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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOIT'PAMMbBI YYEEHOU
JAACHUIIJIMHBI OY /.11 ®U3UKA

1.1. Mecro AUCHMIUIMHBI B CTPYKType OCHOBHOH NPO(eCCHOHAIBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI:

[Iporpamma JUCLUIIINHBI ABJIAETCSA 4acTbIO OCHOBHOM
npodeccuoHanbHol oOpa3zoBatenbHOM mporpammbl CIIO, peanusyemoit Ha 0asze
OCHOBHOTO 00II1ero 00pa30BaHusl, U BXOJUT B 00I1€00pa30BaTeIbHbIN ITUKI Y4eOHOTO
IU1aHa.

Pabouass mporpamma y4eOHOW AMCHMIUIMHBI pa3pabOoTaHa Ha OCHOBE
®denepanbHOTO TOCYAAPCTBEHHOIO 00PAa30BaTEIBHOTO CTaHAApTa CPEIHEr0 OOIIEero
oOpazoBanus (yTB. mpuKa3oM MuHucTepcTBa oOpa3oBanus u Hayku PD 16.11.2022 r.
Ne 993) u mpumepHO  OCHOBHOUI 0Opa30BaTEIbLHON MPOrpaMMbl, OJI0OPEHHOM
pemieHueM  QenepalbHOTO  y4eOHO-METOIUYECKOr0o OOBEAMHEHUS MO  O0IIeMy
ob6pazoBanuro (IpoTokoi oT 15.09.2022 1. Ne6/22)

1.2. I.Ie.m; H INIAHUPYEMBbIC PE3YJAbTATbI OCBOCHUS JUCIHUIIIMHbI

1.2.1. Heasimu usyyeHus pU3UKH ABJIAIOTCH:

* (opmupoBaHHe y OOYYAIONMIUXCS YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHUS,
3HAUUMOCTH  (PU3WYECKUX 3HAHUW 11  COBPEMEHHOTO  KBaTU(UIIMPOBAHHOTO
CHEIUATKICTA MPU OCYIIECTBICHUU €T0 TPO(PEeCCHOHATBLHOM eI TeIbHOCTH;

* OBJIaJICHUE CIEIM(PUYECKON CUCTEMON (PU3NYECKUX MOHATUIA, TEPMUHOIOTHUEH
1 CUMBOJIMKOM;

* OCBOEHHE OCHOBHBIX (PM3MUECKUX TEOPU, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIQJICHUE OCHOBHBIMHU METOJIaMM HAy4YHOTO TIO3HAHUS  MPHUPOJIBI,
UCIIOIb3YyeMbIMU B (u3uke (HaOIIO/IeHUe, OINMCAaHHE, W3MEpPEHUE, BbIJIBI)KCHUE
TUIIOTE3, MPOBEJICHUE IKCIIEPUMEHTA);

* OBJIQJICHUE yMEHUSIMU O0OpabaThiBaTh JaHHBIE JKCICPUMEHTA, OOBICHSITH
MOJIyYEHHbIE PE3yJIbTaThl, YCTAHABIUBATH 3aBUCUMOCTU MEXAYy (HU3NUYECKUMU
BEJIMYMHAMH B HAOII0JIJAEMOM SIBJICHUU, J€1aTh BHIBOIbI;

* (opmupoBanue ymeHHUs pemaTh (U3NUECKHE 3aJaud pPa3HbIX YPOBHEH
CJI0’KHOCTH;

* pa3BUTHUE TIO3HABATEIIbHBIX WHTEPECOB, HMHTEIJIEKTYaJbHBIX M TBOPUYECKUX
CIOCOOHOCTEN B Tpoliecce MPUOOPETEHUsS 3HAHUN C HUCIOJIB30BAHUEM Pa3TUYHBIX
HMCTOYHUKOB MH(OPMAIIUHU U COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHH; YMEHUN
dbopmynupoBaTh W OOOCHOBBIBATH COOCTBEHHYIO TIO3WIIMIO TIO OTHOIIEHUIO K
buznueckoi nHOpMaIUK, TOTydYaeMOn U3 Pa3HbIX HICTOYHUKOB;

* BOCIIUTAHUE YYBCTBA TOPJOCTH 32 POCCUUCKYIO (DU3UYECKYIO HAYKY.

Oco0eHHOCThIO (POPMUPOBAHUSL COBOKYIHOCTH 3a7a4 M3y4eHUs (PU3UKHU s
CUCTEMBI  cpenHero  npodecCHOHANIBHOTO  OOpa3oBaHMsS  3aKIIOYaeTcs B
HEO0OXOIMMOCTH peau3aiiy MpoPecCuOHAIILHON HANIPABJICHHOCTH PEIIaeMbIX 3aj1ad,
y4éTa 0COOEHHOCTEH cephl ASATEIBHOCTH OYyIIHNX CIICIIHAIHCTOBR.

OcBoenune kypca OJ] «duznka» npeanojaraet peieHue caeayonmx 3a1ay:



* npuoOpeTeHre 3HaHUM 0 (QyHAAMEHTAIbHBIX (U3MUECKUX 3aKOHAX, JeKAIIUX
B OCHOBE COBPEMEHHOW (DU3MYECKON KapTUHBI MHpaA, MPUHILIMUIOB JCHCTBUSA
TEXHUYECKUX YCTPOMCTB W MPOU3BOACTBEHHBIX IPOIECCOB, O Hauboiee Ba)XKHBIX
OTKpPBITUSAX B OOJACTH (PU3MKH, OKA3aBIIMX OIPEACIIAIONICe BIMSIHUE HAa Pa3BUTHE
TEXHUKU U TEXHOJIOTUU;

* NMOHMMaHHE (PU3NYECKOW CYUIHOCTH SIBICHUH, MPOSBIAIOIIMXCSI B paMKax
IPOU3BOJICTBEHHOM JI€ATEIbHOCTH;

* OCBOEHHE CMOCOOOB HCIONb30BaHUS (U3MUECKUX 3HAHUM Ui pelieHus
OPAaKTUYECKUX M NPOPECCHOHANbHBIX 3a/1ay, OOBSICHEHMs SIBICHUNH MPUPOJIBI,
IPOU3BOJCTBEHHBIX M  TEXHOJOTMYECKMX IPOLECCOB, IPUHLUIIOB JIEUCTBUS
TEXHUYECKUX MPUOOPOB U YCTPOMCTB, oOecrieyeHus: 0e30M1acHOCTH MPOU3BOJCTBA U
OXpaHsbl IPUPOJIBL;

* (hopmupoBaHre yMeHUH pemaTh y4eOHO- MPaKTHUECKUE 3aaun (PU3MUEeCcKOro
coziepKaHus ¢ y4€TOM npodhecCruOHANbHON HAaPaBIEHHOCTH;

* MpUOOpETEHNE ONbITa MO3HAHUS U CAMOIO3HAHUS;, YMEHUW CTaBUTh 3aJaud U
pemarb npooJieMbl ¢ YY4ETOM MPodhecCUuOHANBHONW HAIIPABIEHHOCTH;

* popMupoOBaHUE YMEHHI HCKaTh, aHAIIU3UPOBATH U 00padaThIBaTh (PU3HUECKYIO
uHpOopMaIUIo ¢ Y4ETOM pOo(hecCHOHATBFHOM HAMIPABICHHOCTH;

* [IOJArOTOBKA 00YyYaroIUXCsl K YCIIEIIHOMY OCBOCHMIO JUCUUIUIMH U MOAYJIEH
npo¢eCcCHOHATBHOTO IMKIa: (POPMUPOBAHME Y HUX YMEHHUH W ONIbITA JIEATEIbHOCTH,
XapaKTepHbIX g mpodeccuid / MOHKHOCTEH CHYKallUX WM CHEIUATbHOCTEH,
[OJIy4aeMbIX B IPOPECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3aLusX;

* TIOJrOTOBKA K (POPMUPOBAHUIO OOIIMX KOMIIETEHIMM OyAyLIero cuenuaincTa:
caMo00pa3oBaHusl, KOMMYHHUKAIlUM, COTPYJHUYECTBA, MPUHATUS pPEIICHUNH B
CTaHJAAPTHOM M  HECTAHJAPTHOM  CHUTyalusiX, MPOCKTUPOBAHMS, MPOBEACHUS
buzndyecknx uzmMepeHui, 3pHEeKTUBHOTO U OE30MACHOTO HMCIOJIb30BAHUS PA3IMUHBIX
TEXHUYECKUX YCTPOMCTB, COOJIOJEHUs TMpaBWJ OXpaHbl Tpylda mpu padoTe ¢
(duznueckumMu NpuOOpaMu U 000PYTOBAHUEM.

B pesynbraTe 0CBOCHUS JUCHUILIMHBI 00YUYaIOIIUNCS TOJDKEH 3HATh:

* CMBICJI MIOHATHN: (PU3UYECKOE SIBJICHUE, TMIOTE3a, 3aKOH, TEOPHSs, BEIIECTBO,
B3aMMOJICMCTBHE, AJIEKTPOMArHUTHOE IIOJie, BOJIHA, (POTOH, aTOM, aTOMHOE SIpo,
MOHU3UPYIOIINE U3TYyYEHUS;

* CMbICT (PU3MUECKUX BEJIMYMH: CKOPOCTb, YCKOPEHHE, Macca, CHila, UMITYJIbC,
paboTa, MexaHWYecKasi SHEprusi, BHYTPEHHSs SHEprusi, aOCOJIOTHAas TeMIeparypa,
CpPEIHsAsI KWMHETHUYECKas DSHEpPIrWs YacTHIl BEIIECTBA, KOJUYECTBO  TEILIOTHI,
AJIEMEHTAPHBIN JJIEKTPUUYECKUN 3apsiz;

* cCMbICH (U3UMYECKUX 3aKOHOB KJIACCUYECKOM MEXAaHHMKH, BCEMHUPHOTO
TATOTEHUS, COXPAHEHUs DHEPruu, UMIyJbCa M  DIIEKTPUUECKOro  3apdna,
TEPMOJIMHAMHUKH, JIEKTPOMAarHUTHOW MHIAYKIUHU, GOoTOdDPeKTa;

* BKJIQJl POCCUICKUX U 3apyO€KHBIX YUEHBIX, OKa3aBIIMX HAWOOJIbILIEE BIHUSIHHE
Ha pa3BUTHE (DU3UKU;

B pe3ynbraTe 0CBOCHHS IUCHUIUIMHBI O0YYaIOIIHIICS TOMKEH YMETh:

* IPOBOJUTH HAOIIOACHUS, TUIAHUPOBATH U BBIMOJIHITH SKCIIEPUMEHTHI,

* BBIJIBUTaTh T'MIOTE3bI U CTPOUTH MOJIEIIH,



* IPUMEHSATH MOJYYEHHbIC 3HaHUS 10 (PU3UKe 111 0OBSICHEHUs] Pa3HOOOPA3HBIX
(bU3UYECKUX SABICHUN U CBOWCTB BEILIECTB;

* IPAKTUYECKHU UCIIOJIH30BaTh (PU3UUECKHUE 3HAHMUS;

* OLICHUBATH JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(OpMaLIUH;

* UCIIOJIb30BaTh MPUOOPETCHHBIE 3HAHUSL U YMEHUS JIJIs1 PEIICHUS TPAKTUUYECKUX
3a]a4 TIOBCETHEBHOM JKM3HM, oOecreueHUs: Oe30MacHOCTH COOCTBEHHOW JKU3HHU,
PalMOHAIILHOTO MPUPOAONOIB30BAHUS U OXPaHbl OKPYKAIOIIEH CPeIbl.

* ONUCHIBATH U OOBSACHATH (PU3WYECKUE SIBICHUS U CBOWCTBA TEJ: CBOMCTBA
ra3oB, KUJIKOCTEW U TBEPIBIX TEJ; JIEKTPOMArHUTHYIO MHIYKIIHMIO, pACOPOCTPAHEHHE
AJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOICTBAa CBETA; W3JIyYEHUE U IMOIJIOUICHUE
cBeta aToMoM; (oTod(PheKT;

* OTJIMYATh TUITOTE3bI OT HAYYHBIX TEOPHIL;

* JIeJIaTh BBIBOJIBI HA OCHOBE DKCIIEPUMEHTAJIBHBIX JaHHBIX;

* MPUBOJUTHL MPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIOJCHHUS U HKCICPUMEHT
SIBJISIFOTCSL OCHOBOM 711 BBIJIBMDKCHUSI THIIOTE3 W TEOPHUH, MO3BOJSIOT MPOBEPUTH
UCTUHHOCTh TEOPETHUUYECKUX BBIBOJIOB; (U3UYECKAasT TEOpHUs JaeT BO3MOXKHOCTh
OOBSICHSITh WM3BECTHBIC SIBJICHUS MPUPOJbI U HayudHble (DAKThI, MpPEACKa3bIBaTh €IIe
HEU3BECTHbIC SABJICHUS;

*TIPUBOJIUTh TPUMEPHI MPAKTHUYECKOTO HWCIIONBh30BAHUSA (HU3UUECKUX 3HAHUI:
3aKOHOB MEXAHUKH, TEPMOJUHAMUKHA U JIEKTPOJUHAMUKHU B SHEPIETUKE; PA3TUUHBIX
BUJIOB DJICKTPOMArHUTHBIX W3JIYYEHUM [JI Pa3BUTHS PAIUO U TEICKOMMYHUKAIUU,
KBaHTOBOW (DU3UKU B CO3/IaHUHU SJIEPHOUN SHEPTETHKH, JIA3EPOB;

* BOCIIPUHUMATh U HA OCHOBE MOJIYYEHHBIX 3HAHUN CAMOCTOSITEIbHO OIIEHUBATh
uHpopmalmio, conaepxkaiyrocss B coobmenusx CMU, WatepHere, Hay4dHO-
MOMYJISIPHBIX CTaThAX.

* IPUMEHSTH MMOJYYCHHBIC 3HAHUSI I pelieHns PU3NUYECKUX 3a/1a4;

e ompeAessATh XapakTep (u3MUecKoro mporecca Mo rpaduxy, TaOIuIE,
(opmyre;

* UBMEPATH Pl PU3NUECKUX BEIUYUH, MPEJICTABIISISL PE3YJIbTAaThl U3MEPEHUN C
Y4ETOM MX IOIPEIIHOCTEMN.



1.2.2. Ilnanupyemblie 00pa3oBaTe/ibHbIe Pe3yJIbTATHI

B pamkax mnporpaMmsl

y4eOHOW  JUCITUTUTHHBI

00yYarOIIMMUCS CIEYIOIUX PE3yIbTaTOB:

IUIaHUPYCTCA OCBOCHHC

Koa u HauMeHOBaHHUe

Hﬂa}mpyeMue pe3yJbTaThbl OCBOCHUA TUCHUIIJIMHBI

$3£r:£z{elﬁ$x JInaHoCTHBIE: MertanpeamMeTrHble: IIpeaxmeTHbIE:
OK 01 Breibupars | JI.1. Pazsutue | M.1.Ucnons3oBanue | I1.1.DopmupoBanue
CTOCO0BI pEILIeHUs | YyBCTBA TOPJOCTH U | PA3IUYHBIX  BHUJOB | IPEACTABICHUH O pOJIM H
3a1a4y yBa)KCHUS K | MO3HaBaTEIbHON MecTe buzuku B
npodeccrnoHaTBLHOMI HCTOPUU U | ACSTEIbHOCTH  JJISI | COBPEMEHHOM HAY4YHOU
JeSITeNIbHOCTH JOCTHKEHUSIM pelieHus KapTUHE MHpA; TMOHHUMaHUE
IIPUMEHUTEIBHO K | OT€YECTBEHHOU ¢usnueckux 3amady, | pusnyeckon CYLLHOCTHU
pa3IMYHbIM ¢bu3nyeckoil Hayku; | IPUMEHEHUE Ha0JI0/TaeMBIX BO
KOHTEKCTaM; ¢busnvecku OCHOBHBIX METOJOB | BceneHHOM sBIICHUN, pOJIH
rpaMOTHOE MO3HAHUS ¢buzukn B (hopMHUpPOBaAHUH
MIOBE/ICHNE B | (HaOmoeHus, Kpyrosopa u
npodeccruoHanbHOM | onmucaHus, (GyHKIIMOHATILHOM
JESTENIbHOCTH U | U3MEpEeHHUH, I'PaMOTHOCTH YeJOBEKa JUIs
OBITY IpH | DKCIEpUMEHTA) IS | PEeLIeHUs MPAKTHUECKHUX
oOparieHun C | U3y4eHus 3a1a4
npudopamu U | pa3IMYHBIX CTOPOH
YCTPONCTBAMU OKpY’KaoIIe
JIEHCTBUTEILHOCTH
OK 02 Ucnonb3oBars | JI.2. I'otoBHOCTh K | M.2.Pa3Butne I1.2.®opmupoBanue
COBpPEMEHHBIE MIPOJIOTHKEHUIO MCIIOJIb30BaHUS OCHOBOTIOJAraroInX
CpEJCTBA MIOUCKA, o0pa3oBaHUs U | OCHOBHBIX buznIecKkux HOHSTHH,
aHaim3a u MOBBIIICHUS MHTEIJICKTYyallbHBIX | 3aKOHOMEPHOCTEH, 3aKOHOB
HUHTEpIIpeTaluu KBaJTU(PUKAIN B | OIlEpaLlui: u TEOPH; YBEPEHHOE
uHpopManuu, 1 n30paHHOMN MOCTAaHOBKU 3aJlayM, | UCIIOJIb30BaHUE (pU3MUecKon
WHPOPMAIMOHHbIE npodecCHOHaTBHON | (POpPMYyIUPOBAHUS TEPMHUHOJIOTUU u
TEXHOJOTHH IS JeSITeIbHOCTH U | TUIIOTE3, aHAJM3a W | CUMBOJHMKHU
BBITNIOJIHEHMSI 3a/1a4 00BEKTUBHOE CUHTE3a, CpaBHEHMUS,
npo¢eCCHOHAITBHON OCO3HaHUE posia | 0000IIeHNS,
NESITENIbHOCTH; ¢busnvecKux CUCTEMAaTHU3alHH,
KOMIIETEHIIHA B | BBISIBIICHUS
3TOM; IIPUYUHHO-
CJIEJICTBEHHBIX
CBsI3€H, MOKCKa
aHaJIOT OB,
dbopmynupoBaHus
BBIBOJIOB TUIs
U3Yy4EHHUS
pa3INYHBIX CTOPOH
buznuecKux
00BEKTOB, SIBICHMIA
U TpOILECcCOB, ¢C
KOTOPBIMU
BO3HUKAET
HE00XO0IMMOCTb
CTaJIKUBAThCSI B




npodeccCuoHaANBHOMI

chepe
OK 03 IlnanupoBats u | JI.3 M.3 I1.3
peain30BhIBATh .PazBurueymenus .PazBurneymenus .DopmupoBaHueBIaeHUSA
coOCTBEHHOE UCTOJIb30BATh TeHEepPUPOBATh HJIEH | OCHOBHBIMHU METOZaMHU
npodeccuoHabHOE | | IOCTHKEHUS u OTIPEeIATh | HAyYHOTO MO3HaHMUS,
JUYHOCTHOE Pa3BUTHE, | COBPEMEHHOMN CpeICTBa, UCTIOJNBb3YyEeMBbIMU B (DU3HKE:
MPEeNNPUHUMATENbCKY | QU3NYECKOW HayKH | HeOOXOoAUMbIE sl | HAOJIOJIEHUEM, OIHCaHUEM,
10 JeSATEIbHOCTh B | H ¢u3MUecKuX | UX pearTu3aiu U3MEPEHUEM,
npodeccroHanbHOMI TEXHOJIOT Ui JUISE AKCIIEPUMEHTOM
chepe, HCIOIB30BAThH | MOBBIMICHUS
3HAHUSA 1o | COOCTBEHHOT'O
(uHaHCOBOM MHTEJUIEKTYaJIbHOTO
IrPaMOTHOCTH B | pa3BUTHUS B
pa3IMYHbIX BBIOpaHHOM
KU3ZHEHHBIX npodeccroHanbHOM
CUTYaIIHsAX; JeSITeTbHOCTH
OK 04 DOddexrusno | JI.4. YwMmenue | M.4.ymenue I1.4.Yvenust oOpaGaTbIBaTh
B3aMMOJICHICTBOBATh M | CAMOCTOSATEIHHO UCIIOJIb30BaTh pe3yNbTaThI U3MEpEeHHi,
pabortath B | J0OBIBaTh ~ HOBBIE | pa3IMYHbBIE OOHapy>KUBaTh 3aBUCHUMOCTb
KOJIJIEKTHBE U | s ce0s | ICTOYHUKHU TUISL | MEXKITY buznueckumMu
KOMaH/e; (bu3nvecKkne 3HaHUS, | TOTyYCHHS BEJIMYMHAMU, OOBSICHATH
HCIIOJNB3YS Ui | pU3NYEeCcKoi MOJTy4YeHHBbIE Pe3yJbTaThl U
3TOr0  JIOCTYMHBIE | HH(OpPMAIIHH, JIeTIaTh BHIBOJIBL;
HUCTOYHUKHU OIICHUBATD ee
uHpOpMAIINH; JIOCTOBEPHOCTH;
OK 05 OcymectBusats | JI.S.YMenue M.S. ymenue | IL.5.ChopmupoBaHHOCTH
YCTHYIO U BBICTPANBATh aHATN3UPOBATh U | yMEHUs pemats Gu3nIecKue
MMUCEMEHHYIO KOHCTPYKTHBHBIE MIPEJICTaBIISATh 3a/a4H;
KOMMYHUKAITHIO Ha | B3aUMOOTHOIIEHHST | HUHPOPMALIUIO B
rocy/1apCTBEHHOM B KOMaHJe MO | pa3IMuHbIX BUAAX;
SI3BIKE Poccuiickoii | pemiennto  oOmx
Qenepanii ¢ y4eToOM | 3aj1ay;
0COOEHHOCTEM
COLIMAJILHOTO U
KyJIbTYpHOT'O
KOHTEKCTa;
OK 06 [Ilpossuars | JIL.6. YMmenue | M.6.ymenue I1.6.CdpopmupoBaHHOCTH
Ipa)KAaHCKO yOpaBIsATh  CBOEH | MyOIUYHO YMEHUS IPUMEHSATH
MaTPUOTHIECKYIO MO3HABATEIBHOM MPEICTaBIIATh MOJTyYCHHbIE 3HAHUS  JUIS
MO3UIHIO, JeSITeNIbHOCTHIO, pe3yNbTaTh OOBSICHEHHUSI yCIIOBUH
JIEMOHCTPHPOBATH MIPOBOJTUTH COOCTBEHHOTO NpOTeKaHUs  (PU3HUUECKUX
OCO3HAHHOE CaMOOIICHKY YpPOBHS | UCCJIEIOBaHMUS, SIBIICHUH B npupose,
MOBEJICHNE HAa OCHOBE | COOCTBEHHOIO BECTHU  JUCKyccuH, | mpodeccuoHaIbHOU chepe u
TPaJIUIIHOHHBIX MHTEJJIEKTYallbHOTO | TOCTYITHO u | s MPUHSTUS
00I1IeYeTTOBEYECKIX pa3BUTHA rapMOHUYHO COYETasl | MPAKTHUECKUX pEUICHUH B
LIEHHOCTEH, B  TOM coJiep:KaHue U | IOBCEIHEBHOM JKU3HH;
yyclie C  y4eToM bopmbI
rapMOHH3AIUU IpeIcTaBIsIeMOn
MEXHAIIMOHAIBHBIX U uHpOpMaLnK;
MEXPETUTHO3HBIX




OTHOIIICHUH,

MPUMEHSITh CTaHIApThI

AHTUKOPPYILIMOHHOTO

MOBE/ICHNUS;

OK 07 CopeiicTBoBath I1.7.CdopmupoBaHHOCTH
COXPAHEHHUIO COOCTBEHHOW TMO3MUIMH IO
OKpY>Karolle Cpeapl, OTHOIIICHUIO K (UBUYECKOU
pecypcocOepekeHHIO, nHpopmaIu, moydaeMon
MPUMEHSITh 3HaHUS 00 13 pa3HbIX UCTOUYHUKOB.
W3MEHEHUU KJIMMarTa,

TIPUHIIHITBI

OEpEKITUBOTO

MIPOU3BOCTBA,

3¢ exTuBHO

JIECTBOBATH B

YpE3BbIYANHBIX

CUTYAIIUsX;

IIK 2.4 PaspabareBats | - YMEHHE ONPEAETSATh KOHCTPYKTHBHbIE OCOOCHHOCTU TPH CTPOUTEIILCTBE
TEXHONIOTHYECKHE JKEJIE3HBIX JIOPOT, PEMOHTE U TEKYILIEM COJIEP)KaHUM >KEJIE3HOIOPOKHOIO
PO ECChI IIPOU3BOACTBA HYTI/I;

PEMOHTHBIX pabot

enesHogoposkroro myr y | - NOHHMAHHE MEXHONOZUNECKUX  npoyeccos npvous’eodcmea DEMOHMHBIX
COOpYyKeHHi pabom 24cene3H000POANCHO20 NYMU U COOPYHCEHUL

1.2.3. JIn4HOCTHBIE Pe3yJIbTATHI PeaJTu3aluy NPOrpaMMbl BOCITUTAHUS

JIP2. IIposBnsiomuii aKTUBHYIO IPAXKIAHCKYIO MO3ULIHIO, JEMOHCTPUPYIOIIUI
IPUBEPKEHHOCTD MPUHLINATIAM YECTHOCTH, NOPSIIOYHOCTH, OTKPBITOCTH,
SKOHOMHUYECKM AaKTUBHBIM M Y4YaCTBYIOIIUA B CTYJEHYECKOM U TEPPUTOPUATHLHOM
CaMOYIpaBJIEHUH, B TOM UHCJIE€ Ha YCJIOBUSAX JOOPOBOIBUECTBA, MPOTYKTUBHO
B3aMMOJICHCTBYIONINN U yYaCTBYIOIINA B IEATETLHOCTH OOIIECTBEHHBIX OpraHU3AIIHM.

JIP4. IlposBiAronmid M JEMOHCTPHUPYIOIIMM YBAKEHHE K JIIOAIM TpPY.Ia,
OCO3HAIOIINI IEHHOCTh COOCTBeHHOTO Tpyaa. Crpemsmuiicas K (GOpMUPOBAHHUIO B
CETEeBON cpefie JUYHOCTHO U MPO(PECCHOHATBHOTO KOHCTPYKTHBHOTO «IU(POBOrO
cuenay.

JIP23. [lomyuyeHue o0Oy4YarOmMMUMHUCS BO3MOKHOCTH CAMOPACKPBITHS U
camopeanu3aius JIUYHOCTH.

JIP30. OcymecTBusoOmuii TOUCK W  HCIOJIb30BaHUE  HWH(POPMAIINH,
HE0OX0IUMOM TUTSt 3¢ HEeKTUBHOTO BBITIOJTHEHUS pa3IMYHbBIX 3a/ad,

npoeCCUOHATIBHOTO U JINYHOCTHOT'O Pa3BUTHS.




2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0bem yueOHOI TUCHUIINHBI M BUIbI Y4e0HOH padoThl

Bua yueOHoM padoThI Qovem uacos

MakcumasbHasi yueOHasi HArpy3ka (Bcero) 219
Oobs13aTe1bHAA ayAUTOPHAA y4eOHA HArPy3Ka 146
(Bcero)
B TOM YUCJIE!

Jlekuu, 112

71a00paTOpHBIE PaOOTHI 34

KOHTPOJIbHBIE pa0OThI -
CamocrosiTesibHAsA padoTa 00y4ar0IIerocs 73
(Bcero)
Hrorosasi arrecraums B popme yctHoro sx3amena (1, 2 cemectp)




2.2. TemaTH4ecKHil JIaH U coep:kanue yueOHo# nucuunauHbl (YII)

2.2. TemaTnuyeckuil JIaH M coaep:kaHue yuyeOHou nucuuminasl OY /1. 10 DU3UKA

HaumenoBanue pa3uesion
U TeM

Copep:xanue y4yeOHOro MaTepuaJa, 1adopaTopHbie U
NpaKTHYecKue padoThbl, MHAUBUAYAJIbHbII NPOEKT (eciu
npeoycCmMompeHsl)

O0beM yacoB

®opmupyemble 001IHE U
npogeccuoHaIbHbIE
KOMIIETeHIIUH

2

4

BBeaenune

du3nkKa U1 MeToabI
HAYYHOI'0 IMO3HAHUSA

Conep:kanue y4e0HOIro MaTepuaJia:

duszuka — (QyHIaMeHTadbHas Hayka o Tmpupoje. EcTtecTBeHHO -
Hay4YHbId METOJ TMO3HAHUSA, €ro BO3MOXHOCTH W  TPAHMIIBI
MPUMEHUMOCTH. OKCIEPUMEHT W TEeOopus B TMPOIeccCe TMO3HAHUS
npupobl. MonenupoBanue (QpU3NUYECKUX SBICHHUN U mporeccoB. Poinb
AKCIEPUMEHTA U TEOPHUH B MPOIECCE MO3HAHUA NpUupoasl. Ousnueckas
BennurHa. Ousndeckre 3aK0HbI. | paHUIIbl IPUMEHUMOCTH (PU3MUECKHUX
3akOHOB W Teopwid. [TpuHImI cooTBeTcTBUs. [loHATHE O (hHM3HUECKOM
kaptTuHe wmupa. I[lorpemHocTn wu3MepeHUd (U3MUECKUX BETHUYHH.

3nauenue usuxu npu oceoenuu npogpeccuti CII0O u cneyuanvrocmeii
CI10.”

OK 03, OK 05; JI.1.-JI.6.;
M.1.-M.6.; I1.1.-1L.7.; JIP2,
JIP4, JIP23, JIP30

CamocrosTenbHast padoTa 00y4yaroUMXcs: MOJIyYUTh IPOU3BOJHbIE
enuHuIpl B cucteme CH.

Pasznen 1. Mexanuka

28

Tema 1.1.
OCHOBBI KHHEMATHKH

Tema Ne 1.1.1 Mexanu4yeckoe IBUKEHUE U €r0 BU/bI.

Conep:kanue y4ye0OHOro MaTepuaJia:

MartepuanbHas Touka. Ckansipuble U GeKMOPHble  (husuyecKue
senuuunbl. OTHOCHTENBLHOCTh MEXaHMYECKOTO IBWKeHHs. CucTema
orcueta. Ilpunnun otHocurenpbHOCTH ["amunes. CrmocoObl omucaHUsS
nBwxkeHud. Tpaektopus. [TyTe. [lepemenienue.

Tema Ne 1.1.2 Buabl n1BukeHusi (paBHOMEpPHOE, PABHOYCKOPEHHOE)
U X rpadguyeckoe onucaHme.

OK 01-OK 07; JI.1.-JL.6.;
M.1.-M.6.; I1.1.-IL.7.; JIP2,
JIP4, JIP23, JIP30




Conep:xanue yueOHOro MmaTepuaJa:

PaBHOMepHOE mnpsiMosivHENHOEe JBUkEeHHE. CKOpocTb. YpaBHEHHE
IBUKEHUs. MrHoBeHHas U cpenHsas ckopoctu. Iloctynarel Teopuu
OTHOCUTENBHOCTH. (OCHOBHBIE CJEACTBUA M3 IOCTYJAaTOB TEOPUU
OTHOCHUTEIIBHOCTH.  YcKopeHue. [IpsMonuHeiiHoe  JBHJKEHHE C
IIOCTOSIHHBIM yCKOpEHUEM. JIBMKEHHME C IOCTOSHHBIM YCKOPEHHEM
cBOOOAHOrO mnajaeHud. JIBukeHue Tena, OpOLIEHHOIO IOJ YIJIOM K
ropu3oHTy. PaBHOMEpHOE ABM)KEHHE TOYKU IO OKPYXKHOCTH, YIJIOBas
ckopocTsb. LlenTpocTpemurensHoe yckopenue. Kunemaruka abcoitoTHO
TBepaoro Teina. IlpuMeHeHne 3aKOHOB KHHEMATUKU K PELIEHUIO 3aau.

CamocrosiTenpHast paboTa 00yJaroIuXxcs: MTOBTOPEHUE, 3a1a4H,
3aMOJIHUTh CPABHUTEIBHYIO TAOIHILY IPSIMOJTHMHEHHBIX JBUKCHUN.

Tema 1.2
OcCHOBBI JUHAMHUKH

Tema Ne 1.2.1 OcHoBHAsA 3a4a4a TUHAMUKH.

Conep:xxanue y4eOHOro MaTepuaJa:

Cuna. Macca. [Ipunuun cynepnosunuu cuil. [lepbliii 3akoH HbroToHa.
Bropoii 3akon Hetotona. Cuiibl B ipupoje. Tperuid 3akoH HeloToHa.

Tema Ne 1.2.2 JIBH:KeHHre Mo/ AeiiCTBHEM CHJI YIIPYTOCTH M TPEHUS.
Conep:xxanue yueOHOro MaTepuasa:

Cunol mpenus.” Cunbl ypyrocTu. 3aKoH BCeMUpHOro tarorenus. Cuna
TSOKECTU W CWjla BCEeMHUpHOro TsroteHus. IlepBas kocmuueckas
CKOpocCTh. [IBmkeHue miuanet u maibix Tea CojHeuHoW cucTeMbl. Bec.
DJIEMEHTHI PEJIITUBUCTCKON TMHAMHUKH.

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-I1.7.; JIP2,
JIP4, JIP23, JIP30

CamocrosiTenbHas paboTa 00yJaronuxcs: yueOHuK, 3a1a4u.

Tema 1.3
3aKoHBI COXpaHEHUS

Tema Ne 1.3.1. 3akoH coXpaHeHHsI HUMITYJIbCA.

Copepxxanue y4eOHOro MmarepuaJa:

Umnynec Tena. Mmmynsc cuibl. 3aKOH COXpaHEHMs] MMITYJIbCA.
PeaktuBHOE nBWKeHuE. Pemenue 3anau.

Tema Ne 1.3.2 3aKkoH coxpaHeHHsI MOMEHTa HMILYJIbCA.

Copepxxanue yueOHOro MmarepuaJa:

3aKOH COXpaHEHHMsT MOMEHTa HMIyibca. Mexanuyeckas paboma u
MOZMHOCmb.*PeI_HeHI/IC 3aJa4. Kunemuueckasn IHEP2UAL. HOmeHZ/;l/lClﬂbHClﬂ
oHepausl. 3aKOH COXPAHEHUs. Mexanuyeckol ouepeuu. Pabora cuiibl

OK 01-OK 07; J1.1.-J1.6.;
M.1.-M.6.; T1.1.-TL.7.; JIP2,
JIP4, JIP23, JIP30
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TSOKECTH W cuibl ynpyroctu. KoHcepBatuBHble cuibl. [Ipumenenue
3akon06 coxpanenus.” VICIONB30BaHHE 3aKOHOB MEXAHHMKH  JUIS
OOBSICHEHUS JBM)KEHUS HEOECHBIX TEI M JJIS Pa3BUTHS KOCMHUYECKUX
UCCJIEIOBAaHUM, I'PaHULbl NPUMEHUMOCTH KJIACCHUECKONM MEXAaHUKH.
Ilpakmuueckoe npumenenue @Qu3UYECKUX 3HAHULU 8 NOBCEOHEBHOL
HCUBHU OISl UCNONB308AHUSL NPOCMBIX MEXAHUIMO8, UHCMPYMEHMO8,
MPAHCROPMHBIX CPEOCMS.

CamocrosiTenbHast paboTta 00yvaronmxcs: yueOHuK, 3a1a9u 4
Tema 1.4 Tema Ne 1.4.1 PaBHoBecue TeJ1. 3auer mo pasaeay «MexaHuka. OK 01-OK 07; JI.1.-J1.6.;
Cratuka Conep:xxanue y4eOHOro MaTepuasa: 2 M.1.-M.6.; I11.1.-11.7.; JIP2,
Pemenne 3aga4d mo teme «PaBHOBecHe TEm». JIP4, JIP23, JIP30
CamocrosiTenbHass paboTa 0OyYarOIIMUXCS: MOATOTOBKA K 3adeTy II0
pazneny «MexaHuka 2
Pasnen 2. MoaekyisipHasi Gu3HKa M1 OCHOBbI TEPMOJIMHAMHUKH 33
Tema 2.1 Tema Ne 2.1.1 Ocnoenbie nonoxcenus MoneKyaapHo - KUHEMu4ecKol
OCHOBBI MOJIEKYJISIPHO- | meopuu™ U UX ONbITHbIE 000CHOBAHMSI.
KHHETH4YeCKO Teopum Conep:kanue y4ye0HOro MaTepuaJia: 2
ra3oB Pa3mepsl 1 Macca Mosieky U aToMoB. bpoyHoBckoe aBuxenue. CUibl u
SHEPrHsi MEKMOJIEKYJISIPHOTO B3aUMOJCHCTBHSL.
Tema Ne 2.1.2. MogeJib n1eaJibHOT0 ra3a.
Coaep:xanue yueOHOro MaTepuaJia: OK 01-OK 07; JI.1.-J1.6.;
Cmpoenue 2a3000pasznvix, HCUOKUX U meepovix mes.” VIneanbHblil ras. M.1.-M.6.; I1.1.-I1.7.; JIP2,
Jlasnenue caza.* (OCHOBHOE ypaBHEHHE MOJEKYISPHO-KHHETHYECKOM JIP4, JIP23, JIP30
Teopun ra3oB. Pemenue 3amau. Temmeparypa U €€ H3MEpPEHHUE. )
AOCOMIOTHBIM  HyJnb TeMIileparypbl. TepMoauHaMuyeckas —IIKaia
temreparypbl. CKOpPOCTH JBHMXKEHHUS MOJIEKYJ W HMX HU3MEpPEHHUE.
W3onponeccsl u ux rpaduku. I azosvie 3axousl. Ypasnenue cocmosinus
udeanvHozo 2aza. Monapuasa 2azoeas nocmosnua. Pewenue 3adau c
npogeccuonanbHoll HanPaeIeHHOCMbio.
CamocTosiTenbHasi paboTa 00yJaronuxcs: y9eOHUK, 3a1a4u. 3
JlaGopaTopHble padoThbI: 2
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1. N3yuenue mzobapHOTO mporiecca (OmbpITHAS MPOBEpKa 3akoHa [ ei-
Jlroccaka, boiins - Mapuorra)

Tema 2.2
OCHOBBI TEPMOIUHAMUKH

Tema Ne 2.2.1. OcHOBHBIC NOHATHS U onpeAeeHUusi. BHyTpeHHss
JHeprus u padora rasa.

Conep:kanue y4ye0HOro MaTepuaJa:

BHyTpeHHss dHEprus cucTeMbl. BHyTpeHH:s SHEPTUs UAEATBHOTO rasa.
Paboma u mennoma xax gopmur nepedauu suepeuu. Tennoemxocms.
Voenvnas mennoemxocmo.” KonuuectBo Temnotsl.  Ypasuenue
mennoozo bananca.”

Tema Ne 2.2.2 IlepBblii 1 BTOPOii 3aKOH TEPMOAUHAMHUKH U €r0
CTATHCTHYECKOI0 MCTOJIKOBaHUe. HeoOpaTHMOCTH TeMJIOBBIX
NPOLECcCOB.

Conep:kanue y4ye0HOro MaTepuaJia:

[lepBoe Hauaso TepMOAMHAMUKU. AauabaTHblii mpouecc. [lpunyun
oeticmeuss mennosoti mawiunsl. KIIJ] mennosozo deucamens.” Bropoe
Hayajlo  TEePMOAMHAMHUKH.  Xonoounvuvie  mawiunvl.  Tennosvie
osuzamenu.. OXpaHa IPUPOJIBL.

Tema Ne 2.2.3 Pemrenne 3a1a4 Ha TeMy: «3aKOHBI
TePMOJAMHAMHUKI.

Copepxxanue yueOHOro MmarepuaJia:

Pewenue 3a0au ¢ npogeccuonaibHol HanpaeIenHoCmbio.

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-1L.7.; JIP2,
JIP4, JIP23, JIP30

CamocTosiTenpHast paboTta 00yJaronmxcs y9eOHHK, 3a1a9u

Tema 2.3
ArperatHbie COCTOSIHUSA
BelecTsa u (pazoBbie
nepexoabl

Tema Ne 2.3.1 HacblleHHbIC H HEHACBILIEHHbIE MaPbI.
Conep:xxaHue yueOHOro MaTepuaJia:

Hcnapenue u xkoHpeHcauus. HacblleHHBI M HEHACBIIIEHHBIM ap U
ero CBOICTBA. AOCOMOMHAA U OMHOCUMENbHAS GILANCHOCTb 6030YXa.
[Tpubopbl s ompeaeneHUs BIAKHOCTH BO3AyXa. Touyka pOCHL
Kunenue. 3aBUCMMOCTH TeMIepaTypbl KHUIIEHUS OT JaBJICHUSI.
Kputnueckoe cocrtosHue BemectBa. [lepecpemviii nap u e2o
UCNONb308AHUE 8 MEXHUKE.

Tema Ne 2.3.2 Mopeas crpoenust xkuakocTn. [loBepxnocTHoe
HATSI’KeHHe U cMauyMBaHue.

OK 01-OK 07; J1.1.-J1.6.;
M.1.-M.6.; T1.1.-T1.7.; JIP2,
JIP4, JIP23, JIP30
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Copepxxanue yueOHOro MaTepuaJa:

XapaKTepucTuKa >XKMIKOr0 COCTOsIHUA BellecTBa. [[oBepXHOCTHBIN C0M
KUIAKOCTH. OHEPrusi MOBEPXHOCTHOTO CJIOS. bBIMKHHI TOPAIOK.
Ilosepxnocmuoe namsxcenue. Cmauusauue. HeneHus Ha epaHuye
arcuokocmu ¢ meepobim meaom.” KanuuisipHble IBJIEHHS.

Tema Ne 2.3.3 Mopeab cTpoeHust TBepAbIX Tes. MexaHu4yeckue
CBOMCTBA TBEPIAbIX TeJl.

Copepxxanue yueOHOro MaTepmuaJa:

XapaKkTepucTHKa TBEPAOTO COCTOSIHUS BellecTBa. Kpucmannuueckue u
amopgpuvie mena.” YIpyrue CBOWCTBA TBEPABIX Tel. 3akoH ['yka.
Mexanuveckne cBoOWCTBa TBEpAbIX Teisl. [lmactuyeckas (octaTodHas )

nedopmanus.  Koagppuyuenm nunetinoco pacwupenus. Tennosoe 2
pacuiuperue meepovix men u sxcuokocme. Koagpguyuenm ob6wvémmoco
pacwiupenus. Yuem pacuwiupenusi 6 mexuuxe. Ilnaenenue. YoenvHas
mennoma naaénenusn.” Kpucrammsauus. [Ipaxmuueckoe npumenenue 6
NOBCEOHeBHOU  JCU3HU  DU3UYECKUX 3HAHULL O CB0UCMEAx 2a308,
JrcuoKocment u meepovix mej.
CamocrosrenbHas paboTa 00yJaronuxcs: y4eOHUK, BBIPACTUTH JOMa
KPHUCTAJIJI COJIM U OMHCATh Ipolecc kpucraminizauuu. [Tonroroska k )
3a4eTy 1o paszaeny «MonekynsapHas (U3MKa U OCHOBBI
TEPMOIUHAMHUKIY
Tema 2.3.4 KonTposbHasi padora Nel mo pasneny «MoaekyasipHasi )
(pu3uKa ¥ OCHOBbI TEPMOAUHAMHUKH
JlabopaTopHble padoThbI:
2. OnpeneneHue BIaXHOCTH BO3/1yXa. 2
3.0mpenencarie  kod(duIMEHTa  TOBEPXHOCTHOTO  HATSIKCHUS 2
KHUJIKOCTH

Paznen 3. DiekTpoauHaMuKa 50

Tema 3.1 Tema Ne 3.1.1 B3anmopeiicTBHe 3apsizKeHHBIX Teql. JieKmpuueckue 2 OK 01-OK 07; JI.1.-J1.6.;

3J'leKTpI/l‘leCKOC moJjie

3apaost.”
ConepixaHue yueOHOTro MaTepuaJa:
Onexmpuueckue 3apsdvl. IneMeHmapHblil 1eKmpudecKuli 3apsao. 3aKoH

M.1.-M.6.; T1.1.-TL.7.; JIP2,
JIP4, JIP23, JIP30
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:
coxpaneHus 3apsaoa. 3axon Kynoua.

Tema Ne 3.1.2 dnekmpuueckoe none.*

Conep:kanue y4ye0HOro MaTepuaJa:

Onexmpuyeckas nocmosnuasn. dnekmpuueckoe noae. Hanpsocennocmo
anexmpuyeckozo noas. punyun cynepnosuyuu noaeti.” I[lpogoonuku 6
oneKmpuyeckom  none. J{usnekmpuku 8  INeKMPUUecKoM  noje.
Honapusayus ousnekmpuxos. Paboma cun snekmpocmamuyeckozo
nona. Ilomenyuan. Pasnocme nomenyuanos.” DKBUNOTEHIUAILHBIE
noBepxHOCTH. (6536  MedHcOy HANPAHCEHHOCMbIO U PA3HOCHbIO
NOMEHYUAN08 INEKMPUUECKO20 nOJIAL. DnexmpoemKocme.
Konoencamopwi. Coedunenue xomdencamopos 6 oamapero. DHepeus
3apANCEHHO20  KOHOeHcamopda.  OHepeusi  dIeKmpuieckozco  Nojsl.
Eounuywt onexmpoemxocmu. Ilpumenenue konoencamopos.”

CamocrodTenbHas paboTa 00yJarouuxcs: y4eOHUK, U300pa3uTh
rpaduIecKkn KapTHHBI HJIEKTPUYECKHUX TTOJICH Pa3TNIHBIX CHCTEM
3aps/I0B.

JlaGopaTopHble padoThbI:
4. OnpeneneHue dISKTPUIECKON eMKOCTH KOHJIEHCATOPOB

Tema 3.2
3aKOHBI MOCTOAHHOIO
TOKA

Tema Ne 3.2.1 3akon Oma 1JI1 y4acTKa HeNu.

ConeprxaHue y4ueOHOro MaTepuaJa:

Venosus, Heobxooumvle 051  BO3HUKHOBEHUSL U NOOOEPIHCAHUS
anekmpuueckoeo moxa. Cunra moxa u niomuocms moka. 3axon Oma
0151 yuacmka yenu. 3a8Ucumocms 21eKmpuUdecko20 COnpoOmueiIeHus. Om
mamepuana, OAUHbL U NIOWAOU NONEPEUHO20 CeYeHUsl NPOBOOHUKA.
3asucumocms  d1eKMpUUECKO20  CONPOMUBTEHUSL NPOBOOHUKOE O
memnepamypol. TemnepamypHoiii Koa(puyuenm  conpomueieHusl.
Ceepxnpo6o0umocmy. DNeKmpoOSUNCYUAsA CULA UCTOYHUKA MOKA.

Tema Ne 3.2.2 ITocaienoBaresibHOE U MapaJljieJibHOE COeIHHEHUS
NMPOBOIHUKOB.

Copepxxanue yueOHOro MaTepuaJa:

3akon Oma onsa noanou yenu. Onekmpuueckue yenu. Ilapannenvroe u
nocne008amenbHoe coeoOuHeHue npo8ooHUKos. 3akonvl Kupxeoga ons

OK 01-OK 07; J1.1.-J1.6.;
M.1.-M.6.; I1.1.-T1.7.; JIP2,
JIP4, JIP23, JIP30
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yana. Coedunenue UCMOYHUKOE dNIeKMPUYEeCKoll dHepauu 6 bamapeio.

O/1C ucrounuka toka. 3akou [ocoynia — Jlenya. Paboma u mowHocms
nocmosnnoz2o moka. Tennosoe deticmsue moka.”

CamocrosiTenbHast paboTta o0yvaronmxcs: yaeOHUK, 3a1a9u 1
JlaGopaTopHbie padoThbI: )
5. H3ydyeHue 3aKOHOB IIOCIEAOBATEIBHOIO U  IApajuIeIbHOIO
COEJIMHEHU I TTPOBOJHUKOB. )
6. U3mepenne D/1C 1 BHyTpEHHETO CONPOTUBIIEHUS UICTOYHHUKA TOKA. 5
7. OnpeneneHue yaeabHOTO COMTPOTUBIICHHS TPOBOAHUKA. )
8. HccrnenoBanue 3aBUCUMOCTH MOIIHOCTH JIAMITbl HAKaJUBaHUS OT
HaIpsDKEHUS Ha €€ 3aKUMax.
2
9. Onpenenenne KIIJI anekTpornnuTky. )
10. Onpenenenne TepMUIECKOTO KO PHUITMEHTa COMPOTUBICHUS METH.
I cemecTp:
MAaKCHMMAJIbHAS HATPY3KAa: 81
O0s13aTeJIbHAS HATPY3KAa: 57
Jlekumu: 42
Ja0opaTopHble 3aHATHSA: 20
CamocrosiTesibHas padoTa: 27
Tema 3.3 Tema 3.3.1 Dnekmpuueckuit mok 6 noAynpo6oOHUKaX." OK 01-OK 07; JI.1.-J1.6.;
DJleKTPUYECKUH TOK B Conep:xanue y4eOHOro MaTepuaJia: M.1.-M.6.; 11.1.-I1.7.; JIP2,
Pa3JIM4YHBbIX Cpeaax Onekmpuueckuti mox 8 Memaniax, 8 JNeKmpoiumax, 2a3ax, 6 6aKyyme. ) JIP4, JIP23, JIP30
Onekmponus. 3akon snexkmponuza Dapades. Diekmpoxumuyeckuil
oxeusanenm. Buovl 2az06vbix paspsoos.”. TepMOIIEKTPOHHAS SMHCCHSL.
[Tna3ma.
Tema 3.3.1 CoGcTBeHHasi 1 IpUMeCHasi IPOBOMMOCTH.
Conep:kanue y4e0HOIro MaTepuaJia: )
CobcTBeHHas 1 IpUMecHasi mpoBoguMocTu. P-n nepexon. /lpumenenue
noxynpoeoonuxos. Ilonynposoonuxosvle npubopol.
Tema 3.3.3 Pemrenne 3ana4 no reme «IlosynpoBogHukm». 2

Conep:kanue y4e0HOIro MaTepuaJia:
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Pewenue 3a0ay ¢ npogheccuonanrbroll HanpaeieHHoCmvio.

CaMocTosTenbpHas pa60Ta o6yqa10m1/1x05{: INOBTOPCHUC, 3aJa4n

JlaGopaTopHble padoThbI:
11. Onpezenenne 3IEKTPOXUMHUECKOTO SKBUBAJICHTA ME/IH.

Tema 3.4
MarbuuTHoe 1oJjie

Tema 3.4.1 MaraurtHoe moJie.

Conep:xxanue y4eOHOro MaTepuaJia:

Bexmop unoyxkyuu macnumuoco nons. HanpsoicenHOCmb MASHUMHO2O
nonsa.” JleWCTBHE MATHUTHOTO MOJsS Ha NPAMOJMHENHBIA POBOJHUK C
TokOM. PaboTra mo mepeMemeHno MpoBOJIHUKA ¢ TOKOM B MarHUTHOM
nosie. IlpaBuino OypaBurka. ITpaBuiio nmpaBoi pykwu.

Tema 3.4.2 Cuia Amnepa. Pemmenue 3a1a4 no reme «Cuia
Amnepa».

Coaep:xxanue yueOHOIro MaTepuaJia:

Bsaumogneiictue TokoB. Cuna Amnepa. Ipumenenue cunvlt Amnepa.”
[IpaBuio nMpaBoii JIEBOM PyKH.

Tema 3.4.3 lelicTBMe MATHUTHOIO IOJISI HA ABHKYLLYIOCS
3apsAKEHHYI0 YacTHILy.

Conep:xaHue yueOHOIro MaTepuaJa:

JelicTBre MarHUTHOTO MOJIS HA ABWXKyIIMiics 3apsan. Cuna Jlopenya. :
Ipumenenue cunvt Jlopenya. Onpenenenue yaeIbHOTO 3aps/a.
Maznumnvie ceoticmea eewjecmea. Maznumnas nponuyaemocmn.

Tema 3.4.4 Pemrenne 3aga4 no reme «JIeKTPOMATrHETU3IM»
Conep:xanue yueOHOro MaTepuaJa:
Pewenue 3a0ay ¢ npogeccuonanbHol HanpaeienHoCbio.

OK 01-OK 07; J1.1.-J1.6.;
M.1.-M.6.; T1.1.-TL.7.; JIP2,
JIP4, JIP23, JIP30

CaMocTosTenbpHas pa60Ta o6yqa10m1/1x051: y‘{e6HI/IK, 3aga4un

Tema 3.5
DJIEeKTPOMarHUTHAs
UHAYKUUSA

Tema 3.5.1 JjiekTpOMAarHuTHAsE MHIYKIUS.

Conep:xanue yueOHOro MaTepuaJa:

Asnenue snexkmpomacHumuoi unOykyuy. MarHUTHBIA TOTOK. 3aKoH
SNEKMPOMASHUMHOT  UHOYKYUL. Ilpasuno  Jlenya. Buxpesoe
aneKxmpuueckoe noiue.

Tema 3.5.2 UHAYKTHUBHOCTH KOHTYPA (KATYLIKH). SIBJIeHue
CAMOMHIYKIHH.

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-1L.7.; JIP2,
JIP4, JIP23, JIP30
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Conep:xanue yueOHOro MmaTepuaa:

I/C unoykyuu 6 08UNCYUUXCA NPOBOOHUKAX. HNeHue camMouHOYKyuu.
Hnoykxmuenocmov. OHepeus masnumHo2o noas moka. Bzaumocenzv
DNEKMPUYECKUX U MASHUMHbIX nojell. Dnekmpomazrummuoe noue.”

Tema 3.5.3 MaraurtHoe noJjie B BelecTBe.

Coaep:xanue yueOHOro MaTepuaJa:

MarnuTHas mpoHuiaeMocTtb. Jlua-, mapa- u ¢peppomaraeTuku. Pemenne
3azay.

Tema 3.5.4. Pemenue 3a1a4 1no rteMe «JIeKTPOMATHUTHAS
HHIYKIH S

Conep:kanue y4ye0HOro MaTepuaJia:

Peuwienue 3a0ay c npogeccuonanbHol HanpaeIeHHoCmbio”

CaMmocTosiTenbHas padoTa 00yJaroIuXcs: MOJArOTOBKA K 3a4eTy 10
pazaeny «DJICKTPOAMHAMUKA

Tema 3.5.6 Kourpoabnas padora Ne2 mo pasgeny
«JIEKTPOIMHAMHUKA))

Pa3nen 4 Kojie0anus M BOJIHBI

33

Tema 4.1
Mexannueckue
KOJI€0aHUA U BOJHBI

Tema Ne 4.1.1 Mexanuueckue KoJieo0aHus.

Conep:xanue y4eOHOro MaTepuaJa:

Konebarenbnoe newkenue. ['apmonmueckue konedanws. CBoOOmHBIC
MCXaHUYECKHE KoJIcOaHMSI. [IpeBpamienue SHEPIUU npu
KoJjebaTennbHOM JBIKeHHH. CBOOOJIHBIE 3aTyXarollue MEXaHUYEeCKHe
kosiebaHuss. Maremarndeckuid  MasTHUK. [Ipy>XKMUHHBIH — MasTHUK.
BrinyxeHHbIe MeXaHUYECKHUE KojieOanus. Pe3oHnaHnc.

Tema Ne 4.1.2 Mexanu4ecKkue BOJIHBI.

Conep:kanue y4ye0OHOro MaTepuaJia:

ITonepeunsle ¥ MPOIOJIBHBIE BOJIHBI. XapaKTEPUCTUKHU BOJIHBL.
3BYKOBBIE BOJIHBI. YJIBTPa3BYK U ero npuMenenue. Marepdepenuus,
JUQpakLus U MOJIIpU3alns MEXaHUUECKUX BOJIH.

CamocrosiTenpHast paboTa o0yJaronuxcs: yueOHUK, 3a/1a91

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-1L.7.; JIP2,
JIP4, JIP23, JIP30

Tema 4.2
DJIeKTPOMATHUTHBIE

Tema Ne 4.2.1 KosiedaTeJbHbIH KOHTYP.
Conep:kaHue y4e0HOIr0 MaTepHuaJia:

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-1L.7.; JIP2,

45




KO0JIe0aHUA U BOJHBI

C60000HbIE 21eKkmpomacHumHble Konebanus. llpespawenue sunepeuu 6
KonebamenvHom  koumype. Ilepuod  c80000HBIX — 2NEKMPUYECKUX
Konebanuii.” MaTeMaTHUECKOE ONMCAHUE TIPOLECCOB B KOJNEOATENLHOM
xourype. Popmyna Tomcona.”

Tema Ne 4.2.2 3amyxarouwgue snekmpomaznummsle Konredanus. ™
Coaep:xxanue y4eOHOIro MaTepuaJa:

l'enepamop  Hezamyxarowux  31eKMPOMACHUMHBIX — KOJIeOaHUl.
Buvinyoscoennvie neKmpuiecKue konebanus.” JloGpoTHOCTH
KOJIe0aTeIbHOTO KOHTYpA.

Tema Ne 4.2.3 KonieHcaTop M KaTylIKa B LielIH MIePeMEHHOI0 TOKA.
Conep:kanue y4ye0HOro MaTepuaJia:

Emkocmnoe u uHOykmueHoe CONpOMu6ieHUs NepemMeHHo20 MoKa.
Axmusnoe conpomuenenue. 3axon Oma 01 371eKMPU4ecKol yenu
nepemennozo moka. Paboma u mowmocms nepemennHozo moka.
Pesonanc 6 anexmpuueckoti yenu.

Tema Ne 4.2.4 [lepemennbiii Tok. Tpanchopmarop.

Conep:kanue y4e0HOIro MaTepuaJia:

llepemennnwiii MOK. I'enepamop nepemeHHO20 moxa.
Tpancpopmamopuwl. Toxku evicokou yacmomul. Ilonyuenue, nepeoaua u
pacnpeoeienue d1eKmposHepull.”

Tema Ne 4.2.5 Dy1eKTPOMArHUTHOE T0JI€ ¥ 3JIEKTPOMATHUTHBIE
BOJIHBI.

Coaep:xanue yueOHOro MarepuaJia:

CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJH. OIeKMpoMacHumHoe nofne Kak
ocobvul  6u0 mamepuu. InexkmpomacHumuvie 6oaHvl. Ceolicmea

oneKmpomMazuumnplx - 6oaH..  BubpaTop I'epna. OTKpBITHIN
KosebaTenbHbIi KOHTYp. M306perenue panuo A.C. MonobiM. [TonsTre
0 PaAMOCBS3H. [TpunHumn PaAMOCBS3H. Ilpumenenue

ONEKMPOMASHUMHIX 60JIH. )

Tema 4.2.6. Pemenne 3aaa4 no reme «JIeKTPOMATHUTHBIE
K0JIe0aHHUA M BOJHLI»
Coaep:xanue yueOHOro MaTepuaJia:

JIP4, JIP23, JIP30
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Pewenue 3a0ay ¢ npogeccuonanbHoll HanpaeIenHocmoio”

CamocrodrenbHas paboTa 00ydaronuxcs: y4eOHUK, U300pa3uTh

MOJIPOOHYIO CXEMY PaJMOCBS3H UM U3TOTOBUTH MOJIEh MPOCTEHUIIIETO 4
panuonpuéMHUKA.
JlabopaTopHblie padoThI: 2
12. Vzyuenue paboTsl TpanchopmaTopa.
Tema Ne 4.2.7 KonTposbHasi padora Ne3 no pasaeny «Kosebanus u )
BOJIHBD)
CamocrosiTenbpHast paboTa 00y4aronuXcs: MOATOTOBKA K 3a4eTy 10 4
pazneny «KonebaHus u BOJTHBDY
Paszpea 5. OnTuka 29
Tema 5.1 Tema Ne 5.1.1 CBer Kak 3JIeKTPOMATHUTHASI BOJIHA. 3AKOHBI
IIpupona cBera OTpa:KeHUsl U NMpPeJTOMJIeHHUS CBeTAa.
Copepxxanue yueOHOro MmarepuaJa: )
Toueunslii wucTOYHUK cBeTa. CKOPOCTh PpPACHPOCTPAHEHUSA CBETA.
3aKkoHBl OTpakeHUs M mpenomiieHus cpera. llpuninun [roifrenca.
[TonHOE OTpakeHueE.
Tema Ne 5.1.2 JIun3zsl. IlocTpoenne n3odpaskeHnst B JINH3AX.
Conep:kanue y4e0HOro MaTepuaJia: OK 01-OK 05; JI.1.-J1.6.;
JIunzer. [Toctpoenune n3zobpaxkenus B tuH3ax. PopMylia TOHKOW JTUH3BI. 2 M.1.-M.6.; I1.1.-11.7.; JIP2,
VBenuueHue auH3bBL. [71a3 kak onTuyeckas cucrema. Onrtuyeckue JIP4, JIP23, JIP30
upubopsl. Cuna ceema. Ocsewénnocmp. 3aKoHbl 0C6CUeHHOCIU.
Tema Ne 5.1.3 Pemenue 3agau no reme «I'eomerpuueckasi OnTuKa»
Copepxxanue yueOHOro MmaTepuaJia: 2
Pewenue 3a0ay ¢ npogheccuonanibrotl HanpaeieHHoCmvio.
CamocTosiTenbpHast paboTa 00yJaronuxcs: y9eOHUK, 3a1a9u 4
JlabopaTopHbie padoThI: ’
13. Onpenenenue noka3aTesisi MPeTOMIICHHSI CTEKIIa
Tema 5.2 Tema Ne 5.2.1 UnTepdepennust u nudgpaxknus ceera. ucnepens 2 OK 01-OK 05; JI.1.-J1.6.;

BoJsiHoBBIE cBOHICTBA

cBeTAa.
Conep:xkaHue y4eOHOT0 MaTepHaJa:

M.1.-M.6.; T1.1.-TL.7.; JIP2,
JIP4, JIP23, JIP30
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cBeTa HNurtepdepenmus CBETA. KorepentHocts CBETOBBIX  JIYyYEH.
Wntepdpepenust B ToHKMX  IuleHkax.  Kombma — HeroTona.
Hcnonp3oBaHne uHTEppEepeHUUMH B Hayke U TexHuke. Judpakuus
cBeta. Judpaxus Ha 1eny B napaieNbHbIX Jy4ax. JJudpakunonnas
pemerka. [lonsitue o ronorpaduu. [lonspuzanus monepeyHbIX BOJH.
[lonspuszanua cBera. /JIBoiiHoe mydenpesnomiieHue. [lomsgpounasl.
Hucnepcus caera.
Tema Ne 5.2.2 Pa3nu4Hbie BUABI 3J1eKTPOMATHUTHBIX M3JIy4eHHH,
HX CBONCTBA U MPaKTHYecKHe NPUMeHEeHMs].
Copepxanue y4eOHOro MmarepuaJa:
Buner uznydennii. Bunel cnextpoB. CrnekTpbl ucmyckanus. CHekTpbl 2
noryomeHust. CHekTpanbHbli aHamu3. YIbTpadHuoIETOBOE U3ITyUCHHE.
Wndpakpacnoe wuznyuenue. PenrreHockue nyun. Ux npupona u
cBoiicTBa. [lkana 3eKTpPOMArHUTHBIX U31yUYECHUM.
CamocrosiTenpHast paboTa o0yJaronuxcs: yueOHUK, 3a/1a91 3
JlabopaTopHble padoThbI:
14.  OnpepeneHue  JUIMHBI ~ CBETOBOM  BOJIHBI C  TOMOIIBIO 2
JU(PPAKINOHHON PEIIETKH. 2
15. HabmrogeHue CIuIonTHOro M JIMHEWYaTOro CIIEKTPOB.

Tema 5.3 Tema Ne 5.3.1 IlocTy1aThl TEOPUHM OTHOCUTEJIBLHOCTH M CJI€ICTBUS
CnennanbHasi Teopust U3 HHUX.
OTHOCHTEJIbHOCTH Copepxxanue yueOHOro MmaTrepuaJa:
JIBuxeHne co ckopocThio cBeTa. [locTynarsl TEOpUU OTHOCUTEIBHOCTH 2
U CIEACTBUS M3 HUX. VMHBapMaHTHOCTb MOJYJII CKOPOCTH CBETa B OK 01-OK 05; JL.1-JL6.;
Bakyyme. OHeprus mokosi. CBsi3b MacChl W DHEPrHMU CBOOOIHOMN M.1-M.6; IL1.-IL.7.; JIP2,
4aCTHLEL JIP4, JIP23, JIP30
CamocrosiTenbHass paboTa 0OydYarOmIUXCs: TOArOTOBKA K 3a4eTy IO )
pazneny «OnTuka
Tema Ne 5.3.1 KontpoJsbHas padora Ned4 o pasgeny «OnTuka» 2
Pa3nen 6. DjieMeHTHI KBAHTOBOI (PU3UKHU 23
Tema 6.1 Tema Ne 6.1.1 I'mnoresa Ilnanka o KBaHTax. ) OK 01-OK 07; JI.1.-J1.6.;
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KpanToBasi onTuKa

Coaep:xxanue yueOHOIro MaTepuaJa:

KBanToBas runore3a Ilnanka. TennoBoe uznyuenue. KopmyckymnspHo-
BOHOBOM nyanu3M. @otonbl. ['mmore3a ne bpoisis O BOJIHOBBIX
cBoiictBax uactull. CooTHomIieHHe HeompeneiaeHHocteil [ eiizenbepra.
JlaBnenue cBera. XmMmmdeckoe aciictBue cBera. OmbiTel JleGemeBa u
Basuioga.

Tema Ne 6.1.2 ®oro3pdexT. [laBieHue cBera.

ConepixaHue y4eOHOro MaTepuaJa:

Domosghghexm. Ypaenenue Diinwmerina ona pomosgpgpexma. Brnewnuii
gomosnexkmpuueckutl 2¢hchexm. Buympenuuii gomosppexm. Tunwvi
pomosnemenmos. Ilpumenenue pomosppexma.” Pemenue 3amad 1mo
Teme «KBaHTOBas ONTHKAY.

CamocrosiTenpHast paboTa oO0yJaronuxcsi: yueOHUK, 3a/1a91

JlabopaTopHble padoThbI:
16. Mzyuenue siBnenus Gororddexra.

M.1.-M.6.; I1.1.-1L.7.; JIP2,

JIP4, JIP23, JIP30

Tema 6.2
Pduzuka aToma u
aTOMHOI0
siapa

Tema Ne 6.2.1 CTpoenne aToMa: nJiaHeTapHasi Mo/ieJIb M MO/1eJIb
Bopa. [lorsnomenue u ncnmyckanue ceera aromoM. KBanropanue
IHEPrUH.

Coaep:xanue yueOHOro MaTepuaJia:

PazBuTne B3MIAIOB HA CTpPOSHHME BemlecTBa. MoOAENH CTPOCHUs
aTOMHOTO sijipa. 3aKOHOMEPHOCTH B ATOMHBIX CIIEKTpax BOIOPOJA.
Snepunas momenp aroma. OmbiTel J.Pesepdopma. Mopens atoma

Bogopoga mo H.Bopy. KsamrtoBele mnocrymatel bopa. Jlazepol.”

Pa,ZII/IOB,KTI/IBHOCTI). 3akoH pPaaArOaKTUBHOI'O paciajia. PaI[I/IoaKTI/IBHbIe
npespamieHns. CriocoObl HaOMIONEHUS W PETUCTPALUK 3apsHKCHHBIX
gyactull. Oddexr BaBunosa - YepeHnkona.

Tema Ne 6.2.2 CTpoenune aToOMHOr0 siipa. JHeprus c¢Bs3u. CBsa3b
Macchl M JHePruH.

Copepxxanue y4eOHOro MmarepuaJa:

Crpoenne aromHoro sapa. Jledekr wmaccel, SHEpPrus CBSI3H U
YCTOMUYMBOCTh aTOMHBIX SIIEP.

Tema Ne 6.2.3 SinepHble peakuum.

OK 01-OK 07; J1.1.-J1.6.;
M.1.-M.6.; T1.1.-TL.7.; JIP2,

JIP4, JIP23, JIP30
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Conep:xanue yueOHOro MmaTepuaJa:

Snepuble peakuun. Hoepnas snepeemuxa.” DHEPreTUYECKUH BBIXOJ
ANepHbIX peakuuil. VckyccTBeHHas paauMOaKTUBHOCTh. JlemeHue
TsoKenslX spep. lLlemHas sAnepHas peaknus. YIpasisieMas LeHas
peakuuys. SInepHslii peakTop.

Tema Ne 6.2.4 PaainmoakTuBHBIE M30TONBI M UX PUMEHEHHUe.
Conep:kanue y4ye0HOro MaTepuaJia:

[lonyyenue  paaMOaKTUBHBIX HM30TONOB W  UX  I[PUMEHEHHUE. 2
buonornyeckoe nericTBUE paJMOAKTUBHBIX U3TYyUYCHHUI. DJIE€MEHTApHbIC
YaCTHIIBI.
CamocrosTenbHas paboTa 00y4aronuxcs: MOAroToBKa K 3a4eTy 1o 3
pazaeny «2JIeMeHThl KBAHTOBOH (PU3UKI»
Tema Ne 6.2.5 3aver no pasueny «jJ1eMeHTbl KBAHTOBOMH (DM3UKH 2
JlabopaTopHble padoThbI: )
17.13ydeHune TpeKOB 3apsHKEHHBIX YACTHIL 110 TOTOBBIM (oTorpadusiM.
II cemecTp:
MaKCHMMaJIbHAsl HATPY3Ka: 138
o0s13aTe/ibHAsI HATPY3Ka: 92
Jleknum: 70
JabopaTopHbie padoThI: 14
CamocrosiTesibHas padora: 46
3aron:
MAKCHMAJIbHAsl HArPy3Ka: 219
Oo0s13aTesibHAS HATpPY3Ka: 146
Jleknum: 112
JlaGopaTopHble padoThI: 34
CamocrosiTenbHasi padora: 73

" [popeccuonanvho opuenmuposanivle S1eMeHmbl COOEPIUCAHUS 6blOCNEHbl KYPCUBOM
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3. YCJOBMUS PEAJIM3ALIMUA YYEBHOM JUCIHUILINHBI

3.1. Tpeb6oBanusi K MUHMMAJLHOMY MATEPHUAJTBHO-TEXHUYECKOMY 00ecreyeHn 0

Peanuzauust nporpaMMbl JUCHUIUIMHBI TPEOYyeT Hamuuus yuyeOHOro kaOuHeTa
buzuku. ObopyaoBaHrue yuyeOHOTo KabuHeTa (Ha OCHOBAaHHMM IpHKa3a OT 23 aBrycra
2021 1. Ne 590 «O06 yTBepkI€HUU TIEpEUHs CPEACTB 00YUCHUS U BOCIIUTAHHUSL...»):

1. [udposas nadbopaTopus Mo GU3MKE AJIs yIUTEIS;

2. [udposas madbopaTopus o GU3MKE IJIs1 yICHUKA;

3. Becel TexHMUECKHE ¢ Pa3HOBECAMUY,

4. Kommekt 15t 1abopaTopHOro MpakTUKyMa 1Mo ONTHKE;

5. KomrekT it 1abopaTopHOTo MpakTUKyMa 10 MEXaHUKE;

6. Komrekt my1st 1abopaTopHOTO MPAaKTUKyMa 110 MOJICKYJIIPHON (PU3HUKE U
TEPMOIMHAMHUKH;

7. KommuiekT jyist 1abopaToOpHOTO MPaKTUKyMa IO DJIEKTPUUECTBY (C
reHEPaTOPOM);

8. Komrmnekt st u3ydenusi Bo30OHOBIISIEMbIX HCTOYHUKOB YHEPTUU (COTHEYHOM,

BETPOBOM SHEPTHUH, OMO-, MEXaHUUIECKON U TEPMOIIICKTPUUECKOU IHEPTETUKH );
9. AwmriepMeTp J1ab0paTOPHBIN;
10. BonabsT™meTp 1a00paTOPHBIN;
11. Konopumerp ¢ HA0OPOM KaIOPUMETPUUYECKUX TET,
12. TepmomeTp 1a00paTOPHBIIL;
13.  KoMrekT jyist u3y4eHHusi OCHOB MEXaHUKHU, THEBMATHKU U BO30OHOBIISIEMBIX
MCTOYHUKOB SHEPTUU;
14. bapomeTp-aHEPOUL;
15. biok nuTaHus peryjaupyemsli;
16. Be0-kamepa Ha TOJABM)KHOM IITATUBE;
17. Buneokamepa i padOThI C ONTUYECKUMH PUOOpaMU;
18. T'eneparop 3BYKOBO;
19. Turpometp (ricuxpomertp);
20. I'py3 HaGopHBIii;
21. JluHamMoOMETp JE€MOHCTPALMOHHBIM;
22.  KOMIUIEKT MOCY bl AEMOHCTPAIMOHHOMN C TPUHAJIC)KHOCTIMU;
23.  MaHoMeTp KUIKOCTHOU JEMOHCTPALMOHHBIN;
24.  Metp 1€eMOHCTPAIMOHHBIN;
25.  MuKpOCKON AEMOHCTPAIMOHHBIN;
26. Hacoc BakyymHubIli KomoBcKkoOro;
27. CTOJIUK NOJbEMHBIN;
28. IlTaTuB NIEMOHCTPAIIMOHHBIN (PU3UUECCKUIA;
29. DAEKTpOIUIUTKA;
30. Habop neMoHCTpaIMOHHBIN 10 MEXaHUYECKUM SIBIICHUSM;
31. HaGop neMOHCTpaInMOHHBIN 10 JUHAMUKE BpaaTeIbHOTO
JBUKECHUS;



32. Habop neMoHCTpaIMOHHBIN 110 MEXaHUYCCKUM KOJICOAHUSIM;
33.  HaGop neMOHCTpaIrMOHHBIA BOJTHOBBIX SIBIICHUN;

34. Benepko Apxumena;

35. Masatuuk MakcBennia;

36. HabGop Ten paBHOro o0bema;

37. Habop Ten paBHOU MaccChl;

38. IIpubop ans neMoHcTpanuu aTMochepHOTO JaBICHHUS;

39. Ilpu3Ma HaKJIOHSIOWIASCA C OTBECOM,;

40. Psluar 1eMOHCTpalMOHHBINM;

41. Cocyasl coobmraronecs;

42. CrakaH OTJIMBHOM JEMOHCTPAIIMOHHBIN;

43. TpyOka HeroToHa;

44. ap Ilackans;

45. HaGop neMOHCTpaIMOHHBIN MO0 MOJICKYJIIPHOHN (PHU3HKE U TETUIOBBIM
SIBJICHUSIM;

46. Habop neMOHCTpallMOHHBIN M0 Ta30BbIM 3aKOHAM;

47. Habop kanwuisipos;

48. TpyOka nns 1eMOHCTpAlMM KOHBEKIIUU B KUIKOCTH;

49. uamHApPBI CBUHUOBBIE CO CTPYIOM;

50. Ilap ¢ xkonbLOM;

51. BBICOKOBOJIbTHBIM UCTOUYHHUK;

52. T'enepatop Ban-ge-I'paada;

53.  [Ho3umerp;

54. KamepToHBI Ha pE€30HAHCHBIX SIIUKAX;

55.  Kowmrekt mpubOpoB ¥ MPUHAICKHOCTEN I IEMOHCTPAINH

CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH,

56. KoMIuiekt npuOOpoB s U3y4eHUs] TPUHIIUIIOB paguonprueMa u
paguonepenayy;

57. Kommnekt npoBOJOB;

58.  Maruur gyrooOpa3Hblii;

59.  MarHur nojaocoBOil JEMOHCTPAILUOHHBIM;

60. Mammuna snexkTpodopHas;

61. MasgTHUK 3IEKTPOCTATUYECKUI;

27. HaOop 1o u3y4yeHur0 MarHuTHOTO MOJIst 3EMIIH;

28. Halop nemMoHCTpalMOHHBIA IO MArHUTHOMY IOJIIO KOJIBIIEBBIX TOKOB;
29. HaGop neMOHCTpalMOHHBIN 1O MOJIYITPOBOTHUKAM;

30. Habop neMOHCTpaIOHHBIN MO TOCTOSHHOMY TOKY;

31. HaGop meMOHCTpaIMOHHBIN TIO AJIEKTPUIECKOMY TOKY B BaKyyMe;
32. Halop 1eMOHCTpALMOHHBIN MO 31EKTPOIMHAMUKE;

33. HabGop s neMOHCTpaIuu MarHUTHBIX TOJIEH;

34. Halop st JeMOHCTpAIMU SIEKTPUUECKUX TOJICH;

35. Tpanchopmarop yueOHBIH;

36. Ilamouka CTEKJIsTHHAS,
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37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51.

ITanouyka 300HUTOBAS;

[Tpubop JleHia;

Crpenku MarHUTHBIE HA IITaTHBAX;

CynTaH 31€KTpOCTaTUYECKU;

[IITaTuBBI U30IUPYIOLIUE;

DNeKTpOMarHuT pa30opHBI;

Halop neMoHCTpallMOHHBIN 10 TEOMETPUYECKOM OINTHUKE;
HaGop neMoHCTpaliMOHHBIN 10 BOJTHOBOW ONTHKE;
CrekTpocKoI JByXTpYOHBIH;

HaGop cniekTpanbHbIX TPYOOK ¢ UCTOUHUKOM MUTAHUS;
YcranoBka s uzydenust pororpdexra;

Habop nemoHcTparmonHsii o nocrossHHou [nanka;
KoMruiekt HarimsiAHbIX TOCOOMH 17151 MOCTOSIHHOTO UCTIONb30BaHUS;
Kommekt noptperoB s ohopmiieHust KaOMHETa;
KoMruiekT 1eMOHCTpallMOHHBIX YY4eOHbBIX TaOIuII.

[Ipn Hanuuuu HEOOXOAMMOTro 000PYIOBAaHUS 3aHATHA 1O (PU3UKE B HEKOTOPBIX
Clly4asiX MOTYT TIPOBOJUTBHCS B HMMEIOIIMXCA B 00pa3oBaTENIbHON OpraHu3alnuu
MaCTEPCKUX WK 1a00paTOpHUsX.
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3.2 UndopmanmonHoe obecnevyeHne o0yueHusi

Ilepeyenbr HcHmoOab3yeMbIX Y4eOHbIX u3aaHuil, WHTepHeT-pecypcos,

JAOMOJTHUTEIbHOM JINTEPATYPHI

1.

OcHOBHBIE HCTOYHUKH:
Jlorunenko, O.B., ®usuka + ellpunoxenue : yueOnuk / O.B. JlorBuHeHKO. —
MockBa : KnoPyc, 2022. — 437 c. — ISBN 978-5-406-08888-3. —
URL:https://book.ru/book/941758. — TeKcCT : 2IEKTPOHHBIH.
Msxkumes, I'. ., byxosues, b. b., Corckuii, H. H. / ITox pen. IlapdentreBoii H.

A. Ousuka. Yueonuk misa 10 k. - M.: U3zmarensctBo «IIpocBemenue», 2019. -
416 c.

. Msaxkumes, ['. §., byxosues, b. b., Hapyrun, B.M. / Ilox pen. [TapdhentbeBoit H. A.

®duznka. Yueonuk mis 11 k. - M.: U3gatensctBo «IIpocBemenney, 2019. - 399 c.

I[OHO.]]HI/ITCJ'IBHBIG HCTOYHUKMH:

. Amutpuea, B. ®. ®duszuka mnsa npodeccuii U CHEHMHATBPHOCTEH TEXHHYECKOTO

npoduiisa: yueOHUK aJisi 00pa3oBaTEIbHBIX YUPEKIACHUN HAYAIBHOTO M CPEIHETO
npodeccronansHoro obpazoBanus / B. ®@. JIlmurpuena. - 2-e uzzd., crep. - M.:
N3naTenbckuil eHTp «Akagemus», 2017. - 448 c.

Tpodumona, T.U., Kypc dusuku ¢ mpumepamu pemieHus 3aiad B 2-X ToMax. Tom
1 : yueOnuk / T.W. Tpopumona, A.B. @upcoB. — Mocksa : KnoPyc, 2022. — 577
c. — ISBN 978-5-406-09078-7. — URL:https://book.ru/book/942134. — Texkcr :
3IEKTPOHHBIN.

. Tpodumona, T.W., Kypc ¢usuku ¢ npuMepamu peiieHus 3ajaad B 2-x Tomax. Tom 2

: yueonuk / T.. Tpodumosa, A.B. ®upcoB. — Mocksa : KnoPyc, 2022. — 378 c.
— ISBN 978-5-406-09079-4. — URL:https://book.ru/book/942135. — TekcT :
3JICKTPOHHBIM.

Tpodumona, T.U., ®usuka. Teopus, pemeHue 3aaad, JEKCUKOH. : CIPaBOYHOE
uznanue / T.U. Tpopumoa. — Mocksa : KunoPyc, 2022. — 315 c¢. — ISBN 978-
5-406-09691-8. — URL:https://book.ru/book/943640. — TeKcCT : 2IeKTPOHHBIMH.

. Tpodumona, T.U., ®uzuka ot A mo A : cnpaBounoe nznanue / T.1. Tpopumona.

— MockBa : KuoPyc, 2022. — 301 c. — ISBN 978-5-406-09292-7. —
URL:https://book.ru/book/942835. — TekcT : 31eKTpOHHBIN.

[Tepeuens HTEpHET-PECYPCOB:
1. bank 3amanuii PISA EHI' - Pexxum noctyna: http://www.mobuschool.02edu.ru
>...PISA...estestvennonauchnaya.../;
2. Enunas xomekius nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB. - PexuMm nocTyma:
http://school-collection.edu.ru/catalog/pupil/?subject=30;
3. KM-mkouna. - Pexxum nocryna: http:/www.km-school.ru/ ;
4. OrtkpeiTas ¢usuka. - Pexum goctyma: http:// www.physics.ru/courses/
op25part2/design/index.htm;
5. IInardpopma SAKnacc - Pexxum noctyma: http://www. yaklass.ru;
6. Poccwmiickas snexTpoHHas mkoia - Pexxum moctyma: http:// www.resh.edu.ru/;
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7. ®usuka.u. - Pexxum nocryna: http://www.fizika.ru;
8. ®OUIIU (BIIP 11 knacc) - Pexxum pocryna: http://www.fipi.ru /;
9. DnexkTpoHHBIN yueOHUK - Pexum noctyna: http:// www.physbook.ru/.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUA INCIIUIIJINHBI

KoHnTpoib M oOmeHKa packpbIBalOTCS Yepe3 YCBOEHHBIE 3HAHHUS U
IpUOOPETEHHBIE 00YYAIOIIUMUCA YMEHUs, HallpaBiIeHHbIE Ha (POpMUPOBaHUE OOIIUX
U npodecCUOHANbHBIX KoMmmeTeHIMi. KoMnereHunn AoKHBI ObITh COOTHECEHBI C
OpEeIMETHBIMU pe3yJibTaTaMu. [l KOHTPOIST U OLIEHKM pe3yJbTaTOB OO0y4YeHUs
npenojaBaresib BbIOMpaeT ¢GOpPMBI U METOJbI C YYETOM MpodeccuoHaIu3auu
0o0y4eHHs Mo Mporpamme AUCIUIUIMHBI.

Koa u HaMMeHOBaHMe Pa3nen/Tema THIT OLIEHOYHBIX
¢dopmMupyeMbIX KOMIIETeH NI MeponpUATHIA
Pazgen 1. Temsr 1.1., 1.2, 1.3 - YCTHBIHI OIpOC;
Paznen 2. Temsr 2.1.,2.2., 2.3. - (poHTATBHBIN OTIPOC;
OK 01. Beioupats croco6st Pasnen 3. Temsr 3.1., 3.2., 3.3., |- OLIEHKa KOHTPOJbHBIX
perieHus 3aaa4y 3.4.,3.5. pabor;
npodeccuoHalibHON AestenbHoCcTH |Paznen 4. Temsbr 4.1., 4.2. - HaOIIOZEHHE 3a XOJ0M
[MPUMEHUTEIBHO K Pa3JIMYHbIM Paszmen 5. Temnr 5.1., 5.2., 5.3. |BbIIOJHCHUSA
KOHTEKCTaM Pasnen 6. Temr1 6.1., 6.2. 11abOpaTOPHBIX PadoT;
- OIEHKa BBINOJIHEHUS
OK 02. Ucnons3oBath Paspen 1. Temsr 1.1., 1.2, 1.3 TabopaTOpHBIX padoT;
COBpPEMEHHBIE cpesicTBa morcka, [Pasmen 2. Tembr 2.1, 2.2., 2.3, | onenka
aHajan3a u Paznen 3. Temwr 3.1., 3.2., 3.3., MPaKTUYECKUX PadoT
unTepnpeTanuyn uapopmamuu u - 3.4., 3.5. (pemeHus: Ka4eCTBEHHBIX,
vHpopManronnbie Texnonornn  [Pasnen 4. Temer 4.1., 4.2. PacUeTHBIX,
U1 BBITIOJTHEHUS 3a7a4 Paznen 5. Temsr 5.1., 5.2., 5.3.  |mpodeccuonanbro
podeccuoHanbHOM Pasnen 6. Tems1 6.1., 6.2. OpPUEHTUPOBAHHBIX
NEeATEeTLHOCTH 10 C 3amaq);
Pazmen 1. Temsr 1.1.,1.2, 1.3 - OlIEHKa  TECTOBBIX|
OK 03. [ImanupoBats u Paznen 2. Tems 2.1., 2.2., 2.3, [3anaHui;,
pealn30BBIBATH COOCTBEHHOE Paznen 3. Temur 3.1., 3.2., 3.3., [ HaOJIOZICHHE 3a XOLOM
mpodeccCuoHaNbHOE U 3.4.,3.5. BBITIOJTHEHUSA
JINYHOCTHOE Pa3BUTHE, MH/IUBU/Ty aJIbHBIX
PEANPUHUMATEIIBCKY IO [IPOCKTOB M OLICHKA
NEesITCIBHOCTD B BBITIOJIHCHHBIX
npodeccuoHaIbHOM chepe, [IPOCKTOB,
MCIIOJIb30BAaTh 3HAHUA 110 - OLICHKaA
(MHAHCOBOMW TPAMOTHOCTH B BBIIIOJTHCHUA
Pa3IUYHBIX KU3HECHHBIX AOMaIIHUX
CHTYAIHSX CaMOCTOSITENIbHBIX
OK 04. DddexTuBHO Pasnen 1. Temsr 1.1., 1.2, 1.3 pador;
B3aMMOJIEHCTBOBATE M paboTath B |Pasmen 2. Temsr 2.1., 2.2, 2.3. [ Ha6moﬂerIe 1 OICHKA
KOJIJIGKTHBE U KOMaHJIe Pazmen 3. Tems! 3.1., 3.2., 3.3., [PCUICHIS KCHUC-3a /13,
34.3.5. - HaOJIoeHHe U OlEHKa
Pasnen 4. Tembr 4.1., 4.2. JICTIOBOH HIDBI,
Pasnen 5. Temsr 5.1., 5.2, 5.3. [ 21CaMeH:
Pazgen 6. Temsr 6.1., 6.2.
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OK 05. OcyniecTBasiTh yCTHYIO U
MUCbMEHHYI0 KOMMYHUKAIUIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ yueTom
0COOEHHOCTEH COLMAIBHOIO U
KyJIbTYpHOI'O KOHTEKCTa

Pazpgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Paznen 3. Temur 3.1., 3.2., 3.3,
3.4.,3.5.

Paznen 4. Temer 4.1., 4.2.
Pasgen 5. Temsr 5.1., 5.2., 5.3.
Pazgen 6. Temsr 6.1., 6.2.

OK 06. [TposBISTH TpaXkIaHCKO-
MaTPUOTHYECKYIO MO3UIIHUIO,
JIEMOHCTPHUPOBATH OCO3HAHHOE
MOBE/ICHUE HA OCHOBE
TPAAUIUOHHBIX
00I11eueI0BEYECKUX 1IEHHOCTEMH, B
TOM YHUCIIE C yUYETOM
rapMOHH3AIUN
MCKHAIL[MOHAJIBHBIX N
MCKPEIIMTUO3HBIX OTHOHI€HI/II>1,
IIPUMCHATH CTaHAAPThL
AHTUKOPPYILUHUOHHOIO OBEACHUS

Pazgen 1. Temsr 1.1., 1.2, 1.3
Pasgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3., Temsr 3.1., 3.2., 3.3.,
3.4.,3.5.

Pazgen 4., Temns1 4.1., 4.2.

OK 07. CoznelicTBOBaTHL
COXPaHEHHUIO OKPYXKAIOIIeH
Cpelbl, pecypcocOepeKeHHIO,
[PUMEHSITH 3HAHUS 00
M3MEHEHUHU KJIMMaTa, TPUHIINIIBI
OepeKIMBOTO MPOU3BOJCTBA,

A PeKTHBHO IEHCTBOBATH B
Ype3BhIYAITHBIX CUTYAIHIX

Pazgerm 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temwr 2.1., 2.2., 2.3.
Pazgenr 3. Temsr 3.1., 3.2., 3.3.,
3.4.,3.5.

Paznen 4. Temsr 4.1., 4.2.

Paznen 6. Temnr 6.1., 6.2.
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