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1. OO6m1as xapakTeprucTuka pabouel mporpaMmbl 00111e00pa30BaTEILHOTO
y4eOHOro mpeaMera
1.1. Mecro npeaMera B CTPYKType OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBI

OO6meobpa3zoBaTenbHbIN yueOHBIH peamMeT « Pu3nKay IBiseTcs 00s13aTeIbHON
JacThlo  0011e00pa3oBaTeIbHOTO  LMKJIA  OOpa3oBaTENbHOM  MPOrPaMMBI IO
cnermansHocTH  10.02.04  OGecneuenne  wHGOPMANMOHHON  0€30MaCHOCTH
TEJIEKOMMYHUKAITUOHHBIX CHCTEM.

1.2. llenmn w mnnaHWpyeMble pPeE3yJbTaThl OCBOCHHUS 0O0IIe00pa30BaTEIHLHOTO
npeaMeTa

1.2.1. Ilens oOmeoOpa3oBaTEILHOTO TIPEIMETA

Conepxanue nmporpaMmbl 0011e00pa30BaTeIbHOTO NMpeaMeTa GU3nuKa HapaBIeCHO

Ha JIOCTUKEHUE CJICTYIONUX IeJIeH:

e  (opmMupoBaHME WHTEpECa W CTPEMJICHUS OOYUAIOIINUXCS K HAYIHOMY
U3YYCHUIO TPUPOABI, pa3BUTHE HMX HMHTCIUICKTYaJbHBIX M  TBOPYECKHUX
CITOCOOHOCTEI;

®  pa3BUTHE TPEACTABICHUA O  HAyYHOM  METOJI€  TO3HAHUS
1 (OpMHUPOBAHUE UCCIIEAOBATEIHCKOTO OTHOIICHHS K OKPY KAIOIIUM SBICHUSIM;

e  (opmMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK Pe3ysbTaTa M3yUCHHSI
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e  (opmupoBanue yMeHUN OOBSCHATH SIBICHUS C HCIOJIb30BAHUEM
bU3MYeCKUX 3HAaHUH M HAYYHBIX JOKA3aTeIbCTB;

e  (opmupoBaHmMe TpeCTABICHUN O POIU HUBUKHU JJIsl PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHrne HTUX IeJiell o0ecredynBaeTcsi pEIICHUEeM CISAYIOIMUX 3a7ad B
mpoIiecce u3yueHus Kypca (GU3NK1 Ha YPOBHE CPEHETO O0Iero oOpa3oBaHuUs:

e mpuoOpeTeHHe CHUCTEMBl 3HaHUKA 00 oO0mux  (HU3NUECKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUAX, BKIIOYAs MEXAHHUKY, MOJICKYISIPHYIO
bU3HKY, STIEKTPOTMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acCTPODU3UKY;

e  (opmupoBaHME YMEHHMH TPUMCHITH TCOPETUUYCCKUE  3HAHUS
JUTsl OOBSICHEHUS (PU3UYECKUX SBICHUM B MIPUPOJIC U JUISI IPUHATHUS MPAKTHIECKUX

pEILICHUN B NOBCEIHEBHOW KU3HH;



®  OCBOGHHE CTHOCOOOB pEIIECHUS Pa3IUYHBIX 3a/a4 C SIBHO 3aJaHHOU
dusznyeckoil MoAenbIo, 3a4ad, MOAPA3YMEBAIOLUIUX CAMOCTOSITENIFHOE CO3JaHHE
bu3MIECKON MOIEITH, COOTBETCTBYIOIICH YCIOBHUSM 3a/1a4H;

®  TOHMMaHUE (PU3MYECKUX OCHOB M MPUHIIUIIOB JACUCTBUSA TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTMUYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

®  OBJIAJICHUC METOIaMHU CaMOCTOSITEIIBHOTO TUTAHUPOBAHMSI
U TpoBeleHUs (U3MUECKHX OKCICPUMEHTOB, aHalW3a U HWHTEPIPETAINH
uH(pOpMaIInH, OMIPEICICHHSI TOCTOBEPHOCTH MOJIYYECHHOTO Pe3yJIbTaTa;

®  CO3JaHME  YCIOBMM  JUId  DPa3BUTUS  YMEHUH  IPOEKTHO-
UCCIIEIOBATENIbCKOM, TBOPUECKOH 1€ATEIbHOCTH.
Oco0eHHOCTh (OPMHUPOBAHUSI COBOKYNHOCTH 3a7ady M3y4eHHs (U3UKUA IS
CUCTEMBl  CpEIHEro  mnpo(ecCHOHATILHOTO  OOpa3oBaHMs  3aKJIOYaeTcs B
HEOOXOJIUMOCTH peanu3aluu MpoPecCUOHAILHONW HAIMPaBJICHHOCTH PEeIaeMbIX

3aja4, yqéTa ocoOeHHOCTEH C(bepbl ACATCIIBHOCTHU 6YIIYHIHX CIICOUAaJINCTOB.

1.2.2. IlnanupyemMbie pe3ynbTaThl OCBOEHHUS OOIIe00pa30BaTEIHLHOIO MpEAMETa B
cootBercTBUM ¢ PI'OC CIIO n Ha ocHoBE PI'OC COO
Oco0oe 3HayeHne MpeaMeT UMeeT Mpu POPMUPOBAHUHU U PA3BUTUU OOIUX U
npodhecCHOHATbHBIX KOMIIETCHIINN:

Konmn
HauMEHOBAaHHE
ITnanupyemsble pe3ynbTaTbl OCBOCHMS IPEAMETA
(bopMupyeMbIX
KOMIIETCHIIUI
Obmme [MpenmerHbIe
JInuHoCTHBIE €3yJIbTaThI OJIKHBI
OK 01. BriOupats pesy a1 [1P6 1. CdopmupoBaHHOCTH
OTpaXkaTb B YaCTU TPYZOBOIO .
CIOCOOBI PeIIeHUs MPENCTAaBICHU O POJIM M MeECTe
BOCITUTAHMUS:
3a1a4 buzuku u aCTPOHOMUU B
. |- TOTOBHOCTb K Tpyly, OCO3HaHUE . o
npogeccuoHaTbHON COBPEMEHHOM HAay4yHOW KapTHUHE
LIEHHOCTH MacTepCTBa, TPY10JII00UE; .
NeSITeIbHOCTH % MHpa, O CHCTEMOOOpa3yoLe poiau
- TOTOBHOCTb K aKTUBHOM JI€ATEIBHOCTH
IIPUMEHUTEIBHO K . .. | GU3UKK B pa3BUTUH E€CTECTBEHHBIX
TEXHOJOTUYECKON u CoLIMaJIbHOU
pa3IMYHbIM HayK, TEXHUKH U COBPEMEHHBIX
HaNpaBIEHHOCTH,  CIIOCOOHOCTb . .
KOHTEKCTaM TEXHOJIOTHH, O BKJIal€ POCCHUICKUX
WHUIUUPOBATH, IUTAaHUPOBATh U
1 3apyOeKHBIX YYEHBIX-(DU3UKOB B
CaMOCTOSITENIBHO ~ BBINIOJIHATH  TaKylo i
pa3BUTHE  HAyKH;  [OHUMaHUE
JeSITEIbHOCTD; .
¢busnueckoi CYIIHOCTH
- UHTEepeC K PpasIuuHbIM cdepam .
s HaOJII01aeMBIX SIBIICHUI
npodeCcCHOHATIBHOM 1€ TETbHOCTH,
MHUKPOMUDA, MakpoMupa u
-  TOTOBHOCTbL H CIOCOOHOCTH K ]
Merammpa; NIOHMMAaHUE  poJid




00pa30BaHUIO U caMOOOPa30BAHUIO
Ha NPOTSKEHUU BCEH XKU3HH.

MeTaHp CAMCTHBIC PE3YyJIbTAThl JOJIKHBI
OTpaXaThb:

OBnanenue YHUBEPCAIbHBIMU
y4eOHbIMU [103HABATEIbHBIMU
JIEHCTBUSIMU:

a) 6a30BBIC JJOTUUECKHUE ICUCTBUS:

CaMOCTOSITENIbHO  (OPMYJHPOBATh U
AKTyaJIM3UPOBATh npooiieMy,
paccMaTpuBaTh ee BCECTOPOHHE;
YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK
WIK  OCHOBAaHWS I  CpPaBHEHUS,
KJaccuukanum u 000011IeHN;
OTIPE/ICIIATh Leau JIEATEILHOCTH,

3aJaBaTh TapaMeTpbl M KPUTEPUU HX
JOCTHIXCHUA, BBISABJIISATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpruBaCMbIX SBJICHHAX; BHOCHUTH
KOPPEKTHBBI B JICSITEIIBHOCTD, OIICHUBATh
COOTBETCTBHE  pE3yJIbTATOB  IEIISIM,
OLICHUBATh PHCKH TIOCJICICTBHM
ACATCIIBHOCTH,; PAa3BUBATb KPCATUBHOC
MBIIUICHUE TPH PEIICHUH KU3HCHHBIX
npo0Jem;

0) 0a30BbIC HCCIIE0BATEIIbCKUE
JIEUCTBHUS:
- BJIQJICTh HaBBIKAMH  y4eOHO-

HCCIIEN0BaTENbCKOMN u MPOEKTHOMN
JIeATETbHOCTH, HAaBBIKAMHU DPa3pelICHUs
npo0Jem;

- BbBEBJEITH MPUUYUHHO-CIICACTBCHHBIC

CBA3M UM  aKTyaJIM3UpoBaTh 3ajady,
BBIIBUTAaTh TUIOTE3Y €€ pEIICHHs,
HaXOJUTh apryMEHTBI TUISt
JI0Ka3aTeNNbCTBA CBOMX  YTBEPKICHMI,
3aJaBaTh apaMeTpel M  KpPUTEpUHU
peleHus;

- aHaJIM3UpoOBaTh IIOJIYYCHHBIC B XO/€C

pemiCHUA 3agadun PE3YJIbTATHI,
KPUTHYCCKU OLICHHUBATH nx
AOCTOBCPHOCTD, IMPOTHO3UPOBATH

HN3MCHCHHUEC B HOBBIX YCIIOBUAX;

- YMETh NEPCHOCUTDH 3HaHUA B
IMO3HaBaTCJIbHYIO n IMPaKTUYICCKYIO
YacCTH KU3HCACATCIIBHOCTH,

- yMEThb MWHTETPpUPOBATh 3HAHUSA U3
pa3HBIX MIPEIMETHBIX 00JIACTEH;

- BBIIBUT'aTb HOBBIC HJACH, IPEIiararb
OPUTMHAJIBHLIC TTIOAXO0AbI U PCIICHU S,

aCTPOHOMHUHM B IIPAaKTHYECKOU
JESATEIIBHOCTH YeJI0BEKa U
JalbHENIIEM HAy4YHO-TEXHUYECKOM

pa3BuTuM, pomu  QU3MKH B
¢dbopmupoBaHUHM  Kpyrozopa @ u
(bYHKIMOHATILHOM IPaMOTHOCTH
YeJI0BeKa ISt peteHus
NpaKTHYECKUX 3a7a4;

I1P6 2. CdopmupoBaHHOCTH

YMEHHI pacrio3HaBaTh (pU3nveckue
SIBJIICHUSL (TIPOLIECCHI) W OOBSICHATH
X Ha OCHOBE M3YUYEHHBIX 3aKOHOB:
PaBHOMEPHOE ¥ PaBHOYCKOPEHHOE

PSIMOJIMHEHHOE JIBIDKEHHE,
CcBOOOJHOE TAJICHHUE TEJI, IBHKCHUE
o OKPY>KHOCTH, HUHEPLIUS,
B3aNMOJICHCTBHE TeJl,
KoJieOaTenbHOe JIBIKEHHE,
pE30HAHC, BOJHOBOC JIBHKCHHC,
muddyszus, OpOYHOBCKOE

JBUKEHHUE, CTPOEHHUE JKUJKOCTEH U
TBEPABIX TeJN, W3MEHEHHEe O0beMa
TEJI IPU HarpeBaHUM (OXJIAXKICHUN),
TEIUIOBOE paBHOBECHE, HCIApEHHE,
KOHJICHCALUs, IUIaBJICHUE,
KpUCTAILIN3AIHS, KHUIICHUE,
BJIAJKHOCTh BO3/1yXa, CBSI3b CPEIHEHN
KMHETUYECKOW JHEPTUU TEIJIOBOIO
JBIDKEHUST MOJIEKYJT C aOCOJIFOTHOM
TeMIIepaTypoii, MOBBIIIIEHUE
JTaBJICHUS ra3a Mpu ero HarpeBaHuU
B 3aKpbITOM COCYZ€, CBSI3b MEXKIY
napaMeTpamMM COCTOSIHMSI rasza B
U30IpoLECCax; DJIEKTpU3auus Tell,
B3aUMOJICICTBUE 3aps0B,
HarpeBaHue MPOBOJHHKA C TOKOM,
B3aHMOJICHCTBHE MarHuToB,
ANEKTPOMAarHUTHAs WHIYKIIHS,
NeIICTBME MAarHUTHOrO TMOJds Ha
MIPOBOJHUK C TOKOM U JABMXKYIIHHCS
3aps, AIIEKTPOMAarHUTHBIE
KoJie0aHus u BOJIHBI,
NPSAMOJIMHENHOE PacIpOCTPaHEHHUE
CBETa, OTPAKEHUE, IPEIOMIICHHUE,
uHTepepeHus, AUPpakuus U
noJiApu3alusl  CBETa, JUCHEPCUSA
CBeTa; dboTornekTpruyecKuit
3¢deKT,  CBETOBOE  JIaBJICHUE,
BO3HHUKHOBEHUE JMHEHYaToro
CIEKTpa aToMa BOJOPO/JA,
€CTeCTBEHHAass U  MCKYCCTBEHHas
PaIMOaKTUBHOCTH;

I1PO 3. Bianenune




- MPOSIBIIATE  CIIOCOOHOCTh WX
HWCIONB30BaHUA B IIO3HABATEIBHON H
COLMAIIBHOW MPAKTHUKE;

-IIPOABJIATDH CIIOCOOHOCTh UM T'OTOBHOCTH
K CaMOCTOATCIIbBHOMY IIOUCKY MCTOJ0B

peleHHs PaKTUYECKUX 3ajad,
MMPUMCHCHUTIO PAa3IMIHBIX METOOOB
MIO3HAHUS;

- CTaBUThb 5 ¢dbopmynrpoBath
COOCTBEHHBIC 3aJauu B
0o0pa3oBaTelbHOM  JESATENBHOCTH U
JKU3HEHHBIX  CUTYallMsX;  BBISBIATH

MNPUYIUHHO-CIICACTBCHHBIC CBA3UM W JIA
J0Ka3aTrcCIbCTBa CBOHUX YTBCp)KﬂCHHﬁ,

3aJaBaTh apaMeTpbl U  KPUTEpUHU
pelIeHUsT  aKTyaJlu3upoBaTh  3ajady,
BbIIBUTaTh TUIOTE3Y €€  pElICHus,

HaxXOoAUuThb apryMCHTBI;

- AaHaJIM3UpPOBaATh IIOJYYCHHBIC B XO/C

PCUICHUA 3aJa4n PC3yJbTaTHhI,
KPUTHYCCKU OLICHMBATH nux
JAOCTOBCPHOCTD, IIPpOrHO3UpPOBAThb

W3MEHEHUE B HOBBIX YCIIOBUSIX; JaBaTh
OLIEHKY HOBBIM CHUTYalMsIM, OLIEHUBATh
PUOOPETEHHBIN OIIBIT;

- paszpabatbIBaTh
po0IIeMbI c y4EeTOM aHaym3a
UMEIOIINXCS MaTepHalbHbIX u
HEMaTepUaIbHBIX PECYpCOB; CTaBUTh
npobiaemMbl M 33JayM, JOITyCKarolue
AJIbTCPHATUBHBIC PCIICHUA

I1IJ1aH peHICHUs

OCHOBOIIOJIararomuMmn

¢buznyeckumMu HMOHATHAMHU u
BEJIMYMHAMH, XapaKTEePU3YIOLIUMHU
¢busnyeckue IIPOLIECCHI
(cBSI3aHHBIMM € MEXAHMYECKUM

JIIBIDKCHHEM, B3aHMMOJICHCTBHEM TEII,
MEXAHUYECKUMH KOJIEOAHUSIMH U
BOJIHAMH; aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM BEILECTBA, TEILIOBBIMU
MpOIECCaMH;  DJIEKTPUYECKUM U
MarHUTHBIM MOJISIMH,
BJIEKTPUYECKUM TOKOM,
INEKTPOMArHUTHBIMH KOJICOAHUSIMH
u BOJIHAMU; OITUYECKUMH
SIBJICHUSIMU, KBAHTOBBIMU
SIBICHUSIMU, CTPOCHHEM aTroMa |
aTOMHOTO sapa,
Pa0aKTUBHOCTHIO); BJIaJICHUE
OCHOBOMOJIarafOIIMMHU
aCTPOHOMHUYECKUMHU MMOHATHUSIMH,
MO3BOJISIFOIIMMHM ~ XapaKTepU30BaTh
MPOIECChl,  MPOUCXOMASNIME  Ha
3Be3/1aX, B 3BE3JHBIX CHCTEMax, B
MEKTaJIaKTUUECKOM cpene;
NIBIDKEHUE HeOECHBIX Ten,
9BOJIIONMIO 3Be3]] U BeceneHHoii;

[1P6 4.
3aKOHOMEPHOCTSIMH, 3aKOHaMH H
TEOpUSIMU  (3aKOH  BCEMHUPHOIO
tarotenus, I, II u III 3akoHBI
HeroTona,  3akOH  COXpaHEHHs
MEXaHUYECKOM  DHEPIuH, 3aKOH
COXPAaHEHHUS HMITyJIbCca, MPUHLHUII
CYyHeprno3uluid  CHJ,  [PUHLHUI
PaBHONPABHOCTH  MHEPLHUATBHBIX
CUCTEM OTCYETa; MOJEKYJISAPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHUS
BEIIECTBA, Fa30BbIE 3aKOHBI, IEPBBIN
3aKOH  TEpPMOAMHAMUKH;  3aKOH
COXPAaHEHHUS IIEKTPUYECKOTO
3apsga, 3akoH Kynona, 3akoH Oma
JUIsL ydacTKa 1enu, 3akoH Oma s

Branenue

MOJHOM  DJIGKTPUYECKOW  LIenH,
3akoH Jlxoyns - JleHma, 3akoH
3JIEKTPOMArHUTHOMN WHTyKIIAH,

3aKOH COXPAaHEHMs JHEPIHH, 3aKOH
MPSIMOJIMHENHOTO paclpOCTPAHEHHUS
CBETa, 3aKOH OTPAXKEHUsA CBETA,
3aKOH IIPEJIOMJICHHSI CBETa; 3aKOH
COXpaHeHUs JHEPIHUH, 3aKO0H
COXpaHEHUsT  HMIYJbCa,  3aKOH
COXpaHeHUs AIIEKTPUYECKOT0
3apsga, 3aKOH COXPAaHEHHUS
MaccOBOI0 4MCiIa, ocTynarsl bopa,




3aKOH paJMOAKTUBHOIO paclaja);
YBEPEHHOE HCII0JIb30BaHHE 3aKOHOB
U 3aKOHOMEPHOCTEW IIpUM aHau3e
(bu3NYeCKUX SIBICHUH U IPOLIECCOB;

I[IP6 6. Bnamenue OCHOBHBIMH
METO/JIaMH  Hay4yHOTO  TIO3HAHWUS,
HCIIOJIb3YEMBbIMH B dusnke:
IPOBOJUTH TPSIMbIE M KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEIUYHH,
BBIOMpAsi ONTUMAJBHBIM  CIOCOO
M3MEpPEHUS M UCIOJIb3Ysl U3BECTHBIC
METO/bl  OLIEHKH IOTPEUIHOCTEH

HU3MEPEHUH, IIPOBOJUTH
UCClIeI0BaHNe 3aBUCUMOCTEH
¢buzneckux BEJIMYNH c
UCIIO0JIb30BaHUEM HPSMBIX
WU3MEPEHHUI, OOBSICHITH
HOJyYEeHHbIE pe3yJbTaThl,

UCTIONB3Ysl  (PU3UYECKHEe TCOPHH,
3aKOHBI W TIOHATUS, W JIeNaTh
BBIBOJBI,  COONIIOAATH  MpaBHIIA
0e30MmacHOro Tpyaa npu
MPOBEICHUU  HUCCIEJOBAHUN B
paMKax y4eOHOro SKCIepUMEHTa H
y4eOHO-UCCIIeI0BATENbCKOM

NESTENIbHOCTH C  HCIOJIb30BAHHEM
U (HPOBBIX U3MEPHUTEIbHBIX
YCTPOWCTB u 1abopaTopHOTO
obopynoBanus; cHOPMUPOBAHHOCTD
peICTaBICHUIA 0 MeTOoJ1aX
MOTYYEHUS HAyYHBIX
ACTPOHOMUYECKUX 3HAHMIA,

[TP6 7. ChopmupoBaHHOCTH YMEHUS
peliaTh pacyeTHbIe 3aadd C SIBHO
3aIaHHONU  (PU3UYECKON MOJIETBIO,
UCTIONB3Ysl (U3NYECKUE 3aKOHBI U
MPUHIMITEI; HAa OCHOBE aHaJIN3a
yCIIOBUS 3aaun BBIOMpATh
(U3HYECKYI0 MOJCNb, BBIJCIATH
(u3nueckre BeTUYUHBI U (OPMYIIBI,
HEOOXOIUMBIE JII €€ pEIICHHS,
MPOBOJUTH pPAacyeThl U OIICHUBATH
PEATBHOCTH TOJTYYSHHOTO 3HAYCHUS
(u3MUecKoil  BENMYUHBI, pelIaTh
KaueCTBEHHBIC 3aJ]a4M, BBICTPaNBas

JIOTUYECKU HEMPOTUBOPEUUBYIO
LIEMIOYKY PacCyXJICHUN C OMOpOr Ha
W3y4YEHHbIE 3aKOHBI,

3aKOHOMEPHOCTH M  (pu3Mveckue
SIBJIICHUS

OK 02.
Hcnonp3oBats
COBPEMEHHEIE

JIMYHOCTHBIE PE3YJIbTATHI JOJIKHBI
OTpaXXaTb B 4aCTU ECHHOCTH HAYYHOI'O
ITO3HAHUA !

IIP6 5. VYMeHue yudUTHIBATh
IPaHULBl IPUMEHEHUS M3YUYEHHBIX
¢buznyecKux MoJEeNei:




CpeICTBa MOUCKA,
aHaym3a

Y MHTEPIIPEeTaIUN
nHpopmaruu

"
nH(pOpMaLIOHHbIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 33/1a4
npo¢eCCHOHATBHO
U IeITeNbHOCTHU

- ¢(OpPMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U
00LIECTBEHHON PAKTUKH, OCHOBAHHOT'O
Ha JTHAJIOTe KYJIbTYP, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIbTYPHOM MHPE;

- COBEPIIICHCTBOBAHUE SI3LIKOBOM 1
YUTATEIbCKON KyIbTYPhI KaKk CPEACTBA
B3aUMOJICHCTBUS MEXKIY JIFOJIbMH U
MO3HAHUS MUPA;

MertanpeaMeTHbIe pe3yabTaThl JOJIKHbI
oTpaxkath: OBJIaJIecHUE YHUBEPCATbHBIMU
y4eOHBIMU MTO3HABATEIBHBIMU
JNEUCTBUSMU:

B) pabota ¢ uHpopMaIuei:

- BJIaJIETh HaBbIKaMU MOJTy4EHUs
nH(pOpMaIIUU U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEILHO OCYIIECTBIATh
MOUCK, aHAJIN3, CUCTEMATU3ALNIO U
UHTEPIpETAN0 HHPOPMALIUU
pa3IMYHbIX BUIOB U (popm
IIpEJICTaBICHMUS;

- C03/1aBaTh TEKCThI B PA3JIMYHBIX
dbopmarax ¢ yueToM Ha3HAUYCHUS
uHOpMaIIUU U LIEIEeBOI ayIuTOpHH,
BbIOMpasi ONTUMANbHYIO (hOpMy
NPECTaBICHNUS U BU3yaTH3alUH;

- UCTIOJIh30BATh CPEACTBA
WH(OPMALIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B
pEIIeHNH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX U OPraHU3alluOHHBIX
3aja4 ¢ coOMoAeHreM TpeOoBaHU
SPTrOHOMHKH, TEXHUKHU 6630HaCHOCTI/I,
THTHUEHBI, pecypcocOepekeHus,
IMPAaBOBBIX U OTUYCCKHUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MaCHOCTH;

- BJIAACTh HAaBbIKaMH pacCIiO3HABaHHA U
3alUThl HPOPMAIIUH,
nH(pOpMaITMOHHOM 0€30MMacHOCTH
JUYHOCTH

MarepuaibHas TOYKa,
VMHEpLHAIbHAsT CHCTEMa OTCYETa,
HJIealbHbIN ra3; MOJAEIU CTPOCHUS
ra3oB, )KMJIKOCTEH U TBEPABIX Tell,
TOYEUYHBIN DJIEKTPUYECKUH 3apsl,
sepHast MOJIETIb aToMma,
HYKJIOHHAs1 MOJZIEJIb aTOMHOTO S1pa
IPU pPELIeHUU PU3NUECKUX 3a]1a4;

I1P6 9. ChpopmupoBaHHOCTH
COOCTBEHHOM MO3UINH 10
OTHOILICHHIO K (pr3nyecKon
nH(pOopManuy, MoIy4aeMoi 13
pa3HbIX HCTOYHUKOB, YMEHHI
MCTIONIb30BATh U(POBHIC
TEXHOJIOTUH IS TIOUCKA,
CTPYKTYPHPOBaHHUsI, HHTEPIPETALIUH
¥ TIPE/ICTaBICHUS YUeOHOH U
Hay4YHO-TIONYJIIPHOH HH(pOpManuy;
pa3BUTHE YMEHUN KPUTUIECKOTO
aHaJIM3a MOoTyYaeMoi nHpopManun

OK 03.
IInanupoBars

Y pealn30BbIBATh
coOCTBEHHOE
po¢eCCHOHAIIbH
oe

Y JIMYHOCTHOE
pa3BuTHE,
peanprUHUMATEN

JOJDKHBI
JTyXOBHO-

JInuHOCTHBIE  PE3yJbTaThI
OTpaxkaTb B 4acTH

HPABCTBEHHOTI'O BOCITUTAHMUSL:
- CIIOCOOHOCTH OIIEHHMBATh CUTYAlUIO U
NPUHUMATh  OCO3HAaHHBIE  pELIEHUS,
OpPUEHTUPYSCh Ha MOpaJbHO-
HPABCTBCHHBIC HOPMBI U LICHHOCTH;

-OCO3HAHHUC JIUYHOI'O BKJIaa B

I1P6 9. CpopmupoBaHHOCTH
COOCTBEHHOM MO3MUIINHU TIO
OTHONICHUIO K (PU3NYECKOM
uH(pOpMaIMH, OTy4aeMon U3
pa3HBIX HCTOYHUKOB, YMEHHHA
UCIOJIb30BaTh U (PPOBLIE
TEXHOJIOTUH IS TIOMCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETALIUN




BCKYIO MOCTPOCHHUE YCTONYMBOTO OYIyIIEro; Y TIPEJICTaBJICHUS YIeOHOM 1
JeSITeNIbHOCTD MetanpeameTHble Pe3yJIbTaThl Hay4HO-TIONYJISIpHON MH(pOpMAIUY;
B TOJKHBL OTpakaTh: OBlajgeHue pa3BUTHE YMECHHI KPUTUIECKOTO
npodeccuoHanbH YHUBEPCAJIbHBIMU PETYJIATUBHBIMU aHaJIM3a Moy4aeMoi HHpopMaIuu
oii cepe, JeHCTBUSAMU:
HCITOJIb30BATH a) cCaMOOpraHu3alus:
3HAHUSA 110
HpaBOBOﬁ - CaMOCTOSATECIIBHO OCYIICCTBIIATD
1 (pUHAHCOBO MO3HABATEJIbHYIO JESTEbHOCTD,
IPAMOTHOCTH BBISBJISITH MPOOJIEMBI, CTABUTH U
B Pa3IMUHBIX dbopMynnpoBaTh COOCTBEHHBIE 3a/1a4H B
SKU3HEHHBIX 00pa3oBaTebHON e TEIHbHOCTU U
CUTYyaIHsIX JKU3HEHHBIX CUTYaLUsX;

- CaMOCTOSITENIEHO COCTAaBIISATh

IUIaH PelIeHus MPOOJIEMBI C yUeTOM

UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX

BO3MOXHOCTEH

U TIPEIOYTEHUII;

- JlaBaTh OLIEHKY HOBBIM

CUTYaIIHSIM;

C1oco0CTBOBAaTh POPMUPOBAHUIO H

MIPOSIBIICHUIO IIIMPOKOM SPYAHIINH B

pa3HbIX 00JaCTIX 3HAHUH, TOCTOSTHHO

MOBBILIATH CBOM 00pa30BaTEIbHBIN U

KyJIbTYPHBIH YPOBEHbD;

0) CAMOKOHTPOJIb:

MCIIOJIb30BaTh IPUEMBbI pedIeKCHH TS

OIICHKY CHTYAaIIH, BEIOOPA BEPHOTO

pelieHus;

- YMETh OIEHUBATh PUCKH U

CBOEBPEMEHHO MPUHUMATh PEIICHUS 110

WX CHIKCHHIO
OK 04.

JIMYHOCTHBIE PE3YIBTATHI JOJKHBI ITP6 10. OBnagcHWEe yMCHHSIMH
a(bq)eKTmeo OTpakaTh B YaCTH LIEHHOCTHU HAyYHOTO paboTath B rpynme ¢
B3aMMOJICHCTBOB

aTb ¥ paboTaTh B
KOJIJICKTHBE U
KOMaH e

IIO3HAHUA:

-OBJIa/ICBaHNE HABbIKAMU Y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON 1
COIIMAJIbHOM JIeATEIILHOCTH;

MeTaHpe)IMeTHBIe PE3YIBbTATHI JOJIKHBI
OTpaXKaTh: OBJ'Ia,Z[eHI/IC YHUBCPCAJIbHBIMU
KOMMYHHKAaTHBHBIMU JIGI\/'ICTBI/ISIMI/Ii

0) COBMeCTHas JIeATeIbHOCTD:

- MMOHUMATh U UCIIOJI30BATh
IIPEUMYIECTBa KOMAaHAHON U
UHAUBUAYAIbHON paboOThI;

- BBIOMPATh TEMATUKY U METOJIbI
COBMECTHBIX JICHCTBHI C YYETOM OOIIHUX
MHTEPECOB, U BO3MOKHOCTEN KaXKI0TO
YjIeHa KOJIJICKTHBA;

BBIITOJTHCHHUEM PA3JIMYHBIX
COLIMATILHBIX POJICH, MIIAHUPOBATH
paboTy TPyNIIbI, palliOHAIBHO
pacmipenensrhb AesITeNbHOCTD B
HCCTAaHJAPTHBIX CUTyallHuAX,
a/ICKBATHO OIICHUBATh BKJIA](
KaXXJ10ro nu3 y4aCTHHUKOB I'PYIIIIBI B
pelIeHrne paccMaTpuBaeMon
pOOIeMBI




- IIPUHUMATH LIEJIU COBMECTHOMN
JEATEIIBHOCTH, OPraHU30BBIBATH U
KOOPJMHHUPOBATH JEHCTBUSA 110 €€
JOCTHKEHHIO: COCTABIIATh IUIaH
JIEHCTBUM, paCIPeNeIsATh POJIU C y4ETOM
MHEHMH y4aCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHON pabOTHI;

-OLICHUBATh Ka4€CTBO CBOETO BKJIA/1a U
Ka)XJIOTO yYaCTHUKA KOMaH/IbI B OO
pe3yJbTaT 1o pazpaboTaHHBIM
KPUTEPUSIM;

-IpeaIaraTb HOBbIE IIPOEKTHI,
OLICHUBATH UJIEU C TIO3ULIMU HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON
3HAYUMOCTH; KOOPAUHUPOBATH U
BBINOJIHATH pabOTy B YCIOBUSAX
peanbHOro, BUPTYaJIbHOIO U
KOMOMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

-OCYIIECTRIISATh TIO3UTHBHOE
CTpaTeru4ecKoe IOBEACHHE B
Pa3IMYHBIX CUTYAIUSX, IPOSIBIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITH
UHUITUATHBHBIM.

OBJ'Ia,Z[eHI/Ie YHHUBCPCAJIbHBIMU
PEryJIATUBHBIMU HGfICTBHSIMI/II

T) IPUHITHE CeOsl U IPYTHX JIIOICH:

- IPUHUMATHh MOTHBBI U aPTYMEHTBI
JIPYTHX JIIO/IeH IPU aHATHU3e
PE3yJIbTaTOB JIEATEIbHOCTH

OK 05.
Ocy1iecTBIAThH
YCTHYIO U
MMUCbMEHHYIO
KOMMYHUKAIIIO
Ha TOCyJapCTBEHHOM
s13b1Ke Poccuiickoi
denepanuu ¢
y4eToM
ocobeHHOCTEH
COIIMAIIEHOTO U
KYJbTYPHOTO
KOHTEKCTa

JIMYHOCTHBIE PE3YJIbTAaThI JOJI2KHBI
OoTpaxxaTb B 4YaCTH  OCTCTUYCCKOI'O
BOCITMTaHUA:

- ACTETHYECKOE OTHOIIEHHWE K MHpY,
BKJIIOYash 3CTETUKY ObITa, HAy4HOTO

u TEXHUYECKOTO TBOpPYECTBA,
criopra, Tpyda W OOIIECTBEHHBIX
OTHOIIICHUH;

B obmactu MaTPUOTUYECKOTO
BOCIIUTAHUS POSIBIISATH:

-[IEHHOCTHOE OTHOIIICHUE K
TrOCYIapCTBEHHBIM CHMBOJIaM,
HUCTOPUYECKOMY u MIPUPOTHOMY
HACJIEJIUI0, TAMSATHHUKAM, TpPaaUIUIM
HapoJ0B Poccun, JIOCTUKEHUSIM

Poccun B Hayke, MCKyCCTBE, CHOpPTE,
TEXHOJIOTHUSX U TPYIE;
MertanpeaMeTHbIE pe3yJIbTaThl TOKHBI
OTpaXKaTh: OBnanenue
YHUBEPCAIbHBIMU KOMMYHHKATHBHBIMU
JICCTBUSMU:

a) oO1eHue:

I1P6 1. CopMupOoBaHHOCTH
MIPEACTABICHUN O POJIM U MECTE
(U3MKH ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa, 0 CUCTEMOOOPa3yIoLIel pou
(U3MKN B pa3BUTHUU E€CTECTBEHHBIX
HayK, TEXHUKH W COBPEMEHHBIX
TEXHOJIOTHM, O BKJIAJE POCCHIUCKHX
1 3apyOeXHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH; TOHUMaHUE
¢bu3nveckoil cymHocT!
HaOJIIOJaeMBIX SABJICHUH
MHUKPOMHUPA, MAKPOMHpA U
Merammpa; IOHUMaHue PoJIn
aCTPOHOMMHU B MPAKTUUECKOM
NeSITeIbHOCTH YeJloBeKa U
JanbHEeHIIeM HayYHO- TEXHUYECKOM
pa3BUTHH, posn ¢bu3ukn B
(hopMHUpPOBaHUU KPYyro3opa
(YHKIIMOHAJILHON TPAaMOTHOCTH
YeJIoBeKa ISl PeLIeHUs
IIPAKTUYECKHX 33134




- OCYUICCTBJIATDH KOMMYHUKaIUu
Bcex cdepax KU3HH;

BO

pPa3BEPHYTO M JIOTUYHO M3JIararhb
CBOIO TOYKY 3pEHUs C
HCII0JIb30BAHUEM SI3BIKOBBIX CPEJICTB

OK 07.
Conei JInyHOCTHBIE PE3YNIBTATHI JOJIKHBI I1P6 8. ChopMHpPOBaHHOCTH YMEHHS
0JIeICTBOBATh
A OTpa)kaTh B YACTU HKOJIOTUYECKOTO IPUMEHSATD MTOJyYEHHbIE 3HAHUS
COXPaHEHUIO .
P . BOCITUTAHUS: JUTSE OOBSICHEHUS yCIIOBUI
OKpY’Karolen
Py m . OpOTeKaHus (PUINYECKUX
cpenpl, - ¢hopMHPOBAHHOCTH IKOJIOTUYECKOM -
SBJICHUH B TMpUpOAC U  JUIS
pecypcoc6epe}KeH KYJbTYPbI, IOHUMAaHNUEC BJIUAHUA
OPUHATUS ~ MPAKTHUYECKHUX
M0, TPUMEHSATDH COIIMAIbHO-3KOHOMUYECKUX ITPOLIECCOB . .
. . | pelIeHU B IIOBCEIHEBHOM KU3HU
3HAHUS Ha COCTOAHHEC NPUPOJHOU U CONUAIIBHOU
6 Ui obecrieyeHus: 0e30MacHOCTH
00 U3MEHEHUH cpenbl, OCO3HAHUE II100aJIbHOTO npn  obpamemmm ¢
KJIMMAarTa XapakTepa 3KOJIOTHIYCCKUX HpO6HCM;
’ OBITOBBIMH ITPUOOPAMHU U
ngHHHHH - IVIAHUPOBAHHKE M OCYIIECTBICHUE TEXHUYECKUMH YCTPOHCTBAMH,
€pEKIUBOTO = - o
p JACUCTBUHU B OKPYKAIOUICH CPEAC HA COXpaHEeHYs 340pOBbi U
TIPOU3BOACTEA, OCHOBE 3HAHHS LieNIeH YCTOHYMBOrO COGIIFOICHUS] HOPM DKOJIOTHYECKOTO
3®?6KTHBHO Pa3BUTHA YCIIOBCUYCCTBA,; AKTUBHOC IIOBEICHUS B OKPY)KaI-OH_[eﬁ cpene;
JICHCTBOBATD B HerpusATHE NeHCTBAIH, NPUHOCAIIHX NMOHMMAHHE  HEOOXOTMMOCTH
Ype3BbIYANHBIX . .
P BPEI OKPYXKarolIeu Cpene NPUMEHECHUS JOCTHKEHUH (PU3NKH
CUTYaIUsAX J
yan Y TEXHOJIOTUH JIJIs1 PallMOHAIBHOTO
IPUPOJONOIB30BAHMS
IIK 1.1. | OBnageHue YHUBEPCAIbHBIMH | YMCHUSA:
[IpouzBoauTh KOMMYHHUKATHBHBIMH - MIPOU3BOIUTH WCTIBITAHUA,
MOHTaX, HAaCTPOUKY, | meficTBHAMM: IIPOBEPKY u MIPUEMKY
IIPOBEPKY 0) cCoBMeCTHasI IeSITEbHOCTD! obopynoBanus UTKC;
(GYHKIIMOHUPOBAHUSA | - BEIOMpAaTh ~ TEMaTMKy M MeTOibl | -~ HPUMEHATh CPEACTBA M3MEPEHMI
4 COBMECTHBIX JIeHcTBHIl ¢ yderoM oOumx | XapaKTCPUCTHUK (GyHKIMOHUPOBAHUS
KOH(UTypUpOBaHHE MHTEPECOB, M BO3MOXHOCTeH Kaxjporo | JJICKTPUYCCKHUX LCNEH U CUTHAJIOB
obopynoBaHus YJIeHa KOJIJIEKTHBA, UTKC
HH(OPMAIMOHHO- - OLGHMBATH KadeCTBO CBOCro BKiaga u | SHoandi:
TENIEKOMMYHUKAIHO o | -
y 1 KKIOr0 YYaCTHHKA KOMaHIbl B OOIIWi HIPUHITAIIOB neperain
HHBIX  CHCTEM | .
. pe3yJIbTar 1Mo pa3paboTaHHBIM KPHUTEPHSIM; nngopmammn 8 UTKC;
ceTel - BUJIOB U XapaKTEPUCTHUK CUTHAJIOB
OsnaneHne YHUBEPCATbHBIMU
. _ B UTKC,;
PEryJIATUBHBIMU JCUCTBUAMU: BUIOB TIOMEX B KAHANAX CBSA3M
B) OMOLIMOHAIIbHBIN HHTEILICKT: WTKC ¥ METO0B 3aIIHTE OT HUX:
b
- CaMOCO3HaHHSI, BKJTFOYAIOIIETO
CIIOCOOHOCTH MTOHUMATh cBOE
IMOLIOHAIBHOE COCTOSIHUE, BUJICTh
HAIPaBIICHUS pa3BUTHS CcOOCTBEHHOM
IMOLIMOHAIIBHON Cepbl, OBITH YBEPESHHBIM B
ce0e;
- CaMOpETyJHPOBAHUs,  BKJIIOYAIOIIETrO
CaMOKOHTPOJIb, yMEHHUE OPHHUMATh
OTBETCTBEHHOCTh 32 CBOE  IOBEICHHUE,
CIIOCOOHOCTH a/IaTITUPOBATHCS K
IMOLIMOHAIBHBIM H3MEHEHHUSIM U TIPOSIBIISATh
THOKOCTB, OBITH OTKPBITHIM HOBOMY;
K 1.2 OsnaneHue YHUBEPCAJIBHBIMH | YMEHHS:
OcyiecTBiATh PeryJIATUBHBIMU JCHCTBUSMHU: - MPUMEHSTHh CpPEACTBa H3MEPEHUN
JUArHOCTUKY 0) CaMOKOHTPOJIb: XapaKTePUCTHK (QyHKITUOHUPOBAHHUS




TEXHUYECKOT'O - JlaBaTh OIEHKY HOBBIM CHTyalUsM, | 3JICKTPUUECKUX LIENE U CUTHAIOB
COCTOSIHUSI, TIOMCK BHOCHTh KOPpEeKTHBEI B jaestensHOCTh, | UTKC

HEUCIPABHOCTEN U OLICHUBAThL  COOTBETCTBUE  pE3yIbTAaTOB | 3HAHMS

pEMOHT LEISIM; - Pa3sHOBHJHOCTEN JIMHUN Tiepenad,
OGOPYIIOBaHI/IH - BJaJeTh HaBBIKAMH IIO3HABaTEIbHOM KOHCprKHI/Iﬁ H  XapaKTCPUCTHUK
MH(OPMAIIHOHHO- peduieKcuy Kak OCO3HAaHMS coBepiiaeMmbix | JICKTPUYCCKHX W ONTHYCCKUX
TENEKOMMYHHUKALMO | neficTpuii H MBICAUTENbHBIX MPOLECCOB, Hx | KAOCIeH CBS3H;

HHH)E CHCTCM 1 pe3yabTaTOB U OCHOBAHUA,

ceTen

ITIK 1.3. IlpoBoauth | OBnaneHue yHHMBEPCAIbHBIMH YYEOHBIMM | YMEHHS:

TEXHUYECKOE [IO3HABATEIIbHBIMU ICUCTBUAMMU: - TpoBepATh (PYHKIIMOHHUPOBAHHE,
o0CTyXKUBaHUE 0) 6a30BBIE HCCIENOBATEIBCKUE ACHCTBUS: MPOU3BOAUTH peryanupoBKy 54
000py0BaHuU - CTaBUTh H (hOPMYJIUPOBATH COOCTBEHHBIC | KOHTPOJb OCHOBHBIX ITapaMETpPOB
UH(POPMALOHHO- 3ama4yn B 00pa3oBaTenbHON AEATENbHOCTH U | ICTOYHUKOB IATAHHA
TEJIEKOMMYHUKAIHNO | sk 3HEHHBIX CHTYAISX; paguoanmaparyphl;

HHBIX CHCTEM H 3HAHUS:

ceTen

- craBuTh  mpoONeMbl W 3ajauw,

JOITYCKaromue aJlbTCPHATUBHBIC PEIICHUA.

- Pa3HOBHUIHOCTCH JIMHUHN Tepenad,
KOHCTp}IKIII/II/I 158 XapaKTepI/ICTI/IK
JMEKTPUYSCKUX U ONTHYCCKUX
KaOeJIeH CBSI3H;




2. CtpykTypa u coaepkaHue 001eo0pa3zoBaTeIbHOr0 y4eOHOT0 MpeaMeTa

2.1. O6bem yuebHOro npeamera u Bubl yaeOHOM padoThI

Bunx yuebnol paboThl

O0BeM B yacax

O6Bem oOpa3oBaTeIbLHON IPOrpaMMbl Y4eOHOTO MTpeaMeTa 134
B TOM YHCIIE:

1. OcHoBHOE conepKaHue 100
TEOpEeTUICCKOe 00yICHHE 54
MPAKTUYECKHE 3aHITHS 26
nabopaTopHEIE 3aHATHS 20
2. TIpodeccroHanbHO OPUEHTUPOBAHHOE COJIEPIKAHKE 32
B TOM YHCIIE:

TeopeTuyeckoe o0ydeHue 12
MPaKTUYECKHUE 3aHATH 16
nabopaTOpPHBIE 3aHITHS 4
ITpomesxyTounas arrectanus B popme qudpepeHInpoBaHHOTO 3a4eTa 2




2.2. TemaTn4eckuil TIaH U COEpKaHue 00111e00pa30BaTEILHOTO MIPEAMETA

Konapr
KOMIICTCHITUH,
OPMHUPOBAHUIO
Haumenosanue Coneprkanue yueOHOro Marepuaia u GopMbl O0BeM B b pKOTE X
pa3ziesIoB U TEM OpraHu3aIlu JESITeIIbBHOCTH CTYJICHTOB Jacax p
CIOCOOCTBYET
JJIEMEHT
POrpamMMbl
1 2 3 4
Pa3zjnen 1. ®u3uka u MeTobl HAYYHOI'0 O3HAHUS
Tema 1.1 Cojeprkanne y4eOHOro Matepuaia 2 OK 03.
OK 05.
Bsenenue ®usuka - Hayka o npupoze. Haydnsle MeTonsl
O3HAHU OKPY’KaroIlEero MHpA. Pons
HKCIIEPUMEHTA U TEOPUH B MPOIIECCE MO3HAHUS
MIPUPOJIBI. DKCIEPUMEHT B ¢busuke.
MopnenupoBanue  (QU3MYECKHX  SBICHUH W
npoueccoB. Hayunble rumnortesbl. ®@usnueckue
3aKOHBI M TEOpUU. ['paHUIBI TPUMEHHUMOCTH
(GU3HYECKUX 3aKOHOB. [IpWHIIMII COOTBETCTBUSA.
Pomp w wMecto ¢usukun B (HopMHpOBAHHH
COBPEMEHHON HAay4yHOM KapTHUHBl MHUpa, B
MPaKTUYECKON JeSATEIHLHOCTH JII0IeH
Pa3znea 2. MexaHuka 16
Tema 2.1 Copepxannie yueOHOro MaTepuana 4 OK 8%
OK 02.
Kunemartuka Mexannueckoe nBrmxeHre. OTHOCHUTEIHLHOCTH 2 OK 04
MeXaHn4YecKoro aBikeHus. CucreMa OTCUETA. OK 05'
Tpaexropus. [lepemenienue, cKOpocTh (CpeaHsis OK 07'

CKOpOCTh, MIHOBEHHAsl CKOPOCTb) U YCKOpEHHE
MaTepuaibHOW TOYKM, HX NPOEKIMH Ha OCHU
cuctembl KoopauHat. Clio’keHue NepeMEIICeHUN 1
CJIO’KEHHE CKOPOCTEM. PaBHOMEpHOE 51
PaBHOYCKOPEHHOE TPSMOJIMHEWHOE JIBUYKEHHE.
I'paduku 3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH,
YCKOpEHUS, IyTH U NEPEMEILLIEHUS MaTEpUaIbHON
TOYKM OT BpeMmeHU. CBoOOAHOE MaJcHHE.
Yckopenue CBOOOJTHOTO NaJICHNUS.
Kpuonunerinoe JIBUKECHUE. JBr>xenue
MaTepuaibHOW TOYKM IO OKPYKHOCTH C
MOCTOSTHHOW TIO0 MOJYJII0 CKOPOCTBIO. YTJIOBas
CKOpOCTb, JIMHEHHast ckopocTh. llepuoxn m
yactota oOpamenus. LleHTpocTpemuTenbHoe
ycKkopeHue.  TexHudeckue  yCTpoWcTBa U

MPAKTUYECKOE MPUMEHEHHUE: CITUJIOMETP,
JIBW)KEHUE CHApSIOB, LENHbBIE H PEMEHHBIE
nepenayu

B Tom umcne mpakTudyeckux W J1aOOPaTOPHBIX 2
3aHATHI

1. [Ipaktuueckoe 3anstue «lccnenoBanue 2

COOTHOILIEHUS] MEXKY MYTSIMH, IPOUICHHBIMU




TEJIOM 3a [OCIIeI0BaTEIbHbIC PABHBIE
POMEXYTKH BPEMEHU IPU PaBHOYCKOPECHHOM
JIBIDKEHUH C HA4aJIbHOM CKOPOCTBIO, PAaBHOM
HYJIIO».

Tema 2.2

JrnHamuka

Cogepxanue yueOHOro Marepuasa

1.ITpuniun otHocuTenbHOCTH [amwmes. lepBsrii
3akoH Hproorona. HMHepumanbHbIE  CHUCTEMBI
orcyera. Macca Tena. Cwia. Ilpunnun
cynepno3uuu cui. Bropoi 3akoH HeroToHa 11
MaTepuaibHOW TOYKH B WHEPIMAIBHOW CHUCTEME
orcuera (MCO). Tperuii 3akon HproTona s
MaTepuaibHBIX TOYEK. 3aKOH  BCEMHPHOTO
TATOTEHUSL.

2.Cuna Tspkectu. [lepBas kocMuyeckasi CKOPOCTb.
Cuia ynpyroctu. 3akoH ['yka. Bec Tena. Tpenue.
Bunel Tpenust (ImOKOs, CKOJIBKEHUS, KAUCHHUS).
Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIBKEHUST W CHJIa  TPEHHUS  TIOKOS.
Koaddunment tpenus. Cusa cOnpoTUBICHUS TPU
IBKCHUHM Tella B OKUJKOCTH WJIH rase.
[ToctynatensHoe U BpallaTeIbHOE JIBHXKEHUE
aOCOJIIOTHO ~TBEpAOro Teina. MOMEHT CHIIBI
OTHOCUTENIbHO ocu BpamieHus. I[liedo cumbl
VYcnoBust paBHoBecusi TBepaoro Tena B MCO.
TexHuyeckue yCTpOCTBA M MPaKTHUYECKOE
PUMCHCHHE: IO IIITAITHHKH, JIBUKCHHE
HCKYCCTBEHHBIX CITyTHHUKOB.

B ToM umcne mpakTHdeckuX M JabOpaTOPHBIX
3aHATUU

1.ITpakTuyeckas pabota: «/3yueHue IBUKEHUS
Opycka 1O  HAaKJIOHHOW  IUIOCKOCTH  HOJ
JENCTBUEM HECKOJIBKUX CHII».

2. Ilpaxtmueckass pabota: «MccrnemoBanue
YCIIOBUI PaBHOBECHsI TBEPJIOTO TeJla, UMEIOLIETO
OCh BpAIIICHUSI».

OK 01.
OK 02.
OK 04.
OK 05.
OK07.

Tema 2.3

3aKOHEBI
COXpaHEHHUS
MEXAHUKE

Cogepxanne yueOHOro MaTepuasa

1.Mexannyeckass  paboTa U MOIIHOCTb.
Kunernueckas SHEpPTHUsl. IloTenumansHas
SHEprus. 3aKOH COXPAHEHHUS MEXaHUYeCKOU
sHeprun. PabGota CHJIBI TSDKECTH W CHJIBI
ynpyroctu. IlpuMeHeHHe 3aKOHOB COXpaHEHHS.
Hcnonn3oBaHue  3aKOHOB ~ MEXaHMKH IS
OOBSICHEHHUS OBW)KEHUS HEOECHBIX TeJl W ISt
Pa3BUTHUSI KOCMUYECKUX UCCIEAOBAaHUM, TPAHUIIBI
MPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.

2.immynbc  MarepuanbHOW — TOYKH  (Tena),
CHUCTEMBbI MaTEPHAIBHBIX TOYeK. VIMITyIbC CHITBI
Y U3MEHEHHE UMITYJIbCca TeJa. 3aKOH COXPaHEHUs
nmnysibca B HMCO. PeakTuBHOE JBUYKEHHE.
PaGoTta cunel. MomHocTs cuibl. KnHetndeckas
SHeprusi MarepuanbHoi Touku. Teopema 00
W3MCHCHUU KUHETUYECKOU SHEPTHUH.
ITorennumanpHas SHEprus. TloTennuansHas

OK 01.
OK 02.
OK 04.
OK 05.
OK 07.




BHEprus ymnpyro ae(popMHUpOBaHHON MPYKHUHBI.
[loreHuuanbHast ~ 2Heprus  Teida  BOIU3M
noBepxHoctd  3emu.  [loTeHUHMabHBIE U
HCIIOTCHIINAJIbHBIC CHJIBI. CBs13b pa6OTBI
HEIIOTCHIINAJIbHBIX CHJI C NU3MCHCHUEM
MEXaHUYECKOM DHEPruM CHUCTEMBI Tel. 3aKOH
COXPaHEHUS MEXaHUYECKOM sHepruu. Ympyrue u
HEYIpyTrue CTOJIKHOBEHUS. Texnuueckue
yCTpOMCTBA M  MPAaKTHYECKOE MPUMEHEHHE:
BOJIOMET, KONep, TMPYKUHHBIH  MHCTOJNET,
ABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB U PAKCT.

B Tom umcne mpakTHdecKuX W JTaOOPaTOPHBIX
3aHITHU

1.ITpakTuueckoe 3ansatue «M3ydeHue cCBA3M
CKOPOCTEM TeJ PU HEYIIPYTOM yAape».

2.Jlaboparopnoe 3anstue «MccinenoBaHue cBsizu
pabOThl CHJIBI C W3MEHCHHEM MEXaHHYECKOU
DHEpPrMH Tejla Ha IIpUMEpEe  PaCTsDKEHUSA
PE3UHOBOTO KIyTa»

Pa3nea 3. MoJiekyJis

pHasi pu3NKa U TEPMOJAMHAMHKA

18

Tema 3.1

Cogepxanne yueOHOro MaTepuaa

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUH

1.OcHoBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW  TEOpUM U HMX  OIBITHOE
00oCHOBaHUE. BpoyHnoBckoe JIBUKCHHE.
Huddyszus. Xapaktep JIBUKEHUSI u
B3aMMOJICHCTBHSl 4YacTUI[ BellecTBa. Mozenu
CTPOEHHS Ta30B, KMJIKOCTEM M TBEpAbIX Tl U
00BSICHEHHE CBOMCTB BEIlECTBA HAa OCHOBE ITHX
Mozened. Macca W pasMephl  MOJIEKYI.
KomnuectBo BemiectBa. IlocrositHHas ABoraipo.
TemmmoBoe paBHOBecue. Temmeparypa u ee
m3Mmepenue. Illkama Temmeparyp ILlenbcus.
Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHUECKON TEOpUU
uaeanbHOro ra3za. AGCONIOTHAs TeMIeparypa Kak
Mepa  CpeJHEHd  KUHETHMYECKOM  DJHEepruu
TEIUIOBOTO JIBWKeHus wvacTtul rasza. [llkama
temriepatyp KenbBuHa.

2. Ta3oBble 3akoHBL. YpaBHeHHE MeHpeneeBa-
Kianelipona. 3akon JlanpToHa. M3ompoueccs! B
UJCAIbHOM TIa3e C IOCTOSHHBIM KOJIMYECTBOM
BEIIECTBA. I'papuueckoe IIPEICTaBICHHUE
U30IIPOLIECCOB: U30TE€pPMa, M30X0pa, H300apa.
TexHudeckue yCTpOWCTBA U MPAKTHYECKOE
IpUMEHEHHE: TePMOMETp, OapoMeTp.

B Tom umcne mpakTHdyeckux U J1aOOpaTOPHBIX
3aHATUHA

1. Ipaktuyeckoe 3ausitue «lI3MepeHue macchbl
BO3JyXa KiIacCHOM komHate. HccnenoBanue
3aBUCHMOCTH MEX]y IapaMeTpaMu COCTOSHUSA
pa3peKeHHOro raza»

OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK 07.




2.JIaboparopHoe 3ansTue «l3ydeHue ogHOTO U3
M30IPOLIECCOBY.

Tema 3.2
OCHOBBI

TCPMOJUHAMUKHU

Copepxanne yueOHOro Marepuasa

1.BayTpeHnuss SHEPTHSL. Pabota u
TeIIonepeaya. KonuuectBo TEIJIOTHI.
VYpasuenue teroBoro Oamanca. I[lepBoe Hayano
TepMOIUHAMUKHU. AnuabatHbeii mporiecc. Bropoe
HayaJl0 TEepMOAMHAMUKH. TerioBble JBUTATEIN.
KIIJI temnoBoro npurarens. OxpaHa NPUPOIBL.
TepmonnHamuueckass cucrema. BHyTpeHHss
SHEPrusT TEPMOAMHAMUYECKONM  CHUCTEMbl U
crocoObl ee u3mMeHeHus. KoanuecTBo TEmnoThl U
pabota. BHyTpeHHsIE »HEpPrus OAHOATOMHOIO
UJ€aIbHOIO rasa.

2. Buapl Teronepenadyu: TEIUIONPOBOAHOCTD,
KOHBEKLHU, U3IyUeHue. Y 1enbHasl TeII0EMKOCTh
BEILECTBA. KomnuectBo TEIJIOTHI pH
teronepenade. [lonsitue 00  aamabatHOM
npouecce. llepBplif 3aKOH  TEPMOJWHAMMKHU.
[IpumeneHue mepBOro 3aKOHA TEPMOJAMHAMUKH K
usomnponeccaMm. ['paduueckas UHTEpIIpETALUS
pabotsl raza. BTopoil 3akOoH TEepMOAMHAMHUKH.
HeoOparumocTs  mpomeccoB B IpHUpOJIE.
TermoBble  MammHbl.  [IpuHIMOBL  OEHCTBUS
TeroBbiXx MamuH. IIpeoOpazoBanus sHepruu
B TETTOBBIX MaIllMHAX. Koadduruent
IIOJIE3HOIO JECHUCTBUS TEIIOBOM MalluHbL. [{uki
KapHo u ero ko3¢ duieHT mose3Horo AeMCTBUSI.
DKonorudeckrue MpoOIeMbl  TEMIOIHEPTeTHKU.
TexHudeckue yCTpoWCTBA M IPAKTUYECKOE
MIPUMEHEHUE: JIBUTaTEb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOIUIIbHUK, KOHJIUIIMOHED

OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK 07.

Tema 3.3

ArperatHble
COCTOSIHUS
BEILIECTBA U
(a3oBbIe EPEX0/Ibl

Coneprkanne yueOHOTO MaTepralia

[TapooOpa3oBanue u koHaeHcanus. Vcmapenue u
kurneHue.  AOCONIOTHAasE W OTHOCUTEINbHAs
BIQXHOCTh  BO3Ayxa. HacelmeHHbi  map.
VYnenpHas TeIIoTa napooOpa3zoBaHUs.
3aBUCUMOCTh  TEMIIEpaTypbl  KUIEHUA  OT
nasienus. TBepmoe teno. Kpucramnuueckue u
amopdHble  Tema.  AHHM30TPONHUS  CBOWCTB
kpuctamioB. JXXunkue kpucramisl. COBpeMEHHbBIE
Marepuanbl. [lmaBneHne ¥ KpUCTaUIM3ALUA.
Vnenpnas terota tuiaBneHus. CyOmumarms.
YpaBHeHHE TEIIOBOTO OaaHca.

B Tom umcne mpakTHdeckux M J1ab0paTOpPHBIX
3aHATUU

1.ITpakTrueckoe 3aHSTHE «Texnonoruun
MOJYyYECHUSI COBPEMEHHBIX MaTEpUajoB, B TOM
YHCJIe€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTUH.

2.JJaboparopHoe 3aHATHE «Onpenenenune
BJIQKHOCTH BO3IIyXa.

OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK 07.

Paznen 4. DiekTpoaAMHAMHUKA

54




Tema 4.1

DNEeKTpOCTaTUKA

Copneprxanue y4eOHOTO MaTepuasa

1.0OnexTpusanus Ten. DnekTpuieckuit 3aps. Jsa
BHJA DIJIEKTPUYECKUX 3apsAnoB. [IpoBonHukw,
JUDJIEKTPUKA M TOJIYIPOBOJAHUKH.  3aKOH
COXPAaHEHHUs INEKTPUYECKOTO 3apsija.
BzaumopneiictBue 3apsgoB.  3akoH  Kyiowna.
Toueunslii AIEKTPUYECKUI 3apsi.
DneKTpuuecKoe noJe. HanpspkeHHOCTD
aeKTpuYecKkoro noss. llpuHnun cynepnosunun
NEKTPUYECKUX MoJed. JIMHUM HanpsKEHHOCTH
JNEKTPUYECKOTO HOJIS. Pa6ota cui
AJIEKTPOCTATUYECKOTO OIS [Torenuuan.
Pasnocte  nmorenumanos.  lIpoBomHuMknm u
JUDJIEKTPUKA B DJIEKTPOCTAaTUYECKOM  IOJIE.
JusnexkTpudeckasi IpOHULIAEMOCTb.

2.27eKTPOEMKOCTb. Konpnencarop.
OJEeKTPOEMKOCTh ~ IUIOCKOIO  KOHJEHcaTopa.
DHeprus 3apsHKEHHOTO KOHJICHCATOopa.
TexHudeckue ycTpoiicTBAa W NPAKTHYECKOE
IPUMEHEHHE:  DJEKTPOCKOI,  3JIEKTPOMETD,
JJIEKTpOCTaTHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOIIPUOOPOB, KOHJICHCATOp,
KONMPOBAJIBHBIHA anmapar, CTPYHHBIN IPUHTEP

B ToM uncne mpakTHYECKUX M JTAaOOPATOPHBIX
3aHATUU

1.ITpakTrueckoe 3aHATHE «3mepenue
AIIEKTPOEMKOCTH KOHAEHCATOpa».

OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK 07.

Tema 4.2
ITocTossHHBIN
BNIEKTPUYECKHI
TOK. Toxu B
pa3IMYHBIX Cpellax

Coneprkanre yueOHOTO MaTepralia

32

1.Onexkrpuueckuii TOK. Y CIIOBHS CyIIECTBOBAHUS
anekTpudeckoro Toka. Mcrounukm Ttoka. Cuia
Toka. IlocrostHublii TOK. Hampsokenue. 3akoH
OMa g ydacTka Iemu. OJEKTPUYECKOoe
CONPOTHUBIIEHUE.  YNIEIBHOE  CONPOTHBIICHHE
BenlectBa. llocnenoBaTenbHOe, NapauIeIbHOE,
CMEIIaHHOE COEIMHEHHE IMPOBOJHUKOB. Pabora
ANEKTPUUECKOTO TOKa. 3akoH Jlxoymns-JleHia.
MouHoCTb JIEKTPUYECKOTO TOKa.
ONeKTpOABMKYILIass  Cujia W BHYTPEHHEE
COIPOTHBIIEHNE UCTOYHHUKA TOKa. 3akoH Oma 1is
MOJIHOW  (3aMKHYTOM) OSJEKTPUYECKON  IICTIH.
KopoTkoe 3ambIkaHueE.

2. DIEKTPUYIECKHIA TOK B paCTBOPAX M pacIiiaBax

AIIEKTPOJINTOB. DNEKTPOIUTHYECKAS
JUcconanus. DNEeKTPOIn3. DNEKTPUIECKUN TOK
B rasax. CaMocTosATEnbHBIN "

HECaMOCTOSTENbHbINA paspsa. Monnus. Ilnazma.
TexHudeckue yCTpOWCTBA U INPAKTHYECKOE
IIPUMEHEHNE: aMIEPMETP, BOJBTMETP, PEOCTaT,
UCTOYHMKMA  TOKA,  DIJIEKTPOHArpPEBaTEIIbHBIC
npuOOpbl, BJIEKTPOOCBETUTENbHBIE  MPUOOPHI,
TEPMOMETP CONPOTUBJICHHUsI, BAKYYMHBIA MO,

OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK 07.
K 1.1.
IIK 1.2.

K 1.3.




TEPMHUCTOPBI u (doTope3nucTopsl,
HOHynpOBOHHI/IKOBBII\/'I JU0O, raJlbBaHHUKa

B ToM uMcie mpakTudeckux U J1a00OpaTOPHBIX 6
3aHATHI
1. Ilpaktuueckoe 3aHsATHE «O3HAKOMIIEHUE C 2
OCHOBHBIMHU JIEKTPOMEXaHUYECKUMU
U3MEPUTEIBHBIMU IPUOOpaMU»
2. JlaGopaTopnoe 3aHATHE «3yuyenune 2
CMEIIAHHOTO COEAMHEHUSI PE3UCTOPOB.
3.  Jlaboparopnoe  3amsatue  «l3mepeHue
JIEKTPOJIBUIKYILEN CHUJIbI UCTOUYHUKA TOKA U €r0 2
BHYTPEHHEI'0 CONPOTUBIICHUS.
IIpojeccrnoHaIbLHO OPHEHTHPOBAHHOE 22
cojiep:KaHue
Coneprkanue yueOHOTO MaTepralia 4
1.OnekTpoHHas IPOBOJUMOCTb TBEPIBIX 4
METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METaJUIOB OT TeMIepaTyphl.
CBepXxnpoBOAUMOCTb. DIEKTPUUECKUN TOK B
BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITy4KOB.
[TorynpoBoHuku. CoOCTBEHHAs U MPUMECHAs
IPOBOJUMOCTb MOJIyIPOBOAHUKOB. CBOWCTBA p-
n-nepexoja.
2. IloaynpoBOJIHUKOBBIE IPHOOPEI
B TOM uymcne mpakTtudyeckux W Ja00paTOPHBIX 18
3aHATUI
1. Ilpaktnueckoe 3aHsaTHe «Pemenue 3amau 1o 4
teme: "Pacuer onexTpuueckux Iemned Ipu
CMEIIAHHOM COEIUHEHUM.
2. IlpakTtuueckoe 3aHsTHe «PemieHue 3agad Mo 2
teme: "IJ1C u 3akoH Oma 111 ITOJTHOM ISITH.
3. Ilpaktuueckoe 3anstue «Pemenue 3amay mno
teme: "Pacder paboThl M MOIIHOCTU B IIENH 2
MOCTOSSHHOrO  Toka. Pabora M MOIIHOCTH
MOCTOSTHHOTO TOKa. 3akoH Jlxoyns—IJlenmay.
4. Ilpaktuyeckoe 3aHiATHE «TexHHYECKHE
yCTpOMCTBA M  NPAKTHYECKOE IPUMEHEHHE:
BaKyyMHBIU MO, TEPMUCTOPBI, (HOTOPE3UCTOPHI,
OUTIOJISIPHBIN TPAH3UCTOP. 2
5. Ilpaktuueckoe 3aHatue «Pemenue 3amau c
npodeccuoHaNbHOM HaNpaBICHHOCTHIO 1O TEME:
«DNEeKTPUUYECKHUI TOK B Pa3INYHBIX CPEHAX». 2
6.Ilpaktndyeckoe 3aHsaTHe «Pemenune 3amad ¢
npo¢eCCHOHATBLHON HANpaBIEHHOCTBIO MO TEME:
«IToaynpoBOJHUKOBBIE TPUOOPHIY.

2
1. Jlabopatopnoe 3anatue «OnpeaeneHue 2

YACIBbHOT'O COITPOTHUBJICHUA IPOBOJHUKA .

2. Jlabopatopnoe 3anstue "CHsSTHE BOJBT -
aMIIEpHOM XapaKTEPUCTUKHU




MOJTYIPOBOJIHUKOBOTO AHoja".

Tema 4.3
MarautHoe IIOJI€E.
DNeKTpoOMarHuTHas
WHIYKITAS.

Copepxanne yueOHOro MaTrepuasa

14

1.ITocrossHHple  MarHuTHL.  B3aumoneiicTBue
IIOCTOSIHHBIX ~ MAarHuTOB. MaruurHoe mosie.
Bexrop MarmutHOM  mHAykuuu. [IpuHnmn
CYNEpHO3ULMM MAarHUTHBIX IoJed. JIuHum
MarHuTHOM  uHAykuuu.  KapruHa — nuHHN
MarHMTHOM  MHAYKIMM  TIOJS  ITOCTOSHHBIX
MarHuToB. MaruuTHoe 10Ji€¢ IpPOBOJHMKA C
ToKOM. KapThHa JMHUN MHAYKIMH MAarHUTHOTO
IOJIsI  JUIMHHOTO  IIPSMOrO  IPOBOJHUKA H
3aMKHYTOTO KOJIBLIEBOIO IPOBOJHUKA, KaTYIIKU
¢ TtokoMm. OmeiT Opcrena. BzaumopeiicTBue
IIPOBOJAHMKOB € TOKOM. Cuita Amnepa, ee MOJyJib
u HanpasieHue. Cuna JlopeHua, ee mMoaynp u
HanpasJjieHue. J[BU)KEHHE 3apsyKEHHOW 4YacTHIIbI
B OJHOPOJHOM MarHutHoMm mnoje. Pabora cuibl
Jlopenua.

2.DHeprusi MarHUTHOTO TOJS KaTyIIKH C TOKOM.
DIIeKTPOMarHuTHOE oJe. TexHuueckue
YCTPOWCTBA W  NIPAKTUYECKOE IPUMEHEHHE:
ITOCTOSTHHBIC MAarHuTHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTENH 3JIEMEHTapHbBIX
YaCTHUIl, MHAYKIIMOHHAS TIEYb

B ToM uncie mpakTHYECKUX M JTaOOPATOPHBIX
3aHATUU

1. IIpakTHueckoe 3aHATHE «3ydyenune
MarHuTHOTO  MOJA  KAaTyIIKdH C  TOKOM.
TexHudeckne yCTpOWCTBA M MPAKTHYECKOE
IIPUMEHEHUE: IIOCTOSIHHBIE MarHuThl,
AJIIEKTPOMArHHUTHI, JJIEKTPOJIBUraTeNb,
YCKOPHUTEIH 3JIEMEHTaPHBIX 4acTHll,
WHIYKIHOHHAs [1eYby.

1. JlaGopatopHoe 3ansTHe «McciaenoBaHue
JNENCTBUS TIOCTOSHHOTO MarHuTa Ha paMKy C
TOKOM.

2. JlabopaTtopHoe 3aHsTHe «VI3yueHHWE SBIICHUS
DJIEKTPOMArHUTHON MHIYKIIHUY.

IIpogeccnonanbHo OPHEHTHPOBAHHOE
cojiep:KaHHe

Conepkanue yueOHOTo MaTepraia

1.5/IBneHue  SJEKTPOMArHUTHOW  MHIYKLUH.
[loTok  BekTOpa  MAarHWUTHOM  HHIYKLHH.
ONEeKTpOABMKYIas CWIa MHIYKIUU. 3aKOH
3JIEKTPOMArHUTHOM AHIYKIIUA ®dapages.
Buxpesoe anekTprudeckoe mnosie.

2.DNIEKTPONIBIKYIAs  CHJIA  WHAYKIHA B
MPOBOJIHUKE, JBIKYIIEMCSl MOCTYyNaTeIbHO B
OAHOPOHOM MarHuTHOM mosie. [IpaBuino Jlenma.
NHIyKTUBHOCTS. SIBnenue CaMOUHIYKLIHH.
DJIEKTPOABMIKYIIASL CUJIa CAMOMHAYKIIHH.

OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK07.
K 1.1.
IK 1.2.
[IK 1.3.




Pa3pen 5. Koje6anusi 1 BOJIHBI

28

Tema 5.1
Mexannuyeckue

nu
3JIEKTPOMArHUTHBIE
KoJiIeOaHus

Copepxanne yueOHOro Marepuasa

10

Konebarenbnas cucrema. CBoOoHBIC
MexaHuyeckue  konebanus. ['apmoHuueckue
konebanus. [lepuon, yactora, ammunryaa u ¢asa
KoJIeOaHui. [IpyxuHHbBIN MasITHUK.
MarematrnuecKkui MAasiTHUK. YpaBHeHue
rapMoHuueckux  konebanuii.  IIpeBpamienue
SHEPruM TMPH TAPMOHUYECKHX KOJICOaHUSX.
KonebaTenpHbIii KOHTYD. CBoOoxanbIe
DJIGKTPOMArHUTHBIC KOJICOAHUS B HJICATHHOM
KOJIe0aTeIbHOM  KOHType. AHAJOTUS  MEXIY
MEXaHUYECKUMHU u ANEKTPOMATrHUTHBIMH
koneOanusimu. Dopmyna Tomcona. 3akoH
COXpaHCHHUS SHEPTUU B UJCATLHOM
KonebaTenbHOM KoHType. IlpencraBienue o
3aTyXalIIUX  KOJICOAHWsIX.  BBIHYXICHHBIC
MEXaHUYECKHe Kosie0aHusl. Pe3onanc.
BobiHy>XKIeHHBIE DJIEKTPOMAarHUTHBIE KOJICOaHMUS.
[IpousBoacTBO, mepenadya W MOTpediieHHE
AIEKTPUUYECKON IHEPTUH. DKOJIOTHUECKUE PUCKH
IPH  TPOU3BOJCTBE AJICKTPUUCCKOW DHEPIHH.
KynbpTypa wuCHOIB30BaHUS 3IEKTPOIHEPTHH B
MMOBCETHEBHOW KU3HU.

Texnuueckue ycTpoiicTBA M NPAKTHUYECKOE
IPUMEHEHHUE: JIEKTPUUECKUN 3BOHOK, FEHEpaTOp
NEePEMEHHOT0 TOKa, JMHUU JIeKTponepeiad

B ToM umncne mpakTH4eckuX M JaOOpaTOPHBIX
3aHATUU

1.ITpakTHueckoe  3aHATHE «HccnenoBanue
3aBUCHMOCTH I€puoJia MaJlbIX KoyieOaHMil rpy3a
HAa HUTH OT JUIMHBI HUTHU U MacChl Ipy3a».

2.JIaboparopHoe  3aHATHE «HccnenoBanue
IIEPEMEHHOI0 TOKa B LIENU W3 IOCIEA0BATEIBHO
COCIMHCHHBIX KOHACHCATOopa, KaTylIKHn n
pe3UCTOpa».

OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK07.
K 1.1.
IIK 1.2.
[IK 1.3.

IIpogeccnonanbHo OPHEHTHPOBAHHOE
cojiep:KaHHe

Conepkanue yueOHOTo MaTepuaia

1.ITepeMeHHBIi TOK. CunycougaibHbIN
IIEPEMEHHBI  TOK. MOIIHOCTP NEPEMEHHOIO
TOKa. AMIUIMTYJTHOE U JEUCTBYIOIIEE 3HAUECHUE
CHUJIbI TOKA U HAIPSIKEHUS.

2 Tpancdopmarop.

Tema 5.2
Mexannueckue

n
OJICKTPOMArHUTHBIC
BOJIHBI

Conepxanue yueOHOro MaTeprasia

1.Mexanunyeckue BOJIHBI, yYCIOBUSA
pacpoCcTpaHEeHUsl. Ilepuon. CkopocTb
pacnpocTpaHeHus W JiuHaA BOJHBL. [lonepeuynsie
U TpoAoNbHbIe BOJHBL. MHTepdepeHuus u
IUppakuus  MEXaHMYeCKMX  BOJH.  3BYK.
Ckopocth 3Byka. I'poMkocTh 3ByKa. BpicoTa

OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK 07.
IK 1.1.




toHa. TemOp 3ByKa.

2.  DIeKTpOMAarHWTHBIE  BOJHBL. Y CIIOBHS
U3JIy4eHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3auMmHas
OpUEHTAlUS BEKTOPOB E, B, \% B
3JIEKTPOMArHUTHOMN BOJIHE. CaolicTBa
AJIIEKTPOMATrHUTHBIX BOJIH: OTpaXKeHUe,
MIPEJIOMJIEHUE, HoJIsIpU3aIus, mudpaxus,
uaTepdepenimsa. CKOpOCTh IIEKTPOMATHUTHBIX
BoinH.  Illkama  3JIEKTPOMAarHUTHBIX  BOJIH.
[IpumeHeHue  BIEKTPOMArHUTHBIX  BOJIH B
TexHuke u ObITy. [lpuHIUOB paguoOCBsI3U U
TEJICBUACHUA. Papunonokanus.
DJIEKTPOMAarHUTHOE 3arpsi3HEHHE OKPYIKaroIlIen
Cpebl.

TexHuueckue yCTpOWCTBA M IMPAKTUYECKOE
MPUMEHEHUE:  MY3bIKAJIbHBIE  MHCTPYMEHTHI,
yJIbTPa3BYKOBasl JUAarHOCTUKa B TEXHUKE H
MEIIUIIMHE, pajap, PaauoONpPUEMHUK, TEIECBU30D,
anTeHHa, Tenedon, CBU-nieup

B ToM uncne mpakTHYECKUX M JTAaOOPATOPHBIX
3aHATUU

1.  Ilpaktuyeckoe  3ansAtue  «lIpuHUMIIBI
pasuOCBSI3H».

IIpodeccrnonanbHo
coJepxaHue

OpHEeHTHPOBAHHOE

He npenycMoTpeno

B ToM uncne mpakTHYECKUX M JTAaOOPATOPHBIX
3aHATUU

2. Ilpaktmdeckoe 3aHsTHe «Pemenue 3amgad ¢
npodecCHOHANBFHOM HAMPaBICHHOCTHIO 1O TEME:
"DJIeKTPOMAarHUTHBIE KOJICOAHUS U BOJTHBI.

IK 1.2.
IIK 1.3.

Tema 5.3

Onruka

Copepxannie yueOHOro MaTepuana
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1.I'eomerpuueckas onrtuka. [IpsmonuneitHoe
pacIpoCTpaHEHHE CBETA B OJJHOPOJHOU cpene.
JIyd cBera. ToUEUHBI UCTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoeHue n300paxeHuii B MIOCKOM 3epKaje.
[Tpenominienue cBeTa. 3aKOHBI TPETOMIICHUS
cBeTa. AOCOIOTHBIN MOKa3aTenhb MPeIoMIICHHUS.
ITonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbIit
YTOJI IOJTHOTO BHYTPEHHETO OTPAXKEHUSI.
Hucnepcus ceeta. CloKHBIN cocTaB 6€710ro
cgeta. L{Ber. Cobuparomniue u paccerBaromume
nuH3bL. ToHKas nuH3a. POKYyCHOE pacCTOSIHUE U
ONTHYECKas cuia TOHKoU nuH3blL. [locTpoenue
M300paXKeHHUI B COOMPAIOIUX M PACCEUBAIOIIINX
nuH3ax. @opMysia TOHKOW JIMH3BI. Y BEJINUEHHE,
JnaBaeMoe JMH30M. [Ipenensl npuMeHnMocTH
T€OMETPUUYECKON ONTUKH.

2.BonHoBas ontuka. IHTepdepeHnus ceera.
KorepeHnTHbie HCTOYHUKHU. Y CIIOBUST HAOTIOICHUS
MAaKCUMYMOB 1 MUHUMYMOB B

OK 01.
OK 02.
OK 04.
OK 05.
OK 07.




UHTEP(EPEHIIMOHHOM KapTHHE OT IBYX
CI/IHq)a?)HBIX KOIr¢pCHTHBIX UCTOYHUKOB.
Judpakuus cBera. JuppakiinoHHas pemieTKa.
YcioBue HaOMIOACHUS TTIAaBHBIX MAaKCUMYMOB
IpH MaJeHUH MOHOXPOMATHYECKOTO CBETa Ha
nudpakunoHnyo pemeTky. Ilomspuzanus cera.
TexHuYecKre yCTpOCTBa U MPAKTHYCCKOES
MPUMEHEHHE: OUYKH, JIyTa, (hoToanmapar,
MPOEKIMOHHBIH armapat, MUKPOCKOTI, TEJIECKOII,
BOJIOKOHHAs ONTHKA, AU(PaKIIHOHHAS PEIIETKa,
HOJISIPOU,I, TEIECKOII

B Tom umcne mpakTHdecKuX W JTaOOPAaTOPHBIX
3aHSITHU

l.Ilpaktnueckoe 3anatve «PemieHwe 3amad 1Mo
Teme: «ONTUYECKUue MPUOOPH».

2.IIpakTryaeckoe 3aHATHE «HabGmronenue
JIMCTIEPCUU CBETaY.

2. JlabGopatopHoe 3ansTHe «OmnpeneneHue
MIOKa3aTelsl IPEIOMIICHUS CTEKIIa.

3. JlaboparopHoe 3amstne «lccnemoBaHue
CBOWCTB M300pa)KCHUH B JIMH3AX»

Pa3znen 6. OcHOBBI crienMaJILHONH TEOPHH OTHOCHTEILHOCTH

Tema 6.1

OcHOBBI  TEOpuHU
OTHOCUTEIbHOCTH

Cojnepkanne y4eOHOro Marepuana

['panunbt MIPUMEHUMOCTH KJacCUYeCcKoi
MexaHukH. [locTynarel crneuuaibHOM TEOopUu
OTHOCHUTEJIbHOCTH:  MHBAPHAHTHOCTb  MOMIYJIS
CKOPOCTHM  CBeTa B  BaKyyMme, MPHUHIUII
OTHOCHUTEJIBbHOCTHU OHHIITEHHA.
OTHOCHUTENLHOCTD OJHOBPEMEHHOCTH.
3amMelJIeHue BpPEMEHM M COKpAILlEHHE [IJIMHBI.
DHEprusi U UMITYJIC PEIATUBUCTCKON YaCTHIIBI.
CBsi3b  Macchl C DJHEpPrued H  UMITYJIbCOM
PEISTUBUCTCKOM  YaCTUIBI. JHEPTHsl  MOKOS
CBOOOIHOM YaCTHIIBI

OK 01.
OK 02.
OK 04.
OK 05.
OK 07.

Pa3nes 7. KantoBas pusuka
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Tema 7.1
DIEMEHTHI
KBAHTOBOU OIITHUKH

Cojnepkanne yueOHOro Matepuana

1.®otonsl. @opmyna Ilnanka cBsi3u >HEPruu
¢doToHa ¢ ero 4acTOoTOH. DHeprus W MMILYJIbC
¢doroHa. OTkpeITHE u UCCIIeIOBaHHE
dotoaddexra. Onpiter A.I'. CtoneroBa. 3aKoHbBI
dororddexra. VYpaBHeHue DiHIITEHHA s
dboTtorddekra. "Kpachas rpanuma"
dororddekra. JlaBnenue cpera.

2.0merte! [1.H. Jlebenesa. Xummueckoe aeicTBHE
cBeTa. TexHnueckue yCcTpoicTBa U MpaKTUIECKOE
IIPUMEHEHHUE: (hoTonIEMEHT, doronaTyuk,
coJIHeyHast OaTapesi, CBeTO MO/

OK 01.
OK 02.
OK 04.
OK 05.
OK07.

Tema 7.2

Crpoenue  atoma
ATOMHOE S1pO

Coneprkanne yaeOHOTO MaTepraia

Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo
paccesHuro -dactun. [lmaHerapHas Mozenb
aroma. Iloctrymarsl  bopa. HM3znyuenue u

OK 01.
OK 02.
OK 04.
OK 05.




norjouieHre (OTOHOB MpPH NEPexoje aroma ¢
OJHOTO YpOBHs DJHEPruud Ha JApyrou. Bupael
crekTpoB. CHEeKTp YpOBHEH »JHEpPruM aroma
BOJIOpo1a. BonHOBBIE CBOMCTBA 4yacTull. BoHBI
ne bpoiinsa. KopmyckynsipHO-BOJIHOBOM Ayaliu3M.
CrnoHTaHHOE Y BBIHY)KJIEHHOE  M3JIy4YCHHE.
Judpaknuss  2IEKTPOHOB B KpHUCTaJIaX.
VYerpoiicTBO M mpuHUMI  paboThl  Jasepa.
KopnyckynsipHo- BOJIHOBOM Jlyau3M.
CrnoHTaHHOE U BBIHY)KJIEHHOE  M3JIy4YCHHE.
TexHuyeckue yCTpOWCTBA UM IMPAKTHYECKOE
IIPUMEHEHHUE: CHEKTPAJIbHBIN aHaJIn3
(cTIeKTpOCKOII), JIa3ep, KBAHTOBBIA KOMITBIOTED.

OKCHEpUMEHTHI,  JO0Ka3bIBAIOIIUE  CIIOXKHOCTh
cTtpoeHus sapa. OTKpeITHE pPaJIMOaKTUBHOCTH.
OmnbiTel Pesepdopna mo onpenenenuro cocrasa
panuoakTuBHOro u3inydenus. CpoiicTBa anbda-,
Oera-, ramma- U3JTy4EHUS. Bnusinue
paZiMOaKTUBHOCTM Ha  JKMBBIE  OpPraHU3MBIL.
OTtkpelTHE MNpOTOHAa M HeWTpoHa. HykioHHas
mozaenb sjapa ['eiizenOepra-MBanenko. 3apsin
anpa. MaccoBoe uucio siapa. M3oronsl. Anbda-
pacriaa. OJIEKTPOHHBIH W IO3UTPOHHBINA OeTa-
pacnaj. Namma-uznydenue. 3aKoH
paZiMoOaKTUBHOIO  pacnajga. OHEPrusl  CBA3U
HYKJIOHOB B sape. Snepubie cuibl. /[ledekr
Maccel Anpa. SnepHele peakuuu. /[lenenue u
cuHTe3 sAnep. SAnepusiii peaktop. TepMosaepHsbIi
cuHre3. [IpoGieMbl W NEPCHEKTHBBI sJEpHOU
HHEPreTUKU. DKOJIOTMUYECKHUE ACHEKThl sJIepHOMN
DHEPIeTUKHU. OnemMeHTapHbIe YaCcTHLIBI.
OTtkpeiTHE TO3UTpOHA. MeToabl HabI0IEeHUs
U pErucTpanyy 3JIEMEHTAapHBIX YacTHII.

DyHIaMEeHTaIbHbIE B3aUMOJECHCTBUA. EIUHCTBO
dbusznyeckoil KapTUHBI MHpa. TexHudYeckue
YCTPOMCTBA M  MPAKTUYECKOE IPHUMEHEHHE;
JIO3UMETP, KaMmepa BunbcoHa, siiepHbId peakTop,
aroMmHas 6omba

B ToM umcne mpakTH4eckuX M JabOpaTOPHBIX
3aHATUU

1.IIpakTuueckoe 3aHATHE «Habmonenue
JuHeiyaToro cnekrpa» «lccnemoBaHue TPEeKOB
4acTHIL (110 TOTOBBIM (oTOrpagusiM)».

OK07.

Paspnen 8. DiieMeHTbI aCTPOHOMUM U ACTPOPU3MKH

Tema 8.1

ONEeMEHTHI
ACTPOHOMHH
acTpoU3uKH

Conepxanue yueOHOro MaTepuasa;

Oransl pa3BUTUA aCTPOHOMHUH.
[TpukmamHoe ¥ MHUPOBO33PEHYECKOE 3HAYCHUE
actpoHomuu. Bup 3Be3gHoro Heba. Co3Be3mus,
SIpKHE 3BE3/Ibl, TUTAHETHI, MX BUJIUMOE JIBUKCHHE.
Conneunas cucrema. [ImaHeTbl 3eMHOW TPYIIIBL.
[Tnanetsr-ruranTel. Manbie Tena ComaHeYHOU
cuctembl. CounHie, ¢otochepa u arMmocdepa.

OK 01.
OK 02.
OK 04.
OK 05.
OK 07.




CosiHeYHasT aKTUBHOCThb. VICTOYHUK 3HEpruu
Conmama w® 3Be3n. 3Be3Obl, HX OCHOBHEIC
XapakTEepUCTUKH. JlmarpamMmma «CHEKTpaibHBINA
Kjacc - CBETHMOCTB". 3Be3Ipl  TJIaBHOM
MMOCJICIOBATEILHOCTH. 3aBUCHUMOCTH ''Macca -
CBETUMOCTB" IS 3BE3]] rJ1aBHOM
MOCJICIOBATEILHOCTH. BHYTpeHHee CTpoeHue
3BE3I. CoBpeMeHHbIE  MPEJCTaBICHUS O
MIPOUCXOXKACHUH M IBONIOIMU COJIHIIA U 3BE3I.
Otanbl XKU3HU 3Be3d. Mieunsiii Ilyts - Hama
lNanaktuka. CrnupanbHas CTpyKTypa ['amakTukw,
pacnpeneneHue 3Be3q, rasa u nouid. [lonoxenue
n nBwxkenue Comana B [amaktuke. Tumnel
rajnaktuk. YepHbie IbIpbl B sJlpax TrajlakTHK.
Bcenennas. Pacmmpenue Bcenennoil. 3akoH
Xab6ma. Teopus

bonbiioro B3pbIBa. PenuktoBoe H3JTy4YCHHUC.

MacmrabHas CTPYKTypa Bcenennoi.
MeraranakTuka. Hepemennsie poOIeMbI
ACTPOHOMHUH
IIpomeskyTounas arrectanus nu¢depeHIUPOBAHHBIH 3a4eT 2
Bcero: 134




3. YcnoBus peanuzaiyu nporpaMmbl 0011eo0pa3oBaTeIbHOTO
y4eOHOro MpeaMeTa

3.1. lns peanm3aniuu mporpamMmel 00111e00pa3zoBaTeIbHOr0 YueOHOTO MpeaMeTa
JOJDKHBI OBITH MPEAYCMOTPEHBI CICIYIOIIHNE CIICIIUATBHBIC TTOMEIICHHUS
€CTECTBCHHO-HAYYHBIX TUCITUTUINH.

O6opynoBanue yueOHOTO KaOMHETA:

- TOCaI0YHBIC MECTAa MO KOJMYECTBY 00YJarOIIUXCS;
- pabodee MeCTO TperoIaBaTelIs;

- KOMIUICKT Y4€OHO-HATJISTHBIX IOCOOMHIA;

- KOMIUTEKT 3JICKTPOHHBIX BHICOMATEPHATIOB;

- 3a/IaHUS JIJIS1 TIPOBEPOYHBIX PadoT;

- MpOo(eCCUOHAIBHO OPUEHTUPOBAHHEBIE 33/IaHUS;

- MaTepUabl IK3aMeHa.

TexHuueckue cpeacTBa 00yUeHUs:

- HepCOHaHBHBIﬁ KOMIIBIOTCP C JIMOCH3NOHHBIM ITPOTPAMMHbBIM 06€CH6‘-ICHI/ICM;

- IPOEKTOP C IKPAHOM.

- 3ampl  (OMOIMOTEKa, YWTANBHBIA 3al C BBIXOJOM B HH(POPMAIMOHHO-

TEJIEKOMMYHUKALIMOHHYIO ceTb HTEepHET)

[TpumepHbIii IEpeueHb JEMOHCTPAIMOHHOTO U JIA00PATOPHOTO 000PYIOBAHMUS:

1. [udposas nabopatopus o Gu3MKe A MpenogaBaTes;

2. Hudposas nadopaTtopust o pusnke A1 00ydaromerocs

3. Kowmriekt aiis 1abopatopHOro npakTUKyma o ONTHKE;

4, Komriekt aiis mabopatopHOro npakTUKyma 1o MEXaHuKe;

S. Komrmiekt asist 1abopaTopHOTo NpakTUKyMa Mo MOJIEKYJISIPHOU (pU3HKe

U TCPMOIMHAMHUKH,

6. Kommiext 151 1abopaTopHOro MpakTUKyMa 0 JIEKTPUIECTBY (C
TE€HEPATOPOM);

1. AwmmiepmeTp 1abOpaTOpHBIN;

8. BoasT™meTp nabopatopHsbiii;

Q. Konopumetp ¢ HabOpoM KaJIOpUMETPUUECKHUX TEIT;

10. TepmomeTp 1a00pPATOPHBIN;



11. KoMmmiekt [1si u3y4eHHss OCHOB MEXaHWUKHM, [HEBMATHKU W
BO300HOBJISIEMBIX UCTOYHUKOB SHEPIHH;

12, Bapomerp-anepoun;

13. biok nutanus peryampyemMslid;

14, I'enepaTop 3ByKOBOW;

15. ['urpomMetp (cuxpomeTp);

16. I'py3 HaOOpHBII;

17. JlnHaMOMETp JEMOHCTPAIMOHHBIN;

18. KoMImiekT mocyisl AEMOHCTPAIMOHHON ¢ MPUHAIICKHOCTSIMU;
19. MaHoMeTp )KUJIKOCTHOM IEMOHCTPALIMOHHBIN;

20. MeTp AeMOHCTpAIlMOHHBIH;

21, Hacoc Bakyymubiii KomoBckoro;

22. CTONMK MOABEMHBIN;

23. [IITaTuB 1eMOHCTPAIIMOHHBIN (PU3UUCCKHUIA;

24, DNEKTPOIUIUTKA;

25. HaGop neMoHCTpaImoHHBIN 0 MEXaHUYECKUM SIBJICHUSIM;

26. Habop neMoHcTpaliMoOHHBIN 10 JUHAMHKE BPAIIaTSIbHOTO IBHKCHUS;
217, Halop nemMoHCcTpanmoHHbINA IO MEXaHUYECKUM KOJICOaHUSIM;
28. HaGop nemoHcTpaimoHHbIN BOJIHOBBIX SIBJICHUI;,

29. Benepko Apxumena;

30. MasgTauk MakcBeina;

31. HaGop Ten paBHOrOo 00bEMa;

32. HaGop Ten paBHO#T MaccHI;

33. [Tpubop mi1s1 tIeMoHCTparu aTMOCHEpPHOTO JaBICHHUS,
34, [Tpu3ma, HaKJIOHSIFOIIIASICSI C OTBECOM;

35. Pbryar 7eMOHCTpallMOHHBIN;

36. Cocyapl coobIIarouecs;

37. CrakaH OTJIMBHOM JEMOHCTPAIIMOHHBIH;
38. Tpy6Oka HeroToHna;

39. [ap ITackans;

40. Habop nemMoHCTpallMOHHBINA TTO MOJIEKYJISIPHON (PU3MKE U TEIUIOBBIM
25



SBJICHUSIM;
41.
42.

43.
44,

45.
46.
47.
48.

HaGop nemMoHCTpaIimoHHBIN 10 Ta30BEIM 3aKOHAM;
Hab6op xanumispos;

[HunuHIpHl CBUHIIOBBIE CO CTPYTOM;
[ITap ¢ konbLIOM;

BBICOKOBOIBTHBIN UCTOYHHK;
Jlo3umerp;
KaMepTOoHBI Ha pE30HAHCHBIX SIIIUKAX;

Kowmmext HpI/I60pOB n HpHHa,HHG)I(HOCTGﬁ I ACMOHCTPpAalIH CBOMCTB

SJICKTPOMArHUTHBIX BOJIH,

49.

Kommexr HpI/I60pOB 1 U3YUYCHHA IIPUHIOUIIOB pPaJHUOIIpUCMa

U paluonepe1ayu;

50.
51,
52,
53.
54,
55.
56.
57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

Kommuext npoBoaoB;

Marsut nyroo0pa3Hbli;

MarauT noJsiocoBOM JEMOHCTPALIMOHHBIM;

Marmuna snextpodopHas;

MasTHHK 2JIEKTPOCTATUYECKUM;

Habop nemMoHCTpaliMOHHBINA IO MAarHUTHOMY TTOJTIO KOJIBIIEBBIX TOKOB;
Ha6op nemoHCcTpaIimoHHBIN MO TMOTYTPOBOTHUKAM;

Habop nemMoHCcTpalluOHHBIN TTO TOCTOSTHHOMY TOKY;

Habop neMoHCTpallMOHHBIN 10 2JIEKTPUYECKOMY TOKY B BAKYYME;
Habop neMoHCTpaliMOHHBIN 1O AJIEKTPOAUHAMUKE;

HabGop ansa neMoHcTpauym MarHuTHBIX TOJIEH;

Habop 17151 neMOHCTpaliu 3JIeKTPUIECKUX MOJIeH;
Tpancpopmarop yueOHbIH;

[Tanouka cTeksTHHASI;

[Tanouka 300HUTOBAS;

[Tpubop Jlenna;

Crpenku MarHUTHBIE HA IITATUBAX;

CyJiTan 351eKTPOCTaTUYECKHIA;

[IITaTUBBI U30JIUPYIOLIHE;
26



69. DJIeKTPOMarHUT Pa30OpHBIN;
70. Habop neMoHCTpalMoHHBIN 0 TE€OMETPUIECKON ONTHKE,

71. Habop neMoHcTpaliMoHHBIN 110 BOJIHOBOM OIITHKE;

72, CrieKTpOoCKOII ABYXTPYOHBIN;

73. Habop criekTpanbHbIX TPyOOK C ICTOUHHMKOM ITUTAHUS;

74. YcranoBka a1 uzydeHust Goroddpdekra;

75. Hab6op nemoncTpannonHsiii no noctossHuou [Inanka;

76. Komruiekt HarfsaubIX TocoOu i Jj1sl MOCTOSIHHOTO UCTIOJIb30BAHMUS,
77. Kommekt noptpeToB it 0opopmiieHUs KaOUHETA,

78. KomruiekT 1eMOHCTpalimoOHHBIX YYEOHBIX TaOJIHII.

3.2. HudopmannoHHoe o0ecriedyeHUe peaanu3aiy mporpaMMbl
3.2.1. OcHOBHBIE IEUYATHBIC U3JAHUS:
1. Mskumes, I'. 4., byxosmeB, b. b., Corckuit, H. H. / Ilog pen.
[TappentbeBoii H. A. ®uszuka. YueOnuk mns 10 xin. — M.: H3parenscTBO
«IIpocBemienuer, 2024. — 416 c.
2. Mskumes, I'. f., byxosues, b. b., Yapyrun, B.M. / Ilox pexa. [lapdbenrseBoit
H. A. ®uzuka. Yuebnuk mis 11 ki — M.: U3natensctBo «IIpocBemenuey, 2024, —
399 c.
3.2.2. DIEKTPOHHBIEC U3/TAHUS

1. Ennnas xomnekuust nudpoBbIX 00pa3oBaTelbHBIX pecypcoB. — Pexum
JOCTyma: http://school-collection.edu.ru/catalog/pupil/?subject=30 (mara
obpaienus: 29.08.2022);

2. KM-mkona. — Pexum nmocryma: http://www.km-school.ru/(nata
obpamenus: 29.08.2022);

3. OtkpsoiTas ¢usuka. — Pexxum goctymna: http:// www.physics.ru/courses/
op25part2/design/index.htm (mara obpamenus: 29.08.2022);

4, Poccuiickas DJIEKTPOHHAsA IIKOJIa — Pexxum JIOCTyIa:
http://www.resh.edu.ru/ (mata oopamenmus: 29.08.2022);

5. Owusuka.ru. — Pexxum nocryna:  http://www.fizika.ru
(mata obpamenus: 29.08.2022);
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6. OUIIA (BIIP 11 kmacc) — Pexxum gocryma: http:// www.fipi.ru / (nata
oOpaienus: 29.08.2022);
OnexkTpoHHBIM yuyeOHMK — Pexum noctyma: http://www.physbook.ru/(nata
oOpaienus: 29.08.2022).

7 .DnexkTpoHHBIH cOOpHUK 3a1ad https:lanbook/e.com/book:403850
3.2.3. JlonoaHUTEIbHBIC HCTOYHUKHU
1. HmutpueBa, B. ®. ®usmka g1a1 mnpodeccwii W CHEUATBHOCTEH
TEXHUYECKOro mpoduist: ydeOHUK g o0pa3oBaTelIbHBIX  YUPEKICHUMN
HAYaJIbHOTO U CpeJIHEro npodeccuoHaibHoro obpazosanus / B. @. Jlmurpuena. —

2-e u3M., crep. — M.: U3parenbckuit ieHTp «Akamemusi», 2024, - 448 c.
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4. KoHTpoJb 1 OLIEHKA PE3yJIbTaTOB OCBOEHUS 00I111€00pa30BaTEIbHOIO y4eOHOTO
npeaMeTa

KoHTposIb M OLEHKa pPacKpbIBAIOTCS 4Yepe3 AMCLHUIUIMHAPHBIE PE3yJIbTaThl,
YCBOCHHBIE 3HAHUS U MPUOOPETEHHBIE O0yYaroUUMCs yYMEHHs, HalpaBlEHHbIE Ha
dbopmupoBanue 00MKX U MPOodheCCUOHATBHBIX KOMITETEHIIUN

Kon n HanmeHoBaHue GOpMHUPYEMBIX
KOMIIETEHIINH

Pasgen/Tema

Tun oneHOYHBIX
MEpONPUATHI

Paspen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2., 4.3

Paznmen 5. Temsr 5.1.,5.2., 5.3.

Pasznen 6. Tema 6.1

Pasnen 7. Temnr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

Ilo/c

OK 0l. Breibupats cnocoOsl
penieHus 3aaa4 mpodecCHoOHATbHON
JIEATEIbHOCTH MPUMEHUTETTHHO
K pa3JIMYHBIM KOHTEKCTaM

OK 02. Hcnonw3oBaTh
COBPEMEHHBIC CpEJICTBA IIOMCKa,
aHanIu3a

Y MHTEPIIPETANHN HHPOPMAITUN

u UHPOPMAIMOHHBIE TEXHOJOTHUHU
Ui BBITIOJTHEHUS 3a1a4
poeCCHOHATILHOMN 1eATENbHOCTH

Paznen 2. Temnr 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2., 4.3

Paznmen 5. Temsr 5.1.,5.2., 5.3.

Pasnen 6. Tema 6.1

Pasmen 7. Temsr 7.1, 7.2, 7.3
Paznen 8.

Ilo/c

OK 03. [InanupoBate | Pazmen 1. Tema 1.1

U peanmu3oBbiBaTh  cobctBenHoe | Pasgen 3. Temsr 3.1., 3.2, 3.3.
npodeccroHanbHoe W smyHocTHoe | Pasnmen 4. Temsr 4.1.,4.2., 4.3
pasButhe, upeanpuHuMaTenbckyo | Pazgen 8 Tema 8.1
JeATeNbHOCTD

B mpodeccuoHanbHOM  cdepe,

UCTIOJIb30BATh 3HAHUS

[0 TMpaBoBOM U  (UHAHCOBOMH

IPaMOTHOCTH B

Pa3IUIHBIX

KU3HCHHBIX CUTYAIHIX

OK 04. OddextuBHo | Pasznen 2. Temsr 2.1., 2.2., 2.3.

B3aUMOJICVICTBOBATh M
paboTaTh BKOIJICKTHBE U
KOMaH/1e

Pasgen 3. Temsr 3.1., 3.2., 3.3.

Pasmen 4. Temr1 4.1., 4.2., 4.3

Pasnen 5. Temsr 5.1.,5.2., 5.3.

Pasznen 6 Tema 6.1
Pasgen 7. Temu1 7.1, 7.2, 7.3

OK 05. OcymiectBiusTh  YCTHYIO

Pazmen 1.

YCTHBIN OIIPOC;
(poHTaNTBHBIH O1IPOC;
BBITIOJIHCHUE
1abopaTOpPHBIX padoT;
HpaKTHYECKHE pabOThI
(peuieHue
Ka4eCTBEHHBIX

U PaCUYETHBIX 3a7ay);
TECTUPOBAHHUE;

Qg depeHIpoBaH
HBII 3a4eT
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U TMHUCHBMEHHYI0 KOMMYHHKAIIUIO
Ha  TOCYJapCTBEHHOM SI3BIKE
Poccuiickoiit @enepanunu ¢ y4eTomMm
O0COOEHHOCTEH  COL[MAJILHOTO |
KyJIbTYPHOT'O KOHTEKCTA

Pasnmen 2. Tems1 2.1., 2.2., 2.3.
Pa3nmen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2., 4.3

Pasngen 5. Temnr 5.1.,5.2., 5.3.

Pasnen 6. Tema 6.1

Pasmen 7. Temnur 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1

Ilo/c

OK 07. ConelicTBOBATH
COXPAHCHHUIO OKPYXKAOIIEH
cpepl, pecypcocOepexeHHIO,

MPUMEHSATH 3HAHUSI 00 U3MEHEHUH
KITUMAaTa, MPUHIIUIBI OEPEKITUBOTO
MIPOU3BOJICTBA 3¢ HEeKTUBHO
JIECTBOBATH B
YpEe3BBIYANHBIX CUTYAITUSIX

Paznen 2. Temn1 2.1.,2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2., 4.3

Pasnen 5. Tems1 5.1., 5.2., 5.3.

Paspgen 7. Temsr 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
Ilo/c

MK 1.1 OcymecTBusTh 3KCIUTyaTalUIO

TEXHUYECKUX CpEe/CTB 3aIUTH]
WHPOpPMALIMK B COOTBETCTBUM  C
TpeOOBaHUSIMU 9KCIUTyaTallHOHHON
TOKYMEHTAlNH

Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.

Pazgen 4. Temnr 4.1.,4.2., 4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pazgen 7. Temer 7.1, 7.2, 7.3
Pasznen 8 Tema 8.1 Ilo/c

IIK 1.2. OcyuiecTBusITh U3MEPEHUE
rapaMeTpoB ITOOOYHBIX
PIIEKTPOMAarHUTHBIX U3TYYEHUH U
HaBOJIOK, CO37[aBaMbIX TEXHHYECKUMHU
cpencTBamu 00paboTku nHpOpMAIUN

Pazgen 2. Temer 2.1.,2.2., 2.3.
Paspmen 3. Temnr 3.1., 3.2., 3.3.

Pasgen 4. Temnr 4.1.,4.2., 4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pazgen 7. Temer 7.1, 7.2, 7.3
Pa3zgen 8 Tema 8.1 Ilo/c

[1K 1.3. [TpoBOIUTH TEXHUYECKOE
oOcCiTyKUBaHUE 000PYT0OBaHUS
MH(pOpPMaIMOHHO-
TEJIEKOMMYHHUKAITMOHHBIX CUCTEM U
ceTen

Paszmen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.

Pasgen 4. Temnr 4.1.,4.2., 4.3

Paszmen 5. Temnr 5.1.,5.2., 5.3.

Pazgen 7. Temer 7.1, 7.2, 7.3
Pa3zgen 8 Tema 8.1 Ilo/c

(poHTaNBHBIH O11POC;
BBIIIOJIHEHUE
1abopaTOpHBIX padoT;
NPaKTUYECKUE PAOOTHI
(peuieHue
KaueCTBEHHBIX

Y PaCUYETHBIX 33/1a4)




