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1. O0mas xapakrepucTKa pado4eil NporpaMMsbl y4e0HOT0 NpeaMeTa

1.1. Mecto YyuyeOHOro mpeaMeTra B CTPYKTYpe OCHOBHOIi mpodeccCHOHAIbHOM
00pa3oBaTeJIbHOM NPOTPAMMBI.

VYuebubiii npenmer «Pusnka» SABISETCA 00s3aTENBHBIM YYEOHBIM IMPEIMETOM B PAMKax
o0uieo0pa3oBaTeabHONM MOATOTOBKM Ha 0a3e OCHOBHOIO 00IIero oOpa3oBaHUS B COOTBETCTBHH C
dI'oC COO.

1.2. Heau 1 miIaHupyeMblie pe3yJabTAaThl OCBOCHUS Y4eOHOI0 mpeaMeTa

Llenb yaeOHOTO peamera «Du3uKay:
. (dhopMupoBaHHE y 00yUYaIOIUXCS YBEPSCHHOCTH B IIEHHOCTH 00pa30oBaHUS, 3HAYMMOCTH

(bU3NUIECKUX 3HAHUH /11 COBPEMEHHOTO KBATH(PHUIIMPOBAHHOTO CICIUAINCTA ITPH OCYIIECTBICHUHU €T
npodeccnoHAEHOM IeATEIIBHOCTH;

. (bopMHpOBaHKE €CTECTBCHHOHAYYHOM IPAMOTHOCTH;

e OBIagcHHUE CHEHU(DUIESCKOW CHCTEMOW (HU3UUECKUX TMOHATHA, TEPMUHOJOTHCH U

CHMBOJINKOH;
. OCBOCHHME OCHOBHBIX (PU3MUYECKHX TEOPHH, 3aKOHOB, 3aKOHOMEPHOCTEH;
. OBJIaJICHHE OCHOBHBIMU METOJAMH HAyYHOTO MO3HAHHUS MPHUPOJIbI, UCIOIB3YEMBbIMU B

(dusuke (HaOMIOCHUE, OTTMCAHNUE, U3MEPEHHE, BBIIBIIKEHNE THIIOTE3, IIPOBEICHNE DKCIIEPUMEHTA);

. OBJIQJICHUE YMEHHMSIMHU 00palaThIBaTh JIAHHBIE YKCIIEPUMEHTA, OOBSICHATH MOJy4YECHHBIE
pe3yNIbTaThl, yCTAHABIMBATH 3aBUCUMOCTH MEXIy (DH3UYECKMMH BEIUYMHAMH B HAOIIOIaeMOM
SIBJIEHHH, JI€JIaTh BBIBOIBL;

. dhopmupoBaHe YMEHUS peraTh GU3NUECKUE 3a]]a4l Pa3HbIX YPOBHEH CIOKHOCTH;

. pa3BUTUE  TO3HABATEIbHBIX  HMHTEPECOB, MHTEIUIEKTYalIbHBIX U  TBOPYECKHX
CIOCOOHOCTE B mpollecce NPUOOpETEHUS 3HAHHM C HCIIOJIB30BAHUEM Pa3UYHBIX HCTOYHUKOB
nH(OpPMALlUM  COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHH; yMEeHHH QOopMyIHpoOBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3HIIMIO 110 OTHOIICHHIO K (pr3nueckoit MHpOopMaIuy, MoydaeMoi u3
Pa3HBIX UICTOYHUKOB;

. BOCITUTAHHUE YYBCTBA TOPJOCTH 32 POCCUUCKYIO (PU3HUECKYIO HAYKY.

1.2.1. Ilnanupyemble pe3yJbTAaThl 0CBOCHHSI Y1eOHOI0 NpeAMeTa

Peanmzannss mporpammel ydeOHOTO mnpenmera «®Pu3mkay HampaBlIeHa Ha JIOCTIDKEHHE
mnuHocTHBRIX (JIP), Mmertampenmernbix (MP) u mnpeaMeTHBIX pe3yiabTaTOB OCBOEHUS OCHOBHOM
oOpasoBarenbHOI nnporpammsl (ITPO).

TpeboBaHusT K MeTanpeIMETHBIM pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3zoBaTeIbHOMN
IIPOTrpaMMBI:

Kon ‘ IInanupyemMble MeTanpeAMETHBIE PE3YIIbTAThI

ITo3HaBarenbHble YHUBEpCaIbHbIE YueOHbIe neicTBust (YY)

0a30BBIC JIOTHUECKHE JICHCTBHS:

MP 01 YCTaHABIMBATh CYIIECTBEHHBINA MPU3HAK WJIM OCHOBAHUS JJIsi CDABHEHUS,
Kiaccuukanuu u 0600IICHHS;

BBISIBJISITH 3aKOHOMEPHOCTHU M IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;
CaMOCTOSITENTLHO (HOPMYITUPOBATh U aKTYaIM3HPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIENIATH 1eNTN IeSATEIILHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUHU HX
JTOCTHKCHHUS;

BHOCUTH KOPPEKTUBBI B JESATEIHHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB
EJISIM, OIICHUBATh PUCKU TIOCTICICTBUI eI TEIbHOCTH;
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pa3BUBATh KPEaTUBHOE MBIIIJICHUE NPU PEHICHUH KU3HEHHBIX pobIeM.

MP 02

0a30BbI€ UCCIICIOBATEIILCKUE ICHCTBUS:

BJIaZICTh HABBIKAMH y4eOHO-MCCIIEI0BATEIbCKOM M MPOEKTHOW JIESATEIbHOCTH,
HaBBIKAMU pa3perieHust mpoodiiem;

OBJIAJICHAE BUAAMH JIESATEIBHOCTH 110 IOJIYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpHpeTanuy, NpeoOpa3oBaHUI0 W MPHUMEHEHHIO B Pa3IMYHBIX Y4EOHBIX
CUTYaIMsIX, B TOM YHUCIIE IIPU CO3aHUH Y4EOHBIX U COLUAIBHBIX IIPOEKTOB;
dbopMUpOBaHHE  HAYYHOTO  THIMA  MBIIUICHUS,  BJIAJCHUE  HAYYHOU
TEPMHHOJIOTHEH, KITIOYEBBIMU ITOHATHSIMU M METOJIAMH;

BBIABJIATH IPUYIUMHHO-CIICACTBCHHBIC CBA3H U AKTYAaJIU3UPOBATH 3a1a4y,
BBIJIBUTATh TUIOTE3Yy €€ PEeIICHHs, HaXOAUTh apryMEHTHI JJIS JOKa3aTelbCTBA
CBOUX YTBEPXKICHUH, 3a/1aBaTh [TapaMeTPbl U KPUTEPUU PELLCHHUS;
AHAJIM3UPOBAThH MOIYYCHHBIC B XOJI€ PEIICHHS 3a/1a4d PE3YJIbTaThl, KPUTHIECKU
OLCHUBATb UX NOCTOBCPHOCTD, IPOTrHO3UPOBATH H3MCHCHHUC B

HOBBIX YCJIOBUSIX;

YMCTDb IIEPCHOCUTH 3HAHHWA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO o0OJjactu
KHU3HEICATEILHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;
OCYLIECTBIISATh IIEJICHANPABICHHBI TOUCK IIEPEHOCAa CPEICTB M CIOCOOOB
JecTBUS B TPO(ECCHOHANBHYIO CPENy;

CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB PEIICHHS
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUSA

CTaBUTh M (HOPMYIUpPOBATH COOCTBEHHBIE 3a7adyd B 00pa3oBaTeIbHON
ACATCIIBHOCTH U ) KU3HCHHBIX CUTYallUuAX;

CTaBUTh NPOOJIEMBI U 33]JauH, JOMYCKAIOIIUE aJIbTEPHATUBHBIEC PELICHHUS;
BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUruHaJIbHbBIC IMTOAXOAblI U PCIHICHU A,
pa3pabaThIBaTh IUIaH PEIEHUs TPOOIEMbI C YIETOM aHAIN3a UMEIOIINXCS
MaTCPHAJIBHBIX U HEMATCPUAJIBHBIX PECYPCOB.

MP 03

pabota ¢ uH(popMaIue:

BJIQJICTh HABBIKAMH TIOJMY4YeHHUS WH(OPMAIMH W3 HMCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBISATh  MOWCK, aHAIM3, CHCTEMAaTHU3alHui0 |
WHTEPIIPETANNIO HHPOPMAIIHH Pa3IMYHbBIX BUIOB U (hOPM IIPEICTABICHHSI,
CO3/1aBaTh TEKCTHI B Pa3NUYHBIX (popmarax ¢ ydeToM HazHaueHUs WH(OpMAIUU
U IIeTICBOM ayJUTOPUH, BBEIOMpas ONTHUMAIBbHYIO (GOpMYy TpEIACTaBICHUS U
BU3YaIH3aIiy;

OILIEHUBATh IOCTOBEPHOCTb, JIETUTUMHOCTH HH(POPMAITIH, €€ COOTBETCTBHE
MIPABOBBIM M MOPAIbHO-3THYECKUM HOPMaM;

HCIIOJIb30BaTh CPEJICTBA HH(POPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJOTHA
B PELICHUH KOTHUTHBHBIX, KOMMYHHKATHUBHBIX M OPTaHU3AI[MOHHBIX 3a7ad C
cobmoieHneM TpeOOBaHWM JPrOHOMUKH, TEXHHKH O€30MaCHOCTH, THTUCHBI,
pecypcocOepexeHus, TPaBOBbIX M 3TUYECKUX HOPM, HOPM HH(OOPMAIMOHHON
0€30I1aCHOCTH;

BJIQ/IETh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI HH(MOpMALUU, HHOOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

KomMmynukaTtuHble VY]]

MP 04

obmieHue:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax KU3HH;

BJIQJICTh  PA3IMYHBIMH  CIOCOOAMH  OOIIEHUS W B3aUMOJICHCTBUS;
apryMEHTUPOBAHHO BECTU JUAJIOT; PA3BEPHYTO U JIOTMYHO U3J1araTh CBOK TOYKY
3pEHUS C HCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

MP 05

COBMCCTHaA ACATCIBbHOCTD:
IOHMMaTh W HCIIONb30BaTh IMPEUMYLIECTBA KOMAHIHONW W WHIMBHAYaTbHON
paboThI,
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BbIOMpaTh TEMaTUKy W METOJbl COBMECTHBIX JACUCTBHM C YYETOM OOIIHUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0r0 WICHA KOJIJICKTHUBA;

IPUHUMATh  L€JIM  COBMECTHOM  JI€ATEIIbHOCTH,  OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JIEHCTBUS 110 €€ JOCTUKEHUIO:

COCTABJIATH IUJIaH ACHCTBUMN, paCIpenesaTh POJIM C YYETOM MHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

OLICHMBATh KaueCTBO CBOETO BKJIaJla M KaXKIOr0 y4acTHHKAa KOMaHIbl B 0OLIUil
pe3yIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpeajiaraTb HOBBIE IPOEKThI, OLIEHUBAaTh MJEU C NO3ULHUA HOBH3HBI,
OPUTMHAIBLHOCTH, MPAKTUYECKON 3HAYUMOCTH;

KOOPJMHHUPOBATH U BHIMOJIHATH Pa0OTY B YCIOBUAX PEAbHOTO, BUPTYAJILHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

MPOSIBIISITE TBOPYECTBO M BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

Perynarusneie YV /|

MP 06

CaMOOpraHu3aLus:
CaMOCTOATCIIBHO OCYHICCTBIIATE IMO3HABATCIIBHYIO ACATCIIBHOCTb, BBIABIIATH
npoOyieMbl, CTaBUTh M (OPMYyIUPOBAaTh  COOCTBEHHbIE  3aJayd B
06pa3OBaT€HBHOﬁ ACATCIBHOCTH U ) KU3HCHHBIX CUTYalUAX,

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEIICHUs MPOOJIEMBbI C YyYeTOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEANIOYTCHUI;

JIaBaTh OLEHKY HOBBIM CUTYalIHSIM;

pacuupsTh paMKH Y4eOHOro MpeJAMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;
JIeNIaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peuenue;

OILICHUBATh MMPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO U MIPOSBICHUIO HITUPOKOM IPYAULIUU B Pa3HBIX
o0nacTsX 3HaHWM, TMIOCTOSHHO TMOBBIIATH CBOM OOpa3oBAaTENbHBIA U
KYJIbTYPHBIN YPOBEHB.

MP 07

CaMOKOHTPOIJIb!
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B I€ATEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LIETAM;

BJIa/IETh HABbIKAMU IO3HABATEIbHOU pe(IeKCUN KaK OCO3HAHHUS COBEPIIAEMBIX
JENCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIHTATOB U OCHOBAHMI;
UCIOJIb30BaTh NpPUEMBI pedJIeKCUU A OLIEHKH CUTYyallMH, BbHIOOpa BEPHOTO
peleHus;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 X
CHU)KEHHUIO.

MP 08

SMOILIMOHAIBHBINA UHTEJUIEKT, MIpeIoaralonuii copMUpOBaHHOCTS:
CaMOpETYJIMPOBaHHUs], BKIKOYAIOLIEr0 CAMOKOHTPOIIb, YMEHUE IIPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MOBE/IEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTH, OBITH OTKPHITHIM
HOBOMY;

BHYTPCHHEH MOTHMBALMM, BKIIIOYAIOICH CTPEMIICHUE K JOCTHXKCHUIO LEIU U
ycnexy, ONTHMH3M, UHUIIMATUBHOCTh, YMEHHUE JEMCTBOBATh, UCXOJS U3 CBOMX
BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHMMATh 3MOIMOHAJIBLHOE COCTOSHUE
JpPYTUX, YYUTHIBATh €T0 IPU OCYHIECTBICHUH KOMMYHHUKALMH, CIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEIKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOUINX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C
JPYTUMHU JIFOAbMH, 3200THTHCS, IPOSIBIIATh MHTEPEC U PA3peIIaTh KOH(DIUKTHI.

MP 09

TPHUHSITHE CeOsI U IPYTUX JIFOICH:
NPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA;
MPUHUMATh MOTUBBI U apryMEHTHI JPYTUX JIOACH NpU aHAIU3e PEe3ylbTaToOB
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JeSITeIbHOCTH; MPU3HABATh CBOE MPaBO M MPABO APYTUX JIOAEH Ha OMIMOKU;
pa3BHUBATh CIIOCOOHOCTh TOHUMATh MU C MO3UIUH IPYTOr0 YEJIOBEKA.

[IpenmerHble pe3yabTaThl OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM IpPOrpaMMbl 0OECIIEUMBAIOT
BO3MOYKHOCTh JJAJIbHEHMIIIETO YCHEIIHOTO0 MPO(PECCHOHANBHOTO OO0ydeHHs U TpOodeCCHOHATBHON
NEsITebHOCTH.

[Inanupyemble TpeAMETHBIE pe3yabTaTbl oOydeHHss 1o ydyeOHoMy mnpeamery "®duznka”
(6a30BBIi YPOBEHB):

Koanl Ili1anupyemMble pe3yJibTaThl OCBOCHUS YUeOHOI0 MpeAMeTa BKIKYAKOT:
pe3yJbTaToB

c(hOPMHUPOBAHHOCTH NPEJCTABICHUN O POJIH ¥ MeCTe (PU3UKU U ACTPOHOMHH
1P6 01 B COBPEMCHHOW HAy4YHOH KapTHHE MHpa, O CHCTEMOOOpPa3yIoIIeld poJin
(GU3MKN B pPa3BUTHU ECTECTBCHHBIX HAYK, TEXHHKH UM COBPEMCHHBIX
TEXHOJIOTUH, O BKJAJE POCCUHCKUX M 3apYOCIKHBIX YUCHBIX-(PH3UKOB B
pa3BUTHE HAyKW; TOHMMaHWE (U3MYECKOH CYINTHOCTH HAOII0IaeMbIX
SBJIICHMA MHKPOMHpPA, MaKpOMUpa M MEramupa; I[OHHUMaHHE pOJIH
ACTPOHOMHU B TPAKTHYECKOH NEATEIHHOCTH YeJIOBEKa W JaIbHEUIIEM
HAYYHO-TEXHUYECKOM Pa3BUTHH, POJIH (GU3UKU B (POPMUPOBAHUH KPYro3opa
1 (YHKIMOHAIBHONW TPAMOTHOCTH YEJIOBEKAa IS PEUICHHUS MPAKTUICCKIX
3ajau;

I1P6 02 cOPMHPOBAHHOCTh ~ YMEHHMH  pacrlo3HaBaTh  (U3WYECKHE  SIBICHUS
(mporiecchl) U OOBACHATh UX HAa OCHOBE M3YYEHHBIX 3aKOHOB: pAaBHOMEPHOE
U paBHOYCKOPEHHOE MPSMOJIMHENHOE IBM)KEHHE, CBOOOJHOE NaJeHUE Tell,
JIBIDKEHUE TI0 OKPYXXHOCTH, MHEPIIMS, B3aUMOAEUCTBHE Tell, KoyiebaTenbHoe
JBIDKEHUE, PE30HAHC, BOJIHOBOE JBIKEHHE; nu(dy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHUE JKUAKOCTeH M TBEpABbIX TeJ, U3MEHEHHE o0beMa Tel
IpM HarpeBaHuWM (OXJIAXK/IEHHHU), TEIUIOBOE paBHOBECHE, HCIApEHue,
KOHJIEHCallMs, TUIaBJICHNE, KPUCTAJUIN3ALUs, KUIIEHUE, BIa)KHOCTh BO3/1yXa,
CBSI3b CpEIHEH KMHETHYECKOW DHEPTUU TEIUIOBOTO JBMIKCHHS MOJEKYN C
aOCOJIOTHONW TeMmIepaTypoil, TOBBILIEHHE [aBJIEHUS Ta3a TMpH  €ro
HarpeBaHWU B 3aKPBITOM COCYJE, CBS3b MEXIY IapamMeTpaMy COCTOSHUS
rasa B M30IpOLECCax; OHIEKTpU3alus TeJ, B3aUMOJICHCTBHE 3apsioB,
HarpeBaHWe TPOBOJHMKA C TOKOM, B3aWMOJICHCTBHE  MAarHUTOB,
9JIEKTPOMArHUTHAsE MHAYKIIKSA, IeCTBUE MarHUTHOTO TOJIsl Ha MPOBOHHUK C
TOKOM W JBWKYIIUICS 3apsl, dJIEKTPOMAarHUTHBIE KOJeOaHWS M BOJHBHI,
NpSIMOJIMHEHHOE ~ paclpoCTpaHEHHE CBETa, OTPaXXeHHe, IpeOMIICHHUE,
uHTephepeHys, AudpakIus W TONSPHU3alrs CBeTa, JHUCIEPCHS CBETa;
¢dorosnexTpudyeckuid  3dexr, cBeroBoe aBIEHUE, BO3HHUKHOBEHHE
JMHEWYaToro CIIEKTpa aroMa BOJOPOJa, €CTECTBEHHas M HMCKYCCTBEHHAs
paliOaKTUBHOCTb;

I1P6 03 BJIaJICHUE OCHOBOIIOJIATAIOIINMHU (DU3UIECKUMHU TOHSATHUSIMH W BEJIMYUHAMH,
XapaKTePU3YIOMIUMH (PU3NIECKUE TTPOIECCH (CBA3aHHBIMU C MEXaHUUYECKUM
JIBWIKCHHEM, B3aMMOJCHCTBHEM T, MEXAaHHMYECKUMH KOJICOAQHHSIMH U
BOJHAMHU; aTOMHO-MOJIEKYJISIPHbIM CTPOCHUEM BEILECTBA, TEIJIOBBIMHU
MporeccamMu; JJICKTPUYCCKUM ¢ MArHUTHBIM TIOJISIMH, DSJEKTPUUYECKUM
TOKOM, DJJIEKTPOMArHUTHBIMU KOJICOAHHMSIMH U BOJHAMH, ONTHYECKUMHU
SIBJICHUSIMU; KBAHTOBBIMH SIBJICHUSIMH, CTPOCHHEM aTOMa U aTOMHOTO sJIpa,
PaIMOAKTUBHOCTBIO); BJIAJICHUE OCHOBOIMOJATAIONIMMHU aCTPOHOMUYECKUMHU
MOHSATHSAMH, TIO3BOJISIONIMMU XapaKTePHU30BaTh IPOIECCHI, MPOUCXOISIINE
Ha 3Be€3/1aX, B 3BE3[IHBIX CUCTEMaX, B MEXKTaJIaAKTUYECKOIN CpeJie; TBUKEHUE
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HEOECHBIX TeJl, DBOIIONMIO 3Be3] U BeemeHHol;

I1P6 04

BJIAJICHUE 3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TEOPHUSIMHU (3aKOH BCEMHPHOIO
tarorenus, I, I u III 3akonbl Hpl0TOHA, 3aKOH COXpaHEHHUS] MEXaHUYECKOU
SHEPTUM, 3aKOH COXPAHEHUS WMIYJIbCa, MPUHIUI CYNEPIO3UIUN CHUII,
MPUHIIMAIT PABHONIPABHOCTH MHEPIIHAIBHBIX CUCTEM OTCUETA; MOJICKYJISPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHMS BELIECTBA, Ta30BbIC 3aKOHBI, MEPBBIN
3aKOH TEPMOJMHAMHKHU; 3aKOH COXPaHEHUs SJIEKTPUUYECKOTO 3apsjia, 3aKOH
Kynona, 3akon Owma s ywactka 1enu, 3akoH Owma Juisi [OJHOU
AJIEKTPUYECKOM 1enu, 3akoH Jlkoyns - JIeHna, 3aKOH 3JIEKTPOMarHUTHOM
WHIYKIAHA, 33aKOH COXPAaHEHHMs] DHEPrUH, 3aKOH MPSIMOJHUHEUHOTO
pacrpoCTpaHEHUsI CBETA, 3aKOH OTPaKEHUsI CBETa, 3aKOH IPEIIOMIICHUS
CBETA; 3aKOH COXpaHEHWUS PHEPTruH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH
COXpaHEHHUs DJECKTPUUYCCKOTO 3apsiia, 3aKOH COXPAHCHHUS MAacCOBOTO YHCIIA,
noctynatel  bopa, 3aKOH  paJMOAKTUBHOIO  pacranga); yBEPEHHOE
WCIIOIb30BAaHUE 3aKOHOB M 3aKOHOMEPHOCTEH NpH aHaiau3e (HU3HICCKUX
SIBJIEHUM W IIPOLIECCOB;

I1P6 05

YMEHHE YYUTBIBaTh TpaHULBl MPUMEHEHHS HU3YYEHHbIX (U3NYECKUX
MOJEJIEH: MaTepHallbHAas TOYKa, WHEpPUHMAJIbHAs CUCTEMa OTCYETa,
UJealbHbIi Tra3; MOJEIU CTPOCHMS TIa30B, KUAKOCTEM U TBEPABIX TEIl,
TOYEUYHBI JJIEKTPUYECKUN 3apsij, sACpHas MOJEIb aToMa, HYKJIOHHAs
MO/IeJIb AaTOMHOT'O siipa NPH pelieHNH (U3NYEeCcKUX 3a/1a4;

ITP6 06

BJIaACHUC OCHOBHBIMH MCTOAAMHU HAYYHOI'O IMO3HAHHA, HWCIIOJIB3YCMBIMH B
¢u3MKe: NPOBOJUTH NPSMBIE M KOCBEHHbIE M3MEpeHUs (HU3HUECKUX
BEJIMYUH, BBIOMpas ONTHUMAIBHBIM CHOCO0 W3MEpPEHUSI U HCIHOJb3YS
W3BECTHBIE METOIbl OIEHKM TMOTPEIIHOCTeH W3MepeHui, MPOBOAUTH
HCCTIEOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEJIMYUH C HCIOJIH30BAHUEM
NpSMBIX HM3MEPEHUN, OOBICHITH TMONYYCHHBIE PE3yNbTaThl, HUCIOIB3YS
(1)I/ISI/I‘~IGCKI/I€ TCOpHH, 3aKOHbBI W TIOHATUA, WU ACJIATh BBIBOIbBI; CO6J'IIO)I&TB
mpaBmwia 0e30MacHOro TpyJda MpH NPOBEICHHHM HCCIEAOBAaHUNA B paMKax
y4eOHOT0 SKCIEpPUMEHTa W Y4eOHO-HUCCIEAOBATEIBCKON ESITEIBHOCTH C
WCIOJIb30BaHUEM HU(POBBIX U3MEPUTENBHBIX YCTPONCTB U 1a00PaTOPHOTO
o0opyoBaHus; CPOPMUPOBAHHOCTH MPEACTABICHUN O METOAAX MOTyYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHMUIA,

I1P6 07

c(hOpMHUPOBAHHOCTh YMEHHUS peliaTh pacueTHhIE 3aJla4dl C SIBHO 3aJIaHHOMN
¢u3n4ecKkoil MOJeNbI0, UCIONb3Yys (PU3MUECKUe 3aKOHBI M IPUHIMIBI, Ha
OCHOBE aHaJIM3a yCJIOBHSI 3a7]aul BHIOMPATh (PU3HUECKYIO0 MOJIENb, BBIIEIATh
¢usnyeckue BEIWYMHBI W (QOPMYINbI, HEOOXOAWMBIE MAJs €€ pelIeHus,
OpOBOAWUTE pPaCUCTbl U OLCHHUBATH PCEAJIBHOCTH IIOJIYUCHHOTI'O 3HAYCHUIA
¢u3nYecKoil BENUYMHBL, pellaTh KayeCTBEHHbIE 3aJayH, BbICTpauBasd
JIOTUYECKH HENPOTHBOPEYMBYIO ILEMOYKY pacCyXJACHUH C ONOpoll Ha
M3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBICHUS;

ITP6 08

c(OPMHPOBAHHOCT YMEHHUS TPUMEHSATh TMOJYYCHHbIE 3HAHUA JUIA
OOBSICHEHUS YCIOBUI MpOTEKaHUs (PU3NYECKUX SIBICHUU B IPUPOJIE U JUIS
NPUHATUS TOPAKTUYECKUX PEUICHWH B  TOBCETHEBHOM KU3HM IS
oOecrnieyeHrs 0e30MacHOCTU MpU OOpalleHHH C OBITOBBIMU MpubOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUs 3[J0POBbS U COOJIIOJCHUS HOPM
HKOJIOTMYECKOTO  TOBEACHUS B  OKpYXKalomled cpene; IOHWMaHHE
HCOGXO[[I/IMOCTI/I MNPUMCHCHUA I[OCTI/DKGHI/Iﬁ (bPI3I/IKI/I U TEXHOJIOTHH JIIsL
PalMOHAIFHOTO MPUPOAOIOIB30BaHNS;

I1P6 09

c(hOPMHUPOBAHHOCTh COOCTBEHHOW MO3HIIMH 1O OTHOIIECHUIO K (hHU3HUECKOi
nHpOPMAIINH, TTOTy4aeMON U3 Pa3HBIX UCTOYHUKOB, YMEHUH HCIIOJIB30BaTh
M (pOBBIE TEXHOJIOTUU AJISI TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAIINH U
MIPEJICTABIICHUS Y4eOHON M HAyYHO-TIONYJSIpHOW WHGOpPMAINU; Pa3BUTHE
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YMEHUN KPUTUUYECKOTO aHAJIM3a MOJydyaeMoil HHGOpMAIIH;

I1P6 10

OBJIAAICHUC YMCHUIMU pa6OTaTB B TI'pynii€ C BBIIOJHCHUCM pPA3JIMUYHBIX
COLIMAJIbHBIX  POJIeH, MJIaHUpoOBaTh pPadOTy TPYMIbl, pPalUOHAIBHO
pacnpeaciiATb ACATCIIBHOCTb B HCCTAHAAPTHBIX CHUTyallUAX, aJCKBATHO
OLICHMBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB TIpPYyHIbl B peIleHHe
paccMaTrpuBaeMoi IpoOIeMbl;

I1P6 11

oByaficHue (C(HOPMHUPOBAHHOCTh MPEJCTABICHUI) TIPABHJIAMHU  3aIlUCH
¢usnveckux (Gopmya penbepHO-TOYEYHOH CUCTeMbl oOo3HaueHui JI.
Bpaiins (a1 cnensix U c1aboBHASIINUX 00YIAFOIITUXCS ).

2. CTpyKTYypa M coepkaHue y4eOHOro nmpeamera.

2.1. O0beM JUCHUILJIMHBI U BUBI Y4e0HO# padoThl

Buj yueOHoii padoThI Oovem 6 uacax
O0beM 00pa3oBaTeIbHON IPOrpaMMbl Y4eOHOI0 IpeaMeTa 78
B T.4.
1. OcHOBHOE coep:KaHue 78
BT. Y..
TeopeTuyeckoe o0yueHue 39
MPAKTUYECKHUE 3aHATH 39
2. IIpodeccHoHATIBLHO OPHEHTHPOBAHHOE CO/IeP:KAHME 12
BT. U..
TeopeTudeckoe o0ydyeHue 6
MPAKTUYECKHE 3aHATH 6
WUHIUBUIYATbHBIN IPOEKT (Oa/nem)*™ HET
IpomexxkyTouHnas aTTecTaius (3a4eT ¢ OLEHKOI)

Bo ecex sueiikax co 36e300ukoii (*) (6 ciyuae eé nanuuus) ciedyem ykazamos 06vem 4acos, a 8 cryuae Omcymcmeaus yopamo u3 CHUcKa
**) Ecau npedycmompen uHOUSUOYAIbHbLL NPOEKM NO OUCYURIUHE, NPOSDAMMA NO €20 Pealu3ayuu paspadamuléaencs OmoeibHo
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2.2. TemaTuyecKMi MJIAH M COAEPKAHUE TN CIUTIHHBI

HauMenoBanue
pa3aesioB u TeM

Conep:xanue yueOHOro Marepuasa (OCHOBHOE H
npodeccuoHaILHO-OPUEHTHPOBAHHOE),
JIJadopaTopHbIe U NPAKTHYECKHEe 3aHATHS,
NPHUKJIATHON MOXYJIb (IPU HAJTMYMH)

O0beMm
4acoB

1

2

w

Pasznea 1. ®u3uka u MeTOAbI HAY4YHOT'0 MO3HAHUS

Tema 1.1. BBenenue.
dusuka 1 METObI
Hay4YHOTO MTO3HAHUS

OCHOBHOE cO/Iep:KaHue

®usuka - Hayka o npupone. HayuHble wmeTOABI
MO3HAHMS OKpY’Karlero Mupa. Ponb skcnepuMmeHnTa u
TEOPHUH B MPOLIECCE MO3HAHUS TMPUPOABL. DKCIEPUMEHT
B pusnke

Tema 1.2.
MoaenupoBanue
(bU3HYECKUX SBICHUN U
MIPOIIECCOB.

OcHoBHOE€ ColCpKaHuE

Hayunbie runoressl. @u3nyeckue 3aKOHbl U TEOPHUH.
I'panuubl  TpUMEHUMOCTH  (PU3MYECKHUX  3aKOHOB.
[Ipunuun coorBercTBUd. Ponb M Mecto (u3MKM B
(hOopMHUPOBAaHUY COBPEMEHHON HAayYHOI KapTUHBI MUDA,
B IIPAKTUYECKON JESITEIbHOCTH JTHOACH

HpaRaneCKne 3aHATHSA:

[Ipaktuueckass  pabora. [IpuBegenue  npumMepoB
BIIUSIHUSL OTKPBITUH B (PM3UKE HA MPOTPECC B TEXHUKE U
TEXHOJIOTMH ITPOU3BOJICTBA

HpO(l)eCCI/IOHaJII)HO-Opl/leHTI/IPOBaHHOB COICPKAHUEC

3HayeHue GU3UKHU IPU OCBOEHUH Npodeccuu

Pa3zgea 2.Mexanuka

20

Tema 2.1. Kunemaruka

OcHoBHOE conep:kaHue

Mexannueckoe JBUKECHUE. OTHOCUTENBHOCTh
MEXaHW4eckoro  JBwkeHus. Cucrema  orcyéra.
Tpaekropusi, myTh, MepeMeIIeHUEe, CKOPOCTh (CpeaHss
CKOpOCTb, MI'HOBEHHas CKOpPOCTb) U YCKOpEHHE
MaTepUaJIbHOW TOYKH, MX MPOEKIHMH HA OCH CHUCTEMbI
KOOpJUHAT.

PaBHOMepHOE U paBHOYCKOpPEHHOE MpPSIMOJUHEITHOE
JBUKECHHUE.

I'padukn  3aBUCUMOCTH  KOOpAHMHAT,  CKOPOCTH,
YCKOpEHUs, NyTH M TEPEMEIICHHUs MaTepualbHON
TOUYKH OT BPEMEHU

CBobOoaHOe nazieHne. Y CKopeHrne CBOOOTHOTO MaIeHuUs
KpuBonnHueliHoe nBuxeHue. PaBHOMEpHOE IBMXKEHUE
MaTEpUaJbHOM TOYKM 10 OKPY)XHOCTH. YIJIOBas
CKOpOCTbh, JHUHEWHas ckopocTh. Ilepuon um yacrora.
LleHTpOoCTpEMHUTENBHOE YCKOPEHHE
TexHudeckue yCTpOMCTBA:  CIIHIOMETD,
CHapsJ10B, LIETIHbIE U PEMEHHBIE NIEpEIaun

JIBIOKEHHE

IlpakTuyeckue 3aHATHS:
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[Ipaktrueckue pabotel. M3mepeHwe MrHOBEHHOMH
ckopoctd. HMccnenoBaHue  COOTHOLICHUS — MEXKIY
MyTSIMU, MPOWIECHHBIMU TEJIOM 32 IOCJIEI0BATEIbHbIE
paBHBbIE IIPOMEXYTKHA BPEMEHHU IPU PAaBHOYCKOPEHHOM
JBWKEHUM C HAYAJIbHOM CKOPOCTBIO, PAaBHOW HYIIIO.
N3yueHne nBUKEHUs INApUKAa B BSI3KOM JKHUIKOCTH.
N3yuenue JBUKEHUS Tena, OpOILIEHHOTO
TOPU30HTAIIBHO

IIpodeccnoHabHO-OPUEHTHPOBAHHOE COJlEPKAHUE

Ciio’)keHne nepeMenIeHu U CI0KEHUE CKOPOCTEN

Tema 2.2. JIunamuka

OCHOBHOE cO/Iep:KaHue

[Ipunmun otHocuTenbHOCTH ["anmuies. [lepBwiii 3akoH
Herorona. IHepuuanbHble CUCTEMBI OTCUYETA

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui
Bropoii 3akoH HproToHa 11 MaTepuaJbHOW TOYKH B
unepuuansHoii cucteme orcuéra (MCO). Tpetuit 3akoH
HeroToHa 17151 MaTepuanbHbIX TOUEK

3akoH BcemupHoro taroreHus. Cuna tspkectu. IlepBas
KOCMHUYECKasi CKOpocThb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuma TpeHHs CKOJIbXKEHUS
u cuna tpeHus nokos. Koadbduuument tpenus. Cumna
COTPOTHUBIICHUS TPU ABUKEHUU Tejla B JKUJIKOCTH WU
rase

[TocTynarenbHoe u BpallaTelbHOE  JIBH)KEHHE
a0COJIIOTHO TBEPOTO TeJa

MOMEHT CcuJIbl OTHOCUTEIBHO OCH BpaiieHus. [lnedo
cuibl. Y cioBus paBHoBecus TBEpaoro tena B UCO
TexHuueckue yCTpOMCTBA: NOMAIIMIIHUKHU, JBUXKEHUE
HMCKYCCTBEHHBIX CITYTHUKOB

HpaKanecmle 3aHATHSA:

[IpakTuueckue padboThl. M3yueHne nBU>KeHUs OpycKa 1o
HaAKJIOHHOH MIOCKOCTH oA I[CI\/JICTBI/IGM HECKOJBbKUX CHII.
UccnenoBanue 3aBUCUMOCTH cu YIIPYTOCTH,
BO3HUKAIOMIUX B  JaehopMHpyeMOH  MpyKHHE U
PE3UHOBOM 00pasiie, OT BEJIHMYUHBI UX jJe(opmarui.
HccnenoBanue ycinoBud paBHOBECUS TBEPAOro Tela,
HMMEIOIIETO OCh BPAIlIEHUS

Tema 2.3. 3aK0HBI
COXpPAHEHHUs B MEXAHUKE

OcHoBHOE coepxaHue

Nmmnynse MaTepuanbHOU TOYKH, CHUCTEMBI
MaTepUaJbHBIX To4yeK. MMIynbc CHIIbI M M3MEHEHHe
HMITYJIbCa TeJla

3akoH coxpaneHuss umnyiasca B HMCO. PeaktuBHOE
JBUKEHUE

PaGora cubl

MOIHOCTh CHIIBI

Kunernueckas sHeprusi MmaTepuaibHOM TOYKU. Teopema
0 KMHETUYECKON YHEPTUH

[ToTennmanpHass SHEprusi ymnpyro aedopMUPOBaAHHOM
npyxuHbl. [loTeHnmanpHas »Heprust Tena BOIH3U
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MOBEPXHOCTH 3E€MJIU

[loTeHunaneHple M HENOTEHIMAIbHbIE CcUIbl. CBA3b
pabOThl  HENMOTEHUUAIBHBIX CHI C H3MEHEHHEM
MEXaHUYECKOH  JHEPrMM  CHUCTEMBl  Te€l.  3aKOH
COXPAaHEHHsI MEXaHUYECKON SHEPIUH

VYipyrue u Heynpyrue CTOJIKHOBEHUS

TexHnuyeckue ycTpoucTBa: IBHKEHUE PAKET, BOJOMET,
KOIIep, IPYKUHHBIM UCTOJIET

IIpodeccnoHabHO-OPUEHTHPOBAHHOE COJlEPKAHUE

Kunernueckas u NOTCHIHAJIbHAA OSHCPIUH. 3akoH
COXpaHCHUA MEXaHU4YeCKOH OHCPIruu. HpI/IMCHCHI/Ie
3aKOHOB COXPaHCHH B HOBCCI[HGBHOfl KHU3HHU

Pa3nea 3. MoJsekyasipaasi pu3znka 1 TepMOJAHMHAMHUKA

10

Tema 3.1. OcHOBEI OcCHOBHOE cO/Iep:KaHue

MOJIEKYJISIPHO-
KUHETUYECKOU

OCHOBHbBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM
TEOPUH Teopuu. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep
JBUKEHMS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA
Mopenu cTpoeHusi ra3oB, JKUJIKOCTEH U TBEPIABIX TEN U
OoOBsICHEHHE CBOWCTB BELIECTBA HAa OCHOBE JTHUX
Moneen

Macca monekyn. KommuectBo BemectBa. [locrosiHHas
ABorazipo

TennoBoe paBHOBecue. Temneparypa u €€ U3MEpEeHHE.
[Ixamna remneparyp Llenbcus

Mopnens wuneanbHoro Traza. (OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HIEAIBHOTO Tra3a
AOconoTHasE ~ TeMmIeparypa Kak Mepa  CpeaHeu
KMHETUYECKOW SHEPTUM TEIUIOBOTO JBUKEHHUS YaCTHUI]
ra3a. [lIkana remneparyp KensBruna

VYpaBuenne Kianeilipona — MenneneeBa. 3akoH
JanpToHa

I'a3oBBIE 3aKOHBI, M30IPOLECCHI B HACAIBHOM TIa3e C
MIOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA:  M30TEpMa,
nu3oxopa, u3obapa

TexHu4eckue ycTpoicTBa: TepMOMETp, bapoMeTp

IIpakTHYecKHe 3aHATHSA:

[IpakTuueckue pabotsl. M3mepenue macchl BO3ayxa B
KJIaCCHOM KOoMHare. McciienoBanue 3aBUCUMOCTH MEXIY
napaMeTpamMu COCTOSHHS Pa3pesKEHHOTO rasa

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COCPKAHUE

VpaBHeHHe COCTOSHHA UACAIBHOI'O I'a3a. I/Isonpoueccm.
I'a30BBIC 3aKOHBI U UX IMPUMCHCHUC

Tema 3.2 OcHOBBI OcCHOBHOE co/Iep:KaHue
TEPMOJAMHAMUKH TepmoauHaMmuueckass cucteMa. BHyTpeHHsss >Heprus

TEPMOAMHAMHYECKONH  CHUCTEMBI M  CIOCOOBI €€
W3MEHEHUS

KomnuecTBo Temnotel U pabota. BHyTpeHHssI sHEprus
OJIHOATOMHOTO UCAIbHOTO raza

Buasl Tennonepenaun: TENIONPOBOAHOCTh, KOHBEKLIHS,
HU3JIyYEHHUE. TermnoéMkocTh Tea. VY nenbHas
TEIJIOEMKOCTE BelllecTBa. PacuéT KOJIMYECTBA TEIJIOTEI
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MIpH TETUIoNepeaaye

IlepBbIil 3aK0H TepMoaMHaMUKU. [IpumeHeHne nepBoro
3aKOHA TePMOJMHAMHUKHU K H30mpolieccaM. [ 'paduueckas
MHTepHpeTanus padoThl rasa.

TennoBbie MamuHbl. [IpUHIMIBI TEUCTBUS TEIJIOBBIX
MamuH, IlpeoOpa3oBanus dHEpruM B  TEIJIOBBIX
MallliHaX.

Koaddunment monesnoro npevictBus (mamnee - KIIJI)
teruioBoi MamuHel. [{uki Kapuo u ero KII/]

Bropoit 3akoH  TepmomuHamuku. HeoOpatumocTh
MPOIIECCOB B MpHUpOe. TeIaoBbie — JBUTATEIIH.
DKosorndeckre npoOIeMbl TEIIO3HEPTETUKH
TexHuuyeckue ycTpoiicTBa: JBUTATEIh BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUILHUK, KOHIUIIMOHED

IlpakTH4yecKkue 3aHATHS:

[IpakTuueckue padotsl. 3mMepenue ynenbHoM
TEIUIOEMKOCTH.

HpO(l)eCCI/IOHaJ'[bHO-OpI/IeHTI/IPOBaHHOG CoIEpKaHue

PabGora m Ttemnora kak (OpMBI TepeAadn SHEPIrHH.
TennoemMKocTh. YpaBHEHHE TEIJIOBOTO OajlaHCca

Tema 3.3. ArperarHble
COCTOSIHUS BEILIECTBA.
®da3oBbIC IEPEXOBI

OcHoBHOE€ CoCpKaHuE

[lapooOpazoBanue u KoHaeHcauus. Vcnapenue u
KHUIICHUE

VYaenpHas TemioTa napooOpa3oBaHMs. 3aBHCUMOCTh
TEMIIepaTyphl KATICHHS OT JaBJICHUS

AOGCoII0THAs M OTHOCHUTENbHAS BIAXXHOCTh BO3/yXa.
Hacpimennsiii map

Tsépnoe teno. Kpucramnuueckue u amopdHsie Tena.
AHnszotponus CBOMCTB KPUCTAJUIOB. Kunkue
KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepHalIbl

[InaBnenue ¥ KpuUCTAUIM3aLUs. YJElIbHAs TEIIOTA
miasnenus. Cyonumanus

VYpaBHeHHE TEIIOBOro OanaHca.

TexHudeckue yCTpONCTBA: THTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJOTUU IIOJY4YEHHUS] COBPEMEHHBIX
MarepuajioB, B TOM YHCIE€ HAHOMAarepuaioB U
HAaHOTEXHOJIOTHUH.

IIpakTHYecKHe 3aHATHSA:

[Ipaktuueckre  paborel.  M3MmMepeHue  BIAKHOCTH
BO3/IyXa.

IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COACPKAHUE

[IpakTueckoe NpPUMEHEHHE B IOBCEAHEBHOW KHU3HU
(bU3MYECKUX 3HAHWWA O CBOWCTBAaX Ta30B, JKUIKOCTEH U
TBEPJBIX TEN

Pasnen 4. DiekTpoanHaAMHUKa

20

Tema 4.1 DnekTpocTaTuka

OCHOBHOE cO/Iep:KaHue

DnekTpuzanusi Tela. DJeKTpudeckuid 3apsna. [[Ba Buma
AIIEKTPUUYCCKUX 3aPSI0B

[IpoBOAHMKH, AUDIIEKTPUKHU U TOTYIPOBOAHUKH

3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
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B3aumoneiicteue 3apsanos. 3akoH Kynona
Dnekrpuueckoe noje. Hanpssk€HHOCT 3JEKTPUYECKOTO
nosi. [IpuHnmn cynepnosunyu. JInHUK HaNPsKEHHOCTH
AJEKTPUYECKOTO TOJIS

Pa6ora cun anekrpocraruyeckoro nosst. [lorennman.
Pa3Hocth noreHumanos

IIpOoBOOHMKY U IUINEKTPUKH B TIOCTOSHHOM
INEKTPUYECKOM noJe. Jusnexkrpuueckast
IIPOHULIAEMOCTb.  JNEKTpoéMKOcTb.  KonneHcatop.
OneKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpa. DHEPIus
3apsHKEHHOIO KOHAECHCATOpa

TexHudeckue yCcTpoMCTBa: EKTPOCKOI, dIEKTPOMETP,
INEKTPOCTATHYECKAs 3aIuTa, 3a3eMJICHHE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYMHBIN
IIPUHTEP

HpaKanecmle 3aHATHSA:

[Ipaktuueckue pabotTel. M3mepeHue 3IeKTPOEMKOCTH
KOHJIEHCATOpa

IIpodeccnoHAILHO-OPUEHTHPOBAHHOE COJIEPKAHNE

IIpoBOTHUKM M JUAJIEKTPUKH B 3JIEKTPOCTATHYECKOM
nosie. [lomspuzauus  nusnextpuxoB. Ilpumenenue
KOH/IEHCAaTOpOB

Tewma 4.2. IlocTossHHBIN
ANEKTpUUECKUN TOK. Toku
B Pa3JIMYHBIX Cpelax

OcHoBHOE CoICpKaHuE

VYcioBus CylIEeCTBOBAHUS IIOCTOSHHOTO 3JIEKTPUUECKOTO
toka. MUcrounnku Toka. Cuiia Toka. [1oCTOSSHHBIN TOK
Hanpsoxenune. 3akon Oma a1 yyacTka nenu

DnexTpuyeckoe COTIPOTUBIICHUE. VY nensHoe
CONPOTHUBIICHUE BEILIECTBA
[locnenoBarensHOE, napajuieJIbHOE, CMEIIaHHOE

CO€ZIMHEHUE MTPOBOIHUKOB
Pabota snekTpuueckoro Toka. 3akon [xoyms — Jlenma
MOUIHOCTb 3EKTPHUUECKOTO TOKa

OnexktpoaBmxkymas cwia (nainee - 9JIC) u BHyTpeHHee
COIIPOTHBIIEHUE MCTOYHMKA TOKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM) snekTpuueckor 1enu. KopoTkoe
3aMbIKaHUE

DJIEKTPOHHAS MPOBOJIMMOCTh TBEPABIX METAIIIOB.

3aBUCHUMOCTh COIIPOTHUBIICHUS METAJIJIOB oT
TEMIEpPaTypHI.

CBepxnpoBOIMMOCTb

ONeKTpUYeCcKuii  TOK B BaKyyMe. CaoiicTBa
ANEKTPOHHBIX ITYYKOB

[TonynpoBomauku. CoOcTBeHHasT W MpUMECHas

MPOBOJAUMOCTh  MOJYNpoBoAHUKOB. (CBolcTBa  pP-n
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI
DNEeKTPUUYECKUI TOK B 3JEKTPOJIUTAX.
DIIEKTPOJIMTUYECKAS] AUCCOIMALIMS. DIIEKTPOIIN3
DneKkTpuueckuil Tok B razax CaMOCTOSTEeNIbHBIN

Y HECAMOCTOSITENIbHBIN pa3psi. Pa3nuuHbie TUIIBI
CaMOCTOATENIBHOrO paspsaa. Monuus. [1nazma
TexHuueckue yCTpOMCTBA: aMIIEPMETpP, BOJBTMETP,
peocTaTr, MCTOYHUKHA TOKA, AJIEKTPOHArpeBaTeIbHbIC
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PUOOPHI, 3JIEKTPOOCBETUTEIHLHBIE IPUOOPHI,
TEPMOMETP
COIIPOTHBIICHUS,, BAaKyyMHBIH IIHONl, TEPMHCTOPHI M
(boTope3ncTopsl, IIOJIYIIPOBOTHUKOBBIN IUO0J,
raJibBaHHKa

HpaKanecKne 3aHATHSA

[Ipaktuueckne  pabotel. M3yueHue  cMmelaHHOTO
coenunenus: pesucropos. Mamepenue IIC ucrounuka
TOKa ¥ €ro BHYTPEHHEro conpoTuBieHus. Habmonenue
AJIEKTPOJIN3A

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJIEPKAHUE

3akon Oma Ui yyacTka Lend. 3aBHUCHUMOCTH
JIEKTPUYECKOTO  COMPOTUBJICHUS MPOBOJHUKOB  OT
TEMIIEPaTypHI. Coenunenue WCTOYHUKOB
JIEKTPUUYECKON DHEPTUU B OaTapero.

Tewma 4.3. MarautHoe
noJe.
DneKTpoOMarHuTHas
WHTYKIIHSI

OcHoBHOE€ CoICpPKaHuE

[TocTostHHbIE MarHuThl. B3anmonelcTBHE MOCTOSHHBIX
MarHuToB. MarHutHoe 1mone. BekTtop MarHuTHOM
WHJIYKLHH. [Ipunuun CYNEpIIO3ULIIH. JInnnn
MarHuTHoM wuHAyKuuM. KapTuHa JMHUNA MarHuTHON
WHJIYKLWH T10JIs1 HOCTOSIHHBIX MarHUTOB

MarnuTtHO€E 110JI€ IPOBOJAHMKA ¢ TOKOM. KapTuHa nuHuit
MoJIsl JUIMHHOTO MPSMOr0 IPOBOJHUKA M 3aMKHYTOI'O
KOJIBIIEBOTO TMPOBOJAHUKA, KATYIIKA CTOKOM. OTmbIT
Opcrena.

B3anmopeiicTBre NPOBOJHUKOB C TOKOM

Cunia AMniepa, €€ MOJlyJib M HallPaBJICHHE

Cuna Jlopenia, e€ Moaynb W HampaBieHue. J[BuxeHue
3apsKEHHOW 4acTHUIbl B OTHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ota cunsl Jlopeniia

SIBneHue ANEeKTPOMArHUTHON MHAYKIIMU

[ToTok BeKTOpa MAarHUTHOM MHIYKILIMH -

OJIC mHaykuuu. 3aKOH 3JIEKTPOMAarHUTHON WMHIYKLIUU
®dapages.

BuxpeBoe »snextpuueckoe mnose IJC uHAyKIUMU B
MPOBOTHUKE, JBIHKYIIEMCSI MOCTYIATEIbHO B
OJHOPOJHOM MArHUTHOM I10JIE

[IpaBuio Jlenna

NHAYKTUBHOCTS. SIBiaenue camounaykiuu JIJ1C
CaMOWHIYKIUU

DHeprusi MarHUTHOTO TOJIsl KaTYLIKA C TOKOM
DIJIEKTPOMArHuTHOE T0JIe

TexHuueckue  yCTpOMCTBA: IIOCTOSIHHBIE MAarHWTHI,
BJIEKTPOMArHUTBI,  JJIEKTPOABUTATENb,  YCKOPHUTEIH
3JIEMEHTapHBIX YACTULI, UHIYKIIMOHHAS M1€Yb

IIpakTHYecKHe 3aHATHSA:

[Ipaktuyeckue paboTbl. M3ydeHue MarHMTHOTO MOJIS
KaTyllKh C  TOKOM. Uccnenosanne  nercTBUS
IIOCTOSSHHOTO ~ MarHuTa Ha paMKy C  TOKOM.
HccnenoBanue sBICHUS MIEKTPOMArHUTHOW MHIYKIIMH

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPKAHUE
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\ MarauTHEIE CBOMICTBA BEIISCTBA. 1
Pa3nea 5. KosieOanusi 1 BOJIHBI 12
Tewma 5.1. Mexannueckue | OCHOBHOe colep:KaHue
Y 3JIEKTPOMArHUTHbBIE Konebarenbnas cucrema. CBoOOAHBIE KOJIEOAHUS. 4
KosiebaHus l'apmonunueckue  konmebanusi.  Ilepmon,  wacroTa,
aMIIuTyaa 1 (asza KoseOaHui
[IpyxuHHBIA MagTHUK. MaTeMaTHYECKUN MAasATHUK
YpaBHeHue rapMOHUYECKUX KOJIeOaHMi.
Kunematnyeckoe ¥ JIMHAMMYECKOE OIIMCaHue
K0J1€0aTeIbHOI O IBUKECHHUS.
[Ipespamenue SHEPIrUU pu rapMOHUYECKHUX
koJieOanusax. CBs3b aMIUTUTYIIBI KOJICOAHWH HCXOIHOM
BEIMYMHBI C aMIUIUTYIaMHU KOJICOAHUH ee CKOPOCTH U
YCKOpEHHUS.
KonebarenbHblit KOHTYP. CBobOoIHBIE
3JIEKTPOMAarHUTHbHIE Kosie0aHus B ujealbHOM
KoJsie0aTeIbHOM KOHTYPE. AHanorus MEXIY
MEXaHUYECKUMH H AJIEKTPOMArHUTHBIMH KOJIEOAHHUSIMH.
®opmyia TomcoHna
3aKoH COXpPAaHEHHsI  DHEPruu B UJICaJIbHOM
Kosie0aTeabHOM KOHTYpe
BoinyxxaenHsle Mexannueckue kosiebanus. PesoHanc.
Pe3onancHas KpUBasl. BreinyxaeHHbIE
ANEKTPOMarHuTHbIE KOJIeOaHusl.
Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.
MomHOCT NEPEMEHHOIO0 TOKA. AMIUIMTYIHOE H
JEICTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U HAIIPSKEHUS
Tpanchopmarop. [IpousBoactso, neperadya W
noTpeOsIeHne AEeKTPUUECKON IHEPTUU. DKOJIOTHYECKHe
PUCKM TpHU MPOU3BOACTBE IIIEKTPUYECKOW DHEPIUH.
Kynerypa  wncmosb3oBaHus ANIEKTPOIHEPTUU B
MOBCETHEBHOM KU3HU
TexHuueckue ycTpoiicTBa: ceficMorpad, 3J1eKTpuYecKui
3BOHOK, JINHUH dJIEKTpONepe1ay
IIpakTHYecKHe 3aHATHSA:
[Ipaktuyeckue pabotel. McciemoBanue 3aBHCHUMOCTH 2

neprojia MallbIX KoJjeOaHUW rpy3a Ha HUTH OT JUIMHBI
HUTU U Macchl rpy3a. MccnenoBanue nepeMeHHOro Toka
B [eNH W3  TOCIENOBAaTCIIBHO  COCIUHEHHBIX
KOHJICHCATOPAa, KaTYIIKH U pe3UCTOpa

Tema 5.2. Mexannueckue
nu BHGKTpOMaI‘HI/ITHBIe

OcHOBHOE co/lep:KaHue
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BOJIHBI

MexaHnueckue BOJIHBI, YCIOBUSL PACHPOCTPAHEHHUS.
IIepuon.

CKOpoCTb ~ pacHpoCTpaHE€HUss W JUIMHA  BOJIHBI
[TonepeuHsle ¥ MPOAOIBHBIE BOJTHBI

WuTepdepenus u audpakius MEXaHHYECKUX BOJIH
3Byk. CkopocTs 3ByKa. [ poMKOCTh 3ByKa. BricoTa TOHA.
TemOp 3ByKa

DJNEeKTPOMAarHuTHBIE  BOJHBL.  YCIOBHA  HM3JIy4CHHS
JIEKTPOMArHUTHBIX ~BOJIH. B3aumHass  opueHTauus
BEKTOpoB E, B M v B 3JIEKTPOMarHUTHOM BOJHE B
BaKkyyMe.

CBoiicTBa  AIIEKTPOMAarHUTHBIX  BOJIH:  OTPa)XCHUE,
IpeJIoMIICHUE, HOJIsIpU3aIus, audpakuus,
uaTephepeniys. CKOPOCTh AIEKTPOMArHUTHBIX BOJIH
[lkana  3MeKTPOMarHuTHBIX  BOJNH.  llpumeHeHue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[IpuHLIMIBI paAUOCBA3U U TeNEeBUIeHUS. Patnonokanus.
DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOILEN CpeIbl
TexHuueckue ycTpoiicTBa: MY3bIKaJIbHbIE
WHCTPYMEHTHI,  YJIbTPa3BYKOBas  JHAarHOCTHKAa B
TEXHUKE M MEAMLUHE, pajgap, PpaauoNpUEMHUK,
TEJIEBU30p, aHTeHHA, Tenedon, CBY-nieup

IIpodeccnoHaILHO-OPUEHTHPOBAHHOE CO/IEPKAHNE

[Momyuenue, nepeaava u pacmpereneHue
ANIEKTPOIHEPTHH.

Tema 5.3. Omrruka

OcHoBHOE CoIcpKaHuE

[IpssMOnMHENHOE PACIIPOCTPAHEHHUE CBETA B OJHOPOIHO
cpene. JIyu cera

Otpaxenune cBeTa. 3aKOHbl  OTPaXXEHHS  CBETA.
[TocTpoenue n300paxeHuii B MJIOCKOM 3epKaje
[IpenomiieHne cBera. 3aKOHBI TIPEJIOMIIEHUS CBETA.
AOCOTIOTHBIN MMOKa3aTeb MPEJIOMICHUS

ITonnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIN yrou
ITOJTHOTO BHYTPEHHErO OTPAKEHUS

Hucniepcusi cera. CloXHBIM cocTaB 0eioro caera.
[Ber

CoOuparomye 1 pacceuBaronve JUH3bl. TOHKas JIMH3A,
@DOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa TOHKOU
muH3bl. TlocTpoeHne u3oOpakeHHil B coOupamomux u
paccenBaronMx JHMH3aX. PopMylna TOHKOM JIMH3BIL.
YBenuuenue, 1aBacMoe JIMH30U

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH
Wntepdepennuss  cBera. KorepeHTHble HCTOYHHKH.
VYcenosus KOT€PEHTHBIX HCTOYHHMKOB HAOIIOJCHUS
MakCUMYMOB M MHHHUMYMOB B HHTep(hEepeHIMOHHON
KapTHHE OT JIBYX CHH(a3HbIX

Hudpaxius cera. udpaknmonnas pemérka. Y cioBue
HaOJMIOZCHNS TIJIABHBIX MAKCHUMyMOB IIpU MaJeHUU
MOHOXPOMAaTHUYECKOTO0 CBeTa Ha JIU(PPAKIHOHHYIO
pEemETKY

[Tonspusanus ceera
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TexHudeckue ycTpoicTBa: O4YKH, Jyma, ¢oToammapar
MPOCKLIUOHHBIM  ammapar, MHKPOCKON,  TEJECKOT,
BOJIOKOHHAsl  ONTHKA, JAU(paKIMOHHAS  pemérka,
TIOJISIPOU T

IlpakTuyeckue 3aHATHS:

[Ipaktuyeckne  paboTel.  M3mepenue  moxaszaTens
IIPEJIOMIICHUSI.

HccnenoBanue CBOWCTB HM300paXeHMH B JIMH3aX.
HabatoneHue nucnepcun cBeta

IIpodeccnoHabHO-OPUEHTHUPOBAHHOE COJlEPKAHUE

3aKOHBI OIITHUKH B HpO(l)eCCI/IOHaJII)HOI;'I JCATCIIBHOCTH.

Pa3znen 6. DJ1eMeHThI cnenuaJbHOM TECOPUHN OTHOCUTECJIBHOCTH

w

Tema 6.1. DaeMeHTHI
CIIEHUAIILHON TEOpUHU
OTHOCUTEIHHOCTHU

OcHOBHOe co/iep:KaHue

I'paHuLbl TPUMEHUMOCTH KJIACCUYECKOM MEXaHMKH.
[TocTynarbl TeOpuM OTHOCUTENBHOCTH: HHBAPUAHTHOCTh
MOJyJIsl CKOPOCTM CBeTa B BaKyyme, NPUHIMII
OTHOCHUTEJIbHOCTH DUHILTEIHA

OTHOCHUTENBHOCT  OJHOBPEMEHHOCTH.  3aMEIUICHHE
BPEMEHU U COKPALLEHUE JITTUHBI

DOHeprust U UMITYJIbC CBOOOTHON YaCTHIIbI

CBs3p Macchl C SHEprHed M HMITYyJIBCOM CBOOOIHOM
YacTHUIIbl. DHEPIUs NOKOSI CBOOOJHOMN YaCTULIBI

HpaRaneCKne 3aHATHSA:

ONEeMEHThI peJIHTI/IBI/ICTCKOI>'I JANHAMHNKHU

Paznea 7. KantoBas ¢puszuka

(o]

Tema 7.1. DaeMeHTBI
KBAHTOBOU OITTUKU

OcHoBHOE coaepiKkaHue

®otonbl. Popmyna Ilnanka cBa3u >Hepruu (HoToHa C
€ro 4acTOTON. DHeprusi U UMITyJIbC (OTOHA

OtkpeiTHe U uccnenoBanue (Gortordpdexra. OnpiTel AT
CroneroBa. 3akoHs! (oTordpdexTa

VYpaBHenue OiHiuTeitHa 11 hotorddexra. «KpacHas
rpanuiay Gotodddexra

Hasnenue ceera. OnwiTel [1.H. JIeOenena

XHUMHUYECKOE JIEHCTBHUE CBETA

Texuuueckue yctpoiicTBa: (HOTOdIEMEHT, (POTOJATUHK,
CoJIHEUHas OaTapesi, CBETOIUO]]

Tema 7.2. CtpoeHnue
aToma

OcHoBHOE coaepxaHue

Mopnens atoma Tomcona. Omeitel Pezepdoprma 1o
HCCIEA0BAHUIO CTpOeHHUs aroMma. I[lmanerapHas Mozenb
aToma

[Toctynater bopa. M3nydenue u mornomeHrne GOTOHOB
Mpu TEPEXoA€e aroMa C OJHOTO YpPOBHS SHEPTHH Ha
npyroii. Bunel cnektpoB. CnekTp ypoBHEH SHEpruu
aToma BOJOpOJa

BonnoBeie cBoiicTBa uactuu, Bomnel ge bpoiis.
KopmyckynspHo-BomtHOBOM  nyanusm.  Jludpakuus
3JIEKTPOHOB HA KpUCTAJIIAX

CrnoHTaHHOE U BBIHYXKJEHHOE H3JydeHHue. Y CTPOUCTBO
Y TIPUHITUTT pabOoTHI J1azepa
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TexHuueckue yCTpOMCTBA: CHEKTPaIbHbIA — aHAJIMU3
(criekTpockon), 1a3ep, KBAHTOBBIM KOMIIBIOTED

IlpakTuyeckue 3aHATHS:

[Ipaktuyeckne paboTsl. Habmromenue nuHEHYATOrO
CIIEKTpa

Tema 7.3. ATomHOE s71pO

OcHOBHOE co/lep:KaHue

Metoapl HaOMIOAEHUS U PETUCTPALUU BJIEMEHTAPHBIX
YacTHUIL

OtkpeiTHe paguoaktuBHOCTH. OmbITEl  Pesepdopna mo
OINPE/CIICHUIO COCTaBa pPAJUOAKTUBHOIO H3IyUECHHUS.
CgoiictBa anbda-, 6era-, ramMma-usydeHus. BriusHue
PaaMOaKTUBHOCTH Ha KHUBbIE OPraHU3MBI

OTkpbITHE TIPOTOHA W HEWTpoHa, HykioHHass Mmonenb
snpa ['eiizen6epra — VBanenko. 3apsan sapa. MaccoBoe
yucno sapa. M3otormnsl

Anbda-pacnan, DIEKTpOHHBIH W TO3UTPOHHBINA OeTa-
pacnaz.

Namma-uznyuenue. 3akoH paJuOaKTUBHOIO pacnaja
OHeprusi CBA3M HYKJIOHOB B sJpe. SnepHble CUIIBL
Hledext maccol spa

SAnepuble peakuuu. JleneHue u CUHTE3 siAep

Anepusiit peaktop. Tepmosinepusbiit cuntes [Ipodiemsr u
MEPCIEKTUBBI AJIEPHOM SHEPIeTUKU. DKOJIOTHUECKUE
aCMEeKThI EPHOM SHEPTETUKH

DOneMeHTapHble 4acTullbl. OTKpbITHE MO3UTPOHA.
OyHIaMEHTAIbHBIE ~ B3aUMOJCUCTBUS ~ TeXHHUYECKUE
YCTpOMCTBA: JO3UMETp, Kamepa BunbcoHa, saepHBIN
peakTop, arToMHas Oomba

HpaKanecmle 3aHATHUSA:

[TpakTrueckue pabotel. MccienmoBanue TPEKOB YaCTHUIL
(o rotoBBIM (oTorpadusm)

HpO(l)eCCI/IOHaJII)HO-Opl/leHTI/IPOBaHHOB CoIEpPKaHUEC

SnepHas oHepreTuka

Pazgea 8. D1eMeHTHI acTPOPU3UKH

Tema 8.1. DnemMeHThI
acTpou3uKu

OcHoBHOE coaepxaHue

Bun 3B&nHoro Heba. Co3Be3ausi, s[pKue 3BE3HI,
TJIAHETHI, UX BUIUMOE JIBI)KCHHIE

Conneunas cucrema. I[lnaHeTsl 3eMHOW TpYNIBL.
[[naneTsl THUTAaHTBI W WX CIYTHUKH, KapJIMKOBBIC
naHeTsl. Manbie Tena. CoMHEYHON CUCTEMBI

Connne, d¢otochepa wu  armochepa. ComHeuyHas
AKTUBHOCTD

Hcrounuk sHeprun CoslHIA U 3BE3NL.

3BE3/IbI, KX OCHOBHBIE XapaKTEpUCTUKH: Macca,
CBETUMOCTbD, PAJINYC, TEMIIEpaTypa, UX B3aUMOCBS3b
JlnarpaMmma «CHEKTPaJIbHBIN KJIacC CBETHUMOCTh. 3BE3/1bI
[JIABHOM IMOCJIEI0BATEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB) ISl 3BE3]1 IIIaBHOW MOCIIEI0BATEIIbHOCTH
Buytpennee CTpPOCHUE 3BE3. CoBpeMeHHbIE
MpeACTaBICHUS

0 IPOMCXOKJICHUH U ABOTIONMU COJIHIIA U 3BE3/. JTallbl
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JKU3HU 3BE3]I.

Mneunsiii Ilyte — Hama [anaktuka. CroupanbHas
cTpykrypa ['anmaktuku, pacnpeneneHue 3BE3[1, rasa u
nbuy. [lonoxxenue

n pewkeHne ConxHua B [amaktuke. [lnockas u
cepuueckas moICUCTeMbI [ amakTHKH.

Tunel ranaktuk. Paguoranaktuku u kBazapel. UépHble
JBIPHI B SIJPAX TAIAKTUK

Bcenennas. Pacimpenue Beenennoit. 3akon Xa60:a.
PazGeranme ramaktuk. Bospact u paamyc Bcenennoii,
TEOpHsI

bonpmoro B3peiBa. Mogens «ropsdei BceneHHON».
PenukToBoe u3nydenue

Macmrabnas ctpykrypa Bcenennoit. Meraranaktuka.
Hepemennsie mpo6iieMbl aCTPOHOMUU

IIpome:xkyTounas arrecranus (IuddepeHunpoBaHHblii 3a4eT)

Bcero: 78

3. YcaoBus peaju3aliu NporpaMMbl 001eo0pa3oBaTeIbHON JUCHUIIIMHBI
3.1. TpeOoBaHNsI K MUHUMAJBHOMY MATEPHAJBHO-TEXHHYECKOMY 00ecre4eHHI0

Peanu3zanus nporpaMmsbl OCyILIECTBIIETCS B yUeOHOM KaOuHeTe (PU3UKH.

O6opynoBanue yueOHOT0O KaOuHeTa:

- paboune MecTa Mo KOJIMYECTBY 00Y4atOIUXCs;

- pabouee MecTO MpenoaBaTes;

- HarsIHble TMOCOOMsS (KOMIUIEKTHI YUeOHbIX TaONMIl, CTEH/IOB, CXEM, IUIAKaToB,
MOPTPETOB BBIIAIOIIUXCS YUEHBIX B A3BIKO3HAHUSA U JIP.);

- JUJAKTUYEeCKUe MaTepHaibl (3alaHus JUIsl KOHTPOJBHBIX paloT, A pa3HBIX BHJIOB
OILICHOYHBIX CPE/ICTB, IK3aMEHa U JIp.);

- TEXHHYECKHE CpeICTBa 0OyueHHUs (MepCOHANbHBIH KOMIBIOTEDP C JIMIIEH3UOHHBIM
IPOrpaMMHBIM OOECIe€UeHNEM; MYJIbTUMEIUIHBINA TPOEKTOP; UHTEPAKTUBHASI 10CKa, BBIXOJ B
JIOKAJIbHYIO CETh);

- 3aJ1bl (OMOIMOTEKA, YUTATBHBIN 3aJ1 C BBIXOJIOM B ceTh HTEepHET).

3.2. UudopmanuonHoe odecriedeHne 00yueHus
3.2.1. Pexomenayemas Jqureparypa

OCHOBHbBIC HCTOYHUKH

1. Hmutpuesa, B.®. ®uszuka. Texnomornvyeckuit nmpoduiib : yued. s CTYJACHTOB
yupexaeHuit cpea. mpod. obpazoBanus : B 2 u. Y. 1 / B.®. [JImurpueBa. — M.
O0pa3oBareIbHO-U3ATSILCKHA TIeHTp «Akamemus», 2024. — 320 c¢. — ISBN 978-5- 0054-

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

2. Hmutpuesa, B.®. ®usuka. TexHonornyeckuid npoguis : yued. JUIsl CTYJICHTOB
yapexaeHui cpea. npod. oopazoanus : B 2 4. Y. 2 / B.®. JImutpuea. — 4-¢ usm., crep. — M.
: OOpasoBarenbHO-U3ATENLCKUIA TEHTp «Akamemus», 2025. — 256 c¢. — ISBN 978-5-0054-

3172-1 —Tekcr : anextponnbiii. — URL: https://academia-moscow.ru/catalogue/5397/978442/
(mara oOpamenus: 13.04.2025).
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3. Hmutpuesa, B. ®. ®usuka. Texnonoruueckuit npodusb. COOpHUK 3amad : yueo.
ocoOue JIsl CTYICHTOB YUpexKAeHHH cpea. mpod. oOpazosanus / B. @. JImurpuesa. — 4-e usf.,
crep. — M. : O6pa3oBaTenbHO-U3AATSIBCKUN HEHTp «Akaaemusi», 2025. — 256 c. — ISBN
978-5-0054-3235-3 —  Tekcr : ANEKTPOHHBIH. URL: https://academia-
moscow.ru/catalogue/5397/978445/ (nata oopamenus: 13.04.2025).

4. [lyperuesa, H.C. ®u3uka: 06a30Bblii ypOBEHb: INPAKTUKYM I10 PELICHUIO 33]a4:
ydaeOHOe Tmocobue, pa3pabOTaHHOE B KOMIUIEKTE C YYCOHMKOM, YyYEeOHHUKOM s
00pa30BaTeNbHBIX OpPraHU3alUi, pPEATU3YIOMKUX 00pa30BaTENbHBIE MPOTPAMMBI  CPEIHETO
npodeccuonanbHoro oopazosanus/ H.C.Ilypsimesa, H.E.Baxxeesckas, J[.A Vcaes. u npyrue- 1-
e u3nanue.-Akuuonepaoe obmectso "M3marensctBo "llpocsemenne"2023.-208 c.- ISBN 978-
5-09-107597-7. — Texkcr : anextponHbIi// OOpa3oBarenbHas miargopma [Ipocsenienue [cair].
— URL: https://prosv.ru/product (zara oopamenus: 04.04.2025).

JlonoJHuTeIbHbIE HCTOYHUKH:

1. BacuibeB, A. A. ®usnka : yueOHOE MOocoOue Il CpeHero npodheccuoHaATbLHOTO
obpazoBanusi /| A. A. Bacuibes, B. E. ®enopos, JI. [I. XpamoB. — 2-e¢ u31., UCHpP. U JIOM. —
Mocksa : UsparenbctBo IFOpaiir, 2024. — 211 c. — (IIpodeccuonansuoe oOpa3oBaHHE). —
ISBN 978-5-534-05702-7. — Tekcr : anekrponusiid // OOpazoBarensbHas miardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/538886 (nata oopamenus: 04.04.2025).

2. Kanammuukos, H. I[I. ®uswmka: y4eOHMK W TPAKTHKYyM JUISI CPEIHErO
npodeccuonansHoro obpazosanus / H. I1. Kanamukos, C. E. MypaBbeB. — 2-e u3z., nepepaod.
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pe3yjJdbTaTbl 0CBOCHUA

AU CIMILTHHbBI

MP 01 P1, Temsr 1.1,1.2 VeIl onpoc

MP 04 [IpakTuueckue paboThI

MP 06 TectupoBanue

MP 09

ITP6 01

I1P6 02

ITP6 03

ITP6 06

MP 02 P2, Temsr 2.1,2.2,2.3 OpOoHTATBHBIN OMPOC

MP 03 TectupoBanue

MP 04 Keiic — 3amanus

MP 05 duzndeckuii JUKTAHT

MP 07 IIpoexTsl

MP 08 [IpakTryeckue padboThl (pericHue

MP 09 KauyeCTBEHHBIX, pacyeTHBIX,

PG 02 po(heCcCUOHATTLHO

[1P6 03 OPHUEHTHPOBAHHBIX 3a/1a4)
BrimmoHenne TeCTOBLIX 3aaHUN

I1P6 06 BrinosiHeHUE KOHTPOJIBHBIX

I1P6 03 3aJaHuN

I1P6 09 BrImoHeHE HTOTOBOI'O TECTA

MP 03 P 3, Temsr 3.1,3.2 @poHTAJIBHBIN 0IIPOC

MP 05 TectupoBanue

MP 07 Keiic — 3amanus

MP 08 ®uU3NYECKU TUKTAaHT

IIP6 01 IIpoexThr

TIP6 02 IMpaktrueckue paboThl (pereHue

IP6 03 KAaYeCTBCHHEIX, pacUETHBIX,

I1PG 06 npogeccuoHaIbHO

I1P6 09 OpPUEHTUPOBAHHBIX 33/1a4)
O1eHKa TECTOBBIX 3aJaHHi
BrImonseHre HTOroBoro TecTa

MP 03 P4, Temr1 4.1,4.2,4.3 OpOHTATBHBIN OMPOC

MP 04 TectupoBanue

MP 05 Keiic — 3amanus

MP 07 ®u3NYeCKUil TUKTAaHT

MP 08 [IpoexTbr

TIP6 02 [TpakTrueckue paboThl (pericHue

1P6 03 KauyeCTBCHHEIX, pacyeTHBIX,

IIP6 06 po¢eCCUOHAIBHO

1P6 07 OPUEHTUPOBAHHBIX 3a/a4)
BrImmosiHeHHEe NTOTOBBIX 3aJaHUI

ITP6 08
BrimmonHeHne HTOTOBOTO TECTa

ITP6 09

MP 03 P 5, Temsr 5.1,5.2,5.3 @poHTaTBHBINA OITPOC

MP 05 TectupoBanue

MP 07 Kelic — 3aganus

MP 08

Ddusnueckuil TUKTAHT




23

MP 09 IIpoekTbl

[1PG 02 [Mpaktrueckue paboThl (pereHue

ITPO 03 KAQ4€CTBEHHBIX, PAacCUYCTHHBIX,

IIP6 06 poeCCHOHAIBHO
OPUEHTUPOBAHHBIX 3a/1a4)
BoinonHeHne KOHTPOIBHBIX
3a1aHUI
Brinosnenue UTOroBoro Tecta

MP 03 P 6, Temn1 6.1 OpOoHTATBHBIN OMPOC

MP 04 TectupoBanue

MP 08 Keiic — 3amanus

MP 09 [IpoekTsl

I1P6 02 du3nuecKre TUKTAHThI

IIP6 03 [Mpaktrueckue paboThl (pereHue

IIP6 04 KaueCTBEHHBIX, pacUeTHBIX,

PG 06 npohecCuoHaNbHO

IIP6 09 OpPUEHTUPOBAHHBIX 33/1a4)
BrimonHeHmne sk3aMeHaIMOHHBIX
3a1aHUI
BrinonHenue UTOroBoro tecra

MP 03 P 7, Temwr 7.1,7.2,7.3 @pOoHTaNBHBII ONPOC

MP 08 TectupoBanue

MP 09 Keiic — 3apanus

[1P6 02 [IpoexTbr

[1P6 03 [IpakTrueckue paboThI

IIP6 06 OreHka mpakTHYECKUX paboT

IP6 09 (pelieHus KaueCTBEHHBIX,
pacueTHBIX, MPOPECCHOHATHHO
OpPUEHTUPOBAHHBIX 33/1a4)
BrinosiHEHME UTOTOBBIX 3aJaHUI
BrInonnHeHne nToroBoro tecra

MP 03 P 8, Temnr 8.1 OpOHTAIBHBII OIIPOC

MP 05 TectupoBanue

MP 04 Keiic — 3apanus

MP 05 [IpoexTbr

MP 06 [IpakTuueckue padboThI

MP 08 (pelieHne KaueCTBEHHBIX,

MP 09 pacUeTHBIX, npO(peccpIOHa)mbHo
OPUEHTHPOBAHHBIX 3a7a4

11P6 01 AHanu3 myOoIUYHOTO

[1P6 02 BBICTYTUICHHSI

I1P6 03 Brinonnenue uToroBoro Tecrta

I1P6 06

I1P6 09

ITP6 10




