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1. TACHIOPT INTPOI'PAMMBI YYEBHOI'O IPEJIMETA
I1J1.03. PUBUKA

1.1. O6aacTh NIPpUMEHEHHS POTrPaAMMBbI

Pabouas mporpamma yuyebnoro mpenmera [1/1.03.0usuka pazpaboraHa Ha OCHOBE
denepanbHOrO TOCYIapCTBEHHOIO 00pa30BaTEIbHOrO CTaHAapTa CpelHero odmiero oOpa3zoBaHUS,
YTBEPXKACHHOIO IMpUKa3oM MuHucrepctBa oOpa3oBaHMst W Hayku Poccuiickoit @enepauuu ot
17.05.2012 Ne 413; IIpumepHoil OCHOBHOW 00pa3oBaTeIbHONH NPOrpaMMbl CPEAHETO OOIIETO
oOpa3oBaHus, OAOOPEHHOH pernieHneM (eaepaabHOro y4eO0HO-METOAUYECKOTO OOBEIUHEHUS TI0
obmeMy oOpaszoBanuto (mportokona ot 28.06.2016 dwuszuka a1 NpoPeCCHOHATBHBIX
oOpa3oBaresbHbIX Opranu3aiuii, pekoMenaoBanHoi OI'AY «OUPO» nns peanuzauuui OCHOBHOM
npodeccuonansHoOM oOpazoBarenbHO porpammel CI1O Ha 6a3e ocHOBHOTO 0011er0 00pazoBaHus
C MOJIy4eHHEM cpeHero oomiero oopasoBanus (mpotokon Ne 3 ot 21.06.2015); Pekomenmanumii o
OpraHM3alMy MOJIyYeHHUs CPEIHEro o01ero oopa3oBaHus B Mpezesiax OCBOCHUs 00pa30BaTeIbHBIX
pOTpaMM CpeaHero nMpodhecCHoHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIero 0Opa3oBaHus C
yueToM TpeOoBaHMI (efepanbHBIX TOCYIAapCTBEHHBIX 00pa3oBaTeNbHBIX CTaHOAPTOB U
NOJy4aeMoil Tpo(eccuy WM CHENHaIbHOCTH CPEIHET0 MPO(PEeCCHOHATBHOTO OO0pa30BaHUS B
COOTBETCTBUU C MNHUCHMOM JlemapTamMeHTa rocydapCTBEHHOH MOJUTUKA B cdepe MOArOTOBKU
pabouux kanpo u JI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259.

[IporpamMma oOmieoOpa3oBatensHO  yueOHOM mnpeamera @Pusnka MNpeAHAa3HAuYeHA IS
U3YYEHHUs UCTOPUM B NMpoQeccHOHaNbHbIX oOpa3oBarenbHbIX opranuzauusax CIIO, peanusyromux
0o0pa3oBaTeNbHyI0 IPOrpaMMy CpedHero oOmiero oOpa3oBaHMs B MpPEEIax OCBOEHHS OCHOBHOM
npodeccuonansHOi oOpazoBarenpHOU mporpammbl CIIO (OITOIT CIIO) ma 06a3e OCHOBHOTO
oOmiero o00pa3oBaHusi MPU TMOATOTOBKE CIEIUAIKMCTOB CPEIHEro 3BEHA M0 CHEIHATbHOCTH
texandeckoro npoduist 20.02.04 Ioxapuas 6€30MaCHOCTb.

1.2. MecTo y4eOHOro0 nMpeaMeTa B CTPYKTYpe OCHOBHOIi podeccoHAILHOI 00pa3oBaTeIbHOI
NpOrpaMMmblI:

VY4eOusbiii mpenMer «Pusnka» usydaercs B obmeoOpazoBarensHoM 1ukie OIIOIT CIIO Ha
06a3e OCHOBHOIO 00Iero oOpa3oBaHMsA C TOJIyY€HHEM CpeaHero oOmiero oOpa3oBaHUS Kak
npoduibHas yueOHasi peMeTa TEXHUUYECKOTro Mpoduiist mpodeccuoHansHOro 00pa3oBaHMs.

1.3. Heaun u 3agaum y4yeOHOro mpeamera — TpeOGOBaHUsSI K pe3yJibTaTaM OCBOEHUSI Y4ueOHOI
npeaMera:

Copepxanne mnporpaMmbl  «®Du3MKa» HaNpaBIeHO Ha JOCTMDKEHHE — CIEIYIOIIMX
pe3yJIbTaToB:

JIP 1 poCCHHICKYIO IpakIaHCKYI0 UIEHTUYHOCTb, IATPUOTU3M, YBaXXEHUE K CBOEMY HAPOAY,
4yBCTBAa OTBETCTBEHHOCTH nepen PoauHol, ropaoctu 3a cBoM Kpail, cBoro PoauHy, mpouuioe u
HACTOSIIIIee MHOTOHAIIMOHAIBHOTO Hapoja Poccuu, yBakeHHe rocyaapCTBEHHBIX CUMBOJIOB (Tepo,
¢nar, ruMH);

JIP 2 rpakJaHCKYH NO3WIHI0 KaK AaKTMBHOTO M OTBETCTBEHHOIO YIEHA POCCHICKOTO
o0111ecTBa, OCO3HAIOIIETO0 CBOM KOHCTUTYIMOHHBIE MpaBa U OOS3aHHOCTH, YBaXKAIOILEro 3aKOH U
MIPABOIOPSJIOK, 00JIaJaI0ONIeT0 YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO IMPUHHUMAIOIIETO
TPaJUIMOHHBIE HAIMOHAJIbHBIE M OOIIEYEeIOBEUECKUE T'YMaHHCTUYECKHE M JIEMOKPAaTHYeCKHe
LEHHOCTH;

JIP 4 chopMupoBaHHOCTH MHUPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKH M OOIECTBEHHOW NPAaKTHKH, OCHOBAHHOTO Ha JHWajore KyilbTyp, a TakKke
pa3nYHbBIX (POpM OOIIECTBEHHOTO CO3HAHMUS, OCO3HAHUE CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

JIP 5 chopmMupoBaHHOCTH OCHOB CaMOPAa3BUTHS W CAMOBOCIHTAHHUS B COOTBETCTBHH C
OO0I1IeYeIOBEYECKUMH  [IEHHOCTSIMH M HJeaJlaMd TPaKIaHCKOro OOIIecTBa; TOTOBHOCTh U
CITOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKOW M OTBETCTBEHHOM JIEATEIHLHOCTH;



JIP 9 roTOBHOCTH M CHOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
MPOTSKEHUH BCEH KU3HU; CO3HATEIILHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK yCIOBHIO
yCIENHOW MPodecCHOHATBHON M 00IECTBEHHOM e TEIIbHOCTH;

JIP 10 »>creTMyeckoe OTHOIICHHWE K MHPY, BKJIIOYas OCTETHUKY ObITa, HAy4HOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUH;

MeTONpeIMETHbIX:

M. 1 ymeHHE CaMOCTOSITENBHO OIpPENEATh LEIN JEATEIBHOCTH WU COCTaBIATH IUIAHBI
JIEATEIbHOCTH;  CAMOCTOSITEJIbHO  OCYILIECTBIIATb,  KOHTPOJUPOBaTb U  KOPPEKTUPOBATH
JESTENIbHOCTD; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI AJIsl JOCTUKEHUS NOCTABICHHBIX LEJIeH U
peaM3alny IIaHOB JesITeNbHOCTH; BIOMPATh YCIICIIHbIE CTPATETUH B PA3JIMYHBIX CUTYAIUX;

M. 3 BiageHue HaBBIKAMH II03HABATENIbHOW, y4eOHO-MCCIEIOBATENBCKOH M MPOEKTHON
JESTEIbHOCTH, HaBbIKAMHU pa3pelieHus MpoosieM; cliocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
IIOMCKY METOJIOB PELIEHMSI IPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOJI0B MIO3HAHHUS;

M. 4 roTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITENIbHON MH(OPMalMOHHO-TI03HABATEIbHOM
JeSITENIbHOCTH, BJIaJICHUE HaBbIKAMH MOJIY4YEHHs] HE0OX0AMMOM HH(OpMaLUK U3 CI0Bapeil pa3HbIX
TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpPMALINY, KPUTHIECKH OLIEHUBAThH
¥ HHTEPIIPETHPOBATH HH(OPMAIIHIO, TOTYyIaeMYI0 U3 Pa3IHYHBIX HCTOYHUKOB}

M. 5 ymeHHe WHCHONB30BaTh CPEACTBA HH(POPMAIMOHHBIX H KOMMYHHKAI[MOHHBIX
texHosnoruil (nanee - UKT) B permieHnn KOrHUTUBHBIX, KOMMYHHUKATUBHBIX U OpraHU3al[MOHHBIX
3aja4y ¢ coOmoJeHWeM TpeOOBaHUN SPrOHOMHUKHM, TEXHHMKH O€30MaCHOCTH, THUTUEHBI,
pecypcocOepexeHns, MPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMALIMOHHONW O€3011aCHOCTH;

M. 9 BiageHue HaBbIKAMHU [O3HABATENBHON pEQIEKCHH KaK OCO3HAaHUS COBEPIIAEMBIX
JEHCTBUI M MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMil, TpaHMI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX NTO3HABATEIIBHBIX 33/1a4 U CPEICTB UX TOCTUKECHUSI.

NpeAMeTHbIX:

I1. 1 copmupoBaHHOCTH MIPEICTABICHHUM O POJU U MecTe (PU3UKH B COBPEMEHHON HaydHOH
KapTUHE MHUpa; TMOHUMaHHWE (PU3HYECKOM CYIIHOCTH HaOmronaeMbix BO BceneHHOM sBIEHUI;
MOHUMaHMe posu (GU3KKU B (OPMHUPOBAHUU KPYTo30pa M (PyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBEKa
JUISL pEIIeHUs TPaKTHUECKUX 3aj1ay;

II. 2 BnaneHue OCHOBOMNOJAralOMIMMU (PU3MUYECKUMU TOHATUAMHU, 3aKOHOMEPHOCTSAMH,
3aKOHAMU U TEOPUSIMH; YBEPEHHOE T0JIb30BaHNE (PU3UIECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

I1. 3 BageHne OCHOBHBIMH METO/JaMHU HAy4HOTO MO3HAHUs, HCIIOJIb3YeMbIMH B (U3UKE:
HaOJIO/IeHUe, ONHMCaHWe, U3MEpPEeHHe, OKCIEPUMEHT; YMEHMsI 00pabaTbiBaTh pe3yibTaThl
U3MepeHuil, OoOHapyXMBaThb 3aBHUCHUMOCTb MEXIY (QHU3UYECKUMH BEIUYMHAMH, OOBICHATH
MOJIy4YEHHBIE PE3YJbTAThl U JI€JaTh BHIBObL;

I1. 4 chopMupoBaHHOCTH YMEHUS pelIaTh GU3NUYECKUE 3a1a4H;

II. 5 chopmupoBaHHOCTP YMEHHUS NPUMEHATH IOJIYYCHHbIE 3HAHUS ISl OOBACHEHUS
YCIIOBUH MPOTEKaHUs (PU3NYECKUX SIBJICHUN B IPUPOJIC U NI MIPUHSITHSI IPAKTUUECKUX PEIICHUH B
MMOBCEAHEBHOM XKU3HU;

II. 6 cdopMUpOBaHHOCTE COOCTBEHHOW MO3MLIMU IO OTHOUIEHUIO K (U3NYECKOH
uH(pOopMalny, MOJTy4aeMOl U3 pa3HbIX HICTOYHHUKOB;

II. 7 chopMupoBaHHOCTh CHCTEMBbI 3HAaHHKH 00 OOMIMX (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpUsX, MMpeACTaBIeHHUI o nelcTBuU Bo BcenenHol pu3nuecknx 3aKOHOB, OTKPBITHIX B
36MHBIX YCIIOBUSX;

II. 8 cdopMupoBaHHOCTH YMEHHS UCCIENOBaTh U aHAIM3UPOBATH Pa3HOOOpa3HbIE
¢u3nueckue sSBICHUS M CBOMCTBA OOBEKTOB, OOBSICHATH NMPHUHLUIBI pabOThl U XapaKTEPUCTHKH
MPUOOPOB U YCTPOMCTB, OOBSICHATH CBSI3h OCHOBHBIX KOCMHUYECKHUX OOBEKTOB C T€O()U3NICCKUMHU
SBJICHUSIMU;

I1. 9 BnasgeHue yMeHHSIMH BBIIBUTaTh TMIIOTE3bl Ha OCHOBE 3HAHHUS OCHOBOIOJArarolIuX
($u3MUeCKUX 3aKOHOMEPHOCTEH U 3aKOHOB, NMPOBEPSITh MX OSKCIEPUMEHTAIBHBIMU CpPEICTBAMH,
bopMynupys Lelb UCCIeI0BaHuUS;



I1. 10 BnaseHre METOaMU CaMOCTOSITEIHHOTO IUIAHUPOBAHUS U MPOBENCHUS (PHU3UIECKIX
9KCIIEPUMEHTOB, OMMCAHUS U aHalIHM3a MOJYYCHHOW M3MEPHUTENbHON HH(POpMAINH, ONpeaeIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3YysIbTaTa;

II. 11 cdopmupoBaHHOCT, YMEHHIl HPOrHO3UPOBATh, AHAIU3UPOBATh M OILICHUBATH
MOCJIECTBHSI OBITOBOI M MPOM3BOJCTBEHHOM JEATEIHHOCTH YEJIOBEKa, CBSI3aHHON ¢ (U3UYECKUMU
poLeccamMu, ¢ MO3UINI KOJOTHYECKON OE30MaCHOCTH.

1.4. Kosin4ecTBO 4acoB HA OCBOEHHE MPOrPaMMbl Y4eOHOI0 MpeMeTa:
MaKCUMaJIbHOU y4eOHOW Harpy3ku obydatomierocs - 176 gac, B TOM 4ucie:
00s13aTeIbHON ayJUTOPHON yueOHOM Harpy3ku oOydatomerocs - 117 ydaca;
CaMOCTOSITENIbHON paboThl 00yyaromerocs - 47 4acos,

KOHCYJIbTaIuu - 12 4acos.



2. CTPYKTYPA U COAEP/) KAHUE YYEBHOI'O IIPEIMETA

2.1. O0bem y4eOHOM npeaMeTa U BUAbI Y4eOHO# padoThl

Buj yueOHoi1 padoThI

Oobvem uacoe

MakcumanbHas yyeOHass Harpys3ka (Bcero) 176
Oo0s3aTesibHAsI AYIUTOPHAA y4eOHasi HArpy3Ka (Bcero) 117
B TOM YHCJIE!

MPAKTUYECKUE 3aAHATUSA 30

CamocrtosiTe1bHas padora o0yuyarouierocs (Bcero) 47

B TOM YHCJIE!

CaMOCTOsITeNIbHAs pab0Ta Ha/l MHAWBUYAIbHBIM IPOEKTOM 20

Koncynpranuun 12

IIpomeskyTouHnas arrecrauus B gopme 3K3aMeHa




2.2. TemaTuuyeckuii IJIaH U copep:xkanue ydeoHoii npeamera I1/1.03. ®usuka

HaunmeHoBaHue Coaepxxanue y4yeOHOro MaTepuaia, Ja0OpaTOpHble W MNpPaKTHYeCKHe 3aHATHS, CAMOCTOsITeJIbHasi padoTa cTyaeHTOB, | O0beM
pa3ienoB U TeM HHIMBUAYAJIbHBII MPOEKT 4yacos
Du3nKa U METOAbI Conep:xaHue yueOHOr0 MaTepHuaJa 2/2
HAYYHOI'0 MO3HAHUSA Odusuka — QyHAaMeHTanbHAs Hayka o npupoae. Pusnka — OCHOBAa €CTECTBEHHOHAYYHOrO MeTOoZa MO3HaHUsl. OCHOBHBIE 3JIEMEHTHI
¢duznyueckoi KapTUHBI MUpa. ENMHAIBI PU3HUECKIX BETHYHH.
CamocTrosiTesibHasi padoTa 1
[MonroroBka pedepara: ctopust pa3Butust GU3NKA U TEXHUKU
Paszpnen 1. Mexanuka
Tema 1.1. KunemaTHka MaTepuaJbHOM TOYKH
Tema 1.1.1. Conep:xanue yueOHOro MaTrepuaJia 2/4
Mexanu4eckoe MartepuanbHas Touka. Cucrema orcuera. OTHOCUTENBHOCTh MEXaHMUYECKOTO IBM)KEHHSA. TpaekTopusi, MepeMelleHue, AJUHa IMyTH.
JABUKEHHE CKopocTh W YCKOpEHHE MaTepuaNbHOM TOukd. Buael nBmwxeHwss um ux rpaduxu. [IpsMmonnHeliHoe paBHOMEpPHOE [BUKECHHE
MaTepualbHON TOUkH. [IpsAMoIIMHEHOE paBHOIIEPEMEHHOE JIBUKEHNE MAaTEPUAIIBHON TOUKHU.
KonTpoabhas padora (BxoaHoii KOHTPOJIb)
IIpakTuyeckoe 3aHaTHE. Penienne 3aa4 Ha cBOOOTHOE Na/ICHUE TET 2/6
JlabopaTopHoe 3aHsiTHE. 2/8
Brruucnenne norpemHocTeld npu Gu3ndeckux n3MepeHHsIX.
CamocTosiTeibHas padoTa. 3
[locranoBka 1eneit u 3aa4, IpoOIEMBI, IUTAHUPOBAHKE PE3YIIHTATOB 110 BEIOPAHHOM TEME.
[lonroToBKa MHIWBUAYATBHOTO TIPOSKTA
Tema 1.1.2. Conep:xanue yueOHOro MaTepuaJa 2/10
Buabl ABMKeHUd TeJia. CroOomnoe mazeHue ten. J[BmwkeHus Tena (OpOIIEHHOTO BEPTHKAIHHO, TOPHU3OHTAIBHO, TOJ YIJIOM K TOPHU3OHTY). JBMKEHUE TIO
Kpusosuneiinoe OKPY’KHOCTH € TTOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO. LIeHTpocTpeMUTENbHOE YCKOpEHHE. YTIIOBast CKOPOCTh
ABHUKEHHUE
MaTepUAJbLHONH TOYKH
Tema 1.2. OCHOBBLI JUHAMHKH
Tema 1.2.1. Coaepxanue y4eO0HOro MaTepuaJia 2/12

3aK0HbLI MEXaHUKH
Hrrorona. Cuiibl B
MeXaHHKe

[lepseiit 3akon HetoToHa. Bropoii 3akon Hetorona. Tpetnii 3akon Hetorona. Cunbl B npupoze. Jdedopmanus. 3akon ['yka. Bugpsl cun
Tpenus. Cuna TpeHus mokos. Cuia TpeHus ckobkeHus. Crta TpeHus kadeHus. Cuia TATOTeHHS. 3aKOH BCEMUPHOTO TaroTeHus. Cuia
TsDKECTH. Y CKopeHue cBoOoaHoro naaeHus. Bec tena. HeBecomocts. KocMudeckue ckopocTH.




IIpakTnyeckoe 3ansiTue. PenieHne 3a1a4 Ha IBM)KCHHE Tella B IPaBUTALIMOHHOM T0JIE 2/14
CamocrosiTeibHas padoTa. 3
IToaroroBka pedepara: MHepumaapHble CHCTEMBI OTCUETA W MPUHITUN OTHOCHTENTFHOCTH B MEXaHUKE
Tema 1.3. Coaeprxanue yueOHOro MaTepuaJia 2/16
3aKoHbI COXpaHEHHs B WNmnynbsc Tena W cuilbl. 3aKOH COXpaHEHUs! UMITylibca. PeakTuBHOE ABIbKeHHE. AOCONMIOTHO YNPYTruid U HEYNpPYTHil yAapbl. DHEprus.
MeXaHHKe Pabora. MomHocTs. Koaddument nmonesnoro aeiictus. Pabora cumer Tsokectr. Pabora cuiel ynpyroctu. [loTeHnmanbsHas sHeprusl.
Kunernueckas sHeprusi. 3aKOH COXpPAHEHHSI MEXaHUYECKOM SHEPIUH.
IIpakTnyeckoe 3ansiTue. PenieHre 3a1a4 Ha 3aKOH COXPaHEHUsI UMITYNbCA M DHEPTUH. 2/18
CamocrosiTeibHast padoTa. 2
ITonroroBka nmpe3eHTaIwn: Y Crexyu B OCBOSHHH KOCMIYECKOT0 MMPOCTPAHCTRA.
Tema 1.4. Mexannueckue KoJe0aHUs1 U BOJHbI
Tema 1.4.1. Conep:xanue yueOHOro MaTrepuaJia 2/20
MexaHuuyeckue XapakTepruCTHKH KOJIeOaTeNbHOTO NBIKEHIS: aMIUTUTY/1a, IEpPHOI, 9acToTa, (pa3a KomeOaHuil.
KOJIe0aHHSA CBoOoHBIE W BBIHYXKJEHHBIE KoneOaHus. ['apMoHudeckune konebanus. MaTemaTndecKuil W NMPYXKUHHBIN MasTHUKHU. [IpeBparienne
SHEPIUH NP rapMOHUYECKUX KoJieOaHMsIX. BeIHYKIeHHbIe KoneOanus. PezonaHc.
JlaGopaTopHoe 3aHsITHE. 2/22
OmnpeJienenre yCKOpeHrs CBOOOTHOTO MaIeHMsL.
IIpakTHyeckoe 3aHaTHE. Penienre 3a1a4 Ha IpeBpaleHe YHEPTUH MTPH TAPMOHHYECKUX KOJIeOaHMSIX. 2/24
Tema 1.4.2. Conep:xanue yueOHOro MaTepuaJa 2/26
Mexanu4yeckue BoaHbl. | Bomna. BomHoBoit npouecc. [IpononbHeie v onepeyHbie BoJHBL. OCHOBHBIE XapaKTepUCTUKH BONH. J{uHa BONHBI. CKOPOCTH BOJIHBIL.
Bounbl B cpene Berymas mnockas BonHa. Ilnockas BonHa. Cdeprueckast BoiHA. 3BYKOBBIE BOJIHBI U UX HEKOTOPbIE XapaKTEePUCTUKU. YIIbTPa3BYK H €r0
WCTIOJIb30BaHNE B TEXHUKE U MEJTUIIHE.
CamocTrosiTenbHasi padoTa 4
IToaroroska npe3eHTauuu: PacrpocTpaHeHUE NONEPEUYHBIX CEUCMUUYECKHUX BOJIH.
[loxroroBka MHAMBHIYAIBHOTO MpOEKTa. M3yueHue aurepaTypbl, MOUCK M cOOp MH(pOpMAMK MO TaHHOM mpobieMe, aHaInu3 U CUHTE3
uHpOpMaIH
Tema 1.5. Conep:xanue yueOHOro MaTepuaJa 2/28
J1eMeHThI MeXaHUKH Ilentp TsokecTn. Bumel paBHOBecHs TBepIOro Tena. JlaBmeHwe B KUOKOCTH W Tase. 3akoH Apxumena. ATMocdepHoe IaBICHHE.
TBEPAOro TeJa, JB>keHue )KUIKOCTH 10 TpyOam. YpaBHeHne bepHymmu. DaeMeHTHI crielinaibHOM TEOPUU OTHOCUTEIBHOCTH.
JKMIKOCTH M rasa. KonTpoabHas pabora mo pazgeny MexaHuka.
DJIeMEHTDI CamocTrosiTenbHasi padoTa. 1
CleUAILHOI TeopHU CocTaBrieHue KpoCcCBOpAOB MO pa3aeny MexaHuka
OTHOCHTEJBHOCTH.

Paznen 2. Mosekyasipuas ¢pusuka. TepMogunamMmuka

Tema 2.1. OcHOBBI MOJIEKYJHAPHO — KHHEeTHYeCKOoi TCOPHMM HI€ATbHBIX I'a30B




Tema 2.1.1.

OcHoBHBIE OJI0KEeHUS
M NOHATHS
MOJIEKYJISIPHO -

Conep:xanue yueOHOro MaTepuaJia

Ucropus aromuctniyecknx ydaeHuil. HabmoqeHus 1 OmbITHL, MOATBEP)KIAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOeHHE BemecTBa. MomspHas
Macca. OtHocuTenpHasi aromHas (MojekyispHas) macca. [loctosHHas ABoragpo. ATOMHO-MOJEKYJSPHOE CTpPOSHHE BeIIecTBa.
JIBmxeHne OpoyHOBCKHUX "acTull. Monenb uieansHoro raza. OcaoBHoe ypaBHenne MKT uneanbHoro rasa. Temmeparypa.

2/30

KHHETHYeCKoi Teopuu. | [IpakTHYecKoe 3aHsATHE. 2/32
HNpeanbHblii ra3 Pemenne 3amad mo reMe OCHOBBI MOJIEKYIIIPHO - KHHETUIECKOW TEOPHH
Tema 2.1.2. Copep:xkaHue y4eOHOr0o MaTepuasa 2/34
H3onpoueccsl. N3onporiecchl: 3akoHBI M MX rpaduueckoe m3odpaxenue. YpaBHenue Kiameripona. YpaBHenue MenneneeBa-Knaneiipona. Cpentsis
YpaBHeHHe COCTOAHUS KBaJIpaTHYHasi CKOPOCTh JIBMXKEHUsI MOJICKYI ra3a. [imnmHa cBoOoIHOTO mpodera.
H/1€aJIHOTO ra3a. JlaGopaTopHoe 3aHsITHE. 2/36
IIpoBepka 3akoHa boilns-Mapuotra.
IIpakTU4eckoe 3aHATHE. 2/38
Pemenne rpaduueckux 3aj1a4 Ha U30IPOIIECCHI
CamocrosiTeibHast paboTa 5
[TonroToBKa HHIWBUAYATBHOTO MpoekTa. CocTaBlieHHe MPOEKTHOTO MPOJYKTA (YepTEX M, MAKEThI, CXEMBbI, TAOJHUIIBI, BUJIEO H T.I.),
Tema 2.2. OCHOBBI TEPMOANHAMHUKH
Tema 2.2.1. Conep:xanue yueOHOro MaTepuaJa 2/40
BuyTpeHHsisi JHeprusi. CriocoObl M3MeHeHMsT BHyTpeHHel sSHepruu. PaGora B TepmoaumHammuke. KommdecTBo Teruiothl. [lepBblii 3aKOH TEpMOAMHAMHKH.
TennoBbie ABUraTeu H | I3MeHeHne BHYTpPEHHEH SHEPTHMHM TN TPU COBEpIICHWH pPaboThl. BTopoil 3akoH TepmoamHaMuku. OOpaThMbie M HEOOpaTUMBIC
OXpaHa OKpYy:Kawoumei nporiecchl. DuTponus. KI1J] TerutoBeix neurateneii. Monens TeruioBbix asurateneid. [lukin Kapno.
cpeabl IIpakTnyeckoe 3ansiTue. PeneHre 3a1a4 Ha pacueT padOTHI Ta3a. 2/42
KouncyabTanuu TennoBsie JBUraTENN U SKOJIOTHSL. 2
Tema 2.3. ArperaTHsble COCTOSHHSI BellecTBa
Tema 2.3.1. Coaeprxanue y4eO0HOro MaTepuaJia 2/44
CaoiicTBa napos Hcnapenve u xoHaeHcanus. HachllieHHBI ap U ero CBOHCTBAa. AOCONIOTHAS W OTHOCHTEIbHAs BIAXXHOCTH BO3IyXa. TOYKa POCHI.
Kunenne. 3aBHCHMOCTE TEMIIEPATYPHI KUIICHISI OT JABJICHHUS.
KoncyabsTanuu Ileperperslii nap 1 €ro UCIob30BaHUE B TEXHUKE. 1
Tema 2.3.2. Cogaepxanue y4eO0HOro MaTepuaJia 2/46
CBoiicTBa sKHAKOCTENH XapaKkTepucTUKa >KUIKOrO COCTOSIHMS BelnecTBa. [[OBEpXHOCTHBIM CIIOM >KHIKOCTU. DHEPrusi MOBEPXHOCTHOTO CiOA. SIBIeHUS HA
TpaHUIIe KUIKOCTH C TBEPIBIM TeJIoM. Kanmmisipabie SBICHUS.
Tema 2.3.3. Conep:xanue yueOHOro MaTepuaJa 2/48

CBoiicTBa TBepAbIX TeJ
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XapakTepuCTHKa TBEPJOTO COCTOSHUS BEIIECTBA. YIPyTrUue CBOWCTBA TBEPBIX Tel. 3akoH ['yka. Mexanudeckue cBOMCTBa TBEPABIX TEl.
TennoBoe paciiupeHue TBEpAbIX Tead M xuakocteil. Kpucramiel, amopdHble BemecTsa, KUAKOKpHCTAUIMYECKHe Tena. [lnaBnenue u
KPUCTAIUTH3ALHS.

KonTpoabHas padora o pazgeny MoJiexyasipaasi pusuka. TepmoguHamMuka

KoncyabTanun 3
Posib MCKyCCTBEHHBIX MaTE€pHUaIOB B )KU3HH YEJIOBEKA
Brmsiaue nedextoB Ha pru3HUecKue CBOHCTBA KPHUCTAIIIOB
MakcumManbHas yaeOHast Harpy3Ka (Bcero) 72
OO0s3aTenbHas ayJUTOpPHAs yueOHas Harpy3ka (BCero) 48
B TOM YHCJIE: 14
IMPAKTHUYCCKHUEC 3aHATUA
CamocrosTensHast paboTta oOyuaromierocs (Bcero) 18
B TOM YHCJIE:
caMOoCTOsITeIbHAs paboTa Hall MHANBHUIYaTbHBIM IPOECKTOM 10
Koucynpranuu 6
2 cemecTp
Pasnes 3. DieKTpOoANHAMHKA
Tema 3.1. JnekTpocTaTHKA
Tema 3.1.1. Conep:xanue yueOHOro MaTepuaJa 2/2
B3aumoneiicteue OnexTpuyeckuil 3apsii. 3aKOH COXpaHEHUsS JJIEKTPUUYECKOro 3apsana. 3akoH Kymona. Onektpuyeckas mocTosHHas. HampskeHHOCTb
3apsiKeHHBIX TeJl. AIIEKTPOCTATHYECKOTO 10Nl JINHUM HANPSKEHHOCTH AJIEKTPOCTATHIECKOTO 1Mol [loTeHma 1 pa3HOCTh TOTEHIIMAIIOB.
JIeKTPOCTATHYECKOE IIpakTnyeckoe 3ansiTue. Penrenne 3amad o treme 3akoH Kynona. 2/4
noJie
Tema 3.1.2. Conep:xanue yueOHOro MaTepuaJa 2/6
IIpoBogHuKH K [IpoBognuku. Jlusnexrpuyeckas HpOHULAEMOCTh. JIMANEKTPUKM B 3apsKeHHOW cdepe, B 3apspkeHHOHM 1utockoctH. [lomsipuzanms
AUDJIEeKTPHKH JINRJICKTPUKOB.
3JIEKTPOCTATHYECKOM CamocTosiTesibHast padoTa 3
moJie TloaroroBka pe3eHTaluy Ha TEMY IPOBOJHUKH U JUDJIEKTPUKH
Tema 3.1.3. Coaepxanue y4eO0HOro MaTepuaJia 2/8
DJieKTpHYecKas DJEeKTPOEMKOCTh YEIWHEHHOTO0 NPOBOAHMKA. KOHAEHCATOpB M HX COCOMHEHHs. ODHEPrus 3JIEKTPOCTATUYECKOTO MOJS IIOCKOrO
€MKOCTh KOHJIEHCATOpA.
IIpakTuyeckoe 3ansaTue. OnpeneacHue 3IEKTPOEMKOCTH. 2/10
Tema 3.2. IlocTOSAHHBIH TOK
Tema 3.2.1. Coaepsxanue y4eO0HOTo0 MaTepHaJia. 2/12 |
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DJIeKTpUYeCKHil TOK.

Onekrpuyeckuid Tok. JeiictBus Toka. Mctounuku Toka. Hampsbkenue. DneKTpudeckoe COnpoTUBIeHue. 3akoH OMa Il yyacTKa LeTIH.

Cuaa Toka DNEeKTPOABIKYLIAsl CHJIa UCTOYHHKA TOKA. 3akoH OMa 115l [TOJTHOM LIeTH.
JlaGopaTopHoe 3aHsITHE. 2/14
HccnenoBanue 3aBHCHMOCTH MOLTHOCTH, MMOTPEOIsIEMOl JIaMIION HaKaIMBaHUs OT HANPsDKEHUS Ha ee 3aKuMax.
JlaGopaTopHoe 3aHsITHE. 2/16
OmnpepesieHue yIenbHOrO CONPOTHUBIICHUS MaTepuaa
CamocTrosiTeibHasi padoTa 5
[MoaroroBka coobueHus: CBEpXIPOBOAUMOCTb.
IToaroroBka npe3eHTalyy: BUIbl HCTOYHUKOB TOKa
Tema 3.2.2. Copep:xkaHue y4eOHOr0o MaTepuasa 2/18
Buabl coennHenust [TocnenoBatensHOE COeIMHEHNE MPOBOAHUKOB M MCTOYHHMKOB TOKa. [lapasnensHoe coeAMHEHHE MPOBOJHUKOB M MCTOYHHKOB TOKA.
NPOBOJHMKOB H [TpaBuna Kupxroda. Pabora 1 MOIIHOCTE TOCTOSTHHOTO ToKa. 3akoH Jlxkoyis — JleHna.
HCTOYHUKOB TOKA JlaGopaTopHoe 3aHsiTHE. 2/20
ITpoBepka MOCIeA0BATENBHOIO U MAPAJIICIIEHOIO COSIMHEHUS PE3UCTOPOB.
IIpakTuyeckoe 3aHsTHE. 2/22
Penrenue 3a7a4y Ha cMelIaHHOE COeIMHEHNE PE3UCTOPOB U HCTOYHUKOB TOKA.
Tema 3. DileKTpHYeCKHIl TOK B pa3JMYHbIX Cpeiax
Tema 3.3.1. Coaepxanue y4e0HOro MaTepuaJia 2/24
DJIeKTpUYeCKHil TOK B KoHTakTHast pa3HOCTH MOTEHIUAIOB U PadoTa BBIX0A. DIEKTPUUECKUH TOK B 3JIEKTPOIUTAX. 3aKOHBI AIEKTPOJIN3a. DIIEKTPUIECKUN TOK
MeTaNIaxX, KHUIKOCTAX, | B BaKyyme. DJIEKTPOHHO-Ty4eBast TpyOKa. DIEKTPUUECKHUIA TOK B Ta3ax.
BaKyyme, razax CamocTosiTeJbHAsi padoTa 4
[MoaroroBka WHAMBUAYaIBHOTO MpoekTa. OdopMiieHHe OTYETHOH AOKYMEHTAIMH, MPE3CHTAMOHHOTO Marepuaia Jisl JeMOHCTpaIn
PE3yIbTATOB PadOTHI
Tema 3.3.2. Coaepxanue y4eO0HOro MaTepuaJia 2/26
DJleKTpUYecKHii TOK B DneKTpuyecKuil TOK B moiynpoBoaHuKax. CoOCTBEHHas! MPOBOAMMOCTH TOIYIIPOBOAHUKOB. [IpuMecHast mpOBOAMMOCTH. DIEKTPOHHO-
MOJIyIIPOBOAHHKAX JBIPOYHBIH Tiepexo. [1omynpoBoJHUKOBbIE IPHOOPBI.
CamocTosiTesibHast padoTa 1
IToaroroBka cooOIIEHMIA:
IInazma
Busl ra3oBoro paspsizia 1 UX IpUMEHEHHE
Tema 3.4. MaruuTHoe noJe
Tema 3.4.1. Conep:xanue yueOHOro MaTepuaJa 2/28
MarHuTtHbIe Bekrtop MarHuTHOM WHAYKOMM. JIMHUM MarHUTHOM HMHAYKUMH. 3akoH Awmmepa. MarHUTHOE TOJ€ NPSIMOTO U KPYTOBBIX TOKOB,
B3aMMO/IeiiCTBHSL. COJICHOMJIA, TOCTOSIHHOTO MarauTa. B3anmoaeiicTBusI napaiebHBIX TOKOB. MarHuTHas MOCTOSIHHASL.

12




B3anMopaeiicTBUS TOKOB

CamocTrosiTeibHasi padoTa
IToaroroBka pedepaTos:
HWcropus m3o00peTeHnss MarHuTa
[Tpumenenue cuibl Amnepa.

Tema 3.4.2. Conep:xanue yueOHOro MaTepuaJia 2/30
Cuaa Jlopenua. JBrkeHne 3apsHpKeHHOW 4YacTHIlbl B MarHUTHOM mone. Cuia Jlopenma. MarHUTHBIE MOMEHT KOHTypa C TOKOM. MarHWTHBIA TMOTOK.
MarnuTHbIe CBOICTBA Pabora mo mepemMerennto MpoBOIHNKA C TOKOM B MATHUTHOM I10JIe. MarHuTHBIE CBOWCTBA BEIIIECTBA.
BellecTs IpakTuyeckas padora. Pemenve 3a1a4 Ha 3ak0oH Amnepa u Ha cuity JlopeHua. 2/32
CamocrosiTeibHast paboTa 2
[MoxroroBka npe3eHTaIMK: DIESKTPOU3MEPHUTEIbHBIC IPUOOPEHI.
IloaroToBka npe3eHTaluu: OpUMeHeHne cuibl JlopeHna
Tema 3.5. Cojep:xaHue y4eOHOr0 MaTepuasa 2/34
DJIeKTPOMATHUTHASA SIBnenue snextTpomarHuTHOM MHAYKIMH. OmnbiTel Papanes. [Ipasuno JleHna. 3akoH 371eKTpOMarHUTHON MHAYKUMHU (3akoH Dapajnes).
HHIYKIHS BuxpeBoe snextpuyeckoe mojue. Bpamienune paMku B MarHuTHOM moje. ['eHepaTop 3/eKTpHYecKOoro TOoKa. SIBlIeHHe CaMOMHIYKIMH.
WNupykruBHOCTE. B3anmuas unnykius. Tparcdopmarop. DHEprust MArHUTHOTO TOJIS. DJIEKTPOMATrHUTHOE TI0JIE.
IIpakTuyeckasi padora. Penenune 3a1a4 Ha 3aKOH AJIEKTPOMArHUTHONW MHAYKIIMH. 2/36
Tema 3.5.3. Coaepsxanue y4eO0HOro MaTepuaJia 2/38
IIponsBoacreo, [IpousBoxacTBO, mepenavya U notpedieHue 3MeKTpodHepruu. [Ipobnemsr sHeprocOepexenns. TexHuka 0€30MaCHOCTH B OOpaIeHUH C
nepexava u 3NEKTPOIPUOOPAMH.
norpedienue CaMocTosiTeJibHast pafoTa 3
JJIEKTPO3HEPTHH [ToxroroBka mpe3eHTaIMu (Ha BHIOOD):
OddexTHBHOE UCTIONH30BAHNE IIIEKTPOIHEPT HH.
AJbTEepHATHBHbIE HCTOUHUKHU SHEPIHU
Tema 3.6. Dj1eKTPOMarHUTHbIE KOJI€OAHUS M BOJIHBI
Tema 3.6.1. Conep:xanue yueOHOro MaTepuaJa 2/40
DJIeKTPOMATHUTHBIE CBoOonHBIC 37EeKTpHUecKre KojeOaHus B KoseOaTelbHOM KOHType. llpeBparueHust sHeprum B KosiebaTensHOM KOHType. CBOOOAHBIE
KOJIe0aHus He3aTyXalollue 3JIeKTpoMarHuTHble KoneOaHus. Popmyna Tomcona. BreiHyXIeHHbIE 31eKTpoMarHUTHBIE Konebanus. ['enepartop
TIEPEMEHHOTO TOKa.
JlaGopaTopHoe 3aHsITHE. 2/42
OHpe}leHeHI/Iﬂ OJICKTPOMArdMTHBIX BOJIH
CamocTrosiTenbHast padoTa 2
[TonroroBka cOOOIIEHHsI: HA TEMY PaAHOIOKALIHUSI.
Tema 3.6.2. Conep:xanue yueOHOr0 MaTepuaJa
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Pe3ucrop, konaencarop
U KaTylKa
HHAYKTHUBHOCTH B LECIIH
TepeMeHHOr0 TOKA

IIpakTH4yeckoe 3aHATHE
Pe3ucTop, KoHAEHCATOP M KaTylIKa WHAYKTUBHOCTH B IIETIM IIEPEMEHHOI0 Toka. 3akoH OMa 11 Leny NepeMeHHOro Toka. Pe3oHaHC B
L[ENH IEPEMEHHOTO TOKa. MOIIHOCTE IEPEMEHHOTO TOKa. JIeMCTBYIOINE 3HAYCHNS CHIIBI TOKA U HAITPSDKCHUS.

2/44

Tema 3.6.2. Coaeprxanue yueOHOro MaTepuaJia 2/46
DJIeKTPOMATHUTHbBIE OJEeKTPOMarHuTHbIE BOJHBI M UX CBOWCTBA. DHEPreTUYECKUE XapaKTEPUCTUKU 3JICKTPOMArHWTHOH BoJiHBL. [IpuHIMI pannocBs3u.
BOJIHBIL. IIpnHIMN Nzobperenne paguo A.C. [lonoseim. [IpuHIHI TeeBU3MOHHON CBSI3U. Pa3BuTie MOOMIFHON CBS3H.
paanocBs3n KonTpoabhas padoTa nmo pazgeny Ji1eKTPOANHAMHUKA
Paspea 4. OnTuka
Tema 4.1. J1eMeHTHI reoMeTPUYeCKOil ONTHKHA
Tema 4.1.1. Conep:xanue yueOHOro MaTepuaJia 2/48
OcHOBHBIE 32KOHBI 3aKoHBI OTpaKeHUS U nperomiieHus ceeTa. [lomHoe BHyTpeHHEe oTpaxernue. [Lmockoe 3epkano. Chepuaeckne 3epkana. ToHKHE THH3HL
ONTHKH. JINH3BI [Hoctpoenune m3o0paxkeHwit B trH3ax. Jlyma. OnTryecKuii MUKPOCKOTI.
JlaGopaTopHoe 3aHsiTHE. 2/50
OmnpeneseHue moxasaresst IpeloMIICHHS CTeKIIa
IIpakTuyeckasi pabora. Penienre 3a1ad Ha MOCTpOCHUE N300PKEHUS B JIMH3AX. 2/52
CamocrosiTenbHast padoTa. 5
ITonroroBKa Npe3eHTaIK: OTPAKEHHS U IPETOMIICHHUS CBETA
Tema 4.1.2. Conep:xanue yueOHOro MaTepuaJa 2/54
IIpupona ceera. KopnyckynsipHast 1 BonHOBasi npupoja csera. IloHsTne 00 3neKTpoMarHUTHOW mpupone cBera. POTOMETPHUUECKUE BEIMYMHBI U HX
OcHoBbI (hoTOMETPUU €IMHULBL. 3aKOHBI OCBEILICHHOCTH.
JlaGopaTopHoe 3aHsITHE. 2/56
IIpoBepka 3aKOHOB OCBEIIEHHOCTH.
Tema 4.1.3. BoaiHoBasi onTuka
Tema 4.1.4. Coaepxanue y4e0HOro MaTepuaJia 2/58
HNuTepdepennus ceera. | Metoabl HabmroaeHs nHTEpepeHnn cBeta. Hekoropele npuMeHeHus nHTepdepenimu. Judpakius cBeta. J{ndpakinnonHas pemerka.
Andppaxuus cera JlaGopaTopHoe 3aHsITHE. 2/60
Omnpeenenre AIMHBI BOJHBI AU(PPAKIIMOHHON PeIIEeTKOM.
Tema 4.1.5. Coaeprxanue y4eO0HOro MaTepuaJia 2/62
Hoasipu3zauus cBera. [onspuzanus ceeta. [longapusauus cBera npu OTpaKeHUU M NPEIOMIICHHM Ha TpaHMLE JBYX TUAJIEKTpUKOB. Jucnepcus ceera. LlBera
Hucnepcus ceera Tes1. Pasnnune nudpakinoOHHOTO U IPU3MAaTHYECKOIO CIIEKTPOB.
Tema 4.1.6. Conep:xanue yueOHOro MaTepuaJa
Bunsbl ciekTpoB n IIpakTH4eckoe 3aHATHE 2/64
U3J1y4eH Ui Bugsl ciektpoB. CriekrpasibHblii aHann3. dddext Jomnepa. Buapl n3nydenuii (1mkana 31eKTpOMarHUTHBIX BOJH)
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CamocTrosiTeibHasi padoTa 6
IloaroToBKa Mpe3eHTANN HHANBUAYAIEHOTO MMPOEKTa
Pa3znen 5. CtpoeHue aToMa H KBaHTOBasi (pu3nka
Tema 5.1. Coaeprxanue yueOHOro MaTepuaJia 2/66
KBanToBasi onTuka 3aKkoHBI TEMIOBOro M3nydeHus. PotodddekT u ero 3akoHbl. PoToHBL. YpaBHeHHe DiHmITelHa AN hortoaddekra. laBieHue crera.
BosiHOBBIE M KOPIIYCKYJISIPHBIE CBOMCTBA CBETA.
Pemenne 3aa4 Ha 3aK0HBI poTodPPeKTa.
Tema 5.2. Conep:xanue yueOHOro MarepuaJa 2/68
JneMeHTHI PU3UKU Monenu atoma Tomcona u Pesepdopna. Jluneituareie ciektpsl. [Toctynatel bopa. Cniektp aToma Bogopoaa o Teopuu bopa.
aroma Koncyabramms: Dddext Hortepa. KBantoselii renepatop. KopnyckynspHO-BOTHOBOM Ayalli3M CBOHCTB YaCTHII BEIIECTBA. 3
Tema 5.3. DjieMeHTHI (PU3NKH ATOMHOI0 si/IpPa
Tema 5.3.1. Conep:xaHue yae0HOT0 MaTepHaJa 1/69
PaguoakTuBHOCTH EcTtecTBeHHas paiMoakTUBHOCTD U €€ BUIBL. 3aKOH PaJHOaKTUBHOTO pacmnana. buomornueckoe aecTBre pagioakTUBHBIX U3TyUYCHUN.
MakcuMmanbHas yueOHas Harpyska (Bcero) 104
Obs3arenbHas ayIuTOpHas yueOHas Harpys3ka (Bcero) 69
B TOM YHCJIE:
MPAKTHYECKUE 3aHATH 16
CamocrosTenpHast pabota odyuatorerocs (Bcero) , 29
B TOM YHCJIE:
camocTosTenbHas paboTa HaJl UHAUBUAYAIBHBIM IIPOEKTOM 10
Koucynpranuu 6
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O ITPE/IMETA

3.1. MaTepuajbHO-TEXHHYECKOE O0ecrieueHne

[Iporpamma y4eOHOTO IIpeaAMETa peaanu3yercs B ydeOHOM KaOMHETe (PU3HKH.

OodopynoBanue y4ueOHOro KabuHeTa:

VYuebHass MeOenb. BupeonpoeknmoHHOE 000pylIOBaHHE: KOMIIBIOTED, IPOEKTOp, 9SKpaH,
MHOTO(QYHKITIOHATBPHOE  YCTPOWMCTBO,  CPEIACTBA  3BYKOBOCIPOHW3BEICHUS.  BOIBTMETpHI,
aMIIepPMETPbI, BAaTTMETPbI, JUHAMOMETPHI, TICUXPOMETpP, PEOCTATHI, PE3UCTOPHI, BHINPIMHUTEIH
TOKa, MOJEIM KPUCTALIMYECKHX PEIICTOK, MOJENb JIBUTaTelis BHYTPEHHETO CrOpaHWs,
TpaHchopmaTop, mpuOOp AN JEMOHCTpauuu TpaBwia JleHna, mpuOOp IEeMOHCTPAIMOHHBINA
BpAIICHUS PAMKH C TOKOM B MarHUTHOM TIOJI€, SJIEKTPOMATrHHUT, KAJIOPUMETPhI, MUKPOMETP, HAOOP
0 TEOMETPUYECKOH ONTHKE, MNPHOOp Ui ONPENEICHUsT CBETOBOW BOJHBI, MOJENb
ANEKTPOABUTATEISI, CHHXPOHHBIN JIBUTATEIb.

3.2. UndopmanuonHoe odecrneyenne o0yueHust
OcHOBHBIC HCTOYHHMKH:

1. Bacunse B. A. ®wusumka: yde6Hoe mocodme mius CITIO / A. A. Bacuiwes, B. E.
®epnopos, JI. [. XpamoB. — 2—e u3a., ucnp. u gon. — Mocksa: Opaiit, 2019. — 211 c. — Teker:
aneKTpoHHbIN. Pexxum noctyna: https://biblio—online.ru/viewer/fizika—438066#page/2
JlonoJiHuTeIbHbIE HCTOYHMKH:

1. [Tepensman . U. 3naete au Bl pusuky? / 5. U. [lepensman. — Mocksa: IOpaiir,
2019. — 238 c. — TekcT: AMeKTPOHHBIH.

Pexum noctyma:

https://biblio—online.ru/viewer/znaete—li—vy—fiziku—438186#page/2

2. @upcoB A. B. ®usmka: yuebnuk ans CIIO / A. B. ®upcos; nmoxg pen. T. .
Tpodumonoit. — 7—e u3a., crep. — MockBa: Akagemus, 2018. — 352 c.

3. Camoitnenko I1. . Coéopuuk 3amau u Bomnpocos 1o ¢gusuke / [1. K. Camoiinenko, A. B.
Ceprees. — Mocksa: Akanemus, 2018. — 176 c.

HNurepHer-pecypcnl:

1. www.fizkaf.narod.ru Caiit nis yuureneit pusuku: Metonuka o0yuenus pusmke.

2. www.lseptember.ru/- I'azera "®u3uka". MU3natensckuit 1om "1 cenTsaops"”

3. www.ifizik.ru/ SA®u3uk.ru - HOBOCTH PU3MKU, TOcoOHE, PYKOBOJICTBO U PEKOMEHAAIMH IS

yUUTEJeH U CTYy/IE€HTOB

4. http://college.ru/physics/ - «OTkpbiTasg @usnkay, yueOHbIN KOMIBIOTEPHBIN KypcC 10 (pU3HKE.

5. http://schools.techno.ru/sch1567/metodob/index.htm - BupryansHoe METOUYECKOE

o0beTMHEeHNE yunuTenel (U3NKH, aCTPOHOMHUH U €CTECTBO3HAHUS.

6. http://www.infoline.ru/g23/5495/physics.htm - Caiitr «®Pu3nka B aHUMAIMIX», COACPKHUT

aHuMaluu (Buaeo(parMeHThl) Mo BCeM paszzeniaM (U3HKH.

7. http://www.int-edu.ru/soft/fiz.html - «KuBast ®uzukay», odyyaromas nporpamMma 1o Gu3uke.

8. www.cacedu.unibel.by/partner/bspu/pilogic/ -  IIporpaMMHO-METOIUYECKUN  KOMILIEKC

«AKTUBHas pu3uKa'.

9. http://www.curator.ru/e-books/physics.html - O0630p 31eKTpOHHBIX Y4EOHHUKOB U Yy4EOHBIX

nmoco6uii mo pusuke.

10. http://metodist.il.ru/ - Metoauct.ru. Metoanka npemnoaBanus GU3HKH.

11. http://fisika.home.nov.ru/ — JIng yuureneit puzuxu

12. http://www.gomulina.orc.ru/ — BupTyanbHblii MeTonU4YecKui KaOWHET y4yuTens (QU3UKU U
aCTPOHOMMHU

13. http://physics.nad.ru/, http://webserver.nm.ru/animations.html — Axnumamus Qusnyeckux
IIPOLIECCOB

14. http://astronom-ntl.narod.ru — ActpoHoMust 1 GpU3MKa Ha JIAJOHU

15. http://kvant.mccme.ru/rub/7B.htm — 3agaun no ¢usuke: 3anayHuk xKypHaia "Ksant"
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http://www.fizkaf.narod.ru/
http://www.1september.ru/
http://www.ifizik.ru/
http://college.ru/physics/
http://schools.techno.ru/sch1567/metodob/index.htm
http://www.infoline.ru/g23/5495/physics.htm
http://www.int-edu.ru/soft/fiz.html
http://www.cacedu.unibel.by/partner/bspu/pilogic/
http://www.curator.ru/e-books/physics.htm
http://metodist.i1.ru/
http://fisika.home.nov.ru/
http://www.gomulina.orc.ru/
http://physics.nad.ru/
http://webserver.nm.ru/animations.html
http://astronom-ntl.narod.ru/
http://kvant.mccme.ru/rub/7B.htm

4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHHMSA YYEBHOI'O IPEAMETA

Pe3ybTaThl 0CBOEHMS
yueOHOro nmpeamera

OcHOBHBIE TOKA3aTeJIU OLIEeHKH
pe3yJabTara

®opMBbI H METOABI
KOHTPOJISI U OLIeHKHU
pe3yJbTaTOB 00y4eHus

JIP.1 Poccuiickas
TPaKIAHCKYIO UJICHTUYHOCTb,
MaTpUOTU3M, VYBAXKEHHE K CBOEMY
Hapoay, 4YyBCTBa OTBETCTBEHHOCTH
nepen PoauHo#, ropmoctd 3a cBOM

Kpai, cBow Poxauny, mnpomnuioe u
HaCTOAIIEe MHOTOHALIMOHAJILHOTO
Hapoa Poccun, YBayK€HUE

TOCYJapCTBEHHBIX CHUMBOJOB (Tepo,
¢ar, TuMH);

cImoco0eH CaMOCTOSITEILHO
OTIPEICIIATH 1IEJTH, 3a/1aBaTh MApaMETPhI U
KPUTEPHUH, 110 KOTOPHIM MOKHO
OTIPEJICIIUTh, YTO IEJTh JIOCTUTHYTA

YcTHBIN onpoc

O1eHKa BBITTOTHEHUS
MPaKTUYECKUX PadoT

HuddepeHnrpoBaHHBI
U 3auer

JIP.2 I'paxxnanckyro
MO3UIMI0  KaK  aKTUBHOTO W
OTBETCTBEHHOI'O 4JIEHA POCCHICKOIO

criocobeH WCTIONTB30BATh
JIOCTIDKEHHST COBPEMCHHBIX TEXHOJIOTHIMA
npu paboTe pa3HOOOPA3HBIX CPEIACTB

YcTHBIM onpoc
O1LieHKa BHIIOJIHEHUS
MPaKTUYECKUX padoT

o01ecTBa, OCO3HAIOIIETO cBoU | HH)OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX JduddepenuupoBanHbl
KOHCTUTYL[UOHHBIE npasa U | TEXHOJOTUH B po¢heCCHOHANBHON | i 3a4eT
00513aHHOCTH, YBaXKAlOIIETO 3aKOH W | NEATCIBHOCTH B COOTBETCTBUH  C
IIPaBONOPAIOK, oOyafaroniero | TpeOOBaHUSIMHU HOPM 3THKU
YyBCTBOM COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO
MIPpUHUMAIOIICTO TpagulIUOHHBIC
HaIMOHAJIbHBIC U OOLIECUEIOBEUECKHIE
T'YMaHHUCTHYECKHE u
JIEMOKpaTHYeCKHe [IEHHOCTH;
JIP.4  CdhopMupOBaHHOCTD CHOCOOCH OLIEHWBATH Pa3UYHbIC YcTHbIH ompoc

MHUPOBO33PEHHSA, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS

MOJCIIBHO-CXEMAaTHUECKHE CPEICTBA IS
MIPEACTABICHNUS CYIIECTBEHHBIX CBS3CH U

OrLeHKa BRIIOJIHEHUS
MPaKTHYECKUX paboT

HAayKd W OOIIECTBEHHOW TNPAKTHKH, | OTHOIICHUH, a Takke MPOTHBOPEUHH, OreHKa BBITTOJHEHHH
OCHOBaHHOI'O Ha MAJIOTe KyJIbTYp, a | BBIIBICHHBIX B WH(GOPMALMOHHBIX | HHIUBUILYaJIbHOTO IIPOEKTa
TaKkKe Pa3IMYHBIX ($hopM | HCTOYHHKAX
00IIeCTBEHHOT'O CO3HAHU,
OCO3HAaHUE  CBOEro  Mecra B
MOJINKYJIETYPHOM MHDE;

JIP.S  CdopmupoBaHHOCTD JEMOHCTPUPYET  JKEJIaHHEe K VYceTHsll onpoc
OCHOB caMOpa3BUTHS U | CaMOpa3BUTHI0O W CaMOBOCIHTAaHUIO B OreHKa BBITTOJIHEHUS

CaMOBOCIIMTAHUSI B COOTBETCTBHH C
00I11€YETIOBEYECKUMH [IEHHOCTSIMHU U
uaeasaMu TPa)KTaHCKOTO OOIIECTBa;
FOTOBHOCTb M CIIOCOOHOCTH K
CaMOCTOATENIbHOM, TBOPYECKOH U
OTBETCTBEHHOM JIESATEILHOCTH,

COOTBETCTBHHM C  OOIIEUYEIIOBEYECKHUMU
LHEHHOCTSIMU M HJAEaTaMH TPa)IaHCKOTO
o01ecTBa; FOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOSITEIILHOM, TBOPYECKOMU u
OTBETCTBEHHOMW JEATEIBHOCTH;

JIP. 9 ToroBHOCTF W JEMOHCTPUPYET TOTOBHOCTH U
CHOCOOHOCTh K 00pa30BaHMIO, B TOM | CIIOCOOHOCTH K 00pa3oBaHUIO, B TOM
qucie camMo00pa30BaHuIo, Ha | yucie camMo00pa30BaHuIo, Ha
NIPOTSHKEHUN BCEH JKU3HHM; | IPOTSDKEHUU BCEW JKU3HHU; CO3HATEIBHOE
CO3HATeIhHOE OTHOIIIEHHUE K | OTHOIICHHE K HETPEPHIBHOMY
HENpPEPHIBHOMY OOpa30BaHUIO Kak | 0Opa30BaHMIO KaK YCIIOBHIO YCHEIIHON
YCIIOBHIO yCHEIHOM | Mpo(eCcCHOHaNbHOH W OOIIECTBEHHON
po(ecCHOHaIbHON W OOIIECTBEHHOM | JIEATSIILHOCTH;

JIESITENIBHOCTH;

JIP 10 DCTeTUYECKOe JEMOHCTPUPYET ACTETUYECKOE
OTHOIIEHWE K MHUPY, BKJIIOYas | OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETHUKY
3CTeTHKy  ObITa, HAYYHOTO W | ObITa, HAYYHOTO W  TEXHUYECKOTO
TEXHUYECKOTr0 TBOPYECTBA, CIIOPTA, | TBOPUECTBA, CHOPTa, OOLIECTBEHHBIX

NpaKTHYECKUX padoT
HduddepeHtmpoBaHHBI
i 3a4eT
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0OIIEeCTBEHHBIX OTHOIICHUIA; OTHOIIICHUM;
M.1 Ymenue yMEET CaMOCTOSITEIbHO  BECTH
CaMOCTOATENIbHO OMNpEAENsATh IEJH | IOMCK, aHaJU3upoBaTh, TOJIKOBATb U
JESATSIILHOCTH WM COCTaBJATh IUIAHBI | MPABWJIBHO  YIOTPEOJATH  TEPMUHBL;
JIeSITeIIbHOCTH, CaMOCTOSITEIBHO | IEMOHCTPUPYET 3HAHUS, BIIaACeT
OCYLIECTBJISITh, KOHTPOJUPOBAaTH U | HABBIKAMHU MOWCKa u aHaIM3a
KOPPEKTUPOBATh JICATEIILHOCTD; | HH(MOPMAITUH, yMEET oTOuparh
HUCIIOIB30BATh BCE BO3MOXHBIE | HEOOXOTUMYIO JIOKYMEHTALHIO,
pecypcebl TS JOCTHIKEHHS | IPABUJIBHO MPUMEHATh PECypChl s
MOCTABJICHHBIX II€Jed U pean3alvy | JOCTHKEHUS MOCTAaBJICHHBIX leNen
IUIAHOB  JICATCIBHOCTH; BBIOMpATh
YCIEUIHbIE CTPAaTErMd B Pa3IMYHBIX
CUTYaLIUSX;
M.3 BnageHue HaBBEIKAMHU BJIAJECET HaBBbIKAMH cobeceI0BaHue;
MO3HABATEIILHOM, y4eOHO- | CaMOCTOSATEIBHOMN MO3HABATEJIHLHOM, OLIEHKA BBICTYIICHUS

HCCIEAOBATENBLCKOM M IPOEKTHOU
JeSITENTBHOCTH, HaBBIKAMHU
paspeleHust npo0JeM; CIOCOOHOCTh
U TOTOBHOCTh K CaMOCTOSTEIHLHOMY
MOUCKY METO/IOB peleHus
MNPaKTUYECKUX 3aaad, IMIPUMCHCHHIO
Pa3IMYHbIX METOAOB IMO3HAHMA,;

y4e0HO-MCCIIEeI0BATENbCKON U TIPOSKTHON
JesTeIbHOCTH B cdepe T'yMaHUTapHBIX
HayK

Ha 3aHATUH,

OLIGHKAa B  paMKax
TEKYILEeTo KOHTPOJIAL: -
pe3yiIbTaToB BBITOJIHEHUS
JIOMaIrHe padoTh;

- pe3yabTaToB
BBITTOJIHCHUA WHAWBUAYAJIbHBIX
KOHTPOJIbHBIX 33/IaHHH;

M.4 I'oToBHOCTE n
CIIOCOOHOCTE K  CaMOCTOSITEILHOM
HH(POPMAITMOHHO-TTO3HABATEIEHON
IEATENPHOCTH, BIAJEHUE HaBBIKAMH
TIOJTYICHHUSI HEO00X0IUMOM
HHGOPMAIIMK W3 CIOBapeil pasHBIX
TUIOB, YMEHHE OPHECHTHPOBATHCS B

Pa3IMYIHBIX HUCTOYHHUKAX
WHpOPMAITUH, KPUTHYECKU
OLICHWBATh W  WHTEPIPETHPOBATH
uHpopManuio,  HOIyYaemyrw U3

Pa3JIMYHbIX HCTOYHUKOB,

yMEET CaMOCTOSITENIbHO  BECTH
MOUCK, AaHaJU3UpOBaTh, TOJKOBaThb U
NPaBUIBHO  yNOTPEONATh  TEPMHUHBL;
JEMOHCTPHUPYET 3HaHUS; BJIaJeeT
HaBbIKaMH MOMCKa u aHanu3a
WHPOPMAIIH, yMeeT KpUTHYECKU
OLIEHUBATh MOIY4YECHHYIO HH)OPMAIIHIO

cobece0oBaHUE;
OLICHKAa BLICTYHJ'ICHI/ISI
Ha 3aHITHH;

M.S VYMeHue HCIONIB30BaTh
cpeactBa  MHGOPMALMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI
(mamee - WKT) B pemenun
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W
OpraHU3aIMOHHBIX 3a7a4 c
COOJTIOIEHNEM TpeOoBaHUN
SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH,
TUTHCHBL, pecypcocOepekeHus,
IIpaBOBbLIX W I3TUYECKUX HOPM, HOpPM
nH(OPMAITMOHHOM 0€30MaCHOCTH;

3HAET OCHOBHbIE HOPMAaTUBHBIC
MIPaBOBHIE JIOKYMEHTBHI,
perinaMeHTUpylomue chepy COUUATbHBIX
OTHOLUEHUH; BHIOUpaeT JIEHCTBUSI,
COOTBETCTBYIOIIUE 3aKOHOATENLCTBY PO
U OITUYECKMM HOpPMaM B CHTyalluu
oOlIeHus; BiajiceT yYMEHUEM WCKaTh U
HaXOAUTh KOMIIPOMHCCHI

OLICHKa ayJUTOPHON M

BHEAYIUTOPHOU
CaMOCTOSITENTLHON paboThI
CTYJEHTOB;

HaOJII0/IeHHE W OLCHKa
BBIMIOJIHEHNSI ~ MPAKTUYECKUX
EeUCTBUH:

BBICTYIUICHHE  TIepel

ayAMTOpHEN ¢ COOOIIeHUEM 110
TeMam;

M.9 BnageHue HaBBIKAMHU
MMO3HABATENLHOW  pedIeKCun  Kak
OCO3HaHUSI COBEPIIAEMBIX JIEUCTBUI
W MBICIUTEIBHBIX MPOLECCOB, UX
pe3yabTaTOB U OCHOBAHUM, I'paHUIL
CBOCTO 3HAHUWA W HE3HAHHs, HOBBIX
IO3HABATCIIbHBIX 3ala4 U CPEACTB UX
JIOCTUKEHHS.

BJIAJIEET HaBbIKAMH
MO3HABATENLHOMN pedutekcun Kak
OCO3HAHMUSl COBEPILIAEMBIX JIEUCTBUH U
MBICJIUTEIIbHBIX IPOLIECCOB, ux
pe3ylbTaTOB U  OCHOBAaHUM, TI'paHUIL
CBOCrO 3HaHHUA ©W HCE3HAHHs, HOBBIX

IMMO3HABATCIIbHBIX 3aJa4 W CPEACTB HX
JOCTHXXCHUA

II. 1 chopmMupoBaHHOCTH
MPEACTABICHUI O POJM U MECTE
(U3UKH B COBPEMEHHOW HAYYHOU

chopMUPOBAHO
MPEACTABICHUSI O POJIM U MECTe
GU3MKA B COBPEMEHHOM HAy4YHOM

VYcTHbIH onpoc

O1ieHKa BBIIOJIHCHUS
MPaKTUIECKUX PadoT

OreHKka BBINOIHEHHH
WHAWBUIYJILHOTO ITPOEKTa

18




KapTUHE MUDA; MMOHUMaHHe
¢buznyeckoi CYIIHOCTH
HaOrogaeMeIX BO  BcelleHHON
SIBJICHU; IIOHUMAaHUE ponu
(10737041 B dhopmupoBaHUHU
Kpyrozopa u (yHKIMOHAJIHLHOU
rPaMOTHOCTH  4eJoBeKa Ui

PCHICHUA NPAKTHYCCKUX 3a/1a4,

KapTHUHE MUpa; IMOHUMaHHUe
(bU3HYECKON CYIIHOCTH HAOIIOAaeMbIX
BO BceneHnoll sABICHWM; NOHMMaHUE
pomun  ¢u3uku B (OPMHPOBAHUU
Kpyrosopa u (YHKIIMOHATLHOM
rPaMOTHOCTH YEJIOBEKA JJI pelIeHUs
MPaKTUYECKUX 33/1a4;

II. 2 BJIAJICHUE BJIAJICET OCHOBOIIOJIAraroIIMU
OCHOBOTIOJIAraroIuMU buznuecKuMu MMOHATUSIMH,

(bu3mIeCKUMHU TOHSTUSIMH, | 3AKOHOMEPHOCTSIMH,  3aKOHAMH U
3aKOHOMEPHOCTSIMU, 3aKOHAMU W | TEOPUSIMHU; YBEPEHHOE IOJb30BAHUE
TEOPUSIMU; yYBEpEHHOE | (PU3UIECKOM TEPMHUHOJIOTHUEN U
I0JIb30BAaHUE (U3HYECKON | CUMBOIIUKOM;
TEPMHUHOJIOTHEH U CUMBOJIUKOM;

I1. 3 BIageHue OCHOBHBIMU BJaJIeCT OCHOBHBIMH OLICHKA ayTUTOPHOU U
METOJaMH HAay4YHOTO ITO3HAHUS, | METOJAMH Hay4HOI'O MMO3HaHUA, BHEAYTUTOPHOU
HCIIOJIb3yEMbIMU B ¢u3uKe: | UCTIIOIB3yEeMBIMU B dusnke: | CAMOCTOATENLHON paboTsI
HaOIIoIcHuE, ONMCaHMe, | HaOIIOJECHNUE, ONMCaHHWe, H3MepeHue, | CTYACHTOB,

M3MEPEHHE, SKCIIEPUMEHT; YMEHHUSI | SKCIICPUMEHT; YMEHHUs 00pabaThiBaTh HaOIIOICHHE 1 OlEHKA
00pabaThIBaTh pe3yJIbTaThl | PE3YJbTAThI HU3MEPEHHUI, BZIP:HH?M TPAKTIHECCKIX
U3MEpPEHU, 0oOHapyXMUBaTh | OOHAPYKUBATh 3aBUCHUMOCTb MEXKIY Act TBHH.BBICTYHJ'IGHI/Ie neper
3aBHCUMOCTD MEXIYy | (PU3HUYECKUMU BEIMIMHAMY, | avriuropueii ¢ cOOBIICHHEM 10
buznuecKkuMu BEITUYMHAMHU, | OOBSICHATH MOTYYECHHBIC PE3yJIbTATHI U Temam;
O0OBACHATH IIOJyYECHHBIE | €JaTh BBIBOBIL,

PE3YIbTATHI U 1€J1aTh BEIBOJbI,

II. 4 chopmMupoBaHHOCTH
YMEHHS ~ pemarh  (U3HUYECKUE
3a/1a4un

TPaMOTHO peraeT pu3nyecKue
3aa4n

II. 5§ chopmupoBaHHOCTH
YMEHUSI MPUMEHATH MOIYyYEHHbIE
3HaHUS 1 OOBSICHEHHS YCIOBHI
MpOoTeKaHUus (HU3UYECKUX SBICHUI
B TPUPOAE U M TPUHITHS
MPaKTUYECKUX penieHui B
MMOBCEIHEBHOMN JKU3HH;

chopMHUPOBAHBI yMEHUS
MPUMEHATH TOJTYYEHHbIE 3HAHUS s
OOBSICHEHUSI  YCIIOBUM  TPOTEKaHUS
buznyecKux SBICHUN B MPHUPOJAE H
TSt MPUHATHUS MPAKTUYECKUX
pPELIECHNI B IIOBCETHEBHOM KU3HU;

II. 6 cdopmMHupOBaHHOCTH
COOCTBEHHOM MO3ULUHU 1o
OTHOLICHHIO K  (pu3HNYecKoi
uHpopMaluy, TOTy4yaeMol U3
pa3HbIX HCTOYHHUKOB;

JIEMOHCTPHPYET COOCTBEHHYIO
MNO3UIMI0O  TI0  OTHONIGHHIO K
buznueckoit UHpOpMAIHH,
MOJTy9aeMOM U3 Pa3HBIX UCTOYHUKOB;

II. 7 chopmMupoBaHHOCTH
CHUCTEMBI 3HAHUH 00 o0O0mmx
($U3MYECKUX  3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSX, MPEACTABICHUI
O JeWcTBUM BO  BcenenHoit
(U3MYECKUX 3aKOHOB, OTKPBITBIX
B 36MHBIX YCIIOBHSIX;

c(hOPMHUPOBAHHOCTb  CHUCTEMBI
3HaHUM 00 o0mMX  (U3NIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
MPEICTAaBICHUA O  JEUCTBUU  BO
Bcenennoit  (u3MYECKUX  3aKOHOB,
OTKPBITHIX B 3€MHBIX YCJIOBHSIX;

II. 8 chopmupoBaHHOCTH
YMEHUS HCCIIEIOBATh u
aHAJTM3UPOBaTh  pa3HOOOpa3HbIE
busnveckne sABICHHUS U CBOWCTBA

chopMHUPOBAHBI yMEHUS
HCCIIeI0BATh u aHaJTU3UPOBATH
pa3zHooOpa3Hbie (hU3HUECKUE SBICHUS
U CBOHCTBA OOBEKTOB, OOBICHATH
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00BEKTOB, OOBSCHATH TPUHIUIIBI

MPUHLMITBI PabOThl U XapaKTEPUCTUKU

paboThI u XapaKTepUCTUKH | TPHOOPOB M YCTPOWCTB, OOBSCHATH
puOOpPOB u YCTPOMCTB, | CBSI3b OCHOBHBIX KOCMHUYECKHUX
OOBSICHATH  CBA3b  OCHOBHBIX | OOBEKTOB C reo(pu3nIeCKUMHU
KOCMHUYECKHUX 00BCKTOB C | ABIICHHUSIMU,
reo()U3NIeCKUMH SIBIICHUSIMU;
I1. 9 BiajgeHWe yMEHUSIMU JTEMOHCTPHUPYET YMCHHE OLIEHKA ayJUTOPHOU W
BBIBUTATh TUIIOTE3bl HA OCHOBE | BHIIBHTATh THUIIOTE3bl HA OCHOBE | BHEAYJIUTOPHOM
3HAHUS OCHOBOIOJATAIOIINX | 3HAHUS OCHOBOTIOJIATAIOIIMX | CAMOCTOATEIbHOM paboThI
(GU3MYECKUX 3aKOHOMEPHOCTEH W | pU3MYECKUX  3aKOHOMEpHOCTei  u | CTY/CHTOB,
3aKOHOB, MIPOBEPSTH HX | 3aKOHOB, MIPOBEPATH ux Ha0MOJeHHe 1 OLCHKa
IKCIIEPUMEHTAILHBIMH OKCIIEPUMEHTAIBHBIMUA  CPEJCTBAMH, ;Z;T:TJ;I:I;H,M MPAKTHHECCKHX

cpeactBamMu, (HopMynupys Ueib
HCCIIEOBAHUS;

dbopMynupys 1eb UCCIIeI0BaHuUS;

I1. 10 Bragenue MeToaamMu BJIaJEET METOAaMH
CaMOCTOATENIHOTO TUIAHUPOBAHUSI | CAMOCTOATEILHOTO TUIAHUPOBAHUS U
u MIPOBEICHHS (bU3UYECKUX | TIPOBEICHUS (bU3UIECKUX
SKCIIEPUMEHTOB,  OINHKCAaHUS U | SKCIICPUMEHTOB, ONKMCAHHS U aHAIHM3a
aHaau3a MOJIyYEHHOM | OJIy4YeHHOU HU3MEPUTEIbHOU
U3MEPUTEIILHON uHpopMaIuy, | "HPOpMaIUH, onpeeneHus
onpeeacHus JIOCTOBEPHOCTH | IOCTOBEPHOCTH MOJTy4YEHHOTO
MOJIYYEHHOTO pe3yJIbTaTa pe3ynbTaTa

II. 11 chopmMupoOBaHHOCTH chopMHUPOBAHO YMEHHH
yMEHUH MIPOTHO3UPOBATH, | IPOTHO3UPOBATh, AHATU3UPOBATH U
aHAIM3UPOBaTh M OIEHUBATH | OIICHUBATH IIOCJICACTBUSA OBITOBON M
MOCHEICTBUSA OBITOBOH U | POU3BOJICTBEHHOMN JEITENLHOCTH
MIPOM3BOJICTBEHHON JIEATEILHOCTH | YEIOBEKa, CBSI3aHHOW ¢ (U3MYECCKUMU
YyeJIoBeKa, CBSI3aHHOM C | mporieccamy, c MMO3UIIAHN
(buU3MYeCKUMH  TPOIECCaMU, C | IKOJIOTUYECKON 0€30MacHOCTH.
TTO3UITHAIN DKOJIOTHUECKOH
0C30ITacCHOCTH.

BBICTYIIJICHUE TIEpe]]
ayIUTOPHEH ¢ COOOIIeHHEM TI0
TeMaM;
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