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IHosicHuTeIbHAS 3aNUCKA.

IIporpamma no ¢usuke Ha ypoBHE cpenHero o0uiero oopazoBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHM K pe3yiabTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTEIbHOW MPOTPaMMBEI,
npencrasneHbix B ®I'OC COO, a Ttakxke ¢ ydéroMm QenepanbHON pabodeid Mporpammbl
BocnuTanuss u Konuenmuu mnpenojgaBanHusi ydyeOHoro mpeamera «@usuka» B 00pa3oBaTeIbHBIX
opranuzanusax Poccuiickoit denepanuu, peanusyommux OCHOBHbIE 00pa30BaTelIbHbIC POTPAMMBI.

[Iporpamma 1o  ¢usuke ompenenser o0sg3aTeNbHOE MPEIMETHOE  COJEp)KaHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO IIOCIEeI0BaTeIbHOCTh M3YYEHUS TEM U Ppa3JesioB y4eOHOro
npeaMeTa ¢ Y4€TOM MEXKIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTro Impoiiecca,
BO3pacTHBIX ocoOeHHocTel oOydatomuxcs. [Iporpamma o ¢gusuke MaéT npeAcTaBieHUE O LENsX,
coiepKaHuu, oOmeil crparernd oOydeHHs, BOCIUTAHHS U Pa3BUTHA OOYUYAIOMIMXCS CPEICTBAMH
yueOHoro npeamera «du3nka» Ha yrIyOJIEHHOM YPOBHE.

Wzyuenne xypca GU3MKKA yOIyONEHHOTO YpPOBHS TIO3BOJISIET peaM30BaTh 3a/1a4d
npodeccuoHabHOM OpHUEHTAIlMH, HAIMpPaBJIEHO Ha CO3/JaHHUE YCJIOBHM ISl MPOSIBICHUS CBOMX
MHTEIJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaKIbIM O00Yy4aroIIUMCs, KOTOpbIe HEOOXOIUMBI
Ul TpOAODKeHHsT oOpa3oBaHMsl B OpraHu3anusx MpodeccHOHATHBROrO 00pa3oBaHUs IO
Pa3IMYHBIM (PU3UKO-TEXHUICCKIM H WHKCHEPHBIM CIICITUATBHOCTSIM.

B mporpamme mo ¢usuke omnpeaensioTcs IIaHHUPYEMblEe pPe3yabTaThl OCBOCHHUS Kypca
¢bu3MKK Ha ypOBHE CpeAHEro o0IIero o0pa3oBaHUs: JTUYHOCTHBIC, METAPEAMETHBIC, TPEIMETHEIC
(Ha yrimyonénHoMm ypoBHe). HayuyHo-MeTomonornueckoii oCHOBOM Ijisi pa3paboTKu TpeOOBaHUN K
JUYHOCTHBIM, METANpeJAMETHBIM H MPEIMETHBIM pe3yjibTaTaM OOYYalOUINXCs, OCBOMBIIMX
nporpaMMy 1o (U3MKe Ha YPOBHE CpEAHEro oO0IIero oOpa3oBaHUA HA YrIyOIEHHOM YpPOBHE,
SBIISIETCS CUCTEMHO-AESATEIBHOCTHBIHN MOIX O/,

[IporpamMma no pu3uke BKIIOYAET:

IUTAHUPYEMBIE Pe3yNIbTaThl OCBOCHUS Kypca (DU3MKH Ha yriyOIEHHOM YpOBHE, B TOM YHCIIC
MpeIMETHBIEC PE3yIbTaThI MO rojlaM O0yUeHUS;

coziepkanue yueOHoro npeamera «Dusukay 1o rogaM o0ydeHusI.

[IporpaMmma 1o ¢u3nke HWMeeT NPUMEPHBIM XapakTep U MOXET OBITh HCIOJIb30BaHA
YUUTENSAMHU (PU3UKH TSI COCTABJICHHUS! CBOMX Pab0OYUX MPOTPAMM.

[IporpaMMa 10 (Qu3MKe MPEeNOoCTaBIgeT BO3MOXXHOCTH JJsl peaTu3allud  Pa3IndHBIX
METOAMYECKUX MOIXOJ0B K IMPENoAaBaHUI0 (U3WKH Ha YriyOJIEHHOM YpOBHE TPH YCIOBUHU
COXpaHEHHUs 00s3aTeNLHON YaCTH COePIKaHMsI Kypca.

dusnka Kak Hayka 0 HanboJjee OOIIMX 3aKOHAX MPUPO/IbI, BHICTYIAs B KAYECTBE yueOHOTO
mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIaJ B CHCTEMY 3HaHUN 00 OKpYKarolleM MHpeE.
IkonbHBI Kypc PU3UKK — CUCTEMOOOPA3yIOIINH JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB,
MOCKONIbKY (DU3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBICHMM, M3y4aeMbIX XHMHEH,
ouosoruei, pusmdeckoil reorpadueit U actpoHomuei. Vcnonp30BaHNEe W aKTHBHOE MPUMEHEHUE
(bU3MYECKUX 3HAHUU OMpENeTuiio XapakTep W OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHUH B
cdepe IHEPreTHKH, TPAHCIOPTA, OCBOCHUSI KOCMOCA, TTOTYYSHUST HOBBIX MaTEpHAIIOB C 3aJlaHHBIMHU
cBoiicTBamMH. M3yueHne (pu3MKu BHOCUT OCHOBHOW BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-HAYUHOU
KapTHHBI MHpa 00ydJaromerocs, B (popMUpoBaHUE YMEHHI NMPUMEHSATh HAYYHBIH METO]I TIO3HAHUS
MIPH BBITIOJIHEHUU UMH YI€OHBIX MCCIEAOBAHUN.

B ocHOBy kypca ¢u3nku Ha ypoOBHE CpPEIHETO OOIIEero 00pa3oBaHUS TOJIOKEH PAJl HICH,
KOTOpBIE MO’KHO pacCMaTPHUBATh KaK MPUHITUIIBI €r0 TOCTPOCHUSI.

Wnes nenoctHOCTH. B COOTBETCTBHM C HEH KypC SIBISICTCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHuall U3 BCEX pPa3/enoB (M3HMKH, BKIIOYAET KaK BOMPOCH KJIACCHYECKOU, Tak U
COBpEMEHHOM (pU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ HEel Marepuan Kypca GU3UKH OObEJUHEH BOKPYT
¢busnvecknx teopuid. BemynmM B Kypce siBisieTcsi (GOpMUPOBAHHE TPEICTABICHUH O CTPYKTYPHBIX
YPOBHSAX MaT€pUH, BEILIECTBE U TOJIE.



Wnea rymanutapusanuu. Peanuszanus uaeu nmpeamnosnaraeT UCHONIb30BAHUE T'YMaHUTApHOTO
NoTeHIMala (PU3NUECKOW HAyKHU, OCMBICIICHHUE CBS3U Pa3BUTHUA (DU3UKH C pa3BUTHEM OOILECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU U HKOJIOTUMYECKUMU MPOOIEMaMH.

Wnes npuknagHoi HampaBieHHOCTU. Kype (u3uku yriryOn€HHOrO ypOBHSI MpEAINOaraeT
3HAaKOMCTBO C IIMPOKHM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKHUX IPUIIOKEHUH H3yYEHHBIX
Teopuil u 3akoHOB. IIpm 3TOM paccMmaTpuBalOTCS Ha YpPOBHE OOLIMX MPEACTABICHUA U
COBPEMEHHBIE TEXHUUECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Wnes »skonoruzanuu peannsyercss IOCPEICTBOM BBEJIEHUS D3JIEMEHTOB COJECpKaHUS,
HNOCBALIEHHBIX SKOJIOIMYECKUM Ipo0sieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C pPa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkke 0OCYKAEHUs MpoOJieM PalMOHAIbHOIO MPUPOIOIOIB30BaHUS U
HKOJIOTHYECKOM O€30MacHOCTH.

OcBoeHne cojepKaHus MporpaMmbl MO (DU3MKE CTPOUTCS Ha HPUHIUIAX CUCTEMHO-
JESATeNbHOCTHOTO Toaxona. Jns ¢u3uku peanusanmus ATUX NPUHIMUIOB Oasupyercs Ha
UCIOJIb30BAHUU CAMOCTOSATENBHOTO SKCIHEPUMEHTa Kak IIOCTOSHHO JelcTByomero (akropa
yuebHoro nporuecca. s yriayOonéHHOro ypoBHSL — 3TO CHUCTEMA CaMOCTOSTEIEHOTO YYCHHYECKOTO
HKCIEPUMEHTA, BKJIIOYAIOUIET0 ()POHTAIbHBIE YYEHHYECKHE ONbITHI IPU HU3YYEHUH HOBOIO
Marepuaia, 1abopaTopHbsle padoThl M paboThl mpakTukyma. [Ipu 3TOM BO3MOXKHBI JBa Crocoda
peanu3anuu Gu3nyeckoro MpakTukyma. B mepBoM ciydae HMpakTUKyM IPOBOAUTCS JINOO B KOHIIE
10 m 11 xmaccoB, 1100 MOCIIE IEPBOTO U BTOPOTO TOJNYTOAUN B KXKJOM U3 ITHX KiIaccoB. Bropoit
Croco0 — 3TO HUHTerpauus paboT MpakTHMKymMa B CHUCTEMY Ja0OpaTOpHBIX pPabOT, KOTOphIE
IIPOBOAATCS B Ipoliecce M3ydeHHsl paszaena (tembl). Ilpm sTtomMm moj paboramMu mpakTUKyMma
IIOHUMAETCs CaMOCTOSITENIbHOE UCCIIeI0BaHUE, KOTOPOE MPOBOJUTCS IO PYKOBOJACTBY CBEPHYTOTO,
00001mEHHOr0 BUAa O€3 MOImaroBoil MHCTPYKIINH.

B nporpamme no ¢usuke cucreMa yuyeHHYECKOro SKCIEPUMEHTA, JJabOpaTOpHBIX paboT U
[IpaKTUKyMa Ipe/cTaBlIeHa €IUHbIM IepeyHeM. BbIOOp TeMaTHKy AJi 3TUX BUAOB YUEHHUECKHUX
IPAKTUYECKUX PabOT OCYLIECTBISETCS y4YyaCTHUKaMU OOpa30BaTEeNIbHOIO Mpoliecca HCXOlsd U3
0COOEHHOCTEH IMOYPOYHOrO IUJIAHWPOBAaHUS M OCHAlIeHWs KaOuHera ¢usuku. I[Ipum sToM
obecrieynBaeTcsi OBJIaJeHHEe OOYYarOIIMMHUCS YMEHUSAMH IPOBOAUTH MpsIMbIE U KOCBEHHBIE
U3MEpEHUs, MCCIENO0BaHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIUYMH U IIOCTAHOBKY OIIBITOB I10
IIPOBEPKE MPEIIOKEHHBIX TUIIOTES.

Bbonbiioe BHUMaHME ynemnsieTcsl pelIeHHI0 pacu€THBIX M KadeCTBEHHBIX 3ajad. IIpu stom
JUI pacuy€THBIX 3a/ad MPHOPUTETOM SBIAIOTCA 3a7aydl C SBHO 3a/JlaHHONM M HESBHO 3a/laHHOMN
¢u3nyecKoil MoJIeNbo, O3BOJIAIONINE TPUMEHSTh U3yUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK M3
OJIHOTO pazzena Kypca, TaKk M MHTErpuUpys NPUMEHEHHME 3HAHMW W3 pasHbIX pasaenoB. Jlms
KAueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHusl Ha 00ObsICHEHHE/IpecKa3aHnue NPOTeKaHUs
¢u3nUecKux SBIEHUH U TPOLECCOB B OKpYXarolled >KU3HHU, TpeOyrolue BbIOOpa (U3NYECKOil
MOJIETH JIJIsl CUTYallMH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuM ¢ TpeboBanusmMu DPI'OC COO k MarepuanbHO-TEXHHUUYECKOMY
o0ecrniedyeHn0 y4yeOHOro mporecca Kypc (HU3MKHU YriIyOJEHHOTO YpOBHS HAa YPOBHE CpPEIHETO
ob1iero o0Opa3oBaHuUs AOJDKEH U3y4aTbCsl B YCIOBUAX MPEIMETHOro Kabuneta. B kabunere ¢pusuku
JOJDKHO OBITh HEOOXoIuMOe J1labopaTOpHOE O00OpYAOBAaHME [UIsl BBIMOJIHEHHUS YKa3aHHBIX B
nporpamMme 1o Gpu3uKe yueHMYECKUX OMBITOB, Ja00paTOPHBIX paboT U padoT MpaKTHKyMa, a TaKKe
JI€MOHCTPALlMOHHOE 000PYAOBaHHUE.

JleMoHCTpallMoHHOe  00opynoBaHue (HOpPMUpPYETCS B COOTBETCTBUU C IPUHIIMIIOM
MUHUMAaJIbHON JOCTaTOYHOCTU M oOecredynBaeT IMOCTAHOBKY IMEPEYUCICHHBIX B MpOTrpamMMme 10
¢u3nKe KIIOYEBBIX JEMOHCTpAlMU JUIsl HMCCIEIOBaHMS M3y4yaeMbIX SBJIEHUH U IPOLECCOB,
SMIOUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JIaGopatopHoe 060pyioBaHME JJIsl YIEHUYECKUX MPAKTUUYECKUX paboT popMupyercs B Bujae
TEMaTUYECKHX KOMIUJIEKTOB M oOOecrneynBaeTcsi B pacu€Te OJHOr0 KOMIUIEKTa Ha JBYyX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOpHOrOo 00OpYNOBaHMUSA JIOJKHBI  OBITH



MOCTPOCHBI HAa KOMIUIEKCHOM HCIOJb30BaHUN aHAJIOTOBBIX M HU(POBBIX MNPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIILHBIX CUCTEM B BUJIE LHU(POBBIX JTAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3Y4YeHUS (PU3UKH B OOIIIEM 00pa30BaHUU SBIISIFOTCS:

(dbopmMHupoBaHKE UHTEpPECAa U CTPEMIICHUS O0YYAIOIIUXCs K HAyYHOMY M3YYEHHUIO MPHUPOIH,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3sBUTHE TPEACTABICHMH O HAYYHOM METOAE€ TO3HaHus U  (opMupoBaHue
HCCJIEIOBATENILCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHMS KaK pe3yiabTaTa H3yueHHs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(dbopMupoBaHHe yMEHHUH OOBSCHATH SIBJICHHSI C HCIOJIb30BAaHUEM (PU3UUYECKHX 3HAHUN U
HAy4YHBIX J0Ka3aTEJIbCTB;

(dbopMUpOBaHUE MPEACTABICHUN O PO (DU3UKU IJI Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIA;

pa3BUTHE TPEIACTABICHUNA O BO3MOXHBIX cdepax Oynymed mnpodeccuoHanbHON
NESATeNbHOCTH, CBA3aHHBIX C (U3MKOH, NOATOTOBKAa K JajbHEHIIEMYy OOYYEHHIO B 3TOM
HaIpPaBIICHUU.

JIoCTIKEHHE STHX IieNiell 00ecreunBaeTcsl pEelIeHHuEM CIEeIYIOIUX 3aJad B IpoIecce
M3Yy4eHUs Kypca (pU3UKU HA YPOBHE CpEIHEro o0IIero 00pa3oBaHus:

npuOOpeTeHNe CHCTEMBbl 3HAaHMKA 00 OO0ImMX (HU3UYIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUAX, BKIIOYAsT MEXaHHUKY, MOJIEKYJSIpHYIO (DU3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO (DPU3UKY U
AJIEMEHTHI aCTPOPUUKH;

(dbopMupoBaHHE YMEHUH MPUMEHITh TEOPETHUECKUE 3HAHUS Ui OOBSICHEHUS (DU3HUYECKUX
SIBJICHHU B IPUPOJE U JIJIsl IPUHATHUS MPAKTUYECKUX PEIICHUH B TIOBCEAHEBHOM KHI3HH;

OCBOEHHUE CIOCOOOB PELICHHS PA3IMYHBIX 3a/1a4 C SBHO 3aJaHHOW (PU3NYECKOW MOJEINbIO,
3aJ1a4, MOAPA3yMEBAIOLIUX CAMOCTOSATEIbHOE CO3JaHHE (PU3UUYECKOW MOJEIH, COOTBETCTBYIOLIEH
YCIIOBUSIM 3aJ[aui, B TOM YHCIIE 3a]]a4 HHKEHEPHOTO XapaKTepa;

MOHMMaHWe (U3MYECKHMX OCHOB M NPHUHIUIOB JCHUCTBUS TEXHHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOILIYIO CPEY;

OBJIQJICHUE METO/JaMHU CaMOCTOSITEIILHOTO TUIAHHUPOBAHUS W TPOBEACHUS (PU3MUECKUX
HKCHEPUMEHTOB, aHalIM3a W MHTEpHpeTauud HH(OpMAIUM, OINpeNleNeHUus] JIOCTOBEPHOCTH
MIOJIyYEHHOT'O pe3yJIbTaTa;

CO3/IaHHE YCJIIOBHH JJIsi Pa3BUTHUsl YMEHUN IPOEKTHO-UCCIIEN0BATENBbCKONH, TBOPYECKON
NeSITeNIbHOCTH;

pa3BUTHE UHTepeca K chepam npodecCHOHANBHOM NesTeIbHOCTH, CBA3aHHON C (PU3UKOM.

B cootBerctBuu ¢ TpeboBanussmu @I'OC COO yrnyOnéHHbIA YpOBEHb U3yUeHHUS! yUeOHOTO
npeamera «@Pu3MKa» Ha YpOBHE CpeAHEro oOIero odpazoBaHMs BbIOMpaeTcss 0OydarolMMUCH,
IUIAHUPYIOIIMMU ~ IPOJODKEHHE 00pa3oBaHUsl MO  CHEHHATBHOCTAM  (PU3UKO-TEXHUYECKOTO
npodus.

OO111ee yuCio YacoB, peKOMEHOBAHHBIX JJIs U3ydeHUs (U3UKHU (yriayOJIeHHbIN ypOBEHb) —
340 4gacoB: B 10 kmacce — 170 yacoB (5 wacoB B Hemenmo), B 11 kmacce — 170 yacoB (5 yacoB B
HEJIEIIO).

[Ipenyiaraemselii B mporpaMMe 1o ¢Gpu3uKe nepeueHb JabopaTOPHBIX U MPAKTHUECKUX padoT
SIBJIIETCS. PEKOMEIOBAaHHBIM, YUUTEIb JIENAaeT BEIOOP MPOBEACHUS J1aOOPATOPHBIX pabOT U OTBITOB C
y4ETOM MHIUBUAYAITBHBIX OCOOCHHOCTEH 00yJaronuXcsl.

B nporpamme no ¢usmnke Kaxaoro kjiacca IpeiaraeTcsi pe3epB BpeMeHHU, OTBOAUMBINA Ha
BapUAaTUBHYI0 4YacTh IMPOTPaMMBl, COJEpKaHHE KOTOpo  (opMupyercs  ydyaCTHUKaMHU
oOpazoBarenbHOrO Tporecca. Jlrobas pabodas mporpaMma J0HKHA MOJTHOCTBIO BKJIIOYATh B ceO0s
cojiepKaHue TaHHON MPOrpaMMBbl IO (PUBHKE.

Coaep:xanue o0yuenus B 10 kinacce.



Pasznes 1. HayuHnblii MeTOX MO3HAHUS TPUPOAbI.

dusnka — QyHIaMeHTaJdbHAas Hayka o mpupoje. HaydHblii MeTox MO3HaHHUS M METOJbI
UCCIEeOBaHUS (PU3NYECKUX SBIICHUH.

DKCIEpUMEHT U TEOpHs B MpOIlecce MO3HAHMs MpHpoabl. Habmonenne u 3KCIepUMEHT B
buzuke.

CriocoObl m3MepeHus: (U3MUYECKUX BEIMYUH (QHAIOTOBBIE W IM(PPOBBIC H3MEPUTEITHHBIC
puOOPbI, KOMITBIOTEPHBIEC JATYUKOBBIE CUCTEMBI).

[MorpemHocTu n3MepeHuit pu3nUecKux BeMU4yHH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (QpU3NUYECKUX SBICHHM W MPOIECCOB (MarepHaibHas TOYKa, aOCOJIOTHO
TBEPIIOE TEJIO0, UACAIbHAS JKUJKOCTh, UACAIBHBIA Ta3, TOYCUHBIN 3apsan). [ unoreza. Ousndeckuit
3aKOH, TPAHUIIbI €r0 MPUMEHUMOCTH. DU3nUecKas Teopus.

Ponp m mecto ¢uszuku B (GOPMUPOBAHHUM COBPEMEHHOW HAy4YHOH KapTUHBI MHpa, B
MPAKTUYECKOU JIEATEIbHOCTH JIFO/ICH.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.

N3mepenne cuiibl TOKa U HAIPSKEHUS B [IEMH MOCTOSIHHOT'O TOKA P MOMOIIY aHaJIOTOBbIX
1 U POBBIX U3MEPUTENBLHBIX TPUOOPOB.

3HakoMCTBO ¢ 1u(ppoBoil aboparopueit mo ¢usuke. [Ipumepsl n3Mepenus (puzmyeckux
BEJIMYMH MIPU MOMOIIY KOMITBIOTEPHBIX JATYHUKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemaruka.

Mexannyeckoe aBuxkeHue. OTHOCUTENBHOCTh MeEXaHWYeCKOoro ABmxkeHus. Cucrema
OTCU€Ta.

[Ipsimast u oOpaTHast 3a1a4l MEXaHUKH.

Paguyc-BekTop MaTepuaabHOW TOYKH, €ro MPOEKIHH Ha OCH CHUCTEMBbl KOOPAMHAT.
Tpaexropus.

[lepememienue, cKOpocTh (CpedHsisi CKOPOCTb, MIHOBEHHas CKOPOCTh) M YCKOpEHHUE
MaTepUuaIbHOM TOYKH, MX MPOEKIMU Ha OCH CHUCTeMbl KoopauHaT. CIOXKEHHE TMEepeMEIICHUN U
CJI0)KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABUKEHUE. 3aBUCUMOCTH KOOPIWHAT,
CKOPOCTH, YCKOPEHUS U MYyTH MaTePUAIbHON TOYKU OT BPEMEHH U UX TPpa(UKH.

CBoOoaHoe majzieHue. Y cKopeHrue cBOOOHOTO majieHus. JIBuxeHue tena, OpOoIeHHOro Mo/
yIJI0M K TOPU30HTY. 3aBHUCHUMOCTH KOOPJAMHAT, CKOPOCTH U YCKOPEHHsSI MaTE€pHaTbHOW TOYKH OT
BPEMEHHU U UX IpaPUKH.

KpuBonuneiinoe nBmwkeHue. /[BrkeHne MareprualbHONW TOYKH MO OKPYKHOCTH. YTIIOBas U
nuHelHas ckopocTh. llepwon m dacrora oOpamenus. lleHTpocTpemuTenbHoe (HOPMaJIbHOE),
KacaTelnbHOE (TaHTeHIIMATBHOE) U TIOTHOE YCKOPEHUE MaTePHAIbHOM TOUKH.

TexHn4eckue ycTpoicTBa U TEXHOJOTUUECKHE MPOIECCHI: CITUAOMETP, ABUKEHUE CHAPSIOB,
LEMHBIe, IIecTepEHYAThIC U PeMEHHBIE MTepeladr, CKOPOCTHBIE JTHU(THI.

JleMoHcTpanum.

Monens cucTeMbl OTCU&Ta, MILTFOCTPAIUs KHHEMAaTUYECKIX XapaKTePUCTUK JIBUKEHUSI.

Croco05bI McCcaeI0BaHus IBUKEHUM.

NnnrocTpanus npeaenbHOro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeobOpazoBanue NBIKEHHI C HCTIOIB30BAHIEM MEXaHH3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aemxenus Tena, OpOmeHHOTO MO YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

Hamparienue cCKkOpoCTH MPH IBMXKEHUU 110 OKPYKHOCTH.

[IpeobOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHE TyTel, TPACKTOPHIA, CKOPOCTEH ABMKEHHUS OJHOTO U TOTO K€ Tella B Pa3HBIX
CHCTEMAX OTCYETA.

Y4eHnueCKui IKCIIEPUMEHT, JIa0opaTOpHBIE pabOThI, MPAKTUKYM.



N3yueHne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEIEICHUSI MTHOBEHHOW CKOPOCTH.

N3mepenne ycKOpeHus: Ipu NPSIMOIUHEHHOM PaBHOYCKOPEHHOM JBUKCHHMHU 10 HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU IIyTU OT BPEMEHU IIPU PABHOYCKOPEHHOM JBH)KEHUU.

N3mepenue yckopeHusi cBOOOIHOTO MajeHus (PEKOMEHO0BAaHO HCIOJIb30BaHHE IUGPOBOI
naboparopun).

W3ydenue nBukeHus tena, OpPOIIEHHOTO TOpU30HTalIbHO. [IpoBepka rumoressl 0 MpsSMoit
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO TI0JIETA U HAYAJIBHOM CKOPOCTBIO TENA.

N3yuenune nBukeHUs Teaa Mo OKPY>KHOCTU € TOCTOSTHHOW 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCHUMOCTH IepHOJa OOpalleHUs KOHUYECKOTO MasTHHUKA OT €ro
[1apaMeTpOB.

Tema 2. Jlunamuka.

[TepBeiii 3akoH Hprotona. MHepuuanbHble cucteMbl OTCUETA. [IpUHINII OTHOCHUTEIBHOCTH
lNanunes. HeunepuuanbHble cCTEMbI OTCUETa (ONpeIeeHIEe, TPUMEPHI).

Macca tena. Cuina. [IpuHnun cyneprno3uuuu cuil.

Bropoii 3akon HeloToHa /1719 MaTepuaibHON TOUYKH.

Tpernii 3akoH HpIOTOHA [UIs1 MaTepHUaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHOM MacCBhl.

Cuna TsKecTH. 3aBUCHUMOCTb YCKOPEHHUS CBOOOJHOIO TMaJ€HUsl OT BBICOTHl Haj
MOBEPXHOCTHIO TIUIAHETHl U OT reorpaduueckoil MUPOTHL. JIBI)KeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBM>KyHierocs ¢ yCKOpeHUEM.

Cuna Ttpenusi. Cyxoe Ttpenue. Cuyia TpPeHHUS CKOJBXKEHHUS W CHJIA TPEHUS TOKOS.
Kosddunument tpenus. Cuna cOmpOTUBICHHS NMPU ABMXKEHUU TelNa B JKUAKOCTH WM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTENIBHOTO JIBUKCHMUS.

HaBnenue. I'napocrarnueckoe gasieHue. Cuna Apxumena.

TexHuueckue ycTpoWCTBa M TEXHOJOTMYECKUE IIPOLECCHI: MOAIIMIHUKY, JBUKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

JleMoHcTpanuum.

HaGmtoneHnune nBrkeHHs Tell B MHEPIHUAIbHBIX M HEMHEPIUAIBHBIX CUCTEMaX OTCUETA.

[IpuHINIT OTHOCUTENBHOCTH.

Kauenne nByX NLMIMHAPOB WIM LIApOB Pa3HOW MAacChl C OJHMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIHO HEMHEPIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHHE paBHOAECHUCTBYIOLIEH NMPUIIOKEHHBIX K TEIy CUJ C IPOU3BEACHUEM MAcCChl TEla
Ha €ro yCKOPEHUE B UHEPLIUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUS TEIL.

N3Mepenne mace 1o B3anMoOIEVCTBHIO.

HesecomocTs.

Bec tenma npu yCcKOpeHHOM NOABEME U MTaJICHUN.

LlenTpoOEKHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYeHHS U CKOJIbKEHUS.

YdeHuueckuit SKCIIepUMEHT, 1a00opaTopHble pabOoThl, MPAKTUKYM.

N3mepenue paBHOAECHCTBYIONIEH CUJI TPU ABMXKEHUHU OpycKa 10 HAKJIOHHOM MIIOCKOCTH.

IIpoBepka rumore3bl O HE3aBHCUMOCTHM BPEMEHHU [BI)KEHUS Opycka IO HaKJIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B TPYKUHE U PE3HMHOBOM
oOpasiie, oT ux aedopmaruu.

W3yuenue IBMKEHUS] CUCTEMBI TeJl, CBA3aHHBIX HUTBIO, IIEPEKUHYTOM uepe3 JErKuid O6JI0K.

N3mepenne korddummenTa TpeHUus MO BEIWYUHE YTIOBOr0 KOd(G(dHUIIMEHTa 3aBHCUMOCTH

Frp(N).



UccnenoBanne ABMKEeHHS Opycka 1O  HaKJIOHHOM IJIOCKOCTH C  MEPEMEHHBIM
KO3 PHULIHEHTOM TPEHHUS.

N3yuenune nBuxkeHus rpysa Ha Bajly C TPEHHUEM.

Tema 3. Cratuka TBEpAOTO Tea.

AbcomtotHo TBEpAOe Teno. [loctynaTensHoe U BpaliarenbHOE ABM)KEHHE TBEPIOTO Tena.
MoMEHT cuibl OTHOCUTENBHO Ocu BpamieHus. Iliedo cunbl. CioxeHue cuil, NPUIOKEHHBIX K
TBEpaOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBeECUs TBEPAOIO TeA.

YcroitunBoe, HEYCTOMYHMBOE, OE3pa3InuYHOEC PABHOBECHE.

TexHuueckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, peréryaTble KOHCTPYKIUH.

JleMoHcTpanum.

VYcioBus paBHOBECHSL.

Bunsl paBHOBECHS.

YdeHn4ecKuil SKCIIEPUMEHT, TJa0opaTopHbIe pabOThI, TPAKTHKYM.

HccnenoBanue ycnoBuii paBHOBECUS TBEPAOrO TEJA, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBanne KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yuenune ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOLIETO IIOIIA/(b ONOPHI.

Tema 4. 3akoHBI COXpaHEHUSI B MEXAHUKE.

NmMnynsc maTepuallbHOM TOYKH, CUCTEMbl MaTepUaNIbHBIX TOYeK. L[eHTp macc cucTtemsl
MaTepualbHbIX TOUEK. Teopema 0 NBUKEHHUH LIEHTpa Macc.

NmMnynbe cuiibl 1 ”3BMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

MoMmeHT wuMmIylibca MaTepHalbHOM TOUYKM. [IpencraBieHue O COXpaHEHMHM MOMEHTA
MMITYJIbCa B IEHTPAJIbHBIX MOJISX.

Pabora cunbpl Ha MajJoOM W Ha KOHEYHOM IepeMenieHud. | 'paduueckoe MpeacTaBiIeHHE
paboOTHI CHITHI.

MOIHOCTh CHIIBL.

Kunernueckasi sHeprus marepuaibHOM TOukd. Teopema 00 HM3MEHEHUM KHHETHUYECKOU
SHEPTUU MaTepUAIbHON TOUKHU.

[ToTeHuunaneHble M HENMOTEeHIMANbHbIe cuUiibl. lloTeHuunanbHass 3Heprus. [loTeHumanpHas
SHEprus ymnpyro aegopMupoBaHHON mHpyxuHbl. IloTeHunanbHas 3HEpPrus Tela B OJHOPOJIHOM
rpaBUTAlMOHHOM Tnojie. [loTeHnuanbHas SHEprus Tejla B I'PaBUTALMOHHOM IIOJI€ OJHOPOJHOTO
mapa (BHYTpH U BHe 11apa). Bropast kocMuueckasi CKOpocTb. TpeThsi KocMHUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUAIBHBIX CUJI C U3MEHEHHEM MEXaHHUECKON YHEPTHH CUCTEMBI TEl.
3aKOH COXpaHEHHS] MEXaHNYECKON IHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHnue bepHymM Uil UICATBHOM MKUJKOCTH KakK CIEACTBHE 3aKOHA COXPaHEHHUS
MEXaHUYECKON SHEPTHUH.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOIECCHI: JIBUKEHUE PAKET, BOJIOMET,
KOMEp, MPYKUHHBINA MUCTONET, THPOCKOII, (PUTYPHOE KaTaHUE Ha KOHbKAX.

JleMoHcTpanum.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxkTnBHOE ABIKEHIE.

N3mepenne MOLIHOCTH CUIIBL.

W3meHeHue sHepruu Teja Mpu COBEPIIEHUN PaOOTHI.

B3auMHble npeBpanieHus KHHETUYECKON U MOTEHIUAIbHON YHEPTrUid pu IEUCTBUM Ha TEJIO
CUJIBI TSPKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy IpU CBOOOHOM MaICHHH.



VY4eHnuecknit 3KCIeprUMEHT, 1a00paTOpHbIE paOOThI, IPAKTUKYM.

N3mepenne umnyibca Tesaa o TOPMO3HOMY ITyTH.

W3MepeHue cuiibl TSArd, CKOPOCTH MOJEIHN 3JIEKTPOMOOUIIS U MOLITHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJA C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHeHUs UMITYJIbCA IIPU YIPYTOM B3aMMOIEHCTBUH.

N3mepenne KNHEeTUYEeCKOM SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS TOTEHLUUAIBHON SHEPTUU NPYKUHBI C pabOTOM CUIIBI TPEHHUS.

Omnpenenenne pabOTHI CHIIBI TPEHUS MPH IBMKCHUH TEJIa N0 HAKJIOHHOH IJIOCKOCTH.

Pasznea 3. MoJsiekyJsipaasi (pu3uKa 1 TEPMOAUHAMHUKA.

Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUH.

OcCHOBHBIE TOJOXKEHHUS MOJEKYIsipHO-KuHeTHueckot Tteopun (MKT), wux omnbiTHOE
obocHoBaHue. [Jud¢ys3us. bpoyHoBckoe nBuxkeHue. XapakTep ABMKEHHS M B3aMMOACHUCTBUS
yacTUll BenlecTBa. MoJenu CTpOeHUs ra3oB, KUJIKOCTEM M TBEPHABIX TN U OOBSICHEHUE CBOWCTB
BEIIIECTBA HAa OCHOBE 3TUX Mozesei. Macca u pa3mepsl Moseky (aroMoB). KonuuecTBo BeliecTsa.
[TocTostnHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mmepenus. lllkama Temmeparyp
Lenbcus.

Mognenb uaealbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU: YACTHULIBI ra3a ABMXKYTCS
Xa0THYECKHU U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

I'a3oBble 3akoHBl. YpaBHeHue MenzaeneeBa—Knanelipona. AOcCOiIOTHas TemIeparypa
(kana temneparyp KenbBuna). 3axon JlansToHa. M3onporneccsl B uieanbHOM rase ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduueckoe MpeaCcTaBICHHE W30IPOLIECCOB: H30TEpMa, M30X0pa,
n3obapa.

CBs13p MEXIy JaBICHUEM U CPEJHEN KNHETUYECKON dHEPruei NoCTynaTeJbHOIO TEMIOBOrO
JBUKEHMSI MOJIEKYJ UACAJIBHOrO ra3a (OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHUUYECKON TeopuH
U7IeaIbHOIO rasa).

Csi3b  aOCONIOTHOW — TeMImepaTypbl TEPMOAMHAMHYECKOH CHCTEMBI CO  CpEIHEH
KMHETUYECKOM SHEPruel MOCTYNaTeIbHOIO TEIUIOBOTO IBHKEHUS €€ YaCTHIL.

TexHuueckue yCTPOHCTBA W TEXHOJOTMUYECKHE MPOIECCHl: TEPMOMETp, Oapomerp,
[IOJIy4YeHUE HAHOMATEPHUAJIOB.

JleMoHcTpanuu.

Mopenu 1BUKEHUS YaCTULl BELECTBA.

Mopenb OpOyHOBCKOTO JIBHIKECHHUSI.

Buneoponuk ¢ 3anuchio peasbHOro OpOyHOBCKOTO IBH)KEHUSI.

Juddysus xunkocreil.

Mopgens onbira IlITepHa.

[IpuTsikeHne MOJEKYII.

Mopenu KpUCTAIIIMYECKUX PELIETOK.

Habuntoienue u vccnenoBanue U30MpoIECCOB.

YdeHnueckuit 3KCIepUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM.

WccnenoBanue mporecca yCTaHOBJIEHUS! TEIUIOBOTO PABHOBECHS NMPHU TEIUIOOOMEHE MEXIY
ropsiued ¥ XOJOJAHOU BOJOM.

N3ydyeHne wu30TepMUYECKOro mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE LU(POBOH
nabopaTopun).

N3ydenue n30XopHOTO mporecca.

N3yuenue n3ob6apHoro npoiecca.

[IpoBepka ypaBHEHUS] COCTOSHHUSL.

Tewma 2. TepmonuHamuka. TernoBble MaIIMHBL.

Tepmonnnamuueckas (T/l) cucrema. 3aanne BHEIIHUX YCIOBHH Ui TEPMOJAUHAMUYECKOM
cucTeMbl. BHemHue U BHyTpeHHHE mapaMeTpsl. [lapaMmerpsl TepMOAMHAMUYECKONW CHCTEMBI Kak



CpeIHUE 3HAUCHUS BEJTUYHH, OMHUCHIBAIONINX €€ COCTOSIHHE Ha MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamuku. CaMONpOU3BOJIBHAS peaKcalus TEPMOAMHAMUYECKOM
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Monens wupaeanbHOro raza B TEPMOJUMHAMHMKE — CHCTEMA YpPAaBHEHUN: YypaBHEHUE
MenneneeBa—Kitaneiipona u BelpakeHue 1Jisi BHYTPEHHEH SHEPryuu. Y CJIOBUS TPUMEHUMOCTH 3TOH
MOJIETIM: HM3Kasg KOHLEHTpAlusl 4YacTHUl], BBICOKHE TeMIlepaTypbl. BelpaxkeHue i BHYTpEHHEN
SHEPTUU OJJHOATOMHOIO UEabHOTO rasa.

KBa3ucraTuueckne u HECTaTUYECKUE MPOLIECCHI.

DOnemeHTapHas pabora B TepMoauHamMuke. Beruncienue paboTsl o rpaduky mpoiecca Ha
pV-auarpamme.

Temonepenaua Kak crnoco0 HW3MEHEHUS BHYTPEHHEH OHHEPrUM TEPMOJAMHAMUYECKOU
cucTteMbl 0e3 coBepieHus: padoTsl. KoHBeKIus, TEMI0NPOBOIHOCTD, U3IyUCHHE.

KommuectBo Ttemnorel. TermnoémMkocTh Tena. YaenbHas W MOJSIpHAs TEIIIOEMKOCTH
BelllecTBA. YpaBHeHue Maliepa. YienbHas TeuioTa cropaHusi TomuMBa. Pacyér kosinuecTBa
TEIUIOTHI NpH Terutonepenave. [lonstre 06 annadbatHoM mporiecce.

[lepBriii 3aK0H TepMoAUHAMUKH. BHyTpenHnsist sneprust. KonndyecTBo TemnoTsl 1 paboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEHN dHEPTruU TEPMOJAUHAMUYECKOU CUCTEMBI.

Bropoii 3akoH TepMOAMHAMMKHM JUIsI PABHOBECHBIX MPOIIECCOB: uepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMHYECKOW CHUCTEMBl NPOXOJUT €IMHCTBEHHast anuadara.
AOcomoTHas Temreparypa.

Bropoii 3akoH TepMOAMHAMUKM JJisi HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXHO IE€peaaTh
TEIUIOTYy OT Oosee xoilomHOro Tena K Oonee Harperomy 0e3 kommencauuu (Kmaysmyc).
HeoOpaTMOCTh MPUPOTHBIX MTPOIECCOB.

[Tpuniune! aeiictBus TemaoBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KII. [ukn Kapho.

DKOJIOTHYECKHE aCIeKThl HCIOJIb30BaHUS TEIJIOBBIX JABHUraTeneid. TeroBoe 3arps3HeHHe
OKpY>KaroIleu Cpeibl.

TexHuyeckue yCTpPOHCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJOIWIBHUK, KOHIUIIMOHED,
IU3eIbHBIA M KapOIOpaTOpHBIM JABUTaTeNM, NapoBas TypOMHA, IOJYyUYEHUE CBEPXHU3KHUX
TEMIIEPATYP, YTUIN3ALHUS «TEIJIOBBIX» OTXO/0B C UCIOJIb30BAHUEM TEIJIOBOIO HACOCA, YTUIN3ALUs
OMOOPraHNYECKOI0 TOIJIMBA JIJIs1 BRIPAOOTKU «TETJIOBON» U NEKTPOIHEPTHHU.

JleMOHCTpanuu.

N3menenne Temnepatypsl IpU ainadaTHueCcKOM paclIMpEeHUH.

Bo3nymHoe orauso.

CpaBHEHHE YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CrniocoObl U3MEHEHHsI BHYyTPEHHEN YHEPTuu.

WccnenoBanue aguabaTHoro mporecca.

KoMImbproTepHble MOJENN TEIIOBBIX JBUTATEIEH.

Y4eHnueckui IKCIEPUMEHT, JIabopaTOpHbIEe PadOThI, MPAKTUKYM.

N3mepenne yaenbHOU TeIIOEMKOCTH.

HccnenoBanue npoiiecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aanabaTHOro mporecca.

N3ydyeHne B3aUMOCBSI3U SHEPTrUU MEXMOJEKYJISIPHOIO B3aUMOJEHCTBUS U TEMIEpPaTyphl
KMIIEHUS KUJKOCTEN.

Tema 3. ArperaTHbie cocTOsTHUS BeniecTBa. Da3oBbie NEPEXOIBI.

[TapooOpazoBanne u KoHAeHcauus. Mcmapenne u KuUNeHue. YJenbHas TeEIUIOTa
napooOpa3oBaHUsl.

HacplenHble 1 HeHachIIEHHbIE NTapbl. KauecTBEHHas 3aBUCHUMOCTD INIOTHOCTH U JIaBJICHUS
HACBILIEHHOTO Tapa OT TeMIepaTypbl, WX HE3aBUCUMOCTh OT OOBEMa HACBHIIIEHHOTO IMapa.
3aBUCUMOCTD TEMIIEPATYPhl KUTIIEHUSI OT 1aBJIEHUS B )KUJKOCTH.



BrnaxnocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Tenmo. Kpucrammmueckue u amopdHbie Teaa. AHU3OTPOINHUS CBOMCTB KPHUCTAILIOB.
[TnaBnenue u kpucraumM3anus. Y AebHas TeroTa miasiaeHus. Cyomumanms.

Hedopmaruu TBEpHoro Tena. Pactsokenue u cxkatue. Cosur. Monyns Onra. Ipenen
yopyrux aegopMariuid.

TemoBoe pacuiMpeHue XKUAKOCTeH U TBEPABIX Tell, O0BEMHOE U JUHEHHOE pacCIIMpEHHUE.
AHTapMOHH3M TEIJIOBBIX KOJIEOAHMI YacTHI[ BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACHIUPEHUS Tel
(Ha KAYECTBEHHOM YpPOBHE).

[Ipeo6pa3zoBanue sHeprun B Pa3zoBbIX Mepexoax.

VYpaBHeHHe TEII0BOro OanaHca.

[ToBepxHOCTHOE HaTspKeHHE. KOdh(UIIMEHT MOBEPXHOCTHOTO HATsHKeHUS. KammisipHble
sBJIeHUs. J{aBlieHHEe 1O UICKPUBIEHHON MOBEPXHOCTHIO Kuakoctu. ®opmyia Jlamnaca.

TexHuueckue yCTpPOHCTBA M  TEXHOJOTMYECKHE IIPOLIECCHI: JKUAKUE KPHUCTAIUIbI,
COBPEMEHHBIE MATEPUAIBL.

JleMoHcTpanuuu.

TennoBoe pacimupenue.

CBolicTBa HAaCBIIIEHHBIX [1APOB.

Kunenue. Kunenue npu noHM>KEHHOM JJaBJICHUU.

N3mepenue cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OMBITHI ¢ MBUIBHBIMHU IJIEHKAMM.

CmaunBaHue.

Kanumnsapueie sBienus.

Moeny HEeHbIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BEILIECTBA.

Buapl nedopmarnmii.

HaGurotenne Maibix nedopmMaruii.

Y4eHnuecKui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

W3mepenue yaenbHOM TENIO0ThI IUIaBICHMS JIbJA.

N3yueHne CBOMCTB HACHIICHHBIX ITAPOB.

W3mepenune abCOMIOTHOM BIQXKHOCTH BO3/1yXa M OLIEHKA MaccChl MapoB B IOMEILEHUH.

N3mepenne koa¢duiierTa moBepxXHOCTHOTO HATSHKEHHUS.

N3mepenune moayns FOHra.

WccnenoBanne 3aBUCUMOCTH JAeopMalii pe3MHOBOIO 00paslia OT MPHIOKEHHOH K HEMy
CHUIBI.

Pasnen 4. DaekTpoanHaMuka.

Tema 1. Dnexkrpuueckoe noie.

OnexTpuzanys Tel U e€ MpOsIBICHUS. DNEeKTpUdeckuil 3apsn. JlBa BHIA 3JIEKTPUUECKHUX
3apsanoB. [IpoBOJHUKH, OUAIEKTPUKU U MOJYNPOBOJHUKHA. DJIEMEHTAPHBIM 3JIEKTPUUECKUNA 3apsl.
3aKOH COXpaHEHMsI AJIEKTPUUYECKOTO 3apsiia.

B3aumopeiictsue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kyiona.

Onekrprueckoe noisie. Ero qeicTBre Ha AIeKTPUYECKUE 3apsbl.

Hanpsok€HHocTh  anekTpuueckoro mois. I[IpoGubiit  3apsa. JluHMuM  HanpsHKEHHOCTH
ANEKTPUUECKOT0 N0JIA. OJHOPOAHOE IIEKTPUIECKOE MOJIE.

[loTeHIMaTBHOCTD 3JEKTPOCTATUYECKOrO MOJsl. Pa3HOCTh NOTEHLMANIOB M HapsKEHUE.
[ToTenumanpHas 3HeEprus 3apsaa B JIEKTPOCTATUYECKOM Iose. [loTeHman 1eKTpocTaTHIecKoro
noJisd. CBsA3b HANPSKEHHOCTHU TOJISI M Pa3HOCTH MOTEHIUAJIOB [l AJIEKTPOCTATUYECKOTO MO (KaK
OJIHOPOJIHOTO, TaK U HEOJTHOPOJHOTO).

[TpyHIMI Cynepno3uLUK dJIEKTPUUECKUX MOTEH.



ITone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOU cdepnl. [lome paBHOMEpHO
3apspKeHHOro 1o o0béMmy mmiapa. [lose paBHOMEpHO 3apsKEHHOM OECKOHEYHOH INTOCKOCTH.
KapTunbl 1ruHUN Hanps>KEHHOCTH ATUX TOJIEH M OKBUITOTEHIIMAIBHBIX TOBEPXHOCTEH.

[IpoBOIHMKY B 3IEKTPOCTATHUECKOM I10JIE. Y CIIOBUE PABHOBECUS 3aps10B.

JIM3IIEKTPUKH B DJIEKTPOCTaTUYECKOM I0JIe. JIManeKTpuyecKas IpOHUIIAeMOCTh BEILIECTBA.

Konznencarop. D1neKTpoEMKOCTh KOHIEHCATOpa. DJIEKTPOEMKOCTD IJIOCKOI0 KOH/IEHCATOpa.

[lapamnensHoe  coeguHeHue  KoHAeHcaTopoB.  llocnemoBarenbHoe — coenuHeHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOI0 KOHACHCATOPA.

JIBM>KeHHE 3apsHKEHHON 4aCTULBI B OAHOPOJHOM IEKTPUYECKOM IIOJIE.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: BJIEKTPOCKOIL, 3JIEKTPOMETP,
JIEKTPOCTAaTUYECKAs 3alIUTa, 3a3€MJIEHUE 3JIEKTPOIprOOpOB, KOHAEHCATOPhI, reHeparop Ban ne
I'paada.

JleMoHcTpanum.

YCTpOUCTBO U IPUHIUIT ACUCTBUS JIEKTPOMETPA.

DJNEKTPUYECKOE M0JIE 3apsSKEHHBIX IIaPUKOB.

DNEKTPUUECKOE M0JI€ IBYX 3aPSKEHHBIX IJIACTHH.

Mogens 3nekTpocTatuueckoro reueparopa (Ban ne ['paada).

[IpoBOHMKY B 2IEKTPUYECKOM IIOJIE.

DnexTpocTaTu4ecKas 3aluTa.

YCTpolCTBO U IEMCTBHE KOHAEHCATOPA ITOCTOSSHHOW U IEPEMEHHON EMKOCTH.

3aBHCUMOCTB 3JIEKTPOEMKOCTH IIIOCKOIO KOHJIEHCATOPA OT IUIOIIAAHU IIACTHH, PACCTOSHMS
MEX1y HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus MEeKTPUYECKOTO N0JIS 3apsSyKEHHOT0 KOHJEHCATOPA.

3apsaka u pa3psKka KOHIAEHCATOpa Yepe3 pe3nucTop.

Y4yeHnueckuit 3KCIepUMEHT, 1a00paTOpHbIe PabOThl, IPAKTUKYM.

OneHka cuil B3aUMOJEHCTBHS 3apSKEHHBIX Tell.

HaGntoneHue mpeBpaleHus SHEPTUU 3apsyKeHHOTO KOHJEHCAaTopa B SHEPIHI0 U3Iy4YEeHHUs
CBETOAMO/1A.

N3ydyeHne nmporekaHus TOKa B LIETIH, COJEPKAIIEH KOHIEHCATOP.

Pacnipenenienrie  pa3HOCTM  NOTEHUMANOB  (HAaOpsDKEHUs) TPU  MOCJIEN0BaTEIbHOM
COEJMHEHNH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YE€PE3 PE3UCTOP.

Tema 2. [IoCTOAHHBIN 2IEKTPUUECKUN TOK.

Cuna toka. [TocTosiHHBIN TOK.

VYcnoBus  CyIIECTBOBAHMS IIOCTOSIHHOTO — DJIEKTPUYECKOro TOKa. JcTouHMKM —TOKa.
Hanpsokenne U u 9J1C é.

3akoH OMa U1l yJacTKa LETH.

DNEeKTpUUECKOE CONMPOTHUBIIEHUE. 3aBUCUMOCTh COIPOTUBIICHHS] OJHOPOJIHOTO IMPOBOJHUKA
OT €ro JJIMHBI U IUIOLIA/IU TIOTIEPEYHOTO CEUEHUs. Y IENbHOE CONTPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenpHOE, MapauIeNbHOE, CMEIIAHHOE COEIMHEHHE IPOBOJHHUKOB. Pacuér
pa3BeTBIEHHBIX MeKTpHueckux nenei. [Ipasuna Kupxroda.

Pa6ora anekrpuyeckoro Toka. 3akoH Jxoyns—Jlenna.

MOoIIHOCTb 31EKTPUUYECKOT0 TOKA. TernoBast MOITHOCTD, BBIJENSIEMast HA PE3UCTOPE.

O/1C u BHYTpEeHHEE CONPOTUBIICHHE UCTOYHHUKA TOKa. 3akoH OMa JUIsl OJTHOM (3aMKHYTOI)
ANEKTPUYECKON Lienu. MOIIHOCTh HCTOYHMKA TOKa. KopoTkoe 3aMbIkaHue.

Konzaencarop B 11enu nOCTOSIHHOTO TOKa.

TexHnyeckue ycTpoicTBa U TEXHOJIOTMYECKHE MPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETYHK JIEKTPUUECKON IHEPTHUH.

JleMoHcTpanuu.



N3mepenue critbl TOKa U HAPSHKCHHMS.

UccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUS ISl PE3UCTOPA, JIaMIIbl
HaKaJIMBAaHUS U CBETOIHOA.

3aBUCHMOCTh COINPOTHUBJICHUS IMWJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUJIOIIATA
MONIEPEYHOI0 CEUCHUS U MaTepHuaa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT COIIPOTUBIICHHUS MTPU TOCTOSTHHOM HaIPSIKEHUU.

[Ipsamoe uzmepenue IJIC. KopoTkoe 3aMblKaHHE TrajbBaHUYECKOTO AJIEMEHTA M OILICHKA
BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0ObI coeTMHEHUST ICTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pasHOCTH MOTCHIIMAIOB MEXTY TMOJOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B
LICTIH.

YyeHn4YeCcKnid IKCTIEPUMEHT, JJa0OpaTOpHbIE pabOThI, TPAKTUKYM.

HccnegoBanue cMeaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenpbHOro COnpoTUBICHUS TPOBOTHUKOB.

HccnegoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANPSHKEHUS JJI JTaMITbl HAKaIMBaHUS.

YBenuueHue npejesia u3MepeHus amrnepMmerpa (BOJIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu IJIC raapBaHMYECKOro 3JIEMEHTa OT BPEMEHHU IPU KOPOTKOM
3aMBbIKaHHUH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOTOCAMU UCTOUYHMKA TOKA OT CHJIBI TOKA B

LEeIH.

HccnenoBanue 3aBUCMMOCTH IIOJIE3HON MOLTHOCTY UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku B pa3IMYHBIX cCpefax.

Onexrpuyeckas IMPOBOJUMOCTb Pa3jIMYHBIX BELIECTB. OJIEKTPOHHAs IPOBOAMMOCTH
TBEPABIX ~ METAJIOB.  3aBUCHUMOCTh  CONPOTUBJIEHHMS ~ METAJIOB  OT  TEMIEpPaTyphl.
CBepXxnpoBOAUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOcTBeHHass M HpPUMECHas MPOBOJUMOCTb  IOJYINPOBOJHUKOB.
CsoiicTBa p—N-nepexona. IlomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUUECKUH TOK B DJIEKTPOJIUTAX. JJIEKTPOJIMTUYECKAS IUCCOLMALNA. JIEKTPOJIH3.
3axonbl Dapazes ISl 3IEKTPOIH3a.

OnexTpudueckuii TOK B razax. CaMOCTOSATENBHBIN U HECAMOCTOSTENbHBIN pa3psal. Paznuunble
THUIIBI CAMOCTOSITENBHOTO pa3psaa. Momnnus. [1na3ma.

TexHnueckue ycTpolcTBa M INPAKTUYECKOE IPUMEHEHHME: Ta30pa3psiiHbIE  JIAMIIbI,
ANEKTPOHHO-Ty4YeBasi TpyOKa, MOJIYNPOBOJHUKOBBIE HPUOOpHI: TUOJI, TpaH3UCTOp, (poToanon,
CBETO/MO/I, TalbBaHUKA, pa)MHUPOBAHKUE MEJIU, BBITNIABKA AIFOMUHUS, 3JIEKTPOHHAS! MUKPOCKOITHSI.

JleMoHcTpanum.

3aBUCUMOCTB COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHbI d5ekTpoauza Papazest.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3yXa.

CpaBHEeHHNE IPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSISI MPOBOJUMOCTD JHO/IA.

YdeHuueckuil SKCIIepUMEHT, 1a00opaTopHble paboThl, MPAKTUKYM.

Hab6mronenue sanexrposnusa.

N3mepenue 3apsia 0THOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COMPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOJIIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3nyecKuil MPaKTHKYM.

CriocoObl n3MepeHust GU3NYECKUX BEJIMYMH C WCIOJIb30BAHMEM AHAJIOTOBBIX M IHU(POBBIX



U3MEpPUTENIbHBIX TNPUOOPOB U  KOMIIBIOTEPHBIX JaTYMKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE TIOTPEIIHOCTH U3MepeHHi puszndeckux BenuunH. OLeHKa rpaHull] MOrpemHOCTeH.

[TpoBeneHrEe KOCBEHHBIX M3MEPECHH, UCCIECOBAHUN 3aBUCUMOCTEN (DU3UYECKUX BEITUYMH,
IIPOBEpPKA INPEUIOKEHHBIX T'MIOTE3 (BBIOOp M3 pabOT, ONMCAHHBIX B TEMAaTHMUECKHUX pazJienax
«YYeHHUECKU IKCTIEPUMEHT, 1a00paTOpHbIe PaOOThI, TPAKTHUKYM)).

Me:xnpeameTHbie CBSI3H.

N3yuenne kypca ¢usuku yriay6néHHoro ypoBHs B 10 kiacce OCyIIECTBISETCS ¢ Y4ETOM
COZIep KaTEIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpapuu
U TEXHOJIOTHH.

MexxnpeaMeTHbIE TOHSTHS, CBS3aHHbIE C HW3YYEHHEM METOJOB HAayYHOrOo TIO3HAHMS:
ABJICHHE, HAy4HBIA (paKT, THUNOTe3a, (U3NYECKas BEIWYMHA, 3aKOH, TEOpHs, HaOJIIOAeHuE,
SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJENb, U3MEPEHHUE, MOTPEUIHOCTH U3MEPEHHH, U3MEepUTEIbHbIC
npubopsl, nudposas sadoparopusi.

Maremaruka: Pemenne cucrtembl ypaBHeHUH. JIuHelHas ¢yHkuus, napaboia, runepbona,
uX Tpaguku U cBoicTBa. TpuroHoMmeTpudyeckue (QpyHKIUH: CUHYC, KOCHUHYC, TAaHT€HC, KOTaHTEHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKAEeCTBO. BekToppl M UX MPOEKIMH HAa OCH KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonorus: mexanudyeckoe IBUKEHHE B KMBOHM mpupoje, nuddysus, ocMoc, TemnooOMeH
KUBBIX OPraHU3MOB, TEIUIOBOE 3arpsI3HEHUE OKPYXKaroIlel cpeibl, YTHIN3alus OMOOpraHuueCcKOro
TOIUIMBA JJI1 BBIPAOOTKH «TEMJIOBOMW» W DIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSIKEHHE U
KalWUISIPHBIE SIBJIEHUS B IPUPO/IE, DJIEKTPUUECKUE SBJICHUS B )KUBOM IPUPO/JIE.

XUMUS: AUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHWE aTOMOB M MOJIEKYI, MOJb BEIIECTBa,
MOJIIpHasl Macca, MOoJy4eHUEe HaHOMAaTEepUalIoB, TEIJIOBbIE CBOWCTBA TBEPIBIX TEJl, KUIKOCTEH U
ra3oB, KUJKHE KPUCTAIUIbI, SJIEKTPUUECKHE CBONCTBA METAJUIOB, JIEKTPOIUTUYECKAs TUCCOIHALINS,
rajlbBaHuKa, EKTPOHHAsI MUKPOCKOIIUSI.

I'eorpacdus: BnaxxHOCTh BO3AYyXa, BETPHI, OapOMETp, TEPMOMETP.

TexHonorus: npeoOpa3zoBaHKe JBUKEHUIN C UCIOIb30BAHUEM MEXAHU3MOB, YUET CYXOro U
KHUJKOTO TPEHUSI B TEXHUKE, CTaTUYECKHE KOHCTPYKIUU (KPOHIUTEHH, pereTyaTble KOHCTPYKIIUN),
UCIIOJIb30BAaHNUE 33aKOHOB COXPAHEHMUsS MEXAaHUKU B TEXHHUKE (TMPOCKON, BOJOMET W JIpYTHeE),
JIBUraTellb BHYTPEHHEro CropaHus, napoBas TypOuHa, OBITOBOM XOJOAMIBHHMK, KOHIUIHMOHED,
TEXHOJIOTUM TIOJYYEHUS] COBPEMEHHBIX MaTepuajoB, B TOM 4YHUCJIE€ HAHOMATEpHAJIOB, H
HAaHOTEXHOJIOTUH, 3JIEKTpOCTaTUYecKas 3allluTa, 3a3eMJIEHHE 3JIEKTPONpPHOOpPOB, razopaspsiHble
JIaMIIbl, TIOJTYITPOBOJHUKOBBIE TPUOOPHI, raIbBaHUKA.

Conep:xanue o0yuyenus B 11 knacce.

Pa3pnen 4. DaekTpoamHaMuka.

Tema 4. MarautHoe nose.

B3auMoneiicTBie MOCTOSHHBIX MAarHUTOB M TPOBOJHUKOB C TOKOM. MarHuTHoe IoJe.
Bekxrop mMarHuTHOM MHAYKUMH. [IpyHIMI Cynepno3uMuyMy MarHUTHBIX ITOJIeW. JIMHUM MarHUTHOU
WHIYKIIUH.

MarautHoe moje NpPOBOJHUKA C TOKOM (IIPSIMOrO IMPOBOJHHMKA, KaTyIIKM U KpPYroBOTO
BUTKa). OmbIT Dpcrena.

Cuna Amrnepa, €€ HanpaBJIECHUE U MOTYJIb.

Cuna Jlopenua, e€ HampaBieHHE UM MOAYNb. JIBIDKEHHE 3apsOKCHHOM YacTHIBI B
OJIHOPOJIHOM MarHuTHoM moiie. Pabora cunsl Jlopenna.

MarunuTHoe nosne B Beniectse. GeppoMarHeTuky, napa- u InaMarHeTHKH.

TexHuuyeckue ycTpoiicTBa W TEXHOJOTMYECKHE IMPOLIECCHl: MPUMEHEHHE IOCTOSIHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TeCTEP-MYyJIbTUMETp, JJEKTpoJABUTaTeNb SkoOu, yckopurenu
AJIEMEHTAPHBIX YaCTHII.

JleMoHcTpanuu.



Kaptuna nuHMI UWHAYKIUM MarHUTHOTO TIOJISL MOJIOCOBOTO M MOJKOBOOOPAa3HOTO
MOCTOSIHHBIX MAarHUTOB.

Kaprtrna nuHuit MarHUTHOM MHAYKLIMH MOJIS JJIMHHOTO MPSMOI0 MPOBOAHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KATYIIKH C TOKOM.

B3anMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HerictBue cuiibl JIopeHila Ha HOHBI DJIEKTPOJIUTA.

HaGmroienne ABMKEHUS My4YKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMNI OEHCTBUS 3IEKTPOU3ZMEPUTENIBHOTO MPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Y4eHnuecKkui IKCIEPUMEHT, JIaOopaTOpHbIE pabOThI, MPAKTUKYM.

HccnegoBanue MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONUCTB (heppoOMarHeTUKOB.

UccnepoBanue necTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuinbl Amimepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMIIepa OT CUJIBI TOKA.

OnpenenieHne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHMS CHIIBI AMITepa.

Tewma 5. DnekTpoMarHuTHasE UHTYKIIUS.

SBneHue snexkTpoMarHUTHOM HHAYKUMU. [loTOk BekTOopa MarHMTHOM MHAYKIuU. DJIC
MHAYKIMU. 3aKOH 3JIeKTpoMarHuTHoN uHaykuuun Papazes. BuxpeBoe anexrpuueckoe mnojue. Toku
dyko.

OJ1C uHAYKIIMHY B TPOBOJHUKE, TBUKYIIEMCS B OJTHOPOJIHOM MarHUTHOM II0JI€.

IIpaBuio Jlenua.

NunyktuBHOCTh. Karymika MHAYKTMBHOCTM B LENHM IIOCTOSITHHOTO TOKAa. JSIBiIeHHE
camounaykiuu. I1C caMonHyKIuu.

DHeprusi MAarHUTHOTO MOJISt KATYIIKU C TOKOM.

DIEeKTpOMarHuTHOE IoJIe.

TexHu4eckue ycTpoucTBa U TEXHOJIOTUYECKUE MPOLIECCHl: MHIYKIIMOHHAS TI€4Yb, COJICHOM/I,
3alUTA OT JIEKTPU3ALUH TeJI IPU ABUKECHUU B MArHUTHOM I10J1€ 3€MJIN.

JleMoHcTpanuum.

Habmoienue sSiBjaeHUsI SJ€KTPOMAarHUTHON HHTYKITUH.

Uccnenosanue 3apucumoct IJ1C HHIYKIIMN OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO TIOTOKA.

IIpaBuio JleHua.

[Tagenne MarauTa B aIIOMUHUEBOM (MEHOI) TpyOe.

SIBneHne caMOMHAYKIUH.

Uccnenoanue 3aBucumoctu DIC caMOMHAYKIIMHM OT CKOPOCTH M3MEHEHMs CHUJIbI TOKa B
LETIH.

VYyeHn4yeckuii SKCIEPUMEHT, TaOOpaTOPHbIE pa0OThI, TPAKTUKYM.

HccnenoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.

Ornpenenenne UHIYKIIUA BUXPEBOT'O MAarHUTHOTO TIOJIAL.

UccnenoBanue siBIeHUS CAaMOMHIYKIUU.

COopka Mo/ieNu AIEKTPOMArHUTHOT'O TeHEpaTopa.

Pasnen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanndeckue KojeOaHusl.

Konebarenbnas cuctema. CBOOOAHBIE KONEOAHMUS.

l"apmonunueckue KOJIeOaHUS. Kunematuueckoe u IUHAMHAYECKOEe OIIMCaHHe.
DHepreTuveckoe OMMCcaHue (3aKOH COXpPaHEHHUS MEXaHWYEeCKOW dHepruu). BeIBoJ AMHAMHYECKOTO
OTHMCAaHUs TAPMOHUYECKHUX KOJICOAHUH M3 UX YHEPTETHUYECKOTO M KWHEMAaTUUECKOTO OMMCAHUS.

Ammmntyna u (aza konebanmii. CBS3b aMIUTMTYABI KOJIEOAHHWA HMCXOTHOW BETUYHHBI C
aMIUIATYy1aMU Kosie0aHui e€ CKOPOCTH M YCKOPEHUSI.

Ilepron u yactora konebanuit. [lepron Manblx CBOOOAHBIX KOJIEOAHUI MAaTEeMAaTUYECKOTO



MmasTHUKa. [lepuon cBOGOAHBIX KOsIeOaHNH NPYKUHHOTO MATHUKA.

[Tonsatue o 3aryxarommx kojeOaHusX. Beinyxnennsle konedanus. Pesonanc. Pesonancuas
KpuBasi. BiausiHue 3aryxaHust Ha BUJ PE30HAHCHOM KPUBOW. ABTOKOJICOaHUSI.

TexHuuyeckue yCTpPONCTBA M TEXHOJOTMYECKUE IPOLIECCHI: METPOHOM, 4Yachl, Kadelu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

JleMoHcTpanuu.

3anuce KojaedaTeIbHOrO ABUKEHHMS.

Habnronenne He3aBUCHMOCTH TEPHOIa MAJIBIX KOJICOAHUH rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxarolmux KoyieOaHUH M 3aBUCHMMOCTH Iepuojia CBOOOJHBIX KoJeOaHH
OT CONPOTHUBJICHUS.

HccnenoBanne konebOaHWii Ipy3a Ha MAacCHBHOM MpYXHHE C IEIbl0 (OPMHPOBAHUS
IpeJCTaBICHUN 00 H1eaIbHOW MOJIENIN MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU IIPU KoseOaHUAX Irpy3a Ha NpYyKUHE.

VccnenoBanue BEIHYXIEHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

VYdeHndeckuit 3KCIepuMeHT, 1a00paTOpHbIe PabOThl, IPAKTUKYM.

W3mepenue neproaa cBOOOIHBIX KOJIeOAHU HUTSIHOTO U MIPYKUHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS Tejla B X07le KoeOaHui Ha yIIpyroM MojBece.

W3ydeHue qBUKEHUSI HUTSHOTO MasiTHUKA.

IIpeoOpa3oBaHue SHEPrUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXarOIIMX KoieOaHuil.

HccnenoBanue BbIHYXKICHHBIX KOJIeOaHUH.

Tema 2. DneKTpoMarHuTHbIE KOJIeOaHUsI.

Konebarenbubiii koHTYyp. CBOOOAHBIE 3JIEKTPOMATrHUTHbIE KOJEOAaHUS B HJCAIbHOM
kosneOarenbHOM KoHType. ®Dopmyna Tomcona. CBs3p aMIUIMTYIbl 3apsja KOHJEHcaTropa cC
aMILUTUTY/I0H CUJIBI TOKA B KOJIe0aTeIbHOM KOHTYpeE.

3aKOH COXpaHEHMsI SHEPTUHU B UACAILHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxaromue 3JEKTPOMAarHUTHble  KojieOaHus. BBIHY)XJIEHHbIE  3JEKTPOMarHUTHBIE
Kose0aHusl.

IlepemeHnHbII TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JEHCTBYIOLIEE
3HAYEHHUE CHJIbI TOKA W HAIPsDKEHUS MPU pa3inyHOi (opMe 3aBUCUMOCTH NEPEMEHHOI0 TOKa OT
BpPEMEHH.

CuHycouganbHbIi IepeMeHHbIN ToK. Pe3ncrop, KoHaeHcaTOp U KaTyllka HHIYKTUBHOCTH B
LIENU CUHYCOMJIAIbHOIO IIEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HallpsKeHUH.

Wneanbubiii Tpanchopmarop. [IpousBonactBo, mepegauya U MmoTpeOiIeHHUE SIEKTPUUECKOMN
JHEPTUH.

DKOJIOTHYECKHE PHUCKU MpPU NPOU3BOACTBE 3JeKTporHepruu. KymnbTypa wncnosb3oBaHus
AJIEKTPO3HEPTUH B TOBCEIHEBHOM KU3HMU.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JJIEKTPUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JIMHUU JIEKTPOIIepe1ay.

JleMoHcTpanum.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

3aBUCUMOCTh 4aCTOThI CBOOOIHBIX KOJ€0aHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumsuiorpaMMBl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroMMX 3JIEKTPOMATHUTHBIX KOJIEOaHUH.

Mozenb 31eKTpOMarHUTHOIO TeHEpaTopa.

By aeHHble CHHYCOHIaTbHbIE KOeOaHusl.

Pesucrop, karylika HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc mpu mocienoBaTeIbHOM COEIMHEHHUH PE3UCTOpa, KaTYIIKH WHAYKTUBHOCTH H
KOHJIEHCATOopa.



YCTpoiCTBO U IPUHITUIT ACHCTBUS TpaHChopMaTopa.

Mopeinb TUHUHU 3IEKTpoIepeaayun.

YyeHnueckui IKCEPUMEHT, JIabopaTOpHbIE pabOThI, MPAKTUKYM.

Nzydenne Tpanchopmaropa.

HccnenoBanne mnepeMeHHOro TOKa 4Yepe3 IOCIEeI0BaTENbHO COCTUHEHHBIE KOHAEHCATOP,
KaTyIIKy U PE3UCTOP.

Habumtoienue 35eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl ICTOYHUKOB CBETA B IETIH EPEMEHHOTO TOKA.

Tema 3. MexaHn4eckue 1 31€KTPOMarHUTHBIE BOJIHBI.

MexaHuueckre BOJIHBI, YCIOBUS UX pacnpocTpaHenus. [lonepeunsie U MpooabHbIE BOJTHBIL.
Ilepuon, ckopocTh paclpocTpaHEHUsl U JJIMHA BOJIHBI. CBOWCTBA MEXAaHMYECKHUX BOJIH: OTPAXKEHUE,
npenomiieHue, MHTephepeHns U AUPpaKiusl.

3Byk. CkopocTh 3ByKa. ['poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IymoBoe 3arpsi3sHEHHE OKPYKAIOIIeH cpebl.

ONEKTPOMarHUTHHIE BOJHBI. YCIOBUS M3JIy4EHMs] 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAIIMS BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPak€HUE, MpPEIOMJICHHE, MOJsSpHU3aLus,
uHTepdepeHus U qudpaKims.

[lIkama >MeKTPOMarHUTHBIX BOJH. [IpuMeHeHue SJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHOUIIBEI paTUOCBA3YU U TEJIEBUACHUS. Pagronokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPeIbl.

TexHudeckue ycTpoMcTBa M MPAKTUYECKOE MPUMEHEHHE: MY3BIKAIbHBIE WHCTPYMEHTHI,
panap, paaAuoONpUEMHHUK, TEeIeBU30p, aHTeHHa, TenedoH, CBY-neus, ynbTpa3ByKkoBasi AMArHOCTHUKA
B TEXHUKE U MEIUIINHE.

JlemoHcTpamnuu.

OO6pazoBaHue U PaCIPOCTPAHCHHUE MOMEPEUHBIX U MIPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOUYHUK 3BYyKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUI.

Habmonenue otpakeHus U MpeIoMICHUS MEXaHUYECKUX BOJIH.

Habmtonenue nntepdepeHny U AMPpakiuy MEXaHU4eCKUX BOJIH.

AKyCTHUYECKHUI pe30HaHC.

CaoiicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaGmtonenne CBsS3M TPOMKOCTHM 3BYKa W BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOM
KoJ1e0aHuH.

UccnegoBanue  CBOMCTB  AJIEKTPOMATHUTHBIX — BOJIH:  OTPaK€HUE,  IPEIIOMJICHUE,
nosispu3anus, 1udpakuus, THTepGepeHIus.

ObnapyxeHue HHPPaKPaCHOTO U YIbTPAPHOIETOBOTO U3TYUCHHIA.

Y4eHnueckuit IKCIEPUMEHT, JIa0OpaTOpHbIE pabOThI, MPAKTUKYM.

N3ydeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tewma 4. Ontuka.

[IpsimonHENHOE pacnpoCTpaHEHHE CBeTa B OJHOpoaHOM cpene. JIyd cera. TodeuHblit
HMCTOYHHK CBETA.

Otpaxenue cBera. 3aKOHbl OTpakeHHs cBera. llocTpoeHne H300pakeHUIl B TIOCKOM
3epkanie. Chepudeckue 3epkana.

[Ipenomnenne cBeta. 3aKOHBI TIPEJIOMJICHUS CcBeTa. AOCONIOTHBIM  TTOKa3aTelb
npenoMiieHusa. OTHOCUTENbHBIM TMOKa3aTenb mnpeiaomiieHus. [lOCTOSHCTBO YAacTOThI CBETa H
COOTHOIIEHHE JJIUH BOJIH MPH MEPEeX0/ie MOHOXPOMATUYECKOT 0 CBETAa Yepe3 rpaHmIly pasjesna ABYX
ONTUYECKUX CPEN.



Xon nmydeit B mpusme. Jlucnepeus ceera. CiIoxHBIN cocTaB 0eoro cBeta. L[Ber.

ITonHoe BHyTpeHHEe oTpaxeHue. IIpenenbHbIi yroil MoJMHOro BHyTPEHHEr0 OTPaKECHMUS.

CobOuparoniue U paccewBaromue JHMH3BL. ToHkas nuH3a. DOOKYCHOE pacCTOSHUE W
ONTUYECKAasi CHJIa TOHKON JIMH3BL. 3aBUCHUMOCTh (DOKYCHOTO PACCTOSIHUS TOHKOH cdepuuecKoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEJIBHOTO [TOKA3ATEINSI IPETOMIICHHUSL.

@opMyIia TOHKOU JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JITMH30M.

Xox syda, IpOLIEIIEro JIMH3Y MO MPOU3BOJIBHBIM YITIOM K €€ IJIaBHOM ONTUYECKOW OCH.
[TocTpoenne n300paskeHUI TOUKA U OTPE3Ka MPSMOM B COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U
UX CUCTEMaX.

OnTuueckue nmpubdopsl. Paspemaromiast ciocoOHoCTh. ['11a3 Kak onTuyeckas cucrema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas onrtuka. Uatepdepenums cBeta. KorepeHTHbIe HCTOUHUKH. Y CIOBHS
HAOJIIOACHNST MAKCUMYMOB U MUHHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JBYX KOT'€PEHTHBIX
UCTOYHUKOB. [IprMepsl kaccuueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. JudpaxnuonHas pemérka. YciaoBue HAONIOJCHHUS  TJIABHBIX
MaKCHMYMOB IIpH Ma/IeCHUH MOHOXPOMAaTHUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpOMCTBA W TEXHOJOTHYECKHE MPOLECChl: OYKH, JIyna, IEepPUCKOIL,
¢doroanmapar, MEKpOCKOII, TIPOCKIIMOHHBIH armapaT, MPOCBETIIEHUE ONTHKH, BOJIOKOHHAS ONTHKA,
nudpakMoHHas peléTKa.

JleMoHcTpanuuu.

3aKOHBI OTPAKEHHUSI CBETA.

HccenenoBanue npesioMiIeHus CBETa.

Habmroienne noaHoro BHyTpEeHHEro oTpaxkeHus. MoJieiab CBEeTOBOA.

HccenenoBanue xoa CBETOBBIX ITYYKOB 4epe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBOWCTB N300paxeHH B TUH3aX.

Mopenn MEKpOCKOIA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

Habnronenne nBeToB TOHKUX TUIEHOK.

Habmtonenue nudpaxkuuu cera.

N3ydyenne nuppakimoHHON peréTKy.

Habmtonenue nupakiiMoOHHOTO CIIEKTpa.

HaGmronenue qucnepcun certa.

HabmtoneHue nonsipusaium cBeTa.

[IpumeHneHue nousspouI0B JIIsl U3yYEHUS] MEXaHUYECKUX HaNPSLKEHUH.

YdeHnueckuit 3KCIeprUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM.

N3mepenne nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCcTOSHUSI OT BellecTBa (Ha MpUMeEpe XKHUIKHUX
JIUH3).

N3mepeHne poKyCHOTO pacCTOSIHHSI pacCEUBAIOIINX JIUH3.

[Tonyuyenne n300paxeHus B CUCTEME U3 IJIOCKOTO 3€pKaJia U JINH3HI.

[Tony4yenue n300paXkeHNs B CUCTEME U3 JBYX JIUH3.

KoHcTpyrpoBaHHe TEIECKOMMYECKUX CHCTEM.

Habmtonenue nudpakuuu, vHTEpYEepeHInu 1 MoJIipU3aliy CBeTa.

N3yuenne nossipu3anuy CBeTa, OTPAXEHHOTO OT MMOBEPXHOCTH TUAJIEKTPHUKA.

N3yuenne naTepdepeHIny Ja3epHOro U3IyYeHUs Ha IBYX LIENsX.

Hab6mronenne qucnepcumn.

Habmtonenue u uccrnenoBanue JUQpakimOHHOTO CIEKTpPa.

N3mepenne 1JIMHBI CBETOBOW BOJIHBI.

[Tonmy4yeHue criekTpa U3JIy4eHHs CBETOMOA TPU MOMOIIH AU(PAKIIMOHHON PeIIETKY.



Pa3znes 6. OcHOBBI crieMAJILHONW TEOPUH OTHOCUTEIHLHOCTH.

I'paHuupl MPUMEHMMOCTH KJIACCHYECKOM MeXaHuKH. IlocTynaTel cnenuanbHOM TEOpUH
OTHOCHUTEIILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBasl.  llpeoOpazoBanus  Jlopenma.  YcimoBue
IIPUYUHHOCTH. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHUE BPEMEHHU U COKPALICHUE JUIUHBI.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUILIBI.

CBs13p MacChl C DHEPTUEH U UMITYJIbCOM PEJIATUBUCTCKON YaCTHUILbI. DHEPIUs MOKOS.

TexHuueckue yCTpPOMCTBA M TEXHOJIOTMYECKHME IIPOLECCHI: CIIyTHUKOBBIE IIPUEMHUKH,
YCKOPHUTENH 3apsKEHHBIX YaCTHLL.

VYdeHndeckuil 3KCIepuMEHT, 1a00paTOpHbIe PabOThl, IPAKTUKYM.

Omnpenenenre UMITyJbCa W SHEPTHHM PEISITUBUCTCKUX dacTHll (1Mo (oTtorpadusM TpeKoB
3apsDKEHHBIX YacTUL B MArHUTHOM IIOJIE).

Paszpnen 7. KBanToBas ¢usuka.

Tema 1. KoprnyckyisspHO-BOJIHOBOU Tyaju3M.

PaBHOBecHOE TeruIOBOE W3NMydeHHE (M3MydeHUE aOCOMIOTHO YEPHOTO Tena). 3aKoH
cmenienus Buna. ['mnoresa [1nanka o kBaHTax.

@®OTOHBI. DHEPTUS U UMITYJIbC (DOTOHA.

®oroaddext. OnbiTel A.I'. Ctonerosa. 3akonbl portodddekra. YpaBHeHHe DUHINTEIHA 1S
doroaddexra. «Kpacnas rpanuna» porodddexra.

JlaBneHnue cBera (B YacTHOCTH, JaBJIEHHME CBETa Ha a0CONIOTHO IMOMVIOINAIOUIYI0 U
a0COTIFOTHO OTpaXkaroIyro moBepxHocTh). OmnbiTel [1.H. Jlebenera.

Bonnossie cBolictBa wactull. Bosubl ne bpoiins. JlnuHa BosiHbl e bpoinga u pasmMepsl
00JIaCTH JIOKaNMU3alK JBIKYIIEHcS dacTuipl. KopnyckynsipHO-BOTHOBOHM nyanu3m. [ludpakuus
JIEKTPOHOB Ha KPUCTAJLIAX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHomeHus: HeonpeaenéHuocTel I eiizendepra.

TexHuueckue ycTpoiicTBa M TEXHOJOIMUECKHE IPOLIECCHI: CIIEKTPOMETp, (POTOINIEMEHT,
(boTonaTInK, TYHHETbHBI MUKPOCKOII, COJIHEYHasi OaTapesi, CBETOIUO/I.

JlemoHcTpamuu.

®oTo3PeKT Ha YCTAaHOBKE ¢ TUHKOBOU IIACTHHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporoagdexra.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIIEHUS TIOTYITPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroauon.

Conneunas Oarapest.

YdeHnueckuit 3KCIeprUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM.

Wccnenosanue gporopesucropa.

N3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccnenoBanus Gotorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pe3 CBETOANUO/ OT HAIIPSKEHMUSL.

Tewma 2. ®usuka atoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [linanerapuas mozens atoma Pesepdopra.

IToctynatel bopa. M3nyuenue u moriomeHue (GOTOHOB HpHU IMEpexojie aToMa C OJHOIO
YPOBHSI SJHEPTUU Ha JAPYToM.

Bunel ciektpoB. CieKTp ypoBHEHN HEPTUM aTOMa BOAOPOA.

CrioHTaHHOE M BBIHY)KJIEHHOE M3TyyeHue cera. Jlasep.

TexHnueckue ycTpoWCTBAa M TEXHOJOTMYECKHE TIPOLECCHI: CHEKTPAJIbHBI aHAJIN3
(criekTpocKom), 1a3ep, KBAHTOBBIM KOMITBIOTED.

JleMoHcTpanuu.

Mopens onbiTa Pezepdopra.

Habnronenue nuHeHyaThIX CIIEKTPOB.

YCTpoHCTBO U IEHCTBHE CYETUNKA HOHUZUPYIOIINX YACTHLL.

Onpenenenne JIMHBI BOJIHBI JIA3EPHOTO U3IYUECHMUS.



YyeHnueckui IKCEPUMEHT, JIabopaTOpHbIE pabOThI, MPAKTUKYM.

Habmtonenune nuHeiuaToro crekrpa.

HccnenoBanue cnekTpa pa3pekEHHOTO aTOMapHOro BOAOPOJAa U M3MEpPEHUE IMOCTOSHHON
Punbepra.

Tema 3. @u3nka aTOMHOIO SApa U AIEMEHTAPHBIX YaCTHULI.

Hyxnonnast monens sigpa [eiizenbepra—lBanenko. 3apsn sapa. MaccoBoe 4HcIo spa.
N3otomsl.

PagnoakTuBHOCTB. Alnb(a-pacman. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacmaz. 'amma-
U3JIy4ECHHE.

3aKkOH paauMoakTHBHOroO pacnaga. PanuoaktuBHble wu30TONBl B mpupone. CBolicTBa
MOHM3UPYIOUIET0 U3JIydeHHUs. BiusHue pannoakTUBHOCTH Ha JKUBBIE OpraHu3Mbl. ECTecTBEHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprust CBA3HM HYKJIOHOB B sizipe. SnepHbie cuiibl. JleekT Macch sapa.

SAnepuble peaknuu. Jlenenne wu cuHTe3 sAnep. SnepHbie  peakTopbl. [Ipobiembr
YIPaBIIAEMOr0 TEPMOSIEPHOIO CUHTE3a. DKOJIOTMUECKUE aCIEKThl Pa3BUTUS SACPHON SHEPreTHKU.

Meroasl perucTpaluyy U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHUL.

@yH/1aMEHTAIIbHBIE B3auMOJAEUCTBUA. bapnoHbl, Me30HBI M JnenToHsl. IIpencraBienue o
CrannaptHoil Mmogenu. KBapk-rimrooHHas MOJIEIb aJpOHOB.

®dusuka 3a npenenamu CrannaptHod mojenu. TéMHas MaTepust U TEMHAs SHEPTUSL.

EnunctBO husznueckoil KapTUHBI MUpA.

TexHnueckue ycTpoiicTBa M TEXHOJIOIMUECKHE IMPOLECChl: JO3UMETp, kamepa BuiibcoHa,
SJIEPHBIN PEaKTOP, TEPMOSICPHBII peakTop, aToMHasi 60MOa, MArHUTHO-PE30HAHCHAs! TOMOTpadusl.

YdeHU4ecKuil IKCIIEPUMEHT, 1a00paTOpHbIe pabOThI, MPAKTUKYM.

HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM GoTorpadusim).

HccnenoBanue pagnoakTUBHOTO (hOHA € MCTIOJIb30BAaHHEM JI03UMETPA.

N3ydenue normomieHus: 6eTa-4acTUll alFOMUHUEM.

Pa3nea 8. DjieMeHTHI ACTPOHOMMY U ACTPO(PU3UKH.

Otanbl pa3BUTUA acTpoHOMUU. [IpHuKkiIagHOEe 1 MUPOBO33pPEHUECKOE 3HAUEHHE aCTPOHOMHUH.
[TpruMeHNMOCTH 3aKOHOB (PU3HUKH TSI OOBSICHEHUS IPUPOJIBI KOCMHUYECKUX OOBEKTOB.

Metonpl  acTpOHOMHUYECKMX HccienoBaHuil. COBpPEMEHHBIE ONTHYECKHUE TEJIECKOIIBI,
pasvoTeNeCKOIbl, BHEATMOC(EpHasi aCTPOHOMHUS.

Bun 3Bé3qH0r0 HebGa. Co3Besus, spKue 3BE31bl, IUTAHETHI, X BUIUMOE JBHKEHHE.

ConneuHas cucrema.

Connue. Conneuynas aktTuBHOCTh. McTounuk sHeprun ComnHna U 3BE37.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMma «CreKTpalibHbIN KJIacc — CBETUMOCTb.
3BE3bI TIIABHOM IOCIIENOBATEIBHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTB) JUISl 3BE3] IVIaBHOU
nocneaoBarenbHOCTH. BHyTpeHHee cTpoeHune 3BE€34. CoOBpeMEHHbBIE IPEACTABICHUS O
IIPOUCXOXACHNN U 3Botonun CosHIa U 3BE311. DTaInbl KU3HU 3BE3 L.

Mneunsiii [1yte — Hama [Nanmaktuka. [lonoxenue u nemwxenne Comnnia B [amaktuke. Tumsl
rajakTuk. PaguoranakTiky U kBazapel. YEpHbIE NBIPHI B sIpaxX raJlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa60na. Pasberanme ramaktuk. Teopus
bonbuioro B3peiBa. PenukToBOE N3IydYEHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTpOHOMUH.

Ydyennueckue HaOIIOACHHUS.

HaGmtonenus 3B€31H0Or0 He6a HEBOOPYKEHHBIM T1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPUJIOXKEHUHN JIJISl OTIpe/IelIeHHsI TTOJIOKEHNS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro MoNIyIapus U SpKUe 3BE3bI.

Ha6mronenus B Teneckorn JIyHbI, TUTAHET, TYMAaHHOCTEH M 3BE3THBIX CKOTUICHHIA.

Du3nyecKuil NPaKTHKYM.



CriocoObl n3MepeHust GU3NYECKUX BEJIIMYMH C HUCIOJIb30BAaHMEM AHAJIOTOBBIX M LIU(PPOBBIX
M3MEPUTENBHBIX TPUOOPOB M  KOMIIBIOTEPHBIX  JaTYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE TIOIPEIIHOCTU U3MepeHHH pu3ndyeckux BennduH. OLieHKa TpaHUL] IOrPEeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPECHHI, UCCIICIOBAHUN 3aBUCUMOCTEH (DM3HUECKUX BEITUYHH,
IIPOBEpKa NPEAJIOKEHHbIX THUIOTE3 (BBIOOP M3 pabOT, ONMCAHHBIX B TEMATHYECKHUX pasjernax
«Y4EeHNYECKUI IKCTIEPUMEHT, Ta00paTOPHBIE pAOOTHI, MPAKTHKYM).

O6o0maee NoBTOPEeHNUE.

O6obmienne W cHcTeMaTHU3alusl — COJCpKaHUs — pa3nenoB  Kypca  «MexaHHKay,
«MonekynsipHas (u3MKa U TEPMOAMHAMHKa», «DJeKTpoAuHamMuKay, «KoneGaHus U BOJIHBIY,
«OCHOBBI ~ CHEIMATIBHOM TEOPUM OTHOCHUTENbHOCTW», «KBaHTOBasg ¢u3nka», «IIEMEHTHI
aCTPOHOMHUU U aCTPOPUIUKI.

Ponp Qu3ukum M acTpOHOMMHM B HKOHOMHMYECKOW, TEXHOJIOTMYECKOH, COLMaIbHOM U
ATHYECKOU cepax NesTeNTbHOCTH YeIOBEKa, pOJib U MECTO (PM3UKU U aCTPOHOMHUHU B COBPEMEHHOU
Hay4YHOH KapTUHE MHpa, 3HAYEHUE OIUCATEIbHOM, CHUCTEMaTU3UPYIOIIEH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKON (PYHKIMI (hnu3ndeckoil TeopuH, posib (U3NUECKOH TeopuH B (OPMHPOBAHUU
IPEJCTAaBICHUNA O (PU3MUECKON KapTUHE MHpa, MECTO (U3NYECKOM KapTUHBI MUpa B 00OLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Wzyuenmne kypca ¢usuku yriayOnéHHoro ypoBHs B 11 Kiacce ocymiecTBIsIETCS C y4&€TOM
COJIep KaTeJIbHBIX MEXIIPEIMETHBIX CBs3€ll ¢ KypcaMu MaTeMaTHKU, OMOJIOTUHU, XUMHUH, reorpaduu
U TEXHOJIOTUH.

MexIpeaMeTHble TOHATHS, CBA3aHHBIE C M3YYEHHEM METO/J0B HAy4yHOro IO3HAHMUS:
SBJICHUE, HAy4HbI (QakT, runores3a, (u3MuUecKas BeJIMYMHA, 3aKOH, Teopus, HaOIOJCHUE,
HKCHEPUMEHT, MOJCIUPOBAHUE, MOJEINb, U3MEPEHHE, MOTPEIIHOCTH M3MEPEHUH, U3MEpUTEIIbHbIE
npubopsl, nudpoBas Jadoparopusi.

MaremaTuka: Pemenue cuctembl ypaBHeHUil. TpuroHomerpuyeckue (QyHKIUH: CHHYC,
KOCUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXJIECTBO. BekTopel M ux
IPOEKIMM HA OCH KOOpAMHAT, CIOKEHHE BEKTOPOB. [Ipon3BojHbBIE 371€MEHTApPHBIX (DYHKIIMMA.
[Ipu3Haky no100us TPEYroabHUKOB, OIIPEIEICHNE TUIOIIAIU IUIOCKUX QUTyp U 00bEMa Tel.

buonorus: snekrpuyeckue sBIEHUS B )KUBOM MpUpo/e, KoyiebaTenbHble TBUKEHUS B KUBOU
MPUPOJE, DSKOJOTUYECKHE PHUCKH TMPU MPOU3BOJCTBE 3JIEKTPOIHEPTUH, 3JIEKTPOMArHUTHOE
3arpsI3HEHUE OKPYKAIOLIEH Cpelpl, YJIbTPa3ByKOBas IUAarHOCTHMKAa B MEAMIHMHE, ONTHYECKUE
SIBJICHUSI B )KUBOW MPUPOJIE.

XUMUsS: CTPOEHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3MBbl 00pa30BaHUS KPUCTAJUIMYECKOM pEIETKY, CIIEKTPaIbHbBIN aHAIU3.

I'eorpadus: MarHuTHBIE MMOJIFOCA 3€MIIM, 3aJI€KU MAarHUTHBIX pyd, (HOTOChEMKa 3eMHOU
MMOBEPXHOCTH, cericMorpad.

TexHoOrusa: NPUMEHEHUE IMOCTOSHHBIX MAarHUTOB, 2JEKTPOMAarHUTOB, JJIEKTPOABUIATENb
Sxobu, TreHepaTOp NEPEMEHHOro0 TOKA, WHAYKIMOHHAs INie4b, JMHUM DJIEKTpoIiepenaad,
AJIEKTPOJBUraTeNb, pajaap, pagUoONpUEMHHUK, TeEIeBU30p, aHTeHHa, TenepoH, CBYU-neus,
yIbTPa3ByKOBasi JAMArHOCTHKA B TEXHHUKE, IPOEKIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA,
cojJlHe4yHas OaTapesi, CIIyTHHUKOBbIE PUEMHUKH, SJI€pHAsi YHEPTeTUKA U HKOJIOTUYECKUE aCTIeKThI €€
pa3BUTHS.

IlnanupyeMsbie pe3yJibTaThbl OCBOCHHMSI NMPOrpamMMbl 1O (PM3MKE HA YPOBHE CpPeIHEro
o01iero oopa3oBaHus

OcBoenne yueOHoro mpeamera «®Pusuka» Ha ypOBHE CpeaHEro o0Iero oOpa3oBaHUS
(yrmyOneHHBIH  ypOBEHB) JIOJDKHO OOECIEYUTh JOCTH)KCHHE CIEAYIOIIUX  JIMYHOCTHBIX,
MCTAIMPEAMCETHBIX U MMPECAMETHBIX O6paSOBaTeJ'II)HBIX PE3YIbTATOB.

JIndHOCTHBIE PE3yJbTaThl OCBOCHHUS ydeOHOro mpeamera «Du3nkay TOMKHBI OTPaXaTh



TOTOBHOCTh M CIIOCOOHOCTHh OOYYaroIIUXcCsi PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CUCTEMOM IIEeHHOCTHBIX OPHEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCKICHHIH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM LIEHHOCTAM POCCHIICKOT0 OOIIeCcTBa, pacuIMpeHne KU3HEHHOTO
OIIbITa U ONBITA JESITEILHOCTH B IPOLIECCE peau3allii OCHOBHBIX HAIpaBJICHUI BOCIUTATEIbHON
NEeATENbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpax1aHCKOro BOCIIMTAHHUS:

chOPMUPOBAHHOCTh ~ TPAKIAHCKOM  mo3unuu  oOydaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOI'0 YJI€HA POCCUNCKOrO OOIIECTBA;

NPUHATHE TPAJAULMUOHHBIX OOIIEYEIOBEYECKUX T'yMAHUCTUYECKUX M JIEMOKPATUYECKUX
LICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO [ESTENBHOCTh B HMHTEpPECax TIPa)KTaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3alliH;

YMEHHE B3aUMOJICHCTBOBAaTh C COLMAJbHBIMM MHCTUTYTaMH B COOTBETCTBUM C HX
GYHKIUSAMEU U Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTpUOTHUYECKOTO BOCIIUTAHUSA:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaKIaHCKOW UACHTHYHOCTH, ATPUOTHU3MA;

LIEHHOCTHOE OTHOILEHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTHXKEHHUSIM POCCUHCKHUX
yu€HBIX B 0071acTH (PU3UKU U TEXHUKE;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCTIUTAHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBE/ICHUS;

CIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHbBIE PEIIeHUs], OPUCHTUPYSCH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOTO OYAyIIEero;

4) 5CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUpPY, BKJIKOYAs 3CTETUKY HAy4YHOI'O TBOPUYECTBA, MPUCYILIETO
¢duznveckoii Hayke;

5) TpyIOBOTO BOCIIUTAHUS:

MHTEPEC K pa3INuHbIM chepaM IpoecCHOHATBHON AeATEIIbHOCTH, B TOM YHCJIE CBI3aHHBIM
c (u3ukol W TEXHUKOH, yMEHHE CcOBepLIaTh OCO3HAHHBIN BBHIOOp Oyaymied npodeccuu u
peasin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIMOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa3OBaHHIO B OOnacTu (hU3MKU Ha
MPOTSKEHUH BCEW JKU3HU,

6) 3KOJOrMYECKOr0 BOCTIUTAHMSL:

c(OPMUPOBAHHOCTh JKOJIOTMUECKON KYJIbTYphl, OCO3HaHHE TIJI00AJbHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE AEHCTBUI B OKPYXAIOIIEH CPEJEe Ha OCHOBE 3HAHUS LIeJIEH
YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

Pacmpenue omnbiTa  J1€ATENBHOCTH  SKOJIOTMUECKON  HAIMpaBIEHHOCTM HAa OCHOBE
UMeIoIUXCcs 3HaHui 1o (usuke;

7) HEHHOCTU HAYYHOT'O TO3HAHMUSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢bu3znuecKoil HayKu;

OCO3HAHME IIEHHOCTH HAayYHOH NESATEIBbHOCTH, TOTOBHOCTH B Ipollecce U3y4YeHHs (U3MKU
OCYILIECTBIISTh MPOEKTHYIO M UCCIIEI0BATENIbCKYIO e TEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

B nporiecce nocTukKEeHUs IMYHOCTHBIX PE3YJIbTaTOB OCBOCHMS MPOTpaMMBbl 10 (pusmke uis
YPOBHSI CpeaHEro oO0miero oOpa3oBaHUs y OOYYarOIIUXCS COBEPIIECHCTBYETCS SMOIMOHATBHBIN
MHTEJUIEKT, MPEATNOIaraloni copMUpOBAaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOUIET0 CIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAJIBLHOE COCTOSHUE,
BUJICTh HANpPaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;



CaMOpEeryJIUpOBaHUsl, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHNE TPUHUMATh OTBETCTBEHHOCTD
3a CBOE NOBEJCHHE, CIIOCOOHOCTh AJANTUPOBATHCA K AMOIMOHAIBHBIM M3MEHEHUSIM U TPOSBIATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKIIOYAIOIIEH CTpEeMJICHHE K JOCTIKCHHIO LENH M YCIEXY,
ONTUMHU3M, UHUIIUATUBHOCTh, YMEHUE IeHCTBOBATDH, UCXO/S U3 CBOUX BO3MOXHOCTEH;

OMIIATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHMMATh SMOIMOHAIBLHOE COCTOSHUE IPYTHUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COINIEPEKHUBAHUIO;

COILIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C APYTHMHU
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOHQIUKTHIL.

MertanpeamMeTHble pe3yibTaThl OCBOCHHUS MHPOrpaMMBl CpelHEro obiiero oOpa3zoBaHUs
JOJDKHBI OTPaXKaTh:

OBnazeHne yHUBEpPCAIbHBIMU MO3HABATEIbHBIMU JCHCTBUSIMMU:

1) 6a30BBIC JTOTHYECKHUE JCHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyalM3UpOBaTh MpoOiieMy, paccMaTpuBaTh €
BCECTOPOHHE;

OTIpEeCIIATh LENU AesITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBIIATH 3AKOHOMEPHOCTH M IPOTHBOPEYHS B paCCMaTPUBAEMBIX (DU3HUECKUX SBICHUSX;

pa3pabarbIBaTh IUIaH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTePUATIbHBIX U
HEMaTepHaJIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHMBATH COOTBETCTBHE pE3YJIbTATOB LIETSM,
OLIEHUBATh PUCKH MOCIEICTBUH eI TEIbHOCTH;

KOOPJIUHUPOBAaTh M BBINOJIHATH pPa0OTy B YCIOBHUAX pEATbHOTO, BUPTYaJlbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BBIC UCCIICIOBATEIILCKHUE JCHCTBYS:

BIIQJIETh HAYYHOM TEPMHHOJIOTHEH, KIIOUEBBIMH MOHATHSAMH M MeToJaMu (U3MUYECKOM
HAYKH;

BIIa/IETh HAaBbIKAMHU Yy4eOHO-MCCIIEIOBATENLCKON M MPOEKTHOW NEATENHOCTH B 00JIACTH
(bu3MKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOHMCKY METOJOB pEIICHUs 3a/1ad
(bU3NYECKOro coiepKaHus, IPUMEHEHHIO Pa3InYHbIX METO0B IIO3HAHUS;

OCYIIECTBIISITh Pa3IMYHbIE BHIBI JACATENBHOCTH TIO TIOJTYYEHHIO HOBOTO 3HAHHUSA, €ro
MHTEpIpeTalny, IpeoOpa3oBaHHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX CUTYallUsAX, B TOM YHCIIE
P CO3JaHUH YYE€OHBIX IPOEKTOB B 00J1acTU (U3UKH;

BBISIBJIATh IPUYMHHO-CJIEJCTBEHHBIE CBS3M W aKTyaJIM3UpOBaTh 3ajady, BbIJIBUraTh
THNOTE3y €€ pelIeHus, HaXOUTh apTyMEHTHI JUIS JTOKa3aTeIbCTBA CBOMX YTBEP)KICHUH, 33/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh NOJYYCHHBIC B X0/ PEIICHUS 33/1a4l PE3YJIbTaThl, KPUTHUECKH OIICHUBATH
UX JJOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (OPMYITHPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BATENBHON AEATENBHOCTH, B TOM
qucie Npyu U3ydeHUH (U3nKu;

JlaBaTh OLIEHKY HOBBIM CHTYallHsIM, OLIEHUBATH IPUOOPETEHHBIH OIIBIT;

YMETh MIEPEHOCUTD 3HAHUS 10 (PU3HUKE B MPAKTUUYECKYIO 00JIaCTh )KU3HEICATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00acTei;

BBIJIBUT'aTh HOBbIE UJIEH, MPEAaraTh OpUrHHAIbHbIE MTOJIXObI  PEILICHHS;

CTaBHUTH MPOOJIEMBI U 3a1a4M, OMTYyCKAIOIINE aJTbTePHATUBHBIC PEIICHUSI.

3) pabota ¢ uHpopmanueit:

BJIQJICTh HABBIKAMHU IOJNyYeHHs] MHPOPMAUU (PU3HUECKOTO COACPKaHUS U3 HCTOYHHKOB
pasHBIX THUIIOB, CaMOCTOSITEIbHO  OCYIIECTBIIATh IOUCK, AaHalW3, CHCTEMAaTHU3alldi0 U
MHTEPIpPETANI0 HHPOPMALIUU PA3IMYHBIX BUOB U (OPM MPEICTABICHHS,

OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIIHH;



HCIOJIb30BATh CPEACTBA HH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B PELLICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3allMOHHBIX 33/7a4 C COONIOZCHHEM TpeOOBaHUM
SPrOHOMHUKH, TEXHHUKH O€30MaCHOCTH, T'MTHEHBI, PecypcocOepeKeHMsl, MPaBOBBIX M AITUYECKHX
HOPM, HOPM HH(POPMAITOHHOW 0€301aCHOCTH;

co3llaBaTb TEKCThl (PU3UUECKOro COJACpXKaHHUA B pa3iuuHbIX (opMaTax ¢ yué€ToM
Ha3zHa4yeHUs MHOOPMAIMK U IeNICBOW ayJAUTOPUH, BEIOUPAst ONTUMAIBHYIO (OPMY MpEICTaBICHUS
Y BU3YaJIN3aLHH.

OBnazneHue yHuBEpCaJIbHBIMM KOMMYHUKATUBHBIMU JI€HCTBUSMU:

1) obmienwue:

OCYLLECTBIIATh OOLIEHHE HA YPOKaX (PU3UKHU U BO BHEYPOUHOH J1€ATENBbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIUKTHI;

pa3BEPHYTO M JIOTUYHO M3JIAaraTb CBOIO TOYKY 3PEHMSI C HCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

2) COBMECTHAs AEATENbHOCTD:

IIOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHAUBUAYAIBHON padOThI;

BbIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JIEHCTBMHA C yuy€TOM OOIIMX HHTEPECOB, U
BO3MOKHOCTEH KaKJI0T0 4IECHA KOJUIEKTUBA;

IIPUHMMATh LI COBMECTHOM [E€ATENbHOCTH, OPraHU30BbIBaTh U KOOPAMHHUPOBATH
JEUCTBHUS 10 €€ TOCTHKEHHUIO: COCTAaBJIATh IUIAH JEHCTBHUM, PacIpenessaTh POIu C y4ETOM MHEHUN
YYaCTHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOTHI;

OLICHMBATh Kau€CTBO CBOET0 BKJIaJa U Ka)KJJOT0 Y4aCTHUKA KOMaH/bl B OOLIUI pe3ynbTar 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpejajgaraTb HOBBIE IPOEKTHI, OLIEHUBATh HAEU C MO3ULUM HOBU3HBI, OPUTMHAJILHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh TO3UTHBHOE CTPAaTErMYECKOE IIOBEJACHHE B pPa3jIMYHbIX CUTYalUsX,
IPOSIBJISITH TBOPUECTBO U BOOOPaKEHHUE, ObITh HHUIIMATUBHBIM.

OBnazieHne yHUBEPCAIbHBIMU PErYISTUBHBIMU JEHCTBUAMMU:

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBISATh IO3HABATENIbHYIO JESATEIbHOCTh B 00JaCTH (PU3UKU U
aCTPOHOMMH, BBISABJIATH IPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PEIICHHUsS PACUETHBIX M KAuyeCTBEHHBIX 3a/ay, IJIaH
BBIMIOJIHEHUS] MPAKTUYECKOH paboThl ¢  yduyé€TOM MMEIOLIMXCS  PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKH1 y4eOHOTro NMpeMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JienaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO U MPOSIBIICHUIO 3PYAULIUN B 00J1aCTH (PU3UKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHb;

2) CaMOKOHTPOJIb!

JlaBaThb OLICHKY HOBBIM CHUTYalUsiIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTbH, OLICHUBATbH
COOTBETCTBHUE PE3YyJIbTATOB LETSAM;

BJIaJIETh HAaBBIKAMU MTO3HABATENBHOM peieKCHn Kak 0CO3HAHMsI COBEPIIAeMbIX NEHCTBUN U
MBICITUTENIBHBIX MTPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMIA;

UCIIOJIb30BATh MPUEMBI pedIIeKCHUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

OLICHUBATh PUCKHU M CBOEBPEMEHHO IIPUHUMATh PELIEHUS 0 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPU aHAINU3€E PE3YNIbTATOB AEATEIbHOCTH;

3) npunsTHEe cedsl U JPYTHX:

IPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;



MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHATIU3€ PE3YNIbTATOB JI€ATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OIMIUOKY.

IIpenmeTHble pe3yJbTaThl 0CBOCHHUS IPOrPaMMBbI 110 pusnke.

B mnpouecce wu3ydenusi Kypca  ¢pusuku yruayosgaeHHoro ypoBHs B 10 kJiacce
o0yyaromuiicss HAy4YuTCs:

[IOHUMaTb pOJIb  (U3MKM B HKOHOMHYECKOH, TEXHOJOIMYECKOH, HKOJOTHYECKOH,
COLIMANILHOW M ATHYECKON cepax NesTeNbHOCTH YeJI0BEKa, pOib U MECTO (PM3UKU B COBPEMEHHOM
Hay4YHOH KapTUHE MHpa, 3HAYEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOH (QYHKUMH (PU3MUECKOM TEOpHUM — MEXaHUKH, MOJEKYJISIpHOM (u3uku u
TEPMOJMHAMHKH, POJIb (PU3UYECKOH TeoprH B (OPMHUPOBAHMU MPEICTaBICHUA O (uznueckon
KapTUHE MUPA;

pa3nuyath YCIOBHUS NMPUMEHUMOCTH MoJeNed (pu3MyecKux Ten M MPOLEecCOB (SIBICHUI):
UHepLUalbHas cuUcTeMa oTcyéra, aOCoMOTHO TBEPAOE TENO, MaTepuaibHas  TOUKa,
PaBHOYCKOPEHHOE JIBIKEHHE, CBOOOAHOE MMajieHue, abCOMOTHO yripyras aedopmariusi, abCcomoTHO
ylnpyroe M aOCOJIOTHO HEYIPYroe CTOJIKHOBEHHUS, MOJENU ras3a, JXUIAKOCTH U TBEPIOro
(KpUCTAJUTMYECKOT0) TeNa, UeaTbHBIN ra3, TOYSUHbIN 3apsi/l, OJHOPOIHOE FICKTPUUECKOE TOJIE;

pa3nuyarh ycloBHs (FpaHUIIbl, 001aCTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHUMATh
BceoOmuUid xapaktep (hyHIAaMEHTaIbHBIX 3aKOHOB M OTPAaHMYEHHOCTHh HCIOJIB30BAaHMS YaCTHBIX
3aKOHOB;

aHATM3UPOBATh U OOBSCHATH MEXAaHWYECKHE MPOIECCHl U SIBICHUS, WCIOJIb3yS OCHOBHBIC
MIOJIOKEHUST M 3aKOHbl MEXaHUKU (OTHOCHTEIBHOCTb MEXAaHUYECKOro JBIMKEHUS, (HOpMYIbl
KMHEMAaTUKU pPaBHOYCKOPEHHOTO [IBW)KEHUS, IpeoOpa3oBaHust [amuies [ CKOPOCTH U
nepeMeleHns, 3akoHbl HBIOTOHA, NPHUHLUII OTHOCUTEIBHOCTH [‘anmies, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHBI COXpPAHEHMsI UMIIyJIbCa M MEXaHUUYECKON SHEpruu, CBA3b pabOThl CHUJIBI C
M3MEHCHMEM MEXaHUYECKOH »SHepruy, YCIOBUS paBHOBECHs TBEPIOro Tena), IpPU OSTOM
UCIIOJIb30BaTh MAaTEMaTHMUECKOE BBIPAKEHHUE 3aKOHOB, YyKa3blBaTb YCJIOBUA [PUMEHHUMOCTH
(bu3nYecKUX 3aKOHOB: MpeoOpazoBaHuil [ 'anuies, BTOporo u Tperbero 3akoHoB HproToHA, 3aKOHOB
COXPAHEHHUS UMITYJIbCAa U MEXaHUYECKON PHEPIUH, 3aKOHAa BCEMUPHOI'O TATOTCHHUS;

aHAJTM3UpPOBaTh M OOBSCHATH TEIUIOBBIE IPOLECCHl U SBIEHHS, HCIOJIb3Ysl OCHOBHBIE
MOJIOKEHNUS  MOJIEKYJISIPHO-KMHETUYECKOM TEOPHMM W 3aKOHbl MOJIEKYJISIPHOM  (U3UKU U
TEPMOJIMHAMHMKHN (CBSI3b JABIEHHMs HJEAJbHOTO Tra3a CcO CpelHeH KUHETUYEeCKOH sHepruen
TEIUIOBOTO JABM)KEHUS U KOHIEHTpALMell ero MOJEKyJ, CBsI3b TEMIEPaTyphl BEIIECTBA CO CpelHEen
KMHETUYECKOW JHEpruei TEIIOBOro JBMKEHMSI €r0 YacTHII, CBA3b JABIEHUS HMEaJIbHOIO rasa C
KOHIIEHTpAlUEel MOJIEKYJI M €ro TeMIepaTrypoi, ypaBHeHHe MenpneneeBa—KnamneipoHa, nepBblid
3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHMS DSHEPIUHM B TEIUIOBBIX IIPOLECCAX), INPH 3TOM
HCIIOJIb30BaTh MaTEeMaTHYECKOE BBIPAKEHHE 3aKOHOB, YyKa3blBaThb YCJIOBHUS INPUMEHHUMOCTH
ypaBHeHus1 MenneneeBa—KnanelipoHa;

aHAJIM3UPOBATh U OOBSACHATH JIEKTPUUECKUE SIBJICHMSI, UCIIOIb3Ys] OCHOBHBIE TOJIOKEHUS U
3aKOHBI JJIEKTPOAVMHAMHUKHM (3aKOH COXPAaHEHHUs DJIEKTPUYECKOro 3apsnaa, 3akoH KynoHa,
MOTEHIIMAJIBHOCTh 3JIEKTPOCTATUYECKOIO MOJIs, NMPUHIUI CYNEPHO3ULUU IJIEKTPUUECKUX TOJIEH,
IIPY 3TOM YKa3blBas YCIIOBUS IPUMEHMMOCTH 3akoHa KylloHa, a Takke NpPaKTHUYECKU Ba)KHbIE
COOTHOIIEHMS: 3aKOHbI OMa Ui ydacTKa LENU W JUIsl 3aMKHYTOM AJIEKTPUYECKOM LEINU, 3aKOH
Jxoyns—Jlenna, npasuia Kupxroga, 3axonst @apazes s 2JIEKTPOIN3a);

OMHUCHIBaTh (PU3MUECKHE TPOIECCHl U SBJICHMS, HCIOIb3ys BEIMUMHBL: IEepeMelleHue,
CKOpOCTb, YCKOPEHHME, HMIIYJIbC TEJla M CHUCTEMBl T€J, CHJIa, MOMEHT CHJIbI, JaBIICHUE,
MOTEHLIMAJbHAsl DJHEPrus, KUHETUYEeCKas »JHEeprusi, MeXaHWdecKas »dSHeprus, paboTa CHJIBL,
LIEHTPOCTPEMUTENBHOE YCKOPEHUE, CHJIA TSAKECTH, CHJIA YIPYTOCTH, CHJIAa TPEHMs, MOLIHOCTD,
SHEPrHUs B3aUMOJIEHCTBUS Teja ¢ 3eMi€i BOIM3H €€ MOBEPXHOCTH, SHEPIHsl YIIPYroi aedopmaun
NPY>KUHBI, KOJMYECTBO TEIUIOTHI, Aa0COJIIOTHAs TeMmIepaTrypa Teia, paboTa B TEPMOAMHAMUKE,



BHYTPEHHSIS HEPIUsl UJICATbHOIO OJHOATOMHOIO Ta3a, paboTa HMIeallbHOTO ra3a, OTHOCHTENIbHAs
BIQXKHOCTh BO31yXa, KOX(P(UIMEHT MOJIE3HOTO NEHCTBUS HICATBHOTO TEIUIOBOTO JBUTATEIIS;
ANEKTPUYECKOE TO0JIe, HAMPSHKEHHOCTh 3JEKTPUUYECKOTO MOJIsI, HANPSHKEHHOCTH MOJIE TOYEHYHOTO
3aps/ia WK 3apsOKEHHOTO IIapa B BaKyyMe U B JIMDJICKTPUKE, MOTEHIMAN AJIEKTPOCTATUYECKOTrO
T0JIs, Pa3HOCTh MMOTEHIIMAJIOB, AJIEKTPOIBIKYILAS CHIIA, CUJIa TOKA, HAMPSHKeHHUEe, MOUTHOCTh TOKa,
JNeKTpuyeckass €EMKOCTb IUIOCKOIO  KOHJEHCATopa, CONPOTHBIEHHWE y4yacTKa LENU ¢
MOCJICOBATENbHBIM U MapajlIebHBIM COCIUHEHHEM PE3UCTOPOB, SHEPTUSl AIIEKTPUUYECKOIrO MOJIs
KOHJIEHCATOPa;

OOBSICHATH OCOOEHHOCTH MPOTEKaHHS (PU3MUECKUX SBJICHUH: MEXaHHYECKOe [BUYKEHUE,
TEIUIOBOE JBM)KEHHME 4YaCTHI[ BEIIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE IBUKEHHE,
I[I/I(l)(by?»l/lﬁ, HUCIMApCHUEC, KUIICHUC U KOHACHCALIUA, IJIABJICHUC U KPUCTAJUIM3alUs, HAIIPABJICHHOCTDb
TeIUIonepead, JJIeKTpU3alus Ted, SKBUIOTEHIUAIBHOCTh IOBEPXHOCTH  3apsyKEHHOTO
MIPOBOJIHUKA;

MIPOBOANUTH HCCIIEOBAHHE 3aBHCUMOCTH OJHON (PU3MYECKON BEIWYMHBI OT JIPYrod C
UCTOJIB30BAHUEM MPSAMBIX HM3MEPEHHH, IMPH 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DHKCHPOBATh
pe3yNbTaThl TMOJTYYEHHONM 3aBHUCHUMOCTH (M3UYECKUX BEIMYUMH B BUIE TpaduKoB C y4ETOM
a6COJIIOTHI)IX HOFpeHIHOCTCfI H3M€p€HHI71, ACJIaTb BBIBOALI 110 PE3YyJibTaTaM MCCICAOBAHNA,

MPOBOANTh KOCBEHHBIE U3MEpeHHs (PU3MYECKHX BEJIWYUH, MpPH OTOM BBIOUPATH
ONTUMAJILHBIN MCTOJ H3MCPCHUSA, OLCHUBATH aOCONIOTHBIE M OTHOCHUTEJIHLHBIE IOrpeuIHOCTU
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHIA;

IMPOBOAWUTL OIIBITBI IIO ITPOBEPKC HpeI[JIO)KeHHOI;'I THIIOTE3bI: IIAHUPOBATH 3KCIICPUMCHT,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATH MONyYEHHBbIE PE3yJabTaThl U JeNaTh
BBIBOJ] O CTATyCC HpCI[JIO)KCHHOfI THUIIOTE3BI,

coOnrofaTh MpaBuia OE€30MacHOr0 TpyAa MpH MPOBEICHUU HCCIEJOBAHUN B paMKax
y4eOHOTO IKCIIEPUMEHTA, MPAKTUKYMa U y4eOHO-HUCCIIeA0BATENILCKON U IPOSKTHOM JIEITETFHOCTH C
UCIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U 1a00OpaTOPHOro 000pyA0BaHNUS;

pemaTh pacu€THbBIC 3a/1aUu C SIBHO 33/IaHHOW M HESIBHO 33/IaHHON (PU3MUECKOU MOJIEIbIO: Ha
OCHOBAaHUHU aHajdu3a YCJIOBUS OOOCHOBBIBATH BBIOOp (PU3WYECKOM MOJIENH, OTBEUarolei
Tp€6OBaHI/I$IM 3aaa4u, NIpUMCHATDb q)OpMYJILI, 3aKOHBI, 3aKOHOMECPHOCTHU W ITIOCTYJIAThI (1)I/I3I/I‘-IGCKI/IX
TEOPHl MPU UCIOJIB30BAHUM MATEMAaTHYECKUX METOJIOB PEIICHMS 3a]ad, MPOBOJUTH PacdyEThl Ha
OCHOBAHMH UMCIOIINXCA JAaHHBIX, AHAJIU3UPOBATH PE3YJIbTAThI U KOPPCKTUPOBATHL MCTOABI PCIICHUA
C YYETOM MOJYYEHHBIX PE3yJIbTaTOB;

pelarh KauecTBEHHBbIE 3a/Jauyd, TpeOyrollue NPUMEHEHHs 3HaHUM M3 Pa3sHBbIX pPa3/iesioB
Kypca GU3MKH, a TAaK)KE WHTErPalliy 3HAHUHA U3 IPYTHX MPEIMETOB €CTeCTBEHHO-HAYYHOTO IIHKIIA:
BBICTpanBATh JIOTUYCCKYIO MECIIOYKY paCCY)KI[eHI/II\/JI C HCIOJBb30BAHUECM M3YUCHHBIX 3aKOHOB,
3aKOHOMEPHOCTEH U (PU3HUECKUX SBIICHHUIA,

HCIIOJIB30BAaTh TCOPCTHYCCKUEC 3HAHUA JJIA OOBSICHEHHSI OCHOBHBIX IIPUHIOMUITIOB pa6OTI>I
M3MEPUTENBHBIX TPHUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUUYECKUX MPOIIECCOB;

MPUBOJIUTH MPUMEPHI BKJIA/Ja POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

AHAJIIM3UPOBATL U OUCHHUBATH IMOCJICICTBUA OBITOBOH U HpOI/ISBOJICTBeHHOI\/JI JACATCIIbHOCTH
YelloBeKa, CBSI3aHHON ¢ (DU3MYECKMMH MpOLecCaMH, C TMO3UIMI JKOJOTHYECKON O0e30MacHOCTH,
HpeHCTaBHeHI/Iﬁ O paorOHAJIBHOM IMPUPOIAOIIOJIB30BAHUMHN, a4 TaKXE Pa3yMHOM MHCIIOJIB30BaHUN
JOCTHKEHHUN HAYKU ¥ TEXHOJOTUH 7Sl TaTbHEHIIIero pa3BUTHS YeIOBEYECKOTo OOIIECTBA;

MPUMEHATHh Pa3JIMYHbIE CHOCOOBI paboThl ¢ WHpOpMarmend (PU3NIECKOTO COACPIKAHUS C
UCIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHH, TpU O5TOM HCIOIH30BaTh
COBpeMEeHHbIe HH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA, epepabOTKU U MPEeAbIBICHUS yueOHOI
U HAYYHO-TIONMYNSAPHOW WHGPOpPMAIMK, CTPYKTYPUPOBAHHS W HMHTEpPHOpeTaluu HHDOpMAIHH,
MOJIYYEHHOM M3 Pa3IMyYHbIX UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOJIy4yaeMyl0 HUH(OpMaIHio
U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HaHUM, TaK U Ha OCHOBE aHallM3a



HMCTOYHHMKA H(}OpMAIUH;

MPOSIBIIATG ~ OPTaHW3aI[MOHHBIE ¥  TO3HABATEIbHBIE  YMEHHS  CaMOCTOSITEILHOTO
pUOOPETEHUST HOBBIX 3HAHHIA B MPOIECCE BBHITIOJTHEHHUS MMPOCKTHBIX U YUEOHO-UCCIIEI0BATEIHCKIX
pabor;

paboTaTh B TPYIIE C MCIIOJHEHHEM PA3JIMYHBIX COLUAIBHBIX POJICH, MIIAaHUPOBATh PadoTy
TPYNIbBI, PaMOHATBHO PACHPENeNsITh ACSITEILHOCTh B HECTAHIAPTHBIX CHUTYAIHsIX, OIEHUBATH
BKJIQ/I KXJ/IOTO U3 YYACTHHKOB TPYIIIBI B PEIICHUE PACCMATPHBAEMOM MTPOOIIEMBI;

MPOSIBIIATh MOTUBAIUIO K OyAyIIei mpohecCHOHATbHOM AeATeIbHOCTH MO CIEIHATEHOCTSIM
(hUBUKO-TEXHUYECKOTO MPODHUIISL.

IIpenmeTHble pe3yJbTaThl 0CBOCHHS IPOrPaMMBbI 110 (pusnke.

B mnpouecce wu3ydeHus Kypca Kypca ¢uszMku yriyOiaeHHoro ypoBHs B 11 kiacce
00yYaroIuics HAyYUTCA:

IIOHUMAaTh POjib (PU3UKU B SKOHOMUYECKOH, TEXHOJOIMUECKOW, COLUAIBHOW U 3THYECKOU
cdepax IeATETLHOCTH YEIOBEKA, POJb U MECTO (PM3UKH B COBPEMEHHOW HayyHOW KapTHHE MUDA,
POJIb aCTPOHOMHUHM B IIPAKTUYECKOHN JEATEILHOCTH YellOBeKa U JajbHEHIIEM HayYHO-TEXHUYECKOM
pa3BUTHH, 3HAUYEHUE ONMMCATEIBHOU, CHUCTEMATU3UPYIOLIEH, OOBSICHUTENBHON U MPOTHOCTUYECKOM
GyHKUMH (U3NYECKOM TEOpUHM — 3IIEKTPOAMHAMHMKH, CHEIMAIbHOH TEOPHMH OTHOCHUTENIBHOCTH,
KBAaHTOBOW (PH3HMKH, POJb (U3NUECKON TEOpHH B (OPMHPOBAHUU TPEICTABICHUH O (HU3HUIECKOH
KapTHMHE MHUpPA, MECTO (PM3MYECKOM KapTHHBI MHpa B OOLIEM psAAYy COBPEMEHHBIX E€CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOJE;

pasnuyarh YCIOBUS NPUMEHUMOCTH Mojesel (pu3MyecKux Ten M MPOLEecCOB (SIBIEHUIN):
OJIHOPOJIHOE DJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE II0JIA, TapMOHMYECKHE KoseOaHus,
MaTeMaTHYECKUN MasTHUK, U€aJIbHbIN NPYKUHHBINA MasTHUK, FTapPMOHUYECKHE BOJHBI, H1€AJIbHBIN
Kose0aTeNbHbI KOHTYp, TOHKas JHMH3a, MOJEJEH aToMa, aTOMHOIO siipa U KBAaHTOBOW MOJENIU
CBETA;

pa3nuyath ycloBHs (TpaHUIIBI, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TIOHUMATh
BceoOIui XapakTep ()yHIaMEHTAIbHBIX 3aKOHOB M OTIPaHMYEHHOCTb MCIIOJIb30BAaHMS YaCTHBIX
3aKOHOB;

aHAJM3UPOBaTh U OOBACHATH OJIEKTPOMArHUTHBIE TPOLECCHl M SBICHMS, HCIOJIb3YS
OCHOBHBIE€ TOJIO)KEHUS W 3aKOHBI AJIEKTPOJAWHAMUKHM U CHELMAIbHOW TEOPUU OTHOCHUTEIHHOCTHU
(3aKOH ~ COXpaHEHMsI JJIEKTpUYECKOro 3apsiia, cuwia Awmmepa, cuia JlopeHna, 3akoH
AJIEKTPOMArHUTHOW WHAYKIMH, TpaBuiao Jlenma, cBsa3p DJIC caMOMHIYKIIMM B JJIEMEHTE
AJIEKTPUUYECKON LM CO CKOPOCTHIO M3MEHEHMs CHIIBI TOKa, MOCTYJaThl CIELUaTbHONW TEOpUH
OTHOCHUTENIbHOCTH DUHILTEHHA);

aHAJM3UPOBaTh U OOBSICHATH KBAHTOBBIC INPOLIECCHl U SIBJICHUS, WUCHOJIb3Ys MOJIO0KEHUS
KBaHTOBON (u3uku (ypaBHeHHME OWHIITeMHA i (oTorddexra, MepBblii U BTOPOIl MOCTYIAThI
bopa, npuHIun cooTHomeHus: HeonpeaenéHHocTel [ eif3enOepra, 3aKOHbI COXpaHEHHs 3aps10BOT0
1 MacCOBOT'O YHCEJ U SHEPTUU B SAEPHBIX PEAKIMSIX, 3aKOH PaJUOAKTUBHOIO paclaja);

OINHUCHIBAaTh (PU3MUYECKHE MPOLECChl M SBJICHUS, UCHOJb3Yys BEIMYMHBL: HaNpsHKEHHOCTh
ANEKTPUYECKOTO TMOJIs, TOTEHUHUAN JJIEKTPOCTATUYECKOrO TMOJs, Pa3sHOCTh MOTEHILUANOB,
AJIEKTPOABIDKYIAsT CHJIA, WHAYKIUS MarHuTHOTO IIOJIsl, MAarHUTHBIM MOTOK, cwia AMiepa,
MHIYKTUBHOCTb, 3JEKTPOABMKYIIAs CUJIa CAMOUHIYKIIMH, SHEPTUsl MATHUTHOTO TOJISl POBOTHUKA
C TOKOM, DPEISTHUBHCTCKUN HMITYJbC, IOJIHAS DHEPrusi, SHEPrHsl IMOKOs CBOOOJHOM YacTHUIBI,
SHEPrUs U UMITYJIbC (POTOHA, MACCOBOE UMCIIO U 3apsia AApa, JHEPTHsl CBSI3U AAPa;

OOBSICHATH OCOOCHHOCTH MPOTEKaHUs (PU3NUYECKUX SBICHHA: 3JIEKTPOMAarHUTHAS MHTYKIIHS,
CaMOUHJYKIIUS, pe30HaHC, UHTepdepeHlus BOJIH, Audpakius, AUCIEpCHs, MOJHOE BHYTpEHHeEe
oTpaxkeHue, (orodnexTpudeckuil 3pdext (poroadpdekr), anbdpa- u Geta-pacnaabl saep, ramMmma-
U3Iy4yeHue sep, puandeckre NPUHIMIBI CIEKTPaIbHOTO aHaIn3a U paboThI Ja3epa;

OIpeNIeNIATh HAIpaBICHUE HHIYKIMM MAarHUTHOTO TOJS MPOBOJHUKA C TOKOM, CHJIBI



Awmmnepa u cuisl JIopeHna;

CTPOUTH U300paKEeHHUE, CO3/IaBaeMOE TUIOCKUM 3€pKaJIoM, TOHKOM JIMH30i, U pacCUNTHIBATh
€ro XapakTepHUCTUKH;

IIPUMEHSTh OCHOBOIOJArarolMe acTPOHOMMUYECKHUE TIIOHATUS, TEOPUM U 3aKOHBI IS
aHayM3a U 00bsACHEeHUs! (PU3NYECKHUX MPOILIECCOB, MPOUCXOIANIMX B 3BE3AaX, B 3BE3IHBIX CHUCTEMAX,
B MEXTaJIAKTUUECKOU cpefie; IBMKEHUSI HEOSCHBIX Tell, SBOJIIOLNY 3BE3]] U BeeneHHo;

MIPOBOAUTH MCCIIEI0BAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIIMYUH C HCIIOIb30BAHUEM MPSMBIX
MU3MEPEHUH, MPH 53TOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH pPE3YyJbTAThl IMOJTYy4YECHHOH
3aBUCHUMOCTH (DU3MUYECKUX BEIMYMH B BHUAE Tpa@UKOB € yu€TOM aOCONIOTHBIX MOrPEUIHOCTEN
M3MEpEeHUHl, 1eNaTh BHIBOJIBI 10 Pe3yJIbTaTaM MCCIIeJOBAHMUS;

MIPOBOJIUTH KOCBEHHbIE M3MepeHHs (U3WYECKHX BEJIMYUH, TPU OSTOM BBIOMpAThH
ONTHUMAJIBHBIA METOJlT M3MEPEHHMsI, OICHHBATh AaOCOJIOTHbIE M OTHOCUTENIbHBIE MOrPEUIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MIPOBOAUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHON TUIOTE3bl: IIAHUPOBATH SKCIEPUMEHT,
coOHMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3MPOBATH MOJYYEHHBIC pPE3yJbTaThl U JeNaTh
BBIBOJI O CTaTyce MPEeJI0KEHHOM TUIOTEe3bI;

OIMCHIBATh METO/bI IIOJYyYEHHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

coOnrofaTh MpaBwiia O€30MacHOr0 TpyAa MpH MPOBEICHWU HCCIEAOBAHUI B paMKax
y4eOHOTO IKCIIEPUMEHTA, TPAKTUKYMAa U y4eOHO-HUCCIIEA0BATENLCKON U IPOCKTHOM eI TETLHOCTH C
UCIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U 1a00OpaTOPHOro 000pyA0BaHNUS;

pelarh pacu€THbIE 33/1a4u C SBHO 33JJaHHOW M HESIBHO 3a/1aHHOM (PM3MYECKOM MOJEIbIO: Ha
OCHOBaHUU aHAllM3a YCIOBUS BBIOMPATh (PU3MYECKUE MOJENH, OTBEYAIOIIe TpeOOBAaHUSAM 3aqauu,
IPUMEHTh (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTM U TMOCTYyJaThl (PU3MYECKUX TEOpUH IpuU
WCIOJIb30BaHUN MaTEeMaTHYEeCKHX METOJIOB pEIleHHUs 3a/ay, MPOBOAUTH PacuéThl HA OCHOBAHUU
UMEIOLIUXCS JaHHBIX, aHAIU3UPOBATh PE3YyIbTaThl U KOPPEKTUPOBATH METO/Ibl PEILIECHUS C YUYETOM
MOJIYUYEHHBIX PE3yIbTaTOB;

pelaTh KaueCTBEHHBbIE 3a/auyd, TpeOyrolue NPUMEHEHHs 3HaHUM M3 Pa3sHbIX DPa3/eiioB
Kypca GU3MKH, a TAK)KE WHTErpalui 3HAaHUW U3 JPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA:
BBICTPAUBaTh JIOTMYECKYIO LIETIOYKY pAaCCYKJIEHUH C HCIOJb30BAHUEM H3YUYEHHBIX 3aKOHOB,
3aKOHOMEPHOCTE! U (PU3NUYECKUX SBICHUMH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHHUS JUIsl OOBSCHEHUS OCHOBHBIX IPHHIMIIOB PabOThI
U3MEPUTENBbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MTPOLIECCOB;

MPUBOJIUTH MPUMEPHI BKJIAJAa POCCUHCKUX M 3apyOSKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00BSCHEHHE POIIECCOB OKPYKAIOIIET0 MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATh MOCJEJICTBUS OBITOBOM M MPOU3BOJCTBEHHOW IESATENbHOCTH
YeJIOBEKa, CBSI3aHHOM C (M3NYECKMMHU MPOLIECCaMM, C TMO3UIMH IKOJOTMYECKOd Oe30MacHOCTH,
MPEJICTAaBICHU O pallOHAIbHOM IPUPOAONOJIB30BaHNU, a TaKXKe pPa3yMHOM HCHOJIb30BaHUU
JOCTHKEHUM HAyKHU U TEXHOJIOTUM /IS TabHENIIIEero pa3BUTHS YEI0BEYECKOI0 O0IIECTBa;

MPUMEHATh Pa3IMUHbIE CIOCOOBI paboThl ¢ MHMOpMaIueldn (HU3NIECKOrO COAEPKaHUS C
UCMOJb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOIMH, HpU 3TOM HCHOJIb30BATh
COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA, TepepabOTKU U MpebsBICHUS yueOHOI
U HAYYHO-TIONMYNSAPHOW WHGPOpPMAIMK, CTPYKTYPUPOBAHHS W HMHTEpPHOpeTaluu HHDOpMAIHH,
MOJIYYEHHOM M3 Pa3IMyYHbIX UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOJIy4yaeMyl0 HUH(OpMaIHio
U OLIEHMBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE aHaIM3a
MCTOYHUKA UH(OpMAIUY;

MpOSABIATE  OPraHU3alMOHHBIE M  IO3HABATEIbHBIE  YMEHHMS  CaMOCTOSITEIBLHOTO
MPUOOpPETEHUSI HOBBIX 3HAHUH B MPOLIECCE BHITIOJHEHUS MPOEKTHBIX U y4eOHO-HCCIIEA0BATEIbCKUX
pabor;

paboTaTh B IPYIIE C UCIIOJIHEHUEM PA3IMYHBIX COLIMAJIBHBIX POJIEH, IJIaHUPOBATh padboOTy
TPYIIIbI, PalMOHAIBHO PACTIPENEIATh NEATeIbHOCTh B HECTAaHAAPTHBIX CUTYyalUsX, OLEHUBATH



BKJIQ/I KXK/IOTO U3 YYACTHHKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MTPOOIIEMBI;
MPOSIBIISATh MOTUBAIUIO K OyAyIiei mpohecCuoHambHOM AeATeIbHOCTH MO CIEIHATEHOCTSIM
(bUBUKO-TEXHHUECKOTO MPOQHUIISL.



