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COJEPKAHUE

OBILIASI XAPAKTEPUCTUKA PABOYEI IPOTPAMMBI YUEBHOI
JTUCHUIINHBI

CTPYKTYPA U COAEPKAHUE YYEFHOMN IUCITATIINHBI

YCJIOBUS PEAJIM3ALIAY YUYEBHOM JTUCIATLIAHBI

KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHSI YYEBHOM
JTUCHUTIIMHBI



1. OBIIASA XAPAKTEPUCTHKA PABOYEN ITPOr'PAMMBI YUEBHOM
TACIATITAHBI
C00.01.04 PU3NKA

1.1. O6saacTh npuMeHeHnsi padoueil MPOrpamMmbl

Pabouyass mporpamma  y4eOHOHl  JUCHMIUIMHBI  SIBJISIETCSA  YacTbl0  OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHON MPOrPaMMbl CPEAHETO MPOPECCHOHATBHOIO 00pa30BaHUs
(mporpamMmbl MOATOTOBKHM CHEIHAIMCTOB cpeaHero 3BeHa) B cooTBercTBUU ¢ DPI'OC mno
crennaibHocTd 44.02.02 IlpenogaBanue B HAaYaJdbHBIX KJIACCAX, BXOJUT B YKPYIHEHHYIO
rpynny cnenuainbHocteit CI10: 44.00.00 O0pa3oBaHue U negarornyecKkue HayKu.

1.2. MecTO JTUCUMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl:
0011e00pa3oBaTeIbHBII HUKJI
VYuebnas muctumirnaa CO0.01.04 ®dusuka OTHOCHTCS K 0011e00pa30BaTeIbHOMY IIUKITY B
CTPYKTYpE OCHOBHOM npodeccroHabHOoi 00pa3zoBarenbHOi porpamMMel 44.02.02 TlpenogaBanue
B HAYAJIbHBIX KJjlaccax.

1.3. lleab ¥ n1aHUpyeMble Pe3yJbTaThl 0CBOCHHUS JUCHHUIIIUHBI:
Menn:

1. popMupoBaHue uHTEpeca U CTPEMJIEHMs] OOYy4aroIMXCi K HaydHOMY HW3YYEHMIO
IPUPO/IbI, PA3BUTHE UX UHTEIIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTEN;

2. pa3BUTHE IMIPEJCTABICHMH O HAyyHOM MeETOJe IO3HAaHUA U (POpMUpOBaHHE
UCCIIEIOBATEIbCKOTO OTHOIIEHUS K OKPY)KAIOLIUM  SBIEHHUSIM; (OPMUPOBAHHE HAYyYHOTO
MHUPOBO33PEHHUS KaK pe3yjabTaTa HM3y4eHHs OCHOB CTPOEHHMs MaTepuu U (GyHIAaMEHTaTbHBIX
3aKOHOB (PU3HKH;

3. dopmHupoBaHUE YMEHUH OOBSCHATH SIBIICHHS C UCTIOIH30BAHNEM (PH3UUECKUX 3HAHUH U
HayYHBIX JI0Ka3aTeIbCTB; (POPMUPOBAHUE MPECTABICHUN O PO (HU3UKHU JUJISl Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH.

PaGouass mporpamMma ydeOHOW MMCHMIUIMHBI HAampaBlieHa Ha pa3BUTHE OONUX U
npodeccuonansubie kommnereHuu (OK, I1K)

OK 01. BeiOuparp cmocoObl pemieHus 3anad Npo(ecCHOHAIBHOM 1eATebHOCTH
NPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM;

OK 02. HMcnonp3oBaTh COBPEMEHHBIE CpPEJCTBA IMOWCKA, aHAJIW3a U HHTEPIPETALUU
uHpopMalry, U WH(POPMAIIMOHHBIE TEXHOJOTHM ISl BBIMOJHEHHS 3ajad MpodecCHOHATbHON
JeSITEIIbHOCTH;

OK 03. [InanupoBath U peaqn30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JUYHOCTHOE
pa3BUTHE, MPENNPUHUMATEILCKYIO AESITEIbHOCTh B MpodeccnoHalbHOM cdepe, MCIOoIb30BaTh
3HaHUS M0 (PUHAHCOBOM IPAMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYallUsX;

OK 04. 3ddexTrBHO B3auMOACHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaH/IE;

OK 05. OcymiecTBiATh yCTHYIO U NUCBMEHHYIO KOMMYHUKAIMIO Ha TOCYJapCTBEHHOM
s3pike Poccuiickoit denepaiuu ¢ yueTom 0COOEHHOCTEH COIMATbHOTO U KYJIbTYPHOTO
KOHTEKCTA;

OK 07. CopelicTBOBaTh COXpPAaHEHHUIO OKPYXKaIOIIEH Cpefbl, pecypcocOepekeHuto,
OPUMEHATh 3HaHMA 00 W3MEHEHHHM KJIMMaTa, NPUHIUNBI OEpeXIMBOrO MPOHU3BOJICTBA,
3¢ (eKTUBHO AEHCTBOBAThH B UPE3BBIYAWHBIX CUTYaLIUsX;



OcBoenue comepxkanusi yueOHoOW mucruruinHbel «®du3ukay obecreuynBaeT JAOCTHKEHUE
CTYJICHTaMHU CIEAYIOIIHNX PE3YIbTaTOB:

IIpeaMeTHbIE PE3YIbTATHI

1)  chopMHPOBAHHOCTH MPEICTABJICHUI O POJU U MecTe (PU3MKH U ACTPOHOMHH B
COBPEMEHHOW HAyYHOW KapTHHE MHpa, O CHUCTEMOOOpasyromiedl poiau (U3MKKH B Pa3BUTHU
€CTECTBEHHBIX HAayK, TEXHUKH U COBPEMEHHBIX TEXHOJOTHM, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX YYCHBIX-(U3UKOB B pa3BUTHE HAyKH; NOHMMaHWE (U3HYECKONH CYITHOCTU
Ha0JI0/1aeMBIX SBJICHUH MUKPOMHpA, MAKpPOMHpA U MEramMHpa; IOHUMaHUE POJIM aCTPOHOMUU B
MPAKTUYECKON JIEATENbHOCTH YeNIOBeKa U JajbHEeHIleM HayuYHO-TEeXHUYECKOM pPa3BUTHH, POJIU
¢bu3uku B GopMHpOBaHUH KPYro3opa v (GyHKIIMOHATIHHONW IPAMOTHOCTH YeJIOBEKa IS pelleHus
MPAKTUYECKHX 3a7a4;

2)  chOpMHUPOBAHHOCTh YMEHHH pacro3HaBaTh (hU3MYECKHE SIBICHUS (TIPOLIECCHI) U
OOBSICHSATh WX HA OCHOBE W3yYCHHBIX 3aKOHOB: pPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEITHOE JBUKEHUE, CBOOOJHOE MAJCHHE Tel, ABUKEHUE MO OKPYXHOCTH, WHEPIHS,
B3aMMOJICHCTBHE TEJ, KOJieOaTeNbHOE ABIKEHHE, PE30HAHC, BOJIHOBOE JBWKEHUE; TUPY3Hs,
OpOYHOBCKOE JIBIDKEHUE, CTPOCHHUE KHJIKOCTEH M TBEPIBIX TEJ, M3MEHEHHE O0beMa Tel MpHU
HarpeBaHuu (OXJIAKIEHUH), TEIJIOBOE DPABHOBECHE, HCIIAPEHUE, KOHACHCAIUs, IUIABJICHUE,
KpUCTAJUTM3AllUsI, KUIIEHHE, BJIAXKHOCTh BO3/YyXa, CBSI3b CpEIHEH KHUHETHYECKON HHEpruu
TEIJIOBOTO JIBFDKCHUS MOJIEKYJI C aOCOJIOTHOM TeMIIepaTypol, MOBBIICHUE JIaBJICHUS ra3a Impu
€ro HarpeBaHMW B 3aKPhITOM COCY/€, CBSI3b MEXKIYy MapamMeTpaMH COCTOSHUS Traza B
M30IIpoIIECcCcax; IIEKTpU3alus Tel, B3aUMOJEHCTBUE 3apsi10B, HArpeBaHUE MTPOBOJIHUKA C TOKOM,
B3aMMOJICIICTBUE MAarHUTOB, JJIEKTPOMAarHUTHash WHAYKIMS, JEHCTBHE MAarHUTHOTO TMOJsSI Ha
MPOBOAHUK C TOKOM M JBWXKYIIMICS 3apsi, DJIEKTPOMArHUTHBIE KONEOAHWS W BOJHBI,
MPSMOJUHEHOE paclpoCTpaHEHHE CBETa, OTpPaKEHUE, TNpeJoMieHue, HHTephepeHIs,
mudpakius U MONApU3alus CBeTa, AUCIEpPCHs cBeTa; (poTosnexTpuueckuid 3G¢HeKT, CBETOBOE
JAaBJICHUE, BO3HUKHOBEHHME JIMHEWUYAaTOTO CIEKTpa aroMa BOJOPOJA, €CTECTBEHHas U
HCKYCCTBEHHAs! pPaINOAKTUBHOCT;

3)  BiajeHHWE OCHOBOIOJATAIONIMMH (DU3UUYCCKUMHU TMOHATHUAMH W BEJIHYHHAMH,
XapaKTEePU3YIONUMU  (pU3UUecKre TPOIEcChl (CBI3aHHBIMM C MEXAHHMYECKUM JBHIKEHUEM,
B3aUMOJICHICTBUEM Te€JI, MEXaHUYECKUMH KOJEOAHUSMU M BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM BEIIECTBA, TEIUIOBBIMU MPOIECCAMU; DJIEKTPUYECKUM ¥ MArHUTHBIM ITOJISIMU,
AJIEKTPUYECKUM TOKOM, DJJICKTPOMATHUTHBIMU KOJICOAHWUSAMH ¥ BOJHAMH; ONTHYECKUMU
SIBJICHUSIMH;  KBAaHTOBBIMH  SIBJICHUSIMH, CTpPO€HHEM aTroMa ©  aTOMHOTO  siapa,
PaIMOAaKTUBHOCTHIO); BJAJCHUE OCHOBOIOJATAIONIMMH  aCTPOHOMHYECKUMHU  TOHATHSIMH,
MO3BOJSIIOIIMMH  XapaKTEPU30BaTh IMPOLECCHI, MPOUCXOISAIIME Ha 3BE3[aX, B 3BE3JHBIX
CHUCTeMax, B MEXTaJaKTUYeCKOW cpene; NBIKEHHUE HEOECHBIX TeJ, OSBOJIOIUI0 3BE3] U
Bcenennoli;

4)  BHaJeHHWE 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPUAMH (3aKOH BCEMHUPHOTO
tsrorenus, [, I u Il 3akonbsl HproTOHA, 3aKOH COXpaHEHUsI MEXAHWYECKOW SHEpPruu, 3aKOH
COXpaHEHUs HMIyJbCa, TMPUHIMI  CYMEPIO3UINN  CHJI, TPHUHIUI  PaBHOMPABHOCTH
WHEPIMATBHBIX CHUCTEM OTCUYETAa; MOJIEKYISIPHO-KHHETUYECKYI0O TEOPHUIO CTPOEHHUS BEIIECTBA,
ra3oBbl€ 3aKOHBI, NEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOro 3apsiia,
3akoH Kysnona, 3akoH Oma juisi yyacTka 1enu, 3akoH Oma Jyuisi TOJTHOW 3JIEKTPUYECKOU LIenH,
3akoH Jlxoyns - JleHna, 3aKOH 3JEKTPOMArHUTHOM HHIYKIHMH, 3aKOH COXPAaHEHUsI SHEPIruu,



3aKOH IPSAMOJIMHEMHOT0 paclpoCTPaHEHHs CBETA, 3aKOH OTPAXKEHUs CBETA, 3aKOH MPEIOMIICHUS
CBETa; 3aKOH COXPAaHCHHMS OHEPrHM, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPaHEHUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXpPaHEHUS MacCOBOIO 4MCia, MocTynaTsl bopa, 3akoH
pPaZMOAKTUBHOTO pAaCIazia); yBEPEHHOE HCIIOJIIb30BaHHE 3aKOHOB W 3aKOHOMEPHOCTEW IpH
aHanmn3e (PU3NYECKUX SBJICHUN U MPOIECCOB;

5)  yMeHHE y4YHTHIBATh TIPAaHUIBl NPUMEHEHHS H3YYCHHBIX (DU3UYECKHX MOJIEICH:
MaTepuajibHas TOYKa, MHEpLHUalbHAas CUCTEMa OTCYETa, WACANbHBIM ra3; MOJEIM CTPOCHMS
ra3oB, KUAKOCTEH M TBEpPABIX TeJ, TOYCUHBIH SJIEKTPUUECKUI 3apsi, saepHas MOJeNb aToMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOT'0 si/ipa IPpY pelleHUH GU3NYECKUX 3a/1a4;

6)  BiaJeHHE OCHOBHBIMH METOJAMU HAYYHOTO TIO3HAHHMS, UCIIOIb3yEeMbIMH B (DU3HKE:
MIPOBOJIUTH MpPSIMBIE U KOCBEHHBIE M3MEpEHHs (PU3MUECKUX BEIMYMH, BHIOMpAs ONTUMAJbHBINA
Croco0 HM3MEpeHHs] M HCHOJb3ysd H3BECTHBIE METOJAbl OLEHKH IOTrPEIIHOCTEH H3MEepeHHi,
MIPOBOJIUTH HWCCIICOBAHHE 3aBUCHMOCTEH (U3NYECKUX BEIMYUH C HCIOJIB30BAHUEM IPSIMBIX
W3MEPEHUH, OOBSICHATD MOJTYYEHHBIC PE3YJIbTaThl, UCIONB3yS (PU3UUYECKHE TEOPHH, 3aKOHBI U
NOHATHUS, W JeNaTb BBIBOJABI, COOJNIIOJATh IpaBuiIa O€30MacHOro TpyJda IpHU NPOBEICHUU
HCCIIEIOBAaHUM B paMKax y4eOHOro SKCIIEPUMEHTa U y4eOHO-UCCIe10BaTEIbCKON 1A TEIbHOCTH
C MCIIOJIb30BAaHUEM LUQPPOBBIX M3MEPUTEIbHBIX YCTPONCTB U J1a0OpAaTOPHOTO OOOPYAOBAHMS;
Cc(OPMHPOBAHHOCTh TPEACTABIEHUI O METOJaX IMOJYYeHUs Hay4YHbIX aCTPOHOMHYECKHX
3HAHWM;

7)  chopMHpPOBaHHOCTH yMEHHMs pellaTh pPACYETHBIC 3aJa4d C SBHO 3aJaHHON
(bu3NYeCKOil MOJENbI0, UCTONB3Ys (hM3MYECKHE 3aKOHBI M TPUHIMIIBI, Ha OCHOBE aHAIM3a
YCIIOBHSI 3aJaud BBIOMpATh (PU3MUYECKYIO MOJIENb, BBIACHATh (PU3HUYECKHE BEIMYUHBI |
(bopMynbl, HEOOXOMUMBIE JJISi €€ PEeIICHHUs, MPOBOIWTH pacueThl M OLEHUBATH PEATbHOCTh
MOJTyYEHHOTO 3HAaueHUs] (PU3MUECKOW BEIMUYMHBI; PEIIaTh KadeCTBEHHBIE 3a/1a4M, BHICTpAaWBas
JIOTHYECKH HEMPOTHBOPEUHMBYIO IIETIOUKY PACCY)KIECHHH C OMOpold Ha W3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,;

8)  chOopMHPOBAHHOCTH YMEHHUSI MPUMEHSTH IMOJNYYCHHbIC 3HAHHS JJIs OOBSCHCHHUS
YCIOBUH MNpOTEKaHUs (U3NYECKUX SBICHUA B NPUPOJAE U JUId NPHUHATHS NPAKTHUECKUX
pelieHnii B TIOBCEIHEBHOW >KM3HHM JUIsI OOecriedeHus: Oe30MacHOCTH MpH OOpaIleHUuH C
OBITOBBIMU TIPUOOPAMHU U TEXHHUECKUMH yCTPONCTBAMHU, COXPAHEHUS 3I0POBhS U COOIIOICHUS
HOPM DOKOJIOTUYECKOTO TIOBEACHUS B OKPYXAlOIIEH cpene; TMOHUMAaHHE HEOOXOTUMOCTH
MIPUMEHEHHS JOCTIKEHUH (PU3UKH U TEXHOJIOTHH JIJISl pAallHOHAIEHOTO TIPUPOIOTIOIB30BAHNUS;

9)  chOpMHPOBAHHOCTH COOCTBEHHOW TO3MLIUH [0 OTHOIICHUIO K (H3HMISCKON
uHbOpMalMY, TOJIy4aeMOW U3 pa3HbIX HCTOYHMKOB, YMEHHMHM MCIOIb30BaTh LU(PPOBBIE
TEXHOJIOTUHM JJISi MOMCKA, CTPYKTYPHPOBAHHUS, MHTEPIPETAlMM M NpPEACTaBICHUs Y4eOHOH
HAYYHO-TIONYJISIpHOW HMH(OpMAIMKM; pa3BUTHE YMEHMH KPUTHYECKOTO aHAIM3a MOTydaeMon
uH(pOpMaINH;

10) oBmageHue yMEHHUSAMH pabOTaTh B TPYINE C BBIIOJHEHHEM Pa3IMYHBIX
COITMAITBHBIX POJIEH, TUTAHUPOBATH PabOTy TPYIITHI, PAIIHOHAIEHO PACIIPEEISATE ACATEIEHOCTh B
HECTaHIAPTHBIX CUTYAlHsX, aJICKBATHO OIIEHWBATh BKJIAJ KaXKIOTO W3 YYaCTHHKOB TPYIIIHI B
peleHne paccMaTpruBaeMoi MPOOIIEMBL;

11) oBnagenue (CHOPMUPOBAHHOCTH MPEACTABICHUI) MPABUIIAMH 3aIUCH (PH3HIESCKUX
dhopmyn penbedHO-TOUCHHOU CUCTEMBI 0003HaueHui JI. bpaiins (s cnenbix u cinaboBUIAIINX
00yJaronuxcs).



MeTanpeaMeTHble pPe3yabTAThI
1) ocBoeHHBIE 00YYAIOIIMMHUCS MEKITPEAMETHBIC MOHATHUS U YHUBEPCAIbHbBIC yueOHbIC ICHCTBUS
(perynsTUBHBIC, IO3HABATENbHbIC, KOMMYHUKATHUBHbIE);

2) criocOOHOCTh UX UCIIOJIb30BAHUS B IMO3HABATEIBHON M COILMAIBHOW MPAKTHKE, TOTOBHOCTh K
CaMOCTOSITETLHOMY TUTAHUPOBAHHIO u OCYILIECTBIICHUIO yueOHOi
NeSITEeNbHOCTH, OpraHu3alud  Y4eOHOro  COTPYIHHYECTBA C  IE€Jaroru4eCKUMHU
pabOTHHKaMH ¥  CBEpCTHMKAMM, K YYaCTHIO B  IIOCTPOCHUH  HMHIWBUIYAIbHOU
o0pa3oBaTeNnpbHON TpaeKTOpWHU; 3) OBJIAJCHHWE HaBBIKAMH Y4eOHO-UCCIIEOBATEIHCKOM,
IIPOEKTHOM U COLUAIILHOMN NESATEIBHOCTH.

JIMYHOCTHBIE PE3YJbTAThI

1) oco3HaHHe 00YYAIOIIUMHKCS POCCUICKOM MPaXkIaHCKOW UICHTUYHOCTH;

2) TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/ICIICHUIO;

3) HajmMuyMe MOTHUBAIIMH K OOYYEHUIO ¥ JMYHOCTHOMY Pa3BUTHIO;

4) ueneHampaBIeHHOE  pa3BUTHE  BHYTPEHHEW  MO3WIMHA  JIMYHOCTH  HA  OCHOBE
JyXOBHOHPABCTBEHHBIX IIEHHOCTEW HapoaoB Poccuiickoit denepanuu, HCTOPUYECKUX H
HAI[MOHAJIbHO-KYJIbTYPHBIX TpaUIIH, dhopmupoBaHHe CHCTEMBI 3HAYMMBIX
[IEHHOCTHOCMBICJIOBBIX YCTaHOBOK, aHTUKOPPYHIIMOHHOTO MHPOBO33pPEHUS, MPABOCO3HAHMUS,
9KOJIOTHYECKOH KYIbTYphI, CIOCOOHOCTU CTaBUTh LIETH U CTPOUTH )KU3HEHHBIE TIIAHBI

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI
2.1. O0beM y4eOHOM IMCOMIIMHBI M BUABI Y4e0HO0# padoThI

Buj yueGHoii padoThl OuHnas 3aounasn

¢popma ¢popma
O6bem o0pa3oBaTe/iLHOI NporpamMmsl 78 78
yueOHOH TUCUMIINHBI
B T.4. B JopMe NPAKTHYECKOH MOATOTOBKH 8
BT. Y..
TeopeTuiecKkoe o0ydyeHue
MPAKTUYECKHUE 3aHITUS

70

CamocrositeibHas padora
IIpomexxyrounast arrecrauus (au¢g 3auqer, 1 1
3a4eT)




2.2 TemaTuuyecKuii MJIAH M coJep:KaHue YUeOHOH TMCUUIIIMHBI 0YHOH GopMBbI 00yUeHU st

HaumenoBan Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPaKTHYeCKHe padoThbl, Oobem [[IpakTuyeckue Popmupyem
ue pa3iesioB u CcaMoCTOsITe/IbHAS padoTa o0yuawuuxcs, KypcoBas pa6ora 1acoB 3aHATHUS- | bl € o0lIue U
TeM (mpoexT) YPOK npodgeccuoH
(ecnu npedycmompennt) a JIbHbIe
KOMIIeTEeHIH
"
1 2 3 4 5
Beenenue. Copepxanue yueOHOIro MaTepuaJa: 2 2 OK 03
®usuka u meroabl | Pusnka — QyHIaMEHTATBHAS HayKa O MPHUPOAC. EcTeCTBEHHO-HAYYHBIH METO. OK 05
MO3HAHUSI, €r0 BO3MOXKHOCTH M TPAHMIIBI TPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B
HAYHHOTO mporecce Mo3HaHUs IPUPOIbl. MoaenupoBanrue GU3NICCKUX SIBJICHUN U MPOIIECCOB.
TTO3HAH M Ponp skcmepuMeHTa M TEeOpHM B TIpoliecce MO3HaHUsA mnpuponbl. dusmyeckas
BennurHa. Dusnyeckue 3aKoHbBI. [ paHUIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB U
teopuil. Ilpunumn coorBerctBus. IloHsATHe 0 (¢u3MuecKkoil KapTHHE MHpa.
[TorpemHocT n3MepeHuil GU3NYECKUX BETUUHH
Pa3nen 1. Mexanuka 6 6 OK 01
Tema 1.1 Copepxxanue y4eOHOro MaTepuaJa: 2 2 OK 02
OcHOBBI Mexanudeckoe IBM)XEHHE M ero BUAbl. MatepuanbHas Touka. CkanspHble U OK 04
KNHEMaTHUKHU BEKTOpHbIE (u3nueckue BednuruHbl. (OTHOCHUTENHFHOCTh MEXaHHYECKOTo OK 05
newxkenus. Cucrema ortcuera. [lpunmun otHocutenbHOCTH [ ammiies. OK 07

Tpaekropus. Ilyts. Ilepememenne. PaBHOMEpHOE IIPSIMOJIMHEWHOE ABUKCHUE.

CkopocTe. VYpaBHEHHME JABWXKEHUSA. MTrHOBEHHass M CpEIHsSS CKOpPOCTH.

VYckopenue. IIpsMosiMHENHHOE JBMKEHME C IOCTOSHHBIM  YCKOPEHHEM.
JIBukeHHne ¢ MOCTOSIHHBIM YCKOpEHHEeM CBOOOAHOro mnajaeHus. PaBHomepHoe

ABWIKCHUC TOYKU IO OKPYKHOCTH, YTJIOBAsA CKOPOCTh. L[CHTpOCTpCMI/ITeHBHOe




YCKOpEHHUE.
Kunemarnka abcoItoTHO TBEPAOTO Tela

Tema 1.2
OCHOBBI JUHAMUKHU

Conep:kanue y4eOHOT0 MaTepuaJia:

OcHoBHas 3aga4da guHamuku. Cuna. Macca. 3akonbl Mexannkud Herorona. Cuibl B
npupoge. Cuia TSKECTH M CUJIAa BCEMHUPHOTO TATOTCHHS. 3aKOH BCEMUPHOTO
taroTeHusi. IlepBas kocMuueckass CKOpOCTh. JIBMI)KEHHE TUIAHET W MajbIX Tell
Conneunoii cucremul. Bec. HeBecomocth. Crutbl

ynpyrocti. Cuiibl TpeHUs

Tema 1.3

Conep:xaHue y4eOHOro MaTepuaJa:

3aKOHBI COXpAaHCHHS B mmynsc Tema. MMIyObc CHIBL. 3aKOH COXPAaHEHHS HMITyIbca. PeakTHBHOE

MEXaHUKE

JIBIDKeHHE. MexaHudeckas pa60Ta U  MOIOTHOCTD. Kunernueckas OHEPIus.
IloTenumnanpHast SHEpPTH:. 3akoH COXPAaHCHUMA MEXaHUYECKOH OHCPIUH. PabGora
CHJIBI TsKECTU W CUJIBI  YIIPYT'OCTH. HpI/IMeHeHI/Ie 3dKOHOB COXpaHCHU:.
Hcnons30BaHNE 3aKOHOB MEXAHUKHU JIJISI 0OBSICHEHUS JABMKCHUA HEeOECHBIX Tel U
HJI pPa3BUTHA KOCMHYCCKHX I/ICCJICI[OBaHI/Iﬁ, IrpaHHUIbI MNPUMCHUMOCTHU
KJIaCCHUYECKOM MEXaHUKH




Pa3nen 2. Moaekyasipaasi pu3uka ¥ TepMOIUHAMHUKA 20
Tema 2.1 Conep:xxanue yueOHOTro MaTepHaJia: 2
OcHOBBI OCHOBHBIE TOJOKEHUSI MOJIEKYJIPHO-KMHETUYECKOW Teopuu. Pazmepsl m macca
MOJICKYJSIPHOKMHETUYE| MOJIEKYN U aTOMOB. bpoyHoBckoe nBukeHue. CTpoeHHe razo00pa3HbIX, KUJIKUX U
CKOM Teopuu TBepAbIX Te. Mneanbublii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJIAPHO-
KMHETUYEeCKOW Teopuu TrazoB. TemmepaTypa u ee u3MmepeHue. AOCOIIOTHBIN HYIb
TeMriepaTypbl. TepMoauHaMuueckas IIKajga TeMmneparypbl. Temmeparypa 3Be3f.
CxopocTy IBMKEHHUS MOJIEKYN U UX U3MEPEHHUE. Y PaBHEHUE COCTOSIHUS HI€ATbHOTO
raza. M3onpouecchl u ux rpaguku. I'a30Bbie 3aKOHbI
JlabopaTopHble padoThbI: 2
1. U3yuenue 0AHOTO U3 U30IPOLIECCOB
Tema 2.2 Coaep:xxanue yueOHOIro MaTepuaJia: 4
OcHOBBI Bnytpennss sneprus. Pabora u Teruonepeaada. KonnuectBo TemnoTsl. Y paBHEHHE
TEPMOJANHAMUKH TeryoBoro Oananca. IlepBoe Hauamo TepMOAMHAMUKH. AMa0aTHBIM MpoIlecC. 2
Bropoe Hauamo TtepmonuHamuku. Temmnoseie aurarenu. KIIJ Tenmosoro
nsuratens. OxpaHa mpuposl
Tema 2.3 Copepxanue y4eOHOro MaTepuaJa: 2
AFpeFaTHBIC I/IcnapeHHe U KoHIeHcauus. HaceimeHHbIH nap m €ro cBorictBa. OTHOCHTENbHAS

COCTOSIHUS BEIIIECTBA U
(dazoBbie

BJIA’)KHOCTH BO3/JyXa. HpI/I60pLI IJI OMPCACIICHUA BJIA)KHOCTU BO3yXa. Kumnenue.
3aBHCHMOCTD TCMIICPATYpPbl KUIICHUA OT OABJICHUA. XapaKTCpI/ICTI/IKa KHUOKOI'O|
COCTOSAHHUA BCIICCTBA. baxuuii MOPpAIOK. HOBCpXHOCTHOC HaTsKCHUC.
CmauuBaHue. KaHI/IHHHpHHC SAIBJICHUS. XapaKTCpI/ICTI/IKa TBCPAOTO

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07




Mepex0/1bl cocTosiHUS BemlecTBa. Kpucramueckue u amopgHbIe Tena
JlabopaTopHbie padoThbI: 2
2. OnpeneneHye BIaXXHOCTH BO3/1yXa
Koutpoabnas padora Nel «MonexkynsipHas pU3HKa U TEPMOTUHAMUKAY) 2
Pasznea 3. JiekTpoauHaMuKa 18 OK 01
Tema 3.1 Coaepixanue yueOHOro MaTepuaJa: 2 OK 02
DNeKTpUYEeCcKoe moJie - -
DneKTpUUecKue 3apsibl. DIeMEHTapHbIN AIEKTPUUECKHUI 3apsia. 3aKOH COXpaHEHUS OK 03
3apsnga. 3akoH Kynona. Dnextpuueckoe mone. HampsskeHHOCTb 3IEKTPUYECKOTO
nona. [lpunnun cyneprno3unuu mojiei. [IpoBOOHUKKM B 3IIEKTPUUYECKOM IOJIE. OK 04
Judnexktpuku B anekTpudeckoMm mose. [lomspusanust ausnextpuxos. [loTenmmar. OK 05
PasHocTe moTeHUUMaNoOB. OKBUMOTEHUHUATIbHBbIE TOBEPXHOCTH. CBA3b MEXIY
HanmpsDKEHHOCTBIO UM Pa3HOCTBIO  TOTEHIMAIIOB  JJEKTPUYECKOTO  TOJISL. OK 07
OnekTpoeMKocTh.  KoHaeHcaTopbl.  DHeprusi  3apsHKEHHOTO  KOHJEHCAaTopa.
[IpuMeHeHne KOHIEHCAaTOPOB
Tema 3.2 Conep:xanue yueOHOro MaTepuasa: 2
3aKOHbI TIOCTOSHHOTO | Y CIIOBHSI, HEOOXOMMUMBIE ISl BOSHUKHOBEHHS ¥ TOIEPIKAHUS DJIEKTPUIECKOTO TOKA.
TOKa Cuna TOKa. OneKTpuyeckoe compoTuBieHue. 3akoH Oma A ydacTka IeMlH.
[MapannensHo€ U TIOCIIEI0BATEEHOE COSTMHEHNE TIPOBOJHUKOB. PaboTa M MOIITHOCTH
MOCTOSIHHOTO  TOKa. TeroBoe  aeiictBue Toka 3akoH  Jxoyms—Jlenna.
DNEeKTPOABMKYILAs CUJIa UCTOYHHKA TOKa. 3akoH OMa A1 OTHOM Lenu
JlabopaTopHbie padoThbI:
3. 3yueHne 3aKOHOB MOCIIEIOBATEIBHOTO U APAJIEIEHOTO COCMHEHUI 2
MIPOBOTHUKOB. 9
4. N3mepenue D/IC u BHYTpEeHHETO CONPOTUBIICHUSI HCTOUHUKA TOKA
Tema 3.3 Coaeprxanue yueOHOro MaTepuaJa:




DJIEKTPUUYECKUI
TOK B Pa3JIMYHBIX
cpenax

DNeKTpUUECKU TOK B MeTajllaX, B JEKTPOJIUTAX, razax, B BaKkyyMe. DIIEKTPOJIU3.
3akon oanekTtponuza Dapanes. Bunpbl razoBeiX pa3panoB. TepMoleKTpOHHAs
smuccus. Ilmazma. DiekTpudeckuid TOK B MOdynpoBojgHHKax. CoOCTBEHHas W
npuMecHas npoBoauMocTH. P-n  mepexon. IlomynpoBogHUKOBBIE —HPHOOPEI.
[IpuMeHeHue nMoaynpoBOIHUKOB

Tema 3.4
MarunuTtHoe 1oJje

Conep:xanue yueOHOro MaTepuasa:

Bektop uHAaykuuu MarHuTHOro mnojia. B3aumoneiictBue TokoB. Cuiia Ammepa.
[Ipumenenue cunbl Amnepa. MarHUTHBIM MOTOK. JlelicTBME MarHUTHOIrO IMOJS Ha
aewxymmiics 3apsa. Cuna Jlopenua. Ilpumenenue cuibl Jlopenuma. MarHuTtHbie
cBoiicTBa BemiecTBa. ConHeyHass akKTUBHOCTE M €€ BiIMsSHME Ha 3emiato. MarHuTHEIC

Oypu

Tema 3.5
DIEeKTpOMarHuTH
ast MHIYKIUS

Conep:xaHue y4eOHOro MaTepuaJa:

SIBneHHne HSNEKTPOMArHUTHOW MHIAYKIMH. 3aKOH DSJIEKTPOMArHUTHON WHIYKIIHH.
[IpaBuno Jlenna. BuxpeBoe anekrpuyeckoe none. DJ(C MHAYKIUU B JBUKYIIUXCS
MPOBOAHMUKAX. SIBIEHHE CAaMOMHAYKIMH. MHIYKTUBHOCTb. DHEPrusi MarHUTHOTO
TIOJISl TOKA. DJIEKTPOMATHUTHOE T10JIe

JlabopaTopHbie padoThbI:

5. 3y4yeHnue aBieHUs dJIEKTPOMAarHuTHOM MHIYKIIUU

Konrtposabnasi paGora Ne2 «OnekTpuyeckoe moje. 3aKOHbI IIOCTOSHHOTO TOKa. MarHurHoe IoJe.

QHGKTpOMaFHI/ITHaH HWHAYKOHA»

Pa3gen 4. Kosie0anus 1 BOJIHBI

Tema 4.1

Conep:xaHue y4eGHOro MaTepuaJia:

OK 01

10




Mexanuueckue
KoJIeOaHUA U
BOJIHBI

IMapmonnueckne konebanus. CBOOOHBIE MexaHWYecKre KoseOanus. [IpeBpamenue
SHEPIuU MpH KoJeOaTeIIbHOM JIBUKCHUU. Maremarndeckuii MasTHUK. [IpyXxuHHBIN

MasTHUK. BBIHYXIeHHbIE MeXaHn4yeckue Konedbanus. Pesonanc.

[Tonepeunsle ¥ MPOIOJIbHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHBI. 3ByKOBBIE BOJIHBI.
VYapTpa3ByK U €ro NIpUMEHEHHE

Tema 4.2

Conep:kanue yuyeOHOro MaTepuaJa:

OK 02
OK 04
OK 05
OK 07

DNeKTpOMarHuTHbIC
KoJ1€0aHus ¥ BOJIHBI

CBoOonHbIE  dNEeKTpOMarHuUTHbIe  KojeOanusa.  [IpeBpamieHue  sHEprum B
Kosie0aTelbHOM KOHTYpe. Ileproa cBoOOIHBIX 3eKTpuyeckux konebanuit. opmyna
Tomcona.  3aryxamommue  JJIEKTPOMarHuTHele  KojeOaHusa.  BbIHYXIeHHBbIC
anekTpuueckue kosnedanus. IlepeMeHHbld TOK. Pe3oHaHC B 3JEKTPUYECKOW IIEMH.
['enepatop mnepemeHHOTo TOKa. TpaHchopmaropel. I[lomydenue, mnepemava wu

pacupeaciiCHUC JICKTPOSHCPIUU.

DIIEKTPOMarHuTHble BOJHBL. CBOICTBA 3JIEKTPOMAarHUTHBIX BOJH. OTKPBITHII
kosneOatenbHbl KOHTYp. Ombithl I'. 'epma. M3o0perenue pamgno A.C. IlomnoBbiM.
[lonsitue o paamocBsizu. [lpuHuun panuocsasu. llpuMeHeHHE >IEKTPOMArHUTHBIX
BOJIH

Pa3gen 5. OnTuka

10

10

Tema 5.1
IIpupona ceera

Conep:xaHue y4eOHOTO MaTepHAaJa:

Toueunsblil ncrounuk ceera. CKOpOCTh paclpoCTpaHEHHs CBETA. 3aKOHBI OTPAKEHUS
u mpenomienus cBera. [lpunnun [roiirenca. ConHedHbIE W JIYHHBIE 3aTMEHHS.
[TonHoe otpaskenue. JIunssl. [loctpoenne nzodpakenus B muH3ax. GopMysna TOHKOM
JUH3BL. YBeJIuueHue JUH3bL. [11a3 kak ontudeckas cucrema. OnTuueckue nprOopsl.
Teneckomnsl

JlabopaTopHblie padoThI:

6. OHpe,Z[CJ'ICHI/IC MOoKasaTeid MPEJIOMJICHUA CTCKIIA

OK 01
OK 02
OK 04
OK 05

11




Tema 5.2

BosHoBrIe cBoOMCTBa
cBeTa

Conep:kanue y4yeOHOro MaTepuaJa:

Wutepdepentus ceera. KorepeHTHOCTh CBETOBBIX JTydeld. UHTEpdepeHIys B TOHKUX
wienkax. Konpna Herorona. Mcnonp3oBanue MHTEpEpPEHLMN B HayKe U TEXHHKE.
Hudpakuus ceera. JQudpakuus Ha 1menu B napauienabHbIX Jydax. dudpaxinuonHas
pemwerka. [lomsapuszanmsa mnomnepeunslx BoiH. [lomsgpusanus ceera. Ilomsponpsl.
Hucnepcust cBera. Bunpl usnydenuid. Buabl cnextpoB. CHEKTpbl HCIyCKaHUS.
Cnextpbl noromenus. CnexkrtpanbHblii aHanu3. CHeKTpalbHbIE KJacChl 3BE3J.
YabpTrpaduoneroroe nznyuenue. MadpakpacHoe nznyuenue. PEeHTTeHOBCKUE TyUH.
Wx npupona u coiictsa. [lIkana 351eKTpOMarHUTHBIX U3JIy4eHUN

JlaGopaTropHble padoThbI:

7. Onpenenenye JJIMHbI CBETOBOM BOJIHBI C TOMOILBIO TU(PAKIIMOHHON pelIeTKH

KontpoJsbHnas padora Ne 3 «Konebanust u BoHbl. OnTukay

Tema 5.3

CHCI_[I/IaJIBHaH TCOpUA

OTHOCUTCIBHOCTU

JIBI>KEHHE CO CKOpOCThO cBeTa. IlocTynaTrbl TEOPHMM OTHOCHUTEIBHOCTH U
CIeACTBUS W3 HMUX. VHBapMaHTHOCTb MOJIYJS CKOPOCTH CBE€Ta B BaKyyMe.
OHeprusa mnokos. CBsi3b MacChl U SHEPTUU CBOOOJHOM 4YaCTHUIBL. DJIEMEHTHI
PENATUBUCTCKON AUHAMUKH

Paznea 6. KBantoBasi puznka

10

10

Tema 6.1

KBanroBag
OIITHUKA

Conep:xaHue y4eOHOTO MaTepHAaJa:

KBanroBas runoresa I[1nanka. TeroBoe uznyduenue. KopmnyckyisipHO-BOJIHOBOM
nyanu3M. @ortonsl. ['unoresa e bpoiisist 0 BOJHOBBIX CBOMCTBAx yacTull. [laBieHne
cBeta. Xummnueckoe aericrsue csera. OuslTel [1.H. Jlebenesa u H.M. Basunosa.
®oroaddext. YpaBuenue DitHiureitHa s pororpdexra. [Ipumenenue
dboTodddexra

Tema 6.2

Conep:xaHue y4eOHOT0 MaTepHAaJa:

OK 01
OK 02
OK 04
OK 05
OK 07
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dusuka atoma u
aTOMHOTO si/Ipa

Pa3BuTre B3ras0B HA CTPOEHHME BellecTBA. Monenu CTpoeHus aTOMHOIO sJpa.
Snepnas monens aroma. OnwiTel D. Pesepdopna. Monens aroma Bogoponaa mo H.
bopy. KgBantoBeie moctynarel bopa. Jlazepsl. PagumoakTuBHOCTBH. 3aKoH
paaroakTUBHOTO pacnafa. PagunoakTuBHble mpeBparieHus. CrnocoObl HAOMIOACHUS U
peructpauuu 3apspkeHHbIX uactull. CtpoeHue aromHoro szapa. [ledekt macchl,
DHEPIUsl CBA3M M YCTOMYMBOCTb AaTOMHBIX sfep.  SnepHble peakuuu. fnepHas
DHEpPreTHKa. ODHEpPreTMYeCKMi  BBIXOJ  SAEpHBIX  peakuuil. VMckyccTBeHHas
PaauOaKTUBHOCTS. JlesleHne TsKenblX Anep. Llennas saepHas peakuus. Y npasisiemast
nenHas peakuus. SnepHelii peakrtop. TepMmosaepHbI CHHTE3. ODHEpPIrUsl 3BE3J.
[Tonyuyenune pagrOaKTHBHBIX M30TONOB U UX IIPUMEHEHUE. bHoNornyeckoe IencTBre
PaAMOAKTHUBHBIX U3JTy4E€HUHN. DI€eMEHTapHbIE YaCTHUIIbI

Kontponbnas padota Ne 4 «KBantoBas uzuka

Pazjnen 7. Crpoenue Beenennoii

Tema 7.1
Crpoenue ConHeuHoin
CUCTEMBI

Conep:xanue yueOHOro MaTepuasa:

CoHeYHas CHCTEMA: IIJIAHETHI U MaJIbIe TCIa, CUCTEMA 3€MH$I—.HYH3

OK 01
OK 02
OK 03

Tema 7.2 DBosroius
Bcenennoi

Conep:xkaHue y4eOHOTO MaTepHAaJa:

Ctpoenue u 3Bomonus ConHia u 38&31. Knaccuduxanus 38€371. 3BE3/1b1 M HCTOUYHUKH
WX SHEPTUU.

lNanakTuka. CoBpeMeHHBIE TTPEICTABICHHS O CTPOCHHUH U SBOJIOIMH BeeneHHoi

JlabopaTopHble padoThI:

8. M3yuenue kapThl 3B€3/1HOTO HeOa

OK 04
OK 05
OK 07

78

78

HUTOTI'O:
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O0bem 00pa3oBaTe/IbHOM NMPOrpaMMbl y4eOHOM TuCHUILIMHBI Beero: 78
[IpakTHYeckoe 3aHATHE 78
IMpome:xkyTounas aTrecTamus (3a4eT) 1
2.3. TemaTu4eckuii MJIaH 4 cojepkaHue y4eOHoit
AUCHHILIMHBI 3204HOI (pOpMBbI 00y4eHUsI
HanmenoBan Coaep:xanue y4eOHOro MaTepuaJa, JJabopaTopHbie U O0bem Jlekuusa- | Camocros | @opmupyembl
He pa3iesioB U NpaKTH4YecKHe paboTsl, acoB YPOK TeJbHasd e o01ue n
TeM caMocCTosiTeIbHAsA padoTa 00y4yaommXxcs, pabora |nmpodeccHona
KypcoBasi padoTta (IpoeKT) JbHBIE
(ecau npedycmompenst) KOMIIeTeHIIH U
1 2 3 4 5) 6
BBenenue. Conep:xanue yueOHOro Matepuasa: 2 2 OK 03
®usuka u meroabl | Pusnka — QyHaaMeHTanbHas Hayka o mnpupoze. EcrecTBeHHO- OK 05

HAYy4YHOTI'0
MO3HAHUSA

Hay4yHbI METOJ TIO3HAaHUS, €ro BO3MOXXHOCTH M T'PaHUIIbI
MPUMEHUMOCTH. OKCHEPUMEHT U TEOpHsl B Ipoliecce MO3HAHMS
npupoabl. MopaenupoBaHue (QU3NYECKUX SIBIEHUH M IPOILIECCOB.
Ponp skcnepuMeHTa M TEOpUM B IPOLIECCE IMO3HAHUS TNPUPOIBI.

dusnueckas BCIIMYHHA. dusznueckue 3aKOHBI. Fp AHHUIIbI
MNPpUMCHUMOCTHU (1)I/I3I/I‘-ICCKI/IX 3aKOHOB H TCOpI/Iﬁ . HpI/IHI_II/IH
COOTBCTCTBHA. IlonsTue 0 (I)HSH“ICCKOIZ KapTUHC Mupa.

HOPpCH_IHOCTI/I I/I3MepeHI/II71 (I)I/I3I/I‘-ICCKI/IX BCIIMYHH

14




Pa3zgen 1. Mexanuka

Tema 1.1

OCHOBBI
KUHEMATUKU

Conep:kanue y4yeOHOIro MaTepuaJa:

MexaHnueckoe OBMKCHHE M €ro BUAbL. MaTepuanbHas TOUKa.
CkansipHple ¥ BEKTOpHBIE  (PU3UYECKUE  BEIMYUHBI.
OTHOCHTENBHOCT  MeXaHu4ecKkoro aBmwkeHusa. Cucrema
orcuera. [Ipunnun orHocurensHocTH ['anmunes. Tpaekropus.
IIyte.  Ilepememenue. PaBHOMEpHOE  IIPAMOJIMHEWHOE
neuxkeHne. CKopocTb. YpaBHEHHE ABMKEHUs. MIHOBEHHas U
CpeaHsisa CKOpOCTU. Y ckopeHue. [IpsMonnHeitHoe JBUKEHUE C
IIOCTOSIHHBIM ~ YCKOpEHUEM. JIBHJKEHHWE C  IOCTOSIHHBIM
YCKOpEHUEM CBOOOJHOro najaeHus. PaBHOMEpHOE IBUKEHHE
TOYKH 1o OKPY>KHOCTH, yrioBas CKOpPOCTb.
[leHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

Kunemaruka aGCcoa0THO TBEPAOIO Tela

Tema 1.2
OCHOBBI IUHAMUKHA

Conep:xaHue y4eOHOro MaTepuaJa:

OcHoBHast 3amaua jguHamMuku. Cmima. Macca. 3aKkOHBI MeXaHMKH
Herorona. Cunsl B mpupone. Cuna TSHKECTH U CHUJIA BCEMHPHOTO
TATOTEHUsl. 3aKOH BCeMHpHOro TsroreHus. llepBas kocmuueckas
CKOpOoCTh. JIBMeHue miaHer W Manblx Tedl COJHEYHOH CHUCTEMBI.
Bec. HeBecomocTb. Cuibl

OK 01
OK 02
OK 04
OK 05
OK 07

ynpyroct. CHuiibl TpeHUs

Tema 1.3

Conep:xxaHue y4eOHOT0 MaTepUAaJa:

15




3aKOHBI COXpPAaHEHHS B
MEXaHHUKE

Nmnynbee Tema. MMmynse cuiibl. 3aKOH COXpaHEHUs] MMITYJIbCA.
PeaktuBHOe naBmkeHue. Mexanuyeckas padoTa U  MOIIHOCTb.
Kunernueckass oueprusa. llorenuumanbHas sHeprus.  3aKoH
COXpaHEHUsS MeXaHHYecKod sHepruu. PaboTa cuibl TSXKECTH U
cwibl  ynpyroctu.  [IpuMeHeHue  3aKOHOB  COXpaHEHUS.
Hcnonp30BaHne 3aKOHOB MEXaHHKHU JJISL 06’b$ICHeHI/I$I ABHNKCHUSA
HC6€CHBIX TSI W I Pa3sBUTUA KOCMHYCCKUX HCCHGI[OBEIHI/Iﬁ,
r'paHulibl IPUMCHHUMOCTHU KJIACCHYECKOM MEXaHUKH

Pa3nea 2. Monekynsipaasi puznka 1 TepMOIHHAMHUKA

20

18

Tema 2.1

OcHOBBI
MOJIEKYJIIPHOKHUHETHYE
CKOH T€OopHUu

Coaep:xanue yueOHOro MaTepuaJia:

OCHOBHbBIE  TIOJIO)KEHUS  MOJIEKYJISIPHO-KUHETHUECKONH  TEOPHH.
Pasmepsl 1 macca MOJEKyl M aTOMOB. BpOyHOBCKOE IBHKEHUE.
Crtpoenue razo00pa3HbIX, JKUJKUX U TBEPABIX Tel. VeanbHblil ras.
JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKOM
Teopuu razoB. Temrieparypa u ee u3MepeHue. AOCONIOTHBIN HYIIb
TeMmriepatypbl.  TepMoaMHaMuuecKass  IIKajla  TEMIEepPaTyphbl.
Temneparypa 3Be3n. CKOpOCTM JBMIJKEHUS MOJIEKYI H HX
U3MEpeHHE. Y paBHEHUE COCTOSIHUS MIeaIbHOro rasa. Mzonpoueccsl
U UX rpaduku. 'a30BbIe 3aKOHBI

JlabopaTopHbie padoThbI:

1. 3yyenne ogHOTO U3 H30MPOLIECCOB

Tema 2.2

OCHOBBI
TEPMOTUHAMUKH

Conep:xaHue yueOHOT0o MaTepuasa:

Buytpennsis sHeprusi. PaGota u Temnonepenada. KonnuectBo
TEIJIOTHL. YpaBHEHWE TeruioBoro OamaHca. IlepBoe Hawano
TepMOJAMHAMUKHA.  AjuabaTHbId  Tiporecc. Brtopoe  Hawano
tepMmoauHamMuku.  TemoBble  asurarenu. KIIJ[  temoBoro
neurarens. OxpaHa Ipupoibl

Tema 2.3

Conep:xxaHnue yueOHOIro MaTepuaJia:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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ArperaTtHblie
COCTOSIHUSI BEILIECTBA U
(hazoBbie

Ucnapenne n konaeHcauus. HachlllleHHBIM Mmap W €ro CBOMCTBA.
OtHOcuTeNbHAs BIAKHOCTH Bo3ayxa. [Ipubopbl miis ompeneneHus
BIIQYKHOCTH BO3yxa. Kumnenue. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS
OT JaBJICHUs. XapaKTEePUCTHKA KHIKOTO COCTOSHHUS BEIIECTBA.
bmwxnuit  nopsgok. IloBepxHocTHOe HatspkeHue. (CMaduBaHUE.

KanwmiapHsele sBiaeHus. XapakTepucTHKa TBEPAOTO

nepexoabl COCTOsIHUS BemecTBa. Kpucramnnueckue u aMopQHbIe Tena
JlaGopaTopHble padoThI: 2 2
2. OmpeneneHue BIAXXKHOCTH BO3/1yXa
KontpoabHnas padora Nel «MonekynsipHast GU3UKa U TEPMOJAUHAMHIKAY 2 2
Pa3nen 3. DiaekTpoanHaAMuKA 18 18 OK 01
Tema 3.1 Conep:xanue yueOHOro MaTepuasa: 2 2 OK 02
DNeKTpUYEeCcKoe moJie — —
DneKTpuuecKue 3apsabl. DJIEMEHTapHbBINM OSJIEKTPUUECKUN 3apsij. OK 03
3akoH coxpaHeHMs 3apsana. 3akoH Kynona. Dnekrpuueckoe moie. OK 04
HanpsbkeHHOCTh anekTpuyeckoro mnois. [IpuHuun cynepno3unuu
noneif. IIpoBogHUKM B 3neKTpUUecKoM Toje. JIM3JIeKTpuku B OK 05
anekTpuueckoM moze. Ilomspuzanus nusnexkTpukoB. [loTeHuman.
PazHOCTh MOTEHNIMANOB. DKBUIMOTEHIMAIBHBIE TTOBEpXHOCTH. CBsI3b OK 07
MEXTY HaIpPsKEHHOCTHIO u Pa3HOCTBIO MTOTEHIINAJIOB
AIIEKTPHUYECKOTO TONA. DIEKTPOeMKOCTh. KoHIeHcaTopsl. DHeprus
3apspKEHHOTO0 KOHIeHcaTopa. [IprMeneHe KOHIeHCaTOpoOB
Tema 3.2 Conep:xanue yueOHOro MaTepuasa: 2 2
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3aKOHEI TOCTOSHHOI'O

VYcnoBusi, HEOOXOMWMBIE [JI1 BO3HUKHOBEHHUS W TOJAJCPKAHUS

TOKa anekTpudeckoro Toka. Cuia Toka. DIEKTPUYECKOE COMPOTUBIICHHE.
3akon Oma juis ydactka nenu. [lapamiensHoe U mocienoBaTeabHOe
COeMHEHNE MPOBOJHUKOB. PaboTa 1 MOIIHOCTH MOCTOSIHHOTO TOKA.
TemnoBoe JIEUCTBUE TOKa 3akoH Ixoyns—IJlenna.
DNEKTPOABUKYILAs CHJIA UCTOYHHMKA TOKa. 3akoH Oma aJis MOJIHOU
enu
JlaGopaTropHbie padoThbI:
5. M3ydeHune 3aKOHOB MOCTIEI0BATEIBHOTO U MapalieIbHOTO
COEIMHEHU TPOBOTHUKOB.
6. U3mepenne D/[C 1 BHYTpEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA
Tema 3.3 Conep:xanue yueOHOIro MaTepuasa:
DNEeKTPUYECKHA DNEeKTPUUECKUN TOK B METaJUIaX, B 3JICKTPOJIMUTAX, T'a3aX, B BAKyyMe.
TOK B Pa3IMYHBIX | DJekTponu3. 3akoH osnekTponuza @Dapazges. Buasl ra3oBbix
cpenax paspsaoB. TepmosnektponHas smuccus. [lmazma. DnekTpudeckuii
TOK B  monympoBogHukax. CoOcTBeHHas W TMpHUMeECHas
npoBoauMocTd. P-n  mepexoxa. [lomynmpoBOJHUKOBBIE TPHOOPHI.
[IpumeHeHue MoMynpoOBOIHUKOB
Tema 3.4 Coaepxanue y4eOHOIo MaTepuaJa:

MarnuTtHoe 1oJe

BexTop nHaykuuu marautHoro noisi. Bzaumopeiicrsue Tokos. Cuina
Awmrepa. [Ipumenenue cuiibl Amnepa. MaruutHeii notok. Jlelicteue
MarHMTHOTO TOJs Ha JABWXKymmica 3apan. Cuna JlopeHna.
IIpumenenne cuibl JlopeHma. MarnuTHele CBOMCTBAa BELIECTBA.
CostHeuHast akTUBHOCTb U €€ BAMSIHUE Ha 3eMiTt0. MaruutHele Oypu

Tema 3.5

Conep:xaHue y4eOHOT0 MaTepHAaJa:
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DJIEKTPOMarHuTH
ast ”HAYKIUS

SIBrieHME HNEKTPOMArHUTHOM HHAYKIHUH. 3aKOH 3JIEKTPOMArHUTHOU
unaykiuu. [IpaBuno Jlenna. BuxpeBoe snektpuueckoe noje. IJC
WHIYKIUHA B JABMXKYILIUXCS MPOBOJHUKAX. SIBI€HHE CAMOMHAYKIIMH.
NHayKTUBHOCTD. DHeprus MarHUTHOTO oJis TOKa.
DNEeKTPOMarHuTHOE 1OJIe

JlabopaTopHble padoThI:

5. N3ydeHue sBieHUA dJIEKTPOMArHuTHON MHIYKIIUU

KonTpoabHass padora Ne2 «DyekTpuueckoe moJie. 3aKkOHbl TOCTOSTHHOTO TOKa. MarHuTHoe

I10JIC. :‘)HGKTpOMaFHI/ITHaH HHAYKIOUS

Pazgea 4. Kosie0anus 1 BOJHBI

Tema 4.1 Conep:xanue y4eOHOro MaTepuasa:
Mexanuueckue
I"apmonmnueckue konebanus. CBOOOIHBIE MEXaHUYECKHE KOJICOaHUsI.
KoseOaHus u
BOJHEL [IpeBpamenrie  SHEpruM  NpU  KOJIeOATEIHHOM  JBUIKCHUHU.
Maremarnueckuii MasTHUK. [IpyXKHMHHBIM MasATHHUK. BBIHYXIEHHBIE
MexaHudeckue kojebanus. Pezonanc.
ITonepednsle ¥ MPOIOJILHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHBI.
3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €r0 IIPUMEHEHUE
Tema 4.2 Coaep:xanue yueOHOro Mmarepmuasa:

OK 01
OK 02
OK 04
OK 05
OK 07
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DJIEKTPOMAarHuTHbHIE
KoJ1e0aHus U BOJIHBI

CBoboaHbIe AreKTpoMarHuTHele kojeOanus. [IpeBpamienne sneprun
B KoyiebaTenbHOM KOHType. [lepron CBOOOMHBIX AIEKTPUUYECKUX
kosebanuii. @opmyna TomcoHna. 3aryxarouiye 3JIEKTPOMArHUTHBIC
KoJIeOaHusl. By eHHbIe AIIEKTPUYECKUE KoJIeOaHusI.
Ilepemennbiii Tok. Pe3onanc B aiekTpuyeckoil menu. ['eneparop
nepeMeHHoro Ttoka. Tpancdopmartopsl. [lomyuenue, nepemaua u
pacrnpezeneHue 3JIEKTPOIHEPTUH.

JJEKTPOMarHuTHbIE BOJHBL. (CBONCTBA 3JEKTPOMArHUTHBIX BOJIH.
OTKpBITHIN KoJIeOaTenbHbli KOHTYp. OmnbiThl I'. I'epua. M3o0perenue
pamuo A.C. IlomoBeim. Ilonsitue o paguocBsizu. IlpuHnun
paauocsssy. [IpumeHeHne a1eKTpOMarHuTHEIX BOJH

Pazgen 5. OnTuka

10

10

Tema 5.1
IIpupona ceera

Conep:xanue y4eOHOro MaTepuaJa:

Toueunsiii ucToyHuK cBeTa. CKOPOCTH pPAaCHpPOCTPAHEHUS CBETA.
3aKOHBI OTpakKeHMsI M npenomieHus csera. I[Ipunuun [rolirenca.
Conneunsle W JyHHble 3aTMeHus. llomHoe oTpaxenue. JIMH3BIL.
[Toctpoenne wuzoOpaxkeHus B auH3aX. Dopmyna TOHKON JHMH3BI.
VBenuuenue nuH3blL. [71a3 kak ontuyeckas cuctema. OnTuUyeckue
npubopsl. Teneckornbl

JlabopaTopHble padoThI:

6. Omnpenenenne mokasaresst MPeJIOMIICHUS CTEKIIa

Tema 5.2

Conep:xaHue y4eGHOro MaTepuaJia:

OK 01
OK 02

OK 04
OK 05
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BoHoBEIE cBOlicTBa
cBeTa

Nutepdepeniius  cBeta.  KOrepeHTHOCTh  CBETOBBIX  JIy4eH.
Nutepdepentius B TOHKMX  IwieHKax. Kombma  HeroToHa.
Hcnons3oBanue wHTEpPEpPEHIUH B Hayke W TexHuke. Judpakuus
ceera. Judpaknus Ha menM B MAapaJUIETbHBIX  JTyYax.
Judpakumonnas pemerka. [lomspuzanus MONEpPeYHBIX  BOJIH.
[Tonspuzanuss cBera. Ilomspounsl. Jlucnepcuss cBeta. Buabl
m3nydyeHul. Bugel crektpoB. CnekTpel ucmyckaHus. CHEKTpbI
noryomenus. CrnexkrpanbHblid aHanu3. CreKTpalibHbIE KIacChl 3BE3/I.
VYabTpaduoneroBoe  u3nydenue. MHPpakpacHoe — U3ITy4YEHHE.
PentrenoBckue myuu.

Wx npupona u coiictsa. [1Ikana 3j1eKTpOMarHUTHBIX U3JIy4eHUI

JlabopaTopHble padoThI:

7. OnpenesneHue JUINHBI CBETOBO BOJIHBI C TOMOIIBIO
TU(PPAKINOHHON PEIIETKH

KonTtpouabHas pad6ora Ne 3 «Konebanus v BoaHbI. OnITHKA

Tema 5.3

CrneuunanbHas Teopus

OTHOCUTCIBHOCTHU

JIBmkeHne co  ckopocTero  cBera. [loctymarel  Teopum
OTHOCUTENIBHOCTH M CJEJICTBUS M3 HUX. VIHBapHMaHTHOCTH
MOJyJII CKOPOCTH CBETa B Bakyyme. OHeprusi mokos. CBs3b
MacCbl U JHEPrud  CBOOOAHOM  YaCTHIBL.  DJIIEMEHTHI
PENATUBUCTCKON AUHAMUKH

Pa3nen 6. KBantoBas puzuka

10

Tema 6.1

KBauroBas
ONTHKA

Conep:xaHue y4eGHOro MaTepuaJia:

KBanToBas runoresa [Inanka. TemnoBoe u3iydeHue.
Kopnyckynsipao-BonnoBoi ayanusm. @oronsl. ['unoresa ae bpoiins
O BOJIHOBBIX CBOMCTBAxX yacTtull. /[aBieHue ceera. XMMHUECKOE
neiicreue cBera. OnbiTel [1.H. Jle6enesa u H.W. BaBuiona.

OK 01
OK 02
OK 04
OK 05
OK 07
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dororddext. YpaBuenue DiiHmTeriHa 11 poTtodrddexra.
[Tpumenenue pororddexra

Tema 6.2

dusuka atoma u
aTOMHOTO si/ipa

Conep:xanue yueOHOro MaTepuasa:

PasButne B3rIA10B Ha cTpoeHue BemiecTBa. Mojenu cTpoeHus
aToMHOTO snpa. SnepHas monens atoma. OmbiTel D. Pesepdopna.
Mogens aroma Bonopoaa no H. bopy. KBanToBbie noctynarsl bopa.
Jlazeppl. PaamoakTUBHOCTh. 3aKOH PaJMOAKTHBHOTO pacmaja.
PamuoaktuBubie  mpeBpamieHus.  CrnocoObl  HaOMOAEHUS U
peructpanuu 3apsDKeHHbIX  4dacTull. CTpoeHue aTroOMHOro sjpa.
HedexT macchl, PHEprus CBSI3M U YCTOWYMBOCTH ATOMHBIX SIIEP.
Snepuble peakiuu. SnepHas sHepreTHka. JHEPreTHUECKUN BBIXO]
ANEpHBIX peakiui. lVcKycCcTBeHHass pPaaMOaKTHBHOCTb. JleneHue
Tsokenslx saep. llenmnas sgepHas peakuus. Ympamisemas UenHas
peakuus. SnepHsiii peaktop. TepMosAepHbIA CUHTE3. DHEPrus 3BE3/1.
[lonyyeHue paguoOakTUBHBIX H30TONOB M UX IPUMEHEHUE.
bruonoruueckoe JeNCTBHE PaaOAKTUBHBIX U3ITy4EeHU.
DJIEMEHTapHBIE YaCTULIBI

Konrtponsnas padora Ne 4 «KBanroBas pusuka»

Pa3nen 7. Ctpoenue Beenennoii OK 01
Tema 7.1 Cojep:xanue yueOHOro MaTepuaa: OK 02
Crpoenue ConHeuHon OK 03
ConHeuHas cucTeMa: IJIaHEThl U Majble Tena, cucreMa 3emusi—JlyHa
CHUCTEMBI
Tema 7.2 DOpomonus | CoaepxxaHue y4eOHOro MaTepuasa: OK 04
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Bcenennoin Ctpoenue u 3Bomonus Conria u 38831. Kitaccudukanmst 38E31.
3BE3/bI U UCTOYHUKYU UX YHEPIHUH.

FaHaKTI/IKa. COBpCMeHHble HpCIICTaBJIeHI/ISI 0 CTpOCHI/II/I U 3BOJIOIINHU
Bcenennon

OK 05
OK 07

JlabopaTopHble padoThI: 2
8. M3y4yeHue KapThl 3B€3IHOTO HEOa 2
78 70
HUTOI'O:
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM M CHUIIIHHbI 78
Jlexuus 8
CamocrosiTesibHas padoTa 70
1

IMpomeskyTouHasi arTectamust ( 1uddepeHIIMPOBAHHBIN 3a4€T)
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3. YCJIOBUA PEAJIN3AIIMA TPOTPAMMBI YUEBHOM TV CHUIIIMHBI

3.1. Jlns peanmu3auuu MporpaMMbl y4eOHON IUCIHMIUIMHBL JIOJDKHBI OBITh MPEIyCMOTPEHBI
CJIEIyIOIINE CIIEIUAIbHbBIC TOMEIICHHUS:

KabuneT ¢u3uku, OCHAIICHHBIH 000pyI0BaHUEM:

- KJIaCCHasi J0CKa, pa60qee MECTO IIpEnogaBaTciisi, Y4CHUYCCKUEC CTOJIbI, CTYJIbsA

- HaTJISIHBIC TOCOOMS (KOMIUICKTHI yU4eOHBIX TaOJIHII, CTCHIOB, CXEM, TJIAKATOR)

o krwbdPE

~

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

[udposas nabopaTopus 1mo GU3UKE IS YIUTEIS;

Ludposas nabopaTopus 1o Gpu3uKe 1 yICHUKA;

Becbl TexHUYECKHE C pa3HOBECAMU;

KomrutekT 115 1abopaTopHOTO MPAKTHKYMA MO ONITUKE;

KomrmutexT 1151 1abopaToOpHOTro MpakTUKyMa [0 MEXaHUKE;

Kommiekt ans  nabopaTopHOro MpakTUKymMa 1O  MOJEKYIspHOH  ¢dusuke u
TEPMOJIMHAMUKY;

KomruiekT nist 1abopaTopHOTO MIPaKTUKYMa IO 3JIEKTPUUECTBY (C T€éHEepaToOpoOM);
KommuiekT ans usydenusi BO30OHOBIISIEMBIX UCTOYHHKOB YHEPTHH (COIHEYHOI, BETPOBOI
SHEpPruu, OMo-, MEXaHUYECKOU U TEPMORIIEKTPUIECKON IHEPTETUKH );
AmnepMmeTp J1ab0paTOPHBIA;

Bonbr™meTp nabopaTopHblii;

Konopumerp ¢ Habopom KaJopuMETPUUECKUX TET,

TepmomeTp abopaTopHBIiA;

KoMmruiekT s u3ydeHHsT OCHOB MEXAaHHMKH, ITHEBMATHKA U  BO300HOBIISIEMBIX
HMCTOYHHKOB SHEPTUU;

bapomerp-anepoun;

biiox nmuTaHus perynupyemslii;

Be6-xamepa Ha MOJBUKHOM IITATHUBE;

Buneokamepa a1 paboThl C ONTHYECKUME PUOOPAMH;

I'eneparop 3ByKOBOM;

['urpometp (icuxpomerp);

['py3 HaOOpHBIii;

JuHaMoMeTp 1eMOHCTpalMOHHBIN;

KomruiekT mocypl A€MOHCTPAIIMOHHOMN C IPUHAIICKHOCTIMH;

MaHOMeETp KUAKOCTHOM JEMOHCTPALIMOHHBIN;

Metp n1eMOHCTpPalIMOHHBIH;

MuKpOCKOI 1EMOHCTPALMOHHBIN;

Hacoc BakyymubIi1 KomoBckoro;

CTOonuk noabeMHbIH;

[[ITaTuB TEMOHCTPAITMOHHBIN (PUZUUECKHIA;

ONEeKTPOIUINTKA;

HaGop neMoHCTpallMOHHBIN TT0 MEXaHUYECKHUM SIBJICHUSIM;

Habop nemoHCTpaniMOHHBIN IO TMHAMHUKE BPAIIaTeIbHOTO JTBUKEHUS,

Habop neMoHCTpaIrimoHHbIN 0 MEXaHUYECKUM KOJICOaHHSIM;

Habop nemoHCTpaniMOHHBIN BOJTHOBBIX SIBJICHUM;

Benepko Apxumena;

MasaTtank Maxkcsenna;

Habop ten paBHOrO 00BEMA;
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37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
o1,
52.
53.
54.
55.

56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

Habop Ten paBHOIi Macchl;

[Tpubop 1 nEeMOHCTpalMK aTMOC(EPHOTO 1aBICHUS;

[Tpu3ma, HAKJIOHSIOLIASICSL C OTBECOM;

Pbryar neMOHCTpallMOHHBINH;

Cocysl cOOOIArOIIHNECS;

CrakaH OTJIMBHON JEMOHCTPAllMOHHBIN;

TpyOxa HproToHa;

[ITap ITackans;

Habop neMoHCTpalimOHHBIN 0 MOJISKYJISIPHOU (PH3UKE U TETLIOBBIM SIBIICHUSIM;
Habop neMoHCTpaliMoHHBIH 110 Ta30BbIM 3aKOHAM;

Habop xanmiispos;

TpyOka 1151 AEeMOHCTpAIMK KOHBEKIIUU B KUJKOCTH;

[{unuHapbl CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ konbIOM;

BBICOKOBOIBTHBIN HCTOYHUK;

I'eneparop Ban-ne-I'paada;

Jlozumerp;

KamepToHbl Ha pe30HAHCHBIX SIIHKAX;

Kommiekt npubopoB W NPUHAAIEKHOCTEM A JEMOHCTpAallMM  CBOWCTB
3JIEKTPOMAarHUTHBIX BOJIH;

KomruiekT mpuGopoB 1yist U3ydeHusl MPUHIIUIIOB PAAUONIpUEMa U paJroIepeayu;
KomuiekT npoBooB;

Maruaut nyroodpasHblii;

Marsur noysiocoBoM J€MOHCTPALIMOHHBIH;

MarmuHa snektpodopHasi;

MasaTHHK IEKTPOCTaTUYECKNH;

Ha6op no n3yueHnto MarHUTHOTO TIOJIst 3eMJITH;

Habop neMoHCTpaimoHHBIN 110 MATHUTHOMY TIOJTFO KOJIBIIEBBIX TOKOB;
HabGop neMoHCTpaIoHHBIH 10 MOTYITPOBOAHUKAM;

Habop neMoHCTpalimoHHBIN 1O TTOCTOSSHHOMY TOKY;

HabGop neMoHCTpaIoHHBIH 10 3JIEKTPHYECKOMY TOKY B BaKyyMe;
Habop neMoHCTpaimoHHBIN TTO 3JIEKTPOJMHAMUKE;

Habop nns neMoHCTpanuu MarHUTHBIX TOJEH;

Habop 1151 neMoHCTpanuu 3MeKTpUUEeCKUX MOJIei;
Tpancdopmarop ydeOHBINH;

ITamouka cTeKIIHHAST,

[Tanouka >00HUTOBAS;

[Tpu6op Jlenmna;

Crtpenku MarHWTHBIE Ha IITaTUBAX;

CynTaH 3J1€KTPOCTaTUYECKU;

[IITaTuBBI U30IUPYIOIIHE;

DIEKTPOMAarHuT pa30opHBIN;

Habop neMOHCTpaliMOHHBIN IO T€OMETPHUIECKOM OITHKE;

Habop nemMoHCTpalroHHBIH 110 BOJTHOBOW OITHKE;

CHeKTpOCKON NBYXTPYOHBIH;
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81.
82.
83.
84.

86

Habop cnexTpanbHbIX TPyOOK ¢ HCTOUHUKOM MUTAHUS;

YcranoBka 11s uzydeHus hporodddekra,

Habop nemoncTpanmonHsslil no nocrosiHHoi Ilnanka;

KoMmmuiekT HarisgHeix MmocoOud Al MOCTOSHHOTO Hcmoib3oBaHus; 85. KommuiekT
MOPTPETOB 11 0HOPMIICHHS KaOUHETA;

. KoMmiekT 1eMOHCTpaiMoHHBIX YUeOHbIX TaOIHII.

3.2. UupopmannoHHOe o0ecniedeHre peaju3auuu NporpaMmbl

3.2.1. [leuaTHbIe U3TAHUA
1.

Bacunbes, A. A. ®wuszuka. ba3ossiii ypoBeHb: 10—11 Kiaccel : y4eOHUK ISl CPETHETO
obmiero oopazoBanus / A. A. Bacunbes, B. E. ®enopos, JI. [[. XpamoB. — 2-¢ u31., HCIIP. U
non. — Mocksa : MznarensctBo IOpaiit, 2023. — 211 c. — (O0meo0pa3oBaTenbHBIN
muki). — ISBN 978-5-534-16086-4. — Tekcr : snextponHblii // OOpa3oBaTenbHas
wiatgopma tOpaiit [caiit]. — URL: https://urait.ru/bcode/530393

Uzeprun, O. T. ®dusuka: yueOnuk ans 11 ximacca o0meoOpa3oBaTENbHBIX OpPTraHU3AIMMA.

bazoBsiit ypoBens : yueonuk / J. T. Uzeprun. - Mocksa : OOO "Pycckoe cinoBo-y4ueOHUK",
2021.

I'enpenmreiin JI.O., ux FO.U. mox pen. Opnosa B.A. ®usuka 10 knacc (0a30BbIi ypOBEHB)
M., Muaemo3uHa, 2022
I'enpenmreiin JI.O., Iux FO.U. mox pen. Opnosa B.A. ®usuka 11 knacc (0a30BbIi ypOBEHB)
M., Muemo3una, 2022

4. KOHTPOJIb 1 OLIEHKA PE3YJILbTATOB OCBOEHHUS YUEBHOM
TV CHMUILIAHBI

Koa u HaumMeHoBaHue Paznena/Tema Tun oeHoYHBIX
¢popMupyembIx MeponpUusTHIA
KOMIIeTeHIMH

OK 01. Beibupats criocoOsI Paspgen 1. Temsr 1.1.,1.2, 1.3

pencHus 3a1aqd } Paspen 2. Temsr1 2.1.,2.2., } (bpoHTATBHBIH OMPOC; -
npoeCcCHOHATLHOM 2.3. Paznmen 3. Temnr 3.1., Sor:
JIEeSITENLHOCTH IPUMEHUTENBHO | 3.2, 3.3., 3.4., 3.5. OICHKa KOHTPOJBHBIX PabOT,
K pa3IU4YHbIM KOHTEKCTaM Paznen 4. Tems1 4.1., 4.2. - HaOJII0ICHUE 32 XO10M
Pazmen 5. Temsr 5.1., 5.2., BBITIOJTHEHHUS JTAOOPATOPHBIX
5.3. Pasnen 6. Temsl 6.1., 6.2.| PabOT; - OLIEHKA BBIITOJIHEHHS
Pasnen 7. Temur 7.1, 7.2 n1abopaTOPHBIX PadoT; -

- YCTHBIN OIIPOC;
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OK 02. cnons3oBaTh
COBpPEMEHHBIE CPEACTBA
MOMCKA, aHaJIHM3a U
MHTEepHpeTanuyu HHPOpMaLuu
UUH(POPMALIMOHHBIE
TEXHOJIOTUH IS BBITIOJTHEHUS
3a7a4 mpogecCHOHATLHOM
IEATeIbHOCTH

Pazgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2.,
2.3. Pazgen 3. Temnr 3.1.,
3.2.,3.3.,34.,35.

Pazgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2.,
5.3.

Pazgen 6. Temnr 6.1.,

6.2.

Pazgen 7. Temnr 7.1, 7.2

OK 03. Ilinanuposatb u
pean30BbIBATH
coOCTBEHHOE
npodeCCHOHATFHOE U
JMYHOCTHOE Pa3BUTHE,
HPEANPUHUMATEIBCKYIO
JeATEIILHOCTD B
npodeccuoHaIbHOHI cdepe,
UCII0JIb30BaTh 3HAHUS 110
(UHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CHUTYaIUsIX

Pazgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2.,
2.3. Pazgen 3. Temnr 3.1.,
3.2.,,3.3.,34.,35.

Pazgen 7. Temnr 7.1, 7.2

OK 04. O¢ddexTrBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaH/1e

Pazpgen 1. Temsr 1.1.,1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2.,
2.3. Paznmen 3. Temnr 3.1.,
3.2.,,3.3.,34.,35.

Pasnen 4. Temrr 4.1., 4.2.

OIICHKA MPAaKTHYECKUX paboT
(penIeHHs KaueCTBEHHBIX,
pacueTHBIX 3aja4);

= OIICHKA TECTOBLIX
3aJJaHuH;

- HaOJII0IEHUE 32 X0JI0M
BBITIOJIHCHU A
WHMBUIYAIBHBIX MPOCKTOB U
OIIEHKA BBINTOJHEHHBIX

MIPOEKTOB;
- OIICHKA BBITTOJIHEHUS
JIOMAIITHUX

CaMOCTOSITENIbHBIX PaboT;

- HaOJII0/ICHUE UOIICHKA
peLIeHHs Keic-3a1ay; -
HaOJIOZICHUE U OlIEHKA
JIEJIOBOU HUIPBI;

- HuddepennrpoBaHHbIN
3a4yeT

Paszgen 5. Temnr 5.1., 5.2.,
5.3. Paznen 6. Temnl 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 05. OcyuiecTBisiTh yCTHYIO
Y TIMCEMEHHYIO
KOMMYHHUKAITHIO Ha
TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit ®eneparuu ¢
y4eTOM 0COOCHHOCTEH
COITMAITEHOTO U KYJIBTYPHOTO
KOHTEKCTa

Pasgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2.,
2.3. Pazgen 3. Temnr 3.1.,
3.2.,,3.3.,34.,35.

Pazgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2.,
5.3. Pa3gen 6. Temrr 6.1., 6.2.
Pasnen 7. Temur 7.1, 7.2
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OK 07. CopneiicTtBOBaTh
COXPaHEHHUIO OKPYKAIOIICH
Cpenbl,

pecypcocOEpeKeHHUIO,
MIPUMEHSATH 3HAHUS 00
HW3MEHEHHUHU KIUMaTa,
MIPUHITUTIBEI OEPEKITHBOTO
MPOU3BOJICTBA, Y3 (HEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX
CUTYaIHIX

Pasgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2.,
2.3. Pazgen 3. Temnr 3.1.,
3.2.,,3.3.,34.,35.

Pazgen 4. Temn1 4.1., 4.2.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2
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