EJIELIKUI TOCYJIAPCTBEHHbBIN YHUBEPCUTET um. N.A. BYHUHA

e

) obpasosarius /

-P)) Q"
90'3 * 1““

PABOYASA ITPOTPAMMA
YUYEBHOI'O ITPE/IMETA

OVII. 06 ®uszuka
40.02.04 FOpucnpyaeHIus

®opma oOydeHus: OUHAs



PabGouass mporpamma pa3paborana Ha ocHoBe TpeboBanuii DPI'OC cpennero o0riero
o0pa3oBaHusi, MPEIBIBIAEMBIX K CTPYKTYpE, COJCPKAHHIO W pe3yJbTaTaM OCBOCHHS Yd4COHOM
JUCHUITIINHBI ((CDI/I?)I/IKa)), B COOTBCTCTBHUU C PeKOMeHI[aLII/ISIMI/I IO OpraHuv3anuu MnoJIydCHuss CpCaHCro
obmiero ob6pazoBanus B mpenenax ocBoeHus IIIICC3 na 6a3ze ocHOBHOro oOmiero odpa3zoBaHUs C
ydeToM TpeOoBaHUH (perepaibHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U IMOJIy4aeMO
npoQeCcCHH WU CIIEIUATBHOCTH CPEHEr0 MPOPECCHOHATBHOTO 00pa30BaHMSI.

Pabouas mporpamma paspadorana [1LK no TexHomormueckomy npoQuiro

PazpaboTunk(u) paboueii mporpamMmel:
SApneikoBa H.A, npenogaBaTesib MHCTUTYTa CpeIHEr0 MpodecCuoHaIbHOTO 00pa30BaHMs



COJEPKAHUE

1. OOuras xapakTepucTuka paboyeil IporpaMMbl YUEOHOTO TPEIAMETA. ....cvveeerrrvrrerssns 4
2. CTpyKTypa U COJCPHKAHNUE YICOHOTO TIPEIIMETA. ...vvvvvrrreaeessaaninrrnnnneeeeeaesssaannssnnenees 9
3. YcioBust peanu3aiyy NPOTPAMMBI YUEOHOTO MPEIAMETA ....vvvvvrrrereeeeesaanirirnneeeeeeess 20

4. KOHTpOJIb U OLIEHKA PE3YIbTATOB OCBOCHHMS



1. O0mas xapakTepucTHKA pado4yell NporpaMMbl y4e0HOIro nmpeamera

1.1. Mecto y4eOHOro mpeaMera B CTPYKType OCHOBHOH mpogeccnoHaIbHOI
o0pa3oBaTe/IbHOM NMPOrPaMMBbI.
VYueOublii npenmer «®Pu3nka» ABISETCS 00S3aTENBHBIM YYEOHBIM INPEAMETOM B paMKax

00m1eo0pa3oBaTeNbHON MOATOTOBKM Ha 0a3e OCHOBHOTO OOIIero o0pa3oBaHHS B COOTBETCTBHU C
®IrocC COO.

1.2. llesn 1 nIaHMpPYyeMble pe3yabTaThbl OCBOEHHS Y4eOHOI0 mpeaMeTa

Hens yue6HOTO npeamera «Dusukar:
. (dhopmupoBaHUe y 00yJaIONIUXCsl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHUSs, 3HAYUMOCTH

(du3HYECKUX 3HAHUH JIJIST COBPEMEHHOTO KBATH(PUIIMPOBAHHOTO CIIEITUAIMCTA TIPH OCYIIECTBICHUHU €ro
npo¢hecCHOHANTBHOM JIeATETLHOCTH;

. (hopMHpOBaHKE €CTECTBEHHOHAYYHOM IrpaMOTHOCTH;

. OBJIaJIEHUE cCHeuu@UUecKor CcucTeMol (U3NUYECKUX TOHSTUH, TEPMUHOJIOTHEH U
CHMBOJIHKOM;

. OCBOEHHE OCHOBHBIX (U3UYECKUX TEOPHIA, 3aKOHOB, 3aKOHOMEPHOCTEH;

. OBJIQJICHUE OCHOBHBIMH METOJAMHM HAY4YHOTO MO3HAHUS IPHUPOJBI, UCIOIb3YEMBIMH B

¢buzuke (Haby0IeHUE, ONTMCAHUE, U3MEPEHHUE, BHIABIDKEHHE THIIOTE3, IIPOBEICHNE IKCIIEPUMEHTA);

. OBJIaZICHUE YMEHHUSIMU 00pabaThIBaTh JAaHHBIE SKCIEPUMEHTA, OOBSICHSITH MOJyYEHHBIE
pe3yibTaThl, YCTaHABIMBATh 3aBUCUMOCTH MEXIY (HU3MUECKMMHM BeEIMYMHAMM B HaOII0JaeMOM
SIBJICHUH, A€aTh BbIBObI;

. (dbopMupoBaHHE YMEHMS peliaTh (PU3MUECKHE 3aJaul PAa3HbIX YPOBHEH CI0KHOCTH;

. pa3sBUTHE  TIO3HABATENIbHBIX  HMHTEPECOB, MHTEIUIEKTYaJlbHBIX W TBOPYECKHX
crocoOHOCTEM B Mpouecce NPUOOPETEHHs 3HAHUN C MCHOJb30BAHMEM pa3IMYHBIX HCTOYHHUKOB
MHGOpMALlMM  COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJOIMH; yMeHUHl QopMynupoBate U
000CHOBBIBaTh COOCTBEHHYIO IO3UIIMIO IO OTHOIIEHUIO K (pu3nyYecKoi HH(pOpMAIMHY, 110JIydaeMoi u3
pa3HbIX HCTOYHHUKOB;

. BOCIIMTAHUE YYBCTBA FOPAOCTH 32 POCCUHCKYIO (PU3MUECKYIO HAyKY.

1.2.1. Ilnanupyemble pe3yJibTaThl 0CBOEHHS Y4eOHOr0 MpeaAMeTa

Peanuzanus mporpammbel ydeOHOoro mpenamera «®Dusmka» HampaBieHa Ha JOCTH)KCHHUE
mnaHocTHRIX (JIP), MerampenmerHbix (MP) u mnpeaMeTHBIX pe3yibTaTOB OCBOCHHUS OCHOBHOMU
oOpasoBarenbHO# TTporpammsl (ITPO).

TpeGoBanusi K MeTanpeIMETHBIM pe3yJbTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeNbHOM
MIPOTPAMMBI:

Kon | IInanupyeMble MeTampeIMETHBIE PE3YIIbTATHI

Ilo3HaBartenbHbIe yHUBEpcanbHble yueOHble neiicteus (YY)

0a30Bble JJOTMYECKHE JeHCTBUS:

MP 01 yCTaHaBIIMBaTh CYIIECTBEHHBIH MPU3HAK UM OCHOBAHMUS Il CPAaBHEHHUS,
K1accupuKayu 1 0000IIeHus;

BBISBJISITH 3aKOHOMEPHOCTH M ITPOTHBOPEYUS B paCCMaTPUBAEMbIX SBICHUSIX;
CaMOCTOATENBHO (POPMYIMPOBATh U aKTyaJU3UPOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIeNATH 1IeNU I TENIbHOCTH, 33]]aBaTh MapaMeTpbl U KPUTEPUHU HX
JOCTH)KEHUS;

BHOCHUTh KOPPEKTHUBBI B JIESTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YNbTATOB




ejisiM, OICHUBATL PUCKU HOCJIGIICTBI/Iﬁ JACATCIIbHOCTH,
Pa3BUBATh KPCATUBHOC MBIIIIJICHUC ITPU PCIICHUH JKM3HCHHBIX npo6neM.

MP 02

0a30BbIe UCCIIEIOBATEIBCKUE ICHCTBHS:

BJIAACTh HaBbIKaMU y‘IC6H0-I/ICCJIeI[OBaTeJILCKOI71 n HpOCKTHOﬁ JACATCIIbHOCTH,
HaBBIKAMU pa3penieHust mpooiem;

OBJIaJACHUC BHIAAMU [JOCATCIBHOCTH 110 IIOJYYCHHMIO HOBOI'O 3HAaHUA, Cro
UHTEPIIPETAIMH, MPEOOPA3OBAHUIO W TIPUMEHEHUIO B Pa3IMYHBIX YIeOHBIX
CUTyallMdX, B TOM YHCJIC ITPHU CO3JaHUHN yLIe6HI)IX " COLUAJIBHBIX ITPOCKTOB,
dbopMHpOBaHWE  HAYYHOTO  THIA  MBIIIJICHHUS, BJIAJICHUE  HAYyYHOM
TGpMI/IHOHOFHGﬁ, KIITOYCBBIMU INIOHATHUAMU U METOAaMU,

BBIABJIATH MIPUYWMHHO-CICACTBCHHBIC CBA3H U AKTYAJIU3UPOBATH 3a/1a4vy,
BBIIBUT'aTb THUIIOTE3Y €€ PCUICHUA, HAXOAUTH APTYMCHTBI IJId JOKAa3aTCJIbCTBA
CBOUX YTBEPXKACHMM, 3a1aBaTh [TapaMeTPbl U KPUTEPUU PELICHHUS;
AHAJIIM3UPOBATH MMOJYYCHHBIC B XOAC PCIICHHUA 3aJa4u pPE3YJIbTAThl, KPUTUYCCKU
OLCHUBATb UX NOCTOBCPHOCTL, IPOTHO3UPOBATHL U3MCHCHUC B

HOBBIX YCJIIOBHUAX;

YMETDb IIEPCHOCUTH 3HAHHMA B ITO3HABATCIIBHYIO U IPAKTUYCCKYTO oOjacTu
KHU3HEACATCIIbBHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

OCYIIECTBIISITh IEJICHATPABICHHBIA TIOWCK IEPEeHOCca CPEeNCTB W CHocoOOB
NeNcTBUS B MPOECCUOHATBHYIO CPELY;

CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TTIOMCKY METOJIOB PEUICHHS
MMPAKTUYCCKUX 3aaa4, MPUMCHCHUIO PA3JIMYHBIX METOJO0B IIO3HAHMA,

CTaBUTh W (GOPMYIHPOBATh COOCTBEHHBIC 3aladyd B 00pa3oBaTEIBLHOM
NEeSITeIbHOCTH U KU3HEHHBIX CUTYALIUX;

CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aJbTepHATUBHBIEC PEILICHNUS;
BBIJIBUTAaTh HOBBIE UJI€HU, TIpeyIaraTh OPUTMHAIbHbIE TOIXO0AbI U PEIICHNUS;
paspabaThiBaTh IJIaH pelieHus MpoOIeMbl C YIETOM aHAJIN3a UMEIOLUXCS
MaTepHaIbHBIX 1 HEMaTEePHAILHBIX PECYPCOB.

MP 03

pabota ¢ uHpOopMaIHECi:

BJIQJICTh HAaBBIKAMM TOJYYCHHMS HMH(DOPMAIIMM M3 HMCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITCJIBHO ~ OCYIIECTBIIATh  IMOWCK, aHAIW3, CHUCTEMAaTH3alMi0 |
UHTEPIPETALMIO HH(POPMALIMK Pa3IMYHbIX BUIAOB U (HOPM MPEICTABICHHS;
CO3/1aBaTh TEKCThI B PA3JIMYHBIX (hOpMaTax ¢ Y4eTOM HazHAYCHHUS WH(POpMAIUU
U IIeJICBOM ayJauTOpUH, BBHIOMpAs ONTUMAIbHYIO (GOpMYy NpPEACTABJICHUS H
BU3YaJIM3allHH;

OIICHUBATh JJOCTOBEPHOCTh, JSTHTUMHOCTh HH(OPMAIIUHU, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3THYCCKUM HOpPMaM;

UCIIO0JIb30BaTh CPEJCTBa MH(MOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTHIA
B PCIICHUU KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 3aJad C
coOroficHHeM TPeOOBaHUN SPrOHOMHKH, TEXHHUKH O€30MAaCHOCTH, THIHCHBI,
pecypcocOepekeHus, MPABOBBIX M 3TUYECKUX HOPM, HOPM HHGPOPMAIMOHHOM
0e30IMacHOCTH;

BJIJICTh HABBIKAMU PACIIO3HABAHUS U 3aIUTHl HHPOPMALIUU, UHPOPMAITMOHHON
0€30MaCHOCTH JIMYHOCTH.

KommynukatusHeie YV /I

MP 04

OOIIlEHHE:

OCYIIECTBIISATH KOMMYHHUKAITUU BO BCEX Chepax KHU3HH,

BIQJIETh  PAa3JIMYHBIMH  CIOcOOaMHM  OOIINEHWST W B3aMMOJICHCTBHS,
apryMEHTHPOBAHHO BECTH UAJIOT; Pa3BEPHYTO U JIOTUYHO MU3JIaraTh CBOIO TOUKY
3pEHMSI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

MP 05

COBMCCTHaAA ACATCIBbHOCTD:
NNOHUMATb W HCIOJIb30BATH TPCUMYIICCTBA KOMaHJIHOH H I/IH,Z[I/IBI/I,[[yaJlBHOﬁ




paboThI;

BBIOMpAaTh TEMaTHKy M METOABl COBMECTHBIX JICHCTBUH C Y4eToM OOIIHX
HMHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0r0 YieHa KOJUICKTHUBA;

IIPUHAMATHh  LEJIM  COBMECTHOM  JEATEIIbHOCTH,  OpPraHU30BbIBATH U
KOOPAMHUPOBATH JEHCTBUS 110 €€ JOCTHKEHUIO:

COCTaBJIATH ILJIAH ACUCTBUM, PAaCIPENEIATh POJIM C yIE€TOM MHEHUM Y4aCTHUKOB,
00CyX/1aTh pe3yJabTaTbl COBMECTHOH paldoOTHI;

OIICHUBATh KaueCTBO CBOETO BKJA/a M KAKJIOTO YYAaCTHHKA KOMAaH/bI B OOLIMii
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

peajaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh MWJEW C TO3ULHUH HOBU3HBI,
OPUI'MHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

KOOPJIMHUPOBAThH U BHIOJHATH pabOTy B YCIOBHSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

MIPOSIBJIATH TBOPYECTBO U BOOOpaKe€HUE, ObITh MHUIIMATUBHBIM.

Perynsarusnueie YVY /|

MP 06

CaMOOpraHu3aLus:
CaMOCTOSITEJIHO OCYIIECTBJIATh TO3HABATENIBHYIO JCSTEIHHOCTh, BBISBIIATH
npoOsieMbl, CTaBUTh U (QOPMYIHPOBATH  COOCTBEHHBIE  3aJauyd B
00pa3zoBaTeIbHON AEATENHPHOCTH U KU3HCHHBIX CUTYAIHSX;

CaMOCTOSITEIHHO COCTaBIIATh TUIAH PEIICHUSI MPOOJIEMBI C YUETOM HMMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U TIPEIITOYTECHUIA;

JaBaTh OIEHKY HOBBIM CUTYaIlHSIM;

pactupsaTh paMKH y4eOHOTO TpEeJIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUM;
JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO HITUPOKOH SPYIULIMU B Pa3HBIX
005acTAX 3HAHWM, T[IOCTOSHHO TIOBBIIIATh CBOM  0Opa3oBaTeIbHBIA |
KyJbTYPHBI YPOBEHb.

MP 07

CaAMOKOHTPOJIb:

JaBaTb OUCHKY HOBBIM CUTyallsIM, BHOCHUTb KOPPEKTUBEI B ACATCIBHOCTD,
OLCHUBATh COOTBETCTBUEC PC3YJIbTATOB LECIIAM;

BJIaJACTh HaBBIKaMU IM03HABaTEILHOM pe(l)J'ICKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX
,Z[GflCTBPIfI 1 MBICJIIMTCIIBHBIX IMTPOLECCOB, UX PE3YIIBTATOB U OCHOBaHI/Iﬁ;
HCIIOJIb30BAaTh IIPHCMBbI pe(l)J'ICKCI/II/I A1 OLOCHKH CHUTYyalluH, BBI60pa BCPHOI'O
PCIICHUA;

YMETh OLICHUBATH PUCKU U CBOCBPEMCHHO NPUHUMATL PCHICHUS 110 UX
CHMKCHUIO.

MP 08

SMOIMOHAIBHBIA UHTEJUICKT, IPEIIoIaralomuii copMUpOBaHHOCTS:
CaMOPEryJIMPOBAHMS, BKIOYAIOUIEI0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBEJICHUE, CIOCOOHOCTh aIallTUPOBATHCS K
SMOIMOHAIBHBIM U3MEHEHUSM U MPOSBISITh THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIIOYAIOUIEH CTPEMJICHUE K JOCTHXKEHHUIO LIEIH M
yCcnexy, ONTUMU3M, UHULIUATUBHOCTb, YMEHUE JECHCTBOBATh, UCXOMIl U3 CBOUX
BO3MO’KHOCTEH;

SMIIATUH, BKIIIOYAIOMIEH CIIOCOOHOCTh IOHMMATH 3MOIIMOHAIBLHOE COCTOSHHE
NPYTUX, YYUTHIBATh €O MPH OCYIIECTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COYYBCTBHIO U COIEPEKUBAHUIO;

COIMANILHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C
JIPYTUMHU JTIOABMHE, 3a00THTHCS, TPOSIBIISATH HHTEPEC U pa3peniaTh KOH(PIUKTHL.

MP 09

MPUHATHE ce0s U IPYTHX JIIOJICH:
MPUHUMATD ce0s1, MTOHUMAasi CBOU HEAOCTATKU M IOCTOMHCTBA;




IIPUHUMAaTh MOTUBBI U apryMEHTHl IPYIHX JIOJCH IpU aHAJINW3€ PE3yJIbTaTOB
NeSITEIbHOCTH; MPU3HABATh CBOE IIPaBO M IPaBO JPYrHX JIOJAEH Ha OLIMOKWY;
pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TMO3UIINH JPYTrOro YeJIOBEKa.

[IpenMeTHbIE pe3ynbTaThl OCBOEHMSI OCHOBHOM 00pa30BaTelbHONW MpOrpamMmbl 00ECIIEUHMBAOT
BO3MOXKHOCTh JAIbHEHIIET0 YCHEIIHOTO MNpOo(eCCHOHAIBHOTO OO0ydeHHs M TNPOo(dEecCHOHAIBHON
NEeSITEIbHOCTH.

[Imanupyemble TpeaMETHBIE pe3yabTaTbl oOydeHHss 1o ydeOHoMy mpeamery "dusuka'
(6a30BBIN YpOBEHB):

Koawb1 IInanupyemMble pe3yJibTaThbl 0CBOCHHS Y4eOHOI0 MpeMeTa BKJIKYAIOT:
pe3yJIbTATOB

c(OpMHUPOBAHHOCTH MPEJICTABICHUN O POJIU U MecTe (U3UKH U aCTPOHOMUU
11P6 01 B COBPEMEHHOIl HayJHOIH KapTHHE MHpPa, O CHCTEMOOOpasylomiel poiu
GU3MKK B pPa3sBUTHM E€CTECTBEHHBIX HAYK, TEXHUKH M COBPEMEHHBIX
TEXHOJIOTHIl, O BKJIaJe POCCHUMCKMX M 3apyOeXHBIX Y4YEHbIX-(H3UKOB B
pa3BUTHE HAyKW;, TOHUMaHWE (PHU3NYECKONW CYIIHOCTH HAOII01aeMbIX
SBIICHMI MHKPOMHpPA, MaKpOMUpa W MeEraMupa; MOHHMaHHE pOJIU
aCTPOHOMHUU B NPAKTHYECKOM JEATEIbHOCTH YeJIOBeKa M JalbHEWIeM
HAyYHO-TEXHHUYECKOM Pa3BUTHH, oS GU3UKU B (POPMHUPOBAHUH KPYro3opa
1 (QYHKIIMOHAIBHOW TPAMOTHOCTH YEJIOBEKA JUIS PEIICHUS MPAKTUISCKUX
3ajad;

ITP6 02 chOpMUPOBAHHOCTh  YMEHUW  pacmo3HaBaTh  (U3HYECKHE  SBICHUS
(TIporecchl) U OOBSICHATH UX Ha OCHOBE M3yYEHHBIX 3aKOHOB: PABHOMEPHOE
Y PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIIKEHHE, CBOOOIHOE TMaJICHUE TEll,
JIBMDKEHUE TI0 OKPYXHOCTH, UHEPIIHS, B3aUMOICHUCTBHUE Tell, KoeOaTeIbHOe
JIBIDKCHHWE, PE30HAHC, BOJHOBOE MABWkeHHE; uddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHUE JKUIKOCTEH W TBEPJABIX TEJ, M3MEHEHHE 00beMa Tell
Npyu HarpeBaHuM (OXJIAKICHHWH), TEIUIOBOE pPABHOBECHE, HCIIAPCHUE,
KOHJICHCAIIWs, TUIABJICHUE, KPUCTAJUTN3AIUs, KUIICHHE, BIAXKHOCTh BO3yXa,
CBSI3b CpEJHEH KHMHETUYECKOW SHEPrUu TEIUIOBOTO JIBHIXKCHUS MOJEKYIN C
aOCOJIIOTHOW — TeMIepaTypoil, TOBBINIICHHE [ABJICHUS Ta3a TIpPU €ro
HArpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXKIY IapaMeTpaMu COCTOSHHS
raza B U30MpoIeccax; OSJCKTPU3alUs TeJ, B3aUMOJICHCTBHE 3apsoB,
HarpeBaHWe TIPOBOJHMKA C TOKOM, B3aUMOJICHCTBUE  MAarHUTOB,
AJIEKTPOMArHUTHAsI MHIYKIIUS, JCWCTBUE MATHUTHOTO TOJISl HA TIPOBOJIHHK C
TOKOM M JBWKYIIUICS 3apsill, SJICKTPOMArHUTHBIC KOJICOAHUS W BOJIHBI,
NPSMOJIMHEHHOE PACIpPOCTPAHCHHE CBETa, OTPAKCHHUE, MPEIOMIICHHUE,
uHTeppepeHnrs, AUGpakius W TOJSApU3alUs CBETa, IAUCIEPCUS CBETa;
doTosnexkTpudeckuii  3dexr, cBeToBoe aBieHHE, BO3HUKHOBEHUE
JMHEHYaToro CHeKTpa aroMa BOJOPOJa, €CTECTBEHHAs M HMCKYCCTBEHHas
palnOaKTUBHOCTb;

I1P6 03 BJIaJACHUC OCHOBOIIOJararomuMmn (1)I/I3I/I‘IGCKI/IMI/I IIOHATHUAMHA WM BCINMYHUHAMU,
XapaKTCPU3yrOmnuMun (I)I/I3I/I‘IGCKI/IC IIPOLECChI (CBH3aHHBIMI/I C MCXaHUYCCKUM
JABHKXCHHUECM, B3aUMOJCHCTBUEM TCJI, MCXaHHYCCKHMHU KOJICOAHUSIMH U
BOJIHAMH; ATOMHO-MOJICKYJISAPHBIM CTPOCHUEM BCHICCTBA, TCIIJIOBBIMU
nponeccaMu; OJCKTPUYCCKUM W MATrHUTHBIM IIOJISIMU, DJJICKTPUYCCKUM
TOKOM, OJJICKTPOMAIrHUTHBIMUA KOJICOAHUSIMH U BOJIHAMH, OITHYCCKHUMU
SABJICHUAMU,; KBAHTOBBIMHA ABJICHUSIMU, CTPOCHUCM aTOMa U aTOMHOTO sApa,
paI[I/IOaKTI/IBHOCTBIO); BJIAICHUC OCHOBOIIOJIAraromiuMu aCTpOHOMHUYCCKUMHU
NOHATUSAMHU, IMO3BOJIAKOIIUMU XAPAKTCPU3O0BATH IMPOLCCCHI, MPOUCXOAANINEC
Ha 3BC31aX, B 3BC3JJHBIX CUCTEMAX, B MEXKTralaKTHUeCKOM cpcac; ABMIKCHUC




HeOECHBIX TeJI, SBOJIIOLUIO 3B€3/] U Beenennoii;

I1P6 04

BJIaJICHUE 3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TEOPHUSIMHU (3aKOH BCEMHUPHOTO
tarotenus, I, II u III 3akonpl HprOTOHA, 3aKOH COXpaHEHHS] MEXaHHUYECKOU
SHEPIruM, 3aKOH COXPAHEHUS HMIYJIbCa, MPUHIUII CYNEPIO3UIUU CHUJI,
MPUHIUIT PABHOTIPABHOCTH MHEPIHAIBHBIX CUCTEM OTCUETA; MOJICKYIISIPHO-
KMHETHYECKYI0 TEOPHUIO CTPOCHMSI BELIECTBA, ra30BbIE 3aKOHBI, MEPBBIN
3aKOH TEPMOJAMHAMHUKU; 3aKOH COXPAHEHHS SJICKTPUYECKOTO 3apsijia, 3aKOH
Kynona, 3akon Owma mis ydactka 1enu, 3akoH Oma i TOJIHOM
AJIEKTPUYECKON 1enu, 3akoH JDkoyns - JleHna, 3aKOH 3J€KTPOMArHUTHOM
WHIYKIIUM, 3aKOH COXPAaHEHMUs] DSHEPruH, 3aKOH MPSIMOJIMHEHMHOTO
pacrpoCTpaHEHHs] CBETA, 3aKOH OTPAKEHUS CBETa, 3aKOH MPEIIOMIICHUS
CBETAa; 3aKOH COXPAHEHHUS DHEPTUH, 3aKOH COXpPAHEHHUs HMITYJIbCa, 3aKOH
COXpaHEHUs DJEKTPUUYECKOTO 3apsiia, 3aKOH COXPAHEHHUS MacCOBOTO YHCIA,
nocrynaTtel  bopa, 3akOH  pagUMOAKTUBHOTO  pacranga); yBEPEHHOE
WCTIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH mNpu aHanmm3e (U3HUYECKUX
SIBICHUI W MIPOLIECCOB;

I1P6 05

YMEHHME YYWUTHIBATh TPAHUIBl NPUMEHEHHS HW3YYEHHBIX (U3NYECKUX
MOJIENEN: MarepuanbHas TOYKA, WHEPUUAIbHAS CHUCTEMa OTCYETa,
HJeaNbHBIM Ta3; MOJEIN CTPOECHMUS Ta30B, XUAKOCTEHM W TBEPABIX TE,
TOYEYHBI JJIEKTPUYECKUN 3aps], sAJepHas MOJENIb aToMma, HYKIOHHas
MOJIeJIb AaTOMHOTO si/ipa MpHU peleHNH PU3NYECKUX 3a/]ady;

I1P6 06

BJIaJICHUE OCHOBHBIMH METOJIAaMH HAYYHOTO TMO3HAHWUS, WCTOJIb3YEMBIMU B
(¢u3uKe: TPOBOAWTH TPSIMBIE M KOCBEHHBIE W3MEpeHUs (PU3nUecKux
BEJIMYMH, BbIOMpas ONTUMAJbHBIM CMOCO0 U3MEPEHHs M HUCHOJb3Ys
W3BECTHBIE METOJbl OLEHKH MOTPEIIHOCTeH U3MEpeHUH, MPOBOAUTH
HCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3MUECKUX BETUYMH C HCIOJIb30BAHUEM
NPSMBIX HM3MEPEHUU, OOBICHATH TMOJTYYEHHBIE pEe3yAbTaThl, HCIHOJB3Ys
(usnueckue TEOpHUH, 3aKOHBI U TOHATHS, W JIeNaTh BBIBOJBI; COOIIOAThH
mpaBmiia 0e30MacHOro Tpyda NpH MPOBEICHUHM HCCIEIOBAaHUNA B paMKax
y4eOHOro SKCIIepUMEHTa U Y4eOHO-HCCIeA0BATEIbCKON NESTENIbHOCTH C
UCIOJIb30BaHUEM LU(POBBIX W3MEPUTENBHBIX YCTPOICTB U 1a00PaTOPHOTO
obopynoBanus; chOPMUPOBAHHOCTH MPEICTABICHUN O METO/aX MOJTYYECHUS
HAy4YHBIX ACTPOHOMUYECKUX 3HAHUH;

I1P6 07

C(i)OpMPIpOBaHHOCTI) YMCHHA PEIlaTh paCyYCTHBIC 3aJa4yu C sIBHO 3aHaHHOﬁ
(bHSPI“IGCKOfI MOJACIIbIO, HCIIOJIb3YA (1)I/I3I/ILICCKI/IG 3aKOHBI W IIPUHIMUIIBI, Ha
OCHOBC aHaJIM3a YCJIOBUS 3aavuU BBI6I/IpaTL (1)I/ISI/I‘IGCKYIO MOACIIb, BBIACIIATH
(1)I/ISI/I‘IGCKI/I6 BCINMYMUHBI H (1)0pMy.]'IBI, H606X0,Z[I/IMLIG 1 €€ pCHICHUSA,
IIPOBOAUTL pPacCdYCTbl W OLCHHUBATHL PCAJIBHOCTH IIOJTYYCHHOTO 3HAYCHUS
(I)HSHHGCKOﬁ BCIIMYMHBI, PCIIaTb KAaYCCTBCHHLIC 3alda4dd, BbICTpanBas
JIOTUYCCKU HCIIPOTHBOPCYHMBYIO LCIOYKY paCCY)K)IeHI/Iﬁ C OHOpOfI Ha
N3YUYCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (1)I/ISI/I‘I€CKI/IG SIBJICHHAA,

I1P6 08

COPMHUPOBAHHOCTh YMEHHUS TPUMEHATh IMOJY4YEHHbIE 3HAHUSA IS
OOBSICHEHUS YCIOBUN MPOTEKaHUs (PU3MUECKUX SIBICHUHM B MpUpOAe M IS
OPUHATHS TPAKTHUYECKUX pEIIeHUH B MOBCEIHEBHOM JKM3HM  JUIA
oOecrieyeHns 0€30MaCHOCTU MpPU OOpalleHUuH ¢ OBITOBBIMU MpHOOpaMH U
TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHUS 3[0POBbsl U COOJIOJCHUS HOPM
9KOJIOTUYECKOTO  TOBEJCHUS B  OKpyXKaroled cpene; MOHUMaHUE
HEOOXOMMOCTU TPUMEHEHHsI JTOCTM)KEHUH (U3UKU W TEXHOJOTHH s
palMoHaIFHOTO IPUPOJONOIB30BAHHUS;

I1P6 09

c(OPMHUPOBAHHOCTh COOCTBEHHOM MO3MILIMHU MO OTHOIICHUIO K (PU3UYECKOM
uH(pOpMaIINHY, TOTy4aeMON U3 Pa3HbIX UCTOYHUKOB, YMEHHM HCHOIB30BATh
1U(ppPOBBIE TEXHOJOIMU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU U
NpeACTaBICHHUs y4eOHOM M Hay4yHO-NOMYJSIpHOM MHGpOpMalMM; pa3BUTHE




YMEHUH KPUTHYECKOTO aHAIM3a MOJy4aeMoil nHpopMaImu;

I1P6 10

OBJIAICHUC YMCHHIMU pa60TaTb B TIpymnIec C BbIIOJHCHHUECM pPAa3JIMYHbIX
COLIMANIBHBIX  POJIEH, IJIaHUPOBaTh padOTy TIPYIIbl, PaLHUOHAIBHO
pacnpeaciiAtb ACATCIIBHOCTL B HCCTAHAAPTHBIX CUTyallUAX, aJACKBATHO
OLICHHUBATh BKJIaA  KaXXJI0Tr0 N3 YYaCTHHUKOB TIpynnbl B  PCHICHUC
paccMaTpuBaeMoil mpoOJIeMEbI;

I1P6 11

oBinazeHne (cHOPMUPOBAHHOCTh MPEACTABICHUN) TpaBWIAMH 3aIllUCH
¢usnveckux Gopmyn perabepHO-TOYEUHOW cucTeMbl oOo3HaueHmid JI.
Bpaiins (uist cnensix U c1a00BUASIINX 00YYarOIKXCS).

2. CTpyKTypa M coaep:xaHue y4eOHOro nmpeaMera.

2.1. O0bemM TUCHMILIMHBI U BUABI y4eOHOH padoThl

Bua yueOHoii paGoThl Oovem 6 uacax
O6beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHOT0 npeaMera 78
B T.4.
1. OcHOBHOE coep:KaHne 78
B T. 4..
TEOPETUYECKOE 00yIeHNE 39
MPAKTUYECKHUE 3aHATHS 39
2. IIpodeccuoHaILHO OPHEHTHPOBAHHOE COJIeP:KAHNE 12
B T. 4.
TEOpPETHYECKOE 00yUeHne 6
MIPAKTUYECKHUE 3aHITH 6
WHIUBUIYATbHBINA TPOEKT (Oa/Hem)™™ HeT
IIpomeskyTouHasi aTTecTanus (3a4eT ¢ OIEHKOI)

Bo scex siueiixax co 36e300uxoii (*) (6 cryyae eé nanuuus) ciedyem ykazams 00beM 4acos, a 6 ciydae Omcymcmeus yopames u3 CnucKa
**) Eciu npedycmompen uHOUGUOYALbHbIIL POEKM N0 OUCYUNIIUHE, NPOZPAMMA NO €20 Peanu3ayuu pazpadamuléaencst OmoeibHo




2.2. TemaTu4ecKkuii JIaH U COAEePKAHUE JUCUMIIIMHBI

HaumenoBanue
pa3iesioB U TeM

Conepxxanue y4eOHOro marepuajia (OCHOBHOE U
npo¢eccuoHaIbLHO-0PUEHTUPOBAHHOE),
JadopaTopHble M PaKTHYeCKUEe 3aHATHS,
NPUKJIATHONH MOIYJIb (MIPU HAJIUYHNH)

O0nLeM
4acoB

1

2

w

Pa3znen 1. ®uzuka n METOAblI HAYYHOI'O MMO3HAHUA

Tema 1.1. BBenenue.
duszuka 1 MeTOIbI
HAay4YHOTO TIO3HAHUS

OcHOBHOE€ COACPKaHUE

®usuka - Hayka o npupone. HayuHble MeTobI
IIO3HAHMs OKpYXkaromero mupa. Ponb skcriepuMenTa u
TEOPUU B MPOLECCE MO3HAHUS MPUPOJIbI. DKCIEPUMEHT
B (husnke

Tema 1.2.
MoaenupoBanne
(bU3UYEeCKUX SBICHUN U
MIPOLIECCOB.

OcHOBHOE CoacpKaHue

Hayunsle rumoressl. Pu3nYecKue 3aKOHBI U TEOPHH.
['panunel  npUMEHMMOCTH — (DU3MYECKHUX  3aKOHOB.
[Ipunnun cootserctBug. Ponb u Mecto Qu3nku B
(bopMUPOBaHUN COBPEMEHHON HAay4yHOU KapTHHBI MUpAa,
B IIPAKTHUYECKON JIEATEIBbHOCTH JIFOIEH

IIpakTHYeckHne 3aHATHSA:

[Ipaktnueckass  pabora. IlpuBenenue  mpumMepoB
BIIUSTHUSL OTKPBITHI B (U3UKE HA MPOTPeCcC B TEXHUKE U
TEXHOJIOTMH MPOU3BOJICTBA

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COEPKAHHE

3HaveHne GU3NKU TIPU OCBOCHUHU TTPOQECCHu

Pa3pen 2.Mexanuka
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Tema 2.1. Kunemaruka

OCHOBHOE COIep:KaHue

Mexanuyeckoe JIBUKECHHE. OTHOCUTENBHOCTh
MexaHuyeckoro  nBumxkeHus.  Cucrema  oTcuéra.
Tpaekropus, myTb, MepeMenieHre, CKOPOCTh (CpeaHsis
CKOPOCTb, MTHOBEHHasT CKOPOCTb) M  YCKOpEHHUE
MaTepuaIbHOW TOYKH, MX MPOEKIHH Ha OCH CHUCTEMBI
KOOpJUHAT.

PaBHOMepHOE M paBHOYCKOPEHHOE MPSIMOJUHEHHOE
JBUKECHHE.

I'padukn  3aBUCHMOCTM  KOOpAWHAT,  CKOPOCTH,
YCKOpEHUs, MyTH U TMepeMelIeHUs] MaTepuaibHOU
TOYKH OT BpEMEHU

CBoOonHOE majieHne. Y ckopeHrue cB0OOHOTO MaieHus
KpuBonuHueiiHoe amxeHue. PaBHOMEpHOE ABMXXKEHHUE
MaTepualbHOM TOYKM 1O OKPYKHOCTU. YTIJIOBas
CKOpOCTb, JMHEHHas ckopocTb. Ilepmon um wacrora.
LlenTpocTpemMHUTENIBHOE YCKOPEHUE

TexHuueckrue yCTpOMCTBA: CIHAOMETpP, JIBJKEHHE
CHaps0B, LIEMHbIE U PEMEHHBIE NepeIaun

IIpakTHYecKue 3aHATHS:




[Ipaktuyeckne pabGoThl. V3MepeHHe MIHOBEHHOM
ckopoctd. HMccienoBanue  COOTHOLIEHUS — MEXIY
IIyTSIMHU, IPOWJECHHBIMU TEJIOM 3a IIOCJIEN0BATEIbHBIE
paBHBIE IIPOMEXKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JBWKCHUM C HA4YaJIbHOW CKOPOCTBIO, PAaBHOM HYIIIO.
WN3yuenne nBUKEHHs INApUKa B BA3KOM JKHUJKOCTH.
N3yuenue JBUKCHUS Tena, OpolLLIEHHOTO
TOPHU30HTAIBHO

HpO(l)eCCI/IOHaJIBHO-OpI/IeHTI/IPOBaﬂﬂoe CoA€cpKaHuEe

CrnosxeHune nepeMelieHni U CII0KEHNE CKOPOCTEN

Tewma 2.2. lunamuka

OcHoOBHOE COACPKAaHUE

[Ipuanun otHocurensHOCTH [ammies. llepBwlii 3akOH
Herorona. HepuuanbHbIe CUCTEMBI OTCYETA

Macca tena. Cuia. [TpyuHIMI Cynepno3uiyuu cui
Bropo#t 3akoH HproToHa a1 MarepuanbHOM TOYKH B
nnepruansHoit cucteme orcuéra (MCO). Tpetuit 3akoH
HeroToHa ans MaTepuanbHBIX TOUEK

3akoH BceMupHoro tsarotenus. Cuna Tsokectu. [lepBas
KOCMHYECKasi CKOpPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenne. Cuna TPeHHUS! CKOTbKEHUS
u cuwia tpeHuss nokos. Kosddumument tpenus. Cuia
CONIPOTHBIICHHUS NPU JBUKEHUU Tela B KUAKOCTU WIIU
rase

[locTtymarenpHO€ W BpallaTelbHOE  JBHKEHUE
a0COJIIOTHO TBEPJIOTO Tela

MoOMEHT CcuiIbl OTHOCUTENBHO OcH BpameHus. [limeuo
cuibl. YcnoBus paBHoBecus TBEpAoro tena B UCO
TexHuueckre yCTpOWCTBA: MOJAIIWIIHUKYN, JBUXKEHUE
VCKYCCTBEHHBIX CHYTHHKOB

IIpakTnyeckue 3aHATHS:

[TpaxkTuueckue paboTsl. M3yueHue nBuxeHus: Opycka mno
HAKJIOHHOM TIOCKOCTHU MO/ ACHCTBHEM HECKOIbKUX CHIL.
Hccnenosanue 3aBHCHUMOCTHU CWJI  YIPYroCTH,
BO3HUKAWOIIUX B  JAehopMHUpyeMOl  MpyXKUHE U
pEe3nHOBOM 00pa3slie, OT BEIMYUHBI UX JehOopMallnu.
UccnenoBanue ycnoBuil paBHOBeCHs TBEPAOTrO Tea,
UMEIOIIEr0 OCh BpallleHUs

Tema 2.3. 3aK0oHBI
COXpaHEHUsS B MEXaHUKE

OCHOBHOE CO/Iep:KaHue

Nmnynse MaTepUalIbHOM TOUKHU, CUCTEMBI
MaTepUabHBIX TOYEeK. MMIynbc CHIBI M HW3MEHEHHE
UMITyJIbCa Teja

3akoH coxpaHeHuss wumnyiasca B HMCO. PeaktuBHOE
JBUKECHHE

Pabora cuibl

MOoOUIHOCTb CUIIBL

Kunernueckas sHeprusi MarepraibHOi Touku. Teopema
0 KMHETHUYECKOM SHEPTUH

[loTeHumaneHast >Heprusi ynpyro aegpopMHpPOBaHHOU
npyxuHsl. [loTeHumanbHas »dHeprus Tena BOIU3U
MOBEPXHOCTU 3eMIIN




[ToreHuuanpHble ¥ HENOTEHUHMANTbHbIE CUIbl. CBs3b
paboThl  HEMOTEHIMAIBHBIX CHJI C  W3MCHEHUEM
MEXaHUYECKOM  HJHEpPruM  CHUCTEMBbl  TeJl.  3aKOH
COXPAHEHUS MEXAHUYECKOUN IHEPTUU

Yupyrue u Heynpyrue CTOJKHOBEHUS

TexHuyeckue ycTpoucTBa: ABUKEHHUE PAKET, BOJIOMET,
KOMEP, MPY>KUHHBINA MUCTOJIET

HpO(l)eCCI/IOHaJIBHO-OpI/IeHTI/IPOBaﬂﬂoe CoA€EpKaHuEe

Kunernueckas W mnoTeHUuanbHas SHEPruu. 3aKOH
COXpaHEHUsT MEXaHW4ecKou »sHepruu. Ilpumenenue
3aKOHOB COXPAHEHUS B TOBCETHEBHOW KU3HU

Paznen 3. Mousekyasipaasi pu3MKa M1 TEPMOAUHAMMKA

10

Tema 3.1. OcHOBBI
MOJIEKYJIAPHO-
KMHETUYECKON TEOpUHU

OcHOBHOE CoacpKaHuE

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO-KMHETHYECKOU
teopun. bpoyHoBckoe aBwxkenue. Auddysusa. Xapakrep
JBIKEHUS U B3aUMOJICHCTBHUS YaCTHI] BEIIECTBA
Mogenu CTpoeHUs Ta3oB, KUJIKOCTEH W TBEPABIX TEN H
OOBSICHEHHE CBOWCTB BENIeCTBA HA OCHOBE JTHX
MoOJenen

Macca monekyn. KomnuectBo BemectBa. IlocTositHHas
ABoraapo

TemmoBoe paBHOBecue. TemnepaTrypa U €€ H3MEepeHHUE.
[lIxana Temnepatyp Llenbcus

Mopnens wuaeanbHOTO raza. (OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KHHETUYECKOW TEOPUH HI€ATIbHOTO ras3a
AOcomroTHass ~ Temmeparypa Kak ~Mepa  CpeIHeu
KMHETHYECKON 3HEPruy TEIUIOBOTO JBHUYKEHHSI YACTHIL
raza. [lIkana temneparyp KenbBuna

VpaBuenue Kianeitpona — MenaeneeBa. 3akoH
JanpToHa

["a30BbIE 3aKOHBI, M30IPOLIECCHl B HICAIBHOM Ta3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEUIECTBA:  HM30TEPMA,
u30Xopa, uzobapa

TexHuyeckue ycTpoucTBa: TepMOMETp, GApOMETp

IIpakTnyeckue 3aHATHS:

HpaKTI/I‘leCKI/Ie pa6OTLI. I/ISMepeHI/IC MacChbl BO3JyXa B
KJIaCCHOM KOMHaATe. HccnenoBanue 3aBUCUMOCTHU MCKAY
nmapamMeTpaMu COCTOSAHUA PA3pPCIKCHHOIO Ira3a

IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJAEPKAHME

ypaBHeHI/Ie COCTOAHUA NICAJIBHOTI'O Ira3a. I/I30np0ueccm.
I"a30BBI€ 3aKOHBI U UX IMPUMCHCHHUC

Tema 3.2 OcHOBEI
TEPMOJUHAMUKH

OcHoBHOE conep/kaHue

TepMoauHamuyeckass cucrema. BHyTpeHHss JHeprus
TEPMOJMHAMHYECKOH  CHCTEMbI U  CIOCOOBI €€
U3MEHEHUS

KonuuectBo Temnotsl U pabota. BHyTpeHHsISI Heprus
OJHOATOMHOT'O UJICAJIBHOT'O Tr'a3a

Buael Teronepenaun: TEmIONPOBOIHOCTb, KOHBEKINS,
U3Jy4YEHUE. TermnoémMkocTh Tena. VY nenpHas
TEIUIOEMKOCTh BellecTBa. Pacyér KoJimuecTBa TEIJIOTHI
IIpU TEILIONEepeaaye




IIepBblii 3ak0H TepmoauHaMuKU. [IpumeHeHne nepBoro
3aKOHA TEPMOJMHAMUKH K u3ompoueccam. I'paduueckas
UHTEpIpeTanus padoThl rasa.

TermoBble MamuHbl. [IpUHIMOBI IEUCTBUS TETUIOBBIX
mamuH, [lpeoOpazoBaHusi dSHEPrUM B  TEIUIOBBIX
MalnIuHax.

Koaddunment monesnoro peiicrBus (mamee - KIIJI)
termioBoi mamuHbl. [{ukin Kapuo u ero KII/]

Bropoit 3akon TepmoauHamuku. HeoOpaTtumocTh
IIPOLIECCOB B MpHUpOE. TeIoBbIe — JBUraTENIN.
DKooTnYecKre mpoOIeMbl TEIUIOHEPTETHKH
TexHu4eckue yCTpPOMCTBA: JBUTATENIb BHYTPEHHETO
Cropasusi, ObITOBOM XOJIOIMJIbHUK, KOHTUIIMOHED

HpaKTuqecm/le 3aHATUA:

[IpakTnueckue padotel. 3mMepenue yneabHOM
TEILUIOEMKOCTH.

HpO(l)eCCI/IOHaJILHO-Opl/IeHTI’IPOBaHHoe CoA€EpPKaHuE

PabGora u TemyoTa Kak QOpMBI Teperaud SHEPTUU.
TennoeMkocTs. YpaBHEHHE TEMJIOBOTO OajlaHCa

Tewma 3.3. ArperatHsie
COCTOSIHUS BEILIECTBA.
dazoBbIE IEPEXOBI

OcHOBHOE coJiep:xkaHue

[TapooOpazoBanue u KoHJeHcauus. Vcmapenwe u
KHUIICHUEC

VYaenpHas Teriota  mapooOpa3zoBaHUs. 3aBHUCHMOCThb
TEMIIEPATypbl KUIICHUS OT JAaBJICHUS

AOCOIIOTHAs M OTHOCHUTEJIbHAS BIAXKHOCTH BO3/IyXa.
Hacsimennsiit nap

TBépmoe Teno. Kpucrammmaeckue u amopdHbie Tena.
AHM30TpOTIHS CBOMCTB KPHUCTAJIOB. Kunkue
KPUCTAJLIBIL.

CoBpemeHHbIEe MaTepuabl

[InaBneHne u KpucTauIM3alMs. YJeNbHas TemIoTa
wiassenus. CyOnumarus

YpaBHeHHE TEIIOBOTO OanaHca.

Texuuyeckne ycTpOWCTBA: TUTPOMETP U IMCUXPOMETP,
KaJOPUMETpP, TEXHOJOTUU TMOJIy4YEHUS COBPEMEHHbBIX
MaTepuajIoB, B TOM 4YHUCJIE€ HAaHOMATEPUAIOB U
HAHOTEXHOJIOTUH.

IIpakTH4yecKkue 3aHATHSL:

[IpakTnueckue  pabotel.  V3mepeHue  BIAXKHOCTH
BO3/IyXa.

IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJAECPKAHME

[IpakTueckoe NPUMEHEHUE B TMOBCEIHEBHOM JKU3HU
¢dbu3nyecKuX 3HaHUN O CBOMCTBaX Ta3oB, JKUIKOCTEH U
TBEPABIX TEI

Pasnea 4. DieKTpoaMHAMHUKA
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Tema 4.1 DnexrpocraTuka

OcHoBHOE conep/kaHue

DnexTpuzanus Tel. DJeKTpuueckuil 3apsa. [[Ba Buaa
SIEKTPUUECKUX 3apSI0B

[IpoBOAHUKH, TUIIEKTPUKHU U TIOJTYIIPOBOJHUKH

3aKOH COXpaHEHUsl ANEKTPUUECKOTO 3apsaa
B3aumoneiictue 3apsiioB. 3akoH Kynona

9HeKTpI/I‘-IeCKOC I10JI€. HaHpH)KéHHOCTB QJICKTPUYICCKOTO




noss. [IpuHnun cyneprnosunuu. JINHUY HAPsHKEHHOCTH
IEKTPUYECKOTO T0JIS

Pabora cun anekTpoctaruueckoro mosis. [loTenmmarn.
PasHocTh nOTEHIIMAIIOB

[IpoBOIHUKY U TUAIIEKTPUKU B IOCTOSSHHOM
JNEKTPUIECKOM TOJIE. Jusnektpruueckas
IPOHUIIAEMOCTb.  JnekTpoéMmkocTh.  KonueHcatop.
OneKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCAaTopa

TexHn4ecKre yCTpOMCTBA: JJIEKTPOCKOI, JIEKTPOMETD,
JIEKTPOCTATHYECKAs 3aIlIuTa, 3a3eMIICHUE
NEKTPONpUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYMHBIM
IPUHTEP

HpaKTuqecm/le 3aHATUA:

[IpakTnueckue paboTel. M3mepeHue 31eKTPOEMKOCTH
KOHJIEHCATOPa

HpO(l)eCCI/IOHaJILHO-Opl/IeHTI’IPOBaHHoe CoAECpPKaHUE

[IpoBOHUKHA W JUDJIEKTPUKH B DJICKTPOCTATHUCCKOM
nmote. [lonspusamuss  AWAICKTpUKOB. [IpuMeHeHue
KOHJICHCATOPOB

Tema 4.2. [locTosIHHBIM
anexkTpuueckuii Tok. Toku
B Pa3JUYHBIX Cpeax

OcHoBHOE coiepxaHue

VYcnoBus CylecTBOBaHUS MOCTOSHHOTO AIEKTPUYECKOTO
Toka. Uctounnku Toka. Cuia Ttoka. ITocToSTHHBIN TOK
Hanpsioxenue. 3akon OMa 117151 yuacTka Lenu

DIIEKTPUYECKOE CONIPOTHUBJICHHUE. VY nensHoe
COMPOTHBIICHUE BEIIeCTBa
[TocnenoBarensHOE, napasuiesibHoe, CMeIlIaHHOE

CO€IMHEHUE MPOBOIHUKOB

Pabota anexTpudeckoro Toka. 3akoH [xoyns — Jlenma
MOIIHOCTH IEKTPUUYECKOTO TOKA

Onekrpoasrkymas cwia (naitee - 9JIC) u BHyTpeHHee
CONPOTHBIICHWE HCTOYHUKAa ToKa. 3akoH Owma ais
MOJIHOM (3aMKHYTOM) 3JekTpuyeckor 1enu. KopoTkoe
3aMbIKaHUE

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX METAJIOB.

3aBUCUMOCTD COIIPOTUBJICHUS METaJUIOB oT
TeMIIepaTyphbl.

CBepxnpoBOAUMOCTh

ONEeKTpUYECKU  TOK B BaKyyMe. CaolicTBa
JIEKTPOHHBIX ITyYKOB

[MonynpoBoanuku. CoOCTBeHHas U IIpUMecHast

IPOBOAMMOCTh  MOJYNPOBOAHMKOB. CBolicTBa  P-Nn
nepexoa. [ToaynpoBoJHUKOBBIE TPUOOPHI
OneKTpuuecKuit TOK B NEKTPOJINTAX.
DNEKTPOIUTHYECKAs JUCCOLUALUS. DIEKTPOJIN3
OnexTpuueckuil TOK B razax CaMoCTOSATENbHbBIN

U HECAaMOCTOSTENbHBIN pa3ps. Pa3nmuunblie THITBI
CaMOCTOATENBHOTO pa3psaa. Monnus. [Tnazma
TexHudyeckue yCTpONCTBa: aMIEPMETP, BOJIBTMETP,
peocTar, MCTOYHHUKHM TOKa, DJIEKTPOHArpeBaTENIbHbBIE
npubopHl, JJIEKTPOOCBETUTEIIbHBIE pudOpHI,
TEPMOMETP




COIIPOTUBIICHUs, BAKYYMHBIH JHMOJ, TEPMUCTOPHI U

boTOPE3UCTOPHL, MOJTYIIPOBO/THUKOBBIM Mo,
rajbBaHHUKa
IIpakTHYecKue 3aHATHS:
[Ipaktnueckue pabGotbhl. M3yueHue  CcMeLIaHHOTO 4
coeauHeHus: pesuctopoB. Mzmepenne D/IC ucrounmka
TOKAa U €ro BHYTPEHHEro conpoTuBieHus. Habmonenue
JJIEKTPOJIA3a
IMpodeccuonaIbHO-OPHEHTHPOBAHHOE COJIEP:KAHUE
3akon Oma Juisi  ydyacTka LeNnu. 3aBUCUMOCTH 2
AIEKTPUYECKOTO  COMPOTHUBJICHUS TMPOBOJHUKOB OT
TEeMIIepaTypHhI. Coenunenue HMCTOYHUKOB
AIIEKTPUYECKOM YHEPTUU B OaTapero.
Tewma 4.3. MarautHoe OcHOBHOE coiep:KaHue
TOJIE. [Toctostnable MarHuThl. B3anmoaeicTBHe MOCTOSHHBIX 2
DneKTpoMarHuTHas MarHuToB. MarautHoe mnoJie. Bekrop MarHuTHOU
WH]TYKITUS WH]TYKITUH. [TpuHIIHAT CYIIEPIIO3HUITHH. JIluaun
MAarHATHOM WHAYKIMHM. KapThHa JMHWNA MarHUTHOMN
WH]TYKITAH TIO0JIS1 IOCTOSTHHBIX MarHUTOB
MarnuTtHO€E 1oJie MPOBOJAHMKA ¢ TOKOM. KapTnHa nuHuit
MOJISl JJIMHHOTO TPSMOTO TPOBOJHUKA W 3aMKHYTOTO
KOJIBIICBOTO TPOBOJHUKA, KATYIIKA CTOKOM. OTBIT
Opcrena.
B3aumoaelicTBue mpoBOAHUKOB C TOKOM
Cuna Amrepa, e€ MOIyJb U HalpaBJICHUE
Cuna Jlopenua, e€ MoIylb U HampaBiieHUE. [[BrkeHue
3apsYKEHHON YaCTHULIBI B OJTHOPOJTHOM MAarHUTHOM IIOJIE.
Pa6ota cunel Jlopeniia
SIBrieHNE ANEKTPOMArHUTHOM UHAYKITUU
IToTok BeKTOpa MarHUTHOW MHIIYKIIUH -
OJIC wnaykuuu. 3aKOH 3JIEKTPOMATHUTHON MHAYKIIUU
®dapanes.
BuxpeBoe »snekrpuueckoe mnosie IJC uHAYKIIMU B
IIPOBOJIHUKE, JBUKYLIEMCS MIOCTYIATEIbHO B
OJHOPOJIHOM MarHUTHOM II0JIE
IIpaBuno Jlenna
NHAyKTUBHOCTS. SIBnenue camounaykuun JJ1C
CaMOMHIYKIINHU
DHeprusi MarHuTHOTO TOJI KaTyIIKUA C TOKOM
DIIEKTPOMAarHUTHOE I0JIe
TexHuueckue  yCTpOWCTBA: MOCTOSIHHbIE MAarHUTHI,
SJEKTPOMArHuThl,  AJIEKTPOJBUraTelb,  YCKOPUTEIN
3JIEMEHTapHBIX YAaCTHUILl, UHIYKIIMOHHAs M1€Yb
IlpakTHYecKHe 3aHATHSA:
[IpakTuueckue paboThl. M3yueHHe MarHUTHOTO TOJS 1
KaTymkd ¢  TokoM. MHccnepgoBanwe — JeicTBus
MOCTOSIHHOTO ~ MarHuTa Ha  paMKy C  TOKOM.
UccnenoBanue siBleHUS 3JEKTPOMArHUTHOW MHIYKIIUU
IIpodeccunoHaNTBLHO-OPHEHTHPOBAHHOE COACPKAHUE
MarHuTHbIE CBOKCTBA BEILIECTBA. 1
Pa3nen S. KosieOanusi 1 BOJIHBI 12

Tema 5.1. Mexanuyeckue \ OcHOBHOE coJepKaHHe




)41 BHCKTpOMaI‘HI/ITHBIe
KoJicOaHus

Konebarenbnas cucrema. CBOOOAHBIE KOJICOAHUS.
lapmonmueckue  kosebanms.  Ilepwon,  wactora,
amIunTyaa u ¢asza konedbanuit

[IpyxuHHBIA MasTHUK. MaTeMaTH4eCKUI MAasITHUK
VYpaBHeHue FapMOHHYECKHUX KOJIEOAHHH.
Kunemarunueckoe i JUHAMHYECKOE OIIHCaHUE
K0JICOATEIILHOTO JIBUIKCHUS.

[IpeBparenue SHEPTruu npu rapMOHUYECKHX
koneOanusx. CBs3b aMIUTUTYIbI KOJEOAHUI HCXOJIHOMU
BEJIMYUHBI C aMIUTUTYJaMu KoJieOaHUN €€ CKOPOCTH U
YCKOPEHHS.

KonebarenbHblit KOHTYD. CBoOo1HBIE
JJIEKTPOMArHuTHBIE ~ KoJieOaHWUS B HJCaTbHOM
KoJIeOaTeTbHOM KOHTYpe. Ananorus MEX]TY

MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU KOJICOAHUSIMH.
®opmyna Tomcona

3aKkoH COXpaHEHUs  DHEPrUM B UJICTbHOM
KoJiebaTeIbHOM KOHTYpe

Brinyxnennbie MexaHndeckue kosebanus. Pesonanc.
Pe3onanchas KpuBasl. Brinyxnennasie
AJIEKTPOMArHUTHBIC KOJICOaHUSI.

[Tepemennsblii TOK. CHHYCOMIANIBHBIN IEPEMEHHBIN TOK.
MoOIHOCTh TEPEMEHHOTO TOKa. AMIUIUTYJHOE H©
JEUCTBYIOLIEE 3HAYECHNE CUJIbI TOKA U HATIPSKEHUS
Tpancdopmatop. [IpousBoacTso, nepeaaya u
noTpebaeHne IECKTPUICCKON IHEPTUHA. DKOJIOTHICCKUE
PUCKM TIpU TPOM3BOJCTBE 3JIEKTPUUYECKON SHEPrUU.
KynbTypa WCITOJIb30BAHMS ANEKTPOIHEPTUU B
IMOBCEIHEBHOM KU3HU

Texaudeckue ycTpoicTBa: ceiicMorpad, dJeKTpUISCKUi
3BOHOK, JINHUH 3JIEKTpOnepe1ay

IIpakTH4YecKue 3aHATHSL:

HpaKTI/I‘leCKI/Ie pa6OTLI. HccnenoBanne 3aBUCHUMOCTH
nepuoaa MajbIX KonebaHui rpy3a Ha HUTHU OT IAJIMHBI
HUTHU U MACCHI T'py3a. HccnegoBanue MEPpEMCHHOI'0 TOKa
B (0048 nu3 noCJICaA0BAaTCIIBHO COE€IMHEHHBIX
KOHACHCATOPA, KATYIIKU 1 PE3UCTOPA

Tema 5.2. Mexannueckue
U DJIEKTPOMAarHUTHBIE

OcHoBHOE conepkaHue




BOJIHbI

Mexanudeckue BOJHBI, YCJIOBHUS PAaCIPOCTPAHEHHUS.
IIepuon.

CkopoCTh  pacrnpoCTpaHEHMsT W JJIMHA  BOJIHBIL.
[Tonepeunsie U NPOAOIBHBIE BOJIHBI

WuTepdepennys u qudpakiius MEXaHHIECKUX BOJH
3Byk. CxopocTh 3ByKa. ' poMkocTh 3Byka. BricoTa ToHa.
TemOp 3ByKa

DONEeKTPOMarHUTHbIE  BOJHBL.  YCIOBUS — M3JIy4€HUs
JIEKTPOMArHUTHLIX BOJH. B3aumHas opueHTanus
BeKTOpoB E, B M v B DJJIEKTPOMarHUTHOW BOJIHE B
BAaKyyMe€.

CBoiicTBa  2JEKTPOMAarHUTHBIX  BOJIH:  OTpaXXEHHE,
IIPEJIOMJIEHUE, HoJIIpu3anus, TU(pakys,
uHTepdepennus. CKopocTb 3JEKTPOMAarHUTHBIX BOJIH
[lIkasia  2JIEKTPOMAarHUTHBIX  BOJH.  IIpumeHeHune
JJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[IpuHIHNBI pagroCBs3U U TeNeBUACHN. Pagronokanus.
DIIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYXKAIOIIEH Cpebl
Texanueckue YCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI,  yIAbTpPa3ByKOBas  JHAarHoCTHKa B
TEXHHKE M MEIWLUHEe, pajgap, paJIuoNpuéMHIUK,
TeJeBU30p, aHTeHHa, Tenedon, CBY-neun

IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COJEPKAHNE

[Monmyuenwue, nepeaada " pacripeneneHue
AJIEKTPOIHEPT HH.

Tema 5.3. Ontuka

OCHOBHOE COIep:KaHue

[IpsamosMHENHOE pacpOCTpaHEHHE CBETa B OJIHOPOJIHO
cpene. JIyd cera

OtpaxeHue cBeTa. 3aKOHBl  OTPAKEHHUS  CBETA.
[TocTpoenue n300paxeHuil B IJIOCKOM 3epKaje
[Ipenomiienne cBera. 3aKOHBI IPEJIOMIICHHS] CBETA.
AOGCOIOTHBIH MMOKa3aTesb NPeIOMIICHHS

[Tonnoe BHyTpeHHee oTpaxkeHue. [lpenenbHbI yroa
IIOJTHOI'O BHYTPEHHETO OTPAKEHUS

Hucnepcusi cBera. CrnoxHBIA cocTaB 0eloro caera.
IIBet

Cobuparoiue U pacceMBaoIIne JUH3bL. TOHKas JIHMH3a,
@DOKYyCHOE pACCTOSHME M ONTHYECKas CHJIa TOHKOMU
auH3bl. [locTpoenue m3o0pakeHHil B COOMPAOIIUX U
pacceuBaomMX JuH3ax. ®dopmyna TOHKOM JMH3BIL.
YBenuuenue, 1aBacMoe JIUH301

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKHU
WNurepdepentuss  cBera. KorepeHTHbIE HCTOYHHKH.
YcenoBus KOTePEHTHBIX HCTOYHHKOB HaOIIOACHUS
MaKkCHMyMOB ¥ MHHMMYMOB B UWHTep(hepeHIIHOHHOM
KapTHHE OT JIBYX CHH(A3HBIX

Hudpaxus cera. udpakinuonHas pemerka. Y cioBue
HAOMIOJICHNS] TJIABHBIX MAaKCUMYMOB TpU TMaJCHUU
MOHOXPOMAaTHYECKOTO CBeTa Ha AUQPPAKIHOHHYIO
pemeTKy

[Tonsipuzanus ceera




TexHudeckne YCTpOWCTBA: OYKH, Jyma, (oToarmapar
MPOEKIIMOHHBIA  anmapaTr, MHKPOCKOIl,  TEJIECKOIL,
BOJIOKOHHAs  ONTHKA, JudpakuuoHHAs  pemérka,
TIOJIIPOU

HpaKanecmle 3aHATUA:

[IpakTnueckue pabGotel. M3MepeHue  mokazarens
PETOMIICHUS.

UccnenoBanue CBOMCTB M300pakeHUM B JIMH3aX.
HabGnronenue qucnepcun ceeta

HpO(l)eCCI/IOHaJIBHO-OpI/IeHTI/IpOBaﬂﬂoe CoAEpKaHuE

3aKOHBI ONITUKH B MPO(EeCcCHOHAIBLHOM e TEIbHOCTH.

Pa3nes 6. DiieMeHTBHI CrielIHAJIbHONH TEOPUH OTHOCUTEJILHOCTH

w

Tema 6.1. DnemeHTbI
CIELUAJIbHON TEOpUH
OTHOCHUTEIILHOCTH

OcHoBHOE€ CoACpKaHUuE

I'paHuipl NPUMEHMMOCTH KIIACCHYECKOW MEXaHHKH.
[ToctynaTtel TeOpUH OTHOCUTEIBLHOCTH: UHBAPUAHTHOCTh
MOJIyJi1 CKOPOCTH CBE€Ta B BaKyyme, MPHHIUII
OTHOCHUTEIBHOCTH DHUHINITEHHA

OTHOCHUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMeJIeHUE
BPEMEHU U COKpAIICHUE JUTHHBI

DHEprus U UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3p MacChl C DHEPrHUEl W HMMITyJbCOM CBOOOJHOM
YACTHUIIbI. DHEPTUSI IOKOS CBOOOTHON YACTHIIBI

IIpakTnyeckue 3aHATHS:

DJIEMEHTHI PEISATUBUCTCKON TUHAMUKHI

Pasznea 7. KBantoBas pusuka

[ep}

Tema 7.1. D1eMeHTBI
KBAaHTOBOU ONTHUKU

OcHoBHOE coep:KaHue

®dotonbl. ®opmyna [lnanka cBszu sHeprum (HoTOHA C
€ro 4aCTOTOW. DHEPrusi U UMIyJIbC (POTOHA

OTtkpeiTue U uccienoBanue (pororddexra. OnbiThr AT
CroneroBa. 3akoHbl hoTodPdekTa

VYpaBuenue OinHmreiHa st pororddekra. «KpacHas
rpanuay Gorosddexra

HaBnenue cBera. OnbiTel I1.H. JleOGenena

XUMHYECKOE IEUCTBUE CBETA

Texuuyeckue ycTpoicTBa: (HOTOIEMEHT, POTONATIHK,
coJiHe4yHasi OaTapes, CBETOIUO]T

Tema 7.2. Ctpoenue
aToma

OCHOBHOE CO/Iep:KaHue

Mopens atoma Tomcona. Omeitel Pesepdopma mo
UCCIIEJIOBAaHUIO CTPOEHHUs aToMa. [IimanerapHas monens
aToma

Ioctynatsl bopa. M3nyuenne u nornomeHue (GOoTOHOB
IIpU IMEPEXOJe aTroMa C OJHOTO YPOBHSA DJHEPIUM Ha
npyroi. Bunel cnektpoB. CHeKTp ypOBHEH SHEPruu
aToMa BOAOpOJa

BonnHoBeie cBoiicTBa 4yactuu, Bomnel ne  bpoiis.
KopnyckynspHo-BosniHoBoM  ayamusMm.  Judpakuus
JJIEKTPOHOB HA KpPUCTAJIIAX

CHoHTaHHOE W BBIHYXJEHHOE H3IydyeHHue. YCTPOUCTBO
U IIPUHLIMIT pabOTHI J1azepa

TexHu4ecKrue yCTpONCTBA: CHEKTPaJbHBIM — aHaIu3




(cexTpockon), j1a3ep, KBAHTOBBIA KOMIIBIOTED

HpaRanecmle 3aHATHUA:

[Ipaktuyeckue paboTel. Habmromenue nuHeyaTOro
CIeKTpa

Tewma 7.3. ATomHOE€ s11pO

OcHoOBHOE€ COoACPKaHUE

Metonpl HaOMIOAEHUS M PETUCTPALUU 3JIEMEHTAPHBIX
YacTHIL

OtkpeiTHe pamumoaktuBHOCTU. OmnbiThl  Pesepdopna mo
ONPEJEIICHUIO COCTaBa pPaJMOAKTUBHOTO U3IYUYECHHUS.
CpoiictBa anbda-, OeTa-, ramMmma-m3TydeHus. BrusHue
PaAMOaKTUBHOCTH HA KUBBIE OPraHU3MBI

OTtkpbiTHE TPOTOHA U HeWTpoHa, HykimoHHas mojnenb
anpa I'eiizen6epra — MBanenxo. 3apsan sapa. MaccoBoe
yucio sanapa. M3oromnsl

Anbda-pacniag, DJIEKTPOHHBI M MO3UTPOHHBIA OeTa-
pacnap.

lNamma-u3nyuenue. 3akoH paJuoaKTUBHOTO pacraja
OHeprusi CBSI3W HYKJIOHOB B sjpe. SInepHble CHIIBL.
JedexT maccol sapa

SnepHble peakuuu. Jlenenve u CUHTE3 sSAep

Snepurrit peaktop. Tepmosiaepublii cuute3 [Ipobaembr u
MEPCIEKTUBHI SAEPHON IHEPTETUKHU. IKOJOTHIECKUE
ACMEKThI JIEPHON IHEPTETUKHU

DneMmeHTapHble 4acThllbl. OTKpbITHE MO3UTPOHA.
OyHIaMEHTAIbHBIE  B3aUMOJACUCTBHS  TexHUUecKue
YCTpOMCTBA: JO3UMETpP, Kamepa BuiibcoHa, siAepHbIN
peaktop, aToMHas 6om0Oa

IlpakTuyeckue 3aHsATHS:

[Ipaktudeckue padoTel. McciiemoBaHue TPEKOB YacTHIL
(1o rotoBbIM hoToTrpadusim)

IIpodeccnonanbHO-OPUEHTHPOBAHHOE COAEPKAHUE

SnepHast sHepreTuka

Pa3znes 8. DiiemeHTHI acTpOPU3HKHN

Tema 8.1. DneMeHTHI
acTpopu3UKu

OCcHOBHOE CO/Iep:KaHue

Bun 3B&3mHoro Heba. Co3Be3musi, sSpKue 3BE3IBI,
IJIAHEThI, UX BUJUMOE JIBHXKCHHE

Conneynass cucrema. I[lnaHeTsl 3€MHONW TIpynmbl.
[InaneTsl rUraHTel M WX CIIyTHUKH, KapJIUKOBBIE
riaHeTsl. Manbie Tena. COHEYHON CUCTEMBI

Connue, ¢otochepa u armochepa. ConHeuHas
AKTUBHOCTD

Hcrounnk sHeprum CoiiHLa U 3BE3 1.

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETUMOCTD, PaJINyC, TEMIIEPATYPA, UX B3AUMOCBS3b
JuarpamMmma «CHeKTpalbHbIN KJIACC CBETUMOCTD. 3BE3/IbI
IJIaBHOM MOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUIS 3BE3]] IJIaBHOW MOCIIEI0BATEIBHOCTH
Buyrpennee CTPOEHHUE 3BE3. CoBpeMeHHbIE
MIPEACTABIICHUS

0 IIPOUCXOKJEHUHU U 3BoMoUMU CoJIHLA U 3BE3]. DTarbl
JKU3HHU 3BE3.




Mneunslii Ilyre — Hama [anaktuka. ChoupanbHas
CTpykTypa [lamaktuku, pacnpeneneHue 3BE31, raza U
nbud. [lonoxxenue

u gsmwkenne Comnna B lamaktuke. Ilnockas u
cepuueckas moJacucTeMbl [ alakTUKH.

Tunel ranaktuk. Paguoranaktuku U kBasapbl. UEpHble
JIBIPBI B JIpax rajJakTHK

Bcenennas. Pacuiupenue Beenennoii. 3akon Xab60ma.
Paszberanue ranaktuk. Bo3pact u paguyc Bcenennoil,
TeopHUs

bosbmoro B3peBa. Mogens «ropsdeil BceneHHON».
PennkroBoe nznydenue

Macmrabnas ctpykrypa Bcenennoi. MeraranakTuka.
Hepeurennblie npo0ieMbl aCTPOHOMUU

IIpome:xyTounast arrecranus (ludgdepeHurnpoBaHHblil 3a4eT)

Bcero: 78

3. YciaoBus peaju3anuu NporpaMmmbl 001eo0pa3oBareibHOM JUCIUILIHHBI
3.1. Tpe6oBaHMsI K MUMHUMAJILHOMY MaTepHAJbHO-TEXHUYECKOMY O0ecredeHHI0

Peanuzarust mporpaMMBbl OCYIIECTBIISIETCS] B y4eOHOM KaOMHETE (DHU3HKHU.

O6opynoBanue y4eOHOTO KaOMHETA:

- paboyrie MecTa 1Mo KOJIMYECTBY 00YJIarONTUXCS;

- pabouee MecTo MpernoiaBaTes;

- HarJgsAgHble TOCOOMS (KOMIUIEKTHI YYeOHBIX TaOJHIl, CTCHJOB, CXEM, IUIAKaToB,
MOPTPETOB BHIAAIONINXCS YUEHBIX B S3bIKO3HAHUS U JIP.);

- NUJAKTHYECKHE MaTepualibl (3alaHusi Uil KOHTPOJbHBIX padoT, IUIsl pa3HbIX BHJIOB
OIICHOYHBIX CPEJICTB, PK3aMEHa U JIp.);

- TeXHUYeckue cpeacTBa oOydeHHs (MEepCOHAIBHBIN KOMIBIOTEP C JUIEH3UOHHBIM
MIPOrpaMMHBIM OOecrieueHneM; MYJIbTUMEIUNHBIN MPOEKTOP; MHTEPAKTUBHAS JOCKA, BBIXOJ B
JIOKAJILHYIO CETh);

- 3aJ16I (OMOJIMOTEKA, YNTAIBHBIN 3aJ1 C BEIXOJIOM B ceTh MHTEpHET).

3.2. UudopmanuonHoe odecneyeHne 00y4eHus
3.2.1. Pekomenayemasi JuTeparypa

OcHOBHBIE HCTOYHUKH:

1. HmutpueBa, B.®. ®usuka. Texnonornueckuid npoduib : y4ed. i CTyI[eHTOB
yupexxaeHuii cpen. mpod. obpazoBanus : B 2 u. U. 1 / B.®. [mutpueBa. — M.
OO0pa3oBarenbHO-U31aTENbCKUI LEHTp «Akagemus», 2024. — 320 c¢. — ISBN 978-5- 0054-

1809-8 —Tekcr : anekrponnbidi. URL: https://academia-moscow.ru/catalogue/5397/705810/
(mata oOpamenus: 13.04.2025).

2. HmutpueBa, B.®d. ®usuka. Texnonornueckuit npoduis : ydel. JUis CTYAEHTOB
yupexxaeHui cpes. mpod. obpazosanus : B 2 u. Y. 2 / B.®. JImurpuena. — 4-e usn., crep. — M.
: OOpa3oBaTenbHO-U3AaTENbCKUI LEeHTp «Akaaemus», 2025. — 256 c¢. — ISBN 978-5-0054-

3172-1 —Texkcr : anextponnsid. — URL: https://academia-moscow.ru/catalogue/5397/978442/
(mata obOpamenus: 13.04.2025).

3. Hmutpuesa, B. @. ®usuka. Texnonornueckuit npoduins. CO0pHUK 3a1a4 : yued.
nocobue A CTyJICHTOB yUpexJIeHuH cpell. npod. oOpazoBanus / B. @. imurpueBa. — 4-e usn.,
crep. — M. : Obpa3oBaTelbHO-U3AATEIbCKUN LIEHTp «Akamemus», 2025. — 256 ¢. — ISBN



https://academia-moscow.ru/catalogue/5397/705810/
https://academia-moscow.ru/catalogue/5397/978442/

978-5-0054-3235-3 —  Tekct :  3JNEKTPOHHBIM. URL: https://academia-
moscow.ru/catalogue/5397/978445/ (nata oopamenwust: 13.04.2025).

4. [Iypeimea, H.C. ®u3uka: 6a30BbIi ypOBEHb: NPAKTHUKYM I10 PELIECHUIO 3a/1ad:
yueOHOe Tmocobue, pa3paboTaHHOE B KOMIUIGKTE C YYCOHHKOM, YYCOHHKOM ISt
00pa3oBaTeNIbHBIX OpraHW3alMi, PEATU3YIONIMX O00pa30BaTeNIbHBIC MPOrPAMMBI  CPEIHETO
npodeccronanbaoro obpazosanus/ H.C.ITypeimesa, H.E.Baxxeesckas, JI.A Hcaes. u apyrue- 1-
e m3manue.-Axkuuonepaoe oodmecto "MsnarensctBo "IIpocBemenne"2023.-208 c.- ISBN 978-
5-09-107597-7. — Tekcr : anexTponHsbIit// O6pasoBarenpHas miardopma [Ipocsemenue [cai].
— URL.: https://prosv.ru/product (mata oopamenus: 04.04.2025).

JlonoTHUTe/IbHbIE HCTOYHUKHU:

1. BacunbeB, A. A. ®usuka : yaeOHOE TTOCOOHE IS CpeHEro MPOQPECCHOHATIHEHOTO
obpazoBanusi /| A. A. BacuieeB, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ u3., UCHp. U JIOM. —
Mocksa : MzngatensctBo IOpaiit, 2024. — 211 c. — (IIpodeccuonanbHoe 00pa3oBaHHUE). —
ISBN 978-5-534-05702-7. — Tekcr : snexkrponHbii // OOpa3oBarenbHas miardopma FOpait
[caitr]. — URL: https://urait.ru/bcode/538886 (mata oopamenwus: 04.04.2025).

2. Kanamnukos, H. II. ®usuka: y4eOHMK M TPAKTUKYM JJI CPEIHEro
npodeccronanbHOoro o6paszosanus / H. I1. Kanamaukos, C. E. MypaBbeB. — 2-¢ u3., epepad.
n gom. — MockBa: MW3marenbctBo IOpaiit, 2024. — 496 c. — (IlpodeccrnonansHoe
obpazoBanue). — ISBN 978-5-534-16205-9. — Tekcr : amekrpoHHBIH // OOpa3oBarenbHas
mwiargpopma  FOpaiit  [caiit]. —  URL: https://urait.ru/bcode/542247 (natra  oOpamieHus:
04.04.2025).

3. ®uzuka : 10-i1 xknace : 6a30BbI ypoBeHb : yueOHuk / I'. 5. Makumes, M. A.

ITerpoBa, C. B. Crenanos [u ap.]. — 4-¢ u3n., ctep. — Mocksa : IIpocsemenne, 2022. — 399 c.
— ISBN 978-5-09-087863-0. — TekcT : snekTpoHHBbIH / JIaHb : 31EKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/334688 (mata oGpamienus: 28.03.2025). —
Pexxum noctyma: ajist aBTOpuU3. MOJIb30BATEIICH.

4, MsxumeB, I'. 5. ®wms3umka: 11-it kmacc: 0a30BbIE M YIIIyOJIEHHBIM YPOBHH :
yaeOonuk / I'. SI. Msxumes, b. b. byxosues, B. M. Yapyrun ; mon pemakmuein H. A.
[TapdentoeBoii. — 11-e uzn., crep. — Mocksa : IIpocBemenue, 2023. — 432 ¢. — ISBN 978-5-
09-103620-6. — Tekcrt : anexkTpoHHbIH // JlaHb : 31eKTpoHHO-O0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/335054 (mara obpamenus: 28.03.2025). — Pexxum mocryma: s
aBTOPH3. TIOJIb30BATEIICH.

3.2.2. UuTepHeT-pecypcehl
Yuupepcuterckas 6ubnuoreka online - WWw.biblioclub.ru
DneKTpoHHO-O0nOnroTeuHas cucreMa «JIanpy - httDZ// e.lanbook.com/
DnekTpoHHO-6uGIHOTeuHas cuctema «FOPAUTy - hitps://urait.ru/
Hayunas snextponnas 6ubnuorexka eLIBRARY.RU_- http://elibrary.ru
[IxonpHbIe YueOHMKH. 10 — 11 kJ1. m3gaTtenseTBO «IIpocBenieHue

4. KoHTPOJIb M OLICHKA Pe3yJIbTATOB 0CBOCHHUs 0011e00pa30BaTe/IbHOM JUCHHUIINHBI

KoHTpoJIb 1 O1leHKa pacKpbIBAIOTCS Yepe3 TUCHUIIMHAPHBIEC pe3YyIbTaThl, YCBOCHHbIE 3HAHUS
U TpPHOOpEeTEeHHBbIE CTyJEHTAaMH YMEHUS, HampaBlieHHble Ha (OpMHUpOBaHHE OOIUX W
npodeccruoHaAIbHBIX KOMIETEHIIHH.

ILianupyemsle Paznen/Tema T oeHOYHBIX MePONIPUATHH
pe3yabTaTbl OCBOCHUSA

AUCHHILINHBI

MP 01 P 1, Temsr 1.1,1.2 VYerHbll onpoc
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MP 04 [TpakTuyeckue paboThI

MP 06 TectupoBanue

MP 09

I1P6 01

I1P6 02

I1P6 03

ITP6 06

MP 02 P2, Temsr 2.1,2.2,2.3 DpoHTaJIBHBINA OITPOC

MP 03 TectupoBanue

MP 04 Ketic — 3amanus

MP 05 Ddusznyeckuii TUKTAHT

MP 07 IIpoexTbl

MP 08 [Mpaktuueckue paboThl (pericHue

MP 09 KaueCTBCHHBIX, pacYETHBIX,

I1P6 02 npodecCuoHaIBHO

IIP6 03 OpPUEHTUPOBAHHBIX 337a4)
BrimmostHeHHE TECTOBBIX 3aJaHuN

T1P6 06 BrimonHeHE KOHTPOJIBHBIX

I1P6 03 3aJaHnui

I1P6 09 BrIimostHeHNE UTOTOBOTO TecTa

MP 03 P 3, Temsr 3.1,3.2 @poHTaTBHBINA OMTPOC

MP 05 TectupoBanue

MP 07 Ketic — 3amanus

MP 08 ®Ou3ndyecKuil TUKTaHT

IIP6 01 [IpoekTsl

TIP6 02 I[IpakTiueckne paboTs (pemeHne

IIP6 03 Ka4eCTBCHHBIX, pacUYeTHBIX,

I1P6 06 npodeCCHOHATBHO

I1P6 09 OPHEHTHPOBAHHBIX 3a/1a4)
OlLeHKa TECTOBBIX 3aJaHui
BrinosHeHne HTOrOBOTO TECTa

MP 03 P4, Temsr 4.1,4.2,4.3 ®poHTaJIBHBINA OITPOC

MP 04 TectupoBanue

MP 05 Ketic — 3amanus

MP 07 DOu3nYecKuil TUKTaHT

MP 08 [TpoexTsl

IIP6 02 [TpakTudeckue paboThl (pelicHme

IIP6 03 Ka4eCTBCHHBIX, pacCUYETHBIX,

IP6 06 podeCCHOHATBHO

IIP6 07 OPHECHTHPOBAHHBIX 3a/a4)

IIPG 08 BrinmosHeHHE UTOTOBBIX 3aJaHUN

[IP6 00 BrinonHeHHE HTOTOBOTO TECTa

MP 03 P 5, Temsr 5.1,5.2,5.3 @pOoHTANIBHBIN ONPOC

MP 05 TectupoBanue

MP 07 Ketic — 3amanus

MP 08 PU3NYECKUN TUKTAHT

MP 09 IIpoekTbl

IIPG 02 [Mpaktudeckue paboThl (peicHue

1P6 03 KaueCTBCHHBIX, pacCUYETHBIX,

I1PG 06 npo¢eccuOHAIBLHO




OPHUEHTUPOBAHHBIX 33/1a4)
BrinonHeHne KOHTPOJIbHBIX
3aJaHui

BrinonaHeHne UTOTOBOIO TECTa

MP 03 P 6, Tems! 6.1 ®poHTAJIBHBIN 0IIpOC

MP 04 TectupoBanue

MP 08 Keiic — 3ananus

MP 09 IIpoekTsl

I1P6 02 DuU3NYECKUE TUKTAHTHI

I1P6 03 [Mpaktuyeckue paboThl (perieHue

I1P6 04 Ka4eCTBCHHBIX, pacyYeTHBIX,

IIP6 06 npodecCuoHaIBHO

IP6 09 OpPUEHTUPOBAHHBIX 337a4)
BrImostHeHME 3K3aMeHAITMOHHBIX
3aJaHui
BrinosHeHne UTOroBoro Tecra

MP 03 P7, Temst 7.1,7.2,7.3 DpoHTaTBHBINA OMTPOC

MP 08 TectupoBanue

MP 09 Keiic — 3aganus

I1P6 02 [TpoekTsl

I1P6 03 [IpakTrueckue paboTHI

IIPG 06 OneHka NpakTH4ecKux padoT

TIP6 09 (penieHust KaUeCTBEHHBIX,
pacyeTHBIX, MPO(PEeCCHOHATEHO
OPHEHTHPOBAHHBIX 3a/a4)
BrimosHeHHEe UTOTOBBIX 3aJaHUN
BrinosiHeHne UTOroBOTO TECTa

MP 03 P 8, Temsr! 8.1 ®poHTaTBHBINA OMTPOC

MP 05 TectupoBanue

MP 04 Ketic — 3amanus

MP 05 [IpoekTsl

MP 06 [TpakTrueckue pabOTHI

MP 08 (penieHye KaueCTBEHHBIX,

MP 09 pacueTHBIX, NPo(dhecCHOHATBHO

[1P6 01 ZpI/ICHTI/IpOBaHHBIX 3a/a4)

HAJINU3 MyOIUYHOTO

I1P6 02 BBICTYIICHUS

I1P6 03 BrimonHeHne UToroBoro Tecra

I1P6 06

I1P6 09

I1P6 10
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