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PaGouas nporpamma y4eOHOM AUCHUIUIMHBI pa3paboTaHa Ha OCHOBE!
- [Ipuka3z Munucrepcrsa npocsemenus Poccuiickoii ®@enepannu ot 23 HosOps 2022 r. Ne 1014 «O6
yTBepxkaAcHUH (henepaabHO 00pa30BaTENbHOM MPOTPAMMBI  CPEIHETO OOIIero oO0pa3oBaHUS)
(3apeructpupoBaH MunucTepcTBoM rocTuInu Poccutickort @enepamuu 22.12.2022 r. Ne 71763);
- IlpumepHoit paboueil mnporpamMmbl oO0IIe00pa3OBaTeIbHON JAUCHMIUIMHBL "®duzuka" s
npoecCHOHANLHBIX 00pa30BaTENbHBIX OpraHm3aiuii, pekomeHaoBanaon @DI'BOY IO «UPIIOy,
yTBep)KAEHHON Ha 3aceqanuu CoBeTa MO OLEHKE COAEp)KaHUS M KauecTBa IMPUMEPHBIX pabodmx
porpamm;
-  ®depgepanbHOr0 TOCYIAPCTBEHHOTO oOpaszoBarenbHoro cranpapra (mainee — PI'OC) cpemnero
MpOoECCHOHAIBHOTO 00pa30BaHUsl MO MPOTrpaMMe IMOATOTOBKH KBaTU(UIUPOBAHHBIX paboOyuX,
ciayxamux 1o npopeccun 35.01.15 Mactep nmo peMOHTY U 0OCTY>KUBAHUIO SJIEKTPOOOOPYAOBaHUS B
cenbekoM xo3siiicTBe (IIpuka3z MunucrepctBa npocsemienus Poccuiickoit ®enepauuu Ne 355 ot 24
Mmas 2022 1)
Oprannzanus-pa3padoTyuk:

roCyJapcTBeHHOE O0/KEeTHOE IMpodeccHoHabHOE 00pa30BaTeNbHOE YUpekieHne bupckwuii
MHoronpoduibHbI npodeccroHanbublil komiemk (manee ['BIIOY bupckuit MHOrompoduabHBINH
pohecCHOHANBHBIN KOJIEIK)

Pa3patGorumnku:
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1. O0masi  xapakTepucTHKa TNpUMepHOH  paldoueii  MpPorpamMmbl
001eo0pa3oBaTeIbHOM TUCHUILINHBI

Ob6meoOpa3oBatenpHas guctuiinHa «Dusukay  sABIIETCs  00s3aTENBHOM  YacThIO
00111€00pa30BaTENLHOTO IUKJIA 00pa3oBaTeIbHON MporpaMmbl B cooTBeTcTBUU ¢ PI'OC
CIIO mno cmnemuamsHOCTH 35.01.15 Macrep 1o peMOHTY H  OOCIYKHBAaHUIO
3JCKTPOOOOPYAOBAHMS B CEJILCKOM XO3SIICTBE

1.2. Heau 1 miIaHupyeMblie pe3yabTAaThl 0CBOCHUS M CIUILINHbI:

1.2.1. leau a(ucHUNINHBI:

Copepxanue mporpaMMbel  oOuieoOpa3oBareinbHOM — AucCUUIUIMHBL  Du3nka
HaIpaBJICHO HA IOCTHKEHUE CIEIYIOUIUX IEJIeH:

° (I)OpMI/IpOBaHI/Ie y o6yqa}om14xc;1 YBEPCHHOCTU B MLICHHOCTU 06p8_30BaHI/I$I,
3HAYUMOCTH (1)I/ISI/II-IGCKI/IX 3HAHUM IS COBpPCMCHHOT'O KBaJH/I(bI/IIII/IPOBaHHOFO crienyaincra
IIpH OCYHICCTBJICHHUU €TO HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH,

® (HOopMHUPOBAHHE ECTECCTBCHHO-HAYYHOW IPaMOTHOCTH;

® OBJIAJICHHE CHEIU(UUECKON CUCTeMON (PU3NYECKUX MTOHATUH, TEPMUHOJIOTHEH U
CHMBOJIMKOM;

® (OCBOCHHE OCHOBHBIX (I)I/ISI/I‘ICCKI/IX Teopnﬁ, 3aKOHOB, SaKOHOMepHOCTeﬁ;

® OBJIQJICHME OCHOBHBIMH  METOJAMU  HAyYHOrO  [IO3HAHUSA  I[PUPOABI,
UCHOJb3yeMbIMU B (pu3uke (HaOOJeHNe, ONKCaHUe, U3MEPEHUE, BhIBIKEHUE TMIIOTE3,
IIPOBEJICHUE IKCIIEPUMEHTA);

® OBJIAICHUC YMCHUIMMU 06pa6aTBIBaTB JaHHBIC OKCIICPUMCHTA, 0OBACHATH
IMOJIYYCHHBIC PE3YyJIbTATHI, YCTaHABJIMBATh 3aBUCHUMOCTH MCXKIAY (bPISI/I‘IeCKI/IMI/I
BCINYNHaMH B Ha6J'IIO,I[aeMOM SBJICHHUH, ACTIaTh BBIBOJBI,

® (¢QopMupoBaHHE YMEHHUS pemath (U3NYECKUE 3aJayd  pa3HbIX YpOBHEU
CJIOXKHOCTH;

® pa3BHUTHE T[I03HABATEIBHBIX HWHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEN B TIpollecce MPUOOPETEHUs] 3HAHUW C HCIOJIB30BAHUEM Pa3IMYHBIX
HMCTOYHUKOB HH(OpPMAIMK U COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTUH; YMEHUH
dhopmynupoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIMIO 110 OTHOIIEHUIO K (hU3MUECKOM
nH(pOpMaIINH, TOTYy4aeMON U3 Pa3HbIX HCTOYHUKOB;

® BOCNHTaHUE YyBCTBA FOPJOCTHU 32 POCCUICKYIO PU3NYECKYIO HAYKY.



1.2.2. Ilnanupyemblie pe3ybTaTbl OCBOCHHUsI 001e00pa3oBaTe/bHON AUCHUILIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe

oroc Ccoo
O6mme xommnerennuu (nainee — OK) m mpodeccunonansubie komrereHnuu (naigee — [1K) ®I'OC CIIO B cOOTHECEHHH C JTMYHOCTHBIMH,
MeTanpeIMETHbIMU u IIpeIMETHBIMU pe3ysbTaTaMu o0y4yeHus 6a30B0Oro YPOBHS (nanee — I1P6)
dI'OC COO npencraBieHbl B TaOIUIIE:
Kon I[InanupyeMble pe3yJbTaThl 0CBOEHHS IPOrPaMMBbI MO JUCHHUIIJIMHE
U HAaMEHOBaHHe
(popmupyembIx Oo0mue JucuMIniMHaApHbIe
KOMIIeTeHIU i

OK 01. Beibupatb
CIIOCOOBI perIeHHs 3a/1a4
npodeccnoHanbHOM
JeSITEITIbHOCTH
MPUMEHUTEIHHO

K Pa3InYHBIM
KOHTEKCTaM

JImgHOCTHEIC PE3YyIbTAaTbl AOOJDKHBI OTpaXaTb B YaCTU
TPpyAOBOTO BOCIIUTAHUA:
- TOTOBHOCTBH K TpyAy, OCO3HAHHWEC LNCHHOCTHU MAaCTCPCTBA,

Tpyaomooue;

- TOTOBHOCTH K aKTUBHOU JCATCIIBHOCTHU
TEXHOJIOTUIECKOM

" COIHAITbHOM HaIpaBJICHHOCTH, CIIOCOOHOCTh
WHUIIMAPOBATh,  IUIAHUPOBATH W CaAMOCTOSITEIILHO

BBITIOJTHSATE TaKYIO JIESATCIIBHOCTD;
- HMHTEpec K pa3nu4yHbIM cdepam mnpodeccHoHaTbHON
JIEATEIBHOCTH,

- TOTOBHOCTb M  CHOCOOHOCTH K  0Opa3oBaHHUIO
¥ caM000pa30BaHUIO Ha MPOTSHKCHUH BCEH KH3HMU;
MeTtanpeamMeTHble pe3ynbTaThl TOJKHBI OTPaXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
[M03HABATEIIbHBIMU JCHCTBUSIMH:

a) 0a30BBIC JJOTUYECKHE ICHCTBUS:

CaMOCTOSITENNLHO  (POPMYIHPOBATH M  aKTYaIM3UPOBATH
mpooiemMy, paccMmaTpuBaTh ee BCECTOPOHHE;
yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUS
JUIsL  CpaBHEHHWs, KilacCHpUKAIMK W 0OOOIICHUS;
OTIPECIISATh IIeNIM JACSATeIbHOCTH, 3aJaBaTh MapamMeTpbl U

I[IP6 1. CdopMUPOBAaHHOCTD TPEACTABICHUH O POJIH
U MecTe (PU3MKM U aCTPOHOMUHU B COBPEMEHHON Hay4HOM
KapTUHE MHpa, O CHCTeMooOpasyromell ponn (Gu3nkn
B Pa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKH U COBPEMEHHBIX

TEXHOJIOTHI, O BKJIAJE€ POCCUWCKUX U 3apyOeKHBIX
yueHbIX-(QU3UKOB B  pa3BUTHUE HAyKW; ITOHMMaHUE
(GU3MYECKON  CYIIHOCTHM  HAOJMIOMaeMbIX  SIBICHUH

MUKpPOMHpPA, MAaKpOMHMpa U MEramupa; MOHUMaHHUE POJIH
aCTPOHOMUU

B MPAaKTHUYECKON JEATEIBHOCTH YEJIOBEKA U JaJbHEHIIEM
HAayYHO-TEXHUYECKOM  pa3BHUTHUH, poinu ¢bu3uKku
B (opMupoBaHMM Kpyro3opa M  (QYHKIHMOHAIbHOM
rPaMOTHOCTH 4YeJOBEKa Ul pELIeHUS MPaKTUYECKUX
3ajad4;

I[IP6 2. CdopMUPOBAaHHOCT, YMEHUH pacroO3HaBaTh

dbusznueckue  sABiIeHHs ~ (TIpolecchl) U OOBSACHATH
WX Ha OCHOBE W3YYCHHBIX 3aKOHOB, pPaBHOMEPHOE
U PaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE  JBUKCHHE,

CBOOOJTHOE TaJieHWE TeJN, JBIKEHHE IO OKPYKHOCTH,
WHEpLHs,  B3aUMOJICHCTBHME  Tel,  KolebareiabHOe
JIBIDKCHHE, PE30HAHC, BOJHOBOE IBIDKeHUE; AUddy3us,
OpOYHOBCKOE JIBI)KEHUE, CTPOCHUE KHUIKOCTEH U TBEPIBIX




KpUTEpHUH
WX  JIOCTH)KCHHS,
MIPOTUBOPEUHS

B PAaCCMaTPUBACMBIX SIBJICHHSX

0) 60a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BIQJACTh HaBbIKAMHU Y4COHO-HCCIIEAOBATEILCKON U
MPOCKTHON  JIEATEIBHOCTH, HABBIKAMH  pa3pelieHus
npo0OJem;

- BBIABIATH

BBIABJIIATH 3dKOHOMCPHOCTH n

HpI/I‘-II/IHHO'CJIeI[CTBeHHI)IC CBs3H nu
aKTyaJM3UPOBATh 3a/Jady, BBIABHraTh THIIOTE3y €€
peHICHI/IH, HaXOIUThb apFYMeHTI)I JIA OTOKa3aTeJIIbCTBA
CBOMX YTBEP)KICHHUH, 3a1aBaTh MapaMeTpbl U KPHUTEPUHU
pelIcHMS;

- aHAJIM3UPOBATh MOJYYCHHBIC B XOJ€ PCHICHUS 3aaa4uM
pe3y.HbTaTI>I, KpI/ITI/I'-ICCKI/I OLCHUBATh HUX I[OCTOBCpHOCTB,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- YMeTI) HepeHOCI/ITB 3HAHUS B HOSHaBaTeHLHYIO 158
MPAKTUYECKYIO YaCTH KU3HEICATEIILHOCTH;

- YMGTB I/IHTerI/IpOBaTI) 3HAHUS U3 paSHBIX Hpe)]MeTHI)IX
oOIacreii;

- BbIJABUI'aThb HOBBIC HJICH, HpCI[J'IaFaTI) OpI/IFI/IHaJIBHI)Ie
MOJIXO/IBI M PEIIICHHS,

- HpOHBJ’IfITI) CHOCO6HOCTB X HCIIOJIB30BAHUA B
MO03HABATEIBHOM U COLUAIILHOM MPAKTHUKE

TeN, W3MEHeHWe o0bemMa Teld MpH  HarpeBaHUHU
(oxJlaxxaeHuu), TEIJIOBOE PpaBHOBECHE, HCIIApPEHHE,
KOHJICHCALlUs, IUJIaBJICHUE, KpUCTAUIM3alUs, KHUIICHHE,

BI&XHOCTh BO3[yXa, CBS3b CpEeOHEH KHHETHYECKON
SHEPTUU TEIUIOBOTO JBIXKEHUS MOJIEKYN C aOCONIOTHOM
TEMIIEpaTypOi, IOBBIIICHHE JMaBJICHUS Tra3a HpU €ro
HarpeBaHuu

B 3aKpbITOM COCyZA€, CBS3b MEXAY IapaMeTpaMu
COCTOSIHMSI Ta3a B H3OMPOIECccax; JJICKTPU3AIMs Ted,
B3aUMOJICHCTBHE 3aps]OB, HarpeBaHHWE MPOBOJAHUKA C
TOKOM, B3aMMOJCHCTBHE MAarHUTOB, 3JEKTPOMArHUTHAs
UHIIyKIUS, AEHCTBHE MAarHUTHOTO TOJIS Ha MPOBOJHHK C
TOKOM

U JBIXKYIIUICA 3apsij, dJIEKTPOMAarHUTHBIE KOJIeOaHUs
U BOJIHBL, TPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpa’keHHe, TpeloMiIeHHe, UHTeppepeHIrs, AUPpaKIus
" TOJISIPUA3ALINS CBeTa, JICTIEPCHS CBETA;
dorosnexTpuueckuit  3pdexr, CcBETOBOE  JaBlEHHE,
BO3HMKHOBEHHWE JIMHEHYATOrO CIIEKTpa aroma BOJOpOJa,
€CTECTBEHHasl U MCKYCCTBEHHAs paJIMOaKTUBHOCTbD;

[IP6 3. BnageHue ocHOBOMOJIAralOMUMU (HU3UIECKUMU
NOHATUSIMM M BEJIMYMHAMH,  XapaKTepU3YIOLIUMHU
¢dusnveckre mporecchl (CBI3aHHBIMH C MEXaHWYECKHM

JABHWXKCHHUECM, BSaHMOHCﬁCTBHCM TCII, MCXaHUYCCKUMU
KOJICOAHHSIMU n BOJIHAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMUA npoueccamu;,

SJICKTPUYCCKUM W MArdvTHBIM IIOJISIMU, SJICKTPHYCCKUM
TOKOM, 3JICKTPOMAarHuTHbBIMUA KOJIE0aHUsIMH U BOJIHAMH,
OIITUYCCKUMH  ABJICHUAMH, KBAHTOBBIMHU ABJICHHUAMU,
CTPOCHUCM aTOMa U aTOMHOTI'O d4pa, paIII/IOElKTI/IBHOCTBIO);
BJIaJICHUC OCHOBOIIOJIararonmmuMun ACTPOHOMHNYCCKNMU
MOHATHUAMU, IMMO3BOJIAIOIMIUMHA XapAKTCPU30BATh MPOUCCCHI,
MPOUCXOAAINNE Ha 3BE3daX, B 3BC3AHBIX CHCTCMaX,




B MEXTaJlaKTUYECKOW cpese; NBIKEHUE HEOECHBIX Tel,
SBOJIIOIHIO 3Be3]1 M BeelrenHoi;

I[IP6 4. BnaneHue 3aKOHOMEPHOCTSAMH, 3aKOHAMHU
U TeopusMH (3akoH BcemupHoro Tsrorenms, I, I u III
3akOoHbl HbIOTOHA, 3aKOH COXpaHEHHUS MEXaHMYECKOU
SHEPIrUM, 3aKOH COXPaHEHUs MMIYJbCa, [PUHLHNII
CyNepIo3UIuu cul, MNPUHIMUII  PAaBHOIPABHOCTH
MHEPUUAIbHBIX  CHCTEM  OTCYU€Ta;  MOJIEKYJISpPHO-
KHHETHYECKYI0 TEOPHIO CTPOCHHUS BEIECTBA, Ta30BBIC
3aKOHBI, TEpPBBIA 3aKOH TEPMOJMHAMHKH;  3aKOH
COXpaHEHHUs IJIEKTPUUECKOro 3apsina, 3akoH KyioHa,
3akoH OMa s ydyacTka menu, 3akoH OMa I MoJaHOU
ANEKTPUYECKON 1enu, 3akoH J[xoyns - JleHna, 3akoH
AJIEKTPOMArHUTHOM  MHAYKLHMHM, 3aKOH  COXpaHEHUs
SHEPTUM, 3aKOH MPAMOJIMHEHHOTO pacHpoCcTpaHEHUs
CBETa, 3aKOH OTPAXKEHUS CBETA, 3aKOH IMPEIOMIICHUS
CBETA; 3aKOH COXPAHEHHWS JHEPruH, 3aKOH COXpaHEHHUS
HMMITYJIbCa, 3aKOH COXPAHEHHUs SJEKTPUUYECKOIo 3apsna,
3aKOH COXpaHEHUs] MAacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaArOAKTUBHOTO pacmajna); YBEpPEHHOE
HCIIO0JIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH MpU aHaATTN3e
(bu3MYECKUX SIBICHUN U TPOIIECCOB;

[IP6 6. BrmameHue OCHOBHBIMH METOJAMH HAYyYHOTO
MO3HAHUS, WCHOJIb3YeMbIMH B (U3HUKE: TPOBOJIUTH
MpsSIMbIE U KOCBEHHBIC M3MEpPEHUs (PU3NIECKUX BEIIMYHWH,
BBIOMpasi ONTUMANILHBIN CMIOCOO M3MEPEHHs] U HCIOINb3Ys
W3BECTHBIE METOJIbl OLICHKM IOTPEIIHOCTEN W3MEpEHUH,
MPOBOANTh HCCIEAOBAHUE 3aBUCUMOCTEH (PH3UUIECKUX
BEITNYUH

C WCIOJNB30BAaHHEM TMPSIMBIX H3MEPEHUH, OOBIACHATH
MOJTYdeHHBIE  PE3yNbTaThl, HCHOJIB3yS  (HU3UUECKUE
TEOpUM, 3aKOHbl U TOHATUSA, U JIeNaTh BBIBOJBL;
co0Jr01aTh paBmiIa OE30MaCHOTO TPY/Ia MPU MPOBEICHUN




UCCIIEA0BAHUN

B paMKax Yy4eOHOro DJKclepuMeHTa U  ydeOHo-
UCCJIEIOBATENIbCKON JESATEIBHOCTH C HCIIOJIb30BAHUEM
U(POBBIX U3MEPUTENBHBIX YCTPOICTB U J1aOOPATOPHOIO
obopynoBanusi;  CHOPMUPOBAHHOCTH  MPEICTABICHHIA
0 METoAaxX TMOJyYEeHHUs] HAyYHBIX aACTPOHOMHUUYECKHUX
3HAHUM;

[TP6 7. ChopMUpOBaHHOCTH YMEHHUS pEIIaTh pacueTHhIC
3aJaud € SBHO 3aJaHHOM (U3MYECKOM MOJEIblo,
UCIONB3YS (DPU3MUECKHUE 3aKOHBI U MPHUHIIMUIIBI; HA OCHOBE
aHaJM3a yCJIOBHUS 3a/1a4M BHIOMPATh (PU3NUECKYIO MOJIEIb,

BBIICJIATh  (DU3UYECKUE  BEIMYMHBI W (OPMYIIBI,
HE00XOINMEIE

JUISL €€ pCIIeHHUs, IMPOBOJUTh pacueThl U OICHHBATh
pEUTbHOCTh  TMOJYYCHHOTO  3HAYCHHUS  (U3HYCCKOU

BEJIMYMHBI; PEIIaTh KauyeCTBEHHBIE 3a/aud, BBICTpauBas
JIOTUYECKH HEMPOTUBOPEUMBYIO LEMNOUYKY PpaCCyKICHHM
C ONOpOM HAa H3YYCHHBIE 3aKOHBl, 3aKOHOMEPHOCTHU
1 GU3NYECKUE SIBICHUS

OK 02. Ucnons3oBaTh
COBpPEMEHHBIE CPEICTBA
MIOMCKa, aHaJIM3a

Y MHTEPIIPETALNT
uHpopMaIuu

1 “HGOPMaAIIMOHHbIE
TEXHOJIOTUU

JUTSL BBITTOJTHEHWMS 33149
npodeccnoHaNbHOMI
JeSTEeTbHOCTH

JIM4HOCTHBIE pE3yNbTaThl AOJDKHBI OTpaXkaTb B 4YacTU
LIEHHOCTH HAyYHOTO MO3HAHUS:

- c(OPMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKl M OOIIECTBEHHOM TMpPaKTHKH, OCHOBAHHOTO Ha
JManore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa

B MOJIUKYJIBTYPHOM MHPE;

- COBEpIIECHCTBOBAaHME SA3BIKOBOM M  YHUTATEJIbCKON
KYJIbTYpPBbI KaK Cpe/ICTBAa B3aUMOACHCTBHS MEXY JIIOAbMHU
Y TIO3HAHMSI MUPA;

MeTtanpeameTHble pe3yibTaThl TOJKHBI OTPaXKaTh:
OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
ITO3HABATEJIbHBIMU ICHCTBUSIMU:

I[IP6 5. YMeHue yuuThIBaTh TPaHULBl TMPUMEHEHHS
M3YYEHHBIX (DU3MUYECKUX MOJENel: MaTepualibHas TOYKa,
MHEpLUalibHasi CUCTEMA OTCYETA, UJICATbHBIN ra3; MOJEIH
CTPOEHHUS Ta30B, XKUJKOCTEH M TBEPHABIX TEJ, TOUCUHBIN
JNIEKTPUYECKUN  3apsAn,  sAAepHas  MOJECIb  aToMa,
HYKJIOHHAas MOJENIb AaTOMHOIO sJapa NpH PELIECHUH
¢du3nyeckux 3aaay;

I[IP6 9. CdopmupoBaHHOCTH COOCTBEHHOW TO3UIIUU
110 OTHOILEHUIO K (PU3NUECKO HH(OpMaIUH, MOTydaeMOit
U3 pa3HbIX UCTOYHUKOB, YMEHHH HCIIOIb30BaTh IU(pOBHIE

TEXHOJIOTUHI TUISL NIOMCKa, CTPYKTYpUPOBaHUS,
MHTEpPIIpETallu U TpeACTaBlIeHUus y4eOHOH M Hay4yHO-
HOIYJISIPHOM uHpOpMaLnH; pa3BUTHE YMEHUH

KPUTHYECKOT0 aHAJIM3a MoIy4aeMoi HHpopMauu




B) paboTa ¢ nHpopMaIuei:

- BJaJETh HAaBbIKAMHU MOJYYCHUS HHPOPMAIMUA |3
HUCTOYHHUKOB pasHbIX THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBIIATH IMOWCK, aHAIW3, CHUCTEMATH3AIMI0 U
MHTEpHpeTannio HHPOPMALIUU Pa3IMYHBIX BUJOB U (OpM
[PE/ICTaBIICHHUS;

- UCIIOJIb30BATh cpezacTBa HHGPOPMAIIMOHHBIX
U KOMMYHHKAI[HOHHBIX  TEXHOJOTMH B  PCIICHUU
KOTHUTUBHBIX, KOMMYHHKATHUBHBIX W OpPraHU3allMOHHBIX
3a71a4 ¢ COOJII0ICHHEM TPeOOBaHUI S)PrOHOMUKHU, TEXHUKH
0€30MaCHOCTH, TUTUEHBI, PECypCOCOEPEIKEHUS, TPABOBBIX
M OTUYECKHX  HOPM, HOpPM  HH(OPMAIMOHHON
0€30MMacCHOCTH

OK 03. IlnanupoBath

U pealn30BbIBATH
cOOCTBEHHOE
npodeccuoHanbHOe

U JINYHOCTHOE pPa3BUTHE,
PEIIPUHIMATEIHCKYIO
JesITeTbHOCTD

B Npo¢eCCHOHATBHOU
cdepe, UCTIOTB30BATh
3HaHMA 10 IPaBOBOM

U (UHAHCOBOM
IpPaMOTHOCTH

B Pa3IMYHBIX
KU3HEHHBIX CHTYaIUsIX

JImuynoCTHEIE pe3yyibTaTbl AOJDKHBI OTpaXaTb B YaCTH
IIYXOBHO-HpaBCTBeHHOFO BOCIIUTAHUS.

- CHOCO6HOCTB OLCHUBATL CUTyaAllUIO W IIPUHHUMATDb
OCO3HAaHHBIEC pENICHUs, OPHEHTHUPYICh HA MOpPAJIILHO-
HPaBCTBCHHBIC HOPMBI
U LIEHHOCTH,

-OCO3HAHUC JIMYHOI'O BKJIAJ B IMOCTPOCHUC YCTOI\/'I‘{I/IBOFO
Oynywero;

MeTaHpe,I[MeTHBIe PE3YIbTAaThl AOJIKHBI OTpaXXaTh:

OsBnageHue YHUBEPCATbHBIMHU peryJIsTUBHBIMU
JIEHCTBUSIMU

a) CaMOOPTaHU3AITHUS:

- CaMOCTOATENIbHO  OCYILIECTBISATh  [O3HABATEIbHYIO
NEeSATEeTbHOCTh,  BBIABJIATH  MPOOJEMBbI, CTaBUTh U

(dhopMynupoBaTh COOCTBEHHBIE 337]a4l B 00pa30BaTeIbHON
ESITENLHOCTH

Y KU3HEHHBIX CUTYalLHSIX;

- CaMOCTOSITEJIBHO COCTaBJISITh IIJIAH PEIICHUsT MPOOIeMbI
C yY4eTOM UMEIONINXCA  PecypcoB, COOCTBEHHBIX
BO3MOXXHOCTEW U MPEANOYTECHUI;

I[IP6 9. CdopMUPOBAaHHOCTH COOCTBEHHOM IMO3HIIUU
110 OTHOIIECHUIO K (PU3NIECKOH H(OpMAIHH, TIOTyIaeMOn
U3 Pa3HbIX UCTOYHUKOB, YMEHUH UCIOIb30BaTh U(POBLIE

TEXHOJIOTHH JUTS IIOMCKA, CTPYKTYPUPOBAHMS,
UHTEpHpeTallud M NpeICTaBiIeHUs y4eOHOW M Hay4HO-
MONYJIIPHON uH(pOopMaIuu; pa3BUTHE YMEHUH

KPUTHYCECKOT'O aHaJIn3a HOHy‘I&CMOﬁ I/IH(l)OpMaI_II/II/I




0) CAMOKOHTPOJIb:

UCIIOJIb30BATh MPHEMbI peICKCHH sl OLICHKH CHTYallHH,
BBIOOPA BEPHOTO PEILICHHS;

- YMETh OLICHMBaTh PHCKH M CBOCBPEMEHHO NPHHHMATh
peIICHUSA MO UX CHUKCHHUIO

OK 04. 3ddextuHO
B3aMMO/ICVICTBOBATh
u paboraTth
B KOJUICKTHBE
1 KOMaHjie

JInyHOCTHBIE pe3yabpTaThl JOJDKHBI OTpaXkaTb B YacTH
LIEHHOCTH HAy4YHOTO ITO3HAHUS:

-OBJI/ICBAHHE HABBIKAMHU Y4eOHO-HMCCIIEeI0BATENbCKOM,
MPOEKTHOM U COLMATIbHOM JIEATEIIbHOCTH;
MeranpeameTHble pe3yiabTaThl JOJKHBI OTPAXKaTh:
OBnaneHue  yHUBEpPCAIbHBIMU  KOMMYHUKATHBHBIMU
NEUCTBUSIMU:

0) COBMECTHAs e TCIIbHOCTD:

- MOHMMAaTh M MCHOJb30BaTh MPEUMYLIECTBA KOMaHIHOU
Y UHAMBU1yaJIbHOM paboThI;

- BBIOMpaTh TEMAaTUKYy U METOAbI COBMECTHBIX JEHCTBHIMA
C y4yeToM OOIIMX HMHTEPECOB M BO3MOKHOCTEH Ka)J10TO
YJIeHA KOJIJIEKTUBA;

- [pUHUMATh IL€IM  COBMECTHOM  JESTENbHOCTH,
OpPraHM30BBIBATE U KOOPJAWHUPOBATh ICHCTBHUS IO €€
JOCTHKEHMIO: COCTaBIIATh IUIAH JACMCTBUM, paclpeneisiTh
poaM € y4eToM MHEHUH YYacCTHHMKOB, OOCYXIaTbh
pe3yJIbTaThl COBMECTHON pabOTHI;

-OlICHMBATh KauyecTBO CBOETO0 BKJIaJa M KaXJ0ro
y4acTHMKAa KOMaHAbl B  OOmMIA  pe3yiapTaT  TIo0
pa3paboTaHHBIM KPUTEPHUSIM;

OsnanecHne YHUBEPCAIbHBIMU PETYJISITUBHBIMU
JIEHCTBUSIMU:

T') IPUHATHE ce0s U APYTUX JIIOJICH:
- OPUHUMAaTh MOTHBBI U aprYMEHTBHI APYTHX JIOJEH MpHU
aHaAJIN3€ PE3YJIHbTATOB JIEATEILHOCTH

I[TP6 10. OBnageHwe yMeHUSAMH paboOTaTh B TPYIIIe
C BBIOJIHEHMEM  PA3JIMYHBIX  COLMAIBHBIX  POJICH,
IUIAHUPOBATh paboty TPYIIIBL, paIoHaIbHO
pacnpenensiTh NEeSTeTbHOCTh B HECTaHIAPTHBIX
CUTyallUsX, aJeKBAaTHO OICHUBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIIBI
B pEIlIEHUE paccCMaTpUBAEMOU MPOOIEMBI

OK 05. OcymiecTBasiTh
YCTHYIO ¥ TUCHBMEHHYIO

JIngHOCTHEIE PE3YyIbTAaTbl OOJIKHBI OTpaXaTb B 4YaCTU
9CTCTUYCCKOI'O BOCIIMTAHUA:

I[TP6 1. CdopMUPOBaHHOCTb TNPEACTABICHUH O POJIH
1 MecTe (U3UKH U aCTPOHOMHUH B COBPEMEHHOW HAy4YHOU
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KOMMYHUKAIIUIO HA
rOCYJJapCTBEHHOM SI3bIKE
Poccutiickoit ®enepanun
C y4eToM 0cOOeHHOCTEH
COLUAJILHOTO U
KYJIETYPHOI'O KOHTEKCTa

- ACTETUYECKOE OTHOILIECHHUE K MHPY, BKIIOYAs ICTETUKY
ObITa, HAYyYHOTO M TEXHUYECKOI'O0 TBOPYECTBA, CIOPTA,
Tpyna

M OOILIECTBEHHBIX OTHOILIEHU;

B 00JIaCTH MAaTPHUOTUIECKOTO BOCITUTAHMSI IPOSIBIISATH:
-IICHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM,
HMCTOPUYECKOMY M MIPUPOJHOMY HACIENIUIO, TAMSITHUKAM,
TpaguiusM HapoaoB Poccum, moctmxeHusim Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPY/E;
MeTtanpeameTHble pe3yiabTaThl JOJKHBI OTPaXKaTh:
OBnazeHue  yHUBEPCAJIbHBIMHM  KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

a) obuieHue:

- OCYIIECTBJIATh KOMMYHHUKAIIMU BO BCEX chepax KU3HH;

- Pa3BEpHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS
C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

KapTUHE MHpa, O CHUCTEMOOOpasyromieil poiu QUMK
B Pa3BUTHH €CTECTBEHHBIX HAYK, TCXHUKU M COBPEMEHHBIX
TEXHOJIOTUH, O BKJIAJAC POCCHUCKHX M 3apyOe)KHbBIX
YUYCHBIX-QU3MKOB B  pa3BUTHE HAYKH; [OHHUMaHHE
GU3MYECKON  CyIIHOCTH  HAONIOJAeMBIX  SIBJICHUMN
MHKPOMHpPa, MaKpOMHUpa ¥ MEramupa; MOHHUMaHHE POJIU
aCTPOHOMHUU

B MMPAKTUYECKOU JESITEILHOCTH YEIOBEKAa M JabHEUIIIeM
Hay4YHO-TEXHUYECKOM pa3sBUTHH, ponn buznkn
B (GOpMHpOBaHHM Kpyrozopa #  (DYHKIHOHAIbHON
rpaMOTHOCTH YCJIOBCKA [JIsI PCHICHUA MMPAKTHYCCKUX
3a1a4

OK 07. ConeicTBOBaTH
COXPAHEHHUIO
OKpY>Karollen cpebl,
pecypcocOepexeHuto,
MIPUMEHSTH 3HaHUSI 00
U3MEHEHUH KIIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
IIPOU3BOJICTBA,

3¢ heKTUBHO
JENCTBOBATH

B UPE3BBIYAIHBIX
CUTYaLUsAX

JImgHOCTHEIC PE3YIbTAaThl OOJIKHBI OTpaXXaTb B YaCTH
9KOJOTHYCCKOT'O BOCIIMTaAHUA

- c(OPMUPOBAHHOCTb  DKOJOTUYECKOW  KYJIBTYpHI,
MMOHUMAaHHE BIIUSIHUSA COIMAIbHO-3KOHOMUYECKHX
MPOLECCOB HAa COCTOSHUE NPUPOJHOW W COUUAIBHOU
Cpensl, OCO3HaHUEe rJ100aTBEHOTO XapakTepa
9KOJIOTUYECKHX MPOOIIEM;

- IUIAaHUPOBAaHME W  OCYIIECTBICHHE JCHCTBUU B
OKpY)Xalollle cpelle Ha OCHOBE 3HAaHUS  LEJed

YCTOWYUBOI'O Pa3BUTHS YEJIOBEYECTBA;
AKTUBHOE HENpPHATHE JEUCTBUM, NPUHOCSIIIUX BpEI
OKpY’KaIollleH cpese

I[MIP6 8. CdopMuUpOBAaHHOCTH YMEHUS MNPUMEHSTH
MOJIyYeHHbIE  3HAHHUA N OOBSCHEHUS  YCIOBHIA
NMPOTEeKaHUs (U3MYECKHX SBICHHM B MPUPOAC W JUIS
OPUHATHS TPAKTUYECKUX PEHICHUH B TOBCEAHEBHOU
KU3HH JIJIs1 0OecTieueHnsi 6€30MacHOCTH MPU 0OpaIeHUH ¢
OBITOBBIMU TIPHOOpPAMU W TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHCHHSI  3JIOPOBbS M COOJIOJIEHUS  HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKaoLIeH cpee;
MMOHMMaHUE HEOOXOIMMOCTH TPUMEHEHHS JIOCTHKCHHMA
GU3MKKM W TEXHOJNOTHUH AN PalMOHAIBHOTO
MIPUPOJIOTIONB30BAHUS

11




2.CTpyKTypa M coep:kaHue 0011e00pa30BaTeIbHON JUCITUNIIMHBI

2.1 O0beM TUCHUIIMHBI M BBl Y4eOHOH padoThl

Bup yueOHoii paboTnbl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 108
OcHOBHOE co/iep:KaHue 88

B T.Y.

TEOPETHUUECKUE 3aHITHUS 70
nabopaTopHbIC 3aHATHS 16
IIpodeccuoHabHO OPHEHTHPOBAHHOE co/lep:KaHMe (Co/lep:KaHue 20
NPUKJIATHOTO MOIYJIs1)

MPAKTUYECKHUE 3aHATH 20
IIpome:xyTouyHast arrecranus (AuddepeHUMPOBAHHBIN 3a4eT) 2
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2.1TemaTu4ecKHuii IJIAH U CoJeP:KaHue TUCHUILTUHBI « DU3UKA)

Haumenosanue
pa3aesioB U TeEM

Conep:kanue y4eOHOro MaTepuasia (0CHOBHOE M NMPO(PeCcCHOHATBLHO OPUEHTUPOBAHHOE),
J1a00paTOPHbIE M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPY HAJTUYHH)

O0beM
4acoB

dopmMupyemblie
KOMIIeTEeHIIUHN

1

2

4

Pa3zgena 1. ®usuka u M

€TOAbl HAYYHOI'0 MO3HAHU S

Tema 1.1 Conep:xaHue yueOHOI0o MaTepuaJia

Bsenenue

@usuka - Hayka o npupone. Hayunble Meronepl mO3HaHUSA OKpyKarouiero mupa. Ponsb
JKCIIEPUMEHTa M TEOpUU B TMIpollecce T[MO3HAHUA MPUPOJbI. DKCHEPUMEHT B (U3HKE.
MonenupoBanue GU3NUYECKUX SIBICHUN U TIporieccoB. HayuHbie runoTe3sl. @u3nyuecKkre 3aKOHbI |
Teopuu. ['paHuIIbI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHuumn coorBeTcTBUs. Ponib u Mecto
¢u3nku B GopMUpOBaHNH COBPEMEHHON HAYYHOH KapTUHBI MUPA, B TPAKTUYECKON JAEATEIbHOCTH
J0JIen

OK 03
OK 05

Pasznea 2. MexaHuka

16

Tema 2.1

Conep:xanue yue0HOro MaTepuaJia

Kunematuka

Mexanuueckoe naukeHue. OTHOCUTEIIBHOCTb MEXaHUWYecKoro JBrxkeHHs. Cucrema oTcuera.
Tpaextopus. Ilepemenienue, ckopocTs (CpeiHss CKOPOCTh, MTHOBEHHAsI CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX NMPOEKIHH HAa OCH cUCTeMbl KoopiauHaT. ClloKEeHHE NepeMEeleHU U
CIIO’)KEHHE CKopocTeil. PaBHOMepHOE M paBHOYCKOpPEHHOE MpsAMOJUHENHHOoe JBUkKeHue. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMELIECHUs MAaTepUaIbHON TOYKH OT
BpeMmeHu. CBoOOIHOE majieHue. YcKopeHue cBoOoaHOro naaeHus. KpuBosmHeilHOe IBHXKEHHE.
JIBMKEHNE MaTepUalbHOM TOYKH II0 OKPYKHOCTH. YTJIOBas CKOpPOCTb, JIMHEWHAs CKOPOCTb.
ITepuon u yactora. LIeHTpOCTPEMUTEIIBHOE YCKOPEHHE

[IpakTHyecKue 3aHATHS

[IpakTuueckue padbOTHI:

N3mepeHre MrHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXKIY NYyTSIMH, MNPOHJIECHHBIMH TEJIOM 3a IOCIEI0BATEIIbHbIE
paBHBIE NPOMEKYTKM BPEMEHH NPU PABHOYCKOPEHHOM JBH)KEHUU C HAYaJIbHOM CKOPOCTBHIO,
PaBHOI HYJIIO.

N3yuenue nBUKEHUS MIAPUKA B BI3KOU KUJKOCTH.

N3yuenune nBmkeHus Tenaa, OPOIIEHHOTO TOPU30HTATHHO

Tema 2.2

Conep:xanue yueOHOro MaTepuajia

J/lnHamuka

[Ipunnnn otHocutenbHOcTH [anmmies. IlepBeiii 3akoH HproToHa. MHepumanbHbIE CHUCTEMBI
orcuera. Macca Ttena. Cuna. Ilpunnun cynepnosunuu cwi. Btopoil 3akoH Herorona miis
MaTepuaibHOW TOYkA B mHepuuanbHOi cucteme orcueta (MCO). Tpernit 3akon HeroToHa st
MaTepUaJIbHBIX TOYEK. 3aKOH BceMUpHOro TiaroteHus. Cuna Tsxectd. llepBas kocmuueckas
ckopocTh. Bec tena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHUs

OK 01
OK 02
OK 04
OK 05
OK 07
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CKOJIBKEHUS U cuia TpeHus nmokos. Koadduuuent tpenus. Cuia COMPOTUBIICHHS TTPU JIBHKCHUH
Tela B KMJIKOCTH WM Tasze. [locTymarensHoe W BpalaTelbHOE JABHKEHUE aOCOIIOTHO TBEPIOTO
Tena. MOMEHT CUiIbl OTHOCUTENBHO OcH BpamieHus. [1nedo cuiibl. Y ciaoBusi paBHOBECHS TBEPAOTO
tena B UCO

HpaKTI/ILICCKI/Ie 3aHATUA

[IpakTuyeckue paboOTHI:

M3ydeHne IBIKEHUS OpyCcKa 0 HAKIIOHHOM IUIOCKOCTH MO ACHCTBHEM HECKOJIIBKUX CHIL.
HccnenoBanye 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B Je()OPMHPOBAHHOW MPYKUHE U
PE3MHOBOM 00pasiie OT BEINYUHBI UX Je(POpMALIUH.

HMccneioBanue yCIoOBUi paBHOBECHSI TBEPIOTO TEJIA, HMEIOIIET0 OCh BPAIICHHS

Tema 2.3 Conep:xanue yueO0HOro MaTepuaJia: 4
3aKOHBI COXPAHEHUSI NMnynsc mMaTepralbHONW TOYKHM, CHCTEMBI MaTE€pUaIbHBIX TOYEK. VIMIynabC CHiIBI M1 M3MEHEHHUE
B MEXaHHUKE uMIynbca Tena. 3akoH coxpaHeHus umnyibca B MCO. PeaktuBHoe nBuxeHue. PaGora cuibl.

MouHocth cuibl. KuHeTnueckas sHeprusi MarepuajlibHOM TOukd. Teopema 00 HM3MEHEHHH

KUHeTHYeckoW sHepruu. [lorennuanbHas oSHeprus. IloTeHumanbHas dHEPrus  ymnpyro

nepopMupoBaHHON mpyxuHbL. [loTeHUManbHas BSHeprus Tena BOJM3M IMOBEPXHOCTH 3E€MJIM.

[ToreHnuaneHble ¥ HeMOTEHUMaNbHble CHJIBL. CBA3b pabOThl HEMOTEHUUAIBHBIX CHJI C

M3MEHEHHEM MEXaHWYECKON 3HEPIUU CHUCTEMBI Tell. 3aKOH COXPAaHEHUS MEXaHWYECKOW dHEpruu.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUSI

[IpakTyueckue 3aHATHS

[TpakTHyeckue paboTHI:

N3yuenune cBA3M CKOPOCTEN TEI IPU HEYIIPYTOM y1ape.

HccnenoBanue cBs3M pabOThl CHIIbI ¢ K3MEHEHHEM MEXaHUYEeCKON SHEpruu Tena

IIpodeccnoHanbHO OPUEHTHPOBAHHOE COJepKaHNe (CoNepKaHUe MPUKJIATHOTO MOAYJIs1) 4

IIpakTnueckue 3aHATHSA

[IpakTuueckast pabora: TexHHMUeckHe YCTpOIICTBA M NPAKTHUECKOE NPUMEHEHHUE: CIUIOMETD,

NBUKEHHE CHapsIOB, LEMHBIE M PEMEHHBIE I€pefadd, MOJIIMIIHUKK, BOJOMET, KOIEp,

MPYXUHHBIA TUCTOJIET, IBMKEHUE HCKYCCTBEHHBIX CITYTHUKOB M PaKerT.

[Ipaktnyeckas paborta: Mcrnosnp3oBaHHe 3aKOHOB MEXaHUKU JUISI OOBSICHEHUS JBU)KEHUS

HEOECHBIX Tel M Uil Pa3BUTHUS KOCMUYECKHX HCCIIEOBAHUM, TpaHUIBl MPUMEHHUMOCTH

KJIACCMYECKON MeXaHUKH. VIMUTaIus HEBECOMOCTH

Pazgen 3. MoJiekyasipHasi pusuka U TepMOANHAMHUKA 22 OK 01

Tema 3.1 Conepskanue yueGHOro MaTepuasa; 4 OK 02
OCHOBBI OcCHOBHbBIE  TOJOXEHHUS MOJIEKYJISIPHO-KHHETUYECKOH TeopuH. bBpoyHOBCkoe IBUKEHHE. OK 03
MOJICKYJISIPHO- Huddy3us. Xapaktep IBIKEHUS U B3aUMOJICHCTBUS YacTHIl BemlecTBa. Moienu CTpOeHHs Ta30B, OK 04
KMHETUYECKOMN KUJKOCTEH M TBEPJBIX TEJl M 0OBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ITUX Mojenei. Macca u OK 05
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Teopuu

pasmepsl Mousiekyn. KommuectBo BemectBa. IloctosiHHas Asorazgpo. TemnoBoe paBHOBecue.
Temneparypa u ee usmepenue. lllkana temmeparyp Llenbcus. Mojens upeanbHOro rasa.
OcCHOBHOE ypaBHEHHE MOJICKYJIAPHO-KHHETHYECKOW TEOPUU HJICAbHOTO Ta3za. AOCOIIOTHAs
TeMIepaTypa Kak Mepa CpeJHed KHHETUYECKOM SHEepruM TEeIUIOBOIO JABMXKEHMsI 4acTHI] Tasa.
[Ixana temneparyp KenbBuna. YpaBuenne MenzeneeBa-Knaneiipona. 3akon JlansToHa. I'a3oBbie
3aKkoHbl. M3omporeccsl B UAEaNbHOM Ia3e C INOCTOSHHBIM KOJMYECTBOM BELIECTBA: HU30TEpMa,
n30Xopa, n3obapa

[IpakTrueckue 3aHsATHS

[IpakTuueckue paboOThI:
N3mMepeHne macchbl BO3/1yxa KJIaCCHOM KoMHaTte. VcciaenoBanne 3aBUCUMOCTH MEXIY
rapaMeTpamMu COCTOSIHUS Pa3pe’KeHHOro rasa

JlabGopaTopHble 3aHATHUS

JlaboparopHast pabota 1. M3ydeHne 0JHOTO U3 U30TIPOIECCOB

Tema 3.2
(OCHOBBI
TePMOTUHAMUKU

Coneprxanue y4eGHOT0 MaTepuaJa:

Tepmonunamuyeckasi cuctema. BHYTpeHHsIsI SDHEPTUsl TEPMOIUHAMUYECKONW CUCTEMBI U CIIOCOOBI
ee u3mMeHeHus1. KomnuecTBo TemioTel U pabota. BHyTpeHHsIsI SHEPTUs 0JJHOATOMHOTO HACAIbHOTO
raza. Buzasl Temonepenayu: TEIJIONPOBOAHOCTb, KOHBEKIMS, U3JIydeHHUE. TerIoeMKOCTh Tena.
VYenbHas TEMIOEMKOCTh BemiecTBa. KojmuecTBO TEMIOTHI NpH Teruionepenayde. [lepBoiid 3aKkoH
TepMoauHaMuKU. [IpuMeHeHe mepBoro 3akoHa TEPMOJIMHAMUKH K U3omporieccaM. [ padudeckas
WHTEpIpeTaus padoTsl raza. TeruioBble MamuHBL [IpUHIUIB ASHCTBUS TETUIOBBIX MAIIWH.
[Ipeobpa3oBanus dHEprUU B TEIUIOBBIX MammHax. Koadduiment monesHoro neicTBus (manee —
KITH) temmoBoit wmammusl. [{ukn Kapuo wu ero KIIJ. Bropoit 3akoH TepMOIUHAMHKHU.
HeoOpaTtumocTs nporieccoB B mpHupoie. IKOJOTHUECKHE MPOOIEMbI TETNI0OIHEPTeTUKH

[IpakTyueckue 3aHsATHS

ITpakTryeckas pabota: M3MepeHue yienbHOH TeMI0eMKOCTH

Tema 3.3
ArperaTHble
COCTOSTHUSI BeIlleCTBa
1 pa3oBbIe
[epexo/1bl

ConeprxaHue y4eGHOr0 MaTepuaJa:

[TapooOpazoBanue u KoHneHcauus. Mcnapenue u kunenue. Y ienpHas TerioTa napoodpa3oBaHusl.
3aBUCUMOCTh TeMIIepaTyphbl KUIEHHsI OT AaBlieHUs. AOCONIOTHAsE U OTHOCUTENIbHAs BIAXXKHOCTh
Bo3ayxa. Haceimennslii map. TBepaoe teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIHS
cBoMcTB KpucramioB. JXwuakme kpucramubl. CoBpemMeHHble Marepuansl. [lnaBiaenue w
KpUCTaJNIM3anus. Y aenbHas Teriora miasienus. CyonuMmanus. Y paBHEeHHE TEIIOBOro OanaHca

JlabopaTopHble 3aHATHS

JlaboparopHas pabota 2. OnpeneneHue BIaXKHOCTH BO3AyXa

IIpodeccnonaibHO OpEHTHPOBAHHOE COJePKaHUe (CoepKaHue TPUKJIATHOT0 MOIYJIs)

IIpakTHYecKHe 3aHATHSA

OK 07
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[IpakTuueckass pabora: TexHuueckue YCTPONCTBA M MPAKTHYECKOE MPUMEHEHHE: TEPMOMETD,
6apometrp. OmnpezneneHue mMacchbl BO3[yxa B KOMHAaTe Ha OCHOBE M3MEpEHUN o0bemMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

[IpakTuueckast pabora: TexHuyeckue YCTPONMCTBA M MPAKTHUECKOE NPUMEHEHUE: ABUTaTelb
BHYTPEHHEIO CropaHusi, OBITOBOH XOJIOAWIBHUK, KOHIHUIIMOHEP, TUTPOMETP H TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUHU TOJYUYE€HUSI COBPEMEHHBIX MAaTEpPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB,
1 HAHOTEXHOJIOTUU

Paznen 4. DaekTpoanHaMuka

24

Tema 4.1
DNIEeKTPOCTaTUKA

Conep:kanue y4eOHOT0 MaTepuaJia:

Onexrpuzanys TeNl. DIeKTpUUYecKuil 3apsin. /[Ba Buma smekTpuueckux 3apsnoB. IIpoBogHuKw,
JTUDJIEKTPUKU M MOJIYIIPOBOJIHUKH. 3aKOH COXPAaHEHUs JIEKTPUUECKOro 3apsijaa. BzaumopeiictBue
3apsoB. 3akoH Kymnona. Dnexrpudeckoe mone. HanpspkeHHOCTH anekTpudeckoro nodist. [Tpuanun
CYNEPHO3UIMH JJIEKTPUUECKUX MOojei. JIMHUM HampsHKeHHOCTH JleKTpudeckoro monsi. Pabora
cun  anekTpocratuueckoro mois. [lorenmman. Pasnocte mortenunmanoB. [IpoBomuuku u
JTUDIIEKTPUKHU B JIEKTPOCTATUUECKOM ToJie. JuanekTpuyeckas IpoOHUIIAaeMOCTh. DIEKTPOEMKOCTb.
Konzencarop. DneKTpoeMKOCTb IUIOCKOTO KOHIEHCATOpa. DHEPTusl 3apsHKEHHOTO KOHICHCATOPa

HpaKTI/I‘leCKI/IC 3aHATUA

I[TpakTnueckas pabora: Vi3amepeHue 3J1eKTpOEMKOCTH KOHIEHCATOpa

Tema 4.2
TlocTOosTHHBII

BHGKTpI/I‘-ICCKI/Iﬁ TOK.

Toky B pa3IMyHbIX
cpenax

Conep:xaHue yueOHOT0 MaTepuasa:

DNeKTpUUECKU TOK. YCIIOBUS CYLIECTBOBAHMS 3JIeKTpHUUecKoro Toka. Mcrounuku Toka. Cuna
Toka. llocrosHublli TOk. Hampsokenuwe. 3akon Owma Uil ydacTKa LENH. OJIEKTPUUYECKOE
COIIPOTHBIICHUE. Y IEIbHOE CONPOTUBICHHE BemecTBa. IlocimenoBarenpHoe, IapalliesbHOE,
CMEIIaHHOE COEJMHEHUE MPOBOJHUKOB. PaboTa snexTpuyeckoro toka. 3akoH Jlxoyins-JleHua.
MOoOIIHOCTh 3JIEKTPUYECKOTO TOKa. DJIEKTPOABMXKYIIAas CUla U BHYTPEHHEE COIpPOTUBIICHHE
UCTOYHHMKA Toka. 3akoH Owma Juid mojgHOW (3aMKHYTOH) siexkTpuueckoit menu. Koporkoe
3aMbIKaHUE.

ONEeKTpOHHAs NPOBOAMMOCTbh TBEPIABIX METAIOB. 3aBUCHUMOCTH COIPOTHUBIIEHUS METAIIOB OT
Temreparypbl. CBepXMpOBOIUMOCTb. DJEKTpUYECKUil TOK B Bakyyme. CBONCTBa 3JEKTPOHHBIX
nyuykoB. [lomynpoBognuku. CoOcTBeHHass M MpHUMECHas MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CaoiicTBa p-n-nepexona. IlomynpoBogHUKOBbIE MPUOOPHL. DJIEKTPUUYECKHII TOK B pacTBopax H
pacmiaBax 3JE€KTPOJIUTOB. DIEKTPOIUTHYECKAS TUCCOLMALUA. DIEKTPOIN3. IINEKTPUUECKUN TOK
B razax. CaMoCTOATEIbHBIH U HECAMOCTOATENbHBIN pa3psil. Momnus. [1nazma

JlabopaTopHble 3aHATHS

JlabopaTopHas pabota 3. M3ydyeHne CMEIIaHHOTO COeMHEHUS PE3UCTOPOB.
JIaGoparopHas pabota 4. I3MepeHue 37IeKTpoABUKYIIEH CUIIbl ICTOYHUKA TOKA U €T0
BHYTPEHHETO CONPOTHUBIICHUS

Tema 4.3

Conep:xanue yueOHOro MmaTepuajia

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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MarauTHoOE II0JI€E.
DJIeKTpOMarHuTHas
WH TYKITHSI

[TocrossnHbie MarHuThl. B3auMopjelcTBHME NOCTOSIHHBIX MarHuTOB. MarHutHoe mnoje. Bekrtop
MarHuTHON MHAYKIMU. [Tpunuun cyneprno3unuu. JIMHUKM MarHuTHOW MHAYyKUMU. KapTuHa nuHui
MarHMTHOM MHAYKIMH IOJS MOCTOSHHBIX MarHUTOB. MarHuTHOE MOJieé MPOBOJHUKA C TOKOM.
Kaptuna nmuHMIA 1O IJTUHHOTO MPSMOT0 MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOAHHUKA,
KaTymku ¢ TokoM. OnbiT Opcrena. B3aumonelictBue npoBoaHUKOB ¢ TokoMm. Cuiia Amnepa, ee
Moayas u HampasieHue. Cwia JlopeHma, ee MOIyslb M HampasjiieHHe. J/[BHkeHHe 3apsKEeHHOM
YaCTUIIBI B OJHOPOHOM MarHUTHOM Tojie. Pabora cumbl Jloperma. SIBieHue 3MeKTpOMarHUTHON
unaykiuu. [lotok BekTopa mMarHuTHOM MHAYKIMU. DC HHAYKIMU. 3aKOH AJIEKTPOMArHUTHOU
unnykuun @Papanes. BuxpeBoe snekTpuyeckoe moje. DIEKTPOJABIKYIIAS CHJla MHAYKIHH B
MIPOBOJHUKE, TBUKYIIEMCS MOCTYNATEIbHO B OJHOPOAHOM MarHutHoMm modje. [IpaBuno Jlenna.
NunyktuBHOCTh. SBnenue camomuaykiuu. DJIC caMOMHIYKIIMU. DHEPrusi MAarHUTHOTO IO
KaTYHIIKH C TOKOM. DJIEKTPOMAarHuTHOE I0JIe

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTrueckue padboTel: 3ydeHne MarHuTHOTO TMOJISI KaTYIIKK ¢ TOKOM. VccrienoBanue 1edcTBUs
ITOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM

JlabGopaTopHble 3aHATHUS

JlaboparopHas pabdota 5. 3y4yeHue sBieHus 2IeKTPOMarHUTHOW MHAYKIIUU

IpodeccHoHaIbLHO OPHEHTHPOBAHHOE cO/IEPKaHHE (CoaepKaAHNEe MPUKJIATHOT0 MOIYJIs1)

IIpakTHYecKHe 3aHATHA

[IpakTuueckast pabora: TexHHUYECKHE YCTPOWCTBAa M IMPaKTUUYECKOE MPUMEHEHHUE: AJIEKTPOCKOT,
JJIEKTPOMETP, KOHJEHCATOP, KONUPOBAIBHBIA ammapar, CTPYWHBIA IIPUHTEP, aMIIEpMETD,
BOJIBTMETD, peocrar, HUCTOYHHKHU TOKA, JJIEKTPOHATPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHHSI, BAKYYMHBIH MO/, TEPMUCTOPHI U
(OTOpPE3UCTOPBl,  MOJYNPOBOJHUKOBBIA  JUOJ,  TajbBaHUWKA,  IIOCTOSHHBIE  MAarHUTHI,
JJIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHLI, UHIYKLIIHOHHAs [1€Yb.
ITpakTyeckas pabota: Mepbl 21€KTpoO€30NacHOCTH, NIEKTPOCTATUYECKAs 3aIlUTa, 3a3€MIICHUE
JIEKTPOITPUOOPOB, KOPOTKOE 3aMBIKAaHUE

Pa3znen 5. Kosre0anusa 1 BOJIHBI

22

Tema 5.1
MexaHUYecKue 1
PIEKTPOMAarHUTHHIE
KoJIe0aHus

Copep:kaHue y4eOHOT0 MaTepuaJia

Konebarenbnas cucrema. CBoboanble konebanus. ['apmonndeckue konedanus. [lepuon, yactora,
amruintyna u ¢asza xonebanuil. [IpyxuHHbIN MasTHUK. MaTemMaTuyeckuil MasTHUK. YpaBHEHHE
rapMOHUYECKUX Kosebanuid. KuHemaTnueckoe M JMHAMHUYECKOE OINKCAaHHE KOJIeOATEIbHOTO
neukenus. [lpeBpaiieHue sSHepruM NOpU TapMOHMUYECKUX KoyieOaHMsX. CBsI3b  aMIUIUTY/bI
KoJle0aHUH HCXOAHOM BEJMYMHBI C aMIUIUTYJON KojeOaHWi ee CKOPOCTH M YCKOPEHHS.
KonebaTenpHbIit KOHTYD. CBoOoaHbIC 3JIEKTPOMArHUTHBIC KoJieOaHus
B MJCATbHOM  KOJe0aTeabHOM  KOHType.  AHAQJIOTHUS  MEXKIYy  MEXaHHYEeCKUMH U
AJICKTPOMArHUTHBIMU ~ KoJjieOanusiMu. @Popmyna TomcoHa. 3aKOH COXpaHEHHMsI DJHEPTHH B

OK 01
OK 02
OK 04
OK 05
OK 07
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ueaIbHOM Kose0aTeIbHOM KOHType. BbIHYX/eHHble MexaHuyeckue KojeOaHus. Pe3oHaHc.
PezonancHas kpuBas.  BbIHyX/IEHHBIE 3JIEKTpOMarHuTHbIE KojieOaHus. llepeMeHHBIH TOK.
CuHycouJalbHbIil NEepeMEHHbIH TOK. MOIIHOCTh NEPEMEHHOr0 TOKa. AMIUIMTYJHOE U
JeUCTBYIOIIEEe 3HAaUEHUE CUJIbl TOKA U HanpsbkeHus. Tpancdopmarop. IlpousBoacTso, nepeaaya u
noTpe0IeHne IEKTPUIECKOI SHEPTriuH. DKOIOTHIECKHE PUCKH TIPU IPOU3BOJICTBE IIEKTPUIECKOM
sHepruu. KynpTypa Hcronb30BaHus 3JIEKTPOIHEPIUU B TIOBCEJHEBHOM KU3HU

HpaKTI/ILICCKI/Ie 3aHATUA

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH IIEPUO/A MAJIbIX KOJICOAHHH TPpy3a Ha HUTH OT JUIMHBI HUTH M MacChl
rpy3a. MccremoBaHue TIepeMEHHOr0 TOKa B LENHM W3 IOCIENOBATENBHO COCJUHEHHBIX
KOHJICHCATODA, KaTYIIKH
U pe3nucTopa

Tema 5.2
MexaHUdecKue 1
PIIEKTPOMArHUTHBIE
BOJTHEI

Conep:xanue yue0HOro MaTepuaJia

MexaHndyecKkrue BOJIHBI, yCIOBHS pacnpoctpanenus. Ilepmoa. CKOpOCTh paclpoCTpaHCHHS H
muirHa BosiHbL. [lonepeynsie U mpoaonbHble BoMHBL. HTepdepenius u nudpakins MeXaHnueCcKux
BoJIH. 3BYK. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicora ToHa. TeMOp 3ByKa. DIEKTPOMArHUTHBIC
BOJIHBI. Y CIIOBUS U3Ty4YEHHS 3JIEKTPOMAarHUTHBIX BOJH. B3anMHuas opuenTamus BektopoB E, B u v
B BHGKTpOMaFHHTHOﬁ BOJIHE B BaKyyMc. CBoiicTBa QJICKTPOMArduTHBIX BOJIH: OTpPaXXCHUC,
npenomiieHue, nonspusanus, audpakuus, natepdeperus. CKOpOCTh AMEKTPOMArHUTHBIX BOJH.
ITkana OJICKTPOMAarHuTHBIX BOJIH. HpI/IMCHeHI/Ie OJICKTPOMAriuTHBIX BOJIH B TCXHHUKE M 6I)ITy.
[IpuHIMIBL paguocBsi3W W TeleBUACHUSA. Paguonokarus. DIEKTPOMArHUTHOE 3arpsi3HEHUE
OKpY>Karolleu CpeJibl

Tema 5.3
OnrTuka

[IpsimonuHETHOE pacpoCTpaHEeHUEe CBeTa B OJHOpOoJHOM cpene. Jyu cera. OTpakeHue cBeTa.
3akoHbl oTpakeHus cBeta. [locTpoenne n3oOpaxeHuit B iiockoM 3epkaiie. [Ipenomienue ceera.
3aKoHBl TpEIOMIIEHUS cBeTa. AOCONIOTHBIM MoOKa3arenb MperaomieHus. [lonHoe BHyTpeHHee
otpaxkeHue. [IpenenbHbIN yroi MoJHOTO BHYTpEeHHETo oTpaxkeHus. [ucnepcusi cBera. ClIOKHBIM
coctaB Oenoro ceera. L[Ber. CoOuparonire u paccenBaroniie JuH3bl. ToHKas auH3a. DoKycHOe
paccTosiHue U ONTHYecKas cuia TOHKOHM suH3bL [locTpoeHne m3oOpaxeHuil B coOuparomux u
pacceuBaromux JuH3ax. PopMylia TOHKOM JIMH3BL. YBEJIHMYEHHE, AaBaeMoe JIMH30U. [Ipenenst
MPUMEHUMOCTH TreoMmeTpuueckoi ontuku. WuTepdepenmnus csera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB U MUHHUMYMOB B HMHTEP(EpPEHIIMOHHONH KapTHHE OT JBYX
cUH(a3HbIX KOTEPEHTHBIX HCTOUHUKOB. /ludpakmus ceera. JudpakunonHas pemerka. YcioBue
HAOMIOACHUST TJaBHBIX MAaKCUMYMOB TIIpH MAaJEHUM MOHOXPOMAaTHYECKOIo CBeTa Ha
nudpakionnyio penierky. [onspuzanus ceeta

IIpakTrueckue 3aHATHs

[TpakTrueckas padora: HabmroneHune nucrnepcuu cBeTa

JlabopaTopHble 3aHATHS
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JlaGoparopHas padota 6. 3mepenue nokazaTelis NpeIoMIICHUS CTEeKIIa
JlabGopaTopHas padora 7. McciemoBanue CBOWCTB H300paKEHUH B JIMH3AX

IIpodeccnonabHO OPHEHTHPOBAHHOE CoJiepkaHue (CopepKaHue NMPUKJIATHOTO MOYJIs)

HpaRTn'{ecmle 3AHATHUSA

IIpakTyeckas pabora: TexHHuUeckue yCTpOHCTBA M MPAKTUYECKOE IMPHUMEHEHHE: ceiicMorpad
JJIEKTPUYECKUN 3BOHOK, I'€HEpPATOp MEPEMEHHOI0 TOKA, JMHHUHU JJIEKTPOIIEpEeaad, My3bIKaJIbHbIE
MHCTPYMEHTBI, YIbTPa3BYKOBas NUArHOCTHKA B TEXHMKE M MEIULUHE, panap, palluOIpPHEMHUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus, ouku, nymna, (oroanmapar, MPOSKIMOHHBINA anmnapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, IU(PAKIIMOHHAS pelIeTKa, NOISPOUL, TEIECKOI.
[IpakTnueckast pabora: Bunbl uznydenuil. Buabl cnextpoB. CnekTpbl ucnyckanus. CHEKTpbl
nornomenus. CrnektpanbHblil aHamu3. CHekTpalibHble KiIacChl 3Be3J. YIbTpa(HOIeTOBOE
nsnydenue. Madpakpacnoe m3mydenue. Pentrenosckue syau. Mx mpupona u coictsa. Lllkana
JIEKTPOMAarHUTHBIX U3JIy4ECHUN

Pazgen 6. OcHOBBI clleHATbHO T€OPHH OTHOCHTEILHOCTH

Tema 6.1
OCHOBBI TEOPUH
OTHOCHTEIBHOCTH

Conep:xanue yueOHOro MmaTepuaJia

I'paHnubpl  PUMEHMMOCTH  KJIACCMYECKOM MexaHuku. [locrynmarel cnenuanbHOM — TEOpUHU
OTHOCUTEJIBHOCTH: HMHBAapUaHTHOCTb MOJIYJS CKOPOCTM CBETa B BaKyyMe, IIPHHLUII
OTHOCHUTENbHOCTH JHHIITeHHAa. OTHOCUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJUIEHUE BPEMEHU U
COKpallleHHe JJIMHBI. DHEpPrusi U MMILYJIbC CcBOOOAHOHN wacTuibpl. CBsI3b Macchl ¢ PHEpruedl u
MMITYJIbCOM CBOOOJTHOM YacTUIIbl. DHEPrHsl MOKOsl CBOOOAHOMN YaCTHUIIbI

OK 01
OK 02
OK 04
OK 05

Pazgen 7. KBantoBasi pusuka

14

Tema 7.1
JIIEMEHTHI
KBAHTOBOU OIITUKHA

Conep:xanue yueOHOro MaTepuaJia

®otonbl. Popmyina [Tnanka cBs3u s3HEPrUM (POTOHA C €ro YacTOTOM. DHEPrust ¥ UMIYJIbC (OTOHA.
OtkpeiTue u uccineaoanue ¢ororpdexra. Onbitel A.I. CroneroBa. 3akoHbl (oTodddexTa.
VYpaBHenue DiHiTeitHa A1 Gortoaddekra. "KpacHas rpanuna” pororddexra. JlaBienue cpera.
Omertel [1.H. JlebeneBa. XuMHu4uecKkoe AEMUCTBUE CBETA

Tema 7.2
Ctpoenue aToma

Conep:xanue yueOHOro MmaTepuajia

Mopens atoma Tomcona. OnbiTel Pesepdopaa mo uccnegoBanuto ctpoenus atoma. [lnmanerapras
Mmojenb atoma. Iloctynatel bopa. M3nydenue u mornoiieHue (GOTOHOB NMPH MEPEXOJE aToMa C
OJIHOTO YPOBHS SHEPIrUM Ha Apyroi. Bunsl criekTpoB. CEeKTp ypOBHEW 3HEPrUU aroMa BOAOPOAA.
BonHoBeie cBoiictBa wactuu. Bomnbsl ne  bpoind. KopnyckynsipHO-BOJIHOBOM — AyanusMm.
Judpakius 31eKTpoHOB B KprcTauiax. CIIOHTaHHOE U BBIHY)KJIEHHOE U3Ty4eHHe. Y CTPOMCTBO U
IpUHIUN paboTHI Jlazepa

[IpakTrueckue 3aHATHS

[IpakTuyeckas padora: HaOnronenue TMHEHYaToOro CrekTpa

Tema 7.3

Conep:kanue y4eOHOTro MaTepuaa

OK 01
OK 02
OK 04
OK 05
OK 07
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ATOMHOE SIAPO

Metonabl HaOMIOAEHUST U PETHCTPALUU AJIEMEHTAapHbIX 4acTull. OTKpBITHE PaJIUOAKTUBHOCTH.
OmnbiTel Pe3epdopaa no omnpeneneHuio cocraBa pajnoakTUBHOIO m3nydeHus. ColcTBa anbda-,
6era-, raMMa-u3Iy4YeHus. BiusHue paguoakTUBHOCTH Ha KUBBbIE OpraHn3Mbl. OTKPBITHE TPOTOHA
u HeWtpoHa. Hyknonnas monens supa I'eizenOepra-MBanenko. 3apsia siapa. MaccoBoe 4HCIIO
anpa. U3otomnsl. Anbda-pacnan. DIeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['aMmma-u3myyeHue.
3aKOH paJMOAKTUBHOIO pacmajna. JHEeprusl CBA3M HYKJIOHOB B sape. Snepusle cuibl. Jledekr
Macchl saapa. SAnepHsle peakumu. [enenue m cuHTe3 saep. fAnepHbiil peakTop. TepmosnepHbIit
cuHre3. IIpoOneMbl W MEpPCHEKTUBBI ANEPHOW SHEPreTHKU. DKOJIOIMYECKHE aclEKThl AIepHOU
SHEPreTUKU.  OJeMEHTapHble  4yacTulpl.  OTKpbiTHE  MO3UTpoHA.  DyHIAMEHTaJIbHbIE
B3aMMOJECICTBHS

HpaKTI/I‘leCKI/IC 3aHATHUA

ITpakTuyeckas pabora: MccnenoBanue TpekoB yacTuil (10 TOTOBBIM (oTorpadusim)

IpodeccuoHaIbHO OPHEHTHPOBAHHOE COlepKaHME (COAep:KaAaHUE IPUKJIATHOTO MOTYJIs)

[IpakTrueckue 3aHATUS

[IpakTuueckas padora:

1. lenoBasi urpa: [lonsaTusi, CBA3aHHBIE C M3YyYEHHEM METOJOB HAYYHOI'O TO3HAHUS: SIBJICHUE,
Hay4yHBI (QakT, TUIOTe3a, (pU3NYEcKash BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJeHHE, SKCIIEPUMEHT,
MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHHE.

2. Ilpaktryeckas padora: TexHHueckue yCTpoicTBa U MPaKTUYECKOe MPUMEHEHHE: (POTOIIEMEHT,
¢doTonaTuuk, cojHe4Has OaTapesi, CBETOAMO[, CIEKTPOCKOI, Ja3ep, KBAaHTOBBIH KOMIIBIOTED,
J03UMETp, Kamepa BunbcoHa, siepHblil peakTop, arToMHast 6omba

Pa3nes 8. DjieMeHTHI ACTPOHOMMH M ACTPOPU3UKHU

Tema 8.1
JJIEMEHTHI
ACTPOHOMUU U
acTpo(U3UKH

Conep:xanue yueOHOro MaTepuaJia

Bun 3Be3nHoro Heba. Co3Be3nus, sspKUe 3B€3JIbl, IUIAHETHl, X BUIUMOE ABMKeHHe. ConHeyHas
cuctema. [lmanersr 3emHoO#M rpynmbl. [lnanervi-rurantel. Manbie Tena COJIHEYHOM CHUCTEMBI.
Comnnue, gortochepa u armochepa. ConHeuHast akTuBHOCTh. McTounuk sHeprun CosHIA U 3BE31.
3Be3/1bl, HMX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTb, pPaAMYC, TEMIEparypa, HuX
B3alMOCBSA3b. 3B€3/bl INIABHOM IOCJIENI0BAaTEIBHOCTH. 3aBUCUMOCTh ''Macca - CBETUMOCTB" IS
3B€3l IUVIABHOM  IIOCJIEAOBATENBHOCTH. BHyTpeHHee crpoeHne 3Be3n. CoOBpeMEHHbIE
IIPEICTABICHMSI O POUCXOKIAEHUM U 3BoJronu CoHIA U 3B€31. DTallbl )KU3HU 3B€3/1. MIeuHbIi
[1yTh - Hama ['anakTuka. CrimpanbHas CTpyKTypa I'anakTvku, pacnpeaeneHue 38e3/1, ra3a U IbUIN.
[Tonoxenne u nBuwxenune ConHua B [amaktuke. [lnockas u  cpepuueckas MOACUCTEMBI
lNamaktuku. Tunel ranaktuk. PaguorasakTuky u KBasapbl. UepHbIE IBIpBI B SIpax TaJaKTHK.
Bcenennas. Pacummpenue Beenennoil. 3akon Xa60ma. PasOeranue ramaktuk. Teopust bombioro
B3pbIBa. Monens «ropsiuedt Beenennoii». Macmtabnas cTpykrypa BeenenHoii. MeTaramakTuka.
Hepermennsie npo0aeMbl aCTPOHOMUHT

JlabGopaTopHble 3aHATHA

OK 01
OK 02
OK 03
OK 05
OK 07
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JlaboparopHas padota 8. HaGmoneHrs HeBOOPYKEHHBIM IJ1a30M C HCIIOIb30BAaHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsI ONIPECIICHUS MOJI0KEHUS HeOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03B€3/11si CEBEPHOT0 NOJyHIapUsl U IPKUE 3BE3/1bI

IMpomexyTounas arrectauus (JuddepeHunpoBanHbiii 3aueT)

Bcero:

108
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3. YCJ0OBUSA PEAJIM3ALUU ITPOTI'PAMMBI JUCIHHUTTJIMHBI
3.1. TpeboBaHHMsA K MUHUMAJIBbHOMY MAaTE€PHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0
Peannzanus nporpaMmsl AMCUUILUIMHBI TpeOYET HAINYMSI yueOHOro kKaOuHeTa

O6opynoBanue yueOHOro kabuHera:
- MOCAJI0YHBIE MECTA M0 KOJIMYECTBY 00YJArOIINXCS;
- pabouee MecTO IpenogaBaTess
- KOMIUIEKT y4eOHO-HarJIsTHBIX TTOCOOM 1 TIJIaKaTOB
- 00opytoBaHKE A7 TaOOPATOPHBIX U MPAKTUYECKUX padoT:
1. ammepmerp (udpoBoii)
Bechl TexHuueckue 10 1000 rp,
reHepaTop 3ByKOBOM YacCTOTHI,
JIO3UMETP COIKC
MCTOYHUK MOCT. U TIEPEM. HATPSHKCHUS
TpanchopMaTop YHUBEPCATHHBIN
Bechl AsiekTpoHHbIe T-1000
JIEMOHCTPaIlMOHHbII HAOOP 110 FeOMETPUUECKON ONTHKE
KOHJIEHCATOp
. KOMIUIEKT IPUOOPOB U NPUHAJIEKHOCTEN
. JaOOPaTOPHBINA KOMILJIEKT I10 3JIEKTPOIUHAMUKE
. JJaOOPaTOPHBIN KOMILJIEKT 110 MEXaHUKE
. TaOOPaTOPHBIN KOMILIEKT 1O (PHU3HKe
. MallIMHa JIEKTPOHHAs 00paTumMast (IBUraTeb- T€HEPaTop)
. Habop 1a00paTOPHBIN «ONITHKAY
. Ha0op XUMHUUECKOM MoCy bl Ul (PUBHUKH, «MKT»
. Habop 1ab0paTOPHBIN «AJIEKTPUIECTBOY
. Habop HHU(POBBIX U3MEPUTETBHBIX TPUOOPOB
. HabOop 3IEKTPOU3MEPUTEIBHBIX TPUOOPOB
. TEJUTYpUH , «aCTPOHOMUS»
. amnepMeTp J1abopaTopHbII
. 6apoMeTp , BOJIBTMETP
. BOJILTMETP J€MOHCTPAIlMOHHbIH (1IUdp.)
. Tpy3 abopaTopHslii 1 Kr,
. AMHaMOMeTp J1a0opaTopHbIi 1H,
. IMHAMOMET) JTa0OpaTOPHBIHN 5 H,
. ICTOUYHUK TTUTAaHUS
. ICTOUYHUK IUTaHUs 1TaOOpaTOPHBII
. KaTyIIKa- MOTOK
. KOMITaC IKOJIbHBIN
. KOMITJIEKT JUIsl U3Y4EHHsI TTOJIYIPOBOAHUKOB
. T1abopaTopHbIe pabOTHI
. MarHuT U-00pa3HbIil 1IEMOHCTPAIIIOHHBIH
. MarHuT U-00pa3HbIil 1TabOpaTOpHbIN
. MarHUT MOJIOCOBOM JIaOOPaTOPHBIH (2 1IT)
. MarHUT MOJIOCOBOM JIEMOHCTPALIMOHHBIN
. Ha0Op MPYXHH € Pa3IMYHON KECTKOCTHIO
. Ha0Op COEIMHUTENBHBIX TPOBOIOB
. Ha0Op TeJ 1Mo KaJIOMETPHU
. Ha0op MU(PaKIIMOHHBIX PEUIETOK, «OMITHKA
. Habop TeJ paBHON Macchl U 00bEMa, «KMEXAHUKA, «MKT»
. IEPEKITI0YATENb OHOMOIIOCHON
. IpUOOP IJI U3yUYEHUS Ta30BBIX 3aKOHOB (C MAaHOMETPOM)

©COoNOOR~WD

AR PREADDWWWWWWWWWWNDNDNDNDNNDNNNNNRERPRERRPERPERPERPERPRERER
WNNPFPOOWOONOUIAARWDNPOOONOUOULRRWNPFPOOOONO O WONPE O



44. mpubop NS IEMOHCTPAIUU TETIONPOBOTHOCTH Tell
45. mpubop ISt AEMOHCTPAIMK TOBEPXHOCTHOTO HATSXKCHHUS
46. mpuOop ISt IEMOHCTPAIMU JIMHEHHOTO pacIIupEHUs Tel
47. npubop JUIst AEMOHCTPALMK 3aBUCUMOCTH CONPOTUBIICHUS IPOBOJHUKA
48. npubop UIsl IEMOHCTPALMK 3aBUCUMOCTH CONPOTUBIIEHNE METalja
49. peoctat non3yHKOBbIH pr 100, «3MeKTpoIuHAMUKAY
50. peocTar-nmOTEHINOMETP PII-6M, «3IEKTPOJUHAMUKAY
51. peryar-nuHeiika (1a00paTOPHBIN)
52. ciupalib —pe3ucTop,
53. mratuB 17151 PPOHTAIBHBIX paboOT
54. cToMK NOAbEMHO-TIOBOPOTHBIN
- IpuOOPBI AJIs IEMOHCTpPALUI;
- CpE/ICTBA IEPBUYHOIO TIOKAPOTYILIEHUS;
- MEMLIMHCKAs anTeyka.

TexHu4YeCcKHe cpeJcTBa O6V‘ICHI/I${Z
- KOMIIBIOTEP C JTULUCH3UOHHBIM IIPOrpaMMHBIM obecneueHrEM
-TCJIICBU30pD

3.2. UndopmanuonHoe odecnieyeHne 00y4eHuUst
[lepeuens pekOMeHyeMbIX yUeOHBIX U3aHuii, IHTEpHET-pecypcoB, JONOIHUTEIBHOMN INTEPATYPHI

3.2.1 OcHOBHBIE 3JIeKTPOHHbIE U3IAHUS

1. ®usuka. 10 xknacc. ba3oBblil v yriay0néunsiii ypoBHu. YueOHuk/ Mskumes I'.4., byxosues b.b.,
Cotckuii H.H. / Ilox pen. ITapdpentseBoit H.A.OBC;

2. ®usuka. 11 kinace. ba3oBeiii 1 yriryonénublit ypoBHu. YueOuuk/ Mskumies I'.51., Byxosues b.b.,
Yapyrun B.M. / Ilog pen. IlapdpentseBoit H.A. 9BC;

3. ®usnka. O6meodpazoBaTenbublil uk st CI10. Yueonuk/ [Typeimesa H.C., Baxxeesckast H.E.,
Hcaes JI.A., Hapyrun B.M. ObC;

4. ®uzuka. ba3oslil yposens. [IpakTukym no pemenuto 3agad. O6meoOpa3zoBaTeNbHbIN HUKIT 11
CIIO. Yue6nux/ [lypeimesa H.C., Baxeesckas H.E., Hcaes JI.A., Yapyrun B.M. ObC.

3.2.2 lonoJIHUTEIbHbIE HCTOYHHKH

1. ®usuka g mpodeccuii M CIeNHalbHOCTEH TEeXHHYEeCKoro mpoduiis: y4eOHMK s 0Opas3oBar.
yupexaeHuil Had. U cpena. npod. obpazosanus / B.D.JImutpueBa. — 6-e¢ uzm., crep. — M.:
N3narenbckuit nenTp «Akanemusi», 2019.-448c.

2. ®usuka ansg npodeccHili M CHENUaIbHOCTEH TEXHHUYECKOTO M €CTECTBEHHO-HAYYHOTO MpOoduIIeH:
y4eOHUK JUIsl CTYJIEHTOB YUpEeXACHUN cpeiHero npodeccuoHanbHoro oopazosanus/ A. B. dupcos; noj
pen. T. . Tpodumonoii — M: U3narenbckuii neHtp «Akagemus», 2019.-352c¢.

3. ®uszuka a1 npodecCHii W CHEeIHUATBFHOCTeH TEXHUYECKOTO W €CTECTBEHHO-HAYYHOTO TPOQHIICH:
COopHuk 3amad: mocoOwe s yUpekIeHUil cpenHero mnpodeccruoHambHoro obpazoBanus/ A. B.
®upcos; ox pexa. T. U. Tpobumosoii — M: Uznarensckuii eHTp «Akagemus», 2018.-288c.

4. ®uzuka a8 npodeccuil U CHEIHATBLHOCTEH COIMATbHO-9KOHOMHYECKOTO M TYMaHUTapHOTO
npoduneit: y4deOHUK Ui oOpa—30BaB YUPEXKACHHH HadyadbHOTO M cpenHero mpod. obpazoBaHus /
I1.1.Camoiinenko. — 3-e uzf., crep. — M.: U3natenbckuii neHTp «Akagemus», 2012. - 496 c.

5. ActpoHoMHS: yuel. IS CTy. yapexaeHui cpen. mpod. oopazoanus/ o pena. T.C. demenko-

2-e u3n., crep.-M.: U3narenbckuii neHTp «Axaaemus», 2019.-256¢.
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HNuTepHeT-pecypcebl:

www. edu.bashkortostan.ru (DnekTponHoe oOpazoBaHue pecnyoauku bamkoprocran)

www. fcior. edu. ru (DenepanbHbIi IEHTP HHPOPMAIIMOHHO-00Pa30BATENBHBIX PECYPCOB).

wwww. dic. academic. ru (Axkagemuk. CIoBapy U SHIUKJIONEINHN).

www. booksgid. com (Books Gid. DnekrponHast 6HOIHOTEKA).

www. globalteka. ru (I'mo6anrteka. 'mobanpHas OMOIMOTEKA HAYYHBIX PECYPCOB).

www. window. edu. ru (Equaoe okHO focTymna K 00pa3oBaTeIbHBIM pecypcam).

WWW. st-books. ru (JIyumas yaeOnas nureparypa).

www. school. edu. ru (Poccuiickuii o6pa3oBarenbHblii mopTai. JlocTymHOCTh, KauecTBo,
3¢ PEKTUBHOCTB ).

www. ru/book (DnekrporHast OUOIHOTEUHAS CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBatenbHbie pecypchl MaTepHeTa — DUsnkKa).

www. school-collection. edu. ru (Enunas kosiexiwst nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB).

https//fiz.1september. ru (yuebHO-MeToaMuecKast razera «DuU3HNKa).
www. n-t. ru/nl/fz (HoGeneBckue aypeatst o pU3NKe).
www. nuclphys. sinp. msu. ru (Slnepnas ¢usuka B Untepuere).

3.3. JocTtynmHocTh Ajs y4acTHUKOB ¢ OB3
Jlonyctumas Ho3osioruyeckas (-ue) rpymma (-bl):
- HapyLICHHE CIIyXa;
- cI1a0OCIIBIIIAIINE;
- HapylLICHHUE PEYH;
- SIUJIETICHUS;
- caxapHblil 1uaber;
- 3I1P B yacTu menaroru4yecKkoi 3amymneHHOCTH
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4. KoHTpOJb M OLIEHKA Pe3yIbTaTOB 0CBOEHHS 0011e00Pa30BATeIbHON JUCIAILIHHbI

KoHTposib ¥ omeHka pe3yabTaTOB OCBOCHHS 00I1€00pa30BaTENbHON  AUCLUIIIMHBI
pacKphIBAIOTCSA 4Yepe3 JUCHUIUITMHAPHBIC PE3yNbTAThl, HANIPABICHHBIC HA (HOPMHUPOBAHHE OOIIUX H
npodeccrnoHabHBIX KOMIETEHIIUH M0 pa3/ieliaM U TeMaM CoJIep KaHus yueOHOro MaTrepHara.

Koa n HammeHoBaHue
(opMupyeMbIX KOMIIeTeHIM i

Pazpen/Tema

THI OLeHOYHBIX
MepPONpUATHH

OK 01. Beilbuparh  crocoOsr
pemeHns 3a1a4 npodeccuoHanbHOMI
NESITeIbHOCTH ~ MPUMEHUTEIIBHO K
pa3IMYHBIM KOHTEKCTaM

Paznen 2. Temnr 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2, 3.3.
Pasnen 4. Temr1 4.1.,4.2., 4.3.
Paznen 5. Temsr 5.1.,5.2., 5.3.

Pasnen 6. Tema 6.1.

Pasgen 7. Temnr 7.1, 7.2, 7.3.

Pa3nen 8. Tema 8.1

OK 02. Mcnonb3oBaTh COBpEMEHHBIE
CpeAcTBa  TOKWCKA, aHaiuu3a M|
UHTEpHpeTanud UHPOpPMaLUU, U
UH()OPMAIIMOHHBIE TEXHOJOTHU IS
BBITTOJTHEHHS 3ama4
npodeccHoHaNbHON AeATETbHOCTH

Paznen 2. Temnr 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1., 4.2., 4.3.
Paznen 5. Temsr 5.1.,5.2., 5.3.

Pa3nen 6. Tema 6.1.

Pazgen 7. Temnr 7.1, 7.2, 7.3.

Pa3nen 8. Tema 8.1

OK 03. [InanupoBaTh
U pealu3oBbIBaThb  COOCTBEHHOE
npoeCcCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, NPEINPUHUMATENbCKYIO
NeSITeIbHOCTh B NMPO(ecCHOHANBHOM
chepe, HCHOIB30BaTh 3HAHUS TIO
IIPaBOBOI 151 ¢uHaHCOBOMH
IPaMOTHOCTH B pa3INYHbIX
YKU3HEHHBIX CUTYalUsIX

Pasznen 1. Tema 1.1.

Paznen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1.,4.2., 4.3.

Pasnen 8. Tema 8.1

OK 04. DddexTuBHO
B3aUMOJIEIiCTBOBaTh M paboTarth
B KOJUIEKTHBE U KOMaH 1e

Pasnmen 2. Teme1 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3.
Pasgen 4. Tems1 4.1.,4.2.,4.3
Pasznen 5. Temsr 5.1.,5.2., 5.3.

Pa3znen 6 Tema 6.1.

Pazgen 7. Temsr 7.1, 7.2, 7,3

OK 05. OcyumecTBisiTh yCTHYIO
u IMUCBbMCHHYIO KOMMYHHKAIIUIO
Ha rOCyJapCTBEHHOM S3bIKE

Poccuiickoit @enepanuu ¢ y4eToM
oco0eHHOCTER COLIMAIILHOTO u
KYJIBTYPHOT'O KOHTEKCTa

Pasznen 1.

Paznen 2. Temr1 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3.
Pasgen 4. Tems1 4.1.,4.2.,4.3
Pasngen 5. Temsr 5.1.,5.2., 5.3.

Pasznen 6. Tema 6.1.

Pazgen 7. Temsr 7.1, 7.2, 7.3

Pa3nen 8. Tema 8.1

OK 07. ConelicTBOBaTh COXPAHEHUIO

OKpYKaroleun cpenbl,
pecypcocOepeKeHlo,  MPUMEHSThH
3HaHHA 00 U3MEHEHUW KIuMarTa,
MIPUHIUIIBI OepexKIMBOTO
MIPOU3BOJICTBA, s pexTUBHO
JIECTBOBATE B Ype3BhIYANHBIX
CUTYaIUSIX

Paznen 2. Tems1 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temsr 4.1.,4.2., 4.3
Paznen 5. Temsr 5.1.,5.2., 5.3.

Pazgen 7. Temsr 7.1, 7.2
Pasnen 8. Tema 8.1

YCTHBIH OIpOoC;
(GpoHTaNBHBINA OMPOC;
HaOJIFO[eHUE

3a BBITIOJTHEHHEM
nabopaTOpHBIX PaboT;
IPAaKTHYECKHE pPadOThI
(pewenue
KaueCTBEHHBIX

U pacyeTHBIX 3a/1ay);
TECTUPOBAHUE;
pelieHue Kerc-3a1ay;
HaOJII0/IEHUE U OLIEHKA
IIOATOTOBKU  IEJIOBOH|
UTPBI;

BBINIOJIHEHUE 3aJaHUN
IIPOMEKYTOUHON
aTTecTaluu
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PazpaboTumnkm:

I'.P. JlockyToBa

I'BIIOY bupckuii

MHOTonpoGUILHEII

npodecCUOHAILHBIN

KOJIICK IIpenomaBaTenb
(MecTo paboThI) (3aHMMaeMast JOJDKHOCTD)

Pabouas nmporpamma npouuia cogepxareiabayto sxcreptusy B ' BITIOY bupckuit

MHOTONPOGUIbHBIN MPOodeCCHOHATBHBINA KOJIEIK

(nmoamnucek)

(MHULAAIBL, g]gaMnnuﬂ )

DKCIEepThI:

I'BIIOY bupckwnii

MHOTOIPOGILHEIN

npodecCUOHATBHBII

KOJUICIK Ct. METOIUCT M.E. JIy3aauna
(mecTo paboThl) (3aHUMaeMasi 10JKHOCTb) (moamnucek) (uHUIMAIBL, hamuns)

I'BIIOY bupckuii

MHOIOnpoGhILHBIN

npodecCHoHAILHBIN

KOJIICIK MeTtoauct J.H. 3akuposa
(MecTo paboTHI) (3aHMMaeMast TOJDKHOCTB) (ozrvcH) (nHUNMATEL, haMuIys)

I'BIIOY bupckwnii

MHOTronpo(MUILHLIH

npodecCuoHaIbLHbBIN

KOJLISIK PykxoBogurens MO I'.P. JlockyToBa
(mMecTo paboThI) (3aHUMaeMasi IOJKHOCTb ) (moxnuce) (MHUIMANBL, hamuns)
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