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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEHN TPOI'PAMMBI YYEBHOMN
JAUCHUIIJINHBI
1.1. MecTo IUCHMILIMHBI B CTPYKTYpe OCHOBHOM NPo(eccuoHaIbLHOI 00pa3oBaTeIbHOM
NPOrpamMMmbl

Oo6meobpazoBatenbHas nuciuiuinaa «bJ[.13 @usnkay sBiseTcs 005M3aTEIbHON YaCThIO
001eoOpazoBaTeIbHOrO HUKIa 0Opa3oBaTenbHOM mporpammbl CITIO B cootBercTBHM ¢ PI'OC
o crieruanbaOCTH 09.02.11 Pa3paboTtka u ynpaBieHUE MpOrpaMMHBIM 00ECIICYCHHUEM.

OO6meoOpa3oBaTenibHas JUCUUIUIMHA HMMEET MPAKTUYECKYI0 HaNpaBlIE€HHOCTh H
UCTIONIB3YET MEKIPEIMETHBIC CBSI3U ¢ quciuruimHoi «bJ[.12 Maremarukay.

1.2. Heap u nianupyemblie pe3yJibTaThl OCBOCHUSI AU CHHUIIIMHBI

[lenu u rIaHUpyeMBbIE pe3yNIbTaThl OCBOCHMSI TUCLUIUIMHBL:

1.2.1. lenp 00111€00pa30BaTEIbHON TUCHUTIITUHBI

Coneprkanue mporpammbl 001eo0pa3oBaTeIbHOW qUCHUIUIMHEI PU3MKa HANPaBJIEHO Ha
JOCTUKEHUE CIEAYIOUINX LEIEH:

* (hopMupoBaHue y 00y4arOIIUXCsl YBEPEHHOCTH B IEHHOCTH O0pa30BaHUs, 3HAUUMOCTH
¢u3nyecKkux 3HAHUU N1 COBPEMEHHOIO  KBAJIM(UIMPOBAHHOIO  CHELUAINUCTA  IPU
OCYILECTBIICHUH €r0 Npo(ecCHOHANBHON e TeTbHOCTH;

* OBJIQJICHUE CIEHU(PUUECKOW CHCTEMOW (U3NYECKUX MOHATUH, TEPMUHOJOTHEH WU
CUMBOJIMKOI;

* OCBOCHHE OCHOBHBIX (PU3MUECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEI;

* OBJIAJICHUE OCHOBHBIMM METOJaMU HAYYHOI'O MO3HAHUS IPUPOJIbI, UCIIOIb3YEMBIMHU B
¢usuke (HAOMIOJCHWE, ONMHMCaHWE, W3MEPEHHe, BBIABI)KCHHE THUIOTE3, IPOBEACHUE
9KCIEPUMEHTA);

* OBJIAJICHHE YMEHUSAMH 00palbaThIBaTh JaHHBIC KCIIEPUMEHTA, OOBSCHITH MOJTyYCHHbIC
pe3yibTaThl, yCTAaHABIUBATh 3aBUCUMOCTU MEXIY (PU3MUYECKHMMU BEIMYMHAMU B HaOIIOaeMOM
SBJICHUY, JI€]aTh BbIBOJIbI;

* (hopMupoBaHUE yMEHUS peliaTh PU3NUECKUE 3a/1a4M Pa3HbIX YPOBHEH CIIOKHOCTH;

* Dpa3BUTHE IIO3HABATEJIbHBIX MHTEPECOB, MHTEJUIEKTYAIbHBIX M  TBOPYECKUX
croco0OHOCTeH B mpolecce NpuoOpeTeHusl 3HaHUH ¢ UCIOJIb30BAHUEM PA3TUYHBIX UCTOYHHUKOB
MH(pOpMallMd M COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTUI; yMeHUN (OpMyIupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO TO3UILHUI0 IO OTHOUIEHHWIO K (HU3UYecKod HHbOpMaIuH,
MOJIy4a€MOM U3 pa3HbIX HCTOYHUKOB;

* BOCIIUTAaHUE YYBCTBA FOPAOCTH 32 POCCUHUCKYIO (PM3UUECKYIO HAYKYy.

OcBoenue kypca «dusuka» npeanonaraeT perieHue ciaeayomx 3a1au:

* IpuoOpeTeHNne 3HaHui 0 PyHAAMEHTAIBHBIX (U3NYECKUX 3aKOHAX, JIEKAIUX B OCHOBE
COBPEMEHHOM (M3UYECKON KapTHHBI MUpA, MPUHIUIOB JAEWCTBHUS TEXHUYECKHX YCTPOMCTB U
IPOM3BOJICTBEHHBIX MPOLIECCOB, O HAaNOO0JIee BAXKHBIX OTKPBITUAX B 001aCTH (PM3UKH, OKA3aBILIMX
OTpeeNsolee BIUSIHUE HAa Pa3BUTHE TEXHUKU U TEXHOJIOTUY;

* T[OHMMaHUE (U3UYECKOM CYIIHOCTH SBJICHUH, TMPOSABIAIONIMXCI B paMmKax
MPOU3BOJICTBEHHOU JESITEIbHOCTH;

* OCBOCHME CIIOCOOOB HMCIOJIb30BaHUs (PU3UYECKUX 3HAHUHM JUIsS PELICHUs MPaKTHUYECKUX
U TpodecCHOHAIbHBIX 3a/1ay, OOBSICHEHUs SBICHUN NPUPOABI, NPOU3BOACTBEHHBIX U
TEXHOJIOTUYECKUX MPOIIECCOB, MPUHIMIIOB NEHCTBUS TEXHUYECKHX INPHOOPOB U YCTPOMCTB,
oOecrnieueHrs 6€30MacHOCTH MPOU3BOACTBA U OXPAHbI PUPO/IBL;

* (dopMupoBaHHEe yMEHHUH pemarb y4eOHO-TIPAKTHUECKUE 3aJaud  (U3NIECKOTO
CoJIepXKaHus ¢ yI€TOM TPOPeCCHOHATIBHON HAITPABICHHOCTH;

* IPHOOpPETEeHHE OMbITAa MMO3HAHUS U CAMOIO3HAHUS; YMEHUI CTaBUTh 33/1a4l U pelaTh
po0IieMbl ¢ y4€TOM NMPOoQecCHOHANTBHON HapaBIEHHOCTH;

* (¢opmMHpOBaHHE YMEHMH MCKaTh, aHAIM3UPOBaTh W 00pabaThiBaTh (PU3HUECKYIO
uH(popMalLrio ¢ y4€TOM podeccnoHaTbHON HallPaBI€HHOCTH;



* MOATOTOBKAa OOYyYalOIMXCA K YCHEIIHOMY OCBOCHHIO IUCHMIUIMH W MOJIYJeH
npoecCHOHaNbHOrO IHMKJIAa: (OPMUPOBAHHME Yy HHUX YMEHUH U OMNbITa JAEATEIbHOCTH,
XapaKTePHBIX JUIS Mpodeccrii / JOHKHOCTEH CITy>KalluX HIN CIEUATBHOCTECH, MOTy4aeMbIX B
npodeccuoHaNbHBIX 00Pa30BaTEIbHBIX OPTaHU3ALIMSIX;

* MOATOTOBKa K (OPMHPOBAHUIO OOMIMX KOMIIETCHUUH OyIylIero CrenuaaucTa:
camMmo00pa3zoBaHusl, KOMMYHUKAIMH, COTPYAHUYECTBA, MPUHATHS DPELUICHUI B CTaHIAPTHON U
HECTAaHAAPTHOM  CUTyalMsIX, MPOSKTHUPOBAHUS, MPOBEACHUS (PHU3MUECKUX  H3MEpPEHHIA,
3¢ dexTuBHOrO U 0E30MACHOTO UCMOJIB30BAHUS PA3NIUYHBIX TEXHUYECKUX YCTPOUCTB,
COOIOZICHHSI PABUJI OXPaHbI TPy/ia pH padboTe ¢ Gu3nuecKuMu npudopaMu 1 000pyIOBaHUEM.
OcoOeHHOCTh (OPMUPOBAHUS COBOKYITHOCTH 3a/lad U3Yy4eHUs (PU3UKH AJISi CUCTEMBI CPEIHETrO
npo(ecCHOHANLHOTO  O0pa30BaHUs  3aKJIIOYAaeTCs B~ HEOOXOJUMOCTH  peau3allud
npodeccCHoHaNbHOM HAMpPaBIEHHOCTH pEIIaeMbIX 3aJay, ydéra OcoOeHHOCTe cdepbl
JEeSITeIbHOCTH OYAYIIUX CIICIUATUCTOB.

B pe3ynbrate 0ocBOCHUS NUCHUIUIMHBI O0yUYaIOUIHIICs TOJKEH 3HATh:

* CMBICI TIOHATHH: (HU3UYECKOe SBICHHE, THIOTe3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICIICTBHE, DSJIEKTPOMAarHUTHOE IoJie, BOJHA, (OTOH, AaToM, aTOMHOE  SJIpo,
MOHU3UPYIOIINE U3ITYICHUS;

* CMBICTT (PU3WYECKUX BEIMYMH: CKOPOCTb, YCKOPEHHE, Macca, CHia, UMITYJbC, paboTa,
MEXaHW4YeCKasi DJHEPrus, BHYTPEHHSS DHEpPrus, aOCONIOTHAs TeMIepaTypa, CpeaHss
KMHETUYeCcKasi JHEPTHs YaCTHUI] BEIIECTBA, KOJIMYECTBO TEIIOTHI, SJIEMEHTAPHBIN SJIEKTPUUECKUN
3apsn;

* CMbBICH (PHU3MYECKUX 3aKOHOB KIIACCUYECKOW MEXaHHKH, BCEMHPHOTO TSITOTCHHUS,
COXpaHEHHsI ~ JHEPrHH, HMIIyJibca H  JJIEKTPUYECKOro  3apsiaa,  TepMOIUHAMUKH,
3IEKTPOMArHUTHOW UHAYKINH, poTodddekTa;

* BKJIAJ, POCCHMCKHMX M 3apyOeKHBIX YUYEHBIX, OKa3aBIIMX HaWOOJIbIIEe BIMSHHE Ha
pa3ButTHe (HU3HKHY;

B pe3ynbrare ocBOE€HUS AUCHUIIIMHBI O0YyUYaIOLIUICS 10JIKEH YMETh!

* IPOBOJUTH HAOIIOCHHUS, TUIAHUPOBATH U BBITIOJIHATH SKCIIEPUMEHTHI,

* BBIJIBUTATh THUIIOTE3HI 1 CTPOUTH MO/ICIIH;

* TNPUMEHSTHh TMOJNyYEeHHBIE 3HAHUS MO (QU3UKE AN OOBSICHEHHUS Pa3HOOOpA3HBIX
(U3UYECKUX SIBJICHUN U CBOMCTB BEIIECTB;

* MPAKTUYECKU UCTIONH30BaTh (PU3NUECKHE 3HAHMUS,

* OIICHUBATH JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOW WH(POPMAIIHH;

* UCTIIONIL30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS JJIS pElIeHUs 6 MPaKTUYECKUX 3a]au
MOBCETHEBHOM JKM3HH, oOecreueHus Oe30MacHOCTH COOCTBEHHOW JKW3HH, PAIMOHAIBLHOTO
IPUPOIONIOIB30BAHUS U OXPaHbl OKpYXKaroIeil cpeibl;

* ONKCHIBATh U OOBSICHATH (U3UUECKHE SIBICHHUS M CBOMICTBa Tell: CBOMCTBAa Ta3oB,
KUAKOCTEH W TBEPABIX  TeNl;  OJEKTPOMArHUTHYKO  WHAYKIHMIO,  PacHpoCTpaHEHHe
AIIEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE CBOMCTBA CBETA; M3IyUYEHHE H IOTJIONICHNE CBETA aTOMOM;
dororddexr;

* OTJIMYATh TUTIOTE3bI OT HAYYHBIX TEOPHIA;

* JIefaTh BHIBOJIBI HA OCHOBE AKCIIEPUMEHTAIBHBIX TaHHBIX;

* MPUBOJUTH MPUMEPHI, MMOKA3bIBAIOIINE, YTO: HAOIIOJCHHUS U DKCIIEPUMEHT SBIISIOTCS
OCHOBOM /Il BBIABMKEHHS THUIOTE3 M TEOpPHUH, MO3BOJSAIOT IPOBEPUTH HCTHMHHOCTh
TEOPETUYECKUX BBIBOJIOB; (U3MYECKas TEOPHS TaeT BO3MOXKHOCTh OOBSCHSITH H3BECTHBIC
SIBIICHUS IPUPOJIBI U HAyYHBIE (DAKThI, MPEACKA3bIBATH €IIe HEM3BECTHBIC SIBICHUS;

* NMPUBOJIUTH MPHUMEPHI MPAKTUYECKOTO HCIIOJIB30BaHMS (PU3MUECKUX 3HAHUI: 3aKOHOB
MEXaHUKH, TEPMOAMHAMHMKU H JJIEKTPOJAMHAMUKH B JHEPreTHKE; pa3IUYHBIX BHJIOB
AIIEKTPOMArHUTHBIX M3ITyYSHHUN JUTS Pa3BUTHSI PaHo U TEIEKOMMYHHUKAINH, KBAHTOBOH (U3UKU
B CO3JIaHHH SIJIEPHON YHEPreTUKH, JTa3epOB;



¢ BOCHpUMHUMATL M Ha OCHOBC TIIOJYUCHHBIX 3HAHUM CaMOCTOSTEIbHO OLCHUBATh
uHpopmanuro, coxaepxkamiyrocss B coobmenusx CMMU, WutepHeTe, Hay4YHO-TIOMYJISPHBIX
CTaTbhiX.

* IPUMEHSATH MOJYYCHHbIC 3HAHUS JJIS pelIeHUs PU3NYECKUX 3a]1aY;

* OMPENeNTh XapakTep GU3HUECKOTO mporiecca mo rpaduky, Tabmuine, Gpopmyne;

* U3MEPATH psAA GU3NYECKUX BEIMYWH, MPEICTaBIsAs Pe3yJbTaThl U3MEPEHUN C y4ETOM
UX MOTPEIIHOCTEN.

1.2.2. Tlnanupyemble pe3ylbTaThl OCBOCHHUsS OO0IIEOOpa30BATEIBHON TUCIUILIMHBI B
coorBercTBUU ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COQO. Ocoboe 3HaUueHHE TUCILUIUINHA UMEET
npu ¢popmupoBanuu u pazsutuu OK u I1K.

Koa IIK, OK Oo0mme JAucnunianHapHbie
OK 01. BeiOupates | B wactu Tpy10BOro BOCIIUTAHHUS: - BJIAJETh OCHOBOIIOJAraroIMMHU
CHOCOOBI pelIeHHs] | - TOTOBHOCTD K TPYAY, (bU3MYECKUMU MOHATUSIMU U
3a1a4 - OCO3HAHME ICHHOCTU MAaCTEpPCTBa, | BEJIMYMHAMH, XapaKTEPU3YIOIUMHU
npodeccuoHanbHO | Tpyaomooue; (bu3nuecKre mporecchl
NEeSATEeTbHOCTH - TOTOBHOCTh K aKTUBHOM (CBsI3aHHBIMH C MEXaHUYECKUM
MIPUMEHUTEIBHO K | ICSITEIbHOCTU TEXHOJOTUYECKOW U | IBUXKEHUEM, B3aUMOJICHCTBUEM
pa3IUYHBIM COIIMAIbHON HAINPaBJIEHHOCTH, TE€J, MEXaHUUYECKUMU KOJICOaHUSIMU
KOHTEKCTaM CIOCOOHOCTh MHUIIMMPOBATb, Y BOJIHAMH; aTOMHO-
IJIAHUPOBATh M CAMOCTOSITEIILHO MOJIEKYJISIPHBIM
BBIIIOJIHATH TaKYHO A€STEIbHOCTD; CTPOEHUEM BEIIECTBA, TEIJIOBBIMU
- HHTEpEC K pa3IuvHbIM cepam MPOIIECCAMH; DIICKTPUUECKUM 1
npodeccnoHanbHOM NeATENIbHOCTH, | MATHUTHBIM IMOJISIMU,
OBnazieHue yHUBEPCATIbHBIMU AIEKTPUUECKUM TOKOM,
y4eOHBIMU TTO3HABATEIIbHBIMU 3J€KTPOMAarHUTHBIMU
JEHCTBUSMM: KOJICOaHHUSIMU U BOJTHAMU;
a) 6a30BbIC JJOTHYECKHE EHCTBUS: ONTHUYECKUMU SIBIICHUSMU;
- CaMOCTOSITETLHO (POPMYJIHPOBATH | KBAHTOBBIMH
Y aKTyallu3upoBaTh MpooiIemy, SIBJICHUSIMU, CTPOCHHUEM aToOMa U
paccMaTpuBaTh €€ BCECTOPOHHE; aTOMHOTO S7pa,
- YCTaHaBJIMBAaTh CYLIECTBEHHbBIN PaAOAKTUBHOCTEIO);
MIPU3HAK WK OCHOBAHUS JJIs - BJIaJICHUE OCHOBOTIOJIATAOIIIUMU
CpaBHEHHUS, KIIacCU(PUKALIUU U ACTPOHOMUYECKUMH MOHATUSIMH,
000011eHus; MO3BOJISIOIIMMH 0XapaKTEPU30BaTh
- OTIPEACIATH IENIU JeATETHbHOCTH, MPOIIECCHI, TPOUCXOIAIINE HA
3a/1aBaTh NapaMeTpbl U KPUTEPUU 3BE€3/1aX, B 3B€3JJHBIX CUCTEMAX, B
WX JIOCTHIKEHUS, MEXTaJIAKTUYECKOH Cpelie;
- BBISIBJISITh 3aKOHOMEPHOCTH U JBUKEHHE HEOECHBIX TeT,
MIPOTUBOPEYMS B pACCMAaTPUBAEMBIX | HBOJIIOLIMIO 3B€3/1 U BeelleHHOu;
SIBJICHUSIX; - BJIQJIETh 3aKOHOMEPHOCTSMH,
- BHOCUTH KOPPEKTHBHI B 3aKOHAMU U TEOPUSIMH (3aKOH
JICATEIILHOCTD, OLICHUBATh BceMupHOro tsrorenus, I, 11 u 111
COOTBETCTBHUE PE3yJbTATOB LIETsAIM, | 3aKOHBI HbIOTOHA, 3aKOH
OLICHUBATh PUCKHU MOCIEICTBUI COXpaHEHHUs MEXaHUYECKON
NeSATeTbHOCTH; SHEPTHH, 3aKOH COXPaHEHUS
- pa3BUBATh KPEATUBHOE MBILUICHUE | UMITYJbCA, TPUHIUIT
MIPU PEIICHUN KU3HEHHBIX CYTEPIIO3HUIINH CHJI, TPUHITUTT
mpooieM. PaBHOIIPABHOCTH MHEPLIMAIBHBIX
0) 6a30BBIE UCCIIEIOBATENHCKHE CUCTEM OTCUEeTa; MOJIEKYJISIPHO-
JIEUCTBUSL: - BJIAJIETh KMHETUYECKYIO TEOPUIO CTPOEHUS




HaBBIKAMH y4eOHO-
HCCIIEA0BATENIBCKON U IIPOEKTHOU
NEesITeNIbHOCTH, HaBbIKaMU
paspereHus mpoodieM;

- BBISIBJISITH IPUYUHHO-
CJIEICTBEHHBIC CBSI3U U
aKTyaJlu3UpoBaTh 3a/1a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHMUs,
HaXOJUTh apryMEHTHI AJIs
JI0Ka3aTelIbCTBa CBOMX
YTBEPXKJACHUI, 3a]1aBaTh MapaMeTpbl
Y KPUTEPHUU PEIICHHUS;

- aHaJIM3UPOBATH MOJyYECHHBIC B
X0J1e

pelIeHUs 3a/1a4M Pe3yIbTaThl,
KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH
M3MEHEHNE B HOBBIX

YCIIOBHUSIX;

- YMETh MIEPEHOCUTH 3HAHUS B
MO3HABATEJIbHYIO U
MIPAKTUYECKYIO0 00TIacTH
KU3HEICSITEIIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3
Pa3HBIX MMPEIMETHBIX 00JIACTEH;

- BBIJIBUTATh HOBBIC UJICH,
MpejJiaraTh OpUrhHaIbHbIC
MOJXO/IbI U PEIICHUS;

- CITOCOOHOCTh UX HCIIOJIb30BAHHUS B
I03HABATEJIBHON U COLMAJIbHOU
MPaKTUKE

BEILIECTBA,

ra3oBbI€ 3aKOHBI, TIEPBBINA 3aKOH
TEPMOJIMHAMUKH; 3aKOH
COXpaHEHUs

3JEKTPUYECKOTO 3apsi/ia, 3aKOH
Kynona, 3akon Oma 1t yuactka
1enw, 3akodH OMa 11 IOJIHOM
3JIEKTPUYECKOM LIETH, 3aKOH
Hxoynsa - Jlenia, 3akoH
3JEKTPOMArHUTHOW MHYKIIUH,
3aKOH COXPaHEHUs SHEPTUH, 3aKOH
HPSIMOJIMHENHOTO
pacrpoCcTpaHeHHUsl CBETa, 3aKOH
OTpPa)KEHHUS CBETa, 3aKOH
IIPEJIOMJICHUS CBETA; 3aKOH
COXpaHEHHUS SHEPTUH, 3aKOH
COXpaHEHUs UMITYJIbCa, 3aKOH
COXpaHEHUS IECKTPUIECKOTO
3apsizia, 3aKOH COXpaHEHUSs
MacCOBOT'0O YKCJIa, TOCTYJIAThI
bopa, 3ak0H pa0aKTUBHOTO
pacnaza);

- YBEpEHHOE UCIOJIb30BaHNE
3aKOHOB M 3aKOHOMEPHOCTEN MpHU
aHann3e (pU3NYECKUux SBICHUN U
IIPOLIECCOB;

- chopmupoBaTH YMEHUS pemiaTh
pacyeTHbIE 33J1a4U C SIBHO
3aJlaHHOW (PU3UYECKON MOJIENbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI U
TIPUHIIUIIBI;

- Ha OCHOBE aHaJIN3a yCIOBUS
3a/1a4M BBIOMPATh (PU3HUECKYIO
MO/I€]b, BBIACTATH (hU3HUECKUe
BEJIMYUHBI U (POPMYIIHI,
HEOOXOUMBIE AJIS €€ pelIeHHs,
MPOBOJIUTH PACUYETHl U OIICHUBATH
pPEaNbHOCTh MOJTYYEHHOTO MOAX01a
U pEIICHHUS;

- CIIOCOOHOCTh X UCIIOJIb30BAHUS
B MO3HABATEIBLHON U COLUAIIBHOM
MPaKTHKE 3HaYeHUs PU3NIEeCKON
BEJIMYUHBI; pelIaTh KaueCTBEHHbBIC
3a/1a4u, BBICTpanUBasi JIOTHYECKU
HETIPOTHUBOPEUMBYIO IETIOYKY
pacCcyXKIeHHUI C OOPOX HA
M3y4YEHHBIE 3aKOHHI,
3aKOHOMEPHOCTH U (hU3HUecKue
SIBJICHHS;

- chopmMHpOBATH TOHUMAHUS POJTH
(bU3UKH B 5)KOHOMHYECKOH,
TEXHOJOTHYECKON, COUMAIILHOU U




3THUYECKOH cdepax AesaTeIbHOCTH
YeNoBeKa; POJIN 1 MecTa (U3UKH B
COBPEMEHHOM Hay4HOU KapTHUHE
MHpa; pOJIK ACTPOHOMHH B
MPAKTUYECKOH JeITeIbHOCTU
YeJIOBEKa U JAJIbHEUIIIEM HAYy4YHO-
TEXHUYECKOM Pa3BUTHH;

- chopmupoBaTH YMEHUs
pa3nuyath yCIOBHS MPUMEHUMOCTH
Mojienel PU3NIeCKuX Tl U
MIPOIIECCOB (SBJICHUN):
WHEepIHANbHAS CUCTEMa OTCUETa,
MaTepuaibHas TOUKa,
PaBHOYCKOPEHHOE JIBI)KEHUE,
cBO0OOIHOE TajieHne, aDCOIOTHO
ynpyras [eopmanusi, abCOIOTHO
yIpyroe u abCOIOTHO HEYIPYToe
CTOJIKHOBCHHSI, MOJICIICH Ta3a,
XKHUJIKOCTH U TBEPJOTO
(KpuCTa/NIMYECKOr0) Tena,
UJICATLHOTO Ta3a, TOYCUHBIHN 3aps/,
OJIHOPO/IHOE DJIEKTPHUUECKOE TOoJIe,
OJTHOPOJTHOE MarHUTHOE IOJIE,
rapMOHHYECKHE KoJeOaHus,
MaTeMaTHYECKUN MasTHUK,
UJCaJIbHBINA MIPYKUHHBIA MAsTHUK,
TrapMOHHUYECKHE BOJIHBI,
UJICaNbHBIN KoJeOaTeNbHbII
KOHTYp, TOHKasl JIMH3a; MOJEIeH
aToMa, aTOMHOTO siJipa !
KBAHTOBOM MOJICITH CBETA;

- chopmupoBaTH YMEHUs
O0OBACHITH OCOOEHHOCTH
NpOTeKaHusl (PU3HUECKUX SIBICHUN:
MEXaHHYECKOE JIBIKEHUE,
TEIUIOBOE JIBUYKEHUE YACTHI]
BEIIIECTBA, TEIUIOBOE paBHOBECHE,
OpOYHOBCKOE JIBUYKEHHE,

g ys3us, ucnapeHue, KUIeHue u
KOHJICHCAIIUs, TUIaBIICHUE U
KPUCTAJTU3AIMs, HAPABICHHOCTh
TEIUIONEPEIaun, HIEKTPU3ALIUN
TeJ, YKBHITOTCHITMAIEHOCTH
MMOBEPXHOCTHU 3aPSKEHHOTO
MTPOBOIHHKA, dJICKTPOMArHUTHON
WHIYKIIAHA, CAMOUHTYKITHH,
3aBUCHMOCTH COIPOTHBIICHUS
MOJIYIPOBOIHUKOB "p-" 1 "nTUNOB"
OT TeMITepaTyphl, pe30HaHCA,
UHTep(EepeHITUU BOIH, TUDPaAKIUH,
JUCTICPCHH, TIOJTHOTO BHYTPEHHETO
oTpaxkeHus, GoTodPdexr,




(du3nvecKre MPUHIIHIIEI
CHEKTPATLHOTO

aHanu3a u paboThI J1azepa, "abda-
"u "Gera-" pacnansl sep,
raMMau3JIydeHue siep




2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHOI padoThl

. Oo0bem B
Buj yueOHoi1 padoThI
yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHHUIINHBI 168
B T.4.
1. OcHoBHOE coepKaHue 168
B T.U.:
TEOpeTUIecKoe 00ydeHne 98
NPaKTUYECKUE 3aHATHS 36
71a00paTOPHBIE 3aHATHS 34
N3 Hux:
2. IIpodeccHoHATbHO-OPHEHTHPOBAHHOE COJePaKaHue (copepKaHHue 6
MPUKJIAJTHOT0 MOYJIsA)
B T.4.:
TeopeTudeckoe o0ydeHue 20
MPAKTUYECKHUE 3aHITUS 12
VHAMBUAYaJIbHBIN POEKT (1a/HeT) HeT
CamocTosTenbHas pabora
IIpomeskyTounasi arrectanusis hopme apyras (1 cemecrtp),
A ¢epeHIMpPoBaHHBII 3a4eT (2 ceMecTp)




2.2. TeMaTHuyeCKMil IJIAH U COAEPKAHME YUeOHOM! JUCHMIIIHMHBI

HaumeHnoBanmue
O6bem, | ®opmupyembie
pa3aeioB 1 Conep:xaHue yueOHOro MaTepuaia u (pOpMbl OPraHU3ALMHU AeATeIbHOCTH 00y4aAI0IIHXCH
yac KOMIIeTeHUNH
TeM
1 2 3 4
1 cemecTp
Coaep:xanue yueOHOT0 MaTepHuaJia 6
Jlexknuu
Beenenue. =
DusuKa i 1. ®uzuka — QyHnameHTanbHas HayKa o mpupoje. EcTrecTBeHHO-HAYYHBIH METO/ IO3HAHUSI, €70 BO3MOXXHOCTHU U
MeTOIbI TpaHHLbI IPUMEHAMOCTH. DKCIIEpUMEHT U TEOpHs B TIpoLiecce O3HAHMS MPpUpoabl. MoaenupoBaHue GU3NIECKUX 3 OK 03, 05
HayHOTO SIBIIEHUI 1 TIpoIieccoB. PoJb 9KCIIepUMeHTa M TEOPUH B POIIECCE TO3HAHUS IPUPOJIHL. _
1O3HAHSI 2. ®uzndeckas BenuanHa. Ouzndeckue 3aK0HbI. [ paHUIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB U TEOPHH.
[Mpunnmn coorBetcTBus. [lonsrue o pusnyeckoit kaptune Mupa. [lorpemrHocTr u3MepeHnd GPUINIECKUX 3
BEJIMYHH.
Pa3znen 1. Mexanuka
Conep:xanue yue0HOro MaTepuaJia 6
Jlexkuuu
1. MexaHudeckoe JABIKEHHE U ero BUabl. MaTtepuanbHas Touka. OTHOCUTEIBHOCTb
MexaHn4decKkoro ABmkeHns. Cucrema orcueta. [lpunimn otHOCHTeNnsHOCTH [ anmmes. CriocoObl onicaHus 3
Tema 1.1 nerxenus. Tpaexropus. [lyTs. [lepememenne. PaBHoMepHOe npsaMonnHeiiHoe aBrkeHue. CKopocTh. YpaBHEHHE OK 01,
OCHOBBI JIBMKeHHs. MrHOBEHHas U CPEAHSISI CKOPOCTH.
KHHEMATHKH 2. Yckopenue. [IpsmonmnaeliHoe TBMKEHNE C IIOCTOSHHBIM YCKOPEHHEM. J[BHKeHHe ¢ TIOCTOSTHHBIM YCKOPEHHEM
cBOOOHOTO MajieHNs. PaBHOMEpHOE JBMKEHUE TOYKH 110 OKPY>KHOCTH, YTIIOBasi CKOPOCTb. 3
IenTtpoctpemurensHoe yckopeHne. Knnemarnka abCcoMIOTHO TBEPJOTO Tela.
IIpakTHYeckue 3aHATHA 2
IIpaxkTrueckoe 3austue 1: «Pemenue 3anau» 2
Conep:xanue yueOHOro MaTepuasa 6
Jlexkuumu
Tema 1.2 1. OcHoBHas 3anaua auHamuku. Cuna. Macca. 3akonsl Mexanuku Hetotona. Cunbl B npupoje. Cuna TSKeCTH U OK 01
OCHOBBI CHJIa BCEMUPHOTO TATOTEHUS. 3aKOH BCEMUPHOTO TAroTeHus. [lepBas kocMuueckasi CKOpocTh. J[BrKeHHe MIaHeT 6
JHHAMHAKH u Maibix Ten CojiHeuHOM cucteMsl. Bec.
IIpakTHyeckoe 3aHATHE 2
IIpaktuueckoe 3anstue 2: «Pemienue 3agau» 2
Tema 1.3 Conep:xanue yueOHOro MaTepuaJa 6
3aKOHBI Jlexknun
COXpaHeHMs B 1. Umnynee Tena. UMImynsc cuibl. 3aKOH COXpaHEHHs nMITyJbca. PeaktnuBHoe nBMxkeHHE. CUIIBI TSXKECTH U CHIIBI 3
MeXaHHUKe ynpyroctu. KoHCepBaTHBHBIE CHITBI.
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2. Ucnonb30BaHKE 3aKOHOB MEXaHUKH JJIA 00BSICHCHUS JABWKCHUA HEOECHBIX TEN U I pa3BUTUA KOCMHUYCCKUX

HCCIIeIOBAaHNN, TPAHUIIBI IPUMEHUMOCTH KIacCHIecKoi MexaHuku. CHitel TpeHus1. Mexanmdeckast padora u 3 OK 01
MmourHocTh. Kunernueckas sHeprus. [lorennuansaas s3Heprus.
3aKOH COXPaHEHUs] MEXaHUUECKOH dHEpruH.
IpakTHYecKoe 3aHsITHE 2
IIpakTudeckoe 3ansaTue 3: «Pemenue 3amaqu» 2
IpakTHKO-OPHEHTHPOBAHHOE COJIEPKAHME
Coaep:xanue yueOHOT0 MaTepHuaJia 4
Jlexkuuu
1. CkamnsipHble M BEKTOpHbIE (PU3HMUECKUe BeTMUNHbL. I [puMeHeHne 3aKOHOB COXPaHEHUSL. 2 MK 1.3
i/?:f::nll;a 2. IlpakTuueckoe npuMeHeHne (GPU3NUECKUX 3HAHUN B MOBCEHEBHOM KU3HU ISl UCTIONB30BaHMS IPOCTHIX )
MEXaHU3MOB, HHCTPYMEHTOB, TPAHCIIOPTHBIX CPEACTB.
IIpakTHYeCKOE 3aHATHE 2
IIpakTrueckoe 3anstue 4: «Pemenue 3axad o pasaeiy» 2
Paznen 2. MoJgexkyiasipHas ¢u3uka 1 TEpMOAHUHAMHUKA
Conep:xanue yueOHOro MaTepuasa 6
Jlexkuuu
1. OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOU Teopun. Pa3mepbl 1 Macca MOJNEKYJ U aTOMOB.
Tema 2.1 BbpoyHnoBckoe nBukeHne. CUIbl M SHEPIH MEXMOIIEKYIIIPHOrO B3auMoaeincTBus. CTpoeHue razoo0pasHbIX, 3
OCHOBBI JKUJKHMX U TBEPIBIX TE.
MOJIEKYJISIPHO- 2. UneanpHbiii Ta3. [laBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KMHETHYECKOH TeOpHH Ta30B. 0K 01
KHHeTHYecKOi Temmnepatypa u ee u3Mepenue. AOCOIIOTHBIN HyIb TeMIeparypsl. TepMonnHaMyudecKkas mKana TeMIIepaTyphl. 3
TeopHu CKOpOCTH IBHKEHUS] MOJIEKYJI M X U3MEPEHHE.
JlaGopaTopHble 3aHATHS 4
Jlaboparophoe 3anstue 1: «/3ydeHne n30nponeccoB 2
JlaGoparopHoe 3anstue 2: «/3ydeHne n300poueccoBy 2
Conep:xanue yueOHOro MaTepuasa 6
Jlexkuuu
Tema 2.2 1. BHyTpeHHsis1 sHeprus cucteMbl. BHyTpeHHss sHeprus uaeanbHoro raza. Koiandyectso temotsl. [lepBoe Havyano 6
OcHOBHI TepMOAMHAMUKH. AnabaTHbIi npouecc. Bropoe Havano repmoauHaMuky. OxpaHa NPUPOJIBIL. OK 01
TEPMOTMHAMMKH [~ 2
paKTHYecKoe 3aHsATHe
IIpakTnueckoe 3anstue 5: «Peuienue 3anauy 2
Tema 2.3 Conep:xanue yueOHOro MaTepuasa 6
ArperaTtHsie Jlekuun
COCTOSIHMS 1. Ucniapenune u konaeHcanus. HaceienHslid nap u ero cBoiictsa. [Ipubops! 1uist onpenenenus BIaXHOCTH
BellecTBa U Bo3ayxa. Touka pocsl. Kunenne. 3aBUCHMOCT TEMIIEpaTyphl KUTICHHS OT JaBieHus. Kpurtudeckoe coctosHre 2
¢a3zoBble BEIECTBA. XaPaKTEPUCTHUKA JKUJIKOTO COCTOSHHS BemecTBa. [I0BEpXHOCTHBIN CIOU KUAKOCTH. DHEPTHUS
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nepexoabl

TMMOBCPXHOCTHOT'O CJIOS. Bawxaui MOPAAO0K.

2. KanmmysapHele siBineHns. XapaKkTepUCTHKA TBEPOTO COCTOSHHS BEIIECTBA.

Kpucramnmaeckre u amopdHbIe Tena. Ypyrie CBONCTBa TBEPABIX Tell. 3aKkoH [ yka. 2
MexaHn4yecKue CBONCTBA TBepAbIX Tell. [lnacTudeckas (octarounas) aedopmanus.
3. YpaBHEHHUE cOCTOSIHUS HaeanbHOTOo ra3a. M3omnponecch u ux rpaduku. ['a3oBbie 3aKoHbl. MolsipHas ra3oBas
noctosiHHas. PaboTa u TerioTa kak popMbl Iepeaay SHEPTrun. TermIoeMKoCTh. Y IeNbHas TeTI0OEMKOCTb.
YpasHenne TermoBoro Oananca.lloBepxHocTHOE HaTsbKeHHe. CMadnBaHue. SIBIEHNS Ha TPAHUIIE KUAKOCTH C 2 OK 01
TBEpABIM TeloM. TerIoBoe paciiupeHnue TBEPABbIX Tel U KuIKocTe. Koaduiment muHeitHOro paciimpeHus.
Koaddurment o0beMHOT0 pacimpeHus.
JlabopaTopHbIe 3aHATHS 2
JlaboparopHoe 3ansaTHe 3: «Omnpenenenne yaeabHON TeIUIOTHI TasHIS JTIbIa» 2
IIpaKkTHKO-OpPHEHTHPOBAHHOE CO/IeP:KaAHHE
Conep:xanue yueOHOro MaTepuaJia 2
Paznen 2. Jlexknuu
Monekyasipuasi | [Ipunnun nedicteus temiosoil Mamunsl. Tertossle aqsurareny. KI1JI Termnosoro apurarens. Xol1ouIbHbIE 2 IIK 1.3
¢uzuka u MaImHbl AOCOIOTHAsI M OTHOCHUTEIbHAS BIAYKHOCTh BO3ayxa. [leperpeTsiii map u ero ucroinp30BaHNe B TEXHUKE.
TepMmoauHamMuka | IlpakTuueckue 3aHATHS 2
[Tpaktuueckoe 3ausitue 7: Pemenne 3ana4 «MonekyssipHast QU3MKa U TEPMOTUHAMUKAY 2
2 cemecTp
Paznea 3. diekTpoauHaMuka
Coaepsxanue y4e0HOro MaTepHuaJia 6
Jlexkuuu
1. DnemMeHTapHbII SJTEKTPUIECKUM 3apsa. DIeKTpuyecKas MOCTOSHHAS. 2
Tema 3.1 2. DnexTpuueckoe noje. HampspkeHHOCTh 35eKTpruecKoro noiid. I [puHun cynepno3unuy nosueil. 2
DaexTpudeckoe | 3. Pabora cui snektpocratnyeckoro nos. IloTenuunan. JHeprust 3K TPUYECKOro MoJis 2 OK 01
noJjie IIpakTUYecKkue 3aHATHSA 2
[Ipaktruueckoe 3andarue 8§: «Pemenue 3agau» 2
CamocTrosiTesibHasi padoTa 00y4yarommxcst 4
[loxroroBKa MHIUBUAYATBHOTO TIPOEKTA 4
Conep:xanue yueOHOro MaTepuasa 6
Jlexkmun
Tema 3.2 1. YcnoBusi, He0OX0IUMBIE JIJIsl BOSHUKHOBEHUS U TOJISPKAHUS deKTprueckoro Toka. Cria 6
3AKOHBI TOKAa U TDIOTHOCTH TOKA.
MOCTOSTHHOTO IIpakTUYecKkue v 1a00pPaATOPHbIE 3AHATHS 4 OK 01
TOKA IIpaxTrueckoe 3ansTue 9: «Pemenue 3amau» 2
JlaboparopHoe 3aHsATHE 4: «DNEKTPHUUECKOE IT0JIE. 3aKOHBI TTOCTOSTHHOTO TOKa) 2
CamocTosiTeibHAast padoTa 00yYalouuxcs 4
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IToaroroBka MHAUBHTYATEHOTO TIPOCKTA

Coaepsxanue yueOHOr0 MaTepuaJia
Jlexkuuu

4
6
Tema 3.3 1. DnekTpuUYecKuil TOK B METAJUIAX, B AIEKTPOIUTAX, ra3ax, B BaKyyMme TepMOodIIeKTpOHHAsI SMUCCHSL. 3
DUIEKTPUYECKUH | 5 TTnasva. CoGersennas u MpUMECHasl TPOBOAUMOCTH. P-n mepexox 3 OK 01
ToK B IpakTHyecKkue 3aHATHS 2
Pa3INYHBIX
cpenax [Tpaktuuaeckoe 3austue 10: «Pemenune 3amauy» 2
CamocTosiTesIbHAsA padoTa 00y4al0LUXCs 4
[ToaroroBka MHAMBHUAYAIEHOTO IIPOEKTA 4
Coaepixanue yueOHOr0 MaTepuaJia 6
Jlexkuuu
1. BexTop MHAYKIMK MarHuTHoOro nojsi. HampspkeHHOCTh MarHuTHOTO mofisl. [leficTBre MarHUTHOTO TMOJIs Ha 3
MIPSIMOJTMHEWHBINA TPOBOTHUK C TOKOM.
Tema 3.4 2. BzanmogeiicTBre TOKOB. MarHUTHEIN MOTOK. PaboTa 1Mo mepemenieHrio TPOBOJHIKA C TOKOM B MarHUTHOM 3
MaruurtHoe nosie. J{elicTBME MarHUTHOTO 1OJIs Ha JABWKYIHiics 3apsaa. OnpeneneHue yaeabHoro 3apsa. OK 01
to.Jie JlaGopaTopHbie 3aHATHS 2
JlaboparopHoe 3ansaTHE 5: «B3auMoaeiiCTBHE TOKOBY 2
CamocrosiTeqibHasi pab0oTa 00y4ar0IMXCsl 4
[ToaroroBka MHAUBUAYAIBHOTO IPOEKTA 4
Conep:xanue yueOHOro MaTepuasa 6
Jlexkuuu
1. [IpaBuyo Jlenna. 3akoH JIEKTPOMAarHUTHON WHIYKITHH. 3
Tema 3.5 2. OJ1C uHAYKIMH B IBIKYILIUXCS MIPOBOJHUKAX. B3aMMOCBSI3b 2IIEKTPUUECKUX U MATHUTHBIX MOJIEH. 3
JIEKTPOMArHUT OnekTpoMarHuTHoe noje. MaruutHoe noJje. DJeKTpOMarHuTHAas HHIYKITHSL.
Has IIpakTUYecKkue 3aHATHSA 4 OK 01
MLy K IT 11: «Pemenue 3agau» 2
paKTHUYECKOE 3aHSITHE b
CamocTrosiTeibHasi paboTa 00y4aroIMXxcst 4
[ToaroroBka MHAUBUIYAIBHOTO IIPOEKTA 4
IpakTHKO-OpPHEHTHPOBAHHOE CO/IEPIKAHME
Conep:xanue yueOHOro MaTepuaJa 6
DJeKTpuuecKHe 3apsibl. 3aKOH coxpaHeHus 3apsiaa. 3akoH KyrnoHa. [IpoBogHUKH B 3I€KTPHUUYECKOM II0JIE.
Pasten 3. Jusnextpuku B snekTpuueckoM noje. [lonsapuzanus nusdnexTpukos. PazHocTs moreHnnanoB. CBsi3b MEXIy
HaANPSKEHHOCTHIO M PA3HOCTHIO MMOTEHIIUAIOB 3JIEKTPHUYECKOTO MOJISA. DINEKTPOEMKOCTh. EquHuIIbI 2 K 1.3
E:eKTPOHHHaMH anekTpoeMkocTr. Kounencatopsl. CoemuHeHHe KOHACHCATOPOB B OaTapero. JHEPTUs 3apsHKEHHOTO
KOHJIEHCaTOopa.
3akon Oma ISl y4acTKa 1enu. 3aBUCUMOCTb JIEKTPUIECKOTO COMTPOTHBIICHUS OT MaTepHalia, JUTHHBI U TUTOIIA ! 5

TMONCPEYHOI0 CCUCHM IMMPOBOAHMUKA. 3aBUCHMOCTD QJICKTPUYCCKOI'0 COITPOTHUBJICHHA NPOBOAHUKOB OT
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Temneparypsl. TemneparypHblii KO3 GHUIKEHT conpoTuBieHus1. CBepXIpoBOAUMOCTb. PaboTa 1 MOIIHOCTD
MOCTOSTHHOTO TOKa. TerioBoe neicTBue Toka. 3akoH [xoyns— JleHra. DmeKTpoaBIKYyIIast CHIIa UCTOYHHUKA
ToKa. 3akoH OMa 11 IOJTHOM 1ienu. DneKTpuieckue nenu. IlapaninensHoe U mocae1oBaTeNnbHOE COSANHEHNE
IIPOBO/IHHKOB.

3akonbl Kupxroda mist y3na. CoelMHEHUE HCTOYHUKOB JICKTPUYCCKON SHEPTHH B OaTapero. DIEKTPOIH3. 3aKOH
anekTponn3a Papanes. DIESKTPOXUMHISCKUNA SKBUBAICHT. BHIIBI Ta30BBIX pa3psI0B. DICKTPUICSCKII TOK B
nosynpoBoaHuKax. [Ipumenenue momynpoBoaaukoB. [lomynpoBoaaukoBbie npudopsl. Cuia Jlopenria.
[Tpumenenue cuibl Jlopeniia. MarHuTHble CBOMCTBA BellecTBA. MarHuTHasi IPOHUIIAEMOCTb.

IIpakTHyeckne 3aHATUA

N

Pewienue 3aay no pazaeny

Paznea 4. Kosre0anua 1 BOJHBI

Tema 4.1
Mexanndeckue
Ko0JIeOaHus u
BOJIHBI

Conep:xanue yueOHOro MaTepuaJa
Jlekuuu

(o3}

1. KonebatensHoe nBmxkenue. ['apmonmdeckue konedanus. CBOOOTHbIE MEXaHHUYECKUE KOJIeOaHusl.
IIpeBparieHre 3HEPTUU TIPU KOJICOATSIHHOM JBYIKCHUH.

2. CBoOOHBIE 3aTyXalOMINe MeXaHnIecKue KoneOanus. MaTeMaTndeckuii MasTHUK. [Ipy>KUHHBIN MasTHHK.

3. BeiHyxneHHbIe MexaHndeckue kojeOanus. Pesonanc. [lonepevnsie v mpoaoIbHEIE BOTHBI. XapaKTePUCTHKH
BOJIHBI. 3BYKOBBIC BOJIHBI. YJIBTPa3BYK M €r0 MIPUMEHECHHUE

JlaGopaTopHbIe 3aHATHS

JlaboparopHoe 3ansaTue 6: «KoneOaHust 1 BOJIHBI

JlaboparopHuoe 3ansaTue 7: «KonebaHus v BOJTHB

CamocTosiTeibHAas padoTa 00yyalonuxcs

IToaroroBka MHAMBUAYAIBHOIO MPOEKTA

OK 01

Tema 4.2
DJIEKTPOMATHHUT
HbIEe KOJIe0aHus
M BOJIHBI

Conep:xanue yueOHOro MaTepuasa
Jlexknumu

S N ENENTNITVIENSE S EINIEN)

1. CBoOotHBIE 31€KTpOMarHUTHEIE KoneOanus. [IpeBparienue sHepruu B kosnedaresibHOM KoHType. Dopmyna
TomcoHa. 3aTyxarome JIeKTPOMarHuTHbIE KoseOanus. [ eHepaTop He3aTyXalonuX dIeKTPOMarHUTHBIX
Kosiebanuil. BeIHYKIeHHBIE dIeKTprUecKre KojeOaH . DIEKTPOMAarHUTHOE TI0JIe KaK 0COOBIN BHJI MaTEpUH.
OIEeKTPOMarHUTHBIE BOJIHBL

w

2. CBoiicTBa 31€KTpOMarHUTHLIX BOJIH. Bubpatop ['epua. OTKphITHIN KosebaTenbHbIld KOHTYp. V300peTeHue
pagno A.C. IlomoBeiM. [Tonarue o paguocszu. [lpuanun pagnocssasu. [IpuMeneHne 31eKTpOMarHUTHBIX BOJTH

IIpakTH4eckue 3aHATHSA

IIpaktrueckoe 3anstue 12: «Pemenue 3agad»

CamocTrosiTeqibHasi pab0oTa 00y4aroIMXcst

HOJIFOTOBKa WHAVNBUAYAJIBHOT'O IIPOCKTA

AR INDN W

OK 01

IIpaKkTHKO-OpPHEHTHPOBAHHOE CO/IeP:KAHHE

Paznen 4.

| Conep:xanue yueOHOro MaTepuaJa

N
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Konedanus u Jlekuun
BOJIHBI 1. IlepemenHsIit TOK. | 'eHEepaTOp mepeMeHHOTO TOKa. EMKOCTHOE M HHIYKTHBHOE COIIPOTHBIICHHUS TIEPEMEHHOTO K 1.3
TOKa. AKTUBHOE COIpOTHBIeHKE. 3aKoH OMa A1 3JIEKTPUIECKOi ey epeMeHHOoro Toka. PaboTta n MOIIHOCTh 2
MIEPEMEHHOTO TOKa.
2. Pe3onanc B anekTpuueckoi nenu. TpancdopmaTtopsl. Toku Beicokoit yacToTsl. [lonmyuenue, nepenaya u 9
pacnpeneneHle JEKTPOIHEPTUH.
IIpakTHYecKHe 3aHATHSA 2
[Tpaktuueckoe 3ausitue 13: Uzyuenne paboTsl Tpanchopmaropa 2
Pazgen S. OnTuka
Coaep:xanue yueOHOro MaTepuaJia 6
Jlekuun
1. ToueuHslit HcTOUHUK cBeTa. CKOPOCTh pacpOCTpaHEHHs CBETa. 3aKOHBI OTPAKEHUSI U IPEJIOMIICHHS CBETA. 3
ITpunnun I'roiireHca. IlosHoe oTpaxkeHue.
Tema 5.1 2. JInnsel. IToctpoenne n3o0paxenns B muH3ax. ©opMyna TOHKOM JIHMH3BL. Y BelndeHue JTUH3bI. ['1a3 kak 3
Ipupona ceera | ONTHIECKas cuctema. OnTHYECKHE TPHOOPBL. OK 01
JlaGopaTopHbie 3aHATHS 2
JlaboparopHoe 3ansTue 8: «OnpeeneHue MoKa3aTens IPeToOMICHHS CTEKIIa» 2
CamocrosiTesibHasi padoTa 00y4aroImXxcst 2
IlonroroBka MHINBUAYAIBHOTO MIPOEKTA 2
Conep:xanue yue0HOro MaTepuaJia 6
Jlexkuuu
1. Unrepdepennus cBeta. KorepeHTHOCTH CBETOBBIX Nydell. HTepdepeHIys B TOHKUX TUieHKax. Konbia
Herotona. Mcnonb3oBanue nntepdepeHny B HayKke U TexHuke. Judpakuus ceera. Andpakuus Ha menu B 2
apauIeIbHbIX Jydax.
2. udpakunonHas pemetka. [lonstue o ronorpaduun. [onspuszanus monepednsix BoiH. [lonspuzanus ceera. 2
JlBoiiHOE JTyuenpesoMIIEHHE.
Tema 5.2. 3. Honsapouasl. Jucnepcus ceera. Buasl nsnydennii. Bunel criektpoB. CriekTpsl uenyckanus. CIeKTpbl OK 01
BoOaHOBLIE noryomenys. CieKTpaibHbIi aHanu3. YibrpaduonaeroBoe uznyyenue. UHdpakpacHoe U3myueHue. 2
CBOICTBA CBeTa Penrtrenosckue iayuu. MIx npupoaa u ceorictsa. I1Ikajia 3JIEKTpPOMarHUTHBIX U3I1y4EHUI.
IIpakTH4yeckue n 1adopaTopHbIe 3AHATHS 8
IIpaktrueckoe 3anstue 14: «Pemenue 3agad» 2
JlaboparopHoe 3ansaTHE 9: «CrIEKTpATBHBIN aHAIH3 2
JlaboparopHoe 3ansaTue 10: «PEHTTeHOBCKHE JTyUr» 2
JlaboparopHoe 3ansTHE 11: «PEHTTEHOBCKUE TyUM» 2
CamocTrosiTeqibHasi padoTa 00y4yalommxcs 2
IloaroroBka MHANBHYaIBHOIO IPOEKTA 2

IIpaKkTHKO-OpPHEHTHPOBAHHOE CO/IeP:KAHME
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Pa3znea 5.
Onrtuka

Conep:xanue yueOHOro MaTepuaJa

Cuna csera. OCBeUIEHHOCTD. 3aKOHEBI OCBEIIEHHOCTH.

IIpakTH4yecKue 3aHATHS

[TpakTrueckoe 3anstue 15: Pemenue 3amnau

NINININ

I[K'1.3

Paznen 6. KBanTtoBas pusuka

Tema 6.1
KpanToBas
OIITHKA

Coaep:xanue yueOHOT0 MaTepHuaJia
Jlexkuuu

1. KBanToBas runore3a I[lnanka. TemnoBoe uznyuenue. KopmyckymsipHo-BoHOBOHM ayanu3M. @otonsl. ['unoresa
nie bpoiins o BOTHOBBIX cBoiicTBaxX dacTuil. COOTHONICHHE HeonpeneaeHHocTel [ eizenoepra. JlaBieHne ceera.
Xummaeckoe aeiicteue cera. OnpiThl [1.H. Jlebenesa n H.M. BaBuioga.

JlaGopaTopHble 3aHATHA

JlaboparopHoe 3ansaTue 12: «OnpeaeneHue nocrosHHon [nankay»

Jlaboparophoe 3ansaTue 13: «Onpenenenue nmocrossHHON [manka»

JlaboparopHoe 3ansaTue 14: «Onpeaenenue nocrosaHon [nankay»

OK 01

Tema 6.2
dusuka atoma u
aTOMHOIO siApPa

Conep:xanue yue0HOro MaTepuaJia
Jlexkuuu

A (INDNINO

1. Pa3ButuHe B3MIISI10B HAa CTPOEHHE BellecTBa. MOJeNu CTPOSHUSI aTOMHOTO s/jpa. 3aKOHOMEPHOCTH B @TOMHBIX
CIIEKTpax Bojoposa. SxepHas Mmoxens aroma. OmbiTel O.Pezepdopaa. Mosens atoma Bomopona o H. bopy.
KBanToBble nmoctynatsl bopa. PannoakTuBHOCT. 3aKOH paOaKTUBHOIO pacnaga. PanuoakTuBHbIe
npespatieHus. CriocoObl HAOMIOACHUS U PETUCTPALNH 3apsHKeHHBIX YacTull. D ekt BaBunosa — YepeHkona.
Crpoenue atoMHOro sifpa. JledekT Macchl, SHEPIys CBsI3H U YCTOHUMBOCTh aTOMHBIX sIIep. SliepHbIe peakIuy.

2. DHepreTU4eCKuil BBIXO SIIEPHBIX peakiuil. IcKkyccTBEHHas paJuOaKTUBHOCTD. J[eJeHNe TSHKENBIX sSIep.
IlenHas saepHas peakius. YpasisieMas LenHas peakuus. S nepHelid peakrop. IloiyueHne paaguoakTUBHBIX
M30TOIOB U UX MpUMeHeHue. bronornyeckoe aeficTBUE paJuOaKTUBHBIX U3TY4YeHHUN. DIeMeHTapHbIe YaCTUIIBI

HpaKaneCKne u HaﬁOpaTOleﬂe 3AHATHUA

[Ipaktuueckoe 3anarue 16: «Pemenue 3agau»

[Ipaktuueckoe 3anatue 17: «Pemenue 3agas»

JlaboparopHoe 3aHsaTHe 15: «Du3rKa aTOMHOTO SApa ¥ AIEMEHTAPHBIX YaCTHID

J'Ia6opaT0pHoe 3aHsaTHe 16: «PH31Ka aTOMHOTO sApa U 3JICMCHTAPHBIX YaCTUIL

Jlaboparophoe 3anstue 17: «Du3rKa aTOMHOTO S/Ipa U 3JIEMEHTApHBIX YaCTHID)

R INN|IN|0

OK 01

IIpaKkTHKO-OpPHEHTHPOBAHHOE CO/IeP:KAHME

Pasnen 6.
KBanToBasi
(puzuka

Conep:xanue yueOHOro MaTepuaJia

®DotorddexT. YpaBHenue DitHiureitHa 1 potordderra. Buemnuit potosnexrpuueckuii 3¢ dext. BHyrpenHmit
dorodddext. Tunsl porodnementos. [Ipumenenne Gotordderra AnepHas sHEpreTrKa.

HpaKTI/l'leCKOQ 3aHATHC

IIpaktrueckoe 3anatue 18: Pemenue 3amad mo pazgeny

NN NN

K 1.3

ITpomeskyTouHas arrecTauust — 1MpdepeHuMpoOBaHHbINH 3a4eT
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3. YCJIOBHUA PEAJIN3AIIMU YYEBHOM TUCIHUILIVHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecreyeHn o

Jis  peanu3anu  TpOrpaMMbl  y4EOHOW JTUCHHIUIMHBI TPEIYCMOTPEHBI  CIEAYIONIUE
CIelMaJbHbIE  TOMENICHMS:  KaOWHET  €CTECTBEHHOHAYYHBIX  JIUCHUMIUIMH,  OCHAICHHBIA
000py/loBaHWEM ¥ MPOrPAMMHBEIM OO0CCIICUEHUEM, MOMEIICHUE ISl CaMOCTOSTEIbHONW pPabOThI
(YuTaTBHBIN 3a1).

KabuHeT ecTecTBEHHOHAYYHBIX IUCIUIUIMH - Yy4eOHas ayauTopus [Uisl TPOBEICHUS
JIEKIIMOHHBIX, MPAKTUYECKUX 3AHSATHUUA, TPYHIOBBIX M WHIWBUIAYAJIbHBIX KOHCYJIbTALMM, TEKYILIETO
KOHTPOJIA U MPOMEXKYTOUHON aTTECTALUU, UMEIOIIAsl CIEAYIOIIEe OCHAILIEHUE: CTOJIBI U CTYJIbS IS
00ydJaronumxcsi Mo KOJMYECTBY IMOCATOYHBIX MECT B ayJIUTOPHH, paboyee MECTO MpernojaBaTres,
ydeOHast I0CKa, TPOEKTOP, FIKPaH MPOCKIIMOHHBIM.

O6opynoBaHre U MEOENb: CTOJIBI U CTYJIbs NIl 00YYAIOMIUXCS MO KOJIMYECTBY IMOCAT0YHBIX
MECT B ayAUTOpHH, pabodee MECTO IperogaBarelis, yaeOHas qocKa.

B kadecTBe mOMEIIEHH 1711 CAMOCTOATEILHON PabOThI HCIIOIB3YETCS:

UnTanbHbIA 311 - 3TO MOMEIIEHUE JIJISi CAMOCTOSITEIbBHOW pabOThl C MOCAI0YHBIMU MECTaMHU
Ha KOJIMYECTBO OOYYAIOIIUXCS, aBTOMAaTU3UPOBAaHHbBIE paboyne MecTa JUIsl YMTaTesield ¢ BBIXOJIOM B
ceTb VIHTEpHET U JIeKTPOHHYI0 HH(OpMAIMOHHYIO o0pa3oBatenbHyto cpeny YIJITY, nporpaMmmuoe
obecnieueHue o6IIero HazHaueHus. TeXHOIO0r s OeCIIPOBOAHOM J0KaabHOMN cetr Wi-Fi.

ObopynoBanue yueOHOT0 KaOUHeTa:

- HarJsiAHbIe TOCOOMS (KOMIUIEKThI YUeOHBIX TaOdHIl, CTEHAOB, CXEM, IUIAKaToB,
MOPTPETOB BBLAAIOIINXCS YIEHBIX U JP.);

- JTUIAKTUYECKHE MaTepualibl (3aJaHus JJII KOHTPOJIBHBIX Pa0OT, IJIs pa3HbIX BHJIOB
OIICHOYHBIX CPEJCTB, IK3aMEHa U JIp.);

- TEXHUUYECKHUE CpelncTBa 00ydeHHs (MEPCOHATBHBIA KOMIIBIOTEDP C JIMLEH3HMOHHBIM
IpPOrpaMMHBIM 0O0OecliedeHHEeM; MYJIbTUMEIUIHBIA TPOEKTOpP; WHTEPAaKTUBHAs JOCKA, BBIXOJ B
JIOKaJIbHYIO CETh U JIp.)

3.2. UndopMmanmnoHHoe obecniedeHHe peajn3alui NPorpaMmMbl

Jliia peanuzanuy nporpaMmbl y4eOHON AUCIUILTUHBI OMOIMOTeUHbIH (GoH 00pa3oBaTeNbHOMN
OpraHu3alliil HMMEEeT T[eYaTHhIC W/WIM DIIEKTPOHHBIE O00pa3oBaTeibHbIE W WH(POPMAIMOHHBIC
pecypchl, peKOMEH,TyeMbIe JJIs1 HCIIOJIb30BaHMs B 00pa30BaTeIbHOM IIPOLECCE.

3.2.1 OcHOBHBIE YJIEKTPOHHBIE U3IAHHUS:

1. babaes, B. C. ®usuka / B. C. babaeB. — Cankr-IlerepOypr : Jlanp, 2023. — 196 c. —
ISBN 978-5-507-46873-7. — Tekct : 3neKkTpoHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAS CHCTEMA.
— URL.: https://e.lanbook.com/book/352265. — Pexum mocTyna: ajis aBTOPHU3. MOJIb30BaTEICH.

2. babaes, B. C. COopHHK pa3HOYpOBHEBBIX 3a/1a4 10 ¢u3uke : yuedHoe mocoodue st CI1O /
B. C. babaeB. — 3-e u3z., crep. — Cankr-IlerepOypr : Jlanp, 2026. — 252 ¢. — ISBN 978-5-507-
56644-0. — Tekcr : snexTpoHHbIHA // JlaHb : 3JeKTpoHHO-OMONMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/518244 — Pesxum gocTyna: Juisi aBTOPH3. MOJIb30BATEIICH.

3. Poraues, H. M. ®usuka. Y4eOHBIN Kypc U CpEAHET0 MPO(heCCHOHATEHOTO 00pa30BaHUs
: yuebHoe nocobue s CIIO / H. M. Poraues, O. A. JleBuenko. — 3-e¢ u3zf., crep. — CaHKT-
[TerepOypr : Jlanp, 2024. — 312 c. — ISBN 978-5-507-49831-4. — Tekcrt : snexTpoHHsIii // Jlanb :
ANEKTpOHHO-OMOIMoTeynas cuctema. — URL:  https://e.lanbook.com/book/403874. — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

3.2.2]lonoJHUTEJbHbIE U3TAHUS

1. ®usuka : 6a30BBI ypOBEHb : MPAKTUKYM IO PELIEHUIO 3ajad : yuyebHoe nocodbue / H. C.
[Typeimesa, H. E. Baxeesckas, [[. A. HMcaes, B. M. Yapyrun. — 2-e u3z., crep. — Mocksa :
[Tpocsemenwne, 2025. — 236 c. — ISBN 978-5-09-121350-8. — Tekcr : anexkrpoHHsbiii // Jlanb :
ANEKTpOHHO-OMONMoTeynass cuctema. — URL: https://e.lanbook.com/book/473018. — Pexum
JOCTYTIA: JIJIsl aBTOPHU3. TIOJTH30BATEIICH.

2. ®usuka : 6azoBelii ypoBenb : yueOHuk / H. C. Ilyperimesa, H. E. Baxeesckas, . A.
Hcaes, B. M. Yapyrun. — 2-e u3n., crep. — Mocksa : [IpocBemenne, 2025. — 512 ¢. — ISBN 978-
5-09-121349-2. — TekcT : 21eKTpoHHBIN // JlaHb : 31ekTpoHHO-OMOIMOTeyHast cuctema. — URL:
https://e.lanbook.com/book/473021. — Pesxum gocTyma: Uit aBTOPH3. MOJIb30BaTECH



https://e.lanbook.com/book/352265
https://e.lanbook.com/book/518244
https://e.lanbook.com/book/403874
https://e.lanbook.com/book/473021

4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM JUCIHUILINHBI

KoHTposnb 1 o11eHKa pacKphIBalOTCS Yepe3 JUCIUILIMHAPHBIE Pe3YNbTaThl, YCBOCHHbBIE 3HAHUS

n

U TpUOOpETEHHBIE CTyJEHTAMH yMEHHUS, HalpaBleHHble Ha (OpMUpPOBaHHE OOIIMX
npodeccHoHaTbHBIX KOMITIETCHIIUH
Kox v HanmenoBanue Pa3zgen/Tema THun oeHOYHBIX

(popMupyemMbIX KOMIIETEH NI

MepOonpUATHH

OK 01. Beibupats criocoObt
pelieHus 3a1aq

Temer 1.1.,1.2,1.3
Temsr 2.1.,2.2.,2.3.

Pazgen 1.
Pasnen 2.

npodeCcCHOHAIbHON Pazgen 3. Temnr 3.1., 3.2., 3.3.,

JeSTeNIbHOCTH npuMeHuTensHo | 3.4., 3.5.

K pa3JIMYHbIM KOHTEKCTaM Pazgen 4. Temn1 4.1., 4.2.
Paszgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.

OK 02. OcymectBnsateh nouck, | Pazgen 1. Temsr 1.1., 1.2, 1.3

aHaJIU3 U UHTEPIPETAINIO
uHpopmaiuu, HeoO0X0AUMOMN

Temsr 2.1.,2.2.,2.3.
Temsr 3.1.,3.2.,3.3.,

Pazgen 2.
Pasgen 3.

JUIS BBIIIOJIHEHUS 3a/1a4 3.4.,3.5.

podeccuoHaIbHOM Paznen 4. Temn1 4.1., 4.2.

NEATEILHOCTHU Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pasnen 6. Temr1 6.1., 6.2

OK 03. IlnanupoBats u Paspgen 1. Temer 1.1.,1.2, 1.3

peann30BbIBaTh COOCTBEHHOE Pazgen 2. Temnr 2.1., 2.2., 2.3.

poQeCCHOHAIBHOE U Paszgen 3. Temnr 3.1., 3.2., 3.3.,

JUYHOCTHOE Pa3BUTHE 3.4., 35.

OK 04. PaGorats B koiiektuBe | Pazgen 1. Temsr 1.1., 1.2, 1.3

U KoMaH e, 3pPeKTUBHO Paznen 2. Temsr 2.1.,2.2., 2.3.

B3aUMOJEHCTBOBATh C Paszpen 3. Temnr 3.1.,3.2., 3.3,

KOJUIETaMU, PYKOBOJICTBOM, 34, 35.

KJIMEHTaMH Pazgen 4. Temn1 4.1., 4.2.
Paszgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temsr 6.1., 6.2.

OK 05. OcymectBnsate yctHywo | Pazgen 1. Temsr 1.1., 1.2, 1.3

Y MINCbMEHHYIO Pazgen 2. Temnr 2.1., 2.2., 2.3.

KOMMYHUKAITUIO Ha Paszgen 3. Temnr 3.1., 3.2., 3.3,

TOCYJapCTBEHHOM SI3bIKE 34, 35.

Poccuiickoit ®enepanuu ¢ Pazgen 4. Temn1 4.1., 4.2.

y4eTOM 0COOeHHOCTEH Pazgen 5. Temnr 5.1., 5.2., 5.3.

COIMAIIBHOTO U KYJIBTYPHOTO Paznen 6. Temn1 6.1., 6.2.

KOHTEKCTa

OK 06 TIposiBasiTH Pazgenm 1. Temsr 1.1., 1.2, 1.3

rpaxzaaHcko-natpuotuueckyro | Pasmen 2. Temsr 2.1.,2.2., 2.3.

MO3UIHUIO, IEMOHCTPUPOBATH
OCO3HAHHOE [TOBEJICHUE Ha
OCHOBE TPaJUIIMOHHBIX

Paznexn 3., Temsr 3.1., 3.2, 3.3.,
3.4., 35.
Pasnen 4., Temer 4.1., 4.2.

- YCTHBIH OIpOC;

- (hpoHTANIBHBIN OIPOC;

- OIIEHKa KOHTPOJIbHBIX padoT;
- HaOJI0JICHHE 32 XOJIOM
BBITMOJIHEHUSI TAOOPATOPHBIX
pabor;

- OLICHKA BBIMOJIHEHUS
n1abopaTopHBIX padoT;

- OIIEHKA MPAKTHYECKUX paboT
(peleHrs KAYECTBEHHBIX,
pacueTHBIX, MPOPECCUOHAIBHO
OpPUEHTUPOBAHHBIX 3a7a4);

- OIIEHKAa TECTOBBIX 3a/IaHUM;

- HaOJII0ICHHE 32 XOJI0M
BBITMIOJTHEHHS] UHIUBUYaTbHBIX
IIPOEKTOB H OIEHKA
BBITMIOJTHEHHBIX ITPOEKTOB;

- BBITIOJTHEHUE
9K3aMEHAIIMOHHBIX 33JaHUN
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001IIeYeITOBEYECKUX
LIEHHOCTEN, IPUMEHSATh
CTaHJAPTHI
AHTUKOPPYIIIMOHHOTO
ITOBEICHUS

OK 07 CogeiicTBoBath
COXPaHEHHIO OKPY)KAIOIICH
Cpelbl, pecypcocOepexeHHIo,
3¢ peKTUBHO NEHCTBOBATH B

Pasnen 1.
Pazgen 2.
Pasnen 3.
3.4., 35.

Temsr 1.1.,1.2,1.3
Temsr 2.1.,2.2.,2.3.
Tewmsr 3.1.,3.2.,3.3.,

YpE3BbIYANHBIX CUTYALUAX Paznen 4. Temn1 4.1., 4.2.
Pazgen 6. Temnr 6.1., 6.2.
IIK 1.3. Bemonnsate otnaaxy | Paznmen 2. Temsr 2.1., 2.3.
nporpaMmHbeIx — Moxayier ¢ | Pazgen 3. Temsi 3.2., 3.4.
HCII0JIb30BaHUEM Paznen 4. Tema 4.1.
ClielIMaTN3UPOBAHHBIX Pazgen 5. Temnr 5.1., 5.2.
IPOrPaMMHBIX CPEJCTB. Paznen 6. Tems1 6.1., 6.2.
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