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1. MACHOPT PABOYEW MPOIPAMMBbI YYEBHOM JUCIHUILIUHBI
0/1.06 PUZUKA

1.1. O6a1acTh NpuMeHeHUs1 padoyeil MpPorpaMMbl

PaGouass mporpamma y4eOHOW MWCHMIUIMHBI SBJSICTCS YacThIO IPOTPAMMBI
MOATOTOBKH creruaiucToB cpeanero 3peHa (nanee — [IIICC3) B cootBercTBUu ¢ ®I'OC
CIIO no cnenuansaoctu 38.02.08 Toprosoe nero.

1.2 Mecto y4eOHOH IMCUMILUIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH
CIEeHAJMCTOB CPEJHEro 3BeHa:
Y4eOHast TucuUILInHA BXOIUT B 001meoopaszoBarenbublit mukd [ITICC3

1.3. llesn u TpeGoOBaHMSA K Pe3yJbTATAM OCBOEHHA Y4eOHOM TUCIUIJINHBI:

B pesynbrare ocBoeHMs Y4e€OHON MUCIUIUIMHBI OOy4YarolIuics TOHKEH JT0CTUYb
CJIEIYIOLIUE PE3YJIbTATHI:

JUYHOCMHbIE:

- YYBCTBO T'OPJIOCTH M YBAXEHUS K HCTOPUM U JOCTHUHKEHUAM OTCYECTBEHHOU
dusnueckoil Hayku; (PUINYECKH TIpPaMOTHOE IOBEJACHUE B MPOQPECCHOHATBLHON
JeSITeILHOCTH U OBITY MpU 0OpaIieHUuu ¢ MPpUOOpaMu U YCTPOHUCTBAMY;

- TOTOBHOCTh K IMPOJIOJDKCHHIO OOpa30BaHUS M TOBBIIMICHUS KBaTHU(UKAIMK B
n30paHHOM TIPOodEeCcCCHOHATBHON JESTENBbHOCTY UM OOBEKTHBHOE OCO3HAHHE POJHU
(bU3HMUEeCKUX KOMIIETSHIINI B 3TOM;

- yYMEHHUE WCIOJIb30BaTh JOCTH)KEHUS COBPEMEHHOM (U3MYECKOW HayKu U
(bU3UYECKUX TEXHOJIOTUN JJIsl TIOBBIIICHUSI COOCTBEHHOTO MHTEICKTYaIbHOTO Pa3BUTHUS
B BbIOpaHHOM NpOo(hecCHOHATBHOU IEATETbHOCTH;

- YMEHHUE CaMOCTOSATENIbHO J0ObIBaTh HOBbIC s ce0s (U3MyYecKue 3HaHWUS,
WCTIONB3YS 111 TOT0 JJOCTYMHBbIE ICTOUHUKY UH(POpMAIUK;

- YMEHHUE BBICTPAWBaTh KOHCTPYKTHMBHBIC B3aMMOOTHOIICHHS B KOMAaHJE IO
pelIeHuro o0IInX 3a/1a4;

- yYMEHHE YIOpaBIsATb CBOEM IO3HABATEIIBHOW JIE€ATEIBHOCTHIO, IPOBOJHUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHS,

Memanpeomemuule:

- UCTOJIb30BAHUE PA3JIMYHBIX BUJOB IMO3HABATEIILHOW JEATEIBLHOCTH ISl PELICHUS
dbu3uyeckux 3ajad, MPUMEHEHHWE OCHOBHBIX METOJIOB IMO3HaHUsA (HAOIIOEHUS,
OTIMCaHUsI, U3MEPEHUsI, SKCIIEPUMEHTA) ISl U3YUYEHUs PAa3IMYHBIX CTOPOH OKPYKaIOIIeH
JICUCTBUTEIILHOCTH;

- HCTOJIb30BAHUE OCHOBHBIX MHTEUICKTYaJbHBIX OIEpaIlMil: TOCTAHOBKHU 3aJ1ayH,
dbopMyIUpOBaHUS  TUMOTE3bl, aHajlW3a W CHUHTE3a, CpaBHEHUS, O000OIICHMUS,
CUCTEMAaTHU3allui, BBISBJICHUS MPUYMHHO-CIEACTBEHHBIX CBS3€i, IOMCKA aHaJOrOB,
dbopMynMpoBaHUs BBIBOJIOB JJISi U3YYCHHS PA3JIMYHBIX CTOPOH (PUBMUECKHX OOBEKTOB,
SBJICHMA W TIPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIMMOCTh CTaTKUBATHCS B
npodecCUOHANIbHOM cdepe;

- YMEHHE TEHEpPUPOBATH WJIEU U OMPEAENSATH CPEACTBA, HEOOXOMUMBIE ISl MX
peanuzanuu;



- YMEHHE€ HCIOJIb30BaATh PaA3IMYHble MCTOYHUKU ISl TIOJy4eHHs] (PU3MUECKOU
nH(OpMAaIH, OLICHUBATH €€ IOCTOBEPHOCTH;

- YMEHHUE aHaJIM3UPOBATh U MPEACTABIATH, HHGOPMAIIUIO B PA3IMYHbBIX BUAAX;

- YMEHHE MyOJMYHO TPEICTaBIATH PE3yIbTaThl COOCTBEHHOTO HCCJICIOBAHMS,
BECTH JUCKYCCHHU, JIOCTYMTHO W TapMOHWUYHO codYeTas cojepkaHue u (OpMbI
npecTaBisieMol HHpOopMaIuy;

npeomemHnule:

1) chopMHUPOBAaHHOCTH MPEACTABICHUN O POJIM U MeCcTe (DU3UKU U aCTPOHOMHUHU B
COBPEMEHHOM HAYyYHOU KapTHHE MHUPA, O CUCTEMOOOpa3ytolie poiau (U3MKU B pa3BUTUU
€CTECTBEHHBIX HAyK, TEXHUKH M COBPEMEHHBIX TEXHOJOTHH, O BKJAJ€ POCCHUICKUX U
3apyOEKHBIX YUYECHBIX-(U3UKOB B PAa3BUTUE HAYKH; MOHMMaHHE (PU3UYECKON CYIIHOCTU
HAOJIOIAEMBIX SIBJICHUM MHMKPOMHpA, MaKpOMHpa W Meramupa; IOHHUMaHUE poJid
ACTPOHOMHHU B TMPAKTHUYECKOM JAESATETbHOCTH 4YeJOBEKa U JajbHEWIleM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, POIH (PU3UKH B (POPMHUPOBAHUU KPYro30pa U (PyHKIIMOHATBHOU
rPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS TPAKTUUECKUX 3a/1a4;

2) chopMHpOBAaHHOCTH YMEHHUI paclio3HaBaTh (PU3NICCKUE SBIICHUS (IIPOIECCHI) U
OOBSICHATH MX Ha OCHOBE M3YUYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE JIBMKEHUE, CBOOOJHOE MajJeHUE TeJ, ABMXKEHHE IO OKPY>KHOCTH,
WHEPIMS, B3aUMOJICHCTBUE TeJl, KOJeOaTelbHOE JBUKEHUE, PE30HAHC, BOJHOBOE
nBrkeHue; nuddysus, OpOyHOBCKOE JABUKEHUE, CTPOCHHUE KUIAKOCTEH W TBEPIBIX TEI,
U3MEHEeHHe o0beMa Tel TpU HarpeBaHuM (OXJIaXKIEHUHU), TEIUIOBOE paBHOBECHE,
UCIIapEHUE, KOHJCHCAIINS, TIJIaBJICHUE, KPUCTAIUIN3AIMS, KUIICHHUE, BIAXKHOCTh BO3/1yXa,
CBS3b CPEIHENW KMHETUYECKOW DHEPTHH TEIUIOBOTO IABMKEHUS MOJIEKYJ C aOCOJTIOTHOM
TEMIIEPATYpOil, TTOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXJY I[apaMeTpamMu COCTOSIHUS ra3a B H30Ipoleccax; JJIEKTpU3alus Tedl,
B3aMMOJICHCTBUE 3aps/0B, HarpeBaHUE IMPOBOJHUKA C TOKOM, B3aWMOJICHCTBUE
MAarHUTOB, JICKTPOMAarHUTHAas UHAYKIMS, IEMUCTBUE MAarHUTHOTO MOJis Ha MPOBOJHUK C
TOKOM U JIBUKYIIIUICS 3apsijl, dJEKTPOMAarHUTHBIC KOJIEOaHUsI M BOJIHBI, MPSIMOJIMHEHHOE
pacnpoCTpaHEHUE CBETa, OTpa)K€HUe, NpesiomieHue, HHTepdepeHuns, Audpakuus u
nojsipu3anusl CBeTa, Juclepcusi cBera; (orolrnekrpuueckuit 3¢PdEeKT, CBETOBOE
JaBJICHUE, BO3HUKHOBEHHME JMHEHYATOro CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHAs WU
UCKYCCTBEHHAs paIMOAKTUBHOCT;

3) BiajeHUE OCHOBOIOJATAONIUMH (U3NYCCKHMMU TOHATHSIMH M BEIMYHMHAMH,
XapaKTepU3yIOIMUMHI (PU3NYECKUE TPOIECCHI(CBI3aHHBIMU C MEXAHUYECKUM JIBIKCHUEM,
B3aMMOJICUCTBHEM  TEJI, MEXAaHWYECKUMH KOJICOAHHWSMH W  BOJHAMHU;, AaTOMHO-
MOJIEKYJISIDHBIM CTPOCHHEM BEILIECTBA, TEIUIOBBIMU IMIPOLIECCAMU; BJIEKTPUUECKUM U
MAarHUTHBIM TIOJISIMH, DSJEKTPUYECKUM TOKOM, DJIECKTPOMATHUTHBIMU KOJICOAHUSMU H
BOJTHAMHU;, OINTUYECKUMHM SIBJICHUSIMHU; KBAaHTOBBIMU SIBJICHUSMH, CTPOCHHEM aToma M
aTOMHOTO a1pa, PaAMOaKTUBHOCTBIO); BIIAJICHUE OCHOBOIIOJIaratoIuMH
ACTPOHOMHYECKMMHU  TOHSTUSAMH, TO3BOJISIIONIMMH  XapaKTEpPU30BaTh  MPOIECCHI,
MPOUCXOJAIIME Ha 3Be3JaX, B 3BE3JHBIX CHCTEMaX, B MEXKTAIAKTHUYECKOW Cpeje;
JIBIDKEHHE HEOECHBIX TeJI, DBOJIIOIIMIO 3Be3/ U BeerenHom;

4) BnajeHWE 3aKOHOMEPHOCTSIMH, 3aKOHAMH W TCOPHUSAMHU (3aKOH BCEMHPHOTO
tarotenus, |, Il u Il 3akonsl HeloTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW IHEPTHH,



3aKOH COXPAHEHUS] UMITYJIbCa, MPUHIUI CYNEPIO3UIIMKI CUJI, TPUHIUI PaBHOIPABHOCTH
WHEPIUATBHBIX CHUCTEM OTCUETa; MOJICKYJISIPHO-KHHETUICCKYIO TEOPHIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, MEPBHI 3aKOH TEPMOJIWHAMUKH; 3aKOH COXpaHCHUS
ANEKTPUUECKOTro 3apsija, 3akoH Kynona, 3akoH Oma aJig ydacTka 1enu, 3akon Oma Jiist
MOJIHOW DJICKTPUYECKOW IMenu, 3akoH Jkxoyna - JleHma, 3aKOH 3JIEKTPOMArHUTHOM
UHAYKIUU, 3aKOH COXPAaHEHUsI HHEPTryHu, 3aKOH MPSMOJIMHEHHOr0 pacnpocTpaHeHUs
CBETa, 3aKOH OTPaXKCHUS CBETA, 3aKOH MPEJIOMIJICHHS CBETA; 3aKOH COXpPAaHEHUs YHEPruH,
3aKOH COXpPAHEHHUs HMITYJIbCa, 3aKOH COXPAaHEHHUsS »JJIEKTPUUYECKOTO 3apsijia, 3aKOH
COXpaHEHUsI MacCOBOTO 4HCIa, MocTyjlaThl bopa, 3aKOH pajMOaKTHUBHOTO pacraja);
YBEPEHHOE HCIIOJIb30BAHWE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHalu3e (PU3MUYECKHX
SABJICHUU U ITPOLIECCOB;

5) yMeHUe yYHTHIBATh T'PAHUIBI IPUMECHECHUS M3YyYEHHBIX (PH3UUICCKUX MOJICIICH:
MaTepHalibHasi TOYKa, WHEpIMAIbHASICUCTEMA OTCUETa, UJCAIbHBIA Ta3; MOJACIU
CTPOEHUS ra30B, KUJAKOCTEH U TBEPJIbIX TEJ, TOUCUHBIN 2JIEKTPUUECKUM 3apsi],

sliepHasi MOJENIb aToMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpU pPEIICHUH
bu3nuecKkux 3aaay;

6) BiagcHHE OCHOBHBIMH METOJaMH HAYYHOTO IIO3HAHUS, HCIOJb3YEMBIMH B
bu3HKe: MPOBOANTH NMPSIMbIE U KOCBECHHBIC M3MEpPEHUS (PU3MUECKUX BEIMYMH, BHIOHWpas
ONTHMAJIBHBIA CIMOCO0 W3MEPEHHUS W HCIONB3yS M3BECTHBIC METOABI  OICHKHU
MOTPEIIHOCTE U3MEPEHUM, MPOBOJUTH MCCIEAOBAaHUE 3aBUCUMOCTEH (U3UUYECKUX
BEJIMYUH C MCIOJIb30BAaHUEM TPSIMBIX W3MEPECHHM, OOBICHATDH MOTYUCHHBIC PE3YIbTaThl,
UCTIONB3YsT (U3MYECKUE TCOPWUU, 3aKOHBI W TIOHATHS, W JeJaTh BBIBOJBI; COOJIIOMATH
mpaBuia OE30MacHOTO TpyJa TMPH TMPOBEACHUM HCCIICIOBAaHWA B paMKax y4eOHOTO
DKCIIEPUMEHTa M  Y4eOHO-UCCIICNOBATEILCKOW JCSITCIIBHOCTH C  HCIIOh30BaHUEM
U(GPOBBIX ~ M3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOpHOro  00OPYIOBaHUS;
c(hOpPMHUPOBAHHOCTDH MPEJICTABICHUNA O METOAaX MOIYYEHHUSI HAYYHBIX aCTPOHOMUYECKHUX
3HAHUM;

7) chopMHPOBAHHOCTH YMCHHS pelIaTh PAaCUCTHBIC 3aqaud C SBHO 3aJaHHOM
(bu3nuecKoil MOJENbI0, HUCHOJIb3ys (U3NYECKHe 3aKOHBI M TPHUHIIUIBI, HA OCHOBE
aHajM3a yCIOBUS 3aJa4dl BBIOUpATh (U3MYECKYIO MOJENb, BBIICIATh (HU3UUYECKUE
BETUYMHBI W (OPMYJIBI, HEOOXOMUMBIC MJIS €€ PEIICHHs, MPOBOAUTH pacyeThl W
OIICHWBATh PEATLHOCTh IMOJYYEHHOTO 3HA4YCHUS (U3MUCCKOW BEITUYMHBI, pEIIaTh
KaueCTBCHHBIC 3aJ1ayd, BBICTpaWBass JIOTHYECKH HEMPOTHBOPCUYMBYIO  IICTIOUKY
pacCyXJeHU C OMOpoil Ha H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (PuU3HUECKue
SIBJICHMS;

8) chopMHUPOBAaHHOCTh YMEHUS MPUMEHSTH MOJyUYCHHbIC 3HAHUS JUISI OOBSICHEHHUS
YCJIOBHM MpOTeKaHusI GU3UUECKUX SIBJICHUN B MPUPOJIC U JJIS MIPUHATHUS MPAKTUYECKUX
pelieHuid B MOBCEAHEBHOM JKM3HU I oOecredeHus: OS30IMaCHOCTH MPU OOpAIICHUU C
OBITOBEIMU TIpHOOpPaMU W TEXHMUYECKUMHU YCTPONCTBAMH, COXPAHCHUS 3I0POBbI U
COOJIIO/IEHNST HOPMAKOJIOTHYECKOTO TOBEICHUS B OKpYXKalollehd cpene; MOHUMaHue
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKCHUNM (PU3MKU U TEXHOJIOTHH JUIsl PAIrlMOHATIBHOTO
MIPUPOIOTIOTH30BAHMS;

9) chopMHPOBAHHOCTE COOCTBECHHOW IMO3MIMK II0 OTHOIICHHIO K (PH3UYECKOM
nH(DOpMaIUK, MOTy4aeMOl U3 Pa3HBIX MCTOYHMKOB, YMEHUW HCIOJIb30BaTh IMU(PPOBHIE



TEXHOJIOTMM Il TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIPETALUM U  IPEICTABICHUS
y4eOHOM M HAy4YHO-TIOMYJSIPHOM WHGPOpMAIUU; pPa3BUTHE YMEHUH KPUTUYECKOTO
aHaJM3a MmoJryyaeMoil nadopmanmu;

10) oBnaseHwe yMEHHSAMHU pabOTaTh B TPYIIE C BBHIMOJHECHHEM Pa3IMIHBIX
COLIMAJIbHBIX pOJIEH, IUIAHUPOBATh pabOTy TpyHMbl, PALUOHAIBHO PpPaCIpPENEIATh
JESTENIbHOCTh B HECTAHJIAPTHBIX CUTYalUsX, aJ€KBAaTHO OLICHMBATh BKJIAJ KaXXJIOTO U3
YYaCTHUKOB T'PYIIIIbI B PEIICHUE paccMaTpUBaeMOM NPOOIIEMBIL;

11) oBnageaue (CPOPMHUPOBAHHOCTH NPEACTABICHMI) TNpaBUIAMH 3allkCH
¢uznyeckux GopMmyn penbedHO-TOUEUHOM CcUcTeMbl oOo3HaueHudt Jl.bpaitnsa (s
CJICTIBIX U CIA0OBHUIALIUX O0YUAIOIIUXCS).

Ilpogpeccuonanvnaa nanpasnennocmsv yuebnoii Oucyunaunvt «Duzukay
OpeanojiaraeT  LEJNEHANpPaBICHHOE  NPUMEHEHUE  MEJaroruyeckux  CpelcCTB,
o0ecneunBalOUX HE TOJBKO (opMHpoBaHUE Yy OOyyarouuxcs 3HAHUM, YMEHUH,
HaBBIKOB 10 Y4eOHOM TUCIUIUIMHE, HO U pa3BUTHE MHTEpeca K JaHHOM mpodeccun miu
CHELMAIBHOCTH, LIEHHOCTHOE OTHOIIEHHE, NPO(ECCHOHANBHBIX KAaueCTB JMYHOCTH
OyIyIIEeTo CIeuaancTa.

1.4 Kosin4ecTBO 4acOB Ha OCBOEHHE MPOrPaMMbl Y4eOHOM AUCHUIIITUHBI:
MakcumanbHOU yueOHOM Harpy3ku oOyuatromierocst 95 4acos, B TOM 4HCIIE:
00s13aTeIHPHON ayAUTOPHOM y4eOHON HArpy3ku oOydarorierocs 95 gacos.



2 CTPYKTYPA U COAEP KAHUE YYEBHOM JUCHUAIIJINHBI
2.1 O6beM yueOHOM TUCUMIIMHBI U BUIbI YUeOHOH padoThl

Bun yuyeonoii padoThl
(B T.4. npo(eccHOHATBHO-OPHEHTHPOBAHHOE COlePIKaAHMe)

O0neM yacoB

MaxkcumanbHas ydeOHas Harpy3Ka (Bcero rno nporpaMme JMCIUTLIHHBI)

95

Oos3aTesIbHAA ayIMTOPHAsI ydeOHas Harpy3Ka (Bcero)

95

B TOM YHCJIC:

JICKIIUH, YPOKHU

U3 HUX NPOPeCcCUOHAILHO-OPUECHMUPOBAHHOE COOEPIHCAHUE

MPAKTUYCCKUC 3aHATUA

U3 HUX NPOPeCcCUOHANILHO-OPUECHMUPOBAHHOE COOEPIHCAHUE

mabopaTOpHBIEC 3aHATHUS

U3 HUX NPOhecCUoHaNIbHO-0PUESHMUPOBAHHOE COOEPIHCAHUE

[IpomesxxyTounas arrectauus B popme: auddhepeHIMpOBaHHbIH 3a4eT

N~ oo|o|RBINR




2.2 TemaTuyeckuii jiaH u cogepkanue yueoHnoii nucuuminnbl O1.06 @usnka

Konanl
Conep:kanue y4eOHOIro MaTepuasia, J1a00paTopHble U MPAKTUYECKHUE KOMIIETEeHIU,
HanMeHOBAHITe 3aHATHS, CAMOCTOSITeIbHAsI padoTa 00y4aromerocs, KypcoBas pabora O6Lem Yposenn ¢popmupoBanuio
(mpoekT) (eciiu MpeyCMOTPEHBI ), HHbIE BU/IbI Y4e0HOi#i padoThl B KOTOPBbIX
pa3aesioB H TeM 4acoB OCBOEHUS
COOTBETCTBHU € Y4eOHBIM IJIAHOM crnocodcTByer
(B T.4. mpogecCHOHATLHO-OPHEHTHPOBAHHOE COIePIKAHME) 3JIeMEeHT
NporpamMmsl
IlepBblii cemecTp
BBenenue ®u3KKa METOJIbl HAYYHOTO MO3HAHUS. 2 1
[IpodeccnonaibHO-OPUEHTUPOBAHHOE coJiepKaHue. MonenupoBanue
(UHAHCOBBIX U TOPTOBBIX PHIHKOB.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIePsKAHUE 22 JlnmunoctHbIE,
Pa3nes 1. Mexanuka METaIPEIMETHBIEC U
Tema 1.1. Ocunossl | Coaepkanue y4eOHOro MaTepuasia 6 IIPEAMETHBIC
KHHEMATHKH Mexanudyeckoe JABMXKEHUE. XapaKTEpUCTUKH  MEXAHUYECKOTO  JBUIKEHUSI: 2 1 KOMIICTCHIIY B
nepeMeINIeHHe, MyTh, CKOPOCTh. COOTBETCTBUU C
PaBnomepHOe npsmonuHeiiHoe aBrkeHue. OTHOCUTETHLHOCTh MEXaHHYECKOTO ®I'OC cpennero
JIBUKEHHUSI. ob1ero
Yckopenue. PaBHonepeMeHHOE TPSMOJIMHEMHOE IBUKEHUE. oOpasoBaHus,
CBo0OoiHOE TajfieHre Tel. PaBHOMEpHOE ABMKEHHE MO OKPYKHOCTH. YTBEPKIEHHOIO
IIpakTyeckoe 3anaTue Nel Pemenne 3anaq no reme «PaBHOMEpHOE U 2 2 IIPUKa30M
PaBHOYCKOPEHHOE JIBUKEHUE). MunucrepcTBa
IIpakTuyeckoe 3ansitue Ne2 Pemenue 3a1a4 no reme «PaBHOMeEpHOE IBUKEHUE 2 00pasoBaHKs 1
IO OKPYKHOCTH. Hayku PO ot
17.05.2012 Ne 413
Tema 1.2. Ocnossbl | Coaep:kanue yueOHOro MaTepuasia 8
JMHAMUKH OcHoBHas 3a1a4ya AuHaMuku. B3aumopericteue ten. Cuna. [lepBbiil 3aKoH 2 1
Herorona. Bropoi 3akon Herorona. Tperuit 3akon Herorona.
Cuubl B mpupojie. 3aKOH BCEMHUPHOTO TAToTeHUs . Chjla TSKECTH U Chjia 2
BCEMHUPHOTO TATOTECHHUSI.
IIpakTnueckoe 3ansitue Ne3 Pemenue 3a1a4 no teme «3akoHbl HproToHa» 2 2
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Pemenue 3aga4 ¢ npogeccHOHAIbHONH HANIPABJIEHHOCTHIO
Jladoparopnasi pa6ora Nel "M3yuenue o0COOCHHOCTEW CHJIBI TPEHHS
(ckoabxeHus)"

Tema 1.3. 3akonnl | Coaep:xanue yueOHOro MmarepuaJjia 8
COXpaHEHMs B Wmnyinbc Tena. 3aKkoH COXpaHEHUs! UMITYJIbca. PeakTHBHOE IBUYKEHUE. 2
MexXaHHMKe Mexanunueckas pabora cwibl. MouHocTs. DHeprus. KuHerndeckas sHeprus. 2
[TorennuanbHas F3HEpPrus. 3aKOH COXpaHEHUs MEXaHUUECKOW YHEPTUU.
IIpakTnyeckoe 3anaTne Ned Pemienue 3a1au no teme «3aKOH COXpaHEHMs 2
UMITYJIbCa»
IIpakTuyeckoe 3ansitTue NeS Pemienue 3amau no teme «3aKOHBI COXPAaHEHUs 2
SHEPrUN»
Pa3nen 2. MousiekyasipHasi pu3uka v TepMOANHAMHUKA 18
Tema 2.1. Ocnossl | Coaepkanue yueOHOro MaTepuasia 4
MOJIEKYJISIPHO- OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KUHETHYEeCKOM Teopuu. Pazmepsl u macca 2 JInuHOCTHBIE,
KHHETHYeCKOoi MOJIEKyl W aromMoB. bpoyHoBckoe maBmwxkenue. [Jdudpdysus. CrpoeHue MeTalpeIMETHBIE U
TeOpHH. ra3oo0pa3HbIX, XUJAKUX M TBepAbIX Ted. CKOPOCTH IBHXKEHHS MOJIEKYJI U HUX IIPEIMETHBIE
U3MEpEHHE. KOMIIETEHIINH B
Wneanenpiii  r1a3. JlaBnenue rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO- COOTBETCTBUH C
KMHETUYECKOW TEOpHUH. ®I'OC cpennero
YpaBHEHME COCTOSIHUS UI€AIbHOTO ra3a. ['a30Bble 3aKOHBI. ob1ero
IIpakTyeckoe 3ansitue Ne6 Pemenue 3amgad mo teme «YpaBHEHHE COCTOSTHUS 2 oOpa3oBaHus,
UJCAIBHOTO ra3a. ['a30Bble 3aKOHBI) YTBEPKACHHOTO
Tema 2.2. Ocnossbl | Coaepkanune yueOHOro MaTepuaia 6 MPUKA30M
TePMOAUHAMMKH | BHYTpeHHss sHeprus uaeanbHoro rasa. Pabora u temnora kak (GopMbl nepeadu 2 MunwucrepcTBa
SHEpruu. YpaBHEHHUE TEIJIOBOTroO OanaHca. AnuabaTHbI mpoiecc. 00pa3oBaHus 1
[Teproe Havano TepMOJMHAMHKH. BTOpOE Havamo TepMOANHAMUKY. Hayku PO ot
Tennossle apuratenu. IpuHnun aeiictBus Temtosoil mMamuasl. KITJ[ TenmoBoro 2 17.05.2012 Ne 413
nsurarens. OxpaHa NpUpPOAbI.
[TpodeccnoHaIbHO-OPUEHTHPOBAHHOE CofiepKaHue. M3ydeHune HKOIOTrHYecKux
OCHOB ITPOM3BOJICTBA U MPOJAKH U3/I€TIHUH JIUIs1 YTAKOBKHM TOBapOB.
IIpakTuyeckoe 3ansatue Ne7 Pemenne 3amau no teme «llepBslii 3aKOH 2

TCPMOAUHAMUKHU. HpI/IMeHCHI/IC IepBoro 3aKOHa TCPMOANHAMHUKHN K
n3o0mponeccam.
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Tema 2.3.

ArperaTHsbie
COCTOSIHUSA
BellecTBa.
®da3oBbIe
nepexoabl

Conep:kaHue y4eOHOT0 MaTepuaJia

Wcnapenue u koHmeHcanus. HachlmeHHbIH ap U €ro cBoWcTBa. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BJIXKHOCTh BoO3Ayxa. Touka pockl. Kumenwe. 3aBUCHUMOCTD
TEeMIIepaTypbl KUICHHUS OT naBiieHus. [leperperbiii map M €ro MCIoiIb30BaHUE B
TEXHHKE.

[TpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJiepkaHue. M3yueHne mpaBuil XpaHCHUS
TOBapOB B 3aBHCHUMOCTH OT TEMIIEPATyphl U BHEIIHUX (DaKTOPOB.

Pemenne 3aga4 ¢ npodgeccMOHAIbHON HANIPABJIEHHOCTHIO

Jladoparopnoe 3ansaTue Ne2 «/3MepeHne OTHOCUTENIFHON BIQKHOCTH BO3/1yXa»
[TpodeccuonansHO-OpHEHTUPOBAHHOE —cojaepkaHue. lccrnemoBanue — BIMSHUS
BJIAJKHOCTH BO31yXa B IOMCHICHUAX IMTPHU XPAHCHHUU TOBAPOB.

2,3

Conep:xxanue yueOHOT0 MaTepuaJia

XapakTepucTHKa JKHUJAKOTO COCTOSIHHMS — BellecTBa. [IOBEpXHOCTHBIA — CIIOM
JKuakoctu. KanusisipHsle siBICHUS.

XapakTepHucTuKa TBEpAOro COCTOSHUS BemlecTBa Kpucramumueckue u amopHbIC
tena. CBOMCTBA TBEPJBIX TEII.

[TpodeccnoHaIbHO-OPUEHTHPOBAHHOE CojiepkaHue. M3yueHne mpaBuil TEXHUKH
0e30macHOCTH MpU paboTe B CKIAICKUX MOMEIIEHUSX M MPU TPAHCIIOPTUPOBKE
TOBApOB.

IIpakTu4yeckoe 3ansitue Ne§ Pemenue 3a1a4 no teme «BaaXHOCTb BO3AyXay.

Paznen 3. DnekTpoaMHaMuKa

Tema 3.1.
DJIEKTPpHYECKOe
noJje

Conep:xxanue yueOHOTo MaTepuaJia

DJNEeKTpUUYECKHUe 3apsaipl. 3aKOH COXPAHEHMS AJIEKTPUUECKOro 3apsja. 3aKkoH
Kynona.

Onektpuueckoe moie. HampspkeHHOCTh — dnekTpuueckoro monis. [lpuHunmn
CYNEepHO3HIUH MOJIEH.

NOIOIN

Pabora cun snextpocraTtnueckoro mois. IloreHnman. PazHoCTh MOTEHIMAOB.
OKBUINOTEHLMATbHBIE TOBEPXHOCTH. CBSA3b MEXAY HANpsSHKEHHOCTBIO U
Pa3HOCTHIO MOTEHIMAJIOB 3JIEKTPUUECKOTo Mois. [IpOBOAHUKN B 2JIEKTPUUECKOM
nosie. Jluanexkrpuku B anexkrpudeckoM noie. [lonspusanus TuaneKTpuKoB.
[TpodeccnonanbHO-OpHEHTUPOBaHHOE cojiepxkaHre. OcoOEHHOCTH MPOU3BOICTBA
Y TIPOAKHU 3aPSIIHBIX YCTPOMCTB JIJIsl OBITOBOI TEXHUKHU.

IIpakTnyeckoe 3ansitue Ne9 Perienue 3a1a4 o teme «JIEKTPUUECKOE MOJIE)

IIpakTyeckoe 3ansaTue NelQ Pemenue 3anay no reme «JIEKTPUUECKOE MOJIE»

JInuHOCTHBIE,
MeTarnpeIMEeTHbIE U
MpeMETHBIE
KOMITETCHIINH B
COOTBETCTBUU C
®I'OC cpennero
ob1ero
oOpasoBanus,
YTBEP>KJIEHHOTO
MIPUKA30M
Munucrepcrsa
oOpa3oBaHus 1
Hayku PO ot
17.05.2012 Ne 413
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Kongencaropel. CoennHeHne KOHACHCATOPOB B OaTapero. DHeprus 3apsuKeHHOTO 1
KOHJIEHCAaTOpa. DHEPrus 3JIEKTPUIECKOIO MOJIS.
Apyrue ¢opmMbl KOHTPOJsi (cpeaHuii 0a/ul MO TeKYIIMM OIleHKaM
yCIeBaeMOCTH)
Bropoii cemecTp
IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE COlEPKAHUE
Tema 3.2. 3akonnl | Conep:xanne yueOHOro Mmarepuajia
NOCTOSIHHOTO YcioBus, HeOOXOMUMBIE IS BO3HHUKHOBEHHUS U TOAJEPKAHUSA DIIEKTPUIECKOTO 1
TOKa ToKa. Cuila TOKa U INIOTHOCTh TOKA. 3akoH OMa AJis y4yacTKa LeNU. 3aBUCUMOCTD
AJIEKTPUYECKOTO CONPOTUBIIEHUS OT MaTepHala, JUIMHbBI U IUIOIA U [TOIEPEYHOrO
CE€YEHHUSI MPOBOJAHUKA. 3aBUCUMOCTb  CONPOTUBJIEHUS IPOBOJHUKOB  OT
TEMIEPATYPHI.
OJIC ucrouynuka. 3akoH OMma jy1s mojiHoW nenu. CoeAMHEHUE MTPOBOJHUKOB.
CoennHeHNEe UCTOYHUKOB 3JIEKTPUUECKON SJHEPIUH B OaTapero.
TemoBoe neiicTBUE nekTpudeckoro Toka. 3akoH Jxoynsg-Jlenma. Pabota u
MOIIIHOCTb 3JIEKTPUUECKOr0 TOKA.
IIpakTnyeckoe 3ansaTHE N2 6 «3aKOHBI TOCTOSTHHOTO TOKa» 2
Pemenue 3ana4 ¢ npogeccHoHAIBHON HANIPABJIEHHOCTHIO 2,3
JlabopaTtopnoe 3anmsitue Ne3 «lI3yuyeHue 3aKOHOB IIOCIENOBATEIBHOIO U
NapauIeIbHOTO COEAMHEHNUS TPOBOAHUKOBY
[TpodeccrnonanbHO-OPUEHTUPOBAHHOE CoOJepkKaHKue. AnmnapaTHoe oOecrieueHue B
pabote ToBapoBea.
JlabopaTopHnoe 3ansitue Ned «M3mepenne 3/1C U BHYTPEHHETO CONPOTUBIICHUS 2,3
UCTOYHUKA»
Tema 3.3. Copaepxxanue yueOHOT0o MaTepuaJia
DJIeKTPUYECKUH OJIEKTPUYECKUT TOK B MeTalaX. OJEKTPUYECKHA TOK B 3JIEKTPOJIUTAX. 1

TOK B Pa3JIMYHBIX
cpenax

Onektponu3. 3akoHbl @Papanes. IlpumeHeHne dnekTponu3a B TEXHHKE.
OJIEeKTpUYECKHI TOK B razax M Bakyyme. MoHwmsamus rasa. Buael ra3zoBbixX
pa3psnos. [lonarue o mnasme. CBoNCTBA M IPUMEHEHUE JIEKTPOHHBIX MTYYKOB.
DNeKTpUYeCKHii TOK B  modynpoBoAgHuKax. (CoOCTBEHHas MPOBOJAMMOCTD
HOJYIPOBOIHUKOB. [TomynpoBOIHUKOBBIE TIPUOOPHI.

Tema 3.4.

Conep:kaHue y4eOHOT0 MaTepHuasa

JIM4HOCTHBIE,
MeTarnpeIMETHbIE
IIpEeAMETHBIE
KOMITETCHIINH B
COOTBETCTBUU C
®I'OC cpennero
ob1ero
oOpa3oBaHus,
YTBEP>KJIEHHOTO
MIPUKA30M
MuHnucrepcTBa
oOpa3oBaHus U
Hayku PO ot
17.05.2012 Ne 413
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MarnuTtHoe nojie | Bektop HMHAYKIMM MarHutHoro mousa. JleficTBMe MarHUTHOrO TONs Ha 2
OPSIMOJIMHEMHBIA NPOBOAHMK ¢ TOKOoM. Cuna Awmmnepa. 3akoH Awmmepa.
B3aumoneiictBue TOkoB JleicTBME MarHMTHOTO TOJISI HA ABMIKYIIUMHCS 3apsi.
Cuna Jlopenua. OrmpeneneHue yAEIbHOrO 3apsja. YCKOPUTEIW 3apsyKEHHBIX
YaCTHIL.
IpakTnyeckoe 3ansitue Ne7 Pemenue 3a1ay «MarHuTHOE MOJIE» 1
Tema 3.5. Conep:kaHue y4eOHOT0 MaTepuaJia 3
DJIEKTPOMATHUTH | DiekTpoMarHuTHas uHaykuus. [Ipasuio Jlenna. 9J1C nHayKUMK B JBUKYIIMXCS 2
asi MHAYKIUs IIPOBOAHMKAX. SIBIeHHE caMOMHAYKUUU. MHAYKTUBHOCTH. DHEpPrusi MarHUTHOI'O
OIS
IIpakTuyeckoe 3ansaTue Ne8 Pemenue 3a1au «9neKTpOMarHUTHAsT HHTYKITUS 1
Pasznea 4. Kosre0anusa 1 BOJIHBI 11 JInaHOCTHEIE,
Conep:xanue yueOHOT0 MaTepuaJia 2 MeTarnpeIMETHbIE
KomnebarenpHoe  IBWKEHHE. [apmonmueckue  KojeOaHUs. CBo0OoaHbIE 2 MpeIMETHBIE
MexaHuueckue konebanus. IlpeBpamienue sSHeprud mnpu  KojedaTeIbHOM KOMIICTCHIINH B
TIBUKCHHH. COOTBETCTBUH C
Tema 4.2. Copepxanue y4eO0HOro MmarepuaJia 3 ®I'OC cpennero
Ynpyrue BoJHbI [Toniepeunble U MPOJOIBHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHBI. 3BYKOBBIE BOJIHBI. 2 obmiero
Nurtepdepennius Boan. [lonarue o nudpaxiiuu BOJIH. oOpa3oBaHus,
IMpakTuyeckoe 3ausaTue Ne 9 PemeHne 3amad «MexaHUYECKUE KOJICOAHHS U 1 YTBEPKIAECHHOIO
BOJTHBI» IPUKA30M
Tema 4.3. Coneprxanue y4eOHOr0 MaTepuasia 2 Munucrepcrsa
JuexTpomariuTH | CBoOO/HBIE dIeKTpoMarHuTHbIe KoieOanus. Popmyna Tomcona. IpeBparmenne 2 obpasoBanus 1
ble KoJie0anus SHEPrMM B KonebarellbHOM  KOHType.  I'eHeparop — He3aTyxaromux Haykn PO ot
AJIEKTPOMArHUTHBIX KoJIeOAaHWH. BBIHYX/IEHHBIE SIEKTpPUYECKHE KOJIeOaHuUs. 17.05.2012 Ne 413
IlepemenHbI1 TOK. EMKOCTHOE M WMHIYKTMBHOE CONPOTHUBIIEHUS IEPEMEHHOTO
Toka. 3akoH OMa JUIs 1IeTi IepEeMEeHHOT0 ToKa. PaboTa U MOIIHOCTh TEPEeMEHHOT0
Toka. ['enepatoppl Toka. Tpanchopmaroper. IlomydueHnue, mepegaya u
pacrpeeneHue dJIEKTPOIHEPTUH.
[TpodeccnonanbHO-OpHEHTUPOBAHHOE coJiep;KaHue. Uzyuenue BHJIOB
HIIEKTPOIHEPT U, HEOOXOAUMBIX JJISl IPOU3BOCTBA TOBAPOB.
Tema 4.4. Copaeprxanue y4eOHOro MmaTepuaJia 4
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DJIeKTPOMATHUTH
bl€ BOJIHBI

DNIEeKTPOMarHUTHOE MOJe Kak 0coObIi BUI MaTepuu. DIEKTPOMArHUTHbIE BOJIHBI.
Bubpatop I'epuia. OTKpBITBIN KOJI€OATEIBHBINA KOHTYP.

N3o06perenue paauo A.C. Ilonosbim. [lonste o paauocssasu. Ilpumenenne
3JIEKTPOMArHUTHBIX BOJIH.

[TpodeccnonanbHO-OPHEHTUPOBAHHOE CcOofAep)kaHue. Poib CpeacTB  MaccoBOiA
nHpopmanuu (paano) B paboTe TOBapoBea.

Pa3zgen 5 OnTuka

Tema 5.1
IIpupona ceera

Conep:kaHue y4eOHOT0 MaTepuaJia

CKOpOCTh pacrpOCTpaHEHUs] CBETA. 3aKOHbI OTPAXXCHHUS U MPEIOMIICHHS CBETA.
[Tonmnoe otpaxenue cBera. JInuzbl. ['nma3 kak onruueckas cucrema. OnTuyeckue
IPUOOPHI.

[IpodeccnoHalibHO-OPUEHTHUPOBAHHOE COZCpKaHue. BiusiHue cBeta Ha BHEIIHHMA
BH/JI U KQUE€CTBO TOBApOB.

Tema 5.2
BoJsiHoBbIE
CBOJICTBA CBeTAa

Conep:xxanue yueOHOro MaTepuaJia

Untepdepenmus cBera. KorepenTHocTh cBeTOBBIX Jyuel. WHTepdepeHuus B
ToHKUX TuieHkax. Kombna Hetorona. Mcnonp3oBanue uHTephEpeHIME B HAYKE H
texHuke. Judpakuus csera. [udpakius Ha menu B HapajuleTbHBIX Jydax.
Judpaxknuonnas pemerka. [lonsgpuzanus nonepeunsix BosH. [Tonspuzanus ceera.
JBoiiHoe nyuenpenomnenue. llomspounsl. [lucnepcuss cBera. Bunbl CrieKTpoB.
Cnextpbl  ucnyckanusi. CHekTpel  MOTJoWEHUs.  YIbTpaQHOJIETOBOE U
uH(ppakpacHoe u3nydeHus. PentrenoBckue qy4n. VX mpuposa v CBOHCTBa.

IIpakTnyeckoe 3ansTme Nel0 Pemenune 3amau «lIpenomnenue cBera.
JudpakunoHHas pemeTka

Tema 5.3.
CrnenuajgbHasi
Teopus
OTHOCHUTEJIBHOCTH

Conep:xanue yueOHOro MmaTepuajia

[Toctynmarel OiHmTelHa. [IpocTpaHCTBO W BpeMsl CHELUAIBHOW TEOPUH
OTHOCUTENIBHOCTHU. CBSI3b MAaCChl U SHEPTUH CBOOOIHON YaCTHIIBI. DHEPTHUS TOKOS

JIMYHOCTHEIE,
MeTanpeaAMeTHbIE U
peIMETHBIC
KOMIIETEHIINH B
COOTBETCTBUHU C
®I'OC cpennero
ob1ero
o0OpasoBaHus,
YTBEPKIACHHOTO
PUKA30M
MunucrepcTBa
o0pa3oBaHUs U
Hayku PO ot
17.05.2012 Ne 413
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Pa3nes 6. KBantoBasi puznka

Tema 6.1.
KBanroBas
OITHKA

Conep:kaHue y4eOHOT0 MaTepuaJia

KBanToBas runoresa [lnanka. Buemnuii porosnekrpuueckuii 3gdext. DOoTOHBHI.
Buyrpennnii ¢porodpdexr. Tunsl portornementon. lapnenue cera. [lonstue o
KOPITYCKYJISPHO-BOJIHOBOM IIPUPOJIE CBETA.

[TpodeccuonanbHO-0pUEeHTHPOBAHHOE cojiepxkaHue. Vcrnonbp30BaHNe KBAaHTOBBIX
KOMIIBIOTEPOB.

Pemenue 3aga4 ¢ npogeccuoHAIbHONH HATIPABJIEHHOCTHIO
IIpakTuyeckoe 3ansitue Nell Pemenue 3agau "@opmyna DitHmTeiHa 175
dororddexra. DoTonb"

Tema 6.2. Dusuka
aToMa

Conep:xanue yueOHOT0 MaTepuaJia

Pa3Butre B3rIs70B Ha CTpOEHHUE BellecTBa. SaepHas mMojenb aroma. OmbITel J.
Pesepdopna. Moaens atoma Bogopoaa o H. bopy. ['unotesa ae bpoiins.

Tema 6.3. ®usuka
aTOMHOIO siApa

Conep:xxanue yueOHOro MmaTepuaJia

EctecTBeHHass palMOaKTUBHOCTh. 3aKOH pPaJMOaKTUBHOTO pacnaga. CrmocoObl
HaOJIOZICHUS M PETUCTPAINH 3apsHKeHHBIX YacTull. CTpoeHrne aTOMHOTO sipa.
Jedext maccel, SHeprus CBSI3M M YCTOMYMBOCTH aTOMHBIX siep. SmepHbie
peakuun. MickyccTBeHHas paiInOAKTUBHOCTD.

Henenne tsxkensix spep. lLlemnas spepHas peakuus. Ympasisemas LienHas
peakuus. SAnepHslid peaktop. IlomydeHwe paguoOaKTUBHBIX H30TOMOB W HX
npuMeHeHne.  buosiornyeckoe — OeWCTBME  PAJUOAKTUBHBIX  M3JIYYEHUU.
DJIeMEHTapHbIE YaCTHUIIBI.

[TpodeccnonanbHO-OpUEHTUPOBAHHOE  cojiepkaHue. (OCOOEHHOCTH — MPOJAKHU
MEJIUIIMHCKUX U3JIeIUN JIJIS 3allIUThI OT PaJuallMOHHBIX BO3JAECHCTBUM.

JIMuHOCTHEIE,
MeTarnpeIMETHbIE U
npeaIMeTHbIe
KOMITETEHIINH B
COOTBETCTBUHU C
®I'OC cpennero
oOmiero
o0Opa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MuHncTepcTBa
o0pa3oBaHMs U
Hayku PO ot
17.05.2012 Ne 413

IIpome:xxyTouHast arTecTanus: 1M pepeHIUPOBAHHBIN 3a4eT

HTOoro no pucuunJivge

95
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3. YCJIOBUSI PEAJIM3ALIMM TIPOTPAMMBI  YYEBHOM
TV CHUILIAHBI

3.1 TpeGoBanuss K MHUHUMAJIBHOMY MAaTEPHAIbLHO-TEXHHYECKOMY
o0ecreYeHNI0 y4eOHOM TN CIUNJIMHBI:

Peanuzamusi mporpaMMbl JUCIUTUIMHBI TpeOyeT Haau4us y4eOHOTO KaOuHeTa
(bU3UKY TSI IPOBEICHUS 3aHATUH JICKIIMOHHOTO TUIA, TPAKTUIECKUX 3aHITHI, B TOM
YuCJ€ TPYNNOBBIX, WHAUBUAYAIbHBIX, MHUChMEHHBIX, YCTHBIX KOHCYJIbTAlIUM,
TEKYIIEro KOHTPOJISI U IPOMEXKYTOUHOM aTTECTallUH.

O6opynoBaHue:

- pabouee MecTo MpernoaaBaTes;

- cOeluaju3upoBaHHas  MeOenb  (CTONBI, CTYJIbSd MO  KOJUYECTBY
oOyyarommxcsi);

- JIOCKa YYEHHUYECKasl.

TexHuuyeckue cpeacTBa 0OydeHUs:

- KoMIbIoTEp (HOYTOYK);

- MYJIbTUMEIUNHBIN IIPOEKTOP, IKPAH.

V4aeOHo-HarmsIgHple  IOCOOUS: TIJIAKAThI, y4eOHO-HArJsIHbIE  TTOCOOus,
oOecleynBaIIMe TEMAaTUYeCKHe WUIIOCTpaluu 1o  paboyeil  mporpamme
JVCLUILIMHBI, B TOM YUCIIE, BUJIEO-ayANO MaTEpHUabl, KOMIbIOTEPHBIE MPE3EHTALIUH.

KoMrmbroTep uMeeT 10CTyM K 3JIEKTPOHHO-OMOIMOTEUHBIM CUCTEMAaM, BBIXO/I B
robanbHyt0  ceTh  VIHTepHeT, OcCHalleH  JMIEH3UOHHBIM  MPOTrPaMMHBIM
o0ecreyeHnEeM.

3.2.  Y4eOHO-MeTOAUYeCKOe M uHpOpMaAIIMOHHOE o0ecrieueHme
peanu3anuu y4eOHOoi JMCIUIITTHHBI
OcHoBHbIE yUeOHbIe U3IaHUS
1. Mskumes, I'. 5. ®usuka: 10 knacc: 6a30BbIi U yriayOna€HHBIA YPOBHHU |

yueOnuk / I'. 5. Msakumes, b. b. byxosues, H. H. Corckuii ; non penakumeir H. A.
[TapdentbeBoii. — 11-e 3. — Mocksa : [Ipocsemienue, 2024. — 432 ¢. — ISBN 978-5-
09-112178-0. — Tekct : »dieKTpoHHBIA [/ DIEKTpOHHBIH pecypc HPPOBOI
obpazoBarensHoit  cpenbl CIIO  PROFo6pazoBanme @  [caiit]. —  URL:
https://profspo.ru/books/132340 (nata obpamenus: 29.05.2024). — Pexum noctyma: mmis
asropusup. [lonp3oBarenei

2. Mskumes, I'. . ®usuka: 11 kmacc: 6a30BbId M YriayOJIEHHBI ypOBHU
yuebnuk / I'. 5. Msakumes, b. b. byxoBues, B. M. Yapyrun ; nox pemaxuueit H. A.
[TapdentreBoit. — 12-e u3n. — Mocksa : [Ipocsemnienue, 2024. — 441 c. — ISBN 978-5-
09-112179-7. — Tekct : D3JeKTpOHHBbIA [/ DIeKTpOHHBIA pecypc IUPPOBOI
obpazoBarenpHoit  cpenbl CIIO  PROFo6pazoBanme :  [caiit]. —  URL:
https://profspo.ru/books/132346 (nata obpamenus: 29.05.2024). — Pexum noctyma: mmis
agropusup. [lonp3oBarenen

3. Pomanona, B. B. ®usuka. [Ipumeps! pemenus 3anay : yaebHoe nocodue / B. B.
PomanoBa. — 2-e¢ u3a. — MuHck © PecnyOnMKaHCKUNA MHCTUTYT MPOGeCCHOHAIBHOTO
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obopazoBanus (PUITO), 2021. — 348 c. — ISBN 978-985-7253-60-9. — Texkcr
AJICKTPOHHBIA [/ DNeKTpOHHBIA pecypc IMdpoBoi obpazoBarensHOl cpeabl CITO
PROFo6pazoBanmue : [caiit]. — URL: https://profspo.ru/books/125481 (nata oGparmienus:
29.05.2024). — Pexum gocTyna: Ijisi aBTOPU3UP. MTOJIb30BaTECH

JlonoiHUTE IbHbIE Y4eOHbIe U3IaHUs

1. BacunseB, A. A. ®wusuka: yuyeOHOe T1oOcoOMEe IS CPEIHEro
npodeccronansHoro oopasosanms / A. A. Bacunbees, B. E. ®enopos, JI. JI. Xpamos.
— 2-e u31., ucnp. u gon. — Mocksa: UznatensctBo Opaiit, 2020. — 211 c. —
(ITpodheccnonansuoe obpazoBanme). — ISBN 978-5-534-05702-. 2020 HOpaiit-
https://urait.ru/book/

2. Mycun, FO. P. ®usuka: koneOaHus, ONTHUKA, KBAHTOBas (U3MKa:
yaeOHOoe TTocoOme I cpeHero npodeccruoHanbHoro oopasopanus / FO. P. Mycus.
— 2-e u3a., uctp. u gon. — Mockpa: U3narensctBo FOpaiit, 2020. — 329 c. —
(ITpodeccuonansuoe o6pazoanue). — ISBN 978-5-534-03540-7. — Tekcrt:
anektponHbii // DBC FOpaiir [caiit]. — URL: https://urait.ru/

3. Mycun, FHO. P. ®usuka: MexaHuUKa CIUIOIIHBIX CPEH, MOJEKYJIIpHas
¢u3nKa U TEPMOJMHAMHUKA: Yy4eOHOE MOCOOHe ISl CPEeAHEro MpoghecCUOHAIBHOIO
obpazoBanms / FO. P. Mycun. — 2-¢ u3n., ucnp. u gomn. — Mocksa: M3aaTenbcTBo
FOpaiit, 2020. — 163 ¢. — (IIpodeccuonansaoe odbpazopanue). — ISBN 978-5-534-
03000-6. — Texkct: oanektponnwnidi // OBC IOpait [caiit] — URL:
https://urait.ru/bcode/

HNuTepHer-pecypcesl

9. 9. DnextpoHHbli pecypc mudppoBor obpazoBaTenbHON cpenbl CIIO

PROFo6pazoBanue;

10. www.fcior.edu.ru (DenepanbHBIT IIEHTP nH()OPMAITMOHHO-
00pa3oBaTebHBIX PECYPCOB)

11. www.dic.academic.ru (Axagemuk. CloBapu ¥ SHIIUKJIOTICTIAH )

12. www.booksgid.com (OnekTponHas OubIMOTEKA)

13. www.globalteka.ru (I'mo6anpHas 6uOIMOTEKA DIEKTPOHHEIX PECYPCOB)

14. www.window.edu.ru (EgmHoe OKHO jgocTyma K __00pa30oBaTelbHBLIM
pecypcam)

15. www.st-books.ru (JIyumast yueOGHas aureparypa)

16. www.scool.edu.ru (Poccuiickuii 00pa3oBaTeIbLHBINA IOPTAII)

17. www.ru/book (DnexrpoHHas 6ubOIMOTEUHAS CUCTEMA)

18. www.alleng.ru/edu/phys.htm (O6pa3zoBarensubie pecypesl MaTEpHETA -
dusuka)

19.  www.school-collection.edu.ru  (Egubas  xojulekius  IUM(POBBIX
00pa30BaTEIBLHBIX PECYPCOB)

20..24 https//fiz.1september.ru (YuebHo-meToanyeckas razera «Pusuka»)

21. www.n-t.ru/nl/fz (HoGeneBckue aypearsl 110 HU3HKE)

22. www.nuclphys.sinp.msu.ru (SInepnas ¢busuka B UaTepHere)

23. www.college.ru/fizika (ITogroroska x EI'D)
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24. www.kvant.mccme.ru OKypran «KBaHTy)
25. www.yos.ru/natural-sciences/html OKypuai «I1yTs B HAayKy»)

MeTtoauyeckue yKazaHusi Ui 00y4AOUIUXCS M0 OCBOECHHUIO U CHUTIIITMHBI

25. Meronuyeckue yKazaHus JUIsI  OOYYaIOIIMUXCS 1O  BBITOJHEHHUIO
MPAKTUUECKHUX padoT.

26. Meronuyeckue yKazaHWs JUISI  OOYYAIOIIUXCS 1O  BBITOJHEHHUIO
J1a00paTOPHBIX pabOT
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4. KOHTPOJIb M OHLIEHKA PE3YJIIBTATOB OCBOEHMU

JTYYEBHON NCIATIJIMHBI
4.1.

(I)Oprl H METOAbI KOHTPOJISA U OIICHKH PE3YyJbTaTOB oﬁyqennﬂ

PesyiabTaTnl 00yyeHus

DopMbI U METOBI
KOHTPOJISAA 1 OLleHKH
pe3yJIbTaToB
o0yueHust

JUYHOCMHbLE:

- YYBCTBO TOPJAOCTH U YBaXCHHUS K HCTOPUH U IOCTHKCHHIM
OTEYECTBCHHOHN (pu3muecKol HayKu; (U3NUECKH IPAMOTHOE MOBEICHHE B
po¢eCCUOHAIBHON JIEATETLHOCTH U OBITY MPU 0OpaIeHUuH ¢ MprudopaMu
U YyCTPOMCTBAaMHU;

- TOTOBHOCTb K HPOAODKEHHIO O00pa3oBaHUS M MOBBIIICHHUS
kBamdukanyu B H30paHHOW MNPO(EeCcCCHOHATLHON NEATEIBHOCTH |
00BEKTUBHOE OCO3HAHHE POJIH (PU3NYECKUX KOMIIETEHIIUI B 3TOM;

- YMEHHUE HCIOIb30BaTh AOCTIKEHHSI COBPEMEHHOHM (hHU3MYEeCcKOi
HAayKl H (PU3UYECKMX TEXHOJOTHM [UIsl TOBBILIEHUS COOCTBEHHOIO
WHTEJUIEKTYaJbHOTO  pPa3BUTHs B  BBIOpAHHOH TMpOQecCHOHATBHOM
NeSITeNIbHOCTH;

- YMEHHUE CaMOCTOSITEIILHO TOOBIBATh HOBBIC JIJIsl ceOst pu3mveckue
3HAHUSA, UCTIOB3Ys ISl 3TOTO AOCTYIHBIE UCTOYHUKU HHPOPMAINY;

- YMCHHE BBICTPaWBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHS B
KOMaHJIe [0 PelIeHHIO O0IIUX 3a/ay;

- YMEHHUE YIPaBIATh CBOEH I103HABATENIBHON JESATEIbHOCTHIO,
MPOBOAUTh CAMOOLIEHKY YPOBHSI COOCTBEHHOTO WHTEIUIEKTYaJbHOTO
pa3BHTHS,

Memanpeomemuule:

- WCTONb30BaHWE  PA3IMYHBIX  BHUJOB  IO3HABATEIHHOM
JEeSATEIILHOCTH ISl pelieHnus (pU3UdecKkux 3aaad, MPUMEHEHUE OCHOBHBIX
METOJIOB MTO3HAHUS (HAOIIOCHMS, ONTMCAHUs, U3MEPEHHUS, SKCIIEPUMEHTA)
IUTSL U3YYSHHS PA3IMIHBIX CTOPOH OKPY)KAIOIIEeH eHCTBUTEIEHOCTH;

- HCIIOJIb30BAaHME OCHOBHBIX HHTEJUIEKTYaJbHBIX OMepaluii:
MOCTAHOBKH 3aJaud, (OPMYJIMPOBAHUS THUIOTE3bl, aHAJIHM3a W CHHTE3a,
CpaBHEHHUS, OO0OOIIEHMS, CHCTEMAaTU3alluM, BBIABICHUS TMPUYHMHHO-
CIIEZICTBEHHBIX CBSI3€H, MOUCKA aHAJIOTOB, (DOPMYITUPOBAHHS BHIBOJIOB IS
W3Y4YEHHUS PA3IUYHBIX CTOPOH (pu3MUeckux OOBEKTOB, SIBICHUU U
MPOIIECCOB, C KOTOPBIMH BO3HHUKAET HEOOXOIMMOCTH CTAJIKMBATHCS B
npodeccuoHaIbHOU cdepe;

- yYMEHHE TEHEpHUPOBATh
HE0OXOIUMBIE JJIs UX pealln3allii;

- YMEHHE HCIOJbh30BATh PA3JIMYHbIC MCTOYHHUKH UTS TTOTYUSHHS
¢busnueckoit nHPOpMaIH, OIICHUBATH €€ TOCTOBEPHOCTD;

- YMEHHE aHAJTU3WPOBATh W TPEJACTABIATH HH(POPMAIUIO B
pa3IMYHBIX BUJAX;

- yMeHHe MyOIMYHO TPEICTaBIATh PE3yIbTaThl COOCTBEHHOTO
WCCIIETIOBAHMS, BECTH AHCKYCCHUU, TOCTYMHO M TapMOHUYHO codYeTas
cozepkanue u (HOpMBI IpeCTaBIsIeMOl HH(pOpMAIH;

npeomemmboie:

1) chopMHPOBaHHOCTD MPEACTABICHUI O POJIM U MeCTe (BU3UKU U
aCTPOHOMHUH B COBPEMEHHOM  HAy4yHOM  KapTUHE  MuUpa, O
cucremooOpa3yromieid ponu (U3UKH B Pa3BUTHH E€CTECTBEHHBIX HAYK,

UJIed U ONpeAeNsaTh CpPEICTBa,

Texymui KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHHUE;

- BBIIIOJTHEHUE
NUCbMEHHOU pabOThI;
- BBITIOJTHEHUE
IPAKTUYECKON pabOThI
(MHAMBUTyaNTbHAS
dbopma paboThI)

- BBITNIOJTHEHUE
nabopaTopHOH PabOTHI
(bponTanbHas Gpopma
paboThI)

[Ipomexyrounas
arrecTanud B 1
cemecTpe B popme
npyrue Gopmbl
KOHTPOJIS (CpeIHuM
6aJu1 O TEKYLIUM
OLIEHKaM
yCIIEBaeMOCTH ),

BO 2 ceMecTpe — B
dbopme

b hepeHIMPOBaHHBIN
3auer.

Meron nposeneHus
IIPOMEKYTOUYHON
aTTecTalluu -
BBITTOJTHEHHE
KOMILJIEKCHOT'O 3a/1aHUs
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TEXHUKH M COBPEMEHHBIX TEXHOJOTUH, O BKIAJ€ POCCUUCKUX U
3apyOeKHBIX  YYEHBIX-(DM3UKOB B pa3BUTHE HAyKH;,; ITOHHUMaHUE
(bu3nuecKoil cylHOCTH HAOII0JaeMbIX SBJICHUN MUKPOMHUPA, MAKpOMUPA
U Meramupa; IIOHUMaHUE€ pOJIM AaCTPOHOMHUU B  IPAKTHUECKOMN
JeSITeIbHOCTH YeJIOBeKa U JlalbHEeHIleM Hay4HO-TEXHUYECKOM Pa3BUTHUH,
ponu  ¢u3uku B (GOPMHPOBAHMM Kpyrozopa H (YHKIHOHAIHHON
IPaMOTHOCTH YeJIOBeKa JIJIsl pEeHICHUsI TPAKTUYECKUX 3a/1a4;

2) chOpMHUPOBAHHOCTh YMEHHI paclo3HaBaTh (PU3MUCCKHE
sBJIEHUSI (IIPOLECChI) U OOBACHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEPHOE U  PAaBHOYCKOPEHHOE IPSMOJIMHENHOE  JABU)KEHHUE,
cBOOO/HOE TajJeHUE TeJ, [JBIKEHHE IO OKPY>KHOCTH, WHEpPIIHS,
B3aUMOJICICTBUE TeEJ, KOJEOATEIbHOE [IBUKEHUE, PE30HAHC, BOJIHOBOE
nBuxenue; nuddysus, 6poyHOBCKOE ABMKEHUE, CTPOCHHUE JKUIKOCTEH U
TBEpABIX TeEJl, U3MEHEHUE oObeMa TeJll MPU HarpeBaHUM (OXJIAXKIACHUN),
TEIUIOBOE  paBHOBECHE, HUCIApEeHHe, KOHJEHCAIUs,  IJIaBJICHHUE,
KpUCTAJIIN3alUs, KWUIIEHUE, BIAXKHOCTb BO3/yXa, CBA3b CpEIHEH
KHMHETUYECKOW PHEPrHH TEIIOBOTO IBUKEHHSI MOJEKYNI C aOCOJIIOTHOM
TEMIIEpPAaTypoli, TOBBIIIEHUWE MAABJICHUS Ta3a INpPU €ro HarpeBaHUU B
3aKpBITOM COCYJe, CBSI3b MEXAY IMapaMeTpaMu COCTOSIHHMSI Traza B
U30IIpoLeccax; dJIEKTpU3aLMsl Tell, B3aUMOIECHCTBUE 3aps10B, HArPEBAHNE
MPOBOJHUKA C TOKOM, B3aMMOJEHCTBHE MarHWTOB, JJIEKTPOMArHUTHAs
UHIYKIMS, JOEHCTBHE MAarHUTHOIO IOJsI HAa IPOBOJHUK C TOKOM U
IBUOKYIIMICS — 3apsifi, DJIEKTPOMAarHUTHbIE KoNeOaHWs ¥  BOJHBI,
MPSIMOJIMHENHOE PACIpPOCTpaHEHHE CBETa, OTPaXKEHUE, IPEIOMIICHUE,
unTepdepeHus, Tudpakius U MOJApU3aLUsi CBETa, AUCIEPCUS CBETA,
dotoanekTpudeckuii  3PQPEKT, CBETOBOE JIaBIICHHWE, BO3HHUKHOBCHHE
JMHENYaTOro CHeKTpa aToMa BOJOpOJa, ECTECTBEHHAs! U MCKYCCTBEHHAas
PaZvoaKTUBHOCTD;

3) BIaJCHUE OCHOBOIOJATAIOIIUMU (U3UYCCKHUMH MOHSATUSIMU H
BEJIMYMHAMU, XapaKTePU3YIOINUMHU (pU3NUECKHE MPOLIECCHI(CBSI3aHHBIMU C
MEXaHUUYECKUM [IBUKEHHEM, B3aUMOJEHCTBUEM TeEJ, MEXaHUYECKHMH
K0J1e0aHUsMHU U BOJHAMH; aTOMHO-MOJIEKYJISPHBIM CTPOEHUEM BEIIECTBA,
TEIUIOBBIMU  IIPOIIECCAMH; AJIEKTPUUECKUM M MAarHUTHBIM  TOJISIMH,
ANEKTPUYECKUM TOKOM, 3JIEKTPOMATHUTHBIMU KOJIEOAHHUSAMU M BOJIHAMU;
ONTUYECKUMHU SIBIICHUSIMU; KBAHTOBBIMU SIBJIEHUSIMH, CTPOEHUEM aToMa U
aTOMHOTO Spa, PaJlOaKTUBHOCTHIO); BJIAJIEHWE OCHOBOIOJATAIOIINMU
ACTPOHOMUYECKUMHU  MOHSTHSIMH, IIO3BOJSIIOIIMMHM  XapaKTEpU30BaTh
MIPOLIECCHI, TPOMCXONAIIME Ha 3Be3[aX, B 3BE3JHBIX CHUCTEMax, B
MEXTaJJaKTUYECKOM cpezie; ABMKEHHE HEOSCHBIX TeJ, 3BOMIONNIO 3BE3] U
Bcenennoi;

4) BnageHue 3aKOHOMEPHOCTSMH, 3aKOHAMHU M TEOPUSMH (3aKOH
BcemupHoro tsarorenus, I, II u Il 3akonsr HetoTOHA, 3aK0H coXpaHeHUs
MEXaHMUYECKON DJHEPIMM, 3aKOH COXPAHEHUS MMIIYJbCa, IPUHIUI
CYNEPHO3ULMH CHJI, MPUHIUI PABHOMPABHOCTU HMHEPIHAIBHBIX CHCTEM
OTCYETA; MOJIEKYJISIPHO-KMHETUYECKYI0O TEOPHUIO CTPOEHHUS BELIECTBA,
ra3oBble 3aKOHBI, NEPBbIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXpaHEHUS
ANEKTPUYECKOr0 3apsaa, 3akoH Kyiona, 3akoH Oma Juisl ydacTka LEnH,
3akoH Oma I TOJHOM 3JIEKTPUYECKOW 1ienu, 3akoH Jxkoyns - JleHua,
3aKOH JIEKTPOMArHUTHOW MHAYKLUH, 3aKOH COXPAHEHMs SHEPTUH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAaHEHHUS] CBETa, 3aKOH OTPaKEHUs CBeETa,
3aKOH IIPEJIOMJICHUSI CBETA; 3aKOH COXPAaHEHUs DHEPIMH, 3aKOH
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COXPAaHEHHs HMITyJbCa, 3aKOH COXPAaHEHUs JIIEKTPUYECKOro 3apsia,
3aKOH COXpAHEHMs MaccoBOIrO uucia, MnocTyiaarsl bopa, 3akoH
pPaZMOAKTUBHOIO pacraja); YBEPEHHOE HCIOJb30BAHUE 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHann3e GU3HMUECKUX SIBJICHUN U MPOIIECCOB;

5) yMmeHHe YYMTHIBATH TPAHUIBI I[PUMCHEHUS HW3yYCHHBIX
¢u3nvyeckux MoAeJe: MaTepualibHas TOYKa, HWHepIHUalbHascUCTEMA
OTCYETA, UJCANIBHBIN I'a3; MOJEIIN CTPOEHUS I'a30B, KUAKOCTEH U TBEPIBIX
TeJ1, TOYCUHBIN NIEKTPUYECKUH 3apsi,

AJlepHas MOJIENb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO siipa IpH
penieHny GU3HYECKUX 3a/1a4;

6) BiajgeHHE OCHOBHBIMH METOJAMH HAy4YHOIO IIO3HAHWS,
UCTOJb3yEeMBbIMU B (PU3UKE: IPOBOIUTH MPSAMBbIE U KOCBEHHBIE H3MEPEHUS
(Gu3NYecKUX BEIMYMH, BBIOMpas ONTUMAJbHBIA CIIOCOO H3MEpEeHus U
UCIOJIb3YSl HW3BECTHBIE METOJbl OLEHKHU IOIPEIIHOCTEN W3MEpEHUH,
IIPOBOJIUTH HCCIE0BAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
UCIOJIb30BAHUEM  NIPSMBIX  HU3MEPEHUH, OOBICHATH  IOJTY4YEHHbIE
pe3yabTaThl, UCHOIb3Yd (PU3MUECKHUE TEOpUHU, 3aKOHBI M TMOHATHS, U
JieNlaTh  BBIBOJBIL, COOJIOJATh MpaBuia Oe30macHOro Tpyda Ipu
IIPOBE/ICHUH HCCIEI0OBAHUN B paMKax y4eOHOIo 3KCIepUMEHTa U y4eOHO-
WCCIIEIOBATENILCKOW  JICSITETIHBHOCTH € MCIOJIb30BaHUEM  LU(POBBIX
U3MEPUTENIbHBIX  YCTPOHMCTB M J1aDOpaTopHOro  0OOpYAOBaHUS;
c(OPMHPOBAHHOCTh TPEJCTABICHUH O METOAAaX MONYyYCHHS HAYYHBIX
aCTPOHOMUYECKUX 3HAHMM;

7) chopMHUPOBAHHOCTh YMECHUS PEIIATh PACUYCTHBIC 33/1a4U C SBHO
3aJJaHHON (U3NYECKON MOJIeNbl0, MCIONB3Ys (U3UYECKHE 3aKOHbI U
MPUHIUIIBI; HA OCHOBE aHalM3a YCJIOBHUS 33Ja4l BHIOMpATh (PU3HUECKYIO
MOJIeJIb, BBIIETATH (PU3UUECKUE BEIMUMHBI U (OPMYIIbI, HEOOXOIUMBIE
JUIs €€ pelIeHHs, IPOBOAUTH pAcUeThl M OLEHUBaTh pPEAIbHOCTh
MOJyYEeHHOTO 3HAaueHMs (PM3NYECKON BETUYMHBI; peliaTh KauyeCTBEHHbIE
3aaud,  BBICTpaWBas  JIOTMYECKM  HENPOTHUBOPEUYMBYIO  LEMOYKY
pacCyXJIeHUH C ONOpONl Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznvecKue SBICHNUS;

8) chopMHpPOBaHHOCTE YMEHHS MPUMEHSATH MOJYYCHHBIC 3HAHUS
111 OOBSICHEHUS YCIIOBUH NMPOTEKaHUs (PU3MUECKUX SBJICHUIN B PUPOJE U
JUISL TIPUHSTHUST TPAKTUYECKUX DPELIEHUH B IOBCEAHEBHOW >KM3HHU IS
oOecrnieueHns 6€30MacCHOCTH MPHU OOpalleHUH ¢ OBITOBBIMU IIpUOOpaMu U
TEXHUYECKMMHU YCTPOHCTBaMM, COXPAHEHHUS 3[0POBbS M COOIIOACHUS
HOPMAKOJIOTHYECKOTO IOBEACHUS B OKpYXKalolled cpese; MOHWMaHue
HEOO0XOAUMOCTH MPUMEHEHHs JOCTHXKEHUH (PU3MKH U TEXHOJOTHH s
paIOHaIBLHOTO IPUPOIOIOIB30BAHUS;

9) chopmMHupOBaHHOCTH COOCTBEHHOHM IMO3HMIUH MO OTHOILEHHIO K
¢dusnueckoil nHbopMauu, NOTy4yaeMol U3 pa3HbIX UCTOYHUKOB, YMEHUN
UCIOJb30BaTh IU(PPOBBIE TEXHOJIOTHU Ul MOMCKA, CTPYKTYPUPOBAHUS,
UHTEpIpeTalM M TPEJCTaBIeHUs Y4eOHOM U HayYHO-TOMYJISIPHOI
uHpOpMalMY; Pa3BUTHE YMEHMH KPUTHYECKOrO aHalIM3a MOJydaeMoil
nH(popMaLnu;

10) oBnameHne yMeHUSMH pabOTaTh B TPYIIE C BBIIOJIHEHHEM
pPa3IMYHBIX  COLMANIBHBIX pOJeH, IUIaHMpOBaThb pabOTy  TPYIIIBL,
palMOHAIBHO PACIPENEIATh AEATEIBHOCTh B HECTAHJAPTHBIX CUTYalMsIX,
a/IeKBaTHO OLIEHUBATh BKJIAJ KaXKJI0TO U3 YYaCTHUKOB IPYIIIBI B pEeLICHHE
paccMaTpuBaeMoit MpoOIeMBl;
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11) oBnagenue (chopMUPOBAHHOCTH MPEACTABICHUIN) TTpaBUIaMHU
3amucu Gu3ndecKux GopmMyn perabeHO-TOUCUHOM CUCTEMBI 0003HAYCHHIA
JL.bpaitnst (1t ClienbIX ¥ CIa0OBHISIIMX 00YJarOIuXCs).

4.2. q)OHIl OLHCHOYHbBLIX CPEACTB 1JIsl MPOBCACHUA HpOMe)I(yTO‘IHOﬁ
arTrecranmmmu oﬁyqamumxcsl o IMCIOMIIJIMHE

IToxka3zaTe/ M M KPUTEPUU OLCHUBAHUS KOMIIECTCHIIUI
[Toka3aTenu u KpUTEPUU OLICHUBAHUS KOMITETEHIIAM, ONMCAHNE KA
OIICHUBAHUS COAEPKATCS B MPUIIOKEHUU 1.

KOHTpOJILHbIe U TECTOBbIC 3aJaHUA
KOHTpOJIBHI)IC 3alaHuA COACPIKATCA B ITPUIIOKCHHUHA 1.

MeToanyeckue MaTepuasbl
MeTonuueckue MaTepuaibl, ONpeIeSIoNnue IPoLeyphl OLICHUBAHUS 3HAHUM,
YMEHUH, XapaKTepu3yomux GopMHPOBaHNE KOMITCTCHIIHNA, COIEPKATCS B
npuioxeHuu 1.
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IIpunoxenne 1
KoHTpoJibHO-011eHOYHBIE CpeacTBa
AJ1s1 IPOBE/ieHUs IPOMEKYTOYHOM aTTeCTAIMU N0 JUCHHILIHHE
01.06 DU3UKA

1.1. ®opma npomexkyToUHOM aTTecTanum: 1uddepeHurpoBanHbIi 3aueT (2 cemectp).

1.2. Cucrema oueHUBAHHUS Pe3y/IbTATOB BHINOJTHEHH 3aAaHMIi

OLIGHI/IBaHI/IC PE3yJIbTAaTOB BBIINIOJIHCHU A 3aﬂaHHﬁ HpOMC)KyTO‘-IHOfI aTTeCTaluu
00yYaroImuxcs OCYILECTBIIAETCS Ha OCHOBE CIIEAYIOIUX MPUHIUIIOB!

JIOCTOBEPHOCTH OLICHKH — OIICHMBAETCS yYpPOBEHb C(HOPMUPOBAHHOCTH 3HAHWUU, yMEHUH,
IIPAKTUYECKOI'O OIbITa, OOMMX M NPO(PECCHOHATBHBIX KOMIIETEHLUH, NPOJEMOHCTPUPOBAHHBIX
O6y‘-IaIOH_II/IMI/ICSI B XOJ€ BBIIIOJTHCHHUA 3aJaHUA,

a/IEKBaTHOCTHU OILICHKH — OLICHKA BBIIIOJHEHUS 3a/laHUil JOJKHA POBOJAUTHCS B OTHOLICHUU
TEX KOMHGTCHHHﬁ, KOTOPBIC HGO6XOI[I/IMI)I JJIA B(i)(i)eKTI/IBHOI“O BBIIIOJTHEHUA 3aJaHUs,

Ha/IeKHOCTH OLEHKM — CHCTE€Ma OLICHMBAaHUS BBINOJIHEHUS 3aJaHui JoiDkKHa oOsajarhb
BBICOKOW CTEIMEHBI0 YCTOWYMBOCTH TPH HEOJHOKPATHBIX OIICHKAX YPOBHSI CHOPMHUPOBAHHOCTH
3HAaHUI, YMEHMH, NPAKTUUYECKOrO0 OIbITa, OOLUMX U NPO(PECCHOHANBHBIX KOMIETCHLUH
o0OyJaromuxcs;

KOMILJIEKCHOCTH OLICHKH — CHCTEMa OLICHMBAHUS BBIIOJHEHMS 3aJaHUH JIOJKHA MO3BOJIAThH
WHTETPATUBHO OIICHUBATH 00IIHE U MPo(ecCHOHAITBHBIC KOMITIETSHITUN 00yYarOIIXCs;

OOBEKTHUBHOCTH OLIEHKHM — OLIEHKA BBIIOJHEHUS KOHKYPCHBIX 3aJaHMH JIOJDKHA OBITh
HE3aBUCUMOM OT 0coOeHHOCTed NpOPEeCcCHOHANbHON OpPUEHTALMU WIH  MOPEAIOYTEHUM
IIpernoiaBaTenieil, OCyIeCcTBIAIONUX KOHTPOJIb UM aTTeCTALHIO.

[Ipy BBINOJHEHUM MPOLELYpP OLEHKHU 3aJaHUN MCIONb3YIOTCS CIEAYIOLIME OCHOBHbIE
METO/bIL:

MCTO/[] pacucTa NNEPBUIHBIX 6ann013;

METO/1 pacyeTa CBOJHBIX OaJlIoB;

Hcnonp3yetcs nsatu 6anbHas 1IKana i OLIEHUBaHUSI Pe3yJIbTaTOB 00yUEeHMUS:

IlepeBoj naTy GasbHOM IIKAJIBI yyeTa pe3yNbTaToB B ISITH OAJIbHYIO OLIEHOYHYIO IIKaJy:

Ounenka KosnnuyecTBo 02,1108, HAOpaHHBIX 32 BHINOJIHEHHE
TEOPETHYECKOr0 ¥ MPAKTHYECKOI0 3aJaHus,
cpeaHuii 0a/171 10 HTOraM aTTecTalluu

OreHKa 5 «oTIHYHOY 4,6-5
Orenka 4 «Xoporo» 3,6-4,5
OneHka 3 «yA0BIETBOPUTEIBHO 3-3,5
OrieHKa 2 «HEYJIOBJIETBOPUTEIILHOY» <29

1.3. KoHTPOJ/IbHO-01leHOYHBbIE CPeaCTBA
1.3.1 3aganue:
3amanmue:
1.CobecenoBanue 1o Borpocam (1 Bompoc).
2. Pemuth 3agauy.

IIpumepHbIe Bonpochl codece10BaHUS

1 Mexanuueckoe IBHMKEHUE: OIpeelieHIe, TPAEKTOPHs, IIPOUICHHBIN MyTh, IEpeMeIleHHE,
CBA3b NIEPEMEIICHUS C KOOPAUHATAMU Tea.

2 PaBHOMEpHOE JIBUKEHUE: OIpeIesieHHe, CKOPOCTh, IEpEeMEIIeHUE, YPaBHEHHE JBHKEHUS.

3 I'paduk paBHOMEpHOTO IBHMKEHUS. PaccMoTpeTh Ha mpuMepe:

4 PaBHOYCKOPEHHOE JBH)KEHUE: ONPENEICHUE, YCKOPEHHUE, CKOPOCTh, IEPEMELLIEHHE.

5 I'padpuik CKOPOCTH MTPU PABHOYCKOPEHHOM JIBHXKCHHH.
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PaccmotpeTs Ha npumepe:

6 CBoOoHOE majieHune Tel. Y CKopeHne cBoO0IHOTO naaeHuss. KunemMatnueckue ypaBHEHUS
IIpU CBOOOTHOM IaJICHUH.

7 JIBU>KeHHE O] YTJIOM K TOPU30HTY.

8 PaBHOMepHOE BHKEHHUE IO OKPYKHOCTH.

9 Unepuust. [1epsriii 3akon HeroToHa.

10 Macca. Cuna. MaeptaOCTh. BTOpOii 3akoH HhoTOHA 1 €ro 0COOEHHOCTH.

11 Tpetuii 3axoH HptoTOHA 1 €r0 0COOEHHOCTH.

12 JTepopmanus u ee Buasl. Crita ynpyroctu. 3akoH ['yka.

13 3akoH BcemupHOTO TSIroTeHus. CHiia TSHKECTH.

15 Bec Tena. HeBecomocTh. Bec Tena, ABUKYIIETOCS C YCKOPEHUEM.

16 Cuna tpenus. /[Buxenue noja 1eiicTBUEM CUIIBI TPEHHUS.

17. Umnynec Tena. 3aKoH COXpaHEHUS! UMITYJIbCa

18 Mexanmnueckasi paboTa ¥ MOIIHOCTb.

19 Kunernueckas SHEprusi.

20 IToTeHumanbHas SHEPTHSL.

21 3akoH coxpaHeHUs OJTHOW MEXaHUYECKOM SHEPTHH.

22 CBoOoaHBIC W BBIHYKICHHBIC MEXaHWUYECKHe KojebaHnus. [lapameTpsl koe0aTeIbHOTO
nBokeHus. [lepuon konebanuii MaTeMaTUYeCcKOro M MPYKMHHOTO MasiTHUKA.

23 MexaHUYeCKUe BOJHBI: OIpe/eJieHHe, YCIOBUS BO3HUKHOBEHHUS, BUIBI BOJIH, IJIMHA
BOJIHBI.

24 3ByKOBBIC BOJHBI: ONpeAeNieHHEe, HCTOYHHK 3BYKOBBIX BOJIH, CKOpPOCTH 3ByKa B
Pa3IMYHbIX CpellaX, XapaKTEPUCTUKH. YIIbTPA3BYK U €TI0 IPUMEHEHHE

25 OcHosuble nonoxeHus MKT u ux onbiTHOe 000CHOBaHHE. XapaKTEPUCTUKH MOJIEKYIL:
aTOMHasl Macca, Yuciio ABOrajipo, KOJIM4eCTBO BEIIECTBA, MOJISIPHAs Macca.

26 CtpoeHue TBEPABIX, KUIKUX U Ta3000pa3HbIX TEJ.

27. Uneansubiii Ta3. OcHoBHOe ypaBHeHne MKT. CBs3p maBlneHHsS HICaTbHOTO Taza C
KMHETUYECKOW DHEPrHel MOCTYNaTeabHOrO ABMKEHUS MOJeKyJl. CBsA3b JaBJICHUS UI€ATbHOIO ra3a
C IJIOTHOCTBIO Ta3a.

28. AOcomroTHas Temmeparypa. Temmeparypa — Mepa cpelHEll KHHETHYeCKOM SHEepruu
JBIDKEHUS MOJIeKysl. CKOPOCTH MOJIEKYIL.

29. YpaBHeHHe COCTOSIHUS UlealIbHOTO ra3a (ypaBHeHue Menneneesa-Knaneiipona).

30 M3otepmuyeckuii mporiecc: onpeaenenue, 3akon bons-Mapuotra, rpaduku mpoiecca.

31 N3o6apHsIii pouecc: onpeneneHue, 3akoH Ieii-Jlroccaka, rpaduku mporecca.

32 W3oxopHbIi mporiecc: onpeenenue, 3akoH lap:ms, rpaduku nmpomecca.

33 IlapooOpa3oBaHue: UcrapeHue, KUIeHue. Y aeiabHas TemaoTa Mapoopa3oBaHmsl.

34 HacwimieHHbIi nap. 3aBUCHMOCTD JaBJICHHSI HACHIIIIEHHOTO TTapa OT TeMITePaTyphI

35 BraxxHoCTh BO3/lyXa U ee u3Mepenue. OTHOCUTENbHAs! BIaXKHOCTh BO3/1yXa

36 Kpucrammmaeckue Tena u amopdusbie Tena. [Inasnenue. Y nenpHas TemioTa miaBIeHUs.

37 BuytpeHHsist sHeprus. BHyTpeHHss sHeprust 0AHOATOMHOTO UieaabHOro rasa. CrnocoOsl
U3MEHEHHUS BHYTPEHHEN dHEPIUH.

38 Pabota B TepMOAMHAMUKE.

39 TIlepBslii 3aKk0H TepMOAWHAMUKH. [IprMeHeHHe IepBOTo 3aKOHA TEPMOJAMHAMUKHU K
M30IIPOLIECCAM.

40 Dnextpudeckoe moje. CBOWCTBA AIIEKTPUUYECKHX ITOJIEH U UX CHIIOBBIE XapaKTEPHCTUKH.
3axoH Kynona

41 PaboTa 3IEKTPUUYECKOTO MOJs. DHEPTeTHUECKUE XapaKTEPUCTUKHU YIIEKTPUICCKOTO TTOJIS:
MOTEHIMAaJ, HanpshkeHne. CBsA3b HANPSKEHHOCTH M HANPSKEHUS

4232nekTpoeMKocTh. KoHeHCcaTOphl. DHEprus 3apsiKEHHOTO KOHJIEHCATOopa.

43 Bupl coeTMHEHUsT KOHIEHCATOPOB
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44 DnexTpUUYECKUH TOK: ONPENEICHNE, HAIIPABIECHUE, XapaKTEPUCTUKU. 3aKoH OMa aiis
y4JacTKa Lenu

45 TlocnenoBarenbHOE U MapajuleIbHOE COEIUHEHUE TPOBOJIHUKOB, OCOOEHHOCTH ITHX
COCIMHEHU I

46 DJIC. 3akon Oma 151 TIOJIHOM 1SN

47 Pabota u momHOCTh ToKa. TemnoBoe aeiicTBue Toka. 3akoH Jxoynsa-Jlenia.

ITpoBOIHMKY B JIEKTPUUECKOM T0JI€. J{UIEKTPUKH B 3JIEKTPUUECKOM I10JIE.

48  DnekTpuyeckuii TOK B mouynpoBoaHukax. CoOcTBeHHass  IPOBOAMMOCTH
HOJTyIIPOBOTHUKOB

49 TIpoBOAMMOCTb MOJTYITPOBOIHUKOB ITPH HATMYNHN IIPUMECEH.

[TomynpoBOIHUKOBBIE TPUOOPEI

50 MarnuTHOE T0JIe: OTpe/IeIeHNe, HAalpaBIeHUE, PABUIIO MIPABOM PYKH, XapaKTEPUCTHKH
1ol (MarHUTHash WMHAYKLUS, MarHUTHBIM MOTOK, HAIpPsYKEHHOCTb, MAarHUTHas NPOHMLAEMOCTb
cpenbl). DHEPryus MArHUTHOTO TTOJISI

51 Cuna Amnepa. Cuna Jlopenua. [IpaBuio neBoit pyku

52 SlBnenue anekTpomMaruuTHoOM HHAYKIMU. [IpaBuno Jlenna.

53 3akoH 3nekTpoMarHuTHON MHIYKIMU. DJ{C HHAYKIUH B TOABUKHBIX IPOBOJHUKAX

54 SBnenune camonnaykuuu. MaaykruBaocts. 9J1C caMOMHAYKIMU

55 CB0o0OOHBIE U BBIHYKICHHBIC 3JIEKTPOMarHuTHhIE kojebanus. KonebaTenbHblil KOHTYP.
Ilepros cBOOOAHBIX IEKTPUUECKUX KOJICOaHMI

56 Ilepemennslii TOk. Llenu mepeMeHHOT0 TOKA ¢ aKTUBHBIM COIIPOTHBIIEHUEM, C KaTyIIKOH
U KOHJeHCcaTopoM. JlelficTBytoIIMe 3HaUeHUs CUJIbl TOKA M HAaIIPSKEHUS

57 Tpancdopmaropsl. Koaddurment rpanchopmanuu. [Tpumenenus TpanchopMaTopos.

58 DnexTpoMarHUTHBIE BOJHBI U UX SKCIIEPUMEHTaIbHOE oOOHapykeHue. CBOHCTBa
3JIEKTPOMArHUTHBIX BOJIH. OTPBITHIN KOJIeOaTeNIbHbIH KOHTYP

59 Nzob6perenne pagro A.C. [ToroBeim. [IpuHIMT pagrocsszu

60 Ckopocts cBeta. [Ipupona cBera. 3akOH OTpa’kKeHHUs CBETa

61 IIpenomienue cBera. 3aKOH MPEITOMIICHUS CBETA

62 IlosnHOE OTpaXkeHHE CBeTa

63 JIun3zer. ®opMyna TOHKOW JTMH3BI

64 Tucnepcus cBeta

65 Unrepdepenuus BoiaH. UnTepdepenius crera

66 /Iudpakuus ceera

67 NndpakpacHoe u ynprpaduoiaeToBoe u3iydeHue. PEHTTeHOBCKOE U3TyueHne

68 ®oT03(pPeKT u ero 3akoHbI

69 Teopus pororddexra. Dopmyna DitHmreitHa 1151 hoTodrPdexra

70 ®oronsl. [Ipumenenue pororddexra

71 Ctpoenue aroma. OnbiThl Pesepdopaa.

72 Tlocrynatel bopa. ATom Bogopoja mo bopy

73 OTKpBITHE PAIMOAKTHBHOCTH. O-, 3-, Y- U3Iy4eHHs. PainoakTHBHBIE TPEeBpaIICHIS

74 SAnepubie cuibl. CTpoeHHE aTOMHOTO siApa

75 DHeprus CBA3W aTOMHBIX SAA€Ep. S nepHbIe peakuuu

76 Jlenenue Tsxensix aaep. LlenHsle saepHble peakuuu

77 SInepublit peaktop. TepmosiiepHble peakiuu

78 3akoH paaMoakTHBHOrO pacnana. l[lomydeHue pagMOakTHBHBIX H30TOMOB M MX
IpuMeHeHne. bronornueckoe AeiMCTBUE PaIMOAKTUBHBIX M3Ty4EHUN

79 DneKTpUYECKH TOK B DJIEKTPOJINTAX. DJIEKTPOJIN3 U €T0 3aKOHBI

80 DnexTpuuecknii Tok B ra3ax. HecamocrositenbHbIN pa3psa. CaMOCTOSTENbHBIN pa3psl U
€ro BUJIbI

81 DreKkTpUYECKHi TOK B BAaKyyMe
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82 Iloctymarel OiHmTeiiHa. IlpocTpaHcTBO M BpeMs  CIELUAIBHOM  TEOpUHU
OTHOCHUTEIILHOCTH
83 CBs13b Macchl U 3HEPruM CBOOOIHON YaCTHUIIbI. DHEPTHs TOKOSI

IIpuMepHbIe NpaKTHYECKHE 32JaHUS

Ilepeyens 3axa4:

1. ABromoOWib ypansercs OT MOCTa, JBUTasCh PAaBHOMEPHO M MPSMOJIUMHEHHO CO
CKOpOCThIO 72KM/4. Ha KakoM pacCTOSSHUM OT MOCTa OKakeTcsi aBTomMoOmsib uyepe3 10c, ecou B
HavaJIbHbIM MOMEHT BPEMEHU OH HaXOJWICA OT Hero Ha pacctossHuu 0,2 km?

2. Benmocuneauct, ABurasich paBHOMEpPHO, npoe3xkaeT 20 M 3a 2¢. Onpeaenure, Kakoi MyTh
OH IIPOEJET NPH JIBUIKEHUU C TOH ke ckopocTbio 3a 10c, 20c?

3. Cxoibko BpeMeHu O0yaeT naaath Teno ¢ BeicoThl 0,02 kM, 0,08 km?

4. Yemy paBHa cujia TPEHMsI, €CIIU MOCJIE TOIYKa BaroH Maccoil 20 T octaHoBwmiics uepe3 50
C, Ipoias pu 3TOM paccTosinue 125m?

5. Uepe3 CKOJBKO BpEeMEHU OCTaHOBHUTCS aBTOMOOWIb mMaccoi 1000 Kr, ABMXKYIIUHCS CO
CKOpOCTBIO 72 KM/4, €ClIM BBIKJIIOYUTH ABUratens? CpeqHss cuia CONpoTUBIECHUs ABMKeHHIO 0,2
kH.

6. JIBa Msiua OpolleHbl BEPTHKAIBHO BBEPX CO CKOpOCThbIO 36 km/u u 18 km/u. Ha kakoii
BBICOTE€ KHMHETHYECKasi SHEPI'Hsl KayKJA0ro Msua CTaHeT PaBHOM ero NoTeHIUaNbHOM?

6. B poriecce M30XOpHOTO OXJIAX/ICHUS JaBJICHHUE Ta3a YMEHbIIHIOCH B 3pa3a. Kakoii Obuta
HayaJgbHasg TEMIIepaTypa rasa, eclii KOHedHas TeMIepaTypa crana pasHoii 27°C u 47°C.

7. Jlns n306apHOro HarpeBaHus rasa, KOJIMuecTBo BemiectBa kotoporo 800 moub, Ha 500 K
eMy coobupun konuyectBo Temiaotel 9,4 MJDx. Omnpenenuts pa®oTy ra3a MU HM3MEHEHHUE €ro
BHYTPEHHEHN YHEPTUU

8. Ha ckoyibkO M3MEHMIAach BHYTPEHHSS HEPrus rasa, €ciid eMy COOOIIMIM KOJIUYECTBO
ternotel 20 x/Ix u coBepmmnu padboty Han razoMm 30 x/Dx? eciau eMy COOOIIMIM KOJIMYECTBO
tertoTsl 30 k/[x u coBepmnu padboTy Hajg razom 40 kJHx?

9. Kakoe KOJIMYECTBO TEIUIOTHI HYXXHO IEpelnaTh Tas3y, YTOObI €ro BHYTPEHHSS DHEPTHs
yBenuuniack Ha 45 kJIx, ¥ mpu 3TOM ra3 coBepiu padoty 65 k/x u 0,5 Mx?

10. Ha xakoM pacCTOSIHUM HAaXOATCS APYT OT Jpyra ToyeuHsle 3apsasl 2 HKi u 5 vKi, ecnm
OHHM B3aMMOJEHCTBYIOT ApYT ¢ Apyrom c cuior 9 MH? 0,05H?

1.3.2. Kputepum oueHkH

banbl 3a
Kputepun onieHKH K TeOpeTHYECKOMY 3aJaHUIO KpuTepuu
OIlEHKH
MakcuMajibHbIH
oana — 2
1 - IEMOHCTPHPYET TIIyOOKOe, MOTHOE 3HAHUE U MMOHUMaHHue (hU3HUECKOi 2
CYITHOCTH PacCMaTPUBACMBIX SBJICHHH U 3aKOHOB;
- JTaeT TOYHOE ONpeACNeHHEe W HCTOJKOBAaHHE OCHOBHBIX TOHSTHIA,
3aKOHOB, TEOPH, ((U3HMUECKUX BEIUYUH U UX CITUHUI] U3MEPEHUS;
- BepHO 0(OpMIISieT COMYTCTBYIOIIME OTBETY 3amucu GpopMmyil, rpadukmy,
PUCYHKH, CXEMBI;
- TIPY OTBETE JEMOHCTPHPYET CAMOCTOSITEIILHOCTD CYXKICHUN, TPUBOIUAT
BEPHBIC apT'YMEHTHI, JeNIaeT MPaBUIbHBIC BBIBO/IBI,
- TIOCIIEIOBATEIHHO, YETKO, CBSI3HO, JIOTHYHO M O€30MMO0YHO H3JIaraet
yueOHBI MaTepuall, MPaBWIBHO M OOCTOATENHHO OTBEYAEeT Ha
COITYTCTBYIOIIIHE BOIPOCHI
2 - JEMOHCTpPHpYET 3HAaHME W TIOHMMaHWe (U3MYECKON CYIIHOCTH 1

26



paccMaTpUBAEMBIX SIBICHUN M 3aKOHOB, UCIBITHIBAET HECYIIECTBEHHBIC
3aTpyAHEHUS B BBIBJICHUUM B3aUMOCBS3M (PU3MUYECKUX SIBJICHHUH,
3aKOHOMEPHOCTE;

- B OCHOBHOM IIpaBUJIbHO, 0€3 M3MEHEHHS] OCHOBHOM CYTH, Jaer
omnpezeNieHusT TOHATUN, WCIOJB3YIOTCS HAay4YHbIE TEPMHUHBI IPU
UCTOJIKOBAaHUM 3aKOHOB, TEOPHH, (U3NYECKUX BEIMYMH U UX CIUHUII
U3MEPEHHUS;

- BEpHO, HO C HE3HAYUTEIbHBIMH OIIMOKAMHU BBIMOJHAET 3aluCh
dbopmyi, rpadKH, pUCYHKH, CXEMBI,

- IIpU OTBETE JEMOHCTPUPYET CaAMOCTOSITEIBHOCTb CY)KJIEHHUH, BBIBOIbI
BEpHbIE, HO HEJIOCTATOYHO apryMEHTUPOBAHBI;

- B OMNpENEICHHOW JIOTMYECKOW IOCIENOBATEIBHOCTH  y4eOHBIN
MaTepuai U3jaraeT, Ipyu OTBETEe Ha BOMPOC JIOIMYCKAET HECYIECTBEHHbIE
omnOku U (win) He Ooyee ABYX HEIOYETOB, KOTOPHIE CTYACHT MOXKET
UCIIPAaBUTh CAMOCTOSITEJIBHO NpU TpeOOBaHHUH IpernojaBaTesis; daeT
MIPaBUJIbHBIE OTBETHI HA COMYTCTBYIOIINE BOMPOCHI

- packpblBacT OCHOBHOE COJEp)KaHHUE y4eOHOro Marepuaia, HO
00HapYKUBAIOTCSI CYIIECTBEHHBIC MPOOEITBI B TOHMMAHUN B3aUMOCBSI3U
(bU3NUECKUX SIBIICHUH U 3aKOHOMEPHOCTEH;

- JIONyCKaeT OMMOKK B ONPEICICHHH W WCTOJKOBAHMH OCHOBHBIX
NOHSATHI, 3aKOHOB, TEOpUH, (PHU3MUECKUX BEIMYMH W WX CIUHHII
U3MEpPEHUS, KOTOPBIE MOXET HCHPABUTh CAMOCTOSTEIBHO WIH IIPH
HEOOJIBIIION MTOMOIIH MIPEToIaBaTelIs;

- C CYIIECTBEHHBIMH OIIMOKAMU BBITIOIHSCT 3aKiCh (OPMYII, TpaUKOB,
PHCYHKOB, CXEM, KOTOpbIE CTYACHT IIOCJIE 3aMCUaHHs YCTpaHSET
CaMOCTOSITEIILHO;

- CaMOCTOSITENbHO (POPMYIUPYET OTBET HA BOMPOC, MPUBOJAUT YACTUIHO
BEpHBIC apTyMEHTHI, OTJCIbHBIC BBIBOJIBI HENb3s CUUTATh BEPHBIMU U
000CHOBAaHHBIMH;

- HapyllleHa JIOTHYECKas ITOCIICIOBATEILHOCTh W3JIOKEHUS y4eOHOTO
MaTepuaina, Ipu OTBET€ Ha BOIPOC JOMyIeHa OAHa Tpydas omubOka u
(wn) Oosiee ABYX HENOYETOB; CTYACHT HCHBITHIBAET 3HAYUTEIHHBIC
3aTpyaHEHUS, OTBEYasi Ha COMYTCTBYIOIINE BOMPOCHI

0,5

- CTyIEHT He MOXeT OOBICHUTh  (PU3MUECKOH  CYIIHOCTH
pacCMaTpUBAaEMBbIX SIBJIEHUH W 3aKOHOB, BBISIBUTb B3aUMOCBS3H
(bu3nUYeCcKuX SIBICHUN U 3aKOHOMEPHOCTEN;

- HE 3HAeT WIM J1aeT HEBEPHOE OIPENETICHUE U UCTOJIKOBAHUE OCHOBHBIX
MOHSTUM, 3aKOHOB, TEOPHH, (U3MUECKUX BEIMYMH M MX €AMHHIL
MU3MEpEHMS;

- HE BEpHO BBINOJIHAET 3aMuch GOpMyI1, rpadKOB, pUCYHKOB, CXEM

UTOoro

Kpurepun oieHKkHM K NpakKTHYECKOMY 32/IaHUI0

Banabl 3a
KpPUTEepUH
OLlEHKH

Od¢opmiieHue yca0Bus 3aJaHUS

MakcuMaJabHBII
oaua — 0,4 6as1a

- BEpHO 0(OPMIICHO yCIOBHE 33/1a4H, IPEICTAaBICHbI BCE
¢u3nUecKkre BeTUUYUHBI

0,4

- YCJIOBHUC 3aJaHUA O(I)OpMJ'ICHO C HC3HAYUTCIBbHBIMHU HCTOYHOCTAMU,
MpEaACTaBJICHBI HC BCC (1)I/I3I/I‘-I€CKI/IC BCIIMYHHBI

0,2
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- ycJI0BHUE 33/1aHUs 0()OPMIIEHO HEBEPHO

0

¢dopMyna B COOTBETCTBHH ¢ CUMBOJIMKOM, HEOOXOAUMOMN 115t
YCTaHOBJIEHHS COOTHOIIIEHHUS CYHIECTBYIOLIEr0 MEXY (PU3NUECKUMHU
BEJIMYMHAMU

- IONyIIeHa OJTHA OIIMOKA ITPHU COCTABJICHUHU YpPaBHEHUIA,

Hcnouab3oBanue Gusn4eckoi CHMBOJIUKH MakcuMajibHbIH
o0aa1 —0,5 6anna
- BEpHO 0003HaY€Hbl CHMBOJIBI B YCJIOBUH 33/1a4d U B GopMyIiax, 0,5
UCIOJIb3YEMBIX B PEIICHUU 33]]a4H
- BepHO 0003HaYeHBbI CHMBOJIBI B YCIIOBUH 33/1a4H, JOMyIIeHa 1 0,4
HETOYHOCTH B (hOpMyJiax, UCIOJIb3YEMBIX B PELICHUH 3a/1a4H
- gonyieHa 1 HeToyHOCTh IpU 0003HAYEHUH CUMBOJIOB B YCIIOBUU 0,3
3agaun, 1 HeTouHOCTH B (hOpMyIiax, UCIOIb3yEMbIX B PELICHUU
3a1a4n
- IOTIyIIEeHO 2 1 060Jiee HETOYHOCTH MPH 0003HAYECHUN CUMBOJIOB B 0
yCIIOBUU 3aj1auu, 2 U 6osee HeTouyHOCTel B (hopMyIiax,
HCIOJIb3YEMBIX B PEIICHUU 33]1a4u
Co0u1r01eHMe AJITOPUTMA PelIeHU s MakcumaJjibHbII
oaJs1 —
0,3 6anaa
- pelleHue 3a/1a4 OCYILECTBIISETCS 110 AITOPUTMY: IEPEBOJ] €ITUHULY 0,3
U3MEpeHUs PU3NICCKUX BEIMYMH B MEXTyHAPOIHYIO CUCTEMY
equnul (CH); 3anuch HeoOX0UMBIX (PU3NYECKUX (HOPMYIL;
MaTeMaTHYECKHUI pacueT 1o (Gu3ndeckoi popmyie
- QITOPUTM PELICHHUS 3a/1a4l OTCYTCTBYET 0
BO/I eTMHUI] H3MepeHnst GU3NYECKUX BeJIHYHH B MeKTYHAPOIHYIO MakcumMaJbHBI
cucremy eaunun (CH) o0a1 —0,3 6anaa
- BEPHO TNIEPEBE/ICHBI PACUETHI IEPEBOIA BCEX SMHUIl N3MEPCHHUSI 0,3
buznueckux BenuynH B Mexaynaponnyro cucremy enunuil (CH)
- monymieHa 1 ommbka mpu npoBeeHUN pacueTa IepeBoia eIuHHUIT 0,2
U3MepeHus PU3NYECKUX BEJTMYUH B MEeXTyHapOIHYIO CHCTEMY
equaut (CH)
- IOMYIIIEHBI 2 OITMOKY MPU MPOBEACHUH pacueTa MepeBo/ia €AMHHUIL 0,1
U3MepeHUs PU3NICCKUX BEIMYNH B MEKTyHAPOIHYIO CHCTEMY
eaunun (CH)
- HEBEPHO TIPOBECHBI PACUYCTHI IIEPEBOJIA BCEX SIUHUI] H3MEPCHUS 0
buszndeckux BeMHUuH B MexayHapoanyto cucremy eauHutl (CH)
Hcnouab3oBanue pusndeckux (popmy.a 1jis pelieHus 3a1a4u MaxkcumanbHbII
oay1 —
0,5 6aama
- BEpHO U NOCJIEI0BATEIbHO 3allMCaHbl Bce (POPMYIIbI B 0,5
COOTBETCTBUU C CHUMBOJIMKOM, HEOOXOUMBIE AJIs1 yCTaHOBJICHHUS
COOTHOIIIEHUS CYIIECTBYIOMIETO MEKIY GU3HISCKUMHU BEITHUNHAMU
- IPaBWJIBHO COCTAaBJICHBI YpaBHEHUS, CBS3bIBAIOIINE (PU3UIECKHe
BCJIMYNHBI
- BEpHO, HO HETOCIIEI0BATEIbHO 3amucanbl POpMyIIbl B 0,4
COOTBETCTBUU C CHMBOJIMKOW, HEOOXOTUMOM ISl YCTAHOBJICHHS
COOTHOIIIEHUS CYIIECTBYIOIIETO MEKIY GUZMUECKUMU BETMUYNHAMU
- IPaBWJIBHO COCTAaBJICHBI YPaBHEHUS, CBA3bIBAIOIIHE (PH3UICCKIEC
BEJIMUMHBI
- (hopMyIIBI 3aMTCaHbBl TOCIEOBATEIHFHO, HEBEPHO 3amucana 1 0,3
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CBA3BIBAIOIIINUX (1)I/I3I/I‘-ICCKI/I€ BCJIMYHHBI

- (hopmyIBl 3ancaHbl HEMOCIEIOBATEIBHO, HEBEpHO 3amucana 1 0,2
(dbopMyIa B COOTBETCTBUH C CHMBOJIMKON, HEOOXOAUMOM ISt
YCTAHOBJICHHSI COOTHOIICHUS CYIIECTBYIOMIETO MEXTY (PHU3NIECKUMHU
BEJIMYMHAMU
- IONyIIeHa 0JJHa OIIMOKa MPH COCTABICHUN YPaBHEHUH,
CBSI3BIBAIOIINX (PH3HUECKUE BETMUNHBI
- Bce (hopMyIIBI 3amrcaHbl HEBEPHO 0
- IOMyIIeHbI OMIMOKA MPU COCTABIICHUN BCEX yPaBHEHHUH,
CBSI3BIBAIOIINX (PU3HUECKUE BETHUNHBI
MaremaTtu Yeckue pacyerbl 0 puzndeckum GopmyJiam, MakcuMaabHbI
KOTOPbI€ XapaKTepHU3yIT paccMaTPUBaeMoe siBJIeHHE ¢ i 6an1—-0,5
KOJIMYeCTBEHHOM CTOPOHBI 0aJ110B
- BEPHO MPOU3BE/ICHBI BCE MATEMAaTHUECKUE PAaCUEThl IO BCEM 0,5
dusznyecKkuM GpopMysiaM B COOTBETCTBHH C CIUHUIIAMU U3MEPESHUN
¢busnueckux Benuuul (CH);
- BCE pe3yJIbTaThl MATEMAaTHYECKUX PAacUYeTOB CoJiepKaT nudpoBoe
3HAYCHUE M COOTBETCTBYIOIICE €My 0003HAUYCHUE CTMHHIIBI
u3MepeHus pusndyeckux seanuuH (CH)
- BEPHO MPOU3BEICHBI MATEMATUYECKHE PACUYETHI [0 BCEM 0,4
dusznyecKkuM GpopMysiaM B COOTBETCTBHH C CIUHUIIAMU H3MEPECHUN
busnueckux Benuund (CH),
- B OJTHOM PEe3yJIbTaTe MaTEMAaTUIECKOTO pacueTa CONCPIKUTCS
TOJILKO €ro Iu(pOBOE 3HAYCHHE
- HEBEPHO IIPOU3BEJICH MaTeMaTHYECKU pacyet 1o 1 pusnueckon 0,3
dbopMyIe, HO B COOTBETCTBHH C €AMHULIAMU U3MEPEHUN (PU3UUECKUX
BennuuH (CH);
- B OJIHOM pe3yJibTaTe MaTEMaTHYECKOTO pacyeTa COACPKUTCS
TOJIBKO €ro IU(POBOE 3HAUCHUE
- HEBEPHO MPOU3BEACH MaTeMaThuueckuil pacuet no 1 pusudeckoit 0,2
dbopmyre 6e3 ykazaHus eIUHULl U3MEPEHUN (HU3UIECKUX BETUINH
(Ch);
- BCE pe3yIbTaThl MATEMATUIECKUX PACUETOB COIEPKAT TOIHKO
1u(pOoBbHIE 3HAUCHUS
- HEBEPHO MPOU3BEICHBI BCE MATEMATUYECKUE PACUETHI 0
OTtBer nocJjie pemenus 3aga4un MakcumanabHbI
i 0asI —
0,2 6an10B
- 3a/1a4a B KOHIIE PELICHUsI COIEPKUT BEPHBINA OTBET 0,2
- 3a71a9a HE COJICPKHUT B KOHIIE PEIICHUST BEPHOTO OTBETA 0
YcTHOE 00bsICHEHNE pPelIeHNs 3a1a4H MakcuMaabHbI
i 0asI —
0,3 6aa10B
- 00BsICHEHUE PEIICHMS 3a/IaHUS TTOCIIEA0BATEIBHO, CBSA3HO, 0,3
JIOTUYHO, BBIBOJ] apTYMEHTHUPOBAH  00OCHOBAH; MPAaBUIHHO U
00CTOSITENEHO TAeTCsl OTBET (OTBETHI) HA COMMYTCTBYIOIINE BOIPOC
(BOIIPOCHI)
- He3HAYUTENILHO HAapYIlIeHa MOCIeI0BaTeIbHOCTh, JIOTHKA 0,2

O0OBSICHEHUS PEIICHUS 3a/IaHUsI, BBIBOJBI apTYMEHTHPOBAHBI 1
000CHOBAHBI; CTY/ICHT UCTIBITHIBACT HE3HAYUTEIbHBIC 3aTPYAHCHHUS,
OTBeuasi Ha COMYTCTBYIOLIUE BOMPOCHI
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- 3HAYUTEJILHO HapyLIEHa II0CIE0BAaTEIbHOCTb, JIOTHKA 0
OOBSICHEHUS PeIIeHUs 3a/1aHus (CTYJEHT HE MOXKET OOBbACHUTD,
KaKUM 00pa3oM MpULIeN K PELICHUIO 3aJjaH1sl), BBIBOJbI HE MOTYT
CUNTAThCSA APryMEHTHUPOBAHHBIMU U 0OOCHOBAaHHBIMH; CTYCHT
UCIIBITBIBACT 3HAYUTENIbHBIC 3aTPYAHCHUS, OTBEYAsl HA
COILYTCTBYIOIIKE BOIIPOCHI

1.4. MarepuajibHO-TeXHHYeCKOe o0ecnieyeHne AJisi NPOBeeHHUsl IPOMEKYTOYHOM
arTrecTaluu
Brimonnenue 3aganuii MpOMeXyTOYHON aTTECTallud MPOBOIUTCS B ydeOHOM KaOuHeTe
«Dusukay, 1ad0patopuu GU3KNKH.

1.5 VYueOHo-MeTOAUYeckOe U HHPoOpMALMOHHOE o0ecrieyeHre 1Js1 NPOBedeHUs
NPOMEKYTOYHOM aTTecTallul

OcHoBHbIE YueOHbIe H31aAHUSA

1. Msikuiues, I'. SI. @usuka: 10 knacc: 6a30BbIi U yriIyOIE€HHBIN YPOBHU : yueOHUK / .
A. Msakumes, b. b. Byxosues, H. H. Corckuii ; moa penakiueii H. A. [TapdentbeBoit. — 11-¢ u3.
— Mockaa : I[IpocBemenue, 2024, — 432 ¢. — ISBN 978-5-09-112178-0. — TekcT : 2IeKTPOHHBIN
// DnexkTpoHHbIN pecypc 1udpoBoit oopazosarenbHol cpenbl CIIO PROFob6pa3zoBanue : [cailT]. —
URL: https://profspo.ru/books/132340 (mata obpamenus: 29.05.2024). — Pexum jgocryma: s
apTopusup. [lonp3oBarenei

2. Msikuiues, I'. SI. @usuka: 11 kmacc: 6a30BbIi ¥ yriayOnEHHBIN YpOBHU : yueOHUK / [
S1. Msxkumes, b. b. bByxosues, B. M. YUapyrun ; non penakuueit H. A. ITapdentseBoil. — 12-e uzna.
— Mockaa : [IpocBemenue, 2024, — 441 ¢. — ISBN 978-5-09-112179-7. — TekcT : 2IEKTPOHHBIN
// DnexTpoHHBIN pecypc nudpoBoit oopazoBatensHoO cpenbl CIIO PROFob6pa3oBanue : [calfT]. —
URL: https://profspo.ru/books/132346 (mara oGpamenus: 29.05.2024). — Pexum mgoctyma: s
asropusup. [lonp3oBarenei

3. PomanoBa, B. B. ®usuxka. [Ipumeps! pemenus 3aaay : yuyeOHoe mocobue / B. B.
PomanoBa. — 2-e u3a. — MuHck : PecnyObnukaHCKuil HHCTUTYT MPodeccnoHaIbHOTO 00pa30BaHUS
(PUIIO), 2021. — 348 c. — ISBN 978-985-7253-60-9. — TekcT : 371eKTpOHHBIN // DIEKTPOHHBIH
pecypc 1mdpoBoii obpazoBarenbHoi cpenbl CIIO PROFo6pasoBanue : [caiit]. — URL:
https://profspo.ru/books/125481 (mara oo6pamenus: 29.05.2024). — Pexum gocryma: Juis
aBTOPHU3HP. MOJIb30BATENCH

JlonoIHUTeIbHbIEe y4eOHble U3IaHUSsI

4. BacunbeB, A. A. ®usuka: yueObHOe mocoOue s CpeaHero MpoQecCHOHAIBHOTO
obpaszoBanus / A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-e¢ u3d., ucnp. u JI0M. —
Mocksa: U3narensctBo FOpaiit, 2020. — 211 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

5. Mycun, 1O. P. ®usuka: konebaHus, ONTHKA, KBaHTOBas (Ppusuka: yaeOHOE TocooOune
i cpefHero npodeccuonanbHoro oopasosanus / FO. P. Mycun. — 2-e u3n., ucnp. U Aon. —
Mocksa: UznatensctBo FOpaiit, 2020. — 329 ¢. — (IIpodeccronanpHoe obpasopanue). — ISBN
978-5-534-03540-7. — Texcr: anextponnslit // IbC FOpaiit [caiiT]. — URL: https://urait.ru/

6. Mycun, 1O. P. ®usnka: mMexaHuka CIUIOUIHBIX Cpel, MOoJeKyispHas ¢u3uka U
TEpMOJMHAMHKA: ydeOHoe mocoOue Ui cpeaHero mnpogeccuoHansHoro obpasosanus / 1O. P.
MycuH. — 2-¢ u3m., uchnp. U jgon. — Mocksa: M3garensctBo Opaiir, 2020. — 163 ¢. —
(ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-534-03000-6. — TekcT: anexkrponHslit // ObC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/
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HNHuTepHeT-pecypcesl
99. DnexTpoHHBIN pecypc muppoBoit oopazoraTenpHOM cpeanl CIIO PROFo6pa3oBanue;

10. www.fcior.edu.ru (®enepanbHblil HEHTP HHGOPMAITHOHHO-00Pa30BaTEILHBIX PECYPCOB)

11. www.dic.academic.ru (Akagemuk. CioBapu ¥ SHIUKIOMIEIMH)

12. www.booksgid.com (DiekTponHas OubIHOTEKA)

13. www.globalteka.ru (I'mo6ansHas 6uOIMOTEKA DIEKTPOHHBIX PECYPCOB)

14. www.window.edu.ru (Eaunoe 0kHO 10CTyIIa K 00pa30BaTelIbHBIM PECYPCaM)

15. www.st-books.ru (JIyuias yueOHast 1uTeparypa)

16. www.scool.edu.ru (Poccuiickuii 00pa3oBaTeIbHBIN [TOPTAI)

17. www.ru/book (Dnexrponnas OubanoTEYHAsS CHCTEMA)

18. www.alleng.ru/edu/phys.htm (O6pa3zoBarensubie pecypesl MHTEpHETa - DH3nKka)

19. www.school-collection.edu.ru  (Exuaas  kojuekius UGPOBLIX 00pa30BaTEIbHbBIX
€CYPCoB

20..24 https//fiz.1september.ru (YuebHo-MeToanueckas razera «dPuszukay)

21. www.n-t.ru/nl/fz (HoGenesckue naypearsl o (hU3UKE)

22. www.nuclphys.sinp.msu.ru (Jnepuas dbusuka B MaTepHeTe)

23. www.college.ru/fizika (IToaroroska k EI'D)

24. www.kvant.mccme.ru (Kypuan «KBaHT)

25. www.yos.ru/natural-sciences/html (OKypuan «I1yTe B HAayKy»)

MeTtoauyeckue yKa3aHus JAJs 00y4aKOIIUXCHA MO0 OCBOCHHU IO TN CHUTLIMHBI

25. Meroanyeckue yKa3zaHus Uil 00yJarOIuXcs 10 BBITOTHEHUIO TPAKTUIECKUX padoT.

26. Meronuueckue yka3zaHus sl 00y4JaronIuXcs MO BBITOJHEHUIO JJA00PATOPHBIX padoT.
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