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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
cenmanbHocT CITO 35.02.16 Oxkcrutyartanus M pEMOHT CEIbCKOXO03SMCTBEHHOM
TeXHUKU U obOopynoBanus (mpuka3 MuHucTepcTBa mpocBenieHus Poccuiickoit
®Oepneparuu Ne 235 ot 14.04.2022 1.);

- @enepalibHOTO TOCYIaPCTBEHHOTO0 00pa30BaTEeIbHOTO CTaHAApTa CPEIHErO 0OIIEro
oOpa3oBaHMs YTBEP>KICHHOTO MpHKa3oM MuUHHCTEpPCTBAa 00pa3oBaHUS M HAYKU
Poccuiickoit @eaepaunn ot 17 mas 2012 r. Ne 413;

- Ilpuxa3a MunucrepcrBa npocsemenuss PO or 12 asrycra 2022 1. Ne 732 «O
BHECEHHMH W3MEHEHM B (eAepalbHblil TOCyJapCTBEHHbIA 00pa30BaTEIbHBIM
CTaHJapT CPeTHEro O0IIero 00pa3oBaHusl, YTBEPKICHHBINA MPUKa3oM MHUHHCTEpCTBA
obOpasoBanus u Hayku Poccuiickoit @eneparun ot 17 mast 2012 1. Ne 413y,

- IIpukaza MununcrepctBa npocsenieHust Poccuiickoit @enepannu ot 24.08.2022 Ne
762 «O0 ytBepxkaenuu [lopsiika opraHu3anuu U OCYIIECTBICHUS 00pa30oBaTEIbLHON
JESTEIIBHOCTH 10 00pa30BaTEIbHBIM IPOTPAMMaM CPEJHETO MPO(HEeCCHOHATBHOTO
o0pa3oBaHUs;

-+ [Ipukaza MunucrepctBa mpocBemieHus: Poccum ot 23.11.2022 Ne 1014 «O6
YTBEPKICHUHU (enepanbHO 00pa3oBaTENbHOW MPOTrpaMMbl  CPEIHEro OOIEro
o0pa3oBaHuUs;

- IpUMepHOH paboueil mporpammbl 001IE00pa30BaTENBLHON AUCHUILUIUHBI « DU3HKa»

(6a30BBIi  ypOBEHB) I MPOQPECCHOHANBHBIX 00pa30BaTENbHBIX OPraHU3alUi
(omobpeno Ha 3acemanmu Ilemarormueckoro cosera OI'BOY AIIO HPIIO
npoTtokojiom Ne6/2025 ot «18» ampernst 2025 rona).

Opranuzarop-paspadotunk: ®I'bOY BO Anraiickuit 'AY



COILEPKAHHUE

1. O0mas xapakTepucTuKa padoveil NporpaMmbl y4eOHOM AU CHUILTTHHbI
1.1. OGnacTe npuMeHeHHUs paboydeil MporpaMMbl

1.2. MecTo y4eOHOM NUCLMILUIMHBI B CTPYKTYpE 00pa30BaTEIbHOM MPOrpaMMBbl
1.3. Lenu u 3amayn yuyeOHON JUCIHMILTUHBI, TPEOOBAHUS K pE3yibTaTaM OCBOCHHUS
JTUCUUIUTUHBI

2. CTpyKTYpAa U cofepxaHue Y4eOHO! TUCHUIINHBI

2.1. O6beM yueOHOM AUCITUIIIINHBI U BUJIbI YueOHOH paboThI

2.2. TemaTuveckuil 1aH U cofiep>kaHue y4eOHON AUCIUILIUHbI

3. YcaoBus peaausanuu padoueil mporpaMMbl y4e0OHOM AMCHHUILIMHBI

3.1. O0OpazoBarenbHbIE TEXHOJIOTUU

3.2. TpeOoBaHUsI K MUHUMAJIBHOMY TEXHUYECKOMY OCHAILEHUIO

3.3. Undopmarmonnoe obecrieueHrne 00ydeHus

4. KoHTPOJIb M OLIEHKA 0CBOCHUSI Y4eOHOU TUCIUIIMHBI



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 no cnenuanbHocth CIIO 35.02.16 Oxcriyarauuss U peMOHT
CEJbCKOXO35IMCTBEHHON TEXHUKU U 000pYAOBaHMUS.

1.2 MecTo y4eOHOH JUCHUIIMHBI B CTPYKTYpe 00pa3oBaTelbHOI NPOrpaMMBbl:
VYyeonas mucnumumaa OJ[.11 «®usnka» BXOIUT B 0011€00pa30BaTEIbHBIN ITUKI U
ABysieTcsl 00s3aTeIbHBIM 0a30BbIM MPEIMETOM U3 0053aTeNbHON MpEeAMETHOU
obnactu «EcrectBenHo-HayuHble ipeameTsy OI'OC COO.

1.3. eqn u 3amaum y4eOHOl IMCHUILIMHBI, TPeOOBaHHMSA K pe3yJbTaTaM
OCBOCHMS JUCHUILINHBI:

Heanro paboueii mporpaMMBbl SIBISIETCS:

— OCBOeHHE oOydJarommumucs cojepkanus yueonon aucuuruinabl OJ[.11 «Dusnka
B cooTBeTcTBUM ¢ TpeOoBanussMu OI'OC cpennero oluiero o6pa3oBaHus;

- (hopmupoBaHHEe MHTEpeca U CTPEMJICHUS OOy4aroUIMXcsl K HAYYHOMY HM3yYEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

- pa3BUTHE TPEACTABICHUM O HAYYHOM METOJ€ TNO3HaHUSI U (QopMHpOBaHUE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBICHUSIM;

- (opMHUpPOBAHHE HAYYHOI'O MHUPOBO33PEHUSl KaK pe3yibTaTa HM3yYEHHUS OCHOB
CTPOCHUSI MaTepuu U (PyHIaMEHTAIbLHBIX 3aKOHOB (DPM3UKH;

- (opMupoBaHHEe YMEHHH OOBSCHATH SBICHHUS C HCIIOJb30BaAaHHUEM (PU3MUESCKUX
3HAHUU U HayYHBIX JJOKA3aTEIbCTB;

- (QopMupoBaHUE TIPEACTABJICHUH O poOJd (PUMKK IS Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU W TEXHOJOTHA.

OcBoeHne Kypca AUCHUIUIMHBI «DU3MKa» MPEANOoJaraeT PEuIeHUE CIEIyIONX
3aaau:

- TpUOOpPETEeHHE CHUCTEeMbl 3HAHUKA 00 OOHMX (UUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaXx, TEOpUsX, BKJTFOYAs MEXaHUKY, MOJIEKYJISIPHYIO busuKy,
ANEKTPOANHAMHUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(PU3UKY;

- (QopmupoBaHUE YMEHUN MPUMEHSATh TEOPETUUYECKUE 3HAHUSI MJIA OOBSCHEHUS
bu3UYECKUX SBJICHUU B TPUPOJAE U JJIsi TPUHATUS MPAKTUYECKUX PEUICHUA B
IMOBCEJHEBHOM KU3HU;

- OCBOEHHE CIOCOOOB PEIICHMS Pa3JIMYHBIX 3a/1ay C SIBHO 3aJJaHHON (U3HYECKOM
MOJICNIbIO, 3aj]ad, MOJAPA3yMEBAIOIINX CAMOCTOSITEIIBHOE CO3AaHue (PU3NYECKOU
MOJIEHU, COOTBETCTBYIOIIEH YCIOBUSIM 33/1a4u;

- MIOHUMaHue (PU3UYECKUX OCHOB W MPHUHITUTIOB JCUCTBUS TEXHUUYECKUX YCTPOWCTB
Y TEXHOJIOTUYECKUX MPOLECCOB, UX BIMSHUS HA OKPYKAIOIILYIO CPEY;

- OBJAQJCHUE METOJAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEICHUS
¢u3nUecKMX  IKCIIEPUMEHTOB, aHajduW3a MW  HUHTEpHperanuu  WHGOpMAIIH,
OMpEeICNICHUS] JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

- CO3JaHUE YCJIOBUW [IJi Pa3BUTHUS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH.



Oco0eHHOCTh (OPMUPOBAHUS COBOKYIMHOCTH 3373y HU3Y4YEHHsS] (DU3UKHU IS
CUCTEMBbI ~ CpeIHEro  Mpo(ecCHOHANBLHOTO  00pa3oBaHMs  3aKIIOYaeTcs B
HEOOXOIUMOCTH pealu3alu  Npo(ecCHOHaIbHON HaMpaBIEHHOCTH pEIIaeMbIX
3a/1a4, yuéta 0COOEHHOCTEH cephl AeSITENILHOCTH OYIYIIUX CIEIUATUCTOB.

B pe3ynbTaTe 0CBOCHUS TUCHUILIIMHBI 00YYaIOUNACS JOJIKEH 3HATh:

- CMBICJI TIOHATHH: (pU3MYecKkoe sIBICHHE, THIOTe3a, 3aKOH, TEOpHUs, BEUIECTBO,
B3aMMOJICUCTBHE, AJIEKTPOMAarHUTHOE TOJie, BOJHA, (POTOH, aTOM, aTOMHOE SAPO,
MOHU3UPYIONIUE U3ITYUYEHUS,

- CMBICT (PU3UYECKUX BEIMYMH: CKOPOCTb, YCKOpPEHHE, Macca, Cuja, UMITYJIbC,
paboTa, MexaHW4YeCKasi SHEPTHsI, BHYTPCHHSI SHEPIHs, aOCOIOTHASI TeMIlepaTypa,
CpedHsii KHUHETHYECKas JHEPrusi 4YacTUI[ BEIIECTBA, KOJMYECTBO TEIUJIOTHI,
AJIEMEHTAPHBIN YNEKTPUYECKUN 3apsALT;

- CMBIC]T (PU3MUECKUX 3aKOHOB KJIACCMUECKONW MEXaHUKH, BCEMUPHOTO TATOTEHUS,
COXpPAaHEHHUSI SHEPrUHM, HUMIIYJIbCa M DBJIECKTPUYECKOrO 3apsaa, TEPMOIUHAMHUKHU,
ANEKTPOMATrHUTHON UHAYKINH, PoTodddexTa;

- BKJIQJI POCCUMCKUX U 3apyOEKHBIX YUEHBIX, OKa3aBIIUX HaMOOJbIIEE BIUSHUE HA
pa3BuUTHE HUBHKY;

B pe3ynbTaTe 0CBOCHUS TUCHUTIIUHBI 00yUYaIOMUNACS TOJKEH YMeTh:

- IPOBOJIUTH HAOIIOJCHUS, TUTAHUPOBATDH U BBITIOJIHATH SKCIIEPUMEHTHI,

- BBLIBUTaTh TUTNIOTE3bI U CTPOUTH MOJIEIIH,

- MPUMEHSATH MOJYyYECHHBIC 3HAHUS MO (u3nKe sl OOBACHEHUS Pa3HOOOpPa3HBIX
(bu3UYECKUX SIBJICHUN U CBOMCTB BEILIECTB,;

- MPAKTUYECKU UCI0JIb30BaTh (PM3UYECKUE 3HAHMUS;

- OLICHUBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU UH(pOpMAIUH;

- UCIOJb30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHUS JJIsI PEHICHUS MPaKTUUYECKUX
3aJ1a4 ITOBCEJIHEBHOM >KHM3HU, oOecreueHUs OC30ITaCHOCTH COOCTBEHHOM >KHW3HHU,
PalMOHAIIBHOTO NPUPOJONOJIb30BAHMS U OXPAHbI OKPYKAOLIEN CPEIBI;

- OINHUCHIBATh W OOBSACHATH (PU3HUECKHUE SIBJICHUS W CBOMCTBA TEJ: CBOMCTBA ra3os,
KUJKOCTEM M TBEPABIX TEJ; SJIEKTPOMATHUTHYIO HWHIYKLHIO, PACIpOCTPAHEHUE
AJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBAa CBETA; M3JIyYEHHUE U MOTJIOUIECHUE
cBera aToMoM; GoTorhdexT;

- OTJIMYaTh TUIIOTE3bl OT HAYYHBIX TEOPHUIL;

- JIeJIaTh BBIBOJIbI HA OCHOBE AKCIIEPUMEHTAJIbHBIX JaHHBIX;

- NPUBOJUTH TPUMEPHI, IMOKA3bIBAIOIIME, YTO: HAONIOJEHUS U DKCICPUMEHT
SIBJISIFOTCS OCHOBOMW IS BBIJIBUDKCHHSI THUIIOTE3 W TEOPHUM, MO3BOJSIOT MPOBEPUTH
HUCTUHHOCTh TEOPETHUYECKUX BBIBOJAOB; (u3Mueckas Teopus AacT BO3MOKHOCTh
OOBSICHSATh U3BECTHBIC SIBJICHUS TIPUPOJIBI U HAay4HbIC (DAKTHI, TIPEJCKA3bIBATH EIIe
HEU3BECTHBIC SBJIICHUS;

- TPUBOJUTH TPUMEPHI MPAKTUYECKOTO HCHOJb30BaHUS (PU3MUECKUX 3HAHMM:
3aKOHOB MEXAHUKH, TEPMOJWHAMUKA U DJJIEKTPOAUHAMUKUA B DHEPreTHKE;
pPa3JIMYHBIX BHUJIOB SJEKTPOMATHUTHBIX W3JIYYEHUW [JI1 Pa3BUTUS pPaauo0 U
TEJICKOMMYHHUKAIUNA, KBAaHTOBOW (DM3MKM B CO3JaHUM SIICPHON DHEPIEeTHKH,
J1a3€POB;



- BOCIIPUHMMATh W HA OCHOBE IMOJYYEHHBIX 3HAHWA CAMOCTOSTEIIBHO OIICHWBATH
uHdopmalmio, cojaepxamryrocss B cooOmenussx CMU, HWuatepHere, HaydHO-
MOMYJIAPHBIX CTAThSIX.
- IPUMEHSITH MTOJIYYCHHBIC 3HAHWUS JIJIS peieHus (PU3UIEeCKHX 3a1ad;
- OTIpeIeIIATh XapakTep (puznueckoro mpoiecca o rpaduxy, Tadmnuie, hopmyne™;
- W3MEPATh pA (PU3MYECKHX BEIUYHH, IMPEACTaBISS PE3yNbTaThl MU3MEPEHUH C
Y4ETOM HX TIOTPEITHOCTEH.

OcBoenne coxaepkanust  yuyeOHou  jguciummuimHael  OJ1.11  «Dusuka»
o0ecrneunBaeT JOCTHKEHHE 00YUAIOIIUMUCS CIEIYIOIINX Pe3yabmamaos:

Ilnanupyemblie pe3yiabTaThl OCBOCHHUS 00111€00pPa30BaATEIbLHON AUCIUILUINHBI B
coorBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC COO:

Koa u
HaMMEHOBaHUe Iliianupyembie pe3yabTaTbhl OCBOCHUSA U CHUIIINHbBI
(popmupyembix Oo61mme JAucuunimHapHbie
KOMIIeTeH U
OK 01. B yacTu TpyaoBoro - [IPG1 chopmupoBars
Bribupats BOCIIMTAHMUS: IIPEICTABIICHUS O POJIU U MECTE
CIoco0bI - JIP27 roTOBHOCTB K TpYLY, (U3HUKN 1 aCTPOHOMHH B
peleHus 3aaad OCO3HAHME LIEHHOCTH COBPEMEHHON HAay4HOU KapTHUHE
npodeccuoHanbH MacTepcTBa, TPYA0II00ue; MHUpa, 0 CUCTEMOOOpa3yIoLIei poiu
Ol 1eATEIIBHOCTH - JIP28 roTOBHOCTb K aKTUBHOM | (PU3UKU B Pa3BUTUHU €CTECTBEHHBIX
MPUMEHUTETBHO NEeSATEIbHOCTH TEXHOJIOTHYECKON | HayK, TEXHUKH U COBPEMEHHBIX
K Pa3IMYHbIM Y COUHMAIBHON HANIPaBICHHOCTH, & TEXHOJIOTHH, O BKJIAJI€ POCCUNCKUX U
KOHTEKCTaM CHIOCOOHOCTh MHUIIMUPOBATb, 3apyOeKHBIX yUEHBIX-(U3UKOB B
IUITAHUPOBATh U CAMOCTOSITENIBHO | PAa3BUTHE HAYKW; IOHUMAaHUE
BBITIOJIHSATH TAKYIO (bu3MYECKOI CYIITHOCTH
JIEATEIIbHOCTD; HaOJIIOTaeMBbIX SIBJICHUM MUKPOMHUPA,
- JIP29 unTepec K pa3nuuHbIM MaKpoMHUpa U MEraMupa; IOHUMaHue
cthepam nipodeccHoHATBHOM POJIK aCTPOHOMHUU B MPAKTUUECKON
JEATEIIbHOCTH, JIeATETbHOCTH YeJIOBEKA U

OBjaaaenue YHUBEPCAJIbHBIMHA JanbpHEHIIIeM HAaYYHO-TCXHUYCCKOM
y‘lCﬁHBIMI/I MO3HaABaATECJAbHBIMHM | Pa3BUTUH, POJIA (bHSPIKPI B

NeHCTBUAMU: (dbopMupOBaHUU KPYyro3zopa u

a) 0a3oBble JIOTHYECKHE (GYHKIHMOHATBHON TPAMOTHOCTH
NeHCTBUS: YyeJioBeKa JJIsl peleHus

- MP35 camocrosTenbHO MPAKTUYECKUX 3a1a4;
(dbopMynupoBath 1 - [IPG7 chopmupoBaTh ymMeHuUs
aKTyallu3UpOBaTh MPoOIeMy, pelaTh pacyeTHbIE 3a7a4u C IBHO
paccMmaTpuBaTh €€ BCECTOPOHHE; | 3aJaHHOU (hH3MUECKOl MOJEIbIO,

- MP6 ycranaBnuBarhb UCTIONB3YS (PU3UYECKUE 3aKOHBI U
CYIIECTBEHHBIN MPU3HAK WIIH MIPUHIIMIIBI; HA OCHOBE aHAIM3a
OCHOBaHMS AJi1 CPAaBHEHUS], YCIIOBUS 33]]a41 BEIOMPATh
KJaccupuKaluy U 0000IIeHNs; | PU3NYECKYIO MOJIEIb, BBIIEIATh

- MP7 onpenensats nenun buznyecKre BEMMYUHBI U (POPMYIIBI,
JeSATEIbHOCTH, 337aBaTh He0OXOUMBIE IS €€ pelIeHHUs,
rapamMeTpbl U KPUTEPUU UX MPOBOJIUTH PACUYETHl U OLICHUBATh
JOCTH)KEHHS; peanbHOCTh MOJYYEHHOI'O 3HAYECHHS

- MP8 BbIABIIATH (UBUYECKON BETMYHMHBI; PEIIaTh



3aKOHOMEPHOCTH U
MPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBICHUSX;
- MP9 BHOCUTH KOPPEKTHBHI B
NeSITeNIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YyJbTATOB
LeJISIM, OLICHUBATh PUCKU
MOCJIEICTBUN ACATEIBHOCTH;

- MP10 pa3BuBarh KpeaTuBHOE
MBIIICHHUE MPU PEIICHUU
KU3HEHHBIX TIpobiieM

0) 0a3oBbIe
HccJie10BaTeIbCKue
AefcTBUsA:

- MP11 BrageTh HaBBIKAMU
y4e0HO-UCCIIeIOBATEIILCKON U
MIPOEKTHOM J1eATEIbHOCTH,
HaBBIKAMU Pa3pEIICHUs
pooem;

- MP16 BbISBIISITE TPUUYUHHO-
CJICICTBEHHBIC CBSI3U U
aKTyallu3upoBaTh 3a/1a4y,
BBIJIBUTATh THIIOTE3Y €€
pelleHus, HaXOAUTb aPTyMEHTHI
JUTS I0Ka3aTeNbCTBA CBOUX
YTBEPKJICHH, 3a71aBaTh
rapamMeTphbl U KpUTEpUn
peuieHus;

- MP17 ananusupoBatb
MOJIyYEHHBIE B XOJ€ peLICHUs
3a/1a4u Pe3yJIbTaThl, KpUTUUECKU
OLICHUBATh UX IOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

- MP21 ymets nepeHoCUTh
3HaHUS B [TIO3HABATENIbHYIO U
MPaKTUYECKYIO 00JIaCTH
KU3ZHEIESITEIIbHOCTH;

- MP22 ymeTs uHTErpUpOBaThH
3HaHUS U3 Pa3HbIX MPEIMETHBIX
obOacrei;

- MP23 BEIIBUTATL HOBBIE HJIEH,
npejJiaraTh OpUrHHAIbHBIC
MOAXO/bI U PELICHUS;

- MP2 criocobHOCTh HX
WCIIO0JIb30BaHUS B
MO3HABATEIILHON 1
COLIMAJIbHOW MTPAKTUKE

KaueCTBEHHBIE 3a/1a4M, BBICTPAUBAs
JIOTUYECKH HETIPOTUBOPEUUBYIO
LIETIOYKY PACCYXKJICHHI C OMOPOM Ha
M3y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (hr3HUYECKUe
SIBJICHHUS;

- [1P63 BnaneTh
OCHOBOITOJIATAIOUTMMHU (PU3UIECKUMH
MOHATUSAMM U BEJINYMHAMU,
XapakTepU3yOMUMU GU3NIECKUC
MPOLIECCHI (CBA3aHHBIMU C
MEXaHUYECKUM JIBUKEHUEM,
B3aUMOJICHICTBUEM TeEll,
MEXaHUYCCKUMH KOJICOaHUSIMHU U
BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM BEIIECTBA, TETUIOBHIMU
MpoLiecCaMu; AEKTPUUYECKUM U
MarHUTHBIM MOJISIMU,
ANEKTPUUYECKUM TOKOM,
AIIEKTPOMArHUTHBIMU KOJIEOAaHUSIMU
Y BOJIHAMH; ONITUYECKUMU
SIBJICHUSIMU; KBAHTOBBIMU
SIBJICHUSIMU, CTPOCHHUEM aToOMa 1
aTOMHOTO s/1pa,
PaINOAKTUBHOCTHIO); BIIaJICHUE
OCHOBOMOJIAr Al IIIUMHU
aCTPOHOMHUYECKUMH TOHATHIIMH,
MO3BOJISIOIIMMHU XapaKTEPU30BaTh
MIPOIIECCHI, TPOUCXOAIITNE HA
3BE3/1aX, B 3BE€3/IHBIX CUCTEMAX, B
MEKTaJIAKTUYECKOU CPENE;
JIBUKEHHE HEOECHBIX Te,
SBOJTIOIHIO 3Be3/ U BeceneHHolt;

- [IP64 BnageTh 3aKOHOMEPHOCTSIMH,
3aKOHaMH U TEOPUSMU (3aKOH
BceMupHoro tarorenus, I, II u 111
3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS
MEXaHUYECKOU IHEPTHUH, 3aKOH
COXpaHEHUsI UMITYJIbCA, TPUHITUTI
CYMEPIO3UIINH CHUJI, TPUHIUI
PaBHOIMIPABHOCTH WHEPITHATBHBIX
CHUCTEM OTCUETa; MOJICKYJISIPHO-
KHHETHYECKYIO TEOPUIO CTPOSHUS
BEIECTBA, FA30BbIE 3aKOHBI, IEPBbII
3aKOH TEPMOJMHAMUKH; 3aKOH
COXpaHEHUsI AEKTPUUECKOTO 3aps/a,
3akoH Kynona, 3akon OMa j1st
ydacTka 1enu, 3akoH Oma s
MTOJTHOM DIIEKTPUUYECKOH 11eNH, 3aKOH
Jxoyns - Jlenua, 3akoH
AJIEKTPOMAarHUTHOM MHIYKLIUH, 3aKOH
COXpaHEHUs1 SHEPTHUH, 3aKOH



OK 02.
Hcnonb3oBathb
COBpPEMEHHBIE
CpEeJICTBA MOUCKA,
aHaiu3a u
UHTEPIIPETAAN
uHpopmanuu, u
MH(}OpPMaLIOHHBI
€ TeXHOJIOTUHU
JUTSI BBITIOJTHEHUST
3a1au
poQeCCHOHAIIBH
O I TENbHOCTH

B o0sacTi nenHocTH
HAYYHOI'0 MO3HAHUSA:

- JIP36 chopmMHupOBaHHOCTH
MHPOBO33PCHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U
00111eCTBEHHON MTPAKTUKH,
OCHOBAaHHOTO Ha JIMAJIOre
KYJBTYp, CIOCOOCTBYIOIIIETO
OCO3HAHMIO CBOCI'0 MECTAa B
MOJUKYJIBTYPHOM MHPE;

- JIP37 coBepilieHCTBOBaHUE
SI3BIKOBOM M UNTATEIIHLCKOM
KYJbTYpPBI KaK CpeCTBa
B3aUMOJICVCTBUS MEXKIY
JIIOABMHU U TIO3HAHUS MUPA;

- JIP38 oco3HaHue IEHHOCTH
HAaY4YHOH JeATEIbHOCTH,
TOTOBHOCTB OCYIIECTBIISATH
MPOEKTHYIO U
HCCIIE0BATENbCKYIO
NeATEIbHOCTh UHANBUAYAIbHO U
B Ipymie;

OBJ1ajileHHe YHUBEPCAIbHBIMH
Y4e0OHBIMH M03HABATEIbHBIMHA
JeHCTBUSIMM:

B) paborta ¢ nHgopManmeii:

- MP25 B1aneTsr HaBBIKAMH
MoJTydeHus: HHGOpMaIlUU U3
HWCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOATENIbHO OCYIIECTBIISATh
MOMCK, aHAJIH3,
CHCTEMATHU3alIHIO U
WHTEpIpeTaruio napopmanum
pa3IUYHBIX BUIOB U (hopm
MIPEACTABICHUS;

- MP26 co3gaBaTh TEKCTEL B
pasnIuuHbIX (hopmMaTax ¢ yaeToM
HazHaYeHUS HHPOPMAIIH U

IIPSIMOJIMHEWHOTO paCIpOCTPAHECHUS
CBETAa, 3aKOH OTPAXECHHUS CBETA,
3aKOH IPEJIOMIICHHS CBETA; 3aKOH
COXPAHEHUS PHEPTUH, 3aKOH
COXPAHEHUS UMITYIIbCA, 3aKOH
COXPAHEHUs IEKTPUUECKOTO0 3apsi/a,
3aKOH COXpPaHEHMsI MacCOBOIO YHCIIa,
nocTynarsl bopa, 3akoH
PallMOaKTUBHOIO pacmaa);
YBEPEHHOE HUCII0JIb30BAHUE 3aKOHOB
Y 3aKOHOMEPHOCTEH IIPU aHAIIU3E
(bU3NYECKHX SBICHUH U TPOLIECCOB

- [IPGS5 ymeTh yunuTHIBATh TPAHUIIBI
IIPUMEHEHHUS U3YYEHHBIX
(bu3n4eCcKUX MOJETIeH:
MaTepuaibHas TOUKa, UHEepIHalbHas
CUCTEMA OTCUETA, UJICAJIbHBIN I'a3;
MOJIETIN CTPOEHUS ra30B, KUIKOCTEH
Y TBEPJBIX TEJI, TOYEUHBIN
ANEKTPUYECKUN 3aps, AEpHAs
MOJIEJIb aTOMa, HYKJIOHHAsl MOJIEIIb
aTOMHOTO s1/ipa MpU PEeLICHUN
bu3nyeckux 3anaq

- [IPGY ymets popMupoBathb
COOCTBEHHYIO MTO3ULIHIO 10
OTHOUIEHMIO K (PU3NYECKOM
uHpOpMaLny, MoJIy4yaeMol 13
pa3HbIX UCTOYHUKOB, YMEHUI
UCIOJIb30BaTh IU(POBbIE
TEXHOJIOTUH IS TIOUCKA,
CTPYKTYpUPOBAHHUS, HUHTEPIIPETALUN
U IIPEJCTaBJICHUs yueOHOU 1
HaY4YHO-TIONYJISIpHON MH(pOpMaLnY;
pa3BUTHE YMEHUN KPUTHUECKOTO
aHaJM3a rnosyyaeMoi HHpopMauu



OK 03.
IInanupoBats 1
pean30BhIBATh
coOCTBEHHOE
npodeccuoHanbH
0€ ¥ INYHOCTHOE
pa3BUTHE,
npeInprUHIMAaTEN
BCKYIO
JESITENILHOCTD B
npodecCHOHANIbH
oif cepe,
UCTIOJTb30BaTh
3HAHUS 110
MPaBOBOM 1
¢buHaHCOBOM
IpaMOTHOCTH B
pa3IMYHBIX
KU3HEHHBIX
CUTYaIUIX

LIEJIEBOM ayTUTOPHUH, BHIOUpast
ONITUMAIIBHYIO (OpMY
MPEACTABICHUS U
BHU3YaJIN3aliy;

- MP27 onesuBars
JIOCTOBEPHOCTb, IETUTUMHOCTD
nH(pOpMaInu, €e COOTBETCTBUE
MIPaBOBBIM M MOPAJILHO-
ATUYECKUM HOpMaM;

- MP28 ucnonb30BaTh cpeicTBa
MH(POPMAIIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH B pEIICHUN
KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX U
OpraHU3aIMOHHBIX 33724 C
coOJtroieHreM TpeOoBaHUI
PrOHOMUKH, TEXHUKH
0€3011aCHOCTH, TUTHCHEI,
pecypcocOepexeHus, MPaBOBBIX
Y ATHYECKUX HOPM, HOPM
HH(pOPMAITMOHHOM
0€30I1aCHOCTH;

- MP29 BiageTh HaBBLIKAMU
pacrio3HaBaHMS U 3aIUTHI
uHpopManuy,
nH(}OpMaLMOHHON
0C30IMaCHOCTH JIMYHOCTH

B o06sacTi 1yX0BHO-
HPABCTBEHHOT'0 BOCIIUTAHUS:
- JIP16 chopMupoBaHHOCTH
HPABCTBEHHOT'O CO3HAHMUS,
STUYECKOTO MTOBEICHUS,

- JIP17 ciocoOHOCTE OIICHHBATH
CUTYAINIO U TPUHUMATh
OCO3HaHHBIC PEIICHUS,
OPUEHTHUPYSICH HA MOPATBHO-
HPaBCTBEHHBIE HOPMBI U
[IEHHOCTH;

- JIP18 oco3HaHuE TUYHOrO
BKJIa/Ia B TIOCTPOCHUE
YCTOMYHBOTO OYIYIIETO;

- JIP19 oTBeTcTBEHHOE
OTHOIIIEHNUE K CBOMM POJIUTEIISAM
U (UJIK) IPYrUM 4YJI€HaM CEMbH,
CO3JaHHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHUS
LIGHHOCTEN CEeMEHOI KM3HU B
COOTBETCTBHUH C TPATUIIASIMU
HaponoB Poccuu;

OBJjajieHHe YHUBEPCAIbHBIMU
PeryasiTHBHBIMH J1€iiCTBUSIMU:

- [IPG6 BnageTh OCHOBHBIMU
METOJaMH HayYHOTO TTO3HAHUS,
UCIIONIb3YEMBIMHU B (pU3HKe:
MIPOBOJIMTH MPSMBIC U KOCBCHHBIE
u3MepeHus: GU3NYECKUX BETUUHH,
BEIOHpasi ONITUMATBHBIN CIIOCO0
M3MEPEHUS U UCIIONIb3Ys U3BECTHHIC
METO/JIbI OI[EHKH MOTPEITHOCTEH
WU3MEPEHM, IPOBOINUTH
UCCJIEI0BAHUE 3aBUCUMOCTEN
(UBUYECKUX BETHYMH C
MCIOJIb30BaHUEM TPSIMBIX
HU3MEpEHUH, OOBSICHATD MOJTyUYCHHBIC
PE3yNIbTaThl, UCTIONB3YS PUBUUECKUE
TEOpPHUH, 3aKOHBI U TIOHATHS, U
JIeNaTh BBIBOJIBI; COOIOIATh
npaBuiia 6€30MacHOro Tpy/ia Ipu
MIPOBEJICHUH UCCIIEIOBAaHUH B
paMKax y4eOHOTO IKCIIEpUMEHTA U
yueOHO-HCCIIeI0BATENbCKON
JESTEIIbHOCTH C UCIIOJIb30BaHUEM
IU(POBBIX U3MEPUTEIBHBIX
YCTPOWCTB U 1a00PaTOPHOTO
obopymoBanust; cHhOPMUPOBAHHOCTH



a) caMOOpPraHu3aums:

- MP42 caMoCTOSTEIBLHO
OCYIIECTBIISATh MTO3HABATEIHHYIO
JIeSITEIIbHOCTD, BHISBIISATE
po0JIeMBbl, CTaBUTh U
(dhopMynpoBaTh COOCTBEHHBIC
3a/1a4d B 00pa3oBaTeIbHON
JIESITEIIFHOCTH M KU3HCHHBIX
CUTYaIHsIX;

- MP43 caMoCTOSTEIBbHO
COCTaBJISITh TUTAH PEIICHUS
pOoOJIEMBI C YUETOM
HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MPEATOYTEHHI;

- MP44 naBath O11eHKY HOBBIM
CUTYaIUsIM;

CIoco0CTBOBATH
(hOpPMHUPOBAHHIO U TTPOSIBIICHUIO
LIUPOKOM 3pYIUIINH B PA3HBIX
00J1aCTSIX 3HAHWUH, IIOCTOSHHO
IIOBBIIIATH CBOU
o0pa3oBaTenbHbIN U
KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

- MP51 ucnionb3oBath NpueMsl
pedrexkcun st OIeHKH
CUTYaIluH, BBIOOpa BEPHOTO
pernieHus;

- MP52 ymeTs oLieHuBaTh pUCKH
Y CBOEBPEMEHHO MTPUHUMATh
pelIeHus 0 UX CHUKEHUIO;

B) SMOIMOHAJIbHBIN
HHTEJJICKT, MPeINnoJIararmmi
c¢opMHPOBAHHOCTD:

- MP55 BHyTpeHHEN
MOTHBAIUH, BKITFOUAIOIICH
CTPEMIIEHHE K TOCTUKEHUIO
[IETTU ¥ yCIIEeXY, ONTHMHU3M,
WHUIIMATUBHOCTh, YMEHHUE
JIeCTBOBATH, HCXOIS U3 CBOUX
BO3MOXKHOCTEH;

- MP56 smmaTin, BKIIFOYArOIIeH
CIIOCOOHOCTH TTOHMMAaTh
SMOIIMOHAIBHOE COCTOSTHUE
JPYTUX, YIUTHIBATh €T0 MPU
OCYIIECTBICHUH
KOMMYHHKAIUH, CIIOCOOHOCTD K
COYYBCTBHIO U COTIEPEIKUBAHMUIO;
- MP57 conmanbHBIX HAaBBIKOB,
BKJTIOYAIOIIHX CITOCOOHOCTh
BBICTPanBaTh OTHOILLEHUS C

MPEJCTaBICHUN O METOAaX
MOJTyYeHUST HAyIHBIX
aCTPOHOMUYECKUX 3HAHMIA;

- [IP611 oBmagers (copmupoBaTh
MIpeJICTaBJICHUS) TPaBUJIaMU 3aMUCH
¢usnueckux popmyn penbedno-
TOYEYHOU CUCTeMbl 0003HaueHUH JI.
Bpaiins (a4 cnensix u
CI1a00BHAAIINX 00YJAFOIITXCS)



OK 04.

D¢ dekTuBHO
B3aMMO/ICHICTBOBA
Thb U paboOTaTh B
KOJUIEKTHUBE U
KOMaH/1e

JIPYTUMU JTFOJbMU, 3a00TUTHCS,
MPOSIBIISITh UHTEPEC U
paspeniaTh KOHMIUKTHI

- JIP2 roTOBHOCTH 1
CIOCOOHOCTH K 00pa30BaHUIO U
CaMOpa3BUTHIO,
CaMOCTOSATEIILHOCTH U
CaMOOTIPE/IEIICHUIO;

-MP4 oBnageHne HaBLEIKAMU
y4e0HO-UCCIIeIOBATEIHLCKOH,
MPOEKTHOM U COIMaIbHOM
JeSATEeIbHOCTH;

OBJ1ajieHHe YHUBEPCAIbHBIMU
KOMMYHUKATHUBHBIMU
JNeHCTBUSAIMU:

0) coBMeCTHas 1eITeJIbHOCTD.
- MP35 nonumars u
KCII0Ih30BaTh MIPEUMYILIECTBA
KOMAaH/IHOW U MHIAUBUIYAJIbHON
paboThI;

- MP37 npunumars 1einu
COBMECTHOH JIESATCILHOCTH,
OpraHU30BBIBATH U
KOOPJAMHHUPOBATH JEHCTBUS 110
€€ JIOCTHIKEHHUIO: COCTABIIATh
IIJIaH JACUCTBUH, PACIIPENEIISTh
pOJIH C yY€TOM MHEHUU
Y4aCTHUKOB 00CYKIaTh
pe3yabTaThl COBMECTHOM
paboTHI;

- MP40 xoopauHHpOBaTh U
BBITIOJIHATH pabOTy B YCIOBHSIX
peanbHOr0, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO
B3aUMOJCICTBUS;

- MP41 ocymiecTBiaTh
MMO3UTUBHOE CTPATETHYECKOE
MOBEJICHUE B Pa3IMYHBIX
CUTYAIUSX, POSBIISATH
TBOPYECTBO U BOOOpaKEHUE,
OBITh HHUIIHATHBHBIM
OBJjajieHHe YHUBEPCAJTbHBIMU
peryJATUBHBIMHU JeHCTBUSIMU:
) IPUHSATHE ce0sl U IPYruxX
Jaei:

- MP59 npunumars MOTHBBI U
apTyMEHTHI IPYTUX JIFOCH TpH
aHaJIM3€e Pe3yJIbTaTOB
NesTeTbHOCTH;

- MP60 npu3HaBath cBOE NMpaBo
Y MPABO IPYTHX JIIOACH Ha
OIIIMOKH,

- [IP610 oBnaneTs yMeHUSAMU
paboTaTh B IPyIIE C BHIIOJHEHUEM
Pa3IMYHBIX COMMATLHBIX POJICH,
IUTAHUPOBATh Pa0OTy IPYIIIILL,
paIoHaIbHO PACTIPEACTSATh
JIESITCIIBHOCTh B HECTAHIAPTHBIX
CUTYaIlUsX, aJIEKBATHO OLIEHUBATh
BKJIAJ] KQXKJIOTO M3 YYaCTHHUKOB
TPYIIIBL B PEUICHHUE
paccMaTpuBaeMoi MpooIeMbl



OK 05.
OcCylecTBIISITh
YCTHYIO U
MMMCbMEHHYIO
KOMMYHUKAITUIO
Ha
roCyJapCTBEHHO
M SI3BIKE
Poccuiickoit
denepanui c
y4EeTOM
0COOEHHOCTEH
COLMAJILHOTIO U
KYJIBTYPHOTO
KOHTEKCTa

OK 07.
CojeiicTBOBaTh
COXpaHEHUIO
OKpY’Karollen
Cpenpl,

- MP61 pa3BuBath
CIOCOOHOCTH MIOHUMATh MHP

C MO3HIIMU JPYTOro YeaoBeKa
B o01acTH 3cTeTHYECKOTO
BOCIIUTAHUSA:

- JIP20 scretnueckoe
OTHOIICHHE K MUPY, BKIIIOYast
3CTETUKY HAY4YHOTI'O TBOPYECTBA,
MpHUCYIIEero (pU3nYecKor HayKe;
- JIP21 cnocoGHOCTD
BOCHPUHUMATH PA3JINYHbIC BUIBI
HCKYCCTBA, TPAIULIUU U
TBOPYECTBO CBOETO U JIPYTUX
HapoJIOB, OIIYIIaTh
SMOIIMOHAIBHOE BO3/ICHCTBHE
HCKYCCTBA;

- JIP22 yGexaeHHOCTh B
3HAYUMOCTH JUIsl INYHOCTH U
o01iecTBa OTEUEeCTBEHHOTO U
MUPOBOTO UCKYCCTBA,
STHUYECKHUX KYJIbTYPHBIX
TPaauLIMI U HAPOIHOTO
TBOPYECTBA;

- JIP23 roToBHOCTH K
CaMOBBIPAKEHUIO B Pa3HbIX
BHJIaX UCKYCCTBA, CTPEMJICHHE
MPOSBIISATH KaYyecTBa
TBOPYECKOM JINYHOCTH;
OBiajgeHne yHHBepCATbHBIMH
KOMMYHUKATHBHBIMHU
JefcTBUSIMU:

a) oOmeHue:

- MP30 ocyuiecTBasTh
KOMMYHHUKAIIUU BO BCeX cepax
KU3HU;

- MP31 pacno3naBartb
HeBepOaJbHBIE CPEJICTBA
oOIIeHMs, TOHUMATh 3HAUYCHUE
COIMAJIBPHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUTKH
KOH(DJIUKTHBIX CUTYaITUi |
CMSTYaTh KOH(IHUKTHI;

- MP34 pa3sepHyTO 1
JIOTUYHO U3JIaraTh CBOIO
TOYKY 3PECHHS C
HCIIOJIb30BAHUEM SI3BIKOBBIX
CpenCTB

B 00s1acTH 3K0J10THYECKOT0
BOCIIUTAHMS:

- JIP31chopmMupoBaHHOCTH
JKOJIOTUYECKOU KYIBTYpHI,
MTOHUMAaHUE BIUSHUS

- [IPG2 ymeTs pacnio3HaBarhb
(buzuveckue sBIeHus (IPOLEeCcChl) U
OOBSICHATH MX HA OCHOBE M3Y4E€HHBIX
3aKOHOB: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE IIPSMOIMHENHOE
JBUKEHHE, CBOOOIHOE MaJIeHueE Tell,
JBYDKEHHUE 110 OKPY>KHOCTH,
WHEPLHUS, B3aUMOJICHCTBUE TEll,
KoJieOaTeIbHOE IBUKCHUE,
PE30HaHC, BOJIHOBOE JIBUKCHHE;

b dy3us, OpOyHOBCKOE TBUKCHHE,
CTPOEHUE KUJKOCTEH U TBEPIBIX
T€J, U3MEHEHHE 00beMa Tell MpU
HarpeBaHuM (OXJIAXKICHUH),
TEIIOBOE paBHOBECHUE, HCIIAPEHHE,
KOH/JICHCAIUS, IJIaBJICHHUE,
KPHUCTAJUIN3AIUs, KUTICHHE,
BJIQXKHOCTH BO3lyXa, CBSI3b CpeaHEl
KMHETUYECKOW SHEPTUH TEILJIOBOTO
JIBUKCHHSI MOJIEKYJT C a0CONIOTHOM
TEMIIEpaTypPOM, ITOBBIIICHUE
JTABJICHUA ra3a MpU ero HarpeBaHuu B
3aKpBITOM COCYAE, CBA3b MEXKIY
napaMeTpaMH COCTOSIHHSI ra3a B
M30IpoIeCcCcax; MEKTpU3aLus T,
B3aUMOJIeHCTBUE 3apATIOB,
HarpeBaHue MPOBOAHUKA C TOKOM,
B3aUMO/ICCTBE MarHUTOB,
AIIEKTPOMArHUTHAS MHTYKIIHS,
JieficTBHe MarHUTHOTO TOJISI Ha
MIPOBOJAHHK C TOKOM H JIBHIKYIITUICS
3apsijl, 3JEKTPOMarHUTHbIE
KoJ1e0aHMsI U BOJIHBI,
MPSAMOJIMHEMHOE paCIPOCTPAHEHUE
CBETa, OTpaKeHUE, NPEIIOMIICHHUE,
uHTepdepeHys, Tudppaxuus u
MOJISIPU3AIUS CBETA, TUCTIEPCHS
cBeTa; GpoTornekTpuueckuii ahdexr,
CBETOBOE /1aBJIEHUE, BOSHUKHOBEHHE
JIMHENYaToro CreKTpa aToma
BOJIOPOJIa, €ECTECTBEHHAS U
HCKYCCTBEHHAsI PAIIOAKTHBHOCTh

- [IPG8 chopmupoBaTh ymeHust
IPUMEHSATH MOJyYeHHbIE 3HAHUS JUIS
OOBSCHEHNUS YCIOBUI MPOTEKAHUS
(bu3nUecKuX SIBICHUHA B IPUPOC U
JUISL TIPUHATHS TPAKTHUECKIX



pecypcocoepexe
HUIO, IPUMCHSTH
3HaHUA 00
W3MCHCHUU
KJIMMaTa,
TIPUHITAIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3 pexTuBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUIX

IIK 1.2.
[TIpoBoaNTH
TEXHUYECKOE
o0cCITy’)KuBaHUe
CEIILCKOXO03SICTB
€HHOU TeXHUKH
npu
JKCIUTyaTaluH,
XpaHEHUH U B
0COOBIX
YCHOBUSIX
JKCIUTyaTaluu, B
TOM 4YHCJTIe
CE30HHOE
TEXHUYECKOE
o0cy>)XKHuBaHUe

COLIMAIBHO-9KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE
MPUPOIHOMN U COIIUATILHOM
Cpelbl, 0OCO3HAHUE TII00aTHHOTO
XapakTepa 3K0JIOTMYECKUX
mpooem;

- JIP32 mianupoBaHue u
OCYIIIECTBJICHUE JCUCTBUI B
OKpY’Karollley cpezie Ha OCHOBE
3HAHUS LENEN yCTOMYUBOTO
Pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HEMPUATHE JICUCTBUN,
MIPUHOCSIINX BPEL
OKpY>KaroIleu cpese;

- JIP34 ymeHue nporHo3upoBaTh
HeOIaronpusiTHoIC
3KOJIOTUYECKHE MOCIEACTBUS
MPEeANTPUHUMAEMBIX ICHCTBUM,
MpeA0TBPAIATh UX;

- JIP35 pacuiupenue onbita
JESATETLHOCTH SKOJIOTUUECKON
HaIpaBJIEHHOCTH Ha OCHOBE
3HaHUi 10 pusuke

OBJjajieHHe YHUBEPCAIbHBIMU
y4eOHBIMHU MO3HABATEIbHBIMHU
JelcTBUAMU

B) paboTa ¢ undgopmanmei:

- MP25 BnazneTh HaBBLIKAMHU
noJiydeHus: HGOpMaIuu 13
HMCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOATENIbHO OCYIIECTBIIATh
TOUCK, aHAJU3,
CUCTEMaTHU3aIUI0 U
HWHTEpIpeTaIuio nupopmanuu
pa3IMYHBIX BUIOB U (hopm
MpeACTaBICHUS

- MP27 onieHuBarth
JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(pOpMaIuu, €e COOTBETCTBUE
MPaBOBBIM U MOPaJIbHO-
STUYECKUM HOpMaM

pEeLIECHH B TOBCEIHEBHOM KU3HU
JUTst oOecrieueHus: 0€30MaCHOCTH TIPH
oOpareHuu ¢ OBITOBBIMHU
npubOpaMu U TEXHUUYECKUMU
YCTPONCTBAMH, COXPAHEHUS
3JI0pOBbS U COOJIOIEHNS HOPM
9KOJIOTUYECKOIO MTOBEJCHNUS B
OKpYXarOIlEeH cpejie; TOHUMaHue
HEO0OXOIMMOCTH TPUMEHEHUS
JOCTYKEHUH (PU3MKH U TEXHOJIOTHIA
JUISL PALIMOHAIIBHOTO
MPUPOIOTIOIBE30BAHUS

- [IPG8 copmupoBaTh ymMeHuUs
IIPUMEHSATH [TOJIyYE€HHBIEC 3HAHUS IS
00BsICHEHUS YCIOBUN MPOTEKAHUS
(bu3nUecKux sIBICHUH B IPUPOAE U
JUTSL IPUHSATHUS TPAKTUYECKUX
pELICHUH B TIOBCEIHEBHOM KU3HU
JUist obecrieueHus: 0€30M1acHOCTH TPU
oOpaleHuu ¢ OBITOBBIMU
npruOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPaHEHUS
3JI0pOBbS U COOJIOIEHNS HOPM
HKOJIOTMYECKOTO MOBEACHUS B
OKpYXKarolllel cpejie; NOHUMaHNE
HEO0OXOMMOCTH MPUMEHEHUS
JOCTH>KEHUH (PU3MKH U TEXHOJIOTUH
JUTSL pallMOHAIIBHOTO
IIPUPOIOINOIB30BaHUS

OcBoenue coaepxkanust ydeOHoro mnpenmera OJ1.11 «®Dusuka» obecneuuBaeT
dbopMupoBaHUE y O0YJAIOITUXCS AUUHOCHIHBIX PE3YIbMAM 06 60CHUMAHUA:

JIP4 IlposBiAromMid W JEMOHCTPUPYIOIIMKA YBAXKEHUE K JIIOASAM

TpyAa,

OCO3HAIOUIMI LIEHHOCTh coOCTBeHHOro Tpyaa. Ctpemsiuiica K GOPMUPOBAHHIO B
CETEBOW Cpelie JIMYHOCTHO U NMPOQPECCHOHANBHOIO KOHCTPYKTUBHOIO «IU(PPOBOTO

ciaeaa»

JIP 6 OpueHTUpOBaHHBI Ha TPO(HECCHOHATBHBIE TOCTHXKEHUS,

BBIPAXKAIOLINI TO3HABAaTEIbHbIE HWHTEPECHl C
00pa30BaTeNbHOrO U MPO(PECCHOHATBHOTO MapUIpyTa, BHIOpaHHOM KBaNMU(PUKAITIH

JESATECIIBHO
y4eTOM CBOUX CIIOCOOHOCTEH,



JIP 14 TlposBastomumii cO3HATEILHOE OTHOIIEHNWE K HEMPEPHIBHOMY 00pa30BaHHIO
KaK YCJIOBHUIO YCIIEITHOM MPO(PECCHOHAIBHON 1 OOIIECTBEHHOMN AESTEIbHOCTH.

JIP 19 Ilponaranaupyromuii 0XpaHy OKpy»arouie cpeabl U TOTOBBIM y4yBCTBOBATH
B Pa3BUTHUH IKOJOTUYECKOTO JOOPOBOJIbUECTBA.

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUIJIAHBI

2.1 O0bem y4yeOHOM IMCUMILIMHBI M BUABI Y4eOHOIl padoThI

Bup yueOHo# padoThI Oo6bem B
yacax

O0bem 00pa3oBaTeIbHON NPOrPaAMMBbI TUCHUITHHbBI 180
OCHOBHOE co/Iep:KaHue 147
B TOM YHCJIE!

TEOPETUIECKOE 00yUCHHE 97
71a00pATOPHBIE 3aHIATHS 34
MPAKTUYECKHE 3aHATUS 16
IIpodeccnoHAIBHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 27
TEOPETUYECKOE OOYUECHHE -
MIPAKTUUYECKUE 3aHITUSA 27
IMpomexyTouHas aTTecTanus (IK3aMeH) 6




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

IIpakTnyeckasi pabora Ne 4. Pemienue 3a1a4 ¢ npogeccuoHAJbHBIM CO/IeP:KaHUEM

HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NPO(PeCcCHOHATBLHO OPUEHTUPOBAHHOE), O0bem | Dopmupyembie
pa3/esi0B U TeM JladopaTopHbIe U MPAKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJTUYHMH) 4acos KOMIIeTeHIIHH,
JHMYHOCTHBIE U
npeaMeTHbIEe
pe3yJabTaThl
1 2 3 4
Pa3nen 1. ®u3uka 4 MeTObl HAYYHOI'0 MO3HAHUS 2
Tema 1.1 Conep:xanue yueOHOro MmaTepuasa 2 OK 03
Beenerue ®dusmka - Hayka o nmpupoje. Hayunbsle MeTo/1bl O3HAHUS OKpY’Karolero Mupa. Posib skcnepumenTa OK 05
¥ TEOPHHU B IMPOLECCE TO3HAHUS MPUPOIBL. DKCIEPUMEHT B (pusnke. MojenupoBanue GpU3HUECKUX JIP4,6,14,19
aBIeHUA U mpoueccoB. Hayunble runore3pl. ®Pusnyeckue 3akoHbl M TEOpUH. [ paHUIIBI [1P61- I1IP611
NPUMEHUMOCTH (PHU3MUYECKUX 3aKoHOB. IIpuHnmmm coorBercTBusi. Pomp u mecto (usuku B
(opMHPOBAHNN COBPEMEHHON HAYYHOM KAPTHHbBI MUPA, B IPAKTUYECKOM eI TeIbHOCTH JIHOIeH
Pasznen 2. MexaHuka 42
Tema 2.1 Copepxxanue y4eOHOro Mmarepuajia 6 OK 01
Kunemaruka Mexanuueckoe aBrkeHHe. OTHOCHUTENBHOCTh MEXaHHW4Yeckoro BmkeHus. Cucrema ortcyera. OK 02
Tpaextopus. Ilepemenienue, ckopocTb (CpeaHssi CKOPOCTb, MIHOBEHHAasl CKOPOCTh) M YCKOpEHHUE OK 04
MaTepuaibHOW TOYKHM, MX MPOEKIHH Ha OCH CHCTeMbl KoopauHar. ClI0)KEHHE MepeMelleHUuN u OK 05
CJIO)KEHHE CKopocTel. PaBHOMepHOE M paBHOYCKOpPEHHOE MpsMOJIMHENHHOe ABMkeHHue. I'padpuku OK 07
3aBHCHMOCTH KOOPJUMHAT, CKOPOCTH, YCKOPEHHS, HYTH U NMEPEMELICHHS MaTepHalbHOl TOUKM OT 11P4.6.14.19
BpeMeHu. CBOOOJHOE mMajeHue. YckopeHue cBoOogHOro mnajaeHus. KpuBoiuHeliHOe IBHXKEHHE. HP6’1-’ HI” 611
JIBukeHre MaTepHalibHOM TOYKHM MO OKPYKHOCTH C TIOCTOSIHHOM MO MOJIYJIIO0 CKOPOCTBHIO. YTJIOBas K 1.2
CKOpOCTb, JIUHeHHas ckopocTh. [lepuoa u yactota obpamenus. LleHTpocTpeMuTebHOE YCKOpEHHe ’
IIpakTHYeckHe 3aHATHA
IIpakTuyeckas padora Ne 1. M3MepeHue MrHoBeHHOW CKOpocTH. McciienoBaHue COOTHOLIECHHS 3
MEXy MYyTSAMHU, IPONICHHBIMHU TEJIOM 3a IOCJIEI0BATEIIbHBIE PAaBHBIE MPOMEKYTKHM BPEMEHM IIPU
PaBHOYCKOPEHHOM JIBH)KEHUU C HAYaJIbHON CKOPOCTHIO, PAaBHOM HYIIIO.
IIpakTyeckas padora Ne 2. M3ydueHne qBUKEHMS IIApUKa B BA3KOW KHUIKOCTH.
IIpakTuyeckas padora Ne 3. Mzyuenue nquxeHus Teaa, OpOIIEHHOIO TOPU30HTAIBHO.
Texnuueckue ycmpoiicmea u npaKmuyecKoe npUMeHeHue: CIUJIOMETP, IABW)KEHHE CHapsJOB,
LICMHbIE U PEMEHHBIE NEepeIauH.
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJlep:KaHMe (CoiepKaHNe MPHUKJIAAHOT0 MOAYJIsA) 3




Tema 2.2
JImHamuka

Conep:xanue yueOHOro MaTepuajia

[Tpunuun otHocurensHOoCTH ['anunes. Ilepseiii 3akoH HeroToHa. MIHepHMaibHble CUCTEMBI OTCYETA.
Macca Ttena. Cuna. [lpunnun cynepno3uuuu cui. Bropoit 3axkoH HpioToHa st MatepuanbHOM
TOYKKM B MHepuuanbHoil cucteme otcuera (MCO). Tperuii 3akoH HproToHa 11 MaTepHAIBHBIX
TO4YeK. 3aKkoH BcemupHoro Tsrorenus. Cuna Tsbxectu. IlepBas kocmuueckas ckopoctb. Cuna
ynpyroctu. 3akoH ['yka. Bec tenma. Tpenue. Buapl Tpenus (1Mokosi, CKoiabxeHus, kaueHus). Cuma
tpenus. Cyxoe tpenue. Cuina TpeHHsI CKOJBKEHHUS U cuiia TpeHus nokos. Kosddumuent tpenus.
Cuna conpoTUBIEHUS IPU IBHKEHUU Tella B )KUAKOCTU WiH rase. [locTynarenbHoe U BpalaTesibHOE
JBIDKEHHE a0CONMIOTHO TBEPAOro Tesia. MOMEHT CHIIbI OTHOCUTENIBHO OCH BparieHus. [lnedo cuiibl.
Ycnosus paBHoBecust TBepaoro tena B UCO

IpodeccuonalLHO OPHEHTHPOBAHHOE Co/lepKaHue (Codep:KaHNe TPUKIATHOTO MOTYJIs1)

HpaKaneCRue 3aHATHSA

IIpakTnyeckas padora Ne 4 l3yuyenuwe nBuxkeHHs Opycka IO HAKJIOHHOM IUIOCKOCTH IOJ
JIeCTBUEM HECKOJIBKUX CHIL.
Texnuueckue ycmpoiicmea u NpaKmuyecKkoe npumMeHenue: TOJIINUIHUKY, IBHKECHHUE
UCKYCCTBEHHbIX CIYTHHKOB

JlabopaTropHble 3aHATHUSI

JlabopaTopnasi padora 1. VccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE
U pEe3UHOBOM 00pa3slie, OT ux JeGopMaruu.

JlaGoparopnas paGora 2. McciaenoBanue ycnoBHii paBHOBECHSI TBEPJOTO Tesa, MMEIOIIETO OCh
BpalIeHUs

IpodeccuoHaibHO OPHEHTHPOBAHHOE co/lepKaHue (Coaep:KaHNe MPUKJIATHOTO MOTYJIsI)

IpakTuyeckas pa6ora Ne 5. Pemienue 3agay ¢ npogecCHOHAIbHBIM COJepP:KaHUEM

Tema 2.3
3aKOHBI COXpaHEHUS B
MEXAHUKE

Conep:xxanue yueOHOro Mmatepuajia

Mexannueckass pabota u MOIIHOCTh. KuHeTndeckas »sHeprus. [loTeHuuanpHas sHeprusi. 3aKoH
COXpaHEHMs] MeXaHH4yecKoil sHepruu. Pabora cumbl TspkecTH W cuibl ynpyroctd. [Ipumenenue
3aKOHOB COXpaHeHus. icronb30BaHue 3aKOHOB MEXaHHUKH JJI1 OOBSICHEHUS TBUKECHHSI HEOSCHBIX Tel
U I pa3BUTHA KOCMHUUYCCKHX HCCH@}IOBaHHﬁ, T'paHullbl MPUMCHNUMOCTHU KJTACCUYECKOM MEXaHUKH.
NMnynsc maTepuanbHOM TOUKM (T€na), CHUCTEMbl MaTEpHAIbHBIX TOYeK. MMIynbC CHIIBI U
HN3MCHCHHUEC HUMITYJIbCa TEIIa. 3akoH COXPAaHCHUS HMITYJIbCA. PeaktuBHOE JABUXXCHUEC. Pabora cuibl.
MomHocTh cunbl. KuneTudeckass »Heprusi MaTepuaiabHOW To4yku. Teopema 00 H3MEHEHHH
KUHETUYeCKOo  »sHepruu. lloreHumanbHas  sHeprusa. [loTeHnumanpHas  SHEPrust  ymnpyro
nehopMUpOBaHHON TpykuHBL. [loTeHIManpbHas JHEpPrUs Tela BOMU3M TMOBEPXHOCTH 3EMIIH.
[ToreHunanbHble U HEMOTEHUUANbHBIE CUIIbI. CBsI3b pabOThl HEMOTEHIUAIBHBIX CHII C U3MEHEHUEM
MEXaHUYECKON YHEPIrUU CUCTEMBI TEJl. YTIPYTHe U HEYIIPYTUe CTOJIKHOBEHUS




IIpakTHYeckHe 3aHATHA

IpakTnyeckas padora Ne6. V3yueHue cBs3u CKOPOCTEN TEJI IPU HEYIIPYTOM yJape.
Texnuueckue ycmpoiicmeéa u npaKkmuuecKkoe HnpUMEHEeHue: BOJIOMET, KOIep, NPYKUHHBIH]
MUCTOJIET, TBUKEHHE NCKYCCTBEHHBIX CITYTHHKOB M PaKeT

JlabopaTopHble 3aHATHS

JlaGopatopnas paGora 3. lccinenoBanue cBsi3u pabOTHl CHIIBI C M3MEHEHHEM MEXaHHUYECKOU
SHEpPI'uH Teljla Ha IPUMEpPe PaCTsHKEHUS] pE3MHOBOI0 JKI'yTa

IIpodeccrnonaibHO OPHMEHTHPOBAHHOE COJeP:KaHUeE (CoepKaHUE TPUKJIATHOTO MOTYJIsl)

IIpakTH4yeckue 3aHATHS

IIpakTuyeckas padora Ne 7. Pemienue 3agau ¢ npogecCHOHAIBbHBIM COJep:KaHUEM

Pa3nen 3. MoJiekyJisip

Hasl GU3MKA U TEPMOTHUHAMUKA

24

OK 01

Tema 3.1

Conep:xanue yueOHOro MmaTepuajia

OCHOBBI
MOJICKYJISIPHO-
KHHETHYCCKOU TCOPUH

OCHOBHBIE TOJIO)KEHUSI MOJICKYJIIPHO-KUHETUYECKOH TEOpUM M HX ONBITHOE OOOCHOBaHME.
BbpoynoBckoe nBmwxenue. Auddysus. Xapakrep IBUKEHUS M B3aMMOACHCTBHUS YACTHIl BEIIECTBA.
Mogenu cTpoeHus ra3oB, )KUJIKOCTEH M TBEPAbIX TNl U OOBSICHEHUE CBOWCTB BEILECTBA Ha OCHOBE
X Mozened. Macca u pasmepbl Moisiekyn. KonmuectBo BemiectBa. IloctosiHHas ABorajpo.
TermoBoe paBHOBecue. Temneparypa u ee m3mepenue. lllkama temneparyp lLlenscusa. Mopens
uaeanbHoro raza. OCHOBHOE ypaBHEHHME MOJIEKYJSIPHO-KUHETHYECKOM TEOpPUU HACAIBbHOIO Ta3a.
AOGconoTHas Temreparypa Kak Mepa cpeHeld KUHETHYeCKOM SHepruM TerI0BOr0 ABMXKEHHS YAaCTHIL
rasza. [llkana remneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHne MenaeneeBa-Knaneiipona. 3akoH
HanbToHa. M30mporecckl B UeaJbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BemlecTBa. I'paduyeckoe
IPEJCTaBICHNUE U30MIPOLECCOB: M30TEPMa, H30X0pa, n300apa

OK 02

OK 03

OK 04

OK 05

OK 07
U1P4,6,14,19
[1PG1- ITP611
MK 1.2

JlabopaTopHble 3aHsATHS

Jladoparopnasi padora 4. OmnpeneneHue Macchl BO3ayXa B YYEOHOW ayauTOpPHH Ha OCHOBE
U3MepeHuil ee 00beMa, TaBJICHUs U TeMIIepaTypbl BO3IyXa B HEMl.

Jlaboparopnass pabGora S. lccienmoBaHne 3aBUCMMOCTH MEXAYy NapaMeTpaMH COCTOSHHMS
pa3peKEeHHOro rasa

Tema 3.2

Conep:kaHue y4eGHOr0 MaTepuaa

OCHOBBI
TepMOHHHaMHKH

Buytpennss sueprusa. PaGora u Temnonepeaaya. KomnuecTBo TemoThl. YpaBHEHHE TEIMJIOBOTO
6ananca. [lepBoeHauano TepMoAMHaMUKU. AtnabaTHBIHN npoiecc. Bropoe Havano TepMOIUHAMUKH.
Tennossle aurarenu. KIIJ[ TtermmoBoro pasurarens. OxpanHa npupoasl. TepMmoauHamMuueckasy
cucreMa. BHyTpeHHSS »Heprus TEpPMOJMHAMMYECKOW CHUCTEMBI M CIIOCOOBI €€ HM3MEHEHHUS.
KonngectBo TemnoTsl U pabora. BHYTpeHHss 3HEprus OJHOATOMHOIO HJAEANBHOrO rasza. Bumbl
TEIJIONEPEIay: TEIIONPOBOAHOCTb, KOHBEKLIMS, U3JIy4CHUE. Y IENIbHAs TEIUIOEMKOCTh BELIECTBA.

KonnyectBo TemmoTel mpu Teruionepenave. [lonarue o6 ammabatHom mpomecce. [lepBeiii 3aKoH




TepMOIMHAMHKH. [IpuMeHeHne MepBOro 3akoHa TEPMOAMHAMHUKHU K H3omporeccaM. I 'paduueckas
uHTepnpeTanus paboTsl raza. Bropoil 3akoH TepmonuHamuku. HeoOpaTuMocTe mporeccoB B
npupoze. TemnoBsle MamuHbl. [IpUHIMIIBL TEHCTBHS TEMIOBBIX MamuH. [IpeoOpa3oBanHus sHEpruu B
TeIJIOBBIX MammmHax. KoaddummueHt none3Horo aeictBus TerioBoi mammuHbl. [lukin KapHo u ero
KO3(PPHUIMEHT TOJE3HOTO JeHCTBUSA. DKOJOTMYECKHE MPOOIEMbl TEIJIOIHEPIeTUKU. TeXHUUEeCKHe
YCTPOMCTBA M IpPaKTHMYECKOE MPUMEHEHHME: [BUIaTellb BHYTPEHHErO CropaHusi, OBITOBOMH
XOJIOINJIbHUK, KOHJTULIMOHEP

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COlepPKaHMe (COIePKAHNE TPUKJIATHOTO MOTYJIs)

HpaKaneCRue 3aHATHUA

IIpakTnyeckas paGora Ne 8. Texuuueckue ycmpoiicmea u npaxmuueckoe RpPUMEHEHUE:
JBUTATE€NIb BHYTPEHHETO CropaHus, OBITOBOM XOJIOAUIBHUK, KOHAMIIMOHEP, THUTPOMETP H
MICUXPOMETpP, KaJOPUMETP, TEXHOJIOTHU TIOJYUYCHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUU

IIpakTuyeckas padora Ne 9. Penienue 3a1a4 ¢ mpodeCCHOHATBHBIM COJIEPIKaHUEM

JlabopaTopHble 3aHATHSA

Jlaboparopnasi pabora 6. l3mepeHne yaenbHON TEIJIOEMKOCTH TBEPAOTO Tea

Tema 3.3
ArperaTHble
COCTOSIHUS BEILIECTBA
1 (dazoBble
MEPEXO0IbI

Conep:xanue yueOHOro marepuajia

[TapooOpa3oBanne u koHAeHcamus. Vcmapenne u kumeHue. AOCOMIOTHasST W OTHOCHUTENIbHAS
BJIQXKHOCTh BO3AyXa. HacwllleHHBIH map. YaenapHas TemjaoTa mHapooOpa3oBaHMs. 3aBUCHUMOCTH
TeMIIepaTypbl KHUIEHUS OT JaBieHus. TBepmaoe Teno. Kpucrammmueckue u amopdubie Tena.
AHM30TpONUs CBOMCTB KpUcTa/IOB. JKuakue kpuctamwisl. CoBpeMeHHble Matepuaisl. [1naBienue u
KpucTaJn3anus. Y ienbHas Temiora miasiaeHus. CyonuManus. YpaBHEHHE TEIIOBOro 0anaHca

JlabopaTopHble 3aHATHS

Jlaboparopnasi padora 7. OnpesiesieHre BIaXHOCTH BO3IyXa

Pa3nes 4. DjekTpoanHaMuKa

40

Tema 4.1
DIIEKTPOCTAaTUKA

Conep:xaHue y4eGHOr0o MaTepuaa

OK 01

OneKkTpu3anusl Tell. OJEKTpUYEeCKUM 3apsa. J[Ba Buaa snexkTpuyeckux 3apsaoB. lIpoBoaHukw,
JUAJIEKTPUKA U TIOJYNPOBOJAHUKNA. 3aKOH COXPAHEHHUs AJIEKTPUYECKOro 3apsna. BiammopeiicTBue
3apsnoB. 3akoH Kynona. ToueuHslii anekTpuyeckuil 3apsa. DiekTpudeckoe nose. HanpskeHHOCTD
ANEKTpUYECKOro mnoJigd. [IpuHIMI Cynepno3uiu 3IEKTPUYECKUX MoJied. JIMHUM HanmpsyKeHHOCTH
anekTpuyeckoro nois. Pabora cui anekrpocrarnyeckoro nodist. [Torenmuan. Pa3HOCTh MOTEHIIMAIOB.
[IpOBOHUKM M JUANEKTPUKHA B AJIEKTPOCTATUYECKOM ToJie. JMdjneKkTpuyeckas MNPOHUIAEMOCTb.
OnekrpoeMkocTh. KoHeHcaTop. DIeKTpOEMKOCTh IIIOCKOTO KOHJAEHCATOpa. JHEPrus 3apsKEHHOTO
KOHJIEHCATOpa

OK 02

OK 04

OK 05

OK 07
U1P4,6,14,19
[1P61- I1P611
MK 1.2

IIpakTnyeckue 3aHsATHS




IIpakTyeckas padora Ne 10. 1I3mepeHne a1eKTpoeMKOCTH KOHIEHCATOPA.

Texnuueckue ycmpoiicmea u RpAKmMuU4YecKoe HNPUMEHeHUue: >SIEKTPOCKOI, 3IIEKTPOMETP,
JIEKTPOCTATUYECKAsT 3allUTa, 3a3€MJIEHUE DIIEKTPOIPUOOPOB, KOHAEHCATOpP, KONMMPOBAIbHBIN
arnmapar, CTpyHHbIN IPUHTEP

IIpakTnyeckass padora Ne 11: Mepsl 31eKTpOOE30MACHOCTH, HIEKTPOCTaTHUECKAsl 3alluTa,
3a3eMJICHHE JIEKTPONPUOOPOB, KOPOTKOE 3aMbIKaHHE

JlabopaTopHble 3aHATHS

Jlaboparopnas padora 8. II3MepeHue 31eKTpOEeMKOCTH KOHJIEHCAaTOpa

Tema 4.2
TTocTOSTHHBIM

BJICKTpI/I‘leCKI/Iﬁ TOK.

TOKM B pa3iIMyHbIX
cpenax

Coaep:xanue yueOHOTo MaTepuaJia:

DNEeKTpUUECKUN TOK. Y CIOBUSI CYLIECTBOBAHUS 3JIEKTpUUECKOoro Toka. Mcrounuku toka. Cuia Toka.
ITocrosiuuelid TOokK. Hanpspkenue. 3akoH OMa 1is y4yacTKa LENH. DJIEKTPUUECKOE COIPOTHBIICHHUE.
VY aensHOE conporuBieHue BemecTsa. [locienoparenpHoe, napajieiibHOE, CMEIIAHHOE COCIMHECHUE
npoBoHUKOB. PaboTa 3nexkrpuueckoro toka. 3akoH Jlxoynsa-JleHna. MOIIHOCTE 3JIEKTPUUYECKOIO
TOKa. DJEKTPOJBUXKYIIasi CUJIa U BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHMKA TOKa. 3akoH Oma amns
HOJHOM (3aMKHYTOI) snekTpudeckoi nenu. KopoTkoe 3ambikaHue. DJIEKTpOHHas MPOBOJUMOCTh
TBEPABIX  METAJUIOB. 3aBUCUMOCTb ~ CONpPOTUBJIEHHMS ~ METALIOB  OT  TEMIIEpATyphl.
CBepxnpoBOANMOCTb. JJIEKTPUYECKHMII TOK B BakyyMme. CBOWMCTBA DJIEKTPOHHBIX ITyYKOB.
[TonmynpoBonuuku. CoOCTBEHHast U MpUMECHas: IPOBOAMMOCTh MOJIYNpPOBOAHMKOB. CBoMcTBa p-N-
nepexoaa. I[lomynpoBoAHMKOBBIE NPUOOPHI. DJIEKTPUUYECKUH TOK B pacTBOpax M pacljiaBax
IEKTPOJINTOB. DJIEKTPOIUTHUECKAs IUCCOLMALNSA. OJEKTPOJIN3. IJJIEKTPUUECKUH TOK B Tras3ax.
CaMocTOATEIbHBIA U HECAMOCTOSATENbHBIN pa3psan. Monnus. [1nazma

HpaKanecm[e 3aHATHSA

IIpakTuyeckas padora Ne 12. Texnuueckue ycmpoiicmea u npaKkmuueckoe HnpuUMeEHEHUe:
amrepMeTp, BOJBTMETP, pPEOCTaT, MCTOYHUKM TOKA, AJIEKTPOHArpeBaTesbHbIE MPHOOPHI,
3JIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYyMHBIN IHOJ, TEPMUCTOPHI U
(boTOpe3UCTOPHI, MOJYIPOBOIHUKOBBIN IMO]I, TAJIbBAHUKA

JlabopaTropHble 3aHATHSA

JlabopaTopnasi paGora 9. I13yueHne cMeIaHHOTO COEIMHEHNS PE3UCTOPOB.

Jladoparopnasi pa6Gora 10. lVI3MepeHue OdIEKTPOABIDKYIICH CHIBI HCTOYHHMKA TOKA M €r0
BHYTPEHHETO COMPOTUBIICHUS.

JladopaTopnas padora 11. Habmonenue snekrpoimsa

Tema 4.3
MaramTHOE II0JIC.
DNIEKTPOMarHuTHas

HMHIYKIOWA.

Conep:xanue yueOHOTo MaTepuajia

[TocrossHHBIE MarHuThl. B3anmoneicTBHE MOCTOAHHBIX MAarHUTOB. MarHuTHOe moJie. BekTop
MarHUTHOW MHAYKUWHU. [IpUHIMI Cyneprno3uuuy MarHUTHBIX MoJjel. JIMHUM MarHUTHOM MHAYKUUU.
KapTtuna nuHU MarHuTHOM MHIYKIUM TOJIS1 TOCTOSIHHBIX MAarHUTOB. MAarHUTHOE TOJI€ MPOBOIHUKA




¢ TokoMm. KapTuHa AMHUN WHAYKIUMKM MAarHUTHOTO TOJIA JUIMHHOTO NPsIMOTO MPOBOJHUKA U
3aMKHYTOTO KOJBLEBOIO NPOBOAHMKA, KaTymKu ¢ TokoM. OmblT Opcrena. Bzaumopnelicteue
IpoBOAHMKOB ¢ TokoM. Cuna Ammepa, ee Moaysb U HamnpaieHue. Cuna Jlopenua, ee Monysp u
HanpaBiieHue. JIBukeHue 3apsHKeHHOM 4YacTHIbl B OAHOPOJHOM MAarHuTHOM rmosie. PaGorta cuibl
JlopeHna. SIBnenue dSIEKTpOMAarHUTHOW HMHAYKUMU. IIOTOK BekTOpa MAarHUTHOM HWHAYKIIMH.
DJIEKTPOABMIKYIIAS CUJIa MHIYKUHMH. 3aKOH 3JICKTpOMarHuTHOM uHAyKuuu @Papazaes. Buxpepoe
IIEKTPUYECKOE TOJ€. OJNEKTPOABIKYIIAs CWJIa MHAYKIMH B IPOBOJHUKE, JBIKYILEMCS
MOCTYIATEeJIbHO B OJHOPOJHOM MarHuUTHOM nonie. IlpaBuno Jlenna. MHaykTuBHOCTB. SIBieHHE
CaMOMHIYKIUHU. DJIEKTPOJBIKYIAS CHJIa CAMOWHIYKIIMH. DHEPrUsi MarHUTHOIO TOJIS KaTYUIKU C
TOKOM. DJIEKTPOMArHuTHOE I0JIe

HpaKaneCRue 3aHATHSA

IpakTuyeckas padora Ne 13. Texuuueckue ycmpoiicmea u npakmuuecKkoe npumeHeHue: 1

MOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMArHUThI, dJIEKTPOJBUTATEIb, YCKOPUTEIN JIEMEHTAPHBIX YaCTHII,

WHIYKIIMOHHAS TIeYb

JlaboparopHble 3aHATHS 4

Jlaboparopnas padora 12. VccienoBanue neicTBHs MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

JlabopaTopnasi paGora 13. 3ydyeHue sIBI€HUS JIEKTPOMATHUTHONW MHAYKIIHS

IIpodeccuonabHO OPpEHTHPOBAHHOE colep:KaHue (Co/lep:KaHue MPUKJIATHOT0 MOTYJI5)

IpakTHyeckue 3aHATHS 2

IpakTuyeckas padora Ne 14. Pemenne 3aa4 ¢ mpoeCCHOHAIBHBIM COICPIKAHUEM
Paznen 5. KoieGaHusi M BOJHBI 34 0K O01
Tema 5.1 Conep:xanue yueOHOro MmaTepuajia 7 OK 02
MexaHU4YeCKHue U Konebartenbnas cuctema. CBOOOIHBIE MeXaHWYecKue KolebaHus. ['apMoHHUYecKue KoNleOaHUs. OK 04
PIICKTPOMAarHUTHBIC [lepuon, uactora, amrumtyaa U Qasa koneGanui. IlpyxuHHbI MasTHHUK. MaTtemaruueckuit OK 05
KoNeOanus MasiTHUK. YpaBHEHHE TapMOHUYECKHX Koiebanuii. [IpeBpaiieHre >HEPruHM MNP TaPMOHUYECKUX OK 07

konebanusx. KonmebatenpHblid KOHTYp. CBOOOAHBIC AJIEKTPOMATHUTHBIE KOJICOAHUS B HCATHHOM JIP4,6,14,19

KOJIe0aTEIbHOM KOHTYpe. AHAIOTHS MEXIY MEXaHHUECKUMHU U DJIEKTPOMATHUTHBIMU KOJICOAHUSMHU. [1P61- ITPG11

@®opmyna Tomcona. 3akOH COXpaHEHHS SHEPTUM B HICATbHOM KOJeOATEIHbHOM KOHTYpE. 1K 1.2

[IpencraBieHue o 3aTyxaromux KojeOaHUsIX. BoiHyX/1eHHbIe MexaHnueckue kosiebanus. Pe3oHanc.
BeiyxaeHHble 251eKTpoMarHuTHbIEe KoseOanus. [lepemennsblil Tok. CHHYCOUAANBHBIN TepeMEHHBIN
TOK. MOIIIHOCTh NEPEMEHHOIO TOKAa. AMIUIMTYAHOE M JEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKAa U
HanpsbkeHus. Tpanchopmarop. [Ipons3BoacTBo, nepegavya U MOTPEOICHHE dIIEKTPUUECKOW SHEPTHH.
OKOJIOTUYECKME PUCKUA IPU HPOU3BOJCTBE DIJIEKTpUUECKON 3Hepruu. KylbTypa HCHOIb30BaHUS
JJIEKTPO’HEPTHH B IOBCEAHEBHON KU3HU

IlpakTHyeckne 3aHATHA




IIpakTuyeckas paGora Ne 15. Texuuueckue ycmpoiicmea u npakmuuecKkoe npumeHeHue:
AIEKTPUYECKUI 3BOHOK, T€HEPaTOp NEPEMEHHOT0 TOKa, JIMHUU JIEKTpoIiepeay

JlabopaTopHble 3aHsiTHS

JlaGopaTopHnas padora 14. VccrienoBanue 3aBHCUMOCTH TIEpHO/Ia MaJIbIX KOJIeOaHH Tpy3a HA HUTH
OT JJIMHBI HUTU M MacChl Ipy3a.

JlabopaTopnass pabora 15. lccienoBaHue nepeMeHHOro TOKa B LIENHM W3 IOCIEJOBATEIbHO
COEJMHEHHBIX KOHAECHCATOPa, KaTYIIKH U pe3ucTopa

Tema 5.2
MexaHndecKkue 1
PIIEKTPOMAarHUTHBIE
BOJIHBI

Conep:kanue y4eOHOT0 MaTepuaJia:

MexaHnueckue BOJIHBI, yciloBUs pacnpocTtpaHenus. Ilepuoa. CkopocTs pacpoCTpaHeHus U JUIMHA
BosHBL. [lomepeunsie u NpoaosibHBIE BOJHBL. MHTEpdepeHrs U qudpakius MEXaHWYECKUX BOJIH.
3Byk. CxopocTh 3ByKa. I'poMKOCTb 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DieKTpOMarHUTHbBIE BOJIHBI.
VYcnoBus u3mydeHUs SJEKTPOMAarHUTHBIX BOJIH. B3aumMmHas opuentrauuss BekropoB E, B, v B
JJIEKTPOMAarHuTHOM BojHE. (CBOWMCTBAa 3JIEKTPOMATHUTHBIX BOJIH: OTPAKE€HUE, IPEIOMIICHHUE,
nonspuzanus, audpakmusa, wuHTepepernus. CKOpPOCTh dJIEKTPOMarHUTHBIX BoJdH. [llkana
3JIEKTPOMArHuTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJH B TeXHUKE U ObITY. ITpuHImMIBI
panuocBs3u U TeseBuaeHus. Paguonokanus. DiIeKTpOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLEH cpeibl

IIpakTHYeckHe 3aHATHA

IIpakTuueckast padora Ne 16. Texnuueckue ycmpoiicmeéa u npaKmuuecKkoe RpUMeHEHUeE:
yIABTPa3BYKOBas TMarHOCTHKA B TEXHUKE U MEJUIIMHE, pajap, paIuolpHUEMHUK, TEIEBU30p, AHTECHHA,
tenedon, CBU-neun

Tema 5.3
OnTuka

I'eomerpuueckas ontuka. IIpsmonnHelHoe pacnpocTpaHEeHHE CBETa B OAHOpPOAHOW cpexpe. Jlyu
cBera. ToueuHblil MCTOYHMK cBeTa. OTpakeHHE cBeTa. 3aKOHBI OTpakeHus cBera. lloctpoenue
n300pakeHuii B IIIOCKOM 3epkaiie. [Ipenomienne cBeta. 3aKoHbI MpesioMiieHHs cBeTa. AOCOIIOTHBIN
nokaszartesnb npenomiieHus. [lonHoe BHyTpeHHee oOTpakeHue. IIpeaenbHBId  yron IOJHOTO
BHYTpeHHero otpaxkenus. [ucnepcus cBera. CinoxHblil coctaB 6enoro cera. L{ser. Cobupatommue u
pacceuBaromue JuH3bl. ToHKkas nuH3a. DOKyCHOE pacCTOSHHE M ONTHUYECKas CUiia TOHKOW JIMH3BI.
[TocTtpoenne n300pakeHUul B COOMPAIONIMX M PACCEMBAIOUIMX JHH3aX. POpMylia TOHKOW JIHH3BI.
VYBenuuenue, aaBaemoe JuH30#. [Ipenenbl MpUMEHHMMOCTH T€OMETPHYECKOM ONTHKH. BosiHOBas
ontuka. nTepdepenius cera. KorepeHTHbIE UCTOYHHMKH. Y CIOBUSA HAOMIOIEHUS MAaKCUMYMOB U
MUHUMYMOB B HUHTEp(EpPEHIIMOHHON KapTHHE OT ABYX CHH(Aa3HBIX KOT€PEHTHBIX HCTOYHHKOB.
Hudpakuus cera. JuppakiroHHas pemieTka. YClIoBHE HaOJIOJEHUS TIIaBHBIX MaKCUMYMOB IpH
NaJIeCHN MOHOXPOMATHUECKOT 0 CBETa Ha AU paKIMoHHYI0 perieTky. [lonsgpuzanus ceeta

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAepPKaHMe (CoepPKAHNE TPUKJIATHOTO MOTYJIs)

IIpakTnyeckue 3aHATHS

IpakTuyeckasi pa6ora Ne 17. Pemenne 3a1a4 ¢ mpoeCCHOHAIBHBIM COICPIKaHUEM

-

JlabopaTopHble 3aHsTHS




Jlaboparopnasi padora 16. OnpeneneHue nokasaress NpeJoMIICHUs CTEKIA.
JladopaTropnas padora 17. VccienoBanue CBOWCTB M300pa)KEHUI B JIMH3AX.
JlaGopatopnas pa6ora 18. HaGmonenue nqucrnepcun cBeTa

IIpakTnyeckue 3aHATHS

IIpakTnyeckas padora Ne 18. Busasl uznydyenuit. Buasl ciektpoB. CriekTpbl ucnyckanusi. CieKTpsl 2
noryonieHus. CekTpanbHblid aHamu3. CIeKTpaabHbIC KIACCHI 3Be3/1. YIbTPadHOICTOBOC U3TyUCHHE.
Nudpakpacnoe nznydenne. Pearrenosckue yun. VX mpuposaa u cBoiictsa. [lkana
AJIEKTPOMAarHUTHBIX U3J1y4eHHUN
IIpodeccnonanbHO OpMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue NPUKJIAJTHOTO MOLYJIsI)
IIpakTHyeckue 3aHATHS 2
IIpakTuyeckas padora Ne 19: Pemrenue 3a1a49 ¢ mpodeCCHOHATBHBIM COJISPKaHUEM
Paznen 6. OcHOBBI cIelHATbHOI T€OPHH OTHOCHTEJHLHOCTH 4
Tema 6.1 Conep:xxanue yueOHOT0 MaTepuaJia:
OCHOBBI CIIENMANILHOM | ['paHHIlbI MPUMEHUMOCTH KJIACCHYECKON MeXaHHUKHU. [10CTyIaThl CriennaabHOM TeOpHU 4 OK 01, OK 02
TCOPUH OTHOCUTEJIBHOCTHU: UHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BAKyyM€, IIPUHLIUII OTHOCUTEIIBHOCTH OK 04, OK 05
OTHOCUTEIHLHOCTHU OitHireiHa. OTHOCUTEIBLHOCTH OJJHOBPEMEHHOCTH. 3aMe/JICHIE BPEMEHHU U COKPAILICHUE JITTUHBI. JI1P4,6,14,19
OHeprus 1 UMIYJIbC PENATUBUCTCKON YyacTULbI. CBSA3b MACChl C PHEPTUEN U UMITYJIBCOM [1P61- ITPG11
PENSITUBUCTCKON YacTULIbl. DHEPIHsl TOKOs
Pa3znen 7. KBantoBas pusnka 20 oK 01
Tema 7.1 Conep:xaHue yueOHOro MaTepuaJia: 4 OK 02
DIIEMEHTBI KBaHTOBOW | dotoHbl. Popmysia [nanka cBs3u SHepruu (POTOHA C €ro YaCTOTON. DHEPTHs M MUMITYJIbC (HOTOHA. OK 04
ONTHKHU OtkpeiTue u wuccnegoBanue @orodpdexra. OnbiTel A.I. CroneroBa. 3akoHbl (GoTorddeKTa. OK 05
VYpaBuenue OiHmTeiHa 11 poTorddexra. "KpacHas rpanuna" ¢ortosddekra. JlaBieHue cpera. OK 07
Omnpitel [1.H. JleOeneBa. Xumuueckoe IeiCTBUE cBeTa. TeXHMUYECKHE YCTPOMCTBA M MPAKTUYECKOE JIP4,6,14,19
npuMeHeHue: (OoTorNeMeHT, GOTOAATUNK, COJTHEUHast OaTtapesi, CBeTOAHO] [TP61- ITPGI11
Tema 7.2 Conep:xxanue yueOHOT0 MaTepuaJia: 3 K 1.2
Crpoenue aroma Monenb atoma Tomcona. OnbiTsl Pezepdopna no paccesnuto -uactuil. [lnanerapnas Mmoaens aroma.
[Toctynatel bopa. U3nydenue u moriomieHue (OTOHOB IMPH IEPEXOAe aToMa C OJHOTO YpPOBHS
SHEpruu Ha Jpyroi. Buabsl cnektpoB. CHeKkTp ypoBHEH SHeprum aroma Boopoja. BomHoBble
cBorictBa wyactul. Bomabsl ne bpoina. KopnyckynsipHo-BonHOBOW ayann3Mm. CIOHTaHHOE W]
BBIHY)KJICHHOE u3iydeHue. J(udpaxius 31eKTpoHOB B KpUCTA/UIAaX. Y CTPONCTBO U MPUHIHUIT pabOThI
nazepa. TexHUUECKHME YCTPOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIEKTPaJbHbIA aHaIu3
(CIIEKTPOCKOII), J1a3ep, KBAHTOBBI KOMIBIOTED
JlabopaTropHble 3aHATHS 1

. JlJabopaTopHas padora 19. HaGmonenue muHei4aToro cnekrpa




Tema 7.3
ATOMHOE SIPO

Conep:xaHue yueOHOIro MaTepuasa

OKCIIEPUMEHTHI, TOKA3bIBAIOIIUE CIIOKHOCTh CTPOEHUS sAApa. OTKPbITUE PAIUOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuro cocTaBa paauMOaKTUBHOrO u3nydeHus. CBoiictBa anbga-, Oera-,
ramMma-usilydeHus. BidsHuEe paguoakTUBHOCTHM HA JKUBbIE OpraHu3Mbl. OTKpBITHE NPOTOHA M
Helitpona. Hykionnas moxens sipa Ieitsenbepra-MBanenko. 3apsn siapa. MaccoBoe 4ucio sjpa.
N3otonbl. Anbda-pacnian. DJIEKTPOHHBIA W MO3UTPOHHBIA OeTa-pacman. ['amma-u3inydeHue. 3aKoH|
pPaIMOaKTUBHOTO pacrafa. JHeprus CBA3M HYKJIOHOB B sape. SnepHbie cuibl. [ledexkTt mMaccsl spa.
Snepuble peaknuu. Jlenenue u cunTes sAaep. AnepHeiii peakrop. TepmosaepHsiii cunTes. [Ipodiembl
U TEPCHEKTUBBI SACPHOM HHEPreTHKH. OKOJOTMYECKHE AaCHEKThl SAEPHOM  DIHEPrEeTHUKH.
DOnemeHTapHble 4YacTUBl. OTKpbITHE MMO3UTpPOHA. MeTonbl HAONIONEHUST U PErUCTpaluu
HJIEMEHTAPHBIX YacTuIl. DyHIaMeHTaJIbHBIE B3aUMOACHCTBU. EAMHCTBO (hM3MYECKOl KapTHHBI MUpa

IIpakTHyeckue 3aHATHS

IIpakTuyeckne padora Ne 20. MccnegoBanue TpekoB 4acTuil (110 TOTOBBIM PoTorpadusim).
Texnuueckue ycmpoiicmea u npakmuyeckoe npumenenue: HoTod1eMeHT, (HOTOJaTUMK, COTHEYHAS
OaTapesi, CBETOJIMO/, CIIEKTPOCKOI, Jla3ep, KBAHTOBBIM KOMIIBIOTEP, AO3UMETP, kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHasi OoMOa

IpodeccuoHalLHO OPHEHTHPOBAHHOE COepPKaHUE (CoAep:KaHNe TIPUKIATHOTO MO/YJIs1)

IIpakTH4eckne 3aHATHA

IIpakTuyeckasi padora Ne 21: Pemenue 3aaa4 ¢ mpoeCCHOHAIBHBIM CO/ICPIKAHUEM

Pa3nes 8. JieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Tema 8.1 Di1eMeHTHI
ACTPOHOMHH U
acTpou3uKH

Conep:xanue yueOHOI0 MaTepuaJia

Jranbl pa3BUTUS acTpoHOMHH. [lpHukinagHOoe M MHpPOBO33pEHUECKOE 3HAuUE€HUE acTpOHOMHUH. Bun
3Be3qHOoro Heba. Co3Be3nus, SpKUe 3BE3/Ibl, TUIAHETHI, X BUANMOE JIBIKeHHe. ColHeYHas cucTema.
IInanetel 3emHON rpynnsl. IDmanersl-rurantel. Maneie Tena ConnewyHoi cuctembl. ConHIge,
dorochepa u armochepa. ConHeunast akTuBHOCTh. Mctounuk sneprun CoiHIa v 3Be3/. 3Be3/Ibl, UX
OCHOBHBIEC XapaKTepHUCTUKH. J(marpamma "CrHeKTpajdbHBIA KJIacC - CBETHUMOCTH'". 3BE3/bl TJIaBHOM
MOCJIEA0BATENBHOCTH. 3aBUCUMOCTD ''Macca - CBETUMOCTB" JUIs 3B€3]] TJIABHOM MOCIE10BATEILHOCTH.
Buyrtpennee crpoenue 3Be3n. COBpPEMEHHBIE NPENCTABICHHUS O IPOUCXOXKACHUM U 3BOJIOLUY
Connua u 3Be31. DTanbl Ku3HU 3Be31. Mueunbiil [1yTs - Hama [Nanaktuka. CrniupanbHas CTPYKTYpa)
lNanaktuku, pacupeneneHue 3Be3M, raza u nouid. [lonoxxenue u npuwxenue CoisHia B [anaktuke.
Tunsl ramaktuk. [Inockas u chepuueckas moacuctemsl [anaktuku PaguoranakThku U KBas3aphl.
UYepHble OpIpHI B sApax ranakTuk. Beenennas. Pacimmpenne Beenennoit. 3akon Xa06sa. Paz6eranue
ranakTuk. Teopust Bonbmioro B3peiBa. PenukroBoe nznyyenue. MacuirabHasi cTpykrypa BeeneHHoi.
Meraranaktuka. Hepemennsie mpo0ieMbl aCTpOHOMHUH

OK 01

OK 02

OK 03

OK 05

OK 07
U1P4,6,14,19
[1PG1- I1P611

JlabopaTopHble 3aHATHS




JlabopaTopnasi padora 20. HaOmioneHUs HEBOOPYKEHHBIM TJIa30M C  HCIOJB30BAaHHEM
KOMIIBIOTEPHBIX MPHJIOKEHUN IJISi OINpe/ieieHHs MOJIOKEHUS HEeOECHbIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usi CeBEpHOro MoyIapus 1 sipKue 3Be3/1bl

IpomexxyTouHnas aTrecTamus (IK3aMeH) 6

Bcero: 180




Temut pechepamos (00k1a008), UHOUBUOYAILHBIX NPOEKM OB

- Anekcanap ['puropseBud CTONETOB - pycCKuil (hU3HK.

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

- AlbTepHAaTUBHAS YHEPTETHKA.

- AKyCTHUYECKHE CBOICTBA MOJYIPOBOJHUKOB.

- Aazipe Mapu Amrep - OCHOBOITOJIOKHUK JIEKTPOINHAMUKH.

- ACUHXPOHHBIW JBUTATENb.

- Actepousbl.

- ACTpOHOMHMSI HAIIUX JHEH.

- AtomHas gusuka. M3otomnsl. [IpuMeHeHre paguoakTUBHBIX H30TOIOB.
- beCkOHTaKTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPBI.

- 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 MaTepusl.

- ['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.

- 3HaueHue OTKpbITHI ["anumnes.

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

- Ucnonb30BaHue 3JIEKTPOIHEPTUN B TPAHCIIOPTE.

- Knaccugukanus u xapakTepuCTUKH 3JIEMEHTAPHBIX YaCTHULL.

- KoHCTpyKIIMOHHAs IPOYHOCTH MAaTEpUAJIA U €€ CBA3b CO CTPYKTYPOH.
- KoHCcTpyKIHs 1 BUBI J1a3€pOB.

- Kpuosnekrponnka (MUKPOIJIEKTPOHUKA U KOJIO).

- JIazepHble TEXHOJOTUH U UX HCIIOJIb30BaHUE.

- Jleonapno na Bunuu - yueHblil 1 u300peTaTenb.

- MarauTHbie U3MepeHust (MPUHIIUIBI TOCTPOEHUS MPUOOPOB, CIIOCOOBI U3MEPEHUSI
MarHMTHOTO MOTOKA, MAarHUTHOW MHIYKIIUN).

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

- Makc [1naHk.

- MeTo1 Me4eHBIX aTOMOB.

3. YCJOBHS PEAJIMBAIIMU PABOYEW TIPOIPAMMBI YUYEBHOU
JAUCHUIIJIINHBI
3.1. O6pa3oBaTesibHbIE TEXHOJIOTHHI



Jnst  peanuzanuu  paboueid mporpamMmbl  y4eOHOM JIUCUUIUIMHBI  MPUMEHSIOTCS
cienyrolue o0pa3oBaTeIbHbIE TEXHOJIOTHH:

- Mpo6IeMHOE 00yYEeHUE;

- nuddhepeHpoBaHHOE O0yUCHHE;

- IPOEKTHBIE U UCCIEA0BATEIIbCKUE METO/IbI O0yUEHHS;

- TUYHOCTHO-OPUEHTUPOBAHHOE 00YUYECHHUE,

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

- TH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJOTHH.

3.2. TpeGoBanussi K  MHHUMAJBHOMY  MAaTePHAIBLHO-TEXHHYECKOMY
o0ecrneyeHNI0 y4eOHOI0 npeamera

Peanuzanus ygebHOro mpeameTa TpedyeT Hammuus yueOHoro kabuHeTa «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 OIIEHKAa pACKPHIBAIOTCS Ye€pe3 YCBOCHHBIC 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
AUCHUTIIHHBI MepPOonpUsSITHI
K 01. Beibupats cin Bl pELICHUS .
:?az[a?l HpO(i)GeCI()JiOHZJIEI(-:I(())gI z[(I::Teinocm 113222231 g ?Zﬁi gi’ gg’ g g o |7 yetHbl orpoc
MPUMEHUTEIHLHOK PA3IMYHBIM KOHTEKCTaM| Pg3 4. T 4l1" 4.2.’ 4l 3. - $ponTanbuELid onpoc
ACT &. LCMBL &.L., 5.2, 5. - KOHTpOJbHas paboTa
Pa3zgen 5. Temsr 5.1.,5.2., 5.3. -naGopaTopHas paboTa
Pasnen 6. Tema 6.1 - mpaKTUYecKas paboTa
Pazgen 7. Temwr 7.1, 7.2, 7.3 (pemenus
Paznen 8 Tema 8.1 KAaueCTBCHHBIX,
ITo/c pacueTHBIX 3aj1a4)
OK 02. Mcnons30BaTh COBpEMEHHBIC Paszmen 2. Temur 2.1., 2.2., 2.3. | - TECTOBbIC 3a1aHUsA
Cpe/ICTBa MOUCKA, aHAIU3a U Pasnen 3. Temnr 3.1, 3.2., 3.3. | - MHIUBHIYaIbHBIN
UHTEpIIpEeTanu HHHOPMAITUN 1 Pasnen 4. Temn1 4.1., 4.2., 4.3 y4eOHBIN TTPOEKT
WH(pOPMAIMOHHBIC TEXHOJIOTHH IS Pasnen 5. Temsr 5.1., 5.2., 5.3. -nuddepeHIpOBaHHBIN
BBINOJHCHHS 33724 IIPO(YECCHOHAIBHON | pyq nen 6. Tema 6.1 3a4er
ACATCITEHOCTH Pazgen 7. Temsr 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
ITo/c
OK 03. ITnanupoBats u Pasgen 1. Tema 1.1
peaTn30BhIBaTh COOCTBEHHOE Paspmen 3. Temsr 3.1., 3.2., 3.3.
npodeccuoHanbHOE U TMYHOCTHOE Pasmen 4. Tems1 4.1.,4.2., 4.3
pa3BuTHE, TPEANPUHUMATETHCKYIO Pasnen 8 Tema 8.1
JEeSTENIbHOCTH B PO ECCHOHATBHON To/c
cthepe, UCTIOIB30BATh 3HAHUS 110
PaBOBOBOM U (PMHAHCOBOM
TPAaMOTHOCTH B Pa3IMYHBIX
JKU3HEHHBIX
CUTYAITUIX
OK 04. 3¢ddexTuBHO Paszmen 2. Tems1 2.1., 2.2., 2.3.
B3aMMOJICHCTBOBAThH M pabOTaThB Pasnen 3. Temsr 3.1., 3.2., 3.3.
KOIICKTHBC 1 KOMaHAC Pasnen 4. Temnr 4.1.,4.2., 4.3
Pasmen 5. Temser 5.1.,5.2., 5.3.
Pazgen 6 Tema 6.1
Pasmen 7. Temsr 7.1, 7.2, 7.3
ITo/c
OK 05. OcyiiecTBasiTh YCTHYIO U Pazgen 1. Tema 1.1
IIMCbMECHHYIO KOMMYHHUKAILIMIO Ha Paznen 2. Temsr 2.1.,2.2., 2.3.
rOCyIapCTBEHHOM s13bIKe Poccuiickoi Pasgen 3. Temsr 3.1., 3.2., 3.3.
denepanyn ¢ y4eTOM 0COOCHHOCTEH Pasnmen 4. Temn1 4.1.,4.2., 4.3
COLMANBbHOrO U KYIbTYPHOIO KOHTEKCTA | Pasnen 5. Temsr 5.1., 5.2., 5.3.
Pa3nen 6. Tema 6.1




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

OK 07. ConeiicTBOBaTh COXPAHEHUIO
OKpY’Karollen cpespl,
pecypcocOepexeHHUI0, TPUMEHSITh
3HaHUs 00 N3MEHEHUH KIIMMATa,
IIPUHLIUIIBI OEPEKITUBOTO
MPOU3BOCTBA, 23P(HEKTUBHO
JIECTBOBATH B YPE3BBIYANHBIX
CUTYalUsAX

Pasnmen 2. Temnr 2.1., 2.2., 2.3.
Pa3pgen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2., 4.3

Paszgen 5. Temnr 5.1.,5.2., 5.3.

Pazgen 7. Temnr 7.1, 7.2
Pasnen 8 Tema 8.1
ITo/c

I1K 1.2. IIpoBOAUTH TEXHUYECKOE
00CITy’)KUBaHHE CEIbCKOX03HCTBEHHOM
TEXHUKHU TPHU IKCILTyaTalluH, XPaHEHUH
U B 0COOBIX YCIIOBUSX 3KCILTyaTalllu, B
TOM 4HCJIE CE30HHOE TEXHUYECKOE
o0cyKuBaHUE

Pasnmen 2. Temnr 2.1.,2.2., 2.3.

Pa3nen 3. Temnr 3.2
Pasnen 4. Temer 4.3
Paszgen 5. Temnr 5.3
Pasznen 7. Temer 7.3

DKCHepTHOE
HaOJIFO[eH1E
BBITIOJTHEHUS
1abopaTOpPHBIX padoT,
IPAKTUYECKUX padoT
(pemenus
Ka4eCTBCHHBIX,
pacyeTHBIX 3a71a4);
HaOJII0JIEHUE 32 X010M
BBITTOJTHEHHSI
WHIMBUTyaJIbHBIX
IIPOCKTOB




