MPUJIO)KEHHUE 2.10

Kk OIIOII no cnennanbHOCTH
38.02.019xkoHOMHKA U OyXTaJATEePCKUM
Yu4éT(110 oTpacasim)

Pabouass nporpaMma QU CHUILIHHBI

«001.10 PUIUKA»

2026 r.

COJIEP)KAHME



OBILIAA XAPAKTEPUCTHKA PABOYEM ITPOTPAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «®PU3NKA»

CTPYKTYPA U COJIEP’)KAHUE
OBIIEOBPA3OBATEJIBHOMIUCIATIIMHBI

. YCJIOBUA PEAJIM3ALIUA ITPOT'PAMMBbI

OBIIIEOBPA3OBATEJIBHOM JJUCHUTLITAHBI

. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA

OBIIEOBPA3OBATEJIBHON TUCHUATIIMHBI

13

23

25



1. OBIIASL XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «®PU3NUKA»

1.1. MecTo IMCUMINVIMHBI B CTPYKTYype oOpa3oBarejibHON mporpammbl CIIO:
OOmeoOpa3oBaTenbHas AUCHHAIUIMHA «DU3NKaA» SIBISETCS O00sS3aTEBPHOW  YacThIO
o011e00pa3oBaTeabHOrO IUKIa 00pa3oBaTeNbHOM mporpaMmbl B cootBeTcTBHH ¢ PI'OC
CIIO no cnenuansHocTH 38.02.019k0HOMEUKA M OyXranTepckuil yu€T(mo oTpacisim).

1.2. Heau u mu1aHupyeMble Pe3yJbTaThl OCBOCHUS JUCHUILIHHBI:

1.2.1. Hean 1UCUUNJIMHBI:

ConeprkaHue rmporpammbl 00111e00pa3zoBaTEIbHON TUCHUIITUHB Dr3nKa
HaIpaBJICHO Ha JOCTIKCHUE CIEAYIOIINX IeIeH:

e  (opMupoBaHuE WUHTEpeca M CTPEMJICHUS OOYYaIOIUXCS K HAyYHOMY
U3YYEHUIO MTPUPO/IbI, PA3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

®  pa3BuUTHE peICTaBICHUN 0 HAy4YHOM METO/Ie MO3HAHUS
1 (hOPMHPOBAHUE UCCIEAOBATEIILCKOTO OTHOIICHUS K OKPY KAIOIINM SIBJICHUSIM;

e  (opMupoBaHWE HAYYHOTO MHPOBO33PCHHs KaK Pe3yJIbTaTa M3Y4YeHHUS OCHOB
CTpPOCHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3HKU;

e  (opMupoBaHuEe YMEHUN OOBSCHATDH SIBJIICHUS C UCIIOJIb30BaHUEM (DU3HUECKUX
3HAHWH W HAYYHBIX JI0KA3aTEIbCTB;

e  (opmMupoBaHuE TpPEACTABICHUNA O POAM (GUIMKK JUISI PA3BUTHSA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne DJTHX Teled O00eCIeuMBacTCsl PEIICHUEM CIICAYIONUX —3aaad
B TIpoIIecCe U3yUeHHUs Kypca (U3UKH Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHuUs:

e  npuoOpeTeHre CUCTEMBI 3HAHUN 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSAX, BKIIOYAs MEXaHUKY, MOJCKYJSIpHYIO (U3UKY, IJICKTPOINHAMUKY,
KBaHTOBYIO (DM3HKY U JIEMEHTHI aCTPOPU3UKHY;

e  (opmupoBanue yMEHUM MPUMEHSITh TEOPETUUECKHE 3HAHUS
Uil OOBSCHEHHS (U3MYCCKUX SIBJICHUN B TMPUPOJAC W I TPHUHATHS TMPAKTHYECKHX
pEIIEHU B MOBCEAHEBHOM KWU3HU;

®  OCBOGHHE CIOCOOOB PEIICHUS Ppa3IMYHBIX 337ad C SIBHO 3aJaHHOM
bu3MYeCKO  MOJENBI0, 3amad, I0JPa3yMEBAIOIIMX  CaMOCTOSATEIBLHOE  CO3JaHUE

buznyecKoil MOeNN, COOTBETCTBYIOLIEH YCIOBUAM 3a/1a4H;



® [IOHMMaHHE (PU3NYECKUX OCHOB M NPHUHIMIOB JEUCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOLIYIO CPEY;

®  OBJAJICHUE METOIaMHU CaMOCTOSTEIILHOTO TJIAaHUPOBAHMUS
U TpoBeIeHUs (U3MUECKUX IKCIIEPUMEHTOB, aHAM3a W HHTEPIIPETAIUU WH(POPMAIIUH,
onpeereHus! JOCTOBEPHOCTH MOIYYEHHOTO Pe3yJIbTarta;

®  CO3/1aHHME€ YCJIOBHM Il Pa3BUTHUS YMEHUU MPOEKTHO-UCCIEI0BATEIBCKOMH,
TBOPYECKOU JIEATENBHOCTH.

1.2.2. Ilananupyemble  Ppe3yJbTaThbl OCBOEHHMsI  00mIe00pa3oBaTEIbLHOM

aucumInHbI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
O6mue komnereHuunu (ganee — OK) u npodeccuonansubie kommnerenuuu (ganee — I1K)
®I'OC CIIO B COOTHECEHMHM C JMYHOCTHBIMU, METANPEAMETHBIMH M TMPEIMETHBIMU
pe3yJibTaTamMu oOyueHust 0a30BOrO YPOBHS (manee — [1P06)

®I'OC COO npencraBieHbl B TaOJIUIIE:

OO0wmue u Ilnanupyembie pe3yabTaThl 00y4eHHs

npogeccuoHaIbHbIE Oo6mme JucuuniainHapHble

KOMIIETCHIIUH

OK

OK 01. B yacTu TpynoBoro Bocnuranusi: | -I1P6 1.ChopMupoBaHHOCTD

Br16upath criocoOsbl pelieHus | - TOTOBHOCTb K TPY/AY, OCO3HaHHE IpeJCTaBICHUN 0 poiu

3a/1a4 npodeccuoHaIbHON LIEHHOCTH MacTepCTBa, TPyAoIo0ue; | 1 Mecte (U3UKH U aCTPOHOMUU B

JeSITeIbHOCTH - TOTOBHOCTb K aKTUBHOM COBPEMEHHOW Hay4yHOH KapTHHE

MIPUMEHUTEIBHO K JEATEIIbHOCTH TEXHOJIOTUYECKON 1 MHpa, O CHUCTeMooOpa3yrolen

Pa3INYHBIM KOHTEKCTAM. COLIMAJIbHOW HaNpaBJIEHHOCTH, poa  GU3MKK B Pa3BUTUHU
CTIIOCOOHOCTh MHUITMHPOBATH, €CTeCTBEHHBIX HAyK, TEXHHKH
IUTAHUPOBATh U CAMOCTOSITEIILHO U COBPEMEHHBIX TEXHOJIOTHH, O
BBITIOJIHATH TaKYIO JAEATEIbHOCTB; BKJIQJIC pOCCHICKIX
- HHTepeC K pa3In4yHbIM chepam U 3apyOeKHBIX YUYEHbIX-(PU3UKOB
npoeCCHOHATFHOMN IEATENIFHOCTH. | B Pa3BUTHE HAyKH; IMOHUMAaHHE
OgJaienne YHHUBEpPCAIbHBIMH ¢buznueckoi CYUIHOCTH
y4eOHBIMHU M03HABATEIbHBIMU HaOJTI0JaeMBIX SIBTICHU
AeificTBUSIMU: MHUKpPOMHpaA,  Makpomupa |
0) 6azoBble JIOTMYeCKHe AeliCTBUSA: | METaMUpa; [OHMMaHUE  POJIU
- CAaMOCTOATENBHO (OPMYJIMPOBAaTh | ACTPOHOMUU B NPAKTHYECKOU
Y aKTyaJM3upOBATH MpoOIeMy, NESITEeNbHOCTH  dYelloBeKa |
paccMaTpuBaTh €€ BCECTOPOHHE; JanbHeHIem Hay4HO-
- YCTaHABJIMBATH CYIIECTBEHHBIN TEXHUYECKOM pa3BUTHH, POJIU
MPU3HAK WIM OCHOBAHMS ISt buzuKu
CpaBHEHHUS, KJIaCCU(PUKALUU U B (opmHpoBaHUHM Kpyrozopa H
0000111eHus; (YHKIIMOHATBHOH  T'PaMOTHOCTH
- OTIpE/ICTIST LENN ACATENbHOCTH, YeJoBeKa TSt pereHus
3aJaBaTh MapaMeTpbl U KPUTEPUHU UX | MPAKTUUYECKUX 3a]a4;
JOCTHKEHHS; -11PG 2.ChopMUPOBaHHOCTb




- BBISIBIISITH 3aKOHOMEPHOCTH U
MIPOTHBOPEYUS B paCCMaTPUBAEMBIX
SIBJICHUAX;

- BHOCUTh KOPPEKTHBHI B
JEATEIIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIEIISIM,
OIICHUBATh PUCKH TOCIIECICTBUN
JEeITEIbHOCTH;

-pa3BUBaTh KPEATUBHOE MBIIILICHUE
MIPU PEIICHUN KU3HCHHBIX TIPOOIIEM,
0) 0a30BbIe HCCIeA0BaTEIbCKUE
nefcTBUA:

- BIIQJICTh HaBBIKAMU y4eOHO-
HCCIIEIOBATEIHLCKOU U MPOCKTHOM
NEeSTEIIbHOCTH, HABBIKAMU PEIICHUS
1po0JieM; BBISBIIATh MPUIUHHO-
CIEACTBEHHBIEC CBSA3U U
aKTyaJlMu3upoBaTh 3a/1a4y,
BBIJIBUTATh THITOTE3Y €€ PeIIeHus,
HaXOJUTh apTYMEHTBI JUIs
JI0Ka3aTeIbCTBA CBOMX
YTBEPKACHUIM, 3a/1aBaTh apaMeTphl
Y KPUTEPUU PEIICHHUS;

- aHaJM3UPOBATH MOJyYEHHBIE BXOJIE
pEIICHUS 3a/1a4H PE3yJIbTAThI,
KPUTUYECKH OICHUBAThH HX
JIOCTOBEPHOCTbH, IIPOrHO3UPOBATH
W3MCHCHHUS B HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B
MTO3HABATENIBHYIO U TIPAKTUYECKYIO
00J1aCTH KU3HENEATCILHOCTH,

- YMETh HHTETPUPOBATH 3HAHHUSI U3
Pa3HBIX MPEIMETHBIX 00JIacTell;

- BBIIBUTATh HOBBIE UJIEH,
npeagaraTb OpUrHHaIbHBIC
MOAXObI U PEIICHHS; CTIOCOOHOCTH
WX IPUMEHEHHS Ha MTPaKTHKE.

YMEHUU pacro3HaBarb
(dbuzuveckue siBjaeHus (MPOIECCh)
U OOBSACHAT, WX HA OCHOBE

U3Y4YCHHBIX 3aKOHOB:
paBHOMEPHOE u
PaBHOYCKOPEHHOE

IIPSAAMOJIMHEMHOE JABHKECHUE,
CBOOOHOE NaZicHUE Te,

JIBUKEHUE IO  OKPYXHOCTH,
MHepLUs, B3auMoOJeicTBue Tell,

KoJie0aTeIbHOE JBHOKCHUE,
PE30HAHC, BOJHOBOE JIBHKECHHE;
T dysus, OpOyHOBCKOE

JIBUKEHHUE, CTPOEHHUE >KHUIIKOCTEH
U TBEPIbIX TeJ, HU3MEHEHUE
o0bemMa Tel TMpH HarpeBaHUU

(oxJyaxaeHun), TEIIOBOE
paBHOBeECHE, UCIIapeHue,
KOH/ICHCAIIHS, IUIaBJICHHE,
KPHCTaJUTN3AIHS, KUTICHUE,
BJIaXXHOCTb BO3/yXxa, CBA3b

CpellHe KUHETHYECKON 3HEepruu
TEIJIOBOTO JIBUJKEHUSI MOJIEKYJI C
a0COJIIOTHOM TEMIIEPATYPOH,
MOBBILLICHUE JaBJICHUS Ta3a IpU
€ro HarpeBaHUM B 3aKPHITOM
cocy/e, CBA3b MEXIY
rapaMeTpamMu COCTOSIHUSI ra3a B
M30IIpoIieCcCax; INEKTPU3ALMS
T€l, B3aUMOJEHCTBUE 3apsi/iOB,
HarpeBaHue  IPOBOJHUKA  C
TOKOM, B3aHMOJICUCTBHE
MarHuTOB, 3J€KTPOMarHuTHAasI
MHIYKIMS, 1eCTBUE MarHUTHOTO
I0JII Ha IPOBOJHHUK C TOKOM H
JIBUOKYIIHICS 3aps,
3JIEKTPOMAarHUTHBIE KOJIeOaHUs U
BOJIHBI, MIPSMOJIMHENHOE
pacnpocTpaHEHHE CBETa,
OTpa)kKeHUeE, IIPEJIOMJIIEHUE,
uHTephepeHys, auppakuus U
MoJIIpU3alusl CBETa, JUCIEPCUs
CBETa, (OoTOdNEKTPUYECKHIA
a¢ddexT, CcBETOBOE JIaBIICHHE,
BO3HUKHOBEHHE JMHEWYaTOro
CIEKTpa aToma BOJIOpOAA,
€CTECTBEHHasd M MCKYCCTBEHHas
PaZl0aKTUBHOCTb;

-ITP6 3. Bnanenue
OCHOBOIOJIararouuMu
GU3MYECKUMU  TIOHIATHSIMH U
BEJIMYUHAMU,
XapaKTepU3yIOIUMHU (pU3nUecKue
ITPOLIECCHI (cBsI3aHHBIMH c
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MCXaHUYCCKUM JBUXCHHUEM,

B3aUMOJICHCTBUEM TE,
MEXaHMYECKHMH KOJICOAHUSIMHU U
BOJIHAMH,; aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHEM
BEIIECTBA, TEIJIOBBIMU
MpollecCCaMH; DJIEKTPUUYECKUM U
MarHuTHBIM MOJISIMH,
AIEKTPUUECKUM TOKOM,
AJIEKTPOMArHUTHBIMU

KoJIeOaHHSIMHU u BOJIHAMY;
OITHYECKUMHU SIBJICHUSIMH
KBaHTOBBIMHU SIBIICHUSMH,
CTPOGHHEM aToMa M aTOMHOTO
saapa, PaANOAKTUBHOCTHIO);

BJIQJICHUEC OCHOBOIIOJIAraIOIIMMU
ACTPOHOMUYECKUMHU TOHATHSIMHU,
MMO3BOJISIIOIIMMU
XapakTepHu30BaTh MIPOIIECCHI,
MPOUCXOSIIME Ha 3Be3JaxX, B
3BE3/IHBIX cHucTeMax, B
MEXKTraJaKTHUEeCKOU cpene;
IBIDKEHHE HEOECHBIX Ted,
SBOIIIOLIMIO 3Be3[ U BeeneHnHoii;
-11P64. Brnanenue
3aKOHOMEPHOCTSIMH,  3aKOHaMH
U TCOpUSAMH (3aKOH BCEMHPHOTO
Tarotenusa, I, II u III 3akonb
HeproroHa, 3akoH coxpaHeHUs
MEXaHUYECKOM DHEPruM, 3aKOH
COXpaHEHUsl UMITyJIbCa, MPUHIHUII
CyNEpHO3MUIMU  CHJI, TMPUHIUII
PaBHOIIPAaBHOCTH HMHEPLHAIBHBIX
CHUCTEM OTCYETa; MOJEKYJISIPHO-
KUHETUYECKYIO0 TEOPUIO CTPOCHUS
BEIIECTBA, Ta30BbI€  3aKOHHI,
MEPBbII 3aKOH TEPMOJUHAMHKY;
3aKOH COXpaHEHUS
JJIEKTPUYECKOTO 3apsla, 3aKOH
Kynona, 3akon Oma a1 ygacTka
meny, 3akoH Oma A1 IIOJHOH
AJEKTPUYECKOM  IIeNu, 3aKOH
Jxoyns - Jlena, 3aKOH
AJIEKTPOMArHUTHON  WHAYKIWH,
3aKOH  COXpPaHEHHUs  DJHEpIUH,

3aKOH MIPSMOJIMHEWHOTO
pacIpoCTpaHEHUs CBETAa, 3aKOH
OTpaKEHUs CBeTa, 3aKOH

MMpEIOMIICHUA CB€Ta, 3aKOH
COXpaHCHUA OHEPIHH, 3aKOH
COXpaHCHUA  HUMITYJIbCA, 3aKOH
COXpaHCHUA SJICKTPHUYCCKOTO
3apsaaa, 3aKOH COXpaHCHUA
MAacCCOBOro 4mcia, TMOCTYJAThI




bopa, 3akOH pagMOAaKTUBHOIO
pacmaja); yBEpEHHOE
UCTOJb30BAaHUE  3aKOHOB |
3aKOHOMEPHOCTEH IIpH aHaIH3e
buzHYeCcCKuX SIBJICHUI u
MIPOIIECCOB;

-IIP6 6. BianeHne OCHOBHBIMH
METOJaMH HAY4YHOTO TIO3HAHUS,
UCTOJNB3yeMbIMU B (pu3HKe:
MIPOBOJIUTH MPSIMbIC M KOCBCHHBIC
U3MEpEHUS buzneckux
BEJIMYMH, BRIOUPAsi ONTHMaJIbHBIH
CrIOcO0 M3MEPEHUs] U HCHOIb3YS
U3BECTHBIE  METONBI  OIICHKH

IIOTPELIHOCTEN U3MEPEHUH,
IIPOBOAMTH UCCIIEJOBAHNE
3aBHCUMOCTEN ¢buznyeckux
BEJIMYNH

C  HCIOJNb30BAaHUEM  IPSAMBIX
U3MEpEHU, OOBSICHATh
[I0JIy4YEHHbIE pe3yJIbTaThl,

UCTIONB3Ysl (PU3UUYECKUE TEOpHH,
3aKOHBl WM TIOHATHS, W JeNaTh
BBIBOJIBI; COOJIIO/IaTh  MpaBuUIIa
0e301macHOTO Tpyaa
IIPU IPOBEICHUH UCCIICIOBAHUI B
pamMKax y4eOHOro JKCIepUMEHTa
U y4yeOHO-MCCIEe10BaTENbCKON
JIeSITETLHOCTH C UCHOJIb30BAHUEM
U(PPOBBIX U3MEPUTEITEHBIX
YCTPOHCTB U J1aOOpaTOPHOTO
00opyI0BaHNS;
c(hOpMUPOBAHHOCTH
MpEeICTaBICHUI

0 METO/ax MOJIyuYeHHs] Hay4YHbIX
ACTPOHOMUYECKUX 3HAHUI;

-IIP6 7. ChopMupoBaHHOCTD
YMEHHs  pemaTrh  pacueTHhIE
3aJJaud  C  SBHO  3aJaHHOM
¢duznueckoit MOJIEIIBIO,
UCTONB3Yysd (U3NYECKHUE 3aKOHBI
Y TIPUHIIMAITEL, HA OCHOBE aHaJIM3a
yCIOBHSL ~ 3aJaud  BBIOMpAaTh
(GU3NIECKyI0 MOJEINb, BBIICTATH
¢buznyeckue BEJTMYMHBI u
dbopmysbl, HEOOXOIUMBIE IS €€
pelIeHusl, TPOBOJIUTH pacueTsl U

OLICHUBATh peanbHOCTh
IIOJIyYEHHOT O 3HA4YCHUS
(bu3nyecKoil BEIMYMHBI; peliaTh
KaueCTBEHHbIE 3a/1auy,
BBICTpauBast JIOTHUYECKH
HEIIPOTUBOPEUYUBYIO LETIOYKY

pacCy)JE€HUl C OMNopodM Ha
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HU3YYCHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH H (DU3HUYECKHE
SABJICHUSA

OK 02.

Hcnonbp30BaTh COBpEMEHHBIE
CpeCTBa MOUCKA, aHAIN3a U
MHTEPIIpEeTalnuy HH(POPMATUH
U nH()OpPMAIOHHBIE
TEXHOJIOTUH ISl BBITIOJTHEHHS
3a/1a4 npodeccuoHATBHON
JeATEIILHOCTH

B 00J1acTH HEHHOCTH HAYYHOTO
MO3HAHUS:

- chopmupoBaHHOCTH
MHPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU ¥ 00IIeCTBEHHOM MTPaKTUKH,
OCHOBAHHOTO Ha JIUAJIOTE KYJIbTYD,
CHOCOOCTBYIOILIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM
MHUDE;

- COBEPIIEHCTBOBAHUE A3BIKOBOW U
YUTATEIbCKOM KYJIbTYphI KaK
CPEACTBA B3AMMOJCHCTBHS MEKIY
JIOJIbMU U TIO3HAHUS MUPA;

- OCO3HAHME LICHHOCTH HAay4YHOU
JeSITeIbHOCTH,
TOTOBHOCTBOCYIIECTBIISTD
MIPOEKTHYIO U HCCIIEA0BATEIbCKYIO
NEeSATSIIbHOCTh HHINBUYyaJIbHO U B
rpynmnax;

Osiaienne yHUBEpPCATbHBIMHI
Y4eOHBIMHU MO3HABATEIbHBIMH
AefiCTBUAMU:

a) padora c nndopmanmeii:
-BJIAJICTh HABBIKAMH ITOJTYICHHUS
nH(pOpMAILINU U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIIEHO
OCYIIECTBISTH MOUCK, aHAIIU3,
CHCTEMaTH3aIHI0 U HHTEPIIPETAIIUIO
nH(OpMAaLIUY PA3IUYHBIX BUIOB U
(dhopm mpencTaBieHus;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX
dhopmax ¢ ya€ToM Ha3HAUYCHHS
nH(OpMAaIINY U 1IeNIeBOI ayUTOPHH,
BbIOMpAs ONTUMAIbHYIO (hopMy
MIPE/ICTABJICHUS U BU3YaIH3aIiy;

- OIICHUBATh JIOCTOBEPHOCTH,
JNETUTUMHOCTH UH(pOpManmu, e
COOTBETCTBHUE MPABOBBIM U
MOpaJIbHO- 3THYECKUM HOPMaM;

- HCTIOJIB30BATh CPE/ICTBA
MH(OPMALIMOHHBIX U
KOMMYHHKATUBHBIX TEXHOJIOTUN B
pelIeHNN KOTHUTUBHBIX ,
KOMMYHHUKATHBHBIX U
OpTaHU3aIMOHHBIX 32149 C
co0Ir0IeHNH TpeOOBaHMH
PrOHOMUKH, TEXHUKH
0e30IMaCHOCTH, TUTHEHBI,
pecypcocOepekeHtsl, MPABOBBIX U

-IIP6 5. YmMeHue y4yUTHIBATH
IPaHUILIBI IPUMECHEHHUS
U3yUYCHHBIX bu3HuecKux
MoJIeNeil: MarepHanbHas TOYKa,
UHEpIMAIbHAs CHCTEMa OTCYETa,

UJCAIIbHBIN ras; MOJIENH
CTPOCHUSI Ta30B, JKHUJIKOCTEH U
TBEPABIX TeN, TOYEYHBIN
JNIEKTPUYECKUN 3apsif, suepHas
MOJIEIIb aToMma, HYKJIOHHAs
MOJEJIb aTOMHOTO anpa

IIPU pelIeHnn GU3NYECKUX 3a/]1a4;
-ITP6 9. ChopmupoBaHHOCTH
COOCTBEHHOM MO3ULIMU 110
OTHOIIECHHUIO K PU3NYECKON
uHpopMaluy, MoJIy4aeMoi 13
pa3HbIX UCTOYHUKOB, YMEHUI
UCIOJIb30BaTh LIU(POBLIE
TEXHOJIOTUH JIJIs TIOUCKA,
CTPYKTYPHUPOBaHUS,
UHTEpIIpETalMK U IPEJICTaBICHUS
y4eOHOI U HayYHO-TIOIYJISIPHON
nHpOpMALIY; Pa3BUTHE YMEHUN
KPUTUYECKOI'O aHaIN3a
noJjry4yaeMoil nHdopmanuu




STUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 06€30MMacHOCTH;

- BJIaICTh HAaBbIKAMU paCIIO3HABaAHUA
Y 3aIIUTHI UHPOPMAIIUH,
uHpopmanueit 6e30macHoCTH
JMYHOCTH.

OK 03.

[InanupoBath u
pean30BBIBATH COOCTBEHHOE
npoQeCCHOHATBHOE
JUYHOCTHOE Pa3BUTHE,
PeANPUHIUMATEIECKY IO
NESITeIbHOCTD, B
npodeccuoHabHOM cepe,
UCTIOJIb30BaHUE 3HAHUS TI0
(MHAHCOBOW TPAMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CHUTYAIHSIX

B o6sacTn 1yxoBHO-
HPAaBCTBEHHOI'0 BOCIIUTAHUA:
-c(hopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMSI, STUYECKOIO [TOBEJCHNS;

- CI0COOHOCTH OLIEHUBATh CUTYAIHIO
Y IPUHUMATh OCO3HAHHBIE PELICHUS,
OpPUEHTHUPYSCh HA MOPAIIBHO-
HPaBCTBEHHbIE HOPMBI U IEHHOCTH;
-0CO3HAHUE JIMYHOIO BKJIAJa B
MIOCTPOEHUE YCTOMYHUBOTO
Oynyiero;

-OTBETCTBEHHOE OTHOLIEHUE K
CBOMM POJUTENSIM U (WIN) APYTUM
YJIEHaM CEMbH CO3JaHUIO0 CEMbH HA
OCHOBE OCO3HAHHOT'O MPUHATUS
[EHHOCTEN CEMENHOM KU3HU B
COOTBETCTBUH C TPaJULIUIMU
Hapo10B Poccum.

OBJaieHHe YHUBEPCAJIbHBIMU
PeryisiTUBHBIMM e CTBUSIMU:

a) caMOOpPraHu3aumsi:

- CaMOCTOSITEIbHO OCYIIECTBIISATh
[I03HABATENBbHYIO JESTEIBHOCTD,
BBISIBJISITH POOJIEMBI, CTABUTH U
(dhopMynupoBaTh COOCTBEHHBIE
3a/1auyd B 00pa3oBaTeIbHON
JEATEIBHOCTH U KU3HEHHBIX
CUTYaLUsX;

- CaMOCTOSTENBHO COCTABJIATh IUIAaH
pelieHus mpooIeMbl ¢ y4ETOM
HUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U
MIPEATIOYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYalIUsM;

- C1Ioco0CTBOBATH (POPMHUPOBAHHUIO
Y TIPOSIBJICHUIO IIUPOKON SPYAULIMH
B Pa3HBIX 00JIACTSIX 3HAHUM,
MTOCTOSIHHO TMOBBIIIATH CBOM
00pa3oBaTeNbHBINA U KyJIbTYypPHBIN
YPOBEHB;

0) CAMOKOHTPOJIb:

- HCIOJIb30BaTh MpHUEMBI pediekcun
JUIsl OLIEHKU CUTYalllH, BBIOOpa
BEPHOTO PEIICHHUS:

- YMETh OLIEHUBATh PUCKH U
CBOEBPEMEHHO NMPUHUMATh PEIICHUS
110 UX CHW)KEHUIO;

-ITP6 9. ChopmupoBaHHOCTH
COOCTBEHHOW MO3MLIMU 110
OTHOIICHHIO K (PU3NYECKOM
uHpopMaLuy, MoJIy4aeMol 13
pa3HBIX UCTOYHUKOB, YMEHHH
UCIOJIb30BaTh LIU(PPOBLIE
TEXHOJIOTUH ISl TIOUCKA,
CTPYKTYPHUPOBaHUS,
MHTEPIPETANU U MIPEJICTABICHUS
y4eOHOI U HayYHO-TIOIYJISIPHON
nHpOpMALNHY; Pa3BUTHE YMEHUN
KPUTUYECKOI'O aHAJIN3a
oJiy4aeMoil nHdpopmanuu




B) SMOLIMOHAIbHbIN UHTE/JIEKT,
NMPeAnoJarami
c¢opMHPOBAHHOCTD:

- BHYTPEHHEW MOTHUBAIIUH,
BKJIFOYAKOLIEH CTPEMIICHUIO K
JOCTUKEHHIO 1IeJTU U YCIIEXY,
ONTUMHU3M, UHUITUATUBHOCTb,
yMEHHE JeHCTBOBATh, UCXOMS U3
CBOHMX BO3MO>KHOCTEH;

- SMIIATUH, BKJIIOYAOIIEH
CIOCOOHOCTH TTOHUMATh
SMOILIMOHAIBHOE COCTOSIHUE JPYTHX,
YUHUTBIBATh €T0 MPU OCYIIECTBICHUN
KOMMYHHKAIUH, CIIOCOOHOCTD K
COUYBCTBHIO U COTIEPEKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB,
BKJIFOYAIOIIUX CIIOCOOHOCTh
BBICTPanBaTh OTHOIICHUS C APYTUMU
JFO/IbMU, 3a00TUTHCS, TPOSIBIIATD
WHTEPEC U pa3peniatb KOHMIUKTHL.

OK 04.

OddexTuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJIEKTUBE H
KOMaH]IE.

- TOTOBHOCTh M CIIOCOOHOCTH K
00pa3oBaHMIO U CAMOPA3BUTHIO,
CaMOCTOSITECIIbHOCTH U
CaMOOTIPE/ICIICHUIO;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEA0BATENIbCKOM, MPOSKTHON 1
COILIMAIIbHOM AeSITEIHbHOCTH,
OBiageHne yHHBePCATbHBIMH
KOMMYHUKATUBHBIMU
JeHUCTBUSAAMM:

a) COBMECTHAs /IeAITeJIbHOCTD:

- IOHMMATh U UCIOJIb30BaTh
MPEUMYIIECTBAa KOMaHIHON 1
WHIUBUAYATbHON pabOThI-
IIPUHUMATH LI€JIM COBMECTHOMN
JeSATEeIbHOCTH, OPTAaHU30BBIBATh U
KOOPJAMHHUPOBATH JIEHCTBUS 110 €€
JOCTHXKEHHIO: COCTABIIATH IIJIaH
JEUCTBUM, PACIIPEETATh POIU C
y4ETOM MHEHUH YYaCTHUKOB,
00CcyX1aTh pe3yJbTaTbl COBMECTHOU
paboThI;

- KOOPAUHUPOBATH U BBIOIHATH
paboTy B yCIOBHSIX PEATHHOTO,
BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS,

- OCYHIECTBJISITH TTO3UTUBHOE
CTpaTernyecKoe MOBEJECHUE B
Pa3IUYHBIX CUTYAIUSX, POSIBIIATH
TBOPYECTBO U BOOOpaKeHUE, ObIThH
HHUIIMATUBHBIM.

OBJjajieHHe YHUBEPCAIbHBIMU
peryJsATUBHBIMHU JeHCTBUSIMU:

- ITP6 10. OBnanenne yMEeHUSIMHU
paboTath B rpymie

C BBITTOJIHCHUEM PA3IMYHBIX
COLIMAJIbHBIX POJICH, MIIAHUPOBATH
paboTy IpyNIbl, palliOHAILHO
pacnpeaensaTh AeSITeIbHOCTD B
HECTaHIAPTHBIX CUTYAIHSIX,
aJIeKBATHO OI€HUBAThH BKJIA]
KQKJI0T0 U3 YYaCTHUKOB TPYTIITHI
B pEIlIEHUE paccMaTprUBaeMoit
POOJIEMBI
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r) NpUHATHE ce0s M APYrux
JIofeit:

- IPUHUMATh MOTHUBBI U APTYMEHTHI
JPYTUX JIO/EH NpU aHaIH3e
PE3yJIbTAaTOB AEATEIbHOCTH;

- IPU3HABAThH CBOE MPABO U IPABO
APYTUX JIO/IeH Ha OIINOKH,
pa3BUBaTh CIIOCOOHOCTH IIOHUMATh
MHUD € [TO3ULUU IPYTOro YEJIOBEKA.

OK 05.

OcCy1IecTBIATh YCTHYIO U
[UCbMEHHYIO
KOMMYHHKAIUIO Ha
rOCy/1apCTBEHHOM $SI3bIKE
Poccuiickoit @exneparuu ¢
y4€TOM 0COOEHHOCTEN
COLIMAJILHOTO U KYJIbTYPHOTO
KOHTEKCTa

B o0yacTH 3cTETHYECKOI0
BOCIIUTAHMS:

- 3CTETUYECKOE OTHOIIIEHUE K MHPY,
BKJIIOYas 3CTETUKY HAyYHOI'O
TBOPYECTBA, MPUCYIIIETO
¢busnveckoil Hayke;

- CMOCOOHOCTHh BOCIIPUHUMATH
paBJH/I‘-IHI)IC BUIbI I/ICKYCCTBa,
TpaJMIIUU ¥ TBOPYECTBO CBOECTO U
JIpyrux HapOJOB, OLIYINATE
SMOIMOHAILHOE BO3IEHCTBHE

HCKYCCTBA;
-yOCKJICHHOCTh B 3HAYUMOCTH JIJIS
JIMYHOCTHU u oO1ecTBa
OTEYECTBEHHOI'O u MHPOBOIO

HNCKYCCTBA, STHUYCCKHUX KYJIbTYPHBIX
TpaJULMHA U HAPOJAHOTO TBOPUYECTBA;
- TOTOBHOCTb K CAMOBBLIPAXKCHUIO B
pa3HbIX BUJaX UCKYCCTBa,
CTPEMIICHHUE NIPOABJIATh KA4CCTBA
TBOPYECKOM JINYHOCTH;
OBiaieHNe YHHUBEPCAJIbHBIMH
KOMMYHHMKATHBHBIMH/ e CTBUSIM
H:2) ODIIeHHe:

- OCYHICCTBJIATH KOMMYHHUKAIIUHU BO
Bcex cdepax KU3HY;
-pacno3HaBaTh HEBEpOAIbHbBIE
cpezacTBa O0IIeHus], TOHUMAaTh
3HaUEHUE COLMANIbHBIX 3HAKOB,
pacro3HaBaTh MPeNOChUTKN
KOH(MJIMKTHBIX CUTYyalil U
CMST4aTbKOH(IIMUKTHI,

-pa3BepHYTO U JIOTUYHO U3JIarath
CBOIO TOYKY 3PEHHUS C
HCIIOJIB30BaHUEM A3BIKOBBIX
CPEACTB.

- [1P6 1. ChopMupoBaHHOCTH
IIPEACTABIICHUH O POJIU

U MecTe (PU3UKU U aCTPOHOMMH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa, 0 CUCTEMOOOpPa3yIoLIeH
poiu GU3KKH B PA3BUTUU
€CTECTBEHHBIX HAyK, TEXHUKU

Y COBPEMEHHBIX TEXHOJIOTUH, O
BKJIAJIC POCCUHCKHX

1 3apyOeXKHBIX yUEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH; [IOHUMaHHE
(bu3nIecKoil CymHOCTH
Ha0JII01aeMBIX SIBICHUH
MHUKpPOMHpPA, MAKPOMUPA U
MeraMmpa; IOHUMaHUuE POJIH
aCTPOHOMUU B ITPAKTHUYECKOU
JESTEIbHOCTH YEJIOBEKA U
JAIbHENIIEM HAYYHO-
TEXHUYECKOM Pa3BUTHH, POJIH
¢buzuku

B (DOPMHUPOBAHUU KPYTr030pa U
(GYHKIMOHATIBHOW IPaMOTHOCTH
4eJI0BEKa JJIs PEILICHUs
MIPaKTUYECKHX 3aa4

OK 07.

CopnelicTBOBaTh COXpaHEHUIO
OKpYXKaIoIlIe cpebl,
pecypcocOepeReHuto,
MPUMEHSTH 3HaHUA 00
U3MEHEeHUHU KJIMMaTa,
NPUHINIB! OEPEXKIMBOTO

B o0s1acTH 3K0JI0rH4Y€CKOr0
BOCIIUTAHUA:
-c(hOpMHPOBAHHOCTH
JKOJIOTUYECKOM KYJIBTYPHI,
IIOHUMAHUEC BJIIUAHHUA COLUAJIBHO-
SKOHOMUYECKHX  NPOLECCOB  Ha
COCTOSIHUE IIPUPOIHOMN 5

- [1PG 8. ChopmupoBaHHOCTH
YMEHUS IPUMEHATD MOJTYyYEHHbIE
3HAHUS JJI9 OOBSICHEHUS yCIIOBUM
MpOTeKaHUus (PU3NIECKUX
SIBJIEHUW B IPUPO/IE

U JUISl IPUHSATHS TPAKTHYECKUX
peLIeHHI

11




IPOM3BOJICTBA, 3P PHEKTUBHO
JNIENUCTBOBATE B
Ype3BbIYANHBIX CUTYAIUSX.

COLMAIIbHOU
rJ100aTBEHOTO
9KOJIOTUYECKHX MPOOIIeM;
-IUIAHUPOBAHUE U OCYLIECTBICHUE
JICHCTBUI B OKPY’KAIOLIEH Cpelle Ha
OCHOBE 3HaHUs LEJIeH yCTOMYMBOTO
pa3BUTHSA YEJIOBEUECTBA;

OCO3HAaHHE
XapakTepa

Cpensl,

B IOBCEIHEBHOM XU3HU UL
oOecrieueHrs 0€30MMaCHOCTH TIPH
oOpaIlleHuu ¢ OBITOBBIMH
npuOopaMu U TEXHUYECKUMHU
YCTPOMCTBAMU, COXPAHEHUS
3JI0pOBbS U COOJIOICHUS HOPM
9KOJIOTUYECKOTO MTOBE/ICHHUS B

AKTUBHOE  HENpHUATHE JCHCTBUH, N
NPHHOCSIMX Bpen  OKpyskaorreii | CKPYKAIOLIEH cpesie; noHnManue
cpere: HEO0OXOIUMOCTH TPUMEHEHUS
-yMEHUeE MPOTHO3UPOBATH JOCTHKCHUI PHU3UKH 1
HeOIaroNpUATHbIE — JKOJIOTMYeckue | TeXHOIOTHi
MOCJEACTBUS  MPEANPUHUMAEMBIX | UL PAllMOHAIEHOTO
NEICTBHM, TPe10TBPALATh UX; MIPUPOIOTIOIB30BAHUS
- pacuupeHue OmbITa
JIEATEIIbHOCTH 3KOJIOTMYECKOU
HaIpaBJIEHHOCTH Ha OCHOBE 3HAHUI
1o gusuke.

K 2.5 - CAMOCTOSITEIILHO OCYIIECTBIISITh -chopMHUpOBAaHHOCTH

CocrtaBisaTh (HPUHAHCOBYIO
MOJ€elb OU3HEC-IUIaHa

M03HABATENBHYIO JACSITENbHOCTD,
BBISIBJIAATH TIPOOJIEMBI, CTABUTDH U
(dbopMynupoBaTh COOCTBEHHBIE
3a/1auyu B 00pa30BaTeIbHON
NEeSTENbHOCTH U KU3HEHHBIX
CUTYyaIHX;

- CaMOCTOSITENIbHO COCTaBIISAThH IJIaH
peteHust MpooIeMBbl C YIETOM
HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH 1
MIPEATIOYTEHUN;

- J1aBaTh OLIEHKY HOBBIM
CUTYaIUsIM;

- CIIOCOOCTBOBATh (POPMHUPOBAHUIO
U TIPOSIBJICHUIO IIUPOKON 3Py TUIIIH
B Pa3HBIX 00JaCTsIX 3HAHUH,
MIOCTOSIHHO MOBBILIATH CBOU
o0pa30BaTeNbHbIN U KyJIbTYPHBII
YPOBEHB;

COOCTBEHHOW MO3MLINU 110
OTHOIIEHHUIO K PU3NYECKON
uHpopMaluy, MoJIy4aeMoi 13
pa3HbIX UCTOYHUKOB, YMEHUI
UCIOJIb30BaTh LIU(POBLIE
TEXHOJIOTUH JIJIs TIOUCKA,
CTPYKTYypUPOBaHMI,
-UHTEpIpETALUU U
npecTaBiIeHus yueOHOM u
Hay4HO-IIONYJIIPHON
uHpOpMalNK; pa3BUTHE YMEHUN
KPUTHYECKOTO aHAJIN3a
nojryyaeMoi nHpopmanuu
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJILHOM

T CTUTLIAHBI

2.1. O0bem yueOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bupa yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTebHOI NPOrpaMMbl JHCHUIINHBI 108
OcHoBHOe cogepkaHue
108

BT. U..

TEOpPETHYECKOE 00yUeHre 50

nabopaTOPHBIE U MPAKTUICCKHIE 3aHITH 50
IIpodeccuonanbHO OPMEHTHPOBAHHOE CO/lep:KaHMe (CoepKaHue 48
MPUKJIAJTHOT0 MOYJIfA)
IIpomexxyTouHasi arTecTanus (3K3aMeH) 8
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2.2. TemaTH4ecKHil IVIaH U COAEPKAHME Y4eOHOM TN CUUIIHHBI

Coaep:xanue yuedOHOTro MaTepnaJia (0CHOBHOE H
npogeccuoHaIbHO0OpHEeHTUPOBAHHOE), 1a00PATOPHBIE H
NpaKTHYeCKUe 3aHATUS, IPUKJIATHON MOAYJIb( IPH HAJTUYMH )

0O0bem
4acoB

HaunmeHoBaHMe pa3ae/ioB U TeM
®DopmupyeMble KOMIETEHIIHH

1 2 3 4

OcCHOBHOE cO/Iep:KaHue

Paznen 1. ®u3nka u MeTOAbI HAYYHOT'0 MIO3HAHUSA 2

Tema 1.1 Coneprkanue yueOHOTo MaTepuaa 2 OK 03
Beenenue. ®usuka - Hayka o npupone. Hayunsle MeTOnBl IO3HAHUSA OK 05
OKpyXaromero mupa. Ponp skcrnepumeHTa U TEOpUM B
nporecce IMO3HAHHUS MPUPOIBI. DKCIEPUMEHT B (hu3mKe.
MonenupoBanne (U3NYECKUX SBICHHA M MPOIECCOB.
Hayunple runore3bl. ®Pusznueckue 3aKOHbl U TEOPHH.
['paHunpl NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHumn
coorBercTBUs. Poinb M Mmecro ¢u3uku B (opMHUpOBaHUU
COBPEMEHHON HAy4yHOW KapTHHBI MHpa, B IPAKTUYECKOU
JNeATeILHOCTH JIFO/ICH.

Kombunuposannoe 3anamue.

Pa3znea 2. Mexanuka 20

Tema 2.1 Coneprxanne yueOHOro Marepuasa 4 OK 01
Kunemaruka Mexauunuaeckoe JIBUKCHUE. OTHOCUTEIBHOCTD OK 02
MexaHudeckoro AsmxeHus. Cucrema orcyera. TpaekTtopus. OK 04
[Tepemernienue, cCKOpoOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsS OK 05
CKOPOCTh) U YCKOPEHHE MAaTepUAIbHON TOYKH, UX MPOEKIINH OK 07
Ha OCH cuCTeMbl KoopauHaT. CiloKeHue MnepeMenieHuid u K 2.5
CJIO’)KEHUE CKOpOCTed. PaBHOMEpPHOE M PaBHOYCKOPEHHOE
OpsIMOJIMHEHOe  JABIKEeHHe.  ['papuku  3aBUCHMOCTH
KOOpPAMHAT, CKOPOCTH, YCKOPEHHs, NMYyTH U NEPEMELIECHUS
MaTepuaibHOW TOYKM OT BpeMeHH. CBOOOJHOE MajeHHeE.
VYckopenne — cBobGogHoro — majeHus.  KpuBonumHeiHoe
IBWXKeHUEe.  JIBkeHue  MaTepualibHOM  TOYKH MO
OKPYKHOCTU. YTIJOBasg CKOPOCTb, JMHEWHAs CKOpPOCTb.
Ilepnon n wactora. LleHTpoCcTpeMUTENBHOE YCKOPEHHUE.
Kombunuposannoe 3anamue.

Ilpakmuueckue 3anamus. 2
[Tpaktuueckas padota Nel. M3yueHnue aBuKeHUs Tena,
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OpOIIEHHOTOTOPH30HTAIHHO

Jlabopamopnule 3anamus
JlaGopartopnas padota Nel. Onpenenenue yCKopeHus Tena
IpU HEPAaBHOMEPHOM JIBUYKCHHH.

Tema 2.2
JluHamMuKa

Conepkanue yueOHOrO MaTepuaa:

[Ipunuun  otHocuTenbHOCTH ['anmunesa. IlepBelil  3aKoH
Hprorona. MnHepumanbHble cucTeMbl oTcyeTa. Macca Tena.
Cuwna. Ilpunnun cynepnosunuu cuil. Bropoi 3akoH
HproToHa s MarepuadbHOM TOYKM B HHEPUHAIBHOMN
cucreMe otcyera (MCO). Tperuih 3akon HsroroHa st
MaTepHaAIbHBIX TOYEK. 3aKOH BCEMHUPHOTO TiaroteHus. Cuia
Tsokectu. [lepBast kocMuueckas ckopocth. Bec Tema. Cuna
ynpyroctu. 3akoH I'yka. Cuiia tpenus. Cyxoe tpenue. Cuna
TPEHUsSI CKOJIbKECHHsI M cuia TpeHus mokos. Koaddurment
TpeHus. Cuia CONPOTUBJICHUS TMpPU JIBIJKCHUM Tella B
KUIKOCTH win rasze. [locTymarenbHOe M BpaliatelbHOE
JBUKCHHE aOCONIOTHO TBEPAOro Tela. MOMEHT CHIIBI
OTHOCHUTEIIbHO OcCH BpamieHus. Ilnedo cwuibl. YcioBus
paBHoBecus TBepaoro tena B MCO.

Kombunuposanmnoe 3ausmue.

Ipaxmuueckue 3ansamusl.
[TpakTiueckas paborta Ne2. U3yueHue nuxeHus Opycka mno
HAKJIOHHOM IJIOCKOCTH MMOJ1 AeHCTBHEM HECKOJIbKUX CHJI

Jlabopamopnvie 3anamus
Jlaboparopnas pabora Ne2. HccnemoBaHue — yCIOBUU

PaBHOBCCHUA TEJIa, UMCIOLICTO OCh BPAllICHUA

Tema 2.3
3akoHbI
coXpaHeHHs B
MEXaHHUKe

Copneprkanue yueOHOro Marepuana:

NMiyneC MaTepuanbHOM TOYKH, CHCTEMBI MATEpUAIbHBIX
ToueK. MIMIyJIbCc CHIJIBI U U3MEHEHHE MMITYJbCa TeNa. 3aKOH
coxpanenus wumnyibca B HCO. PeakTuBHOE JIBUIKEHUE.
Pabota cuibl. MomHocTs cuibl. KuHeTnueckas sHeprus
MaTepuaibHOU ToukH. Teopema 00 U3MEHEHNH KHHETHYECKON
sHepruu. IlorenunansHas sHeprud. [loreHnnansHas sHEprus
ynpyro nedopMupoBaHHOM TpykuHbI.  [loTeHnManbHas
SHEprus Teia BOMU3M moBepxHOCcTH 3emuu. [loreHiuambHbIE
U HENOTEeHIMAJIbHbIE CUJIbL. CBA3h pabOThl HEMMOTEHIIMATBHBIX
CUJI C U3MEHEHMEM MEXaHUYECKOM DHEPIUU CHUCTEMBI TeEIl.
3aKOH COXpaHEHMs] MEXaHUYEeCKOM JHHEepruu. YIpyrue u
HEYIPYrUe CTOJIKHOBEHHUS.

Kombunuposannoe 3ansmue.

IIpodeccnonanbHo OpPHMEHTHPOBAHHOE coep:KaHue
(coaep:kaHue MPUKJIATHOTO MOIYJIA)

IIpaxmuueckue 3anamus.

[Tpaktuyeckas pabora Ne3. HccinenoBanue cBsi3U pabOTHI
CHUJIBI C U3MEHEHUEM MEXaHUYECKOM YHEPTUH Tena.
[Tpaktuyeckas pabota Ne4. TexHHueckue YCTpOHCTBa U
IIPaKTUYECKOE IMPUMEHEHHE:BOJIOMET, KOIEp, NPY>KUHHBIA
IIACTOJIET, JBUYKEHUE UCKYCCTBEHHBIX CIIyTHUKOB U PAKET.

Paszpnen 3. MosekyasipHast pu3uka ¥ TepMOAUNHAMHKA

18

Tema 3.1

\ Cogepxanne yueOHOr0 MaTepHana;

OK 01
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OcHoOBBI
MOJIEKYJISIPHO
-KHHeTHYec
KOil Teopuu

OCHOBHbBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKON TEOPUH.
bpoynoBckoe naBmkenue. uddysusa. Xapakrep ABUKEHUS U
B3aMMOJICHCTBUSI YaCTHUI] BellecTBa. Moaenu cTpoeHus ras3os,
KUJKOCTEH U TBEPIBIX TNl U OOBSICHEHHE CBOICTB BEIECTBA
Ha OCHOBE 3TUX Mozened. Macca W pa3mepbl MOJIEKYII.
KomuuectBo BemectBa. Ilocrosinnas ABoraapo. TemmoBoe
paBHOBecue. Temmneparypa u ee wusMmepeHue. lllkana
temniepatyp Llenbcus. Mogens uaeanbHoro rasa. OCHOBHOE
ypaBHEHUE MOJEKYISIPHO-KUHETUYECKON TEOPUH UICAIBHOTO
raza. AOcomoTHas TeMmIepaTypa Kak Mepa cpenHein
KHMHETHUYECKOM SHEPruM TEIJIOBOTO JBM)KCHHUS YaCTHUIl Tasa.
[llxana Temneparyp KenbBuHa. VYpaBHenue MeHueneeBa-
Knaneiipona.  3akon  JlanbroHa.  ['a3oBble  3aKOHBI.
N3omnponeccsl B UACATBHOM ra3e ¢ OCTOSIHHBIM KOJIMYE€CTBOM
BEIIIECTBA: U30TEPMa, U30X0pa, n300apa.

Kombunuposannoe 3ansimue.

Ipaxmuueckue 3ansamusl.
[TpakTuueckast pabota Ne5. M3mepenue maccol BO3yxa B
KJIACCHOW KOMHAaTe

Jlabopamopnvie 3ausmus
JlaGopaTtopHast pabota Ne3.OmnbITHasi npoBepka 3akoHa I eii-

JIroccaxka.

Tema 3.2
OcHOBBI
TepMOIHHA
MHKH

Cogepxanne yueOHOro MaTepuana;

TepmonuHamuueckass  cucrtemMa.  BHyTpeHHss — 3Heprus
TEPMOJIMHAMMYECKOW CHCTEMBbl M CIIOCOOBI €€ H3MEHEHHs.
KonuuectBo Temnorsl u pabota. BHyTpeHHss sHeprus
OJIHOATOMHOI'0 HJCAIBbHOrO rasa. Buuel Temnonepenauu:
TEIJIONPOBOJHOCTb, KOHBEKIUSA, M3Iy4YEeHHE. TeruioeMKOoCTbh
Tena. YJIenbHas TEIJIOEMKOCTh BemecTBa. KosmyecTBo

TEIUIOTHI npu TeruIonepesaye. IlepBb1it 3aKOH
TEPMOJAVHAMUKH. IIpumeHeHue [IEpBOIO 3aKOHa
TEPMOJIMHAMUKH K M30IIpoIieCcCcaM. I'paduueckas

UHTEepHpeTanus  paboTel Tra3a. TerioBble  MallMHBI
[TpuHumnel aeWcTBUs TemIoBbIX MamuH. [IpeobpazoBanus
SHEPIUU B TEIUIOBBIX MamuHaX. KoadduuueHTt mnosie3Horo
nevictBus (nanee — KII1J1) teroBoit mammuusl. [{ukn Kapro u
ero KIIJI. Bropoii 3akon TepmomuHamuku. HeoOpatumocTth
IpOLECCOB B  NpUpoJie.  DKOJIOTMYECKHE  MpOoOIeMbl
TEIJIOOHEPIETUKH.

Kombunuposannoe sansamue.

Jlabopamopnule 3ansamus
JlaGopatopHass  paGota  Ne4.  l3mepeHue  yJelbHOM

TETUIOEMKOCTH

Tema 3.3
ArperatHble
COCTOSHUSA
BeLeCTBA U
(azosnble
nepexoanl

Cogepxanre yueOHOTO MaTepHana;

[TapoobpazoBanue u KoHAeHcauus. McrmapeHue W KUIEHHE.
AOcomoTHasT ¥ OTHOCHTENbHAs  BJIAXHOCTh  BO3JyXa.
Hacplmiennslid map. VYjenbHas TemioTa HapooOpa3oBaHMUS.
3aBUCHUMOCTh TEMIIepaTyphl KUIIEHUsI OT jAaBieHus. TBepaoe
tesno. Kpucramnumueckue u amop¢Hble Tena. AHU30TPOINUS
cBoiicTB KkpucrtamioB. Kunkue xpuctamibl. CoBpeMEeHHbIE
Matepuaisl. [lnaBneHne W Kpuctaymzauus.  YaenpHas

OK 02
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terora riasieHus. CyOnuMmanus. YpaBHEHHE TEIJIOBOTO
OastaHca.
Kombunuposannoe sanamue.

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME
(coaep:kaHue NPUKJIATHOTO MOIYJIsI)

Jlabopamophule 3ansamus
Jlaboparoprnass pabGora No5. OmpenencHue BIAKHOCTH

BO3/IyXa

IIpaxmuueckue 3anamus

[Ipaktuyeckas pabora Ne6. TexHuuyeckue yCTpOHCTBa U
IIPAKTUYECKOE IPUMEHEHHME: TUIPOMETP U ICUXPOMETP,
KAJIOPUMETP,  TEXHOJIOTMM  IIOJIy4EHMS  COBPEMEHHBIX
MaTepuajoB, B  TOM  4YHCI€  HAHOMATEPHAIOB, U
HAaHOTEXHOJIOTUU

Pasnen 4. DieKTpoAMHAMHUKA

20

Tema 4.1
DJIeKTpocTa
THKA

Cogepxanne yueOHOro MaTepHana;

OnexTpuzauusi Tel. OJeKTpuueckuid 3apsn. JBa Buna
JJICKTPUYCCKUX  3apsAaoB. [IpOBOTHUKH, IHUIJICKTPUKH H
MOJIYIIPOBOJITHUKH.  3aKOH  COXpPAHEHHUs  DIEKTPUUYECKOTO
3apana. B3aummopeiictBue  3apsaoB.  3akoH  KynoHa.
OnekTpuueckoe rmosne. HamnpsokeHHOCTh  AIEKTPUYECKOTO
nonsa. [lpuHIMI cyneprno3uiuu  3IEKTPUUYECKUX — MOJICH.
Jlunuu HanpsHKEHHOCTH AJIEKTpUYEcKoro mojs. Pabora cui
3JIEKTPOCTATHYECKOTO MOJIA. ITorennmann. PasHocTb
IMOTCHIIHAJIOB. [TpoBoanMKHM u TUDIICKTPUKH B
3JIEKTPOCTATHYECCKOM oJe. JusnexTpudeckas
MIPOHUIIAEMOCTb. DIEeKTPOEMKOCTb. Konnencarop.
DJEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCAaTopa.  DHeprus
3apsKEHHOTO KOHJIEHCATOpa.

Kombunuposannoe sanamue.

IIpodeccuonanbHo OpPMEHTHPOBAHHOE cojiep:KaHHe
(comep:kaHNe NPUKJIATHOTO MOAYJISA)

IIpaxmuueckue 3anamus

[Tpaktuyeckas pabora Ne7. TexHuueckue ycTpoHCTBa U
IIPAKTUYECKOE  IPUMEHEHUE:DIEKTPOCKON,  JJIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE JIEKTPOIpUOOPOB,
KOH/JICHCATOP, KOMMPOBAJIBHBIN annapar, CTPYHHbBINA OIPUHTED

Tema 4.2
IMocTostHHDBIH
JJIEKTPUYECK
uii Tok. Toxkn
B Pa3JINYHbIX
cpenax.

Cogepxanne yueOHOT0 MaTepHana;

DNEeKTpUYECKU TOK. VYcenosus CyLIECTBOBAHUSA
JIeKTpudeckoro Toka. Mcrounukn Toka. Cunna ToOKa.
[Tocrosiuabiii TOK. Hampstxkenune. 3akon Oma st ydacTka
LEIIN. DJEKTPUUYECKOE  CONPOTUBIICHUE. Y aensHoe
CONPOTHUBIICHHE BEILECTBA. ITocnenoBarensHoE,
NapajuleIbHOE, CMELUIAaHHOE COEAMHEHHE IPOBOJHUKOB.
PabGora nsnektpuyeckoro Toka. 3akoH JDxoyns-Jlenua.
MOIIHOCTh 3JIEKTPUYECKOT0 TOKA. DJIEKTPOABIIKYIAs CHUJIa
Y BHYTPEHHEE COINPOTHBIICHUE UCTOYHUKA TOKA. 3aKkoH Oma
JUTSL TIOTHOW (3aMKHYTOM) siekTpudeckoit memu. Koportkoe
3aMBbIKaHHE.

DNEeKTpOHHAas MIPOBOJIUMOCTh TBEP/bIX METaJUIOB.
3aBUCHUMOCTh CONPOTHBJICHUS METAJIOB OT TEMIIEPaTypBhl.
CBepXnpoBOAUMOCTb. JJEKTPUUECKUH TOK B BaKyyMe.
CBolcTBa  AJEKTPOHHBIX  MydykoB.  [logynmpoBOJHUKH.
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CobcTBeHHAS u MpuMecHas MPOBOJIUMOCTh
MOJTYTPOBOIHUKOB. CaoiicTBa p-n-niepexoja.
[TomynpoBoAHUKOBBIE TNPUOOPBL. DJINEKTPHUUECKUI TOK B
pacTBopax M paciiaBax 3JEKTPOIUTOB. DJIEKTPOIUTUYECKAS
JUccouuanus. OJEKTPOiau3. ODJEKTPUYECKHII TOK B Trasax.
CaMoCTOSATENbHBII U HECAMOCTOATENbHBIN paspsa. MomaHus.
[1na3ma

Kombunuposannoe 3ansmue.

IIpodeccnonaibHO OPHEHTHPOBAHHOE COJEPKAHUE
(comeprxkaHue NPUKJIATHOTO MOTYJIS)

Jlabopamopnvie 3anamus
JlaGopatopnas pabora Ne6. OmnpeneneHue yACIBHOTO
CONPOTHUBIICHUS POBOIHHKA.
JlaGopatopnas pabora Ne7. Ompenenenune DJIJIC wu
BHYTPEHHETO COMPOTUBIICHUS HICTOYHUKA HATIPSKCHHUSL.

Tema 4.3
MaraurtHoe
noJie.
duekTpomMar
HUTHAasA
HHAYKIUS

Cojneprkanne y4eOHOro Matepuara;

IlocTossHHBIE  MarHuTBEL.  B3auMojeMcTBHE  MMOCTOSHHBIX
MarHuToB. MarHuTHoOe 1oje. BeKTop MarHMTHOW MHIYKIIMH.
[Ipunuun cynepno3unuu. JIMHUM MarHUTHOM WHIYKUUU.
Kaptuna nuHHMII MarHUTHOW HWHAYKUHUH TOJISI TOCTOSIHHBIX
MarHuToB. MarHuTHOE MoJ€ MPOBOJHMKA ¢ TokoM. KapTuna
JIMHUM TOJISI NIMHHOTO MPSIMOTO MPOBOJHHUKA U 3aMKHYTOT'O
KOJIBLIEBOI'O NMPOBOJHMKA, KaTyIIKU ¢ TOKOM. OneIT Dpcrena.
B3aumoneiictBue nmpoBoaHuKoB ¢ TokoM. Cunma Amnepa, ee
Moayiabr M HampasieHue. Cuna JlopeHma, ee Monayinb H
HAIpaBIJICHUE. JIBrokeHue — 3apsUKEHHOM — 4YacTHIbl B
OJIHOPOJITHOM MarHuTHOM Tmoje. PaGora cunbl JlopeHma.
SIBneHne »snekTpoMarHuTHOM MHAYKUuU. [loTok BekTOpa
MarHUTHOU UHIYKIUU. S1C UHIYKIUU. 3aKoH
ANIEKTPOMATHUTHOM  WHAYKIUHU ®dapanes. Buxpesoe
ANEKTPUUECKOE TOJIe. DIIEKTPOJABUKYIIAs CUJIa UHAYKIUU B
MPOBOJHUKE, ABWKYLIEMCS NOCTYNAaTEIbHO B OJHOPOJIHOM
MarHuTHOM nosie. [Ipasuno Jlenna. MHQyKTMBHOCTD. SIBIIEeHHE
camounaykiuu. JIC caMOMHAYKIMU. DHEPrus MarHUTHOTO
MOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE IOJI€.
Kombunuposannoe zansmue.

IIpodeccuonaIbHO OPHEHTHPOBAHHOE COAEPKAHME
(comep:xaHNe NPUKJIATHOTO MOAYJISH)

Jlabopamopnvie 3anamus
JlaGopatopHas pabora  Ne§. M3yueHue  sBICHHUSA
AJIEKTPOMArHUTHOW WHTYKIIUH.

Ipakxmuueckue 3anamus

[TpakTnueckast pabora Ne8. TexHuueckue ycTpoicTBa U
[IPAKTUYECKOE  IPUMEHEHUE:  IIOCTOSHHBIE  MAarHuThl,
3JIEKTPOMArHMTHI, AJIEKTPOJIBUraTENb, YCKOPHUTENH
JJIEMEHTAPHBIX YaCTHULl, UHAYKLIHOHHAS 1€Yb.

Pa3pen 5. Kojie0aHus 1 BOJIHBI

22

Tema 5.1
Mexannuec
KHeHn
3JIEKTpOMAar
HUTHBIE

Conepxxanue yueOHOro MaTepHaa:

OK 01
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KoJIe0aHus.

KonebarensHas cHUCTEMA. CBoOoauble KoJIeOaHusl.
["apmonnueckue konebanus. [lepuon, yactora, aMIuuTyaa u
daza konebanuid. [IpyxuHHBIA MasTHUK. MaTemMaTHuecKui
MasITHUK. VYpaBuenue rapMOHHUYECKHUX KoJie0aHui.
Kunematnueckoe u JTUHAMHAYECKOE ONHUCaHue
Kose0aTeNbHOrO JABMKeHUs. [IpeBpaleHue sSHeprud mpu
rapMoHHYEcKHX KosieOaHusX. CBsi3b aMIUIUTYAbI KOJIeOaHMi
UCXOJHOW BEIMYMHBI C aMIUIUTYI0N KOJeOaHUid ee CKOPOCTH
u  yckopenus. KonebarenbHblii  koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbBIE Kose0aHus
B HUJCAIbHOM KOJIeOATeIbHOM KOHTYpE. AHAIOTHS MEXIY
MEXaHUYECKUMU H  DJIEKTPOMATHUTHBIMUA  KOJICOAHUSIMH.
®opmyna ToMmcoHa. 3aKOH COXpaHEHMSI SHEPTUU B UI€AJIbHOM
KoJe0aTeIbHOM KOHTYype. BBIHYXJI€HHbIE MeXaHHU4eCKHe
konebanusi. Pezonanc. Pe3onancHas kpuBas. BwiHyXIeHHBIE
3JIEKTPOMAarHUTHbIE Kose0aHusl. IlepemeHHBII  TOK.
CunycouanbHbIA MEPEMEHHBIN TOK. MomnocTts
MEPEMEHHOTO TOKAa. AMIUTUTYIHOE U JACHCTBYIOIIEE 3HAUCHHE
CWJIbl TOKa U Hampsikenus. Tpancdopmatop. [IpousBoactso,
nepefaya M MOTpeOJeHHE  DJICKTPUUECKON  DHEPIHH.
DKOJIOTHYECKUE PHUCKH TPU MPOU3BOACTBE AICKTPUUECCKOU
sHepruu. KynbTypa UCHOJB30BaHUSI dJIEKTPOIHEPTHUU B
MMOBCEIHEBHOM KU3HU.

Kombunuposannoe sanamue.

IIpodeccrnonaIbHO OPUEHTHUPOBAHHOE COJAEPKAHME
(coaep:kaHue NPUKJIATHOTO MOIYJIsI)

Jlabopamopnvie 3anamus
JlaGopaTtopnast pabora Ne9. M3ydeHune 3aBUCUMOCTH Meproaa
KoJIe0aHU HUTSHOTO MasiTHUKA OT JUITMHBI HUTH
JlaGopatopnast pabora NelO. HccrmenoBanue mnepeMEHHOTO
TOKa B HEenu u3 MOCIIeI0BATEIHHO
COEIMHEHHBIXKOHIEHCATOPa, KaTYIIKHA U PE3UCTOPa

I1K2.5

Tema 5.2
Mexanunuec
KHe U
3JIEKTPOMATH
HTHBIE

Cogepxanue yueOHOTO MaTepHana;
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BOJIHBI

MexaHn4deckue BOJIHBI, YCIOBHS pacnpocTtpanenus. [lepuon.
CKOpOoCTh pacrpocTpaHEHHs U JJIMHA BOJHBI. [lonepeunsie u
npojosibHble  BONHBL ~ MHTepdepeHums u  audpaxius
MEXaHUYEeCKUX BOJH. 3BYK. CKOpoCTh 3ByKa. ['pOMKOCTH
3Byka. Bpicota ToHa. TemOp 3Byka. DIeKTpOMarHUTHBIE
BOJHBL. YCJIOBUSL H3JIyYEHHUS DJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanusa BektopoB E, B umw v B
JIEKTPOMAarHuTHOM  BosHEe B Bakyyme.  CBoiicTBa
JIEKTPOMAarHUTHBIX ~ BOJH:  OTPaK€HUE, IPEIOMIICHUE,
nonspuzanusi, audpakuusa, uHTepdepeHuus. CKOpPOCTb
3JEKTPOMAarHuTHbIX BOJIH. IlIkana 31eKTpOMarHUTHBIX BOJIH.
[IpruMeHeHHE 3JEKTPOMArHUTHBIX BOJIH B TEXHUKE M OBITY.
[TpyuHuMnBl paavocBsA3M U TeneBUAeHUs. Pannosokarus.
DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpeibl.
Kombunuposannoe 3ansmue.

IIpodeccnonanbuo OPUEHTHPOBAHHOE coJep:KaHue
(comepxkaHue NPUKJIATHOTO MOTYJIS)

Ipaxmuueckue 3anamus

[IpakTnueckas pabora Ne9. TexHuYecKkue yCTpoHCTBa U
MPaKTUYECKOE NPUMEHEHHUE: MY3BbIKAIbHBIE WHCTPYMEHTHI,
yJIBTPa3BYKOBAas JUATHOCTHKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neup

Tema 5.3.
Onruka

Conep;xaHI/Ie yqe6Hor0 MaTcpHraia:

[TpsiMonuHENHOE pacIpOCTpaHEHUE CBETa B OJHOPOIHOMU
cpene. Jlyu cBera. OTpakeHHe CBeTa. 3aKOHBI OTPAKECHUS
ceera. [locTpoeHne wu300pakeHUH B IUIOCKOM 3€pKalle.
IIpenomsienne  cBera.  3aKOHBI  IIPEJIOMIJICHHMsI  CBETa.
AGCOMOTHBIH MIOKa3aTelNb MIPETOMJICHUSI. ITonHoe
BHyTpeHHee oTpaxeHue. [lpeaenbHbli yroia IOJIHOTO
BHYTpeHHero orpaxeHus. Jucnepcus cBera. CIll0XKHBII
coctaB Oesnoro cBera. L[Ber. Cobuparomue U paccenBarole
nuH3bl. ToHkas nuH3a. POKYCHOE PACCTOSIHME M ONTUYECKas
cuia TOHKOM JuH3bBL [locTpoeHne u300pakeHMH B
coOuparomux M pacceuBaromux juH3ax. dopmyna ToHKON
JWH3bl.  YBeNW4YeHHWe, JaBaeMoe  JiMH30M.  [Ipemensl
OPUMEHUMOCTH TeoMeTpudeckoi ontuku. WHTepdepeHus
cBeta. KorepeHTHble HMCTOUHUKU. YCIOBHS HaOIIOAEHUS
MaKCHMyMOB U MUHHMYMOB B MHTE€P(HEPEHIIMOHHOW KapTHUHE
OT JABYX CHH(a3HBIX KOT€pEHTHBIX MCTOYHUKOB. [udpaxius
cBeta. JludppakuuoHHass pemerka. YciloBHe HaOIIOAEHUS
[JIaBHBIX MAaKCUMYMOB IIpH MaJ€HUUM MOHOXPOMAaTHUYECKOTO
cBeTa Ha MU PaKIMOHHYIO pemieTky. [lonspusanus ceera.
Kombunuposannoe sansamue.

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME
(coaep:kaHue MPUKJIATHOTO MOIYJIA)

Jlabopamopnuvle 3ansmus

JIaGoparopnas padota Ne 11.
OrnpeieieHHENOKa3aTeSIPEIOMIEHUSACTEKITA
JlaGopaToprass pabora Nel2.M3ydueHuwe wu300paXkeHUs

npeaAMETOB B TOHKOH JIMH3E.
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Pa3nes 6. OcHOBBI CIelIHAJIBLHOM TEOPUH OTHOCHTEJIBHOCTH

Tema 6.1
OCHOBBI
Teopuu
OTHOCHUTEJIbH
OCTH

Coneprxanue yueOHOTO MaTepuaa:

I'panunpl  OPUMEHUMOCTH  KJIIACCHMYECKOM  MEXaHHUKH.
[Toctynatel  crnenuanbHOW  TEOPUUM  OTHOCHTEIBHOCTH:
WHBAapUAHTHOCTb MOJYJS CKOPOCTHM CBETa B BaKyyMe,
INPUHUUIT OTHOCUTEJIIBHOCTH OWHIITEIHA. OTHOCUTEIBHOCTH
OJIHOBPEMEHHOCTH. 3aMelJIEHUE BpPEMEHU M COKpallleHue
JUIMHBI. OHEpPIrus M UMILYJbC PENATHUBUCTCKON YaCTHULBI.
CBs3p Macchl C SHEpPrued M HUMILYJIbCOM PEJISATUBUCTCKON
YacTUILbl. DHEPIUs NOKOS CBOOOJHOMN YaCTULIBI.
Kombunuposannoe 3anamue.

OK 01
OK 02
OK 04
OK 05

Pazgen 7. KBanroBasi pusuka

14

Tema 7.1
9J1eMeHTHI
KBaHTOBOM
ONITHKH

Cogepxanue yueOHOro MaTepuana;

@®otonbpl. Popmyna [lnanka cBs3u 3HEpruu (GOTOHA C €ro
4acTOTOW. OHeprus U UMIOyIbC ¢oroHa. OTKphITHE U
uccnenoBanne ¢Goroddpdexra. Ombitel A.I.  Cromerosa.
3akonbl  (Gotodddexra. YpaBHeHue ODWHIITEHHA 7S
dororddekra. "Kpacnas rpanuna” dororddekra. [laBicHue
csera. Onbitel I1.H. Jlebenesa. Xumuueckoe nelicTBUE CBETA
Kombunuposannoe sanamue.

IIpodeccnonanbuo OPUEHTHPOBAHHOE coJepKaHue
(comepxkaHue NPUKJIATHOTO MOTYJIS)

Ipaxmuueckue 3anamus

[IpakTtnueckas padora Ne 10. TexHWYEeCKHE YCTpPOWCTBA H
NpakTU4YecKoe TpUMEHeHue: (oTorneMeHT, (GOTONATUHUK,
coJiHe4Has OaTapesi, CBETOIUOT

Tema 7.2
Crtpoenue
aToma

Copnepxkanne y4eOHOro MaTepuara;

Mopnenr atoma Tomcona. Omeitel  Pesepdopna mo
PAaCCEsSHUIO -4aCTHII. [Imanerapnas MOJIEIIb aToma.
[Toctynatsl bopa. U3nyuenue u mornomeHue (pOTOHOB MpHU
IIepexoie aToMa C OJHOT0 YPOBHS dHEPIUM Ha Apyrou. Bujel
cnekTpoB. CHEKTp ypOBHEH DJHEPrMM aroma BOJOpOJA.
BonnoBele  cBoiicTBa wactuil. Bomnel  ge  Bpoins.
KopnyckynspHo-BonHoBor — ayanu3Mm.  CHOHTaHHOE U
BBIHYXJCHHOE wu3iydeHue. Jludpakuus 2JIEKTpOHOB B
KpUCTaJlIaX. YCTPOMCTBO M MPUHIMI paboOThl Jazepa.
Kombunuposannoe 3ansmue.

Hpakmultecmte SAHANUA
[Tpaktueckass pabGora Nell. HalGmionenue nuHeldaToro
CHEKTpa.

Tema 7.3

Cogepxanre yueOHOTO MaTepHana;

OK 01
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OK 04
OK 05
OK 07
I1K2.5

21




ATOMHOE
SIAPO

OKCMEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTPOCHUS sApa.
OtkpeiTHe paauoakTUBHOCTH. OmbiTel  Pesepdopma mo
ONpENIETICHUI0O  COCTaBa  PAJUOAKTUBHOTO  M3JIYUYCHUS.
CgoiictBa anmbda-, OeTa-, TamMMma-u3IydeHUs. BiusHue
PaAMOAKTUBHOCTH HA JKMBBIE OpraHu3Mbl. OTKpBITHE POTOHA
u HedTpoHa. Hykmonnas wmoxens sapa ['elizenbepra-
WBanenko. 3apsn sapa. MaccoBoe uucio sapa. M3oromsl.
Anbda-pacniaz. DIEKTpOHHBIH W MO3UTPOHHBIA OeTa-pacma.
["amma-u3nyuyenue. 3aKOH paJuOaKTUBHOIO pacnajga. JHEprus
CBSI3HM HYKJIOHOB B sifipe. Snepubie cuiibl. JledekT macchl sapa.
Snepuble peakuuu. JleneHwe U cHHTE3 saAep. SnepHblid
peaktop. Tepmosnepusiit cunres. [IpoGieMbl U nepCrneKTUBBI
SAJIEPHOM HHEPreTUKH. IKOJOTUYECKHE AacCHeKThl SAECpPHOU
SHEPIreTUKU. DJIeMEHTapHble YacTULbl. OTKPBITUE MTO3UTPOHA.
Metonap! HaOMIOAEHUS M PETUCTPALIUH 3JIEMEHTAPHBIX YACTHII.
dyHIaMEeHTAIbHBIC B3aUMOCHCTBUA. EnuHCTBO (puznueckon
KapTUHBI MUpA.

Kombunuposannoe sanamue.

Ilpakmuueckue 3anamusl

[Ipaktnyeckas pabora Ne 11. TexHudeckue ycTpoWcTBa M
IpaKkTUYeCKoe IMPUMEHEHHUe; NO3MMEeTp, Kamepa BuibcoHa,
AJIEPHBIN peaKkTop, aTOMHasi boMOa.

Pa3nen 8. DiieMeHTBHI AaCTPOHOMHUM U ACTPOPU3MKH

Tema 8.1
9J1eMeHTBI
aCTPOHOMHUHM
"
acTpopu3uKu

Cogepxanne yueOHOro MaTepuana;

Bup 3Bezgnoro neb6a. Co3Bes3nusi, ipKre 3BE3/bl, JIAHETHI, UX
Bugumoe asmkeHue. ConHeuHas cuctema. Ilnanersr 3emHOI
rpynnel.  [Inanersi-rurantsel. Manble Tena  CosiHeyHOU
cucrembl. ConHue, ¢otochepa u armochepa. ComHeuHas
akTUBHOCTh. MicTounuk sHeprun ConHIA U 3Be3]1. 3BE3/bl, UX
OCHOBHBIE XapaKTEPUCTHKHU: Macca, CBETHUMOCTb, Ppaauyc,
TemMmeparypa, HMX  B3aUMOCBSI3b.  3B€3/bl  IJIaBHOMU
MOCJIEI0BATENBHOCTH. 3aBUCUMOCTh ''Macca - CBETUMOCTB'"
JUIL  3B€3] TIJIaBHOM IIOCJENOBATEIBHOCTU. BHyTpeHHee
ctpoeHue  3Be3n.  COBpEeMEHHBIE  MNPEACTABICHUS O
MPOUCXO0XAEHUN U 3BomoIK CoslHLa U 3Be3]]. DTalmbl KU3HU
3Be31. Muneunsii Ilyte - nHama [anaktuka. CnwmpanbHas
cTpykTypa ['amakTuku, pacrpeneieHue 3Be3J, ra3a M IbUIH.
[Tonoxxenne n nemxenue Connua B ['amaktuke. Ilnmockas u
chepuueckas mojcucteMbl ['amakTuku. THIBI TalaKTHK.
Paguoranaktukn u kBasapel. YepHble ObIppl B A1Ipax
ranaktuk. Bcenennas. Pacmmpenue Bceenennoil. 3akoH
Xab0ma. Pasberanue ramaktuk. Teopust Bosbiioro B3phbiBa.
Monens «ropsueii Bcenennoit». MacmtabHas cTpykTypa
Bcenennoii. Meraranaktuka. Hepemiennole — mpo0iiemMbl
ACTPOHOMHH.

Kombunuposannoe 3anamue..

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME
(conep:kaHue NPUKJIATHOTO MOTYJIsI)

Jlabopamopnule 3anamus

JlaboparopHass pabora 13. HaGmroneHus HEBOOPYKEHHBIM
TJIa30M C HCITOJIb30BAHHEM KOMIBIOTEPHBIX MPHIIOKESHUN JIIS
OTpeseNieHUs]  TIOJIOKEHUsI  HeOECHbIX  OOBEKTOB  Ha
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KOHKpPETHYIO  J1aTy: OCHOBHbIe co3Be3qusi (CeBepHOro
HOJIYUIApHsl U SIPKHE 3BE3/IbI

IIpome:xyTOYHAsI ATTECTALMA: IK3aMeH BO 2 cemMecTpe 8

Bcero

108

HopmatuBoB (CanlluH 2.4.2 Ne

3. YCJIOBHUSA PEAJIN3AIIMA TIPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM

JUCHUIINHBI

3.1. [Jas peaqu3anvud MNPOrpamMMbl JUCHUIUIMHBI JOJKHBI OBITH MPeIyCMOTPEHbI
clefylolue crnenuajbHble nomellenusi:«KaOuHeT ecTeCTBEHHOHAay4HBIX IucHUILIUHY.lloMemnienue
KaOuHeTa, 1ab0opaTopuu COOTBETCTBYeT TpeOoBaHusM CaHUTAPHO-IMUACMHOIOTHYECKUX TIPABUI H
178-02): ocHameHO THUIOBBIM OOOpPYJAOBaHHEM, B TOM YHCIIE

CHELUATU3UPOBAHHON yueOHOM MeOenblo M cpelcTBaMH OOydeHUs, HEOOXOAMMBIMU Il BBIITOJIHEHHUS
TpeOOBaHUH K YPOBHIO TIOATOTOBKH O0YYAIOIINXCS.

Ka6I/IHeTeCTeCTBeHHOHay‘IHbIX JAUCHUIINIMHOCHAIICH O60py,Z[OBaHI/IeMZ

KOMIUIEKT MeOEIH JIJIsl TIPETio1aBaTels,

JIEMOHCTPALIMOHHBIN CTOII,

KOMIUIEKT MeOeIn sl 00yJaronuxcs Ha 25 mocalouHbIX MECT,
1a060paTOPHBIE CTEH/IBL,

JI0CKa ayAUTOPHAs,

KOMIUIEKT Y4eOHBIX IIaKaTOB,

KOMIUIEKT IIOPTPETOB YUECHBIX-(PU3HKOB,

Ta6J'II/H_Ia JACMOHCTPpAIOHHAs «KIIPHUCTABKU IJIA O6pa3OBaHI/IH KpaTHbIX U JOJIbHBIX CAWHUIL,

TabJInLa JEMOHCTPALMOHHAS «(PU3NUYECKUE TTOCTOSIHHBIEY,

TabJIMIa JeMOHCTPALIMOHHAS «MEXTyHapOHAsl CUCTEMA €IUHUILL CH,
TEPMOMETD,

6apomerp,

MICUXPOMETP,

HITaTUB ¢ My(TOIl U ankoi,

JTUHAMOMETDBI,

OpYCKH C OTBEPCTHAMH,

HaOOPBHI T,

BECHI JTAOOPATOPHBIE,

KaIUJUISPBl, TPOOUPKH, KaJIOPUMETPHI,

yCTaHOBKa J1a00OpaTOpHas «M3MEpPEHHE Ta30BOM MOCTOSHHOMY,
yCTaHOBKa J1a00paTopHas «KO3(PPUIUEHT MOBEPXHOCTHOTO HATSKEHUS JKUJIKOCTH,
npuOop ST IEMOHCTPAIMY T'a30BbIX 3aKOHOB,

JKUJIKOCTHBIN MaHOMETP,

npubop I u3ydeHus fedopMalui pacTsHKEHUs, PYKHUHBI,

Ha0Op 10 JIEKTPOCTATHUKE,

MalllgHa 3J1eKTpodopHas Masas MaM,

aMIepMETpPbl, BOJILTMETPHI, PE3UCTOPHI, KIIIOUH, COEAMHUTEIbHbIE TPOBO/A,
Ha0Op KOHJIEHCATOPOB Y4EOHBIH,

Ha0Op MO paTUOTEXHUKE,

MOJIEJIb 3JIEKTPOJABUTATE,

peocTar y4eOHbIH,

BOJITOMMETD,

TEPMOPE3UCTOPBHI,

TepMoInapa,

KOHJICHCATOPbI IEMOHCTPAIlMOHHBIE,

JEMOHCTPALIMOHHBIM KOMIUIEKT 1O AJIEKTPOINHAMUKE,

PETYJIATOP HAPSKEHHUS,
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e  YCTaHOBKa JIaOOpaTOpHAas «IJIEKTPOHHO-IABIPOYHBINA TIEPEXOT»,
e  MYIBTHMETD,

e MalllMHA BOJHOBAs,

e yCTaHOBKa J1a00OpaTOpHAs «3JICKTPOMArHUTHBIC BOJHHI,
e  JIMH3BI, DKPaHBI, 3epKaJa,.

e CTpoOOCKOT,

e  OCBETHUTEIb,

e  IUIOCKOIIApaJUICIbHBIC IIJIACTUHBI,

e yCTaHOBKa JlabopatopHas «BHEMTHUH HoTodPdeKTy,

e  CHEKTPOCKOII,

e IUIMTKA DIICKTPHYECKAsI.

TEXHUYECKUMH CPEJICTBAMH:
- yueOHO-MeToanueckuii komruieke (YMK) npenomaBarens;
- ”HPOPMAIIMOHHO-KOMMYHUKATHBHBIEC CPE/ICTBA;
- DKpaHHO-3BYKOBBIC IOCOOUS;
- KOMIUIEKT TEXHHYECKOW TOKyMEHTAllMd, B TOM 4HCJIE Macrmopra Ha CpeacTBa 0O0ydyeHus,
WHCTPYKIIHMH IO UX UCIOJIb30BAaHUIO U TEXHUKE O€30MMacHOCTH;

3.2. UndopmanuonHoe odecrieyeHne peaau3annu 00y4eHus

Jnst peanu3aniyi IpOTpaMMbl  OMONMOTEYHBINH (DOHI WMEeT MeYaTHbIE W/WIH DIEKTPOHHBIC
oOpa3oBaTenbHble U HH(GOPMAILMOHHBIE PECYpPChbl, PEKOMEHIyeMble Uil MHCIOJb30BaHHUS B
00pa30BaTeNbHOM IpOLIECCe:

DJIeKTPOHHBIE U3aHNs (3JTEKTPOHHbIE pecypchl):
OcHOBHbIE HCTOYHMKH

1. Mskumes, I'. 5. ®usuka. 10-i knacc. ba3oBslii u yriyOnenHsiii ypoBau: yueOnuk / I'. 5. Mskuines,
b. b. byxosues, H. H. Corckuii; mon pen. H. A. IlapdentreBoit. - 12-e uzn., crep. — Mocksa:
[Ipocemenne, 2025. - 436 c. — (Kmaccuueckuit kypc). - ISBN 978-5-09-127073-0. - Tekcr:
anekTpoHHbid. - URL: https://znanium.ru/catalog/product/2220306.— Pexxum moctyma: st aBTOpU3UP.
[0JIb30BaTENEN

2. Msxwuues, I'. 5. ®usuka. 11-i1 knacc. ba3oBblil u yriay6neHHbli ypoBHH : yueOHuk / I'. 5. Mskuies,
b. b. byxosues, B. M. Yapyrun; nox. pen. H.A. IlappentbeBa. — 13-e u3a., crep. - Mocksa:
[IpocBemenune, 2025. - 444 c. — ISBN 978-5-09-127063-1. - Texkct: snexktponusii. - URL:
https://znanium.ru/catalog/product/2220312.— Pexwum gocTymna: s aBTOpU3UP. OJIb30BaTeNen

JlonoIHUTeIbHbIE HCTOYHUKH

1. ®usuka. ba3oBblii ypoBeHb: y4eOHUK s 0Opa30BaTENIbHBIX OpraHU3alUl, pean3yIoLUX
oOpa3oBaTenbHbIE MPOTPaMMEBI CpeHero npodeccuonansHoro oopazosanus / H. C. Ilypermesa, H. E.
Baxeesckas, J[. A. Hcaes, B. M. Yapyrun. — 2-e u3z., crep. - Mocksa: [Ipocsemienue, 2025. - 517 ¢. —
(Yuebnux  CIIO). - ISBN  978-5-09-124948-4. -  Tekct: onektponnbii. -  URL:
https://znanium.ru/catalog/product/2202345.— Pexxum mocTyma: s aBTOPU3UP. MOTb30BaTENEH

2. ®usuka. ba3oBsiii ypoBenb. [IpakTukyMm o perieHuro 3anad: yaeOHoe mocobue, pa3paboTaHHOE B
KOMIUIEKTe C YYEOHMKOM JJisi 0Opa30BaTENIbHBIX OPraHU3allui, PeaTH3yIONUX 00pa3oBaTEIbHBIC
porpaMMBbI cpenHero npodeccuonanbHoro oopazosanus / H. C. IlypeimeBa, H. E. Baxeesckas, 1. A.
Ucaes, B. M. Yapyrun. — 2-e usn., crep. - Mocksa: [Ipocsemenue, 2025. - 240 c. — (Yueonux CI10). -
ISBN 978-5-09-124947-7. - Texkcr: AJIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2202344.— Pexxum mocTyma: s aBTOPU3UP. MOTB30BaTENEH
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4. KOHTPOJIb ¥ OIEHKA PE3YJBTATOB OCBOEHHMSA YYEFHOM JUCHUILIAHBI

KonTpoas n

OILI€CHKA

pe3yJIbTaTOB

OCBOCHUA

o011eo0pa3oBaTeIbHOM

NUCHUIIINHBI

pacKpbIBalOTCA uepe3 IUCHUIUIMHAPHBIE PE3yJbTaThl, HAMpaBieHHbIE Ha (opmupoBaHUE OOUIMX U
npodeCCHOHATBHBIX KOMIIETEHIIHI 10 pa3/ieiaM U TeMaM COJIepKaHusl yueOHOro MaTepHara.

OK, IIK

Pasnen, Tema

THN OEeHOYHBIX Cpeacrs

OK 01. Beibupats criocoObt Pazgen 2. Temsr 2.1,2.2,2.3
pelieHus 3aaa4y Paszgen 3. Temnr 3.1, 3.2, 3.3
npohecCHOHATBLHOM Paznen 4. Temn1 4.1, 4.2, 4.3
JEATENBHOCTH IPUMEHUTENBHO K | Pazyen 5. Temst 5.1, 5.2, 5.3
Pa3IUYHBIM KOHTEKCTaM Paszen 6. Tembr 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Paznen 8. Tema 8.1
OK 02. Ucnomp30BaTh Paszgen 2. Temsr 2.1, 2.2, 2.3
COBpEMEHHBIE cpe/icTBa noucka, | Pasnen 3. Temsi 3.1, 3.2, 3.3
aHaIIN3a U UHTEPIIPETALUU Pasﬂen 4. Temnl 4. 1, 4.2, 4.3
uHpopmanuu u Pazgen 5. Temsr 5.1, 5.2, 5.3
HH(OPMAIMOHHBIC TEXHOJIOTHH Paszzen 6. Temsr 6.1
AU BBITOIHCHUS 3a/1a Paznen 7. Temsr 7.1, 7.2, 7.3
npodeccHoHANbHOH Pazpen 8. Tema 8.1
JIEATEIbHOCTH
OK 03. Ilnanuposats u Paznen 1. Temsr 1.1
PEaM30BEIBATh COOCTBEHHOE Paznen 3. Tema 3.1,3.2,3.3

npodeccruoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
HpeANPUHUMATEIBCKYIO
JACATCIIbHOCTH B
npodeccuoHanbHOM chepe,
UCIIOJIb30BaTh 3HAHUS MO
(1HAHCOBON TPaMOTHOCTH B
PA3INYHBIX JKU3HCHHBIX
CUTyanusax

Pasnen 4.
Pazgen 8.

Temr1 4.1,4.2,4.3
Tema 8.1

OK 04. DdpexTrBHO Paznen 2. Temsr 2.1, 2.2,2.3
B3auMoJeiicTBoBath u paborats | Pasnen 3. Temsr 3.1, 3.2, 3.3
B KOJUIEKTHUBE U KOMaHE Pasnen 4. Tema 4.1,4.2,4.3
Pazgen 5. Tema 5.1,5.2, 5.3
Paznen 6. Tema 6.1.
Pasgen 7. Temnr 7.1, 7.2, 7.3
OK 05. Ocymiectisath yerayto u | Paznen 1. Temsr 1.1
MACHMEHHYIO KOMMYHHKAIHIO Ha | Pa3zen 2. Tems1 2.1,2.2,2.3
TOCY/IAPCTBEHHOM S3bIKE Pazpgen 3. Temsr 3.1, 3.2, 3.3
. Pazgen 4. Temn1 4.1, 4.2 ,4.3
Poccutickoit denepanuu ¢
N Pazgen 5. Temnr 5.1, 5.2, 5.3
y4€TOM OCOOCHHOCTEH
COLIMATILHOTO U KYJIBTYPHOTO Paznen 6. Temer 6.1
KOHTEKCTA Paznen 7. Temw 7.1, 7.2, 7.3
Paznen 8. Tema 8.1
OK 07. CogeticTBOBaThH Pazgen 2. Temsr 2.1, 2.2, 2.3
COXpaHCHUIO ()pr)Ka}omef/'I Pa3;[en 3. Temnl 3.1, 3.2, 33
Cpelbl, pecypcocOepekeHuIo, Pazgen 4. Temn1 4.1, 4.2,4.3
MPUMEHSTH 3HaHUA 00 Paznen 6. Temsr 6.1
M3MEHEHUH KIuMara, IpuHiunel | Pasgen 7. Temsr 7.1, 7.2, 7.3
OepeKIIMBOrO IPOU3BO/ICTBA, Pazpgen 8. Tema 8.1

2 PEeKTUBHO NEHCTBOBATH B

- YCTHBIN 0Mpoc;

- (hpOHTANIBHBIN OIIPOC;
-OLIEHKA BBIMOJTHEHUS
(U3HYECKUX TUKTAHTOB,;

- OLIEHKa KOHTPOJIbHBIX padoT;
- HAaOJI0ZICHKE 32 XOJIOM
BBITIOJTHEHUS JIA0OPATOPHBIX
paboT MOlIEHKA BBITIOTHEHUS
71a00paTOPHBIX padoT;

- OLICHKA MPaKTUYECKUX padoT
(peleHns Ka4eCTBEHHBIX,
pacueTHBIX, MPOPECCHOHATHHO
OpPUEHTUPOBAHHBIX 337a4);

- OIICHKA TECTOBBIX 3aJaHHI;

- HaOJII0/ICHHE 33 XOJI0OM
BBITIOJTHEHUS] MHIMBUTy aTTbHBIX
MIPOEKTOB U OIEHKA
BBITIOJTHEHHBIX POEKTOB;

- OLICHKA BBHITIOJTHEHHUS
JOMAITHUX CaMOCTOSITENIbHBIX
pabor;

- HaOJII0/IeHHUE U OLIEHKA
peleHus Keic-3a1ay; -

Qg QepeHIIMPOBaHHBIN 3aUeT.
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Ype3BhIYAITHBIX CUTYAIUSIX

IIK 2.5. CocraBnaTh
¢uHAHCOBYIO MOJIENIb OM3HEC-
IUIaHa

Pazgen 2. Temnr 2.1, 2.2, 2.3
Pazgen 3. Temnr 3.1, 3.2, 3.3
Pasnen 4. Temn1 4.1, 4.2, 4.3
Pazgen 5. Temnr 5.1, 5.2, 5.3
Pazgen 7. Temnr 7.1, 7.2
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