





COOEPXAHNE

Obwasn xapakTepucTka paboyen nporpammbl y4ebHOM AncuMnnHbl «Puanka»

CTpyKkTypa 1 coaepxaHune y4yebHom aAnCumnimHbl

Ycnosusi peanusaumm nporpaMmmMbl y4e6HOM ANCUMMIUHDI

KOHTpOsb 1 oLeHKa pe3ynbTaToB OCBOEHUST y4eBHOM ANCUMNIIVHBI



1. OBLLASAA XAPAKTEPUCTUKA PABOYEN MPOrPAMMbI YYEEHOW OUCLUUMIIUHDbI
«PU3UKA»

1.1. MecTo AMCUMNNUHBLI B CTPYKTYpe obpa3oBaTenbHOW NporpaMmmbl

YyebHana gucumnnuia B[1.09 ®usuka asnaeTcsa 06a3aTenbHON YacTbio
obueobpasoBaTenbHOro uukna obpasosartensHon nporpammel B cootseTctun ¢ ProC CrioO no
cneunanbHoctn 43.02.17 TexHonormm uHAYCTPUM KpacoTbl (HanpaBNEHHOCTb MNOLIOTOBKMU
[Maprkmaxepckoe NCKYCCTBO)
1.2. Uenu v nnaHnpyembie pe3ynbTaTbl OCBOEHUS AUCLUNIIUHDI.
1.2.1. Uenwu v 3agayuv QUCLUMNNUHDI:

CopepxaHue nporpaMmmbl 06Leo6pa3oBaTenbHON oUCUMNANHBLI « PM3nkKay HanpaeneHo Ha
OOCTUXEHUE cnepyowmx uenemn:
- hbopmupoBaHmne y obyyatoLmxcs yBepeHHOCTH B LEHHOCTN 06pa30BaHUA, 3Ha4YMMOCTU husmnye-
CKUX 3HaHUN ONS COBPEMEHHOro KBanuMUUMPOBAHHOIO cneuuanucTa npyu ocyLecTBeHUn ero
npodeccnoHanbHON AeATeNbHOCTY;
- (bopMMpoBaHNE eCTeCTBEHHO-HAY4YHON rPAaMOTHOCTMH;
- OBMageHne crneumpuieckon cucteMom omuanyecknx NOHATUN, TEPMUHOSNOTMEN N CUMBOJTUKON;
- OCBOEHME OCHOBHbIX (PU3NYECKNX TEOPUIA, 3aKOHOB, 3aKOHOMEPHOCTEW;
- OBNajeHne OCHOBHbIMW METOAAMMN HAaY4YHOro MO3HAHWUA NPUPOAbI, UCNOSb3YEMbIMU B (OU3MKE
(HabnogeHue, onucaHne, 3MepeHne, BbliABUXEHNE TMNoTe3, NPOBEAEHNE IKCNEPUMEHTA);
- OBnafeHue ymeHusimn obpabaTbiBaTb [aHHbIE 3KCMEPUMEHTA, OOBACHATH MOJyYEHHbIE pe-
3ynbTaTbl, yCTaHaBNMBaTb 3aBMCUMOCTU MeXAy (um3nyeckumum BenuunHammn B Habnogaemom
ABNeHWun, AenaTtb BbiBOAbI;
- bopMmpoBaHne yMeHus pelaTtb husanyeckne 3agaydn pasHbiX yPOBHEN CITIOXHOCTH;
- pa3BuTME MO3HaBaTESIbHbIX MHTEPECOB, MHTENNEeKTyamnbHbIX U TBOPYECKMX CnocobHoCTen B
npouecce NpuobpeTeHnsi 3HaHWA C UCMOJSIb30BAHMEM Pa3fINYHbIX MCTOYHUKOB MHpopMauun n
COBPEMEHHbIX MHAOPMALMOHHbLIX TEXHONOMNIA; YMEHUn opmynmpoBatb U 060CHOBLIBATbL COO-
CTBEHHYI0 MO3MLNIO MO OTHOLLEHMIO K (hM3NYECKON MHpopMaL MK, Nofy4aeMon U3 pasHblX UCTOY-
HUKOB;
- BOCMUTaHWE YyBCTBA ropaoCTU 3@ POCCUMCKYHO (DU3NYECKYIO HaYKY.



1.2.2. MnaHunpyembie pe3ynbTaTbl OCBOEHUA y4ebHoM ancumnnuHbl B cootBeTcTBUM ¢ PIOC CIO 1 Ha ocHoBe ®I'OC COO

Kog
M HaMMeHoOBaHue
chopmMupyemMbIx KOM-
neTeHuun

I'InaHMpyeMble pe3ynbTaTbl OCBOEHUA NporpamMmmbl no gucuymnnnHe

Oo6wwme

Oucum NnMHapHbIe

OK 01. Beibupatb cnocobbl
pelweHunsa 3agay npodec-
CMOHanbHOW AeATeNbHOCTU
NPUMEHUTENIBHO

K pa3fiMyHbIM KOHTEKCTaMm

JInyHocTHbIE pe3ynbTaThl AOMXHbBI OTpaxaTb B YacTu TpyOo0BoO-
ro BOCMUTaHUS:

- TOTOBHOCTb K TpyAy, OCO3HaHWe LEeHHOCTW MacTepcTBa, Tpy-
pontobue;

- TOTOBHOCTb K aKTMBHOW [eATEeNbHOCTU TEeXHOMOrMyecKom
W couuanbHOM HanpaBfieHHOCTM, CMNOCOBHOCTb MHULMUPOBATb,
nnaHnpoBaTb U CaMOCTOATENbHO BbIMOMHATL TaKyl AeATenb-
HOCTb;

- MHTepec K pasnuyHbiM ccepam npodeccnoHansHon aes-
TENbHOCTH,

- rOTOBHOCTb " cnocobHocTb K obpa3oBaHno
1 caMo0bpa30BaHMI0 Ha MPOTAXEHUUN BCEW XU3HW;
MeTanpeameTHble pe3ynbTaThl JOKHbLI OTpaxars:

OsnageHne yHuBepcanbHbIMU y4ebHbIMU MO3HaBaTeNbHbIMU
JEeNCTBUAMU:

a) 6a30Bble Nnornyeckne oeNCTBuN:

camMocToATeNbHO hopMynupoBaTb W akTyanusupoBaTb Mpo-
6nemy, paccmatpuBaTb e€e BCECTOPOHHE; yCTaHaBnuBaTb Cy-
LLLeCTBEHHbIA MPU3HAK MM OCHOBaHMS ANA CpaBHEHUs, Knac-
cudmkaumm 1 06o06LeHns; onpeaensaTe Lenu OeATEenNbHOCTH,
3apgaBaTb napameTpbl n Kputepum
UX OOCTUXEHMS; BbIABNATb 3aKOHOMEPHOCTM U NPOTMBOpEYNs
B paccMaTpuBaeMbIX ABIEHNAX

6) 6a30Bble UccnegoBaTeNnbCkme AeNCTBUA:

- BrnageTb HaBblkaMun y4ebHO-UccnenoBaTenbCKon U MPOEKTHOM
[eATEeNbHOCTU, HaBblkaMy paspeLleHuns Npobnem;

- BbISIBNSATb MPUYMHHO-CMEACTBEHHbIE CBAA3W U aKTyanu3upo-
BaTb 3afavy, BbiABUraTb rmrnoTesy ee pelueHus, HaxoouTb ap-
ryMeHTbl AN [loKa3aTeNbCTBa CBOUX YTBEPXAEHWU, 3a4aBaTb
napameTpbl U KpUTEPUN PELLEHNS;

- aHanusnpoBsaTb MNOMYyYEeHHbIe B XOAE PEeLUeHNs 3afadvn pe-
3ynbTaTtbl, KPUTUYECKN OLLEHUBATbL MX AOCTOBEPHOCTb, NMPOrHO-
31poBaTb U3MEHEHMNE B HOBbIX YCIOBUSAX;

- yMeTb NepeHOCUTb 3HaHWA B MO3HABaTENbHYI0 U MpakTuye-

NP6 1. CdopmnpoBaHHOCTb MpeacTaBNeHnA O  ponu
n Mecte OU3NKN U aCTPOHOMMUUN B COBPEMEHHOW Hay4YHOWN Kap-
TUHE Mupa, O cucTtemoobpasytowen ponn  OUINKK

B Pa3BUTUN €CTECTBEHHbIX HayK, TEXHUKN U COBPEMEHHbIX TEX-
HOMoOrnn, O BKNAle POCCUMICKUX W 3apybexHbIX YYEHbIX-
hV3NKOB B pa3BUTUE HAYKU; MOHUMaHUe PU3NYeCKon CyLLLHOCTH
Habniogaemblx SIBNEHUA MUKPOMUPA, MakpomMupa 1 Meramupa;
NOHUMaHue ponu acTpoHOMUM
B MPaKTUYECKOW [eATEeNbHOCTM 4YenoBeka W JarbHenwem
Hay4YHO-TEXHNYECKOM passnTUm, ponu Hr3uKn
B (hbopmMmnpoBaHnM Kpyrosopa u yHKLMOHANbHON rpaMOTHOCTU
Yyenoseka A pelleHns NpakTU4ecknx 3agay;

MP6 2. ChopmMnMpoBaHHOCTL YMEHWI pacno3HaBaTb uaunye-
cKue ABNEeHNs (npouecchbl) n 06BACHATD
MX Ha OCHOBE MW3YYEHHbIX 3aKOHOB, paBHOMEpPHOEe
N paBHOYCKOpPEHHOEe MpAMOSIMHENHOe ABWXeHue, cBobogHoe
nageHve Ten, OABUXEHME NO OKPYXHOCTW, MHEepLuMs, B3auMo-
Aencrteue Ten, KonebaTtefnibHoe ABUXEHWe, Pe30HaHC, BOSHO-
Boe ABuxeHue; anddysuna, 6poyHOBCKOe ABUXEHUE, CTPOEHUe
XUOKOCTEW W TBEpAbIX Ten, M3MeHeHue obbema Ten npu
HarpeBaHuu (OXnaxaeHun), TennoBOe paBHOBEecue, ucnape-
HWe, KOHAEeHcauus, nnaBfieHue, KpucTannusauus, KuneHue,
B/I@XHOCTb BO3[yXa, CBA3b CpefHEN KUHETUYECKON SHEPruu
TENNOBOro ABUXEHUSA MOJSIeKyn ¢ abconioTHOM TemnepaTypon,
NnoBblllEHWE  [OaBfeHWs rasa npu  ero  HarpeBaHuu
B 3aKpbITOM cOcyfe, CBA3b MeXAy napameTpamMu COCTOSHWSA
raza B u3onpoueccax; 3feKkTpusauusa Ten, B3aMMOoAencTeue
3apagoB, HarpeBaHWe NPOBOAHMKA C TOKOM, B3anMMOOEWNCTBUE
MarHWTOB, 3NeKTPOMarHMTHasa MHAYKUWA, AeCTBNE MarHUTHOrO
nons Ha NPOBOAHVK c TOKOM
U OBUXYLUMACA 3apap, SneKTpomarHutHble  KonebaHus
N BOJSHbI, NPAMONIMHENHOE pacnpocTpaHeHue cBeTa, oTpaxe-
Hue, npenomreHne, nHTEepepeHums, andpakums
1 nonsapusaums ceeTa, Aucnepcus ceeta; MOTOINEKTPUYECKUNIA




CKYI0 4aCTu XU3HeJeAaTeNbHOCTY;
- YMEeTb UHTErpupoBaTh 3HaHMA U3 pa3HbIX NPeaMeTHbIX obna-
cTen;

- BblABUraTb HOBblE naeun, npegnaratb OpurMHasnbHble NOAXoAbl
N pelUeHus;

- MpOoSBMSATb CNOCOOHOCTb UX UCMONIb30BaHUSA B NO3HaBaTENMb-
HOWN 1 couManbHOW NpakKTMKe

3ddeKT, CBETOBOE [OaBNeHWE, BO3HWKHOBEHWE NUHEN4aToro
CrneKTpa aTtoma Bogopofa, eCTeCTBEHHass U UCKYCCTBEHHas pa-
ONOaKTUBHOCTb;

MP6 3. BnageHne ocHoBononarawwmMmmn U3nNYecKUMmn noHs-
TUAMU U BENUYUHAMMU, XapaKTepU3yroLWnmMm pusnyeckne npo-
ueccbl (CBSI3@aHHBIMW C MEXaHUYECKUM [OBWXEHUEM, B3auMO-
OENCTBMEM TEN, MeXaHW4YeCKMMM KofieGaHuAMU U BOSHAMU;
aTOMHO-MOMNEKYNAPHbIM CTPOEHWEM BeLLeCcTBa, TensoBbIMU
npoueccamu; 3NeKTPUYECKUM U MarHUTHbIM MONAMU, SNEKTPU-
YECKUM TOKOM, 3NIEKTPOMArHMTHeIM1 KonebaHmsamm n BofiHaMu;
ONTUYECKUMU ABMNEHUAMU; KBAHTOBbIMU ABMEHUAMU, CTPOEHMU-
€M aToMa M aTOMHOro fapa, pagvMoakTUBHOCTBIO); BnageHue
OCHOBOMOMaraLWMMNn aCTpOHOMUYECKUMUN MOHATUSIMU, NMO3BO-
NAWMMN  XapakTepu3oBaTb MNPOLIECChl, MPOUCXOAALME Ha
3Be3pax, B 3BE3[HbIX cucTemax,
B MeXranakTuyeckon cpefe; ABUXeHne HeGecCHbIX Tern, 3BOSto-
umio 38e3a 1 BceneHHowm;

NP6 4. BnapeHue 3aKOHOMEPHOCTAMMU, 3akoHamu
n TeopuaMK (3aKOH BcemMupHoro Tarotenus, |, 1l n lll 3aKkoHbl
HblOTOHa, 3aKOH COXpaHEHUA MEeXaHW4YEeCKOW 3Hepruu, 3akoH
COXpaHeHMa UMMynbca, NPUHLMN Cynepno3nuumn cum, NpuHUMN
paBHONPaBHOCTU MHEepUManbHbIX CUCTEM OTCHETA; MONEKYNAp-
HO-KMHETUYECKYI0 TEOPUMI0 CTPOEHUS BELLLECTBA, ra3oBble 3aKo-
Hbl, NEepBbIA 3aKOH TEPMOANHAMUKMW; 3aKOH COXPaHEHMUs anek-
Tpuyeckoro 3apsga, 3akoH KynoHa, 3akoH Oma ansa ydactka
uenun, 3akoH Oma Ona NofHOW 3NEeKTPUYECKOW uenu, 3akoH
Oxoynsa - JleHua, 3aKOH 3NeKTPOMarHUTHON MHAYKLMK, 3aKOH
COXPaHEeHMUA 3Heprnn, 3aKoH NPSMOSIMHENHOro pacrnpocTpaHe-
HUS cBeTa, 3aKOH OTpaxeHus CBeTa, 3aKOH MperioMsieHns cee-
Ta; 3aKOH COXPaHEHMWS 3HEpPrun, 3aKOH COXPaHEHUa NMMYNbCa,
3aKOH COXpaHEeHUs SNIEKTPUYECKOro 3apsiia, 3aKOH COXPaHEHMs
MaccoBOro 4ucna, nocrynatel bopa, 3akoH pagnoakTUBHOrO
pacnapa); yBepeHHOe UCMOoSib30BaHWE 3aKOHOB U 3aKOHOMeEp-
HOCTen Npu aHanuae pU3nYecKnx SBIEHUN U NPOLLECCOB;

NP6 6. BnageHne OCHOBHbIMW METO4AMM Hay4YHOro MO3HaHWUS,
ucnonb3yembiMu B hu3smnke: NpoBoaUTb NpsiMble N KOCBEHHbIe
u3MepeHns puandeckux BeNUYUH, BbIOMpasi OMNTMMarbHbIN
cnocob U3MepeHns M UCMNonb3ys U3BECTHbleE METOAbl OLEHKM
NOrpeLHoOCTEN N3MEPEHMI, MPOBOAUTL UCCIe0BaHME 3aBUCK-
MocTen dusnyeckunx BENUYNH
C MCNOJIb30BaHMEM MNPSAMbIX U3MEPEHUN, O6BACHATL NOMYyYeH-




Hble pe3ynbTaTbl, UCMONb3yA (U3NYECKNE TEOPUN, 3aKOHbI U
MOHATUSA, U AenaTb BbIBOAbI; cobnoaaTh npasuna 6e3onacHoro
Tpyaa npu npoBeaeHum uccnenoBaHuin
B pamkax y4yebHoro 3KCnepuMeHTa n yyebHo-
uccrnepoBaTenbCkon AeATEeNbHOCTU C UCMNOMb30BaHUEM Lng-
POBbIX U3MEPUTESbHLIX YCTPOMCTB 1 NabopaTopHoro o6opyao-
BaHW,; choOpMMPOBaAHHOCTb npeacTaBneHun
0 MeTofax MonyvYeHns Hay4HbIX aCTPOHOMUYECKUX 3HAHUIA;
NP6 7. ChopmMnpoBaHHOCTb YMEHNSA peLlaTh pacyeTHble 3aaa-
YK C ABHO 3a[@aHHON (PM3NYECKON MOoLENbI0, NCNoNb3ya u3n-
YecKue 3aKOHbl U MPUHLMIBI, HA OCHOBE aHanu3a ycrioBus 3a-
Oauu BbIObMpaTb (pm3nyeckyo Mopenb, BbIAENATb usnyeckme
BENUYMHBI n dopmyrbl, HeobxoanMble
ONs1 ee pelueHus, NpoBOAMTb pacyeTbl U OLEeHMBaTb peasb-
HOCTb MOSTyYEHHOro 3Ha4YeHns (PM3MYECKON BENNYUHBI; peLllaTb
KayecTBEHHbIE 3afiay, BbiCTpanBasa JIOrMYECKN HEMPOTUBOPE-
YMBYIO LLenoYKy paccyXneHun

C Onopon Ha  M3YyYeHHble 3aKOHOMEPHOCTH
1 ousnyeckne ABneHns

3aKOHbI,

OK 02. Ncnonb3osaTb co-
BPEMEHHbIe cpeacTaa no-
ncka, aHanusa

N MHTepnpeTaumu nHdop-
Mauuu

1 NHPOPMaLIMOHHbIE TeX-
Homorum

Ons BbINOSHEHUS 3agad
npodeccuoHanbHoOM ges-
TENbHOCTU

JIn4HOCTHBIE pe3ynbTaThl [OKHBI OTpaxaTtb B YacTU LLEHHOCTH
Hay4HOro NO3HaHwus:

- c(hopMMPOBaHHOCTb MUPOBO33PEHNSA, COOTBETCTBYIOLLENO CO-
BPEMEHHOMY YPOBHIK pa3BUTUSA HayKu M OOLLLECTBEHHON Npak-
TMKW, OCHOBA@HHOrO Ha pguanore KynbTyp, CMOCOGCTBYHOLLENO
OCO3HaHUI0 CBOEro MecTa
B MOMUKYNbTYPHOM MUPE;

- COBEPLUEHCTBOBaHUNE A3bIKOBOW 1 YNTATENBCKON KYNbTYpbl Kak
CpeAcTBa B3aMMOAENCTBUS MEXAY NOAbMU U MO3HaHMA MUPa;

MeTanpegMeTHble pe3ynbTaThl 4OMKHbI OTpaxaTb:

OenageHue yHuBepcanbHbIMKU y4ebHbIMU No3HaBaTeNbHbIMU
JEencTBUAMU:

B) paboTta ¢ uHcdopmaumei:

- BMafeTb HaBblkaMu MonyyYeHus MHOpMaLmMm U3 NCTOYHUKOB
pa3HbIX TUMOB, CAMOCTOSITENIbHO OCYLLIECTBISATL MOUCK, aHanu3,
CUCTEMATU3ALMIO N UHTEPNPETALMIO MHAOPMaLMK PasfnINYHbIX
BUAOB 1 (hOpPM MpeacTaBreHns;

- ncnonb3oBaThb cpencrtsa WH(POPMaLMOHHBIX
N KOMMYHUKAUMOHHBIX TEXHOSIOTUA B PELUEHUN KOTHUTUBHbIX,
KOMMYHUKaTMBHBIX U OpPraHn3aumoHHbIX 3aa4y ¢ cobnogeHnem
TpeboBaHUA 3ProHOMUKKU, TEXHUKM 6e30MacHOCTW, TUIUEHBI,
pecypcocbepexeHusl, MpaBOBbIX U 3TUYECKUX HOPM, HOPM WH-

MP6 5. YMeHMe yuutbiBaTb rpaHuubl MPUMEHEHUS] N3YYEHHbIX
du3nyeckmx Mogenen: martepuanbHaa Tovka, MHepuuanbHas
cucTtemMa oTcyeTa, MaeanbHbIM ra3; MOAENn CTPOeHUS ras3os,
XUOKOCTEN U TBEPAbIX Tef, TOYEYHbIN SNIEKTPUYECKUA 3apsf,
agepHad mofernb atoma, HYKIIOHHasi Mofenb aTOMHOro fapa
npw peweHnn usnyeckmx 3apay;

MmP6 9. CdopmnpoBaHHOCTb  COOGCTBEHHOM  MO3ULMK
Nno OTHOWeHM K dusundeckorn nHdopmauun, nonyvyaemon ns
pa3sHbIX UCTOYHUKOB, YMEHUI NCMONb30BaTh LM(pPOBbIE TEXHO-
fiorum  Ons nowcka, CTPYKTYpMpOBaHWS, WHTeprnpeTaumm wu
npeacraBfneHns y4ebHON 1 Hay4YHO-NoNynspHONU MHdopMauuu;
pa3BUTUE YMEHUI KPUTUYECKOTO aHann3a nosyyaemMomn nHgop-
Maumu




dopmaLMoHHON 6e30MacHOCTU

OK 03. MNnaHnpoBaTtb

1 peanv3oBbiBaTb COB-
CTBEHHOEe npocdeccuno-
HanbHoe

N FINYHOCTHOE pa3BuTHe,
npeanpuHUMaTenbCKyto
DeATENbHOCTb

B npodeccmoHanbHon
cdepe, cnonb3oBaTh 3Ha-
HWS MO NPaBOBOW

1 PUHAHCOBOW FPaMOTHO-
ctm

B Pa3SINYHBIX XU3HEHHbIX
cUTyaumsax

JINYHOCTHbIE pe3ynbTaTbl AOSXHbLI OTpaxaTb B YaCTW AYXOBHO-
HPaBCTBEHHOIO BOCMMUTaHUS:

- CNOCOBHOCTb OLEHMBATb CUTyauUMO U NMPUHUMATb OCO3HAaH-
Hble peLUeHns, OPUEHTMPYSICb Ha MOpPanbHO-HPABCTBEHHbLIE
HOPMBbI

N LLEHHOCTY;

-0CO3HaHWe NIMYHOrO BKJ1aZ B NOCTPOEHUE yCTON4YMBOro byay-
Lwero;

MeTanpegMeTHble pe3ynbTaTbl JOJTIKHbI OTpaxaThb:

OBnageHune yHuBepcanbHbIMU PErYNSTUBHLIMU [ENCTBUSMU:

a) camoopraHu3aums:

- CaMOCTOSITESIbHO OCYLLECTBNATL MO3HABATENbHYO AesTeNb-
HOCTb, BbISIBNATL Npobnemsbl, cTaBuTb U hopMynmMpoBaTb CO0-
CTBEHHble 3afjauM B  06pasoBaTenbHOM  AeATenbHOCTU
N XU3HEHHbIX CUTYaLMAX;

- CaMOCTOAITENbHO COCTABNATb NMaH pelweHus npobnemsbl
C YY4ETOM MMEHLLMXCS PecypcoB, COBCTBEHHbLIX BO3MOXHOCTEN
1 NpeanoyvTeHun;

6) CaMOKOHTpOSb:

1crnonb3oBaTb Npuembl pednekcun Ans oLueHKM CUTyaumm, Bbl-

60opa BEpHOro peLUeHus;

- YMETb OLIEHMBATb PUCKN 1 CBOEBPEMEHHO NMPUHMMAaTb peLle-

HUA MO UX CHUXEHUIO

MP6 9. CdopMupoBaHHOCTb  COBGCTBEHHON  MO3ULMK
No OTHOLIEHUIO K PM3n4ecKon MHpopmaunn, nosyyaemom um3
pa3HbIX NCTOYHUKOB, YMEHMIN NCNONb30BaTb LMGPPOBbIE TEXHO-
normm pana noucka, CTPYKTYpUpOBaHWUs, WHTeprnpeTaumm u
npeacTaBreHns y4ebHom U Hay4YHO-MonynspHoON nHdopmaumu;
pa3BuUTUE YMEHUI KPUTUYECKOrO aHann3a nonyyaemMomn nHgop-
MaLmm

OK 04. 3dpekTnBHO B3a-
UMoeNCTBOBaTb

n pabotaTtb

B KOJIIEKTMBE

N KOMaHze

JIn4HOCTHBIE pe3ynbTaTbl LOMXHbI OTPaxaTtb B YacTU LLEHHOCTH
Hay4yHOro NO3HaHusA:

-OoBnaieBaHNe HaBblkaMu Yy4yebHOo-uccnenoBaTenbCKon, npo-
€KTHOW U couunanbHON AeaTenbHOCTH;

MeTanpeameTHble pe3ynbTaThl OMTKHbI OTpaxaTb:

OenapeHune yHUBepcanbHbIMU KOMMYHUKATUBHLIMU AEeNCTBUS-
MU:

6) coBMeCTHan [AeATENbHOCTL:

- MNOHMMATb M WCMONb30BaTb MPEUMYLLECTBA KOMaHOHOW
W UHAMBUAYanbHoW paboThl;

- BblOMpaTb TeMaTUKy M MeToAbl COBMECTHbIX [AeNCTBUI
C y4eToM OOLUMX MHTEPECOB U BO3MOXHOCTEN KaXAoro yreHa
KONMNeKTUBA;

- NpUHMMaTb LEeNn COBMECTHON OEeATENbHOCTU, OpraHuM30BbI-
BaTb N KOOPAUHMPOBaTb AEWCTBUSA MO €€ AOCTUXEHUIO: COCTaB-
NATb NNaH OENCTBUN, pacnpefenaTb ponv C y4EeTOM MHEHUN
y4acTHMKOB, 06cyxaaTb pesynbTaTbl COBMECTHON paboThl;

NP6 10. OsnageHve ymeHusmu pabotatb B rpynne
C BbIMOSIHEHWEM Pa3fnUYHbIX couMasbHbIX POJiEN, NiaHMpoBaTb
paboTy rpynnbl, pauMoHanbHO pacnpenensaTe AeATeNlbHOCTb B
HecTaHAapTHbIX CUTyauusX, afeKBaTHO OLEeHMBaTb BKNaa Kax-
noro u3 Y4YaCTHVKOB rpynnbl
B peLleHne paccmaTpuBaemon npobnemsl




-OLEeHMBaTb KQ4eCTBO CBOEro BKMaZa U Kaxaoro y4acTHUKa Ko-
MaHApbl B 00K pe3ynbTaT no pa3paboTaHHbIM KpUTEPUSIM;
OBnapeHue yHuBepcanbHbIMU PerynaTuBHbIMU AEACTBUAMMU:

r) npuHaATUE cebs u apyrux nioaen:

- MPMHMMAaTb MOTMBbI U @pryMeHTbI ApYrux Nogen npyu aHanuse
pe3ynbTaToB AEATENIbHOCTY

OK 05. OcyuecTBnaTb yCT-
HY0 Y MMCbMEHHY0 KOMMY-
HUKaUmIo Ha rocygap-
CTBEHHOM f3blke Poccuin-
ckon depepaunn c y4eTom
ocobeHHOoCTelN counanbHo-
ro M KynbTYPHOrO KOHTEK-
cTa

JInYHOCTHbIE pe3ynbTaTbl AOMXHbl OTpaxaTb B 4YacTU 3CTETU-
YeCcKoro BOCMUTaHUS:

- 3CTETMYECKOE OTHOLUEHME K MUpY, BKNOYas 3CTETUKY ObITa,
Hay4yHOro U TEeXHUYEeCKoro TBOpYECTBa, cropTa, Tpyaa
1 06LW,EeCTBEHHbIX OTHOLLEHWUI;

B 0611acTu NaTpMoTUYECKOro BOCNMTaHWSA NPOSIBNATD:
-LleHHOCTHOE OTHOLLEHME K FroCyfapCTBEHHbIM CMMBOSIAM, WC-
TOPUYECKOMY M MPUPOAHOMY Hacregulo, namsATHUKaMm, Tpaau-
uusm Hapogoe Poccun, goctuxeHunam Poccum B Hayke, UCKYC-
CTBe, CroOpTe, TEXHOMOMNSAX U TPYAE;

MeTanpeaMeTHble pe3ynbTaThl JOMXKHbI OTpaxaTb:

OBnageHne yHuBepcanbHbIMU KOMMYHUKATUBHBLIMWU OENCTBUS-
MU:

a) obLeHwe:

- OCYLLeCTBNATb KOMMYHMKaLMKN BO BCeX cdhepax XU3Hu;

- PpasBepHYTO M JIOTMYHO WU3MaraTb CBOK TOYKY 3pEHUs
C MCMONb30BaHMEM A3bIKOBbIX CPEACTB

NP6 1. CdopmMmupoBaHHOCTb MNpeAcTaBneHniA o  ponu
1 Mecte U3NKN M aCTPOHOMMUUN B COBPEMEHHOW Hay4YHOWN Kap-
TMHE Mupa, O cucTtemoobpasywwen ponn  HU3NKK

B PasBUTUM €CTECTBEHHbIX HayK, TEXHUKM U COBPEMEHHbIX TEX-
HoMornii, O BKNade POCCUIUCKUX U 3apyGeXHbIX YYeHbIX-
(hM3NKOB B pa3BuTHE HayKU; MOHUMaHNE (U3NYECKOMN CYLLLHOCTU
HabnogaeMmbiX SBNEHU MUKpPOMUpa, MakpoMmpa 1 Merammpa;
NoHMMaHwue ponu acTpoOHOMMM
B MNpaKTU4eckol [AesTeNbHOCTU YenoBeka W AasbHeiillem
HaY4YHO-TEXHUYECKOM pasBuTUm, ponu husmKm
B (hOPMMPOBaHUM Kpyro3opa 1 PyHKLUMOHANBHON rPamMOTHOCTH
yenoBeka AN peLleHns NpakTMYecknx 3aaay

OK 07. CopencresoBaTtb
COXpaHEeHWIo OKpyXaloLewn
cpenbl, pecypcocbepexe-
HUI0, MPUMEHATb 3HaHUs 06
N3MEHeHUMN KnumarTa,
NpUHUMNbI 6epexnmneoro
npon3BoacTBa, ahheKTUB-
HO oencTBOBaThb

B Ype3BblYaNHbIX CUTyaLu-
AX

JInyHOCTHbIE pe3ynbTaTbl AOMXHbI OTPaxaTb B YaCTW 3KOMOMu-
4YeCKOro BOCMMUTaHus:

- Cc(hOpMMPOBAHHOCTb 3KOJIOMMYECKON KyNnbTypbl, MOHUMaHWE
BMUSAHUSA coLMasribHO-3KOHOMUYECKMX NPOLLECCOB Ha COCTOsIHME
NPUMPOAHOW M coumanbHON cpefbl, OCO3HaHWe rrobanbHOro
XapakTepa 3Konormieckmx npobnem;

- NNaHUpPOBaHWE U OCYLLECTBIIEHNE OEWCTBUI B OKpYXatloLlen
cpefie Ha OCHOBe 3HaHMWSA Lenen yCTOMYMBOro pa3BuUTUS Yeno-
BEYECTB3;

aKTUBHOE HenpuAaThe AeNCTBUW, NPUHOCALLUX BpeS OKpyXato-
en cpene

MP6 8. CdhopMUpOBaAHHOCTb YMEHUA MPUMEHATL MOMYYEHHbIE
3HaHWA AN OOBbACHEHWA YCMOBWIM MpOTEKaHWs U3NYECKUX
SIBNEHUIN B NpMpoAe W ANS NPUHATUA NPaKTUYECKMX peLleHnii B
NoBCEeAHEBHOW XM3HU Ansi obecneveHuns 6GesonacHOCTU Mpu
obpalleHnn ¢ 6bIToBbIMM NpUBOpaMu U TEXHUYECKUMU YCTPOIA-
CTBaMM, COXpaHeHUs1 340POBbs M COBNOAEHNA HOPM 3KOSI0rU-
4YeCKOro NOBEAEHUS B OKpYyXatoLlen cpefe; NoHMMaHue Heob-
XOAUMOCTW MPUMEHEHUS AOCTUXEHUIA (PU3MKU U TEXHOMOrUM
AN paunoHanbHOro NPUpPoAONoNb30BaHNS

MK 1.1. PaspabaTbiBaTb
1 BbIMONHATb Kraccuye-
CK/E 1 COBPEMEHHbIE,
KOMMEpYECKUE XEHCKME,
MY>XCKUe CTPUXKH (B
TOM yucne
odopmneHme ycos

3HaTb:

- 3-1- npasuia akcnnyaTtaumn n XxpaHeHna npuMeHAaemMoro 060pyJJ,OBaHI/IF|, MHCTPYMEHTOB U npmcnoco6neH|/u7| Nnpwv BbIMNOJTHEHUN

BCEX BUAOB MNapUKMaxepcKux yCryr;
YmeTb:

— ¥Y-1- npuUMeHsiTb NPOdeCCUOHANbHBIN MHCTPYMEHT 1 MaTepuarbl B COOTBETCTBUM C NpaBuiiaMu aKCniyaTauum u npuMeHse-

MbIMU TEXHOJ1I0TMAMU




n 6opoael), peTckne
CTPVXKM BONOC pasnnyHbil-
MU UHCTPpYMEHTaMN

N TEXHUKaMu




1.3 LleneBble opueHTUpLbI, hopmupyembie B NpoLecce 0OCBOEHUA y4eOHON ANCLUNIINHGI, B
COOTBETCTBMM C MPOrpamMmMon BocnuTaHusa no cneuunansHoctn 43.02.17 TexHonornm nHoycTpum

KpacoTbl.
O6o03Ha4eHue LleneBble opueHTUpHLI

LIO 36 [eATenbHo BblpaxaloLwuii No3HaBaTENbHbIE MHTEPECHI B Pa3HblX NPeaMETHbIX 06-
nacTsix ¢ y4éTOM CBOWX WHTEPECOB, CMOCOOHOCTEW, AOCTUXEHWI, BblIOpaHHOIO
HanpasneHusi NpocheccrnoHanbHOro 0bpa3oBaHUsi U NMOATOTOBKMY.

Lo 37 O6nagatowuin NpeacTaBNeHMEM O COBPEMEHHOWN HAY4YHOW KapTMHE Mupa, AOCTUXe-
HUSIX HayKM U TEXHWKWU, apryMEHTMPOBAHHO Bblpaxalowmii NOHUMAaHNE 3HA4YeHus
HayKu M TEXHOSIOrMI ANs pa3BUTMS POCCUMICKOro obuiectBa u obecneyeHus ero
6e30nacHoOCTW.

LIO 38 LeMOHCTPUMPYIOLLMIA HAaBbIKM KPUTUYECKOTO MbILLIIEHNS, onpeaerieHns LOCTOBEPHO-
CTW Hay4yHOU nHdopmaumn, B TOM ymcne B cpepe npodeccnoHanbHon aeaTenbHo-
ctm

Lo 39 YMetowwmii BbiIGupaTtb cnocobbl pelleHnst 3aaay npogeccrnoHanbHon AeTeNnbHOCTU
NPYMEHUTENBHO K Pa3fMYHbiM KOHTEKCTaM.

LIO 40 Vcnonb3yowmn coBpeMeHHble CpefcTBa MOWCKa, aHanvM3a W UHTEprnpeTauun WH-
dopmaunm, MHPOPMaLMOHHbIE TEXHOMOMMN ANA BbINOMHEHWA 3afad npodeccuo-
HanbHOW AEATENbHOCTHU.

LIO 41 PazBuBatowmnn n NpuMeHsIoWMIA HaBblKn HabNAeHNs!, HAKOMMEHMA U cucTemMaTu-

3auun hakToB, OCMbICIIEHUS OMbITa B €CTECTBEHHOHAY4YHON 1 r'yMaHWTapHow obna-
CTAX NO3HaHWUS, CCrefoBaTeNbCKOM U NPOdECCNOHaNbHON AeATENbHOCTH




2. CTPYKTYPA U COOEPXAHMUE YYEBHOW OAUCLIUMIUHBI

2.1. O6bem y4yebHOM AUCLUNNUHBI U BUAbI y4eOHOM paboThl

Bug yuyebHoM paboThbl

0O61Lem B yacax

0O61bemM obpasoBaTenbHON NPOrpaMmMbl SUCLUNIINHBI 108
CymmapHas yye6Hasa Harpy3ka BO B3aMmMoaencTBUM € npenogasartenem 88
B T.u.

OcHOBHOe coiepXxaHue 88
BT. 4.

TeopeTnyeckoe odbyyeHne 50
npakTU4ecKne 3aHaTusi 22
nabopaTopHble 3aHATUS 16
camocTosiTenbHas pabota -
MpodeccnoHanbLHO-opueHTMpPOBaHHOE coaepKaHue” (coaepxaHue npuknag-

HOro MoAaynsi) 20
BT. Y.

TeopeTnyeckoe obyyeHue -
npakTnyeckKue 3aHaTus 20

camocTosiTenbHas paboTa

MpomexyTo4yHas aTTecTauus B Buge andcpepeHUNMpoBaHHOro 3a4eTa




2.2. Tematnyeckui nnaH n cogepxaHme y4ebHom amcumnnmibl « Pusnka»

Koabl koMmneTeHUUN,

HanmeHoBaHue paspge- CopepxaHue y4yebHoro matepuana (0CHOBHoe 1 NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem ¢hopmMupoBaHmio Ko-
JIOB U TeM npakTU4Yeckue 3aHATUA, NPUKNagHoOn moaynb yacoB TOpbIX cnoco6cTByeT
3N1eMeHT NporpamMmbl
1 2 3 4
1 cemecTtp 34yac.
184.nek.
144.npak.
24. nab.
Paspen 1. ®u3sunka n metoAbl HAYy4YHOro NO3HaAHUA 2
Tema 1.1 BeBegeHue. CopepxaHue y4ebHoro matepuana 2 OK 03, OK 05,
®dusurka - Hayka o0 npupoae. HayyHble MeToapl MO3HaHMA OKpyXatoLlero mmpa. Ponb skcnepumeHTa 1O 36 - LLO 41
1 Teopuu B nNpoLecce No3HaHus npupodpl. kcnepumeHT B uanke. MogenuposaHue pusanyeckmx
ABNEHUN U npoueccoB. HayuHble runotesbl. PrU3nyeckue 3akoHbl U Teopun. [ paHnLbl NPUMEHUMO-
CcTn n3nyeckmx 3akoHoB. lMpuHUMN cooTBeTCcTBUA. Ponb 1 MecTo (pm3nkm B hOpMUPOBaHMUN CO-
BPEMEHHOW Hay4YHON KapTWHbI MMpa, B NMPaKTUYeCKoW AeATENbHOCTM NoAen
Paspen 2. MexaHuka. 14
Tema 2.1 CopepxaHue y4ebHOro matepuana OK 01, OK 02, OK 04,
KnHemaTuka. MexaHnyeckoe pnBuxeHne. OTHOCUTENLHOCTb MeXaHW4eckoro apumxeHus. Cucrtema oTcyeTa. 2 OK 05, OK 07
TpaekTopus. lNepemelleHne, CKOPOCTb (CPeAHAs CKOPOCTb, MFHOBEHHAA CKOPOCTb) U yCKOpeHue LO 36 - LO 41
MaTepuanbHON TOYKK, UX NMPOEKLMN Ha OCU CUCTEeMbI koopanHaT. CrioxeHve nepemeLLeHnii n cno-
XeHue ckopocTeil. PaBHOMepHOe 1 paBHOYCKOPEHHOE NpsMOnMHerHoe asuxeHune. 'paduku 3aBu-
CMMOCTM KOOPAUHAT, CKOPOCTU, YCKOPEHUS, NYTU 1 NepeMeLLLEeHNa MaTeprasnibHON TOYKM OT BpemMe-
Hu. CBob6OAHOE NasieHne. Y ckopeHue cBoboaHOro nageHns. KpusonuHeHoe asnxenHne. [BuxeHue
MaTepuranbHON TOYKN MO OKPYXHOCTU. YTNoBas CKOPOCTb, NIMHEWHasA CKOpocTb. [epuopg n yactoTa.
LleHTpocTpemuTensHoe yckopeHue
TemaTuka npakTU4YECKUX 3aHATUN 2
MpakTtnyeckoe 3aHaTue Nel. «PeweHne 3agay no Teme «KnHematukay. IamepeHue MrHoBeHHOM
ckopocTu. ViccnepoBaHve COOTHOLIEHMA MeXAy NyTAMW, MPONAEHHBIMM TENIOM 3a nocnegoBaTenb-
Hble paBHble NMPOMEXYTKM BPEMEHWN NPU PaBHOYCKOPEHHOM OBWXEHMU C Ha4vanbHOW CKOPOCTbHO,
paBHOW Hyni0. VI3ydeHne ABUXEHUS Liapuka B BA3KON Xunakoctu. MayuyeHue gBuxeHusa tena, 6po-
LLIEHHOr0 ropU30HTasIbHO
Tema 2.2 CopepxaHue y4ebHoro matepuana OK 01, 0K 02, OK 04,
AnHamuka. MpuHuMn oTHocuTenbHOCTU Nanunes. MNepBbin 3akoH HbloTOHa. MIHepumManbHble CUCTEMBI OTCYETa. 2 OK 05, OK 07
Macca tena. Cuna. MpuHumn cynepnoauumm cun. BTtopoi 3akoH HbloToHa Ans maTepuanbHON Tou- LLO 36 - LLO 41

Kn B MHepumnansHoin cucteme otcyeta (MCO). Tpetuin 3akoH HbloTOHa Ans MaTepuanbHbIX TOYEK.
3aKoH BceMupHoro taroteHus. Cuna taxectu. lNepBas KocMuyeckasa ckopocTb. Bec Tena.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus. Cyxoe TpeHune. Cuna TpeHus CKOMbXEHWs 1 cuna Tpe-




HanmeHoBaHue pasge-
JIOB N TeM

CopepxaHue y4yebHoro matepuana (0CHOBHoOe 1 NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE),
npakTUyYeckue 3aHATUA, NPUKNagHONn moaynb

O6bem
yacoB

Koabl koMmneTeHUUN,
c¢hopMUpoBaHUIO KO-

TOpbIX cCNOCOGCTBYET
3NeMeHT NporpaMmsbl

1

2

4

HMa nokos. KoadduuneHT TpeHusa. Cuna conpoTUBMAEHUS MPU ABUXEHWUM Tena B XUOKOCTU Unu ra-
3e. MNMocTynaTtenbHoe 1 BpallaTenbHOe ABUXEHNe abCcostoTHO TBEpAoro Tena. MOMEHT Cunbl OTHO-
CUTENbHO OcK BpalleHus. [neyo cunel. Ycnosus paBHoBecus TBepgoro Tena B MICO

TemaTuka npakTU4YeCKUX 3aHATUN

MpakTnyeckoe 3aHsaTUE N22. «M3yyeHne ocobeHHOCTEN Cunbl TPeHUA (CKONbXeHus)». N3yueHne
ABUXeHns Bpycka No HaKMOHHON NNOCKOCTMN MoA, AeNCTBUEM HECKOMbKMX Cun. ViccnenosaHne 3aBu-
CMMOCTW CUN YNpYyrocTu, BO3HUKAOLWMX B AeOpPMUPOBAHHON MPYyXUHE U pe3MHOBOM obpasue oT
BENMYMHbI X gedopmaummn. ViccneposaHme ycnoBmin paBHOBeCUss TBEPAOro Tena, MMeKLLEero ocb
BpaLLeHus

Tema 2.3

CopepxxaHue yuyebHoro matepmana

3aKoHbI COXpaHeHunA B
MeXaHuKe.

MMnynbc MaTepuanbHOM TOYKW, CUCTEMbI MaTepuasnbHbIX TodeKk. IMnynbc cunbl 1 U3SMeHeHue um-
nynbca Tena. 3akoH coxpaHeHus umnynsca B MCO. PeakTtueHoe aBuxeHne. Pabota cunbl. Molw-
HOCTb cunbl. KuHeTMYeckas aHeprus matepuarnbHoi ToYku. TeopeMa 06 M3MeHeHUN KMHETUYECKOM
3Heprun. [lloTeHumanbHaa aHeprusa. [loTeHumanbHass 3Heprust  ynpyro AedopMUpPOBaHHON
NpYyXuHsbl. MoTeHUManbHaa 3Heprusa Tena B6nmM3n nosepxHoctTn 3emnu. MNoTeHumManbHble U He no-
TeHumanbHble cunbl. CBA3b paboTbl He MOTeHUManbHbIX CUM C U3BMEHEHMEM MeXaHNU4YeCKon 3Heprnm

CUCTEMBbI TeN. 3aKOH COXpaHEHUA MEXaHNYECKON 3HePruun. Ynpyrue n Heynpyrue CTofIKHOBEHUS

TemMaTuKa NPaKkTUYECKUX 3aHATUN

MpakTtnyeckoe 3aHATHe Ne3. «PelieHue 3agay Ha NpUMEHeHne 3aKoHa COXPaHEHUs UMMy ibcay.
M3yyeHune cBaA3M ckopocTel Ten npu Heynpyrom yaape. VccnepoBaHue cBaA3un paboTbl CUIbl C U3-
MEHEHMEM MexXaHM4YeCKOW aHepruv Tena.

OK 01, OK 02, OK 04,
OK 05, OK 07,
L0 36 - L|O 41

Pasgen 3. MonekynsipHas

CpM3MKa n TepMmoanHaMuUKa

26

Tema 3.1
OCHOBbI MONEKYNSIPHO-

CopepxxaHue yyebHoro marepuana

KMHETUYECKOM Teopuu.

OCHOBHbIE MONOXEHUS MOJIEKYNIPHO-KMHETUYeCcKon Teopun. BpoyHoBckoe aBuxeHune. Ouddy3us.
XapakTtep ABUXEHUS 1 B3aMMOAENCTBUA YacTul BelecTBa. Mogenu ctpoeHmns ra3os, XugkocTem u
TBepAbIX Ten 1 06bsACHEHVEe CBOWCTB BELLECTBa Ha OCHOBe 3TUX Moaenen. Macca n paamepbl Mo-
nekyn. Konuyectso BelecTsa. lNoctossHHasa ABaragpo. TennoBoe paBHOBECHE.

TemnepaTypa u ee nameperue. lkana remnepatyp Uenbcusa. Mogens ngeanbHoro rasa. OcHoB-
Hoe ypaBHeHWe MONeKynspHO-KUHETUYECKON TeOpUM naeansHoro rasa. AbconioTHasi Temneparypa
Kak Mepa cpefHe KNHeTUYeCKON SHeprum TennoBoro ABMXEHNs YyacTuy, rasa. Lkana remnepaTtyp
KenbBuHa. YpaBHeHue MeHnpeneea-KnanenpoHa. 3akoH [anbToHa. [a30Bble 3aKOHbI. M130-
npoLecchl B uaeasnbHOM rase ¢ NOCTOSAHHBIM KOJIMYECTBOM BELLECTBA: U30TepMa, 3oxopa, n3obapa

TemaTuka npakTU4eCKUX 3aHATUN

MpakTnyeckoe 3aHaTue Ned. amepeHne maccbl BO3ayxa B KnacCHOW KoMHaTe. VccrneposaHue

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
L0 36 - L|O 41




Koabl koMmneTeHUUN,

HanmeHoBaHue paspe- CopepxaHue y4yebHoro matepuana (0CHOBHoOe 1 NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem c¢hopMUpoBaHUIO KO-
OB U TeM npakTU4Yeckue 3aHATUA, NPUKNagHoOn moaynb yacoB TOpbIX cnoco6cTByeT
3NeMeHT NporpamMmbl
1 2 3 4
3aBNCMMOCTU MeXy NapaMeTpamMu COCTOSIHMS pa3pexeHHOoro rasa
NabopaTtopHble 3aHATUA 2
NabopartopHas pa6oTa 1. VI3yyeHne ogHOro n3 n3onpoLieccoB
Tema 3.2 CopepxaHue yyeb6Horo matepuana OK 01, 0K 02, OK 03,
OcHoOBbI TepMOAMHa- TepmoanHamuyeckasi cuctema. BHyTpeHHAs 3Heprus TepmMoanHaMmn4ecKon CUCTEMbI U CNOCOObI ee 4 OK 04, OK 05, OK 07,
MWKMN. n3meHeHus. Konnyectso TennoTbl 1 pabota. BHyTpeHHAS 3HEprusi O4AHOATOMHOIO MAeanbHOro ra- MnK1.1
3a. Bugpl Tennonepepaumn: TEnnonpoBOOHOCTb, KOHBEKUUSA, WU3Ny4yeHue. TennoeMKocTb Tena. LO 36 - LLO 41
YpenbHasa TennoemkocTb BewecTBa. KonnyecTtBo Tennotel npu Tennonepeade. lepBbiii 3aKoH
TepMoguHaMmuku. NpumMeHeHne NepBoro 3akoHa TEPMOAMHAMMKK K m3onpoueccam. I'padudeckas
nHTepnpeTauns paboTbl raza. Tennosble MaluHbl. [pUHUMNBI AENCTBMA TEMMOBbLIX MaLuuH. MNpe-
o6pa3oBaHNs 3Heprun B TennoBblx MawnHax. KoadduumeHT nonesHoro gencreuns (ganee — Krz)
TennoBow MalwuHbl. Linkn KapHo u ero KIN. Bropoii 3akoH TepmoanHaMuku. HeobpaTtumocTb npo-
LileccoB B npupoge. JKosornyeckne npobnembl TEMNO3HEPTETUKMU.
TemMaTrKa NpaKkTUYECKUX 3aHATUN 2
MpakTnyeckoe 3aHATME Ne5. : IamepeHne yaensHOM TENIOEMKOCTU
MpodreccnoHanLHO OPMEHTUPOBAHHOE coAepKaHue (coaepxaHue npuknagHoro moayns) 3 4
MpakTuyeckan pabota no Teme BnvaHne TepmoaMHaMmMyYecKUX NpoLECCOB NpY OKa3aHuu Napukma-
XEPCKUX YCNyr Ha CTPYKTYPY U BHELLHWIA BUA, BOMOC.
Tema 3.3 CopepxxaHue y4yebHoro matepmana 4 OK 01, OK 02, OK 03,
ArperaTHble COCTOAHMA MapoobpasoBaHue u KoHAeHcaums. VicnapeHue n kuneHne. YaenbHas Tennota napoobpa3oBaHus. OK 04, OK 05, OK 07
BelwecTBa U ¢pasoBble 3 AG 1O 36 - LO 41
nepexogpl. aBMCMMOCTb TeMNepaTypbl KUMeHUs OT [aBneHns. AGCONIOTHas 1 OTHOCUTENbHas BNaXHOCTb
Bo3ayxa. HacbiweHHbin nap. TBepaoe Teno. Kpuctannmyeckue n amopdHsle Tena. AHM30Tponusa
cBOWCTB KpuctannoB. Xuakue kpuctannbl. CoBpemMeHHble MaTtepuansl [NnaBneHue n Kkpuctannm-
3auus. YaenbHana Tennota nnasnenuns. Cyénumauus. YpaBHeHue TennoBoro 6anaHca
2 cemecTp 74 vac.
324.nek
284.npak.
144.nab.
Tema 3.3 NabopaTopHble 3aHATUA 2 OK 01, 0K 02, OK 03,
ArperatHble cocTtosiHua | JlabopaTtopHas paboTa 2. OnpegeneHve BNaxHoOCTV BO3ayxa OK 04, OK 05, OK 07,
BelwectBa U ¢asoBble | [IpogheccuoHasILHO-OPUEHTUPOBAHHOE codep:kaHue (coaep)kaHue NpuknagHoro moayns) 3 6 MnK1.1




HanmeHoBaHue pasge-
JIOB N TeM

CopepxaHue y4yebHoro matepuana (0CHOBHoOe 1 NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE),
npakTU4Yeckue 3aHATUA, MPUKNagHONW MOAY b

O6bem
yacoB

Koabl koMmneTeHUUN,
c¢hopMUpoBaHUIO KO-

TOpbIX cCNOCOGCTBYET
3NeMeHT NporpaMmsbl

1

2

4

nepexoabl.

MpakTuyeckue 3aHATUA

MpakTuyeckasa pabota: CocTosiHMe BoAbl B KOCMETUYECKUX CPEACTBAX MO YXOA4Y 3a BOSIOCAMU U €10
BMUSIHUE Ha CTabunNbHOCTb QOPMYIIbI.

MpakTuyeckas pabota: VicnapeHue n KOHAEHCaLMs B NpoLeccax HaHECEHWS U BbICbIXaHWA yKna-
OOYHbIX CPeacTB.

MpakTnyeckasa pabota: BnusaHue cha3oBbix NepexofoB Ha CTPYKTYPY M CBOMCTBA KOCMETUYECKUX
NpOAyKTOB (3MYIbCUW, renu)

L0 36 - LJO 41

Paszgen 4. dnekTpoguHam

UKa.

24

Tema 4.1
AnekTpocTaTuka.

CopepxxaHue yyebHoro matepmana

OnekTpu3auua Ten. dnekTpuyeckun 3apsa. [Ba Buaa anekTpuyecknx 3apagos. [poBoaHuMKK, an-
3MEeKTPUKM 1 NOSyNpPoBOAHMKM. 3aKOH COXpPaHEHWs aneKkTpuyeckoro 3apsaga. Bsammopgencreume 3a-
pspoB. 3akoH KynoHa. Onektpuyeckoe none. HanpsxeHHOCTb anekTpuyeckoro nons. MpuHuun cy-
nepno3vumnn aneKTpuYeckux nonen. JIMHUKM HanpsSXeHHOCTU anekTpuyeckoro nons. Paborta cun
anekTpocTtaTtudeckoro nons. MNoreHumnan. Pa3HocTb noTeHumanos. [NPpOBOAHNKN U OUINEKTPUKU B
3MeKTpocTaTMyeckom none. [JuanekTpuyeckas NpoHNLAeMocTb. dnekTpoeMKocTb. KoHgeHcaTop.
OnNeKTPOEeMKOCTb MITOCKOro KoHAeHcaTopa. Heprus 3apsaxkeHHOro KoHgeHcaTopa

TemMaTrKa NpaKkTUYECKUX 3aHATUN

MpakTnyeckoe 3aHATHE N26 : I3mepeHne aneKkTpoeMKOCTU KOHAEHcaTopa

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
LIO 36 - LJO 41

Tema 4.2
MoCTOAHHBLIN aNEeKTpU-
4yeCcKum ToK.

CopepxxaHue y4yebHoro marepmana

OneKTpuYecKunin ToK. YCnoBus CyLLeCTBOBaHNA 3NEKTPUYECKoro Toka. MictouHukn Toka. Cuna Toka.
MocTosiHHBIN TOK. HanpsxeHne. 3akoH OMa ang ydacTtka uenu. OnekTpuyeckoe conpoTmBreHune.
YnenbHoe conpoTueneHune BewlecTea. [ocnepoBaTtensHoe, napansienbHoe, CMeLlaHHoe coeauHe-
HVe NPOBOAHUKOB. PaboTa anekTpuyeckoro Toka. 3akoH Oxoyna-IeHua. MowHOCTb 3NeKTpu4ecKko-
ro Toka. ANeKTpoABuXyLLas cuna u BHyTPEHHee CONpOTUBEHUE UCTOYHMKA ToKa. 3akoH Oma ans
NOMHON (3aMKHYTOW) aneKTpuyeckon Lenu. KopoTkoe 3amblkaHue.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
L0 36 - L|O 41

Tema 4.3
Toku B pasnn4HbIX
cpepax

CopaepxaHue yyeGHOro matepuana

OneKkTpoHHas MpoOBOAMMOCTb TBEpAbIX MeTannoB. 3aBUCUMOCTb COMPOTUBIIEHWS MeETansoB OT
Temnepatypbl. CBEpXNPOBOAMMOCTb. JNEKTPUYECKMIN TOK B Bakyyme. CBOWCTBA 3MEKTPOHHbIX My4-
KoB. MonynpoBogHvku. CobCcTBEHHAs U NpMMeCcHasi MPOBOAUMOCTb MONynpoBoAHUKOB. CBoMCTBa p-
n-nepexoga. MonynpoBogHWKOBbIE MPUGOPLI. DNEKTPUYECKMI TOK B pacTBOpax M pacnnaBax aneK-
TPONMUTOB. DNEKTPONUTUYECKAs ouccoumaums. AneKkTponns. DNeKTpu4eckun Tok B razax. Camocto-
ATENbHbIN N HeCaMOCTOATEeNbHbIM pa3paa. MonHus. Nna3ma

NabopaTtopHble 3aHATUA

Na6opaTopHas paboTa 3. N3yyeHne cMeLlaHHOro CoeguHeEHNs1 Pe3NCTOPOB.

N B

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
L0 36 - LIO 41




HanmeHoBaHue pasge-
JIOB N TeM

CopepxaHue y4yebHoro matepuana (0CHOBHoOe 1 NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE),
npakTUyYeckue 3aHATUA, NPUKNagHONn moaynb

O6bem
yacoB

Koabl koMmneTeHuun,
c¢hopMUpoBaHUIO KO-

TOpbIX cCNOCOGCTBYET
3NeMeHT NporpaMmsbl

1

2

w

4

NabopaTopHas paboTta 4. VIamepeHue aneKTpoasunxyLLEen CUnbl UICTOYHUKA TOKAa U €ro BHYTPEHHE-
ro CoOnpoTUBIEHUS

Tema 4.4 MarHuTHOe
nose. ANeKTPOMarHuT-
HaA MHAYKUUA

CopepxxaHue y4yebHoro matepmana

[MocTosiHHbIE MarHuThl. B3anmopencTteume nOCTOsIHHbIX MarHutoB. MarHutHoe none. Bektop mar-
HUTHOWN MHAYKUMW. MNpuHUMn cynepno3numm. JTMHun MariutHon nHaykumn. KaptuHa nnHuin marHut-
HOW MHAYKLMMW NONSA NOCTOSIHHBbIX MarHMToB. MarHMTHoe none npoBoAHWKA C TOKOM. KapTuHa nuHui
nons OJIMHHOTO NPAMOro MPOBOAHUKA M 3aMKHYTOrO KOMbLEBOro NPOBOAHMKA, KATYLUKU C TOKOM.
OnbIT ApcTepa. Bsanmopenctene npoBogHUKOB ¢ TokoM. Cuna Amnepa, ee Mmoaysb U Hanpasre-
Hue. Cuna JlopeHua, ee Moaysb 1 HanpasneHue. [1BuXeHne 3apsaXeHHOW YacTulpbl B O4HOPOAHOM
MarHuTHoMm none. PaboTa cunbl JlopeHua. ABneHne anekTpoMarHUTHOM MHAyKUmMK. MNoToK BekTopa
MarHutHon uHaykuun. OC nHaykumn. 3aKoH anekTpomMarHuTHon unaykumm ®apapesi. Buxpesoe
3M1IEKTPUYECKOE Morne. ANeKTPoABMXYLLAA cula UHAYKLUUN B NMPOBOAHMKE, ABUXYLLEMCS MoCTyna-
TenbHO B OAHOPOOHOM MarHUTHOM none. Mpaswuno JleHua. MHOYKTUBHOCTL. ABNEHWe caMOUHAOYK-

umn. 3OC camonHAYyKLUMN. DHEPrUA MarHUTHOrO MOJA KaTyLKW C TOKOM. ONeKTpOMarHUTHoe rnorie.

TemaTtuka n PAaKTU4Y€CKUX 3aHATU "

MpakTnyeckoe 3aHATUE Ne7 3yyeHne MarHMTHOro NMonsa KaTywKu ¢ TOKOM. ViccnepoBaHue pen-
CTBUS NOCTOAHHOIO MarH1UTa Ha pamKy ¢ TOKOM

INa6opaTopHble 3aHATUA

Na6opaTopHas paboTa 5. N3yueHune aBNeHnst 3N1eKTPOMarHMTHON MHOYKLMK

MpodpeccnoHan-HO OpMEHTUPOBaHHOE coaepxaHue (coaepkaHue npuknagHoro moayns) 4

MpakTuyeckue 3aHATUA

MpakTuyeckas paboTa: TeXHUYecKne yCTPOMCTBa U MPaKTUYecKoe NpUMeHeHue: 3/1IeKTPOOCBETH-
TenbHble NPMBopbI, BONOpU3aTop, KNMMas3oH, heH. Mepbl anekTpo6e3onacHoCTH, 3a3eMneHne
aNeKTponpubopoB.

MpakTuyeckasn paboTa: MprMeHeHne aNeKTPoAMHaMUYECKMX NPUHLMMNOB B paboTe 3neKTpoobopy-
[J0oBaHuA (BONopuU3aTop, KIMMa3oH, deH ). I3yyeHne 0CHOBHbIX 3aKOHOB 3J1eKTPOANHAMUKY, Niexa-
LLMX B OCHOBE (DYHKLMOHUPOBAHUA YCTPOWCTB AJ1s1 COBPEMEHHbIX NapuKMaxepcKux ycrnyr

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
MK 1.1,

LIO 36 - LJO 41

Pasgen 5. Koneb6aHua u B

OJTHbI

22

Tema 5.1 MexaHun4yeckune

M 3NeKTPOMarHuTHble
Koneb6aHus

CogaepxaHue yyeGHOro matepuana

KonebaTenbHas cuctema. CeoboaHble konebaHus. FlapMoHuyeckne, guHammnyeckoe kornebaHus.

Mepuog, yactoTta, amnnutyaa u dasa konebaHui. MNpyXuHHbIN MasTHUK. MaTemMaTU4eckmin MasT-
HWK. Y paBHEHUE rapMOHUYECKMX KonebaHmin. KuHemaTnyeckoe u guHammnyeckoe onvcaHue koneba-
TENbHOrO ABUXEHWSI.

MpeBpaLleHne 3HePrum Npy rapMoOHNYECKUX KonebaHmsax. CBA3b amnnuTyabl konebaHuin UCXogHom
BEMMYMHbBI C aMNNUTY 0N KolebaHui ee ckopocTu 1 yckopeHusi. KonebaTenbHbli KOHTYp. CBoGOA-

OK 01, 0K 02, 0K 03
OK 04, OK 05, OK 07,
LIO 36 - LIO 41




HanmeHoBaHue pasge-
JIOB N TeM

CopepxaHue y4yebHoro matepuana (0CHOBHoOe 1 NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE),
npakTUyYeckue 3aHATUA, NPUKNagHONn moaynb

O6bem
yacoB

Koabl koMmneTeHUUN,
c¢hopMUpoBaHUIO KO-

TOpbIX cCNOCOGCTBYET
3NeMeHT NporpaMmsbl

1

2

4

Hble 31eKTPOMarHUTHble KonebaHus B naeanbHOM Kone6aTenbHOM KOHTYpe. AHanorus
MeXay MeXaHUYeCcKMM 1 3NeKTPOMarHUTHbIMK KonedaHuamu. @opmyna TomcoHa. 3akoH coxpa-
HeHWsl SHeprun B naeanbHOM KonebaTerlbHOM KOHType. BbiHYXAeHHble MexaHudYeckue konebaHus.
PesoHaHc. Pe3oHaHcHas kpuBas. BblHyXAeHHble  2neKTpoMarHuTHble  Konebanusa.  [epe-
MeHHbI  TOK. CMHycouaanbHbIii NepeMeHHbIN ToK. MOLLHOCTb NepeMeHHOro Toka. AMNANTyaHOe
1 peincTBylolLee 3HaYeHne cunbl Toka U HanpsixeHus. TpaHcdopmatop. MNponssoacTeo, Nnepeaaya
N NoTpe6ieHne aNeKTPUYECKON SHEPTK. DKOMOrMYeckne pucku npm Npo3BoACTBE NEKTPUYECKON
aHeprun. KynbTypa UCMonb30BaHusA 3NeKTPO3HEPTM B NOBCEAHEBHOW XNU3HM

TemaTtuka n PAaKTU4Y€CKUX 3aHATU ]

MpakTnyeckoe 3aHsaTMe Ne 8: ccnepoBaHue 3aBUCMMOCTU Nepuoaa Manbix konebaHui rpy3a Ha
HWUTK OT ANUHbBI HUTK N Macchl rpy3a. iccnegoBaHne nepemMeHHOro Toka B Lenv u3 nocnegosaresb-
HO COeAUHEHHbIX KOHAEeHcaTopa, KaTyLwKn 1 pe3uctopa

MpakTnyeckoe 3aHATHE Ne9. «3yyeHune ABNEHNA INEKTPOMArHUTHON UHAYKLMNY.

Tema 5.2 MexaHn4vyeckune
M 31eKTPOMarHuTHbIe
BOJIHbI

CopepxaHue y4yebHoro matepmana

MexaHun4eckne BonHbI, ycroBusi pacnpocTtpaHeHus. lNepuop,. CKopocTb pacnpocTpaHeHus 1 anvHa
BOMHbI. MonepeyHblie 1 npoAonbHble BOMHbLL. MHTepdepeHums n audpakuma MexaHuyeckux BOJTH.
3Byk. CkopocTb 3ByKa. 'poMKOCTb 3BYKa. BbicoTa ToHa. Tembp 3Byka. OnNeKTpoMarHUTHbIE BOJSHbI.
Ycnosusa nanyyeHns sneKTpomMarHuTHeIX BOSH. B3anmHas opueHTaums BekTopoB E, B n v B anek-
TpOMarHUTHOWM BoSiHEe B Bakyyme. CBONCTBA 3NEKTPOMarHUTHbIX BOSH: OTpaxeHue, npernomseHme,
nonapusauus, gudpakums, nHrepdeperHums. CKopocTb aNeKTpOMarHuTHbIX BosH. LLikana anekTpo-
MarHWTHbIX BOJH. [IpMMEHeHMe 3NeKTPOMarHUTHbIX BOSTH B TEXHWUKE U 6bITy. MpuHUMNBI paamocBasu
n TeneBmaeHuns. Pagnonokauus. OnekTpoMarHUTHOe 3arps3HeHne OKpyxatollen cpegpbl

MNpodeccuoHanbLHO OpUEHTUPOBaHHOE coAepXKaHue (cogepkaHue NpUKnagHoro moayns) 5

I'IpaKTquCKoe 3aHATMe Vicnonb3oBaHne MeXaHU4YeCcKnx n ANEeKTPOMarHUTHbIX BOJTH NP OKa3aHU
napuKkMaxepCkux ycnyr. |/|3y‘-|eHl/le NPUHLIMMNOB paGOTbI yNbTpa3BYKOBbIX annapaTtoB u N1a3epoB OJid
yxopna 3a KOXEeW ronoBbl 1 BOJIOC.

OK 01, OK 02, OK 04,
OK 05, OK 07, MK 1.1,
L0 36 - LIO 41

Tema 5.3 Ontuka

CopepxxaHue yyebHoro marepuana

CeobopfHble anekTpoMarHUTHble KonebaHus. MpeBpalleHne aHeprun B KonebaTenbHOM KOHTYpe.
Mepuog cBoboaHbIX anekTpuyecknx konebanmin. dopmyna TomcoHa. 3aTyxaloLime aneKTpoMarHnT-
Hble KonebaHusi. BblHyXAeHHbIe anekTpuyeckme konebaHus. NepemeHHbINn ToK. Pe30HaHC B anek-
Tpuyeckom uenu. [eHepaTop nepemMeHHOro Toka. TpaHcgopmaTtopsl. [lonyyeHue, nepepaya u pac-
npepeneHne aNeKTposHeprum. ANeKTpoOMarHuTHele BOSIHbI U MX cBorcTBa. OTKpbIThIN KonebaTternb-
Hbln KOHTYpP. OnbiThl . M'epua. N306peTeHune paguo A.C. NonoebiM. MNoHsTUE 0 paanocesasn. MNpuH-
umn pagmoceasn. NpumMmeHeHne aneKTpOMarHUTHBLIX BOJTH.

OK 01, OK 02, OK 04
OK 05, OK 07,
L0 36 - L|O 41




Koabl koMmneTeHUUN,

HanmeHoBaHue paspe- CopepxaHue y4yebHoro matepuana (0CHOBHoOe 1 NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem c¢hopMUpoBaHUIO KO-
OB U TeM npakTU4Yeckue 3aHATUA, NPUKNagHoOn moaynb yacoB TOpbIX cnoco6cTByeT
3NeMeHT NporpamMmbl
1 2 3 4
TemaTuka npakTU4YECKUX 3aHATUN 2
MpakTnyeckoe 3aHATHe Ne. 10 HabnioageHve gucnepcun ceeta
NabopaTtopHble 3aHATUA 4
Na6opartopHas pa6oTa 6. /IamepeHne nokasaTensi NpenomsieHunst CTekna 2
Na6opaTopHas pa6oTa 7. ViccnegoBaHne CBONCTB M300paXeHui B IMH3ax 2
Paspen 6. OcHOBbI cneynanbHOM TeOPUM OTHOCUTENIBHOCTHU 2
Tema 6.1 CopepxxaHue y4yebHoro matepmana 2 OK 01, OK 02, OK 04,
OcHOBbI Teopun OTHO- _ _ OK 05
CUTEeNBHOCTY 'paHnuUbl NPUMMEHMMOCTM KNaccu4eckon mexaHuku. lNoctynatsl cneunanbHON Teopumn oTHOCHTEb- LIO 36 - L|O 41
HOCTW: MHBApUaHTHOCTb MOAYJSIsi CKOPOCTU CBETA B BaKyyMe, NMPUHLUUM OTHOCUTENBbHOCTM SNHLITEN-
Ha. OTHOCUTENBHOCTb OAHOBPEMEHHOCTU. 3aMeneHne BpEMEHN U COKpaLLeHNe ANWHbl. QHEPTUs 1
nmnynbc cBo6oaHoM YacTuubl. CBA3b Macchl C 3HEpPruen 1 MMMynLCcoM CBOOOAHOM YacTuLbl. JHep-
rmst Nokosi CBoO6OAHON YacTulbl.
Paspen 7. KBaHTOoBas cdusuka 12
Tema 7.1 3dnemeHtbl | CoaepxaHue yye6HoOro marepmana OK 01, OK 02, OK 04,
KBaAaHTOBOM ONTUKMN OTkpbITHE n nccnepoBaHue gotoaddekta. OnbiThl A.I'. CToneTtoBa. 3akoHbl hoToaddekTa. 2 OK 05
YpaBHeHune BnHwTenHa gna dotoaddekTa. "KpacHaa rpaHuua” potoaddekra. [JaBneHme ceeTa. IO 36 - LLO 41
OnbiThl [1.H. NNlebepeBa. Xummnyeckoe gencTeune ceeta
Tema 7.2 CopepxaHue y4yeb6HOro marepuana 2 OK 01, 0K 02, OK 04,
CtpoeHue atoma. Mopenb atoma TomcoHa. OnbiThl Pe3epdopaa no nccnegoBaHuio ctpoeHusa atoma. lNnaHetapHas OK 05, OK 07
mMogenb atoma. NocTtynaTel bopa. ManyyeHue u nornoweHne dOTOHOB MNpu Nepexoae aTomMa C OA- L1O 36 - L1O 41
HOro YpOBHA 3Hepruv Ha apyron. Buabl cnekTpoB. CrnekTp ypoBHEW 3Heprum atoma BOLOPOAA.
BonHoBble cBoncTBa YacTuy,. BonHbl oe bponna. KopnyckynspHo-BonHoBon ayanuam. Oudpakums
3N1EKTPOHOB B KpucTannax. CrnoHTaHHOE 1 BbIHYXAEHHOE U3ny4eHune. YCTPOUCTBO 1 NpuHUuN pabo-
Thbl a3epa
TemaTrKa NpaKkTUUYECKUX 3aHATUN 2
MpakTnyeckas paboTta Ne 12: HabniogeHue nMHenyaToro cnekrpa
Tema 7.3 CopepxxaHue yyebHoro matepuana 2 OK01,0K 02, OK

AToMHOE aapo

MeToppl HabnoaeHUs 1 perucTpaunm aneMeHTapHbIx Yactul, OTKpbITUE pagnoakTUBHOCTU. OnMbIThl
Pesepcopaa no onpepeneHuntio coctaBa pagmoakTMBHOIO M3nydeHusi. CeouncTtBa anbda-, 6eta-,
ramMmma-usnyvenus. BnvsHue pagmoakTMBHOCTU Ha XuBble oOpraHuambl. OTKpbITUE NPOTOHA U
HelTpoHa. HyknoHHaa Mmopenb appa MenseHbepra-MBaHeHko. 3apag sapa. Maccosoe vncno agpa.
M3oTonbl. Anbda-pacnag. OneKTPoHHbIA U NO3UTPOHHLIN BeTa-pacnag. MaMmma-nsnyyeHne. 3akoH
paavoakTUBHOIO pacnaga. QHeprus CBA3W HYKIIOHOB B sApe. AgepHble cunbl. [JedekT macchl aapa.

AnepHble peakunun. OeneHve n cuHTes agep. ApnepHbin peakTop. TepmosiaepHbi cuHTes. MNpobne-

03,0K 04, OK 05, OK 07
LO 36 - LIO 41




HanmeHoBaHue pasge-
JIOB N TeM

CopepxaHue y4yebHoro matepuana (0CHOBHoOe 1 NpodeCCUOHaNbLHO-OPUEHTUPOBAHHOE),
npakTUyYeckue 3aHATUA, NPUKNagHONn moaynb

O6bem
yacoB

Koabl koMmneTeHUUN,
c¢hopMUpoBaHUIO KO-

TOpbIX cCNOCOGCTBYET
3NeMeHT NporpaMmsbl

1

2

4

Mbl N NEepCneKTUBbI FID,epHOVI QHEPreTukn. Okonornyeckume acnekTbl HﬂepHOVI QHEPIreTuKn. OnemeH-
TapHble YaCTULbl. OTKprTI/Ie NO3UTPOHA. CDpr,ameHTaanble B3aMMOAENCTBUSA

TemaTuka npakTU4eCKUX 3aHATUN

MpakTnyeckoe 3aHaTue Ne13. ViccneposaHme TpekoB yacTu, (Mo rotoBbiM hoTorpadunsm)

MpodeccuoHanLHO OpueHTUPOBaHHOE codepXaHue (cogepkaHue NpuknagHoro moayns) 7

MpakTuyeckue 3aHATUA

MpakTuyeckas pa6oTa: Vicnonb3oBaHne KBaHTOBbIX NMPUHLMMOB B pa3paboTke COBPEMEHHbIX KOC-
METUYECKNX CPEACTB MO yxo4y 3a BONIOCaMU: BIUSHUE KBAHTOBbIX 3(P(hEKTOB HA aKTUBHbIE KOMMO-
HEHTbI

MpakTuyeckas pabora:

D,enoaaﬂ urpa: |_|OHF|TVIF|, CBA3aHHble C U3y4eHnemMm MeTonoB HAay4YHOro rno3HaHuA: ABneHune, Hay4-
HbI haKT, rMNoTe3a, u3nyeckasn BeNMYMHa, 3aKOH, Teopusi, HabnoaeHWe, IKCNEPUMEHT, MOAENN-
poBaHue, Mofenb, U3MEPEHNE

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
MK 1.1, LLO 36 - LIO 41

Paspen 8. 9nemMeHTbl aCTPOHOMUMU U aCTPOPU3IUKKU

(o]

Tema 8.1 OcHOBbI TEO-
pUN OTHOCUTENBHOCTU

CopepkaHue yuebHOro matepuana

Bup 3Be3gHoro Heba. Co3Be3aus, spkue 3Be3fbl, NnaHeTbl, Ux Buammoe asuxeHue. ConHeyHas
cuctema. NnaHeTbl 3eMHOM rpynnbl. [naHeTbl-ruranTel. Manslie Tena ConHeyHon cuctembl ConHue,
doTocdepa n atmocepa. ConHeyHaa akTUBHOCTb. NCTOUHUK aHeprun ConHua 1 3Be3g.

3Be3/bl, UX OCHOBHbIE XapakTepuUCTUKK: Macca, CBETUMOCTb, paguyc, Temneparypa, ux
B3aMMOCBA3b. 3BE3Abl MMaBHOW NOCMEAOB aTenbHOCTU. 3aBUCUMOCTb "Macca - CBETUMOCTb" ans
3Be3[, rMaBHOM nocnefoBaTenbHOCTU. BHyTpeHHee cTpoeHue 3Be3a. CoBpeMeHHble npeacraBne-
HUS O NpPoOUCXOXAeHun n aponoumm ConHua n 3se3. Atanbl Xn3Hu 3se3d. MneyHbin MNyTb - Hawa
"anakTuka. CnvpanbHas cTpykTypa [FanakTuku, pacnpegeneHve 3se3g, rasa v noinu. Nonoxexue un
auxeHue ConHua B NanakTtuke. Nnockas u cepunyeckasn nogecuctemol ManakTuku. Tunbl ranakTuk.
Papuoranaktukm n ksasapbl. YepHble ablpbl B Aapax ranaktuk. BcenenHas. PacwupeHue Beenen-
How. 3akoH Xabbna. PasberaHue ranaktuk. Teopus Bonblioro B3pbiBa. Mogenb «ropsiien BeceneH-
Holy. MacluTabHas cTpykTypa BceneHHoi. MeTaranaktuka. HepelueHHble Npo6nembl acTPOHOMUN.

INa6opaTopHbie 3aHATUA

Na6opaTtopHas pa6oTta 8. HabnogeHns HeBOOPYXEHHbLIM rN1a3oM C UCMONb30BaHNEM
KOMMbIOTEPHBIX NPUIOXEHWIA ANA ONpefesieHns NonoxeHns HebecHbIX 06 BEKTOB HA KOHKPETHYHO
OaTy: OCHOBHble co3Be3anst CeBepHOro nonywapus u Aspknue 3sesgpl

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
L0 36 - L|O 41

MpomexyTouHasa aTtrectaums (QuddepeHUMpPOBaHHbLIN 3a4eT)

Bcero:

108




3. YCNOBU A PEANTU3ALIUM NPOrPAMMbI YYEEHOW AUCLUMIMIIUHDI

3.1. Tpe6oBaHUA K MUHUMaNbHOMY MaTepuanbHO-TEXHUYECKOMY 0GecneyeHunro

Peanunsauus nporpammbl gucumnnuHbl TpebyeTt Hanmunsa yvyebHoro kabuHeta usmkn. O6o-
pyaoBaHue yyebHoro kabuHeTta:

* M0Cafo4YHbIE MECTa MO KONMYECTBY 00Yy4YatoLLMXCS;

+ paboyee MecCTO NpenogasaTtensi.

TexHuyeckune cpenctaa obyyeHus:

KOMMbIOTEP C NINLLEH3MOHHBIM NPOrpaMMHbIM obecnevyeHnem, MynbTuMeana, NPOeKTop.

O6opynoBaHue nabopatopun 1 paboymx mecT nabopatopuu:

1. KoMnnekT y4ebHo-HarnagHbIx nocobuin:

» KomnnekT HarnsaHoro o6opynoBaHna Anst EMOHCTPAaLMN OCHOBHBIX (DU3NYECKMX OBIIEHUN.

» KoMnnekT HarnsgHbIX Nnocobuin Anst NOCTOAHHOIO MCMNOSb30BaHWS;

» KomnnekT noptpeToB anst opopMneHus KabumHeTa;

* KOMNNeKT AEMOHCTPALMOHHBIX y4eOHbIX Tabnuu,.

2. KoMNneKT 3neKTpoHHbIX Nocobui:

* LiIndbposas nabopatopus no puaunke Ans yuntens;

* Lindbpoeas nabopatopus no puanke Ans ydeHuka.

3.2. UucpopmaLmoHHoe obecneyeHne peanusaumm nporpamMmbil

Ona peanusauuy nporpammbl 6UGNMoTeYHbIN hoHA 06pa3oBaTenbHONW OpraHn3aumMn UMeet
neyaTtHble W/unu aneKTpoHHble obpa3oBaTenbHble Y MHOPMALMOHHbIE PeCcypCbl, pEKOMeHAaye-
Mble OJ1s1 UICMONb30BaHNA B 06pa3oBaTenbHOM npoLecce.

3.2.1 OCHOBHbI€ UCTOYHUKMU:

1. ®usuka. ba3oBbI ypoBeHb : y4eOHUK Ana obpa3oBaTenbHbIX OpraHn3auumn, peannsy-
owmx obpasoBaTenbHble NporpaMmbl cpegHero npodeccnoHanbHoro obpasoBanus / H. C. TMy-
pbieBa, H. E. Baxeesckas, [. A. Vcaes, B. M. YapyruH. - Mockea : lNpoceeulenune, 2025. - 517
C. - (Y4ebHuk CrI1O). - TekcT : anekTpoHHbi. - URL: https://znanium.ru/ — Pexum goctyna: no
nognucke.

2. ®usuka. ba3osbi ypoBeHb. [pakTukym no pelleHuto 3agad : yyebHoe nocobue ans
CroO / H. C. Nypbiwesa, H. E. Baxeesckas, . A. Vicaes, B. M. YapyruH. - Mockea : AO "N3pa-
TenbcTBO lNMpoceeleHne”, 2025 - 240 c. - TekcT : anekTpoHHbI. - URL: hitps://znanium.ru/ — Pe-
XUM gocTyna: no NoAanucke.

3.2.2. lononHuTenbHble NCTOYHUKMU:

1. Msaknwes, I'. A. Pusuka : 11 knacc: y4eb. ans obweobpazosat. opraHM3aLmin: 6a3oBbIn
ypoBeHb / I". A. Maknwes. - 23-e n3pg., crep. - Mocksa : Npoceelyerune, 2024.-432 c. : vn. -
(Knaccuyeckun Kypc).

2. Msakuwes, I'. A. dusuka : 10 knacc: yueb. ana obueobpazoBaT. opraHu3auuii: 6a3oBbiv
ypoBeHb / I". A. Maknwes. - 10-e n3g., crep. - Mocksa : Npocselerune, 2024.-432 c. : vn. -
(Knaccuyecknii kypc).

3.2.2. UIHTepHeT-pecypcChbl:

1. www.alleng.ru/edu/phys.htm (O6pa3oBaTtenbHble pecypcbl IHTepHeTa — Pu3nka). www.
school-collection. edu. ru (EanHasa konnekuma uMdpoBbIX 06pa3oBaTeNbHbIX pecypcoB). [Anek-
TPOHHbLIN pecypc]

2. www. yos. ru/natural-sciences/html (ectecTBeHHO-Hay4HbIN XypHan Ana monoaexu «MyTtb B
HayKy»). [QNeKTPOHHbIN pecypc]


http://www.alleng.ru/edu/phys.htm
http://www/
http://www/

4. KOHTPOJ1b U OLIEHKA PE3YJIbTATOB OCBOEHUA YYEEHOW AUCLMIMIINHDI

KoHTposb 1 oueHka pe3ynbTaToB 00y4YeHus OCYLLEeCTBNSEeTCA npernofaBaTenem B npolecce
npoBefeHUs NPakTUYECKUX 3aHATUIA, MUCbMEHHOMO U YCTHOTO TECTUPOBAHNSA, MHAMBUAYANbHbIX
3apaHuin, NPOEKTOB, UCCNEeAOoBaHUN.

4.1 MHCTpPYMEeHTbI OLleHKM TeKyLen aTTecTauum no y4ebHon gucumnimHe

OnemeHTbI y4ebHoM MpoBepsieMble pe3ynbTaThl 3apaHnAa Ans oueHKu Bugbl
AUCLUNIUHDI obyyeHus OLIEHKM
(paspenbl/ Tembl) OK, MK, 3,Y
BeepeHue. OK 03, OK 05, BxogHoe TecTupoBaHue 2-5
dusurka n meToabl LO 36 - LLO 41 Keiic 3apaHusi, AUKTaHT No uU3n4eckomn 2-5
Hay4HOro No3HaHus. 3-1,2,3,4 TepMUHOMoruu, foknaabl, pedepartsbl
Y-1,4,5,9 OLleHKa COCTaBfEHHbIX Npe3eHTaumin no
Temam pasgena
Tema 2.1 OKO01,0K 02, 0K 04, OK05, | 3apaum no Teme 3aHATUSA, A0KNaabl, 2-5
KnHematunka OK 07 pecepaTbl OLLEHKa COCTaBMNEHHbIX Npe-
L0 36 - LIO 41 3eHTauuMi No TemaMm pasgena
3-1,2,3,4
¥-1,4,5,9
Tema 2.2 OK 01, OK 02, 0K 04, OK 05, | 3apaum no TeMe 3aHATUSA, AOKNaabl, 2-5
OvHamuka. OK 07 pecepaTbl OLLEeHKa COCTaBMNEHHbIX Npe-
L1O 36 - LIO 41 3eHTauuMi1 No TemaMm pasgena
3-1,2,3,4
Y-1,4,5,9
Tema 2.3 OK01,0K02,0K 04, OK 05, | MNMpoeepo4yHas paboTa. 2-5
3aKOHbl COXpaHEHNS B OK 07, 3apayn No TemMe 3aHATUSA, Kenc 3aga- 2-5
MexaHuKe. LO 36 - LLO 41 HWS, AOKNaapl, pecpepaTbl OLEHKa Co-
3-1,2,3,4 CTaBfIEHHbIX NPEe3eHTauui No Temam
¥-1,4,5,9 pasfena
Tema 3.1 OK01,0K02,0K 03, 0K 04, | 3agauv no Teme 3aHATUSA, KEWNC 3aaa- 2-5
OCHOBbI MONEKYNSAPHO- OK 05, 0K 07, HUS.
KUHETUYECKON TEOPUM. 1O 36 - 1O 41,
3-1,¥-1,3,5,6
Tema 3.2 OKO01,0K 02, OK 03, OK 04, | 3apauyn no TemMe 3aHATUSA, KeWC 3aaa- 2-5
OcHoBbI TEpMOgUHaAMU- OK 05, OK 07 HUS.
Ku. NnK1.1
LIO 36 - LIO 41
3-1,¥-1,3,5,6
Tema 3.3 OKO01,0K02,0K 03, OK 04, | MNpoBepoyHasa paboTa. 2-5
ArperaTHbl€ COCTOAHMSA OK05,0K07,NMK 1.1, 3afayn no Teme 3aHATUSA, KEWC 3aa- 2-5
BellecTBa n )a3oBble O 36 - LIO 41 HWA, AOKNaabl, pedepaTtbl OLEHKa CO-
nepexopbl. 3-1,¥-1,3,5,6 CTaBJIEHHbIX NPE3EeHTaLUUIn No TeMam
pasgena
Tema 4.1 OK 01, 0K 02, 0K 03, 3apayn No TemMe 3aHATUSA, Kenc 3aga- 2-5
OneKkTpocTaTuka. OK 04, OK 05, OK 07, HUA, ookNnaabl, pecepaTtbl oLeHKa co-
LO 36 - LIO 41 CTaBfIEHHbIX Mpe3eHTaumm No Temam
3-1,¥-1,3,5,6 pasgena
Tema 4.2 OK 01, 0K 02, 0K 03, 3apayn No TemMe 3aHATUSA, Kenc 3aga- 2-5
MoCTOSAHHbIN 3NEKTPU- OK 04, OK 05, OK 07 HUA, ooknagbl, pedepatbl OLEHKa Co-
YecKuin TOK. L0 36 - LLO 41 CTaBJIEHHbIX MPEe3eHTaLMi No Temam
3-1 pa3gena
Y¥-1,3,5,6
Tema 4.3 OK 01, OK 02, OK 03, 3apgaun no Teme 3aHATUSA, Kelc 3aaa- 2-5
TokK B pasnnyHbIX OK 04, OK 05, OK 07 HUA, ooKNagbl, pedepathbl OLEeHKa Co-
cpepax. L0 36 - LLO 41 CTaBJIEHHbIX NPEe3eHTaLMi No Temam
3-1 pa3gena
Y¥-1,3,5,6
Tema 4.4 MarHuTHoe OK 01, 0K 02, OK 03, MpoBepoyHas paborTa. 2-5
none. Anektpomartnt- | OK 04, OK 05, OK07,MK 1.1, | 3apaun no TemMe 3aHATUSA, KEWC 3aa-
Haa UHAYKLMA L0 36 - LLO 41 HUA, goknagpl, pecbepartbl OLEHKA CO- 2-5
3-1 CTaBJIEHHbIX Npe3eHTaLmMi No Temam




AnemMeHTbl y4ebHOMN MpoBepsieMble pe3ynbTaThbl 3apgaHua Ans oueHKu Bugbl
AUCLUNIUHDI oby4eHus OLIEHKMU
(paspensbl/ TeMbl) OK, K, 3,Y
¥-1,3,5,6 pasgena
Tema 5.1 MexaHnue- OK 01, 0K 02, OK 04, [oknaabl, pedepaTbl, OLEHKa CaMOCTO- 2-5
CKMe N 3NEeKTPOMarHuT- OK 05, OK 07 ATENbHO BbIMOMHEHHbIX 3a0aHUN.
Hble konebaHus 1O 36 - LLO 41
3-1
Y¥-1,3,4,5,79
Tema 5.2 MexaHu4e- OK 01, 0K 02, OK 04, MpoBepoyHas paboTa 2-5
CKUWe 1 3N1EKTPOMarHuT- OK05,0K07,MK 1.1 3afayn no TemMe 3aHATUA, AoKNaapl, 2-5
Hbl€ BOJIHbI. 1O 36, IO 37, LO 41 pedepaTbl OLEeHKa coCcTaBNeHHbIX npe-
3-1 3eHTauuMi No Temam pasgena.
¥-1,3,4,5,79
Tema 5.3 OK 01, 0K 02, OK 04, OK 05, | 3apauym no Teme 3aHATUA, AoKNaabl, 2-5
OnTuKa. LO 36 - LLO 41 pecepaTbl OLLeHKa COCTaBMNEHHbIX Npe- 2-5
3-1 3eHTauun No Temam pasgena
Y¥-1,3,4,5,79
Tema 6.1 OK 01, OK02,0K 04, OK05 | lNpoBepo4Hasa paboTa 2-5
OcHoBbI TEOPUY OTHO- LO 36 - LLO 41 3apayn no TemMe 3aHATUA, AoKNaapl, 2-5
CUTENBbHOCTW.. 3-1 pedepaTbl OLleHKa COCTaBMNEHHbIX npe-
Y¥-1,3,4,5,79 3eHTauun No Temam pasgena.
Tema 7.1 OKO01,0K02,0K 04, OK05, | lNpoBepoyHasa paboTa 2-5
OnemeHTbl KBAHTOBOM OK 07 OueHKa CaMOCTOSITENBHO BbIMOMHEHHbIX 2-5
ONTUKMW. LO 36 - LLO 41 3agaHun
3-1
¥-1,3,4,5,79
Tema 7.2 OK 01, 0K 02, OK 03, MpoBepoyHas paboTa 2-5
CtpoeHune atoma OK 04, OK 05, OK 07 OueHKa caMOoCTOSAAITENbHO BbIMOSTHEHHbIX 2-5
L0 36 - LLO 41 3apaHun Kenc 3agaHusd, poknagpl, pe-
3-1 hepaTbl OLlEeHKa COCTaBMNEHHbIX MPE3€eH-
Y-1,3,4,5,79 Tauuinm no Temam
Tema 7.3 OKO01,0K02,0K 04, OK05, | lNpoBepo4yHas paboTa 2-5
ATOMHOE 9a0po OK 07, OueHKa CaMOCTOSITENBHO BbIMOMHEHHbIX 2-5
LUO 36-UO 41, MK 1.1 3apaHun Kenc 3agaHuvsa, goknagsl, pe-
3-1 epaTbl OLlEeHKa COCTaBMNEHHbIX MPE3€eH-
¥-1,3,4,5,79 Tauum no Temam
Tema 8.1 OK 01, 0K 02, OK 03, 3agaun no Teme 3aHATUA, Kenc 3aaa- 2-5
OcHoBbl TEOPUMN OTHO- OK 04, OK 05, OK 07 HUS.
CUTENBbHOCTKN 1O 36 - 1O 41

3-1,¥-1,3,4,5,79






