I'ocynapcrBenHoe G10aKeTHOE NpodeccHOHAIBLHOE 00pa3oBaTe/ibHOE yUpeKIeHHe
Pecny6siuku Kpbim
«Kepuenckuii TexHosiornyecknii Texuukym umenn B.H. TojsictoBa»
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PABOYAS ITPOI'PAMMA YYEBHOM TUCIATLIMHBI

OV/.11 ®usuka

23.01.08 Cnecapb 0 pEMOHTY CTPOUTEIIbHBIX MAILINH

2025 1.



PaGouas mnporpamma ydeGHod mucmummmesl OV]I.11 ®usuka paspaborana Ha
OCHOBaHHH:

- ®@esepabHOTO TOCYJAPCTBEHHOrO 00pa30BaTeNBHOTO CTaHAapTa CpeaHero oomero
06pa30BaHys, yTBEPKICHHOTO NpPHKa3oM MuHHCTepcTBa 00pasoBaHus U Hayku Pocchickoi
®eneparmu ot 17.05.2012 r.Ne 413 (c H3MEHEHHAMH ¥ IONIOJHCHUSMH),

- IIpukaza Munucrepcro mnpocsemenus PO ot 12 asrycra 2022 r.Ne 732 «O BHecenun
M3MeHeHHuH B (eaepanbHbIi rocyJapCTBeHHbIH 00pa3oBaTeIbHbIH CTaHAapT CPeAHEro odmero
ob6pasosanusn» ganee ®I'OC-COO,

- IIpukas Munncrepcrsa npocsemenus Poccuiickoit ®enepamuu ot 18.05.2023 Ne 371 «O6
yTBEpKJeHHH (efiepabHOM 00pa3oBaTeNbHOM MPOrpaMMbl CpeHEro obmero oGpa3oBaHMs»
(®OIT COO) (c u3MEHEHUAMH H NOTIOTHEHAAMH),

- Ilpuxaza MummcrepcTBa obOpasoBanus W Hayku P® or 26.08.2022 r. Ne 774 «O6
yTBEPXKIECHHH (EACPATBHOr0 TOCYAAapCTBEHHOTO 00pa3soBaTeNbHOINO CTaHAApTa CPEAHEro
npodeccroHaBHOro 00pasosanus o npodpeccun 23.01.08 Cnecaps 0 peMOHTY CTPOHTEIBHBIX
MmamuH (pea. ot 03.07.2024 N 464))

C y4eToM:
- mpuMepHO# pabodeil mporpamMmbl 00meoOpa3oBaTeNbHOM MUCHMIUIMHBL «DU3UKay Ui
npoeCCHOHATBHBIX ~ 00pa30BaTebHBIX  OpraHu3aluid (onoOpeHHoif Ha  3acelaHHHU

IMemarorayeckoro coera ®I'BOY IO UPIIO mporokonom Ne 6 /2025 ot «18» ampens 2025
roja),

-METOJMKH  IpenojaBaHus  o0meoOpa3oBaTeNbHOM  JUCHHIUIAHEI  «Du3uKa)»
yTBepXK/IeHHO# Ha 3acenannn COBETa IO OLEHKE COJCPKAHKS M KAa4eCTBa MPUMEPHBIX paboumX
nporpaMM  00meoGpa3oBaTelbHOTO H  COLHAIBHO-TYMAHHTApPHOTO  IHMKIOB  CPEIHEro
npodeccronanbHoro obpasosanns [Iporoxos Ne 14 ot «30» Hosi6pst 2022 .

Conepxanme paboueii mporpammer no gucmummae «OV/I.11 ®usuka» paspabotaHo Ha
OCHOBE:

- cHHXpoHH3anu# o6pa3oBarenbHbIX pe3ynabTaroB PI'OC COO (IMIHOCTHBIX, IPEIMETHBIX,
meranpenmetasix) 1 ®IOC CIIO (OK, IIK) ¢ yderom mpoQmibHON HANpaBIeHHOCTH
npodeccuy;

-HHTETpalli¥l ¥ TPEEMCTBEHHOCTH cofepkanus no mucmummmee «OV/I.11 Ousuka» u
cozlepKaHus yu9eOHBIX TMCIMIUIMH B npodeccroransHbX MoayJteid ®I'OC CIIO.

Opranu3zanus-pa3paboTIHK: I'ocynapctBeHHOE OromKkeTHOE npoeCCHOHAIBHOE
obpaszoBatenbHoe ydpexaenne PecryOmuku Kpbiv  «KepyeHCKHH TEXHONOTHYECKHH
texaukyM uM. B.H. Toncrosa»

PazpaboTunku:
Paspa6oruuku: Kynpssuesa M.U, npenoxasares.

ITporpammMa paccMOTpeHa B 000peHa Ha 3ace/laHAH
IIMK ecTecTBEeHHO-MAaTEMaTHYECKHX JUCIMILIAH

Iporokon Ne_§ or« j%» oy 204 T.
IIpeacenarens ®.1.0. s LA

I'Iporpaxvma PEKOMCHIOBaHA K YTBEPXKACHHIO HA 3aCCIaHHH

Meroauueckoro coseta I'BII OY | «KTT um I}H ToncroBa»
Ipotoxon Ne 5 or« 23 » 2049r.
ITpencenarens MC ®.1.0. Jurcko A.C.
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COJEP)KAHUE

[TacopT mporpamMmsbl yueOHON JUCIUILTAHBI

CrtpykTypa u cofepxaHue yueOHOM JUCITUILTNHBI

VYcnoBus peanuzanuu yaeOHON AUCHUIUIMHBI

KonTtposib 1 olieHKa pe3ysIbTaTOB OCBOCHUS yU4€OHOM JTUCHUTLITUHBI

JlucT nomosHEeHWH U U3MEHEHHH K pabodeil mporpaMmMe



1. MACHOPT IPOI'PAMMBbBI YUEBHOM JUCIUTLIVHBI

1. O6mas xapakrepucrTuka paGodeii nmporpaMMel 001I€00PA30BATEIbHON JUCHUTIHHDI
«Du3nKa»

1.1.Mecro ancuunamnbl B CTpyKType 00pa3oBarebHoii nporpammbl CITO:
O6meoOpa3oBatenbHas  guciuiuiiHa  «Duszuka»  sBisieTcs  00s3aTENbHONM  YacThIO
00111e00pa30BaTEIbHOTO IUKJIAa 00pa3oBaTeIbHON Mporpammsl B coorBercTBuu ¢ ®I'OC CIIO
no npodeccun 23.01.08 Cnecapb Mo peMOHTY CTPOUTEILHBIX MAIIIWH.
1.2. llesn U nIaHMpyeMble pe3yJabTaThl 0CBOCHHS UCHUILIHHBI:
1.2.1. Hean AUCUMIJIMHBI:
Conepxkanue mporpaMmbl 001Ieo0pa3zoBaTeabHON AUCHUIUIMHB (DHU3UKa HaNpaBlIEHO Ha
JOCTHKEHHUE CICAYIOUINX LEIei:
e (opmupoBaHHE WHTEpeca U CTPEMJICHUS OOydJalomUXCs K HAYYHOMY H3y4EHUIO
MPHUPOJIBI, PA3BUTHE UX UHTEIUICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;
® pa3BUTHUE MPEJCTABICHUN O HAYYHOM METO/Ie TO3HAHUS
1 GOPMHUPOBAHUE UCCIICIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBIICHUSIM;
¢ (opMHpoBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3yibTaTa M3yuyeHUS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;
e (opmupoBaHWE YMEHUH OOBSCHATH SBICHUS C WUCIOJB30BaHUEM (DH3MYECKHUX 3HAHWUU U
HAy4YHBIX JI0KAa3aTEIbCTB;
e (opmupoBaHHE MPEJCTABICHUNH O POIM (UUKH AN Pa3BUTUA JIPYTHMX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHUH.
JlocTrkeHue ATUX 1Lenel odecreunBaeTcs pelieHUeM CIEYIOIUX 3aa4
B IIpolecce U3y4eHHs Kypca GU3UKH Ha YPOBHE CPEAHETO 001ero o0pa3oBaHMUs:
® TPHOOPETEHUE CHCTEMBbI 3HAHWN 00 OOMMX (U3NYCCKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSX, BKIIFOYAs MEXaHHUKY, MOJIEKYIIIPHYIO (PU3UKY, dJICKTPOIMHAMHUKY, KBAHTOBYIO (U3UKY
U DJIEMEHTHI aCTPOPU3UKH;
¢ (opMHpOBaHWE YMCHHUH MPUMEHSITH TEOPETUICCKUE 3HAHUS
JUTSE OOBSICHEHHST (PU3UYECKHUX SIBIICHUN B MPHUPOJC W IS MPUHATHS MPAKTHYSCKUX PEIICHUH B
MOBCEIHEBHO JKU3HH,
® OCBOEHHUE CITOCOOOB PEIICHUS PA3IMYHBIX 33]1a4 C SIBHO 33JJaHHOM (U3UYECKON MOJIEIBIO,
3a/1a4, MoApa3yMEBAIOLINX CAMOCTOSATENbHOE CO3/1aHne (PU3NUECKO MOJIENIN, COOTBETCTBYIOLIEH
YCIIOBUSIM 3aJ1auu;
® TOHMMaHHE (U3NYCCKUX OCHOB WM TPHHIIUIIOB JECHCTBUS TEXHHUYCCKHX YCTPOWCTB W
TEXHOJIOTHYECKHX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPEAY;
® OBJIAJICHUE METOJIAMH CAMOCTOSITETFHOTO TUTAHUPOBAHUS
U TPOBENCHUS (PUINICCKUX OJKCIEPUMEHTOB, aHAJIM3a W WHTEPIpETaruy WHGOpPMAINH,
OnpeieNICHUsI JOCTOBEPHOCTH MOJYYEHHOIO Pe3yIbTaTa;
® CO3JIaHME YCIIOBUU I Pa3BUTHUSI YMEHHUH MPOEKTHO-UCCIENOBATEIHCKOM, TBOPUYECKOU
JeSATeTLHOCTH.
1.2.2. Il.ianupyemble pe3yabTaTbl OCBOEHHS 0011e00pa30BaTeIbHON JUCHUIJIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oo6mue xommnereniuu (ganee — OK) u mpodeccuonansubie komnerenuuu (ganee — [1K)
®OI'oC CIIO B COOTHECEHMHM C JIMYHOCTHBIMHM, METANPEIMETHBIMU U NPEAMETHBIMU
pe3ynbTaTamu 00y4deHus 6a3oBoro ypoHs (nanee — [TPO)
®I'OC COO npencraBieHbl B TaOIUIIE:



Kon n HauMeHnoBanmne
bopmupyembIx
KOMIleTeHIIMH

HnannpyeMLIe PE3yJbTAaThl OCBOCHUSA NIPOTrPpaMMbI IO JTUCHHUIIJIMHE

O01mue

JAucnunianHapHbie

OK 01. Beibupats ciocoOsl
perieHus 3a1a4
npohecCHOHATBLHOM
JeSATEIbHOCTH
PUMCHHUTEIBHO

K Pa3IM4YHbIM KOHTEKCTaM

JIMYHOCTHBIE Pe3yNIbTAThI JIOJDKHBI OTPaXKaTh B YaCTH
TPYJAOBOTO BOCTIMTAHUS:

- TOTOBHOCTB K TPY/y, OCO3HAHHE IICHHOCTH MacTepPCTRa,
Tpyaoooue;

- TOTOBHOCTh K aKTHBHOM JCSITEILHOCTH TEXHOJIOTHUECKON U
COILMATILHOM HAIMPABJIICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATD,
IUTAHUPOBATh U CAMOCTOSITEIILHO BBIMOJIHATH TAKYHO
JeSITEIIbHOCTD;

- HHTEPEC K pa3IudHbIM chepam nmpodeccuoHaIbHOU
JESITEIIbHOCTH,

- TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHMIO U
camM000pa30BaHUIO HA POTSHKEHUH BCEH JKU3HU.
MeTtanpeaMeTHbIE pe3yNbTaThl IOJDKHBI OTPAXKAaTh:
OBnajieHe YHUBEPCAITBHBIMU YICOHBIMH ITO3HABATEIHHBIMU
NENCTBUSIMU:

a) 6a30BBIC TOTUUECKHE ICUCTBUS:

CaMOCTOSTENILHO (JOPMYITUPOBATH U aKTyaTU3UPOBAThH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE; YCTAaHABIMBATh
CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JJI1 CPABHEHHS,
KJIacCU(pUKaUU ¥ 0000IIEHNS; OIPEENIATh HEIN
NeSITeIIbHOCTH, 3371aBaTh MapaMETPbl U KPUTCPUHU UX
JOCTHIKCHHUS; BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B
paccMaTpUBAEMBbIX SIBJICHHSIX; BHOCUTh KOPPEKTUBBI B
JeSITEIIbHOCTD, OIICHUBATh COOTBETCTBUE PE3y/IbTATOB LEIISIM,
OIICHUBATh PUCKU TMOCIEICTBUN JAEeSITEILHOCTH;, Pa3BUBATh
KpeaTHBHOE MBIIIJICHHUE TP PEIICHUN KHU3HESHHBIX TPOOJIeM;
0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEILCKON U
MPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3pelieHus mpoodIem;

ITP6 1. ChopmMupoBaHHOCTH MPEACTABICHUN O POJIH

1 MecTe (PU3UKU M aCTPOHOMHHU B COBPEMEHHOW HAY4YHOU KapTHHE
MUpa, 0 CUCTEMOOOpasytoleit posn GU3UKU B pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKU

Y COBPEMEHHBIX TEXHOJIOTUM, O BKIIAJE POCCUNCKUX

1 3apyO0eXKHBIX yUYCHBIX-(DU3UKOB B Pa3BUTHE HAYKH; TIOHUMaHUE
(bu3nuecKoil CyIHOCTH HAOIIOAaeMbIX SBICHUNH MUKPOMHUPA,
MakKpoMHpa U MEraMupa; IOHUMaHUE POJIM aCTPOHOMUU B
MPaKTUYECKON JEATEIbHOCTH YEIOBEKa U JAJIbHEHUIIIEM HayYHO-
TEXHUYECKOM Pa3BUTHH, POJI (UZUKU

B (hOpMUPOBAHUH KPYro30pa U GyHKIIMOHATHHONW TPAMOTHOCTH
YeJioBeKa JJIs PEelIeHUs] IPAaKTUUECKUX 3ajay;

I1P6 2. CpopMHpOBaHHOCTh YMEHMI pacro3HaBaTh (pU3NUYECKHE
SIBJICHUS (TIPOIECCHI) U OOBSICHATH X Ha OCHOBE M3YYCHHBIX
3aKOHOB: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEUHOE
JBUKEHHE, CBOOOAHOE TaJIeHUE Tell, IBH)KEHUE TI0 OKPYKHOCTH,
MHEPLUs, B3aUMOICHCTBHE Tell, KOJIeOaTeIbHOE ABHKEHHE,
pe30HaHC, BOJTHOBOE ABIKEHUE; MU dy3usi, OpOyHOBCKOE
JBUKEHHE, CTPOCHHUE KUAKOCTEN U TBEPIBIX TEJl, U3MEHEHHE
o0beMa TeJ Mpu HarpeBaHuM (OXJIaXkKIEHNH ), TEMII0BOE
paBHOBECHE, UCTIApPEHUE, KOHJIEH CALUs, IIJIaBICHUE,
KpUCTAJIIU3alus, KUIIEHUE, BIAYKHOCTh BO3AyXa, CBA3b CpeAHEH
KMHETUYECKOW SHEPTUU TEIJIOBOIO JBUKEHUS MOJIEKYJI C
aOCOJTIOTHON TEeMITepaTypOoH, MOBBIIIEHNE JaBJICHUS Ta3a IPH €Tro
HarpeBaHuU B 3aKPbITOM COCYJIE, CBSA3b MEXIY ITapaMeTpaMHu
COCTOSIHUS Ta3a B U30IpoLieccax; AIeKTpU3alus Ted,
B3aUMO/JICIICTBUE 3apsA10B, HArPEBAHNUE IPOBOJAHMKA C TOKOM,
B3aUMO/ICIICTBME MAarHUTOB, 3JIEKTPOMAarHUTHAs! MHAYKIIMS,
JIEIICTBME MarHUTHOT'O NOJIs1 HA IPOBOJIHUK C TOKOM U




- BBISIBIISATH TIPUYUHHO-CJICJICTBEHHBIC CBSI3U U
aKTyaJIM3UPOBATh 3a/1a4y, BEIBUTATh THIIOTE3Y €€ PeIIeHUS,
HAXOJIUTh APTYMEHTBI JJIs JIOKA3aTeIbCTBA CBOMX
YTBEPXKACHHIA, 33/1aBaTh apaMETPhl K KPUTCPUH PEIICHHUS,

- aHAJTM3UPOBATH MOJIYUYECHHBIE B XOJIE PEIICHUS 3a/1a4u
pe3yIbTaThl, KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTb,
POTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B TTO3HABATEIILHYIO U
NPaKTUYECKYIO YaCTH KU3HEACATEIIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC WJICH, TIPEIaraTh OPUTUHATBHBIC
TIOJIXO/IbI U PEUICHUS;

- TPOSIBIISATH CIOCOOHOCTh MX MCTIOJIB30BAHUS B
MO3HABATENIBHON M COIMAbHOM MPAKTUKE;

-IIPOSIBJISITH CITOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIILHOMY
MIOUCKY METOJIOB PEIICHHS MPAKTHYECKHX 33134,
MPUMECHECHUIO Pa3JIMYHBIX METOJIOB TIO3HAHNS,

- CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 33/1a4H B
00pa30BaTeIbHON IeATETPHOCTH M JKU3HEHHBIX CUTYAITUsX;
BBISIBJISITH IPUYMHHO-CIICCTBCHHBIE CBSI3U U IS
JIOKA3aTeIbCTBA CBOMX YTBEPKICHUM, 33]]aBaTh ITApaMETPhI U
KPUTEPUU PEILICHUS aKTyaTu3upOBaTh 3a/1auy, BbIIBUTATh
TUIIOTE3Y €€ PEIICHUs, HaXOAUTh apTyMCHTEHI;

- aHATM3UPOBATH NOMYYEHHBIC B XOJI€ PEIICHUS 3a/1a4H
Pe3yJIbTAThI, KPUTHICCKH OIEHUBAThH MX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX; 1aBaTh
OIICHKY HOBBIM CUTYaITHsIM, OLICHUBATh TPHOOPETECHHBIN
OTIBIT;

- pa3pabaThIBaTh TUIaH PEHICHUs MTPOOJIEMBI C YIETOM aHaIU3a
UMEIOIINXCS MAaTEPUATbHBIX M HEMaTEePHAILHBIX PECYPCOB;
CTaBHUTb POOJIEMBI U 33]]a9H, TOMTYCKAIOIINE
aIbTepHATHBHBIC PEIICHUS

JBIDKYIIHIACS 3apsif], SJIEKTPOMArHUTHbIC KOJICOaHUS U BOJIHBI,
IPSIMOJIMHEHOE PacIpOCTPAHECHUE CBETA, OTPaAXKEHUE,
npesioMieHue, HHTepepeHnrs, Tupakius U moIIpU3aIms
CBeTa, TUcCTepcus cBeTa; GoToeKTprudecKuii 3peKT, cBeToBOEC
JaBJIeHUE, BOBHUKHOBEHUE JIMHEHYATOTO CIIEKTpa aToMa
BOJZIOPO/Ia, €CTECTBEHHAS 1 HCKYCCTBEHHAS PaIUOAKTUBHOCTE;
[TP6 3. Bnagenre ocHOBOMOJIAraromyuMu (PU3NIECKUMH
MOHATHSIMH U BETUYMHAMH, XaPAKTEPU3YIONUMU (PUZNICCKUE
MpOIIEeCChl (CBA3aHHBIMHM C MEXaHUYECKHUM JIBHOKCHUEM,
B3aUMOJICHCTBUEM TEJI, MEXaHUYCCKUMU KOJICOAHHSIMU U
BOJIHAMU; aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM BEIlIeCTBa,
TEIUTOBBIMHU IPOIIECCAMU; IIEKTPUICCKIM H MAarHUTHBIM TIOJISIMH,
AJICKTPUICCKUM TOKOM, DJICKTPOMArHUTHBIMH KOJICOAHUSMH H
BOJIHAMM; OIITHYCCKUMU SBJICHUSIMH; KBAHTOBBIMH SIBJICHUSIMHU,
CTPOEHHEM aToMa U aTOMHOTO SI7pa, PaTUOAKTUBHOCTHIO);
BJIQJICHUE OCHOBOIIOJIATAIONUMHU aCTPOHOMUYICCKUMU TIOHSATHSIMH,
MO3BOJISIOIIMMHU XapaKTEPU30BaTh MPOIECCHI, TPOUCXOISIINE Ha
3Be3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEKTATAKTHUECKOH Cpejie;
JIBIKEHHE HEOECHBIX TEJI, DBOIIOLMIO 3B€3/ U BeelleHHOI;

I1P6 4. Bnasenue 3aKkOHOMEPHOCTSIMH, 3aKOHAMHU

U TeopusiMu (3akoH BcemupHoro taroterus, I, I u 11l 3akonsr
Herorona, 3aK0H COXpaHEHUSI MEXaHUYECKON DHEPTUU, 3aKOH
COXpaHEHHUs UMITYJIbCA, IPUHIMI CYIEPIIO3ULIUN CUJI, IIPUHLIATI
PaBHOIIPAaBHOCTU UHEPLIMAIBHBIX CUCTEM OTCUYETA; MOJIEKYJISIPHO-
KMHETUYECKYIO0 TEOPHUIO CTPOEHUS BEIIECTBA, Fa30BbIE 3aKOHBI,
IIEPBBIN 3aKOH TEPMOJUHAMUKU; 3a4KOH COXPAHECHUS
ANEKTPUYECKOT0 3apsa, 3akoH Kynona, 3akon Oma /17151 yyacTka
Lenu, 3akoH OMa Juis IIOJIHOM 2JIEKTPUUYECKOH LIETIH, 3aKOH
oy - JleHia, 3aKOH 3JIEKTPOMarHuTHOM MHIYKIUH, 3aKOH
COXpaHEHUs DHEPIUH, 3aKOH IIPIMOJIMHEUHOIO paclpOCTPaHEHUS
CBETA, 3aKOH OTPaXCHUS CBETA, 3aKOH IPEJIOMIICHHUS CBETA; 3aKOH
COXpaHEHHUsl DHEPIUH, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOH




COXpaHEHUs 3JIEKTPUUYECKOTO 3aps/1a, 3aKOH COXPAHEHUS
MaccOBOI'0 YHciia, MOCTyaThl bopa, 3aKoH panoakTUBHOTO
pacnaja); yBepeHHOE UCIOJIb30BaHNE 3aKOHOB U
3aKOHOMEPHOCTE! NP aHaIn3e PU3MUECKUX SBJICHUN U
IPOLIECCOB;

I1P6 6. Bnajenue OCHOBHBIMU METO/IaMU HAyYHOTO MTO3HAHUS,
UCIIOJIb3YEMBIMHU B (DU3HKE: TPOBOAUTH MPSIMbIE M KOCBEHHBIE
n3MepeHus: GU3NYECKUX BEITUYHH, BEIOUpasi ONTUMAIIBHBIN CII0c00
W3MEPEHHUSI U UCIIOJIb3YS U3BECTHBIE METO/bI OLIEHKH
MOTPEIIHOCTEN U3MEPEHUH, TPOBOAUTH UCCIICIOBAHUE
3aBUCHUMOCTEN (PU3NYECKUX BETUYHH

C UCIOJIb30BAHUEM TIPSIMBIX U3MEPEHUH, OOBSICHATD MOTYyYCHHBIC
pe3yNbTaThl, UCTIOJIB3Ys (PU3NYECKUE TEOPUU, 3aKOHBI U MTOHSTHS,
U JIeJIaTh BBIBOJIBI; COOTIONATH ITpaBuiia 0€30MacHOro Tpy/ia

U MIPOBEJICHUU HCCIIEAOBaHU B paMKaX yu4eOHOTO
HKCIEPUMEHTA U YIeOHO-MCCIIeIOBATEIBCKON IEATEIIEHOCTH C
UCIIOJIb30BaHUEM ITU(PPOBBIX U3MEPUTEIBHBIX YCTPOUCTB U
nabopaTopHOro 0060pynoBanus; chOPMHUPOBAHHOCTh
MpEJICTAaBICHU N

0 METOJIaX MOJYyYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHHI;

ITP6 7. ChopMupoBaHHOCTH YMEHHUS PEIIaTh PacueTHBIC 3a]]a4U C
SIBHO 3aJJaHHOW (PU3NUECKON MOJEIIbIO, HCTIONB3Ys (pr3nyeckue
3aKOHBI

Y TIPUHITUIIBI; HA OCHOBE aHAJIN3a YCJIOBUS 3a7a41 BBIOUPATh
(hbU3HYECKYIO MOJIENb, BRIACTATH (PU3MUECKUE BETHUNHBI U
(hopmyIel, HEOOXOIUMBIE JIJISl €€ PEIICHHUs, TPOBOIUTH PACUECTHI U
OIICHUBATh PEAIbHOCTb MOJYYEHHOTO 3HAaYCHHs (PU3NIECKOU
BEJIMYMHBI; pelIaTh KaueCTBCHHBIC 3a/1a4H, BHICTPAUBast
JIOTUYECKHU HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKJAECHUN C OMIOPO
Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (U3NYECKHUE SIBICHUS

OK 02. Ucrnionb3oBarth
COBpPEMEHHBIE CPEJICTBA
IIOKCKa, aHaAJIN3a

JIM9HOCTHBIE Pe3yNbTaThI TOJKHBI OTPAXaTh B YaCTH
[IEHHOCTH HAyYHOTO TTO3HAHUS:
- ¢(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO

I1P6 5. YMeHue yuuThIBaTh FPaHUIIbl IPUMEHEHHUS H3yYEHHBIX
(bu3nuecKrux MoJenel: MaTepraibHas ToUKa, HHepIHalbHas
CUCTEMA OTCUETA, UCAIbHBIN I'a3; MOJEIN CTPOEHUS Ia30B,




U MHTEPIIPETAIUH
uHpOpMaLUu

1 “H()OpPMAITOHHBIE
TEXHOJIOTUH

JUTSL BBITIOJTHEHUS 32144
npohecCHOHATBLHOM
JeSITeTbHOCTH

COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON
IIPAKTUKH, OCHOBAaHHOI'O Ha IUAJIOre KYyJIbTYp,
CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOET0 MECTA B
HOJIUKYJIbTYPHOM MUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBON U UUTATENBCKON KYIbTYPBI
KaK Cpe/CTBA B3aUMOJCHCTBUS MEXY JTHOAbMU U ITO3HAHUS
MUDA;

MeTtanpeameTHble pe3yabTaThl JOJKHbBI OTPAXKaTh:
OBnajeHne yHUBEpCalbHbIMU y4€OHBIMU IO3HABATEIbHBIMU
JEHCTBUSIMHU:

B) pabota ¢ uHpopMaIuei:

- BJIaJICTh HaBbIKAaMH MOJTyYeHUs HHPOPMALIUU U3
UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEJIBHO OCYIIECTBIISTh
IIOMCK, aHAJIN3, CHCTEMaTU3aLMI0 U UHTEPIIPETALIUIO
MH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

- CO3/1aBaTh TEKCTHI B PA3ITUYHBIX OpPMATAX C YIETOM
Ha3HaueHUs UH(OPMAIMU U 1IeJIeBON ayAUTOPUH, BEIOUpast
ONTUMAIIbHYIO (POPMY MIPEICTABICHHUS U BU3yaIH3aIlUH;

- UCTOJIb30BATh CPEACTBA MH(POPMAITMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B PEIICHUN KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U OpPraHU3allMOHHBIX 33714 C
coOnroeHreM TpeOOBaHUI 3PrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, PECYpCOCOEepEeKEeHUs, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;

- BJIaJIeTh HaBbIKaMM PACIlO3HABaHUA U 3aIUTH HH(popMaIu,
nH(OPMallMOHHON 6€30MaCHOCTH JIUYHOCTH

KHUAKOCTEH U TBEPABIX TEJl, TOUCUHBIN MIEKTPUUECCKUH 3apsil,
sIepHasi MOZIENIb aTOMa, HYKJIOHHAsI MOZIENIb aTOMHOTO si1pa

IPU pPELICHUU PU3NUECKUX 3a]ad;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UITUH TIO
OTHOILIEHMIO K (pr3nueckoit HHPOpMaLUK, OTydaeMoil U3 pa3HbIX
WCTOYHUKOB, YMEHUN UCIIOJIBb30BaTh HU(POBHIE TEXHOIOTHH IS
IIOMCKA, CTPYKTYPUPOBAHMsI, UHTEPIIPETALIMM U IIPEICTABICHUS
y4eOHOH U Hay4IHO-TIOMYJIAPHON HH(POPMAIIUK; pa3BUTHE YMEHUI
KPUTUYECKOI0 aHajIM3a [oJyyaeMoil uHdopMaiu

OK 03. ITnanupoBats

U pealn30BBIBATh
COOCTBEHHOE
npodeccuoHaIbHOE

U JINYHOCTHOE PAa3BHUTHE,
peANPUHUMATEITBCKYIO
JIeSATEILHOCTb

JInyHOCTHBIE PE3YNBTATHI AOJAKHBI OTPAXKATh B YACTU
JTyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

- CITIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U TPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaJIbHO-
HPaBCTBEHHbIE HOPMBbI

Y IIEHHOCTH;

-0CO3HAHKE JIMYHOTO BKJIAJ] B TOCTPOEHUE YCTOWYHUBOTO

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UIIUU TIO
OTHONICHHUIO K pu3ndeckoi nHpOpMalnu, MoIydaeMon U3 pa3HbIX
UCTOYHUKOB, YMEHUH MCII0JIb30BaTh IU(POBBIE TEXHOIOTHH IS
MOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIMH U TPEICTaBICHUS
y4eOHOI U Hay4YHO-TIOMYJIApHON MH(POPMALIUK; pa3BUTHE YMEHUH
KPUTHUYECKOTO aHaJIN3a IMOTydaeMoi HHPOpMaIiuu




B IpOeCCHOHATIBHOMN
cdepe, UCTIOIB30BAThH
3HaHUSI 110 TPABOBOM

U (UHAHCOBOM
IPaMOTHOCTH

B Pa3JIMYHBIX KU3HCHHBIX
CUTYaIHAX

Oynyuiero;

MertanpeameTHble pe3yabTaThl JOJKHBI OTPAXKaTh:
OBnaneHne yHUBEPCAIBHBIMU PErYJISITUBHBIMU JCHCTBUSMMU:
a) caMOOpTraHHU3aLUs:

- CaMOCTOSTENBHO OCYILECTBIIATh I03HABATEIBHYIO
JeSITeIbHOCTD, BBISIBIISATH MPOOJIEMBI, CTABUTH U
(GopMynupoBaTh COOCTBEHHBIE 331a4l B 00pa30BaTEIbHOM
JESTEIIBHOCTH U KU3HEHHBIX CUTYalUsX;

- CAaMOCTOSTEJIBHO COCTABJISITh IUIaH PEIIEHUs POOJIEMBI C
Y4ETOM HMEIOIINXCSl PECYpPCOB, COOCTBEHHBIX BO3ZMOKHOCTEH
U IIPEAIIOYTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U MTPOSBICHUIO ITMPOKON
APYAMLIMU B pa3HbIX 00J1aCTAX 3HAHUM, TOCTOSHHO MOBBIILIAThH
CBOM 00pa30BaTeNbHBINA U KYJIbTYpHBI YPOBEHb;

0) CaMOKOHTPOJIb!

UCII0JIb30BaTh MPUEMbI pe(IEKCUU sl OLICHKH CUTYallUH,
BbIOOPA BEPHOTO PEIICHNUS;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh
pelieHus

110 UX CHHIKEHUIO

OK 04. DdppexTuBHO
B3aMMO/ICHICTBOBATh

u paboTaTh

B KOJUIEKTHBE U KOMaH 1€

JlngHOCTHBIE PE3YNBTATHI JOJKHBI OTPAKATh B YaCTH
LEHHOCTU HAyYHOTO MO3HAHUS:

-OBJIaJIEBaHNE HABBIKAMU y4e€OHO-HUCCIIEIOBATEIbCKOM,
MIPOEKTHOMU

W COIIMAJIbHOMN IeATCILHOCTH;

MeranpeameTHble pe3yabTaThl T0JKHBI OTPAXKaTh:
OBnaneHne yHUBEPCATbHBIMA KOMMYHHKATHBHBIMU
JEUCTBUSIMU:

0) cOBMECTHasI IeSITEIIbHOCTb:

- IOHUMATh U UCTIOIH30BATH MPEUMYILIECTBA KOMAHIHOM
Y MHIUBHUIyaJIbHOM paboTHI;

- BBIOMPATh TEMATHUKY U METOJIbl COBMECTHBIX JIEHCTBUI C

[1P6 10. OBnagenue ymeHusIMU paboTaTh B IpyIIe

C BBINIOJIHEHHUEM Pa3IMYHBIX COLMATIBHBIX POJIEH, JIaHUPOBATh
paboTy rpynIsl, palMOHAIEHO PACTIPEEIISATh IS TEILHOCTD B
HECTaHJApPTHBIX CUTYaIUsIX, aJeKBaTHO OLIEHUBATh BKJIa/l
KaXX/IOTO M3 YYaCTHHKOB TPYIIIBI B PEIICHUE paCCMAaTPHBAEMOM
poOIeMbI




Y4€TOM OOIUX UHTEPECOB, M BOZMOXKHOCTEH Ka)KJJ0r0 YJeHa
KOJJIEKTHBA;

- IPUHUMATh L€ COBMECTHOU JESATEIBHOCTH,
OpraHU30BBIBATH

Y KOOPAMHHUPOBATH JEHCTBUSA I10 €€ JOCTHKEHUIO: COCTABIIATh
IIJIaH AEUCTBUH, paCIPENeATh POIU C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON pabOThI;
-OLIEHMBATh KAYE€CTBO CBOETO BKJIAJIAa M KAXKJIOT0 Y4aCTHHUKA
KOMaH/Ipl B OOILUI pe3yabTaT [0 pa3padOTaHHbIM
KPUTEPHUSIM;

-IIpeAJIaraTb HOBBIE IIPOEKTHI, OLICHUBATb UJIEU C IO3ULIUU
HOBU3HBI, OPUTMHAJILHOCTH, IPAKTUYECKOIN 3HAUUMOCTH;
KOOpJAMHHUPOBAaTh

Y BBITIOJHATH Pa0OTy B YCIOBHSAX PEAbHOTO, BUPTYaJIbHOTO
U KOMOMHMPOBAHHOTO B3aUMOJCHCTBHUS;

-OCYILECTBIISITh IO3UTUBHOE CTPATETUUECKOE [TOBEACHHE

B PA3JIMYHBIX CUTYaLUIX, IPOSBIATH TBOPYECTBO U
BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

OBnazneHne yHUBEPCAIBHBIMU PETYJISITUBHBIMU JACHCTBUSMMU:
T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX JIIOAEH IIPU
aHAJIN3€ Pe3yJIbTATOB JIEATEIbHOCTH

OK 05. OcyiiecTBasTh
YCTHYIO U TUCHMCHHYIO
KOMMYHHKAITHIO

Ha TOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
y4eToM 0coOeHHOCTEN
COLIMAJIBHOTO

U KyJIbTYpPHOTO KOHTEKCTa

JIM4HOCTHBIE Pe3yNIbTAThI IOJDKHBI OTPAXKaTh B YACTH
ACTETUYECKOTO BOCITUTAHUSA:

- 3CTETHYECKOE OTHOIIIEHUE K MUPY, BKJIFOYAst ICTETUKY ObITa,
HAy4YHOT'O U TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPY/Ia

1 OOIIECTBEHHBIX OTHOIICHHIA;

B 00JIaCTH MAaTPUOTHUECKOTO BOCTTUTAHUS TIPOSIBIISITH:
-IIEHHOCTHOE OTHOILIEHNE K TOCYJapCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY U MIPUPOAHOMY HACIIEINIO, TAMSATHUKAM,
TpaauiusaM Hapos10B Poccun, noctukenusam Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPY/IE;
MeranpeamMeTHble pe3yabTaThl TOJKHBI OTPAXKATh:

I1P6 1. CpopmMHUpOBaHHOCTH MPEACTABIECHUI O POIU

1 MecTe (PU3UKU U aCTPOHOMUU B COBPEMEHHOW HAyYHOU KapTUHE
MHDa, 0 cucTeMooOpa3yomieil poiau GpU3KuKK B pa3BUTUU
€CTECTBEHHBIX HAYK, TEXHUKH

U COBPEMEHHBIX TEXHOJIOTHUM, O BKJIAJI€ POCCUUCKUX

1 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKU; TOHUMaHUE
(u3nYecKoil CylmHOCTH Ha0II0JaeMbIX SIBICHUH MUKPOMHUPA,
MaKpOMHpa U METaMUpPa; IOHUMaHKUE POJIU aCTPOHOMUU B
MIPAKTUYECKON IEATEIbHOCTH YEJI0BEKA U JaJIbHEHIIIEM HAyYHO-
TEXHUYECKOM Pa3BUTHH, PO (PU3UKU

B (hOpMUPOBAHUH KPYro3opa 1 (PyHKIIMOHAIBHOM IPaMOTHOCTH




OBJaiecHuEe yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JIEHCTBUSAMU:

a) oOmeHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX Cepax KU3HH,
- pa3BEpHYTO U JIOTUYHO M3J1arath CBOIO TOUKY 3PEHUS

C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

YCJIOBEKA IJIA pCIICHUSA MPAKTHYCCKUX 3a1a4

OK 07. ConelicTBOBaThL
COXPAHEHHUIO OKpPYKaroLIeh
Cpelibl,
pecypcocOepereHuIo,
NPUMEHSATH 3HAHUS

00 U3MEHEHHU KIINMATa,
MPUHIIUIIBI OEPEKITHUBOTO
IIPOM3BOJICTBA, YPPEKTUBHO
JIeMCTBOBATH

B YPE3BBIYANHBIX
CUTYaIUsIX

JInyHOCTHBIE PE3YJIBTATHI AOJIKHBI OTPAXKATh B YACTH
JKOJIOTUYECKOTO BOCIIUTAHHUS:

- ¢hOpMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYpPbl, TOHUMaHUE
BIIMSIHUS COLMAIIBHO-DKOHOMMYECKUX IPOLECCOB Ha
COCTOSIHME IIPUPOJHON U COLIMAIIBHON CPENbl, OCOZHAHUE
r7100aTBHOTO XapaKkTepa IKOJIOTHUECKUX MPooIIeMm;

- INIAHUPOBAHUE U OCYLIECTBICHUE NEUCTBUI B OKPYKAIOILIEH
cpelie Ha OCHOBE 3HAHHUs LIeJIel YCTOWYUBOIO Pa3BUTHUSA
YeJI0BEUECTBA,

AKTUBHOE HEMPUATUE IEUCTBUIN, TPUHOCAIINX BPE]l
OKpY’Karollen cpeze

ITP6 8. ChopmMupoBaHHOCTH YMEHHUS MPUMEHSTH IMOJTy4YECHHBIE
3HAHUS Ul OOBSCHEHUS YCIOBUH MPOTEKaHUS (PU3HUECKUX
SIBIIGHUN B IPUPOJIE

U JUTSI IPUHATHUS TIPAKTHYECKUX PEIICHUN

B TIOBCEIHEBHOM KU3HU 11 o0ecriedeHns: 6e30MacHOCTH MpH
oOpamieHnn ¢ OBITOBBIMH MPHUOOPAMH U TEXHUUIECKUMHU
YCTPONCTBaMHU, COXPAHEHHUS 3/I0POBbs U COOJIIOACHUS HOPM
9KOJIOTMUYECKOT0 TIOBEJIEHUS B OKPY>KaIOILEH cpe/ie; IOHUMaHue
HEOOXO0IMMOCTH MPUMEHEHHSI TOCTHXKEHUH (PU3UKH U TEXHOIOT U
JUISL pallMOHaIbHOTO MPUPOIOTIOIB30BaAHUS

1K 1.2. OcymiecTBisATh
KOMIUTIEKC MEPOIPHUSITHH T10
JIEMOHTAXy ¥ PEMOHTY
CHCTEM, arperaToB U y3JOB
CTPOMTENBHBIX MAIINH IS
yCTpaHEeHUs] 0OHAPYKEHHBIX
HEHCIIPAaBHOCTEN.




2. CTpyKTypa M cojep:kaHue 001eo0pa3oBaTeIbHOM THCIUNIMHBI

2.1 O0beM AUCHUILTHHBI M BUAbI Y4e0HOii padoThI

Buna yueOHoii padoThl Oo0bem B
yacax

O0bem o0pa3oBaTe/IbHON NPOrpaMMbl JHCHHUIINHBI 176

OcHoOBHOe coiep:KaHue 136

B T.4.

TEOPETHYCCKHUE 3aHATH 112

1abopaTOPHBIE 3aHATHS 24

IIpodeccuonaibHO OPHEHTHPOBAHHOE CO/lep:KaHue (Co/lep:KaHue 34

MPUKJIAJTHOI0 MOIYJIfA)

IIpomMe:kyTouHasi aTTecTalus (3K3aMEH) 6




2.2. TemaTn4yeckuii JIaH M cojiepKaHue TUCHMILTUHBI «PU3nKay

HaumeHoBaHmue Conep:kanue y4eOHOTro MaTepuasia (0OCHOBHOE M NPO(PeCcCHOHATBLHO OPUEHTHUPOBAHHOE), O0bem | Popmupyemble
pa3esoB U TeM JIa00paTOpPHBbIE U NPAKTHYECKHEe 3aHATHS, IPUKJIATHON MOAYJ/Ib (IIPU HAJMYUH) YacoB | KOMIIETEHIIUH
1 2 3 4
Pa3nen 1. ®u3uka u MeTOIbI HAYYHOTO MIO3HAHMS 2
Tema 1.1 Copep:xaHue yueOHOTr0 MaTepuasa 2 OK 03
Beenienne dusnka - Hayka o nmpupoje. Hayunsle MeTobl O3HAHUA OKpYsKarollero Mupa. Posb skcniepumenTa u OK 05
TEOPHHM B MpOIlecCe MO3HAHUS MPUPOABL. DKCIEPUMEHT B ¢u3uke. MoxaenupoBaHue (GU3NIECKUX
ABJICHUN 1 nporeccoB. Hayunsle runoressl. @u3ndeckue 3aKOHbI U TEOPUU. ["paHuUIbl TPUMEHUMOCTH
¢usnueckux 3akoHoB. [IpuHimn coorBerctBud. Pomb u Mecto ¢usuku B hopmupoBaHUH
COBPEMEHHOW Hay4HOH KapTHHBI MUPA, B IPAKTUYECKOH IeATEIbHOCTH J0AEH
Paznen 2. Mexanuka 32 OK 01
Tema 2.1 Conepskanue yueGHOr0 MaTepuaa 4 OK 02
Kunemaruka IIpogdeccnonaibHO OpEHTHPOBAHHOE COJAEPKAHUE (COAepKaHUe TPUKJIATHOTO MOAYJIs) OK 04
Mexanuueckoe aBrkeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHHd. Cucrema oOTcuera. OK 05
Tpaextopus. Ilepemenienue, ckopocTh (CpenHss CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpPEHME OK 07
MaTepUaIbHOM TOUYKM, MX MPOEKIMH HA OCHU CHCTeMbl KoopauHar. ClOoXKeHHE IepeMelleHUuN U [K 1.2
CIIO’)KEHHE CcKopocTell. PaBHOMepHOE M PaBHOYCKOpEHHOE NpsMOJUHeHHoe nBuxeHue. ['papuku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, NMYyTH U MEpeMElIeHUs MaTepuaibHOW TOUKH OT
BpemeHu. CBoOOaHOE MajieHHe. YCKopeHHe cBoOogHOro maaeHus. KpuBosinHeiiHOe JBU)KEHHE.
JIBu>keHne MaTepuaabHOW TOYKU MO OKPYXKHOCTU C MOCTOSIHHOM MO MOJYJIO CKOPOCTBIO. YTJIOBas
CKOpOCTbh, JHMHEHHast ckopocTb. [leproa u yactora oOparieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.
TexHnueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHUE: CIIUJOMETP, ABHKEHUE CHAPSIIOB, LIEHBIE U
pEMEHHBIE TIEpeaaun
IIpakTnyeckue 3aHATHSA 2
[IpakTrueckoe 3ansaTue Nel M3yueHne npsAMONIMHENHOTO paBHOYCKOPEHHOTO ABUKEHUS
Tema 2.2 Coaepsxkanue y4eOHOIro MmaTepuaJia 4




Jmnamuka

[Ipunuun ornocurensHocTH ['anmwiies. IlepBblil 3akoH HproToHa. MHepuuanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit 3akon HeloToHa 11711 MaTepuanbHON TOYKU
B uHepnuanbpHou cucteme otcuera (MCO). Tperuit 3akon HproToHa /11 MaTepHaIbHBIX TOYECK. 3aKOH
BcemupHoro Tsarorenus. Cuna Tspkect. IlepBas kocMuueckast ckopocTh. Cuiia ynpyroctu. 3aKkoH
I'yka. Bec Tema. Tpenue. Buumbl Tpenmst (mokos, cKoibkeHus, kadenws). [loctymarenbHoe u
BpallaTelbHOe IBMKEHHE aOCONIOTHO TBEPAOTrO Teida. MOMEHT CHIJIBI OTHOCHUTEIIBHO OCH BpAIllCHUSI.
[nneyvo cuibl. YcioBusi paBHoBecus TBepaoro tena B UCO.

HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAHUE (couepma}me NMPUKJIAAHOTO MO}Iy.]'IH)

Cuna tpenus. Cyxoe Tpenue. Cwia TpeHHsI CKOJNBXKCHHSI W cuja TpeHus mnokos. KoaddumumeHt
TpeHus. Cuita CONPOTUBIICHUS TTPH IBUYKCHUH Tella B )KUJKOCTU WK ra3e. TeXHHUecKue yCTporcTBa u
MIPAKTUIECKOE MPUMEHEHHUE: TIOIIIIUITHUKY, TBUKCHIE NCKYCCTBEHHBIX CITYTHUKOB

IlpakTH4yecKkue 3aHATHSA

[Ipaktuueckoe 3anstue Ne 2. MccnenoBanue ycaoBUi paBHOBECUSI TBEPAOTO TeJla, UMEIOIIEro OCh
BpAILICHUS

IpodeccnoHabHO OPHEHTHPOBAHHOE colep:KaHue (Colep:KaHue MPHKIATHOTO MOKYJIsI)

[TpakTuueckoe 3ansatue Ne3. Pemenue 3a1a4 ¢ mpodeCcCHOHaIRHOM HAaPpaBIeHHOCThI0. Ha
IpUMEHEeHHEe BTOoporo 3akoHa HeloToHa, onpeeneHure macchl U cuiibl. I'paduueckoe nzo0paxenue
CWJI IEUCTBYIOIIMX Ha Tea. Pemenne 3a1a4 Ha IpMMEHEHNE 3aK0OHa BCEMUPHOTO TATOTEHUS,
BBIYHCIICHUE CUJIBI YIIPYTOCTH. Penienne 3a1a4 Ha BBIYMCIICHUE CUIIBI TPEHUS, COITPOTUBIICHUS.
[Ipaktuueckoe 3ansitue Ned TexHHUUecKHEe YCTPOICTBAa M MPAaKTUYECKOE NMPUMEHEHHE: CIHIOMETP,
JBUKEHHE CHApSIJIOB, LIETIHbIE U PEMEHHbIE Nepeaadd, MOIIIUITHUKN, BOJAOMET, KOMep, NMPYKUHHBINA
MIUCTOJIET, IBUKEHNE UCKYCCTBEHHBIX CITlyTHUKOB U PaKeT.

Tema 2.3
3aK0oHEBI
COXpaHEHHUS B
MEXaHUKE

Conep:xanue yueOHOro MmaTepuajia

Nmnynbc MaTepualibHOM TOUKHM (Tea), CUCTEMbl MaTepUaIbHBIX TOUEK. MIMIynbC CHIIBI U U3MEHEHHE
uMnynbca Tena. 3akoH coxpaHeHuss ummynbca B MCO. PeaktuBHOe nBuxkeHue. Pabota cuiibl.
MomtHocts cunbl. Kunernueckass sHeprusi MaTepuaibHOW Touku. TeopemMa 00 H3MEHEHHH
kuHeTndecko  sHepruu.  lloreHumansHas  sHeprus.  IloTeHumanbHas  PHEprus  ymnpyro
nepopMupoBaHHON TpykuHbI. lloTeHnumanbHas >Heprus Tena BOJM3M TOBEPXHOCTH 3€MIIH.
[ToreHnuansHble U HEMOTEHUUANbHBIE CHIIBL. CBA3b pabOThl HEMOTEHIMAIBHBIX CHJI C MU3MEHEHHEM
MEXAHUYECKOW DHEPrUM CHUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHWUYECKOW SHEPruu. YMOpPYrue u
HEYINPYTUe CTOIKHOBEHMSI

IIpodeccnonaibHO OpEHTHPOBAHHOE COJleP:KaHue (CoepKaHue MPUKJIATHOT0 MOIYJIs)




Mexanuueckass pabora W MomHOcTh. Kunermueckass sHeprus. IloreHuuanbHass sHeprus. 3akoH
COXpaHEHHUs MEXaHWYeCKOU sHeprun. PaboTa CHIIbI TSXKECTH U CHITBI ypyrocTH. [IpuMeHneHne 3aKkoHOB
coxpaHeHus. Mcrnonap3oBaHUE 3aKOHOB MEXaHUKU JJIsi OOBSICHEHUS JABM)KEHUS HEOECHBIX Tel W IS
pa3BUTHUS KOCMUYECKHUX UCCIIEIOBAHUI, TPAHULIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKH.

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJepKaAHNeE (COMEPKAHUE MPUKJIATHOTO MOTYJIs1)

[Ipaktuyeckoe 3anarue NeS. HccnenoBanue cBs3M pabOThl CHUJIBI ¢ M3MEHEHHEM MEXaHHYECKOM
SHEpI'UH Tejla Ha IpUMepe pacTsKEHHsI pe3UHOBOTO JKI'yTa

Pazgen 3. MoJiekyasipHasi pu3uka 4 TepMOANHAMHUKA

44

Tema 3.1
OCHOBEI
MOJIEKYJISIPHO-
KHUHETUYECKOMH
TEOPHUH

Conep:xanue yueOHOTo MmaTepuajia

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpMM M HUX OIBITHOE OOOCHOBaHUE.
Bbpoynosckoe nBuxkenue. quddysus. Xapaktep ABMKEHHS U B3aUMOJCHCTBHUS YacTHI] BEILECTBA.
Mogenu cTpoeHus ra3oB, KUAKOCTEH M TBEPHABIX Tel U OOBACHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
aTUX Mopenell. Macca u pasmepsl Moiekyn. KommuectBo BemectBa. IlocrosiHHas ABoraapo.
TenmoBoe paBHOBecue. Temmeparypa u ee usmepenue. lllkana temneparyp Llenbcus. Mogens
uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUUECKON TEOpUM HI€aIbHOro rasa.
AbGcoutoTHas TeMIepaTypa Kak Mepa CpeiHel KMHETHYEeCKOM PHEPruu TEIUIOBOrO JBMXKEHUS YaCTHIL
raza. lllxana Temnepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue Menneneesa-Kianelipona. 3akoH
HanbToHa. M30mporeccsl B UeaabHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BelecTBa. I'paduueckoe
MIPE/ICTAaBICHUE M30IPOLIECCOB: HM30TepMa, H30Xopa, u3zobapa. TexHuueckue yCTpoiicTBa U
MPAaKTUYECKOe MPUMEHEHHUE: TEPMOMETP, HapoMeTp

10

IIpakTHYecKHe 3aHATHA

IMpakTuueckoe 3ansatre Ne6. M3ydeHne ogHOTO U3 M30IPOIIECCOB

IIpodeccnonaibHO OPMEHTHPOBAHHOE COJeP:KaHUeE (CoepKaHue MPUKJIATHOTO MOAYJIs)

[Tpaktunyeckoe 3anstue Ne7 OnpeneneHue aTMOC(hEpHOro JaBJIeHUs ¢ OMOIIbIO 3akoHa boitnsa —
Mapuorra

Tema 3.2
OCHOBBI
TEPMOJUHAMUKHU

Conep:xanue yueOHOT0o MaTepuasia

Buytpennss sueprus. Pabora u Teronepenada. KommuecTBO TemaoThl. YpaBHEHHE TEIIOBOTO
Oananca. [lepBoe Hauanmo TepmoauHaMuku. AanabaTHeIi Tipoliecc. Bropoe Havaio TepMoauHaMUKH.
TepMmonuHaMuyeckasi cucreMa. BHYTpeHHSIs 2HEpPrusl TePMOJUHAMUYECKONH CHCTEMBI U CIOCOOBI ee
n3Menenus. KonuuecTBo TemnoTsl 1 padota. BHyTpeHHSs SHEprusi 0JIHOATOMHOTO HMJI€aIbHOIO rasa.
BI/I,Z[BI Tennonepe;[aqnz TCHHOHpOBOHHOCTB, KOHBCKIIUA, I/ISJIY‘-IQHI/IG. yI[eJ'ILHaH TCIIJIIOCMKOCTH
BemiecTBa. KonmudecTBo TeioTel nipu Terionepenayde. [lonstue 06 aguadbarnom mporecce. [lepBoiid
3aKOH TepMoAMHAMUKU. llprmMeHeHuMe TmepBOro 3akoHa TEPMOJMHAMHKHA K HM30IPOLIECCAM.
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OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
[IK 1.2




I'padmueckas wunHTepnperanusi paboTbl ra3za. Btopoil 3akoH TepMoauHamuku. HeoGpatumocTb
nporeccoB B mpupoje. Lukn KapHo m ero xodpuIHMEeHT MONE3HOrO ACUCTBHS. DKOJIOTUYCCKUE
POOGIIEMBI TETIJIOOHEPTeTHKU.

IIpodeccnonaibHO OpEHTHPOBAHHOE COJeP:KaHUE (COAepKAHUE TPUKJIATHOTO MOAYJIs)

TemnoBele aurarenu. KIIJI TemoBoro nsuratend. OxpaHa nOpupoibl. TemyioBble MalIUHBI.
[Ipunuuns!l gelcTBus TemioBbIX MamMH. IIpeoOpa3oBaHusi »HEpruM B TEIUIOBBIX MAIIMHAX.
KoadduumenT mone3Horo AeHCTBHs TEIUIOBOW MalIMHBI. TeXHUYECKHE YCTPONCTBA M MPAKTHUECKOE
IIPUMEHEHME: ABUraTelb BHYTPEHHEr0 CrOpaHusi, ObITOBOM X0JOIMIBHUKL, KOHAULIUOHED

HpaRanecmle 3AaHATHSA

[Tpaktrueckoe 3anstue Ne8. 3mepenne yaenbHOU TEIIIOEMKOCTH

Tema 3.3
ArperarHble
COCTOSIHUS
BELIECTBA U
¢dazoBbie
nepexoabl

Conep:xanue yueOHOro maTepuajia

[TapooOpa3zoBanue u KoHAeHcauus. HMcnapenue u kumneHue. AOCOMIOTHasE M OTHOCUTEIbHAs
BJIQXKHOCTh BO3ayXxa. HacblleHHbl map. VYaenbHas TeIuioTa MMapooOpa3oBaHus. 3aBUCHMOCTb
TeMIepaTypbl KHUIIEHUS OT JaBieHus. TBepaoe Teno. Kpucramimueckue u amopdHble Tea.
AHunzotponusi cBOMCTB KpucTayuioB. JKunkue kpuctauisl. CoBpeMeHHble MaTepuansl. [InaBinenue u
KpUCTaju3anus. Y aenbHas Temiora miasienus. Cyonumanus. YpaBHEeHHE TEMJIOBOTO OanaHca

IpodeccoHaIbLHO OPHEHTHPOBAHHOE CO/IePKaHHe (COTepPKAHNE MPUKJIATHOTO MOXYJIs1)

[Tpaktryeckoe 3ansTre Ne9. OnpeseneHne BIaKHOCTH BO3TyXa

Paszngea 4. Diaexkr

POAMHAMM KA

34

Tema 4.1
DNEeKTpOCTaTUKa

Conep:xaHue yueOHOT0o MaTepuajia

OnexTpuzauus Tell. OIEKTpUYecKHd 3apsal. JlBa Buaa diekTpuueckux 3apsaoB. I[IpoBogHukwy,
IUDJIEKTPUKNA U TOJYNPOBOAHUKU. 3aKOH COXPaHEHHUs S3JIEKTPUUECKOro 3apsaa. BsaumopeiicTue
3apsanoB. 3akoH Kysnona. TodeuHbll anekTpUuecKui 3apsa. DiaekTpudeckoe nose. HampspkeHHOCTb
AJIEKTPUYECKOro Mojs. [IpuHIMI Cyneprno3uuuy 3JICKTPUYECKUX Mojed. JIMHuM HanpsKeHHOCTH
asieKTprueckoro nois. Pabora cun anekrpocratuyeckoro nois. Ilotenuuan. Pa3HocTs MOTEHIUAIOB.
[IpOBOTHMKYM M AMDIIEKTPUKH B AJIEKTPOCTATUYECKOM ToJIe. JIM3IeKTprdecKasi IpOHUIAEMOCTb.

IIpodeccnonaibHO OpEHTHPOBAHHOE COJEePKaHUE (COAepKaHUe TPUKJIATHOTO MOAYJIs)

OnexTpoeMkocTh. KoHneHcaTop. DIeKTpOEMKOCTh IIOCKOI0 KOHAEHCATOpa. DHEpPrusl 3apsuKeHHOTOo
KOHJICHCATOpa

Tema 4.2

Conep:kaHue y4eOHOT0o MaTepuaJia

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.2




ITocTostHHBIN
ANEKTPUYECKUN
ToK. TokM B
Ppa3InYHBIX
cpemax

DNEeKTPUUECKUN TOK. YCIOBHUS CYHIECTBOBAHUS 3JEKTPUUECKOro Toka. Mcrounuku toka. Cuia Toka.
[MocTostnubiii Tok. Hampspkenue. 3akoH Oma st yyacTka Ienu. DJIEKTPUUYECKOE COMPOTHBIICHHE.
VYaensbHoe compoTuBieHue BemiectBa. [locnenoBaTenbHoe, mapamielnbHOE, CMEIIAHHOE COETUHEHUE
npoBOIHUKOB. PaboTa snekrpuueckoro toka. 3akoH JDxoyns-JIeHna. MOIIHOCTh 3JEKTPUYECKOTO
TOKa. DJEKTPOABMKYINAsl CHUJla M BHYTPEHHEE COMPOTHBIIEHWE HCTOYHMKA TOKa. 3akoH Oma amns
MOJIHOW (3aMKHYTOM) sJiekTpuueckor menu. KopoTkoe 3amblkaHUe. DJIEKTPOHHAsI MPOBOJAUMOCTH
TBEPAbIX METAIOB. 3aBUCUMOCTb COIPOTUBIICHHUS METANIOB OT TemrepaTypbl. CBEpXIIPOBOIUMOCTb.
DnexkTpudeckuil TOK B Bakyyme. CBoOICTBa 31eKTpOHHBIX ITydkoB. [lomynpoBoguuku. CoOCTBEeHHAs U
MpUMecHas MPOBOJAMMOCTbh MONYHNpoBOAHUKOB. CBoiicTBa p-N-mepexona. IlomynpoBoaHUKOBBIE
npuOOpsl. DIEKTPUYECKH TOK B PpacTBOpPax M pacIuiaBaX »JIIEKTPOIUTOB. DJIEKTPOIUTHYECKAS
aucconuanus. JIEKTPOIU3. JIEKTPUUYECKUH TOK B ra3ax. CaMOCTOATENBHBIM U HECAMOCTOSATEIbHBIN
pa3psa. Mousaus. [1nazma

HpaKanecmle 3aHATHUSA

[Tpaktryeckoe 3anstue NelQ. M3ydeHne cMEIIaHHOTO COSIMHEHHS PE3UCTOPOB.
[Tpaktruyeckoe 3ansatue Nell M3mepeHue 31eKTpoABHKYILEH CUIIbl HCTOUHUKA TOKA U €T0
BHYTPEHHETO CONPOTUBICHUS

Tema 4.3
MaruntHoe
ojJe.
OneKTpoMarHu

THasl UHAYKIIHS.

Coaep:xanue y4eOHOIro MmaTepuaJia

[TocrossHHbIE MarHuThl. B3anMonelcTBHE TMOCTOSHHBIX MAarHuTtoB. MarHutHoe 1moje. Bekrtop
MAarHUTHOM MHAYKUUHU. [IpuHIMI cyneprio3uuyMy MarHUTHBIX MOJIeH. JIMHMM MarHUTHOW HMHIYKIMU.
KapTuna 1MHUI MarHMTHOM MHAYKIWHA MOJISI TOCTOSTHHBIX MAarHUTOB. MAarHUTHOE TOJIE MTPOBOJHUKA C
TokoM. KapTuHa JIMHMI UHIYKIUU MAarHUTHOTO MOJIsl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O
KOJIBIIEBOTO TPOBOJHMKA, KATymIKH ¢ TOKoM. OmbiT Opcrema. B3aumopeiicTBue MPOBOIHUKOB C
TokoM. Cuna Ammnepa, ee mMoaynb U HampaBieHue. Cuna JlopeHua, ee MOIylb W HalpaBi€HHE.
JIBr>KeHre 3apssKeHHON YacTHIIBI B OJHOPOJHOM MarHUTHOM moJie. Pabota cumel Jlopeniia.

IMpodeccHoHaILHO OPHEHTHPOBAHHOE CO/IEPKaAHHE (COTepPKAHNE MPUKJIATHOT0 MOXYJIs1)

SIBneHne d7IEKTPOMarHUTHON MHAYKUIMU. [I0TOK BEkTOpa MarHUTHOM MHAYKLUHU. DIEKTPOABUKYIIAs
CWJIa MHAYKIHMU. 3aKOH AJIEKTpoMarHuTHoW uHAykuuu Papanes. BuxpeBoe snekTpuueckoe Modie.
ONeKTpOoABMKYIIasl CHja WHAYKIUU B NPOBOJHUKE, ABIXKYILIEMCS MOCTYNATEIbHO B OJHOPOIHOM
MarHuTHOM Tmone. IlpaBuiio Jlenma. MHOyKTUBHOCTD. SIBJIEHME CaMOMHIYKIIUU. DJIEKTPOABHKYIIAS
CHJIa CAMOMHYKIIMU. DHEPrUsl MATHUTHOTO OJIL KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE TOJIE

IIpakTuyeckue 3aHsATHSA

[Tpaktryeckoe 3anstue Ne 12. MccnenoBanue NeiCTBHS MOCTOSTHHOTO MarHWTa Ha PaMKy ¢ TOKOM
ITpakTruyeckoe 3anstue Ne 13 V3ydeHue siBIeHUS SJIEKTPOMArHUTHON WHAYKIUH




Pa3znea 5. Kosre0anus 1 BOJTHBI

28

Tema 5.1 Coaeprxkanue yueOHOro MmaTepuaJia 8

Mexannueckue | KomebOarenbHas cuctema. CBOOOIHBIE MeXaHWYeCKHe KojicOaHus. ['apMoHHUYecKHe KojieOaHus.

u [Tepuon, yacrora, amrutyna u ¢asza konedanuil. [IpykuHHBIA MasTHUK. MaTeMaTHYECKUN MasTHUK.

DJIEKTPOMArHuT | YpaBHEHHE T'apMOHUYECKUX KojeOanwii. IIpeBpaienne >HEpruu Mpu rapMOHMYECKHX KOJICOAHUSX.

Hble KoneOanus | KoseGarenpHblii KOHTYp. CBOOOIHBIE BIEKTPOMArHUTHBIE KOJEO0aHHUs B MICATBHOM KoJeOaTelIbHOM
KOHType. AHQJIOTHS MEXKIy MEXaHWYECKUMU U SJICKTPOMArHUTHBIMH KoseOaHusMu. Dopmyna
TomMcona. 3akoH coxpaHEeHHs SHEPruu B HAeaIbHOM KoseOaTenbHOM KoHType. IlpencraBnenue o
3aTyxamIuX KojeOaHWsX. BwIHyXJeHHbIe MexaHHueckue kojeOaHus. PesoHanc. BwIHyXIeHHbIE
3JICKTPOMAarHuTHBIE KosieOanus. [lepemennsbiii TOk. CHHYCOUIAIBHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUINTYJIHOE U JACWUCTBYIOIEE 3HAYEHUE CUJIbl TOKAa W HamlpsKeHUs.
Tpauchopmarop. [IpousBoacTBo, nepeaada u MOTpedICHUE YNEKTPUIESCKON SHEPTUU. DKOJIOTHIECKHE
PUCKH TIPU MPOU3BOJCTBE 3JIEKTpUUECKOM 3Hepruu. KynbTypa MCHONB30BaHUS AJIEKTPOIHEPTUU B
[OBCEHEBHOW KU3HU
IIpakTHYeckne 3aHATHS 2
[Ipaktuueckoe 3ansarue Ne 14. MccrienoBanue mepeMeHHOr0 TOKa B LIETIH U3 MTOCIEA0BATEIHHO
COEJITMHEHHBIX KOHJIEHCATOpa, KaTYIIKH U Pe3ucTopa

Tema 5.2 Conep:xanue yueOHOro maTepuajia 6

Mexannueckne | MexaHWYeCKHE BOJIHBI, ycnoBusi pacrpoctpanenus. [leproa. CKopocTh pacnpoCTpaHEHUs U JJuHA

u BosHBI. [lomepeunsie U mpojonbHbIe BOMHBL MHTephepeHnus U AUPpPaKIus MEXaHUYECKUX BOIIH.

JIeKTpoMarHuT | 3pyk. CkopocTbh 3ByKa. ['pomkocTh 3Byka. Boicota ToHa. TemOp 3Byka. DiIeKTpOMarHuTHBIE BOJIHBI.

HBICBOJIHBI VcnoBusi u3dydeHUs: SJIEKTPOMAarHUTHBIX BOJIH. B3aumuas opuentanuss BexktopoB E, B, v B

3H€KTpOMaFHHTHOﬁ poyiHe. (CBolicTBa OJICKTPOMArduTHBIX BOJIH: OTPaXCHUC, MPCIOMIICHUC,
noJapu3sanus, I[I/I(bpaKL[I/ISI, I/IHTep(I)epeHI_II/Iﬂ. CKOpOCTB QJICKTPOMAarouTHBIX  BOJIH. Illkana
OJICKTPOMAarHuTHBIX BOJIH. HpI/IMCHCHI/IC OJICKTPOMAarouTHBIX BOJIH B TCXHHUKE U 6I)ITy. HpI/IHIII/IHI)I
paaruoCBA3U U TCICBUIACHUA. Pazu/lonoxaum[. SHCKTpOMaFHI/ITHOC 3arpsA3HCHUC Oprxcanmeﬁ CpCabl

OK 01
OK 02
OK 04
OK 05
OK 07




Tema 5.3 I'eomerprueckas ontuka. IIpsmonuHeiiHOe pacipocTpaHEHUE CBETa B OMHOPOAHOU cpene. JIyu cera. 8
OnTuka Toueunslil ucTouHMK cBeTa. OTpakeHHE CBETa. 3aKOHBI OTpakeHUs cBeTa. [locTpoenne n3oopaxeHuit
B IUIOCKOM 3epkaie. Ilpenomnenue cBera. 3akoHbl IperoMIIeHUs cBeTa. AOCOJIOTHBIM ITOKa3aTelb
npenomiieHus. [loaHoe BHyTpeHHee oTpakeHue. IIpeaenbHbIi yrojl MOJHOIO BHYTPEHHETO
orpaxkenus. Jucnepcus csera. CroxxHblil coctas 6esoro ceera. L{Ber. Cobupatomue 1 paccenBaroiye
nuH3bl. ToHkass nuH3a. DOKYCHOE PAcCCTOSIHUE M ONTHYECKas Cuia TOHKOM JuH3bL. lloctpoeHue
n300pakeHU B COOMpAIOIIMX M pacceuBaroOlMX JMH3aX. DopMysia TOHKOW JMH3BL. YBEJIWYEHUE,
naBaemoe JMH30W. llpenenbl npuMeHUMOCTH TeOMETpUYecKOM oNTHKU. BonHoBas —onTHKa.
WuTepdepennus ceera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHSI HAOIIOJEHUS MAaKCUMYMOB U MUHMMYMOB
B MHTEP(EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX MCTOYHHUKOB. Jndpakuus cBeta.
JudpakiuuonHas pemerka. YciaoBUe HAOMIOACHUS IJIABHBIX MAaKCUMYMOB IIpH  HaJIeHUH
MOHOXPOMaTHYECKOI0 CBETa Ha AU PaKIUOHHYIO peuieTky. [lonspuzanus ceera
IIpakTnyeckne 3aHATHSA 4
[IpaxTuueckoe 3anarue Ne 15. Onpenenenue nokasaresns MPeJIOMIICHUS CTEKIa
ITpakTruyeckoe 3ansatue Nel6. VMcciaenoBaHue CBOWCTB M300paXKeHUH B JIMH3aX
Pa3nen 6. OcHOBBI cIeNIHATILHOW TEOPUH OTHOCHUTEILHOCTH 2 OK 01
Tema 6.1 Conep:kanme y4eGHOro MaTepHasa 2 OK 02
OcHoBBbI I'paHnupl  NPUMEHMMOCTHM — KJIACCHMYECKOM  MexaHukd. [locTymarsl  crenuanbHOM — TEOpHUH OK 04
Teopuu OTHOCHUTEJILHOCTH: MHBAPHUAHTHOCTh MOAYJISI CKOPOCTU CBETA B BaKyyMe€, IPUHIIMII OTHOCUTEIBHOCTH OK 05
OTHOCHUTCIIBHOC OnuHmreina. OTHOCUTEIHLHOCTE OOHOBPEMECHHOCTH. 3ameqienne BpEMCHHN M COKpAIICHHUC OJINHBI. OK 07
TH OHeprus M UMIYJIbC PEIATUBUCTCKONM dYacTHLbl. CBS3b Macchl € DJHEPIHEH M HUMIYJIbCOM
PENATUBUCTCKON YaCTUIbl. DHEPTUs MOKOSI CBOOOIHOM YaCTHIIbI
Pa3nen 7. KBantoBasi puszuka 18
Tema 7.1 Conep:xanue yueOHOT0o MaTepuasia 4
DneMEeHTBI ®otonbl. ®opmyna [lnanka cBs3u 3HepruM (HOTOHA C €ro YAaCTOTOW. DHEPrus M UMIYIbC (OTOHA.
KBaHTOBOM OtkpeiTue u uccinenoBanue ¢orordpdekra. Onbitel A.I. CrozneroBa. 3akoHbl (QoTodddexTa.
ONTHKHU VYpaBuenue OifHmreliHa s QoTodddekra. "KpacHas rpanuna" dororddexra. JlaBneHue cpeTta.
Omnertel I1.H. JlebeneBa. XuMuueckoe NEWCTBHE CBETA. TE€XHUYECKHUE YCTPOWCTBA M MPAKTUYECKOE
npUMeHeHHe: (OTOdIIEMEHT, (POTOJaTUHK, COJTHEUHAsi OaTapesi, CBEeTO U0
Tema 7.2 Conep:kanue y4eOHOT0 MaTepuaJia 6




Ctpoenue aToma

Mopnens atoma Tomcona. OmnbiTel Pezepdopaa no paccesnuto -yactuu. [lnanerapuas Mozens aToma.
[Tocrymarer bopa. M3nmydenue u morniomnieHne (OTOHOB TPU IMEPEXOAC aTroMa C OIHOTO YPOBHS
SHepruu Ha Jpyrod. Bunbl cnektpoB. CHnekTp ypoBHEW HHEpPruu aroma BOJ0Opoja. BoiaHoBbIE
cBoiictBa uyactuu. Bomuel ge bpoitna. KopnyckynspHo-BosnHOBOM ayanu3Mm. CIHOHTaHHOE U
BBIHYXJIEHHOE u3nyudeHue. J(udpakuus >1eKTpOHOB B KpHUCTaUIax. Y CTPOMCTBO U MPUHIUI PaOOTHI
nazepa. TexHMUYECKHE yCTpoMCTBa M  IMPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHBIA  aHalIu3
(criekTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTEP

Tema 7.3
ATOMHOE SApO

Conep:xanue yueOHOro MaTepuaJia

OKCIIEpUMEHTHI, TOKa3bIBAIOIIUE CIOKHOCTh CTpOeHUs sapa. OTKpPBITHE PaiUOaKTUBHOCTH. ONBITHI
Pesepdopra mo onpeneneHuio cocTaBa paguoakTUBHOTO n3nydeHus. CBoiicTBa anbda-, 6era-, raMma-
u3NlydyeHus. BiusHHMEe PaguOaKTUBHOCTU Ha JKMBbIE OpraHu3Mbl. OTKpBITHE NPOTOHA M HEHUTpPOHA.
Hyxnonnas mozpens sinpa ['eitsenbepra-MBanenko. 3apsn sinpa. MaccoBoe uucio sapa. M3o0Tomnsl.
Anbda-pacnan. DNEKTPOHHBIM W MO3UTPOHHBIN  Oera-pacmaa. ['amma-uznmyuyeHue. 3aKkoH
PaZAMOaKTUBHOIO pacmaza. DHEpPrusi CBA3M HYKJIOHOB B szpe. SnepHble cuibl. JlepekT macchl sapa.
SAnepusie peakiuu. [lenenue u cuntes saep. Anepusiit peakrop. Tepmosiaepublil cunrtes. [Ipodiaemsr u
MEPCTIEKTUBBI SIIEPHON SHEPreTUKU. DKOJOTUYECKUE ACTIEKTHI SIIEPHONW SHEPreTUKU. DJIEMEHTapHbIE
gacTulbl. OTKpBITHE MO3UTPOHA. MeToJbl HAOMIONEHUS W PErucTpalud 3JIEMEHTapHBIX YacTHIl.
@dyHnaMeHTaIbHBIE B3aUMOACHCTBHS. EAMHCTBO (DM3NYECKOil KapTHHBI MUpa

Pazpgea 8. Daeme

HTBI ACTPOHOMMH U ACTPOPHU3NKH

10

Tema 8.1
DNEeMEHTHI
ACTPOHOMHH

U acTpoU3UKU

Conep:xaHue yueOHOT0 MaTepuasa:

Oranbl pa3BUTHS acTpoHOMHH. [IpukiamHOE M MHUPOBO33PEHUYECKOE 3HAYEHHE acTpOHOMUU. Bun
3Be3qHoro Heba. Co3Bes3nus, ApKue 3BE3/bl, IUIAHETHI, UX BUAUMOE JBXkeHHe. CoHeUYHas cucTema.
[Inanerst 3emuHoi rpynnsl. [lnmanersi-rurantel. Mainble Tena ConHeuyHoit cuctembl. CounHile,
dbotochepa u armochepa. Comueynasi akTUBHOCTh. VMcTounuk sreprun ConHIA W 3BE3/. 3BE3/IbI, HX
OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMMa ''CHEKTpalbHBIM KJacC - CBETMMOCTH'. 3BE€3lbl IJIABHOMN
MMOCIEI0BATENLHOCTH. 3aBUCUMOCTD "'Macca - CBETUMOCTB" JIJIS 3B€3]1 TJIAaBHOM MOCJIEI0BATEILHOCTH.
Buytpennee crpoenue 38e37. COBpEMEHHBIE IPEJCTABICHUS O IPOUCXO0XKAEHUH U dBosronuu CostHia
1 3Be31. DTallbl )Ku3HU 3Be31. Mueunslii [1yTs - Hama ["anaktuka. CnupanbHas cTpykTypa ["anakTukmy,
pacnpezeneHue 3831, raza u nsiiu. [lonoxxenue n npuwxenue Connna B ['anaktuke. TUIbI ranakTuk.
[Tnockast u chepuueckas noacucreMsl ['amaktuku. PaavoranakTuku U KBa3zapbl. UepHble ABIPHI B
aapax ranaktuk. Beenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3z0eranue ranaktuk. Teopus
Bonwmoro B3peiBa. PenunkroBoe minmydenune. MacmrtabHas cTpykrypa Bceenmennoil. MeraranakTuka.
Hepermennslie npo0aeMbl aCTpOHOMUHU

OK 01
OK 02
OK 03
OK 05
OK 07




IIpakTuyeckune 3aHATHSA

[Mpaktuueckoe 3amsitue Nel7. HaOnmromeHuss HEBOOPYXKEHHBIM TJa30M C  HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TMPHIIOKEHUN ISl OMpEENIeHUs TOJOXKEHHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usi CeBEpHOTo MONyIIapHsi U sIPKUE 3BE3Ibl

IIpomeskyTouHas arTecTanus B Gopme IK3aMeHa

Bcero:
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Yci0Bus peaiu3alniu NporpaMmmbl 0011e00pa3oBaTeIbHOM M CHHIIHHBI

3.1 Tpeb6oBaHUsI K MUHUMAJIBLHOMY MaTepPUATbHO-TEXHUYECKOMY

o0ecrne4eHn 10

B coorBerctBun ¢ TtpeboBanusiMu DPI'OC COO k MaTepHATbHO-TEXHUYECKOMY
oOecrieueHnto yueOHOTO Tpoliecca 6a30BbI YpOBEHb Kypca (PM3MKU HA YPOBHE CPETHETO
oO1ero o0pa3oBaHMsl TOJKEH U3y4aThCs B YCIOBHSIX KaOMHETa (PU3UKU WIHA B YCIOBHSX
MHTETPUPOBAHHOTO KaOWHETa NPEIMETOB ECTECTBEHHO-HAy4HOro LuKia. B kaOunere
(U3UKK JTOJDKHO OBITh HEOOXOJMMOE J1abopaTopHOE OOOPYIOBAHHME JIJIsS BBHITIOJHEHUS
YKa3aHHBIX B TMpOrpaMMe MO (HU3MKE NPAKTUYECKUX padOT U JEMOHCTPAIMOHHOE
oOopynoBanue. JleMOHCTpallMOHHOE 000pyZoBaHUE (OPMUPYETCSI B COOTBETCTBUHU C
INPUHLIMIIOM MUHHUMAaJIbHOU JOCTATOYHOCTH U 0OECIEUYMBAET MOCTAHOBKY MEPEUNCIEHHBIX
B MporpaMMe Mo (U3MKE KIIOYEBBIX JAEMOHCTpPAlMK I KCCICNOBAaHUS H3ydaeMbIX
SBJICHUN M TIPOLIECCOB, SMIUPUUECKUX U (PYHIAMEHTAJIBHBIX 3aKOHOB, UX TEXHUYECKHX
npumeHeHui. JlabopaTopHoe o0opynoBaHUE NSl JIAOOPATOPHBIX M MPAKTUYECKUX PadoT
dbopMupyeTcsi B BUAEC TEMaTHYECKHX KOMIUIEKTOB M OOECIeunBaeTcss B pacy€Te OJHOTO
KOMIUIEKTa Ha JBYyX oOOyvaroummxcsa. TemaTHuecKue KOMIUIEKTHI JIabopaTOpPHOIO
000pyIOBaHUS JAOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIB30BaHUHM aHAJIOT OBBIX
U 1uudpoBbIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX HM3MEPUTENbHBIX CHCTEM B BHJIE
1 (pOoBBIX JabOpaTOpUil.
O6opynoBanue yueOHOTO KaOUHETa:
- IOCAJI0YHbIE MECTA MO0 KOJIMYECTBY 00yUYarOIInXCs;
- pabodee MECTO MPEToaaBaTels;
- KOMIUTEKT Y4eOHO-HATJIAIHBIX TOCOOUI;
- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMAaTEPUAJIOB;
- 3aJIaHUs IJIs1 IPOBEPOYHBIX PadoT;
- mpo(heccnoHaTbHO OPUEHTUPOBAHHBIC 3a/IaHUS;
- MaTepuaibl IK3aMeHa.
TexHnudeckue cpeacTBa 0OyICHHUS:
- IEPCOHAIBHBIN KOMITBIOTEP C JIMIIEH3NOHHBIM POTPaMMHBIM 00€CIICUEHHUEM;
- IPOEKTOP C IKPAHOM.
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- 3anel  (OmMONMOTEKa, YWTaJIbHBIM 3a]1 C  BBIXOJOM B  HMH(POPMALHUOHHO-
TEJIEKOMMYHUKALIMOHHYIO ceTh THTEpHET)

[IpumepHbIi IepedeHb TEMOHCTPAIIMOHHOTO U JIA00PaTOPHOro 000PYI0BAHUS:

1. [Hudposas naboparopus o Gpu3MKe s TPEnoaaBaTens;

2 Hudporas maboparopus 1o ¢puzuKe 115 00ydaromerocs;

3 Becbl TeXHMUECKHE C Pa3HOBECAMHY;

4, Kommiekr 11t 1a00opaTOpHOTo MpakTUKyMa IO OINTHKE;

5 Komriekt 1t 1abopaTOpHOro MpakTUKyMa [0 MEXaHUKE;

6. Kommiekt aisg 1abopaTOpHOro MpakTHKymMa IO MOJIEKYJSIpHON (u3uKe U
TEPMOJMHAMHUKH;

7. Kommnekr myis  mabopaTopHOro mMpakTUKymMa IO  DJIEKTPUYECTBY  (C
TE€HEPATOPOM);

8. KoMmmiekt juis  u3yuyeHuss BO30OHOBIIIEMBIX  HCTOYHUKOB  DHEPruu

(comHEeYHOW, BETPOBOM JHEpPruuM, OHO-, MEXAaHUYECKOM U TEePMODJIEKTPUUYECKON

SHEPreTUKH );
9. AmniepmeTp J1abopaTOpHbIN;
10. BonbrmeTp nabopatopHbIii;
11. Konopumetp ¢ HabopoM KalOpUMETPUIECKUX TEIT;
12. TepmomeTp 1a00paTOPHBIN;
13. Kommekt 115 u3y4eHus: OCHOB MEXaHUKH, THEBMATUKU W BO30OHOBIISIEMBIX

HCTOYHHUKOB DHCPI'UH,

14. bapomeTp-anepounn;

15. biok nutanus perynupyemsli;

16. Be6-kamepa Ha IOJIBIKHOM IITATHBE;

17. Buneokamepa juist paboThl C ONTUHYECKUMU TPUOOpaMU;
18. I'eneparop 3ByKOBOI;

19. ['urpometp (ricuxpomeTp);

20. ['py3 HaGoOpHBIif;

21. JIlnHAaMOMETp IEMOHCTPALMOHHBIM;

22. KommiekT mocyapl JEMOHCTPAIMOHHOMN C MPUHAJIC)KHOCTSIMU;
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23.
24,
25.
26.
217,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
SBJICHUSIM;
46.
47.
48.
49.
50.
ol.

MaHOMeTp KUIKOCTHOU JEMOHCTPAMOHHBIN;
Metp AEMOHCTPALMOHHBIM;

Mukpockon AEMOHCTPALIMOHHBIM;

Hacoc Bakyymubiii KoMOBCKOTO;

CTonuk noAbEeMHBIN;

[ItaT¥B 1EMOHCTPALIMOHHBIN (PU3HUECKUIL;

DNEeKTPOIIINTKA,

Ha60p ,Z[CMOHCTpaHHOHHBIﬁ 110 MCXaHNYCCKHNM ABJICHUSAM,

Habop nemMoHCTpaliMoHHBIM MO JUHAMUKE BPAIIATEILHOTO JIBHXKCHUS;

Habop neMoHCTpaniMOHHBIN 0 MEXaHUYECKUM KOJICOaHUSIM;

Habop neMOHCTpaliMOHHBIN BOJIHOBBIX SIBJICHUA;
Benepko Apxumena;

MastHuk MakcBennia;

HabGop Ten paBHOrO 00beMa;

Habop Ten paBHOI Macch;

[Tpubop nnst nemoHcTpanuy aTMOChEPHOTO JIaBIICHUS;

[Ipu3ma, HAaKJIIOHSIOIIASICS C OTBECOM;
PrIuar neMoHCTpanoHHBbIN;

Cocynpl coobImaronmecs;

CrakaH OTIMBHOM JEMOHCTPALMOHHBIM;
TpyOxa HeroTOHa;

[Tap ITackans;

HaGop pgemMoOHCTpanmoHHBIM 10 MOJEKYJISpHON (uU3HKe

Habop neMOHCTpaIMOHHBIH 10 Ta30BBIM 3aKOHAM;
Habop xanmsipos;

TpyOxa a5t 1eMOHCTpaIMK KOHBEKIIUH B KHUIKOCTH;
[[WIMHAPBI CBUHIIOBBIC CO CTPYTOM;

[ITap ¢ koapLOM;

BBICOKOBOJIBTHBI HCTOYHHUK;

Hn TCIIIIOBBIM
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52,
53.
o4,
55.

['enepatop Ban-ne-I'paada;
Jlo3umerp;
KamepToHbI Ha pe30HAHCHBIX SIINKAX;

Kommiexkt npuOOpoB W MNPUHAMICKHOCTEH JIsI JEMOHCTpAIlUUd CBOMCTB

QJICKTPOMAIrHUTHBIX BOJIH,

56.

Kommuiekt npubopoB A1 u3y4eHus: MPUHIMIIOB paguonprueMa

U pajronepeiayu;

S7.
58.
99.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72,
73.
74,
75.
76.
77,
78.
79.

Kommuiekt npoBoaoB;

Marsut 1yroodpasHblii;

Marsut nosocoBOr 1€MOHCTPALIMOHHBINM;

Maruna smektpodopHas;

MasTHUK 3JEKTPOCTaTUYECKUM;

Ha6op 1o u3yueHuto MarHuTHOTO MoJist 3eMII;

HaGop nemoHCcTpallMOHHBIN 10 MArHUTHOMY MOJIIO KOJIBLEBBIX TOKOB;
Habop aemMoHCcTpalmoHHbIN [0 MOJIYNPOBOJIHHUKAM;
HaGop nemMoHCTpaIimoHHbIi 10 MOCTOSSHHOMY TOKY;
HaGop neMoHCTpallMOHHBIN 10 JIEKTPUUECKOMY TOKY B BAKYYME;
HaGop nemMoHCTpalimoOHHBIH 10 JIEKTPOIUHAMUKE;
HabGop st teMoHCTpan MarHuTHBIX TTOJICH;

Habop nia neMoHcTpanuu 3IeKTPUIECKUX TOJICH;
Tpancdopmarop yueOHBIN;

[Tamoyka cTekJIsIHHAS,

ITanouka 300HUTOBAS;

[Tpubop Jlenna;

Ctpenku MarHuTHBIEC Ha IITATUBAX;

CynraH 31eKTpOCTaTUYECKHIA;

ITaTUBBI U30AUPYIOIIUE;

DNEeKTpOMarHuT pa30opHBIi;

Hab6op neMoHCTpaIioHHBIH 110 T€OMETPUUECKON ONTUKE;
HaGop nemMoHCTpallnoOHHBIH 110 BOJIHOBOM ONTHKE;
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80. CIeKTpOoCKOI IBYXTPYOHBIH;

81. Habop criekrpanbHbIX TPYOOK C MCTOYHHUKOM MMUTAHUS;

82. YcranoBka juist uzyuenus Gpororddekra;

83.  HaGop aemoHcTpanmoHHbIN M0 mocTosiHHON [1nanka;

84.  KommiekT HarjasiAHbIX OCOOMI JUIsl TOCTOSSHHOTO UCIIOJIb30BAHUS;
85. Kommiekt noprperoB st opopMiieHus: KaOUHETA;

86. KoMIuiekT 1eMOHCTpallMOHHBIX YY€OHBIX TAOJIHII.

[TpumepHBIii TIepeYeHb AEMOHCTPAIIMOHHOTO H JIA00PATOPHOTO 000PYIOBAaHUS HOCHUT
PEKOMEHIATEIBHBIA XapaKTep.

[Ipn HamMuyum HEOOXOIUMOro O00OPYIOBaHUS 3aHATHS MO (U3UKE B HEKOTOPHIX
CIly4asiX MOTYT TMPOBOJMUTHCS B HUMEIOIMIUXCA B 00pa30BaTENbHOW OpraHU3AIMH
MaCTEPCKHX WIIN 1a00paTOpHUsX.

3.2 UudopmanuonHoe odbecnevyeHue 00yueHust

3.1. UndopmauymoHHoe obecneueHne obyueHun

OCHOBHbIE UCTOYHUKMU:

1. ®usuka: 6a30BbIi ypoBeHb: y4yeOHUK i 0Opa30BaTENbHBIX OpraHU3ALMM, peaTu3yroIuX
oOpa3oBaTenbHbIe MPOrpaMMBbl cpeaHero npodeccuonanbHoro odpaszoBanust/ H.C. Ilypeimesa, H.E.
Baxeesckas, [.A. HMcaes, B.M. Yapyrun. -Mocksa: [Ipocsemenue, 2024. -512 ¢

I_IOHOJ'IHI/ITGJII)HLIQ HNCTOYHUKHU.

1. Msaxkumes, I'. 4., Byxosues, b. b., Corckuii, H. H. / Tlox pen. IlappentreBoit H. A. ®usuka.
Yueonuk st 10 k. — M.: U3narensctBo «IIpocBemnienney, 2019. — 416¢.

2. Msxkuwes, I'. ., byxosues, b. b., Hapyrun, B.M. / Ilox pex. [TapdentreBoit H. A. ®usuka.
Yueonuk st 11 k1. — M.: U3garensctBo «lIpocBemenney, 2019. — 399c.

3. murpueBa, B. @. ®usuka s npodeccuii W CHENUATbHOCTEH TEXHHYECKOTO MPOQHIIS:
y4eOHUK I 00pa3oBaTENbHBIX YUPEKIEHUN HAYaJbHOTO M CpPEJHEro MpodeccrnoHalbHOTO
obpaszoBanus / B. ®@. JImutpuesa. — 2-¢ usn., crep. — M.: M3narensckuii meHTp «Akamemus», 2019.
-448 c.

HNuTepHeT-pecypcebl:

1. www.fcior.edu.ru (deaepanbHbIiii 1ICHTP UHGOPMAIIMOHHO-00pa30BaTEIBHBIX PECYPCOB).
www.dic.academic.ru (Axkagemuk. CIoBapy U SHIUKIONEINHN).
www.booksgid.com (Book3 Gid. DiekTpoHHas OMOIHOTEKA).

www.globalteka.ru (I'mo6anreka. I'mobanpHas 6MOIMOTEKA HAYYHBIX PECYPCOB).

o & W N

www.window.edu.ru (EquHoe okHO qocTyma K 00pa3oBaTeIbHBIM pecypcam).
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6. www.st-books.ru (JIyumas yueOnas aurepatypa).

7. www.school.edu. ru (Poccuiickuii 00pa3oBaTe/ibHBIN TOPTal. JAOCTYIHOCTh, KadecTBO,
3¢ PEeKTUBHOCTB).

8. www.book.ru (OnekrponHas OMOIMOTEUHAS CUCTEMA).

9. www.alleng.ru/edu/phys.htm (O6pa3oBatensubie pecypchl MHTepHETA — DH3HKA).

10. www.school-collection.edu.ru (Exunas xomutekuus udpoBbix 00pa30BaTEIbHBIX PECYPCOB).
11. https//fiz.1september.ru (yueOHO-MeTOAMYECKas TrazeTa «DU3nKa).

12. www.n-t.ru/nl/fz (HobeneBckue gaypeaTs 110 GU3UKE).

13. www.nuclphys.sinp.msu.ru (SInepuas ¢pusuka B Uarepuere).

14. www.college.ru/fizika (ITonrotoBka k EI'D).

15. www.kvant.mccme.ru (Hay4HO-TOMyIApHBINA (GU3UKO-MaTeMaTHUSCKUi KypHaT «KBaHTY).

16. www.yos.ru/natural-sciences/html (ecrecTBeHHO-Hay4HBIH KypHaAT s Moioaexu «IlyTs B
HayKy»).

17. Enwnas xoymekuus nudpoBsix 00pa3zoBaTelbHBIX pecypcoB. — PexxuMm moctyna: http://school-
collection.edu.ru/catalog/pupil/?subject=30 (mara obpamenus: 29.08.2022);

18. KM-mikona. — Pesxum mocryma: http://www.km-school.ru/(aara obpamenus: 29.08.2022);

19. Orkpsitas ¢dusmka. — Pexum JIOCTYTIA: http://www.physics.ru/courses/
op25part2/design/index.htm (nara obpamenus: 29.08.2022);

20. ITnarpopma SKnacc — Pexum pgocrtyna: http://www. yaklass.ru /(mara oOpaiieHus:
29.08.2022);
21. Poccuiickas »diekTpoHHas Tmkoina — Pexum pgocrtyma: http://www.resh.edu.ru/ (mara

obpamenusi: 29.08.2022);

22. ®usmka.ru. - Pexxum noctyna: http://www.fizika.ru (mara oOpameHus:
29.08.2022);

23. ®UIIN (BIIP 11 xmacc) — Pexmm mocryma: http:/www.fipi.ru /(mara oOparieHus:
29.08.2022);

24. DnekTpoHHBIH yueOHMK — Pexum poctyma: http://www.physbook.ru/(1ara oOparieHus:
29.08.2022).
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4, KoHTpoJsib M OLIEHKA PpPe3yJbTaTOB OCBOeHHsI 00mIeo0pa3oBaTeJbHOM
AUCHUTITHHBI

KoHTpoib M oOmeHka pe3ysbTaTOB OCBOEHHS 00Ie00pa3oBaTeIbHON
JUCLUIUIMHBI PACKPBIBAIOTCS Yepe3 NUCUMILUIMHAPHBIE PE3YJIbTaThl, HAPABICHHBIE
Ha (OopMHUpPOBAHHE OOMIMX U MPOPECCHOHAIBHBIX KOMIETEHIMH MO pa3ienaM U

TEMaM COJAEpKaHusl yueOHOro MaTepualia.

Kox m HanmenoBanue
(opMupyemMbIX KOMIIETEHIM

Pazpen/Tema

T OleHOYHBIX
MepPONpPHUATHH

OK 01. Beibupats criocoobt
peuieHus 3a1a4
podecCHOHATLHOM IeATeTbHOCTH
PUMEHUTEIBHO

K Pa3IMYHBIM KOHTEKCTaM

Pasnen 2. Tems1 2.1., 2.2., 2.3.
Pasgen 3. Temsr 3.1., 3.2, 3.3.

Pasnen 4. Temr1 4.1.,4.2., 4.3

Pasnmen 5. Temnr 5.1.,5.2., 5.3.

Pasznen 6. Tema 6.1
Pazngen 7. Temn1 7.1, 7.2, 7.3
Pazngen 8 Tema 8.1

Io/ct

OK 02. Mcnonb30Barth
COBPEMEHHBIC CPEJICTBA MTOKCKA,
aHajau3a

Y UHTepIpeTanuu nHhopMaIuu
MUH(QOPMAIIMOHHBIE TEXHOJIOTHH
JJIA BBIITOJITHCHUS 3a1a4

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

Pasgen 4. Temr1 4.1.,4.2., 4.3

Pa3znen 5. Temsr 5.1.,5.2., 5.3.

Paznen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3

npodecCHOHANBHOI AesTenpHOCTH | Pasnen 8. NPaKTUYECKUE PAOOTHI
ITo/c (pemienue

OK 03. IlnanupoBatb Paznen 1. Tema 1.1 KaYEeCTREHEEIX

U peaTn30BbIBAaTh COOCTBEHHOE Paznen 3. Temnr 3.1., 3.2, 3.3. Y pacyeTHBIX 3aJ1a4);

npoeccnonanbroe u nuunoctHoe | Pasnen 4. Tempr 4.1, 42,43 | o crynopanme;

pa3BUTHE, IPEANPHHIMATEIHCKYIO
JeSITeTbHOCTD

B podeccuoHanbHOM chepe,
WCMOJIb30BaTh 3HAHUS

10 MPaBOBOM U (PMHAHCOBOM
TPaMOTHOCTH B Pa3IMYHBIX
KHU3HEHHBIX CUTYyaIUsIX

Pa3nen 8 Tema 8.1

ITo/c

OK 04. O¢ddexruBHO
B3aUMOJICHCTBOBATh M pabOTaTh
B KOJUJICKTHBE U KOMaH/Ie

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

Pasgen 4. Temnr 4.1.,4.2.,4.3

Pazgen 5. Temsnr 5.1.,5.2., 5.3.

Pa3nen 6 Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3

ITo/c

YCTHBIN OIIPOC;

(b poHTaIBHBIHOIPOC;
HaAOJIFO[eHUE

3a BBIITOJIHEHUEM
nabopaTOpHBIX PaboT;

pelieHne Kerc-3a1ay;
BBITIOJTHEHHE 3aJaHNI
MIPOMEKYTOUHON
aTTecTaluu
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OK 05. Ocy1iiecTBasiTh YCTHYIO
UIMCbMEHHYI0 KOMMYHUKALIUIO
Ha TOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ yueTom
0COOEHHOCTEH COLMaNbHOTO

U KyJbTYPHOIO KOHTEKCTa

Pasznen 1.

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

Pasnen 4. Temr1 4.1.,4.2., 4.3

Pa3nmen 5. Temnr 5.1.,5.2., 5.3.

Pasnen 6. Tema 6.1

Pazngen 7. Temw1 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

ITo/c

OK 07. CoxmelicTBOBaTHL
COXPAHEHUIO OKPYKAIOLIEH CPEIbI,
pecypcocOepekeHUI0, TIPUMEHSTh
3HaHUA 00 U3MEHEHUHU KITUMaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIECTBOBAThH B YPE3BbIYANHBIX
CUTYaILUSAX

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

Pasnen 4. Temr1 4.1.,4.2., 4.3

Pasznen 5. Temsr 5.1.,5.2., 5.3.

Pazngen 7. Temwr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1
ITo/c

[IK 1.2. OcymiecTBaATh KOMIUIEKC
MEpOIPUATHI IO IEMOHTAXY U
PEMOHTY CUCTEM, arperaToB u
Y3JI0B CTPOUTEIBHBIX MAIIUH JJIS
ycTpaHeHHs 00HapyKEHHbIX
HEUCIIPaBHOCTEM.

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

Pasnen 4. Temr1 4.1.,4.2., 4.3
Pa3nmen 5. Temnr 5.1.,5.2., 5.3

30



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 468811232729010145642545975927204539216488993145
Bnageney ManwHa HaTanbs HWUKonaeeHa

OeicTevTened C 05.02.2025 no 05.02.2026



http://www.tcpdf.org

		2025-11-04T14:41:23+0500




