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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMbBI YYEFHOI

JAUNCHUIIVINHBI « ®U3UKA»

MecTo AUMCHMILVIMHBI B CTPYKType NpOrpaMMbl MOATOTOBKH CHELHAJINCTOB

cpelHero 3BeHa: YueOHasi quciuiuimHa «Du3ukay sSBISETCS 9acThio 0011e00pa30BaTeILHOTO
nukia [ICC3 cneunansroctu 08.02.01 «08.02.01 Cmpoumenvcmeo u sxcniyamayus 30aHUL

U coopyxcenuil U OTHOCHTCS K IUCHMIUIMHAM IO BBIOOPY M3 00f3aTENbHBIX MPEIMETHBIX

obmnacreii (O/1.04).

1.2. Heap u nianupyemblie pe3yJibTaThl 0CBOCHUS AUCHHUIIIMHBI:

Conepxanue mporpaMMmbl y4eOHON IucHMIUIMHBL «Du3MKa» HampaBlIeHO Ha JOCTH)KEHHE
CIEAYIOUIMX LeJIei:

1.

OCBOEHHe 3HAHUI 0 (yHIAMEHTAIBHBIX (PU3UUECKUX 3aKOHAX U MPUHIIHUIAX, JISKAIIUX B
OCHOBE COBPEMEHHOM (HM3MYECKON KapTHUHBI MHpa; HauOojee BaXKHBIX OTKPBITHUAX B
oOmact (U3KMKM, OKa3aBUIMX ONpEICNAIONIee BIUSHUE HAa pPa3BUTHE TEXHUKH H
TEXHOJIOTUH; METOJIaX HAyYHOT'O IO3HAHUS IPUPOJIBL;

OBJIa/IeHMe YMEHMSIMH TIPOBOJUTH HAOJIONEHUS, IUIAHUPOBATh W  BBIOJIHATH
9KCHEPUMEHTHI, BBIIBUraTh TMIIOTE3bl M CTPOUTh MOJAEIH, HPUMEHSTH IOJyYCHHbIE
3HaHUS M0 (pu3MKe g OOBSICHEHUS pa3HOOOpa3HBbIX (PU3MYECKHUX SIBICHUH U CBOMCTB
BEIIECTB;  IMPAKTHYECKOIO  MCIOJIb30BaHMs  (U3NYECKUX  3HaHUM;  OLIEHUBATb
JIOCTOBEPHOCTH €CTECTBEHHO-HAYYHOI MH(OpMAIIHH;

pa3BUTHe [I03HABATEIIbHBIX HHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B IIpoLecCce MPUOOPETeHNS 3HAHUN U YMEHHH 10 (PU3HKE C HCIIOJIb30BAaHUEM Pa3IMYHbIX
UCTOYHUKOB MH(OPMAIIMK U COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTH;
BOCIIMTAHUE YOEXKIECHHOCTH B BO3MOXXKHOCTH TIO3HAHUS 3aKOHOB  IPHUPOJIBI;
UCIIOJIb30BaHUS JOCTHKCHUH (PU3MKKM HA Onaro pa3BUTHs YEIOBEYECKOH IMBHIN3ALNM;
HEOOXOMMOCTH COTPYJHHYECTBA B IMPOIECCE COBMECTHOTO BBINOJIHEHUS 33734,
YBKUTEIBHOTO OTHOLIEHHWS K MHEHHUIO ONNOHEHTAa MpH OOCYXIEHUU MpodiieM
€CTeCTBEHHOHAYYHOTO COJCpPXAHUSA; TOTOBHOCTH K MOpPAJIbHO-ITHUECKOW OIICHKE
UCIO/Ib30BaHUSI HAy4yHBIX JOCTHI)KEHHMH, YyBCTBAa OTBETCTBEHHOCTH 3a 3allIUTy
OKpYKarolleu Cpeibl;

HCNOJIb30BAHME TPUOOPETEHHbIX 3HAHUI M YMEHMI [UIs peIIeHUs IPAKTUYECKHX 3a/1a4
MIOBCEHEBHOM KHU3HH, 0OecreueHus1 0€30acHOCTH COOCTBEHHOM KU3HU, PAllHOHATBHOTO
IPUPOJONOIB30BAHNUSA U OXpaHbl OKpYXKAloIled Cpelbl U BO3MOYKHOCTh IPUMEHEHMS
3HaHUH TpU pEIIeHWH 3a]ad, BO3ZHUKAIOUIMX B TOCIEAYIoUled NpodeccHoHanbHOM
NESITETbHOCTH.

Pe3yﬂbTaTbI OCBOCHHUSA NUCIHHUIIJINHBI

OcBoenune coxaepxkanusi ydyeOHOW gucuuiuiiHbel «®usuka» obecrnednBaeT AOCTHIKEHHE
CTYIEHTAMH CIEAYIOLINX Pe3y1bTaTOB:
JUYHOCHIHBIX:

— YYyBCTBO T'OPAOCTH M YBa)KEHHs K HCTOPUH M JOCTHXKEHHSIM OTE€UECTBEHHOM (pU3NUECKOM

HaYKU;

— (UBUYECKH TPaMOTHOE TOBEACHHE B MPO(PECCHOHAIBHOW NEATEIBHOCTH W OBITY TNpHU

oOpareHuu ¢ mpudopamMu U yCTPOMCTBAMU;



TOTOBHOCTh K TPOJOJIKEHUIO 00pa30BaHUs M MOBBIIICHUS KBaIM(UKAIUK B N30paHHOM
Mpo)eCCHOHAIBHON  JIEATEIbHOCTH U OOBEKTHMBHOE OCO3HAHUE POJIM (PU3MUECKHUX
KOMIIETCHIIUH B 3TOM;

YMEHHUE HCIOJIh30BaTh JOCTHKCHUS COBPEMEHHOW (H3MYECKOW HAYKH M (U3UICCKUX
TEXHOJIOTUH JIJIs TOBBIIICHUSI COOCTBEHHOTO MHTEIUIEKTYAJIbHOTO Pa3BUTHS B BEIOPAHHOM
npohecCHOHALHOM IS TEIILHOCTH;

YMEHHUE CaMOCTOSITEIILHO JOOBIBATh HOBBIC JIJIS ce0s1 PU3MUeCKue 3HAHUS, UCTIONIB3YS TSI
9TOTO JIOCTYITHBIE HCTOYHUKH WH(OPMAIIHH;

YMEHHUE BBICTPaWBaTh KOHCTPYKTHUBHBIC B3aWMOOTHOIICHHS B KOMaHIE IO PELICHHIO
001IMX 3a7a4;

YMEHHUE YIPABIATh CBOCH IMO3HABATEIBHOW JIESTEIBHOCTHIO, MPOBOAUTH CaMOOIICHKY
YPOBHSI COOCTBEHHOTO HHTEIIJICKTYAJIbHOTO Pa3BUTHS,

mem anpedmemublx:

UCIIONIb30BAaHUE PA3JIMYHBIX BHUJIOB II03HABATEIHHOW NEATENHHOCTH JUIS PEUICHUS
buznYeCcKUX 3a/1a4, TPUMEHEHNE OCHOBHBIX METOOB NTO3HAHUS (HAOIIOICHUS, ONTUCAHMS,
U3MEPEHUs, OSKCIIEPHUMEHTA) Ui W3YYCHHs] pa3MYHBIX CTOPOH  OKpPY)KaIOIIeH
e CTBUTEIILHOCTH,

UCITIOIb30BaHUE OCHOBHBIX HHTEIUICKTYAJBHBIX ~ ONEpalyii: TOCTAaHOBKH  3ajauH,
dbopMynUpoOBaHUS ~ TUIOTE3, AaHAIM3a W  CHHTE3a, CpaBHEHHS, O0OOIICHMUS,
CHCTEMAaTH3alliH, BBISBICHUS TPUYUHHO-CIICACTBEHHBIX CBs3CH, IIOMCKa aHAJIOTOB,
(GbopMyITUpPOBaHUS BBIBOJOB JUISI M3YUYCHHS PA3IUYHBIX CTOPOH (DPM3HUECKHUX OOBEKTOB,
SBICHU W TIPOIIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOIMMOCTh CTaJKHUBAThCS B
npodeccuoHaabHOM chepe;

yYMEHHUE TeHepUPOBATh UICH U OMPEIEIISATh CPEICTBA, HEOOXOAUMBIC ISl MX PeaTH3allny;
YMEHUE UCTIOIh30BATh Pa3IMYHbIC HCTOUYHHUKH IS TOTydeHHsT GU3NIECKOI HHPOpMaIInH,
OILICHUBATh €€ JIOCTOBEPHOCTH;

YMEHHE aHATH3UPOBATh U MPEICTABIATH HH()OPMAIIHIO B PA3JIMYHBIX BUAX;

YMEHHE MYyOJUYHO NPEICTABNIATh PE3YNbTaThl COOCTBEHHOTO WCCIEAOBAHUS, BECTH
JUCKYCCHH, TOCTYITHO M TAPMOHHYHO COueTasl colaepkaHue u (GOpMbI TPEICTABIIEMON
nHpopmanuu;

npeomemHmuix:

c(OPMHPOBAHHOCTD MPEJCTABICHUH O POJIM U MECTe (PU3UKU B COBPEMEHHOI Hay4HOM
KapTUHE MHpa; NOHMMaHME (HU3UYECKON CyIIHOCTH HalIromaeMblx BOo BceneHHoit
SBJICHUH, poi GU3UKUA B (OPMHUPOBAHUM KPYro3opa ¥ (HYHKIIMOHATBLHON TPaMOTHOCTH
YeJIoBeKa ISl PELIeHUs IPAaKTUYECKUX 3a/1a4;

BJIAJICHUE OCHOBOIOJATAlOUIMMUA  (U3NYECKHMHU TOHATHSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMHM ¥ TEOpHUSMM; YBEPEHHOE HCIOJIb30BAHNUE (PU3MUECKOM TEPMHHOIOTHU H
CHUMBOJIMKH; BJIaJICHHE OCHOBHBIMH METOJAMHU HAayYHOTO MO3HAHUS, UCIIOJIb3YEeMBIMH B
(bu3uke: HaOMIOIEHUEM, ONTUCAHUEM, U3MEPEHHEM, KCIIEPUMEHTOM;

yMeHusi o0palaThiBaTh pPE3ysbTaThl M3MEPEHUH, OOHAPYXKHUBATh 3aBHCUMOCTb MEXKIY
(GU3N4ECKUMU BETMYUHAMH, OOBSCHSTH OJIYYEHHBIE PE3YJIbTAThl U JIEJIaTh BHIBOJIBI;
c(OpPMHPOBAHHOCTh YMEHUS peliaTh PU3MUECKUE 3a/1aUH;

c(OPMHPOBAHHOCTh YMEHUS MPUMEHSATH MOJyYCHHBIC 3HAHUS JUIsI OOBSICHEHUS YCIIOBHH
poTeKaHus PU3MUECKUX ABICHUN B IPUPOAE, PO ecCUOHATBLHON chepe U TS TPUHATHS
MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HU;

c(OpPMHPOBAHHOCTH COOCTBEHHOM MO3HUIIMHU IO OTHOLICHUIO K (pr3nyeckoit nHpOopManu,
MOJIy4aeMOM U3 pa3HbIX HCTOYHHUKOB.



2. CTPYKTYPA U COAEPKXAHME JUCIUIIJIMHbI

2.1. O0beM QMCHUIIMHBI K BUAbI YU4eOHOI padoThI

2.1. O0beM TUCHUIINHBI U BBl y4eOHOH padoThI

Ounasa opma odyuenusn

Buj yueOHoi1 padoThl O0bem yacoB
O0bem o0pa3oBaTe1bHON NPOrpaMMbl y4eOHOM AN CHMIIIMHBI 108
B TOM YHUCIJIE:
— TeopeThyecKkoe o0ydeHne (JICKIIUH, YPOKH) 54
— IPAKTUYECKUE 3aHATUS 54
— CaMOCTOSTeNIbHAsI paboTa 00yJaroIerocs -
[TpomexxyTounas arrecramus B hopme auddhepeHIInpoBaHHOTO 3a4EéTa

3aounasn opma odyuenusn

Buj yueOHoit padoThl O0bem yacoB
O0bem o0pa3oBaTe1bHON NPOrpaMMbl y4eOHOM AN CHMIIIMHBI 108
B TOM YHUCJIE!
— TEOpeTHYecKoe 00yUeHHUE (JCKINH, YPOKH) 4
— IPAKTUYECKUE 3aHATUS 4
— CaMOCTOSTeNIbHAs paboTa 00yJarmerocs 100
[TpomexxyTounas arrecramus B hopme auddhepeHIInpoBaHHOTO 3a4ETa




2.2. TemaTu4ecKHii IVIAH U CO/lep:KaHNe Y4eOHOH TUCHUILVINHBI «DPU3HKa»

HaumenoBanme Conep:xxanue y4eOHOro MaTepuaJa, JadopaTopHble U MPAKTHYeCKHE PadoThl, CAMOCTOSAITEILHAS padoTa Oo0bem
pa3aeioB U TeM o0yyawommxcst 4acoB
1 2 3
Ousuka — (yHIaMEHTalbHas Hayka O Mpupojae. EcTecTBeHHOHAayuHBIH METOJ MO3HAHUS, €r0 BO3MOXHOCTH U
Beenenue (2u) IpaHULbl TPUMEHUMOCTH. DKCIIEPUMEHT U TEOpUs B IMpoliecce MO3HaHUs Npupoasl. MoaenupoBaHre (pU3ndecKux
SIBJIGHUH W IIpoueccoB. Posib 3KCIEpUMEHTa U TEOPUM B MpoLEcce NMO3HAHMUS Npupoasl. Puznueckas BeIWYMHA.
[TorpemHocTy M3MepeHnit GU3NYECKUX BenuduH. Pu3nueckue 3aKOHBI. [ paHUIBI TPUMEHUMOCTH (HU3UYECKUX
3akoHOB. [loHsTHE O (u3nyeckol kapTUHE Mupa. 3HaueHHe ¢Gu3uMKu npu ocBoeHun mpodeccuir CIIO u
cuenuainpHocten CIIO.
PA3JAEJ 1 MEXAHHUKA (284)
KunemaTrnka. Mexanndeckoe IBHKEHUE. XapaKTEPUCTUKH MEXAHUYECKOTO JABM)KEHHUS: TIEPEMELIEHHE, CKOPOCTb,
Tema 1.1. OcHOBBI yCKopeHue. PaBHOMEpHOE MPSIMOIMHEIHOE IBUKEHHUE. PaBHOMEpHOE IBMKEHUE 110 OKPYKHOCTH.
kuHeMaTuku(12q) Yckopenne. PaBHOTIepeMeHHOE MPSMOJIMHEHHOE JIBUKCHHC.
CBob6oIHOE MajIeHHUE.
IIpakTHYeckoe 3aHATHE: PEIICHNE 33]1a4 C UCIOJB30BaHNEM (JOPMYJT pa3HBIX BUJIOB ABM)KEHUH. 2
JIBm>keHue Tena, OpoIIeHHOTO MO/ YIJIOM K TOPU30HTY.
IIpakTHYeckoe 3aHSITHE: PEIICHHE 33]a4 C UCIOJIb30BaHUEM (POPMYJI Pa3HBIX BUAOB JBHKCHHM. 2
3axkonbl Mexanukn Hbrorona. IlepBriii 3akoH Hetorona. Cuna. Macca. Ummnynsc. Btopoit 3akon HeioToHa.
Tema 1.2. OcHOBEI OCHOBHOM 3aKOH KJIACCUYECKOW TUHAMUKHU. TpeTuit 3akoH HproToHa.
nuHAMHUKH (84) CuJiel B IPUPOJE: YIPYTOCTh, TPEHHUE, CUJIA TSKECTH. 3aKOH BCEMUPHOTO TAroTeHUs. HeBecoMocCTs.
IIpakTH4Yeckoe 3aHATHE: PEIICHUE 33/1a4 «3aBUCUMOCTbh YCKOPEHHUs TeJla OT €ro MAacChl U CUJIbL, ACHCTBYIOLIEH Ha 4
teno. CrnoxeHue cuil. PaBeHCTBO M MPOTHBOINOJIOXKHOCTh HANpaBICHUS CUJ JEHCTBUS M IPOTUBOACUCTBHUSL.
3aBUCHUMOCTh CHJIBI YIPYTOCTH OT JieopMaIiim
Tema 1.3. 3akoHBI 3aKoHbI COXpaHeHUs] B MeXaHHMKe. 3aKOH COXpaHeHHs uMmmynbca. PeaktuBHoe aBmwxkeHue. Padora cunbl. PaboTa
COXpaHEHUs B MOTEHIUAIBHBIX CUJI. MOITHOCTD.
MexaHHuKe(849) Oneprusa. Kunetnueckas sHeprus. IloTeHnumanbHas dSHeprusa. 3aKOH COXPAHEHHMsS MEXAHUYECKOW DSHEPIUU.
[IpuMeHeHne 3aKOHOB COXPaHEHUSI.
IIpakTHyeckoe 3aHsATHE: PenieHne 3a1a4 Ha 3aKOHbI COXPaHEHHUS 2
IIpakTnyeckoe 3ansiTue: Pemenue 3aga4 no MeXaHuke 2

KontponbHas padora Nel mo reme «MexaHuka




PA3JIEJI 2

MOJIEKYJIAPHASA ®PU3UKA u TEPMOJINMHAMMKA (304)

Tema 2.1.
MonekynsapHo-
KHUHETUYECKas TCOPHSL.
WneanbHbiii raz (1249)

OCHOBHBIE TMOJOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopuu. PazMepsl 1 Macca MoJIeKysl U aTOMOB. bpoyHOBckoe
newkenne. nddysus. Cuitbl u d5HEPTHS MEKMOJEKYIISIPHOTO B3anuMoiercTBus. CTpoeHHe Ta3000pa3HbIX, KUIKHX
1 TBepABIX Tesl. CKOPOCTH IBUKEHUSI MOJIEKYJI U UX U3MEPEHUE.

Nneanbusliii ras. /laBnenue raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETUYECKOW TEOpUU Ta30B. Temiieparypa u
ee u3MepeHue. AOCOTIOTHBIN HYNIb TeMIiepaTypsl. TepMoarHaMudecKas MKajia TeMIepaTyphl.

VYpaBHEHHUE COCTOSIHUA UAEATBHOT0 raza. MosisipHas ra30Basi IOCTOSHHASL.
I"a3oBbie 3akoHbI. (boing —Mapuotra, ['eii-Jltoccaka, Hlapmst). AnnabatHelii nporiecc.

IIpakTnyeckoe 3ansiTue: «MccienoBanne n300apHOTO MpoIIECCay

IIpakTHyeckoe 3aHATHE: pelIcHHE TpapUUECKUX, KAYeCTBEHHBIX M PACUETHBIX 33J]au Ha IPUMEHEHHE YpaBHEHUS
COCTOSIHUS MI€AJIBHOTO ra3a M N30MPOLIECCOB.

IIpakTnyeckoe 3ansitue: Penenue 3agay.
KontponbHas padora Ne2 «OCHOBBI MOJIEKYIISIPHOHN (PU3HKI»

OcHOBbI TepMOAUHAMMKH. BHYTpeHHSsT dHEprusi CUCTeMbl. BHYTpeHHsIs1 3Heprus uueanbHOro rasa. Paborta u

Tema 2.2. TEIUIOTa KaK (OPMBI Iepeauu SHeprun. TermoeMKocTh. Y aenbHast TeII0OeMKOCTb. Y paBHEHHE TEIIOBOro OajaHca.
OCHOBEI [TepBoe Havanmo TepMogMHAMUKH. AMabaTHBIN TIpoIecc.
TEPMOJAUHAMUKH [TpumeHeHne nepBoro 3aK0Ha TEPMOJIMHAMUKH K U30Ipolieccam (rpadudeckie, KadeCTBEHHBIE, pACUCTHBIE 3a]1a4H ).
(109) [Ipunmun ngevictBua TteruioBot Mamuebl. KIIJ[ TermioBoro pgBurarens. Bropoe Havalio TepMOJIUHAMHUKH.
XononunpHble MamnHbl. TernoBble ABuratenu. OxpaHa IpUupoabl.
IIpakTnyeckoe 3ansitue: penieHue 3ana4 Ha pacueT KIIJ[ TerioBeiX nBurareneil.
I[IpakTH4Yeckoe 3aHATHE: PEIICHUE 3a/1a4
Kontponbras pabota No2: «OCHOBBI TEPMOJIUHAMUKI))
CaoiictBa nmapoB. VMcnapenue u konjeHcauus. HaceimenHslii map u ero cpoiictBa. Kumenwe. 3aBHCHUMOCTD
Tema 2.3. TeMrepaTypbl KUIIEHHS OT naBieHud. [leperpeToiii map u ero UCNoib30BaHUE B TEXHUKE.

CaoiicTBa napos,
JKUJIKOCTEMN, TBEPIBIX
ten (849)

BrnaxxaocTs Bo3yxa (a0COMIOTHAS M OTHOCHUTEbHAsI). TOYKa POCHL.

HpaKaneCRoe 3aHATHE: PCHICHUE 3a1a4 Ha ONIPCACIICHUC OTHOCUTEIbHON BIAXKHOCTH BO31yXa.

CaoiicTBa KUAKOCTEH. XapaKTEPUCTHKA KUIKOTO COCTOSIHUS BellecTBa. [[0BEpXHOCTHBIN CITON HKUJIKOCTH.
3H€pI‘I/I$I HOBerHOCTHOFO CJI041. ﬂB.HeHI/I}I Ha I‘paHI/II_IG KUIKOCTHU C TBepI[I:IM TCJIIOM. KannmmprIe SIBJICHUSL.

CaoiicTBa TBepAbIX TeJ. XapaKTePUCTHKA TBEPIOTO COCTOSHUS BEIIECTBA. Y IPYTHe CBOMCTBA TBEPIbIX TEJ. 3aKOH
I'yka. Mexanudeckue CBOMCTBA TBEpABIX Tel. TeIUIoBOe paclIMpeHHe TBEPAbIX Tel U xKuakocrted. Ilnasnenue u
KPUCTAJUTN3aLHsL.

IIpakTHYeckoe 3aHATHE: PELICHUE 3a7a4 HA IPUMEHEHHE 3aKoHa [ 'yka

8




PA3JIEJ 3.

SJEKTPOJIUHAMUKA (304)

Tema 3.1.
DJIEKTPOCTATUUECKOE
nosie (84)

DIIEKTpUUYECKUE 3aps/ibl. 3aKOH coXpaHeHud 3apsiaa. 3akoH Kynona. [lorenuuan snexkrpuyeckoro noss. PasHocTh
NOTEHLIMAJIOB. DKBUIOTEHIUAIbHBIE MOBEPXHOCTH. CBS3b MEXIY HAIPSKEHHOCTBIO M Pa3HOCTBHIO MOTEHIMAJIOB
3JIEKTPUYECKOTO MOJIsl. DiekTpudeckoe nojue. HanpspkeHHocTh anexktpudeckoro nosst. [IpuHnmn cynepnosunuun
nojeif. PaboTa cuit 3eKTpoCcTaTu4ecKoro moJis.

IIpakTnyeckoe 3aHATHE: peEUICHWE 3ama4 Ha 3akoH KynoHa, pacdyér HanmpspkEHHOCTH M TOTEHIMAa
DIICKTPUYECKOTO TIOJISL.

JusnexTpuku B anekTpudeckoM noe. [onsgpuzamnus qusnnekTpukoB. [IpoBOJHUKH B 3JIEKTPUUECKOM ITOJIE.
Konnencaropsl. CoenuHeHHe KOHJIGHCATOPOB B OaTapero. DHEPrus 3apsHKEHHOTO KOHJEGHcATopa. JHEpTHs
AIIEKTPUYECKOTO MOJIA.

IIpakTHYeckoe 3aHSITHE: PEILICHHE 33]]a4 Ha ONPEeAEICHHUE IEKTPOEMKOCTH KOHIEHCATOpa
KonTponpHas padota Ne4: «DnekTpudeckoe moe

Tema 3.2.
DNEKTPUUECKUN TOK B

Pa3IMYHBIX cpeliax
(129)

OuekTpuyeckuii Tok B mpoBoaHukax: IlocTosiHHBIA 3j1eKTpUYEeCKHl TOK. YCJIOBHS, HEOOXOAUMBIC IS
BO3HUKHOBCHUA U MTOAACPIKAHUSA SJICKTPHUICCKOI'O TOKA. Cuna ToKa ¥ INIOTHOCTH ToKa. 3akoH OMa AJIg ydacTKa e
6e3 DJIC. 3aBUCUMOCTB AJIEKTPUUECKOTO COMPOTUBIICHUS OT MaTepHalia, JTMHBI M TUIOIIAIH TOTIEPEYHOTO CCUCHHS
IMTPOBOJHUKA. 3aBUCUMOCTD QJICKTPUYCCKOTI'O CONPOTUBJICHUA MPOBOAHUKOB OT TCMIICPATYPHI.

DIIEKTPOABMIKYIIAS CUJIa UCTOYHHMKA TOKA. 3akoH OMa 1y1st moaHou nenu. CoequHeHne npoBoAHUKOB. CoeIuHEHNE
UCTOYHUKOB 3JIEKTPUYECKON 3Hepruu B Oatapero. 3akoH [xoyms—Jlenmna. PaboTa 1 MOITHOCTH 3J€KTPUYECKOTO
ToKa. TelmioBoe IeUCTBUE TOKA.

IIpakTnyeckas paGora Ne3 «3mepenne O/IC M BHYTPEHHErO CONPOTHBIEHHS MCTOYHMKA TOKa» WU
«MccnenoBanue CMEIaHHOTO COEJMHEHUS IPOBOAHUKOBY

DJIEKTPUUYECKHI TOK B NOJIYNPOBOAHUKAX. COOCTBEHHAsI TPOBOIUMOCTH IOJIYTIPOBOAHHUKOB.

DJIEKTPUUYECKUN TOK 4Yepe3 KOHTAKT MOJYNPOBOJHUKOB p- W MN-TUNOB. [lomynmpoBomHukoBwId auoj. [lpuHimn
JIEWCTBUS TPAH3UCTOPA

DIEKTPUUECKHUI TOK B 3JIEKTPOJIMTAX. DIIEKTPOIN3. 3aKOHBI AIeKTpoau3a. [I[puMeHeHne 37eKTponn3a B TEXHUKE.
DJIEKTpUUYECKUH TOK B ra3ax. [loHarue o miazme. DIEKTPUUECKUN TOK B BaKyyMe. TepMO3JIeKTpOHHAS SMUCCHUS




IIpakTHyeckoe 3aHsITHE: PCIICHUE 33124 HA ONPEJICICHUE CHITBI TOKA, HAITPSHKCHHUS, CONIPOTUBIICHUS IIPOBOTHUKOB,
9J1C npoBOJHUKOB.

Tema 3.3. MarnuTtHoe moJie. BEKTOp MHAYKIMM MAarHUTHOrO IoJiA. J[eMCTBME MAarHUTHOIO IIOJI HA INPSAMOJIUHEHHBIN
DJIEKTpOMAarHeTu3M | MPOBOJHUK C TOKOM. 3aKOH Amriepa. BzaumoeiicTBrue TOKOB. MarHUTHbBIN MOTOK.
(109) Omnpenenenue yeiabHOro 3apsaa. Y CKOPUTENIN 3apsKEHHBIX YaCTHIL..
PaboTa mo nepemenieHnio MpoBOHUKA ¢ TOKOM B MarHUTHOM TToJie. JlelicTBre MarHUTHOTO TTOJISI Ha JBYIKYIIIHIACS
3apsia. Cuina JlopeHnia. MarHuTHbIE CBOMCTBA BEIIECTBA
IIpakTH4Yeckoe 3aHATHE: pELICHUE 33]1a4 HA pacyeT CHIIbl AMIlepa, MAarHUTHOTO MOTOKA, cuibl JlopeHna.
DJIeKTPOMarHUTHasi HHAYKIHA. DJIEKTpOMarHuTHast uHAykuus. Buxpesoe anexkrpuueckoe nosje. [Ipasumno Jlenna.
CaMOMHIYKIMS. DHEPTUsS] MATHUTHOTO TOJIA.
IIpakTnyeckoe 3aHsiTHE: PEIICHUE 3a/1a4 HA 3aKOH JICKTPOMAarHuTHOW UHAYKIMK Dapases
KontponsHas padora Ne5 «MarHutHoe mose»
PA3JAEJI 4 KOJIEBAHHUSA N BOJIHBI (244)
Mexanuueckue koJiedanus. KonebarenpHoe neumxenue. ['apmonundeckue konedanus. CBOOOIHBIC MEXaHHUECKUE
Tema 4.1. KojeOanus. JIMHelHbIe MEXaHUYeCKHue KosebaTenbHble CHCTeMBbl. [IpeBpalieHune sHepruu Nnpu KosieOaTeIbHOM
Mexanuueckue nerkeHnr. CBOOOIHBIC 3aTyXal0IIMe MEXaHUUECKUEe KoeOaHus. BeIHYKIeHHbIC MEXaHIHUECKHUE KOIeOaHusl.
KOJICOAHUS ¥ BOJIHBI | Ynpyrue BoJIHbL [lomepednsie W MPOAOIBHBIE BOJIHBI. XapaKTEPUCTHKH BOJHBI. YpaBHCHHE IUIOCKOM Oeryimeit
(6u9) BosHBL. MHTepdepenuns BoaH. [lonstue o audpaxiun BosiH. 3ByKOBbIE BOJIHBL. YIIBTPa3BYK U €ro MPUMEHEHHE.
IIpakTHyeckoe 3aHsATHE: pellICHUE 3a7a4 HA IMHAMUKY K0JIE0ATeIbHOTO IBH)KEHUS
DJIeKTPOMAarHuTHble KoJiedanus. CBOOOAHBIE SJICKTPOMAarHuTHbIE KoneOanus. [IpeBpamieHue sSHepruud B
Tema 4.2. KoJeOaTelbHOM  KOHType. 3aryxalolue DJJIGKTPOMarHWTHBIE  KoyieOaHus. ['eHepaTop  He3aTyxarouux
DNEKTPOMarHUTHBIE | AIEKTPOMArHUTHBIX KOJeOaHUM. BeIHYKIEHHBIC DIEKTPUUYECKUE KOJICOaHMSI.
KoJieOaHus u IlepemenHsbIit TOK. ['eHepaTop mepeMEeHHOro ToKa. EMKOCTHOE M MHIYKTUBHOE COMTPOTUBIICHUS IEPEMEHHOTO TOKA.
BosTHBI( 104) 3akon OMa JJis DJIEKTPUYECKON I[eNU epeMEHHOro Toka. PaboTa 1 MOIIHOCTH MEPEMEHHOTO TOKA.

Tpancdopmaropsl. Toku Beicokoii yactoTsl. [lonyyenue, nepenaya u pacnpeaesieHue 3aekTposseprun. [Ipodaemsr
sHeprocoepexenus. Pemenue 3anau.
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DJIeKTPOMArHUTHBIE BOJHBI. DJEKTPOMArHUTHOE TT0JIe KaK OCOOBIN BUJ MaTepuu. DICKTPOMarHUTHBIC BOJIHBI.
Bubparop I'epua. OTkpbIThIl KoneOaTenbHblii KOHTYp. M3o00perenue paguo A. C. Ilomoseim. IlonsTHE O
pamuocBsizu. Kocmuueckoe paouousiyyetue.

IIpakTH4eckoe 3aHATHE: PELLICHUE 3a1a4

Tema 4.3. CBeToBEIE

IIpupona cBera. CKOpOCTh pacHnpoCTpaHEHHUsI CBETa. 3aKOHbI OTpaKeHUsI W mpesromiieHust cBera. [lomHoe
otpakenue. JImu3bl. ['1a3 kak ontudeckas cuctema. OnTUYecKue MpuOOpPHI.

BoJHBI(104) IIpakTnyeckoe 3anaTHe: «OnpeeseHne NoKa3aTes NPEJIOMIICHNs CTEKIIA
BosHoBblIe cBoiicTBa cBeTa. lluTepdepenius ceera. KorepeHTHOCTHh CBETOBBIX Jyueil. UHTepdhepeHIrs B TOHKUX
wienkax. [Tomocel paBHo#t Tommuubl. Konbiia HeioTona. Mcnonb3oBanue MHTEpGEpPEHINMH B HAyKE M TEXHUKE.
Hudpakmus cera. Judpakmus Ha menn B mapawienbHbIX Jydax. [udpakmmonnas pemerka. [lonstue o
ronorpadun. ITonspusanus nonepeunsix BoiH. [lonspusanus csera. /[BoitHoe mydenpenomienue. Ilomspoussl.
Hucnepcus ceera.

Bunsr cnekrpoB. Crnektpbl ucmyckanus. CrnekTpsl noryomeHuss Bumsl uznydenuit: YiabrpaduosneroBoe H

nH(ppakpacHoe uznydenus. PearrenoBckue ayun. Ix mpupona u cBoiicTa
IIpakTH4Yeckoe 3aHATHE: pELICHUE 3a/a4.
KonTtponpHas pabora Ne6: «KonebaHus 1 BOJHBI, ONTHKA

PA3JAEJL 5 3JEMEHTHI KBAHTOBOM ®U3UKH (184)

Tema 5.1. KBanToBas
onrtuka (84)

OcCHOBBI CHENUAJBLHOI TEOPUMH OTHOCHTEJNbHOCTH: VHBapMaHTHOCTH MOJYJIE CKOPOCTH CBETa B BaKyyMe.
[Toctynatel OliHIITEHA. [IpOCTpaHCTBO M BpeMsl CIEUAIBHON TEOPUH OTHOCUTEIBHOCTH. CBSI3b MacChl M SHEPTUU
CBOOOTHON YaCTHIIBl. DHEPTHUsl TIOKOSI.

KBanroBas ontuka. KBanrosas runoresa [Inanka. ®oronsl. Buemnuii porosnexkrpudeckuii 3G dexr. BHyTpenHmit
dorosddexr. Tumbl HoTor1EMEHTOB..

Hasnenue cBera. OmbiThl I1.H. JlebeneBa. Xumudeckoe ACHCTBHE CBeTa, €ro NMpuUMeHeHWE B ¢oTorpaduu u
HEKOTOPBIX TEXHOJIOTHYECKUX mpoieccax. [loHsTre o porocuHTe3e

Pemmenue 3aa4 mpyu UCMOJIb30BaHUU 3aKOHOB (POTOd(PeKTa Ha OCHOBE KBAHTOBBIX MPECTABICHUH, BBIYMCIICHUE
SHEPrUH U UMITYIIbCa POTOHA.

Tema 5.2.
®duzuka atoma u
aTomMHoOro siapa (1049)

®usuka aroma. Pa3Burue B3IJIs10B HA CTPOECHUE BEIECTBA. 3AKOHOMEPHOCTU B aTOMHBIX CIIEKTPax BOJOPOJA.
SAnepnas monens aroma. OnbiTel J. Pesepdopaa. Moaens aroma Bonopona o H. Bopy.
. PannoakTuBHOCTB (€cTECTBEHHAs, HCKYCCTBEHHAs1). 3aKOH paIMOAKTUBHOIO pacnaja.

Crtpoenue atoMHoro siapa. Jlegekt Macchl, SHEPTUs CBSI3U U YCTOWYUBOCTh ATOMHBIX SITIEP

HpaKaneCRoe 3aHATHE: PCHICHUE 3a0a4.
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S nepublie peakuuu. AnepHsiii peaktop. LlenHas siaepHas peakius
[TonydyeHue pagnoakTUBHBIX U30TOIOB U X NPUMEHEHHE. bruonornyeckoe NeicTBUE paIMOAKTUBHBIX U3JTyYCHUM.

IIpakTH4Yeckoe 3aHATHE: pELICHUE 3a1a4 2
KontponbHast padora Ne 7 «KBaHToBas Gpusuka
JIMODPEPEHIIMPOBAHHBIN 3AYET

24+54

BCEI'O ayautopHoii Harpy3ku mno aucuuiuimHe « @usukay» (108 v)

Koncynpramuu (1,2 cemectp)

He
npedycmompenvl

CamocTtosTenpHas padoTa + MHANBUAYAIbHBIN MPoekT (1, 2 cemectp)

He
npeoycmompena

I
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3. YCJIOBHUA PEAJIN3AIIMA TPOTPAMMBI YYEBHOM TUCHUATIIWHBI

3.1. s peajm3anms NporpaMmbl y4eOHOH AUCHMIVIMHBI «DH3MKA» JOJKHBI ObITH
NpeAyCMOTPEHbI ciledyIole cleuaabHble OMeIeH s :
KaOuHer ecTecTBO3HaHUs, OCHAICHHBII 000pyIOBaHUEM:
— KOMIUJIEKT yueOHOH MebenH,
— pabouee MecTO IpenoaBaTess (CTo, CTY)
— y4eOHO-MEeToIuYecKoe oOecreueHHe.

B mporecce peanuzanuy nporpaMMsi:

— Ha JIEKUUSAX HCIOJb3YIOTCS HMHTEPAKTUBHBIE METOJAbI OOYyUeHHs: TUCKYCCHH, JIEKIHH-
IIPE3CHTALHH;

— Ha CEeMMHApPCKHUX 3aHATHIX: BBICTYIJICHHE MaJbIX TPYNI C JOKJIaJaMH, pedeparamu,
WH()OPMAITMOHHBIMHU COOOIICHUSIMU, TIPE3CHTAIUSIMU;

— MpaKTUYECKHE 3aHATHS MPOBOMATCS Kak B MHIMBUAYAJIBHOW, TaK U TPYNIOBON (hopme
OpraHu3alii y4eOHOH JEATENbHOCTU: pELICHHE CHUTYallMid, 3aJad, BBITOJHEHUS
YIOPaXXHECHUH;

— CaMOCTOsATENbHAs pabdoTa 00YyJaIOUINXCSl AKTUBU3UPYETCSI METOJIaMH CaMO00Opa30oBaHus U
dopmMaMu COTpyIHHYECTBA CTYJCHTOB B IIpolecce €€ BBIIOJHEHHUS: MPOCKTHAs
JIeATENILHOCTh, HCCIIEOBATENbCKast paboTa, MPOCMOTP M OOCYKICHUE TeMaTHYECKHX
BUICO-POJTMKOB.

3.2. UudopmannonHoe obecriedyeHue 00yUYeHust
3.2.1. MeyaTHble U3paHuUA:

1. ®usuka: yuebHuk ana 11 knacca obweobpasoBaTeibHbIX yupeRaeHNn: 6a3oBbiin 1
npodunbHbIN ypoBHW/ .A.Makuwes, 5.6.6yxosues, H.H. CoTckuiA; noa peaaKkumnen
B.U.HukonaeBa, H.A. NMapdeHTbeBoi, M.: MpocselteHune, 2016 .

2. ®usumka: y4ebHuK ana 10 knacca obueobpasoBaTenbHbIX yUperKaAeHU: 6a30BbIN K
npodunbHbIv ypoHU/ I.A.Msakuwes, b.6.byxosues, H.H. CoTckuit; noa pesakumei
B.N.HuKonaesa, H.A. MapdeHTbeBoi, M.: MpocseweHune, 2016 T.

3. PbimkeBud A. H. ®dusuka. 3agadHuk. 10-11 knaccol (nocobue gns
obuweobpasoBaTenbHbIx y4ebHbIX 3aBeaeHnin). — M.: ipoda, 2016 T.

4. CrenaHosa I. H. C6bopHMK 3agay no ¢pusuke: gna 10-11 knaccos obuieobpasoBaTenbHbix
yupexaeHmn. — M.: MNMpoceeweHune, 2012 r.

5. WHTepHeT — pecypcobl:

6./Imumpuesa B. @. ®uzuka nns npodeccuid M CHEMUATBHOCTEH TEXHUYECKOTO MPOodus:

yaeOHHK 11 00pazoBaTenbHbIX yupexaenuit CI10. — OUIL] «Akagemus» , 2018.

7 /Imumpuesa B. @. Guszmnka ans npodeccuii U CenuaaTbHOCTeH TEXHUYECKOTo MpOoduIs.

COopHuk 3amad: ydeb. mocobue mis obOpaszoBarenbHbIX yupexaeHudt CIIO. — OMUI]

«Axanemus» , 2018.

3.2.2. DJIeKTPOHHbBIE U3aHNA (3JIeKTPOHHBbIE PeCypPcChl):
1. Cmenanosa I''H. ®uzuka. Yacte 1,2[DnekTpoHHbIil pecypc]: yueOnuk musa 10 xmacca
obmieoOpazoBarenbHbix yupexaenuid. /I H.CtenanoB, Mocksa: 13a. «Pycckoe crnoBoy,
2013, Pexxum noctyma: (http:// www.iprbookshop.ru/39116.html ) cBoGoaHBIHA.
2. Cmenanosa I''H. ®uzuka. Yacts 1,2 [DnexTpoHHslil pecype]: yueOHuk s 11 kmacca
obmeobpazoBatenbHbIx yupexxaennit / [.H.CremanoB — Mocksa :M3a. «Pycckoe cioBo,
2013, Pesxxum moctyma: ( http://www.iprbookshop.ru/39708.html) cBoGomHBIIHA.



http://www.iprbookshop.ru/39116.html
http://www.iprbookshop.ru/39708.html

3. Casuenxo H.E. Pemienue 3anau no ¢usuke [DIeKTpoHHBINA pecypc]: yueOHoe mocobue,
/E.H.CaBuenko — MockBa: «Bpmmiimas mkona», 2011-Pexxum pocryma: (
http:// www.iprbookshop.ru/20271.html )cBOGOIHBIH.

3.2.3. JlonoJqHUTEIbHbI€ HCTOYHUKM:

1. Oceneouux FO.C., Camotinenxo ILHU., Touununa T.H. — dusuka. MomynbHBII Kypc.
[OnexTpoHHblii  pecypc]:  Yue6noe mocobme s CIIO/  FO.C.Ocenemuuk,
IT.1.Camoiinienko. - MockBa: M3narenbctBo «tOpaiit», 2016- 526¢. - Pexxum noctymna:
(https://www.biblio-online.ru/book/42F 1 B9E2-26 EF-4C90-B595-3668F62893B5)

2. Cawmotinenxo I1.U., Cepeees A.B. ®usuka [Tekct]: YueOHUK ISl CpeAHUX CHEIAATBHBIX
yueOHbIx 3aBeneHuil./ U.I1.Camoitnenko A.B. Ceprees, — MockBa.: Akagemus, 2014.

IIpoune MCTOYHUKH:
1. Tpogumosa T. HU., DPupcos A. B. Ouszumka mis mnpodeccuii M CHEeIUATBHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAY4YHOT0 npoduieii: Pemenus 3anau. — M., 2016.
2. @upcos A. B. Duzuka 11t mpodeccuii U CrennaTbHOCTEH TEXHUISCKOTO U €CTECTBEHHO-
Hay4YHOTO Tmpo¢uiel: y4eOHUK s oOpa3oBaTENbHBIX YUPSKICHHHA cped. Mpod.
obpazoBanus / mox pexa. T. . Tpobumosoit. — M., 2017.

HNHTepHET-pecypcehl:

1. http://www.physics.ru OTKpbITHIH KOUTeK: DU3HKa
www.fcior.edu.ru (denepanbHbIil IEHTP HHPOPMAITHOHHO-00PA30BATEIHHBIX PECYPCOB).
www.window.edu.ru (EauHoe 0kHO JocTyIa K 00pa3oBaTeIbHBIM pecypcam).
www.ru/book (DnekTpoHHast OMOIMOTEUHAsI CHCTEMA).
www.alleng.ru/edu/phys.htm (ObpazoBatenbhbie pecypcsl UHTepHETa — DH3MKA).
www.school-collection.edu.ru  (Egunas xomekmust 1nudpoBbIXx 00pa3oBaTeIbHBIX
pecypcoB).
http://www.prosv.ru/ M3marensctBo «lIpocBemenne»
www.n-t.ru/nl/fz (HoOeneBckue naypeatsl o Gpu3uKe).
www.nuclphys.sinp.msu.ru (Snepnas ¢pusuka B Untepuere).
0 http://www.it-n.ru/ CeTb TBOPUECKUX yUUTEICH

ISARRANE N

=090

14


http://www.iprbookshop.ru/20271.html
https://www.biblio-online.ru/book/42F1B9E2-26EF-4C90-B595-3668F62893B5
http://www.physics.ru/
http://www.fcior.edu.ru/
http://www.window.edu.ru/
http://www.ru/book
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru/
http://www.prosv.ru/
http://www.n-t.ru/nl/fz
http://www.nuclphys.sinp.msu.ru/
http://www.it-n.ru/

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIUILIAHBI

B mporecce nzyuenuss TUCHUILIMHBI «DHU3MKa» TPOBOIUTCS BXOIHONW KOHTPOJIb 3HAHUN 00yYarOIUXCs, MO3BOJISIOMINN BBISBUTH OTHOILICHHE K
NpeIMETY, HaJlMure 3HAHUM U YMEHUH 10 JaHHOW JUCUUIUIMHE, TPEACTABICHUMN O €€ POJIM B KU3HEACATEIbHOCTH CIENUANNCTA. TEeKYyIHil KOHTPOJIb U
OLIEHKA KAa4eCTBa OCBOCHUS JUCIUILIMHBI OCYLIECTBISETCA B MPOIECCe MPOBEICHHS MPAKTHUECKUX 3aHATHIA U J1aOOpaTOPHBIX padoT, TECTUPOBAHMA,
(GpOHTANIBHOIO OMPOCa, a TAKXKE BBIMOIHEHUS 00YYarOIMMHCS UHIMBUYaJIbHBIX 3aJJaHU, IPOEKTOB, uccienopanuii. [lo okoHuaHUIO U3ydeHus Kypca
«DPU3UKN» TPOBOJUTHCS UTOTrOBasi arrectanus B ¢opme sKk3aMeHa. J[aHHBIE, MMOJIyueHHBIE B pe3yibTaTe CPAaBHUTEIHHOIO aHAIM3a MPOBEIEHHOIO
KOHTpPOJISl Ha BXOJ€ M Ha BBIXOJle OOyuUeHHs, MO3BOJIAT OLICHUTH CTENEHb CAMOOIpeAeNeHUsl 00ydyaroluXcs, CTeneHb COPMUPOBAHHOCTH OOILUX
KOMIIETEHTHOCTEMN.

@opMBl U METOABI KOHTPOJS M OLEHKH PEe3yJlbTaTOB OOYYEHMs TMO3BOJSIOT IPOBEPUTH y OOYyYAIOUIMXCA Ppa3BUTHE JUYHOCTHBIX U
METaIpeIMETHBIX PE3YJIbTATOB, a TAKXKE C(HOPMUPOBAHHOCTH MPEIMETHBIX PE3YJIbTATOB O0yUECHHS.

Jlns oOyuaromierocst HHBanua uin odyyatomierocst ¢ OB3 ¢popma BXOAHOTO TEKYIEro KOHTPOJIS YCTaHABIMBAETCS C YU€TOM MHIMBUYaTIbHBIX
NCUXO(PHU3NUECKUX 0COOEHHOCTEH (YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITbIOTEpE, B opMe TecTupoBaHus U T.11.). [Ipu HEoOxoaumocTn
o0y4aroIuMcs PeOCTaBISAETCS TONOTHUTEIBHOE BpeMs AJis MOATOTOBKH OTBETA.

dopma NpoMeKyTOYHOM aTTeCTAIlMH YCTAHABIMBACTCS C YI€TOM HHIMBUAYAIBHBIX ICUXO(PHU3MUECKUX 0COOEHHOCTEH 00Yy4atoerocs HHBaIu1a
nnu oOyuaromerocs ¢ OB3 (ycTHO, MUCbBMEHHO Ha Oymare, MUChbMEHHO Ha KOMITbIOTEpe, B (popMe TecTHpoBaHHs W T.1.). [Ipu HEeoOXommmocTu
OCYILIECTBIISIETCSl YBEIMYEHNE BPEMEHU Ha IOATOTOBKY K IPOMEXYTOYHOM aTTECTALMU, a TAKXKE IMPEAOCTABISIETCS IONOJHUTEIBHOE BPEMs IS
MOATOTOBKHU OTBETA B XOJ€ MPOMEXKYTOUHOH arrecTanuu. Bo3MOXXKHO yCTaHOBIIEHHME WHAMBUAYAIbHBIX I'paUKOB MPOXOXKACHUS MPOMEKYTOUHOM

aTTcCTalluu.

PesyabTaTsl 00yyeHHs
(IMYHOCTHBIE M MeTanpeIMeTHbIE)

Kpurepun onenkn

DopMbI 1 METOABI
KOHTPOJISA M OLlEHKH

JINYHOCTHBIE pPe3yJIbTAThI

— 4yBCTBO I'OPJOCTU U YBAKEHUS K UCTOPUU U | — MPOSIBIICHUE TPAXKIAHCTBEHHOCTH, TATPUOTU3MA, WNurtepnperarus
JOCTHKEHHMSAM OTEYECTBEHHOH (DM3UYECKOM | — 3HaHHME MCTOPHUU CBOEH CTPAHbI, TOCTHKEHUI OTEUECTBEHHBIX YUEHBIX; pe3yNbTaToB HaOII0IEHUIT
HayKH; (DM3HYECKH TPAMOTHOE IMOBENEHUE B | — COOIIOJEHHE IPABUI OE30IIACHOTO OOpALIEHHUS ¢ IIPUOOPAMHU U yCTPOMCTBAMU 3a JEATEIBHOCTBIO
npodeccuoHanbHOM JEATEeIbHOCTH U OBITY 00y4aroIIerocs B
npu oOpameHun ¢ mpubopamMmu U nporecce OCBOEHHS
YCTpOUCTBaMu; o0Opa3oBaTenbHON
IPOrpaMMbI
— FOTOBHOCTH K NPOJODKEHUIO 00pa30BaAHUSA U | — MPOSABJICHUE aKTHBHOMN KU3HEHHOM TTO3UIINH; WHTepnperanus

TOBBIIICHUST KBaMM(UKanuu B W30paHHOM

— ACMOHCTpalusa rOTOBHOCTH K CaMOCTO}ITGHBHOI\/'I, TBOp‘-IGCKOﬁ ACATCIIBHOCTH,

pe3yNbTaTOB HAOIIOIEHUI




npodeccroHanbHOM NEeSITEIIbBHOCTH U | — CO3HATEIBHOE OTHOIICHHUE K MPOAODKEHIIO 00pa30BaHuUs 3a JESITEIbHOCTBIO
OOBEKTUBHOE OCO3HAHHE POIU (PUIUUECKUX oOydaromerocs B
KOMIICTEHIIU B 3TOM,; nporecce OCBOEHHS
o0Opa3oBaTenbHON
MIPOTPAMMBI.
—  YMEHHE  HCIOJb30BAaTh  JOCTHMXKEHHUS | — AEMOHCTpaLus CPOPMHUPOBAHHOCTH MUPOBO33PEHHUS, OTBEUAIOIIETO COBPEMEHHBIM | VIHTepnpeTanus
COBPEMEHHOM  (U3MYECKOM  HAyKM M | peamusam; pe3yIbTATOB HAOIIOACHUMN
(pusMYecKnX TEXHOJNOTHH Ui MOBBIICHHUS | — TeMOHCTpALUs HHTEpeca K JOCTUKEHHUAM (PU3NIECKON HAyKH 3a JEeATEIIbHOCTBIO
COOCTBEHHOTO HMHTEJUIEKTYaIbHOI'O Pa3BUTHUSA o6yuaromerocs B
B BBIOpAHHOMU npodeCcCuOHAITBHON poriecce OCBOCHUS
ACATCILHOCTH, o0pazoBaTenbHON
MIPOTPaMMBI
— YMEHHE CaMOCTOSITEIbHO TOOBIBATH HOBBIE | — JIEMOHCTPALUsA CIIOCOOHOCTH CaMOCTOSITEIbHO J00bIBaTh HOBbIe st ceOs | [ToarotoBka  pedepaTos,
115t ce0s GU3MUECKUE 3HAHUS, UCTIONB3YS I | (DU3UYECKUE 3HAHWS; JIOKJIAJIOB, UCIOIb30BAHUE
3TOTO JIOCTYIHbBIE UCTOYHUKU UHPOPMALMK; | — 3¢hpeKTHBHBIH MOUCK HEOOXOIMMOI HHOOPMAITHH; 3IEKTPOHHBIX
— WCTIOJIh30BaHUE PA3TUYHBIX HCTOYHUKOB WH(GOPMAIUH, BKITIOYAsT SJICKTPOHHBIE; MCTOYHUKOB.
— YMEHUE UCTOIb30BaTh Pa3IUYHbIE HCTOYHUKU UH(DOPMALIUK [Tl TOCTHXKEHUS Habmtoienue 3a HaBbIKaMu
IIOCTABJIEHHOW LIENH; paboTbl B  TJI00ANBHBIX,
— co0II0IeHne TeXHUKHN 0€30MacHOCTH, TUTUEHBI, PECypcocOepekeHH s, TPABOBBIX U | KOPIIOPATUBHBIX u
THYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€301acHOCTH. JIOKQJTbHBIX

MH(OPMAIIMOHHBIX CETHX.

— YMCHHE BBICTPaMBaTh KOHCTPYKTHBHBIC
B3aMMOOTHOIIICHUST B KOMaHJIE IO PEIICHUIO
00ImHKX 3a7a4;

— IEMOHCTpAIUs CIOCOOHOCTH BBICTPAUBATH B3aUMOOTHOIICHHS B KOMAH/IE;

— IEMOHCTpaIUs KOMMYHUKAaTHBHBIX CITIOCOOHOCTEH;

— YMEHHUE BECTHU AUAJIOT, YUUTHIBAS O3UIUIO IPYTUX YYACTHUKOB JI€ATEIbHOCTH;
— YyMEHHE peniaTh o0IIre 3a/1a4u B KOMaH/IE;

HaGmronenne 3a  posbio
o0yyJaroIerocsi B TpyIIIe;
noptd oo

— YMEHHE YIPaBJIATh CBOCH IO3HABATEIILHOW | — JEMOHCTPAINS CIIOCOOHOCTH CaMOCTOSITENILHO YIIPABIISATh CBOCH MO3HABATENbHOW | HTepnpeTamms
ACATCIBPHOCTBIO, TIPOBOAUTL  CAMOOIICHKY | NEeATECIBLHOCTHIO, pe3yJILTaToOB HaAOJIIOICHUHA
YPOBHsSL COOCTBEHHOTO MHTEJUIEKTYATILHOTO | — caMOaHAIH3 1 KOPPEKIHUS Pe3yIbTaTOB COOCTBEHHOU PaOOTHI; 3a IEATEIBHOCTEIO
pa3BUTHA, — YMEHHE OIICHHBATh CBOIO COOCTBEHHYIO JEATEIbHOCTb, aHATM3UPOBATh U JeNaTh | 00ydaronerocs B
IIPaBUJIbHBIE BEIBOJBI. Ipo1ecce OCBOCHUS
o0pa3oBaTeNnbHOI
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MIPOrpaMMbI

MeTanpeMeTHbIe pe3yJIbTaThl:

—  HCIOJIb30BAHWE  PA3JIMYHBIX  BHJIOB
MO3HABATEIBHON JIEATEIBHOCTH JIJIS PEIICHUS
¢u3MYecKUX 3a/ad, NPUMEHEHHUE OCHOBHBIX
METOOB T03HaHUs (HAOIIO/IEHUSs, OTMCAHMUSI,
WU3MEpPEHUs, OKCIIEPUMEHTA) JUIS HW3YYCHHS

— JIEMOHCTpaIUsi CHOCOOHOCTEH K Y4eOHO-HCCIEeIOBATENbCKOM H TMPOSKTHOM
NEeSATEIbHOCTH;

—UCTIONB30BAaHUE PA3JIMYHBIX METOJOB TO3HAHUSA (HAOIIOACHUS,
U3MEpEeHUs, SKCIIEpUMEHTA) I PEIICHUs] TPAKTUUECKUX 3a/1ay;

— MCIIOJIb30BAHKE PA3IUYHBIX PECYPCOB ISl JOCTHKEHUS MIOCTABIEHHBIX LENEN

OIIMCaHU,

JlaGopatopHo-
NpaKTUYECKHE  3aHATHS,
CEeMHUHapBI, yueOHo-
HPaKTUYIECKHE

KOH(epeHINH, KOHKYPCHI,

Pa3IMYHBIX CTOPOH OKpYy>Karoleu

JIefiCTBUTENBHOCTH, OJIMMITHA/IBI

— MCIOJIb30BaHUE OCHOBHBIX | — JEMOHCTpAIMsi CHOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh 3HaHUSA s | IHTeprperanus

UHTEJUIEKTYaJIbHBIX OINEPAlUii: TIOCTAHOBKH | IOCTAHOBKH y4eOHBIX 33/1a4; pe3yIbTATOB HAOIIOACHUHN

3a1a4u, GOPMYIMPOBAHKS TUIIOTE3, AHAU3A U | — JIEMOHCTpalMs CIOCOOHOCTH CaMOCTOSITENIbHO (OpMyTUpOBaTh THUIOTE3BL, | 32 JACIATCIbHOCTBIO

CUHTC3a, CpaBHCHUA, 00001IEHNS, | 0GOOIICHNS, BEIBOIBI H3yUCHHS PA3TMYHBIX CTOPOH (PU3NYECKHX 0OBEKTOB, SIBICHUIH | 00ydaromerocs B

CHCTCMATH3ALUK,  BBIIBICHHS — MPHYMHHO- | i 1poLeCcCOB; nporecce OCBOEHHSI

CNEICTBEHHBIX  CBA3CH, TOMCKA aHAJIOIOB, | _ yMeTh aHATM3UPOBAT H CHHTE3UPOBATH (DH3HUECKYIO HHDOPMAITHIO; 00pa3oBaTeNbHOI

(opmynupoBanys  BEIBONOB JUI M3YMCHHS | _ yyeyye cHCTEMATH3MPOBATD U BLIABIATH IPHUMHHO-CIIEACTBEHHDIE CBS3H; POrpaMMbI

Pa3IMIHBIX  CTOPOH bu3ndeckux OOBEKTOB, | _ JIEMOHCTpAITHS HHTEpeca K GyIyIeii mpodeccHm:

SIBIIGHUH U MPOIIECCOB, C KOTOPHIMU BO3HUKAET

HE00X0IMMOCTh CTAJIKUBAThCS B

npodeccuoHaIbHOU cdepe;

— YMEHHE T'€HEPHUPOBATh MJCH M ONPEIENATh | — yMEHHE IUIAHUPOBaHHWE COOCTBEHHOW JESATENbHOCTH IS JOCTIKeHHs | VHTepnperamnms

CpelCTBa, HEOOXOAUMBIE [UIS UX peall3alluy; | [IOCTAaBICHHBIX Lieneil NPEIBUICHUS BO3MOXHBIX PE3yIbTAaTOB JTHUX JCHCTBUI, | pE3yJbTaTOB HAOIIOIECHUI
OpraHM3alli CaMOKOHTPOJIS U OLIEHKH MOJYY€HHBIX PE3yJIbTaTOB; 3a JESTEIbHOCTHIO
— YMEHHE ONpEeACNATh pa3IUyYHBIe CpPEICTBA HEOOXOAMMBIE [UIs peleHHs | 00ydarouerocs B
MPAKTUYECKHX 3a]a4 nporecce OCBOEHUS

o0pa3oBaTenbHOI
MIPOrPaMMBbI
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—  YMEHHE  HCIOIbL30BAaTh  Pa3IU4YHBLIE | — TMPOBEIACHHUE CAMOCTOSATENLHOTO TMOMCKa (usnyeckod uHPopManuu ¢ | MHTepnperanus
UCTOYHUKH Ui  TIOJTy4eHHS (HU3UYECKOH | HCIIONB30BAHMEM  PA3NMYHBIX MCTOYHUKOB  (HAYYHO-TIONMYJSAPHBIX — M3JIaHUi, | pe3yabTaTOB HAOIIOACHUI
MH(OpMAIKK, OLIEHUBATE €€ I0CTOBEPHOCTS; KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB HTepHETA); 3a JCATEIILHOCTRIO
— HCIOJNb30BaHHE KOMIIBIOTEPHBIX TEXHOJOTUH 1Js 00paboTKM M mepenauu | 00ydarolierocs B
¢dusnveckoil nHGOpMAIMK U ee IPECTABICHUS B PA3TUYHBIX (POpMax; nporecce OCBOEHUS
— KpUTHYECKas OIEHKa JOCTOBEPHOCTH (pU3NUECKON HH(GOPMAIUH, TOCTYIAOIICH U3 | 00pa3oBaTeIbHON
pa3HbIX UCTOYHUKOB; IIPOrpaMMbl
— YMEHHUE aHAJIU3UPOBaThb M IPEACTABIATH | — JEMOHCTpAIMs CIIOCOOHOCTH CaMOCTOATENBHO JaBaTh OLEHKY cutTyanuu u | [lomrotoBka  pedepaTos,
MH(POPMALIMIO B PA3IMYHBIX BU/IAX; HaXOIUTb BBIXOJ U3 HEE,; JIOKJIaJ0B, HUCIOJbL30BaHUE
— YMEHHE TPEeACTaBIATh HH(POPMAIIMIO B BUAC JOKJIaa, Ipe3eHTalun, pedepara; ANEKTPOHHBIX
HMCTOYHHKOB.

HaOmnronenue 3a HaBbIKAMU

- YMEHHE nyOoJIMYHO [IPEACTABIIATh
PE3YIbTAThI COGCTBGHHOI‘O HUCCICOOBaHUA,
BECTH JHMCKYCCHH, TOCTYITHO U TapMOHHUYHO
coueras coJiepKaHue u dbopmbl
npeacTaBIsieMoi mHpopMaIumy,

— JIEMOHCTpAaLUsi CHOCOOHOCTH SICHO W TOYHO HM3JIaraTh CBOM MBICIIH, JIOTHUECKH
00OCHOBBIBaTb CBOIO TOYKY 3pEHHs, BOCIPUHMMATh U aHAJIU3HPOBATH MHEHMS
co0eceIHUKOB, IIPU3HABAs MPABO APYroro YeJoBeKa Ha HHOE MHEHHE.

JlaGopatopHo-

NpPaKTUYECKHE  3aHATHS,
CEeMUHAapBI, yueOHo-
HPaKTUYIECKHE

KOH(epeHINH, KOHKYPCHI,
OJIIMITHAIBI

NPEAMETHBIC PE3YyJIbTAaThl

— ¢(hOpMHUPOBAHHOCTH MPEJICTABICHUI O pOJIn
u Mecte (U3MKA B COBPEMEHHOW HAayYHOU
KapTUHE MHpa; MOHUMaHHE (U3HUECKOI
CYIIHOCTH HaOmogaeMbix BOo BcenenHoi
SBIICHUH; TIOHUMaHue poiau (pu3uku B
¢dbopmupoBaHUU Kpyrosopa U
(G YHKIIMOHATBLHOW TPaMOTHOCTH Y€JIOBEKA IS
pelIeHrs MPaKTHYECKHX 3a/1ay;

— BJIa/ICHUE OCHOBOIOJIAraloIuMu
(bI/ISI/I‘IeCKI/IMI/I IIOHATUAMU,
3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TEOPHUSIMU;
YBEpPEHHOE M0JIb30BaHUE buznueckoit
TEPMHUHOJIOTUEH U CUMBOJIUKOII;

B pe3ynbTare ocBOCHHMS AMCIMIUIMHBI 00y4JaIOIIUiicS yMeeT:

V1 - onuceiBaTh U OOBACHATH (U3MYECKUE SBJICHUS U CBOWCTBA TEN: ABIIKCHHE
HEOECHBIX TeJNl U UCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOWCTBA Ta30B, KUAKOCTEH U
TBEPJBIX Te, 3JIEKTPOMArHUTHYIO WHAYKIHIO, pacrpocTpaHeHue
ANIEKTPOMArHUTHBIX BOJIH; BOJHOBBIC CBOMCTBA CBETA; M3JIyYCHHE M IIOTJIONICHUE
cBeTa aToMoM; (hOTOdPPeKT;

V2 - nenaeT BBHIBOABI HA OCHOBE HKCIIEPUMEHTAIBHBIX TAaHHBIX;

V3- mpuBOAMT NpHUMEPHI, IMOKA3bIBAIONINE, YTO: HAOMIONEHUS U SKCIEPUMEHT
SBJISIFOTCS. OCHOBOW [UISl BBIABIDKCHHS THIIOTE3 W TEOPHil, MO3BOJSIOT MPOBEPHUTH
UCTHUHHOCTh TEOPETUYECKHX BBIBOAOB; (u3uyecKas TEOpusi JAaeT BO3MOXKHOCTb
OOBSCHSITH W3BECTHBIC SBJICHUS NPUPOJBI U Hay4HbIE (DAKTHI, IPEICKA3BIBATH CIIe
HEU3BECTHHIC SBJICHHUS;
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-Bxonnoii KOHTPOJIb:
cobecenoBaHuE;

-Texymmii KOHTpoOJb: B
YCTHOW WJIM THCbMEHHOU
opme;

-IpOCMOTP U 00OCYXKAECHUE
JOKJIa/10B, pedepaTos;

-IpOBEpKa U
MPE3EHTALNM;

OLIEHKA




— BJIaICHUC OCHOBHBIMU MCTOJaMH HAYYHOI'O

[O3HAHWS, HCIOJBb3YyeMBIMH B  (H3HKE:
HabmroeHue, OIMCaHME, U3MepeHue,
HKCTIEPUMEHT;

- yMeHus  oOpabaTbhiBaTh  pe3yJbTATHI
U3MEpeHHH, OOHapyXKMBaTh 3aBHCHUMOCTH
MEXTY ¢buznyeckumMu BEJIMYMHAMU,

OOBACHATH IMOJIYYCHHBIC PE3YJIbTATHI U ACJ1aTh
BBIBOJbI,

—  c(opMHUPOBAHHOCTH
(busnueckue 3a1a4u;

— Cc(pOpPMHUPOBAHHOCTh YMEHHSI TNPUMEHSThH
MOJIyYeHHBIE  3HAHUS UISI  OOBSCHEHHS
YCJIOBHH MPOTEKaHUs (PU3NUECKUX SBJICHUN B
NpUPOJIe W JUISl TPHUHATUS MPAKTHYECKUX
pEeLICHH B TIOBCEIHEBHOW JKU3HU,

YMEHHSI  pelaTh

c(hOpPMHUPOBAHHOCTh COOCTBEHHOW TO3UIIUU
10 OTHOIIEHUIO K (pU3NYECKON HH(pOpMAINH,
MOJTy4aeMO U3 pa3HbIX HCTOYHHUKOB.

Y4- mpuBOIUT TpPUMEPHI MPAKTUYECKOTO HCIOJIb30BAHUS (PU3UYECKUX 3HAHHMN:
3aKOHOB MEXaHHUKH, TEPMOIMHAMUKH U AIEKTPOJANHAMUKHU B SHEPTETHKE; PA3IMUHBIX
BHUJIOB AJICKTPOMATHUTHBIX U3JIYYSHUH AJI1 Pa3BUTHS PAauo U TEICKOMMYHHUKAILIUM,
KBAaHTOBOU (PM3HMKH B CO3JITAaHUU SICPHOU SHEPTETHUKH, JIA3EPOB;

V5- BOCIIpUHUMAET U HAa OCHOBE MOJIYYEHHBIX 3HAHUN CAMOCTOSITEIIBHO OLIEHUBAET
nHpopManuo, coaepxkamytocs B cooOmeHusx CMU, WuatepHere, Hay4dHO-
MOMYJISIPHBIX CTAThSIX

VY 6-npuMeHsieT MoTy4eHHbIE 3HAaHUS 7S petieHus pU3nYecKuX 3aj1ay;
VY7-onpenenser xapakrep (Gpu3nuecKoro mpoiecca 1o rpaduky, radnuie, Gpopmyie;
V8 - usMmepAaTh psia GU3NUECKUX BEIMYUH, MPEJCTABISAS PE3yIbTaThl U3MEPEHUN C
Y4E€TOM HUX IIOTPELIHOCTEH;

VY9 - ucnonp3yetr NpruOOPETCHHBIC 3HAHUS M YMEHHS B MPAKTHYCCKOUN JACATEIHBHOCTH
Y TIOBCETHEBHOW KU3HU: -/l 00ecredeHruss Oe30MacHOCTH KU3HEICATSIILHOCTH B
MIPOLIECCE HKCIIOJIb30BAHUS TPAHCIOPTHBIX CPEACTB, OBITOBBIX AJIEKTPONPUOOPOB,
CPEIICTB pauo- U TEJICKOMMYHUKAIIMOHHOW CBSI3U; -OIICHKU BIIUSIHUS HA OPTaHU3M
YEJIOBEKAa U APYrHe OPraHU3Mbl 3arps3HEHUS OKPYKAIOLIEH Cpelbl; palliOHAIBHOTO
MIPUPOJIOTIONIB30BAHUS U 3aLIUThI OKPYKAIOIIEH CpeJibl

B pe3ynbpTare 0CBOCHHS AUCIUIUITMHBI 00YJarOITUICS 3HAET:

31 - cmbich OHATHH: (U3MYECKOe SIBICHUE, TUTIOTe3a, 3aKOH, TEOpHs, BEIIECTBO,
B3alMO/ICIICTBHE, 2JIEKTPO- MAarHUTHOE I0JIe, BOJIHA, (DOTOH, aTOM, aTOMHOE SIAPO,
MOHU3HPYIOLIUE U3JIYUYCHHUs], JIAHETa, 3B€3/1a, TallakThKa, Beenennas;

32 - cMbIcn U3UYECKUX BEIUYHMH: CKOPOCTh, YCKOPEHHE, Macca, CHJla, UMITYIIbC,
paboTa, MeXxaHWUYECKasi YHEPTHsl, BHYTPEHHSSI dHEPrus, aOCONOTHAs TeMIepaTypa,
CpelHsIs KHMHETHYECKash OJHEpPrus YacTHIl BEIIeCTBA, KOJMYECTBO TEIUIOTHI,
JJIEMEHTAPHBIN AIEKTPUYECKUN 3apsifl;

33 — cMbIcH PU3NUECKHUX 3aKOHOB KJIACCHUECKOW MEXaHUKH, BCEMHUPHOTO TATOTCHHUSI,
COXpPAHEHHUs SHEPruM, HMMIYJIbCa U BJIEKTPUUYECKOTO 3apsiia, TEPMOJUHAMHUKH,
AJIEKTPOMArHUTHON MHAYKINH, (hoTodPdekTa;

34 — BKJIIaJ POCCUICKUX U 3apYOCIKHBIX YUEHBIX, OKA3aBIINX HAUOOJBIICE BIUSHHIEC
Ha pa3BUTHE (PU3UKHU.

-IPOCMOTP W OIIEHKA
OTYETOB 110 JIAOOPATOPHBIM
pabotam

-Py0OexHbIil KOHTPOJIB:
NMHUCbMCHHAsI KOHTPOJIbHAsA
pabora (1o Temam);

-KOMOMHUPOBAHHBIN
orpoc

-ATOroBeIii KOHTPOIL —
JK3aMEH
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