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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo (u3MKe Ha ypOBHE CPEIHEro OO0IIero oOpa3oBaHUs pa3paboTaHa Ha
OCHOBE TOJIO)KCHMM M TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTeIbHOM
nporpammel, mpeactaBieHHbIX B PI'OC COO, a rtakke c yuérom denepaibHoil paboueit
nporpammel BocnuTaHud W KoHuenuumm npenonaBaHusi ydeOHoro mpenmera «®dusmka» B
oOpa3oBarenbHBIX oOpranm3anusx Poccuiickoit @Denepanuu, peanu3yoONMX OCHOBHBIC
o0pa3oBaTebHbIE TPOrPaMMBI.

[Iporpamma mo ¢Qusuke ompenensier o0s3aTedbHOE NPEIMETHOE COJEp)KaHUE,
yCTaHABIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh M3YYEHHS TeM U pa3[enoB yueOHOro
npeaMera ¢ y4€ToM MEXMNPEAMETHBIX M BHYTPUIIPEIMETHBIX CBs3€i, JIOTMKH Yy4eOHOro
mpolecca, BO3PAacTHBIX oOcoOeHHocTel oOydaromuxcs. IIporpamma mno ¢usumke pgaér
IpEACTaBJICHUE O IIENIAX, COACP)KAHUU, OOIIel CTpaTeruu OOy4deHHs, BOCHUTAHUS U Pa3BUTHS
o0yyaronmxcs cpercTBaMu ydebHoro npeamera «Pu3uka» Ha yriiyOJ€HHOM ypOBHE.

Nzyuenune kypca ¢usuku yriyGia€HHOrO YpOBHS TI103BOJISIET pEaNU30BaTh 3aJadyM
pohecCuOHaIbHON OPUEHTAlM, HANpPaBICHO Ha CO3/IaHHE YCIIOBUHM JJI MPOSBIEHUS CBOUX
UHTEJUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaxAbIM OOydarolMMcs, KOTOpbIe
HEOOXOOUMBI Ui TNPOJOJDKEHHs 00pa3oBaHMs B OpraHu3alMsx MpodhecCHOHAIbLHOrO
00pa30BaHMsI [0 Pa3IMYHBIM (PU3UKO-TEXHUYECKUM U HHKEHEPHBIM CIELUATbHOCTSIM.

B mporpamMe no ¢usuke omnpenensioTcs IUIaHUpyEMble pe3yJibTaThl OCBOGHUS Kypca
¢bu3nkn Ha YpPOBHE CpemHEero oOmero oOpa3oBaHUsS: IJUYHOCTHBIC, MeETalpeIMEeTHBIE,
npeaMeTHbIe (Ha yriryOon€HHOM ypoBHE). HaydyHO-MeTomomornaeckoil OCHOBOM Ut pa3padoTKu
TpeOOBaHWI K JMYHOCTHBIM, METAIpPEAMETHBIM M TPEIMETHBIM pe3yJbTaTaM O0y4arommXxcs,
OCBOMBILIHX MTPOrpamMmy 1o (Gpu3MKe Ha ypoBHE CpeAHero odIiero o0pa3oBaHus Ha yriay0aEHHOM
YPOBHE, SIBJIIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOAXO.

[IporpamMMa 1o ¢Gu3HuKe BKIIOYACT:

IUIAHUPYEMbIE Pe3yJbTaThl OCBOCHHMS Kypca (H3UKM Ha YriayOJEHHOM YPOBHE, B TOM
YHCIie MPeIMETHBIE Pe3yIbTaThl 10 roiaM 00y4eHus;

cozepkanue yueOHoro npeameta «Ousnkay» mo rogam o0yueHus.

[Iporpamma mo ¢u3Mke UMeeT NPUMEPHBIN XapakTep M MOXET OBbITh HCHOJIb30BaHA
yUUTeNSIMU (GU3UKH 7151 COCTaBJICHHS CBOMX pabodMX MpOrpamm.

[Iporpamma 1o (¢uU3MKE HE CKOBBIBA€T TBOPYECKYI0 HWHUIMATHBY Yy4yUTElEeH W
IPEeJOCTaBIsSE€T BO3MOXKHOCTU JJIsl pealu3allui pa3iMYHbIX METOAMYECKUX IOJIXOA0B K
IpenojaBaHuio (U3MKK Ha YriayOJEHHOM YypOBHE IpU YCIOBUM COXpaHEHMsI 00s3aTelabHOU
4acTu COJepKaHus Kypca.

du3rka Kak HayKa 0 HanboJee 00X 3aKOHAaX MPUPOJIbI, BBICTYIIAsl B Ka4eCTBE y4eOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJaJ B CUCTEMY 3HaHUH 00 OKpPY)KaloIIeM MHpE.
HlkonbHbI Kypc OGHU3MKM — CHUCTEMOOOpa3yroUMi JJIsl €CTeCTBEHHO-HAayYHbIX Y4eOHBIX
[IPEMETOB, TOCKOJIbKY (PU3HUECKHE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUH, H3y4aeMbIX
XUMHEH, Omonoruer, ¢puznyeckoil reorpadueil u actpoHomuei. Vcrmonbp3oBaHue W aKTUBHOE
NpUMEHeHne (U3MYECKUX 3HAHWH OIMpeNeNniIo XapakTep W OypHOe pa3BHTHE Pa3HOOOpPa3HBIX
TEXHOJOTHH B cdepe HSHEPreTMKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, TONYyYEHHS HOBBIX
MaTepHajoB C 3aJaHHBIMH CBoOWcTBaMH. V3ydyeHue (HU3UKH BHOCHT OCHOBHOH BKJIal B
(dopMHpOBaHUE €CTECTBEHHO-HAYYHONW KapTHHBI MHpa oOyuaromierocs, B (OpPMHUPOBAHUE
YMEHHUH IPUMEHATH HayYHBI METO/] IO3HAHMSI TP BBIITOJIHEHUN UMH Y4€OHBIX M CCIIEI0BAHUM.



B ocHOBY Kypca (M3MKHM Ha ypOBHE CpelHero obuero oopazoBaHus MOJOXKEH psa Uel,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 MOCTPOSHHUSL.

Hoesn yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBJIIETCA JIOTHYECKH 3aBEPLIEHHBIM, OH
COAEPXKUT MaTepuaj U3 BCeX pa3lesioB (U3MKH, BKIIOYAET KaK BOIPOCHl KJIACCHUYECKOM, TaK U
COBpEMEHHOU (pU3HKH.

Hoen z2enepanuszayuu. B cooTBeTcTBUM C HeW MaTepuasl Kypca (GHU3UKH OOBEIWHEH
BOKpYT (u3nueckux Teopuil. Begyumwm B kypce siBisercss GOpMUpPOBAHME IMPEACTaBICHHUI O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanusanus npeanonaraeT UCIoIb30BaHUE TYMAHUTAPHOIO
NoTeHIMaNa (PU3NYECKON HayKH, OCMBICIEHUE CBSI3U Pa3BUTHUsI (PU3HUKH C Pa3BUTUEM OOILECTBA,
a TaKXKe ¢ MUPOBO33PEHY €CKUMH, HPABCTBEHHBIMH U YKOJIOTHUECKUMH MTPOOJIEMaMHU.

Hoesa npuknaonou nanpaenennocmu. Kypc ¢usuku yriayOnéHHOro  ypoBHS
IIpEAIoaraeT 3HakOMCTBO C IIMPOKUM KPYIrOM TE€XHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHHH
U3y4YEeHHBIX T€OpHH M 3ak0HOB. [Ipu 3TOM paccMaTpuBarOTCS Ha YpOBHE OOLIMX MpPeICTaBICHUN
Y COBPEMEHHBIE TEXHUUECKHUE YCTPONWCTBA, U TEXHOJIOTUU.

Hoesn 3Konocuzayuu peanusyeTcs INOCPEACTBOM BBEIEHHUS JJIEMEHTOB COJEpIKaHUS,
HOCBSIIEHHBIX SKOJOTMYECKUM IPOOJIEeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbI C pPa3BUTHEM
TEXHUKH U TEXHOJIOTHH, a TaKkxke 00CyXJeHHs IPpoOJieM pallMOHAIbHOIO MPUPOJIONOIb30BAHUS U
9KOJIOrMYeCKOi 0e30IacHOCTH.

OcBoeHuE collep)aHus MPOrpaMMBbl 10 (PU3UKE TODKHO OBITH MOCTPOCHO HA MPHHITUIIAX
CHUCTEMHO-JEATEIbHOCTHOIrO Mojxo/a. [ pusuku peanusanus 3TUX IPUHLIMIIOB 0a3UpyeTcs Ha
UCIOJb30BAaHUU CAMOCTOSITEIbHOIO 3KCIEPUMEHTa KaK IOCTOSIHHO JEeHCTBYIOIIEro (akTopa
yueOHOoro mpouecca. s yriayOi€HHOro YypoBHS — O3TO CHCTEMa CaMOCTOSATENIBHOIO
YYEHHYECKOr0 HSKCIEpPUMEHTa, BKIIOYAIOUIEr0 (pOHTAJIbHBIE YUYCHHYECKHE OMBITBI MpU
M3y4YEeHUU HOBOrO0 Martepuana, jgabopaTopHble paboThl M paboThl mpakThkyma. [lpu sTOoM
BO3MOXKHBI J[Ba Croco0a peanu3anuu (pu3nyeckoro mpakTHKyma. B mepBoM ciryyae MpakTHKyM
npoBoauTcs aubo B koHue 10 m 11 kimacco, nmubO mocie MepBOro W BTOPOTO MOJIYTOAMN B
KaKJOM M3 3THX KJlaccoB. BTopoil cnocod — 3To mHTerpanus padoT MpakTHKymMa B CHCTEMY
71a00paTOpHBIX pabOT, KOTOPBIE MPOBOAATCA B Mpoliecce n3ydeHus paszaena (temsl). [Ipu sTom
1ol paboTaMH MPaKTUKyMa ITOHUMAETCS CaMOCTOATEIbHOE UCCIIEe0BaHNE, KOTOPOE IPOBOAUTCSA
110 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOT 0 BHU/1a O€3 MOIIArOBOM MHCTPYKIIUH.

B nporpamme no ¢usmnke cucteMa ydeHH4ECKOIro 3KCIepUMEHTa, JJabOpaTOPHBIX paboT U
IPaKTUKyMa [MPeCTaBlIeHa eUHbIM IepeuHeM. BeiOop TeMaTHKH I 3TUX BUAOB YYEHUUYECKUX
IPaKTHUECKUX pabOT OCYLIECTBISIETCS yYaCTHUKaMU OOpPa30BaTEJILHOI'O IpOIecca MUCXOIs U3
0COOEHHOCTEH MOYpPOYHOro IUIAHUPOBAHMS M OCHalleHus kaOuHera ¢usuku. Ilpu s3TOM
obecrieunBaeTcsi OBJaJeHHE OOy4YarOUIMMUCS YMEHMSIMU HPOBOAMTH IpPSIMble M KOCBEHHBIE
U3MEpPEHHsI, MCCIEIOBAHUS 3aBHUCUMOCTEH (DM3MUECKUX BEJIMYMH U IOCTAHOBKY OIIBITOB IIO
MIPOBEPKE MPEI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHME yIEIsSeTCsl PELICHUIO pacUETHBIX U KaueCTBEHHBIX 3ajad. [Ipu atom
JUId pacy€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCSA 3aJauM C SIBHO 3aJlaHHOM M HESIBHO 3a/1aHHOM
(bu3nYecKoil MOJIeNbl0, TO3BOJISIONINE TPUMEHATh U3yUYEeHHbIE 3aKOHBl U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pasliesia Kypca, Tak U MHTErpupys NpUMEHEHUE 3HAHUN M3 pa3HbIX pas3zenoB. Jlis
KAaueCTBEHHbIX 3aJlay TPHOPUTETOM SIBISIOTCA 3a/laHds Ha O0O0bsSCHEHUe/TpeacKa3aHue
MPOTEKaHUsl (PU3MUECKUX SIBICHUI M MPOIIECCOB B OKpPYXKAlOLIEH >KU3HHU, TpeOyIolme BrIOOpa
(bU3MUeCcKoi MOJIeNH IS CUTYalluH MIPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TtpedboBanusMu DPIOC COO K MaTepHabHO-TEXHUYECKOMY
obecrieueHnI0 yuyeOHOro mnpouecca Kypc Gu3MKu yriayOi€HHOrO YPOBHS Ha YPOBHE CPEIHErO
obmiero obpa3oBaHusl JOJDKEH H3YydaTbCs B YCIOBUAX NpPEIMETHOro kabuHera. B kaOunere
($U3MKH JOJHKHO ObITH HE00X0AUMOE J1abopaToOpHOE 000PYAOBAHUE /1JIsl BBIIOIHEHUS YKa3aHHBIX
B IporpaMMme o ¢pu3uKe YUYeHUYECKUX OIbITOB, Ja0OpaTOpHBIX paboT M paldoT MmpakTHUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000pyA0BaHHUE.

JemoHcTpaninoHHOe 00opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHUHM C IPUHIIMIIOM
MUHHMAaJIbHOM JOCTaTOUHOCTH M OOECIIeYMBaET MOCTAHOBKY MEPEYUCICHHBIX B POrpaMMe Mo
¢HU3UKe KITIOYEBBIX JIEMOHCTPALUI IS HWCCIIENOBAaHHS M3YY4aeMBIX SBICHHH M MPOILIECCOB,
SMIIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, MX TEXHHYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 000OpymOBaHHE JUIsl YICHHYECKHX IMPAKTHYECKUX paboT ¢opMupyercs B
BUJIC TEMaTHYECKUX KOMIIJICKTOB M OOECIIeYMBAETCS B pacuére OJHOrO0 KOMIUJIEKTa Ha ABYX
obOyyaronmxcsa. TemaTHueckMe KOMILIEKTHI J1abopaTOpHOro OOOpYyIOBaHUS JOJDKHBI OBITH
IIOCTPOEHBl Ha KOMIUIEKCHOM MCIHOJIb30BAHMM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTE€PHBIX U3MEPUTEIbHBIX CUCTEM B BUJIE€ LIU(PPOBBIX Ja00paTOpUil.

OCHOBHBIMHU LIEJIAMU U3y4eHHs U3HMKU B 0011eM 00pa30BaHUHU SBIISIIOTCA:

dbopMupoBaHUE UHTEPECA U CTPEMJICHUS 00YYaIOIMXCs K HAYYHOMY U3Y4EHHUIO IPUPOJIBL,
Pa3BUTHE UX UHTEIEKTYaIbHbBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE IMpPENCTaBIEHHMM O HAayyHOM MeTOJe MO3HaHMA U  (OpPMHUpPOBAHUE
HCCJIEZIOBATENHCKOTO OTHOILIEHUS K OKPY/KAIOIIUM SBJICHUSM;

dopMHUpOBaHNE HAYYHOI'O MHPOBO33PEHHUS KaK pe3yibTaTa M3Y4YEHHUS OCHOB CTPOEHUS
Matepuu 1 GyHIaMEHTAJILHBIX 3aKOHOB (DU3HKH;

dopmMupoBaHUE YMEHUN OOBSICHATH SBJIEHUS C HCIOJNb30BAHMEM (DUM3MUYECKUX 3HAHHUHM U
Hay4YHBIX JI0Ka3aTEbCTB;

dbopmMupoBaHuEe MNPEACTaBIEHUN O poiu (GU3MKU I Pa3BUTUS APYTUX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHii;

pa3BUTHE TIPENCTaBICHU O BO3MOXHBIX cdepax Oyaymed mnpodeccrnoHaIbHOM’
NESTeIbHOCTH, CBS3aHHBIX C (PU3MKOM, MOArOTOBKA K JaibHEHIIeMy OOyYEHUIO B 3TOM
HaIlpaBJICHUH.

JoctmxkeHne 3TUX Leneil obecreunBaeTcss pelIeHHEM CIEeIyILMX 3aJad B Ipolecce
M3y4YeHHs Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHUM 00 o0umMX (U3HYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUAX, BKIIIOYAsi MEXaHUKY, MOJIEKYJIPHYIO (PU3HKY, 37EKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY
¥ 3JIEMEHTHI aCTPOU3UKY;

dbopMHpOBaHUE YMEHHUH NPUMEHATh TEOPETUUECKUE 3HAHUSA AJI 00BSICHEHUs (PU3nIecKux
SIBJICHU B IPUPOAE U AJIs IPUHSTUS IPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pelIeHHs PAa3IMYHBIX 3a7ay C SIBHO 3aJJaHHOH (PU3NYECKOH MOJEIbIO,
3a/la4, IO/pa3yMEBAIOLINX CAMOCTOSITENIbHOE CO3/laHue (PU3UYECKOM Mojenu, aJeKBaTHOM
YCIIOBUSIM 3a/1a4H, B TOM YHCJIE 3a/1a4 MHKEHEPHOI'0 XapakTepa;

MOHMMaHUEe (U3NYECKUX OCHOB M MPHUHLMIIOB JEWCTBUS TEXHUYECKHX YCTPOMCTB H
TEXHOJIOTUYECKUX MPOLIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO CpeLy;

OBJIaZICHHE METOJaMU CaMOCTOSATEIbHOIO IIJIAHUPOBAHUS W NPOBEACHHUS (U3NYECKUX
SKCHEPUMEHTOB, aHajiM3a M MHTEpIpeTanuyl HHQOpMAaIuu, OIpeneleHUs] TOCTOBEPHOCTH
MIOJIy4YEHHOT'O Pe3yJIbTaTa;

CO3JJaHUE YCIIOBHM JUIA Pa3sBUTUS YMEHHUW ITPOEKTHO-HCCIIEN0BATEIbCKOM, TBOPYECKOU
JEeSITEIbHOCTH;



pa3BUTHE HHTEpeca K cepam npodecCHOHATBHON 1esITeNTbHOCTH, CBI3aHHOM ¢ (PU3UKOM.

B cootBerctBuu ¢ TtpeboBaHusmMu PI'OC COO yrayOnéHHBIM YpPOBEHb H3y4YEHUS
yueOHOro mnpeamera «®PusnMka» Ha YpPOBHE CpemHero o0imero oOpa3oBaHUs BBHIOMpPAETCS
00YyYarOIMMHCS, TUIAHUPYIOMMMA TPOJIOJDKEHUE 00pa3oBaHUs MO CHENHAIBHOCTSIM (H3UKO-
TEXHUYECKOTO TPODHUIIS.

Ha uzyuenue ¢usuku (yriryOn€HHBIN YPOBEHB) HA YPOBHE CPEIHEr0 00IIero o0pa3oBaHus
orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 yacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEJEIIO).

[Ipeanaraemslii B mporpaMmme 1o (Gu3MKe nepedeHb Ja00paToOpPHBIX M MPAKTHUECKUX padboT
ABISICTCS PEKOMEH/IOBAaHHBIM, YYHTENb JIE€JIaeT BHIOOP IMPOBEACHUS J1a0OpPaTOPHBIX paboT U
OIIBITOB € Y4ETOM MHAMBHUAYAIBHBIX OCOOEHHOCTEH 00y4aroIuxcs.



COJEPXAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. HayuHblii MeTO NO3HAHUS NIPHUPOJBI.

dusuka — ¢pyHIaMEHTalbHas Hayka O mpupojae. HayuHblii MeTOn MO3HAHMS U METOIbI
UCCIIEZIOBAHUS (PU3HUECKUX SIBJICHUM.

OKCIepUMEHT U TEOpHsl B Ipoliecce Mo3HaHus npuponabl. HaGmonenne u sKcrepuMeHT B
¢busuke.

Crioco6s! m3MepeHus (GpU3NUecKuX BEIUYUH (aHAJOroBbIe M LU(POBBIE N3MEPHUTEIBHBIC
pUOOPBI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocty u3MepeHuit prusnueckux BeIUuuH (a0COMOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NYECKUX SBJIECHUI M MPOLECCOB (MaTepHajbHasi TOYKa, aOCOJIIOTHO
TBEPAOE TENO, UJlealbHAs KUJKOCTb, UCaTbHBIN Ta3, ToueuHbld 3apsn). [ unoresa. Gusznueckuit
3aKOH, I'PAaHULBI €r0 MIPUMEHUMOCTH. PU3nyecKas TEOpHsl.

Poip u mecro ¢usuku B (QOpMHUPOBAHMU COBPEMEHHOM HAy4YHOH KapTHHBI MHpa, B
MIPAKTUYECKOH IESITEIBHOCTH JIOAEH.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomot, npakmuxym.

W3mepenune cuibl TOKa M HalpsHKEHUsT B LENU IOCTOSHHOIO TOKAa IPU MOMOIIU
AHAJIOTOBBIX U U (PPOBBIX U3MEPUTETHHBIX IPHOOPOB.

3HaKoMcTBO ¢ nudpoBoi nabopaTopueil o ¢usuke. [Ipumepsr u3mMepeHust GU3NIECKUX
BEJIMYMH MPU NOMOIIM KOMITbIOTEPHBIX JATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBukeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro naBmxkeHus. Cucrema
oTCcuéra.

[Tpsimast u oOpaTHas 3a1a4u MEXaHUKU.

Panuyc-BeKTOp MaTepuanbHOM TOYKH, €ro MPOEKIUU HAa OCH CHCTEMbl KOOpPJMHAT.
Tpaekropusi.

Ilepemenienne, CKOpOCTh (CpedHss CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpEHHUE
MaTepuaabHOM TOYKH, UX MPOEKLIMHU HAa OCU cUcTeMbl KoopauHaT. CioxeHue NnepeMeleHnid 1
CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOJIMHEIHOE IBUKEHUE. 3aBUCUMOCTh KOOpJMHAT,
CKOpPOCTHU, YCKOPEHHS U IyTH MAaTEPUAJIbHOW TOUKH OT BPEMEHH U UX IpapUKH.

CBobonHOe majeHue. YCKOpeHHEe CBOOOAHOrO majeHus. J[BukeHue Tena, OpOLIEHHOIO
IOl YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAUHAT, CKOPOCTH U YCKOPEHUsI MaTEPUAIIbHON TOYKH
OT BPEMEHHU U UX rpaduKH.

Kpuponuneiinoe nuxxeHue. J[BUxkeHre MaTEPUAIbHON TOYKH M0 OKPYKHOCTHU. YTJIOBas U
nuHeiHas ckopocTh. [lepuon u dacrora oOpamieHus. LleHTpocTpemuTenbHoe (HOpPMaJbHOE),
KacarelibHOE (TaHT€HLUUAJIbHOE) U MTOJHOE YCKOPEHUE MaTepUabHOM TOUKH.

TexHuueckrue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIUIOMETDP, IBHUIKEHUE
CHapsIJ10B, IIEMHbIE, IIecTepEHYAThIC U peMEHHBIE TIepeladt, CKOP OCTHBIE TU(THI.

Jemoncmpauyuu.

Mogens cucteMsl OTCYETA, HIDTFOCTPALUS KUHEMATHYECKUX XapaKTePUCTUK JIBUKCHMUS.

CriocoOb! cclieIOBaHUS ABUKECHUM.

NnrocTpanyst npeaeabHoro nepexona U N3MEepeHne MTHOBEHHON CKOPOCTH.



[TpeoOpazoBanue NBMKEHU C MCIIOJIB30BAHUEM MEXaHHU3MOB.

ITanenue Ten B BO34yXe U B Pa3pesKEHHOM IIPOCTPAHCTBE.

Hab6umronenue neuxeHus Tena, OpoLIeHHOro Mo/ YIIoM K TOPU30HTY U T'OPHU30HTAJIBHO.

HamnpaBsnenue cCKkopocTH IpH JBHKEHHUM 110 OKPYKHOCTH.

[IpeobGpazoBaHue yriioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTeW, TPAEKTOPUH, CKOPOCTEN NABUKEHUSI OJHOTO M TOTO K€ TeJla B Pa3HbIX
CUCTEMAX OTCYETA.

Yuenuueckuii s3xcnepumenm, nadopamopnvie pabomot, npaKkmuxKym.

N3y4eHre HEpaBHOMEPHOI'O ABUKEHUS C LEIBIO OIPEIEICHUS MTHOBEHHOW CKOPOCTH.

N3MepeHne yCKOpeHMsI MpH NPSIMOJMHEWHOM paBHOYCKOPEHHOM JBMKEHHHM IIO
HAKJIOHHOW IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBUKEHUH.

N3mepenne yckopeHusi CBOOOIHOTO MajieHus (PEKOMEH0BAHO UCIOIb30BaHUE IU(PPOBOH
nabopaTopun).

W3yuenue ABMKEHHUS Tena, OpOIIEHHOrO ropu3oHTaldbHO. [IpoBepka rumnoressl o mMpsMoi
IPONOPLUHUOHAIILHON 3aBUCUMOCTU MEXY JaJbHOCTBIO NOJIETA U HAYAJIbHOU CKOPOCTBIO TEJNA.

N3ydyeHune nBMKEHUS Tela [0 OKPYKHOCTH C MOCTOSSHHOM MO MOAYJIKO CKOPOCTBIO.

HccrnenoBanue 3aBUCMMOCTU Tepuoja OOpalleHHs KOHUYECKOr0 MasiTHUKA OT €ro
apameTpOB.

Tema 2. /lunamuxa.

IlepBeriii 3akoH HeroTona. HepuumanbHble cucreMbl 0TC4ETA. [IpMHIMIT OTHOCUTENBHOCTH
lanunes. HenneprmanbHble cucTeMbl OTcuéra (onpeaeaeHue, IpuMepsl).

Macca Tena. Cuia. [IpyHIMn cyneprno3unum CHil.

Bropoii 3akoH HeroToHa 111 MatepuaabHOW TOUKH.

Tpernii 3axkoH HproTOHA 1151 MaTeprUaIbHbBIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHMsI. DKBUBAJIEHTHOCTh I'PaBUTALIMOHHONW U MHEPTHOM MacChl.

Cuna TspKecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOrO TAJEHUS OT BBICOTHI HAaJ
MOBEPXHOCTHIO TJIAHETHI M OT reorpaguueckoil MmupoTsl. JIBukeHHe HEOECHBIX Tel M UX
cryTHUKOB. 3akoHbl Kennepa. IlepBas kocMuueckast CKOpOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHUsS CKOJBKEHHS W CHUJAa TPEHUS TTOKOS.
Koaddunment tpenus. Cuna cOnpoTUBICHHS MPU IBWKEHUHU Tela B KHUIKOCTU WM Tasze, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTI'O IBUIKEHHUS.

Hanenue. 'mapocratnyeckoe nasienue. Cuna Apxumena.

TexHuueckre yCTpONCTBA M TEXHOJIOIMYECKHE IPOLIECCHl: MOAIIMIHUKYA, JBHKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Haburoenne qBHKEHUS Tell B MHEPLUUAIbHBIX U HEMHEPLUATIbHBIX CUCTEMaX OTCUETA.

IIpyHIMIT OTHOCUTEIBHOCTH.

KaueHne nByX LMIMHAPOB WM IIAPOB PA3HOM MacChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCHUTEIBHO HENHEPLUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOAEHCTBYIOLIEH MPUIIOKEHHBIX K TEIy CHJI C IIPOU3B E€EHUEM MACChl Tela
Ha €ro yCKOpPEHHE B MHEPLUHUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOZHUKAIOIINX B PE3YJIbTaTE B3aUMOACHCTBUS TEI.

N3mepeHne Macc mo B3auMO/IEN CTBHIO.

HesecomocTs.



Bec Tena npu yCKOpeHHOM NOABEME U NTaJJCHUU.

[{enTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHUE CHJI TPEHHUS IOKOSA, KAUEHHS M CKOJIBIKECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomut, npaKmuKym.

W3mepeHne paBHOAEHCTBYIOIIEH CHII ITPU JBUKEHUHM OpYyCKa MO0 HaKJIOHHOM IJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCUMOCTH BpPEMEHHU JBIKEHHS Opycka I10 HaKJIOHHOM
IIJIOCKOCTHU Ha 33JIaHHOE PACCTOSIHUE OT €r0 MacChl.

HccenenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IIPYXKUHE M PE3UHOBOM
o0pasiie, OT ux nehopMaIny.

N3yuenune NBUKEHUS CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTOMN uepe3 JErKuil OJI0K.

N3mepenne kodureHTa TpeHUs 1Mo BEITUYNHE YTIIOBOro Kod(pHIMeHTa 3aBUCUMOCTH
Frp(N).

HccrnenoBanue JBUXKEHMsT Opycka IO HaKJIOHHOM IIJIOCKOCTM C  IEPEMEHHBIM
KO3 PHUIHEHTOM TpEHUSI.

W3ydeHue NBUKEHNUS TPy3a Ha BAly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEPAOE Teno. IlocTynaTenbHOe U BpalaTeabHOE JBM)KEHHE TBEPIOrO Tela.
MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalueHud. Ilnedo cunbl. CrnokeHue Cuil, NPUIOKEHHBIX K
TBEpIOMY Teiy. LleHTp TskecTH Tena.

VYcnoBust paBHOBecHs TBEPAOro Tea.

YcroitunBoe, HeyCTOHYUBOE, 0€3pa3IMIHOE PAaBHOBECHE.

TexHnueckre yCTpOMCTBA M TEXHOJOIMYECKUE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, pelméryaTble KOHCTPYKLHH.

Jemoncmpauuu.

VYcnoBus paBHOBECHS.

Bubl paBHOBEcCHS.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomot, npaKkmuxym.

HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOIO Tejla, UMEIOIIEr0 OCh BPAILICHUS .

KoHcTpynpoBaHHue KpOHIITEWHOB U PaC4ET CUJI YIIPYTOCTH.

N3y4yenne yCTOMYMBOCTH TBEPIOIO TENA, UMEKOLIETO IUIOAAb OOPBI.

Tema 4. 3axoHbl COXpAHEHUA 6 MEXAHUKE.

HNmnynbc mMaTepuanbHON TOYKH, CUCTEMbl MaTE€pPHUaJIbHBIX To4eK. LleHTp Macc cuctemsl
MaTepUaJIbHBIX ToueK. Teopema o ABMKEHUU 1IEHTpa Macc.

HMnynbe cuiibl 1 M3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTuBHOE IBUXKECHHUE.

MoMeHT uMIlyJbca MaTepualibHOM TOYkHM. [lpeincTaBieHre O COXpaHEHUHM MOMEHTA
VMITYJIbCA B [IEHTPAJIBHBIX MOJIAX.

PaGora cuibl Ha MajgoM M Ha KOHEYHOM IepeMelleHuH. ['paduueckoe nperncraBieHHe
paboThI CHIIBI.

MOIIHOCTE CHUJIBL.

Kunernueckast sHeprusi MarepuanbHoOi Touku. Teopema 00 M3MEHEHUM KHUHETHYECKOM
SHEPruy MaTepUalbHONU TOYKHU.

IloreHuManbHble U HENOTEHIMANbHBIE cuibl. [loTeHnmanbHas >Heprus. lloTeHnuanbHas
SHEprus ynpyro neopMupoBaHHON NpykuHbl. IloTeHumanbHas SHEprus Tejla B OAHOPOJHOM



rpaBUTAllMOHHOM mnoJie. [loTeHnuanbHas 3Heprus Tejga B IPaBUTALMOHHOM IOJI€ OJAHOPOJHOIO
uiapa (BHYTpHU U BHe 11apa). Bropas kocmuueckast ckopocTb. TpeThsi KOCMH UeCKas CKOPOCTb.

CBsi3p pabOThl HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW SHEpPruu CUCTEMBI
TeJ1. 3aKOH COXpPaHEHUSI MEXaHU4YECKOM SHEPruu.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VpaBuenne bepHymwmm g uaeanbHOM JKUJIKOCTH Kak CIEACTBUE 3aKOHA COXPAaHEHUS
MEXaHUYECKON YHEPrUn.

TexHuyeckre yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLIECCHI: JBH)KEHUE PAKET, BOIAOMET,
KONEp, NPY>KUHHBIN MHUCTOJIET, THPOCKON, PUIypHOE KaTaHUE HA KOHbKaX.

Hemoncmpavuu.

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTBHOE IBUJKEHHUE.

N3mepeHne MOIHOCTH CHIIBI.

V3MeHeHue sHepruu Tejna mpyu COBEpIIEHUH paboThI.

B3anmHble IpeBpallleHUss KMHETUYECKOM W ITOTEHLMAJIbHOM SHEPruid NpU JEUCTBUM Ha
TEJIO CUJIBI TSYKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEPruH MPH CBOOOTHOM IMaCHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomboi, npaKkmuxKym.

N3mepenue umiysbca Teaa o TOpMO3HOMY Iy TH.

W3mepeHue cumbl TSIru, CKOPOCTH MOAEIH 3JIEKTPOMOOUIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCa TEJIa C UMITYJIBCOM CHJIBI.

HccenenoBanue COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEH CTBHH.

W3mepeHne KNHETUYECKON SHEPIUH Teja 0 TOPMO3HOMY Iy TH.

CpaBHeHME U3MEHEHUS OTEHLUAIbHON YHEPTUH MIPYKHUHBI C paOOTOM CHUIIBI TPEHUS.

Omnpenenenre paboThl CUIIBI TPEHUSI TP IBUXKEHUH TeJia 10 HAKJIOHHOW MIIOCKOCTH.

Pa3znen 3. Moaexkyasipaast puznka 1 TepMOJAMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OcCHOBHbBIE TIOJIOKEHUS MOJEKyJIsipHO-kuHeTndecko Teopun (MKT), ux ombITHOE
obocunoBanue. Juddysus. bpoyHoBckoe nBrkeHme. XapakTep ABWKCHUS M B3aUMOJICHCTBUS
yacTull BelecTBa. Mojen cTpoeHus ra3oB, KUAKOCTEH U TBEPIABIX T€I U OOBSICHEHHE CBOWCTB
BEIIECTBA Ha OCHOBE AITHX Mojeneil. Macca u pasmepbl Mosekyn (aromoB). KommuuectBo
BeniectBa. [loctosannas ABoraapo.

TernoBoe paBHOBecue. Temmeparypa u crnocoOwsl e€ u3mepenus. lllkama temmepartyp
Llenbcus.

Mogens uaealbHOrO Tra3a B MOJEKYJSIPHO-KMHETUYECKOM TEOpUHU: YacTULIbl rasa
JBUKYTCSI XaOTUUECKU U HE B3aUMOJIEUCTBYIOT JPYT C IPYTOM.

l'a3zoBbic 3akoHBI. YpaBHeHHE MeHneneeBa—Kianeiipona. AOCOJIOTHAs TeMIeparypa
(mkanma temneparyp KenbBuna). 3akon J[lambToHa. WM3ompouecchl B uaealbHOM Ta3e ¢
IIOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ' paguueckoe mpeacTaBieHne U30IPOLIECCOB: N30TEpMa,
n30xopa, n3obapa.

CBs3p MEXAYy [aBJICHMEM H CPEeIHEH KHHETHMYECKOM »HHEpPrued IOCTYyNaTeIbHOrO
TEIJIOBOTO JIBMDKEHUS. MOJIEKYJl HJCaJbHOrO ra3a (OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKON TEOPHH UJI€aTbHOrO rasa).

CBs3p  aOCONIOTHOM  TeMmrepaTrypbl TEpPMOAMHAMHUYECKOH CHCTEMBI CO  CpegHel
KMHETHYECKON DHEPIrUer MOCTYNaTENbHOIO TEIJIOBOIO ABUKEHUS €€ YaCTHUII.



Texnudeckne YyCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECChl: TepMoMeTp, Oapomerp,
IIOJIy4€HH € HAHOMATEpUaJIOB.

emoncmpauuu.

Mopenu nBUKEHUS 4aCTUILL BELIECTBA.

Monens 6pOyHOBCKOTO JBUKEHUS.

Buneopomnuk ¢ 3anMchi0 peabHOr0 OPOYHOBCKOIO ABUKECHUS.

Juddysus xuaKocTei.

Mopnens onbita IlITepHa.

IIpuTsxeHre MOIEKyI.

Mojenu KpUCTaJUINYECKUX PEIIETOK.

Habnronenue u ucciaenoBaHue U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopusie padbomut, npaKmuKym.

HccnenoBanue mpolecca yCTaHOBJIEHUS TEIJIOBOIO PaBHOBECHS IPU TEINIOOOMEHE MEXKITY
ropstier U XOJIOJHOW BOJOM.

W3ydenue H30TEpMUYECKOro Ipolecca (pEeKOMEHIOBAHO HCIOJIb30BaHUE IH(PPOBOIM
nabopaTopun).

N3yuyenune n30XopHOro mporecca.

Nzydenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauiunol.

Tepmogunamuyeckas (TID) cucTeEMA. 3ajaHue  BHEIIHUX  YCJIOBHM IS
TEPMOJMHAMMYECKOM  cHUCTeMbl. BHemHune u  BHyTpeHHuUe mapamerpsl. [lapamerpsl
TEPMOJNHAMHMYECKON CHCTEMBI KaK CpEJHUE 3HAYCHMS BEJIMYMH, ONHUCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM ypPOBHE.

HyneBoe Havano tepmonnHamMukyu. CaMONIpPONU3BOJIbHAS PEIAKCalHsl TEPMOJINHAMUYECKON
CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopnens wnaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YPaBHEHUU: ypaBHEHHE
MenneneeBa—KnaneiipoHa U BbIpa)kK€HUE I BHYTPEHHEH JHEPruUu. Y CIOBHUS NMPUMEHMMOCTH
9TOM MOJENU: HU3Kas KOHILIEHTPAaLMs 4YacTUL, BBICOKME TEMIIEepaTypbl. BbIpaxkeHue s
BHYTPEHHEHN SHEPIMU OJHOATOMHOIO HJI€AJILHOIO Ia3a.

KBa3ucratnyeckne U HECTaATUY €CKHUE MPOLIECCHI.

DrnemeHTapHas paboTa B TepMoauHaMuKe. Beruucienue padoTsl o rpaduky mpoiecca Ha
pV-nuarpamMme.

Temonepenaya Kak crnoco0 W3MEHEHHUS BHYTPEHHEW SHEPruM TEPMOIAMHAMHYECKOM
cucTeMbl 0e3 coBepiieHus padoTel. KOHBEKIINS, TEMIONPOBOIHOCTD, N3Ty4YEHHUE.

KomnuectBo Ttemnorel. TemnoémMkocTe Tenma. YaenbHas M MOJISIpHAs TEIJIOEMKOCTH
BelllecTBa. YpaBHeHUe Maiiepa. YaenbHas TemioTa CropaHus TomuMBa. Pacdyér kosmuectBa
TEIIOTHI Npu Teronepenaye. [louarue o6 annadbaTHOM mpoliecce.

[TepBblit 3aKk0oH TepMoAMHAMHMKU. BHyTpeHHsst sHeprusa. KomuuecTBo Temnorsl U pabora
KaK Mepbl U3MEHEHNSI BHYTPEHHEW SHEPIMU TEPMOJUHAMUYECKON CUCTEMBI.

Btopoii 3akoH TepMOIMHAMUKH JJIsi PAaBHOBECHBIX MPOILIECCOB: 4YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSTHUE TEPMOJMHAMUYECKOW CHCTEMbI NMPOXOAMT EIUHCTBEHHas aauadaTa.
AOcomoTHas TeMIIeparypa.

Bropoli 3aKk0OH TEpMOAMHAMUKH JUUII HEPABHOBECHBIX NPOLIECCOB: HEBO3MOXKHO IEPENATh
TEIUIOTY OT Oojee XONOAHOro Tena K Oojee Harperomy 0Oe3 kommencanwu (Kmaysmyc).
HeoOpaTuMocTh NpUpPOAHBIX TPOLIECCOB.



[Tpunuune! nevictBus TemiaoBbix MamuH. KIT/I.

Makcumanbnoe 3Hauenne KITJI. Hukn Kapuo.

DKOJIOTUYECKUE aCIEKThl UCIOJIb30BAHUS TEIJIOBBIX ABUTrartesiei. TemioBoe 3arpsa3HeHue
OKpY’KaroIIEeH Cpeibl.

TexHuyeckre yCTpOHWCTBA U TEXHOJIOTMYECKHE MPOLIECCHI: XOJOAUIbHUK, KOHAULIUOHED,
TU3ETBHBIM W KapOIOpaTOpHBIN JBUTATENIM, TapoBas TypOWHA, TOJYYEHHUE CBEPXHU3KHX
TEMIIEPATYp, YTUIIM3ALUS «TEIJIOBBIX» OTXOJOB C HCHOJB30BAHUEM TEIJIOBOrO Hacoca,
yTUJIM3aIUsl OMOOPraHMYECKOr0 TOIUIMBA J1JI BHIPAOOTKH «TEMJIOBO» U 3JIEKTPOIHEPIrHH.

Hemoncmpavuu.

N3menenune TemnepaTypsl pu a1nabaTHYECKOM pPacCIIuPEHUH.

Boznymuoe orauso.

CpaBHeHUE yACIbHBIX TEINIOEMKOCTEN BEIECTB.

CriocoOb! U3MEHEHUS! BHYTPEHHEN SHEPruu.

HccnenoBanue aanadaTHOro mnpoiecca.

KomnbroTepHble MO/IEN TEMIOBBIX IBUTATENIEH.

Yuenuueckuit sxcnepumenm, nadopamopmuvie pabomoi, npaKkmuxKym.

N3mepenue yenbHON TENI0EMKOCTH.

Hccnenosanue nporecca OCTbIBAHMS BEIIECTBA.

HccnenoBanue aauadbaTHOr o mpolecca.

N3yueHne B3aMMOCBSI3M DHEPrUM MEXKMOJIEKYJISIPHOTO B3aUMOACHCTBUS U TEMIIEPATYPhI
KUIIEHUS] )KUJIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoowvl.

[TapooOpazoBanne u KoHAeHcamus. VcrmapeHne u KuNeHWe. YJIeTbHas TeIUioTa
napooOpa3oBaHusl.

HacellieHHble W HeHachlllleHHbIE Mapbl. KauecTBeHHass 3aBUCHUMOCTh IUJIOTHOCTH H
JIaBJICHUSI HACHIIIEHHOTO Mapa OT TeMIlepaTyphl, UX HE3aBUCHMOCTh OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIepaTypbl KUTIEHUSI OT AaBJICHUS B )KUIKOCTH.

BrnaxxHOCTh BO3myxa. AOCONMIOTHAS U OTHOCUTENbHAS BIIAYKHOCTD.

TBépnoe Teno. Kpucrammueckue U amopdHbIe Tena. AHU30TPONHSI CBOWCTB KPUCTAIIIOB.
[InaBnenue u KpucTaym3amus. Y ieabHas TerioTa rmiasiaeHus. Cyonumanusi.

Hedbopmarnuu 1tBEporo tema. Pactsokenue u cxatue. Casur. Moayns FOnra. Ilpenen
ynpyrux aehopmaruii.

TemnnoBoe pacmmpeHue XKUIKOCTeH U TBEPABIX Tell, 00bEMHOE M JTMHEHHOE pacCIIupEHHE.
AHTapMOHM3M TEIUIOBBIX KOJIeOaHUI YacTHIl BEUIECTBA KaK MPHYKMHA TEIJIOBOIO PACIIUPEHUs
TeJ (Ha Ka4eCTBEHHOM YPOBHE).

[TpeoOpazoBanue 3Hepruu B (ha30BbIX MEPEX0aax.

YpaBHeHue TerIoBoro OagaHca.

[ToBepxnoctHOe HaTshKeHue. KoadduimeHT moBepxXHOCTHOrO HaTsDKeHUs. KanusuispHbie
siBJeHus. JlaBiieHre o1 HCKPUBIEHHOW MOBEPXHOCTHIO )kuakocTu. Popmyina Jlamnaca.

TexHuyecknue yCTpPOMCTBA W TEXHOJOTMYECKHME MPOUECCHL: JKUAKWE KPHUCTAJUIbL,
COBPEMEHHbBIE MaTEPHAJIbI.

Jemoncmpauyuu.

TennoBoe pacimupeHue.

CBolicTBa HACHIIIEHHBIX TTAPOB.

Kunenune. Kunenue npu nOHM>KEHHOM JJaBJICHUU.

N3mepenne cruiibl TOBEPXHOCTHOTO HATSKEHUS.



OmnbITHI ¢ MBIIBHBIMU IUIEHKAMM.

CmaunBaHue.

KanwnspHsle sABIEeHHUS.

Mojenm HEeHBIOTOHOBCKOM KUJKOCTH.

CriocoObl M3MEpPEHUs BIAKHOCTH.

HccenenoBanue HarpeBaHus U MJIaBJIEHUS KPUCTAIIIMYECKOTO BEIIECTBA.

Buner nepopmaruii.

HabGronenue Manbix gedopmanuid.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

N3y4yeHne 3aKOHOMEPHOCTEN HUCIIAPEHUS JKUIKOCTEN.

N3mepeHne yaenpHON TEIUTOTHI IIABJICHUS JIbJIA.

N3y4yeHne CBOMCTB HACHIIICHHBIX IIaPOB.

N3mepenne abCcomoTHON BJIaXKHOCTH BO3/lyXa U OLIEHKA MacChl apOB B TOMEILEHUH.

N3mepenne ko hunreHTa NoBepXHOCTHOI'O HATAKEHHUS.

N3mepenne monyins FOHra.

HccnenoBanue 3aBUCUMOCTH Jie(OopMaIiii Pe3HHOBOr0 00pasia OT MPUJIOKEHHONH K HeMY
CHJIBI.

Pa3neu 4. dinekTrpoauHaMUKA.

Tema 1. Inekmpuueckoe none.

DnekTpu3anus Tel U €€ MpOsBICHUs. DJIEKTPUUECKUH 3apsa. JlBa BHJaA 3JIEKTPUYECKUX
3apsanoB. [IpOBOMHMKM, IMAIEKTPUKHA M IOIYNPOBOAHUKU. OJIEMEHTAPHBIA JIIEKTPUYECKHUU
3apsd. 3aKOH COXPAaHEHHUs JIEKTPUYECKOrO 3apsaa.

B3aumoneiictBue 3apsaaoB. Toueunsie 3apsanl. 3akoH Kyiona.

Onektpuyeckoe noise. Ero aeicTBre Ha IIEKTPUY ECKHUE 3apsbl.

HanpsokéaHocts  anekTpuyeckoro mons. [IpoGHbiit 3apsin. JIuHMM HanpsKEHHOCTH
AJIeKTprYecKoro noiisi. OTHOPOAHOE AIIEKTPUUECKOE TOJIE.

IToTeHIMANBHOCTE 3JIEKTPOCTATUYECKOrO MOJA. PasHOCTh NMOTEHIMANIOB W HAIPSKCHUE.
[lorennmanbHas  dHeprus  3apsAga B DIEKTPOCTATHYECKOM ToJIe. ITorennuan
anekTpocratudeckoro mnoisigd. CBs3p HanpsHKEHHOCTU MO M Pa3HOCTH MOTEHLUAJIOB JJIf
JIEKTPOCTATUYECKOIr0 NOJIA (KaK OZHOPOAHOIO0, TAK U HEOJAHOPOIHOIO).

[TpyHIUI Cynepro3UIMY dIEKTPUIECKUX TIOJICH.

ITone Toueuynoro 3apsiga. Ilone paBHOMepHO 3apspkeHHOM cdepbl. [lose paBHOMEpPHO
3apspKeHHOro no o0béMy mapa. Ilone paBHOMEpPHO 3apspKeHHONW OECKOHEYHOH IUIOCKOCTH.
KapTuns! InHUI HanpsHKEHHOCTY ATUX MOJIEH U SKBUIIOTEHLUAJIbHBIX TIOBEPXHOCT E1.

ITpoBONHUKHM B 3JEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PAaBHOBECUS 3aPsII0B.

JIMDIIEKTPUKY B 2JIEKTPOCTATUUECKOM T0J€. [IudiiekTpruueckasi IpOHULIAEMOCTh BELLECTBA.

Konpgencatop. DIIEKTPOEMKOCTh KOHJIEHCcaTopa. DNEeKTPOEMKOCTh MIJIOCKOTO
KOH/IEH caTopa.

[TapamnenbHOoe  coeAuHEHHME  KOHJeHcaTopoB.  llocnmemoBarenbHOe — COeIMHEHHE
KOH/IEH CaTOPOB.

OHeprus 3apsHLKEHHOr0 KOHAEHCaTopa.

JIBr>KeHne 3apsyKEHHOM YaCTULIBI B OTHOPOJIHOM 3JIEKTPUUECKOM I10JIE.

TexHnueckre yCcTpOWCTBAa M TEXHOJOTMYECKHE IMPOLIECCHI: JJIEKTPOCKOMN, 3JIEKTPOMETD,
NIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHUE IEKTPONnpUOOpPOB, KOHJEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpavuu.



YCTpolCTBO U MPUHIIUIL IEWCTBUS SJIEKTPOMETPA.

DIEKTPUYECKOE MOJI€ 3apSKEHHBIX LIAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3apSHKEHHBIX MJIaCTHH.

Monens anekTpocraTudeckoro reaepatopa (Ban ne 'paada).

IIpoBOIHUKH B 3JIEKTPUYECKOM ITOJIE.

DJIeKTpOCTaTHUECKas 3alIuTa.

YeTpoiicTBO U AeHCTBUE KOHIEHCATOPA MOCTOSIHHOW M EPEMEHHOU EMKOCTH.

3aBUCHMOCTb  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUJIOWAAW IUIaCTHH,
paccTosHUSA MEXy HUMHU U TUIJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus EKTPUUIECKOro Mo 3apsHKEHHOI0 KOHAEH caTopa.

3apsaka 1 pa3psaKa KOHIAEHCcaTopa Yepe3 pe3ucTop.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomot, npaKkmuxym.

OneHka cuil B3aUMOZAEH CTBUSL 3aPSyKEHHBIX TEll.

Habmonenne npeBpaiieHusi JHEPruu 3apsHKEHHOT0 KOHJEHCAaTOpa B SHEPTrHI0 M3ITydeHUs
CBETOAMO/A.

N3yuyenune npoTrekaHus TokKa B LEMH, COAepKallleld KOHJIEHCaTop.

Pacnpenenenve pa3HOCTM MOTEHUMANOB (HANpPSDKEHUS) TMPH  [OCJIEJOBATEIHLHOM
COEIMHEHUU KOHJIEHCaTOPOB.

Hccnenosanue paspsjia KOHAEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmosaunblil 31eKMpuYecKuil Mmox.

Cuna toka. [IocTosHHBII TOK.

VYciioBusL  CyIIECTBOBAaHUS IIOCTOSIHHOI'O 3JIEKTPUYECKOro ToKa. VICTOYHUKM TOKa.
Hanpspxkenue U u DJIC é.

3akoH Oma /151 ydacTKa Lenu.

DONeKTpUYECKOe  COMPOTUBJICHHME.  3aBUCUMOCTb  CONPOTHBIIECHUS  OJHOPOIHOIO
IIPOBOJIHMKA OT €ro JUIMHBl M IUIOIIAJY IONEPEYHOr0 CEYEHHs. YIEIbHOE CONpPOTHBIICHUE
BELIECTBA.

ITocnenoBarenbHOE, MapajuieIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOAHMKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux nemnei. [Ipasuna Kupxroda.

Pa6ora snexkrpuueckoro Toka. 3akoH Jxoyna—Jlenna.

MoIIHOCTB AJIEKTPUUECKOr0 TOKA. TemnsoBas MOIIHOCTb, BblAENseMas Ha pE3UCTOpeE.

OJIC u BHyTpEHHEE CONpPOTHBIECHUE HCTOYHMKA TOKa. 3akoH Owma Uil MOJHON
(3aMKHYTOI) 351eKTpUYecKOoi 1enu. MoIHOCTh UCTOUHUKA TOKa. KOpoTKoe 3aMbIKaHMe.

KonzgencaTtop B 1enu MocTOSIHHOTO TOKA.

TexHuuecknue yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLIECChl: aMIEpPMETp, BOJIBTMETD,
peocTtat, CY4ETUUK IEKTPUUECKOU SHEPIUH.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaPsDKEHUS.

HccrnenoBanue 3aBUCUMOCTH CUJIBI TOKa OT HaNpsDKEHHWs [JJsl pE3UCTOpa, JIAMIIB
HaKaJMBaHUS U CBETOMO/IA.

3aBUCHUMOCTh CONPOTUBJICHUS LWJIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOMAAH
MOTIEPEYHOr0 CeYEHUs U MaTepHaa.

HccrnenoBanue 3aBUCUMOCTH CHUJIBI TOKA OT COMNPOTHUBJIEHUS IMPH IOCTOSHHOM
HaIPSDKEHUH.

ITpsamoe usmepenne D/IC. KopoTkoe 3amMblkaHHE rajlbBAHUYECKOrO 3JEMEHTA M OLEHKa
BHYTPEHHET O COIIPOTUBIICHMUSL.



CriocoObl coemuHeHusI UICTOYHUKOB Toka, DJ]C GaTtapeii.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXAY IMOJIOCAMU HCTOYHUKA TOKAa OT CHJIbI TOKa
B LIEMH.

Yuenuueckuit s3xcnepumenm, nabopamopuvie pabomsot, npaKkmuxKym.

HccrnenoBaHue CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

H3mepeHue y1eapHOro COpOTUBIIEHHUS ITPOBOIHUKOB.

HccnenoBaHue 3aBUCHMOCTH CUJIBI TOKa OT HAMPSKEHUS JJIsl JTaMIIbl HAaKaJIMBAHMUSL.

VBenuueHue npeaena u3MepeHus aMmmnepMerpa (BoJIbTMETPa).

N3mepenne D/]C 1 BHyTpEHHETO COMPOTUBJICHUS] HICTOYHUKA TOKA.

Hccnenosanue 3apucumocty DJC raapBaHUYECKOr0 3J1EMEHTA OT BPEMEHU NPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXAY MOJOCAMU HCTOYHUKA TOKAa OT CHJIBI TOKa
B LIEMH.

HccenenoBanue 3aBUCUMOCTH TOJIE3HOM MOIIIHOCTH UCTOYHUKA TOKA OT CHJIbI TOKA.

Tema 3. Toxu ¢ paznuunpix cpeoax.

DnexTpuyeckass IPOBOJUMOCTh PA3IUUYHBIX BEIIECTB. OJIEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCHUMOCTb  CONPOTUBIIEHUS  METauIOB  OT  TEMIIEpaTyphl.
CBepxXnpoBOJIUMOCTb.

DnexkTpuueckuil TOK B BakyyMe. CBOWMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CobOcTBeHHass M TNpUMECHas MPOBOAMMOCTh IOJYIPOBOIHUKOB.
CgoiictBa p—Nn-nepexona. [loaynpoBoaHUKOBBIE TPUOOPHI.

DONEeKTPUYECKUN TOK B AJIEKTPOIUTAX. DJIEKTPOJIMTHYECKAs] AUCCOLUALUSA. DIEKTPOIU3.
3akonsl Dapajes 11 AIEKTPOIn3a.

OnekTpudyecknid TOK B ra3ax. CaMoOCTOSATENbHBIM W HECAMOCTOSTEIBHBIM pPa3psa.
Paznuunbie THIIBI caMOCTOsATENLHOT O pa3psaa. Monnus. [1na3zma.

TexHuyeckne yCTpPONCTBA M IPAKTUYECKOE MPUMEHEHHE: TIa30pa3psIHbIE JIaMIIbl,
JIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE IMPUOOPBI: JUOJ, TPaH3UCTOpP, (HPOTOAMO,
CBETOJAUOJ, TajbBaHUKA, papUHUPOBAHUE MEIM, BBHIIUIABKA AJIOMMHMS, JIEKTPOHHAL
MUKPOCKOIHS.

Hemoncmpauuu.

3aBUCUMOCTb COIIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHsl aekTponuza dapanes.

HckpoBoil pa3psii 1 NpOBOJUMOCTb BO3IyXa.

CpaBHEHUE TPOBOJAUMOCTH METAJJIOB U MOIYIPOBOIHUKOB.

OaHOCTOPOHHSAS MPOBOAUMOCTD JTUO/A.

Yuenuueckuit s3xcnepumenm, nadopamopnvie pabombot, npaKkmuxKym.

HaGnronenne anekrponusa.

W3mepenue 3apsaa OAHOBAJICHTHOI'O HOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHOU XapaKTEPUCTUKHU AUOA.

Du3uYeCKUil MPAKTHKYM.

Crioco6s! u3mMepeHus: pU3NUEeCKUX BEIMYUH C UCHOJb30BaHUEM aHAJIOTOBBIX M IU(POBBIX
MU3MEPUTENBHBIX NMPUOOPOB ¥  KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCUTENbHBIE MOTPEIIHOCTH H3MepeHuil  ¢u3nmueckux BenuuunH. OIGHKa TpaHMIl
MIOTPEIIHOCTEN.



[IpoBeneHre KOCBEHHBIX W3MEPEHUH, WCCIEAOBAHUI 3aBUCUMOCTEH  (HU3MUECKUX
BEJIMYUH, MPOBEpPKA MPEIJIOKEHHBIX TUIOTe3 (BhIOOp M3 pabOT, ONMMCAHHBIX B TEMAaTHYECKUX
pazzgenax «YUeHHYEeCKUil SKCIIepUMEHT, 1ab0paTopHbIe pabOThl, IPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

Nzyuenue kypca ¢usuku yriy6iaéHHoro ypoBHs B 10 kjacce oCylIeCTBISETCS C Y4ETOM
COIEPXKATENbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OWOJIOrMHM, XHMMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemmuvle NOHAMUA, C6AZAHHDBIE C U3YUEHUEM MENO006 HAYUHO20 NO3ZHAHUA:
sIBJICHUE, Hay4yHBbIM (akT, rumoresa, ¢uanyeckas BeIMUYMHA, 3aKOH, TEOpHUs, HAOIIOJIEHUE,
9KCIEPUMEHT, MO EIUPOBAHUE, MOJIENb, U3MEPEHNUE, IOIPEUTHOCTH U3MEPEHUH, N3MEPUTEIILHBIE
npubopsbl, U poBast 1a60paToOpHsL.

Mamemamuka: peuieHue cuctembl ypaBHeHuil. JluneliHas ¢yHkuus, mnapabona,
runepoona, ux rpaduxu u ceoricrBa. Tpuronomerpuueckue GyHKIMHU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXIECTBO. BEeKTOpbl M MX NPOEKUUH Ha OCH
KOOPJIMHAT, CJI0XKEHHE BEKTOPOB.

Buonozua: mexaHnueckoe IBUXKEHHUE B KUBOU mpupoae, 1udysus, ocMoc, TenIoo0MeH
KHUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpY)KaloLed  cpelpl,  yTHUIM3aLUsA
OMOOPraHMYECKOro TOIUIMBA AJISl BBIPAOOTKU «TEMJIOBOW» W 3JIEKTPO3HEPTUH, NOBEPXHOCTHOE
HaTsHKEHU € U KallUJUIAPHBIE SBJICHUS B IPUPOJIE, SIEKTPUUECKUE SIBJICHUS B )KUBOU IPUPOJE.

Xumua: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAasl Macca, MoJTy4eHre HAaHOMAaTeprasoB, TEIJIOBbIE CBOWCTBA TBEPABIX TEI, KUAKOCTEH U
ra3oB, OKHJKHE KpUCTa/UIbl, OJJIEKTPUUYECKHE CBOMCTBA METAJJIOB, 3JIEKTPOJUTHYECKAs
JMCCOIMAIINS, TaIbBaHUKA, 3JICKTPOHHAS! MUKPOCKOIIHSL.

TI'eozpaghua: BnaxHOCTb BO3/lyXa, BETPbI, 0apOMeETpP, TEPMOMETD.

Texnonozus: npeodpazoBaHue IBHKEHUHN C UCIIOIb30BaHUEM MEXaHU3MOB, YUET CYXOro U
KHUAKOTO TpPEHUS B TEXHHUKE, CTAaTUUYECKUE KOHCTPYKUUH (KPOHIUTEWH, pelETUaThie
KOHCTPYKIUH), UCIIOJIb30BaHUE 3aKOHOB COXPaHEHHS] MEXaHUKU B TEXHUKE (THUPOCKOI, BOJOMET
U Jpyrue), ABUraTelb BHYTPEHHErO CrOpaHMs, HapoBas TypOHWHA, OBITOBOM XOJIOAMIIBHUK,
KOHJMLIMOHEDP, TEXHOJOIMM IOJyYEHUS COBPEMEHHBIX MATEpHaJOoB, B TOM YHUCIE
HAaHOMATEpUaJioB, M  HAHOTEXHOJIOTHMH,  IEKTpOCTaTHUecKas  3alluTa,  3a3eMJIEHUE
JIEKTPONPHUOOPOB, ra30pa3psiiHbIE JIaMIIbl, TOJYIIPOBOJHUKOBBIE TPUOOPHI, rajJbBaHUKA.

11 KJIACC

Pa3nen 4. daekTpoauHaMuka.

Tema 4. Mazcnummnoe no.e.

B3anmoneiicTBre MOCTOSHHBIX MArHUTOB M IPOBOAHUKOB C TOKOM. MarHuTHOE IIOJE.
BekTop marauTHoOM MHAYKIUK. [IpUHIAN CyNEpO3UIIMA MAarHUTHBIX TToJiek. JIMHUY MarHuTHOU
UHIYKIUU.

MarsuuTtHoe 1oje NpPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJHMKA, KAaTYLIKHM M KPYrOBOI'O
BHUTKA). OnbIT Dpcrena.

Cuna Amnepa, e€ HanpaBJieHUE U MOJYJIb.

Cuna Jlopenna, e HampaBiieHME W MOAYJb. JIBH)KeHUE 3apspKEHHOW YacTUUbBI B
OJTHOPOJTHOM MarHUTHOM noje. PaGora cumsl Jlopenna.

MaruuTtHoe nose B Bemectse. DeppoMarHeTuku, napa- u JuaMarHeTUKH.



TexHuyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: INPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JE€KTPOMArHUTOB, TECTEP-MYJbTUMETP, 3JIEKTpoJABUraTesb SKoOu, yCKOpHUTEIn
JJIEMEHTAPHBIX YaCTHLL.

emoncmpauuu.

KapruHa nuHUH MHIYKOUM MarHUTHOTO IIOJSL IOJIOCOBOIO M IOJKOBOOOPAa3HOIO
ITOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMH MarHuTHOM WHAYKIUM NOJS JUIMHHOTO MpPsAMOro IPOBOAHMKA U
3aMKHYTOTr'O KOJIbII€BOT' O IIPOBOIHUKA, KATYIIKH C TOKOM.

B3aumoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HenctBue cumbl JIopeHia Ha HOHBI DIEKTPOIIUTA.

Habnroenne IBMKEHUS ITydKa JIEKTPOHOB B MarHUTHOM ITOJIE.

[TpuHLMI AEHCTBUS ANEKTPOU3IMEPUTEIHHOI0 TPUOOPAa MArHUTORJIEKTPHUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopusvie pabomboi, npaKkmuxKym.

HccienoBanyie MarHUTHOT O 110JIs1 IOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBONCTB (peppOMAarHETUKOB.

HccnenoBanue AeMCTBUSI TOCTOSHHOIO MarHUTa Ha PaMKy € TOKOM.

N3mepenue cunsl Amnepa.

W3ydenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIBI TOKA.

OrnpenesieHre MarHUTHOM MHAYKIIMM Ha OCHOBE U3MEPEHUs CUJIbI AMIIEpa.

Tema 5. Inekmpomaznumnan uHOyKWuA.

SIBnenune anekTpoMarHuTHOM MHAYKUMH. [IoTok BekTtopa MarHuTHOM MHAyKuuu. D/1C
MHIYKIUW. 3aKOH JIEKTpOMarHuTHoM uHAykuuu @Dapanes. BuxpeBoe siekTpuyeckoe MoJIe.
Toku dyko.

OJ1C uHAYKIMM B IPOBOJHMKE, ABUKYIIEMCSA B OAHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NupyktuBHOCTh. KaTymika MHIYKTUBHOCTM B LENHM IIOCTOSHHOIO TOKa. SIBineHue
camounaykuuu. DJ{C caMOMHAYKIINH.

OHeprusi MarHUTHOTO NOJISI KaTYIIKU C TOKOM.

DNEeKTPOMarHUTHOE IOJIE.

TexHuueckne yCTpPOMCTBA M TEXHOJIOTMYECKHME IPOLIECCHL: WHAYKIIMOHHAS I1€4b,
COJICHOMJ, 3alUTa OT 3JIEKTPU3ALUU TeJ IIPU IBUKEHUU B MATHUTHOM I10JI€ 3EMJIN.

Hemoncmpauyuu.

HaGmroneHue sBIeHUS 3I€KTPOMArHUTHOM HHAYKIUH.

Hccnenoanne 3aBucumoct OJIC MHIYKIUMM OT CKOPOCTM M3MEHEHHUS MAarHUTHOIO
IIOTOKa.

[TpaBuino Jlenua.

[Tamenue MaruuTa B aJIOMUHUEBOM (MEIHOMN) TpyOe.

SIBiieHME CaMOMHIYKIIU Y.

Hccnenosanue 3aBucumoctr JJC caMOMHAYKIIMM OT CKOPOCTH M3MEHEHHUs CHJIBI TOKa B
LEMN.

Yuenuueckuii s3xcnepumenm, nabopamopnsie pabomut, npaKkmuxKym.

HccenenoBanue ABICHUS 3JIEKTPOMAarHUTHOW MHTYyKIIUH.

Omnpenenenne MHAYKLIUN BUXPEBOTO MarHUTHOTO TOJIS.

HccenenoBanue sABIeHUS CAaMOMHIYKIIUH.

COopka MoJ1e11 IIEKTPOMarHUTHOr O FeHEpaTopa.



Pa3nen S. Kosiebanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KounebatenpHas cucrema. CBOOOIHBIE KOJIEOAHUS.

I'apmonnueckue  koneOanus.  KuHemaTnueckoe W~ JUHAMUYECKOE  OIMCaHUE.
DHepreTMueckoe omnucaHue (3aKOH  COXpaHEHMs] MEXaHM4YecKoil  sHepruu). BriBopg
JUHAMHYECKOTO ONUCAaHMs TapMOHMYECKMX KoOje0aHMMl M3 HX DHEPreTMuecKoro u
KMHEMaTHYECKOI0 OIMCaHus.

Ammumtyna u ¢aza konebaHuid. CBsA3p aMIUIUTYIbl KOJIEOAHUNH MCXOTHOW BEIUYHMHBI C
aMIUINTYJJaMH KoJie0aHUH €€ CKOPOCTH U YCKOPEHUS.

ITepuon u wactoTta xonedanuil. Ilepuon manbx cBOOOJHBIX KOJEOAHUN MAaTEMaTHUECKOIO
MasTHHUKA. [leprnon cBoOOIHBIX KOJIeOaHU NPYKUHHOTO MasiTHUKA.

[TonsTe o0 3aTyxaromuMx KojieOaHusX. BeHyXIeHHble KojiebaHus. Pe3onaHc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHus Ha BUJI pe30HAHCH OM KpUBOW. ABTOKOJIEOaHMUSL.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMUECKHME IPOLECChl: METPOHOM, Yachl, Kadellu,
My3bIKaJIbHble HHCTPYMEHTBI, ceiicMorpad.

Hemoncmpauyuu.

3anuck Ko1e0aTeIbHOIO IBUKEHUS.

HaGmroneHne He3aBUCMMOCTH IEPUOJIa MaJIbIX KoleOaHU| Tpy3a Ha HUTH OT aMIUIUT YAbIL.

HccnenoBanue 3aTyXaloUux KojaeOaHUM ¥ 3aBUCMMOCTH Iepruoja cBOOOIHBIX KoleOaHUH
OT COIPOTUBIICHHUS.

UccnenoBanue kojeOaHUN TIpy3a Ha MACCHUBHOW MpYyKHUHE C I€1bi0 (POPMUPOBAHUSA
IpeJCcTaBICHUN 00 U1eaJbHOU MOJIENH NPYKUHHOTO MAsITHUKA.

3aKOH COXpaHEHHUs PHEPrUU NP KoeOaHUIX Ipy3a Ha PyKUHE.

HccnenoBanue BBIHYKICHHBIX KOJICOAHUM.

HaGnronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

N3mepenue neproaa cBOOOJHBIX KOJI€OaHUI HUTSHOTO U IPYKMHHOI'O MasiTHUKOB.

N3ydeHune 3aKOHOB JIBUJKEHUS Tela B XO/1€ KOJI€OaHUH Ha YIIPYyroM IO/IBECE.

W3ydeHue NBUKEHUS HUTSIHOT'O MasTHUKA.

ITpeoOpazoBaHue 3HEPrUU B NPYKMHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/bl 3aTyXalOIUX KOJICOaHUH.

HccnenoBaHue BbIHYKIEHHBIX KOJI€OaHUI.

Tema 2. Dnekmpomaznummusle Koaedanus.

KonebatenpHbiit  KOHTYp. CBOOOJHBIE 3IEKTPOMAarHUTHBIE Kojie0aHHs B MJEAJbHOM
konebaTesibHOM KOoHType. Popmyna Tomcona. CBA3b aMIUIMTYyIbl 3apsiia KOHJEHcaTopa ¢
aMIUTUTY10H CHJIBI TOKA B KOJI€0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPrUH B UACATBHOM KOJIe0aTeIbHOM KOHTYPE.

3aryxarolue JJIeKTPOMAarHUTHbIE KoJieOaHMs. BbIHYXIEHHbIE 3JEKTpOMarHUTHbIE
KoJie0aHusl.

IlepemenHplii TOK. MOIIHOCT IEPEMEHHOIO TOKA. AMIUIMTYJHOE U JEHCTBYIOLIEE
3HayeHHe CUJIbI TOKA U HAIPSDKEHUS MPHU pa3IndHON (popMe 3aBUCHMOCTH MEPEMEHHOT0 TOKA OT
BpPEMEHH.

CuHyconanpHbIN IEpEMEHHBIN TOK. Pe3ncrop, KoHAEHcaTOp M KaTylIKa WHIYKTUBHOCTH
B LICNIA CUHYCOUJIAJILHOT O IEPEMEHHOr 0 TOKa. Pe3onanc TokoB. Pe3onanc HanpsokeHUi.

Wneansublii Tpanchopmarop. IIpon3BoacTBo, mepenaya U MoTpedsIeHHE 3IEKTPHUECKON
SHEPIHUH.



DKOJIOTUYECKUE PUCKU IIPU MPOM3BOACTBE AJIEKTpOdHEpruu. KynbTypa HCIOIb30BaHUSA
AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HMU.

TexHuueckre yCTpPOMCTBA M TEXHOJNOTMYECKHE IPOLECCH: AIIEKTPUYECKUI 3BOHOK,
TeHePaTop MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTponepeay.

emoncmpavuu.

CB0OOAHBIE 3JIEKTPOMArHUTHbBIE KOJIEOaHMUSL.

3aBUCHUMOCTb YaCTOTHI CBOOOIHBIX KOJIEOaHUHM OT MHIYKTUBHOCTU U EMKOCTH KOHTYpa.

OcuusiorpaMMsl JIEKTPOMArHUTHBIX KOJIeOaHUH.

I'enepaTop He3aTyXarIMKUX 3JIEKTPOMAarHUTHBIX KOIeOaHu.

Mojeib 2IeKTPOMarHuTHOT O TEHEPATOPA.

BbIHyX/1€HHbIE CHHYCOUJAIbHBIE KOJIEOAHMUSL.

Pesucrop, kaTy1Ika MHAYKTUBHOCTH ¥ KOHJEHCATOP B LIENH IEPEMEHHOrO TOKA.

Pe3onaHnc npu mocienoBaTeNbHOM COEJUHEHMM PE3UCTOpa, KAaTYIIKH HMHIAYKTHUBHOCTH U
KOHJIEHCcaTopa.

YCTpONCTBO ¥ MPUHITUIT ICHCTBUS TpaHCHOpMaTOpa.

Mogenb TMHUY JIEKTPONEPEAAUN.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomwl, npaAKMUKyM.

N3yuenue tpancopmaropa.

HccrenoBanue NepeMEHHOr0 TOKa 4€pe3 MOCIIEN0BATENbHO COCOUHEHHBIE KOHIEHCATOD,
KaTyLIKY W PE3UCTOp.

HaburoieHne 37eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B LIEMH IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpomMazHuUnHble 60JIHbL.

MexaHndeckue BOJHBI, YCIOBHMS HMX pacnpocTpaHeHus. llomepeuHble W HpoAOJIbHBIE
BOJHBL. [lepuon, ckOpoCTs pacnpocTpaHEHUsl M JJIMHA BOJHBI. CBONMCTBA MEXaHUYECKUX BOJIH:
OTpa’keHue, MpejoMiIeHne, MHTephepeHINns U AU PaKIIHSL.

3Byk. CkopocTb 3ByKa. ' pomMKkocTs 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsa3HEHNE OKPYKAIOIIEH CPEBI.

ONEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUSI M3JIYy4E€HUs AJIEKTPOMATHUTHBIX BOJH. B3anMHas
OpHEHTaLUsl BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  2JIGKTPOMAarHUTHBIX BOJIH: OTpa)K€HUE, MPEJOMIIEHUE, MOoJIsIpU3aLus,
uHTepPEepeHIUs U U paKIus.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpHMeHeHHEe 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHLMIIBI pafnOCBs3U U TeeBUIeHH. Paguonokanus.

DJEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOILEH CPEbl.

TexHuyeckne ycTpoWCTBa M IPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTSHI,
pamap, paauonpuEMHUK, TeEIeBU30p, aHTeHHa, TenepoH, CBU-neub, yibTpa3zBykoBas
JMarHOCTUKA B TEXHUKE U MEAMIIMHE.

emoncmpavuu.

OO6pazoBaHue 1 pacnpocTpaHeHHe MONePEeYHBIX U MPOAOJIbHBIX BOJIH.

Koneb6momeecs Teo Kak HCTOYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOaHUH.

Habnronenne oTpakxeHUs! 1 IPETOMIICHUS] MEXaHMYECKHX BOJIH.

Habmronenue natepdepeHny U 1uHpakiuyd MEXaHUUECKUX BOJIH.

AKyCTHUECKHMI PE3OHAHC.



CBoiicTBa ylbTpa3ByKa U €ro IPUMEHEHHUE.

HaGmonenue cBsi3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYJOM M 4acTOTOMI
KoJIeOaHUi.

HccnenoBanue  CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJH:  OTPaXXEHHE, IPEIIOMIICHHE,
nossipusanus, fudpaxuus, tHTephepeHus.

O6HapyxeHue nHOPaKpacHOTO U yIbTPadrOIETOBOTO U3ITYyUCHUH.

Yuenuueckuit skcnepumenm, nabopamopnvie padbomui, RPAKMUKYM.

N3yueHnne napaMeTpoB 3BYKOBOW BOJIHBIL.

N3y4yeHne pacripoCTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuxka.

IIpsimonmHEWHOE pacnpocTpaHEeHUEe CBeTa B OJHOPOAHOU cpene. Jlyu cera. Todeunsii
HCTOYHHK CBETA.

OtpaxeHue cBera. 3aKOHbI OTpaxkeHMs cBeTa. IlocTpoeHue H300paXkeHUN B IJIOCKOM
3epkaiie. Cepuueckue 3epkala.

[Ipenomnenue cBera. 3akoHbl IpenoMIIeHHs cBeTa. AOCOIIOTHBIM IMOKa3aTenb
npenaoMiaeHus. OTHOCUTENBbHBIA IMOKa3aTelb IpejomiieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOUICHME JUIMH BOJIH IPU MEPEX0J€ MOHOXPOMATUYECKOIO CBETAa Yepe3 I'PaHully pasieia
JBYX ONTHYECKHX CPEL.

Xon nyueii B mpusme. Jucnepceus ceera. ClioxkHBINM cocTaB Oenoro ceeta. L[BerT.

ITonmHOoe BHyTpeHHEe oTpaxkeHHe. [IpeaenbHblii yroi MoJIHOro BHYTPEHHETO OTpaXKEHUSI.

CoOuparonue u pacceuBamomme JaUH3bl. ToHkass mauH3a. DOKYCHOE pPAacCTOSHHE WU
OINTUYECKAsl CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (POKYCHOI'O PACCTOSIHUS TOHKOH cQepruyeckoit
JIMH3BI OT €€ TEOMETPUN U OTHOCHUTEIBHOIO TIOKa3aTels IPEIOMIICHUS.

®opmyiia TOHKOH JIMH3BL. YBEJINYEHUE, 1aBa€MOE JINH30M.

Xoa J1y4a, MpOUIeIIEero JUH3Y MO/ IPOU3BOJIBHBIM YIJIOM K €€ TJIABHOM ONTUYECKON OCH.
[Toctpoenune n300pakeHU TOYKU M OTpe3Ka MPSMOW B COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX
U UX CUCTEMAX.

Ontryeckue npudopsl. Pazpemaromas cnocoOHoCTh. ['11a3 Kak onTuyeckas cucrema.

[Ipenensl NpUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. HMHteppepeHuus cBeta. KorepeHTHble MCTOYHMKH. Y CIIOBUSA
HaOJIIOJIeHUs MAaKCUMYMOB M MHMHMMYMOB B HMHTEp(EpPEHLMOHHOW KapTUHE OT [JBYX
KOT€PEHTHBIX HCTOUHUKOB. [IprMepbl Ki1accuuecKuX HHTEPHEPEHIIMOHHBIX CXEM.

Hudpakius cera. [udpakumonHas pemérka. YciaoBHE HaOMOACHHS TJIaBHBIX
MaKCHUMYMOB IIpU MaJ€HUH MOHOXPOMATUYECKOIO CBeTa Ha TU(PPAKLIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: OYKHU, Jyla, IEpUCKOIl,
¢doroanmnapaT, MHUKPOCKON, NIPOCKIMOHHBIM ammapar, HPOCBETJIEHHME ONTHUKH, BOJIOKOHHAs
OITHKA, TM(PpaKLIMOHHAS pelIETKa.

emoncmpavuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npeaoMIIeHUs CBETA.

Hab6uoieHne noHoro BHyTpEeHHETo oTpaxkeHusl. Mosiens CBETOBOAA.

HccenenoBanue xo/1a CBETOBBIX MyYKOB Yepe3 MIIOCKONAPaIEIbHYIO INIACTUHY U IIPU3MY.

HccnenoBaHue cBOMCTB N300pakeHUH B JINH3AX.

Mopaenu MUKpPOCKOIa, TEJIECKOIA.

Habnronenune natepdepeHIm cBeta.



HaOmroneHue 1BETOB TOHKUX IJIEHOK.

Ha6mronenne nudpakiuu ceera.

W3yuenue nuppakiiiOHHON PEIIETKH.

HaGmronenne nudpakiimoOHHOTO CIIEKTpA.

HaGmronenne nucniepcun cBera.

HaGnronenne monsipu3anuu CBETa.

[TpuMeHeHue NOIIPOUAOB AJI U3YUCHUSI MEXaHUUECKUX HaINPSKEHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnvie pabomot, npaKkmuxKym.

N3mepeHue nokasartesst MpeloMIICHHsI CTEKJIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PAacCTOSIHUS OT BEllecTBa (Ha MpUMeEpe KUJIKHUX
JINH3).

N3mepenne pokycHOro pacCTOSIHUS PaCCEUBAIOIIUX JIMH3.

[Tonyuenue n300pakeHUs! B CHCTEME U3 IUIOCKOI0 3€pKaja U JUH3BL.

[Tonyuenue n300pakeHUsI B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue T€1€CKONMYECKUX CUCTEM.

Habmonenne nudpaxiuu, nHTephepeHIny U OIS pU3aliK CBETa.

N3yuenue nonspuzalum cBeTa, OTPAKEHHOI'O OT IOBEPXHOCTH IUAJIEKTPUKA.

Wzydenue nHTephepeHINH Ta3€PHOT0 U3TYUCHHS Ha ABYX IIETAX.

Habmonenne nucnepcuu.

HaGnronenne u uccnenoBanue UG pakiinoOHHOTO CIEKTpa.

N3mepenne qiauHbl CBETOBOW BOJIHBI.

[Tonmyuenue criekTpa U31y4eHHs CBETOAMOA P MOMOILM AU PPAKLIHOHHON PEIIETKH.

Pa3nen 6. OcHOBBI cClIeIHAIBHON TEOPUU OTHOCUTEJIBHOCTH.

I'paHnIBl TPUMEHUMOCTH KJIACCMYECKOM MexaHuKH. [locTynarsl cnenuanbHOM Teopuu
OTHOCHUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBasi.  IIpeoOpa3zoBanust  Jlopenma.  Yciosue
NpUYUHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpalICHHE
JUTUHBI.

OHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHIIBL.

CBsI3b MacChl C 3HEPrueil U UMITyJIbCOM PEISITUBUCTCKON YaCTUIbl. DHEPrHUsl TOKOSI.

TexHuueckue YCTpPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIYTHUKOBBIE INPUEMHUKH,
YCKOPUTEIIN 3apsSyKEHHBIX YaCTHULL.

YdeHn4ecKHil 3KCIIepUMEHT, J1a00opaTopHble pabOThL, MPAKTUKYM.

Omnpenenenue UMITyJIbca U SHEPTUU PENSTUBUCTCKUX YacTull (mo ¢ororpadusM TpeKoB
3apsYKEHHBIX YAaCTULl B MATHUTHOM T0JIE).

Pa3znen 7. KBantoBasi pusuka.

Tema 1. KopnycKyaapHo-601H0801 Oyanusm.

PaBHOBecHOE TeIUIOBOE W3ydeHUE (M3MydeHHe aOCOJIIOTHO YEpPHOTO Tena). 3aKoH
cmemenus Buna. I'nnoresa [1nanka o kBaHTax.

®oTOHBI. DHEPrUsl U UMITYJILC (POTOHA.

®otoapdext. OnbiTel A. I'. CroneroBa. 3akonsl poTorddekra. YpaBHeHnue DifHIITEHA
st pororddexra. «KpacHast rpanunia» dororddexra.

JlaBnenue cBeTa (B 4YacTHOCTH, JaBJEHHE CBeTa HAa aOCOIIOTHO MOTJIOMIAIOIIYIO U
abCOMIIOTHO OTpakarolyto nosepxHocts). Oneitel [1. H. Jlebenesa.



BonnoBeie cBoiictBa yactuil. Bonael ge bpoiins. JInvaa BosiHbL e bpoina u pa3mepsl
obiactu  JOKamu3aluu  JABWXKYyIIeWcs vacTulbl. KopmycKynspHO-BOJHOBOM — Jyaji3M.
Judpakuys 371eKTPOHOB Ha KPUCTAJIaX.

Crnenuduka nzmepenuit B Mukpomupe. CooTHoueHus Heonpenenénuocteil I'eitizendepra.

TexHuueckne ycTpoWCTBAa U TEXHOJOIMYECKHE IPOLECCHI: CIIEKTPOMETP, (HOTOIIEMEHT,
(doTonaTUNK, TYHHEIbHBIII MUKPOCKOII, COJTHEUHas 6aTtapes, CBETOIHOI.

Jemoncmpauuu.

®oTo3(hPeKT Ha yCTaHOBKE C IIMHKOBOW TIACTUHOM.

HccnenoBanue 3aK0HOB BHEIIHEro (poToaddexra.

HccenenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS ITOJYIIPOBOJHUKOB OT OCBEILIEHHOCTH.

Ceeronuof.

ConneuHas G6aTapes.

Yuenuueckuii s3xcnepumenm, nabopamopnvie pabomot, npakmuxKym.

Hccnenosanue potopesucropa.

N3mepenne nocrossHHOM [11anka Ha ocHOBe uccnenoBaHus Gorodddexra.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAIP SDKEHUS.

Tema 2. Duzuxa amoma.

OmnbITH 1O UCCIIEeIOBAaHUIO CTpoeHHs aToma. [ImanerapHas monens aroma Pesepdopra.

[Tocrynatel bopa. U3nyuenue u morunomieHue (HOTOHOB MpPU MEPEXO0Je aToMa C OJHOTO
YPOBHS SHEPTUH HA IPYTOM.

Buns! ciektpoB. CrieKTp ypOBHEW SHEPIUH aTOMa BOAOPOAA.

CrioHTaHHOE 1 BBIHYKJICHHOE U3JIy4eHHe cBeTa. Jlasep.

TexHHueckre YCTpONCTBA M TEXHOJIOTMUECKHE IIPOLECCHI: CHEKTPAJbHBIA aHaIN3
(CTIEKTPOCKOIT), JT1a3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauuu.

Mogenb omnbiTa Pesepdopna.

HaGmoieHre MMHeHYaThIX CIIEKTPOB.

YCTpolCTBO U ACCTBUE CYETYMKA HOHU3UPYIOLIUX YaCTHULL.

Omnpeznenenne 1IMHBI BOJIHBI JIA3EPHOT0 U3JTyUYEHUS.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomot, npakmuxKym.

Haburonenue mHeiyaToro crexkrpa.

HccnenoBanue criekTpa pa3peKeHHOI0 aTOMapHOI'O BOJAOPOAA U U3MEpPEHUE MOCTOSHHOU
Pun6epra.

Tema 3. Duzuxka amomHO20 A0PaA U I1EMEHM APHHIX YACMUY,.

Hyxnonnas monens siapa IeiizenOepra—MBanenko. 3apsaa snapa. MaccoBoe 4ucio sapa.
H3otorsl.

PagnoaktuBHOCTh. Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIA Oera-pacman. ['amma-
U3JIy4EHHUE.

3aKOH paJAMOAaKTUBHOIO pacnajna. PaavoakTuBHblE u30TONBl B Ipupoge. CBoiicTBa
MOHU3HPYIOUIET0 U3ydyeHus. BiusHue panoakTMBHOCTH Ha )KUBbIE OPraHu3Mbl. ECTECTBEHHBIN
¢don uznyuenus. Jlosumerpus.

OHeprus cBSA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT macces! sapa.

Snepuble peaxkuuu. Jlemenue u cuHTE3 dAnep. SaepHeie peakTophl. I[IpoGrembl
yIpaBIsieMOr0 TEPMOSIEPHOIO CHHTE3a. OKOJIOTMYECKHME AaCHEeKTbl pa3BUTHUS  SAEPHOU
JHEPreTUKHU.

MeTonbl perucTpanyy U UCCIECI0BaHUS JIEMEHTAPHBIX YaCTHULL.



dyHaaMeHTanabHble B3auMozeicTBus. bapronsl, Me30HbI U JenToHbl. [IpeacraBienue o
CranpaptHoil Mmonenu. KBapk-rimrooHHas MoJ€Jib aJIpOHOB.

®usnka 3a npenenamu CrannapTHor Moaenu. TéMHas MaTepus U TEMHas SHEPTHUsL.

EnuncTBO u3mueckoil KapTHHBI MUDA.

TexHuueckre yCTpOMCTBA U TEXHOJOTMYECKHE MPOLIECCHI: JTO3UMETp, Kamepa BuibcoHa,
SEPHBI  peakTop, TEPMOSACpHBIH peakTop, aTomMHas Oom0a, MarHUTHO-PE30HAHCHAs
ToMorpadus.

Yuenuueckuii s3xcnepumenm, nadopamopnvie pabomot, npaKkmuxKym.

HccnenoBanue TpekoB 4acTUIL (110 TOTOBBIM (poTorpadusm).

HccnenoBanue pagloakTUBHOTO ()OHA C UCIIOIB30BAHNUEM JI0O3UMETPA.

N3ydenue nornomeHns 0eTa-yacTHIl aTFOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMUM M ACTPO(PU3UKH.

Ortanel  pa3BuTHs acTpoHomuu. [lpukinazHoe M MHPOBO33PEHYECKOE 3HAUYEHHE
actpoHoMuH. IIpuMEeHUMOCTh 3aKOHOB (M3UKH M1 OOBACHEHHS MPUPOIBI KOCMHYECKHUX
O00BEKTOB.

Metonbl acTpoHOMUYECKHX HccienoBaHui. COBpeMEHHbIE ONTHUYECKHE TEJIECKOIbI,
paanoTeNecKOnbl, BHeaTMOoc(hepHast acTpOHOMHUSL.

Bun 38é3nH0r0 HeGa. Co3Be3aus, sipkue 3BE3/bI, TUIAHETHI, UX BUIUMOE JBUKCHHE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. VIcTouHKK sHeprun CoHIA U 3BE3T.

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajbHBIM KJacc —
CBETUMOCTB». 3BE3/1bI INIABHOM MMOCIEA0BATENBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB) JUIA
3BE3] TJIABHOM TIOCIIENOBaTEIbHOCTH. BHyTpeHHee cTpoeHne 3BE31. CoBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOXKIEHUH 1 HBooLMN CosHIa U 3BE3/1. DTambl dKU3HU 3BE3I.

Muineunsiii [1yTe — Hama [Manaktuka. [lonoxenue u nemxenune Connina B ['anaktuke. Tunbt
rajgakTuk. Paguoranaktuky u kBasapsl. UEpHBIE IBIPHI B iApax IAJIAKTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon XaO6ma. PasOeranme ramaktuk. Teopus
Bbonpuioro B3peiBa. PenukroBoe u3nydeHue.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepewménnsle npo0ieMbl aCTPOHOMUHU.

Yuenuueckue naonwoenus.

HabGmonenust 3B&3gHoro Heba  HEBOOPYKEHHBIM  TJIA30M  C  HCIHOJIb30BaHUEM
KOMIIBIOTEPHBIX TPUIIOKEHUN 71 ONpelneieHHus TMOJIOKeHUs HeOecHbIX OOBEeKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3/1us CeBEpHOro MoJIyIIapus U ipKue 3BE3/IbI.

HaGmonenus B Teneckomn JIyHbl, IaHET, TYMAHHOCTEH U 3BE3AHBIX CKOTUICHH.

Pu3nyecKHii IPaKTHKYM.

Crioco6s! u3mMepenus: (pU3MUecKuX BETUYHH C WCIIOIb30BAHUEM aHAIOTOBBIX U HU(PPOBBIX
U3MEPUTENBHBIX MNPUOOPOB U  KOMIIBIOTEPHBIX JaTYUKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCHUTEJbHBIE IOIPEIIHOCTH  M3MepeHui  ¢usnueckux BeauuuH. OlleHKa T'paHHULl
ITOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX W3MEPEHUM, WCCICAOBAHUN 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYUH, MpOBEpKa MPEIJIOKEHHBIX TUMOTe3 (BhIOOp M3 paboOT, ONMMCAHHBIX B TEMaTHYECKUX
paznenax « Y4eHU4YeCKUH IKCIePUMEHT, JJa00paTOpHbIE paOOTHI, MPAKTHKYM)).

O0o001maruee NnOBTOpeHue.

OO6oOmienne ©  cUCTeMaTH3alMs  COACpXaHMA  pPas3leNoB Kypca «MexaHHKay,
«MonexymsipHasi (U3MKa U TEPMOAMHAMHUKAY, «DJIEKTpoAnHAMHUKay, «KoneGaHUs M BOIHBI»,



«OCHOBBI CHENMANBHOW TEOPHUH OTHOCUTENbHOCTHY, «KBaHTOBas ¢usmka», «DJIeMEHTHI
aCTPOHOMUH U aCTPODUZUKI».

Ponp ¢(u3ukum u acTpOHOMHUHM B HDKOHOMHUYECKOH, TEXHOJIOTHYECKOW, COIHMATIBHOU U
TUYECKON cdepax JesATeNIbHOCTH YeJIOBeKa, poJib U MECTO (U3MKM U acTpOHOMHH B
COBPEMEHHOM HAy4YHOM KAapTUHE MHUpPA, 3HAYEHHE ONHUCATEIbHOW, CHCTEMAaTU3UPYIOILEH,
OOBSICHUTENIFHON U MPOTHOCTUYECKON (QyHKIUH (pu3NUecKoi Teopuu, poib GU3NIECKON TEOpHH
B (hOpMHpPOBAHUM TIPEICTaBICHUN O (U3MUECKONW KapTUHE MHUPA, MECTO (PU3UUECKOU KapTHUHBI
MHpa B 00II[EM psIly COBPEMEHHBIX €CTECTBEHHOHAYUYHBIX PEICTABICHUN O IPUPOJIE.

Me:xknpeaMeTHbIe CBA3U.

N3yuenue kypca ¢pusuku yriy0iaéHHoro ypoBHs B 11 kiacce ocyiecTBisieTcst ¢ y4€ToM
COZIEpP)KAaTENBHBIX MEXIPEAMETHBIX CBA3€H C KypcamMH MAaTeMaTHKH, OWOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTUH.

Mesicnpeomemnovie nonamus, céA3AHHbBIE C U3YUEHUEM MEMOO08 HAYUHO20 NOZHAHUA:
SBJICHUE, Hay4dHbIi (akT, Tumoresa, ¢u3ndeckas BeIWYUHA, 3aKOH, Teopus, HaOIIOJEHUE,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE, TOIPEITHOCTH U3MEPEHUN, U3MEPUTEIIbHbBIE
npuOopsl, I poBas 1adbopaTopusi.

Mamemamuka: penieHre CUCTEMbl YpaBHEHHU. TpUronoMmerpuueckue QyHKIHUU: CUHYC,
KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO. BEKTOpbl W HX
IPOEKIIMU Ha OCH KOOPAWHAT, CJIOKEHHE BEKTOpOB. [IpoM3BOAHBIE 3JIEMEHTAPHBIX (YHKIHM.
[IpusHaku nogo0ust TPEyroabHUKOB, ONPEAeIEHUE IIOIAIHN INTOCKUX (GUryp u oobéma Tell.

buonozua: snextpuueckue sBIEHUS B JKUBOH MpUpOAE, KosieOaTeNbHbIE JBUXKEHHS B
KUBOM  TPUPOAE,  OKOJOTMYECKME  PUCKM  IPU  NPOU3BOACTBE  BJIEKTPOIHEPIUH,
JJIEKTPOMAarHUTHOE 3arps3HEHHUE OKpPYXKAloLled Cpeabl, YJIbTPa3BYKOBAas JIMarHOCTHKA B
MEIMIIMHE, ONTUYECKHE SIBJICHUS B )KMUBOU IIPUPOJIE.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpUCTaJUIMUECKas CTPYKTypa TBEPHABIX Tel,
MeXaHU3Mbl 00pa30BaAHMS KPUCTAINTMYECKON PEIIETKH, CIIEKTPAJIbHbBIN aHAIH3.

T'eozpagpua: MarHUTHBIE TIONMIOCA 3€MITH, 3aJIeKH MarHUTHBIX PyH, GoTochEMKa 3eMHOMI
MMOBEPXHOCTH, cericmorpad.

Texnonozus: NIpUMEHEHNE TTOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, 3JEKTPOABUTATEb
SkoOu, reHepaTOop MNEPEMEHHOrO TOKAa, WHIAYKIMOHHAs I€4b, JIMHUU OJJIEKTpollepenady,
IEKTPOJIBUraTeNlb, padap, paJuoNpUEMHMK, TENEBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3ByKOBasi JUAarHOCTHKa B TEXHUKE, MPOEKLIMOHHBIM amnmapar, BOJIOKOHHAs OITHKAa,
coJiHeuHas OaTapes, CyTHUKOBBIE TPHUEMHUKHY, SiAepHAst SHEPreTUKa U 9KOJOTMYECKHUE acTeKThl
€€ pa3BUTHA.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE
CPEJHETO OBIIEI'O OBPA3OBAHUAJIMYHOCTHBLIE PE3VJIbTATbI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ybTaThl OCBOEHUS yueOHOro mpenMera «Pu3nKa» TOJKHBI OTpPakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroIIMXCS PYKOBOACTBOBAaTHCA CHOPMUPOBAHHOM BHYTpEHHEH
NO3UIMEN JTMYHOCTH, CUCTEMON LEHHOCTHBIX OpHEHTAlNM, TO3UTUBHBIX BHYTPEHHUX YOESKIEHU,
COOTBETCTBYIOIUX TPAJULMOHHBIM IIEHHOCTSAM POCCHIICKOro 00ILIECTBA, PACIIMPEHNE KU3HEHHOT O
OIbITa U OMNBITA JAEATEILHOCTH B IIPOLIECCE PEaIn3allid OCHOBHBIX HAIIPABJICHUN BOCIUTATEIIbHON
JeSTEIbHOCTH, B TOM YHCJIE B YACTH:

I'paxipanckoro BOCIMTAHMS

e chOpMHUPOBAHHOCTh T'PAXKAAHCKOW TMO3WIUU OOydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCHIICKOro 00IIeCTBa;

® I[PUHATHE TPAJAULHUOHHBIX OOLIEYETIOBEUECKUX T'YMaHUCTHUECKUX M JIEMOKPATHUECKHUX
IIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HMHTEpEcax Tpa’kJaHCKOTO 00IecTBa,
y4acTBOBaTh B CAaMOYIIpaBJI€HUU B 00pa30BaTEbHOM OpraHH3aluy;

® YMEHHME B3aHMOJECHCTBOBATh C COLMAJIBHBIMH HHCTUTYTAMH B COOTBETCTBHM C MX
(GYHKIHSIMHA ¥ Ha3HAUYCHUEM;

® TOTOBHOCTb K T'YMaHHTAapHOU U BOJOHTEPCKON JEATEIbHOCTH.

ITaTproTH4YecKoro BOCIIMTAHUA:

¢ chopMHUPOBAHHOCTh POCCHICKON TPaXK/IaHCKON MICH THYHOCTH, MaTPUOTU3MA;

® [ICHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTH)KEHHMSIM POCCHUHCKHX
yu€HBIX B 0071acTH (PU3UKU U TEXHUKE.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMSA

¢ chopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEACHHUS;

® CHOCOOHOCTh OLIEHHMBATH CUTYALMIO M MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYACDH
Ha MOPaJIbHO-HPAaBCTBEHHBIC HOPMBI U LICHHOCTH, B TOM YHUCJIE B ACATEIBHOCTH Y4EHOI0;

® OCO3HaHHWE JIMYHOIO BKJaJla B IOCTPOEHUE YCTOWYUBOrO OyyIIero.

ICTEeTHYECKOr0 BOCIIUTAHUS:

® SCTETUYECKOE OTHOIIEHHE K MUPY, BKIOYasi 3CTETUKY HAyYHOI'O TBOPYECTBA, IPUCYIIETO

(buznyecKoil HayKe.
Tpynosoro Bocnuranus:

e UHTEpPEeC K pa3IM4YHbIM cdepaM NpodecCuOHATbHON JeATEeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKOW W TEXHHKOH, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOp Oymymien
npodeccuu U peam30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHbI;

® TOTOBHOCTh M CIOCOOHOCTh K OOPa30BaHUIO M caMOOOPa30BaHHUIO B 00NacTH (PU3MKHU Ha
MPOTS>KEHUU BCEU KU3HMU.

IKOJIOTHYECKOr0 BOCIIUTAHMSA:

e chOopMHUPOBAHHOCTh SKOJOTHYECKOH KYyIbTYpbl, OCO3HAaHHE TIJ00AJLHOIO XapakTepa
9KOJIOTUYECKUX MPOOIeM;

® [UIAHMPOBAHUE U OCYULIECTBJICHHE NEHUCTBHM B OKPYXKAlOLIEH Cpele Ha OCHOBE 3HAHUS
1eNned yCTOMYMBOro pa3BUTHUS YEIOBEYECTBA;



pacilipeHHe OIbITa JEATCAbHOCTH DKOJOTMYCCKOW HAIPAaBICHHOCTH Ha OCHOBE
UMEIOIIUXCSl 3HAHHUM 110 (PU3HKE.

HeHHOCTI/I HAQYYHOI'0 MO3HAHUS:

cpOPMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HUZNYECKON HAYKU;

OCO3HaHUE LIEHHOCTH HAYYHOU JI€ATEIbHOCTH, TOTOBHOCTh B MpOLEcce U3yUeHUS (PU3UKH
OCYIIECTBJISATh MPOEKTHYIO M HCCIENOBATENbCKYIO NEATEIbHOCTh MHIWBHUIYaTbHO U B

rpymnIe.

METANPEIMETHBIE PE3YJIBTATHBI

Ilo3naBaTebHBbIE YHUBEPCATBbHBIE YUeOHbIE JeiicCTBUS
Ba3oBble JJornueckue AeiicTBUA:

CaMOCTOSITENIbHO (OPMYIUPOBATh W aKTyaJdM3HUpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAENATh LeJIN AesTeIbHOCTH, 3a/1aBaTh apaMeTPbl U KPUTEPUU UX JOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEYUS B PACCMAaTPUBAEMbIX (PU3MUECKUX SBICHUSX;
pa3pabaThiBaTh MJIaH pelIeHUs MPOoOIeMbl C YIETOM aHaAINW3a UMEIOIINXCS MaTeprualbHbIX
1 HEMaTepHAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEJSIM,
OLICHUBATh PUCKHU ITOCIIEICTBUI AEATEIILHOCTH;

KOOpAMHUPOBATh U BBIIOJHATH pPAabOTy B YCIOBUSAX pPEATbHOr0, BUPTYAIbHOIO H
KOMOMHHUPOBAHHOT'O B3aUMO/IEH CTBUS

pa3BUBATH KPEATHBHOE MBIIUICHUE ITPH PEIICHUN )KHU3HECHHBIX IMPOOIIEM.

Ba3oBble ucciiegoBaTe/ibCKHe 1eiCTBUA.

BIIQJICTh HAYYHOH TEPMHUHOJOTHEH, KIFOUYEBBIMHU IMOHATHAMH U METOJaMH (U3NUIECKOM
HayKHU;

BJIAJICTh HABBIKAMHM Y4EOHO-MCCIEA0BATEIbCKON M MPOEKTHOUW NEATEIHLHOCTH B 00JIacTH
(hu3KKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOJ/IOB PEIICHUS
3a/1a4 (PU3UYECKOr O COMIEPIKAHMS, IPUMEHEHHUIO PA3IMYHBIX METOIOB TTO3HAHMS,

BIIQJICTh BHJIAMHU JCATEIHPHOCTH MO IOJYYCHUIO HOBOTO 3HAHUsS, €r0 HHTEPIPETaIuH,
peoOpa3oBaHUIO0 M MPUMEHEHUIO B PA3NIMYHBIX YUEOHBIX CHTYAIUSAX, B TOM YHCJIC ITPU
CO3IaHUU Y4EOHBIX TPOEKTOB B 00IaCTH (PU3UKH;

BBISIBIISITh TTPUYUHHO-CJICICTBEHHBIC CBS3M M aKTyaJM3UPOBATh 3a/1ady, BBIIBHUraTh
TUIOTEe3y e€ pelieHHs, HAXOAUTh apryMEHTHI JJIsl JJOKa3aTeIbCTBA CBOMX YTBEPXKIICHUH,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHUS,

AQHAJIM3MPOBATH TOJNYYCHHBIE B XOJAC PEIICHUS 3a7a4d pPe3yJbTaThl, KPUTHUCCKU
OLIEHUBATh UX JOCTOBEPHOCTbH, TPOTHO3UPOBATH H3MEHEHHE B HOBBIX yCIIOBUSIX;

CTaBUTb U (OPMYJIMPOBATH COOCTBEHHBIC 3aJja4yd B OOpa30BATEIbHOW NEATCIbHOCTH, B
TOM YHCJIC TIPU U3YUICHUU (DU3HKH;

JIaBaTh OI[EHKY HOBBIM CHTYAI[UsIM, OI[CHUBATH MPHOOPETEHHBIN OITBIT;

YMETh MEPCHOCUTH 3HAHUS 1O (PU3HUKE B MPAKTUICCKYIO 00JIACTh JKU3HEICATEIIBHOCTH;
yYMETh HHTETPHUPOBATH 3HAHUS M3 PA3HBIX MMPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, IIPENJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHHS;



CTaBUTH Hp06JICMBI H 3aa4u, JOITyCKarOKUC aJIbTCPHATUBHBIC PCIICHU .

Pabora c unpopmanueii:

BJIaJICTh HAaBBIKAMH IOJIyUeHHs WH(opMau (pU3nIecKoro CoaepKaHusi U3 UCTOYHHKOB
pa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYHIECTBISITH IIOMCK, aHAJM3, CHUCTEMAaTH3aIHI0 H
WHTEPIPETANNI0 HHPOPMAIIUH Pa3IMIHBIX BUIOB U ()OPM MPEIICTABIICHHS,;

OLIEHMBATH JOCTOBEPHOCTh HH(POPMALINY;

UCIIOJIb30BaTh CpeNcTBA HMH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTMHA B
pelIeHNN KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHU3AIMOHHBIX 3a/1a4 C COOJII0JICHHEM
TpeOOBaHUI DPrOHOMHKH, TEXHMKH O€30MacHOCTH, THTHEHBI, pecypcocOepexeHus,
MPABOBBIX U 3TUYECKUX HOPM, HOPM UH(POPMAITMOHHOW O€30IacHOCTH;

CO31aBaTh TEKCTHl (PU3MYECKOr0 CONIEp)KaHUS B PA3JIMUHBIX (QopMmMaTrax Cc y4EToM
Ha3Ha4YeHUs WHPOPMAIMM M LEJIEeBOW ayAMTOPHM, BBIOMpas ONTHMalbHYIO (opmy
IPECTABICHUS U BU3YaIN3alHH.

KOMMyHI/IKaTI/IBHLIe YHuBepcCaJbHbIC y‘leﬁl—lble JeHCTBUA:

OCYIIECTBJIATH O0IIEHNE Ha YPOKaxX (PU3UKU U BO BHE-YPOUHOH J1€ATEIbHOCTH;
pacro3HaBaTh NPEANOCHIIKY KOHPIUKTHBIX CUTYallMi U CMATYaTh KOH(IJIUKTHI;
pPa3BEPHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3PEHHs C HMCIOJIB30BAHUEM SA3BIKOBBIX
CPEICTB;

[IOHMMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U MHAMBUAYAIbHOW paOOTHI;
BBIOMpATh TEMaTHUKYy M METOJbl COBMECTHBIX NEHCTBUN C y4€TOM OOIIMX WHTEPECOB H
BO3MOXHOCTEH Ka)/10ro 4JeHa KOJUIEKTUBA;

IIPUHUMATh [€IM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH
JEUCTBUSA MO €€ JOCTUKEHUIO: COCTABIIATH IUIAH JAEMCTBUM, pacpeleisiTh POJIA C YYETOM
MHEHUN yYaCTHUKOB, 0OCYKJIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OLIEHUBATh KaUYE€CTBO CBOETO BKJIAJa M KaXKJIOTO yYaCTHHKA KOMaHAbl B OOUIUI pe3ysabTat
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeanaraTb HOBbIE NMPOEKTHI, OLEHMBATh MJEU C MO3ULUUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPAaTErMYECKOE IIOBEIEHUE B pa3JIMYHBIX CHUTYaLHUsX,
MIPOSIBJISITH TBOPYECTBO M BOOOPAKEHHE, OBITh HHUIIUATUBHBIM.

PerJIHTI/[BH])Ie YHUBEPCAJTBbHBIC y‘leﬁl—lble JeHCcTBUA
CaMOOPFaHI/l3aIII/lﬂ:

CaMOCTOSITENIHO OCYIIECTBISITh MO3HABATEIBHYIO NEATEIBHOCTh B 00JacTH (DU3HKH |
aCTPOHOMUH, BBISBIISITH IPOOJIEMBI, CTABUTH M (JOPMYIIMPOBATH COOCTBEHHBIE 33/[aUH;
CaMOCTOSITENIFHO COCTAaBJISITh IUIAH PEHICHHUS PACUETHBIX M KAYECTBEHHBIX 3a/ay, IJIaH
BBITTOJTHEHHUST TIPAKTUYECKOH pabOTBI € y4ETOM HMEIONIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEAIIOYTEHUN;

JTaBaTh OI[CHKY HOBBIM CHTYaI[UsIM;

pacmHpsATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX TTPEAOYTECHHIA;

JieNaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBaTh (OPMHUPOBAHMIO W TMPOSBJICHUIO JSpYIWIHA B o0jactd (Qu3HKH,
TIOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTEbHBINA M KYJIbTYPHBIA YPOBCHb.



CﬂMOKOHTpOJ’IL, AMOIUOHAJbHBIH HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsM, BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLCHHUBAThH
COOTBETCTBHE PE3YJIbTATOB LEJISIM;

BJIa/IETh HaBbIKAMU [MO3HABATEIbHON pedIeKCHH KaK OCO3HAHUS COBEPILAEMBIX AEHCTBUIMA
Y MBICJIUTEIIbHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHU;

UCIIOJIH30BaTh MPUEMBI PEIICKCHH TSI OLIEHKU CHTYaIlH, BHIOOpAa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PELICHUS 110 UX CHUXKEHUIO;
NPUHUMATh MOTUBBI U @pPT'YMEHTHI IPYTUX IPU aHAJIU3€E PE3yIbTaTOB ESTEIbHOCTH;
NpUHUMATB ce0s1, TOHNMAasi CBOM HETOCTATKU M JOCTOWHCTBA,

MIPUHUMATh MOTUBBI U apIr'yMEHTHI APYTUX MPH aHAJIU3€E PE3YJIbTATOB AEATEIIbHOCTH;
IpU3HaBaTh CBOE MPABO U MPAaBO APYTHX HA OMIUOKH.

B npornecce 10CTHXKEHUS TMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS IIPOrpaMMBbl IO (PU3HKE NI YPOBHS
cpenHero obmero o0pa3oBaHusi y 00y4aroUXCsl COBEPIICHCTBYETCS AMOIIMOHABHBIN MHTEIICKT,
npeanoaraniumi ¢choOpMHUPOBAHHOCTS:

CaMOCO3HAHHS, BKJIFOYAIOIIEI0 CIIOCOOHOCTh IIOHMMATh CBOE AMOIIMOHAIBHOE COCTOSHHUE,
BHJICTh HAIIPABJICHHUS Pa3BUTHS COOCTBEHHOMN AMOLMOHAIILHOMN Cepbl, ObITh YBEPEHHBIM B
cebe;

camMoperyJIMpoBaHus, BKJIFOYAIOILIETO CaMOKOHTPOJIb, yMEHHUe NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJalTUPOBATHCS K AMOIIMOHAILHBIM
W3MEHEHUSM U TIPOSIBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEM MOTHBAIlMHM, BKJIIOYAIONIEH CTpEeMJIEHHE K JOCTHXKEHUIO LM M YCIIexy,
ONTHUMU3M, HHUITUATUBHOCTh, YMEHHUE JIEUCTBOBATH, HCXOS U3 CBOMX BO3MOKHOCTEH;
OMIIATUH, BKJIIOYAIONMIEH CHOCOOHOCTh MOHUMATh SMOIMOHAJIBHOE COCTOSIHHE IPYTHX,
YUHUTBIBATH €r0 TMPH OCYIIECTBICHUU OOIIEHUS, CIHOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUYAIONIUX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHUS C IPYTUMHU
JFOIBMH, 3200TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3pemiaTh KOH(PIUKTHI.

IMPEIMETHBIE PE3YJIbTATDBI

K xonuny ob0ydenust B 10 knacce mnpenMeTHble pe3yibTaTbhl Ha YIriyOJEHHOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTD Y O0YYAIOLIUXCS YMEHUMN:

MIOHUMATh pPOJb (PU3MKK B HKOHOMHUYECKOM, TEXHOJIOIMYECKOH, 3KOJOrMYECKOH,
COIMAJIbHON M 3THYEeCKOH cdepax AeITenTbHOCTH YelOBEKa, pOlib U MeCTO (HU3UKH B
COBPEMEHHON HAay4yHOW KapTUHE MHUPA, 3HAYEHUE ONUCATEIbHOM, CUCTEMAaTU3UPYIOIIEH,
OOBSCHUTEIILHOM W TPOrHOCTHYECKOW (YHKIUNA (PU3NYECKOH TEOPUH — MEXaHHKH,
MOJIEKYJISIpHOW (PU3MKK U TEPMOAWHAMUKH, POJIb (GU3NUECKOW Teopuu B (popMHUpOBAaHUU
MpeCTaBICHUN 0 (PU3NUECKO KapTHHE MUPA;

pa3nuuaTh yCIOBUS NMPUMEHUMOCTH Mopenell (GU3NYecKuX Tell U MPOLEecCOoB (SBJICHUH):
UHepIHanbHas cucremMa oOTc4yéra, a0COMIOTHO TBEPAOE TeJiO0, MaTepuajbHas TO4YKa,
PaBHOYCKOPEHHOE IBID)KEHHE, CBOOOJHOE MajieHue, abCcoMoTHO yrpyras jaedopmarms,
a0COIIOTHO yIIpyroe 1 aOCOJIOTHO HEYNPYroe CTOJKHOBEHUS, MOAENHN Ta3a, KUAKOCTH U



TBEPIOro (KpUCTAIMYECKOr0) TeNla, HJeajbHbI ras3, TOYEUHBIH 3apsja, OJAHOPOIHOE
JEKTPUUYECKOE ITOJIE;

pasznu4aTh ycioBus (TpaHMIIbI, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BCceoOIMiA xapakTep (yHIaMEHTalbHBIX 3aKOHOB W OrPAaHUYEHHOCTh HCIIOJIb30BAHHS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATH U OOBSICHSITH MEXaHUUYECKUE MPOIECCHl U SBJICHUS, UCIOJb3YsI OCHOBHbBIE
MOJIOKEHUSI M 3aKOHBI MEXaHWUKH (OTHOCHUTEIHHOCTh MEXaHUYECKOTO JIBHIKEHUS,
(dbopMynbl KUHEMAaTHKH PaBHOYCKOPEHHOTO JBIKEHHUA, MpeoOpa3oBanus [amumnes ais
CKOpOCTH U TMepeMellleHus, 3aKoHbl HbIoTOHA, MpUHIMO OTHOCUTENbHOCTH ['anmumies,
3aKOH BCEMHPHOI'O TATOTEHUS, 3aKOHBI COXpaHEHUS UMITYJIbCa 1 MEXaHUYECKON SHEPruH,
CBsI3b pabOTHl CHJIBI C HM3MEHEHHEM MEXaHWYECKONW OJHEPruu, YCIOBHUS PABHOBECHS
TBEPAOrO Tejia), MPU OSTOM HCIOJIH30BATh MATEMAaTHYECKOE BBIPAXKEHUE 3aKOHOB,
YKa3bIBaTh YCIOBHUSI NMPUMEHUMOCTH (U3MUECKHX 3aKOHOB: IpeoOpa3oBanuil ['amues,
BTOPOT'O M TPETHErO 3aKOHOB HbIOTOHA, 3aKOHOB COXpaHEHUs UMITYJIbCa U MEXaHUUYECKOU
SHEPruu, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHANMM3UPOBATh M OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBJICHMS, MCIOJIb3YS OCHOBHBIC
nonoxeHuss MKT u 3akoHBI MONEKYIAPHON (PU3UKU ¥ TEPMOAMHAMUKH (CBSI3b aBICHUS
WJICAJIBHOIO Tra3a €O CpEIHE KUHETMYECKOM DJHEpPrueil TEeIJIOBOro JIBUXKEHUS U
KOHIIEHTpAaIMel €ro MOJIEKYJI, CBSI3b TEMIIEPATYPhl BEIIECTBA CO CPEIHEN KUHETHUYECKOH
SHEprue TEeIUIOBOrO JBIJKEHHS €ro 4YacTUl, CBS3b JABJIEHUS WJEAIbHOIO Tasza C
KOHIIEHTpAIMel MOJIEKYJl M €ro TeMIepaTrypoil, ypaBHeHue MenpaeneeBa—Knanelpona,
MEPBBIA 3aKOH TEPMOIAMHAMHUKH, 3aKOH COXpAaHEHUsS SHEPrHuH B TEILIOBBIX IMPOIECCcax),
IpU 3TOM HCMOJb30BaTh MaTEMaTUUYECKOE BBHIPAKEHHE 3aKOHOB, YKa3blBaTh YCIIOBHS
MIPUMEHUMOCTH ypaBHeHUsI MenneneeBa—Knaneipona;

AQHAJIM3UPOBATH U OOBSCHITH JIEKTPUUYECKUE SBJICHUS, UCIIONb3Ysl OCHOBHBIC TOJIOKEHUS
Y 3aKOHBI 3JIEKTPOAMHAMUKH (3aKOH COXpaHEHHS 3JIEKTPUUECKOro 3apsaa, 3akoH Kymnona,
MOTEHIIUATBHOCTD JIEKTPOCTATHYECKOrO IMOJIS, MPUHIUI CYNEPHO3UIIUN IJIEKTPUUECKH X
MoJIel, MpU OSTOM YyKa3blBas YCIOBUS NpUMEHHMOCTH 3akoHa Kynona, a Taxxke
MPAKTUYECKU BAXKHBIE COOTHOIIECHHUS: 3aKOHBI OMa /i y4acTKa LeMH U JJIs1 3aMKHYTOU
aNeKTpUueckol 1enu, 3akoH Jlxoynsi—Jlenua, mpasuna Kupxroda, 3akonsr @apanes as
3JIEKTPOIN3a);

OMHCHIBATh (PU3UUYECKUE MPOIECCHl W SIBJICHUS, MCIOJB3Yys BEIUMYHHBL TIEpEMEICHUE,
CKOPOCTb, YCKOpPEHHE, UMITYJIbC TeJla U CUCTEMbl TEll, CHUja, MOMEHT CHUJbl, JaBJICHUE,
MOTEHINATbHAS YHEPrusl, KHHETHUECKasl YHEPrusi, MEXaHUYeCKasi SHEPrus, padoTa CUJIBI,
LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSDKECTH, CHJIAa YIPYTrOCTH, CUjIa TpEHUS,
MOIIIHOCTb, SHEPrusl B3aUMOJEHCTBUA Tena ¢ 3eMiI€il BOMM3U €€ MOBEPXHOCTH, IHEPIHUs
ynpyroi aepopManuu Npy>KUHbI, KOJIUYECTBO TEIUIOTHI, a0CONIIOTHAs TeMIlepaTypa Tela,
paboTa B TepMOAMHAMUKE, BHYTPEHHSS SHEPrUsl UJ€aIbHOTO OJJHOATOMHOIO rasa, padbora
HJIealbHOrO0 Ta3a, OTHOCUTENbHAs BIAXHOCTh Bo3ayxa, KIIJ[ umuaeampHOro TEmioBOro
JBUTATEJIS; DJIEKTPUYECKOE T0JIe, HANPSKEHHOCTH 3JIEKTPUYECKOT 0 MOJIs, HAPSHKEHHOCTh
NOJIsl TOYEUHOI'0 3apsia WK 3apsHKEHHOTo 11apa B BAKyyMe M B TUAJIEKTPUKE, MOTEHIIUAI
AMEKTPOCTATUYECKOTO MO, Pa3HOCTh MOTEHIIHAJIOB, SJIEKTPOJIBIDKYIIAsl CUJIa, CHJIA TOKA,
HamnpspKEeHUEe, MOIHOCTh TOKa, OJJIGKTpHUUecKass EMKOCTh TIJIOCKOr0 KOHJIEHCATopa,
COIPOTHUBJICHUE yYacTKa LENU C MOCIENO0BAaTEIbHBIM U MapauIebHBIM COEIUHEHUEM
PE3UCTOPOB, FHEPTHS FIEKTPUUECKOr0 MOJIsl KOHJIEHCaTOopa;



OOBSICHATH OCOOCHHOCTH MPOTEKaHUsI (PU3MUYECKUX SIBICHUN: MEXaHMUYECKOE JIBHKEHHE,
TETJIOBOE JIBI)KEHHE YaCTHUI[ BEIIECTBa, TENJIOBOE PaBHOBEcHE, OPOYHOBCKOE JBHMKEHUE,
muddys3usa, ucrnapeHue, KUMEHUE W KOHJACHCAllWs, IUIABIIEHHE W KPUCTAIUIA3AIIHS,
HAIpaBJICHHOCTh  TEIUIONEpeNayud,  JJeKTpU3aluus  Tell,  AKBUIOTEHIHMAIbHOCTh
MTOBEPXHOCTH 3apS’KEHHOT O TPOBOJHUKA;

MPOBO/IUTH MCCIIEOBAaHUE 3aBUCHUMOCTH OJHON (DHM3MUECKONl BETMYMHBI OT JIPYrou C
WCIIOJIb30BAaHUEM MPSAMBIX HW3MEPEHUM, MpPU HITOM KOHCTPYHPOBaTh YCTaHOBKY,
(buKCUpOBaTh PE3yNbTATHl IMOJTYYEHHOH 3aBUCUMOCTH (PU3WYECKHX BEIUYMH B BHIC
rpagukoB ¢ y4€ToM aOCOJIOTHBIX MOTPEIIHOCTEH W3MEPEHHH, elaTh BBIBOABI 10
pe3yJbTaTaM UCCIIEI0BaHNUS;

IPOBOAUTH KOCBEHHBIE U3MEpeHHUs (U3NUECKUX BEIUYUH, IPU OSTOM BBHIOUPATH
ONTUMAJIbHBIA ~ METOJl HM3MEpPEHHUs, OICHUBAaTh AaOCOJIOTHBIE U  OTHOCHTEJIbHBIE
MOTPEIIHOCTU MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOAUTH OIBITHI 10 MPOBEPKE NPEITOKEHHON TUIIOTE3bl: NIAHUPOBATH 3KCIEPUMEHT,
coOMpaTh IKCHEPUMEHTAJIbHYIO YCTAHOBKY, aHAJIM3UPOBATH MOTYYCHHBIE PE3YyJIbTAThl U
JIeNIaTh BBIBOJ| O CTATyCE MPEIJI0KEHHON TUIIOTE3bL;

cobmronaTh mpaBuia O€30MacHOro TpyJda NpU MPOBEACHHHM HCCICAOBAHUNA B paMKax
y4eOHOTO JKCIIEPUMEHTa, MPAKTHKyMa M Y4eOHO-HCCIECIOBATEIbCKOH M TPOEKTHOMN
NESITEIPHOCTA C HCIOJb30BAHHEM HW3MEPHUTEIBHBIX YCTPOHMCTB U J1aOOpaTOPHOTO
000pyI0BaHUS;

pemaTh pacuy€THbIC 3aa4M C SBHO 33JaHHON M HESIBHO 33/IaHHON (PU3HUECKON MOEINbIO:
Ha OCHOBaHMHM aHalIM3a YCIOBHS OOOCHOBBIBATH BBIOOp (PHU3UYECKOW MOJIEIH,
oTBeyaronie TpeOoBaHUAM 3a7add, MPUMEHSATh (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTYNAThl (PU3MUECKUX TEOPHId TPH UCIIOIb30BAHIH MaTEMATHUECKIX METOJIOB PEIIeHUs
3a7a4, MTPOBOJUTH pACYEThl HAa OCHOBAaHUM HWMEIOIIMXCSA JaHHBIX, AaHAJIM3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METO/IbI PEHICHUS C YUETOM MOJTYYECHHBIX PE3YIbTATOB;
pelaTh Ka4yeCTBEHHBbIE 3aJayu, TPeOyrolre MPUMEHEHUs 3HAHUN U3 pa3HBIX Pa3/iesioB
Kypca (GU3MKH, a TAaKKEe MHTETpalluy 3HAaHUHN U3 APYTUX MPEAMETOB €CTECTBEHHOHAYYHOIO
LMKJAa: BBICTPAMBATH JIOTMUYECKYIO LIEMOYKY PACCYKIEHUH C OMNOpPOM Ha H3YYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHHUS;

UCIIOJIb30BaTh TEOPETUUYECKHUE 3HAHUS JJIS1 OOBSCHEHHS] OCHOBHBIX MPHUHIIUIIOB PabOTHI
M3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MPOIIECCOB;
MPUBOANUTH MPUMEPHI BKJIAa/la POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TMPOLIECCOB OKPYXKAIOIIETO MHpa, B pa3BUTHE TEXHUKU H
TEXHOJIOTUH;

AQHAJIM3UPOBATh U OIIEHUBATH MOCIEACTBUS OBITOBOM M MPOM3BOJCTBEHHOHN JESITEIbHOCTH
YEIIOBEeKA, CBS3aHHOM C (U3MUYECKUMH MPOIEeCCaMU, C TMO3HMIMH DKOJIOTHYECKOM
0€30MacHOCTH, TPENCTABJICHUNA O pAIMOHAJIBFHOM TMPUPOAONOIB30BAHUH, a TaKKe
Pa3yMHOM HCHOJIb30BAHUU JIOCTUKEHUM HAyKHM W TEXHOJOrMH i JajbHEHIIero
Pa3BUTHS YEIOBEUECKOTO O0IIIEeCTBA;

MPUMEHSTh Pa3IMYHbIe COCOOBI paboThl ¢ MHGpOpMaluel (HU3NIECKOTO COASPIKAHUS C
WCIOJIb30BAHUEM COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTUH, IIPU STOM UCIIOIH30BATh
COBpeMeHHbIC NH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA, TepepaObOTKU U MIPEIbSIBICHHUS
y4eOHOH M HAyYHO-TIONMYJISIPHOW WH(OOPMAIMHU, CTPYKTYpUPOBAHUS M HHTEPIPETAINH
uHbOpMAIUH, TMOJYYEHHOH M3 pPa3IMYHBIX HCTOYHHKOB, KPUTHYECKH aHAJIU3HPOBATH



MoJIy4aeMyr0 HHGOPMAIIUIO U OLICHUBATH €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS
3HaHWH, TaK ¥ Ha OCHOBE aHaJIM3a MCTOUYHHUKA MH(OPMAIIHH;

MPOSIBJISITh ~ OPraHM3allMOHHBIE W TO3HABATEIIBHBIE YMEHHS  CaMOCTOSITEILHOTO
npuoOpeTeHrsl HOBBIX 3HAHWH B TPOIECCE BBHIMOTHEHUS IPOEKTHBIX U y4eOHO-
UCCIICIOBATEILCKUX PadoT;

paboTath B TpyMIie C UCIIOJHEHUEM Pa3JIMYHbIX COIMATBLHBIX POJICH, TIJIAHUPOBATH paboTy
TPYNIBI, PAMOHAIBHO PACIpPENeisITh IEATCIbHOCTh B HECTaHIAPTHBIX CHUTYaIHsX,
aJIcKBaTHO OIIGHWBATh BKJAJ KaXJIOrO W3 YYAaCTHUKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMoi poOIeMBl;

NpOSIBJIATH ~ MOTHBAIMIO K  Oyaymel  nmpodecCHOHANbHOW — NIEATENBHOCTH IO
CHENHUATBHOCTIM (PU3UKO-TEXHUUECKOr0 MPOuIs.

K koumy obyuenuss BIIl Knacce mnpeaMeTHble pe3yibTaThl Ha YriyOJEHHOM YpOBHE JIOJKHBI
OTpakaTh C(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUMN:

MMOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOH, TEXHOJIOTHIECKOM, COIMATBHOM U ITUUECKOU
cepax 1eqaTeabHOCTH YEI0BeKa, pojib U MECTO (PU3UKU B COBPEMEHHOIN HayYHON KapTUHE
MHpa, POJIb ACTPOHOMHHU B MPAKTHYECKON IEATETbHOCTH 4YEeJIOBEKa M JajbHEHIIeM
Hay4YHO-TEXHHUYECKOM DPa3BUTHHM, 3HAUYCHUE OINHCATEIHbHON, CHCTEeMAaTU3UPYIOIIEH,
OOBSICHUTENIbHOM M MPOTHOCTHYECKOM  ¢yHKuui  dusuueckoil  Teopunm  —
ANEKTPOMHAMUKH, CIEIUATBHON TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOW (DM3HKH, POJIb
¢busnyeckoil Teopur B (GOPMUPOBAHUU TIPENCTABICHHA O (DU3MUYECKON KapTHHE MUpA,
MECTO (pU3UYECKONH KapTHHBI MHUpa B OOIIEM DPSIy COBPEMEHHBIX €CTECTBEHHOHAYYHBIX
MPEJCTaBICHUN O IPUPOJIE;

pasznuvaTh YCJIOBHS MPUMEHUMOCTH MOEIeH (PU3MYECKUX TeNl U MPOIECCOB (SIBJICHHM):
OJTHOPOJTHOE AJICKTPUYECKOE U OJTHOPOJAHOE MAarHUTHOE MOJIs, TapMOHUYECKUeE KoleOaHus,
MaTEMaTUYECKUN MAasiTHUK, HMJICAJbHBIM NMPYXUHHBI MasSTHUK, TAPMOHUYECKHE BOJIHEI,
UjcaJbHbIN KOJeOaTeNbHbIM KOHTYp, TOHKasl JMH3a, MOJEEeH aToma, aTOMHOIO sjipa U
KBaHTOBOW MOJIENIN CBETA;

pasznuyaTh ycioBus (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB, TIOHUMATD
BceoOmMit xapakTep (yHIAMEHTAJBHBIX 3aKOHOB M OrPAaHMYEHHOCTh HCIOJIb30BAHUSA
YaCTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBSACHATH DJIEKTPOMATrHUTHBIE IPOLIECCHl U SIBICHUS, HCIOJB3YS
OCHOBHbIE IIOJIOKEHUS W 3aKOHbl JJIEKTPOJUHAMUKM M  CHEUUaJIbHOM Teopuu
OTHOCHTEIBHOCTH (3aKOH COXpaHEHUS SJIEKTPUYECKOro 3apsaa, cuia Amrmepa, cuia
JlopeHua, 3akoH O3JIEKTPOMAarHUTHOW UWHAyKUWH, mnpaBwio Jlenua, cBsa3p DJ(C
CAaMOMHJIYKIIMHM B 3JIE€MEHTE 3JIEKTPUUECKOU LIENHU CO CKOPOCThIO M3MEHEHMs CUJIbI TOKa,
MOCTYJIaThI CIIEIUAIbHON TE€OPUH OTHOCUTEILHOCTH DUHINITEHHA);

aQHANMM3UPOBATh U OOBSACHATH KBAHTOBBIC MPOIECCHl U SBIICHHS, UCIIONB3YS MOJOXKCHHS
KBaHTOBOW (u3uku (ypaBHeHHE ODiHIITEHHa st (hoTodddexTa, MEepBbId W BTOPOH
mocTynaTel bopa, TPUHIUMIT COOTHOIIEHUs HeompenenéHHocTer ['ei3enOepra, 3aKOHBI
COXpaHEHHs 3apsI0BOI0 U MAacCOBOTO YHCEN W HHEPTrUU B SIEPHBIX PEAKIMAX, 3aKOH
pPaZIMOaKTUBHOTO pacraja);

ONMHCHIBATh (HPU3MYECKHE TPOIECChl M SBIICHUS, WUCIOJb3Ysl BEJIMYMUHBI: HAMPSHKEHHOCTH
ANEKTPUUECKOT O MO, MOTEHIIMAT JIEKTPOCTATUYECKOro MOJisA, Pa3HOCTh MOTEHIIMAJIOB,
ANEKTPOJABUKYIIAS CUJIA, MHAYKIUS MarHUTHOTO OJIsl, MArHUTHBIA MOTOK, criia Amnepa,



UHIYKTUBHOCTb, 3JIEKTPOJBIKYIIAasi CUJIa CAMOWHIYKIMM, SHEPrus MarHUTHOIO IOJIs
MIPOBOIHMKA C TOKOM, DPEJSITUBUCTCKUN HUMIIYJbC, IOJHAsE SHEPIUs, SHEPrusi IOKOs
CBOOOZHOM YacTHIIbl, SHEPIUs U HMMIYJbC (POTOHA, MACCOBOE YHUCIO M 3apsl spa,
SHEPrus CBSI3U SAAPA;

OOBSICHSITH OCOOCHHOCTH TPOTEKAHHUS (PU3MUECKUX SBJICHUN: SJIEKTPOMarHUTHAs
MHIYKIMS, CAMOMHJIYKIMSA, PE30HAHC, MHTEep(epeHuuss BOJH, MU(pPAKLuUs, AUCIEPCHs,
MOJTHOE BHYTpEHHee oTpakeHue, (orodnekTpuueckuit d3ddext (horoaddext), anbda- u
Oera-pacnaabl sjep, raMMa-u3iydyeHue saep, (usnueckue MPUHLHUIBI CHEKTPaIbHOTrO
aHanu3a u paboThl J1a3epa;

OIpeNeNATh HAIPaBJIEHUE WHAYKIMM MarHUTHOTO IOJIA NPOBOJHUKA C TOKOM, CHJIBI
Awmmepa u cuisl JIopenna;

CTpOUTh H300pa’keHHe, CO3[JaBacMoe IIJIOCKUM 3€pKajioM, TOHKOH JIMH30H, H
pPacCUMTHIBAT €r0 XapaKTEePUCTHKH,

IIPUMEHSATh OCHOBOINOJIAraloIle aCTPOHOMUYECKUE IOHSITUS, TEOPUH M 3aKOHBI JJIs
aHanM3a U 0OBsCHEHUs (PU3MUYECKHX MPOLIECCOB, MPOUCXOMALUIMX B 3BE3/1aX, B 3BE3AHBIX
CHCTEMax, B MEXKIaJJaKTUUECKOW cpene; NBM)KEHUS HEOeCHBIX TeJ, SBOJIIOLMU 3BE3N U
Bcenennoii;

IPOBOAMUTH MCCIENIOBAaHHE 3aBUCUMOCTEH (U3NYECKUX BEJIMYHMH C HCIOJIb30BAHUEM
MpSIMBIX U3MEPEHUH, NMPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATh pPE3yJIbTAThI
MOJlyYeHHOW 3aBHUCUMOCTH (U3MYECKMX BEJIWYUMH B BHUJE TpaduKoB C y4&€TOM
aOCOMIOTHBIX ~ TOTPEIIHOCTE  M3MEpeHu#, JenaTb BBIBOABI IO  pe3yjibTaTaMm
UCCIIeIOBAHUS;

MPOBOIUTH KOCBEHHbIE U3MEpeHMs] (U3NYECKUX BEJIWYMH, IMpPU 3TOM BBIOUPATH
ONTHMAJbHBI METOX HW3MEpPEHMs, OLEHUBATh AaOCOMIOTHBIE M  OTHOCHTEIbHbBIE
MOTPEUIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHUI;

MIPOBOAUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bl: NIAHUPOBATh YKCIEPUMEHT,
coOMpaTh IKCHEPUMEHTAJIbHYIO YCTAHOBKY, aHAJIM3UPOBATh MOTYYEHHBIE PE3YyJIbTAThl U
JIe7IaTh BBIBOJ O CTaTyce MPeII0KEHHON THIIOTE3bI;

OIUCBIBATh METO/Ibl IIOJIYYEHHUSI HAYYHbIX ACTPOHOMUYECKUX 3HAHUH;

co0oAaTe npaBuiia 0€30MacHOro TpyJda MpHU IPOBEJEHUM HCCIEJOBAaHMHM B paMKax
y4eOHOro SKCHEpPUMEHTa, MPaKTUKyMa U Y4eOHO-HMCCIEN0BATENbCKOM M MPOEKTHOMH
NeATeIbHOCTH C HCIIOJNb30BAaHUEM H3MEPHUTENbHBIX YCTPOHCTB M  J1aOOPAaTOPHOTO
000pyI0BaHUS;

pemaTh pacy€THbIE 3a/1a4yl C SIBHO 3aJJaHHOM M HESBHO 3aJaHHON (U3UYECKON MOJEbIO:
Ha OCHOBAaHMHU aHalIM3a YCIOBHS BbIOMpaTh (U3NYECKHE MOJAEIH, OTBEYAIOIIHe
TpeOOBaHUAM 3a7auyd, NPUMEHATH (DOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTU U IOCTYJAThI
¢bu3znyecKkux TEOpuil MpH HCIOJI30BAHMM MAaTEMaTHUYECKUX METOAOB pelLIeHus 3ajad,
MPOBOIUTH pacy€Thl HA OCHOBAHMM MMEIOIINXCS TAHHBIX, aHAJIM3UPOBATh PE3yJIbTaThl U
KOPPEKTUPOBATH METO/IbI PEIIEHUS C YUETOM MOJYyYEHHBIX Pe3yIbTaTOB;

pelaTh KayecTBEHHbIE 3aJauM, TpeOyroliue MPUMEHEHUs 3HAHUM M3 pasHBIX pa3JiesioB
Kypca (pu3MKH, a Tak)Ke MHTErpallii 3HaHUH U3 IPYTHX MPEIMETOB €CTECTBEHHOHAYYHOTO
LUKJIa: BBICTpauBaTh JIOTMYECKYIO LIEMOYKY PpacCyXAEHMH € ONOpOH Ha H3y4EHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECKUE SIBIICHHS;



WCI0JIb30BaTh TEOPETHUECKHE 3HAHMS I OOBSICHEHHS OCHOBHBIX ITPHHIIMIIOB PaOOThI
U3MEPUTEIbHBIX TPHOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHYECKUX MTPOIECCOB;
MPUBOANUTH MPUMEPHI BKJIAJIa POCCUHUCKUX M 3apPYOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOILIECCOB OKPYXKAIOMIEr0o MHpa, B pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

aHAJM3UPOBATh U OIICHUBAThH MOCIICACTBUS OBITOBOM M IMPOM3BOJCTBEHHOMN JCSITCIBHOCTH
YeJIOBEeKa, CBSA3aHHOW C (U3MYECKUMHU TIPOIECCaMHU, C TO3WIUNA SKOJOTHYECKON
0e30I1acCHOCTH, TPEACTABIICHUI O pAIMOHATBFHOM NIPUPOJNONOIB30BAHUHU, a TaKKe
pPa3yMHOM MCIIOJIb30BaHUM JIOCTUKEHUM HAyKH W TEXHOJOIMH Ml JaJbHEHIIEro
Pa3BUTHSI YEJIOBEUECKOT0 00IIECTBA;

NPUMEHSTh Pa3IMYHbIE CIOCOOBI pabOThl ¢ MHpOopManuend (PU3NIECKOrO CofepKaHus C
WCII0JIb30BaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHUMN, ITPH 3TOM HCITOJIh30BAThH
COBpEeMeHHbIC MH(POPMAIIMOHHBIE TEXHOJIOTUH JJIsI TOUCKA, TepepabOTKHU U TPEAbIBICHUS
y4eOHOH M HAy4YHO-TIONMYJISIPHOW WH(OOPMAIMHU, CTPYKTYpUPOBAHUS M HHTEPHPETALIMH
uH(OpMaIUKU, MOJYYEHHOW W3 PAa3JMYHBIX HCTOYHHUKOB, KPUTHUECKH aHAJIU3HPOBATH
MOJIy4aeMyt0 MH(POPMAIIMIO U OLICHUBATh €€ JTOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS
3HaHWH, TaK ¥ Ha OCHOBE aHaJIM3a UCTOUHHUKA MH(OPMAIIHH;

NPOSIBIISATH ~ OpPraHU3AIllMOHHBIE U [O3HABaTEIbHbIE YMEHUS  CaMOCTOSATEIHHOTO
NpUOOPETEHUsT HOBBIX 3HAHUW B TMPOIECCE BBIMOJIHCHHUS TMPOEKTHBIX W Y4eOHO-
HCCIIEZIOBATENbCKUX PaboT;

paboTaTh B rpyIIe C HCIOTHEHHEM PA3JIMYHbBIX COIMAIBHBIX POJIEH, MIIAHUPOBATh padoTy
Tpynnbl, palndoOHAILHO pacOpedesiaTh AEATEIbHOCTh B HECTaHAAPTHBIX CUTYyalUsX,
aJICKBaTHO OLIEHUBATh BKJaJ KaXJOro M3 YYaCTHUKOB TIPYINNbl B pELICHUE
paccMaTpUBaeMOM MPOOJIEMBI;

MPOSIBIISITh ~ MOTHUBAalIMIO K OyAymied  mpodecCHOHANbHOW — JeATEIbHOCTH  TI0
CHENHNATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOuIIs.



TEMATHUYECKOE IINTAHUPOBAHMUE 11 KJIACC

N HanmenoBanue KosnyecrBo yacos
°
o/ | PASACIOB M TEM Beero Koutpounubie | JlaGoparopubie | IIpuveyanue
r
NMporpaMmmabl padoThI padoThbI
Paznen 1.9JIEKTPOJAUHAMUKA
11 MaruuTHOE 1oJje 14 1
12 DneKTpoMarHuTHas 13 1
UHAYKIUS
Hroro no pazneny 27
Paznen 2.KOJIEBAHUS U BOJIHbBI
21 MexaHnueckue 10 1
KoseOaHus
99 DneKTpOMarHuTHbIE 15 1
KosieOaHus
MexaHuueckue u
2.3 3IEKTPOMAarHuTHbIE 10 1
BOJTHBI
24 Ontuka 25 1
Wroro no pazneny 60

Paznen 3.0CHOBBI CIIEIIMAJTBHOM

TEOPUU OTHOCUTEJBHOCTHU

3.1

Ocnoset CTO

5

Hroro no pazneiry

5

Paznen 4. KBAHTOBAS ®U3UKA

41 KopnyCKVyJI;IpHo- 15 1
BOJIHOBOU Jyajn3M
4.2 ®dusuka aToma 5
®u3uKa aTOMHOT O
4.3 sipa v 3JIEMEHTapHBIX 5 1
YaCTHI]
Hroro no paznemy 25

Pazgen 5.OJ/IEMEHTBI ACTP

OHOMUU U ACTPOPU3UKU

5.1

ONEeMEHTHI
ACTPOHOMUH H
acTpopu3UKU

12




Uroro no paszpeny 12

Paznen 6.0M3MYECKUI MIPAKTUKYM

6.1 dusnyeckuit 16
MPaKTUKYM

16

Hroro no pazneny 16

Pazgen 7.0 bOBIIAIOIIEE IOBTOPEHHUE

CucreMaTu3aius u
00001IcHNE
PEAMETHOT O
COZICP)KaHUS M OIbITA
7.1 IEeITEILHOCTH, 15
pUOOPETEHHOTO TIPH
U3yYEHUH Kypca
¢usukm 10 — 11

KJIaCCOB

Hroro no paznemny 15

PezepBHOE Bpems 10

OBIIEE KOJIMYECTBO

YACOB IT10 ITPOT'PAMME 170

10

16




TEMATHUYECKOE IINTAHUPOBAHMUE 10 KJIACC

KoaunuecTBo yacon

Ne HaumeHoBaHMe pa3iesioB U TeM Kontpoan | JlaGoparop
IIpumeuanne
n/n NPOrpamMmabl Bcero HbIE HbIe
padoThI padoThl
Paznen 1.HAYUYHBIV METO/I IIO3HAHUSI ITPUPO/IbI
11 HayuHb1i1 MeTO TO3HaHUSA 6
' TIPUPOJIBI
Hroronopaszneny 6
Paznea 2.MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10 1
2.3 Cratuka TBEpIOro Teia 5
24 3aKOHBI COXPAaHEHUS B MEXAHUKE 10 1
Hroronopazmeny 35
Paznen 3.MOJIEKYJISIPHASI ®UBUKA U TEPMOJIUHAMUKA
31 OcHOBBI Monevans[pHo- 15 1
KHHETHYECKOH TCOPHH
39 Tepmoannamuka. TemioBbie 20 5
MAaITHHBI
33 ArperatHble COCTOSHUS 16 )
BeniectBa. @a3oBbie MEPEXObI
Hroronopazueny 51
Paznen 4.9JIEKTPOJANHAMUKA
4.1 DneKTpUyYecKoe 1mojie 22 1
4.2 [TocTOsIHHBIN JIEKTPUUECKUI TOK 28 2
4.3 ToKHM B pa3aIu4HBIX Cpenax 6 1
Hroro no pasneny 56
Paznen 5.OU3NYECKHNN ITPAKTUKYM
5.1 Pu3nyecknii MPakKTUKYM 14 16
Hroro no pazneny 14
Pe3epBHOe Bpems 8
OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 12 16
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