTa
napooOpa3oBaHusl.

Haceinennsle 1 HeHachIlIEHHbIE Tapbl. KauecTBEHHAs 3aBUCUMOCTD TUIOTHOCTH U
JABJICHUS HACHIIIEHHOTO Iapa OT TeMIepaTypbl, HUX HE3aBHUCHUMOCTh OT 0O0BbEMa
HACBIIICHHOT0 napa. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT AABJICHUS B KUIAKOCTH.

BrnaxnocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe temo. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
Kkpuctaios. [InaBnenue u kpucraumzanus. Y aenpHas TermioTa miasienus. Cydomumanusi.

Hedbopmaruu TBEpaOTO Tena. Pactsokenne u cxxarue. Cnur. Moayns FOnra. [Ipenen
yrnpyrux aedopmanui.

TermnoBoe pacmmpeHne XHIKOCTeW © TBEPABIX Tell, OO0BEMHOE U JIMHEHHOE

pacuIMpeHue.

AHTapMOHH3M TEIUIOBBIX KOJICOaHMI YaCTHI] BEIIECTBA KaK MPUYHHA TETIOBOTO PACIIUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpaszoBanue sHeprun B (ha30BBIX MEPEX0ax.

YpaBHEHHE TEIIOBOTO OanaHca.
[ToBepxHOCTHOE  HaTshkeHHWE. KOX(QQPUIIMEHT  TOBEPXHOCTHOTO  HATSHKCHHSL.
Kanunnsipuele sBnenus. /laBieHue noj HCKpUBIEHHON MOBEPXHOCTHIO KUAKOCTH. Dopmyra

Jlanunaca.
Texuuueckue YCTpOMCTBA U TEXHOJIOTUYECKUE  IIPOLIECCHI:
KUJKHE KPHUCTAJLJIbI, COBPEMEHHBIE MATEPHAIBI.
Hemoncmpayuu.

TennmoBoe pacumpeHue.

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenne. Kunenue npu NOHMXEHHOM JaBJICHHH.
W3mepenune cuiibl TOBEPXHOCTHOTO HATSKEHHUS.
OMBITH C MBUTEHBIMU TUIEHKAMH.

CmauuBaHmue.

Kanunnsipusie sBneHus.

Mogenu HEeHbIOTOHOBCKOM KHJIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.
HccnenoBanue HarpeBaHus U TUIABJICHUS KPUCTAIUTMYECKOTO BEIIECTBA.
Bunsl nedopmaruii.

Habmonenue manbix nedopmanuii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomeui,
NPAKMUKyM.

N3yueHne 3aKkOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEN.
N3mepenue yaenbHOU TEIUTOTHI IJIaBIEHUS JIbA.

I/I3y‘-ICHI/IC CBOMCTB HACBIIICHHBIX ImapoB.



N3mepenne abCcoOTHOM BIaKHOCTH BO3/TyXa M OIIEHKA MACChI TapOB B IOMEIIICHHN.
N3mepenne ko puimenTa moBepXHOCTHOTO HATSHKEHUSL.
N3mepenue moayns FOHra.

I/ICCJ'IGI[OBaHI/Ie 3aBUCHMMOCTH I[e(i)OpMaHI/II/I PE3UHOBOTO 06pa3ua oT HpHJ’IO)KCHHOﬁ K
HCMY CHJIBI.

Paznea 4.

uiekTpoanHamMuka. Tema

1. Snekmpuueckoe noe.

OnekTtpuzanusi Ten U e€ NposBICHUS. ONeKTpuueckuit 3apsa. JlBa Buga
NEKTpUYECKUX  3apsaoB. IIpoBOIHMKM,  AMIIEKTPUKH U MOJIYNPOBOJHUKH.
DneMeHTapHBIN AEKTPUIECKUH 3apsil. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTrO 3aps/ia.

B3aumogeiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kynona.

Onektpruyeckoe nose. Ero nqeiicTBre Ha AlIeKTPUYECKUE 3apsibl.

Hanpsokénnocts anexktpuueckoro mnosid. [IpoOubiii 3apan. JluHum Hanpsk€HHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE INEKTPUUECKOE TTOJIE.

[loTeHManbHOCTh  3JIEKTPOCTATUYECKOTO ToJiA. Pa3HOCT MOTEHLMATOB U
HanpsbkeHue. [loTeHnmanbHas 3Heprus 3apsaa B 3JIeKTpocTaTuueckoM nodje. Ilorennuan
ANEKTPOCTATUYECKOT0 N0JIs. CBsI3b HAIPSHKEHHOCTH MOJISL M PAa3HOCTU MOTEHLUAIOB JUIs
ANEKTPOCTATUYECKOTO MOJISI (KaK OJJHOPOJIHOTO, TAaK U HEOJJTHOPOJIHOTO).

[IpuHUMI cyneprno3uuu 3JIeKTPUUECKUX MOIEH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apspkeHHON cdepsl. [lone paBHOMEPHO
3apsHKEHHOTO 10 00bEéMy mapa. [Tose paBHOMEPHO 3apsHKCHHON OECKOHEYHOM TUIOCKOCTH.
Kaptunbl 1MHUI HaNpsHKEHHOCTU 3TUX MOJIEH M SKBUIIOTEHUUATIBHBIX TIOBEPXHOCTEH.

IIpoBOAHMKY B 3JIEKTPOCTATUUECKOM TOJIE. Y CIIOBHE PAaBHOBECHS 3aps10B.

JMPneKTpuKd B AIEKTPOCTATHUYECKOM moJie. JludnekTpudueckas MPOHUIIAEMOCTh
BEILECTBA.

KOHI[CHC&TOp . 9HCKTpOéMKOCTL KOHACHCATOpA. 3HCKTpOéMKOCTL IIJIOCKOT'O
KOHACHCATOpAa.

HapannenLHoe COCIMHCHHUEC KOHIACHCATOPOB. IlocnenoBaTenbpHOE COCAUHECHUC
KOHACHCATOPOB.

OHeprus 3aps’KEHHOr0 KOH/IEHCATopA.

JIBr>KeHUE 3apsiKEHHOW YacTHUIIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM TI0JIE.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  AJIEKTPOCKOII,
NEKTPOMETp,  DJEKTPOCTaTHYecKas  3allluTa,  3a3eMJIEHHE  3JIEKTPOIpHOOpPOB,
KOHJIeHCaTopbl, TeHepaTop Ban ne ['paada.

Hemoncmpayuu.

Y CTpoUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.
DNEKTPUUECKOE M0JIE 3apsyKEHHBIX IIAPHKOB.
DNEKTPUUYECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Mopenb snexkTpocTaTiudeckoro reneparopa (Ban ne ['paada).
[IpoBOIHHMKY B IEKTPUYECKOM IOJIE.

DneKTpocTaTUIECKas 3alllnTa.



YCTpolcTBO M IEMCTBUE KOHAEHCATOPA MTOCTOSSHHOW U IEPEMEHHON EMKOCTH.

3aBHCHUMOCTh BHGKTPOéMKOCTI/I IIJIOCKOI'O KOHACHCaTopa oT
IJIomaaun IUIACTUH, PAaCCTOAHUA MCIXKAY HUMH U I[HSJ'IGKTpH‘ICCKOfI IMPOHUIAaCMOCTH.

DHEprust AMEKTPUIECKOTO TOJIS 3apsHKESHHOTO KOHICHCATOpa.
3apsiika v paspsijika KOHACHcaTopa 4epe3 pe3rucTop.

Yuenuueckuit sxcnepumenm, nabopamopnwie padomeot,
NPAKMUKyM.

OrueHka cuil B3auMOICHCTBUS 3apSKEHHBIX TEJl.

HaGmroienue mpeBpaimieHusi SHEPTUM  3apsDKEHHOTO  KOHJICHCATOpa B JHEPTHUIO
W3JIy4eHHS] CBETOIMO/IA.

N3yuenune nmpoTekaHus TOKA B LIETH, COACPIKAIIEH KOHIECHCATOP.

Pacmipenenennie  pasHocTH MOTEHLIMAIOB (HAMPSHKEHUS) npu
MOCIIEI0BATEIHLHOM COEIMHEHUU KOHIEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOPA Yepe3 Pe3nucTop.
Tema 2. Ilocmosannwlit 3neKmpuvecKuil mox.

Cuia Toka. [1ocTOSIHHBII TOK.
YcoBuUs CyMECTBOBAHUS TIOCTOSIHHOTO AJIEKTPUIECKOTO TOKA. FICTOYHHUKY TOKA.

Hanpsokenne U u 9J1C é.

3akon Oma 11 y4acTKa Lemu.

DnekTpruyeckoe CONPOTHUBIICHHUE. 3aBUCUMOCTh CONPOTUBIICHUS

OJIHOPO/IHOT'O IIPOBOJIHKKA OT €T0 JUIMHBI U IJIOLIAAH [TONEPEYHOr0 CEYEHHUSL.

VY nenbHOE COPOTUBIICHHUE BEIIECTBA.

IlocnenoBarenpHOE, MapajyIeIbHOE, CMEIIAHHOE COEAWHEHHME NPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX dNeKTpuueckux 1eneil. [Ipasuna Kupxroda.

Pabora anekrpuyeckoro toka. 3akoH J[xoyns—Jlenna.

MoIHOCTb 37EKTPUYECKOT0 TOKa. TernoBasi MOLUTHOCTD, BbIEsieMasi Ha Pe3UCTOpeE.

OJIC u BHyTpeHHEE CONpPOTUBICHUE HCTOYHHMKA TOKa. 3akoH Owma s TOJTHOU
(3aMKHYTOM) 2JIeKTpUUECKON 11en. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKO€E 3aMbIKaHUE.

Konzaencarop B 1ienu nNocTOSIHHOTO TOKa.

TexHuueckue ycTpoilcTBa M TEXHOJIOTMYECKUE MPOIECCHI: aMIIepMETp, BOJBTMETD,
peocTar, CYETUUK IIEKTPUIECKON SHEPTUU.

Hemoncmpayuu.

W3mepenue cuibpl TOKa M HAIPSIKEHMUSL.

HccnenoBanne 3aBUCHUMOCTH CHJIbI TOKAa OT HANpSDKEHWs VIS PE3UCTOpPA, JIAMIIBI
HaKaJMBaHUS U CBETOANO/IA.

3aBUCUMOCTb CONPOTUBIICHUS IWIMHIPUYECKUX NMPOBOJHUKOB OT JUIMHBI, MJIOLIAAH
MOTIEPEYHOr0 CEUEHHUs U MaTepuaa.

UccnegoBanue 3aBUCUMOCTH CHUJIBI TOKa OT CONPOTHBJICHUS NPU IOCTOSIHHOM
HaIpsKEHUU.

[Ipsmoe nzmepenne 3/1C. KopoTkoe 3aMbpIkaHHE ralIbBAHUYECKOTO IEMEHTA U OLICHKA
BHYTPEHHETO COIIPOTUBIIEHUS.

CrniocoObl coeTMHeHNs: UICTOUHUKOB Toka, DJ[C Garapeid.



I/ICCJ'ICIIOBaHI/Ie Pa3HOCTHU NOTCHIHUAJIIOB MEXKAY IMOJIFOCAMH UCTOYHHUKA TOKA OT CHUJIbI
TOKa B IICIIN.

Yuenuueckuii 3xcnepumenm, nabopamopmusvie padomeut,
NPAKMUKYM.

HccnenoBanmne cMenIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONMpOTUBICHUS TPOBOIHUKOB.

UccnepoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANPSHKCHUS JJI JTaMITbl HAKaJIUBaHUS.

VYBenuuenue npejesna u3MepeHust amnepmerpa (BoJIbTMETPA).

N3amepenne 3/IC 1 BHYTpEHHET0 CONPOTUBIICHUS] ICTOYHUKA TOKA.

UccnenoBanmne 3aBucumoctu DJ[C rajabBaHUYECKOrO 3J€MEHTAa OT BpPEMEHHU IIpH
KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX/1Y MOJOCAMU UCTOYHHKA TOKA OT CHIIbI
TOKa B I[EMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunwvix cpeoax.
DneKTpuUecKas MPOBOAMMOCTh PAa3IMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOAMMOCTH
TBEPABIX METAJUIOB. 3aBUCUMOCTH COIIPOTHBIICHHUSI METAJLIOB OT TEMIIEPATYPHI.

CBepXIpOBOIUMOCTb.

OneKTpuYecKnuid TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.
[TonynpoBonHuku. CoOCTBEHHass U NpUMECHas MPOBOAMMOCTH IOJIYIPOBOJIHUKOB.
CgoiicTBa p—N-nepexona. IlomynpoBogHIKOBbIE TPHUOOPBI.

DNEKTPUUECKUN TOK B JIEKTPOJIUTAX. DJIEKTPOIUTHUECKAS JUCCOLUALIMSL. DIIEKTPOJIN3.
3axonbl Dapazest ISl 3JIEKTPOIH3a.

9HeKTqueCKHﬁ TOK B Tra3zax. CaMOCTOSTEIbHBII M HECaMOCTOSATEIbHBIN pas3psaa.
PazauyHbIe TUIIBI CAMOCTOATEIBHOTO pa3psaaa. Momnuus. I1na3ma.

TexHuueckue ycTpoicTBa U MPAKTHUECKOE MPUMEHEHHE: ra30pa3psiiHbIe JIaMIIbI,
3JIEKTPOHHO-JIyueBasi TPyOKa, IOJYNPOBOJAHUKOBBIE MPUOOPHI: JMOJ, TPAaH3UCTOP,
¢doTonnon, CBETOAMOJ, TralbBaHUKA, paUHUPOBAHHE MEIH, BBIILIABKA AIIOMUHUS,
3JIEKTPOHHAsI MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTh COPOTHUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB IEKTPOITUTOB.

3axoHbl 25ekTpoauza Dapazes.

HckpoBoii pa3psa v MpOBOJUMOCTb BO3yXa.

CpaBHeHHE IPOBOAMMOCTH METAJJIOB U TOJTYIPOBOTHUKOB.

OnHOCTOPOHHSASA TPOBOAMMOCTD JUOIA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabome,
NPAKMUKYM.

Hab6mronenue snexrpomnusa.
W3mepenue 3apsia OTHOBAJICHTHOTO HOHA.

HccnegoBaHnue 3aBUCUMOCTH COIIPOTUBJICHHUA TCPMOPE3UCTOPA OT TCMIICPATYPHI.



CHsiTHE BOJIBT-aMIIEPHOM  XAPAKTEPUCTUKU AUOJAA.
DuU3nYeCKHl MPAKTUKYM.

Crioco0b1 HU3MEPCHUA (l)I/ISI/ILIeCKI/IX BCJIMYHH C HCIIOJIB30BAHHUEM aHaJIOI'OBBIX U

U (POBBIX U3MEPUTETBHBIX PUOOPOB U KOMITBIOTEPHBIX JTATYMKOBBIX
CUCTEM. AOGCOTIOTHBIE ¥ OTHOCUTEIbHBIE  MOTPEIIHOCTH U3MEPEHUI
(U3MYECKUX BEIUYMH. Ouenka rpaHuLl MOTrPEITHOCTEM.

[IpoBeeHne KOCBEHHBIX M3MEPEHUH, UCCIEIOBAHUN 3aBHCUMOCTEH (PU3NYECKUX
BEJIMYMH, TPOBEpPKAa TPEAJIOKECHHBIX THIOTe3 (BBIOOp H3 paboT, ONHCAHHBIX B
TEMaTUYECKUX pas3feliax «YUEeHHYECKUH HKCIEPUMEHT, J1abopaTopHble paboThl,
IIPaKTUKYM»). MexKInpeaMeTHbIE CBSA3H.

N3yuyenue xypca ¢usuku yriyonéHHoro ypoBHs B 10 kilacce ocymiecTBiseTcs ¢
y4ETOM CO/IepIKATEBHBIX MEXKIIPEIMETHBIX CBSI3EH ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH,
XMMHH, Teorpaduu U TEXHOJIOTHH.

MeosicnpeOmemnvle noHamus, C6A3AHHbBIE C U3YYEHUEM MEMO006 HAYUHO20
no3HanuA: SIBJICHUE, HAYYHbIN (aKT, TMIIOTE3a, (U3NYECKasi BEIMUYMHA, 3aKOH, TEOPHUS,
HAOMIO/ICHNE, SKCIEPHMEHT, MOAEIMPOBAaHME, MOJENIb, W3MEPEHHE, IOTrPELIIHOCTH
M3MEPEHUH, N3MEPHUTEIbHbBIC TPUOOPHI, U(POBas TadopaTopusl.

Mamemamuka: penieHue cUCTeMbl ypaBHeHUH. JIuneitHas QyHKuus, mapadona,
runepOona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckue QyHKIUNA: CUHYC, KOCHHYC,
TAQHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXAECTBO. BeKTopsl U HX
MIPOEKIIMU HA OCHU KOOPAMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: MexaHudeckoe IBH)KEHHE B JKMBOM mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsi3HEHHE OKpYXarolled cpelsl,
yTWIM3alusg  OMOOPraHMYeCKOro  TOMJIMBA  JUIs  BBIPAOOTKH  «TEMJIOBOI» U
AJIEKTPO’HEPIUH, TMOBEPXHOCTHOE HATSHKEHHE W KaNWUISAPHBIE SIBICHUS B IPHUPOJE,
NEKTPUYECKUE SIBIICHUS B )KUBOU NIPUPOJE.

Xumua: NUCKPETHOE CTPOCHME BEIIECTBA, CTPOEHUE aTOMOB M MOJEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, IOJIy4eHHe HAaHOMATEpUaAJIOB, TEILIOBBIE CBOMCTBA TBEPBIX
T€J, JKUJAKOCTEW M ra3oB, >KMJKHE KPHUCTaJUIbl, JJIEKTPUUYECKHUE CBOMICTBA METAIUIOB,
NMEKTPOJINTUYECKAS TUCCOLMALINS, TAIbBAHNKA, YIEKTPOHHASI MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTb BO3/1yXa, BETPbI, 0APOMETpP, TEPMOMETP.

Texnonozua: npeodbpa3zoBaHue JABUKEHUN C HCIIOJIb30BAHUEM MEXaHU3MOB, YUET
CYXOro M KHMJIKOTO TpPEHHsS B TEXHHMKE, CTaTUYECKHE KOHCTPYKLUH (KPOHIITEHH,
peméTyaTble KOHCTPYKIUH), UCIIOJb30BAHNE 3aKOHOB COXPAHEHUSI MEXaHUKHU B TEXHUKE
(rupockori, BOIOMET U APYrHe), ABUraTelb BHYTPEHHET0 CropaHMs, mapoBas TypOuHa,
OBITOBOM  XOJIONWJIBHUK, KOHJHUIIMOHEP, TEXHOJOTMHM TOJIY4YE€HUS COBPEMEHHBIX
MaTEpUajIoB, B TOM YHCIIE HAHOMATEPUAJIOB, U HAaHOTEXHOJOTUH, DJIEKTPOCTaTUYECKast
3alIKTa, 3a3eMJICHHE JIEKTPONPUOOPOB, ra30pa3psaHbIe JaMIIbl, MOTYIPOBOJHUKOBbIE
puOOPBkI, ralbBaHHKA.

11 KJIACC

Pasnen 4. DiekTpoanHaMuKa.



Tema 4. Maznummnoe noie.

B3anMojeiicTBre MOCTOSIHHBIX MarHUTOB M TPOBOJHUKOB ¢ TOKOM. MarmuTHOE
nosne. BekTtop mMarHWUTHOM WHAYKIUHU. [IpUHIMI Cymeprio3WIMd MarHUTHBIX ITOJICH.
JIuHUM MarHUTHOW MUHIYKIUU.

MarsuTHOE 110JIe MPOBOIHHUKA C TOKOM (IIPSIMOTO MTPOBOJIHUKA, KATYIIKH U KPYTOBOTO
BuTKa). OnbIT Dpcrena.

Cuna Amrnepa, €€ HanpaBJIECHUE U MOTYJIb.
Cuna JlopeHua, e€ HampaBieHHE U MOAYNIb. J[BI)KEHHE 3apsHyKEHHOW 4YacTUIBI B
OJIHOPOJHOM MarHuTHoM mosie. Pabora cuiel Jlopenna.

MarsauTHoOE 110JI€ B BC€IICCTBE. (DeppOMaFHeTI/IKI/I, mapa- 1 JMaMaraeTukKH.

Texuudeckue yCTpOﬁCTBa U TCXHOJIOTHYCCKUC  IMPOLCCCHI: IMPUMCHCHUC
IMOCTOAHHBIX MArHuTOB, JJICKTPOMArHUTOB, TCCTCP-MYJIbTUMCTP, OSJCKTPOABUIATCIIb
ﬂKO6I/I, YCKOPHUTECIIN DJICMCHTAPHBIX YaCTHUII. ﬂemoucmpauuu.

Kaptuna nuHUIl MHAYKOUMUM MarHuTHOTO IOJIS IIOJIOCOBOTO U IMOJKOBOOOPA3HOIO
ITOCTOSIHHBIX MarHUTOB.

KaptuHa nuHWiA MarHUTHOM MHIAYKUHMM TOJIS JUIMHHOTO MPSIMOTO IMPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JeiicTBue cuibl JIOpeHIla Ha HOHBI AIEKTPOJIUTA.

HaGiroienne ABMKEHUS MTydKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[lpyuHumn paecTBUS BIEKTPOUIMEPUTENBHOIO IMPUOOpa MarHUTORIEKTPUUECKON
CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomet,
NPAKMUKym.

HccnenoBanue MaruiuTHOTO MOJIS ITOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTUKOB.

Hccnenosanue nencTBus MOCTOSHHOTO MarHUTA Ha PAMKY € TOKOM.
N3mepenne cuiibl Amnepa.

N3ydenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHre MarHUTHON MHAYKIIMM HA OCHOBE U3MEPEHMS CHIIBI AMITepa.

Tema 5. dnexmpomaznumnan uHOYKYUs.
SIBneHue 3neKTpoMarHuTHON MHAYKUMU. [loTok BekTopa MaruuTHOM nHAYKIMH. DJ1C
MHIYKIHMH. 3aKOH JIEKTpOMarHuTHoW nHAykuuu ®Papanes. BuxpeBoe 31eKTpruecKoe mnoie.

Toxku dyko.
O/IC nHAYKIMY B IPOBOJHUKE, IBHKYILIEMCS B OJTHOPOJTHOM MarHUTHOM IIOJI€.
[IpaBumo JleHna.
NunykTtuBHOCTE. Karynika MHOYKTUBHOCTM B LENM IOCTOSHHOIO TOKa. SIBiIeHHE
camonHAyKIHU. IJ1C caMOMHIyKITUH.
OHeprus MarHUTHOTO TOJIS1 KaTYIIKH C TOKOM.

3JICKTpOMaFHI/ITHOe ITOJIC.



TexHu4eckue yCTpOMCTBA W TEXHOJOTHYECKHE TPOIECChl: WHAYKIIMOHHAS TICUb,
COJICHOH]I, 3aIIUTa OT AJICKTPU3ALNUH TEJI MPH JIBKEHUHU B MATHUTHOM T10JIe 3EMITH.

Hemoncmpayuu.

HalGmronenue siBeHus SJEKTPOMAarHUTHOW UHTYKIIAH.

I/ICCJ'IGI[OBaHI/Ie 3daBUCHUMOCTH BZ[C HHAYKOHUH OT CKOPOCTH HU3MCEHCHUSA MArHuTHOI'O
II0OTOKaA.

[IpaBuio Jlenua.

[Tagenre MarauTa B aIIOMUHUEBOM (MeIHOM) TpyOe.

SIBiIeHNE CAMOMHIYKLIUH.

Uccnenosanue 3apucumoct J/1C caMOMHAYKIIMK OT CKOPOCTU U3MEHEHUSI CHIIbI

TOKa B LIETIH. Yuenuueckuii IKcnepumenm, 1ad6opamopusle padomol, nPAKmuKym.

UccnenoBanue siBeHUs 371€KTPOMarHUTHON UHYKIIUH.

Omnpenenenre HHAYKIIMA BUXPEBOTO MArHUTHOTO TOJIS.

HccnenoBanue siBIeHUS CAMOMHTYKIUH.

COopka MoIeNIH AIEKTPOMAarHUTHOT'O TeHEpaTopa.

Pa3nen 5. Kojied0anus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Komnebarensuas cucrema. CBoOOAHEIE KOJIEOAHUS.

l'apmonnueckne  koneOaHus. KuHemaTmueckoe u JTAHAMHYECKOE
omuCcaHue. JHEPTeTUUECKOE OIHUCAHUE (3aKOH COXpaHEHHUS MEXaHWYECKOU
SHEPTHH). BrIBOI IMHAMHYECKOTO OITMCAHMS rapMOHHYECKHUX
KojcOaHuii U3 HX SHEPTreTUYECKOTO Y KHHEMAaTHYECKOI'0 OIMCAHHS.

Amiumntyzaa u ¢asa xonebanuil. CBs3b aMITUTY/Ibl KOJIEOAHUN NCXOJHON BETMUHHBI C
aMIUIUTYy1aMU Kosie0aHul €€ CKOPOCTH U YCKOPEHUS.

Ileppon wu dactora konebGanuwil. Ileproxg Manmblx cBOOOAHBIX — KoJeOaHMI
MaTeMaTH4ecKoro MasiTHUKa. [leproa cBOOOIHBIX KoIeOaHHH MIPYKUHHOTO MasTHUKA.

[lonatue o 3aryxaromux KonebOaHMsX. BbIHyXIeHHble KosebaHus. Pe3onaHc.
Pe3zonancHas kpuBasi. BiusHue 3aTyxaHus Ha BUJ pe30HAHCHOM KpUBOMl. ABTOKOIE€0aHNU .

TexHMUeckue yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECChl: METPOHOM, 4Yachl,
Kauenu, My3bIKallbHble HHCTPYMEHTHI, ceiicmorpad. Jemoncmpayuu.

3ammmce KOJIe0aTeIbHOTO IBUKEHHUS.

HabntoieHne He3aBUCHMMOCTH Mepuojia MallblX Kosie0aHWil rpy3a Ha HUTH OT

AMIUIMTYBI.

UccnenoBanme 3aryxaroomux KojieOaHUNM U 3aBUCUMOCTH Tepuojia CBOOOJHBIX
KoJ1e0aHui OT COMPOTUBIEHUS.

UccnenoBanmne konebaHui rpy3a Ha MacCUBHOH NpyXKUHE C LEIbl0 (HOPMUPOBAHUS
Mpe/icTaBiIeHU 00 naealbHON MOJIENN PYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUHU NIpU KoleOaHUsIX rpy3a Ha MpYyKUHE.
HccnenoBanue BbIHYXKICHHBIX KOJI€OaHUH.

HaGmonenue pesonanca. Yuenuueckuii ykcnepumenm,
Jnabopamopmvle padGomol, NPAKMUKYM.

I/I3MepCHI/IC nepuoaa CBO60,Z[HBIX KOJIeOAHHMI HUTSHOTO U MNPy XUHHOI'O MAadTHHUKOB.



W3yueHne 3aKOHOB JBM)KEHUS TeJla B X0Jie KoeOaH!ii Ha yIIpyroM MojBece.
W3yuenune NBMKEHUS] HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHHS aMILTUTYABI 3aTYXAIONIUX KOJICOAHUH.
HccnenoBanue BbIHYKIEHHBIX KOJIEOaHUIA.

Tema 2. dnekmpomaznummnoie Konedbanus.

Konebarenbubiii  koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KojeOaHUs B
uaeanbHoM KoseOaTtenbHOM KoHType. @opmyrna Tomcona. CBs3b aMIUIMTYABI 3apsiaa
KOHJICHCATOPa C aMIUIUTYI0M CUJIbI TOKA B KOJIEOATETbHOM KOHTYpE.

3akoH COXpPaHCHUA SHCPIUH B HACATIbHOM Koyie0aTeIbHOM KOHTYpCE.

3aryxamolnue 3JeKTPOMAarHUTHBIC KoJieOaHHs. BBIHYXICHHBIC 3JICKTPOMArHUTHBIC
KOJIEOaHUS.

[TepemenHsbIit TOK. MOIITHOCTh IEPEMEHHOTO TOKA. AMIUIUTYIHOE U JEHCTBYIOIIEE
3HAYCHHE CHJIBI TOKA M HAPSDKCHHS TIPH PA3IMYHON (popMe 3aBUCHMOCTH MTEPEMEHHOTO
TOKa OT BPEMEHHU.

CuHycouaaibHbId NEPEMEHHbIM TOK. Pe3ucTop, KOHJEHCATOp U  KaTylka
WHJYKTUBHOCTH B LM CUHYCOUAAIBHOTO IIEPEMEHHOr0 TOKa. Pe3oHanc TokoB. Pe3oHanc
HaNpsHKEHUM.

Uneanvubiit  tpanchopmartop.  IlpomsBoactBo, mepemada u  moTpeOseHHe
ANEKTPUUYECKOMN SHEPTUU.

DKOJIOTHYECKHE PUCKH IIPH IPOU3BOJACTBEC 2JICKTPOSHECPIUU. KynLTypa HCIIO0JIBb30BaHUA
QJICKTPOSHEPIUN B HOBCG,Z[HCBHOﬁ KHN3HU.

TexHudeckue ycTpouCTBa M TEXHOJIOTMYECKUE ITPOLIECCHI: AIEKTPUYECKUN 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, TUHUU HIIEKTPOIIepeaay.

Hemoncmpayuu.

CB0OOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.

3aBHCHMOCTB YaCTOTHI CBOOOIHBIX KOJIEOaHUI OT HHIYKTUBHOCTH M EMKOCTH KOHTYpA.
OcuusmiorpaMMel 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXaroMMX JIEKTPOMAarHUTHBIX KOJIeOaHHH.

Moens 3JIeKTpOMarHuTHOTO TeHepaTopa.

BrIHYXIeHHBIE CHHYCOHIATbHBIE KOJIEOaHMUS.

Pesucrop, karynika MHIYKTUBHOCTU U KOHJEHCATOP B LIENIH IIEPEMEHHOI0 TOKA.

Pe3onaHnc npu nocie10BaTENbHOM COSAMHEHUN PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH
U KOHJIEHCATOopa.

VY CTpoiCTBO M MPUHIIMIT ICHCTBHS TpaHchopMaTopa.

Mopeinb TUHUN JJIEKTPOIIepEaauH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomeoi,

NPAKMUKYM.

Nzyuenune Tpanchopmaropa.

HccnenoBanne mepeMEeHHOTO TOKAa d4epe3  IOCIENOBATENbHO  COCNMHEHHBIE
KOHJICHCATOP, KaTYIIKY U PEe3UCTOP.

HaGmoieHne 251eKTpOMarHiTHOTO pe30HaHca.



I/ICCJ'ICIIOBaHI/Ie pa6OTBI HCTOYHHKOB CBC€TA B LICIIU IIEPEMCHHOT'O TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbLE GOJIHBL.

MexaHndyeckue BOJHBI, YCIOBUS WX pacnpoctpaHenus. Ilomepeunsie u
MPOJI0JIbHBIE BOJHBL. [lepros, CKOpOCTh pachpoCTpaHeHHUsl W JJIMHA BOJHBI. CBOMCTBA
MEXaHWYECKHUX BOJIH: OTPaXCHHE, MPEJIOMIICHHE, HHTephepeHIIus U TudpaKiiusl.

3Byk. CKopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBoe 3arpsi3HEHHE OKPYKAKOLIEN CPEBI.

DNEKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS U31Yy4EHHUS DJIEKTPOMArHUTHBIX BOJIH. B3anuMHas
OpHUEHTALMsI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaK€HUE, IPEIOMIIEHHE, [OJISIpU3aLus,
uHTephepeHys U AudpaKius.

[IIxana 3;1eKTpOMarHUTHBIX BOJH. [IpuMeHeHNE 2JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U
ObITY.

[IpuHIUIIBEI paTuOCBA3U U TEJIEBUACHUS. Pagronokanus.

9HeKTp0MaFHI/ITH06 3arpsA3HCHUC OKPY)KEIIOH_Ieﬁ CpCabl.
TexHuueckue YCTpOﬁCTBa " NPAKTUYCCKOC MPUMCHCHUC: MY3bIKAJIbHBIC

WHCTPYMEHTBI, pajap, paguoNpUEMHUK, TEJIEBU30p, AHTEHHA, TenedoH,
CBY-nieub,  ynbpTpa3ByKOBasi AMArHOCTHKA B TEXHHUKE U MEAHIIMHE.

Hemoncmpayuu.
OO6pa3oBaHue U PACIPOCTPAHCHHUE TIONIEPEYHBIX U TIPOIOJIBHBIX BOJIH.
Koneb6momnieecs Teno kak MICTOYHUK 3BYKA.
3aBHCUMOCTbD JIJTHHBI BOJIHBI OT YaCTOTHI KOJICOAHMI.
HaGimrotenne oTpaskeHus U MPeIOMIICHUS MEXaHUIEeCKUX BOJIH.
Habmonenue natepdepeHny U AUPpakiui MEXaHUIECKUX BOJTH.
AKYyCTUUYECKHUI pEe30HaHC.
CBoiicTBa ynpTpa3ByKa v €ro MpUMEHEHHE.

HaGnronenue cBsi3m TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM U YacTOTOM
KOJICOaHUIA.

UccnenoBanue CBOWCTB 3JIEKTPOMAarHMTHBIX BOJIH: OTPaK€HHE, MPETOMIICHUE,
nosispu3anus, Audpakuus, tHTepGepeHIus.
O6nHapyxeHue nHPPaKpacHOTo U yIbTPadUOIECTOBOTO U3ITyUECHUH.

Yuenuueckuit 3xcnepumenm, nabopamopnsvie paoomul,
NPAKMUKYM.

I/I3y‘-ICHI/IC napamMeTpoOB 3ByKOBOI>'I BOJIHBI.

W3yuenne  pacnpocTpaHeHHMs  3BYKOBBIX BOJH B 3aMKHYTOM
npoctpanctee. Tema 4. Onmuka.

[IpssMonuHENHOE pacIpOCTpaHEHUE CBETA B OAHOPOAHOM cpene. JIyd cBera. ToueuHsblit
HCTOYHMK CBETA.

OTtpaxxeHue cBera. 3akOHbI OTpaxxeHHs cBeta. [locTpoenue n3o0pakeHuil B MIOCKOM
3epkasie. Chepudeckue 3epkana.

[Ipenomnenne cBeTa. 3aKOHBI npesioMyieHus: cBeTa. AOCONIOTHBIN
II0Ka3areib npenoMiaeHus. OTHOCUTENbHBIN NTOKA3aTENb TPETIOMIICHUS.



ITocTOSHCTBO YaCTOTHI CBETA M COOTHOIIECHHE JJIMH BOJH IPH ITEPexo/ie
MOHOXPOMAaTHUYECKOTO CBETA Yepe3 IPaHuUIly pa3zeia ABYX ONTHUYECKUX CPEl.
Xon myueit B npusme. Hucnepcus ceera. CioxHbIM cocTaB Oenoro ceera. LBer.

IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbII yros IOJHOIO BHYTPEHHEIO

OTpaKEHUS.

CoOuparomue u paccenBarone auH3bl. ToHKasd nuH3a. DOKycHOE paccTOsHUE U
ONTUYECKash CUja TOHKOM JIMH3BI. 3aBUCHUMOCTH (DOKYCHOTO PpACCTOSHHSI TOHKOM
cepruueckoil TMH3BI OT €€ TEOMETPUU U OTHOCUTEIIHHOTO MTOKA3aTeNsl MPEIIOMIICHHS.

@opMyia TOHKOU JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE JIMH30MU.

Xoa y4a, NpOLIEALIErO JIMH3Y IIOJ IPOU3BOJBHBIM YIJIOM K €€ IVIABHOU
ontudeckoit ocu. IlocTpoenne n300pakeHnit TOUKH U OTpe3Ka MPsIMOil B COOMPAIOLITNX U
pacceuBarolIMX JIMH3aX U UX CUCTEMaX.

OnTuueckue npudopsl. Paspemaromiast criocobHoCTh. ['11a3 Kak onTuyeckas cucrema.

[Ipenenasl IPUMEHUMOCTH T€OMETPUYECKOM ONTUKH.

BonnoBas ontuka. Muatepdepenuus cBera. KorepeHTHbIE UCTOYHHUKHU. Y CIOBUS
HaOII0/IeHUsT MAaKCUMyMOB U MUHHUMYMOB B HHTEpP(EpPEHIIMOHHOW KapTHHE OT JIBYX
KOT'ePEHTHBIX HCTOYHHUKOB. [IprMephl KiTacCHIeCKUX HHTEPPEPEHITMOHHBIX CXEM.

Hudpakus cBera. JudpakuuonHas pemérka. YciaoBue HaOMIOJEHHUS TJIABHBIX
MaKCHUMYMOB IIPH MaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonapuzanus ceera.

TexHuyeckue ycTpoiicTBa U TEXHOJIOTHYECKHE MPOIECChl: OUKH, JIyIa, IEPUCKOIL,
(doToanmapar, MUKPOCKOIIL, POESKIIMOHHBII anmnapaT, IPOCBETICHUE ONTHKHU, BOJIOKOHHAS
OMNTHKA, TUPPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHbI OTPa’KEHHUS CBETA.

HccnenoBanue npenomieHus CBeTa.

Habntoienne noaHoro BHYTpEHHET0 oTpakeHus. MoJienb cBeToBo1a.
UccnegoBanue xoia CBETOBBIX IYYKOB YE€pe3 IUIOCKOMAPAJUICNIbHYIO IUJIACTUHY U
MIPU3MY.

HccnenoBanme cBOWCTB N300paKeHH B TUH3aX.

Moaenu MUKpPOCKOIIA, TEIECKONa.

Hab6mronenue nnrepdepeHiuu ceera.

HabutoieHne 11BeTOB TOHKUX MJIEHOK.

Habmonenue nugpakuuu cera.

W3yuenne qupakinOHHON PEIIETKH.

Ha6mronenue audpakiinoHHOTO CIIEKTpa.

Hab6mronenue qucnepcuu cera.

Habmonenue nonsipusanuu cBera.

[IpuMeHeHue noAsIPOUI0B AJI U3yYEHUS MEXAHUYECKUX HAMPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomeot,
NPAKMUKyMm.

I/I3MepeHHe IMMOKa3aTeyid MPECJIOMIICHUA CTCKIIA.



UccnenoBanmne 3aBucUMOCTH (DOKYCHOT'O pAacCTOSHUS OT BellecTBa (Ha MpuUMepe
KUJKHUX JTHH3).

N3mepenne poKyCHOro pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonydenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3€pKaJia U JIMH3bIL.

[Tony4yenue n300pakeHNs B CUCTEME U3 JBYX JIUH3.

KoHcTpynpoBaHue TeeCKONUYECKUX CUCTEM.

Ha6monenue nudpakuuu, nHTephEepeHN U NOIspU3aIiK CBETA.

W3ydenue nonspusanuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTU AUDICKTPUKA.

N3yuenne naTepepeHInn Ja3epHOro N3TYYeHUS Ha ABYX LIETAX.

HaGmonenue aucriepcum.

Habmonenue u uccnenoBanue AU pakiimoOHHOTO CIIEKTpA.

N3mepenne 1uHbl CBETOBOM BOJIHBI.

[Tonydenue cekTpa U3Iy4yeHUs: CBETOMO 1 TIPU MTOMOIIH TU(DPAKIIMOHHON PEHIETKY.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH.

['paHuLIBI TPUMEHUMOCTH KJIIACCUYECKOW MEXaHUKH. [1oCcTyaTsl crienuaibHONM TEOpUU
OTHOCHUTEJIbHOCTH.

[IpocTpaHCTBEHHO-BPEMEHHOM  WHTEpBAall. IIpeobpazoBanus JlopeHna.

YcnoBue npuuuHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeINICHUE
BPEMEHH U COKpAILEHUE JITTUHBI.

DHEprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl C 3HEpPTrUen U UMIYJIbCOM PEISATUBUCTCKOMN YaCTHUIIbl. DHEPTHUs MOKOSI.

TexHuyeckue ycTpoiicTBa U TEXHOJIOTUYECKUE MPOLIECCHI: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTEIHU 3apsKEHHBIX YaCTHIL.

Y4eHnuecKkui IKCIEPUMEHT, J1a0opaTOpHbIE padOThI, MPAKTUKYM.

Omnpenenenre UMITYJIbca U SHEPTHH PENSATUBUCTCKUX YacTHll (1o (oTorpadusM TpEeKoB
3apsKEHHBIX YAaCTULL B MATHUTHOM T10JIE).

Pa3nea 7. KBantoBas pusuka.

Tema 1. KopnycKynapHno-601H08601 0yanusm.

PaBHOBecHOe TeruioBoe M3iIydeHHE (M3IydeHHE aOCOIIOTHO YEPHOro Temna). 3aKOH
cMmemnenust Buna. I'nmmoresa Ilinanka o KkBaHTax.

@®oTOHBI. DHEPTUS U UMITYJIbC (HOTOHA.

®ororpdexr. Ombitet A. I'. CroneroBa. 3akonsl (oTodpdekra. YpaBHEHHE
Oitamretina st potodrddexra. «KpacHas rpanuna» porosrddexra.

JlaBneHue cBera (B YaCTHOCTH, JaBJEHHE CBeTa Ha aOCOJIIOTHO MOTJIOMIAOUIYI0 U
a0COJIOTHO OTpakarotyto nmoBepxHocTsh). OnbrTel [1. H. JleGenena.

Bomnoseie cBoiicTBa yacTull. Bonnsl ne bpoins. Jlnuna BoaHe! ne bpoiins u pazmepsl
o0acTy JOKaIu3aluy ABMKYIIEHcs yacTullbl. KopmycKymsipHO-BOTHOBOM Tyaan3M.
Judpakius >7eKTPOHOB HAa KpUCTAILIaX.

Crnenuduxka wu3MepeHudr B  Mukpomupe. COOTHOIIEHUS HEONpenenEHHOCTEeMH

I'eiizendepra.

TexHuueckue  ycTpoWcTBa M TEXHOJIOTMUECKHE  IPOLIECCHI:  CHEKTPOMETP,
¢doTo3eMeHT, POTONATUHK, TYHHEIbHBII MUKPOCKOII, COJTHEYHAast OaTtapest, CBETOAUOI.



Hemoncmpayuu.

®dotor(h ekt Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETO GoTtodddexra.

UccnepoBanue 3aBUCUMOCTH COMTPOTUBIICHHS TTOTYTIPOBOAHUKOB OT OCBEIIEHHOCTH.
Cseroauos.

Connevnas 6arapes.

Yuenuueckuii 3xcnepumenm, nabopamopmusvie padomeut,
NPAKMUKYM.

HccnenoBanue poropesucropa.

N3mepenue nocrossaaol [lnanka Ha ocHOBe uccnenoBanus hotodrddexra.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€PE3 CBETOIUO]] OT HAITPSKCHHSL.

Tema 2. @uzuka amoma.

OmnbITHI IO KCCIIEIOBAHUIO CTPOCHUS aroma. [lmanerapHas mojiesb atoma Pesepdopaa.

IToctynats! bopa. M3nyuenue u nornomeHne GOTOHOB IPU IEPEXOJIE aTOMa C OJJHOTO
YPOBHSI SHEPTUU Ha APYTOM.

Bunei criektpoB. CieKTp ypoBHEH 3HEpruu aToMa BOJA0PO/a.

CrioHTaHHOE M BBIHYKJEHHOE U3nyueHue cera. Jlazep.
TexHuyeckue YCTpOICTBA M TEXHOJOTHYECKHE MPOLECChl: CIEKTPAIbHBIN aHaIu3
(ciekTpocKoM), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopaenb onbiTa Pezepdopna.

Habnronenne muHeHyaThIX CIIEKTPOB.

YCTpOUCTBO U IEHCTBHE CYETUNKA HOHU3UPYIOIINX YaCTHIL.
Onpenenenne JIMHBI BOJIHBI JIA3EPHOTO U3JIYYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomei,

npaKmuKym.

HabmtoneHue nuHeuaToro crnekrpa.

HccnenoBanue cnexkrpa paspeKEeHHOIO AaTOMapHOTO BOAOPOJA U HU3MEPEHHUE
noctosiHHoM Punbepra.

Tema 3. Duszuka amommno20 A0pa u 71eMeHMAPHHLIX

yacmuy.

Hyxnonnas monens siapa ['eiizenoepra—lBanenko. 3apsin siapa. MaccoBoe 4uucio sjpa.
H3oTomsI.

PannoaktuBHOCTh. Anbda-pacnaa. IJIEKTPOHHBIM W TO3UTPOHHBIM OeTa-pacra.
lamMmmanznydenue.

3aKoH paJiMOaKTUBHOTO pacnaaa. PaguoakTuBHbIe N30TONBI B Ipupoze. CBolicTBa
MOHU3HUPYIOUIETO U3NIy4eHUs. BiausiHue paiuoakTUBHOCTH HA KHUBbIE OPTaHU3MBI.
EctectBennsblil poH nznyuenus. Jlozumerpus.

DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledexT Maccsl sapa.

Snepusle peakuuu. [leneHue u cuHTe3 suep. SnepHsie peaktopsl. IIpobiembr
YIPABISEMOTO TEPMOSIEPHOIO CHHTE3a. DKOJOTMYECKUE ACIIEKTHl Pa3BUTHUS AJEPHOMN
OHEPIEeTUKU.



MeToibl perucTpanuy U UCCIICI0BAHUS SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTAIbHBIE B3auMoieiicTBUs. baprnoHnbl, Me30HBI U JienToHbI. [IpencraBienue
o CranmaptHoil Mmozenu. KBapk-ritooHHas MOJIEb aJpOHOB.

®usuka 3a npeaenamu CtanaapTHod Mojiend. TéMHas MaTtepus v TEMHas SHEPTHUsl.

EnuncTBO (DM3nYecKoil KapTHHBI MUpA.

TexHuueckrue YCTpPOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: JO3UMETP, Kamepa
Bunbcona, siaepHbIi peakTop, TEPMOSIEPHBI peakTop, aToMHass Oom0a, MarHWTHO-
pe3oHaHCHast ToMorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopuwvie padomot,

NPAKMUKym.

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA ¢ UCTIOIB30BAHUEM JIO3UMETPA.

N3ydenue nmormioieHus: 6eTa-4acTuil

amomunuem. Paznen 8. iiemMeHTHI acTpoHOMHUH

H aCTPOPU3UKH.

Otanbl pa3BUTUA acTpoHOMUHU. [IpHKIagHOE M MHPOBO33PEHUYECKOE 3HAUCHHUE
acTpoHoMuU. [IpuUMEHUMOCTH 3aKOHOB (PH3UKHU IJI OOBICHEHUS TPUPOJIBI KOCMUYECKUX
00BEKTOB.

Meroasl acTpoHOMHUYECKUX HccienoBaHuil. COBpEMEHHBIE ONTHUYECKHE TEJIECKOIIBI,
PaJIMOTENIECKOITBI, BHEATMOC(epHast aCTPOHOMHUSI.

Bun 3Bé3nnoro Heba. Co3pe3nus, sipkue 3BE3/1bl, INIAHETHI, UX BUAUMOE JIBUKEHUE.

ConHeyHas cucTeMa.

Connie. ConHeyHasi akTUBHOCTh. McTounuk sHeprun CoHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. [[narpamMma «CHEKTpalbHBIA Kilace —
CBETUMOCTB». 3BE3MIbI TJIABHOM IOCIEIOBATEIIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB)» JJIsl 3BE3] IVIABHOM MOCIEAOBAaTENIbHOCTU. BHyTpeHHee CTpoeHHe 3BE3N.
CoBpeMeHHbIE MTPEACTABICHUS O MPOUCXOKACHUH U 3BOMoUMU COJHIIA U 3BE3/. DTarbl
JKU3HU 3BE3].

Mneunsiii [Iyte — Hama 'anaktuka. [lonoxenne u npuxenne ConHua B ['anakTuke.
Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE IBIPHI B SAPAX TAITAKTHK.

Bcenennas. Pacmmupenue Beenennoil. 3akon Xa60ma. Pasoeranue ramaktuk. Teopus
Bonwmoro B3peiBa. PenrkroBoe u3nyueHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npobieMbl aCTpOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmonenuss 3BE3mHOrO HEeOa HEBOOPYKEHHBIM TJa30M C HUCIHOIB30BAaHUEM
KOMITBIOTEPHBIX TPHUIOKEHUN ISl OTMpeeNieHUs] MOJOKEeHHsI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31s1 CEeBEPHOIO MOMYyIIapHs U sIPKUE 3BE3/BI.

HabGmonenuss B teneckon JIyHBI, TUTaHeT, TyMaHHOCTEH W 3BE3IHBIX CKOIUICHHU.

Pu3nyecKuil NPaKTHKYM.

CnocoObl m3MepeHust (U3MUECKUX BEIMYMH C HMCIOJIh30BAaHHUEM aHAJIOTOBBIX H
UQPOBBIX H3MEPUTETBHBIX TPUOOPOB M KOMIBIOTEPHBIX JAaTYUKOBHIX CHCTEM.



AOCONIIOTHBIE M OTHOCHUTENbHBIE IOIPEHIHOCTH HM3MEPEHHH (U3NYECKUX BEIUYUH.
OrnieHka rpaHuil MOrpenIHOCTEN.

IIpoBeneHne KOCBEHHBIX M3MEPEHUH, MCCIEIOBAaHUN 3aBUCUMOCTEH (U3NUECKUX
BEJIMYMH, TIPOBEpPKAa TPEAJIOKECHHbIX THNOTe3 (BbIOOp U3 paboT, OMHMCAaHHBIX B
TEMAaTUYECKUX pasfenax «YUYEeHWYECKUH OJKCIEPUMEHT, JabopaTopHble paloThI,
IIpakTUKym»). Obo01aoee NOBTOpeHUe.

OO06o0OmeHrne W CUCTeMaTu3alusl COACPKAHHSI  Pa3/ie]loB  Kypca

«MexaHuKka,

«MonexynspHasi GU3UKa U TEPMOJUHAMUKAY, «DIEKTPOAUHAMUKAY, «KoIeOaHus 1 BOITHBI,
«OCHOBBI CHEUHATBHON TEOPUH OTHOCHTEIbHOCTHY», «KBaHTOBasg Qu3nkay, «IIEeMEHTHI
aCTPOHOMMU U aCTPOPUIUKI.

Ponb pusuku 1 acTpOHOMUY B SKOHOMHYECKOMH, TEXHOJIOTUYECKOM, COIMAILHON U
STHUYECKOU cdepax NesTeTLHOCTH YelIOBeKa, POJjb M MECTO (PM3UKU M aCTPOHOMHUHU B
COBPEMEHHOM HAay4YHON KapTUHE MMPA, 3HAYEHUE OIMCATEIbHOM, CUCTEMAaTU3UPYIOILEH,
OOBSICHATENIHOW U IPOTHOCTUYECKOH (QYHKIMI (PU3NIECKOI TeOpUH, poib PU3NIECKON
TEOpUH B (OPMHPOBAHUU TIPEACTABICHUH O (U3NYECKOH KapTUHE MHpPa, MECTO
¢u3nveckoil KapTHHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEJCTaBICHUN O IPUPOJE.

Me:xnpeameTHbie CBSI3H.

Wzyuenne kypca pusuku yrimyonénHoro ypoBHs B 11 Kiacce oCymIecTBIsSETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBS3EH C KypcaMH MaTeMaTHKH, OMOJIOTHH,
XHMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie nonamus, CeA3AHHbLIE C U3YUEHUEM MEMO008 HAYYHO20
nO3HaHUA: SIBIICHUE, HAYYHbIA (hakT, runore3a, pusnueckas BeIMYMHA, 3aKOH, TEOPHS,
HaOJIto/IeHNe, JKCIEPUMEHT, MOJEIUPOBaHHE, MOJENIb, U3MEpPEHHE, IOrPEIIHOCTH
M3MEPEHHH, U3MEPUTENbHBIEC TPUOOPHI, IU(poBas TabopaTopus.

Mamemamuxka: pelieHue cUcTeMbl ypaBHeHUH. TpuroHoMerpuueckue QyHKIUH:
CHUHYC, KOCHUHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
BexkTopsl M uX NpOEKIMH HAa OCH KOOPAMHAT, CJIOXEHHE BEKTOpoB. lIpon3BoaHble
aneMeHTapHbIX (pyHKIMHA. [Tpu3Haku mono0ust TpEeyrolnbHUKOB, ONpeaesieHHe MIIoLa 1
IUIOCKUX (hUryp u o6béma Ted.

Buonozusa: 3nekTpuyueckue SBICHUS B )KUBOU NpUpoe, KojaeOaTeabHble IBUKECHUS
B JKMBOM TIPUPOJE, DKOJOTMYECKHUE PHUCKH IPU MPOU3BOJACTBE DIIEKTPOIHEPIHUH,
NEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKAIOLIEH Cpeabl, YIbTPa3ByKOBas JUArHOCTHKA B
MEIUIIMHE, ONTUYECKUE SIBICHUS B )KUBOM NPUPOJE.

Xumusa: CTpOEGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHaIH3.

TI'eozpaghusa: marauTHBIE TIOTIOCA 3€MITH, 3AJI€KH MAarHUTHBIX pYA, poToCchEMKA 3eMHOM
MOBEPXHOCTH, cercmorpad.

Texnonozua: TPUMEHEHHE  IIOCTOSHHBIX  MarHUTOB,  3JEKTPOMAarHUTOB,
AJIEKTPOBUraTens SIkoOu, reHepaTop MepeMeHHOro TOKa, UHAYKIIMOHHAS 1e4b, JUHUU
NIEKTponepeaay, 3JIEKTPOABUIaTENb, pajgap, PaaUONpPUEMHMK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-neus, ynpTpa3ByKkoBas JUArHOCTUKA B TEXHUKE, TPOCKIIMOHHBIH anmnapar,



BOJIOKOHHAsl OITUKA, COJHeYHas Oarapesi, CIYTHUKOBbIE TNPUEMHUKH, SACpHas
SHEPreTHKA U SKOJOTHYECKHE aCIIEKThI €€ Pa3BUTHSI.
[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 ®U3UKE HA
YPOBHE CPEJJHEI'O OBILIETO ObPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE Pe3yJbTaThl OCBOCHUS ydeOHOro mpeamera «DU3HKa») TOJDKHBI
OTpakaTb  TOTOBHOCTH M  CIIOCOOHOCTh  OOYyYaloOlUXCS  PYKOBOJICTBOBATHCS
chOpPMUPOBAHHON BHYTPCHHEW TO3HMIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpHUEHTAIIWI, MO3UTUBHBIX BHYTPEHHUX YOCKICHHI, COOTBETCTBYIOIIUX TPATUITIOHHBIM
LIEHHOCTSIM POCCHUICKOro 0O0IlecTBa, PAaCIIMPEHUE KUZHEHHOrO OIbITa U OIbITa
JEATEIbHOCTH B MPOLECCE pealM3alid OCHOBHBIX HAIpaBJICHUN BOCHUTATEIbHOU
NEeATEIbHOCTH, B TOM YUCIIE B YACTHU:
rPakIaHCKOr0 BOCIIMTAHUSA:

*  chOpPMHUPOBAHHOCTh TPAXKAAHCKOM TMO3UIMKM OOYYAIOMIETOCs Kak aKTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUHCKOI0 00IIIECTBa;

* MPUHATHE TPAJAULUOHHBIX OOIIECUYETOBEUYECKUX T'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEIA;

* TOTOBHOCTbH BECTH COBMECTHYIO JESATEIILHOCTh B HHTEpPECAX I'Pa)KIaHCKOr'0 OOIECTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTEILHOM OpraHU3aInu;

* YMEHHE B3aMMOJICHCTBOBATh C COLUHMAJIBHBIMM HHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMU U Ha3HAUCHUEM;

* TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKOU IEATEIILHOCTH.

NAaTPHOTHYECKOI0 BOCIIUTAHUSA

*  chopMHPOBAHHOCTH POCCUUCKOM IpaskJaHCKON UICHTUYHOCTH, TATPUOTH3MA;

* 1IEHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JTIOCTHIKEHUSM POCCHUMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

*  c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHMS;

*  crocOOHOCTb OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS], ODUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YUYEHOT0;

* 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOrO OYyIyIIEro.

3CTETHYECKOr0 BOCTIMTAHUA:

* OCTETHMYECKOE OTHOUIEHHE K MHpPY, BKIIOYas 3CTETUKY HAy4yHOTO TBOPYECTBA,
npucyuiero Gpu3nyeckon Hayke.

TPYAOBOI0 BOCIIMTAHUSA:

* UHTEpeC K pa3IuyHbIM cepam MpodecCHOHATBHONW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOM, YMEHUE COBEPIATh OCO3HAHHBIN BBIOOp Oyaymien
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

* TOTOBHOCTH U CHOCOOHOCTH K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 001acTh (PU3UKHU HA
MPOTSHKEHUU BCEH KU3HU.



IKOJOIMYECCKOro BOCIMTaHuA:

cOpMHPOBAHHOCTh JKOJOTMYECKOH KyJIbTYphI, OCO3HAHHE ITI00aJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUITAHUPOBAHKE U OCYLICCTBICHUE JCHCTBHI B OKPY)KarOLICH cpejie Ha OCHOBE 3HAHUS
Heaell yCTOMYMBOrO pa3BHTHS YEIOBEUECTBA; PACIIMPEHUE OIBITA JEATEIbHOCTH
IKOJIOTMYECKOW HANPABJICHHOCTH HA OCHOBE MMEIOIINXCSl 3HAHUH 10 (DU3UKE.

IHEHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHWE IEHHOCTH HAYYHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3Y4YCHUS
GU3MKH  OCYWIECTBIATH  HPOEKTHYIO W HCCIEAOBATEIbCKYIO  JIESTEIbHOCTh
WHIUBHTyaJIHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTebHbIE YHHBepPcaJIbHbIE yueOHbIe AeiicTBus ba3oBbie
JOrnuecKue neficTBuA:

CaMOCTOSTENIbHO (OPMYIUPOBATh U aKTyaIM3UPOBaATh MpOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNEeNATh UEIU ACSITEIbHOCTH, 3a/1aBaTh MAPAMETPhl U KPUTEPUU UX JTIOCTUKEHUS;
BBISBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B paccMaTpUBaEMbIX (DH3MUIESCKUX
SABJICHUSIX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JCSATEIHHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISM,
OIICHUBATh PUCKH MOCIEICTBUI AESITEIBHOCTH;

KOOPJMHHUPOBATh M BBIIIOJHATH PabOTy B YCIOBHUSX PEATbHOrO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3sBUBATh KPEAaTUBHOC MBIIIIJICHUEC ITPU PCHICHUHN )KM3HCHHBIX HpO6JI€M.

Ba3oBbIe nccienoBaTenLCKHeE AeliCTBUA.

BJIaJI€Th HAYYHOH TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHATUAMHU U METOJaMH (hU3UUECKON
HayKH;

BJIa/IETh HaBbIKaMH y4eOHO-HUCCIIEI0BATENIbCKON U MPOEKTHOM €ATEIbHOCTH B 00JIaCTH
¢u3uKy, CrnocoOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOMCKY METOJIOB
pewmieHus 3a1a4  (pU3MYECKOrO COAepkKaHUs, NPUMEHEHUIO pPa3UYHbIX METOOB
MO3HAHMS;

BJIAJIETh BUJAMHU JIEATEIBHOCTHU I10 MOJIyYEHUIO HOBOTO 3HAHMSI, €r0 MHTEPIPETALNH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IUYHBIX Y4EOHBIX CUTYallUsAX, B TOM YHCIIE PH
CO31aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBIABJIATE TPHUYUHHO-CJICACTBCHHBIC CBA3HW W AKTYAJIM3UPOBATH 3a4da4dy, BBIIABUIATH
THUIIOTE3Y eé peUICHH A, HAXOAUTH apryMCHTEI I NOKA3aTCIILCTBA CBOUX YTBep)KHCHHﬁ,
3a1aBaThb MapaMETpPbl U KPUTCPUHN PCIICHUSA;



AHAJIM3UPOBATE IOJYUCHHBIC B XOAC PCIICHHUA 3adadyu PE3yJbTaTbl, KPUTHUYCCKU
OLCHUBATh UX JOCTOBCPHOCTD, IIPOTrHO3UPOBATHE U3SMCHCHUC B HOBBIX YCIIOBUAX;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4 B 00Pa30BaTE/IbHON EATEIbHOCTH, B
TOM YHCJIE IPU U3YUYEHUH (DUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

YMETb IIEPEHOCUTh 3HAHUS N0 (HU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACSITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUI'aTh HOBBIC UJCH, IIPEAJIaAraTb OpUriHaJIbHBIC IIOAXOAbI U PCIICHUS,; O

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTePHATUBHBIEC PELICHHUS.
Pabora ¢ unopmanmeii:

BJIQJICTh HABBIKAMU MMOTYYCHHS MHPOPMAITUHU (PU3HUECKOTO COJIEPIKAHUS U3 UCTOUYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATh IOUCK, aHAJIM3, CUCTCMATH3AlMI0 U
HMHTEPIIPETALMIO HHPOPMALIMK Pa3IMYHbIX BUIAOB U (HOPM IIPEICTABICHHUS,

OILICHMBATh JJOCTOBEPHOCTh MH(OPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pCLICHHMH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3AlMOHHBIX 3a7ad C
coOiroficHMeM TpPeOOBaHUH  APrOHOMHUKH, TEXHHUKH O€301aCHOCTH, T'MTHCHBI,
pecypcocOepeKeHusl, TPABOBBIX M OATHYECKUX HOPM, HOPM HH(OPMAIMOHHON
0€e30I1aCHOCTH;

CO3/1aBaThb TEKCThl (DU3MYECKOTO COJEp:KaHUS B Pa3IUYHBIX (opmarax ¢ y4EToMm
Ha3HAuYeHUS MHPOPMALMU U IEIEBOW ayIWTOPUH, BBIOMpAs ONTUMAIbHYIO (Gopmy
IIPEICTABJICHNS U BU3YAIIM3aLAH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelcTBUA:

OCYIIECTBIISATh O0IIEHNE HAa YpOoKaxX (PU3UKHU M BO BHE-YPOUHOU €SI TEIILHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK) TOUYKY 3PEHHUSI C UCIOJIB30BAHUEM SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCIOJI30BaTh MPEUMYIIECTBA KOMAHHOW U WHIUBUIYAIbHOU PabOTHI;
BBIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUM C yUETOM OOIIUX MUHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4J€HA KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH
JEUCTBUSA MO €€ JOCTHKEHUIO: COCTABJIATH IUIAH JACHMCTBHUH, pacupeiensaTh pOiU C
y4€TOM MHEHUN YYaCTHUKOB, 00CYX/IaTh Pe3yabTaThl COBMECTHOM pabOTHI;

OIICHWBATh KayeCTBO CBOETO BKJIAJla M KaXJOr0 Y4YaCTHHKA KOMAaHIbI B OOIIWiA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UAEH C MO3ULUHUHA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYAIUsX,
MPOSIBIISATE TBOPUECTBO W BOOOpakeHHWE, OBITh HHHUIIMATUBHBIM. PeryJisiTUBHBIE
YHHBepcaJbHble y4eOHbIe aeiicTBust CaMooOpranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JACITEIHHOCTh B 00JaCTH (QU3UKU U
ACTPOHOMHUH, BBISIBIISITH MIPOOJIEMBI, CTABUTH U (hOPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS pACUETHBIX U KaYE€CTBEHHBIX 3a7ad, TUIaH
BBINOJIHEHUS [IPAKTUYECKON paboThl ¢ YYETOM HMMEIOIIHUXCSI PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEH U IIPEAIIOYTEHUM;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX NPEANOUTECHUH;

JieN1aTb OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32
peleHue;

OLICHUBATh MIPHOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO S3PYIAUIHMA B 00JIacTé (U3UKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLIHMOHAJIBHBIA HHTEJJIEKT:

JAaBaTb OLUCHKY HOBBIM CUTYyallWsAM, BHOCUTb KOPPCKTUBLI B ACATCIBHOCTh, OUCHHUBATDH
COOTBETCTBUC PC3YJIbTATOB LECIISAM;

BJIAJCTh HABbIKAMUM IIO3HABATEJIILHOM pEe(IEKCMM KaK OCO3HAaHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIMTENBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

HCIIOJIB30BAaTh HpI/IéMBI pe(I)J'IeKCI/II/I AJIL OLICHKU CUTYalluu, BBI60pa BCPHOI'O PCHICHMA,
YMCTb OLICHUBATb PUCKHU U CBOCBPECMCHHO NPUHUMATD PCHICHUA 110 UX CHUKCHUILO,
MNPUHHUMATDh MOTHBBI U ApT'YMCHTBI APYT'UX IIPH aHAJIN3C PE3YJIIbTATOB ACATCIIBHOCTH,
IIPUHUMATb CC6$I, IIOHKUMasA CBOM HEAOCTATKHN U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI U APTYMEHTHI IPYIUX [IPU aHAJIM3€ PE3yJIbTaTOB JieaTenbHoCcTH; [
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B nmponecce AJOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IMMPOrpaMMbI IO (i)I/ISI/IKC JIIA

YPOBHsI CpeJiHero o01ero oopa3oBaHusl y 00yJarOIIUXCsl COBEPIICHCTBYETCS] SMOIIMOHATBHBIN
WHTEJIICKT, MPEATOIaralonui choOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIONIEr0 CHOCOOHOCTh ITOHMMAaTh CBOE OMOIHMOHAIBHOE
COCTOSIHHE, BU/IETh HAIIPaBJICHUS Pa3BUTHsI COOCTBEHHOW SMOIIMOHATIBLHOM cepbl, OBITh
yBEpEHHBIM B ce0e;

CaMOpEeryJIMpoBaHus, BKJIFOYAOIECT O CaMOKOHTPOIJIb, YMCHHUE IMPpUHHUMATDH
OTBETCTBEHHOCTH 3a CBOE IIOBCACHHUC, CIIOCOOHOCTH AAalTUPOBATHCA K OMOITNOHAJIbHBIM
N3MCHCHUAM U IIPOABJIATH FH6KOCTL, OBITh OTKPBLITHIM HOBOMY;

BHYTPEHHEN MOTHMBAIMM, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LIEJIM U YCHEXY,
ONTUMM3M, UHULIUATUBHOCTh, YMEHUE AEUCTBOBAThH, UCXOMS U3 CBOUX BO3MOXHOCTEH;
AMIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh 3MOILMOHAIBHOE COCTOSHUE JIPYTHX,
YYUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKUBAHMUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAWBaTh OTHOIIEHUS C
JPYTUMH JIIOABMHU, 3200THTHCS, POSIBIIATH MHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

[MPEAMETHBIE PE3VJIBTATHI



K xonny oOyuenus B 10 knacce npeaMeTHbIe pe3ylbTaThl Ha YIIIyOJEHHOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIINXCS YMEHUH:

IOHUMaTh pPOJb (U3UKK B HKOHOMMUYECKOW, TEXHOJIOTMYECKOM, 3KOJOIMYECcKOH,
COLMAIBHOW M ATUYECKON cepax AesTeIbHOCTH YEJIOBEKa, POJIb U MEeCTO (DM3UKU B
COBPEMEHHOM Hay4HOU KapTUHE MUPA, 3HAYEHUE OIIUCATEIBbHOM, CUCTEMAaTU3UPYIOLLEH,
OOBSICHUTENIBHOM W TPOTHOCTUYECKON (QYHKIUI (PHU3MUECKOW TEOpHUH — MEXaHMKH,
MOJICKYJISIPHOM (QU3UKU U TEPMOTUHAMUKH, POJIb (PU3NYECKOM TeOpur B JOPMHUPOBAHUHU
IpeCcTaBiIeHUi 0 (PU3NYECKON KapTHHE MUPA;

pa3ianyaTh yCIOBUS IPUMEHUMOCTH Moenel (U3NYECKUX Tl U MPOIECCOB (SIBICHUN):
WHepIanbHas cucTeMa OTcuéra, abCONOTHO TBEPIOE TEJO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUKEHUE, CBOOOTHOE MaJieHne, abCOMOTHO ynpyras aedgopmanus,
abCOIIIOTHO YIPYyroe 1 abCOIIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJIECIN

rasza, *XUIAKOCTH M TBEPAOTO (KPUCTALIMYECKOTO) Tesla, UACAIbHBIM a3, TOUYCYHBIN
3apsil, OAHOPOJHOE AIEKTPUUECKOE I10JIE;

pasnuuath yclIoBUA (TpaHMIlbl, OOJACTH) NPUMEHHUMOCTH (PU3UYECKHX 3aKOHOB,
MOHMMATh BCEOOUMI XapakTep (YHIAMEHTAIbHBIX 3aKOHOB U OrPaHUYCHHOCTh
UCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAJM3UPOBATh W OOBSICHATH MEXAaHHYECKHE IIPOIECChl W SBJICHUS, MCIOIB3YS
OCHOBHBIC TIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIHHOCTh MEXaHHYECKOTO
IBUXKEHHS, (OpMYJIbl KMHEMAaTUKH PAaBHOYCKOPEHHOIO JBHKEHHS, MPEOOpa3oBaHUS
["anunes A CKOPOCTH M IEpeMeNeH s, 3aKOHbI HpI0TOHA, TPUHIIUIT OTHOCUTEIHHOCTH
[anunes, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBI COXpPAaHEHHsS UMIyJIbca U
MEXaHMYECKOM PHEPIruu, CBA3b paObOTHI CUJIbI C U3BMEHEHHEM MEXaHUYECKO 3HepTuu,
YCIIOBUSL pPaBHOBECHS TBEPAOTO Tejia), MPU STOM HCIOIb30BaTh MaTeMaTHUECKOe
BBIPDAKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUS TPUMEHUMOCTH (U3HUYECKUX 3aKOHOB:
npeoOpa3zoBanuii ['anmuies, BTOpPOrO H TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB
COXpaHEHHUS UMITYJIbCa M MEXAaHMYECKOW SHEPTHH, 3aKOHA BCEMUPHOTO TATOTCHUS;

AQHAIN3UPOBATh U OOBSACHATH TEIJIOBBIE MPOILECCHl M SBJIEHUS, HCIOIb3YsI OCHOBHBIE
nosioskeHnss MKT u 3akoHbI MOTEKyIsipHON (DU3UKU U TEPMOJUHAMUKY (CBS3b 1aBIECHUS
UJCANBHOIO Ta3a CO CPEIHEW KUHETHYECKOM DSHEpruedl TEIUIOBOIO JBHKEHUS U
KOHILICHTpaLUEN €ro MOJIEKYJI, CBS3b TEMIIEPATYPBI BELIECTBA CO CPEAHEN KUHETUUECKOU
DHEPIrUeH TEIIOBOI0 [BMIKEHUS €ro 4YacTHIl, CBA3b MNABJIICHHUS HJEaJbHOIO rasa ¢
KOHIIEHTpALMEN MOJIEKYJI M €0 TeEMIIepaTypol, ypaBHeHue MenneneeBa—KnanelipoHna,
NEPBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS SHEPIHU B TEIJIOBBIX Ipolieccax),
IIPH 3TOM HCIIOJIB30BAaTh MAaT€MAaTUYECKOE BBIPAXKCHUE 3aKOHOB, YKa3blBaTh YCIOBUS
IPUMEHUMOCTH ypaBHeHMsI MeHneneeBa— Knaneiipona,

aHAJTU3UPOBAaTh U OOBACHATH JJIEKTPUUECKUE SBJICHUS, MHCIOIb3ysd OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHHUS 3JIEKTPUUYECKOro 3apsijia,
3akoH KynoHa, moTeHIIMaIbHOCTb 3JIEKTPOCTATUUYECKOTO MOJIs], IPUHLIUIT CYTIepIIO3ULIUN
ANEKTPUYECKUX TOJIEH, TPU STOM yKa3blBasl yCIIOBUS MPUMEHUMOCTH 3akoHa KyroHa, a
TaKk)K€ MPAKTHUECKU Ba)KHbIE COOTHOIICHHMS: 3aKOHBbI OMa JJii yyacTKa LeNu U AJis
3aMKHYTOH 3JIEKTpHUECKO 11emu, 3akoH J[xoynsa—Jlenna, npasuna Kupxroga, 3akoHbI
®dapajes 171 2JIEKTPOIU3A);



OIIUChIBATH (1)I/I3I/I‘ICCKI/IG MMpoHCCChl U SABJICHUSA, UCIIOJIb3YS BCIMYHUHBI: ICPCMCIICHUC,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ia U CUCTEMBI TEJl, CUJIa, MOMEHT CHJIBI, JABJICHUE,
NOTEHIMAJbHAs. SHEPIus, KUHETUYeCKas SHEeprusi, MeXaHudeckas 3Heprusi, padora
CHUJIBI, IEHTPOCTPEMUTENIBHOE YCKOPEHUE, CUIIA TSHKECTH, CHJIA YIIPYTOCTH, CHUJIA TPEHHUS,
MOIIHOCTb, SHEPIHUs B3aUMOJIeHCTBUS Tesia ¢ 3eMIIEN BOIU3HU €€ TOBEPXHOCTHU, SHEPTUs
ynpyroid aedopManuu MpyXHHbBI, KOJIWYECTBO TEIJIOTHI, aOCOJIOTHAs TeMIepaTrypa
Tena, paboTa B TEpPMOIMHAMUKE, BHYTPEHHSS S3HEPTUS UACATBHOTO OJHOATOMHOTO rasa,
paboTa MJ€aNnbHOIO ra3a, OTHOCHUTEJIbHAsl BIIaXHOCTh Bo3ayxa, KIIJ wuneanbHOro
TEIUIOBOTO JBUIaTElNs; DIEKTPUYECKOE II0JIE, HAIPSHKEHHOCTD JIEKTPUYECKOrO OIS,
HaIpPsODKEHHOCTh I10JII TOYEYHOIO 3apsja WIM 3apsHKEHHOIO Inapa B BAKyyMe€ U B
JUDJIEKTPUKE, IIOTEHLHAN JJIEKTPOCTATHYECKOrO0 IIOJIs, PAa3HOCTh ITOTEHIMAJOB,
JNEKTPOABIIKYIAs CWJIA, CUJA TOKA, HANpsHKEHUE, MOLIHOCTb TOKA, JJIEKTPHUYECKas
€MKOCTb INIOCKOT'0 KOHJIEHCATOPa, COITPOTUBIICHUE YUaCTKa LIENH C IOCIEA0BATEIbHBIM
u apajuIeIbHbIM COCIMHEHUEM PE3UCTOPOB, DHEPTUs

SJICKTPHUYCCKOTIO ITOJIsI KOHACHCATOPA,

00BSICHITH 0COOEHHOCTH IMPOTCKAHUA (bI/ISI/I‘-IeCKI/IX SIBIICHHI: MEXaHUIECKOE JABHIKXCHUC,
TCIIOBOC ABUKCHHC YaCTUIL BEIICCTBA, TCIIJIOBOC paBHOBCCHC, 6pOYHOBCKOG JBHXKXCHHUC,
,I[I/I(I)Q)YSI/IH, HUCIIapCHUC, KUIICHUC W KOHACHCALUsA, IIJIABJICHHUC H KpUCTAJIM3aluA,
HaIIpaBJICHHOCTDb TCILIOIICpCaavn, QJICKTPpHU3alHA TCII, SKBHIIOTCHIIMAJIBHOCTD
MMOBCPXHOCTH 3aPsAKCHHOI'O IIPOBOJHUKA,

MIPOBOJIMTH MCCIICIOBAHUE 3aBHCHMOCTH OIHOW (PM3MUYECKON BEIMYUHBI OT APYroul ¢
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYHUPOBATh YCTAaHOBKY,
bukcupoBaTh pe3yiabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4€TOM aOCOMIOTHBIX MOTPEIIHOCTeW H3MEpPEHUH, JAeNaTh BBIBOIBI IO
pe3yJibTaTaM UCCIEA0BaHUSA;

MMpOBOAWUTL KOCBCHHBIC HU3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJINYHH, IIpU 3STOM BBI6I/IpaTL
OINTHUMAaJIbHBIN MCTOJ H3MCPCHUA, OLCHUBATH a0COJIIOTHBIE M OTHOCUTEJIHHEIC
MOrpCIIHOCTHU MMPAMBIX U KOCBCHHBIX I/I3M€p€HI/II\/II;

IMPOBOAUTDH OIBITHI IO IPOBCPKE npezmo;erHoﬁ TUIIOTE3bI: IMIJIAHUPOBATH OKCIICPUMCHT,
CO6I/IpaTI> IKCIICPUMCHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATD IMMOJIYYCHHBIC PC3YJIbTAThI U
ACJIaTh BbIBOJ O CTATyCC npezmoxceHHoﬁ T'UII0TC3kI,

coOnrofarh mpaBuia 0e30macHOro TpyJda MpU MPOBEIECHUU HUCCIEIOBAHHMN B paMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEeIOBATENIbCKOW U TMPOEKTHOM
ACATCIIBHOCTN C HCIIOJB30BAHUECM I/I3M€pI/ITeJ'II>HI)IX }’CTpOI\/JICTB 158 na60paT0pH0r0
000pyI0BaHNS;

pelIaTh pacuETHBIC 33a49H C SIBHO 33JJaHHON U HESIBHO 3aJIaHHOM (PU3HUYECKOMN MOJIEIBIO:
HA OCHOBAaHMM aHalW3a YCJIOBHS OOOCHOBBIBATH BBIOOp (PU3MUECKONH MOJeNH,
OTBeUaroleil TpeOOBaHUAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNaThl (PU3UYECKUX TEOPUN TPH HCIONb30BAHUM MAaTEMaTHYEeCKHX METOJIOB
peHIeHI/IH 3aaa4, HpOBO)II/ITI: pvaéTLI Ha OCHOBAHUM HUMCIHOIIUXCSA HOAaHHBIX,
QHAJIM3UPOBATh pPE3yJIbTaTbl M KOPPEKTUPOBATH METOABI pPELIEHUS C YYETOM
HOJ'Iy‘-IeHHI)IX pe3y.]'H)TaTOB;



pemarh KaueCTBEHHbIC 337a4l, TpeOyroImue MpUMEHeHHUs 3HAaHUN U3 Pa3HBIX pa3/ieiioB
Kypca (u3umku, a TakKe HUHTerpalud 3HAHUH U3  JPYrHUX I[pPeIMETOB
€CTECTBEHHOHAY4YHOI'0 IMKJIA: BBICTPAWBAaTh JIOTMYECKYIO ILEMOYKY pacCyXACHHH ¢
OMOpOM HA U3yYEHHbBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUECKUE SABIICHUS;

UCIIOJIb30BaTh TEOPETUUECCKHIE 3HAHUS JIIsl OOBSICHEHHSI OCHOBHBIX IMPUHITUIIOB Pa0OTHI
HU3MEPUTEIIbHBIX MPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
MPUBOIUTH TPUMEPHI BKIIA1a POCCUUCKHUX U 3aPYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHi;

aQHAIM3UPOBATh U  OLIEHUBATh IOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHON
NESTEIIbHOCTH YeJIOBEKa, CBS3aHHOW ¢ (U3MYECKUMH TMPOILECCaMH, C TO3HIUN
JKOJIOTUYECKOU 0€30MacHOCTH, IIPEACTABICHUI 0 palMOHAIBHOM
MPUPOAOIIOIb30BAHUM, a TAKKE PA3yMHOM MCIOJIb30BAHUM JOCTHKCHUN HAyKH H
TEXHOJIOTHH JIJIsl TaTbHEHUIIIETO Pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

NPUMEHSATH pa3IMyHble CIIOCO0bI PadOThI ¢ HHpOopManUel (U3NIECKOT0 COJEepKAHUS C
UCTIOJIb30BAaHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX ~ TEXHOJOTHH, TPH  ITOM
HCII0JIb30BaTh COBPEMEHHbIE MH(POPMAIIIOHHBIE TEXHOJIOTUHU AJIs IOUCKA, TIepepaboTKu
U TIPEIbSIBICHUS YUeOHOW M HAYYHO-TIOMYJISIPHOW MH(POPMALIUH, CTPYKTYPUPOBAaHUS U
MHTEpIIpETallUd UHPOPMAIMH, TOIYYEHHON U3 Pa3IUYHbIX MCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBaATh MOJIy4aeMylo HH(GOpPMAIMIO U OLEHHUBATh €€ JIOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOIINXCSI 3HAHUH, TaK ¥ Ha OCHOBE aHaJIM3a UCTOUYHUKA UH(OpMaIH;
IPOSBIATh OPraHW3allMOHHBIE M IIO3HABATEIIBHBIE YMEHHUS CaMOCTOSITEIIBHOTO
IpUOOpETEeHUs HOBBIX 3HAHUM B  IpoLlECCE  BBINOJIHEHHMS  IPOEKTHBIX U
yueOHOUCCIIe10BaTeNIbCKUX padoT;

paboTaTh B TpyMme C UCHOTHEHHUEM pPa3jMYHBIX COLMAIBHBIX pOJIEH, MIaHUPOBATh
paboTy TpYMIbI, pPalMOHANBHO pacHpelesiTh AeSITeNbHOCTh B HECTaHIAPTHBIX
CUTyalusaX, aACKBATHO OLUCHHBATDH BKJIaJ KaXI0I'0 M3 YHYaCTHUKOB I'PYIIIBI B PCUHICHUC
paccMarpuBaeMoi poOJIEMBI;

NOpOSBISATE MOTHBALMIO K Oynymed mpodecCHOHATbHOM — JIEATENBHOCTH IO
CIENUATBLHOCTSM (DPU3UKO-TEXHHUECKOTO MPODUIIS.

K xonny oOyuenus B 11 knacce npeIMeTHbIE PE3yNbTaThl HA YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpaxaTb c(hOPMHUPOBAHHOCTh y OOYUaIOIIUXCSl YMEHUI:

MOHUMATh pPOJIb (PU3UKH B DKOHOMHYECKOW, TEXHOJOTHYECKOW, COLMUAIBHON U
ITUYECKON cdepax AesITeNbHOCTH YEJIOBEKa, POjb M MECTO (U3UKH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHH B IPAKTHYECKOM IEATEIIbHOCTH YEJIOBEKA U
JalbHEHIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHH, 3HAUYEHHUE  ONMUCATEIIbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYHKIMHA (uzndeckoit
TEOPUM — DIJIEKTPOJMHAMHUKH, CIELUAIBHOW TEOPUM OTHOCUTEJIIBHOCTH, KBAaHTOBOU
¢u3uky, ponb QU3NUECKOW Teopuu B (OPMHPOBAHUU MPEICTABICHUN O (PU3NUECKOMN
KapTHHE MHUpPa, MECTO (pU3MyYecKOW KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O IIPUPOJE;



pas3nnyarh yCIOBUS IPUMEHUMOCTH MOIeTIel (PU3NYECKUX TEN U MPOLIECCOB (SIBICHHH):
OJHOPOJHOE DJIJIEKTPUYECKOE U OZHOPOJAHOE MArHUTHOE TIIO0JIA, IapMOHUYECKHE
KoJIeOaHUsl, MaTeMaTUYeCKMH  MAasTHUK, MICAIbHBIH NPYKUHHBIH  MAasTHUK,
rapMOHUYECKHUE BOJIHBI, UJCAIbHBIN KOJEeOaTeIbHBI KOHTYp, TOHKasl JIMH3a, MoJesel
aToOMa, aTOMHOTO s1Ipa U KBAaHTOBOM MOJIEJIH CBETA;

pa3nuyath YCIOBUS (TpaHHIbI, 00JacTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTb
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSACHATH SJEKTPOMATHUTHBIC MPOILECCHI W SBJICHHS, HCIOIb3YS
OCHOBHBIE TIOJOXEHUS M 3aKOHBl JJICKTPOAMHAMHKU U CIEHHAIBHOM Teopuu
OTHOCHUTEJIbHOCTH (3aKOH COXPAaHEHHUs S3JIEKTPUUYECKOTO 3apsia, cuia AmIiepa, cuia
Jlopenua, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKUIUM, mpaBuio Jlenma, cBsizp DJIC
CaMOMHJYKIIUH B AJIEMEHTE 3JICKTPHUUECKOH LIETIH CO CKOPOCThIO M3MEHEHHSI CHITBI TOKA,
MOCTYJIAThI CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHHIITEHHA);

aHaAJIM3UPOBATh U OOBSCHATH KBAHTOBbIE MPOLIECCHI U ABJICHUS, UCIOJb3Ys IOJI0KEHUS
KBaHTOBOH (m3ukm (ypaBHeHWe DiHIITEHHA a1 HoTOdPdeEeKTa, MEepBBId U BTOPOI
MOCTYJIaThl bopa, MPUHINIT COOTHOIICHUsT Heonpeaenénnocren [ eizenOepra, 3aKOHBI
COXpaHEHHUs 3apsI0BOTO M MacCOBOTO YMCEN M SHEPrUU B AJIEPHBIX PEAKLUAX, 3aKOH
pPaIuOaKTUBHOTO pacraja);

OIHUCHIBATh (PU3UYECKHE MPOLECCH! U SBJICHUS, UCIOIb3Ys BEIUUYHUHBL: HANPSHKEHHOCTD
3JIEKTPUUECKOTO MOJIs, MOTEHLUAI 3JIEKTPOCTaTHYECKOTO 110JIsl, pAa3HOCTh TOTEHLIMAJIOB,
AIIEKTPOJIBMIKYILAS CHUJIA, MHAYKLMS MarHUTHOTO IIOJIs, MAarHUTHBIA IOTOK, CHJIa
AmMriepa, MHAYKTUBHOCTb, JJIEKTPOJBMXKYIAs CHJIAa CaMOMHAYKLUH, DSHEprus
MarHMTHOT'O TOJISl IPOBOJHUKA C TOKOM, PENSTUBUCTCKUN UMIYJIbC, TOJHASL SHEPTus,
SHEprus MOoKosi CBOOOJHOM YaCTHIIbI, SHEPTUS U UMIYJIbC (POTOHA, MACCOBOE YUCIO U
3aps] siApa, SHEPrus CBA3HM s/Ipa;

OOBSACHATP OCOOEHHOCTH MPOTEKaHUS (U3NYECKUX SBJICHUMN: DIIEKTPOMArHUTHAs
MHAYKIINS, CAMOUHIYKIIUS, pe30HaHC, MHTepdepeHINs BOJIH, TUGpaKIus, JUcHepcus,
MIO0JIHOE BHYTPEHHEE OTpaxkeHue, pororiekrpudeckuii 3pdexrt (pororddexr), anbda- u
Oera-pacnajsl saep, raMMa-u3iydeHue sjaep, Gpu3nyeckue NPUHLIHMIBI CIIEKTPaIbHOIO
aHanmu3a ¥ paboThI J1a3epa;

OTIpe/eNATh HANpaBJI€HUE MHIYKIUU MArHUTHOTO MOJI MPOBOJAHMKA C TOKOM, CHJIBI
Awmnepa u cuibl JlopeHua;

CTpOUTh M300pakeHHe, CO3/1aBaeMOe IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pPacCUMTBIBATh €T0 XAPAKTEPUCTHUKH;

MIPUMEHSATH OCHOBOIIOJIATAIONNE ACTPOHOMHYECKHE TOHSTHUS, TEOPHUH M 3aKOHBI TS
aHaM3a U 00BsICHEHHS (PU3NIECKHX MPOIECCOB, MPOUCXOASIINX B 3BE3AaX, B 3BE3THBIX
CUCTEMax, B MEKTAIAKTUUECKOM cpesie; MBUKEHHS HEOSCHBIX Tell, IBOJIOIUH 3BE3N U
Bcenennolii;

MIPOBOJIUTh HCCIEAOBAHUE 3aBHUCHUMOCTEH (PU3NUYECKHX BEIWYUH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUH, TTPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCUPOBATH PE3YJIHTATHI
MOJIYYCHHOW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHAEC TpaduKOB C yUETOM
a0COIOTHBIX MOTPEITHOCTEN H3MEPEHUH, IeTIaTh BHIBOABI IO PE3YJIbTaTaM



HCCICO0OBaHUsAI,

IIPOBOAUTE KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJINYHH, IIpHU 3TOM BBI6PIpaTB
OINTHUMAaJIbHBIN MCTOJ H3MCPCHUS, OLCHUBATH a0COJIIOTHBIE M OTHOCUTEJIbHEIE
IOrpC€IIHOCTHU IMPAMBIX U KOCBCHHBIX H3M€p€HHI>i;

MIPOBOJIUTH OIIBITHI IO TPOBEPKE MPEATIOKESHHON THITOTE3bI: ITITAHUPOBAThH SIKCIICPUMEHT,
coOuparh FKCIIEPUMEHTAIBHYIO YCTAHOBKY, AHAJIM3UPOBATh [10JIyUE€HHBIE PE3YJIbTAThl U
JIeJIaTh BBIBOJI O CTaTyCe MPEIOKEHHON THITOTE3bI,

OMMUCBIBATH MCTOJbI ITOJTYYCHHA HAYYHBIX ACTPOHOMHNYCCKUX 3HaHHfI;

coOuroIaTh MpaBmiia 0€30IacHOTO TPyAa MPH MPOBEICHHH WCCIICAOBAHUM B pamMKax
y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-HCCIEIOBATEIbCKOW M IMPOEKTHOU
JEATETbHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB W J1A0OPaTOPHOIO
000pyI0BaHNS;

pelaTh pacuéTHBIE 3aJ]auy C IBHO 331aHHON M HEABHO 331aHHOM (PM3HUECKON MOJIEIIBIO:
Ha OCHOBAaHMHW aHAlM3a YCIOBHA BBHIOMpATh (U3NUYECKHE MOJICNH, OTBEYAIOIINE
TpeOOBaHUAM 3a/la4M, NPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTU U TOCTYJAThl
(u3NYECKUX TEOPUH MPHU UCIOIH30BAHUM MATEMAaTUYECKUX METOJAOB pEIICHUs 3a/ad,
IIPOBOJIUTH PACYETHI HA OCHOBAHUH MMEIOIIMXCA JAHHBIX, aHAIIM3UPOBATH PE3YJIbTAThI U
KOPPEKTUPOBATh METO/IBI PELIEHUS C YYETOM IIOJIYYEHHBIX PE3YJIBTATOB;

pelaTh KaueCTBEHHbIE 337a4M, TpeOyrolue NpUMEHEHHs 3HaHUH U3 pa3HbIX pa3/ieioB
Kypca (QU3UKM, a TaKkKe HWHTerpalud 3HAaHUH W3 JAPYIHX  IPEJAMETOB
€CTECTBEHHOHAyYHOI'0 IMKJa: BBICTPAUBaTh JIOTHYECKYIO ILIETOYKY pacCyKICHUH C
ONOPOM HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SABIICHUS;
UCIOJIb30BaTh TEOPETUYECKUE 3HAHUSA Ul OOBSICHEHNUS OCHOBHBIX MIPUHIUIIOB pabOThI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB M TEXHOJOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEro MHUpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AHAIM3UPOBAaTh U  OLIGHUBATh TMOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
JESATeTLHOCTH YEJIOBEKAa, CBS3aHHOM C (DU3MYECKUMHU TMPOIECCaMHU, C TO3UIIHH
JKOJIOTUYECKOU 0€e301MacHOCTH, IIPEACTABICHUI 0 palMOHAIBHOM
MPUPOAOIIOIB30BAHUM, A TAKXKE PA3yMHOM MCIOJIb30BAaHUM JIOCTHKCHUN HAyKH U
TEXHOJIOTHH JIJIsl JaIbHEUIIIETr0 pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

NPUMEHSTh pa3IM4yHble CIIOCOObI paboThl ¢ HHPOopMalueil GU3NYECKOro COAEPKaHUs C
UCMOJIb30BAaHUEM  COBPEMEHHBIX MH(OPMAIIMOHHBIX  TEXHOJOTMH, TMpH  ITOM
UCII0JIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbIE TEXHOJIOTHH JJIS TOMCKa, TepepaboTKu
U MIPEIbsIBICHUS YUeOHOM U HAyYHO-TIOMYJISIPHOM MHPOPMALIUHU, CTPYKTYPUPOBAHUS U
MHTEPIIPETallMi UHPOPMAIIMH, TOTYYEHHON U3 Pa3IMYHBIX HCTOUYHUKOB, KPUTUYECKH
AQHAIM3UPOBATh MOJy4yaeMyl0 MHGOpPMAIUIO U OIEHUBAaTh €€ JIOCTOBEPHOCTh KakK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK M Ha OCHOBE aHAJIW3a UCTOUYHHKA HH(OpMaLINK;

IPOSBIATh OPraHW3allMOHHBIE M IIO3HABATEJIBHBIE YMEHMSI CaMOCTOSITEIILHOTO

NpUOOpeTeHUs HOBBIX 3HAHUHW B  MpOLIECCE  BBIMOJIHEHHUS] TMPOEKTHBIX U
y4eOHOMCCIIEI0BATENbCKUX padoT;



paboTaTh B Tpynme ¢ UCHOJHEHHUEM pPa3JMYHBIX COLUAIBHBIX POJICH, IIIaHUPOBATH
paboTy TpyMNIbI, palMOHAIBHO PACHpeNesTh IeSATeNbHOCTh B HECTaHAAPTHBIX
CUTYallUsX, aJleKBaTHO OLICHUBATh BKJIAJ KaXKJOTO M3 YYACTHUKOB IPYIIIHI B PELICHUE
paccMaTpuBaeMoii MPoOIEMBbI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHANbHOW — JICATENBHOCTH  I10
CHEIHUATBHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
Ne (uudpossbie)
/i Haumenosanue pa3nesion H TeM NPOrpaMMEL B Kontpoasubie | IlpakTHyeckne | o0pa3oBaTe/ibHbIE
cero
padoThI padoThI pecypchl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6
Htoro no pazneny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10
2.3 Cratuka TBEpIOTO TEna 5 1
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKNHETHYECKON TEOPHUH 15 1
3.2 Tepmoannamuka. TerioBbIe MaITUHBI 20 1
ArperaTHble cocTosiHUS BenlecTBa. DazoBbie
3.3 14 1

MEePEX OBl




Wroro no pazueny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DNeKTpUYEeCcKoe moJie 24
4.2 IToCTOSTHHBIN 3JIEKTPUUECKHUI TOK 24
4.3 Toku B pa3IMYHBIX Cpeaax 6
Htoro no paznemny 54
Pazznen 5. PUBSHUYECKHM TIPAKTUKYM
5.1 ®uznyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
PesepsHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
HanmeHnoBaHue pa3je/ioB U TeM (uudpossbie)
Ne i/m HporpaMmbi Beero KourpoJubnbie | IlpakTHyeckue 06pPa30BATENBHBIE
padoThI padoThI pecypeb
Paznen 1. JIEKTPOJJUMHAMUKA
1.1 MaruauTtHoe nose 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Htoro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanuueckue KojeOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
’3 MexaHu4ecKre 1 AIeKTPOMarHUTHBIE 10 1
' BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60
Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH
3.1 Ocnossl CTO > 1
Htoro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOIHOBOHN Ayannu3m 15
4.2 ®uszuka aroma 5




®du3uKa aTOMHOIO SApa U AIEMEHTapHbBIX

4.3 YaCTHIT

Hroro no pazgeny

25

Paznen 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPO®PU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12
Htoro no pazneny 12
Paznen 6. PUBHUYECKUN MPAKTHUKYM
6.1 Ou3nyecKuil MpakTUKyM 16 16
Hroro o pasneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
NPEMETHOTO COJIEPYKAHMS U OTIBITa
71 NeSITeTLHOCTH, TPUOOPETEHHOTO TIPU 15
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Wroro no pazueny 15
PesepsHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




YYEBHO-METOAUYECKOE OBECIHEHEHHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» Ousuka. Dnekrponunamuka, 10-11 xmacee/ Msikumes [.5., CunsikoB A.3., O0mecTBo ¢
OrpaHUYEHHOM 0TBETCTBEHHOCTHIO «/[PODAY; Akinonepuoe odbmectBo «M3narenscTBo
«IIpocBemenue»

Pazgen "Mexanuka" H.H. Corckuii

Paznensr "MonekynsapHas ¢usuka. TeroBeie siBneHus. OCHOBBI 3nekTpoguHamMuku” B.b.
byxosues u I'.5l. MskuiueB

METOAUYECKHUE MATEPUAJIBI IJ151 YYUTEJIA
®wusuka. 3agaunuk.10-11 k1. Ipoda, PeimkeBuy A.I1. OnopHbie
KOHCIIEKTHI U pPa3HOYpOBHEBbIE 3a1anusd, E.A. MapoH

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Enunas xomnekuus 1udpoBbiX o0Opa3oBaTelbHbIX pecypcoB  http://school-
collection.edu.ru/catalog/pupil/?subject=30

2. Otkpeitas ¢pusmka http:// www.physics.ru/courses/op2Spart2/design/index.htm

3. lNazera «1 ceHTaAOps»: MmaTepuaibl o pusuke http://1september.ru/

4. ®ecTUBaNb NEeJArornyeckux uaed «OTKPBITHII YPOK»

http://festival.1september.ru/

5. ®usuka.ru http://www.fizika.ru

6. KM-mkona http://www.km-school.ru/

7. DnektpoHHbIit yueOHuk http:// www.physbook.ru/

8. Camas Gombiuas s5eKTpoHHas 6ubnuoreka Pynera. [lorck KHUT M XKypHaIOB

http://bookfi.org/

9. KommnbrotepHas yueOHas cpena «HTep@KTUBHAS (U3UKa»
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