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1. OBHIASI XAPAKTEPUCTUKA PABOUYEM ITPOIT'PAMMbBI YUYEBHOH
JAUCHUIIVIMHBI OY /.11 ®U3UKA

1.1. MecTo AUCHMIUIMHBI B CTPYKType OCHOBHOH MNPOo()ecCHOHAITBHOII
00pa3oBaTeJbHOI MPOrPpaMMBbI:

IIporpamma JVCLIUIIIUHBI SIBIIACTCSA 4acCTbIO OCHOBHOM
npodeccuoHanbHON oOpaszoBatenbHON mporpammbel CIIO, peanmsyemoit Ha Oasze
OCHOBHOTO 00IIero o0pa3oBaHus, U BXOJIUT B 00111€00pa30BaTEIbHBIN MUK YyIeOHOTO
IU1aHa.

PabGouass mporpamma y4yeOHOW HIHUCHMIUIMHBI pa3paboTaHa Ha OCHOBE
®denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEeIHEro OOIIero
o0pa3oBaHUs ¥ MPUMEPHON OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMbl, OJ00pEHO Ha
3acenanuu I[lenarorudyeckoro coera ®I'bOY AI1O UPIIO npotokonom Ne6/2025 ot
«18» anpens 2025 roaa.

1.2. He.]'ll: H INIAHUPYEMBIE PE3YJIbTATbI OCBOCHHUA TUCIHUIIJINHBI

1.2.1. Hean nucHMIJINHBI:

Copnepkanue mnporpaMmbl  0011€00pa30BaTEeIbHON  AUCIHUILIUHBL  DuU3uKa
HaIIpaBJIEHO HA JOCTH)KEHHE CIEAYIOMIMX LEeil:
* (dopMupoBaHHe Yy OOY4YalOIIMXCS YBEPEHHOCTH B IIEHHOCTU OOpa3OBaHUs,
3HAUUMOCTH  (PU3WYECKUX 3HAHUW 11  COBPEMEHHOTO  KBaTU(UIIMPOBAHHOTO
CHeIUaIiCcTa MNPy OCYIIECTBIEHUH €ro MPo(ecCHOHATBEHOM eI TeIbHOCTH;
* popMUpOBaHUE ECTECTBEHHO-HAYYHON TPAaMOTHOCTH;
* OBJIaJICHUE CHEIMPUIECKON CUCTEMOM (PU3MUECKUX TMOHATHNA, TEPMHUHOJIOTHEH |
CHUMBOJIMKOM;
* OCBOCHHE OCHOBHBIX (PM3UUECKUX TEOPHIL, 3aKOHOB, 3aKOHOMEPHOCTEH;
* OBJIQJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO TIO3HAHUS TTPUPO/IbI, UCTIOIB3YEMbIMU B
¢usuke (HaOIIOJEHUE, ONMMCAHUE, U3MEPEHHUE, BBIJBUKEHUE THUIIOTE3, MPOBEICHUE
AKCIIEPUMEHTA);
* OBJIQJICHUE YyMEHUSMHU o00pabaThiBaTh JaHHBIE OSKCIEPUMEHTA, OOBICHSTH
MOJIy4YE€HHbIE PE3yJbTaThl, YCTaHABJIWBATh 3aBUCUMOCTH MEXAY (PUIHMUECKUMHU
BEJIMUYMHAMH B HAOJII0/Ia€MOM SIBJICHUU, JIeJaTh BHIBO/IbI;
* (hoopMupOBaHKE YMEHHUS pelIaTh PU3MUCCKUE 3a]]a4l PA3HBIX YPOBHEU CIIOKHOCTH;
* pa3BUTHE I[IO3HABATEIbHBIX WHTEPECOB, WHTEUICKTYAbHBIX U TBOPYECKUX
CIIOCOOHOCTEW B mpolecce NMpuOOpeTEeHUs 3HAHWK C HMCIOJB30BAHHEM Pa3TUYHBIX
MCTOYHUKOB MH(POPMAIIMA U COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJIOTHI; YMEHUN
dbopMmynrpoBaTh W OOOCHOBBIBATH COOCTBEHHYIO TO3HUIIMIO TIO OTHOIIEHUIO K
dusnueckoii nHGOpMaIUH, TTOTydaeMON U3 Pa3HBIX HCTOYHUKOB;
* BOCIIUTAHKUE YyBCTBA TOPJOCTHU 32 POCCUICKYIO (PHU3UYECKYIO HAYKY.

Ocobennocmos opmMuposanus COBOKYNHOCMU 3a0ay U3YYeHus: Qusuxu o0
cucmemvl  cpeoHe20  NPOecCUOHANbHO20 — 00pA308aHUsl  3aKAOYAemcs 8
HeoOX00UMOCmU peanu3ayuy npoGecCUOHAILHOU HANPABIEHHOCTIU PeulaemblX 3d0ay,
yuéma ocobennocmetl cgepvl OesmenbHOCmu 0YOYUWUX CHeyualucmos, nodMomy,
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NPAKMUYECKU, 8 KaHCOOM pazoeie NpumMepHol paboyel npocpammol, 8 cOOepI’HCAHUU
YuebH020 Mamepuand, npugeoeHvl memvl Npakmuieckux pabom, cnocobcmeyioujue
bonee Ha2IAOHOMY YCBOEHUIO YUEOHO20 Mamepuad.

Ilpenooasameny 6npage camocmosmenvHo 6blOUpamsv Gopmy U3yuUeHus
mamepuana: JeKyus, OeMOHCmpayus IKCHEPUMEHma, npakmuyeckas paboma,
NPAKMUKYM NO peuweHuto 3a0a4 U np., ad maxice no c8oemy YCMOmpeHuo nposooums
0eMOHCMpAyUoHHble U J1abopamopHble  pabomvl ¢ YUEMOM  UMEIOWe20Cs
obopyodosanusi  (onpeoensimv  NPOOONNHCUMENbHOCMb  1AOOPAMOPHO20 UL
NPAKMUYECKO20 3aHAMUS, OONOJHAMb €20 OpyeuMu euoamu pabom: usyyeHue
Meopemuyecko20 Mamepuana, peuweHue 3a0ad, paboma ¢ mexHudecKum mekCcmom,
mecmupogarue u np).

IIpenooasamens Modicem CAMOCMOSIMENLHO onpeoesime
HOCNe008aAMENbHOCb U3YHEeHUs. U 00BeM HaACO8, OMBOOUMDbIL HA U3YYEHUE OMOETbHBIX
mem, @vlOupaem memamuxy Hnpo@pecCUOHANbHO OPUEHMUPOBAHHO20 COOEPHCAHUS
OUCYUNTIUHBL 8  3ABUCUMOCMU OmM  chneyuguku Oyoyweu npogheccuoHanbHol
oesimenbHOCmuU 00yHaouWUxcs.



1.2.2. Ilnanupyembie  pe3yJbTaThl OCBOCHHUS 001eodpasoBaTeJIbHOM
aucuIIMHLI B cooTBeTcTBHHU ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

O6mue komnerenuuu (nanee — OK) u npodeccoHanbHbIE KOMIIETCHIIMU (fanee —
[IK) ®I'OC CIIO B COOTHECEHHMHM C JIMYHOCTHBIMHU, METAMpPEAMETHBIMU U
MpeIMEeTHBIMU pe3ysibTaTaMu o0ydeHus 6azoBoro yposHs (naiee — [IP6) ®I'OC COO
MIPEJICTaBIICHBI B TAOIUIIE:



Kox v nanmenoBanue
popmupyembIx

KOMIIeTeHI M

[lnaHupyeMble pe3y/bTAThl 0OCBOEHHS IPOrPAMMBI 110 TUCIUIJIHHE

O6mue!

JucuMILIHHAPHbIE?

OK 01. Beibupatp
CIOCOOBI PEIICHUS
3aa4
po(hecCHOHATTLHOM
JeSTEIbHOCTH
MPUMEHUTEIHHO
K Pa3JInYHBIM

KOHTCKCTaM

JIM9HOCTHBIE  pPe3yJIbTaThI
TPYI0BOT'O BOCITUTAHHUS:

- TOTOBHOCTh K TpPYAY, OCO3HAHUE IIEHHOCTH MAaCTEepCTBa,
TPYIOIIO0HE;

- TOTOBHOCTh K AKTHUBHOW JESITEIHHOCTH TEXHOJIOTHYECKOM
51 COLIMAILHOM HaIPaBJICHHOCTH, CIIOCOOHOCTD
WHUIIUUPOBATH, IIAHUPOBATh U CAMOCTOSTEIHHO BBIIIOTHSTH
TaKyIo JesITebHOCTD;

- WHTEpeC K pasnu4HbIM cdepam TpodeCCHOHATHLHOU
eITEILHOCTH,

- TOTOBHOCTh M  CHOCOOHOCTH K  0Opa3oBaHUIO
¥ caM0OOpa30BaHMIO Ha MPOTSHKEHUU BCEH JKU3HHU;

- YMEHHE TPOTHO3UPOBATH HEOJIATOMPHUSITHBIE YKOJIOTHUSCKUC
MOCNEACTBHSI MPEANPUHIMAEMbIX ACHCTBHMA, PEeIOTBpaIlaTh
HX;

MeTtanpeaMeTHbIe pe3yabTaThl TOJKHBI OTPaXaTh:
OBnajicHUe YHUBEPCATHHBIMH YYCOHBIMHU TIO3HABATCILHBIMH
JEUCTBUSIMHU:

a) 6a30BBIC TOTUUYECKHE ICUCTBUS:

CaMOCTOSITENNbHO  (OpPMYIHpOBaTh U AKTyalU3HpPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABJIMBATH
CYIIECTBEHHBI TPU3HAK WM OCHOBAaHUS [JISI CpPaBHEHWS,
knaccupukanuu W 00OOIICHWS;  ONMPEACNATh  IENH
NEeSTENIbHOCTH, 3a/laBaTh TMapaMeTpbl U KPUTEPHUH HX
JIOCTHIKEHHUS; BBISBIISTH 3aKOHOMEPHOCTH W MPOTHBOPEUYUS B
paccMaTpUBAaEMBIX  SIBIICHUSX; BHOCHUTh KOPPEKTHUBHI B

JOJDKHBI  OTpaXXaTb B  4YaCTH

IIP6 1. CdopmupoBaHHOCTH NPEACTABICHUNH O pPOJIHU
U MecTe (PU3MKU U aCTPOHOMMHU B COBPEMEHHOW HayuyHOU
KapTHHE MHpa, O CUCTEMOOOpasyrouei ponu (HU3MKU B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTMH, O BKJIAAEC POCCHUCKUX
U 3apyOeXHbIX YYEHBIX-(QU3UKOB B pa3BUTHE HAYKH;
NOHMMaHHE (U3MYECKON CYIIHOCTH  HAOJII0/1aeMbIX
SBJICHUH  MHMKPOMHpa, MaKpoOMHMpa M  MErammpa;
NOHMMAHHUE pOJIK AaCTPOHOMUM B  IPAKTHUECKOUN
JEATEIIBHOCTH  4Ye€lOBEKa M JajbHEHIIEM HaydHO-
TEXHUYECKOM pa3BUTHUH, poiu ¢u3uKu
B (opmupoBaHun Kpyrozopa u (QyHKIHOHAJIBHOU
IPaMOTHOCTH Y€JOBEKa JUIsl pEHICHHUsS MPaKTHUYECKUX
3az1ay;

[MP6 2. CdopmMupoBaHHOCTHP yMEHUN paclo3HaBaTh

¢usnueckue  sBIEHUS  (Mpolecchl) U OOBSACHATH
WX Ha OCHOBE W3yYCHHBIX 3aKOHOB: pPaBHOMEPHOE
U PaBHOYCKOPEHHOE  TMPSMOJMHEWHOE  JBIKEHUE,

CBOOOJIHOE TaJIeHHWE TeJ, JBIKEHHE IO OKPY>KHOCTH,
WHEpLMs,  B3aUMOJIEHCTBHE  Tel,  KojebarerabHOe
JBIDKEHUE, PE30HAHC, BOJHOBOE JBIKEHHE; TUDPy3us,
OpOYHOBCKOE JIBIDKEHUE, CTPOEHHE JKUIKOCTeH U
TBEPIBIX TEJ, U3MEHEHHE 00beMa Tel MPH HarpeBaHUHU
(oxyaxaeHun), TEIJIOBOE paBHOBECHE, HCHapeHue,
KOHJICHCAIIMsI, TUTABJICHUE, KPUCTAJUTM3aIlvs, KHUIICHUE,
BJIQXXHOCTh BO3AYyXa, CBS3b CpPEAHEH KHHETUYECKOU

! O6mue pesynpraTel cOPMYIHPOBAHEI B COOTBETCTBHH C JIMYHOCTHBIMH M MeTampeaMeTHBIMH pesynbTatamu ®I'OC COO, B (GOpPMHpPOBAaHHMH KOTOPBIX YYacTBYeT
001eoOpa3oBaTeNIbHAs TUCIUILIHHA.
2 JlucoynInHAPHBIE PE3YIbTaThl cPOPMYIMPOBAHBI U IPOHYMEPOBAHBI B COOTBETCTBUHM C TPEOOBAHUAMH K TIPEIMETHBIM pe3yibTataM 6asoBoro yposas (ITP6) ®I'OC COO (ITpuxas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 1.).




NeSITeIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM,
OLCHUBATb PHCKU HOCJ’ICI[CTBI/Iﬁ ACATCIIbHOCTU,; PpPa3BHUBATb
KPEaTUBHOE MBIIICHUE TP PEIICHUN )KU3HEHHBIX MPOOIIEM;
0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- BIAJeTh HaBbIKAMU  y4eOHO-MCCJIEIOBATENbCKOH U
IPOEKTHOH JIeATeIbHOCTH, HAaBBIKAMHU Pa3peIieHus mpooiiem;

- BBISBIISTD IIPUYUHHO-CJICICTBEHHBIC CBSI3H u
aKTyaJIn3UpOBaTh 33Jady, BbIABUIaTh TMIIOTE3Y €€ PELICHMS,
HaXOAUTb  apryMeHTbl I  JI0Ka3aTeiabCTBa  CBOMX
YTBEPKIACHUM, 3a/1aBaTh napameTpsl
Y KPUTEPUU PELICHMUS,

- AHAJM3UPOBATH I[IOJYYECHHBIE B XOJE PEUICHUS 3alaqyu
pe3yibTaThl, KPUTHYECKH OLEHUBATh HUX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;

- yMeThb TMEPEHOCUTh 3HAaHUA B [O3HABAaTEIbHYI W
MPAKTUYECKYIO YaCTH KU3HEAEATEIbHOCTH;

- YMEThb MHTETPUPOBATh 3HAHUS M3 Pa3HbIX IMPEIMETHBIX
o0JacTei;

- BBIJBUTaTh HOBBIE UJIEH,
MOJXO/Ibl U PELICHUS;

- MPOSBIIATh  CMOCOOHOCTH WX  HUCIHONB30BaHUS B
MM03HABATEJIbHOW U COIIMAIbHOM MPAKTHKE;

-TIPOSIBIISITH CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEILHOMY

npeajaratb OpPUIMHAJIbHBIC

MOUCKY  METOJOB  pEHICHUS  MPaKTHYEeCKUX  3ajad,
MPUMEHEHHUIO PA3JIMYHBIX METO/I0B IMO3HAHUS;
-CTaBUTh W (QopMynupoBaTh  COOCTBEHHBIC  3a7adyM

B 00pa3oBaTeIbHOMN JAEATEIbHOCTH M KHU3HEHHBIX CUTYallUsX;
-BBISIBIIATH MIPUYHUHHO-CJIEICTBEHHBIE CBS3U u
aKTyaJIn3UpOBaTh 33]ady, BBIABUIaTh TMIIOTE3Y €€ PELICHMS,
HAaXOAUTh  apryMeHTbl i1  JIOKa3aTelbCTBA  CBOMUX
YTBEpKJICHH, 3a71aBaTh apaMeTpbl U KPUTEPUU pEILICHUS;
AQHAIM3UPOBATh TMOJTY4YEHHbIE B XOJ€ pElIeHUs 3aJauu
pE3yJIbTaThl, KPUTHUYECKH OLICHMBATh MX JIOCTOBEPHOCTD,

SHEPIHU TEIUIOBOTO JBYDKEHHSI MOJICKYJ C aOCOJIFOTHOU
TEMIIEPAaTypoil, TOBBIIICHWE MaBICHHUS Taza IpPH €ro
HarpeBaHWU B  3aKPbITOM COCYZAE, CBS3b MEKIY
mapamMeTpamMH ~ COCTOSIHMSL ra3a B M30IpoIleccax;
AJIEKTPHU3ALIUS TEl, B3aUMO/ICHCTBHE 3apsiJioB,
HarpeBaHWe TMPOBOJHMKA C TOKOM, B3aWMOJICHCTBHE
MarHuTOB, OJCKTPOMAarHWUTHAs HMHIYKIHS, JICHCTBHE
MarHUTHOTO TIOJISl HA TPOBOJHHUK C TOKOM U JIBHKYIIHICS
3apsijl, OJCKTPOMArHUTHBIC KOJEOAaHWUS W BOJIHBI,
NPSMOJIMHEHOE paclpOCTpaHEHHE CBETa, OTPaKEHHE,
npeIoMIICHUE, uHTEephEepeHIus, ndpakius
U MOJISIPU3ALUS CBeTa, JUCTIEPCHS CBETA;
(dortosnekrpuuecknii  3p(HEKT, CBETOBOE JaBJICHUE,
BO3HHKHOBEHHUE JMHEHYATOrO CIIEKTpa aToMa BOAOPOAA,
€CTECTBEHHAS U MCKYCCTBCHHAsI PaJIIOAKTUBHOCTH;

[1P6 3. Biagenne OCHOBOMOJATAIOIIUMHU (DU3HMYECKUMU
NOHATUSIMH W BEJIMYMHAMH,  XapaKTCPH3YIOUIMMHU
¢usndeckne Mporecchl (CBI3aHHBIMA C MEXaHHYEeCKUM

JABHKCHHUEM, B3aI/IMO,Z[eI>’ICTBI/ICM TCJI, MCXaHHYCCKHMU
KOJICOaHUsIMH U BOJIHAMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIIICCTBA, TCIIJIOBBIMUA mponueccamMu;,

BJIEKTPUYECKUM W MArHUTHBIM TOJSIMH, JIEKTPUYECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMH KOJICOAHUSIMH M BOJHAMU;
ONTUYCCKUMH SBJICHUSMU, KBAHTOBBIMU SIBIICHUSIMH,
CTPOEHUEM aroMma u aTOMHOT'O saapa,
PaINOaKTUBHOCTHIO); BIAJCHUE OCHOBOTMOJATAIOITUMU
ACTPOHOMUYECKUMHU MMOHSATHUSIMH, MMO3BOJISIOIIUMU
XapaKTepHU30BaTh MPOIIECCHI, MPOUCXOIAIINE Ha 3BE3/AaX,
B 3BE3/IHBIX CHUCTEMAX,
B MEXTAJIaKTUYECKON cpefie; MBIKEHHE HEOECHBIX Tell,
ABOJIIOLIMIO 3B€311 U BeelleHHOi;

[IP6 4. Biagenne 3aKOHOMEPHOCTSIMHM, 3aKOHAMU
U TeopusiMH (3akoH BceMupHoro tsrorenus, I, II u III




MPOrHO3UPOBaTh H3MEHEHHWE B HOBBIX YCIOBUSX; JaBaTh
OIICHKY HOBBIM CHTYyaIUsiM, OIICHUBATh IMPUOOPECTCHHBIN
OTBIT; pa3pabaTbiBaTh IUIAH PEHICHHs MPOOJIEMBI C y4eTOM
aHaJdM3a MUMEIOIIUXCSA MAaTepUabHbIX W HEMaTepHUAbHBIX
pPECypCOB;

OCYLIECTBJIATh LI€JICHANPABICHHBIN MTOMCK MEPEHOCA CPENICTB
U cioco00B AeicTBUS B IPO(PECCUOHAIBHYIO CPELY;

yMETh MEPEHOCUTH 3HaHUS B MO3HABATEJIbHYIO
U TIPAKTUYECKYI0 00J1aCTH KU3HEACSITEbHOCTH;

YyMETh HWHTETPUPOBATH 3HAHUS W3 PAa3HBIX MPEAMETHBIX

06HaCTeﬁ; BbIABHUI'ATh HOBBIC nacu, npeaiiaratb
OpPUTrMHAJIbHBIC MTOAXOAblI U PCHICHU A,
CTaBUTb HpO6JI€MBI u 3aJa4u, AOITyCKAaromue

AJIBTCPHATUBHBIC PCIICHUA

3aKkoHbl HpIOTOHA, 3aKOH COXPAaHEHHUS MEXaHUYECKOU
SHEPruHM, 3aKOH COXpPaHEHWs] UMIYJbCa, IPUHLUII
CYNEpHO3UIMK  CWJI,  HNPUHLUI  PABHOINPABHOCTH
WHEpPUMAIBHBIX  CHUCTEM  OTCU€Ta;  MOJIEKYJISPHO-
KUHETUYECKYI0 TEOpPHUIO CTPOCHHS BEIIECTBA, TIa30BbIE
3aKOHBI, IHEPBBIH 3aKOH TEPMOJAMHAMUKH;  3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsnga, 3akoH KyoHa,
3akoH OMa i ydacTka Ienu, 3akoH Oma Uit TOJIHOM
JNeKTpudYecko 1enu, 3akoH Jxoyms - Jlenma, 3akoH
JNEKTPOMAarHUTHOM  MHIYKLIUH, 3aKOH COXpPaHEHUs
SHEPruM, 3aKOH MPSMOJIMHEHHOTO PpacHpOCTpaHEHUs
CBETa, 3aKOH OTPaXE€HUS CBETA, 3aKOH IPEIOMJICHUS
CBETa; 3aKOH COXPAHEHUS SHEPruu, 3aKOH COXpaHEHUs
UMIIYJIbCA, 3aKOH COXPAaHEHUs AJIEKTPUUYECKOro 3apsja,
3aKOH COXpPaHEHUS MacCOBOI0 YHCIa, MOCTynathl bopa,
3aKOH PaZMoOaKTUBHOIO pacnana); YBEpPEHHOE
UCIIOJIb30BaHUE 3aKOHOB
Y 3aKOHOMEPHOCTEH mpu aHanu3e (HU3UYECKUX SBICHHUI
Y TIPOLIECCOB;

[IP6 6. Bnamenue OCHOBHBIMM METOJAMH HAYYHOTO
NO3HAHUS, UCIOJNb3YeMbIMH B (U3MKe: TPOBOAMTH
MpsiMble U KOCBEHHBIE U3MEPEHUS] (PU3NUECKUX BEIUYMH,
BBIOMpAsi ONTHUMAJIBHBIN CIIOCOO M3MEPEHUS U UCIIONIb3Ys
W3BECTHBIE METOJBI OLEHKH IMOTPEHIHOCTEW N3MEpPEHUH,
IPOBOJUTh MCCIIEOBAaHUE 3aBUCHUMOCTEH (pru3nueckux
BEJIMYMH

C HCIHOJBb30BAaHMEM TMPSAMBIX HU3MEPEHUH, OOBICHATH
MOJIyYeHHbIE  pe3yJbTaThl, HCHOJb3YyS  (U3HUECcKUe
TEOpUH, 3aKOHbI M TIOHATHS, W JIeNaTh BBIBOJBI;
coOnrofarh  mpaBuia  Oe3omacHoro  TpyAa  Ipu
IIPOBEICHUH HCCIIEI0OBaHUI
B paMkKax y4eOHOro »SKCIepuMeHTa M  YydeOHo-
HCCIIE/IOBATENbCKON JESITEIbHOCTH € HCIOJIb30BAHUEM




U(GPOBBIX U3MEPHUTENBHBIX YCTPOHUCTB U J1a00paTOpPHOTO
obopynoBanus;  C(HOPMUPOBAHHOCTh  MPEICTABICHUN
0 MeToJax TMOJY4YEHHUs] HAy4YHBIX aCTPOHOMHYECKHX
3HAHUI;

[TP6 7. ChopmMupoBaHHOCTh YMEHHS PEIIaTh PacuyeTHHIC
3aJaud € SABHO 33/JIaHHOW  (PU3MYECKOW MOJEINbIO,
UCHIONB3YS (PU3NYECKUE 3aKOHBI M IPUHLIUIIBI; HA OCHOBE
aHanM3a yCIOBHMA 33Jaydl  BBIOMpPATh  (DU3HYECKYIO
MOJIe/b, BBIACTATh (PU3MUYECKUE BEIMUYUHBI U (HOPMYIIHI,
HEOOXOIUMBIC I €€ PEUICHHS, MPOBOIUTH PACUEThl U
OLICHUBATh  PEAJTbHOCTh  IOJYYEHHOTO  3HAUCHUS
(u3NYeCKOll BENIMYMHBI, peIlaTh KAYeCTBCHHBIC 3a/1a4H,
BBICTpauBasi JIOTMYECKH HENPOTUBOPEUUBYIO IEMOUYKY
paccy)KIeHHid C Omopod Ha HW3yYEeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SIBICHUS

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE CPE/ICTBA
MIOWCKa, aHaJINu3a
Y UHTEPIIpETaluu
nHpopManuu
U UTHPOpPMAIMOHHBIE
TEXHOJIOTUHI
JUIs1 BBITTOJTHEHUS 33124
npodecCHOHATTbHON

JCATCIIBHOCTH

JIMuyHOCTHBIE pE3yNbTaThl  JOJDKHBI
LIEHHOCTH Hay4YHOT'O IO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHsS HAayKH M OOLIECTBEHHOU
NPaKTHUKH, OCHOBAHHOTO Ha JIajore KYJIBTYD,
CHOCOOCTBYIOLIIETO ~ OCO3HAaHMIO  CBOErO0  MecTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEpPILICHCTBOBAHME SI3bIKOBOM M YMTATENILCKOM KYJIBTYPBI
KaK CpeICTBa B3aWMOJCHCTBUS MEXIY JIIOJbMH U TTO3HAHHS
MUDPA;

MeranpeaqMeTHble  pe3ysNbTaThl  JOJDKHBI  OTPaXKaTb:
OBnajeHue yHMBEpPCAIbHBIMU yYEOHBIMU IO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTta ¢ uHdopmarmeii:

- BIQJIETh HAaBBIKAMH TOJY4YeHHS WHQPOpPMANHUU U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBISTh
NOWCK, AaHajh3, CHUCTEMAaTH3allMi0 W  HWHTEPIPETALHUIO
UH(OPMALIMU Pa3IMYHBIX BUJOB U (OPM IPEICTABICHHUSI;

OTpaxaTb B 4YaCTH

[IP6 5. VYMeHue yuuThIBaThb TIpaHULbl HPUMEHEHUS
U3YYEHHBIX (DU3MUECKUX MOJENel: MaTepuaabHas TOYKa,
WMHEepLHaJIbHAs CUCTEMa OTCUeTa, UJCANIbHBIN Ta3; MOAEIn
CTPOEHMS Ta30B, )KMJIKOCTEM M TBEPABIX TEJ, TOUEUHBIN
JNEKTpUYECKUN  3apsia, AlepHas  MOJENb  aToMa,
HYKJIOHHasT MOJE€Ib aTOMHOIO sApa TMpU pPELIEHUU
(dbuzmvecKux 3a1ay;

IIP6 9. CdhopMUpOBaHHOCTH COOCTBEHHON MO3ZMIIUU TIO
OTHOIIEHUIO K (U3UYECKON HHPOPMALMH, TMOTYy4aeMOM
U3 pasHbIX MCTOYHHUKOB, YMEHHUH  HCIOJIb30BaTh
uu(dpoBbIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS,
UHTEpOpETallud U TPeACTaBICHUS Y4eOHOW M HaydHO-
MTONYJIAPHON uHboOpMaIuy; pasBuUTHE YMEHHU
KPUTHUYECKOI'O aHaJIN3a MoJIydaeMoil HHPOpMaLuu




- CcO3JlaBaTh TEKCThl B pa3IMYHBIX (opMarax C Y4eToM
Ha3Ha4YeHUs WHDOpPMAIMKU U IENEBOW ayJaUTOPUH, BHIOUpAS
ONTUMAJIFHYIO (JOPMY MPEICTABICHUS U BU3yaTU3allUu;

- OIICHWBATh JIOCTOBEPHOCTH, JIETHTHMHOCTH HH(OPMAIIWH,
€€ COOTBETCTBHUE MPABOBBIM U MOPAIbHO-3TUYECKUM HOPMaM;

- UCIIOJIb30BATh CpeacTBa UH(POPMALMOHHBIX
U KOMMYHHMKALIMOHHBIX  TEXHOJOTMH B  pELICHUU
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX W OpraHU3aIlMOHHBIX

3a1a4 ¢ coOmoJeHneM TpeOOBaHM SPrOHOMHUKH, TEXHHKH
0€3011aCHOCTH, TUTHEHBI, PecypcocOepeskeHMs], MPaBOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIHOHHOM 0€30I1aCHOCTH;

- BJIJIETh HABBIKAMH PACIIO3HABAHUS U 3aLIUTHl HH()OpPMAIIHH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH

OK 03. IlnanupoBarb
U pealn30BbIBATh
coOCTBEHHOE
npodeccuoHansHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATEIbCKYIO
JeSITeTbHOCTD
B IpodecCuOHATBHOM
chepe, UCTIOIB30BATh
3HAHUS 110 MPABOBOU U
¢duHaHCcOBOH
IPaMOTHOCTH

B pa3JIMYHBIX

JIMuyHOCTHBIE pE3yNbTaThl JOJDKHBI OTpPakaTh B YacCTH
JYXOBHO-HPABCTBEHHOI'O BOCITUTAHMSL:

- CIIOCOOHOCTh  OLIGHMBATh CUTYallUI0 U
OCO3HAHHbIE PELICHUs, OPUEHTHUPYACh Ha
HpPaBCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HaHUE JIMYHOIO BKJIAJ B IOCTPOCHHE YCTOMYUBOTO
Oy my1ero;

MertanpeameTHble  pe3ysibTaThl  JODKHBI  OTpaXkaTb:
ORtajieHre YHUBEPCATBHBIMH PETYIISTHBHBIMH JICHCTBUSMU:
a) CaMOOpraHU3aLuUs:

- CaMOCTOATENBHO  OCYLIECTBIATh  I103HABATEIbHYIO
NeSITebHOCTD, BBISIBIISATh po0IeMsl, CTaBUTh
U (QopMyIUpOBaTh COOCTBEHHBIE 3a/ladyll B 00pa30BaTEIbHOM
NeSITeIbHOCTH U )KU3HEHHBIX CUTYaIUX;

- CaMOCTOSITENIbHO COCTABJIATH IUIAH pELIEHUs MpoOIeMbl
C  Y4YyeToM  HMEIOLIUXCA  PecypcoB,  COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHMI;

- IaBaTh OLIEHKY HOBBIM CUTYallUsM;

-pacImMpsATh paMKH y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTEHUN;

IMpUHHUMATh
MOpPaJIbHO-

[TP6 9. CdhopmupoBaHHOCT, COOCTBEHHOW IO3ULIUM 10
OTHOIICHHIO K (U3NYECKON HMH(POpPMAIMH, MOTydaeMON
n3 Pa3HbIX HCTOYHHUKOB, YMGHI/Iﬁ HUCITIOJb30BATh
U(PPOBBIC TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPUPOBAHHUS,
WHTEpIpeTalii U TMpeACTaBIeHUS y4eOHOW M HaydHO-
MOMYJISIPHOM uHbOpMaIy; pa3BUTHE YMEHHH
KPUTHUYECKOI0 aHAJIN3a MoIy4aeMoi HHPpopMaIuu




KN3HCHHBIX CUTyalHsIX

- JleJaTh OCO3HAHHBINM BBHIOOP, apryMEHTHUPOBATh €ro, Oparthb
OTBETCTBEHHOCTbH 3a PEUICHUE;

-CII0COOCTBOBAaTh (DOPMHUPOBAHUIO M IMPOSBICHUIO IIUPOKOU
SPYIULIMU B Pa3HbIX 00JACTSIX 3HAHUM, MOCTOSIHHO MOBBIIIATH
CBOM 00pazoBaTeNbHBIN U KYJIbTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb!

UCIIOJIb30BaTh MpHUEMbl pedIeKCUH Ui OLEHKH CHUTYyalluH,
BBIOOpA BEPHOTO PEILICHHUS;

- yMeTh OILIGHHBAaThb PUCKH U CBOEBPEMEHHO MPUHUMATH
peuIeHus 1Mo UX CHUKEHUIO;

B) SMOIMOHANILHBIA UHTEJIEKT

- CTpeMJIeHHE K JOCTIKEHHUIO IEIH U YCIeXy, ONTHMHU3M,
WHUIIMATUBHOCTh, YMEHHE JEWCTBOBaTh, MCXOJl U3 CBOHUX
BO3MOKHOCTEI;

- CHOCOOHOCTh TOHHMMATh SMOIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBATh €0 MPU OCYIIECTBICHUN KOMMYHHUKAIIUH,
CIIOCOOHOCTH K COYYBCTBHIO M CONEPEIKUBAHUIO;

- CIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C JPYTUMH JIFOJIbBMH,
3a00THTHCS, TPOSBIISATH MHTEPEC U pa3pemiaTh KOHGIUKTHI

OK 04. DdpdexTuBHO
B3aUMOJICIICTBOBATh
u paboTatb
B KOJIJIEKTHBE

U KOMaHAC

JIM4HOCTHBIE pe3yJabTaThl JOJDKHBI OTpakaTh B  YacCTH
[ICHHOCTH HAYYHOTO ITO3HAHHMS:

- OBJAJICBAHWE HABBIKAMH  Y4eOHO-HCCIIEA0BATEIILCKOM,
MIPOCKTHOMN M COLMAIBHOM JeSITeIbHOCTH;

MeranpeaMeTHble  Pe3yJibTaThl  JIOMKHBI ~ OTpakaTh:
OBnajieHue YHHUBEPCATbHBIMU KOMMYHHKATHBHBIMH
NEUCTBUSIMU:

0) cCOBMECTHas JICSITEIIbHOCTD:

- MOHMMAaTh M HWCIOJB30BATh MMPEUMYIIECTBA KOMAaHIHOW
Y MHIUBUIYyAJILHOU PaObOThI;

- BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX ICHCTBUH ¢
YYETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaKIOTO YiieHa
KOJUIEKTHBA,

- PUHUMATh COBMECTHOM

OCIIn ACATCIIBHOCTH,

[IP6 10. OBnanenue ymeHusMu paboTaTb B TpyIIe

C BBIIOJIHEHUEM  DPA3JIMYHBIX COLMAIBHBIX  POJEH,
IIJIAHUPOBATh paboty TPYIIIIHL, palMOHAIBHO
pacmpenensaTb  AEATEIIBHOCT B HECTAHJIAPTHBIX

CUTyallUsiX, aJIeKBaTHO OILIEHMBAaTh BKJaJ KaXXJIOro W3
YYaCTHHUKOB IpYTIIBI
B pellieHHe paccMaTpUBaeMON IPOOIEMBbI




OpraHU30BBIBATH
Y KOOPJAMHHUPOBATH JICUCTBUS IO €€ TOCTUKEHUIO: COCTABIISITh
IJIaH JEHUCTBUHM, paclpenesisiTh pOJd C YYETOM MHEHUH
YYaCTHUKOB, 00CYkAaTh pe3yJbTaTbl COBMECTHOU PabOTHI;

-OLIEHUBATh Ka4eCTBO CBOETO BKJIa/a W KaXJOro ydacTHUKA

KOMaHAbl B OOmUil pe3yiapTar 1Mo  pa3padOTaHHBIM
KPUTEPUSIM;

-IpeiaraTb HOBBIE IPOEKThI, OLICHUBATH HJIEU C ITO3UIUHU
HOBM3HbBI, OPUTHMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;
KOOPJIMHUPOBATh U  BBINOJHATHE pabOTy B  YCIOBHSIX
peanbHOro, BUPTYaJIBHOTO u KOMOWHHPOBAaHHOTO
B3aUMOJCHCTBUS;

-OCYIIECTBIISITh MO3UTUBHOE CTPATErMUYECKOE IIOBEICHUE
B pPa3MYHBIX CUTYyalMsX, MPOSBISATH TBOPUYECTBO U

BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBnajieHUe YHUBEPCATBHBIMU PETYISATUBHBIMH JCHCTBHUSIMHU:
T) IPUHATHE ce0s U IPYTUX JIOACH:

- NPUHUMAThL MOTHBBI W apPTyYMEHTBI JPYTHX JIOJCH Tpu
aHaJIM3€e PE3yNbTAaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTHX JIFOJICH Ha ONTHOKHY;
- pa3BUBATh CIMIOCOOHOCTH TOHUMATh MHP C TTO3UIUH JPYTroro
YeJIoBeKa

OK 05 OcyuecTBiATh
YCTHYIO
Y TUCBMEHHYIO
KOMMYHHKAITUIO
Ha TOCYJITapCTBEHHOM
s3p1ke Poccuiickoit

®denepannn

JluyHOCTHBIE pE3yNbTATHI
ACTETUYECKOTO BOCITUTAHUS:
- 3CTETUYECKOE OTHOIICHHE K MUPY, BKIIOUasi SCTETUKY ObITa,
HAy4YHOTO W TEXHHYECKOT0 TBOPYECTBA, CIIOpPTa, TpyAa
¥ OOIIECTBEHHBIX OTHOIICHHIA;,

B 00JIaCTH MAaTPUOTHUECKOTO BOCTTUTAHUS TIPOSIBIISITH:
-IICHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M TPUPOJHOMY HACIEIUIO, TaMSTHUKaM,
TpaauiusaM HapoaoB Poccun, noctuxkenusm Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPY/IC;
MeranpeaMeTHble  pe3yJbTaThl  JIOJDKHBI

JOJDKHBI OTpaXaTb B  4YaCTH

OTPAXKATh!:

I1P6 1. CdopmupoBaHHOCTh NPEACTABICHUNH O pPOJIU
1 MecTe (PU3UKU U aCTPOHOMHUU B COBPEMEHHOM Hay4dHOMU
KapTHHE MHpa, O CcUCTeMooOpasyromeld ponu (U3MKU
B pa3BUTUHU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTHM, O BKJIAJE POCCUNCKUX
u 3apyOeXHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAyKU;

MOHUMaHHe (U3NYECKOH CYIIHOCTH  HaOJI0JIaeMbIX
ABJICHUM  MHMKpOMHpPA, MakKpOMHpa HW  MeEramupa;
IIOHUMAaHUE DPOJIU  aACTPOHOMUU B  IIPAKTUYECKOHN
NEeATEITbHOCTH YeJI0BEKa

U JajdbHeHIeM HAayYHO-TCXHUYCCKOM PAa3BUTUH, POJIH




C YYETOM
0COOEHHOCTEH
COI[UAJILHOTO

U KyJIbTYPHOTO

KOHTCKCTa

OBiagenue
JCUCTBUSIMU:
a) oOmeHue:
- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;

- pacrio3HaBaTh HeBepOaJbHBIE CPEICTBA OOIIEHHUS, TOHUMATh
3HAQYCHHE COLIMAJIbHBIX 3HAKOB, PACIO3HABATh IPEINOCHUIKU
KOH()JIMKTHBIX CUTYaIMil U CMATYaTh KOH(JIMKTHI,

- Ppa3BepHYTO U JIOTHYHO H3JIaraTh CBOIO TOYKY 3pEHUs
C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

YHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMU

¢bu3uku B GOpMUPOBAHUU KPYro3opa U PyHKIIMOHAIBHOMN
rPAMOTHOCTH 4e€JIOBEKa I PEHICHUS MPaKTUYECKUX
3a1a4y

OK 07. CopneticTBOBaThH
COXPaHCHHUIO
OKpYKaroIllen Cpebl,
pecypcocOepexeHuIo,
MPUMCHSTH 3HAHUS
00 U3MEHEHNU
KJIMMAaTa, MPUHITUIIBI
OepexIINBOTO
MIPOU3BOJICTBA,
3¢ (HeKTUBHO
JIeMCTBOBATH
B UpPE3BBIYANHBIX

CUTyauusax

JIn4HOCTHBIE PpE3yJbTaThl JIOJIKHBI
3KOJIOTUYECKOI'0 BOCIIUTAHUS:

- c(hopMHPOBAHHOCTH IKOJIOTMUYECKOMN KYJIbTYpbl, TIOHUMAaHHUE
BIMSHUS ~ COLMAJIbHO-3KOHOMHUYECKMX  IPOLECCOB  Ha
COCTOSIHHE MPUPOJHOW M COLMAIBHOM Cpeabl, OCO3HAHUE
[J100aBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- IUITAHUPOBAHKE U OCYILECTBIICHUE IEUCTBUI B OKPYIKAIOIIEH
cpele Ha OCHOBE 3HAHMS LEJeHd YCTOMYMBOIO pPa3BUTHUS
YeJI0BEYECTBA,

aKTUBHOE  HENpUATHE
OKpYXaroIlei cpeae;

- AKTUBHOE HENpUATHE
OKpYXaIoIlei cpeae;

- YMEHHUE MPOTHO3UPOBATH HEOIArOMPUATHBIE SKOJIOTMUECKHUE
MOCIEACTBUSI MPEANPUHIUMAEMbIX AEHCTBUM, peaoTBpaliaTh
ux

OTpaXaTb B 4YaCTH

JNEUCTBUM, TPUHOCALIUX  BpEX

JEUCTBUM, TPUHOCAIIUX BpeI

[MP6 8. CdopMHUPOBAaHHOCT, yMEHUS MPUMEHSTH
NONlyuYeHHbIE 3HAHMUS JUIsi  OOBSICHEHUA  yCIIOBUH
NpOTeKaHus (PU3NICCKUX SIBICHUA B TPHPOJAC H IS
NPUHATHSA TPAKTHYCCKUX PEHICHUH B IOBCEIHEBHOMN
JKA3HU

Uil oOecnieyeHHss O€30MacHOCTH TpH  OOpalieHUuu
c OBITOBBIMH npubopaMu u TEXHHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U COOJIIOJICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHUS B OKPY KAIOIIEH Cpe/ie;
MOHMMAaHHWE HEOOXOAUMOCTH TPHUMEHEHUS IOCTHXKEHUH
bu3uKku

¥ TEXHOJIOTUH AJIs1 PallMOHAILHOTO MPUPOIOTIONH30BAHHUS

ITK® ...

3 TIK yxasbiBatorcs B coorBerctBun ¢ ®T'OC CIIO peanusyemoii npodeccu / crienuanbHOCTH




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIUHBI

2.1. O0bem yueOHO# JUCHHMILUINHBI U BUAbI Y4e0HOI padoThl

Bua yueOHoi padoThl

O0BeM B yacax

O0bemM 00pa3oBaTe/IbHOI POrpaMMbl Y4eOHOTO TIpeIMeTa 108
1. OcHOBHOe coiep:KkaHue* 82
B T.4.:

Jlexnuu, ypoku 66
[TpakTudeckue (JlabopaTopHbIE) 3aHITHUS 16
2. CamocrosiTeqbHas padoTa ody4yarouierocs (Bcero) 26
3. Ilpogpeccuonanvno  opuenmupogamnHoe  cooepircaHue 20

(codepoicaniie npuKkIaoH020 MoOYs)>

B T.4.:

TeopeTtnueckoe o0yueHue

[TpakTuueckue (J1abopaTOpHbIE) 3aHATHUS

VuauBUyaIbHBIN IPOEKT (Ja/Hem)

IIpomesxkyTouHasi aTrecTanms —
sk3aMeH/nuddepennupoBannblii 3auet (1, 2 cemecTp)®

4 OcHoBHOE cofiepKaHUe BKIIOYAET COJIEpKaTeNlbHBIE JUHAU 10 ydeOHOMY npeameTy «Dusuka» (06a30BEI ypOBEHS)
DenepaibHON 00pa30BaTEIBLHON MPOTrPaMMBbl CpEIHETO 00IIero 00pa3oBaHus, YTBEPKIACHHOW pHKa3oM MUHHUCTEpCTBA
npocBemeHus Poccuiickoit @enepanmm ot 18 mas 2023 . N 371 (B penakuun [Ipukaza Munnpocsenienust Poccun ot 9

okTs0ps 2024 1. N 704).

5 TIpodeccroHanbHO OPHEHTHPOBAHHOE COJEP/KAHHE MOMKET OBITH paclpeieleHo Mo pasfenaMm  (TeMaM) WiIn

CKOHIICHTPHUPOBAHO B paszjeie [IpukinaaHoit Moayib.

6 Mdopma NPOMEKYTOYHOH aTTECTALMM W KOJNMYECTBO 4YaCOB, OTBOJAUMBIX HA €€ IPOBEICHHE, PErJaMEHTHPYHOTCS

yueOHbIM tutanom OIT CITO




2.2. TemaTnueckuii JIaH U coiep:kanue yyeOHou qucuumianubl «PU3UKA»

HaumeHoBaHue Conep:kanue y4eOHOro MaTtepuasia (0OCHOBHOE M MPO(ecCHOHATILHO Oo0bem dopmMupyemblie
pa3aesioB U TeM OpPHEHTHPOBaHHOE)/, 1a00paTOPHbIe M NPAKTHYECKHE 3AHATHS, IPUKJIATHOH 4acos o0mue u
MOZy.1b (IPY HAJIHHH) npogeccHonaIbLHbIE
KOMIIeTeHIIUH
! 2 3 4
Paznen 1. ®u3uka u MeTobl HAYYHOT 0 O3HAHUS
Tema 1.1 Coaep:xanue yueOHOro MaTepHaJia: 3
Beenenue ®usuka - Hayka o npupozae. Hayunele MeTOAbl MMO3HAHUSA OKpYy»Karomero Mupa. Poib
SKCHEPUMEHTAa U TEOPUHM B IPOLECCE IO3HAHUS NMPUPOJbL. DKCIEPUMEHT B (DU3HKE.
MonenupoBanue GU3NIECKUX SBJICHUN U mporeccoB. Hayunsie runore3sl. duzndeckue 5
3aKOHBl M TeOpUU. ['paHUIBl MPUMEHUMOCTH (QU3MUECKUX 3aKkoHOB. [IpuHuMD OK 03
cooTBeTcTBUS. Poib 1 MecTo Ppu3uku B HopMHUPOBAHUHN COBPEMEHHON HAyYHOW KapTHHBI OK 05
MUPA, B IPAKTUYECKOMN NEATEIbHOCTH JIIONEH
CamocrosrenbHas paboTa 00y4aronMXcsi: HOIYYUTh TPOU3BOIHBIC €IUHHIIBI B CUCTEME 1
CH.
Pa3nen 2. MexaHuka 15
Tema 2.1 Copeprxanue y4eOHOro MaTepuasa: OK 01
KunemaTrnka Mexannueckoe aBuxkeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JBHKeHus. Cucrema OK 02
orcueta. Tpaekropusa. Ilepememenue, ckopocTb (CpemHssI CKOPOCTb, MIHOBEHHAas OK 04
CKOPOCTh) M YCKOpPEHHME MaTepUalbHOM TOYKH, WX IMPOEKIMH Ha OCH CHUCTEMBI 4 OK 05
koopauHar. Cll0O)KEHHE NEpEeMENICHUM M CIIOKEeHHuEe cKopocTteil. PaBHOMepHOe u OK 07
PaBHOYCKOPEHHOE MpsAMOJIMHENWHOe [BHKeHue. [paduxku 3aBUCMMOCTH KOOpJMHAT, TTK®

CKOPOCTH, YCKOpPEHHUs, IyTH M IEpPEMEIIEHUS MaTepHaIbHONM TOYKHM OT BpPEMEHHU.
CBobosnHoe masneHue. YckopeHue cBoOojgHoro majaeHus. KpuposinHelHoe ABHKEHHE.

" ObpazoBaTeIbHas OPraHU3aALKA BIPABE CAMOCTOATENLHO OIPEAEIATH IIOCIEN0BATENLHOCTh H3yYEHH s Pa3ieIoB M TeM, BXOIAIIMX B HUX, a TAK)KE MEPEPACcIIPENeNaTh KOJUIECTBO
4acoB JIsI OCBOCHHS OOYYAIONMIMMHUCS YYeOHOTO MaTephana, C y4eTOM JIOTUKA (OPMHUPOBAHUS IIPEAMETHBIX pPE3yJIbTaTOB, OOIMHUX W MHPO(PECCHOHATBHBIX KOMICTCHIIHIA,
MEXIPEIMETHBIX CBSI3€H C IPYTUMH TUCIUIUTMHAMHA 0011e00pa3oBaTeILHOT0 1 001IenpodeccuonambHOro nukioB yaeonoro miana OIT CITO.
8 TIK ®I'OC CITO npodeccun uim crenuanbHOCTH J0KHBI OBITh OTPAKEHBI B COAEPKAHNHI Y4eOHOTO MaTepHana.




JIBr>KeHHE MaTepUAIbHOM TOYKM II0 OKPYKHOCTU. YIJIOBas CKOpPOCTb, JIMHEHHAas
ckopocTs. [Iepuon u yactora. LleHTpoCTpeMUTENIBHOE YCKOPEHHE

HpaKTI/I‘IeCKI/Ie 3aHHTI/IHg

[lpaktuyeckue paboTsl: M3mepenne MrHoBeHHOW ckopocTH. MccnenoBanue
COOTHOUICHUSI MEXIY IyTSIMHU, NPOHIECHHBIMHU TEJIOM 3a IOCJIE0BaTEIbHBIC PaBHBIC
IIPOMEKYTKM BPEMEHU IPH PABHOYCKOPEHHOM JBHKEHHHM C HA4daJbHOW CKOPOCTHIO,
paBHOI Hym0. M3yyeHne ABMKEHUS MIapHUKa B BA3KOH KUAKOCTU. M3ydeHne MBMKEHHS
Tena, OPOIIEHHOT0 TOPHU30HTATBHO

CamocrosTenbHas paboTa 00ydaromuxcs: HIOBTOPEHHE, 3ajauH, 3al0JIHUTh
CPaBHUTENBHYIO TAOJIHILYy PSIMOIHMHEHHBIX TBUKCHUH.

Tema 2.2
JAunamuka

Coaep:xxanue yueOHOro MaTepHaJia:

IIpununun ortHocutenbHOCTH ['aymnes. IlepBeii 3axkoH Herorona. MueprumanbHble
cuctembl orcuera. Macca tena. Cuna. IIpuHuun cynepno3uuuu cuwil. Bropoil 3akoH
HeroToHa 11 MaTepuanbHOM TOUKK B HHepHHanbHOU cucteme orcuera (MCO). Tperuit
3akoH HploTOHa A MaTrepHalbHBIX TOYEK. 3aKOH BCEMHUPHOro TAroreHusd. Cuia
TsoxecT. IlepBas kocmuyeckass ckopocth. Bec tenma. Cuna ympyroctu. 3akoH ['yka.
Cuna tpenusa. Cyxoe TpeHue. Cuna TpeHHUS CKOJIBXKEHUS M CHJIA TPEHHS IOKOS.
Koadpouuuent tpenus. Cuna cOnpoTUBICHHS NPU JABMXKEHUU Tela B JKUIKOCTH WU
rase. [locTynarenbHoe U BpamaTeabHOe JBU)KEHUE a0COIIOTHO TBEPIOTo Tejaa. MoMeHT
CUJIbI OTHOCHUTEIIBHO OCH BpamieHus. [lnedo cuibl. YcnoBus paBHOBECUS TBEPAOIO Tea
B CO

ITpakTHyeCcKue 3aHATHS

[TpakTuyeckue paboTel: M3yueHue qBuxeHus: Opycka Mo HaKJIOHHOM MJI0CKOCTH O
JeficTBHEM HECKOJIbKUX cuil. MiccnenoBanre 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HHUKAIOIINX B Je(OPMHUPOBAHHON NPY>KUHE U PE3UHOBOM 00pa3iie OT BEIUYHHBI UX
nedopmanuu. MccnenoBanue yciaoBHil paBHOBECHS TBEPAOTO TeNa, UMEIOIIETO OCh
BpallleHus

® Yachl npakTHYecKUX paboT yuTeHbl B COJEpHKAHMH Y4eOHOrO MaTepuana M BXOJAT B OOllee KOJMYECTBO 4acoB MO TeMme. Yachl IabopaToOpHBIX paboT U IPO(ECCHOHANBHO
OPHEHTHPOBAHHOTO COJIEPKaHMsI YUUTBIBAIOTCS OTACIBHO.
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CamocTtosiTenpHas paboTa 00yJaronmxcs: YIeOHUK, 331a49H.

Tema 2.3 3akoHbI
CcOXpaHeHHs B
MeXaHHKe

Conep:kanue y4eOHOT0 MaTepuaJia:

NMnynsc MarepuanbHOM TOUKH, CHCTEMbl MaTe€pUalIbHBIX TOYeK. Mmmynbc cuiibl u
W3MEHEHUE HMIyJbca Tela. 3akoH coxpaHeHus ummyiasca B HMCO. PeaktuBHOe
nBrkeHne. Paborta cuibl. MomHOCTh cuibl. KuHeTHdeckass SHEprusi MaTepHalbHOU
Touku. Teopema 00 HM3MEHEHMM KHHETHYecKOW sHepruu. I[loTeHuManpHas >HEprus.
[TorennmanbHass »HEPTUs yHpyro nedOpMHPOBAHHOW NPYXUHBL [loTeHIMaNbHAS
SHeprus Tena BOIM3u noBepxHocTu 3emiu. [loTeHnanbHbIe 1 HEMOTEHIIMATBHBIE CUJTIBL.
CBs13b pabOTHl HEMOTCHIMAIBHBIX CHJI C U3MEHEHUEM MEXAaHWYECKON DHEPTUU CUCTEMBI
TeJ. 3aKOH COXPaHEHMsI MEXaHUYECKOW SHEPIUH. YTIPYTrUe U HEeyIpPyrue CTOJIKHOBEHMS

[IpakTueckue 3aHATUS

[IpakTuueckue paboThl: M3ydeHue CBSI3M CKOPOCTEH TeJ MpPU HEYIPYroMm yaape.
HccnenoBanue CBsi3u paOOThI CHIIBI C U3MEHEHHEM MEXaHWYEeCKOW YHEPTUU Tela

IpodeccHonaabLHO OPHEHTHPOBAHHOE coJdep:KaHue (coaep:KaHHe NPHKJIATHOIO
moaysi)O

I[IpakTHyeckne 3aHATHSA

[TpakTiueckast pabora: TexHHYECKHME YCTpPOWCTBA W TMPAKTHYECKOE MPHUMEHEHUE:
CIIUJIOMETP, JBIDKEHUE CHAPSJOB, IIEMHBIE M PEMEHHbIE Tepenayd, MOAMIUITHUKH,
BOJIOMET, KOTIep, IPYKUHHBIN MTUCTOJIET, ABUKEHUE UCKYCCTBEHHBIX CITYyTHHUKOB U PAKET.
[IpakTuueckas padora: Mcnonap30BaHne 3aKOHOB MEXAHUKH JIJIs OOBSICHEHUS JTBUYKEHUS
HEOECHBIX Tel W AJI Pa3BUTHSA KOCMUYECKUX HCCIEIOBAaHUM, IPAHUIIBI MPUMEHUMOCTH
KJIACCMYECKOW MEXaHUKH. MIMuTaIms HEeBECOMOCTH

CamMocTosTenpHas pa60Ta 06y11a10u11/1x051: y‘{e6HI/IK, 3agavuu

Pasnea 3. Mosekyasipuasi pu3nKa 1 TePMOAHHAMHUKA

18

2 TIpodeccronanbsHO OPUEHTHPOBAHHOE COZIEPKAHME [ 6a30BOT0 YPOBHS M3YUEHHUs JUCUMILTMHBLI « DU3MKa» HOCUT NPUMEPHBII XapakTep U MOKET OBITh U3MEHEHO

IpernoaBaTeIeM B COOTBETCTBUH ¢ yueOHbIM mranom OIT CIIO.
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Tema 3.1
OcHoBBI
MOJIEKYJISIPHO-
KHHEeTHYeCKOil
Teopuu

Copaeprxanue yueOHOTro MaTepuaJa:

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TeOpUH. BpoyHOBCKOE ABUKEHUE.
Huddysusa. Xapakrep IBMKEHUS W B3aUMOJCHCTBHS dYacTHI] BemecTBa. Mojenu
CTPOCHUS Ta30B, KUJAKOCTEH U TBEPbIX TNl U OOBSICHEHHE CBONCTB BEIIECTBA HA OCHOBE
aTux Mmozenei. Macca u pasmepsl Monekyld. KommuectBo BemectBa. I[locrosiHHas
ABoragpo. TemnoBoe paBHoBecue. Temmepatypa u ee usmepenue. lllkana Temneparyp
enbcust. Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON
TEOpUU HeaIbHOTO ra3a. AOCONIOTHAsA TeMIepaTypa Kak Mepa CpeAHe KMHETUYECKOM
SHEPruM TEIJIOBOTO JABMXKEHHUS 4yactull rasza. [llkana remneparyp KenbBuHa. YpaBHeHue
MenpneneeBa-Knaneipona. 3akon [lanbToHa. ['a3oBblie 3akonbl. M3omporeccsl B
UJICAIBHOM TI'a3e € IOCTOSIHHBIM KOJIMYECTBOM BEILECTBA: H30TEPMA, U30X0Pa,

n3zobapa

HpaKTI/IquKI/IC 3aHATHA

[IpakTuueckue paboTHI:
N3mepenne maccel Bo3yxa Ki1acCHOM KoMHate. VccnenoBaHue 3aBUCUMOCTH MEXKTY
rapaMeTpamMM COCTOSIHUSI pa3pEKEHHOT0 ra3a

JlabopaTopHble 3aHATHS

JIaGoparopHas pabota 1. M3yueHre OJHOTO M3 M30MPOLIECCOB

CamocrosiTenpHas paboTa o0yJaronmxcs: yueOHUK, 3aJa49H.

Tema 3.2
OcHOBBI
TePpMOAMHAMUKH

Copepxanue yueOHOro MaTepuaJa:

TepMmoanHamuueckasi cucreMa. BHyTpeHHSsI 3HEprusi TepMOJAMHAMUYECKON CUCTEMBI U
croco0Obl ee u3MeHeHus. KonuuecTBo TemnoTel M paboTa. BHyTpeHHsst »Heprus
OJIHOATOMHOTO  MJEaJbHOrO Tras3a. Buasl Temlonepenayu: TEIUIONPOBOIHOCTD,
KOHBEKIIMs, H3JlydeHue. TemnoeMKocTb Tena. YaelbHas TEIUIOEMKOCTh BEIIECTBA.
KonumyectBo Temnotel npu  Termonepenade. llepBelid  3aKOH  TEpMOJWHAMUKH.
[IpuMeHeHne TepBOro 3akOHAa TEPMOJMHAMUKM K u3ompoueccaMm. [ 'paduueckas
UHTEepIpeTanus paboThl raza. TersoBble MamuHbL [IpUHIMIBI JEHCTBHS TEMIOBBIX
mamuH. [IpeoGpa3oBaHust PHEPrUU B TEIUIOBBIX MamnHaX. Koa@uuueHT mose3Horo
nevictus (manee — KIIJ[) TerumoBoii mamunsl. [ukn Kapro u ero KIIJ[. Bropoii 3akoH
TepMoiuHaMHUKH. HeoOpaTnuMocTh MporeccoB B MpHUpoOje. DKOIOTUYECKHE MPOOJIEMBbI
TEIJIO3HEPTEeTUKH

HpaKTI/ILICCKI/IC 3aHATHUA

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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[IpakTuueckas pabota: M3amepenue ynenbHON TEII0EMKOCTH

CamocTtosTenpHas paboTa o0ydaronmxcs y9eOHuK, 3a1a9u

Tema 3.3
ArperaTHsbie
COCTOSTHUS
BellecTBa U
¢azoBbie
nepexo/bl

Conep:kanue y4eOHOIro MaTepuaJa:

[TapooOpa3oBanue u KoHAeHcanus. VcnmapeHnne W KuneHue. YenbHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEPATypbl KUIIEHUS OT JaBieHHUs. AOCONIOTHAs U
OTHOCUTEINIbHAs ~ BJIAXHOCTh  Bo3ayxa. Haceimennsii map.  TBepmoe — Teno.
Kpucrannuueckue u amopduble Tena. AHU30TPONUS CBOMCTB KpHCTaLoB. JKuakue
kpuctauibl. CoBpeMeHHbIE Marepuanbl. [lmaBneHwe u Kpucramumzanus. Y aelbHas
terioTa muasiaeHus. CyOnumanus. YpaBHEHHE TEIIOBOro OanaHca

CamocrosiTenbHas paboTa 00y4aromuxcs: Y4eOHHUK, BEIPACTUTH JI0OMa KPUCTAJUT COJU U
omnucaTh mporecc Kpucrawiu3amnuu. [loarotToBka k 3adery mo paszzaeiny «MoJekyispHas
(1)1/13141(21 1 OCHOBBI TCPMOJAWMHAMUKU

JlabopaTopHble 3aHATHS

JlaboparopHas pabota 2. OnpeeneHne BIaKHOCTH BO3AyXa

IIpogeccuonanbHO OPHEHTHPOBAHHOE CO/lepKaHue (Co/lepKaHne TPUK/IATHOTO
MOYJIs1)

HpaKanecmle 3AHATHA

[IpakTnueckass pabora: TexHuyeckue YCTpPOHCTBA M IMPAKTUYECKOE MPUMEHEHHE:
TepMomeTp, Oapomerp. OrmpeneneHue Macchl BO3JyXa B KOMHATe€ Ha OCHOBE
u3MepeHuil 00beMa KOMHAThI, 1aBJICHUS U TEMIIEpAaTypbl BO3AyXa B HEH.
[IpakTuyeckas pabora: TexHUYEeCKHE YCTpOMCTBA M MPAKTUYECKOE INPHUMEHEHHE:
JBUTATE€Ib BHYTPEHHETO CropaHusi, OBITOBOM XOJOIWJIBHHUK, KOHIUIIMOHED,
TUTPOMETP U TICUXPOMETP, KAIOPUMETP, TEXHOJOIMM IIOJy4EHHS COBPEMEHHBIX
MaTepUaJioB, B TOM YHCJIE HAHOMATEpUAIOB U HAHOTEXHOJIOTUU

Pa3nen 4. DiieKTpoAMHAMHUKA

33
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Tema 4.1
DJIeKTPOCTATHKA

Conep:xxanue yueOHOTro MaTepHaJia:

OJIeKTpu3anusa Tel. OJJNEKTpUYecKuid 3apsia. JlBa BHUIAa AIEKTPUUECKUX 3apsJIOB.
[IpoBOIHUKY, TUANEKTPUKU U TOJYNPOBOAHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOIro
3apsina.  BzaumogelictBue  3apsigoB.  3akoH  Kynona.  DiekTpuueckoe  molie.

HanpsxeHHOCTD  2nexTpudeckoro moss. IIpuHuun cynepnosuuuy  dJIEKTPUYECKHUX OK 01
nose.  JIMHMM ~ HANpsSYKEHHOCTH  JJEKTPUYECKOTO  MOJIS. PaGora  cun 4 OK 02
anekTpocrarnyeckoro nois. Ilorenuman. PasHocts noreHuuanos. [lpoBogHuku u OK 03
IUDIIEKTPUKA B DIEKTPOCTATHUECKOM Toyie. JIMdJeKTpuueckas MPOHHUIIAEMOCTb. OK 04
DnekTpoeMkocTb. Konnencarop. OK 05
DJIEKTPOEMKOCTb IJIOCKOTO KOHJEHCATOpa. DHEPrusl 3apsyKEHHOI0 KOHJEHCATOpa OK 07
[IpakTHueckue 3aHATHs
[TpakTuueckas pabota: Mi3aMepeHue 3J1eKTpOeMKOCTH KOHIEHCaTopa
CamocrosTenpHas paboTa 00yJaronmxcs: yueOHUK, H300pa3uTh TpaguuecKi KapTHHBI 5
ANEKTPUYECKUX MOJICH Pa3IMYHBIX CHCTEM 3apsIOB.
| cemecrtp:
MAKCHMAJIbHAs HAIPy3Ka: 45
Oo6s13aTesibHAs HATPY3KAa: 34
Jleknun: 30
J1adopaToOpHbIe 3aHITHUS: 4
CamocrosiTesibHasi padora 11
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Tema 4.2
IlocTosiHHBII
JIEKTPHUYECKUI
ToK. Toxku B
Pa3IHYHBIX cpefax

Copaeprxanue yueOHOTro MaTepuaJa:

DNEKTPUYECKUN TOK. Y CIIOBUS CYILIECTBOBAHUS MIEKTPUYECKOrO TOKA. VICTOUHUKH TOKa.
Cuna toka. IloctosHublii TOK. Hamnpspkenue. 3akon Oma Uil ydyacTKa LIETH.
DneKTpuIecKoe COIIPOTHBIICHUE. VY aensHoe COIIPOTHBIICHUE BELICCTBA.
[TocienoBarenbHOE, NapajielIbHOE, CMEIIAHHOE COEAMHEHHE HpPOBOAHUKOB. Paborta
JJNEKTPUYECKOr0 ToKa. 3akoH Jlxoynsa-JIeHna. MOIIHOCTh 3JIEKTPUYECKOrO TOKa.
DNEeKTPOABUKYIAsl CUJla U BHYTPEHHEE COIPOTUBJIEHME MCTOYHMKA TOKa. 3akoH Oma
JUIs IOJTHOM (3aMKHYTOM) 351eKTprueckoi enu. KopoTkoe 3amblkaHue.

ONEeKTpOHHAs NPOBOJAMMOCTb TBEPIAbIX METAJUIOB. 3aBUCHUMOCTb CONPOTHUBIICHUS
METAJJIOB OT Temneparypbl. CBEpXNpPOBOAUMOCTb. JJIEKTPUUYECKUN TOK B BaKyyMe.
CpolicTBa 371eKTpOHHBIX NyuykoB. I[lomynpoBonnHuku. CoOCTBEHHass M IpHUMECHas
IIPOBOAMMOCTL IIOJYNpPOBOJHUKOB. (BolicTBa p-N-mepexona. IloaynpoBogHUKOBBIE
puOOpbI. DIIEKTPUUECKHUH TOK B PACTBOPAX U

paciulaBax  JIEKTPOJIMTOB.  OJIEKTPOJIMTHYECKAs  JUCCOLMALMA.  DJEKTPOJIN3.
OnekTpuueckuid TOK B razax. CaMOCTOSTENBHBII W HECAMOCTOSITENIbHBIN pas3psil.
Mounus. [lnazma

CamocrosiTenpHas paboTa 00yJaronuxcsi: yaeOHUK, 3a71a4u

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota 3. M3ydyeHne CMEIaHnHOT0 COEIMHEHUS PE3UCTOPOB.
JlabopaTtopHas pabota 4. 3mepeHue 37eKTPOABIKYIIEN CHIIBI HCTOYHUKA TOKA U €T0
BHYTPEHHETO COMPOTHUBIICHUS

Tema 4.3
MaruauTtHoe mo.Jie.
DJIEKTPOMATHUTHAS
HHIYKIUA

Copepxanue yueOHOro MaTepuaJa:

ITocTostHHBIE MarHWTHL. B3anMOJeHCTBHE MOCTOSHHBIX MarHuMTOB. MarHmtHoe moJje.
Bekrop marautHON uHAYKIWU. [Ipunnun cyneprno3unuy. JIMHUM MarHUTHOW UHIYKLIUH.
KapTtuna nuHMIl MarHUTHOM MHAYKIUU TOJS MOCTOSHHBIX MarHMTOB. MarHuTHOE 1MoJjie
MPOBOJIHMKA C TOKOM. KapTuHa NMHUN MoJid JUIMHHOTO MNPSAMOro MPOBOJHHMKA U
3aMKHYTOTO  KOJIBLIEBOTO IIPOBOJHHUKA, KaTymku ¢ TokoM. OmbIT Opcrena.
B3aumonelictBue nmpoBogHMKOB ¢ TOkOM. Cuna Ammepa, ee MOIyJIb M HAalpaBJCHUE.
Cuna JlopeHma, ee Moayidb W HampaBieHue. JIBH)KEHHE 3apsHKEHHOM YacTUIBI B
OJTHOPOJTHOM MarHuTHoMm moje. PabGora cwibl JlopeHua. SIBneHue 31€KTpOMarHUTHON
uaaykuuu. [lotok Bektopa wmarHutHOoM wuHAaykumuu. OJIC  uHAyKUMH. 3aKOH
NIEKTPOMArHUTHOM  wHAyKuuu  @apanged.  BuxpeBoe  JIEKTPUYECKOE  IOJE.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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DNEKTPOABMKYINAS CWIAa MHAYKIIMM B MPOBOAHHUKE, JIBIKYIIEMCS IMOCTYMAaTeIbHO B
oaHOpogHOM MarHuTHOM moisie. [lpaBuno Jlenma. WuayktuBHOCTH.  SIBieHue
camouHaykuuu. 9J{C caMoOMHAYKIMU. DHEPryus MarHUTHOTO MO

KaTYIIKA ¢ TOKOM. DJIEKTPOMArHuTHOE T0JIe

[IpakTrueckue 3aHaTust

ITpakTnyeckue pabotTel: Vi3ydeHne MarHUTHOTO NOJIs KATYIIKH C TOKOM.
HccnenoBanue neicTBUS TOCTOSIHHOTO MAarHUTA HA PaMKy € TOKOM

JlabopaTopHble 3aHATHSA

JlaGopaTtopHast pabota 5. M3ydeHue siBJeHUS QIEKTPOMAarHUTHON MHAYKITUH

IIpogeccuonanbHO OPHEHTHPOBAHHOE CO/lepKaHue (Co/iepKaHne MPUKJIATHOTO
MOYJIs1)

IlpakTH4yecKue 3aHATHS

[Ipaktuyeckas pabora: TexHHUECKHME YCTPOWCTBA M MPAKTHYECKOE NPUMEHEHUE:
JIEKTPOCKOII, 3JIEKTPOMETP, KOHAEHCATOp, KONMPOBAIbHBIN ammnapar, CTPYWHBIN
IIPUHTED, AMIIEPMETP, BOIBTMETP, PEOCTAT, ICTOYHUKH TOKA, IEKTPOHATPEBATEIIbHBIC
npuOOpBl,  AJIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  TEPMOMETP  CONPOTUBIICHHUS,
BaKyyMHBIH JHMOJA, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJYIPOBOJHUKOBBIN THO/,
raJlbBaHUKA, IIOCTOSHHBIE  MAarHUTBI,  DJIEKTPOMArHUTbl,  DJIEKTPOABUIATEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHL], HHIYKIIMOHHAS I1€Yb.

ITpakTuyeckas pabota: Mepsl 351eKTpOOE30MIACHOCTH, AJIEKTPOCTaTHYECKas 3allMTa,
3a3eMJICHHE YJIEKTPOIPUOOPOB, KOPOTKOE 3aMbIKaHHE

CaMocTosTenbHas pa60Ta 06yqa10u1nxc51: IMOBTOPCHUC, 3aJa9n

Paznen 5. Kosie0anus v BOJHBI

18

Tema 5.1
Mexanuueckne u
3JIEKTPOMATHUTHbIE
KoJIeOaHus

Copeprxanue y4eOHOro MmaTepmuasa:

Koneb6arenbnas cuctema. CBoOoaHbIe KONIeOanus. ["Tapmonnueckue konedbanus. [lepuon,
4acToTa, aMIumMTyna u (asza kosnebaHuid. IIpyx uHHBIM MasTHUK. MareMaTHYeCKHii
MasiTHUK. YpaBHEHHE T'apMOHMYECKUX KojebaHui. KunemaTnueckoe M JTUHAMUYECKOE
onucaHue kojebaTenpHOro JBUXeHHUs. [IpeBpaimieHue >HEpPruM NpU TapMOHUYECKHUX
koneOaHusx. CBsA3b aMIUIUTYbl KOJIEOAHMM MCXOIHOM BEJIWYUHBI C aMIUIMTYION
KoJIeOaHUl ee CKOpoCTU U yckopeHus. KonebarenbHblii KOHTYDP. CBobonHbIe
3JIEKTPOMAarHUTHBIE KojeOaHus B HJCAJIbHOM  KoJeOaTelbHOM  KOHTYDE.
AHaJIOTUsl MEXJTY MEXaHWYECKMMHU U 3JIEKTPOMAarHUTHBIMH KojeOaHusMu. Popmyina

OK 01
OK 02
OK 04
OK 05
OK 07
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Tomcona. 3akoH COXpaHEHHMsS DSHEPrMHM B HACAIBHOM KOJIEOATEIbHOM KOHTYPE.
BeiHyxIeHHble  MexaHMueckue — kojeOaHus. Pe3onanc. Pe3onaHcHas — kpuBas.
BreiHyxeHHbIe 3MeKTpoMarHuTHele Konebanus. [lepemenHblii Tok. CHHYCOHMIAIBHBINA
IIEPEMEHHBI TOK. MOIIHOCTh INEPEMEHHOIO TOKa. AMIUIMTYAHOE U JEHCTBYIOILEE
3HaYeHHE CWJIbI TOKa M HampspkeHus. Tpanchopmatop. [IpomsBoactBo, mepenada u
noTpelieHne 3JIEKTPUYECKOM SHEepruu. OKOJIOTMYECKUE PUCKU IPH IPOU3BOACTBE
ANeKTpu4ecKoi 3Heprun. Kynsrypa

VICII0JIb30BaHUs JJIEKTPOIHEPTUHU B TOBCEIHEBHOM JKU3HU

[IpakTrueckue 3aHaThs

[IpakTuueckue paboTHI:

HccnenoBanmne 3aBUCHUMOCTH MEpHOJa MajblX KojeOaHUW rpy3a HAa HUTH OT JUIMHBI
HUTHU U Macchel rpysa. VccinenoBanre nepeMeHHOro TOKa B ENU U3 MOCIEI0BATENbHO
COCJIMHEHHBIX KOHJICHCATOPa, KaTYIIKU M PE3UCTOPa

Tema 5.2
MexaHnuueckne u
3JIEKTPOMATHUTHBIE
BOJIHBI

Copaeprxanue yueOHOTro MaTepuaJa:

Mexanuueckue  BOJNHBIL,  ycinoBusi — pacnpoctpaHeHus.  Ilepuoxn.  Ckopoctb
pacmipocTpaHeHuss ©  JJIMHA BOJHBL  [lomepeuHble W TPOJOJBHBIE  BOJIHBIL.
Wutepdepenmus u qudpakius MexaHnueckux BolH. 3ByK. CkopocTh 3ByKa. I poMKocTh
3ByKa. Bricota ToHa. TemMOp 3Byka. DJIEKTpPOMArHUTHBIC BOJHBI. Y CIIOBUS W3JIyYCHUS
ANEKTPOMATrHUTHBIX BOJIH. B3aumuass opueHrauuss BektopoB E, B u v B
AJIEKTPOMArHUTHON BOJIHE B BakyyMe. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE,
MpeJIOMJIEHUE, MoJIsIpU3anus, nudpaxius, uHTepPepeHIus. Cxkopoctb
ANEKTPOMAarHUTHBIX  BoJH.  Illkama  s;mekTpomMarHUTHBIX  BOJH.  [IpuMeHeHwue
AIIEKTPOMArHUTHBIX BOJH B T€XHHUKE U ObITYy. [IpHHIMIBI paAMOCBA3H U TEJIEBHUICHUS.
Paguonokarusi. DNeKTpOMarHuTHOE 3arpsi3HEHUE OKPY Katollel cpefibl

Tema 5.3
Ontuka

Copepixanue yueOHOTro MaTepuaJa:

[TpsimonuHEHOE pacIpoCTpaHEHUE CBETa B OAHOPOIHOM cpene. Jlyu cBera. OTpaxkeHue
cBeTa. 3akoHBl OTpaxkeHHsl cBera. llocTpoeHue H300pakeHUN B IUIOCKOM 3€pKalle.
[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCONIOTHBIM TOKa3aTeNb
npenomisieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenenbHbIi  yroia IOJHOTO
BHyTpeHHero orpaxkeHus. Jucnepcus cBera. CioxHblii cocTaB Oernoro cseta. L[Ber.
CoOuparomiue M pacceuBaroniue JMH3bl. ToHKass JmH3a. DOKYCHOE pAacCTOSHHE U
onTuyeckas cujia TOHKOM smH3bL [locTpoeHune wu3o00pakeHHi B coOWparonMx U
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paccenBaromMX JrH3ax. DopMysia TOHKOW JIMH3BL. YBEJIUYEHHUE, JaBA€MOE JIMH30M.
[lpenensl NPUMEHUMOCTH  TreoMeTpuyeckod ontuku. MHrepdepeHuus  csera.
KorepeHnTHble HMCTOYHMKHM. YCIIOBUS HAONIOACHHS MaKCUMyMOB U MHHHUMYMOB B
UHTEPQEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HbIX KOTE€PEHTHBIX HCTOYHHMKOB.
Hudpakuus cBera. JudpakimuonHas pemerka. YcIoBHE HAOMIONEHUS — TJIaBHBIX
MakCUMyMOB IIpM [aJE€HUM MOHOXPOMAaTHYECKOTO CBeTa Ha JU(PPAKLHUOHHYIO
pewetky. Ilomsspusanus ceera

IIpakTuyeckue 3aHATHUS

[TpakTuueckas pabora: HabmioeHne qucnepcuu cBera

JlabopaTopHble 3aHATHS

JlaboparopHast pabora 6. Mi3amepeHue mokasaress mpeIoMICHHS CTEKIIa 4

JlabopaTtopHas pabora 7. McciaenoBanue CBOMCTB M300payKEHUM B JIMH3AX

IIpogeccuonaibHO OPUEHTHPOBAHHOE co/lep KaHue (Co/lep:KaHe MPUKJIATHOTO

MOJLYJIs1)

IIpakTunyeckue 3aHATHS
[TpakTiueckast pabora: TexHHYECKHME YCTpPOWCTBA W TMPAKTHYECKOE MPUMEHEHHE:
ceficMorpad  IMEKTpUYECKUH 3BOHOK, T'€HEpaTop TEPEeMEHHOTO TOKa, JIMHUU
AJIEKTpoOTIepeaad, MY3bIKAIbHBIE WHCTPYMEHTBI, YJIbTPAa3BYKOBas JIMAarHOCTHKA B
TEXHUKE W MEAWIIMHE, pajiap, paauolpHEeMHHK, TEIEeBU30p, aHTeHHa, Tenedon, CBU- 4
nevb, OYKH, Jyma, (oToammapar, MPOCKIIMOHHBIA armapaT, MHKPOCKOI, TEJIeCKOII,
BOJIOKOHHAS ONTUKA, JU(PpAKIIMOHHAS PEIIeTKa, MOJISIPOHI, TEISCKOTI.
[TpakTiueckass paborta: Buasl uznmyuenuit. Bunmel crexktpoB. CHEKTpbl HCIYCKaHHS.
Cnextpbl mnoriomeHus. CnexkTpanbHbli  aHanu3. CHekTpalibHblEe KJIAcChl 3BE3I.
VasTpaduoneroBoe uznyuenue. Uudpakpacuoe uznydenue. Penrrenosckue myun. Mx
npupoa u cBoiicta. [llkana 3eKTpOMarHUTHBIX U3JTy4YeHUN
CamocTtosTenpHas paboTa o0yyaronmxcs: Y9eOHUK, 3a/1a4n 4

Paznen 6. OCHOBBI cienMAJIbHOM TEOPUH OTHOCUTEJIBLHOCTH 4
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Tema 6.1
OcHoBBI TEOPUM
OTHOCHTEJIbHOCTH

Conep:xxanue yueOHOTro MaTepHaJia:

['paHuIIBl TPUMEHUMOCTH KJIACCHYECKOW MeXaHWKH. [locTymarel crienuaabHON TEOpUH
OTHOCHUTEJIbHOCTU: WHBAPUAHTHOCTh MOMYJISI CKOPOCTH CBETa B BaKyyMme, MPUHIIMII
OTHOCUTENBHOCTH OJWHIITEHHAa. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMCHH W COKpAIllEHUE JJIMHBI. DJHEPrus U HMMITYJIhC CBOOOAHON wyacTtuibl. CBS3b
MaccChl C JHEpPrued M HMITYJICOM CBOOOIHOM YaCTHUIBI. DHEPTHsl MOKOsI CBOOOIHOM
YaCTHIIBI

CamocTosTenbHas paboTa o0yyaroumxcs: MoAroTOBKa K 3a4eTy 1o pasaeny «OnTukay»

OK 01
OK 02
OK 04
OK 05

Paznen 7. KBanroBas

¢pusuka

10

Tema 7.1
JJIeMEeHThI
KBAaHTOBOM ONTHKH

Coaep:xxanue yueOHOro MaTepuaJia:

®oronsl. opmyia [Inanka cBa3u 3Hepruu (HOTOHA C €r0 YACTOTON. DHEPIHs U UMITYJIbC
dorona. OtkpeiTue u uccnenoBanue Goroddpdexra. OnbiTel A.I'. CTomeToBa. 3aKOHBI
dorordpdekra. VYpapuenue DiiHmTerHa I Qorodddekra. "KpacHas rpanuma”
dororddekra. [lapnenue ceera. Onwithl [1.H. JIeGeneBa. Xumuueckoe AeiiCTBUE CBETA

Tema 7.2
Ctpoenue atoma

Copaepxanue yueOHOTro MaTepuaJa:

Monens atoma Tomcona. OmbiTel Pesepdopma mo uccienoBaHHIO CTPOSHHS aToMa.
[Tnanerapuas mozgenp atoma. Iloctynatel bopa. Mznydenune u mornomieHne (HOTOHOB
IIpU MEpEeXoJie aTOMa C OJHOTO YPOBHS 3HEpruu Ha Apyroi. Bunel cnektpos. Crektp
YPOBHEW 3HEPruM atoma Bojopoja. BosmHoBbIe cBoiicTBa wacTull. BosHbl ne bpous.
KopnyckymnsipHo-BonHoBOM  ayanmu3Mm.  Jludpakuuss 5SIEKTPOHOB B KpUCTaJIax.
CHOHTaHHOE W BBIHYKJICHHOE U3JTyUYeHHE. Y CTPOMCTBO U MPUHIUI PabOTHI Jlazepa

HpaKTI/I‘leCKI/IC 3aHATHUA

ITpakTuyeckas pabora: HaburoieHue TuHeiiuaToro crekTpa

Tema 7.3
ATOMHOE S1IPO

Conep:kanue yueOHOro MmaTepuaJa:

Metoapl  HaOMIOAEGHUS W PETUCTpPAllMM  JIEMEHTApHbIX  4acTull.  OTKpbITHE
panuoaktuBHOCcTU. OmnbITel Pesepdopra mo ompeneneHuro cocTaBa pPaJuOaKTUBHOTO
u3nydenus. CoiicTBa anbda-, Oeta-, raMMa-u3IydeHus. BiausHue paqnoakTHBHOCTH Ha
JKUBbIE OpraHu3Mbl. OTKpbITHE NPOTOHA W HeEUTpoHa. HykinoHHas Mozens snapa
['eiizen6epra-lBanenko. 3apsa sapa. MaccoBoe uncio sipa. M3oronsl. Anbda-pacnan.
ONEeKTPOHHBIM M TO3UTPOHHBIM  Oera-pacmag.  ['amMma-uzmyuyeHue.  3aKkoH
PaJIMOAKTUBHOIO pacmasia. JHEprHsl CBsI3U HYKJIOHOB B siipe. SnepHblie cuibl. Jledekt

OK 01
OK 02
OK 04
OK 05
OK 07
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Maccel danapa. SAnepHeie peakuuu. JleneHue W CUHTE3 sAnep. SNEpHBIA pEakTop.
Tepmosinepubiii  cuHTe3. [IpoOmeMbl W TEPCIEKTUBBI  SACPHOW  ASHEPTETHUKH.
DKOJIOTUYECKUE aCHEKThl SIACPHOM PHEPreTUKHU. DJIEMEHTApHbIE 4YacTUllbl. OTKpBITHE
no3utpoHa. PyHaaMeHTalnbHble B3aUMOACHCTBHUS

HpaKTH‘lGCKI/Ie 3aHATHA

[TpakTuueckas pabota: MccnenoBanue TpeKoB 4acTuil (TI0 TOTOBBIM (oTorpadusim)

IIpogeccuonaibHO OPUEHTHPOBAHHOE colep kaHue (Co/lep:KaHie MPUKIATHOTO
MOYJIs1)

[IpakTHyecKue 3aHATHS

[IpakTuueckas padora:

1. I[CJIOBa?[ Hrpa: HOH?ITI/I?I, CBA3AHHBIC C I/13y‘-IeHI/IeM MCETOA0B Hay‘IHOFO ITIO3HAHUA:
SBJICHWE, HAy4YHbIA (akT, THUIOTe3a, (HU3MYecKass BEIWYMHA, 3aKOH, TCOPHS,
HaOJII0ICHNE, SKCIIEPUMEHT, MOJICITUPOBAHKE, MOJICIIb, HU3MEPEHHUE.

2. [Ipaktuyeckass pabora: TexHHUYECKHE YCTPOMCTBA M NMPAKTUYCCKOE MPUMEHEHHE:
¢doTormeMeHT, (OTOMATINK, CONHEUHAsT Oarapesi, CBETOIMOJ, CICKTPOCKOI, Jasep,
KBaHTOBBIH KOMITBIOTED, JO3UMETp, Kamepa BUIIbCOHA, SIEpHBIA peakTop, aTOMHas
oomOa

Pa3nes 8. DiieMeHTHI aCTPOHOMUM M acTPOPU3UKHU

Tema 8.1
DJ1eMeHThbI
ACTPOHOMUM U
acrpodu3uku

Copaepxxanue yueOHOTro MaTepuaJa:

Bun 3Be3gHoro He6a. Co3Be3aus, sipkue 3Be3[bl, MJIAHETHI, UX BHJUMOE JIBUXKEHHE.
Conneuynas cucrema. I[lmanersl 3emMHOM rpynmbl. [lmaHeTsl-ruranTel. Manele Tena
Conneunoit cuctemsl. Conune, ¢otochepa u atmocdepa. ConaHeyHass aKTUBHOCTb.
Hctounuk sHeprun CosHLa M 3Be3/. 3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb,  paguyc, TEeMIEparypa, MX  B3auMMOCBA3b.  3BE31bl  I[JIaBHOU
OCJIENOBATEIILHOCTH. 3aBHUCHUMOCTL ''Macca - CBETHMOCTRL" [UIT 3Be3] IJIaBHOU
1oce0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3Be3l. COBpEMEHHBIE MPEICTABIECHUS O
MPOUCXO0XKACHUU U 3BoMonMK CoJHIA W 3Be3]1. DTanbl )KU3HU 3Be31. Miieunbiid [1yTh -
Hama ['anaktuka. CnupanpHas cTpykTypa [amakTuku, pacrpeneneHue 3Be3f, rasa u
neua. [lonmoxenne u aBwxkenue Comama B [amaktuke. Ilnockas um chepuueckas
noxacucrtemsl ["anaktuku. Tunel ranaktuk. Paguoranaktuku u kBasapbl. YepHble IbIphI B
anpax ranaktuk. Bceenennas. Pacmmpenue Bceenennoii. 3akon Xa66na. PaszOeranue
ranakTikK. Teopus Bosbiioro B3psiBa. Mojens «ropsueil BcenenHoi». MacmrabHas

OK 01
OK 02
OK 03
OK 05
OK 07
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cTpykrypa Beenennoit. Meraranaktuka. Hepementasie mpo0aeMbl aCTPOHOMHUH
JlabopaTopHble 3aHATHS
JlaboparopHas pabora 8. Habmto1eHus: HEBOOPYKEHHBIM TJ1a30M C UCIIOJIb30BaHUEM

KOMITBIOTEPHBIX MPHIIOKCHUI IS OTIPEICTICHUS TTOJI0KCHHSI HEOECHBIX 00BEKTOB HA 2
KOHKPETHYIO JIaTy: OCHOBHBIE co3Be31uss CEeBEPHOTO MONIYIIAPHS U SIPKUAE 3BE3/IbI
IIpomexxyTounasi arrectauus (JluddeperimmpoBannbliii 3a4eT) -
Il cemectp:
MaKCHMaJIbHasl HArpy3Ka: 63
o0si3aTe/ibHAs1 HATPY3Ka: 48
Jlekuumu: 36
JlabopaTopHbie padoThl: 12
CamocrosiTesibHas padora: 15
IIpomesxkyTOUYHAA aTTeCTAIIMSA: -
3a roa:
Bcero'!: 108
Oo0si3aTesqibHAsi HArpy3Ka: 82
Jleknun: 66
JlabopaTopHble padoThI: 16
CamocrosiTeibHas padoTa: 26

11 B pamkax Kypca MOTYT OBITh IPOBE/ICHBI HHTEMPUPOBAHHBIE 3aHATHS ¢ YIETOM COJIEPKATENBHBIX MEKIPEAMETHBIX CBA3EH 110 IByM M GoJiee 0011€00pa30BaTENbHBIM
JUCUUILUIMHAM:

MarematHKa: peleHre CUCTEMbl YpaBHEHUH, JIMHeHHas GyHKIMS, napadoina, runepboia, ux rpadyky 1 CBOHCTBA, TPUTOHOMETPUYECKHE QYHKIINHU: CHHYC, KOCHHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO, BEKTOPBI H UX MPOEKIMH HA OCH KOOPAMHAT, CII0KEHHE BEKTOPOB, PELIEHUE CUCTEMBI YPABHEHH, IPOU3BOHEIE
9JIEMEHTAPHBIX (PyHKINH, TPU3HAKY 1T0100HS TPEYTOJILHUKOB, OIIpe/ieIeHHE TUIOIAI IUIOCKUX (GHUrYp U 0ObeMa Tell.

Buronorus: MexaHndyeckoe ABMKEHHE B )KUBOH mpupojie, nuddysus, ocMoc, TeINI000MEH )XKUBBIX OPTaHU3MOB (BHIBI TEILIONIEPEIauH, TEIIOBOE PAaBHOBECHUE), JIEKTPUUECKHE
SBJICHUS B )KUBOM MpHUpPOE, KoJiebaTeIbHbIE IBHKCHHUS B )KUBOH MIPUPOJIE, ONITHUECKUE IBICHHS B )KMBOH MPHUPOJe, ACWCTBUE palHalliy Ha KUBBIE OPTaHU3MBIL.

XUMHS: JUCKPETHOE CTPOSHHE BEIIECTBA, CTPOCHNE aTOMOB M MOJIEKYJI, MOJIb BEII[ECTBA, MOJIAPHAS Macca, TEIUIOBBIE CBOWCTBA TBEPBIX TEJ, )KUIAKOCTEH U ra30B, NEKTPUIECKHE
CBOMCTBA METAIJIOB, JIEKTPOJIUTHYECKAS JICCOMAIINS, TaIbBAHUKA, KPUCTAITHYECKAst CTPYKTYpa TBEP/IBIX TEJ, MEXaHU3MbI 00pa30BaHMsI KPUCTATUTHIECKON PEIISTKH,
CIIEKTPAJIbHBIM aHAIM3.

I'eorpadus: BIaKHOCTH BO3IyXa, BETPHI, 6apOMETp, TEPMOMETP, MAarHUTHBIE TIOJFOCAa 3eMJIH, 3aJI€KH MarHUTHBIX Py, (OTOChEMKa 3€MHOI! ITOBEPXHOCTH, IPeACKa3aHne
3eMJIETPSICEHUI.
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HpOMe)KyTO‘lHaH arrecranmsa:
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3. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBbI
OBIIEOBPA3OBATEJBHOM JUCIUATIINHBI
3.1 TpedoBanus K MHHHMAJIbHOMY MaTepPUATbHO-TEXHUYECKOMY
o0ecre4eHnIo
Peanm3amust mporpaMMbl TUCITUIUIMHBI TpeOyeT HaIWYUs yuyeOHOTo KaOWHEeTa
bu3uKH.
B xabunere pu3mku 10DKHO OBITH HEOOXOIUMOE JTA0OPATOPHOE 000PYIOBaHHE
JUTSI BBITIOJTHEHUSI YKa3aHHBIX B IIpOTrpamMMe 1Mo (PU3HKE JTaOOPATOPHBIX U MPAKTHYECKUX
paboT W JEeMOHCTpallMOHHOE oOopynoBaHue. JleMOHCTpallMOHHOE O00O0pYyJOBaHHE
dbopMupyeTCsT B COOTBETCTBHU C MPUHIIUIIOM MHHHMAJIBHOW JIOCTATOYHOCTH U
o0ecreunBaeT MOCTAaHOBKY TEPEUYHCICHHBIX B MporpaMme Mo (Hu3MKe KIIOYEBBIX
JEMOHCTPALUN JJIsI UCCIIEIOBAHNS U3yYaeMBIX SIBIICHUI U MPOIECCOB, SMIUPHUUECKHUX U
dbyHIaMEHTAIbHBIX ~ 3aKOHOB, HX TEXHUYECKMX mnpumeHenuit. JlaboparopHoe
o0opynoBaHUE [UJII YYEHMUYECKHX MPAKTHUYECKUX paboT dopmupyercs B BHIE
TEMaTUYECKUX KOMIUIEKTOB U OOecreunBaeTCsl B pacuére OJHOr0 KOMILIEKTa Ha JBYX
oOyyaroruxcsi. TeMaThyeckre KOMIUIEKTHI JabopaTOpHOTO OOOpYJOBaHUS JOJKHBI
OBITb TIOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M HHUQPPOBBIX
npuOOpoB, a TakKe KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHJIE ITU(POBBIX
mabopaTopuUH.
O6opynoBaHue yueOHOTO KaOMHETa:

- TMOCAJ0YHBIE MECTa MO KOJMYECTBY 00YUarOIINXCS;

- pabodee MecTO MpernoaaBaTels;

- KOMIUIEKT Y4€OHO-HArISAHBIX TTOCOOUH;

- KOMIIJIEKT 3JIEKTPOHHBIX BUICOMATEPHAIIOB;

- 3a/IaHusA U TPOBEPOUYHBIX padoT;

- npodeccuoHaTbHO OPUEHTUPOBAHHBIE 3a]IaHUS;

- Matepuaisl 1udPepeHIpPOBaHHOTO 3a4eTa.

TexHuueckue cpeacTBa 00ydeHHUs:

- TEpPCOHAJbHBIH KOMIBIOTEP  C JUIECH3MOHHBIM POrpaMMHBIM
oOecreyeHHEM;

- MPOEKTOP C IKPAHOM.

- 3anbl  (OMOJMMOTEKa, YHUTAIBHBIA 3al C BBIXOJOM B HWH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO CETh HHTEPHET).

[TIpumepHbIT [epeYeHb JNEMOHCTPAIlMOHHOIO U 71a00paTOPHOTO
000pyIOBaHUS:
1. udposas madboparopus o GU3MKE JJIs IPenogaBaTers;
2. nudpoBas mabopaTopus 1Mo GU3MKE 11 00yUaromerocs;
3. BECHI TEXHHUUYECKHUE C PA3HOBECAMU;
4. KOMIUIEKT JIJIs TaOOpaTOPHOTO MPAKTHUKyMa 0 ONTUKE;
5. KOMIUIEKT JIJIs TaOOpaTOPHOTO MPAKTHUKyMa 110 MEXaHUKE;
6. KOMIUIEKT JUIsi J1a00paTOpHOTO MpakTUKyMa IO MOJEKYJISIpHOW (PU3MKe U
TEPMOJANHAMUKE;
7. KOMIUIEKT [ J1aDOpaTOPHOTO  MPaKTUKyMa MO0  3JIEKTPUYECTBY  (C
TE€HEPaTOPOM);
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8. KOMIUIEKT JJIi U3y4Y€HUs] BO3OOHOBIISIEMBIX UCTOYHUKOB SHEPIUH (COJHEYHOM,
BETPOBOI dHEPTHUU, OMO-, MEXaHUYECKON U TEPMOIIICKTPUUECKON SHEPTETUKH );

Q. aMIIepMeTp J1a00paTOPHBIA;

10. BOJILTMETP J1a00PaTOPHBIA;

11. KOJIOPUMETP C HAOOPOM KAIOPUMETPUUECKHUX TEJI;

12. TepMOMETP JTabOPaTOPHBIA;

13. KOMILJICKT UL W3Y4YCHUS OCHOB MEXaHUKH, MTHEBMATHUKHU
14, OapomeTp-aHepOuI;

15. OJIOK TUTaHUA PETYJIUPYEMBIii;

16. BeO-KaMepa Ha TTOIBIKHOM IIITAaTHUBE;

17. BHJIEOKaMepa il padOoThI C ONITUYECKUMHU NPUOOpaMu;

18. reHEPATOpP 3ByKOBOM;

19. TUTPOMETP (TICUXPOMETD);

20. Ipy3 HaOOPHBIN;

21. JTUHAMOMETP JIEMOHCTPAIIMOHHBIN;

22. KOMIUJIEKT MOCY/IbI IEMOHCTPAIIMOHHOMN C PUHAIIIC)KHOCTAMH;
23. MaHOMETP KUJKOCTHOM JIEMOHCTPAIIMIOHHBIN;

24. METpP AEMOHCTPAIMOHHBI;

25. MUKPOCKOT JIEMOHCTPAIIMOHHBIN;

26. HAcOC BaKyyMHbI1 KOMOBCKOT0;

217. CTOJIMK TIOJbEMHBIN;

28. ITaTUB AEMOHCTPALMOHHBINA (PU3NYECKUIL;

29. AIEKTPOTLIIUTKA;

30. Ha0Op JEMOHCTPAIIMOHHBIN 110 MEXaHUYECKUM SIBIICHUSIM;
31. Ha0Op JEMOHCTPAIMOHHBIN M0 JMHAMHUKE BpaIIaTEIHbHOTO JIBHKCHHUS,
32. Ha0Op IEMOHCTPAIIMOHHBIN 110 MEXaHUYECKUM KOJICOaHHSIM;
33. HaOOp JEMOHCTPAIIMOHHBIN BOJTHOBBIX SIBIICHUN;

34. BEJICPKO apXuMe/a;

35. MasTHUK MaKCBEJIa;

36. Habop TeJ paBHOTO 00BEMA;

37. HabOp TeJ paBHON MacCHI;

38. puodOp I AEMOHCTPAIIMK aTMOC(HEPHOTO TaBJICHNUS,

39. MPY3Ma, HAKIJIOHSIOIIASICA C OTBECOM;

40. pbIYar 1eMOHCTPAMOHHBIN;

41. COCYJIbl COOOIIArOIITHECS;

42. CTaKaH OTJIUBHOM JEMOHCTPAlMOHHBIM;

43. TpyOKa HbIOTOHA,

44, map nackasis;

45. Ha0Op JEMOHCTPAIIMOHHBIN 110 MOJICKYJIIPHON (PU3UKE U TEIUIOBBIM SIBJICHUSIM;
46. Ha0Op JEMOHCTPAIMOHHBIN 11O TA30BBIM 3aKOHAM;

47. HA0Op KanWLISIPOB;

48. TpyOKa JIJIsl AEMOHCTPAITUK KOHBEKITUHU B KUIKOCTH;

49, [UJIUHAPHI CBUHIIOBBIE CO CTPYTOM;
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50.
ol
52,
53.
54,
55.

I1ap C KOJBIIOM;
BBICOKOBOJIbTHBI UCTOYHUK;

reHepaTop BaH-Ae-Tpaada;

T03UMETD;

KaMEpPTOHBI Ha PE30HAHCHBIX SAMIUKAX;

KOMIUIEKT TpHOOpPOB M MPUHAICKHOCTEH JUIsi JAEMOHCTpPAIlUA CBOWCTB

QJICKTPOMAIrHUTHBIX BOJIH,

56. KOMIUIGKT TpUOOpOB Ui M3YyYCHHUs TMPUHIUIIOB paguonpuemMa |
paauonepenayn;

57. KOMILJICKT IIPOBOJIOB;

58. MarHuT JyrooOpa3HbIi;

99. MarHuT MOJO0COBOM J€MOHCTPAIMOHHBIN;

60. MaIiHa 3J1eKTpodopHas;

61. MasSTHHUK JJICKTPOCTATUICCKUN;

62. Ha0Op MO U3YYEHUIO MATHUTHOTO TIOJISI 3€MJIN;

63. Ha0Op JEMOHCTPAIIMOHHBIA 110 MATHUTHOMY TIOJTFO KOJIBIIEBBIX TOKOB,;
64. Ha0Op JEMOHCTPALMOHHBIN 110 OJyIPOBOJHUKAM;

65. Ha0Op JEMOHCTPALMOHHBIN 10 TOCTOSHHOMY TOKY;

66. Ha0Op JEMOHCTPAIMOHHBIN 10 JIEKTPUUECKOMY TOKY B BaKyyMe;
67. Ha0Op JEMOHCTPALMOHHBIN MO IEKTPOIUHAMUKE;

68. Ha0Op JIJIs1 IEMOHCTPAIUA MAarHUTHBIX TTOJICH;

69. HA0OP AJII IEMOHCTPAIIMH dTEKTPUIECKUX TTOJICH;

70. TpaHchopMaTop yueOHBIN;

71. rajo4yKka CTCKJISHHAS,

72. TTaJIouKa YO0HUTOBAS;

73. pubop JICHNA;

74. CTPEJIKM MarHUTHBIE HA IITATUBAX;

75. CYJITaH AJIEKTPOCTATUUECKUI;

76. HITATUBBI U30JIUPYIOIIUE;

77. ANEKTPOMATHUT pa300pPHBIL;

78. HAOOp AEMOHCTPALMOHHBIN 110 T€OMETPUUECKON ONTHKE;

79. HaOOp AEMOHCTPALMOHHBIN 110 BOJIHOBOM OITHKE;

80. CHEKTPOCKOI ABYXTPYOHBI;

81. Ha0Op CMEKTPaIbHBIX TPYOOK C ICTOUHUKOM MUTAHUS,

82. yCTaHOBKa s u3ydeHus pororddexra;

83. Ha0Op JIEMOHCTPAIIMOHHBIN 1O TTOCTOSHHOM TIJIaHKa;

84. KOMIUIEKT HATJISITHBIX TIOCOOMH JIJIst TOCTOSIHHOTO MCIIOJIh30BAHUS;
85. KOMIUJIEKT MOPTPETOB A1 0hOpMIICHUS KAOWHETA,

86. KOMIUJIEKT JIEMOHCTPAIIMOHHBIX YI€OHBIX TAOJIHII.



[IpumepHbIl TIEpeYeHb AEMOHCTPAIMOHHOTO U JJAOOPATOPHOIO O00OpYAOBaHUS
HOCHUT PEKOMEH/IaTeIbHBIN XapakTep.

[Tpu HaNMYMK HEOOXOUMOT0 00OPYIOBAHUS 3aHITHUS MO (PU3NKE B HEKOTOPHIX
CIly4yasix MOryT HPOBOAUTHCA B HMMEIONIMXCS B 00pa30BATEIbHON OpraHU3ALNH
MaCTEpPCKUX WIH JJA0OpaTOPHUSX.
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3.2 UndopmannonHoe odecnevyeHne 00yueHust

Ilepeyenr HUCHOJB3yeMbIX Y4eOHBIX u3aaHuil, WHTepHeT-pecypcos,

JAOMOJHUTEIbHOM JTUTEPATYPbI

1.

OcHOBHbIE HCTOYHUKHU:

Msikumies, I'. f1. ®usuka: 10-i knacc: 6a30BbIil ¥ YIiIyOnEHHBIA YPOBHHU : YUEOHUK
/ T. S. Makumes, b. b. byxosues, H. H. Corckuit ; mox pemakmmeir H. A.
[TapdenTtreBoit. — 10-e¢ u3m., ctep. — Mocksa : [Ipocsemienue, 2023. — 432 c.
— ISBN 978-5-09-103619-0. — Texkcr : snexkTpoHHbIN // JlaHb : 3JIEKTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/335051

Msxkuies, I'. 1. ®usuka: 11-i kiacc: 6a30BbId U yriayOJaE€HHBIN YPOBHU | YICOHUK
/ T'. 5. Mskume, b. b. byxosues, B. M. Yapyrun ; non pemakuueir H. A.
[TapdentbeBoii. — 11-e u3g., crep. — Mocksa : [Ipocsemenune, 2023. — 432 c.
— ISBN 978-5-09-103620-6. — Texkct : snekTpoHHBIH // JlaHb : 3JIEKTPOHHO-
onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/335054

JlonoiHuTeIbHbIE HCTOYHUKU:
KacesinoB, B. A. ®uszuka: 10-i1 kiacc: yriayOnéHHBIN ypoBeHb : yueOHUK / B. A.
KacwsinoB. — 11-e u3n., crep. — Mockaa : [Ipocsemienue, 2023. — 480 c. — ISBN
978-5-09-103621-3. — TekcT : 2neKTpoHHbIH // JIaHb : 3IeKTPOHHO-OMOIMOTeYHAs
cuctema. — URL: https://e.lanbook.com/book/334853
KacwsinoB, B. A. ®@usuka: 11-i1 knacc: yriyOn€HHbBIN ypoBeHb : yueOHuK / B. A.
KacesanoB. — 11-e uzn., crep. — Mocksa : [Ipocsemenue, 2023. — 493 c. —
ISBN 978-5-09-103622-0. — TekcT : anekTpoHHbIH // JlaHb : 3JIE€KTPOHHO-
onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/334877
Poraues, H. M. ®usuka. YueOHbIII Kypc MJIsI CpeIHEr0o NpodecCHOHATbLHOIO
oOpazoBanus : yueOHoe mocobue st crio / H. M. Poraues, O. A. JleBuenko. — 3-¢
u3n., crep. — Cankt-IlerepOypr : Jlanp, 2024. — 312 ¢. — ISBN 978-5-507-
49831-4. — Tekcr : anekTpoHHbIH // JlaHb : 2IeKTPOHHO-OMOIMOTEUHAs CHCTEMA.
— URL.: https://e.lanbook.com/book/403874 . — Pexwum goctyma: Ajis aBTOPHS3.
IIOJIb30BAaTEIIEH.
Jlorsunenko, O.B. ®usuka + ellpunoxenue : yueOHuk / JlorBunenko O.B. —
MockBa : KuoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL:

https://book.ru/book/929950. — Tekcr : 37eKTpOHHBIH. (DIEKTPOHHOE U3TAHHKE).
Jlorsunenko O.B. ®usuka. [Ipaktukym : yuedbHoe nocodue / Jlorsunenko O.B. —
Mocksa : KuoPyc, 2022. — 358 c. — ISBN 978-5-406-09966-7. — URL:
https://book.ru/book/944582. — TekcT : 37€KTPOHHBII.

Ilepeuenn UHTEpHET-pecypcoB:
1. bank 3amganmii PISA EHI - Pexxum moctyma: http://www.mobuschool.02edu.ru
>...PISA...estestvennonauchnaya.../;
2. Enunas komnexius mudpoBbIX 00pa30BaTebHBIX PECYPCOB. - Pexxum moctyma:
http://school-collection.edu.ru/catalog/pupil/?subject=30;
3. KM-mkomna. - Pexxum nocryma: http://www.km-school.ru/ ;
4. Ortkpeitass ¢usuka. - Pexum gocryma:  http://www.physics.ru/courses/
op25part2/design/index.htm;
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O N W;

[Tnardopma SAKnace - Pexum gocryna: http://www. yaklass.ru;

Poccuiickas amekTpoHHas IiKoja - Pexxum poctyma: http://www.resh.edu.ru/;
dusuka.i. - Pexxum gocryma: http://www.fizika.ru;

®UIIN (BIIP 11 kmacc) - Pexxum goctyma: http://www.fipi.ru /;
DJIeKTPOHHBIN yueOHUK - PexkxuM noctyna: http://www.physbook.ru/.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIT/IMHBI

Koutpois M omeHka pe3yJbTaToB OCBOEHHUS 00111€00pa3oBaTeibHON
JTUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 JUCIUIUITMHAPHBIE PE3YJIbTaThl, HAlIPaBJICHHBIC Ha
dbopmupoBaHre oOUMX U MPOodecCHOHaTbHBIX KOMIIETEHIIMNA MO pa3jenaM U TeMam
coJiepKaHusl yueOHOro MaTepuara.

Kon u nHaumenoBanue Pa3znen/Tema THI OLIeHOYHBIX
¢dopmMupyeMbIX KOMIIETEH U MeponpHuATHI
OK 01. Bri6upats Pazgen 2. Temer 2.1., 2.2., 2.3.
npodeCcCHOHAIbHON Paznen 3. Temn 3.1., 3.2., 3.3.
NEeATEILHOCTH Pasnen 4. Temsr 4.1., 4.2., 4.3.
MPUMEHUTEIBHO K Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pa3IU4YHBIM KOHTEKCTaM Paznen 6. Tema 6.1.
Pazgen 7. Temnr 7.1, 7.2, 7.3.
Paznen 8. Tema 8.1
OK 02. Ucnionb30BaTh Pazgen 2. Temnr 2.1.,2.2., 2.3.
COBpEeMEHHBIE cpencTBa noucka, | Pazmen 3. Temsnr 3.1., 3.2., 3.3.
aHaJIM3a U UHTEepIIpEeTaluu Paznen 4. Temp1 4.1., 4.2.,4.3. VCTHBI orpoc;
uHpopmanuu, u Paznen 5. Temn1 5.1.,5.2., 5.3. (bpOHTATBHBIH OMPOC;
nHpopmanroHHbIe TexHoorun | Paznen 6. Tema 6.1. HaGTIONEHHe ’
JIJIS BBITIOJTHEHUS 33134 Pazmen 7. Temn1 7.1, 7.2, 7.3. 3a
npodeCcCHOHAILHON Paznen 8. Tema 8.1 N —
OK HOZHTGHBH(;;;:HH oBarb | Pasgen 1. Tema 1.1 o 7a00pATOPHELX
U peajn30BbIBATh c06CTBIc)tHHoe Pasi:en 3. Temsr 3.1., 3.2., 3.3. paGoT; mpaKTIeckie
’ ’ paboThI (perienue
npodeccuoHaIbHOe Pasnen 4. Tems1 4.1.,4.2.,4.3. KAYCCTBEHHBIX
EeATEILHOCTE Pasnen 8. Tema 8.1 W pacueTHBIX 3aiav);
B npoeccronansHoil chepe, TeCTHPOBAHHUE;
HCHOHBB?BaTB 3HAHUSA n(v) peliiene Kefic-3a1a4;
MpaBOBOM U (PUHAHCOBOI HaGIoNeHNe -
TPaMOTHOCTH OIICHKA MOATOTOBKHU
B PA3IMYHBIX )KU3HEHHBIX BLITIOHCHHE
CUTYaITUIX 3 [AHuI
ITPOMEKYTOYHON
aTTeCTallu
OK 04. O¢dextuBno | Pazgen 2. Temsr 2.1.,2.2.,2.3.
B3auMO/IeicTBOBaTh U pabotats B | Paznen 3. Temsr 3.1., 3.2., 3.3.
KOJJIEKTHBE U KOMaHJIe Paznen 4. Temer 4.1.,4.2., 4.3
Paznen 5. Temur 5.1., 5.2., 5.3.
Paznen 6 Tema 6.1.
Pazgen 7. Temsr 7.1, 7.2, 7,3
OK 05. OcymectBisaTh ycTHyto U | Pazgen 1.
MMCbMEHHYI0 KOMMYHUKaluio Ha | Paznen 2. Temsr 2.1.,2.2., 2.3.
TrOCYJapCTBEHHOM SI3bIKE Pazpen 3. Temsr 3.1., 3.2., 3.3.
Poccuiickoit ®enepaunu ¢ Paznen 4. Temer 4.1.,4.2., 4.3
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