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Pabouas mporpamma yueOnoil nucrurmumbsl OJ[.11 «®U3UKA» pa3paborana Ha
OCHOBE:

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

- @epepanbHOTO  TOCYJAPCTBEHHOTO  O0pa30BaTENBHOrO  CTaHAapTa IO
cneruanbHocTu CITO 36.02.01 Berepunapus (IIpukaz Munnpocsemienus Poccun ot
Ne 657 ot 23 nosi6ps 2020 r.);

- @efepabHOTO rOCYJaPCTBEHHOTIO 00pa30BaTENbHOIO CTaHAAPTA CPEIHETO OOIIEro
oOpa3oBaHMs YTBEP)KIECHHOTO MpHKa3oM MuHHCTEpCTBa 00pa3oBaHUS M HAyKu
Poccuiickoit @eaepaunn ot 17 mas 2012 r. Ne 413;

- IIpukaza MunucrepcrBa npocsemienuss P®@ or 12 asrycra 2022 r. Ne 732 «O
BHECEHHMH U3MEHEHMI B (eAepalbHblii TOCyJapCTBEHHBIA 0Opa30BaTEIbHBIN
CTaHJApT CPETHEro OOIIEro 00pa3oBaHusl, YTBEPKACHHbIA NPUKa30M MHUHHCTEPCTBA
obOpasoBanus u Hayku Poccuiickoit @eneparun ot 17 mast 2012 1. Ne 413y,

- IIpukaza MununcrepcrBa npocsenieHust Poccuiickoit @enepannu ot 24.08.2022 Ne
762 «O0 yrBepxkaenuu [lopsiika opraHu3anuu U OCYIIECTBICHUS 00pa30BaTEIbHOM
JESATEIIBHOCTH 10 00pa30BaTEIbHBIM IMPOTPAMMaM CPEJHETO MPO(HECCHOHATBHOTO
o0pa3oBaHUs;

-+ [Ipukaza MunucrepctBa mpocBemienuss Poccuu ot 23.11.2022 Ne 1014 «OG06
yTBEpXKACHUMN (eaepanbHOoil 00pa30BaTENIbHONM MpPOTrpamMMbl CPEIHEro OOIIEero
o0pa3zoBaHUs;

- IpUMEpHOH paboueil mporpammbl 00IE00Pa30BATENLHON AUCIUIUIMHBL « DU3HKa»
(6a30BBIi ypOBEHB) JUI1 MPOQECCHOHANBHBIX O00pa30BaTENbHBIX OpraHM3aLlHi
(omobpeno Ha 3acemanmu Ilemarormueckoro cosera OI'BOY AIIO HPIIO
npoTokosioM Ne6/2025 ot «18» ampens 2025 roza).

Opranuzarop-paspadotunk: ®I'6OY BO Anraiickuit 'AY
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1. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOIT'PAMMBI YUEBHOM
JANCIUITJINHBI

1.1 O6aacTs npuMeHeHUs pado4eil MPOrpaMMbl

Pabouass mporpamma yueOHOUW muctuiiuHbl OJ[.11 «®Dwusukay sSBISETCS YaCThIO
OCHOBHOM 00pa30BaTelbHOW MPOrpaMMbl B paMKax MOJATOTOBKU CIEIUATMCTOB
cpennero 3BeHa mno crneuuaneHocTH CIIO 36.02.01 Betepunapuss Ha 0a3ze
OCHOBHOTO 00111eT0 00pa30oBaHUsI.

1.2 MecTo y4eOHOH JUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMBbl:
VYyeonas mucnumumaa OJ[.11 «®usnka» BXOIUT B 0011€00pa30BaTEIbHBIN ITUKI U
ABISIETCSl  00sA3aTENIbHBIM 0a30BbIM MPEIMETOM U3 005S3aTeNbHON MPEeIMETHOU
obnactu «EcrectBenHo-HayuHble ipeameTsy OI'OC COO.

1.3. Hean u 3amaum y4eOHOH IMCHUILIMHBI, TPeOOBaHHA K pe3yJabTaTaM
OCBOCHMS JUCHUILINHBI:

Heanro paboueii mporpaMMBbl SIBISIETCS:

— OCBOEHME oOyuaromuMucs coaepxanus yueoHon aucuumiuasl OJ1.11 «Puzuka»
B cooTBeTcTBUM ¢ TpeOoBanussMu OI'OC cpennero oluiero o6pa3oBaHus;

- ¢dopmupoBaHue Yy OOYy4YarOUIMXCA YBEPEHHOCTH B IIEHHOCTH OOpa30BaHMUS,
3HAYUMOCTH (PU3MYECKUX 3HAHMM JJI1 COBPEMEHHOIO KBaIu(UUHUPOBAHHOTO
CHeUaIicTa Npy OCYLIECTBIEHUH €ro MPOPECCUOHAIBHON A TENbHOCTH;

- (popMupOBaHUE €CTECTBEHHO-HAYYHOU TPAMOTHOCTH;

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

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

- OBJIAJICHUE OCHOBHBIMHM  METOJaMH  HAy4YHOrO IO3HAHUS  MPHUPOJBI,
UCTIOJb3yeMbIMU B (u3uKe (HaOM0JeHUe, OMHCAHWE, MU3MEPEHHE, BBIJIBUKEHHE
TUIOTE3, IPOBEACHUE HKCIIEPUMEHTA);

- OBJIAJICHUE YMEHHSIMHU 00paldaThiBaTh JIaHHBIE OSKCIEPUMEHTa, OOBICHATH
MOJIYYCHHBIC PE3yJbTaThl, yCTAHABIMBATH 3aBUCHUMOCTU MEXAY (PU3HUECKUMU
BEJTMYMHAMH B HA0JI10/1aeMOM SIBJICHUH, JI€JIaTh BHIBOIBI,

- (hpopmupoBaHue yMeHHs pemaTh GU3NUECKUE 3aJa4l pa3HbIX YPOBHEH CIOXKHOCTH;
- pa3BUTHE TMO3HABATEJIbHBIX HMHTEPECOB, MHTEIUIEKTyaIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN B mpoliecce MpUOOPETEHUsI 3HAHUM C HCIOJIB30BAaHUEM Pa3TUYHBIX
HUCTOYHUKOB HH(POPMAIIUM M COBPEMEHHBIX HWH(POPMAIIMOHHBIX TEXHOJIOTHH;
yMeHU# (GOopMyIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3UIMIO MO OTHOIIECHUIO
K (puznyeckoit nHpopMaIK, MOTYy4YaeMO U3 pPa3HbIX HCTOYHUKOB;

- BOCIIUTaHHE YYBCTBA FOPAOCTH 32 POCCUICKYIO (PU3NYECKYIO HAYKY.

OcBoeHune Kypca AUCHUIUIUHBI «DU3MKa» MPEANoJiaraeT pPeuieHUue CIeIyIOINUX
3aja4:

- nmpuobpeTeHne 3HaHWK O (QyHIaMEHTATBHBIX (DU3UYECKUX 3aKOHAX, JICKAIIUX B
OCHOBE COBPEMEHHOW (U3MYECKOW KapTHHBI MHpA, TMPUHIUIIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB M IMPOU3BOJCTBEHHBIX IPOIIECCOB, O HauboJiee Ba)KHBIX
OTKPBITUAX B 00JIaCTH (PU3MKH, OKA3aBIIMX OMpPEACINISIONIee BIUSIHAC HA Pa3BUTHE
TEXHUKU U TEXHOJIOTUU;

- TMOHMMAaHHME (PU3NYECKOW CYIIHOCTU SBJICHHM, TPOSBISAIOIIUXCA B paMKax
IPOU3BOJICTBEHHOM JIEATEILHOCTH;



- OCBOCGHHME CIOCOOOB UCMOJB30BaHUS (U3MUECKUX 3HAHUWA [UIsl pPELICHHS
IOPAKTUYECKUX U NpO(ECCHOHANBHBIX 3a]ad, OOBSICHEHUS SBICHUN MPHUPOJBI,
IPOU3BOACTBEHHBIX M TEXHOJIOTMYECKUX MPOLIECCOB, NPUHLHUIIOB JCHCTBUS
TEXHUYECKUX PUOOPOB U YCTPOMCTB, 00ecredeHHsl Oe301MacHOCTH IPOU3BOACTBA U
OXpPaHbI PUPOIBL;
- (opmupoBaHME YMEHHH pellaTh y4yeOHO-IIPAKTHUUECKHE 3alayd (U3UYECKOTO
coJiepyKaHus ¢ Y4ETOM Ipo(heCcCHOHATIbHON HAIIPABJIEHHOCTH;
- NpuoOpeTeHUe OMNbITa MO3HAHUS W CAaMONO3HAHUS; YMEHUI CTaBUTh 3aJa4d H
pemath mpobsieMbl ¢ y4€ToM MpodeccuoHAbHOM HANPaBICHHOCTH;
- (opMuUpOBaHHE YMEHUH HCKaTh, aHAIU3UPOBATH U 00pabaThIBATh (PUIUYECKYIO
uH(pOpMaIrIo ¢ yu€ToM MpodeccrnoHalIbHOM HalIPaBICHHOCTH,
- NOJArOTOBKA OOYYalOIIMXCS K YCHEHNIHOMY OCBOCHHUIO JUCLUIUIMH W MOJYJIeh
MpO(ECCHOHAIBHOTO HUKIIA: (POPMUPOBAHUE Y HUX YMEHUW U OIbITA AESITEIBHOCTH,
XapakTepHbIX Uil npodeccuil / JOKHOCTEW CIy)KallluX WINM CIEeNHUaJIbHOCTEH,
[OJy4yaeMBbIX B IPOPECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3aUsX;
- MOJArOTOBKAa K (hOPMHPOBAHUIO OOIMIMX KOMIETEHLUUH OYIYyLIEro ChenuagucTa:
camMo00pa3oBaHusl, KOMMYHHUKAIMM, MPOSBICHUS TIPa)KIaHCKO-NATPUOTHUECKON
HO3UINH, COTPYAHUYECTBA, MPUHATHUS PEIICHUN B CTAaHAAPTHOM M HECTaHJIAPTHOM
CUTYalUsiX, IPOEKTUPOBAHUS, IPOBEACHUS (PU3NUECKUX U3MEpPEHU, 3P PEKTUBHOTO
1 0€30MaCHOT0 UCIOJIb30BAaHUS PA3IMUHBIX TEXHUUYECKUX YCTPOUCTB, COOIIOACHMUS
MpaBUJI OXPaHbl TpyJa Npu padoTe ¢ GU3NIeCKUMU MpUOOpaMu U 000PyAOBaAHUEM.

Oco0eHHOCTh (POPMUPOBAHUSI COBOKYNMHOCTU 3aJa4 W3YYeHUS (PU3UKHU IS
CUCTEMBbl ~ CpEIHEro  Mpo(EecCHOHATBHOTO  00pa3OBaHMs  3aKJIIOYaeTcs B
HEOOXOJIMMOCTH pealiu3alliid MNpo(ecCHOHATBLHON HAMPaBICHHOCTH PEIIaeMbIX
3a/1a4, yu€Ta 0COOCHHOCTEH cephl NeSITENHPHOCTH OYIYIINX CHEIIUATUCTOB.

B pe3ynbTaTe 0CBOCHUS JUCHUILIMHBI 00YYaIOIUNCS JOJIKEH 3HATh:
- CMBICT TOHSTHUN: (U3NYECKOE SIBJICHHE, TUIIOTE3a, 3aKOH, TEOpHUs, BEIECTBO,
B3aUMOJEMCTBHE, 3JEKTPOMAarHUTHOE MOJIE, BOJHA, (OTOH, aTOM, aTOMHOE Spo,
MOHU3UPYIOIINE U3TYyYEHUS;
- CMBICT (PU3MYECKHX BEJIMYUH: CKOPOCTb, YCKOPEHHE, Macca, CHJa, HMILYJbC,
paboTa, MEXaHWYeCKasi dHEPTus, BHYTPEHHsISI SHEPrusi, abCOIIOTHAsT TeMIeparypa,
CpPEIHsAsl KHWHETHYECKash DSHEpPrusl 4YacTHUI] BEUIECTBA, KOJIMYECTBO TEILIOTHI,
3JIEMEHTAPHBIN JIEKTPUUYECKUN 3apsifl;
- CMbICH (PU3UYECKHX 3aKOHOB KJIACCMUECKOW MEXaHWKH, BCEMHPHOI'O TATOTECHMS,
COXpAHEHUsl HHEPIrUU, HUMIIYyJIbca M DJIEKTPUYECKOTrO 3apsijia, TEPMOJMHAMUKH,
ANEKTPOMATHUTHON MHAYKIMH, PoTorddekTa;
- BKJIaJI POCCUMCKUX U 3apyOeXHbIX YUEHBIX, OKa3aBIIUX HauOOJbIIEEe BIUSHUE HA
pa3BuTHE QUBHKHY;

B pe3ynbTaTe 0CBOCHUS TUCHUILIMHBI 00YYaIOIUNACS JOJKEH YMeThb:
- IPOBOAUTH HAOIOICHNUS, TUIAHUPOBATh U BBIMOIHITH SKCIIEPUMEHTHI,
- BBIJIBUTATh TMIIOTE3bl U CTPOUTH MOJIEIIH,
- TMPUMEHATH TOJYYCHHBbIC 3HAHUS MO (U3UKE ISl OOBSICHEHUS Pa3zHOOOpa3HBIX
(bU3HYEeCKUX SBICHUI U CBOWCTB BEIICCTB;
- IPaKTUYECKH UCIIOJIb30BATh (DU3HUECKHUE 3HAHUS;
- OIICHUBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HH(POpMAIIHH;



- WCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHUS IJIS PEHICHUS MPAKTHUYECKUX
3a/lay TMOBCEIHEBHOM >KM3HU, OOecreueHusi 0e30MacHOCTH COOCTBEHHOM KU3HH,
PalMOHAIBHOTO MPUPOIONOIB30BaHUS U OXPAHbI OKPY>KAIOIIEH CPEbL;
- ONHUCHIBATh U OOBSACHATH (U3HUECKHUE SIBJICHUS U CBOICTBA TEJ: CBOMCTBA ra3os,
KUAKOCTEH M TBEPHABIX TeJ; AJIEKTPOMATHUTHYIO HWHIYKIMIO, PacIpoCTpaHEHUe
AJIEKTPOMATHUTHBIX BOJIH; BOJIHOBBIE CBOICTBA CBETA; M3JIyYEHHE M TOTJIOIICHUE
cBeta aToMoM; (oTOdPDEKT;
- OTJIMYATh TUTIOTE3BI OT HAYYHBIX TEOPHUIA;
- IeJIaTh BBIBOJIBI HA OCHOBE IKCIIEPUMEHTAIBLHBIX JAHHBIX;
- TPUBOAWTH TPUMEPHI, IOKA3BIBAIONINE, YTO: HAOIIOMCHHS W OSKCICPUMEHT
SIBJISIFOTCSL OCHOBOM JUIsl BBIABUKEHUSI TUTIOTE3 W TEOPHUH, MO3BOJISIOT MPOBEPUTH
WCTUHHOCTh TEOPETHYECKHX BBIBOJOB; (hU3MUecKas TEOpHsl aeT BO3MOYKHOCTH
OOBSCHATH U3BECTHBIC SBJICHUS MPUPOJBI U Hay4dHBIC (DaKTHI, MMPEACKA3BIBATH CIIC
HEU3BECTHBIC SABJICHMUS;
- TPUBOJUTH NPHUMEPHI TMPAKTHUYECKOTO HCIONb30BaHUA (U3UUYECKUX 3HAHMM:
3aKOHOB MEXaHUKH, TEPMOJIMHAMUKH U DJCKTPOJUHAMHKHA B DHEPIETHKE;
Pa3UYHBIX BUJOB DJJIGKTPOMArHUTHBIX W3IYYCHUM [JI1 pPa3BUTHUA pPaAUo0 U
TEJICKOMMYHHUKAIUMA, KBAaHTOBOW (DU3UMKKM B CO3JaHUHU SIICPHOM DSHEPIreTHKH,
Ja3€epoB;
- BOCIPUHMMATh U HA OCHOBE IMOJYYEHHBIX 3HAHUA CAMOCTOSATEIBHO OLICHUBATh
uHpopmanuio, coaepxaugyrocss B coobdmenusx CMU, Wurtepuere, Hay4HO-
MOMYJISIPHBIX CTAThSX.
- PUMEHSATD MTOTYUCHHBIC 3HAHUS TSI perieHusT (PU3UIECKUX 3a71a9;
- OTIpeNeNATh XapakTep (puznueckoro mpoiiecca no rpaduxy, Tadbnuie, popmyne™;
- U3MEPATH PN (PU3NUCCKUX BEIWYHMH, TPEICTABISAS PE3yJbTaThl U3MEPCHHUH C
YYETOM UX MOTPENTHOCTEM.

OcBoenne coxaepkanus  ydeOHou  mucnmrumasl  OJ1.11
o0ecrnieunBaeT JOCTHKEHHE 00YUAIOIIUMUCS CIENYIOIINX Pe3yabmamaos:

«Duznkay

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

Koa n
HAHMMEHOBaHHUe IlnanupyemMble pe3yabTaThbl OCBOCHHS AUCHUIIIHHBI
(popmupyembix OO0uue JAucuuniimHapHbie
KOMIIeTeHIH I
OK 0l1. B yactu TpyaoBoro - [TP61 copmupoBars
Bri6upats BOCIUTAHUS: MIPEICTABIICHUS O POJIU U MECTE
CIocoObI - JIP27 TOTOBHOCTB K TpYAy, (GU3HUKHN U aCTPOHOMHH B
pelieHus 3aaa4y OCO3HaHUE IIEHHOCTH COBPEMEHHOUN HAay4HOU KapTHUHE
npodecCuOoHaNIbH MacTepcTBa, TPYA0It00ue; MHpa, 0 CHCTeMOOOpasyromen poiau
Oi1 1eITeNbHOCTH - JIP28 rOTOBHOCTb K aKTUBHON | (PU3UKU B PAa3BUTHUHU €CTECTBEHHBIX
MPUMEHUTETHLHO NESATETFHOCTH TEXHOJIOTHYECKON | HAayK, TEXHUKH U COBPEMEHHBIX
K pa3IMYHbIM Y COLHMAJIBHOM HAIIPABJICHHOCTH, & TEXHOJOTHH, O BKJIAJI€ POCCUNCKUX U
KOHTEKCTaM CIIOCOOHOCTH UHUITUUPOBATH, 3apy0eKHBIX YUCHBIX-(U3UKOB B

IJIAaHUPOBATH U CaMOCTOATCIILHO
BBIIIOJIHATH TaKYIO

Pa3BUTHUC HAYKH; TIOHUMAHUC
(PUBUYECKOM CYITHOCTH



NESTETLHOCTD;

- JIP29 unTepec K pa3iuuHbIM
cthepam npodeccHoHATBHOM
JeATEeIIbHOCTH,

OBJj1ajieHHe YHUBEPCAIbHBIMU
Y4eOHbIMHU MO3HABATEJIbLHBIMHU
JNeHCTBUSIMU:

a) 0a3oBbIe JOrHYeCKHe
nelcTBUA.

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

- MP8 BbIABIIATH
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 BnaneTh HaBBEIKAaMH
y4e0HO-UCCIIeIOBATENIbCKON U
MPOEKTHOM EeSATEIbHOCTH,
HaBbIKAMU Pa3peIICHUs
npobem;

- MP16 BbIABIATE NPUUMHHO-
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
(GYHKIHOHATBHON 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
(du3HUYeCcCKre BETMUUHBI U (POPMYIIBI,
HE0OXOIUMBIE ISl €€ peLICHMUS,
MIPOBOAUTDH 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 (pr3HUECKUe
SIBIICHUS;

- [IPG3 Brnagets
OCHOBOMOJNATAIOIIUMHU (PU3HUECKIUMHU
MOHATHSIMH W BeJTHIUHAMH,
XapakTepu3yoIuMu GU3NIECKre
MIPOIIECCHI (CBA3AHHBIMHU C
MEXaHUYECKUM JIBUKEHUEM,
B3aNMMOJICHCTBHUEM TeEll,
MEXaHUYECKUMHU KOJIeOaHUSAMU U
BOJIHAMH; aTOMHO-MOJIEKYIISIPHBIM
CTPOCHHUEM BEIIECTBA, TEIJIOBBIMU
IpoLecCaMu; AEKTPUUECKUM U
MarHUTHBIM TOJISIMH,
MEKTPUIECKUM TOKOM,
AIIEKTPOMATHUTHBIMU KOJICOaQHUSIMHU
Y BOJIHAMH; ONITUYECKUMU
SIBIICHUSIMU; KBAHTOBBIMHU
SIBJICHUSIMU, CTPOSHUEM aToMa 1
aTOMHOTO si/Ipa,
PaZl0aKTUBHOCTBIO); BIIAJICHUE
OCHOBOMOJIAralO UM
ACTPOHOMHUYECKUMHU TIOHATHIIMH,
MO3BOJISIOIIMMHU XapaKTEpU30BaTh
MIPOLIECCHI, TPOUCXOAIINE Ha
3BE3/1aX, B 3BE€3/IHBIX CUCTEMaX, B



OK 02.
Hcnons30BaTh
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHanu3a u
UHTEPIIPETAIUN
uH(popManuu, 1
UH(OPMAIIMOHHBI
€ TEXHOJIOTHU
JUISL BBIIIOJTHEHUS
3a7a4
npodeccuoHanbH
O IeATSITbHOCTH

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

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

- MP22 ymeTh UHTErpUpPOBATH
3HAHUS U3 Pa3HBIX MPEIMETHBIX
obnacre;

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

- MP2 criocobHOCTh HX
WCIIOJIb30BaHUS B
M03HABaTEIbHON U

COLIMAJIBHOM ITPAKTHUKE

B o61acTu neHHocTH
HAYYHOI'0 MO3HAHUSA:

- JIP36 chopmupoBaHHOCTH
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
KYJBTYPHI KaK Cpe/ICTBA
B3aUMO/JICVICTBUS MEXKTY
JIIOIBMH U TIO3HAHKS MUDA;

- JIP38 oco3HaHue LIEHHOCTH

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

- [IP64 BnageTh 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPHAMHU (3aKOH
BceMupHoro tarorenus, I, II u 111
3akoHbl HplOTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOU SHEPTUH, 3aKOH
COXpAaHEHUS UMITYJIbCA, IPUHITUIT
CYMEPIIO3UIINH CHJI, TPUHITUIT
PaBHOMPABHOCTH UHEPIUATIBLHBIX
CHUCTEM OTCUETa; MOJICKYJISIPHO-
KUHETUYECKYIO TEOPUIO CTPOCHUS
BEII[ECTBA, FA30BbIC 3aKOHBI, IEPBHIN
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 PaCIpOCTPAHECHUS
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 MCIOJIb30BAHUE 3aKOHOB
Y 3aKOHOMEPHOCTEH IIpU aHAJIN3e
(bu3MYECKUX SBICHUN U MPOIIECCOB

- [IP65 ymeTh y4uThIBaTh TPaHULIBI
MIPUMEHEHUS U3yYEHHBIX
bu3nYECKUX MOJENeH:
MarepuaibHas TouKa, MHepLUUaIbHas
cHcTeMa OTcUeTa, HACalIbHBIM Ta3;
MOJIEJIA CTPOCHHUS Ta30B, JKUJIKOCTEU
Y TBEPBIX TEJ, TOYCUHBII
ANEKTPUUECKUH 3apsl, iAepHast
MOJICNIb aTOMa, HyKJIOHHAsI MOJIETh
aTOMHOTO sI/Ipa NP PELICHUN
bu3HYecKuX 3a71a9

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



OK 03.

IInanupoBats 1

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

OBJj1ajieHHe YHUBEPCAJTbHBIMHU
y4eOHBIMH MO3HABATEIbHBIMH
JNeHCTBUSIMU:

B) padorta ¢ nHgopmManmeii:

- MP25 Bi1ageTh HaBBIKAMU
MoJTydeHus: HPOPMAIIUHU U3
HWCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOATENIbHO OCYIIECTBIISTh
TTOMCK, aHAJIU3,
CHCTEMaTH3AIIII0 U
HMHTEpIpeTaruo nHhopmanuu
Pa3IMYHBIX BUIOB U (hopm
MIPEACTABICHUS;

- MP26 co3maBaTh TEKCTHI B
pa3nuYHBIX (hopMaTax ¢ y4eToM
Ha3Ha4YCHHUS MHPOPMAIINH K
LIE€JIEBOM ayIMTOPUH, BBIOUPAst
ONTUMAJILHYIO (popmy
MPEACTABICHUS U
BHU3YaJIH3alUy;

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

- MP28 ucnonb30Bath cpeacTa
MH(OPMALIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH B pELICHUU
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX H
OpraHM3aIMOHHBIX 337124 C
cobroieHneM TpeboBaHU
PrOHOMUKH, TEXHUKH
0€30IMaCHOCTH, TUTHCHBI,
pecypcocOepexeHus, MPaBOBBIX
Y OTUYECKUX HOPM, HOPM
nH(pOPMAIMOHHOM
0e30ITacHOCTH;

- MP29 BiaaneTs HaBBIKAMH
pacro3HaBaHUs U 3aIUTHI
uH(popMaIuy,
nH(}OpMaLIMOHHON
0€3011aCHOCTH JINYHOCTH

B o61acTi 1yXoBHO-
HPABCTBEHHOI0 BOCIIUTAHUA:

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

- [1P6G6 B1aneTs OCHOBHBIMH
MEeToOAaMU Haquoro IIO3HaHHA,



peain30BbIBAaTh
cOoOCTBEHHOE
po¢eCCHOHAIIBH
0€ ¥ JINYHOCTHOE
pa3BuUTHE,
peIIPUHIMATET
BCKYIO
JESITEIIbHOCTh B
po¢eCCHOHAIIBH
oii cepe,
UCIIOJIb30BaTh
3HAHUS 110
MPaBOBOM U
¢uHaHCOBOM
rPaMOTHOCTH B
Pa3ITUYHBIX
YKU3HEHHBIX
CUTYaITUIX

- 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 1MyHOTO
BKJIaJ]a B IOCTPOEHUE
YCTOMYHBOIO OYIYIICTO;

- JIP19 orBeTcTBEHHOE
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 camocTosITeNnbHO
COCTABJISITh TUTAH PEIICHUS
MPOOJIEMBI C YY€TOM
HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U
MIPEATNIOYTEHNN;

- MP44 naBaTh O11eHKY 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 ymeTsb olieHuBaTh 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 oBnagers (cpopmupoBaTh
MPEJICTAaBJICHNS) IPABUIIAMH 3aITHCH
¢duznueckux popmyn penbedHo-
TOYEUHOM CUCTEMBI 0003HaueHuH JI.
bpaiing (ans cnensix u
CI1a0OBUASIINX O0YYarOIINXCs)



OK 04.
A¢pdexTuBHO
B3aUMO/ICVICTBOBA
Tb ¥ paboTaTh B
KOJIJICKTHBE U
KOMaH/1e

U CBOEBPEMEHHO MPUHUMATh
pelIeHus 10 UX CHUXKEHUIO;

B) SMOIMOHAJIbHbIH
HHTEJJIEKT, MPeINnoJIararmmii
c¢opMHPOBAHHOCTD:

- MP55 BryTpeHHeER
MOTHUBAIIUH, BKIIOYAIOIICH
CTPEMIJICHHE K JTOCTUKEHUIO
LIeJIA U YCIIEXY, ONTUMHU3M,
WHUIIMATUBHOCTH, YMEHHUE
JICMCTBOBATh, HCXOIS M3 CBOUX
BO3MOXKHOCTEIA;

- MP56 smmaTim, BKIIFOYArOMeh
CIIOCOOHOCTH IOHUMATh
SMOIIMOHAILHOE COCTOSHHUE
JIPYTUX, YIUTHIBATH €TO MPU
OCYULIECTBIICHUHU
KOMMYHHUKAIUHU, CHOCOOHOCTH K
COUYYBCTBHIO U COTICPEIKUBAHUIO;
- MP57 coumanbHBIX HAaBBIKOB,
BKJIFOYAIOIIUX CIIOCOOHOCTh
BBICTPAWBATh OTHOILICHHUS C
JIPYTUMU JTFOJbMHU, 3a00TUTHCS,
MPOSIBJISITH UHTEPEC U
pasperath KOHQIHKTHI

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

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

OBJajieHHe YHUBEPCAJIbHBIMU
KOMMYHUKATHUBHBIMU
JeHCTBUSIMM:

0) coBMeCTHas 1eITeJIbHOCTD.
- MP35 noanmMmars u
KCII0Ib30BaTh IPEUMYILIECTBA
KOMaHIHOM Y WHJIUBUIYTbHOMN
paboThI;

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

- [IPO10 oBnageTs yMeHUSAMU
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.
Ocy1iecTBIsITh
YCTHYIO U
MUCHEMEHHYIO
KOMMYHHKAITHIO
Ha
rOCYJIapCTBEHHO
M SI3BIKE
Poccuiickoit
Penepanuu C
y4EeTOM
0COOCHHOCTEH
COIIMAIIBHOTO U
KYJIBTYPHOTO
KOHTEKCTa

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

- MP41 ocymiecTBasiTh
MMO3UTUBHOE CTPATETUUYECKOE
MOBEJICHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSIBIIATH
TBOPYECTBO U BOOOPAKEHUE,
ObITh MTHUIIMATUBHBIM
OBJjajieHHe YHUBEPCATbHBIMU
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 pa3BuBath
CIIOCOOHOCTH MOHUMATh MHUP

C TIO3UIIMU JPYTOro YeJoBeKa
B o01acTH 3cTeTHYECKOT0
BOCIUTAHUS:

- JIP20 srcretnueckoe
OTHOILLEHUE K MUY, BKIFOUast
ACTETUKY HAYYHOT'O TBOPYECTRBA,
mpHcyliero puandeckon HayKe;
- JIP21 cnoco6HOCTH
BOCIPUHUMATH PA3IUYHBIC BUIBI
HCKYCCTBa, TPAJAUIIUU U
TBOPYECTBO CBOETO U JPYTUX
HapoJI0B, OIIYIIaTh
SMOIIMOHAIBHOE BO3ICHCTBHE
HCKYCCTBA;

- JIP22 yGexaeHHOCTh B
3HAQYUMOCTH ISl INYHOCTH U
o01ecTBa OTEYECTBEHHOTO 1
MHUPOBOTO UCKYCCTBA,
ATHUYECKHUX KYIbTYPHBIX
TpaaAUIUi U HAPOJHOTO
TBOPYECTBA;

- JIP23 roToBHOCTH K
CaMOBBIPKEHUIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KaueCTBa
TBOPYECKOM JINUHOCTH;
OBiageHne yHHMBepCAJIbHbIMH
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 JIBUKEHUE;
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.
ConencTBoBaTh
COXpaHEHUIO
OKpYy Karoleu
cpenpl,
pecypcocoepexe

HUIO, IPUMCHATH

3HaHMUA 00
U3MEHEHUU
KJIMMAaTa,
TIPUHIUITHI
OepexIINBOTrO
MIPOU3BO/ICTBA,
3P PEeKTUBHO
JICUCTBOBATE B
Ype3BBIYAHBIX
CUTYaITUIX

I1K 1.3.
IIpoBencHue
BETEPUHAPHO-
CaHUTAPHBIX
MEpOMPUATHI B
YCJIOBUAX

CIICUaJIN3NUpOBa

AeHCTBUAMMU:

a) oOueHne:

- MP30 ocyiiecTBisiTh
KOMMYHHKAITUHU BO Bcex cepax
KU3HH;

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

- MP34 pa3BepHyTo 1

JIOTUYHO HM3J1araTth CBOIO

TOUYKY 3PEHHUS C
WCIIOIb30BAHUEM SI3bIKOBBIX
CPEJIICTB

B o01acTH 3K0J10TrHYECKOTO
BOCIIMTAHUS:

- JIP31chopMuUpOBaHHOCTH
3KOJIOTUYECKON KYIbTYpHI,
TMOHUMAHUE BIIUSHUS
COLIMAIbHO-3KOHOMUYECKUX
MIPOIIECCOB HA COCTOSIHUE
MPUPOIHON U COLUATIBHOMN
Cpelnbl, 0OCO3HaHHE TI100aTbHOTO
XapakTepa 3K0JIOTHYEeCKUX
npobuem;

- JIP32 nnanupoBanue u
OCYILIECTBJIEHUE JICUCTBUI B
OKpY’KaloOIllel cpeJie HA OCHOBE
3HaHUSA LENeN YCTOMYMBOTO
Pa3BUTHS YEJIOBEUYECTBA;
AKTUBHOE HENPUATHE JICHCTBHM,
MIPUHOCSIINX BPe
OKPY>KaIoOIEeH cpesie;

- JIP34 ymeHue nporao3upoBaTh
HeOJIaronpusiTHbIC
9KOJIOTUYECKHE TTOCTIEACTBUS
MPEANPUHUMAEMBIX JIEHCTBUM,
MpeA0TBpaIaTh UX;

- JIP35 pacumpenue onbita
NESATETFHOCTH SKOJIOTHUECKON
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

- [IP68 copmupoBaTh ymMeHUs
MIPUMEHSATH MOTYYEHHbIE 3HAHUSA JJIs1
00BsCHEHUS YCIOBUN IPOTEKAHUS
(bu3nUYeCKUX SIBICHUN B IPUPOJIE U
JUIS IPUHATHUS PAKTUYECKUX
PELIEHUI B IIOBCEHEBHON KU3HU
JUist obecrieueHus: 0€30I1acCHOCTH IIPU
oOpareHuu ¢ OBITOBBIMHU
pruOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPaHEHUS
3JI0pOBbS U COONIOICHUS 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



HHBIX
JKUBOTHOBOIYECK
HUX XO35ICTB

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

oOpareHuu ¢ OBITOBBIMHU
puOOpaMu U TEXHUYECKUMHU
yCTpOCTBAMH, COXPaHEHHS
3JI0pOBbS U COOJIIOIEHUS HOPM
HKOJIOTMYECKOTO MOBECHUS B
OKpYXaIOIIEeH Cpesie; NOHUMaHue

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

HE00X0AUMOCTH NPUMEHEHUS
JOCTYKEHUH (PU3MKH U TEXHOJIOTHNA
JUIsl pAaLlMOHAIILHOTO
IIPUPOJOIIOIB30BAHNS

OcBoenne copaepxkanusi ydeOHoro mpenmera OJ[.11 «®Pusmka» obecrneunBaeT
(opmupoBaHuE y 00yUAIOUIUXCS AUYHOCHIHBIX PE3YIbMAM 08 60CRUMAHUSL:

JIP4 IlposBiArommid W JEMOHCTPUPYIOLIIMK YBAKEHME K JIIOASIM  Tpy.a,
OCO3HAIOUIMI LIEHHOCTh cOOCTBEHHOro Tpyaa. CTpemsuuiics Kk GOpMHPOBAHUIO B
CETEBOW Cpejie JIMYHOCTHO U NMPOQPECCHOHANIBHOIO KOHCTPYKTUBHOTO «IIU(PPOBOTO
ciena»

JIP7 Oco3Haromuii NMPUOPUTETHYIO LEHHOCTh JIMYHOCTH YEJIOBEKA; YBaXKArOIIWN
COOCTBEHHYIO U UY)KYIO YHUKAJIbHOCTb B Pa3JIMYHBIX CUTYyaIUsX, BO BceX popMax U
BUJIaX JEATEIBHOCTH.

JIPS IlposBasitomvii W JIEMOHCTPHUPYIOIIMI YBaXKEHUE K IPEICTABUTEISAM
Pa3IMYHBIX 3THOKYJIBTYPHBIX, COLUAIbHBIX, KOH(PECCHOHAJIbHBIX U WHBIX TPYIIIL.
ConpryacTHBIE K COXPAaHEHWIO, TNPEYMHOKECHHI0 W TPAHCILSIIUU KYJIbTYPHBIX
TPaaULIMi U HEHHOCTE MHOTOHAIIMOHAIIBHOTO POCCHICKOrO TOCY1apCTBA

JIP 14 DKOHOMHMYECKN AKTUBHBIN, TPEANPUMMYUBBINA, TOTOBBI K CAMO3aHATOCTH
JIP 20 OTKpBITBIA K TEKYIIMM M MEPCIEKTUBHBIM H3MEHEHUSM B MHUPE Tpy[a,
TOTOBBIM K OCBOCHHIO HOBBIX KOMIIETEHIIMI U K U3BMEHECHUIO YCIIOBUM TPyAa.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUTLTAHBI

2.1 O0bem yueOHOI JUCHMILIMHBI U BUAbI Y4e0HOI padoThI

Bup yueOHoi paGoThI Oo0beM B
yacax

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

TEOPETUYECKOE 00yUCHHE 75
71a00paTOpPHBIC 3aHATHUS 13
MPAKTUYECKHUE 3aHATHS (B TOM YKCJIE POMEKYTOUYHAS! aTTECTALIMS) 13
IIpodeccuoHaANTBLHO-OPHEHTUPOBAHHOE COACPKAHME 7
TEOPETUYECKOE 00yUCHHE 3
PAKTUYECKUE 3aHITHUS 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:xaHue yued0HOro MaTepuasa (0CHOBHOE U MPO(ecCHOHAIBLHO OPUEHTHPOBAHHOE), O0bem | DopMupyeMble
pa3aesioB U TeM Ja0opaTopHble U MPAKTUYECKNE 3AHATHS, MPUKJIATHOH MOAYJIb (PU HAJIMYMH) 4acoB | KOMIIETEHIIHH,
JIMYHOCTHBIE U
npeaIMeTHbIE
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
IKCIIEPUMEHTa W TEOpUH B TMpOLECCEe IMO3HAHWS TNPHPOJBI. OKCIEPUMEHT B (H3HKE. JIP4,7,8,14,20
MopenupoBanue GU3MUSCKHX SIBICHUN U mporieccoB. Hayunblie rumorespl. @u3nyeckue 3aKOHbI U ITP61- ITP611
Teopuu. ['paHuIpl MpUMEHUMOCTH (U3NUECKHX 3aKOHOB. [IpuHumn coorBercTBus. Pois u mecto
¢u3nku B GopMUpOBaHNH COBPEMEHHON HAYYHOH KapTUHBI MUPA, B TPAKTUYECKON JAEATEIbHOCTH
mroaen
Paznen 2. Mexanuka 17 OK 01
Tema 2.1 Coaeprxanue y4eOHOro Mmarepuajia 3 OK 02
Kunemaruka Mexanunueckoe IBrxkeHHEe. OTHOCHUTEIBHOCTh MEXaHHW4ecKoro apwkeHus. Cuctema orcyera. OK 04
Tpaekropus. [lepemelienue, ckopocTh (CpeaHssi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE OK 05
MaTepHalbHOW TOYKH, UX MPOEKIUH Ha OCH CHCTeMbl KoopauHaT. CloxeHue NepeMeleHuid U OK 07
CIIO)KEHHE CKOpOCTel. PaBHOMEpPHOE W PaBHOYCKOPEHHOE MPSIMOJMHENHHOe IBIDKeHHE. | paduku IK' 1.3
3aBHCHMOCTH KOOPJHHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUS] MATEePUATBHON TOYKH OT JIP4,7,8,14,20
BpeMenn. CBoOOAHOE mMajgeHue. YCKOpeHHne CBOOOIHOrO TmajeHus. KpuBonHeHOE IBHKEHUE. I1P61- ITIP611
JIBI>KeHHEe MaTepHaJbHOW TOYKH IO OKPY)KHOCTH. YTJIOBask CKOPOCTb, JIMHEHHAas CKOpOCTb.
ITepuon n yacrota. lleHTpOCTpEMUTEIIBHOE YCKOPEHUE
IIpakTHYecKoe 3aHATHE
IIpakTnyeckas padora Ne 1: 1
HccnenoBanre COOTHOMICHHSI MEXKAY IYTSIMH, MPOHJACHHBIMH TEJIOM 3a IOCIeIOBaTEIbHBIE
paBHBIE MPOMEXYTKM BPEMEHH NpPU PAaBHOYCKOPEHHOM JABIKEHHHM C HayaJlbHOM 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

IIpakTuyeckasi 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: HMcrmonp3oBaHHde 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

sipHas (pU3MKAa U TEPMOJIMHAMHUKA
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Tema 3.1
(OCHOBEBI
MOJIEKYJISIPHO-
KUHETUYECKOM
TEOPUH

Conep:xxanue y4eOHOT0 MaTepuaJia:

OCHOBHBIE  TOJOXEHHUS MOJIEKYJISIPHO-KMHETUYECKOH TEOpUH. bBpOyHOBCKOE  IBUKEHHE.
Huddys3us. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS YacTUIl BemlecTBa. Moienn CTpoeHUs Ta30B,
KHJIKOCTEH U TBEpPABIX Tel U 0OBSICHEHHE CBOMCTB BeIleCTBa Ha OCHOBE 3THUX Mojenell. Macca u
pasmepbl Monekyn. KommuectBo BemectBa. IlocrosHHas ABoraapo. TemnoBoe paBHOBecCHE.
Temneparypa u ee usmepenue. Illkana temmeparyp Llenscus. Moxens uaeanbHOro rasa.
OcHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETUYECKOH TEOPUM HJICaTbHOTO Ta3a. AOCOIIOTHAs
TEMIEpaTypa KaK Mepa CpelHeld KMHETUYECKOW SHEpruu TEIUIOBOIO JBMKEHHUS 4YacTHUI[ rasa.

[IIxana remnepatyp KenbBuna. YpaBHenue MenaeneeBa-Knaneiipona. 3akon JlansToHa. ['a3oBbie

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
J1P4,7,8,14,20
IIK 1.3




3aKoHBI. M3ompoiieccsl B HI€aTbHOM Tra3e ¢ MOCTOSHHBIM KOJMYECTBOM BELIECTBA: M30TEpMa,
n30xopa, u3obapa

IIpakTHyeckoe 3aHATHE

IIpakTnueckas padora Ne 5: VccnenoBanue 3aBUCMMOCTH MEX/y ITapaMETPaMU COCTOSTHUS
Pa3peKEHHOT0 ra3a

JlabopaTopHble 3aHATHS

JlaGoparopHas padota 1. M3ydeHune M30TEpMHUECKOTO Mpoliecca

Tema 3.2
OCHOBBI
TEPMOIUHAMHUKHI

Conep:kanue y4eOHOT0 MaTepuaJia:

Tepmonunamuyeckasi cuctema. BHYTpeHHsIsI SDHEPTUsl TEPMOIMHAMUYECKONW CUCTEMBI U CIIOCOOBI
ee u3mMeHeHus. KomnuecTBo TemioTel U pabota. BHyTpeHHsIs1 SHEPTUs 0JJHOATOMHOTO HACAIBHOTO
raza. Buzasl Teronepenayu: TEIJIONPOBOAHOCTb, KOHBEKIMS, U3JIydeHHUE. TerIoeMKOCTh Tena.
VYenpbHas TEMIOEMKOCTh BemiecTBa. KojnuecTBO TEIIOTHI NpH Temuionepenayde. IlepBolii 3aKoH
TepMoauHamMuKu. [IpuMeHeHne mepBoro 3akoHa TEPMOJIMHAMUKU K U3ompolieccaM. [ 'paduueckas
UHTEpIpeTalus padoTsl raza. TeruioBble MalvHbL. [IpUHIUIB ACHCTBUS TEIUIOBBHIX MAIIWH.
[Ipeobpa3oBanus 3Hepruu B TEIUIOBBIX MammHax. Koadduiment monesHoro neicTBus (manee —
KIT) temmoBoit wmammusl. [{ukn Kapuo u ero KIIJ. Bropoit 3akoH TepMOIUHAMHKHU.
HeoOpaTtumocTs nporieccoB B mpHpoie. IKOJOTHUECKHE MPOOIEMbI TETNI0OIHEPTeTUKH

HpaKTI/I‘leCKOC 3aHsATHE

IIpakTnyeckas padora Ne 6: V3mepeHue yaelbpHON TEINIOEMKOCTH TBEPAOTO Tela

Tema 3.3
ArperaTHble
COCTOSIHUS BEILIECTBA
1 (dazoBble
MEPEXO0/IbI

Conep:xaHue yueOHOT0 MaTepuasa:

[Tapoo6pazoBanue n kKoHneHcauus. Mcnapenue u kunenue. Y ienbHas TemioTa napoodpa3oBaHusl.
3aBUCUMOCTb TeMIEepaTypbl KUIEHHs OT JaBieHus. AOCOJIIOTHAas U OTHOCHUTENbHAs BIAKHOCTb
Bo3ayxa. Haceimennsiii map. TBepaoe teno. Kpucrannuueckue u amopdHsie Tena. AHU30TPOIHS
cBoMcTB KpucramioB. JXwuakme kpucramuibl. CoBpemMeHHble Marepuansl. [lnaBieHue w
KpUCTaJIM3aus. Y AenabHas TeroTa miasienus. Cyonnmariys. Y paBHEHHE TEIIOBOro OanaHca

JlabopaTropHble 3aHATUA

JlabopaTopHas padora 2. OnpezeseHne BIaXXHOCTH BO3yXa IIPU MOMOIIY IICUXPOMETpa

IIpodeccnoHanbHO OPUEHTHPOBAHHOE COJepxKaAHNeE (CONePKAHUE PUKJIATHOTO MOTYJIs1)

HpaKTl/l‘leCKOC 3aHATHEC

IIpakTnuyeckass padora Ne 7: TexHuueckue YyCTpPOHCTBA M MPAKTHYECKOE TNPUMEHEHUE:
TepMoMeTp, bapomerp. OnpeeneHre Maccsl BO3AyXa B KOMHATE Ha OCHOBE U3MEpeHUil oObema
KOMHATBI, JaBJICHHUS U TEMIIEPATyphl BO3/1yXa B HEH.

Pa3nen 4. DaekTpoauHaAMHUKAa

24

Tema 4.1

\ Conep:xaHue y4eOHOT0 MaTepuasa:

OK 01
OK 02




DJIEKTPOCTAaTUKA

OnexTpuzanus Tena. DJIEKTpUYecKUi 3apsn. JIBa Buaa anekTpudeckux 3apsaoB. lIpoBonHukw,
JOUBJIEKTPUKU U MOJIIYIIPOBOJHUKH. 3aKOH COXPAaHEHHMs IEKTPUUECKOro 3apsana. Bzaumopeiicreue
3apsanoB. 3akoH Kynona. Dnexrpuueckoe nosne. HanpsxeHHOCTh asiekTpudeckoro nosis. [Ipunnun
CYNEpPIO3UIMU 3JIEKTPUUECKUX MojeH. JIMHUKM HanpsyKeHHOCTH 3JeKTpudeckoro mnois. Padorta
cun  anekrpocratudeckoro nosst.  [lorenmman. PasHocts mnoreHumanos. IIpoBomHuKM U
JUBJIEKTPUKHU B DJIEKTPOCTATHUECKOM I0JI€E. JInaneKTpudyeckas IpOHUIAEMOCTh. DIEKTPOEMKOCTb.
Konnencarop. D1eKTpOoeMKOCTh IJIOCKOT0 KOHJIEHCATOpa. DHEPIHsl 3apsyKEHHOT0 KOHJEHCaTOpa

IIpakTuyeckas padora Ne 8: I3mepeHue 31eKTpOEMKOCTH KOHAEHCATOpa

Tema 4.2
ITocTossHHBIN

Toku B pa3smu4HBIX
cpenax

ConeprxaHue y4eGHOT0 MaTepHaJa:

PIEKTPUYECKUN TOK.

DNEeKTpUYECKU TOK. YCIIOBHS CYLIECTBOBAHMS AIIEKTpUYECKOro Toka. Mcroununku toka. Cuna
toka. Ilocrosuubiii Tok. Hampstkenue. 3akoH Oma Juisi ydacTka Ienu. ODJIEKTPUUYECKOE
CONPOTHUBIICHUE. YIeIbHOE CONpOTHBIEHHE BeunlecTBa. [locienoBarenbHOe, MapauiesibHOE,
CMEIIaHHOE COEAMHEHUE MPOBOAHUKOB. Pabota snexrpuyeckoro toka. 3akoH J[xoyms-Jlenna.
MOIHOCTh 3NEKTPUUYECKOTO TOKa. DJIEKTPOABUKYILAS CUJIa M BHYTPEHHEE COINPOTUBICHUE
HUCTOYHMKA TOKa. 3akoH Owma g mnojdHOM (3aMKHYTOM) snekTpudeckoi 1enu. KopoTkoe
3aMbIKaHUE.

DNeKTpOHHAsl MPOBOJAUMOCTh TBEPJBIX METAJJIOB. 3aBHCHUMOCTH CONPOTHBICHUS METaUIOB OT
Temrneparypbl. CBEpXMPOBOAUMOCTb. DJIEKTPUUYECKUA TOK B Bakyyme. CBOICTBa 3JEKTPOHHBIX
nyukoB. [lomympoBomnuku. CoOCTBEHHass W TMPUMECHAs ITPOBOJUMOCTH TOJIYINPOBOJIHHUKOB.
CaoiicTBa p-n-nepexona. [lomynpoBogHUKOBBIE TPUOOPBL. DIEKTPUUYECKHII TOK B pacTBOpax H
pacmiaBax 3Je€KTPOJIUTOB. DIEKTPOIUTHUECKAs TUCCOLUALUS. DIEKTPOIU3. DINEKTPUUECKUN TOK
B razax. CamMoCTOsITeNbHBIM U HECAMOCTOSTENbHBIN pa3psan. Monnus. [lnaszma

JlabGopaTopHble 3aHATUS

JlabopaTopnas padora 3. M3yueHue cMeaHHOTO COSIMHEHHS PE3UCTOPOB.
JlaGopaTopnasi pa6ota 4. lI3MepeHue dIeKTpOoABIKYIIEH CUIIBI HCTOYHHKA TOKA U €T0
BHYTPEHHETO COIIPOTUBIICHUS

Tema 4.3
MarauTtHoe mnoiJe.
DIIEKTpOMarHuTHas

VHTYKIIUS

Coaep:xanue yueOHOTo MaTepuajia

[TocrossHHbIe MarHuThl. B3anMoaeicTBHE MOCTOSIHHBIX MarHuToB. MarnutHoe mone. Bektop
MarHuTHOM uHAyKuud. [lpunnun cynepno3unuu. Jlunun maruutHoi nHAyKuuu. Kaptuna nunuii
MAarHUTHOM WHIYKUIHUM TOJ MOCTOSHHBIX MArHUTOB. MarHuTHOE TOJIE MPOBOJHHKA C TOKOM.
Kaptuna nunHMii 1o ATMHHOTO MPSMOI0 MPOBOAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHMKA,
KaTymk# ¢ TokoM. OnbIT Opcrena. B3aumonencTeue npoBogHUKOB ¢ TokoMm. Cumiia Amnepa, ee
Monaysnb U HanpasieHue. Cuna JlopeHna, ee MOAyidb M HampapieHue. [[BUKEHHE 3apsKEHHOU
YaCTHUIBl B OJJHOPOJHOM MarHUTHOM Tmone. Pabota cwibl JlopeHna. SIBieHue 31eKTpoMarHuTHON
nHaykuuu. Ilotok BekTOopa mMarHuTHOW MHAYKUMH. D/IC mHAyKuMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykiun Dapanes. BuxpeBoe 3J€KTpUYECKOe MOJe. IJJIEKTPOIABIOKYIAS CHJIA WHIYKIIMU B

OK 03
OK 04
OK 05
OK 07
JIP4,7,8,14,20
I1P61- I1P611
IIK 1.3




MPOBOJIHUKE, JBMXKYIIEMCSl MOCTYMATENbHO B OJHOPOAHOM MarHuTHOM moie. [lpaBuno Jlenua.
NunyktuBHOCTh. fIBneHue camoumHaykiuu. DJIC caMOMHIYKIMHU. DHEPrusi MarHUTHOTO MOJIA
KaTYIIKA C TOKOM. DJIEKTPOMArHuTHOE T0JIe

IIpakTHyeckoe 3aHsATHE

IIpakTnyeckas padora Ne 9: l3yueHne MarHUTHOIO MOJS KaTylmKu ¢ TokoMm. MccnenoBanue
JEMCTBHS IOCTOSIHHOIO MarHUTa Ha paMKy € TOKOM

JlaboparopHble 3aHATHSA

JlabopaTopnasi paGora 5. V3yueHue siBiIeHUs 31€KTPOMarHUTHOM MHYKIIUU

IIpodeccHoHATLHO OPMEHTHPOBAHHOE COlepKaHue (CoepKaHHe MPUKJIATHOTO MOTYJIsA)

TexHnueckue ycTpolcTBa M MPAKTUUECKOE NPUMEHEHHUE: 3JIEKTPOCKON, 3JIEKTPOMETD,
KOHJICHCATOP, KOMHPOBAIbHBIN ammapar, CTPYHHBIH IPUHTEP, aMIEpMETpP, BOJIBTMETpP, PeocTart,
HUCTOYHUKUA TOKa, JJIEKTpPOHArpeBaTelIbHblE MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE IPUOOPHI,
TEPMOMETP  COMPOTHBIICHUS, BaKyyMHBI  JOUON, TEPMHUCTOPHl H  (HOTOPE3UCTOPHI,
MOJIYIIPOBOJIHUKOBBIM ~ AMOJ,,  TaJbBaHUKA, IIOCTOSHHBIE  MarHUThbl,  3JEKTPOMArHMTHI,
AJIEKTPOABUTaTENb, YCKOPUTEIIN DJIEMEHTAPHBIX YacTHIl, UHAYKIHOHHAS MeYb.

HpaKTI/I‘{eCKOC 3aHsATHE

IIpakTuueckass padora Ne 10: Mepsl »11ekTpoOe30MacHOCTH, DIEKTPOCTATHYECKas 3alluTa,
3a3eMJIEHUE AJIEKTPONPUOOPOB, KOPOTKOE 3aMbIKaHHE

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

Conep:xanue yueOHOro MaTepuaJia

Koneb6arenbnas cucrema. CBoO601HBIE KOIebanus. ['apmonndeckue konebanus. [lepuon, gacrora,
amruTyaa U ¢aza konebanuid. I[IpyXuHHBIA MasTHUK. MaTeMaTHUeCKUi MasiTHUK. YpaBHEHHE
rapMOHHUYECKUX Koyiebanuil. KuHemMaTmueckoe M JIMHAMUYECKOE OIKCAaHUE KOoJebaTeIbHOro
nBwkeHus. IlpeBpaiieHne »HEprUuuM MpU TapMOHHUYECKUX KojeOaHusX. CBS3b aMILIUTY.IBI
KoJeOaHUi MCXOIHOM BEIMUYMHBI C aMIUIUTYJOW Koyie0aHUl ee CKOpOCTH M YCKOPEHHS.
KonebarenbHblii KOHTYD. CBobopHbIe JJIEKTPOMAarHUTHBIE Kose0aHus
B HUJACATbHOM  KojeOaTelbHOM  KOHType. AHAJOrusi  MEXKIy  MEXaHHUYEeCKUMU U
AJIEKTPOMArHUTHBIMH ~ KosieOanussMu. @Popmyna TomcoHa. 3akOH COXpaHEHHs HHEPrUu B
uJealbHOM KoJjebaTeabHOM KOHType. BBIHYXJEeHHble MexaHuueckue KosiebaHusi. Pe3oHaHc.
Pezonancnas kpuBas. BbIHyXIeHHbIE »JJIEKTpOMarHuTHbIE KoseOaHus. [lepeMeHHBINH TOK.
CuHyCcOMAQIBHBIA IEPEMEHHBIN TOK. MOIIHOCTE NEPEMEHHOIO TOKAa. AMIUIMTYOHOE H
JecTBYIONIEE 3HAaUEHUE CUJIBI TOKa U HanpsbkeHus. Tpancopmarop. IIponsBoacTso, nepeaaya u
noTpeOIeHne 3IEKTPUIECKO SHEpruy. DKOJIOTHYECKHE PUCKH IIPU IPOU3BOJICTBE IIEKTPUIECKOM
sHepruu. KynbTypa ucronb30BaHus 3JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU

IIpakTHyeckoe 3aHsATHE

IIpakTnyeckas padora Ne 11:

OK 01
OK 02
OK 04
OK 05
OK 07
JIP4,7,8,14,20
I1P61- ITP611
K 1.3




HccnenoBanme 3aBUCHMOCTH TEPHOJIa MaJIbIX KOJIGOAHHM TPy3a HA HUTH OT JJTUHBI HUTHU U MacChI
rpysa.

Tema 5.2
MexaHUdecKnue 1
AIIEKTPOMATrHUTHBIE
BOJIHBI

Conep:xaHue yueOHOT0 MaTepuajia

MexaHnnyeckue BOJHBI, ycioBHs pacrnpocTpaneHus. llepuoa. CKopocTs pacnpoCTpaHeHHs M
JuHa BOJIHEL [lonepeuyHsie U mpopoibHbIe BOMHBEL. HTepdepentus u nudpakins MEXaHHIECKUX
BOJIH. 3ByK. CKOpOCTh 3ByKa. ' pomKkocTh 3ByKa. BricoTa ToHa. TemOp 3Byka. D1IeKTpOMarHUTHHIC
BOJIHBIL. Y CJIOBHS U3JIYYEHHUSI DIEKTPOMArHuTHBIX BOJIH. B3anmHas opueHTanus BekTopoB E, B u v
B JJICKTPOMAarHUTHOW BOJHE B Bakyyme. (CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPa)XKEHUE,
mpesioMIIeHUe, Toaspu3anus, nudpakuus, uaTephepernus. CKOpOCTh JIEKTPOMATHUTHBIX BOJIH.
Hlkana 31eKTPOMArHUTHBIX BOJH. IIprMeHeHue SJIeKTPOMarHUTHBIX BOJH B TEXHUKE U OBITY.
[IpuHuuMnIBl paguocBs3W W TeleBUAcHUsA. Pamuonokarus. DJIEKTPOMArHUTHOE 3arps3HEHUE
OKpY’Karolllel cpeibl

Tema 5.3
OnTuka

[IpsiMonuHEHOE pacpocTpaHEHUE CBeTa B OJHOPOAHOM cpexne. Jlyu cBera. OTpakeHue cBerta.
3akonbl oTpakenus cseta. [loctpoenne nzoOpaxeHuit B miiockoM 3epkaiie. [Ipenomienue ceera.
3aKkoHbI TpenoMieHHs] cBeTa. AOCONIOTHBIN mMokaszatens mnpenomieHus. [lonmHoe BHyTpeHHee
orpaxxeHue. [IpenenbHbI yron moaHOTO BHYTpeHHEro oTpaxkenus. Jucnepcus cBera. ClOKHBIN
coctaB Oenoro ceera. L[Ber. CoOuparonue u paccenBaronye JuH3bl. ToHKas auH3a. DokycHOe
paccTosiHuEe U ONTHYEeCKas cuia TOHKOM smH3bL. [locTpoenne m3zoOpaxeHuil B coOuparomux U
paccenBaronux JuH3axX. Popmysia TOHKOW JMH3bL. YBEJIMYEHHUE, AaBaemoe JHH30U. [Ipenernbr
INPUMEHUMOCTH TeoMeTpuueckoil ontuku. MHTtepdepenuus cera. KorepeHTHble HCTOUHUKH.
VYcnoBus HaOMOAEHUS MAaKCUMyMOB U MHUHHUMYMOB B HMHTEP(QEPEHLMOHHONW KapTHHE OT JIBYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOUYHUKOB. [{udpakius cBera. JudpakuronHas pemerka. Y cloBUE
HaOJIIO/IEHNsl [JVIaBHBIX ~MaKCUMYMOB TIpU MaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha
nudpakimoHnyio pemierky. [lonspuzamus ceeta

IIpakTHYecKoe 3aHATHE

IIpakTnueckas padora Ne 12: HaOntonenue qucnepcuu cBeTa

[EY

JlabopaTopHble 3aHATHS

JlabGoparopHas padora 6. 113mepenue nmokazaress npesoMIICHUs CTEKIIA
JlabopaTopnas pa6ora 7. MccrnenoBanue cBOMCTB H300paskeHUH B JIMH3aX

IIpodeccnoHabHO OPHEHTHPOBAHHOE COJepxKaHNe (ColepKaHue MPUKJIATHOT0 MOIYJIsl)

Bunel  uwsnydenmii. Buabsl  cnektpoB.  CnekTpsl  mcnyckaHus. CHEKTpbl  MOTJIOLIEHUS.
CrnexrpanbHblii  aHanu3. CHekTpajibHble KJIacchl 3Be3ll. YIbTPadUOJIETOBOE H3IyUYECHHUE.
NudpakpacHoe wusmydenune. PentreHoBckue sydn. HWx mpupoma wu  cBoictBa. [llkanma
9JIEKTPOMATrHUTHBIX U3JIY4EHUN

Pa3nen 6. OcHOBBI crIENHAILHON TEOPUH OTHOCUTEIBLHOCTH

Tema 6.1

‘ Conep:xaHue y4eOHOT0 MaTepuaJia

OK 01
OK 02




(OCHOBBI TEOPUH
OTHOCHUTEIBHOCTH

I'paHuupl  IPUMEHUMOCTH  KJIACCUYECKOM MexaHuku. [locTynmarel crnenuanbHOM — TEOpUH
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTb MOIYJS CKOPOCTH CBETa B BaKyyMe, IIPUHLIUI
OTHOCUTENBHOCTH OHHIITENHHAa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEAJICHUE BPEMEHU U
COKpallleHHe JJIMHBI. DHEpPrusi U HMMILYyJbC CBOOOAHOM wacTuipl. CBsI3b Macchl C 3HEpruedl u
MMIIYJIECOM CBOOOIHOM YacTUIbl. DHEPrHs MOKOsl CBOOOTHON YaCTHIIBI

OK 04

OK 05
JIP13,14,15, 19
I1P61- I1IP611

Pa3nen 7. KBanToBasi pusuka

12

Tema 7.1
IJIEMEHTEI
KBAaHTOBOU OIITUKU

Conep:xanue yueOHOT0o MaTepuajia

®otonbl. @opmyia [Tnanka cBs3u SHEpruH (POTOHA C €r0 YaCTOTOH. DHEPrusi U UMITYJIbC (POTOHA.
OtkpeiTe u uccnenoBanue (orordpdexra. Ombitel A.I'. CromeroBa. 3akoHbl (oTodddekra.
VYpasuenue DiinmTeina ansa pororddekra. "Kpacnas rpanuna” porosaddexra. [JaBnenue certa.
Omnpitel [1.H. JlebeneBa. Xumuaeckoe AeiicTBUE CBETa

Tema 7.2
CtpoeHue aToMa

Conep:xanue yueOHOro MmaTepuaJia

Mopenb atoma Tomcona. OnbiTel Pesepdopaa o uccnegoBanuto ctpoenus atoma. [Inanerapuas
Mozenb aroma. [loctynatel bopa. M3nydenune u mornomienue (GOTOHOB MpPU MEPEXOoJe aroma C
OJIHOTO YPOBHS SHEpruu Ha Apyroi. Buasl criekTpoB. CrieKTp ypOBHEM 3HEPrUu aromMa BOJOPOA.
BonnoBeie cBoiictBa wactun. Bomubl e  bpoinsa.  KopmnyckynsipHO-BOJHOBOM — Tyaslu3M.
Judpakius 31eKTpoHOB B KpucTayuiax. ClIOHTaHHOE U BBIHYXKJIEHHOE M3Iy4YeHHE. Y CTPOMCTBO U
MpUHIMI paboTHI 1a3epa

HpaKTI/I‘leCKOC 3aHsATHE

IIpakTnueckas padora Ne 14. HabmogeHue nHeuaToro cnekrpa

Tema 7.3
ATOMHOE PO

ConepxaHue y4eGHOro MaTepuaJjia

Mertonabl HaOMIOAEHUS W PETHCTPALlMU AJIEMEHTAapHbIX 4YacTUll. OTKpBITHE PaJuOAKTUBHOCTH.
OmneiTel Pezepdopaa mo ompeneneHuio coctaBa paJdoakTUBHOTO u3imydeHus. CBolcTBa anbda-,
Oera-, raMMa-u3Iy4yeHus. BiusHue paJuoakTHBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA
u HelTpoHa. Hyknonnas mozens sanapa I'eitzenOepra-MBanenko. 3apsn sapa. MaccoBoe 4uCiio
anpa. U3otonsl. Anbda-pacnan. DIeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3nyyeHue.
3aKOoH pPaJMOAKTUBHOIO pacraja. DHEpPrus CBA3M HYKIOHOB B szape. SnepHbie cuibl. Jledext
Macchl saapa. SAnepHsle peakuuu. [enenue u cuHte3 saep. fAnepHbiil peakTop. TepmosnepHbIit
cuHTe3. [IpoOremMbl U MEPCHEKTUBBI SIEPHON IHEPreTUKH. DKOJOTUYECKHE AaCMEKThI siIepHOU
DHEPreTUKU.  OJeMEeHTapHble  4yacTUlbl.  OTKpbITME  NO3UTpOoHA.  (DyHIAMEHTalbHbIE
B3aUMOJCICTBUSA

IIpakTHYecKoe 3aHATHE

IIpakTuyeckasi padora Ne 15: ViccienoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim)

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJepKaHMeE (CONePKAHUE MPUKJIATHOTO MOTYJIs1)

IIpakTrueckoe 3aHsATHE

OK 01
OK 02
OK 04
OK 05
OK 07
JIP4,7,8,14,20
I1P61- I1IP611
IIK 1.3




IIpakTnyeckas padora Ne 16:

HenoBasi urpa: [loHsTHs, CBSI3aHHBIC C W3YYCHHEM METOJIOB HAyYHOrO IO3HAHHUS: SIBJICHUE,
Hay4YHBIA (aKT, TUIOTE3a, (PU3NYECKAsi BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHUE, SKCIICPUMEHT,
MOJICJTUPOBAHUE, MOJICIb, H3MEPCHHE.

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

(o]

Tema 8.1
DIIEMEHTBI
ACTPOHOMHH U
acTpopu3uKu

Conep:xanue yueOHOT0o MaTepuajia

Bun 3Bezgnoro Heba. Co3Be3nusi, spKue 3BE3[bl, IJIAHETHI, UX BUAUMOE JBMxkeHue. ColHeuHas
cuctema. Ilmanersr 3emHoOM rpymnmbl. [lnanersi-rurantel. Manbie Tena CoOJIHEUHOM CHUCTEMBI.
Comnnue, porochepa u armocdepa. Conneunas akTuBHOCTb. Mcrounnk sHeprun CoHILIA U 3BE3.
3Be31pl, MX OCHOBHbBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb, pajuyc, TemIepaTypa, HX
B3aMMOCBA3b. 3BE€3/1bl TJIABHOW MOCIEAOBATEIIBHOCTU. 3aBUCUMOCTh ''Macca - CBETUMOCTB'" NSt
3B€3]] IJIaBHOM  MOCJEN0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3Be3l. CoBpeMEHHBIE
MPEACTABICHUS O IPOUCXOXKACHUH U 3BoMoIMU CoJIHLA U 3B€3/. DTallbl KU3HU 3Be37. MileuHblil
[1yts - Hama [Manaktuka. CnupanbHas CTpyKTypa ['anakTuku, pacupeneneHue 38e3/1, ra3a u MblIn.
[Tonoxxenne u ppwkenue Connuna B [amaktuke. Ilnockas u  cdepuueckas MOICHCTEMBI
lanaktvku. Tunsl ranakTuk. PaguoranakTuku v KBas3apbl. YepHbIE IbIPbI B SApAX TalakTHK.
Bcenennas. Pacumpenune Beenennoil. 3akon Xa66na. Pa3oeranue ranaktuk. Teopust bonbiioro
B3pbIBa. Mojnenb «ropsueit Becenennoii». Macmtabnast ctpykrypa Bceenennoil. MeraranakTuka.
Hepemennsie mpo6iieMbl aCTPOHOMUHT

JlaGopaTopHble 3aHATHUS

JlaGopaTopnasi pa6ora 8. HaGmioneHnss HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM
KOMITHIOTEPHBIX MIPHIIOKEHUH 1T ONIPEIeTICHUS MOJI0KEHNS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/11s1 CEeBEpHOT0 MOIyIIapHsl U SIPKUE 3BE3/bl

OK 01
OK 02
OK 03
OK 05
OK 07
J1P4,7,8,14,20
I1P61-ITP611

IMpomexyrounas arrectanus (IuddepeHuupoBanHblii 3a4eT)

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 OTKPBITHIL [ 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  paboueid mporpamMmbl  y4eOHOM JIUCUUIUIMHBI  MPUMEHSIOTCS
cienyrolue o0pa3oBaTeIbHbIE TEXHOJIOTHH:

- Mpo6IeMHOE 00yYEeHUE;

- nuddhepeHpoBaHHOE O0yUCHHE;

- IPOEKTHBIE U UCCIEA0BATEIIbCKUE METO/IbI O0yUEHHS;

- TNYHOCTHO-OPUEHTUPOBAHHOE 00yUYEHUE;

- 00y4eHue B COTpyIHUYECTBE (KOMaHAHAas, TPyNIoBas paboTa);

- TH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJOTHH.

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 00yJarouuxcs,

- pabouee MecTo MpernoaaBaTes;

- TUJAKTUYECKUM KOMIUIEKT Y4eOHO-HAIISIHBIX TOCOOUI 10 AUCIUIUIUHE (PU3UKa;

- MyJIbTUMEANIHBIE CPEACTBA OOYUEHHUS 110 AUCITUIUIMHE PU3HKA.

TexHuueckue cpeacTra 00ydeHUsI:

- KOMITBIOTEP C JIUIIEH3UOHHBIM IPOrPAMMHBIM 00ECTICUCHHEM;

- IPOEKTOP C IKPAHOM.

O06opynoBaHue J1a00paTOPHii:

- KOMIUIEKT JIEMOHCTPAIIMOHHOTO OOOpYJOBaHUS JJIsi MPOBENCHUS (U3UYECKOTrO
AKCIIEPUMEHTA U (DPOHTAIIBHBIX JTJAOOPATOPHBIX PA0dOT MO MEXAHUKE;

- KOMIUICKT JIEMOHCTPAIIMOHHOTO OOOpYJIOBaHUS JJIsi MPOBEACHUS (PU3HUUECKOTO
AKCIIEPUMEHTA U (DPOHTAIIBHBIX JJAOOPATOPHBIX PA0OT MO JIEKTPOAUHAMUKE;

- KOMIUIEKT JIEMOHCTPAIIMOHHOTO OOOpYAOBaHMS JUIsi TPOBEACHUS (PU3NIECKOTO
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. MskumeB I'.5. ®uszuka 10xn, Msaxumes I'.5. ®uzuka 11xkn — M.: akuuoHepHoe
obmectBo «M3narenscTBO «IIpocBemenuey, 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 YUEBHOI
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,  BBINOJHEHUS  OOYYAIOMIMMHUCS  WHIUBHUIYAIbHBIX  MPOEKTOB,
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 Y4eOHOI Pa3znen/Tema Tun oueHoYHbIX
AUCHHUILIMHBI MeponpusiTHi
OK 01. Bb1Oupats crioco6bl perieHus Paznen 2. Tembr 2.1.,2.2.,,2.3. | - ycTHBIH ompoc
3a71a4 IPO(ECCUOHATIBHOM NEATENbHOCTH | Pasyen 3. Temsr 3.1., 3.2, 3.3. | -  (poHTANBHEI OIpOC
NPUMCHUTEIIBHOK Pa3IMYHBIM KOHTCKCTaM| Pasnien 4. Temb1 4.1., 4.2., 4.3, | - KOHTpoJbHas paboTa
Pa3znen 5. Temsr 5.1.,5.2., 5.3. -naboparopHas pabora
Paszen 6. Tema 6.1. - IpaKTU4eckas pabora
Pazgen 7. Temmr 7.1, 7.2, 7.3. (pemerus
Paszen 8. Tema 8.1 KaueCTBCHHBIX,
OK 02. Mcnonp30BaTh COBpEMEHHBIE Paznen 2. Temsr 2.1., 2.2., 2.3. PACUCTHBIX 3a/1211)
- TECTOBBIC 3aIaHUS
CPEJICTBA TTOMCKA, AHATH3A U Pasnen 3. Tewst 31, 3.2, 33, | 1) - A
MHTePIpETalii NHYOPMALHH U Paznen 4. Temn1 4.1., 4.2., 4.3. i~ Hy OCKT
WH(OPMAIIMOHHBIC TEXHOJIIOTUN IS Pasnen 5. Temsr 5.1..5.2.. 5.3 ya p .
. ACT 9. he il 99 depeHITMPOBaHHBIN
BBIMIOJTHEHUS 33/1a4 PO eCcCHOHATbHON p 6. Tema 6.1
aszaca 6. 1emMa O.1. 3a4yeT
JESTEIIbHOCTH

Pasnmen 7. Temwr 7.1, 7.2, 7.3.
Pa3gen 8. Tema 8.1

OK 03. ITnanupoBats u Pasgen 1. Tema 1.1.
pean30BbIBaTh COOCTBEHHOE Paspmen 3. Temsr 3.1., 3.2., 3.3.
npoeCCHOHATIBHOE B TMYHOCTHOE Pasnen 4. Temnbi 4.1., 4.2., 4.3.
pa3BUTHE, PEANPUHUMATEIHCKYIO 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.
B3aUMO/ICHCTBOBATh U PabOTaThB Pasnen 3. Temsr 3.1., 3.2., 3.3.
KOJUICKTUBE 1 KOMaH/IE Paznen 4. Temsr 4.1.,4.2., 4.3
Pa3zgen 5. Temsr 5.1.,5.2,, 5.3.
Pasnmen 6 Tema 6.1.
Pazgen 7. Temsr 7.1, 7.2, 7,3
OK 05. OcymiecTBIATh YCTHYIO U Paznen 1.
IMMCbMCHHYIO KOMMYHHKAIIUIO 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

Pasgen 6. Tema 6.1.

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

OK 07. ConelicTBOBaTh COXPaHCHUIO Paspmen 2. Temnr 2.1., 2.2., 2.3.




OKpY>KaloIlIeu Cpepl,
pecypcocOepexeHHUI0, TIPUMEHSITh
3HaHUS 00 N3MEHEHHH KIIMMATa,

Paspmen 3.
Pasznexn 4.
Pasznexn 5.

Temsr 3.1., 3.2, 3.3.

Teme1 4.1.,4.2.,4.3

Temnr 5.1.,5.2.,5.3.

NPHHLUIEL OEPEIKIUBOTO Pazpnen 7. Temsr 7.1, 7.2

MPOU3BOCTBA, 3P (HEKTUBHO Pasnen 8. Tema 8.1

JEHCTBOBATH B UPE3BBIYAMHBIX

CUTYaIHsIX

[1K 1.3. IIpoBenenue BeTepuHapHO- Paznen 2. Tema 2.1, 2.3. DKCHepTHOE

CaHHMTAPHBIX MEPOIIPHUITUHN B YCIOBHSIX Pasnen 3. Tema 3.3. HaOJIro/IeHue

CHEHUATU3UPOBAHHBIX Paszen 4. Tema 4.3, BBITIOJTHEHUS

YKUBOTHOBOIUYECKUX XO3SIHUCTB Pasnen 5. Tema 5.3. 71a00paTOpHBIX PadoT,
Paznen 5. Tema 5.3. MPaKTHIECKUX padoT
Paznen 7. Tema 7.3. (pemerms

KaueCTBCHHBIX,

pacueTHBIX 3a71a4);
HaOJII0ICHUE 3a XOA0M
BBITTOJTHEHHS
I/IHI[I/IBI/IIIyaJH)HI)IX
IIPOCKTOB




