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PACCMOTPEHO COT'JIACOBAHO

Ha 3acenanuu LK 3am.nupekropa no YMP
00111600pa30BaTEIIbHbIX, «17 _» _wmag___ 2025r.
COLIMATILHO-TYMAaHUTAPHBIX U

€CTECTBEHHOHAYYHBIX

TV CITUTIAH

[Tporokon Ne__6

« 15 » __mas 2025 r.

[Tporpamma yuebno¥ maucuumauasl OO/1y.09 ®uszuka pa3zpaboTaHa B COOTBETCTBUU C
TpeboBanusiMu DeepaibHOro rOCyIapCTBEHHOI0 00pa30BaTEIbHOIO CTAHJAPTa CPEAHETO OOIIETr0
oOpa3oBanus (yTBepXkJC€H TpukazoM MuHHCTepcTBa 00pazoBaHuss W Hayku Poccuiickoii
Oenepanmn ot 17.05.2012 1. Ne 413, B peiictByromeit pepakumu), DeaepaabHOTO
rOCyJJapCTBEHHOTO 00Pa30BaTEILHOTO CTAHAAPTa CPETHETO MPO(PECCHOHATBHOTO 00pa30BaHMs 110
npodeccun 15.01.38 Omeparop-HamaauyuK MeTaIo0padaThIBAIOIINX CTAaHKOB,  (YTBEpXKIEH
npuka3zoM MuHuctepctBa oOpa3oBaHuss u Hayku P® ot 15 HosOps 2023 r. N 862),
PEKOMEHJALUAMU [0 OPraHU3allMy IOJyYEHUs CpedHero obmero oOpa3oBaHUS B Ipelesiax
OCBOGHHUSI 00pa3oBaTENbHBIX MPOrpaMM CpeIHEero MnpodeccuoHalIbHOro 00pa3oBaHUs Ha 0aze
OCHOBHOTO 00mero o0Opa3oBaHUs C yd4eToM TpeOoBaHMU (QenepalbHbIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHAAPTOB U MOJY4YaeMON CHEIUAIBHOCTH CpPEIHEro MpodeccHoHaIbHOTO
00pa3oBaHus, MPUMEPHOU MPOrpaMMOi yueOHOH aucuurinHbl «Du3nuka» 11 mpodhecCHOHATBHBIX
o0pa3oBaTeNbHbIX OpraHU3alMii, peKoMeHIoBaHHOH ®deaepanbHBIM roCyJapCTBEHHBIM
OIO/DKETHBIM ~ 00pa30BaTENbHBIM  YUPEXKACHUEM  JOMOJIHUTEIFHOTO  IPO(EeCCHOHATHLHOTO
oOpa3zoBanus « THCTUTYT pa3BuTHs TPodeccnoHaIbHOTro 00pazoBaHus» (MpoTokonom Ne6/2025 ot
«18» ampens 2025 rona).

Opranu3zanusi-pa3padoTUuK:
['ocynapcTBeHHOE OFOJKETHOE MPOQEeCcCCHOHATBFHOE 00pa3oBaTebHOE yupexaeHue MOCKOBCKOM

obnactu «CeprueBo-Ilocaackuit KOIIeaK»

ABTOp-pa3pabOTUuK:

ITanuenko H.B. - npenogasatens [ BIIOY MO «Ceprueso-Ilocanckuil komnem»

COJEP)KAHUE

1.06mas xapakTepucTuKa MPUMEPHON padouell mporpaMMbIOOIIe00pa30BaTeIbHON TUCIIUILIAHBI

BCO2) 7 (€Y 8 2 5 S Omuodka! 3akiagka He onpejeseHa.



2. CTpyKTypa U coaepkanue o01eo0pa3oBaTenbHON TUCIUIUTMHBIOHOKA! 3akaaaka He

onpeaeJjicHa.

3. YcnoBus peanusaiuu nporpaMmbl o01eoopazoBaTesibHON qucuuimuapiOmuoka!  3akiagka

HE ompeae/iceHa.

4. KOHTpOJIb U OlIEHKA PEe3yJIbTaTOB OCBOCHUS TUCHMIUIMHBIOmMOKa! 3akiaaka He onpeaeieHa.



1. OBbLIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIbHOU JUCHUIIVIMHDBI «PU3UKA»

1.1. MecTo AMCHMILVIMHBI B CTPYKTYpe OCHOBHOH Npo(ecCHOHAJIBLHOH 00pa3oBaTeIbHOM
NPOrpaMMblI

OOmeoOpa3oBarenbHas gUcHUIUIMHA —«DH3MKa»  SABISIETCS  00SM3aTENBbHOW  YacThiO
00111e00pa30BaTENILHOTO IIMKIa 00pa3zoBaTeabHOi mporpaMmMbl B cootBeTcTBrH ¢ PI'OC CIIO no
npodeccuu 15.01.38 OnepaTop-Hanaauuk METALIOOpaOaTHIBAIOIINX CTAHKOB.

1.2. leqn ¥ muIaHupyeMble Pe3yabTaThl 0CBOEHHUS TUCHUILINHBI:
1.2.1. Hean AUCUMIJIMHBI:

Conepskanue mporpaMmbl 00111€00pa3oBaTeNbHON AUCHUIUIMHBI DU3MKa HANpaBlIeHO Ha
JOCTHKEHHUE CICAYIOLIUX LEIei:

. dbopMupoBaHHE HHTEpEca W CTPEMIICHUs OOydaroluxcs K HAyYHOMY H3YUYCHHIO
MPUPOJIbI, PA3BUTHE UX MHTEIJICKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEI;

. pa3BUTHE TMPEACTaBICHHM O HAay4HOM METOJe NOo3HaHus MU (OPMUPOBAHUE
HCCJIEIOBATEIBLCKOIO OTHOIIECHUS K OKPY KAIOLIUM SIBICHUSM;

o (opMUpOBaHHE HAYYHOTO MHPOBO33PEHMSI Kak pe3yjbTaTa H3YUYEHHs] OCHOB
CTPOECHHS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (PM3UKH;

. dbopMupoBaHUEe YMEHUU OOBSICHATH SIBICHUS C HCIIOJIB30BaHUEM (UBUUYECKUX
3HAHUUM U HAYYHBIX JIOKA3aTeJIbCTB;

o dbopMupoBaHME TIPEACTABICHUH O PO (PU3MKK IS Pa3BUTHS  JIPYTUX

€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUH.

Joctuxenne 3TUX Lened oOecrneuuBaeTcsl pellleHUuEeM CIeIyIoIMX 3a7ad B IpoILecce
M3y4eHUs Kypca (pU3MKU Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus:

o npuOOpeTeHNuEe CHUCTEeMbl 3HaHHM 00 o00mux (U3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSX, BKIIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (DU3HKY, AJIEKTPOJANHAMUKY, KBAHTOBYIO
(bu3KKyY U 37IEMEHTHI aCTPOPU3UKH;

L4 q)OpMI/IpOBaHI/IC YMCHI/Iﬁ MNPUMCHATb TCOPECTUYCCKUC 3HAHUA JIA 00BSICHEHHS
q)HSH‘IeCKI/IX SIBJICHUH B npupoac v AJisk NpUHATHUA ITPAKTHYCCKUX peIlIeHPIfI B IIOBCEJHEBHOI KH3HH,
L4 OCBOCHHE CIIOCO0OB peUICHUd pa3JIMYHbIX 3a4a4 C SIBHO 3aJlaHHOH (1)I/I3I/I‘-ICCKOI71

MOACIIbIO, 3aJa4d, IMMoApa3yMCBAlOIINX CaMOCTOATCIBHOC CO3JaHHC (1)PI3PI‘~IGCKOI>1 MOICIIH,
COOTBGTCTBYIOHIGIZ YCJIOBUSAM 3a/1a4U;

. MOHMMaHNEe (PU3UYECKIX OCHOB M MPUHIIUIIOB ACHCTBUSI TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;
o OBJIQJICHHME METOJaMHU  CaMOCTOSATENIbHOTO IUUITAHUPOBAHUS W MPOBEIACHUS

bu3NYeCKUX OKCIEPUMEHTOB, aHalW3a | HMHTEpHpeTauud WHGOpMaluu, OMpeesieHus
JIOCTOBEPHOCTH MOJTYYEHHOI'O Pe3yJIbTaTa;

o CO3JIaHME YCIIOBUH /s pPa3BUTHUS YMEHUH IPOEKTHO-HCCIIEI0BATENbCKOM,
TBOPYECKO IESATEIILHOCTH.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHHS 0011e00pa30BaTeJIbHON JIUCUMIVIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oo6mue xomnerennuu (manee — OK) u mpodeccuonansusie kommereHun (nanee — 1K)
®I'OC CIIO B COOTHECEHUHU C TUYHOCTHBIMU, METANIPEIMETHBIMU U IIPEIMETHBIMU PE3yJIbTaTaMU
o0Oydenus 6a3oBoro ypoBHs (mpanee — [1P6) ®I'OC COO mnpencraBieHsl B TabIHIIE:



Kona n HamumeHnoBanue
bopMHUpPYyEMBIX KOMITETCHITHI

[Limanupyembie pe3yJibTaThl OCBOCHUS JUCLIUIIIIMHBI

OO0mue

I[I/ICHI/IHJ'H/IHapHBIC

OK 01. Beibupats crioco0sl
pelieHus 3aaa4
npodeccnoHaTBEHOMI
JEATeIbHOCTH PUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

JIMYHOCTHBIE PEe3yNbTAThl JOJIKHBI
TPYI0BOT'O BOCITUTAHHUS:

- TOTOBHOCTh K TpPYAY, OCO3HAHWE ILEHHOCTH MacTEpCTBa,
Tpynoiooue;

- TOTOBHOCTb K aKTHMBHOM JEATEILHOCTH TEXHOJOTHUYCCKOU
51 COLIMAILHON HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHUITUHPOBATH, INIAHUPOBATH U CAMOCTOSTEIHLHO BBITIOIHSATH
TaKyIo JCSITCIBHOCTD;

- HHTEpPeC K pasnu4HbiM cdepaMm npodeccrnoHaTbHON
JeITEILHOCTH,

- TOTOBHOCTP W  CIOCOOHOCTH K  OOpa30OBaHHIO
¥ caM0oOOpa30BaHMIO Ha MPOTSHKEHUU BCEH JKU3HHU;

- YMEHHE IIPOTHO3HPOBATH HeOJIaroNpUsTHBIC
9KOJIOTUYECKHE TTOCIICICTBUSI TIPEANPUHUMACMBIX JICHCTBHM,
MPEIOTBpPAIIATh UX;

MeTtanpeaMeTHbIe pe3yiabTaThl IOJKHBI OTPaXaTh:
OBnajieHre YHUBEPCATHHBIMUA YICOHBIMH ITO3HABATEITHHBIMU
JEUCTBUSIMHU:

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:

CaMOCTOSITENNbHO  (OPMYJIUPOBaTh M aKTyaJIU3UPOBATH
mpo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTAHABINBATH
CYIIECTBEHHBI MPU3HAK WM OCHOBAHUA [JISI CPaBHEHUS,
knaccupukanuu W 00OOIIEHMS;  ONPEAeNiTh  ILEJU
NEeSTENIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHIKEHUS; BBISBJISATH 3aKOHOMEPHOCTH U ITPOTHBOPEUHS B
paccMaTpUBaeMBbIX SIBJICHHSIX, BHOCHUTh KOPPEKTHUBHI B
JESITEIIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IEIISIM,
OIICHUBATh PUCKU TOCIEACTBUMA NEATEIHHOCTH; Pa3BUBATh
KpeaTHBHOE MBIIIUICHUE ITPU PEIICHUH )KH3HECHHBIX TTPOOIIeM;
0) 6a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

OTpaXaTb B YaCTH

I[IP6 1. CdopMupPOBaHHOCTh TPEACTABICHUH O pOJIU
U MecTe (PU3MKUM W aCTPOHOMHHM B COBPEMEHHOW Hay4YHOU
KapTUHE MHpa, O CHCTeMOOOpasymied poiu (QU3MKA B
pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJIOTUM, O BKJIAJE POCCUHUCKUX
U 3apyOeXHBIX YYEHbIX-(DU3UKOB B pa3BUTHE HAyKH;
MOHUMaHHUEe (PU3MUECKON CYIIHOCTH HAOIIOJaeMbIX SIBJICHUN
MHUKpPOMHpA, MakpoMHpa M Meramupa; MOHMMaHUE POJIH
aCTPOHOMHUHU B NPAKTHYECKOM JESATEIBHOCTA YEJIOBEKA U
JaNbHENUIIEM HayYHO-TEXHUYECKOM Pa3BUTHUH, POIU (PUUKU
B QopMUpOBaHWM  Kpyrozopa ©  (PYHKIHOHATBHON
rPaMOTHOCTH YeJIOBEKa JJIsSl PEIICHUS TPAKTUYECKUX 3a/1a4;

I[IP6 2. CdopMuUpOBaHHOCTH YMEHUH  pacro3HaBaTh
¢duznveckue  sBIeHHS ~ (MPOIECCBI) W OOBICHATH
UX HAa OCHOBE W3yYCHHBIX 3aKOHOB: pPaBHOMEPHOE

U paBHOYCKOPEHHOE MPSIMOJIMHEIHOE TBUKEHUE, CBOOOIHOE
NaJeHue TeJ, JBWKEHUE 110 OKPY)XHOCTH, WHEpLHs,
B3aUMOJIeiCTBHE Tel, KojeOaTeNbHOe JBUXKEHHE, PE30HAHC,
BOJIHOBOE JBUXeHHE;, MU ¢y3us, OpOyHOBCKOE IBUKEHUE,
CTPOEHUE KUAKOCTEH U TBEP/BIX TEJl, U3MEHEHUE 00beMa Tel
IpU HarpeBaHUM (OXJIAXKJEHUH), TEIJIOBOE paBHOBECHE,
UCIIApEHNE, KOHJACHCALUs, IUIABICHUE, KpUCTAJIM3aLus,
KHIIEHUE, BIa)KHOCTh BO3/1yXa, CBSI3b CpPEeIHEN KMHETHYECKON
SHEPIUU TEIJIOBOTO JBWXKCHHMS MOJIEKYJI € aOCONIOTHOU
TEMIIEpPAaTypol, TOBBIIEHUE JaBJIEHUS Traza TpU €ro
HarpeBaHuM B 3aKPBITOM COCYJE, CBSI3b MEXAY NapamMeTpamMu
COCTOSIHMS Tra3a B H30Ipoleccax; 3JeKTpu3alus Tell,
B3alMO/IEICTBHE 3apsA/10B, HArPEBAHHUE IIPOBOJHUKA C TOKOM,
B3aMMOJICIICTBIE MAarHUTOB, AJIEKTPOMArHWTHAs WHAYKLHSA,
JIeICTBME MAarHUTHOIO TIOJil Ha IPOBOJHUK C TOKOM H




- BJIANETh HaBBIKAMH Yy4eOHO-UCCIIEJIOBATEIBLCKONH U
MPOCKTHOM JIeATSIIBHOCTH, HAaBBIKAMH pa3peIIeHUs TPOoIIeM;
- BBISBIISITH MPUYUHHO-CIIEICTBCHHBIE CBSI3H u
aKTyaJIM3UPOBaTh 3aj1a4y, BBIIBUTATh TUIIOTE3y €€ PEIICHUS,
HAaXOAWTh  apryMEHTBl Ui JOKa3aTelIbCTBA  CBOMX
YTBEPIKICHHIHA, 3a/1aBaTh napameTpsl
Y KPUTEPUU PEIICHHSI,

- aHAJIM3HMPOBATh TOJYYCHHBIC B XOJIC PEIICHUS 3aJauu
pe3yNbTaThl, KPUTHYCCKH OIICHUBATh WX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCJIOBUSX;

- yYMeTh TIEPCHOCUTh 3HAaHUS B TIO3HABATCIBHYID U
NPaKTUYECCKYIO YaCTH KU3HEICATEIIbHOCTH;

- YMETh HMHTCTPUPOBATH 3HAHUS W3 PA3HBIX NPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIE WJCH, MpeAJiaraTb OPUTHHAIBHBIC
MOJIXOJIbI U PEIICHUS;

- MPOSIBIIATE ~ CIIOCOOHOCTh WX  HUCIOJB30BAaHUS B
MO3HABATENIBHON U COIMAIbHOM MPAKTUKE;

-IIPOSIBJISITH CIIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSTEIIEHOMY

IIOMCKY  METOJOB  pEIIEHUS  MNPAKTUYECKUX  3aj]ad,
MPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHMUS,
-CTaBUTh U (opMynupoBaTb COOCTBEHHBIE  3a/1a4yd

B 00pa30BaTEIbHON AEITEIbHOCTU U KU3HEHHBIX CUTYALIHSIX;
-BBISBIIATH [IPUYMHHO-CIICACTBCHHBIC CBS3U u
aKTyaJM3UpOBaTh 3a7a4y, BBIABUraTh TUIIOTE3Y €€ PEIICHNUs,
HaxOIWUTb  ApryMEHTBl Ul JOKa3aTelbCTBA  CBOMX
YTBEPKJICHHM, 3aaBaTh NapaMeTPbl U KPUTEPUU PELICHUS;

AQHAJIM3UPOBATh IIOJyYCHHbIE B XOAE PCLICHUS 3a1adu
pe3yabTaThl, KPUTUYECKH OLEHWBATh WX JOCTOBEPHOCT,
IIPOTHO3UPOBATh HM3MEHEHHUE B HOBBIX YCJIOBHSAX; JaBaThb
OLICHKY HOBBIM CHUTYyaIlUsIM, OLEHUBaTh NPHOOpETEHHBIN

JIBIDKYIIMICS  3apsil, JJCKTPOMArHUTHbIE KOJIeOaHUs U
BOJIHBI, MPSAMOJIMHEITHOE pacrpocTpaHeHHe CBETa,
OTpaKeHHEe, TpeloMIIeHHe, HHTEeppepeHIrs, TUPpPaKIHs
1 MOJISIPU3alns CBETA, JUCTIEPCHS CBETA; (POTOIIECKTPUUECKUM
a¢dekT, CBeTOBOE IaBJIICHHE, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJOPOJa, €CTECTBEHHAs] M HMCKYCCTBEHHas
PaaOaKTUBHOCTb;

I[TP6 3. BrnageHue OCHOBOMOJIATAIOMUMH (DUZUICCKUMHU
MOHSTHSIMH F BEJIMYNHAMH, XaPAKTEPU3YIOIUMU (HU3HUECKUC
mpornecchl  (CBA3aHHBIMH C  MEXAaHUYECKUM JBHIKEHUECM,
B3aUMOJICCTBUEM TE€J, MEXAaHMYECKUMH KOJICOAaHHSIMU H
BOJIHAMH; AaTOMHO-MOJIEKYJISIPHbIM CTPOCHUEM BEIIECTBA,
TEIUIOBBIMU TMPOLECCAMH; DJIEKTPUYECKUM M MAarHUTHBIM
MOJSIMHM,  DJICKTPUYECKUM  TOKOM, JJICKTPOMAarHUTHBIMHU
KOJICOAHHSIMM W BOJIHAMH, OINTHYCCKHUMM  SBJICHUSIMHU;
KBAaHTOBBIMH SIBJICHUSIMH, CTPOCHHMEM aToMa U aTOMHOIO
s7ipa, paJioaKTUBHOCTHIO); BJIaJCHHE OCHOBOIOJIATAIOIIMMU
aACTPOHOMUYECKUMHU MMOHATHUSIMH, MMO3BOJISIOIUMHU
XapakTepU30BaTh MPOLECCHI, MPOUCXOASANIME HA 3BE3/1aX, B
3BE3JHBIX CHCTEMaAX,
B MEXTaJJaKTHYECKOW cpefie; MBIKEHHE HEOECHBIX Tell,
ABOJIIOLIMIO 3B€3]1 U BCeeleHHoi;

IIP6 4. BnaneHue  3aKOHOMEPHOCTSIMH,  3aKOHaMU
U TeopusiMH (3aKoH BcemMupHoro Tsarotenus, I, IT u 111 3akons!
HproToHa, 3aKOH COXpaHEHUSI MEXAHUYECKOW SHEPTHUH, 3aKOH
COXpAaHEHHUS UMIIyJbCa, MPUHIUI CYNEPHO3ULUU CHII,
MPUHIIMI PABHOMPABHOCTH MHEPIHUATIBHBIX CHCTEM OTCYETA;
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOEHHUsSI BELIECTBA,
ra3oBbI€ 3aKOHBI, MEPBBIM 3aKOH TEPMOJUHAMHUKH; 3aKOH
COXpaHEHHUs FIEKTPUUYECKOTO 3apsiaa, 3akoH KyioHa, 3akoH
Oma s yuacTtka 1enu, 3akoH Owma g TIOJIHOM
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OTIBIT; pa3pabaThIBaTh IJIAH PEUICHUS MPOOJIEMBI C yUETOM
aHaJM3a MMEIOIINXCA MaTePHAJIbHBIX M HEMAaTePUATbHBIX
pecypcos;

OCYIIECTBIIATH LIEJICHANPABIICHHBIN MOKUCK TIEPEHOCA CPE/ICTB
¥ CIOCO0O0B ACHCTBHS B MPOPECCHOHATBHYIO CPELY;

yMeTh  MNEPEHOCHTh  3HAaHMS B  [IO3HABATEIbHYIO
U MPAKTHYCCKYIO 00JIaCTH KHU3HECATCIbHOCTH,

yMETh MHTETPUPOBATh 3HAHHUS W3 PAa3HBIX MPEIMETHBIX
06HaCTei/JI; BBIIBUT'aThb HOBBIC niaeu, npeajiaratb
OPHUTHHAJbHBIE TIOAXObI U PEIICHHUS;

CTaBUTb HpO6HCMI)I H 3aaa4y, JOITyCKaromue aJlbTCPHATHUBHLIC
peLieHus

JJIEKTPUYECKON 1enu, 3akoH Jlxoyms - JleHna, 3akoH
AJIEKTPOMAarHUTHOW WHIYKLMH, 3aKOH COXPaHEHHs DHEPIUH,
3aKOH NPSIMOJIMHEMHOIO paclpOCTPAHEHUS CBETA, 3aKOH
OTpaKCHMsI CBETa, 3aKOH IPEJIOMIICHHMsS CBETa; 3aKOH
COXpaHEHHUs DHEPIuH, 3aKOH COXPAHEHUs HMIIYJIbCa, 3aKOH
COXPAaHEHHs DJICKTPUYECKOTO 3apsfa, 3aKOH COXPaHEHUs
MaccoBOI'0 4HcCla, nocTysaTel bopa, 3aKkoH pagroaKTHUBHOIO
pacrnaza); YBEPEHHOE UCIIOJIb30BaHUE 3aKOHOB
M 3aKOHOMEPHOCTEH NpHu aHamu3e (PU3UUYECKHX SIBICHUU
Y TIPOLIECCOB;

I[IP6 6. BnageHue OCHOBHBIMM METOJAMH HAay4HOI'O
MIO3HAHUS, UCIIOJIb3YEMBIMH B (PU3UKE: IPOBOJIUTH MPSIMbIE U
KOCBEHHbIE H3MEpPEeHHs (U3UYECKUX BEJIWYHMH, BBIOMpas
ONTUMAJIBHBIA CHOCO0 U3MEPEHUs] M UCHOJb3Ysl U3BECTHBIE
METO/ABl OLEHKHM IIOIPEIIHOCTEN HW3MEpPEHUN, IPOBOJIUTH
UCCIICIOBAaHME  3aBUCHUMOCTEH  (U3MUECKUX  BEIMYMH
C MHCNOJNb30BaHHEM NPSIMBIX H3MEpPEHUH, OOBACHATH
MIOJIyYeHHbIE PEe3yJbTaThl, UCMONb3Yys (PU3HMUECKUE TEOPHH,
3aKOHBI M TOHATHUSA, U JeNaTh BBIBOJBI, COOJIIOIAaTh MpaBUiia
O0e3omacHOro TpyAa TNpU TPOBEIEHUHM HCCIEIOBAHUMN
B paMKax ydeOHOro DJKCIepUMEHTa U  y4deOHO-
HCCIJIEIOBATENBCKON  ACSITEIBHOCTH C  HCIIOJIB30BAHUEM
U(POBBIX H3MEPUTENBHBIX YCTPOMCTB U J1a0OPAaTOPHOIO
000py10BaHuUS; c(OpMHPOBAHHOCTh IIpEICTaBICHUN
0 METO0/1ax MOJYYEHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM,
ITP6 7. ChopMupoBaHHOCTb YMEHHs pellaTh pPacyeTHbIE
3a/1auu ¢ SBHO 33JaHHON (PM3UYECKON MOJIETBIO, UCTIOIB3YS
¢u3nyeckue 3aKOHBI M IPHUHLMUIBI, Ha OCHOBE aHalIM3a
YCIIOBUS 33/1a4d BBHIOMpATh (PU3MUECKYIO MOJEINb, BBIICIATH
¢u3nyeckre BEJWYMHBI U (HOPMYJIbI, HEOOXOJUMBIE IS €€
pellieHus, MPOBOJAUTH pPAcUYeThl W OIEHUBATh PEaJbHOCTh




MOJIyYEHHOTO 3HAa4YeHHs (U3NYECKOH BEITMYMHBI; pEIIaTh
KayeCTBEHHbIE 3ajauy, BbICTpanBas JIOTHYECKHU
HEIIPOTUBOPEUYUBYIO ILEMIOYKY PACCYKICHHU C OIOpPOM Ha
U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKHUE SIBICHUS

OK 02. Mcnonws3oBaTh
COBpEMEHHBIC CPEJICTBA TTOKCKA,
aHaJM3a ¥ HHTePIPETAIUU
nHpopManuu, u
MH(POPMAIIMOHHBIC TEXHOJIOTUU
JUTSL BBITIOJTHEHHMS 3314
npoheCCuOHATLHON
JeSTSILHOCTH

JIMYHOCTHBIE PE3YJbTATHl JIOJIKHBI
LIEHHOCTH Hay4YHOT'O IO3HAHMS:

- c(pOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH M OOILIECTBEHHOM
NpakTUKA,  OCHOBAHHOTO  Ha  JHAJOre  KYJIBTYD,
CHOCOOCTBYIOLIETO ~ OCO3HAHUIO  CBOEro  Mecra B
HOJIMKYJIBTYPHOM MHUPE;

- COBEPLICHCTBOBAHUE S3bIKOBON U YMTATEIIBCKOM KYJIbTYPbI
KaK CpeACTBa B3aUMOJICHCTBUS MEXIY JIOABMU M MTO3HAHUS
MUDA;

MertamnpenMeTHble  pe3yibTaThl  JIOIDKHBI  OTPaXKaTh:
OBnajieHne yHUBEPCAIbHBIMU Y4EOHBIMU IO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTta ¢ uHpopmarmei:

- BIAIETh HAaBBIKAMH TMOJNyYeHHWs WHPOpMANUU U3
UCTOYHHKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATh
MOWCK, aHAJM3, CHUCTEMATH3alMI0 ¥ HHTEPIPETAIIUIO
MH(OPMALIUU Pa3IMYHBIX BUJOB U (POPM MPECTABICHHUS;

- co37aBaTh TEKCTHl B pPa3IMYHBIX (popMaTax ¢ ydeTom
Ha3HaueHUs] UHPOPMALMU U LEJIEBOM ayauTOpUH, BHIOMpas
ONTUMAITEHYIO (POPMY MPECTABICHHS U BU3YaTTU3aIIHH;

- OLICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb HH(OpPMAIUH,
€e COOTBETCTBHE TMPABOBEIM M  MOPATHHO-3TUYCCKHM
HOpMaM;

- WCTIOJIh30BATh

U KOMMYHHKAIIMOHHBIX

OoTpaXaTb B YaCTH

cpencTaa MH(OPMAIIMOHHBIX
TEXHOJOTHMIl B pEUICHHH

I[IP6 5. VYmeHue y4uTHIBaTH TPAHUIBI NPUMEHEHHUS
U3YyYEHHBIX (U3NYECKUX MOJIeJIeH: MaTepuanbHas TOUKa,
WHEpLUalibHas CHUCTEMa OTCYETA, MJICAIBHBIM Ta3; MOJCIH
CTPOEHHUS Ta30B, XXHUAKOCTEH W TBEPABIX TeEJ, TOYCUYHBIN
JIIEKTPUYECKUIN 3aps, AlepHas MOJENb aTOMAa, HYKJIOHHAas
MO/I€JIb aTOMHOT'0 Si/ipa MPH pelieHNH (HU3NYecKux 3a/1ad;
ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MTO3UITUU TIO
OTHOILEHHIO K (pu3nueckoit HHPpOpMaLUK, OJyYaeMoil U3
pa3HBIX HCTOYHUKOB, YMEHHI UCTIOIH30BaTh U (POBEIE
TEXHOJIOTHH JUIsl IOUCKA, CTPYKTYpPUPOBAHUS,
MHTEPIPETAINU U MIPEICTaBICHHS YIeOHON 1 HAyYHO-
HOMYJIIPHOI UH(OPMALMK; Pa3BUTHE YMEHUI KPUTHUECKOTO
aHaJIM3a MoJiy4aeMoil uHpopmanuu




KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3ALMOHHBIX
3aa4 ¢ COOJIIOICHHEM TPeOOBaHMI SPTrOHOMHKH, TEXHHKH
0e30MacHOCTH, TUTUEHBI, PECypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€301aCHOCTH;

- BJIQJICTh HAaBBIKAMH PACIIO3HABAHUS U 3alIUTHl HHPOPMAIIUH,
HH()OPMAITMOHHON 0€30MMaCHOCTH JIMIHOCTH

OK 03. [InmanupoBats 1
peann30BbIBaTH COOCTBEHHOE
npodeccuoHansHOe U
JUYHOCTHOE Pa3BUTHE,
MpeNPUHIMATEIBCKY IO
JeSTEIILHOCTD B
npodeccuoHabHOU chepe,
MCIIOJIb30BaTh 3HAHUS T10
(buHaHCOBOW T'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUsIX

JIn4HOCTHBIE pe3yNbTaThl JOJDKHBI OTPaKaTh B YacTH
JTyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

- CIIOCOOHOCTb OLIEHMBAaTh CHUTyallMI0 M NPUHUMATh
OCO3HAHHBIE PELICHHs, OPUEHTUPYSICh Ha MOPAIbHO-
HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HAHME JIMYHOI'O BKJAJ B IIOCTPOCHHE YCTOMYMBOIO
Oyay1uero;

MeranpeamerHple  pe3yJbTaTbl  JOKHBI  OTPAXKaTh:
OBnazneHne yHUBEPCAIBHBIMU PETYISTUBHBIMU JEHCTBUAMMU:
a) caMOOpTaHHU3aIUs:

- CaMOCTOATENIBHO  OCYLIECTBIIATH  I[03HABATEIbHYIO
JIESATEIbHOCT, BBISIBIIATD po0GJIEeMBlI, CTaBUTH
U (hopMyIHpOBaTh COOCTBEHHBIE 331a4l B 00pa30BaTeIbHON
JIEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

- CaMOCTOSITEJIbHO COCTAaBJIATH IJIAaH PEIIEHUs MpoOIeMbl
C  YYyeTOM  HUMEIOLIUXCS  PEecypcoB,  COOCTBEHHBIX
BO3MOYKHOCTEH U IIPEANIOYTECHMUIA;

- 1aBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

-paciupATh paMKH y4eOHOT0 IpeaMeTa Ha OCHOBE JIMYHBIX
IIPEATNIOYTEHU;

- JlenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBAThH €ro, OpaTh
OTBETCTBEHHOCTH 3a PEUICHUE;

-CcII0co0CTBOBATh (DOPMUPOBAHHIO M MPOSBICHUIO HTMPOKON
SPYAUIMH B pa3HbIX 007aCTIX 3HAHUM, TOCTOSHHO MOBBIIIATH
CBOM 00pa30BaTeNIbHBINA U KYJIBTYPHBIH YPOBEHB;

ITP6 9. ChopmupoBaHHOCTh COOCTBEHHOM MO3UIIUHU T10
OTHOIIEHHIO K (pr3nueckort HHPOPMAIUH, ITOTydaeMoi 13
pa3HbIX UCTOYHUKOB, YMEHUH HCIOIB30BaTh IU(PPOBHIE
TEXHOJIOTUH IS TTOUCKA, CTPYKTYPUPOBAHMUS,
MHTEPIIPETAIMH U TIPEJCTABICHUS yUeOHOU U HAYyYHO-
MOMYJIIPHOI MH(OPMAINK; Pa3BUTHE YMEHUI KPUTHUECKOTO
aHalM3a Mnoyry4aeMoil uupopmanuu
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0) CaMOKOHTPOJIb!

UCIOJIb30BaTh NpUEMbl pe(IeKCUU I OLIEHKU CUTYyallUH,
BbIOOpa BEPHOT'O PEIICHUS;

- yMEThb OLIEHUBaTb PUCKHM M CBOEBPEMEHHO NPUHHMATh
peICHUS IO UX CHUIKCHUIO;

B) SMOLIMOHAJIbHBIN UHTEIIJIEKT

- CTPEMIJICHHUEC K OOCTHIKCHUIO LCJIM MU YCIICXY, OIITHUMU3M,
UHUIMATUBHOCTh, YMEHHE AEHCTBOBATH, UCXOMAS U3 CBOUX
BO3MOKHOCTEI;

- CIIOCOOHOCTb MOHUMATh HMOLMOHAIBHOE COCTOSHUE

JIpYTUX, Y4HTHIBATH ero pu OCYLLECTBIICHUHN
KOMMYHHUKAIlMM,  CIOCOOHOCTH K  COYYBCTBHIO U
COIEPEKUBAHUIO;

- CIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C APYTUMH
JIOIbMU, 3a00TUTHCSI, TIPOSIBIISATH UHTEPEC U pa3peliaTh
KOH(JIUKTBI

OK 04. DdpdexTuBHO
B3aMMO/JIeHICTBOBATh U PabOTaTh
B KOJUICKTHBE U KOMaH/Ie

JIMYHOCTHBIE PE3yJbTaThl JIOJDKHBI OTpakaTh B YacCTH
[ICHHOCTH HAYYHOTO ITO3HAHHMS:

- OBJIaZICBAaHHWE HAaBBIKAMH Y4eOHO-HCCIIEA0BATEIIBLCKOM,
MIPOCKTHOMN M CONMAIBHOM JeSITeTbHOCTH;

MertanpeaMeTHbIe  pe3ysibTaThl  JO/KHBI  OTPaXKaTh:
OgnaneHue YHHUBEPCATbHBIMU KOMMYHUKATHBHBIMH
NEUCTBUSIMU:

0) coBMeCTHasl e TENbHOCTD:

- NMOHMMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHON
Y MHIUBUIYyAJILHOU PabOTHI;

- BBIOMPATh TEMAaTHKy W METOJbI COBMECTHBIX IEHCTBHI C
YUETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaKIOTO WieHa
KOJIJICKTHBA,

I1P6 10. OBnagenue ymMeHUsIMU padOTaTh B TpyIIIe

C BBINOJIHEHUEM PA3JIMUHBIX COLUAIBbHBIX POJIEH,
IUTAHUPOBATh pabOTy IPYIIIbL, PALIMOHAIBHO PACIPEIEISTh
JIESTEIBHOCTh B HECTAHJAPTHBIX CUTYalUsAX, a€KBaTHO
OILICHMBATh BKJIAJl KaX0T0 U3 yYaCTHUKOB TPYTIIIbI

B PELICHNE pacCMaTPUBAEMOI TPOOIIEMBI
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- IpUHMMATh  [E€JIM  COBMECTHOW  JAEATEIBbHOCTH,
OpraHU30BBIBATh

U KOOPAMHUPOBATH JEWUCTBUA 1O €€ JOCTHKEHUIO:
COCTaBJIATh IUIAH JIEHCTBUH, paclpenensaTbh poJid C y4eToM
MHEHUH YYaCTHHKOB, OOCYXIaThb pe3yJIbTaThl COBMECTHON
paboTHI;

-OLIEHMBAaTh Ka4E€CTBO CBOETO BKJIAJa U KaXI0T0 YYaCTHHKA
KOMaHJIbl B OOUmMH pe3yapbTaT MO pa3pabOTaHHBIM
KPUTEPHSIM;

-fpeJyiaraTb HOBBIE NPOEKThI, OLIEHUBATh WUJEH C MO3ULUHU
HOBU3HBI, OpPUTMHAJIBHOCTH, IPAKTUUYECKOH 3HAYUMOCTH;
KOODJMHUPOBaTb M  BBINOJHATH pPabOTy B  YCIOBHSX
peayibHOTO, BUPTYaJIbHOI'O u KOMOMHHMPOBAHHOIO
B3aUMO/ICICTBHUS;

-OCYLLECTBJISATh TO3UTHUBHOE CTPATETMYECKOE IIOBEJICHUE
B pa3MuYHBIX CHUTyalUsX, MpPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh NHUIIUATUBHBIM.

OBnajieHne YHUBEPCATbHBIMU PETYISTUBHBIMU JIEHCTBUSAMU:
T) IPUHATHE ce0s U IPYTUX JIOACH:

- NPUHMMATh MOTUBBI M apryMEHThl JOPYTUX JIOJEH mpu
aHaJIM3€ Pe3yJIbTAaTOB JIEATEIbHOCTH;

- IpU3HABaTh CBOE IIPABO U MIPABO APYTHUX JIFOJIEH Ha OMINOKHY;
- pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUHI
JPYroro 4ejoBeKa

OK 05. Ocy1iecTBasiTh yCTHYIO
Y TUCHMEHHYI0 KOMMYHHKAITUIO
Ha TOCY/IapCTBEHHOM SI3bIKE
Poccniickoit denepanuu ¢
y4eToM 0coOeHHOCTeN

JIMYHOCTHBIE pe3yNbTaThl JOJDKHBI OTPaXKaTh B YacTH
ACTETHYECKOIO BOCITUTAHHUS:

- 3CTETHIECKOE OTHOIIIEHUE K MHUPY, BKITIOYAs 3CTCTUKY ObITa,
HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, TpyHa
1 OOIIECTBEHHBIX OTHOIICHHI;

B 00J1aCTH MAaTPUOTUIECKOTO BOCIIUTAHUS MTPOSIBIISATH:

I1P6 1. ChopmupoBaHHOCTH IPEACTABICHUN O POJIU

U MecTe (PU3UKU U aCTPOHOMHUH B COBPEMEHHON HayYHOU
KapTUHE MHUpPA, O CUCTEeMOOOpa3yomie posn Gu3nku

B Pa3BUTHU €CTECTBEHHBIX HAYK, TEXHUKU

Y COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJI€ POCCUMCKUX

1 3apyOEKHBIX YUCHBIX-(DM3UKOB B PA3BUTHE HAYKHU;
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COLIMAJIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

-[IEHHOCTHOE OTHOILIEHHE K T'OCYJapCTBEHHBIM CHUMBOJIAM,
HMCTOPUYECKOMY W TPUPOJHOMY HACJIEAUI0, MaMATHUKAM,
TpaguuusaM HapoaoB Poccuu, noctrxkenusim Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIE;

MeramnpenMeTHble  pe3yibTaThl  JIODKHBI  OTPaXKaTh:
OBnanenue YHUBEPCATbHBIMU KOMMYHHUKaTUBHBIMU
JICUCTBUSIMU:

a) oOmeHue:

- OCYILIECTBJIATh KOMMYHHKAIIMX BO BCeX cepax KU3HU;

- pacmo3HaBaTb HeBepOaJbHBIE CpEICTBA  OOIICHUS,
NOHMMATh 3HAYEHHE COIMAJIBHBIX 3HAKOB, PACIO3HABATH
MOPEINOChUIKM  KOH(MJIMKTHBIX CUTyallMd W CMSr4aTh
KOH(JINKTHI;

- Pa3BCpHYTO U JIOTUYHO U3JIaraTb CBOXO TOYKY 3pCHUSA
C MCITOJIb30BAHUCM SA3BIKOBBIX CPCACTB

MOHMMaHKEe (PU3NIECKOH CYIIHOCTH HAOIIOIaeMbIX SBJICHUN
MHKpPOMHPA, MAKPOMHpPA U MEraMHUpa; TOHUMaHNE POJIH
aCTPOHOMHUU B MPAKTHYECKON JCITEIHHOCTH YEJIOBEKa

U JTAJIbHEWIIEM HayYHO-TEXHUYECKOM Pa3BUTHHU, POJIH
¢u3uku B GOPMHUPOBAHUU KPYro30pa v (HyHKIIHOHATEHON
IPaMOTHOCTH YeJIOBEKA JUIS PELICHUs TPAKTUYECKHUX 3a/1a49

OK 07. ConencTBOBaThH
COXPaHEHUIO OKPYKaroLIel
cpenbl, pecypcocOepeRkeHuIo,
MPUMEHSITh 3HaHUsI 00
M3MEHEHHMHU KJIMMaTa, IPUHLUIIBI
OepeKJIMBOTO MPOU3BOCTBA,

3¢ (HeKTHBHO AeCTBOBATH B
YpEe3BBIYAIHBIX CUTYAIHSIX

JInyHOCTHBIE PpE3YyJIbTATHl JIOJKHBI
HKOJIOTMYECKOTO BOCIIUTAHUS:

- c(hopMUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYPbI, TOHUMAaHUE
BIUSHUS  COLIMAJIbHO-KOHOMMYECKHUX  TIPOIECCOB  Ha
COCTOSTHUE MPHUPOAHOM U COLMAIBHOM CpEnbl, OCO3HAHUE
100aTBHOTO XapaKTepa HKOJIOTHUECKUX TTPOOIeM;

- INIAHUPOBAHHUE U OCYILLIECTBJICHNE IEHCTBUI B OKPY KAIOLIEN
cpele Ha OCHOBE 3HAaHMS LEJNEeW YCTOMYMBOIO pa3BUTHUSA
4eJI0BEYECTBA;
AaKTUBHOE  HENpUsTHE
OKpYXaroIlIeH Cpeae;

- QAKTHBHOE HENpHUATHE JIEUCTBUH,
OKPYXaIOIIEH Cpeae;

OTpaXaTb B YaCTHU

JNIEUCTBUM, TMPUHOCIIINX  Bpexd

IMPUHOCAIINX BPEA

I1P6 8. ChopmMHupOBaHHOCTH YMEHUS TPUMEHSTh
MOJTyYEHHBIC 3HAHUS JUTsI O0BSICHEHUS YCIOBHUI MPOTEKAHMS
(bu3NYECKUX SIBICHUN B IPUPOJIE U JIJISI IPUHSATHS
MPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HU

IUTst obecriedeHus: 6€30MacHOCTH Ipu oOpalieHuu

¢ OBITOBBIMU TTPUOOPAMU U TEXHUYECKUMHU YCTPONUCTBAMH,
COXPaHEHHUS 3I0POBbS U COONIOICHUS HOPM HKOJIOTUYECKOTO
MOBE/ICHUS B OKPYIKAIOLIEN CpEE; TOHUMAHNE
HEO0OXOIUMOCTH MTPUMEHEHUS JOCTUKEHUN (DU3UKU

Y TEXHOJIOTHI T pallMOHAIBHOTO MTPUPOAOIIOIb30BAHUS
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- YMEHHE NIPOTHO3UPOBATH HEOIATONIPUSITHBIE
9KOJIOTMYECKHE MTOCIEACTBYS IPEANIPUHUMACMBIX IEHCTBUM,
IIPEAOTBPALATh UX

[IK 1.2. OcyiiecTBasiTh
MOJITOTOBKY K UCIIOJIb30BAaHUIO
MHCTPYMEHTa U OCHACTKH IS
paboThI Ha TOKAPHBIX CTAHKAX C
MIPOrPaMMHBIM YIIPABIIEHUEM B
COOTBETCTBHH C MTOJIYICHHBIM
3aJlaHueM (BKJIIOYas
M3TOTOBJICHUE MPOOHOM eTanun
Y KOHTPOJIb NTapaMeTPOB)

- IOHUMATh a3bl FKCIUTyaTallIl 000PYI0BaHUSI PA3IMYHbIX
BUJIOB;

- OBJIaJICHUE HABBIKAMHU BBITIOJIHEHUSI COOPKU 2JIEMEHTOB
KOHCTPYKIIUU CTAHKOB;

- IOHUMATh HEOOXOAUMOCTb IIPOBEPKU PAOOTOCIIOCOOHOCTD
Y HCIIPAaBHOCTH 000PYIOBaHUS M HHCTPYMEHTA;

- OCHOBBl TEOpUM pE3aHHUs METAIJIOB B
BBITIOJIHSAEMON paboThI;

- o011Me CBeIeHUS MPOEKTUPOBAHUS TEXHOIOIMYECKHX
IIPOLIECCOB

npezaenax
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2. CTPYKTYPA M COJAEP)KAHUE YYEFHOM TUCIUITIINHBI

2.1. O6beM yueOHOM MUCIMUIUIMHBI M BUBI YI4€OHOH PabOThI

Bua yueOHoii padoThI

O0BeM B yacax

O01beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHUTITTHHBI 178
OcHoOBHOe cojiep:KkaHue 122
B T.4.

TEOPETUYECKUE 3aHATHUS 74
1abopaTOpPHBIE 3aHATHS 36
MPaKTUYECKHUE 3aHATUS 12
IIpodeccnonanbHO OpMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue 42
MPUKJIAJTHOI0 MOIYJIfA)

B T.u.

TEOpEeTHIECKOoe 00yIeHIe 18
nabopaTopHBIC 3aHATHUSL 24
Koncyabranun 6
ITpomesxkyTouHas aTTeCTAMSI- IK3aMeH 8




2.2. TemaTn4eckuii IJIaH U cOiepKaHue Y4eOHON AUCHHMIIINHBI

H3MCpCHI/IC MT'HOBEHHOM CKOpPOCTH. HccnenoBaHue COOTHOIICHMS MCKAY IYTAMU, HpOfII[CHHLIMPI

TEJIOM 3a MOCJeI0BaTeNIbHbIE paBHbIE MPOMEXKYTKH BPEMEHH ITPH PAaBHOYCKOPEHHOM JIBUYKEHUU C

HaumeHnoBanue Coaeprxanue yueOHOro MaTteprasa (0CHOBHOe U NPogecCHOHATBHO OPMEHTHPOBAHHOE), O0bem yacoB, B ®opmupyemble
pa3esI0B U TeM JIa00paTOPHBIE U MPAKTHYECKUE 3AHATHS, IPUKJIAAHON MOAYJIb (IIPH HAJIMYHH) TOM 4YHCJIe B KOMIIETCHIIUH
popme
NPaKTHYECKOM
NOATOTOBKH
1 2 3 4
Pa3nes 1. ®u3nka u MeTobl HAYYHOI'0 TO3HAHMS 2
Tema 1.1 Conep:xaHue yueOHOT0 MaTepuasia 2 OK 03
Beenenne ®usnka - Hayka o npupone. Hayunele Meroasl NO3HaHUS OKpykaromero mupa. Poub 1 OK 05
JKCHEpUMEHTa M TEOpUHM B TMpOLECCe MO3HAHUSA MNPUPOJAbL. OKCIEPUMEHT B (HU3HUKE.
MopenupoBanue (HU3NIECKHUX SIBICHUI U TIPOIIECCOB.
Hayunble runote3sl. ®@u3nyeckue 3aKOHbI U TEOPUM. ['paHUIBI NMPUMEHUMOCTH (PU3HMUECKUX 1
3akoHOB. [IpuHnmn coorBercTBus. Pomp m Mecto ¢(usukm B (HOpMUPOBAHMHM COBPEMEHHOMN
HAy4HOU KapTUHBI MUPA, B IPAKTUYECKOU JESITEIbHOCTH JIOACH
Pasznen 2. MexaHuka 18
Tema 2.1 Conep:xanue yueOHOro MmaTepuaJjia 5
Kunemarnka Mexannueckoe JBuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOr0 IBUKeHus1. Cuctema oTcuera. 1
TpaexTopus. [lepemerienue, CKOpocTb (CpeqHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE 1
MaTepUaIbHOW TOYKH, UX MPOEKIMH Ha OCHU CHUCTeMBbl KoopauHaT. ClokeHue NepeMelieHni 1
CJI0’KEHUE CKOPOCTEN. OK 01
PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMpsAMOJUHEHHOE ABWXKeHue. ['paduku 3aBUCHMOCTH 1 OK 02
KOOpJAMHAT, CKOPOCTH, YCKOPEHMsI, IIyTH M NEPEMEIIECHNUS MaTEpPUAIBbHOM TOYKM OT BPEMEHH. OK 04
CBo00OoOIHOE TTafeHHE. OK 05
Yckopenue cBoOoiHOrO najgeHus. KpuponuneitHoe nBuxkeHue. J[BrxkeHne MaTepruaabHOU TOUKH 1 OK 07
10 OKPY>KHOCTH € IOCTOSTHHOW MO MOJAYJII0 CKOPOCTBIO.
VYrioBas CKOpoCTh, IMHEHHas ckopocTh. Ilepros u yactora obpamienus. LleHTpocTpemuTenbHoe 1
YCKOpEHHUE
IIpakTHyeckune 3aHATHSA 1
IMpakTrueckue pabOTHI: 1

15




HAyaJIbHOM CKOpPOCThIO, paBHOM Hym0. M3ydyeHue NBUIKEHHS IIApUKa B BSI3KOM >KUIKOCTH.
W3ydenune qBMXeHUs Tena, OpPOIICHHOTO TOPU30HTAIBHO.

TexHuueckue ycTpoWCTBa M NPAKTUYECKOE IMPUMEHEHHE: CIUJIOMETp, JBHKEHUE CHApPSIOB,
LENHbIE U PEMEHHBIE nepenadd. TeXHMYEeCKHe YCTPOMCTBA M IPAKTHUYECKOE INPUMEHECHUE:
MOAIIUITHUKY, IBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB. TeXHUUYECKHE yCTPONUCTBA U IPAKTUYECKOE
IIPUMEHEHHE: TOJIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB

Tema 2.2
JnHamuka

Conep:xanue y4eOHOT0 MaTepuaJjia

[Ipunmun otHocutenbHocTy [Manmumnes. IlepBwiii 3axkoH HbroToHa. MHepuuanbHble CUCTEMBbI
orcuera. Macca tena. Cuna. Ilpunmun cynepnosunuu cui. Btopoit 3akon HerloTona miis
MaTepuaibHOW TOYKH B MHepruaiabHOM cucteme otcuera (MCO). Tperuit 3akoH HeroToHa st
MaTepualbHBIX TOUECK.

3akoH BceMupHOTo TaArorenus. Cuna Tspkectu. [lepBas kocmuueckas ckopocTs. Cuiia ynpyrocT.
3axoH ['yka. Bec tena. Tpenue. Busbl TpeHus (I0KOs, CKOJIbKEHUS, KAUEHUs).

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUSI CKOJIBXKEHHUS U cujia TpeHus nokos. Koaddumuent
Tpenus. Cuia COMPOTUBIICHUS MPHU JIBIKEHUU TeJla B KMAKOCTH WM Taze. [loctynarensHoe u
BpallaTelbHOE JBI)KEHHE aOCONIIOTHO TBEPAOro Teina. MOMEHT CHIIbI OTHOCUTEIIBHO OCHU
BpanieHus. [1nedo cuibl. YcnoBus paBHoBecus TBepaoro tena B UCO

IlpakTH4yecKkue 3aHATUSA

HpaKTI/I‘leCKI/IC pa6OTLII HSy‘leHI/IC JBHXXCHUA 6pyCKa 10 HaKJIOHHOM IIOCKOCTH Iona HeﬁCTBHCM
HCECKOJBKMX CHII. TeXHu4Yeckue yCTpOﬁCTBa U HOPAaKTHYCCKOC MPHUMCHCHUC. MOAIIMITHHUKH,
ABHUIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

JlabopaTopHble 3aHATHS

JlaboparopHas pabota 1. MccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIINX B MPY>KUHE
Y PE3UHOBOM 00pasiie, OT uX aedopmaIuu.

JlaboparopHasi pabota 2. VMccnenoBanue ycioBUN paBHOBECHSI TBEPJOTO Tella, UMEIOLIETO OCh
BpalCHU

Tema 2.3
3aK0oHEBI
COXpaHEHHUS B
MEXaHUKE

Conep:xanue yueOHOro MmaTepuaJjia

Mexannueckas pabota u mMoutHocTh. Kunernueckas sHeprus. [loTeHnuanbHas sHeprus. 3akoH
COXpaHEeHUs MEeXaHM4YeCKOW sHepruu. PaboTa CHIIBI TSKECTH W CHIIBI yrpyrocTd. Ilpumenenune
3aKOHOB coxpaHeHus. Mcronb3oBaHne 3aKOHOB MEXaHUKHU U1 OObSICHEHUS IBUKEHHS] HEOECHBIX
T€1 W JUId Pa3BUTHS KOCMHYECKHMX HCCIEIOBAaHUM, TPaHUIBl NPUMEHMMOCTH KJIACCUYECKOMN
MEXaHUKH.
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Nmnynbe marepualbHOM TOYKHM (Tenla), CUCTEMbl MaTepHalbHBIX To4eK. VIMIynbc cUilbl U
M3MEHEHHE UMITYJIbCa Tela. 3aKOH COXpaHeHHsI UMITyJbca. PeakTuBHOE ABIbKeHHe. PaboTa cubl.
MomnocTtb cunbl. Kunertudeckast sHEprusi MaTepruagbHON TOUKH.

Teopema 00 u3MeHeHMH KuHeTH4yeckod sHepruu. llorenHnmanbHas sueprus. [loTeHuumanbHas 1

SHeprus yupyro JaegopMHpoBaHHOW mnpykuHbl. IloTeHnuanbHas 5sHeprus Tena BOIU3U

noBepxHoctd 3emnu. lloTeHnmManpHBIE W HEMOTeHHMANbHble CHIbl. CBsi3b  pabOTHI

HEMOTEHIUAIbHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW SHEpPruu CUCTEMbI Tell. YIpyrue Hu

HEYNPYTUue CTOIKHOBEHUS

IIpakTHYecKHe 3aHATHS 1

[MpakTuveckue pabOTHI: 1

W3yudenue cBsi3u ckopocTeld Tell Impu HeynpyroM ynape. VccienoBanue cBsi3u pabOThl CHUIIBI €

M3MEHEHHEM MEXaHUYECKOM 3HEpIuu Tela.

TexHuueckue ycTpoiiCTBA M NPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KOIEep, HpPYKUHHBIN

MIUCTOJIET, IBUKEHNE UCKYCCTBEHHBIX CITlyTHUKOB U PaKeT.

Vcnonb30BaHue 3aKOHOB MEXAHUKH Ul OOBSICHEHUS! JBM)KEHUSI HEOECHBIX TeJl M JJI pa3BUTHUS

KOCMHUYECKHX HCCIIEOBAHUM, TPaHUIIbI MPUMEHUMOCTH KJIACCHUUYECKOM MexaHuku. Mmwuranus

HEBECOMOCTH

JlabopaTopHble 3aHATHS 2

JIaGoparopHas paborta 3. MccnenoBaHue cBs3M pabOThl CUIIBI C MU3MEHEHMEM MEXaHWYECKOH 1

SHEPruM Tejla Ha IPUMEPE PACTKEHHS PE3UHOBOTO JKI'yTa

JIaGoparopHnas pabora 3. HMccnenoBaHue cBs3M pabOThl CHIIBI C W3MEHEHHEM MEXaHWYeCKOH 1

SHEPrUH TeJla Ha IPUMEPE PACTKEHHs] pE3MHOBOTO JKI'yTa
Pazgen 3. MoJiekyasipHasi pu3uKka U TepMOANHAMHUKA 24
Tema 3.1 Conep:xanue yueOHOT0 MaTepuajia 3
OcHoBBI OCHOBHbBIE TOJOXKEHUS MOJEKYIIPHO-KMHETHUECKOW TEOpHMM M HMX OIBITHOE OOOCHOBAaHME. 1 OK 01
MOJIEKYJIAPHO- BbpoyHnoBsckoe neuxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BELLIECTBA. OK 02
KUHETUYCCKON Mogenu cTpoeHHs Ta30B, KHUIKOCTEH U TBEPABIX TN U 00bICHEHHE CBOMCTB BEIIECTBA HA OCHOBE OK 03
TEOpUH 3THX Mojesei. Macca 1 pa3Mephbl MOJIEKYIL. OK 04

KomnuectBo BemectBa. Iloctosnnas Asoraapo. TemnoBoe paBHoBecue. Temmeparypa u ee 1 OK 05

n3Mepenne. [llkana temnepatyp Llenscua. Mogens uaeanbHoro rasa. OCHOBHOE YypaBHEHHE OK 07

MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UEAIBHOTO rasa.

AOcomtoTHas Temmeparypa Kak Mepa cpeqHell KMHETHYEeCKOM SHEepPruM TEeIJIOBOTO JBHUKEHUS 1

gactuny raza. Illkxama temneparyp KenbBuHa. I'a3oBble 3akoHbl. YpaBHeHue MenzeneeBa-
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Knaneiipona. 3akon JlanbToHa. M30mporeccsl B UAEaIbHOM ra3e ¢ MOCTOSTHHBIM KOJIUYECTBOM
BemiectBa. [ paduueckoe npepacrapieHUe H3OMPOIIECCOB: U30TEpMa, H30X0pa, n3obapa

[IpakTueckue 3aHsATHS

[IpakTryeckue pabOTHI:

H3mepeHne Macchbl BO3jayxa KIacCHOW KomHare. lcciemoBaHue 3aBUCHMOCTH —MEXIY
napamMeTpaMH COCTOSIHHSI Pa3peKEHHOT0 ra3za. TeXHHWYeCKHUe YCTPOWCTBA M IPAKTHYECKOE
HpUMEHEHHE: TepMoMeTp, bapomerp

JlabopaTopHble 3aHATHS

JIaGoparopnast paborta 4. OmnpeneneHue Macchl BO3IyXa B KIACCHOM KOMHATe Ha OCHOBE
U3MepeHui oObeMa KOMHATHI, JaBJICHUS U TEMIIEPATyphl BO3yXa B HEH.

JlaboparopHast pabora 4. OmpeneneHuUe MacChl BO3AyXa B KJIACCHOW KOMHATE€ Ha OCHOBE
U3MepeHui oObeMa KOMHATBHI, JaBJICHUS U TEMIIEPAaTypbl BO3yXa B HEM.

JlaGoparopnast pabora 5. HccnenoBaHue 3aBHCHMOCTH MEXIY IapaMeTpaMH COCTOSHUS
pa3pexeHHoro ra3a

JIaGoparopnast pabora 5. HMccnenoBaHue 3aBHCHMOCTH MEXIy IapaMeTpaMH COCTOSHUS
pa3pexeHHOro rasa

Tema 3.2
OCHOBEI
TEPMOIUHAMUKHU

Conep:xanue yueOHOTo MmaTepuajia

BuyTtpennss sueprus. Pabota u teronepenava. KonumuecTBo TemioTel. Y paBHEHHE TEIJIOBOTO
6ananca. [lepBoeHayao TepMOANHAMUKHY.

Anmabatueiii mpouecc. BTtopoe Hawamo TepmomuHamuku. TemnoBele aBurarenu. KITJ]
TerioBoro asuratens. OxpaHa mpupOIbL.

Tepmoaunamuueckasi cucteMa. BHyTpeHHssI DHEPTUsl TEPMOIMHAMHYECKON CUCTEMBI M CIIOCOOBI
ee u3MeHeHus. KonmndecTBo TemioTel U pabota. BHyTpeHHsIs 23HEpTrHsi 0THOATOMHOTO UAECATBLHOTO
rasza. Bunel Teronepegauu: TEIONpOBOAHOCTh, KOHBEKIIUS, U3IIyYEHHUE.

VYaenbHas TEMIOEMKOCTh BellecTBa. KonmudecTBO TEIUIOTHI mpu Teruionepenade. [lonstue o6
agunabatHoMm mporecce. IlepBeiit 3akoH TepmoauHamuku. [IpuMeHeHHE TepBOro 3aKoHa
TEPMOJUHAMUKH K U30ITPOLIECCAM.

I'padnueckas uHTepnperanus padboTsl raza. Bropoil 3akoH TepMoanHamuku. HeobpaTtumoctsb
npoueccoB B npupoge. TeruoBele MamuvHbl. [IpUHOUIIBI JAEHCTBHS TEIUIOBBIX MAILIKH.
[TpeobOpazoBanus 2HEPTUHU B TEIIOBBIX MamuHax. KoadduimeHTt moie3Horo neicTBUs TEMIOBOK
MaIUHBI.
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Hukn Kapuo wu ero Kkod(pQPUIMEHT TMOJE3HOTO JCUCTBHUS. DKOJOTHYECKHUE TPOOIEMBI
TEIJIOOHEPreTUKUA. TEeXHUYECKHEe YCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: [BUraTelb
BHYTPEHHET'O CrOpaH¥si, OBITOBOH XOJIOIMILHHUK, KOHJAUIIUOHEP

JlabopaTopHble 3aHATHS

JlaGopaTopHas pabota 6. MI3amMepeHue yneapHON TEII0eMKOCTH
JlaboparopHast pabota 6. I3mepeHue yaenbHON TeII0eMKOCTH

Tema 3.3
ArperatHble
COCTOSIHUS
BEIIIECTBA

u (a3oBbIC
Hepexo/Ibl

Conep:xkanue y4eOHOT0 MaTepuaJia

[TapooOpa3zoBanue u koHaeHcanus. lcnapenue u kureHue. AOCONIOTHAsE W OTHOCHTEIbHAs
BJIQ)KHOCTh BO3/yXa.

Haceimennsiit nap. YaenpHasi TeIioTa napooopazoBaHus. 3aBUCUMOCTb TeMIEpaTypbl KUIIEHUS
OT JIaBJICHUS.

TBepnoe Teno. Kpucraminueckue u amopdusie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamubsl. CoBpeMeHHble MaTepuaibl. [1naBineHue u kpucramuinsamusi.

VY nenpHas Temwtora mwiasnenus. CyOimmanuys. YpaBHEHHE TEIIOBOTO OanaHca

ROk RN

[EEN

IlpakTH4YecKue 3aHATHSA

[IpakTuueckast padora: TexHuyeckue ycTpoicTBa M NMPaKTUYECKOE MPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KAJOPUMETP, TEXHOJIOIMM IIOJYyYEHHS COBPEMEHHBIX MaTepHaioB, B TOM YHCIE
HAaHOMAaTEpPHUAJIOB, U HAHOTEXHOJIOTUH

N e T

JlabopaTopHble 3aHTHSA

JlabopaTtopHas pabota 7. OnpeneneHue BIaKHOCTH BO3ayXa
JlaboparopHas padota 7. OnpeneneHue BIAKHOCTH BO3AyXa

RN

Paznen 4. DaexkTpoauHaMuKa

Tema 4.1
DIIeKTpOCTaTUKA

Conep:xanue yueOHOro MmaTepuajia

ol

OnexTpuzanus Ten. DNeKTpuyeckui 3apsia. J[Ba Buaa anekTpuueckux 3apsaos. [IpoBoanukwy,
JUDJIEKTPUKHU U TOITYIIPOBOAHUKH.

3aKOH COXpaHEHHUs DJIEKTPUYECKOro 3apsiiaa. BzammoneiictBue 3apsaoB. 3akon Kyiona.
ToueuHslil 27eKTpUUECKUl 3aps. DIEKTPUIECKOE TOJIE.

HanpsiskeHHOCTB 351eKTpryYecKoro nojis. [IpuHnyn cynepno3sunuy aeKTpudecKux rnoieu. Jlnnunm
HaNPsHKEHHOCTHU 3JIEKTPUYECKOTo 1mosist. PaboTa cuil 31eKTpOCTaTH4ecKOro moJis.

[Torennman. PazHocTe nmoteHManoB. [IpoBOAHUKN U TUAIEKTPUKH B SJIEKTPOCTATUIECKOM TOJIE.
JsnexTpudeckas IPOHULAEMOCTb.

DnekTpoeMKocTh.  KoOHIeHcaTop. DJNEKTPOEMKOCTh IUIOCKOTO  KOHJIEHCATopa. JHEeprus
3apsHKEHHOI0 KOHAEHCAaTopa

IIpakTnyeckue 3aHATHSA

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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N3MepeHne >IeKTpOEeMKOCTH KOHAEHcaTopa. TEeXHMYECKHE YCTPOMCTBA W MPAKTHYECKOE
IIPUMEHEHHE:  DJIEKTPOCKOI,  3JEKTPOMETpP, 3JIEKTPOCTAaTHYECKas — 3alluTa, 3a3eMJICHUE
ANEKTPONpUOOpPOB, KOHAEHCATOP, KOMUPOBAJIbHBIN anmnapar, CTPYHHbII NPUHTED

JlabopaTopHble 3aHATHS 2
JIaboparopHas padota 8. 3mepeHue 31eKTpOEMKOCTH KOHIEHCAaTopa 1
JlaboparopHas pabota 8. 3mMepeHue 3JeKTpOEMKOCTH KOHICHCATOpa 1
Tema 4.2 Coaep:xaHue yueOHOTo MaTepuaJja: 5
[MocrostHHbIi DONEeKTpUUECKUN TOK. YCIIOBUS CYLIECTBOBaHUS 3JEKTpUUECKOro Toka. Mcrounuku toka. Cuna 1
3JIEKTPUUECKUI toka. [TocTtosinubiii Tok. Hanpsioxenue. 3akon OMa Jj1sl ydacTKa LeTu.
TOK. ToKHU B DNEeKTpUYECKOe COMPOTHUBJICHHE. YIENbHOE CONMpoTHUBICHHE BemlecTBa. [locnenoBarensHoe, 1
pa3InYHBIX napajuieibHOe, CMEIIAaHHOE COEAMHEHHE MPOBOJHUKOB. PaboTa 3neKTpuueckoro Toka. 3aKoH
cpenax Jlxoynsa-JIeHna.
MOMHOCTD 3JEKTPUYECKOTO TOKA. DJIEKTPOJABHKYIIAS CHUJIa M BHYTPEHHEE CONPOTUBIICHUE 1
HUCTOYHMKA Toka. 3akoH Oma g TOoJHOM (3aMKHYTOM) ayekTpuueckoi 1enu. KopoTkoe
3aMblKaHuE. DJEKTPOHHAas IPOBOJUMOCTH TBEPABIX METALIOB. 3aBUCUMOCTb CONPOTHBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIIpoOBOAUMOCTb. JJEKTPUYECKUA TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX IYYKOB. 1
[TonynpoBoanuku. CoOCTBEHHAs U NMPUMECHAs MPOBOAMMOCTD MOJIYIPOBOAHUKOB. CBOMCTBA p-
N-nepexona.
[TosnynpoBoAHUKOBBIE TPUOOPHI. DNEKTPUUYECKUI TOK B PACTBOpAX M pacilylaBax 3JIEKTPOIMUTOB. 1
ONEeKTPOIUTHYECKAS  JUCCOLMALMS.  JNEKTPOJIM3.  OJEKTPUYECKHH TOK B rasax.
CaMocTosiTenbHBIA M HECAaMOCTOSTENbHBIN pa3paa. Monnust. [11azma
IIpakTHyeckne 3aHATHSA 1
[IpakTuyeckas pabora: TexHHdYeckHe yCTPOWCTBA M NPAKTHUYECKOE MPHUMEHEHHE: aMIepMeTp, 1
BOJIbTMETD, peocrar, UCTOYHUKU TOKa, AIIEKTpOHArpeBaTebHbIE puoOOoPHI,
3JIEKTPOOCBETUTENBbHBIE PUOOPHI, TEPMOMETP COMPOTHBIIEHUS, BAKYYMHBIN HOJI, TEPMHCTOPHI
1 (OTOPE3UCTOPHI, TOTYIIPOBOTHUKOBBIN U0, FalbBaHUKA
JlabopaTopHble 3aHATHS 6
JIaGopatopHas pabota 9. 3yuyeHue cMeIaHHOTo COEIMHEHUS PE3UCTOPOB. 1
JlabopaTopHas pabota 9. M3ydyeHne CMEIanHOT0 COeAMHEHUS PE3UCTOPOB. 1
JlaGoparopnast pabota 10. M3mepeHue 3IEeKTPOJABMXKYIIEH CHUJIBI HCTOYHMKA TOKA M €ro 1
BHYTPEHHETO CONPOTHUBIIECHUS.
JlaboparopHast pabota 10. M3MmepeHue 3IEKTPOABMKYIIEH CHJIBI HCTOYHMKA TOKA M €ro 1

BHYTPCHHET'O COIMMPOTHUBIICHUS.
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JlabGopaTtopHas pabora 11. HabGmtonenue anexrponausa 1
JlaboparopHas pabota 11. Habmonenue 3neKkTpoin3a 1
Tema 4.3 Conep:xanue y4eOHOT0 MaTepuaJia 5
MarunutHoe noie. [TocrossHHbIE MarHuThHl. B3auMoneicTBHE NOCTOSIHHBIX MAarHuTOB. MarHutHoe mosne. Bekrop 1
DJEKTPOMAarHuTHA MAarHUTHOM WHAYKUUU. [IpUHIMI Cynepno3uuuu MAarHUTHBIX T0J€d. JIMHMM MarHuTHOM
ST MHTYKITHSI. WHYKIIVH.
Kaptuna nuHMii MarHUTHOW WHIYKIUU IIOJIA TOCTOSHHBIX MAarHUTOB. MarHuTHOe moJje 1
MPOBOJHMKA C TOKOM. KapTWHa NWHWI WHAYKIMA MAarHUTHOTO TMIOJIA JUTMHHOTO MPSIMOTO
MPOBOJAHUKA M 3aMKHYTOTO KOJIBLIEBOIO IPOBOAHMKA, KaTymKH ¢ TokoM. OmbIT Opcrena.
B3anmopencTere NpoBOJIHUKOB C TOKOM.
Cuna Amrepa, ee MoyJb U Hampasiienue. Cuna Jlopenna, ee MoayIb U HaripaBieHue. [[Buxenue 1
3apsOKCHHOM YacTUIBl B OJTHOPOJHOM MarHUTHOM mojie. Pabora cunbl Jlopenmna. SIBieHue
ANEKTPOMArHUTHOM UHAYKIMH. [I0TOK BeKTOpa MarHUTHOM MHAYKIIUH.
DNEKTPOABMKYIIAS CHJIa HHIYKIIUU. 3aKOH JJICKTPOMarHuTHOW nHAyKImu Papanes. Buxperoe 1
ANEKTPUYECKOE ToNie. DIEKTPOJBIKYIIAs CHJIA HHIYKIUU B MPOBOAHHUKE, BUKYIIEMCS
IIOCTYNATEJIBHO B OAHOPOIHOM MarHuTHOM noJe. IIpasuno Jlenna.
NuaykTuBHOCTG. SIBIEHHE CaMOMHIYKUMHU. DIEKTPOABMKYIIAS CHUIa CAMOMHIYKIIMH. DHEPrus 1
MarHMTHOTO TIOJIsl KATYIIKH C TOKOM. DJICKTPOMArHUTHOE T0JIC
IIpakTHYecKne 3aHATHS 1
[IpakTnueckas pabora: TexHudyeckue yCTpOICTBa M MPAKTHUYECKOE MPUMEHEHHUE: MOCTOSHHBIE 1
MarHlThl, DJICKTPOMATHUTBI, JJICKTPOABHUTATENb, YCKOPHUTEIW JJIEMEHTApHBIX  YaCTHII,
WHIYKIIMOHHAs TIeYb
JlabopaTopHble 3aHATHS 4
JlabopaTtopHas pabota 12. UccnenoBanue ASMCTBUS MTOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM. 1
JlaboparopHas pabdota 12. MccrnenoBanue qeiCTBUS MOCTOSIHHOTO MAarHUTa Ha paMKy C TOKOM. 1
JlabopaTtopHas pabota 13. N3yuenue sBiieHUs JIEKTPOMArHUTHOW UHTyKIIHS 1
JlaboparopHas pabdota 13. M3yueHue siBneHUs JIEKTPOMAarHUTHON MHAYKIHUS 1
Pa3nen 5. Kosieoanus u BOJIHBI 22 OK 01
‘ Cojaep:xkaHue y4eGHOro MaTepuaJia 3 OK 02
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Tema 5.1
MexaHnueckue u
3JIEKTPOMArHUTHBI
e KoJieOaHus

KonebarenpHas cucrema. CBOOOAHBICE MEXaHHUECKHE KoJjieOaHUs. ['apMOHHMUYeCKHe KoJieOaHUsI.
[lepuon, yacrora, amrmutyga u ¢aza koneOanuit. [IpykuHHBIM MasTHUK. MareMaTudecKuit
MasiTHUK. YpaBHEHUE rapMOHHUYECKUX Kojebanui. [IpeBpaiienne sHEpruu Mpu rapMOHUYECKUX
KOJICOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJEOAaHHSA B  UICATBHOM
KOJieOaTeIbHOM KOHType. AHaJorus MEXIy MEXaHWYECKUMH U  DJIEKTPOMATHUTHBIMU
kosnebOanusmMu. @opmyna TomcoHna. 3akoH coXpaHEHHs] SHEPTUU B HAEaIbHOM KOJIeOaTelIbHOM
koHutype. llpencraBnenue o 3aryxarommx KojeOaHUsX. BBIHYXJIEHHbIE MEXaHUYECKUE
koseOaHus. Pezonanc.

BeiHyX)neHHBIE dJeKTpoMarHUTHBIE KojeOanws. Ilepemennbli TOK. CHHYCOMIAIBHBIN
IIEpEMEHHBII TOK. MOLTHOCTB IEPEMEHHOI0 TOKA. AMIUIMTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUIIbI
ToKa U HanpspkeHus. Tpancdopmarop. [IpousBoacTBo, nepenaya u noTpediieHne AMEKTPUIECKON
SHEPTUH. OKOJOTUYECKHE PHUCKA TPHU TPOU3BOJACTBE IJIEKTpUUECKO »sHepruu. KynbTypa
HCII0JIb30BaHHUSI 3JIEKTPO3HEPTUHU B IOBCEIHEBHOM KU3HU

IlpakTH4YecKkue 3aHATHSA

HpaKTI/I‘leCKaﬂ pa60Ta: TexHuueckue YCTpOfICTBa H IIPAKTUYCCKOC IIPUMCHCHUC! SHCKTpI/I‘IeCKI/Iﬁ
3BOHOK, I'CHECPATOP HCPEMCHHOI'O TOKA, JIMHUH JJICKTPOIICpCaad

JlabopaTopHble 3aHSTUSA

JIaGoparopHnas pabora 14. VccienoBaHue 3aBUCUMOCTU NEPHOAA MajbIX KosieOaHUH rpy3a Ha
HUTH OT JJIMHBI HUTH U Macchl Ipy3a.

JIaGopatopHas pabota 14. VccienoBaHue 3aBUCUMOCTH NEpPHOAA MajbIX KosieOaHUH rpy3a Ha
HUTH OT JJIMHBI HUTH U Macchl Ipy3a.

JIaGoparopHas pabora 15. MccnenoBanue mepeMEHHOro TOKa B IIETIM U3 MOCIENIOBATEIbHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyIIKH U pe3rucTopa

JIaGoparopHas pabora 15. MccnenoBanue mepeMEHHOro TOKa B IIETIM U3 IMOCIENI0BATEIbHO
COEJIMHEHHBIX KOHJIEHCATOPa, KaTYIIKU U pe3rucTopa

[EEN

Tema 5.2
Mexanndeckue 1
3JIEKTPOMAarHUTHBI
€BOJHBI

Conep:xanue y4eOHOTro MaTepuaJia:

w

MexaHnueckue BOJIHBI, yclIOBUSl pacrpocTpaHeHus. Ilepuon. CkopocTh pacnpocTpaHEHUS M
mnuHa BosiHBL.  [lomepeuHble M THpojosibHBIE BOJNHBL. MHTepdepeHuMs U audpakuus
MEXaHUYECKUX BOJIH. 3ByK. CKOPOCTh 3BYKa.

I'poMKkoCTb 3ByKa. BricoTa ToHa. TeMOp 3ByKka. DJIeKTpOMarHUTHBIE BOJIHBL. Y CIIOBHS U3ITYUYESHHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus BeKTopoB E, B, v B 2IeKTpOMAarHuTHOM BOJIHE.
CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPa)XCHHE, MpPEJOMJICHHE, MOJsApU3auus, JUQpakuus,
uHTepPepeHIus.

OK 04
OK 05
OK 07
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CkopocTh 3nekTpoMarHUTHBIX BOJH. [llkama snekTtpomarHUTHBIX BOJH. IIpuMenenue
OJICKTPOMArouTHBIX BOJIH B TCXHUKC U 6LITy. HpI/IHI_II/IHBI paaruoCBiA3M W TCICBUACHUS.
Panuomnoxkaiusi. DIeKTpOMAarHUTHOE 3arpsi3HEHUE OKPY KaIoIIel cpebl

HpaRTn'{ecmle 3AHATHSA

[TpakTrueckas padota: TexHUUECKHE YCTPOUCTBA M MPAKTHYECKOE MPUMEHECHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IMarHOCTHKA B TEXHUKE M MEAUIIMHE, pajgap, paaIuonpuéMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-neun

Tema 5.3
Ontuka

Coaep:xanue yueOHOro MaTepuaJja:

I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacpocTpaHeHUE CBeTa B OAHOPOJHOU cpene. JIyu
cBeTa. ToueyHblil HCTOYHUK cBeTa. OTpakeHue CBeTa. 3aKOHbI OTPa)KEHHUS CBETA.

[Toctpoenne u3oOpakeHu B TUIOCKOM 3epkaie. [Ipernomienue cBeTa. 3aKOHBI MPEIOMIICHHS
cBeta. AGCOIOTHBIN MoKa3aTens npenomieHus. [lonmHoe BHyTpeHHee oTpakeHue. [IpenenpHbIit
yTOJI TIOJIHOTO BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceera. CnoxxkHbii cocTa 6enoro ceeta. L{pet. Cobuparorue u paccenBaroine JUH3bI.
Tounkas nun3a. ®OKyCcHOE pacCTOSHUE U ONTHYECKAask CUJIa TOHKOM JTMH3BI.

[Toctpoenne n300paskeHU B COOMPAIOIINX M PACCEUBAIOIINX JIMH3aX. DOpMyIia TOHKOM JIMH3HI.
YBenuuenue, naBaeMoe JMH30M. [Ipeens mpuMeHMMOCTH TeOMETPHUYECKON ONTHKU. BomHoBas
ortuka. aTepdepenuus ceera.

KorepentHpie HUCTOYHHMKH. YCIOBUA HAOMIOJEHUS MaKCHMyMOB M  MHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHUH(a3HBIX KOTCPEHTHBIX HCTOYHHUKOB. [udpakius
cBeta. Judpakunonnas pemierka. YciaoBue HaOMIOJEHUS TJIABHBIX MaKCUMYMOB TpHU TMaJeHUH
MOHOXpPOMaTHUYECKOI0 cBeTa Ha TUPAaKIMOHHYIO peuieTky. [lonsgpuzanus ceta

IIpakTHYecKHe 3aHATHSA

[IpakTyeckue paboTHI:

Habumtonenue nucnepcuu cBera.

TexHuueckue ycTpoHCTBaA M TNPAKTUUYECKOE IPUMEHEHHe: OuKM, Jyna, QoToanmnapar,
HpOCKHHOHHBIfI armapar, MUKpPOCKOII, TCJICCKOII, BOJIOKOHHAsA OIITUKA, )II/I(bpaKHI/IOHHafl pelIcTKa,
MOJISIPOUI, TEIECKOIT

JlabGopaTopHble 3aHITHUS

JlabopaTtopHas pabota 16. Onpeenenne moka3aress IPeTOMICHHS CTEKIIa.
JIaboparopHas padota 17. MccnenoBanue cBONCTB n300pakeHU B JIMH3AX.
JlabopaTtopHas pabota 17. UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.
JlaGoparopHas pabota 18. HaGmoieHue qucnepcuu cBeTa

Pazgen 6. OcHOBBI cIelMAIbHOI TEOPUHM OTHOCHTEIbHOCTH

N Y

OK 01
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Tema 6.1

Conep:xanue y4eOHOT0 MaTepuaJia:

OCHOBBI
CIIeLaIbHON
TEOpPUH
OTHOCHUTEJIBHOCTH

I'paHu1IBI IPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.

IlocTynatsl criennanbHON TEOPUHM OTHOCUTEIIBHOCTH: HHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA B
BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DHHILTEHA.

OTHOCHTENBHOCTH OJHOBPEMEHHOCTHU. 3aMEVICHNE BPEMEHH U COKPALCHUE JUTHHBI.

OHeprus U HUMIYJbC PEISITUBUCTCKONW dYacThlibl. CBSI3b Macchl € 3HEPrHMEW U HUMIYJbCOM
PEIATUBUCTCKON YaCTULIbL. DHEPIHUs TOKOSI

[EEN

OK 02
OK 04
OK 05

Pa3znea 7. KpanToBast

¢pusuka

Tema 7.1

Conep:xanue yueOHOro MmaTepuaJja:

DJIEMEHTEI
KBAHTOBOU OIITUKU

®dotonbl. @opmyna [lnanka cBs3u SHEPTUH (HOTOHA C €T0 YACTOTOU. DHEPIHUsS K UMITYJIbC (POTOHA.
Otkpeitue u uccnenoBanue Gorordpdexra. Onbitel A.I'. CroneroBa. 3akons! poTodddekra.
VYpasaenue Ditninreitna st poroaddexra. "Kpacnas rpanuna” gorosddexra. /[anenue cpera.
Omnpritel [1.H. JIebeneBa. Xumudeckoe nelicTBrE cBeTa. TeXHHUECKUE yCTPOMCTBA M IPAKTHYECKOE
npuMeHeHue: GoTorneMenT, GoToAaTIuK, COTHEUHas Oarapesi, CBeTOANO]]

N e I PN

Tema 7.2

Conep:xanue y4eGHOr0o MaTepuasa:

N

Crpoenue atoma

Mogene atoma Tomcona. OnbiTsl Pesepdopna mo paccesnuto -uactuul. [InmanerapHas mozens
aroma. [locrymatel bopa. U3nyuenne u mornomeHue GOTOHOB MpPU MEPEXOIE aToMa C OJHOTO
YPOBHSL dHEpruv Ha JApyrod. Buuel cnektpoB. CrekTp ypOBHEW JHEpPruum aToMa BOIOPOJA.
BousiHoBBIE cBOMcTBa yacTull. Bosabl ne bpos.

KopmyckymsipHo-BosiHOBOM nyanu3M. CHOHTaHHOE M BBIHY)XJEHHOE wu3inydeHue. Judpaxius
AJIEKTPOHOB B KPHCTAUIAaX. Y CTPOWCTBO M MPUHIUI pabOTHI Jlazepa. TeXHUYECKue yCTpoucTBa U
IPAaKTUYECKOe MPHUMEHEHME: CIEeKTPaJbHbI aHaau3 (CHEeKTPOCKOMN), Jla3ep, KBAaHTOBBIN
KOMIIBKOTED

JlabopaTopHble 3aHATHS

. JlJabopaTtopHas pa6ota 19. HaGmronenne nuHeyaToro crekTpa
. JlaboparopHas padota 19. HabmroqeHue TMHENYAaTOro CrekTpa

Tema 7.3

Conep:xanue yueOHOro MaTepuaJia

ATOMHOE SApO

DKCIEepUMEHTHI, J10Ka3bIBAIOLIUE CIIOKHOCTh CTPOEHHUS sAapa. OTKphITHE PagHMOaKTUBHOCTH.
OmnbiThl Pesepdopaa mo onpezeneHuio coctaBa paJuoakTUBHOIO u3nydeHus. CBoicTBa anbpda-,
Oera-, raMMa-u3nydeHus. BivsHue pagroakTHBHOCTH Ha KUBbIE OpraHu3Mbl. OTKpBITHE POTOHA
U HEHUTPOHA.

Hyxnonnas monens siapa I'eitzen6epra-lBanenxo. 3apsa sapa. Maccosoe uncio siapa. M30Tonsl.
Anbda-pacnai.

N IR LY

OK 01
OK 02
OK 04
OK 05
OK 07
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DONEeKTPOHHBIM H TO3UTPOHHBIM Oera-pacman. ['amma-usnydenune. 3aKOH pPaJHMOAKTHBHOTO
pacnaza. DHeprusl CBsI3M HYKJIIOHOB B sAJIpe. SepHble CUITBL.

Hedbekt maccel snmpa. Snepubie peaknuu. JlemeHue u cuHTE3 saep. SmepHBI peakTop. 1
Tepmosinepuslii cuntes. [Ipo0ineMsl U TEPCIIEKTUBEI SIEPHON YHEPTETUKY.
DKOJOTHYECKHE aCIIEKTHI SJCPHOI SHEPreTUKU. DJIeMeHTapHbIe YacTHUIIbl. OTKPBITHE TO3UTPOHA. 1
Metoapl  HaAOMIOAEGHWUS W PETUCTPAlMM  DJIEMEHTapHBIX dYacTul. DyHAaMeHTalbHbIC
B3aumojeiicTBus. EquHCTBO (hr3nueckoil KapTUHbI MUpa
IpakTHYeckne 3aHATHS 1
[IpakTrueckue pabOTHI: 1
HccnenoBanue TpeKOB 4acTHIL (TI0 TOTOBBIM (hOoTOTrpadusim).
TexHuyeckue yCcTpoiicTBa U MpakTHUIECKOE MpUMeHeHue: (OTOAIEMEHT, POTOIaTUHK, COTHEUHAs
Oarapesi, CBETOINO/], CIIEKTPOCKOII, JIa3ep, KBAHTOBBII KOMITBIOTED, T03UMETP, Kamepa BuibcoHa,
SIICPHBIN peakTop, aTOMHas 6oM0Oa
Pa3nes 8. DiieMeHTHI aCTPOHOMUM M aCTPOQU3UKHU 8
Tema 8.1 Conep:xanue yueOHOTo MmaTepuajia 6
DIIEMEHTBI Dransl pa3BUTHs acTpoHOMUU. [IpuKiIanHoe 1 MUPOBO33pEeHYECKOE 3HAUCHHUE aCTPOHOMUH. Bun 1
aCTpOHOMMH U 3Be3nHoro Heba. Co3Be3ausi, SPKUE 3BE3/bl, IUIAHETHI, UX BUAUMOE ABMXKeHUEe. CoiHeyHas
actpodusuku cucrtema. [manersl 3eMHON TPyMIIBL.
[Tnanerel-rurantel. Manbie Tena Comaewnoit cuctemsbl. Comnie, dotocdepa u atmocdepa. 1
Conneunas aktuBHOCTb. McTounuk sHeprun ConHIa U 3BE3]. OK 01
3Be3/1bl, UX OCHOBHBIC XapaKTePUCTUKH. J[Marpamma "CHeKTpajdbHBIM KIAcC - CBETUMOCTH'. 1 OK 02
3Be3/1bl TJ1aBHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTD ''Macca - CBETUMOCTb" ISl 3B€3]1 TJIaBHOM OK 03
MOCJIEI0BATENbHOCTU. BHYTpeHHEe cTpoeHue 3Be3 1. OK 05
CoBpeMeHHBIE NIPEACTABIEHUS O MPOUCXOKIEHUH U 3Boonny CosHIA U 3BE3/. JTalbl )KU3HU 1 OK 07
3Be3. Mueunslii [Tyt - Hama [Manaktuka. CrimpanbHas cTpykTypa ['anakTuku, pacnpeaeneHue
3BE3]], ra3a " MbLIH.
[Tonoxxenne m amwxenue ConHua B [Namaktuke. Tumbl ramaktuk. Ilnockas u cdepuueckas 1
noacuctemMsl ['anaktuku PaavoranakTuku W KBazapbl. UepHble IbIpbl B siApax TalaKTHK.
Bcenennas. Paciupenne Beenennoit. 3akon Xa60ma.
Paz6eranne ranmaktuk. Teopust bombmoro B3peiBa. PenmkroBoe wusmydenuwe. MacmtabHas 1
cTpyktypa Beenennoil. Meraranaktuka. Hepemennsle mpo0ieMbl aCTPOHOMHH
JlabopaTopHble 3aHATHS 2
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Jlabopatopnas pa6ora 20. HaOmiomeHuss HEBOOPYKCHHBIM TJ1a30M C HCIOJIb30BaHUEM 1

KOMIIBIOTEPHBIX MPHIIOKEHHH [T ONIPEIeNICHHS TTOJIOKEHUS] HeOECHBIX 00bEKTOB Ha KOHKPETHYIO

JaTy: OCHOBHbIE co3Be31ust CeBEpHOTO MOIYLIApUs U SIPKUE 3BE3/IbI

Jlaboparopuass pabora 20. HaOmoneHuss HEBOOPYXKEHHBIM TJIA30M C HCIOJIB30BaHUEM 1

KOMITBIOTEPHBIX IPUIIOKEHUH 11 OIIPEeIeIeHUS MTOI0KEHHSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO

JaTy: OCHOBHBIE co3Be3ausi CeBEpHOTO MOTymapus U sipKue 3Be3/1bl
Pa3znen 9. IlpodeccuoHaibHO OPHEHTHPOBAHHOE cojiepkaHne. DU3NUYeCKHe OCHOBBI MeTAJJI000PA0ATHLIBAIOIIET 0 42/24
00opyaoBaHus
Tema 9.1 Conep:xaHue yueOHOT0 MaTepuasia 2/1 OK 01
BBenenne B | Ponp ¢usuku B mpodeccun. dusndeckue SBICHUS B MPOLECCE pe3aHMsi, HACTPOUKU, pabOTHI 1/0 OK 02
NMPUKJIATHYIO 000pyTIOBaHUsSI. OK 03
¢usuky JlaGoparopHass paborta: O3HaKOMJIEHHE C KOHCTPYKIMEH CTaHKOB M 3JIEMEHTaMM, B KOTOPBIX 1/1 OK 05
MeTaJL1000padoT MPOSBIISAIOTCA (PU3MUECKHE MTPOLIECCHI. OK 07
KH K 1.2
Tema 9.2 Coaep:xanue yueOHOro MaTepuajia 714
Mexanuueckue 3akonsbl nBmwxkenus Ten (HproToH, paboTa, SHEprusi, MOIIHOCTB) 1/0
OCHOBBI padoTBLl | BiwsiHre MacChl, CHJIbI M YCKOPEHHS Ha JIBHYKEHHE DJIEMEHTOB 1/0
CTAaHKOB Bimisinue maccel, CUIIbl U YCKOPEHUS HA ABUKEHUE DJIEMEHTOB 1/0
Teopus JlaboparopHast pabota: Pacuér paboThl 1 MOITHOCTH MPUBOAA 1/1

JIaGoparopHas pabota: MccnenoBanue MeXaHMUECKOM Nepeayl Ha CTeH/Ie 1/1

JlabopaTopHas pabora: MccienoBanne MEXaHMUECKOM Mepejayn Ha CTeHIe 1/1

JIaboparophas pabota: Onpenenenue KITJI 1/1
Tema 9.3 Tpenue Conep:xaHue yueOHOro MaTepuajia 6/3
H  cMaska B | Bujasl Tpenus. 1/0
MexXaHH3Max Brnusinue TpeHus Ha U3HOC. 1/0

CMa3ouHbIe MaTePHAJIBI 1/0

JIaGoparopHas pabota: MccienoBanue cuiibl TpeHUS 1/1

JlabopaTopHas paboTta: BeiOop onTUManbHON CMa3KH ISl pa3JIMYHBIX Y3JI0B 1/1

JIaGoparopHas paboTa: Bei6op onTUManbHOM cMa3Ku JJIsl pa3JIMYHBIX Y3J10B 1/1
Tema 9.4 Copep:kaHue y4eOHOT0 MaTepuaJjia 5/3
dusnyeckne [110THOCTB, TBEPJOCTH, TEIJIONPOBOAHOCTD 1/0
CBOWCTBA DJEeKTPONPOBOIHOCTh M MarHUTHBIE CBOMCTBA 1/0

JlabopaTopHas pabota: OnpeneneHue TBEpAOCTH o bpunemtto 1/1
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MeTaJlJI0B " JlabopaTopHas pabora: M3ydenne Terionepenayu B oopasmax 1/1
CIVIABOB JIaGoparopHas pabora: M3ydyeHue Teronepeaay B oopasnax 1/1
Tema 9.5 Coaep:xxaHue y4eOHOT0 MaTepuajia 5/3
TeMmneparypHbie Harpes 30161 pezanusi. OxyaxiaeHue 1/0
npouecchl  NpH | BiusHue Temmeparypbl HA H3HOC HHCTPYMEHTA 1/0
pe3aHuHn JlaboparopHasi paboTa: M3mepeHune TemnepaTypbl B 30He pesaHus 1/1
METa/LI0B JlaboparopHast paboTta: CpasHeHUe 3OGEKTUBHOCTM OXNAKAAIOLLMX KUAKOCTEN 1/1
JlabGopaTopHas paboTa: CpaBHeHWe 3GPEKTUBHOCTM OXNAXKAAIOLMX KUAKOCTEN 1/1
Tema 9.6 Coaep:xxaHue y4eOHOT0 MaTepuajia 714
DileKTprYecKne DNEeKTpUUECKUN TOK, HAIIPSHKEHHUE, CONIPOTUBIICHUE 1/0
nemnu U [TpunIMnI paboThl ANEKTPOABUTATENS 1/0
JJIEKTPOABHUIaTEI Mepsl 371eKTpo0€301MacHOCTH 1/0
H CTAHKOB JlaGopaTopHas pabora: M3MepeHne napameTpoB LENH 1/1
JlaGopaTopHas pabora: JleMoHCTpaIus NOAKIIOYCHUS ABUTATEIIS 1/1
JlaboparopHast pabota: PaboTa ¢ myckoBo# anmapaTypoi 1/1
JlaGopaTopHas paborta: Pabora ¢ myckoBo# anmaparypoi 1/1
Tema 9.7 Coaep:xaHue yueOHOro MaTepuajia 5/3
Bubpanuu 1 | Ilpu4mHBI U XapaKTEPUCTUKK BUOpaIHii. 3BYKOBBIE BOJHBI U IIIYM 1/0
yM. MeTopl TMarHOCTUKHU TI0 3BYKY 1/0
ARyCTHYECKHT JlabopaTopHas pabota: M3MepeHue ypoBHs 1ryma 1/1
KOHTPOJIb JlaboparopHas pabdota: /luarnocTtrka BuOpaiuii Ha yueOHBIX CTeHIaX 1/1
COCTOAHUSHA JlabopaTtopHas pabora: /IlnarHoctrka BUOparuii Ha yueOHBIX CTEHIaX 1/1
000opy/aoBaHus
Tema 9.8 Coaepsxkanue y4eOHOro MmaTrepuajia 5/3
CseToBbIE " OtpakeHue, NpeaoMIICHUE, TUH3bI 1/0
OoNnTHYeCKHe Hcnonb30BaHue ONTUYECKUX MPUOOPOB MPH HATAIKE 1/0
MeTOo/bI JIaGoparopHas pabota: Pabora ¢ MUKPOCKOIOM, JYIIOH, TPOPHIOMETPOM 1/1
KOHTPOJIA JlabopaTopHas pabota: PaboTa ¢ MUKpOCKOIIOM, JIYIIO#, MPOhUITOMETPOM 1/1
JlaGoparopHas pabota: Onpe/iesieHue MapaMeTpoB TOYHOCTH 00pPaOOTKU 1/1
KoncyabTanus 6
IIpomexyTOUHASI ATTECTALMA - IK3AMEH 8
Bceero: 178/24
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3. YCJOBUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30OBATEJILHOI
TACIATITAHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJBbHOMY MaTC€PUAJIBHO-TEXHUYECCKOMY o0ecnevYeHuIo

Jns peanuzanuu MporpaMMbl AUCHMILTUHBI MPEAYCMOTPEHBI CIEAYIONIUE CIelUalbHbIe
noMeleHus: yueOHbii kabuHet «Dusnkm.

Kabuner «®uszukny», ocHamieH B cootBeTcTBUU ¢ [Ipmnoxenue 3 OITOII-I1 mo npodeccun
15.01.38 Oneparop-HanagurK METaI00padaThIBAIOIIUX CTAHKOB.

3.2. UnpopmannoHHoe obecrniedeHne peajn3alui NPOrpaMmMbl
3.2.1. IleyaTHble N31aHUA

OcHOBHBbIC MCTOYHUKH:

1. ImutpueBa B.®.®uszuka.B 2-x u.M.:Akanemus,2024.

2.®OupcoB A.B. YueOnuk - ®usuka (s npodeccuii U CnenuaibHOCTeH TEXHUIECKOTO U
€CTECTBEHHO - Hay4HOTro npoduieit) MockBa, «Axagemusi», 2020r.

JlonoJHUTEe/IbHbIE HCTOYHUKM:

1. Camotinenko [1.1. YueOuuk — @usnka (s npodeccuii u CrienualbHOCTEeH COIUATbHO-
SKOHOMHMYECKOTO M T'yMaHUTapHoro mpoduieit)- MockBa, V3natenbckuil HeHTp «AKaaeMus»,
2017r.

2. Camoiinenko I1.U. Coopuuk 3amau - Pusuka (s npodeccuii U creruaibHOCTeH
COLIMATIbHO-9KOHOMHMYECKOTO U TyMaHuTapHoro mpoduiei) )- MockBa, W3natenbckuil neHTp
«Axagemus», 2017r.

3.2.2. D1eKTPOHHBbIE N31aHUS (3J1eKTPOHHbIE PecypChl)

N-P 1  https://videouroki.net/

N-P 1  Caiit:av-physics.narod.rusMexanunka

HN-P2  physics.ruy Ocaosuble nosoxenaus MKT ;

N-P 3  uchifiziku.ru>category/molekulyarnaya-fizika/

N-P 4 fizika.inrelektrodinamika/ ;

N-P5 class-fizika.narod.ru>int3.htm

H-P 6 http://dic.academic.ru/dic.nsf/ruwiki/1310

U-P 7 http://www.pppa.ru/additional/02phy/07/

U-P 8 http://physics.kgsu.ru/astronomia/NV/Evaluz%20vselennoy.htm
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https://videouroki.net/
http://av-physics.narod.ru/
http://av-physics.narod.ru/mechanics.htm
http://www.physics.ru/
http://www.physics.ru/courses/op25part1/content/chapter3/section/paragraph1/theory.html
http://uchifiziku.ru/
http://uchifiziku.ru/category/molekulyarnaya-fizika/
http://fizika.in/
http://fizika.in/elektrodinamika/
http://class-fizika.narod.ru/
http://class-fizika.narod.ru/int3.htm
http://dic.academic.ru/dic.nsf/ruwiki/1310
http://www.pppa.ru/additional/02phy/07/
http://physics.kgsu.ru/astronomia/NV/Evaluz%20vselennoy.htm

KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YYEFHOM

JTACIATITAHBI

KoHTposib M OLEeHKa pacKpbIBalOTCS 4Yepe3 YCBOEHHBbIE 3HaHMS UM IPUOOpPETCHHbIE
00y4JaroIMMUCs YMEHHUS, HalpaBlieHHble HAa (opMUPOBaHHE OOUIMX U MPOEeCCHOHATBHBIX
KomrereHuii. KomrereHmu A0mKHBI OBITh COOTHECEHBI C MTPEMETHBIMU pe3ysbTraTamu. s
KOHTPOJISL ¥ OIICHKH pPe3yJbTaTOBOOYUYECHHUsI MpPENoiaBaTesb BBIOMPAET (POPMBI M METOJBI C

y4eTOM MpoQecCHOHATU3AINN 00YUYESHHS 110 IPOTrpaMMe TUCIUIUIUHEIL.

Koa n HaumMeHoBaHue
¢opMupyeMbIX KOMIETEHIIUH

Pa3gen/Tema

Tun oeHOYHBIX
MepOnpUsITHIl

OK 01. Beibupats ciocoOBI peneHuns 3a1a49
npodeccroHabHOM JeITeNLHOCTH
MPUMEHUTENFHOK Pa3IMYHBIM KOHTEKCTaM

OK 02. Hcnonp3oBaTb COBPEMEHHBIE
cpencTBa TIOUCKa, aHaJM3a u
MHTEPIPETALIH nHdopmanuu

148 I/IH(bOpMaI_[I/IOHHI)Ie TCXHOJIOTHHU JJIs|

Pasnen 2. Temnr 2.1., 2.2., 2.3.
Paznen 3. Temnr 3.1., 3.2, 3.3.

Pasnen 4. Temn1 4.1.,4.2.,4.3
Pasgen 5. Temsr 5.1., 5.2, 5.3.
Paznen 6. Tema 6.1

Pasnen 7. Temnr 7.1,7.2,7.3
Paznmen 8 Tema 8.1

[0 MPaBOBO M ()HMHAHCOBOU TPAMOTHOCTHU
B pa3JIMYHBIX KU3HEHHBIX CUTYaIUSIX

BEITIOJTHEHHUA 3a/1a4  IpodeccHoHaIEHON

eSTENBHOCTH Pasgen 9 ITo/c Tema 9.1, 9.2, 9.3, 9.4,
9.5,9.6,9.7,9.8

OK 03. [Tmanuposats| Pa3men 1. Tema 1.1

i5¢ pearn30BHIBATh coocteBennoe| Pasnen 3. Temsr 3.1., 3.2., 3.3.

npodeccronansHOE Paspgen 4. Temr1 4.1.,4.2.,4.3

I3 JIMYHOCTHOE Pa3sBHUTHE, Paznen 8§ Tema 8.1

MPeANPUHIUMATEIBCKY O ACATEIBHOCTB| Paznen 9 TTo/c Tema 9.1, 9.2, 9.3, 9.4,

B npo¢eCCUOHATBHOM chepe, 9.5,9.6,9.7,9.8

CITOIH30BATh 3HAHUS

OK 04. Db dhexTHBHO B3aUMOJICHCTBOBATH
128 paborarth|
B KOJUIEKTHBE U KOMaHIE

Paznen 2. Temsr 2.1., 2.2., 2.3.
Pasgen 3. Temsr 3.1., 3.2., 3.3.
Paspen 4. Teme1 4.1.,4.2., 4.3

Pazgen 5. Temsr 5.1.,5.2.,5.3.
Pasnen 6 Tema 6.1

Pasnen 7. Temnr 7.1,7.2,7.3

Pasgen 9 ITo/c Tema 9.1, 9.2, 9.3, 9.4,
9.5,9.6,9.7,9.8

OK 05. OcCymiecTBIATh
M MHUCHMCHHYIO
rOCyIapCTBEHHOM
Denepanuu ¢
COLIMAIIBHOTO

M KyJIbTYPHOTO KOHTEKCTA

YCTHYIO
KOMMYHHKAIIMIO  Ha
s3plke  Poccuiickon
y4eToM OCOOCHHOCTEH]

Paznen 1. Tema 1.1

Paznen 2. Temsr 2.1.,2.2., 2.3.
Pasgen 3. Temsr 3.1., 3.2., 3.3.
Paspgen 4. Temr1 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1., 5.2, 5.3.
Paspen 6. Tema 6.1

Pazmen 7. Temsr 7.1, 7.2,7.3

Pasnen 8 Tema 8.1

Pasgen 9 ITo/c Tema 9.1, 9.2, 9.3, 9.4,
9.5,9.6,9.7,9.8

OK 07. CopnelicTBOBaTh COXPaHEHHIO
OKpy Karomei cpebl,
[pecypcocOepekeHuI0, TPUMEHATh 3HAHHUS
06 N3MCHCHUHN KJimMmara, l'IpI/IHLII/Il'H)I
OEepeXITMBOTO MPOM3BOACTBA, d(H(HEKTUBHO
elicTBOBaTh B UpE3BhIYAMHBIX CUTYaALIUIX

Paznmen 2. Temsr 2.1.,2.2., 2.3.
Pasnen 3. Temnr 3.1., 3.2., 3.3.
Pasnen 4. Temn1 4.1.,4.2.,4.3

Pasnen 5. Temnr 5.1.,5.2., 5.3.
Pazpen 7. Temsr 7.1, 7.2

Paznen 8 Tema 8.1

Paznen 9 ITo/c Tema 9.1, 9.2, 9.3, 9.4,
9.5,9.6,9.7,9.8

YCTHBIN OIIPOC;

(bpoHTANTBHBIHOIPOC;
KOHTpOJIbHAs paboTa;

HaOJIoIcHUe
3a BBIIIOJIHCHUEM
nmabopaTOpHEIX padoT;

MIPaKTUYEeCKHEe PabOTHI
(pemieHne Ka4eCcTBEHHBIX
U pacyeTHBIX 3a/1a4);

TECTUPOBAHUE;
pelueHue Keic-3aaay;

BBIMOJTHEHHE
MPaKTHYECKUX 3aIaHHUN
npodeccrnoHamTbHOM
HANpPaBICHHOCTH;

BBITIOJTHEHUE 3aJaHUHN
IIPOMEKYTOYHOMN
aTTecTallii
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IIK 1.2. OcyuiecTBasTh MOATOTOBKY K
HCTOJIb30BAHUI0O  MHCTPYMEHTa U
OCHACTKHU JJisi pabOThl HAa TOKAPHBIX
CTaHKax c MPOTPaMMHBIM
yOpaBieHUEM B COOTBETCTBHH C
MOJYYCHHBIM ~ 3aJlaHueM  (BKJIIOYAs
W3TOTOBJICHWE TIPOOHON JNeTamu |
KOHTPOJIb ITAPaMETPOB)

Pasnen 9 ITo/c Tema 9.1, 9.2, 9.3, 9.4,
9.5,9.6,9.7,9.8
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