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Pabouas mporpamma yueOnoit nucuumumubl OJ[.11 «®U3NKA» pazpaborana Ha
OCHOBE:

- 3akoHa P® ot 29 nekabps 2012 r. Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
denepannmny;

- @epepanbHOTO  TOCYJAPCTBEHHOTO  O0pa30BaTENBHOrO  CTaHAapTa IO
cnermanbHocTu CIIO 38.02.01 DxoHOMHMKa W OyXrajlTepckuid yder (10 OTpaciisiM)
(npukaz MunuctepctBa npocsemienust Poccuiickoit @enepanuu ot 24.06.2024 No
437);

- @efepaibHOTO rOCYJaPCTBEHHOTIO 00pa30BaTENbHOIO CTaHAAPTA CPEIHETO OOILEro
oOpa3oBaHMs YTBEP>KICHHOTO MpHKa3oM MMHHCTEpPCTBA 00pa3oBaHUS W HAYKH
Poccuiickoit @eaepaunn ot 17 mas 2012 r. Ne 413;

- Ilpuxa3a MunucrepcrBa npocsemenuss PO or 12 asrycra 2022 1. Ne 732 «O
BHECEHMH U3MEHEHMI B (eAepalbHblii TOCyJapCTBEHHBIA 00pa30BaTEIbHBIN
CTaHJIapT CPEIHET0 00IIero 00pa3oBaHusl, yTBEPKACHHbIN TprKa3oM MUHUCTEPCTBA
obOpasoBanus u Hayku Poccuiickoit @eneparun ot 17 mast 2012 1. Ne 413y,

- IIpukaza MununcrepctBa npocsenieHust Poccuiickoit @enepannu ot 24.08.2022 Ne
762 «O06 yrBepxkaeHuu Ilopsinka opraHu3anuy U OCYIIECTBIECHUS 00pa30BaTeIbHON
JESATEIIBHOCTH 1O 00pa30oBaTeIbHBIM IPOrpaMMaM CPEIHETO MPOo(heCcCHOHATBHOTO
o0pa3oBaHUs;

-+ [Ipukaza MunucrepctBa mpocBemieHuss Poccum ot 23.11.2022 Ne 1014 «OG06
YTBEPKICHUHU (enepanbHO 00pa3oBaTENbHOW MPOTrpaMMbl  CPEIHEro OOIEro
o0pa3oBaHuUs;

- IpUMepHOH paboueil mporpammbl 001IE00pPa30BaATENBLHON AUCHUILUIUHBI « DU3HKa»

(6a30BBIi ypOBEHB) JUIi MPOQECCHOHANBHBIX O00pa30BaTENbHBIX OpraHM3aLluid
(omobpeno Ha 3acemanum Ilemarormyeckoro coseta @OI'BOY AIIO HPIIO
npoTtokojiom Ne6/2025 ot «18» ampernst 2025 rona).

Opranuzarop-paspadotunk: ®I'bOY BO Anraiickuit 'AY
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1. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOIT'PAMMBI YUEBHOM
JANCIUITJINHBI

1.1 Ob6saacTs npuMeHeHus1 pado4eil NPporpamMmbl

Pabouas mporpamma yueOHO¥M muctumuabl OJ[.11 «Dusmka» SBASETCS YaCTHIO
OCHOBHOM 00pa30BaTelbHOW MPOrpaMMbl B paMKax MOJATOTOBKU CIEIUATMCTOB
cpennero 3BeHa no crenuanpHocTH CITO 38.02.01 DxoHOMHKA M OyXranTepCKHii
y4et (1o oTpacisiM) Ha 6a3e OCHOBHOTO O0Iero 00pa3oBaHMs.

1.2 MecTo y4eOHOH JUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMBbl:
VYueOnas aucuumauHa OJ.11 «®Dusuka» BXoaut B 0011€00pa30BaTeNbHbIA UK U
ABysieTcsl 00s3aTeIbHBIM 0a30BbIM MPEIMETOM U3 0053aTeNbHON MpEeAMETHOU
obnactu «EcrectBenHo-HayuHble ipeameTsy OI'OC COO.

1.3. Hean u 3amaum y4eOHOH IMCHUILIMHBI, TPeOOBaHHA K pe3yJabTaTaM
OCBOCHUS JUCHUIIMHBI:

Heanro padoueii mporpaMMBbl SIBISIETCS:

— OCBOEHME oOyuaromuMucs coaepxanus yueoHon aucuuiinasl O/ 11 «Puznka»
B cooTBeTcTBUM ¢ TpeOoBanussMU OI'OC cpennero oOuiero oopa3oBaHus;

- ¢dopmupoBaHue Yy OOYy4YarOUIMXCA YBEPEHHOCTH B IIEHHOCTH OOpa30BaHMUS,
3HAYUMOCTH (PU3MYECKUX 3HAHMM JJI1 COBPEMEHHOIO KBaIu(UUHUPOBAHHOTO
CHeuaIncTa Npy OCYLIECTBIECHUH €ro MPO(PEeCCHOHATBHOMN eI TEIbHOCTH;

- (hopMupoBaHUE €CTECTBEHHO-HAYYHOUN IPaMOTHOCTH;

- OBJIQJICHHE CIEeUU(PUUECKON CUCTEMOUN (DU3NYECKUX MOHATUN, TEPMHUHOJOTHUEN H
CHUMBOJIUKOM;

- OCBOCHHE OCHOBHBIX (PU3MUECKUX TEOPUIA, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJAQJCHUE OCHOBHBIMM  METOJAaMH  HAy4YHOrOo  IIO3HAHMS  MPUPOJBI,
UCIIOJb3yeMbIMU B (u3uKe (HAOI0JeHUE, ONHCAaHHWE, U3MEPEHHUE, BbIIBH)KEHUE
TUIOTE3, IPOBEACHUE HKCIIEPUMEHTA);

- OBJIAJICHUE YMEHHSIMHU 00paldaThiBaTh JIaHHBIE OSKCIEPUMEHTa, OOBICHATH
MOJIYYCHHBIC PE3yJbTaThl, YCTAHABIMBATH 3aBUCHUMOCTH MEXIYy (QU3NUYECKUMHU
BEJTMYMHAMH B HA0JI10/1aeMOM SIBJICHUH, JI€JIaTh BHIBOIBI,

- (hpopmupoBaHue yMeHus pemaTh GU3NUYECKUE 3aJa4l pa3HbIX YPOBHEH CIOXKHOCTH;
- pa3BUTHE TMO3HABATEJIbHBIX HMHTEPECOB, MHTEIUIEKTyaIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN B Tpoliecce MPUOOPETEHUs] 3HAHUM C UCMOJb30BAHUEM Pa3TMUYHBIX
UCTOYHUKOB HWH(MOpPMAIMU U COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJOTUM;
yMeHU# (GOopMyIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3UIMIO MO OTHOIIECHUIO
K (puznyeckoit nHpopMaIK, MOTYy4YaeMO U3 pPa3HbIX HCTOYHUKOB;

- BOCIIUTaHHE YYBCTBA FOPAOCTH 32 POCCHUICKYIO PU3NUYECKYIO HAYKY.

OcBoeHne kypca IUCHMIUIMHBI «PU3MKa» MPEANOoJIaracT PElEHUue CIEeIyIoIuX
3aja4:

- nmpuobpeTeHne 3HaHWK O (QyHIaMEHTATBHBIX (DU3UYECKUX 3aKOHAX, JICKAIIUX B
OCHOBE COBPEMEHHOW (U3MYECKOW KapTHHBI MHpA, TMPUHIUIIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB M IMPOU3BOJCTBEHHBIX IMPOLIECCOB, O HamOOJee Ba)XKHBIX
OTKPBITUAX B 00JIACTH (PU3MKH, OKA3ABIINX OMPECIIAIONIee BIUSHUE HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

- TMOHMMAaHHME (PU3NYECKOW CYIIHOCTU SBJICHHM, TPOSBISAIOIIUXCA B paMKax
IIPOU3BOJICTBEHHOM AEATEIBbHOCTH;



- OCBOGHHME CMOCOOOB UCHOJB30BaHUS (DU3MUECKUX 3HAHUU JUISI PpELICHHS
OPAKTUYECKUX U NpO(ECCHOHANBHBIX 3a]a4, OOBSICHEHUS SBJICHUA TNPUPOIBI,
IPOU3BOACTBEHHBIX M TEXHOJIOTMYECKUX MPOLIECCOB, NPUHLHUIIOB JCHCTBUS
TEXHUYECKUX PUOOPOB U YCTPOMCTB, 00ecredeHHsl Oe301MacHOCTH IPOU3BOACTBA U
OXpPaHbI PUPOIBL;
- (opmupoBaHME YMEHHH pellaTh y4yeOHO-IIPAKTHUUECKHE 3alayd (U3NYECKOTO
coJiepKaHus ¢ Y4ETOM Ipo(hecCHOHATIBHON HAlIPABJIEHHOCTH;
- TPHOOpETEeHUE OMbITa MO3HAHHWS U CAMOIIO3HAHWS; YMEHHUW CTaBUTh 33/1a4d U
pemath mpobsieMbl ¢ y4€ToM MpodeccuoHAbHOM HANPaBICHHOCTH;
- (opMuUpOBaHHE YMEHUI HCKaTh, aHAIM3UPOBATH U 00pabaThIBaTh (PUINYECKYIO
uH(pOpMaIKIO ¢ y4€TOM MpodeccHoHabHOIN HAaNPaBICHHOCTH;
- TIOATOTOBKA OOYYAIOIIMUXCS K YCIENIHOMY OCBOCHUIO JWCUUIUIMH U MOMAYJEH
npo(decCHOHATBFHOTO MHUKIA: (OPMUPOBAHUE Y HUX YMEHHUH U OTBITA AEATEIHHOCTH,
XapakTepHbIX Ui npodeccuil / JOKHOCTEH CIy)KalluX WA CHELHAIbHOCTEH,
[OJy4yaeMBbIX B IPO(ECCHOHATIBHBIX 00pa30BaTEIbHBIX OpraHU3aLUsAX;
- MOJArOTOBKAa K (hOPMHPOBAHUIO OOIMIMX KOMIETEHLUUH OYIYyLIEro ChenuagucTa:
camMo00pa3oBaHusl, KOMMYHHUKAIMM, MPOSBICHUS TIPa)KIaHCKO-NATPUOTHUECKON
NO3UINH, COTPYAHUYECTBA, MPUHATHUS PEIICHUN B CTaHAAPTHOM U HECTaHJAPTHOM
CUTYalUsIX, IPOCKTUPOBAHUS, MPOBEACHNUS (PU3NUECKUX U3MEpPEHUH, 3PPEKTUBHOTO
1 0€30MaCHOT0 UCIOJIb30BAaHUS PA3IMUHBIX TEXHUUYECKUX YCTPOUCTB, COOIIOACHMUS
MpaBUJI OXPaHbl TPyJa NpH padoTe ¢ (PU3NIECKUMHU TPUOOpaMu U 000PYyAOBaHUEM.

Oco0eHHOCTh (POpMHUPOBAHUS COBOKYNMHOCTU 3a/lay HU3y4deHUs (U3UKUA IS
CUCTEMBbl ~ CpEIHEro  Mpo(EecCHOHATBHOTO  00pa3OBaHMs  3aKJIIOYaeTcs B
HEOOXOJIMMOCTH pealiu3alliid MNpo(ecCHOHATBLHON HAMPaBICHHOCTH PEIIaeMbIX
3aj1a4, yu€Ta 0COOCHHOCTEH cephl IeSITEIbHOCTH OYIyIINX CIEIIUATUCTOB.

B pe3ynbpTaTe OCBOCHHS TUCIUTUIMHBI 00YYaIOIIHIACS TOKEH 3HATH:
- CMBICT TOHSTHUN: (U3NYECKOE SIBJICHHE, TUIIOTE3a, 3aKOH, TEOpHUs, BEIECTBO,
B3aUMOJEMCTBHE, 3JEKTPOMAarHUTHOE MOJIE, BOJHA, (OTOH, aTOM, aTOMHOE Spo,
MOHU3HUPYIOIINE U3ITyUEHUS;
- CMBICH (PU3MYECKMX BEJIMYMH: CKOPOCTb, YCKOpPEHHE, Macca, CUja, HUMITYJIbC,
paboTa, MEXaHWYeCKasi dHEPTus, BHYTPEHHsISI SHEPrusi, abCOIIOTHAsT TeMIeparypa,
CpelnHsisi KHUHETHYecKash DSHEpPrus 4YacTHIl BELIECTBA, KOJUYECTBO TEIUIOTHI,
3JIEMEHTAPHBIN JIEKTPUUYECKUN 3apsifl;
- CMBICTT (U3UYECKUX 3aKOHOB KIIACCMYECKOW MEXaHWKH, BCEMHUPHOTO TATOTCHWSI,
COXPAaHEHHUs HHEPTUH, HMITyJIbCa W DIEKTPUYECKOrO 3apsia, TEePMOIUHAMUKH,
ANEKTPOMATHUTHON MHAYKIMH, PoTorddekTa;
- BKJIaJ] POCCHMCKHIX M 3apyOEKHBIX yUEHBIX, OKa3aBIIUX HAWOOJbIIEEe BIUSHUE HA
pa3BUTHE PUBHKHY;

B pe3ynbTaTe OCBOCHUS TUCIUTUIMHBI 00YYAIOIIHIACS TOKEH YMETh:
- IPOBOAUTH HAOIOICHNUS, TUIAHUPOBATh U BBIMOIHITH SKCIIEPUMEHTHI,
- BBIJIBUTATh TMIIOTE3bl U CTPOUTH MOJIEIIH,
- TMPUMEHATH TOJYYCHHBbIC 3HAHUS MO (U3UKE ISl OOBSICHEHUS Pa3zHOOOpa3HBIX
(U3HUECKUX SBICHUI U CBOWCTB BEIIECTB;
- IPaKTUYECKH UCIIOJIb30BATh (DU3HUECKHUE 3HAHUS;
- OIICHUBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HH(POpMAIIHH;



- WCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHUS IJIS PEHICHUS MPAKTHUYECKUX
3a/lay TMOBCEIHEBHOW >KM3HHU, OOecredeHus] 0e30MacHOCTH COOCTBEHHOW >KHM3HH,
PalMOHAIIBHOTO MPUPOIONOIB30BAHMS M OXPAaHbI OKPYXKAIOIIEH CPe/ibl;
- ONHUCHIBATh U OOBSACHATH (U3HUECKHUE SIBJICHUS U CBOICTBA TEJ: CBOMCTBA ra3os,
KUAKOCTEH M TBEPHABIX TeJ; AJIEKTPOMATHUTHYIO HWHIYKIMIO, PacIpoCTpaHEHUe
AJIEKTPOMATHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3IyYE€HHUE U TMOIJIOLICHUE
cBeta aToMoM; (oTOdPDEKT;
- OTJIMYATh TUTIOTE3BI OT HAYYHBIX TCOPHIA;
- IeJIaTh BBIBOJIBI HA OCHOBE IKCIIEPUMEHTAIBLHBIX JAHHBIX;
- TPUBOAWTH TPUMEPHI, IOKA3BIBAIONINE, YTO: HAOIIOMCHHS W OSKCICPUMEHT
SIBJISIFOTCST OCHOBOM JUIsl BBIJBMKEHUSI THUIIOTE3 W TCOPHWH, MO3BOJISIOT TPOBEPUTH
WCTUHHOCTh TEOPETHUYECKHX BBIBOJIOB; (hM3MUECKas TEOpHs AaeT BO3MOXKHOCTH
OOBSCHATH U3BECTHBIC SBJICHUS MPUPOJBI U Hay4dHBIC (DaKTHI, MMPEACKA3BIBATH CIIC
HEU3BECTHBIC SABJICHMUS;
- TPUBOJUTH NPHUMEPHI TMPAKTHUYECKOTO HCIONb30BaHUA (U3UUYECKUX 3HAHMM:
3aKOHOB MEXaHUKH, TEPMOJIMHAMUKH U DJICKTPOJMHAMHKHA B DSHEPTETHUKE;
Pa3UYHBIX BUJOB JJICKTPOMArHUTHBIX W3IIYYCHUM [JI1 pPa3BUTUS PagUo U
TEJICKOMMYHHUKAIUMA, KBAaHTOBOW (DU3UMKKM B CO3JaHUHU SIICPHOM DSHEPIreTHKH,
Ja3€epoB;
- BOCIPUHMMATh U HA OCHOBE IMOJYYEHHBIX 3HAHUM CAMOCTOSITEILHO OIEHUBATH
uHpopmanuio, coaepxaugyrocss B coobdmenusx CMU, Wurtepuere, HayyHO-
MOMYJISIPHBIX CTAThSX.
- PUMEHSATD MTOTYUCHHBIC 3HAHUS TSI perieHusT (PU3UIECKUX 3a71a9;
- OTIpeNeNATh XapakTep (puznueckoro mpoiiecca no rpaduxy, Tadbnuie, popmyne™;
- U3MEPATH PN (PU3NYECKUX BEIWYMH, MPEACTABIAS pPe3yIbTaThl U3MEPEHUN C
YYETOM UX MOTPENTHOCTEM.

OcBoenne coxaepkanus  ydyeOHou  aucnmrumHel  OJ1.11
o0ecrnieunBaeT JOCTHKEHHE 00YUAIOIIUMUCS CIENYIOIINX Pe3yabmamaos:

«Duznkay

Ilnanupyemble pe3yabTaThl OCBOEHUS 0011e00pa30BaATEIbLHON AUCIUIIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:

Kon n

HAaHMeEHOBaHHe IInanupyemsie pe3yJbTaTbl OCBOCHHMS THCHUIIINHBI

(popmupyembix OO0uue JAucuuniimHapHbie

KOMITeTEeH I
OK 01. B yacTu TpyaoBoro - [TP61 copmupoBars
Bui0upars BOCIIUTAHUSA: IIPEJICTABICHUS O POJIK U MECTE
CIocooObI - JIP27 roTOBHOCTB K TpYAy, (GU3HUKHN U aCTPOHOMHH B
pelIeHust 3a1a4 OCO3HaHHE LIEHHOCTU COBPEMEHHOI Hay4HO! KapTHHE
npogeccuonaib MacTepcTBa, TPYI0II00UE; MUpa, 0 CHCTEMOOOpa3yrolIeil ponu
HOM - JIP28 roTOBHOCTb K aKTUBHOW | (PU3HMKH B Pa3BUTHU €CTECTBEHHBIX
AeATeJbHOCTH NeSITeIbHOCTH TEXHOJIOTMYECKON | HayK, TEXHUKU U COBPEMEHHBIX
NMPUMEHHTEILHO U COLIMAJIbHOW HAIIPABIEHHOCTH, | TEXHOJIOIMi, O BKJIAJIe POCCUMCKUX U
K pa3iu4HbIM CIOCOOHOCTh MHUIIMMPOBATb, 3apy0eKHBIX YUCHBIX-(U3UKOB B
KOHTeKCTaM IUIAHUPOBATh U CAMOCTOSITENIBHO | pa3BUTHE HAYKU; TIOHUMAaHHE

BBIIIOJIHATH TaKYIO

(PUBUIECKOM CYITHOCTH



NESTETLHOCTD;

- JIP29 unTepec K pa3inuHbIM
cthepam npodeccHoHaATBHOM
JeATEeIIbHOCTH,

OBJj1ajieHHe YHUBEPCAIbHBIMU
Y4eOHbIMHU MO3HABATEJIbLHBIMHU
JNeHCTBUSIMU:

a) 0a3oBbIe JOrHYeCKHe
nelcTBUA.

- MP5 camocTosiTeIbHO
dhopmynupoBaTh U
aKTyaJIn3UpOBaTh NPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- MP6 ycranaBnuBathb
CYLIECTBEHHBIN MPU3HAK WU
OCHOBAHMS JJII CPAaBHEHUSI,
KJIacCU(PUKAIMKA U 0000IICHUS;
- MP7 onpeneinars nenu
JeATEIIbHOCTH, 33]1aBaTh
rapamMeTpbl U KpUTEPUHU UX
JIOCTHIKCHHS;

- MP8 BbIABIATH
3aKOHOMEPHOCTH U
MMPOTHUBOPEYHS B
paccMaTpuBaEeMbIX SIBJICHUSX;

- MP9 BHOCHUTB KOPPEKTHBHI B
NeATEeIIbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB
LIETISIM, OTICHUBATh PUCKU
MOCTECTBUHN AEATEIbHOCTH;

- MP10 pa3BuBath KpeaTUBHOE
MBIIUICHHUE MIPU PEILICHUH
YKU3HEHHBIX TTPOOIIeM

0) 0azoBbIe
HCCJIe10BaTeIbCKUE
JNelCTBUA:

- MP11 BianeTs HaBBIKAMH
y4e0HO-UCCIIeIOBATENIbCKON U
MPOEKTHOM EeSATEIbHOCTH,
HaBbIKAMU Pa3peIICHUs
npobem;

- MP16 BbIABIATH IPUUNHHO-
CJICACTBEHHBIC CBS3U U
aKTyaJIM3UpOBaTh 3a/1auy,
BBIJIBUTATh THIIOTE3Y €€
peuieHus, HaXOIUTh aPTYMEHTHI
JUISL TOKa3aTeIbCTBA CBOUX
YTBEPKJICHHH, 3a1aBaTh
rapamMeTpbl U KpUTEPUHU
peuieHus;

- MP17 ananusupoBatb
MOJTYYEHHBIE B XOJ€ peLICHUs

HaOJI0/1aeMbIX SIBJICHUI MUKPOMHUPA,
MakpoMHUpa U MEraMupa; IOHUMaHue
POJIM ACTPOHOMHH B MPAKTUUECKOMN
JIESITEJIBHOCTH Y€JI0BEKa U
JanbHEeHIIeM Hay4YHO-TEXHUYECKOM
Pa3BUTHH, POJIU (PU3UKH B
dbopMupoBaHUU KPyro3zopa u
(YHKIIMOHATHHON TPAMOTHOCTH
YesoBeKa JIJIsl pelIeHUs
MPaKTUYECKUX 3a/1a4;

- [IP67 chopmupoBath yMEeHHS
pelaTh pacyeTHbIE 337auu C SIBHO
3aIaHHON (PU3UYECKOI MOJIETIBIO,
UCIIONB3Ys (U3UUECKUE 3aKOHBI U
MIPUHIIMIIBI; HA OCHOBE aHAIM3a
yCIJIOBUS 33J]a4l BHIOMPATh
(bU3UYECKYIO MOJIEIb, BBIICTATh
(bu3HYECKre BETMYUHBI U (POPMYIIBI,
HE0OXOIUMBIE ISl €€ peLICHMUS,
MIPOBOAUTH PacUeThl U OLICHUBATh
pEaIbHOCTD MOTYYEHHOI'O 3HAYEHUS
(bu3NYeCKOi BETUYHHBI; pelIaTh
KaueCTBEHHBIC 33/1a4H, BHICTpAUBast
JIOTUYECKH HETIPOTUBOPEUUBYIO
LETIOYKY PACCYX JIEHHI C OMOPOM HA
M3Yy4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUYECKUe
SIBIICHUS;

- [IP63 Bnanmers
OCHOBOMOJNATAOIIUMHU (PU3HUECKIUMHU
MOHATHSIMH W BeJTHIUHAMH,
XapakTepu3yoIuMu GU3NIECKre
MIPOIIECCHI (CBA3AHHBIMHU C
MEXaHUYECKUM JIBUKEHUEM,
B3aNMMOJICHCTBHUEM TeEll,
MEXaHUYECKUMHU KOJIeOaHUSAMU U
BOJIHAMH; aTOMHO-MOJIEKYIISIPHBIM
CTPOCHHEM BEIIECTBA, TEIIOBBIMU
IpoLecCaMu; AEKTPUUECKUM U
MarHUTHBIM TIOJISIMH,
MEKTPUIECKUM TOKOM,
AIIEKTPOMATHUTHBIMU KOJICOaQHUSIMHU
Y BOJIHAMH; ONITUYECKUMU
SIBIICHUSIMU; KBAHTOBBIMHU
SIBJICHUSIMU, CTPOSHUEM aToMa 1
aTOMHOTO si/Ipa,
PaZl0aKTUBHOCTBIO); BIIAJICHUE
OCHOBOMOJIAralO UM
ACTPOHOMHUYECKUMHU TIOHATHIIMH,
MO3BOJISIONIMMHU XapaKTEPU30BaTh
MIPOLIECCHI, TPOUCXOAIINE Ha
3BE3/1aX, B 3BE€3/IHBIX CUCTEMaX, B



OK 02.
Hcnoab3oBarb
COBpPEMEHHbIE
cpeacraa
MOUCKA,
aHaJIN3a u
HHTepINpeTalun
uHopmanuu, 1
HH(OpPMALMOHH
ble TEXHOJIOTHH
s
BBINOJTHEHUSI
3a1a4
npogeccuoHaIb
HOM
NAeATEeJbHOCTH

3a/lauM pe3yJIbTaThl, KPUTUUECKH
OIICHUBATh UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBHSIX;

- MP21 ymeTb nepeHOCUTh
3HaHUS B [TO3HABATEIILHYIO U
MPaKTUYECKYIO 00JIacTH
KU3ZHEIESITEIIbHOCTH;

- MP22 ymeTh UHTETpUpPOBATH
3HAHUS U3 Pa3HBIX MPEIMETHBIX
obnacre;

- MP23 BBIABUTAaTH HOBBIE UJIEH,
npeaaraTb OpuruHaJIbHbIC
MOAXObI U PEIICHUS;

- MP2 crioco6HOCTh UX
WCIIOJIb30BaHUS B
M03HABaTEIbHON U

COLIMAJIBHOM ITPAKTHUKE

B o61acTu neHHocTH
HAYYHOI'0 MO3HAHUSA:

- JIP36 chopmrpoBaHHOCTH
MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U
0OIIECTBEHHO! MPAKTUKH,
OCHOBAHHOTO Ha JUaJIore
KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B
MOJUKYJIBTYPHOM MUPE;

- JIP37 coBepilieHCTBOBaHUE
SI3LIKOBOM M UMTATEILCKOM
KYJBTYPBI KaK Cpe/ICTBA
B3aUMO/JICVICTBUS MEXKTY
JIIOIBMH U TIO3HAHKS MUDA;

- JIP38 oco3HaHue LEHHOCTH

MEKTaJlaKTUYECKOU CpeENE;
NBIDKEHIE HEOECHBIX TEII,
SBOJTIONHIO 3Be3/ U BeeneHHol;

- [IP64 BnageTh 3aKOHOMEPHOCTSIMU,
3aKOHAMH U TEOPHAMHU (3aKOH
BceMupHOro tarorenus, I, II u 111
3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOU SHEPTUH, 3aKOH
COXpAaHEHUS UMITYJIbCA, IPUHITUIT
CYMEPIIO3UIINH CHJI, TPUHITUIT
PaBHOMPABHOCTH UHEPIUATIBLHBIX
CHUCTEM OTCUETa; MOJICKYJISIPHO-
KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, TA30BbIC 3aKOHBI, IIEPBbII
3aKOH TEPMOJMHAMUKH; 3aKOH
COXpaHEHUs AEKTPUUECKOTO 3apsia,
3akoH Kynona, 3akon Oma aiis
ydacTka 1enu, 3akoH Oma Juist
TIOJIHOM JIEKTPUUYECKOH 11eNH, 3aKOH
Jxoynsa - Jlenua, 3akoH
ANIEKTPOMArHUTHOM UHIYKIIUU, 3aKOH
COXpAaHEHUS SHEPTUH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPaHEHUSI
CBETa, 3aKOH OTPaXEHUS CBETA,
3aKOH MPEJIOMJICHUS CBETA; 3aKOH
COXpaHEHUs1 SHEPTHH, 3aKOH
COXpaHEHUs UMITYJIbCA, 3aKOH
COXpaHEHUs AEKTPUUECKOTO 3apsa,
3aKOH COXpaHEHHUs MacCOBOTO YUCIIA,
noctynarsl bopa, 3akoH
PaIMOAKTUBHOTO paciaa);
YBEPEHHOE MCIOJIb30BAHNE 3aKOHOB
Y 3aKOHOMEPHOCTEH IIpU aHAJIN3e
(bu3NYECKUX SBICHUN U MPOIECCOB

- [IP65 ymeTh y4nuThIBaTh TPaHHULIBI
MIPUMEHEHUS U3yYEHHBIX
bu3nYECKUX MOJENeH:
MarepuaibHas TouKa, MHepLUUaIbHas
cHcTeMa OTcUeTa, HACalIbHBIM Ta3;
MOJIEJIA CTPOCHHUS Ta30B, KUJIKOCTEU
Y TBEPBIX TEJ, TOYCUHBII
ANEKTPUUECKUH 3apsl, iAepHast
MOJICNIb aTOMa, HyKJIOHHAsI MOJIETh
aTOMHOTO sI/Ipa NP PELICHUN
bu3HYecKuX 3a71a9

- [IP69 ymets GpopmupoBaTh
COOCTBEHHYIO TTO3HUIIUIO TTO
OTHOIICHHIO K (PU3NYECKOM
uH(popMalnu, MOJydaeMon U3
Pa3HBIX UICTOYHUKOB, YMEHUM
HCIIOJIB30BaTh U (PpOBHIE
TEXHOJIOTHH JIs IIOKCKA,



OK 03.
IlnanupoBarh U

HAY4YHOH JEATEIbHOCTH,
TOTOBHOCTb OCYILECTBISATh
MPOCKTHYIO U
HCCIICIOBATEIIBCKYIO
NEeATEIbHOCTh MHANBUIYATBLHO U
B I'pYIIIIC;

OBJ1aieHHe YHHBEPCAJIbHBIMH
Y4eOHbIMH IO3HABATEIbLHBIMH
JNeHCTBUSIMU:

B) padorta ¢ nHgopmManmeii:

- MP25 Bi1ageTh HaBBEIKAMU
MoJTydeHus: HPOPMAIIUHU U3
HWCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOATENIbHO OCYIIECTBIISTh
IOMCK, aHAJIN3,
CHCTEMATHU3aIHIO H
HMHTEpIpeTaruo nHhopmanuu
Pa3IMYHBIX BUIOB U (hopm
MIPEACTABICHUS;

- MP26 co3maBaTh TEKCTHI B
pa3nuYHBIX (hopMaTax ¢ ydeToM
Ha3Ha4YCHHUS MHPOPMAIINH K
LIE€JIEBOM ayIMTOPUH, BBIOUPAst
ONTUMAJILHYIO (popmy
MPEACTABICHUS U
BHU3YaJIH3alUy;

- MP27 onieHuBarth
JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(pOpMaIuu, €e COOTBETCTBUE
MPaBOBBIM M MOPAJILHO-
ATUYECKUM HOpMaM;

- MP28 ucnonb30BatTh cpeacTa
MH(OPMALIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH B pELICHUU
KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX H
OpraHM3aIMOHHBIX 337124 C
cobroieHneM TpeboBaHU
PrOHOMUKH, TEXHUKH
0€30IMaCHOCTH, TUTHCHBI,
pecypcocOepexeHus, MPaBOBBIX
Y OTUYECKUX HOPM, HOPM
nH(pOPMAIMOHHOM
0€e30I1acHOCTH,

- MP29 BianeTs HaBBIKAMH
pacro3HaBaHUs U 3aIUTHI
uH(popMaIuy,
nH(}OpMaLIMOHHON
0€30IMaCHOCTH JIMYHOCTH

B o61acTi 1yXoBHO-
HPABCTBEHHOI0 BOCIIUTAHUA:

CTPYKTYPUPOBAHHUS, HHTEPIIPETALUN
U TIpE/ICTaBJICHUS YIeOHOU 1
HaY4YHO-TIOMYJISIpHON MH(pOpMaLny;
pa3BUTHE YMEHMI KPUTUYECKOTO
aHaJIM3a rnosyyaeMoi nHdpopmanuu

- [IP6G6 BnameThr OCHOBHBIMH
MEeToOAaMU Haquoro IIO3HaHHA,



peau3oBbIBATh
c00CTBEHHOE
npogdeccuoHaIb
HOE U
JIMYHOCTHOE
pa3Burue,
npeanpuHuMAaTe
JIbCKYI0
AeATeJIbHOCTD B
npogeccuoHaIb
HOI1 cdepe,
HCINO0JIb30BATh
3HAHUS N0
NMPaBoOBOM U
(punancoBoii
rPaMOTHOCTH B
Pa3JIMYHBIX
JKM3HEHHBIX
CUTYalUAX

- JIP16 chopmupoBaHHOCTH
HPaBCTBEHHOT'O CO3HAHUS,
3THUYECKOI0 MOBE/ICHNUS;

- JIP17 cnocoOGHOCTH OLIEHUBATh
CUTYaIMIO U TPUHUMATh
OCO3HaHHBIE PEIICHMUS,
OpPUEHTHUPYSICh HA MOPAJIBHO-
HPaBCTBEHHBIC HOPMBI U
LIEHHOCTH;

- JIP18 oco3nanue 1uyHOTO
BKJIaJia B IOCTPOEHUE
YCTOMYHBOIO OYIYIICTO;

- JIP19 otBeTcTBEHHOE
OTHOIIIEHNE K CBOUM POJUTEISIM
U (WIH) IPYrUM YiIeHaM CEMbH,
CO3/IaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSATHUS
LIEHHOCTEN CEMEWHOM )KU3HU B
COOTBETCTBHUH C TPAIUIIASIMU
HapojoB Poccuuy;

OBJjajieHHe YHUBEPCAIbHBIMU
PeryasiTHBHBIMH J1eHCTBUSIMU:
a) cCaMOOpPraHu3alMs:

- MP42 camocTosTebHO
OCYIIECTBIISATH MTO3HABATEIBHYIO
JeSITENIbHOCTb, BBISIBIISITh
poOJIeMbl, CTaBUTh U
(dbopMynrupoBaTh COOCTBEHHBIE
3a/1a4d B 00pa3oBaTeIbHON
NEeSTeNbHOCTH U KU3HEHHBIX
CUTYAITUSX;

- MP43 camocTosITenbHO
COCTABJISITh TUTAH PEIICHUS
MPOOJIEMBI C YY€TOM
HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U
MIPEATNIOYTEHNN;

- MP44 naBath O1IeHKY HOBBIM
CUTYAITUSM;

CHocoOCTBOBATH
(hOopMHUPOBAHHIO U TIPOSIBIICHUIO
IIUPOKOM 3PYTUITUHU B pa3HBIX
00J1acTsIX 3HaHUH, TTOCTOSTHHO
MOBBIILIATH CBOM
o0pasoBaTenbHBIN U
KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

- MP51 ucnionb3oBath NpueMsl
pedrexkcuu s ONeHKH
CHUTYyalluH, BBIOOpa BEPHOTO
pelIeHus;

- MP52 ymeTs olileHuBaTh pUCKH

UCIIOJIb3YEMBIMU B (pU3HKe:
MIPOBOJIUTH MPSIMBIE U KOCBEHHBIE
u3MepeHus: GU3NYECKUX BETUUHH,
BBIOMpAsi ONITUMAIIBHBIN CIIOCO0
M3MEPEHUS U UCII0JIb3YS NU3BECTHHIE
METO/BI OLICHKH IOTPEITHOCTEH
M3MEpEHUil, IPOBOIUTD
HCCIIE0BAHUE 3aBUCUMOCTEN
(bu3HYECKUX BEIMYHH C
UCTIOJIb30BAHUEM IPSIMBIX
U3MEepeHUil, OObACHATD MOTyUYECHHBIE
pe3ybTaThL, UCTIONB3YS (PU3UIECKHE
TEOpUH, 3aKOHBI U TIOHATHUSA, U
JIeNIaTh BBIBOJBI; COOJIIONATh
mpaBuiia 6€30MacHOro Tpyaa Mpu
MIPOBEJICHUU UCCIENOBAaHUI B
pamKax y4eOHOro 3KCIepUMEHTa U
y4eOHO-UCCIIeI0BATENbCKOM
JESITETLHOCTH C MCIIOJIb30BaHHEM
1U(POBBIX U3MEPUTEIBHBIX
YCTPOMCTB U 1a00PaTOPHOTO
o0opynoBanus; chOpMUPOBAHHOCTh
IIPEACTABIIEHUHN O METOAAX
MOJTyYEHUS] HAyUHBIX
ACTPOHOMHUYECKUX 3HAHUI;

- [IP611 oBnagets (cpopmupoBaTh
NIPEJICTaBJICHNUS) IPaBUIIAMH 3aIHCH
¢duznueckux popmyn penbedHo-
TOYEUHOM CUCTEMBI 0003HaueHuH JI.
bpaiing (ans cnenbix u
CI1a0OBUASIINX O0YYarOIINXCs)



OK 04.
IddexTnBHO
B3aHMO/EHCTBOB
aTb u padorarb
B KOJIIEKTHBE U
KOMaHJe

U CBOEBPEMEHHO MPUHUMATh
pelIeHus 10 UX CHUXKEHUIO;

B) SMOIMOHAJIbHbIH
HHTEJJIEKT, MPeINnoJIararmmii
c¢opMHPOBAHHOCTD:

- MP55 BuyTpeHHeR
MOTHBAIUH, BKITFOUAIOIICH
CTPEMIJICHUE K IOCTUKEHUIO
LIeJIA U YCIIEXY, ONTUMHU3M,
WHUIIMATUBHOCTH, YMEHHUE
JIeHCTBOBATh, HCXOJ U3 CBOUX
BO3MOXKHOCTEIA;

- MP56 smmaTnun, BKIIFOUArome
CIIOCOOHOCTH IOHUMATh
SMOIMOHAILHOE COCTOSTHHE
JIPYTUX, YIUTHIBAThH €T0 MPH
OCYULIECTBIICHUHU
KOMMYHHUKAIUHU, CHOCOOHOCTH K
COUYYBCTBHIO U COTIEPEKUBAHUIO;
- MP57 coumanbHBIX HaBBIKOB,
BKJIFOYAIOIIUX CIIOCOOHOCTh
BBICTPAWBATh OTHOILICHHUS C
JIPYTUMU JTFOJbMHU, 3a00TUTHCS,
MPOSIBJISITH UHTEPEC U
pasperath KOHQIHKTHI

- JIP2 roTOBHOCTL U
CMOCOOHOCTh K 00pa30BaHUIO U
CaMOPa3BUTHIO,
CaMOCTOSTEIIbHOCTH U
CaMOOTIPE/IEIICHUIO;

-MP4 oBnaneHne HaBbIKAMU
y4eOHO-MCCIIeI0BATEIbCKOM,
MIPOEKTHOU U COLMATIbHON
JeSITEIIbHOCTH;

OBJajieHHe YHUBEPCAJIbHBIMU
KOMMYHUKATHUBHBIMU
JeHCTBUAMM:

0) coBMeCTHas 1eITeJIbHOCTD.
- MP35 noanmMmats n
KCII0Ib30BaTh IPEUMYILIECTBA
KOMaHIHOM Y WHJIUBUIYTbHOMN
paboThI;

- MP37 npunumats uenu
COBMECTHOI JICITEIbHOCTH,
OpTaHU30BBIBATH U
KOOPJAMHHUPOBATH JEHCTBUS 110
€€ IOCTHIKEHUIO: COCTABJIATh
IUIaH IEUCTBUM, PACIIPEAECIATD
pOJIM C y4€TOM MHEHUI
Y4aCTHUKOB O0CYKIaTh
pe3yJIbTaThl COBMECTHOM
paboThI;

- [IPO10 oBnageTs yMeHUAMU
paboTaTh B rpyMmIie ¢ BHITOJHEHUEM
Pa3UYHBIX COLUAIBHBIX POJICH,
IUTAHUPOBATh paboTy rPyMIbI,
paLMOHAIBHO paclpeessTh
JeSITebHOCTh B HECTaHJAPTHBIX
CUTYAIHsIX, aIeKBaTHO OLEHUBATh
BKJIa/1 KaX/I0T0 U3 YYaCTHUKOB
TPYIIBI B PELICHUE
paccMaTpuBaeMoi MpoOIeMbl



OK 05.
OcyumiecTBasATH
YCTHYIO U
NUCbMEHHYI0
KOMMYHUKAIUIO
HA
rocy1apcTBeHHO
M SI3BIKE
Poccuiickoi
denepanum ¢
yueToM
0co0eHHOCTeH
COIMAJILHOTO H
KYJbTYPHOTO
KOHTEKCTa

- MP40 xoopauHupoBaTh 1
BBITIOJIHATH pabOTY B YCIOBUSIX
peaIbHOTO, BUPTYaAJILHOTO U
KOMOWHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- MP41 ocyuiecTBisiTh
MMO3UTUBHOE CTPATETUUYECKOE
MOBEJICHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSIBIIATH
TBOPYECTBO U BOOOPAKEHUE,
ObITh MTHUIIMATUBHBIM
OBJajieHHe YHUBEPCAIbHBIMU
PeryisiTHBHBIMH 1€ CTBUSIMU:
) IPUHATHE ce0sl U APYruX
JIIONei:

- MP59 npunumaTh MOTUBBI U
apryMeHTHI IpYTUX JIOAeH npu
aHaJIM3€e PEe3yJIbTaTOB
NeSTEeIbHOCTH;

- MP60 npu3HaBath CBOE IIpaBo
U IIPaBO JPYTHUX JOAEH HA
OIIIMOKHU;

- MP61 pa3BuBatb
CIOCOOHOCTH MOHUMATh MHP

C TIO3UIIMU JPYTOro YeJoBeKa
B o01acTH 3cTeTHYECKOT0
BOCIIMTAHUS:

- JIP20 srcretnueckoe
OTHOILLEHUE K MUY, BKIFOUast
ACTETUKY HAYYHOT'O TBOPYECTRA,
mpHcyliero puandeckon HayKe;
- JIP21 cnoco6HOCTH
BOCIIPUHUMATD PA3JIMYHbIE BU/IbI
HCKYCCTBa, TPAJAUIIUU U
TBOPYECTBO CBOETO U JPYTUX
HapoJI0B, OIIYIIaTh
SMOIIMOHAIBHOE BO3ICHCTBHE
HCKYCCTBA;

- JIP22 yGexaeHHOCTh B
3HAQYUMOCTH ISl INYHOCTH U
o01ecTBa OTEYECTBEHHOTO U
MHUPOBOTO UCKYCCTBA,
ATHUYECKHUX KYIbTYPHBIX
TpaaAUIUi U HAPOJHOTO
TBOPYECTBA;

- JIP23 roToBHOCTH K
CaMOBBIPKEHUIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KaueCTBa
TBOPYECKOM JINUHOCTH;
OBiageHne yHHBepCAJIbHbIMH
KOMMYHUKATHBHBIMU

- [IPG2 ymeTs pacnio3HaBarh
¢buznueckue ABIeHUs (MPOLECCH) U
OOBSICHATh MX Ha OCHOBE M3YUEHHBIX
3aKOHOB: paBHOMEPHOE U
PAaBHOYCKOPEHHOE MPSMOIMHENHOE
JBIDKEHUE, CBOOOHOE MaJICHHE Tell,
JBYDKEHUE 110 OKPY>KHOCTH,
WHEPLHNS, B3aUMOJICHCTBUE TEll,
KoJe0aTelIbHOE JBUKEHMIE,
PE30HAHC, BOJIHOBOE JIBUXKEHUE;
muddy3us, OpOyHOBCKOE TBUKECHHE,
CTPOCHHE KUKOCTEH U TBEPABIX
TeJ, U3MEHEeHHe 00beMa Tell Ipu
HarpeBaHuM (OXJIaKIECHUH),
TEIIOBOE paBHOBECHE, HCIIapEHUE,
KOH/JIEHCAIUsl, IIJIaBJICHHUE,
KpUCTAJUTU3AlINs, KATICHUE,
BJIQXKHOCTh BO3/lyXa, CBSI3b CpeIHEN
KUHETHYECKON 3HEPTUH TEIIOBOTO
JIBIDKEHUSI MOJIEKYI ¢ a0COTFOTHOM
TeMIIepaTypoi, MOBBILIICHUE
JTABIICHUSI Ta3a P €T0 HarpEeBaHUH B
3aKpPBITOM COCYIIE, CBA3b MEXKIY
napamMeTpaMH COCTOSHHS ra3a B
M30TIpOLIecCcax; AEKTPHU3aLUs Tel,
B3aUMOJICHCTBUE 3apsI/IOB,
HarpeBaHue MPOBOHUKA C TOKOM,



OK 07.
CoaeiicTBOBaTH
COXPaHEHHI0
OKpY KA IIeH
cpeasl,
pecypcocoepexe
HHUIO,
NPUMEHATH
3HaHUA 00
H3MEHeHHH
KJIMMAaTa,
NPUHLIMIIBI
0epeJINBOro
NPOU3BO/JCTBA,
3ppekTUBHO
AEeMCTBOBATH B
Ype3BbIYANHBIX
CUTYaIUAX

K 2.4.
IIpoBoanuTs
aHaJIn3
OyxraJjrepckou
(puHaHCOBOI)
OTYETHOCTH

AeHCTBUAMMU:

a) oOmeHme:

- MP30 ocyiiecTBisTh
KOMMYHHKAITUHU BO Bcex cepax
KU3HH;

- MP31 pacno3naBatb
HeBepOabHbIE CPEICTBA
OOIICHMSI, TOHUMATh 3HAUCHUE
COLIMAJIbHBIX 3HAKOB,
pacrno3HaBaTh NPEOChUIKI
KOH(MIUKTHBIX CUTYaIUil U
CMSIT4aTh KOH(PIUKTHL;

- MP34 pa3BepHyTo u

JIOTUYHO HM3J1araTth CBOIO

TOUYKY 3PEHHUS C
WCIIOIb30BAHUEM SI3bIKOBBIX
CPEJIICTB

B o01acTH 3K0J10TrHYECKOTO
BOCIIMTAHUS:

- JIP31chopMUpOBaHHOCTH
3KOJIOTUYECKON KYIbTYpHI,
TMOHUMAHUE BIIUSHUS
COLIMAIbHO-3KOHOMUYECKUX
MIPOIIECCOB HA COCTOSIHUE
MPUPOIHON U COLUATIBHOMN
Cpelnbl, 0OCO3HaHHE TI100aTbHOTO
XapakTepa 3K0JIOTHYEeCKUX
npobuem;

- JIP32 nianupoBanue u
OCYILIECTBJIEHUE JICUCTBUI B
OKpY’KaloOIllel cpeJie HA OCHOBE
3HaHUSA LEJNeN YCTOMYMBOrO
Pa3BUTHS YEJIOBEUYECTBA;
AKTUBHOE HENPUATHE JICHCTBHM,
MIPUHOCSIINX BPe
OKPY>KaroOIEeN cpese;

- JIP34 ymeHnue nporHo3upoBaTh
HeOJIaronpusiTHbIC
9KOJIOTUYECKHE TTOCTIEACTBUS
MPEANPUHUMAEMBIX JIEHCTBUM,
MpeA0TBpaIaTh UX;

- JIP35 pacmmupenue onbita
JESATETLHOCTH IKOJIOTHIECKOM
HaIpaBJIEHHOCTH Ha OCHOBE
3HaHUU 10 pU3MKe

OBJ1aieHHe YHUBEPCAJIbHBIMHA
yueOHBIMHU MO3HABATEIbHBIMHU
JlediCTBUSIMHU

B) paboTa ¢ undgopmanmeii:

- MP25 Bi1angeTh HaBBEIKAMU
MoJTy4eHus: HH(POPMAIUHU U3
WCTOYHUKOB Pa3HbIX THUIIOB,

B3aUMO/ICICTBUE MarHUTOB,
AIIEKTPOMArHUTHAS WHIYKIIHS,
JIEHCTBAE MarHUTHOTO TIOJISI Ha
MIPOBOJIHUK C TOKOM U JIBYKYIIHIACS
3apsiji, 3EKTPOMarHUTHBIC
KOJICOaHUS U BOJIHEI,
NPSIMOJIMHEHHOE PacIpOCTPaHEHHUE
CBETa, OTPAKEHUE, MIPEIOMIICHHE,
uHTepdepeHIus, Tubpakius 1
MOJISIPU3AIUS CBETA, TUCTICPCHUS
cBeTa; GorosnekTpuueckuit 3G heKT,
CBETOBOE JIaBJICHUE, BOSHUKHOBEHUE
JIMHEWYATOro CIIEKTpa aTomMa
BOJIOPOJIA, €CTECTBCHHAS U
UCKYCCTBCHHAsI PAIHOAKTUBHOCTh

- [IPG8 copmupoBaTh ymMeHuUs
MIPUMEHSATH MOTYYEHHbIE 3HAHUSA JJIs1
00BsCHEHUS YCIOBUN IPOTEKAHUS
(bu3nUYeCKUX SIBICHUN B IPUPOJIE U
JUIS IPUHATHUS PAKTUYECKUX
PELIEHUI B IIOBCEHEBHON KU3HU
Juist obecrieueHus: 0€30MacHOCTH IPU
oOpareHuu ¢ OBITOBBIMHU
pruOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPaHEHUS
3JI0pOBbS U COOJIO/IEHNS HOPM
HKOJIOTMYECKOTO MOBEACHUS B
OKpYXaIoIleH cpesie; TOHUMaHue
HE00XO0IMMOCTH NPUMEHEHUS
JOCTHKEHUHN (PU3UKU U TEXHOJIOTUN
JUISl pallMOHAIILHOTO
MIPUPO/IONOIB30BaAHUS

- [IPG8 copmupoBaTh ymeHust
MPUMEHSATD MMOTYYEHHbIE 3HAHUSA JJIs
OOBSICHEHUS YCITOBUM TTPOTEKAHUS
(bu3MYECKUX SIBICHUN B IPUPOJIC U
JUTSI IPUHSATHUS TPAKTUYECKUX
pPELIECHHI B IIOBCEIHEBHOW KU3HU
IU1s1 o0ecrieueHust 6€30MacHOCTH TPH



CaMOCTOATENIBHO OCYIIECTBIIATh
MOKUCK, aHAJIU3,
CUCTEMaTHU3aLUIO0 U
HMHTEPIPETANNIO HHPOpMAIHH
Pa3IMYHbIX BUIOB U (hopm
MpeACTaBICHUS

oOpareHuu ¢ OBITOBBIMHU
puOOpaMu U TEXHUYECKUMHU
yCTpOCTBAMH, COXPaHEHHS
3JI0pOBbS U COOJIIOIEHUS HOPM
HKOJIOTMUYECKOTO TOBECHUS B
OKpYXKaOIlEeH cpelie; TOHUMaHue

HE00X0AUMOCTH NPUMEHEHUS
JOCTYKEHUH (PU3MKH U TEXHOJIOTHNA
JUIsl pAaLlMOHAIILHOTO
IIPUPOJOIIOIB30BAHNS

- MP27 oniesuBarts
JIOCTOBEPHOCTD, JIETUTUMHOCTh
nH(pOpMaIuU, €e COOTBETCTBUE
MPaBOBBIM U MOPAJIHHO-
ATUYECKUM HOpMaM

OcBoenne copaepxkanus ydeOHOoro mpenmera OJ[.11 «Dwusuka» obecmeymBaet
dbopMupoBaHUE Y 00YUAIOITUXCS JIUUHOCHIHBIX PE3Y1bmMam o8 60CRUMAHUA:

JIP 13 CoOmronaronuit B cBoeld mpodecCHOHANbHON JEATETbHOCTA 3TUYECKHUE
MPUHLNIBL:, YECTHOCTH, HE3aBUCUMOCTH, MPOPECCUOHATBHOTO CKENTUIIU3MA,
NPOTUBOJEHCTBUS KOPPYNIIMU U IKCTPEMU3MY, OOJIaJIalOmUid  CUCTEMHBIM
MBILIIJICHUEM W YMEHUEM [PUHUMATh pELUICHWE B YCIOBUAX pHUCKA H
HEOIPEICIICHHOCTHU.

JIP 14 ToOTOBBIii COOTBETCTBOBaTh OXHUAAHUSAM paboTOAaTENC: MPOEKTHO-
MBICIAIINNA, 3(PGEKTUBHO B3aUMOACHCTBYIONIMM € WIEHAMH KOMaHIbI M|
COTPYIHUYAOIIMA €  JOPYTUMH  JIIOABMH,  OCO3HAHHO  BBIIOJHSIOLINAN
npodeccruoHaabHbIC TpeOoBaHMs, OTBETCTBEHHBIH, MYHKTYaJIbHbIN,
TUCHUTUTMHUPOBAHHBIN, TPY0JIIOOUBBINA, KPUTUUYECKH MBICISIINM, HAIIEJICHHBIN Ha
JTOCTUKEHUE TIOCTABJICHHBIX IIeJIeH; JAEMOHCTPUPYIOMHNN MpodecCuoHaIbHyIO
KHU3HECTOUKOCTb.

JIP 15 OTKpBITBI K TEKYLIMM M IEPCIEKTUBHBIM M3MEHEHHSM B MHpE TpyAa U
npodeccuii.

JIP 19 OTKpBITBIA K TEKYIIMM M MEPCIEKTUBHBIM W3MEHEHUSM B MUPE TPy.Ia,
FOTOBBIM K OCBOCHHIO HOBBIX KOMIIETEHIIMN U K U3MEHEHUIO YCIIOBUN Tpy/Ia.

2. CTPYKTYPA U COJAEP)KAHUE YUYEFHOM JTUCITATIINHBI
2.1 O0bem yueOHOI JUCHMILIMHBI U BUAbI Y4e0HOI padoThI

Bup yueOHoi paGoThI Oo0beM B
yacax

O0bem 00pa3oBaTeIbHOI NPOrPAMMBbI JTUCHUILIHHbBI 108
OCHOBHOE CO/Iep:KaHue 101
B TOM YHCJIE:

TEOPETUYECKOE OOYUCHHE 75
71a00paTOpPHBIC 3aHATHUS 13
MPAKTUYECKHUE 3aHATHS (B TOM YKCJIE POMEKYTOUHAS! aTTECTALIMS) 13
IIpodeccnoHaATBLHO-OPHEHTUPOBAHHOE COACPKAHME 7
TEOPETUUYECKOE 00yUCHHE 3
MPAKTUYECKUE 3aHITUS 4
IIpomexxkyrouyHasi arrecrauus (AuddepeHIUPOBAHHBIN 324€T) 2




2.2. Tematuyeckuii miiad u coaep:xkanue gucunanubl O/1.11 «®uszuka»

orcueta. Macca Ttena. Cuna. Ilpunnun cynepnosunuu cwi. Btopoi 3akoH Herorona miis
MaTepuaibHOW TOuku B mHepuuanbHOi cucteme orcuera (MCO). Tpernit 3akon HeroToHa mist

HaumenoBanue Conep:xanue y4eO0HOro MaTepuaia (OCHOBHOE U PO(ecCHOHATLHO OPHEHTHPOBAHHOE), O6bem | DopMupyeMble
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb (IPU HAJTHUYHMH) 4acoB | KOMIIETEHIIHH,
JIMYHOCTHBIE U
npeaMeTHbIe
pe3yJabTaThl
1 2 3 4
Pa3nen 1. ®u3uka 4 MeTObl HAYYHOI'0 MO3HAHUS 1
Tema 1.1 Coaep:kaHue y4eGHOr0 MaTepuasia 1 OK 03
Beenenue dusuka - Hayka O mpupoje. Hayudble MeTOAbI MO3HAHHA OKPYXKAKOIIEro Mupa. Poib OK 05
DKCIIEPUMEHTA W TEOPUM B IPOLECCE IMO3HAHHMS MPUPOABL. DKCIHEPUMEHT B  (DU3MKE. JIP13,14,15, 19
MopenupoBanue GU3MUSCKHX SIBICHUN U mporieccoB. Hayunblie rumorespl. @u3nyeckue 3aKOHbI U ITP61- ITP611
TeopuH. [ paHuUIIbl TIPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB. [IpHHIMI COOTBETCTBUS. POJIb U MECTO
¢bu3ukn B POpPMHUPOBAHUH COBPEMEHHOM HAYYHON KApTUHBI MUPA, B IPAKTHYCCKOM eI TCIBHOCTH
mroaen
Paznen 2. Mexanuka 17 OK 01
Tema 2.1 Coaeprxanue y4eOHOro Mmarepuajia 3 OK 02
Kunemaruka Mexannyeckoe BKeHHEe. OTHOCHTEIBHOCTh MEXaHHYEeCKOro MBiKeHus. Cucrema oTcyeTa. OK 04
Tpaekropus. [lepemelienue, ckopocTh (CpeaHssi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE OK 05
MaTepHalbHON TOYKH, MX MPOSKIMH HA OCH CHUCTeMbI KOOpAWHAT. CIIOKEHHE MepeMelIeHUN U OK 07
CIIOKEHHE CKOpOCTel. PaBHOMEpPHOE W PaBHOYCKOPEHHOE MPSIMOJIMHENHOE MBIDKeHUE. | paduku IK 2.4
3aBHCUMOCTH KOODPJHMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MEPEMEIICHHsT MaTePUATbHON TOYKU OT JIP13,14,15, 19
BpeMenn. CBoGOIHOE MageHue. YCKOpeHne CBOOOMHOrO maieHus. KpuBonHelHoe IBHKEHUE. I1P61- ITIP611
JIBW)KEHHE MAaTepHaIbHOW TOYKH IO OKPYKHOCTH. YTIIOBasi CKOPOCTb, JIMHEHHAs CKOPOCTb.
ITepuon n yacrota. lleHTpOCTpEMUTEIBHOE YCKOPEHUE
IIpakTHYecKoe 3aHATHE
IMpaxruyeckas pagora Ne 1: 1
HccreoBanre COOTHOIICHUS MEXKIY IyTSIMH, IMPOWIEHHBIMH TEJIOM 3a IMOCIEI0BATEIbHBIC
paBHbIC MPOMEXKYTKA BPEMEHH IPH PAaBHOYCKOPCHHOM JBIKCHHH C HAYalbHOW CKOPOCTBIO,
PaBHOI HYJIIO.
Tema 2.2 Coaeprxkanue yueOHOro MmaTepuaJia 4
J/lnHamuka [Ipunmun otHocutenbHocTH [anmumnes. IlepBwiii 3akoH HberoToHa. MHepuuaibHbIE CUCTEMBI




MaTepualbHBIX TOUYEK. 3aKOH BceMupHOro TtsaroteHus. Cuna Tspkectu. [lepBas kocmuueckas
ckopocTb. Bec tena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHUs
CKOJIb)KEHUS U cuiia TpeHus nokos. Kosddunment tpenns. Cuna cOnpoTUBICHUS TP ABMKCHUN
Tena B XkuAKocTH wiM rase. [locTymarenbHoe U BpalaTenbHOE JBUKEHHE a0COIIOTHO TBEPIOTO
Tena. MOMEHT CUiIbl OTHOCUTENBHO OcH BpamieHus. [1nedo cuiibl. Y ciaoBusi paBHOBECHS TBEPAOTO
tena B UCO

HpaKaneCKoe 3aHsATHE

IIpakTuyeckasi padora Ne 2:M3yueHue nBWKEeHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH TIOJ
JNIEUCTBUEM HECKOJILKUX CUJI.

Tema 2.3

Coneprxanue y4eGHOT0 MaTepuaJa:

3aKOHBI COXpaHCHHUA
B MCXaHHUKC

NmMnynbsc mMaTepualibHOW TOYKH, CUCTEMbl MaTE€pUalbHBIX TOUeK. VIMIyJbC CUiIbl U U3MEHEHHUE
uMITyJbca Tena. 3akoH coxpaHeHus ummynbca B MCO. PeaktuBHOoe nBuxkenue. Paborta cuiibl.
MomHocts cuibl. KuneTnueckas »Heprusi MarepualibHONM Toukd. Teopema 00 HM3MEHEHHH
KuHeTH4ecKkon dHepruu. llotenumanbHas osHeprus. lloTeHumanbHast JHEPrUS  YNPYro
nedopMupoBaHHON TpyxkuHBL. [loTeHIManpHas SHeprus Tena BOIM3M TMOBEPXHOCTH 3€MITH.
[loreHnmanpHple ¥ HEMOTEHIHMANbHBIE CHIBL. CBA3b pabOTHl HEMOTEHUMAIBHBIX CHI C
U3MEHEHHEM MEXAHWYECKON 3HEPTUU CHUCTEMBI TENl. 3AKOH COXPAaHEHUS MEXaHWYECKOW dHEPIuu.
Yupyrue u Heynpyrue CTOJIKHOBEHHUS

IIpakTHYecKHe 3aHATHA

IpakTuyeckasi padora Ne 3:M3yuenue cBSI3U CKOPOCTEH TE IPH HEYIIPYTOM yJape.

IIpodeccnonaibHO OpHEHTHPOBAHHOE COJeP:KaHUe (CoaepKaHue MPUKJIATHOT0 MOAYJIs)

IIpakTHYecKue 3aHATHSA

HpaKTI/I'—IeCKaﬂ pa60Ta Ne 4: Vcnonp3oBaHne 3aKOHOB MEXaHUKHU JJIA 00BSICHEHHS JABHIKCHHUA
HEOCCHBIX TelI U 1 pa3BUTHA KOCMHYCCKHUX I/ICCJ'IGI[OBaHI/II\/JI, T'paHULlbl TTPUMCHUMOCTHU
KJIaCCUYEeCKON MeXaHUKH. MIMuTaIus HEBECOMOCTHU

Pa3nen 3. MoJieky

sipHasl (PU3MKA U TEPMOJIMHAMHUKA
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Tema 3.1
(OCHOBEBI
MOJIEKYJISIPHO-
KUHETUYECKOM
TEOPUH

Conep:xxanue y4eOHOI0 MaTepuaJia:

OCHOBHBIE  TOJOXEHHUS MOJIEKYJISIPHO-KMHETUYECKONH TEOpHUH. bBpOyHOBCKOE  IBUKEHHE.
Huddys3us. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS YacTUIl BemlecTBa. Moienn CTpOeHHs Ta30B,
KHJIKOCTEH U TBEpABIX Tel U 0OBSICHEHHE CBOICTB BEIlECTBa Ha OCHOBE 3THUX Mojeneil. Macca u
pa3mepsl MoJiekys. KomuuectBo BemectBa. IlocrosiHnas ABoraapo. TemmoBoe paBHOBecHE.
Temneparypa u ee usmepenue. Illkana temmeparyp Llenscus. Mogxens uaeanbHOro rasa.
OcHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETUYECKOH TEOPUHM HJICaTbHOTO Ta3a. AOCOIIOTHAs

TEMIEpaTypa KaK Mepa CpelHed KMHETUYECKOW SHEpruu TEIUIOBOrO JBU)KEHHUS 4YacTHIl rasa.

OK 01

OK 02

OK 03

OK 04

OK 05

OK 07
JIP13,14,15, 19
I1P61- ITIP611
IIK 2.4




[Ixana temneparyp KenbBuna. YpaBuenne MenzaeneeBa-Knaneiipona. 3akon JlanpToHa. I'a3oBbie
3aKkoHbl. M3omporueccsl B UAEaIbHOM Ia3e C INOCTOSHHBIM KOJMYECTBOM BELIECTBA: M30TepMa,
M30X0pa, n3obapa

IIpakTHyeckoe 3aHATHE

IIpakTnueckas padora Ne 5: VccnenoBanue 3aBUCMMOCTH MEX/y ITapaMETPaMU COCTOSTHUS
pa3peKEHHOT0 ra3a

JlabopaTropHble 3aHATHSA

JlaGoparopHas padota 1. V3ydeHune M30TEpMHUECKOTO Mpoliecca

Tema 3.2
OCHOBBI
TEPMOIUHAMHUKN

Conep:xanue yue0HOro MmaTepuaJia:

Tepmonunamuyeckasi cuctema. BHYTpeHHsIsI SDHEPTUsl TEPMOIMHAMUYECKONW CUCTEMBI U CIIOCOOBI
ee u3MeHeHus1. KomnuecTBo TemioTel U pabota. BHyTpeHHsIsI SHEPrUs 0JJHOATOMHOT'O HACAIbHOTO
raza. Buzasl Teronepenayu: TEIJIONPOBOAHOCTb, KOHBEKIMS, U3JIydeHHUE. TerIoeMKOCTh Tena.
VYenpHas TEIOEMKOCTh BemlecTBa. KojnmuecTBO TEIIOTHI NpH Temuionepenaye. IlepBolii 3aKoH
TepMoauHamMuKu. [IpumMeHeHre mepBoro 3akoHa TEPMOJIMHAMUKU K U3ompoleccaM. [ 'paduaeckas
WHTEpIpeTaus padoTsl raza. TeruioBble MalmuHbL. [IpUHIUNB AEHCTBUS TEIUIOBBIX MAIIWH.
[Ipeobpa3oBanus 3Hepruu B TEIUIOBBIX MammHax. KoadduimeHt monesHoro neicTBus (manee —
KITH) temmoBoit wmammusl. [{ukn Kapuno u ero KIIJ. Bropoit 3akoH TepMOIUHAMHKHU.
HeoOpaTtumocTs nporieccoB B mpHpoie. IKOJOTHUECKHE MPOOIEMbI TETNI0OIHEPTeTUKH

HpaKTI/I‘leCKOC 3aHsATHE

IIpakTnueckas padora Ne 6: 3mepenue yaenbHON TEMIIOEMKOCTH TBEPJIOTO Tea

Tema 3.3
ArperaTHble
COCTOSIHUS BEILIECTBA
1 (dazoBble
[EPEXO0IbI

Conep:xkaHue yueOHOT0 MaTepuasa:

[Tapoo6pazoBanue n kKoHneHcauus. Mcnapenue u kunenue. Y ienbHas TemioTa napoodpa3oBaHusl.
3aBUCUMOCTb TeMIEpaTypbl KUIEHHs OT JaBieHUs. AOCOJIIOTHAas U OTHOCHUTENbHAsl BIAKHOCTb
Bo3ayxa. Haceimennsiit map. TBepaoe teno. Kpucrannuueckue u amopdHsie Tena. AHU30TPOIHS
cBoMcTB KpucrawioB. JXwuakme kpucramuibl. CoBpemMeHHble Marepuansl. I[lnaBiaeHue w
KpUCTaJIM3anus. Y AenabHas TermoTa miasienus. Cyonnmariys. Y paBHEHHE TEIIOBOro OanaHca

JlabopaTropHble 3aHATUSA

JlabopaTopHas padora 2. OnpezesieHne BIaXXHOCTH BO3yXa IIPU IOMOIIU IICUXPOMETpa

IIpodeccnoHanbHO OPUEHTHPOBAHHOE COJepxKaHNe (COePKAHUE PUKJIATHOTO MOIYJIs1)

HpaKTl/l‘{eCKOB 3aHsATHEC

IIpakTnuyeckass padora Ne 7: TexHuueckue yCTpPOHCTBA M MPAKTHYECKOE IPUMEHEHUE:
TepMoMeTp, bapomerp. OnpezeneHre Macchl BO3yXa B KOMHATE Ha OCHOBE M3MEpeHHUil oObema
KOMHATBI, JaBJICHHUS U TEMIIEPATyphl BO3/1yXa B HEH.

Pa3nen 4. DaekTpoauHaAMHUKa

24

OK 01




Tema 4.1
DJIEKTPOCTaTHUKA

Conep:xaHue y4eOHOT0 MaTepuasa:

DJNeKTpu3anus Tell. DJEKTpU4YecKuil 3apsan. [IBa Buaa ajekTpuyeckux 3apsaoB. [IpoBoaHUKH,
JUBJIEKTPUKU U MOJIYIPOBOJHUKH. 3aKOH COXPAHEHHUs 3JIEKTpUUECKOro 3apsaa. B3aumopeiictsue
3apsnoB. 3akoH Kynona. Dnexrpuueckoe noie. HanpsxeHHOCTD anekTpudeckoro mnoss. [IpuHimn
CYNEPIO3UIMU 3JCKTPUUECKUX ToJel. JIMHUKM HanmpsyKeHHOCTH 3JeKTpudeckoro mois. Pabota
cuil anekTpocratudeckoro mois. [lorenmman. Pasnocts mnotenuuanos. [IpoBoanuku u
JTUBJIEKTPUKHU B 3JIEKTPOCTATUUECKOM ToJ€e. JnanekTpruyeckas IpOHUIAEMOCTh. DIEKTPOEMKOCTb.
Konzgencarop. D1eKTpoeMKOCTh MIIOCKOT0 KOHJIEHCATOpa. DHEPTUs 3apsyKEHHOr0 KOHJEHCAaTopa

IIpakTnyeckas padora Ne 8: V3mepeHne 2JIeKTPOEMKOCTH KOHJIEHCATOpa

Tema 4.2
TTocTOSTHHBIM

TOKM B pa3iIMyHbIX
cpenax

Conep:xanue yueOHOro MaTepuaJia:

BJICKTpI/I‘leCKI/Iﬁ TOK.

DNEeKTpUUECKUH TOK. YCIIOBUS CYLIECTBOBAHMS 3JIeKTpUUecKoro Toka. Mcrounuku Toka. Cuina
Toka. llocrosHuslii Tok. Hampsokenuwe. 3axkon Owma Ui ydacTKa LENH. OJIEKTPUYECKOE
COIIPOTHBIICHHE. Y IEIBHOE CONPOTUBICHHE BemecTBa. IlocienoBarenpHoe, IapalelbHOE,
CMEILIaHHOE COEMHEHUE IMPOBOJHUKOB. PaboTa snextpuyeckoro toka. 3akoH Jlxoyis-Jlenua.
MoOIHOCTh 3JIEKTPUYECKOTO TOKa. DJEKTPOABMXKYIIAsi CUjla U BHYTPEHHEE COIPOTUBIICHHE
UCTOYHMKA Toka. 3akoH Owma Juid nojgHOW (3aMKHYTOH) siexkTpuueckoil nenu. Koporkoe
3aMbIKaHUE.

OneKTpOHHAas IPOBOAMMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTH COINPOTHUBIIEHUS METAJIOB OT
TeMmeparypbl. CBepXMpOBOIUMOCTb. DJEKTpUYECKUIl TOK B Bakyyme. CBONCTBa 3JEKTPOHHBIX
nyuykoB. [lomynpoBognuku. CoOcTBeHHass M MpHUMECHas NPOBOAMMOCTH IOJYIPOBOJHUKOB.
CaoiicTBa p-n-nepexona. IlomynpoBogHUKOBEIE NPUOOPHL. DJIEKTPUUYECKHII TOK B pacTBopax H
paciuiaBax 3JE€KTPOJIUTOB. DIEKTPOJIUTHYECKAS TUCCOLMALUA. DIEKTPOIN3. IINEKTPUUECKUN TOK
B razax. CaMOCTOATEIbHBIM U HECAMOCTOATENbHBIN pa3psia. Monnus. [lnazma

JlabopaTopHble 3aHATHS

JlabopaTopnasi padora 3. I3yueHne cMEeIaHHOTO COEIMHEHNUS PE3UCTOPOB.
JlabGoparopHas padora 4. 3MmepeHue 31eKTpoaBIKYIIEH CHIIBI UICTOYHUKA TOKA U €0
BHYTPEHHETO CONIPOTHUBIICHUS

Tema 4.3
Mar"uTHoe II0JI€.
DJIEKTPOMAarHuTHas

WHIYKIHS

Copep:kanue y4eOHOT0 MaTepuaJia

IloctosiHHBIE MarHWUTHL. B3anMopelcTBHE NOCTOSHHBIX MarHUTOB. MarHuTHoe mone. Bekrop
MarHuTHoOM MHAyKUuU. [IpuHiun cynepno3unuu. Jluanm marauTHON MHAYKIMKU. KapTrHa TrHMMA
MarHMTHOM MHIYKIUH I0JIA IOCTOSIHHBIX MAarHUTOB. MarHuTHOE IOJ€ NMPOBOJHUKA C TOKOM.
Kaptuna nuHuil mosist AIMHHOTO NMPSMOTO MPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHMKA,
KaTymku ¢ TokoM. OnbIT Opcrena. BzanMonelictBue npoBoIHUKOB ¢ TOKoM. Cuia Amriiepa, ee
Moayib U HampaieHue. Cuna JlopeHua, ee MOoAydb M HampaBjieHue. J|BUKEHHE 3apsKEHHOU
YaCTUIIBI B OJJHOPOJTHOM MarHUTHOM moJie. Pabota cunbl Jlopenna. SIBneHue 31eKTpOMarHUTHON

OK 02

OK 03

OK 04

OK 05

OK 07
JIP13,14,15, 19
I1P61- ITPG11
IIK 2.4




nHaykuuu. Ilotok BekTOopa mMarHuTHOW MHAYKUMH. D/IC mHAyKuMH. 3aKOH 3JIEKTPOMarHUTHOM
uHaykinuu @Papanes. BuxpeBoe siaekTpuyeckoe mojie. DJIEKTPOIABIKYINAs CHUJla WHAYKIIMH B
MIPOBOJIHUKE, JBMXKYIIEMCSI MOCTYIMATEIbHO B OJHOPOAHOM MarHuTHOM moine. I[lpaBuino Jlenna.
NunyktuBHOCTh. fIBieHue camoumHaykiuu. DJIC caMOMHIYKIMU. DHEPrusi MarHUTHOTO MOJIA
KaTYIIKA C TOKOM. DJIEKTPOMArHuTHOE T0JIe

IIpakTHyeckoe 3aHsATHE

IIpakTnyeckas padora Ne 9: l3yueHne MarHUTHOIO MOJS KaTyHmKu ¢ TokoM. MccnenoBanue
JEUCTBHS IOCTOSIHHOIO MarHUTa Ha paMKy ¢ TOKOM

JlaboparopHble 3aHATHSA

JlabGopaTopHas padora S. 3yueHue siBIeHUs 3JIEKTPOMArHUTHON WHIYKIIUU

IIpodeccHoHATLHO OPEHTHPOBAHHOE COlepKaHue (Coep:KaHHe MPUKJIATHOTO MOTYJIs)

TexHnueckue ycTpolcTBa M MPAKTUUECKOE NPUMEHEHHUE: 3JIEKTPOCKON, 3JIEKTPOMETD,
KOHJICHCATOP, KOMUPOBAIbHBIN ammapar, CTPYHHBIA IPUHTEP, aMIEpMETpP, BOJIBTMETpP, PeocTart,
HUCTOYHUKUA TOKa, JJIEKTpOHArpeBaTelIbHblE MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE IPUOOPBI,
TEPMOMETP  CONPOTHBIICHUS, BaKyyMHBI  JOUON, TEPMHUCTOPbl H  (HOTOPE3UCTOPHI,
MOJIYIIPOBOJIHUKOBBIM ~ AMOJ,,  TaJbBaHUKA, IIOCTOSHHBIE  MarHUThbl,  3JEKTPOMArHMTHI,
JIEKTPOABUIaTeNb, YCKOPUTENIN MIEMEHTAapHbBIX YaCTHILl, UHAYKIMOHHAS [1E€Yb.

HpaKTI/I‘leCKOC 3aHsATHE

IIpakTuueckass padora Ne 10: Mepsl »1ekTpoOe30MacHOCTH, SIEKTPOCTATHYECKas 3alluTa,
3a3eMJIEHUE AJIEKTPONPUOOPOB, KOPOTKOE 3aMbIKaHHE

Pasgea 5. Koste6anus 1 BOJHBI
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Tema 5.1
MexaHUJecKne 1
PIEKTPOMAarHUTHbIE
KOJICOaHMS

Conep:xanue yueOHOro MaTepuaJia

Konebarenbnas cucrema. CBoboiHbIe Kosebanus. ['apmonndeckue konedanus. [lepuon, yacrora,
amruuTyaa u ¢aza konebanuid. I[IpyXuHHBIA MasTHUK. MaTeMaTHUeCKUi MasTHUK. YpaBHEHHE
rapMOHHUYECKUX Koyiebanuil. KuHemMaTmueckoe M JMHAMUYECKOE OIKCAaHUE KoJehaTeIbHOro
nBwkeHus. IlpeBpaiieHue »HEPrUUM MPU TapMOHUYECKUX KojeOaHusX. CBS3b aMILUIUTY.IBI
KoJeOaHMi MCXOIHOM BEIMYMHBI C aMIUIUTYJOW Koye0aHUil ee CKOpOCTH M YCKOpPEHHS.
KonebarenbHblii KOHTYP. CBobopHbIe AJIEKTPOMarHUTHBIE Kose0aHus
B HUJCATbHOM  KojeOaTelIbHOM  KOHType. AHAJOTusi  MEXKIy  MEXaHHUYEeCKUMHU U
AJIEKTPOMArHUTHBIMH ~ KosieOaHussMu. @Popmyna TomcoHa. 3akOH COXpaHEHHs OHHEPrUu B
uJeallbHOM KoJjebaTeabHOM KOHType. BBIHYX/JIEeHHble MexaHuueckue KosiebaHusi. Pe3oHaHc.
PezonancHas kpuBas. BbIHYyXIeHHbIE »JJIEKTpOMarHuTHbIE KoseOaHus. [lepeMeHHBIH TOK.
CuHycOMIQIbHBI TEPEMEHHBI TOK. MOIIHOCTh TEPEMEHHOr0 TOKa. AMIUIMTYAHOE U
JeCTBYIONIEE 3HAaUEHUE CUJIBI TOKa M HanpsbkeHus. Tpancopmarop. [IponsBoacTso, nepenaya u
noTpeOIeHne IEKTPUIECKON SHepru. DKOIOIHYECKHE PUCKH IPU IPOU3BOJICTBE IIEKTPUUECKOM

OK 01

OK 02

OK 04

OK 05

OK 07
JIP13,14,15, 19
T1P61- TIP611
TK 2.4




sHeprun. KynbTypa ncronb30BaHus 3JIEKTPOIHEPTUU B MOBCETHEBHON KU3HU

IIpakTHyeckoe 3aHsATHE

IIpakTnyeckas padora Ne 11:
HccnenoBanue 3aBUCUMOCTH IIEPUO/Ia MAJIBIX KOJICOAHUH I'py3a HA HUTH OT JUIMHBI HUTU U MacChl

rpysa.

Tema 5.2
MexaHudecKnue 1
AIIEKTPOMATrHUTHBIE
BOJIHBI

Conep:xanue yueOHOT0 MaTepuajia

Mexanudeckre BOJHBI, YciaoBUs pacnpocTpaHeHus. llepumoa. CKopocTh pacnpoCTpaHEHUs U
JurHa BOJIHEL. [lonepeuyHsie U mpoaoibHbIe BOMHBEL. HTepdepentus u nudpakius MEXaHHIECKUX
BOJIH. 3ByK. CKOpocTh 3ByKa. [ poMKoCTh 3ByKa. Bricota Tona. TemOp 3ByKka. DIeKTpOMarHUTHHIE
BOJIHBIL. Y CJIOBHSI U3JIYYEHHUSI DIIEKTPOMArHuTHBIX BOJIH. B3anmHas opueHTanus BekTopoB E, B u v
B JJICKTPOMAarHUTHOW BOJHE B Bakyyme. (CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPa)XKEHUE,
mpesioMIIeHUe, Toaspu3anus, nudpakuus, uaTephepernus. CKOpOCTh JEKTPOMATHUTHBIX BOJIH.
Hlkana 31eKTPOMarHUTHBIX BOJH. [IprMeHeHue SJIeKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY.
[IpuHuuMnBl paguocBs3W W TeleBUAcHUsA. Pamuonokarus. DJIEKTPOMArHUTHOE 3arps3HEHUE
OKpY’Karolllel cpeibl

Tema 5.3
OnTuka

[IpsiMmonmHeitHOE pacrpocTpaHeHHe CBeTa B OJHOpPOIHOW cpene. JIyu cBera. OTpakeHHE CBETa.
3akoHbl oTpaxkeHHst cBeTa. [locTpoeHue n3obpaxenuil B mockoM 3epkaie. [Iperomnenue cBera.
3akoHbl Tpe’IoMJIeHUs cBeTa. AOCONIOTHBIM TOKa3aTenb mpenomiieHus. [lonHoe BHyTpeHHee
orpaxkeHue. IIpeaenbHbIN yron MogHOro BHyTpeHHEro orpakeHus. Jucnepcust csera. CloxKHBIHM
coctaB Oenoro cBera. [[Ber. CoOuparoniye u pacceuBaroniue JUH3bL. ToHKas nuH3a. DOKyCHOE
paccTosiHHE M ONTHYEcKas cujia TOHKOM JuH3bL. IlocTpoeHue m3oOpakeHHH B cOOMpPAIOLUINX U
paccenBaronMx JuH3aX. Popmysia TOHKOW JHUH3bL. YBEJIMYEHHUE, AaBaemoe JHH30U. [Ipenernbr
IPUMEHUMOCTH TeoMeTpuueckoil ontuku. MHTtepdepenuus cera. KorepeHTHble HCTOUHUKH.
VYcnoBus HaOMOAEHUS MAaKCUMyMOB U MHUHHUMYMOB B HMHTEP(QEPEHLUMOHHONW KapTHHE OT JIBYX
CcHH(]A3HBIX KOTePEHTHBIX MCTOYHUKOB. udpaxmus csera. Audpakinmonnas pemierka. YciaoBue
Ha6J'II-O)IeHI/I$I TJIaBHBIX MaKCUMyMOB npu naacHuu MOHOXpPOMAaTHYECKOTO CB€Ta Ha
audpakuuoHHyto penetky. [lonspuszanus cBera

HpaKTl/l‘{eCKOB 3aHsATHE

IIpakTnyeckas padora Ne 12: HabmtoeHue 1ucnepcuu cBeTa

JlaboparopHble 3aHATHSA

JlaGopaTopHas padora 6. I3mepeHne nokazarenst IpeioMJICHUs CTEKIIa
JlaGopaTopHas padora 7. VccnenoBanue CBOMCTB U300paKEHHM B JIMH3aX

IIpodeccrnoHabHO OPHEHTHPOBAHHOE COepKaHNe (ColepPKaHue MPUKJIATHOT0 MOIYJIs1)

Bunel usnyuenuii. Bupbl  cnektpoB.  CnekTpbl  ucnyckaHus. CHEKTpbl  MOIVIOIIEHUS.
CnextpanbHbld  aHam3. CHIEKTpaJIbHBIE KJIACChl 3BE3M.  YJIbTPadHOJIETOBOE H3IyUEHUE.




Wndpakpacnoe wu3mydenue. PenrtrenoBckue mnyun. Wx mnpupoma u  cBoiictBa. Illkana
JIEKTPOMAarHUTHBIX U3JIy4CHUN

ATOMHOE AP0

Metoapl HaOMIONEHUS M PETUCTPAIMM JIEMEHTApHBIX 4acTull. OTKpBITHE PaJNOAKTHUBHOCTH.
OmneiTel Pezepdopaa mo ompeneneHnio coctaBa paJIdoakTUBHOTO m3mydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3Iy4yeHus. BiusHue paJuoakTHBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA
u HelTpoHa. Hyknonnas mozens sanapa I'eitzenOepra-lBanenko. 3apsn sapa. MaccoBoe 4uciio
anpa. U3otonsl. Anbda-pacnan. DIeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3nyueHue.
3aKOoH PaJMOAKTUBHOIO pacraja. DHEpPrus CBA3M HYKJIOHOB B szape. SnepHbie cuibl. Jledext
Macchl saapa. SAnepHsle peakuuu. [lenenue u cuHTe3 saep. fAnepHuiil peakTop. TepmosnepHbIit
cunte3. [IpoOmeMbl M MEpPCIEeKTUBHI SACPHONW DHEPTreTUKH. DKOJOTHYECKUE ACTICKTHI SIEPHOM
SHEPreTUKU.  OJeMEHTapHble  4yacTUlbl.  OTKpbITHE  NO3UTpOoHA.  DyHIAMEHTalbHbIE
B3aUMOJICUCTBU

Paznen 6. OcHOBBI cIelHATbHOI T€OPUH OTHOCHTEJIHLHOCTH 2 OK 01
Tema 6.1 Conepsxanne yueGHOr0 MaTepuaJa 2 OK 02
OCHOBBI TEOpUH I'paHuupl  NPUMEHMMOCTH  KJIACCMYECKOM MexaHuku. [locrynmarel cnenuanbHOM — TEOpUH OK 04
OTHOCHUTEJIBHOCTH OTHOCHUTEJIBHOCTU: HMHBAapUAHTHOCTb MOAYJS CKOPOCTM CBeTa B  BaKyyMme, IPUHLUI OK 05
OTHOCUTENBHOCTH OHHIITENHHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U JIP13,14,15, 19
COKpallleHHe JJIMHBI. DHEpPrusi U HMMILYJbC CBOOOAHOM yacTuipl. CBs3b Macchl C 3HEpruedl u I1P61- ITP611
MMITYJIbCOM CBOOOIHOM YacTUIBI. DHEPTrHs MOKOsI CBOOOTHON YaCTHIIBI
Pa3nen 7. KBanToBasi pusuka 12 OK 01
Tema 7.1 Coaep:kanme y4eGHOro MaTepuaia 2 OK 02
DIIEMEHTBI ®otonbl. Popmyiia [Tnanka cBs3u 3HEpruu (PoTOHA C €ro YacTOTOM. DHEPrust ¥ UMIYJIbC (HOTOHA. OK 04
KBaHTOBOM OIITUKH OtkpeiTe u uccnenoanue (orordpdexra. Ombitel A.I'. CromeroBa. 3akoHbl (oTodddekra. OK 05
VYpasuenne DiinmTeina ansa ¢pororddekra. "Kpacnas rpanuna" porosaddexra. [laBnenue certa. OK 07
Omnpitsl I1.H. JlebeneBa. Xumuaeckoe AeiicTBUE CBETa JIP13,14,15, 19
Tema 7.2 Conep:xanue yueOHOro MmaTepuaJia 3 I1P61- I1P611
Crpoenue aroma Monens atroma Tomcona. OnbiTel Pezepdopaa mo uccienoBanuio crpoeHust aroma. Ilnanerapnas K24
mojenb atoma. IToctynatsl bopa. M3nydenue n mnornoiieHue (GOTOHOB MPH MEPEXOJE aToMa C
OJIHOTO YPOBHsI SHEpIUM Ha Jipyroi. Buael ciektpoB. CriekTp ypoBHEH 3HEpPruu aroma BOJIOPO/aA.
BonnoBeie cBoiictBa wactun. Bomnbsl ne bpoid.  KopnycKynsipHO-BOJIHOBOM — OyanusMm.
Judpakius 31eKTpoHOB B KprcTayuiax. ClIOHTaHHOE U BBIHYXKJIEHHOE M3Iy4YeHHE. Y CTPOMCTBO U
IpUHIUN paboThI Jla3epa
IIpakTnyeckoe 3ansaTHE
IIpakTnuyeckas padora Ne 14. HabmiogeHue TuHeuaToro crnekrpa 1
Tema 7.3 Conep:kaHue y4eOHOTro MaTepuaa 4




IIpakTHYecKoe 3aHATHE

IIpakTuyeckasi padora Ne 15: VccienoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusiM)

HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAHUEC (conepma}me NMPUKJIAAHOTO MOI[y.TIH)

HpaKTI/ILIeCKOC 3aHATHUC

IIpakTnyeckas padora Ne 16:

HenoBasi urpa: [loHsTHs, CBSI3aHHBIC C WM3YYCHHEM METOJIOB HAyYHOrO IO3HAHHUS: SIBJICHUE,
Hay4YHBIA (aKT, TUIIOTE3a, (PU3NYECKAsi BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHUE, IKCIICPUMEHT,
MOJICJTUPOBAHUE, MOJICI]Ib, H3MEPCHHE.

Pa3nen 8. DiieMeHTBHI ACTPOHOMHUM U ACTPOPU3MKH

Tema 8.1
DIIEMEHTBI
ACTPOHOMHH U
acTpopu3nKu

Conep:xanue yueOHOro MaTepuaJia

Bun 3Be3nHoro neba. Co3Be3nus, spKue 3B€3]Ibl, IUIAHETHI, UX BUIUMOE ABMKeHHe. ColHeyHas
cuctema. [lmanersl 3emHoO#M rpynmbl. [lnanersi-rurantel. Manbsie Tena COJIHEYHOM CHUCTEMBI.
Connue, gortocepa u armochepa. ConHeuHast akTUBHOCTb. Mcrounuk sHeprun CoiHLA U 3BE3].
3Be31pl, HMX OCHOBHbBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb, pajauWyc, TemIepaTypa, HX
B3aMMOCBA3b. 3BE€3/1bl TVIABHOW MOCIEAOBATEIIbHOCTU. 3aBUCUMOCTh ''Macca - CBETUMOCTB'" NSt
3B€3]] IJIaBHOM  MOCJENOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3Be3l. CoBpeMEHHBIE
IIPEICTABICHMSI O IPOUCXOKAECHUH U 3BoJronnu CoNHIA U 3B€31. DTallbl )KU3HU 3B€31. MIleuHbIi
[1yts - Hama [Nanaktuka. CnupanpHas CTpyKTypa ['anakTuku, pacnpeneneHue 38e3/, ra3a u Mblu.
ITonoxenne u pBwxenue ConHua B [amaktuke. [lnockas u cdepuyeckas MNOJICHUCTEMBI
lNamaktuku. Tunel ranaktuk. PaguorasakTuky m KBasapbl. UepHbIE IBIpHI B sIpax TaJaKTHK.
Bcenennas. Pacumpenue Beenennoil. 3akon Xa66na. Pa3oeranue ranaktuk. Teopust bonbiioro
B3pbIBa. Mojnens «ropsueit Becenennoii». Macmtabnast ctpykrypa Beenennoil. MeraranakTuka.
Heperniennble npo0aeMbl aCTPOHOMUU

JlabopaTopHble 3aHATHUS

JlaGopaTopnasi pa6ora 8. HabGnroeHust HEBOOPY>KEHHBIM IJ1a30M C UCTIOJIB30BaHUEM
KOMITHIOTEPHBIX MIPHIIOKEHUH JJISI ONIPEICTICHUS MOI0KEHNS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/11s1 CeBEpHOTo MOyIIapusl U SIPKUE 3BE3bl

OK 01

OK 02

OK 03

OK 05

OK 07
JIP13,14,15, 19
[1P61- TIP611

Ipomexyrounas arrectamus (AuddepenuupoBannblii 3a4er)

Bcero:

108




Temut pechepamos (00k1a008), UHOUBUOYAILHBIX NPOEKM OB

- Anekcanap ['puropseBud CTONETOB - pycCKuil (hU3HK.

- Anekcanjp CrenanoBuu [1omoB - pycckuil yueHbIi, ©300peTaTeb
paauo.

- AlbTepHAaTUBHAS YHEPTETHKA.

- AKyCTHYECKHE CBOICTBA NOJIYIIPOBOJHUKOB.

- Aazipe Mapu Amrep - OCHOBOITOJIOKHUK JIEKTPOINHAMUKH.

- ACUHXPOHHBIW JBUTATENb.

- Actepousbl.

- ACTpOHOMHMSI HAIIUX JHEH.

- AtomHas gusuka. M3otomnsl. [IpuMeHeHre paguoakTUBHBIX H30TOIOB.
- beckOHTaKTHBIE METO/IBI KOHTPOJIS TEMIEPATYPBHI.

- bunossipHbIe TPAaH3UCTOPBI.

- bopuc CemenoBuu Sxkobu - hpusuk u n3o0perarers.

- Benuuaiiimue oTkpbITHS PU3UKH.

- Bunpl anexTpuueckux paspsaaoB. DIEKTPUUECKHUE pa3psiibl Ha CIyK0e YeloBeKa.
- Biiusinue nedexToB Ha (u3nuecKkre CBOMCTBA KPUCTAIIIOB.

- Bcenennas u TeMHast MaTepus.

- ['anmuneo ["anunen - ocHOBaTENb TOYHOTO €CTECTBO3HAHUSL.

- 'onorpacdust u ee npuMeHeHue.

- JIBM>KEeHUME Tela MEPEMEHHON MAaCCHI.

- dudpakums B HalIEH KU3HHU.

- Kuakne kpucTaibl.

- 3akonbl Kupxroda a1 37eKTpu4ecKoi LenH.

- 3aKOHBI COXPAHEHMSI B MEXAHHKE.

- 3HaueHHe OTKPbITHI ["anumes.

- Urops BacunbseBuy KypuaToB - ¢pusuk, opraHu3aTop aTOMHOM HAYKH M TEXHUKH.
- Wcaak HproTOH - co3narenpb K1acCHYeCKOU (PU3HKHU.

- Ucnonb30BaHue 3JIEKTPOIHEPTUN B TPAHCIIOPTE.

- Knaccugukanus u xapakTepuCTUKH 3JIEMEHTAPHBIX YaCTHULL.

- KoHCTpyKIIMOHHAsI TPOYHOCTH MaTEPHUAIIA U €€ CBA3b CO CTPYKTYPOM.
- Konctpykuus 1 BUbl 1a3€poB.

- Kpuosnekrponnka (MUKPOIJIEKTPOHUKA U KOJIO).

- JIazepHble TEXHOJOTUH U UX HCIIOJIb30BaHUE.

- Jleonapno na Bunuu - yueHblil 1 u300peTaTenb.

- MarauTHbie U3MepeHust (MPUHIUIBI IOCTPOSHUS MTPUOOPOB, CIIOCOOBI U3MEPEHUS
MarHMTHOTO MOTOKA, MAarHUTHOW MHIYKIIUN).

- Maiikn @apazeii - co3aarenb y4eHHs 00 3JEKTPOMarHUTHOM TI0JIE.

- Makc [1naHk.

- MeTo1 Me4eHBIX aTOMOB.

3. YCJOBHS PEAJIMBAIIMU PABOYEW TIPOIPAMMBI YUYEBHOU
JANCIUIIJINHBI
3.1. O6pa3oBaTebHbIE TEXHOJIOTHH



Jnst  peanuzanuu  pabodeid mporpaMmbl  y4eOHOM  JUCUMIUIMHBI  MPUMEHSIOTCS
cienyrolue o0pa3oBaTeIbHbIE TEXHOJIOTHH:
- Mpo6IeMHOE 00yYEeHUE;
- nuddhepeHpoBaHHOE O0yUCHHE;
- IPOEKTHBIE U UCCIEA0BATEIIbCKUE METO/IbI O0yUEHHS;
- TNYHOCTHO-OPUEHTUPOBAHHOE 00yUYEHUE;
- 00y4eHue B COTpyIHUYECTBE (KOMaHAHAas, TPyNIoBas paboTa);
- THPOPMAITMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJIOTHH.
3.2. TpeGoBanussi K  MHHUMAJBHOMY  MAaTePHAIBLHO-TEXHHYECKOMY
o0ecrneyeHNI0 y4eOHOI0 npeamera
Peanuzanus ygebHOrO mipeaMeTa TpedyeT Hammuus yueOHoro kabuHera «Dusmka» u
nabopaTopuid Uil MpoBeAeHUs 1a00paTOPHBIX PadoT.
Oo6opynoBanue yueOHOro kabuHera:
- IOCAJI0YHBIE MECTa M0 KOJIMYECTBY 00YyJarOUUXCs;
- pabouee MecTo MpernoaaBaTes;
- TUJAKTUYECKUM KOMIUIEKT Y4eOHO-HAIISIHBIX TOCOOUI 10 AUCIUIUIUHE (PU3UKa;
- MyJIbTUMEAUITHBIE CPEICTBA OOYUCHHUS 110 AUCIUTUIMHE (PU3HKA.
TexHuueckue cpeacTra 00ydeHUsI:
- KOMITBIOTEP C JIUIIEH3UOHHBIM IIPOrPAMMHBIM 00ECTICUCHHUEM;
- IPOEKTOP € IKPAHOM.
O06opynoBaHue J1ab0paTOPHiA:
- KOMIUICKT JIEMOHCTPAIIMOHHOTO OOOpYJIOBaHUS JJIsi MPOBEACHUS (PU3HUUECKOIO
AKCIIEPUMEHTA U (DPOHTAIIBHBIX JTJAOOPATOPHBIX Pa0dOT MO MEXAHUKE;
- KOMIUICKT JIEMOHCTPAIIMOHHOTO OOOpYJIOBaHUS JJIsi MPOBEACHUS (PU3HUUECKOTO
AKCIIEPUMEHTA U (DPOHTAIIBHBIX JJAOOPATOPHBIX PA0OT MO JIEKTPOAUHAMUKE;
- KOMIUIEKT JIEMOHCTPAIIMOHHOTO OOOpYAOBaHUS ISl TMPOBEACHHS (PU3UYECKOTO
JKCIIEpUMEHTa U (DpPOHTANBHBIX JTA0OPATOPHBIX PAbOT 1O BOJHOBOM U
F€OMETPUYECKON ONTHUKE;
- KOMIUIEKT JE€MOHCTPAIIMOHHOTO OOOpYy/IOBaHMS MJiS TPOBEACHUS (PU3UUECKOTO
AKCTIEpUMEHTA U (DPOHTAIIBHBIX JTJAOOPATOPHBIX PAa0OT MO KBAHTOBOH (hH3HKE.
3.3. UudopmanuonHoe odecneyeHmne
Ilepeyenb  pexkomeHayeMbIX  y4yeOHbIX  u3AaHui, HMHTepHeT-pecypcos,
JAOTOJIHUTEJIbHOM JIMTePaTypPhbl
OCHOBHBIC HUCTOYHUKH:
1. Msakumes I'.5. ®uszuka 10kn, Mskumes ['.5. @uszuka 11kn — M.: akimoHepHoe
obmectBo «M3narensctBo «IIpocBemenney, 2023r.
JIOTIOTHUTEIbHBIC UCTOYHUKH:
D0P «VYpoxku Kupuina u Medoausi»: Ypoku duzuku B 10-11xk71.
HHTepHeT-pecypesl:
Buptyanbhbie 1abopatopHbie paboTsl mo ¢usuke, http://phdep.ifmo.ru/labor/common
JlnHamudeckue Mojenu Gpusndeckux spiaeHui, http://www.lighlink.com/sergey/java
dusuka B anuMarusax, http://www.infoline.ru/

4. KOHTPOJIb U OLEHKA PE3YJbTATOB OCBOEHHMSI YUEBHOIM
T CTUTIIAHBI


http://phdep.ifmo.ru/labor/common
http://www.lighlink.com/sergey/java
http://www.infoline.ru/g23/5495/physics.htm

KoHTpoab u oneHka pe3yjbTaTOB OCBOCHMSI YYEOHOTO MpeaMeTa OCYIECTBIsETCS
IpernojaBareyieM B MpoLiecce MPOBENCHUS] KOHTPOJIbHBIX M JJAOOpaTOpPHBIX pPadoT,
TECTUPOBAHUS,  BBINOJHEHUA  OOY4YaIOMIMMHCS  WHIUBHUIYAIbHBIX  IMPOEKTOB,
pedepaToB. KOHTpoiabr M OIlEHKAa pPACKPBIBAIOTCS Ye€pe3 YCBOCHHBIE 3HAHUS H
npruoOpeTeHHbIe O0YYAIOIIMMUCS YMEHHsI, HAallpaBJIeHHbIE Ha (OPMHUPOBAHUE OOLTUX
U Mpo(pEeCCHOHANBHBIX KOMIETeHIMM. KoMmereHnu NOMKHBI ObITh COOTHECEHBI C
MIPEAMETHBIMU PE3yJIbTaTaMHu.

Pe3yabTaThl 0OCBOEHHA YueOHOI Pa3znen/Tema Tun oueHoYHbIX
AMCUMILIMHBI MepPONpPUATHH
OK 01. BeiOupats crnioco0bl pereHus Paszmen 2. Temnr 2.1.,2.2.,2.3. | - yCTHBIH O1IpoC
3aJ1a4 npoq)eCCI/IOHaJILHoﬁ NEeATENbHOCTUA | Paznen 3. Temsr 3.1., 3.2., 3.3. - (ppOHTaJILHHﬁ orpoc
NPUMCHHUTEIBHOK PA3IMYHBIM KOHTEKCTaM| Pasnen 4. Tempr 4.1., 4.2., 4.3. | - KOHTposbHas paboTa

Pasnen 5. Temsr 5.1.,5.2., 5.3. -naboparopHas padora
Pasnen 6. Tema 6.1. - mpaKkTh4eckas pabora

Pasnen 7. Tems 7.1,7.2, 7.3, | (PemeHNA

KayeCTBEHHBIX,
Paznen 8. Tema 8.1 )
OK 02. Mcnosib30BaTh COBPEMEHHBIE Paszmen 2. Temu1 2.1., 2.2., 2.3. PaCHCTHBIX 3a]1at
CpeacTBa MOMCKA, aHAIN3a U P 3.T 3.1.,3.2.,3.3 - TCCTOBBIC SajtaniA
s a3€cJ o. 1€MBbI o.1., 9.4., 35.9. _ I/IHI[I/IBI/I,ZIyaﬂI)HBIﬁ
MHTEPIPETAUK UHPOPMALMH 1 Pazmen 4. Temn1 4.1.,4.2., 4.3.

y4eOHBINA TPOEKT
Pasnen 5. Temsr 5.1.,5.2.,5.3. | _puddepennpnposanssiit
Paznen 6. Tema 6.1. 3a4er

I/IH(l)OpMaLII/IOHHI)Ie TCXHOJIOTHUH OJIA
BBINIOJIHCHHA 3a1a4 HpO(i)eCCHOHaHLHOﬁ

ACATCILHOCTH Pazgen 7. Temm 7.1, 7.2, 7.3.
Pazgen 8. Tema 8.1

OK 03. ITnanupoBats 1 Pasgen 1. Tema 1.1.

pean30BbIBaTH COOCTBEHHOE Paspmen 3. Temsr 3.1., 3.2., 3.3.

po(hecCHOHATTLHOE U JTMYHOCTHOE Pasnen 4. Tems1 4.1., 4.2., 4.3.

pa3BUTHE, MPEANPUHUMATENHCKYIO Pasnen 8. Tema 8.1

JEeSTENIbHOCTh B MPOQECCHOHATBHON
cdepe, UCIOIB30BATh 3HAHUS 110
IPaBOBOBOM U (PMHAHCOBOM
IPaMOTHOCTH B PA3JIMYHBIX

JKA3HEHHBIX
CUTYaIUsIX
OK 04. DddexTuBHO Paznmen 2. Temsnr 2.1., 2.2., 2.3.
B3aMMOJICHCTBOBATH M pabOTaThB Paszen 3. Temsr 3.1., 3.2., 3.3.
KOJIJIEKTUBE U KOMaH/€ Paznen 4. Temsr 4.1.,4.2., 4.3
Pa3zgen 5. Temsr 5.1.,5.2,, 5.3.
Pa3znen 6 Tema 6.1.
Pazgen 7. Temwr 7.1, 7.2, 7,3
OK 05. OcymiecTBIATh YCTHYIO U Paznen 1.
IMUCbMCHHYIO KOMMYHUKAIIUIO Ha Paszmen 2. Temer 2.1., 2.2., 2.3.
rOCyIapCTBEHHOM s3bIke Poccuiickoi Paszen 3. Temnr 3.1., 3.2., 3.3.
deneparuu ¢ y4eToM 0COOSHHOCTEH Pasnen 4. Tempr 4.1., 4.2.. 4.3

COOHAJIBHOI'O U KYJIBTYPHOT'O KOHTCKCTA Pa3,ZICJ'I 5. Tembr 5.1..5.2.. 5.3

Paznen 6. Tema 6.1.

Pazgen 7. Temwr 7.1, 7.2, 7.3
Pasnen 8. Tema 8.1




OK 07. ConeiicTBOBaTh COXpPaHEHHUIO Paznen 2. Tems1 2.1., 2.2., 2.3.

OKpYKAIOIICH CPEJIB, Paznen 3. Temsr 3.1., 3.2., 3.3.

PECYPCOCOEPEIKEHUIO, IPUMEHSATD Paszmen 4. Temr1 4.1.,4.2., 4.3

3HAHHs 00 U3MEHEHUH KIIMMATa, Pasnen 5. Temsr 5.1.,5.2.,5.3.

HPUHLMIEL OEPEKIIMBOrO Pasnen 7. Temsr 7.1, 7.2

IPOU3BOJCTBA, () (HEKTUBHO Pasnen 8. Tema 8.1 ’

JIECTBOBATH B YPE3BBIUANHBIX ' ’

CUTYaIHSIX

I1K 2.4. TIpoBoauTs aHaIN3 Pasnen 2. Temsr 2.1, 2.3. OKCIepTHOE

Oyxranrepckoit (pruHAHCOBOI) Pasnen 3. Tema 3.3. HaOII0/IeHNE

OTYETHOCTH Pazyien 4. Tema 4.3. BBITIOJIHEHUS
Paznen 5. Tema 5.3. nabopaTopHbIx pador,
Pasnen 5. Tema 5.3 MPAKTHYECKHUX padoT
Paznen 7. Tema 7.3. (pemerns

Ka4eCTBEHHBIX,

pacyeTHBIX 3a7a4);
HaOJII0/IEHUE 3a XOJI0M
BBITNIOJTHEHUS
UH/IUBUYaJIbHBIX
IIPOEKTOB




