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Pabouas mporpamma yueb6HOro mnpeamera OVIL.13 ®uszmka pa3paboTaHa Ha OCHOBE
(benepaabHOro roCcyIapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHAapTa CPEIHETO 00IIEro 00pa3oBaHUs
- nanee ®I'OC COO (yTBepKAeH MpHKa30M MUHHCTEpCTBAa 00pa3oBaHus U Hayku PO ot 17 mas
2012 r. Ne413 ¢ uzmenenusimu npukaz Ne732 ot 12.08.2022 r., npuka3z Nel028 ot 28.12.2023
r.), ¢eaepanpHoii oOpazoBatenbHOM mporpammbel COO (mpukaz Ne371 or 18.05.2023r.), ¢
yu4eTOM IpUMEpHOH paboueil mporpamMmMsl oOl1eo0pa3oBaTeNbHON AUCHUILUINHBL «DU3HKa»
U1 Mpo(ecCHOHANbHBIX 00pa3oBaTeIbHbIX OpraHu3aluii — o0J00peHHOW MMHUCTEPCTBOM
[Ipoceemenus PO ®I'bOY ATIO UPIIO u pexomennoBannoi it Bcex YITIC (IIporokon Ne 14
or 30.11.2022 r.) mns mpodeccun cpenHero mupodeccuonanpHoro odbpazoBanus 23.01.09
IlomMomHMK MamMHUCTa (0 BHIAM MOABHMKHOIO COCTABA  JKeJE3HOAOPOKHOIO
TPaHCNOPTA), BXOAALICH B YKPYMHEHHYIO Tpymnmy mnpodeccuit/cnennansuocreii 23.00.00
TEXHUKA u TEXHOJIOI'YMSI HASBEMHOI'O TPAHCIIOPTA.

Pa3zpaborunk: Komkona Jlapuca BanentunoBna, npenogaBatens ¢usuku ['BIIOY HNO
«3UMUHCKHUH KEJIE3HOAOPOKHBIA TEXHUKYM»

Cornacosano:
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1. MACITOPTPABOYEM ITPOI'PAMMBI YYEBHOI'O INPEIMETA
OVYI1.13 ®u3zuka

1.1. O6aacTh npuMeHeHHus padoueil MporpaMMbl
PabGouass mporpamma o06mieoOpa3oBatenpbHOro ydyeOHoro mnpeamera OVYIIL13 ®dusmka
npenHa3HaueHa g u3ydeHus (U3MKU B MPOQECCHOHAIBHBIX 00pa30BaTEIbHBIX OPTaHHU3AIMIIX
CIIO, peanusyronmx o0pa3oBaTeIbHYI0 IpOrpaMMy CpeaHero olmiero oOpa3oBaHHs B IMpenenax
OCBOEHUSI OCHOBHOU npodeccroHaibHON 00pa3oBaTenbHoil mporpammbel CITO (OITOIT CIIO) Ha
0a3ze OCHOBHOTO o00mero oOpa3oBaHHMs TIPH TOJATOTOBKE KBATM(PHUIIMPOBAHHBIX padbOUMX,
ciyxamux 1o npodeccun 23.01.09 IlomomHUK MamuHUCTa (10 BUIAM MOJABHUKHOI0 COCTaBa

JKeJIE3HOI0POKHOT0 TPaHCIOPTA), BXOJIsIIICH B YKPYITHEHHYO rpyIIy
npodeccuii/cniermanpaocteit  23.00.00  TEXHUKA W TEXHOJOI'MST HA3ZEMHOI'O
TPAHCIIOPTA.

1.2. Mecto npeamMera B CTPYKTYpe OCHOBHOIi npogeccHoHAILHOH 00pa3oBaTe/LHOM
nporpammbl: nipeamer OVII.13 ®dusuka BXoauT B npoduiibHBIE 00111e00pa3oBaTeIbHbIC YICOHBIC
npeametsl U sBisiercs oOs3atensHON yacthio OIl CITO mo mpodeccun 23.01.09 IMomommuk
MAIIMHUCTA (110 BUAAM MOJBHKHOI'0 COCTaBA 7KeJIe3HOAOPOKHOI0 TPAHCIIOPTA).

1.3. Ilesu npeaMeTa — TPeGOBAHHUS K Pe3y/IbTaTaM OCBOEHUs NpeaMeTa:

Conepxxkanne mporpammbl OVYII.13 ®usuka HampaBlieHO HA JOCTHXKEHHE CIIETYIOIIMX
neJe:

— (opMupoBaHue y 00y4JaroMMXCsl YBEPEHHOCTH B IICHHOCTH 00pa30BaHMs, 3HAUUMOCTH
¢u3nyeckux 3HaAHUH IS COBPEMEHHOr0  KBaJM(UIMPOBAHHOIO  CHEIMAIUCTAa  IpU
OCYILECTBICHUH €ro NMpo(ecCHOHANBHOM AesTeIbHOCTH;

— (opMupoBaHHE €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH;

— OBJIAJICHHE CHEIU(PUUECKOW CHCTEMON (U3UYECKHX IOHATUH, TEPMHUHOIOTHEH U
CHUMBOJIUKOM;

— OCBOEHHE OCHOBHBIX (PM3NYECKUX TEOPHIi, 3aKOHOB, 3aKOHOMEPHOCTEH;

— OBJIaJICHHE OCHOBHBIMHM METOJAMU HAY4YHOT'O MO3HAHMS MPUPOJbI, UCIOIb3YEMBIMU B
¢usuke (HaOmIOJEHME, ONMCAHUE, U3MEPEHUE, BBIIBM)KEHHWE TUIOTE3, IPOBEACHUE
IKCIIEPUMEHTA);

— OBJIJICHHE YMEHUSAMHU 00pabaThiBaTh JaHHbBIE SKCIIEPUMEHTA, OOBSCHSITH MOJyYEHHbIE
pe3yIbTaThl, YCTAaHABINBATH 3aBUCHMOCTH MEXIy (PHM3MUECKUMH BETMYMHAMH B HAOIIOIaEMOM
SIBJICHWH, JI€IaTh BBIBO/IBI;

— (opMupoBaHHE yMEHUS pemaTh (PU3MYECKHe 3a]]a9l Pa3HbIX YPOBHEW CIIOKHOCTH;

— pa3BUTHE I[I03HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYAIbHBIX M  TBOPYECKHX
CrocoOHOCTEH B mpoliecce NpuoOpeTeHus] 3HaHUM ¢ MCIOJIB30BaHUEM PA3JIMYHBIX HCTOYHHUKOB
nHPOpPMAIIMM ¥ COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH; YMEHHH (OPMYIHPOBATH H
00OCHOBBIBaTh COOCTBEHHYIO IO3ULMI0O IO OTHOLIEHUI0 K (usnueckoit uHpopmanuu,
MOJTy4aeMOi U3 pa3HbIX HCTOYHHUKOB;

— BOCIHMTaHUE YYBCTBA TOPJOCTH 3@ POCCHUICKYIO (DU3UYECKYI0 HayKy.

OcBoenune kypca OVII.13 ®usuka npeanoaaraet pelieHue CIeAyIMX 3aaa4:

— npuobOpereHue 3HaHUNH O (PyHIAMEHTAIbHBIX (PU3MYECKHX 3aKOHAX, JIEKAIIUX B
OCHOBE COBPEMEHHOH (PHU3MUECKOW KapTHHBI MHUpPA, MPUHIUIIOB JACHCTBHS TEXHHUUECKUX
YCTPONCTB W MPOM3BOJCTBEHHBIX IPOLIECCOB, O HauOojee BaXKHBIX OTKPBITUSX B OOJIACTH
(GU3MKH, OKa3aBIINX OIPEEISIONIee BIMSHAE Ha PAa3BUTHE TEXHUKU M TEXHOJIOTHH;

— TOHMMaHHE (PU3UYECKOM CYIIHOCTHU SIBIICHUH, MPOSBISIONIMXCS TPOU3BOICTBEHHOM
JeATeNTbHOCTH;

— OCBOGHHE CIIOCOOOB WCIOJB30BaHUS (HU3WYECKUX 3HAHUA JUISI  pEIIeHUS
NPAaKTUYECKMX M Npo(ecCHOHAIBHBIX  3a7ay, OOBACHEHWsS  SBJICHUH  NPUPOJBI,



MPOU3BOJICTBEHHBIX M TEXHOJOTHUECKUX TPOLECCOB, TNPHUHIMIIOB JEHCTBUS TEXHHMYECKUX
puOOPOB U YCTPOUCTB, 0OecredeHus: 6e30MacCHOCTH MPOM3BOJICTBA U OXPAaHBI IPUPOIBI;

— (opMupoBaHHEe YMEHUH pemarh y4eOHO-TIpaKTHUYECKHe 3anayd (PU3NYEecKOoro
CoJiepKaHus C YIETOM PO eCCHOHATBLHON HAIPABIECHHOCTH;

— TpHOOpETeHUE OMNbITa IMO3HAHUS M CaMOIIO3HAHMS, YMEHUWI CTaBUTh 3aJadd |
pemars mpodJIeMbl ¢ YI€TOM MPodecCHOHATBHON HAPABICHHOCTH;

— (dopMupoBaHHEe YMEHHI WCKaTh, aHAJIM3UPOBaTh W 00pabaThiBaTh (PU3HUYECKYIO
nHpOpMAIHIO C YIETOM MPOPECCUOHATLHON HANIPABICHHOCTH;

— TOIrOTOBKAa OOYyYaroIUXCS K YCHEIIHOMY OCBOCHHUIO JUCIHHILUIMH W MOJYJICH
npoeCCHOHATILHOTO IMKIA: (HOPMUPOBAHME y HUX YMCHHH U OIBITa JICATEIBHOCTH,
xapakTepHbix g npodeccuit 23.01.09 IMomomHuk MammHUCTa (10 BHAAM MOJABHKHOIO
COCTAaBa  JKEJE3HOJAOPOKHOTO  TPAHCNOPTA), TMOJy4aeMbIX B  MPOPECCHOHATBHBIX
00pa3oBaTeNbHBIX OPraHU3AIINsAX;

— TOIroTOBKa K ()OPMUPOBAHMIO OOIIMX KOMITETCHIIMH OYAYIIEro CHeIHaancTa:
caMo00pa3oBaHMsl, KOMMYHHUKAIMH, MPOSBICHUS TPaXIAHCKO- NAaTPUOTHYECKOH IMO3MIINY,
COTPYAHUYECTBA, TPHUHATHA pEIICHHA B CTAaHAAPTHOM M HECTaHJAPTHOH CHUTYyalHsX,
MPOEKTUPOBAHUSA, TIPOBEACHHUA (U3NYECKHX u3MepeHuid, 3(dexTuBHOr0 u 6e30macHOro
WCTIOJIb30BAHUS PA3IMYHBIX TEXHUYECKUX YCTPOWCTB, COOIOJCHUS MPABHI OXPaHBI TPyAA MpH
pabote ¢ puznueckumu npudopamMu u 000pyI0BAHUEM.

Oco0eHHOCTh (POPMHUPOBAHUSI COBOKYITHOCTH 3a/ia4 M3ydeHHs] (U3UKU Ui CUCTEMBI
CpelHero NpoPEeCCHOHATIBHOTO O0pa30BaHMs 3aKIOYAaeTCs B HEOOXOIUMOCTH peallu3alliuu
npoeCCHOHATPHON  HANpaBJICHHOCTH peIIaeMbIX 3ajgad, ydéra ocoOeHHOCTeH cdepsl
JESITeTBbHOCTH OYAYIINUX CIEIHATNCTOB.

B pesynbrare uzyuenus yue6Horo npeamera OVII.13 dusuka obydaromuiics 0JKeH:

3HATh.

—CMBIC]T TIOHATUM: (QU3MYECKOE SBJIIEHUWE, THUIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICHCTBHE, JJIEKTPOMarHuTHOE T0jJe, BOJIHA, (OTOH, aTOM, AaTOMHOE SJpo,
VMOHU3UPYIOLINE U3Ty4YEHUs, IIJIaHeTa, 3B€3/1a, TalaKkThKa, Beenennas;

—CMBICIT (PU3MUECKUX BEIMYHMH: CKOPOCTb, YCKOPEHHE, Macca, CHJla, UMITyJbC, padoTa,
MeXaHUYecKas JHeprus, BHYTPEHHsAs DJHeprus, abCoNIOTHas TeMIeparypa, CpeaHss
KMHETUYECKasi YHEPTHs YaCTHUIl BELIECTBA, KOJMYECTBO TEIUIOTHI, DIEMEHTAPHBIN 3JIEKTPUUECKHA
3apsiz;

—CMBICT (PU3MYECKUX 3aKOHOB KIJIACCUYECKOH MEXaHUKH, BCEMHUPHOIO TATOTEHMS,
COXPAaHEHHsS  DHEPIUH, HUMIyJbCa U JJIEKTPUUYECKOTO  3apsAfa,  TEPMOJMHAMUKH,
ANEKTPOMAarHUTHOM MHAYKIMH, (oTOddDeKTa;

—yCTpOMCTBO, MPUHLIUI AEHCTBHS U Ha3HaueHHE (PU3NIECKUX PHUOOPOB;

— BKJIQJ POCCHUHCKMX u 3apyO€KHBIX YUEHBIX, OKa3aBIIMX HauOOJIblIee BIUSHUE Ha
pa3BUTHE (PUBHKH;

yMeETh!

— MPOBOJUTH HAOIOJEHUS, TUIAHUPOBATH W BBINOJIHATH SKCHEPHUMEHTHI, BbIIBUTaTh
TUIOTE3bl U CTPOUTH MOJENH, MPUMEHSTHh MOJy4YeHHblE 3HaHMUS MO (GU3MKE A OObSICHEHUs
pa3Ho00pa3HbIX (PU3NYECKHX SIBICHUI U CBOWCTB BEILIECTB;

— MPaKTUYECKH UCTOIb30BATh (PU3NUECKUE 3HAHUS,

— OLEHHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(OpMAIINK;

— HCHOJB30BaTh NPUOOPETEHHBIE 3HAHUSA U YMEHHUS I PELICHUs MPAaKTUYEeCKUX 3a/au
MOBCETHEBHON JKM3HHU, oOecredeHusi Oe30MacHOCTH COOCTBEHHOM JKW3HHM, PAIlOHAIBHOTO
MIPUPOIONOIB30BaHUS U OXPaHbl OKPYXKAIOIIEeH Cpe/ibl;

— OmnMCchIBaThb U OOBSACHATH (pU3MUecKHe sBIEHHS M CBOMCTBa TeNl: CBOMCTBA TIa3o0B,
KHUAKOCTEH U TBEPABIX TeEJ; AIEKTPOMArHUTHYIO HHAYKLHUIO, PaclpOCTpaHEHHE



OJICKTPOMArHUTHBIX BOJIH; BOJIHOBBLIC CBOMCTBA CBCTA; U3JTYYCHUC U MOITIONICHUC CBETA aTOMOM,

dborodddexr;

OTJIMYATh T'MIOTE3bI OT HAYYHBIX TGOprI;
ACJIaTh BBIBO/JIbI HA OCHOBEC OKCIICPUMEHTAJIbHBIX JAaHHBIX
MNPUBOAUTE NPUMCPLI, MMOKAa3bIBAOIIHUEC, YTO: HaGHIOI[eHI/ISI W OKCIICPUMCHT SABJIAIOTCA

OCHOBOM JJI1  BBIABH)KCHHSA THUIIOTE3 H TCOpPIfI, IMO3BOJIAIOT MPOBEPUTE HCTHHHOCTDH
TECOPETUYECKNX BBIBOJOB, (1)1/131/1116(:1(&5{ TEOpUsA OacT BO3MOXKHOCTH OOBACHATH M3BECTHBIE
SABJICHUS IIPUPOJbI U HAYYHBIC (baKTBI, IIpECACKA3bIBATh €1I€ HEM3BCCTHLIC SIBJICHU A,

— IPUBOAUTH NMPUMEPHI MPAKTHUECKOrO HCIOJIb30BaHMs (GU3NYECKUX 3HAHHMM: 3aKOHOB
MEXaHUKHM, TEPMOAUHAMUKM M DIEKTPOAUHAMUKH B
AJIEKTPOMATHUTHBIX M3JIyUYEHHUH JIUIsl Pa3BUTHUS Paio U TEIEKOMMYHUKAIMI, KBAHTOBOW (pU3HKH
B CO3JaHMH sIEPHON SHEPTE€TUKH,Ia3EPOB;

SHCPICTUKC, PpPa3JIMUHBIX BU0B

— BOCHOPUHUMATh U Ha OCHOBE IOJIYUYCHHBIX 3HAHUH CaMOCTOSITEJIBHO OILICHUBATh
comepxairytocsi B coobmenmsix CMU, HHTEepHEeTEe, Hay4YHO-TIOMYJISPHBIX

nHpopmaruto,

CTaTbiX.

— TPUMEHATH MOJTYYCHHBIC 3HAHUS [T pelicHUs (PU3MIECKUX 3314,
— ONpeneNsITh XapakTep GU3NIECcKOoro mpoiecca 1mo rpaduky, radsmie, Gopmyie;

— H3MEpATH psil GU3NYECKUX BEJIMYUH, IPEJICTABIAS pe3yabTaThl U3MEPEHUN C y4eTOM
UX IOTPEIIHOCTEN.
Hcnonb3oBaTte NpUOOpPETEHHBbIE 3HAHUS M YMEHHUS B IPAKTUYECKOM JEATENbHOCTH WU
MIOBCETHEBHOM JKU3HU:
—uid obecriedeHusi O€30MaCHOCTH HKU3HEIEATENbHOCTH B IPOLIECCE HUCIOIb30BAHUS
CPEJCTB, OBITOBBIX AJIEKTPOIIPUOOPOB, CPEICTB paauo- U
TCHGKOMMYHHKaHHOHHOfI CBA3H,
—OLICHKM BJIMSHHSA Ha OpPraHu3M 4YelOBeKa M Jpyrue OpraHu3Mbl 3arps3HeHUs
OKpY’Karolen cpeabl;
—palMOHAIBHOTO MPUPOIONOIb30BAHUS U 3ALIUTHI OKPYKAIOLIEH Cpesbl
[Tnanupyemble pe3yabTaThl OCBOCHHUs 0011e00pa30BaTEIbHOTO PeAMETa B COOTBETCTBUH
¢ ®I'OC CIIO u Ha ocnoe ®I'OC CO00.
Ocoboe 3Hauenune npeamera OVII.13 duzuka umeer npu GOPMUPOBAHUU M Pa3BUTUU

TPAHCIIOPTHBIX

OK.

Kon n HaumenoBanue
bopmMHUpyeMbIX
KOMIIETEHIIUI

IInanupyemMsble pe3yabTaTbl OCBOSCHUS IIpeIMeTa

OO01ue

[IpenmeTHbIE

OK 01. BeiOupats
CrocoObl pelieHus 3ajaad
npodeccuoHaTBbHON
JeATENLHOCTH
PUMECHUTEIIBHO K
pa3IUYHBIM KOHTEKCTaM

B gactu TPYAOBOI'O BOCTIMTAHUSA:
- 'OTOBHOCTbH K pyay, OCO3HAaHHUC

LIEHHOCTH MacTepCTBa,

TPYIOJIO0HE;

- TOTOBHOCTh K AKTHBHOH JIeSITEILHOCTH

TEXHOJIOTHYECKON u COITHAJILHOM

HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUIUUPOBATH, MJIAaHUPOBATH u

CaMOCTOSITENIbHO ~ BBINOJIHATH  TaKyIO
JESATENIBHOCTD;
- HHTEpeC K  pa3Iu4yHbIM  cdepam

npodeccCuoHaNBHOM JIeATEeILHOCTH,
OsnageHue YHUBEPCAJIbHBIMU
y4eOHBIMU O3HaBaTEILHBIMUA
JEUCTBUSIMU:

a)0a30BbIC TOTUUECKHE ICHCTBUS:

- copmupoBaTh  MPEACTABIEHUS O
poiu U Mecte HU3UKU
U acCTpOHOMHH B  COBPEMEHHOH

Hay4YHOH KapTHHE MHpa, 0
CHCTEMOOOpazyrolei poiu
buznku B Pa3BUTHH

€CTECTBEHHBIX  HAyK, TEXHUKH U
COBPEMEHHBIX TEXHOJOTHU, O BKJIAJE

POCCUICKHX u
3apyOeKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKU;

- MMOHUMAaHUE (buzmdecKoit
CYIIIHOCTH Ha0JII0TaeMbIX
SBIIGHUH MHUKPOMHpa, MaKpoMupa H
Merammpa;

- IOHUMaHHEC POJIM aCTPOHOMHH B




- CaMOCTOSITENTEHO
AKTyaJu3UpPOBATh
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHABJIUBATh CYIECTBEHHBIM MPHU3HAK
WA OCHOBaHUSs TUTST CpaBHCHHSI,
Kiaccuukanuu u 0000IIeHNUS;
- OIpPEAETATh 11 () 05 JeSTEIIbHOCTH,
3aJaBaTh MapaMeTpbl W KPUTEPUHU HUX
JOCTHKCHHUS;
- BBISBIISTH 3aKOHOMEPHOCTH u
MIPOTUBOPEUHS B paccMaTpuBaeMBbIX
SIBTICHUSX
- BHOCUTh KOPPEKTHBBI B JIE€ATEIHLHOCTH,
OLICHUBaTb COOTBETCTBUE PE3yJbTaTOB
[EeNsIM, OIICHWBATh PUCKUA IOCIEACTBHMA
NeSITeIbHOCTH;
- pa3BHBAThH KpEaTuBHOE
MBIIUICHUE TPU PEIICHUU KUZHEHHBIX
npo0em
0)0a30BbIC UCCIIEAOBATEIBCKUEC JICHCTBUS:
- BJIAJIETh HaBbIKAMU y4eOHO-
UCCIIEIOBATENLCKON u MIPOEKTHOMN
NeSITeTIbHOCTH, HaBBIKAMH
paspetneHus npoodiuem;
-BBISIBJISITH
CJICZICTBCHHBIC
aKTyaJIu3MpOBaTh 3a1auy,
BBIBUTATh  THIIOTE3y €€  PCHICHHS,
HAXOJWTh apPTYMEHTHI JIJIs JJOKA3aTeIbCTBA
CBOUX
YTBEPKIACHUI, 3a/1aBaTh
napaMeTpsl U KPUTEPUH PEIICHNUS,
- aHATM3UPOBATh TOJNIydEHHBIE B  XOJIE
pelIeHus 3a/1a4l pe3yabTaThl, KPUTHUYECKH

dbopmynupoBaTh  H
npooiiemMy,

IMPpUYNHHO-
CBA3HU u

OLICHUBATh 170:¢ JIOCTOBEPHOCTb,
MPOTHO3UPOBATh HW3MEHEHHE B  HOBBIX
YCIIOBHUSIX;

- YMETh MEePEHOCHUTD 3HAHUS B
MO3HABATENIbHYIO u MIPAKTHYECKYIO

00J1aCTH KU3HEAEATEILHOCTH;

- YMCTB I/IHTCFpI/IpOBaTI) 3HAHUA U3 paSHI)IX

MPEeIMETHBIX 00IacTel;

- BBIIABUT'ATh HOBBIC nuaeu, npez[naraTL
OPUTHHAIIbHBIC TIOJIXOJIbI U PELICHHUS;

CIOCOOHOCTP  HMX  HCIIOJIB30BaHUSI B

MO3HABATEIBHOMN M COITMAILHON MpaKTUKE.

MPaKTUYECKON NEeSTeIbHOCTH
YeJIoBeKa M JaJbHEHIIEM Hay4HO-
TEXHUYECKOM pa3BUTHUH, ponu
¢bu3ukn B GOpMHUPOBAHUU KPyroszopa
U (QYHKUMOHAIBHON T'PaMOTHOCTH
YyelioBeKa TUISE pelieHus
MPAKTUYECKHX 33/1a4;

- cdopMupoBaTh YMEHHUS pelIaTh
pacueTHble 33Ja4M C SBHO 33JaHHOU
¢u3n4Yeckoil MOJENbI0, HCHOJB3YA
(u3nyueckre 3aKOHbI U MPUHIUIIBL; HA

OCHOBE aHaNM3a YCIOBHS 3a/Ja4H
BBEIOMpATh  (DU3UYECKYI0  MOJEIb,
BBICTISITE (DU3UYECKUE BEIMYUHBI U
dbopmynbl, HEOOXOAUMBIE IS €€
pelieHus, TPOBOJWTH pacueThl M
OILICHUBATH pearbHOCTh
HIOJTY4EHHOTO 3HAYCHHUSI
(u3MUecKoil  BEIMYMHBI,  pemaTh
Ka4eCTBCHHbBIE 3aj1a4H,
BBICTpaNBast JIOTHYECKHU
HETPOTUBOPEUYHUBYIO LETMOYKY
paccyKIeHHd ¢ Omopoil  Ha
U3y4CHHBIC 3aKOHBI,
3aKOHOMEPHOCTH W (PU3UYECKUE
SIBJICHWIS,

BJIAJETh  OCHOBOIIOJIATAIOIINMHU
(U3UYECKMU  TIOHATHSAMH |

BEJIMYMHAMH, XaPaKTEPU3YIOIIHUMHU
(u3ruecKre mpoIecchl (CBI3aHHBIMU
C MEXaHUYECKUM

JIBIDKCHHEM,
B3aUMO/ICHCTBUEM Ten,
MEXaHUYCCKUMHU KOJICOAaHUSAMHU U
BOJTHAMU; aTOMHO-
MOJIEKYJISIPHBIM CTpPOEHUEM
BEIIECTBA, TETIOBBIMU
IpollecCCAMM;  JJEKTPUUYECKUM U
MarHATHBIM TTOJISIMH,
ANEKTPUYECKUM TOKOM,
AIEKTPOMArHUTHBIMH

KOJICOaHUIMU u BOJIHAMU,
ONTHYECKUMU SIBJICHUSIMU;
KBaHTOBBIMU SIBJICHUSMU,
CTPOEHHEM aToMa M aTOMHOTO
A1pa, PalnOaKTUBHOCTHIO);

BJIaaACHHUC OCHOBOIIOJIararonmmMu
ACTPOHOMUYCCKUMU TIOHATUAMU,
MTO3BOJIOINIMMHA  XapaKTCPU30BaTh

IIPOLIECCHI,

MPOUCXONAIINE Ha 3Be37ax, B
3BE3IHBIX CUCTEMaX, B
MEKTaTaKTUYECKON cpene;




JIBIDKCHHUE HEOCCHBIX TeJ, 3BOJIOIHIO
3Be3 U BeeneHHoii;

- BJIAJCTh 3aKOHOMEPHOCTSIMH,
3aKOHaMH M TeopusiMH  (3aKOH
BcemupHoro tsrotenus, |, Il u
i 3aKOHEBI HrioTona, 3aKOH
COXpaHCHHSI MeXaHHYECKOU
SHEPTUH, 3aKOH COXPAHCHHS MUMITYJIbCA,
MIPUHIIMIT
CYTIEePIIO3UIINH CHII, TIPUHIIUTT
PaBHOIIPABHOCTH HWHEPIUaTbHBIX
CHCTEM OTCYETa; MOJIEKYJISIPHO-
KHHETHYECKYI0  TCOPHUI0  CTPOCHHS

BEILIECTBA, Ta30BbI€ 3aKOHBI, MEPBbII
3aKOH TEPMOJIMHAMUKH; 3aKOH
COXpPaHEHUS
AIIEKTPUYECKOTO 3apsija, 3akoH Kynona,
3akoH OMa I ydacTKa IeMNu, 3aKOH
OmMa J71s1 TIOJTHOM JIEKTPUUYECKOM 1IeMH,

3akoH JDxkoyns - JleHma, 3akoH
AIIEKTPOMArHUTHOM MHIYKIIMH, 3aKOH
COXpaHEeHUs SHEPTHUH, 3aKOH
PSIMOJIMHEIHOTO
pacnpocTpaHeHHUs CBeTa, 3aKOH

OTpa)KeHHs CBETa, 3aKOH IPEIOMIICHUS
CBETa; 3aKOH COXpaHEHMsI HHEPruH,
3aKOH COXPAaHEHHs HUMIIYJIbCa, 3aKOH
COXpPaHEHMs DJIEKTPUYECKOrO 3apsza,
3aKOH COXpPaHEHHMs MacCOBOTO YHCIA,

ITOCTYJIAThI bopa, 3aKOH
paZvoaKTUBHOIO pacnana);

YBEPEHHOE
HCII0JIb30BaHNE 3aKOHOB "
3aKOHOMEpPHOCTEHN npu aHaIM3e

(bu3nYecKUX SIBICHUH U MPOLIECCOB.

OK 02.HUcnonp3oBaTh

COBpPEMEHHEIE
CpeZcTBa MOMCKa, aHaIu3a
" UHTEPIIPETANN
UH(pOpMAIIHH, u
UH(POPMAaILIOHHbIE
TEXHOJIOTUHU ISt
BBITTOJTHEHUS 3a1a4q
npodeccuOHaTBFHON
JeATETLHOCTH

B o6nactu HOEHHOCTHU HAYYHOTO
TIO3HaHMUA:

- C(I)OpMI/IpOBaHHOCTB MUPOBO33pCHMUA,
COOTBETCTBYHOIICTO COBPEMCHHOMY

YPOBHIO  Pa3BUTHS  HAyKH U
00I11eCTBEHHOM MIPaKTUKH,
OCHOBaHHOT'O Ha JTHAJIOTe KYJIbTY,
CIIOCOOCTBYIOIIIETO OCO3HAHMIO

CBOEro MecCTa B IOJIMKYJIBTYPHOM MHPE;
-COBEPLIECHCTBOBAHUE SI3bIKOBOU U
YUTATEJILCKON KYJIBTYPBI KaK CPEACTBA
B3aUMOJICUCTBUS MEXK Y JIFOABMU U
IIO3HAHUS MUPA;

-YMETbh YYUTBHIBATh IPAHUILIBI

IIPUMEHEHHUSI H3yYEHHBIX
bu3nuecKux MOJENeH:
MaTepHaIbHas TOYKa,
UMHEpLUanbHas CUCTEMa OTCUETa,
MJCANbHBIN Ia3; MOJEIHN CTPOCHUS
ra3os, )KUJKOCTEN U TBEPIBIX TEIl,
TOYEYHBIN JJIEKTPUYECKUH 3apsj,
sJlepHas MOJIEb aToMma,
HYKJIOHHas  MOJENIb aTOMHOTO sjpa

IpY PELIeHUH PU3UIECKUX

3ajad.




- OCO3HaHHUEC II€CHHOCTHU Hay‘IHOI\/'I JCATCIIBHOCTH,

TOTOBHOCTb ~ OCYIIECTBIIATH IIPOEKTHYIO U
HCCIIEN0BATEIBCKYIO NEeSATEIbHOCTD
VHJUBUAYAIBHO U B IPYIIIIE;

- OBilaficHUEe  YHUBEPCAJIbHBIMU  Y4EOHBIMU

MI03HABATEILHBIMU JICHCTBUSMHU:

B) paboTa ¢ nHpopMaIrei:

- BJIQJICTh HABBIKAMHU TOJyYCHHUS HHOOpMAIHH
u3 HMCTOYHUKOB pa3HbIX THUTIOB,
CaMOCTOSITEIILHO OCYIIECTBIISATH MTOUCK, aHAJIH3,
CHCTEMAaTH3aIINI0 u
UHTEpIpETalni0  WH(GOpMAIIUU
BUJIOB U (POPM IpE/ICTABIICHNUS;

- CO3/1aBaTh TEKCTHI B PA3IMUYHBIX (hopMaTax ¢
y4eTOM Ha3HaueHWs MHOOpMAIMM W IEJICBOM

Ppa3IMYHBIX

ayIUTOPUH, BBIOUpas
ONTHUMAJIBHYIO bopmy
IPEJCTAaBICHUS U BU3YaIU3aLHH;

- OLICHHUBATh JIOCTOBEPHOCTSb,

JICTUTUMHOCTDh MH(OpPMAIIMH, €€ COOTBETCTBHUE
MIPABOBBIM M MOPAITLHO-3THYCCKUM HOPMaM;
- HCIOJIb30BaTh cpencTBa
UH(OPMAIIMOHHBIX il
KOMMYHHKAITIOHHBIX TCXHOJIOTUH B PEHICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX
¥ OpPraHM3alMOHHBIX 33aJad C COOJIOCHHEM
TpeOoBaHUI

SPrOHOMUKH, TEXHUKHU

0e30IacHOCTH, TUTHEHBI,

pecypcocOepexeHns, MPaBOBBIX M ITHUECKHX
HOpPM, HOPM

UH(POPMALIMOHHOM 6€30MacHOCTH;

-BJIa/ICTh HABBIKAMH PACTIO3HABAHUS M 3aIIUTHI
uHpopMannu, UHGOPMAIIMOHHON 06Ee30MacHOCTH
JMYHOCTH.

OK 03.ITmanupoBath u

pean30BbIBATh
COOCTBEHHOE
npodeccrnoHaTbHOE "
JTUYHOCTHOE pa3BUTHE,
IIPEANPUHUMATEIBCKYIO
JIEATENLHOCTD B

npodeccuoHansHOM cdepe,
UCIOJIb30BaTh 3HAHUS IO
(uHAHCOBON TPaMOTHOCTH

B obnactu JYXOBHO-

HPaBCTBEHHOTO BOCITUTAHHMS:

- ¢(hOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, STUIECKOTO ITOBE/ICHUS;

- CHOCOOHOCTH OLIEHMBATh CUTYAaLUIO

¥ IPUHUMATH OCO3HAHHBIC pemieHus,

OPUEHTUPYSICh HAa MOPAIbHO- HPABCTBEHHBIC

HOPMBI 1 [IEHHOCTH;

- OCO3HAaHWE JIMYHOTO BKJIaJa B

- BJ1IaICTh OCHOBHBIMU METOJaMH
HAay4YHOI'O ITIO3HAHU,

HCIIOJIB3YEMBIMU B CI)I/ISI/IK@I
IPOBOAUTE NPAMBIC 1 KOCBCHHBIC

U3MEpeHUs buznIecKnx
BEJIMYMH, BbIOUpast
OITUMAJILHBIN croco6
U3MEPEHHUS 31 UCTIONB3YS
W3BECTHBIE  METONLI  OLIEHKH
MOTPELIHOCTEN U3MEPEHUH,
MIPOBOJIUTH HACCIEI0BaHNE




B PA3JIMYHBIX XWU3HCHHBIX
CUTyalluAax

MIOCTPOEHUE YCTOMYHMBOTO
Oysynero;
- OTBETCTBEHHOE OTHOIIEHHE K CBOUM

POIUTENSAM | (WJIM) IPYTUM 4YJeHAM CEMbH,
CO3JIaHHUI0 CEMbHM HA OCHOBE OCO3HAHHOI'O
NPUHSATHSL LEHHOCTEH CEeMEHHOM KU3HU B

COOTBETCTBUH C TPAJAULUSAMH HApOJIOB
Poccuu;

OBnanenue YHUBEPCAIbHBIMU
PEryJIATUBHBIMU JEHCTBUSIMU:
a)CaMOOpraHu3aIus:

- CaMOCTOATEIBHO OCYILIECTBIISTh

IIO3HABATEIIBHYIO JIEATEIBbHOCTD, BBIABIATH
npoOJaemMbl, CTaBUTh W (OPMYIHPOBATH
COOCTBEHHBIE 3aJaul B 00pa3zoBaTeIbHOMN
JEATEIbHOCTH U JKU3HEHHBIX CUTYALUAX;

- CaMOCTOSITETIBHO ~ COCTaBIIATH TUIaH

peuieHus npoOIeMbl c y4eToM

UMEIOIIUXCA ~ PECYpPCOB,  COOCTBEHHBIX

BO3MOXKHOCTEH M MPEATIOYTCHUH;

- 1aBaTh OLICHKY HOBBIM
CHUTYAIIHsIM;

-CII0ocoOCTBOBaTh  (POPMHPOBAHUIO U

MPOSBICHUIO  IIMPOKOM  SPYIUINH B
pa3HbIX O00]acTAX 3HAHWK, IOCTOSHHO

MOBBIIIATH CBOH  0Opa3oBaTebHBI U
KYJIBTYPHBIH YPOBCHb;

0)CaMOKOHTPOJIb:

-HCIIO0JIb30BaTh TIPUEMBI

pediiekcuu I OIICHKH CUTYaIllH, BRIOOpa
BEPHOTO PEILIECHUS;

-yMeTh  OIIEHHBAaTb pPUCKH U
CBOEBPEMEHHO MIPUHUMATH
pEIIeHHUs M0 UX CHIKEHUIO;
B)3MOITMOHATBHBIH WHTEJUICKT,
MIperoIararomui

c(OpPMHPOBAHHOCTE:

-BHYTPEHHEU MOTHBAIINH,
BKJIIOUAIOIIEH CTpeMIIEHUE K JIOCTHXKEHUIO
(&) 03 " yCIIeXy, ONITHMH3M,
WHUIUATHBHOCTh, YMCHHUE JICHCTBOBATH,
MCXOJISl U3 CBOMX BO3MOXKHOCTEH;

- DMITaTHH, BKJTIOYAFOIIEH
CIOCOOHOCTh MMOHUMATh
SMOIMOHATHFHOE COCTOSTHUE
IpYTHX, Yy4YUTBIBATH €ro TMpuU
OCYIIECTBIICHUU KOMMYHHKAITUH,

CIOCOOHOCTh K COYYBCTBUIO H

3aBUCHUMOCTEMN bu3rmuecKkux
BCJIMYHH C HUCIIOJIb30BAHUCM IPSAMBIX
U3MEpEHUH, OOBSICHATH IOTyYCHHBIC

pe3yibTaThl,
UCTIONB3YSl  (PM3WYECKHE  TEOpHH,
3aKOHBl M TIOHATUS, U  JIeJaTh
BBIBOJIBI, coOroaaTh npaBuia

0e30macHoOro Tpyza npu NpoBEJCHUU
UCCIICIOBAaHU B paMKax Y4eOHOTO
HKCIIEPUMEHTA u yuebHo-
MCCIIEJ0BATEIbCKOM IEATebHOCTH

C
UCIIOJIb30BAaHUEM
M3MEPUTEIBHBIX
71a60paTOPHOTO
cpOpMHPOBAHHOCTH
IIPEACTABJICHUM O
METOIax  IOJyYCHUS
aCTPOHOMHYECKUX 3HAaHHUI
- OBJIAJIETh (chopmupoBaTh
IPEICTABIICHUS] ) HpaBHIaAMH
3anucu busnvecKkux bopmyn
penbedHO-TOUueUHON CHCTEMBI
ob6o3nauenumii JI. bpaiins (nms ciensix
U CIIa0OBUIAIINX O0YUYAIOIIHXCS).

(G poBbIX
YCTPOMCTB u
000pyI0BaHuUs;

HAayYYHBbIX
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COMICPEIKUBAHHUIO;
-COLMAITbHBIX HaBBIKOB,
BKITIOYAFOIIUX CHOCOOHOCTh
BBICTPAWBaTh OTHOLICHHS C JPYTUMH JIIOJbMHU,
3a00TUTHCSI, MPOSIBIIATh UHTEPEC W pa3periaTh
KOH()JTUKTHI.

OK 04.9ddexTnBHO
B3aUMO/ICHICTBOBATh U
paboTarh B KOJUIEKTUBE U
KOMaH]1e

- TOTOBHOCTh M CLIOCOOHOCTb K
00pa30BaHUIO U CAMOPA3BUTHIO,
CaMOCTOSITEIIbHOCTUHI
CaMOOTPE/ICIICHHIO;

-OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEI0BATENLCKOM,
MPOEKTHOMN U
NeSITeITbHOCTH;
OBnazneHue yHuBepCalbHbIMU

0)coBMECTHAsl 1eATEIbHOCTb:

- TIOHMMAaTh W HUCIOJIb30BaTh IMPEHMYIIECTBA
KOMaHJHOW ¥ MHJIMBUyaJIbHOU paboThI;

- IPUHUMATh IIeJIM COBMECTHOM NEesATENbHOCTH,
OpPTaHHU30BBIBATh U KOOPAWHHPOBATH JICHCTBUS
Mo ee JOCTHXKEHHIO: COCTaBJIATH  IUIaH
NEHCTBUI, pacmpelneisTb pOIH C  y4EeTOM
MHEHUH YIaCTHUKOB OOCYXKIaTh  Pe3yJIbTAThI
COBMECTHOM paboThI;

- KOOPAMHUPOBATh U BBINOJIHATH paboTy B
YCIIOBUSX PEATBHOTO, BUPTYaTHHOTO u
KOMOWHUPOBAaHHOT'O B3aMOCHUCTBUS;

- OCYUIECTBIISTh MO3UTHUBHOE
CTpaTermyecKkoe IOBEJACHUE B  Pa3IMYHBIX
CUTyallusiX,  MPOSBISATH  TBOPYECTBO U
BOOOpakeHUE, OBITh HHUITUATHBHBIM
OBnanenue YHHUBEPCATbHBIMU
PETYJIATUBHBIMU JICUCTBUSIMH:

I') IpUHATHE ceOs U IPYTHUX JIIOJCH:

- IPUHUMATh MOTHBBI M apTyYMEHTBI JPYTHX
Troaei npu aHanmse pE3yNbTaTOB
JeSITEIIBHOCTH;

-IPU3HABATh CBOC IPaBO W TMPABO JPYTUX
JI0JIeH Ha OIIMOKH,

COLIMAIbHOMN

-pa3BUBaTh CHOCOOHOCTh TTOHMMATH
MUP C TIO3UIUHU APYTOTO YETOBEKa.

- OBJIAJICTh YMEHUSIMH PabOTaTh B
rpyImme c
BBITIOJIHCHUEMPA3TNIHBIX
COILIMAIBHBIX POJICH, TUTAHUPOBATH
paboTy Trpymnmbl, paHOHAILHO
pactpenensaTb  JAeATeIbHOCTh B
HECTaHJapTHBIX CHUTYaIusIX,
aJIeKBaTHO  OLICHMBAaTh  BKJIA
KaXJIOTO U3 YYaCTHUKOB TPYIIIIBI
B PCIICHHE paccMaTpUBAEMOMN
POOJIEMBI.

OK 05. OcymiecTBIsATH
YCTHYIO U

B obactu
BOCIIUTAHUS

9CTETUYCCKOT'O

- YMETh
¢buznyeckue

pacio3HaBaThb
SIBJICHUA
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MUCbMEHHYIO
KOMMYHUKAIIUIO Ha
rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoit @enepannu ¢
y4eToM 0CcOOeHHOCTEH
COLIMAJILHOTO U
KyJIBTYPHOI'O KOHTEKCTa

- CTETUYECKOE OTHOIIEHHUE K  MHpY,
BKJIIOYast 3CTETUKY HAy4YHOIO TBOPYECTBA,
npucymero pu3nyeckon HayKe;

- CIIOCOOHOCTh BOCIIPHHUMATH Pa3IHYHbIC
BUJbI UCKYCCTBA, TpaAulIMHU U TBOPUCCTBO

CBOCTO W JPYyrUX HApPOJIOB, ONIYIIATh
AMOILMOHAILHOE BO3JEcHCTBUE
HCKYCCTBA,;

- yOEXKIEHHOCTh B 3HAUUMOCTH JIJISI
JINYHOCTHU u ob1ecTBa
0TEYECTBEHHOTO U MHPOBOIO
HCKYCCTBA, STHUYECKUX
KYJIBTYPHBIX TPATULIHIA 51

HApOJHOTO TBOPYECTBA; TOTOBHOCTH K
CaMOBBIPOKEHUIO B Pa3HBIX BHJIAX
WCKYCCTBa, CTPEMIICHUE
NPOSIBJIATH KAaueCTBa TBOPUYECKOM
JMYHOCTH;
OBnazieHue YHUBEPCATHHBIMHU Q)
oO1ieHue:
- OCYIICCTBJISITh KOMMYHHUKAIIUU BO BCEX
cdepax KU3HHU;
pacno3HaBaTh HeBepOaJIbHbIE
cpeAcTBa OOIEHUS, TMOHUMATh 3HAYCHHUE
COLIMANIbHBIX 3HAKOB, PACIIO3HABATH
TPEANOCHLUTKH
KOH(JIMKTHBIX CUTyallMd ®  CMSATYarh
KOH(JIUKTHI;
- pa3BEepHYTO M JIOTHYHO H3Jaratb CBOIO
TOYKY  3pEHHUSI C  HCIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

(mportecchl)u OOBACHITH UX HA OCHOBE
M3YYCHHBIX 3aKOHOB: PaBHOMEPHOE U
PaBHOYCKOPEHHOECTIPSIMOJIMHEWHOE
IBIDKEHNE, CBOOOIHOE IaJcHUE
TeN, ABM)KEHHE MO OKPYXKHOCTH,
UHEpIUs, B3aUMOJICHCTBHE Tell,
KoJsiebaTeTbHOCIBI)KEHHE, PE30HAHC,
BOJIHOBOE JBWXKeHUE; Tuddy3us,
OpOYHOBCKOE JIBUKECHHE,
CTpOCHHE KUIKOCTEH U TBEPIBIX
Tell, H3MEHEHHE 00beEMa
TEN TpH HarpeBaHUU
(oxyaxaeHun), TEIJIOBOE
paBHOBeECHE, UCTIapCHHUE,
KOHJICHCAIlUs, IUIaBJICHHUE,
KpUCTAJUI3AIHS, KUTICHUE,
BJIQXKHOCTb BO3/yXa, CBSI3b CpeIHEl
KMHETUYECKOM DJHEPrMM TEIUIOBOI'O
JBUKEHUSI MOJIEKYJT C a0COJIFOTHOM
TEMIIEPATYpPOU,
TIOBBIIIICHHUE JIaBJICHUS Ta3a IPH €ro
HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXTY
COCTOSIHUSI raza B
U30IPOIIECCaX; ANEKTpU3ALUS
T€J1,B3aMMOJICHICTBHE 3aps110B,
HarpeBaHUE TMPOBOJHUKA C TOKOM,
B3aMMO/ICHCTBHE MarHuTOB,
ANEKTPOMarHUTHas WHAYKLINSA,
NEHCTBHE MAarHWUTHOTO TOJS  Ha
MPOBOJHUK C TOKOM U JIBHXKYILIUHCS
3apsi,

napaMeTpamu

AIIEKTPOMAarHUTHEIE
Kosie0aHus u BOJIHBI,
MPSMOJIMHENHOE PaCIpPOCTPAHEHHE
CBeTa,

OTpakeHHe, NpeoMIICHHE,
uHTepdepeHuys, AUdpakuus U
MOJISIpU3aIMsl  CBETA, JTUCIIEPCHUS
CBETa;(POTOATEKTPUIECKHIA

addexr, CBETOBOE JaBJICHUE,
BO3HUKHOBEHHUE JIMHEHYATOrO CIEKTpa
aToMa  BOJOpOZAA,  E€CTECTBEHHAS
UHUCKYCCTBEHHAsl PaMOAKTUBHOCTb.

OK 07.ConeiicTBOBATEL
COXPaHEHHIO
OKpY>Karolleu cpeibl,
pecypcocOepeReHuto,
MPUMEHSTH 3HAHUS 00
W3MCHEHUH KJIMMaTa,
MIPUHIIUAIIBI OEPEXKITUBOTO
MIPOM3BO/ICTBA,

3¢ PeKTUBHO AEHCTBOBATH

B o0acTu

BOCITUTAHUS:

- ¢(hOpMHPOBAHHOCTH IKOJIOTHUECKOM
Ky.]'II)TypI)I, IIOHUMAHHUC

BJIUSHHAS COLMAIBLHO- DKOHOMUYECKUX

9KOJIOTHYECKOI'O

IIPOLIECCOB Ha
COCTOSIHUE MIPUPOTHON 51
COLIMAIIBHOM  Cpelbl, OCO3HaHUE
I7100aJIbHOTO Xapakrepa

- chopMupoBaTh YMEHHS MPUMEHSITH
MOJIyYEHHBIEC 3HAHUSA

JUTST OOBSICHEHUST YCIIOBHI MPOTEKAHUS
(bu3nuecKkux SBIEHUN B MPUPOAE U
IUTS MPUHATHS MPAKTUYECKHUX
pELIECHUI B TOBCETHEBHOM )KHA3HU
TS

obecneueHruss  OC30MACHOCTH
oOpareHuun C OBITOBBIMU

npu
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B UpE3BbIYANHBIX
CUTyalluiaXx

HKOJIOTHYECKUX Mpoliem;

- TUTAHUPOBAHHME M OCYLIECCTBJICHUE JIECHCTBUN B
OKpYKalolllel cpefie Ha OCHOBE 3HAHUA LN
YCTOMUYMBOTO PAa3BUTHUS YEIIOBEUECTBA;
aKTUBHOE HENpUATUE ACHCTBUIA, MPUHOCAIINX
BpEJl OKPYXKAIOIIEH Cpele;

- yMEHHUE MIPOTHO3UPOBATH
HEOJIAronpusTHBIE SKOJOTUYECKUE
MOCJEICTBUSL  MPEANPUHUMAEMbIX JCHCTBHIA,
MPEeOTBpALIaTh UX; PACUIMPEHUE OIbITA
JESITEIIbBHOCTH 3KOJIOTUYECKOM

HAIPaBJIEHHOCTH Ha OCHOBE 3HAHUM IO

dusuke.

npudbopaMu ¥ TEXHUYECKHUMH
YCTPOWCTBaMH, COXpaHEHHUs
3I0pOBBbSI U COOJIOJIEHUS HOPM
DKOJIOTHYECKOTO  IIOBEACHUS B
OKPY)KaIIIeH cpene; MOHMMaHUE

HE00X0IUMOCTH PUMEHEHHUS
JOCTHIKCHUI buzukn u
TEXHOJIOTUH U PaMOHAIBLHOTO

MMPpHUPOAOITIOJIb30BAHHA.

1.4. KoJin4ecTBO YacoB Ha OCBOEHHeE MPOrPaMMBbI NpeaMeTa:
00BEM yueOHO Harpy3ku cryneHTa 164 gaca, B TOM ymcie:
00s13aTeNnpHOM ayTUTOPHON yueOHOI Harpy3ku cTyaeHTa 158 acos,;
POMEXYTOUHAsI aTTECTalUs 6 YacoB.
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2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IIPEIMETA OVYII.13 ®u3uka

2.1. O0beM y4eOHOro npeiMeTa U BUAbI Y4eOHOI 1esiTeJIbHOCTH /15 npodeccun:

Buj y4eOHoii 1esite IbHOCTH Oo0Lem
4acoB

O01béM 00pa3oBaTeIbHON MPOrpaMMbl 164
O0bem padoTbl 00y4aronerocsi BO B3aMMO/IeiiCTBHH € NpenoaaBarTejieM 158
B TOM YHCJIE:
JIEKITH, YPOKH 90
8 MOM yucie npopeccuoHaIbHO-0OPUEHMUPOBAHHOE COOePHCAHUE 10
IIPaKTUYECKHE 3aHATHS 40
8 MOM Yucie npopheccuoHaIbHO-0PUEHMUPOBAHHOE COOEPICAHUE 14
nabopaTopHbIE 3aHITUS 26
8 MOM yucie npopeccuoHaIbHO-0OPUEHMUPOBAHHOE COOEePIHCAHUE 16
KOHCYJIbTAllMH (IIPY HAJMYNHN) 2
sK3aMeH (TIpY HAJTMYWH ) 6

CamocrosiTesibHas padoTa 00yyarumerocs

HpOMe)KYTO‘IHaH aTTeCTalus B (I)opMe 9K3aMCHa
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2.2. TEMATAYECKHWM IUIAH U COAEP)KAHUE YYEBHOI'O ITPEJIMETA OVII.13 ®usuxa
23.01.09 ITomomHNK MaIIMHKUCTA (110 BUJAM IOABHUKHOI0 COCTABA 7KeJIE3HOI0POKHOI0 TPAHCIIOPTA)

HaumeHnoBanue Ne Tema y4eOHOro 3aHATHS U coep:KaHue Y4eOHOro MaTepuasa, jadoparopusie | O0beM dopmupyemMble YpoBeHb
pa3zaeoB ypoka | W IPaKTHYECKHUE 3aHATHS, CAMOCTOATEIbHAsSl Pad0Ta CTY1¢HTOB (npu Haruyuu) JacoB KOMIIETEHIMH OCBOCHHUSA
m
1 2 3 4 5 6
BBenenne 1 ®u3nka — pyHIaMeHTAIbHASL HAYKA 0 pUpoje. 1 OK 3 1
Ouznka — ¢yHIaMeHTallbHasg Hayka O mpupoje. EcTecTBeHHO-Hay4HBIH OK5
metox no3Hanusi, ero OK 05 BO3MOXHOCTM W TpPaHHIBI MPUMEHHUMOCTH.
DKCIEPUMEHT U TEOpHUs B MPOIECCe MO3HAHMS MPHUPOILL. MojenupoBanue
bu3nUecKkux SABJICHUM U TporeccoB. Poib skcnepuMmeHTa W TEOPUU B
npoiecce IMo3HaHWsl nOpupoabl. Pusznueckas BenuunHa. Duznyeckue
3aKOHBI. ['paHMIIBl TPUMEHUMOCTH (DU3MYECKUX 3aKOHOB U TEOPHUH.
[Mpuntun  coorBercTBUs. [loHATHEe 0 Qu3HuUeckoll KapTUHE MHpa.
[TorpemHocTu U3MepeHu (PU3MUECKUX BETUUHH.
2 DuU3UKa U MeTObl HAYYHOT0 MO3HAHMSI. 1 1
Coneprkanne yaeOHOTO MaTepuana
3HaueHue (pU3MKU MPU OCBOEHUU MPOoeccCHil MAIIMHUCT JOKOMOTHBA
TETUIOBO3a.
Pa3znen 1 3-10 | OcHOBBI KHMHEMATHKH. 8 OK 01 1
Mexanuka Coneprxanue yueOHOro MaTepuania OK 02
MexaHnnueckoe JABWKEHHWE W €ro BUAbL. MarepuanabHas  TOYKA. OK 04
OTHOCUTENBHOCTh ~ MEXaHWUYEeCKOTro  JBWkeHus. Cucrema  OTcYeTa. OK 05
[Mpuamun otHocuTenbHOCTH [amunes. CrmocoObl OMHMCAaHUS JBUKEHUSI. OK 07

Tpaexmopus.  Ilyms.  Ilepemewenue  noxomomusa.  PaBHOMepHOE
npsMOJUHENHOE ABMXkeHHE. CKOpOCTh. MTHOBEHHAs U CPEHAS CKOPOCTH.
VYckopenune. lIpsmMonvHEWHOE ABUKEHUE C IIOCTOSIHHBIM YCKOPEHHEM.
JIBi>keHMe € TIOCTOSHHBIM ~ YCKOPEHHEM  CBOOOJHOTO  IMaJeHHUS.
Pasnomepnoe osudicenue mouku no OKpyd’cHOCMU, Y2l08ds CKOPOCMb
JIOKOMOMUBA. LlenTpocTpeMuTenbHOE YCKOpEHHE. Kunemaruka
a0COJIIOTHO TBEPOTO TeNa.
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11-12

Ilpakmuueckoe 3anamue Ne 1 «Pewenue 3a0au c npogheccuonanvnoi
HANPAaeJIeHHOCMbI0 NO ONPEDESICHUI) 8UOA OBUNCCHUS) .

13-18

OCHOBBI JMHAMHKH.

Coneprxanne yueOHOro MaTepuasa

OcHoBHas 3agada gnuHaMuky. Cuita. Macca. 3akoHbI Mexanuku HproToHa.
Cunsl B npupoze. Cuia TSKECTH U CUJIa BCEMUPHOIO TATOTEHUS. 3aKOH
BCEMHPHOTO TATOTeHUS. [lepBas kocMuyeckasi CKOpoCTh. JIBuxkeHHE
IraHeT 1 ManbIix Tell ConHeunol cucteMbl. Bec. HeBecomocTh. CHitbl
ynpyroctu. Cunbl mpeHusi KoiecHoU napbl.

19-20

IpakTnyeckoe 3ansaTue Ne 2 «PemmeHue 3a1a4 10 HaX0KA€HHI0 MACChI».

21-22

HpaKTI/I‘{eCKOC 3ansaTHe Ne 3 «Pemenue 3aJa4v M0 HAXO0KACHUIO CUJD).

23-24

JlabopaTopHnoe 3ansiTie Ne 1. CoxpaHeHHe MeXaHHYeCKOii IJHeprumn
NMPHU ABHKEHUH TeJIa MO/ AeCTBHEM CHJI TAMKECTH U YIIPYTOCTH.

25-26

Jlabopamopnoe 3anamue Ne 2. H3yuenue ocodennocmeil cunbvl mpenus
(CKobIICEHUA).

27-30

3aKoHbI COXpaHeHHs B MEXaHHUKe.

Copep:xanue yueOHOTo MaTepuana

Nmnynse Tena. UMnynbe cuibl. 3aKOH COXpaHEHUs] UMITYJIbCA.
PeaktuBHOE ABMX)EeHUE. Mexanuueckas paboma u MOWHOCHb.
Kunemuueckas snepeus. I[lomenyuanvHas snepeus. 3aKoH coXpaHeuus.
MexaHuveckol sHepeuu. PaboTa CUITBI TSHKECTU U CUJIIBI YIIPYTOCTH.
KoncepBarusHsbie cuibl. [I[puMeHeHNe 3aKOHOB COXpaHEHUSI.
Hcnonn3oBanne 3aKOHOB MEXAHUKHU U1 OOBSICHEHHUS IBHKEHUS HEOECHBIX
TEJ U 7151 Pa3BUTHUSI KOCMUYECKUX MCCIIEIOBAHUMN, TPAHULIbI
MIPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.

31-32

JladopaTopHoe 3ansiTie Ne 3. McciienoBanne IBHKEHHUsI TeJIa MO/
AEeHCTBHEM NOCTOAHHOM cuibl. U3yyenne 3aKoHa COXpaHEeHHUS
MMIYJIbCA.

33-34

JlabopaTopHoe 3ansiTue Ne 4. CpaBHeHHe padoThl CHJIbI C H3MEHEHHEeM
KHHETHYeCKOM JHePruu.

16




35-36

IIpakTuyeckoe 3ausiTue Ne 4 «PemieHue 3a1a4 Ha HAXOKIEHUSI
HMITYJIbCA).

37-38

Ilpakmuueckoe 3anamue Ne 5 «Pewenue 3a0au ¢ npogheccuonanvroil
HANPAGIEHHOCMbIO HA HAXO0MCOCHUS PAOOMBbL CUILY .

Paznen 2
MouJiekyasipHas
(uszuxka n
TepMOJIMHAMHKA

39-42

OCHOBBI MOJIEKY/ISIPHO-KMHETHYECKOH TeOpHH.

Coneprxanue yueOHOro Matepuana

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKON Teopuu. Pasmeps! u
Macca MOJIEKYJ] M aToMoB. bpoyHoBckoe nBuxeHue. Cunvl u suepeus
MedAHCMONeKYIAPHO20 83aumooeticmeusi. CTpoeHHe ra3000pa3HbIX, )KUIKUX
u TBepAbix Ten. Mnmeanbubiil ra3. [laBmenue raza. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KMHETUYECKOM  Teopun ra3oB. Temnepamypa u ee
usmepenue. TepmoauHamMuueckasl HIKana TeMmIepaTypbl. AOCONIOTHBIN
HyJb Temneparypsl. Temneparypa 3Be31. CKOpOCTH IBUKEHHUS MOJIEKYII U
UX U3MEpeHHe. YpaBHEHHE COCTOSHUS HjealbHOro rasa. Msormpoueccsl
u ux rpaduku. ["a3oBble 3aK0HBI. MoOJIsIpHAas Ta30Basi IOCTOSIHHAS

43-44

HpaKTI/I‘{eCKOC 3ansaTHe Ne 6 «Pemenue 3aJa4 HA HAXO0KACHUSA
JAABJICHUSD).

45-46

JlabopaTopnoe 3ansaTue NeS5. U3yuyeHue 0JHOT0 U3 U30IMPOIIECCOB.

47-50

OCHOBBI TEPMOANHAMHKH.

Conepsxanne yueOHOTo MaTepuana

BuyTpeHHsa 3Heprus cucteMbl. BHYTpeHHSs 3HEpPrusi HACAIbHOIO
rasa.

OK 01
OK 02
OK 04
OK 05
OK 07
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PaGora wu Terora kak (oOpMBI TIEepenayd  dHEPrHH. |erIOeMKOCTb.
VYienbHas TEIIOEMKOCTh. KOJMYECTBO TEIUIOTHL. YPaBHEHUE TEIIOBOTO
Oamanca. [lepBoe Havamo TepMoauHAMHUKHU. AnuabaTHBIA mporecc. Bropoe
HAYyaJo0 TEPMOAUHAMUKHU. [lpunyun Oelicmeuss menio8ou  MAUUHDbL.
Tennosvie osueamenu. KII/[ mennosoeco osucamens. XonoounvHvle MauiuHbl.
OxpanHa nMpupopl.

Ilpakmuueckoe 3anamue Ne 7 «Pewenue 3aoau c npogheccuonHanvHoll
HANPAGIEHHOCMbIO HA HAXOMCOCHUS IHEPLUU.

ArperaTtHble COCTOSIHUS BellecTBa U (a3oBbie mepexoabl.

Copepxanue yueOHOro MaTepuaa

Hcnapenne wu koHueHcanus. HacellleHHBId map ©W  €ro CBOICTBa.
Abconomnas u omuocumenvHas enaxcHocms 6o30yxa. Ilpubopsl st
OmpeNieNIieHUs] BIAXHOCTU BO3ayxa. Touka pocel. Kumnenue. 3aBUCHMOCTD
TEMIIepaTypbl KUIEHUS OT JaBiieHUs. KpuTudeckoe cOCTOSHHME BELIECTBA.
XapakTepuCTHKA KUJKOTO COCTOSIHHMS BellecTBa. [IOBEpXHOCTHBIN CIIOM
JKUAKOCTU.  ODHEpPrusi MOBEPXHOCTHOTO  CJOsA.  BIKHMIA — MOPSIZIOK.
llosepxnocmnoe  namsowcenue.  Cmauusanue. Aeénenuss Ha  epanuye
arcuokocmu ¢ meepovim menom. KanumnspHele sBieHus. XapakTepUCTHKA
TBEPAOrO COCTOSIHUS BemiectBa. Kpucmaniuueckue u amopguvie mei.
VYupyrue cBoiicTBa TBepAbIX Ted. 3akoH ['yka. MexaHW4ecKkue CBOMCTBa
TBepAplx Ten. Ilmactmueckas (ocratounas) aedopmarus. Tennogoe
pacuwuperue meepovix men u odcuoxocmeu. Koaguyuenm nunerinoco
pacwupenus. Koagguyuenm 06vémnoco pacuupenus. Yuem pacuupenus 6
mexHuke. Ilnaenenue. Yoenvnas mennoma nnasnenus. Kpucramnuszanus.
Ilpakmuueckoe npumenenue 8 NOBCEOHEGHOU HCUSHU PUIUYECKUX 3HAHUU O
CB0UCMBAX 2A308, HCUOKOCMELL U MEEPOLLX mell

IMpakTuyeckoe 3ansaTHe Ne 8 «PemieHune 3a1a4 Ha HAXOXKIEHUsI
JHEPrum».

IpakTuyeckoe 3ansaTe Ne 9 «Pemenune 3amau mo 3akoHy I'ykay.

Jlabopamopnoe 3anamue Neb. Onpeoenenue ¢raxcunocmu 6o3oyxa.
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Pa3nen 3
DJIeKTPOTUHAMHUKA

65-70

DJIeKTpUYecKoe IoJe.

Coneprxanue yueOHOro MaTepHana

Onexmpuueckue 3apsa0bl. DIEMEHTAPHBIN dJIEKTPUUCCKUN 3apsl. 3aKoH
coxpaneHus 3apsaoa. 3akon Kynouna. Dnekrpudeckasi HIOCTOSIHHASL.
DnexTpuueckoe nose. HanpsxeHHOCTh 35eKkTprueckoro nods. [Ipunnun
CYNEpHO3ULMHU NoJIeH. [Ipogoonuxu 6 anekmpuyeckom noie. /Jusnekmpuxu
8 anexmpuyeckom none. Ionapuzayusa ousnekmpurog. Pabora cun
ANEKTPOCTaTUUYECKOTO nous. [lomenyuan. Paznocms nomenyuanos. Ceazo
MedHcOy HanpsHCeHHOCMBIO U PAZHOCHbIO NOMEHYUAN08 INEeKMPUUECKO20
noas. Inexkmpoemrkocmo. Eounuysl snekmpoemkocmu. Konoencamopur.
Coeounenue konoencamopos 8 bamapeio. IHep2us 3apANCeHHO20
KOHOeHcamopa. DHEPrUsl EeKTpUudIecKoro noius. [lpumenenue
KOHOeHcamop 8 pabome 10KOMOMUBA Menio8o3d.

71-72

Ilpakmuueckoe 3anamue Ne 10 «Pewenue 3a0au ¢ npogheccuonanbHou
Hanpaenennocmuio no 3akony Kynonay.

7374

IpakTuyeckoe 3ansaTHe Ne 11 «PelmeHue 3a1a4 Ha HAXOKAEHHUS
JHEPruM, padboThbl TOKA».

75-
76

Jlabopamopnoe 3anamue Ne7. Onpedenenue IneKmpuuecKoil emKocmu
KOHOeHcamopoas.

77-78

JlaGoparopHoe 3ansaTHe Ne8. Onpenenenune ko3 puumueHTa 1moae3H0ro
ACHCTBHUSA YIEKTPHYECKOr0 YaHHUKA.

79-84

3aKOHbBI MOCTOSTHHOTO TOKA.
Conepixkanue yq4eOHOTo MaTepuaia

VYcnoBus, HeoOXOauMbIe  JUII  BO3HUKHOBEHHS W TOJAJEP)KaHUS

OK 01
OK 02
OK 04
OK 05
OK 07
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anekTpuyeckoro Toka. Cuia TOKa W IUIOTHOCTh ToKa. 3axon Oma Ona
yuacmka yenu. 3aBUCUMOCMb  INIEKMPUUECKO20  CONPOMUGTEHUS.  OM
Mamepuana, OJIUHbI U NIOWAOU HNONEPEUHO20 CedeHUs NPOBOOHUKA.
3asucumocmv  INEKMPUYECKO20  CONPOMUBTIEHUS — NPOBOOHUKOE — OM
memnepamypel.  Temnepamypuviii  Kod(hpuyuenm  conpomuenieHus..
Csepxnposooumocms.  Paboma u MOWHOCMb NOCMOSHHO20 — MOKA.
Tennosoe oeticmsue moxa. 3axon [coynsi— Jlenya. Inexkmpoosudcyuas
cuna ucmounuka moxa. 3axon Oma Ona nonuou yenu. DiekmpuuecKue
yenu. Ilapannenvnoe u nocredosamenvHoe coeouHenue npo8oOOHUKOB.
3axonwvr Kupxeogha onsa yzna. CoeduHnenue uUCMOUHUKOS DNEKMPUYECKOU
9Hepeuu 6 bamapero.

85-86 | IIpakTuueckoe 3ausitue Ne 12 «Pemenue 3aga4 no 3akony Omay.

87-88 | IIpakTuueckoe 3anaTue Ne 13 «Pemenne 3axau
110 3aKony Jlxoyasi-Jlenua».

89-90 | Jlabopamopnoe 3anamue Ne9. Onpedenenue mepmuuecKozo
KoIppuyuenma conpomuenenun meou.

91-92 | Jlabopamopnoe 3ansamue Nel0. Hzmepenue 3/1C u enympennezo
conpomueieHus UCMOYHUKA MOKA.

93-94 | Jlabopamopnoe 3anamue Nell. H3zyuenue 3aK0H06 nOC1€008amenbHO20
U napannenbHo20 coeOuHeHull NPOEOOHUKOG.

95-96 | Jlabopamopnoe 3anamue Nol2. Hccneoosanue 3asucumocmu

MOUWHOCMU JIAMANbl HAKAIUGARUA OM HANPAIICEHUSA HA eé 3axcume.
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97-
100

DJIeKTPUYECKHUI TOK B Pa3JIMYHBIX Cpelax.

Coneprkanue yueOHOro MaTepuana

DJIEKTPUYECKUI TOK B METa/lax, B JJIEKTPOJUTaX, ra3ax, B BaKyyMe.
Inekmponus. 3axon INEeKMPONU3A Dapades. InekmpoxumuieckKuil
aKkeusanenm. Buovl 2azoevix paspsaoos. TepMOdRIEKTPOHHAs HAMHCCHSL.
[nazma. Onexmpuueckuiti mok 6 noaynpoeoonuxax. COOCTBEHHas W
IIpUMECHas MPOBOAUMOCTH. P - N mepexon. Ilpumenenue nonynposoOHUKOS.
Ilonynpogoonukogvle npubopsi 8 pabome 10KOMOMUBA MeNnl0603q.

101-
104

MarnuTtHoe nmoJe.

Coneprkanre yaeOHOT0 MaTepuana

Bekrop uHaykuuu mMarHuTHOTO ToJist. HampspkeHHOCTh MarHUTHOTO TIOJIS.
JlelicTBUE MAarHUTHOTO TOJISI HA NPSAMOJUHEWHBIM MNPOBOJHHK C TOKOM.
B3aumopeiictBue TokoB. Cuna Amnepa. Ilpumenenue cunvi Amnepa 6
pabome noxkomomuea. MarHuTHeI TOTOK. PaboTa mO mepemenieHnto
MIPOBOJIHMKA ¢ TOKOM B MAarHUTHOM ToJie. /[elicTBMe MarHUTHOrO IOJsS Ha
nBwxkymmiics 3apsna. Cuna Jlopenya. [lpumenenue cunvl Jlopenya 6 pabome
noxomomusea. OTnpeneneHue yAelbHOro 3apsna. Maenumuvle ceoticmea
sewjecmea. Maenumnas nponuyaemocms. COIHEUHAss aKTUBHOCTh M €€
BIIMsIHUE HA 3eMiit0. MaruutHele OypH.

105-
106

Ilpakmuueckoe 3anamue Ne 14 «Pewenue 3a0au ¢ npogheccuonanvhoi
HANPAaeIeHHOCMbI0 o cuie Amnepay.

107-
108

Ilpakmuueckoe 3anamue Ne 15 «Pewienue 3a0au ¢ npogheccuonanvnoii
Hanpaesnennocmoio no cune Jlopenyay.

109-
110

DJIeKTPOMArHUTHASI HHAYKIIUSI.

Copepxanue yueOHOro MaTepuasa

Aenenue  snexkmpomacnumuoti  unoykyuu. IlpaBwio  JleHnma.  3akoH
AJIEKTPOMArHUTHOW WHAYKUUU. Buxpesoe anexkmpuueckoe none. IJC
WHAYKIIUM B  JIBIKYIIMXCS TPOBOJHHKAX. f8leHue  CamOuHOYKyuu.
Hnoykmuenocms.  DHepeuss MacHumHo20 noias moka. B3auMocBs3b
ANEKTPUYECKUX U MATHUTHBIX MOJIEH. DJIEKTPOMArHuTHOE TOJIe
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111- | HpakTuyeckoe 3anHsaTHe Ne 16 «PemeHue 3agaq
112 | na naxoxnaenus I/C u caMOMHIYKITHI.
113- | Jlabopamopnoe 3anamue Nel3. Hzyuenue agnenusn 3i1eKmpomMazHunHOU
114 | unoyxkyuu.
Pa3znen 4 115- | Mexanndeckne Koje0aHUs U BOJIHBI. OK 01
KoJie0anusi u 120 | Coneprxkanue yueOHOTO MaTeprasa OK 02
BOJIHBI KonebarenbHoe nBumxeHue. ['apmonuueckue konebanus. CBoOoaHBIE OK 04
MexaHuueckue koseOanus. IlpeBparieHue sHepruum npu KojaedaTeabHOM OK 05
neukeHur.  CBOOOAHBIE — 3aTyXarollMe  MEXaHWYeCKHe  KoJieOaHMs. OK 07
Maremarnueckuii  MaATHUK. [IpyXMHHBIM MasATHUK. BbIHYXIeHHBIE
MexaHnuuyeckue kosnebanusi. Pezonanc. [lonepeuHbie U MpoJOIbHBIE BOJHBI.
XapakTepUCTUKH BOJIHBI. 3BYKOBBIE BOJHBL. YIIBTPa3BYK U €r0 IPUMEHEHHE
121- | IIpakmuueckoe 3anamue Ne 17 « Pewwenue 3a0au c npogheccuonanbHou
122 | nanpagieHHOCMbIO HA HAXO0XCOCHUS KOJICOAHUL.
123- | D1eKTPOMATHUTHBIE KOJIEOAHUS U BOJHBI.
128 | Conepkanue yueOHOTO MaTepuaia

CBo0oHbIE 3NIeKTpOMarHuTHbIE Kosebanus. [IpeBpalieHue sHepruu B
kKonebarenbHOM KoHType. Dopmyna TomcoHa. 3aTyxaromme
3IIEKTPOMAarHUTHbIE KoseOaHus. [ enepamop ne3amyxaouwux
INEKMPOMASHUMHBIX KOlebaHnuu. Bvinyscoennvle anekmpuieckue
konebanus. Ilepemennsiti mox. I enepamop nepemenno2o moxa. Emxocmuoe
U UHOYKMUBHOE CONPOMUBTIEHUSI NEPEMEHHO20 MOKd. AKmueHoe
conpomugnenue. 3akon Oma 015 31eKmpudeckoul yenu nepemenHo20 moxda.
Paboma u mownocms nepemennozo moxka. Pezonanc 6 snekmpuueckotl
yenu. Tpancpopmamopul. Toxu evicokotl wacmomul. Ilonyuenue, nepeoaua u
pacnpeoenenue 1eKmpo3nepeuu. NEKTPOMArHUTHOE 10JIe Kak 0cOObIi BUA
MaTepuu. DIeKTPOMarHuTHbIe BOIHBI. CBOICTBA 3JI€KTPOMAarHUTHBIX BOJIH.
Bu6patop I'epiia. OTKpbITHIN KostebaTenbHbIN KOHTYp. M300peTenue paano
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A.C. ITonoBeiM. ITonsimue o paduocesasu. [Ipunyun paouocessu.
Ilpumenenue >1eKmMpOMACHUMHBIX BO.IH.

129- | lIpakTuyeckoe 3aHsiTue Ne 18 «PemieHue 3a7a4 HA HAXOXKIEHHUS
130 | aHeprum».
Pa3nen 5 Ontuka | 131- | Ilpupona cBera. OK 01

134 | ConepskaHue ydeOHOTO MaTepuaia OK 02
Toueunslili ucrounuk csera. Ckopocmuv pacnpocmpanenusi céema. 3aKOHbl OK 04
ompadxcenuss u npenomnenusi ceema. COJHEUHBbIE W JIYHHbIE 3aTMEHHS. OK 05
[Mpunnun I'wiirenca. Ilonnoe ompadicenue 6 HOuHOe U OHeBHOe 6peMsl OK 07
mennogozom. Jlunzel. [loctpoenue nzoOpaxkeHus: B auH3ax. Dopmyna
TOHKOM JIMH3BL. YBEJIMYCHHE JUH3BL. [J1a3 KaKk ONTHYECKasl CUCTEMA.
Onmuyeckue npubopsi. Teneckonsl. Cuna ceema. OceewyéHHocms. 3aKOHBI
OCBEIICHHOCTHU

135- | IlpakTnueckoe 3ansaTue Ne 19 «Pemenue 3agau

136 |Ha 3aKOHBI OTPAKEHHS U MPEJOMIICHUS CBETAY.

137- | lIpakTuyeckoe 3ausiTue Ne 20 «PemeHue 3agaq

138 | onTH4YeCcKOil CHIIBDY.
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139-
142

BosiHoBBIE CBOliCTBA cBeTA.

Copepxanue yueOHOro MaTepuasa

HNurtepdepentusa ceera. KorepeHTHOCTh cBeTOBBIX Jyueil. MHTEpdepeHms
B ToHKuX TuteHkax. Kombena Hetorona. Mcmons3oBanue MHTEpPEpEeHIINN B
Hayke U TexHuke. Jludpakius ceeta. Judpakius Ha 1ienu B napajjiebHbIX
aydax. Judpakumonnas pemerka. [lonspuzanus MOMEpeYHBIX BOJIH.
[Tonsipuzanus cera. JIBoliHoe nyudenpenomienue. [lomgapounsl. Jucnepcus
cBeta. Bunpl uznyuenuit. Bunel cnexkrpos. Criektpsl ucnmyckanus. CoekTpsl
nornomenus. CrnexkTpanbHblii aHanu3. CHeKTpajabHbIE KJIAcChl 3BE3I.
YaetpaduoneroBoe uznyuenue. Mugpakpacroe usnyyenue. PEHTTEHOBCKUE
ayuu. Ux npupoaa u coricta. lllkana 3meKTpoMarHUTHRIX U3JTY4EHUM.

143-
144

CneunuanbHasi TEOPHs OTHOCHTEILHOCTH.

Coneprkanne yaeOHOTo MaTepuana

JIBuxkeHue co ckopocThbio cBeta. [locTynaTel TEOpUN OTHOCUTENBHOCTH U
CJIeZICTBUA U3 HUX. 2 IHBapHaHTHOCTh MOAYJIsl CKOPOCTH CBETA B BaKyyMe.
Oneprust mokost. CBA3b MAacChl M SHEPTUU CBOOOTHON YaCTHIIBI. DJIEMEHTHI
PENATUBUCTCKON TMHAMUKU

Pa3znea 6
J1eMEeHTBI
KBAaHTOBOH (pu3uKku

145-
148

KBanroBas onruka.

Coneprkanne ydeOHOTO MaTepuana

KBanroBas runoreza Ilmanka. TemmoBoe wusnmydenue. KopmyckyisipHo-
BOIHOBOW nyanu3Mm. Doronsl. I'unoresa ne bpoitsis 0 BOIHOBBIX CBOMCTBaX
yactull. CooTHOIIEHUE HeompeaeneHnoctel [elizenoepra. /laBnenue crera.
Xumnueckoe aericteue csera. OnbiTel [1.H.JIebeneBa u H.M.Basuiosa.
Domosghghexm. Ypasnenue Oiinwmetina Ona gomosgpgexma. Brewnuii
gomosnexkmpuueckuii 3¢pgpexm. Brympenuuii pomosgpgpexm.  Tunwi
gomosnemenmos. Ilpumenenue pomosghghexma

OK 01
OK 02
OK 04
OK 05
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149-
152

®Du3zuka aTOMHOIO pa.

Copepxanue yueOHOro MaTepuasa

Pa3Butne B3MISIIOB HAa CTpoeHUE BellecTBa. Mozenu CTpOEHHs aTOMHOTO
s/ipa. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoOJOpoja. SnepHas mMonenb
atroma. Omnwitel D.Pesepdopma. Mogenr aroma Bogopoma mno H.bopy.
KBanroBeie mnocrtynarel bopa. Jlaszeppl. 21 PaanoakTtuBHOCTB. 3aKoH
pajMoakTUBHOTO pacnaaa. PaanoaktuBHble mnpeBpamieHus. CrnocoOsl
HaOJIOZCHUST M PETUCTpalMK 3apsDKeHHBbIX dacTull. Dddexr BaBunoBa —
YepenkoBa. CtpoeHue aromMHoro sijapa. JlegekT Macchl, SHEprus CBs3U U
YCTOWYMBOCTh aTOMHBIX sep.flnepHble peakuuu. SnepHas SHepreTHka.
DHepreTu4ecKuit BBIXO/T AJIEPHBIX peakuuid. HckyccTBenHas
paavoaKkTUBHOCTh. Jlenenue Tsokenbix saep. llemnas spepHas peaxius.
VYnpasnsiemas uensas peakuus. SAnepHblil peaktop. TepMosiiepHbIi CUHTES.
Oueprus 3Be31. [lonydyeHne pagroakTUBHBIX M30TOIOB U UX MPUMEHEHHE.
buonornueckoe JeHCTBUE PAAMOAKTUBHBIX M3IYyYEHUH. ODJIEMEHTapHbIC
YaCTUIbI

Pazpgen 7.
Crtpoenue
Bcesnennoit

153-
154

Ctpoenue CoJIHEUHOI CHCTEMBI.

Cogepxanne yueOHOro MaTepuana

Conneunas cucrema. IlmaHeTbl, MX BUAKMMOE JBWXKEeHHME. Mainble Tena
conmHeyHol cuctembl. Cucrema 3emns—IJlyna. Connue. ConHeuHas
akTUBHOCTh. MlcTouHMk sHeprun CosHIa U 3BE3I.

OK 01
OK 02
OK 04
OK 05

25




155- | DBomonust BeesieHHOI. 2

156 | Coxeprkanue yueOHOTO MaTepuaia
3BE3/bI, UX OCHOBHbBIE XapaKTepUCTHUKU. COBpeMEHHbIEC MPEACTABICHUS O
npoucxoxaeHun u sBomonuu CoiHua M 3BE3A. OTambl JKU3HU 3BE3N.
Mineunsiii [lyte — nama ['amaktuka. Tunel ranaktuk. PaguoranakTvukua u
kBazapel. Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO6na. Teopus
Bonsmoro B3peiBa. MacmradHas ctpykrypa Beenennoit. MeraranakTuka.

157- | Koncyabranus. [IoaroroBka Kk npoMeKyTo4HoOil aTTeCTAlMHU. 2

158

159- | Jk3ameHn. 6

164

HTroro: 164

Jlis XapakTepUCTUKU YPOBHS OCBOCHMSI yUeOHOr0 MaTepualla UCIOJIb3YIOTCS CIelyrolue 0003HaueHus:
1 — o3HakOMuUTENbHBIN (y3HaBaHUE paHEE U3YUYEHHBIX O0BEKTOB, CBOMCTB);

2 — penpOoyKTUBHBIN (BBIIIOJIHEHHE AEATEIBHOCTH 110 00pa3sily, HHCTPYKLIUU WU 1O/ PYKOBOJICTBOM);
3 — MPOJYKTUBHBIN (TJITAHUPOBAHUE U CAMOCTOSTEIILHOE BBIITOJIHEHHE ACATEIBHOCTH, pEIIeHUE MTPOOJIEMHBIX 33/1a4).
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3. YCJI0BUs PEATIN3AIIMA PABOYEM ITPOI'PAMMBbBI INPEIMETA
OVYII.13 ®uszuka

3.1. MaTepua/IbHO-TeXHHYECKOE 00ecneyeHue

Pabouas nporpamMmMa y4eOHOTO MpeIMeTa peaan3yercs B
kabunere duznka.O6opynoBaHNe yueOHOTO KaObuHeTa:
- MOCAJI0YHBIC MECTA M0 KOJIMYECTBY 00YJaIOIIHXCS;

- pabouee MecTo

IperoIaBaTelIs;

TexHuueckue cpeacTna

00ydeHus:

- KOMITBIOTED.

3.2. HNudopmauuonnoe odecrneuyenne odyuyeHusi. IlepeuyeHb pexoMeHIyeMbIX
yueOHbIX n3ianuii, UHTepHeT-pecypcoB, JONOJIHUTEIbHOM JUTEPATYPbI

OcHOBHbIE MICTOYHUKH:
1. Jmutpuea B.®. duszuka mana npodeccuid M CHCIUAIBHOCTEH TEXHUYECKOTO
npodwis: ydyeOHUK uid yupexnaeHuit cpen. mpod. OOpasoBanusi — 3-¢ u3a., crep.- M.:
WUznarenscknii neHT «Akagemus», 2021. — 448 c.

2. Jlorsunenko O.B. ®msuka: yue6nuk/O.B. JlorBuHeHKO. — 2-€¢ M3, Tiepepad. u
nmon. — Mocksa: KHOPYC, 2020
3. HmutpueBa B.®. ®usuka mis npodeccuid M CHENUATbHOCTEH TEXHUYECKOTO

npodpmias. Meroaudeckue peKoOMeHIanuu: Meroa. mnocodbue /B.D. JImutpmera, JI.U.
Bacunbes. — M: U3nartenbckuii neHTp «Axagemusi», 2020

4. HmutpueBa B.®. dusuka s mpodeccuii UM crenualbHOCTEH TEXHUYECKOTO
npodus. JJabopaTopHblii TPaKTUKYM: y4eb. mocoOue st CTYHA. YUYpexIEHUM cpeia. mpod.
obpazoBanus/B.d. JImutpuea, A.B. Kopxyes, O.B. Myprasuna. — 3-e u3n., crep. — M:
Wznarensckuii neHTp «Akagemus», 2021

S. HmutpueBa B.®. dusuka pisg npodeccuil M CHeUalbHOCTEH TEXHUYECKOTOo
npoduisi. KonTponpHble MaTepuanbl: y4ued. mocodue Juisi CTyA. YUPEKIECHUU cpell. mpod.
obpazoBanus/B.d. [imutpuesa, JI.W. BacuibeB. — 5-¢ u3z., crep. — M: M3natensckuil HeHTp
«Axanemusy, 2020

ﬂOl’lOJ’IHHTeJ’[beIe HNCTOYHUKMW:

1. JmutpueBa B.®. ®usuka 1ia npodeccuil u crenuaabHOCTeH TEXHUYECKOTro Mpoduiis.
CoOopnuk pemenns 3ana4 M.: M3naTenbckuii IeHT «Akagemus», 2019.

DJIEKTPOHHBIE pecypchl ceT UHTEpHET:
1. Yuurensckuii mopran http://www.uchportal.ru

2.TToptan 1 centsiops http://1september.ru
3. Caiit «CeTbh TBOPUECKUX YUUTECH»
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS INTPEJIMETA
OVYI1.13 ®uszuka

KoHTpoab M omeHKa pacKphIBalOTCS 4Yepe3 YCBOCHHBIC 3HAHWS M MPHUOOPETEHHBIC O0yUYArOIIUMHUCS
YMCHHUSI, HAaIllpaBJICHHbIC HAa (POPMHUPOBAHKE OOIIMX KOMITETCHIHH. KOMITIeTeHIINY TOJIKHBI ObITh COOTHECECHEI
C MPEAMETHBIMH pe3yJbTaTaMu. (sl KOHTPOJISI U OLIEHKU PE3YJIbTaTOB OOYUYCHHS MPENOAaBaTeh BHIOMpPACT
(hopMBI 1 METOZBI C YI€TOM TpoecCHOoHaNH3aH 00yIEeHHUS 110 TIPOTpaMMe MpeIMeTa.

KoHTpoJib W oOLEeHKa Ppe3yJbTaTOB OCBOCHHUS YUE€OHOrO TIPeaMETa OCYIIECTBISETCS
MpenoaaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUYCCKUX U JJAOOPATOPHBIX 3aHATHH, TECTUPOBAHUS,
BBITIOJTHEHUS O0YYArOIIMMICS] HHIMBUTyaTbHBIX 33/IaHUM, a TAKKE MIPH cJlaue YK3aMEHa.

Koa u HanmeHOBaHUE Paznen Tun oeHOYHBIX
(popMupyemMbIX KOMIIETEHIH A MepoNnpUusTHI
OK O01. BsiOupare crocoObl pemienuss 3amad | Pasmen 1. Pasmen 2. | - ycTHBIN onpoc;
npodecCHOHATEHON nesrensHocT | Pasgen 3. Pasgen 4. | - GpoHTaNbHBINA ONPOC;
MPUMEHHUTEILHO K Pa3IMYHBIM KOHTEKCTaM Pasgen 5. Pasgen 6. | - HaOmiogeHUE 3a X0JI0M
Paznen 7. BBITTOJIHEHUS

OK 02. Hcnonw3zoBaTh coBpeMeHHbIe cpencTsa | Paznen 1. Paznmen 2. 1ab0opaTOPHBIX padoT;
HOMCKa, aHa/Iu3a U UHTeprpeTanud MHGOPMalMu U | Pasnen 3. Pasnen 4. - OLICHKAa  BBITOJIHEHUS

1abopaTOpHBIX padoT;
- OLCHKA MPAaKTUYCCKHUX

WH(POPMAIIMOHHBIC TEXHOJOTUU JUIS BBITIOJHEHHUS
3a7a4 Tpo(ecCHOHATILHON IeATEeIbHOCTH

Pasznen 5. Pasnen 6.

Pasnen 7. pabot (petmenus
Ka4eCTBEHHBIX,
OK 03. [IInanupoBatb ¥  peanu3oBbiBath | Pa3znen 1. Paznmen 2. PacCYCTHBIX,
COOCTBEHHOE IpPO(ECCUOHAILHOE M JIMYHOCTHOE | Pasnen 3. Pasnen 4. npodeccruoHanbHO
pa3BUTHE, HPEANPUHIMATEIBCKYIO JCATENEHOCTE B | Pasyen 5. Pasen 6. OPHEHTHPOBAHHBIX
npodeccnoHabHON cdepe, UCIOIb30BaTh 3HAHUS Pasnen 7 3a1a4);
110 (PMHAHCOBOM IPaMOTHOCTH B ' - OLICHKA TECTOBBIX
Pa3TMYHBIX KU3HEHHBIX CUTYAIUSIX 3aJJaHUI;
- HaOJIIO/IeHNEe 3a XO0JIOM
BBITIOJIHEHUS
OK 04. DOddextuBno B3ammoneiictBoBath U | Paznen 1. Pasmen 2. WHINBHUYaIbHBIX
paboTaTh B KOJUICKTHBE M KOMaH/IE Paznen 3. Pa3nen 4. NPOCKTOB M OIICHKa
Pasznmen 5. Pa3nen 6. BHHOHHG}_IHHX
Paznmen 7. HPOCKTOB;
-OIICHKA  BBIMOJIHCHUS
JIOMAIITHUX
OK 05. OcymecTBisaTh yCcTHYIO W TUchMeHHYIO | Pasnen 1. Pasmen 2. CAMOCTOSTILHEIX
KOMMYHHKALMIO  Ha  TOCYIapCTBEHHOM  SI3BIKE | Passien 3. Pasnen 4. pabor:
Poccuiickoit ®denepannu ¢ y4eToM OCOOCHHOCTEMH Paszen 5. Paszen 6. - HAGIIONICHHE H OLCHKA
COLIAJILHOTO u KYJIBTYpHOTO Pasnen 7. pelmera Kefic-3a7as:
KOHTEKCTa ’

- HaOJIIOZIEHUE U OIlEHKa

JIETIOBOU HUTPBI;

K 07. 7 in|P 1.P 2.
OK 07. CopelicTBOBaTh COXpaHEHHIO OKpyskarormien | Pa3aen asnen  SK3AMCH

Cpeasl, pecprOC6CpC)KCHI/IIO, NPUMEHATh 3HAHUA | Paspnen 3. Pazpen 4.
00 M3MEHEHUH KIUMaTa, IPUHIUIBI OepPeKITNBOTO Paznen 5. Pasen 6
IIPOU3BOJICTBA, 3 PEeKTUBHO AEHCTBOBATH

o Pasnen 7.
B T-Ilf)e?,BI)I'-IaI/IHI)IX CI/ITyaI_[I/ISIX
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