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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT PAMMBI
OBIIIEOBPA3OBATEJIBHON JUCIHUATLIAHBI

OomeoOpa3zoBarenbHas  gucuuiuinHa — «®Dusukay — sBiseTcs  00SM3aTENbHON  YacThiO
0011e00pa3oBaTeIpHOrO UKIa 00pa3oBaTelbHON mporpammbl B cootBercTBHU ¢ T'OC CITO
44.02.01 JomkoJbHOe 00pa3oBaHue

1.2. lenu u niIaHupyeMble Pe3yJabTaThl 0CBOECHHS THCIIUIIHHBI:
1.2.1. leau (ucUNJINHbI:
Conepskanue mporpaMmbl 0011e00pa3zoBaTeIbHON MUCHUIUIMHBI DU3KMKa HAMpaBICHO Ha
JOCTHIKEHHE CIICTYIOIINX TIeICH:

® (opMupoBaHHE Yy 00yYaIOIINXCS YBEPEHHOCTH B LIEHHOCTH 00pa30BaHUs,3HAYMMOCTH
¢u3nyecKkux 3HAHUM [  COBPEMEHHOTO  KBaJU(UIMPOBAHHOTO CIEUUATNCTa  IPH
OCYILIECTBJICHUH €T0 MPO(EeCcCHOHAIBHOM 1eATENbHOCTH;

® (opmMUpOBaHHE €CTECTBEHHO-HAYYHON TPaMOTHOCTH;

® oBiajeHue crenupuyeckod CcUCTeMON (GU3NYECKHX MOHATUH, TEPMHUHOJIOTHEH H
CHMBOJIHKOM;

® OCBOEHHE OCHOBHBIX (DH3NUYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIAJICHUEC OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHMS IMPUPOJIBI, UCTIOIH3YEMBIMHU B
¢uszuke (HAOMIOJEHWE, ONUCaHWEe, W3MEPEHHE, BBIJIBIDKCHHE THUIOTE3, IPOBEICHHE
IKCIIEPUMEHTA);

® OBIJIaJIcHNEe YMEHUSAMH 00pabaThIBaTh JAaHHBIE SKCIIEPUMEHTA, OOBICHATHIONYICHHbBIE
pe3yNbTaThl, YCTAHABIMBATh 3aBUCUMOCTU MEXIY (PM3MUECKUMHU BEIMYMHAMU B HaOJI01aeMOM
SIBIICHUH, JI€TIaTh BHIBOIbI;

® (hopMUpOBaHHE YMEHHUS peliaTh (GU3nUecKre 3aJaun pa3HbIX YPOBHEH CIIOKHOCTH;

® pa3BUTHE TO3HABATENbHBIX HWHTEPECOB, HWHTEIUICKTyaldbHBIX M  TBOPUYECKUX
CHOCOOHOCTEH B mpoliecce MPUOOpETEeHUsl 3HAHHU C MCIOJIb30BAHUEM PA3IUYHBIX HUCTOYHHUKOB
uHOpPMAllUd U COBPEMEHHBIX HH(MOPMALMOHHBIX TEXHOJOTUH; yMEHUU (OpMYyIUpOBaTH U
000CHOBBIBATh COOCTBEHHYIO MTO3UIIMIO 110 OTHOIICHUIOK (pr3ndecKoil HHPOpMaIuH, OTydaeMoit
U3 pa3HbIX UCTOYHUKOB;

® BOCHHUTAHME YyBCTBA T'OPAOCTHU 32 pOCCHﬁCKYIO (1)I/ISI/IIIGCKYIO HAYKYy.

1.2.2. Ilnanupyemblie pe3yabTaTbl 0CBOCHHS 0011€00pa30BATEbHOM M CUUILIHHBI
B cootBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
O6mue xomnerenuuu (nanee — OK) u npodeccuonanbubie komnereHuu (nanee — 1K)
®T'OC CIIO B COOTHECEHHH C TIMYHOCTHBIMHU, METAITPEIMETHBIMH M IIPEIMETHBIMH PE3yJbTaTaMu
oOyuenus 6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrapiieHsl B Ta0NUIIE:



Kox 1 HamMeHOBaHUE
(popmupyembIx
KOMIIEeTeHI M ii

OK 01. Berbupats crioco0sl
pereHus 3a1a4
npodeccCuoHaIbHOM
JESATeTbHOCTH TPUMEHUTEIHHO
K Pa3JINYHBIM KOHTEKCTaM

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

JIngHOCTHBIE PE3yJAbTAaThl JOJDKHBI OTpa)kaTb B YacTH
TPYAOBOTO BOCIIUTAHHUS:
- TOTOBHOCTb K TPYAY, OCO3HaHUE LIECHHOCTHU MacTepCTBa,

TPYyI0JII001E;

- TOTOBHOCTh K AKTUBHOM JIeITEIIbHOCTU
TEXHOJIOTHISCKOM

H COIMAILHOM HaIpaBJIEHHOCTH, CITOCOOHOCTD
WHUIIMUPOBATh,  IUIAHUPOBATbh W CaMOCTOSATEIHHO

BBITIOJTHATE TaKYIO JESATCIIEHOCTE;
- HMHTEpeC K pa3imuyHeiM chepam mpodeccrnoHambHOM
NeSITENIbHOCTH,

- TOTOBHOCTH MW CIIOCOOHOCTH K  OOpa30BaHUIO
1 caM000pa30BaHUIO Ha IPOTSHKEHUU BCE KU3HU;
MertanpeameTHble pe3yinbTaThl JOKHBI OTPAaXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEJIbHBIMU JICHCTBUSAMHU:

a) 6a30BBIC JIOTUUECKHE JICHCTBHUS:

CaMOCTOSITENIBHO  (pOPMYJIHPOBATh M AKTyaJIM3UPOBATh
npobiemy, paccMmarpuBarh ee
yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS

0000111eHH;

BCCCTOPOHHC,

JUIi  CpaBHEHMs, KilaccuuKaluu U
OTIPENEIIATh LEIN AEATENbHOCTH, 3aJaBaTh NIapaMeTphl U
KpPUTEPHH

UX  JOCTH)KCHMSI;  BBIABIATH  3aKOHOMEPHOCTH U
IIPOTUBOPEUHS

B pacCMaTpUBAEMBbIX SBJICHUSAX

0) 6a30BBIC HCCIIEAOBATECIIBCKUE ACHCTBUS:

I[I/ICIII/IHJII/IHapHBIe

[TP6 1. ChopMupOBaHHOCTH TMPENCTABICHUH O POJIH
U Mecre (U3MKA M acTPOHOMHU B COBPEMEHHOMU
Hay4YHOH KapTHHE MHUPA, O CHCTEMOOOpa3yromeil posu
¢uznku

€CTECTBEHHBIX

B  pa3BUTHUHU TEXHUKU H

HayK,
COBPEMEHHBIX TEXHOJIOTHWA, O BKJIAJE POCCHMCKUX H
3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKU;
NOHMMaHHE (PU3UYECKOM CYHIHOCTH HaOII01aeMbIX
SBICHUH MHUKPOMHpA, MaKpOMHUpa © METaMHpa;
MMOHUMAaHHE ponu

B  MPAKTUYECKON  AECATEIBHOCTH
JANbHENIIEM HAyYHO-TEXHUYECKOM pa3BUTUU, PO
bu3uKu

B (OopMHUpPOBAaHHUU Kpyrozopa U (HYHKIMOHAITLHON

TpaMOTHOCTHU YCJIOBCKa I PCHICHUA MPAKTUUCCKUX

aACTPOHOMHUHU
YeloBeKa U

3ajad;

I[TP6 2. CdopmMHpOBAaHHOCTh YMEHHH paclo3HaBaTh
busznveckue sBICHUs (MPOIECChI) M OOBICHATH
UX Ha OCHOBE H3YYEHHBIX 3aKOHOB, PaBHOMEPHOE
U PaBHOYCKOPEHHOE MpPSMOJIUHEHHOE
CBOOOJHOE MaJieHUE TeJ, BIKEHHE MO OKPY>KHOCTH,
B3aMMOJICHCTBHE Kosie0aTeNbHOE

JBHMOKCHUC,
HHCPpLIUA, TCII,
BOJIHOBOC JABHKCHHC,

CTPOCHUC

JBW)KCHUE,  PE30HAHC,
muddys3us, OpOYHOBCKOE
KUJIKOCTCH M TBEPIBIX Tell, M3MEHEHHE o0beMa Tel
npu HarpeBaHUu (oXJaKICHUN ), TEIUIOBOE

JIBIDKEHHE,

PaBHOBCCHUEC, UCIIAPpCHUC, KOHJACHCAIUA, IIJIABJICHUC,



- BJAJETh HaBBIKAMH Y4eOHO-HCCIEAOBATEIbCKOW U

HpOGKTHOfI JACATCIBbHOCTH, HaBbIKaMU paspcliCHuAd
npoOrem;

- BBIABIIATH MPUYUHHO-CJICACTBCHHLIC CBs3H u
AKTyaJIu3upoBaTh 3aaady, BbLABUI'aTb THUIIOTEC3Y €€

peHICHI/Iﬂ, HaXOIUThb aprMeHTBI JIA  10Ka3aTeIbCTBA
CBOUX YTBEP)KJCHUH, 3a7aBaTh MApaMETpPbl U KPUTEPUHU
pelICHHUS,

- aHaHH3I/IpOBaTB HOJ'Iy‘IGHHI)IC B X0I¢€ peHIeHI/ISI 3a1a49u
pe3y.]'H)TaTBI, KpI/ITI/I'—IeCKI/I OLICHUBATHh UX )IOCTOBepHOCTB,
HpOFHO3I/IpOBaTI) N3MCHCHHUEC B HOBBIX YCJ'IOBI/U{X;

- YMGTB HepeHOCI/ITB 3HAHUA B HOSH&B&TGHBHYIO 158
HpaKTI/I‘-IeCKYIO YacCcTH JKHU3HCACATCIbHOCTH,

- YMETh MHTETPHUPOBATH 3HAHMS M3 Pa3HBIX MPEIMETHBIX
obOnacreii;

- BBIJBUTATh HOBBIC HJICH, MpeIjaraTh OPUTHHAIbHBIC
MTOIXOJIbI M PEIICHUS;

- MPOSIBJIATH CIOCOOHOCTh MX MCIOJIb30BAHUS B
MI03HABATCIIBHON M COLIMAILHOM MPAKTHKE

KpUCTAJUIN3AaLIMs, KUIIEHUE, BIAYKHOCTh BO3/yXa, CBA3b
CpeaHel KUHETUYECKOM SHEPTUU TEIJIOBOTO ABUKEHUS
MOJIEKYJT ¢ aOCOJIIOTHOM TeMIlepaTypoil, MOBBIIICHUE
JTaBIICHUS rasa npu ero HAarpeBaHUU
B 3aKpbITOM COCYIE,

COCTOSHUSA Ta3a B HM30IIpOLECCAX; DJICKTPpU3alUsa TCI,

CBA3b MEXAY MapaMeTpaMu
B3aMMOJICHCTBUE 3aps/10B, HArPEBAaHNE MPOBOJHUKA C

TOKOM, B3aNMOJICHCTBHE MartimToB,

SJICKTPOMAardHuTHas1 MHAYKIHA, I[CflCTBHC MAar"duTHOI o
I1OJIA Ha IIPOBOAHHUK C TOKOM
n HBHX(YMHﬁCﬂ 3apsad, SJJICKTPOMAarHuTHLIC KOJIeOaHUs

¥ BOJIHBI, TPSIMOJIMHEHHOE PACIpOCTpPaHEHUE CBETA,

OTpaXEHHUE, MpeIoMJIICHHE, uHTepdepeHIHs,
nudpakius

n MoJIsIpy3aiusl  CBETa, JTUCTICPCHS CBETA;
dboTosnekTpudeckuii 3G ¢deKT, CBETOBOE JaBJICHUE,
BO3HMKHOBEHHE  JIMHEWYAaTOTO  CIEKTpa  aToMa
BOJIOpO/IA, €CTECTBEHHAs u HCKYCCTBEHHAs
PaIMOAKTUBHOCTD;

[1P6 3. Bnanenune OCHOBOIOJIArarOINMHU
bu3nIeCKUMU MOHSATHSIMH u BEJIUYHNHAMU,
XapaKTepU3YIOIIIMHU dbuzndeckue MIPOIIECCHI
(CBsA3aHHBIMM ~ C  MEXAHMYECKUM  JBWIKCHHEM,

BSaHMOﬂeﬁCTBHeM TCJI, MCXaHNYCCKNMU KoJIe0aHUIMHU

U BOJIHAMH; ATOMHO-MOJICKYJIAPHBIM  CTPOCHUCM
BCIICCTBA, TCINIOBBIMHU ITPOUCCCAMU; DJICKTPUICCKUM U
MarouMTHBIM QJICKTPUYICCKHUM

KOJIEOaHUSIMUA U

MTOJISIMH, TOKOM,

SJICKTPOMAIrHUTHBIMHA BOJIHaAMH,
OIITUYCCKHMMMHU ABJIICHUAMHU, KBAHTOBBIMHU SBJICHUAMMU,

CTPOCHHUEM aToMa n aTOMHOI'O sapa,



PaAMOAKTUBHOCTHIO); BJIaJICHUE OCHOBOIOJIAraIOIUMU
ACTPOHOMUYECKHUMHU  TIOHSATHSIMH, TO3BOJISIOLIUMU
XapakTepu30BaTh IPOLECCHl, MNPOUCXOJAIIME Ha
3Be37aX, B 3BE3IHBIX CHCTEMaX,
B MEKTaJTaKTHIECKOH cpejie; IBIKCHNE HEOSCHBIX Te,
SBOJIIOLIMIO 3B€311 M BeelmeHHoM;

[IP6 4. BrnageHue 3aKOHOMEPHOCTSMH, 3aKOHAMU
U TeopusMH (3akoH BcemupHoro Tsrotenus, I, 1T u 111
3akOoHbl HbIOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPrUH, 3aKOH COXPAaHEHHS HUMITYJIbCA, MPUHIIUIT
CYNEpHO3UIMA  CHUJI, TPUHUHUI PABHONPABHOCTHU
WHEpPLUHMAIbHBIX CHUCTEM  OTCYETa; MOJIEKYJISIPHO-
KUHETUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, ra30BbIE
3aKOHbI, TEpPBBIM 3aKOH TEPMOJUHAMHUKH;, 3aKOH
COXpAaHEHUA SJIEKTPUYECKOro 3apsiia, 3akoH Kynona,
3akoH OMa ISl ydacTka 1enu, 3akoH Oma Jij1st MoJTHOU
AJIEKTPUYECKOM 11enu, 3akoH Jlkoyns - JleHma, 3akoH
3JIEKTPOMArHuTHOM WMHIYKIMU, 3aKOH COXpPaHECHUS
SHEPryU, 3aKOH MPAMOJIMHEHHOTO pPAaCHpOCTPAHCHUS
CBETa, 3aKOH OTPa)XE€HUS CBETA, 3aKOH MPEJIOMJICHUS
CBETAa; 3aKOH COXPaHEHMS SHEPIUH, 3aKOH COXPaHEHUS
MMITYJIbCA, 3aKOH COXPAHEHHUS IIEKTPUUECKOTO 3aps/a,
3aKOH COXpPaHEHHUs MacCOBOT0 Uucia, noctynarsl bopa,
3aKOH  PaJIMOAKTUBHOTO  pacmajia);  yBEpEeHHOE
HCIIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH IIPHU
aHanu3e PU3NYECKUX SBICHHUI U MPOIECCOB;

[1P6 6. BmageHne OCHOBHBIMH METOJaMH HAYYHOTO
MO3HAHUS, HCIOJNBb3yeMbIMH B (PHU3UKE: MPOBOAUTH
npsiMble ¥ KOCBEHHBIE M3MEpeHUs (PU3NYECKHUX
BEJIMYMH, BHIOUpAsi ONTUMANBLHBINA CIIOCO0 M3MEpPEHHUS



OK 02. Ucmnoap30Bath
COBPEMEHHBIE CPE/ICTBA TIOUCKA,

JIM4YHOCTHBIE pPE3yJIbTaThl JOJUKHBI OTpPAXATbhb B YaCTU
HECHHOCTHU HAYUYHOT'O MO3HAHU AL

U HUCIOJIb3YS  H3BECTHBIE  METOJbl  OLIEHKH
MOTPEIIHOCTEN U3MEPEHUH, IIPOBOUTH UCCIECIOBAHUE
3aBUCUMOCTEN (buszmueckux BEITUYNH
C HCIOJIb30BAHHMEM IMPSMBIX H3MEpPEHUH, OOBICHSTH
MOJTy4eHHBIE PE3YJbTATHI, HCIOJB3YSd (PHU3HUECKUE
TEOPUHU, 3aKOHbI M TIOHATHSA, W JEJIaTh BBIBOJIBI,
coOmomarh mpaBwia 0Oe30MacHOro  Tpyaa IpH
MPOBEICHUH HCCIIEIOBAHU I
B paMmMKax Y4eOHOro »JKCIepuMeHTa M YydeOHo-
HCCJIEIOBATENIbCKON IEATENIbHOCTH C UCIOJIb30BaHHEM
1 (ppoBBIX W3MEPUTEITbHBIX YCTPOWCTB u
nabopaTopHoro 00opynoBaHus; CHOPMHUPOBAHHOCTH
MPEJCTABICHU I

0 METOJax MOJyYeHUs HAYYHBIX ACTPOHOMHUYECKUX
3HAHUIM;

ITP6 7. ChopMupoBaHHOCTh YMEHUS peIIaTh
pacyeTHbBIC 3a/1aYU C SBHO 3aJIaHHON (PU3UIECKOI
MOJIETIBIO, UCTIOJIB3Ys (PU3NUECKHE 3aKOHBI U
MIPUHLMUIIBI; HA OCHOBE aHAJIM3a YCJIOBUS 33]1a4l
BbIOMpATh GU3NYECKYIO MO/IEIIb, BBIICISTh
bu3nvecKue BeTUINHBI U (HOPMYITbI, HEOOXOUMBIC
JUIsl €€ peLIeHUs, IPOBOJIUTh PACUYEThl U OLICHUBATh
pPEeabHOCTH MOTYYEHHOTO 3HaYeHHs PU3NIECKON
BEJIMYUHBI; peIIaTh KAYECTBEHHbIE 33/1a4H,
BBICTpanBas JOTUYECKH HEMPOTUBOPEUUBYIO LIETIOUKY
pacCyXIeHUU

C OIIOPOM Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH

U GU3NYECKUE SBICHUS

[1P6 5. YMeHue y4yuThIBaTh TPAHULBI MPUMEHEHUS
M3YYCHHBIX (DU3UUECKUX MOJeJei: MaTepuantbHas



aHaM3a
Y MHTEPIpETalny HHQOpMAIIH
1 MTHPOPMALMOHHBIE TEXHOJIOTUU
JJIs BBIITOJIHECHUSA 3a1a4
npodeccnoHaILHO M
JeATEIIbHOCTH

OK 03. ITnanupoBats

U pean30BbIBaTh COOCTBEHHOE
npogeccuoHanbHOe

U JINYHOCTHOE Pa3BUTHE,
PeaNPUHIMATEIbCKYIO

- c(OpMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKd ¥ OOIIECTBEHHOW MpPAKTUKH, OCHOBAaHHOTO Ha
JMajiore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa

B IIOJIUKYJIETYPHOM MUDE;
- COBEpIICHCTBOBAaHUE A3BIKOBOM M  YHUTATEIbCKOMN
KYJIbTYpPbI KaK CPEJICTBA B3AUMOJACHCTBHS MEXKAY JIIOJIbMU
Y TIO3HAHUS MUPA;

MertanpeameTHble pe3yinbTaThl JOKHBI OTPAXKaTh:
Osnagenue YHUBEPCAIbHBIMU y4eOHBIMU
M03HABATEIbHBIMU JIEHCTBUSMHU:

B) paboTa ¢ uHbopMaluei:

- BJIAJCTh HABBIKAMHM TOJy4YeHHs HMHPOpPMALUU U3
HACTOYHUKOB pasHBIX THIIOB,
OCYILECTBIIATh IIOMCK, aHAlIW3, CUCTEMATU3ALHI0 U
HMHTEpIpEeTauio HH(GOpMauy pa3IMyHbIX BUJIOB U GOpPM
IIPEICTaBJICHHUS;

- UCIIOJIB30BATbh CPCACTBA I/IH(I)OpMaHI/IOHHBIX

CaMOCTOATECIIBHO

¥ KOMMYHUKAIMOHHBIX TEXHOJIOTUN B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U

OpraHU3aIMOHHBIX 33124 C COOJIOCHUEM TPEOOBaHMIA
SPrOHOMHKH, TEXHHUKH 0€301TaCHOCTH, TUTUCHBI,
pecypcocOepekeHus, PABOBBIX U STUYECKUX HOPM,

HOpM MH(POPMAITMOHHOHN 6€30MacHOCTH

JIM4HOCTHBIE PE3YNbTAThl JOJDKHBI OTpaKaTh B YacTd
JyXOBHO-HPABCTBEHHOTO BOCTIUTAHUS:

- CIOCOOHOCTH OIIGHWBATh CHUTYallUI0 W TPUHUMATh
OCO3HAHHBIE pEIICHUS, OPHUEHTHPYACh Ha MOPAIbHO-

TOYKa, MHEpLMAJIbHAs CHUCTEMA OTCYETA, MJICAJIbHBII
ra3; MOJIEIIM CTPOEHMSI T'a30B, )KUJIKOCTEH U TBEPABIX
T€J1, TOYEYHBIN JIEKTPUUECKUH 3apsil, sAepHas MOAECIIb
aToMa, HYKJIOHHas MOJENIb AaTOMHOIO sjpa IpH
petieHnn (pU3NIECKUX 3a/1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOW TTO3UIUH
10 OTHOUIEHUIO K (hpr3nUYecKoil MHpopMaIuu,
M0JIy4a€MOM U3 pa3HbIX UCTOYHUKOB, YMEHHM
UCI0JIb30BaTh HU(POBbIE TEXHOJOTUY JIJIsl TIOUCKA,
CTPYKTYpPUPOBaHMSI, UHTEPIIPETALIMH U TIPECTABICHUS
yueOHOM U HayYHO-NOMYJISIPHON MH(pOpMAIIY;
pa3BUTHE YMEHUN KPUTHUECKOTO aHAIN3a
noJiydyaeMoi uHpopmamu

ITP6 9. CdopmupoBaHHOCTH COOCTBEHHOUN MO3UIIMH
O OTHONIEHWIO K Qu3ndecko uHPopManuy,
MOJIYy4aeMOM W3  pa3HBIX yMEHUHI
UCIIOJIb30BaTh LU(POBBIE TEXHOJOTUH ISl TIOMCKa,
CTPYKTYPHUPOBAHHSI, HHTEPIPETALUH U MPEICTABICHUS

HCTOYHHKOB,



JEATeIbHOCTD
B IIpodeccnoHaIbHol chepe,
WCTOJIb30BATh 3HAHUS 110
IIPaBOBOM

1 (UHAHCOBON TPAMOTHOCTH
B Pa3JINYHBIX )KU3HEHHBIX
CUTYaIHsX

OK 04. 3ddexruBHO
B3aMMO/ICHCTBOBATh
1 paboTarth
B KOJUIEKTHBE
Y KOMaH/Ie

HPaBCTBEHHbBIC HOPMBI
Y [IEHHOCTH;

-0CO3HAHUE JIMYHOTO BKJIQJ B MOCTPOCHUE YCTOWYUBOTO
Oynyuiero;

MertanpeaMeTHbIe pe3yIbTaThl JODKHBI OTPAXKaTh:
Osnanenue YHHUBEPCATHHBIMU PETYIATUBHBIMU
JICUCTBUSIMU

a) caMOOpraHu3aIus:

- CaMOCTOSTEIBHO OCYIIECTBJIATh TO3HABATEIHHYIO
NESTeIbHOCTh,  BBISBJISITH ~ MPOOJIEMBI,  CTaBUTh U
(hopmynupoBaTh COOCTBEHHBIE 33/1a4M B 00pa30BaTEILHOMN
JESTEITEHOCTH

Y KU3HECHHBIX CUTYAIHSX;

- CaMOCTOATEIbHO COCTaBIATH IUIAH pelIeHHs MpoOIeMbl
C Y4eTOM HMEIOIIHUXCS  PEecypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHHI;

0) CAaMOKOHTPOJIb:

UCIIOJIb30BATh MPUEMbI peIeKCHu ISl OLICHKU CUTYallUH,
BbIOOpa BEpHOTO PEIICHNUS;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh
PELICHUS 110 UX CHHKEHHUIO

JIM4HOCTHBIE PE3YNbTAThl JOJDKHBI OTpaXkaTh B 4YacTu
[EHHOCTH HAYYHOTO MO3HAHUS:

-OBIIaJICBaHNE HAaBBIKAMU Y4eOHO-HCCIIEeI0BATENbCKOM,
MPOEKTHOM U COIMANILHON EATENLHOCTH;
MertanpeameTHble pe3ylabTaThl JODKHBI OTPaXKaTh:
OBnaseHue  yHUBEPCATbHBIMH  KOMMYHUKATHBHBIMHU
JICCTBUSIMU:

0) coBMECTHasl IeATEIbHOCTb:

- IOHMMATh U HCIOJIH30BaTh MPEUMYIIECTBA KOMaHIHON

y4eOHONl ¥  Hay4YHO-TIOMYJSIpHOW  MH(OpMaIuu;
pa3BUTUE YMEHUN KPUTUYECKOTIO aHAJIN3a I10JIy4aeMOu
uHpOpMaun

ITP6 10. OBnageHue yMeHUsIMU paboTaTh B IpyIe

C BBIIIOJTHEHUEM PA3IMUHBIX COLIMATIBHBIX POJIEH,
IUTAHUPOBATh padOoTy IPYIIIbI, pallMOHATIBLHO
pacnpenesnsaTh AeITeIbHOCTh B HECTaHAAPTHBIX
CUTYalUsX, aJIcKBaTHO OLIEHUBATh BKJIaJ Ka)KJOTO U3
YYaCTHUKOB I'PYIIIbI

B pELICHUE paccMaTpUBaeMOil MpooIeMbl



OK 05. OcymiecTBiisITh YCTHYIO U
MMACbMEHHYIO KOMMYHHKAIIUIO HA
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @enepaiuu ¢
y4eToM 0COOeHHOCTE!
COL[MAIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

Y UHJIMBUIYAJIbHOM paboThI;
- BBIOMpaATh TEMATHKy M METOJIbI COBMECTHBIX JICHCTBUI
C y4eToM OOIIUX HWHTEPECOB M BO3MOXHOCTEH KaKIOTO
YJIeHa KOJIJICKTHBA,

COBMECTHOI

- IMPUHUMATDh e

OpraHM30BbIBATh W KOOPAMHUPOBATH JEHUCTBUS IO €€

JIeITEIILHOCTH,

JOCTH>KEHHIO: COCTABJIATH IUIAH JIEHCTBUM, PaCIPEeIIsITh
poJii C y4eTOM MHEHMHl YYacTHHUKOB, 0O0CYXJaTh

pe3ynbTaThl COBMECTHOM pabOTHI;

-OIEHMBATh KA4eCTBO CBOEr0 BKJIaJa W  KaXIOTO
y4acTHHKAa KOMaHJsl B  OOmMMIA  pe3yiabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

OBJ'IalIeHI/Ie YHUBCPCAJIbHBIMHU PETYIATUBHBIMHA
NEUCTBUSIMHU:

T') MPUHSTHE ce0s U IPYTHUX JIOJICH:

- MPUHUMATh MOTHBBI M aPTYMEHTHI IPYTHUX JIIOACH

MIPH aHAJIN3E PE3YJIbTATOB JACATEIHHOCTH

JIMYHOCTHBIE PE3yJAbTAaThl JIOJDKHBI OTpPaXkaTh B YaCTH
ACTETUYECKOTO BOCIUTAHUS:

- ACTETUYECKOE OTHOIICHUE K MUY, BKIIOUYAs 3CTETHKY
ObITa, HAy4YHOTO W TEXHUYECKOTO TBOPYECTBA, CIOPTA,
Tpynaa

¥ OOIIECTBCHHBIX OTHOIICHUIA,

B 00JIACTH MAaTPUOTUYCCKOTO BOCITUTAHUS TPOSIBIISATH:
-IIEHHOCTHOE OTHOIIIEHHE K TOCY/IapCTBEHHBIM CUMBOJIaM,
UCTOPUYECKOMY U MPUPOTHOMY HACIIEINI0, TAaMSITHHKAM,
TpamuiusM HaponoB Poccum, moctmwkenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPY/E;
MetanpeaMeTHbIe pe3ylnbTaThl JODKHBI OTPaXKaTh:
OBnaseHne  yYHUBEPCATbHBIMH  KOMMYHUKATHBHBIMHU

ITP6 1. ChopMHpOBaHHOCTh MPEJACTABICHUNH O POJIU
U MecTe (UMK M acCTPOHOMHH B COBPEMEHHOM
HAy4YHOM KapTHHE MUpPa, O CUCTEMOOOpa3yrouieil poau
busuku

B Pa3BUTUHU HayK,
COBPEMEHHBIX TEXHOJIOTHIl, O BKJIaJ€ POCCHUCKHX U
3apyO0eXHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAYKU;
NMOHMMaHWe (PU3UUECKON CYITHOCTH HaOII0IaeMbIX
ABJICHUN MUKpPOMUPA,
MMOHUMAaHHE

CCTCCTBCHHBIX TCXHUKHU H

MakpoMupa W MEramMupa,
poJin ACTPOHOMUHU
B HpaKTquCKOﬁ ACATCIBHOCTHU YCJIO0BCKa n
JalbHEHIIIEM Hay4YHO-TCXHUYCCKOM PA3BUTHUH, POJIA

bu3uKu
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OK 07. CopeiictBoBatTh
COXPAHEHUIO OKPYKaroLIen
Cpelibl, pECYpCcoCOepeKeHHUIO,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHHUH KIIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
MPOU3BOJICTBA, Y((HEKTHBHO
JENCTBOBATH

B YpPE3BbIUANHBIX CUTYALUAX

[1K 3.2. Co3naBaTh pa3BUBAIOIIYIO
MPEAMETHO-TIPOCTPAHCTBEHHYIO

cpeny, MTO3BOJISIONIYIO
OpraHu3oBaTh OOy4deHHe JeTel
paHHero u JIOLITKOJIBHOTO

BO3pacTa, B TOM YHCIIE JIETeH C
OTPaHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0pOBbSI B COOTBETCTBHH CO
cneunpukoil  oOpazoBaTEIbHOMN
IIPOrpamMMBl.

JIEHCTBUSIMU:
a) oOIicHue:
- OCYIIECTBJIATh KOMMYHHKAIIMH BO BCEX cpepax KU3HH;
- Pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOKO TOUKY 3PEHHUS

C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

JInyHOCTHBIE pe3yabTaThl JOJDKHBI OTpakaTh B YacTH
9KOJIOTHYSCKOr'0 BOCITMTAHUS:
9KOJIOTHUECKOH

- copmMUpOBaHHOCTH KYJbTYPBI,

IIOHUMAHUEC BIIMAHUA COUAJIBHO-3KOHOMHUYCCKUX
MPOILECCOB HA COCTOSHWE NPUPOJHOW M COIMATBHOMN
Cpensl, rJ100aJIbHOTO

9KOJIOTMYECKUX MPooIIeM;

OCO3HaHUE Xapakrepa

- IUIJAHUPOBAHME W  OCYIIECTBJIEHUE JIEUCTBUM B
OKpyXKalolen cpeae
YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA,

Ha OCHOBE 3HaHUI ILelel
AKTMBHOE HEMPUATHE NCUCTBUN, MPUHOCSIINX BPE
OKpYKalollleu cpene

JIn4HOCTHBIE PE3yJAbTAThl JOJDKHBI OTpa)kaTh B YacTH
TPYJIOBOTO BOCITUTAHHUS:

- TOTOBHOCTbh K TPYAY, OCO3HAaHUE IIECHHOCTH MacTepCTBa,

TPYyI0JIFO0HE;

- T'OTOBHOCTB K aKTUBHOU JACATCIIBHOCTHU
TEXHOJIOTHYECKOM H  COIIUAJILHOM HaIIpaBJICHHOCTH,
CIIOCOOHOCTH HHULIUHUPOBATD, IJIaHUPOBATb n

CaMOCTOSITENIBHO BBINIOJIHATH TAKyl0 A€ATEIbHOCTD;

- HUHTEpec K pa3Iu4HbIM cdepaM mnpodeccuoHanIbHON
JESITEILHOCTH,

- TOTOBHOCTb M CIIOCOOHOCTb K OOpa3oBaHHIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;
MeranpeaMeTHblE  PE3YAbTaThI

JOJDKHBI ~ OTpaXaThb:

B (OpMHpOBaHMM Kpyro3opa H (YHKIHOHAIBHOU
IPaMOTHOCTH YeJIOBEKA Ul PEIICHHsS] MPAKTHYECKUX
3a1aq

ITP6 8. CpopMHpOBaHHOCTH YMEHUS IPUMEHSITh
MOJIy4Y€HHbIE 3HAHUS JUI1 OOBSCHEHUS YCIOBHM
NpOTeKaHUs (PU3HUECKUX SIBJICHUN B IPUPOJIE U IS
MIPUHATHA IPAKTHYECKUX PEIICHHUI B IOBCEHEBHOU
JKU3HU 7151 0OectieueHnst 0€301MacHOCTH TP
oOpalieHnu ¢ ObITOBBIMU MPUOOpaAMH U
TEXHUYECKUMHU YCTPOMCTBAMHM, COXPAHEHUS 3/I0POBBS
U COOJTIO/IEHUSI HOPM SKOJIOTMYECKOTO MOBEICHUS B
OKpy>Kalollel cpesie; HOHUMaHHe He00X0AMMOCTH
NPUMEHEHMSI JOCTHKEHUH (PU3HKU U TEXHOJIOTUH JUIs
PaLMOHATIBHOTO IPUPOAOTIOIb30BAHUS

ChopmMupoBaHHOCTb YMEHUS IPUMEHSATH MOJIy4YECHHBIE
3HaHUA JUISI OOBSICHEHHS YCIOBUHM MPOTEKAHUS
dbusznyeckux SBICHUI B HpUpOAE M JUIA HPUHATHUSA
MPAKTUYECKUX PELICHUN B MOBCEAHEBHOW KU3HU IS
obecrieueHuss 0E30MACHOCTU TMpH OOpalleHuu C
OBITOBBIMU npubopamu u
yCTPOMCTBaMH, COXpaHEHHs 3/I0POBBSI U COOTIOACHHUS
HOPM DJKOJIOTUYECKOTO TIOBEIEHUS B OKPYKAroIIeH
cpele; TOHMMAaHHE HEOOXOIUMOCTH MPUMEHEHHUS
JNOCTM)KEHUH  Qu3Mku W TEXHOJIOrui

patroOHAJIBHOT'O TPHUPOAOIIOJIB30BAHUA

TCXHUYCCKHUMH

JUIA
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OBnanenue YHUBEpCAJIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMH JCHCTBUSMHU:

a) 0a30BBIC JIOTHYCCKHE JCHCTBHS: CaMOCTOSTECIHHO
dbopMynHpoBaTh W aKTyaJIH3HpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;,  yCTaHABIIMBATh
CYIIECTBEHHBIN MPHU3HAK WJIM OCHOBAHUS JUIS CPAaBHEHHS,
KiaccupuKauuu ©  000OIIeHMs; OIpeneisITh Ielu
NeITENbHOCTH, 3aJ[aBaTh MapaMeTpbl W KPUTEPHH UX
JOCTHKECHUS; BEISIBIIATD 3aKOHOMEPHOCTH "
MPOTHBOPEUHS B pACCMATPUBAEMBIX SBIICHHSIX

0) 0a30BBIE HCCIEIOBATEIBCKUE JCUCTBUS: - BIAICTh
HaBbIKAMU y4eOHO-UCCIIEIOBATENIbCKOM U  MPOEKTHOU
JeITETPHOCTH, HAaBBIKAMH pa3pelieHus mpoodiiem; -
BBISBIIATh IIPUYMHHO-CJIEICTBEHHBIE CBSI3U u
aKTyalu3upoBaTh 3ajady, BBIIBUTAaTh THIOTE3Y €€
pelIeHus,, HAaXOOUTh AapryMEHThl JUIsl J0Ka3aTelbCTBa
CBOMX YTBEpXAEHUH, 3a/JaBaTh IapaMeTpbl U KPUTEPUU
pelleHys; - aHATTM3UPOBATh MOJIyYEHHBIE B XOJI€ PELLICHUS
3aJaud  pe3ynbTaThl, KPUTHYECKHM OLEHMBAaTh  UX
JOCTOBEPHOCTb, IPOTHO3UPOBATh W3MEHEHHE B HOBBIX
YCIOBHUSX;

12



2. CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJIBHOM

JUCHUILINHDBI

2.1 O0beM THCHUIITUHBI U BBl Y4eOHOH padoThl

Bua yueOHo# paGoThl

O0beM B yacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMBbl AU CHUILTUHBI 108
OcHOBHOE coJiep:KaHue 88
B T.4.

TEOPETUUECKUE 3aHATUS 56
ab0paTOpHBIC U MTPAKTUUECKHUE 3aHATUS 32
IIpo¢deccuoHaIbHO OPHEHTHPOBAHHOE CO/IepKaHue (CoAepKaHue 20
NPHUKJIATHOTO0 MOAYJIA)

MIPaKTUYECKHUE 3aHITH 20

IMpomexyrounas arrectanus (AuddepeHHPOBAHHDII 3a4eT)
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2.2. TemaTu4ecKuii NJIaH U CoJAepPKaAHUE TUCHUILUITHHBI «DU3UKA»

HaumenoBanue
pa3jaesioB U TeM

Coaepixkanue yueOHOro MaTepuasa (0CHOBHOe U NPo¢ecCHOHATLHO OPHEHTHPOBAHHOE),
JIa00paTOpPHbIE U NPAKTHYECKHEe 3aHATHS

O0nLeM
42C0B

®opmupyemMble
KOMIIETEHIU U

1

2

4

Pa3zgen 1. ®usuka u

METOAbI HAYYHOI'0O MO3HAHUA

Tema 1.1
Bsenenue

Conep:xaHue yueOHOro MaTepHuaJia

®u3suka - Hayka o npupoje. Hayunbeie MeTo bl IO3HAHUS OKpYKArOLIEro Mupa. Poiib skciepumenTa
Y TEOpUH B IPOLECCE NMO3HAHUS PUPOIbl. DKCIEPUMEHT B pusuke. MoaenupoBanue Gpu3NIecKux
sBlIeHUN W mporeccoB. Hayuynele runoressl. @Pusndeckue 3aKOHbI M TeOopuH. ['paHmIlBI
MPUMEHUMOCTH (u3nYecKkux 3akoHOB. IlpuHuun coorBercTBUs. Pomb um Mecto ¢GU3MKM B
(hopMHUpPOBaHUH COBPEMEHHOM Hay4YHON KapTHHBI MUPA, B IPAKTUYECKOH IeATENbHOCTH JIt0Iei

OK 03
OK 05

Pasznea 2. Mexanuka

16

Tema 2.1
Kunematuka

Conep:kanue y4eGHOro MaTepuaJia

Mexaandeckoe aBmkeHne. OTHOCHUTEIRHOCTh MEXaHMYECKOTO IBIDKeHMsA. (CucTeMa oOTcueTa.
Tpaexropus. I[lepememnienne, CKOPOCTh (CpeaHssE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, MX MPOEKIIMM HAa OCH CUCTEMbI KOOpJAMHAT. ClOKEHUE MEepeMENIeHud U
CIIO’)KEHHUE CKOpocTel. PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBIDKEeHUE. | paduku
3aBUCUMOCTU KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITYTH U MEPEMEIICHUS] MAaTepUAIbHOM TOYKH OT
BpeMeHHn. CBOOOIHOE TajieHUE. YCKOpPEeHUE CBOOOTHOTO TajeHus. KpuBoiauHelHOEe ABUKEHUE.
JIBr>keHrne MaTepuaibHOM TOYKH IO OKPYXKHOCTHU. YTJOBas CKOPOCTb, JUHEWHash CKOPOCTb.
[Tepuon u yacrora. LleHTpoCcTpeMHUTENBHOE YCKOPEHUE

IpakTH4eckue 3aHATHSA

[IpakTueckue pabOTHI:

N3mepenne MrHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEX Y TyTSAMU, POMIEHHBIMH TEJIOM 32 ITOCJIeIOBATEeNIbHBIC PABHbIC
MIPOMEXYTKHA BPEMEHH MPU PAaBHOYCKOPEHHOM JBMKEHUHU C HAYAJIbHOM CKOPOCTHIO, PABHOW HYJIIO.
N3yuenue nBUKEHUS IAPUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTATBHO

Tema 2.2
J[MHaMMKa

Conepxanue yueOHOro MaTepuaJia

[Ipunun otHocutensHOCTH [Manunes. [lepsriii 3akoH HeroToHa. THEpUHaIbHBIE CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunuun cynepnosunmu cui. Bropoi 3akoH HbproToHa U1t MarepuaibHOM

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 3.2
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TOUKM B mHepuuanbHoil cucreme orcueta (MCO). Tperuii 3akoH HploToHa /U1 MaTepuaIbHBIX
TOYEK. 3aKOH BCeMHUpPHOTO TsroTeHus. Cuina Tspkectu. [lepBas kocMuueckast ckopocTh. Bec tena.
Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUSI CKOJIBXKEHUS U CUila
Tpenus nmokos. Koaddurment rperns. Cuita cOnpoTUBIICHUS PU IBHKEHUH TEJIA B )KHUIKOCTH HITH
raze. [loctynarenbHoe M BpallaTteabHOE JBUKEHHE aOCOJIIOTHO TBEPAOro Tejaa. MOMEHT CHIIBI
OTHOCHUTENLHO OocH BpaieHus. [1nedo cumbl. ¥YcnoBus paBHoBecus TBepaoro Tesna B UCO

[IpakTnueckue 3aHATHS

[IpakTueckue pabOTHI:

Wzyuenne nBmxeHust Opycka 1Mo HaKIIOHHOH MJIOCKOCTH MO/ ISHCTBHEM HECKOJIBKHX CHIL.
HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B Ae()OpPMHUPOBAHHOW MpPYKUHE H
PE3NHOBOM 00pasIie OT BETMYMNHBI MX JIe(hOpMAITHH.

HccnenoBanue ycliOBH paBHOBECHS TBEPOTO TEJIA, UMEIONIETO OCh BPAIlCHHS

Tema 2.3
3aKOHBI COXPAHEHUS
B MEXaHUKE

Conep:kanue y4eGHOro MaTepuaJia:

I/IMHYJ'IBC MaTepHaﬂBHOﬁ TOYKH, CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. I/IMHYJ'II)C CHJIbI U N3MCHCHUC
UMITyJIbca Tena. 3akoH coxpaHeHus umnyiabca B MCO. PeaktuBHOe nBrkeHune. Pabota Cutbl.
MomHocth cuibl. KuHetwdeckass SHeprusi MaTepuaidbHOHW TOdkH. Teopema 00 HW3MEHEHHH
KuHeTH4ecKoM »sHepruu. lloTtenumaneHas osHeprus. [loTeHuuaneHass SHEprust  ympyro
nepopMupoBaHHON mpyxuHbL. [loTeHIManpHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.
[ToTeHnManpHbIe U HETIOTEHIHMATBHBIE CUIIBI. CBs3b pa00OThI HEMOTEHIIUATIBHBIX CHII C H3MEHEHUEM
MEXaHUYECKOIN SHEPruu CUCTEMbI Tell. 3aKOH COXpaHEHHsS MEXaHHYEeCKOW PHEepruu. YIpyrue u
HEYINPYrue CTOJIKHOBEHUS

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTrueckue pabOTHI:
N3ydeHue cBA3M CKOPOCTEN TEN P HEYIIPYroM yape.
UccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHHUEM MEXaHUYECKOW SHEPTUuM Tena

IIpogdeccnonaIbHO OPHEHTHPOBAHHOE COJECPKAHUE (COePKAHUE TPUKJIATHOTO MOIYJISA)

IIpakTHYecKkne 3aHATHA

HpaKTI/I‘{eCKaH pa60Ta: Texauueckue YCTpOP’ICTBa U TPAKTHYCCKOC IMPUMCHCHHEC: CIIUIOMCTD,
ABHUIKCHUC CHApsAAOB, LICIIHBIC U PCMCHHBIC NICPCAavH, ITOAIMIUITHUKH, BOOAOMET, KOIICD, pr>KHHHLII71
MHUCTOJICT, ABHKCHUC NCKYCCTBCHHBIX CITYTHUKOB U PAKCT.
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[TpakTudeckas pabora: Mcronp30BaHuE 3aKOHOB MEXaHHUKH JIJIs1 OOBSICHEHUS IBIKEHUST HEOSCHBIX
TSI WU A Pa3sBUTUA KOCMHUUYCCKHUX I/ICCJICIIOBaHHfI, T'paHullbl IMPUMCHUMOCTHU KJIaCCHYECKOMU
MCXAaHUKMU. I/IMI/ITaI_[I/ISI HEBCCOMOCTH

Paznen 3. MouiekyJsipaast Gu3nka U TepMOANHAMHUKA

22

Tema 3.1
OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHUH

Conep:kanue y4eOHOro MaTepuaJa:

OcCHOBHBIE TIOJIOKEHHUS  MOJIEKYJISPHO-KMHETUYEeCKOW Teopuu. bBpoyHOBCKOE JBHIKEHUE.
Huddy3us. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YacTHIl BellecTBa. Moenu CTpOeHHs ra3os,
YKUJIKOCTEN M TBEPJBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJjeneil. Macca u
pasmepsl Mmotiekys. KonmdectBo BemectBa. llocrosHnas Asoragpo. TemnoBoe paBHOBECHE.
Temnepatypa u ee uzmepenue. [llkana remneparyp Llenscus. Moaens naeansHoro raza. OCHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KUHETHUECKON TEOPUHU HIeIbHOTO Ta3a. AOCOIIOTHAs TeMIlepaTypa Kak
Mepa CpelHeW KMHETHYECKOM 3HEPruu TEIUIOBOIO JBIKEHWs yacTul rasa. lllkama temmepartyp
KensBuna. VYpaBHenue MengeneeBa-Knaneiipona. 3akoH [lanpToHa. ['a30Bble  3aKOHBI.
N3omnpoueccsl B uaeanbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA: M30TEpPMa, HM30X0pa,
n3obapa

[IpakTruueckue 3aHATHS

[IpakTuueckue paboOTHI:
N3mepenune macchl BO3/IyXa KI1acCHO#M KoMHare. MccnenoBanne 3aBUCMOCTH MEKTY
napaMeTpaMH COCTOSTHHSI Pa3peKEeHHOTO ra3a

JlaGopaTopHble 3aHSATHS

JlaboparopHas pabota 1. M3yueHue 0JHOTO U3 U30MPOIIECCOB

Tema 3.2
(OCHOBBI
TEPMOIMHAMUKHU

Conepxanue yueOHOro MaTepuaJia:

Tepmoannamuueckasi cucreMa. BHyTpeHHsIs SHeprus TepMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnuecTBo TerioTel U pabota. BHyTpeHHsS 3HEprus OJHOATOMHOTO HAEaIbHOTO
raza. Bumel Teronepenaun: TEIIONMPOBOIHOCTh, KOHBEKIHMS, HU3JIydyeHHE. TermnoeMKocTh Tena.
VYnenbHas TemIoeMKoOCTh BellecTBa. KoamdecTBo TemoTel npu Teronepenade. [lepBeiil 3akoH
TepMoauHaMuKu. [I[puMeHeHre epBoro 3akoHa TEPMOJIUHAMUKH K H3ompoieccaM. ['paduueckas
uHTepnpeTanus paboTsl raza. TermoBble MammHbl. [IpUHIUNB ASHCTBHUS TETIOBBIX MAIIIHH.
[IpeoOpazoBanus 3HEpTUH B TEIIOBBIX MamuHax. Koddduiment monesHoro aeucTBus (nanee —
KITZ) temmoBoit mammubl. ukn Kapuo u ero KIIJ[. Btopoil 3akoH TepMOAMHAMHKHU.
HeobpaTumocTs po1ieccoB B MpHUpoie. IKOJOTHUECKHE TPOOIEMBI TeTIIOdHEPTeTUKU

OK 01
OK 02
OK 04
OK 05
OK 07
I1K 3.2
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[IpakTrueckue 3aHATHS

[Ipaktuyeckas pabora: M3mepenue ynenbHOH TeI0EMKOCTH

Tema 3.3
ArperaTtHble
COCTOSIHUS BEILIECTBA
1 (a3oBbIe
[1EepPEXO0/IbI

Conepxxanue yueOHOT0 MaTepuaJia:

[TapoobOpazoBanue u KoHACHcaus. Vcnapenue u KuneHune. Y IelibHas TeIuioTa mapooOpa3oBaHHsL.
3aBUCUMOCTb TEMIIEPaTypbl KUIEHHsI OT JAaBiieHUs. AOCOJIIOTHAas W OTHOCHUTENbHAs BJIAKHOCTb
Bo3ayxa. Hacermennsiit nap. Teepaoe teno. Kpucrammnueckue u amop@Hbsie Tema. AHU30TPOTIHS
cBoicTB KpuctamoB. JKuakue kpuctawbl. CoBpeMeHHble Marepuanbl. IlnaBnenue wu
KpUCTaJIM3aus. Y ienbHas Tersora miasieHusd. CyOnumanus. YpaBHEHHE TEIJIOBOTO OanaHca

JlabopaTopHble 3aHATUA

JlabopaTtopHnas pabota 2. OnpeneneHue BIaKHOCTH BO3/1yXa

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJepPKAHME (COAePKAHUE TPUKJIATHOTO MOTYJIS)

IIpakTHyeckue 3aHATHS

[IpakTnueckas paborta: TexHHueckue YCTpONCTBA M MPAKTHYECKOE MPUMEHEHHE: TEPMOMETP,
6apomerp. OnpeneneHrne Macchl BO3yxXa B KOMHAaT€ Ha OCHOBE M3MepeHUil 00beMa KOMHATHI,
JIABJICHUS U TEMIIEpATyphl BO3yXa B HEW.

[IpakTnueckass pabora: TexHUYECKHME YCTPOWCTBA M TPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelh
BHYTPEHHETO CropaHus, OBITOBON XOJOIWIbHHMK, KOHAMIIMOHEP, TUTPOMETP M ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TOJIYYEHHUsI COBPEMEHHBIX MAaTEpPUAIOB, B TOM YHCIIE HAHOMATEPHUAJIOB,
Y HAaHOTEXHOJIOTUH

Pa3nen 4. DiekTpoauHAMHUKA
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Tema 4.1
DJIEKTPOCTAaTHKA

Conep:xanue y4eOHOIro MaTepuasia:

DnexTpuszanus Ten. DleKTpudeckuil 3apsn. [[Ba Buma snekTpudeckux 3apsaoB. [IpoBoaHuKwH,
JTUDIEKTPUKU U TOTYIPOBOJAHUKH. 3aKOH COXPaHEHHUS SJIEKTPUUYECKOTO 3apsna. Bzaumoneiicteue
3apsnoB. 3akoH Kynona. Dnekrpuueckoe nose. HanpshxkeHHOCTD AnekTpudeckoro moss. [IpuHiun
CYIEPIO3UINH IEKTPUUECKUX TMoJiel. JINHUU HANpsHKeHHOCTH JIeKTpuuecKoro nojs. Padora cun
anekTpocraruueckoro nois. [lorennuan. Pasnocts noteHnumanos. [IpoBOTHUKY U TUANEKTPUKU B
3IEKTPOCTATUUECKOM moJie. J(uanekTpuyeckas NpOHUIAEMOCTh. DIEKTpoeMKOCTh. KoHnaeHcaTop.
DIEKTPOEMKOCTD MJIOCKOTO KOHJAEHCATOPa. DHEPIHsl 3apsSKEHHOTO KOHAeHcaTopa

HpaKTI/IquKI/Ie 3aHATUA

HpaKTI/I‘-IeCKaH pa60Ta: I/I3MepeHHe QJICKTPOCMKOCTH KOHACHCATOPA

Tema 4.2

Conep:xaHue y4eOHOTro MaTepuasa:

OK 01
OK 02
OK 04
OK 05
OK 07
I1K 3.2
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TlocTOAHHBIN

PIEKTPUYECKUNA TOK.

TokM B pa3iInyHbIX
cpenax

DNEeKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHUS 3JIeKTpuueckoro Toka. Mcrounuku toka. Cuna
toka. Ilocrosiuubiii TOkK. Hampspkenme. 3akon Owma Uit y4yacTka Iemu. ODJIEKTPUUYECKOE
CONPOTHBIIEHUE. YIEIbHOE CONpPOTUBIEHHE BellecTBa. [locienoBarenbHoe, MNapajljiesIbHOE,
CMEIIaHHOE COEIMHEHUE MPOBOAHUKOB. PaboTta anekTpuueckoro toka. 3axkoH Jxoymnsa-Jlenna.
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA. OJEKTPOABMKYIAs CUJIa U BHYTPEHHEE COIPOTHUBIICHUE
WCTOYHMKAa ToKa. 3akoH Oma uisi TOJIHOM (3aMKHYTOW) siekTtpudeckoi uenu. KopoTkoe
3aMbIKaHHUE.

DONeKTpOHHAas MPOBOAMMOCTbH TBEPIBIX METAJUIOB. 3aBHUCHUMOCTh CONPOTUBIEHHS METAUIOB OT
Temneparypbl. CBEpXIPOBOJIUMOCTb. DJIEKTPUUECKHM TOK B Bakyyme. CBOMCTBa 3JEKTPOHHBIX
nyukoB. IlomynpoBoanuku. CoOcTBEHHass M MPUMECHAs MPOBOJUMOCTb TMOJIYHIPOBOJHHKOB.
CpoiictBa p-n-nepexona. IlomynpoBogHUKOBBIE MPUOOPHL. DIEKTPUYECKU TOK B pacTBOpax U
pacriaBax 3J1eKTPOIUTOB. DIEKTPOIUTUYECKAS AUCCOHALIMS. DIEKTPOIN3. DIEKTPUUECKUIN TOK B
razax. CaMOCTOSATENbHBIN U HECAMOCTOATENBHBIN pa3psan. Momnus. [1nazma

JlabopaTopHble 3aHATHSA

JlaGopaTtopHas pabota 3. M3ydueHne cMEImanHOTo COSTUHEHUS PE3UCTOPOB.
JlabopaTtopHnas pabota 4. M3mepeHne 3MeKTPpOIBIKYIIECH CHIIBI ICTOYHHUKA TOKA U €T0
BHYTPEHHETO CONPOTHUBIICHUS

Tema 4.3
MarauTHoe IoJIe.
DJIeKTpOMarHuTHas
HTYKITAST

Conep:xanue y4eOHOIro MaTepuaJia

[Toctosinubie MarHuThl. B3auMojelcTBUE NOCTOSIHHBIX MarHuToB. MarnutHoe mnoje. Bektop
MarHuTHOM uHAYKUU. [Ipunuun cyneprno3unuu. JIuHu MarHUTHOM MHAYKIMU. KapTuHa TuHMi
MarHUTHOW WHAYKIMH TOJIS TOCTOSHHBIX MarHUTOB. MarHuTHOE I0JIe MPOBOJHHKA C TOKOM.
Kaptuna nunwmii mosist AMUHHOTO MPSMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHHKA,
Karymku ¢ TokoM. OnbIT Opcteaa. B3aumonelictBue npoBoaHUKOB ¢ TokoM. Cuna Amnepa, ee
Moayiab U HampaBieHue. Cuia JlopeHua, ee MOAyab W HalpaBieHue. J[BH)KEHUE 3apsKEHHOMN
YacCTHUIbl B OJTHOPOJHOM MarHWTHOM ToJie. PaboTa cuibl JlopeHia. SIBjaeHue 3J1eKTpOMarHUTHOM
nHaykuuu. [lotox BekTopa MarHUTHOM MHAYKUMH. DJC MHAYKIMH. 3aKOH 3J€KTPOMArHUTHOM
nHaykuun @apaned. BuxpeBoe snekTpuueckoe moJie. DNEKTPOJBIKYILAS CHUJIa MHAYKIHH B
MIPOBOJIHUKE, ABMXKYIIEMCS MOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM mnoje. Ilpasuno Jlenna.
NunyktuBHOCTh. SIBeHHe camouHAykKiuu. DJIC caMOMHIYKIMU. DHEPruss MArHUTHOTO MOJs
KaTYIIKUA C TOKOM. DJIEKTPOMAarHUTHOE T0JIe

HpaKTI/I‘-IeCKI/Ie 3aHATUA
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[TpakTdeckue padoThl: M3ydeHne MarHUTHOTO TOJIS KaTYIIKH ¢ TOKOM. MccienoBanue AeicTBUS
IMOCTOSITHHOT'O MAarHUTa Ha paMKy C TOKOM

JlabopaTopHble 3aHATHSA

JlaboparopHas padota 5. V3ydeHue SBICHUS IEKTPOMArHUTHOM WHIYKIIUN

IpodeccnonabLHO OPHEHTHPOBAHHOE COlEPKaHUE (COdeP:KaAHNE TIPUKJIATHOTO MO/TYJIsI)

HpaRTuquRne 3aHATUSA

[IpakTnueckas pabora: TexHHYECKHE YCTpPOWCTBAa M NMPAKTUUYECKOE MPUMEHEHHE: AJIEKTPOCKOI,
JJIEKTPOMETP, KOHJEHCATOP, KONHWPOBAIBHBIA amnmapar, CTPYWHBIA NPUHTEDP, aMIEPMETP,
BOJIbTMETP, PEOCTAT, HCTOYHUKH TOKa, 3JIEKTPOHArpeBaTeIbHbIE IPUOOPHI, AEKTPOOCBETUTEIBHbIE
puOOpPHl, TEPMOMETP COIMPOTUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPbHI U (POTOPE3UCTOPHI,
MIOJYIPOBOJHUKOBBIM ~ TWOJ, TalbBaHMKA, TOCTOSIHHBIE  MAarHUThL,  JJIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M1€Yb.

IIpakTnyeckas pabora: Mepbl 31eKTpOOE30NaCHOCTH, MIEKTPOCTaTHUYECKasl 3allnTa, 3a3eMIICHUE
IEKTPOIIPUOOPOB, KOPOTKOE 3aMbIKaHUE

Pasznen 5. Kosre0anus 1 BOJTHBI
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Tema 5.1
Mexaandeckue 1
DIIEKTPOMArHUTHBIC
KoJIeOaHus

Conep:xanue y4eOHOIro MaTepuaia

KonebatenpHas cucrema. CBoOO1HBIE KOJIeOanus. ["apmMonndeckue kosebanus. [lepuon, gacrora,
amruTyna u ¢asa xkonedanuil. [IpyKuHHBIH MasTHUK. MaTeMaTHUYeCKU MAasSTHHUK. YpaBHCHHE
rapMOHUYECKHX KoJsiebanuii. KuHemarmyeckoe M JMHAMUYECKOE OINHCAaHUE KOJeOaTeabHOro
nBukeHus. [IpeBpaiieHue 5SHeprud MHpU TapMOHMYECKUX KoyieOaHusX. CBS3b aMIUIUTY/bI
KoJeOaHUi MCXOJHOM BETUYMHBI C aMIUTUTYIOM KojeOaHUil ee CKOpOCTH M YCKOPEHHS.
KonebarenbHblit KOHTYD. CBobOo1HBIE ANIEKTPOMArHUTHBIE KoseOaHus
B U/I€aJIbHOM KOJIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHUYECKUMH U 3JIeKTPOMarHUTHBIMU
konebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPrUU B HACATHHOM KoJeOaTeIbHOM
KOHType. BbIHyX/IeHHbIe MexaHudeckue KoneOaHusi. Pe3onanc. PesonancHas kpuBasi.
BoinykaeHHble  dNeKTpoMarHuTHble  KojeOanus. Ilepemenuwlii  Tok. CHHYCOMAATbHBIN
MepeMEHHbIN TOK. MOIIIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYIHOE U JIEHCTBYIOLIEE 3HAUEHUE CHIIbI
Toka u HanpspkeHus. Tpancdopmatop. [IpousBoacTBo, mepenaya U NOTPEOICHUE ANEKTPUUECKOM
SHEPruM. OKOJOTHMYECKHE PHUCKU TpH NPOU3BOACTBE dJEKTpUUYecKoM »sHepruu. Kynbrypa
WCIIOJIb30BAHUS SJIEKTPOIHEPTUHU B MOBCETHEBHOM )KU3HU

HpaKTI/I‘-IeCKI/Ie 3aHATUA

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 3.2
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[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIBIX KOJICOAHHI I'Py3a HA HUTH OT JIJIMHBI HUTU U MacChl
rpy3a. MccremoBanume NEpeMEHHOr0 TOKAa B I[ENH U3 IOCIEAOBATENBHO COSIUHEHHBIX
KOHJICHCATOPa, KaTYIIKH U Pe3nCTOpa

Tema 5.2
MexaHUJecKne 1
PIEKTPOMAarHUTHBIE
BOJIHEI

Conepxxanue yueOHOro MaTepHuaJia

MexaHnudeckue BOJIHBI, YCIOBUS pacripocTpanenus. [lepuoa. CKOpocTs pactipocTpaHeHuUs U THHA
BoJIHBL. [lonepeunsie 1 po1obHBIE BOJHBL. HTEpdepentus u nudpakins MEXaHUIECKUX BOJIH.
3ByK. CKOpocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3Byka. DJIeKTpOMarHuTHBIE BOJIHBI.
VYcnoBus u3NmydeHUs DIIEKTPOMArHUTHBIX BOJH. B3ammuas opuentarms BektopoB E, B u v B
JJIEKTPOMArHUTHOW BOJHE B Bakyyme. CBOWCTBAa JJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHUE,
npenomiieHue, mosispusanus, audpaknus, naHTepdepernns. CKOPOCTh AIEKTPOMArHUTHBIX BOJIH.
[lIxama »eKTpOMAarHUTHBIX BOJH. [IpuMeHeHHe 3JeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIMIIBI  paguoCBsI3u W TeNeBUICHUS. Pannosiokanusa. OJIEKTPOMarHUTHOE 3arps3HECHHE
OKpYKaroIlEenl CpeJibl

Tema 5.3
OnTuka

[IpsimonuHelHOE pacnpoCTpaHEHUE CBeTa B OJHOPOAHOU cpene. JIyu cBera. OTpaxkeHHE CBeTa.
3akoHbI oTpakeHHs cBeTa. [locTpoenne n3o0pakeHuil B iIockoM 3epkaiie. [Ipenmomienue cera.
3aKkoHBI TpPEIOMJICHHUS CBeTa. AOCONIOTHBIN TOKa3aTenb mpenomieHus. [losHoe BHyTpeHHee
oTpaxeHnue. [IpenenbHblid yroa MOJHOrO BHYTpeHHEro oTpaxkeHus. [ucnepcust ceera. ClioxHbBIN
coctaB Oenoro ceera. L[Ber. CoGuparomiue u paccenBarouiue jJuH3bl. ToHkas nun3za. DokycHoe
paccTosiHME W ONTHYECKas cuia TOHKOM juH3bL [locTpoeHune n3oOpakeHuil B coOMparomux U
paccenBaronux JuH3aX. PopMysia TOHKOH JUH3bL. YBeIW4YeHUe, JaBaemoe JUH30U. [Ipenernbr
MIPUMEHUMOCTH reoMmeTrpudeckord ontuku. Wutepdepenius cera. KorepeHTHble HCTOYHHKH.
YcnoBust HaOMIOAEHUS MAaKCUMYMOB M MUHUMYMOB B HMHTEP(QEpEHIIMOHHOW KapTHHE OT JABYX
cuH(a3HbIX KOTEPEHTHBIX UCTOUYHUKOB. [(udpakuus cBera. JudpakunonHas pemietka. YcioBue
HaOMIOJIEHUST TJIABHBIX MAaKCHMYMOB TpH TMaJeHMM MOHOXPOMAaTHYECKOTrO0 CBETa Ha
TudpakMOHHYIO perieTky. [lonspu3zamnus cBeta

HpaKTI/IquKI/Ie 3aHATUA

HpaKTI/I‘{eCKaH pa60Ta: Ha6J’IIOI[CHI/IC JUCIICPCHUU CBCTA

JlabopaTopHbIe 3aHATHSA

JlaboparopHas paboTa 6. M3amepeHnue nokazarest MpeTOMICHUs CTEKIa
JlaboparopHnas padota 7. MccnenoBanue CBOMCTB U300payKeHUH B JIMH3aX
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IIpodeccuonaibHO OPHEHTHPOBAHHOE CO/IepKaHUe (CoAepKaHHe NPUKJIATHOTO MOTYJIs1)

HpaRaneCRne 3aHATUSA

[Ipaktuyeckas paborta: TexHuueckne yCTPOHCTBA M NPAKTHUYECKOE IMPHUMEHEHHE: ceiricMorpad
JJIEKTPUYECKUN 3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKA, JUHUHU JIIEKTpOIepenad, My3bIKaJbHbIE
MHCTPYMEHTBI, yJAbTPa3ByKOBas JWAarHOCTHKA B TEXHUKE W MEIULMHE, Paxap, paguoNpHUEMHUK,
TEeJIeBU30p, aHTeHHa, Tenedon, CBY-neus, ouky, symna, GoToanmapar, MpOEKIMOHHBINA arapar,
MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(MPAKIINOHHAS PEIlIEeTKa, TOISPOU, TEIECKOIL
[IpakTnueckass paborta: Bunpl uznydenuil. Buabl cnektpoB. CnekTpbl ucnyckanus. CHEKTpbI
noryioreHusi. CriekTpanbHblil aHaim3. CrHekTpajabHbIE KJIAcChl 3Be3/A.  YIbTpaduoIeToOBOE
mnydenne. Uadpakpacnoe uznyuenue. Penrrenosckue nyun. Ux mpupona u cpoiicta. [llkama
3NIEKTPOMAarHUTHBIX U3ITy4eHUI

Pazgen 6. OcHOBBI clIeHATIBHOI TEOPUH OTHOCHTEIHLHOCTH 4 OK 01
Tema 6.1 Cojaep:kaHue y4yeOHOIro MmaTepuaJia 4 OK 02
OcHOBBI TEOpUHN I'paHnnBl NPUMEHMMOCTH  KJIACCMYECKOM MexaHuku. [locTynmaTel crnenuanbHOM — TEOpUHu OK 04
OTHOCUTEIIbHOCTH OTHOCUTENIbHOCTH: HMHBAPUAHTHOCTH MOJYJS CKOPOCTM CBe€Ta B BakKyyMe, MPHUHIIMII OK 05

OTHOCUTEIBHOCTH JWHIITEWHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH U
COKpaIllleHUE JJIMHBI. DHEPrus W UMIYJIbC CBOOOMHON dYacTuibl. CBsI3b MacChl C JSHEPrHEH H
HMITYJICOM CBOOOIHOM YacTHIIbI. DHEPTHUs IOKOS CBOOOJHON YaCTULIBI

Pa3nen 7. KBanToBasi pusuka 14 OK 01
Tema 7.1 Conep:xaHue yueOHOro MaTepuaJa OK 02
DJIEMEHTBI ®dotonbl. ®opmyna [Inanka cBsa3u sHEpPrur GOTOHA C €r0 YaCTOTON. DHEPrusl U UMITYJIbC (POTOHA. OK 04
KBAHTOBOM ONTUKHU OtkpeiTue u uccnegoanue ¢orordpdexra. Onbitel A.I'. CroneroBa. 3akonsl (oTodddekra. 2 OK 05

VYpasuenue DitnmreitHa g potodddekra. "Kpacnas rpanuma” ¢ororddexra. [JaBnenue cpera. OK 07
Onsitel I1.H. Jlebenesa. XuMuueckoe AeiCTBUE CBETA IIK 3.2
Tema 7.2 Conepxanue yueOHOro MaTepuaJia
Crpoenune aToMa Monens atroma Tomcona. OnbiTel Pezepdopaa o uccnenoBanuio crpoeHus aroma. [InanerapHas
Mozens atroMma. [loctynarer bopa. M3nydyenne u morsomieHre (GpOTOHOB MpU MEPEXOJie aToMa C 2

OJIHOTO YpOBHS DHEPrUM Ha Apyroi. Bunel cnektpoB. CriekTp ypOBHEN 3HEPTUM aToMa BOJOPOJA.
Bonnosble cBoiicTBa uactuil. Bosnsl e bpoiins. KopryckynsipHo-BosaHOBOI gyanu3m. dudpakius
IEKTPOHOB B KpHcTauiaX. CIOHTAaHHOE U BBIHY)KJIEHHOE H3JIydeHHE. YCTPOWCTBO M NPHHIIUII
paboThI nazepa
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[IpakTrueckue 3aHATHS

[IpakTtuyeckas pabora: HabnroneHne TMHEHYAaTOTO CIIEKTpa

Tema 7.3
ATOMHOE SIApO

Conepxxanue y4eOHOro Marepuasa

Metoapl HAOMIONEHUS W PETUCTPAIMH AJIEMEHTApPHBIX YacTull. OTKPBITHE pPaJAMOAKTHBHOCTH.
OmnbiTel Pesepdopaa mo ompeneneHno cocTaBa paJnoakTHBHOTO M3nmydeHus. CBoiicTBa anbga-,
Oera-, raMMa-u3ilydyeHus. BiusHue painoakTUBHOCTU Ha JKUBbIE OpraHu3Mbl. OTKpbITHE IPOTOHA
u HeTpoHa. Hyknonnas mozens sifpa ['eiizenoepra-MBanenko. 3apsiy siapa. MaccoBoe unco sipa.
N3otonsl. Anbda-pacniaj. DIeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ["amma-n3myyenue. 3akoH
PaZAMo0aKTUBHOTO pacnaja. DHEPrus CBsA3U HYKJIOHOB B sjipe. SnepHbie cuibl. Jledext macesl sapa.
Snepuwsie peakuuu. Jlenenue u cuHTE3 snep. AnepHslid peaktop. TepmosAepHBIA CHUHTES.
[IpoGnembl 1 epCIEeKTUBBI AAEPHON IHEPTETUKH. DKOJIOTUYECKUE aCTIEKThI SIEPHON SHEPTETHKH.
DneMeHTapHbIe YacTullbl. OTKpbITHE NO3UTpOHA. DYyHIAMEHTaIbHBIE B3AUMOACHCTBUS

[IpakTrueckue 3aHATHS

[IpakTnueckas pabota: MccienoBanue TpeKOB YacTHI] (II0 TOTOBBIM GoTorpadusim)

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJePKaAHME (COAePKAHUE PUKJIATHOTO MOTYJIs)

[IpakTruueckue 3aHATHS

[IpakTrueckas padoTa:

1. JenoBast urpa: [loHsTHs, CBSI3aHHBIE C M3YyYCHHEM METOJOB HAYYHOTO IO3HAHUS: SIBJICHHUE,
HAyYHBII (aKT, TUNoTe3a, Gu3nuecKas BEJIWYHHA, 3aKOH, TEOpHs, HAOIIOJACHUE, SKCIICPUMEHT,
MO/ICITMPOBAHUE, MO/JIEIIb, H3MEPEHHE.

2. IlpakTrueckas padoTa: TeXxHUYeCKHE YCTPOUCTBA U MTPAKTHYECKOE IPUMEHEHHE: (DOTODIICMEHT,
doTomaTumK, cojdHEuHas Oarapes, CBETOAMOJ, CIEKTPOCKOI, Jia3ep, KBAHTOBBII KOMIIBIOTED,
J03UMETp, Kamepa BuibcoHa, siIepHbIid peakTop, aToMHass 6oM0Oa

Paspen 8. DiieMeHTBI ACTPOHOMMH H ACTPOPU3UKH

Tema 8.1
DJIEMEHTHI
ACTPOHOMHUU U
acTpopu3nKH

Conepxanue yueOHOro MaTepuaJia

Bun 3Be3nHoro He6a. Co3Besnusi, spKkve 3BE3[Ibl, MIAHETHI, UX BUANMOE IBIkeHHe. ColHeUHas
cucrteMa. [lmanersl 3emHoOi rpymnmnbl. Ilnanersi-rurantel. Manbsie Tena CoOJIHEUHOM CHCTEMBI.
Comnnue, potocdepa u armoctepa. ConHeunass akTUBHOCTb. Mcrounuk sHepruu CoiHIIAa U 3BE3I.
3Be3/bl, HUX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, pPaJUyC, TEMIeparypa, HX
B3aHMOCBS3b. 3Be3/bl INIABHOH IOCJIENOBATEIFHOCTH. 3aBUCHMOCTL ''Macca - CBETHMMOCTB" I
3B€3]1 TJIABHOW NOCIIeI0BAaTENbHOCTH. BHyTpeHHee cTtpoenue 38e311. CoBpeMEHHbIE MPEACTABICHUS

OK 01
OK 02
OK 03
OK 05
OK 07
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0 MPOUCXOKJAeHUH U 3Boouuu ColHLa U 3Be31. DTambl KU3HU 3Be3]. Mueunsiil IlyTs - Hama
lNanaktuka. CnupanpHas cTpykTypa ["anaktuku, pacnpeneneHue 3Be3/, raza u nobuid. [lonoxenue
n neuwxenne Connua B [Namaktuke. Ilnockas u cdepuueckas moacuctembl ['amaktuku. Twurisr
rajakTuk. Paguoranaktuky v kBazapel. UepHbIe IbIpHI B iApax rajgakTtuk. Beenennas. Pacmupenue
Bcenennoii. 3akon Xa066na. Paz6eranue ranaktuk. Teopus bosabioro B3psiBa. Mojnens «ropsiueit
Bcenennoit». Macmtabuas crpykrypa Bcenennoi. Meraranakruka. HepenieHHbie TIpOOJIEMBbI

aCTPOHOMHH

JlabopaTopHble 3aHATUSA

JlabopaTtopHnast pabota 8. HabmtoneHust HEBOOPY>KEHHBIM TJ1a30M C UCTIOJIB30BaHHUEM

KOMITBIOTEPHBIX MPUIIOKEHUH JUIsl ONIPEICIICHNUS MT0JIOKEHNS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO 4
JaTy: OCHOBHBIE co3Be3us CeBEpHOTo MOyImapus 1 SpKUe 3BE3 bl
IMpomexyrounas arrectanus (JAuddepeHnmpoBanHblii 3a4eT)
108

Bcero:
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3. YCJIOBUSI PEAJIU3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JUCHUILINHDBI

3.1 MarepuajabHo-TeXHHYECKOe o0ecniedeHue

Peanmuzanmss mporpamMmbl  y4yeOHOW — JAMCHUIUIMHBI  MPOU3BOAUTCS C IPUMEHEHHEM
JTMCTAHIIMOHHBIX TEXHOJIOTUH ¥ TpeOyeT HATMUMS JICKTPOHHOU 00pa30BaTeILHON Cpeibl; YIeOHOTO
KaOWHeTa.

OGopynoBanue yueOHOro KaOnHeTa:

® KJIaCCHasl JI0CKa;

® [T0CaI0OYHBIE MECTA 10 KOJIMYECTBY 00YJAIONTNXCS;

¢ pabouee MeCTO MPEeTo1aBaTels;

¢ yueOHO-TIpaKTUYECKOEe 000pyA0BaHNE, HEOOXOAUMOE JJIsi TPOBEACHUS MPEAYCMOTPEHHBIX
porpaMMoi npaktudeckux 3aHsaTuil. B coorserctBue ¢ m.4.4 ®I'OC CIIO ponyckaercs 3ameHa
000pyI0BaHUs €TO BUPTYaIbHBIMHU aHATIOTAMH.

Texnnyeckue cpeacTBa 00y4eHusi:

® KOMITBIOTEPHI C BBIXOJIOM B ceTh Internet;

e cailr «JIuuHas cTyaus» ¢ BO3MOXKHOCTBIO pabOThl C 3JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcom;

® 3JEeKTPOHHbIE OUOIMOTEUHBIE PECYPCHI.

Y4eOHO-MeTOAMYECKOE 00ecnieyeHue TUCIMIIINHBI:

* METOJIMYECKUE YKA3aHUs 110 OPraHU3alMy IPaKTUYECKUX 3aHITHH;

* METOJIMYECKUE YKA3aHUs 110 CAMOCTOSITENIbHOM paboTe.

IIporpammMHoOe o0ecnieyeHue:

[Iporpammuoe obecnedyeHue, SBISIONIEECS YacTblO0 3JIEKTPOHHON HMH(OPMAIMOHHO-
oOpa3oBaTesIbHOU cpezbl U Oasupyroleecs Ha TEIeKOMMYHUKAIIMOHHBIX TEXHOJIOTHAX:

- KOMIIBIOTEpHBIE 00Y4YaroLIe IPOrpaMMBbl;

- TPEHUHIOBBIE U TECTUPYIOLIUE IPOIPAMMBb;

- UHTEJJIEKTYyaJIbHble POOOTU3MPOBAHHBIE CUCTEMBI OLIEHKH KaueCTBa BBIIIOJHEHHBIX padoT;

- CIIpaBOYHO-TIpaBoBas cucreMa «KoHCyabTaHT IuItocy, «I'apanTy;

- anekTpoHHO-0nboTeuHast cuctema (9bC) DBC «IPR SMART» http://iprbookshop.ru/;

- Iporpamma ympasieHusi oOpazoBaTenbHbIM mpoueccoM B OUMOC (MupopmarmonHas
texHousorus. [Iporpamma ynpasienust oopazoBarenbHbIM nporeccom. KOMBAT).

3.2. HUndopmaunoHHoe odecrnieyeHue 00yueHust

OcHOBHBIC HCTOYHUKH:

1. Mskumes [.4., byxoBues b.b., Corckuit H.H. ®u3uka 10 knacc. / moa penakuuei
ITapdentreBoit H.A. - AkumonepHoe o6miectBo «M3narensctBo [IpocBemienne

2. Msxkumes I'.JI., byxoBueB b.b., Yapyrun B.M. ®usuka 11 knacc. / moa pemakuuei
ITapdentreBoii H.A. - AkumonepHoe o6miectso «M3narensctBo IIpocBenienue»

Ilepeyenb MHTEpHET-pECypCoOB:

1. KM-mkona. — Pexxum goctyma: http://www.km-school.ru;

2. Orkpweitas  ¢usmka. —  Pexwmm  gocryma:  http://www.physics.ru/courses/
op25part2/design/index.htm;

3. Inardopma SAKmnacc — Pexxum nocryna: http://www.yaklass.ru ;
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4.  bubmuorexka 1mdpoBoro oOpa3oBaTeNbHOTO KOHTEHTa — Pexum gocryna:
http://Monypoxu.po;

5. ®dwusuka.ru. —Pexxum nocryna: http://www.fizika.ru ;

6.  ®UIIN (BIIP 11 knacc) — Pexxum pocryma: http://www.fipi.ru ;

7. DnektpoHHbI yueOHHK — Pexxum mpoctyna: http://www.physbook.ru.

8.  CnpaBouHo-mpaBoBas cucteMa «KOHCYIBTaHT IUTIOC)
9.  DnekTpoHHO-OHOIMOTEUHAs cucTema (BBC) 9BbC «IPR SMART»
http://iprbookshop.ru/.

4. KOHTPOJIb 1 OLIEHKA PE3YJBbTATOB OCBOEHMUSA
OBIIIEOBPA30OBATEJIBHOMN JUCHUTIJINHBI

KoHTposib M omeHKa pacKpbIBalOTCS 4Yepe3 YCBOEHHbIE 3HAHMSI M IMPHOOpETEHHbIE
0oOyyaroUMMUCS yMEHHUs, HamlpaBlieHHble Ha (GOpMHUpOBaHUME OOMMX M MPO(ecCHOHATBHBIX
koMriereHI . KoMnereHum 10KHBI ObITh COOTHECEHBI C TPEAMETHBIMU PE3YIbTATAMHU.

Koa u HauMeHOBaHHe Paznen/Tema Tun oeHOYHbIX
¢GopmMupyeMbIX KOMIIETEH U MeponpUATHI
OK 01. Beibupath crmocoOsI Pazmen 1. Temsr 1.1., 1.2, 1.3
pereHus 3a1a4y Pasnmen 2. Temu1 2.1., 2.2., 2.3.
npodeccuoHanbHOU nestenbHocTH | Pasnmen 3. Temsr 3.1., 3.2., 3.3,,
MPUMEHUTEILHOK Pa3InNuHbIM 3.4., 3.5.
KOHTEKCTaM Pasnen 4. Temrr 4.1., 4.2.

Paszgen 5. Temsr 5.1., 5.2.,5.3.
Pasnen 6. Temnr 6.1., 6.2,
Pazgen 7. Temnr 7.1, 7.2

OK 02. HUcmones30Bars Pasnen 1. Temsr 1.1., 1.2, 1.3 LITymupoBanue
COBPEMEHHBIC CPEJICTBA ITOUCKA, Pazpen 2. Temsr 2.1., 2.2., 2.3.

aHaJM3a U UHTEPIIpETaIluU Pasnen 3. Temsr 3.1., 3.2., 3.3, TectupoBaHue
nHpopManuu u 3.4., 3.5.

MH(POPMAITMOHHBIE TEXHOJIOTHH Paznen 4. Temn1 4.1., 4.2. BrImmoTHEHHE TPAKTHYCCKUX|
TS BBIIIOJIHEHUS 3a1a4 Pa3znen 5. Temsr 5.1., 5.2., 5.3. 3aaHui
npohecCuoHaNbHOM Paznen 6. Temsr 6.1., 6.2.

NEATENbHOCTHU Pazgen 7. Temnr 7.1, 7.2 KonTtponbHas padota
OK 03. ITmaaupoBath u Pasnen 1. Temsr 1.1., 1.2, 1.3

pean30BBIBaTh COOCTBEHHOE Pazgen 2. Temsnr 2.1., 2.2., 2.3. BrImosiHeHNE 3a1aHUN HA
npodeccuoHanbHOE U Paznen 3. Temsr 3.1., 3.2, 3.3,, Qg depeHInpPOBaHHOM
JIMYHOCTHOE Pa3BUTHE, 3.4., 3.5. BauveTe
NPEeAIPUHUMATENBCKYIO Paznen 7. Temsr 7.1, 7.2

JESITEILHOCTD B
npogeccuoHanbHOU chepe,
HCII0JIb30BATh 3HAHUSA 110
MIpaBOBOM U (prHAHCOBOMA
IPaMOTHOCTH B PA3JINYHBIX
KU3HEHHBIX

CUTYaLUIX
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OK 04. OddexTrBHO Pazmen 1. Temsr 1.1., 1.2, 1.3
B3auMO/IeiicTBOBaTh U paboTarhB | Pa3nen 2. Temnr 2.1., 2.2., 2.3.
KOJIJIEKTUBE U KOMaH/E Pa3pmen 3. Temsr 3.1., 3.2., 3.3,,
3.4., 35.
Paszmen 4. Temsr 4.1., 4.2.
Pasnmen 5. Temn1 5.1.,5.2., 5.3.
Pa3pmen 6. Temsr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2
OK 05. Ocy1iecTBasiTh YCTHYIO Pazmen 1. Temsr 1.1., 1.2, 1.3
UMHCbMEHHYI0 KOMMYHUKAIIHIO Paznen 2. Temsr 2.1., 2.2, 2.3.
Ha rOCYJapCTBEHHOM SI3bIKE Paspmen 3. Temsr 3.1., 3.2., 3.3,,
Poccuiickoit deneparuu ¢ 3.4., 35
Y4€TOM O0COOCHHOCTEH Paznmen 4. Teme1 4.1., 4.2.
COITMAIBHOTO M KYJIBTYPHOTO Paznmen 5. Temsr 5.1., 5.2., 5.3.
KOHTEKCTa Pa3pmen 6. Temsr 6.1., 6.2.
Paznen 7. Temsr 7.1, 7.2
OK 07. CoxeticTBOBaThH Pazmen 1. Temsr 1.1., 1.2, 1.3
COXpaHEHHUIO OKPYKaroIIei Paznmen 2. Temsr 2.1., 2.2, 2.3.
Cpelnbl, pecypcocOepekeHHIO, Paspmen 3. Temsr 3.1., 3.2., 3.3,,
MIPUMEHSATH 3HAHUS 00 3.4., 35
W3MEHEHUHN KJIUMaTa, Pasnen 4. Temrr 4.1., 4.2,
MIPUHIIUATIE OEPEKITUBOTO Pasnen 6. Temnr 6.1., 6.2,
MPOM3BOICTBA, Y3((HEKTHBHO Paznen 7. Temwr 7.1, 7.2
JIEMCTBOBATH B UPE3BbIYANHBIX
CUTYaITUSIX
I1K 3.2. Co3naBartb pazBuBaromyto | Pazmen 2. Tema 2.3.
[PEIMETHO-IIPOCTPAHCTBECHHYIO Pasnen 3. Tema 3.3.
CPClly, HO3BOJIAIONIYIO Pasnen 4. Tema 4.3.
OpraHu30BaTh OOyUeHHUE JAeTel Pasnen 5. Tema 5.3.
[PAaHHETO W JIONIKOJIBHOTO BO3pacTa, Pasien 7. Tema 7.3

B TOM YHCJIC JICTEH C
OTrPaHUYCHHBIMU BO3MOYKHOCTSIMU
3II0POBBS B COOTBETCTBUU CO
cnenrdukoit oopazoBaTeaIbHOM
[POrpaMMBI.
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