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1.  OOwmas xapakTepucTHKa paldoveil mnporpamMmsl 00meo0pa3oBaTeNbHOI
JHCHHITAH b

1.1.  OO6meobpa3zoBaTenbHas qucuuminHa «Ousnkay gBiIseTcs 0013aTETbHON YacThIO
001meo0pasoBaTenbHOTO IHMKIA 00pa3zoBaTenbHOM mporpammel B cootBercTBUunc GI'OC CIIO
o npodeccun

15.01.38 OnepaTop-HaiagunK MeTAN1000padATHIBAIOIIUX CTAHKOB

( mpogheccunvcneyuanvocmu)

peanusyemoii Ha 6a3e OCHOBHOTO 001Ier0 00pa3oBaHuUsI.

[Iporpamma pazpabotana ¢ yuéToM (eepaabHOr0 TOCyAapCTBEHHOTO

00pa30BaTENbHOTO CTAHAAPTA CPEAHETO MPO(EeCCHOHATEHOTO 00pa30BaHNS MO

npodeccunn  15.01.38  Omneparop-Hamaguuk MeTaI000padaTHIBAIOMIUX — CTAHKOB,
ytBepkaeHHoro [Ipukazom Munucrepcrsa npocsemerus PO ot 15 Hos0ps 2023 r. Ne 86

c y4eTOM MpoecCHOHANbHOW  HANpPaBJIEHHOCTH  TOJTyYaeMoOH
npodeccun/crenuanbHocTd. Ha wm3ydenwe mucuumimubl «Dusnkay Ha 06a30BOM ypOBHE
OTBOJIUTCS TISITh 3aUCTHBIX CIMHHII.

B sagucumocmu  an  npogeccuonanvHol HANPAGTEHHOCH  NOJLYYAeMOl
npogheccuu/cneyuanrbHocmu  cpedHe20 NpoQeccUoHaIbHO20 00PA306aHUS  NPENOOABAMETL
CAMOCIOSIMETLHO - ONpedeTisient NOCTIC00BAMETPHOCHTb  UBVUEHUST U 00beM  YaCco8, OMBOOUMbILL HA
U3YYeHle OMOSTbHbIX vy, A 1IOK Jice MODiem HPoGOOUNb JIADOPAMOPHble  pabonibl 10 CB0eMY
yeMOmpeHulo ¢ Yudnav  umeroue2ocs 000py 008anuU.

1.2.  emu v mianupyemble pe3yJabTaThl 0CBOCHHS JHCHHIVIHHBI:

1.2.1. llean u 3agaun JUCHHILIHHBI:

Conep:xanue mporpaMMbl 001e00pa3oBaTeNbHON AUCHUTIINHB DU3KKa HAMpPaBIECHO
Ha JIOCTIKEHHE CIEIYIONIHX MeJen:

GopmupoBaHHe Yy O0OydYaroOIIMXCS YBEPEHHOCTH B IIGHHOCTH 00pa30BaHUA,
3HAYUMOCTH (U3NYECKUX 3HAHHUM I COBPEMEHHOTO KBAJIU(UIIMPOBAHHOTO CIEIUATNCTA
TPH OCYIIECTBIECHHH €r0 MPO(EeCCHOHANBHOM AeITENbHOCTH,

(bopmMupOBaHKE €CTECTBEHHO-HAYYHOU TIPAMOTHOCTH;

* OBNAJCHUE CHEMUPUUECKON CUCTEeMON (pU3NIECKUX TOHATHH, TEPMUHONOTHEH U
CUMBOJIHKOIA;

¢ OCBOCHHE OCHOBHBIX (DM3MUECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIQJICHUE  OCHOBHBIMM  METOJAAMHM  HAy4YHOTO  TIO3HAHUS  MPUPOMBI,
HCTONb3yeMbIMU B (u3uke (HaOMI0f€HUE, OMUCAHUE, U3MEPEHHE, BBIIBMKEHHE THIOTES,
TIPOBE/ICHIE IKCTIEPUMEHTA);

 OBNAJECHUE YMEHUAMH 00pabaThiBaTh JaHHBIE OKCIEPHUMEHTA, OOBACHATH
TOJTy4EHHBIC PE3YIbTAThl, YCTAHABIMBATH 3aBHCHMOCTH MEXIY (HM3MUECKUMHU BETUIMHAME B
Ha0MI01aeMOM SIBJIEHHH, JI€1aTh BBIBO/IBI;

GopmupoBaHue  y™meHus pemarh (U3MUECKHE 33Jaud  Pa3HBIX  YPOBHEH
CJI0’KHOCTH;

 pa3BUTHE T[03HABATEJbHbIX WHTEPECOB, MHTEIUICKTYaIbHBIX U  TBOPYECKUX
CIOCOOHOCTEW B TIpolecce MPUOOPETEHHUs 3HAHWM C MCIOIb30BAHUEM Pa3THYHBIX






MCTOYHUKOB HMH(OPMALMK ¥ COBPEMEHHBIX HH(QOPMALMOHHBIX TEXHOJOTUH; yMEHHH
(GopMmynupoBaTh 1 000CHOBHIBATH COOCTBEHHYIO MO3UIMIO TI0 OTHOIIEHUIO K (QU3MuecKoi
MH(QOpMALHH, TOMYYaeMOH U3 Pa3HBIX HCTOYHMKOB;

* BOCIHUTAaHKE YYBCTBA TOPAOCTH 32 POCCUICKYIO (u3nyeckyto HayKy. OcBoeHue

kypca O] «®Ou3nka» mpeanonaraeT peuieHue CaeAyrmux 3a1a4:

* mpuoOpeTeHre 3HaHMM O (yHIAMEHTaNbHBIX (U3MYECKUX 3aKOHAX, JEKAlUX B
OCHOBE COBPEMEHHOM (M3MYECKOW KapTHHBI MUpA, MPUHLMIIOB ACHCTBUS TEXHUYECKHX
YCTPOMCTB U MPOM3BOJACTBEHHBIX MPOLECCOB, 0 HauOonee BAXHBIX OTKPBHITHAX B 001acTH
(u3KKH, OKa3aBLUINX OMPEIEIIONIee BIUAHIE HA Pa3BUTHE TEXHUKHU U TEXHOJIOTUU;

* TIOHUMaHWE (QU3MYECKON CYIIHOCTH SBJIEHUH, MPOSBISIOMMXCS B PaMKax
NPOU3BO/ICTBEHHOI €A TENbHOCTH;

* OCBOEHHE CIOCOOOB HCIOJb30BAHUS (U3MUECKHX 3HAHUN s pelieHus
NPAKTUYECKUX W NpodecCHOHANbHBIX  3a7ay, OODBICHEHUS  SBJICHUN IPUPOLB,
TMPOU3BOJICTBEHHBIX M TEXHOIOTMYECKUX MPOLECCOB, MPUHIMIOB JEUCTBUS

TEXHUYECKUX MPUOOPOB U YCTPOMCTB, obecredeHusi 6€30MacHOCTH MPOU3BOICTBA
1 OXPaHBI IPUPOJIBL;

« (opmupoBaHue yMmeHHH pemiaTh  y4eOHO-TIPAKTHYECKHE 3aaud  (QU3MYECKOro
COJIepKaHus ¢ YUETOM MPOoHecCHOHATLHOM HANPaBICHHOCTH,

* TIpUOOpETEHNE OIbITA MO3HAHUS U CAMOIIO3HAHUS; YMEHUN CTaBUTh 3314 UPEIIaTh
npo0seMbl ¢ y4€TOM NpodecCHOHaNTbHON HAPaBIEHHOCTH;

« (dopMuUpoBaHHE yMEHHMH MCKATh, AaHAIU3UPOBATH U 00pabaTHIBATh (HU3UUECKYIO
MHPOPMAIIHIO ¢ y4ETOM MPOoQecCHOHANbHOM HANPaBIEHHOCTH;

* MOATOTOBKA OOYyYAIOIIMXCS K YCMENHOMY OCBOGHHIO IUCHUIUIMH M MOJAYJeH
npoecCHOHANBHOrO0 IMKIa: (OpPMUpOBAHME Yy HHUX YMEHHH U OIBITAa JEATENbHOCTH,
XapakTepHBIX st mpodeccuit / JOMKHOCTEH CIykKalluX WM CIeUaTbHOCTEH, MOTyYaeMbiX B
npodeccHOHATBHBIX 00pa30BaTENbHBIX OPTaHU3AKSAX;

 TOATOTOBKA K (OPMUPOBAHMIO OOMHKX KOMIMETEHIMH OyAymero Creluanucra:
caM000pa3oBanus, KOMMYHHKAIWH, TPOSBICHUS TPAKIAHCKO-MATPHOTHYECKOH MO3UIIUH,
COTPYAHHMYECTBA, NPHUHATHSA pEIIEHUI B CTAaHAAPTHOM M HECTAHJAPTHOM CHUTYalHUsX,
MPOEKTUPOBAHKS, TIpoBeAeHHA (Du3Myeckux wu3Mepenui, sQQexTnBHOrO u 0E30MacHOro
HMCTIONIb30BAHNUS PA3INYHBIX TEXHUYECKUX YCTPOICTB, COOMIOICHUS NPAaBUI OXPaHbl TPyAa MpH
pabote ¢ GuzuueckuMu mpubdopamu u 000pyI0BAHHEM.

OcobeHHoCTh (HOPMUPOBAHHUS COBOKYIHOCTH 3aady U3y4eHHS (DM3UKU [ CHCTEMBI
cpeaHero mpoecCHoHaNbHOTO 00pa30BaHMS 3aKIIOUAETCS B HEOOXOAMMOCTH pealu3aluu
npoQeccHoHaTbHON HAPABIEHHOCTH PEIIaeMBbIX 3a/1a4,yuéTa 0coO0eHHOCTel cephl AeITETbHOCTH
OyIyIIUX CHEIUATHCTOB.

B pesynbTate ocBO€HUS AMCLUILTMHBI 00yYalOMUiCs JOIAKEH 3HATh:

* CMBICT TIOHATHIL: (U3MUECKOe ABJIEHHE, THIOTE33, 3aKOH, TEOPHA, BELIECTBO,
B3aUMOJICICTBUE, HJEKTPOMATHUTHOE TOJe, BONHA, (OTOH, arom, AaroMHOE Spo,
MOHU3MPYIOLINE U3TYUCHUS;



* CMbICT (DM3MUYECKUX BENMYMH: CKOPOCTb, YCKOpPEHHE, Macca, CWia, MMIYJbC, paborta,
MEXaHHYEeCKass »HHEprus, BHYTPEHHSAS SHEpPrus, aOCOMOTHAs TeMmmepaTypa, CpeaHss
KUHETHYECKass »JHEprus 4YacTHL[ BELIECTBA, KOJIMYECTBO TEIJIOTHI, 3JIEMEHTAPHbIN
HIIEKTPUYECKUN 3apaL;

 CMBICT (U3MYECKHX 3aKOHOB KIIACCUYECKOW MEXaHWKH, BCEMUPHOTO TATOTEHHUS,
COXpaHEHHsl SHEpPruH, UMIyJIbca M BIEKTPUYECKOTO  3apsjia, TepMoJIMHAMUKY,
3NEKTPOMATHUTHOM HHAYKIKMH, oToI(deKTa;

* BKIAJ POCCHICKMX u 3apyO€kHBIX YYEHBIX, OKa3aBIIMX HauOONbllce BIMSHHE HA
pa3BUTHE PU3UKHU;

B pe3ynbTrare 0cBOCHHS JUCUMIUIMHBI 00YYarOMUACS A0JKEH YMeTh:

* TPOBOAUTH HAOMIOJEHUS, IIAHUPOBATH U BHIMOMHATH HKCIIEPUMEHTHI,

* BBIJIBUTATb T'UIMOTE3bl M CTPOUTH MOJIEIH,

* TMPUMEHSATH MOJYUYECHHbIE 3HAHUA 10 (PU3MKE 151 O0BICHEHUS pa3HO00Pa3HbIX
(bu3MyecKux ABIEHUHN U CBOMCTB BEILECTB;

* TPAKTHUYECKH MCTIONb30BaTh (M3MUECKUE 3HAHUS,

* OIICHMBATH JOCTOBEPHOCTh €CTECTBEHHO-HAYUHOH HMH(pOpMAIUH;

* HCIOJB30BaTh MPHUOOPETEHHBIC 3HAHUS U YMEHHS AJIS pEIIeHHs MPAKTUYECKUX
3a7la4 TIOBCEJTHEBHOM JKM3HM, oOecreueHus 0e30MacHOCTH COOCTBEHHOM —KH3HH,
PalMOHAIBHOTO MPUPOJONONIB30BAHMS U OXPaHbl OKPYKAIOLIEH CPEJIbI.
 ONMCBIBaTh U OODBACHATH (M3MUECKUE SBICHHUS M CBOWCTBA TEN: CBOMCTBA Ta30B,
KUIKOCTE M TBEPABIX TEN; JIEKTPOMATHUTHYH0  MHIYKLMI,  PaclpOCTPaHEHUE
IIEKTPOMATHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3IYYECHUE U NOTNIOLIEHUE CBETA AaTOMOM,;
doTodrdpdexr;

* OTIMYaTh THIOTE3bl OT HAYYHBIX TEOPHIL;

* JlenaTh BBIBOJBI HA OCHOBE JKCIEPHMEHTAIbHBIX JaHHBIX;

* TNPUBOAUTb MHPUMEpPBI, MOKA3BIBAIONIUE, YTO: HAOMIONEHUS M OIKCIEPUMEHT SBISIOTCA
OCHOBOM JUISl BBIABM)KCHHMS THUIOTE3 M TEOPHH, MO3BOJNAIOT IPOBEPUTH MCTHHHOCTD
TEOPETUUYECKHX BBIBOAOB; (DM3MUECKas TEOpUs [AeT BO3MOXKHOCTb OOBACHATH H3BECTHBIE
SABJICHUS NPUPOJIb ¥ Hay4HbIE (AKThl, IPEACKA3bIBATH €IIe HEU3BECTHBIC SIBICHUS;

* NPHUBOJUTH INpPUMEPbl MPAKTHYECKOTO MCIOIb30BAHUA (U3HYECKUX 3HAHHUI: 3aKOHOB
MEXaHUKHM, TEPMOJIMHAMHUKA M 3JIEKTPOAMHAMUKM B 3HEPIETHKE; pAa3NU4HbIX BHUJIOB
3IEKTPOMATHUTHBIX HM3Iy4EHHWH IS pa3BUTHUSA Pajdo U TEIEKOMMYHHUKALMH, KBAHTOBOM
(DU3MKH B CO3/IaHUHU AJIEPHOI SHEPTETUKH, 1a3epPOB;

* BOCIPUHHUMATh M Ha OCHOBE TIOJYYEHHBIX 3HAHMI CAMOCTOSTENBHO OLEHUBATH
uHdopManuio, cogepxkamyiocs B coodmennix CMU, HurepHere, Hay4HO-HOMYJAPHBIX
CTaThsIX.

* TPUMEHSATH MOMYYEHHBIE 3HAHUS JUIA permeHns Qu3ndecKux 3ajad,
* ONpEEeNATh XapakTep Gu3nveckoro mpoiecca mo rpaduky, tabdmuue, popmyine™;
BMEPATDH psili PU3MUECKUX BEIUYUH, TIPEACTABISA PE3YIbTAThl U3MEPEHUH C



YY4ETOM X IOTPEIIHOCTEH.

1.2.2. [Inanupyembie  pe3yJabTaThl  OCBOEHHS  0011e00pa3oBaTe/]bHOM
mucHIMHbl B cooTBeTcTBHE ¢ PI'OC CIIO 1 Ha ocHose ®I'OC C00



Ko 1 HauMeHoBaHMe
(popMupyeMbIX KOMIIeTeHIMI

HJIaHprCMbIe pe3yabTaTbl 0CBOCHUS

001ue 1

OK 01. Bribuparb criocoOsl
pemeHns3anad npoeccuoHanbHOM
MesATEeTbHOCTH MPHUMEHUTENBHO K
Pa3IHYHBIM KOHTEKCTaM

B yactu TPyA0BOI'0 BOCIIUTAHUA:

- TOTOBHOCTh K TPYIY,
MacTepcTBa, TPYA0TI00UE;

OCO3HAaHHC IECHHOCTH

- TOTOBHOCTD AKTUBHOM
TEXHOJIOTUYECKOM W COIMAIBHOM  HAIPABIECHHOCTH,
CITOCOOHOCTB WHUAIMUPOBATh,  IUIAHUPOBATH u
CaMOCTOSATENBHO BBITOIHATH TAKYIO AEATEIbHOCTD;

K JACATCIIbHOCTU

- UIHTEpEC K pa3iuuHbIM chepaM mpodeccuoHanbHOM
NMesATeIbHOCTH,

OBnaneHne YHUBEPCAJIbLHBIMHA
H03HaBaTe.JILHLIMHI[eﬁCTBHﬂMH:

y4eOHbIMH

3)6330Bble JOTHYECCKHUE IleﬁCTBHﬂ:

- CAMOCTOSITENTbHO (hOPMYJIUPOBATh M AKTYAM3UPOBATH
npo0IeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

-yCTaHaBNMBaTh  CYIICCTBEHHbI  MPU3HAK MM
OCHOBAHMSJIS CPABHEHUS, KIacCuPUKauu U 0000meHNUS;
OMpeJIeNATh [ENU JIeATENbHOCTH, 3a/1aBaTh MapaMeTphl

1 KPUTCPUHN UX JOCTHIKCHHUA,

- BBIIBJIITD 3aKOHOMCPHOCTH W IIPOTUBOPCYHUSA B
PacCMaTpUBACMBIX ABJICHUAX,

- BHOCUTb KOPPCKTHBBI B JACATCIHLHOCTb, OLICHUBATD
COOTBCTCTBUC PE3YJIbTATOB ICIIAM, OLICHUBATL PUCKU
HOCHGI[CTBI/Iﬁ ACATCIIbHOCTH,

- pa3BUBATb KPCATHBHOC MBIIJIICHUC IIPpU PCHICHUH

JIMcMNJIMHAPHBI 2
- copMHpOBaTh MPEICTABIECHUS O POJIU M MECTe
(puznku

M aCTPOHOMHUM B COBPEMEHHOM HAYYHOM KapTHHE
MHpa, O cHucTeMooOpasywoied poian (GU3WKA B
Pa3BUTHM  €CTECTBEHHBIX  HAYK, TEXHHUKH U
COBPEMEHHBIX TEXHONOTHH, O BKIAAE POCCUMCKUX H
3apyOekHBIX YYEHBIX-(QU3UKOB B Pa3BUTHE HAYKH;
MoHMMaHue (U3UUECKOM CYIHOCTH HaOMI0AaeMbIX
SBJICHUIl MHKpPOMHpA, MaKpOMUpa U MEraMmHpa;
MOHUMAHHE POJIM ACTPOHOMHUU B TNPAKTUYECKOM
NEeATeNbHOCTH YeJOBeKa M JalbHEWIIeM HayyHo-
TEXHUYECKOM Pa3BUTHH, POJIU  (U3UKH B
dbopMHpOBaHWK Kpyro3opa H (yHKIIMOHAIBbHOM
IPaMOTHOCTU YENIOBEKAa M PEIICHUS MPAKTUUECKUX
3ajady;

- chopMUpOBaTh YMEHHUS pelIaTh PACUETHBIE 3a[aull C
SIBHO 3a/1aHHON (PU3MUYECKON MOJENbI0, UCIIONbB3YS
(u3nyeckue 3aKOHB W TOPHUHIUNBI; HA OCHOBE
aHaIM3a YCIOBMS 3a7ayd BBIOMpaTh (DU3UUECKYIO
MOJIeNb, BBIIENATh (DU3UUECKUE BEIUYUHBI U
dbopMynnbl, HEOOXOOWMBIE IS €€  peIeHHS,
NPOBOJUTh pacueThl M OLEHHBATH PEAIBLHOCTh
MOJTYYEHHOTO 3HAueHHd (M3UYECKOM BETUYUHBI,
pemiaTh ~ KaueCTBEHHbIE  3aJa4d,  BBICTpaMBas
JTIOTUYECKH HEMPOTHBOPEUHBYIO IEMOYKY
paccyXkIeHUHA C OMOpOM Ha W3y4YCHHBbIE 3aKOHBI,
3AKOHOMEPHOCTH U (PU3UUECKUE SBICHHUS;

- BIaZICTh  OCHOBOIIOJIATAIOIIUMHE  (DU3UIECKUMU

PKU3HEHHBIX PoOieM

MOHATHAMM M BCIMYMHAMH, XdPAKTCPHU3VIOIMHNMH




peLeHus,

MEXaHHYCCKUM JIBH)KCHHEM, B3aUMOJCHCTBHEM TEll,
MEXaHHICCKMMU KOJICOAHUAMH W BOJHAMH, aTOMHO-
MOJICKYJISIPHBIM CTPOCHHEM  BEINECTBA, TEILIOBBIMU
TPOLIECCAMH;




HAXOAWTh APryMEHTBHl U1 J0Ka3aTelbCTBA CBOUX
YTBEP/KJICHUN,  3a1aBaTh  IapaMeTpsl U KPUTEPHH
peleHus,

- QHAIM3UPOBATh TIOJIyYEHHBIE B XOJA€ PEIICHHS
3aJaydl  Pe3yNbTaThl, KPUTUYECKH OLECHUBATH MX
JIOCTOBEPHOCTb, ITPOTHO3MPOBATh HM3MEHEHHUE B HOBBIX|
YCIIOBHSIX;

L yMETh TEPCHOCUTH 3HAHUSA B IO3HABATEIBHYI |
MPAKTHYCCKYH0 00IAaCTH KU3HEAESTEIbHOCTH,

L yMETh MHTETPUPOBATH 3HAHUS M3 PA3HBIX TPEIMETHBIX
oOJ1acTelt;

- BBIJIBUTATh HOBBIC HJCH, TPEAIaraTh OPUTHHAIbHBIC
10/IX0/IbI ¥ PEIICHHUS,

. CIT0COOHOCTH MX MCIIOJIB30BAHHS B [TO3HABATEILHON
1 COLMANTBHOM IPAKTHKE.

HIEKTPUYECKUM i
HIEKTPUYECKUM TOKOM,
KOJI€OaHMSIMH ¥ BOJIHAMH,;
ONTHYCCKUMHU SIBJICHUSMH, KBAHTOBBHIMH SBICHHUSIMH,
CTpOCHHEM aToma i aTOMHOTO a1pa,
PAMOAKTUBHOCTBI0); BIIAJICHUE OCHOBOIOJATAIINME
ACTPOHOMMYECKMMH  TOHATHAMH,  TO3BOJIAION[MMH
XapaKTepU30BaTh  MpPOLECCHl, TMPOMCXOAANUE  Ha
3Be3/laX, B 3BE3AHBIX CHUCTEMaxX, BMEKIaJaKTHYECKON
cpenie; JBIKEHHE HEOECHBIX Tel, 3BOIIOIUIO 3BE3N U
Bcenennoii;

BIaJeTh ~ 3aKOHOMEPHOCTSIMM,  3aKOHAMH |
TeopusMu (3akoH BcemupHoro Tsarotenus, |, 11 wu
I 3akoHbl HbIOTOHA, 3aKOH  COXpaHEHUs
MEXaHUUECKOW  DHEpruH, 3aKOH  COXPaHEHHS
MMITYJIbCa, TPUHIUN CYMEPHO3UIUM CHJI, MPHUHIIUI
PaBHOMPABHOCTH HHEPUHUAIBHBIX CHCTEM OTCUETa;

MAarfiMTHbBIM MOJIsIMHU,
SJICKTPOMArHMTHBIM U

MOJIEKYIISPHO-KHHETHYECKYI0  TEOPHIO CTPOCHHS
BEIIICCTBA, TAa30BbIC 3aKOHBI, TEPBBIA 3aKOH
TePMOJUHAMHUKH; 3aKOH COXpaHeHHU]

HJIEKTPUYECKOro 3apsja, 3akoH Kyiona, 3akon Oma
18 yyacTka mend, 3akoH Owma g [OJHOM
SJICKTPUYECKOM 1ienH, 3aKoH /Ixoyns - JleHua, 3akoH
SJICKTPOMArHUTHOM WHIYKIMH, 3aKOH COXPaHCHHS
SHEPIUU, 3aKOH MPSIMOJIMHEWHOTO pPaCIpPOCTPAHCHHUS
CBETA, 3aKOH OTPAXKEHHA CBETA, 3aKOH MPETOMIICHHS
CBETA; 3aKOH  COXPaHCHHWS  SHEPruH,  3aKOH|
COXpAaHCHUS HMIYJIbCA, 3aKOH COXpPaHEHHUS
AIICKTPUYECKOTO  3apAaa, 3aKOH  COXPaHCHHS
MacCOBOTO  YHMCJIA, TOCTYJIaThl bopa, 3aKOH|
PalnOAKTUBHOTO pacmaza); YBEPEHHOE
MCIOJIb30BAHUE 3aKOHOB W 3aKOHOMEPHOCTEH IpH
aHami3e (U3NYECKUX SIBJICHUN UITPOIIECCOB.




OK 02. Ucnoan3oBats
COBPEMEHHBIE

CpE/ICTBA MOUCKA, aHANK3a U
VHTEPIIPETAlM HHPOPMAIH, 1
MH(OPMAIMOHHBIE TEXHOJIOTHH JUTA
BBIITOJIHEHNS 33124
Mpo(heCCHOHATBHOH JeSTeNbHOCTH

B 00;1acTH IeHHOCTH HAYYHOT0 IO3HAHUS:

- C(HOPMUPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Da3sBUTHUA
HayKd M OOIIECTBEHHOW MPAKTUKHA, OCHOBAHHOTO HA
NUajiore KyJlbTyp, CIOCOOCTBYIOUIETO OCO3HAHUIO
CBOEr0 MECTA B MOMUKYIBTYPHOM MHPE;

- COBEPILICHCTBOBAHUE  A3BIKOBOM M YUTATENbCKOM
KYJIbTYpbl Kak CpEACTBA  B3aUMOJCHCTBHA ~ MEKIY

-YMETb YYHUTHIBATH TIPAHUIBI NPUMEHEHUS
M3Y4EHHBIX

(usndeckux MOJIENIEH: MaTepraIbHas
TOYKA,MHEPLHAIbHAS CUCTEMA OTCYETA,
MICANBHBIA a3, MOJEIH CTPOCHUS Ta30B,
PKUJKOCTEW W TBEPABIX TEJ,TOYEYHBIH
BIEKTPUYECKUM 3aps]l, AepHas MOJENIb aToMa,
HYKJIOHHAs MOZIEJIb aTOMHOIO siApa IpU

VIFOAbMHU W ITO3HAHUA

DeLHeHI/II/Id)I/I?;I/I‘{eCKI/IX 3ajJ4ay.




MUDA;

- OCO3HAaHWE  IICHHOCTH  HAyYHOH  JIESATENbHOCTH,
rOTOBHOCTh OCYIIECTBJIATH MPOEKTHYO u
MCCIIEIOBATEIILCKYIO JIEATENbHOCTh WHIUBHIYANbHO U B
rpyTiIe;

- OBaajenue YHHBEPCATbHBIMH y4eOHBIMH
MO3HABATEILHBIMUIEH CTBUSIMH :

B) padoTa ¢ nHdopmanuei:

- BJIQJICTh HABBIKAMH TOJNYYCHUS WHGPOPMAIMH W3
1ICTOYHUKOB pasHBIX  THUIOB,  CaMOCTOSTENHHO
OCYIIECTBIATh TIOMCK, aHAJM3, CUCTEMATH3alHUI0 U
MHTCPIPETAINI0 HHPOPMAIMA PA3TMYHBIX BUIOB U (HOPM
TpE/ICTABICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (OpPMATaX C YyUETOM
HasHAYeHUS HHOOpMAMM W  LEICBOH  ayJUTOPHUH,
BBHIOMpAs  ONTHMANbHYI  (OPMY  TpEICTAaBICHAS W
B3y aJH3aIIH;

- OIICHUBATh JIOCTOBEPHOCTH, JICTUTUMHOCTH MH()OPMAIHH,
€C COOTBETCTBHE MPABOBBIM M  MOPAIbHO-ITHYCCKUAM
HOpMaM;

- MCITOJIB30BaTh CPEJICTBA HMH(POPMAIMOHHBIX |
KOMMYHHKAI[MIOHHBIX ~ TEXHOJOTHH B  PECIICHUH
KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX u
OpraHW3allMOHHBIX  3a7ad €  coOIIo/IeHHuEM|
TpeOOBaHMH OSPrOHOMHUKH, TEXHHKH 0€30MaCHOCTH,
TUTHEHBI, PECYpCcOCOEPEekEeHNs, MPABOBBIX M ITHIECKUX

HOPM, HOPM HH(OPMAIIMOHHON 0€30TIaCHOCTH,;
- BJIaJICTh HAaBBIKAMM PACIO3HABAHUS W 3alUTHI
nadopmarmu, nHGOpMaIMOHHON 0€30MaCHOCTH JHYHOCTH.




OK 03. [InanupoBars u
peanu30BbIBaTh COOCTBEHHOE
mpodeccHoHaTbHOE U TNYHOCTHOE
pa3BuUTHE, TPEMPUHAMATEIBCKYIO
NeSTeNbHOCTD B
npodeccuoHanbHoichepe,
MCTIONB30BATh 3HAHHUS TI0
(DUHAHCOBOI TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUIX

B 00/1acTH 1yXOBHO-HPAaBCTBEHHOT0 BOCIIMTAHMUSA:

- cOpMHUPOBAHHOCTb ~ HPABCTBEHHOTO  CO3HAHUS,
ATUYECKOTO MOBEACHUS,

- CIOCOOHOCTh OIEHWBATH CHUTYallMI0 W NPUHUMATh
OCO3HAaHHBIE PELICHUS, OPUCHTUPYICh HA MOPAIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

- OCO3HAaHME  JIMYHOTO  BKIaga B
YCTOMYMBOTO OyAYIIETO;

- OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAUTEISAM U
(M) APYTMM 4ie€HaM CEeMbH, CO3JaHHUI0 CEMbH HA)
OCHOBE OCO3HAHHOI'O MPHUHATUSA LEHHOCTEH CEMEUHOU

PKU3HHW B COOTBCTCTBUHU C TPAAUIUAMHA HAPOJIOB POCCI/II/I;
OB.Ha)IeHHe YHUBEPCATbHBIMHA PErYJIATHBHBIMA

MeHCcTBHSIMH

INOCTPOCHUC

- BJaJCTh OCHOBHBIMH ~ METOJAaMU  HAy4HOTO
MO3HAHUS,

MCIONb3YEMBIMU B (pU3UKE: MPOBOAUTH HPSAMBIE Ul
KOCBEHHBIE  M3MEpeHUs  (DM3UYECKUXBENUUHUH,
BbIOMpas ONTUMAJbHBIA CHOCOO M3MEpeHHs Ul
MCIIONb3Ys M3BECTHbIE METO/IbI OLICHKY|
MOrPENIHOCTEN U3MEPEHNH, TMPOBOJIUTD

1ICCIIEI0OBAHNE 3aBUCUMOCTEH (DU3MYECKUX BEITMUYMH C

UCIOJIb30BAHUEM  TPSAMBIX  H3MEPEHHUH,
OOBSACHATH MOJYYEHHBIE PE3YJIbTAThl, HCIOJb3YS
(Gu3uyeckue TEOpUH, 3aKOHBI M TOHATHUS, U JeNaTh
BBIBOJIBI, COONIONATh TpaBuia 0€30MacHOro TPy.a

Mpd  TPOBEJACHUHM  HUCCICAOBAHWA B  paMKax
yueOHOTO DKCIIEpUMEHTA u yueOHO-
1CCIIeIOBATENILCKOM NeATENbHOCTH C
MCIIOJB30BAaHUEM  ITH(POBBIX




2)caMOOpPraHU3aNUs:

- CAMOCTOSATENBHO  OCYLIECTBIATh O3HABATENBHYIO
NeATeNbHOCTh, BBISBISATH MPOOJEMBI, CTaBUTh U
(GopmynupoBaTh COOCTBEHHbBIE 3a1a4n B

06pa3OBaTeHBHOﬁ JCATCILHOCTH M JKU3HCHHBIX CUTYaAIUAX;

- CAMOCTOSITENIBHO COCTABIATH TIJIaH PEIEHHUS TIPOOIIEMBI C
YU4eTOM  HMMEIOIIUXCS  PECypcoB,  COOCTBEHHBIX

BO3MOXHOCTENH PEATIOYTECHUIA;

- 1aBaTh OIEHKY HOBBIM CHTYaIlUsM;

croco0CTBOBaTh  (DOPMUPOBAHUIO M MPOSBICHUIO

MUPOKOM  JPYIWIMK B PA3HBIX 00NACTAX  3HAHHH,

MOCTOSHHO  TOBBINATH  CBOW  00pa3oBaTeNbHBI U

KYJIbTYPHBIA YPOBCHb;

0)caAMOKOHTPOJIb:

ICTIONIb30BAaTh ~ TPUEMbl  pe(eKCUHu Ui OLEHKH

CUTYaIMH, BBIOOpA BEPHOTO PEICHHUS;

-yMeTb ~ OIEHMBATh PUCKM U  CBOEBPEMEHHO

MPUHAMATD PELICHUS 10 UX CHUKEHUIO;

B) 3MONMOHAJbHBIA MHTEJUIEKT, MpPeAnoaaraumi
c()OPMHUPOBAHHOCTh:

BHYTPCHHEH MOTHUBALMM, BKIIOYAIONMIECH CTPEMICHUE K
TOCTHKEHUIO Henmd M yCHeXy,  ONTHMH3M,
MHULUATUBHOCTh, YMEHHE JICHCTBOBATh, MCXOAA U3 CBOMX|
BO3MOXKHOCTEIH;

- OMIIATHM, BKJIIOYAIONIEH CHOCOOHOCTh TIOHUMATH
AMOLMOHAIBHOE COCTOSHUE JAPYTHX, YYUTHIBATH €r0 MpH
OCYLIECTBJIEHUM  KOMMYHHKAllUM,  CIHOCOOHOCTb K

COUYBCTBHION COIICPCIKHBAHMUIO,
COOMAJIbHBIX HABBIKOB, BK/IOYalOMINX CIIO0COOHOCTH
BbICTPpAMBATb OTHOLICHUA ¢ JpyruMud  JIIOObMH,

M3MEPUTENbHBIX  YCTPOMCTB M J1a0OPaTOpHOro
000pyn0oBaHus; cHOPMUPOBAHHOCTD MPECTABICHUHN O
METOJIaX  TONYYeHHS HAy4HBIX  aCTPOHOMHYECKHX
3HAHUH

oBNazeTh  (chopMUPOBATHIPEACTABICHHS)
NpaBWIAMU  3alMCU Quznueckux  popmyin
penbeHO-TOYEUHON cucteMbl 0003HaueHuit JI.
bpaiins (m1s  crenbix caboBUAANINX
00ydJaroImxcs).

u

3&60TI/ITBCH, MPOABJIATE MHTECPEC U PA3PCIIATD KOHd)J'II/IKTbI.




OK 04. DddekruHO
B3aMO/ICICTBOBATh U PabOTaTh B
KOJUIEKTHBE 1 KOMaH[Ie

- TOTOBHOCTb M CHOCOOHOCTb K 00pa30BaHUIO
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CaMOPa3BUTHIO, CAMOCTOATENbHOCTH U
CaMOOIPEIEIEHHIO;

-OBJIQJICHUE  HABBIKAMH  Y4eOHO-

MCCIEI0BATENBCKOM, IPOEKTHOU U COLMAIBHOM
JNEeATEIbHOCTH;
OBJaieHHe YHHBepPCATbHBIMH

KOMMYHHKATHBHbIMH ICHICTBUSIMU:
0) cOBMeCTHASl 1eSITeIbHOCTD:
- IOHUMATh M KCIOJb30BaTh MPEUMYIIECTBA

KOMAHJIHOW "

- OBNAJETh YMEHUIMH paloTaTh B TIpymme ¢
BBITIOJTHEHHEM

Pa3NUYHBIX ~ COLMANBHBIX  POJEH, IIIAHUPOBATH
paboTy  Ipymmel, palUOHAIbHO  PacHpeseNaTh
NEATEIbHOCTh B HECTAHJAPTHBIX  CHUTYaLUSX,
aCKBATHO  OLEHMBATh  BKIAJ  KaXIOro u3

YYACTHUKOB TPYMIBI B PEIICHUEPACCMATPHBACMOH
MpPOOTEMBI.




VH/IMBHIyalbHOM paboThI;

- IPUHUMATh LIEJIM  COBMECTHOW JAEATEIIBHOCTH,
OpPraHN30BBIBATH M KOOPAMHUPOBATH JCUCTBUS 1O €€
TOCTUKCHUIO: COCTaBIIATh TUIaH JICHCTBUM,
pacrpefiensaTh pONM C YYETOM MHEHMH YYacTHUKOB
00CYKIaTh Pe3yIbTaThICOBMECTHOM paboThI;

- KOOPJIMHUPOBATh U BBIMONHATH Pa0dOTY B YCIOBHUSX
PEaNbHOTO, BUPTYaJbHOTO ¥ KOMOMHHPOBAHHOTO
B3aHMO/JICHCTBUS,

- OCYILIECTBIIAT MO3UTHBHOE CTPATETUYECKOE TIOBEJCHHE B
Pa3IMYHBIX CHUTYyallUiX, TPOSIBIATH TBOPYECTBO W
BOOOpaxeHue, ObITh HHUIIMATHBHBIM

Osiajgenne YHHBEPCATbHbIMHA PeryJIsTHBHBIMH
MeiiCTBUSIMM: ") IPHHSATHE ce0sl ¥ APYTHX JIOeil:

- IPUHUMATh MOTHMBBI M apryMEHTBl IPYIUX JIHOAEH

TPU aHANK3E PE3YNBTATOB JEATENbHOCTH,
- IpU3HABaTh CBOE IPaBO M IPaBO APYTHX JTojeH Ha
OIMMOKH; Pa3BUBATh CIOCOOHOCTh TOHMMATh MHpP C
TIO3HIIMH JIPYTOTO YETOBEKA.




OK 05. OcymecTBnsTh yCTHYIO U
MACHMEHHY0 KOMMYHUKAIIAIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickor denepauuu ¢
Y4eTOMOCOOEHHOCTEH
COIMAIBHOTO U KyTbTYPHOTO
KOHTEKCTa

B o0gacTi 3cTETHYECKOT0 BOCIMTAHMSA:

- 3CTETUYECKOE OTHOLIEHHWE K MHpY, BKIOYASA 3CTETUKY
HAYYHOTO TBOPYECTBA, MPUCYLIETO (U3MUECKOH HAYKE;

- CIOCOOHOCTb ~ BOCTIPUHUMATh ~ PA3NUYHbIE  BUJIBI
MCKYCCTBA, TPAIMUUM M TBOPYECTBO CBOETO M APYIHX|
HApOJOB,  OWIyIaTb  3MOLHMOHANIBHOE  BO3JCHCTBHE
VMICKYCCTBA,;

- yOXK/IEHHOCTh B 3HAYMMOCTH /Il JIMYHOCTH U
o0lLIecTBA OTEYECTBEHHOIO M MHPOBOTO HCKYCCTBA,
ATHUYECKUX  KYIbTYPHBIX TPAAUUMA U  HAPOJHOTO
TBOPYECTBA;

FOTOBHOCTb K CAMOBBIPQKEHHIO B Pa3HbIX BHAX
1ICKYCCTBA,CTPEMIIEHUE TIPOSBIATH KauyeCTBA TBOPUECKOM
mnaHocTH; OBJ1ajeHue YHHBEpPCAJIbHBIMH
KOMMYHHKATHBHBIMH ACHCTBHAMMU: 2) 001 eHHE:

- OCYILIECTBIIATh KOMMYHHKAIIMK BO BCEX cepax KU3HU;

- paCliO3HaBATh HCB€p6aHBHBI€ CpeacTBa O6H.I€HI/IH,
[IOHMMATb 3HAYCHUC COLUATIBHLIX 3HAKOB, PACIIO3HABATD

MPEINOCHUIKA KOH(QIUKTHBIX CUTYallUid U CMATYATH

- YMeTh (usuueckue  ABIEHUSA
(mpotecchl)

1 OOBSACHATH UX HA OCHOBE M3YYEHHBIX 3aKOHOB!
paBHOMEpPHOE M PABHOYCKOPEHHOE MPSAMOIMHENHOE
NBIKEHHE, CBOOOAHOE MajieHHe TelN, JBUKECHHE I10
OKPY>KHOCTH, HWHEpLUs, B3aUMOJEHCTBUE T,
KonebaTesbHOe JBUXKEHUE, pPE30HAHC, BOJIHOBOE
nBxenue; auddy3us, OpOYHOBCKOE JBHKEHUE,
CTpOCHHE KUIKOCTEH W TBEpABIX TeN, H3MEHEHHUE
o0beMa Teln TMpd HarpeBaHud  (OXJAKICHUH),
TEIJIOBOE PaBHOBECHE, HCMApEHHe, KOHJCHCAIM,
MJaBJ€HUE, KPUCTAIM3ANNS, KUMEHHE, BIAXHOCTh
BO3[lyXa, CBf3b CPEIHEH KUHETHYECKOW DHEPIUU
TEIIOBOTO  JIBUJKEHHS MOJIEKYN C  abCOMOTHOM
TEeMIIepaTypol, MOBBIIIEHUE JABIEHUS Ta3a IpH €ro
HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXK[IY

[mapaMCcTpaM COCTOAHUSA Ta3a B H30IPOLCCCaAX;

pacmo3HaBaTh

SJICKTpU3alMA  TeJl, B3aMMOJCUCTBUE  3aAPSAOB,
HAarpeBaHue MPOBOIHUKA C TOKOM,
B3alMOJICHICTBHE MarHMTOB,

QJICKTPOMArHuTHAA




KOH(JTUKTBI;

- Pa3BECPHYTO U JOTMYHO H3JaraTb CBOX TOYKY
3PCHHA CHUCIIOJIBb30BAHUCM A3BIKOBBIX CPECIACTB.

OK 07. CozelicTBOBaTh

COXPaHEHHUIO
OKPYKAIOLIEH Cpebl,

pecypcocOepeKeHuIo, IPUMEHSTh
3HAHUS 00 MU3MEHEHUH KIMMATa,
MPUHIUITB OEPEKITUBOTO
MPOK3BOJCTBA, IPPEKTUBHO
IEMCTBOBATh B UPE3BbIYAMHbIX
CUTYaIUAX

WHTYKIHS, JIeMCTBME  MArHUTHOIO  IOJNA  HAa
OPOBOJJHUK C TOKOM M JIBHXKYIIUHCA  3apsij,
HIIEKTPOMAarHUTHBIC

KOJIEOaHUS i BOJIHEI, OPSIMOJIMHEHHOE

pacnpocTpaHeHHE CBETa, OTPAXKEHHE, MPETOMIICHHUE,
MHTephepeHIus, AUdpakiuus U NONspU3alUs CBETa,

aucnepcus cBeTa; (oTodneKTpuueckuil  3PdexT,
FREFOBQEHARP BAHUG axBRBHIEHOBEHHE THHEHYATOTO
CIEKTpa  aToMa  BOJOpOJA, €CTECTBEHHAs U

_C a HO
- cpopMupoBaTH YMEHHS MPUMEHATH TOJyYEHHBIE

B 00;1aCTH 3K0JI0THYECKOT0 BOCIIHTAHUSA

- c(hOpMUPOBAHHOCTD IKOJIOTUIECKOU KYJIBTYDBI,
MOHUMAHUE  BJIMSHUS  COLMAIBHO-IKOHOMUYECKHX
MPOLIECCOB HA COCTOSHUE MPUPOAHOW W COIMATBHOU
CpeJibl, OCO3HAHHMETI00aNIbHOTO XapaKTepa IKOJIOTHUECKUX
npooieM;

- IUIAHUPOBAHKE M OCYLIECTBICHHE  JCUCTBUH B
OKpyXalolmel Ccpeae Ha OCHOBE 3HAHUA LENeH
YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA,;

AKTUBHOE HENPUITHE ACUCTBUIM, MPUHOCSIIUX BPE

SHAHUA

s OOBSCHEHUS YCIOBUM MpPOTEKaHUS (DU3UUECKUX
SBJICHUH B  TPUPOAE HW I TPUHATHS
MPAKTUYECKUX PEUICHUM B TIOBCEJHEBHOW KU3HU
1 oOecreveHns: 0€30MacHOCTH MpH OOpamieHun C
OBITOBBIMU npubopamu ) TEXHUYECKUMHU
YCTPOICTBAMH, COXPAHEHHs 3[0pOBbS U COOIIOJACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOMIEH
cpele; TOHUMaHUE HEOOXOAUMOCTH MPUMEHEHUS
MOCTIKEHHH ~ QU3MKM M TEXHOJOTHi U1
palOHATBLHOTO PUPOIOTIOIb30BAHUS.

OKpY>Karoleu cpee;

- yMEHHE TPOTHO3HMPOBATH HEeOMaronpusTHLIE
PKOJIOTUYECKHE IOCTEICTBHS MPEANPUHAMAEMBIX JEHCTBHIA,
MpefoTBpALIaTh UX;

- paCIMPCHUEC OIbITa ACATCIBHOCTH JKOJIOTUUCCKOM

HAIPaBJICHHOCTH HA OCHOBE 3HAHUM 110 d)I/IBI/IKe.
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IK 1.1 Ocy1iecTBaSATh MOJATOTOBKY M 00CITyKUBaHUE CHOPMHPOBATH  YMCHHA ~NPUMCHATh  MOTyYCHHbIC
pabouero MecTa 171 pabOTH HA TOKAPHBIX SHAHILA y
i 00BACHEHHUS YCJIOBUH MPOTEKaHUS (DU3MYECKUX
crankax OcBauBaercs kBaupukanusa: Oneparop- |gpnepnii . B npupoge W i [IPUHATHSA
HaJa YUK METATI000pa0aTHIBAIOIINX CTAHKOB MPAKTUYECKUX PEHICHHMH B TMOBCEJHEBHOW >KU3HH
s obecrieueHuss 6€30MACHOCTU MpH OOpaICHUU C
OBITOBBIME TpUOOpaMU
11K 1.2. OcCy11eCTBAATh MOATOTOBKY K UCIIOJIb30BaHUIO CHOPMHPOBATH  YMCHHA ~NPHMCHATh  MOTyYCHHbIC
MHCTPYMEHTA U OCHACTKH /IS paOOThI HA SHaHI y
s OOBSACHEHUS YCIOBUU MPOTEKaHHUSA (U3MIECKUX
TOKAPHBIX CTAaHKaX B COOTBETCTBUH C 3aJJaHUEM aBNeHMi B TpUpOAE M IS NPHHATHS
MPAKTUYECKUX PEHICHUH B TOBCEIHEBHOH KM3HHU
s obecrieueHuss 0€30MAaCHOCTU MpH O0paIIeHUH ¢
OBITOBBIME IPUOODAMHU
1K 1.3 OrnpenensiTe MOCAEI0BATEILHOCTD U chopMupoBaTh  YMEHHS ~ TPUMEHATH  IONyYEHHBIE
ONTUMAJIbHBIE PEKUMBI 00pabOTKU SHaHI y
. i 0OBACHEHUS YCIOBHH MpPOTEKaHUS (DU3MYECKUX
PA3TUYHBIX U3ETHN Ha TOKaPHBIX aBNeHMI B NpUPOAE M A TPUHSATHS
CTaHKax B COOTBETCTBHHU C 3aJaHUEM MPAKTUYECKUX PELICHHH B TMOBCEIHEBHOH KU3HHU
s oOecriedeHns 0€30MacHOCTH MpU 00paIeHu C
OBITOBBIME TPUOOPAMHU
MK 2.3. Pagpa6aT},IBaT}, YIPaBIIAIOIINE C(i)OpMI/IpOBaTB YMCHHUA MPUMCHATD IMOJTY4YCHHBIC

[IPOTPAMMBI C IPUMEHEHUEM CUCTEM
ABTOMATHUYECKOTO MPOrpaMMUPOBaHUS,
CHCTEM aBTOMATU3UPOBAHHOTO
[IPOCKTUPOBAHHUS U CUCTEM
ABTOMAaTHU3UPOBAHHOT'O MTPOU3BO/ICTBA,
NTAAJIOTOBOTO MPOTPAMMUPOBAHUS C
[yJIbTA YIPABICHUS CTAHKOM

BHAHUS
I OOBSACHEHHS YCIOBHU MPOTEKAHHUSA (U3MIECKHUX
SBICHUA B  TpUPOJAEC M U8 OPUHATHA
NPAKTUYECKUX PEIIEHUH B IOBCEIHEBHOW KU3HU
I obecrmeueHnss 0€30MacHOCTH MpH OOpaIeHUH C
OBITOBBIME TIpUOOpaMu







2. CTPYKTYPA U COAEP)KXAHUE YYEBHOI'O
HNPEIAMETA

2.1 O0bem yueOHOro npeaMeTa U BUABI Y4eOHOIl padoThI

\Buo yuebnou padbomot

Oovem 6 wacax

O0neM 00pa3oBaTeJabHOH NPOrpaMMbl Y4e0HOr0 mpeaMeTa 180
1. OcHOBHOE couep;KaHHe 121
6 m. u..

TEOPETHUECKOE 00YUCHHE 85
iTabopaTOpHBIC 3aHSTHUS 24
KOHTPOJIbHBIE pabOThI 12
2. [IpodheccHOHATBHO-OPHEHTHPOBAHHOE COIEPIKAHUE 59
BT 4..

TEOPETUIECKOe 00yIeHHE 35
Pemenne 3amad ¢ mpodecCHOHATHHON HAPaBICHHOCTHIO 24
IK3amen 6







2.2 TeMaTH4eCKHii IJIaH U cojiepPKaHMe Y4eOHOr 0 MpeIMeTa

Mexanuueckas pa60ma U MOULHOCMb. Kunemuueckasn IHEP2UAL. Homenuuaﬂbnaﬂ IOHEP2UAL. 3axon COXPAHEHUA

Haumenoeanue Cooepotcanue yuednozo mamepuana, 1a00pamopHvle U NPaKmuiecKkue padomot, UHOUBUOYATbHBLIL npoekm |O0vem Dopmupyemoie
pazoenos u mem uacoe Komnemenyuu
1 2 3 4
Beeoenue. Duzuxa u Cooepocanue yuebH020 mamepuana: 2 OK
memoovl Hayunoeo no- |Pusznka — QyHAaMEeHTaIbHAs HayKa 0 pupoie. EcTecTBeHHO-HAYYHBIM METO/I ITO3HAHUS, €r0 BO3MOXKHOCTH |1 03
BHaHUs W TPAHUIIBI MPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B IPOIIecce TO3HAHKS MPUPOIbl. Mo eMpoBanue Gu3u- OK
YECKUX SIBJICHUN U TIPOTIECCOB. POJIb SKCIIEpUMEHTa U TEOPUH B MpOIiecce MO3HAHMS MPUPoabl. Du3mdaeckas 05
BenuuMHA. PU3NUYecKue 3aKOHbI. [ paHUIbI IPUMEHUMOCTH PU3NYECKUX 3aKOHOB U Teopuil. [IpuHumm coot-
BercTBUs. [loHsITHE O PU3MUeckoil kapTuHe Mupa. [lorpentHocTy u3mMepeHnit GU3NYecKuX BETUYHH.
IIpogheccuonanvrno opuenmuposarnnbsie emenmaol 1
SHauenue ¢usuxu npu oceoenuu npogeccuti CI10 u cneyuanvnocmeti CI10
Pazoen 1. Mexanuka 12 OK 01
Tema 1.1 Ocnosvl kune- |Codepacanue yuedbnozo mamepuana: 3 OK 02
mamuxu MexaHH4eCKOe IBUKEHUE U €r0 BUALL. MarepuanbHas Touka. OTHOCHTENLHOCTh MEXaHUYECKOTO JIBIKEHUS. |2 OK 04
Cucrema orcuera. [Ipunmmn otHocurensHocTH [anunes. CriocoObl onucanus ABrKeHus. TpaekTopus. [TyTs. OK 05
[Tepemenienne. PaBHoMepHOE ipsiMosHEHO € ABU)eHne. CKOpOCTh. YpaBHEHHE ABWKEHUSI. MTHOBEHHAs U OK 07 IIK 1.3,
CpeaHsis CKOpoCTU. Y ckopeHue. [IpsaMoimHeitHoe IBUKEHHE C TOCTOSIHHBIM YCKOPEHUEM. JIBUKEHHE C T0- 1.4.
CTOSTHHBIM YCKOPEHHEM CBOOOIHOTO majieHusl. PaBHOMepHOE ABMKEHNE TOUKU MO OKPY)KHOCTH, YrioBasi CKO-
pocTh. LlenTpocTpemurenbHoe yckopenre. Kunemarnka abcoiloTHO TBEpOTo Teja
Ipogheccuonanvno opuenmuposannsie jiemenmol 1
CkanspHvle u 6eKmopHbvie husuyeckue 8eiuUyUnbl.
Tema 1.2 OcHoswi Ou- Cooepicanue yuednozo mamepuana: 3
HAMUKU OcHoBHast 3a1aua quHamMukd. Cuna. Macca. 3akonsl Mexanukud HerotoHa. Cuitbl B ipupojie. Cuiia TsokecTH 1 |2
CHJIa BCEMUPHOTO TSTOTEHUS. 3aKOH BCEMUPHOTO TsroTeHus. [lepBas kocmMuueckast CKOpocTh. JIBrkeHHE
rianet u Masbix Ten ConHeuHoil cucteMbl. Bec. HeBecomocTh. Cuilbl yIpyrocTH.
IIpogheccuonanvno opuenmuposannsie 1emeHmyl 1
Cunvt mperus
Tema 1.3 3axonwi co-  |Codepicanue yuebno2o mamepuana: 4
xpanenus 6 mexanuxe |Ammynsc Tena. UMmynbsc cuiibl. 3akOH coXpaHeHus uMnynbca. PeakTuBHOe nBrkeHue. Pabora cuibl Tspkectu |2
1 cuibl ynpyroctu. KoHcepBaruBHble cuiibl. Mcnonp3oBaHne 3aKOHOB MEXaHUKH JUTSI OOBSICHEHHS! IBUYKEHUS
HEOECHBIX TeN U JUISl Pa3BUTHSI KOCMUYECKUX UCCIIE0BAHUHN, TPAHUIIBI PUMEHUMOCTH KIIACCHUECKOH Mexa-
HUKH.
Ipogheccuonanvno opuenmuposannvie 31emeHmol 2




MOBCEOHEBHOU HCUBHU OJISL UCTIONb308AHUS npocmulx MEXAHUIMOEB, UHCMPYMEHNIOE, MPAHCNOPMHbLX Cpé()Cﬂ’lG

Mexanuyeckou IHEpcUU. prweHeHue 3AKOHO68 COXPpAHEHRUAL. Hpaxmu%cxoe npumerernue QbLL')’MHECKMX 3HAHUL 8

Pewenue 3a0au ¢ npogheccuonanrbHoU HanpasieHHOCmMyvio no pazoeny «Mexanukay

2

Pazoen 2. Monexkynapnas gpuzuka u mepmoouHamuKa

34 (12/4)

OK 01
OK 02

Tema 2.1 Ocnoevi mone-
KVASAPHO — KUHemuye-
CcKOU meopuu

Cooepiicanue yueonozo mamepuana:

—

OK 03

(OCHOBHBIE MOJIO’KEHUSI MOJIEKYISIPHO-KUHETHUECKO W Teopuu. Pasmepsl 1 Macca MoJiekya 1 atToMoB. bpo-
YHOBCKOE JBMKeHUe. CUIIbl ¥ SHEPTUs MEXMOJIEKYISIpHOTO B3auMoaeiicTBus. CTpoeHue razoo0pasHbIX,
PKUAKUX U TBepabIX Tesl. neanbHslil ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYIIIPHO-KHHETUYECKO N
reopuu razoB. Temneparypa u ee usmepenre. AOCOIOTHBIN HyIb Temmeparypsl. TepMoanHaMHuuecKas IiKaa
remrieparypsl. TemnepaTypa 3Be37. CKOpOCTH JABMKEHUSI MOJIEKYI U UX U3MepeHue. M3omponecchl U ux rpa-
(buxu.

OK 04
OK 05
OK 07
IIK 1.3,1.2.

Hpod)eccuouaﬂbuo opuermupoeanHbvle IJieMeHnmbl

Ypaeﬂeﬂue cocmosiHus udeanbHo2o 2asa. 1 azosvie 3aKombl. MOJlﬂpHCI}Z 2d30645 NOCMOAHRHAA

\Pewenue 3a0au ¢ npogeccuonanbHol HanpasieHHOCHbIO

Vlabopamophbvle pabomet.

Vlabopamopnas paboma Ne 1. V3yaenne uzobapHoro mporecca (OmbITHas mpoBepka 3akoHa I'eit-JIroccaka,
boitst-Mapuorra)

NN

Tema 2.2 Ocrosvl mep-
WMoOuHamuKu

Cooepircanue yueonozo mamepuana:

BuyrpeHHsist sHeprusi cucteMbl. BHyTpeHHsIs sHeprusi ujeanbHoro rasa. KommuectBo temnotsl.. [lepBoe Ha-
a0 TepMOAMHAMUKH. AnnabaTHbli npouecc. Bropoe Hayano TepmoanHaMuku. OxpaHa npupo sl

N[O

IIpogheccuonanvro opueHmuposantwvle 3J1eMEeHNb

\Paboma u mennoma xax gopmel nepedadu snepeuu. Tenioemxkocmo. YoenvHas menioemkocms. YpagneHue
menniogoco bananca. Ilpunyun delicmsusi mennosoti mawiunwvl. Tennosvie ogueamenu. KIIJ[ mennosoeo 08u-
eamens. Xono0unbHvle MAauluHbl.

\Peuenue 3a0au ¢ npogeccuoHaibHOU HanpasileHHOCMbIO

Tema 2.3 Aepecammvie
cocmosiHus eewecmea u
hazosvie nepexoovl

Cooeporcanue yuedbnozo mamepuana:

10

Vicnapenue u koHaeHcauus. HaceimeHHsli nap u ero cBoiictsa. IIpubopsl 11st onpeienenus BlIaXxHOCTH BO3-
nyxa. Touka pocsl. Kunenne. 3aBucUMOCTb TEMIIEPATypbl KUIIEHUS OT AaBiieHus. Kpurnueckoe coctosiHue
BEILECTBA. XapaKTEPUCTHKA JKUJIKOTO COCTOSIHUS BelecTBa. 1 [0BepXHOCTHBIN CI0H KUAKOCTH. DHEPIHs M0-
BEPXHOCTHOTO ciiosl. bivoxHMi nopanok. KanmmispHsle siBneHus. XapakTepUCTUKA TBEPAOIO COCTOSHUS Be-
mectBa. Kpucranmmueckue u amopgHble Tena. YIpyrue cBoicTBa TBepAbIX Tell. 3akoH ['yka. Mexanndeckue
cBoiicTBa TBepAbIX Tel. [lnactuueckas (octatounas) negopmarms. Kpucramnmsanus.

Hpod)eccuonanbno opueHmupoeanmnbvle 31emeHntbl

\Abcontomuas u OmHOCUMENbHASL BIIANCHOCHb 603())/)661. Hepezpemblﬁ nap u e2o ucnojlb306AaHue 6 MexXHukKke.




I losepxnocmnoe namsaxcenue. Cmavusanue. Aenenus na epanuye scuokocmu ¢ meepovim menom. Tennogoe
pacuupenue meepovix men u sHcuokocmei. Koaghgpuyuenm nunetinozo pacwupenus. Kosgppuyuenm oowvémno-
o pacwupenus. Yuem pacuupenus 6 mexnuke. [lnasnenue. Yoenvnas mennoma niaénenus. Ilpakmuueckoe
npuMenenue 8 N0BCEOHEBHOU HCUZHU PUBUYECKUX 3HAHUU O CBOUCMBAX 2A308, HCUOKOCIELl U MEepOblx mell

Pewenue 3a0au ¢ npogheccuonanrbHol HanpasieHHOCMbIO

Vlabopamoprnuvie padomol

Vlabopamopnas pavoma No 2 OnipeieieHue BIAKHOCTH BO3TyXa

Vlabopamopnas pavoma Ne 3 Onpenenenue kodhUIMEeHTa MTOBEPXHOCTHOTO HATSHKCHUS YKHUJIKOCTH

Koumponwvnaa pavoma Nol «Monekynapnas puzuxka u mepmoouHamuxkay

NN (o

Pazoen 3. Inekmpoounamuxa

74 (34/18)

OK 01
OK 02

Tema 3.1 Dnexmpuue-
cKkoe noie

Cooeporcanue yuebHozo mamepuana:

12

OK 03

DJIEMEHTapPHBIN JIEKTPUUECKUI 3apsal. DIEKTpUUYECKas MOCTOSHHAS. DJIEKTpUUEeCcKoe nojie. HanpsokeHHOCTh
pIeKTpudecKkoro moJs. [lpuaimn cynepmno3uniuu nosei. PaboTa cu snekrpocrarudeckoro most. [lorenmmar.
DHEprus AMEKTPUIECKOrO MOJISL.

4

OK 04
OK 05
OK 07

HpOd)éCCMOHaJleO opuermupoeanHbvle ljiemMernmbl

DIJIEKTPUYECKHE 3apsibl. 3aKOH coXpaHeHHus 3apsiaa. 3akoH Kynona. [IpoBOIHUKY B 3JIEKTPUYECKOM TOJIE.
JvanexkTpuky B anekTpuueckoM mnodie. [onspuzamms auanexkTpukoB. PazHocTh noteHiumanos. CBs3b MEXIY
HAMPSHKEHHOCTHIO U PA3HOCTHIO MOTEHIUAIOB AJIEKTPUUECKOT0 MOJIA. DJIEKTPOEMKOCTh. EMUHUIIBI AeKTpo-
emkoctu. Konnencaropsl. CoeiHeHnEe KOHAEHCATOPOB B OaTapero. DHeprus 3apsupkeHHOTo KOHIEHCaTopa.
[IpMeHeHre KOHIEHCATOPOB

IIK 1.3,1.2.

\Pewienue 3a0ay ¢ npogheccuorHanvbHol HanpasiIeHHOCIbIO

Vlabopamopnbvie padbomet.

Vlabopamopnas paboma Ne 4. OrnipeiesieHre AIEKTPUUECKO EMKOCTH KOHJIEHCATOPOB

N[N [

Tema 3.2 3akonwst no-
CMOAHH020 MOKA

Coodepicanue yuednozo mamepuana:

'YcnoBus, HGO6XO,Z[I/IMLIG JJIs1 BOBHUKHOBCHUS U NIOAJACPKAHUA SJICKTPUICCKOI'O TOKA. Cuia ToKa ¥ IJIOTHOCTD
TOKa.

Ipogheccuonanvrho opuenmuposanmvie 3J1eMeHnbL

3axon Oma ons yuacmka yenu. 3a8UcumMocms 21eKMpUiecKko20 COnpomueGieHus om mamepuaid, OJuHblL U
niowaou nonepeuHo2o ceveHusi NPOBOOHUKA. 3A8UCUMOCTb JNIEKMPULECKO20 CONPOMUBLEHUS NPOBOOHUKO8 OM
memnepamypul. Temnepamyphuiil koagguyuenm conpomusnenus. Ceepxnposooumocms. Paboma u mowy-
HOCmMb nocmoanHo20 moka. Tennogoe delicmeue moxa. 3axon /[rcoyns—/lenya. Dnekmpoosudxcywas cuna
ucmounuxa moxka. 3axon Oma 0ns noanou yenu. dnekmpuyeckue yenu. Ilapannensrnoe u nociedosamenvbHoe
coeouHenue nposooHuros. 3akonvl Kupxeoga ons yzna. Coeounenue ucmouHuKko8 d1eKmpuyeckou IHepeuu 8

bamapero




Pewenue 3a0au ¢ npogheccuonHanrbHol HanpasieHHOCMbIO 4
Vlabopamopuwie padomeut. 3
Vlabopamopnasa padoma Ne 5 V3ydeHne 3aKOHOB MOCIEAOBATEIIHLHOTO U MapalICIbHOTO COETUHEHUIN MTPO- 2
BOTHUKOB.
Vlabopamopnasa paooma Ne6 N3mepenue DJIC u BHYTPEHHETO CONTPOTUBIICHHS HCTOYHUKA TOKA. 2
Vlabopamopnasa paboma Ne7 OnpeneneHne yaeJabHOTO COTPOTHUBIICHUSI IPOBOTHHKA. 2
Vlabopamopnasn pavoma Ne 8 ViccnenoBanue 3aBUCUMOCTH MOIITHOCTH JIaMIThl HAKAJIMBAHKS OT HaTpsDKe- 2
HUS Ha €€ 3aKUMax.
Konmponvnaa paboma Ne2 «Inekmpuueckoe none. 3aKkoHbl HOCH OAHHO20 MOKAY 2
Tema 3.3 Dnexmpuue- |Codepacanue yuedonozo mamepuana: 12
CKULl MOK 8 pa3iuyHblx |[DIEKTPUUECKUN TOK B METaJUIaX, B MJIEKTPOJINTAX, ra3ax, B Bakyyme. TepMmoanekrponHas omuccus. [lnasma. |4
cpeoax CoOcTBeHHAs! ¥ MPUMECHAs! TPOBOIUMOCTH. P-N mepexo.
IIpogheccuonanvno opuenmuposarnnsie j1emenmayl 4
Onexmpoau3s. 3axon snekmpoauza Papades. Dnekmpoxumuseckuii Skeusaienm. Buowi eazosvix pazpsaoos.
DnekmpuyecKuti mox 8 noaynpogooHukax. llpumenenue nonynpoeoonuxos. Ilonynpoeoonuxossie npubopol
\Pewenue 3a0au ¢ npogeccuonanbHol HanpasieHHOCHbIO 2
Vlabopamopnuvie pabomot . 2
Vlabopamopnasn padoma Ne 9. OnipefieieHUE ATEKTPOXUMUYECKOTO SKBUBAJICHTA METH 2
Tema 3.4 Macnumnoe |Codepocanue yueonozo mamepuana: 14
noze BekTop MHAYKIMK MarHUTHOTO 1oJjisl. HampspkeHHOCTh MarHuTHOTO noJis. JlelicTBre MarHUTHOTO MOJIS Ha 8
MPSMOJIMHEHHBIN TIPOBOJHUK C TOKOM. B3anmo netictBre TokoB. MarHuTHeIi notok. PaboTa mo nepemerie-
HUIO MMPOBOJIHUKA C TOKOM B MAarHUTHOM T10Jie. JIeficTBMe MarHUTHOTO MOJIs Ha ABMXKYIIUcA 3apsn. Onpene-
nmeHue ynenabHoTo 3apsiaa. ConHeyHasi akTUBHOCTD U € BIHsHHUE Ha 3eMITt0. MarHuTHbie Oypu
IIpogheccuonanvno opuenmuposannvie 1emeHmol 4
Cuna Amnepa. [Ipumenenue cunvt Amnepa. Cuna Jlopenya. Ilpumenenue cunvt Jlopenya. Maenummvie ceoti-
cmea eeujecmsa. Macnumuas npoHUYaemocms.
\Pewenue 3a0au ¢ npogeccuonaivbHou HanpasileHHOCMbIO 2
Tema 3.5 Dnexmpomae- |Codepircanue yuedonozo mamepuana: 12
HUMHAs UHOYKYUS [TpaBuno Jlenma. 3akoH anekTpoMarHuTHOM HHAYKIUU. DJ]C HHAYKIINN B IBUKYIIUXCS TIPOBOTHUKAX. 4
B3anMOCBsI3b AMEKTPUYECKUX U MArHUTHBIX MOJIeH. DIEKTPOMarHuTHOE MOJie
Ipogheccuonanvno opuenmuposannvie 31eMeHmyl 4
lenenue anekmpomazHumnol uHOyKyuu. Buxpesoe anexkmpuyeckoe none. Aenenue camounoykyuu. MHoykmug-
HOCMb. DHepeUus MAZHUMHO20 NOas MOKA.
Pewenue 3a0au ¢ npogeccuoraibHou HanpasieHHOCMbio 2




Konmponvnasa paboma No3 «Macnummnoe none. IneKmpomacHUmMHAA UHOYKYUAY

roHa. Micnosnp30Banue nHTepdepeHiny B HayKe U TexHuke. Judpakuus ceera. Judpakuus Ha 1ieau B napaj-

Paszoen 4. Konebanus u 6011bl 20
Tema 4.1 Mexanuueckue|Codeprcanue yueonozo mamepuana: 6 OK 01
KOJIeOAHUS U BOJIHDL KonebarensHoe nBmxkenue. ['apmonundeckue kosedanusi. CB060HbIE MexaHnueckue kosiebanus. [IpeBparie- OK 02
HUE PHEPIUH NIPHU KoJiebaTeabHOM JIBHKEHUH. CBOOOAHBIE 3aTyXalolue MeXxaHn4eckue koyebanus. Marema- OK 04
TUYeCKU MassTHUK. [IpykuHHBIN MasTHUK. BeiHy)X1IeHHbIE MexaHn4yeckue kosebanus. Pezonanc. [lonepeu- OK 05
HbIE U TIPOJIOJIbHBIC BOJTHBI. XapaKTEPUCTUKU BOJIHBI. 3BYKOBBIE BOJIHBI. YIIBTPA3BYK U €T0 MIPUMEHCHUE OK 07 IIK 1.3,
Tema 4.2 Dnexkmpomae- |Codepacanue yueoHo20 mamepuana: 14 1.1.
numnole konebanus u  |(CBOOOHBIE AIEKTPOMAarHuTHEIE Kosiebanus. [IpeBparieHue s3Hepruu B KojiebaTenbHOM KoHTYpe. Dopmyna 6
6OIHbI TomcoHa. 3aTyxarolue 3eKTpOMarHuTHele Kojebanus. I'eHepatop He3aTyXamuX MEKTPOMarHUuTHBIX KO-
nmebanuii. BeIHYXIeHHBIE eKTpUYecKue KoaeOaHus. DIeKTPOMarHuTHOE MoJie Kak 0COObIi BUI MaTepHH.
(DNeKTpOMAarHUTHbIE BOJIHBL. CBOMCTBA EKTPOMAarHUTHBIX BOJIH. Bubpartop ['epria. OTKpeITHIN Kosle0aTenb-
HbI KOHTYp. M300perenue paauo A.C. IlonoseiM. [Tonsitue o paguocssasu. [Ipunnun paanocsssu. [Ipumene-
HUE JIEKTPOMArHUTHBIX BOJIH.
IIpogpeccuonanvho opuenmuposanwle 3J1eMeHN b 4
[ lepemennsiii mok. I enepamop nepemenno2o moka. EMkocmHuoe u uHOyKmugHoe COnpomueieHus: nepemerHHo-
eo moka. AkmugHnoe conpomusenenue. 3akon Oma 015 dneKmpudeckou yenu nepemenHo2o moka. Paboma u
MowHocmb nepemenroz2o moka. Pezonanc 6 anekmpuueckou yenu. Tpancgpopmamopuwl. Toxku vicoxotl uac-
momui. [lonyuenue, nepedaua u pacnpeoeieHue 31eKmpoIHepIUl.
\Pewenue 3a0au ¢ npogeccuonaibHol HanpasieHHOCHbIO 2
Koumponvnaa paboma Ne 4 «Konebdanusa u ¢0invr» 2
Pazoen 5. Onmuxa 20
Tema 5.1 IIpupooa cee- |Codepicanue yuebnozo mamepuana: 10 OK 01
ma Toueunblii ICTOUHUK cBeTa. CKOPOCTh paclpOCTPaHEHUsI CBETA. 3AKOHBI OTPAKECHUS U MIPEIOMIICHUs cBeTa. {4 OK 02
Conneunble u myHHbIe 3aT™MeHus. [Ipunnun [toirenca. [lonnoe otpaxkenue. Jlunsel. [locTpoenue nzoopaxe- OK 04
HUs B IMH3aX. PopMynna TOHKOH JIMH3BL. YBenuyeHue JInH3bl. [11a3 kak ontuyeckas cucreMa. Ontuyeckue OK 05
HpI/I60pLI. TeneckoInl. /1K 2.3, 1.3.
Ipogheccuonanvno opuenmuposannbvie 31emenmaol 2
Cuna ceema. OceewéHHOCMb. 3aKOHbI 0C8EUEHHOCU
\Pewenue 3a0au ¢ npogeccuonaibHou HanpasileHHOCMbIO 2
Vlabopamopmuwie padomeut. 2
Vlabopamopnas pavoma Ne 10. Onpenenenue nokasaresns NpeJoMISHUS CTEKIIa 2
Tema 5.2 Bonnosvie Coolepircanue yuedbnozo mamepuana: 8
ceolicmea ceema HNuTtepdepenius cBera. KorepeHTHOCTh cBeTOBBIX Nydeil. UHTepdepennus B Tonkux mieHkax. Kombsia Hero- |4




menbHBIX Mydax. Judpakunonnas pemerka. [loustue o ronorpadun. [onspuzanus nonepeynsix BoiH. [lo-
napuszanus ceera. JBoitHoe nmydyenpenomiuenue. [omapounsl. Jucnepcus ceera. Bunapbl n3nydenuii. Buasl
crieKTpoB. CriekTpbl ucnyckanus. CrnexTpsl noriomenus. CrexTpaiabHblii aHanu3. CoeKTpajabHble KIacChl
3Be3. YubrpaduosietoBoe nznydenune. MuppakpacHoe nznydenne. Pentrenosckue myau. Mx npupona u
cBoiicTBa. [1Ikana 371eKTPOMAarHUTHBIX U3JIydEHUN

Vlabopamopmuoie padomeot. 2
Vlabopamopnas paboma Ne 11 Onpenenenre JUIMHBI CBETOBOM BOJIHBI C TOMOIIBIO AU(PPAKITMOHHOM pemieT- |2
KH.
Koumponvnas paooma Ne 5 «Onmuxa» 2
Tema 5.3 Cneyuanvnas |Codeparcanue yueonozo mamepuaia: 2
meopusi omuocumenvHo-JIBUKEHUE CO CKOPOCThIO cBeTa. [locTynaTel TEOPUM OTHOCUTEIBHOCTH U CIIEACTBUS U3 HUX. 2
cmu MHBapuaHTHOCTb MOJIYIISI CKOPOCTH CBETa B BakyyMe. DHeprusi Hokosl. CBsi3b Macchl U SHEPTUU CBOOOJHOM
YACTHUIIBI. DJIEMEHTHI PEISITUBUCTCKON TUHAMHIKHU
\Pazoen 6. Keanmoeas gpusuxa 12
Tema 6.1 Keanmosasa  |Codepatcanue yuedonozo mamepuana: 4 OK 01
onmuxa KsanToBas runotesa [Inanka. TennoBoe n3nydenne. KopnyckynsipHo-BoHOBOU qyanu3M. PoTossl. I'unore- (3 OK 02
3a e bpoiins o BoaHOBBIX cBoMcTBax yactuil. CooTHOIIEHHE HeonpeaeneHHocTel [ eiizenbepra. [laBnenue OK 04
cBeTa. Xumnueckoe nerictsue ceeta. Onbrtel [1.H. Jlebenesa u H.M. BasuioBsa. OK 05
Ilpogheccuonanvno opuenmuposannwvie Inemenmol 1 OK 07
Domosghghexm. Ypasnenue Dunwmetina ons homosppexma. Brnewnuii pomoanexkmpuuecxuii s¢hgpexm. [IK 1.2,2.3.
\Buympenuuii pomosghgpexm. Tunwvt pomosnemenmos. Ilpumenenue pomosghgpexma
Tema 6.2 @uszuxa amo- |Codeprcanue yuedbHo20 mamepuaia: 6
ma u amomnozo adpa  |Pa3BuTHE B3MIISIOB HA CTPOCHUE BellecTBa. Moienu CTpOEeHUS aTOMHOTO siipa. 3aKOHOMEPHOCTH B aTOMHBIX |5
CIEKTpax BoAopoa. Saepuas monens aroma. Oneitel 3. Pesepdopaa. Monens aroma Boopoaa o H. bopy.
Ksantossle noctynarsl bopa. PamuoakTHBHOCTE. 3aKOH paIMOAKTUBHOTO pacnaaa. PaaroakTuBHbIE peBpa-
mieHusi. CrocoObl HAOMIOCHUS M perucTpaiuy 3apsHkeHHbIX yacTuil. DPdexT BaBunosa — YepeHkoBa.
Ctpoennie aroMHOTO sifpa. JlepekT Macchl, SHEprus CBSA3HU U YCTOMYHUBOCTh aTOMHBIX siiep. S epHbIe peaKkiuu.
DHEpPreTUYECKU BBIXO A/IepHBIX peakuuid. IckyccTBeHHash paJMOaKTUBHOCTS. JleneHue TsKeabIX siaep.
IlenHas saepHas peakuus. Ynpasisemas LelHas peakuus. SnepHsiii peaktop. TepMosaepHblil CHHTE3. DHEP-
rusi 3Be3/. [lonyueHne paagroakTUBHBIX M30TONOB U UX MpUMEHEHUE. bronornyueckoe neicTBUE paaroaKTHB-
HBIX U31y4eHHI. DIIEMEHTapHbIE YaCTULIbI
Ipogheccuonanvno opuenmuposannvie 31emenmaol 1
Vlaszepul. A0epnas snepeemuxa.
Koumponvnas paooma Ne 6 «Keanmosas puzuxa» 2
\Pazoen 1. Cmpoenue Bcenennoi 6




Tema 1.1 Cmpoenue Cooepocanue yuebHo20 mamepuana: 2 OK 01
Conneunoii cucmemovr  (CosTHEUHasl CHCTEMA: TUIAHETHI M MaJIble Tena, cuctema 3emiss—JlyHa OK 02
Tema 7.2 Deonoyus Cooeporcanue yueornozo mamepuana: 4 OK 03
Bcenennoii Crpoenue u 3Bosonus ConHua u 38€31. Knnaccuduxanus 38€31. 3BE3/1bI U HCTOYHUKU UX DHEP- 2 OK 04
run.l"anaktiuka. CoBpeMEHHbIE NPEACTABIECHUS O CTPOECHUU U 3BOIOIMH BeenenHoit OK 05
Vlabopamopnuvie padbomot. 2 OK 07
Vlabopamopnas pavoma Ne 12 OcHoBHBIC d5IeMeHTHI HeOecHOH cdeprl. HebecHbIe KOOpIMHATEI 2
Ipomercymounas ammecmayus (IK3amen)
Bcezo: 180







3. Ycnoust peanusamuu nmporpamMmbl 001eo0pa3oBaTeNbHOH AHCUUILUIMHBI

3.1. TpeboBanus K MEHHMAIBHOMY MATEPHAILHO-TEXHHYECKOMY 00eCIeYeHHIO

Peanmsamus mporpaMMbl IUCHUIUTHHBL TpeOyeT Hamuuus y4eOHOTro KabuHeTa
(pu3nku.
O0opynoBanue yueOHOTO KaOWHeTa:

1. Hudpoas naboparopus mo dusuke Ans yuuTedns;

Hudposas nabopatopust mo Gu3nke 1 YUCHUKA;

Becbl TexHUYECKHE ¢ pa3HOBECAMHU;

Kommnekr st 1abopaTopHOro MpakTUKyMa 1O ONTHKE;
Kommnekr s mabopaTopHOro MpakTHKyMa MO MEXaHUKE;
Kommnekr  jmist  nmaboparopHOro  MpakTUKyma 110
MOJIEKYISPHOH (hU3UKE U TEPMOIUHAMHUKH,

o 0k W™

1. Kommiekr  jmist  jmaboparopHOro  MpakTHKyma 110
EKTPUUECTBY (C TCHEPATOPOM);
8. Kommnekt s wu3yuyeHuss BO30OHOBISEMBIX HCTOYHHUKOB

SHepruu  (CONHEYHOM, BETPOBOH OJHEpruW, OMO-, MEXaHHYECKOH 1
TEPMOIJICKTPUICCKONIHEPIETHKH);

9. Amnepmerp n1abopaTopHBIi;

10. Bonsr™eTp nabopaTopHbIi;

11. Konopumerp ¢ Habopom KanopuMeTpHUECKUX Tel,

12. TepmomeTp 1abOPaTOPHBIH;

13. KoMrutext st u3ydenus OCHOB MEXaHUKHU, THEBMATHKH U
B0300HOBIISIEMBIX HCTOYHUKOB SHEPTUH;

14. Bbapometp-anepoun;

15. briok mutaHus perynupyemsii;

16. Be6-kamepa Ha MOJBWKHOM IITATHBE;

17. Buneokxamepa st paboThl ¢ ONTHYECKUME TPHOOpaMHU;
18. ['enepatop 3ByKOBOM;

19. ['urpomerp (mcuxpomerp);

20. ['py3 HaOOpHBIIi;

21. JluHamMoMeTp J1E€MOHCTPAMOHHBIN;

22. Kommekr OCY/Ibl J€MOHCTPAIIMOHHOM C
MIPUHAIICKHOCTSIMH,

23. MaHoMmeTp KXHUAKOCTHOM JEMOHCTPALMOHHBIN;

24. Metp neMOHCTpaIMOHHBIH;

25. Muxkpockomn 1eMOHCTpaliOHHBIIH;

26. Hacoc Bakyymublit KomoBckoro;

217. CTONMUK NOABEMHBIN;

28. [lITaTuB JEMOHCTPAIMOHHBIA (QH3NIECKHIA;

29. DNIeKTPOIINTKA,;

30. Habop neMOHCTpanMOHHBINA 110 MEXAHMYECKUM SBICHUSM,;
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31. Habop neMoHCTpannoHHbIN 0 AMHAMUKE BPAIATEIbHOTO
JBUKEHUS;

32. HaGop  nemoHCTpauuoHHBIN IO  MEXaHWYECKUM
KOJIEOAHUSIM;

33. Habop neMoHCTpaIMOHHBIN BOJTHOBBIX SBICHUH;

34. Benepko Apxumena,

35. Masruauk MakcBenna;

36. Habop Ten paBHOro o0bema;

37. Habop ten paBHoOil Macchl;

38. [Ipubop ans AeMOHCTpaluK aTMOC(EPHOTO JaBNEHNUS;

39. [Ipu3ma, HaKJIOHSAIOMIAACS C OTBECOM;

40. Pbiuar 1eMOHCTpAllMOHHBII;

41, Cocyzbl cooOiaronuecs,

42. CTakaH OTJIMBHOM JEMOHCTPAIMOHHBIN;

43. TpyOxa HptotoHa;

44, [[ap [Tackans,

43. Habop n1eMOHCTpamMOHHBIH 110 MONCKYJIAPHON (U3KMKE U
TEIJIOBBIM SBICHHUSM,;

46. Habop 1eMOHCTPaMOHHBIH 10 Ta30BBIM 3aKOHAM;

471. Habop xanumspos,;

48. TpyOxa amst eMOHCTpaly KOHBEKIUH B KUJKOCTH;

49. [{unuHApEl CBUHIIOBBIE CO CTPYTOM;

50. [Ilap ¢ xombIOM;

51. BBICOKOBOIBTHBIN HCTOYHHUK;

52. ['eneparop Ban-ne-I'paada;

53. Jlo3umerp;

4. KamepToHbI Ha Pe30HAHCHBIX SLIUKAX;

29. Kommiekr mpubOpoB W HPHUHAMIEKHOCTEH st
JIEMOHCTPAIH CBOHUCTB AEKTPOMArHUTHBIX BOJH;

56. Kommiekr mpuGoOpoB  mjis  W3Y4YEHUS  TPUHIMIIOB
pajmonpruemMa u pajuonepeaun;

57. Kommiexr mpoBoioB;

58. Marnur gyroo06pasHbliii;

59. Marsur nos0coBoi 1EMOHCTPALMOHHbIN;

60. MarmHa 31exTpodopHas;

61. MasTHUK 3J1€KTpOCTaTHIECKHUH;

62. Habop no u3y4eHnto MarHuTHOTo Mot 3eMJIH;

63. HaGop neMOHCTpanMOHHBIH MO MAarHUTHOMY  MOJIO
KOJBIIEBBIX TOKOB;

64. HaGop neMOHCTpaMOHHBIH MO MONTYIPOBOAHUKAM; 65.
Habop nemMoHCTpalOHHBI 0 TOCTOSHHOMY TOKY;

66. Habop meMOHCTpanMOHHBIN MO AIEKTPUUECKOMY TOKY B
BaKyyMe;
67. Halop neMOHCTpalMOHHBINA MO 3IEKTPOIUHAMUKE;
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68. Habop a1 1eMOHCTpanin MarHUTHBIX MOJIEH;

69. Habop 11 neMOHCTpaluu 3MeKTPUIECKUX MONeH;

70. Tpancdopmarop yueOHbII;

71. [Tanouka cTekIsIHHAL,

12. [Tanouka »00HUTOBAS;

13. [Tpubop Jlena;

4. CTpenKu MarHUTHBIE HA IITATHBAX;

75. CynraH 31eKTpoCcTaTHYECKHH;

76. [lITaTUBBI M30IMPYIOLIHUE;

7. ONeKTPOMarHuT pa3oopHBIN;

78. Habop neMoHCTpalUOHHBIA 10 TeOMETPUUECKOM ONTHKE;
79. HaGop nemoncTpainoHHbIN O BOJIHOBOI ONTHKE;

80. CrekTpockomn ABYXTpYOHBbIN;

81. Habop crekTpanbHbiX TPyOOK ¢ MCTOYHUKOM MHTAHMUS;
82. YcranoBka s usydenus Gporodpdexra;

83. HaGop nemonctparonnblii o nocrosxuoii [Inauka,

84. KoMmmuiekr HarmmsigHbIX HOCOOMH JUIS  MOCTOSIHHOI'O
UCIIOJIb30BaHUS;

85. Kommnekr moptpetoB amst odopmiueHus kabuHera;

86. KoMrmekT 1eMOHCTpalMOHHBIX Y4eOHBIX TaOIuIl.

[Ipn Hanuuuu HEOOXOAMMOTo OO0OpYAOBaHHS 3aHATUS MO (QU3MKE CIy4yasX B HEKOTOPBIX
MOTYT TIPOBOAMTHCS B HMMEIONIMXCS B 00pa3oBaTelbHOM MAcTepCKUX  OpraHU3aluu
M Ta00paTopusX.

3.2. HndopmannonHoe odecnedeHune odydeHus

1. Msxkumes I'.41., ByxoBues b.b., Corckuiit H.H. ®u3uka. 11 knacc. — M.:
IIpocsemenne, 2022.

2. Mskummes I'.41, Byxosnes b.b., Corckuit H.H. ®usuka. 10 kimacc. — M.: [Ipocsenienue,
2022.

3. DIIEKTPOHHBIC PECYPCHI:

http://fcior.edu.ru ,

http://fiz.1september.ru.

http://ege.edu.ru/

http://www.fipi.ru

http://www.100ege.ru

http://reshuege.ru/

4. KoHTpoab U OLEHKA Pe3yJbTaTOB OCBOCHHS AMCUHILIHHDI

KoHTposib W oONEHKAa pacKpLIBAIOTCS 4€pe3 YCBOCHHbIC 3HAHUA M NPHOOPETEHHBIE
o0ydJaromumMucs yMEHHS,  HampaBleHHble  Ha  (QOopMHpOBaHHE  OOMUX WU
npodeccuoHanbHbIX ~ KoMmmeTeHIud.  KoMmmeTeHUWM JOMKHBI  OBITh  COOTHECEHBl  C
NPEAMETHBIMU pe3ylbTaTaMu. JIJisl KOHTPOJIsl U OLIEHKH Pe3yJbTaToOB 00y4YEHHS MPENojaBaTelb
BbIOMpaeT (opMbl M METOABl C Yy4eToM TpodeccuoHanu3anud o0yyeHHs IO MpOTrpaMme
JTUCUUTLUIAHBI.



http://fcior.edu.ru/
http://fiz.1september.ru/
http://ege.edu.ru/

Ko 1 HauMeHoBaHMe
opMupYyeMbIX KOMIETEHIHI

Pa3gen/Tema

Tun oueHoYHBIX
MEpONpHATHH

OK 01. Bribupatsb criocoOst
pemieHus 3a1a4
podeccuoHaTbHON
MESTETbHOCTH MPUMEHUTENBHO
KPa3TMIHBIM KOHTEKCTaM

Pazmen 1. Temsr 1.1, 1.2, 1.3

Pazmen 2. Temnl 2.1., 2.2, 2.3.
Paznen 3. Temb1 3.1, 3.2, 3.3, 34,
3.5.

Pa3nen 4. Temsr 4.1., 4.2.
Pa3men 5. Tems! 5.1., 5.2., 5.3.

Pp3act 01 Toui Pl s 6429 1.3
Pazmen 7. Temsr 7.1., 7.2.

- YCTHBII OTIPOC;

- (DpOHTATBHBIH OMPOC; -
OLIEHKA
KOHTPOJIbHBIX PA0OT;

- HaOMIOIeHNE 32
X0JIOMBBITIOJTHCHUS
1a00paTOPHBIX PaboT; -

OK 02. Ucnons30BaTh
COBPEMEHHBIE CPECTBA
[OMCKa,

AHAIN3a U UHTEPIPETALNN
MH(pOpMAaLU 1

MH(MOpMAIMOHHBIE

TCXHOJIOTUH

Pa3men 2. Temn 2.1, 2.2, 2.3.
Paznen 3. Temsr 3.1, 3.2, 3.3,
3.4., 3.5.

Pa3nen 4. Temsr 4.1., 4.2.
Pa3men 5. Tems! 5.1., 5.2., 5.3.
Pasznen 6. Temer 60.1., 6.2.

Pasmen 7. Temer 7.1., 7.2.

OIICHKA BBITIOJHCHHS
1a00paTOpPHBIX paboT;

- OIICHKA MPAKTHIECKIX
paboT (pereHus
KAueCTBEHHBIX,
pacUETHBIX,
po¢heCcCHOHATEHO
OpHEHTHPOBAHHBIX

OK 03. [InanupoBars u
peaTM30BbIBaTH COOCTBEHHOE
npodeccuoHaIbHOE U
TMYHOCTHOE PA3BUTHE,
peNpPUHUMATEIBCKYIO
e TETLHOCTD B
npodeccuoHanbHOM cdepe,
ICTIOJTB30BATh 3HAHUS 110
(brHAHCOBOW IPaMOTHOCTHU B
Pa3TUYHBIX )KU3HEHHBIX
CUTYalHUsIX

Pazmen 1. Temsr 1.1, 1.2, 1.3
Pazmen 2. Temnl 2.1., 2.2, 2.3.

Paznen 3. Temer 3.1, 3.2, 3.3,
3.4., 3.5.

Pazmen 7. Temsr 7.1., 7.2.

3aay);

- OIlEHKa
TECTOBBIX
3aJaHM;

- HaOI0IeHHE 33 X0J0M
BBIIIOJIHEHUS
WHIUBUTYaTbHbBIX
IIPOEKTOB U OIICHKA
BBIIOHEHHBIX

OK 04. D dextuBHO
B3aUMO/ICHCTBOBATh U
paboTaThB KOJIEKTHBE U
KOMaH/Ie

Pa3men 1. Temsr 1.1, 1.2, 1.3
Pazmen 2. Temsl 2.1., 2.2, 2.3.

Paznen 3. Temer 3.1, 3.2, 3.3,
3.4., 3.5.

Pa3nen 4. Temsr 4.1., 4.2.
Pa3men 5. Tems! 5.1., 5.2, 5.3.
Pazmen 6. Temsr 6.1., 6.2.

POEKTOB;

- OLICHKA BBITOJHEHHS
TOMALTHUX
CaMOCTOSTENbHBIX PaboT;

- HaOIroeHue u
OLICHKAPEHICHUS KEUC-

OK 05. OcymiecTBiiTh YCTHYIO
1

[MMCbMCHHYI0O KOMMYHHUKAIMIO

Ha

TOCYJIapCTBEHHOM SI3bIKE
Poccuiickour Oenepanuu ¢

31

Pa3men 1. Temsr 1.1, 1.2, 1.3

Pazmen 2. Temn 2.1, 2.2, 2.3.
Paznerr 3. Temsr 3.1, 3.2, 3.3,
3.4., 3.5.

Pa3nen 4. Temsr 4.1., 4.2.
Pa3nen 5. Temn1 5.1., 5.2, 5.3.

3aj1ad;

- HaOMio/IcHIE U
OLICHKA/IEIOBOM UIPBbI; -

DK3aMCH



COLIMANBHOTO M KYJBTYPHOTO
KOHTEKCTa

Pasnen 6. Temer 6.1., 6.2.
Pasznen 7. Temer 7.1., 7.2.

OK 07. CozeticrBoBath
COXPaHEHUIO OKPYKaKoLeH
Cpejibl, pecypcocOepexeHuio,
MPUMEHSTH 3HAHHA 00
M3MEHEHUH KIMMATa,
MPUHIUIIBIOEPEKITNBOTO
Mpou3Bo/ICTBA, 3QPEKTUBHO
JIEICTBOBATH B UPE3BBIYANHBIX

Paznen 1. Temnr 1.1., 1.2, 1.3
Paznen 2. Temnr 2.1., 2.2, 2.3.
Paznen 3. Tevw1 3.1, 3.2, 3.3,
3.4., 3.5.

Pasnen 4. Temer 4.1., 4.2.
Pasmen 6. Temsr 6.1., 6.2.

Pasmen 7. Temsr 7.1., 7.2.

pabouero mecra s
pPaboThl HA TOKAPHBIX
CTaHKaX

CUTYaIUsIX
T11IK 1.1. Pasznen 3. Temn13.1, 3.2, 3.3,
OcCyliecTBIsATh 3.4,3.5.

MOJATOTOBKY U

00CITy’)KUBaHHE

T1IK 1.2.
OcCyliecTBIATh
MOJTOTOBKY K
MCII0JIb30BaHUIO
WHCTPYMEHTA U
OCHACTKH JJIs
paboTHI Ha
TOKapHBIX CTaHKaX

Pasnen 3. Temn13.1, 3.2, 3.3,
3.4,3.5.

I1K 1.3 Onpenensth
[10CJIE10BATEIbHOCTD
1 OIITUMAaJIbHBIC
PEXKUMBI 00pabOTKU
[Pa3JIUYHBIX U3/ICTUN
Ha TOKapHBIX CTaHKax

Paznen 3. Tems13.1, 3.2, 3.3,
3.4,3.5.

[1K 2.3. Pa3zpabarbiBaTh
VIIPABIISIONIHNE
MPOTPAMMBI C
MPUMEHEHUEM CUCTEM
ABTOMATHYECKOTO
MPOTrPaMMHUPOBAHUS,
CUCTEM
ABTOMATHU3UPOBAHHOTO
MPOCKTHPOBAHUS U
CUCTEM

Pasznen 3. Tems13.1, 3.2, 3.3,
3.4,3.5.
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