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1. O6mas xapakTepucTHKa padoyeii mporpaMMbl y4eOHOT0 mpeaMeTa

1.1. Mecto yuyeOHOro mpeaMeTa B CTPYKType OCHOBHOH mnpodeccnoHaJbLHOI
00pa3oBaTeJIbHON MPOTPAMMBI.

Yuebnubiii npeamer «Dusmkay sBISETCS 0043aTEIbHBIM y4eOHBIM IPEIMETOM B paMKax
o0mieo0pa3oBareabHONW MOATOTOBKM Ha 0a3e OCHOBHOIO 00mIero oOpa3oBaHUS B COOTBETCTBHH C
dI'oC COO.

1.2. Heau 1 miIaHupyeMblie pe3yJabTaThl OCBOCHUA Y4eOHOI0 MpeaMeTa

1.2.1. Heab yyedoHoro npeamera «@uznkar:
. dbopmupoBaHre y 00yUYAIONIMXCS YBEPEHHOCTH B IICHHOCTH 00pa30BaHMsI, 3HAYMMOCTH

GbHU3MUECKUX 3HAHUM [T COBPEMEHHOTO KBATU(HIIMPOBAHHOTO CIICIHAIMCTA [IPU OCYIIECTBICHUU €T0
npodeccCHoHATBEHOM IeATEIBHOCTH;

. (dbopMHUpOBaHNE €CTECTBEHHOHAYYHOW IPaMOTHOCTH;

. OBJIAJICHUE CIEHU(PUUECKON CUCTEMOH (PHU3MUECKUX TMOHATHH, TEPMUHOJOTHEH U
CHMBOJINKOM;

. OCBOEHHE OCHOBHBIX (PM3NYECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

. OBJIAJICHUE OCHOBHBIMU METOAAMM HAy4HOIO IO3HAHUS IPHUPOJBI, UCIOJIB3YEMBIMU B

¢busuke (Hab0IeHUE, ONTMCAHUE, U3MEPEHHUE, BHIABIKCHIE TUIIOTE3, TPOBEJCHUE SKCIIEPUMEHTA);

. OBJIaJICHHE YMEHUSMHU 00padaThiBaTh JaHHbBIEC HKCIEPUMEHTa, OOBSACHATH MOJyUYEHHBIE
pe3yNbTaThl, yCTAHABIMBATh 3aBUCUMOCTH MEXIy (U3MUYECKMMH BETUYMHAMU B HaOII0JaeMOM
SIBJICHUH, JI€TIaTh BBIBOBI;

. (dhopMUpOBaHHE YMEHHS peIIaTh GU3HMUECKUE 33]]a9H PA3HBIX YPOBHEH CIOKHOCTH;

. pa3BUTHE  TIO3HABATEIBHBIX  WHTEPECOB, HMHTECIUICKTYAJIbHBIX W  TBOPUYECKHUX
CIIOCOOHOCTE B TpoIecce NPHUOOPETEHHUS 3HAHWKA C HCIIOJIB30BAHHEM Pa3lIMYHBIX HCTOYHUKOB
uH(OpPMALIUM  COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHH; yMEHHH (QOpMYyIUpOBaThH H
00OCHOBBIBaTh COOCTBEHHYIO MO3HIIMIO MO OTHOIICHHIO K (hr3uueckoi nHdopmanuu, moirydaemMon u3
Pa3HBIX UICTOYHHUKOB;

. BOCIIUTAHHME YYBCTBA TOPJAOCTH 32 POCCHMCKYIO (PHU3UYECKYIO HAYKY.

1.2.2. Ilnanupyemble pe3yJbTaThl 0CBOCHHSI Y1eOHOI0 NpeaAMeTa
Peanuzanus nporpammbl yuyeOHoro mnpeamera «®u3Mka» HaNpaBlieHA Ha JIOCTHXKEHHE
mnuHocTHBIX (JIP), Mmertampenmernbix (MP) u mnpeaMeTHBIX pe3yiabTaTOB OCBOEHHUS OCHOBHOM
oOpasoBarenbHOM nnporpammsl (ITPO).
TpeboBaHust K MeTamnpeIMETHBIM pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3zoBaTeIbHOMN
IIPOrpaMMBI:

Kog | IInanupyeMble MeTalpeIMETHEIE Pe3yIbTaThl

Ilo3HaBaTenbHblE YHUBEpCcabHbIE yueOHbIe AeiicTBus (YY)

0a30BbIE JTIOTHUECKUE JCHCTBHUS:

MP 01 YCTaHABIIMBAThH CYNIECCTBEHHBINA MIPU3HAK WJIM OCHOBAHUS JIJIST CPDABHECHHS,
KJIacCU(UKAIUU U 0000IICHNUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPHBACMBIX SIBIICHUSX
CaMOCTOSITENILHO (OPMYTUPOBATEH U AKTyaIHU3UPOBAThH IPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPECIIATh LENH JeSTeIbHOCTH, 33]]aBaTh MapaMeTPhbl U KPUTEPHH UX
JIOCTHIKCHHUS;

BHOCHTHh KOPPEKTHBBI B JIESATEIBHOCTh, OIEHUBATH COOTBETCTBUE PE3YyIhTATOB
TeJISIM, OTICHUBATh PUCKHU TIOCTICICTBHIA JEATSIIHHOCTH;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.




MP 02

0a30BbIC UCCIIEAOBATEIILCKUE ICHCTBHS:

BIQJICTh HABBIKAMHU Y4€OHO-HCCIIEIOBATENBCKOW W TPOCKTHOM IEeSATEIbHOCTH,
HaBBIKAMU pa3perieHusl MpoodIiem;

OBJIAAICHUC BUIAAMU [JCATCIBHOCTHU 110 IIOJYYCHHIO HOBOI'O 3HAHUA, CIro
UHTEpIpEeTany, NpeoOpa3oBaHUI0 W TMPHUMEHEHHWIO B Pa3JIMYHBIX YYCOHBIX
CUTyalusXx, B TOM YUCJIC IIPpHU CO3JaHUU y‘-Ie6HBIX " COOUATIBHBIX ITPOCKTORB;
dopMHpOBaHWE  HAyYyHOrO  THIA  MBIIUICHHUS,  BJIAJCHUE  HAyYHOU
TepMI/IHOJ'IOFI/Ief/'I, KIIFOUCBBIMHU IIOHATHUAMU U METOAAMU,

BBISIBIISITH IIPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 33124y,
BbIIBUT'aTh THUIIOTC3Yy €C PCUICHHUA, HAXOAUTb apryMCHTBI IJId JOKa3aTCIIbCTBA
CBOMX YTBEP)KIICHHH, 3a]]aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;
AHAJIM3UPOBATD IMOJTYYCHHBIC B XOAC PCHICHUA 3aJda4r PC3YyJIbTAaThbl, KPUTUUCCKU
OILICHUBATh UX IOCTOBEPHOCThH, IPOrHO3UPOBATh N3MECHEHHE B

HOBBIX YCJIOBHUSX;

YMETh TICPEHOCUTh 3HAHUS B MI03HABATEIIHHYIO M MPAKTHYECKYIO 001aCTH
KUBHCACATCIIBHOCTH,

yYMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTei;
OCYILECTBIISITh IIEJICHANPABICHHBI TOUCK IEPEHOCa CPEICTB M CIIOCO0OB
JIEHCTBUS B TPOPECCHOHATBHYIO CPEIY;

CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB PELICHHSI
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUSA

CTaBuUTh © (opMynupoBaTh COOCTBEHHBIC 3aJjaud B 00pa30BaTEIBHOM
ACATCIIBHOCTH U JKU3HCHHBIX CUTYAIIUAX;

CTaBHUTb POOJIEMBI U 33]1a4H, OMYCKAIIIUE aJIbTCPHATUBHBIC PEIICHHUS;
BBIIBUI'aTbh HOBBIC UACHU, IPCJIaraTb OpUIriHaJIbHBIC ITOAXO0AbI U PCIICHUS
pa3pabaThIBaTh IUIAH PEIICHUS POOJIEMBI C YIETOM aHAIN3a UMEIOIIUXCS
MaTCPHAJIBHBIX U HEMATCPUAJIBHBIX PECYPCOB.

MP 03

pabora ¢ nHpopMaIHei:

BJIAJICTh HAaBBIKAMHU MOJYYCHUsT MH(OpMAIMM M3 UCTOYHHUKOB Pa3HBIX THIIOB,
CaMOCTOSITCIILHO ~ OCYIIECTBIISATh  MMOWCK, aHaIW3, CHCTEeMATH3aIlUi0 U
UHTEPIPETAINI0 HHPOPMALIUU PA3THYHBIX BUIOB U ()OPM MPEIICTABICHHUS,
CO3/1aBaTh TEKCTHI B PA3NYHBIX (DOopMarax ¢ ydeToM Ha3zHAUYCHUS WHPOPMAITUH
U I1EJEeBOM ayJUTOpUHU, BHIOUpas ONTHMAaJIbHYI (OpMYy TpEACTaBICHHUS H
BU3YaJTH3aIi;

OIICHUBATh JOCTOBEPHOCTbH, IETUTUMHOCTh UH(OPMAIINU, €€ COOTBETCTBUE
MIPABOBBIM M MOPAIbHO-3THYECKUM HOPMaM;

HCIIOJTb30BATh CPEJICTBA HH(POPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHI
B PCIICHUU KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPTaHU3AI[MOHHBIX 33734 C
coOmoieHreM TpeOOBaHUM JPrOHOMUKH, TEXHHKUA O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHus, TPaBOBbIX M ITUYECKUX HOPM, HOPM HH(OOPMAIUMOHHON
0€30I1aCHOCTH;

BJIaJICTh HABBIKAMU PACIIO3HABAHUS W 3aIUTHl HHPOPMAIIUU, HHPOPMAIIMOHHOM
0€30IMaCHOCTH JTUIHOCTH.

KommyHukaTusHbie V'V /]

MP 04

oO1IeHue:

OCYHIGCTBHHTB KOMMYHI/IKaHI/II/I BO BCECX C(l)ean JKU3HU,

BJIAJETh  PA3IUYHBIMH  CIIOCOOAMH  OONIEHWST W B3aUMOJICHCTBHS,
aprMeHTPIpOBaHHO BECTU THAJIOT, pa3BepHyT0 1 JIOTUYHO HU3J1aratb CBOIO TO‘-IKy
3pEHHSI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

MP 05

COBMECTHasI JCATEIbHOCTD:

NOHUMAaTh W HCIIOJIB30BaTh IMPEUMYIIECTBA KOMAaHIHONW M WHAWBUIYaJIbHOM
paboThI;

BBIOMPAaTh TEMAaTUKYy M METOJbl COBMECTHBIX JCWCTBUI C ydeToM oO0IuX




MHTEPECOB ¥ BO3MOXKHOCTEN KaXXA0Tr0 WICHA KOJIJICKTUBA;

[IPUHUMATh L€  COBMECTHOM  JE€ATEIbHOCTH,  OpPraHU30BBIBATH U
KOOPJAMHHUPOBATh ACHCTBUSA IO €€ JOCTHKCHHUIO:

COCTABJIATH IUJIaH ACUCTBUM, PACIPENEIATh POJIA C YI€TOM MHEHUHN YYaCTHHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM padoThI;

OLICHUBATh KaueCTBO CBOETO BKJAJa M KaXJIOTO YYaCTHHKA KOMAaH/bI B OOLIHiA
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

IpejjlaraTb HOBBIE IIPOCKTHI, OLICHUBAaTh MWJIEH C IIO3ULHUH HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAUUMOCTH;

KOOPJMHHUPOBATh U BBIIOIHATH PA0OTY B YCIOBUSAX PEAILHOTO, BUPTYAJIbHOTO U
KOMOHMHUPOBaHHOT'O B3aUMOJEHCTBUS;

IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

Perynstuabie YV /]

MP 06

CaMOOPraHU3aLus:
CaMOCTOSITEJIBHO OCYLIECTBJIATH II03HABATEIIBHYIO JEATENbHOCTD, BBIABIATH
npobiaemMbl, CTaBUTh M (OpMyTupoBaTb  COOCTBEHHBIE  33Ja4d B
00pa30BaTeNIbHON JAEATEIbHOCTH U )KU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PELICHUs MPOOJIEMbI C yYETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U NPEIOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYalLlHsIM;

paclMpsATh PaMKH Y4eOHOro IpeIMeTa Ha OCHOBE JMYHBIX HpPENOYTEHUl;
JieJ1aTh OCO3HaHHBIN BHIOOpP, apryMEHTHPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
peleHue;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (DOPMUPOBAHUIO U MPOSBIECHUIO LIMPOKON 3PYAULIUN B pa3HbIX
o0nacTsiX 3HaHUM, I[IOCTOSHHO IIOBBIIATH CBOW  OOpa3oBaTENbHBIM U
KYJIbTYPHBIN YPOBEHb.

MP 07

CaMOKOHTPOIIb!

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B 1€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIaJICTh HAaBbIKAMM MO3HABATEJIbHOM pedieKCUU KaKk OCO3HAHUS COBEPILAEMBIX
JIEHCTBUM U MBICIUTENBHBIX IIPOLECCOB, X PE3YJIbTATOB U OCHOBAHHN;
UCIMOJIb30BaTh MpUEMbl peduIeKCHU AJIsl OLEHKH CUTYallud, BbIOOpa BEPHOTrO
pelenus;

YMETB OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX
CHIKEHUIO.

MP 08

HYMOILIMOHAIBHBIN UHTEJUIEKT, TIPEINoIararoiui chOpMUPOBAHHOCTH:
CaMOpEryJIMPOBaHUs, BKIIOYAKOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATD
OTBETCTBEHHOCTH 32 CBOE MOBE/ICHUE, CTIOCOOHOCTh aalTHPOBATHCS K
SMOIHNOHAJIBHBIM U3MECHCHUAM U ITPOSABIIATH FI/I6KOCTI>, 6I)ITI> OTKPBITBIM
HOBOMY;

BHyTpeHHeﬁ MOTHUBAIIUU, BKJIIO‘{aIOHIefI CTPEMIJICHHUEC K OOCTHIXXCHHUIO LCIIN H
yCIIeXy, ONTHUMHU3M, UHULIUATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOASA U3 CBOUX
BO3MOKHOCTEIH;

SMIIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh IOHHMMAaTh SMOIIMOHAIBHOE COCTOSHHE
APYrux, y4YUTbIBaTb €ro Mnpu OCYHICCTBIICHHMHM KOMMYHHKAIIUH, CHOCO6HOCTI) K
COYYBCTBHIO U COINEPEKUBAHUIO;

COoaJIbHbIX HABBIKOB, BKIIOYArOIINX CHOCO6HOCTB BBICTpAanBATb OTHOLICHUSA C
JIPYTHMH JIOJIbMU, 3a00TUTHCS, MPOSIBIIATH HHTEPEC M pa3pemiath KOH(INKTHL.

MP 09

MIPUHSATHE Ce0s ¥ IPYTUX JIFOACH:

MPUHUMATH Ce0sl, TOHNMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apTYMEHTHI JIPYTUX JIIOJeH MpU aHAIM3E€ PEe3yIbTaTOB
JESTENIbHOCTH; TPU3HABATh CBOE MPAaBO WM MPABO APYTUX JIOAEH Ha OMUOKU;




‘ pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTOro YeJoBeKa.

[IpenmerHbie pe3yabTaThl OCBOCHUS OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl 00eCHIeUunBaAIOT
BO3MOYKHOCTh JJAJIbHEHMIIIETr0 YCHEIIHOro MpO(ecCHOHANbHOTO OOydeHHs U HpodecCHOHATBHON
NEeATEIbHOCTH.

[Inanupyemble npeaMETHbIE pe3yiabTaTbl oOyueHHss 1o ydeOHoMy mnpeamery "®dusnka"
(0a30BbIil YpOBEHB):

Koanl Ili1anupyemble pe3yJibTaThbl OCBOCHUS YUeOHOI0 MpeMeTa BKIKYAKOT:
pe3yJbTaToB

c(hOPMHUPOBAHHOCTH MIPEJCTABICHUN O POJIH M MeCTe (PU3UKH B aCTPOHOMUU
11P6 01 B COBPEMEHHOIl Hay4yHOH KapTHHE MHUpPA, O CHUCTEeMOOOpasyroue poiu
(GU3MKKM B pPa3BUTUU ECTECTBCHHBIX HAYK, TEXHHKH UM COBPEMEHHBIX
TEXHOJIOTUH, O BKJIaJeé POCCHMCKUX M 3apyOEKHBIX Y4YEHBIX-(DU3HKOB B
pa3BUTHE HayKd; TOHHUMaHUE (PU3UUYECKOW CYIIHOCTH HAOIII0AaeMbIX
SBJIIGHUH MHKPOMHpA, MaKpoOMHpa M Meramupa; [OHHMaHHUE PpOJIU
ACTPOHOMHUHU B TMPAKTHUYECKOM JIEATEIHOCTH YeJIOBEKa M JajibHEUIleM
HAyYHO-TEXHUYECKOM Pa3BUTUU, POJIH GUUKH B POPMHUPOBAHUHU KPyro3opa
1 (QYHKIIMOHAIBHONH T'PAMOTHOCTH YEJIOBEKA JUIS PEHICHHUS MPAKTUICCKUX
3ajzay,

I1P6 02 cOPMHPOBAHHOCTh ~ YMEHHH  pacro3HaBaTh  (U3NYECKHE  SBIICHHS
(mporuecchl) U OOBACHATh UX HA OCHOBE M3YUYEHHBIX 3aKOHOB: pPABHOMEPHOE
U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABIKEHHE, CBOOOJHOE MaJeHUe Tell,
JIBYDKEHUE IO OKPYXXHOCTH, MHEPLIMSI, B3aUMOJIEHCTBUE Tell, KojebaTeabHOoe
JIBUKCHHE, PE30HAHC, BOJHOBOE JIBIDKEHHUE; IUQPQYy3usi, OpOyHOBCKOE
JBMDKEHUE, CTPOCHUE JKUAKOCTEH M TBEPABbIX TeJ, U3MEHEHHE o0beMa Tel
IIpM HarpeBaHuu (OXJIAXKJEHUHU), TEIUIOBOE pABHOBECHE, HCIApEHUE,
KOHJIEHCallMs, TUIABJICHNE, KPUCTAJUIM3AllKs, KUTIEHNE, BIAXKHOCTh BO3yXa,
CBSI3b CpEIHEH KMHETHYECKOW DHEPTUU TEIUIOBOTO JIBUKECHUS MOJIEKYIN C
aOCONIOTHOW TeMmIepaTypoil, TOBBILIEHHE JaBJIEHUS Ta3a TMpH  €ro
HarpeBaHWU B 3aKPBITOM COCYJIE, CBS3b MEXIY IMapamMeTpaMy COCTOSHUS
rasa B M30IpOLECcCcax; OHIEKTpU3alus Tel, B3aUMOJEHCTBHE 3apsoB,
HarpeBaHWe TPOBOJHMKA C  TOKOM, B3aUMOJICHCTBHE  MAarHUTOB,
3JIEKTPOMArHUTHAs MHAYKIKSA, IeMCTBUE MarHUTHOTO TOJIsl Ha MPOBOAHMUK C
TOKOM M JIBHKYIIUHCS 3apsil, SJIEKTPOMAarHUTHBIE KOJICOAHWS W BOJHBI,
NpSMOJINHEIHOE paclpoCTpaHEHHE CBeTa, OTpPaXeHHE, IPeOMIICHHUE,
uHTephepeHys, AudpaKkIus W TONSAPU3alUs CBETa, JHUCIEPCUS CBETa;
dorosnexTpuueckuit  3dekr, cBeroBoe aBiE€HUE, BO3HHUKHOBEHHE
JMHEWYaToro CIIEKTpa aroMa BOIOPOAA, €CTECTBEHHAas M HMCKYCCTBEHHAs
PaliO0aKTUBHOCTb;

I1P6 03 BJIaJICHUE OCHOBOIIOJIATAIOIIMMHU (DU3UIECKUMU MOHATUSIMHU U BEIMYMHAMH,
XapaKTePU3YIOIMUMH (PU3NIECKUE TTPOIECCH (CBA3aHHBIMU C MEXaHUUYECKUM
IBIDKEHUEM, B3aNMOIEHCTBUEM TeJ, MEXAHMYECKUMH KOJIEOAHUSIMHA U
BOJIHAMU, ATOMHO-MOJIEKYIIIPHBIM CTPOSHHUEM BEIEeCTBA, TEIMJIOBBIMU
MpOIIecCaMH; JJIEKTPUYECKMM ¥ MAarHUTHBIM TIOJISIMH, DJICKTPHYSCKUM
TOKOM, DJJIGKTPOMArHUTHBIMU KOJICOQHHMSIMH U BOJHAMH, ONTHYECKUMHU
SIBJICHUSIMU; KBAaHTOBBIMH SIBJICHUSIMH, CTPOCHHUEM aToMa M aTOMHOTO sJIpa,
PaMOaKTUBHOCTHIO); BJIAJCHHE OCHOBOIOJIATAIOIIMMH aCTPOHOMHYECKUMU
MOHATHSIMH, TTO3BOJISIONIMMH XapaKTEePH30BaTh MPOIECCHI, MPOUCXOIAIINE
Ha 3BE3/1aX, B 3BE3/IHBIX CHUCTEMaxX, B MEXTaIaKTHUYECKON Cpele; JBIKECHUE
HeOECHBIX TeJ, IBOJIIOIUIO 3Be3] U BeceneHHold;




I1P6 04

BJIaJICHUE 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHSIMHU (3aKOH BCEMHPHOTO
tarorenus, I, II u Il 3akoHsl Hpr0TOHA, 3aKOH COXpaHEHUS MEXAHUYECKOU
SHEpPruu, 3aKOH COXPAHECHHUS HMIYJbCa, MPUHLMI CYNEPHO3UIIMU CHUJI,
MPUHIUIT PABHOMPABHOCTH MHEPIHMAIBHBIX CUCTEM OTCUETA; MOJIEKYJISPHO-
KHHETUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, T'a30BbIC 3aKOHbBI, MEPBBIN
3aKOH TEPMOJAMHAMHUKHU; 3aKOH COXPAHEHHMS SJIEKTPUUECKOIo 3apsiaa, 3aKOH
Kynona, 3akon Oma 1 ydactka uenu, 3akoH Owma g MOJHOH
3JIEKTPUYECKOM 1enu, 3akoH J[koyns - JIeHna, 3aKOH 3JIEKTPOMAarHUTHOW
WHAYKIMM, 3aKOH COXPAHEHHMS HHEPruu, 3aKOH MPSAMOJUHEHHOTO
pacrpoCTpaHEHUs] CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH IPEIOMIICHHUS
CBETA; 3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH
COXPAHEHUA DJIEKTPUUYECKOrO 3apsA/ia, 3aKOH COXPAHEHHSI MAacCOBOr0 YHUCIIA,
nmoctyjgatel  bopa, 3akOH  paJMOAaKTUBHOIO  pacrnanga); yBEPEHHOE
HCIIOJIb30BaHNE 3aKOHOB W 3aKOHOMEPHOCTEH Mpu aHanmm3e (PU3MIeCcKux
SIBJICHUM W TIPOIIECCOB;

ITP6 05

YMEHHE YYUTBHIBATH TPAHULBI MPUMEHEHHS U3YYEHHBIX (U3NIECKUX
MOZCIJIEH: MaTepualibHas TOYKa, MHEpLHMAIbHAs CUCTEMa OTCYETa,
HJealbHBIM Ta3; MOJAEIN CTPOCHMUS TIa30B, XUAKOCTEM U TBEPABIX TeEl,
TOYEYHBI JJIEKTPUYECKUIN 3apsf, sepHas MOJEIb aroMa, HYKIOHHAs
MOJIEJIb AaTOMHOTO Si/Ipa MPH penieHnH (U3NIECKHX 3a/1a4;

I1P6 06

BJIaJICHUE OCHOBHBIMM METOJAMH HAYYHOI'O IIO3HAHUs, UCIIOIb3YEMBIMHU B
¢u3nke: TPOBOAWTH TPSMBIE M KOCBEHHBIE HW3MEPEHHUs (PU3UIECKUX
BEIMYMH, BbIOUMpAas ONTHUMANIbHBIH CHOCOO U3MEPEHUs M MCIHOJb3Ys
WU3BECTHBIE METOABl OLEHKM IOTPEHIHOCTEH W3MEpPEHUM, IPOBOJUTH
UCCIIeIOBAaHUE 3aBUCUMOCTEH (PU3MUYECKUX BEIMYUH C HCIOJIb30BAHUEM
NPSIMBIX M3MEPEHUN, OOBSCHATH IIOJYYEHHBIE pE3yJbTaThl, HUCIOJb3Ys
¢dbu3nyeckue TEOpUH, 3aKOHbl U MOHATHUS, U JENaTh BBIBOJBI, COOJIIOIATH
npaBwia 0e30IacHOro TpyJda NpH NPOBEACHMM MCCIEIOBAaHUM B paMKax
y4eOHOro SKCHEpUMEHTa M Yy4eOHO-MCCIIEOBATENbCKOM JESTEIbHOCTH C
HCIOJIb30BaHNEM LHU(POBBIX U3MEPHUTENBHBIX YCTPOICTB U J1a00pPaTOPHOTO
000py0BaHus; CPOPMUPOBAHHOCTh MPEACTABICHUN O METO/aX MOJTyYSHHS
Hay4HBIX aCTPOHOMUYECKHUX 3HAHMI;

I1P6 07

c(OPMHPOBAHHOCTh YMEHUS peIllaTh pacueTHbIE 3a/lauM C SIBHO 3aJJaHHOM
¢u3nueckoil MoJebI0, UCHONB3YS (PU3MUECKHe 3aKOHbl M IPHUHIMUIIBI;, Ha
OCHOBE aHaJIM3a YCJIOBHS 33/1a4M BBIOMPATh (PU3MUECKYIO MOJIENb, BHIIEIATh
¢u3znueckue BeNMUYUMHBI U (OPMYJIbI, HEOOXOAHWMBIE [UIsI €€ pellIeHus,
IIPOBOAUTH pPAacueThl M OLEHUBAThb PEAJIBHOCTh IIOJIYYEHHOTO 3HAYEHUs
¢u3nyecKoil BENWYUHBIL, pellaTh KaueCTBEHHBbIE 3a/adyd, BBICTpaUBas
JIOTUYECKH HENPOTUBOPEUMBYIO ILIEMOYKY PpACCYKICHUM C ONOpOH Ha
M3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3NYECKUE SIBICHUS;

ITP6 08

C(OPMHPOBAHHOCTh YMEHHS TPHUMEHATh IOJy4YEHHblEe 3HAHMUS UL
OOBSICHEHHS yCIOBUM NMpOTEKaHUsl (PU3UUYECKUX SIBIIEHUN B MPUPOJE U IS
NPUHATUS TPAKTUYECKUX PELIeHWH B  TOBCETHEBHOM KHU3HM IS
oOecrniedyeHns 0€30MacHOCTH MpU OOpalleHUH C OBITOBBIMH NMPUOOpPaAMH U
TEXHUYECKMMHU YCTPOMCTBAMHU, COXpAHEHHUS 3I0POBbI U COOTIONEHUS HOPM
IKOJIOTMYECKOTO  TOBEACHUS B  OKpYXKaOIeH cpene; IMOHWMaHHE
HEOO0XOAUMOCTH NPHUMEHEHMS JIOCTMKEHUH (U3UKM W TEXHOJIOTHH s
panMoHATFHOTO MPUPOIOTIOTH30BAHUS;

ITP6 09

c(OpMHPOBAHHOCTh COOCTBEHHOM MO3ULUHU MO OTHOIICHUIO K (PU3UUECKOH
nH(pOpMaLIUY, TOTy4YaeMOM U3 pa3HbIX UCTOUYHUKOB, YMEHUN HCIOJIb30BATh
U(POBBIE TEXHOJIOTUU TS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMA U
Mpe/cTaBieHus] y4eOHOM M Hay4YHO-TIONMYJIIpHOM HMH(OpMAalMH; pa3BUTHE
YMEHUH KPUTHYECKOT0 aHAJIM3a MOJydaeMoil nH(popMalnu;




I1P6 10 OBJIAJICHUE YMEHUSIMH pa0oTaTh B TPYNIE C BBHINOJHEHHEM Pa3IMYHBIX
COLMAIBHBIX ~ pOJieH, IUTAHUpOBaTh paboOTy TPYHNbl, PaAHOHAIBHO
pacrnpenenarb AeATeIbHOCTh B HECTaHAAPTHBIX CHUTYalUsX, aJeKBaTHO
OLCHUBATh BKJIAJ KaXXIAOro M3 YYAaCTHHUKOB TIPYIIIIbI B PCHICHUC
paccMmaTtpuBaeMoil mpoOJIeMbl;

I1P6 11 oBnasieHue (COPMHUPOBAHHOCTh NPEACTABICHUN) TMpaBHJIAMH 3aIlUCH
¢buzudeckux GopMyn penbedHO-TOUECYHOM cHUcTeMbl o0o3HaueHuid JI.
Bpaiins (1)1 cnenbix U C1aboBUASIINX 00YUIArOIINXCS).

2. CTpyKTYypa M coepkaHue y4eOHOro npeamera.

2.1. O0beM AUCHMIJIMHBI U BU/IbI Y4eOHOH padoThl

Buna yueOHoi# padoThl Oovem 6 uacax
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOI0 IpeaMeTa 78
B T.4.
1. OcHOBHOE coep:KaHue 78
BT. U..
TeOpeTHIecKoe 00yIeHHe 39
MPAKTUYECKHUE 3aHATUS 39
2. [IpodeccuoHaTbLHO OPHEHTHPOBAHHOE CO/IEPKAHHNE 12
BT. 4..
TeopeTuyeckoe o0ydeHue 6
MPAKTUYECKHUE 3aHATHSI 6
HUHIUBUIYATbHBIN IPOEKT (Oa/nem)*™ HeT
Ipome:kyTouHasi arTecTaiusi (3a4eT ¢ OIEHKOI)

Bo ecex saueiikax co 36e300ukoil (*) (6 ciyuae eé nanuuus) cnedyem ykazamos 00bem 4acos, a  cyuae Omcymcmeus yopamo u3z CRUcKa
**) Eciu npedycmomper UuHOUSUOYAIbHbLT NPOEKM NO OUCYUNTURE, NPOSPAMMA NO €20 Pealu3ayuu paspadamvléaemcs OmoeibHoO




2.2. TemaTH4eCKHUil IUIAH U COAEPKAHMNE TUCHUTLINHBI

HauMenoBanue
pa3aesioB U TeM

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

O0beMm
4acoB

1

2

w

Pasznea 1. ®u3uka u MeTOAbI HAY4YHOT' 0 MO3HAHUS

Tema 1.1. Beeneuue.
dusuka u MeTOabI
HAy4HOT'O MMO3HAHUS

OcHoBHOe coJep/kaHue

®dusuka - Hayka o mpupoxe. Hayunsle MeTozbI
MO3HAHUS OKpYy’Karoulero mupa. Ponp skcrepuMeHTa u
TEOPUH B MPOIIECCEe MO3HAHMS HNPUPOJBI. DKCIIEPUMEHT
B (hu3MKe

Tema 1.2.
MonaenupoBanue
bu3nYECKUX SIBICHUN U
MPOLECCOB.

OCHOBHOE cO/Iep:KaHue

Hayunbie runortessl. @u3nyeckue 3aKOHbI U TEOPHUH.
I'panuubl  TpUMEHUMOCTH  (PU3MYECKUX  3aKOHOB.
[Ipunuun coorBercTBUd. Ponb M Mecto (u3MKM B
(hOopMHUPOBAaHUN COBPEMEHHON HAYyYHOI KapTUHBI MUDA,
B IIPAKTUYECKON JESITEIbHOCTH JTHOACH

IlpakTH4yeckue 3aHATHS:

[Ipaktnueckass  pabora. IlpuBegeHue  npumMepoB
BIIUSIHUSL OTKPBITUH B (PU3UKE HA MPOTPECC B TEXHUKE U
TEXHOJIOTUH MPOU3BOJCTBA

IIpodeccnoHAILHO-OPUEHTHPOBAHHOE COJIEPKAHNE

3HaueHue GU3MKU NIPU OCBOCHUH NPOQeccuu

Pa3zgea 2.Mexanuka

20

Tema 2.1. Kunemartuka

OcHOBHOE cO/Iep:KaHue

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

PaBHOMepHOE U paBHOYCKOPEHHOE MpPSIMOJUHEIHOE
JBUKCHHUE.

I'padukn  3aBHCUMOCTM  KOOpAMHAT,  CKOPOCTH,
YCKOpEHUs, NyTH M TEPEMEIICHHUs MaTepualbHON
TOYKH OT BPEMEHU

CBoboaHoe nazieHne. Y cKkopeHrne CBOOOIHOTO MaIeHuUs
KpuBonnHeliHoe nBuxeHue. PaBHOMEpHOE NIBHXKEHHUE
MaTEpUAIbHOM TOYKM [0 OKPY)XHOCTH. YIJIOBas
CKOpOCTbh, JUHEWHas ckopocTh. Ilepmon um yacrora.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE
TexHudeckue yCTpOMCTBA:  CIIHIOMETD,
CHapsJ10B, LIETIHbIE U PEMEHHBIE NIEpeIaun

JIBIOKEHHE

IIpakTHYecKHe 3aHATHSA:




[Ipaktrueckue pabotel. M3mepeHwe MrHOBEHHOMH
ckopocTH. MccnenoBaHne — COOTHOLIEHUS — MEXIY
MyTSIMU, MPOWIECHHBIMU TEJIOM 32 IOCJIEI0BATEIbHbIE
paBHBIE IIPOMEXYTKH BPEMEHHU MPU PAaBHOYCKOPEHHOM
JBWKEHUHM C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIIIO.
N3yueHne nBUKEHUs INApUKa B BSI3KOM JKHUIKOCTH.
N3yuenue JBUKEHUS Tena, OpOILIEHHOTO
TOPU30HTAIIBHO

IIpodeccnoHabHO-OPUEHTHPOBAHHOE COJlEPKAHUE

Ciio’)keHne nepeMenIeHu U CI0KEHUE CKOPOCTEN

Tema 2.2. Jlunamuka

OCHOBHOE CO/Iep:KaHue

[Tpunmun otHocutensbHOCTH ['aymmiies. [lepBwlii 3aKkOH
Herorona. lHepuuanbHble CUCTEMBI OTCUETA

Macca tena. Cuia. [IpuHnun cynepno3unuu cui
Bropo#i 3akon HproToHa mJisi MaTepuaibHOM TOYKH B
uneprumaibHoit cucteme orcuéra (MCO). Tpetuit 3akon
HeroTona 11t MaTepuanbHbIX TOUEK

3akoH BceMupHoro Tiarorenus. Cuna tsoxectu. Ilepas
KOCMMUECKasi CKOpocTh. Bec Tena

Cuia ynpyrocrtu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOJIbXKEHUS
u cwia TpeHus nokos. Koaddunument tpenwms. Cuna
CONPOTUBIICHUS NPU ABUKEHUU Tela B KUJIKOCTH WIIU
rase

[locTtynmarenbHOoe W BpaljaTelbHOE  JBH)KEHHE
a0COJIIOTHO TBEPIOTO TEJa

MoOMEHT cuiibl OTHOCUTENIBHO ocu BpamieHus. [limedo
cuibl. YcnoBust paBHoBecHs TBEpaoro tena B MCO
TexHuueckue yCTpOMCTBA: NOMAIIMIIHUKHU, JBUXKEHUE
HMCKYCCTBEHHBIX CITYTHUKOB

IIpakTHYeCKHE 3aHATHSA:

[IpakTuueckue padotel. M3yueHue nBuxkeHust Opycka mno
HAKJIOHHOM TUIOCKOCTH IOJI J€MCTBUEM HECKOJIBKUX CHIL.
HccnenoBanne  3aBUCUMOCTM ~ CWJI  YIPYTOCTH,
BO3HHUKAIOMIUX B  JAehOpMUpYEMOHl  HpyXuHE U
PE3MHOBOM 00paslie, OT BEJIMUMHBI UX JAe(popMaiui.
HccnenoBanue ycioBUM paBHOBECHS TBEPAOIO Tela,
UMEIOILETr0 OCh BPaIICHUs

Tema 2.3. 3aK0HBI
COXpaHEHHUs B MEXAHHUKE

OcHoBHOE conep:kaHue

Nmnynec MaTepHalIbHOU TOYKH, CUCTEMBI
MaTepUalbHBIX TOYEK. VMITynbC CHIBI MU W3MEHEHHE
HMITyJIbCa Tella

3akoH coxpaHeHuss ummynsca B HMCO. PeaktuBHOE
JBUYKEHNE

Pab6ora cuibl

MomHoCTh CHITEI

Kunernueckas 3Heprus MaTepuaabHOM Touku. Teopema
0 KMHETUYECKON SHEPTHUH

[lorennuaneHast 3HEprust ymnpyro aepopMHUpOBaHHON
npyxuHbl. [loTeHuuanbHas »Heprust Tena BOIM3U
MTOBEPXHOCTU 3€MJIN




[loTeHumaneHple M HENOTEHUMANbHBIE CHIBL. (CBS3b
paboOThl  HEMOTEHIMANBHBIX CHI C  HW3MEHEHUEM
MEXaHUYECKOM  DSHEPrMM  CUCTEMbl  TEJI.  3aKOH
COXPAHEHUS MEXAHUYECKOU SHEPTUU

VYrpyrue u Heynpyrue CTOJIKHOBEHHS

TexHuueckue yCTpOMCTBA: JIBUKEHHUE PAKET, BOJOMET,
KOIIep, IPYKUHHBII NUCTOJIET

HpO(l)eCCI/IOHaJILHO-OpI/IeHTHPOBaHHOG coaepikaHue

Kunernyeckass M INOTEHUUaNbHAas JHEPrUU. 3aKOH
COXpaHEHUs MEXaHM4YeCKOW »dHepruu. IIpumenenue
3aKOHOB COXPAHEHHUs B IOBCETHEBHOM KM3HU

Pasznea 3. MoJsiekyasipaasi Gu3nKa ¥ TEPMOAHUHAMHUKA

10

Tema 3.1. OcHOBBI OcHOBHOE coJiep:KaHue

MOJIEKYJIIPHO-
KUHETUUECKOU

OCHOBHBIE TIOJOXKEHUSI MOJIEKYJIIPHO-KHHETUYECKOU
TEeOpuu teopun. bpoynosckoe nBumxenue. Juddysus. Xapakrep
JBUKEHUS U B3aUMOJECICTBUS YaCTHUIl BELIECTBA
Mognenu cTpoeHMs Ta30B, KUAKOCTEH U TBEPABIX TEN U
OOBsICHEHHE CBOWCTB BeEIIECTBA HAa OCHOBE JTHUX
MOZeIIen

Macca monekyn. KommuectBo BemectBa. IlocrosHHas
ABorazpo

TennoBoe paBHOBecue. Temneparypa u €€ U3MepeHue.
[IIxana remneparyp Llenbcus

Mopens uneanpHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UJCAIbHOTO Tras3a
AlcomioTHass  TemmepaTypa Kak ~Mepa  CpeaHei
KMHETUYECKOM SHEPIUM TEIUIOBOIO JBUKEHHS YaCTHUI]
ra3a. [llkana remneparyp KenbBuna

VpaBuenne Knaneitpona — MengeneeBa. 3akoH
JanbToHa

["a3oBble 3aKOHBI, M30IMPOLECCHl B HACATBHOM Ta3e C
IIOCTOSIHHBIM ~ KOJIMYECTBOM  BELIECTBA:  M30TEpMa,
n30x0pa, n3obapa

TexHuueckue ycTpoicTBa: TEpMOMETpP, OapoOMeETp

HpaKanecmle 3aHATHSA:

[IpakTuueckue paboTel. M3mepenue macchl BO3ayxa B
KJaccHOM KomHate. MccnenoBanue 3aBUCUMOCTH MEXITY
rapaMeTpamMu COCTOSIHUSI pa3peKEHHOT0 ra3a

IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COAEPKAHUE

YPaBHeHI/Ie COCTOSHHA NACAJIBHOI'O I'a3a. I/ISOHpOHCCCBI.
I"a30BBIC 3aKOHBI U UX IMPUMCHCHUC

Tewma 3.2 OcHOBBI OcHOBHOE coJIep:KaHue
TEPMOIUHAMUKHU TepMouHaMudeckass cUcTeMa. BHYTpEHHSISI SHEPTHs

TEPMOJIMHAMUYECKOH  CHUCTEMbl M CIOCOOBI €&
U3MCHCHUA

KonuyectBo TeminoTel U pabora. BHyTpeHHss sHEprus
OJTHOATOMHOT'0 HJI€aJIbHOIO ra3a

Bunel tennonepenaun: TEmIONPOBOAHOCTb, KOHBEKINS,
W3JIy4eHHE. TennoémkocTh Tena. VY nenpHas
TEIUIOEMKOCTh BeEIllecTBA. Pacuér koimMuecTBa TEMJIOTHI
IIpU TeIIonepesayde




[TepBrIiii 3aK0H TepMoauHamMuKu. [IpruMeHeHrne nepBoro
3aKOHA TePMOJMHAMUKHU K H3omporeccam. ['papudeckas
WHTepIpeTays paboThl rasa.

TernoBble MamuHbl. [IpUHIMOBI TEUCTBUSI TEIIOBBIX
MamH, [IpeoOpazoBaHusi SHEprud B  TEIUIOBBIX
MalllMHAX.

Koaddumument mnonesnoro naeiictBus (mamee - KIIM)
terioBor MamuHbl. [ukin Kapro u ero KII/]

Bropoit 3akoH TepmomuHamukd. HeoOparumocTh
MPOIIECCOB B MpUpoe. TeraoBbie — JBUTATEIH.
DKoJjoruveckue npoOaeMbl TEIIOIHEPTETUKH
TexHudeckue yCTpOWCTBA: JABUIaTellb BHYTPEHHEIO
Cropanus, ObITOBON XOJOJMIBHUK, KOHJUIIHOHEP

HpaKTI/I‘IGCKI/Ie 3aHATHSA

[IpakTrueckue padoTel. U3MepeHne yaenpbHOM
TEIJIOEMKOCTH.

IIpodeccnoHaILHO-OPUEHTHPOBAHHOE CO/IEPKAHNE

PabGora m Ttemnora kak (OpMBI Tepeadn SHEPIrHH.
TennoemMKkocTh. YpaBHEHHE TEIJIOBOTO OajlaHCca

Tema 3.3. ArperarHble
COCTOSIHUS BEILIECTBA.
®da3oBbIE IEPEXOBI

OcHoBHOE ColCpKaHuE

[lapooOpa3zoBanue u KoHaeHcauus. Vcnapenue u
KHUIICHUE

VYaenpHas TemioTa napooOpa3oBaHMs. 3aBHCUMOCTh
TEMIIepaTypbl KAIICHUS OT JaBJICHUS

AGCoIt0THAs M OTHOCHUTEINbHAS BIAXXHOCTh BO3yXa.
Hacsiennsiit nap

Teépnoe teno. Kpucramnuueckue u amopdHsle Tena.
AHunszorponus CBOMCTB KPUCTaJUIOB. Kunkue
KPUCTAJLJIBL.

CoBpeMeHHbIE MaTepHalIbl

[InaBnenue ¥ KpuUCTAUIM3aLUs. YJElIbHAs TEIIOTA
iasnenus. Cyonumanus

VYpaBHeHHE TEIIOBOro OaaHca.

TexHudeckue yCTpONCTBA: THTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TIOJNY4YEHHUsS] COBPEMEHHBIX
MarepuajoB, B TOM YHCIE€ HAHOMAarepuaioB U
HAaHOTEXHOJIOTHH.

HpaKanecmle 3aHATHSA:

[IpakTnueckne  paborel. M3mepeHue  BIaXXHOCTH
BO3JyXa.

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

[IpakTueckoe NpPUMEHEHHE B IOBCEAHEBHOW IKU3HU
(bu3MUeCKUX 3HAHWA O CBOMCTBAaX Ta3oB, KUIKOCTEH U
TBEPJIBIX TEJ

Pasnen 4. DiekTpoanHAMHUKA

20

Tema 4.1 DnekTpocTaTuka

OcHoBHOE coaepxaHue

Onextpuzanys Tel. DJeKTpuuecKkuil 3apsn. [IBa Buna
ANEKTPUUYECKUX 3apsI0B

[IpoBOIHUKY, TUAIEKTPUKU U TTOTYIIPOBOIHUKH

3aKOH COXpaHEHHS SJIEKTPUUECKOTO 3apsiia
Bsaumoneiictue 3apsioB. 3akoH Kynona
DnekTpuueckoe nosie. Hanmpspk€HHOCTD AJIEKTPUYECKOT0




nosi. [IpuHnmn cynepnosunyy. JInHUKM HaNPsKEHHOCTH
3JIEKTPUYECKOTO T10JIS

Pa6ora cun anekrpocraruyeckoro nosst. [lorennuan.
PasnocTh noreHnuanos

IIpOoBOOHMKY U TUINEKTPUKH B TIOCTOSHHOM
JIIEKTPUIECKOM 1oJIe. Jusnexrpudeckas
IIPOHULIAEMOCTb.  JNEKTpoéMKOCTh.  KonueHcarop.
OneKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. DHEPIus
3apsHKEHHOIO KOHAECHCATOpa

TexHudeckue yCcTpoMCTBa: INEKTPOCKOI, dIEKTPOMETP,
INEKTPOCTATHYECKAS 3aIuTa, 3a3€MJICHHE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYUHBIN
IIPUHTEP

HpaKTI/I‘IGCKI/Ie 3aHATHSA

[Ipaktuueckue paboTel. M3mepeHue 3IeKTPOEMKOCTH
KOHJIEHCATOpa

IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COJIEP/KAHNE

HpOBOIIHI/IKI/I U JUIJICKTPUKH B OJJICKTPOCTATUYCCKOM
none. [lomspuzanust  nudnekTpukoB. [IpuMeHeHue
KOHJICHCATOPOB

Tema 4.2. ITocTOSIHHBIH
aneKTpudecKuii Tok. Toku
B Pa3JIMYHBIX Cpelax

OcCHOBHOE cO/Iep:KaHue

VYciioBHS CylIECTBOBAHUS IOCTOSHHOTO 3JIEKTPUYECKOTO
Toka. MUctounnku Toka. Cuia Toka. I1ocTOSSHHBIN TOK
Hanpsokenune. 3akon Oma 17151 yyacTka Lenu

SHCKTpI/I‘leCKoe COIIPOTUBJICHHC. VY aennHOE
COITPOTUBJICHUEC BCUICCTBA
HOCJ’IGI{OB&TGJ’ILHO@, mapajiCJibHOC, CMCIIaHHOC

COECIMHEHUE IIPOBOJHUKOB
Pabota snexrpuueckoro Toka. 3akoH J[xoyns — Jlenna
MOIIHOCTB 3JIEKTPUYECKOTO TOKA

DnexTpoasuxkyias cuia (nanee - JIC) u BHyTpeHHee
COTMPOTHUBIIEHWE WCTOYHHUKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) anekTpudeckoi memu. KopoTkoe
3aMbIKaHUE

OneKTpOHHAs IPOBOJAUMOCTb TBEPABIX METAJIOB.

3aBUCHMOCTH COINPOTHUBIICHUS METaJUIOB oT
TEMIEPaTypHI.

CBepXIpoOBOIUMOCTH

DnekTpuueckuidi  Tok B Bakyyme.  CBoiicTBa
ANEKTPOHHBIX ITYYKOB

[MonynpoBonnuku. CoOcTBeHHass U MIpUMeCHast

MPOBOAMMOCTh  MOJYNPOBOAHUKOB. CBoiicTBa  P-N
nepexoza. [loaynpoBogHUKOBBIE TPHOOPEI
DIIEKTPUYECKUI TOK B JJIEKTPOJIUTAX.
DNEKTPOIUTHUYECKAS AUCCOLUALSA. DIEKTPOIIN3
DIIEKTPUYECKUH TOK B razax CamMoCTOSITENbHbBIN

Y HECAMOCTOSITENIbHBIN pa3psi. Pa3nnuHbie TUIIBI
CaMOCTOATENIbHOTO pa3pana. Monnus. [lnazma
TexHudeckue yCTpOMCTBA: aMIIEPMETP, BOJIBTMETP,
peocTar, WCTOYHUKHA TOKa, 3JIEKTPOHArpeBaTEIbHbIE
npubopHl, JJIEKTPOOCBETUTEIILHBIE npudopHI,
TEPMOMETP




COMPOTUBIICHUS, BaKyyMHBIH JHOM, TEPMHUCTOPHI U

(hOTOPE3UCTOPHI, MOJTYITPOBOTHUKOBBIN IO,
rajibBaHHKa
IIpakTHYecKkHne 3aHATHSA:
[Ipaktnueckue  paboTel. M3ydeHune  CcMEIIaHHOTO 4
coenunenus: pesucropos. Mamepenue IC ucrounuka
TOKa U €ro BHYTPEHHEro conpotuBieHus. Habmonenue
3JIEKTPOJIU3a
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPKAHUE
3akon Oma 19 yyacTka ULend. 3aBUCHUMOCTh 2
AJEKTPUUYECKOTO  COMPOTHUBJICHUS MPOBOJHUKOB  OT
TeMIepaTyphbl. Coennnenue HCTOYHHKOB
AJIEKTPUUYECKOMN SHEPTUU B OaTapero.
Tema 4.3. MarautHoe OCHOBHOE cO/Iep:KaHue
ToJIE. IlocTtossHHBIE MarHUTHL. B3amMoaeHcTBHE ITOCTOSHHBIX 2
DJIeKTpOMarHuTHas MarHuToB. MarnutHoe mosne. Bekrop MarHutHOMU
WHYKIAS WHJIYKLHH. [Tpunimn CYNEpIIO3UIINH. JInaun
MarHuTHoM wuHAyKuuM. KapTuHa JMHHNA MarHuTHOMR
WHJIYKIIAU TIOJIs1 TOCTOSIHHBIX MarHUTOB
MaruauTHOe 1ojie MPOBOAHUKA ¢ TOKOM. KapTuHa nruHMit
MOJIsl JUIMHHOTO TMPSMOTO IPOBOJHUKA W 3aMKHYTOTO
KOJIBLIEBOTO TMPOBOAHMKA, KATYHMIKA CTOKOM. OnbIT
Opcrena.
B3aumoaeiicTBre NpOBOJHUKOB C TOKOM
Cuiia Amriepa, €€ MOJIyJIb ¥ HallpaBJICHHUE
Cuia Jlopenna, e€ Moaysb U HarpaBieHue. [[BuxeHue
3apsUKEHHOW YacTHIBI B OJTHOPOJIHOM MarHUTHOM IIOJIE.
Pabota cunbl Jlopeniia
SBneHune HMeKTPOMAarHUTHON UHAYKITMH
[ToTok BekTOpa MarHUTHOM UHAYKIIMH -
OJIC mHayKuu. 3aKOH 3JIEKTPOMAarHUTHON HHIYKIIUU
®dapanes.
BuxpeBoe nanexkrtpuueckoe mnone IJC wuHAyKIUU B
MIPOBOJIHUKE, JBUKYIIEMCS MOCTYIATENbHO B
OJIHOPOJHOM MAarHMUTHOM TOJIE
[IpaBuno Jlenna
NHIyKTUBHOCTS. SIBnenue camounaykiuu JOJ1C
CaMOMHAYKIIUU
DHeprusi MarHUuTHOTO TOJISI KATYIIKA C TOKOM
DNEeKTPOMarHuTHOE IoJie
TexHuueckue YCTPOWCTBA: TOCTOSHHBIE MAarHUTHI,
AJEKTPOMArHUThl,  JJIEKTPOJABUTATENb,  YCKOPUTEIH
AJIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS T1€Yh
IIpakTHYeCcKHE 3aHATHSA:
[IpakTuueckue paboTel. M3ydeHHME MarHUTHOTO MO 1
KaTylIKH C  TOKOM. UccnenoBanme  IeWCTBUSA
MOCTOSIHHOTO ~ MarHuTa Ha  paMKy C  TOKOM.
UccnenoBanue sSBIEHUS SJI€KTPOMArHUTHON WHIYKITUN
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPKAHUE
MarsuTHEIE CBOMICTBA BEIISCTBA. 1
Pa3nen 5. Kojebanust u BOJIHBI 12

Tema 5.1. Mexanngeckue \ OcHoBHOE coJep:kaHHe




U 3JICKTPOMArHUTHBIC
KoJIeOaHus

KoneodarensHas cucrema. CBOOOIHBIE KOJIEOAHMUS.
I'apmonnueckue  konebanus.  Ilepmon,  wacroTa,
aMIIuTyaa 1 (asza KoseOaHui

[IpyxuHHBIA MagTHUK. MaTeMaTH4ECKUI MasTHUK
VYpaBHeHue rapMOHHUYECKHX KoJie0aHui.
Kunematnueckoe ¥ JIMHAMHYECKOE ONHUCaHue
K0J1e0aTeIbHOrO JBUKECHHUS.

[IpeBpamienue SHEPTrUu npu rapMOHHMYECKHUX
koJieOanusax. CBs3b aMIUTUTYBI KOJIEOAHWHM HCXOIHOM
BEIIMYMHBI C aMIUIUTyJaMU KoJeOaHUW ee CKOPOCTH U
YCKOpPEHHS.

KonebarenbHblit KOHTYD. CBobopHbIe
JIEKTPOMarHuTHbIE KoJiebaHuss B MJICAIBHOM
KoJIe0aTenbHOM KOHTYPE. AHanorus MEXIY

MEXaHUYECKUMH U JIEKTPOMArHUTHBIMU KOJIEOaHUSIMU.
®opmyna Tomcona

3aKOH  COXpaHEHHs  DHEPrMM B HUJACAIBHOM
K0J1e0aTeIbHOM KOHTYpE

BoinyxxnenHsle Mexannuyeckue kosiebanus. PesoHanc.
Pe3onancHas KpUBasl. BreinyxaeHHbIE
AJIEKTPOMArHUTHBIE KOJIEOAHMS.

[Iepemennsbiii Tok. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK.
MomHOCTh NEPEMEHHOr0 TOKa. AMIUIMTYIHOE |
JEICTBYIOLIEE 3HAYCHUE CUIIBI TOKA U HAIIPSDKEHUS
Tpanchopmarop. [IpousBoactso, neperadya M
noTpelseHne IEeKTPUUECKON IHEPTUu. DKOJIOTHUECKUe
PUCKHM TIpU HPOU3BOJCTBE 3JIEKTPUUECKON DSHEPIHUu.
Kynerypa  wncrosb3oBaHus ANIEKTPO3HEPTUU B
ITOBCEITHEBHOM KU3HU

TexHuueckue ycTpoiicTBa: ceiicMorpad, 3J1eKTpUIecKui
3BOHOK, JINHUU 3JIEKTpoIepeiay

HpaKanecmle 3aHATHSA:

IIpaktnuyeckue pabotel. MccriemoBaHue 3aBHCHUMOCTH
nepuojia MajlbIX KoJeOaHUW rpy3a Ha HUTH OT JUIMHBI
HUTU U Macchl rpy3a. MccnenoBanue nepeMeHHOro ToKa
B [eNH W3  TOCIENOBAaTCIIBHO  COCIUHEHHBIX
KOHJIEHCATOPa, KaTYLIKHA U pe3UCTOpa

Tema 5.2. Mexanuueckue
U DJIEKTPOMATrHUTHBIE

OcHoBHOE conepxaHue




BOJIHBI

MexaHuueckne BOJHBI, YCIOBHSL PaclpOCTPaHEHUS.
Ilepuon.

CkopocTh  pacHpoCTpaHeHMssT W JUIMHA  BOJIHBL
[Tonepeunsle ¥ MPOIOJILHBIE BOJIHBI

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

ONEeKTPOMarHUTHHIE  BOJHBL.  YCIOBUSL  M3JIy4€HUs
JJNIEKTPOMAarHUTHBIX  BOJIH. B3aumHas  opueHTanus
BEKTOpoB E, B M v B 3JIEKTPOMarHUTHOM BOJHE B
BaKyyMe.

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:  OTPaXXEHHE,
IIPEJIOMIICHUE, HOJIIpU3aLus, audpakuus,
unTepepeniys. CKOPOCTh IEKTPOMArHUTHBIX BOJIH
[Ilkama  2MEKTpOMAarHUTHBIX  BONH.  [IpumeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[TpuHIMIIBI paguoCBsI3U U TeneBUACHUA. Pagronokanuys.
DNEeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKAIOILEN CpeIbl
Texuuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
UHCTPYMEHTBI,  yJIBTPAa3ByKOBass  JAMArHOCTHKA B
TEXHUKE M MEIULUHE, pajap, pPaIuoNpUEMHUK,
TEJIEeBU30p, aHTeHHa, TenedoH, CBU-neun

IIpodeccnoHaILHO-OPUEHTHPOBAHHOE CO/IEPKAHNE

[Tomyuenue, nepeaava u pacmpereneHue
ANIEKTPOIHEPTUH.

Tema 5.3. Ontuka

OcCHOBHOE cO/Iep:KaHue

[IpssMonMHENHOE PACIIPOCTPAHEHHUE CBETA B OJHOPOIHO
cpexe. Jlyu ceera

OtpaxxeHne cBeTa. 3aKOHbl  OTPaXXCHHsS  CBETA.
ITocTpoenne n3o0pakeHHi B IIIOCKOM 3epKalie
[Ipenomiienne cBera. 3aKOHBI TPEJIOMJICHUS CBETa.
AOGCOIOTHBIN NOKa3aTesb MPEeIOMIICHUS

[Tonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbId yrou
IIOJIHOTO BHYTPEHHETO OTPAXKECHUS

Hucnepcust cBera. CloXHBIH cocTaB 0e€loro caera.
IIBer

Colwuparonue U pacceuBarolve JUH3bI. TOHKas TUH3a,
@DOKyCHOE pacCTOSHME M OINTHYECKas CHJIa TOHKOU
nuH3bl. [locTpoeHne M300pakeHU B COOMpPAIONINX M
paccenBaromx JuH3aX. PopMylla TOHKOM JIMH3BI.
VBennueHue, 1aBaeMoe JTUH30M

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTUKH
HNutepdepennius cBera. KorepeHTHbIE HCTOYHUKH.
Ycnosus KOT€PEHTHBIX HCTOYHHMKOB HAOIIOACHUS
MakCUMyMOB M MHHHUMYMOB B HWHTEp(EpEeHIMOHHOMN
KapTUHE OT JBYX CUH(]A3HBIX

Hudpaxus ceera. JudpakunonHas pemeérka. Y cioBue
HaONIOJICHUs] TJAaBHBIX MAaKCUMyMOB TIpU MaJeHUU
MOHOXPOMAaTHYECKOIO0 CBeTa Ha JU(PPAKIHOHHYIO
pelETKy

ITonsgpuzanus ceera




TexHudeckue ycTpoicTBa: O4YKH, Jymna, ¢oToamnmapar
MPOCKLUHUOHHBIM  anmmapar, MHKPOCKON,  TEJECKOT,
BOJIOKOHHAsl ~ ONTHKA, JAU(paKkIMOHHAsS  pemérka,
TIOJISIPOU T

IlpakTuyeckue 3aHATHS:

[Ipaktnyeckne  paboTel.  M3mepenue  moxaszaTens
IIPEJIOMIICHUSI.

HccnenoBanue CBOWCTB HM300paXeHMH B JIMH3aX.
HabatoneHue nucnepcun cBeTa

HpO(l)eCCI/IOHaJILHO-OpI/IeHTHPOBaHHOG CoepKaHue

3aKOHBI ONITUKY B TPO(ECCHOHATBHOMN IS TETBHOCTH.

Pa3zgen 6. JiieMeHTHI crienMaJIbHOH TEOPHH OTHOCHUTEIBLHOCTH

w

Tema 6.1. D11eMeHTHI
CIIELUAIILHON TEOpUHU
OTHOCHUTEIIBHOCTH

OcHoOBHOe coiep:KaHue

I'paHuLbl PUMEHUMOCTH KJIACCHUYECKOHM MEXaHMKH.
[TocTynarsl TeOpUM OTHOCUTENBHOCTH: HHBAPUAHTHOCTh
MOJyJIsl CKOPOCTM CBeTa B BaKyyme, NPUHIMII
OTHOCHUTEJIbHOCTH DHUHILTEITHA

OTHOCHUTENBHOCT ~ OJHOBPEMEHHOCTH.  3aMEIUICHHE
BPEMEHH U COKPAILEHUE JITTUHBI

OHeprust U UMITYJIbC CBOOOTHON YaCTHIIbI

CBs3p Macchl C SHEprHed M HMITYJIBCOM CBOOOIHOM
YacTHUIIbl. DHEPIUsl OKOSI CBOOOJHOMN YaCTUILIBI

HpaRaneCKne 3aHATHSA:

OneMEHTBI peHHTI/IBHCTCKOﬁ JANHaAMHNKHU

Paszpen 7. KBanToBas pusuka

(o]

Tema 7.1. DaeMeHTHI
KBAaHTOBOU OIITUKH

OcHoBHOE co/lep:KaHue

®oronsl. Popmyna [lnanka cBsizu ’HEpruu (HOTOHA C
€ro 4acTOTOH. DHEprusi 1 UMIYJIbC (POTOHA

OtkpsiTue u uccnenoBanue ¢Gororddexra. Onbiter Al
CroneroBa. 3akoHs! (oTordpdexTa

VYpaBHenue OiHmTeHa A porodddexra. «KpacHas
rpanuna» Gotordpdexra

Jasnenue ceera. OnwiTel [1.H. JIeObenena

XHUMHUYECKOE IEUCTBUE CBETA

Texunueckue ycTpoiicTBa: (poTo3aeMeHT, (HOTOIATUHK,
COJIHEeYHas Oatapesi, CBETOAHOA

Tema 7.2. Ctpoenue
aToMa

OcHoBHOE coep/KaHue

Mopens atoma Tomcona. OmnwiTel Pesepdopna mo
HCCIEA0BAHUIO CTpOeHHs aroMma. IlmanerapHas Mozeinb
aToma

IMocrynatsl bopa. M3nyuenue u noryomeHne GOTOHOB
P TEPEXOAE aToMa C OJHOIO YpPOBHS SHEPIHMM HA
npyroii. Buael cnektpoB. CHeKTp ypoOBHEH SHEpruu
aToma BOJIOpOJia

BonHoBele cBolicTBa uactuu, BomHbel ge bpoiis.
Kopmyckymsipao-BostHOBOM — ayanusMm.  Judpakums
JJIEKTPOHOB Ha KpHUCTAJLIaX

CrnoHTaHHOE W BBIHYXXJECHHOE HM3JTy4E€HHE. Y CTPOMCTBO
Y TIPUHIMI paObOTHI J1a3epa

TexHUYeCKue yCTPOMCTBA: CHEKTPAIbHBIA — aHAIU3




(cmexTpockom), J1a3ep, KBAHTOBBIA KOMITHIOTEP

IIpakTHYecKHe 3aHATHSA:

[Ipaktnueckue pabotel. HabOmromenwe auHEHYATOrO
CIIEKTpa

Tema 7.3. ATomHOe s11pO

OcHOBHOE co/lep:KaHue

Metoapl HaOMIOAEHUS U PETUCTPALUU 3JIEMEHTAPHBIX
YacTHUIL

OtkpeiTe paanoaktuBHocTH. OnbiTel  Pesepdopaa mo
ONPEIEICHUIO COCTaBa pPaJMOAKTUBHOIO W3JIy4YECHUSI.
CaoiicTBa anbda-, Oera-, TaMMa-u3nydeHus. BriusHue
PaaNOAKTUBHOCTHU HA )KUBBIE OPTaHU3MBbI

OTtkpbiTHE TPOTOHA U HEWTpoHa, HykioHHas Mozenb
snpa ['eitzen6epra — MBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M3oromsl

Anbda-pacnag, DIEKTPOHHBIH W TO3WTPOHHBINA Oerta-
pacna.

lNamma-uznyuenue. 3aKOH paJiMOaKTUBHOTO pacmnaaa
OHeprus CBS3M HYKJIOHOB B siipe. SflepHbIE CHIIBI.
JledexT maccol sapa

SnepHsle peakuuu. JleneHne U CUHTE3 sAEp

SAnepusiii peaktop. Tepmosnepusiit cuntes [Ipodaemsl u
MIEPCIIEKTUBBI SJAEPHOIN SHEPTETUKU. DKOJIOTUUYECKHE
aCIEKThI SIAEPHOU SHEPTETUKU

OnemeHTapHble 4acTUlbl. OTKpbITHE IIO3UTPOHA.
@yH/IaMEHTAJIbHBIE ~ B3aUMOJACUCTBUSL  TexXHUYecKue
YCTPOMCTBA: J103UMETP, Kamepa BuibcoHa, saepHbI
peakTop, aToMHas 6ombOa

IlpakTH4yecKkue 3aHATHS:

[Ipaktrueckue pabotel. McciiemoBanue TPEKOB YaCTHUIL
(o rotoBBIM (oTorpadusm)

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

HnepHaﬁ OHCPICTUKA

Pa3nea 8. DiiemeHTHI acTpopu3NKH

Tema 8.1. DaeMeHTHI
acTpopU3UKHI

OcHoBHOE coep/kaHue

Bun 3B&3mnoro neba. Co3Be3ausi, sSpKHe 3BE3NBI,
MIJIAHETHI, UX BUJUMOE JIBHKECHHUE

Conneynas cuctema. IlmaHeTsl 3eMHOM Tpymbl.
[InaneTsl TUTaHTBI W WX CHOYTHUKH, KapJIMKOBHIE
raHeTsl. Manbie Tena. CoMTHEYHON CUCTEMBI

Connue, d¢otochepa u armochepa. ConHeuHas
AKTUBHOCTH

Ncrounuk sHeprun ConHua U 3BE31.

3BE3/bI, WX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, PaINYC, TEMIIEpATypa, UX B3aUMOCBSI3b
JnarpaMmmMa «CreKTpadbHbIA KIAaCC CBETUMOCTB. 3BE3/IbI
[JIABHOM TMOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY JIJIS 3BE3]T TJIABHOM MOCIIEA0BATEIbHOCTH
Buytpennee CTpPOEHHUE 3BE3I. CoBpemeHHbIE
MIpeACTaBICHUS

0 MPOUCXOXKJEHUU U 3BoMoNMK CoJTHIA U 3BE31. DTanbl
JKW3HU 3BE3].




Muneunbiii I[lyte — Hama [Manaktuka. CrnupanbHas
CTpyKTypa ['amakTuku, pacnpeneiieHUe 3BE3N, ra3za u
nbuk. [lonoxenue

u gsmwxenue Comuna B lamaktuke. Ilnockas u
cepuueckas moJcucTemMsbl ['amakTuKH.

Tunsl ranaktuk. Paguoranaktuku u kBazapbl. UEpHbIE
JBIPBI B SIAPAX TAJIAKTUK

Bcenennas. Paciupenue Beenennoii. 3akon Xab60:ma.
Paz6eranne ramaktuk. Bo3pact m pamuyc BceneHHoi,
TEOpHUst

Bonbmioro B3peiBa. Mogenb «ropsiueii BceneHHO.
PennkroBoe nznyuenue

MacmrabHas cTpykrypa Bcenennoit. MeraranakTuka.
Hepemennsie npobieMbl aCTpOHOMUU

IIpomesxkyrounas arrecrauus (JAuddepeHunpoBaHHblii 3a4eT)

Bcero: 78

3. YcaoBus peajqu3zainuu NporpaMmMbl 001eo6pa3oBaTeIbHON JUCIUNJIMHBI
3.1. TpeGoBaHusi K MUHUMAJIBLHOMY MATEPUAJIBLHO-TEXHUYECKOMY O0ecredeHHI0

Peanuzanust mporpamMmsbl OCyIIECTBIISIETCS B yueOHOM KaOuHeTe (PU3UKH.

Ob6opynoBanue yueOHOro kabuHera:

- paboune MecTa 10 KOJIMYECTBY 00yHarOIIUXCS;

- pabouee MeCTO MpenoaBares;

- HarBIIHBIE TOCOOMS (KOMIUIEKTHI YYeOHBIX TaONMI, CTEH/IOB, CXEM, IUIAKaTOB,
HOPTPETOB BBIJAIOIINXCS YUEHBIX B SA3bIKO3HAHUA U JIP.);

- JUJAKTUYECKHE Marephaiibl (3aJaHusi JJii KOHTPOJIbHBIX paboT, s pa3HbIX BHJIOB
OLIEHOYHBIX CPEJCTB, FK3aMeHa U JIp.);

- TEXHUYECKHE cpeAcTBa OO0y4yeHHUs (MEepCOHAIBHBIM KOMIBIOTEP C JIHMIEH3UOHHBIM
IpOTrpaMMHBIM 00ecrieueHUEeM; MYJIbTUMEIMHHBIA MPOEKTOP; MHTEPAKTUBHAS JOCKA, BBIXOJ B
JIOKaJIbHYIO CETh);

- 3a71b1 (OMOIMOTEKA, YUTATIBHBIHN 3aJ1 C BBIXOI0M B ceTh MIHTEpHET).

3.2. UudopmanuonHoe odecriedenne 00yueHust
3.2.1. Pexomenayemasi iuTeparypa

OcHOBHbIE HCTOYHHKH

1. HmutpueBa, B.®. ®usuka. Texnonornyeckuit npoduis : y4uel. amis CTyz[eHTOB
yupexjaeHud cpen. mpo¢. obOpazoBanus : B 2 4. U. 1 / B.®. [ImutpueBa. — M.
OO0pa3oBarenbHO-U3ATENbCKUM TEHTp «Akamemusi», 2024. — 320 c¢. — ISBN 978-5- 0054-

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

2. Jmutpuesa, B.®. ®uzuka. Texnonornueckuit npopuisb : yued. i CTYJIEHTOB
yupexaeHuit cpea. npod. oopazoBanus : B 2 u. Y. 2 / B.®. JImutpuena. — 4-e uzn., crep. — M.
: O0OpasoBaTeIbHO-U3ATEILCKUIA TIEHTp «Akamemus», 2025. — 256 c¢. — ISBN 978-5-0054-
3172-1 —Texkcr : anextponnbiit. — URL: https://academia-moscow.ru/catalogue/5397/978442/
(mata obpamenus: 13.04.2025).

3. Hmutpuesa, B. @. ®usuka. Texnonornyeckuii npoduias. COOpHUK 3a7au : yueO.
nmocoOue sl CTYZICHTOB yUpexXaeHHH cpell. mpod. oopazosanus / B. ®@. JImutpuea. — 4-e uzj,.,
crep. — M. : OOpazoBaTeNbHO-U3AATENBCKUN EHTp «Akaaemus», 2025. — 256 c. — ISBN



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

978-5-0054-3235-3 —  Tekcr : ANEKTPOHHBIH. URL: https://academia-
moscow.ru/cataloque/5397/978445/ (nata oopamenus: 13.04.2025).

4. [lyppruesa, H.C. ®u3uka: 06a30Bblii ypOBEHb: INPAKTUKYM I10 PELICHUIO 33]a4:
ydaeOHOe Tmocobue, pa3pabOTaHHOE B KOMIUIEKTE C YYCOHMKOM, YyYEeOHHUKOM s
00pa30oBaTeNbHBIX OpPraHU3aLUi, pPEATU3YIOMKUX 00pa30BaTENbHBIE MPOTPAMMBI  CPEIHErO
npodeccuonanbHoro oopazosanus/ H.C.Ilypsimesa, H.E.Baxxeesckas, J[.A Vcaes. u npyrue- 1-
e u3nanue.-Aknuoneproe obmectso "M3marensctBo "llpocsemenne"2023.-208 c.- ISBN 978-
5-09-107597-7. — Texkcr : anexTpoHHbIH// OOpa3oBatenbHas miardopma [Ipocsemienue [cait].
— URL: https://prosv.ru/product (zara odpamenus: 04.04.2025).

JlonoTHUTEIbHBbIE HCTOYHUKH:

1. BacunbeB, A. A. ®usnka : yueOHoe 1mocobue sl cpeHero nmpogecCuOHAIBHOTO
obpazoBanusi /| A. A. Bacuibes, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ u31., UCHp. U JIOM. —
Mocksa : U3parensctBo HOpaiit, 2024. — 211 c. — (IIpodeccuonanpHoe oOpa3oBaHHE). —
ISBN 978-5-534-05702-7. — Tekcr : snekrponusiii // Obpa3zoBarenbHas miardopma FOpaiit
[caitt]. — URL.: https://urait.ru/bcode/538886 (mata oopamienus: 04.04.2025).

2. KanamuukoB, H. II. ®wusuka: y4eOHMK M TPAKTUKYM JUISL CPEIHETO
npodeccuonansHoro obpazosanus / H. I1. Kamammaukos, C. E. MypaBbeB. — 2-¢ u3., nepepad.
u gon.— MockBa: M3marensctBo IOpaiit, 2024. — 496 c.— (IIpodeccuonaibHoe
oOpazoBanue). — ISBN 978-5-534-16205-9. — Tekct : snektpoHHbI // OOpa3oBaTenbHas
wiatrpopma  Opaiit [caiit]. — URL: https://urait.ru/bcode/542247 (nata  oOparnieHus:
04.04.2025).

3. ®usuka : 10-i kmacc : 6a30BbI ypoBeHb : yueOHuk / I'. SI. Msakumes, M. A.
[Terpona, C. B. Crenanos [u np.]. — 4-e u3n., crep. — Mocksa : [Ipocsemenne, 2022. — 399 c.
— ISBN 978-5-09-087863-0. — TekcT : amekTpoHHBIN / JIaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/334688 (mara oGpamienus: 28.03.2025). —
PesxuM poctyna: 1uist aBTOPH3. MOJIb30BATEICH.

4, Mskumes, I'. S1. ®wuszuka: 11-ii knacc: 0a30BbIi M yrIyOJEHHBIA YPOBHH :
yueOnuk / I'. SI. Msxumes, b. b. byxosunes, B. M. Yapyrun ; mox penmakmuedr H. A.
[MapdenTreBoit. — 11-e u3n., crep. — Mocksa : [Ipocsemenue, 2023. — 432 ¢. — ISBN 978-5-
09-103620-6. — Tekcrt : snekTpoHHBIN // JlaHb : anekTpoHHO-OMOMMOTEeYHast cuctema. — URL:
https://e.lanbook.com/book/335054 (nmata oGpamienus: 28.03.2025). — Pexum gocrtyma: s
aBTOPU3. MOJIb30BATENCH.

3.2.2. UnTepHeT-pecypcbl
Yuupepcurerckas 6uémuorexa online - WWw.biblioclub.ru
DexTpoHHO-OMbIMoTeyHas cuctema «Jlamw» - itp://e.lanbook.com/
DnekTpoHHo-6nbIHOTeuHas cuctema «FOPAMTY - https://urait.ru/
Hayunas snextponnas 6ubnmorexka eLIBRARY.RU - http://elibrary.ru
[IxompHbIe yaeOuuKU. 10 — 11 k1. m3maTenbcTBO «IIpocBenicHuey

4. KoHTpPOJIb M OLICHKA Pe3yJIbTATOB OCBOCHUS 00111e00pa30BaTe/IbHOM 1M CHUILTHHbBI

KoHTpoJ1b 1 o1leHKa pacKpbIBAIOTCS Yepe3 JUCLUILUIMHAPHBIE PE3YJIbTaThl, YCBOCHHBIE 3HAHUS
U TpUOOpeTeHHbIE CTyJIEeHTaMH YMEHUS, HampaBlieHHble Ha (OpMUpPOBaHHE OOIUX M
npodeCCHOHATBLHBIX KOMIETEHIIUH.

ILnanupyemble Pa3nea/Tema THun oneHoYHBIX MEePONPUATHH
pe3yabTaTbl OCBOCHUS

AUCHHILIMHBI

MP 01 P 1, Temsr 1.1,1.2 YcTHBIN onpoc



https://academia-moscow.ru/catalogue/5397/978445/
https://academia-moscow.ru/catalogue/5397/978445/
https://prosv.ru/product
https://urait.ru/bcode/538886
https://urait.ru/bcode/542247
https://e.lanbook.com/book/334688
https://e.lanbook.com/book/335054
javascript:ShowOrHide('spdc4e446a5c226257a7865a872f66850e')
http://www.biblioclub.ru/
http://e.lanbook.com/
https://urait.ru/
http://elibrary.ru/defaultx.asp
https://e.lanbook.com/books/44375

MP 04 [IpakTuueckue paboThI

MP 06 TectupoBanue

MP 09

I1P6 01

I1PG 02

I1P6 03

I1P6 06

MP 02 P2, Temsr 2.1,2.2,2.3 @pOoHTaNIBHBII ONPOC

MP 03 TectupoBanue

MP 04 Keiic — 3amanus

MP 05 Ddusnueckuil TUKTAHT

MP 07 [IpoexThr

MP 08 [IpakTryeckue padboThl (peicHue

MP 09 KaYeCTBEHHBIX, pacueTHBIX,

IIP6 02 npodeccrnoHaIbHO

[1P6 03 OpPUEHTHUPOBAHHBIX 3a/a4)
Brimmornenne TeCTOBLIX 33 aHUN

I1P6 06 BrinonHeHne KOHTPOIBHBIX

I1P6 03 3aaHUuN

I1P6 09 Brinonnenue uToroBoro Tecrta

MP 03 P 3, Temnr 3.1,3.2 @pOoHTaNBHBII ONPOC

MP 05 TectupoBanue

MP 07 Keiic — 3apanus

MP 08 OU3NYECKUN JUKTAHT

I1P6 01 [IpoexThr

[1P6 02 IMpaktrueckue paboThl (pereHue

1P6 03 KaueCTBEHHBIX, pacUeTHBIX,

I1PG 06 npogeccuoHaIbHO

IIP6 09 OpPUEHTUPOBAHHBIX 33/1a4)
O1neHKa TeCTOBBIX 3aJJaHUI
BrinosiHeHUE UTOrOBOTO TECTA

MP 03 P4, Temp1 4.1,4.2,4.3 @poHTANIBHBIN 0IIPOC

MP 04 TectupoBanue

MP 05 Keiic — 3apanus

MP 07 DU3NYECKUN JUKTAHT

MP 08 IIpoexThr

1P6 02 IMpaktrueckue paboThl (pereHue

PG 03 Ka4eCTBEHHBIX, pacUETHBIX,

I1PG 06 npogeccuoHaIbHO

P6 07 ]OspI/IeHTI/IpOBaHHBIX 3az1a4)

BINIOJIHEHHUE SK3aMEHAIIMOHHBIX

IIP6 08 3aJaHuH

[1P6 09 BrinonHenue uToroBoro Tecrta

MP 03 P 5, Temsr 5.1,5.2,5.3 OpOHTATBHBIN OMPOC

MP 05 TectupoBanue

MP 07 Ketic — 3amanug

MP 08 DuU3NYECKUN JUKTAHT

MP 09 IIpoexTsl

TIP6 02 [IpakTrueckue paboThl (pericHue

KauCCTBCHHBIX, PaCYCTHBIX,




I1P6 03 npodeccroHalbHO

I1P6 06 OpPUEHTUPOBAHHBIX 3a/1a4)
BrinonHenue KOHTPOJIbHBIX
3aaHui
Brinosnnenue UTOroBoro Tecta

MP 03 P 6, Temn1 6.1 OpOoHTATBHBIN OMPOC

MP 04 TectupoBanue

MP 08 Keiic — 3amanus

MP 09 [IpoekTsl

11P6 02 DOU3nIECKUe TUKTAHTHI

I1P6 03 [Mpaktrueckue paboThl (pereHue

IIP6 04 Ka4ueCTBEHHBIX, pacyeTHBIX,

IP6 06 podeCCHOHAIBHO

IIP6 09 OpPUEHTUPOBAHHBIX 3a/a4)
BrimonHenue sKx3aMeHaIMOHHbIX
3aJaHui
BrinonHenue UTOroBoro tecra

MP 03 P7, Temsr 7.1,7.2,7.3 OpOoHTATBHBIN OMPOC

MP 08 Tectuposanue

MP 09 Keiic — 3amanus

I1P6 02 [IpoekTsl

I1P6 03 [IpakTuueckue paboThI

IIP6 06 OneHka npakTHYECKUX padoT

IP6 09 (perieHust KaUeCTBEHHBIX,
pacYeTHBIX, MPOPECCHOHATHHO
OpPUEHTUPOBAHHBIX 3a/a4)
BrinmorHenne UTOroBeIX 3aMaHui
BrinonHenue UTOroBoro Tecta

MP 03 P 8, Temnr 8.1 OpOoHTATBHBIN OMPOC

MP 05 TectupoBanue

MP 04 Keiic — 3amanus

MP 05 [IpoekTsl

MP 06 [IpakTrueckue paboThI

MP 08 (perieHne KaueCTBEHHBIX,

MP 09 pacUeTHBIX, HpO(beCCI/IOHE)U'II)HO
OPUEHTHPOBAHHBIX 33/1a4

11P6 01 AHanus my0oIuyHOTro

I1P6 02 BBICTYIUICHUS

I1P6 03 BrinosiHeHUE UTOTOBOTO TECTA

I1P6 06

I1P6 09

I1P6 10




