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1. OBLLAA XAPAKTEPUCTUKA PABOYEN NMPOrPAMMbI YYEBHOWN OUCUUMIIUHDBI «DU-
3UKA»

1.1. MecTo AaucumnnuHbl B CTPYKTYype obpa3oBaTesibHOM NporpamMmb|

YuebHaa gucumnnuHa B[.10 dusmka aBndetca obsAsaTenibHOM 4YacTbio oblieobpasoBa-
TenbHOro uukna obpasoBatenbHon nporpammbl B cootBeTcTBUM ¢ PIOC CI1O no npodeccun
29.01.33 MacTep no M3roToBNEHMUIO LLUBENHbLIX U34ESNTUN.
1.2. Uenu v nnaHupyemsbie pe3yribTaTbl OCBOEHUSA AUCLUNSIUHbBI.
1.2.1. Uenwu n 3agauv gUCLUUNJIUHDbI:

CogaepxaHne nporpammbl 06LieobpasoBaTenbHON ANCUMNANHBI «Pu3nka» HanpaBneHo Ha
OOCTWXEHWE Ccreaylowmx uenemn:
- hopmmpoBaHme y 0ByYatoLLMXCA YBEPEHHOCTU B LEHHOCTM 06pa3oBaHus, 3HAYMMOCTH manye-
CKUX 3HaHMN ONSA COBPEMEHHOro KBanuduUMPOBAHHOIO crieumanuncTa npyu ocyLecTBIIEHUN ero
npodeccmnoHasnbHoOn AeATeNbHOCTY;
- bopMmupoBaHMe eCTECTBEHHO-HAY4YHOM FPaMOTHOCTMU;
- oBriageHue cneumpunyeckon cuctemomn msanvecknx NOHATUN, TEPMUHOMOTMEN U CUMBOJSTUKON;
- OCBOEHUWE OCHOBHbIX (PU3NYECKNX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEN;
- oBrageHne OCHOBHbIMM METOA4aMW Hay4yHOro Mo3HaHWUs NpuUpoabl, UCMOMNb3yeMbIMU B dIU3NKe
(HabnogeHue, onucaHve, n3MepeHne, BbIABMKEHNE TMNOTES, NPOBEAEHME SKCMEPUMEHTA);
- oBnageHue ymeHusiMn obpabaTbiBaTb [aHHbIE IKCNEPUMEHTa, OOBbACHATb MONyYeHHble pe-
3ynbTaTbl, YCTaHaBNUBaTb 3aBUCUMOCTU MexXAy (PU3NYECKUMU BenvyYnHamm B Habnogaemom
SBNEHWW, AenaTtb BbIBOAbI,
- bopMupoBaHMe yMeHUA pellaTtb hrusmyeckne 3agaym pasHbiX YPOBHEN CITIOXHOCTY;
- pasBUTME MO3HaBaTENbHbIX WHTEPECOB, WHTENNEKTyanbHbIX U TBOPYECKMX CnocobHocTen B
npouecce NpuobpeTeHns 3HaHMI C UCNONb30BaHWEM Pa3fINYHbIX MCTOYHMKOB WHOpMauMn 1
COBPEMEHHbIX MH(POPMALIMOHHbIX TEXHOMOIMI; yMeHun cdopmMmynunpoaTb U 060CHOBbLIBaTbL COO-
CTBEHHYIO NO3ULMIO MO OTHOLLUEHMIO K OM3MYecKon MHopMaLmm, Noyv4aeMon M3 pasHblX NCTOY-
HUKOB;
- BOCNUTaHWe 4YyBCTBa FOPAOCTU 3a POCCUNCKYHO OMU3NYECKYIO HAaYKY.



1.2.2. NMnaHupyembie pe3ynbTaTbl OCBOEHUA y4eOHOM AucunnnmHbl B cootBeTcTBUM ¢ ®rOC CIO n Ha ocHoBe ®IOC COO

Kog
N HaMMeHoBaHue
¢hopMUpyemMbIX KOM-
neTeHUumn

ﬂnaHMpyeMble pe3ynbTaTbl OCBOEHUA NporpaMmMmbl N0 gucuuniinHe

O6wme!

OucumnnuHapHbie?

OK 01. BbibupaTtb crnocoObl
pelueHns 3apay npodec-
CVOHarbHOW AesATEeNbHOCTH
NPUMEHUTENbHO

K pa3nunyHbiM KOHTEKCTaM

JIn4HOCTHBIE pe3ynbTaTbl AOMKHbI OTpaxaTb B YacTu TPygoBO-
ro BOCMUTAHWUS:

- TOTOBHOCTb K TPyA4y, OCO3HaHWE LIEHHOCTW MacTepcTBa, Tpy-
pontobue;

- TOTOBHOCTb K aKTMBHON AeATENbHOCTU TEXHONOIMYECKOM
W coumanbHOW HampaBneHHOCTW, CNOCOBHOCTb MHULMUPOBATD,
nnaHMpoBaTb U CaMOCTOATENbHO BLIMOMHATL Takylo AesTenb-
HOCTb;

- VMHTepec K pas3nuyHbiM cdepam npodeccMoHanbHoOW aes-
TENbHOCTH,

- rOTOBHOCTb n CnocobHOCTb K obpa3zoBaHuio
1 camooOpa3oBaHM0 Ha MPOTSHKEHUN BCEW XKU3HW;
MeTanpegmeTHble pe3yrnbTaTbl AOMKHbI OTPaXaTb:

OBnageHne yHuBepcanbHbIMW Y4eOHBIMU MO3HABATENbHLIMM
JENCTBUAMMU:

a) 6a3oBble nornyeckue AeNCTBUS:

CaMOCTOATENbHO (hopMynuMpoBaTb WM akTyanu3npoBaTb Npo-
bnemy, paccmaTpuBaTb €€ BCECTOPOHHE; yCTaHaBnuBaTb Cy-
LLEeCTBEHHbIV MPU3HaK UM OCHOBaHMSA ONSA CPpaBHEHMWs, Krac-
cudmkauum n 06o6LeHns; onpegendtb Lenu AeaTenbHOCTY,
3agaBaTb napameTpbl " KpuTepum
UX OOCTUXKEHMS; BbISBMATL 3aKOHOMEPHOCTU U MPOTUBOPEYNS
B paccMaTpuBaeMmbiX sIBNEHUAX

©) 6a3oBble nccnegoBaTenbcknue 4ENCTBUSA:

- BNageTb HaBblkamy y4eOHO-MCCneaoBaTenbCKON U NPOEKTHOM
AeATENbHOCTU, HaBbIKaMuK pa3peLLeHnst Npobnem;

- BbISBMIATb MPUYMHHO-CNIEACTBEHHbIE CBA3W W aKTyanusmpo-
BaTb 3agadvy, BbiABUraTb MMnoTe3y ee pelueHusi, HaxoauTb ap-
rYMEeHTbl NS goKasaTenbCTBa CBOMX YTBEPXKAEHWW, 3adaBaTtb

MP6 1. CdopMMpoBaHHOCTL MPEACTaBfEHUA O  Ponu
N mMecTe (PU3NKN U aCTPOHOMUN B COBPEMEHHOW Hay4YHOWN Kap-
TMHE MWpa, O cucTemoobpasywowen ponnm  PU3UKK

B Pa3BUTUM €CTECTBEHHbIX HayK, TEXHUKN N COBPEMEHHbIX TEX-
HOMOrMN, O BKMage pPOCCUNUCKMX W 3apybexHbIX Yy4YeHblX-
HU3MKOB B pa3BUTNE HayKW; NOHMMaHNe PU3NYECKON CYLLHOCTM
HabngaembIx SBNEHUA MUKPOMMPA, MakpoMmpa U Meramupa;
NOHUMaHune ponwu acTpoOHOMMUK
B MPaKTUYeCKOW [AeATenbHOCTW 4YenoBeka W JanbHenwem
Hay4HO-TEXHUYECKOM pasBuTUK, ponu PU3NKK
B (hOPMUPOBAHMMN Kpyrosopa U YHKUMOHANbHOW rpaMOTHOCTM
YyeroBeka ANs peLleHnst NPakTUYeckmx 3agay;

MP6 2. CcopMMPOBaAHHOCTbL YMEHUIM pacno3HaBaTb usm4e-
ckue ABMNEHUs (npoueccel) " 0OBACHATD
MX Ha  OCHOBE  MW3YYEHHbIX  3aKOHOB, paBHOMEPHOE
N pPaBHOYCKOPEHHOE MpPAMOSIMHENHOe ABWXeHue, cBoboaHoe
nageHue Tern, OBWKEHWE MO OKPYKHOCTW, UHepuus, B3auMo-
aevictBue Ten, konebatenbHoe ABWXEHWE, Pe30HaHC, BOSHO-
BOe ABWXKeHue; anddysmns, OpoyHOBCKOe ABUXEHUE, CTPOEHUe
XMOKOCTeW u TBepAblX Ten, uaMeHeHve obbema Ten npwu
HarpeBaHUM (oxnaxgeHuun), Tennosoe paBHOBeECWe, ucnape-
HWe, KOHAeHcauusi, Nna.rfieHWe, KpucTannusauus, KuneHuve,
BMaXXHOCTb BO3AyXa, CBA3b CPefHEeN KMHETUYECKOW SHepruun
TENMoBOro ABWXEHUSI MOMekyn ¢ abCconioTHOW TemnepaTypow,
noBbilleHMe  OaBreHnss rasa npuM  ero  HarpesaHum
B 3aKpbITOM COCYyAe, CBS3b Mexay napameTpamu COCTOSHUSA
rasa B M3oMpoueccax; anekTpus3auus Ten, B3aMMogencTsue
3apsgoB, HarpeBaHve MPOBOAHMKA C TOKOM, B3avMOAENCTBUE
MarH1MTOB, SNIEKTPOMarHnTHasa MHAYKUMS, eVCTBUE MarHMTHOrO

106uume pesynbTaThl chOPMyYIHPOBAHBI B COOTBETCTBHH € JMYHOCTHBIMU M METAIpeAMETHBIMHU pe3ynbTaTamu @TOC COO, B GOpMHPOBAHUH KOTOPHIX y4acTBYeT 00LIe0Opa3oBa-

TCIbHAA JUCHUIIJINHA.

2 [lucuuniIMHAPHbIE PE3yIbTaThl chOPMYITHPOBAHBI M POHYMEPOBAHEI B COOTBETCTBHH C TPEOOBAHMAMH K TIPEAMETHBIM pe3yibTataM 6a3zoBoro yposHs (IIP6) ®TOC COO (ITpuxas
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napameTpbl U KPUTEPUUN PELLIEHUS;
- aHanMaMpoBaTb MOJlydeHHble B XOAE peLlleHusl 3agayn pe-
3ynbTaThl, KPUTUYECKN OLEHUBATb MX OOCTOBEPHOCTb, MPOrHO-
31MpOBaTb U3MEHEHNE B HOBbIX YCITOBUSIX;

- YMeTb NEepPEeHOCUTb 3HAHUA B MO3HABATEMbHYK M MpakTuye-
CKYIO YaCTU XU3HeOeATeNbHOCTY;

- YMETb MHTErpupoBaThb 3HaHUSA U3 pasHbIX NpegMeTHbIX obna-
cTen;

- BblABUraTb HOBblEe MAewW, NpeanaraTb OpUrMHarnbHble NOaXoAbl
N peLueHus:;

- MpOSIBNATb CNMOCOBHOCTL UX UCMONb30BaHWUsSI B NO3HaBaTEb-
HOW M coumnarnbHON NpakTuKe

nons Ha NPOBOAHMK c TOKOM
N OBWXYWMICS  3apsd, 9NeKTpoOMarHuWTHble  KonebaHus
N BOJSHbI, NPSAMOSIMHENHOE pacnpoCTpaHeHMe CBeTa, oTpaxe-
Hue, npenomMseHue, MHTepdepeHums, andpakums

N nonsipusaumsa ceeTa, AUCNepcusi cBeTa; POTOINEKTPUYECKUN
adheKkT, CBETOBOE AaBfieHNe, BO3HUKHOBEHWE ITMHEWYATOro
crnekTpa aToMa BOAOPOAa, €CTECTBEHHAs U UCKYCCTBEHHas pa-
OVNOaKTUBHOCTb;

MP6 3. BnageHne ocHoBomnonararowWmmMmm U3nN4eckMmMm NoHs-
TUSIMU U BENUYUHAMK, XapakTepusylowmMmmn dusmdeckne npo-
uecchbl (CBA3aHHBIMW C MEXaHWYECKUM ABWXEHMEM, B3anMoO-
DEencTBMEM Terl, MeXaHWYEeCKMMU KonebaHusIMU U BONHaMMU;
aTOMHO-MOSNEKYNSPHbIM  CTPOEHMEM BeLLEecTBa, TennoBbIMU
npoLeccamu; 3NeKTPUYECKUM U MarHMTHbIM NONSIMM, 3NEKTpU-
YECKMM TOKOM, 3MEeKTPOMarHUTHbIMK KonedaHusamMu u BOrHaMu;
ONTUYECKUMU SIBIIEHUAMMW; KBAHTOBBIMU SABMEHUAMU, CTPOEHU-
€M aTomMa M aTOMHOro siapa, PaavMOakTUBHOCTLIO); BnageHue
OCHOBOMOMarawLWwuMmM acTPOHOMUYECKMMUN MOHATUSIMU, MO3BO-
NAWUMM - XapakTepn3oBaTb MNPOLIECCHI, MpOMCXoAslimMe Ha
3Be3gax, B 3Be3HbIX cuctemax,
B MeXranakTU4eckon cpefe; ABMKeHne HebGecCHbIX Ten, 3BOJo-
umto 3se3q n BcenenHow;

NP6 4. Bnapenwve 3aKOHOMEPHOCTSMU, 3aKoHamMu
n TeopusiMn (3akoH BceMupHoro TaroteHus, |, Il un Il 3akoHbI
HblOTOHa, 3aKOH COXpPaHEHUS1 MEeXaHWYEeCKOW 3SHEeprum, 3akoH
COXpaHEeHUs MMMynbca, NPUHLMN Cyneprno3numn cun, NpUHLAN
paBHONPABHOCTM MHEpUUarnbHbIX CUCTEM OTCYETa; MOSEKYNsp-
HO-KMHETUYECKYHO TEOPUIO CTPOEHNS BELLECTBA, ra3oBble 3aKo-
Hbl, NEPBbIN 3aKOH TEPMOLMHAMMKN; 3aKOH COXPAHEHUSA 3NeK-
Tpuyeckoro 3apsga, 3akoH KynoHa, 3akoH Oma ansa ydactka
uenn, 3akoH OMa Onsi NOMHOW 3MEeKTPUYECKON Lienu, 3aKoH
Ixoyns - JleHua, 3akoH 3NMEeKTPOMArHUTHOW WMHAYKLUUW, 3aKOH
COXPaHEHMs1 SHEPrUK, 3aKOH NPSIMOSIMHENHOro pacnpocTpaHe-
HUS CBeTa, 3aKOH OTpaXKeHWUsl CBeTa, 3aKOH MPenomIieHus cee-
Ta; 3aKOH COXPAHEHWUsI IHEPTUN, 3aKOH COXPaHEHUs UMMNYNbCa,
3aKOH COXpPaHEHMs1 ANEKTPUHECKOro 3apsiga, 3akoH COXpaHeHus
MaccoBOro 4ucna, nocrtynatbl bopa, 3akOH pagnoakTMBHOMO
pacnaga); yBepeHHOe UCMoSib30BaHME 3aKOHOB W 3aKOHOMEp-




HOCTEW Npu aHanuae puU3nYecKnx ABMEHUN U NPOLIECCOB;

MP6 6. BnageHne OCHOBHbIMW MeTOA4aMN HaY4YHOro MO3HaHWS,
nucnonb3yembiMn B U3NKE: NPOBOAUTL MPSIMble N KOCBEHHbIE
n3MepeHns uU3n4ecknx BennYuH, BbIOMpasi ONTUMaIbHbIN
cnocob uamepeHnss U MUCnonb3ys M3BECTHbIE METOAbl OLEHKM
NOrpeLlHoOCTeN U3MEPEHUI, NPOBOANTL UCCreaoBaHNE 3aBUCU-
MocTen dm3nYecKmx BENNYUH
C MCMOMb30BaHMeM MNPSAMbIX U3MEPEHUIN, OOBACHATL MOMyYeH-
Hble pe3ynbTaTtbl, UCMONb3yst PU3NYECKME TEOPUWN, 3aKOHbI U
NOHATUS, U AenaTb BbIBOAbI; COONoAaTh NnpaBuia 6e3onacHoro
TpyAa npu nposeaeHnn nccnegoBaHun
B pamkax y4ebHoro 3KcnepuMeHTa " y4ebHo-
nccnenoBaTenbCkon OeATeNlbHOCTU C UCMOoSfb30BaHWEM Lnd-
POBbIX U3MEPUTENBHBLIX YCTPOUCTB N nabopatopHoro obopyao-
BaHus; chOpMNPOBAHHOCTb npeacTaBneHnn
0 MeTofax Nony4yeHUs Hay4HbIX aCTPOHOMUYECKUX 3HAHUN;
MP6 7. ChopmMnpoOBaHHOCTb YMEHUS pellaTb pacyeTHble 3aaa-
4YM C SIBHO 3a[aHHON (hm3mMyeckon mMoaernbio, ncnonb3yst ouau-
YecKne 3aKOHbl M MPUHLMMbI; HA OCHOBE aHanusa ycrioBus 3a-
Oayn BbIOMpaTb PU3NYECKY0 MOLENb, BbIAENATbL U3MYeckue
BEMNNYMHBI " dopmynsl, HeobxoauMble
AN ee pelleHusi, NPOBOAUTL pacyeTbl U OLEeHUBaTb pearb-
HOCTb MOJTYYEHHOrO 3Ha4YeHMs PU3NYECKON BENNYMHBI; peLlaTb
KayecTBeHHble 3agayu, BbiCTpamMBasi NOTMYECKU HEMNpoTMBOpE-
YMBYHO Leno4ky paccyxaeHum
C OMnopoM Ha  WU3Y4YEeHHble 3aKOHOMEPHOCTH
N pusmyeckne siBrneHus

38KOHHI,

OK 02. Ncnonb3osaTb co-
BPEMEHHbIE cpeacTBa Mno-
nucka, aHanusa

W UHTepnpeTaumm nHoop-
Maumu

1 NHPOPMALIMOHHbIE TEX-
Honoruu

ONS BbINONHEHUs 3agad
npodpeccunoHanbHon ges-
TenbHOCTH

JIn4HOCTHbIE pe3ynbTaThbl AOMKHbI OTpaXkaTb B YaCTU LIEHHOCTU
Hay4HOro No3HaHus:

- CHOPMMPOBAHHOCTb MUPOBO33PEHMSI, COOTBETCTBYIOLLEINO CO-
BPEMEHHOMY YPOBHIO Pa3BUTUS HAyku U OGLLECTBEHHON Mpak-
TUKW, OCHOBAHHOIO Ha Amarnore KynbTyp, CMOCOGCTBYOLLErO
OCO3HaHWIo CBOEro MecTa
B MONUKYNbTYPHOM MUPE;

- COBEpLLEHCTBOBaHMNE A3bIKOBOW M YUTATENbLCKON KyNbTypbl Kak
cpeAcTBa B3avMOENCTBUS MeXAY NMoAbMU 1 NO3HaHUS MUPa;
MeTanpeamMeTHble pe3ynbTaTbl AOMKHbI OTPaXaTb:

OBrnageHvie yHuBepcasbHbIMM y4eBHBIMU MO3HaBaTeENbHbIMU

MP6 5. YMeHne yunTbiBaTb rpaHuLbl NPUMEHEHUS N3YYEeHHbIX
dusmdeckux Mogenen: matepuanbHasi Touvka, MHepumanbHas
cucTemMa OTcyeTa, uaearnbHbI ra3; MOAENU CTPOEHWS ras3os,
Xungkocten n TBepAblX Tes, TOYeYHbIA 3MeKTPUYeCcKnin 3apsag,
AAepHas MoAenb aTtoMa, HYKNoHHasi MoAenb aTOMHOro sapa
npu peleHnn usn4eckmx 3agauy;

MP6 9. CdopmmpoBaHHOCTbL  COBCTBEHHOW  MO3ULMUK
MO OTHOLUEHWUI0 K (PU3NYECKON MHOopMauuun, nonyyaemom m3
pa3sHbIX UCTOYHUKOB, YMEHUI UCMOMb30BaTb LUMPPOBLIE TEXHO-
norMM [Ang mnowucka, CTPYKTYpUPOBaHUA, WHTepnpetauum wu
npeacTaBneHus y4ebHoW 1 Hay4YHO-MONynspHON MHOopMaLny,;




JENCTBUAMMU:

B) paboTa ¢ uHcpopmaume:

- BNnageTb HaBblkamMu NonyyvyeHns uHgopmaumm n3 UCTOYHUKOB
pasHbIX TUMOB, CAMOCTOSATENBHO OCYLLIECTBMATL MOUCK, aHanms,
cuctemMaTmsaumio U UHTepnpeTaumnio uHpopMaumm pasnmyHbiX
BMOOB U OPM NpeacTaBneHus;

- ncnonb3oBaThb cpeacTea WHPOPMALIMOHHbBIX
N KOMMYHMKALMOHHBLIX TEXHOMOMI B pPeLleHUN KOTHUTUBHBIX,
KOMMYHWKaTUBHBIX U OPraHn3auMoHHbIX 3adad ¢ cobniogeHnem
TpeboBaHWA 3ProHOMUKKW, TEXHUKM OGEe30NacHOCTW, TUMMEHBI,
pecypcocbepexeHunsi, MPaBoOBbIX U 3TUYECKMX HOPM, HOPM WH-
dopmMaLnoHHOM 6e3onacHoCcTh

pa3BUTUE YMEHUI KPUTUYECKOro aHanm3a nosy4aemMon MHGop-
mauum

OK 03. lNnaHupoBaTb

1 peanusoBbiBaTb COb-
CTBEHHOE npodeccuno-
HanbHOe

W NIMYHOCTHOE pasBuTUE,
npeanpMHMMAaTENbCKYH
OeAaTenbHOCTb

B NpodeccroHarbHom
cdepe, ucnonb3oBaTtb 3Ha-
HWSA NO NpaBOBOW

N PUHAHCOBOW rPaMOTHO-
CTH

B Pa3nnYHbIX >XM3HEHHbIX
cuUTyauusx

JINYHOCTHbIE pe3ynbTaTbl AOMMKHbI OTpPaXaTb B YAcTW AYXOBHO-
HPaBCTBEHHOIO BOCMUTaHMS:

- CNOCOGHOCTb OLeHMBaATb CUTyauuO U NPUHUMATb OCO3HAaH-
Hble peLleHNsi, OPUEHTUPYSACb Ha MopanbHO-HPABCTBEHHbIE
HOPMbI

M LLEHHOCTY;

-OCO3HaHWEe FNMYHOro BKMNaj B MOCTPOEHME YyCTOMYmBoro Gyay-
Lero;

MeTanpegMeTHble pe3ynbTaTbl AOMKHbI OTpaXaTb:

OsnageHue yHuBepcanbHbIMU PerynaTMBHbLIMU OeNCTBUAMMN:

a) camoopraHusaums:

- CaMOCTOATENbHO OCYLECTBNATb MO3HABaTElbHYIO AesTenb-
HOCTb, BbISIBMATL Npobnemsbl, cTaBuTb U hopmynmpoBaTb COO-
CTBEHHble 3agaun B obpasoBaTenbHOW  OesATeNbHOCTU
W KU3HEHHbIX CUTYaLUSIX;

- CaMOCTOATENbHO COCTaBNATb MfaH pelweHus npobnemsbl
C Y4ETOM MMEIOLLMXCA PECYPCOB, COBCTBEHHBIX BO3MOXHOCTEN
W NpeanoyTeHun;

©) camMOKOHTpOnb:

ucnonb3oBaTb Npuemsbl pedrekcum Ans OUeHKU cUTyauuu, Bbl-
©opa BEpPHOro pelleHus:;

- YMeTb OLEHUBaTb PUCKM U CBOEBPEMEHHO MPUHUMATL peLle-
HUS MO UX CHUXEHUIO

MP6 9. CdopmmpoBaHHOCTL  COBCTBEHHOM  MO3ULUK
No OTHOLUEHUIO K dom3myeckon MHopmaumm, nonyv4aemon us
pa3sHbIX UCTOYHMKOB, YMEHWUI UCMONb30BaTb LUMAPOBLIE TEXHO-
normm Ans noucka, CTPYKTYpUMpOBaHWUs, MWHTepnpetaunm u
npeacTaBneHns y4ebHom 1 Hay4dHO-MoNynsapHON MHOPpMaLnK;
pasBUTME YMEHWI KPUTUYECKOro aHanm3a nony4aemon nHaoop-
Mauum

OK 04. B3dhbdekTnBHO B3a-
nmoaencTBoBaTb
n pabortatb

JINYHOCTHbIE pe3ynbTaTbl OOJXHbI OTpaXaTb B 4YaCTu LUEHHOCTU
HaYy4YHOro Nno3HaHuA:
-OBlnageBaHne HaBblkaMu y‘~|e6H0-MCCﬂeD,OBaTeﬂbCKOIZ, npo-

MP6 10. OenageHue ymeHusimm pabotaTb B  rpynne
C BbIMOSIHEHNEM Pa3nMYHbIX COUMarnbHbIX POnen, nnaHnpoBaTb
paboTy rpynnbl, paunoHanbHO pacnpefensitb AesTenbHOCTb B




B KOJ1eKTtnee
N KOmaHae

€KTHOW 1 coumanbHOM AeaTenbHOCTY;

MeTanpegmeTHble pe3yrnbTaTbl AOMMKHbI OTPaXaTb:

OBnageHue yHmBepcarnbHbIMU KOMMYHUKATUBHbIMU AEACTBUS-
MMU:

0) coBMecTHasa AeaTenbHOCTb:

noHMMaTe M WCNOMb30BaTb MNpenmyLLecTBa KOMaHOHOW
W UHOMBMAYanbHOM paboThl;

BblOMpaTb TemMaTuKy U MeTodbl COBMECTHbIX AEWCTBUN
C y4eToM OOLMX MHTEPECOB U BO3MOXHOCTEW KaXKAOro uneHa
KONMeKTUBa;

- MPUHMMAaTb LIeNM COBMECTHON OEeATEeNbHOCTU, OpraHu3oBbl-
BaTb M KOOPAMHMPOBATb AEWCTBUS MO ee OOCTUXKEHUIO: COCTaB-
NATb NnaH OeWCTBUW, pacnpedensaTb ponn C y4eTOM MHEHWN
YYaCTHUKOB, 06CyXaaTb pe3ynbTaTbl COBMECTHOM paboThl;
-OLUEeHMBaTb Ka4eCTBO CBOErO BKMajda M Kadoro yyacTHUKa Ko-
MaHAbl B 00K pesynbTaT no pa3paboTaHHbIM KpUTEPUSIM;
OBnageHue yHuBepcanbHbIMU PErynaTUBHbIMU OENCTBUAMMU:

r) NpuHATME ceba n Apyrux niogen:

- NPUHMMAaTb MOTUBbI 1 @apryMeHTbl APYrux fnogen npyu aHanmse
pe3ynbTaTtoB AesATeNnbHOCTH

HecTaHOapTHbLIX CUTyaUUsX, adeKBaTHO OLlEeHMBaTb BKNag Kax-
aoro n3 Y4aCTHMKOB rpynnbl
B peLLeHne paccmaTpmBaeMomn npobnemsol

OK 05. OcyulectBndaTb yCT-
HYIO Y MUCbMEHHYI0 KOMMY-
HVKaLMIo Ha rocygap-
CTBEHHOM fA3blke Poccuii-
ckon ®efepauun ¢ y4eTom
0cobeHHOoCTen coumansbHo-
ro N KyrnbTYPHOIO KOHTEK-
cTa

JIMYHOCTHbIE pe3ynbTaTtbl AOSKHLI OTpaXaTb B YacTW 3CTETU-
YeCcKoro BOCNUTaHUS:

- 9CTETUYECKOE OTHOLUEHWE K MUPY, BKIOYas 3CTETUKY ObiTa,
Hay4yHOro M TEXHUYecKoro TBOpYECTBa, CcropTa, Tpyada
1 OBLLIEECTBEHHbIX OTHOLLEHWA;

B 06nacTu NaTpMOTUYECKOro BOCNMTAHUSA NPOSIBRATb:
-LleHHOCTHOe OTHOLUEHME K roCyAapCTBEHHbIM CMMBOMAaM, WC-
TOPUYECKOMY U MPUPOAHOMY Hacneguto, naMsTHUKaMm, Tpagu-
unsm HapogoB Poccun, goctmxkeHnsm Poccum B Hayke, UCKYC-
CTBe, CMoOpTe, TEXHOMOIMSAX U TPYAE;

MeTanpegmMeTHble pe3ynbTaTbl AOMKHbI OTPaXaTb:

OBnageHne yHuBepcarbHbIMA KOMMYHUKaTUBHBIMU OEACTBUS-
MMU:

a) obLleHme:

- OCYLLECTBMNATb KOMMYHMKALIMKN BO BCeX cdhepax KU3HU;

- pasBepHYyTO W JOFMYHO WU3faraTb CBOK TOYKY 3pEHUS
C UCMONb30BaHNEM SI3bIKOBbIX CPe/iCTB

MP6 1. CdopmMMpoBaHHOCTL MPEACTaBfEHUA O  Ponu
N MecTe (PU3NKN U acCTPOHOMUN B COBPEMEHHOW Hay4YHOW Kap-
TMHE Mupa, O cucTemoobpasywwen ponnm  PU3UKK

B Pa3BUTUM €CTECTBEHHbIX HayK, TEXHUKN U COBPEMEHHbIX TEX-
HOMOrMN, O BKNage POCCUNACKMX W 3apybexHbIX YYeHbIX-
HU3MKOB B pa3BUTNE HaYKW; NOHMMaHNe PN3NYECKON CYLLIHOCTM
HabngaembIX SBNEHUA MUKPOMMPA, MakpoMmpa U Meramupa;
noHuMmaHve ponu acTpoHOMUMU
B MpaKkTU4eCKOW [AeATenbHOCTU 4eroBeka W JanbHenwem
Hay4YHO-TEXHNYECKOM passuTUu, ponu Hur3nKn
B popmmnpoBaHun Kpyrosopa u dyHKLUOHANbLHOM rpaMOTHOCTU
YyernoBeka NS peLleHnst NPakTUYecknx 3agay

OK 07. CogenctBoBaTb

JINYHOCTHbIE pe3ynbTaTtbl AOJDKHbI OTpaXaTb B YaCTW 3KOJ10In-

MP6 8. ChopMMPOBAHHOCTb YMEHUS MPUMEHSITb MONYYEHHbIE




COXPaHEHUIO OKpYXatoLLen
cpeabl, pecypcocbepexe-
HWIO, MPUMEHATL 3HaHUS 00
N3MEeHeHN KnMmara,
nNpuvHUMNbI 6epexnueoro
npon3BoacTBa, adhdeKkTnB-
HO AencTBOBaTb

B Ype3BblYaliHbIX CUTYyaLu-
AX

YEeCKOro BOCMUTaHMUS:
- chopMUPOBAHHOCTb 3KOJTOMMYECKON KynbTypbl, MOHUMaHWE
BNUSAHWSA COLManbHO-3KOHOMUYECKUX NPOLIECCOB Ha COCTOSIHWE
NPUPOAHOM W couManbHOW cpenpbl, OCO3HaHWe rnobansHOro
XapakTtepa 3KOforn4yecknx npobnem;

- MNaHMpoBaHWE U OCYLLECTBMEHNE OENCTBUA B OKpyXatoLlen
cpefe Ha OCHOBE 3HaHWA Lenen yCTOMYMBOro pasBuUTUS Yerno-
BEYECTBa;

aKTMBHOE HenpuaTMe OEeWCTBUN, MPUHOCSALLNX Bpen OKpyXato-
en cpege

3HaHMSA Onsi OOBbACHEHWS YCMOBWUIA MNpPOTEKaHUS U3NYECKNX
SABMEHMIN B Npupoge W ANS NPUHATUS NMPaKTUYECKUX PELLUEHUA B
NnoBCeAHEBHON Xu3HW Ana obecnedyeHnss GesonacHOCTU npu
obpalleHun ¢ BbiToBbIMM NpUbopamMn U TEXHUYECKUMM YCTPOK-
CTBaMM, COXpaHEHWs1 300pOBbs U COBMNOAEHNST HOPM 3KOSOru-
YecKOoro NoBedeHMs1 B OKpyXatllen cpeae; noHnumaHue Heob-
XOOUMOCTM MPUMEHEHUSA OOCTMKEHUN PUSNKA N TEXHOMOMNIA
Ons paunoHanbHOro NpMpoaonob30BaHNS

MK 1.1 OnpegensTb BUAbI
W getanu LWBelHbIX nsae-
NI B 9CKM3ax 1 nekanax,
CBOWCTBA N Ka4eCcTBO Ma-
Tepuanos ansa nsgenum
pasnuyHbIX aCCOPTUMEHT-
HbIX rpymnn

MK 1.2 PackpavBaTtb
LUBENHbIE N3aenus, noa-
KpavBaTb OTAENOYHbIE fe-
Tanu n getanu noaknagku
MK 1.4 O6cnyxmBatb
LBeViHOe obopygoBaHue
AN BNaXKHO-TennoBow 06-
paboTku

MK 1.5 Ucnonb3oBaTb TEX-
HUYECKYLD, TEXHOMOormye-
CKYO 1 HOPMATUBHYIO J0-
KyMEHTaLuo

YMmeTb:

— [daBaTb XapaKTepUCTUKY TKaHAM NO TEXHOJIOTMYECKUM, MEXaHNYECKUM N TUTUEHNYHECKUM CBOWCTBaM;

— BblkpamBaTb AeTanu WBEWHbIX U3OEeNn;

- pa6OTaTb Ha pa3finyHOM LUBENHOM o6opyp,OBava| C NnpumMeHeHnem cpeacte Manon MexaHusaumm, 3anpasndaTb, HanaxmsaTb U

NPOBOAUTb MESKUA PEMOHT LUBEAHOro 06opynoBaHus;

— OCYyLUEeCTBJIATb NMOUCK VIHq}OpMaLI,VII/I N HOpMaTUBHbIX JOKYMEHTOB, NMOJIb30BaTbCA HOpMaTl/IBHO-TeXHOﬂOFMHeCKOVI OOKyMeHTa-

umen

3HaTb:
— TEXHOMNOrMm Packpos U3genuii pasfmyHoro acCoOpTUMEHTA;

— BWUAbl UHCTPYMEHTOB, NPUMEHAEMbIX O1A pacKpod n3genumn pas3nn4YHOro accopTnMeHTa.




1.3 LleneBble opueHTUpbI, popMMpyemMbie B NpoLecce 0OCBOEHUs y4eOHON AUCLUNIUHDLI,B
COOTBETCTBMWN C MpOrpamMmmMon BoOCnuUTaHus no npodeccumn 29.01.33Mactep nNo W3roTOBAEHWIO
LUBENHbIX N3aenun.

O603Ha4YeHue LleneBble opueHTUPLI

LIO 36 [esatenbHO BbipaXkalowWwuin No3HaBaTeNbHbIE UHTEPECHl B pasHbiX NpeaMeTHbIX 00-
nactax ¢ y4€TOoM CBOMX WHTEpPECcOB, CNoCOBHOCTEW, OOCTWMXKEHWW, BblBpaHHOro
HanpasneHus npodeccmoHanbHOro obpasoBaHns U MOArOTOBKM.

Lo 37 O6napatoLmit NnpeacTaBneHMeM O COBPEMEHHON Hay4YHOW KapTUHE Mupa, OOCTUXe-
HUSIX HayKM WU TEXHWKWU, apryMEeHTMPOBAHHO BblpaXatloWwuUii NOHMMaHUE 3HaYeHWUs
Haykm M TEXHONMOrMM Ans pasBUTUA poccUcKoro obuiectBa M obecneveHust ero
6e3onacHocTw.

LO 38 [eMOHCTPUPYIOLWNA HaBbIKN KPUTUYECKOTO MbILLNEHWS, onpeaeneHns JOCTOBEPHO-
CTU Hay4HOW MHpopmaumn, B TOM Yucne B cpepe npodeccmoHanbHOn AedaTenbHO-
cTH

LIO 39 YMerowmin BoldvpaTb cnocobbl pelleHnst 3agad npodeccnoHanbHOM AeaTeNbHOCTU
NPYMEHUTENBHO K PasfM4yHbIM KOHTEKCTaM.

LO 40 Mcnonb3aylowmin COBpEMEHHbIE CpeacTBa MoucKka, aHanua3a U MHTepnpeTaumm WH-
dopmaummn, MHpOpPMaLUNOHHbIE TEXHOMOMMK AN BbINOMHEHUSA 3adady npodeccuo-
HanbHOW AeATENbHOCTY.

LO 41 Pa3sBuBatolmii 1 NPUMEHSIOLNIA HaBblkM HAGNIOOEHUS, HaAKOMMEHUs1 U cucTtemaTu-
3aumun pakToB, OCMbICINIEHNS OMNbiTa B €CTECTBEHHOHAYYHOW U F'ymMaHUTapHoOn obna-
CTAX NO3HaHMWSA, nccnegoBaTenbCKov M NPOECCUOHANBHON OEATENBHOCTH




2. CTPYKTYPA U COOEPXXAHME YYEBHOW AUCLMNNUHBI

2.1. O6bem y4yebHOM AUCUMNIUHBLI U BUAbI y4eOHON paboThbl

Bug yye6HoM paboThl

O61Lem B yacax

O61bem obpasoBaTefibHOW NPOrpamMmMmbl QUCLUMIIUHBI 108
CymmapHas yyebHasn Harpy3ka BO B3auMoAenCcTBMU € npenogasaTtenem 88
B T.u.

OcHOBHOe cogepXxaHue 88
BT. Y.

TeopeTuyeckoe obyyeHmne 72
npaxkTu4eckne 3aHATnA 10
nabopaTtopHble 3aHATUS 16
camocTodaTenbHada pabota -
MpodeccnoHanbLHO-opUEeHTUPOBaHHOE coaepXkaHue (codepKaHue Npuknag-

HOro Moaynsi) 10
BT. Y.

TeopeTuyeckoe obyyeHmne -
npaxkTu4eckne 3aHaATus 10

camocTodaTenbHasa pabota

NMpomexyToyHasa aTrectauua B Buage amdcgepeHUMpoBaHHOro 3ayera




2.2.  TemaTuW4yecKui NnaH U copgepxxaHue y4eGHON ANCUUNNUHBI «PU3nKa»

Koabl koMneTeHUUN,

HaumeHoBaHue pasge- CopepxaHue yyeb6Horo matepmana (OCHoBHoe U NpodpecCUOoHaNnbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmupoBaHumio Ko-
OB U TeM npakTU4YeckKue 3aHATUs, NPUKNagHon moaynb YyacoB TOpbIX cnoco6cTByeT
3NeMEHT NporpamMmbl
1 2 3 4
1 cemecTp 34vac.
284.nekK.
4y.npak.
24. na6.
Paspen 1. ®u3unka n metoabl HAY4YHOro NO3HaHUA 4
Tema 1.1 BBegeHue. CopgepxaHue y4ye6Horo matepuana 4 OK 03, OK 05,
dusuka - Hayka o npupoge. HayyHble MeToabl MO3HAHUA OKpyXaroLero mupa. Ponb akcnepumer- LO 36 - IO 41
Tan Teopuu B npouecce NnosHaHus Npupoabl. JkcnepuMeHT B dusmke. MogenvposaHue dusnye-
CKMX SIBMEHWI M npoueccoB. HayyHble runotesbl. Puanyeckme 3akoHbl U Teopun. [paHuusl npume-
HUMOCTU PU3MYECKUX 3aKkOoHOB. [MpuHUMN cooTBeTCTBMSA. POonb n mecto mankm B hopmmpoBaHmm
COBPEMEHHOW Hay4YHOW KapTUHbI MUPA, B NPAKTUYECKOW AeATEeNbHOCTU Nioaen
Pasgen 2. MexaHuka. 16
Tema 2.1 CopepxaHue y4yebHoro matepvana OK 01, OK 02, OK 04,
KuHemaTuka. MexaHunyeckoe aBwkeHne. OTHOCUTENBbHOCTb MeXaHudeckoro pmABwmkeHus. Cucrtema oTcue- 4 OK 05, OK 07
Ta.TpaekTopus. NepemeLleHune, CKOpoCTb (CpeaHAst CKOPOCTb, MTHOBEHHAs1 CKOPOCTb) U YCKOpeHue 1O 36 - LO 41
MaTepuanbHON TOYKKW, UX MPOEKUUN Ha OCU cucteMbl koopauHat. CrnoxeHue nepemeLleHuin ncno-
XeHue ckopocTen. PaBHOMepHoe 1 paBHOYCKOPEHHOe NpsiMonunHerHoe AsuxkeHue. 'paduku 3asu-
CYMOCTW KOOPAMHAT, CKOPOCTU, YCKOPEHUS, NYTU U NEepeMeLLeHUs MaTepuanbHON TOYKN OTBpeMe-
Hn. CBobogHoe nageHune. YckopeHme cBoboaHoro nageHus. KpyeonvHenHoe asmxkeHne. [BmkeHne
MaTepmnanbHON TOYKMU NO OKPYXHOCTU. YrnoBas CKOPOCTb, NUHenHas ckopocTb. Nepuoa u vacTtoTa.
LleHTpocTpeMunTEnbHOE YCKOPEHME
TemMaTuKa NpakTU4eCKUX 3aHATUN 2
Mpaktnyeckoe 3aHATHe Nel. «PeweHne 3agay no teme «KnHemaTtukay. MIamepeHne MrHOBEHHOW
ckopocTu. NccnegoBaHne COOTHOLLEHUSA MexXay NyTsMW, NPONAEHHBIMU TENOM 3a NocreaoBaTesb-
Hble paBHble€ MPOMEXYTKA BPEMEHMW MPU PaBHOYCKOPEHHOM [BWKEHUN C Ha4danbHOW CKOPOCTbHO,
paBHOW HyM. VI3yyeHne ABWXEeHUS wapuka B BA3KOW XuakocTu. M3ydeHne gsukeHns Tena, 6po-
LLIEHHOrO rOpU30HTaNbHO
Tema 2.2 CopepxaHue y4yebHoro matepuana OK 01, OK 02, OK 04,
OvHamuka. MpuHUMN oTHocuTenbHocTK Manunes. MNMepBbi 3akoH HbtoToHA. MHepumnanbHble CUCTEMBbI OTCYeTa. 4 OK 05, OK 07
Macca tena. Cuna. lNMpuHumMn cynepnosuuuun cun. BTopoi 3akoH HbloToHa Ana matepuanbHOn To4- LO 36 - LIO 41

K1 B MHepuuwanbHou cucteme otcyeta (MCO). Tpetuit 3akoH HbloTOHa ANns mMaTepuanbHbIX TOYEK.




HaumeHoBaHue pasge-
JIOB N TeM

CopepxaHue yyeb6Horo matepmana (0OCHoBHoe U NpodecCUOoHaNnbLHO-OPUEHTUPOBaHHOE),
npakTUyYeckue 3aHATUA, NPUKNagHoOn moaynb

O6bem
yacoB

Koabl koMneTeHUUN,
¢opmupoBaHumio Ko-
TOpbIX cnoco6cTBYyeT
3NeMeHT NnporpamMmbl

1

2

4

3akoH BcemupHoro taroteHust. Cuna taxecTtun. [NepBas kocMmnyeckasa ckopocTb. Bec Tena.

Cwvna ynpyroctu. 3akoH N'yka. Cuna TpeHus. Cyxoe TpeHue. Cuna TpeHns CKONbXeHusa 1 cuna Tpe-
Hna nokos. KoadbpmumeHT TpeHnsa. Cuna conpoTMBREHMS NpU ABMXKEHUM Tena B XUAKOCTU Unu ra-
3e. [locTtynatensHoe u BpawaTenbHoe ABwkeHne abconoTHO TBepaoro Tena. MoMeHT cunbl OTHO-
cuTEeNbHO ocy BpaweHus. Nneyvo cunbl. Ycnosus pasHoBecus T1Bepgoro tena 8 NCO

Tema 2.3

CopepxaHue yyebHoOro marepmana

3aKoHbI cOXxpaHeHus B
MeXaHMuKe.

Nmnynbc maTepuanbHOM TOYKKM, CUCTEMbI MaTepuarbHbIX Todek. IMMNynbc cumbl U USMEHEHUE UM-
nynbca Tena. 3akoH coxpaHeHus umnyrnsca B MCO. PeaktuesHoe aBmkeHune. Pa6oTta cunbl. Molu-
HOCTb cunbl. KnHeTuyeckas aHeprusi maTepuanbHoi Touku. Teopema 06 M3MEHEHUM KMHETUYECKON
aHepruu. MoTeHunanbHas  3Heprust.  [MoTeHUManbHas  3Heprus  ynpyro AedopMUpPOBaHHON
npyXuHbl. NoTeHuMansHas aHeprust Tena BGNM3N noBepxHocT 3emnu. MoTeHumarnbHble U He no-
TeHumarnbHble cunbl. CBSA3b paboTbl He NOTEHUMaNbHbIX CUIT C UBMEHEHNEM MEXaHWUYECKOW SHEPrin
cUcTeMb! Tes. 3aKoH COXpaHeH sl MexaHn4Yeckor aHepruun. Ynpyrve u Heynpyrue CTONIKHOBEHNUS!

I'Igoggeccuouaano OpUeHTUpoBaHHOe cogepXxaHue (COBeQ)KaHMe npuKknagHoro MOE!HH!Z

npaKTVI‘-IECKMe 3aHATUNA

MpakTnyeckas pabota: AHanuna paboTbl WBEMHOW MaLUMHBI: MeXaHn4eckue nepegayu, nepegaya
KpyTSLWero MoOMeHTa 1 onTMMu3aLmsa CKOPOCTU LLNTbS.

OK 01, OK 02, OK 04,
OK 05, OK 07, MK 1.2,
MK 1.4, MK 1.5
LIO 36 - L|O 41

Pasgen 3. MonekynsipHas

CbVI3I/IKa U TepMmognHamMumkKa

18

Tema 3.1
OcCHOBbI MONEKYNAPHO-

CopaepkaHue yye6HoOro matepuana

KUHeTU4YeCKoWn Teopun.

OCHOBHbIE MONOXEHUSA MOSEKYNAPHO-KMHETUYECKON Teopuu. BpoyHoBckoe aBmxkeHue. Ouddysns.
Xapaktep OBWKEHUSA U B3auModencTeus Yactuy sewectsa. Mogenu CTpoeHns ra3oB, XNOKOCTEN U
TBepAbIX TeNn n o6bACHEHNE CBOWCTB BELLLECTBA HA OCHOBE 3TuX Moaeneun. Macca n pasmepbl Mo-
nekyn. Konuyectso BelecTsa. [loctosiHHas Asaragpo. Tennosoe paBHOBeCHE.

Temnepatypa n ee nameperue. Lkana temnepartyp Llenscusi. Mogenb ngeansHoro rasa. OCHoB-
HOE ypaBHEHUE MOIEKYISAPHO-KMHETUYECKON TEOPUM UaeanbHOro rasa. AGcontoTHas Temnepartypa
Kak Mepa CpefHen KMHETUYECKOWN SHepPrnm TENITOBOro ABMKEHUS YacTuy rasa. Lkana temnepatyp
KenbBuHa. YpaBHeHne MeHgeneeBa-KnaneripoHa. 3akoH [anbToHa. [a3oBble 3aKOHbI. A30-
npouecchl B uaeansHOM ra3e C NOCTOSHHBbIM KONIMYECTBOM BELLECTBA: M30TEPMA, M30X0pa, M3obapa

JTabopaTopHble 3aHATUA

Na6opaTopHas paboTa 1. N3y4yeHne ogHOro u3 n3onpoLeccoB

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

Tema 3.2

CopepxaHue y4yebHoro matepvana

OK 01, OK 02, OK 03,




Koabl koMneTeHUUN,

HaumeHoBaHue pasge- CopepxaHue yyeb6Horo matepmana (0OCHoBHoe U NpodecCUOoHaNnbLHO-OPUEHTUPOBaHHOE), O6bem ¢opmupoBaHumio Ko-
OB U TeM npakTU4Yeckue 3aHATUA, NPUKNagHOn moaynb yacoB TopbIX cnocobcTByeT
3N1eMeHT NporpamMmbI
1 2 3 4
OcHOBbI TepMOAUHa- TepmoguHamudeckasi cuctema. BHyTpeHHAS aHeprns TepMoanHaMmn4eckon cMcTeMbl U cnocodbl ee 4 OK 04, OK 05, OK 07,
MUKW n3meHeHusi. Konnyectso TennoTbl U paboTta. BHYTpeHHAs aHeprus ogHOAaTOMHOro MaeanbHoro ra- MK 1.1
3a. Bugpl Tennonepegaun: TEnnonpoBOAHOCTb, KOHBEKUMS, u3nydeHue. TennoeMKoCTb Tena. 1O 36 - IO 41
YpoenbHas TennoemkocTb BelwlecTBa. KonuuecTtBo TennoThl npu Tennonepenade. [lepBbii 3aKoH
TepMmoamHamuku. NpuMeHeHre nepBoOro 3akoHa TepMoAMHaMuKM K udonpoueccam. [padumyeckas
nHTepnpeTauma paboTbl rasa. TennoBble MawwuHbl. MpUHLUKMNBLI 4ENCTBMSA TEMNOBbLIX MaluuH. lMpe-
obpa3oBaHusa 3Heprum B TenNoBbIX MawmnHax. KoadduumeHT nonesHoro gencreua (ganee — Krma)
Tennoson MawwuHbl. Linkn KapHo n ero KIN[. Bropoii 3akoH TepmoanHammnki. HeobpatmumocTb npo-
LLleccoB B Npupoae. Jkonornyeckme npobrembl TENNO3IHEPreTUKMN.
Tema 3.3 CopepxaHue yyebHoOro matepmana 4 OK 01, OK 02, OK 03,
ArperatHble COCTOsHUA MapoobpasoBaHne n koHaeHcauus. VicnapeHue 1 kuneHue. YaenebHas Tennota napoobpasoBaHus. OK 04, OK 05, OK 07
BellecTBa U ¢pa3oBble 3 AG LO 36 - IO 41
nepexoasL. aBMCUMOCTbL TEMNEepaTypbl KUMeHUs OT AaBNeHMs. COMOTHAast U OTHOCUTENbHAs BIAXXHOCTb
Bo3gyxa. HacbeiweHHbin nap. Teepgoe teno. Kpuctannuyeckne n amopdHble Tena. AHM3oTponus
cBoncTB kpuctannoB. XXupgkue kpuctannbel. CoBpemeHHble MaTtepuansl. [naBneHve n kpucran-
nn3auus. YgensHas Tennota nnaeneHus. Cyébnumauyus. YpaBHeHne TennoBoro 6anaHca
2 cemecTp 74 vac.
444.nek
164.npak.
144.nab.
Tema 3.3 JNTaGopaTopHble 3aHATUA 2 OK 01, OK 02, OK 03,
ArperaTHble cocTosiHus | JlaGopaTopHas pa6oTta 2. OnpefeneHve BNaXxHOCTU Bo3gyxa OK 04, OK 05, OK 07,
BewecTBa M asoBble | [IpogheccUoHasILHO-OPUEHTMPOBAHHOE coAepXaHue (cogepxaHue NnpuknagHoro moayns)3 2 NnK1.2,NMK1.4, MK 1.5
nepexoAbl. MpakTuyeckue 3aHATUSA LIO 36 - LIO 41
MpakTuyeckasn paborta: TexHUYeckme yCTPONCTBA U NPaKTUYECKOE NPUMEHEHNE: TEXHOIOTUM NOY-
YeHMA COBPEMEHHbIX MaTepuasios, B TOM YMC/1e HAHOMATEPMANOB, U HAHOTEXHOJIOTUN.
MpakTnyeckas paboTa: ViccnegoBaHune ha3oBbix NEPEXOAOB MPU BNAXHO-TENNOBON 06paboTke
TKaHewn
Paszgen 4. dnekTpoaMHaMuKa. 26
Tema 4.1 CopepxaHue y4yebHoro matepvana 4 OK 01, OK 02, OK 03,
AneKkTpocTaTuKa. OnekTpusaums Ten. dnekTpudecknin 3apsia. [ea Buaa anekTpuyeckux 3apsigoB. [1poBogHWKKM, au- OK 04, OK 05, OK 07
3ANEKTPUKN U NONYNPOBOAHUKN. 3aKOH COXpaHeHUs anekTpudeckoro 3apsiga. Bzaumopgenctsue 3a- MK 1.1
psapoB. 3akoH KynoHa. Qnektpuyeckoe none. HanpskeHHOCTb anekTpudeckoro nongd. MNpuHuun cy- LO 36 - IO 41

5




HaumeHoBaHue pasge-
JIOB N TeM

CopepxaHue yyeb6Horo matepmana (0OCHoBHoe U NpodecCUOoHaNnbLHO-OPUEHTUPOBaHHOE),
npakTUyYeckue 3aHATUA, NPUKNagHoOn moaynb

O6bem
yacoB

Koabl koMneTeHUUN,
¢opmupoBaHumio Ko-
TOpbIX cnoco6cTBYyeT
3NeMeHT NnporpamMmbl

1

2

4

neprno3nuumn anekTpuyeckux nonen. JIMHMM Hanps>KeHHOCTU anekTpuyeckoro nons. Pabota cun
anekTpoctatmdeckoro nons. MNoteHuwan. PasHocTe noTeHumanos. [MpOBOOHUKN N ANINEKTPUKU B
anekTpocTtaTtMyeckoMm none. [unanekrpuyeckas NPOHULAEMOCTb. OnekTpoeMkocTb. KoHaeHcaTtop.
ONeKTPOEeMKOCTb NMOCKOro KOHAeHcaTopa. QHEPrns 3apshKeHHOro KoHAgeHcaTopa

TemaTuka NPakTU4eCKnx 3aHATUIA

I'IpaKTquCKoe 3aHATMe Ne2: VlamepeHVIe ANIEKTPOEMKOCTU KOHAEHCaTopa

Tema 4.2

MoCTOAHHbIN 3NeKTpU-
YyecKum Tok. TOKu B
pa3nuyYHbIX cpepax

CopepxaHue yyebHOro martepmana

OneKTpMYECKMIN TOK. YCMNOBUSA CYLLECTBOBaAHUS AMNEKTPUYECKOro Toka. cTouHukm Toka. Cuna Toka.
MocTosHHbIM TOK. HanpsikeHnne. 3akoH Oma gns ydacTka uenu. SnNeKTpu4eckoe CONpOTUBIIEHME.
YpeneHoe conpoTuBrieHve BellecTBa. [locrnegoBaTensHoe, napannensHoe, CMeLWaHHoe coeanHe-
HMe npoBoAHuUkoB. PaboTa anekTpuyeckoro Toka. 3akoH xoynsa-JleHua. MowHOCTb anekTpnyecko-
ro Toka. ANEeKTpoaBMKYLLAsA Ccura U BHYTPEHHEE COMPOTUBIIEHNE UCTOYHMKA Toka. 3akoH Oma ans
MOMHOW (3aMKHYTOW) anekTpuyeckon Lenu. Kopotkoe 3ambikaHue.

OneKTpoHHas NPOBOAMMOCTb TBEPAbIX MeTansfoB. 3aBUCUMOCTb COMPOTMBIIEHUS METannoB OT
TemnepaTypbl. CBEPXNPOBOAMMOCTb. DNEKTPUYECKMIA TOK B Bakyyme. CBOMCTBA SNEKTPOHHbIX Myy-
koB. [MNonynpoBogHukn. CoOGCTBEHHAsI U MPMMECHasi MPOBOAUMOCTb MONynpoBoaHMKoB. CBOMCTBA p-
n-nepexopa. MNMonynpoBogHMKOBbLIE MPUOOPbLI. DNEKTPUYECKUIN TOK B pacTBOpax M pacnnaBax Sek-
TPONUTOB. JNEKTPONUTUYECKas AMccoumauuns. SNekTponns. SneKkTpudeckni Tok B razax. Camocro-
ATeNbHbIN U HecaMoCcToATeNbHbIN pa3psad. MonHusa. Mna3ma

JNaGopaTopHble 3aHATUA

NaGopaTopHas paboTa 3. N3yyeHne cmellaHHOro CoegMHEHNss Pe3MCTOPOB.

NabopaTopHasa paboTa 4. MamepeHne anekTpoaBMXKYLLIEN CUITbl UCTOYHMKA TOKA U €ro BHYTPEHHE-
ro COnpoTMBNEHUs]

NN

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

Tema 4.3 MarHuTHoOe
none. ANeKTpomMarHuT-
HasA UHAYKLUUA

CopepxaHue y4yebHoro matepvana

MocTosiHHbIE MarHUTbl. B3avmogencTBuMe NOCTOSHHbIX MarHUToB. MarHuTHoe none. Bektop mar-
HUTHOW UHAYKUuK. MpuHUMN cynepno3vumn. JIMHUKM MarHUTHON UHAYKUUKW. KapTuHa NUHWIA MarHuT-
HOW MHAOYKLUUWM NONSA NOCTOSIHHbLIX MarHMToB. MarHMTHoe none NpoBOAHMKa C TOKOM. KapTuHa nvHun
nons ANWHHOrO NPSAMOro MPOBOAHUKA U 3aMKHYTOrO KOMbLEBOrO MPOBOAHWMKA, KaTYLIKM C TOKOM.
OnbiT 3pctepa. Bsanmoaenctemne npoBogHUKOB ¢ TokoM. Cuna Amnepa, ee Mogyrnb U Hanpaene-
Hue. Cuna JlopeHua, ee Mogynb 1 HanpaeneHue. [1BmkeHne 3apsKeHHOM YacTuLlbl B OOHOPOSHOM
MarHuMTHOM none. Pabota cunbl JlopeHua. ABneHne anekTpoMarHMTHOW MHAYKUMK. [1oTOK BekTopa

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
MK 1.2, MK 1.4, MK 1.5
LIO 36 - L|O 41




HaumeHoBaHue pasge-
JIOB N TeM

CopepxaHue yyeb6Horo matepmana (0OCHoBHoe U NpodecCUOoHaNnbLHO-OPUEHTUPOBaHHOE),
npakTUyYeckue 3aHATUA, NPUKNagHoOn moaynb

O6bem
yacoB

Koabl koMneTeHUUN,
¢opmupoBaHumio Ko-
TOpbIX cnoco6cTBYyeT
3NeMeHT NnporpamMmbl

1

2

4

MarHuTHou mHaykumn. OOC mnHaykumn. 3akoH anekTpoMmarHuTHow mHaykumm dapapes. Buxpesoe
aneKkTpuyeckoe nore. ONeKTPOABUXKYLLAA cuna UHOYKUUM B NPOBOAHMKE, OBWXKYLLEMCS MocTyna-
TeNnbHO B OAHOPOAHOM MarHuTHom none. MNpasuno JleHua. NHOYKTMBHOCTb. SABNeHne caMOouHOYK-
unn. 3C caMonHAYKUMMK. SHEPrus MarHUTHOrO NOMs KaTyLKM C TOKOM. QNeKTPOMarHUTHoOe none.

TemaTuka NPakTU4eCKnXx 3aHATUIA

I'IpaKTquCKoe 3aHATMe Ne3 VlsyquVIe MarHUTHOro nonA KaTywkn C TOKOM. WccneposaHue pen-
CTBUA NOCTOAHHOIO MmarHMta Ha pamMkKy C TOKOM

JNTabopaTopHble 3aHATUA

NaGopaTtopHas paboTa 5. N3ydyeHre aBneHnss aNeKTPOMarHMTHOM MHAYKUNN

MpodeccnoHanLHO OPMEHTMPOBAHHOE coaepXKaHue (cogepxaHue npuknagHoro moayns) 3

MpakTnyeckue 3aHATUA

MpakTuyeckas paboTta: TexHNYecKkne YCTPOMCTBA U NPaKTUYECKoe NPUMEHEHNE: 3NIeKTPOOCBETU-
TenbHble NpMBopbI, anekTpoasuraTens. Mepbl anekTpo6e3onacHoCTU, 3a3eMeHne aneKkTponpunéo-
poB.

Paspen 5. KonebaHua u B

OJIHbI

22

Tema 5.1 MexaHunyeckue

CopepxaHue y4yebHoro matepvana

n 3ne|(TpomarH UTHbIE
KonebaHus

KonebatenbHasa cucrema. CeoboaHble konebaHus. FapmoHudeckue, AuHamu4eckoe KonebaHus.
Mepuog, yactoTa, amnnuTyga u dasa konebaHun. MNpyXMHHbIN MasTHUK. MaTtemaTnyeckmin masar-
HUK. YpaBHEHWNE rapmoHudeckux konebanuni. KnuHemartumyeckoe 1 guHamMmmnyeckoe onvcaHue koneba-
TENbHOro ABMXEHUS.

MpeBpalleHne sHeprun Npm rapMoHMYecknx konebaHmsx. Cesasb amnnuTyabl konebaHu MCXxogHom
BENMWYMHbI C aMnNnnTygon konebaHuim ee ckopocTu n yckopeHus. KonebartenbHbin kKoHTYp. CBO6OA-
Hbl€ 3NEKTPOMAarHUTHbIE konebaHus B ngeanbHOM konebaTenbHOM KOHType. AHanorus
MEXAY MEeXaHUYECKUMU U INEKTPOMArHMTHbIMKU konebaHmamu. dopmyna TomcoHa. 3akoH coxpa-
HEHWs1 SHEPTMK B naeanbHOM korebaTernbHOM KOHTYpe. BbIHY)XAEHHbIE MeXaHU4eckmne konebaHus.
Pes3oHaHc. Pe3oHaHcHas kpuBasd. BelHyXOeHHble  anekTpomarHuTHble  konebanuda.  [Mepe-
MEHHbIW  Tok. CUHYycOMaanbHbIN NepeMeHHbIN TOK. MOLWHOCTL NepeMeHHOro Toka. AMNNNTyaHoe
W JencTByloLLLee 3HadYeHre cunbl Toka 1 HanpsxxeHus. TpaHcdopmatop. NponssoacTeo, nepegaya
1 NoTpebneHne aNeKTPUYECKOn aHEPrMM. JKONOrMYeckme pUCkU Npu NPON3BOACTBE SNEKTPUYECKON
3Hepruun. KynbTypa UCNonb30BaHMs 9NEKTPO3HEePrnn B NOBCEAHEBHOM XXMU3HN

TemMaTuKa NpPaKkTU4YECKUX 3aHATUN

MpakTnyeckoe 3aHaTue Ne4d.«M3yyeHune ABreHNA 3NeKTPOMarHUTHON MHOYKLMNY.

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

Tema 5.2 MexaHnuyeckue

CopepxaHne yyebHoro matepvana

OK 01, OK 02, OK 04,

7




HaumeHoBaHue pasge-
JIOB N TeM

CopepxaHue yyeb6Horo matepmana (0OCHoBHoe U NpodecCUOoHaNnbLHO-OPUEHTUPOBaHHOE),
npakTUyYeckue 3aHATUA, NPUKNagHoOn moaynb

O6bem
yacoB

Koabl koMneTeHUUN,
¢opmupoBaHumio Ko-
TOpbIX cnoco6cTBYyeT
3NeMeHT NnporpamMmbl

1

2

4

N ANNeKTPOMarHuTHble
BOJIHbI

MexaHn4yeckune BOrHbI, ycnosusi pacnpocTtpaHeHus. MNepuog. CkopocTb pacnpocTpaHeHus 1 AnvHa
BOMHbI. [lonepeyHblie M NpoaonbHble BOMHbl. NHTepdepeHLma n audpakumss MeXaHN4YEeCKMX BOJH.
3Byk. CkopocTb 3ByKa. [pOMKOCTb 3Byka. BbicoTa ToHa. Tembp 3Byka. OnNeKTpoOMarHUTHbIE BOSHbI.
YCnoBus n3nyyeHnst aneKTpoMarHUTHbIX BoSH. B3aumHasa opmeHTaums BektopoB E, B u v B anek-
TPOMarHMTHOM BOMHe B BakyymMe. CBOWCTBA 3NEKTPOMAarHUTHbIX BOJSIH: OTpaXXeHue, npenomMreHune,
nonapusauus, gudpakums, nitepdepeHumsa. CKOpoCcTb 3NeKTpoMarHMTHbIX BOSH. Lkana anekTpo-
MarHUTHbIX BOMH. [pMMeHEeHNe 3NeKTPOMarHUTHbIX BOJTH B TEXHMKE U ObITy. MNpuHLUMNbI pagnoceasn
n TenesuaeHus. Pagnonokaumsi. SNekTpoMarHUTHOE 3arpsi3HEHME OKpY>KatoLLEen cpeabl

OK 05, OK 07, MK 1.2,
MK1.4,NK1.5
LO 36 - LIO 41

Tema 5.3 OnTHUKa

CopepxaHue y4yebGHoro matepvana

CBoboaHble anekTpomarHutHele konebaHws. [NpeBpalleHne 3Heprm B KorebaTenbHOM KOHTYpe.
Meprog cBoboAHbIX aneKkTpuyecknx konebaHni. Popmyna TomcoHa. 3aTyxaloLmne INeKTpoMarHnT-
Hble konebaHus. BelHyxAeHHble anekTpuyeckue konebaHus. NepemeHHbIn TOK. Pe3oHaHC B anek-
Tpuyeckon uenu. [eHepaTop nepemeHHoro Toka. TpaHcdopmaTtopsl. MonyyeHne, nepegaya u pac-
npegeneHve aneKkTpoaHeprum. AneKTpoMarHUTHble BOSHbI M nx ceoncTBa. OTKpbIThIN KonebaTenb-
Hbln kKOHTYp. OnbiThl [.'epua. N3obpeTteHne pagno A.C. MNMonosbiM. [NoHATHe o paguoceasn. MpuH-
unn pagunocesasu. NpMMeHeHne aNekTpOMarHUTHbIX BOJTH.

TemaTuka NPakKTU4eCKnXx 3aHATUMA

MpakTnuyeckoe 3aHaTMe Ne. 5 HabniogeHne aucnepcum ceeta

INaGopaTopHble 3aHATUSA

INaGopaTopHas pa6oTa 6. IaMepeHve nokasatens NpenoMieHuns cTekna

Na6opaTopHas paboTa 7. iccnegoBaHne CBOMCTB M300paXkeHU B IMH3axX

nQOQECCMOHa.ﬂbHO OpPpUeHTUpoBaHHOe cogepXxaHue (COBGQ)KGHM& npuKknagHoro MOEVHH) 5

npaKTVI‘-IECKMe 3aHATUNA

MpakTnyeckas pabota: M3ydeHrne onTuyecknx CBOWCTB TKaHeW: Npo3payvyHOCTb, OTPaKEHME WU Mo-
rnoweHvne ceeTa, BNUsHNE Ha Au3aliH 1 BbIOOp MaTepuranos.

OK 01, OK 02, OK 04
OK 05, OK 07, MK 1.1
LIO 36 - L|O 41

Paspen 6. OcHOBbI cneynanbHOM TEOPUM OTHOCUTENTbHOCTU

N

Tema 6.1
OCHOBbLI TeopuMU OTHO-

CopaepxaHue y4ye6HOro matepmana

OK 01, OK 02, OK 04,
OK 05




Koabl koMneTeHUUN,

HaumeHoBaHue pasge- CopepxaHue yyeb6Horo matepmana (0OCHoBHoe U NpodecCUOoHaNnbLHO-OPUEHTUPOBaHHOE), O6bem ¢opmupoBaHumio Ko-
OB U TeM npakTU4Yeckue 3aHATUA, NPUKNagHOn moaynb yacoB TopbIX cnocobcTByeT
3N1eMeHT NporpamMmbI
1 2 3 4
CUTENbHOCTU paHuLbl NPUMEHNMOCTU Knaccudeckon MexaHuku. MoctynaTbl cneumManbHON TeOpUM OTHOCUTENb- 1O 36 - IO 41
HOCTW: MHBAPMaAHTHOCTb MOAYMNSA CKOPOCTW CBeTa B BaKyyme, MPUHLUMN OTHOCUTENbHOCTU ONHLLTEN-
Ha. OTHOCUTENBHOCTb OOHOBPEMEHHOCTU. 3amMeieHne BpEMEHU U COKpaLLeHNe ANUHbI. DHeprus u
nmnynsc cBoboaHon YacTuubl. CBA3b MacChl C 3HEPTUEN U UMMNYNIBCOM CBOBOOHOM YacTuLbl. Hep-
rMst MOKOSs CBOOOHOM YacTULbl.
Pasgen 7. KBaHTOBas ¢manka 14
Tema 7.1 O3newmeHTtbl | CogepxaHue y4eGHOro matepuana OK 01, OK 02, OK 04,
KBaHTOBOM ONTUKMN OTkpbITHE U nccnepoBanne gpotoaddekta. OnbiThl A.l'. CTonetoBa. 3akoHbl hoToadpekTa. 4 OK 05
YpaBHeHMe JrHwTenHa ansa gotoaddekTa. "KpacHas rpaHnua” doTtoaddekta. [JaBneHne ceeTta. LLO 36 - O 41
OnbiThl .H. INlebepeBa. Xummndyeckoe Aencrsne ceeta
Tema 7.2 CopepxaHue y4ebHOro marepmana 4 OK 01, OK 02, OK 04,
CtpoeHue aToma. Mogenb atoma TomcoHa. OnbITbl Pe3epdopaa no uccrnegoBaHuo cTpoeHus atoma. [naHeTtapHas OK 05, OK 07
mMozenb atoma. lNMoctynaTel bopa. N3nyyeHne u nornoweHne hOTOHOB NMpu Nepexoae atoma ¢ ofa- 1O 36 - IO 41
HOro ypOBHS 3Heprun Ha Apyron. Buabl cnektpoB. CnekTp ypOBHeW 3Heprum atoma BOgopoAaa.
BonHoBble ceoncTBa Yactuy. BonHel ae Bponns. KopnyckynspHo-BonHoson gyanusm. [dudpakuus
3NEKTPOHOB B KpucTannax. CNoHTaHHOE U BbIHYXAEHHOE U3nyvyeHue. YCTPONCTBO 1 nNpuHLmn pabo-
Thbl Nasepa
Tema 7.3 CopgepxaHue y4ye6Horo matepuana 4 OK 01, OK 02, OK
AToMHOe siapo MeToabl HabnAeHMA 1 perncTpaunm anemMeHTapHbix Yactuy,. OTKpbITUE pagMoaKTUBHOCTU. ONbIThI 03,0K 04, OK 05, OK 07
Pesepdopga no onpegenexHvio coctaBa pagMoakTUBHOIO M3nyyveHus. CBoncTtBa anbda-, 6eta-, 1O 36 - LO 41
ramMma-usny4yeHusi. BnuaHve pagmMoakTMBHOCTU Ha >XuBble opraHuambl. OTKpbITUE MPOTOHA WHER-
TpoHa. HyknoHHas mogenb sigpa lenseHbepra-MiBaHeHko. 3apsa sapa. Maccosoe yucno sgpa.
M3oTonbl. Anbda-pacnag. AneKTPoHHbIN U NO3MTPOHHbIA OeTa-pacnag. Mamma-usnydeHune. 3akoH
paAnMoaKTMBHOIO pacnaga. QHeprus CBsi3an HyKNOHOB B sape. AgepHble cunbl. edekT macchl agpa.
AnepHble peakumn. [leneHue n cuHTes saep. AgepHbin peakTop. TepMosiaepHbIn cnHTes. MNpobne-
Mbl 1 NEPCNEKTMBbLI AOEPHON 3HEPreTUKN. DKOMOrnMyeckne acnekTbl SOepPHON 3HEpPreTkn. ArnemMeH-
TapHble Yactuupbl. OTKpbITUE NO3MTPOHA. PyHOAMEHTaNbHbIE B3aMMOOENCTBUS
[MpodreccnoHan-Ho opueHTMpPOoBaHHOE cofepxaHue (coaepxxaHue NnpuknagHoro moayns) 7 2 OK 01, OK 02, OK 03,

npaKTVI‘-IECKMe 3aHATUA

MpakTnyeckasn pabora:

OK 04, OK 05, OK 07,
LIO 36 - L|O 41




HanmeHoBaHue pasge-
JIOB N TeM

CopepxaHue yyeb6Horo matepmana (0OCHoBHoe U NpodecCUOoHaNnbLHO-OPUEHTUPOBaHHOE),
npakTUyYeckue 3aHATUA, NPUKNagHoOn moaynb

O6bem
yacoB

Koabl koMneTeHUUN,
¢opmupoBaHumio Ko-
TOpbIX cnoco6cTBYyeT
3NeMeHT NnporpamMmbl

1

2

4

Oenosas urpa: [NoHATKS, CBSI3aHHbIE C M3YYEHMEM METOAOB HAy4YHOro MO3HaHMWA: SABNEHWe, Hay4-
HbI dakT, rMnoTesa, husmyeckas BennvmMHa, 3akoH, Teopusi, HabngeHne, 3KCNEPUMEHT, Moaenu-
poBaHne, MoAenb, N3MepeHne

Pasgen 8. dnemeHThI acT

POHOMMM U acTPOPUINKM

Tema 8.1 OcHoBbI TEO-
pyYM OTHOCUTENBHOCTU

CopeprkaHue yuebHOro matepuana

Bup 3BesgHoro Heba. Co3Besans, sapkne 3Besabl, NnaHeTbl, X BuaMMmoe ABwkeHue. ConHevHasi
cuctema. MNnaHeTtbl 3eMHOM rpynnbl. MnaHeTbl-rmradTbl. Manble Tena ConHevHon cuctemblConHLe,
doTocepa n atmoccepa. ConHeyHasa akTUBHOCTb. MICTOUHUK aHeprum CornHua 1 3Be3a.

3Be3[bl, X OCHOBHbIE XapakTepPUCTUKK: Macca, CBETUMOCTb, paguyc, TemnepaTypa, ux
B3aMMOCBS3b. 3Be3dbl FMaBHOW MocneaoBaTenbHOCTU. 3aBUCMMOCTb "Macca - CBeTUMOCTb" Ans
3Be3[ [MaBHOW nocnegoBaTenbHOCTU. BHyTpeHHee cTpoeHue 3Be3d. CoBpeMeHHble npeacTaere-
HUS O MpoucxoXxaeHun n asonounm ConHua n 3ee3q. JTanbl XU3HNM 3Be3d. Mneynbl MNMyTb - Hawa
anaktuka. CnvpanbHas cTpykTypa ['anakTuku, pacnpegenenune 3Besd, rasa v nbinun. NonoxeHue u
aBwxkeHne ConHua B ManakTtuke. MNnockas un cdepudeckasn nogcnctemMol Manaktnkn. Tynbl ranakTuk.
Paguvoranaktuku n kBasapbl. YepHble Ablpbl B gApax ranaktuk. BeceneHHas. PacwmpeHne Becenen-
Hown. 3akoH Xabbna. Pasberanune ranaktuk. Teopusa bonbloro B3pbiBa. Mogenbs «ropayen Beceneh-
Hom». MacwTabHas cTpykTtypa BeceneHnHon. MeTaranaktuka. HepelueHHble npobnembl aCTPOHOMUM.

INaGopaTopHble 3aHATUSA

Na6opatopHas pa6oTa 8. HabniogeHWs HEBOOPYKEHHBLIM Ma3oM C UCMONb30BaHNEM
KOMMBIOTEPHbBIX MPUMOXEHWA ONs onpeaeneHns nonoxeHust HebGecHbIX 06bEKTOB Ha KOHKPETHYIO

JaTy: ocHoBHble co3ee3aunsi CeBepHOro nonylapusi 1 sipkue 3sesfpl

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

MpomexyToyHasa aTTectauusa (OuddepeHunpoBaHHbIN 3a4€eT)

Bcero:

108

10




3.YCNNOBUA PEANTU3ALMK MPOrPAMMbIYYEBHOW OUCLIUMIINHDI

3.1. Tpe6oBaHUsA K MUHUMaNbLHOMY MaTepuarbHO-TEXHUYECKOMY 06ecrneyeHmIo

Peanunsauua nporpammbl AncumninHbl TpebyeT Hannuna yyebHoro kabuHeTta dusnkn. O6o-
pyaoBaHue y4yebHoro kabuHeTa:

* MOCaA0YHbIE MEeCTa No KonmnyecTBy 0by4vatoLLMXCs;

* paboyee mecTO NpenogasaTens.

TexHu4yeckne cpeactaa obyveHus:

KOMMbIOTEP C NIMLEH3MOHHBIM NporpaMMHbIM obecnevyeHnem, MynbTUMeama, NPOeKTop.

O6opyaoBaHue nabopatopum n paboumx mect nabopaTtopun:

1.KomnnekT y4ebHo-HarnagHbIx nocobui:

» KomnnekT HarnggHoro obopyaoBaHns Anst 4EMOHCTPALMN OCHOBHbIX (OU3UYECKNX OBMEHUN.

*KomnnekT HarnaaHbIx NOcobun Ans NOCTOSAHHOIO UCMOMNb30BaHWS;

*KomnnekT noptpeToB ansg ooopmreHuns kabumHeTa;

*KoMNneKT 4eMOHCTPaLMOHHBIX y4eOHbIX Tabnuu,.

2.KomnnekT aneKkTpoHHbIX NOCOoOuii;

*Lindpposasi nabopatopusi no oumanke onst y4uTens;

*Lindpposas nabopatopusa no uanke gnst y4eHuka.

3.2. UudpopmaumoHHoe obecnevyeHne peanusayum nporpamMmmbl

[na peanusaummn nporpaMmMbl GMGNMOTEYHBIN POHA 0GpasoBaTenbHOW opraHM3auum MMeeT
neyaTHble W/WNWN 3NEKTPOHHbIE obpa3oBaTernbHble Y MHPOPMALMOHHbIE PECYpChl, peKkoMeHaye-
Mble As1si UICNonb3oBaHUs B 06pasoBaTenibHOM npoLecce.

3.2.1 OCHOBHbIE€ UCTOYHUKM:

1.®du3uka. ba3oBLI YpOBEHD : Yy4eOHMK ANsi o6pasoBaTeNbHbBIX OpraHM3aunn, peanunayto-
Wwmx obpasoBarernbHble NporpaMmMbl cpeaHero npogeccmnoHansHoro obpasosanus / H. C. MNypbl-
weBa, H. E. Baxeesckas, [1. A. Ucaes, B. M. YapyruH. - Mockga : lNpocselueHne, 2024. - 517 c. -
(Y4ebHuk CI1O). - TekcT : anekTpoHHbIN. - URL: https://znanium.ru/ — Pexum gocTyna: no nog-
nncke.

2. ®usuka. basoBbin ypoBeHb. [MpakTukym no pelweHuto 3agad : yd4ebHoe nocobue ans
CMNoO / H. C. MNypbliwesa, H. E. Baxeesckas, [. A. Ncaes, B. M. YapyruH. - Mocksa : AO "U3pa-
TenbcTBO lNpoceelleHne”, 2024 - 223 c. - TekcT : aneKkTpoHHbIN. - URL: https://znanium.ru/ — Pe-
XWM JocTyna: no Nognucke.

3.2.2. JononHUTenbHbIE NCTOYHUKMU:

1. Makuwes, . A. dusumka : 11 knacc: y4eb. anga obweobpasosaT. opraHusaumin: 6a3oBbin
ypoBeHb / I'. A. Makuwes. — 23-e nsg., ctep. — Mocksa : lNpoceelieHne, 2023. — 432 ¢. : un. —
(Knaccuyeckui kypc).

2. Makuwes, I'. A. dusuka : 10 knacc: y4eb. ana obweobpasosar. opraHmsaumnn: 6a3osbii
ypoBeHb / . A. Makmwes. — 10-e 13g., ctep. — Mocksa : Npocsewenune, 2023. — 432 ¢. : wn. —
(Knaccuyeckuii kypc).

3.2.2. UHTepHeT-pecypcChbl:

1. www.alleng.ru/edu/phys.htm (O6pasoBaTtenbHble pecypcbl HTepHeTa — Pu3uka). www.
school-collection. edu. ru (EguHas konnekunsa umdposbix obpasoBaTenbHbIX PecypcoB). [Onek-
TPOHHbIN pecypC]

2. www. yos. ru/natural-sciences/html (ectecTBeHHO-Hay4HbIV XXypHan ansa monogexu «yTb B
HayKy»).[OneKTpoHHbIN pecypc]
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4. KOHTPOJ1b MOLIEHKA PE3YJIbTATOB OCBOEHUAYYEBHOW OUCLIUIMJINHbI

KoHTponb 1 oueHka pe3ynbTaToB 0Oy4eHMs1 OCyLLecTBNsSieTCs npenogaBaTtenieM B npouecce
NpoBeAeHUss MPaKTUYECKUX 3aHATUIN, NMMCbMEHHOIO M YCTHOTO TECTUPOBAHUS, NHOUBUAYaANbHbIX

3aJaHuni, NPOEKTOB, UCCreN0BaHU.

4.1 UHCTpYMeHTbI OLIEHKM TeKyLlen aTTecTaumm no yye6Hon gucumnnuHe

Kon n HaumeHoBaHue Paspen/Tema Tvn oLeHOUHbIX
cbopMupyemMbix KOMNeTeHLUN MepOonpPUATHIA
OK 01. BelbupaTb cnocobbl pelieHnst | Pazgen 2. Tembl 2.1., 2.2., 2.3.

3agady  npocdheccnoHanbHoM — gesi-
TenbHOCTU NPUMEHNTENBHO
K pasfiMyHbIM KOHTEKCTaMm

Pasgen 3.
Paspen 4.
Paspgen 5.
Paspen 6.
Pasgen 7.
Pasgen 8.

Tembl 3.1., 3.2, 3.3.
Tembl 4.1.,4.2., 4.3.
Tembl 5.1.,5.2., 5.3.

Tema 6.1.
Tewmbl 7.1,7.2, 7.3.
Tema 8.1

OK 02. Vcnonb3oBaTb COBPEMEHHbIE
cpencTtea noucka, aHanu3a u uHTep-
npetaumm uHpopmauun, n MHop-
MaUMOHHbIE TEXHONormn Ans  Bbl-
nornHeHnss 3agady npodeccroHanb-

Paspen 2.
Paspen 3.
Pasgen 4.
Paspen 5.

Tewmnbl 2.1, 2.2., 2.3.
Tewmsbl 3.1., 3.2., 3.3.
Tembl 4.1.,4.2., 4.3.
Tewmsbl 5.1.,5.2., 5.3.

. Paspgen 6. Tema 6.1.
HOW AeATenbHOCTU
Paspen 7. Tembl 7.1, 7.2, 7.3.
Pasgen 8. Tema 8.1
OK 03. MnaHvpoBath | Pasgen 1. Tema 1.1.
M peanusoBbiBaTb CcoBCTBEHHOE Pasnen 3. Temb! 3.1., 3.2., 3.3.

ﬂpOd)eCCVIOHaJ'I bHOE W JIMYHOCTHOE

pasBuTME,  MPEeANPUHMMATENLCKYH Paspen 4. Tembl 4.1.,4.2., 4.3.

[EesTenbHOCTb Pasnen 8. Tema 8.1

B npodyeccnoHansHon cdepe, uC-

nosfb3oBaTbh 3HAHMS MO MPaBOBOW U

donHaHcoBOM rPaMoTHOCTU

B Pa3fINYHbIX XKM3HEHHbIX CUTYaLMAX

OK 04. 3ddektmBHo B3aumoaen- | Pasgen 2. Tembl 2.1., 2.2., 2.3.

CTBOBATb n pabotatb | Pasnen 3. Tembl 3.1., 3.2., 3.3.

B KONMEKTNBE U KOMarze Pasgen 4. Tembl 4.1., 4.2., 4.3
Paspgen 5. Temnbl 5.1.,5.2., 5.3.
Paspnen 6 Tema 6.1.
Paspen7. Tembl 7.1,7.2, 7,3

OK 05. OcywecTensate  YCTHYIO | Pasgen 1.

n MCbMEHHYIO KOM""YHP"'Ka”"'[O Pasnen 2. Tembl 2.1., 2.2, 2.3.

Ha rocygapcTBeHHOM s3blke Poccun-

KO gep,gpaumm C yueTOM 0COBEH- Paspgen 3. Tembl 3.1., 3.2., 3.3.

HOCTEl coumanbHoro | Pasnen4. Tembi 4.1.,4.2., 4.3

N KyNbTYPHOrO KOHTEKCTA Pasgen 5. Temnbl 5.1.,5.2., 5.3.
Paspgen 6. Tema 6.1.
Paspen7. Tembl 7.1, 7.2, 7.3
Pasgen 8. Tema 8.1

OK 07. CopewictBoBaTh coxpaHeHuo | Pasgen 2. Tembl 2.1., 2.2., 2.3.

OKpyXatolllen cpefipl, pecypcocte- | Paspgen 3. Temsl 3.1., 3.2., 3.3.

pexeHnto, NPUMEHNATb 3HaHUSA 06 n3- Pasnen 4. Tembi 4.1., 4.2., 4.3

npuHUMNLI  Oe-

YCTHbIW ONpOC;
¢pOoHTanbHbIN ONPOC;
HabnogeHne

3a BbINonHeHnem nabo-
paTopHbIX paboT;
npakTudeckue paboTbl
(peweHne  KavyecTBeH-
HbIX

N pacyeTHbIX 3agauy);
TECTMPOBaHME;

peLlueHne Kenc-3agau;
BbIMONMHEHWE  3adaHun
NPOMEXyTO4YHOM aTTe-

cTauuu

MEHEeHUN  Kknumara, Paspgen 5. Temsbl 5.1.,5.2., 5.3.
PEeXNMBOTO  MPON3BOACTBA, sq)ft>ek- Pasnen 7. Tembl 7.1, 7.2
TMBHO LENCTBOBATb B YPE3BblHAHbIX T
cUTyaumsX Pasgen 8. Tema 8.1

MK 1.2. npaBunbHO noabupartb pe- Pa3gen 2. Tembl 2.3.

KuMbl ob6paboTkn n matepuansl, | Pasgen 3. Tembl 3.3.

4yTOObI M3bEexXaTb AecdopMaunm unm Pasgen 4. Tembl 4.4
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noTtepu ka4yecTsa usgenus.
MK 2.2. nomoraer macTtepy OcCO-
3HaHHO BbIOMpaTb ONTUManbHbIE
cnocobbl 06paboTkM, KOHTPONMPO-
BaTb KayeCcTBO BbIMNOMIHEHUSA oOne-
pauui u yCcTpaHaTb HEMonagKu.

MK 2.4. dopmnpyet ymeHusa npo-
BOOAUTb U3MEPEHusl, aHanuaupo-
BaTb 3aBMCUMOCTU Mexay usnde-
CKMMW BenuuMHamu, pellatb pac-
YETHbIE U KaYeCTBEHHbIE 3aJauun.
MK 3.2. noHUMaHua nNpuHUKUNOB pa-
boTbl 060opyaoBaHUA U cobnoaeHus
npaBun 6e30MacHOCTN Ha NMPOun3BoA-

Pasgen 5. Tembl 5.3.
Paspgen 7. Tembl 7.3

CTBe.

4.2 MHCTPYMEHTbI OLIEHKU TeKyllen aTTecTaumMm no y4eGHoOM gucuUmnnnnHe

AnemeHTbI yyebHOM MpoBepsieMblie pe3ynbTa- 3apaHua onsa oueHKn Bugbl
OUCLIMMNJIVHBI Tbl 06y4YeHus OLIeHKMU
(paspensbl/ Tembl) OK, K, 3,Y
BeeneHue. OK 03, OK 05, BxogHoe TectupoBaHue 2-5
®unsnka n metoapl LO 36 - LO 41 Kevic 3agaHusi, QUKTaHT no umanye- 2-5
Hay4YHOro NO3HaHUS. 3-1,2,3,4 CKOW TepMUHONOMMN, AoKNaabl, pede-
Y-1,4,5,9 paTtbl OUEeHKa COCTaBIIEHHbIX NPe3eH-
MNP66,7,5 Tauum No Temam pasgena
Tema 2.1 OK 01, OK 02, OK 04, OK 3agaym no Teme 3aHATUNA, AOKNaabI, 2-5
KnHemaTnka 05, OK 07 pedepatbl OLeHKa COCTaBMNEHHbIX
L0 36 - O 41 npeseHTauuin No TeMam pasgena
3-1,2,3,4
Y¥-1,4,5,9
MnP66,7,5
Tema 2.2 OK 01, OK 02, OK 04, OK 3agaym No TeMe 3aHATUA, Aoknaabl, 2-5
OuHamuka. 05, OK 07 pedepaTbl OLeHKa COCTaBIIEHHbIX
O 36 - LJO 41 npeseHTauui No TeMam pasgena
3-1,2,3,4
Y-1,4,5,9
NP6 4,6,7,5
Tema 2.3 OK 01, OK 02, OK 04, lMpoBepoyHas paboTa. 2-5
3aKoHbl COXpaHeHus B OK 05, OK 07, 3agauun no Teme 3aHATUSA, KENC 3aga- 2-5
MexaHuKe. MK1.2,2.2,2.4,3.2 HWS, AoKnaabl, pedepaTsbl OueHKa co-
O 36 - LJO 41 CTaBMNEHHbIX Npe3eHTauui No Temam
3-1,2,3,4 pasgena
Y¥-1,4,5,9
MnP623,6,7,5
Tema 3.1 OK 01, OK 02, OK 03, OK 3agaym no TeMe 3aHATUA, Kec 3aaa- 2-5
OcHoBbI Monekynsp- 04, OK 05, OK 07, HUA.
HO-KMHETUYECKON TEO- O 36 - O 41
puun. 3-1
Y¥-1,3,5,6
MnP66,7,5
Tema 3.2 OK 01, OK 02, OK 03, 3agauun no TeMe 3aHATUSA, KENC 3aaa- 2-5
OcHoBbl TepMOaNHa- OK 04, OK 05, OK 07 HUS.
MUKM. LIO 36 - O 41.
3-1
Y¥-1,3,5,6
MnP66,7,5
Tema 3.3 OK 01, OK 02, OK 03, MpoeepoyHas paborta. 2-5
ArperaTHble cOCTOSI- OK 04, OK 05, OK 07, 3agaydn no Teme 3aHATUSA, Kenc 3aga- 2-5

HUS BellecTBa n a-
30Bble Nepexoapl.

LIO 36 - LIO 41
MK 1.2,2.2,2.4,32

HWS, OoKnaabl, pedepatbl OLleHKa co-
CTaBleHHbIX Npe3eHTaLuii No Temam
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OnemeHTbI yueb6HOM MpoBepsiemMblie pe3ynbTa- 3agaHua ona oueHKn Buabl
AUCLIMNIIVHBI Thbl 0Oy4eHus OLeHKM
(paspenbl/ TemMbl) OK, K, 3,Y
3-1 pasgena
Y¥-1,3,5,6
MP66,7,5
Tema 4.1 OK 01, OK 02, OK 03, 3agayum no Teme 3aHATUSA, Kelc 3aaa- 2-5
OnekTpocraTtuka. OK 04, OK 05, OK 07, HWS, goknagbl, pecdepaTbl OLeHKa Cco-
MNK2.2 CTaBMeEHHbIX Npe3eHTaum no Temam
1O 36 - LJO 413-1 pasgena
¥-1,3,5,6
MP66,7,5
Tema 4.2 OK 01, OK 02, OK 03, 3agauun no Teme 3aHATUSA, KeNC 3aa- 2-5
[MoCTOSAHHBIN aneKTpu- OK 04, OK 05, OK 07 HUA, goknaabl, pedepartbl OLEHKa co-
YEeCKUI TOK. LO 36 - 1O 41 CTaBMEHHbIX Npe3eHTauunn No Temam
3-1 pasgena
¥-1,3,5,6
MP66,7,5
Tema 4.3 OK 01, OK 02, OK 03, 3agaym no Teme 3aHATUSA, Kelc 3aaa- 2-5
Tokun B pasnuyHbIx OK 04, OK 05, OK 07 HWA, goknaabl, pedepartbl OLEHKa co-
cpenax. L0 36 - O 41 CTaBNEHHbIX Npe3eHTaum No Temam
3-1 pasgena
Y¥-1,3,5,6
MP66,7,5
Tema 4.4 MarHutHoe OK 01, OK 02, OK 03, lMpoBepoyHas paboTa. 2-5
none. Onekrpomar- OK 04, OK 05, OK 07, 3apaym nNo Teme 3aHATUSA, Kenc 3aga-
HUTHast MHOYKUUSA MK1.2,2.2,2.4,3.2 HWS, Joknagpl, pedepaThbl oueHka Co- 2-5
L0 36 - 1O 41 CTaBIEHHbIX Npe3eHTauunn No Temam
3-1 pasgena
¥-1,3,5,6
MnP66,7,5
Tema 5.1 MexaHunye- OK 01, OK 02, OK 04, [oknaabl, pedepatbl, OLEHKa camo- 2-5
CKMe 1 anekTpomar- OK 05, OK 07 CTOATENbHO BbINOMHEHHbIX 3a4aHUN.
HUTHblEe KonebaHus O 36 - LJO 41
3-1
Y-1,3,4,5,7,9
MnP66,7,5
Tema 5.2 MexaHnye- OK 01, OK 02, OK 04, MpoeepoyHas paboTta 2-5
CKMe 1 anekTpomar- OK 05, OK 07, 3apaym no Teme 3aHATUSA, JOKMaabl, 2-5
HUTHbIE BOMHbI. O 36 - LO 41 pedepaThl OLEeHKa COCTaBIEHHbIX
3-1 npeseHTauunn no Temam pasgena.
Y¥-1,3,4,5,7,9
MP66,7,5
Tema 5.3 OK 01, OK 02, 3agaym no Teme 3aHATUNA, AOKNaabl, 2-5
OnTuka. OK 04, OK 05, pedepaTbl OLeHKa COCTaBMEHHbIX 2-5
MNK1.2,2.2,2.4,3.2 npeseHTauui No TeMam pasgena
LIO 36 - LO 41
3-1
Y-1,3,4,5,7,9
MnP66,7,5
Tema 6.1 OK 01, OK 02, MpoBepoyHas paboTta 2-5
OCHOBbI TEOPUM OTHO- OK 04, OK 05 3agaydn no Teme 3aHATUNA, AoKnaabl, 2-5
CUTENBHOCTM.. O 36 - LO 41 pedepaThl OLeHKa COCTaBIEHHbIX
3-1 npeseHTauui No Temam pasgena.
Y¥-1,3,4,5,7,9
MnP66,7,5
Tema 7.1 OK 01, OK 02, MpoBepoyHas paboTta 2-5
OneMeHTbl KBaHTOBOW OK 04, OK 05, OK 07 OueHka caMoCTOATENTbHO BbIMNOMHEH- 2-5
ONTUHKMN. O 36 - O 41 HbIX 3a4aHni
3-1
Y-1,3,4,5,7,9
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OnemeHTbI yueb6HOM MpoBepsiemMblie pe3ynbTa- 3agaHua ona oueHKn Buabl
OUCLMNIIMHBI Tbl 06y4YeHus OLIEHKU
(paspenbl/ TemMbl) OK, K, 3,Y
MnrP61,6,7,5
Tema 7.2 OK 01, OK 02, OK 03, MpoBepoyHas paboTa 2-5
CtpoeHune atoma OK 04, OK 05, OK 07 OueHka caMoCToATENbHO BbINOSTHEH- 2-5
O 36 - O 41 HbIX 3agaHun Kenc 3agaHus, aoknaapl,
3-1 pedepaTbl OLiEHKa COCTaBIEHHbIX
Y-1,3,4,5,7,9 npeseHTauum no Temam
MnP61,6,7,5
Tema 7.3 OK 01, OK 02, OK 04, MpoBepoyHas paboTta 2-5
ATOMHOE aapo OK 05, OK 07, OueHka caMocToATENbHO BbINOSTHEH- 2-5
MNK1.2,2.2,2.4,3.2 HbIX 3agaHun Kenc 3agaHus, goknaasbl,
L0 36 - LJO 41 pedepaTbl OLeHKa COCTaBIIEHHbIX
3-1 npeseHTauun No Temam
Y-1,3,4,5,7,9
MNP61,6,7,5
Tema 8.1 OK 01, OK 02, OK 03, 3apgayn no Teme 3aHATUSA, Kenc 3aga- 2-5
OcCHOBbI TEOPUM OTHO- OK 04, OK 05, OK 07 HUS.
CUTENbHOCTH O 36 - LO 41
3-1,Y¥-1,3,4,5,7,9
MnP61,6,7,5
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