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Pabouast mporpamma ydeOHOW muctuminHbl «®du3ukay pa3zpaboTraHa Ha OCHOBE TpeOOBaHUU
denepanbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTeNbHOIO CTaHAapTa cpenHero oodmero oOpa3oBaHus,
YTBEP)KJICHHOTO TpUKa3oM MwuHUCTEpCTBA oOOpa3oBaHus W Hayku Poccuiickoit  ®eneparuun
ot 17.05.2012 roga Ne 413, Ha OCHOBE MOJIOKCHHI (eaepallbHON OCHOBHOH 00IIe00pa3oBaTeIbHON
MIPOrpaMMBbl CpeIHEro 00IIero oO0pa3oBaHUs, YTBEP)KICHHOW MPUKAa30M MMHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®enepanuu ot 18.05.2023 roma Ne 371, u ¢ yderom TtpebGoBanuii denepalibHOrO
roCy/IapCTBEHHOIO 00pa30BaTeNIbHOTO CTaHJapTa MO CHEHHAIbHOCTU CPETHEro MNpOogeCCHOHATHHOIO
obpazoBanust 43.02.15 IloBapckoe M KOHAMTEPCKOE €O YTBEPXKACHHOTO MpHKa3oM MuHHCTEpCTBa
oOpasoBanus u Hayku Poccutickoit @enepanun ot «09» nexadbpst 2016 Ne 1565 u ¢ yuerom nomydaemoi
CTEUATBHOCTH

Opranuzanus-paspadorunk: MaoronpodmisHbeiii  koutemkx @OI'BOY BO  «Marautoropckuii
rocyJapCcTBEHHbIN TexHUYecKuil ynusepcurer uM. I'. . HocoBay

Pazpabomuuxu:
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1 OBIIASI XAPAKTEPUCTUKA PABOYEI IPOTPAMMBI YUEBHOI
TACIHATITAHBI

1.1 O6sacTh NpUMeHeHHsI MPOTPAMMBbI

PaGouas mporpamma yueOHOM AUCIUITTUHBI «DU3HUKAY SIBISIETCS YaCThIO MPOTPaMMBbI MTOATOTOBKH
CIEIUATUCTOB CpeaHero 3BeHa 1o crenuanbHocT 43.02.15 IToBapckoe u KoHAUTEpCKOe Aeino. Pabouas
MporpaMMa cocTaBlieHa JijIsi OYHOU (POPMBI OOyUEHUSI.

1.2 MecTto npeameTra B CTPYKTYpe NPOrpaMMbI NOATOTOBKH CIIEI[HAIHUCTOB CPETHEr0 3BeHA

VYyeOnass mucnuminHa  «®dusmka» oTHocUTCA K 0O0IIe00pa30BaTEIbHOMY IIMKIY MPOTrPaMMBbI
MOATOTOBKU CHEIUAIMCTOB CPEJHEro 3BEHa M OTHOCUTCA K mpeameTHou obnactu PI'OC cpemnero
obmiero oopazoBanusi «EcTecTBeHHbIC HAYKH.

YpoBeHb OCBOCHHS YyueOHOW muciuIuimHbl B coorBerctBum ¢ DPI'OC cpemHero oobmero
00pa3zoBaHMs YIITyOJICHHBIN.

OcBoeHre JUCIUTIIMHBI HAIPABIECHO HA JIOCTUKEHUE CIICYIONTUX IICJICH:

¢ hopmupoBaHre WHTEpeca U CTPEeMJICHHS OOydYaloluXcsi K HAyYHOMY HW3YYEHHUIO MPHUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BHUTHE TMPEACTABICHUI O HAyYHOM METOJIE MO3HaHUS W (OPMUPOBAHUE HMCCIIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

¢ hopmMHpoBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTra U3y4eHHUs] OCHOB CTPOCHUS MAaTEPHUH H
(byHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

¢ hopmupoBaHue yMeHH OOBSCHATH SIBICHUS C UCIOIB30BaHUEM (PU3NYECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB;

¢ hopmupoBaHUEe TPEICTABICHUNA O poid (DU3UKK JUIsI Pa3BUTHUS JPYTUX CCTECTBEHHBIX HAayK,
TEXHHUKHU ¥ TEXHOJIOTHH;

PaGouass mporpamma yueOHON AucuMIIUHBI «DU3UKa» MMEET MEXIUCHUIUIMHAPHYIO CBS3b C
o0mieo0pa3oBareIbHBIMA ~ YYCOHBIMA — JTUCIUIUIMHAMU — «MareMmatuka», «Xumus», «buomorusy,
«["eorpadusi».



2 INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI YYEBHOM JUCIHTUTIJIINHBbI
OcBoeHue cojiepanus y4eOHON TUCIUTUIMHBI «DU3HKa» 00eCIeYrBAET JOCTHKCHHUE 00YUYaIOMUMHUCS CISAYIONINX Pe3yJbTaTOB:

OO0mue u npodeccuoHaIbHbIE

IInanupyemMsle pe3yJbTaTbl 00y4eHHS

KOMIIETEHIMHU JIMYHOCTHBIE / MeTanpeIMeTHbIe IIpeameTHbIC
OK 01 BsiOupare crnocoOsbl | Juunocmuvie  pesyromamoi  oceoenus  yuebnoi  Oucyunaunsl | [IPO1. cOpMHUPOBAHHOCTH MPEJCTABICHHI O POJU U
pelIeHus 3ajay | OMPAdHCalom  20MOGHOCMb U CNOCOGHOCMY  0OYMAIOWUXCA | \ocTe (DUBHKH M ACTPOHOMHH B COBPEMEHHOI HAYHOIM

npodeccCHOHATEHON JesSTebHOCTH
OPUMEHUTEIBHO K  Pa3IUYHBIM
KOHTCKCTaM

PYKOBOOCMBOBAMBCA  CHOPMUPOBAHHOL  GHYMPEHHEU  no3uyuet
JUYHOCMU, CUCMEMOU YEHHOCIHBIX OPUEHMAYUL, NO3UMUGHbIX
BHYMPENHUX yOedcoeHuti, COOMEemMCmayIoWux mpaouyuoOHHbIM
YEHHOCMAM POCCULICKO20 00Wecmea, pacuupenue HCUSHEeHHO20
onblma U onblma OeAmeNbHOCMU 6 Npoyecce peanu3ayuu
OCHOGHbIX HANPAGNIEeHUN B0CNUMAMENbHOU 0esmeNbHOCMU, 6 MOM
yucie 6 Hacmu:

mpyo06020 80CRUMANUAL:

JIP25. unmepec K pasiuuHubiM cepam  npogeccuoHanbHou
OesmenbHOCIU, YMeHUe CO8epulams 0CO3HAHMbILL 8b100p 6YOyuyell
npogheccuu u peanu3o8ul6ams cOOCMEEHHbIE JICUSHEHHbLE NIAHDbL;

Memanpeomemuvle pe3yibmamvl 0C80eHUs. YUeOHOU OUCYUNTUHBL
ompasicarom:

8.1. Osnadenue yHusepcanbHbiMu Y4eOHbIMU NO3HABAMETLHBIMU
oelicmeuamu:

a) bazosvie jocuueckue Oelicmeusl:

MPI. camocmosmenvHo Gopmyaupoeams u aKmyaiusuposamsp
npobremy, paccmampusams ee 6CeCmopoHHe,

MP2. ycmanasnueamv cyuwjecmeeHHulli NPUSHAK UIU OCHOBAHUS
071 cpasHeHusl, Kiaccugurayuu u 0000ujenus;

MP3. onpedensimv yenu OesmenbHOCMU, 3A0A8aMb NAPAMEMpPbl U
Kpumepuu ux 00CHUNICEHUs;

MP4.  eviggramb  3aKOHOMEpHOCMU U NPOMUGOpEHUs 8
paccmampusaembvlx A6j1eHUsIX;
MP5. enocumb KOppekmugvl 6 O0esmenbHOCMb, OYEeHUBAMb
coomeemcmeue  pe3yrbmamos — YeisiM, — OYeHugamv  pUckKu
nocaeocmeuii 0esmenbHOCmu,
MP6. passueamv  KpeamusHoe MbluIeHUe NpU  peleHuu

JHCUBHEHHBIX NPOOIEM;
0) bazosvie ucciedosamenvberue OeUcmseusl.
MP7. 61ad0emv  HaGLIKAMU  Y4eOHO-UCCIe008AMENbCKOU U

KapTUHE MHPa, O CUCTEMOOOpasyromiei poin GU3MKu B
pa3BUTUM  €CTECTBEHHBIX  HAyK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTMH, O BKIAJE€ POCCUMCKHUX H
3apyOeXKHBIX y4YEHBIX-(DU3UKOB B pPa3BUTHUE HAYKHU;
NMOHUMaHNE (HU3MYECKON CYIIHOCTH HaOII0JaeMBbIX
SBIIGHUA MHKpPOMHpa, MaKpOMHpa M Meramupa;
NMOHMMAHUE pOJIM AaCTPOHOMHH B TIPAKTHUECKOU
NEeSTENIbHOCTH YelIOBeKa M JlalbHEWIEM Hay4YHO-
TEXHHYECKOM  Pa3BUTUH,  POIHU (11716170:97 S
dbopMupoBaHuM  Kpyrozopa U  (PYHKIHOHAIBHOMI
IPaMOTHOCTH YEJIOBEKa JUIS PEIICHUS MPAKTUICCKHIX
3azay;

[TP62. cdopMHUpPOBAaHHOCT, YMEHHI pacro3HaBaTh
¢usnueckue sBieHus: (IPOIECChl) U OOBACHATh UX HA
OCHOBE W3YYCHHBIX 3aKOHOB: pPaBHOMEPHOE WU
PaBHOYCKOPEHHOE PSIMOJTMHEHHOE JBUKECHHE,
CBOOOJIHOE TAJICHUE TEJl, ABMKEHUE IO OKPYXHOCTH,
WHEpLUs, B3aUMOJEHCTBUE Tel, KojebaTenbHOe
JIBUKCHHUE, pe30HaHCc, BOJIHOBOE JIBUKCHIE,
muddy3us, OpOyHOBCKOE  JIBUKEHHE, CTpPOEHHE
KHUJIKOCTEH M TBEPJABIX TeN, M3MEHEHHE O0beMa Tel
npu HarpeBaHUU (oxyaxxaeHun), TEIIOBOE
paBHOBECHE, WCIApeHHe, KOHJIEHCAIWs, IUIaBJICHUE,
KpUCTAJTU3allis, KUIEHNe, BIAXHOCTh BO3/lyXa, CBA3b
CpeaHel KHHETUYECKOW SHEPTUH TETJIOBOTO JIBHKCHUS
MOJIEKYJ ¢ aOCONIOTHOW TeMIiepaTypoi, MOBHIIICHHE
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NPOEKMHOU 0eAMENbHOCIU, HABLIKAMU PA3PeUeHUs NPOOIeM,;
MPI2. 8bIAGNIAMb NPUYUHHO-CIEOCMEEeNHble  CBA3U u
AKMyanu3uposams 3a0auy, 6vl08uUams 2unomesy ee peuleHus,
HAX00umy apaymenmoi ons dokazamenbcmea ceoux
ymeepacoenull, 3a0a8ams NApamempuvl U KpUmepuu peueHus;
MP13. ananusuposamsv nomyueHuvle 8 Xo00e peuleHusi 3a0auu
pesyibmamyl, KpUMUYECKU OYEHU8AMb UX OOCHIOBEPHOCHID,
NPOCHO3UPOBAMb USMEHEHUE 8 HOBLIX YCNOBUSX,

MPI17. ymemv nepenocumv 3HAHUSA 6 NOSHABAMENLHYIO U
NPAKMu4ecKyio 001acmu HCU3HeOesmenIbHOCuU,

MPI8. ymems unmezpuposamsv 3HAHUA U3 PA3HBIX NPEOMEMHBIX
obaacmeii;

MPI19. @viosucams Hogble uoeu,
nOO0X00bl U peuteHus;

MP20. cmasumv  npobaemvl U
anbmMepHAmueHble peulenus;

npe()ﬂazamb opucuHalbHbvle

3a0auy,  domyckaioujue

JIaBIICHHUs] Ta3a TPU €ro HarpeBaHUM B 3aKPBITOM
COCyZe, CBSI3b MEX/y IapaMeTpaMH COCTOSHHS Ta3a B
U30IIpoIieccax; MIEKTPU3alus Tel, B3aUMOJCHCTBHE
3aps0B, HAarpeBaHWe MPOBOJAHHKA C  TOKOM,
B3aMMOJICHCTBHE  MAarHWTOB,  JJIEKTPOMArHUTHAs
MHYKIUS, I€HCTBUE MarHUTHOTO IOJISl Ha TIPOBOIHHUK
C TOKOM M JBWXKYIIUHCS 3apsfl, 3JICKTPOMAarHUTHBIC
KoJIe0aHus u BOJIHBI, pSIMOJIMHEHHOE
pacIpoCTpaHEHUE CBETa, OTPaKEHHE, NPEOMIICHUE,
uHTEeppepeHrs, TuPpakuus ¥ TOJSApU3alUs CBETa,

TUcriepcust  cBeTa;  (OTORJICKTPUUYCSCKUN AP (DEKT,
CBETOBOC JaBJICHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aromMa  BOJOPOJAA,  €CTECTBEHHAas U

VCKYCCTBEHHAs palMOaKTUBHOCTb;
[IPGS5. yMeHue y4uTHIBaTH TpPaHUIBI TPUMEHEHUs
U3YyYCHHBIX (U3NYECKUX MOJENeH: MaTepuanbHas
TOYKA, MHEpLHUAJIbHAs CHCTEMa OTCUYE€Ta, WMCalbHBIN
ra3; MOJENHU CTPOEHUS Ia30B, KUIAKOCTEH U TBEPABIX
T€l, TOYEYHBIM DIEKTPUYECKUM 3apsl, sAAepHas
MOJEJIb aTOMa, HYKJIOHHAsI MOJIEIb aTOMHOTO s11pa IIPU
peneHny (GU3NYECKUX 3a/1a4;

OK 02 Hcnons3oBarts
COBPEMEHHBIE CpPEJCTBAa TIOMCKA,
aHaIM3a U UHTEPIpETALUU
uHpopMalnuu 1 HHPOPMALMOHHbIE
TEXHOJIOTUH  JJIS  BBITIOJTHEHUS
3a1a4 npodeccuoHaIbHON
JeSTEeITbHOCTH

Jluynocmuvle  pe3yibmamel  OCB0€HUS  YYEOHOU  OUCYUNIUHDBI
ompascarom — 20MOBHOCMb U CHOCOOHOCMb  0OVUAIOUUXCA
PYKOBOOCBOBAMbCS  CPOPMUPOBAHHOU  GHYMPEHHEl No3uyuell
JUYHOCMU, CUCTNEMOU YEHHOCHHbIX OpUeHMAYUll, NO3UMUBHBIX
BHYMPEHHUX YOeHcOeHUll, COOMBEMCMEYIOWUX MPAOUYUOHHBIM
YEHHOCMAM POCCULICKO20 00uecmad, pacuiupeHue HCUZHEeHHO2O0
onvlma U Onvima OeamenbHOCMU 8 npoyecce pearusayuu
OCHOBHbIX HANPABIEHULl 80CNUMATNENbHOU 0esmeNlbHOCU, 8 MOM
yucne 8 yacmu:

YeHHOCU HAYYHO20 NOZHAHUA!

JIP32. cghopmuposannocmes mMupogo33peHus, coomeemcmeayouezo
COBDEMEHHOMY VPOBHIO pazeumusi HAyKu U o0wecmseeHHOU
NPAKMUKYU, OCHOBAHHO20 HA Ouanoze KyJibmyp, CnocoOCmEyoue2o

ITPGY. chopMUpPOBaHHOCTH COOCTBEHHOM MO3UIIUU TIO
OTHOILEHUIO K ¢buznueckoit uH(popMaIuuy,
MONTly4aeMOM M3  pa3HbIX HMCTOYHHUKOB, YMEHUM
UCTIONb30BaTh HHU(POBBIE TEXHOJIOTUU MJS TOHUCKA,
CTPYKTYpPUPOBAHHUS, UHTEPIIPETALUN U TIPEICTABICHUS
yueOHOW W  HaydyHO-TIOMYNSpHOW  WH(MOpMAIUU;
pa3BUTHE YMEHUI KPUTHYECKOTO aHAIIN3a MOTydaeMOit
uH(pOpMaIHH;

[IP66. BrmageHWe OCHOBHBIMH METOJAaMH HAayYHOTO
MO3HAHUS, HWCIOIB3YEMBIMH B (HU3UKE: MPOBOJIUTH
MpsIMbIE W KOCBCHHBIE HW3MEpPEHUS  (DU3UICCKHUX




OCO3HAHUIO CB0€20 MeCmd 8 NOAUKYIbIYPHOM Mupe;
JIP34.  ocosHawue  yYeHHOCMU  HAYYHOU  OesMelbHOCIU,
20MOBHOCMb OCYUWECMEIAMb NPOEKMHYI0 U UCCe008AMENbCKYIO
O0esimenbHOCHb UHOUBUOYATILHO U 6 2PYRNeE;

Memanpedmemuvie pe3yiomamol 0C80€HUsL YUEOHOU OUCYUNTUHDL
ompasicarom:

8.1. Osnadenue yHUBepCanbHbIMU YUEOHLIMU NO3HABAMENbHLIMU
oelicmeuamu:

8) paboma c uHgopmayuell:

MP21. enademv  Hagvikamu  NOAYYeHUs  UHoOpmMayuu U3
UCTNOYHUKOB DA3HLIX MUNO08, CAMOCIMOAMENbHO OCYWeCmeIamb
NOUCK,  AHAIU3,  CUCNeMAMU3AYUI U UHMepnpemayuro
uHpopMayUuU paznuHbIX 8U008 U POPM NPEOCMABIEeHUL,

MP23.  oyenusamv OocmoseprHocms, MP24. ucnoavsosamo
cpeocmea UHPOPMAYUOHHBIX U KOMMYHUKAYUOHHBIX MEXHON02ULL 8
peuteHu’ KOSHUMUBHBIX, KOMMYHUKAMUBHBIX U OP2AHU3AYUOHHBIX
3a0ay ¢ cobmodenuem mpebOBAHUL IPSOHOMUKU,  MEXHUKU
bezonacrHocmu, eueuenvl, pecypcocOepedicenus, npasosvbix U
IMUYECKUX HOPM, HOPM UHPOPMAYUOHHOU H6E30NACHOCMU,

BEJIMYMH, BBIOUpAasi ONTHUMAJIBHBIN CIIOCOO M3MEpeHUs
U HCHOJIb3ysd  M3BECTHBIE  METOABI  OLICHKHU
IIOIPEIIHOCTEN U3MEPEHUM, IIPOBOAUTH UCCIEA0BAHUE
3aBUCUMOCTEN bu3nueckux BEJIMYHH c
UCIOJB30BAHUEM TMPSIMBIX HM3MEPEHHH, OOBICHITH
HOJY4YEeHHBbIE DPE3yJibTaThl, HCIONIB3YS (U3NYECKUE
TEOpUHU, 3aKOHbl W IMOHATHS, M JielaTh BBIBOJBI;
coOmogate mpaBwia  0e€30mMacHOro  Tpyxa mpu
NPOBEIEHUN HCCIEOBaHUI B paMkax y4eOHOro

JKCIIEPUMEHTA u y4eOHO-UCCIIEI0BATENbCKON
NEeSATeNIbHOCTH  C  HUCIOJB30BaHHWEM  IHM(POBBIX
U3MEPUTENBHBIX  YCTPOWCTB U J1ab0OpaTOpHOTo

o0opynoBanusi; cOpMUPOBAHHOCTh MPEACTABICHUI O
METO/JaX TOJYYCHHUS HAyYHBIX aCTPOHOMHYECKHUX
3HAHWM;

OK 03 [1nanupoBaTh u
peaan30BHIBATH COOCTBEHHOE
npodeccHoHaIbHOE U JINYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO

JeSITENIbHOCTD B
npodeccuoHaIbHON cepe,
UCIOJIb30BaTh 3HaHUs o
[IPaBOBOM u ¢buHaHCOBOM
IPaMOTHOCTH B pa3IMYHBIX

JKN3HCHHBIX CUTYyallUAaX

Jluunocmuvle  pesyibmamsl  0C8OEHUSL  YUEOHOU — OUCYUNTIUHBL
ompasicarom — 20MOBHOCMb U CHOCOOHOCHb — 0OVYAIOWUXCSL
PYKOBOOCMBOBAMBCS  COPMUPOBAHHOU  GHYMPEHHel No3uyuen
JUYHOCIU, CUCMEMOU YEHHOCHbIX OPUEHMAYULl, NO3UMUGHbIX
BHYMPEHHUX YOeducOeHUull, COOMBEeMCmMEYIOWUX mMpaoUYUOHHLIM
YEHHOCMAM POCCULCKO20 00Wecmed, pacluuperue JHCU3HEHHO20
onbima u Onblma OesMeNbHOCMU 6 Npoyecce pearu3ayuu
OCHOBHbBIX HANPAGNEHUN BOCNUMAMENbHOU 0esimeNbHOCIU, 8 TOM
yucie 6 wacmu:

OYXOBHO-HPABCMBEHHO20 80CHUMAHUSL!

JIPI2. cghopmuposanHocms HPABCMBEEHHO20 CcOo3HaHusl,
IMUYECKO20 NOBEOCHUS,
JIP13. cnocobnocmv oyenugamov Ccumyayuro u NPUHUMAMb

OCO3HAHHbIE — peuleHusl, OpUEHMUPYACH Ha
HPABCMEEHHbLE HOPMbL U YEHHOCHIU,
JIP14. oco3uanue nuynoeo 6K1ada 6 NOCMpOeHue YCmouyugoeo
oyoywezo;
mpyoo8020 60CHUMAHUSL:
JIP26. 2omosnocmb u

MOpalbHO-

cnocobHocms K 0bpazosanuro U

I1P67. cpopMHUpPOBaHHOCTH YMEHHSI pEIIATh pAaCUETHHIE
3aJaud C SBHO 3a/JlaHHON (U3MYECKOl Mojenblo,
UCIONIb3YSl (pU3MYECKHe 3aKOHbl M MPHUHIMIIBI, Ha
OCHOBE  aHalu3a  YCJIOBUS  33Ja4d  BbIOMpaTh
(bu3MYecKyro  MOJeNb,  BBIICHATH  (DU3UUYECKUE
BEJIMYMHBI U (OpMyJbl, HEOOXOIUMBIE [UId €€
pelieHus, TMpOBOAUTH  pacyeTbl M OLICHHUBATh
peaTbHOCTh IOJYYEHHOTO 3HAa4YeHUs (U3UUECKOM
BEJIUYMHBI, pemarb KAueCTBEHHbIE 3a/1a4u,
BBICTpanBasl JOTMYECKH HENPOTUBOPEUUBYIO IEMOYKY
pacCyX JeHUM C ONoOpod Ha W3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

[1P64. BnaneHue 3aKOHOMEPHOCTSMH, 33aKOHAMH U
TeopusiMu (3akoH BcemupHoro Tsarorenus, [, 11 u III
3aKkoHbl HBIOTOHA, 3aKOH COXPAaHEHUS MEXaHUYECKOH
SHEPruM, 3aKOH COXpPAHEHHs HUMNYJIbCa, HPUHLHUI




Camoobpa308aHUIo HA NPOMSINCEHUU BCEL JCUZHU,
Memanpeomemuvie pe3yiomamovl 0C80€HUsL YUEOHOU OUCYUNTUHDL
ompaoicarom:

8.1. Osnadenue yHUBepCanbHbIMU YUEOHBIMU NO3HABAMETbHBIMU
Oeticmeusimu.:

6) bazosvie uccredosamenbekue Oeucmeus.

MPI1. cmasumov u @opmyruposame cobcmeeHHble 3a0a4u 6
06pazosamenbHOl 0esTMeTbHOCIU U HCUSHEHHBIX CUTYAYUSIX,

8.3. Osnadenue ynusepcanbHvlMu pe2yiimusHbIMU OeUCmEUsMU.
a) camoopeanuzayusi:

MP38.  camocmosamenvHo  ocywecmensimb — NO3HABAMENLHYIO
0esamenbHOCMb, BbIAGIAMb npobnemul, cmasumay u
@opmyauposams  cobcmeennvie 3a0auu 8  0OPA3Z0BANENLHO

0esAmenbHOCU U HCUSHEHHBIX CUMYAYUX,

MP39. camocmosmenvbHo cocmasniams nAaK peulenus npooaemvl ¢
VUEemOM UMEIOUWUXCS PECYPCO8, COOCMBEHHBIX B03MOICHOCMEN U
npeonoymeHnui;

MP44. cnocobcmeosams GopMupo8aHuio u nPoSGIeHUI0 WUPOKOU
apyouyuy 8 pAasHelX O0OAACMAX 3HAHUU, NOCMOSHHO NOBLIUAMD
€801l 00pa308amMenbHIU U KYIbMYPHbIU YPOBEHD,

6) camokoHmpob:

MP46. erademv HagbIKAMU NO3HABAMENbHOU peqhrekcuu Kak
OCO3HAHUS co8epuLaemMblx OetCmeUll U MbICIUMENbHBIX NPOYECCcos,
UX pe3yIbmamos u OCHOBAHUIL,

MP47. ucnonvszosame npuemvl peghiexcuu OJisi OYEeHKU CUmyayuu,
8b100pa 8epHO20 peuleHus;

MP48. ymems oyeHusams pucku u c80€8PEMEeHHO NPUHUMAMb
peuleHUss O UX CHUNCEHUIO;

CYNEpIO3UIMN  CHJI, TPUHIHUI  PaBHONPABHOCTU
WHEPIUAIBHBIX  CHCTEM  OTCYETa; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ia30BbIC
3aKOHBI, TIEPBBIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHUs JJIEKTPUUECKOro 3apsiaa, 3akoH Kymowna,
3akoH OMa 1 ydacTka 1enu, 3akoH Oma Jij1si oJIHOU
JJIEKTPUYECKOMN Lienu, 3akoH Jxoyns - JleHua, 3aKoH
3JEKTPOMArHUTHOW MHIYKLIHUHU, 3aKOH COXPAHECHHS
SHEPTHH, 3aKOH MPSMOJMHEHHOTO pPacIpOCTPAHCHUS
CBETAa, 3aKOH OTPAXCHHUSI CBETAa, 3aKOH MPEIOMJICHUS
CBETA; 3aKOH COXPAHCHHMS SHEPTHUH, 3aKOH COXPaHEHUS
MMITYJIbCA, 3aKOH COXPAaHEHHMSI DJIEKTPUUECKOTO 3apsija,
3aKOH COXPAaHEHHMs MacCOBOIO YHCIA, IOCTYJIaThl
bopa, 3akoH paanoaKkTUBHOTO pacmaaa); yBEPEHHOE
WCIIOJIb30BAaHWE 3aKOHOB M 3aKOHOMEPHOCTEH mpH
aHann3e (PU3NYECKUX SBJICHUN U TIPOLIECCOB;

OK 04 O dexTuBHO
B3alMOJICIICTBOBATh U paboTaTh B
KOJUIEKTHBE U KOMaH/E

Memanpeomemuvie pe3yiomamsl 0C80CHUA YYEOHOU OUCYUNTUHDL
ompasicarom:

8.2. Ognadenue
oeticmeusamu:

0) cosmecmuas 0esmenbHOCmb.!

MP31. nonumams u UCNONBL30BAMb NPEUMYUIECMBEA KOMAHOHOU U
UHOUBUOYATLHOU pabombl,

MP32. sbibupams memamuxy u Memoovl COBMEeCHIHbIX OeUCMBULL C
yuemom oOwux UHmMepeco8 u BO3MOICHOCMEN KalcO020 HUleHd
KOJLIeKMU8d,

MP33.  npunumamo

YHUBEPCAIbHbIMU KOMMYHUKAMUBHbIMU

yemu — COBMECMmHOU  OesimelbHOCMU,

I1P610. oBnaneHue ymeHUsIMM paboTaTh B IpymIe ¢

BBIIIOJTHEHUEM  pa3jMYHbIX  COLMAJBHBIX  pOJIEH,
IUTAHUpOBaTh ~ paboTy  TPYIIbl,  PAlMOHAIBHO
pacnpenenartb  JeSTeNbHOCTh B HECTaHJApTHBIX

CUTYyallUsX, aJeKBaTHO OLIEHWBATh BKJIAJ KaXJOTO U3
YYACTHUKOB TPYyNIbl B PEIICHHE paccMaTpUBAEMOMN
poOIEMBI;
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O0p2eaHu308b16aMb U KOOPOUHUPOBAMb  Oelicmeusi Nno  ee
00CMUIICEHUIO: COCMABAMY NIAH OeUCMEUll, PACnpedeisimy pou
C  yuemom MHEHUUl YYACMHUKO8 00Cyaicoams — pe3yibmanbvl
cosmecmuoul pabomoi,

MP34. oyenusamv Kauecmeo c60e20 6KIAOA U KANCO020
VUACMHUKA KOMAHObL 6 00WuUll pe3yibmam no paspabomanubim
Kpumepusam,

MP37. ocywecmename no3umugHoe cmpamecuieckoe nogeoetue 8
DPA3TUYHBIX CUMYAYUSX, NPOABIAMb MEOPYECNBO U 8000padiceHiLe,
ObIMb UHUYUAMUBHBIM,

8.3. Osnadenue ynusepcanbHvlMu pe2yiimusHbLMU OetlCeUsMU.

2) npunsamue cebs u Opyaux roeiL:
MP54. npunumams cebs, noumumas
docmouncmea,

MP55. npunumams Momugvl u apeymenmvl Opyeux Jaioeil npu
aumanuse pe3ynbmamos 0essmenbHOCmu,

MP56. npusnasamev ceoe npaso u npago Opyeux arooel Ha
owuoKU;

Cc80U  HEeOOCMamKu U

OK 05 OcymecTBiasiTe YCTHYIO U
MUCHbMEHHYIO KOMMYHUKAIIUIO Ha
roCyJJapCTBEHHOM A3BIKE
Poccuiickoit @enepanuu ¢ yueTtoMm
0COOEHHOCTEH  COIMAIBHOTO |
KYJIbTYpHOT'O KOHTEKCTa

Jluunocmuvle  pesyibmamuvl  0C8OeHUsi  YUEOHOU — OUCYUNIUHBL
ompasicarom — 20MOSHOCHb U CHOCODHOCHb — 0OYUAIOWUXCSL
PYKOBOOCHBO8AMbBCS  CHOPMUPOBAHHOU  GHYMPEHHEU  no3uyuell
JUYHOCMU, CUCMEMOU YEHHOCHHbIX OPUEHMAYULl, NO3UMUGHbIX
BHYMPEHHUX YOeICOeHUTl, COOMBEMCMBYIOWUX MPAOUYUOHHBIM
YEHHOCMAM POCCULICKO20 00Wecmed, pPACUUperue JHCUSHEHHO20
onbima u onbima OesMeIbHOCMU 6 Npoyecce pPeanru3ayuu
OCHOBHBIX HANPABNEHUN BOCNUMAMENbHOU 0esimeNbHOCIMU, 8 MOM
yucie 6 yacmu:

ICMEMU1ecKo20 60CHUMANUSL

JIP16. scmemuueckoe omuowienue K Mupy, 6KI0YAs ICMEMUKY
ObIma, HAYYHO20 U MEXHUYECKO20 MBOPUEeCmEd, CNopma, mpyod u
00WeCmBEHHbIX OMHOUWEHULL,

Memanpeomemuvle pe3yibmamvi 0C80eHUs YUeOHOU OUCYUNIUHBL
ompasicarom:

8.2. Osnaoenue
OelCmeUs MU

a) obwenue:
MP26. ocywecmgnsims KOMMYHUKAYUU 80 8CEX Chepax ICU3HU,
MP28.  enademv  pasmuunvimMu  cnocobamu  obwenus  u
83aumooelicmaus;

YHUBEPCAJIbHbIMU KOMMYHUKAMUBHbIMU

[1Py12.
MI03HABATEIbHBIMU

OBJIaJICHHE OpraHU3alMOHHBIMU u
YMEHHUSIMH  CaMOCTOSITEIIEHOTO
npuoOpeTeHus  HOBBIX  3HaHMH B Tpoliecce
BBITTOJIHEHU L MMPOCKTHBIX u y‘-IC6HO'
UCCIIeIOBAaTENbCKUX paboT, yMEeHMSIMU paboTaTh B
Ipymnmne C BBIIOJHCHHUEM Pa3IMYHbIX COLUAIbHBIX
poseii, miuaHupoBaTh pabOTy TPYMIbI, PaUOHATBHO
pacnupeaciiaTb JACATCIIBHOCTD B HECTaAaHAApPTHBIX
CUTYyallUsX, aJ€KBaTHO OLIEHUBATh BKJIAJ KaXJ0To U3
YYaCTHHUKOB TpYIIbl B pelIeHHE paccMaTpUBaeMon
pOOJIEMBI;




MP29. apeymenmupo8anHo eecmu OuUdioe, yYMemsv CMALYAMb
KOHAUKMHbIE CUMYAyUU;

MP30. passepHymo u 102UdHO U31A2AMb CE0I0 MOYKY 3PEHUs C
UCNOIL30BAHUEM AZLIKOBLIX CPEOCE;

OK 06 IIposiBiATh rpaxaaHCKO-

[aTPUOTHYECKYIO MO3ULIHIO,
JI€MOHCTPUPOBATH 0CO3HaHHOE
IIOBE/ICHUE Ha OCHOBE
TPaIULMOHHBIX poccuiickux

JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YYETOM

rapMoHu3alunu

MCXHAIIMOHAJIbHBIX n
MCKPCIIUTUO3HBIX OTHOIHCHHfl,
IIPpUMCHATDH CTaHAapPThI

AHTUKOPPYILIMOHHOTO MTOBEICHUS

Jluunocmuvle  pesyibmamuvl  0C8OeHUsi  YUEOHOU — OUCYUNTUHBL
ompasicarom — 20MOBHOCMb U CHOCOOHOCHb — 0OYYAIOWUXCSL
PYKOBOOCMBOBAMbCS  CPOPMUPOBAHHOU GHYMPEHHel Nno3uyuel
JUYHOCIU, CUCMEMOU YEHHOCMHbIX OpUEHMAYUll, NO3UMUGHBIX
BHYMPEHHUX YOedCOeHUll, COOMBEMCMBYIOWUX MPAOUYUOHHBIM
YEHHOCMAM POCCULCKO20 006Wecmed, pacuupenue JiCUSHEHHO20
onbima u Onblma OesMeNbHOCHU 6 NpoYecce pearu3ayuu
OCHOBHbBIX HANPAGNEHUI BOCNUMAMENbHOU 0esimeNbHOCIU, 8 oM
yucie 6 wacmu:

2PAACOAHCKO20 BOCHUMANUSL!

JIP1. cpopmuposannocme epanicOancKoll nouyuu 06yuanue2ocs

KaK — aKmuHo20 U  OMBEMCMBEHHO20 YleHA  POCCUNCKO20
obwecmaa;

JIP3. npuHsamue MPAOUYUOHHBIX HAYUOHATBHBIX,
00ujeueno6eueckux — 2YMAHUCMU4eckux U  OeMOKDAMUYECKUX
yeHHocmell,

JIP5. 2omogHocmb  @ecmu  COBMECMHYI) — OesimeNbHOCMb 8
UHmMepecax — epadcoOaHCKo2o — 0bwjecmed,  YY4aAcmeosamsv 8
camoynpasnenuy 8 00wWeobpaA30eaAMenbHOU — Op2aHU3AYUU U

0emcKO-IOHOUECKUX opeaHuzayusx,

JIP6. yMeHue 83aUMO0eliCmB808ams c COYUATLHBIMU
UHCIMUMYmMamy 6 COOMGEemcmeuu ¢ ux QYHKyuamu u
Ha3HaAYeHueM;

JIP7.  eomosnocmb K 2YMAHUMAPHOU U BOJAOHMEPCKOU
oesmenbHoOCmu,

nampuomui4ecko20 60CHUMAHUA.

JIPS. cpopmupogarHocmy POCCUTICKOU 2PadiCOaHCKoU

UOEHMUYHOCIU, NAMPUOMUIMA, VEANCEHUS K CBOEMY HApOdy,
yyecmea omeemcmseennocmu neped Poounoil, copdocmu 3a ceou
Kpati, ceor Poouwy, ceoll sazvik u Kymemypy, npouiioe u
Hacmosujee MHO2OHAYUOHATbHO20 Hapooa Poccuu;

JIPY. yennocmmoe ommouienue K 20cyOapCmMEEHHbLIM CUMBOLAM,
UCMOPUYECKOMY U NPUPOOHOMY — HACNEOuio,  NAMAMHUKAM,
mpaouyuam Hapoooe Poccuu, docmudicenusm Poccuu 6 Hayke,
uckyccmee, cnopme, mexHoji02uax u mpyoe.

[TP63. BageHne OCHOBOMOJATAIOITUMU (PU3UUESCKIUMHU
MOHATUAMM W  BEJIMYMHAMH, XaPAKTEPU3YIOIIHUMHU
(bu3mvecKre mporecchl (CBA3aHHBIMA C MEXaHUYECKUM
JIB)KCHUEM, B3aMMOJICUCTBHEM TeJ, MEXaHWYECKUMHU
KOJICOAHUSIMA H BOJHAMH; aTOMHO-MOJICKYJISPHBIM
CTPOCHHMEM BEIECTBA, TEIUIOBBIMU  IIPOLIECCAMU;
3JIEKTPUYECKUM u MarHUTHBIM MIOJISIMH,
3IEKTPUUECKUM TOKOM, AJIEKTPOMArHUTHBIMU
KOJICOAHMSMH M BOJHAMH, ONTHYCCKUMU SIBICHUSIMU;
KBAaHTOBBIMH  SIBJICHUSIMH, CTPOCHHEM aromMa H
aTOMHOTO  sI/pa, PaJdOaKTHUBHOCTBIO);  BIIQJICHHE
OCHOBOITOJIAralOIIIUMH ACTPOHOMUYECKUMHU
MIOHATHSIMU, MMO3BOJISIIOIIUMHU XapaKkTepu30BaTh
MPOIIECCHI, MPOUCXOIAIIME Ha 3BE3/1aX, B 3BE3JIHBIX
CUCTEMaxX, B MEXraJlaKTUUECKOW Cpele; JBHKEHUE
HEOCSCHBIX Tell, DBOIIONUIO 3Be3]] U BeelleHHOl;

[TPyl. chopMupoBaHHOCTH TOHUMAHUS POIH (PU3UKHU B
SKOHOMHYECKOM, TEXHOJOTMYECKOM, COIHMAIBHON H
ITHUYECKON cdepax AedaTeIbHOCTH 4YeTOBEeKa; PO U
MecTa (U3MKM B COBPEMEHHOW Hay4YHOW KapTHHE
MHUpa;  pOJIM  ACTPOHOMHMM B  IPAKTHYECKOU
NESATETLHOCTH 4YeJIOBeKa U JaJbHEHIIeM Hay4dHO-
TEXHUYECKOM PA3BUTHH;

[1Py13. cdopMupoBaHHOCT, MOTHBAIMM K Oymaymien
npodeccroHanbHOI JIeATeIIbHOCTH o
CHEIHATbHOCTIM (PU3UKO-TEXHUUECKOTO MPOdUIIs;
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OK 07 CopelicTBOBaTH
COXPaHCHHIO OKPY)KAIOIICH CPEIIbI,
pecypcocOepereHuIo, MPUMEHSITh
3HaHUS 00 WM3MCHCHUHW KJIMMAaTa,

IIPUHLIMIIBI OepeKITMBOTO
MIPOM3BOJICTBA, a3 hexTHBHO
JNEHUCTBOBATb B  YPE3BBIYANHBIX
CUTYyaLUsAX

Jluynocmuvle  pe3yibmamel  OCB0eHUs  YYeOHOU  OUCYUNTUHBI
ompasicarom — 20MOBHOCMb U CHOCOOHOCHb — 0OVYAIOWUXCSL
PYKOBOOCMBOBAMbCS.  CPOPMUPOBAHHOU GHYMPEHHel Nno3uyuel
JUYHOCMU, CUCIEMOU YEHHOCMHbIX OpPUeHMAYUll, NO3UMUBHBIX
BHYMPEHHUX YOedCOeHUtl, COOMBEMCMBYIOWUX MPAOUYUOHHBIM
YEHHOCMAM POCCUUCKO20 0bujecmed, pacuuperue JHCU3SHEHHO20
onbima U onvlma OesmeNbHOCMU 6 Npoyecce pearu3ayuu
OCHOBHbIX HANPABIEHUL 80CNUMAMENbHOU 0esmenibHOCU, 8 MOM
yucie 8 uacmu.

9KON02UYECKO20 BOCNUMAHUSA

JIP27. cghopmuposantocms 3K0102UHECKOL KYIbmMypbl, NOHUMAHUE
BIUAHUSA  COYUATIbHO-IKOHOMUUECKUX NPOYeCcco8 HA COCMOSHUE
NPUPOOHOU U  COYUANbHOU Cpedbl, O0CO3HAHUE 2100AIbHO20
Xapaxmepa 9K0I02UYECKUX NPOOLeM;

JIP28.  nnanupoeanue u  ocywecmeieHue — Oelicmeull
oKpydicaloujeli cpede HA OCHOBe 3HAHUS yenell YCMOUUUBO20
paseumus yeioseyecmsed;

JIP31. pacwupenue onvima O0esmenrbHOCMU  IKOAOSULECKOU
HANPAGIEHHOCMU,

Memanpeomemuvle pe3yibmamvl 0C80eHUs. YUeOHOU OUCYUNTUHBL
ompaoicarom:

8.1. Osnadenue yHugepcanbHbIMU YUEOHbIMU NO3HABAMETbHLIMU
oelicmeusamu:

0) bazosvie uccredosamenbekue Oelucmeusl.

MPI5. paspabamvisamv niaH peuieHuss npooremvl C yYemom

AHANU3A  UMEIOWUXCA  MAMEPUAIbHbLIX U HeMAMepUaIbHbIX
pecypcos;

MPI16. ocywecmeénamos yenreHanpagieHuvlil NOUCK HepeHoca
cpedcme u cnocobos Oeticmeusi 8 NPOPECCUOHANbHYIO Cpedy;

8.2. Ognadenue  yHUBEPCANbHbLIMU KOMMYHUKAMUBHBIMU
oeticmeusamu:

0) cosmecmuas 0esmenbHOCmb.!

MP35. npednacame HOBble NPOEKMbl, OYEHUBAMb UOeU C NOZUYUU
HOBU3HbI, OPUSUHATILHOCTU, NPAKMUYECKOU 3HAYUMOCTIU,

8.3. Osnadenue ynusepcanbubimu pe2yiamusHbiMU OeUCmeUusmMu.
0) CAMOKOHMPONDL:

MP45. 0asamv oyenKy HOBbIM CUMYAYUIM, BHOCUMb KOPPEKMUBHI
6 0eamenrbHOCMb, OYEHUBAMb COOMBEMCMEUe pe3yibmanos
yensam;

IIPGS.  chopMHUPOBAHHOCTHL  YMEHHUS  IPUMEHSTH
NOJlyYeHHbIE 3HAHUA Ui OOBSCHEHHUS YCIOBHIA
MpOoTeKaHus (PU3NICCKUX SIBJICHUA B MPHUPOAC W IS
OPUHITUS TPAKTUYECKUX PEUICHHH B IMOBCEIHEBHOM
KU3HU Uil o0ecrieueHus:  0€30MacHOCTH  TIpHU
oOpareHuu ¢ OBITOBBIMU NTPUOOPAMU U TEXHUUCCKUMHU
YCTPOMCTBAMH, COXPAHECHHUS 3I0POBbS U COOIIIOICHUS
HOPM DKOJIOTHYECKOTO TIIOBEJICHUS B OKpYKAIOIIEH
cpene; TOHHMMaHue HEOOXOAMMOCTH TMPUMEHEHUS
JIOCTHOKEHUN busuKu " TEXHOJIOTUH s
paIMOHATBHOTO TPUPOIOTIOTB30BAHUS;

[TPy10. chhopMupoBaHHOCTH YMEHHUI aHATHU3UPOBATH H
OILICHUBATh MOCTIEICTBUS ObITOBOM u
IPOU3BOICTBEHHON NEeSATCIIEHOCTH YeJI0BEKa,
CBSI3aHHON € (DPM3MUYECKMMHU MPOIECCaMHU, C MO3UIUI
JKOJIOTHYECKOH 0e30MacHOCTH; TPEJCTABICHUNA O
palroHaNbHOM  MPUPOJONOIB30BAHUHM, a  TaKke
pa3yMHOM HCIOJB30BaHUU JIOCTIDKCHUW HAyKH U
TEXHOJIOTH TUTST JalbHEUIIero pa3BUTHS
YeJIOBEYECKOT0 O0IIECTBA;
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OK 08 Hcnonw3oBaTh cpencTBa

buznueckoit KYJIbTYpbI JUTSL
COXPaHEHHUS u YKpEIJIEeHUS
310pPOBbS B rporiecce

npodeccCHOHATLHON JesSTebHOCTH
U TOJJEpXKaHUsI HEOOXOJIUMOro

Memanpeomemuvle pesyiomamsl 0C80eHUs YUEOHOU OUCYUNIUHDL
ompaoicarom:

8.1. Osnadenue yHUBepCanbHbIMU YUEOHBIMU NO3HABAMETbHBIMU
Oeticmeusimu.:

6) bazosvie ucciedo8amenbeKue 0eticmeusi.

MPI14. Oasamv OyeHKy HOGbIM  CUMYAYUSIM,
npuodpemenHbill Onbim,

oyeHusanv

ITPG11. OBJIJICHUE (chopmupoBaHHOCTH
NpEACTaBICHUN) TIpaBWIAMH 3amUCH  (PU3HUECKUX
dbopmMyn penbeHO-TOYCUHON CcHCTEMbl 00O03HAUEHUH
JI. bpaiinga (mis cruenblXx W CIaOOBHISAIINX
o0yJaromuxcs);

YpOBHS usngeckoit 8.3. Osnadenue ynusepcanbHvlMu pe2yiimusHbIMU OeUCmeUsMuU.
a) camoopeanu3ayus:
IIOATOTOBJICHHOCTHU
MP40. oasambv OyeHKY HOBbIM CUMYAYUAM,
MP41. pacuupame pamku yuebHO20 npedmMema Ha OCHOBe TUYHBIX
npeonoumeHrul;
MP42. Oenamv 0cosHanublll BbIOOP, APSYMEHMUPOBAMb €20,
bpams 0MeemcmeeHHOCMb 34 peueHue,
MP43. oyenusamov npuodpemeHHbulil ONblm,
OK 09 [Tosnb3oBaTbest | Memanpeomemnvie pesyromamer ocoenus yuebnou oucyuniunet | TIPy8. chOpMUPOBAHHOCTD MPEICTABICHHH O METOAaX
npodeccHnoHATEHOM ompaxcaion: MOJIYYCHHUS] HAYYHBIX ACTPOHOMHUYECKUX 3HAHMIA,
. 8.1. Osnadenue yHugepcanvbHviMu Y4eOHbLIMU NO3HABAMETbHLIMU
AOKYMCHTaIMEen Ha deiicmeusmi: BJIAJCHUC YMCHUAIMU CaMOCTOATCIIBHO
rOCY/IapCTBCHHOM M MHOCTPAHHOM | ) Gasosie ucciedosamensckue deiicmeus: dbopMypoBaTh II€NIb  HWCCIEAOBaHUS  (IIPOEKTA),
SA3BIKAX. MP7.  enademv  Hagvikamu  yuebHo-uccredosamenvckou — u | BBIABUIATh THUIIOTE3bI Ha OCHOBE 3HaHUA
NPOEKMHOU OesiMeNbHOCMU, HAGLIKAMU PA3PEULEHUs NPOOTEM; OCHOBOIIOJIATal0IMKNX (PU3UIECKUX 3aKOHOMEPHOCTEH U
MPS. cnocobrocmb u 20MoOBHOCMb K CAMOCTNOSMENbHOMY NOUCKY 3aKOHOB, TPOBEPSTh HX  DKCICPUMEHTATBHBIMH
Memo008 peuieHusi RPaKmuyeckux 3a0ay, NPUMEHEHUIO0 PA3TUYHbIX
Cpe€aACTBaMH; IJIAHUPOBATH WU MNPOBOJUTH (1)I/I3I/I‘I€CKI/IC
Memo008 NOZHAHUS,
MP9. oenadenue udamu OesmenvHocmu no noxyuenuto Hogozo | JKCICPUMEHTHI, OIIUCBIBATH u aHAJIM3NpOBATh
3HAHUS, e20 unmepnpemayuu, npeoopazosanuio u npumenenuio ¢ | NOJIYYCHHYIO npu BBITTOJTHCHHUH OKCIICPUMCHTA
PA3IUYHBIX  yHeOHbIX CUMYAayuax, 6 mom wucie npu cosoanuu | HHPOPMAIIHUIO, OTIpEeNIeNATh JIOCTOBEPHOCTh

VUEOHBIX U COYUATLHBIX NPOEKMO8;
MPI10. @opmuposanue Hayunozo muna MulUleHUs, 6ld0eHuUe
HAYYHOU MEPMUHON02UEL, KTIOYeB8bIMU NOHAMUAMU U MeMOOaMU,

MIOJIyYEHHOTO pe3yibTara.

12




3 CTPYKTYPA M COJEP)KAHUE YUEBHOM JJUCIIUILINHBI

3.1 O6beM yueOHOM AUCHUIIUHBI U BBl Y4e0HOl padoThl

B 1.4. B hopme
By yueOHol paboThl O0bem B yacax MIPaKTUYECKON
MO/ITOTOBKH
O0Bem oOpa3zoBaTeIbLHON TPOrpaMMbl YIeOHOH 78 18
JCITUTUIAHBI
BT. U.:
OcHoBHoOE coepxxaHue 66 18
TEOPETUUECKOE 00yUueHue 16 0
NPaKTUYCCKHUE 3aHATHS 32 0
71a00paTOpHBIC 3aHATHUS 18 18
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePsKAHUE 12 0
(conep:kaHue NPUKJIATHOTO MOIYJIs)
TEOPETHUECKOE 00yUueHne 12 0
0 0
MPAKTUICCKHUE 3aHSITHS
0 0
71a00paTOPHBIC 3aHATHUS
0 0

IMPOMEIKKYTOUYHAA aTTCCTAlUA

[IpomexxyTouHas arrectanus ouggepenyuposantulil 3auem
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3.2 TeMaTH4ecKHii IVIaH U cofep:KaHHe Y4eOHOH TMCUUTIMHBI

Oo0bem,
akaa. 4/ B
TOM YHCJIe
HanmeHoBaHue Conep:xaHue yueOHOro MaTepuaia u (popmMbl B (popme Kox OK Koo IIP, JIP, MP,
pa3/iesioB U TeM OPraHu3alyu AesATeJbHOCTH 00y4arouXxcs NnpaKkTHye
CKOM
NOATOTOBK
U, aKkaj. 4
1 2 3
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOT'0 TO3HAHMS 1/0
Tema 1.1 ®usukan | Cogep:kanue 1/0
METOABI HAY4YHOI'0 ®uznka - QyHaameHTaidbHas Hayka o mnpupoze. Hayunblit 1/0 OK 01 I1P61, JIP 25
MO3HAHUSA METOJl TO3HAaHUS W METOAbl HCCIEAOBaHUA (DU3HUECKUX
SIBJICHUU.
OKCHEpUMEHT M TEOpUs B IPOLECCE INO3HAHUS INPUPOIBI.
Habmronenue u 3kciepuMeHT B pU3UKeE.
CriocoObl M3MepeHust (PU3NUECKUX BEIUYMH (aHAJIOTOBBIE U
nu(poBble  U3MEpUTEIbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JTATYUKOBBIE CUCTEMBI).
[Torpemnoctr U3MEPEHUIN buznyeckux BEJINYHH
(aOcomoTHAs U OTHOCHUTEJIbHAS).
MopnenupoBanue  (U3MYECKHUX  SBICHUM M MPOIECCOB
(MaTepuasibHasi TOYKa, aOCOIIOTHO TBEPJOE TEJO, UJeabHas
KUAKOCTb, WJI€ANbHBIA Tra3, TouyeuyHbId 3apsn). [umoresa.
@U3NYECKU  3aKOH, TIPaHUIBl €ro  IPUMEHUMOCTH.
dusznyeckas Teopus.
Ponmp um Mmecto ¢usuku B (GOpMHPOBAHMH COBPEMEHHOM
HAayyHOW KapTHHBI MHpa, B MPAKTHUYECKON JEATEIbHOCTH
JIOJIEH.
PA3JIEJI 2 MexaHuka 13/2
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Tema 2.1
KunemaTnka.
KunemaTtuka
TBEPAOroO TeJia

Conep:xaHue

6/2

Mexannueckoe JBYKCHHUE. OTHOCHTENBHOCTD
MEXAaHUYECKOTro BMKeHusA. Cucrema oTcuera.

[Tpsmas u oOpaTHas 3a1a4l MEXaHUKU.

Pannyc-BekTOp MarepuanabHOM TOYKH, €r0 MPOCKLUUU HA OCU
CUCTEMBI KOOpAMHAT. TpaexkTopus.

[lepemenienue, CKOpOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAas
CKOpPOCTb) M YCKOPEHHE MaTepHaIbHON TOYKH, UX MPOEKLUU
Ha OCH cucTeMbl KoopauHar. CloXeHHE NEepeMEIICHUN U
CJI0KEHHME CKOPOCTEH.

PaBHomMEepHOE M paBHOYCKOPEHHOE  IPSIMOJIMHEMHOE
JBUKEHHE. 3aBUCUMOCTb KOOPINHAT, CKOPOCTH, YCKOPEHUS U
YT MaTepUaIbHOW TOUKHU OT BPEMEHU U UX TpapuKU.
CBobonHOoe majneHue. YCKOpeHue CBOOOJHOIO MaJeHHUS.
JIBukeHue Tena, OpOILIEHHOTO IOJ YIJIOM K TOpPU3OHTY.
3aBUCHUMOCTb ~ KOOpPAMHAT, CKOPOCTM W  YCKOPEHHS
MaTepHaIbHON TOYKH OT BPEMEHHU M UX rpaduKH.
KpuBonuneiiHoe nBukenue. [[BuxeHre MaTepualbHON TOUKU
II0 OKPY’KHOCTH. YTJOBas M JHMHENHas ckopocTs. [lepnon n
yacTora oOpamieHus. LleHTpocTpemuTenbHoe (HOpPMaJIbHOE),
KacaTelbHOE (TaHr€HUUAIbHOE) U TIOJHOE YCKOpEHHUE
MaTepUaIbHON TOUYKH.

1/0

IIpodeccnonanbHO- OpHEeHTHPYIOLIEE COAEPKAHNE

1/0

ITapameTpsl  ABMJKEHMS  pPAa3jIUYHBIX  MEXaHU3MOB U
MPUCTIOCOOICHUHM, TEXHOJIOTHYECKUX DITaroB, IMPOJIYKTOB
IATAHUS B IPOLIECCE.

1/0

OK 01,
OK 02,
OK 03,
OK 06,

TIP61, TIPG2, TIP63, T1P64, IIP6S,
[IP69, , JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14, JIP13,
JIP12

B ToM Yuc/ie IpaKTHYECKUX U J1a00paTOPHBIX 3aHATHIA

4/0

[Ipaktuueckoe 3anstue Nel. Pemienue 3aa4 no KUHEMaTHKE.
YpaBHEHUS IBUKEHUS

2/0

OK 01,
OK 02,
OK 03,
OK 09,

I1P62,ITP66, I1P67, JIP1, MPI1
MP3, MP15, MP12, MP13, MP17
MP19, MP 20, MP45, MP42, MP 43
MP8&, MP10

15




OK 06

JlaGopaTopnoe 3anstre Nel. OmpeneneHue MIOTHOCTH Tena 2/2 OK 01, [1P62, IIP66, IIP6S, IIP6G10, MP3

pa3auaHoi Gopmbl OK 02, MP5, MP15, MP23, JIP26, , MP28
OK 05, | MP31, MP32, MP33, MP34, MP37
OK 06, | MP44, MP47, MP48, MP54, MP55
OK 07, | MP 56, MP 43, JIP34, JIP32,
OK 04
OK 09,

Tema 2.2 [Inunamuka | Coaepxxanue 710
Tema 2.3 3akoHbI [TepBerit 3akon Herotona. MHepiimanpHbIe CHCTEMBI OTCYETA. 1/0 OK 01, I1Po1, ITP62, ITP63, ITP64, I1POS,
COXpaHCHMHA B [Ipunuun otHocuTenbHOCTH [anuned. HewunepnuanbHbie OK 02, |11P68, ITPG9, JIP25, MP4, MP6, MP
MEXaHHMKe CHUCTEMBbI OTcyeTa (ompezaelieHue, mpumepsl). Macca Ttena. OK 03, 10, MP9, JIP32, MP21, MP23,

Cwia. [Ipunuun cynepno3unuu cui. Bropoit 3akon HeroToHa OK 06 MP46. JIP14. JIP13. JIP12

Ui MatepuanbHoi Touku. Tperwmit 3akoH HproToHa yis OK 07 ’ ’ ’

MaTepuaibHBIX TOYEK. 3aKOH BCEMUPHOTO TATOTEHUS.

OKBUBaJIEHTHOCTh TPABUTAIIMOHHOM M MHEPTHOM MacChl.

Cuna tsoxectu. Cuna ynpyrocru. 3akoH I'yka. Bec Tena. Bec

Tena, JBWXKyIIerocs ¢ yckopenwem. Cmia Tpenus. Cuia

TPEHHsI CKOJNBbKEHUs W cuia TpeHus mnokos. Kosddunment

TpeHus. Cuia CONPOTUBJICHHS TPH /ABMKEHUU Tela B

JKUJKOCTH WM Ta3e, €€ 3aBUCHUMOCTh OT CKOpPOCTHU

OTHOCHUTENIbHOTO ABWXKeHUs. JlaBneHue. ['mapocraruueckoe

nasnenue. Cuna Apxumena.

Nmmynsc maTepualbHOW TOYKH, CHCTEMBbI MaTepHaIbHBIX

Touek. IMIynbC CHIIBI 1 U3MEHEHHE UMITYJIbCa Tela.

3aKOH COXpaHEHHsS UMITyJIbca. PEakTHBHOE JBHIKEHUE.

PaGota, MOIITHOCTE , DHEPTUS U €€ BUJIBIL.

KonTponbnas pabora Nel.

IpodeccnoHalIbLHO- OPHEHTHPYIOIEE COTEPIKAHUE 2/0

JleiicTBre cH Ha Tejla Pa3IUIHON Macchl, GOPMBI U 00BEMA 2/0

(HpI/ITH)KCHI/Ie, TPCHUC, BSaHMOHCﬁCTBHC npu CTOJ'IKHOBCHI/II/I)
B TCXHOJOTMYCCKHUX IIPOHECCaxX IMPUTOTOBJIICHUA MHIIH.
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Jedopmarus mafaronmx Tell, 3aKOH COXPAaHEHHS SHEPTUH B
pa3IMYHbIX MEXaHUUECKUX MTpoIeccax.

B ToM YHc/ie MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 4/0
[Ipaktuueckoe 3anstue Ne2. Pemienue 3amay Ha mapameTpbl 2/0 OK 01,
BpaIaTeIbHOTO JIBHXKCHHUSI OK 02, [1P62,I1P66, IIP67, MP1, MP3,
OK 03, | MP15, MP12, MP13, MP17, MP19,
OK 09 MP 20, MP45, MP42, MP 43, MPSg,
MP10
[IpakTnueckoe 3ansatue Ne3. Pemenue 3amad o teme «Busl 2/0 OK 01, I1P62,11P66,ITP67, MP1, MP3,
cui B Mexanuke. Cuiia TpeHUs MOKOsI, CKOJIbKEHUSI, KaueHUs, OK 02, MP15, MP12, MP13, MP17, MP19,
BpaIlCHUS» OK 03, MP 20, MP45, MP42, MP 43, MPS,
OK 09 MP10
PA3JIEJI 3 . Moaeky.asipHasi pu3nKa U TEepMOIMHAMMKA 9/2
Tema 3.1 OcuoBbl | Conep:kanue 9/2
MOJIEKYJISIPHO- OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOpUU 1/0 OK 01, I1P61, ITP62, ITP63, I1P64,
KHHeTHYeCKOM (MKT), ux onsitHOe 0o6ocHOBanue. [{uddysus. bpoynosckoe OK 02, [1P65, TTPG6, ITPGY, JIP25, MP4,
Teopuu JIBUKEHHE. XapaKTep ABM)KCHUS W B3aWMOJCUCTBUS YaCTHUIL OK 03, MP6, MP13, MP17, MP18, MP19,
OcHoBBI BelecTBa. Mojenu cTpoeHus ra3oB, )KUJIKOCTEH M TBEPIBIX OK 06 MP20, JIP32, MP21, MP23, MP46,
TEePMOAMHAMMKH. | Ted M OOBSCHEHHE CBOWCTB BEIIECTBA Ha OCHOBE JTHX JIP14. JIP13. JIP12JIP25
TenJioBbie Mmojeneii. Macca u pasmepbl MoJiekyi (aTomoB). KonruecTBo ’ ’ ’ ’
MAaIIMHBI. BeniectBa. [locrosinnas ABoraapo.
ArperaTHbie TerutoBoe paBHOBecwe. Temmeparypa W CHOCOOBI  ee
COCTOSIHUSI u3mepenus. [llkana remneparyp Llenbcus.
BellecTBa Mogens uAeaIbHOTO Ta3a B MOJIEKYISIPHO-KMHETUYECKOMN

TEOpPUM: YaCTUIbl Ta3a JBHXXYTCS XaOTHYECKHM U HE
B3aUMOJIEUCTBYIOT JIPYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa-Knaneiipona.
AbGcomoTHas Temneparypa (mkana temmneparyp Kenbuna).
3akon JlanproHa. WM3ompomecchl B HJ€albHOM Ta3e ¢
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IOCTOSIHHBIM ~ KOJIMYECTBOM  BemiecTBa. | paduyeckoe
IpeCTaBIeHNUE U30IIPOLIECCOB: U30TEPMA, U30X0pa, n300apa.
CBs13p MEX/1y 1aBJICHUEM U CPEAHEN KMHETUYECKON dHEpruei
IIOCTYNATEIbHOTO TEIUIOBOTO JBUKCHHUS MOJIEKYJI
UJCANBHOTO ra3a (OCHOBHOE YpPaBHEHHE MOJIEKYJSPHO-
KUHETHYECKON TEOPUHU UJI€AJIHOTO rasa).

CBsi3p  aOCONIOTHOM ~ TEMIIEpaTyphl TEPMOJMHAMUYECKOM
CUCTEMBI co CpenHen KMHETUYECKOU SHEprueu
IIOCTYNATEIbHOI0 TEIJIOBOTO ABM)KEHHUS €€ YacTHLl.
Tepmonunamuueckass (TJ]) cucrema. 3amaHue BHEIIHHX
YCIOBUH JJI1 TEPMOJAMHAMUYECKOW cUCTEMBI. BHemnue u
BHYTpPEHHHUE MapaMeTpsl. IlapameTpsl TepMOAMHAMUYECKON
CUCTEMBI KaK CpEIHME 3HAYCHMsI BEJIMYMH, OIIUCBIBAIOIIUX €€
COCTOSIHME HAa MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hawamo TepmoguHamuku. (CamoOIpOU3BOJIbHAS
penakcanys TEPMOJMHAMHYECKOW CHCTEMBI K TEILLIOBOMY
PaBHOBECHIO.

Mogens uacalbHOrO rasa B TEPMOJMHAMHMKE - CHCTEMA
ypaBHeHHi:  ypaBHeHMe  MeHnneneeBa-Kianelipona n
BBIDAKEHWE  JUIsI  BHYTPEHHEH  DHEpPruu. Y CIOBUSA
MIPUMEHUMOCTH 3TOM MOJEIU: HU3Kasi KOHLIEHTpaUs YacTHLL,
BBICOKME TeMIlepaTypbl. BpIpakeHne s BHYTpPEHHEH
SHEPIrUH OJHOATOMHOI'O UIECAIBHOIO rasa.

KBazucrarnueckue 1 HECTATHYECKHUE MPOLECCHI.
OnemeHTapHas paboTa B TepMOAUMHAMUKe. Bbruncienue
paboTsl o rpaduKy mpoiiecca Ha pV-auarpaMmme.
Tennonepenaya kak cnocod U3MEHEHHs BHYTPEHHEN SHEPTUU
TEPMOJMHAMHYECKON CHUCTeMBbl 0€3 coBeplieHusi paboThlI.
KonBekuus, TeronpoBoHOCTb, U3JIyUYEHHE.

KomnuectBo TemimoThl. TemIoeMKOCTh, Teida. YAeIbHas H
MOJISIpHAsE TEIIOEMKOCTH BeLIeCTBA. YpaBHEHHE Maiiepa.
VYenpHas TEmIoOTa CropaHusl TomauBa. Pacyer KosmyecTBa
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TEIUIOTHI Tpu Teronepenave. I[lonstue 00 anuabaTHOM
mporecce.

IlepBbIii 3aKOH TEPMOJMHAMMKU. BHYTpeHHss 3Heprus.
KonunuectBo TemnoTel ¥ paboTa Kak Mepbl H3MEHEHUs
BHYTPEHHEHN SHEPTUU TEPMOJINHAMUYECKOU CUCTEMBI.

Bropoii 3akOH  TEpMOAMHAMUKH Ui  PaBHOBECHBIX
IIPOLIECCOB:  Ye€pe3 3aJaHHOE PAaBHOBECHOE COCTOSIHUE
TEPMOJMHAMUYECKON CHUCTEMBbI TMPOXOIUT €AMHCTBEHHAs
aanabata. AGCONIOTHAs TeMIepaTypa.

Bropoii 3akOH TEpMOAMHAMMKH Ui  HEPABHOBECHBIX
MPOLIECCOB: HEBO3MOXKHO TepeaaTh TEIUIOTy OT Oomee
XOJIOMHOTO Tella K Ooynee HarperomMy 0e3 KOMIICHCAIUU
(Knaysuyc). HeoOpaTtuMocTh mpupoOHBIX MPOLIECCOB.
[TpunMne! geiicTBUs TermnoBbix MamuH. KIT/I.
MakcumanbHoe 3Hadenue KI1J. [{ukn Kapho.
DKOJIOTUYECKHUE  aCMEKThl  HCIOJB30BAHHMS  TEIJIOBBIX
nsurareneil. TermnoBoe 3arpsi3HEHUE OKPYKAKOIIEH Cpe/bl.
[TapooOpa3oBanue u KoHJeHcanus. VcnapeHue u KumeHue.
VY aenbHas TemoTa mapooopazoBaHusl.

Haceimmiennsie ¥ HeHachbllieHHbIe mapbl.  KadecTBeHHas
3aBUCHMOCTD IJIOTHOCTU U JIaBJICHUSI HACBILIEHHOTO Iapa OT
TEMIIepaTyphbl, X HE3aBUCUMOCTh OT 00BhE€Ma HACBIIIEHHOTO
napa. 3aBUCHUMOCTb TEMIIepaTypbl KUIIEHUS OT JaBJCHUS B
YKUJIKOCTH.

BnaxkxHocts Bo3ayxa. AOCONIOTHAs W OTHOCHTEIbHAs
BIIQYKHOCTb.

Tepmoe Ttenmo. Kpucramnuueckune wu amopdHble Tena.
AHU30TpOnus.  CBOMCTB  KpucTayuioB. [lnaBnenue wu
KpUCTAJUTU3ALIUS. VY nenbHas TeIoTa JIaBJICHUS.
CyOnumarusi.

Hedopmaruu tBepaoro tena. Pactsokenue u cxxkarue. CHOBUT.
Monyns FOnra. [penen ynpyrux nedopmaruii.
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TernnoBoe pacmIUpeHHe SKUIAKOCTEH H  TBEPABIX  Tell,
0o0beMHOE W JMHEHHOE pacIIUpeHHe. AHTapMOHH3M
TEIUIOBBIX ~KOJEOaHWH 4YacTWI] BEIIeCTBA KaKk NpPUYHHA
TETJIOBOTO PACIIUPEHHS Tel (Ha KaYeCTBEHHOM YPOBHE).
IIpeoGpa3oBanue 3HEprun B (a3oBbIX Nepexoaax.

VYpaBHEHHE TEIIIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHue. KoadduuueHnt moBepxHOCTHOTO

HarTspkeHud.  Kanunnsipaele  sBinenus.  [laBineHue  mop
UCKPUBJICHHONM  MOBEPXHOCThIO  KuAkoctu.  Dopmyna
Jlannaca.
IIpodeccnonanbHo- OpUEHTHPYIOIIIEE COEepP:KaAHUE 2/0
CTpoeHMe U CBOMCTBA BEIIECTBA, TEIUIOBBIE MPOIECCH MPHU 2/0 OK 01, I1P61, I1PG2, T1PG3, I1P64,
MPUTOTOBJICHUU OMIOA, B TIOMEIICHHSX (oOorpeBaHue, OK 02, I1P65, I1P66, TIPG9, JIP25, MP4,
BEHTWIALMS, paboTa  KOHIUIIMOHEPOB,  PAaCIIOJIOXKEHUE OK 03, MP6, MP13, MP17, MP18, MP19,
pa6oq1/1x MCCT, paAuaTOpPOB OTOIUICHUA, BJIIAXKHOCTb BO34YyXa, OK 06 MP20, .HP32, MP21, MP23, MP46,
JMaBJICHUE W TEMIIEPATypHbIH pEXUM B TIOMEUICHUH U JIP14. JIP13. JIP12JIP25
CKJIa/Jax), IIPUMEHEHUSX COBPEMEHHBIX TBEPABIX U ’ ’ ’ ’
aMOpHBIX MAaTepHANIOB, YCJIOBUS XpaHEHHS TMPOIYKTOB
IMUTAHUS.
B TOoM 4nc/Ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIH 6/2
[Ipaktuueckoe 3anstue Ne 4 2/0 OK 01, I1P62,I1P66, IIPG7, JIP1, MPI1,
Pemenue 3agad mo teMe «OcHoBel MKT. Pemenune 3agad Ha OK 02, MP3, MP15, MP12, MP13, MP17,
YpaBHEHHUE COCTOSIHUS UACATBHOIO ra3a OK 03, MP19, MP 20, MP45, MP42, MP
OK 09,
OK 06 43, MP8, MP10
[Ipaktuueckoe 3ansarue Ne 5 Pemenue 3agad 1o Teme 2/0
«3aKkoHbl TepMoAMHAMUKH. [IpumeHeHue mnepBoro Hauaina OK 01, I1P62,ITPG6, I1P67, JIP1, MPI
TEPMOJAUHAMUKH K U30ITpOIIEccCaM OK 02, MP3, MP15, MP12, MP13, MP17
OK 03, | MP19, MP 20, MP45, MP42, MP 43
OK 09, | MP8, MP10
OK 06
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Jlabopatopuoe 3auarue Ne 2 OmpeneneHue yAelIbHOU 2/2 OK 01, | IIP62, ITP66, TTPGS,

TENJI0EMKOCTH BEILIECTBA OK 02, I1P610, IIpy2, IIPyl2, TIP610,
OK 05, | MP3, MP5, MP15, MP28, MP31,
OK 07, | MP32, MP33, MP34, MP37, MP54,
OK 04 MP55, MP 56, MP 43, JIP34, JIP32,
OK 09,

Paznen 4 DiekTpoguHAMHKA 25/10
Tema 4.1 Conepxanue 4/0
DJIEKTPOCTATHKA | DIICKTPHU3AIUs TEI U €€ MPOSBICHUS. DIICKTPUUCCKHUH 3apsi. 1/0 OK 01, I1P61, I1PG2, T1PG3, I1P64,

JBa  Buaa  dJIeKTpUUECKUX  3apsgoB.  [IpoBojgHUKH, OK 02, [1P65, I1P06, IIP6S, ITPGY JIP25,

JIUBJIEKTPUKHU u IIOJIYTIPOBOXHUKH. DJleMEeHTapHbII OK 03, MP4, MP6, MP13, MP17, MP18,

ANEKTPUYECKUN 3apsAll. 3aKOH COXpaHEHUs SJIEKTPUUYECKOTO OK 06, MP19, MP20, JIP5, JIP6, JIP32,

3apsa. OK 07 MP21, MP23, MP44, MP38,

B3aumopeiictBue 3apsanoB. Toueunwie 3apsAnbl.  3aKoH MP39, MP46, JIP14, JIP13, JIP12,

Kynona. JIP28, JIP31

Onekrpuueckoe mnose. Ero paeiictBue Ha 3IIEKTpUYECKUE
3apsizibl.

HampspkenHocTs  3nekTpuueckoro mnods. [IpoOHbiilt 3apsi.
JInHNKM HaNpsHKEHHOCTH 3JIeKTprYecKoro nois. OxHopogHOoE
AIIEKTPUYECKOE MOJIE.

IToTeHIManbHOCTE BJIEKTPOCTATHYECKOro mois. Pa3HocTh
NOTEHLIMAJIOB M HampsbkeHue. [loTeHuuanbHas 3Heprus
3apsga B 2JeKTpocTraTMdyeckoM — mnone.  [lorennman
AIIeKTpocTaTnyeckoro mnois. CBsA3b HANpSKEHHOCTH TOJS U
Pa3sHOCTH MOTEHIMAJIOB JJISl AJIEKTPOCTATUYECKOT0O Mo (Kak
OJIHOPOJHOT0, TAK U HEOJHOPOIAHOTIO).

[TpyHIMI CynepNO3UIIUH DJIEKTPUUECKUX MOJIEH.

ITone touewnoro 3apspa. Ilose paBHOMEpPHO 3apsKEHHON
cdepsl. [lone paBHOMEpPHO 3apsHKEHHOrO MO O00bEMY IIapa.
[Tone paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOW TUIOCKOCTH.
KapTunel JMHUH  HampsDKEHHOCTHM  9THMX — HOJNEH U
SKBHUIOTEHIMAIbHBIX TOBEPXHOCTEH.
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IIpoBOIHMKM B  DJIEKTPOCTATHYECKOM IIOJIE. Y CIIOBUE
paBHOBECHS 3aps/I0B.

JvanekTpuku B 3JIEKTPOCTATHYECKOM 1oJIe.
JusnexTpuyeckas IPOHULIAEMOCTD BEILIECTBA.

KonpneHncarop. DNEKTPOEMKOCTb KOHJIEHCATOpa.
DIIEKTPOEMKOCTb IJIOCKOTO KOHJIEHCATOPA.

[TapaynensHOE COCIMHECHHE KOH/JIEHCAaTOPOB.
IlocnenoBarenbHOE COEIMHEHUE KOHIEHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

JBr>keHHMe ~ 3apsSHKEHHOM  4YacTMUbl B OJHOPOJHOM
3JIEKTPUYECKOM TOJIE.

IIpodeccHoHAILHO - OPHEHTHPYIOLIEE COAEPKAHTE 1/0
Craruyeckoe AJIEKTPUYECTBO IPU IE€YaTH TEXHOJOTHYECKHUX 1/0
KapT, paboTa AJIEKTponpuOOpPOB (OPIrTEXHHWKH, IICUCH,
oborpearenei).
B ToM unciie npakTHYECKHUX U J1a00PATOPHBIX 3aHATHH 2/0
[Ipaktuueckoe 3anstue Ne 6 2/0 OK 01, | IIP62,ITP66,ITPG7, MP1, MP3,
Pemenue 3agau mo teme «DJIEKTPOCTATHKAY OK 02, MP15, MP12, MP13, MP17, MP19,
OK 03, MP 20, MP45, MP42, MP 43, MPS§,
ok |MPIO
Tema 4.2 Conep:xaHue 10/8
IMocTossHHBII Cwuna Toka. ITocTosTHHEBIH TOK. 1/0 OK 01, I1P61, 11P62, ITP63, 11P64,
3JIEKTPUYECKHH TOK. | YCIOBUS CYIIECTBOBAHUS TOCTOSHHOTO 3JEKTPUUYECKOTO OK 02, I1P65, I1P66, TIIPGS, ITPG9JIP2S,
toka. Mcrounuku Toka. Hanpskenue U u DJ1C €. OK 03, MP4, MP6, MP13, MP17, MP18,
3akoH OMa 11 y4acTKa LEMH. OK 06, MP19, MP20, JIP5, JIP6, JIP32,
DIIEKTPUYECKOE COIPOTHUBIICHHUE. 3aBHCHUMOCTh OK 07 MP21, MP23, MP44, MP38,

COIIPOTUBJICHUA OAHOPOAHOI'O0 MPOBOJHWKA OT €0 AJIMHBI U
miom@aau IMornepeyHoro CCUYCHUs. y,ZIeJ'II)Hoe COIIPOTHUBJICHUC
BCIICCTBA.

HOCJ’IG}IOB&TGHBHO@, mapaui€JIbHOC, CMCIHIAHHOC COCIUHCHUEC

MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
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MPOBOJHUKOB. Pacdyer  pa3BeTBIEHHBIX  BJIEKTPUUYECKUX
nenei. [IpaBuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH Jlxoynsa-JleHua.
MoIHOCTD ANEKTPUYECKOr0 TOKa. TermaoBas MOIIHOCTB,
BbI/IETIsIEMAs Ha PE3UCTOPE.

OJIC 1 BHyTpeHHEE CONPOTHUBJIIECHHWE UCTOYHHMKA TOKA. 3aKOH
OMa 1 TONMHOW  (3aMKHYTOM) 3JICKTPUYECKOM IeMHu.
MoiHOCTh HICTOYHHKA TOKA. KOpOTKOE 3aMbIKaHUE.
Konzgencarop B 11enu mOCTOSTHHOTO TOKA.

IpodeccHoHANIBLHO - OPHEHTHPYIOLIEE COTEPKAHUE 1/0

OmpenenieHne  €OUHUIl  U3MEPEHUS U Pa3MEPHOCTHU 1/0

UCIIONB3YEMBIX rmapameTpoB padoTHI, napameTpbl

NEKTPUYECKON  IenMmuM Mnpu  paboTe  HAKOMUTENeH U

OTpeOUTENIEH DICKTPOIHEPTUH.

B ToM unciie npakTHYECKHUX U J1a00PATOPHBIX 3aHATUH 8/8

Jlaboparoproe 3anmsartue Ne3. OmpenencHue yaeIbHOTO 212 OK 01, | IIP62, ITP66, ITP68 TIP610,

COIIPOTUBIICHUS IIPOBOIHUKA OK 02, I[1P610, MP3, MP5, MP15, MP28,
OK 05, | MP31, MP32, MP33, MP34, MP37,
OK 07, | MP54, MP55, MP 56, MP 43,
OK 04 JIP34, JIP32,
OK 09,

JlabopaTopnoe 3ansitue Ne 4 DkcriepuMeHTaabHas MPOBEpPKa 2/2 OK 01, | IIP62, I1PG6, ITP68 T1P610,

3aKOHOB IOCJIEIOBATENBHOIO COEIUHEHUS IPOBOIHUKOB. OK 02, I[1P610, MP3, MP5, MP15, MP28,
OK 05, | MP31, MP32, MP33, MP34, MP37,
OK 07, | MP54, MP55, MP 56, MP 43,
OK 04 JIP34, JIP32,
OK 09,

Jlabopatoproe 3amsitue Ne 5.  Ompenenenne DIJIC u 2/2 OK 01, | I1P62, ITPG6, ITP68 IIP610,

BHYTPEHHETO COIPOTUBIICHUSI UICTOYHUKA TOKA. OK 02, [1P610, MP3, MP5, MP15, MP28,
OK 05, | MP31, MP32, MP33, MP34, MP37,
OK 07, | MP54, MP55, MP 56, MP 43,
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OK 04 JIP34, JIP32,
OK 09,
Jlaboparoproe 3ansaTre Ne 6. OmnpenencHue COMPOTHBICHUS 2/2 OK 01, | IIP62, ITPO6, ITPGS, , ITP610, MP3,
pe3ucTopa METOJA0M MapKUPOBKH. OK 02, MP5, MP15, MP23, JIP26, , MP28,
OK 05, | MP31, MP32, MP33, MP34, MP37,
OK 07, | MP44, MP47, MP48, MP54, MP55,
OK 04 MP 56, MP 43, JIP34, JIP32,
OK 09,
Tema 4.3 Coneprxanue 4/2
DJIeKTPUYECKUH TOK
B Pa3JIMYHbIX DneKTpuyeckass  IPOBOJUMOCTh  PAa3IUYHBIX  BEIIECTB. 1/0 OK 01, I1P61, I1P62, I1P63, I1P64,
cpenax DJIEKTPOHHAS MPOBOJUMOCTD TBEPABIX METaJIJIOB. OK 02, I1P65, I1P66, TIPGS, ITPG9JIP25,
3aBUCUMOCTh CONPOTHUBIICHUS METAJIOB OT TEMIIEPATYPHI. OK 03, MP4, MP6, MP13, MP17, MP18,
CBepXIpOBOAMMOCTb. OK 06, MP19, MP20, JIPS, JIP6, JIP32,
DNeKTpUuecKrii TOK B Bakyyme. CBOWCTBa 3JEKTPOHHBIX OK 07 MP21, MP23, MP44, MP38,
ITYYKOB. MP39, MP46, JIP14, JIP13, JIP12,
[TonynpoBOIHUKH. CobOcTBeHHas u MpUMECHas JIP28, JIP31
MPOBOJIUMOCTh TOJYIPOBOJHUKOB. CBOMCTBa p-N-mepexona.
[TosrynpoBOTHUKOBBIE TPUOOPBHI.
DNEKTPUUECKU TOK B AJIEKTPOJIUTAX. DNEKTPOIUTHYECKAS
auccoruanus.  Jnektponus.  3akoHsl  Dapames s
ANEKTPOJIN3A.
OnekTpuueckuii TOK B ra3zax. (CamMOCTOATENbHBIN U
HECAMOCTOSITEIbHBIN pasps. Paznuunbie THIIBI
CaMOCTOATENBHOrO paspsaaa. Momuus. [1nazma.
TexHU4eckne yCTpOMCTBA M MPAKTUUECKOE NPUMEHEHUE:
razopaspsiiHble  JIaMIbI, OJEKTPOHHO-IydeBas  TpyOka,
MONYIPOBOJHUKOBBIE ~ TPUOOPBI:  AWOA,  TPaH3HUCTOD,
dboToMOa, CBETOAMO, TaJbBaHWKA, paUHUPOBAHUE MEIH,
BBITIJIABKA ATFOMUHUS, DJIEKTPOHHAST MUKPOCKOTIHSL.
IIpodeccnonanbHo - oOpueHTHPYIOIIIEE COAepPKaHue 1/0
[Tpumenenue JIATYUKOB JIBUKEHUS, MIPUCYTCTBUS, 1/0
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WHIWKATOPOB TEMIEpaTyp pa3IMuHBIX MPHOOPOB MpHU
MIPUTOTOBJICHUH TTUIITH.
B ToM unciie npakTHYECKUX U J1a00PATOPHBIX 3aHATHI 2/2
Jlabopatoproe 3ansTue Ne7. 2/2 OK 01, |IIP62, TIIP66, IIP68, IIPGI1O,
3aBUCUMOCTh COTPOTUBIICHUS OT TEeMIIepaTyphl 00pa3IoB OK 02, |IIP610, MP3, MP5, MP15, MP28,
METAJIJIA U MOJIYIPOBOJIHUKA OK 05, |MP31, MP32, MP33, MP34, MP37,
OK 07, |MP54, MP55, MP 56, MP 43, JIP34,
OK 04 |JIP32,
OK 09,
Tema 4.4 Conep:xaHue 1/0
MarnuTtHoe nmoJjie. | BzaumoneicTBue MOCTOSHHBIX MAarHUTOB M MPOBOJHUKOB C 1/0 OK 01, I1P61, I1PG2, T1P63, I1P64,
TOKOM. MarHutHoe mnoJsie. BeKTop MarHMTHOW WHIYKLHH. OK 02, 11P65, 1IP66, IIP6S, IIPG9JIP25,
[IpuHuun cynepno3vuMM  MarHUTHBIX — nojed. Jlunum OK 03, |MP4, MP6, MP13, MP17, MPI18,
MarHuTHOM MHIYKIIHH. OK 06, |MP19, MP20, JIP5, JIP6, JIP32,
MarauTHoe TOJIE TPOBOJHUKA C  TOKOM  (IPSMOTO OK 07 |MP21, MP23, MP44, MP38, MP39,
IIPOBOJHMKA, KaTYIIKH U KPyroBOro BUTKa). OneIT Dpcreaa. MP46, JIP14, JIP13, JIP12, JIP28,
Cuna Amnepa, ee HanpaBJIEHUE U MOAYJIb. JIP31
Cuna JlopeHma, ee HampaBlieHHE€ W MOAYNIb. JIBUXKeHUE
3apsDKEHHOM 4YacTHUIl B OJHOPOAHOM MAarHUTHOM IIOJIE.
Pa6ota cunsl Jlopenna.
MarnuTtHoe mnosie B BemectBe. dDeppomarHeTuku, napa- u
JIMaMarHeTHUKH.
Tema 4.5 Conep:xaHue 6/0
DJIEKTPOMATrHUTHasl | SIBJeHHE OSJIEeKTpOMarHuTHOW WHAYKIMHU. [loTOK BekTopa 1/0 OK 01, I1Po1, ITP62, ITP63, I1P64,
HHAYKIHS MarHUTHOM WHIYKITUH. 2J1C WHTYKITAHN. 3aKkoH OK 02, | IIPG6S5, T1PG6, IIP68, ITPGY, JIP25,
ANEKTPOMATHUTHOMU WHIYKIIUU ®dapanes. Buxpesoe OK 03, MP4, MP6, MP13, MP17, MP18,
anekTpudeckoe nojue. Toku Dyko. OK 06, MP19, MP20, JIPS, JIP6, JIP32,
OJ1C uHAYyKIIMM B TPOBOJHUKE, JBMUKYILIEMCS B OJTHOPOJIHOM OK 07 MP21, MP23, MP44, MP38,
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MarHuTHOM IIOJIE.
IIpaBuiio Jlenna.

NunyktuBHocts.  KaTymika  WMHIYKTUBHOCTH B IEMU
MOCTOSIHHOTO  Toka.  SIBnenwe  camownaykuuu. OJC
CaMOUHIYKIIUH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.
DJIeKTPOMArHuTHOE TOJIE.

MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31

IpodeccHoHANIBLHO - OPHEHTHPYIOLIEE COTEPKAHUE 1/0
[Tpunuun oOGpa3oBaHMsI U UCIOJIB30BaHUS MArHUTHOTO TOJIS 1/0
B MarHUTHBIX YCTPOWCTBAaxX TEIUIOBBIX I€4Yei, MUKCEPOB,
XOJIOJUIEHUKOB.
B ToM unciie npakTHYECKHUX M J1a00PATOPHBIX 3aHATHH 4/0
[Ipaktnueckoe 3anstue Ne 7 PemieHwe 3amad mo TeMme: 2/0 OK 01, [1P62,I1P66,  IIP67, MP1, MP3
MarauTHOE 1oJIE U €r0 XapaKTEePUCTUKH. OK 02, MP15, MP12, MP13, MP17, MP19
OK 03, | MP 20, MP45, MP42, MP 43, MP8
OK 09 MP10
[Ipaktuueckoe 3anarue Ne 8§ Pemenue 3agad mo Teme 2/0 OK 01, [1P62,I1P66,  IIP67, MP1, MP3
«INEeKTpOMarHUTHAsT WHAYKIMS. 3aKOH 3JIEKTPOMArHUTHOU OK 02, MP15, MP12, MP13, MP17, MP19
uHAYKIUUA. CaMOMHTYKLIHSI» OK 03, MP 20, MP45, MP42, MP 43, MP8
OK 09 MP10
Pa3nen 5 Kosie6anusi 1 BOJIHbBI 20/4
Tema 5.1 Conepxanue 4/2
MexaHnveckue
KoJie0anus u BoJaHbI | KonebarenbHasa cucrema. CBoOOIHBIE KOJIEOaHUS. 1/0 OK 01, I1Po1, I1P62, ITP63, I1P64,
[Mapmonnueckue KOJIeOaHus. Kunemarnueckoe u OK 02, I1P6S, I1P66, IIPGS, ITPGY, JIP25,
JUHAMHYECKOE OMUCaHue. JHEPreTHIecKoe OnucaHue (3aKoH OK 03, MP4, MP6, MP13, MP17, MP18,
COXpaHECHUs MEXaHUYECKOMN SHEPTHH). BriBoa OK 06, MP19, MP20, JIPS, JIP6, JIP32,
JUHAMHYECKOTO OMMCAHUSI TAPMOHUYECKUX KOJICOAHHH U3 MX OK 07 MP21, MP23, MP44, MP38,
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HHEPreTUUECKOI0 U KHHEMATHUECKOTO ONHUCAHUS.
Avmmmatynra u  ¢asza kojebanuid. CBS3p  aMIUIUTYABI
KOJICOAHUH MCXOMHOM BEIMYMHBI ¢ aMIUIUTyJaMH KOJIeOaHUi
€€ CKOPOCTH U YCKOPEHHS.

[lepuon u yacrora konebGanuid. Ileproa mManbIx CBOOOIHBIX
Kosie0aHui MaTeMaTUYecKoro MasTHuka. [lepnoa cBo6OIHBIX
KOJIEOaHUH TPYKUHHOTO MasgTHUKA.

[lonsitTue o 3aryxarolmux KojeOaHusx. BblHyXIeHHbIE
konebOanusi. Pe3onanc. PeszonancHas kpuBas. BrnusHue
3aTyXaHHUs Ha BUJ pE30HAHCHON KPUBOU. ABTOKOJICOaHMUS.
MexaHnudeckue BOJHBI, YCIOBUS HX pPacnpoCTpaHEHUs.
Ilonepeunble u mpomoibHbIE BOJHBL. Ilepuon, ckopocTs
pacupocTpaHeHus U JUIMHA BOJIHBI. CBOMCTBAa MEXAHMYECKUX
BOJIH: OTpaKCHHE, MpPEJIOMIICHHE, HWHTepPEepeHIus |
nudpakiys.

3Byk. CkopocTth 3ByKa. I'pomkocth 3Byka. BeicoTa TOHa.
TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEBI

MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31

IIpodeccnonanbHO - OpueHTHPYIOLIEe COAepPKaAaHue 1/0

Onpenenenne ¥ TapaMeTpbl KoJeOaHWW B Pa3IUYHBIX 1/0

MOBTOPSIONIUXCS TIPOIECCax TPU TPUTOTOBJICHUN TIHIIH,

MOTPY3KE U CKIAANPOBAHUY MPOJYKTOB MUTAHUS.

B ToM YHc/ie MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 2/2

Jlaboparoproe 3anstue Ne8 IlpoBepka 3aKOHOB KoJjeOaHUI 2/2 OK 01, | I1P62, ITP66, ITPGS, ITP610, ITPG10

MaTeMaTH4eCKOTO MasTHHKA OK 02, MP3, MP5, MP15, MP28, MP31
OK 05, | MP32, MP33, MP34, MP37, MP54
OK 07, | MP55, MP 56, MP 43, JIP34, JIP32,
OK 04
OK 09,

Tema 5.2 Conep:xaHue 10/4
DJIEKTPOMarHuTHbIE
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K0JIe0aHHUS M BOJIHBI

Konebarenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHusl B UJIeaIbHOM KoJiebaTeTbHOM KOHType. Popmyna
Tomcona. CBsA3p aMIUIUTYIbl 3apsja KOHJEHcaTopa C
aMIUIUTYIO0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs YHEPrUH B HJCAIBHOM KOJIEOaTeIbHOM
KOHTYpE.

3aTyxarolye 3JIeKTpOMarHuTHbIe KojiebaHusi. BelHyX1eHHbIE
AIIEKTPOMArHUTHBIC KOIeOaHusI.

IlepemenHbli  TOK. MOIIHOCTH  NEPEMEHHOrO  TOKAa.
AMIUIUTYIHOE ¥ JEUCTBYIOIIEE 3HAYCHHE CHUJIbI TOKa U
HANpsDKEHUST TpU  pa3nuyHOM  (opmMe  3aBHCHMOCTH
MIEPEMEHHOTO TOKAa OT BPEMEHH.

CunycouganbHblid IEpEMEHHBIN TOK. Pe3ucrop, KoHaeHcaTOp
M KaTylmka WHIYKTUBHOCTH B II€NH CHHYCOMJAIBLHOTO
MEPEMEHHOT0 TOKa. Pe30HaHc TOKOB. Pe30HaHC HAaNpsy)KeHUM.
Wneansueiii Tpanchopmatop. IlpousBoacTBo, mepemada u
noTpedeHue MEKTPUUECKON SHEPTUH.

DKOJIOTHYECKUE PUCKU TIPU MPOU3BOJCTBE DJIEKTPOIHEPTHUHU.
KynbpTypa vcnonb30BaHus 3JIEKTPOIHEPTUU B MOBCEIHEBHOU
KU3HU. OJEKTPOMArHUTHBIE BOJHBL. Y CIOBUSA W3ITyYEHUS
ANIEKTPOMATrHUTHBIX BOJIH. B3anmHas opueHTalusi BEKTOPOB

E,B Vs JJIEKTPOMAarHUTHOM BOJIHE.

CaolicTBa JJIEKTPOMAarHUTHBIX BOJIH: OTpa)KEeHUE,
IpesoMJIEHUE, OJSIpU3alns, HHTepdepeHIMs U TUPPaAKIHS.
[kana IIEKTPOMAarHUTHBIX BOJIH. ITpumenenne
JJIEKTPOMArHUTHBIX BOJIH B TeXHUKE U ObITy. [IpuHIUIBI
pannuoCBs3H U TEJIEBUICHHUS. Paguonokanus.
OJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY>KAIOLIEH Cpepl.

1/0

OK 01,
OK 02,
OK 03,
OK 06,
OK 07

T1P61, [IP62, TIP63, T1P64,

T1P65, [IP66, TIP6S, I1P69, JIP2S,
MP4, MP6, MP13, MP17, MP18,
MP19, MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31

IMpodeccnonaIbLHO - OPHEHTHPYIOLIEE COEPKAHUE

1/0

JlelicTBHE BIEKTPOMArHUTHBIX MOJEH W BOJH MPHU Nepenadye
uH(pOpMallMKM  pa3iMYHBIMH  crocobamMu, Tpu  padore
prOOpOB.

1/0
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B ToMm 4unciae NMPAKTUYIECKUX U J'IaﬁOpaTOpHLIX 3aHATHH

8/0

[TpakTuueckoe 3anstue Ne 9 Pemenne 3amad mo teme: Buapl 2/0 OK 01, [1P62,I1P66, IIP67, MP1, MP3,

COIIPOTUBIICHH B LEISIX IEPEMEHHOIO TOKA. OK 02, MP15, MP12, MP13, MP17, MP19,
OK 03, | MP 20, MP45, MP42, MP 43, MPS,
OK 09 MP10

[Ipaktuueckoe 3anstue Ne 10 Pemenue 3amad mo Tteme 2/0 OK 01, I1P62,I1P66, IIP67, MP1, MP3,

«ONeKTpOMarHuTHBIE KojeOanuss u  BoiaHbl. Dopmyna OK 02, MP15, MP12, MP13, MP17, MP19,

Tomcona OK 03, MP 20, MP45, MP42, MP 43, MPS,
OK 09 MP10

Jlaboparoproe 3anstre Ne9 YcrpoicTBO TpaHchopmaropa, 212 OK 01, |IIP62, [TIIP66, IIP6S; IIP610,

reseparopa OK 02, I[1P610, MP3, MP5, MP15, MP23,
OK 05, | JIP26, , MP28, MP31, MP32,
OK 07, | MP33, MP34, MP37, MP44, MP47,
OK 04 MP48, MP54, MP55, MP 56, MP
OK 09, | 43,JIP34, JIP32,

[Ipaktuueckoe 3anarue Ne 11 Pemenue 3agad mo Teme: 2/2 OK 01, [1P62,I1P66, I1IP67, MP1, MP3,

XapakTepUCTUKHU ITIEPEMEHHOIO TOKA OK 02, MP15, MP12, MP13, MP17, MP19,
OK 03, | MP 20, MP45, MP42, MP 43, MPS,
OK 09 MP10

Tema 5.3 Conep:xaHue 6/0
OnTnka [TpsimonuHENHOE pacIpOCTpPaHEHUE CBETa B OJHOPOAHOMN 1/0 OK 01, |IIPOl, ITP62, TTPG3, ITP64,

cpene. JIyd cBera. ToueuHbIll HCTOYHUK CBETA. OK 02, I1P6S, I1P66, IIPGS, I11P6Y, JIP25,

OtpaxeHue cBera. 3aKOHbI OTpakeHHsI cBera. [locTpoeHue OK 03, |MP4, MP6, MP13, MP17, MPI18,

n300pakeHu B TIockoM 3epkae. Cepudeckue 3epkana. OK 06, |MP19, MP20, JIPS, JIP6, JIP32,

[Ipenomnenune cBera. 3aKOHBI  MPEJIOMIIEHHUS  CBETA. OK 07 |MP21, MP23, MP44, MP38, MP39,

AOCONIOTHBIN TOKa3arenb mpenoMiaeHuss. OTHOCUTEIbHBIN
nokaszatenb mnpenomieHus. [locTOSHCTBO 4acTOTBl CBETa U
COOTHOIIIEHUE JUTAH BOJIH pu rnepexoje
MOHOXpPOMaTHYECKOTO CBETAa uepe3 TpaHully pas3fena ABYX
ONTHUYECKUX CPE/I.

Xon nydeit B mpusme. [ucnepcust cBera. ClOXKHBIM COCTaB

MP46, JIP14, JIP13, JIP12, JIP28,
JIP31
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Oenoro cBera. L{Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIil yroi mojJHoro
BHYTPEHHETO OTPa’KEHUSI.

CoOuparomiue M pacceMBarollUe JMH3bl. TOHKas JIMH3A.
@DOKYyCHOE PACCTOSHME U OINTHUYECKAs CUIa TOHKOM JIMH3BI.
3aBUCUMOCTh (POKYCHOI'O PAcCCTOSHUSI TOHKOW cepudeckoi
JUH3Bl OT €€ I'EOMETPUHM U OTHOCUTEIBHOIO II0Ka3aTess
IIPEJIOMIICHUS.

®opmysa TOHKOH JIMH3BIL. Y BEJIMYEHHE, AaBAEMOE JIMH30M.
Xox Jiy4a, NpOLIEIUIEr0 JMH3Y MO IPOU3BOJIBHBIM YIJIOM K
ee TiaBHOM omnrtuyeckod ocu. IloctpoeHue wuzo0paxeHui
TOYKH U OTpe3Ka MPSMOM B COOMPAIOIIMX U PACCEUBAIOIINX
AMH3aX M WX  cuctemax. OnTuueckue  MpHOOPHI.
Paspemaromiast cioco6HocTh. [1a3 Kak onTUyeckas cUCTEMA.
ITpenensl IPUMEHUMOCTH F€OMETPUYECKON ONTHUKH.
Bonnosas ontuka. Mutepdepenuust cera. KorepeHTHble
UCTOYHUKU.  YCIOBHS  HAOJIOJEHHS  MAaKCUMyMOB U
MUHUMYMOB B HHTEPPEPEHLUUOHHOW KapTHUHE OT JABYX
KOTEpEHTHBIX ~ MCTOYHUKOB. IIpuMepsl  Kiaccuueckux
MHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. [ludpakunonHas pemerka. YciaoBue
HAOJIOJIEHUsI  IVIABHBIX ~ MaKCUMYMOB  IpH  TaJICHUU
MOHOXPOMAaTHYECKOIO CBeTa Ha JU(PAKIMOHHYIO PELIETKY.
ITonsipuszanus ceera.

IpodeccHoHANTBLHO - OPHEHTHPYIOLIEE COTEPKAHNE 1/0

Pa3smenienue ocBeTUTENBHBIX MPUOOPOB B TOMEIICHHSIX, YUET 1/0 OK 01, I1P61, ITP62, ITP63, I1P64,

M pacyeT mapaMeTpoOB OCBEIICHHOCTH, 3aKOHBI OTPAXKECHUS U OK 02, I1P0S, I1P66, IIPGS, ITP6Y, JIP25,
NPEJIOMJIEHU  CBE€Ta  HA  3€PKaJbHBIX W MaTOBBIX OK 03, |MP4, MP6, MP13, MP17, MP18,
MMOBEPXHOCTSX JIEMEHTOB KYXHHU. OK 06, |MP19, MP20, JIP5, JIP6, JIP32,
Ontuueckne H¢pdexTsl M Au3aiiH 1pu  00yCTpoiicTBe OK 07 |MP21, MP23, MP44, MP38, MP39,

IMMOMCIICHHUA KYXHHU, 3ajla TIUTAaHWA, YKpalllICHUA 6.]'[}0,21.

MP46, JIP14, JIP13, JIP12, JIP28,
JIP31
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B ToMm 4unciae NMPAKTUYIECKUX U J'IaﬁOpaTOpHLIX 3aHATHH

4/0

[Ipaktnueckoe 3ansatue Ne 12 Pemenue 3amay mo Teme: 2/0 OK 01, [1P62,I1P66, IIP67, MP1, MP3,
3aKOHBI OTPAXKEHUS U MIpesioMyieHus cBeTa. Popmysa TOHKOU OK 02, MP15, MP12, MP13, MP17, MP19,
JIMH3bI OK 03, | MP 20, MP45, MP42, MP 43, MPS,
OK 09 MP10
[Ipaktuueckoe 3anstue Ne 13 Pemenue 3amay mo teme: 2/0 OK 01, I1P62,I1P66, IIP67, MP1, MP3,
BoaHOBEIE cBOIICTBA CBETA. OK 02, MP15, MP12, MP13, MP17, MP19,
OK 03, | MP 20, MP45, MP42, MP 43, MPS,
OK 09 MP10
Pa3nen 6. OcHOBBI CrIeUAJIBHON TEOPUH OTHOCUTEJIBLHOCTH 1/0
Tema 6.1 OcHoBbl | ['paHUIlbI ~ TPUMEHUMOCTH  KJIACCMYECKOW  MEXaHUKH. 1/0 OK 01, JIP25, MP4, MP6, MP13, MP17
cnenuaJabLHOM’ [TocTynaTel cnenuuanbHOM TEOPUHU OTHOCUTEIIBHOCTH. OK 02, MP18, MP19, MP20, JIP5, JIP6
TeOpUH [TpocTpancTBeHHO-BpeMeHHOI uHTepBan. [IpeobpazoBanus OK 03, |JIP32, MP21, MP23, MP44, MP38
oTHocHTeabHOCTH. | JlopeHma. VYcmoBue  npuyuHHOCTH.  OTHOCHUTEIBHOCTD OK 06, MP39, MP46, JIP14, JIP13, JIP12
OJHOBPEMEHHOCTH. 3aMEIJICHHE BpPEMEHU U COKpalleHHUE OK 07 JIP28, JIP31
JUTUHEL.
DHeprus ¥ UMNYJbC PEISITUBUCTCKON YaCTHIIBI.
CBs13p Macchl C SHEpPrueil U UMIYJIbCOM PENSATUBUCTCKON
YaCTHUIIBI. DHEPTHUsl TOKOSI.
Pasgen 7 KBantoBas pusuka 7/0
Tema 7.1 Conep:xaHue 3/0
E:f:g::; ‘;’;};J}:S‘;M PaBHOBecHOE TemioBoe W3NMyudeHUe (M3NydyeHue abCONIOTHO 1/0
" | uepHoro Tena). 3akoH cMenieHus Buna. ['umoresa Ilnanka o OK 01, I1P61, ITP62, ITPG3, 11P64,
kBaHTax. @oToHbl. DHeprus ©  uUMIylnbc (HOTOHA. OK 02, I1P65, 11PG6, TIPGS, ITPG9, JIP2S,
dotorpdexr. OnbIThI AlT. Cronerona. 3aKoHBI OK 03, MP4, MP6, MP13, MP17, MP18,
dororddekra. YpaBHenue DitHmTelHa A1 GoTodddexra. OK 06, MP19, MP20, JIP5, JIP6, JIP32,
"Kpacnas rpanuma" dorodddexra. [laBnenue cera (B OK 07 MP21, MP23, MP44, MP38,

YaCTHOCTH, JIaBJICHHE CBETa Ha aOCONIOTHO MOTJIOMIAIONTYI0 1
a0COIOTHO ~OTpakaroulyro moBepxHocTh). OmbiTel [1.H.
Jlebenera. BonHoBbIe cBoiicTBa yactuil. Bomubl e bpoiins.

MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
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JnnHa BonHbl e bpoilnis u pa3mepsl o0sacTu JoKalu3aluu
JBIDKYIIEHCS 9acTHIbl. KopImycKynsspHO-BOIHOBOM Ayali3M.
Hudpakuuss s5eKkTpoHOB Ha Kpuctauax. Crnenuduka
U3MEpEeHUI B MHKpPOMHUDE. CooTHOMmIEHUS
HeonpeneneHHoctei [eitsenbepra. Yuér ¢ortorddexra npu
OIpeIeTICHUH YCIIOBUI XpaHeHUsI JTOKYMEHTAIIHH,
MPOJYKTOB, paboTa GOTOIIEMEHTOB B TaTYMKAX IBUKCHUS U
NPUCYTCTBUS B MOMEIICHHUSX, aBTOMAaTHYECKasi PETyIMPOBKa
OCBEILIEHHOCTH.

B ToM unciie npakTHYECKHUX M J1a00PATOPHBIX 3aHATHH 2/0
[Ipaktuueckoe 3anstue Ne 14 Pemenue 3amay mo Teme: 2/0 OK 01, [1P62,I1P66, I1IP67, MP1, MP3,
3akonbl Gpororddexra. YpaBHeHHE DHUHINITEHHA OK 02, MP15, MP12, MP13, MP17, MP19,
OK 03, | MP 20, MP45, MP42, MP 43, MPS,
OK 09 MP10
Tema 7.2 Conep:xanue 3/0
Crtpoenue aToma OnbITEI MO KCCIECIOBAHUIO CTpOeHUs aTtoma. [lmanerapHas 1/0 OK 01, I1P61, I1P62, I1P63, I1P64,
Mojies atoma Pesepdopaa. OK 02, I1P65, ITP66, IIPGS, I1PG9, JIP2S,
[Toctynatel bopa. U3nydyenue u mornoiieHue (HOTOHOB MpHU OK 03, MP4, MP6, MP13, MP17, MP18,
[IEpEXO0JE€ aToOMa C OJJHOTO YPOBHS DHEPIUU HA IPYTOM. OK 06, MP19, MP20, JIP5, JIP6, JIP32,
Bunpei ciektpoB. CriekTp ypoBHEH 3HEprUM aToOMa BOAOPOa. OK 07 MP21, MP23, MP44, MP38,
CrnoHTaHHOE U BBIHYKJEHHOE U3yueHue ceera. Jlazep. MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
B TOM 4nc/Ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIM 2/0
[Ipaktuueckoe 3anstue No 15 «3amuch SIEpHBIX PEAKIIUMA. 2/0 OK 01, [1P62,I1P66, I1IP67, MP1, MP3,
CtpoeHue aTroMOB U aTOMHBIX sijiep. 3aKOH PaJlOaKTUBHOIO OK 02, MP15, MP12, MP13, MP17, MP19,
pacmaza. OK 03, | MP 20, MP45, MP42, MP 43, MPS,
OK 09 MP10
Tema 7.3 Conep:xaHue 1/0
ATOMHOE s1IPO Hyxnonnas monens siapa I'eitzenOepra - MBanenko. 3apsin 1/0 OK 01, I1P61, I1P62, ITP63, I1P64,
aapa. MaccoBoe yucino siapa. M3otonsl. PaninoakTUBHOCTS. OK 02, I1PoS, I1P66, IIP68, IIPG9, JIP25
Anbda-pacnaa. IIeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacna. OK 03, | MP4, MP6, MP13, MP17, MP18
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['amMa-uznyuyenue. 3akOH  paJAMOAKTUBHOIO  paclraja.
PannoaktuBHble  um3oTtombl B npupoae.  CoiicTBa
MOHM3UPYIOLIET0 U31ydeHMs. BinsHue painoakTUBHOCTH Ha
JKUBble opraHu3Mmbl. EcrecTBeHHBI (OH  H3IIydeHUS.
Jo3umerpusi. DHeprus CBsI3U HYKJIOHOB B s1pe. SnepHbie
cuibl. Jlebekt maccel siapa. SAnepHeie peakiuu. Jlenenue u
cuHTe3 saep. Anepusie peakTopsl. [Ipobiemsl ynpaBisieMoro
TEPMOSJIEPHOTO CUHTE3a. DKOJIOTMYECKUE ACIEKThl Pa3BUTHUS
AJIepHOMN HEpreTUKU. MeToabl perucTpalui U UCCIE0BaHUS
AJIEMEHTAPHBIX YaCTHII. dyHIaMeHTaJIbHbIE
B3aUMOJCMCTBUSA.  bapuoHBl,  ME30HBI WU  JICOTOHBI.
[IpencraBnenne o CranmaptHoil monenu. KBapk-riatooHHas
Mozenb anpoHoB. ®dusuka 3a mnpexnenamu CTaHIapTHOU
mozaenu. TemHas Marepus M TeMHas JHeprus. EIMHCTBO
buznyecKoil KapTUHBI MHpA.

OK 06,
OK 07

MP19, MP20, JIPS5, JIP6, JIP32
MP21, MP23, MP44, MP38, MP39
MP46, JIP14, JIP13, JIP12, JIP28
JIP31

Pa3nen 8. DiieMeHTBHI AaCTPOHOMUM U ACTPOPU3MKH. 2/0
Tema 8.1 Dsementsl | Conepkanue 2/0
ACTpOHOMUM H Oransl pa3BUTHUA aCTPOHOMMUHU. [Ipuknagnoe u 0

acrpodusuxu.

MHPOBO33PEHUYECKOE 3HAYEHUE acTpoHOMHH. [IpuMeHnMocTh
3aKOHOB (PU3UKHU JUIsi OOBSICHEHHS TPUPOJIBI KOCMHUYECKHUX
00BEKTOB. MeToapl  aCTPOHOMHMYECKHUX  HCCIEAOBAHUM.
CoBpeMEHHBIE ONTHYECKUE TEJIECKOIbI, PaTuOTEIECKOIBI,
BHeaTMoc(epHass acTpoHomus. Bua 3BesgHoro HeOa.
Co3zBe3nusi, IpKUE 3BE3/Ibl, TUTAHETHI, X BUIUMOE JIBUIKEHUE.
Comneunast cucrema. Comnnne. CojHeyHass aKTHBHOCTD.
Uctounuk >neprun ConHIA U 3BE3/. 3BE3]Ibl, ©X OCHOBHBIC
xapakTepucTuku. JluarpamMmma 'cnekTpadbHBIM  Kjacc -
CBETUMOCTL'". 3Be3Abl TIJIaBHOH  IIOCJIENOBATEILHOCTH.
3aBUCUMOCTh ''Macca - CBETUMOCTH"' I 3Be3] TJIaBHOM
MOCJIE0OBATEIbHOCTH.  BHyTpeHHee  CTpoeHue  3Be3J.
COBpEeMEHHbIE TPEJCTABICHUS O TPOUCXOKICHUU U
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sBosmon CoJyHIA ¥ 3BE3/1. DTambl KU3HU 3Be3].MIieuHbli
IlyTh - nHama [Nanaktuka. [lonoxxenue u nBuxxenue CoJiHIA B
lanaktuke. Tumnbl ramakTuk. PagporanakTMKd U KBas3aphl.
UYepHble AbIpbl B siapax ranaktuk. Bcenennas. Pacmmpenue
Bcenennoii. 3akon Xa06na. Paz6eranme ramaktuk. Teopus
bonwmoro B3peiBa. PenmkroBoe wm3nmydeHue. MacmrtabHas
ctpykrypa Bcenennoii. Meraramaktuka. HepeuieHHbie
Ipo0JIEMbI ACTPOHOMUH.

B ToM YHc/ie MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 2/0
[Ipaktuueckoe 3anstue Ne 16 Pemenue 3amay mo Teme: 2/0 OK 01, [1P62,I1P66, I1IP67, MP1, MP3,
ctpoenne Bcenennoii. Pabora ¢ MOABMXKHOW  KapToOu OK 02, MP15, MP12, MP13, MP17, MP19,
3BE3HOr0 Heba OK 03, MP 20, MP45, MP42, MP 43, MPS,
OK 09 MP10
IIpomexyTouHast aTTECTALMA -
Bcero: 78/18
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3.3 Ilepeyennb J1a00OPaATOPHBIX M MPAKTHYECKHUX PadoOT

Tembl 71a00paTOpHBIX © (WIH) TPAKTHICCKUX

3aHITHUI

Kpatkoe conepxanne/ onucanue (11eb padboThI)

Crienuan3upoBaHHOE o0opyoBaHue,
TEXHHYECKHE  CPEACTBa,  MPOTPaAMMHOE
obecrieueHue (Ipu HEOOXOIUMOCTH)

Pa3zgen 2 MexaHuka

JlabopaTropHble 3aHATHSA

JlabopaTtopnoe 3ansitue Nel
OmnpezeneHue IIOTHOCTH Tella pa3ImyHON (POPMBI

® SKCIEPUMEHTAIBHO OINPEAEIUTh IIJIOTHOCTU
KHUJKOCTU U TBEPAOTO TEINa;

® OIPENETUTh LIEHY JI€ICHUS U3MEPUTEIbHBIX
puOOPOB, UIMEPUTH TEOMETPUIECKUE Pa3MEPhI
TeJl, ONPEJEIUTh UX MACCy, paCCUUTaTh 00BEM,
pe3yJIbTaT CPaBHUTH C TAOIMYHBIMU
3HAYEHUSIMHU U YCTAaHOBUTH IIOTPEIIHOCTD
JKCIIEPUMEHTA

BEChI C Pa3HOBECAMM; JIMHEHKA MacIITa0Has;
HITAHTCHIIUPKYJb, MEH3YpKa;  BELIECTBO,
MJIOTHOCTH KOTOPOT'O HY>KHO OIIPEIEITUTh

JlabopaTtopHoe 3ansitTue No2
Omnpenenenue yneabHON TEIUIOEMKOCTH BEILIECTBA

" OIIBITHBIM  IIYTEM  OIPCACIUTh BCIUYHHY
y,Z[eHLHOﬁ TCIINIOEMKOCTH BCIICCTBA U BBIAICHUTD

Gu3NYeCKuii CMBICT ypPaBHEHHS TEIIOBOTO
OaaHca.

" pe3yabTaT  CpPaBHUTh C  TAOJHUYHBIMHU
3HAYCHUSMH W  YCTAHOBUTH  IOTPEIIHOCTb

JKCIIEPUMEHTA

KaJIOpUMETp WM JBa COCyJa, KOTOpBIE
MOXHO  BCTaBUTb OAMH B  JIPYrOi,
U3MEPUTENbHBIM  IUIMHAP  (MEH3ypKa),
TEPMOMETpP, CTakaH C BOJOM, BECBHI C

pa3HoBecamMH, UMUIUHIP METAUIMUYECKH ¢
HUTBIO, COCYJ] C TOpsiYer BOJIOM

HpaKaneCKne 3AaHATUSA

[Ipaktuueckoe 3anstue Ne 1 Pemienue 3amay mo
KHMHEMATHUKE. YPaBHCHI/Iﬂ JABUKCHU S

" Hay4YUTbCA paA3IUYaTh BHUABI MEXaHHUYECKOTO
NBUKEHHSI B 3aBUCUMOCTH  OT  (hOPMBI
TPAEKTOPHUM M CKOPOCTH IEpEMEIIECHUs Tena,
paccuuThIBaTh €ro mHapaMeTpbl, HayYUThCS
n3o0paxkaTh rpaduyeckd pa3iauyHble BHJIBI
MEXaHUYECKUX JBUKEHUH, 3aMMChIBaTh
YpaBHEHUs  JIBWKEHMWs,  pas3iuyarb  €ro

WHIAWBUIYAJIbHOC 3a1aHuC, KOHCIICKT

HeKHI/Iﬁ, CIIPaBOYHEBIC MaTCpUaJIbl
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OTHOCHUTEIIFHOCTh; HAay4UThCS (HOPMYIHPOBATH

CICOAYIOUINEC IIOHATHUA: MEXaHHUYCCKOC
ABUIKCHUC, CKOPOCTH M YCKOPCHHUC, CHUCTEMaA
OTCYECTa, MEXaHUYECKUHN IMPUHIUIT
OTHOCUTCIIBHOCTH,

® JOCJIE U3YYEHUs TEOPETUYECKOIo Marepualia
paccMoTpeTh 00paser] pelieHs TUIOBBIX 3a/1a4,
BBINOJHUTD 33JIaHUS] TPAKTUYECKON YaCTH

[Ipaktuueckoe 3anarue Ne2. Pemienue 3agady Ha
IapaMeTpsl BPallaTeIbHOIO JBUKCHHUS

u HAay4YUTBCA peliaTh 3aJa4d Ha MIapaMCETpPbI
BpalmaTCJIbHOI0 ABMKCHUA

WHIAWBUAYAJIIbHOC 3aJaHuC,
HeKHHﬁ, CIIpaBOYHBIC MaTCpHaAJIbl

KOHCIICKT

HpaKTI/I‘IeCKOG 3asaTue Ne3 Pemenwne 3aga4d IIO
TEMEC «BI/IIII)I cu1 B Mexanuke. Cuia TPCHUA ITOKOA,
CKOJIB)KCHU S, KQUYCHUS, BpALICHUS»

® pacKphIThb colepkaHue 3akoHOB HproToHa un
OCOOCHHOCTH  CHUJI  pa3IM4YHOM  IPUPOJBL;
3aKpENNTh YMEHMSI U HaBBIKH PEIICHU 3a/1a4 Ha
BTOpOM 3akoH HplOTOHA, Korga Ha Telo
JEICTBYIOT HECKOJIBKO CHUI,

" [I0CJIE M3Y4YEHUS TEOPETHYECKOIO MaTrepuasna
paccMOTpeTh 0Opa3el] pelIeHus TUIOBBIX 3ajad,
BBIITOJIHUTH 3alaHUA HpaKTI/I‘leCKOfI qacTu

TeTpajb Ul IPAKTUYECKUX paboT, pydka,
METOMYECKUE PEKOMEH1alluH o
BBITIOJTHEHHUIO paboTHl, CIIPaBOYHBIN
MaTepHuall, JMHENKa, KapaH1anl

[TpakTrueckoe 3ansaTue Ne 4
Pemenne 3amay mno Tteme «OCHOBBI
YpaBHEHME COCTOSHUS UAEATBLHOTO ra3a»

MKT.

® 3aKpENHUTh YMEHUS W HABBIKM BBIYUCICHUS
MapaMeTpoB  COCTOSIHMSI — Ta3a, MCIONb3yd
ra3oBbl€ 3aKOHBI U ypaBHeHHEe MeHeneeBa —
Knaitnepona;

® [I0C/I€ M3YYEHHsS] TEOPETHYECKOTro Marepuaina
paccMOTpeTh oOpa3ell pelieHus TUITOBBIX 3aj1ay,
BBITIOJIHUTH 33JJaHUs] TPAKTUYECKON YacTH

TeTpaab Ul MPAKTUYECKUX paboT, pydka,
METOIMYECKHUE PEKOMEHTalluH o
BBIIIOJIHEHUIO paboTHI, CIIPaBOYHBIN
MaTepHall, JMHENKa, KapaH1amnl

[Ipaktrueckoe 3ansatue Ne 5 Pemienuwe 3amad 1o
TeMe «3aKkoHbl  TepMoAuHaMukH. IIpumenenue
MEepBOro Hayajia TEPMOJAMHAMHUKHU K U30MPOILECCAM

® 33aKpENHUTh YMEHHUS M HaBbIKUA PEIICHUS 3a]1a4
Ha (opmynbsl pabOThI, MOIIHOCTH, 3aKOHBI
COXpaHEHUS

® [I0CJI€ M3YYEHHS] TEOPETHUYECKOTO MaTepuasa
paccMOTpeTh oOpa3ell pelieHus THITOBBIX 3a/1ad,
BBITIOJIHUTH 33JJaHUsI TPAKTUYECKON YacTH

TeTpaab Uil MPAKTUYECKUX paboT, pydka,
METOINYECKUE peKOMEH1alun o
BBITNIOJTHEHHUIO paboTsl, CIPaBOYHBIN
MaTepual, JMHEWKa, KapaHaall

Pa3nes 4 DiekTpognHAMHUKA
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JlabopaTopHble 3aHATHS

Jlaboparopuoe  3amsatue  Ne3  Ompenenenue | = CaMOCTOSTENFHO COOpaTh 3JIEKTPUUECKYIO | ICTOUHHUK  TOKa, amIepMeTp, BOJBTMETD,
YI€JILHOTO COMTPOTUBJICHHS IIPOBOHUKA. LIETIb 110 CXEME. COC/IMHUTEIIbHbIC POBO/IA, KJIIOY,
= CHATh NOKa3aHUs aMIIEPMETPA U BOJIBTMETPA. | IUTAHIC€HIUPKYJIb, JIMHEMKA, KyCOK MPOBOJA,
= Mcrnonb3yss IITAaHTEHIUPKYJIb U JHUHEHKY, | yAeJIbHOE COMPOTHUBIICHUE KOTOPOI0
Hay4UThCS ONpeensATh F€OMETPUUYECKHE | ONPEIEAETCS.
pa3Mepbl IPOBOIHUKA.
= OnpenenuTb BEJIMYUHY YEIBHOTO
COMPOTHUBIICHUS METaJlIA.
JIaboparopHoe 3ansaTne Ned DxcrnepuMeHTanbHas | CoBpaTs LeTb 0 cxeMe HcToyHuK  AIEKTPUYECKOW  SHEpPruM ¢
MpOBEpKa 3aKOHOB MOCJIEN0BATEIBHOTO MOCTOSIHHBIM HampspkeHueM (He Boimie 25B);
COCIMHEHUS TTPOBOHUKOB ® I3MepuTh HaNpsKEHUE, CHIlY TOKa Ha IIEPBOM | BONILTMETP LIKOJIbHBIH; aMIIepMETP
PE3UCTOPC. IIIKOJIBHBIHN, Ha60p JEMOHCTPALlMOHHBIX

= I3MEHUTh CXE€My YCTaHOBKM M H3MEPUTh
HalpspDKEHUEe Ha BTOpoM pe3ucrope. Cxemy
HapHCOBaTh B TETPAb.

= Beruncnauts cymmy Hanpsbkennid UI+U2 .

® MI3MEHUTh CXEMYy YCTAaHOBKM M H3MEPUTh
of11ee HampsHKEHHE Ha JBYX CONPOTHUBIIEHUSX
uilz.

= [IpoBepurts,
U12=U1+U2.
= [IpoBepHUTH CIIPaBENINBOCTh PABEHCTB

BBIIIOJHACTCA JIM PaBCHCTBO:

PE3UCTOPOB € pa3HbBIMU COIIPOTUBJIICHUAMU,
KJII04Y, COCAUHUTCIIbHBIC ITPOBOAA.

Jlabopatopuoe 3anstue NoS Ompenenenue DJIC u
BHYTPEHHETO COMPOTUBIICHUS HCTOYHHUKA TOKA

= Cobepute 1€Mb, N300paXKEHHYIO Ha PUCYHKE.

= M3mepbre DJIC MCTOUYHMKA, TIOJIB3YACH TEM,
YTO HAMPSHKEHUE MEXKY €r0 MOJTCaMH MaJio
otimyaetcs oT DJIC, ecnmu R >> r.

= 3aMKHHUTE K04, U3MEPBTE CHITy TOKa | 1
HanpsbkeHue U.

aMIlepMeTp, MCTOYHUK TOKa,
KJIIOY, COCIMHUTEIIBHBIE IIPOBOJA.

pesucTop,
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= Paccuuraiite, UCTIONb3ys 3aKkoH OMa i
y4dacTKa IIeNM, BHEIIHEee copoThBieHue R.

= PaccunraiitTe =~ BHYTPEHHEE COIPOTUBIICHUE
HUCTOYHHUKA TOKa 6. Pe3ynprarhl H3MepeHHi
3aHECUTE B TaOJIHUILY.

JlabopaTtoproe  3amarme  Ne6  OmpenencHue
COMNPOTHUBIICHUS PE3UCTOPA METOJIOM MAaPKHUPOBKU

" OIIPpCACINTh HOMHHAJIBHOC COIIPOTHUBIICHUC
PE3UCTOPOB MECTOAOM MAPKUPOBKH,
" OIIPCACINUTH JONYCTUMOC 3HAYCHHUE CHUJIBI TOKA

Ha0Op PE3UCTOPOB Pa3HBIX CONPOTUBICHHI,
TabJIMIIa 3HAKOB MAPKUPOBKHU.

IJid OJAaHHBIX  PE3UCTOPOB IIpU  HM3BCCTHOM
HOMMHAJIE MOIIHOCTH
JlaboparopHoe  3aHAtue  Ne7.  3aBUCHUMOCTH | ™ U3MEPATH COIPOTUBIICHUE [IPOBOAHMKA | IPUOOPHI Ui  M3Yy4YEHUs  3aBUCUMOCTHU
COIIPOTHBJIEHUS ~ OT  TEMIIepaTypbl  O0pa3LoB | OMMETPOM; COINIPOTHBIICHUSI METAJlIA U TOJYIPOBOJHUKA
MCTaJlJIa U ITOJYIIPOBOAHHKA " YCTaHOBUTDH 3aBUCUMOCTH COIIPOTUBJICHUEC | OT TCMIICPATYPbI, TCPMOMETP, SJICKTPUUCCKAA
MeTaJljla U MOJIYIIPOBOJAHUKA OT TEMIIEPATYypPhl IUINTKA, WITaTUB C NPHUHAICKHOCTAMH,
K0J10a C BOJIOM.
IIpakTH4yeckue 3aHATHS
[Ipaktuueckass paGota Ne6 Pemenue 3amad mo | ® M3Y4UTh DJIEKTPUUECKOE II0Jie, 3HATh €ro | UHIUBUIYyalbHOE  3ajjaHUe, KOHCIIEKT

TEMC!: ((QHGKTpOCTaTI/IKa»

MPUPOAY, €ro JEWCTBUE Ha DIEKTPUUYECKUE
3apsiabl U IPYTHE JIEKTPUUYECKUE OIS,

® [I0CJI€ U3YYEHUS TEOPETHUYECKOr0 Marepuala
paccMoTpeTh oOpa3ell pelieHus TUITOBBIX 3a/1ay,
BBINOJIHUTH 33JIaHKS IPAKTUUYECKON YaCTH

HeKI_[I/Iﬁ, CIIPAaBOYHBIC MATCPUAIIbL

[Ipaktnueckoe 3anatne Ne 7 PemeHwe 3amad 1o
TeMe: MarHuTHOE I0JIE ¥ €T0 XapaKTEPUCTUKH.

® 3aKpENUTh YMEHHUS U HABBIKM BBIYHUCIICHUS
BEJIMYMH C HCIOJb30BAHMEM 3aKOoHa AMiIiepa,
dbopmyn asis onpeneneHruss MarHUTHOTO TTOTOKa,
cuibl JIopeHua;

® [I0CJI€ M3YYEHUS TEOPETHYECKOr0 MaTepualia
paccMoTpeTh 00pasel] peleHus TUMOBBIX 3a/1a4,
BBINOJHUTD 33JIaHKS] TPAKTUYECKON YaCTH

TeTpajab i1 TMPaKTUYECKUX paboT, pyuka,
METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepHall, IMHENKa, KapaHaml

[Ipaktrueckoe 3ansatue Ne 8 Pemienue 3amau 1o
TEME: DneKTpoMarHuTHas WHTYKIIHS.

" U3Y4UTh SIBJICHUE 3JIEKTPOMATrHUTHOM
VHJIYKIIHH, MIPABUJIIO Jlenna, ABJICHUE

TeTpaab Uil MPAKTUYECKUX paboT, pydKa,
METOJINYECKUE pEeKOMeH1alluu 1o
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CamouHayKIIHS.

CaMOMHIYKIMU U HAYYUTHCS PELIATh 33/1a4u;

® [I0CJI€ U3YYEHUS TEOPETUYECKOr0 Marepuala
paccMoTpeTh 00paser] pelieHs TUIIOBBIX 3a/1a4,
BBIITOJIHUTH 33JJaHUsI TPAKTUYECKON YaCTH

BBIIIOJIHCHUIO paboTsl,
MaTepHall, JMHEeHKa, KapaHaall

CITPABOYHBIN

[IpakTuueckoe 3anstue Ne 9 Pemenue 3amau mo
Teme: Busibl COpOTHBIIEHUH B LIEMSIX IEPEMEHHOIO
TOKa.

" U3y4UTh CBOOOJHBIC  DIIEKTPOMATHUTHBIC
KoJieOaHusl B KOHTYpE, BHJbI CONPOTHUBIICHUS B
[eNd TIEPEeMEHHOTr0 TOKa, UX OTIWYUS |
0COOEHHOCTH;

" TI0CJIC M3YYCHHUS TEOPETUYECKOr0 MaTrepuala
paccMoOTpeTh 00pa3el] pelieHus TUIIOBBIX 3a/1ad,
BBITIOJTHUTH 33IaHUS TPAKTUICCKON 9acTH

TETpaab I INPaKTUYECKHX padoT, pyuka,
METOANYECKUE PEKOMEH1alluH o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepua, JMHEWKa, KapaHall

Pasaea 5 KoJse0anus u BOJIHBI

JlaboparopHble 3aHATHUS

Hccnenosanue
KoJieOanuii

JlabopatopHoe  3amsitue  No§
3aBUCHMOCTH nepuoja
MaTeMaTHUYECKOTO MasiTHUKA

. YCTaHOBUTh MaTEMAaTHYECKYIO
3aBUCUMOCTb IIEPHOJA HUTSHOTO MAasTHUKA OT
JUIMHBI HUTHU MasiTHUKA;

. U3MEPUTH BpEMs 3aJaHHOIO KOJIMYECTBa
KosneOaHUl, MEHss JUIMHY HUTH, pacCUuTaTh U
CPaBHUTH IapaMeTpbl KoJieOaHWH Mpu pasHOU
JUIMHE MasiTHUKA

JJIEKTPOHHBIA CEKYHJIOMEp, H3MEpPUTEIIbHAS
JICHTA, MAPHUK C OTBEPCTHUEM, HUTH, IIITATUB C
My(TOIi U KOJIBLIOM

JlaboparopHoe 3ansaTue Ne9 M3yuenue ycrpoiicTsa
TpaHcopmaropa, reHepaTopa

= M3Y4YUTh YCTPOMCTBO M HPHUHLHUI PabOTHI
TpaHcopmaTopa 1 reHepaTopa;

. n300pa3uTh TpaHcPopMmaTop, TEeHeparTop,
yKa3aTb COCTaBHblE 4YacTH, OTBETUTh Ha
KOHTPOJIBHBIE BOIIPOCHI

Tpanchopmarop JabOpaTOPHBIN,
HaKaJMBaHUS, KIIOY  3aMBIKAHUS
KOMIUJICKT ITPOBOAOB COCANMHUTECIIbHBIX

JaMITa
TOKa,

IIpakTHYecKHe 3aHATHA

ITpaktnueckoe 3ansatue Ne 10 Pemenue 3amad mo
TeMe: DJIeKTPOMArHUTHBIC KONEOAHWsS W BOJHBI.
®opmyna Tomricona

. U3Y4YUTh CBOOOJHBIE 3JIEKTPOMArHUTHbBIE
KosiebaHUs B KOHTYpE, paclpOCTpaHEHUE BOJIH,
BUJIBI BOJTH UX OTJIUYHS;

. nocJe U3YYCHUS TEOPETUYECKOTO
MaTtepuaia paccMOTpeTh oOpasel] pelieHus
TUTOBBIX  3aJ]adY, BBITIOJIHUTh  3aJlaHHS

TeTpaab Jid TMPaKTUYeCKUX padoT, pyuka,
METOAUYECKHUE PEKOMEHTalluu 1o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepuall, JIMHENKa, KapaHalll
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IIPAKTUYECKON YaCTH

[Ipaktnueckoe 3ansarue Ne 11 Pemenue 3amau mo
TeMe: XapaKTepUCTUKU IEPEMEHHOTO TOKa

- 3aKpCIIUTh YMCHHUA U HABBIKW BBIYMCICHUA
CHUJIbl TOKa, HaNpPsXKCHUA, COMNPOTHUBJIICHUSA I10
OIMPCACIICHUIO U IIO0 3aKOHY Oma IJI1 ydaCTKa
e, a TakKXKXE C YYCTOM 3aKOHOB PAa3JIMYHOIO
COCAMHCHU ITPOBOAHUKOB;

TeTpajb Ul IPAKTUYECKUX paboT, pydka,
METOIUYECKHE peKoMeH1auuu o
BBINOJIHEHUIO paboTHl, CIPaBOYHBII
MaTepuall, JTMHEeNnKa, KapaHaml.

. ocJie U3Y4YECHHUS TEOPETHYECKOTO

MaTepuaja paccMOTpeTb oOpaszel] peleHUs

TUITOBBIX 3azad, BBIIIOJIHUTD 3a1aHUA

ITPAKTUYECKON 4acTU
[Ipaktuueckoe 3anstue Ne 12 Pemenue 3amau mo | = M3Y4YUTh 3aKOHBI TEOMETPUUECKOM ONTUKU | TETpadb Ul NPAKTUYECKUX padoT, pyuka,
TeMe: 3aKOHbl OTpPaKCHHs M  IPEIOMIICHHA. | *® W3Y4MTb NIpaBUIIA IIOCTPOEHUS XOAa JIyuel | METOJIUYECKUE peKoMeHanuu 1o
dopMmyna TOHKOU JINH3BL. B TPEXTPAHHOM IpHU3ME BBIITOJTHEHUIO paboTsl, CIIPaBOYHBIN

. rnociie U3Y4YCHHUS TEOPETUYECKOI0 | MaTepHall, JIMHENKA, KapaHall

MaTepuajla paccMOTpeTb oOpasel] peleHHs

TUIIOBBIX 3ajad, BBITOJIHUTD 3aaHus

IIPAKTUYECKON YaCTH
[TpakTueckoe 3anarue Ne 13 Pemenue 3agad mo | = u3yuuTh  3akoHbl  CrojeroBa A | TETpaab A NPAKTHUECKUX paldoT, pydka,

dbororddexra.

TeMe:  3aKOHbI VYpaBHeHue

DOuHIITEHA

dbororddexra. Hayunthcs pemats 3amauu Ha
ypaBHEHHE DWHIITEWNHA;

. nocie U3y4eHUs TEOPETUYECKOTO
MaTepualia paccMOTpeTb oOpaszel] peleHHs
TUIOBBIX  3ajad, BBIMIOJHUTh  33/1aHUA

HpaKTquCKOﬁ qaCTHu

METOIMYECKUE PEKOMEHTalluH o
BBIIIOJIHEHUIO paboTHI, CIIPaBOYHBIN
MaTepHall, JMHENKa, KapaH1anl

Pasnen 7 KBanrToBas pusuka. Acrpodpusuka

[Ipaktnueckoe 3anstue Ne 14 Pemenue 3amau mo
TeMeE: 3anmuch  AEPHBIX  PEaAKIUU. 3akoH
paZoaKkTUBHOTIO pacnaia

" 33KpENUTh YMEHUS W HaBBIKM IPABHIBHOTO
HaltMcaHuA SIJIepHOfI p€akuuun C
HCII0JIb30BAHUEM 3aKOHOB COXpaHEHHUS
MaccoBoro u 3apsapoBoro uucen (3CM3Y) u
BBIYHCIIEHUS DHEPrETUUECKOTO BBIXOA SACPHOU
peakuuu;

® [I0CJIE M3Y4YEHMS] TEOPETHUYECKOI0 MaTrepuasa

TETpaab g TMPaKTUYECKUX paboT, pyuka,
METOANYCCKUEC PEKOMEHOAaINN 110
BBITNIOJTHEHHIO paboTsl, CIIpaBOYHBIN
Marepuai, JTMHeKa, KapaHaanl.
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paccMoTpeTh 00paser] pelieHus TUIOBBIX 3a/1a4,
BBIITOJIHUTH 33JJaHUsI IPAKTUYECKON YacTH

[Ipaktuyeckass pabora Nel5 Pemenue 3amau 1o
teme: CTpoeHHe aToMa ¥ aTOMHOTO sI7[pa

" 3aKpCIUTh YMCHHA M HABBIKU BBIYHCICHHSA
OHEPI'UH CBA3U sdapa

" IIOCIC H3Y4YCHHA TCOPCTHUYCCKOIO Marcpuajia
PacCMOTPETh o6pa3eu PEIICHUA TUIIOBBIX 3aja4,
BBIIIOJIHUTE 3aaHUs HpaKTquCKOﬁ qacTHu

TETpaab Uil NPAKTUYECKHX paboT, pydKa,
METOANYECKHUE PEKOMEH1alluH o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepua, JMHEeWKa, KapaHall

[Ipaktnueckoe 3ansitue Ne 16 Pemienune 3agad 1o
teme: ctpoenne Bcenmennoi. Pabora co 3Be3nHOM
KapTou

® U3Yy4UTh CTpoeHUue BceeneHHoil.

= PaGora co 3Be3qHOI KapTOii

= paccMotperh [lomydaTe 0a30Bble  HaBBIKU
BH3YaJIbHBIX HA0JIIOJCHUH 32 3BE3THBIM HEOOM.

TeTpajb Ul IPAKTUYECKUX paboT, pydka,
METOMYECKUE PEKOMEH1alluH 1o
BBITIOJTHEHHUIO paboTHl, CIIPaBOYHBIN
MaTepHuaJl, JMHEHKa, KapaH1anl
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4 YCJIOBHUS PEAJIN3AIIMA YYEFHOU JUCIIUILINHBI

4.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne

Jlia peanu3anuu nporpamMmbl y4eOHOM IHUCLHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIINE CIIELHaIbHbIE
MOMEIIECHUS:

Kabunem «Ecmecmeennonayunvlx OUCYUunIuHy, OCHAIIEHHBIA B COOTBETCTBUH C MPHUIIOKECHHUEM 3
00pa3oBaTeabHON MPOrPaMMBI.

Jlabopamopus «@usuxa», OCHAIIEHHAas B COOTBETCTBUU C TPHIIOKEHHEM 3 00pa3oBaTelbHON
IPOrpaMMBl.

Ilomewenue Ons gocnumamenvHoli pabomvl, OCHAIICHHOE B COOTBETCTBUHU C IPHIIOKEHHEM 3
00pa3oBaTeabHON MPOrPaMMBI.

Komnviomepuuwiii xnacc, OCHAILlEHHBIH B COOTBETCTBUU C MNPUIIOKEHHUEM 3 oOpa3oBaTelbHOU
IIPOrpaMMBl.

4.2 YuyeOHO-MeTOAUYeCKOe 1 MH(OPMAIMOHHOE 00ecTieyeHHue peain3alu NpPorpaMmbl

OcHOBHbIE HCTOYHHKH:

1 Msxumes, . 5. ®usuka: 10-i kmacc: 0a30BbIii U yriayOn€HHbIN ypoBHH : yueOHuk / I'. f.
Msxkumes, b. b. byxosues, H. H. Corckuii ; mox penakuueit H. A. ITapdentseBoit. — 11-e uzn., crep. —
Mocksa : [Ipocsemenue, 2024. — 432 ¢. — ISBN 978-5-09-112178-0. — Tekct : anexTpoHHbIi // JIaHb
. DNIeKTpOHHO-OmOmoTreunas cucrema. — URL: https://e.lanbook.com/book/408686 (mata oOpamenus:
02.04.2025). — PexuM mocTyIma: i aBTOPHU3. MMOJIb30BATEIICH.

2 Msxumes, I'. 5. ®usuka: 11-if xmacc: 6a30BbI U yrayOnéHHBIN ypoBHU : y4eOHuk / I'. Sl
Msikuies, b. b. byxosues, B. M. Uapyrun ; non penakuueit H. A. [TapdentoeBoii. — 12-e uza., crep. —
Mockaa : IIpocBemienne, 2024. — 432 ¢. — ISBN 978-5-09-112179-7. — Texkcr : anektpoHHbii // Jlanb
: ANeKTpoHHO-OuOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/408689 (nata obpamienus:
02.04.2025). — Pexum octyna: Juis aBTOPHU3. MOJIb30BATEIICH.

JlonoJiHuTeIbHbIE HCTOYHUKH:

1. lemumuenko, B. M. ®m3uka : yueonuk / B.M. Jlemumuenko, U.B. emumauenko. — 6-e 3.,
nepepabd. u pon. — Mocksa : UHOPA-M, 2022. — 581 c. + [lon. MaTepuansl [ D71eKTPOHHBINA pecypc].
— (Bseicmiee obOpazoBanue: bakamaspuar). - ISBN 978-5-16-010079-1. - Tekcr : anmextpoHHbIit. - URL:
https://znanium.ru/catalog/product/1858485 (nata oOpamenus: 02.04.2025). — Pexum noctyma: mo
TIOJIITHICKE.

2. Ky3nenos, C. 1. ®u3uka. OCHOBBI 3JIEKTPOANHAMUKHU. DIIEKTPOMArHUTHbIE KOJeOaHUsI U BOJHBI
: yueOHnoe mocobue / C. . Ky3nenoB. — 4-e u3z., ucrnp. u gomn. — Mocksa : By3oBckuil y4eOHHK :
NHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekct : osnekrponHsii. - URL:
https://znanium.ru/catalog/product/1850635 (mara obpamenusi: 02.04.2025). — Pexum noctyma: 1o
MIOJIITHUCKE.

3. Poauonos, B. H. ®wusuka : yuebHOEe mocobue ist cpeiHero mpodeccuoHanbHoro oopasosanus /
B. H. PonmnonoB. — 2-e u3n., uchp. u jgon. — Mocksa : U3garensctBo IOpaiit, 2023. — 265 c. —
(ITpodeccronansnoe obOpazosanme). — ISBN 978-5-534-07177-1. — Tekct : DSNEKTPOHHBIA //
O6pazoBarensHas mnardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512604 (nara oOparieHus:
02.04.2025).

4. TMunckwii, A. A. ®usuka : yueoHuk / A.A. ITunckuii, I'.}O. I'pakoBckuii ; moa o6m. pexn. FO.U.
Huxa, H.C. [lypermeBoit. — 4-e uzn., ucnp. — Mocksa : @POPYM : UHDOPA-M, 2022. — 560 c. —
(Cpennee mpodeccruonanbHoe obpazoBanue). - ISBN 978-5-00091-739-8. - TekcT : 3/Ie€KTpOHHBIN. -
URL.: https://znanium.ru/catalog/product/1712397 (mara o6pamenus: 02.04.2025). — Pexxum gocTyrma: mo
TIOJIITHCKE.

HNuTepHeT-pecypcebl:

1. T'ocynapcTBeHHas oOpa3oBatenbHas miardpopma «Poccuiickas dJEKTpPOHHAS MIKONa» : O(QUIIaTbHBIN
caiit. — URL : https://resh.edu.ru/ (nara obparnenuns 02.04.2025). — TeKCT : 3IeKTPOHHBIH.
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. OTkpeITHIH KOMUTeK. Pu3uka : caitr. - URL : http://www.physics.ru (mara oopamerus 02.04.2025). —

TekeT : ANEeKTPOHHBIN.

. Ous3nka JJIs1 BCEX. 3az[aq1/1 110 (1)1/131/11(6: C PCUHICHUAMHU :

obpanienus 02.04.2025). — TekCT : 3JIEKTPOHHBIN.

. KBauT: HayuHo-nomnysspHbIil pu3rKo-MaTeMaTHUeCKui sxypHan : cait. — URL : http://kvant.mccme.ru

(mata oopamerus 02.04.2025). — TekcT : 371€KTPOHHBIH.

. MonexynspHuas ¢usuka : cat. — URL :

TekeT : ANEeKTPOHHBIN.

. ®usuka BOKpyr Hac : cait. - URL : http://physics03.narod.ru (mata obparenus 02.04.2025). — Teker :

JJIEKTPOHHBIN.

. dusHKa.py: CaiT I ydalmuxcs U npenojgaBareiei Gusukw : caitr. - URL : http://www.fizika.ru (zara

caiitr. — URL : http://fizzzika.narod.ru (mara

obpanienus 02.04.2025). — TekCT : 3JIEKTPOHHBIN.

. Slnepnas ¢usuka B MHTEepHETE :

02.04.2025). — TekcT : JIeKTPOHHBIH.

5 KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHHUA YYEFHOM JUCHUILIAHBI

KoHTposib u olleHKa pe3ylbTaTOB OCBOEHHUS IUCHMILTUHBI OCYIIECTBISETCS MpErnojaBaTeieM B
IIPOLIECCE TEKYLIET0 KOHTPOJIS U IPOMEXKYTOUHON aTTECTALIUU.

5.1 Tekyumuii KOHTPOJIb

cair. - URL :

http://marklv.narod.ru/mkt/ (mata oopamenus 02.04.2025). —

http://nuclphys.sinp.msu.ru_(mara oOpamicHus

[1P64, I1PGS, T1PGY,
[1Pyl, ITPy2, I1py3,

Ne | KonTpomupyems! | KonTponaupyemsie HanmenoBanue
€ paszenbl pesynbratel (OK u 1K, | oneHounoro Kpurepun
(remsbr) yuebHoit | I1P, JIP, MP) cpencrsa OLICHKH
JUCITUTLIAHBI
1 Pazpea 1. OK 01 ITP61, Ilpyl, Tecm Cm. Hroke
Du3uka u [Ipy13, JIP 25
MeTO/IbI
HAYYHOI'0
NMO3HAHMS
2 Pazpnen 2 OK 01, OK 02, OK 03, | lipaxmuuecroe CM. HIDKE
Mexanuka OK 06, 3aHsmue
Tema 2.1 11P61, 11P62, I1PG3, (npaxmuueckoe
Kunemaruka [1P64, TTP65, ITPG9, 3a0aHuUe)
[TPyl, ITPy2, I1py3,
[Ipy4, ITPyS5, I1Py11, Jlabopamopnas
JIP25, MP4, MP6, paboma
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12
3 Tema 2.2 OK 01, Tpaxmumeckoe Cwm. HroKe
JAunamuka OK 02, OK 03, OK 06 | sanamue
(npaxkmuueckoe
I1P61, I1P62, TTPG3, sadanue)
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IIpy4, I[1PyS, I1Pyl1,
JIP25, MP4, MP6,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

Tema 2.3 OK 01, Lpaxmuyeckoe Cwm. HiDke
3aKkoHbI OK 02, OK 03, OK 06, | zansmue
COXpaHeHMd B OK 07 (npaxkmuueckoe
MeXaHHKe 3a0aHuUe)

I1P61, I1P62, TTPG3,

[1P64, I1PGS, T1PGS, Jlabopamophas

I1PGY, I1Pyl, I1Py2, padoma

[Ipy3, Ilpy4, I1PyS,

[TPyl11, JIP25, MP4,

MP6, MP 10, MP9,

JIP32, MP21, MP23,

MP46, JIP14, JIP13,

JIP12
Pa3nen 3 OK 01, Tecm Cwm. HiDKe
Mouekyasipuas | OK 02, OK 03, OK 06
?:;:::;pll:{aMnK I1P61, I1P62, TTPG3, Konmporas paboma
a 11P64, Lpaxkmuueckoe
Tema 3.1 I1P65, I1P66, TT1PG9, P
OcHOBbBI [Pyl TIPy2, Ipys3, (nparmuueckoe
mosekyasipno- | Lpy4, TIPS, TIPyl1, sa0arue)
kunernyeckoii | [IPY13, JIP25, MP4,
Teopuu u MP6, MP13, MP17, Jlabopamophas
TepMOIMHAMHK MP18, MP19, MP20, padoma
a JIP32, MP21, MP23,

MP46, JIP14, JIP13,

JIP12
Pa3znen 4 OK 01, Tecm CMm. HIDKE
OaekTpoaunam | OK 02, OK 03, OK 06,
HKa OK 07 Tpaxmuueckoe
Tema 4.1 I1P61, ITPG2, ITPG3, 3anamue
daexkTpocratuka | [1P64, (npaxmuueckoe

I1PGS5, T1P66, TTPGS, 3a0aHUe)

I1P69, I1Py1, ITPy2,
[Ipy3, IIpy4, I1PyS,
ITPyl10, IIPyl1, ITPy13,
JIP25, MP4, MP6,
MP13, MP17, MP18,
MP19, MP20, JIPS,
JIP6, JIP32, MP21,
MP23, MP44, MP38,
MP39, MP46, JIP14,
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JIP13, JIP12, JIP28,
JIP31

10

Tema 4.2
ITocTosiHHBIIT
IJIeKTPUYECKH
M TOK.

OK 01,
OK 02, OK 03, OK 06,
OK 07

I1P61, TTP62, ITP63,
[1P64,

I1P6S, ITP66, TIPGS,
I1P69, I1Pyl, ITPy2,
[Ipy3, [Ipy4, IIPyS,
[1Py10, IIPyl1,
[1Pyl13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

Lpaxkmuueckoe
3amHsAmUe

(npaxkmuueckoe
3a0aHuUe)

Jlabopamopnas
paboma

Cwm. ke

11

Tema 4.3
DJIeKTPpHYeCKH i
TOK B
Pa3JIMYHBIX
cpenax

OK 01,
OK 02, OK 03, OK 06,
OK 07

I1P61, I1P62, I1PG3,
I1P64,

I1P65, TTPG6, 11POS,
I1P69, ITPyl, ITPy2,
[Ipy3, IIpy4, I1PyS,
[1Pyl10, ITPyl]1,
[1Py13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

Tecm

Jlabopamopnas
paboma

Cwm. HDKe

12

Tema 4.4

OK 01,
OK 02, OK 03, OK 06,

Tecm

Cwm. HIDKe
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MarnuTHoe OK 07 Lpaxmuueckoe
moJie. 3aHAmue
DJIEKTPOMATHAT IIP61, TIP62, I1P63, (nparmuieckoe
I1P64, 3adanue)
Hast HHAYKUMS. | 11pGs [1pg6, TIP6S,
I1PGY, I1Pyl, I1Py2,
[Ipy3, Ilpy4, I1PyS,
[TPy10, ITPyl1,
[TPy13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31
14 | Paznea 5 MP8,MP9,MP10,MP21, | Tecm CM. HIDKE
Konedanus u MP17, MP13
BOJIHBI JIP 26,JIP 14,JIP 23, KormpomvHas paboma
Tema 5.1 JIP 13
Mexannueckne | [1PO1; I1P62; ITPO3; Tpaxmuueckoe
KO0JIe0OaHus 1 [1PGY;I1Py1; ITPy2; 3ansmue
BOJIHBI ITPy3; I1Py5; [IPy12; (npaxmuveckoe
MP8 MP9,MP10,MP21, | 3a0anue)
MP17, MP13
JIP 26,JIP 14,JIP 23, Jlabopamopnas
JIP 13 paboma
I1P61; ITP62; ITPG63;
[TPGY;ITPy1; TTPy2;
[TPy3; ITPyS; [TPy12;
15 | Tema 5.2 OK 01, Tpaxmuyeckoe Cwm. HDKe
OK 02, OK 03, OK 06, | zansmue
DJIEKTPOMATHUT | OK ()7 (npaxmureckoe
Hble KOJIeOaHus sadarue)
M BOJIHBI I1Po1, ITP62, ITPG3,
[1P64, Tecm

I1P65, TIPG6, I1POS,
I1P69, ITPy1, ITPy2,
[Ipy3, IIpy4, I1PyS,
[1Pyl10, ITPyl]1,
[1Py13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
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JIP14, JIP13, JIP12,

JIP28, JIP31
16 | Tema 5.3 OK 01, Tecm CM. HIDKe
Ontuka OK 02, OK 03, OK 06,
OK 07 KormpomvHas paboma
I1P61, ITPG2, ITPG3,
I1P64,
I1P65, I1P66, TIPGS,
I1PGY, I1Pyl, I1Py2,
[Ipy3, Ilpy4, I1PyS,
[1Pyl0, IIPyl1,
[TPy13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31
17 | Pa3geua 6. OK 01, Tecm CM. HIDKE
OcHoBBI OK 02, OK 03, OK 06,
CrenMaJbLHON OK 07
Teopuu
otHocutenshoc | LIPYL, TIPy2, Tlpy3,
THL [Ipy4, T1Py5, ITPy10,
[MPyl11, ITPy13, JIP25,
MP4, MP6, MP13,
Tema 6.1 MP17, MP18, MP19,
OcHoBBI MP20, JIPS, JIP6,
cnenuaabLHOi JIP32, MP21, MP23,
Teopuu MP44, MP38, MP39,
oTHocuTeabHoc | MP46, JIP14, JIP13,
TH. JIP12, JIP28, JIP31
18 | Paspen 7 OK 01, Lpaxmuueckoe Cwm. HIDKE
KBanToBas OK 02, OK 03, OK 06, | sanamue
(pusuka. OK 07 (npaxmuueckoe
Actpodusuxa 3a0anue)
I1P61, ITP62, ITP63,
Tema 7.1 11P064,
Kopnyckyaspu | ITPGS, ITP66, ITP6S,
0-BOJIHOBO# [1PGY, [1Pyl, I1Py2,
AyaJIU3M. IIpy3, [Ipy4, IIPyS,

TPy10, MPyl1,
TIPy13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
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MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

19

Tema 7.2
Crtpoenue atoma

OK 01,
OK 02, OK 03, OK 06,

OK 07

I1P61, TTPG2, ITP63,
I1P64,
I1P65, TTPG6, I1POGS,

I1P69, ITPyl, ITPy2,
[Ipy3, IIpy4, I1PyS,
[1Pyl0, IIPyl1,
[1Pyl13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

Tecm

Tpakmuueckoe
3ansamue
(npaxkmumeckoe
3a0aHue)

CM. HIDKE

20

Tema 7.3
ATOMHOE s1IpO

OK 01,

OK 02, OK 03, OK 06,
OK 07

I1P61, TTPG2, ITP63,
[1P64,

I1P65, TTPG6, TTPOGS,
[1PGY, [1Pyl, I1Py2,
[Ipy3, IIpy4, I1PyS,
[1Pyl10, ITPyl1, ITPy13,
JIP25, MP4, MP6,
MP13, MP17, MP18,
MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23,
MP44, MP38, MP39,
MP46, JIP14, JIP13,

JIP12, JIP28, JIP31

Tecm

Cwm. HDKe
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21 OK 01, Tecm CMm. HIDKE

Tema7.4 OK 02, OK 03, OK 06,
DJ1eMeHThbI OK 07

ACTPOHOMMHU U
aCTPOGU3MKH. | [TPG3, [IPy6, [IPy8,MP
10

Kpurtepnu onieHKH NPaKTHYeCKOI0 3aaHHs:

«5» (OTAMYHO): BBICTABISETCSA CTYIACHTY, €CIM pacdyeTHas W rpaduyeckas 4acTH BBITIOJTHEHBI B
IIOJJHOM 00BeMe, pelieHre O(hOpMIIEHO C COOJIIOJICHHMEM YCTAHOBIJIEHHBIX MPAaBWII; CTYIEHT CBOOOIHO
BJIJICET TEOPETUIUECKUM MaTEpHaIoM, 0€30IIMO0YHO IPUMEHSET €T0 MPH PELICHNH 3a/1a4.

«4» (XOpoIlo): BBICTABISAETCA CTYIEHTY, €CIM IpU BBINOJIHEHUH 33/JaHUS JONYLICHBI
HE3HAYUTENIbHBIE OIMOKH, perieHne o(GopMICHO ¢ COONIONEHHEM YCTAHOBIICHHBIX IPABHJI; CTYIEHT
CBOOOJIHO BJIaJI€€T TEOPETUUECKUM MaTepHaIoM, 0€30IMO0YHO MPUMEHSET €ro MPU PEeLIeHUH 3aay;

«3» (YIOBIETBOPUTENBHO): BBICTABISIETCA CTYIEHTY, €CIM 3aJaHUE BBIIOJHEHO C «TPYyOBIMU»
omunOKaMu, pereHne opopmiIeHo 6e3 coOIII0ICHHs YCTaHOBJIEHHBIX MTPaBUII ;

«2» (HEyIOBIETBOPHUTEIHHO): BBICTABISIETCS CTY/ACHTY, €CIi paboTa He BHITIOIHEHA.

Kpurepun oneHkHu J1a00paTOPHOTro 3aHATHS:

«5» (OTIMYHO): BBINOJIHEHBI BCE 33JaHUs JIAOOPAaTOPHOW pabOTHI, CTYJICHT YeTKO W 0e3 ommbok
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpoIIo): BBIOJHEHBI BCE 3aJaHHs JIAOOPATOPHOW pabOTHI; CTYACHT OTBETWJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.

«3» (yIOBIIETBOPUTENBHO): BBIIIOJIHEHBI BCE 3a7aHMs Ja0OpaToOpHOl padoThHl C 3aMeyaHUSIMU;
CTYIEHT OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSAMH.

«2» (He 3a4YTeHO): CTYJAEHT HE BBINOJHWJ WU BBINOJIHWI HENPAaBWIBHO 33/JaHUs Ja0OpaTOpHOMN
paloThI; CTYJIEHT OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAaMM WJIM HE OTBETHJI Ha KOHTPOJIbHBIE
BOIIPOCHI.

Kpurtepun oneHKH TeCTHPOBaHUSA:

3a npaBUJIbHO BBIMOJIHEHHOE JIEHCTBUE, 33JaHUE BBICTABIISIETCS MOJIOKUTEIbHAS OlleHKa — 1 Oat.

3a HenpaBWIbHO BBINIOJHEHHOE JECTBHE, 3a/JaHUE BBICTABISETCA OTpHULaTenbHas oueHka — 0
0asoB.

Jl1s1 oLleHKH 00pa3oBaTeIbHbIX JOCTHKEHUH 00yJaromuxcsi IpUMEHsieTCs YHUBEpCaIbHas MIKaJa.

[TpoueHT pe3ynbTaTUBHOCTH (ITPaBUIIbHBIX KadecTBeHHas OlleHKa ypOBHSI IOJIOTOBKH
OTBETOB) Oart (oTMeTKa) BepOaIbHBIN aHAJIOT
90 + 100 S) OTJINYHO
80 + 89 4 XOpOIIIO
70 +79 3 VJIOBJICTBOPUTEIIEHO
Mmenee 70 2 HEYJIOBJICTBOPUTEILHO

Kpurtepun onieHKH KOHTPOJILHOMH padoThI:

«5» (OTIIMYHO): 3acily’)kKMBaeT CTYAEHT, OOHAPYKUBLIMI BCECTOPOHHEE, CUCTEMAaTHYECKOE U
rny0okoe 3HaHuEe Yy4eOHO-IIPOrpaMMHOIO MaTepHuaja, YMEHHE CBOOOJHO BBINOJHATH 3aaHus,
MIPEAYCMOTPEHHBIE TPOTPAMMO.

«4» (XOpOIIO0): BBICTABISAETCS CTYAEHTaM, MOKa3aBUIMM CHCTEMATHYECKUH XapakTep 3HaHWU I10
TE€ME U CIIOCOOHBIM K MX CAMOCTOSATEIHLHOMY MOMOJIHEHUIO U OOHOBJICHHIO B X0/1€ JajbHeel yueOHoM
paboThl ¥ MpOodeCCHOHATBHOM 1EATEILHOCTH, JOMYCTUBIINM HE3HAYUTEIbHbBIE OIINOKY MPH BBHITIOJIHEHUN
paboTHI.
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«3» (yIOBIIETBOPUTEIHHO): BBICTABISAETCS CTYAEHTaM, JOMYCTUBIIUM IOTPEIIHOCTH B OTBETE Ha
TEOPETUYECKHE BOMPOCHI M MPHU BHIOIHEHUH MPAKTUYECKONW YacTH, HO 00JaJalouIMM HEOOXOJUMBIMU
3HaHUSAMU JUISl UX YCTPAHEHMS O]l PYKOBOJCTBOM IIPENOIaBaTEIs.

«2» (He 3a4TEHO): BBICTABJISIETCS CTYACHTY, OOHApYXHBIIEMY NpoOeisl B 3HAHUSIX OCHOBHOTO

y4eOHO-IIPOrPAMMHOT0  MaTepuana,
MPEyCMOTPEHHBIX IPOrPaMMON 3aJaHUM.

5.2 Ilpome:kyTouHAs aTTeCcTALUS

AONYCTUBLHIEMY HNPUHIUIIHAIBHBIC OIMOKK B BBHINOJHEHUU

[IpomexyTouHas arTecTanusi 00y4aroIIUXCsl OCYUIECTBIIAETCS 10 3aBEPUICHUHN U3Y4YeHHUs Y4eOHOTO
npeameta «PuU3nKa» U MO3BOJISIET OMPEACIIUTh KAa4€CTBO U YPOBEHb €€ OCBOCHHSI.
dopma NpoOMEKYTOUHON aTTecTaluu 1o npeaMery «Pusuka» — auddepeHunpoBaHHbIN 3a4eT.

Pe3yabTarhbl 00yueHust

OueHo4YHbIE CpecTBA
JJIs1 IPOMEKYTOYHOM aTTeCTAIUN

OK 01, OK 02, OK 03, OK 06, OK 07, OK 08

DoHO mecmoeswix 3a0aHull

1. Ompenenute HaIpaBleHUE BEKTOpa
YCKOpEHUs, €ClId KypbepcKas MalluHa
Tporaercs C MecTa U  JIBIXKETCSI C

BO3PACTAIOIIEH CKOPOCTHIO MPSMOIUHEIHO:
a) YCKOpEHHUE paBHO HYIIO,
0) MPOTHUB HAIIPaBJICHUS ABUKEHUS aBTOMOOMIIS,
B) YCKOpPEHHE HE UMEET HaIlpaBJICHUS,
T') 110 HAIIPaBJICHUIO JIBIXKEHUSI aBTOMOOWIIA,

2. OmpeznenuTe 3HAUYEHUE CHUJIBI TSHKECTH,
JeicTByOImen Ha YIIaKOBKY c
JIOKyMEHTaMHU, ecii e€ Macca 8KT.

a)0,8H; ©6) 8H; B) 1,25H; r) 80H.

3. 3axkoHYMTE MpeASIOKEHHE.
['a3, B OTIIMYUH OT KUAKOCTH, JIETKO CYKUMAETCS
3TO 0OBACHSAETCS TEM, YTO YACTUILIBI r'a3a. ..
a) OYCHb MaJIbl;
0) OueHb JIeTKHUE;
B) XaOTHUYHO JIBUXKYTCS;
I') IOYTH HE B3aMMOJEHUCTBYIOT.
4. Tlponomxure onpexnenenue. [IpouentHoe
coJiepXKaHue BJIaru B BO3/[yXe OMEIICHHUS -
3TO . . .
a) MJIOTHOCTb;
0) abcooTHAs BIAXXHOCTh
B) OTHOCHUTEIbHAsI BIAXKHOCTh
r) KIIJ.
5. Kak n3meHuTCst BHyTpeHHsIsI SHeprus rasa,
otaagmiero 40 J>k TEMI0TH TIOMEIIESHHIO,
ecIIi HaJl HUM coBeplieHa padora 60 Ix?

a) yBenuuuTcs Ha 20 JIx;
0) ymenbiuTcs Ha 20 JIx;
B) yBeanuutces Ha 100 [Ix;

r) ymesnbmutcs Ha 100 Jx;
1) HE U3MEHHUTCS
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6. Beruucnure ynenpbHYIO TEIIOEMKOCTh
dapdopa, ecau dapdopoBast yarika Maccou
0,1 kr marpemacs za 90°C, monyuns
Konu4ecTBO Ter1oTel 9900 Jxk.

a) 2200 Ix/(xr °C);
0) 1100 dx/(xr °C);
B) 550 Ix/(kr °C);
r) 275 Ix/(xr °C)

7. Tlpu nmepexoje BelecTBa U3 ra3000pa3Horo
COCTOSIHUS B JKUAKOE (TIPH KOHJCHCAINH
rasa) ...

a) YMEHBIIIAETCs SHEPTHsI B3aMMOICHCTBHS YaCTHII,
0) BO3pacTaeT 3Heprusi B3auMOICHCTBUS YaCTHUIL;
B) BO3pacTaeT yHOPsI0Y€HHOCTh PACTION0KEHUS
YaCTHIL;

T') YaCTHIIBl HAYMHAIOT JIBUTAThCSl MEJICHHEE.

8. JlomumuTe nmpeasioxkeHue.

TennoBble JBUTATENN - 3TO YCTPOMCTBA ISt
npeoOpa3oBaHus ...

a) BHyTPEHHEH HEPTUH B MEXaHUYECKYIO;

0) MEXaHUYECKOM SHEPTUU BO BHYTPEHHIOIO;
B) TIOTEHIIUAIBHON SHEPTUH B KHHETUYICCKYIO;
') KHHETUYECKOW SHEPTUU B MOTEHIIUAIBHYIO.

9. Vxkaxwure, 4eM ONpeAesieTcs BHYTPSHHSS

SHEPrus paguaTopa oTorieHus B opuce?
a) 00bEeMOM TeTa;
0) CKOPOCTBIO ABMKEHUS U MACCOM Tela;
B) SHEprHuei OecropsAI0YHOTO IBUKCHHUS YaCTHII,
I) SHeprueil 6ecrnops10YHOro ABMKEHUS U
B3aNMOJICHCTBHS YaCTHIL;
1) SHEpruel B3auMOACHCTBHSI YACTHII

10. Ompenenute KI1J] TeruioBoit MammmHbI,
TeMIIepaTypa HarpeBaTest KOTOpon 227°C,
a TemrepaTypa xouoambHauKa 27°C.

a) 88%; 6)40%: B) 66%; 1) 100%.

OK 01, OK 02, OK 03, OK 09, OK 06

IIpakTH4yeckoe 3a1aHue
Komnnexm xonmponshvix 3a0anuil no eapuanmam

1. YemoBek u TenexKa C JOKYMEHTaMHU
NBUXKYTCS B OJHOM  HaIlpaBJICHUU.
Onpenenure X OTHOCUTENIBHYIO CKOPOCTbD,
€CJI CKOPOCTD UeJIoBeKa | KM/4, a TeIexKKH
4 xm/4. Pemnte 3Ty 3a/1a4y ¥ IpH YCIOBUH,
YTO OHHU JBUXKYTCS B IPOTUBOMOIOKHBIX
HaNpaBJICHUSAX.

2. Tlouemy Ha PYKOSITKI o(huCHBIX
MPUCTIOCOOJICHUN HAHOCSAT  CIEIHAbHYIO
HAaKaTKy (pucdnenue) IIJIJACTUKOBBIE
HacagKu?

3. Pabouwii, 6erymmii mo ne4aTHoMy IEXy CO
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CKOpPOCTBIO 7 M/C, JOTOHSIET TEJIEKKY C
rpy3aMu, JBIKYILYIOCS CO CKOPOCThIO 2
M/c, W BckakuBaer Ha Hee. C Kakoi
CKOPOCTBIO POAOKAET JIBUTAThCS
TEJIeKKA, €CITU MACCHl TEJICKKU M YeJIOBEeKa
cooTBeTCTBEHHO paBHbl 30 kr u 70 Kr.

4. B 3akpeiTOM KOTJI€ [aBJICHHE BO3JyXa
u3Mensiercs ot Py 1o Py; o0bem mpu 3TOoM
yMmeHbmaercss ot Vi g0 Vi JHTpOB.
Hauanpnast Ttemneparypa mpouecca Tj.
Onpenenutp TeMIeparypy Bo3ayxa l2 B
KenpBuHax mocie cxxaTus.

5. 3aueM Ha  TOYHBIX  H3MEPUTEIBHBIX
WHCTPYMEHTAX YKa3bIBaeTCs TeMIlepaTypa
(06s1yHO 20 °C)?

Kpurepun ouenku q1udpepeHuupoBaHHOIO 3a4eTa

—  «OTIn4HO» - TEOPETHYECKOE COAEpIKaHUE Kypca OCBOCHO IOJHOCTHIO, 0e3 MpoOesos,
YMEHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIEC TPOTPaMMOii yueOHbIE 3a/1aHUs BBIIIOJIHEHBI, KAYECTBO
UX BBIINOJIHEHUS OLICHEHO BBICOKO.

—  «Xopowmo» - TEOPETHUYECKOE COJAEpKAHME Kypca OCBOCHO IIOJIHOCTBIO, 0€3 IpoOesoB,
HEKOTOpble YMEHMsS CQOPMHMPOBAaHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE IMPOrpaMMOi yueOHbIE
3aJlaHUs BBINOJIHEHbI, HEKOTOPbIE BU/IbI 331aHUI BHITIOJHEHBI C OLIMOKaMHU.

—  «YIOBJIECTBOPHUTEIBHO» - TEOPETHUYECKOE COAEpPKAHME Kypca OCBOEHO YaCTHYHO, HO
poOesbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEoOXOIUMble YMEHHUs pabOThl C OCBOEHHBIM
MaTepuajioM B OCHOBHOM C(OPMHPOBAHBI, OOJIBLIIMHCTBO IMPEIyCMOTPEHHBIX MPOTrpaMMOi 0O0ydeHus
y4eOHBIX 3aJJaHHI BBIIIOJHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 33/1aHUN COJIEPKaT OLINOKHY.

—  «HeynoBneTBOpHUTENIBbHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHHUs He ¢(hOpMHUPOBaHbI, BBINIOJIHEHHbIE YU€OHBIE 3a/laHUs COJIEpKaT TPyObIe OIINOKH.
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[Tpunoxenue 1

OBPA3OBATEJIBHBIE TEXHOJIOI'MH, BKJIIOYASA AKTUBHBIE U UTHTEPAKTUBHBIE
METOAbI ObYYEHUA

[Ipn mpoBeneHUU TEOPETUYECKUX U MPAKTUYECKUX/Ta0OPATOPHBIX 3aHATUNA HCHOJIB3YIOTCS

CJICAYIOUC NMEAArOrNIYCCKUEC TCXHOJIOT UM

Ne Hazpanmne Henp ucnonp30BaHus [Inanupyemslit OrnrcaHne mopsaKa
/I | oOpa3oBaTeIbHOI o0Opa3oBaTe’IbHOM pe3ynbTaT WCTIOJIb30BaHUSA (aJrOpUTM
TEXHOJIOTHH (C TEXHOJIOTHH HCTIONB30BAHUS MIPUMCHCHU ) TEXHOJOTHH B
yKa3aHHeM aBTopa) oOpa3oBarenpHON TPaKTHYECKOH
TEXHOJIOTHH npodeccuoHaIbHON
JIESITeTbHOCTH
1 TexHonorus PasButue meiciurens | Bo3MoxHOCTB Ipuém «UucepT»
KPUTHYECKOTO HBIX HAaBBIKOB YUalll | quyHocTHOro pocta | [Ipuem ocymectisercs B
MBIIICHUS Xcsl, HEOOXOAMMBIX H obyuaromerocs, HECKOJIBKO ATaroB.
€ TOJIbKO B y:166e, HO pazBHTHSA ero I oram: IIpennaraercs
U B OOBIYHOH KHU3HH cucremMa MapKUPOBKH
(yMeHHE TIPUHUMATH MHIMBUAYANBHOCTIL, | oo, 9TOOBI
B3BECILICHHBIC HOBBIIICHHUE MO/IPAa3/ICITUTh
pemenus, 3anaTus c | dpdexTMBHOCTH 3AKIIOYEHHYKD B HEM
nHpopMaImeH, BOCIPHUSTHS WHPOPMAITUIO  CIIEAYIOIIIM
aHAITM3UPOBATh MHOPMALIK; obpazom:
Pa3IUYHBIC CTOPOHBI | oo \% «TATIOYKOM»
SBIIEHUI [p.), T. €. MMOMEYaeTCsl TO, YTO YKe
uHTEpeca, Kak K ]
pasBuTHE M3BECTHO YYaIIIMCS;
CHoco6HOCTH K | M3yHacMOMy - 3HAKOM  «MHHYC»
caM000pa3oBaHUIO. MaTepuaiy, Tak M K | pjomedaercs TO, 4TO
CaMOMy  HPOLECCY | MPOTHBOPEYUT nx
oOydeHusi;  ymeHwue | IPCACTABICHHUIO;
KPUTHYECKH + 3HAKOM «ILTIOCH»
MBICITHTE. MMOMEYaeTCs TO, 4TO
SIBIISIETCS JUISE HUX
HMHTEPECHBIM u
HEOKUJIaHHBIM;
? «BOTIPOCUTEIIbHBIN
3HaK» CTaBHUTCS, €CIH YTO-
TO HESICHO, BO3HUKJIO
JKeJTaHWe Y3HATh OOJIbIIE.
I »ram: 4mTasgs  TEKCT,
yyarnimecs MOMEYaroT
COOTBETCTBYIOIIMM 3HAYKOM
Ha TOJISIX OT/IETIbHBIC
a03arbl ¥ MPeI0KEHUS.
I JTAaIl: VYyammmcest
npeIaraeTcs
CUCTEMaTH3UPOBATh
MH(POPMALUIO, PaCIOIOKHB
ee B COOTBETCTBHHM  CO
CBOMMHM  IIOMETKAaMH B
CIIEAYIOIIYIO TAOIHITY:
4 sran: [locnenoBarenbHOE
o0cyXeHne Kaxoi rpadsl
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TaOJIUIIBL.

[Tpuem CHOCOOCTBYET
Pa3BUTHIO AHAIUTHYECKOTO
MBIIUICHUS TP U3y9YCHUH

HOBOT'O Marepuana,
SIBIISICTCS CPeICTBOM
OTCJICKMBAHUST TIOHUMAaHUS
Marepuaa)

puém «Kaacrep»
Jt10 cnocob Tpaduyeckoit

OpraHu3allii  MaTepuana,
ITO3BOJISIOIIHI cllenaTh
HATJIS JHBIMH TE
MBICITUTENIFHBIE  TPOIIECCHI,

KOTOpPBIE MPOUCXOIAT IIPH
IIOTPYKEHUH B TY WIH UHYIO
temy. Knacrep sBusercs

OTpaKEHUEM  HEJIIMHEHNHOU

(hopMbI
ITocnenoBaTenbHOCTD

MBIIIJICHUA.

JNCUCTBHI:
1. TIlocepeaune 4HCTOTO

mucTa  (KJIacCHOM  JIOCKM)
HamMcaTh KIIOUYEBOE CIIOBO
WIH TIPEUIOKEeHNE, KOTOPOe
SIBIIIETCSL «CepALeM» HIEH,
TEMBI.

2. Bokpyr  «HakuIaTh»
CIOBa WM TIPEIJIOKESHHUS,
BEIpaXKarolne uaeH, (HakKThbl,
00pa3bl, MOAXOJAIINE JUIS
nmaHHoit tembel.  (Mogemu

YCTPOHCTB W TPHOOPOB)

IIpo6iemuoe oOyuenue
(T.A.WnpuHa)
1. po0JIeMHOe

H3JI0KCHHUC;
2. YaCTUYHO -
IMOMCKOBas
JIeSITEJIbHOCTD;

3. CamocrosTenbHas
HCCIIeIOBATEIbCKAas
JIeSITCIIBHOCTb.

IIpuBieus CTyAeHTOB

K AKTUBHOM
MBICITATEIIEHOM
JIeSITeJIbHOCTH, K
PEIICHUI0  Pa3HOTO
poJia 3azmad, KOTOpbIe
HEITOCPEICTBEHHO
CBSI3aHBI c
COJIepI)KaHUEM

yueOHOro MaTepHaia.

CamocTOsTeTHHBIN
(¢ TIOMOIIBIO
YUHTEIS) aHaju3
MPOOJIEMHBIX
cuTyauuii, ©  uX
penieHus
MTOCPEICTBOM
BBIJIBMOKECHUS
MPEATIOKECHUM,
TUTIOTE3, ux
000CHOBaHUS u
JIOKA3aTeNIbCTBA,  a
TaKKe IIpOBEpKa
MIPaBUJILHOCTH
peleHusl.

YacTHYHO-TTIOUCKOBBII
MeTo[ 00y4YeHust:

® CO3JaHHMe MPOOJIEMHOM
CUTyaluu nmpu
00BSCHEHHN HOBOTO
marepuana  (BOIPOCHI,
3a/aua,
IKCTIEPUMEHTAITBHOE
3a/1aHKe npH

3aKperyieHnn  y4eOHOro
MaTepuaia)

® KOJUIGKTUBHOE
00Cy)ICHHE
BO3MOXHBIX MOAXOI0B K
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pEIICHUI0  TPOOJEMHOM
CUTYyalluH (ypok
CUCTEMaTH3aIUH 17§
00001IIeHYSI 3HAHMUIA).

MeTtoa npo0JIeMHOT0
H3J105KeHUs
®  BBIJBUTAIOTCS THIIOTE3BI

o TeMe, OTBepras OJHU
U apryMEeHTHPYS BBIOOD
JIPYTHX, BBICTpaWBaHUE
JIOTUKA  PacCyXIeHUH,
aHaMM3  TOCTaBJICHHBIX
mpooJieM (n3yueHue
HOBOU TEMBI,
MMOCTAaHOBKA TEMBI U
1emnei ypoka)

KonrekcTHoOE
oOydeHune
(A.A.BepOurikuit)

Oo0ecrieuenue
JIMYHOCTHOTO
BKJIFOUCHUS CTY/ICHTA
B y4eOHYIO
IETENBHOCTD

Ymenue
aHAIM3UPOBATH
MPOOJIEMBI, UCKATh
aJIeKBaTHbBIE CTIOCOOBI
WX pelIeHus,
MO3HAHUE CIOKHYIO,
MHOTOTPaHHYIO
CTPYKTYpPY CBOEH
Oymymieit
poheCcCUOHATBHOMN
JIeSTEIIbHOCTH

Keiic — meTox

(He3aBepUICHHBI

MeTOo/)
CTyIICHTaM Oyner
NpeJIOKeHa JIMIIb  YacTh
WHPOPMAIIH, BCIO
OCTaJbHYI0 HMH(pOpMALUIO -
CTYIICHTBI MOTYT
MOYEPITHYTh 6o u3
JUYHOTO OMbITA, JIMOO W3
IPYTHX HCTOYHHKOB
uHpOpMALUK ~ — I-net,
CIpaBoyHasl  JIMTEpPaTypa,
KypHaJbl,  CHELIUAIHCTEHI,

oOnajamoue  OIBITOM B
pElIeHNH JaHHBIX TPoOIeM
u T.a. (OpU TPOBEACHUH
11abopaTOPHBIX pabor,
pelieHre KayeCTBEHHBIX U
pacyeTHBIX 3a/1a4)

HesoBast urpa

3TO  METOJ,  IPYIIIOBOIO
00yueHus COBMECTHOM
NEATEIBHOCTH B IpoLiecce
permeHuss o0muX 3aaad B
YCIIOBUSIX MaKCHMAaJILHO
BO3MOXKHOTO TPUOIMKECHUS
K peaJbHBIM TMPOOIEMHBIM

CUTyalusiM (pm
3aKpEINICHUH  HU3Yy4YEHHOTO
MaTepHaia,

CUCTEeMaTH3allikl  3HAHWH,
MPAKTHYECKNE 3aHATHS).
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KoHTekcTHBIE 32724
(mpakTHKO-
OpPMEHTHPOBAHHbIE)

3a7a4M, BCTPEYAOTCS B TON
WA UHOM peanbHON
cutyauuu. HMX  KOHTEKCT
obecrieunBaeT yCIOBHSA JUIA

MPUMEHCHUST W  Pa3BUTHA
3HAHUW  TNpU  PELICHUU
mpo0jeM, BO3HUKAMOIMNUX B
peanbHOU JKU3HU
(mpakTudeckue 3aHATUS,
nmabopaTopHbIe paObOTHI, dTall
3aKpeIUIeHus] 3HaHMM Ha
YpOKeE).

Mo3srosoii mirypm

N3yuenue HOBOI'O
Marepuaia
3nopoBrecbeperatomias | OdecrieueHme Cobmnronenue KonTpoJsnb ocBemennst BO
TEXHOJIOTHSI CaHUTapHO- ONTUMAJILHOTO BpeMsl 3aHATHS
(H.K.CmupHOB) TUTHEHUYECKOI O BO3JyLIHO-TEIIOBOTO | JTypavpyeckas naysa
COCTOSTHUSI YU€OHOI0 | pekuMa B
Du3KyJIbTMHHYTKA B
MIOMEIICHUS ayJUTOPUH.
(ocBemenue, ITo3utuBHas cepexune sanaTHA (1-2
MIPOBETPHBAHUE, MICUXOJIOTHYECKast MHH).
TeMIIepaTypHbIT aTMocdepa.
PEXUM) [Monnepxanue
DMoIMoHaThHAS paboTOCIIOCOOHOCTH
paspsiika Ha 3aHATUH.
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