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npodeccuoHanbHOro oOpa3zoBanms, npotokosn Ne 14 ot «30» wHostOps 2022 r., ®I'OC CIIO mo
cneuuanbHocTd 08.02.09 MoHTax, Hajaaka ¥ SKCIUTyaTalus 3IeKTpooOOpy10BaHNs MPOMBIIIJIEHHBIX
U TPakJIaHCKUX 3J]aHUM, yTBepXkKAeH MpruKka3zoM Munucrepctsa npocsenieHust PO ot 23.01.18 Ne 44.
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1.00mas xapakTepucTHKA pado4yeil NporpaMmmbl
0011e00pa3oBaTEeIbHOM TUCHUILINHBI

Oo6meobpazoBatenbHas guciurummaa OJ.11 ®dusuka sBiseTcs 00s3aTeNbHOM YaCThIO
00111e00pa3oBaTeIbHOTO MHKJIa 00pa3oBaTeabHOM mporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO mo
cnenuansHoct  08.02.09 MoHnTak, Halaaka ¥ OKCIUTyaTalus 3JIEKTPOOOOPYHIOBAHHS
MPOMBINIICHHBIX U MPaXAaHCKUX 3/IaHUN

B cootBerctBum ¢ ®I'OC COO OJ.11 duswka sBusieTcs 00s3aTENbHOM TUCIUIUIMHON Ha
ypOBHE cpeaHero obmero oopasoBanusa. Ha nzydenue aucrummmasl OJ[.11 ®uszuka oTBOAUTCS
180 wyacos.

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YyJbTAaThl 0OCBOCHUA TUCHUIIIMHBI:

1.2.1. leau AucCHUNJINHBI:
Conepxkanre mporpammbl — oOmieoOpa3zoBarenbHol  aucuurimael O.11  ®usuka
HAIPaBJICHO HA JIOCTUKCHUE CIICAYIOIINX IeJIeii:

® (opMupoBaHHE Yy 00yUaIOLIUXCS YBEPEHHOCTH B LIEGHHOCTU 00pa30BaHMsl, 3HAUNMOCTH
¢u3znyecKkux 3HaHMM JUIE  COBPEMEHHOTO  KBaJIM(UIMPOBAHHOIO CIELUANIMCTa  IpU
OCYILECTBIICHUH €r0 Npo(hecCHOHANBHOM NesITeIbHOCTH;

® oOBJaJeHHE CHenu(YUIECKON CUCTEeMOHN (U3NYECKUX TMOHITUH, TEPMUHOJOTHEH W
CHMBOJIUKOM;

® (OCBOCHHE OCHOBHBIX (1)I/I3I/I‘IGCKI/IX TeOpHﬁ, 3aKOHOB, 3aKOHOMepHOCTeﬁ;

® 0OBJAJCHUE OCHOBHBIMU METOJAMHU HAy4HOI'O IO3HAHMS IPUPOAIBI, UCIIOIb3YEMBIMU B
¢u3uke (HAOMIOJCHME, ONKMCAHWE, W3MEPEHWE, BBIIBMKCHHWE THIIOTE3, IPOBE/ICHHE
9KCIEPUMEHTA);

® OBJIaJICHHUC YMCHUSIMMU 06pa6aTBIBaTB JaHHBIC SKCIICPUMCHTA, O00BACHATH IMMOJIYYCHHBIC
PE3YyIbTAaThl, YCTaAHABJINBATh 3aBUCHUMOCTHU MCKIY @)HSI/ILIGCKI/IMI/I BCIIMYMHAMH B Ha6J'IIO}IaeMOM
SABJICHHUH, ACJI1aTh BBIBOABI,

® (opmupoBaHue yMeHHs peniaTh (GU3NIECKUE 3a/1a4U PA3HBIX YPOBHEU CIIOKHOCTH;

® Dpa3BUTHE IIO3HABATEJIbHBIX WHTEPECOB, HHTEIUIEKTYyaJbHBIX U  TBOPYECKUX
croco0HOCTeH B mpoliecce NpuoOpeTeHUs] 3HaHUH ¢ UCIOJIb30BAHUEM DPA3JIMYHBIX MCTOYHHKOB
MH(pOpMallMd U COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHH; yMeHud (QopMyiaupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO IO3UIMIO IO OTHOWICHHIO K (U3MUecKod HUHpOpMaLuy,
MIOJIy4a€MOU U3 PA3HBIX HCTOYHHUKOB;

® BOCHHUTAHUE YyBCTBA TOPJOCTH 32 POCCUMCKYIO (PU3UYECKYIO HAYKY.

Ocgoenmne kypca O/].11 ®usuka npennonaraeT pelieHue CIeAYIOMINX 3a/1a4:

® mpuobOpereHrne 3HAHUKW O (PYHIAMEHTAIBHBIX (U3UYECKUX 3aKOHAX, JICKAINUX B
OCHOBE COBpPEMEHHOW (hM3MUECKON KapTUHBI MHpa, MPHUHIMIIOB JAEHCTBUS TEXHUYECKHX
YCTPOMCTB M TPOM3BOJCTBEHHBIX IPOLIECCOB, O HanOojee BaXXHBIX OTKPBITUSAX B OOJIACTH
(bU3KKY, 0Ka3aBIINX OMpPEENISIOIIee BIUSHIE Ha Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

® [IOHHMAaHUE (bH3H‘-ICCKOfI CYHIHOCTU SIBJICHI/Iﬁ, NpOABIAIONUXCSA B paMKax
HpOI/ISBO,Z[CTBCHHOﬁ ACATCIIBHOCTH,

® OCBOEHHE CHOCOOOB  HCMOJBb30BaHUS  (U3MYECKUX 3HAHUK JUId  pelIeHUs
OPaKTUYeCKMX W NpOopEeCCHOHATNBHBIX  33/7ad,  OOBACHEHHs  SBICHUH  TPUPOIHI,
MIPOU3BOJCTBEHHBIX M TEXHOJOTMYECKHUX TPOIECCOB, NPUHLMUIIOB JEUCTBUS TEXHUYECKUX
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nprOOPOB U YCTPOUCTB, 0OecredeHns: 6e30MacCHOCTH MIPOU3BOICTBA U OXPaHbI IPUPOIHI;

® (QopMupoBaHME YMEHUH pemaTh Yy4eOHO-TIPAKTUYECKHE 3a7aud  (PU3N4EeCcKOoro
coJiepKaHus ¢ yI€TOM IpoQecCHOHaTbHON HAIPAaBICHHOCTH;

® 1puoOpeTeHre ONbITa MO3HAHUSA U CAMOIO3HAHMS, YMEHHUM CTaBUTH 33/1a4dl U peuiaTh
po0IieMsbl ¢ yu€ToM mpodeccnoHanbHOM HallPaBIeHHOCTH;

® (QopMHpOBaHHME YMEHUH HCKaTh, AaHAJIM3UPOBaTb M 00padaThIBaTh (PUIUUECKYIO
uH(popMaIrio ¢ y4€ToM poheCCUOHATLHOM HANIPABIICHHOCTH;

® [0JIrOTOBKAa OOYYarOIIMXCA K YCIEUIHOMY OCBOCHHUIO MAUCHMILUIMH U MOAYyJeH
npodecCHOHANBHOrO IMKIAa: (OPMUPOBAHWE Yy HHUX YMEHUH U ONbITa JEATEIbHOCTH,
XapakTepHBIX s mpodeccuii / TOMHKHOCTEH CITy)KallluX WM CICHHATbHOCTEH, MMOJyd4aeMbIX B
npodeccuoHanbHBIX 00pa30BaTENbHBIX OPraHU3AIUIX;

® T0JIrOTOBKa K (OPMUPOBAHUIO OOIMMUX KOMIETCHIMHA OyIyIIero Crenuaiucra;
camMo00pazoBaHusl, KOMMYHHUKAIIMH, COTPYAHMYECTBA, MPUHATUS PEIICHUNH B CTAHIAPTHOU U
HECTAaHIAPTHOH  CHUTyallUsiX, NPOCKTUPOBAHUS, NPOBEACHHUS  (PU3UYCCKUX HU3MEPCHHIA,
s¢dexTrBHOrO ¥  0€30MACHOTO HCMHOJIb30BAHUS PA3IUYHBIX TEXHUUYECKUX YCTPOICTB,
cOOJTI0ICHMSI TIPABUIT OXPAHBITPYA MpU padboTe ¢ Pu3nUeCKUMU IprudopamMu U 000pyIOBAHHEM.

OcoOeHHOCTh (OPMUPOBAHUS COBOKYITHOCTH 3a/1ad W3YYCHHS Ol.11 ®dwusuka mns
CHCTEMbI CpeaHero mpo(ecCHOHAIbHOTO 00pa30BaHMSA 3aKIIOYAEeTCS B HEOOXOIUMOCTH
peanu3anuu Npo(ecCHOHATIbHOW HANPABICHHOCTH pEIIAaeMbIX 3aj7ad, y4€Ta OCOOCHHOCTEH
cepbl IeSTeTBHOCTH OYAYIIUX CIIEIHATHCTOB.

B pe3yiabTaTe OCBOCHUA JUCHUIIIINHBI O6y‘~IaIOH_II/II‘/‘IC$I JO0JI’)KE€H 3HATD.

® CMBICT TOHATHIA: (U3MYECKOE SBJICHHE, THUIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aUMOJICCTBUE, OJEKTPOMArHUTHOE TIoJie, BOJIHA, (OTOH, aToM, aTOMHOE SO,
MOHU3HUPYIOUIUE U3TyUYEHHUS;

® cMmbIca (PU3MUECKUX BEJIMYHMH: CKOPOCTh, YCKOPEHHE, Macca, Cuila, UMIYJIbC, padoTa,
MEeXaHM4YecKass dHEprusi, BHYTPEHHSAS OJHeprusi, aOcoNlloTHas TeMmIeparypa, CpeaHss
KMHETHUYECKasl DHEPIHsl 4aCTUL] BEIECTBA, KOJIMYECTBO TEIUIOTHI, DJIIEMEHTAPHBIN 2JIEKTPUYECKUN
3apsn;

® cMbICT (U3UYECKUX 3aKOHOB KIJIACCHUECKOW MEXaHUKH, BCEMHUPHOTO TATOTEHHS,
COXpPaHEHMsI  DHEPIMHM, HMIYJIbCca U DJIEKTPUYECKOro  3apsAjna, TEPMOAMHAMMUKH,
AIIEKTPOMAarHUTHOM MHAYKIMH, (oTOdd(DEKTa;

® BKJIAJ POCCUHCKUX M 3apyOEKHBIX YUEHBIX, OKa3aBIIMX HauOoJbllee BIMSHUE Ha
pa3BuTHE (HUBHKHY;
B pe3ynbraTe 0cBOEHHS JUCIMIUTMHBI 00Yy4YarOMIUNCS TOJIKEH YMETh:

L4 MMPOBOANTH Ha6J'IIO,HeHI/ISI, IIJIAHWUPOBATH W BBITTOJIHATHb OKCIICPUMCEHTEIL,
® BEIABUTATH TUIIOTE36I U CTPOUTH MOACIIH,

® [IPUMEHATH TMOJY4YEHHBbIE 3HAHUSA MO0 (u3MKEe I OOBSCHEHUS Pa3HOOOPA3HBIX
(bU3UYECKUX SIBJICHUI W CBOWCTB BEIIECTB;

® [IPaKTHYECKU MCIIOJIb30BaTh (PU3NYECKHE 3HAHMS,
® OIICHHUBAThH JOCTOBEPHOCTh €CTECTBEHHOHAYYHOM NH(OpMaLINK;

® CIIOJIK30BaTh NMPUOOPETEHHBIE 3HAHUS M YMEHHUSI JIJIsl PEIICHHS TIPAKTUYCCKUX 3a]1a4
MMOBCETHEBHON JKMU3HH, oOecreueHnus O0e30macHOCTH COOCTBEHHOW >KM3HHU, PallMOHAIBHOTO
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IIPUPOIONOIL30BAaHUS U OXPAaHbI OKPYKAIOLIEH Cpeabl.

® ONUCHIBATH U OOBSCHATH (PM3UUECKHE SBJICHUS 1 CBOMCTBA TEJI: CBOMCTBA I'A30B, KU IKOCTEN
U TBEPABIX TEN; 3JEKTPOMAarHUTHYI WHAYKIUIO, PACIPOCTPAaHEHUE NICKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOMCTBA CBETA; U3Iy4CHHUE U MOTJIOIIEHUE CBETAaTOMOM; (hOTOIPPEKT;

® OTJIMYaTh I'MIIOTE3BI OT HAyYHBIX Teopnﬁ;
® JiciaTh BBIBOABI HA OCHOBE 3KCIICPUMCHTAJIBHBIX JaHHBIX,

® [IPUBOJAMTH HPHUMEPHI, MOKA3BIBAIOIIME, YTO: H3,6JHOI[€HI/I$I " SKCIICPUMCHT ABJIAKOTCA
OCHOBOI1 JJId  BBIABMKCHHUS THUIIOTE3 H Teopnﬁ, MO3BOJIAIOT MPOBCPUTH HUCTUHHOCTDH
TECOPCTUUECCKHUX BBIBOJOB, q)HSH‘IeCKaH TEOpH HAacT BO3MOKHOCTH OOBSACHATh H3BECTHBIE
SABJICHUS NPUPOALI U HAYYHBIC (baKTBI, MMPEACKAa3bIBATh €IIC HCU3BCCTHLIC ABJICHUSA

® [PUBOAWUTH MPHUMEPHI MPAKTUYECKOTO HCIOIb30BAHUS (PU3NYECKUX 3HAHMI: 3aKOHOB
MEXaHUKH, TEPMOJAMHAMUKM U DJIEKTPOAMHAMUKM B DHEPreTHUKE;, pa3JIMYHbIX BHUOB
AJIEKTPOMArHUTHBIX M3JIYyYEHUHN JUJIsl Pa3BUTHS PavO U TEIEKOMMYHHUKAIUH, KBAHTOBOM (hU3UKHU
B CO3/IaHUU SJIEPHOM YPHEPTETHUKU,JIA3EPOB;

® BOCIPUHUMAThL W HA OCHOBE IIOJYYCHHBIX 3HAHUI CaMOCTOSITENbHO OIIEHUBATH
uHpopMalnio, coaepxkamyocs B coobmeHusx CMMU, HuHtepHeTe, HayYyHO-TOMYISPHBIX
CTaThAX.

® TIPUMCHATH NOJYUYCHHBIC 3HAHUS AJI PCIICHUA (I)I/I3I/I‘IGCKI/IX 3aJa4,

*
® OonpenenaTh Xapakrep pusnueckoro mpoiecca 1o rpaduky, radnuue, Gpopmyne ;
*  U3MEpATh P PU3MUECKUX BEIUYHMH, IPEJCTABIIAS pe3yabTaThl U3MEPEHUN C yUeTOM
UX MOTPEIIHOCTEN.

1.2.2. [lnanupyemble pe3yJIbTaThl OCBOEHUSI 0011e00pa30BaTEIbHON IMCHUILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3Hauenue nucuuiuinHa umeet npu popmuposannu OK u [TK



Kox u HaumeHoBanmne gopMupyeMbIX
KOMIIeTeHIH

OK 01. Boi0upaThb criocoObI pemeHust
3a1a4 npo¢ecCuoHATbHOM
JAeSITeJJbHOCTH IPMMEHUTEJIBHO K
Pa3JIMYHBIM KOHTEKCTaM

IlnanupyemMble pe3yJbTaThbl OCBOCHHS JMCIHUIIIHHbI

Oo61me

B yacTH Tpya10BOr0o BOCIMTAHMS:

- TOTOBHOCTh K TPY/AY, OCO3HAHUE IIEHHOCTH
MacTepcTBa, TPYIA0It00ue;

- TOTOBHOCTh K aKTHBHOM €S TEILHOCTH
TEXHOJIOTHYECKOU U COIMATbHOM HAIPaBICHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATh, INIAHUPOBAThH U
CaMOCTOSTEJILHO BBITIOJHATH TAKYIO JICSITCIIBHOCTD;
- HHTEPEC K Pa3IuIHbIM cepam npodheCcCUOHATHLHOM
JeATEeIIbHOCTH,

OBiajieHHe YHUBEPCAJIbHBIMH YUeOHBIMU
NMO3HABATEJIbHBIMH JIeHCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOSTEIBLHO (POPMYJIMPOBATH U
aKTyaJIM3UpOBaTh MPOOIEMY, pacCCMaTPHUBAThH €€
BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIN MTPU3HAK WIIN
OCHOBaHUS JJIsl CPABHEHUSI, KITACCU(PUKALIUU U
0000IICHHS;

- ONIPEACINIATH LIeNIU JeATEIbHOCTH, 3a/1aBaTh
rapaMeTpbl U KPUTEPUU UX JIOCTUKEHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTbh KOPPEKTHUBBI B I€SITEIbHOCTD, OIIEHUBAThH
COOTBETCTBHE PE3yJbTATOB IIEJISIM, OIICHUBATh PUCKU
MOCEICTBUH JEATEIbHOCTH;

- pa3BUBATh KPEATHBHOE MBIIIUICHUE TIPU PEIICHUHN
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbBIe HCCIea0BATEIbCKHE IeHCTBHS:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATETBCKOM 1
MPOEKTHOM JESITEIIbBHOCTH, HABBIKAMH Pa3peIIeHUs
npobiuem;

- BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC CBSI3H U
aKTyaJIM3UpOBaTh 33/1ayy, BHIIBUTATh TUIIOTE3Y €€

JucuuniInHapHble

- cOPMUPOBAHHOCTH MTPEACTABICHUNA O POJIH U
MecTe GU3UKU U aCTPOHOMHUH B COBPEMEHHOM
HAayYHOU KapTHHE MHPA, O CHCTEMOOOpa3yIomei
poiu (pU3KUKH B Pa3BUTHUU €CTECTBEHHBIX HAYK,
TEXHHUKH U COBPEMEHHBIX TEXHOJIOTHI, O BKJIa/e
POCCHICKHX U 3apyOEKHBIX YUEHBIX-(H3UKOB B
pa3BUTHE HAYKHU; IOHUMaHNUE PU3NYECKOM
CYIIHOCTH HaOJIIOAaeMBIX SIBJICHUI MUKPOMHUDA,
MaKpOMHUpa ¥ MeraMHpa; IOHUMaHUE POJIU
aCTPOHOMHUU B TIPAKTHUECKON JESATEITHHOCTH
YeJIoBeKa U AbHEHIIIeM HayYHO-TEXHHYECKOM
pa3BUTHH, poJid GU3UKU B POPMUPOBAHUH
Kpyro3opa u (pyHKIMOHAIEHOW TPaMOTHOCTH
YeJI0BEKa ISl PEIICHUs IPAKTHIECKUX 3314,

- BJIaJIeTh OCHOBOIOJIAratoIuMH (PU3HUECKUMHU
MOHATUSIMH U BEIMYMHAMU, XapaKTEPU3YIOIIUMHU
¢du3nyeckre npoueccsl (CBI3aHHBIMU C
MEXaHUYECKUM JIBKCHHEM, B3aMOICHCTBHEM
TeJ, MEXaHMYECKUMH KOJIeOaHUSIMHU U BOJIHAMU;
aTOMHO-MOJIEKYJISIPHBIM CTPOSHUEM BEIIECTBA,
TEIUIOBBIMH MPOLIECCAMU; AIIEKTPUUECKUM U
MarHUTHBIM TTOJISIMU, SJIEKTPUIECKUM TOKOM,
AJIEKTPOMArHUTHBIMH KOJIEOaHUSMHU M BOJIHAMU;
ONITUYECKUMHU SIBIICHUSIMH, KBAHTOBBIMHU
SBJICHUSIMU, CTPOEHUEM aTOMa M aTOMHOTO s/pa,
PaMoaKTUBHOCTHIO); BIIAJCTh
OCHOBOITOJIATAIOIIMMU aCTPOHOMUYECKHUMHU
MOHATHUSIMH, TTO3BOJISIOIIMMH XapaKTePH30BaTh
MPOIIECCHI, TPOUCXOIAIINE Ha 3BE3/1aX, B
3BE3JIHBIX CHCTEMAaX, B MEKTAJIAKTUIECKOH cpe/ie;
JBIDKEHUE HEOCCHBIX TEJl, IBOJIOIUIO 3BE3/] U
Bcenennolii;

- BJIAJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMU U



OK 02. Ucnosb30BaTh COBpeMEHHbIE

PEeIICHUA, HAXOOUTh apTYMCHThBI JJIA 1O0KA3aTCIIbCTBa

CBOMX yTBEPXKJICHHUM, 3a]1aBaTh MapaMeTpPhl U
KPUTEPHUU PEIICHUS;

- aHAJIM3UPOBATH MOJYUYCHHBIC B X0JIC PEIICHUS
3a1a4u pe3y.HBTaTBI, KpI/ITI/I‘-IeCKI/I OIICHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MECHEHUE B
HOBBIX YCJIOBI/IHX;

- YMETh MEPEHOCHUTDH 3HAHUS B ITO3HABATEIBHYIO U
HpaKTI/ILIGCKyIO O6HaCTI/I KU3HECOACATCIIbHOCTH,

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX
MPeAMETHBIX 00J1aCTeH;

- BBIJIBUTaTh HOBBIC UJCH, IIPE/IjIaraTh
OpI/IFI/IHaJ'II)HI)IG IIOAXOAbI N peHIeHI/Iﬂ;

- CIIOCOOHOCTh UX UCIIOJIb30BAHUS B
[M03HABATEIBHOMN M COLUAILHOM IPAKTHKE

B 00s1acTH IEHHOCTH HAYYHOI'0 MO3HAHUSA:

TEOpHUSAMU (3aKOH BCEMHUPHOTO TAroTeHus, I, Il u
III 3akonsl Hpr0TOHA, 3aKOH COXPAaHEHUS
MEXaHUUYECKOM 3HEPIUH, 3aKOH COXPaHEHUs
UMITYJIbCA, IPUHIUI CYNEPIIO3ULIUN CHIL,
MPUHIUIT PABHOIIPABHOCTH MHEPLIUATIBHBIX
CUCTEM OTCUEeTa; MOJIEKYJISIPHO-KUHETHUECKYIO
TEOPHUIO CTPOEHUS BELIECTBA, IA30BbIE 3aKOHBI,
MEepBBINA 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHHUsI AIEKTPUUYECKOTO 3apsiia, 3aKOH
Kynona, 3akon OMa 111 yyacTKa LEenu, 3aK0OH
Oma [17151 TOJTHOM AJIEKTPUYECKON LIeNH, 3aKOH
Jxoyns - Jlenna, 3aK0oH 3J€KTPOMarHUTHON
WHIYKIIMW, 3aKOH COXPAHEHUS YPHEPTUH, 3aKOH
MPSIMOJIMHEHHOTO PAcIIPOCTPAHEHUSI CBETA, 3aKOH
OTpaXEHMsI CBETA, 3aKOH IIPEJIOMJICHUS CBETA;
3aKOH COXPaHEHUS SHEPTUH, 3aKOH COXPAaHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUS DJIEKTPHUUECKOTO
3aps/ia, 3aKOH COXPAaHEHHsI MaCCOBOT'O YMCIIA,
nocrtynatel bopa, 3aKkoH pagl0aKTUBHOIO
pacmajia); yBepeHHOE UCIIOJIb30BaHNE 3aKOHOB H
3aKOHOMEPHOCTEH TIpH aHaIn3e PU3UIECKUX
SIBJIEHUW U MPOLIECCOB;

- copMUpOBaTH YMEHUS PEIIATh PACUCTHHIC
3aJ1a4M C SIBHO 33IaHHOUN (PU3NYECKOI MOJIETIBIO,
UCTIONB3Ys U3UYECKUE 3aKOHBI U TIPUHITUIIBL, HA
OCHOBE aHaJIW3a YCIIOBUS 33/1a4M BHIOMPATh
(buU3NYECKYIO MOJIEIb, BBIIETATh GU3NUECKUE
BEJIMYUHBI ¥ (POPMYITBI, HEOOXOAMMBIE IS €€
perIeHus1, TPOBOIUTE PACUEThI M OIICHUBATh
PEATbHOCTb MOTYYEHHOTO 3HAYCHHS (PU3UIECKON
BEJIMYMHBI; pelIaTh KaueCTBEHHBIC 3a/1a4H,
BBICTpaNBasi JOTUYECKH HEPOTUBOPEUUBYIO
LIETIOYKY PACCYXIECHUM C OMOPON HA U3yYECHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH 1 (PU3NYECKUE SBICHUS
-chopMHUpPOBaTH YMEHHUS YUUTHIBATh IPAHUILIBI



Cpe/CTBA MOMCKA, AHATU3A U
HHTepnpeTauuu UHGOpMALMHU, U
uHGopMaIMOHHbIE TEXHOJIOTHH ISl
BBINOJTHEHNS 32/1a4
npo¢ecCHOHATBHOM eSITeIbHOCTH

- cpOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW NIPAKTHKH,
OCHOBAHHOTO Ha JIUAJIOTE KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJTMKYJIBTYPHOM MHDE;

- COBEPIIICHCTBOBAHUE SI3bIKOBOM M YUTATEILCKOMN
KYJIBTYPBI KaK CPEJICTBA B3aUMOJCHCTBUS MEKITY
JIIOJIbMH U TIO3HAHUS MUDA;

- OCO3HaHHE IICHHOCTH HAyYHOU JCATEIHHOCTH,
TOTOBHOCTB OCYIIECTBIISATh MPOCKTHYIO U
HCCIIEIOBATENbCKYIO ACSITEIbHOCTh UHIUBUIYAIbHO
U B TPYIIIE;

OBJ1aieHHe YHUBEPCAJIbHBIMH YUeOHBIMU
NMO3HABATEJIbHBIMU 1€CTBUAMM:

B) padora ¢ uHgopmanmei:

- BJIQJIETh HaBBIKAMU TOJIy4eHHS HHPOPMAITIH U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIbHO
OCYIIECTBJISTh MMOUCK, aHAIN3, CUCTEMATU3AINIO U
WHTEPIpETAINIO HHPOPMAIIH Pa3IHYHbIX BUIOB U
dhopm mpencraBieHus;

- CO3/1aBaTh TEKCTHI B PA3IUYHBIX (popMaTax ¢
Y4€TOM Ha3HAYeHUS HH()OpPMAIUHU U TIEIeBOI
ayTUTOPHUH, BBIOMpast ONTUMATIBHYIO (popmy
MIPEACTABICHUS U BU3yaTU3aIlHH;

- OLIEHUBATh IOCTOBEPHOCTb, JIETUTUMHOCTb
nH(pOpMaIuU, €e COOTBETCTBUE TIPABOBBIM U
MOPaJIbHO-3TUYECKUM HOpMaMm;

- ICTIONIb30BaTh CPE/ICTBA MH(POPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUN B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX H
OpTraHMU3AIMOHHBIX 337124 C COOJII0IEHUEM
TpeOOBaHMIT )PrOHOMUKH, TEXHUKH O€30TIaCHOCTH,
TUTHUEHBI, PeCypcocOepeKeHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAITMOHHON

IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJEIICH:
MaTepHalbHasi TOUKa, MHEepLHalbHas cucTeMa
oTcueTa, UJcalIbHbIN ra3; MOJEIu CTPOCHHUS ra3oB,
’KHMJIKOCTEN U TBEPJBIX TE€J, TOUSUHBIN
AIIEKTPUYECKUH 3apsi, SAepHas MOJIENb aToma,
HYKJIOHHAsl MOJZIeJIb aTOMHOT0 si/ipa [IPU PeLeHUN
bu3nUYecKuX 3a/1a4;

- c(opMHUPOBaTh COOCTBEHHYIO ITO3ULUIO 110
OTHOILIEHHIO K (pr3nueckort HHpOpMaIuy,
[0JIy4aeMOM 13 pa3HbIX UCTOYHUKOB, YMETh
MCII0JIb30BaTh U(PPOBbIE TEXHOJIOTUH JIIS
MIOUCKA, CTPYKTYPUPOBaHMsI, UHTEPIPETALUHU U
NpeCTaBICHNs y4eOHOM U HAYIHO-TIOMYIISIPHON
uHGOpMAaLUKY; Pa3BUTh YMEHHS KPUTHUECKOTO
aHaJM3a MmoydaeMoi HHpopMauu



OK 03. IlnanupoBaTthb U
pean30BbIBATH COOCTBEHHOE
npodgeccnoHaIbHOE U JTUYHOCTHOE
pa3BuTHE, NPEANPUHUMATEILCKYIO
JAeSiTeJIbHOCTh B MPodecCHOHATbHOM
cepe, HCII0JIL30BATH 3HAHUS 110
¢uHaHCOBOII IPAMOTHOCTH B
Pa3IHYHBIX KU3HEHHBIX CUTYaIUsAX

0€e30I1aCHOCTH;

- BJIaJIETh HaBBbIKAMU PACIIO3HABAHUS U 3aIUTHI
nHpopManuu, nHGOPMAITMOHHOM 0€301MacCHOCTH
JUYHOCTU

B 06/1acTH 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
-- ¢()OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
3TUYECKOTO [TOBEJCHUS;

- CIIOCOOHOCTDH OLIEHUBATh CUTYALIUIO U IPUHUMATh
OCO3HaHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE
YCTOMYIUBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJIUTEISIM U
(nam) ApyruM 4YieHaM CeMbH, CO3/IaHUIO0 CEMbH Ha
OCHOBE OCO3HAHHOIO NMPUHATHS LIECHHOCTEN
CEeMEHHOM )KU3HU B COOTBETCTBUU C TPAAULIHSIMHU
HaponoB Poccuu;

OBjajieHHe YHUBEPCAIbHBIMU PEryJsiTHBHBIMU
AeCTBUAMU:

2) CaMOOPraHU3aIUA:

- CAMOCTOSITEIBHO OCYIIECTBIISITh TO3HABATEIbHYIO
NeSTeTbHOCTD, BBISIBISATH TPOOJIEMBI, CTABUTH U
(dhopMynupoBaTh COOCTBEHHBIE 33/1a4U B
00pa3oBaTenbHON JEATENHPHOCTH U KU3HEHHBIX
CUTYaIUIX;

- CAMOCTOSITEIILHO COCTABIIATh IUIAH PEIICHHS
MPOOJIEMBI C YI€TOM UMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEOUTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM;
croco6cTBOBaTh (POPMUPOBAHUIO U MTPOSBIICHUIO
HIUPOKOM 3PYIUINH B pa3HbIX 00JacTsSIX 3HAHUH,
TTOCTOSIHHO TTOBBIIIIATH CBOM 00pa30oBaTEIbHBIN U
KYJbTYPHBIN YPOBEHB;

0) CAMOKOHTPOJIb:

- BJIaJIeTh OCHOBHBIMU METO/IaMU Hay4YHOTO
MO3HAHUS, UCTIOIB3YEMBIMU B (PU3UKE: TIPOBOJHUTH
IpsIMbIe U KOCBEHHBIE U3MEpEHUsI (PU3NUECKUX
BEJINYMH, BEIOUPAst ONTUMAIIBHBIN CTIOCO0
U3MEPEHUs U UCIOJIb3Yysl U3BECTHBIE METO/IbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHUI, IPOBOIUTh
UCCIIEIOBaHUE 3aBUCUMOCTEN (hr3nyecKux
BEJIMYMH C MCIIOJIb30BAaHUEM IPSIMBIX H3MEPEHHIA,
OOBSICHATD MOJTYYEHHBIE PE3YIIbTAThI, UCIIOJIb3YSI
(du3nveckne Teopru, 3aKOHbI U TIOHATHS, U JIeIaTh
BBIBOJIbI; COOJIIOATh IIpaBUiIa 6€30MacHOro Tpyaa
IIPY IPOBEICHUH UCCIICAOBAHUHA B PaMKax
y4eOHOTr0 3KCIIepUMEeHTa U y4eOHO-
HCCIIEIOBATEILCKON A TETHbHOCTH C
UCIOJIb30BaHUEM LU(POBBIX U3MEPUTEIBHBIX
YCTPOWCTB U TaOOPAaTOPHOTO 000PYI0BAHMUS;
c(OpPMHPOBAHHOCTb MPEACTABICHUN O METOAAX
MOJTyYEeHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHHUH
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OK 04. D¢ dexTuBHO
B3aUMO/1eliCTBOBATH U padoTaTh B
KOJUICKTHBE M KOMaH/1e

HCIOJIb30BaTh MIPUEMBI peIeKCUU ISl OLIEHKH
CUTYyalluu, BBIOOpA BEPHOTO PELICHMUS;

- YMETh OLEHUBATh PUCKU U CBOEBPEMEHHO
MIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

B) IMOLMOHAJIbHBIN HHTEJIEKT,
npeanoarawiuii copMMpoBaHHOCTD:
BHYTPEHHEH MOTHUBALIUHY, BKJIIFOYAIOLIECH CTPEMIICHUE
K JIOCTUKEHUIO LIEJIU U YCIIEXY, ONTUMHU3M,
WHUIMATUBHOCTb, YMEHHUE JIEUCTBOBATH, HCXOIS U3
CBOUX BO3MO>XHOCTEH;

- OMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh TOHUMATh
SMOLMOHAIBHOE COCTOSIHUE IPYTUX, YUYUTHIBAThH €r0
MIPU OCYIIECTBICHUU KOMMYHUKAIIMH, CIOCOOHOCTD K
COUYBCTBHIO U COIIEPEKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB, BKJIFOUAOIIUX
CIIOCOOHOCTH BBICTPaUBaTh OTHOIICHUS C

JIPYTUMH JTIOAbMH, 3a00TUTHCS, IPOSIBIIATH

HMHTEPEC U pa3peniaTb KOH(PIUKTHI

- TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOIPE/IEIICHUIO;

-OBJIa/ICHE HABBIKAaMHU y4eOHO-HCCIeA0BaTEIbCKOM,
MPOEKTHOM U COLMATIbHON JIEATEIIbHOCTH;
OBJaieHHe YHUBEPCAJIbHBIMU
KOMMYHUKATHUBHBIMU J1eHiCTBUAMM:

0) coBMecTHasi 1eITeIbHOCTD!

- IOHUMATh W UCTIOJIH30BaTh MPEUMYIIIECTBA
KOMaHJHOW ¥ WHIMBUIYaTbHOU paboThI;

- MPUHUMATH TIEJIM COBMECTHOU JEATEIHLHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS 110 €€
JIOCTYDKCHHIO: COCTABJIATH IUIAH JICHCTBHIA,
pacnpenenarb pojikd ¢ y4eTOM MHEHUM Y4aCTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOW pabOTHI;

- KOOPJIMHUPOBATH U BBIMIOJHATH PaOOTy B YCIOBHSIX
peaIbHOT0, BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO

- OBJIQIETh YMEHUSAMH paboTaTh B IPyIIE C
BBITIOJTHEHUEM Pa3INYHbIX COLIMATIBHBIX POJIEH,
IUTaHUPOBATh pabOoTy IPYMIIbI, PAllMOHATIBHO
pacnpeensiTh AesTeIbHOCTh B HECTaHAAPTHBIX
CUTYallUsIX, aIEKBATHO OLIEHUBATh BKJIAJ Ka)KJI0TO
U3 YUYaCTHUKOB TPYIIIHI B pEeLICHHE
paccMaTpuBaeMOi PoOIEeMBI
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OK 05. OcymecTBJsSITh YCTHYIO
NHCbMEHHYI0 KOMMYHUKALMIO HA
rocy1apcTBEeHHOM SI3bIKe
Poccuiickoii Penepanuu ¢ y4eToM
0COOCHHOCTEH COLMAIBHOIO U
KYJAbTYPHOI'0 KOHTEKCTa

B3aUMOJICHCTBUSI;

- OCYILECTBJIATh IO3UTUBHOE CTPATETUUECKOE
IIOBE/ICHUE B PA3JIMYHBIX CUTYaLUsIX, IPOSBIATh
TBOPYECTBO U BOOOpakeHHUE, ObITh MHUIIMATHBHBIM
OBiageHne yHMBePCAJIbLHBIMHU PeryisiTHBHBIMH
JNeHCTBUSIMU:

I') NpUHATHE ce0s1 U IPYTrUX JII0/Iei:

- IPUHUMATh MOTHUBBI M aPTYMEHTHI IPYTUX JIFOJeH
IIPU aHAJIN3€ PE3y/IbTATOB JESITENbHOCTH;

- IPU3HABATh CBOE MPABO U IPABO APYTUX JIOAEH Ha
OImuOKU;

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C
IIO3ULIMH IPYrOro YeJIOBEKa

B o6s1acTH 3cTeTHYECKOr0 BOCIIUTAHHUSA:

- CTETUYECKOE OTHOILECHUE K MUDY, BKIIIOYast
ACTETUKY ObITA, HAYYHOI'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOLIECTBEHHBIX
OTHOIIICHHUH;

- CIOCOOHOCTh BOCIIPUHUMATh Pa3IMYHbIE BH/IbI
HCKYCCTBA, TPAJAULIUU U TBOPUYECTBO CBOETO U APYIUX
HapoJ0B, OIYIIATh YMOLIMOHAIBHOE BO3/IEHCTBHE
HCKYCCTBA;

- yOeX/1IeHHOCTh B 3HAYUMOCTH ISl TMYHOCTH U
o01iecTBa OTEUECTBEHHOTO U MUPOBOI'O UCKYCCTBA,
THUYECKHX KYJIbTYPHBIX TPaJAULUI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAMOBBIPAKEHHIO B Pa3HbIX BUJAX
HCKYCCTBA, CTpEMJICHUE TIPOSBIISATH KaUeCcTBa
TBOPYECKOM JINYHOCTH;

OBJj1aieHue YHUBEPCAJIbHbIMU
KOMMYHUKATHBHBIMH /1CHCTBUAMM:

a) oOIIeHue:

- OCYIIECTBIIATH KOMMYHHKAIIMU BO BCeX cepax
KU3HU;

- c(OpMHUPOBATh YMEHUS PAaCIIO3HABATh
(buzuvecKue ABIeHUS (IIPOLECChl) M OOBACHATh UX
Ha OCHOBE M3yYCHHBIX 3aKOHOB: PABHOMEPHOE H
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBI)KEHUE,
CcBO0OIHOE MaJeHUE TEN, ABMKEHHE T10
OKPYXHOCTH, HHEPITUS, B3aUMOJICHCTBUE TEll,
KoyiebaTenbHOE TBMKEHUE, PE30HAHC, BOTHOBOE
nBrxkeHue; uddysus, OpoyHOBCKOE TBUKEHUE,
CTPOCHUE JKUAKOCTEH U TBEPABIX TEI, I3MECHEHUE
o0BbeMa Tell IpU HarpeBaHUM (OXJIaXIEHUH),
TETUIOBOE paBHOBECHE, HCTIAPEHUE, KOH/ICHCAIIHS,
TUTaBJICHUE, KPUCTAJUIN3AIINS, KUTICHHUE,
BJI&KHOCTB BO3JIyXa, CBS3b CPETHEH
KHMHETUYECKOU SHEPTUU TETJIOBOTO JBUKCHHS
MOJIEKYJI ¢ a0COJIFOTHOM TEMITepPaTypoid,
MOBBILIICHHUE JTABJICHUSI Ta3a MPH €0 HarpeBaHUU B
3aKpBITOM COCYJI€, CBSI3b MEX/TY ITapaMeTpaMu
COCTOSIHHUS Ta3a B U30IMPOLIECCAX; DIEKTPU3ALIUS
TeJI, B3aUMOJICHCTBUE 3apsI0B, HArPEBaHUE
MPOBOJHKKA C TOKOM, B3aUMOJICHICTBIE MarHUTOB,
AIIEKTPOMArHUTHAS MHAYKIUS, TEHCTBUE
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OK 07. ConeiicTBOBATH COXPAHEHHIO
OKpY:KaIIel cpeabl,
pecypcocOepexeHno, IPUMEHATh
3HAHHMS 00 U3MEeHEHUM KJINMAaTa,
MPUHIIHIIBI OepeKINBOr0
NPOM3BOACTBA, 3P (PeKTUBHO
AefiCTBOBATH B YPe3BbIYANHBIX
CUTYaIUAX

IIK1.1 Opranu3oBbIBaTh U

OCYLIECTBJISATH IKCILTYATALMIO
3JIEKTPOYCTAHOBOK MPOMBIIILJIEHHBIX
U TPAXKTAHCKHUX 31aAHUI

- pacrno3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIIEHUS,
IIOHUMAaTh 3HAYEHUE COLUAIIBHBIX 3HAKOB,
pacrmo3HaBaTh MPEAMOCHUTKA KOH(IMKTHBIX
CUTYyallui U cMsr4aTh KOH(DIUKTHI;

- Pa3BCPHYTO U JIOTUYIHO U3JIaraTb CBOIO TOUKY
3pCHHA C UCITOJIB30BAHUCM SA3BIKOBBIX CPCIACTB

B 00s1acTH 3K0JI0rH4€CKOT0 BOCIIUTAHUSA:

- chopMHPOBAHHOCTH YKOJIOTHUECKOUN KYIBTYPHI,
MOHUMAaHUE BIMSHUS COLMATIBbHO-2KOHOMUYECKUX
MPOIIECCOB HA COCTOSIHUE MTPUPOIHON U COIMAILHOMN
Cpelbl, 0OCO3HAaHME II100aTLHOTO XapaKTepa
9KOJIOTHYCCKHX MPOOIIEM;

- INIAHUPOBAHUE U OCYLIECTBIIEHUE JACICTBUI B
OKPY>KarOIlIeH cpejie Ha OCHOBE 3HAHMS 1eJIeH
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JIEHCTBUM, IPUHOCSIINX BPEL
OKpY>Karolleu cpere;

- YMEHHUE MPOTHO3UPOBATH HEOIATOMPHUATHBIE
9KOJIOTUYECKHE MOCIESACTBHUS TPEANPUHUMAECMBIX
JEUCTBUM, ITPEIOTBPALIATh UX;

- pacIIupeHue OIbITa ACITEIHPHOCTH SKOJIOTUUECKON
HaIpaBJIE€HHOCTH;

- OBJIa/IEHUE HaBbIKaMH y4eOHO-
HCCIIEI0BATENBCKON, IIPOEKTHON U COLMAIIBHON
NEeSATeTLHOCTH

OcBoeHne 00y4armMUMHUCS B X0JI€ U3yUEHUS
y4eOHOro MpeIMeTa HayYHbIX 3HAHUH, YMEHUH U
Croco00B JACHCTBUHN, crien(PUIeCKuX s
COOTBETCTBYIOIIEH MpeIMETHOI 0bmacTu

MarHUTHOTO TI0JIsS Ha IMTPOBOJIHUK C TOKOM U
JBIDKYIIHICS 3apsifl, SJIEKTPOMarHUTHBIC
KoJIe0aHUs U BOJHBI, IPSIMOJTMHEHHOE
pacmpocTpaHeHHe CBETa, OTPAKEHHUE,
npejgoMiIeHue, naTephepeHus, Tuppakuus 1
MOJISIpU3aIUs CBETa, JUCIIEPCHS CBETA;
dorosnexTpuueckuit 3pdexr, CBeTOBOE AaBICHHE,
BO3HMKHOBEHHE JIMHEHYATOTO CIIEKTPa aToMa
BOJIOPOJIa, €CTECTBEHHAS M HCKYCCTBEHHAS
PagOaKTUBHOCTD

- chopMHpOBaTh YMEHUS IPUMEHATH OTy4YeHHbBIE
3HAHUS JUI OOBSICHEHUS YCIOBHIA MPOTCKAHUS
(UBUYECKUX SBJICHUHN B IPUPOJIE U JIJIS IPUHATHUS
MPAKTUYECKUX PEIICHUI B IOBCEIHEBHOW KU3HU
JU1s oOecrieueHust 0€301acCHOCTH TP 0OpAIICHUH
¢ OBITOBBIMU TIPUOOPAMU M TEXHUICCKIUMH
YCTPOMCTBAMH, COXPAHEHHUS 310POBbS U
COOJTIOZICHHSI HOPM SKOJIOTHYECKOTO TIOBEICHUS B
OKpY’KaIoIIeH cpesie; MOHMMaHue He0OX0IUMOCTH
MPUMEHEHUS TOCTHKEHUH (PU3UKU U TEXHOJIOTUN
JUTSL PAITAOHATIFHOTO MTPUPOJIOTIONB30BAHUS

- chopMHpOBATH MPEACTABICHUS O POJTU H MECTE
(U3HUKHN U ACTPOHOMHH B COBPEMEHHOMN Hay4IHOMN
KapTHUHE MHPAa;

- chopMHpOBaTh YMEHUS pacClO3HABATH
(buznvecKue ABICHUs(MPOIECChl) M OOBICHATh MX
HA OCHOBE M3yUEHHBIX 3aKOHOB;
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- BJIaJIeTh OCHOBOIOJIAratoIuMHU (PU3HUECKUMU
HOHATUSIMU U BEJIMYMHAMU, XapaKTePU3YIOILUMHU
(du3HUYECKUe POIECCHI;

- BJIaJIeTh 3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TEOPHSIMH;

- YMETh YUUTHIBATh I'PAHUIIbI IPUMEHEHUS
M3YYEHHBIX (PU3NYECKUX MOJIEIICH;

- BJIaJIeTh OCHOBHBIMU METO/IaMU Hay4YHOT'O
MO3HAHUS, UCTIOJIb3YEMBIMH B (DU3HKE;

- ¢(OpMHUPOBATh YMEHUS pellaTh pacueTHbIE
3aJ]auy C SIBHO 3aJJaHHON (PU3HUECKON MOJIEIBIO,
UCMOJb3Ys GU3NYECKHUE 3aKOHBI M IPUHLUIIBL; HA
OCHOBE aHaJIi3a yCJIOBUS PELEHUs 3a7aun
BBIOMPATh (PU3UUECKYIO MOJIENb, BBIICIATh
¢du3nveckre 3aK0HbI B (HOPMYITBI, HEOOXOAUMBIE
JUIS €€ pelleHMsl, IPOBOIUTH pacueThl U
OILICHUBATh PEAIbHOCTb MOJIYYEHHOTO 3HAYECHHUSI
(bu3n4ecKoil BETMUNHBI; pelaTh KayeCTBEHHbIE
3aJ1a4uM, BHICTpAuBas JOrMYECKH
HEMPOTHBOPEUMBYIO LIETIOUKY PACCYKIECHUM C
OMOpO Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBIICHMUS;

- c¢(OpMHUPOBATH YMEHUS IPUMEHSTH TIOJTyYCHHBIC
3HaHUA JUIsl OOBSICHEHUS YCIIOBUH MPOTEKAHUS
(bU3NYECKUX SIBICHHUIA B IPUPOAE U JIJISl IPUHSTHUS
MPAaKTUYECKUX PEIIeHUI B TOBCEHEBHOM KU3HU
Jutst obecrieyeHus: 0€30MacHOCTU IpU 00palleHun
¢ OBITOBBIMHU MPUOOPAMU M TEXHUYECKUMU
YCTPOMCTBAMU;

- c(opMHUPOBaTh COOCTBEHHYIO IMO3UIUIO 110
OTHOUICHMIO K pU3nYecKoil nHpopmanuu,
MOJTy4aeMO U3 pa3HbIX HCTOYHUKOB, YMEHHUS
UCIOJIb30BaTh LIU(PPOBHIE TEXHOIOTUH JUIS
MIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUHU U
MIPEACTABICHUS Y4eOHOW 1 HAYYHO-TIOMYJIIPHOM

14



I1K4.4 O6ecieunBaTh cO0TI01eHHE
NMPaBWJI TEXHUKH 0e30IaCHOCTH NPH
BbITIOJITHEHHH YJIEKTPOMOHTAKHBIX U
HAJIAJ0YHBIX padoT

dopmupoBaHue 340pPOBOTO U Oe30macHoro oopasa
YKU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3J10pPOBBIO

nHpopManuu;

- OBJIaJIETh YMEHUSAMHU pabOTaTh B IpyMIIe C
BBITIOJTHEHUEM Pa3JIMYHBIX COIIMATBHBIX POJICH,
IUTAHUPOBATh pabOTy IPYMIIbI, PALIMOHAIBHO
pacmpeensiTh AesITeIbHOCTh B HECTaHAAPTHBIX
CUTYallUsX, aJIEKBaTHO OLIEHUBATh BKJIAJ KaXKJIOTO
W3 YUYaCTHUKOB TPYIIIEI B PEIICHHE
paccMaTpuBaeMoii mpoOIeMbl

- chopmMHpoBaTH YMEHUSI TPUMEHSTD MOJIyUYEeHHBIE
3HAHUS JUI OOBSICHEHUS YCIOBHIA MPOTCKAHUS
(bu3NYECKUX SIBICHUN B IPUPOJIE U JIJISI IPUHSATHS
MPAKTUYECKUX PELICHUI B TOBCEIHEBHOM KU3HU
JU1s oOecrieueHust 0€301acCHOCTH TP OOpAIICHUH
¢ OBITOBBIMU TIPUOOPAMU M TEXHUICCKIMH
YCTPOUCTBAMU;

- chopMHpOBATH COOCTBCHHYIO MTO3HUITUIO TIO
OTHOIICHUIO K pU3NYecKoil nHpOpMaLIUH,
MOJTy4aeMOU U3 Pa3HBIX UCTOYHUKOB, YMEHUS
MCIIOJIb30BaTh ITU(PPOBHIC TEXHOJIOTUH IS
MOKCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUH U
Ipe/ICTaBlICHNs y4eOHOM U HayYHO-TTOMYJISIPHON
uHpOpMaINH;

- OBJIQJICTh YMEHUSMHU PabOTATh B TPYIIIIE C
BBITIOJTHEHHEM Pa3IMYHbIX COIIMATBHBIX POJIEH,
IUTAHUPOBATh Pa0OTy TPYIIIBI, PAIMOHAIEHO
pacmpenensTh AesITeNbHOCTh B HECTAaHAAPTHBIX
CUTYaIIUSX, aJICKBATHO OIECHUBATH BKJIAJ] KaXKIOTO
U3 YUaCTHUKOB TPYIIHI B PEIICHHE
paccMaTpuBaeMoi TPOOIEMBbI

15



2. CTpykTypa u coepkaHue 001e00pa3oBaTeIbHOM M CUUILIHHBI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Bun yueonoii Oo0neM B
padoTbI yacax
O0bem o0pa3oBaTeIbHOI HATPY3KH 198
O0bem o0pa3oBaTeIbHOI NPOrpaMMBbI 180
AUCHMILTUHBI

1. OcHoBHOE coaep:xkaHue 92
BT. 4.:
TeopeTudyeckoe o0ydeHue 70
MIPAKTUYECKHUE 3aHATUS 22
2. IIpodeccnoHaILHO-OPHUEHTHPOBAHHOE 88
cojiep:kaHue
BT. 4.
TEOpeTUIECKOe O0yUeHUE 64
MPAKTUYECKHUE 3aHATUS 24
B T. 4. B popMe NPaKTUUECKOMN MOATOTOBKU 46
KOHCYJIbTAIIHN 12
IIpome:xyTouHasi arTecTanus (IK3aMeH) 6




2.2. TemaTuveckuii njiaH u cogep:kanue fucuuiuinabl Q.11 ®usuka

HaumeHoBaHue Conep:xxanue y4ye0OHOro MmaTepuaJa, dopmMupyembie
pa3/iesi0B U TeM JadopaTopHbIe U PaKTHYeCKHe PadoThl Obnem o0mme u
Hacos npogeccuoHaJIbHbIE
KOMIIeTeHIIUH
1 2 3 4
BBenenue. Conep:xanue yueOHOIro MaTepHaJia: 2 OK 03
Pu3uKa 1 METOABI ®dusuka - pyHaaMeHTalbHas npupoze. EcTecTBeHHO-HaY4YHbI METOJI MO3HAHUS, €ro OK 05
HAYYHOI'0 MO3HAHHUS | BO3MOKHOCTH UM TIpPaHULBl IPUMEHMMOCTH. OKCIHEPUMEHT W TEOpUS B IPOLECCE
MO3HAHUS MNpUpoAbl. MopenupoBaHue (U3NYECKUX SIBICHUH U IpoueccoB. Poip)
JKCIIEPUMEHTa M TEOPUHM B IIpoliecce II03HAHMA NpUpoibl. Dusuyeckas BeEIUYMHA.
dusnyeckue 3aKOHbI. ['paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB U Teopuil. [IpuHimn
coorBercTBUs. IloHATHe o Qusnueckoil kaptuHe wmupa. IlorpemHocTu u3MepeHUN
busnueckux  BeNW4YWH. 3HaueHue @uzuku npu oceoenuu npogpeccuit CIIO u
cneyuanvrnocmen CII0 nayka o
Pa3nea 1. Mexanuka 12 OK 01
Tema 1.1 Coaeprxanue yueOHOro MmarepuaJia: 2 OK 02
OCHOBBI KHHEMATHKH Mexanuueckoe IBM)KEHME M €ro BHAbl. MarepuanbHas Touka. Ckansaphsle u OK 04
6exkmopHbvie pusuueckue eeauyunvl. OTHOCUTEIBHOCTb MEXAHUYECKOTO JABH)KCHHS. OK 05
Cucrema orcuera. [lpunmun otHocutenbHocTH  [ammnes.  CrocoOGbl  onmucaHMs OK 07
newkeHns. Tpaexkropus. Ilyrs. llepememienue. PaBHOMEpHOE IPSMOIIMHEWHOE ABUKECHUE. MK 1.1
CkopocTb. YpaBHEHHE JBWKEHWs. MrHOBEHHAas W CPEIHssS CKOPOCTH. YCKOpPEHHE. IIK 4.4
[IpsimonuHEiHOE NBWKEHUE C IIOCTOSHHBIM YCKOPEHHEM. JIBMJKEHHE C TOCTOSIHHBIM
YCKOpEHHEM CBOOOJHOro TMajeHusi. PaBHOMEpHOE JABM)KEHHE TOYKH II0 OKPYXKHOCTH,
yrioBasi ckopocTb. LleHTpocTpemuTensHoe yckopenue. Kunemarnka aGCoIIOTHO TBEPIOTO
Tena
Tema 1.2 Coaeprxanue yueOHOro MmarepuaJia: 4
OcHOBBI JMHAMHUKH OcHoBHas 3agava nuHaMukn. Crra. Macca. 3akoHBI MexaHukn HeroToHa.
Cunel B npupoge. Cuia TSKECTH U CHJIa BCEMUPHOTO TATOTEHUS. 3aKOH BCEMHPHOTO
Tarotenus. [lepBasg kocmudeckas CKOpoCTbh. J[BHKeHHE IIaHeT U MaibIx Tea CoJIHEeYHOU
cucreMmbl. Bec. HeBecomocTs. Cuitbl ynipyroctu. Cusivl mpenus
Tema 1.3 Conep:xaHue yueOHOro MaTepuaJia: 6
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3aKkoHBbI CoOXpaHeHUsA B
MEXaHUKeE

Wmnynec Tenma. Mmnynsc cuibl. 3aKOH COXpaHEHHMs] MMITysbca. PeakTuBHOE
JBUKCHHUE.

Mexanuueckas paooma u mowpocms. Kunemuueckan snepeun. Ilomenyuanvnan
IHepeus. 3aKOH COXpAHeHus MexaHuuecKkou IHepzuu. PaboTa CUIBI TSKECTH M CHIIBI
ynpyroctd. Koncepsatusueie cuibl. IlIpumenenue 3axonoe coxpanenus. Vicnonb3oBanue
3aKOHOB MEXaHUKH Ui OOBSCHEHHs JIBUKEHHA HEOSCHbIX Tel MU AJIA  pa3BUTHS
KOCMMYECKMX MCCIEJOBAaHUM, TIPAaHULBl IPUMEHUMOCTH KIACCUYECKOM MEXaHUKH.
Ilpakmuueckoe npumeHnenue Qusuueckux 3HAHUIL 6 HNOBCEOHEEHOU MHCUZHU ONA
UCNOIb306AHUA RPOCMbIX MEXAHUZMOB, UHCIPYMEHM 06, MPAHCNOPMHBIX CPEOCME

Pewenue 3a0au c npogpeccuonanvnoil Hanpasiennocmuio no pasoeny Mexanuka

Paznen 2. MoJiekyasipHasi pu3MKa 4 TEPMOANHAMHKA

34

Tema 2.1
OCHOBBI MOJIEKYJISIPHO
- KHHeTHYeCKOM
TeopuHn

Copep:xanue yue0HOro MaTepHaJia:

OcCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKONH Teopun. PasMepsl u Macca
MOJIEKYJl M aToMOB. bpoyHoBckoe aBmxeHue. Cuiabl U SHEPrus MeEXMOJIEKYJISIPHOIO
B3auMoeiicTBus. CTpoeHHe ra3000pa3HbIX, JKUIKUX U TBEPABIX TEIl.

Wneanwusbiii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETUYECKON
Teopun ra3oB. Temmeparypa u ee wu3MepeHue. AOCONIOTHBIA HyNb TEMIEPATypHI.
TepMoanHaMuueckasi IIKajna TeMmeparypbl. Temmeparypa 3Be3l. CKOpPOCTH IBUKEHUS
MOJIEKYJI M UX U3MEpPEHUE.

Ypasenenue cocmoanun uoeanvnozo zaza. N3zonponeccel u ux rpaduxu. Iazoewvie
3akonvl. Monapuasa 2a306asa nOCmMoAHHAA

Pewenue 3a0au ¢ npogheccuonanvrnoit nanpasnennocmoio no meme Ocnoevl MKT

IIpakTHYecKkue 3aHATHA
1. JlaGoparopHas pabota 1 M3yueHne ogHOIrO M3 H30IPOLECCOB

Tema 2.2
OcCHOBBI
TEePMOIUHAMUKHI

ConeprxaHue y4eGHOr0o MaTepHaJa:

BHyTpeHnHsis sHeprus cucteMbl. BHyTpeHHss sHeprus ujaeanbHoro raza. Paboma u
menaoma Kax ¢opmul nepedauu nepzuu. Tennoemxocms. Yoenvnaa menioemKocms.
KonuyecTBo TemnoTsl. Ypaeuenue mennosozo oananca.

[lepBoe Hauamo TepMOIMHAMMKH. AnuabaTHelii mporecc. Btopoe  Hauvano
TEPMOJMHAMUKHU.

Ilpunyun oeiicmeus mennogoii mamunsl. Tennogvie oéucamenu. KII/[ mennogozo
osuzamens. Xonoounvnvle mawunvl. OXpaHa mpUPOIbI

Pewenue 3adau c npogheccuonanvnoii HanpagieHHocmvio no meme OcHOGb
mMepmMOoOUHAMUKU

Tema 2.3

Conep:xaHue y4eOHOT0 MaTepuasa:

10

OK 01
OK 02
OK 03
OK 04
OK 05

OK 07
IIK 1.1
[IK 4.4
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Arperarubie
COCTOSIHHS BelecTBa
U ¢a3oBbIe
nepexo/bl

Wcnapenne u konaeHcauusa. HacelllieHHBIH Iap U €ro cBOWCTBA. Afcoqiiomuan u
OMHOCUMENbHAA 671aNCHOCMb 6030yxa. [IprOopsl Ui onpeneaeHns BIAXKHOCTU BO3yXa.
Touka pocel. Kunenue. 3aBucuMMOCTbh TeMIEpaTypbl KUIIEHUS OT jAaBieHus. Kpurnueckoe
cocTosiHUE BelecTBa. Ilepezpemutii nap u e2o0 ucnonb306anue 6 mexHukKe.

XapaKTepUCTHUKa JKUJIKOIO COCTOSIHUSA BellecTBa. [IOBEpXHOCTHBIA CIOW KUAKOCTH.
OHeprus NOBEPXHOCTHOro ciosd. bmwkHui nopsanok. Iloeepxnocmnoe namsadicenue.
Cmauuganue. Henenus na cpanuye dcuokocmu ¢ meepovim menom. KanwisipHble
SIBJICHUS.

XapaKTepuCcTUKa TBEPIOT0 COCTOSHHS BelecTBa. Kpucrammmyeckue u amopdHbie
Tena. YIpyrue cBoicTBa TBEpABIX Tel. 3akoH ['yka. MexaHnueckue CBOWCTBA TBEPABIX TEIL
[Inactuueckass (ocrarouHas) nepopmauus. Tennoeoe pacuiupenue meepovix men U
acuokocmeit. Korgppuuyuenm nuneitnozo pacwupenusn. Koirgpgpuuuenm o006vémnozo
pacwupenua. Yuem pacuiupenus 6 mexHuke.

Ilhagnenue. Yoenvnan mennoma naaénenus. Kpucrannmsauus. Ilpakmuueckoe|
npumeHeHue 6 NOBCEOHEGHOIl JMCU3HU QU3UYECKUX 3HAHUIL O CGOIICINEax 2a306,
HcuoKocmeil u meepovix meJ

Pewienue 3aoau ¢ npogeccuonanvroil HANPAeIeHHOCMbI0 nO meme Azpezamubvle
coCmoaHuA

IpakTuyeckue 3aHATHA

2. JlaGopatopHas pabota 2 OmnpeeneHue BIaXHOCTH BO3/1yXa

3. Jlaboparopnas pabota 3 Onpenenenue kodhUIMeHTa MTOBEPXHOCTHOTO HATSKCHUS
KHUJIKOCTU

4. KonrtposbHas pabota 1 MonekymnsipHas pusnka 1 TepMOIMHAMUKA

Pazjaen 3. DaekTpoauHaMuka

74

Tema 3.1
JJIeKTPUYeCKoe MmoJie

Conep:xaHue y4eOHOT0 MaTepHAaJa:

Inekmpuueckue 3apaobl. DIIEMEHTAPHBIN dIEKTPUUECKUN 3apsi. 3aKOH COXPAHEeHUs
3apaoa. 3akon Kynona. Dnexktpuyeckast MOCTOSIHHAS.

OnexTpudeckoe nosie. HanpsskeHHOCTD AeKTpuueckoro mois. [IpuHuun
CYTIEPIIO3HIINH TOJIEH.

Ilposoonuku ¢ anekmpuueckom none. /{usnekmpuxu 6 31eKmpuyeckom noJe.
Honapuszayusa ousrnekmpuxos.

Pabora cun anekrpoctarudeckoro noist. [lorennman. Paznocms nomenyuanos. Céasw
MeHCOY HANPANHCEHHOCMBIO U PAZHOCHbIO ROMEHUUAI08 ITIeKMPUYECKO20 NOJIA.

Inekmpoemkocmsb. Eounuyvt snekmpoemrxocmu. Konoencamopwt. Coeounenue

KOHOeHcamopoe 8 damapero. IHepus 3apAdceHH020 KOHOeHCcamopa. JHEprus

12

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.1
[IK 4.4
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anieKTprueckoro nois. Ilpumenenue Kkonoencamopos
Pewenue 3a0au c npogheccuonanvroii HAnPagIeHHOCMbI0 O meme IneKmpuiecKoe
none

I[MpakTuyeckue 3aHATHS
5. JlaGoparopHas pabota 4 OmnpeneneHue MeKTPUIECKON eMKOCTH KOHICHCATOPOB

Tema 3.2

3aKoHbI MOCTOTHHOIO
TOKa

Conep:kanue y4eOHOT0 MaTepuaJia:

YcnoBus, HeOOXOAMMBIE JIJTsl BOSHUKHOBEHUS U MOICPIKAHUS IIEKTPUIECKOTO TOKA.
CuilaToka M INIOTHOCTh TOKA.
3akon Oma 014 yuacmka yenu. 3a8ucumocmsy 31eKmMpPU1ecKo2o COnpomue1eHus
om mamepuana, ONUHbL U NIOULAOU NONEPEUHO20 CEYCHUA NPOBOOHUKA. 3A8UCUMOCHLD
INEKMPUYECKO20 CONPOMUBTIEHUA NPOEOOHUKOE om memnepamypul. Temnepamyphotii
KoIppuyuenm conpomuenenusn. Ceepxnpoeooumocms.
Paboma u mowgnocms nocmoannozo moxa. Tennosoe deiicmeue moka. 3aKou
JDrcoyna—/lenuya.
Inexmpoosusrcywian cuna ucmounuxka moka. 3akon Oma 014 noaHou yenu.
Inekmpuueckueyenu. Ilapannenvnoe u nociedosamenvroe coeOuHenue
npoeoonukos. 3axkonvt Kupxzogha ona ysna. Coeounenue ucmounuxkog 31eKmpuiecKkoii
IHepeuu ¢ bamapeio
Pewenue 3a0au ¢ npogheccuonanvHoil HANPaeIeHHOCMBIO NO Mmeme 3aKOHbl
HOCMOAHHO020 MOKA

12

IMpakTuyeckue 3aHATHSA

6. JlJabopaTtopnas pabota 5 OmnpeneneHue yaeabHOTO COMPOTUBIICHUS IPOBOIHUKA

7.JIabopatopHas pabota 6 M3yuenue 3akona OMa J1si yqacTKa Lenu

8. Jlabopatopnas padora 7 U3smepenue DJIC 1 BHyTpEHHETO COMTPOTUBIICHHS HCTOYHUKA
TOKa

9.JIabopaTopHas padorta 8 M3ydueHrne 3aKOHOB MOCIIEI0BATSIIEHOTO M TAPAJUICIIEHOTO
COEIMHEHUS IPOBOTHUKOB

10. Jlaboparopras padota 9 MccrnenoBanue 3aBHCHMOCTH MOIITHOCTH JIAMITBI HaKaTHBaHUS
OT HampsDKEHUS Ha e€ 3aKnuMax

11. JTaboparopnas pabota 10 Onpenenenue KIIJ snexrpouaitnuka

12. KonrponbHas padota 2 DiaeKTpruuecKoe mosie. 3aKOHbI TOCTOSIHHOTO TOKa

14

Tema 3.3

Conep:xaHue yueOHOTr0 MaTepuasa:

10
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DJIeKTPUYeCKHIt
TOK BPa3IHYHbBIX
cpeaax

DNEeKTpUYECKUH TOK B MeTajljaX, B JJIEKTPOJIMTAX, ra3ax, B BaKyyMe. J1eKmpoaus.
3axon Inekmpoauza Dapadesn. In1eKmpoxXumudeckKuil IKeUBAIEHM.

Buowi 2azoevix pazpados. TepmosnektponHas smuccus. [1nazma.

Inekmpuueckuit mok ¢ noaynposoonuxax. CoOCTBeHHasi ¥ MpUMecHasi TPOBOJAUMOCTH.
P-n nepexon.

Ilpumenenue nonynpoeoonukos. Ilonynposoonuxosvie npudoput
Pewenue 3a0au ¢ npogheccuonanvbHoil HanpagIeHHOCMbl0 NO meme IIeKmpuyuecKul
MOK 8 Pa3nuuHbIX cpedax

IIpakTunyeckue 3aHATHSA
13. Jlaboparopnas pabota 11 OnpeneneHue 371eKTPOXUMHUUECKOTO SKBUBAJICHTa MEIH

Tema 3.4
MarunuTtHoe 1moJje

ConeprxaHue y4eGHOT0 MaTepHaJa:

BexTop nHaykuuu MarHuTHOro nojs. HanpspkeHHOCTs MarHuTHOro nostst. Jleicrsue
MarHUTHOT'O TOJISl Ha MPSMOJIMHENHBIN IPOBOAHUK ¢ TOKOM. B3aumoneiicteue TokoB. Cunia
Amnepa. IIpumenenue cunvt Amnepa. MarautHelii notok. Pabora no nepemenienuo
IIPOBOJHMKA C TOKOM B MarHUTHOM I10JIE.

JleiicTBre MarHUTHOIO NOJIA HA ABYKyuiics 3apsan. Cuna Jlopenya. Ilpumenenue
cunwt JIopenya. OnpeneneHue yaeabHOro 3apsa.
Maznummnuwie céoiicmea eewgecmea. Mazcnumnaa nponuyaemocms. ConHeuHas
AaKTUBHOCTbH U €€ BIMsHUE Ha 3eMit0. MarHuTHele 0ypu
Pewenue 3a0au c npogpeccuonanvnoii hanpasnennocmoro no meme Maznummnoe none

Tema 3.5
JIeKTPOMATHUT
Hasl HHIYKIHS

Conep:xaHue yueOHOT0 MaTepuasa:

Asnenue snekmpomaznumnoii unoykyuu. [Ipasuno Jlenma. 3akon
3JEeKTPOMarHUTHOM MHAYKIUU. Buxpesoe rnekmpuueckoe noe. 3J1C MHAYKIINH B
JBIDKYIIUXCS MPOBOTHHUKAX.

Henenue camoundykyuu. Unoyxmuenocms. Inepzus MacHUMHO20 NOJIA MOKA.

B3anMoCBA3b AJEKTPUUECKUX U MATHUTHBIX NOJIEH. DJIEKTPOMArHUTHOE MOJIE

Pewenue 3a0au ¢  npogpeccuonanvhoii  HANPAGIEHHOCHIbIO no  meme.
InekmpomacHumHasA UHOYKYUA

IIpakTH4Yeckoe 3aHATHE
14. Jlaboparopnas padota 12 M3yueHue saBieHus 31€KTPOMATHUTHON WHIYKIIMH
15 KonTponbHas pabota 3 MarautHoe noJie. DJIeKTpOMarHUTHAs MHTYKITUS

Pazgen 4. Kosie0anus v BOJIHBI

20

Tema 4.1

\ Conep:xaHue y4eOHOT0 MaTepuasa:

OK 01
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MexaHnnuyecKue
KoJIe0aHus u
BOJIHBI

Konebarenpaoe aBmkenue. 'apmonndeckue konedanus. CBOOOTHBIE MEXaHUYIECKHEC
koseOanus. [IpeBparnienue sHepruu npu KosiedaTebHOM ABMKeHUU. CBOOOJHBIE
3aTyxarolue MexaHnyeckue koyuedanus. Matematuueckuii MasTHUK. [IpykKMHHBII
MasiTHUK. BbIHYXIeHHbIe MexaHndeckue kojebanus. Pe3onanc.

[Tonepeunsle ¥ IPOJOIBHBIE BOJIIHBI. XapaKTEPUCTUKU BOJIHBI. 3BYKOBBIE BOJIHBI.
VYapTpa3ByK U €ro npuMeHEHue

Tema 4.2
JIEKTPOMarHuTH
bIeKoJIcOaHus U
BOJIHBI

Conep:kanue y4eOHOT0 MaTepuaJia:

CBo0OoHBIE ANIEKTpOMAarHuTHEIE KosieOanus. [IpeBpaiienre sHepruu B
KosebaTesbHOM KOHTYpe. Popmyna ToMcoHa. 3aTyXaroIue ICKTPOMarHUTHEIC
KoseOanus. ['eHeparop He3aTyXarlmux 3IeKTPOMAarHUTHBIX KoJieOaHuil. BeIHy X /1eHHbIE
IEKTPUICCKUE KOJICOAHMSI.

Ilepemennniit mok. I'enepamop nepemennoz2o moxka. Emxkocmuoe u unoykmuenoe
COnPOMuUEIeHUs NeEPeMEHH020 moKa. AkmueHnoe conpomuenenue. 3akon Oma ona
INNeKMPU1eCcKoil yenu nepemennoz0 mokKda.

Paboma u mowgnocms nepemennozo moka. Pezonanc ¢ snekmpuueckoil yenu.
Tpancgopmamopul. Toxku evicokoii uacmomel. Ilonyuenue, nepedaua u pacnpedenenue
INeKmpoInepuu.

DJEeKTPOMAarHUTHOE T0JI€ KaK OCOOBI BUA MaTepuu. DJIEKTPOMArHUTHHIE BOJIHBI.
CBolicTBa 3J1€KTpOMarHuTHbHIX BosiH. BuOparop ['epua. OTkpbIThI KOneOaTeNbHbBIN
KOHTYP.

N3o06perenue pagno A.C. Ilonosbim. [lonsiTue o paguocsssu. Ilpunnun paguocsssu.

HpI/IMeHeHI/Ie OJICKTPOMATrHUTHBIX BOJIH
Pewenue 3a0au c np0¢eccuonaﬂbnoﬁ HANpPAaejleHHOCMbI0O nO meme
3ﬂel<mpomaznumnble Koleb0aHus u 60JHbl

12

IIpakTH4Yeckoe 3aHATHE
15. JIaboparophas pabota 13 M3yueHue paboThl 2EKTPOABUTATENS
16. KontponbHas pabora 4 KoneGaHus ¥ BOJTHBI

OK 02
OK 04
OK 05
OK 07
K 1.1
I1K 4.4

Pazgen 5. Onruka

20

Tema 5.1

\ Conep:xanue yueOHOIro MaTepuaJia;

OK 01
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IIpupona cBera

Toueunslit ucTOYHUK cBeTa. CKOPOCTH pACIPOCTPAHCHHS CBETA. 3aKOHBI OTPAKEHUS U
npenomieHus cBera. ConHeyHble U TyHHbIE 3aTMenus. [Ipuniun [Noiirenca. [lonnoe
OTpaXkeHUe.

JIunzel. [Toctpoenune nzobpakenus B auH3ax. Dopmysia TOHKOW JIMH3BL. Y BETMYCHHE
nmuH3bL. a3 kak ontudeckas cucrema. Onrtudeckue npudopsel. Teneckonsl. Cunta ceema.
Oceewénnocmos. 3aKOHbL 0CGEULCHHOCHU
Pewenue 3a0au c npogeccuonanvnoit nanpagiennocmovio no meme Ilpupooa ceema

IIpakTHyeckoe 3aHATHE
17. JlaGoparopHas padora 14 OnpeneneHue mokasarenis NpeJoMICHHs BEIIeCTBa

Tema 5.2
BoJiHoBbIe cBoiicTBA
cBeTa

Conep:xanue yue0HOro MmaTepuaJia:

NnTepdepennus ceeta. KorepeHTHOCTH CBETOBBIX Nyueil. IHTepdepennus B
ToHKHX TieHKaX. Kombiia Hetorona. VMcnons3oBanue nHTephEpeHINN B HAyKe U TEXHHKE.
Hudpaxius ceeta. dudpakius Ha Ny B napajuienbHbIX dyvax. JudpakunonHas
pemetka. [lonsitue o ronorpadun. [onspuzanus nonepeunsix BoaH. [lomspusanus cera.
JBoiinoe syyenpenomienue. [onsgpounsl. Jucnepcus ceera. Buasl nznyuenuit. Buasl
criekTpoB. CriekTpsl ucnyckanus. CriekTpbl norjomenus. CrieKTpaabHbIN aHaN3.
CrekTpanbHbl€ KJIacChl 3BE3].

VYnerpaduoneroBoe uznyuenue. MudpakpacHoe usnyuenue. PeHTTeHOBCKUE TyUH.
WX npupona u csoiictsa. IlIkana 31€eKTpOMarHUTHBIX U3Iy4E€HUN

IpakTHyeckue 3aHATHSA

18.JIaGoparopHas pabota 15 OnpezeneHue ATUHBI CBETOBOM BOJIHBI C TOMOIIBIO
TU(GPAKIMOHHOMN pelIeTKu

19.JIaGopatopHnas pabota 16 M3yuenue nnteppepeHum ceera

20. KonTpomnpHas pabora 5 OnTrka

Tema 5.3
CneuunanbHasi Teopust
OTHOCUTEJIBHOCTH

I[BI/I)KCHI/IC CO CKOpPOCTBIO CBCTA. HOCTy.]'IaTLI TCOpHUU OTHOCHUTCIBHOCTH U CJICACTBHUA
ns3 HI/IX.I/IHBapI/IaHTHOCTB MOAYJId CKOPOCTH CBETA B BAKYyME. 9Hepm${ mokos1. CBSI3b MacChl
1 DOHCPIrun CBO6OI(H01>1 YacCTUIbI. ONEMEHTBI pCHHTHBHCTCKOﬁ JUHaAaMHUKH

OK 02
OK 04
OK 05
IIK 1.1
[IK 4.4

Paznen 6. KBanToBasi pusuka

12

Tema 6.1
KBanrToBasi onTuka

Conep:xkanue y4eOHOI0 MaTepuaJia:

KBanToBas runoresa [Inanka. TennoBoe nznyuenune. KopmyckynsipHO-BOJHOBOM
nyanu3M. @otonsl. ['unoresa ne bpoitsis 0 BOJIHOBBIX cBOMCTBAaX yacTull. COOTHOIIEHUE
HeonpeaenenHocrel ['eiizenbepra. Jlapnenue ceera. Xumudeckoe AeiicTBre cBeta. OmbITHI
I1.H. Jlebenesa u H.11. BaBuiosa.

Domorghpexm. Ypasnenue Iuinwmenina ona pomoirpgpexma. Buewinuii
pomornekmpuueckuit r¢ppexm. Buympennuii pomosrgppexm. Tunwvt ghomornemenmoa.

OK 01
OK 02
OK 04
OK 05
OK 07
IK 1.1
[IK 4.4
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Ilpumenenue gpomorghghexma

Tema 6.2
dusuka atoma u
aTOMHOTIO siApa

Conep:kanue y4eOHOT0 MaTepuaJia:

PasButre B3MIAI0B  HA CTpOCHUE BewlecTBa. Moienu CTpoeHuss aTOMHOTO s1Ipa.
3aKOHOMEPHOCTU B aTOMHBIX CIIEKTpax Bojaopoja. SnepHas monens atoma. OmNbIThI
3. Pesepdopna. Moaens atoma Bogopoza o H. bopy. KBantossie moctynarsl bopa.
Jlazeput.

PagnoakTMBHOCTD. 3aKOH palnOaKTUBHOIO pacnazia. PaanoakTuBHbIE IPEBpaILEHUS.
CrniocoObl HAOMIOACHUS M PETUCTPALMK 3apsbKeHHBIX yacTull. D¢ dext Bapuioa —
UYepenkoBa.CtpoeHnue atoMHOro sijipa. Jledekr maccel, SHEprus cBsi3U U YCTOWYUBOCTD
ATOMHBIX SAEP.

Snepusie peakiuu. Adepnas Inepecemuka. DHEPTETUUCCKUN BBIXOJ] SAESPHBIX
peakuuii. UckyccTBeHHast paauoakTUBHOCTh. JleneHue Tsokensix saep. Llennas snepHas
peakuus. Ynpasisiemas LenHas peakuus. SAnepHsiil peakrop. TepMosaepHsli CHHTES.
Oueprus 3Be3]1. [lonydyeHre paguoakTUBHBIX U30TONOB MUX MpUMEHeHue. buonornueckoe
JICICTBUE PaJMOAKTUBHBIX M3IYYEHUNH. DJIEeMEHTApHbIE YaCTUIIbI

IIpakTH4yeckoe 3aHATHE
22 KontponbHas pabota 6 KBantoBas ¢gusmuka

Pa3zpnen 7. Crpoenne Beenennoit

Tema 7.1
Crtpoenne CostHeuHOM
CHCTEMBI

ConeprxaHue y4eGHOro MaTepuaJa:

ConHevyHas cUCTeMa: IIAHETHl U MajIble TCJ1a, CUCTEMA 36MJ’I}I—HYH8.

Tema 7.2
JBosonusa Beeennoit

Conep:xaHue yueOHOT0 MaTepuasa:

Crtpoenue u sBomtonus Connia u 38€371. Kiaccuduxanus 38€31. 3BE3bI U HCTOYHUKH UX
pHepruu. ['anaktuka. CoBpeMeHHbIE IPEJICTABICHHS O CTPOCHHUH U dBOJIONNHU BeenenHoi

IIpakTHYecKoe 3aHATHE
23. JlabopatopHnas padota 17 Vzydenue kapTsl 3Be31HOTO HeOa

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

Kouncyabranus

12

HpOMe)KyTO'-IHaﬂ aTTeCTaluA: OK3aMCH

Bcero:

198
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3. YCJIOBUA PEAJIN3AIIMU TPOTPAMMBI YUEBHOM JUCHUILIMHBI
3.1. lns peainzauuu nporpaMmbl ydeOHOM AUCUUIUIMHBI DHU3HKa TOJDKEH ObITh KaOMHET «DU3uKH »:
) OCHAIIlEeHHBbI 000py/10BaAHUEM:
— II0CaJI0OYHBIE MECTA [0 KOJUYECTBY O0yUarOIIUXCsl
— pabouee MecTo IpernoiaBaTelis
— KOMIUIEKT y4eOHO-HarIAAHbIX TOCOOui
— KOMIUIEKT IEKTPOHHBIX BUJIEOMATEPHAIIOB
— 3a/1aHus JUIsl KOHTPOJIBHBIX padoT
— 3a/IaHUs I IPOBEPOYHBIX padboT
— 1npodeccHoHaNIbHO OPUEHTHPOBAHHBIC 33aHUS
— ONHUCAaHUA M PEKOMEHIALNU JIJIsl BHIIOJIHEHUS JIaOOpaTOPHBIX paboT
— o0opynoBaHue /s BBIIIOJIHEHUS JAOOPATOPHBIX paboT
®  TeXHHYECKMMH CpPeICTBAMM 00y4YeHHUsI:
yaeOHo-Metonuueckuit kommmieke (YMK) npenonaBarens
UH(POPMALIMOHHO-KOMMYHHMKAaTUBHbBIE CPEJICTBA
- SKPaHHO-3BYKOBBIE TTOCOOHS
- KOMIUJIEKT TEXHMYECKOW JOKYMEHTalluM, B TOM 4HCJI€ @aclopTa Ha cCpeacTtBa 0OydeHus,
WHCTPYKIIMH 110 UX MCTIOJIb30BAHHUIO U TEXHUKE OE€30MacHOCTH

3.2. UuopmanoHHOe o0ecniedeHre peajn3aluu NporpaMmbl
3.2.1. OcHOBHBIE T€YATHDBIE H3TAHUS
1. Amutpuesa B.®. dusuka mis npodeccuii ¥ CeNUaIbHOCTEH TEXHUIECKOTO MPOGUIIS:
Y4EOHHUK U1 CTYAECHTOB MPO(heCCHOHAIBHBIX 00pa30BaTeIbHBIX OPraHU3alMi, OCBaUBAIOIINX
npodeccun u creruansHoctu CI10. — M., 2020
3.2.2. JlonoJtHUTEIbHbIE HCTOYHHKH
1. ®usuka. 10 kmace: yuel. st 001eodpa3oBaT. opranusanuii: 6a3oBsiii yposers/ ['.51.
Mskuies, b.b. byxosues, H.H. Corckuii; mon pen. H.A. IlapdentbeBoii-4-¢ uzg., -M.:
[Tpocsemienue, 2018. 416¢.

2. ®usuka. 11 knacc: yue6. g o0eodpa3oBar. opranusanuii: 6a3oBelii yposens/ I'.S1.
Msikuiues, b.b. byxosues, B.M. Yapyrun; nox pen. H.A. [lappentseBoii — 5-e uza., — M.:
ITpoceemenue, 2018. —432 c.

3.Imutpuesa B.®. ®usuka s mpodeccuit U CreuaibHOCTEH TEXHUIECKOTO IPOQHIIs.
COopHuK 3a1a4: yued. mocoOue JUIst CTyJeHTOB MPo(ecCHOHANBHBIX 00pa30BaTeIbHBIX OpraHU3alui,
ocBauBawmux npodeccuu u cnenuaibHocta CI10. — M., 2017

4. lmutpuesa B.®. dusuka 11s npodeccuii u crnenualbHOCTeN TEXHUYECKOTro Mpoduis.
KoHnTponbHble MaTepuaisl: yued. mocodue Juist CTyIE€HTOB MPOPECCHOHANBHBIX 00pa30BaTEIbHbBIX
opranu3zanuii, oceanBarouux npodeccun u cneunansuoctu CI10. — M., 2016

5.Imutpuena B.d. ®usuka mist npodeccuii U criennaibHOCTEH TEXHUYECKOTO POdHIs.
JlaGopaTOpHBIi MPAaKTUKYM: yuel. mocodue A CTyIeHTOB PO ecCHOHATBHBIX 00pa30BaTEbHBIX
opraHu3aluii, oceanBaromux npodeccun u crienuansuoctu CIIO. — M., 2017
6. Tpopumosa T.U., Pupcos A.B. ®Puznka s npodeccuii v cnennanbHOCTeN TEXHUUYECKOTO
Y €CTECTBEHHO-Hay4HOTO Npodueii: COOpHUK 3a71ad: y4uel. mocodue sl CTy/IEHTOB
npodeccHOHATBHBIX 00pa30BaTENbHBIX OpraHU3alri, OCBAaUBAIOIIUX MPOPECCUU U CIIEIIUATLHOCTH
CIIO. - M., 2017
7.@upcoB A.B. ®usnka ans npodeccuii U crienuanbHOCTEN TEXHUUECKOTO U €CTECTBEHHO-
Hay4HOTO MPpOoQuUiIei: yueOHUK JIJIsl CTYIEHTOB TPO(ECCHOHAIBHBIX 00pa30BaTEIHbHBIX OpTaHU3AIIHH,
ocBanBarommux npodeccun u crnenmanbaoctd CI10/mon pen. T.U. Tpodumosoii. — M., 2017

4. KOHTPOJIb U OlleHKA Pe3y/JIbTATOB OCBOEHUS JTHCIUTIIMHbI

KoHTposib M oOLEHKa pacKpbIBAIOTCS Yepe3 YCBOEHHBIE 3HAHUSA W TNPUOOPETEHHbIE
o0yyarolMMHUCsT YMEHHUs, HalpaBlieHHblEe Ha (QOpPMHpPOBaHHE OOIMX M MPOPECCHOHATBHBIX
komneTeHM. KommeTreHUnn IOJKHBI OBITh COOTHECEHBI C MPEAMETHBIMHM pe3yiabTaTamu. s
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KOHTPOJISI ¥ OLIEHKH PEe3y/IbTaTOBOOYUEHHUS MpernojaBaTesib BEIOUpaeT GOpMbI U METOJBI C YYETOM
npodeccuoHanu3auyu 00y4eHus o MPorpaMMe AUCIUILITHHBL.

Koa n HaumeHoBaHue Pa3zpen/Tema Tun oneHoYHbIX
¢GopMupyeMbIX KOMIIeTEHUM I MepOonpPUATHI
OK 01. Beibupats criocoOsbl Pasmen 1. Temsr 1.1., 1.2, 1.3
pernieHus 3a1a4 npodeccHoHaTbHON Paznen 2. Temnr 2.1., 2.2., 2.3.
IeATEeTbHOCTH IPUMEHUTEIEHOK Pasnen 3. Temsr 3.1, 3.2, 3.3, 3.4.,
pa3INYHbIM KOHTEKCTaM 3.5.
Pasnen 4. Temn1 4.1., 4.2.
Pasznen 5. Temnr 5.1.,5.2., 5.3.
Pa3nmen 6. Tems1 6.1., 6.2.
OK 02. Ucnionp3oBars Pasnen 1. Temsr 1.1.,1.2, 1.3
COBPEMCHHBIC CPEACTBA MMONCKA, Paznen 2. Temnr 2.1., 2.2., 2.3.
aHaJIM3a 1 HHTCPIPEeTaluH Paznen 3. Temsr 3.1., 3.2., 3.3,,
uHpOpMALMK MUHPOPMALMOHHBIC | 3 4. 3.5,
TEXHOJIOIMU JJIA BBIITOJIHEHHUS Pasnen 4. Temsr 4.1., 4.2. - YCTHBIH OIPOC;
3a11a MpoeccronabHoM Paznen 5. Temsr 5.1.,5.2., 5.3. - (poHTATBHEIHOIPOC;
ACATCILHOCTH Pa3znen 6. Temnr 6.1., 6.2. - OICHKa KOHTPOJIbHBIX
OK 03. ITnanuposars 1 Paznen 1. Temsr 1.1.,1.2, 1.3 pabor;
pealn30BBIBATH COOCTBEHHOE Paznen 2. Temnr 2.1., 2.2., 2.3. - Ha0JII0/IEHHE 32 XO/I0M
pohECCUOHATBHOE U Paznen 3. Temsr 3.1., 3.2., 3.3,, BBIITOJTHCHIA
JIMYHOCTHOE Pa3BUTHE, 3.4., 3.5. J1abOpaTOPHBIX PaboT;
MpeANPUHIMATEIBCKYIO - OIICHKA BBIITOJHEHHS
NEeSITETbHOCTD B 1ab0paTOpHBIX PaboT;
npodeccuoHanbHOU chepe, - OIICHKA MPaKTUYECKHUX
HCIOJIb30BATh 3HAHUS IO paboT (peuieHus
(1HaHCOBOW TPAaMOTHOCTH B Ka4eCTBCHHBIX,
Pa3IMYHBIX KU3HEHHBIX pacyYeTHBIX,
CUTYaIUsIX npohecCuoHaTBHO
OK 04. DdpdpexTuBHO Paznen 1. Temsr 1.1., 1.2, 1.3 OPHEHTHPOBAHHBIX 3a/1a4);
B3aUMOJENCTBOBATh U paboTaTbB | Pasnmen 2. Temsl 2.1., 2.2., 2.3. - OLEHKa TECTOBBIX
KOJJICKTUBE U KOMaHIIe Paznen 3. Temsr 3.1., 3.2., 3.3, 3aJaHUM;
3.4., 3.5. - HaOIIOIEHHE 3a XOI0M
Paznen 4. Tems1 4.1., 4.2. BBITTOTTHCHHA
Pasznen 5. Temsr 5.1.,5.2., 5.3. WHINBAyaJIbHBIX
Pa3zgen 6. Temsr 6.1., 6.2. TIPOCKTOB 1 OLCHKA
OK 05. OcyuiecTBasiTh yCTHYIO U Pasgen 1. Temsr 1.1., 1.2, 1.3 BBITIOJTHCHHBIX TIPOCKTOB,
TMHCHMEHHYI0 KOMMYHHUKAIIMIO Ha | Pasnen 2. Temsr 2.1, 2.2., 2.3. - BBIIOJIHCHHC
FOCyAapCTBCHHOM S3BIKC Pasnen 3. Temsr 3.1., 3.2., 3.3,, JKSaMCHAHOMHRIX
Poccuiickoit denepanmu ¢ 3.4., 35. 3amannuu
y4eTOM 0COOEHHOCTEH Pasgen 4. Temsr 4.1., 4.2.
COLMANIEHOTO 1 KyIBTYPHOTO Pasngen 5. Temsr 5.1.,5.2., 5.3.
KOHTeKCTa Pa3zgen 6. Temsr 6.1., 6.2.
OK 07. ConencTBOBaThL Paspgen 1. Temsr 1.1., 1.2, 1.3
COXPaHEHHUIO OKPYKAIOIIEH Paznen 2. Temnr 2.1.,2.2., 2.3.
CPE/IbL, PECYpCOCOepeKEHHUIO, Pasnen 3. Temsr 3.1., 3.2., 3.3,,
MIPUMEHSATH 3HAHUS 00 3.4., 3.5.
W3MEHEHUU KITUMaTa, MPUHITUIIBI Pasnen 4. Temb 4.1, 4.2.
OEpEKITUBOTO HPOM3BO/CTBA, Paszen 6. Tembi 6.1., 6.2.
2¢h(HeKTHBHO AeCTBOBATH B
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Ype3BhIYAITHBIX CUTYAIHIX

IIK 1.10pranu3oBbIBaTh U
OCYILIECTBIIATH SKCILUTyaTallUIO0
AJEKTPOYCTaHOBOK
IIPOMBIIIJICHHBIX U
rpakIaHCKUX 3JaHUN

Pazgen 3. Temnr 3.1, 3.2, 3.3,
3.4.35
Paznen 4. Tema 4.2

[1K4.4 O6ecneunBarh
COOJII0/ICHHUE TIPABUI TEXHUKU
0€301acHOCTH TPH BHIOITHEHUH
AIIEKTPOMOHTAXKHBIX U
HaJIaIOYHBIX PaboOT

Pazgen 3. Temnr 3.1, 3.2, 3.3,
3.4..35
Pa3znen 4. Tema 4.2
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