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1. MACIIOPT PABOYE MPOTPAMMBI YUEBHO JIMCIIUILIAHBI
0OJ1.9 ®U3NKA

1.1. O0sacTh NPUMEHEHUs NPOrPaMMBbl Y4eOHOM TN CHUIINHBI
PabGouast mporpamma y4eOHOM IUCHMIUIUHBI (nanmee — pabouasi mporpamma)
SIBJIIETCSI YaCThIO OCBOCHHUS MPOTPAMMBbI MOJITOTOBKHU CHEIUAIMCTOB CPEIHETO 3BEHA B
cootBeTcTBUM ¢ @PI'OC CIIO mno cnemumanbHocTH 54.02.08 TexHuka M HMCKYCCTBO
dotorpaduu u u ¢eaepabHOl 00pa3oBaTe/ILHOI NMPOrpaMMbl CpeAHEro 00IIero
oOpa3zoBanus (mpuka3s Munnpocsemenusi Poccun ot 18.05.2023 Ne 371)».
PabGouass mporpamma y4deOHOM AMCHMIUIMHBI MOXET OBbITh HCIOJIb30BaHA B
o0meo0pa3oBaTeIbHOM IIMKJIE Y4yeOHOro TIUlaHa Ha 0a3e OCHOBHOTO  OOIIEro
00pa3oBaHusl C MOTYYEHUEM CPEIHETO 00IIero oopa3oBaHus.

1.2. Hean u 3agaum y4eOHOMl AUCHMILIMHBI — TPeOOBaHMSA K pe3yJbTaTaM
0CBOCHHS YUeOHOI TUCHHUIIHHBI

Conmepxanue mporpaMMmbl 00I1€00pa3oBaTeNbHON AUCHUILIMHBL  «Du3nkan
HaIIPaBJICHO HA JOCTHKECHUE CIEAYIOIINX LEJIEH:

- dbopmupoBaHre y 00y4yarOIMXCsl YBEPEHHOCTH B IIEHHOCTH 0Opa3oBaHUs,
3HQYUMOCTH  (U3WYECKUX 3HAHUM JJIT  COBPEMEHHOTO0  KBAIM(PUIIUPOBAHHOTO
CIIeMAIIUCTA TIPU OCYIIECTBICHUH €T0 MPOPECCUOHATILHON IEATEIbHOCTH;

- dbopMupoBaHUE €CTECTBEHHO-HAYYHOW TPAMOTHOCTH;

— OBJIaJICHUEC crienupuIecKom CHUCTEMOU bu3uIeCcKnX MOHSATUH,
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

- OCBOEHHE OCHOBHBIX (DU3UYECKHUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIAJICHUE OCHOBHBIMM METOJIAMH HAy4YHOIO TIO3HAHUS IPUPOJIBL,
UCTIOb3yeMbIMH B (¢u3uKe (HAOIIOJICHHUE, OINHUCAHUE, HW3MEPECHHUE, BBIJIBUKEHUE
TUIIOTE3);

- OBJIaJICHUE YMEHUSMHU yCTaHABIMBATh 3aBUCHUMOCTH MEXIY (DU3NUYESCKUMU
BEJINYMHAMM B HAOJII0OJa€MOM SIBJICHUH, J€JIaTh BHIBOIBI,

- dbopMupoBaHUe YMEHHS pemiaTh GU3NIECKHUE 3a1a4u;

- pPa3BUTHE MO3HABATEIBHBIX UHTEPECOB, UHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM B Tpoliecce MPUOOPETEHUs 3HAHUM C HCIOJb30BAaHUEM Pa3IUYHBIX
UCTOYHUKOB MH(POPMAIIMA U COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHUN;, YMEHUM
dbopmynupoBath U OOOCHOBBIBAaTH COOCTBEHHYIO TIIO3MIIMIO 110 OTHOIICHHIO K
dbuzudyeckol nHPpOpMaIUH, TTOTy4aeMON U3 pa3HbIX HCTOUHHUKOB.

OcBoenne Kypca o01ieodpa3oBaTenbHON TUCHUIUTHMHBI «Du3nkay mpeanoiaraet
pElLIEHNE CIAEYIOINX 3a1a4:

- npuoOpeTeHre 3HaHUM O (yHAAMEHTAIbHBIX (U3MYECKUX 3aKOHAX,
JeXallUX B OCHOBE COBPEMEHHOU (pU3myeckod KapTHHBI MHUpA, MPUHIIMIIOB ACHCTBUS
TEXHUYECKUX YCTPOMCTB M TMPOM3BOJCTBEHHBIX IPOLIECCOB, O Haubojee BaXHBIX
OTKPBITUAX B 00JacTH (DU3MKH, OKA3aBIIMX OIpPEACINAIollee BIMSAHUE HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTUHU;

- NOHUMaHUE (PU3NYECKON CYIIHOCTU SIBJICHUH, MPOSIBISIONIMXCS B pamMKax
IIPOU3BOJICTBEHHOM AEATEIBbHOCTH;



- OCBOCHHE CIOCOOOB HCIONIB30BaHUS (DU3UUECKUX 3HAHUW I PEIICHHS
NPAKTUYECKUX U MPOPECCHOHANBHBIX 3a7a4, OOBSCHEHHUS SBJICHUN TPUPOIDI,
IPOU3BOJCTBEHHBIX M  TEXHOJIOTMYECKUX  IPOIECCOB, MPUHIUIIOB  JEUCTBUS
TEXHUYECKUX MPUOOPOB M YCTPOMCTB, oOecrieyeHusi 0€30MacHOCTH MPOU3BOJICTBA U
OXpaHbl MIPUPO/IBI;

- dbopMupoBaHMEe  YMEHHMH  pemath  y4eOHO-IIPaKTHYECKHE  3aJadyd
¢bu3ruecKoro coaepkanus ¢ y4ToM Mpo@eccuoHaTbHON HAIPABICHHOCTH;

- pUOOpETeHHE OIbITa MO3HAHUS U CAMOTIO3HAHMUS;

- npuoOpeTeHre yMEHUN CTaBUTh 3a/layd U pelaTh MpoOJieMbl ¢ Y4ETOM
npodeccroHanbHO HaNpPaBIEHHOCTH;

- dbopMHupoBaHWEe yMEHUW UCKaTh, aHAJU3UpPOBaTH U 00pabaThIBaTh
busnueckyro HHPOPMAIIHIO;

- NOATOTOBKAa K  (OPMHUPOBAHMIO OOIIMX KOMIETEHIMH  OyIyIiero
crenuainucTa:  caMooOpa3oBaHHs, KOMMYHHUKAIIMH, TMPOSIBICHUS  IPaKIAHCKO-
NaTPUOTUYECKON MO3UILIMM, COTPYIHUYECTBA, NMPHUHATHS PEIICHUA B CTAaHAAPTHON M
HECTaHJAPTHON CHUTYyalMsIX, MPOCKTUPOBAHMS, MPOBEACHUS (DU3UUECKUX H3MEPEHUH,
3¢ (PeKTUBHOTO M 0GE30MaCHOTO MCMOJIB30BAHUS PA3TUUYHBIX TEXHUYECKUX YCTPOMCTB,
cOOMIO/IeHNs TpaBWJI OXpaHbl TpyJda npu padoTe ¢ (U3MUECKUMHU NpUOOpaMu U
000pyI0BaHUEM.

1.3. Kotn4yecTBO 4acoB HA OCBOEHHE MPOrpaMMbl y4eOHOM IMCUUIIJIMHBI:

BCEro — 88 4acoB, B TOM YHCIIE:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku o0ydaromuxcs — 88 4acoB, BKIIOYAs:

00s3aTeNbHON ayAUTOPHON y4eOHON HArpy3Ku oOydaronuxcs — 88 4acos.



2. PE3YJIBTATBI OCBOEHUSA YUYEFHOM JUCHUATIINHBI
PesynbraTom ocBoeHUs pabouell mMporpaMMmbl Y4eOHOW NHUCHMIUIMHBI SIBIISETCS
OBJIaJICHUE 00YYAIOIMMCS BUJIOM JESTEIHHOCTH, B TOM YHCIIC 3HAHUSIMU U YMEHUSIMU B

cootBercTBUU ¢ PI'OC COO.

HaunMeHoBaHMe pe3y/ibTaTa 00y4eHUs

3HaThL

1) o ponu u Mecre PU3MKK U aCTPOHOMUU B
COBPEMEHHOM  Hay4yHOM KapTHHE MuUpa, O
cucrteMooOpasyromeld ponn GU3NKKA B PA3BUTHH
€CTECTBEHHbIX HAyK, TEXHHUKH M COBPEMEHHBIX
TEXHOJIOTH, O BKJIaJleé POCCUICKUX U 3apyOeKHbBIX
YUEHbIX-()M3UKOB B pa3BUTHE HAyKH; MMOHUMaHHE
(GU3MYECKON CYIIHOCTH HAOII01aeMbIX SIBIICHUM
MUKpPOMHpA, MAaKpOMHpa U MeraMupa; NOHUMaHHe
pOJIM aCTPOHOMHUHU B MPAKTUYECKOM N1EATEIbHOCTH
YyelloBeKa W JalibHEeHIIeM Hay4YHO-TEXHUYECKOM
pa3BuTUM, poiaud GU3MKK B (POpMHpPOBAHUU
Kpyrozopa ¥ (PyHKIMOHAJIBHON TIpPaMOTHOCTH
YyeJIoBeKa Ui pellieHus] MPaKTUUECKUX 3aa4;

2) ¢usnyeckue sABIeHUS (IIPOLIECCHI) H
OOBSCHATP MX Ha OCHOBE H3YYCHHBIX 3aKOHOB:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOIMHEHHOE
JIBUKEHHE, CBOOOAHOE MaJIeHue Tell, ABH)KEHUE TI0
OKPYXHOCTH, HHEpUus, B3aUMOJCHCTBHE Tel,
Kosie0aTesIbHOE JBM)KEHHE, PE30HAHC, BOJHOBOE
nBKeHue; nuddys3us, OpOyHOBCKOE IBUKCHHE,
CTpPOEHHE KUIKOCTEH W TBEPHABbIX Tel, U3MEHEHHE
o0bemMa Ten TMpu HarpeBaHUM (OXJIAXKJECHUH),
TEIUIOBOE pPaBHOBECHE, HCIapeHHe, KOHIEHCallus,
IUIaBJIEHUE, KPUCTAIIIN3AIUs, KUIIEHHE, BIIaXXHOCTh
BO3/yXa, CBSI3b CpPEIHEW KWHETHUYECKOW HSHEPruu
TEIUIOBOTO JIBMJKEHUS MOJIEKYJ C aOCOJIOTHOM
TEMIEPaTypol, MOBBIIIEHUE [aBJICHUS Tra3a MpH
€ro HarpeBaHUM B 3aKPBITOM COCYZE, CBSA3b MEXKIY
napaMeTpamMHu COCTOSIHUSL Ta3a B H30Mpoleccax;
JJeKTpU3alus Tel, B3aUMOJEHCTBHE 3apsioB,
HarpeBaHue MIPOBOJHHKA C TOKOM,
B3aMMOJICIICTBHE MAarHuTOB, JJIEKTPOMAarHUTHas
UHAYKLIMS, JIeHCTBUE MArHUTHOTO TIOJi1 Ha
OPOBOJAHUK C TOKOM M JABIKYIIMHCS 3apsj,

JJNIEKTPOMArHWTHBIE ~ KOJIGOAHWST W BOJIHEI,
PSIMOJIMHEHHOE pacmpocTpaHeHHne CBeTa,
OTpaKEHHE,  TpeJOMIICHHE,  HWHTep(epeHIHs,

mudpakus W TOJAPU3AIMS  CBETa, JAUCTIEPCHS
cBera; (QorosnekTpuueckuii 3¢ dekr, cBeToBOE
JaBJICHHUC, BO3HWKHOBCHHC JIMHEMYATOT O CIICKTpa
aToMa BOJIOPOJA, €CTECTBEHHAs M HMCKYCCTBCHHAs
PAAOAaKTUBHOCTD;

Ymerh
1) yuuThHIBaTH TpaHUIBl NPUMEHEHUS
W3YYEHHBIX buznyeckux MOJIEIICH:

MaTtepualibHas TOYKAa, MHEPIMAaJIbHAs CHCTEMa
OTCYETa, MJCAIBbHBIN Ta3; MOJEIW CTPOCHUS
ra3oB, XHUJKOCTEH U TBEPIbIX TEJI, TOUCUHBIN
SNIEKTPUYECKUN 3apsif, sIepHas MOJIENIb aTOMa,
HYKJIOHHAasi MOJEJIb aTOMHOrO sipa IMpH
penieHny GU3NUEcKUX 3a1ay;

7) pemath pacyeTHBIC 3aJa4yd C SIBHO
3aIaHHONW (PU3UYECKOU MOJIEBI0, HCIIOIb3YS
¢dusnyeckue 3aKOHbl U MPUHLUIIBI, HA OCHOBE
aHayM3a yCIIOBUS 3a/1a4u BbIOMpATH
(bu3nyecKyr0 MOJEINb, BBIACNIATh (UINYECKUE
BEJIMYMHBI U (HOPMYJIbI, HEOOXOAUMBIE IS €€
pelieHus, NPOBOAUTH pacueThl U OIEHHMBATH
peaNbHOCTh MIOJTy4YE€HHOTO 3HAYEHUS
(bu3nyecKoil BeIMYMHBI; PelIaTh KaYeCTBEHHbIE
3a/a4u, BBICTpanBas JIOTUYECKH
HENPOTUBOPEUYHBYIO LIETIOUKY PACCyKIEHUH C
Onopoi Ha M3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKUE SABIICHUS;

8) mpUMEHSTh TOJYYCHHBIC 3HAHUS IS
O0OBSICHEHHS YCJIOBUM NIPOTEKaHUS (PU3NIECKUX
SBJICHMM B TIPUPOAC © IS TPUHATHUSA
MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOMU
KU3HM U1l o0ecrieueHus: Oe30MacHOCTH TpHU
oOpaileHUn ¢ OBITOBBIMU IpuOOpamMu U
TEXHUYECKUMH YCTPOMCTBAMHU, COXpaHEHUS
3I0POBBS n coOIroIeHns HOPM
9KOJIOTUYECKOTO TIOBEJCHUSI B OKpYXKalolen
cpene; IIOHUMAaHHUE HEOOXOIMMOCTH
MPUMEHEHUS JOCTH)KECHUHN bu3uKu H
TEXHOJIOTUHU s PALMOHAIIBHOTO
MPUPOIOTIOTH30BAHHS;

9) dopmMupoBaTh COOCTBEHHYIO TMO3UIIMH
[0 OTHOIICHHIO K (u3uueckoil nHpopmanuu,
MOJIy4a€MOM W3 Pa3HbIX MCTOYHUKOB, YMEHUU
UCIIONIb30BaTh LMQPOBbIE TEXHOJOTMH JJIs
MOMCKa, CTPYKTYPUPOBAHUSI, UHTEPIPETALINH U
IIPEICTABICHUS yueOHOU U Hay4yHO-
NONMyJISIpHOM MHGOpMalMK; pa3BUTHE YMEHUU




3) OCHOBOIOJIararolme buznyeckumMu
NOHSATUSMH W BEJIWYMHAMH, XapaKTEPU3YIONIMMU
duznyeckue IIPOLIECCHI (cBsI3aHHBIMU c

MECXAaHNYCCKUM JABHXCHHEM, BSaI/IMOlIeI\/’ICTBI/IeM
TCJI, MEXaHMYCCKHMU KO.]'Ie6aHI/I$[MI/I U BOJIHAMH,
aTOMHO-MOJ'IeKy.HSIpHI)IM CTpOGHI/IeM BCIICCTBA,
TCIJIOBBIMHU HpOHCCC&MI/I; SHGKTpI/I‘—IeCKI/IM 158
MAardmuTHbBIM IIOJIAMU, SHGKTpI/I'-IeCKI/IM TOKOM,
3J'I€KTp0MaFHI/ITHI)IMI/I KOJ'Ie6aHI/I$IMI/I 1 BOJIHAMH,
OIITUYCCKNMHU SIBJICHUSAMU,; KBAHTOBBIMH
SABJICHUSAMU, CTpOCHI/IeM aToMa U aTOMHOTO ﬂnpa,
PaIMOaKTUBHOCTHIO); BJIaJICHHE
OCHOBOIIOJIAraloIMH ACTPOHOMUYECKHUMH
IIOHATHUAMU, IO3BOJIAOIIINMHU XapaKTepI/IBOBaTI)
MPOIIECCHI, MPOUCXOAIINE HA 3BE3/1aX, B 3BE3/THBIX
CHCTEMaX, B Me)KFaHaKTquCKOﬁ cpe;le; JOBUXXCHHUC
HeOECHBIX TeJI, DBOJIIOLIMIO 3Be3/ U BceneHHoi;

4) BnajieHHe 3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TeopusiMu (3akoH BcemupHoro Tsarorenus, I, I1 u 111
3aKOHBI HeroTona, 3aKOH COXpaHEeHUs
MEXaHWYECKOM DHEPruu, 3aKOH COXpaHEHHUS
WUMITYJIbCA, TIPUHIIAIT CYTIEPIIO3UIIMN CHJI, TIPUHIIUTT
PaBHOIIPABHOCTH WHEPIMAIBHBIX CHCTEM OTCYETA;
MOJICKYJIIPHO-KHHETUYECKYI0 TEOPHUI0 CTPOCHUS
BCIIIECTBA, Ta30BbI€ 3aKOHBI, TIEPBBIH 3aKOH
TEPMOJIMHAMUKHY; 3aK0H COXpaHEHUs
3JIEKTPUYECKOr0 3apsja, 3akoH Kynona, 3akon Oma
U ydacTka uenu, 3akoH Owma uisi MHOJIHOU
SJIEKTpUYECKOM 1enu, 3akoH J[xoyns - Jlenua,
3aKOH  DJICKTPOMArHUTHOW  WHAYKIIMH, 3aKOH
COXpaHEHHUs DHHEPTrUM, 3aKOH MPSIMOJMHEHHOTO
pacrpocTpaHeHUs CBETa, 3aKOH OTPAKCHUSI CBETa,
3aKOH TIPEJIOMJICHHMSI CBETAa; 3aKOH COXPaHCHHS
SHEPTHH, 3aKOH COXPAHCHHUS HWMITYJIbCa, 3aKOH
COXpaHEHHUs  JJIEKTPUYECKOTO  3apsla, 3aKOH
COXpaHEHHUs MacCOBOTO 4HCJIA, MOCTyJaThl bopa,
3aKOH PpaJWOaKTUBHOTO pacmaja); yBEPEHHOE
WCITIOJIb30BAaHNE 3aKOHOB M 3aKOHOMEPHOCTEH MpH
aHanu3e (PU3NYECKUX SBJICHUN U MTPOIIECCOB

5) OCHOBHBIE METOJAbl HAy4YHOI'O IO3HAHUS,
UCIOJIb3YEMBIMUA B (PU3UKE: MPOBOAUTH MPSMbIE U
KOCBEHHBIE M3MEpEHUs (PU3NUYECKUX BEJINYHH,
BbIOMpasi ONTUMAIbHBIN CNOCO0 H3MEpPEeHUus U

UCITONIb3YS W3BECTHBIE METO/bI OLICHKH
MOTPEUIHOCTEN WU3MEPEHHU, IIPOBOJUTH
UCCIICJOBAHUE 3aBUCUMOCTEHN buznyecKkux

BEJIMYUH C HCIIOJIB30BAHUEM INPSIMBIX H3MEPEHUH,
OOBSICHATh MOJIyYEHHbIE DPE3YyJbTaThl, HCIOJb3YS
buznyecKkue TEOpHH, 3aKOHbBI U MOHSATHS, U JeJ1aTh

KPUTHYECKOTO aHanu3a MIOJTy4aeMOM
uHbopMaIuy;

10) paGorarh B rpymnmne C BBIIOJIHEHUEM
Pa3IUYHBIX COLUAIBHBIX pOJIEH, MIAHUPOBATH
paboTy Tpymmbl, palroOHAIbHO PaCHpPEesTh
JeSITEIbHOCTh B HECTAHJAPTHBIX CHUTYalUsX,
aJIeKBaTHO OLIEHWBAaTh BKJIAJ KaXJIOro U3
YYaCTHHKOB TPYIIITBI B pelieHue
paccMaTpuBaeMoi mpoOIeMBbI.




BBIBOIBI; COOJIIOATh MpaBmiia 0€3011acHOTO Tpya
NpyU  TPOBEICHUM HUCCICIOBAHMN B  paMKax
y4eOHOT0 JKCTIEpUMEHTA u y4eOHO-
UCCIIEIOBATEIIHCKON JeSITeTbHOCTH C
UCIIONIb30BaHUEM  LU(QPOBBIX  U3MEPUTENbHBIX
YCTPOWCTB ¥ J1abOpaTOpHOTO  00OPY/IOBAHWS;
c(hOpMUPOBAHHOCTh TPEJCTABICHUNA O METoJaxX
IMMOJIYy4YCHHA HAYYHBIX aCTPOHOMHUYCCKUX 3HaHUH.




3.1. TemaTtuueckuii muian yueoHoi pucuumiaunsl 0.9 PU3NKA

3. CTPYKTYPA U COJEP)KAHUE YUYESHOM JTUCITUTLINHBI

OO6beM BpeMeHH, OTBEICHHBII Ha OCBOCHHE YUeOHON AUCIUITIIMHBI

OO6s3aTenbHast ayAUTOpHas yueOHas

CamocTosTenbHas pabora

Harpy3ka o0y4aromuxcs 00y4arIUXCst
K Bceer: B T.4.
OAbL - HaumenoBanue pa3nenos, Tem cero, B T.U. B T.4.
KOMITETEHITHIA 4acoB nabopaTopHble
KypcoBas KypcoBas
Bcero, paboThl U Bcero,
paborta pabora
4acoB MIpaKTUYECKHE 4acoB
(npoexT), (IpoexT),
3aHATHS,
4acoB 4acoB
4acoB

1 2 3 4 5 6 7 8

OK 05, 07 Baenenue 2 2 - - - -
OK 02,04,05,07 Paszoen I Mexanuka 14 14 - - - -
OK 01,02,04,05,07 | Pazoden 2 OCHOBBI MOJIEKYJISIPHOU (pU3UKH 16 16 - - - -
OK 01,02,04,05,07 | Pazoden 3 DnexkTpoauHaAMHKA 20 20 - - - -
OK 02,04,05,07 Paszoen 4 Konebanust U BOJIHbI 6 6 - - - -
OK 02,04,05 Paszoen 5 Ontuka 10 10 - - - -
OK 01,02,04,05,07 | PazOden 6 DneMeHThI KBAaHTOBOUW (PU3HKHU 10 10 - - - -
OK 01,02 Paszoen 7 OBomonus Beenennoi 7 7 - - - -
[TpomexyTouHas aTrrectauus: 1uddepeHIMPOBaHHBINA 3a4eT 3 3 - - -
Bcero dacos: 88 88 - - -




3.2. Conep:kanue 00ydeHus mo yueonoii qucuumiande O/1.9 ®U3NKA

HaumenoBanme Conep:kanue y4ye0HOro MaTepuaJia, JadopaTopHbie H MPaKTHYeCKHE Pad0Thl, CAMOCTOATEILHAS O0bem yacon
pa3aesioB M TeM padoTa 00y4aruXcs
1 2 3
Brenenne Coneprkanue ydeOHOro MaTepuasa 2
®uszuka kak Hayka. OcHOBHbIE u3nyecKue NoHATUA. EcTecTBeHHOHAYYHBIH METO]T TIO3HAHMSI.
[Ipouiecc mo3HaHust mpupoasl MozaenupoBanre GU3NIECKUX SBICHUN U TIpolieccoB. Duznueckue
3akoHbI. [ToHsATHE O hU3HUECKO KapTHHE MUPA.
Paznen 1 Mexanuka 14
Tema 1.1 Coneprkanue yaeOHOro MaTepuasia 4
Kunematuka Mexanuka kak pasnen ¢puszuku. Mexanundeckoe npwkenne. CBoOoHoe najenne. PaBHomepHoe
IPSIMOJIMHEMHOE JBUKEHNE. PaBHOIIEpEMEHHOE IPSIMOJIMHEMHOE JBUKEHUE. JIBHKEHUE Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY. [IBUKEHHE 110 OKPYKHOCTH.
Ilpaxmuueckan pavoma Nel 5
Pewenue 3amau Ha Temy «KuHemaTukay.
Tema 1.2 Coneprkanue yaeOHOro MaTepuasa 4
3axkoHbl MexaHuKU | Mcaak HeroToH — BeIgaromumiicst yuensiit. Ilepseoiii 3akon HerotoHa. IToHATHS: cria, Macca, HMITYJIbC.
Hrrotona Bropoii 3akon HetoToHa. OCHOBHOM 3aKOH KJIaCCUYECKOM AUHAMUKH. Tperuii 3akoH HeroToHA. 3aK0oH
BCEMMPHOTIO TAroTeHus. I'paBurannonHoe noje. Cuna tsokectd. Bec. Cuibl B MEXaHMKE.
Ilpaxkmuueckan paooma Ne2 5
Pemenue 3agau Ha Temy «3akoHbl HproTOHaY.
Koumponvnan paooma Nel «Mexanuka» 2
Paspnesn 2 OCHOBBI MOJICKYJISAPHOM (DM3MKH U TEPMOJAMHAMUKHU 16
Tema 2.1 Coneprkanue yueOHOTo MaTepuasa 4
OcHoBBI Ocuosnebie nonoxxeHust MKT. Pa3smepst u macca gactui. bpoynosckoe nemwkenue. dubddysus. Cums
MOJIEKYJISIPHO- Y DHEPTUs MEKMOJIEKYJISIPHOTO B3anMOAEHCTBUA. CKOPOCTH JBUKEHUS MOJIEKYJ U UX U3MEPEHHUE.
KHHETUYECKOU OCHOBHOE ypaBHEHHME MOJIEKYJIIPHO-KMHETHYECKON Teopuu ra3oB. Temneparypa, ee U3MepeHue.
TEOpUH ["a30Bble 3aKOHBI. AOCOTIOTHBINA HYJIb TEMIEPATyphl. Y paBHEHHE COCTOSIHUS UA€AJIBLHOIO rasa.
Tema 2.2 Coneprkanue yaeOHOro MaTepuasa 4
OcHOBBI OCHOBHBIE IOHATHS U ONPEJEICHUS TEPMOJAMHAMUKU. BHYTpeHHS sHEPrus cucTeMbl. BHyTpeHH s
TEPMOJAVNHAMUKH SHEprus uaeagbHoro rasa. Pabora u teriora kak GopMbl iepefadn 3HEpruu. TerioeMKOCTb.

VYpaBHenue terioBoro 6ananca. [lepoe Hayano repmonuHamuku. TemoBsle MamuHbl. BTopoe
Ha4dyajlo TCPMOJAMHAMUKH. TepMOJII/IHaMI/I‘—Ie(DKaH IIKajJa TEMIICPATyp. XO.]'IO)II/IJ'IBHI)Ie MallluHBbI.




Ilpakmuueckaa paboma Ne3

Pemenue 3anay Ha TeMy «TeruioBbie BIEHUS. Y paBHEHHUE TEIJIOBOTO OaaHcay. 2
Tema 2.3 Coneprkanue yueOHOro MaTepuasa 4
ArperatHble Wcnapenue n konaeHcauus. HaceimeHHbli nap u ero cBoicTBa. OTHOCHUTENbHAS BIAXKHOCThH BO3/1yXa.
COCTOSTHMSI BeIeCTBa | [Ipubopsl uist onpeiesieHnsl BIaXKHOCTH Bo3yxa. Kunenue. 3aBUCUMOCTh TeMIIEPaTyphbl KUTICHUS OT
u (a3oBbIe JlaBJieHUs. XapaKTepUCTUKa )KUJIKOTO COCTOsIHUSA BellecTBa. bivkauii mopsaok. [loBepxHocTHOE
EPEXO0IbI HaTspDkeHue. CMaunBanue. Kanwuisipaele siBieHns. XapaKTepuCTHKaA TBEPIOTO COCTOSIHUSI BEILIECTRA.
Kpucraninnueckue u amopgHsbie Tena.
Konumponvnana paooma Ne2 «Monexyaapnaa gusuka u mepmoouHamurKa 2
Paznen 3 Duexkrpoannamuka 20
Tema 3.1 Coneprkanue yaeOHOro MaTepuasa 4
DIIeKTpHUYECKOe DIIEKTpUYECKHE 3apsiabl. DIIEMEHTAPHBIN 3JIEKTPUYECKUM 3apsi. 3aKOH COXPAaHEHHUs 3apsiaa. 3aKOH
oJie Kynona. Dnexrpuyeckoe nose. HanpsbkeHHOCTD anekTpudeckoro nosst. [IpuHiun cyneprno3unuu
nosiel. [IpoOBOTHUKY B 3EKTPUUECKOM T0JIE. JIMBIIEKTPUKY B AsieKTpruueckoM node. [lomsaprsanus
nuaneKkTpuKkoB. [lorennman. Pa3HocTh MOTEHIIMAI0B. DKBUIOTEHIIUAJIbHBIE MOBEPXHOCTH. CBSA3b
MEX/1y HANpsSKEHHOCTBIO U Pa3HOCTHIO MOTEHIIMATIOB 3JIEKTPUUECKOT0 MOJIs. DIEKTPOEMKOCTb.
Konnencaropsl.
Tema 3.2 Coneprkanue yaeOHOro MaTepuasa 2
3aKOHBI VYcnoBus, He0OX0AUMBIE JIsl BOSHUKHOBEHUS U MOJIEP>KaHUS 3JIEKTpUUEcKoro Toka. CuiaToka.
MOCTOSTHHOT'O TOKa | DJIeKTpUYECKOe conpoTHuBiIeHHE. 3akoH OMa Juis yuacTtka nend. [lapamiensHoe u nocienoBaTenbHOE
COCIMHEHHE MPOBOAHUKOB. PaboTa 1 MOIITHOCTH IMOCTOSTHHOTO TOKa. TeroBoe 1elicTBUE TOKa 3aKOH
Jxoyns—IJleHa. DneKkTpoABHKYIIAs CHIIa UICTOYHUKA TOKa. 3akoH OMa JiJ1s TOJTHOM LT
Ilpaxmuueckan pavoma No4 5
Pewenue 3anau Ha TeMy «3akoH Oma. 3akoH Jkoyis-JIeHna.»
Tema 3.3 Coneprkanue yaeOHOro MaTepuasa 4
DJNEKTPUYECKUI TOK | DIICKTPUIECKHIA TOK B METAJLIAX, B JJICKTPOJIUTAX, ra3ax, B BaKyyMme. DJIEKTPOJIH3. 3aKOH JIICKTPOIIN3a
B pasnn4HbIX cpenax | dapaness. Buapl ra3oBsix paspsaos. TepmosnekTponHas smuccns. [1na3ma. DiekTprudeckuil ToK B
nosynpoBoiHuKax. CoOCTBEHHAas U puMecHasi mpoBoauMocTh. P-n nepexon. [lomynpoBoiHUKOBEIE
npubopsl. [IpumMeHeHne noynpoBOIHUKOB
Tema 3.4 Coneprkanue yaeOHOro MaTepuasa 4

MaruutHoe 1noJe

Bekrop nHaykuuu MarHuTHOro nostst. Bzanmonericteue TokoB. Cuna Amnepa. [IpuMenenne cuibl
Awmmnepa. MarHuTHbIN MOTOK. J{eiiCTBUE MarHUTHOTO MOJIsl HAa IBWKYIMiics 3apsia. Cuna JlopeHna.
[Ipumenenune cunsl JlIopeHna. MarauTtHele cBoiicTBa BeniecTBa. CoMHEYHAsi aKTUBHOCTD U €€ BIUSHUE
Ha 3eMit0. MarHuTHble Oypu
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Tema 3.5 Coneprkanue yaeOHOro MaTepuasa 2
ONeKTpOMarHuTHas | SIBjeHue DJIEKTPOMArHUTHOM MHIYKIMK. 3aKOH DJIEKTPOMarHuTHOM nHaykuuu. [Ipasuiio Jlenia.
WHIYKIUA Buxpesoe anexrpudeckoe nosue. 3/1C nHIAyKINH B IBHKYLIUXCS IPOBOAHUKAX. SIBIICHHE
caMOMHAYKIMU. THAYKTUBHOCTE. DHEPIrUsl MAarHUTHOTO MOJISl TOKA. DJIEKTPOMArHUTHOE I0JIE
Koumponvnana paboma Ne3 «dnekmpoounamuka, 2
Pa3znea 4 Konedanusi 1 BOJTHBI 6
Tema 4.1 Coneprkanue yueOHOro MaTepuasia 2
Mexannueckue ["apmonnueckue konebanus. CBoOoaHbIE MeXaHuUeckue kojebanusd. [IpeBpamienue suepruu npu
KoJeOaHus KoJie0aTeIbHOM JIBHKEHUU. MaTteMaTuueckuil MasTHUK. [Ipy>KuHHBIA MasTHUK. BbIHYy X 1eHHbIE
MexaHuuyeckue kosnebanus. Pesonanc.Ilonepeunsie v npo1oyibHbIE BOJIHBI. XapaKTEPUCTUKU BOJHBI.
3BYKOBBIE BOJIHBI. YJIbTPA3BYK U €r0 NIPUMEHEHUE
Tema 4.2 Coneprkanue yaeOHOro MaTepuasa 4
OnekTpoMarHuTHele | CBOOOIHBIE 3IEKTPOMArHUTHbIE Kosiebanus. [IpeBpalieHne SHeprun B KoJe6aTeIbHOM KOHTYPE.
K0J1€0aHus U BOJHBI | [Tepro/ cBOOOIHBIX SIEKTPHUECKUX KoeOanuii. @opmysa TomcoHa. 3aTyxaronme
JJIEKTPOMAarHuTHbIE KojeOaHus. BeIHy X AeHHbIE 3TeKTprueckue konedanus. [lepeMeHHblil TOK.
Pe3onanc B anexTpuueckoii nernu. ['eHeparop nepemeHHoro Toka. TpaHchopMaTopsl.
DNeKTpOMarHuTHbIC BOJHBI. CBONCTBA JIEKTPOMATrHUTHBIX BOJIH. OTKPBITHINA KOJIEOATEIbHBIA KOHTYD.
Onpitel . T'epua. M306petenue paauo A.C. ITonossiM. [loHsiTHe 0 pagnocBs3H.
Pa3gea 5 Ontuka 10
Tema 5.1 Coneprkanue yaeOHOro MaTepuasa 2
[Tpupona ceera Toueunslil uCTOYHUK cBeTa. CKOPOCTh pacCIpOCTPAHEHHUsI CBETA. 3AKOHBI OTPAXKEHUS U IPEIIOMIICHUS
ceera. [Ipunnun ['rolirenca. CostHeuHbIe U JIyHHBIE 3aTMeHUs. [lonHoe oTpakenne. JIMH3bL.
[TocTpoenue nzo0OpaxkeHus B muH3ax. Dopmyiia TOHKON JTMH3BI. Y BEIMUCHHUE JTUH3HI. [ 71a3 Kak
onrtuyeckas cuctema. Onruueckue npudbopsl. Teneckonsl
Tema 5.2 Coneprkanue yaeOHOro MaTepuasa 4
Bonnosrie coiicTBa | Mutepdepenims cBeta. KorepeHTHOCTh CBETOBBIX Jiydeil. IHTephepeHIys B TOHKUX IICHKAX.
CBETa Konbua Hetotona. Mcnonb3oBanue naTeppepeHiny B Hayke U TexHuke. Jludpakius csera.
Hudpaxuonnas pemetka. [lonspusanus nonepeunsix BoiH. [lonspusanus cera. [lonspoust.
Hucnepcus cera. Bunpl uznyuennii. Bunsl cnektpoB. CriekTpbl ucnyckanus. CeKkTpsl MOIIONICHUS.
CrnexrpanbHbiid aHanu3. CrieKTpaibHbIC KJIACCHI 3Be3/. YIIbTpadHoIeTOBOE U HH(PpaKpacHOe
u3nydyeHus. Pentrenosckue ayuu. Mx npupona u corictsa. [llkana 3J1eKTpOMarHUTHBIX U3JIY4EHHUI
Tema 5.3 Coneprkanue yueOHOro MaTepuaa 2
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CrenuainpbHas
TEOpHsI
OTHOCHUTCIIBHOCTHU

,ZIBI/I)KeHI/Ie coO CKOpOCTBIO CBCTaA. HOCTynaTBI TeOpI/II/I OTHOCUTCIIBHOCTHU U CJICACTBUA N3 HUX.
M HBapraHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe. DHeprus okosi. CBA3b MacChl U SHEPTUH
CcBOOOIHOM YaCTHIIE.

Koumponvnasa paooma Ne 4 «Konebanun u éonnvt. Onmuka, 2
Pa3zgesn 6 DiieMeHTHI KBAHTOBOW QU3NKHU 10
Tema 6.1 Coneprkanue yueOHOro MaTepuasa 4
KBanroBas ontuka | KsanTtoBas runoresa [lnanka. TemoBoe usinyuenne. KopmyckysipHO-BOTHOBO# ayanu3M. DOTOHBL.
I'mnoTesa ne bpoitsist 0 BOJIHOBBIX CBOMCTBAxX yacTuil. /[aBieHue ceeta. XMMHUECKOE JEHCTBUE CBETA.
Omnerte [1.H. Jlebenesa u H.M. BaBunosa. ®oroaddexr. YpaBaenue Dinmreitna ais Gpororddexra.
[Tpumenenue dororddekra
Tema 6.2 Conepkanue yaeOHOro MaTepuasa
®duszuka aToma u Pa3BuTHe B3rII10B Ha CTpOEHUE BellecTBa. MoJienu cTpoeHusl aTOMHOTO sijipa. Sl iepHast Mojiesb
aTOMHOTO siApa atoma. OmbITel . Pesepdopma. Mozens aroma Bogopoaa no H. bopy. KBanToBsie nmoctynarter bopa.
Jlazeppl. PairoakTMBHOCTB. 3aKOH paJuOAKTUBHOIO pacnaja. PaaroakTUBHbIE IPEBPALLICHHUS.
CrniocoObl HaOMIOACHNS U PETUCTPALMK 3apsKeHHBIX yacTull. CTpoeHrne aToMHoro siapa. SnepHast 4
SHEPreTHKa. DHEPreTUYeCKU BBIXOJ AJIEPHBIX peakiuil. ICKyCcCTBEHHas paJnOaKTHUBHOCTD.
[enenue Tsokenslx anep. YmpasiseMmas uenHas peakuus. SnepHsiii peaktop. TepMosaepHsii
cuHTe3. DHeprus 38e3/. [lomyuenne paaroakTUBHBIX M30TOINOB U UX MpUMEHeHue. buonornyeckoe
JICMCTBUE PaJNOAKTUBHBIX M3JIyYEHHU. DJI€MEHTAapHbIC YACTHUIBI.
Konumponvnana paooma Ne 5 «Keanmoeasa gpuzura 2
Paspnen 7 dBosnonus Beesnennoit 7
Tema 7.1 Coneprkanue yaeOHOro MaTepuasa 2
Crpoenue CoJiHeUHas cucTema: IJIaHeThl M MaJible Tena, cuctema 3emisi—JlyHa.
Conneynoi
CUCTEMBI
Tema 7.2 Coneprkanue yaeOHOro MaTepuasa 4
OBoJronMs Crpoenue u 3Bosorust Conaina u 38€31. Kimaccudukarnms 38371, 3BE3/1bI 1 MICTOYHUKU WX SHEPTHU.
Bceenennoii I"anaktrka. COBpeMEHHBIE NMPEJICTABIEHUS O CTPOSHUH U 3BOJIIOIIMK BeeneHHo
Ilpakmuueckan paooma Ne 5
«V3yueHue kapThl 3B€3IHOTO HEOA) 1
Ilpomesicymounana ammecmayun: oughghepenyuposannslii 3auem 3
BCETI'O: 88
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4. YCJIOBUS PEAJIN3AIIMA ITPOTPAMMBI YYEBHOMN JUCIIUTIJIAHBI

4.1. TpeOoBaHMs K MATEePHAJIbHO-TEXHHYECKOMY 00ecredeHuI0

Peanmuzanust mporpamMMbl  yueOHOW  JTUCHMIUIMHBI —TMPEATONaraeT HaJIMYHUEe
YU4eOHOro KJacca eCTeCTBEHHOHAYYHBIX THCIUNJIMH.

[ToaroroBka BHEAyIUTOPHOW pabOTHl JOMKHA OOECIEUUBATHCS JOCTYIIOM
KaXJoro oOydaromerocsi Kk 0a3zaMm MaHHBIX U OubmuoTeyHsiM (GoHgam. Bo Bpems
CaMOCTOSITeIIbHON TIOJATOTOBKH, 00YYarOIIUECs JOJKHBI ObITh 00€CIIeUeHBI JOCTYIIOM K
cetu MHTepHeT.

TexHuveckue cpeacTBa 00yyeHus :

Kommuiekt tabauil o MexaHuke, TEPMOJAMHAMUKE, DJICKTPOAMHAMUKE, ONITUKE U
KBAaHTOBOM (hU3WKE, DOJIEKTPOHHBIE TOCOOMSI 1O MEXaHHUKEe, TEPMOJIUHAMUKE,
AJIEKTPOJUHAMUKE, ONTHUKE W KBAHTOBOW (DM3MKE, KapTa 3BE3THOT0 HeOa, KOMILICKTHI
Pa3IaTOYHOIO JUJAKTUIECKOr0 MaTepuaia no Gpusnke.

4.2. O0mue Tpe0OOBAHUSA K OPraHM3alMH 00Pa30BaTeIbHON AeATEILHOCTH

OcBoeHne 00y4arOMMUMHUCS YICOHOW AUCITUTIIIMHBI MOKET TPOXOAUTH B YCIOBUSX
CO3/IaHHOW  oOpa3oBaTeNbHOM Cpefbl Kak B  00pa3oBaTeIbHON  OpraHU3alUH
(yupexxaeHur), TaKk W B OpPraHM3allusX, COOTBETCTBYIOIIMX MPOPUII0 yueOHOU
JUCIUTUTUHBI.

[IperiogaBanue y4eOHOW AUCIUIUIMHBI  JOJDKHO HOCHTH  IMPAKTHYECKYIO
HaIPaBJICHHOCTb.

Texyuuii 1 TPOMEKYTOUHBIH KOHTPOJb O0YUECHUS CKIAABIBACTCS U3 CJICIYIOIINX
KOMITOHEHTOB:

TEeKYUIHi KOHTPOJIb: ONpoc oOydYaromuxcs Ha 3aHITHSAX, MPOBEJICHUE
TECTUPOBAHMS, PEIICHUE 33/1a4 00YUAIOIIUMHUCS B TIPOIIECCE TPOBECHUS MPAKTUUECKUX
3aHATUHN U T.J.;

NMPOMEKYTOUHBIA KOHTPOJIb: U] depeHIIMPOBaHHBIN 3a4eT.

4.3. KagpoBoe obecnieuenne 00pa3zoBaTeibLHOM 1€ATEJIbHOCTH

TpeboBanuss k KBaIM(pUKAIMK TE€IarOTHUYECKUX KaJPOB, OCYIIECCTBIISIOMINX
peamuzamuto  ®I'OC  CIIO 1o  cnenMalbHOCTH  JIOJDKHA — 00eCTIeYMBAThCS
MeJarorTHYeCKUMU  KaJipaMH, HMEIOMUMHU CpellHee Mpo(eCcCHOHANIBHOE, BBICIIIEE
oOpa3oBaHHE, COOTBETCTBYIOIICE MPOMUIIO MpernoaBacMoil yuyeOHON IUCIUIUTUHBI.
[IpenogaBarenu moOJIy4aroT MAOMOJHUTENbHOE mNpodeccuoHaabHOe O00pa3oBaHHE TIO
nmporpaMMam TOBBIIIEHUS] KBaTU(UKAIIUM, B TOM YHCI€ B (OpME CTaXKHUPOBKH B
npO(HUIBHBIX OPTaHU3AIUAX HE PEXKe OJTHOTO pa3a B 3 JIeT.

4.4. Uupopmanuonnoe odecneuenne o0yyenusi. Ilepeyenb pekomMeHayeMbIX
yueOHbIX u3aannii, UHTepHeT-pecypcoB, 1ONOJTHUTEIbHOM JUTEPATYPbI
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Ilepeyenr pexkoMeHayeMbIX Yy4eOHbIX wu3aaHuili, HWHTepHeT-pecypcos,
JAONOJHUTEIbHON JTUTEPATyPbI

OCHOBHBIE UICTOYHUKH:

1. ®duzuka. 10 knacc: yueoHuk: 6a3oBbiit ypoBenb / I'. S. Mskumes, b. b.
byxosues, H. H. Corckuit; mox pen. I'. . Mskumesa. — 15-e uzn., nepepad. —
Mocksa: [IpocBemenune, 2023. — 432 c.

2. ®usuka. 11 knacc: yueoHuk: 6a3oBbiit ypoens / I'. 5. Msxkues, b. b.
byxosues, H. H. Corckuit; mox pea. I'. . Mskumesa. — 15-e uzn., nepepad. —
Mocksa: [Ipocsemenune, 2024. — 480 c.

I[OHOJIHI/ITCHBHBIC HNCTOYHHKMU:

1. HmutpueBa, B. @®. @usuka mia mnpodeccuid M CeHHATIbHOCTEH
€CTECTBEHHO-HAYYHOTO W TEXHUYECKOro mpoduiei: y4dyeOHMK I CTYJCHTOB
yupexaenuit CI1O / B. ®. ImutpueBa. — 10-e uzn., crep. — MockBa: Akanemus,
2023. — 496 c.

2. [Teperimkun, . M. ®@usuka. 9 kiacc. ba3zoBbiit ypoBens : yueOnuk / . M.
[leppiikun, E. M. I'yrauk, A. W. WBanoB. — 3-e u3n., mepepad. — Mockaa:
[Ipocsewmenune, 2023. — 352 c.



5. KOHTPOJIb ¥ OIIEHKA PE3YJIBTATOB OCBOEHUSI YYEEHOM

JUCLUTIJINHBI
KOHTpOHB )51 OILICHKAa PE3YJIbTATOB OCBOCHUA
OCYHICCTBIIACTCA MpCrnoaaBaTciicM Ipu IMPOBCACHUHU
MPAaKTUYCCKUX BaHSITHﬁ, TGCTHpOBaHHﬁ,

WHIMBUIyaJIbHBIX 3aJJaHUM, TPOEKTOB, UCCIEIOBAHUM.

yueOHOMI
KOHTPOJIBHBIX

Pe3yabTarnl 00yueHus

OcHoBHbBIE MOKA3aTeJIN OLlEeHKH!

@®opMbI U METObI
KOHTPOJISA

3HaTh

- poJib PUBHKH B COBPEMEHHOM
Hay4YHOW KapTUHE MUPA;

- GyHIaMEeHTaJIbHBIC (PU3UIECKUE
3aKOHBI U TEOPUU;

- OCHOBHbBIE METO/Ibl HAYYHOTO
MO3HAHMSL.

- MIOHUMaHue pU3nIecKon
CYIIHOCTH SIBJICHUH MUKPO- U
MaKpoMUpa;

- YBEPEHHOE UCITIOJIb30BAaHNE
3aKOHOB IIPH AHAJIN3€E MPOLECCOB;

- IPOBEJICHNE U3MEPEHUM U OLIEHKa
[OTPELIHOCTEM.

- GpOHTATBLHBIN OIPOC;
- TECTHPOBAHNUC;
- OHCHKAa KOHTPOJIbHBIX

paboT.

YMmerhb

- pacquHLIe U KAQUYCCTBCHHBIC
Bajaun (PU3NIECKOTO COACPIKAHUS.

- BBIOOp BEpHOU (pU3ndecKoit
MOJI€JIM U TOUHOCTh PacyeToB.

- IPOBEPKA NPAKTUYECKUX
paboT; 3a4€ET C OLICHKOM.

JTUCITUTUTHHBI
pabor,
a TaKXe BBIMOJHEHUS OOyYarOUMUCS




