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MNOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE CpefaHero oOmero odpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIO)KCHHM M TpeOOBaHWI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOU
nporpammbl, TnpenctaBieHHbx B @I'OC COO, a Ttakke ¢ yudérom denepalibHONH pabouci
nporpaMMmbl  Bocniutanuss U Konuenuuu mnpenoaaBaHus ydeOHoro mnpeamera «®dusuka» B
oOpa3oBarenbHBIX oOpranm3anusx Poccuiickoit @enepanuu, peanu3yoONMX OCHOBHBIC
o0pa3oBaTebHbIE TPOrPaMMBI.

IIporpamma mno ¢Qusuke ompenenser 0053aTeIbHOE NPEIMETHOE COJEp)KaHUE,
yCTaHABIMBAET PEKOMEHIYEMYIO MOCIEIOBATEIbHOCTh M3YUYEHHS] TeM U pa3[enoB yueOHOro
npeaMera ¢ y4€ToM MEXMNPEAMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKH Yy4eOHOro
mporecca, BO3PAaCTHBIX ocoOeHHocTe oOydaromuxcs. IIporpamma mno ¢usumke pgaér
IpEACTaBJICHUE O IIENIAX, COACP)KAHUU, OOIIel CTpaTeruu OOy4deHHs, BOCIUTAHUS U Pa3BUTHS
o0yyaronmxcs cpercTBaMu ydebHoro npeamera «Pu3nka» Ha yriryOJ€HHOM ypOBHE.

Wzyuenue kypca ¢(usuku yriyOGJIEHHOrO YpOBHS TIIO3BOJISIET pealn30BaTh 3aJadyd
pohecCuOHAIbHOW OPHUEHTAlMH, HAMpPaBICHO Ha CO3/1aHME YCIIOBUHM AJI MPOSBIEHUS CBOUX
UHTEJUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaxAbIM OOydarolMMcs, KOTOpbIe
HEOOXOIUMBI Ul TNPOJOJDKEHHs 00pa3oBaHMs B OpraHu3alMsx MHpodhecCHOHAIbLHOrO
00pa30BaHMsI 10 Pa3JIMYHBIM (PU3UKO-TEXHUYECKUM U NHKEHEPHBIM CIELUATbHOCTSIM.

B mporpamMe no ¢usuke omnpenensioTcs IUIaHUpyeMble pe3ysibTaThl OCBOEHUS Kypca
¢bu3MKu Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUS: JUYHOCTHBIE, METallpeIMETHBIE,
npenMeTHbIC (Ha yriryOsJI€éHHOM ypoBHE). HaydHO-MeTom010rnueckoi OCHOBOM JUIsl pa3pabOoTKu
TpeOOBaHWI K JMYHOCTHBIM, METAIPEAMETHBIM M TPEIMETHBIM pe3yJbTaTaM O0y4arommXxcs,
OCBOMBILIHMX MTPOrpamMmy 1o (Gpu3MKe Ha ypoBHE CpeaHero odIiero o0pa3oBaHus Ha yriay0iaEHHOM
YPOBHE, SIBJIIETCSI CHCTEMHO-AEATEIbHOCTHBINA MOIXO/.

[Tporpamma o (pu3HUKe BKIIOYAECT:

IUIAHUPYEMbIE Pe3yJbTaThl OCBOCHHMS Kypca (H3UKM Ha YriayOJEHHOM YPOBHE, B TOM
4HCIIe IPEAMETHBIE PE3yJbTaThI 10 roiaM 00y4EHUs;

coziepkanue yueOHoro npeameta «Ousnka» mo rogam o0yueHus.

[Iporpamma mo ¢u3Mke UMeeT NMPUMEPHBIN XapakTep M MOXET OBbITh HCHOJIb30BaHA
yUuTeNSIMU (GUBUKH 7151 COCTaBJICHHSI CBOMX paboduX MpOrpamm.

[Iporpamma 1o (¢GuU3MKE HE CKOBBIBA€T TBOPYECKYI0 HWHUIMATHBY y4YUTElIEeH W
IPEeJOCTaBIsE€T BO3MOXKHOCTU Il peau3allui pa3jiMYHbIX METOAMYECKUX IOJIXOA0B K
npenonaBaHui0 (U3MKU Ha YIIIyOJIEHHOM YpPOBHE IMPH YCIOBUU COXPAHEHUS O0s3aTeNnbHOMI
4acTu COJepKaHus Kypca.

du3rka Kak Hayka 0 HanboJee 00X 3aKOHAX MPUPOJIbI, BRICTYIAs B Ka4e€CTBE y4eOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUN 00 OKpPY)KaloIIeM MHpE.
HIkonbHbI Kypc OGHU3MKM — CHUCTEMOOOpa3yroUMi ISl €CTeCTBEHHO-HAayYHbIX Y4eOHBIX
IIPEMETOB, TOCKOJIbKY (PU3HUECKHE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUH, H3y4aeMbIX
XUMHEH, Ouomoruei, ¢pusznyeckoil reorpadueil u actpoHomuei. Vcnonb3zoBaHue U aKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHUU ONMPEAENNIO XapakTep W OypHOE pa3BUTHE Pa3sHOOOPA3HBIX
TEXHOJIOTHH B cdepe HSHEPreTMKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, TONYyYEHHsS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoiicTBaMHu. M3ydeHue (QU3NKKM BHOCHUT OCHOBHOW BKIQa B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHONW KapTHHBI MHpa oOyuaromierocs, B (OpPMHUPOBAHUE
yYMEHUN IPUMEHSATh HAyYHbII METO/] TO3HAHUS MTPU BBIIOJIHEHUU UMH Y4€OHBIX HUCCIIETOBAHUM.



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 MaTepuaIbHO-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 JIAOOopaTOPpHOE 000PYIOBAHUE /1JISl BBINOIHEHUS YKa3aHHBIX
B IporpaMMme o ¢pu3uKe YUYeHUYECKUX OIbITOB, Ja0OpaTOpHBIX paboT M paldoT MmpakTHUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000pyA0BaHHUE.

JemoHcTpaninoHHOe 00opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHUHM C IPUHIIMIIOM
MUHHMAaJIbHOM J0CTaTOYHOCTH M OOECIeYMBAET MMOCTAHOBKY NEPEYMCICHHBIX B MPOrpaMMme 1o
¢HU3UKe KITIOYEBBIX JIEMOHCTPALUI IS HWCCIIENOBAaHHS M3YY4aeMBIX SBICHHH M MPOILIECCOB,
SMIIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, MX TEXHHYECKUX MPUMEHEHUH.

JlaGopatopHoe 000pynOBaHHE JUIsI YYCHHYECKUX IPAKTHYECKUX paboT (opmupyeTcs B
BHJIE TEMaTHUYECKMX KOMIUIEKTOB M OO€CIeuMBaeTCsd B pacdyére OJHOr0 KOMIUJIEKTa Ha JABYX
obOyyaronmxcsa. TemaTHueckMe KOMILIEKTHI J1abopaTOpHOro OOOpYyIOBaHUS JOJDKHBI OBITH
IIOCTPOEHBl Ha KOMIUIEKCHOM MCIHOJIb30BAHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a Takxke
KOMITBIOTE€PHBIX U3MEPUTEIbHBIX CUCTEM B BUE U POBBIX Ja0OpaTOPUH.

OCHOBHBIMHU LIEJIAMU U3y4eHHs U3HMKU B 0011eM 00pa30BaHUHU SBIISIIOTCA:

dbopMupoBaHUE UHTEPECA U CTPEMJICHUS 00YYaIOIMXCs K HAYYHOMY U3Y4EHHUIO IPUPOJIBL,
pa3sBUTHE UX UHTEIEKTYaIbHbBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE MpPEICTaBIEHHMM O HAydyHOM MeToAe IOo3HaHus U (OpMHUPOBAHUE
HCCJIEZIOBATENHCKOTO OTHOILIEHUS K OKPY/KAIOIIUM SBJICHUSM;

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

dopmMupoBaHuEe YMEHUN OOBSCHATH SBJIEHUS C MCIOJIb30BAHMEM (DH3MUECKUX 3HAHUU U
Hay4YHBIX JI0Ka3aTEbCTB;

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

pa3BUTHE TIPENCTaBICHWI O BO3MOXHBIX cdepax Oyaymed mnpodeccroHaIbHON
NESITEIbHOCTH, CBS3aHHBIX C (PU3MKOM, MOArOTOBKA K JaJbHEHIIEMY OOY4YEHHMIO B ITOM
HaIlpaBJICHUH.

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

npuoOpeTeHre cucTeMbl 3HAHUI 00 o0mHMX (HU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAaX,
TEOPHUAX, BKIIIOYAsi MEXaHUKY, MOJIEKYJIPHYIO (PU3HKY, 37EKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY
¥ 3JIEMEHTHI aCTPOU3UKY;

dbopMHpOBaHUE YMEHHUH NPUMEHATh TEOPETUUECKUE 3HAHUSA AJI 00BSICHEHUs (PU3nIecKux
SBJICHUH B IPUPOJIE U JJI IPUHATHS IPAKTUYECKUX PELICHUI B TOBCEHEBHOM 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;

NOHMMaHHEe (U3NYECKUX OCHOB M MPUHLIUIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO CpeLy;

OBJIaZICHHE METOJaMU CaMOCTOSATEIbHOIO IIJIAHUPOBAHUS W NPOBEACHHUS (U3NYECKUX
SKCIEPUMEHTOB, aHajlM3a M MHTEpIpeTaluyd HHQOpMAIH, OMNpEAeeHNUs JIOCTOBEPHOCTU
MIOJIy4YEHHOT'O pe3ysbTaTa;

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



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

B coorBerctBun ¢ TtpeboBaHusMu PI'OC COO yrinyOn€HHBIH ypOBEHb H3Y4ECHUS
yueOHOro mpenmera «®dusmka» Ha ypOBHE CpeaHero o6miero oOpa3oBaHUs BBIOMpaETCs
00YyYarOIMMHCS, TUIAHUPYIOMMMA TPOJIOJDKEHUE 00pa3oBaHUs MO CHENHAIBHOCTSIM (H3UKO-
TEXHUYECKOTO TPODHUIIS.

Ha uzyuenue ¢pusuku (yriryOn€HHBIN YpOBEHB) HA YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoautcs 340 gacoB: B 10 kmacce — 170 gacoB (5 wacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEJEIIO).

[Ipeanaraemslii B mporpaMmme 1o (Gu3MKe nepedeHb Ja00paToOpPHBIX M MPAKTHUECKUX padboT
SABISICTCS PEKOMEH/IOBAaHHBIM, YYMTENb JIENAeT BBIOOp MpPOBENEHHs JIAOOPAaTOPHBIX paboT H
OIIBITOB € Y4ETOM MHAMBHUAYAIBHBIX OCOOEHHOCTEH 00y4aroIuxcs.



COJEPXAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. HayuHblii MeTO NO3HAHUS NIPHUPOJBI.

®dusuka — ¢yHIaMeHTalbHas Hayka o mpuponae. HayuHblif MeTon MO3HAHHUS U METOJBI
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.

Mexanndeckoe aBuxkeHHe. OTHOCHTENBHOCTh MEXaHMYECKOro BixkeHus. 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
MaTepuaibHOM TOYKH, UX IMPOEKLHH HA OCHU cucTeMbl KoopauHaT. CloKeHHe nepeMeleHn 1
CIIOKEHUE CKOPOCTEN.

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

CBobonHoe majeHue. YcCKopeHHe cBOOOIHOIO majeHus. [[BuxkeHue Tena, OpOIIEHHOIrO
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 m yacrora oOpameHus. LleHTpocrpeMurensHoe (HOpMasbHOE),
KacarelibHOE (TaHT€HLUUAJIbHOE) U MTOJHOE YCKOPEHUE MaTepUabHOM TOUKH.

TexHuueckrue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIUIOMETDP, IBHUIKEHUE
CHapsIJ10B, IIEMHbIE, IIecTepEHYAThIC U peMEHHBIE TIepeiadt, CKOPOCTHBIE JIH PTHI.

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 BO3AyXe U B Pa3peKEHHOM 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, TPAaEKTOPUH, CKOPOCTENU JBHKEHHSI OJHOTO U TOTO K€ TeJa B Pa3HbIX
CUCTEMAX OTCYETA.

Yuenuueckuii s3xcnepumenm, nadopamopnvie pabomot, npaKkmuxKym.

N3y4eHre HEpaBHOMEPHOI'O ABUKEHUS C LEIBIO OIPEIEICHUS MTHOBEHHOW CKOPOCTH.

N3MepeHre yCKOpeHMsI MpU NPSIMOJMHEWHOM paBHOYCKOPEHHOM JBMKEHUHM 11O
HAKJIOHHOW IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBUKEHUH.

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

W3yuenue ABMKEHHUS Tena, OpOIIEHHOTO rOopu30HTalIbHO. [IpoBepka rUmoressl o mpsMoi
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. lunamuka.

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 /U151 MAaTEpHUAIIBHBIX 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 Kemepa. [lepBas kocMHuueckast 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 Tella B KUJIKOCTU WM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTI'O IBUIKEHHUS.

Hanenue. 'mapocratnyeckoe nasienue. Cuna Apxumena.

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

Hemoncmpayuu.

Habumonenue qBrKeHus! Tell B MHEPLUAIbHBIX U HEMHEPLHAJIbHBIX CUCTEMAaX OTCUETa.

IIpyHIMIT OTHOCUTEIBHOCTH.

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

CpaBHEHHE paBHOAECHCTBYIOIIEH MTPUIIOKEHHBIX K TEIY CHJI ¢ IPOU3BEIECHUEM Ma CChI TEa
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 MOAbEME U MaICHUH.

[{enTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHUS MOKOsI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit s3xcnepumenm, nabopamopuvie pabomsot, npaKkmuxKym.

W3mepeHne paBHOAEHCTBYIOIIEH CHII ITPU JBUKEHUHM OpYyCKa MO0 HaKJIOHHOM IJIOCKOCTH.

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

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

N3ydenue NBUKEHUS CUCTEMBI TEJI, CBI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3 JIETKHUil OJI0K.

N3mepenne kodduiimenta TpeHHs MO BEIMYUHE YTIOBOro K03 duiiMeHTa 3aBUCUMOCTH
Frp(N).

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

N3yuyenune nBuKXeHUs Tpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomrotHO TBEpHoe Teno. [locTynaTensHoe U BpalateabHOE ABM)KEHUE TBEPAOTO Tema.
MoOMEHT cuJlbl OTHOCUTENBbHO OCH BpaieHusi. Ilnedo cunbl. CroxkeHue cuil, NPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBeCHs TBEPAOrO TENA.

YcroitunBoe, HeyCTOHYUBOE, 0€3pa3IMIHOE PAaBHOBECHE.

TexHnueckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHUITEWH, CTPOUTEIbHBIN
KpaH, pelméryaTble KOHCTPYKLHH.

Jemoncmpauuu.

VYcnoBus paBHOBECHS.

Bubl paBHOBEcCHS.

Yuenuueckuit sxcnepumenm, nadopamopusie pabomut, npaKmuKym.

HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOIO Telld, UMEIOIIEr0 OCh BPAIICHUS.

KoHcTpynpoBaHHue KpOHIITEWHOB U PaC4ET CUJI YIIPYTOCTH.

N3y4yenne yCTOMYMBOCTH TBEPIOIO TENA, UMEKOLIETO IUIOAAb OOPBI.

Tema 4. 3axonsl coxpanenusn 6 mexaHuxe.

NMnynbc maTepuasbHONM TOUKHM, CUCTEMbl MAaTepUalIbHBIX TOYeK. LleHTp macc cucrtemsl
MaTepHUAJIbHBIX TOYEK. TeopeMa 0 ABUKEHUH LIEHTPa Macc.

WMnynbc cuiibl 1 U3MEHEHUE UMITYJIbCa TENa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTHBHOE BH)KEHUE.

MoMeHT wuMIlyJbca MaTepualibHOM TOYKHW. [IpeincTaBieHMe O COXpaHEHMM 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.

IToreHuManbHbIe U HENOTEHIMANbHBIE cUibl. [loTeHnmanbHas sHeprud. IloreHunumanbHas
SHEprus ynpyro neopMupoBaHHON NpykuHbl. IloTeHumanbHas SHEprus Tejla B OAHOPOJHOM



rpaBUTAllMOHHOM mnoJie. [loTeHnuanbHas 3Heprus Tejga B IPaBUTALMOHHOM IOJI€ OJAHOPOJHOIO
1apa (BHyTpHU U BHe 11apa). Bropast kocMudeckasi ckopocTb. TpeTbs KocMUYecKasi CKOPOCTb.

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

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBuenue bepHymwim g uaeadbHOM JKUJAKOCTH KakK CIEICTBHE 3aKOHA COXpaHEHUsS
MEXaHUYECKOM YHEPruu.

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

Hemoncmpavuu.

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTBHOE IBHKCHHE.

N3mepeHne MOIHOCTH CHIIBI.

V3MeHeHue 3Hepruu Tena Ipu COBEpIISHUH PaboThlI.

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

CoxpaHeHue SHEPruH MPH CBOOOTHOM IMaCHHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomul, npaKmMuKym.

N3mepenue umiysbca Tena no TOpMO3HOMY IYTH.

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

CpaBHEHHE U3MEHEHUS UMITYJIbCa TEJIa C UMITYJIBCOM CHJIBI.

HccenenoBanue COXpaHEHHs MMITYJIbCA IIPH YIIPYTOM B3aUMOJ €U CTBHH.

N3mepeHne KNHETUYECKOM SHEPIUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUS OTEHLUAIbHON YHEPTUH MIPYKHUHBI C paOOTOM CHUIIBI TPEHUS.

Omnpenenenre paboThl CUIIBI TPEHUSI TP IBUXKEHUH TeJia 10 HAKJIOHHOW MIIOCKOCTH.

Pasznen 3. Moaekyasipaast puznka u TepMOJAUHAMUKA.

Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUYECKOIL MEOPUU.

OcCHOBHbBIE TIOJIOKEHUS MOJEKyJIsipHO-kuHeTndecko Teopun (MKT), ux ombITHOE
obocunoBanue. Juddysus. bpoyHoBckoe nBrkeHme. XapakTep ABWKCHUS M B3aUMOJICHCTBUS
yacTull BelecTBa. Mojenu CTpoeHus ra3oB, KUAKOCTEH U TBEPABIX TEI U OOBSICHEHUE CBONCTB
BELIECTBA Ha OCHOBE JITHX Mojenell. Macca u pasmepbl Mosekyn (aromoB). KommuecTtBo
BeniectBa. [loctosannas ABoraapo.

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

Mojnens uaealbHOrO Tra3a B MOJEKYJSIPHO-KMHETUYECKONM TEOpHUHU: YacTULbl rasa
JBUKYTCSI XaOTUUYECKH U HE B3aUMOJEHUCTBYIOT JPYT C IPYTOM.

l'a3zoBbic 3akoHBI. YpaBHeHHE MeHneneeBa—Kianeiipona. AOCOJIOTHAs TeMIeparypa
(mkanma temneparyp KenbBuna). 3akon J[lambToHa. WM3ompouecchl B uaealbHOM Ta3e ¢
MIOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpeacTaBieHue H30IPOIEeCCOB: U30TEpMa,
n30xopa, n3obapa.

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

CBs3p  aOCONIOTHOM  TemImepaTrypbl TEPMOAMHAMHYECKOM CHCTEMBI CO  CpeqHel
KMHETHYECKON DHEPIrUer MOCTYNaTENbHOIO TEIJIOBOIO ABUKEHUS €€ YaCTHUII.



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

emoncmpayuu.

Mopenu nBUKEHUS 4aCTUILL BELIECTBA.

Monens 6pOyHOBCKOTO JBUKEHUSI.

Buneopomnuk ¢ 3anMchi0 peabHOr0 OPOYHOBCKOIO ABUKECHUS.

Juddysus xuaKocTei.

Mopnens onbita IlITepHa.

IIpuTsxeHre MOIEKyI.

Mojenu KpUCTaJUINYECKUX PEIIETOK.

Habnronenue u rccieoBaHue U30MpOLIECCOB.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomot, npaKkmuxym.

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

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

N3yuyenune n30XopHOro mporecca.

Wzydenue n3zobapHoro mpoiecca.

IIpoBepka ypaBHEHHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauiunol.

Tepmogunamuyeckas (TID) cucTeEMA. 3ajaHue  BHEIIHUX  YCJIOBHM IS
TEPMOJMHAMMYECKOM  cHUCTeMbl. BHemHune u  BHyTpeHHue mapamerpsl. Ilapamerpsl
TEPMOJNHAMHUYECKON CHCTEMBI KaK CpEIHUE 3HAUCHMS BEJIMYMH, ONMCBHIBAIOLIMX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM ypPOBHE.

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

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

KBa3ucratuyeckre U HECTaTUYECKUE MPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Borancnenue paboThl Mo rpaduky mpoiecca Ha
pV-nuarpamMme.

Temonepenaya Kak crnoco0 W3MEHEHHUS BHYTPEHHEW SHEPruM TEPMOIAMHAMHYECKOM
cucTteMbl 0e3 coBepieHus padoTel. KOHBEKIINS, TEMIONPOBOIHOCTD, U3ITYyUCHHE.

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 3aKoH TepMoauMHAMHUKU. BHyTpenHsis sHeprus. KonumuectBo Teniorsl U pabora
KaK Mepbl U3MEHEHNSI BHYTPEHHEW SHEPIMU TEPMOJUHAMUYECKON CUCTEMBI.

Btopoii 3akoH TepMOIMHAMUKH JJIsi PAaBHOBECHBIX MPOILIECCOB: 4YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSHHE TEPMOJMHAMUYECKOW CHCTEMbI MPOXOAUT EIUHCTBEHHas ajauadaTta.
AOcomoTHas TeMIIeparypa.

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



[Tpunuune! nevictBus TemiaoBbix MamuH. KIT/I.

Makcumanbnoe 3Hauenne KITJI. Hukn Kapuo.

DKOJIOTUYECKHE aCIEKThl MCIIOJIb30BAHUS TEMJIOBBIX JABUTraTeneh. TernoBoe 3arpsa3HeHne
OKpY’KaroIIEeH Cpeibl.

TexHuyeckre yCTpOHWCTBA U TEXHOJIOTMYECKHE MPOLIECCHI: XOJOAUIbHUK, KOHAULIUOHED,
TU3ETBHBIN W KapOIOpaTOpPHBIN JBUTATENM, TapoBas TypOWHA, IMOJyYCHHE CBEPXHUZKUX
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 aaradbaTHOr o mpolecca.

KomnbroTepHble MO/IEN TEMIOBBIX IBUTATENIEH.

Yuenuueckuit sxcnepumenm, nadopamopmuvie pabomoi, npaKkmuxKym.

N3mepenue yienbHON TENI0EMKOCTH.

Hccnenosanue nporecca OCTbIBAHMS BEIIECTBA.

HccnenoBanue aauadbaTHOr o mpolecca.

N3ydeHne B3aMMOCBSI3H SHEPIHUU MEKMOJIEKYJSIPHOIO B3aUMOJECHCTBHUS U TEMIEpaTypbl
KUIIEHUS] )KUJIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoowvl.

[TapooOpazoBanue u KoHJeHcamus. Vcmapenne W KumneHue. YJelbHas TeIioTra
napooOpa3oBaHusl.

HacellieHHble W HeHachlllleHHbIE Mapbl. KauecTBeHHass 3aBUCUMOCTh IUIOTHOCTH M
JIaBJICHUSI HACHIIIEHHOTO Mapa OT TeMIlepaTyphl, UX HE3aBUCHMOCTh OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTypbl KUTICHUS OT JaBJIEHUS B KUIKOCTH.

BrnaxxHOCTh BO3myxa. AOCONMIOTHAS U OTHOCUTENbHAS BIIAYKHOCTD.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONHUS CBOHCTB KPHCTAIIOB.
[InaBnenue u KpucTaym3amus. Y ieabHas TerioTa rmiasiaeHus. Cyonumanusi.

Hedbopmanuu tBEporo tena. Pactsokenue m cxarue. Cosur. Moayns HOnra. Ilpenen
ynpyrux aehopmaruii.

TemnoBoe pacmmpeHue XUIAKOCTeH U TBEPABIX Tel, 00bEMHOE W JIMHEHHOE paclIMpeHUe.
AHTapMOHM3M TEIUIOBBIX KOJIeOaHUI YacTHIl BEUIECTBA KaK MPHYKMHA TEIJIOBOIO PACIIUPEHUs
TeJ (Ha Ka4eCTBEHHOM YPOBHE).

[TpeoOpazoBanue 3Hepruu B (ha30BbIX MEPEX0aax.

YpaBHeHue TerIoBoro OagaHca.

[ToBepxnoctHOe HaTsKeHUE. KodduimeHT moBepXHOCTHOTO HaTsKeHus. Kammnisipaeie
siBJeHus. JlaBiieHre o1 HCKPUBIEHHOW MOBEPXHOCTHIO )kuakocTu. Popmyina Jlamnaca.

TexHuyeckre yCTpPOWCTBA W TEXHOJOTMYECKUE IPOLECCHL: KUAKAE KPHCTaJUIbI,
COBPEMEHHbBIE MaTEPHAJIbI.

Jemoncmpauyuu.

TennoBoe pacimupeHue.

CBolicTBa HACBHIIIIEHHBIX TAPOB.

Kunenune. Kunenue npu nOHM>KEHHOM JJaBJICHUU.

N3mepenne cruiibl TOBEPXHOCTHOTO HATSKEHUS.



OmnbITHI ¢ MBIIBHBIMU IUIEHKAMM.

CmaunBaHue.

KanwnspHsle sABIEeHHUS.

Mojenm HEeHBIOTOHOBCKOM KUJKOCTH.

CriocoObl M3MEpPEHUs BIAKHOCTH.

HccenenoBanue HarpeBaHus 1 IUIABJICHUS KPUCTAUINYECKOrO BEIIECTBA.

Buner nepopmaruii.

HabGronenue Manbix gedopmanuid.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

N3y4yeHne 3aKOHOMEPHOCTEN HUCIIAPEHUS JKUIKOCTEN.

N3mepeHne yaenpHON TEIUTOTHI IIABJICHUS JIbJIA.

N3y4yeHne CBOMCTB HACBIIICHHBIX I1APOB.

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. dinekrpoauHaMuKka.

Tema 1. Inekmpuueckoe none.

DnekTpu3anus Tel U €€ MpOsBICHUs. DJIEKTPUUECKUH 3apsa. JlBa BHJaA 3JIEKTPUYECKUX
3apsanoB. [IpOBOIHMKM, NIHUAJIEKTPUKM W IMOJYHPOBOJHUKH. ODJIEMEHTApHBIN 3IEKTPUYECKUI
3apsd. 3aKOH COXPAaHEHHUs JIEKTPUYECKOrO 3apsaa.

B3aumoneiictBue 3apsaoB. Toueunsie 3apsaasl. 3akoH KynoHa.

Onektpuyeckoe noise. Ero aeicTBre Ha IIEKTPUY ECKHUE 3apsbl.

HanpsokéaHocts  anexTpudyeckoro mons. [lpoOGHbiit 3apsa. JluHum HanmpsokEHHOCTH
AJIeKTprYecKoro noiisi. OTHOPOAHOE AIIEKTPUUECKOE TOJIE.

IToTeHIMaNBHOCTE 3JIEKTPOCTATUYECKOrO MOJs. Pa3HOCTh MOTEHLMAIOB M HAIPSKCHHUE.
[lorennmanbHas  dHeprus  3apsAga B DIEKTPOCTATHYECKOM ToJIe. ITorennuan
anekTpoctatudeckoro mnoid. CBsi3p HANpPsDKEHHOCTM MO M PA3HOCTH IOTEHLUAJIOB IS
JIEKTPOCTATUYECKOIr0 NOJIA (KaK OZHOPOAHOIO0, TAK U HEOJAHOPOIHOIO).

[TpyHIUMI CyNeprno3ULMY dIEKTPUIECKUX TIOJIEH.

ITone Toueuynoro 3apsiga. Ilone paBHOMepHO 3apspkeHHOM cdepbl. [lose paBHOMEpPHO
3apspKeHHOro no o0béMy mapa. Ilone paBHOMEpPHO 3apspKeHHONW OECKOHEYHOH IUIOCKOCTH.
KapTuns! JIMHUI HaNpsHKEHHOCTY ITUX MOJIEH U SKBUIIOTEHLIUAJIbHBIX TIOBEPXHOCTEN.

ITpoBONHUKH B 3JIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHUS 3apA0B.

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

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

[TapamnenbHoe  coeauHeHHWE  KoHJeHcaTopoB.  [locienoBaTenbHOE — COEIUHEHHE
KOH/IEH CaTOPOB.

OHeprus 3apsHLKEHHOr0 KOHAEHCaTopa.

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

TexHnueckre yCcTpOWCTBAa M TEXHOJOTMYECKHE IMPOLIECCHI: JJIEKTPOCKOMN, 3JIEKTPOMETD,
JIEKTpOCTAaTUYECKas 3alUTa, 3a3€MJIEHHUE AIEKTPONpUOOpOB, KOHEHCATOPhI, reHepatop Ban ne
I'paada.

Hemoncmpavuu.



YCTpolCTBO U MPUHIIUIL IEWCTBUS SJIEKTPOMETPA.

DIEKTPUYECKOE MOJI€ 3apSKEHHBIX LIAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3apSHKEHHBIX MJIaCTHH.

Monens anekTpocraTudeckoro reaepatopa (Ban ne I'paada).

IIpoBOJHUKH B 3JIEKTPUYECKOM ITOJIE.

DJIeKTpOCTaTHUECKas 3alIuTa.

YeTpoiicTBO U AeHCTBUE KOHIEHCATOPA MOCTOSIHHOW M EPEMEHHOU EMKOCTH.

3aBUCHMOCTb  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUJIOWAAW IUIaCTHH,
paccTosHUS MEXYy HUMU U TUAJIEKTPUIECKOW TPOHUIIAEMOCTH.

OHeprus AEKTPUUECKOro MO0JIs 3apsKEHHOI0 KOHAEHCaTopa.

3apsaka 1 pa3psaKa KOHIAEHCcaTopa Yepe3 pe3ucTop.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomot, npaKkmuxym.

OneHka cuil B3aUMOZAEH CTBUSL 3aPSyKEHHBIX TEll.

Habmonenne npeBpaiieHusi SHEPruU 3apsHKEHHOr0 KOHJIEHCAaTopa B YHEPTUI0 M3ITydeHUS
CBETOAMO/A.

N3yuyenune npoTrekaHus TokKa B LEMH, COAepKallleld KOHJIEHCaTop.

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

Hccnenosanue pa3psiia KOHJIEHCATOpa Yepe3 pe3nucTop.

Tema 2. Ilocmosannblii 31eKmpuuecKuil mok.

Cuna toka. [IocTosHHBII TOK.

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

3akoH Oma /151 ydacTKa Lenu.

DNeKTpUYecKoe  COMPOTUBJICHHE.  3aBUCHUMOCTh  CONPOTUBIEHHUS  OJHOPOJHOTO
IIPOBOIHMKA OT €ro JUIMHBl M IUIOIIAJU IONEPEYHOr0 CEYEHUs. YEIbHOE COINpPOTHBIICHUE
BELIECTBA.

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

Pa6ora snekrpuueckoro Toka. 3akoH [xoyna—Jlenua.

MoIIHOCTE ANIEKTPUUECKOr0 TOKA. TemsoBas MOIHOCTb, BbIEIsAeMas Ha pE3UCTOpE.

OJIC u BHyTpEHHEE CONpPOTHBIECHUE HCTOYHMKA TOKa. 3akoH Owma Uil MOJHON
(3aMKHYTOI1) 351eKTpUYecKoi 1enu. MoIHOCTh UCTOYHUKA TOKa. KOpoTKoe 3aMbIkaHue.

KonzgencaTtop B 1enu MocTOSIHHOTO TOKA.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLIECChl: aMIepMeTp, BOJIbTMETD,
peocTtat, CY4ETUUK IEKTPUUECKOU SHEPIUH.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaPsDKEHUS.

HccrnenoBaHue 3aBUCHUMOCTH CUJIBI TOKa OT HamNpsDKEHWsl Ui Pe3UCTopa, JIaMIlbl
HaKaJMBaHUS U CBETOMO/IA.

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

HccrnenoBanue 3aBUCUMOCTH CHUJIBI TOKA OT COMNPOTHUBJIEHUS IMPH IOCTOSHHOM
HaIPSDKEHUH.

ITpsmoe usmepenne D/IC. KopoTkoe 3aMblkaHME rajdbBaHMYECKOIO AJIEMEHTA U OLICHKA
BHYTPEHHET O COIIPOTUBIICHMUSL.



CriocoObl coemuHeHusI UICTOYHUKOB Toka, DJ]C GaTtapeii.

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

Yuenuueckuii s3xcnepumenm, nadopamopusvie padbomut, npaKmuKym.

HccrnenoBaHue CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

H3mepeHue y1eapHOro COpOTUBIIEHHUS ITPOBOIHUKOB.

HccnenoBaHue 3aBUCHMOCTH CUJIBI TOKa OT HAMPSKEHUS JJIsl JTaMIIbl HAaKaJIMBAHMUSL.

VBenuueHue npeaena u3MepeHus aMmmnepMerpa (BoJIbTMETPa).

Nzmepenne 3/1C 1 BHyTpEHHETO CONPOTUBIICHUS] UICTOYHHKA TOKA.

Hccnenosanue 3aBucumoctd DJ{C raapbBaHUYECKOr0 3JIEMEHTA OT BPEMEHH NPU KOPOTKOM
3aMbIKaHUU.

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

HccenenoBanue 3aBUCUMOCTH MOJIE3HOW MOIIIHOCTA MCTOYHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toxu ¢ paznruunsix cpeoax.

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

DnexTpuueckuil ToK B BakyyMe. CBOICTBA 31€KTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAass M MNpUMeEcCHas MPOBOAUMOCTb IOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexona. [loaynpoBoaHUKOBBIE TPUOOPHI.

DONEeKTPUYECKUN TOK B AJIEKTPOIUTAX. DJIEKTPOJIMTHYECKAs] AUCCOLUALUSA. DIEKTPOIU3.
3akonbl Dapajest 1UIsl 3JIEKTPOIN3a.

OnekTpudyecknid TOK B rasax. (CaMoOCTOATENbHBII M HECAaMOCTOATENBHBIA pa3psl.
Paznuunbie THIIBI caMOCTOsATENLHOT O pa3psaa. Monnus. [1na3zma.

TexHuyeckne yCTpPONCTBA M IPAKTUYECKOE MPUMEHEHHE: TIa30pa3psIHbIE JIaMIIbl,
JIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIyIPOBOJHUKOBBIE IPUOOPBI: AUOX, TPaH3UCTOp, (POTOIMOL,
CBETO/MOJl, TaJlbBaHWKA, paUHUPOBAHUE MEIM, BBIIUIABKA AJIOMHUHHS, DJICKTPOHHAs
MUKPOCKOIHS.

Hemoncmpauuu.

3aBUCUMOCTb COIIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHsl aekTponuza dapanes.

HckpoBoii pa3psii 1 NpOBOAUMOCTD BO3/1yXa.

CpaBHEHUE TPOBOJAUMOCTU METAJVIOB U MOJIYIIPOBOJHUKOB.

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
OTHOCHUTEJIIbHBIE IOIPEIIHOCTH  M3MepeHuil  Qusmueckux BeauuuH. OlleHKa TpaHMIL
MIOTPEIIHOCTEN.



[TpoBeneHre KOCBEHHBIX HW3MEPEHUH, HCCIENOBAaHUI 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYUH, MPOBEpPKA MPEIJIOKEHHBIX TUIOTe3 (BhIOOp M3 pabOT, ONMMCAHHBIX B TEMAaTHYECKUX
pazzgenax «Y4eHUYeCKUll 3KCIIEpUMEHT, JJaOOpaTOpHbIE PaOOThI, IPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

Nzyuenue kypca Gusuku yriy6iaéHHoro ypoBHs B 10 kiacce oCyLIeCTBISETCS € y4ETOM
COIEPXKATENbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OWOJIOrMHM, XHMMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemmuvle NOHAMUA, CEAZAHHbBLE C U3YUEHUEM MEMOO06 HAYUHO20 NO3HAHUA:
ABJICHWE, HaydHBId (akT, Tumoresa, (uU3MUEcKas BEIWYMHA, 3aKOH, TEOpHs, HaOJIIoIeHue,
9KCIEPUMEHT, MO EIUPOBAHUE, MOJIENb, U3MEPEHNUE, IOIPEUTHOCTH U3MEPEHUH, N3MEPUTEIILHBIE
npubopsbl, U poBast 1a60paToOpHsL.

Mamemamuka: peuieHue cuctembl ypaBHeHuil. JluneliHas ¢yHkuus, mnapabona,
runepoona, ux rpaduxu u ceoiictea. TpuroHomerpuueckue GyHKIUU: CHHYC, KOCUHYC, TAHI'€HC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXIECTBO. BEeKTOpbl M MX NPOEKUUH Ha OCH
KOOPJIMHAT, CJI0XKEHHE BEeKTOPOB.

Buonozua: mexaHnueckoe IBUXKEHHUE B KUBOU mpupoae, 1udysus, ocMoc, TenIoo0MeH
KHMBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKalolled  Cpeabl,  yTHIU3aIus
OMOOPraHMYECKOro TOIUIMBA AJISl BBIPAOOTKU «TEMJIOBOW» W 3JIEKTPO3HEPTUH, NOBEPXHOCTHOE
HaTsHKEHU € U KallUJUIAPHBIE SABJICHUS B IIPUPOJIE, ICKTPUUECKUE SIBJICHUSA B )KUBOM IPUPOJE.

Xumua: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAasl Macca, MoJTy4eHre HAaHOMAaTeprasoB, TEIJIOBbIE CBOWCTBA TBEPABIX TEI, KUAKOCTEH U
ra3oB, OKHJKHE KpUCTaJUIbl, OJJIEKTPUUYECKUE CBOWCTBA METAJJIOB, AJIEKTPOJUTHYECKAS
JUCCOIMAIINS, TaJIbBaHUKA, IEKTPOHHASI MUKPOCKOIIHS.

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

Texnonozus: npeodpazoBaHue IBHKEHUHN C UCIIOIb30BaHUEM MEXaHU3MOB, YUET CYXOro U
KHUJAKOTO TPEHUS B TEXHHMKE, CTaTUYECKME KOHCTPYKUMHU (KpOHIUTEHH, pelérdaTsie
KOHCTPYKIUH), UCIIOIb30BAHUE 3aKOHOB COXPAHEHMSI MEXAaHUKH B TEXHUKE (TMPOCKOII, BOJOMET
U Jpyrue), ABUraTelb BHYTPEHHErO CrOpaHMs, HapoBas TypOHWHA, OBITOBOM XOJIOAMIIBHUK,
KOHJMLIMOHEDP, TEXHOJOIMM IIOJyYEHUS COBPEMEHHBIX MAaTepuajgoB, B TOM 4HCIE
HAaHOMATEpUaJioB, U  HAHOTEXHOJIOTMH,  JJIEKTPOCTaTUYECKas  3alluTa,  3a3eMJICHHE
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 MaruuTHOW MHAYKIUK. [[pUHIUN CyTIEepnO3UIIMA MAarHUTHBIX TToJiel. JIMHUM MarHuTHOM
UHIYKIUU.

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

Cuna Amnepa, e€ HanpaBJieHUE U MOJYJIb.

Cuna Jlopenua, e€ HampaBlieHME W MOAYJb. JIBUJKEHHE 3apssKeHHOM YacTHUIBl B
OJTHOPOJTHOM MarHUTHOM noje. PaGora cumsl Jlopenna.

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



TexHuyeckne yCTpOWCTBA M TEXHOJIOTMUECKHE IIPOLECCHL: IPUMEHEHUE IIOCTOSHHBIX
MarHuToOB, 3JE€KTPOMArHUTOB, TECTEP-MYJbTUMETP, 3JIEKTpoJBUTraTeslb SKoOu, yCKOpHUTEIU
JJIEMEHTAPHBIX YaCTHLL.

emoncmpauuu.

KapruHa nuHUH MHIYKOUM MarHUTHOTO IIOJSL IOJIOCOBOIO M IOJKOBOOOPAa3HOIO
ITOCTOSIHHBIX MarHUTOB.

KaptuHa nuHMH MarHuTHOM MHAYKUMU NOJNS JUIMHHOTO IMPSMOro IPOBOAHUKA U
3aMKHYTOTr'0 KOJIbII€BOI'O IPOBOJHUKA, KATYIIKN C TOKOM.

B3aumoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HenctBue cumbl JIopeHia Ha HOHBI DIEKTPOIIUTA.

HabmnroeHne BMOKEHUS ITydKa 3JIEKTPOHOB B MArHUTHOM I10JI€.

[TpuHLMI AW CTBUSA NEKTPOU3MEPUTEIBLHOIO TPUOOPAa MArHUTORJIEKTPHUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopusvie pabomboi, npaKkmuxKym.

HccienoBanyie MarHUTHOT O 110JIs1 IOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBONCTB (peppOMAarHETUKOB.

HccnenoBanue AeiCTBUSI IOCTOSSHHOTO MAarHATA HA PAMKY C TOKOM.

N3mepenue cunsl Amnepa.

W3ydenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIBI TOKA.

OrnpenesieHre MarHUTHOM MHAYKIIMM Ha OCHOBE U3MEPEHUs CUJIbI AMIIEpa.

Tema 5. Inekmpomaznumnan uHOyKWuA.

SIBnenune anekTpoMarHuTHOW MHAYKIMH. [loTox BekTopa marHuTHOM MHAYKnuu. DJ1C
MHIYKIUN. 3aKOH AJIEKTPOMarHuTHoM wHAyknuu Papanes. BuxpeBoe 3jeKTpuyeckoe IoJe.
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 MOJISI KATYLIKH C TOKOM.

DNEeKTPOMarHUTHOE IOJIE.

TexHuueckne yCTpPOMCTBA M TEXHOJIOTMYECKHME IPOLIECCHL: WHAYKIIMOHHAS I1€4b,
COJICHOMJ, 3alUTa OT IEKTPU3ALUHU TEJl IPU ABM)KEHUHM B MArHUTHOM I10J1€ 3EMIIH.

Hemoncmpauyuu.

HaGmroneHue sBIeHUS 3I€KTPOMArHUTHOM HHAYKIUH.

Hccnenopanue 3aBucumoctd OJIC MHIYKIMM OT CKOPOCTM H3MEHEHHUS MAarHUTHOIO
IIOTOKa.

[TpaBuino Jlenua.

[Tamenue MaruuTa B aJIOMUHUEBOM (MEIHOMN) TpyOe.

SIBiieHHE CaMOMHIYKIIUH.

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

Yuenuueckuit sxcnepumenm, nabopamopnvie padomut, npaKmuKym.

HccenenoBanue ABICHUS 3JIEKTPOMAarHUTHOW MHTYyKIIUH.

Omnpeznenenne MHAYKLIUN BUXPEBOIO MarHUTHOTO MOJIS.

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 onucaHue (3aKOH  COXpaHEHHs MEXaHM4YecKod sHepruu). BoBon
JUHAMHYECKOTO ONHUCAHMS TapMOHMYECKMX KOjJe0aHMMl M3 HX DHEPreTMYecKkoro u
KMHEMaTHYECKOI0 OIMCaHus.

Ammumtyna u ¢aza konebaHuid. CBsA3p aMIUIUTYIbl KOJIEOAHUNH MCXOTHOW BEIUYHMHBI C
aMIUINTYJJaMH KoJie0aHuM €€ 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. BimsHue 3aTyxaHus Ha BUJ PE30HAHCHOM KpUBOH. ABTOKOJI€0aHNUS.

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

Hemoncmpauyuu.

3anuck Ko1e0aTeIbHOIO IBUKEHUS.

HabmroeHne He3aBUCMMOCTH ITEpUO/1a MAJIbIX KoJIeOaHU Ipy3a Ha HUTH OT aMIUIUTY/IbL.

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

UccnenoBanue kojeOaHUN TIpy3a Ha MACCHUBHOW MpYyKHUHE C I€1bi0 (POPMUPOBAHUSA
IpeJCcTaBICHUM 00 UaeanbHON MO NPY>KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs PHEPrUH MPH KoJeOaHUIX Tpy3a Ha IPYKHUHE.

HccnenoBanue BBIHYKICHHBIX KOJICOAHUM.

HaGnronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

N3mepenue neproaa cBOOOJHBIX KOJI€OaHUI HUTSHOTO U NPYKUHHOT O MassTHUKOB.

N3ydeHune 3aKOHOB IBU)KEHUS Tella B XO/€ KojaeOaHU Ha yIIpyroM MOJBECE.

W3ydeHue NBUKEHUS HUTSIHOT'O MasTHUKA.

ITpeoOpazoBaHue 3HEPrUU B NPYKMHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/bl 3aTyXalOIUX KOJICOaHUH.

HccnenoBaHue BbIHYKJEHHBIX KOJ€OaHUI.

Tema 2. Dnekmpomaznummusle Koaedanus.

KoneOatenpHblii  KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE Kojle0aHHS B MJI€AIbHOM
konebaTesibHOM KOoHType. Popmyna Tomcona. CBA3b aMIUIMTYyIbl 3apsiia KOHJEHcaTopa ¢
aMIUTUTY10H CHJIBI TOKA B KOJI€0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPruH B UACATBHOM K0OJe0aTeIbHOM KOHTYpE.

3aTyxarolue JJIEKTPOMAarHWTHbIE KoJjieOaHus. BbIHYXIEHHBIE 3JIEKTPOMArHUTHBIE
KoJie0aHusl.

IlepemenHplii TOK. MOIIHOCT IEPEMEHHOIO TOKA. AMIUIMTYJHOE U JEHCTBYIOLIEE
3HaYeHHe CUJIbI TOKA U HAIPsDKEHUS MPU Pa3InyHON GopMe 3aBUCUMOCTH MEPEMEHHOI0 TOKa OT
BpPEMEHH.

CuHyconanpHbIN NIEPEMEHHBIN TOK. Pe3nucrop, KOHAEHCaTOp U KaTyIIKa MHIYKTUBHOCTH
B LICNIA CUHYCOUJIAJILHOT O IEPEMEHHOr 0 TOKa. Pe3onanc TokoB. Pe3onanc HanpsokeHUi.

Wneansublii Tpanchopmarop. IIponsBoacTo, mepenaya U MoTpedsIeHHE HIIEKTPUYECKOM
SHEPIHUH.



DKOJIOTUYECKUE PUCKHU IIPU IPOM3BOACTBE AIEKTpOo3Hepruu. KyibTypa HcCIob30BaHUs
AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HMU.

TexHuueckre yCTpPOMCTBA M TEXHOJNOTMYECKHE IPOLECCH: AIIEKTPUYECKUI 3BOHOK,
TeHEePaTop IEPEMEHHOI0 TOKA, JIMHUM dJIEKTponepeaay.

emoncmpavuu.

CB0OOAHBIE 3JIEKTPOMArHUTHbBIE KOJIEOaHMUSL.

3aBUCHUMOCTb YaCTOThI CBOOOJHBIX KOJIEOAHUH OT MHIYKTUBHOCTU U EMKOCTH KOHTYpa.

OcuusiorpaMMsl JIEKTPOMArHUTHBIX KOJIeOaHUH.

I'enepaTop He3aTyXarIMKUX 3JIEKTPOMAarHUTHBIX KOIeOaHu.

Mojeip 2JIeKTPOMarHuTHOr O TEHEPATOPA.

BbIHyX/1€HHbIE CHHYCOUJAIbHBIE KOJIEOAHMUSL.

Pesuctop, kaTymika ”HAYKTUBHOCTH ¥ KOHICHCATOP B LIENH IEPEMEHHOI'O TOKA.

Pe3oHaHC npu mocnenoBaTeIbHOM COEIMHEHHM PE3UCTOPA, KATYHIKM WHIYKTUBHOCTH U
KOHJIEHCcaTopa.

YCTpONCTBO ¥ MPUHITUIT ICHCTBUS TpaHCHOpMaTOpa.

Mogenb TMHUY JIEKTPONEPEAAUN.

Yuenuueckuit sxcnepumenm, nadopamopmuvie pabomoi, npaKkmuxKym.

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 31eKmMpPOMAZHUMHbBLE GOJIHD.

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

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsa3HEHNE OKPYKAIOIIEH CPEBI.

ONEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUSI M3JIYy4E€HUs AJIEKTPOMATHUTHBIX BOJH. B3anMHas
OpHEHTaLUs BEKTOPOB B 2JIEKTPOMarHUTHOU BOJIHE.

CBoiicTBa  JIEKTPOMAarHUTHBIX BOJIH: OTpa)K€HUE, INpPEJOMJICHHE, MOJspU3alys,
uHTepPEepeHIUs U U paKIus.

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

[TpuHLMIIBI pafnOCBs3U U TeeBUIeHH. Paguonokanus.

DJEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOILEH CPEbl.

TexHuyeckue ycTpolCTBa M IPAKTMUECKOE NPUMEHEHME: MY3bIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauonpuEMHUK, TeEIeBU30p, aHTeHHa, TenepoH, CBU-neub, yibTpa3zBykoBas
JMAarHOCTUKA B TEXHUKE U MEIHULIMHE.

emoncmpavuu.

OO6pazoBaHue 1 pacnpocTpaHEHUE MONEPEYHBIX U MPOOJILHBIX BOJIH.

Koneb6momeecs Teno Kak HUCTOYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOaHUH.

Habnronenne oTpakxeHUs! 1 IPETOMIICHUS] MEXaHMYECKHX BOJIH.

Habmronenue natepdepeHny U 1uHpakiuyd MEXaHUUECKUX BOJIH.

AKyCTHUECKHI pe30HaHC.



CBoiicTBa ylbTpa3ByKa U €ro IPUMEHEHHUE.

HaGmronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYIAOW M YacTOTOM
KoJIeOaHUi.

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

O6HapyxeHue nHYPaKpacHOTO U YIbTPa(hUOIETOBOTO U3TyUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomut, npaKmuKym.

N3yueHnne napaMeTpoB 3BYKOBOW BOJIHBIL.

N3y4yeHne pacripoCTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuxka.

IIpsimonmHEWHOE pacnpocTpaHEeHUe CBeTa B OJHOPOAHOM cpene. JIyd cBera. ToueuHslii
HCTOYHHK CBETA.

OtpaxeHnue cBera. 3aKOHbl OTpakeHUs cBera. llocTpoeHne n300pa)k€HUN B IJIOCKOM
3epkaiie. Cepuueckue 3epkala.

[Ipenomnenue cBera. 3akoHbl IpenoMIIeHHs cBeTa. AOCOIIOTHBIM IMOKa3aTenb
npenaoMieHus. OTHOCUTENBbHBINA IOKa3aTenb IpenomieHus. IIocTosSHCTBO 4acTOThl cBeTa U
COOTHOUIEHME JUIMH BOJIH IIPU IEPEXO0AE MOHOXPOMATHUECKOIO CBETA Uepe3 rpaHully paszena
JBYX ONTHYECKHX CPEL.

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

ITonmHOE BHYyTpeHHEE oTpakeHHe. [IpenenbHblil yroy NoJIHOr0 BHYTPEHHETO OTPaKECHHUSL.

CoOuparonue u pacceuBamomue JuUH3bl. ToHkas muH3a. DokycHoe paccTosiHHE H
OINTUYECKAsl CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (POKYCHOI'O PACCTOSIHUS TOHKOH cQepruyeckoit
JIMH3BI OT €€ TEOMETPUN U OTHOCHUTEIBHOIO TIOKa3aTels IPEIOMIICHUS.

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

Xox J1y4a, IpouIeIero JUH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ TJIABHOM ONTUYECKOH OCH.
[Toctpoenune n300pakeHU TOYKU M OTpe3Ka MPSMOW B COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX
U UX CUCTEMAX.

OnTuueckue npudopsl. Pa3pemaromas cnocoOHoCTh. ['1a3 Kak onTHyeckasi cucTema.

[Ipenensl NpUMEHUMOCTH F€OMETPUYECKON ONTHKH.

BonnoBas ontuka. HMHteppepeHuus cBeta. KorepeHTHble MCTOYHMKH. Y CIIOBUSA
HaOJIIOJIeHUs MAaKCUMYMOB M MHMHMMYMOB B HMHTEp(EpPEHLMOHHOW KapTUHE OT [JBYX
KOT€PEHTHBIX MCTOUHUKOB. [IprMepsl Kiaccuueckux HHTEPHEpEHIMOHHBIX CXEM.

Hudpaknus cera. [udpakumoHHas peméTka. YcloBue HAOMIOAEHUS IJIABHBIX
MaKCHUMYMOB IIpU MaJ€HUH MOHOXPOMATUYECKOIO CBeTa Ha TU(PPAKLIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHudeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCH: OYKH, JIyNa, IEPUCKOI,
¢doroannapaT, MHUKpPOCKON, NPOCKIMOHHBIM ammapar, MPOCBETJIEHHE ONTHKH, BOJOKOHHAs
OITHKA, TM(PpaKLIMOHHAS pelIETKa.

emoncmpavuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npeaoMIIeHUs CBETA.

HabuoieHre noHoro BHyTpEHHEro OTpa)xxeHus. Mojienb CBeTOBOA.

HccenenoBanue xo/1a CBETOBBIX MyYKOB Yepe3 MIIOCKONApaIeNIbHYIO INIACTUHY U IPU3MY.

HccnenoBaHue cBOMCTB N300pakeHUH B JINH3AX.

Mopaenu MUKpPOCKOIa, TEJIECKOIA.

Habnronenune natepdepeHIm cBeta.



HaOmroneHue 1BETOB TOHKUX IJIEHOK.

Ha6mronenne nudpakiuu ceera.

W3yuenue nuppakiiiOHHON PEIIETKH.

HaGmronenne nudpakiimoOHHOTO CIIEKTpA.

HaGnronenne nucnepcnu cBera.

HaGnronenne monsipu3anuu CBETa.

[TpuMeHeHue NOIIPOUAOB AJI U3YUCHUSI MEXaHUUECKUX HaINPSKEHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnvie pabomot, npaKkmuxKym.

W3MepeHue nokaszaTess NpenoMIIeHHs CTEKIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PAacCTOSIHMS OT BEIIECTBA (HA MPUMEPE KUAKUX
JINH3).

N3mepenne pokycHOro pacCTOSIHUS PaCCEUBAIOIIUX JIMH3.

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

[Tonyuenue n3o00pa>keHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue T€1€CKONMYECKUX CUCTEM.

Habmonenne nudpaxinuu, uHTepPEpEeHINU U MOISIPU3alUU 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.

N3mepenue 1iauHbI CBETOBOM BOJIHBI.

[Tonmyuenue criekTpa U31y4eHHs CBETOAMOA P MOMOILM AU PPAKLIHOHHON PEIIETKH.

Pa3nen 6. OcHOBBI cClIeIHAIBHON TEOPUU OTHOCUTEJIBHOCTH.

I'paHnIBI TPUMEHUMOCTH KJIACCMYECKOM MexaHuKH. IlocTynaTel crienuanbHON TEOpHUH
OTHOCHUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON — uHTepBai.  IIpeoOpazoBanus  Jlopenuma.  VYciosue
NpUYUHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpalICHHE
JUTUHBI.

OHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHIIBL.

CBsI3b Macchl C HEPrueil U UMITYJIbCOM PEISITUBUCTCKON YaCTULIBI. DHEPT Ul TOKOSI.

TexHuueckre YCTpPOMCTBA M TEXHOJOIMUECKHUE IPOLECCHI: CIYTHUKOBbIE NPUEMHUKH,
YCKOPUTEIIN 3apsSyKEHHBIX YaCTHULL.

YdeHn4ecKHil 3KCIIepUMEHT, J1a00opaTopHble pabOThL, MPAKTUKYM.

Omnpenenenue UMIyJIbCa U SHEPTUU PEIATUBUCTCKUX yacTull (1o (ororpadusiM TpeKos
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'unoresa [liianka o kBaHTax.

®oTOHBI. DHEPrUsl U UMITYJILC (POTOHA.

®otoapdext. OnbiThl A. I'. CtoneroBa. 3akoHbl GoTtodddexra. YpaBHeHHE DUHIITEHHA
st pororddexra. «KpacHast rpanunia» dororddexra.

JlaBnenue cBeTa (B 4YacTHOCTH, JaBJEHHE CBeTa HAa aOCOIIOTHO MOTJIOMIAIOIIYIO U
abCOMIIOTHO OTpakarolyto nosepxHocts). Oneitsl I1. H. Jlebenena.



BonnoBeie cBoiictBa yactuil. Bonabel ne bpoitns. JInuHa BonHbl ae bpoiins u pa3mepsl
obiactu  JOKamu3aluu  JABWXKYyIIeWcs vacTulbl. KopmycKynspHO-BOJHOBOM — Jyaji3M.
Judpakuys 371eKTPOHOB Ha KPUCTAJIaX.

Crnenuduka nzmepenuit B Mukpomupe. CooTHolieHus Heonpeaenénnocrel ['eiizendepra.

TexHuueckne ycTpoHWCTBa W TEXHOJOIMYECKHE MPOLECCHI: CHEKTPOMETP, (POTO3JIEMEHT,
(doTonaTUNK, TYHHEIbHBIII MUKPOCKOII, COJTHEUHas 6aTtapes, CBETOIHOI.

Jemoncmpauuu.

®oTo3(hPeKT Ha yCTaHOBKE C IIMHKOBOW TIACTUHOM.

HccnenoBanue 3aK0OHOB BHEIIHEro Gortoaddexra.

HccenenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS MTOJIYIIPOBOJHUKOB OT OCBELIEHHOCTH.

Ceeronuof.

ConneuHas G6aTapes.

Yuenuueckuii s3xcnepumenm, nabopamopnvie pabomot, npakmuxKym.

Hccnenosanue potopesucropa.

W3mepenne nocrosiHHoM [11anka Ha ocHOBe uccnenoBanus Gotorpdexra.

HccnenoBanue 3aBUCUMOCTH CUJIbl TOKA YEPE3 CBETONO OT HAIPSKEHUSI.

Tema 2. Duzuxa amoma.

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

[Tocrynatel bopa. U3mnyuenue u morunomieHue (GOTOHOB MPU NEPEXoJe aToMa C OJHOIO
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.

Habmonenue nuHeiuaToro crekrpa.

HccnenoBanue criekTpa pa3pekeHHOI0 aTOMapHOrO BOAOPO/A U U3MEPEHHE NMOCTOSHHOU
Pun6epra.

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

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

PagnoaktuBHOCTB. 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 sifipe. SlaepHble cuibl. JledexT Macchl siipa.

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

MeTonb!l perucTpany U UCCIE0BAHUS SJIEMEHTA PHBIX YaCTHLI.



dyHaaMeHTalabHble B3auMojeicTBUs. bapuonbl, Me30Hbl U JenToHbl. IIpencraBienue o
CranpaptHoil Mmonenu. KBapk-rimrooHHas MoJ€Jib aJIpOHOB.

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

EnuncTBO u3mueckoil KapTHHBI MUDA.

TexHuueckne yCcTporuCcTBa U TEXHOJIIOTMYECKHE MPOLIECCHI: AO3UMETP, Kamepa BuibcoHa,
SEPHBI  peakTop, TEPMOSACpHBIH peakTop, aTomMHas Oom0a, MarHUTHO-PE30HAHCHAs
ToMorpadus.

Yuenuueckuii s3xcnepumenm, nadopamopnvie pabomot, npaKkmuxKym.

HccnenoBanue TpekoB 4yacTUIl (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paJroakTUBHOTO (pOHA C UCTIOIB30BAHUEM JJO3HUMETPA.

N3ydenue nornomeHns 0eTa-yacTHIl aTFOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMUM M ACTPO(PU3UKH.

Ortanel  pa3BuTHs acTpoHomuu. [lpukinazHoe M MHPOBO33PEHYECKOE 3HAUYEHHE
actpoHoMuH. IIpuMeHUMOCTh 3aKOHOB (U3HKU Myl OOBSICHEHUS MPHUPOABI KOCMHUYECKHX
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. ConHeuHnast akTUBHOCTb. McTounuk sHepruu ColiHIa v 3BE31.

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajbHBIM KJacc —
CBETUMOCTB». 3BE3/1bI INIABHOM MMOCIEA0BATENBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB) JUIA
3BE3] TJIABHOM IIOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHne 3BE31. CoBpeMEHHbIE
IIPEJICTABJICHNS O IPOUCXOKIEHUH U HBoMonn CoHIa U 3BE€3/1. OTanbl )KU3HU 3BE3].

Muineunsiii [1yTe — Hama [Manaktuka. [lonoxenue u nemxenune Connina B ['anaktuke. Tunbt
rajgakTuk. PaguoranakTvuky v kBaszapbl. YEpHbIE ABIPHI B sIAPAX FaJlaKTHK.

Bcenennas. Pacumpenne Bcenennoit. 3akoH Xa66ma. Pazberanme ramaktuk. Teopus
Bbonpuioro B3peiBa. PenukroBoe u3nydeHue.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepewménnsle npo0ieMbl aCTPOHOMUHU.

Yuenuueckue naonwoenus.

HabGmonenust 3B&3gHoro Heba  HEBOOPYXKEHHBIM TIJIa30M C  HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIIOKEHUH ISl OmpelesieHus IOJIOKEeHUsT HeOeCHBIX OO0BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3/1us CeBEpHOro MoJIyIIapus U ipKue 3BE3/IbI.

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

Pu3nyecKHili IPaKTHKYM.

Crioco6s! u3mMepenus: (pU3NUecKuX BETUYHH C UCHOIb30BAHUEM aHAIOTOBBIX M ITU(PPOBIX
U3MEPUTENBHBIX MNPUOOPOB U  KOMIIBIOTEPHBIX JaTYUKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCHUTEJbHBIE IOIPEIIHOCTH  M3MepeHui  ¢usnueckux BeauuuH. OlleHKa T'paHHULl
ITOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX W3MEPEHHM, WCCICIOBAHUN 3aBUCUMOCTEH  (U3MUECKHUX
BEJIMYUH, MpOBEpKa MPEIJIOKEHHBIX TUMOTe3 (BhIOOp M3 paboOT, ONMMCAHHBIX B TEMaTHYECKUX
paznenax « Y4eHU4YeCKUH IKCIePUMEHT, JJa00paTOpHbIE paOOTHI, MPAKTHKYM)).

O0o001maruee NnOBTOpeHue.

OO6oOmenne ©  CUCTEMAaTH3alMsg  COJACPXKAHMS  pa3lenoB 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 SKOHOMHUYECKOW, TEXHOJOTHYECKOH, COIUAIBLHOU H
TUYECKON cdepax JesATeNIbHOCTH YeJIOBeKa, poJib U MECTO (U3MKM U acTpOHOMHH B
COBPEMEHHOM HAy4YHOM KAapTUHE MHUpPA, 3HAYEHHE ONHUCATEIbHOW, CHCTEMAaTU3UPYIOILEH,
OOBSICHUTENLHON U MPOTHOCTUYECKON (QYHKIUI pU3NIecKoi Teopuu, poiib GU3NIECKON TeopuH
B (hOpMHpPOBAHUM TIPEICTaBICHUN O (U3MUECKONW KapTUHE MHUPA, MECTO (PU3UUECKOU KapTHUHBI
MHpa B 00IIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUI O IIPUPOJIE.

Me:xknpeaMeTHbIe CBA3U.

N3yuenue kypca ¢pusuku yriy0iaéHHOro ypoBHs B 11 kiacce ocymiecTBIseTcsl ¢ y4ETOM
COZIEpP)KAaTENBHBIX MEXIPEAMETHBIX CBA3€H C KypcamMH MAaTeMaTHKH, OWOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTUH.

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

Mamemamuka: penieHre CUCTEMbl YpaBHEHHU. TpUronoMmerpuueckue QyHKIHUU: CUHYC,
KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOXKIECTBO. BekTopbsl M ux
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, KojedaTelbHblE JBHKEHHUS B
KUBOM  TPUPOAE,  OKOJOTMYECKME  PUCKM  IPU  NPOU3BOACTBE  BJIEKTPOIHEPIUH,
JJIEKTPOMAarHUTHOE 3arps3HEHHUE OKpPYXKAloLled Cpeabl, YJIbTPa3BYKOBAas JIMarHOCTHKA B
MEIMIIMHE, ONTUYECKHE SIBJICHUS B )KMUBOU IIPUPOJIE.

Xumua: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTANIMYECKas CTPYKTypa TBEPIABIX T,
MeXaHU3Mbl 00pa30BaAHMS KPUCTAINTMYECKON PEIIETKH, CIIEKTPAJIbHbBIN aHAIH3.

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

Texnonozus: NpUMEHEHNE MTOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOJBUTATEb
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, CIIyTHHUKOBBIE IPUEMHUKH, sepHAsi SHEPreTUKa U SKOJOTHUYECKHE acTIeKThI
€€ pa3BUTHA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA IIPOI'PAMMLBI 110 ®U3UKE HA
YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yJbTaThbl OCBOEHUS yueOHOro npeamera «dusmkay AOMKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYaroImuXcsi PyKOBOACTBOBAThCA CHOPMHUPOBAHHON BHYTpPEHHEH
MO3ULAENH JIMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OPHMEHTALMH, ITO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHui, COOTBETCTBYIOIIMX TPAaJUIMOHHBIM IIEHHOCTSIM  POCCHMCKOro  00IecTBa,
pacuIMpeHre KU3HEHHOIO OIbITa U OMNBITA JEATEIbHOCTH B IPOLECCE pealn3allid OCHOBHBIX
HaIpaBJICHUI BOCIIMTATEIbHON AEATEIbHOCTH, B TOM YHCIIE B YACTH:

rPaKIAHCKOr0 BOCIIUTAHUSA:

e CchOpPMHPOBAHHOCTh TPAXKIAHCKOM MO3MIUM O00ydarolerocs Kak aKTHUBHOTO H
OTBETCTBEHHOIO YJIEHA POCCUIICKOr0 O0LIECTBA;

® [IPUHATHE TPAJULMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHUCTUYECKUX U JIEMOKPATUYECKUX
LIGHHOCTEH;

® TOTOBHOCTb BECTU COBMECTHYIO JI€STEIILHOCTh B MHTEPECaX IPa’KJaHCKOro OOIIecTBa,
y4acTBOBaTh B CAaMOYIIPaBICHUU B 00pa30BaTEIbHOI OpraHu3aluu;

® yMEHHME B3aUMOJCHCTBOBAaTh C COLUAJIbHBIMU HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKUMSIMU U Ha3HAYEHHUEM;

® TOTOBHOCTb K T'YMaHMTApHOH U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHMSA:

e chopMHPOBAaHHOCTh POCCUICKON I'paX/1aHCKON UACHTUYHOCTH, MATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHHE K IOCYJapCTBEHHBIM CHMBOJIAM, JOCTUKEHHUAM POCCUNCKHUX
yu€HBIX B 00J1acTU (PU3UKH U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e chopMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOT O TOBECHHUS;

® CIOCOOHOCTh  OIEHMBATh CUTyallMI0 MW MPUHUMATh OCO3HAHHbBIE pPELICHHS,
OPUEHTUPYSCh Ha MOpAJbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCIE B
JESITEIIbHOCTU y4€EHOI0;

® OCO3HaHME JIMYHOIO BKJIa/la B IOCTPOEHUE YCTOMUMBOrO OyayIIero.

ICTETHYECKOI0 BOCIIMTAHMA:

® DOCTETUYECKOE OTHOLICHHE K MHUpY, BKJIOYAs JCTETUKY HAay4HOIO TBOPUYECTBA,

IpUcCyILEero (pu3nueckoi Hayke.
TPYAOBOI'0 BOCIIUTAHUS:

e UHTEpEeC K pa3IMYHbIM cdepaM MpodeccHOHANbHOW JEATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OyMyIICH
npodeccuy U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TUIAHbL;

® TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHMUIO B 00JaCTH (PU3UKH
Ha IPOTSHKEHUU BCEU KU3HHU.

IKOJIOTMYeCKOIr0 BOCIIMTAHNSA:

e chOpPMHPOBAHHOCTh JKOJOTHMUECKON KYJIBTYpBl, OCO3HAHUE TJI00AIBHOIO XapakTepa
AKOJIOTUYECKUX ITPOOIIEM;

® IUIAHMPOBAHUE M OCYLIECTBJIECHUE JIEWCTBUN B OKPYKAIOIIEH Cpefie Ha OCHOBE 3HAHUS
1enel yCToM4MBOro pa3BUTHS YEJIOBEYECTBA;



pacliMpeHue OIbITa JEATEJIbHOCTH HKOJOTMYECKOM HANpaBICHHOCTH HAa OCHOBE
MMEIOIIMXCSl 3HAHUM 110 (PU3HKE.

HEHHOCTH HAYYHOI'O MO3HAHHUA:

cOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3HUECKON HAYKH,
OCO3HAHUE IICHHOCTH HAyYHOW JeSATCIIbHOCTH, TOTOBHOCTh B IMPOIIECCE H3YYCHUS
(GU3NKH ~ OCYIICCTBIATH  MPOCKTHYD M HCCJICIOBATCILCKYIO  JICSATEIBLHOCTD
WHVUBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIE Y4eOHbIe 1eliCTBHUS
Ba3oBble JJornyeckue 1elicTBUA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTyaJU3UpOBaTh NMpoOJeEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIPEICIIATh 1M JeSITeIbHOCTH, 33/1aBaTh MAPAMETPhl K KPUTSPUH UX JOCTHUIKCHUS;
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTUBOPEYMsS B paccMaTpUBAEMbIX (DU3HYECKUX
SIBJICHUSX;

pa3zpabarpiBaTh IUJIAH peHIeHUs MpoOdeMbl ¢ Y4ETOM aHalu3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTHUBLI B ACATCIBHOCTL, OLICHUBATh COOTBCTCTBUC PE3YJIbTATOB L CIIAM,
OLICHMBATb PUCKU HOCJ'ICI[CTBI/Iﬁ JACATCIBbHOCTH,

KOOPJAMHUPOBATh W BBINOJHATH PAa0OTy B YCIOBHUSIX pEANbHOTO, BUPTYyAILHOTO W
KOMOMHUPOBAHHOT'O B3aUMO/ICH CTBUS,

pa3BHUBaTh KPEATUBHOC MBIIIJICHUC ITPU PCHICHUHN )KU3HCHHBIX HpO6JI€M.

Ba3oBbie uccienoBare/ibCKue 1eMCTBUA .

BIIQJICTh HAYYHON TEPMHHOJIOTHEH, KIIFOYEBBIMU MOHATHSIMHI U METOAaMH (PrU3HUECKOi
HayKH;

BJIQJICTh HAaBBIKAMHU Y4YEOHO-MCCIEAOBATEIILCKOM W TIPOCKTHOW JIESATEIBHOCTH B
obnmacti (pu3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY MOHCKY
METOJIOB peIleHus 3adad (U3NUYECKOr0 COJEpkKaHUs, NPUMEHEHUIO pPa3IM4HbIX
METO/10B [TO3HAHMS;

BIIAJICTh BHJIAMH JCSITEIBHOCTU MO MOMYYEHHUIO HOBOTO 3HAHUSA, €r0 MHTEPIPETAINH,
peoOpa3oBaHUIO U MPHUMEHEHHUIO B PA3UYHBIX YUEOHBIX CUTYallUsSX, B TOM YHUCIIE IPU
CO37IaHUU Y4EOHBIX TPOCKTOB B 001aCTH (PU3UKH;

BBISIBJIATH TMPUYMHHO-CJIEICTBEHHBIC CBS3W U aKTyallM3UpOBaTh 3aJady, BBIIBUTaTh
runoresy e€ pemieHws, HaxXOIWTh AapryMeHThl JUIsl JOKAa3aTelibcTBa CBOMX
YTBEP)KICHUMN, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh IMOJIYUCHHBIE B XOJAE pEIICHUs 3aJaddl pe3ysbTaThl, KPUTHUUYECKU
OLIEHUBATH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIOBHSIX;
CTaBUTH U (POPMYIIMPOBATH COOCTBEHHBIEC 33a/1a4l B 00Pa30BATEIBHON JIEITEIBHOCTH, B
TOM YHCIIE TIPU U3y4EeHUH (PU3UKH;

JaBaTh OI[EHKY HOBBIM CHTYAIIUSM, OIICHUBATH MPHOOPETEHHBIN OITBIT;

YMETh MEPEHOCUTH 3HAHUS 1O (PU3HKE B MPAKTUIECKYIO 00JIACTh KU3HENCAT ENbHOCTH
YMETh UHTETPUPOBATh 3HAHMS U3 PA3HBIX PEIMETHBIX 00JIaCTEH;



BBIABUT'aTbh HOBBIC UJCU, ITPEAJIAraTb OPUTUHAJIBHBIC TOAXOAbI U PCIICHUA
CTaBUTH HpO6HCMLI H 3aa4u, JOITyCKAarOMIKUEC aJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ unpopmanueii:

BIAJCTh HAaBBIKAMU TMOJy4YeHUss uHopManuu (GU3NUECKOTO COACPKAHHUS U3
HMCTOYHHUKOB pPa3HbIX THIIOB, CAMOCTOSATEIbHO OCYINECTBIATh IIOWCK, aHaJM3,
CHUCTEMATH3AIMI0 W HMHTEPIPETAIMI0 HWHPOPMAlMK pa3JIMYHBIX BHUIAOB U (hopm
MIPEICTABIICHNUS,

OIICHMBATh JOCTOBEPHOCTHh MH(OPMAIIHH;

HCIOJIb30BaTh CpencTBa MH(POPMAIMOHHBIX M KOMM YHUKAIIMOHHBIX TEXHOJOTMU B
pEelIEHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3AIlMOHHBIX 3a/Jad C
co0mtoieHneM  TpeOOBaHUU  JPrOHOMHUKHM, TEXHUKH O€30MaCHOCTH, T'UT'HEHBI,
pecypcocOepexeHus, MPAaBOBBIX W JTHYECKUX HOPM, HOPM HHGOPMAIMOHHON
0e30I1acHOCTH;

co37aBaTh TEKCThl (PU3UUYECKOr'O COJAEPKAHHMS B pa3IMYHBIX (Qopmatax ¢ y4yE€ToM
Ha3HavYeHHWs WH(OpPMAIMU W 1ENeBOW ayJIUTOPHH, BHIOMpAs ONTHUMalbHYIO (Gopmy
MPEICTABJICHUS U BU3yaJIU3aIUH.

KOMMYHI/IKaTI/[BHbIe YHuBepcCajJbHbIC y‘leﬁﬂble JeHCTBUA:

OCYUIECTBIISATH OOIICHNE Ha YPOKaxX (PM3UKU U BO BHE-YPOUHOH J1€ATEIbHOCTH;
pacro3HaBaTh NPEANOCHIIKH KOH(PIUKTHBIX CUTYallui U CMT4aTh KOH(IUKTHI,
pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOUYKY 3PEHHUS C UCIOJIB30BAHHUEM S3BIKOBBIX
CPEJICTB;

MIOHMMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaHIHON M UHIUBUYyaJIbHOU pabOThI;
BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBUIN C yUETOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)KJI0r0 YJIEHA KOJUIEKTUBA;

IIPUHUMATh L[€JIM COBMECTHOM JESATEIbHOCTH, OPraHHW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJISITh IUIAH JIEUCTBUM, pacnpenessiTh poJid C
y4€TOM MHEHUH YUaCTHUKOB, 00CYXK/IaTh PE3yJIbTaThl COBMECTHOW PaOOTHI;

OLICHMBATh KAa4eCTBO CBOEro BKJIAJa M KaXJIOr0 YYaCTHHUKAa KOMaHIbl B OOLIMl
pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

MPEJIaraTb HOBBIE MPOEKTHI, OUEHUBATh UJEU C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKOM 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMUYECKOE IOBEAEHUE B PA3JIMYHBIX CHUTYaLUsX,
MPOSIBIISITH TBOPUECTBO M BOOOpaskeHUe, ObITh MHUIIMATUBHBIM.

PerJIHTI/IBHbIe YHuBEpPCAJIbHBIC y‘leﬁHble JeHCTBUA
CaMOOPFaHI/BaHI/Iﬂ:

CaMOCTOSITEIIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEILHOCTh B 001acTH (DU3UKU U
aCTPOHOMHH, BBISIBJISTH IPOOJIEMBI, CTABUTh U (DOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTAaBJISITh IIJIAH PELeHUs pacuE€THBIX U KaUeCTBEHHBIX 3aj1ay, IJIaH
BBITIOJTHEHUS MPAKTUYECKONW pabOThl C y4ETOM HMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U PEANIOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacumpsATh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIOYTCHHH;

JIeNaTh OCO3HAHHBIN BBIOOP, ApTryMEHTUPOBATH €ro, OpaTh Ha cedsi OTBETCTBEHHOCTH 3a
pelIeHuE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;



croco0cTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IPYyAULMH B oOjactu (pusukwy,
MIOCTOSIHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CﬂMOKOHTpOJ’lb, IMOIMOHAIbHBIN HHTEJIEeKT:

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JI€STEIBHOCTb, OLICHUBATD
COOTBETCTBHE PE3YJILTATOB LIEIISIM;

BJIaJIETh HaBBIKAMHM I103HABATEIbHOW peQIEKCHMM KaK OCO3HAHUS COBEpIIaAeMbIX
JIECTBUN U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BATh MPUEMBI pepyIeKCHH [T OLIEHKH CUTYalluH, BHIOOPA BEPHOTO PELICHHUS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PEIIECHUS 110 UX CHUKEHUIO;
MIPUHUMATh MOTHUBBI U APT'YMEHTHI IPYTUX IPH aHAJIN3€E Pe3yJIbTaTOB JAESITEIbHOCTH;
MPUHUMATE ce0s, TOHUMas CBOM HEJJOCTATKH U TOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apPT'YMEHTHI IPYTHUX IIPU AHAJIU3€E PE3YJIbTaTOB AESITEIbHOCTH;
IPU3HABaTh CBOE IIPABO U MIPABO JIPYIHX HA OLIMOKH.

B nponecce nocTHKEHUS JUYHOCTHBIX PE3YJIBTATOB OCBOEHUS NMPOrpaMMbl MO (PU3UKE IS
YPOBHS CpEAHEro 0011ero oopa3oBaHus y 00y4aroLMXcsi COBEPLIEHCTBYETCSI SMOLIMOHAIbHbII
MHTEJUIEKT, ITpeIoaraloumii copMUpoBaHHOCTb:

CaMOCO3HAHUS, BKJIOYAIOUIETO CIIOCOOHOCTh IIOHUMATh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUJCTh HAIPABICHHS PA3BUTHS COOCTBEHHOH ASMOIMOHAIBHOW CQephl,
OBITh YBEPCHHBIM B ce0¢;

CaMOpEryJIMPOBaHUsl,  BKJIIOYAIOIIET0  CAMOKOHTPOJb,  YMEHHE  NPHUHUMAThH
OTBETCTBEHHOCTh 32  CBOE TIOBEACHHME, CIOCOOHOCTh  aJanTHpPOBATBCI K
MOITMOHAIILHBIM U3MCHCHHSIM U TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIIEH CTpEMIIEHHE K JOCTH)KCHHIO LEIH U yCIexy,
ONTUMU3M, UHUITUATUBHOCTh, YMEHHE JIeHCTBOBATH, UCXOS M3 CBOUX BO3MOKHOCTEH;
OMIIATHH, BKIIIOYAOINIEH CIOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSIHHE JIPYTHX,
VUHTBIBATH €r0 MPH OCYIICCTBJICHUU OOIICHHS, CIOCOOHOCTh K COYYBCTBHIO U
COIEePEIKUBAHMIO;

COITMATIbHBIX HABBIKOB, BKJIIOYAIOMIUX CIOCOOHOCTh BBICTPAMBATH OTHOIICHHS C
JIPYTUMU JFOABMH, 3200TUTHCS, IPOSBIISITE HHTEPEC U Pa3peiaTh KOHPIUKTHI.

[MPEIMETHBIE PE3VJIbTATDI

K xoHny o6yuenust B 10 knacce npeaMeTHbIe pe3yabTaThl HAa YIriyOJIEHHOM YpOBHE JOJDKHBI
OTpa)kaTh C()OPMUPOBAHHOCTH Y O0yUaIOIIUXCS YMEHUMN:

MOHUMATh POJIb (U3NKH B OSKOHOMHUYECKOW, TEXHOJOTMYECKOW, IKOJIOTHYSCKOM,
COIMATIbHON U ATHYECKOH cepax NesTeIbHOCTH YelIOBEKa, POJb U MECTO (PU3MKHU B
COBpPEMEHHOM HAay4YHOU KapTUHE MHpa, 3HAUYCHUE ONKMCaTeNIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSCHUTEIBHOM M MPOTHOCTHYCCKOW (PYHKIUH (HHU3UUECKOM
TCOPUU — MEXAHHWKH, MOJICKYJIIPHOW (PU3UKUA U TEPMOJMHAMHKH, POJIb (PH3HUECKOH
TECOpUU B POPMUPOBAHUY TPEIACTABICHUN O (PU3UIECCKON KapTHHE MUPA;

pa3nuyaTh YCIOBHS TPUMEHUMOCTH Mojelell (GU3NYecKuX Tel W MPOIECCOB
(sIBIICHMIA): MHEpIMATIbHAsI CHCTEMa OTCUETa, aOCOTFOTHO TBEPAOE TENIO, MaTEpUATbHAS
TOYKa, PaBHOYCKOPEHHOE JBIKEHHE, CBOOOJHOE TajeHHe, abCONIOTHO ympyras
nedopmarusi, aOCOMOTHO YIIPyroe U abCOMITHO HEYNMPYroe CTOJIKHOBEHUS, MOJIEIU



rasa, >KHJKOCTH W TBEPAOro (KpUCTAJUIMYECKOrO) Teja, UJIaJbHbIM ra3, TOYeuYHbII
3apsifl, OQHOPOAHOE JIEKTPUUECKOE MOJIE;

pa3nuyaTh YCJIOBUs (TpaHUIlBl, OOJIACTH) NPUMEHHUMOCTH (PHU3NYECKHX 3aKOHOB,
[OHMMaTh BceoOHmMH XapakTep (yHAAMEHTaJIbHBIX 3aKOHOB M OTrPaHUYEHHOCTb
MCIO0JIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH MEXaHWYECKHE IPOLECChl W SBJIEHUS, MCIOJIb3Ys
OCHOBHBIE TIOJIOKEHHUS M 3aKOHbl MEXaHUKU (OTHOCUTEIBHOCTb MEXAHUYECKOIO
JBYOKEHUS, (HOpMYITIl KMHEMATUKH PAaBHOYCKOPEHHOI'O JABIJKEHHS, MPeoOpa3oBaHUs
lammnes nns cKkOopocTM M HepeMenieHus, 3akoHbl  HproTOHa, mpUHIMO
OTHOCHUTEIBHOCTH ['anmmes, 3aKOH BCEMHPHOI'O TATOTEHUS, 3aKOHbl COXPaHEHUS
UMIyJbCca M MEXaHHYECKOW OHHEpruH, CBA3b pPabOTbl CHIBI C H3MEHEHHEM
MEXaHUYECKOW HSHEpruu, YyCIOBUS paBHOBECHS TBEPAOro Tena), MpPU ITOM
HCIOJIb30BaTh ~ MATEMAaTUYECKOE  BBIPAKEHHME  3aKOHOB,  YyKa3blBaTh  YCJIOBUS
MPUMEHUMOCTU (U3NYECKUX 3aKOHOB: NMpeoOpa3oBaHuii ['anunes, BTOPOro M TPETHEro
3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS UMITYJIbCA U MEXaHUYECKON SHEPruu, 3aKOHA
BCEMUPHOTO TATOTEHNUS;

aHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLECCHI U SBJICHUS, MCIOIb3Yys OCHOBHBIC
nonoxkeHuss MKT u 3akoHBl MOJEKYJIsIpHOM (U3MKH M TEPMOJUHAMUKH (CBS3b
JIaBJICHUS UJ€aJbHOr0 r'a3a Co CpeHENd KMHETUYECKOM SHEPruel TEenjoBOro ABUKEHUS
U KOHIIEHTpAllMel ero MoJIeKyJ, CBs3b TEMIIEpaTypbl BELIECTBA CO CpeAHEl
KMHETUYECKOM SHEprueil TemsjaoBOro JBM)XKEHHMS €ro 4YacTull, CBs3b JaBJICHUS
UJEAIbHOIO0 Ta3a C KOHIIEHTpallMel MOJIEKYJl M €ro TeMIlepaTypoH, ypaBHEHUE
Menneneesa—Knaneipona, nepBbli 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPaHEHHUS
SHEPrMM B TEIJIOBBIX IIpoleccax), NpU 3TOM MCIHOJIb30BaTh MaTEMAaTUUYECKOE
BBIPAJKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHMS IPUMEHUMOCTH ypaBHEHUs MeHneneeBa—
Kunaneitpona;

aHANM3UPOBATh M OOBICHATH DJCKTPUYECKUE SIBJICHHS, WCIOJNB3YS OCHOBHBIC
MOJIOKEHUS U 3aKOHBI 3JIEKTPOJMHAMUKH (3aKOH COXPaHEHHS 3JIEKTPUUYECKOro 3apsia,
3ak0oH  KynoHa, NOTEHUHMAIBHOCTh  DJIEKTPOCTATHYECKOrO  MOJs,  IPUHIUI
CYIIEPIIO3ULHN JJIEKTPUYECKUX IOJIEH, IIPH 3TOM YKa3blBasl YCIOBHUS IPUMEHUMOCTH
3akoHa KysnoHa, a Takke NpaKTUYECKH Ba)KHbIE€ COOTHOIIEHHMSA: 3aKOHbI Oma ams
y4acTKa LEeNU U U1 3aMKHYTOM 2JIEKTPUYECKOH 1enu, 3aKkoH Jxxoyins—JIeHna, npasuia
Kupxroda, 3axonsr @apanes A1 31€KTPOIN3a);

OMHUCHIBATh (PU3UYECKUE MPOIECCHl U SIBICHUS, UCIIOJb3Ys BEJMYUHBL: MepeMeleHHeE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TE€Jla U CUCTEMBI Tell, CUJIa, MOMEHT CHUJIbl, 1aBJICHUE,
NOTEHIMANbHAA DHEPrusi, KMHETUYecKas JHEpPrus, MeXaHWdyeckas SHeprus, paborta
CUJIBI, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CUja TKECTH, CUJa YHOPYrOCTH, CUJia
TPEHUs, MOIIIHOCTbh, SHEPTHUsl B3aUMOICHCTBUS Tena ¢ 3eMII€l BOIM3M e€ MOBEPXHOCTH,
SHeprust ympyrod aepopManuy HOPYKHUHBI, KOJMYECTBO TEIJIOThI, aOCOIIOTHAs
TeMmIreparypa Tejia, paboTa B TEPMOIAMHAMHKE, BHYTPEHHSS SHEPrusl HICaIbHOrO
OJTHOATOMHOI'0 Tra3a, paboTa HAeaJbHOr0 Ta3a, OTHOCHUTEJIbHAsl BIAKHOCTH BO3/AYXa,
KII[I waeanbHOro TEMJIOBOrO MJBHUIaTeNsd; 3JICKTPUUYECKOE II0JIe, HaNpsKEHHOCTh
IEKTPUYECKOr0 IOJs, HANPSHKEHHOCTh IOJS TOYEYHOrO 3apsia WM 3apsKEHHOTrO
niapa B BaKyyme U B JAMAJIEKTPUKE, MOTEHIMAN 3JEKTPOCTATUYECKOIO MO, Pa3HOCTb
MOTCHIIMAJIOB, JJIEKTPOJABMKYIIAS CUJIA, CHJIA TOKA, HANPSIKEHHE, MOIIHOCTh TOKa,
UIEKTpUUYECKass EMKOCTb IUIOCKONO KOHJAEHCATOpa, CONPOTHUBIICHHE YYacCTKa LENU C



MOCJIEOBATEIbHBIM U MApajUIeIbHbIM  COCJUHEHUEM  PE3UCTOPOB,  SHEPrus
AIEKTPHUYECKOr O MOJISI KOHJIEHCATOpa;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHHUS (PU3UYECKUX SIBJICHUH: MEXaHUYECKOE
JIBWKEHHE, TEIUIOBOE JBM)KEHME 4YacTUI BEUIECTBA, TEIUIOBOE PABHOBECHE,
OpoyHOBCKO€ NBIKeHUE, TU(Qy3Hs, HCIapeHue, KUIIEHNEe U KOHACHC AN, MJIaBICHUE
U KpUCTAJIM3alus, HANpPaBIEHHOCTb  TEIUIONEpPENauu,  NIEKTpU3alusg  Ted,
AKBUIIOTEHLIMAJIbHOCTD IOBEPXHOCTH 3apsKEHHOIO TPOBOAHMKA;

MIPOBOJIUTH HCCIIE0BAHME 3aBUCUMOCTH OJHON (U3UYECKOW BEIMYMHBI OT IPYrou ¢
UCTOJb30BAaHUEM TMPSAMBIX M3MEPEHUH, MPH OSTOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKCHpOBaTh Pe3yibTAaThl MOJYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BETUYHMH B BUJC
rpa¢uKkoB ¢ y4€roM aOCONIOTHBIX TMOTPEHIHOCTE H3MEpeHUi, AenaTh BBIBOIBI IO
pe3yibTaTaM UCCIIEOBAaHHUS;

IIPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3NUECKUX BEIMYMH, INPU OSTOM BBIOMpPATH
ONTUMAJIbHBIA METOJ H3MEPEHUs, OLICHUBaThb aOCOJIOTHBIE M OTHOCUTEJIbHbIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJUTh  OMNBITBI MO MPOBEPKE MPEAJIOKEHHOM TMIOTE3bl: IJaHUPOBATH
OKCIEPUMEHT,  CcOOMpaTh  JIKCHEPUMEHTAJbHYIO  YCTAaHOBKY,  aHaJIU3UPOBATH
MIOJIyYEHHbIE PE3YJIbTATHI U JI€JIaTh BHIBOJ O CTATyCE MPEIJI0AKEHHON TUIIOTE3bL;
co0o1aTh npaBuiia 0€30MaCHOr0 TPyAa NMPH MPOBEAEHUM HMCCIEIOBAaHUN B pamMKax
y4eOHOro SKCIEPUMEHTa, MPAaKTUKyMa U y4eOHO-MCCIIEe0BATEeIbCKON M MPOEKTHON
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHCTB M J1a00paTOpHOro
000pyI0BaHUS;

pemiaTh pacuy€THBIE 3aJa4yd C SIBHO 3aJaHHOW M HESBHO 3aJlaHHON (usmueckoit
MOJIENbI0: HA OCHOBAHHWH AaHalW3a YCJIOBHS OOOCHOBBIBATH BBHIOOP (DU3UYECKOU
MOJIENIM, OTBeyarolledl TpeOOoBaHMAM 3a/a4yd, NPUMEHITH (HOPMYJIBI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaThl (U3MYECKHX TEOPHH TpPH  HUCIOJIB30BAHUH
MaTEMaTUYECKUX METOAOB pEUICHMs 3ahad, MIPOBOAUTH pacuéTbl Ha OCHOBAHMHM
UMEIOIIMXCSA JIaHHBIX, AHAJU3UPOBATh pPE3YyJbTaTbl M KOPPEKTUPOBATH METOABI
pelIeHus ¢ y4ETOM MOITYYEHHBIX PE3yJIbTaTOB;

pelaTh KaueCTBEHHbIE 3a/1auu, TpeOyolue NPUMEHEHHs 3HaHUN U3 Pa3HbIX pa3[eiioB
Kypca (U3MKH, a TaKKe HHTErpallid 3HAHUW M3 JAPYTruX IMPEIMETOB €CTECTBEHHO-
HAay4YHOI'0 LMKJA: BBICTPAaUBATh JIOTMYECKYIO LENOYKY pacCyKIE€HHUH € Onopoil Ha
M3YyYEHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U (pU3HUECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHHUS OCHOBHBIX MPHHIIMIIOB pabOThI
M3MEPUTEIBHBIX IPUOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJIOIMUECKUX ITPOLIECCOB;
MPUBOAUTH MPUMEPBI BKJIa/1a POCCUICKUX U 3apyOexHBIX YIEHBIX -(DU3UKOB B pa3BUTHE
HAayKH, B OOBSCHEHHE IMPOLECCOB OKPYXKAIOMIEr0 MHpa, B pPa3BUTHE TEXHUKU H
TEXHOJOTHIA;

aHAJIM3UPOBATh M  OLEHUBATh IOCJEACTBHS OBITOBOM M  IPOU3BOJICTBEHHOMN
JEeSITEIbHOCTH 4YeJIOBeKa, CBSA3aHHOM C (U3WYECKMMHU IpoleccaMH, C TO3UIUN
9KOJIOTMYECKOU 0€30I1acHOCTH, MpEACTaBICHUI 0 panMoOHaIbHOM
MPUPOJIONONB30BAHUM, @ TAaKXKE Pa3yMHOM HCIOJIb30BAaHUM JOCTHKEHUM HayKu H
TEXHOJIOTUH JJIsl TalTbHEUIIIEr0 pa3BUTHS YEJIOBEYECKOro 00IIecTBa;

MPUMEHATH Pa3IMnYHbIE CITOCOOBI paboTh! ¢ HHpOpManuel GU3NIECKOTO COACPKAHUS C
UCIOJb30BAaHUEM  COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOIMH, TMpU  3TOM



UCIIOJIb30BaTh ~ COBPEMEHHblE  MH(MOPMALMOHHBIE  TEXHOJOIMHM Il  ITOMCKA,
nepepaboOTKU UM OPeabsABICHUS Yy4yeOHOW M HaydyHO-TOMYJSIpHOW UH(opManuu,
CTPYKTYpPUPOBAaHUS M MHTEpHpeTaluud HHPOPMALMM, HOIYYEHHOH M3 Pa3IUYHBIX
MCTOYHHUKOB, KPUTHUECKU aHAJIU3UPOBATH MOJydaeMylo HH(OPMAIUIO U OLIEHUBAThH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCA 3HAHMM, TaK W Ha OCHOBE aHalIM3a
MCTOYHHMKA HH(POPMALIHH;

IPOSIBJIAITH OPraHU3allMOHHBIE U I103HABATEJIbHBIE YMEHMSI CaMOCTOSTEIBHOIO
npuoOpeTeHHsl HOBBIX 3HAHMKW B MPOIECCE BBIMOMHEHHS NPOCKTHBIX M Yy4eOHO-
UCCIIE0BATENbCKUX padoT;

paboTaTh B TpyNIe ¢ UCHOJHEHHEM pa3IMYHBIX COLHUAIBHBIX POJIEH, MIaHUPOBATh
paboTy TpYIIbl, palUOHAIBHO paCIpeNeNsiTh AeATeIbHOCTh B HECTaHJAPTHBIX
CUTYaIUsX, aIeKBaTHO OI[EHUBATh BKJAJ KaXJIOr0 U3 YYaCTHUKOB T'PYIIIBI B PELICHHE
paccMaTpuBaeMoil poOieMsl;

IpOSBJISITH MOTHBALMIO K Oyaymed 1npodecCHOHANbHOW — AESTENbHOCTH IO
CHEIHUATBLHOCTIM (PU3UKO-TEXHUUECKOTO MPous.

K xonny o6yuenusi B 11 knacce npeMeTHbIe Pe3yNbTaThl Ha YIIIyOJEHHOM YPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y 00yUaAIOIINXCS YMEHUIA:

MOHUMAaTh pPOJIb (PU3UKM B HSKOHOMHUYECKOW, TEXHOJOTMYECKOM, COIUAIBHOU U
TUYECKOM cdepax NeATeIbHOCTH YeJIOBEeKa, poJib U MECTO (PU3MKU B COBPEMEHHOU
Hay4YyHOW KapTUHE MHUPA, POJIb ACTPOHOMUU B NMPAKTUUYECKON IEATEIbHOCTH YeJI0BEeKa U
JalbHEHIIEM  HAyYHO-TEXHUYECKOM  pa3BUTHUH, 3HaYEHHe OIMcaTeIbHOM,
CHUCTEMaTU3UPYIOIIeH, OOBSICHUTEIBPHON M NMPOTHOCTUYECKOW (PyHKIUN ¢uzndeckoi
TEOPUU — DIIEKTPOJUHAMHUKH, CIIEHUATBHON TEOPHUH OTHOCHUTEIBbHOCTH, KBaHTOBOM
bu3ukn, posb GU3NYECKOl Teopuu B (HOPMHPOBAHUM MPEACTABICHUN O (U3UUIECKON
KapTHHE MHpa, MecTO (PU3MUECKOil KapTHHBI MHUpa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAaY4HbIX IIPEJICTaBIEHUN O IPUPOJE;

pa3nuyaTh YCIOBHMSI TPUMEHHUMOCTH Mojenedl ¢GU3MYecKux Tel U IPOIECCOB
(sBieHUI): ONHOPOAHOE DOJIEKTPUYECKOE U  OJHOPOAHOE MAarHUTHOE TMOJI,
rapMOHHUYECKHE KOoleOaHus, MaTeMaTUYeCKUd MAasATHHUK, HUICAJbHBIA MPYKUHHBINA
MasITHUK, TApMOHHYECKHE BOJHBI, HJI€aIbHbIH KOJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a,
Mojiesiel aToOMa, aTOMHOT'O Si7Ipa U KBAHTOBOM MOJIENIU CBETA;

pa3nuyaTth YCIOBHS (TpaHULBI, O0JAacTH) NPUMEHHUMOCTH (U3HUYECKHX 3aKOHOB,
[IOHMMAaTh BceoOIMH XapakTep (yHAAMEHTAJIbHBIX 3aKOHOB M OIrPaHUYEHHOCTb
HCIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIC MPOLECCHl W SBIEHUS, HCIOJB3YS
OCHOBHBIE€ TIOJIOKEHHUS M 3aKOHbl BJIEKTPOAMHAMUKA M CHELHAIbHOM TEOpUHU
OTHOCUTEIBHOCTU (3aKOH COXpaHEHUs 3JEKTPUYECKOro 3apsjaa, cuia Amriepa, cuia
Jlopennia, 3akoH 3JIGKTpOMarHWTHOM WHAyKWU, npaBuio Jlenma, cBsazp DOJIC
CaMOMHJYKIIMM B 3JIEMEHTE SJIEKTPUUYECKOH II€NU CO CKOPOCThIO M3MEHEHUS CHUJIBI
TOKa, IOCTYJIaThl CIIEIMAIbHON TEOPUN OTHOCUTEIILHOCTH DUHINTEIHA);
aHAJIM3UPOBATH U OOBSICHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCIIOJb3YS MOJI0KEHHUS
KBaHTOBOW ¢u3uku (ypaBHeHHe OWHIUTeiHa 11 (oTtorddexra, mepBblii U BTOpOH
noctynatel bopa, mpuHUKI cooTHOLIEHUST HeomnpeaenéHHocTel I 'eiizendepra, 3aKOHbI
COXpaHEHUs 3apsAA0BOr0 U MAacCOBOTO YMCET M DHEPTUU B SICPHBIX PEaKIUsAX, 3aKOH
pPaOaKTUBHOT'O pacraja);



OINUCHIBATh (PU3UYECKUE MPOLIECCHI U SBJIECHUS, UCIOJb3Ys BEIUUNHBI: HAIPSDKEHHOCTh
AJIEKTPUYECKOr0  MOJs, MOTEHUHAd  3JIEKTPOCTaTHUECKOro  IOJsl, Pa3sHOCTh
MOTEHI[MAJIOB, 3JEKTPOABMKYLIAs CUJIAa, MHAYKLUHMS MAarHUTHOTO I0JI, MarHUTHBIN
[OTOK, cuja Ammepa, UHAYKTUBHOCTb, S3JIEKTPOABMXKYLIAs CHJIAa CaMOMHIYKIIUH,
SHEPrusl MAarHUTHOT'O TOJISl TPOBOJAHHUKA C TOKOM, PENSATUBUCTCKUN HMMITYNbC, MOJHAS
SHEPrusi, JHEPTUs MOKOsI CBOOOTHON YaCTUIIBI, SHEPrUs U UMIYJIbC (POTOHA, MACCOBOE
YUCIIO U 3apsijl siipa, SHEPTUsl CBA3U SAPa;

OOBSCHATHL OCOOEHHOCTH MPOTEKAHUS (PU3MUECKUX SBICHHUM: 3JIEKTPOMAarHUTHAas
WHAYKIHS, CAMOMHAYKIIMS, pe30HaHC, MHTephepeHlIus BOJIH, AU(paKius, AUCIIEPCHs,
MOJIHOE BHYTPEHHEE OTpakeHHue, GoTodnekrpuieckuii apdexrt (dhororddekr), anbda-
u Oera-pacmaabl  sAaep, TaMMa-u3iIydeHue sjaep, (usnueckue  MPUHIIMIIBI
CTHEKTPaJIbHOrO aHajM3a 1 paboThI Ja3epa;

OIpeneNaTh HalpaBiIeHUE WHIAYKIMM MarHUTHOIO IOJISI IPOBOJHUKA C TOKOM, CHUJIbI
Awmnepa u cuibl JlopeHna;

CTPOUTHb H300pa)KEHUE, CO3[JaBaeMoOe IIJIOCKUM 3EpKaJioM, TOHKOM JMH30H, H
PAacCYUTHIBATD €r0 XapaKTEePUCTUKH;

[IPUMEHSATh OCHOBOIIOJIATaIOIINE ACTPOHOMUUYECKUE MOHSATUS, TEOPUU U 3aKOHBI JJIs
aHanmmM3a M OOBsICHEHHS (PU3MUECKUX IMPOLECCOB, MPOUCXOASIIIMX B 3BE3AAX, B
3BE3MHBIX CHUCTEMaX, B MEKTalaKTUYECKOM cpeae; IBUKEHHS HEOECHBIX Ted,
SBOJIIOIMH 3BE31T 1 Beenennoi;

MPOBOUTH HUCCIICAOBAHHE 3aBUCHMOCTEH (PU3MYECKHX BEIHYHUH C HCIOIH30BAHHEM
IPSMbIX U3MEPEHUH, IPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTAThI
MOJyYeHHOW 3aBHCHMOCTH (PU3MUECKUX BEJIWYUH B BHUAE TpaduKoB C y4ETOM
aOCOJIOTHBIX ~MOTPEUIHOCTeH HW3MEpeHuH, JenaTh BBIBOJABI IO  pe3yibTaTam
UCCIIEZIOBAHHS;

MPOBONUTH KOCBEHHbIE H3MepeHHs (U3NYECKUX BEIHYMH, MPU OSTOM BBIOMPATH
ONTUMAJIbHBIA METOJ HW3MEPEHUs, OLICHUBaTb aOCONIOTHBIE M OTHOCUTEJIbHBIE
MOTPELIHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHU;

IPOBOAUTh  ONBITHI MO MPOBEPKE MPEIJIOKEHHOHM T'MIOTE3bl: IJIAHUPOBATH
OKCIEPUMEHT,  coOMpaTh  JKCHEPUMEHTAJbHYIO  YCTAaHOBKY,  AaHaJIU3UPOBATH
MOJIyYEHHBbIE PE3YJIbTAThI U J1€JaTh BHIBOJ O CTATyCE IPEIJIOKEHHON IMIIOTE3bI,
OIKCHIBATh METO/ABI OTYyYEHHS HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

co0Mo1aTh mpaBuiIa 0€30MacHOro TpyAa MPU MPOBENEHUH HMCCIEAOBAHUN B paMKax
y4eOHOro SKCIEePUMEHTa, MPAaKTHUKyMa U y4eOHO-MCCIEeOBATEeNbCKOW M TPOEKTHOMN
JESITEIPHOCTH C HCIOJNB30BAHMEM M3MEPUTEIbHBIX YCTPOHCTB U J1a0OpaTOPHOTrO
000opyI0BaHUS;

pemiath pacy€THbBIC 3aJa4d C SBHO 3a/JIaHHOW M HESBHO 3aJaHHON (PHU3NYECKON
MOJIE€NbIO: HA OCHOBAaHMM aHalW3a YCJIOBMS BbIOMpaTh (U3NYECKHE MOJEH,
OTBeyarole TpeOOBaHUAM 3aJaul, IPUMEHSTh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
NoCTyNaThl (PU3MYECKUX TEOpUH MpHU HCHOJIB30BAHUM MaTeMaTHUYECKUX METOJI0B
pelieHuss 3ajad, MPOBOJAUTH pPAacy€Thl HAa OCHOBAHWU HMEIOIIUXCA JIAHHBIX,
aHAJIN3UPOBATh PE3YyJbTaThl M KOPPEKTHUPOBAaTh METOAbl PEIIEHUS C Y4ETOM
MIOJTyYEHHBIX PE3YJIbTaTOB;

pelaTh KauecTBEHHBIE 3a/1a4u, TpeOyrolue MPUMEHEHHs 3HaHUN U3 Pa3HbIX pa3esioB
Kypca (U3MKM, a TaKKe HMHTErpallud 3HAHUN M3 JAPYTuX INPEIMETOB E€CTECTBEHHO-



HAay4YHOI'0 LMKJA: BBICTPAUBATH JIOTMUECKYIO LIEMIOYKY pacCyKIE€HUH C Omopod Ha
M3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBICHMUS,

UCIOJb30BaTh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHHUS OCHOBHBIX MPHHIIMIIOB pabOThI
M3MEPUTEIBHBIX IPUOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJIOIMUECKUX ITPOLIECCOB;
IPUBOAUTD IIPUMEPHI BKJIa/1a POCCUICKUX U 3apyOexHbIX YUEHBIX -(DU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE IIPOI[ECCOB OKPYKAIOIIEro MHpAa, B pa3BUTHE TEXHUKH H
TEXHOJIOTHM;

aHAJIM3UPOBATh M  OIEHUBATh IMOCIEACTBHS OBITOBOH ¥  IPOU3BOJCTBEHHOMN
JEeSITeIbHOCTH YeJIOBEKa, CBA3aHHOW C (U3WYECKUMHU MPOLECCaMH, C MO3UIUI
HKOJIOTUYECKON 0€301acHOCTH, MpeCcTaBICHUM 0 paluoHaIbHOM
MPUPOJIONIONB30BAHUM, @ TaKXKE€ PasyMHOM HCIOJIb30BAHUHM JOCTHKEHHH HayKu H
TEXHOJIOTHH JUIs JabHENIIero pa3BUTHS YeJI0BEYECKOro 00IIeCTBa;

MPUMEHSTH Pa3IMyYHbIe CIIOCOOBI paboThl ¢ UHpOpMannel GpU3nUecKoro coaep:kaHus ¢
UCIOJb30BAHUEM  COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTMH, HIpU 3ITOM
UCMOJb30BaTh ~ COBPEMEHHbIEe  MH(GOPMALlMOHHBIE  TEXHOJIOTUM U1  IIOHCKa,
nepepaboOTKU ¥ TPeabsABICHHUS Yy4yeOHOW U HaydHO-TOMyJSIpHOW WH(opManuu,
CTPYKTYpUPOBAaHUS U HHTEpIpeTanuyd HHPOpPMALUU, TMOTYYECHHOH H3 Pa3IUYHBIX
MCTOYHHUKOB, KPUTHUYECKU aHAIU3UPOBAThH MOJTyYaeMyr0 HH(QOPMALIHIO U OI[EHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HUMEIOIIMXCA 3HAHUW, TaK M Ha OCHOBE aHaiIu3a
HMCTOYHHUKA MH(POPMAILIVH;

[POSIBJISITh OPraHU3allMOHHBIE W  I103HABAaTEJIbHbIE YMEHHUS CaMOCTOSATEIbHOIO
NpUoOpeTeHHs] HOBBIX 3HAHUH B MPOLIECCE BBIMOJIHEHUSI MPOEKTHBIX U y4eOHO-
HCCIIEZI0BATEIbCKUX paboT;

paboTaTh B TpyIIE C HCIOJIHEHHEM pPAa3JIHMYHBIX COLMAIBHBIX POJICH, MIAHUPOBATH
paboTy TpyYMIbl, paldOHAILHO pACIpPENeNsiTh JACATeTbHOCTh B HECTaHJAPTHBIX
CUTYalUsX, aleKBaTHO OL[EHMBATh BKJAJ Ka)kJI0r0 U3 YYaCTHUKOB I'PYIIBl B PELICHUE
paccMaTpuBaeMon poOIEMBI;

NpOSBIISITh  MOTHBALMI0O K  Oyaymed npodeccHOoHaNbHOW — AEATENbHOCTH IO
CHENHAIBHOCTAM (PU3HKO-TEXHUYECKOTO MPOQUIIS.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoasnsie | IlpakTuyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. HAYUHBIM METO/I IIO3HAHUSA ITPUPO/IbBI
. but6mmoreka [JOK
1.1 Hay4nbIit MeTo/] TO3HAHUS TPUPOABI 6 0 0 https://m.edsoo.ru/741bf72
Hroro no pazueiy 6
Paznen 2. MEXAHUKA
Bbu6morexa IIOK
2.1 K 1 1
HHEMATIA 0 0 https://m.edso0.ru/7f41bf72
bub6mmoreka [JOK
22 Auramiia 10 0 0 https://m.edso00.ru/7f41bf72
. bubmmoreka [{OK
23 Cratuica TBEpAOIO Teita > L 0 https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
24 3 10 1 0
AROERS CORpEEEE 8 Messiie https://m.edsoo.ru/7f41bf72
Hroro no pazueiy 35
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TCOPHH 15 1 0 E’[I'/[I[?SHII//I;T:cIj{saogrouﬁ £41bF72
bu6moreka IIOK
3.2 Tepmoannamuka. T eryIoBbIe MaITUHbBI 20 1 0 https://m.edsoo.ru/7fA1bf72
3.3 ArperaTtHbie cocTossHUS BeniecTBa. Da3oBbie 14 1 0 bubmmorexa [{OK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

TIEePEXOBI https://m.edsoo.ru/7f41bf72
Hroro mno pazneny 49
Paznen 4. JIEKTPOJAMHAMUKA
but6moreka [JOK
4.1 24
MeKTpiecKoe more 0 https://m.edsoo.ru/7f41bf72
. . bubmmoreka [JOK
4.2 I1 24 0
OCTOSIHHBIHN 3JIEKTPHY €CKHUI TOK httos://m.eds00.ru/TfA1b72
bu6moreka [IOK
4. T
3 OFH B PASIIIHPIN Cpetax 6 0 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 54
Paznen 5. PUSHUYECKUINA TPAKTUKYM
5.1 ®u3nyeckuil MpakKTHKYM 16 16
Wroro mo pazneny 16
PesepBHOE Bpems 10 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 16



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KUIACC

KoanuyecTBo yacon DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB H TeM ugpossbie
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NMporpaMMmbl Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. JIEKTPOANHAMMUKA
bu6moreka [IOK
11 Marmutiioe noze 14 L 0 https://m.edsoo.ru/7f41c97¢c
but6mmoreka [JOK
1.2 1 1
ICKTPOMATHHTHAS HHAYKIHS 3 0 https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6moreka [JOK
2.1 M 1 1 1
CXAHMHECKHUC KONCOAHHA 0 https://m.edsoo.ru/7f41c97c
but6mmoreka [JOK
2.2 15 1 0
DIICKTPOMATHHTHbIC KONCOaRNA https://m.edsoo.ru/7f41c97c
53 MexaHuuecKue 1 3JEKTPOMarHUTHbIE 10 1 0 bubmmoreka [JOK
' BOJIHEI https://m.edso0.ru/7f41c97¢c
but6moreka [JOK
24 (0] 25 1 0
e https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 60
Pasznen 3. OCHOBBI CIEIIMAJIBHOM TEOPUHA OTHOCHUTEJBHOCTH
bubmumoreka [IOK
3.1 T 5 0 0
Ocuoser CTO https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 3)
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Paznen 4. KBAHTOBAS ®U3UKA

bubmmoreka [IOK
4.1 K - i 1
OPHYCHYIAPHOBOMHOBOM AYAIHEM > 0 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 dusiika atoma > 0 https://m.edso0.ru/7f41c97¢
43 ®du3nKa aTOMHOTO Si7ipa v 3JIEMEHTaAPHbBIX 5 0 bubmmoreka [JOK
' YACTHII https://m.edsoo.ru/7f41c97¢c
Htoro no pazgeny 25
Paznen 5. JIEMEHTbBI ACTPOHOMUU U ACTPO®PU3ZUKHU
bu6moreka [JOK
51 5 12 0
JICMCHTEI ACTPOHOMHH 1 ACTPOPHU3HKI https://m.edsoo.ru/7f41c97c
Uroro no pazneny 12
Paznen 6. PUSHNUECKHUN IPAKTUKYM
6.1 dusnueckuil IpakTUKYM 16 16
Wroro no pazneny 16
Paznen 7. OBOBLIAIOHIEE IOBTOPEHHUE
CucremaTuzanus u 00001IeHNE
71 MPEAMETHOTO COJIEPIKAHUS U OITBITa 15 0
' JEeSITEIbHOCTH, TIPUOOPETEHHOTO TTPH
u3ydeHuu Kypca ¢usuku 10 — 11 xnaccon
Uroro no pazneny 15
Pe3epBHOE Bpems 10 0
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 17
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YYEBHO-METOJNYECKOE OBECIEYEHUE OGPA3OBATEJLHOTO
MMPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JIUISI VUEHUKA

» ®usuka, 10 kmace/ Maxkutes I'.41., ByxoBues b.b., Corckuit H.H. mox penaxmueit
[MapdentoeBoit H.A., AxunonepHoe obmiectBo «M3narensctBo «IIpocBenienue»
» ®usuka, 11 knace/ Msxumes I'.J1., bByxosues b.b., Hapyrun B.M. mox penakmueit

[TapdentneBoit H.A., AxunonepHoe oduectso «M3narensctBo «IIpocsenienue»

METOAUYECKHUE MATEPUAJIBI IS YYUTEJIA

1.®enepanbHas pabouas mporpamma cpeaHero odmero oopazopanus. Pusuka. Y riry0aeHHBIN
ypoBenb (11 10-11 kitaccoB 06pa3oBaTenbHbIX opraHu3auuil). UHCTUTYT cTpaTeruu pa3BUTUs
oOpa3zoBanus, 2023.

2.B.A.Bonxkos. [Toypounsie pazpabotku no ¢pusuke 10 k1. Mocksa "BAKO", 2006.
3.B.A.Bonkog. [Toypounsie pa3pabotku no ¢usuke 11 k1. Mocksa "BAKO", 2006.
4.B.b.JIa6koBckwmii. 220 3amau o ¢usuke ¢ pemeHusmu 10-11 k1. Mocksa "lIpocBemenue”,
2006.

5.B.JlemxoBuy, JI.JlemxoBuu. CoopHUK 3ama4 o ¢pusuke 10-11 ka1 Mocksa "Acrtpens", 2001.
6.KoHnTponb 3HaHUH, yMeHuil 1 HaBbIKOB ydanmmxcs 10-11 k1. Mocksa "IIpocsemenne"”, 2008.
7.AI1.PeimkeBuy, I1.A.PeimkeBuu. CoopHuk 3ana4 o gusuke 10-11 k1. Mocksa

"I[IpocBemienue".

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

bub6muoreka ITOK https://m.edsoo.ru/






