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1. MACIOPT ITPOI'PAMMBI YUYUEBHOU JJUCIIUTIIAHBI « DU3UKA»

1.1. ObsacTh NpUMeHEeHHUs] TPOrPAMMBI

[Tporpamma y4eOHOW AMCHUIUIMHBI SIBISICTCS YacThIO OCHOBHOM NpodecCHOHaTbHON
o0pa3oBaTellbHOM TporpaMmbl, pa3pabOTaHHONW Ha oOcHOBe TpeOoBaHuii dDeaepanbHOro
roCy/IapCTBEHHOr0  00pa3oBaTENbHOrO CTaHAapTa cpenHero oOmiero oOpa3oBaHusl U
®denepanbHOrO TOCYAAPCTBEHHOTO oOpa3oBarenbHOro cragapra (gamee — ®I'OC) cpemnero
npodeCCHOHAIBHOTO  00pa3oBaHus 10 cneruanbHocTH  38.02.06 duHaAHCH, ¢ y4eTOM
[IpumepHoit pabodeil mporpamMmbl  00IIE00pa30BATEIBHOW JUCHMIUIMHBL  «Du3uka» s
npo(ecCHOHANBHBIX 00pa30BaTeIbHBIX OpraHu3anui, pexkomeHmoBanHon OI'BOY I1O
«MHCTUTYT pa3BuTHs NpodeccroHanbHOr0 00pa3oBaHus», mporokon Ne 6/2025 ot 18 ampens
2025 roma. Ilporpamma mpemHa3HaueHa IS peaau3allid CpelHero odmiero oOpa3oBaHHS B
npenenax OIIOII no cnenuansaocTu 38.02.06 @UHAHCH C YYETOM COLMAIBHO-3KOHOMHYECKOTO
npoduis moaydaemMoro npodeccuoHaaIbHOro 00pa3oBaHuUs.

1.2. Mecto MCHUIVIMHBI B  CTPYKTYpe OCHOBHOW mpogeccuoHAIbHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Oo6meoOpa3oBaTenbHas AucHuiinHa —«Du3uKka» SBISETCS 00s3aTCIIBHONH  YacThIO
0011e00pa30BaTEILHOTO UKJIa o0Opa3oBaTenbHOI IIPOrpaMMBbl
B cootBeTcTBUU ¢ PI'OC CIIO no cnennansroctu 38.02.06 GuHaHCHI

1.3. Heau qucuumianHbl «Pu3ukar:
- (opmupoBaHue y 00yUarOIUXCsl YBEPEHHOCTH B IIEHHOCTH O0Opa30BaHUs, 3HAYMMOCTHU

¢u3nyecKkux 3HAHUM JJI1  COBPEMEHHOI0  KBAIM(DHUIMPOBAHHOIO  CIELUUANINCTAa  IPU
OCYILECTBIICHUH €r0 MPOPECCUOHATBHON 1A TEIbHOCTH;

- (popmHpoBaHUE €CTECTBEHHO-HAYUYHON IPaMOTHOCTH;

- OBJaJieHUE CHeUUPUUEeCKONd CHCTeMON (U3NYECKUX TOHATHI, TEPMHUHOJIOTHEH u
CUMBOJIMKOM; - OCBOEHHE OCHOBHBIX (PU3NYECKHUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEN;

- OBJIAJICHUE OCHOBHBIMM METOJIaMU HAYYHOI'O TO3HAHMS MPHUPOJBI, UCIOJIb3YEMBIMUA B
¢usuke (HaOmIOZEHUE, ONMCAaHWE, M3MEpEHHe, BBIIBI)KEHUE TUIOTE3, IPOBEACHUE
HKCIIEPUMEHTA);

- OBJIaJICHHE YMEHUSIMH 00palbaThiBaTh JaHHBIE YKCIEPUMEHTA, OOBACHATH MOJyYCHHbIE
pe3yNbTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEXIy (U3NYECKUMHU BEIMUYMHAMU B HAOII0aeMOM
SBJICHUY, JI€aTh BHIBOJIBI,

- (opmupoBaHuEe yMeHUs pelaTh GU3NYECKUE 3aa4u Pa3HbIX YPOBHEH CII0KHOCTH;

- pa3BUTHE T[O3HABAaTEIbHBIX HWHTEPECOB, HWHTEIUIEKTYAIbHBIX M  TBOPYECKUX
croco0OHOCTeH B mpolecce NpuoOpeTeHusl 3HaHUH ¢ UCIOJIb30BAHUEM PA3TUYHBIX UCTOYHUKOB
UHPOpPMALlUM U COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJOTHH; yMeHUH (opMynupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO TO3MLMIO IO OTHOUICHUIO K (HU3UYEcKOd HHMOpMAaIHH,
MI0JIy4a€MOU U3 pa3HbIX HCTOUYHUKOB;

- BOCIIUTAHUE YYBCTBA FOPAOCTH 32 POCCUHMCKYIO (PU3UYECKYIO HAYKYy.

1.3.1. Ilnanupyemble pe3yJbTAaThbl OCBOCHHUSI 0011e00pa30BaTeIbHOH JUCHMILUIMHBI B
coorBeTcTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
Oco0oe 3HaueHue aucuuinHa umeer npu GopmupoBanuu u pazsutuu OK u IIK mo
crenuanbHocTH 38.02.06 duHaHCHI



Kox v nanmenoBanue
(popmupyembIX
KOMIIETEeHITH A

I[Inanupyemble pe3ybTaThl 0CBOCHHS THCHUILIMHbI

JucnuniuHapHble (IpeIMeTHbIE)

OK 01

Bbi0uparts cnnocoobl
peuleHns 3aaa4
npogeccuoHaIbLHOI
AeSTeIbHOCTH
NPUMEHHUTETbHO

K Pa3JIMYHbIM KOHTEKCTaM

Oo0mmue
JInyHOCTHBIE  pe3yJbTaTbl B  4YacTH  TPYJA0BOIo
BOCITUTAHUS:
- TOTOBHOCTH K TPY/ly, OCO3HaHHE [IEHHOCTH MacTEePCTBA,
TpyIoJIro0ue;

- TOTOBHOCTh K aKTUBHOM JEATEIILHOCTH TEXHOJIOTHUYECKON U
COIMAIPHOW HAINPaBICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH,
IJIAHUPOBaTh M CaMOCTOSITEJIBHO  BBITIOJIHATH — TaKylo
JIEATEIbHOCTD;

- UHTEPEC K pa3Iu4HbIM cepaM npopecCHOHATIbHON
JEATEIbHOCTH

OBJageHue YHHMBePCAJIbLHbIMHA
MO3HABATEJIbHBIMH /IeliCTBUSAMM.

a) 6azoevle nozuuecKkue Oeiicmeus:

- CaMOCTOSATENBHO (HOPMYIUPOBATH U AKTYyaTU3UPOBATh
npo0JeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBAaTh CYIIECTBEHHBIM NPHU3HAK WIM OCHOBAaHUS
IUIsSL CpaBHEHMSI, Kilaccu(uKauy 1 0000IIeHNs;

- ONpeAeNaTh LN JEATEeIbHOCTH, 3aJaBaTh MapamMeTpbl U
KPUTEPUU WX JTOCTHKECHUS;

- BBUIBIATH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBJICHHSIX.

0) bazoevie uccnedosamenvckue OCUCmeus:

- BIAJETh HAaBBIKAMU  y4E€OHO-HCCIEOBATEIBCKOH |
MIPOEKTHOM J1eATeTHbHOCTH, HABBIKAMHU Pa3pelIeHus IpolIeM;
- BBISIBIIATH MPUINHHO-CIIEJICTBEHHBIE CBSI3H u
aKTyaJIM3UpOBaTh 3a/1auy, BBIJBUTaTh TUIIOTE3Y €€ PELICHUs,
HaxOJWUTh  apTyMEHTHl I JIOKa3aTelbCTBAa  CBOMX
YTBEPKICHUIA, 3a]]aBaTh MapaMeTPbl U KPUTEPHUH PEILICHIS,

- aHAIM3UPOBATh TOJIYYCHHBIC B XOJE PEIICHUS 3aJaud

Y4eOHbIMH

MMPOTHUBOPCUYHL B

- chopMHpOBATh TPEACTABICHUS O POJIM U MECTE
(¢u3uKN B COBPEMEHHON HaydyHOW KapTHHE MHpa, O
cucremooOpa3yromieid poiu (U3MKH B  Pa3BUTUU
€CTECTBEHHBIX HAyK, TEXHUKA M COBPEMEHHBIX
TEXHOJIOTHH, O BKJIaJE€ POCCUHCKUX U 3apyOemHBIX
yUYeHbIX-(DU3UKOB B pa3BUTHE HAyKH; ITOHMMaHUE
(GU3NYECKON  CYIIHOCTH HAOMIOAAEMBIX  SBICHHUM
MHUKPOMHpA, MaKpOMHpa M Merammpa; IOHMMaHUE
pomm  ¢u3uku B (OPMHUPOBAHMH Kpyrozopa u
(YHKIMOHAIBHOM ~ I'PaMOTHOCTM — YeloBeKa  JUis
pelIeHus IPaKTUYECKUX 3a/ay;

- chopMHpOBaTh YMEHHUS paclo3HaTh (husnyeckue
aBJIeHUsl (mpouecchl) U OOBSACHATH HUX Ha OCHOBE
W3Y4EHHBIX 3aKOHOB paBHOMEpHOE "
PaBHOYCKOpPEHHOE  MNpPSMOJIMHEHHOE  JBU)KEHHUE,
cBOOOJIHOE MaJIeHUE Tell, KojebaTebHOe BU)KEHUE,
pe30HaHC, BOJIHOBOE  JBIDKeHHE, auddys3us,
OpOYHOBCKOE JBM)KEHHUE, CTPOCHHE >KUIKOCTEH u
TBEPABIX TeJl, W3MEHEHHe o0bemMa Ten IpHu
HarpeBaHuu (OXJIQXXJEHUH), TEIJIOBOE paBHOBECHE,
UCHapeHue, KOHJCHCallUs, IUIaBJICHUE,
KpUCTAJIIIN3alMsl, KUIIEHUE, BIIAXHOCTb BO31yXa,
CBSI3b CPEIHEW KMHETHYECKOM JHEPIHMM TEILIOBOTO
JIBIDKEHUSI MOJIEKYJI ¢ aOCOJIOTHOM TeMIepaTypoH,
MOBBILICHUE JaBJICHUS Ta3a MPU €ro HarpeBaHUU
B 3aKpBITOM COCYZE€, CBA3b MEXIY IapaMmeTpamMu
COCTOSTHUS Ta3a B U30IPOIECCAX; AMEKTpU3aLUs T,
B3alMOJIEICTBUE 3apsiiOB, HATPEBAHUE IIPOBOJHMKA
c TOKOM, B3alMOJIeIiCTBHE MarHuToB,




pe3yJIbTaThl, KPUTHUYECKH OLICHUBATh HX JTOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

- YMETb IICPEHOCUTHh 3HAaHWs B II03HABATEIBHYIO H
MPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;

- YMETb HWHTETPUPOBATh 3HAHUS W3 Pa3HBIX IPEIMETHBIX
obacrei;

- BBIIBUTAaTb HOBBIC MJIEH,
MIOAXO/bI U PELICHUS;

- OpOSBIATH  CIIOCOOHOCTh ~ UX  HUCIOJb30BAaHUS B
II03HABATEJILHON U COLMAIbHOU IPAKTUKE

npeajaratb OpPHUIMHAJIBHBIC

AIIEKTPOMarHUTHas WUHIYKIINS, neiicTBue
MarHUTHOTO TIOJiE Ha TMPOBOJHUK C TOKOM U
JBUKYLIUICS 3apsif, 2IeKTPOMarHUTHbIE KojeOaHus
Y BOJIHBI, IPSIMOJIMHEIHOE pacpoCTpaHEHUE CBETA,

OTpaXKCHHE, MIpeIOMIICHHE, uHTepdepeHIHs,
b paxus
W TOJNSIpU3alus  CBEeTa, JIUCIEPCHS  CBETa,

dorornekTpudeckuii A3QQPeKT, CBETOBOE NaBICHUE,
BO3HUKHOBEHUE JIMHEWYATOTO CIEKTpa aroma
BOJIOPOJIa,  €CTECTBEHHass M  HCKYCCTBEHHas
pPallnOaKTUBHOCTB;

- BIAACTh OCHOBOIIOJATAIOMUMH  (U3NICCKUMHU
MOHATUSIMH W BEIMYUHAMH, XapaKTCPH3YIOUIMMHU
¢duznueckue IIPOLIECCHI (cBsI3aHHBIMU c
MEXaHUYECKUM JIBMIKEHHEM, B3aUMOJICHCTBHEM TelI,
MEXaHUYECKUMHU KOJIeOaHMsIMH ¥ BOJIHAMH; aTOMHO-
MOJICKYJISIPHBIM CTPOSHHEM BEIIECTBA, TEIIOBBHIMU
nporeccamMu; — JJCKTPUYECKMM M MarHUTHBIM
MOJISIMHU, AIIEKTPUYECKUM TOKOM,
DIIEKTPOMArHUTHBIMH ~ KOJIEOAQHWSIMA W BOJTHAMU;
ONTHYECKUMU SIBJICHUSIMH; KBAaHTOBBIMHU SIBIICHUSIMH,

CTPOCHUCM aToMa n aTOMHOTI'O Asapa,
paI[I/IOaKTI/IBHOCTBI-O); BJIaJACHHUC
OCHOBOIIOJIararoufiMu ACTPOHOMHNYCCKUMU
IIOHATHUAMU, ITO3BOJIAOIITUMHA XapaKTCPU30BaATh

MIPOIIECCHI, MPOUCXO/ISIINE HA 3BE3/1aX, B 3BE3IHBIX
CUCTEMaX, B MEKTAIAKTHUECKON cpejie; TBUKCHHE
HeOECHBIX TEJI, DBOIIOLHIO 3B€3] U BeeleHHoid;

- BJIQJIETh 3aKOHOMEPHOCTSMH, 3aKOHAMH U
TeopusiMu (3akoH BceMupHoro Tsarorenus, |, 11 u 111
3aKOHbl HbIOTOHA, 3aKOH COXPaHEHUS] MEXaHUYECKOM
DHEPTUH, 3aKOH COXPAaHEHHUS HMIYJIbCa, MPUHIIMII
CYNEPHO3UIIMK  CHJI, TIPUHIIAI PaBHOIPABHOCTH




WHEPIUMAIbHBIX CHCTEM OTCYETa; MOJEKYISIPHO-
KMHETUYECKYI0  TEOPUI0  CTPOCHHUSI  BEIeCTBa,
ra3oBbIC€ 3aKOHBI, TIEPBBIM 3aKOH TEPMOJIUHAMUKH;
3aKOH COXPAHEHHUS S3JEKTPUYECKOro 3apsijia, 3aKOH
Kynona, 3akon Oma nis ydactka menu, 3akoH Oma
JUIS TIOJIHOM DJIEKTPUYECKOW ILI€Mu, 3aKOH JIKoyis-
Jlenna, 3aK0H SJEKTPOMArHUTHOW WHAYKIIMH, 3aKOH
COXpaHEHMsI DHEPruu, 3aKOH MPSIMOJHUHEUHOIO
pactpocTpaHEHHUs CBETa, 3aKOH OTpPaXKCHHS CBETa,
3aKOH TMPEJIOMJICHUSI CBETAa; 3aKOH COXpaHEHUs
DHEPrUM, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH
COXpAaHEHUsI ~ DJIEKTPUUYECKOTO  3apsija,  3aKOH
COXpaHEeHMsI MacCOBOrO 4Mcia, moctynatel bopa,
3aKOH  paJMOaKTUBHOTO  pacrajga); YBEPEHHOE
WCIIOJIb30BaHUE 3aKOHOB W 3aKOHOMEPHOCTEH mpu
aHam3e (PU3UIECKUX SBICHUH U MTPOIECCOB

-BIIaZIcTh ~ OCHOBHBIMHM  METOJaMU  HAy4YHOTO
MO3HAHUS, WCIOJIb3YeMbIMH B (U3HKE: MPOBOIUTH
npsiMble W KOCBEHHBIE H3MEpeHUs] (HU3HUECKUX
BEJINYHH, BBIOMpas OIITHMAJIbHEIN crocod
MU3MEPEHMS U UCIOJIb3Yysl U3BECTHBIE METO/IbI OLIEHKU
IIOTPELIHOCTEN WU3MEPEHHU, IIPOBOJUTH
MCCIIETOBAHKNE 3aBUCUMOCTEN (U3MUECKUX BEIUYUH
C WCIIOJIB30BAaHUEM MPSIMBIX U3MEPEHUM, OOBICHATH
MOJIyUYEHHBIE PEe3YyJbTaThl, HCIONB3Ys (PU3UYECKUE
TEOPHUH, 3aKOHBl WU TOHATHS, M JENaTh BBIBOJBI;
coOnrofaTh mpaBwia 0e30macHOro Tpyaa IpHU

IIPOBEJICHUU HCCIIEI0OBaHUI
B paMKax y4yeOHOro OKCIepuMeHTa MU Yy4eOHO-
HCCIIE0BATEIbCKOMN JESATENBHOCTH c

HACMOIb30BAHUEM (G POBBIX M3MEPUTEIBHBIX
YCTPOMCTB M J1abOpaTopHOro  0OOPYHOBaHMS;
c(hOopMUPOBAHHOCTH MIPEACTABICHHI




0 METOJax IOJIy4E€HHUs HAYYHBIX aCTPOHOMHYECKUX
3HAHUM;

- chopMupoBaTh YMEHMsI pellaTh PacyeTHbIE 3aJa4n
C SIBHO 33JJaHHOM (M3NYECKOI MOJIENBIO, UCTIONIB3YS
¢bu3nyeckue 3aKOHbl W NPUHLUIBI, Ha OCHOBE
aHallM3a YCIIOBUS 3aJadyd BHIOMpaATh (PU3UYECKYIO
MOJIeNIb, BBIACHATh (PU3MUECKUE BEIMYUHBI U
bopmysbl, HE00XO0IUMBbIE
JUIsl €€ PEIICHHUs, IPOBOAUTH PAcUeThl U OLIEHUBATh
pPeaTbHOCTh TOJIYYEHHOTO 3HA4YeHUs (U3NIECKON

BEJIMYMHBI,  pelmaTh  KAdYeCTBCHHBIC  3aJ1auH,
BBICTpanBast JIOTHYECKH HEMPOTHUBOPEUUBYIO
LENOYKY paccyxaeHui

C OHOpOfI Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU
u (I)I/ISI/I‘IGCKI/IG SABJICHHUA

OK 02
HUcnoan3oBars
COBpPEMEHHBIE CpeICcTBa
MOKMCKA, AHAJIHU3A U
HHTEepIpeTauumn
uHpopmannu, U
UH(GOpPMALIMOHHBbIE
TEXHOJIOTHH ISl
BBINIOJIHEHH S 32124
npogeccuoHaILHOU
AeATeTbHOCTH

JInyHOCTHBIE pe3yJbTAaThbl B YaCTH LEHHOCTH HAYYHOIO
MO3HAHUSL:

- c(popMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSl HAyKH U OOILIECTBEHHON
MIPaKTHKH, OCHOBaHHOTO Ha  Juarnore KYJIbTYD,
CIOCOOCTBYIOIIETO ~ OCO3HAHUIO  CBOEr0  MecTa B
MOJINKYJIbTYPHOM MUPE;

- COBEpILECHCTBOBAHUE S3bIKOBOM M YNUTATEIbCKOW KYJIBTYpPBI
KaK CpeJICTBA B3aUMOJEHCTBUS MEX]y JIIOJIbMU U TO3HAHUS
MUDA;

- OCO3HAHME LIEHHOCTU HAY4YHOH [eSTeIbHOCTH, TOTOBHOCTh
OCYILECTBIIATh IIPOEKTHYIO U HCCIEIO0BATEIbCKYIO
JesITeNIbHOCTh MHUBUYaIbHO U B TPYIIIE
MertanpeamMeTHbie pe3yJbTaThl:
Osaanenue YHHMBEPCAJIbHBIMH
NMO3HABATEJILHBIMHU JAeiICTBUSIMU:

6) paboma c unghopmavueii:

- BJAJIETh HABBIKAMU  MOJYYEHUS

y4eOHbIMH

uHpOpMaLlUU U3

- yMeTb  YYMTHIBaThb  TIpPAHULBl  [PUMEHEHUS
U3Yy4eHHbIX (U3MYECKHX MoJeNeil: MarepualibHas
TOUYKA, MHEpLMAJIbHAs CHUCTEMa OTCYETA, UJCATbHBIN
ra3; MOJIEJIM CTPOEHHUs ra3oB, JKUJIKOCTEW M TBEPIBIX
T€J, TOYEYHBIM DIIEKTPUYECKUM 3apsij, sJepHas
MO/JIE/Ib aTOMa, HYKJIOHHAsl MOJIEIb aTOMHOTO s|Ipa
IIpH pelieHnn (GU3NUecKuX 3a/ad;

- yMeThb (OpMHUpPOBaTh COOCTBEHHYIO MO3ULUIO 10
OTHONICHHUIO K pU3ndecKoi nH(pOopMaIHH,
NOJly4a€MOM M3 pa3HbIX HCTOYHUKOB, YMEHUH
HCII0JIb30BaTh LU(POBBIE TEXHOJOIMU JUIsl IOWCKA,

CTPYKTYPUPOBaHMUA, UHTEPIPETALNH u
Mpe/iCTaBiIeHUs] Y4eOHOH U HAy4YHO-TOMYJISIPHOM
uHbOpMalMK; pa3BUTHE YMEHMHA KPUTHYECKOTO

aHaJIM3a Moy4aeMoil HHpopMauu




MCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATH
IIOMCK, AHalIM3, CHUCTEMATHU3alMI0 U  HMHTEPIPETALUIO
nH(pOpMaLIUY Pa3IUYHBIX BUA0B U (GOPM NPEACTaBICHNUS;

- WCHONB30BaThb  CpeACTBa  WH(POPMAIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TE€XHOJOTUH B PEICHUN KOTHUTHUBHBIX,
KOMMYHMKaTUBHBIX M  OpraHM3allMOHHBIX  3aJad ¢
coOmogeHueM  TpeOOBaHMM  DPrOHOMHUKH,  TEXHHUKHU
0€30MaCHOCTH, THTHEHBI, pecypcocOepeKeHuns, PaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON G€30MacHOCTH;

OK 03 JInyHOCTHBIE  pe3yabTaTbl B YaCTH  JYXOBHO- | - ¢dbopmupoBanue COOCTBEHHOM MO3ULIUU
IlnanupoBars n HPABCTBEHHOI'0 BOCIIUTAHUS: 0 OTHOIIEHHIO K (Qu3nuecko uHbopManuH,
peau3oBbIBATh - CIIOCOOHOCTh OIEHHWBATHh CUTYallMI0 MW NPUHUMATSH | IOJIy4aeMOM W3 PAa3HBIX HMCTOYHUKOB, yMEHHMA
co0CTBEHHOE OCO3HAHHbIE pEIIEHHs, OPUEHTUPYSACh Ha  MOPAIbHO- | UCIOIb30BaTh LU(PPOBBIE TEXHOJIOTMU MJIs TOHUCKa,

npogeccuonanbHOE H
JIMYHOCTHOE pa3BHUTHE,
NpeANpPHHAMATENIbCKYI0
AeATeJbHOCTDh B
npodgeccHoHAIBLHOM chepe,
HCII0JIL30BATH 3HAHUS 110
NpaBoOBOM U (PMHAHCOBOM
rPAMOTHOCTH B Pa3IHYHBIX
KU3HEHHBIX CUTYaAUMAX

HPaBCTBEHHbIE HOPMbI U [IEHHOCTH;

- OCO3HAHME JIMYHOI'O BKJIaJa B NOCTPOEHUE YCTOMYMBOIO
Oyaymero;

MeTanpeamMeTHblie pe3yabTaThbl:

OgiajeHne YHMBeEPCAJIbLHBIMHU PeryisiTHBHBIMHA
AEHCTBUAMU:

@) Camoopzanu3auyus:

- CaMOCTOSITEIBHO  OCYLIECTBJISITH  ITO3HABATEJIbHYIO
NeSTeNIbHOCTb,  BBIABIATH  NPOOJEMBl,  CTaBUTh WU
¢dbopmMynHMpoBaTh COOCTBEHHBIE 3aJaud B 00Opa30BaTENbHOU
NEeSTeIbHOCTH U KU3HEHHBIX CUTYaLUsX;

- CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH pelIeHHs] MpoOIeMbl ¢
Y4E€TOM UMEIOUINXCS PECYypCOB, COOCTBEHHBIX BO3ZMOKHOCTEM
U IIPEANIOYTEHUN.

- 0) camokonmpo:

- MCIIOJIb30BaTh MPUEMBI PE(PICKCHH AT OLIEHKU CUTYaIlHH,
BBIOOpA BEPHOTO PEIICHHUS;

- YMETb OLEHUBaTb PUCKM U CBOEBPEMEHHO IPUHUMAThH
pelIeHus M0 UX CHIKEHUIO;

CTPYKTYpUPOBAHUS, UHTEPIIpETAlUU u
NpeACTaBiIeHUs Y4eOHOW M Hay4YHO-TIOMYJISIpHOU
UHPOpPMALIMU; Ppa3BUTHE YMEHHH KPHUTUYECKOTO

aHaJIKM3a MoJy4aeMoil uHpopMaluu




OK 04

ddpexTBHO
B3aMMOAEeHCTBOBATL U
padoTaThb B KOJLUIEKTHBE U
KOMaH/e

JIn4HOCTHBIE pe3yabTaTbl B YaCTH LEHHOCTH HAYYHOIO
NMO3HAHMSA:

- OBJIaJiCHUME HaBbIKAMU  Y4eOHO-HMCCIeI0BaTEIbCKOM,
MPOEKTHOMN U COLMATIbHOM AEATEIbHOCTH

MeranpeamMeTHblie pe3yabTaThbl:
OBjianeHue yYHUBEpPCAJIbHBIMU
JeliCTBUSAIMH:

0) coemecmuan 0eamenabHoOCmy.

- IOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMaHJIHOU U
WHIUBUAYAITBHON paboOTHI;

- BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHUIl C
y4€TOM OOLIMX HHTEPECOB WM BO3MOXKHOCTEM KaxKIOro
YJIeHa KOJIJIEKTUBA;

- [pPUHUMATh  1EJIM  COBMECTHOM  JCSATEIHHOCTH,
OpraHu30BBIBATH M KOOPAMHUPOBATH JIEUCTBHUS 1O €€
JOCTH)KCHMIO: COCTABJIATH IUIAH JIEWCTBUM, paCIpeaciaTh
pOJIU ¢ y4eTOM MHEHHUI y4aCTHUKOB OOCYXKAAaTh Pe3yJIbTaThl
COBMECTHOH paboThI;

- OLIEHHUBAaTh KAYECTBO CBOETO BKJAJa M KaXJ0I0 YYaCTHUKA
KOMaHAbl B OOmMH pe3ynbTaT 1o pa3paboTaHHBIM
KpUTEPUSIM;

OBjajieHHe YHUBEPCAIbHBIMYU PeryJsiTHBHBIMU
JefiCTBUSIMU:

2) npunamue ceda u Opy2ux rooei:

- NPUHAMATh MOTHUBBI W ApPryMEHThl JPYTUX JIOAEH mpu
aHaJIM3€ PEe3yJbTaTOB JIEATENbHOCTH.

KOMMYHUKATHUBHBIMU

- OBJIaJeTh YMEHUSMU paboTaTh B TpYIIE C

BBITIOJIHEHUEM  PA3JIMYHBIX  COLMAIBHBIX  POJICH,
IUIAHUPOBaTh ~ paboOTy  Tpymmbl,  PaUOHAIBHO
pacrpeienarTh JESATeIbHOCTh B HECTaHAAPTHBIX

CUTYyallUsX, aJCKBAaTHO OI[CHUBAThH BKJIAJl KQXKIIOTO U3
YYaCTHUKOB TPYIIBI B PEIICHHE pPaccMaTPUBAECMOMA
poOJIeMBbI

OK 05

OcyuiecTBJIATH YCTHYIO H
NMUCbMEHHYIO
KOMMYHUKAIHUIO HA
rocy1apCTBEHHOM SI3bIKe
Poccuiickoit @enepaunu ¢
Y4eTOM 0CO0eHHOCTel

JIMYHOCTHBIE Ppe3yJabTaTbl B YaCTH 3CTETHYECKOIO
BOCIUTAHUS:

- OCTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOUYas ACTETHKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPy/Ia
1 OOIIIECTBEHHBIX OTHOIICHHIA.

B 00JIACTH MaTPUOTHIECKOTO BOCTTUTAHUS TTPOSIBIISTH:

-HCHHOCTHOC OTHOHMICHUC K T'OCYAAPCTBCHHBLIM CHUMBOJIAM,

- chopMHMpOBaTH  TNpPEACTaBIEHHE O  POJH
1 MecTe (GU3UKH B COBPEMEHHON Hay4HOW KapTHUHE
MHUpa, O CcHUCTeMooOpasyromeil poiau  (U3HKU
B DPa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTUH, O BKJIa/l€ POCCUMCKUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE HAYKHU;
NOHMMaHHe (PU3MUECKON CYNTHOCTH HaOII0aeMbIX
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COIIMAJIBHOIO "
KYJbTYPHOT'0 KOHTEKCTA

HWCTOPUYECKOMY M TMPHUPOJHOMY HACIEAUIO0, MaMATHUKAM,
TpaauuusaM HaponoB Poccun, noctmxenusm Poccun B Hayke,
HUCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPY/E;
MeTanpeamMeTHbie pe3yjabTaThbl:
OBJlaileHHe  YHHMBEpPCAJIbHBIMU
JeHCTBUSAIMM:

a) oouwienue:

- OCYIIECTBIIATh KOMMYHHUKAIIUU BO BCEX cepax jKU3HU;

- Pa3BEpHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUS C
HCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

KOMMYHHKATUBHBIMHA

SBIICHUH MHUKpPOMHpA, MaKpOMHpa U MEraMupa;
[IOHMMAaHHE poiiu poiiu ¢busuku
B (OpMUPOBAHUM KpPYyrozopa ¥ (PyHKIHOHAIbHOMN
IPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS TPAKTUYECKUX
3aj1au

OK 07

CopeiicTBOBATH COXPAHEHHIO
OKpY’Kawllel cpeabl,
pecypcociepexeHHI0,
NPUMEHSATH 3HAHUSA 00
U3MEHEeHUM KJIMMATA,
NPUHIUANIBI 0epesKINBOro
NPOM3BOACTBA, 3P(PeKTHBHO
AefCTBOBATH B
Ype3BbIYAHHBIX CHTYaAlMAX

JINYHOCTHBIE pe3yJabTaThbl B YaCTH JKOJOTHYECKOr0
BOCIIMTAHMSA:

- chOpPMHUPOBAHHOCTh  JKOJIOTUYECKOW  KYyIbTYpHI,
[IOHUMaHHe BIIUSTHUS COLIMAIBHO-OKOHOMUYECKHUX
MIPOLIECCOB HAa COCTOSIHUE MTPUPOIHON M COLUATIBHOM CPEeJibl,
OCO3HaHHWE IJIOOANBHOIO  XapakTepa  3KOJOTHYECKUX
npo0em;

- IUIAHHPOBAaHME M  OCYIUECTBICHHE JEHCTBUM B
OKpPY’KaIOILEH Cpeie Ha OCHOBE 3HAHUSA LIE€JIEH YCTOMUNBOTO
Pa3BUTHS YEJIOBEUECTBA;

- AKTUBHOE HENpUATHE JCHCTBUI, NPHUHOCAIIUX BpEX
OKpY>Karollen cpefie.

- chopMuUpOBaTh YMEHHS INMPHUMEHATH MOIyYEHHbIE
3HaHUSA [ OOBACHEHUS YCIOBUH INPOTEKAHUS
(bu3nyecKkux SBJICHUN B MPHUPOJE U Ui NMPHUHATUSL
IIPAKTHYECKUX PEIICHWA B ITOBCEJHEBHOM >KU3HU
IUtst obecriedeHusi 6€30MacHOCTH MPU OOpaIleHUH C
OBITOBBIMU npubopamu U TEXHUYECKUMU
YCTPOMCTBAMH, COXPaHEHHUs 3I0pOBbs U
COOIOZIEHUSI HOPM 3KOJIOTMYECKOrO IOBEACHUS B
OKpYy’Karolle cpeze; MOHMMaHUE HEOOXOAMMOCTHU
MPUMEHEHUS JOCTHKEHUH (QU3UKM U TEXHOJIOTHH
JUIsl paliMOHAJIBHOTO MTPUPOIOIIOIB30BaHNUS;

IIK 2.1. OcymecTBaars coop,
MOHHMTOPHUHT 1 00padoTKYy
AAHHBIX JJIsl IPOBECHUS
pac4yeToB (PMHAHCOBO-
IKOHOMHYECKHX MOKa3aTeIeH
OpraHu3anuu

Osaajnenne YHUBEPCAJIbHBIMHA
MO3HABATEJILHBIMH 1efiCTBUSIMU:

B) paboTa ¢ uHpopmMarueil:

- BIAJeTh HAaBBIKAMH TOJy4YeHUs wHHDopMammum U3
MCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBIIAThH
MOWCK, aHaM3, CHCTEMATHU3alMI0 W  WHTEPIPETALHNIO
nH(pOpMAaIIUU Pa3IMUHBIX BUJOB U MPEACTABICHUS;

- CO3lIaBaTh TEKCTHI B PAa3IUYHBIX (QopMarax C y4eToM
Ha3zHauyeHUs MH(OpMAIMK U LENEeBOM ayIuTOpHH, BHIOUpas
ONITUMAITEHYIO ()OPMY TIPEICTABIICHHUS U BU3yaTH3AIHH;
-OIICHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh HWH(OpMAINH,

Y4eOHbIMHU

IIpencraBusTs pe3yIbTaThI ¢buznyeckoro
JKCIIEpUMEHTa U (OpPMYJIUPOBATh BBIBOJABI Ha
OCHOBE ITHX PE3YyJIbTAaTOB;

- YMETh aHAIU3UPOBATh (PU3NYECKYIO HH(DOPMALINIO,
NOJy4yaeMyl0 M3 pa3HbIX MCTOYHHKOB (Cpe/ACTB
MaccoBoi uHpopManuu, cetb UHTEpHET U 1pyrue);
- BIQAECTb OCHOBHBIMM METOJaMU  HAY4HOI'O
MO3HAHUS  BEIIECTB M  (PUIUYECKUX  SBJICHUM
(Habmonenue, U3MEpEHHUE, AKCIIEPUMEHT,
MOJICIIUPOBAHNE)
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COOTBETCTBHE NMPABOBBIM U MOPAIBbHO-3THYECKUM HOpMaM;
-HCII0JIb30BAaTh CpeacTBa MH()OPMAITMOHHBIX
KOMMYHHMKAIIUOHHBIX TEXHOJOTUN B PEIICHUU KOTHUTHBHBIX,
KOMMYHHMKaTUBHBIX M  OpPraHM3alMOHHBIX  3aJa4  C
coOmogeHneM  TpeOOBaHMM  HAPrOHOMHUKH,  TEXHHUKHU
0€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE30MaCHOCTH;
- BJaJeTh HABBIKAMM  pACIIO3HABAHUS M 3aLIUTHI
uHdopManuu, THPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH

12




2. CTPYKTYPA U COJEPKAHUE YYEFHOM TUCHUIIINHBI

2.1. O0beM y4eOHOM TMCHUILIHHBI U BBl y4eOHOH padoThl

Buna yueOHoi padoThl

O0beM 4acoB
JIJIS1 32049HOT0

o0yueHust
O0bem o0pa3oBaTe1bHOI NPOrpaMMbl Y4eOHOM 1M CHHUIIIHMHbI 72
B TOM YHCIIE:
TeopeTuyeckoe o0ydeHue 2
NPaKTUYECKHE 3aHITUS 2
caMoCTosITeNIbHAs paboTa 68

IIpomeskyTOYHAs aTTEeCTALMSA:

auddepeHIUPOBAHHBIH

3a4yeT
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2.2. TemaT4yecKHi IJIAH U COJEPKAHNE JUCUUILIMHBI «DPU3NKA)

HaumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuaJia, NpaKkTu4eckue padorsl,
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst

O0bem
4Yacos JIs
3204HOI0
o0yueHust

dopmHpyeMble
KOMIIeTCHIIUH

Paszpnen 1.®Pu3uka 1 MeTOAbl HAYYHOI'0 TO3HAHUA

2

Tema 1.1
BBenenmue.

Conep:xaHue y4eOHOro MaTepuaJia

®u3uka - Hayka o mpupone. Hayunble Meroabl MO3HAHMS OKpyXkaromiero mupa. Ponb
JKCIIEPUMEHTa W TEOPUU B TMPOIECCe MO3HAHUS NPUPOIBI. DKCIEPUMEHT B (usuke.
MonenupoBanue (Gu3MuecKuX SBICHUM M mporeccoB. Hayunble rumortesbl. dusmdeckue
3aKOHBI U TeOpuH. [ paHUIBI MPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB. [IpUHITUIT COOTBETCTBUS.
Ponp u Mecto ¢Gu3uku B (GOPMUPOBAHHMU COBPEMEHHOW HAydyHON KapTHHBI MHpa, B
IIPaKTUYECKON JESITEIbHOCTHU JII0AEH

CamocrosiTesibHas padora

OKO03
OKO05

Pa3zgen 2.Mexanuka

13

Tema2.1
Kunematuka

Coaep:xaHue yueOHOro MaTepuaJia

Mexanunyeckoe nBmkeHrne. OTHOCUTEIPHOCTh MEXaHMYECKOTO ABMKeHusa. CucreMa oTcyeTa.
Tpaektopus. Ilepememnienue, CKOpOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHas CKOPOCTh) H
YCKOpPEHHE MaTepUaIbHON TOYKH, WX TMPOEKIHUU HAa OCH CHUCTEeMbl koopauHaT. CloxeHue
MEPEMEILECHUN U CIIOKEHHE CKOpPOCTEH. PaBHOMEpHOE U paBHOYCKOPEHHOE IMPSMOJIUHENHOE
nBkeHue. ['paduku 3aBUCUMOCTH KOOPJUHAT, CKOPOCTH, YCKOPEHUS, IYTH U TIEPEMEIICHUS
MaTepUuaIbHOW TOYKH OT BpeMmeHu. CBOOOIHOE MajgeHue. Y CKOpeHHe CBOOOTHOTO TMaIeHUsI.
KpuBonuneiiHoe nBukeHue. J[BUKEHHE MaTEpUAIBHOM TOYKM IO OKPYKHOCTH. YTJIOBAs
CKOpOCTb, JTMHEWHAas cKopocTh. [lepron n yacrora. L{leHTpOCTpEMUTENBHOE YCKOPEHUE

0,2

HpaKaneCKne 3aHATHUSA

N3mepenne MrHOBEHHOU CKOPOCTH.

HccnenoBanne COOTHOMIEHUSI MEXKY NYTSIMU, IPOMIECHHBIMUA TEJIOM 3a MOCIIEI0BATEIbHBIE
paBHbIE TIPOMEKYTKU BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHHUH C HAYAJILHOW CKOPOCTHIO,
PaBHOI HYJIIO.

N3yuenue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO

0,2

CamocrosiTesbHasi padoTa

OKO01
OKO02
OKO04
OKO05
OKO07
IIK 2.1
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Tema 2.2
JnHamuka

Conep:kanue y4eOHOTro MaTepuaa

IIpunnun otHocurensHOCTH ['amunes. Ilepsbiit 3akoH Hprorona. MHepuuanbHbIE CUCTEMBI
orcyeta. Macca Tena. Cuna. Ilpunuun cynepnosunuu cui. Bropoit 3akoH HeroToHa st
MaTepUaIbHOW TOUKM B MHepuuaibHON cucteme otcuera (MCO). Tperuit 3akon Hprorona
JUIS MaTepUalIbHBIX TOYEK. 3aKoH BcemMupHoro TtsaroreHus. Cuna Ttspkectu. Ilepas
KocMmHueckas ckopoctb. Bec Tena. Cuna ympyroctu. 3akon ['yka. Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUS W cuia TpeHus nokos. Kosdduument tpenus. Cuna
CONPOTUBIIEHUS TIpU JABW)KEHHMHM Tela B Jkuakoctu win rase. [locrynarenbHoe u
BpalllaTelbHOE JBIKEHHE a0COJIOTHO TBEPAOro Teslda. MOMEHT CHUJIbl OTHOCHTEIBHO OCH
BpanieHus. [1nedo cuibl. YcnoBus paBHoBecust TBepaoro tena B UCO

0,2

IlpakTH4yecKkue 3aHATHSA

N3ydenue nBuxeHust Opycka o HaKJIOHHOW IUIOCKOCTH 1O J€HCTBUEM HECKOJIBKUX CHJI.
HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B J€(POPMHUPOBAHHON MPYXKHUHE
Y PE3UHOBOM 00pa3Ile OT BEJIMYMHBI UX JehOopMaIiu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHMUSI

0,1

CamocrosiTesibHas padora

OKO1
OKO02
OK04
OKO05
OKO07
IIK 2.1

Tema 2.3
3aKOHbBI COXPAaHEHUs
B MEXaHHUKeE

Coaep:xanue y4eOHOIro MaTepHuaJia

Nmnynbc MarepuaabHOM TOYKHM, CHCTEMbl MAaTEpUAIbHBIX TOUYeK. KMIyabC cuiibl U
M3MEHEHHE UMITyJibca Teda. 3akoH coxpaHeHust ummynbca B MCO. PeakTuBHOE NBHKEHUE.
Pabora cuiel. MomHocTh cuiibl. Kunetnueckas sHeprus MarepuaibHON Touku. Teopema 00
U3MEHEHUN KuHeThueckoil sHepruu. IloreHumanbHas sHeprus. lloreHuumanbHas >Heprus
yrpyro aegopMupoBaHHON MpykuHBL. [loTeHIManbHAas SHEPrHsl Tena BOIM3M MOBEPXHOCTU
3emuu. [loreHnmanbHble M HEMOTEHIMANIbHBIE CUJIbl. CBSI3b paOOThl HEMOTEHIIMAIBHBIX CHJI C
U3MEHEHUEM MEXaHMUYECKON JHEPIMHM CHUCTEMBI Tel. 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPruu. YIpyrue v Heynpyrue CTOIKHOBEHUS

0,2

IIpakTHYecKHe 3aHATHA

N3ydeHue cBA3M CKOpOCTEN TeI MPU HEYIIPYTOM yape.
HccnenoBanue cBsi3u pabOTHI CHIIBI C U3BMEHEHHEM MEXaHWYEeCKOM YHEPTUH Tela

0,1

CamocrositesibHas padora

OKO1
OKO02
OK04
OKO05
OKO07
IK 2.1

Pa3nes 3.MosekyasipHasipu3nkan TepMOAMHAMHUKA

12,9

Tema 3.1

\ Conep:kanue y4eOHOTro MaTepuaa

0,2

OK 01




OcCHOBBI OCHOBHBIE TMOJOXEHUSA MOJICKYISIPHO-KUHETUYECKOW Teopuu. BpOoyHOBCKOE JIBHKEHUE. OK 02
MOJIEKYJISIPHO- Huddysus. Xapakrep IBUKEHUS U B3aMMOJACHCTBHSI YacTHIl BellecTBa. MoJenu CTpoeHus OK 03
KUHETHYECKON ra3oB, >KHJKOCTEH M TBEPIbIX Tel U OOBICHCHHE CBOWCTB BEIIECTBA HA OCHOBE JTHX OK 04
TEOPUH Mozene. Macca u pasmepsl moisiekys. KommuectBo BemiectBa. Iloctosinnas ABoraapo. OK 05
TennmoBoe paBHOBecue. Temmeparypa u ee usmepenue. lllkana temmneparyp Llenbcus. OK 07
Mopnens upeanbHoro rasa. OCHOBHOE YypaBHEHUE MOJEKYJISIPHO-KMHETUUYECKON Teopuu
uaeanbHOro raza. AOCOINIIOTHas TemIepaTypa Kak Mepa CpeJHell KMHETUYECKON SHepruu
TEIUIOBOTO ABMKEHMS yacTul rasa. [llkana temneparyp KenbBuna. YpaBuenue MeHieneeBa-
Kunaneiipona. 3akon /[lanbToHa. ['a3oBble 3akoHbl. M3o0mponeccel B HIEAIbHOM Trasze ¢
MIOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: H30TEPMa, H30X0pa, n3o00apa
IlpakTH4yeckue 3aHATUSA
N3mepenne maccel BO3AyXa KIACCHOM KomHare. lMccnenoBaHWe 3aBUCUMOCTH  MEXKIY 01
rapaMeTpamMy COCTOSIHUS Pa3pesKeHHOro rasa
CamocrosiTesibHast padoTa 4
Tema 3.2 Coaep:xaHue yueOHOro MaTepuaJia
OcHOBBI Tepmonunamuyeckasi cucreMa. BHYTpeHHssT SHeprus TEPMOAUHAMUYECKOW CHUCTEMBI H
TEPMOJAUHAMUKH crocoObl ee u3MeHEeHMsA. KonmyecTBO TEIUIOTHI W pabora. BHyTpeHHSS SHeprus
OJIHOATOMHOTO HWJEaIbHOTO ra3a. Buabl Teruionepenayu: TEIUIONPOBOAHOCTh, KOHBEKIIHS, OK 01
n3nydeHue. TermoeMKoCTh Tena. Y ielbHas TeIIOEMKOCTh BellecTBa. Koln4ecTBo TemaoThl OK 02
npu Ttemwnonepenaye. llepBblii 3akoH TepmoauHaMHMKU. [IpuMmeHeHMe mepBOro 3akoHa 0,2 OK 03
TEPMOJMHAMHUKHN K H3ompoueccam. ['paduueckas uHTepnperanus padoThl rasza. TerioBbie OK 04
MamuHbl. [IpUHIUNB TeHCTBUS TEIUIOBBIX MamiuH. [IpeoOpa3oBaHus SHEPTUU B TEIUIOBBIX OK 05
MamHax. Koadduuuent noneznoro nericteus (nanee — KIIJ) tennosoi mammubl. Hukn OK 07
Kapno u ero KIIJI. Bropoii 3akon Tepmoaunamuku. HeoOpaTuMocTh MpoIieccoB B IPUPO/IE.
DKOJ0rH4ecKue Mpo0IeMbl TEINIO3HEPTETUKH
IIpakTHYecKHe 3aHATHA 02
W3Mepenne yienbHOM TeMI0EMKOCTH ’
CamocrosiTesbHasi padoTa 4
Tema 3.3 Conep:kanue y4eOHOTo MaTepuaJa OK 01
ArperarHblie [TapooOpa3zoBanue U KOHAEHcanus. lcmapeHne W KHIEHHE. YJAelnbHas TeIUioTa OK 02
COCTOSHHS BEIIECTBA | MapooOpa3oBaHUs. 3aBUCUMOCTb TEeMIIepaTyphl KUIEHUS OT JAaBlieHUs. AOCOJIOTHas U OK 03
1 ($azoBbIe OTHOCUTENbHAS BIAXKHOCTH Bo3ayxa. Haceimennsiit nap. Teepnoe Teno. Kpucrannnueckue u OK 04
MePEX OBl amop¢Hbie Tena. AHHU30Tponusi CBOMCTB kKpuctamioB. Kuakue kpuctawibl. CoBpeMeHHbIE OK 05
Matepuanbl. [lnaBnenne U KpucTalmm3anus. YaelbHas TeruioTa riuaieHus. Cyomumarius. OK 07
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YpaBHEHHE TEIJIOBOTO OajlaHca

IIpodeccnonaibHO OpEHTHPOBAHHOE COJIePKAHUE (COEPKAHUE TPUKIIATHOTO
MO/1YJIfA)

HpaRTn'{ecmle 3aHATHSA

[IpakTuueckast pabora: TexHHUECKHE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE:
TepMomMeTp, Gapomerp. OmpeneneHue Macchl BO3Iyxa B KOMHATE€ HA OCHOBE M3MEpPEHUI

o0beMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphbl BO3/lyXa B HEH. 0.2
[Ipaktuyeckas pabora: TexHMUecKHe YCTPOHCTBA M MPAKTHYECKOE MPUMEHEHUE:
JIBUraTellb BHYTPEHHEIr0 CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHAULMOHEDP, TUTPOMETP U
IICUXPOMETp, KaJIOPUMETP, TEXHOJIOIMM IOJIyYE€HUS COBPEMEHHBIX MaTepUalioB, B TOM
qrciie HAHOMATepHalloB, U HAHOTEXHOJIOTUU
CamocrosiTesibHast padoTa 4
Pasnen 4.25ekTpoanHaMunka 11,8
Tema 4.1 Coaep:xaHue yueOHOro MaTepuaJia
DneKkTpocTaTuka Onextpuzanys Ten. JIeKTpuuecKuil 3apsaj. [IBa Buja sanekrpudeckux 3apsaaoB. [IpoBoaHuky,
JOUDJIEKTPUKA U TOJYHPOBOAHUKH. 3aKOH COXPAaHEHHUs  DJIEKTPUYECKOro  3apsija. OKO1
B3aumoneiictBue 3apsiioB. 3akoH Kynona. Onextpuueckoe mose. HampsikeHHOCTB OK02
JNEKTpUYECKOro mnouss. lIpuHmun cynepno3unmy — 3JIEKTpUYECKMX — Iojied. JInHum 0,2 OKO03
HaNpsOKEHHOCTH  dJIeKTpuyeckoro mois. PabGora cuim  31M€KTPOCTaTUYECKOTO  MOJISL. OKO04
[Torenunan. Pasnocte noreHiumanos. [IpoBOJHUKN U AUAIEKTPUKU B 3JIEKTPOCTATUYECKOM OKO5
nosie. J{ManexkTpuueckas MpoOHULAEMOCTh. DIEKTPOEeMKOCTh. KoHieHcaTOp. DNEKTPOEMKOCTh OKO07
IJIOCKOT0 KOHAEHCAaTopa. DHEPrusl 3apsDKEHHOT0 KOHJIeHcaTopa
IIpakTHYecKHe 3aHATHA 02
[TpakTrueckas padota: M3mepeHne 37eKTpOeMKOCTH KOHIEHCATOpa ’
CamocrosiTesbHast padora 3
Tema 4.2 Conep:xaHue yueOHOro MaTepuaJia
ITocTossHHBIM ONEKTPUUECKUN TOK. Y CIOBHS CYILIECTBOBAHUS 3JIEKTPUUECKOTr0 TOKA. MICTOUHMKH TOKa. OKO1
JseKTpuueckuil  Tok. | Cua toka. [locTossHHBIN TOK. Hanpspkenue. 3akon Oma [iist y9acTka Herd. DIeKTPUIecKoe OKO02
Toxu B pasnUUYHBIX | CONPOTHUBIEHHE. Y IEIBHOE CONPOTUBIIEHHUE BellecTBa. [locnenoBaTensHoe, mapaieabHoe, OKO03
cpenax CMeIllaHHOE COeIMHEHNE IPOBOAHUKOB. PaboTa anekTpuueckoro Toka. 3akoH Jxoyns- 0,2 OKO04
Jlenna. MOLIHOCTD 3JIEKTPUYECKOTO TOKA. JIEKTPOABIIKYILAs CUjla U BHYTPEHHEE OKO05
COIPOTHBIIEHUE UCTOYHHKA TOKA. 3akoH OMa 1715 MOJHOM (3aMKHYTOM) 3JIEKTPHUUECKOM OKO07

OCIIN. KOpOTKOC 3aMbIKaHHUC.
BJIGKTPOHHaSI MMPOBOAMMOCTE TBEPJABIX METAJIJIOB. 3aBHCHMOCTD COIIPOTUBJICHHUA MCTAJIJIOB
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oT TemnepaTypbl. CBEpXIPOBOAMMOCTh. JJIEKTPUYECKUM TOK B Bakyyme. CBoiicTBa
ANMEeKTPOHHBIX MydkoB. [lomympoBogHuku. CoOCTBEHHass W TPHUMECHAs MPOBOJUMOCTH
MOJIYTIPOBOTHUKOB. CaoiicTBa  p-Nh-mepexoja. [TorynmpoBOIHUKOBBIE  MIPUOOPHI.
DNEeKTpUYECKU TOK B PACTBOpAax MW pacijlaBax »dJICKTPOIMUTOB. JIEKTPOJUTHUYECKAS
qUccoumanusa. OJEKTPOJu3. OJEKTpUYecKuid ToK B razax. (CamMoOCTOSTEIbHBIA U
HECaMOCTOSTENbHBIN pa3psaa. Monnus. [1nazma

CamocTrosiTesbHasi padora

Tema 4.3
MarauTHOE MoJe.
DJIeKTpOMarHuTHast
WHIYKIAS

Copep:kaHue y4eOHOTro MaTepuaia

ITocTossmaBIe MarHuUTHL. B3amMoaeHcTBHE NOCTOSHHBIX MarHUTOB. MarumTHOE IIOJIC.
Bekrop marautHOM mHaykuuu. [lpuHiun cynepnosuuuu. JIMHUM MarHUTHOM HWHIYKUHUU.
KapTuHa nuHWN MarHMTHOW WHIYKLHMHU TOJS MOCTOSIHHBIX MAarHMTOB. MarHuTHOE MoJie
NMpOBOJHUKA ¢ TokoM. KapTuHa IMHMN T1OJsS JIJMHHOTO TMPSAMOrO MPOBOJHUKA U
3aMKHYTOTO  KOJIBLIEBOTO  MPOBOJIHUKA, KaTymkd C TokoM. OmbIT  Opcrena.
B3aunmopeiictBue npoBogHUKOB ¢ TokoM. Cuia AMiiepa, ee MOJlysb U HanpasieHue. Cuia
JlopeHua, ee MOAyJb M HampaBieHUE. J[BHKEHHE 3apsHKEHHOM YacTHIBI B OJJHOPOJIHOM
MarHuTHOM mosie. Pabota cuibl Jlopenna. SIBnenue snekTpomMaruuTHo uHaAyKuuu. [ToTok
BekTOpa MarHUTHOM WHAYKIHH. DJIC WMHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOM WHIYKIIUU
@apanesa. BuxpeBoe snekTpuueckoe 1mose. OJEKTPOABHKYILAS CHJIa WHAYKUUU B
MPOBOJHUKE, ABWKYIIEMCS MOCTYIATEIbHO B OJAHOPOJHOM MarHuTHOM mosie. [IpaBuio
Jlenna. HWunyktuBHOCTh. fBnenue camoumHaykuuud. IJIC caMoMHAYKUIMU. OHEprus
MAarHUTHOTO TIOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE T0JIe

IIpodeccnonaIbHO OpPHEHTHPOBAHHOE COAepKaHUE (COAEpPKAHHME IPHKJIAJTHOIO
MOYJIs1)

IIpakTHYecKHe 3aHATHA

[IpakTnueckast pabora: TexHuueckne YCTpPOHMCTBA U MPAKTUYECKOE IPUMEHEHHE:
9JIEKTPOCKOIL, 3JIEKTPOMETP, KOHACHCATOP, KONUPOBAJIBHBIN allapar, CTPYHHBIN IIPUHTED,
amIepMeTp, BOJBTMETP, PEOCTaT, UCTOYHUKU TOKA, 3JIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTUBJICHUS, BaKyyMHBIH MO,
TEPMHUCTOPBl U (POTOPE3UCTOPHI, MOJYNIPOBOJHUKOBBIN AMOJ, TadbBaHUKA, MOCTOSHHbIE
MarHuThbl, DJIEKTPOMArHUThI, JJIEKTPOJBUIaTEIb, YCKOPUTEIN HIIEMEHTAPHBIX YAaCTHIL,
WHJYKIIHOHHAs I1€Yb.

[IpakTuyeckas paborta: Mepbl 3JIEKTPOOE30MACHOCTH, HIEKTPOCTATHUECKasl 3allluTa,
3a3eMJICHHE YJIEKTPOIPUOOPOB, KOPOTKOE 3aMbIKaHHE

0,2

CamocrosiTesbHasi padoTa

OKO1
OKO02
OKO03
OKO04
OKO05
OKO07
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Pa3nen 5.Ko1ed0anus 1 BOJIHBI

11,8

Tema 5.1
Mexanndeckue 1
ANEKTPOMArHUTHBIE
KoJIeOaHus

Coaep:xaHue y4eOHOIro MaTepuaJia

KonebarenbHas cuctema. CoOoaHble koieOanus. ['apMmonuueckue kosneGanus. Ilepuon,
4acToTa, aMIUTUTyAa U (asza xonedbanuil. [IpyuHHBIN MasTHUK. MaTeMaTHYECKU MasSTHUK.
VYpaBHeHHEe TrapMOHUYECKUX KosiebaHui. KuHemarnyeckoe M JAMHAMHUYECKOE OIMCaHHE
KosebaTenbHOro JBIKEHHs. llpeBpaiieHne SHEpruM NpPU TapMOHUYECKHUX KOJICOAHHUSX.
CBs3b aMIUTUTY/ABI KOJI€OaHUH MCXOJHON BEIMUYUHBI C aMIUIUTY0H KoJeOaHUIl ee CKOpocTH
u yckopenus. Konebarenbubiii KoHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS
B UJCATbHOM KOJICOATEIbHOM KOHType. AHAIOIUA MEXIy MEXaHUYECKUMH U
AJIEKTPOMArHUTHBIMU Konebanusimu. ®opmyna TomcoHa. 3aKOH COXpaHEHHUS PHEPTUU B
ueaIbHOM KojeOaTeIbHOM KOHTYype. BeIHyXeHHbIe MexaHndyeckue Konedbanus. Pe3onanc.
Pe3onancHas kpuBas. BbIHy)XJI€HHBIE JIEKTpOMarHuTHble KojeOaHus. llepeMeHHBINH TOK.
CuHycOMJAIBHBII NEPEMEHHBI TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTYAHOE H
NCHCTBYIONEE 3HAYCHHWE CHJIBI TOKa W HampsbkeHus. Tpancdopmartop. I[Ipowm3Boactso,
nepegaya W MOTpeOJeHHE DJIEKTPUYECKOM HSHEpruu. OKOJOTHYECKUEe PHCKH HpHU
IIPOU3BOJICTBE DJIEKTPUYECKOM dSHepruu. KynbTypa HCHOJIB30BaHUSA DIIEKTPOIHEPIUU B
IIOBCEIHEBHOM JKU3HU

0,2

IIpakTnyeckue padornl:

HccnegoBannue 3aBUCUMOCTH nepuoaa MaJibIx KoJIeOaHMH I'py3a Ha HUTU OT MJIMHBI HUTHU U
MacCCHI rpysa. UccnenoBanme NEPEMCHHOT'O TOKAa B ICTIH M3 MOCICAOBATCIIBHO COCIMHCHHBIX
KOHACHCATOPA, KaTYIIKHU U pC3UCTOPA

0,2

CamocrosiTesibHas padoTa

OKO1
OKO02
OK04
OKO05
OKO07

Tema 5.2
MexaHu4deckue u
3JIEKTPOMArHUTHBIE
BOJIHBI

ConepxaHue y4eGHOro MaTepuaJjia

MexaHnueckne BOJIHBIL, YCI0BHs pacnpocTtpaHeHus. [lepron. CkopocTs pacpocTpaHEeHUs U
JuinHa BoyiHbL. [lomepeunble M mpojosibHblE BONHBL. MHTepdepeHuus u audpakuus
MeXaHU4ecKuX BOJH. 3ByK. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.
DONEeKTPOMarHUTHHIE BOJHBI. YCJIOBHUSI H3Iy4EHUS DSJIEKTPOMAarHUTHHIX BOJIH. B3anmHas
opueHTanus BeKTopoB E, B M v B anekTpomarHuTHOW BoyiHE B Bakyyme. CBolicTBa
ANIEKTPOMArHUTHBIX  BOJIH:  OTpPakK€HUE, TMpEJIOMIIEHHEe, MOoJsapu3anus, AUPpaKius,
uHTepdepeHys. CKOpOCTh AJIEKTPOMArHUTHBIX BOJH. lllkama 37I€KTpOMAarHUTHBIX BOJIH.
[IpumeHeHne 3IEKTPOMArHUTHBIX BOJIH B TeXHHKE M ObITy. [IpuHIUOBI paanocBsi3u U
TeneBuAeHN. Paguonokanysi. DJIIEKTPOMAarHUTHOE 3arpsA3HEHNE OKPYXAIOUIEH Cpeibl

CamocrosiTesibHasi paboTa

OKO01
OKO02
OKO04
OKO05
OKO07

Tema 5.3

Coaep:xxaHue yueOHOro MaTepuaJia

0,2

OKO01
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OnTuka

[IpsmonuHeliHOE pacnpoCTpaHEHUE CBETa B OJHOpOAHON cpene. Jlyu cera. OTpaxeHue
CBeTa. 3aKOHBI OTpakeHWsl cBera. llocTpoeHne U300paKEHHWI B IIJIOCKOM 3€pKaje.
[Ipenomnenue cBeTa. 3akoOHBI MpeloOMIIeHUs cBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHblil yroyl MoJHOTO BHYTPEHHETO
otpaxkenus. ucnepcus cBera. CinoxxHbplii coctaB Oesnoro cBera. L[per. CoOuparomme u
pacceuBaromiye JUH3bl. ToHKas nrH3a. POKYCHOE PACCTOSHUE U ONTHUYECKAas CHJIa TOHKOU
nun3bl. [locTpoenue n3o0paxkeHHil B coOHMparolux U pacceuBaroIux jauH3ax. dopmyna
TOHKOM JIMH3BL. Y BEJIMYEHHE, JaBaeMOe JIMH30U. [Ipenenbl mpuMeHnMOCTH TEOMETPUYECKOM
ontuku. WuTepdepenuuss cBeta. KorepeHTHble HCTOYHHKH. YCIOBUS HaONIOACHUS
MaKCUMyMOB W MHUHHUMYMOB B HHTEP(EPCHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX
KOTepEHTHBIX HMCTOYHUKOB. Jludpakuus cBera. JudpakumonHas pemerka. YciaoBue
HAOJIOZICHUSI TJABHBIX MAaKCUMyMOB IIPU MAJICHUM MOHOXPOMATHYECKOTO CBETa Ha
T pakmoHHyto perieTky. [lonspusanus cera

IIpodeccuonajibHO OpEeHTHPOBAHHOE COJlePKAHUE (COEPKAHUE TPUKIIATHOTO
MOIYJIs1)

HpaKanecmle 3aHATHUSA

[Tpaktuyeckas pabGora: TexHHYeCKME YCTPOHCTBA M IPAKTHUYECKOE IPUMEHEHHE:
ceificMorpap  3JIEKTPUYECKUH  3BOHOK, TIEHEpaTop IEpPEMEHHOI0  TOKa, JIMHUU
AJIEKTpOINEpeaay, My3bIKaIbHble HHCTPYMEHTBI, YIbTPa3BYKOBasl JUATHOCTHKA B TEXHUKE U
MeAMIIMHE, pajap, paAuOIPUEMHHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neusb, ouky, aymna,
¢doroanmapar, NMPOEKIMOHHBIM ammapaT, MHUKpPOCKON, TEJIECKOI, BOJOKOHHAs ONTHKA,
T pakUOHHAs peleTKa, MOIIPOU, TEIECKOIL.

[TpakTtuyeckas pabora: Buabsl usnyuennii. Bunsl ciektpoB. Criektpsl ucmyckanust. CrieKTpbl
noriouieHus. CnekTpaiabHblid aHanu3. CreKTpalbHbIe KIacchl 3Be31. YIbTpaduoneToBoe
uznydenue. MngppakpacHoe usnyuenue. PenrreHosckue jiyuu. Mx npupona u cBoiicTaa.
[IIkasia 3J1IeKTPOMAarHUTHBIX M3JIy4EeHUN

0,2

CamocrosiTesbHasi padoTa

w

OKO02
OKO04
OKO05
OKO07

Paznen 6.0cHOBBI crenuaabLHOM TCOPUH OTHOCUTECJIBbHOCTH

Tema 6.1
OcHOBBI TEOpUHN
OTHOCHUTEIIBHOCTH

Conep:xanue yueOHOro MaTepuasia

['panuLIBI TPUMEHMMOCTH KJIACCUYECKOW MeXaHUKH. [1oCcTynmarTsl crienuaibHON TEOPUU
OTHOCUTEILHOCTH: HHBAPUAHTHOCTh MOYJISI CKOPOCTH CBETA B BaKyyMe, ITPUHIIMIT
OTHOCUTENBHOCTH DUHINTENHA. OTHOCUTEILHOCTh OJTHOBPEMEHHOCTHU. 3aMeIJIEHUE BPEMEHHU
Y COKpAICHHUE TJTUHBI. DHEPTUS U UMITYJIHC CBOOOIHOM YacTuilbl. CBSI3b MAacChI C DHEprUuei
Y UMITYJIBCOM CBOOOHON YaCTHUIIbI. DHEPTHsI TOKOSI CBOOOTHOM YaCTHIIBI

OKO1
OKO02
OKO04
OKO05
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CamocrosiTesbHasi padora 4
Pa3znen 7. KBanToBas pusuka 12,3
Tema 7.1 Coaeprxanue yueOHOIro MaTepuaJa OKO01
OnemenTsl KBaHTOBOM | Dotonbl. Dopmyna [lnanka cBsa3u sHeprum (HOTOHA C €ro YacTOTOW. DHEPrHs M MMITYJIbC OK02
OIITUKHU ¢orona. OtkpeiTHe U uccnenoBanue (orordpdexra. Ombitel A.I'. CroseroBa. 3akoHBI OKO04
dboroaddekra. VYpaBHenue DOiHmrTerHa s dorodddekra. "KpacHas rpanuma OKO05
dororddekra. lapnenue ceera. Onbithl [1.H. Jlebenera. Xumuueckoe NeiCTBHE CBETA OKO07
CamocrosiTesbHasi padoTa 4
Tema 7.2 Conep:kanue y4eOHOro Mmarepuasa
CrpoeHnue atoma Mogens aroma Tomcona. Ombitel Pesepdopna mo ucCCIeIOBaHHIO CTPOCHUS aTOMA.
[Inanerapnast mozaens aroma. Iloctynarel bopa. M3nydenue u norsomeHue (GpOTOHOB MpU OKO1
[Iepexo/ie aToMa ¢ OJHOI0 YPOBHS 3HEpPIrUU Ha Apyroi. Buasl crekrpoB. CrnekTp ypoBHEH OK02
SHEpruM aroma Bojopoja. BonHoBble cBoiictBa wactul. Bomuel ge  bpoins. OK04
KopnyckynspHo-BoiaHOBOHN qyanu3M. Audpakius 31eKTpoHOB B KpucTauiax. CIOHTaHHOE U OKO05
BBIHY)KJICHHOE U3JIydyeHHE. Y CTPONCTBO M MPUHLUI paboThl Jlazepa
IIpakTnyeckue 3aHATHSA 01 OKO7
ITpakTryeckas pabora: HaOnroneHue qMHeHyaToro cekTpa ’
CamocrosiTesibHasi padoTa 4
Tema 7.3 Coaepxkanue yueOHOIro MaTepuaJia
AToOMHOE S71pO Metonbl HaOMIOIEHUS M PETUCTPALIUH SJIEMEHTapHBIX YacTUll. OTKPBITHE PaAHOaKTUBHOCTH.
OmneiTel Pesepdopna mo ompeneneHuro cocraBa paguoaKTHUBHOrO u3nydeHus. CBoiicTBa
anb(a-, Oera-, ramMma-u3nydyeHHs. BiusHue paJuOaKTUBHOCTH Ha JKUBBIE OPraHU3MBI.
OTtkpsiTHE NTpoTOHA U HelTpoHa. HykionHass Mmonens anapa ['eiizenOepra-lBanenko. 3apsn OKO1
aapa. MaccoBoe uucio sapa. Mzotomsl. Anbda-pacnan. DNEeKTPOHHBIH U MO3UTPOHHBIH OK02
Oera-pacnaj. ['amma-u3nydyeHue. 3aKOH paiiOaKTUBHOTO paciaja. DHEpPrusl CBsI3U HYKJIOHOB OK04
B szape. SAnepusie cunbl. JlegexT mMaccol sapa. SnepHble peakuuu. JleneHue U CUHTE3 szep. OKO5
SAnepuwiii  peaktop. TepmosiaepHblii cuHTe3. [IpoOrembl M NEpCHEKTUBHI  sIEPHOM
SHEPreTUKU. DKOJIOTUYECKHE aCHEeKThl SAEPHON SHEPreTUKU. ODJIeMEHTapHbIE YacTHIIBI. OK07
OTtkpbiTHE IO3UTPOHA. DYHAAMEHTAIBHBIE B3aUMOJEHCTBHS
IIpakTHYecKHe 3aHATHA 02
[IpakTuueckas pabora: MccienoBanue TpekoB yacTHI] (110 TOTOBBIM GoTorpadusim) ’
CamocrosiTesbHasi padoTa 4
Pazjen 8.9/ieMeHTHI ACTPOHOMMH H ACTPOPUZUKHU 4,2
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Tema 8.1
OeMEHTBI
aCTPOHOMUU U
acTpo(U3HUKH

Conep:kanue y4eOHOTro MaTepuaa

Bun 3BesgHoro HeOa. Co3Be3qus, sSIpKHE 3BE3/bl, IUTAHETHI, WX BUAUMOE JIBIKEHUE.
Conneunas cucrema. Ilmanersl 3eMHoOW rpynnbl. I[lmanersi-ruranTtel. Manble Tena
Conneunoii cuctembl. Comune, ¢ortochepa u armochepa. ConHedHas aKTUBHOCTD.
Hcrounuk sHeprum CoiHIa W 3Be3A. 3BE3/bl, MX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETHUMOCTbD, PAJINyC, TEMIIEPATypa, UX B3aUMOCBS3b. 3BE3/bl INIABHOHN MOCIIEI0BATEIIEHOCTH.

3aBUCUMOCTD ''Macca - CBETUMOCTB' JJIsl 3BE€3]1 IJIaBHOM MMOCJIEI0BATEIbHOCTU. BHYTpeHHEee 811285
ctpoenue 3Be31. CoBpeMEHHbIE TIPEICTABICHUSI O TPOUCXOXKIEHUU U 3BoJirou CoiHIa U 0,2 OKO03
3Be3/. DTanbl XKU3HMU 3Be3l. Muteunslid [lyts - Hama [Mamaktuka. CrivpanbHas CTPYKTypa OKO5
lNanaktuku, pacnpeneneHue 3Be3l, raza u neuid. Ilonoxenue u asuwxenue CosHuoa B OK07
lanaktuke. Ilnockas u cdepuueckas mnoxacucrembl ['amaktuku. Tumbl ranakTHK.
Pannoranaktukyu u kBasapsl. UepHbIE AbIpHl B sApax TajlakTuK. BceneHHas. Pacmmpenue
Bcenennoii. 3akon XaO6na. PazOeranue ranaktuk. Teopust Bombimoro B3pbiBa. Mogenb
«ropsiueil Beenennoi». Macmrabnas ctpykrypa Beenennoil. Meraranaktuka. Hepemiennbie
po06JIeMbl ACTPOHOMUU
CamocrosiTesbHasi padoTa 4

Bcero: 72
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3. YCJIOBUA PEAJIM3ALIUU ITPOI'PAMMBI JTUCHUITJIMHBI

3.1. TpeGoBaHusi K MUHMMAJILHOMY MaTepPUATbHO-TEXHUYECKOMY 00ecnedeHUI0
Peanuzanus mporpaMMbl IUCHUILTAHBI TpeOyeT HaMu4us yueOHOro KabuHeTa.
Oo6opynoBanue yueOHOro KabMHeTa:

- T0CaJ0YHbIE MECTa 10 KOJIMYECTBY 00yJarOIIHXCS;

- pabouee MECTO MpEnoaBaTes;

- KOMIUIEKT Y4eOHO-METOINYECKUX MaTepraioB «Du3uka.

TexHuveckue cpeacTBa 00yUeHHS:
- KOMIIBIOTEP C IPOrPaMMHBIM O0ECIIEUEHUEM;
- 3KpaH U MYJIbTUMEIUAIPOEKTOP

3.2. UndopmanuonHoe obecnieueHue 00y4eHust

Jisa peanuzanuu MporpaMMbl OUOIHOTEUHBINH (GOHII 00pa30BaTENBHON OpraHU3AINH
UMeeT TMe4yaTHbIe W/WIK DJIEKTPOHHBbIE OO0pa3oBaTeibHble U HHPOPMAIMOHHBIE PECYPCHI,
PEKOMEHI0BaHHbBIE JJIs UCIIOJIB30BaHUs B 00pa30BaTeIbHOM IMPOIIECCe.

Ilepeuenn peKoMeHIyeMbIX Y4eOHbIX U3IaHMH, HNuTepHeT-pecypcos,
JAOTOJIHUTEIbHOM JIUTEPATYPhI

OcHOBHBbIC MCTOYHUKH:

1. Msakumes, I'. S., Byxosues, b. b., Corckuit, H. H. / Tlox pen. [lapdentseBoit H. A.
Ouszuka. YueOnuk 1 10 k. — M.: M3garensctBo «lIpocBemenuey, 2019. — 416 c.

2. Msxumes, I'. 5., Byxosues, b. b., Uapyrun, B.M. / Ilox pen. IlapdentreBoit H. A.
Ousuka. Yueonux st 11 k1. — M.: M3parensctBo «lIpocBemenuey, 2019. — 399 c.

JlonoJiHuTeIbHbIE HCTOYHUKH:
1. I'yceitxanoB M.K. EcrtectBo3Hanue: y4yeOHuk u mnpaktukym s CIIO / M.K.
I'yceiixanoB. — 8-e u3n., nepepad. u gon. — M.: M3natensctBo FOpaiit, 2016. — 442 c.

2. Camotinenko IL.U. ®dusmka st npodeccwii W CHENHATBLHOCTEH CONHAaIbHO-
HKOHOMHUYECKOTO ¥ TYMaHUTApHOT0 Mpoduieil: yueOHUK JUIs CTYI€HTOB YUPEXJICHUH CpeHero
npod. Obpazoanusi / [I.U. Camoitnenko — 7-¢ u3n., crep. — M.: M3naTenbCkuii HEHTP
«Axagemus», 2014. — 496 c.

IHepeuens UHTEpPHET-pECypCcoB:

1. Enunas xommekmust 1u@poBbIX 00pa3oBaTeIbHBIX pPecypcoB. — Pexum moctyma:
http://school-collection.edu.ru/catalog/pupil/?subject=30

2. KM-mikona. — Pesxxum mocryma: http://www.km-school.ru/;

3. Orkpeitas  ¢usuka. — Pexum  gocryma:  http://www.physics.ru/courses/
oppart2/design/index.htm;

4. ITnarpopma SAKnacc — Pexxum nocryna: http://www. yaklass.ru /;

5. Poccwuiickas anekTponHas mikosia — Pexxum moctyma: http://www.resh.edu.ru/;

6. ®usuka.ru. — Pexxum goctyna: http://www.fizika.ru;

7. ®UIIN (BIIP 11 xnacc) — Pesxxum mpocryma: http://www.fipi.ru /;

8. DnexrponHblit yueOHUK ¢u3uku — Pexxum goctyna: http:// www.physbook.ru/.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUWA JTUCIIUITJIMHbI

KOHTpOJIB M OLCHKA PAaCKPBIBAOTCA YCPEC3 NUCHHUINIMHAPHBIC PE3YJIbTAThl, YCBOCHHBIC

3HaHUS ¥ MPUOOPETEHHbIE CTYyICHTAMU YMEHUs, HalpaBIeHHbIe Ha (OPMHUPOBAHUE OOIINX H

npodecCHOHATEHBIX KOMIICTCHITUH.

Kon m nHanmenoBanue
DopMUpPYeMBbIX KOMIIETCHIH I

Pasznen/Tema

THI olleHOYHBIX
MeponpUSTHIA

OKO1.Bei6upatscrocoOsl P.2.Temn1 2.1, 2.2, 2.3

peulieHus 3aaa4 P.3.Temrr 3.1, 3.2, 3.3

poheCCHOHAIBHON P.4.Temn1 4.1, 4.2, 4.3

JICATEbHOCTH IPUMEHHUTENBHO | P 5 Tenpr 5.1, 5.2, 5.3

K pa3JIMYHBIM KOHTEKCTaM P.6.Tema 6.1
P.7.Temr1 7.1,7.2,7.3
P. 8.Tema 8.1

OKO02. Ucnons30Bath P.2.Temr1 2.1,2.2,2.3

COBPEMEHHBIE CPEJCTBA IIOUCKA, | P, 3 Temsr 3.1, 3.2, 3.3

aHaJln3a U MHTCPIPCTAllUU P.4.Temsr 4.1, 4.2,4.3

uHpopmarum, u P.5.Tems 5.1,5.2,5.3

MH()OPMALIMOHHBIC TEXHOJOTUN P 6.Tema 6.1

JULA BBITIOTHCHHA 3zv111aq P.7.Temr1 7.1, 7.2, 7.3

podeccuoHaIbHOM

JIEATEIbHOCTH P.8.Tema 8.1

OKO3. ITnanupoBatb P.1.Tema 1.1

U peaan30BbIBaTh cOOCTBEHHOE | P. 3.Temsnr 3.1, 3.2, 3.3

npodeccuoHaIbHOE U P.4.Temn1 4.1, 4.2, 4.3

JUYIHOCTHOE Pa3BUTHE, P. 8. Tema 8.1

IIPEANTPUHUMATEIBCKYIO
JeSITENIbHOCTD B
npodeccuoHanbHOM chepe,
HCI0JIb30BATh 3HAHUS IO
MIPaBOBOW M (PMHAHCOBOM
IPaMOTHOCTH B Pa3InYHbIX
YKU3HEHHBIX CUTYaIUsIX

OKO04. 3ddextuHO P.2.Temn1 2.1,2.2,2.3
B3aHMOﬂeﬁCTBOBaTB nu pa60TaTB P. 3.T€MI)I 31, 32, 33
B KOJUDICKTUBC 1 KOMAaH/IEC P. 4.TGMBI 41’ 42, 43
P.5Temsr 5.1,5.2,5.3
P.6.Tema 6.1
P.7.Temsr 7.1,7.2,7,3
OKOS5. OcymectBnsath yctHyio U | P. 1.Tema 1.1
MMHUCbMCHHYI0 KOMMYHHUKAITUIO P.2.Temn1 2.1, 2.2, 2.3.
Ha roCy1apCTBCHHOM $3bIKE P. 3.Temsr 3.1, 3.2, 3.3.
Poccuiickoit denepanun ¢ P.4.Temsr 4.1, 4.2, 4.3
yueToM ocobeHHOCTeH P. 5.Temsr 5.1, 5.2, 5.3.
COMUAJIBHOTO U KYJIBTYPHOTO P. 6.T6Ma 61
iontexera P.7.Temb 7.1, 7.2, 7.3
P. 8.Tema 8.1
OKO07. CongiicTBOBaTh P.2.Tems1 2.1,2.2,2.3

- YCTHBIH OIIpOC;
- (pOHTAIBHBIN OMPOC;

- OIIeHKa MPAKTHYECKHIX
pabor (pemenue
Ka4eCTBEHHBIX M PAaCUETHBIX
3a/1a4);

- HaOmoJeHue M  OLEHKa
peleHus Kelc-3a1ay;

- HaOJroleHMe U OLIeHKa
JIETIOBOM UTPBI;

- muddepeHIpOBaHHbIN
3a4er.
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COXPAHEHUIO OKPYKAIOLIEH
CpeIbl, pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS 00
HM3MCHCHHUU KJIMMaTa,
MIPUHITUTIBI OEPEKITHBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX
CUTYyAILUSIX

P.3.Temsr 3.1, 3.2, 3.3
P.4.Temr1 4.1, 4.2, 4.3
P.5.Temsr 5.1,5.2,5.3
P.7.Temsr 7.1, 7.2

P. 8.Tema 8.1

[TIK2.1. OcymecTBasTh cOop,
MOHHUTOPHUHT ¥ 00paboTKy
JTAaHHBIX JIJISl IPOBECHUS
pacdeToB pUHAHCOBO-
HKOHOMHYECKUX MOKa3aTesen
OpraHu3alu

P.2.Tems1 2.1,2.2,2.3
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