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1. TACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOU JUCIHUIITIMHBI
duzuxka

1.1 O6nacTe npuMeHenns padoyeii NporpaMmsbl

PabGouass  mporpamma  y4yeOHOM  JHUCUMIUIMHBI  SBJISIETCS  YacTbl0  OCHOBHOM
npodeccuoHanbHOM 00pa3zoBaTelibHON mporpamMmbl B cooTBeTcTBHH ¢ PI'OC mo crnenuaabHOCTH
cpennero mpodeccuonanbHoro obpaszoBanus (manee CIIO) 13.02.02 TemnocHaGxkeHue w
TEIUIOTEXHUYECKOEe 000pyA0BaHNe, BXOJAIICH B YKpyHmHEHHYIO Tpymmy crenuanbHocted 13.00.00
«INEKTPO- U TEIIOIHEPTETUKAY.

Pabouass mporpamma y4eOHOUW mucHumuinHbl «@Du3uKka» MpeaHa3HAuYeHA IS U3yUYeHUsS B
YUPEXKJIECHUAX MPOPECCHOHATBHOIO 00pa30BaHUsl, PEaTH3YyIOMIUX O0pa30BaTEIbHYIO MPOTrpamMmy
cpenHero (MoiaHOTro) 0OmImIEero oOpa3oBaHMsl, MPU TOJATOTOBKE KBAIM(DUIIMPOBAHHBIX PabOYMX M
CHEIHMAIICTOB CPEJHETO 3BEHA.

1.2. MecTto y4yeOHOHl IUCHUILIMHBI B CTPYKType OCHOBHOH NpPOo¢ecCHOHAIbHOM
00pa3oBaTe/IbHOI MPOrpaMMbl: JTUCIUIUINHA BXOJIUT B 00II€00pa30BaTEIbHBIN ITHKIT

1.3. Hean u 3agaum y4eOHOH JMCHUILIMHBI - TPeOOBaHUS K pe3yJbTaTaM OCBOCHMA

Y4eOHOH IMCUMILINHBI:
Coneprxkanue nmporpaMMbl 0011e00pa3oBaTebHON JUCIUTIIMHBI DU3MKa HAIIPaBICHO HA

JOCTH>KEHHE CIECAYOUINX LETeH:
® (QopmupoBaHUE Y 00YJAIOIUXCsl YBEPEHHOCTH B IICHHOCTH 00pa30BaHMS,
3HAYUMOCTU(DU3HNUECKUX3HAHU N IICOBPEMEHHOT OKBATU (QUIIMPOBAHHOT OCHIEIIUAIMCTAIIPUOCYIIIE
CTBJIEHUHETONPO()ECCHOHATEHOW IS TETLHOCTH;
dbopMupOBaHUE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH;
OBJIaJIeHUECTIEIU(PUUECKONCUCTEMON (PU3UUECKUXTTOHATUN, TEPMUHOJIOTHEHUCUMBOJINKOM;

OCBOCHHUC OCHOBHBIX (I)I/I3I/I‘-ICCKI/IX TeoprI, 3aKOHOB, 3aKOHOMepHOCTeI71;

OBJIaZICHUC OCHOBHBIMU METOJAMU HAYYHOTO ITO3HAHHWA IPUPOJAbI, UCITIOJIB3YEMBIMU B (1)I/I3I/IK€
(Ha6J’II-OI[CHI/Ie, OINMMCAHUC, UBMCPCHUC, BBIABUIKCHUC TUIIOTE3, IPOBCACHNUC BKCHepI/IMeHTa);

® OBJIQJICHUC YMCHUSIMHU O6pa6aTBIBaTI> JaHHBIC DKCIICPUMEHTA, 00BACHATH IMMOJTYYCHHBIC
PE3YyJbTaThl, YCTAHABIINBATH 3dBUCUMOCTHU MCKIY q)HBH‘IeCKI/IMI/I BCIIMYMHAMH B Ha6J'IIOI[aeMOM
SABJICHUH, 1€J1aTh BBIBOJBI,

L4 q)OpMI/IpOBaHI/IC YMCHUA pClIaTh CI)I/ISI/I‘ICCKI/IG 3alavU pa3HbIX ypOBHGfI CJIOXKHOCTH,

® pa3BUTHE IM03HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B
npoliecce NpUOOPETeHHs 3HaHUH ¢ UCTIONIBb30BaHUEM PA3IUYHBIX HICTOUHUKOB HH(OpMAIK U
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTH; yMEHUI popMyIupoBaTh 1 000CHOBHIBATh
COOCTBEHHYIO MO3UIIHIO 10 OTHOIICHUIO K (PU3NUECKOM HH(pOpMAIIKH, TT0JTy4aeMOi U3 pa3HbIX
HCTOYHUKOB;

® BOCIIMTaHMEC 4YyBCTBA TOPAOCTH 3a pOCCHﬁCKYIO (1)I/I3I/ILICCKyIO HayKy.



1.4. Tlnanupyemble pe3yJbTaThbl OCBOEHHsI 00IIe00pa30BATEJbHONW IMCUMILUIMHBI B
cootBeTcTBUU ¢ ®I'OC CIIO 1 Ha ocHoBe ®I'OC COO

Koxa u IInanupyemble pe3yJIbTaThbl 0CBOCHHUA TUCIUIIIMHBI

HaunmenoBanue

¢popmupyembix Oowmmue JucuuniuHapHbie

KOMIIeTeHHii
OK 01. JlmaHocTHBIE  pe3ynbTaThl  noibKHEI | [1PO 1. CdhopmMupoBaHHOCTB
Bribupate cnocoObl pemeHHs | OTpaXkaTb B YacTH  TPYAOBOTO | MPEACTaBICHWH O POJM U MecTe
3ama4 npo¢eCCHOHATBHON | BOCIHMTAHUS: (¥M3UKK ¥ aCTPOHOMHH B COBPEMEHHOM
JIESITENIbHOCTH NMPUMEHHUTEIbHO K | - TOTOBHOCTH K TpYyAy, OCO3HaHWE | HAyYHOU KapTUHE MHpa, 0

Ppa3JIMYHbBIM KOHTCKCTaM

LEHHOCTH MaCTepPCTBa, TPYI0II00HeE;

- TOTOBHOCTB K AKTHBHOM
JIeSITEIIbHOCTH TEXHOJIOTUYECKON
U COLMAIbHOM  HaNpaBJICHHOCTH,
CHOCOOHOCTh UHHULIUUPOBATb,
IVIAHUPOBaTh M CaMOCTOSATEIHHO

BBITIOJTHATH TAKYO IESTEITHHOCTD;
- HWHTEepeC K pPa3MuuHBIM chepam
po¢eCCHOHANBHON NesITeIbHOCTH,

- TOTOBHOCTh H CIOCOOHOCTH K
00pazoBaHuUIO

U caMo00Opa30BaHUIO Ha MIPOTHKEHUU
BCEH KU3HU,

- yMeHUue MIPOTHO3UPOBATH
HeOJIaronpusTHBIC 3KOJIOTHYECKHUE
MOCIIEICTBUS MIpeANPUHUMAEMBIX
JIEHCTBUH, IPEAOTBpAILATh UX;
MerTamnpenmMeTHbIe pe3yIBTATHI
JTOJDKHBI OTPaKaTh:

Osnazenne YHHBEPCaITbHBIMHU
Y4eOHBIMH [M03HaBaTeIbLHBIMHU
IEUCTBUSIMU:

a) 6a30BbIe IOTUYECKUE IEHCTBUS:
CaMOCTOSATENIFHO  (hopMynTHpOBaTh U
aKTyaJIM3HpOBAThH npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABJIUBATh CYIICCTBEHHBIN
NpU3HAK  WJIH  OCHOBaHHUS  JUIs
CpaBHEHUS, KIJIacCU(UKAIIH u
0000111EHNS; OTIpeNIeNATh LN
JIESTeTbHOCTH, 3aaBaTh MapaMeTphl U
KPUTEPUH WX JOCTHXCHHS; BBISBIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOpEYHS B
paccMaTpUBAEMBbIX SIBICHUSX; BHOCHTH
KOPPEKTHUBBI B JIESITENILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB
LETSM, OIIEHMBATH PHCKH
MOCIIeICTBUN JIeSITETbHOCTH;
pa3BUBaTh KPEATUBHOE  MBIINUICHHE
MIPY PEIICHUH KU3HCHHBIX TPo0IeM;
0) 0a30BbIEe  HCCIIEIOBATEIIbCKHE
JICUCTBUS:

- BIQJCTh  HaBBEIKAMH  y4eOHO-
HCCIIEIOBATEIbCKOM M MPOEKTHOU
JIESTETbHOCTH, HABBIKAMU Pa3peIICHHS
npooeM;

- BBIABJSITH MPUYHHHO-CJICICTBCHHBIC
CBS3M W aKTyaIM3UpoOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pEeIIeHus,
HaXOIUTh apryMeHTHI TUTSt
JTIOKA3aTeIbCTBA CBOUX YTBEPIKICHUM,

cucreMooOpasytomeil ponn Quzukun B
Pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJIOTHH, O BKJIa/e
POCCHHCKMX ¥ 3apyOeKHBIX YYEHBIX-
¢bu3uKoB B pa3BuUTHE HayKH;
NOHMMAaHHe (HU3UYECKOH CYIIHOCTH
HaONIONaeMbIX SIBJICHUA MHKpPOMHpa,
MakpoMHpa M MeErammpa; MOHHMaHUEe
pOJIM  aCTPOHOMHH B IPAaKTHYECKOM
JeATEeIbHOCTH YeJIOBeKa U NalbHeHIeM
HAY4HO-TEXHUYECKOM Pa3BUTHH, POJIU
¢u3uKKH B GOPMUPOBAHUM KPYro3opa u
(YHKIIMOHAIBEHON IPaMOTHOCTH
YeJoBeKa Uil PEIICHUS] MPAKTUUECKUX
3aj1ay;

IIP6 2. ChopMHPOBaHHOCTH yMEHHH
pacro3HaBaTh (U3WYECKHE SBICHUS
(poteccer) " 00BSACHATH
UX Ha OCHOBE M3YYCHHBIX 3aKOHOB!
paBHOMEpPHOE W  PaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBMKEHHE, CBOOOIHOE
najieH1e Tel, JBIDKECHHE o
OKPYI)KHOCTH, UHEpLUS,
B3auMOJIeiicTBUE Tell, KoJjebarelibHOe
JIBIDKEHUE, pe30oHaHC, BOJIHOBOE
nBikenue; auddysus, OpoyHOBCKoe
JIBIDKEHUE, CTPOEHHME OJKUAKOCTeH U
TBEPJBIX TeJl, U3MEHEHHE O0BEeMa Tel
npu HaTpeBaHUU (oxnmaxxneHun),
TEIUIOBOC  PABHOBECHE,  HCHAapEHHE,
KOHJICHCAIIUS, IUTaBJICHUE,
KPUCTAJUTU3aLHs, KUIICHUE, BIAXKHOCTD
BO3/yXa, CBSI3b CPEIHEH KUHETHYECKOM
SHEPrUu TEIIOBOTO JIBHDKEHUS
MOJIEKYJI ¢ aOCOJIOTHOH TeMIepaTypoi,
MOBBILIICHUE JIABJICHUSI Ta3a IPH €ro
HarpeBaHWU B 3aKPBITOM COCYJIE, CBSI3b
MEXJIy MapamMerpamMH COCTOSIHHUS ra3a B
u30mpoIeccax;  JNEKTpH3alus  Tell,
B3aUMO/ICHCTBUE 3apsOB, HarpeBaHHE
MPOBO/IHUKA C TOKOM, B3aHMOJIEHCTBHE
MarHuToB, JIEKTPOMarHUTHast
WHIIYKIUS, AeHCTBHE MAarHUTHOTO I10JIS
Ha IPOBOJHHK C TOKOM M JIBHOKYIIHICS
3aps]], DJIEKTPOMAarHUTHbIE KoJeOaHus

u BOJIHBI, MPSIMOJIMHEHHOE
pacnpocTpaHeHHe CBeTa, OTpa)KeHHe,
TIpeJIOMIICHHE, uHTEphepeHnns,
mupakous W TOJSApU3AIs  CBETA,

JMCTIepCHst CBeTa; (pOTOIIEKTPHICCKUI
s ek, CBETOBOE JIaBJICHUE,
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3a7aBaTh
Y KpUTEPUH PELICHUS;
- aHAJIU3UPOBATh INOJIYYEHHBIE B XOJE
peleHus 3a1a4n pe3yJIbTaThl,
KPUTUYECKU OLICHHUBATh ux
JOCTOBEPHOCT, MPOTHO3UPOBATH
W3MEHEHHE B HOBBIX yCIIOBHSIX;

- yMeThb MEpPEHOCUTh 3HAHUA B
MO3HABATENIFHYI0 M HPaKTHIECCKYIO
YaCTH KU3HEAEATECIbHOCTH;

- yYMEThb MHTETPHPOBATh 3HAHUSA W3
Pa3HBIX MPEIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIC HJIEH, IpeIIaraTh
OpUTHHAJIbHBIE TIOAXO/BI U PEILICHMUS;

napameTpsl

- MPOSIBIATE  CHOCOOHOCTh  HMX
HCIIOJL30BAaHUS B IO3HABATEILHOM U
COLMaNbHOM MPaKTHKE;

-[IPpOsABJIATH CIIOCOOHOCTH u
T'OTOBHOCTbH K CaMOCTOATCIIBHOMY
IMOUCKY METOA0B peuicHuss
MpaKTUYCCKUX 3aaad, IMPUMCHCHHIO

Ppa3IMYHbIX MECTOJO0B IMMO3HAHUA,

-CTaBUTb u (dhopmypoBaTh
COOCTBCHHBIE 3a71a4u B
00pa30BaTENbHON  JESATENBHOCTH |

JKU3HEHHBIX CUTYalUsX;
-BBISBIIAITH  [IPUYMHHO-CIICICTBCHHBIC
CBSI3M W aKTyaJH3HpoOBaTh 3ajady,
BBIIBUTaTh THUIIOTE3y €€ peIICHHUS,
HaXOJUThb APryMCHTBI JJIs1
JI0OKa3aTeNnbCTBA CBOUX YTBEPKICHMUIA,
3a]aBaTh IapamMeTpbl W KPUTEPUHU
peLIeHus;

AHAJIU3UPOBATh IIOJIYUYCHHBIE B XOJ€
peleHus 3aa4u pe3yabTaThl,
KPUTHUYECKH OLICHUBAThH nx
JIOCTOBEPHOCTH, MIPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX; JaBaTh
OLICHKY HOBBIM CHUTYallWsiM, OLIEHUBATh
pUOOPETEHHBIH OTIBIT;
paspabarTbIBaTh IJ1aH peneHus
mpobjeMbl € y4eToM  aHaim3a
UMCHOINXCA MaT€pruaJIbHbIX u
HEMaTepHAJIbHBIX PECYPCOB;
OCYILIECTBIISITh  LIEJICHANPABJICHHbIH
MOUCK MEepPeHoca CPEJCTB M CIIOCOOOB
JeWcTBHS B NPO(ECCHOHATBHYIO
cpeny;

yMEThb  IIEPEHOCHTh  3HAaHUSA B
MO3HABATEJIFHYI0 M HPaKTHYECKYIO
00J1acTH KU3HEEATEILHOCTH;

YMEThb HWHTETPUPOBAaTh 3HAHUS U3
pasHBIX ~ TIpPEAMETHBIX  OOJacTei;
BbIABUTaTh HOBBIC HJICHU, NPCAIaratb
OPUTMHAJIBHBIC TOAXOAbI U PEIICHUA

CTaBUTh  OpOOJEMBI W  3a7ayW,
JIOMyCKaIoINe AIbTCPHATHBHEIC
pelieHus

BO3HHUKHOBEHHUE JIMHEHYATOTO CIEKTpa
aToMa BOJIOPOJa, CCTCCTBCHHAS W
HCKYCCTBEHHASI PATUOAKTUBHOCTH;

I1P6 3. Bnanenne
OCHOBOITOJIATAIONIMMU  (DPU3UICCKUMU
MOHATUAMU u BEIIMYUHAMH,
XapaKTepU3yIOMIMHU (uzngeckue
TIPOIIECCHI (CBsI3aHHBIMH C
MeXaHUYECKUM JBHOKEHHEM,
B3aUMOJEUCTBUEM TeI,
MeXaHUYECKIMH KOJIe0aHUSIMU 31
BOJIHAMU, ATOMHO-MOJICKYJISIPHBIM
CTPOCHHEM  BCINECTBA,  TEIUIOBBIMU
MpoIeCCaMu; ANEKTPHYCCKUM "
MArHUTHBIM TOJSIMH, 3JIEKTPHYCCKUM
TOKOM, 3JEKTPOMATHUTHBIMH
KOJIeOaHUSMH u BOJIHAMU;
OIITHYCCKUMU ABJICHUAMHU, KBAHTOBbBIMU
SBIICHUSAMH, CTPOCHHEM aToMa |
aTOMHOTO sipa, PaIdOaKTUBHOCTHIO);

BJIaACHHUC OCHOBOIIOJararonmmumMun
ACTPOHOMHUYCCKUMHA MOHATUAMU,
IIO3BOJIAIOIIIMMHA XapaKTepu3oBaTb

MIPOIIECCHl, MPOUCXOAAIINE Ha 3BE3MaX,
B 3BE3AHBIX cucremax, B
ME)XTaJlaKTHUeCKOH cpefe; JBIDKEHHUE
HEOECHBIX TN, HBONIOLMIO 3BE3l H
Bcenennoii;

I1P6 4. Bnanenne 3akOHOMEPHOCTSIMH,
3aKOHAaMH W TEOopwsAMH  (3aKOH
BcemupHoro Ttsarorenus, I, 11 u III
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUs

MEXaHUISCKOMN OHEPIruu, 3aKOH
COXpaHCHHUA nMmiIryJibca, IPUHIUIT
Cynepno3nuuun CHII, IIPUHIHUIL
PaBHOIIPABHOCTH HWHEPIHUAJIBHBIX
CUCTEM OTCUECTa, MOJICKYJIAPHO-
KUHETUYCCKYIO TCOPUIO CTpOCHUA
BCIICCTBA, Ia30BbIC 3aKOHBI, HCpBBIfI
3aKOH TCPMOJNHAMUKU 3aKOH

COXpaHEHMs DBJIEKTPUUECKOIro 3apsja,
3akoH Kynona, 3akoH OMa Jij1s1 ydacTka
menu, 3akoH Owma I IIOJHOM
JJEKTpUYECKON 1enu, 3akoH JIxoyns -
JleHna, 3aKOH  3JEKTPOMArHUTHOM
MHIYKIHH, 3aKOH COXPAaHEHUS SHEPTHH,
3aKOH IPSIMOJIMHEMHOT O
pacnpocTpaHeHUs CBETA, 3aKOH
OTpaXXeHHsI CBETA, 3aKOH TMPEIOMIICHHUS
CBETa; 3aKOH COXpaHEHUS OHEpPTrHH,
3aKOH COXPAaHEHHUS WMITYJIbCa, 3aKOH
COXpaHEeHHs DJIEKTPUUECKOTO 3apsna,
3aKOH COXpaHEHHs MacCcOBOTO 4MCIIa,

MOCTYJIATHI Bopa, 3aKOH
paJIMOAKTUBHOTO PAaCIana); YBEpEHHOE
HCIOJIL30BaHUE 3aKOHOB u
3aKOHOMEpPHOCTEH npu aHaJIN3e
(U3NYECKUX SIBICHUN U MPOIECCOB;

[1IP6 6. Bmamenne  OCHOBHBIMH
METOaMHU HAYYHOTO IO3HAHMS,

WCTIONB3YEeMBIMH B (U3UKE: IIPOBOIUTH
IpsMbIe W KOCBEHHBIC H3MEpPEHUs




(busngeckux BCJIUYUH, BEIOUpast
ONTUMANILHBIA CIOCO0 W3MEpPEeHUs U
WCTIOJIB3Ysl M3BECTHBIC METOJBI OLCHKHU
MOTPENIHOCTEH M3MEPCHHH, MPOBOJUTH
HUCCIIEIOBAHUE 3aBUCUMOCTEN
¢busngeckux BEJIMYHUH c
MCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHHH,
OOBSCHSITH TIOJNyYCHHBIC PE3YJIbTATHI,

UCTIONB3Ys ¢busnueckue TeopuH,
3aKOHBI U IOHSATHS, U J€JIaTh BBEIBOIBL,
coOmomaTh  mpaBmia  0E30MacHOTO

TpyJa MpU MPOBEICHUU HCCIICIOBAHHN
B paMKax y4eOHOro HSKCIEpHUMEHTa H
yueGHO-UCCIIeI0BATENBCKOM

JEATeIbHOCTH  C  HCIOJb30BaHHEM
H(MPOBBIX U3MEPHUTEIBHBIX YCTPOMCTB
U J1abopaTOpHOro  OOOPYIOBaHWS,
c(hOPMHUPOBAHHOCTL TMPEACTABICHUH O
MeTo1ax MOy YeHHUS HAYYHBIX
ACTPOHOMHYECKUX 3HAHUM,

I[MIP6 7. CdopMHpPOBaHHOCTH yMEHUS
peliath pacueTHbIE 3aJadd C SBHO

3aJaHHOU ¢du3nIecKoi MOJCTBIO,
UCTIONBb3Ysl  (HU3MYECKUE 3aKOHBI U
NPUHLMIBI, HAa  OCHOBE  aHain3a
YCIIOBHSA 3a/1a4u BBIOMPATh
bu3nyecKyro MO/IEb, BBIJICIIATh
¢du3nyeckue BEIMYMHBI U (HOPMYJIBI,
HEOOXOAMMBIE ISl e  pelIeHHMS,
NPOBOANTH pacdeTsl U  OICHUBATh
peaNbHOCTh  ITIOJNYYEHHOTO 3HAYCHUS
¢u3nIecKkoif  BEIMYMHBI; pemarb
KaueCTBEHHbIC 3a/1aud, BBICTpaMBas
JIOTUYECKH HETIPOTHBOPEUUBYIO

LENOYKy pacCcyXIeHUH ¢ Omopoil Ha
N3y4eHHbIE 3aKOHbI, 3aKOHOMEPHOCTH 1
¢u3HUecKue SIBICHUS

OK 02.
Hcnons3oBath COBPEMECHHBIE
CpeAcTBa IIOMCKAa, aHalu3a M

HMHTEpIpeTanuyd HHPOpMAIMH |
nH()OpMaIMOHHbIE

TEXHOJIOTUH ISl BBITIOJIHEHHUS
3a1a4 mpodeccHoHaNTbHON
JeSITEIbHOCTH

JInyHOCTHBIE PE3YyIbTAThI JOJIPKHBI
OTpaXaThb B 4aCTU LCHHOCTU HAYYHOI'O
MO3HAHUS:

- ¢hOpMHUPOBAHHOCTE MHPOBO33PEHHUSI,

COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pasBUTHS HayKH u
o01ecTBeHHON MPaKTHKH,

OCHOBAaHHOTO Ha Juajore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MECTa B MOJUKYJIbTYPHOM MHpE;

- COBEpIIEHCTBOBAHHE S3BIKOBON U
YUTATEIbCKOMN KYJIBTYPBI
KakK CpeCTBa B3aUMOJECHCTBUS MEXIY
JIFOAbBMH U IIO3HAHUA MI/Ipa;

MeranpeameTHble pe3yabpTaThl
JTOJIKHBI OTpaxaTh: OsnazeHue
YHHBEPCaTbHBIMH Y4eOHBIMU

MO3HABATEJILHBIMH JICHCTBUSIMH:

B) paboTa ¢ uHpOpMarmei:

- BJIQJETh HABBIKAMH  ITOJyYEHUS
nH(poOpMaMK M3 MCTOYHUKOB PA3HBIX
THIIOB, CaMOCTOSITEIHHO
OCYIIECTBIISATH TIONCK, aHaIu3,
CHCTEMATH3alMI0 W HWHTEPIPETALHIO
MHOpPMAaLUK _ pa3lIMYHbIX BHUJIOB H

IIP6 5. YMeHue y4MTHIBATH T'DaHUIIBI
NPUMEHEHUs] U3YYEeHHBIX (DU3UUECKUX
MOJIENIeH: MarepuasbHas TOYKa,
HHepIMadbHasl ~ CHCTEMa  OTCYeTa,
WICANIBHBIA  Ta3; MOJAENH CTPOCHUS
ra3oB, JKHJIKOCTEH W TBEPHABIX Tell,
TOYEYHBIA  DJIEKTPUUECKUM  3apsn,
saepHas MOZENb aToMa, HYKJIOHHas
MOJIe/Ib aTOMHOTO sipa MPH PELIEHUN
¢dr3nYecKnX 3a/1a4;

I1P6 9. CdopmupoBaHHOCTD
COOCTBEHHON ITO3HUI[UK 10 OTHOIIEHUIO
K (huzngeckoit nHbOpManny,
[I0JIy4aeMOH M3 PAa3HBIX HCTOYHHKOB,
YMEHHH  HCHOJNB30BaTh  IU(POBHIE
TEXHOJIOTHH TS TIOWCKa,
CTPYKTYPHUPOBaHHUS, MHTEPHPETALMN U
NPE/ICTaBICHUSI y4eOHOH M Hay4dHO-
NONYJIIPHOM HMH(MOpPMAaLK; pPa3BUTHE
YMEHHI KPUTHYECKOTO aHanmu3a
NoJTy4aeMoi MH(popMaIuu
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(hopm npescTaBIeHUS;

- co3jaBaTb TEKCTHl B Pa3IMYHBIX
¢opmarax C yd4eTOM Ha3HAYEHUS
nHdopManuu U 1EJIeBOH ayauTOpHH,
BBIOMpas ~ ONTHUMAJIbHYIO bopmy
NPE/ICTABIICHUS U BU3yallU3allny;

- OLICHUBATD JOCTOBEPHOCTb,
JETHTHUMHOCTh ~ MHpOpMauuH,  ee
COOTBETCTBHE IPAaBOBBIM U MOPAIBHO-
3TUYECKUM HOpMaM;

- UCIIONB30BAaTh cpencraa
HHPOPMAINOHHBIX "
KOMMYHHKAIMOHHBIX ~TEXHOJOTHH B
pelICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpTaHHU3aI[OHHBIX 3ama4 c
co0uoieHreM TpeOoBaHUI
OPrOHOMHKH, TEXHUKH OE30IacHOCTH,
THTHCHBI, pecypcochepexeHus,

NPABOBBIX M 3THYESCKUX HOPM, HOPM
HHPOPMAIMOHHON 0E€30MaCHOCTH;

- BJIaAICTh HaBbIKaMH1 pPaCliO3HaBaHUA U

3aIUTHI nHdpopMaIuy,

nH(popMaMOHHO 0e3onacHOCTH

JUYHOCTH
OK 03. JluyHocTHBIE pe3ynbTaThl  1OJKHBI | [IPO 9. CdopMupoBaHHOCTB
[lnaHupoBaTh W pEaNM30BBIBATH | OTpaXKaTh B YaCTH  JYXOBHO- | COOCTBEHHOW MO3MLUH MO OTHOIICHUIO
COOCTBEHHOE MPO(ECCHOHANBHOE | HPABCTBCHHOT'O BOCIHUTAHHS: K (bu3HUecKoi uH(pOPMAIIUH,
" JMYHOCTHOE pa3BUTHE, | - CIOCOOHOCTH OLICHUBATh CUTYALMIO U | IOMy4aeMOW W3 pa3HBIX HCTOYHHKOB,
NpeaIPHHIMATENbCKYHO NPUHUMATH OCO3HAHHBIE DCIUCHUS, | YMEHHIl  HMCHOJNB30BaTh  LU(POBBIC
JeATEIbHOCTh B | OPHEHTHUPYSCH Ha MOPAIBHO- | TEXHOJIOTUH st TIOMCKa,
npogeccHoHaNbHON cdepe, | HPAaBCTBEHHBIC HOPMBI M LICHHOCTH; CTPYKTYpUPOBAHHS, HHTEPIPETALMH H
UCIIOJIb30BaTh 3HAHMS NO | - OCO3HaHME JIMYHOTO BKJIAA B | MpEACTaBIeHHs Y4YeOHOH M HaydHO-
(MHAHCOBOM  TIpaMOTHOCTHM B | HOCTPOEHHE YCTOWYMBOrO OyIylIero; | HOMyJSpHOW WHGOpPManuu; pa3BUTHE
Ppas3IMYHbBIX JKM3HEHHBIX | MeTtanpenmMerHbie pe3yJbTaThl | yMEHHH KPUTHUYECKOTO aHaiM3a
CHUTYaIUIX JIOJDKHBI ~ OTpakathb: OgnazieHne | nosy4aeMoi HHGOpMaIUU

YHHBEpCaJIbHBIMU peryJsiTHBHBIMU

JICHCTBUSAMU:

a) cCaMOOpraHH3aLHs:

- CaMOCTOSITENIBHO  OCYIIECTBISTH

M03HABATENbHYIO JeATEIBHOCTB,

BBIBIISITE  NPOOJIEMBI, CTaBHTh H

(hopMyMpoBaTH COOCTBEHHBIE 3aJauM
B 00pa3zoBaTeNbHON JAESITENTLHOCTA U
KU3HEHHBIX CUTYaIUX;

- CaMOCTOSATENFHO COCTABIATH IUIAH
pemieHus  TPOOJIEMBI € YUETOM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U IPEANIOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

-pacumpsTh paMku y4eOHOTO
mpeiMera Ha  OCHOBE  JIMYHBIX
MpeaNnoYTEeHUH;

- JenaTh  OCO3HAaHHBIH  BBIOOD,
apryMEHTHPOBaTh ero, Opath

OTBETCTBEHHOCTb 32 PEIICHHE;
-CrIoco0CTBOBaTh  (OPMHUPOBAHUIO U
IIPOSABJICHUIO UIMPOKOM 3pynuuuu B
pa3HBIX OONACTIX 3HAHWH, MOCTOSHHO
MOBBIINIATh CBOM 00pa3oBaTeNIbHBIA WU
KYJIBTYPHBIH YPOBCHB;
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0) CaMOKOHTPOJIb:

HCIIONB30BaTh MPUEMbI PEQICKCUH IS
OLICHKH CHUTyalliH, BBIOOpa BEPHOTO
pelIeHus;

- yMeTh OLCHHUBATh PUCKH H
CBOCBPEMEHHO MPUHUMATh PEIICHHS
0 UX CHIDKCHHIO,

B) SMOLMOHAIBHBIA HHTEIUICKT

- CTpeMIICHHE K IOCTI)KCHHIO LI U
yCIeXy, ONTHMU3M, HHHUHATHBHOCTb,

YMEHHE JeWCTBOBAaTh, WCXOAA W3
CBOHX BO3MOKHOCTCH;
- CIIOCOOHOCTH IIOHUMATh

SMOLMOHAIBHOE COCTOSHHE JIPYTHX,
YUUTBIBaTh €r0 MpPH OCYILECTBICHHU

KOMMYHHKAIIH, CITOCOOHOCTE K
COUYYBCTBHIO U COTNEPEKUBAHUIO;
- CHOCOOHOCTh BBICTPaNBaTh
OTHOWICHUA C [JPYTUMH JIIOJBMH,
3a00TUTBCSA, TIPOSABIATH HHTEpEC H
paspeniatb KOHQIUKTHI
OK 04. JlmanoctHBle  pe3ynbTaThl  nmoivkHEI | [IP6 10.  OBmageHme  yMEHHSMH
O¢ddexkTnBHO B3aMMOIEHCTBOBAThH | OTPaKaTh B YaCTH IICHHOCTH HAYYHOTO | paboTaTh B TPYINE C BBIIOJHEHUEM
U paboTaTh B KOJUICKTUBE ¥ | IMO3HAHUS: Pa3IMIHBIX COLMAIbHBIX ponei,
KOMaH/Ie - OBJIQJICBAaHUC HABBIKAMH Y4YEOHO- | IUIAHHUPOBATH paboty TPYIIIBL,
HCCIIEIOBATEIIbCKOM, IIPOEKTHOM U | palMOHAJIBHO pacnpenensrsb
COLIMANIBHOM JeATEIBHOCTH; NIeSITEILHOCTD B HECTaHAapTHBIX
MertanpeameTHbIe pe3yibTaThl | CUTyalusX, aJeKBaTHO  OlLEHUBATh
JIOJIKHEI OTpaxath: OBnazicHue | BKJIAJ KaXJIOTO U3 YYaCTHUKOB TPYIIIBI
YHUBEPCATbHBIMU B pelieHue paccmaTpuBaeMoit
KOMMYHHUKATHBHBIMA JCHCTBUSIMH: poOIeMBI

0) COBMeCTHAs IeATSIEHOCTE:

-  TOHMMarb W HCIIOJIL30BAaTh
MpEeNMYyIIEeCTBa KOMaH/IHOH "
WHJIMBHUYaJIbHOM paboTHI;

- BBHIOMpaTh TEMaTHKy ¥ METOMBI
COBMECTHBIX JCUCTBHUH C Y4Y€TOM
0o0IIMX HWHTEPECOB U BO3MOXKHOCTEH
KaX/IOT0 4IeHa KOJJICKTHBA;

- [pUHMMATh LI€JU  COBMECTHOM
JIESITEIBHOCTH,  OPTaHM30BBIBATH |
KOODJWHUPOBATh JEWCTBHS IO e€e
JIOCTHKEHHIO: COCTaBIATh  IUIaH
JIEUCTBUHM, pacOpelessiTb pojd C
y4eTOM MHEHHUH YYaCTHHKOB,
00CyXIaTh pe3yJbTaThl COBMECTHOM
paboThl;

-OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a U
KaXIOro YyJYacTHHKa KOMaHABI B
o0mmii pe3yabpTaT Mo pa3paboTaHHBIM
KPHUTEPHSIM;

-TpefiaraTh HOBEIE MIPOEKTEHI,
OIICHUBATh WJEH C MO3WIHNH HOBH3HEI,
OPHUTHHAIBHOCTH, MIPAaKTUYECKON
3HaYMMOCTH;  KOOPJUHHUPOBaTb U
BBINIOJHATH  pabOTy B YCIOBHAX
peanpHOro, BUPTYalIbHOTO u
KOMOMHMPOBAHHOTO B3aUMO/ICHCTBUS;
-OCYyILIECTBIIATh MO3UTHUBHOE
CTpaTern4eckoe MOBE/ICHHE B
pasNUYHbIX CHUTYalMsAX, IPOSBIATH
TBOPYECTBO M BOOOpaKeHHUE, OBITH
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WHHIMATHBHBIM.
OBnageHue YHUBEPCALHBIMU
PErYJIATUBHBIMU JICHCTBUAMU:

T') IPUHATHE Ce0s U IPYTUX JIIOACH:

- NPUHMMaTh MOTHUBBI M apryMEHTEHI
JpyTux  JroAed  Tpu  aHaiIM3e
PE3yNbTaTOB ACATEIHHOCTH;

- TpPHU3HaBaTb CBOE IIPaBO M IPaBO
JPYTUX JIO/EH Ha OUTHOKH;

- pa3BHBaTh CIIOCOOHOCTH ITOHHUMATh
MHp C HO3UIMHU JPYTOTo YeI0BeKa

OK 05.

Ocy1mecTBIATh YCTHYIO u
MUCbMEHHYI0O KOMMYHHMKALIMIO Ha
roCy1apCTBEHHOM SI3BIKE

Poccuiickoit @eneparyu ¢ yueToMm
0COOCHHOCTEW  COIMANBHOTO |
KYyJIBTYPHOI'O KOHTEKCTA

JIM4HOCTHBIE  PE3YyIbTATH  JTOJIKHBI
OoTpaxaTb B YacTU 3CTETHYECKOIO
BOCIIUTAHUSA:

- JCTETMYECKOE OTHOIICHHE K MUY,
BKITIOYAs 3CTETHKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOpPUYECTBA, CIOPTAa,
Tpyna

1 0OIIECTBEHHBIX OTHOIIEHHIA;

B obmacTu NaTPUOTUYECKOTO
BOCIUTAHHUS [IPOSBIIATE!

-[IEHHOCTHOE OTHOLICHHE K
rocyaapCTBEHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY u MPUPOAHOMY
Hacjieguro, MnaMsaTHUKaM, Tpaaulusam
HaponoB  Poccun,  gocTmkeHHSAM
Poccun B Hayke, uckyccTBe, cropre,
TEXHOJIOTUAX U TPYIE;

MeranpeameTHsle pe3yapTaThl
JTOJIKHBI OTpaxath: OsnazeHue
YHUBEPCAIbHBIMU

KOMMYHHUKATUBHBIMH JCHCTBUSIMU:

a) oOIIeHue:

- OCYIIECTBJIATh KOMMYHHKAI[HH BO
Bcex cepax KU3HM;
- pacro3HaBarth
cpeacTaa oO1IeHus, [MOHUMATh
3HAYCHHE COIUATBHBIX 3HAKOB,
pacro3HaBath MPEAIOCHIIKH
KOH(JIUKTHBIX CUTYyallii U CMSr4arh
KOH(ITUKTHI;

- pa3BepHYTO W JIOTUYHO U3JIaraTh
CBOIO TOUKY 3peHus c
HCIIOJIb30BAHHUEM SI3BIKOBBIX CPEJICTB

HeBepOaTbHBIE

I1P6 1. CdhopmMupoBaHHOCTH
NPEACTABIEHUM O pOJIM MU  MECTE
(M3UKKM M aCTPOHOMHH B COBPEMEHHOM
Hay4HOH KapTUHE MHpa, 0
cucreMooOpasytomeil ponn Quzuku B
Ppa3BUTHU €CTECTBCHHBIX HAYK, TCXHUKHN
1 COBPEMECHHBIX TCXHOHOFHﬁ, O BKJIaJ¢c
poccuiickuX U 3apyOeKHBIX YUYCHBIX-
¢bu3uKOB B pas3BuTHE HayKH;
MOHMMaHue (HU3MYECKOM  CYNIHOCTH
HaOMIOZaeMBbIX SBICHUH MHKPOMHMPA,
MakpoMHpa M MEraMHpa; HOHHMaHHE
pONM  acTPOHOMHHM B TIPAKTHYECKOH
JIeSITEIbHOCTH YeJIOBeKa U JajbHeHeM
HAaYYHO-TCXHUYCCKOM PAa3BUTHUU, POJIU
¢u3uKH B OPMUPOBAHUM KPYro3opa u
(YHKIIMOHAIBEHON TPaMOTHOCTH
YeJoBeKa JUISl PEIICHUS] MPAKTUUECKUX
3a1a4

OK 07.
CopnelicTBOBaTh COXPaHEHHIO
OKpYXKaromien cpensl,

PeCypcocOepeKeHHIO, MPUMEHSTh
3HAHUS 06 U3MCHCHHMHU KJIMMAarta,

[IPUHLIMIIBL OGepeXITMBOTO
MIPOU3BO/ICTBA, 3¢ dexTuBHO
JICHCTBOBaTh B  YPE3BBIYAMHBIX
CUTYaLUsX.

JImgHOCTHBIE  PE3yNbTaTHl  JTOJDKHBI
OTpaXaThb B 4YacTH 3KOJIOTHYECKOTO
BOCITHTAHMS:

- c(OPMHPOBAHHOCTb 3KOJIOTHYECKOM
KYJbTYPBI, IIOHHUMAHUEC BIIMAHUA
COLMATIBHO-I)KOHOMHUYECKHX
IIPOLIECCOB HAa COCTOSIHUE NPUPOIAHOMU
W COLMANBHON Cpelbl, OCO3HAHUE
r7100aIEHOTO xapakrepa
IKOJIOTHYECKUX TIPOOIIeM;

- IUIAHUPOBaHHWE W OCYIIECTBJIIECHHUE
JIEUCTBUI B OKpY’Kalollled cpeie Ha
OCHOBE 3HaHMs IeJeld YCTOHYMBOTO
Pa3BUTHSI YEIOBEYECTBA;

aKTHUBHOE HEIpUATHE JIEeHCTBUH,
MPUHOCSIINX  Bped  OKpyKarolen
cpene;

- aKTHMBHOE HEIPHUATHE JCHCTBUH,

IMP6 8. CdopMHPOBaHHOCTH yMEHUS
NPUMEHSTH II0JlydCHHBIE 3HAHUS IS
OOBSCHEHUS]  YCIIOBUH  NPOTEKaHUS
¢dr3nYecKnX SBICHUN B PUPOJE U IUIS
NPUHATUS TPAKTHYECKUX pELIeHUi B
TTOBCEIHEBHOM KI3HA Ut
obecrieueHns ~ 0e30MacHOCTH  TPHU
oOpamieHnu ¢ OBITOBBIMU ITpHOOpaMH 1
TEXHUYECKUMHU yCTpOHCTBaMH,
COXpaHEHHs 3JI0POBbSI M COOIIONCHUS
HOPM 3KOJIOTMYECKOTO IOBEACHUS B
OKpyXarome  cpene;  MOHHMaHUE
HE00X0JMMOCTH MIPUMEHEHHS
JOCTHXEHUH (QHU3MKM M TEXHOJOTHH
JUIst pannoHaIbLHOTO
HIPUPOAONOIb30BAHUS
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MNPUHOCSIINX
cpexe;
- yMeHHe

Bpel  OKpy’Karolei
IIPOrHO3UPOBATh
HeOaronpusTHeIC SKOJIOTHYECKHE
HOCJIEACTBUL IIPEANIPUHUMAECMBIX
JICUCTBUH, IPENOTBPAILATD UX

K 1.2,

YrpaBiarte pexuMamMu  pabOTHI
TEIIOTEXHUYECKOTO
00OpY/IOBaHUSI U CHUCTEM TEILIO M
TOIUIMBOCHAOKEHH.

- HUCINONBb30BaTh (DU3MYECKUE 3aKOHBI
npu YIpaBICHUU paboToit
TEIUIOTEXHUYECKOTO O00OpYIOBaHUS H
CHCTEM TEIUIO- M TOIUTUBOCHAOKEHHS;

- YMeTb  OCYIIECTBIATH  paboTy
TEIUIOTEXHUYECKOTO 000pYyIOBaHHA |
CHCTEM TEIUI0 M TOIUIMBOCHAOKCHHS
UCTIONB3Ysl  (DPU3UYUECKYIO0  CYLIHOCTh
SABJICHUH W  (U3MUECKHE  3aKOHBI
TIPUPOJIBI;

- YMETH MOJIB30BAaTHCA COBPCMCHHBIMU
bu3nYecKUMH npubopaMu TS
YIpaBICHUS pexumMamMu paboTsI
TEIUIOTEXHUYECKOT0 000pYIOBaHHA |
CHCTEM TEIUIO U TOINIMBOCHA0KCHHUSL.

IIK 1.3.

OCylIecTBIATE MEPONPUATHS 110
MpeayIpexAeHHUI0, JOKAIU3aluU 1
JIMKBUIALUU aBapuil
TEIUIOTEXHUYECKOT O
000pyIOBaHUs U CHCTEM TEIlIO- U

TOIUIMBOCHAOKEHUSL.

— YMETh OCYILIECTBISTh MEPOIPHSITHUS
M0 TPEenyNpPekICHUIO, JTOKATU3ANUN U
JIMKBUIALUU aBapuii
TEIUIOTEXHUIECKOT0 O000PY/IOBAHUS U
CHUCTEM TEIUIO U TOIUIMBOCHAOXKEHUS

UCTIONB3YS 3HAHMS ¢bu3nyecKux
3aKOHOB,

— yMETb WCIIOJIb30BaTh  pa3lIUuHbIE
busnyeckre MOJIeNnu Ui
OCYILIECTBICHHUS ~ MEPOIPHUATHS IO
NPEeOyIPEeKICHUIO, JIOKAJIM3alUU |
JIMKBUJIALIUH aBapuii

TCIJIOTEXHUYCCKOI'O 060pyz[03aH1/1$[ u
CHUCTEM TCIIJIO- 1 TOHJ'II/IBOCHa6)K€HI/I$I;

— YMEThb  aHAIU3HPOBATh obactp
npeaMeTa ¢ yd4eToM  (M3HYECKHX
SIBIICHUN IS HpeayIpexICHIS,

JOKQJIN3AllMd ¥ JIMKBUJALMK aBapuii
TEIUIOTEXHUYECKOT0 000pylIOBaHUs U
CHCTEM TEIUIO- ¥ TOTUIMBOCHA0KEHHS;

— YMEThb HCIOJIb30BaTh COBPEMEHHOE
¢usngeckoe  oOOpyAOBaHHE  IIpH
OCYLICCTBICHUH  MEPONpPUATHH  TI0
NPEeOyIPEeKICHUIO, JIOKaJIM3alUU |
JIMKBUIALUH aBapuit
TEIIOTEXHUYECKOT0 000py/IOBaHHUS U
CHCTEM TEeIUIO- ¥ TOIUIMBOCHAOKEHHSI.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buj yueOHoit padoThl

Oobvem uacos

MakcumanbHas yyeOHass Harpys3ka (Bcero) 207
O06s13aTesibHAs ayIUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 207
OCHOBHOE coJIep:KaHue 117
B TOM YHCJIC:
TEOPETUIECKOE O0yUCHUE 42
MPAKTUYECKHUE 3aHATUS 42
J1a00paTOPHBIE 3aHIATHS 21
IIpodeccHoHaILHO-OPHEHTHPOBAHHOE COIeP:KaAHME 90
B TOM YHCJIC:
TEOPETHYECKOE 00yUCHHE 36
MPAKTUYECKHUE 3aHATHS 36
J1a00paTOPHBIE 3aHIATHS 18
IpomeskyTounasi arrectamus (JK3aMeH) 8
CamocrtosiTeibHast padoTa o0yuyaomerocs -
KoncyabTanum 4
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2.2. KajleH1apHO-TEeMAaTHYEeCKHUI MJIaH U coJepkaHue yueOHoi nuciumiuabl PU3UKA

HaumenoBanue pa3iejioB U

TeM

Copnep:xxaHue y4eOHOTro MaTepHuaja (OCHOBHOE M MPO()eCcCHOHAIBHO-OPHEHTHPOBAHHOE COJep:KaHNe),
JagopaTopHble paGoThl U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYab (IPU HATUYMH)

OoBeM
JacoB

Dopmupy
eMble
KOMIIeTeH
HHA

Yyeonas
Hexeas

1

4

Paszgen 1. ®u3nka u MeToabl

HAQY4YHOI'O MO3HAHU A

Tema 1.1.
Bsenenue

Copep:xanue yyeOHOro matepuaja: dusuka - Hayka o npupoze. HaydHbsle MeToAbI TO3HAHUS OKPYIKAIOIIET0
Mmupa. Pojp sxcriepuMenTa M TeopHu B Ipoliecce MO3HaHUsI MPUPOJIBl. DKCIIEPUMEHT B u3uke. MojenupoBanue
¢dusnyeckux sBIeHUH 1 npoueccoB. Hayunsle runores3sl. @u3ndeckne 3aKOHbI U TeOpUU. ['paHUIIbl IPUMEHUMOCTH
¢usnyeckux 3akoHoB. [IpuHIun coorBeTcTBHs. Posib M MecTO pu3KKu B HOPMHUPOBAHUN COBPEMEHHOM HayYHOM
KapTUHBI MUPA, B IPAKTUYECKON eATeIbHOCTH JIFOAEH

JlaGopaTopHoe 3ansiTHe. HayuHble MeTO/IBI IO3HAHUS OKpPYJKaIOIIero Mupa. Ponb skcriepuMeHTa 1 Teopuu B
Iporecce MO3HAHUS MIPUPOJIBI. DKCIIEPUMEHT B u3uke. MoaenipoBanne (GU3NIECKUX SBICHUH U IIPOIIECCOB.
[MorpemHocTn M3MepeHUH PU3NIECKUX BETHUIHH.

[pakTuyeckoe 3anaTHe: MogenupoBanue GpU3HUECKUX ABICHUI 1 nporeccoB. [lorpenrHocTn n3MepeHui
(U3HYECKUX BEINYHH.

OK 03
OK 05

Pa3nen 2. MexaHuka

Tema 2.1.
Kunemartnka

Coaep:xanue yueOHOro MaTepuaJa:

Mexannueckoe nBrrkeHne. OTHOCUTENBHOCTh MEXaHNIECKOTo JIBIDKeHMs. Cructema orcueTa. TpaekTopus.
[Tepemernenne, ckopocTh (CpeqHS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHalbHON TOUKH, UX
MIPOEKLIUH Ha OCU CUCTEMBI KoopanHaT. CI0)KeHHe TIEPEMEICHIH U CI0KeHHe cKopocTei. PaBHOMepHOe 1
PaBHOYCKOPEHHOE NPsSMOIMHEWHOe IBIbKeHne. ['pauky 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHNUS, ITyTH U
TiepeMeIIeHHs MaTepHUaIbHOW TOUYKH OT BPEMEHH.

.JIaﬁopaTopnoe 3aHATHE: «OHpeI[eJ'IeHI/Ie CKOPOCTH Te€Jia NP ABUIKEHUHU 11O HAKIIOHHOM INIOCKOCTIDY

IIpakTHyeckoe 3aHsiTHe: lI3MepeHHe MIHOBEHHOH ckopocTH. VcciemoBaHHe COOTHOIICHUS MEXIY MYyTSIMH,
NPONICHHBIMU TEJIOM 3a MOCIEJOBATEIbHBIC PaBHBIC IPOMEXKYTKH BPEMEHU IPH PABHOYCKOPEHHOM JABMXKCHUH C
Ha4yaJbHOH CKOPOCTBIO, PAaBHOW Hymo. M3ydeHne ABWKEHWs IIApHKa B BS3KOH JKHIKOCTH. M3ydeHuWe IBHIKECHHS
Tena, OPOIIEHHOTO TOPU30HTAJIBHO.

Coaep:xanue yue0OHOro MaTepuaJa:

CBoOonHOe maneHue. Y cKopeHue cBo0oHoro najaeHus. KpuposuneiiHoe apuxenue. [IBMkeHHEe MaTepUATbLHON
TOYKH 110 OKPYKHOCTH C IIOCTOSIHHOM 110 MOJYJIXO CKOPOCTBIO. YTJI0Bas CKOPOCTb, JIMHEHHAs CKopocTh. [lepuon u
gacToTa oOparmieHus. LleHTpocTpeMuTeTbHOe YCKOpEHHe

JladopaTopHoe 3ansitue: «OmnpeneneHne yCKOPEeHUs: CBOOOTHOTO TaCHUSD»

IpakTnyeckoe 3anaTue: CeobonHOE MageHne Tel. BpamaTtensHoe aBrxeHne. TeXHHIecKne yCTpOHCTBa ’
MMPAKTUYCCKOEC TPUMCHEHUE: CITUAOMETP, ABUKECHUE CHAPAIOB, IICITHBIC peMéHHHe nepeaadun, IBUKCHUEC
HNCKYCCTBCHHBIX CITYTHHUKOB

Tema 2.2.
JvuHamuka

Coaep:xanue yueOHOT0 MaTepuaJa:

IIpunuun otHocutensHOCTH ["anunes. IlepBelii 3akoH HetoToHa. MHepuuanbHble cucteMel oTcuera. Macca Tena.
Cuna. [Ipunnun cynepno3uuuu cuil. Bropoii 3akon HeroToHa 111 MaTepuaabHOW TOUYKU B HHEPLIMAIBHOM CUCTEME
otcuera (MCO). Tperuii 3akon HeroToHa 1711 MaTepHaNbHBIX TOYEK. 3aKOH BCEMUPHOTO TATOTeHUs. CHila TSKECTH.
[TepBast KocMHUeCKasi CKOPOCTb.
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JlaGoparopHoe 3ansitue: «Onpezenenne KO3pPULMEHTA yHRYTOCTH PYKHHBI
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IMpakTnyeckoe 3aHsiTHe: V3yueHne IBMKEHMS OpycKa 10 HAKJIOHHOW TJIOCKOCTH IO IEHCTBUEM HECKOJIBKUX
cui. TexHUuYecKkre yCTpOUCTBa U MPAKTUYECKOE MPUMEHEHUE: MOIUTUITHUKH.

Conep:kaHue y4eGHOT0 MaTepuaJja:

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Tpenue. Bunps! Tpenust (1oxosi, CKoJbkeHuUs1, kKadeHus ). Cria TpeHus..
Cyxoe Tpenue. Crina TpeHHsI CKOJIBKEHUS U cria TpeHus mokos. Koadumment tperns. Cuita CONpOTUBICHUS TIPH
JBIDKCHUH Tella B )KUAKOCTH Wi raze. [locTynarenbHoe 1 BpamarensHOe JBIKEHNE a0COIIOTHO TBEPAOTO TEMa.
MOMEHT CHJIBl OTHOCHUTEIFHO OCH BpanieHwsl. [1nedo cuibl. Y citoBus paBHOBecHs TBepaoro Tena B UCO

JladopaTopHoe 3ansaTHe: [IpoBepka npaBuila paBHOBECHS phlyara

HpaKTuqecxoe 3aHATHE: HI/IHaMI/IKa MOCTYNaTCJIbHOI'O ABUKCHUSL

Tema 2.3.
3aKOHBI COXpaHEHUS B
MeXaHHKe

Conep:xanue y4eOHOr0 MaTepHaJia:

Mexannueckas pabota W MOIIHOCTH. KunHermyeckass sHeprus. [loTeHumanpHas sHeEprus. 3akoH COXpaHEHUS
MEXaHW4YeCKOW JHepruu. PaboTa cuibl TSHKECTH W CHiIbl ympyroctd. I[IpuMeHeHME 3aKOHOB COXpaHEHWS.
Hcnonp3oBaHne 3aKOHOB MEXaHHMKH UII OOBSICHEHHWS ABIKECHUS HEOCCHBIX TEN M JUIS Pa3sBUTUS KOCMHUYECKHX
WCCIIEJOBAaHUH, TPAHUIBI MPUMEHHMOCTH KIAcCHYECKOil MexaHumku. MMIynbc MaTepuanbHOW TOUukH (Tena),
CHCTEMbl MaTephalbHBIX TOYEK. VIMIyNbC CHJIBI M M3MEHEHHE HMITyJbCAa Tela. 3aKOH COXPAHEHHS HMILyJIbCa.
PeakTnBHOE JBIDKECHHE.

JladopaTopHoe 3ansitue: «OnpeneneHre CKOpoCTU NONETA ITyJIH»

IIpakTHyeckoe 3aHsiTHe: V3ydeHne CBSI3M CKOPOCTEH Ten MpH HEymnpyrom yzaape. MccienoBanue cBs3n pabOTHI
CHIIBl C M3MEHEHHEM MEXaHWYECKOW SHEpruM Tena. TeXHHYECKHe YCTPOHCTBA M NPAKTHIECKOE NPUMEHCHHE:
BOJIOMET, KOMEp, MPY>KUHHBIN MUCTOJIET, IBIKCHHUE PAKET.

Coaep:xanue yueOHOro MaTepuaJa:

Pabota crbl. MomHocTh cuimel. KuHeTH4eckast 3Heprus MaTepHaNbHOM TOUKH. Teopema 00 H3MEHEHUH
KUHETHYeCKOU 3Heprun. [loTeHnuanpHas sueprus. [loTeHnansHas SHeprus ynpyro aehOpMUPOBAHHOM MIPY>KUHBIL.
[TorenmuansHas FHEPTUSA Tea BOIM3K NOBepXHOCTH 3eMin. [loTeHnMaabpHbIe U He MOTEHIMAIbHbIE CHITBL. CBA3b
paboTHI HE MOTEHIUAIBHBIX CHJI C H3MEHEHHEM MEXaHHYECKOH YHEPTUU CUCTEMBI Tell. YIIPYTHe U HeyIpyTHue
CTOJIKHOBEHUS

JlaGopaTopHoe 3aHsaTHe: «[IpoBepka 3aKOHA COXPAHCHHS SHEPTHI

IIpakTHYeckoe 3aHATHE:
Hcnonp3oBanue 3aKOHOB MEXaHUKH JJIsA 00BsACHEHNUS JBHXCHUS HeOECHBIX TEII U JJIA pa3BUTHUA KOCMUYCCKUX
PICCJ'IEI[OBEIHI/II?I, I'paHUIbl MIPUMEHUMOCTHU KJIaCCUUECKOM MEXAHHKH. I/IMI/ITaI_[I/I}I HCBCCOMOCTH

HpO(l)eCCl/IOHaJ'ILHO-OpHeHTHpOBaHHOe CcoIepkaHue

Pa3gen 3. MoJsiexysipHass ¢u3uka U TepMOAMHAMHUKA

Tema 3.1.
OCHOBBI MOJICKYJISIPHO-
KHHETHYECKOU TEOPHU

Conep:xanue y4eOHOr0 MaTepHaJia:

OCHOBHBIE TTOJ0XKEHUSI MOHeKyHHpHO-KHHeTHqCCKOﬁ TCOPHUHU U UX ONIBITHOC 000CHOBaHHUE. BpOyHOBCKOG JBUXKCHHUC.
Huddys3usa. Xapakrep IBIKEHUS U B3aUMOJICHCTBHUS YacTHII BerecTBa. MOIETN CTPOCHUS Ta30B, KUAKOCTEN U
TBEPBIX T ¥ OOBICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u pa3Mepsl MoJiekyit. KommuecTBo
BemectBa. [locrostaras ABoranpo. TemmoBoe paBHoBecue. Temmeparypa u ee namepenue. lllkara Temmeparyp
enbcus. Mosens nneansHoro raza. OCHOBHOE YpaBHEHHE MOJICKYIISIPHO-KHHETHUECKOW TEOPHH MICATBHOTO Ta3a.

JlaGopaTopHoe 3ausTHe: «OmpeneieHne MOJISIPHON MacChl Ta3a»

HpaKTH‘leCKOC 3aHATHE: MOJICKYJIAPHO-KMHETUYECKAA TCOpHUA ra3a

Copnep:xaHue y4eOHOT0 MaTepHuaJa:
AbcomoTHas TeMIepaTypa Kak Mepa CpeHel KHHETHUECKOH YHEPTHH TEIUIOBOTO ABIDKEHMS yacTull ra3a. lllkamna
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temrieparyp Kenbpuna. ['a30Bbie 3akoHBI. YpaBHeHe MeHneneeBa- Kianetipona. 3akon JlansToHa. M3omporecch B
HeaJbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BelecTBa. | padudaeckoe nmpencTapieHe H30IMPOLIECCOB: H30TEPMa,
n30x0pa, n3obapa

JladopaTopHoe 3aHsTHe: «VccienoBaHHe 3aBUCUMOCTH MEXKIY ITapaMeTpaMH COCTOSHUS Pa3peKEeHHOT0 rasa »

IIpakTHYeckoe 3ansiTHE: VcciaemoBaHHe 3aBUCHUMOCTH MEX.y NTapaMeTPaMH COCTOSHHUS Pa3peKEeHHOTo raza.
TexHHYECKHE YCTPOKCTBA M IPAKTHYECKOE IPHMEHEHHE: TEPMOMETP, OapomeTp

Tema 3.2.
OCHOBBI TEpPMOJIMHAMUKH

Copep:xaHue y4eOHOT0 MaTepHaJia:

Buytpennsis sueprus. Padora u termonepenada. KonngectBo TemmoTel. Y paBHEHHE TEIIOBOTO Oanadca. [leproe
HadJajo TePMOAMHAMHKH. AnnabaTHeIN nponecc. Bropoe Hauano Tepmommaamuku. TertoBeie npurarend. KI1J]
TerioBoro jaBurarensd. Oxpana mpupoasl. TepMoauHaMudeckas cucteMa. BHyTpeHHss 3Heprus
TEPMOJMHAMUYECKON CUCTEMBI M CIIOCOOBI ee n3MeHeHus. KonnuecTBo TemoTel u padota. BHyTpeHHss HEprus
OJIHOATOMHOTO UAEATBHOTrO ra3a. Bussl Tennonepeaadyn: TEIIONPOBOAHOCTh, KOHBEKIYS, U3y UYeHHE. Y JesIbHast
TEIIOEMKOCTH BerecTBa. KonuyecTBo TeruoTs! npu Temionepenade. [lonstue o6 aguadarHom mpouecce. [lepoiii
3aKOH TePMOAMHAMUKH. [IprMeHeHne NepBoro 3aKoHa TEPMOIMHAMUKH K u3ompoueccam. I'padudeckas
HHTEepIpeTanus padoThl ra3a. Bropoii 3akoH TepmoauHamMuku. HeoOparumocTs nporeccoB B mpupoge. TemnoBbie
MamuHel. [IpuHIUIE! AeficTBUs TeoBbIX MamH. [IpeoOpa3oBaHus SHEPIUH B TEITIOBBIX MAIIMHAX.
Koaddrmument monesHoro aeficteus TermoBoit MammHeL. Likr KapHo 1 ero KO3 GHUIHEHT MoIe3HOT0 AeUCTBHSL.
DKOJIOrH4ecKue MpoOIeMbl TETNIOPHEPIeTUKH. TeXHNIEeCKHe yCTPOHCTBA M MPAaKTHIECKOE MPUMEHEHNE: IBUTATENb
BHYTPEHHETO CropaHusi, OBITOBON XOJIOAMIFHHUK, KOHAUIIHOHED

JladopaTopHoe 3ansitue: «OmpeneneHue yaeIbHON TEIUIOEMKOCTH TBEPAOIO TEIa»

HpaKanecxoe 3aHATHE: 3aKOHBI TCPMOANHAMUKH.

Tema 3.3.
ArperaTHble COCTOSTHHS
BelecTBa u (a3oBbie
epexo/ibl

Copep:xaHue y4eOHOI0 MaTepHaJia:

ITapooOpasoBanue u koHaeHcanus. cnapenue u kuneHue. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTh BO3TyXa.
Hacslmennslit map. Y aenapHas TemioTa napoo0pa3oBaHusa. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT JaBICHUS.
Teepaoe teno. Kpucraminueckue u amopHbie Tea. AHU30TPONHS CBOWCTB KPUCTAIUIORB. JKUAKIE KPUCTAILIBI.
CoBpeMeHHBIE MaTepHalbl. [ImaBneHue n KpucTAIUTH3anUs. Y JebHas TeIuioTa miaBieHus. Cyomumarnus.
YpaBHEHHE TeTIOBOTO OaaHCca

JlabopaTopHoe 3ansitue: «OrnpenenaeHue BIaXXHOCTH BO3AyXa»

IIpakTHyeckoe 3aHATHE: arperaTHBIE COCTOSHUS BeNIecTBA. | UTPOMETp U ICUXPOMETP, KATOPUMETP, TEXHOJIOTHU
MIOJIy4eHHsI COBPEMEHHBIX MaTepHaIOB, B TOM YHCJIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOT I
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HpO(l)eCCl/IOHa.TlbHO-OpHeHTHpOBaHHOe coIepkaHue

Paznen 4. DiieKTpoAnHAMHUKA

Tema 4.1.
DIEKTPUUECKOE MOJIe

Conep:xanue y4eOHOr0 MaTepHaJia:

OnexTpuzanys Tel. DIeKTpHIecKui 3aps/l. [IBa Buaa 31eKTpHUecKuX 3apsioB. [IpoBOJHUKY, AUINEKTPUKH U
MIOJIYyTIPOBOTHUKH. 3aKOH COXpaHEHUS dJEKTPHUECKOTO 3apsiaa. BzanmopeiicTeue 3apsanos. 3akod KymoHa.
ToueuHsIit 3NEKTPUIECKU 3aps. DIeKTpuuecKoe nojue. HanpspkeHHOCTh 3ekTprdeckoro moist. [Tpuaimm
CYTIEPIIO3UIINH AIEKTPUIECKHX ToIel. JIMHNN HalpsDKeHHOCTH 3JIeKTprUdecKoro moist. Pabora cun
3JIEKTPOCTATUYECKOTO MOJISL.

JlabopaTopHoe 3aHsTHe: «V3ydeHHe SIEKTPOCTATHIECKOTO IO

IIpakTHyeckoe 3aHATHE: DJICKTPOCTATUYECKOE MMOJie. TeXHUYECKUE YCTPOWCTBA U MMPAKTHYECKOE NPUMEHEHHUE:
AIEKTPOCKOII, DIIEKTPOMETP.
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Coaep:xanue yue0HOT0 MaTepuasa

ITorenuunan. Paznocts noreHunanoB. [IpOBOIHUKN M IUAJIEKTPUKH B JIEKTPOCTATUYECKOM MOJIe. JJusaekTpudeckast
MIPOHHUIIAEMOCTE. DIEKTPOEMKOCTh. KoHIeHCaTOP. DIEKTPOEMKOCTH INIOCKOT0 KOHICHCATOpa. DHEPTHU
3apsHDKEHHOTO KOHICHCATOpa

JladopaTopHoe 3ansATHE: «OnpeneneHne eMKOCTH KOHACHCATOPOBY.

[pakTuyeckoe 3anaTHe: [IPOBOIHMKH B SJIEKTPUIECKOM MOJIE. IIEKTPOCTATHUCCKAS 3aIUTa, 323 MIICHIE
3JICKTPONPHUOOPOB, KOHIEHCATOP, KOMMMPOBAILHBIN anmnapar, CTpYHHBIH IPHHTEP.

Tema 4.2.
IlocTosiHHBIH
3JIEKTPUYECKUHN TOK. TOKHU B
Pa3IMYHBIX Cpeaax

Copep:xaHue yueOHOT0 MaTepHaJia:

DJIEeKTPUUECKUI TOK. Y CIIOBHSI CYIIECTBOBAHMS AIIEKTPHIECKOTO ToKa. Mctounnku Toka. Cnna Toka. [TocTosHHbII
Tok. Hanpsxenue. 3akon Oma 1 yyacTka [enu. DJIeKTPUUECKOe CONPOTUBIICHHUE. Y IEIbHOE CONIPOTUBIICHHE
Bewectsa. [locnenoBarensHoOe, NapauiebHOE, CMEIIaHHOE COEANHEHUE IPOBOIHUKOB. PaboTa 31eKTpriecKoro
ToKa. 3akoH J[xoys -Jlenna. MoLHOCTb 3IeKTPUYECKOTr0 TOKa. DIIEKTPOABHUKYIIAs CHJIa M BHYTPEHHEE
CONPOTHBJICHHUE UCTOYHHMKA TOKa. 3akoH OMa i MOJIHOM (3aMKHYTO#) anekTpudeckoit uenu. Koporkoe
3aMbIKaHUE.

JladopaTopHoe 3ansiTue: « M3ydeHrne CMEIIAaHHOTO COSTUHEHUSI PE3UCTOPOB »

IIpakTHyeckoe 3aHATHE: 3aKOHBI IOCTOSHHOTO TOKa. TeXHUYECKUE YCTPOHUCTBA U IPAKTUYECKOE IPUMEHEHHE:
amIepMeTp, BOJIBTMETP, PEOCTaT, HICTOYHUKHU TOKA,

Conep:xxaHue y4eOHOT0 MaTepHaJa:
DJeKTpOHHAs MPOBOAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTh CONPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOIMMOCTb. DIEKTPHUECKHUI TOK B BakyyMe. CBONHCTBA SIEKTPOHHBIX ITyUKOB.

JlaGopaTopHoe 3ansiTHe: « M3MepeHue 3J€KTPOABIKYIIEH CHIIBI HCTOYHHMKA TOKA U €0 BHYTPEHHETO
COIIPOTHBIICHHSD)

IIpakTHyeckoe 3aHATHEe: TEXHUIECKUE YCTPOWCTBA U MIPAKTHUECKOE IPUMEHEHHE: JIEKTPOHATpEBaTEIbHBIC
IpUOOPBI, INEKTPOOCBETUTEIIFHBIE IPUOOPHI, TEPMOMETP CONPOTHUBIICHHS.

Copnep:xanue yueoHoro matepuaia: [losynpoBogauku. CoOCTBEHHAs! ¥ IPUMECHAs IIPOBOIMMOCTh
NOJTyNpoBOTHUKOB. CBoMicTBa p-N-niepexoxa. [1oaynpoBoHUKOBBIE TPUOOPHI. DIEKTPUIECKUI TOK B pacTBOpax M
paciuiaBax 3J1eKTPOJHUTOB.

JlaGopaTopHoe 3ansTue: «HaOmoneHne 3MeKTpoIn3a

IIpakTHyeckoe 3anaTHe: TeXHWUECKHE YCTPONHCTBA M IPAKTHIECKOE IIPHMEHEHHE: BAaKyyMHBIN THO,
TEPMHUCTOPHI X POTOPE3UCTOPHI, MOTYIPOBOTHHKOBBIH AHOI.

Coaep:xanue yue0HOro MaTepuaJa:
DNEKTPOIUTHYECKAS JUCCOLUALUS. DIEKTPOIIN3. DIEKTPUUECKUM TOK B razax. CaMoCTOSTENbHBIN U
HECaMOCTOSITeNIbHBIN pa3psaa. Mousnus. [lnazma

JlaGopaTopHoe 3ansitue: «Onpenenenue 3aBUcUMocT conpotusnenus I1I1 ot Temneparypsi»

HpaKanecxoe 3aHATHE: QHCKTPOJ'II/IS. Texauueckue YCTpOﬁCTBa 1 NPAKTUYCCKOC IPUMEHCHUCEC: I'aJIbBaAHUKA
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HpO(l)eCCl/lOHaJ'll)HO-Opl/leHTPII)OBaHHOB coaepkaHue

Tema 4.3.
MarsauTHoe IoJe.
DNeKTpOMarHuTHas
WHTYKIUS

Conep:xaHue yueGHOro MaTepuaja:

ITocrosiHHble MarauThl. B3anMoeiicTBUE MOCTOSIHHBIX MarHuTOB. MaraHuTHoe noJie. BeKTop MarHuTHON MHAYKIWH.

IIpyuHUIMI cynepno3uud MarHUTHBIX noJjiel. JInuuu MmaruuTHOM MHAyKUuK. KapTuHa MTuHUNA MarHuTHON MHAYKIUU
T10J1s1 TOCTOSIHHBIX MarHUTOB. MarHuTHOE 1oJie MPOBOJAHKUKA ¢ TOKOM. KapTuHa TMHUN MHAYKIIMH MarHUTHOTO TOJIs
JUIMHHOTO NPSIMOTO IPOBOJIHKKA M 3aMKHYTOT'0 KOJIBLIEBOTO MPOBOJIHMKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena.
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B3aumoelicTBre MpoBOIHUKOB ¢ TOKOM. Crita AMIiepa, ee MOJIyJib U HalpaBJICHHE.

OK 05

JlaGopaTopHoe 3ansitue: «OnpeneneHne TOPU30HTAIFHON COCTABIAIONIEH HAPSKEHHOCTH MAarHUTHOTO TIOJIS OK 07
Semim» MK 1.2
IIpakTnueckoe 3ausaTHe: MarnutHoe nosje. [1oCcTOssHHBIE MarHUTHI, 3JIEKTPOMArHUTHI. MK 1.3
Copep:xanue yuedHoro matepuasa: Cua JlopeHma, ee MOAyNnb U HanpaBJeHHE. [[BIDkeHHE 3apsHKEHHON YaCTHIIBD
B OJJHOPOJHOM MarHMuTHOM moJjie. Pabora cuibl JlopeHa.
JlaGopaTopHoe 3ansitue: lcciuenoBanne neHCTBHS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
IIpakTnueckoe 3anaTue: Cuna JlopeHna. TexHuUUeckue yCTpOHCTBa U MPAKTUUECKOE MPUMEHEHHE: YCKOPUTEIN
DJIEMEHTAPHBIX YACTHIL.
Copep:xaHue y4eOHOT0 MaTepHaJia:
SIBneHue AMeKTpOMarHUTHON HHAYKIUH. [I0TOK BEKTOpa MarHUTHOM WHAYKITMH. DIEKTPOIBIDKYIIAS CHIa
WHAYKIUH. 3aKOH 3JIeKTpOMarHnTHo# nHayknun Papaznes. Buxpepoe anekTpudeckoe moje. DIeKTPOIBIDKYIIAs
CHJIa MHIYKIWA B IIPOBOJHUKE, IBIKYIIEMCS IIOCTYNATEeIhHO B OAHOPOIHOM MarHUTHOM moie. [TpaBuio JleHta.
JlabopaTopHoe 3ansitue: M3yueHue sSBiIeHUs 3JEKTPOMAarHUTHON HHAYKIIUU
[pakTuyeckoe 3aHaTHE: SIBICHNE AIICKTPOMATHUTHOW MHAYKIIMHA TEeXHUYECKHIE YCTPOHCTBA U MPAKTHIECKOE
MIPUMEHCHYE: MHAYKIMOHHAS TIeYb
Coaep:xanue yueOHOro MaTepuaJa:
WVHayKTHBHOCTD. SIBIICHHE CAMOMHIYKIIMU. DIEKTPOABIKYIIAS CHJIA CAMOMHIAYKIUU. DHEPTHUS MATHUTHOTO TIOJIS
KATYIIKU C TOKOM. DJIEKTPOMAarHATHOE TIOJIE.
JlagopaTopHnoe 3ansitue: «OnpeneneHne HHAYKTUBHOCTH COJICHOUIA
IIpakTnyeckoe 3anATHE: SIBICHUE CAMOUHIYKIIMHU.
Pa3zgen S. KoneGanus u BOJHBI
IIpodeccuoHaNIBbHO-OPMEHTHPOBAHHOE CO/IEPKAHNIE
Tema 5.1. Coaep:xanue yueOHOro MaTepuaJa: OK 01
MexaHuueckue u Konebarenbhas cucrema. CBOOOIHBIC MeXaHHUECKUE KojieOanus. ['apmMonndeckue konebanus. [lepuo, yacToTa, OK 02
3JI€KTPOMAarHUTHbIE amrututyaa u ¢asa konebanuit. [IpyXkuHHBIN MasTHUK. MaTeMaTHIeCKUi MasTHHUK. Y paBHEHHE TaPMOHHUYECKUX OK 04
KoJIeOaHus konebanuii. [IpeBpalieHne YHEPTUU IPU rapMOHUIECKHUX KoJeOaHusx. [IpencTaBneHne o 3aTyXarmux KoleOaHusX. OK 05
BriHykIIeHHBIC MeXaHUYecKue KoiaeOanms. Pe3oHaHc. OK 07
JlabopaTopHoe 3ansiTue: «MaTeMaTHUECKUNA MasSTHUK» K 1.2
K 1.3

HpaKTﬂ‘leCKOC 3aHATHE: CBO6OJQ[HBIC MEXaHUYCCKNUEC TAPMOHUYCCKUEC KoJIe0aHusI.

Copnep:xaHue y4eOHOT0 MaTepHaJa:

Koneb6arenpHplii KoHTYp. CBOOOTHBIE 3JIEKTPOMArHUTHBIE KOJIe0aHHS B UI€ATBHOM K0JIeOaTeIbHOM KOHTYPE.
AHanorus MexJry MEXaHU4eCKHUMH M 3JIEKTPOMAarHUTHBIMU KostebanusiMu. @opmyina Tomcona. BeiHyskieHHbIE
9JIEKTpOMarHuTHele Kosebanwus. [lepemenHbIi Tok. CHHYCOMIAIBHBIN TEpEMEHHBII TOK. MOIIHOCTD IEPEMEHHOTO
TOKa. AMIUTUTYTHOE 1 JIeiicTBYOIIee 3HaYeHUE CHIIbI TOKa U HanpspkeHus. TpaHcdopmarop. [IponsBonctso,
riepesiada v noTpeOIeHne 3JIeKTPUIECKON SHEPTUU. JKOJIOTHIECKHE PUCKH ITPU IIPOU3BOJICTBE IIEKTPUUECKOM
sHepruu. KynpTypa ucnonb3oBaHus JIEKTPOIHEPTUH B TOBCEJHEBHOM KU3HU

JlaGopaTopHoe 3ansiTne: lccienoBaHue MEPEeMEHHOTr0 TOKA B IIEMH U3 TI0CIIEJ0BATEIbHO COEANHEHHBIX
KOHJICHCATOpa, KaTYIIKH U Pe3ucTopa
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IMpakTHyeckoe 3aHsATHE: JJIEKTPOMArHUTHBIE KoyeOaHus. [lepeMeHHbIH TOK.
TexHuuyeckue ycTpolcTBa U MPAaKTUYECKOE MPUMEHEHHE: T€HEPATOP IEPEMEHHOTO TOKA, JTUHUU dJIEKTponepeaay.

HpO(l)eCCl/IOHaJILHO-0pl/IeHTI/IpOBaHH06 coaepkaHue

Tema 5.2. Coaep:xanue yueOHOro MaTepuaJa: 7
MexaHudeckue u MexaHnuecKkue BOJIHBL, yCI0BuUs pacnpoctpaneHus. I[lepuon. CkopocTs pacipocTpaHeHHs U JUTMHA BOJTHBIL.
3JIEKTPOMAarHUTHBICBONHEI | [lomepeunsie n mpomonsHbIe BOMHBL MHTEphepenust n mudpaknms MexaHHIecKnX BOIH. 3ByK. CKOpPOCTb 3ByKa.
I'pomxocTs 3ByKa. Bricora Tona. TemOp 3ByKa.
JlaGopaTopHoe 3ansiTHe: «OmnpeneneHue UIMHBI 3BYKOBOH BOJHBD)
IIpakTnyeckoe 3aHATHE: MexaHUYeCKUE BOJIHBL, 3BYK. TexHHUYecKHe yCTpoiicTBa U MpakTUYeCKoe NPUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI.
Copep:xanue y4eOHOr0 MaTepHaJia: 8
DNEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBHS U3IY4YEeHHUS 3JICKTPOMAarHUTHBIX BOJIH. B3aumuas opuenraius Bektopos E, B,
V B anekTpoMarHuTHON BostHEe. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, TIPETIOMIICHHE, MTOJISIPU3aLus,
madpaknus, nHTepdeperiust. CKOpoCTh 3IEKTPOMAarHUTHHIX BOMH. I1Ikana 3nekTpoMarHuTHBIX BOJH. [IpruMeHenue
9JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY. [IpHHIMITE painoCBsI3U 1 TeNeBUACHHA. Pagnonokarys.
DNEeKTpOMarHUTHOE 3arps3HEHNE OKPY>KaroIel cpe bl
JlaGopaTopHoe 3aHSITHE: «3JICKTPOMAarHUTHBIE BOJHBDY
IIpakTnyeckoe 3aHATHE: OJICKTPOMArHUTHBIC BOJTHBI. YJIBTPa3BYKOBasi JUATHOCTHKA B TEXHUKE U MEIUIIMHE,
panap, paguonpuéMHHEK, TSICBU30p, aHTeHHA, Tenedon, CBU-meub.
Tema 5.3. Copep:xaHue yueOHOI0 MaTepHaJia: OK 01 9
OnTuka I'eomerpuueckas ontuka. [IpsmonuHeitHOe pacpocTpaHeHHE cBeTa B 0JHOpOo1HOH cpene. JIyu cBera. Toueunslit OK 02
HCTOYHUK cBeTa. OTpaskeHUE CBeTa. 3aKOHBI OTpaXeHUS cBeTa. [locTpoeHne H300pakeHUH B TUIOCKOM 3epKalle. OK 04
[Ipenomienue cBera. 3aKOHBI PETOMIICHUSI cBeTa. AOCONOTHBIN MTOKa3aTeNb penoMiieHus. [1oHOe BHyTpeHHEe OK 05
otpaxenue. [IpenenabHbIi yroyl HOJHOTO BHYTPEHHETO OTPAXKEHUSL. OK 07
JlaGopaTopHoe 3ansiTHe: «OmnpeeneHne moxkas3aresst MPeJIOMIICHUS CTEeKIIa»
IIpakTnyeckoe 3aHATHE: 3aKOHBI TEOMETPHUUECKON ONTHKU. TeXHHYeCKHe YCTPOICTBA U IPAKTUIECKOE
IIpUMEHEHHE: BOJOKOHHAS OITHKA.
Coaep:xanue yue0OHOro MaTepuaJa: 10
Hucnepcus cBeta. CiioxHbli coctas Oenoro csera. Liser. Cobuparomue u paccenparoimue TUH3bl. TOHKas JIMH3A.
@DoKyCHOE pacCTOSIHME W OTITHYECKasi CHila TOHKOH JTUH3HL. [locTpoenue n3o0pakeHuid B COOMPArOmuX U
paccenBaromux auH3ax. PopMyra TOHKOH JMH3EL. YBEJIWYEeHHE, JaBaeMoe JTHH30. [Ipenensr mpuMeHnMocTH
TeOMETPHUUECKON ONTHKH.
JladopaTopHoe 3ansitue: «lcciaenoBanue CBOWCTB W300paKSHHI B TMH3AX.)»
IpakTnyeckoe 3anaTue: Iloctpoenue n3odpakeHNH B TMH3aX. TeXHIUECKUE yCTPOHCTBA U IPAKTHYECKOE
IIpUMEHEHHE: OYKH, JIyIa, (hoToanmapar, MPOEeKIIHOHHBIN anmapar, MUKPOCKOII, TEIEeCKOTI.
Conep:xanue y4eOHOr0 MaTepHaJia: 11

Bonnosas onruka. I/IHTCp(bepeHHI/IH CBCTA. KOFCpeHTHHG HCTOYHHUKH. Y CJIOBHUS Ha6J'[}0,Z[€HI/I$I MAaKCUMYMOB U
MHWHUMYMOB B I/IHTep(l)epeHIIHOHHOfI KapTHUHE OT ABYX CI/IH(baBHI)IX KOI'€pCHTHBIX UICTOYHUKOB.
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JlaGopaTopHoe 3ansitue: «OnpeaeneHne QUCIEPCHN U CKOPOCTH PACIIPOCTPAHEHUSI CBETOBBIX BOJIH Pa3HOM
JUTUHBI B CPEIIE»

[pakTuyeckoe 3anaTHe: HTephepeHus cBeTa.

Conep:xanue yueoHOro matepuana: udpaxius ceeta. Judpakironnas penietka. Y ClIoBUe HAOTIOICHUS
[JIABHBIX MAaKCUMYMOB IPH MaJICHUH MOHOXPOMATHUYECKOTO CBEeTa Ha AU(paKIMOHHYI0 penieTky. [lonspusanus
cBeTa

JlaGopaTopHoe 3aHsiTHe: «OnpeencHue JIMHBI CBETOBOM BOJIHBI IIPU MTOMOIIHM AN(PAKIIMOHHON PEIIETKID)

[pakTuyeckoe 3anaTue: Jludpakus cera .

12

Paszgen 6. OcHOBBI crienuaIbL

HOM TEOPUHA OTHOCUTECJIBHOCTH

Tema 6.1.
OCHOBBI CITEIIHAILHOM
TEOPHH OTHOCHUTEIEHOCTH

Copep:xanue yueOHOro Matepuaja: I'paHuIlbl IPUMEHUMOCTH KIacCHUeCKo MexaHuku. [locTynaTsl
CHenuanbHOM TeOpUH OTHOCUTENLHOCTH: HHBAPUAHTHOCTH MOJYJISl CKOPOCTH CBETA B BaKyyMe, IIPUHIIUI
OTHOCHUTENBHOCTH DiHIITeHAa. OTHOCHTEIBHOCTh OTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHH M COKPAIICHHUE JJTHHBL.
DHeprust 1 IMITYJbC PENSTUBUCTCKON yacTuIlbl. CBSA3b MACCHI C SHEPTHEH U IMITYJIbCOM PENITHBUCTCKON YaCTHUIIBI.
DHeprus MoKost

JlaGopaTtopHoe 3aHsiTHe: OTHOCHTEIBHOCTH JUIMHBI U BPEMEHH, IIPE0Opa3oBaHne CKOPOCTEH

IIpakTnueckoe 3anaTHe: ocHoBel CTO

OK 01
OK 02
OK 04
OK 05

13

Pa3gen 7. KBantoBasi pusnka

Tema 7.1.
DeMEHTHI KBAHTOBOM
OIITHKHA

Coaep:xaHue y4eGHOro MaTepuaJja:

®otonsr. ®opmyna [Inanka cBs3M YHEPTUU POTOHA C €r0 YACTOTOH. DHEPTUs U UMITYJbC (poToHA. OTKPHITHE U
uccnenoBanue porodddekra. Ompiter A.I'. CtoneroBa. 3akoHBI poTorddeKTa. YpaBHEeHHE DHHIITSHHA IS
¢doroaddekra. "Kpachas rparuna” gorosrdpdexra. apnenne cera. Oubrtel [1.H. JlebeneBa. Xumudeckoe neicTere
cBeTa.

JladopaTopHoe 3aHsaTHE: «Onpe/eeHre TeMIIePaTyPhl CHIIFHO HATPETHIX TEN C MOMOIIBIO OMTHYECKOTO
MTPOMETPA»

IIpaxTHueckoe 3ansaTue: Pororddexr. Potosnement, GporogaTdnk, comHeuHas OaTapest, CBETOLIUO

Tema 7.2.
Crpoenue aToma

Copnep:xaHue yueoHOro matepuaia: Mouens atoma Tomcona. OnbiTel Pezepdopia no paccessHuIo - 4acTHIl.
[Tnanerapuas moaens atroma. [loctynatel bopa. M3nydenue u nornomenne GOTOHOB MPHU MEPEX0/ie aToMa C OJHOTO
YPOBHSI JHEPIMU Ha APYTOil.

JlaGopaTopHoe 3aHsITHE: HAOJIIOACHUE TMHEHYATOrO CIIEKTpa

IpakTtnyeckoe 3anaTue: Iloctynater bopa. M3mydenne u noriomenne GOTOHOB MPH MEPEX0Ie aToMa ¢ OJHOTO
YPOBHS HEPTUH Ha APYTOil.

Conep:xanue yyeOHOro marepuaja: Buasl cnexrpos. CriekTp ypoBHEH HEpruM aToMa BOJOPOAA.

JIaﬁopaTopﬂoe 3aHATHE: « I/I3yquI/IG CIIEKTPOB MOIJIOICHUS BEIICCTBA»

IpakTnyeckoe 3angTHe: CrekTp ypoBHEH 3HEPTrUM aTOMa BOJOPOa. TeXHNUECKHe yCTPOUCTBA U TIPAKTHYECKOE
IIPUMEHEHHE: CIIEKTPOCKOM, CHIEKTPAJIbHBINA aHAIIH3.

Conep:xanue yyeOHOro marepuaja: Boianossle cBoiicTBa yactull. Bonnsl ae bpoiina. KopnyckynspHo-BoaHOBOM
JyaJu3M.

JlabopatopHoe 3ansitue: Onpenenenue nocrosinHon [Tnanka

OK 01
OK 02
OK 04
OK 05
OK 07
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IIpakTHyeckoe 3aHsiTHe: BoJIHOBBIE CBOWCTBA YACTHIL.

Conep:xxanue yuedoHOro Matepuaa: CIOHTAHHOE U BEIHYXKIICHHOC H3lTyueHue. Judpakuus 3eKTPOHOB B
KpUCTaJIaX. Y CTPOMCTBO M MPUHITUT pabOTHI Jla3epa.

JlaGopaTopHoe 3aHsiTHe: YCTPONCTBO U MPUHIUI PabOTHI 1a3epa.

HpaKTuqecxoe 3aHsTHe: TexHuueckue yCTpOfICTBa 1 MPaKTUYCCKOC MPUMEHCHUC! JIa3€p, KBaHTOBBIN KOMIIBIOTEP

Tema 7.3.
ATomHOE A1po

Conep:kaHue y4eGHOT0 MaTepuaJja:

DKCHEepUMEHTBI, JI0Ka3bIBAIOLIHNE CJI0XKHOCTb CTpoeHHs siipa. OTKpeITHE paguoakTuBHOCTH. OnbITE Pesepdopna mo
OTIPEIETICHUIO COCTaBa PAaANOAKTUBHOTO M3rydeHus. CBoHCTBa anbda-, 0eTa-, raMMa-u3mydeHus. Binsane
PaaANOAaKTHBHOCTH Ha )KUBBIE OpraHn3Mbl. OTKpHITHE IPOTOHA M HelTpoHa. HykimoHHas Mmonens siapa ['elizen6epra-
WBanenko. 3apsan sapa. MaccoBoe gucio sapa. Vzotonsl. Anbda-pacnaz. IeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacman. ['amma-u3rydeHne. 3aK0OH paInOAKTHBHOTO pacliafa. DHEPTrHs CBSI3H HYKJIOHOB B AApe. SIAepHbIE CHIBL
Hedexr macchl spa.

JlaGopaTopHoe 3ansitne: lccienoBaHue TPEKOB YacTHII (110 TOTOBBIM (hoTorpadusm).

IIpakTHYecKkoe 3aHsITHE: aTOMHOE 1po. V3oTombl. Aunbda- 6era-pactaj. 3aKoH paAHOaKTUBHOTO paclaja.
DHeprusi cBS3U HyKJIOHOB B sijipe. SlnepHblie cuibl. Jledext maccol siapa.

Coaep:xanue yueOHOro MaTepuaJa:

SAnepusie peakuuu. [leneHne u cuuTes sanep. Anepusrit peaktop. Tepmosaepusrii cuates. [Ipobaems! u
MIEPCIIEKTUBHI ACPHOM IHEPIETUKU. DKOJIOTHIECKUE ACTIEKTHI SIEPHOIT SHEPTETHKU. DIIEMEHTApHBIC YaCTHIIBL.
OTkpbITHE TO3UTPOHA. METO b HAOMIOACHNS M PETHCTPAINN 3IeMEHTapHbIX YacTull. DyHIaMeHTanbHbIe
B3aumozeiicTBus. EquHCTBO (rzndeckoit KapTHHBI MUp

JlaGopaTopHoe 3aHsiTHe: TexHHUYECKHE yCTPOHCTBA U MPaKTHYECKOE MPUMEHEHHE: TO3UMETp, kKamepa Buibcona

IIpakTHueckoe 3ausaTHe: SnepHble peakuyuu. TeXHUYECKUE YCTPOUCTBA U IPAKTUYECKOE IPUMEHEHHUE: SIIEPHBII
peakrop, aToMHasi 6oMba
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Paspnen 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3UKHU

Tema 8.1.
DBoonus BeenenHoii

Coaep:xanue yue0HOro MaTepuaJja:

Oransl pa3BUTHs acTpoHOMUH. [IpHUKITaTHOE I MUPOBO33pEHYECKOE 3HAYCHNE aCTPOHOMUH. B 3Be31HOTO Heba.
Co3Be3nust, S{pKue 3Be3/IbI, TUNIAHETHI, X BUANMOE ABkeHne. ComHeuHas cucteMa. [ImaHeTsl 3eMHOH TPyIIIIEL.
[TnaneTsi-ruranTsl. Maneie Tena ConHeunoi cuctembl. Couile, Gotochepa u atmochepa. CoHedHass aKTHBHOCTb.
Hcrounuk sHepruu ConHIA ¥ 3B€3/1. 3BE3/IbI, UX OCHOBHBIE XapaKTepUCcTUKH. [lnarpamma "creKkTpalbHbIA KJIace -
CBETUMOCTBE'". 3BE3bI TVIAaBHOM MOCIIEA0BATEILHOCTH. 3aBUCUMOCTH '"Macca - CBETUMOCTB' ISl 3BE€3/1 TIIABHOMN
[OCJICIOBATEILHOCTH. BHYTpEHHEE CTPOCHHUE 3BE3I.

JladopaTopHoe 3aHsaTHe: V3ydyeHne KapThl 3Be31HOr0 Heba B mporpamme Stellarium.

HpaKanecxoe 3aHATHE: COO6HI€HI/I$I 1 JOKJIadbl II0 TEME 3aHATUA

Conep:xanue y4eOHOr0 MaTepHaJia:

CoBpeMeHHbIe IPECTAaBICHUS O IPOUCXOXKAECHUH U 3Bomonuu CoIHLA U 3Be3/. DTambl )KU3HH 3Be31. MieuHbli
ITyTs - Hama anaktuka. CnupaneHas cTpykTypa ['anakTuky, pacnpeaeneHue 38e3/, ra3a 1 nsuid. [lomoxxeHue u
asmwxenue Connna B ['anakruke. Tunsl ranaktuk. [Tnockas u chepruueckas moacucrems [anakTuku
PagmoranakTuky U KBa3apbl. YepHbIe ABIPHI B Aapax rajakTuk. Beenennas. Pacimmpenne Beenennoil. 3akon

OK 01
OK 02
OK 03
OK 05
OK 07

21

22

20




Xab6ma. Pa3beranne ramaktuk. Teopus boipmioro B3psiBa. PenmkroBoe n3nyuenne. MacmTabHast CTpyKTypa
Bcenennoii. MetaranakTtuka. Heperernable mpo06aeMbl aCTpOHOMHH

IIpakTHyeckoe 3aHATHE: COOOIICHHUS M IOKJIAIbI 10 TEME 3aHATHS 2
JlaGopaTopHoe 3ansitne: HaOmroneHus] HEBOOPYKEHHBIM IJ1a30M C HCIOIb30BAHUEM KOMITBIOTEPHBIX 1
MIPUIIOKEHUH TS OTIpeIeNICHHs TI0JIOKECHHUS HEOECHBIX 0OBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHsI
CeBepHOro MOJYIIapHs U IPKUE 3BE3/IBI.
[pome:xkyTounas arrectanusa (JK3aMeH ) 8
Kouncyabrauun 4
Bcero 2074ac
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3. YCJIOBUS PEAJIM3AIIMU YYEFHOM TV CHUATIIAHBI
3.1. Tpe6oBaHUS K MUHUMAJILHOMY MATEePHAJIBLHO-TEXHHYECKOMY 00ecnedeHH o
Peanuzarus yueOHOM TUCIUIUIMHBI TpeOyeT HAIMYUS y4eOHOTro KaOMHeTa.

O06opyaoBaHue yueOHOTO KaOHWHEeTAa:

- IOCAZI0YHbIE MECTA M0 KOJIMUYECTBY O0YHArOIIUXCS;
- pabouee MeCTO TpenoIaBares;

- KOMITJICKT Y4eOHO-HArJISAHBIX TOCOOUH;

- KOMILIEKT 3JICKTPOHHBIX BUIEOMATEPHUATIOB;

- 3aJ1aHus JJIs TPOBEPOUYHBIX padoT;

- po(e€CCHOHATILHO OPUCHTUPOBAHHBIC 3aIaHMS,

- MaTepHalIbl HK3aMeHa.

TexHuUecKkue cpecTBa 00yYeHUs:

- IePCOHATBHBIN KOMIBIOTED C JIMIIEH3HOHHBIM ITPOTPAMMHBIM 00CCIICUCHUEM;
- IPOEKTOP C IKPAHOM.

- 3Bl (OMOIMOTEKA, YUTAIBHBIN 3a)I C BBIXOJOM B MH(POPMAITMOHHO-TESICKOMMYHHUKAITHOHHYO
cetb IHTEpHET).

[lepeueHb AEMOHCTPALIMOHHOTO U JJA00PATOPHOTO 00OPYIOBAHUS:

[{udposast maboparopus 1Mo Gpu3uKe A MPEro aBaTes;

[Mudposas naboparopus 1o Gpusuke A1 00yUdaroIEerocs;

Becsl TexHu4eckue ¢ pa3sHOBECaMU;

KommuiexT 115t 1abopaTopHOro mpakTUKyMa 1o ONTHKE,

KommuiexT 1151 1a00paTopHOro NpakTUKyMa [0 MEXaHUKE;

Kommiekt pans  1abopaToOpHOTO MpPaKTHKyMa 10 MOJEKYJSIpHON — ¢u3uke
¥ TEPMOIMHAMUKH;

ook wdE

7. Kommnexkt  jmist  n1abopaTopHOro  MpakTHKymMa IO 3JIEKTPHUUYECTBY
(c renepaTopom);

8. Kommnexkt s u3yyeHus BO30OHOBJISIEMBIX MCTOYHMKOB SHEPIUU (COTHEUHOH,
BETPOBOI SHEPTUU, OMO-, MEXaHUYECKON U TEPMOIJIEKTPUUECKON SHEPTETUKH);

9. AmnepmeTtp 1abopaTopHbIH;

10.  BombT™meTp 1abopaTopHBIN;

11.  Konopumetp c HabopoM KaJOpHUMETPUUYECKHUX TEI;

12.  TepmomeTp 1abOpaTOPHBIIA;

13. Kommekr e U3yYEHUS OCHOB MEXaHUKH, MTHEBMATHUKH

¥ BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTUH;
14.  Bapomerp-anepoun;

15.  biok nutaHus peryaupyemMblii;
16. Beb-kxaMepa Ha OJBUKHOM IIITATUBE;
17.  Buneokamepa ais paboThI ¢ ONITUYECKUMU PUOOpaMH;

18.  T'eneparop 3BYKOBOIi;
19.  T'urpomerp (cuxpomerp);
20.  I'py3 HaOGOpHBIH;

21.  JluHaMOMeTp JeMOHCTPAIOHHBIN;

22. KoMIIeKT mocy sl JEMOHCTPAIMOHHON C MPUHAATICKHOCTSIMU;
23. MaHoMeTp KUJIKOCTHOM IEMOHCTPAITHOHHBIN;

24. Mertp neMOHCTpalMOHHbII;

25.  Mukpockon JeMOHCTPaIlHOHHBIH;

26.  Hacoc BakyymHbIit KoMOBCKOTO;

27. CTOJIMK IOIBEMHBII;

28. [IITaTUB 1eMOHCTPAIMOHHBIN (PHU3NIECKHIA,

29.  DJEKTPOIUINTKA,;
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.

Habop neMoHCTpalioHHBIHN 110 MEXaHUYECKUM SBIICHUSIM;

Habop neMoHCTpaliMOHHBIN IO TUHAMUKE BPAILATEILHOTO ABUKCHUS;
Habop neMoHCTpaloHHBIHN 110 MEXaHUYECKUM KOJIeOaHusIM;

Habop neMmoHCTpaliiOHHbBIN BOJIHOBBIX SIBJICHHIA;

Benepko Apxumena;

Mastank MakcBeiia;

HabGop Ten paBHOTrO 00BEMA;

Hab6op ten paBHOI Macchl;

[Tpubop g neMoHCTpauuu aTMOC(hepHOTro JaBJICHHUS;

[Ipr3Ma, HaKJIIOHSIOIIASICS C OTBECOM;

Pbluar 1eMoHCTpalMOHHbIN;

Cocyasl cooOmiarommecs;

CrakaH OTJIMBHOM JI€MOHCTPAllMOHHBIN;

TpyOka HeroToHa;

[Tap IMTackas;

Habop neMoHCTpaIMOHHBIH 110 MOJICKYJIIPHOU (DU3HKE U TETUIOBBIM SIBIICHUSIM;
Hab6op neMoHCcTpaloHHBIH 10 Ta30BbIM 3aKOHAM;

Hab6op kanmmisapos;

TpyOxa 15 1eMOHCTpPAllUU KOHBEKIIUU B KUKOCTH;

[{umuHapsl CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ konbIIOM;

BEBICOKOBOJIBTHBIN HCTOYHUK;

I'eneparop Ban-ne-I'paada;

Ho3nmerp;

KamepToHbl Ha pe30HAaHCHBIX AIIMKAX;

Kommiekr npuOOpoB W TOPHUHAMISKHOCTEH IS JEMOHCTpAIlid  CBOWCTB

SJICKTPOMATrHUTHBIX BOJIH;

56.

Kommiekr npuOopoB JUIS W3y4YEHUs IIPUHIUIIOB paguonpuema

" paguoricpeaavu,

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

Komnext mpoBo/10B;

Marnut ayrooGpasHslif;

MarauT noysIoCOBOM JEMOHCTPALIMOHHBIM;

Marmna snektpogopHas;

MasaTHHK 3JIEKTPOCTaTUYECKHH;

HaGop 1o u3yueHnto MarHuTHOTO OIS 3eMIIH;

Habop neMoHCTpanimoHHbII 10 MArHUTHOMY TOJIIO KOJIBLIEBBIX TOKOB;
Habop neMoHCTpallMOHHBIN 1O MOIYIPOBOJHUKAM;
Habop nemMoHCcTpalioHHBIH MO MOCTOSHHOMY TOKY;
Habop neMoHCTpalMOHHBIH MO AJIEKTPUYECKOMY TOKY B BaKyyMe;
Habop neMoHCTpaIoHHBIH 10 3JeKTPOAMHAMHUKE;
Habop ans neMoHCTpaui MarHUTHBIX MOJIEH;

Habop 11t ieMoHCcTpaluu 3IeKTPUYECKUX MOJIEH;
Tpancdopmarop yueOHbIH;

[Tanouka cTexIsIHHAS;

[Tanouka »00HUTOBAS;

[Tpu6op Jlenma;

Crpenku MarHuTHBIE Ha LITaTUBAX;

CynTaH 371eKTpOCTaTUYECKU;

[IITaTUBBI N30IMPYIOIINE;

DIIeKTPOMarHuT pa300pHBIIA,

Habop neMoHCTpalnOHHBIM IO TEOMETPUUYECKON OTTHKE;
HaGop nemMoHCTpaliMOHHBIHN 0 BOJTHOBOM ONTHKE;
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80.  CrmekTpocCKOIl IBYXTPYOHBIN;

81.  Halop cnekTpanbHbIX TPYOOK C HCTOUHUKOM IUTAHUS;

82.  VYcranoska g usyuenus pororddexra;

83.  Habop nemoHcTpanmoHHbIH 110 noctostHHOM [Tnanka;

84.  KoMIuteKT HarIsIHBIX TOCOOUH JIJIsl TOCTOSTHHOTO UCTIOIb30BAHUS;
85.  Komrutekt nopTpeToB 11t 0popMIIeHHS KaOUHETa,;

86. KoMIuiekT 1eMOHCTpaiMOHHBIX YICOHBIX TaOIHII.

3.2. UnopmannonHoe odecnevyenne 00y4eHust
Ilepeyenb pexkoMeHIyeMbIX Y4YeOHBIX HW3/IaHUI, JAONMOJHHUTEJIbHOW JINTEPATYpPhI,
NuTepHeT-pecypcoB.

OcHoBHast iMTEeparypa:

1. HmutpueBa B.®D. ®usmka: TexHomormueckuid mnpoduiib: y4eOHUK IS CTYJICHTOB
yupexaeHuit cpen. mpod. oopazosanusa: B 2 u.: U. 1 - 2-e uza. — M.: OGpa3oBareiabHO-
W3/1aTeNbCKUM HEeHTp «Akanemusi», 2024. — 320 c.

2. JImutpueBa B.®. ®usuka: TexHonorudeckuidi npouiib: Y4EeOHHK Ui CTYACHTOB
yupexaeHuit cpen. npod. oopazosanus: B 2 u.: Y. 2- 2-e m3x. — M.: O6pazoBareibHO-
W3AaTeNbCKUN HEHTp «Akaaemus», 2024. — 256 c.

3. JmurpueBa B.®D. ®usmka: Texnonormdeckuii mnpoduinb: COOpHUK 3amad: ydeOHOE
nocodue JUIsi CTYJICHTOB YUpexXIeHH cpell. nmpod. oOpazoBaHus. - 2-e u3id., crep. — M.:
O0pa3oBaTenbHO-H3/1aTSIbCKUAN TICHTP «AkageMus», 2024. — 256 c.

4. KanamnukoB H.I1. ®u3uka: y4eOHUK U MPAKTUKYM ISl CPEAHEr0 MpOoheCCHOHATBHOTO
obpazoBanus/ H. Il.Kamamnukos, C.E. MypaBseB.— 2-¢ u3xa., mepepald. u aom.—
MockBa: WzmarensctBo  IOpaiit, 2025.— 496 c. — (IIpodeccuonanbuoe
obpazoBanme).—  ISBN  978-5-534-16205-9. —  Tekct:  dNeKTpOHHBIA  //
Oo6pasoBatenpHas mwardpopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/565996.

5. Kpauenko H. HO. ®uzuka: y4eOHUK U MPAKTUKYM JJIsi CPEAHET0 MPO(EeCCHOHATBHOTO
obpazoBanus/ H.FO.KpaBuenko.— MockBa: M3narensctBo IOpaiit, 2025. — 322 c.—
(ITpodeccronansnoe  obpazoBanme).—  ISBN  978-5-534-19225-4. —  Tekcr:
aneKkTpoHHBI  //  OOpaszoBarenbHas 1iatdopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/561626.

JlonoJiHUTeIbHAA JINTepaTypa:

1. BacwibeB A.A. ®usuka. ba3osbiii ypoBeHb: 10—11 kiaccel: yueOHMK Ui CPEIHETO
obmiero odpasosanus/ A. A. Bacuiwes, B. E. ®enopos, JI.JI. XpamoB.— 2-¢ u3., HCIIp.
u gon. — MockBa: WznmarensctBo HOpaiit, 2025.— 211 c.— (O6meobpazoBaTenbHbBIN
muki).— ISBN 978-5-534-16086-4. — Tekct: snektpoHHbId // OOpa3oBareinbHas
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/568463.

2. Kanamamkos H. TI. Ouzuka (TecT): y4yeOHHUK W NPAKTHUKYM JUIsl CpPEIAHEro
npodeccuonansHoro obpazoBanus/ H.II. Kamamnwukos, C. E. MypaBeeB.— Mocksa:
WznatenberBo FOpaiir, 2025.— 18 c. — (IIpodeccnonansuoe odpazosanue).— ISBN

978-5-534-20456-8. — Tekct: snekrponHslii // Obpa3oBarenbHas miardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/581421.

3. PomnonoB B. H. ®usuka. YrmyOnenuwlii ypoBeHb: 10—I11 kiaccel: y4eOHHMK ais
cpennero obmero ob6pazoBanus/ B.H. PommonoB.— Mocksa: M3nmarensctBo [Opaiir,
2025.— 20lc.— (OGmeobpa3zoBarenpHbii 1uki).— ISBN 978-5-534-16087-1. —
Texkcr: snextponnwni // OOpaszoBarenbHas mmiatdopma IOpaiit [caitit]. — URL:
https://urait.ru/bcode/568464.
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. PomnonoB B.H. ®usuka nis Koywiemkei: yueOHUK I CpeaHero mpodecCroHaIbHOTO
obpazoBanus/ B.H. PommonoB.— MockBa: UsnatenbcrBo FOpaiit, 2025.— 202 c.—
(ITpodeccuonanpbuoe  obOpaszoBanme).— ISBN  978-5-534-10835-4. —  Tekcr:
anekTpoHHbld  // OOpa3oBarenbHas minatdopma HOpaiit [caiit]. —  URL:
https://urait.ru/bcode/565522.

HNuTepHeT — pecypcebl:
bubnnoreka BuaEOypoKoB 10 MKOJAbHOM nporpamme MuTepHerYpok. Pexxum nocryna:
[wwwe.interneturok.ru 01.05.2026].
Poccuiickas 3JeKTpOHHAs IIKOJIa 1O BCeM mpeaMeraMm. Pexxum mocrtyma: [resh.edu.ru
01.05.2026].
Bupryanbheie nmabopatopubie pabotel 1o Qusmke. Pexum pocryma: [efizika.ru
01.05.2026].
Enunoe okHO jmocTyna K oOpa3oBaTeibHbIM pecypcaM HMHTepHera mo ¢usuke. Pexum
nocryna: [www.window.edu.ru/window 01.06.2026]
Knacchas ¢usuka g mobo3HarenbHbIX. Pesxum moctyma: [www.class-fizika.nard.ru
01.05.2026]
OOpa3oBareNbHbIi CalUT IS MIKOJBHUKOB. Pexkum moctyma: [www.alhimikov.net
01.05.2026]
dusnka B anumanusx. Pexxum gocryna: [www.physiks.nad/ru 01.05.2026].
OnektponHass Oubmmoreka bpl'Y. Pexum noctyma: [http://ecat.brstu.ru/catalog/
VYueonnie%20u%20 yueoHo-meroandeckne?20mocodus 01.05.2026]

DnexTpoHHbIA Katajgor Oubmuoteku bpl'Y. Pexxum mocryma: [http:/ /irbis.brstu.ru/
CGl/irbis64r_15/cgiirbis_64.exe?LNG=&Z21I1D=&121DBN=BOOK& P21D BN.
01.05.2026]
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4. KOHTPOJIb M OIIEHKA PE3VJbTATOB OCBOEHHSI YYEBHOM

JUCLMUIIINHBI

Kontpons u omeHka pe3yJbTaTOB OCBOCHHUS 00I1e00pa30BaTeNbHON TUCIMILIMH
pacKpbIBalOTCA Yepe3 AUCLHUILTHHAPHBIE Pe3yJIbTaThl, HalpaBjieHHbIE Ha (OPMUPOBAHUE OOIIMX
U Tpo(pecCHOHANBHBIX KOMIIETEHIIUH 110 pa3esiaM U TeMaM COJIepKaHus y4eOHOro MaTepHraia.

Oo6masi/npogeccuonann
Hasli KOMIIETeHI U

Pa3zpnen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

OK 01

Tema 2.1 Tema 2.2 Tema 2.3
Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tema 4.3
Tema 5.1 Tema 5.2 Tema 5.3
Tema 6.1

Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1

OK 02

Tema 2.1 Tema 2.2 Tema 2.3
Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tema 4.3
Tema 5.1 Tema 5.2 Tema 5.3
Tema 6.1

Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1

OK 03

Tema 1.1
Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tema 4.3
Tema 8.1

OK 04

Tema 2.1 Tema 2.2 Tema 2.3
Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tema 4.3
Tema 5.1 Tema 5.2 Tema 5.3
Tema 6.1

Tema 7.1 Tema 7.2 Tema 7.3

OK 05

Tema 1.1
Tema 2.1 Tema 2.2 Tema 2.3
Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tema 4.3
Tema 5.1 Tema 5.2 Tema 5.3
Tema 6.1
Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1

OK 07

Tema 2.1 Tema 2.2 Tema 2.3
Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tema 4.3
Tema 5.1 Tema 5.2 Tema 5.3
Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1

IIK 1.2
IK 1.3

Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tema 4.3
Tema 5.1 Tema 5.2

Brinonnenue nabopatopHbIx
pabor.

3ammTa 1a00paTOPHBIX padoT.
Pemenue 3anau

YcTHbIE COO0MIeHUS

OTBeTHI Ha BOIIPOCHI 110 TEME
3aHSATHS

Tectbl
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OK 01 OK02 OK 03
OK 04 OK 05 OK 07
IK1.2 TIK 1.3

IK3aMeH
Bompocsr 1ist sx3ameHa
DK3aMEHAIMOHHBIE OUIIETHI
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