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AHITIOO

1. IACIIOPT PABOYEMN INPOI'PAMMBI OBIIIEOBPA3OBATEJILHON
YYEBHOU JUCIUAIIJIMHBI

1.1. O61acTh IPMMEHEHUS] TPOTPAMMBI

PabGouas mnporpamma 1o o00IIE00pa30BaTEIBLHON y4E€OHOW JHUCIMILIMHE
«@u3uKka» cocTaBlieHa Ha OCHOBe TpeboBaHuil denepaibHOro0 rocy1apcTBEHHOTO
00pa3oBaTeIbHOTO CTaHJApPTa CPEIHEro OOIIEro 00pa30BaHUs U SIBJISETCS YacThIO
IPOrpaMMbl TOJATOTOBKHM CHEIMATMCTOB CPEIHEr0 3BEHA IO CIEIHAIBLHOCTSIM
CIIO:

09.02.09 Be6-pa3zpaboTka

(ko) (HaumeHoBaHKE CrIeHUAIBHOCTH / TIpodeccH)

1.2. Heap 00meoOpa3oBaTe/ibHON Y4eOHOW NMCHUIJIMHBI U IUIAHUPYeMble Pe3yJbTaThl
OCBOCHHS TUCHHILJIMHBI:

1.2.1. Heau AMCUMIIIMHBI:

Conepxanue mnporpaMMmbl 00IIeoOpa3zoBaTeNbHON AMCHUIUINHB DHU3MKa HampaBieHO Ha
JOCTUKEHUE CIEAYIOIINX LEeei:

 (opmupoBaHuE Yy OOYy4YalOIIMXCSl YBEPEHHOCTM B LEHHOCTH 0OOpa3oBaHUs, 3HAUYUMOCTH
¢u3nyecKkux 3HaHUM A8 COBPEMEHHOrO  KBAJU(UIMPOBAHHOIO  CIIELUAIMCTa  IPU
OCYIIIECTBICHUU €ro NPO(heCcCHOHATBHON AeSITEIbHOCTH;

- (popMupoBaHUE ecTeCTBEHHO-HAYYHOH IPaMOTHOCTH;

* OBJIQJICHUE CHEIU(PUISCKON CUCTEMOMN (PU3HYECKUX IMOHATHI, TEPMUHOJIOTMEH U CHMBOJIMK OH ;
* OCBOCHHE OCHOBHBIX (DM3UYECKUX TEOpUil, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIaJICHUE OCHOBHBIMU METOJAMU HAYYHOT'O TMO3HAHHS MPHUPOABI, UCIOIB3YEMBIMHA B (DU3HKE
(nabmroeHue, onucaHue, M3MepeHne, BhIABUKEHNE THITOTE3, ITPOBEACHHUE IKCIIEPUMEHTA);

OBJIAJICHUE YyMEHUSIMU 00pabaTbiBaTh JaHHBIE SKCIEPUMEHTA, OOBSICHITH TIOJyUYCHHBIC
pe3yNbTaThl, yCTAHABIUBATh 3aBUCUMOCTH MEXAY (U3NYECKUMHU BEIMUYMHAMH B HAOIIOZaeMOM
SIBJICHUH, JIENATh BHIBOJIbI;

- popMUpOBaHUE YMEHHUS peliaTh (PU3HUUECKUE 3a/1a4l Pa3HBIX YPOBHEH CII0KHOCTH;

* pa3BHUTHE TMO3HABATEJIBHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIMOCOOHOCTEH B
nporiecce NpuoOpeTeHusl 3HaHUN C UCIIOJIb30BAHUEM PA3TUYHBIX

UCTOYHMKOB MH(OpPMALIMM U COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHH; yMeHUi
dbopMynrpoBaTh M OOOCHOBBIBATH COOCTBEHHYIO MO3ULUIO MO OTHOMICHUIO K (hU3HUECKOU
nH(pOpMaIUH, TOy4aeMOU U3 Pa3HBIX HCTOYHUKOB;

* BOCIIUTAHHE YYBCTBA TOPJIOCTH 32 POCCUNCKYIO (PU3UUYECKYIO HAYKY.

OcBoenue kypca O/ «®u3uka» npeanosaraeT peleHue caelyolux 3a1ay:

npuoOpeTeHne 3HaHWKW O (yHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX, JEKAIIUX B OCHOBE
COBpEMEHHOW (PHU3NYECKONW KapTUHBI MHpA, MPUHLUIOB JIEHCTBHUS TEXHUUYECKUX YCTPOHCTB U
MIPOM3BOACTBEHHBIX MPOIIECCOB, O HAN0O0JIEe BAKHBIX OTKPHITUAX B 007aCTH (PU3UKH, OKA3ABIINX
OTIpeeNsIIoNIee BIUSHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTUH,

* TOHMMaHue (U3MUECKOU CYIIHOCTU SBJICHHUM, MPOSBISIFOIIUXCS B pPaMKaxX MPOU3BOACTBEHHOM
NeSITENIbHOCTH;

OCBOCHHE CIIOCOOOB HCIOJIb30BAHUS (U3NYECKUX 3HAHUM Il pElIeHUs MPAKTUYECKUX H
npo(ecCHOHaNbHBIX  3a/lay, OOBSCHEHUS SBICHUH TPUPOABI, IPOU3BOJACTBEHHBIX H
TEXHOJIOTUYECKUX TIPOIECCOB, TMPUHIIMIIOB JEHCTBUS TEXHUYECKUX MPHOOPOB M YCTPOHCTB,
obecrieueHuns: 6€30MacHOCTH MPOU3BOACTBA U OXPaHbl TPUPOJIBI;

- (popMUpOBaHUE YMEHUU peIIaTh y4eOHO-TPAKTHUUECKHE 3aauu (PU3UIECKOTO COMEpKAHUS C
y4€ToM IpodeccuoHaNbHON HATPaBICHHOCTH
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AHITIOO

npuoOpeTeHre OmblTa IO3HAHUS M CaMOIIO3HAHWSA; YMEHUH CTaBUTh 3aJauyd U peulaThb
po6eMBbl ¢ y4ETOM PO ECCHOHAILHON HAMIPaBICHHOCTH,

- (popMHpOBaHUE YMEHUI UCKaTh, aHAJIM3UPOBATh U 00pabaThIBaTh (PU3HUECKYI0 HH(OPMALUIO C
ya€ToM podeccCOoHaTbHON HAITPABICHHOCTH

HOATOTOBKAa OOYyYalOIIMXCsl K  YCHEIIHOMY OCBOGHMIO JUCHMIUIMH M MOJIyJeH
npopeCcCHOHATIBHOIO LHKIA: (OPMUPOBAHHME Yy HHUX YMEHMH U ONBITa JEATEIHbHOCTH,
XapaKTepHbBIX U TpodeccHii / JOMKHOCTeH CIyKalMX WM CHENUaTbHOCTEH, MOJIyyaeMbIX B
podeCCHOHALHBIX 00Pa30BaTEIbHBIX OPraHU3AIIMSIX;

MOJArOTOBKAa K  (OpPMHUPOBAHHMIO OOIIMX  KOMIIETEHIMH Oyayllero cCroeunuaiucTa:
camMooOpa3oBaHHUsl, KOMMYHHUKAIlUU, TPOSBICHUS TI'PaXTAHCKO-MATPUOTUYECKON MO3ULINH,
COTPYIHHYECTBA, NPHHATUS PpEUICHWH B CTAaHZAPTHOM M HECTaHIAPTHOW CHUTYalHsX,
MPOCKTUPOBAHUS, MPOBEACHUS (PU3MUECKUX U3MepeHHuid, >PQPeKTHBHOTO U 0e30MmacHoro
UCIIOJIb30BAHUS PA3NIMUHBIX TEXHUYECKUX yCTPOMCTB, COOMIONIEHUS MPAaBWII OXPAaHbI TPyAa MpH
pabore ¢ puznuecKkuMu TpudopamMu U 000PyTOBAaHUEM.

OcobeHHOCTh (hOpMUPOBAHMS COBOKYIHOCTH 3aJay H3ydyeHUs QU3UKU U1 CUCTEMBI CPEIHEro
npodeccuoHanbHOro  00pa3oBaHMS — 3aKilO4aeTcss B HEOOXOAMMOCTH  peaju3aluu
po(ecCUOHANBHON  HANpPaBJIEHHOCTU peLIaeMbIX 3aJad, Yy4ué€ra ocoOeHHocTell cdepsl
NeSITENbHOCTU OYAYIIMX CHELMAINCTOB.

B pesynbpTaTe 0CBOSHUS JUCHMILIMHBI 00y4aromuiics JOJDKEH 3HATh!

* CMBICJI HOHATUI: (U3HUECKOE SBJICHUE, TUIIOTE3a, 3aKOH, TEOpHUs,

BEILIECTBO, B3aMMOEHCTBUE, AJIEKTPOMArHUTHOE I0Jie, BOJHA, (DOTOH, aTOM, aTOMHOE SApO,
MOHU3UPYIOIINE U3ITy4eHUS,

CMbICA (U3NYECKUX BEIMYUH: CKOPOCTh, YCKOpPEHHE, Macca, CHujla, HMIYJbC, pabora,
MEXaHWYecKass DdSHEeprusi, BHYTPEHHSS DSHeprus, abcCoJIOTHAas TeMmIlepaTypa, CpeaHss
KMHETHYECcKasi JHEpIrusl YaCTHI] BEIIECTBA, KOJIUYECTBO TENJIOTHI, 3JIEMEHTAPHBIN AMEKTPUUECKUIA
3apsn;

* CMBICII (PU3MUYECKHX 3aKOHOB KJIACCHYECKOH MEXaHHKH, BCEMUPHOTO TATOTEHUS, COXpaHEHHS
SHEPruu, UMITyJIbCa U JIEKTPUUECKOTO 3apsiia, TePMOAMHAMUKH, SJIEKTPOMArHUTHON MHIYKIIUH,
dhoTorpdexra;

* BKJIaJl POCCHMCKUX M 3apyOCKHBIX yYEHBIX, OKa3aBIIMX HauOOJbIIee BIMSHUE HAa pa3BUTHE
¢bu3nky;

B pesynbpraTe 0CBOEHUS JUCHMILIMHBI 00y4aroIuiics 1ODKEH YMETh:

* IPOBOIUTH HAOIIOACHNS, NTAHUPOBATH U BBIIOJIHATH SKCIIE€PUMEHTHI,

* BBIIBUTATh THIIOTE36I U CTPOUTH MOJIEIIH,

* NIPUMEHATh MOJyYEHHbIE 3HAHUA MO (GHU3UKE JJI OOBSICHEHUS Pa3HOOOPA3HBIX (HU3MUECKUX
SIBJICHUH U CBOWCTB BEILIECTB;

* IPaKTUYECKH UCIOJb30BATh (HU3NUECKUE 3HAHMUS,;

* OLIEHUBATh JOCTOBEPHOCTh ECTECTBEHHO-HAYYHON MH(POpMALIUK;

UCIOJb30BaTh NPUOOPETECHHbIE 3HAHMS M YMEHHMS [JIsI pPEUICHMs] NPAaKTUYECKUX 3aaay
MOBCEAHEBHON KU3HHM, OOecrnedeHus: 0e30MacCHOCTH COOCTBEHHOW >KH3HH, PallMOHAIBHOTO
IPUPOIONONB30BAHUS U OXPAHbl OKPY’KAIOLIEH Cpelbl.

* OIUCBIBATh U OOBSICHATH (PM3MUECKHUE SBJICHUS U CBOICTBA TEJ: CBOWCTBA ra3oB, KUAKOCTEH U
TBEPABIX TeJ; SJIEKTPOMArHUTHYIO HHAYKIHMIO, PACHPOCTPAaHEHUE 3JIEKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOICTBA CBETa; U3JIyUE€HUE U MOIJIONIEHHE CBETa aTOMOM; (hoTOr(h(HeKT;

* OTJINYaTh TUIOTE3bl OT HAYYHBIX TEOPHIL;

* JIefaTh BBIBOJIbI HA OCHOBE KCIEPUMEHTAJIbHBIX JaHHBIX;

* IPUBOJIUTH NPUMEPHI, TOKA3BIBAIOIINE, YTO: HAOIIONECHUS U SKCIIEPUMEHT SIBJIAIOTCS OCHOBOM
JUIL BBIIBUOKCHUS THIIOTE3 M TEOPHUH, IMO3BOJSAIOT MPOBEPUTh HCTUHHOCTh TEOPETUUECKUX
BBIBOZIOB; (pu3HUECKasi TEOpUsl JAaeT BO3MOXXHOCTb OOBSICHATh M3BECTHBIC SIBJICHUS MPUPOIBI U
Hay4yHble (haKThI, IPEICKA3bIBATh €Ie HEN3BECTHBIC SBICHMUS;

Pa6ouas nporpamma o o6meodpaszopaTenbHON yueOHOH qucnuminne «Puznka» Crp. 4 u3 33

«AKageMHYECKUH

KOJIJIC K

CrenpansHocTb «09.02.09 Bebd-pa3paboTka

CocraBurenb bubuk E. A.



AHITIOO

NPUBOAUTH MPHUMEPHl MPAKTHYECKOTO0 HCIOJIb30BaHUA (PU3MUECKUX 3HAHUN: 3aKOHOB
MEXaHUKH, TEPMOJMHAMHKMA U DIIEKTPOAMHAMUKH B OHEPreTUKE, pa3JIUYHBIX BHUJIOB
ANEKTPOMArHUTHBIX U3TYyYEHUN JIS1 pa3BUTHS PAJANO M TEJICKOMMYHHUKAIIUA, KBAHTOBOH (pU3UKH
B CO3/IaHUU SJICPHOI SHEPreTHKH, JIA3EPOB;

* BOCHPUHUMATh U Ha OCHOBE IOJIy4YE€HHBIX 3HAHUN CaMOCTOATEIBHO OIIEHUBATh WH(OPMAIIHUIO,
coneprkaiyrocs B cooomenusix CMU, MHTepHeTe, HaydHO-TIONYJISIPHBIX CTaThsIX.

- IPUMEHSTH MOJTYYCHHbIE 3HAHUS [Tl pelieHnus (PU3NUecKuX 3a1ad;

* ONPENeNATh XapakTep GU3MIECcKoro mpoiecca no rpaduky, tadbmmue, Gopmyne*;

U3MEpATh P (PU3MUECKHX BEJIUYMH, IMPEICTaBIsAs pe3ysbTaThl U3MEPEHUH C y4eTOM HX
MTOTPEIIHOCTEN.

1.3. Mecto o00meoOpa3oBare/ibHOM y4eOHOH JHCHMIUIMHBI B CTPYKType HNPOrpamMMbl
NMOJATOTOBKH CIENHMAJMCTOB CPe/IHEro 3BeHa:

JucuunnuHa «®Pu3nka» BXOAUT B cocTaB IpeaMeTHOH obmactu 9.4. EcrecTBeHHbIE HAayKH
dI'OC COO u O6meobdpazoBaTenbHas MOArOTOBKa/ba3oBble TUCITUTIIMHBI
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1.4. Pe3yabTaTsl 0cBOeHHs 001Ie00pa3oBaTe/ibHON yueOHOH AucuunanHbl B cooTBeTcTBHN ¢ PT'OC CIIO n Ha ocHoBe PI'OC COO
JlucrumarHa BXOJHUT B 00IIC00pa30oBaTEIbHBIA UK U OTHOCUTCS K 0a30BBIM 00Ie00pa30BaTEIbHBIM JUCIUILIMHAM CpeaHEro (IOJHOr0) OOIIero
0o0pa3oBaHMs U HaNpaBiieHa Ha POPMHUPOBAHKE OOIIUX KOMITCTEHIIHA.

Kon u HanmmenoBanue
bopMUPYEMBIX KOMIIETCHIIUNA

[Inanupyemsble pe3ysIbTaTbl OCBOCHUS JUCLUILINHBL

Oo0mmel

JucuuninHapHbie?

OK 01. Bribupath ciocoOsI
pelieHus 3a1a4
npo¢eccuoHaIbHON
JeATeTbHOCTH IIPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM

B yacTn TPYAOBOI'0 BOCIIUTAHUA:

- TOTOBHOCTB K TPY/ly, OCO3HAHHE [IEHHOCTH
MacTepcTBa, TPYAOTIO0uE;

- TOTOBHOCTB K aKTUBHOHU JIEATEILHOCTH
TEXHOJIOTUYECKOU U COI[MAJIbHON HAPaBJIEHHOCTH,
CIIOCOOHOCTh HHUITUUPOBATD, IIJIAHUPOBATh U
CaMOCTOSITEJIbHO BBINOJHATH TAKYIO JE€SITEIbHOCTD;

- MHTEPEC K pa3IMuHbIM chepam npodeccroHaTbHON
ACATCIbHOCTHU,

OBJ1aieHUE YHUBEPCATbHBIMH Y4e0HbIMH
NMO3HABATEJbHBIMHU 1eHCTBUSIMHU:

a) 0a30BbIe JOTHYECKHE JTeHCTBHA:

- CaMOCTOATENBbHO (OPMYIUPOBATH U
aKTyaJIM3UpOBaTh NPOOIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

- YCTaHaBJIUBATb CYHIGCTBGHHLIﬁ IIPpU3HAK UJIN
OCHOBAaHUA OJIs1 CPaBHCHMUA, KJ'IaCCI/I(l)I/IKaIII/II/I n

- chopMUpOBaTh MPEACTABIECHUS O POJIU U MECTe
GU3MKH M acCTPOHOMUM B COBPEMEHHOM Hay4HOU
KapTUHE MHUpa, O CUCTEMOOOpasyrouie ponu Gpu3snKu
B DPa3BUTHUM €CTECTBEHHBIX HayK,
COBPEMEHHBIX TEXHOJIOTHMH, O BKJAZe POCCHHCKUX U
3apyOeKHBIX Y4YEHBIX-(DU3UKOB B pa3BUTHE HAyKU;
MIOHUMaHHE (PU3MUECKOM CYIIHOCTH HaOJII01aeMbIX
SBJICHUH MMKPOMHpa, MaKpoOMHpa M Meramupa;
MOHMMaHHWE POJIM AaCTPOHOMHMHM B TMPAKTUUECKON
NeSITeIbHOCTH YeJoBeKa U JajbHEWIeM Hay4dHO-
TEXHUYECKOM  pa3BUTHH,  poimd  (GU3UKH B
dbopmupoBaHun  Kpyrozopa H  (yHKLIHOHAJIbHOMI
IPaMOTHOCTH 4eJIOBeKa JJIsl pelIeHUs MPaKTHUECKHX
3ajay;

TEXHUKU U

- copMHUpOBaTh YMEHHUS pelIaTh PacUETHbIE 3a1a4H C
SBHO 3aJJaHHOM (U3UYECKOM MOJENbIo, HCIOIb3Ys
¢du3nUecKue 3aKOHbI ¥ PUHLIUIIBI; HA OCHOBE aHAJIN3a
yCIIOBUSL 3aJaud BBIOMpAaTh (PU3UYECKYI0 MOJEIb,
BBIICJIATh  (pu3nyeckue BENIMYMHBI U (HOpMYJIHI,
HEOOXOIUMBIE JIJIsSI €€ PELIeHUs, IPOBOANUTH PacueThl U

1 Yka3siBatoTcst (popMupyeMble JUUHOCTHBIE U MeTanpeaMeTHbie pe3yibTaThl n3 ®I'OC COO (B nocnenueii pegakuuu ot 12.08.2022) B OTriarosHo it

dbopme

2 JlucuunianHapHble (IPeAMETHBIE) PE3YJIbTaThl YKa3bIBAIOTCS B COOTBETCTBUM ¢ MX NMOJHBIM nepedneM Bo PI'OC COO (B nocnenHel pegakiuy ot
12.08.2022 nnst 6a30BOr0 U yriTryOJICHHOTO YPOBHS 00Yy4eHUs




0000111cHNS;

KHU3HCHHBIX HpO6J’ICM

npobiem;

KPUTEPUU PELICHHUS;

YCIIOBUSIX;

- OIpPeaACATh HECIN ACATCIIbHOCTH, 3a1aBaTh
napaMETpbl U KPUTCPUU UX JOCTUKCHUA,

- BbIAIBJIAATbD 3dKOHOMCEPHOCTU U IMTPOTUBOPCHHS B
paccMaTpuBaCMBbIX SIBJICHUX,

- BHOCUTDb KOPPCKTHUBLI B ICATCIIbHOCTL, OHCHHUBATDH
COOTBCTCTBUC PE3YJIbTATOB LCJIAM, OLICHUBATh PHCKHU
HOCJIGI[CTBI/Iﬁ ACATCIIbHOCTH,

- pa3sBUBATh KPCATUBHOC MBIINIJICHUC ITPU PCHICHHUN

0) 0a30BbIe HCCJIE0BATEIbCKIE AeHCTBUS:

- BJIaJIETh HAaBBIKAMH Y4€OHO-HCCIIEA0BATEIbCKON 1
HpOGKTHOfI ACATCIIbBHOCTH, HABbIKAMH Pa3pCIICHUS

- BBISIBJISITh IPUUNHHO-CIIEICTBEHHBIE CBSI3U U

aKTyaJu3upoBaTh 3aJ1auy, BbIIBUTaTh TUIIOTE3Y €€
PEILIEHUS], HAXOAUTb apIYMEHTBI UL JJOKa3aTeJIbCTBA
CBOMX YTBEP:KJICHHM, 3aaBaTh IapaAMETPhI U

- AHAJIM3UPOBATH MMOJTYYCHHBIC B XOC PCIICHU A
3ala4u pe3yJIbTaThl, KPUTHYCCKHU OLCHUBATh UX
JAO0CTOBCPHOCTb, IPOrHO3UPOBATH N3BMCHCHHEC B HOBBIX

- YMCTb IEPCHOCUTH 3HAHUS B ITIO3HABATCIIBHYIO U
IMPAKTUYIECKYIO obnactu KUBHCACATCIIBHOCTH,

OIICHUBATh PEAIBHOCTh IOJIYYEHHOrO 3HAYCHUSA
(GU3NYEeCKOi  BEIMYWHBL, pelaTh KadyeCTBEHHbBIC
3aJla4M, BBICTpaWBasl JIOTHUYECKH HEMPOTHBOPEUHUBYIO
[IETIOYKY PACCYXKJEHHM C ONOpOM Ha HW3y4YCHHBIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBIICHUS,

- BI1aaCTh OCHOBOIIOJararomyumMun (I)I/I?;I/I‘-ICCKI/IMI/I
HNOHATUSMU M BEJIMYMHAMH, XapaKTepU3yIOIIUMHU
¢usnueckue IIPOLIECCBI
MEXaHUYCCKUM JBHXCHUEM, B33HMOI[€I>1CTBPICM TCII,
MEXaHMYECKUMH KOJeOaHUSIMH M BOJHAMHU; aTOMHO-

(CBsI3aHHBIMU c

MOJIEKYJIIPHBIM CTPOCHUEM BEIIECTBA, TEIJIOBBIMU
MPOLIECCAMM; IEKTPUYECKUM M MArHUTHBIM MOJISIMH,
ANEKTPUUECKUM TOKOM,
KOJIEOAHMSIMHA M BOJIHAMM, OITHYECKHMHM SIBIICHHUSIMHU,
KBAaHTOBBIMHU  SIBJICHUSIMHU, CTPOCHHEM aroMa U
aTOMHOTO  siipa, PaJWOaKTHUBHOCTBIO); BIIAJICHHUE
OCHOBOITOJIar alO MU aCTPOHOMUYECKUMH
MMOHSATHUSIMH, MTO3BOJISIOITAMHA XapaKTepru30BaTh
MPOLIECCHI, MPOUCXOASAIIME Ha 3BE31AaX, B 3BE3IHBIX
CUCTEMAX, B MEXKIAIAKTUYECKOW Cpeae; IBHKEHUE
HeOECHBIX TeJI, BOJIIOINIO 3Be3/ U BceeneHnoit;

QJICKTPOMAriHUTHBIMHA

- chopMupoBaThH yMEHUs MIPUMEHSTh
OCHOBOIIOJIATAIOIINE  ACTPOHOMUYECKUE  TOHSTHS,
TEOpUM M 3aKOHBl JJIs1 aHajiu3a U OObSICHEHUs
(bU3NYECKUX MPOLIECCOB, TPOUCXOASIINX HA 3BE3/aX, B
3BE3HBIX CHCTEMaX, B MEXKraJJaKTHUYEeCKOH Cpere,
NBIDKEHUST ~ HEOECHBIX TEJ, OBOJIONUU 3BE3 H
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- YMETh HHTEIPUPOBATH 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00JIacTeH;

- BBIABUT'aTb HOBBLIC HACH, ITpEAJIaraTb OPUruHaJIbHbIC
moaAxXoAbl U PCHICHUA,

- CIOCOOHOCTH MX UCIOJIb30BaHUS B
IIO3HABATEJILHON U COLUAIIbHOM IIPAKTUKE

Bcenennoii;

- BJIaJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPHUSIMU
(3axoH BcemupHoro Tsarotenus, 1, I u 11 3akoHbI
HproToHa, 3aKOH COXpaHEHUS MEXaHUYECKOW SHEPTrHH,
3aKOH COXPaHEHUS UMITYJIbCa, ITPUHITUIT
CYIEpPIO3UIIUN CUJI, IPUHLIUI PABHOIPABHOCTH
WHEPIUATbHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-
KHHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, Ta30BbIE
3aKOHBI, TIEPBBII 3aKOH TEPMOIUHAMHUKH; 3aKOH
COXpaHEHUsI JIEKTPUIECKOTO 3apsiia, 3akoH Kysona,
3akoH OMa /Il yyacTka I11ernu, 3akoH Oma 715 TTOJTHOM
AIIEKTPUYECKOM LieH, 3aKoH J[xkoyns - JIeHua, 3akoH
AIIEKTPOMArHUTHON MHIYKIIUH, 3aKOH COXpaHEHUs
SHEPruH, 3aKOH MPSAMOJMHEHHOT0 pacIpOCTpaHEHHUS
CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MPETIOMIICHUS
CBETa; 3aKOH COXPAaHEHHS SHEPI'UH, 3aKOH COXPaHEHUS
MMITYJIbCA, 3aKOH COXPAaHEHHS AJIEKTPUUYECKOT0 3apsia,
3aKOH COXPaHEHHUsI MaCCOBOT0 YUCJIa, MOCTYIaThl
bopa, 3akoH pagnoakTUBHOTO paciiajzia); yBEpEHHOE
HCIOJIb30BAHUE 3aKOHOB U 3aKOHOMEPHOCTEH Mpu
aHanu3e (U3NYECKUX SBJICHUHN U ITPOIIECCOB

OK 02. Ucnonp3o0BaTh
COBpPEMEHHBIE CPEe/ICTBA ITOUCKA,
aHaJM3a U UHTEPIPETaLuu
uH(popManuu, u
MH(GOPMAIIMOHHBIE TEXHOJIOT U
JUIS BBIIIOJIHEHUS 3a4a4

B 06J1acTH HeHHOCTH HAYYHOT 0 MO3HAHMS:

- c(OpMUPOBAaHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOLIECTBEHHOI NMPAaKTUKHU, OCHOBAHHOI'O Ha
JIMaJIore KyJIbTYp, CIOCOOCTBYIOIIEr0 OCO3HAHUIO

- YMETh YYHUTHIBATH I'PAHUILBI IPUMEH CHHS N3y CHHBIX
¢bu3nyecKuX MojieNeil: MaTepraibHas TOUKa,
MHEepLHAalbHAsl CUCTEMA OTCUETA, UCalIbHBIN Ta3;
MOJIEIH CTPOECHUS Ta30B, )KUJIKOCTEH U TBEPJBIX TeEI,
TOYEYHBIN JIEKTPUUECKUN 3apsl, AIepHAs] MOENb
aToMa, HyKJIOHHasi MOJ€JIb aTOMHOTI0 sifipa IpH
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npo¢eccroHaIbHON
ACATCIIBHOCTHU

CBOEr0 MECTA B MOJUKYJIbTYPHOM MUDE;

- COBEPIIIEHCTBOBAHUE SI3bIKOBOW M UM TATEJIbCKOMN
KYJBTYpPBbI KaK CpeJICTBA B3aUMOJIEHCTBUS MEXITY
JIOJIBMU ¥ TIO3HAHUS MUPA;

- OCO3HaHME LIEHHOCTH HAyYHOU J1eATeIbHOCTH,
TFOTOBHOCTb OCYHIECTBIISITh IPOCKTHYIO U
UCCIIE0BATEIbCKYIO 1€ATEIbHOCTh MHANBUIYAIBHO U
B I'PYIIIIE;

OBJ1a1eHUEe YHUBEPCATbHBIMH Y4e0HBIMH
NMO3HABATEJIBbHBIMH J1HICTBUAMU:

B) padora ¢ nH(popManHei:

- BIIQJICTh HAaBBIKAMU MMOJTy4YeHHs HHpOpMAIHH U3
UCTOYHHKOB Pa3HbIX THUIIOB, CAMOCTOSTSIILHO
OCYIIECTBIISTH MIOUCK, aHAIN3, CHCTEMATH3AIHIO 1
UHTEPIpETAlN0 HHOOPMAIIUU PA3INIHBIX BUIOB U
dbopM TpencTaBICHHUS;

- C03/1aBaTh TEKCTHI B PAa3JIMUHBIX (JOpMaTax ¢ y4eToM
Ha3Ha4yeHMs HH(OpMaLUU U LIeJIeBON ayIUTOPUH,
BbIOMpasi ONTUMAJIbHYIO (OpMY IIpEACTABICHUS U
BU3YyalIM3aliH;

- OLIEHUBATh JJOCTOBEPHOCTD, IETUTUMHOCTD
uH(pOpMaIH, €€ COOTBETCTBHE PABOBBIM U
MOpaJIbHO-3TUYECKUM HOPMaM;

penieHnn GU3nYecKuX 3a1a4
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- UCIIOJIb30BATh CPECTBA UH(POPMAIIMOHHBIX U

KOMM YHUKAIITMOHHBIX TEXHOJIOTUH B pellIeHUU
KOIHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHM3allMOHHBIX 33/1a4 C COOJII0/IeHEeM TpeOoBaHUM
SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusl, MPaBOBbIX U 3THUYECKUX HOPM,
HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

- BJIAACTh HABbIKAaMU paCllO3HABAHUSA U 3aUTHI
uH(popMauu, HHOpPMaMOHHON 0€30M1acHOCTH
JUYHOCTH

OK 03. IImanupoBaTh 1
peaM30BbIBaTh COOCTBEHHOE
npodeccuoHaibHOE U
JUYHOCTHOE pa3BUTHE,
Ipea pUHUMATEHCKYIO
JeATeIbHOCTh B
npodeccruoHaIbHOU cdepe,
UCTIOJIb30BATh 3HAHUS 110
IPaBOBOM U (prHAaHCOBOM
I'PaMOTHOCTHU B PA3JIMYHBIX
’KM3HEHHBIX CUTYaIUSIX

B 06.1acTH 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

-- ¢()OpMUPOBAHHOCTHh HPAaBCTBEHHOT'O CO3HAHUS,
STHYECKOT0 NOBEACHHUS;

- CIOCOOHOCTH OLIEHMBATh CUTYALMIO U IPUHUMATh
OCO3HAHHBIE PELICHUS], OPUEHTHPYSACh HA MOPAJIBHO-
HPABCTBEHHBIEC HOPMBI U LICHHOCTH;

- OCO3HaHME JTMYHOT'O BKJIa/Ia B TOCTPOCHHE
YCTONYMBOTO OYIyIIIEero;

- OTBETCTBEHHOE OTHOILIEHNE K CBOUM POAUTENSM U
(wnn) ApyrUM YIeHaM CeMbH, CO3JaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOT'O MPUHATHS [IEHHOCTEN ceMEeHHOM
JKU3HU B COOTBETCTBHH C TPATUIMSIMH HapO0B
Poccum;

OBnaneHne YHUBEPCAJIBbHBIMHU PEryJasiTUBHbIMHU

- BJIaIETh OCHOBHBIMU METO/IaM{ HAyYHOI'O [TO3HAHUS,
UCMONB3YEeMBIMU B (DU3UKE: IPOBOJUTH MPSMBIEC U
KOCBEHHbBIE N3MEpEeHHs PU3NIESCKUX BEITHUNH,
BBIOMpasi ONTHUMAaJIbHBIN CI10CO0 U3MEpEeHUs U
MCIOJIb3YsI U3BECTHBIE METO/Ibl OLIEHKU MOTPEUTHOCTEN
U3MEPEHUM, MPOBOJAUTH UCCIIEIOBAHNE 3aBUCUMOCTEMN
¢bu3NYeCKNX BETMYUH C UCIIOIb30BAHUEM MPSMBIX
U3MEpPEHUMH, 00BSACHATH MOJTYyUYEHHBIE PE3YIIbTATHI,
UCIOJb3Ys. GU3NUECKHE TEOPUHU, 3aKOHBI U TIOHSTUS, U
JenaTh BBIBOBI; COOIOAATH MTpaBUiia 6€30MacHOro
TpyJa IpU MPOBEAECHUU UCCIEI0BAHUM B paMKax
y4eOHOr0 IKCIIEPUMEHTAa U Y4eOHO-
HCCJIEI0BATENbCKON e TEIbHOCTH C UCIIOIb30BAHUEM
M(POBBIX U3MEPUTENBHBIX YCTPOUCTB U
nabopaTopHOro 000pya0BaHUs; CPOPMUPOBAHHOCTD
MIPEJICTaBICHUM O METO/1aX MOMy4eHHS HAyYHBIX
ACTPOHOMMYECKUX 3HAHUI
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NeHCTBUSAIMU:
a) caMOOpraHu3anus:

- CAMOCTOSITEJIbHO OCYIIECTBIIATH MO3HABATEIBHYIO
JESITEIbHOCTD, BBISIBJIATH MMPOOJIEMBI, CTABUTh U
dbopMyIHpOBaTh COOCTBEHHBIE 3a]]a4H B
00pa30BaTEIbHON 1EATENBHOCTH U )KM3HEHHBIX
CUTYyalUsIX;

- CAMOCTOSTENIBHO COCTaBJIATh IIaH PELICHUS
Ipo0JIEMBI ¢ Y4ETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U NMPEANOUTEHUH;

- AaBaTb OLCHKY HOBLIM CHUTYallHUAM;

CIOcOOCTBOBATh (POPMUPOBAHHIO U TIPOSIBIICHUIO
HMIMPOKOH PYAHUIINHI B Pa3HBIX 00JIACTAX 3HAHUM,
IOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTEeNbHBIN U
KYJIbTYPHBIM YPOBEHB;

0) CAMOKOHTPOJIb:

UCII0JIb30BaTh IPUEMBI pedIeKCHH [l OLIEHKU
CUTYallMH, BBIOOpAa BEPHOT'O PELICHHUS;

- YMCTh OLICHUBATh PUCKHU U CBOCBPEMCHHO
IMPUHUMATh PCHICHH 1O UX CHUIKCHHUIO,

B) SMOLUMOHAJIbHbI MHTEJJIEKT, MPEeAN0JIaraimmi
c(OpMHUPOBAHHOCTD:
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BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOLIEH cTpeMIIeHne K
JOCTHKEHHIO LIEJN U YCIEeXY, ONTHMHU3M,
UHUIIMATUBHOCTb, YMEHHE J€IICTBOBATh, HCXO/S U3
CBOMX BO3MOXHOCTEH;

- OMIIaTUH, BKJIIO‘-IaIOIJ_IeI\/JI CIIOCOOHOCTH IIOHUMATh
SMOLMOHAJIBHOC COCTOAHUEC APYTrUX, YYUTLIBATH €TO
IMpHU OCYIICCTBJICHUHU KOMMYHUKAIIUH, CITOCOOHOCTH K
COYYBCTBUIO U CONICPCIKNBAHUIO,

- COIIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX
COCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTUMHU
JFOABMH, 3200TUTHCS, TIPOSBISITH UHTEPEC U
paspemaTh KOH(IUKTHI

OK 04. Db dexktuBHO
B3aMMOJICHCTBOBAThH U paboTaTh B
KOJIJIEKTUBE U KOMaH/Ie

- TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH 1
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HAaBbIKAMU Y4€OHO-UCCIIE0BaTEIbCKOM,
MPOEKTHOM U COLUAIBHON JIESITENbHOCTH;
OBJ1ajeHUe YHUBEPCAIbHBIMH
KOMMYHHMKATUBHBIMHM [1eICTBUSIMU:

6) COBMECTHAA J€ATCJIBbHOCTD:

- IOHUMAaTh U UCTI0JIb30BATh MPEUMYIIIECTBA
KOMaHTHOW W WHMBUIYyaIbHOW paOOTHI;

- IPUHUMATD LI COBMECTHOM 1€ TEIbHOCTH,
OpPraHU30BBIBATH U KOOPIUHUPOBATH JIEUCTBUS 10 €€
JOCTHIXKEHMIO: COCTABIATh ILIaH JCHCTBUMH,

- OBJIa/IETh YMEHHUSAMU paboOTaTh B IpyIIIE C
BBITTIOJIHCHUEM Pa3JINYHBIX COIIHAJIBHBIX pOJ'ICfI,
IUTAaHUPOBATh pabOTy IPYMIIbI, pallHOHATIBHO
pacopeaciiiaTh ACATCIbHOCTh B HECTAHAAPTHBIX
CUTyalUsAX, aJICKBATHO OL[CHUBATDH BKJIAJ KaXX10I'0 U3
YYaCTHUKOB I'DYIIIBI B PELICHUE PACCMAaTPUBAEMOMN
POOIEMBI

AHIIOO
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pacIpeesaTh POIH ¢ y4eTOM MHEHUI YIaCTHUKOB
00CYXIaTh pe3yIbTaThl COBMECTHOU PabOTHI;

- KOOPIUHUPOBATH M BBITIOIHATH PA0OTY B YCIOBHSIX
peanbHOr0, BUPTYATHLHOTO 1 KOMOMHUPOBAHHOTO
B3aHMMOJICH CTBHSI,

- OCYHICCTBJIATH IO3UTUBHOC CTPATCTUUCCKOC
IMMOBCACHHUC B PA3JIMYHBIX CUTyallUAX, IPOABIIATH
TBOPYCCTBO U B006pa)KeHI/Ie, OBITE HWHHUIMAaTHBHBIM

OBJ1a1eHUEe YHUBEPCATbHBIMH PeryJATUBHbIMHU
NeHCTBUSAMU:

I') NPUHSATHE ceOsl U APYTUX JIoAei:

- IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX JIIO1er
[P aHAJIN3€E PE3YJIbTAaTOB ACITEIBHOCTH;

- IPU3HABATH CBOE MIPABO U MPABO JPYTUX JIIOICH HA
OIIMOKH;

- pa3BUBAThH CIIOCOOHOCTH IIOHUMATh MHp C
MMO3nrKn Apyroro 4€JjIoBCKa

OK 05. OcyuiecTBasTh yCTHYIO U
NUCbMEHHYIO0 KOMMYHHKAIIHIO Ha
rOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit @enepannu ¢
y4eTOM OCOOCHHOCTEH
COIIMAJILHOT'O U KYJIbTYPHOTO
KOHTEKCTa

B o0s1acTH 3cTeTHYECKOT0 BOCIIMTAHUSA:

- 3CTETHYECKOE OTHOILEHUE K MUPY, BKIIIOUYas
3CTETHKY Hay4HOI'O TBOPUYECTBA, IPUCYLIETO
¢u3nyeckoil HayKe;

- CIOCOOHOCTH BOCIIPUHUMATh Pa3JIM4HbIE BHU/IbI
UCKYCCTBA, TPAJAULIMH U TBOPUYECTBO CBOETO U IPYTUX

- YMETb PaClO3HaBaTh GU3NYECKUE SABICHUS
(mporecchl) U OOBSICHATH UX HA OCHOBE M3Y4YEHHBIX
3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE ABMKEHUE, CBOOOIHOE TTaJIeHUE TEl,
JBUXEHUE 110 OKPYKHOCTH, UHEPLIUS,
B3aHMOJIENCTBHUE Tell, KOJIeOAaTeNbHOE IBIIKEHHE,
pe30HaHC, BOJIHOBOE BMKEeHHE; U] dy3us,
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HapoJ10B, OLIYIIAaTh SMOLMOHATIbHOE BO3EHCTBHE
HCKYCCTBA;

- yOXIEHHOCTh B 3HAYMMOCTH JJIsl THYHOCTU U
00111eCTBAa OTEYECTBEHHOI'O M1 MUPOBOI'0 UCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TPAJIULUA U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAaMOBBIPaXKEHUIO B pa3HbIX BUAAX
HCKYCCTBA, CTPEMIICHUE MPOSIBIISATh Kau€eCTBA
TBOPYECKOM JINYHOCTH;

OBiajeHHe YHUBepPCAIbHBIMU
KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

a) o01eHue:

- OCYIIECTBJIATh KOMMYHHKAIIMHU BO BcexX cepax
KU3HH;

- pacrnio3HaBaTh HeBepOaJbHbIE CPEICTBA OOIIEHNUS,
MOHMMATh 3HAaYE€HUE COLIMATILHBIX 3HAKOB,
pacro3HaBaTh IPEANOCHIIKH KOHGIUKTHBIX CUTyalui
U CMAr4aTh KOH(MIMKTHL;

- Pa3sBCpHYTO U JIOTUYHO HU3JIaraTb CBOKO TOUKY
3pCHUs C UCIIOJIb30BAHUCM A3bIKOBLIX CPCACTB

OpOYHOBCKOE JIBUKEHUE, CTPOECHUE KUAKOCTEH U
TBEPABIX TeJl, U3MEHEHHE 00beMa Tell IPU HarpeBaHuu
(oxymaxaeHun), TeIJIOBOE paBHOBECHE, HCTIAPCHHUE,
KOHJIGHCaIlHsl, TIJIaBJIeHU e, KpUCTAIUTU3allHs, KUIIEHUE,
BJIAYKHOCTb BO3/1yXa, CBSI3b CPEIHEN KHHETUYECKOU
SHEPTrUH TEIIOBOTO JBUKEHHS MOJIEKYII C
a0COMIOTHOM TemImepaTypoi, MOBBIILIEHU e IaBICHUS
ra3a Ipu €ro HarpeBaHUM B 3aKPbITOM COCYAE, CBS3b
MEX]ly TapaMeTpaMu COCTOSIHHS rasa B
U30IpoLeccax; MEKTpU3aLus Tejl, B3auMoieiicTBrue
3apsi/10B, HArpeBaHUE ITPOBOIHUKA C TOKOM,
B3aMMO/IEN CTBU € MarHUTOB, AIEKTPOMarHUTHas
MHAYKIMS, 1€l CTBME MAarHUTHOT'O I10J1s1 Ha TPOBOIHUK
C TOKOM M JBUXKYIUIICS 3apsill, SIEKTPOMarHUTHbIE
Kosie0aHus ¥ BOJIHBI, IPSMOJIMHEHHOE
pacrpoCTpaHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHHE,
uHTephepeHus, AMPPaKIUs U MOJIpU3aIHs CBETa,
aucrepcus cseta; GpoToanekTpuueckuii 3pdexr,
CBETOBOE JIaBJICHUE, BOSHUKHOBEHHE JINHEHUATOT O
CIIEKTpa aToOMa BOJIOPOJIa, ECTECTBEHHAS U
UCKYCCTBEHHAas! paIi0aKTUBHOCTb

OK 06. IIposBIsATE Irpa’kJaHCKO-
HaTPUOTHUYECKYIO O3UIIHUIO,
JIEMOHCTPUPOBATH OCO3HAHHOE
NIOBE/ICHUE HAa OCHOBE

- 0OCO3HaHME 00yUYaIOIIUMUCS POCCUIICKON
TPaXkJIaHCKOW UJEHTUYHOCTH;

- HCJICHAIIPABJICHHOC Pa3BUTUC BHyTpeHHeﬁ IIO3NIIUHN

- chopMupoBaTH YMEHUS IPUMEHSTH 10JyYEHHbIE
3HAHUSA U1 00BSICHEHUS YCIIOBUM MPOTEKaHUS
¢bu3nUecKuX SBJICHUN B IPUPOE U I TPUHATHS
MIPAKTUYECKUX PEIICHNH B TOBCETHEBHON KU3HU JUIS
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Tpa[[I/IIII/IOHHI)IX pOCCHfICKHX
,ZLyXOBHO-HpaBCTBeHHLIX
IIEHHOCTEN, B TOM YHCJIE C
Y4ETOM I'apMOHU3ALUNA
MCKHAIIUOHAJIBHBIX U
MCKPCIIUTUO3HBIX 0THOIH€HI/II71,
MIPUMEHSTh CTaHIapThI
AHTUKOPPYIILIMOHHOI O ITOBEIEHHUS

JUYHOCTH HA OCHOBE JYXOBHO-HPaBCTBEHHBIX
1ieHHocTel HapoaoB Poccuiickoit @enepanuu,
HMCTOPUYECKHUX Y HAIIMOHAIBHO-KYJIbTYPHBIX
Tpaauiuii, POPMUPOBAHNE CUCTEMBI 3HAUMMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYNIIUOHHOT' O MUPOBO33PEHHUS,
MPaBOCO3HAHUS, SKOJIOTMYECKOU KYJIbTYPHI,
CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIE
TJIaHBI;

B yacTn Ipa’kKaIaHCKOIo BOCIIUTAHUSA

- OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX MIPaB U
00513aHHOCTEN, yBa)KEHUE 3aKOHA U ITPaBOIOPSIKA;

- IPUHATUE TPAAUIUOHHBIX HAIITMOHAJIBHBIX,
O6IlI€‘-I€J'IOBC‘IeCKI/IX T'YMaHHUCTHYCCKUX U
JACMOKPATUYCCKUX HeHHOCTeﬁ;

- TOTOBHOCTbH MTPOTHBOCTOSITh UJICOJIOT I
HKCTPEMHU3Ma, HallMOHAIN3Ma, KCeHO(POoOuH,
JUCKPUMUHALIUY 110 COLIUAIIBHBIM, PETUTHO3HBIM,
PacoBBIM, HAIIMOHAJILHBIM IPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JI€ATE€IHHOCTh B
MHTepecaXx I'pakJlaHCKOro o0IIecTBa, y4acTBOBAaTh B
caMOoynpaBJieHUH B 00111e00pa3oBaTeIbHON

OpraHU3alHH U AETCKO-FOHOIIECKUX OPraHU3aIHsIX;

- YMCHHC BSaHMOHeﬁCTBOBaTL C conuaJIbHbBIMU
HHCTUTYTaMH B COOTBECTCTBHHU C UX q)yHKIII/ISIMI/I n

obecrieueHuns: 6€30MaCHOCTU IIPU OOPAIEHUH C
OBITOBBIMH MPUOOPAMH U TEXHUYECKUMU
YCTPOICTBAMH, COXPAHEHUS 3I0POBBS M COOJIFOICHUS
HOPM SKOJIOTHYECKOTO MOBEICHHS B OKPY)KAIOIIESH
cperne; TOHUMaHKue HEOOXOAMMOCTH TPUMEHEHHUS
JTOCTHXEHUN (PU3UKU M TEXHOJIOTHH JIs
PaLMOHATIBHOTO TPHUPOIOTIOIE30BaAHUS
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Ha3HAUYCHUEM;

- TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOU
JeSTENbHOCTH;

MaTPUHOTUIECCKOI'0 BOCIIUTAHUA:

- cOpPMUPOBAHHOCTH POCCUICKOMN T'PaXKIaHCKON
UJEHTUYHOCTH, TaTPUOTU3MA, YBAKEHUS K CBOEMY
Hapojy, 4YyBCTBAa OTBETCTBEHHOCTH niepen PoauHoii,
TOPIOCTH 3a CBOU Kpail, CBOO PonuHy, CBOM SI3BIK U
KYJIbTYpY, IPOILIOE U HACTOSAIIEE
MHOIOHallMOHAJIBHOro Haponaa Poccny;

- LEHHOCTHOE OTHOUIEHUE K TOCYAapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U IPUPOJTHOMY HACIIEIHUIO,
MaMsATHUKaM, TpaauIusaM HapoaoB Poccuu,
JOCTHXKEHUsSIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSX U TPYAE;

- H)IeﬁHafI y6e)I(HeHHOCTI), TOTOBHOCTD K CIIYKCHUIO U
3alIuTeC OTG‘ICCTBa, OTBECTCTBCHHOCTD 3a €TI0 Cy,Z[I)6y;

OCBOEHHbBIE 00yUaOIUMUCS MEXIIPEIMETHbIE
MOHATUS U YHUBEPCAJIbHbIE YUeOHbIE e CTBUS
(peryyiaTUBHbIE, 103HABATENbHBIE,
KOMMYHUKATUBHBIE);

- CIOCOOHOCTh UX MCHOJIb30BAHUSA B IIO3HABATCILHOMN
n COI_IPIaJILHOﬁ IPaKTHUKE, TOTOBHOCTb K
CaMOCTOATCIIbBHOMY IJIAHWUPOBAHHUIO U

AHIIOO Paboyas mporpamma 1o o0meodpazoBaTenbHON ydeOHOU aucuumae «Du3uka» Crp. 16 u3
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OCYIIECTBJICHUIO YUeOHOMH JAEATEIBHOCTH,
OpraHu3aluy yueOHOro COTpYJIHUYECTBA C
MeAarornaeckuMu paboTHUKAMH U CBEPCTHUKAMU, K
Y4acTHUIO B TOCTPOCHUU UHIUBUIYATbHON
00pa30BaTeIbHON TPAEKTOPHH;

- OBJIaICHUE HaBBIKAMH y4eOHO-
HCCIIEI0BATENbCKOM, MPOEKTHON U COLIUAIIBHOMN

eI TeIbHOCTH

OK 07. ConeiicTBOBaThH
COXPaHEHUIO OKPYKarOLIEH
CpeIbl, pecypcocOepeKeHHUIO,
MPUMEHSATh 3HaHHUS 00 U3MCHEHUHU
KJIMMAaTa, IPUHIUTIBI
OepeKJIMBOro MPOU3BOJICTBA,

3¢ (dEKTUBHO JICHCTBOBATh B
YpEe3BBIYANHBIX CUTYAIUSIX

B 00/1acTH 3K0JI0rH4€CKOr0 BOCIIUTAHMS :

- c(OPMUPOBAHHOCTh IKOJIOTHICCKOU KYJIbTYPBI,
IMOHMMAHHE BIUSHUS COIUATBHO-2KOHOMHYCCKUX
MPOIECCOB HA COCTOSIHUE MPUPOHON U COLMATBLHON
Cpellbl, 0OCO3HAHHKE TJI00ATBHOI0 XapaKkTepa
9KOJIOTUYECKUX MPOoOIeM;

- IUTAHUPOBAHUE U OCYIIECTBIICHUE ICHCTBUI B
OKpY’KAIOIIIEH CpeJle Ha OCHOBE 3HAHUS LIeJIeH
YCTOMYMBOIO pa3BUTHS YEIOBEUYECTBA;

aKTUBHOE HENPHITHE JEHCTBUI, MIPUHOCAIINX Bpe
OKpY’KAIOILEH CPeLIE;

- YMEHHE MTPOTHO3UPOBATH HEOJIATOPUSITHBIC
9KOJIOTMYECKHE MOCIIEICTBUS MPEAPUHUMAEMbIX
JIEUCTBUH, IPEAOTBPAlATh UX;

- pacIIMpeHHe OMbITa 1eATEeIbHOCTH 3KOJIOTUYECKON
HAIpPaBJICHHOCTH Ha OCHOBE 3HaHUM 1O (usuke

- copMupoBaTh YMEHHS IPUMEHSTh MOJyICHHBIC
3HAHUS 1151 OOBSICHEHHS YCTIOBUHM POTEKaAHUS
(u3HYECKUX SABJICHUN B IPUPOJIE U AJISI IPUHATH S
MPAaKTUUYECKUX PENICHUN B TOBCETHEBHOM XKU3HU JJIs
obecrieyeHus: 6€30MacCHOCTU IpU 00 PaLLICHUH C
OBITOBBIMU NPUOOPAMH U TEXHUYECKUMU
YCTPOWCTBAMH, COXPAaHEHUS 3J0POBbS U COOIOICHUS
HOPM SKOJIOTUYECKOI'0 OBEIEHUS B OKpYKarolei
cpene; MOHMMaHue He0OXOIMMOCTH TTPUMEH CHUS
JTOCTHKCHUN (DU3UKH U TEXHOJIOTHHA JJIsT
panMoHaAIbLHOT'O TPUPOIONOJIE30BAHUS;
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IIK .4 Hcnonp3oBanne pU3NIECKUX MTPUHITUTIOB JIJIS
ONTHUMU3AIUYN TTPOUZBOAUTEIHHOCTH KOMIIBIOTEPHBIX

CUCTEM.
JIMYHOCTHBIE Pe3yJabTAThI Kon JIMYHOCTHBIX
peaju3anyy NporpaMMbl BOCIIUTAHUSA pe3yabTaToB
(necKkpunTopbI) peanuzauuu
NPorpaMMabl
BOCIIUTAHHUSA
3a00TsIMICS 0 3alUTEe OKPYXKAOIIEH Cpefibl, COOCTBEHHOM U Uy>KOH 0€3011aCHOCTH, B TOM YHciIe U(POBOH. JIP 10
[TposiBnsfonMil yBaXkeHHE K 3CTETHYECKUM LIEHHOCTSIM, 00J1a1al0IUi OCHOBAMHU 3CTETHYECKON KYJIbTYPHI. JIP 11
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1.5. PekomenayeMoe KOJM4Y€CTBO YaCOB HA OCBOEHHME MPOrpaMMbl 001e00pa3oBaTeIbHOMI

Y4eOHOI TUCHUTINHBI:
O0beM 00pa3oBaTeIbHOM porpaMmMbl — 108 yacoB, B TOM yucie:

00s13aTeNbHON yueOHOM HArpy3Ku oOydarolierocs ¢ npemnojasareiem — 104 vaca,

MMPpOMEIKKYTOUHAA aTTCCTAlUA — 4 qaca.



2. CTPYKTYPA U COIEP’)KAHUE OBIIIEOBPA30OBATEJIbHON
YYEBHOU JUCIUAIIJIMHBI

2.1. O0bem yueOHOI NTUCIUIINHBI U BUIbI Y4eOHOH padoThl

Bua yueOHoii padoThI Oovem uacos
O0bem 00pa3oBaTe/IbHON POrpamMmsbl (Bcero) 108
Cymmapnas yvyeOHasi Harpy3ka oOy4yawiquxcs BoO B3aumoaeiictBum c¢ | /04
npenoaaBaTejgeM

B TOM YHCIIE!

TEOPETUUYECKUE 3aHATHUS 42
MIPAKTUYECKUE 3aHATUS 24
nabopaTOpHBIE 3aHITUS 38

CamocrosiTesibHasi padboTa o6y4aonerocs (Bcero) 0

KoncynbTanum no yue6Hoi Juciumnjinge 0

IIpome:xyTouHas arrecTamus 6 popme (Oug.3auem) 4

AHITIOO Pa6ouas nporpamma o o6meodpaszopaTenbHON yueOHOH qucnuminne «Puznka» Crp. 20 u3
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2.2. TemaTu4eckuii IJIaH U COAeP:KaHMe 001Ie00pPa30BaTEIbLHON Y4eOHOM JUCHUIITINHBI

dopmupyembie
o0mue u
HaumenoBanue Copep:kanue y4e0HOIro MaTepuajia, JadopaTropHbie M MPaAKTHYECKHE O6BeM npodeccHoHAIbLHbI
pa3aesioB U TeM PatoTHL, UHAMBUAYAJIBHBIH NPOEKT (eciiu npedycmompennl) 4ACOB e
KOMIeTEeHI!
"
1 2 3 4
Beenenue. Conep:kanue yueOHOro MaTepuasa: 2 OK 03
Pu3uka U MeToAbl | dusuka — (QyHIaMEHTaIbHAsA HAayKa O Npupoje. EcTecTBEeHHO-HAYYHBIN METO MIO3HAHUS, OK 05
HAy4YHOr0 MO3HAHUS | er0 BO3MOXHOCTU U TPAaHMUIBI NPUMEHUMOCTH. OKCIHEPUMEHT U TEOpUs B Mpouecce
Mo3HAHUS TpupoAbl. MogenupoBanue QU3NYECKUX SBIECHUNH U mporeccoB. Pomb
SKCIIEpUMEHTAa M TEOPUM B Ipolecce Mo3HaHUS MNpupoisl. Dusnueckas BeIUYUHA.
dusnueckue 3aKOHBL. | 'paHUIBI TPUMEHUMOCTH (U3HYECKHMX 3aKOHOB M TEOPHH.
[Tpunuun coorBerctBus. IloHAtMe o0 Qusnueckoir kapruHe wmwupa. [lorpemHocru
U3MepeHuid (GU3NYECKUX BeIUYUH. 3HaueHnue husuku npu oceoenuu npogeccuit u
cneuyuanvnocmeii CIIO3.
Pa3znen 1. Mexannka 12 OK 01
Tema 1.1 Conep:xkanue y4e0HOI0 MATEpHAJIA; 2 OK 02
OcHOBBI KHHEMATHKH | MeXaHNYECKOe [BWKEHHE W €ero BHUAbL MarepuanbHas Touka. OTHOCHTEIBHOCTH OK 04
MexaHu4eckoro nBmxeHus. Cucrema ortcyerta. [IpuHuun otHOocuTenbHocTH [anummes. OK 05
CnocoObl onucanusi nBwxkeHus. Ipaexkmopus. Ilyme. Ilepemeuwjenue. PapHOMepHOE OK 06
npsMoJIMHeHoe ABuxkeHue. CKopocTb. MrHOBEHHass M CpedHssl CKOPOCTHU. YCKOpEHHE. OK 07
[IpsimonuHueliHOe ABMXKEHHE C TOCTOSHHBIM YCKOpeHHeM. JIBMKeHHWe C TIOCTOSHHBIM
YCKOpEHHEM CBOOOAHOrO mnajeHusi. Pagnomepnoe oOsudicenue mouyku no OKPYIHCHOCHIU,
yanoeaa ckopocmse. lleHTpocTpeMuTenbHOe YckopeHue. Kunemamuka aodcontommuo
meepoozo mena.
Tema 1.2 Conep:kanue yueOHOro Mmarepuasa: 2

OCHOBBI JMHAMHUKH

OcHoBHast 3amaya guHaMukd. Cuima. Macca. 3axkonbl Mexannku Hrprorona. Cuiabl B

3 IIpogheccuonanvno opueHmuposannvle I1EMeHMbL COOEPHCAHUS BbLOETIEHbL KYPCUBOM
Paboyas nmporpamma 1o o0meodpazoBaTenbHON y4eOHON aucuumiHe «Dusukay» Crp. 21 u3
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npupone. Cuia TSHKECTU U CHJla BCEMUPHOIO TATOTEHUS. 3AKOH BCEMHPHOTO TATOTEHHS.
[lepBasg kocMHuueckas CKOpOCTbh. J[BukKeHHE IaHeT U MajbiX Tesl COJIHEYHOM CHUCTEMBI.
Bec.

HesecomocTs. Cunsl ynpyroctu. Cuiibl TpeHusl.

Tema 1.3

Conep:xkanue yueOHOro Mmarepuasa:

3aKoHBI COXpaHEHHUS B
MeXaHHuKe

Nmnynsc tena. Mnynbe cuibl. 3aKOH COXpaHEHHUS MUMITyJbca. PeakTHBHOE IBHMIKEHUE.
Mexanuueckaa paboma u mougpocms. Kunemuueckaa nepzua. Ilomenyuanvnan
IHepzua. 3aKOH COXPAHEHUA MeXaHuuecKou Inepzuu. Pabota CHUIBI TAXKECTH U CHIIbI
ynpyrocta. KoHcepBatuBHbIe criibl. [IpuMeHenne 3akoHOB coxpaHeHus. Mcnonb3oBanue
3aKOHOB MEXaHHKH [Ull OOBSICHEHUS [BUKEHUS HEOECHBIX Tel M JUld pPa3BUTHUSA
KOCMHMYECKHX MCCIIEA0BAHNMN, TPAHULIBI IPUMEHUMOCTH KJIACCUYECKON MEXAHHUKHU.

Pewenue 3a0au ¢ npogheccuonanvnoii HanPasIeHHOCM bIO

Pa3znea 2. MoJgekyasipHas pu3MKa U TEPMOJAMHAMHUKA

Tema 2.1

Conep:kanue yueOHOro MaTepuaa:

OcHOBBI
MOJIEKYJISIPHO
- KHHETHYeCKOM
TeOpHUH

OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KMHETUY€CKOM Teopuu. Pa3zmepsl 1 Macca MOJIEKY
u aromMoB. bpoyHoBckoe nBuxkeHue. Cuablt u  IHeEpIUA  MEHCMONEKYAAPHO20
e3aumooeiicmeusn. CTpoeHHE Ta3000pa3HbIX, KUAKAX W TBEPAbIX Tel. MeanbHblid ras.
[aBnenne ra3za. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KMHETUYECKOW TEOPUH Ta30B.
Temnepamypa u ee u3zmepenue. TepMonMHaAMHUUECKas IIKajda TeMIIEpaTyphl.
AOCONIOTHBIN HYJIb TeMIepaTypbl. Temmepatypa 3Be3a. CKOpOCTH BHKEHUS MOJICKYJ H
WX U3MepeHue. YPpaBHEHHE COCTOSIHHS HJIeaJIbHOTO rasza. M3ompormeccsl U Ux TpaduKy.
["az0BbI€ 3aKOHBI. MoOnsipHas ra3oBasi IOCTOSTHHAS

JlabGopaTopHble 3aHATHS:
JlabopaTopHas pabora Nel. M3yuenue omHOro U3 H30IPOIECCOB

[\

Tema 2.2

Conep:kanne yueOHOro MaTepuasa:

OcHOBBI
TePMOAMHAMMKHA

BuyTpennsist sHeprus cucreMbl. BHyTpeHHss1 sHEprus uaeanbHoro raza. Pabora u remnora
Kak (opmbl Tmepeaadn >HEepruu. TemioeMKocTh. YaenbHas TemioeMKocTh. KoimuecTBo
TENJIOTHI. Y paBHEHHUE TEILIOBOTO OajnaHca. [lepBoeHayano repMoarHaMUKH. AnabaTHBIH
npoiiecc. Bropoe nHavano tepmonuHaMuku. IIpunyun Oeiicmeus mennoeou MauwiuHbl.
Tennoevie osuzamenu. KII/Il mennogozo osuzamensa. Xonoounvuvie mawiunst. OXpana
PUPOABI

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

AHIIOO
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Tema 2.3
ArperarHbie
COCTOSIHUS BelecTBa
u (pasoBbie
nepexoabl

Conep:kanue yueOHOro MaTepuaia:

Ucnapenne u xouueHcarusa. HacelleHHBI Mmap M €ro cBoiicTBa. Aéconomuas u
OMHOCUMENbHASA 611ANCHOCM b 6030yXxa. 11pnOOpLI 115 OnpeeeHns BIaXXHOCTH BO31yXa.
Touka pocel. KunieHue. 3aBUCUMOCTh TeMIepaTypbl KUIIEHUsI OT JAaBiieHus. Kputuaeckoe
COCTOSIHHE BEIeCTBA. XapaKTEPUCTUKA JKUIKOTO COCTOSIHUSI BemiecTBa. [I0OBEpXHOCTHBIM
CJIOM JKUJIKOCTU. DHEPrusi MOBEPXHOCTHOrO ciosd. bmmxuuii nopsnox. Ileeepxnocmmnoe
namsaxycenue. Cmauueanue. fenenus na cpanuye HCUOKOCHMU C MEEPOLIM METOM.
Kanwmnspasle  sBneHus.  XapakTepUCTHKAa  TBEPAOr0  COCTOSHUS  BEIIECTBA.
Kpucmannuueckue u amopgnovie mena. Yupyrue cBOMCTBa TBepAbIX Teid. 3akoH ['yka.
Mexanuyeckre cBoWcTBa TBepAbIx Teid. [lmactuueckas (ocTtatounas) aedopmarus.
Tennosoe pacuwiupenue meepovix men u xincuoxocmei. Korgpguyuenm nuneitnozo
pacuupenusn. Korppuyuenm o06vémnozo pacumupenun. Yuem pacuiupenusn ¢ mexsuke.
IInagnenue. Yoenvnana menaoma naaenenusn. Kpucrasumsauud. Ilpakmuueckoe
npuMeHeHue 6 HNOGCEOHEGHOI JCU3HU (QU3UYeCKUX 3HAHUIL O CEOIICMEax 2a3o0e,
HcuOKocmeil u meepovix meJ

Pewenue 3a0au c npogeccuonanvbnoii HANPAGIEHHOCH IO 2
JlabopaTopHble 3aHATHS:

Jlabopamopnas padoma No2 Onpedenenue 61axchocmu 6030yxa 2

KonTpoabnas padora Nel «MonekynspHas puszrka 1 TepMOJUHAMHUKA 2
Paznen 3. DiekTpoAuHAMHUKA 22 OK 01
Tema 3.1 Coaep:kanue y4e0HOI0 MaTepuaia: 2 OK 02
JaeKTpuUecKoe noJe | Jnekmpuueckue 3apaobl. DIEMEHTApHBI DIEKTPHYECKUi 3apsaa. 3akon coxpamenus OK 03
3apaoa. 3axon Kynoma. DnekTpuueckas IOCTOSHHAs.  DJIGKTPUYECKOE  TIOJIE. OK 04
HanpsokenHoCTh amekTpuueckoro noss. Ilpunnun cynepnosunuu noneil. IIpoeoonuku 6 OK 05
anekmpuueckom none. Jlusnekmpuku 6 3Inekmpuyeckom none. Illonapuzayus 85 8?

ournekmpukoe. Paborta cun snexkrpoctatuueckoro moJsisa. Ilorenmuan. Paznocmb
nomenyuanos. Ceazp Mmexncoy HANPANCEHHOCMBIO U PA3ZHOCHbIO NOMEHUUAN0E
INeKMpPuU1ecKozo nons. dnekmpoemxocmes. Eounuywi IIeKMPOEMKOCHLU.
Konoencamopwvi. Coedunenue kKonoencamopoe 6 oOamaper. IHeEPIUs 3aAPAHCEHHO20

KOHOeHcamopa. DHeprus dIeKTpudeckoro nois. IIpumenenue konoencamopos

AHIIOO
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JlaGopaTopHblie 3aHATHUS:
Jlabopamopuasa paboma Ne3. Onpeodenenue 31eKmpuyecKoil eMKoCmu KOHOEHCaAmopoe

Tema 3.2
3aKOHBI MOCTOAHHOTO
TOKA

Conep:xxanue ydeOHOro MmaTepuasa:

YcnoBus, He0OXOIUMBIE I BOSHUKHOBEHUS U MOIIEPKAHUS dIEKTpUudeckoro Toka. Cua
TOKa U IIOTHOCTH TOKA. 3akon Oma 0na yyacmka yenu. 3a8ucumocms 31eKmpudecKozo
CONPOMUGNEHUA Om Mamepuana, OAUHbL U RNAOWAOU NONEPEYHO20 CeYeHUs
NPOBOOHUKA. 3AGUCUMOCHb IJIEKMPUUECKO20 CONPOMUGIEHUA NPOGOOHUKOE Om
memnepamyput. Temnepamypuutii Ko3ghhuyuenm CONPOMUGIEHUS.
Csepxnpogodumocms. Paboma u MoOwHOCMb NOCMOAHHOZ0
moxka. Tennoeoe delicmeue moka. 3axkon /[rcoyna—
Jenuya. Inekmpoosusricyniasa cuna ucmoyHuka moka. 3akon Oma 013 nOAHOU yenu.
Inexkmpuueckue yenu. Ilapannenvnoe u nociedosamenpHoe coeOuHeHue nPoeoOHUKOE.
3axkonvt Kupxzogpa ona y3na. Coedunenue ucmouyHUKOE 3INEKMPUUECKOU IHEPUU 6
oamapen.

JlaGopaTopHble 3aHATHS:
Jlabopamopnas paooma Ned Onpedenenue mepmuueckozo kor3guyuenma
CONPOMUBIEHUA MEOU.

Kountpoabnasi paGora

Ne2 «Dnektpuueckoe mosie. 3aKOHBI TOCTOSTHHOT'O TOKa»

Tema 3.3 Conep:kanue yueOHOro MaTepuasa:
JIeKTPpUYeCKHU i DNeKTpUYECKUi TOK B METaJlIaX, B AIEKTPOJIUTAX, ra3ax, B BaKyyMme. Jnekmpou3s. 3aKou
TOK BPa3JIUYHbIX | 21exkmpoauza Dapadea. Inekmpoxumuueckuil Ixkeusaienm. Buovl zazoevix paspsaios.
cpenax TepmooniekTpoHHass smuccus. [lnazma. Iuekmpuueckuii mokK 6 noaynpo6oOHUKAX.
CoOctBeHHass M mpuMecHas  nOpoBoxuMocTH. P-n mepexon.  Ilpumenenue
noaynpoeoonuxos. Ilonynpoeoonuxoessvie npudoput
Tema 3.4 Conep:kanue yueOHOro MaTepuasa:

MarbuuTHoe 1moJie

BekTop mHAykiuum marHuTHoro mnois. HamnpspkeHHocTs MarHuTHoro nosis. JlelctBue
MAarHuTHOIO MOJS Ha NPSIMOJUHEHHBIA NPOBOAHMK C TOKOM. B3ammopnelcTBHe TOKOB.
Cuna Amnepa. Ilpumenenue cunvt Amnepa. MarautHelii notok. Pabora 1o
NepeMENICHUI0 TPOBOAHUKA C TOKOM B MarHUTHOM moJjie. JleicTBue MarHUTHOIO MOJIs Ha
nBwxkymmiics 3apan. Cuna Jlopenya. Ilpumenenue cunwvt Jlopenya. OnpeneneHue

AHIIOO
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yaenpHOro 3apsana. Maznummnsie ceoiicmea éeuwjecmea. Maznumuas npoHUUAEMOCHLb.
ConHedHast akTUBHOCTh M €€ BIHsHKE Ha 3eMit0. MarHuTHbie Oypu

Tema 3.5

Conep:xkanue yueOHOro Marepuasa:

JJIEKTPOMATr HUT
Hasi HHAYKIUS

Aenenue rnekmpomaznumnoii unoykyuu. Ilpapuio Jlenna. 3aKoH 3J1€KTPOMarHUTHOM
UHAYKUUU. Buxpeeoe 3nexmpuueckoe none. DJIC UHIYKIUMH B JIBIXKYIIMXCS
npoBoaHuKax. Aenenue camoundykuyuu. Hnoykmuenocms. IHepeus MazHUMHO20
nonsa moka.

B3anMOCBSI3b 2JIEKTPUYECKUX U MAaTHUTHBIX MMOJIeH. DIEKTPOMArHUTHOE T0JIe

JlabopaTtopHble 3aHATHSA:
Jlabopamopnas padoma No8 Hzyuenue sagienus 31eKmpomMacHUMHOU UHOYKUUU

N

KonTposabnas padora Ne3 «MaruuTHoe mojie. DJIeKTPOMarHUTHAS UHIYKIIUSD»

[\

Paznea 4. Kosre0anus ¥ BOJIHEI

24

Tema 4.1

Conep:kanue yueOHOro MaTepuasa:

MexannyeckKue
KOJIeOaHud U
BOJIHbBI

Konebatensnoe nBmwxkenue. ['apmonunueckue kosneOanus. CBOOOIHBIE MEXaHHYECKHE
koneOanus. [lpeBpamienue »sHeprum mnpu KojedaTenbHOM JBKeHHH. CBOOOIHBIC
3aTyxamolye MeXaHHueckhe KoyeOaHus. MareMatnyeckuii MasTHUK. [Ipy>KWHHBIN
MasTHUK. BeIHYXIeHHbIE MeXaHnuecKue Konebanus. Pe3onanc.

Honepeque U TPOAOJBHBIC BOJIHBI. XapaKTepI/ICTI/IKI/I BOJIHBI. 3BYKOBI)IC BOJIHBI.

yHLTpa3ByK " €ro IPUMCHCHUC

10

Tema 4.2

Conep:xanue yueOHOro MmaTepuasa:

DJIEKTPOMATHUTH
bICKOJIC0aHUA U
BOJIHBI

CBoOoHBIE 3MEeKTpOMarHuTHBIE Kosebanus. [IpeBpamieHne sHepruu B KoieOaTeIbHOM
koHType. @Popmyna TomcoHa. 3aryxarolnye >JIeKTpOMarHUTHbIE KonebaHus. I'eHeparop
HEe3aTyXalolMX AJEKTPOMAarHUTHBIX  KojeOaHuUN. BBbIHYyXIEHHbIE  3JIEKTpUUECKUE
konebanus. Ilepemennviii mox. I'enepamop nepemennozo moka. Emxocmmuoe u
UHOYKMUGHOE CONPOMUGIEHUSA NEPEMEHHO20 MOKA. AKmUugHoe conpomuenenue. 3aKoH
Oma 0na 3nekmpuueckou uyenu nepemennozo moka. Paboma u mownocmo
nepemenno2o moxa. Pezonanc ¢ znexkmpuueckoit uenu. Tpancghopmamopwi. Toxu
evicokoit uacmomuwt. Ilonyuenue, nepedaua u pacnpedenenue 31eKmMpoIHEPIUU.
DJEKTPOMAarHUTHOE TMOJIe KaK OCOObIi BUA MaTepuH. JIEKTPOMATHUTHBIC BOJHBI.
CBoiicTBa 371€KTpOMAarHUTHBIX BOJAH. BubOpatop ['epma. OTKpbITBHIE KoJeOaTEIbHbII
koHTYp. M3o0perenne pamuo A.C. IlonoBwiM. Ilonsitue o paauocssizu. Ilpunyun

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07

AHIIOO
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paduoce;wu. prneueuue IIEKMPOMAZHUN HBLX 60/IH

JlabGopaTopHble 3aHATHS:
Jlabopamopnasa paboma Ne9 H3yuenue pabomot mpancghopmamopa

Kontpoabnasi padora Ne 4 «KoneGaHus U BOJTHBDY

Paznea 5. Ontuka

Tema 5.1

Conep:xkanue yueOHOro MmaTepuasa:

IIpupona ceera

Toueunslil ucTOUHUK cBeTa. CKOpocmb pacnpocmpanenusn céema. 3aKOHbL OMPANCEHUA
u npenomnenus ceema. CoaHeunble U dyHHbIE 3aTMeHus. [Ipunuun [oitrenca. Ioanoe
ompascenue. Jlunzbl. IlocTpoenne nzobpaxeHus B guH3ax. DopMmysia TOHKOM JIMH3BIL.
VBenuuenne JmH3bBL. ['71a3  Kak onTudeckas cucreMa. Onmuueckue npuoopbl.
Teneckonsl. Cuna ceéema. Oceeuwsénnocms. 3aKOHbL 0CEEULEHHOCHU

JlabGopaTopHble 3aHATHS:
Jabopamopnaa paboma Nel() Onpedenenue nokazamensn npeioMaeHus cmeKia

Tema 5.2

Coaep:xxanue yueOHOro MaTepuasa:

BoJsiHOBLIE cBOJiCTBA
cBeTa

Wntepdepennnst cBera. KorepeHTHOCTh CBETOBBIX Jydeil. MHTepdepeHIus B TOHKHUX
mwieHkax. Konbsna Herotona. Mcenonbp3oBanue uHTepepeHLMHM B HayKe U TEXHHKE.
Hubpakuus cBera. Judpakuus Ha IIend B MHapaUienbHBIX Jydax. Judpakumonnas
pemierka. Ilongapuzamuss nonepeunbix  BoiH. [lomsipuzanust  cBeta.  J[BoitHOe
nyuenpenomiienue. [lomapounsl. Jucnepcust ceera. Bunbl usiydeHuid. Buabsl ciekTpos.
Crnektpbl ucnyckanus. CrnexTpsl noriomeHus. CrnekTpanpHblii aHanu3. CrnekTpaibHbIe
KIaccel  3Be3d.  YnbTpaduoneroBoe — u3nydeHue. HUughpakpacnoe  usznyuenue.

OK 01
OK 02
OK 04
OK 05

AHIIOO
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Pentrenosckue nyuun. Ix npupona u cpoiictsa. [llkana 31eKTpOMarHUTHBIX U3TyYEHUI

JlaGopaTopHble 3aHATHS:
JlaboparopHas pa6ora Nell OmnpeesieHue JIMHBI CBETOBOW BOJHBI C TOMOIIBIO
TU(GPaKIIMOHHOM PEeIIeTKH.
JlaboparopHas pabora Nel2 Ha6JiroeHue CIJIONIHOTO U TMHEHYATOr 0 CIIEKTPOB

Tema 5.3
CnenunajibHasi Teopus
OTHOCHUTECJIBHOCTH

Coaep:xxanue ydeOHOro MmaTepuasa:

JIBr>xeHne co ckopocThio cBeTa. [locTynaTel TEOpUM OTHOCUTEIBHOCTH M CIEACTBHS U3
HuX./IHBapHaHTHOCTH MOJYJIsl CKOPOCTH CBETA B BaKyyMe. DHeprus nokosi. CBsi3b Macchl U
SHEPruH CBOOOAHON YaCTUIIBI. DJIEMEHTHI PENATUBUCTCKON TUHAMUKU

Pa3znen 6. KBanToBasi pusuka

12

Tema 6.1
KBanToBasi onTHka

Conep:xxanue yueOHOro MmaTepuasia:

KBanroBass runoreza Ilnanka. TennoBoe wu3nyuenue. KoproyckynsipHO-BOJIHOBOR
nyam3M. @otonsl. ['unoreza ae bpoitas o BOIHOBBIX cBoicTBax 4yacTull. COOTHOILIEHUE
HeompeneneHHocre [eiizenbepra. JlaBnenwe cBera. XWUMHUYECKOE [IEWCTBHE CBETA.
Omnprite [1.H. JleGeneBa u H.W. BaBunoBa. @omoaghhexm. Ypasnenue Jiinwmmeitna ona
domorhpexma.  Buewnuii  pomodnekmpuueckuii - Ippexm.  Buympennuii
domorgppexm. Tunwvr homornemenmos. Illpumenenue homorghgpexma

Tema 6.2
duzuka aroma u
aTOMHOIO siApa

CopepxaHue y4eGHOTO MaTepuaia:

PasButue B3MIIALOB Ha CTpOCHHME BewiecTBa. Monaenu CTpPOEHHs aTOMHOIO sjpa.
3aKOHOMEpPHOCTH B aTOMHBIX CIEKTpax Boaopona. fnepHas mopenb aroma. ONbITHI
3. Pezepdopna. Mogens aroma Bomopoxa mo H. bopy. KantoBeie moctynatel bopa.
Jlazepbi. PainoakTHUBHOCTS. 3aKOoH paJuMOaKTUBHOIO pacnaaa. PaguoakTuBHBIE
npespauieHus. CriocoObl HaOMIONEHUS W PETrUCTPAallUU 3apsDKEHHBIX dacTull. D¢ dekr
BaswmiioBa — YepenkoBa. CTpoeHne atomMHoro sanpa. JlegexT maccwl, 3Heprus CBs3H U
YCTOWYMBOCTh  aTOMHBIX  sAnep. SnepHele  peakumu.  SlnepHas  dHepreTHka.
OHepreTMUecKMi  BBIXOZ  SAEpHBIX peakuuil. MckyccTBeHHas palMOaKTUBHOCTD.
Henenne Tsokenslx sanep. Llemnas snepHas peakuus. Yrpasisiemas LENHAsl peakius.
Snepnsiii peaktop. TepmosiaepHslil cuaTe3. DHeprus 38e31. [loyuenne paanoakTUBHBIX
M30TONOB W UX MpUMEHEHHE. buosorndeckoe JeHCTBUE PaTUOAKTHUBHBIX H3IIYyYECHUU.
DneMeHTapHbIE YaCTHUIIbI

OK 01
OK 02
OK 04
OK 05
OK 07
[1K4
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Pasznen 7. Ctpoenue Beenennoit 4
Tema 7.1 Conep:xxanue yueOHOro Mmarepuania: OK 01
Crpoenne ConHeuHoil | Conneynas cucrema. [lnaHeTsl, MX BUIUMOE JBHKEHHE. Malible Tela COHEeYHOM OK 02
CHUCTCMBI cuctembl. Cucrema 3emisi—Jlyna. Connite. CosHe4Has aKTUBHOCTb. MICTOYHUK SHEPTUn 2 OK 03
Connia u 38€311 OK 04
JlabopaTtopHblie padoThI: OK 05
JlabopatopHas pabota Nel3. M3ydeHnue kapThl 3B€3THOTO Heba 2 OK 06
OK 07

IIpomesxyTouHas aTTecTanus: aud.3aqer 4

Bcero: 108

AHIIOO

Pa6ouas mporpamma 1o odmeo6pa3zoBaTenbHON yueOHOH qucnummmae «Pu3nka»

«AxaneMuvecKuit

KOJICIA»

CrnennansHocTh «09.02.09 Beb-pazpaboTka

CocraBurens bubuk E. A.
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3.

YCJIIOBUA PEAJIM3ALINN PABOYEN INPOI'PAMMBI

OBIIEOBPA3OBATEJILHOIN YYEBHOM JUCIMIIIAHBI

3.1. TpeOoBaHMs K MUHUMAJIbHOMY MATEePUAJIBLHO-TEXHHYECKOMY 00ecnevYeHnIo
Peaﬂmaunﬂ nporpaMmbl JUCHUIIJIMHBI TpeﬁyeT HaJIU4YuA:

YyeOHOro KadbuHera:

1. Kabuner ¢usukmu.

OobopynoBanue y4eOHOro KabuHera:

1. mocago4HbIE MECTA IO KOJMYECTBY O0yUaIOLINXCS;
2. pabouee MECTO MPEINoaBaTEeNs;

3. 3agaHus U1 KOHTPOJIBHBIX padoT;

4 npodeccnoHanbHO OPUEHTHPOBAHHBIE 3a/IaHHS;

5. Marepuabl TEKyLIEH U MPOMEKYTOYHON aTTECTALUH.

OobopynoBanue j1abopaTopur U pado4ux MecT JJadopaTopuu:

1. ITocagouHbie MeCTa MO KOJUYECTBY 00yUarOIIUXCS
2. PaGouee mecTo mpenoaaBaTess
3. MeTtoauueckue peKOMEeH Ialluu 110 BHIMOJIHEHHIO TJAOOPaTOPHOI paboThI

4. KoMmriekT o00opy1oBaHUs COTJIACHO MepeduHto TabopartopHbix pabot B KTTI

3.2 UndopmanmonHoe odecrnieyeHue 00yuyeHus :

OcHoBHas quTeparypa:

1.

2.

3.

@usuka: 0a30Bbli  ypoBEHb: Y4YeOHMK [y  00pa3oBaTeNIbHBIX  OpraHU3aLui,
peanu3yommx — o0pa3oBaTelbHbIE  MPOrPaMMbl  CpeIHEro  Mpo(hecCHOHAIBHOIO
obpaszosanus / H. C. [lypeimeBa, H. E. Baxeesckas, Jl. A. Ucaes, B. M. Hapyrun. — 3-e
u3n., crep - Mocksa: IIpocsemenue, 2026. - 512 ¢ - (Yue6nuk CI1O). - ISBN 978-5-09-
134712-8. - Tekcr: anektponHsbIid. - URL: https://znanium.ru/catalog/product/2267076

[TypweimeBa H.C., BaxeeBckas H.E., McaeB JI.A., Yapyrun B.M. ®usuka. ba3zoBbiii u
yriay6nénnslii ypoBHu. 11 kmacc. U3natenscrBo: Ilpocsemenue, 2022, ISBN: 978-5-09-
101636-9. Tekct : 2JI€KTPOHHBIH // DIEKTPOHHO-O0MOIMOTEYHAs cucTeMa Znanium| cant].

— URL: https://znanium.ru/catalog/document?1d=432706

@Owusuka: 11-i kmacc : 6a30BbIi U yrTyOnEéHHBIN ypoBHH : B 2 yacTax. YacTh 1: ydyeOHHK /
JI. O. I'ennenmreity, A. A. bynarosa, 1. H. Kopuuises, A. B. Komkuna ; mox pex. B. A.
OpnoBa. — 6-¢ u3n., crep.. - Mocksa: IIpocsemenne, 2026. - 191 c. - ISBN 978-5-09-

139134-3. - Tekct: anektponnsiid. - URL: https://znanium.ru/catalog/product/2267047
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https://znanium.ru/catalog/product/2267076
https://znanium.ru/catalog/publishers/books?ref=5d76ddaf-bbdc-11ec-a6a4-90b11c31de4c
https://znanium.ru/catalog/document?id=432706

4. ®wusuka: 11-i kmacc: 6a30BbI U yITyOaEHHBIM YyPOBHM: B 2 4acTsx. Yacte 2: yueOHUK /
JI. O. I'enpenmreiin, A. A. bynarosa, 1. H. Kopuunbes, A. B. Komkuna; mox pea. B. A.
OpnoBa. — 6-e u3n., crep. - Mocksa: IIpocsemenue, 2026. - 213 c. - ISBN 978-5-09-
139135-0. - Tekct: anekTponHbli. - URL: https://znanium.ru/catalog/product/2267052

5. Mskumes I'5l. ®usuxa. 10 xnacc. ba3oeii u yrmyonéunsiii ypouu / Mskumes "5,
ByxoBues b.b., Corckuit H.H.; [Ton pen. [lapdentreBa H.A. - M.:IIpocsemenue, 2026. -
432 c¢. - ISBN 978-5-09-129696-9. - Tekct: onektponHbii. - URL:
https://znanium.ru/catalog/product/2232146

6. ®uzmka. 11 xnacc. ba3oBelit u yriyOnéHHBIN ypoBHU. DieKTpoHHAst (Gopma ydeOHHKa
Msxuwes I. ., byxosues b. b., Yapyrun B. M. / Ilox pen. IlapdentreBoit H. A.M.
WznarensctBo: [Ipocsemenue, 2023, ISBN: 978-5-09-103620-6. TekcT: 3neKTpOHHBIN //
DNEeKTPOHHO-0MOIMOTEe HAs cucreMa Znanium|[cair]. —

URL: https://znanium.ru/catalog/document?id=448115

7. ®usuka: 0az0BbIi ypOBEHb: MNPAKTUKyM II0 pEIIEHHMIO 3ajad: y4deOHoe Mmocodue,
pa3paboTaHHOE B KOMIUIEKTE C Yy4eOHUKOM [Jisi 00pa30BaTeIbHBIX OpraHU3aIuii,
peamu3yommx — 0o0pa3oBaTelibHbIE  MPOrpaMMbl  CpeaHero  MpodeCcCHOHAIbHOrO
oopazoBanusi / H. C. IlypermieBa, H. E. BaxxeeBckas, J[. A. Ucaes, B. M. Hapyrun. — 3-e
u31., crep - Mocksa: [Ipocsemenue, 2026. - 241 c. - (Yuebnux CIIO). - ISBN 978-5-09-
139136-7. - Tekct: anekTpoHHbIid. - URL: https://znanium.ru/catalog/product/2267071

8. Coopnuk 3ama4 mo ¢pusuke. 10-11 knace. — PeivkeBud A.IT. M.: Ipoda, 20261

HNuTepHeT-pecypebl
1. www. fcior. edu. ru (®PenepanpHblii 1IEHTP MH(OPMAIIMOHHO-00PAa30BATEIBHBIX
pecypcoB).
2. wwww. dic. academic. ru (Axkagemuk. CoBapu U SHUUKIIONEANH).
www. booksgid. com (Books Gid. DnexkTponHas 6ubmuorexa).
www. globalteka. ru (I'mobanreka. I'moGanbHas OMOIMOTEKA HAyUYHBIX PECYPCOB).
www. window. edu. ru (EnuHoe okHO ocTyna kK 00pa3oBaTeIbHBIM PECYpCcaMm).

S AW

www. st-books. ru (JIyumas yueOnas nureparypa).

7. www. school. edu. ru (Poccuiickuii oOpa3zoBaTenpHblli moptai. J{ocTymHOCTS,
Ka4ecTBO, A Pek-

8. THBHOCTB).

9. www. ru/book (DnexkTpoHHas 6uOIMOTEYHAs CUCTEMA).

10. www. alleng. ru/edu/phys. htm (OOGpa3oBarenbHbie pecypchl MHTepHEeTa —
®dusuka).

11. www.  school-collection. edu. ru (Enunas  xomnekmusi  IU(POBBIX
00pa3oBaTeIbHBIX PECYPCOB).

12. https//fiz.1september. ru (yueOHO-MeTOnMUYeCKas razeta « DU3uKay).

13. www. n-t. ru/nl/fz (HobGeneBckue naypeatsl o pusmke).

14. www. nuclphys. sinp. msu. ru (Snepnas ¢usuxa B UaTepuere).

15. www. college. ru/fizika (ITonroroBka x EI'D).
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16. www. kvant. mccme. ru (HaydHO-TIONYJISIPHBIA (PU3NKO-MAaTEMaTUYECKUI KypHA
«KBaHTY).

17. WWW. yos. ru/natural-sciences/html (ecTecTBeHHO-Hay4dHBIH >KypHal s
mosonexu «I1yTe B HayKy»).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUITTIMHBI

KoHTposib 1 OLeHKa pacKpbIBAIOTCSI 4Yepe3 YCBOCHHbIE 3HAHUA U IPUOOPETEHHBbIE
00y4arouMMHCsT YMEHUS, HalpaBjieHHble Ha (opMupoBaHHE OOIMX U MPO(ECCHOHATBHBIX
KoMrieTeHIui. KoMneTeHuu 1omKHbI OBITh COOTHECEHBI C MIPEIMETHBIMU PE3YJIbTaTaMHU.

Koa n HammMeHoBanue

DopMupyemMbIX
KOMIETeHI I

Paznen/Tema

THun oneHOYHBIX
MeponpUATHI

OK 01 CIIOCOOBI
peleHus 3a1a4
poecCHOHANBHON e TeITbHOCTH
[IPUMEHUTEIBHO

K pa3JIMYHBIM KOHTEKCTaM

Bribupats

Pazgen 2. Temsr 2.1.,2.2.,
Pazpnen 3. Temer 3.1.
Paznen4. Temnr 4.1.
Pasngen 5. Temsr 5.1.
Pazgen 6. Temsl 6.1., 6.2.
Paspgen 7. Temsr 7.1

OK 02. HUcnons3oBarts
COBpPEMEHHbBIC cpezcTBa
IIOKCKa, aHaIu3a "

UMHTEepIpeTaluu MHPOPMALUU U
UH(POPMALIMOHHBIE TEXHOJIOIMU

Paznen2. Temnr 2.1.,2.2.,
Pazmen 3. Temnr 3.1.
Pasnen4. Temsr 4.1.

Pasgen 5. Temsr 5.1.
Paznmen 6. Temn1 6.1., 6.2.

TUTsL BBITIOJIHEHUS 3ama4 | Pasmen 7. Temsl 7.1
npogeccruoHaIbHON

JeATeIbHOCTH

OK 03. [IlmanupoBath u Pasnen 2. Temsr 2.1.,2.2.,
peasn30BbIBaTh COOCTBEHHOE Pasznen 3. Temsr 3.1.
npodeccuoHaIbHOe u Pasnen 4. Tems! 4.1.
JMYHOCTHOE pa3BUTHE, Paznen 5. Temsl 5.1.
NPEAITPUHUMATEIBCK YO Pazgen 6. Temsl 6.1., 6.2.
NEeATEIbHOCTD B Pasngen 7. Temnr 7.1
npodeccruoHambHOl  cdepe,

UCMOJb30BaTh 3HAHUS IO

IpaBOBOM U  (PMHAHCOBOU
IPaMOTHOCTH B Pa3IMYHbBIX
YKU3HEHHBIX
CUTYaIUsIX

OK 04. DddexTuBHO
B3aMMO/ICHCTBOBATh U pabOTATh
B KOJUICKTUBE I KOMaH]Ie

Pazmen 1. Temnr 1.1.
Paznen 2. Temsr 2.1.,2.2.,
Pazgen 3. Temsr 3.1.
Pasnen4. Temsr 4.1.
Pasgen 5. Temsr 5.1.
Paznen 6. Temn1 6.1., 6.2.
Pazgen 7. Temsr 7.1

OK 05. OcymecTBiasiTh YCTHYIO
u MUCbMEHHYIO
KOMM yHUKAITHIO Ha
rOCyAapCTBEHHOM SI3BIKE
Poccuiickoit ~ ®@eneparuun ¢
y4eTOM 0co0eHHOCTEN

Pasmen 1. Temnr 1.1
Pazpen 2. Temsr 2.1.,2.2.
Pazgen 3. Temer 3.1.
Paznen4. Temnr 4.1.
Pazmen 5. Temnr 5.1.
Paznen 6. Temsl 6.1., 6.2.

- YCTHBIH OIIpOC;

- (ppoHTANBHBII OIIpOC;

- OIICHKa KOHTPOJBHBIX
pabor;

- HaOJIOZIeHNe 3aX0/I0M
BBITIOJTHEHUS
71a00paTOPHBIX PadoT;

- OIICHKAa BBIMIOJHEHUS
71a00paTopHBIX padoT;

- OLCHKA MPAaKTUYICCKUX

pabor (pemeHust
Ka4eCTBEHHBIX, PACUETHBIX
3a7a49);
- OIEGHKa TECTOBBIX
3aJaHUi;

- HAOJIFOEHHU E 3a XOI0M
BBITIOJIHEHUS
WHIUBUIYaTbHBIX
MIPOCKTOB 51 OIIEHKA|

BLIIIOJIHCHHBIX IIPOCKTOB;

- OILCHKa BBIIIOJHCHUA
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COLMAJIbHOIO M KyJNbTYpPHOro | Paznen7. Temst 7.1,7.2
KOHTEKCTa
OK 07. CoxelicTBOBaThH Paspgen 1. Temsr 1.1
COXPAaHEHHUIO  OKpYXaroulei Paznen 2. Temsr 2.1.,2.2.
Cpelbl, PecypcocOepekeHHIO, Paznen 3. Temst 3.1.
MPUMEHSTh 3HAHUS 00 Paznen 4. Tems! 4.1.
W3MEHEHUHU KIMMaTa, Paszgen 5. Temsbr 5.1.
MPUHLIHIIBI OEepEKIMBOTO Paznen 6. Temn1 6.1., 6.2.
MpPOU3BOJACTBa, A(DPEKTUBHO Paznen 7. Temst 7.1, 7,2
JIEICTBOBATh B UPE3BbIYAHBIX
CUTYaIHIX
Pazpgen 1. Temsr 1.1
Pazmen 2. Temnr 2.1.,2.2.
11K Paspen 3. Temsr 3.1.
Pasngen 5. Temsr 5.1.
Pasngen 7. Temer 7.2

JIOMAIITHUX
CaMOCTOSITENIbHBIX paboT;
- HaOJIFOIEHKE U OLICHKA
peuieHus Kerc-3aaay;
- HaOJIIO/IeHNE U OIICHKA
JIEIIOBOM UTPBI;
nuddepeHnupoBaHHbII

3a4cCT.
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