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1. OGmas xapakTepucTuKa paboyeil mporpaMmMbl 001e00pa3oBaTEIbHON ANUCIUILTHHBI

1.1. MecTo TUCHMIUIMHBI B CTPYKTYPE OCHOBHOM 00pa30BaTeIbHOM MPOTrPaMMBbI:

Ob6meoOpa3oBatenbHas  aucuuiinHa — «®Dusuka»  gBIsgeTCs  00S3aTeIbHOW  YacThIO
o0mieo0pa3oBaTenpHOr0 MUKIA 00pa3zoBaTelibHON mporpammel B cootrBerctBuu ¢ ®I'OC CIIO mo
crenransHocTH 09.02.09 Beb-pa3paboTka.

1.2. llenu 1 muiaHupyembie pe3yJIbTaTbl OCBOCHUS JTUCIIUIIIINHBI
1.2.1. Lenu qucCUMUIUIMHBI

CognepkaHre TporpamMmbl  00IIe00pa3oBaTebHON MUCHMIUIMHBI DU3KMKa HANpaBiIeHO Ha
JOCTH>KCHHE CIICIYIOIINX LIeeH:

- (opmupoBaHue y OOYyYarOIIUXCS YBEPEHHOCTH B I[EHHOCTH OOpa30BaHUs, 3HAYMMOCTH
(GU3HYECKUX 3HAHWUN I COBPEMEHHOT'O KBATU(UIIMPOBAHHOTO CIICIUAIKNCTA TPU OCYIIECTBICHUH
ero npo¢eCCUOHAITBHON JeATEILHOCTH;

- (opMmupoBaHUE €CTECTBEHHO-HAYYHON IPAMOTHOCTH;

- OBIaJcHUE CcHenudUUecKor CcUCTeMON (U3MYECKUX TOHITHH, TEPMHUHOJIOTHEH U
CHMBOJIUKOM;

- OCBOCHHE OCHOBHBIX (DM3NYECKUX TCOPHUI, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIaJICHUE OCHOBHBIMH METOJIaMU HAYYHOTO IIO3HAHUS TIPUPO/IBI, HCIIOIB3YEMBIMHU B (DU3HKE
(HabiroieHHe, ONMcaHue, U3MEpPEHNE, BEIIBUKEHUE THITIOTE3, POBEACHUE YKCIIEPUMEHTA);

- OBJIAJICHUE YMEHUSIMU OOpalaThIBaTh JaHHBIE SKCIEPUMEHTA, OOBSCHATH IOITYYCHHBIC
pe3ynbTaThl, yCTAHABIMBATh 3aBUCUMOCTH MEXAYy (PU3NYECKUMHU BEIUYMHAMH B HaOJI0JAaeMOM
SIBJICHUU, JIeJIaTh BHIBOBI;

- opmupoBanue ymeHus pemarsh GU3NYeCcKUe 3a1a4u pa3HbIX YPOBHEH CII0KHOCTH;

- pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mporecce MPUOOPETCHHUS 3HAHWK C WCIOJIb30BAaHUEM pPa3JIMYHBIX HMCTOYHUKOB HH(POPMAIMH H
COBPEMEHHBIX HWH(MOPMAIMOHHBIX TEXHOJOTHH; yMEHUH (OpMyIUpoBaTh © OOOCHOBBIBATH
COOCTBEHHYIO MO3UIMIO 0 OTHONICHHIO K (u3mueckod HH(OpMammu, MoixydaeMoil U3 paszHbIX
HCTOYHUKOB;

- BOCITUTaHHUE YyBCTBA TOPJIOCTH 32 POCCUNCKYIO (PUZUYECKYIO HAYKY.

1.2.2. [Inanupyemble pe3ylbTaThl OCBOCHHUS 00I1€00pa3oBaTeNbHON NUCIUIUIMHBI « DU3HKa) B
cootBetcTBUU ¢ ®I'OC CIIO 1 Ha ocroBe ®I'OC COO.

O6mue kommnereHmu u npodeccruonanbuble komneTeHnuun OI'OC CIIO B cooTHeceHHH C
JTUYHOCTHBIMU, METANpPEIMETHBIMA M TPEAMETHBIMH pe3yibTaTaMu OO0ydeHHs] 0a30BOTO YpPOBHS
®I'OC COO npexncraBieHbl B Ta0IUIIE:



Konx u HanmeHoBauue
bopmMupyeMbIX
KOMIIETEHIINH

HJ'IaHI/IpyeMHe PE3YyIbTAaThl OCBOCHUA TUCHUIIJIMHBL

Oo6mwme

JucuunnuHapHbie

OK 01. Beibupats
CIOCOOBI PeIICHUs
3amad
npodeccnoHaTBEHOMI
JESTEITbHOCTH
NPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

JIMYHOCTHBIE PE3yJbTaThl JIOJDKHBI OTpPakaTb B YacTH
TPYAOBOTO BOCIIUTAHUS:

- TOTOBHOCTb K TPYAY, OCO3HAaHWE IICHHOCTH MacCTepCTBa,
TPYAOIO0HE;

- TOTOBHOCTH K aKTUBHOM JIE€ITENHLHOCTH TEXHOIOTHUECKOM
u COIATILHOM HATPaBJICHHOCTH, CIIOCOOHOCTh
HHHUIUUPOBATH, IUTAHUPOBaTh M CaAMOCTOSITCIIBHO
BBITIOJTHSATH TAKYIO JESATCIBHOCTD;

- HMHTEpPEeC K pasnu4HbIM cdepaM TpodhecCHOHATBHOM
JIEATEIILHOCTH,

- TOTOBHOCTb M CTIOCOOHOCTH K 00pa30BaHHUIO

1 caM000pa30BaHUIO HA MPOTSHKCHUH BCEl )KH3HHU;
MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnageHue YHUBEPCAIbHBIMU y4eOHBIMU
[M03HABATEILHLIMU JCHCTBUSIMM:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

CaMOCTOSITENTLHO  (POPMYJIUPOBATh M aKTyaJHU3UPOBATH
npo0OyieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABIMBATh
CYIISCTBCHHBI MPHW3HAK WM OCHOBAHWSI JIJISI CPaBHCHUS,
knaccupukanud W 000OIIeHUs; OMpeNeNaTh  LelH
NEeSATEILHOCTH, 33]IaBaTh MapaMeTPhl H KPUTEPHH

WX  JOCTH)KCHHS,  BBISIBIATH  3aKOHOMEPHOCTH  H
MIPOTUBOPEUHS

B PacCMaTPUBAEMBIX SBICHHSIX

0) 0a30BbBIE UCCIIEIOBATEIbCKUE ACHCTBUS:

- BIAJeTh HaBBIKAMU Yy4eOHO-UCCIIEIOBATENLCKONH W
MPOCKTHON  JICATETLHOCTH,  HAaBBIKAMH  pPa3peIICHHS
npobiuem;

- BBISIBJIATH
aKTyalTu3UpPOBAThH

MPUYUHHO-CJIEICTBEHHBIE
3a7a4y, BBIIBHUIATh

CBSI3U W
THIIOTE3y  ee

ITP6 1. ChopmMupoBaHHOCTH MPEJACTABICHUN O POJIH

U MecTe (HU3UKM U aCTPOHOMHUHM B COBPEMEHHOW HAay4yHOW KapTHHE
MHpa, 0 CUCTEMOOOpa3yrolLel ponu pU3nKu

B Pa3BUTHUH €CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH,
0 BKJIaJIe POCCUHCKUX U 3apyOEKHBIX YUYEHbIX-(DU3UKOB B Pa3BUTHE
HAyK{; TMOHUMaHuEe (DU3NYECKON CYITHOCTH HAOIIOAAEMBIX SIBICHHUN
MHUKpPOMHPA, MAKPOMHUPA U METaMUpPa; IOHUMaHUE POJIK aCTPOHOMHUU
B IPAaKTHUYECKON JEeATENbHOCTH 4YEJIOBEKA M JajbHEHIlIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHUH, POJIH (HUUKH

B (OpPMHpPOBAHUU Kpyro3opa M (yHKIHMOHAIBHOW TI'PaMOTHOCTU
YeJI0BEeKa JJIsl PELEeHUs IPAaKTUUECKUX 3aau;

ITP6 2. CdopMupoBaHHOCTb YMEHHUH pacro3HaBaTh (hU3HYECKHE
SIBJICHHS (TIPOIIECCHI) U OOBACHSTH

MX Ha OCHOBE U3YYEHHBIX 3aKOHOB, PABHOMEPHOE

U PaBHOYCKOpPEHHOE MpPSIMOJIMHEIHOE ABM)KEHHE, CBOOOIHOE MaJIleHue
Tel, ABW)KEHHE IO OKPY)KHOCTH, WHEpLMs, B3aUMOJECHCTBUE TeEl,
Kosie0aTebHOE IBUKEHHE, pE30HAHC, BOJIHOBOE JIBUKEHUE; MU Dy3us,
OpOYHOBCKOE JBM)KCHHME, CTPOCHHME JKUAKOCTEH U TBEpIbIX Tell,
U3MEHEHHE o0beMa Tell MpH HarpeBaHUM (OXJIaXJEHUH), TEIJIOBOE
paBHOBECHE, UCIIAPEHHE, KOHJAEHCALVs], UIABJICHUE, KPUCTAJUIN3aLNs,
KHUIIEHUE, BIQYKHOCTh BO3/lyXa, CBA3b Cpe/lHEN KMHETHUECKON SHEPTruu
TEIUIOBOTO JIBUXKEHUS MOJIEKYJ C aOCOJIOTHOH TeMmmepaTypoil,
MOBBILICHHUE JTaBJICHU ra3a P €ro HarpeBaHuu

B 3aKpBITOM COCYZE, CBSI3b MEXJy IapaMeTpaMu COCTOSHHUS raza B
U30Mpoleccax; dJJEeKTpU3aluusi Ted, B3aUMOJACHCTBHE  3apsjioB,
HarpeBaHUWE€ INPOBOJHMKA C TOKOM, B3aUMOJEHCTBUE MAarHUTOB,
AIIEKTPOMAarHuTHAs MHIYKIMS, JeiCTBHE MAarHUTHOTO MOl Ha
IIPOBOJHMK C TOKOM

U IBUXKYIIMNCS 3aps], IEKTPOMarHUTHbIE KOJIeOaHus

U BOJIHBI, NPSIMOJIMHEWHOE pacCHpOCTPAHEHUE CBETA, OTPAKEHUE,
npesioMJieHue, nHTephepeHIus, mudpaxius




peIIeHNs, HaXOAUTh aPTYMEHTHI JIJIs JIOKAa3aTeIbCTBA CBOUX
YTBEPXKICHUIA, 33]]aBaTh MAPAMETPhl U KPUTEPHUH PEIICHUS;
- aHAJM3MPOBATh IOJYYCHHBIC B XOJE PCIICHHS 3a1auu
pe3yNbTaThl, KPUTUYECKU OIICHUBATh HMX JIOCTOBEPHOCTH,
MIPOrHO3UPOBATh U3MECHEHHUE B HOBBIX YCJIOBHSIX;

- yMeTh TMEPEHOCUTh 3HAHHWS B T[O3HABATEIBHYIO U
MPAKTUYECKYIO YaCTH KU3HEACATCIBHOCTH,

- YMETh MHTETPHPOBATh 3HAHUS W3 PA3HBIX MPEIMETHBIX
obacTei;

- BBIIBUTATh HOBBIC WJIEH, NpeIaraTh OPUTHHAJILHBIC
MOJIXO/IbI K PEIICHUS;

- MPOSIBIIATh  CIIOCOOHOCTh WX  WCIIOJB30BAaHUS B
MO3HABATCIILHON M COIMAIbHOM MPaKTHUKE

U MOJISIpU3aLMsl CBeTa, AUCIEepCus CBeTa; (OTOIEKTPUIECKUN Y3PPeKT,
CBETOBOE [IaBJICHUE, BO3HUKHOBEHHME JIMHEHMYATOro CIIEKTpa aroma
BOZOPOJa, ECTECTBEHHAs! U UCKYCCTBEHHAs! paJUOAKTUBHOCTB;

[1P6 3. Bnanenue oCHOBOMONAralOMUMH (PU3MUECKUMH MOHATUSAMH U
BEJIMYUHAMU, XapaKTepPU3yIOIIUMU buznyeckue IIPOLIECCHI
(CBSI3aHHBIMM C MEXAHMYECKUM JIBUKEHUEM, B3aUMOJAECUCTBUEM TeEll,
MEXaHUYECKUMHU KOJEeOaHMSMM U BOJHAMHU; aTOMHO-MOJEKYJISIPHBIM
CTPOCHHMEM BEILIECTBA, TEILNIOBBIMHU IPOLECCAMHU; IJIEKTPUYECKUM U
MarHUTHBIM [OJISIMH, JJIEKTPUYECKUM TOKOM, 3JIEKTPOMAarHUTHBIMU
KOoJeOaHUsAMU U BOJIHAMH; OINTUYECKHUMH SIBJICHUSIMHU; KBAHTOBBIMU
SBJICHUSIMU, CTPOEHUEM aTOMa M aTOMHOTO s1JIpa, PaJOaKTUBHOCTBIO);
BIJIQJICHUE OCHOBOIIOJATAIOIIMMU ACTPOHOMHUYECKUMH ITOHATHUSMH,
MO3BOJIAIOIIMMHY  XapaKTEpU30BaTh IIPOLECCHI, IMPOUCXOIALIME Ha
3B€3/1aX, B 3BE3HBIX CUCTEMAX,

B MEXTaJJaKTHUECKOW cpejie; JBHXKEHHE HEOECHBIX Tell, 3BOJIIOLHUIO
3Be3] 1 Beenennoii;

ITP6 4. Bnanenue 3aKOHOMEPHOCTSIMU, 3aKOHAMU

Y TeopusIMU (3aKoH BceMupHoro Tsrotenus, 1, I u 11l 3akonsr HetoToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOM DHHEPIrUH, 3aKOH COXpaHEHUs
UMITyJIbCa, TMPUHLUII CYNEPHO3ULMKA CHJI, IPUHIUI PaBHOIIPABHOCTH
MHEPLUUAIBHBIX CHCTEM OTCUYETA; MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHHUS BEILECTBA, Fa30BbIE 3aKOHBI, IEPBBIN 3aKOH TEPMOJIUHAMUKHY;
3aKOH COXpaHEHMUs ANEKTPUUYECKOro 3apsaa, 3akoH Kynona, 3akon Oma
JUIsl y4acTKa Lienu, 3aKkoH OMa 11 OJTHOW 3JIEKTPUYECKOH LIENH, 3aKOH
Joxoyns - JleHna, 3akoH SJEKTPOMArHUTHONM WHAYKIWH, 3aKOH
COXpPaHEHMsI DSHEPIUH, 3aKOH MPSIMOJUHENHOIO pacnpoCTpaHEHUs
CBETA, 3aKOH OTPaXCHMs CBETA, 3aKOH IPEJIOMJICHHs CBETA; 3aKOH
COXpaHEHMsI JHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHs MAacCOBOTO YHCIA,
noctynartel bopa, 3aKkOH pPaJMOAKTUBHOIO paclaja); YBEPEHHOE
MCIIOJIb30BaHUE 3aKOHOB 1 3aKOHOMEPHOCTEN U aHau3e GU3NUECKUX
SIBJIEHUM U MPOLIECCOB;

[IP6 6. Bragenue OCHOBHBIMH METOJAMH HAyYHOTO IIO3HAHUS,
UCTOJNBb3yeMbIMU B (U3MKE: TPOBOJUTH MPSAMBIE U KOCBEHHBIC
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u3MepeHus: (U3NYECKUX BEJIUYUH, BBIOMpAs ONTUMANbHBINA CIIOCOO
WU3MEPEHUSI M HCIOJb3Ysl W3BECTHBIE METOJbI OLEHKH MOrPEIIHOCTEN
U3MEpEHUl, MPOBOAUTH MCCIENOBAHUE 3aBHUCUMOCTEH (HHU3MUECKHUX
BEJIMYUH

C HCMOJb30BaHUEM TPAMBIX H3MEPEHUH, OOBICHATH MOTYyYCHHbBIC
pE3yNbTaThl, UCIIONIB3Ys (PU3UYECKHE TEOPHH, 3aKOHBI U TOHSATHS, U
JieNaTh BBIBOJBI, COONIIOATh MpaBujia O€30MacHOro TpyAa Mpu
MPOBEJICHUU UCCIENOBaHUI

B paMKax Y4eOHOTO SKCIIEpUMEHTa U Y4eOHO-HCCIeI0BaTebCKON
NESTEIIBHOCTH € WCIOJNB30BaHUEM IU(GPOBBIX  H3MEPHUTEIBHBIX
YCTPOMCTB U J1a0OpaTOpHOTrO 0O0OpydOBaHMs; CHOPMUPOBAHHOCTH
MpECTaBICHUI

0 METOJIaxX MOJyYEeHUs] HAYYHBbIX aCTPOHOMUUYECKUX 3HAHUM;

ITP6 7. ChopMHUPOBAaHHOCTH YMEHHSI PEIIATh PACUCTHBIC 33/1a9U C SIBHO
3aJJaHHOM (PU3UYECKONW MOJENBIO, UCHONB3YS (HU3MUYECKHE 3aKOHBI U
MPUHIMIIBI; HAa OCHOBE aHajiM3a YCJIOBHS 3ajJaud  BBIOMpaTh
(bu3MYECKYI0 MOJIENb, BBIAEIATh (PU3UUECKHE BEIUYHHBI U (DOPMYIIHI,
HEO0OXOINMBIE

Il €€ pelIeHus, MPOBOJAUTH pPacyeThl W OICHUBATH PEAIBbHOCTH
MOJIyUEHHOTO  3HAaueHuss  (PU3NYECKOW  BEIMYMHBI,  pellaTh
KaueCTBEHHBIC 3a7[a4M, BBICTpauBasl JOTUYECKU HEMPOTHUBOPEUUBYIO
LIETIOYKY PACCYKIACHUI

C OTIOPOil Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH

1 GU3HUYECKUE STBICHHUS

OK 02. JIMyHOCTHBIE pe3yabTaThl JODKHBI OTpaxkarb B 4acT | [IP6 5. YMeHue yuyuTHIBaTH TIpaHUIBI NPUMEHEHUS H3YYEHHBIX
Hcnons3oBatk LIEHHOCTH HAayYHOTO MMO3HAHUS: bu3znyecKux MoJeNnel: MarepraibHas TOYKa, MHEpIHalbHas cucTeMa
COBPEMEHHBIE - c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO | OTCYUETa, HJICAIBHBIA Ta3; MOJENU CTPOEHUS Tra3oB, KHUJIKOCTEH U

CpeICcTBa TIOUCKA,
aHanm3a

¥ MHTEPIIPETAIUH
UHpOpMaLIUU

1 nH(OOPMAITMOHHBIC
TEXHOJIOTHH

COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN

MpPaKkTUKK, OCHOBAaHHOTO  Ha  JUalore  KyJbTyp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa

B MOJUKYJIBTYPHOM MHDE;

- COBEpILICHCTBOBAHUE S3BIKOBOM M  YHUTATEIbCKOU

KYJbTYpBI KaK CPEACTBA B3aUMOJCHCTBUS MEKIY JIOJbMHU
Y ITO3HAHMS MHPA;

TBEPABIX TeEJI, TOYEHHBIA DIJIEKTPUUECKUHN 3aps, sAepHas MOJEIb
aToMa, HyKJIOHHas MOJI€JIb aTOMHOTO siipa MpU pelieHnn (HPU3nIecKux
3ajady;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UITUN

M0 OTHOIICHUIO K (hr3nuecKoil nHpopManuu, MoxydaeMoil u3 pa3HbIX
UCTOYHHUKOB, YMEHHMH HCIIONB30BaTh LHU(POBbIE TEXHOJIOTUU IS
MOKNCKA, CTPYKTYPUPOBAHUS, HWHTEPIPETAlMd U MPEACTABICHUS
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JUTSI BBITIOJTHEHUS
3a1a4y
npodeccuoHanbHOM
JeATeTbHOCTH

MeranpenmeTHbIe pe3yIbTaThl JOHKHBI OTPAXKATh:
OBnanenue YHUBEPCATbHBIMU y4eOHBIMU
MI03HABATEIbHBIMU JICHCTBUSIMU:

B) paboTa ¢ nH(popMaIuei:

- BJIaACTb HaBbIKaMU IIOJIYYCHHA I/IH(l)OpMaI_II/II/I nus3
HCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOATCIIbHO
OCYLICCTBIIATE IIOMCK, aHaJIM3, CHCTEMAaTHU3allui0 H

MHTEPIPETAINIO HHGOPMAIMK PA3IMYHBIX BUIOB U (HOpM
IIPEJICTABICHMUS;

- HCTIOJIB30BATh CPEACTBA MHPOPMAITMOHHBIX

- U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B peEIIECHUU
KOIHUTHBHbBIX, KOMMYHUKATUBHBIX M OPIraHU3allMOHHBIX
3ajiay ¢ COOJII0JIeHUEM TpeOOBaHUN 3PTOHOMUKH, TEXHUKU
0€30MacCHOCTH, TUTHEHBI, PECYPCOCOEPEXKEHUS, TPABOBBIX U
THYECKUX HOPM, HOPM HH(OpMAIIMOHHON 0€30M1aCHOCTH

yueOHOM M Hay4yHO-NONYJISpPHON HHMOpPMalNMK; pa3BUTHE yMEHUN
KPUTUYECKOTO aHaJIH3a MoJlydyaeMoi nH(opMaiuu

OK 03. IlnanupoBatb
U pean30BbIBATh
COOCTBEHHOE
npodeccuoHaIbHOe
Y JINYHOCTHOE
pa3BHTHE,
PEIIPUHIMATENBCKY
10 JIeATEIbHOCTD

B IpoeccroHanbHOM
cdepe, UCTIOTB30BATh
3HaHUA (PUHAHCOBOM
IPaMOTHOCTH

B Pa3ITUYHBIX
’KU3HEHHBIX
CHUTYaITHSIX

HI/ILIHOCTHI)IG p€3y.]'H)TaTI>I JOJIZKHBI OTpa)KaTI) B 4YaCTHu
AYXOBHO-HPAaBCTBCHHOT'O BOCIIMTAHUS:

- CHOCOOHOCTb OLIEHHWBATh CUTyallUI0 U HNPUHUMATH
OCO3HAaHHBIC PpCHICHUS, OPUCHTHUPYACH Ha MOPAJIbHO-
HpaBCTBeHHI)Ie HOpMBI

U OCHHOCTH,

-OCO3HAHUEC JIMYHOTO BKJIaJl B IMOCTPOCHUC yCTOﬁ‘IHBOFO
Oymymiero;

MeranpeameTHbIe pe3ynbTaThl JOJKHBI OTPAXKaTh:

OsnageHue YHUBEPCAIbHBIMU peryJIATUBHBIMU
NEUCTBUSIMU:

a) caMOOpTraHU3aLUs:

- CAaMOCTOSITEIbHO  OCYILIECTBJIATH  IO3HABATEIBHYIO
NEeSTeNIbHOCTh,  BBIBIATH ~ MPOOJEMBI, CTaBUTh U

dbopmyIupoBaTh COOCTBEHHBIEC 3a/1a4u B 00pa30BaTeIbHON
JEeSTEIIbHOCTH

Y J)KU3HEHHBIX CUTYAIHIX;

- CAMOCTOATCIILHO COCTABJIATH IJIAH PCIICHUS HpOGHeMBI

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UIIUU
[0 OTHOLICHMIO K (PU3UYECKOM MHpOopManuu, MoyyaeMoil u3 pasHbIX
HMCTOYHUKOB, YMEHHMI HCHOJB30BaTh LUPPOBbIE TEXHOJOTMM MJIs
IIOMCKa, CTPYKTYpUPOBaHHUS, WHTEPHpPETAalMd W TPEICTABICHUS
yueOHOM W HAy4YHO-TIONMYJSpHOW HHGOpPMAalUU; pa3BUTHE YMEHUMN
KPUTUYECKOI0 aHajIK13a 1ojiyyaeMoi nHdopMaruu




C YYeTOM HMEIOIIMUXCA  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

0) CaMOKOHTPOJIb:

UCTIOJIb30BaTh IPUEMBI peIIEKCUU JJIsl OLICHKH CUTYalluH,
BbIOOPA BEPHOTO PEIICHNUS;

- YMETh OIICHHWBaTh PHCKH M CBOECBPEMEHHO MPHUHUMATh
pelIeHus 0 UX CHIKEHUIO

OK 04. DddexTrnBHO
B3aUMO/ICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

JIMdHOCTHBIE pPe3yabTaThl JOJKHBI OTPaKaTh B YacTH
[IEHHOCTH HAyYHOTO MO3HAHUS:

-OBJIQJICBAHME HABBIKAMH  y4eOHO-MCCIICA0BATEILCKOM,
MIPOCKTHOM M COIMATILHOM eI TEIIbHOCTH;
MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OsnazgeHue YHHUBEpCATbHBIMU KOMMYHUKATUBHBIMU
JEUCTBUSIMU:

0) cOBMECTHAs ICITEIIbHOCTD:

- IOHMMAaTh W HWCIOJB30BaTh MPEUMYIIECTBA KOMAHTHOM
Y MHAUBHUIYaJbHOUN pabOTHI;

- BBIOMpATh TEMATHKy M METOJIbI COBMECTHBIX JIEHCTBUI
C y4eToM OOIIMX HHTEPECOB M BO3MOXKHOCTEH KaXKIOTO
YyjieHa KOJIJICKTHBA;

-  [pUHUMATh  [EJIM  COBMECTHOW  JeSTENbHOCTH,
OpPTaHHW30BBIBATh W KOOPJWHUPOBATH JCUCTBHS IO €€
JTOCTHIKEHUIO: COCTABIIAThH IJIaH JEUCTBUM, paclpenemsTh
PO ¢ Y4eTOM MHEHHHA YyYaCTHHKOB, OOCYXIaTh
pe3yNIbTaThl COBMECTHOM pabOTHI;

-OI[EHUBATh KAY€CTBO CBOETO BKJIaJ[a M KAXKIOTO y4aCTHUKA
KOMaHAbl B OOMMIA pe3yiapTarT Mo pa3pabOTaHHBIM
KPUTEPHSIM;

OBnanenue YHHUBEPCATbHBIMU PEryIATUBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTHUBBI M APTYMEHTBHI IPYTUX JIOACH MpH
aHaJIN3€e PE3YNIbTATOB JIEATEIHHOCTH

[IP6  10. OBnagenme  yMeHWssIMH  paboTarb B TpyIIe
C BBIIIOJIHEHHEM Pa3IMYHbBIX COLUAIBHBIX POJICH, IUIaHKPOBaTh paboTy
IPYIIIBI, PAIIHOHAIBHO PACIPEACTATh ACATEIBHOCTh B HECTaHJAPTHBIX
CUTYyallUsiX, aJ€KBaTHO OIIGHUBATh BKJIAJ KaKIOTO M3 YYaCTHUKOB
TPYIIIBI B PEHICHUE pacCMaTPUBAEMOM MTPOOIIEMBI




OK 05. JlngHOCTHBIE pe3ynbTaThl JODKHBI OTpaxkaTb B dactu | [IPO 1. CdopMupoBaHHOCTH MIpEACTaBICHUI 0  ponu
OcyuiecTBiATh ACTETUYECKOTO BOCIIUTAHUS: U MecTe (U3MKM M aCTPOHOMHH B COBPEMEHHOH HAy4YHOH KapTHHE
YCTHYIO U - 3CTETUYECKOE OTHOILIEHUWE K MHpPY, BKIIOYAs ICTETUKY | MHUPA, 0 cucremMooOpasyrolen posu buzuku
IIMCbMEHHYIO ObITa, HAy4YHOTO M TEXHUYECKOIO TBOPYECTBA, CIOPTA, | B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKHU U COBPEMEHHBIX TEXHOJIOT U,
KOMMYHHUKAIMIO HA Tpyna 0 BKJIaZIe POCCUICKUX M 3apyOeXHBIX yUEHBIX-(DM3UKOB B pPa3BUTHE
rocyJ1apCTBEHHOM ¥ OOIIECTBEHHBIX OTHOIICHUH; HAyK{; TIOHUMaHue (U3MUECKOW CYIIHOCTH HaOIIOJaeMbIX SIBICHUN
S3bIKE B 00J1aCTH MAaTPUOTHYECKOT'O BOCIIUTAHUS MTPOSBIIATH: MUKPOMHpPA, MAKpOMHpa U MEraMHpa; NOHMMaHUE POJIM aCTPOHOMHUU
Poccuiickoi -[IEHHOCTHOE OTHOIIEHUE K T'OCYJAPCTBEHHBIM CHUMBOJIaM, | B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA M AAJIbHEHIIEM Hay4dHO-
Qdenepalnuy ¢ yaeToM | UICTOPUUYECKOMY M MPUPOJHOMY HACIEAMIO, NMaMITHUKAM, | TEXHUYECKOM pa3BUTHH, poiu buzuku
ocoOeHHOCTeH TpaauuusaM HaponoB Poccuu, nocruwxkenussMm Poccum B | B GopMUpOBaHMM Kpyrozopa U (YHKIIMOHAJIbHOW TI'pPaMOTHOCTH
COLIMAJIBHOTO U HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIIE; YeJIOBEKa /ISl PEIICHUS IPAKTUYECKUX 33124
KYJIbTYPHOI'O MertanpeameTHble pe3yabTaThl JOJKHbBI OTPAXKaTh:
KOHTEKCTa OsnajeHue YHUBEPCAIbHBIMM  KOMMYHHMKaTHBHBIMU

JICUCTBUSIMU:

a) o0meHue:

- OCYLIECTBJIATh KOMMYHHKAIIMU BO BCEX cepax KU3HH;

- pa3BEpHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3pEHUs

C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB
OK 07. JIMuyHOCTHBIE pE3yNbTaThl JOJKHBI OTpaxaTh B dYactd | [IP6 8. ChopMupOBaHHOCTH YMEHUS MPUMEHATH MOJyYCHHbIE 3HAHUSA
CopnelicTBOBaTh HKOJIOTMYECKOTO BOCIIUTAHUS: JUTs1 OOBSICHEHMSI YCIIOBHM POTEKaHUs (PU3HUECKUX SBJICHUI B IPUPOJE
COXPAHEHHUIO - c(hOPMHUPOBAHHOCTb  JKOJIOTUYECKOH  KYJIbTYpBI, | U ISl HPUHATHS NPAKTUUYECKUX PELUICHUH B MOBCEAHEBHOM >KU3HU JUIS
OKpY’KarollleH cpebl, | IOHMMaHUe BIIVSTHUSA COLIMAJILHO-OKOHOMMYECKUX | o0ecrieueHus 0€30acHOCTH IpU 0OpalieHnH ¢ OBITOBBIMH MpuOopamMu
pecypcocOepeReHnIo, | IPOIecCOB Ha COCTOSIHUE MPUPOHOM U COLIMATBHOM Cpeibl, | U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHUS 3/10pOBbS M COOIIOIEHUS
MPUMEHSTh 3HaHUs 00 | OCO3HAHWE  TIJIOOANBHOTO  XapakTepa  3KOJOTMYECKHX | HOPM SKOJIOTMUYECKOTO MOBEAEHUS B OKpY’KaloLIel cpesie; MOHMMaHKe
M3MEHEHHMHU KJMMara, | Ipoliem; HEO0XO0IMMOCTH IPUMEHEHHUS JOCTHXKEHUN (QU3UKU U TEXHOJIOTUN IS
TIPUHIIMITBI - IUJIAaHUPOBAaHUE M  OCYIIECTBJIEHHWE JEWCTBUHA B | palMOHAJIBHOTO MPHUPOAONOIB30BAHUS
OepexIIMBOr0O OKpYXKarolllel Cpe/ie Ha OCHOBE 3HaHMS LIEJIEH yCTONYUBOIO
MIPOU3BO/JICTBA, pa3BUTHSA YEJIOBEUECTBA;
3P PEKTUBHO AKTUBHOE HENpUATHE JEHCTBUHM, MPUHOCALUIMX BpEX
JIECTBOBATH OKpY>Karolleu cpene
B UpE3BbIYAITHBIX
CUTYaLMSIX
IIK 1.1 JIMYHOCTHBIE pe3ynbTaThl JOJDKHBI OTpaxarh B 4acTH | [IPO 3. Bnagenue ocHoBomonararomuMu (GU3NYECKUMH MOHATUAMU U
[IpoexTupoBaTh TPYJIOBOTO BOCITUTAHHUS: BEJIMYMHAMU, XapaKTEePU3YOIUMU buznueckue MIPOIIECCHI
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nH(pOpMaLIOHHbIE
pecypcsl

- FOTOBHOCTb K TpPyAYy, OCO3HAaHUE IIEHHOCTU
MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTh K aKTHBHOM JIeTCILHOCTH
TEXHOJOTUYECKOM W  COUMAIIBHOM  HAIPaBJICHHOCTH,
CIIOCOOHOCTD WHUIUUPOBATh, IJIAHUPOBATh H
CaMOCTOSATENIbHO BBINIOJHATH TAKYIO JICSITEIbHOCTD;

- HMHTEpEC K pasnmuuHbIM  cepam

poeCCHOHATLHON IEATEIIEHOCTH.

(CBSI3aHHBIMH C MEXaHUYECKHUM JIBHKEHUEM, B3aMMOJICHCTBHEM TeI,
MEXaHHYECKUMHU KOJEOAHUSIMU M BOJHAMH, aTOMHO-MOJCKYJSPHBIM
CTPOCHUEM BEIIECTBA, TEIJIOBBIMU MPOIIECCAMU; JJICKTPUUECKUM U
MAarHUTHBIM TIOJISIMH, 3JIEKTPUUYECKHUM TOKOM, 3JIEKTPOMATHUTHBIMU
KOJICOAHMSIMH M BOJIHAMH; OINTHYCCKUMHM SBJICHHSIMHU, KBAaHTOBBIMU
SIBJICHUSIMHU, CTPOCHHUEM aTOMa U aTOMHOTO $JIpa, PaIMOAKTUBHOCTBIO);
BJIaJICHUE OCHOBOMOJIAraloIMMU aACTPOHOMUYECKUMH TOHATHSIMH,
MO3BOJISIFOIMMY ~ XapaKTEPU30BaTh MPOLECCHI, IMPOUCXOASIIIME HA
3B€3/1aX, B 3B€3JHBIX CUCTEMAX,

B MEXTaJIaKTUICCKOW Cpesie; NBIKEHUE HEOCCHBIX TeN, JBOJFOIHIO
3Be3] U Beenennoi;

I1P6 4. BrnageHue 3akOHOMEPHOCTSAMHU, 3aKOHaMU U TEOPUSMHU (3aKOH
BceMupHoro Tssrorenus, 1, II u I 3akonsl HeroTOHA, 3aKOH cOXpaHEeHUsI
MEXaHUYECKOW HHEPruM, 3aKOH COXPAaHEHUsS HMIYJIbCa, MPUHIUIT
CYNEPIIO3UIUU CUJI, TPUHIUI PABHOIIPABHOCTU MHEPLUATBHBIX CUCTEM
OTCYETA; MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHUS BEILIECTBA,
ra3oBbI€ 3aKOHBI, NEPBbIA 3aKOH TEPMOJAMHAMHUKU; 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsja, 3akoH Kynona, 3akon Oma /i y9acTka 1eru,
3akoH OMa Jj1s1 TTIOJTHOM AJIEKTPUIECKOH 1emnu, 3akoH J[xoyns - JleHna,
3aKOH JJIEKTPOMAarHMTHOM HMHAYKIMH, 3aKOH COXPAHEHHUsS HHEPruu,
3aKOH MPSAMOJMHENHOTO PacHpOCTPAaHEHHUsI CBETA, 3aKOH OTPaKEHUS
CBETa, 3aKOH IPEJIOMIIEHUSI CBETA; 3aKOH COXPAHEHMS DHEPIUH, 3aKOH
COXPAaHEHHUsI MMITYJIbCA, 3aKOH COXPAHEHUS DJIECKTPHUYECKOro 3apsja,
3aKOH COXpaHEHHMs MacCOBOIO 4Yucia, IMocrynarel bopa, 3akoH
PaIMOAKTUBHOTO paclajaa);, YBEPEHHOE HCIIOIb30BAHHE 3aKOHOB H
3aKOHOMEPHOCTEH MpH aHann3e (GU3HMUECKUX SIBICHUN U TPOIECCOB.
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2. CTtpyKkTypa u conepkanue o01meo0pa3oBaTeIbHON JUCITUTLTAHBI

2.1. O6beM IUCIUILTIHBI U BUIBI Y4€OHON paObOThI

Bun yaeOHO# paboThI

O0BeM B gacax

O06bem 00pa3oBaTeIbHON TPOrPAMMBI TUCITATIIUHBI 126
O0BeM paboThI CTYICHTOB BO B3aUMOJICHCTBUH C TIPETO1aBaTelIeM 126
B T.4..

OcCHOBHOE COJIep)KaHNE 126
B T.4.

TEOPETHYECKOE 00yUeHNe 92
B T.4.

npodeccnoHaTbHO-OPUEHTUPOBAHHOE COJIEpKAHUE (COIepIKaHue 20
MIPHUKJIATHOTO MOJIYJIs)

J1ab0paTOPHBIE 3aHIATHS 12
ITpomexyrounas arrectanus B popme nudepeHImpoBaHHOro 3a4eTa 2
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2.2. TemaTnueckuil MaaH ¥ COAEPKAHUE TUCIUILTAHBI

Konapr
KOMIIETEHIINH
HanmenoBanue O6beMm B (opmupoBa
Copepxanue yueOHOro Matepraia u GopMbl OpraHU3aluu AeITeIbHOCTU CTYICHTa 10 KOTOPBIX
pa3JesnoB U TEM yacax
CIOCOOCTBYET
3JIEMEHT
IPOTPAMMBEI
1 2 3 4
OcCHOBHOE coJIep)KaHue
Pa3znen 1. ®u3uka u MeTO/AbI HAYYHOI0 IIO3HAHUS 2
Tema 1.1 Copepxanue yueOHOro Marepuaa: 2 OK 03
Bgenenue 1. ®uszuka - Hayka o mpupone. HayuHble MeTonbl MO3HAHUS OKpyXkaromiero mupa. Poib OK 05
SKCIIEPUMEHTa M TEOpUHM B TMpOLECCe IO3HAHMUS MPUPOJAbL. ODKCHEPUMEHT B (PU3HKE.
MonenupoBanue GuU3NYECKUX SIBICHUI U mpolieccoB. Hayunble runote3bl. Ousnueckue 3aK0HbI U
Teopuu. I'paHu1Ibl MPUMEHUMOCTH (U3NUYECKUX 3aKOHOB. [IpuHuun coorBercTBus. Ponb u mecto
¢u3uku B GopMUpOBAaHUM COBPEMEHHON HAYYHON KapTUHBI MUPA, B IPAKTUUECKON JESATEIHOCTH
JIIOJIEH
Pa3nes 2. Mexanuka 26 OK 01
Tema 2.1 Conepxanue yueOHOro MaTepuaa: 8 OK 02
Kunemaruka 1. Mexannueckoe nBukeHue. OTHOCHUTEIBHOCTh MEXaHMYECKOro ABMKeHHs. CHcTeMa OTCUeTa. OK 04
Tpaextopus. Ilepemenienue, ckopocTh (CpeHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE OK 05
MaTepUAIbHOW TOYKH, WX NMPOEKIMU HAa OCH CHCTEeMBbI KoopauHar. CIoXeHHe TepeMeneHnid 1 OK 07
CIIOKEHHE CKopocTeil. PaBHOMEpHOE 1 paBHOYCKOPEHHOE NIPSIMOJIMHEWHOE IBUKEHUE. K 1.1.

2.I'padyxu 3aBUCHMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHS, TyTH H MTEPEMEIICHUS] MaTepUATBHOM
Toukl oT BpeMeHH. CB0OOOAHOE majeHue. YCKopeHue cBoOOHOro majeHus. KpuponmzeitHoe
JBUKEHNE. [[BH)KEHHE MaTepUaJIbHOM TOYKHM IO OKPYKHOCTH. YTIJIOBAas CKOPOCTb, JIMHEHHas
ckopocts. [lepuon u yactora. LleHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

3. 3mepeHne MrHOBEHHOM CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXKAY ITYTSAMH, IPOHICHHBIMU TEJIOM 32 II0CIIEA0BATEIILHBIE PABHBIE
MIPOMEXKYTKH BPEMEHH NPH PABHOYCKOPEHHOM JIBHKEHHH C HAYAJIIbHOW CKOPOCTBIO, PAaBHOM HYIIIO.
W3yuenune ABWKEHHS IIapUKa B BS3KOW >KUAKOCTH. M3ydeHue ABIMKEHUS Tesla, OPOIICHHOTO
TOPU30HTAIBHO.
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Tema 2.2
Jmnamuka

Copepxanrie yaeOHOT0O MaTepuana;

1.IIpunnun otHocutenbHOcTH [amunes. Ilepmeiii 3akon HproTona. MHepruagbHBIE CHUCTEMBI
orcuera. Macca tena. Cwia. Ilpunuun cynepno3urnuu cui. Btopoit 3akon Hbrorona s
MaTepuaibHOW TOYkM B MHepuuainbHOi cucteme orcuera (MCO). Tpermit 3akon HproToHa st
MaTepualbHBIX TOUYEK. 3aKOH BceMupHOro TsaroteHus. Cuna Tsoxectu. [lepBas kocmuueckas
ckopocTb. Bec tena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIBKEHUS U cuita TpeHus nokost. Koadduuument tpenus.

2.Cunia CONpOTHUBIIEHUS TPU JBUMKEHHHM Telda B JKUAKOCTH wunu Taze. [loctymarenbHoe u
BpallaTeabHOe JBUKEHHE a0COIFOTHO TBEPIOT0 Tesla. MOMEHT CUJIbl OTHOCUTEIBLHO OCU BpAIllCHUS.
[Tneuo cunbl. YcnoBus paBHoBecus TBepaoro tena B MCO.

3. WU3ydeHue aBMKeHUs Opycka MO HAKIOHHOM IJIOCKOCTH MOJ JIEHCTBUEM HECKOJIBKHUX CHIL.
HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOUIMX B A€()OPMHUPOBAHHOU MPYXKUHE U
PE3MHOBOM 00paslie OT BEIUYUHBI UX AePOpMaIIiH.

VccnenoBanue ycinoBuid paBHOBECHS TBEPJOTO Telld, HMEIOIIET0 OCh BpalCHHUSI.

Tema 2.3
3aKOHBI COXpaHEHUs
B MeEXaHUKe

Copepxanue yueOHOr0o MaTepHana;

1. imnynsc MaTepuanbHONW TOYKH, CUCTEMBI MaTEPUANBHBIX TOUEK. VIMIyNIbC CHIIBI U U3MEHEHHE
uMIyJbca Tena. 3akoH coxpaHeHus ummynbca B MCO. PeaktuBHoe nBukeHue. Pabora cuibl.
MomHocTs cunbl. KuHernueckass sHeprus MarepuaiabHOW Touku. Teopema 00 H3MEHEHUH
KuHeTH4eckon odHepruu. [lotreHumanbHas sHeprus. lloTeHuManbHast JHEPrUS  yOpPYro
nepopMupoBaHHON MpyXHHbI. lloTeHUManbHas SHeprus Tejna BOJW3U IMOBEPXHOCTH 3eMIIH.
[ToTeHunanpHbIe U HETIOTEHIMANIBHBIE CHIIBL. CBS3b paO0OThl HEMOTEHIUAIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON DHEPIUU CUCTEMBI Tel. 3aKOH COXPAaHEHHMS MEXAaHWYECKOW 3HEPrHH. YTNpPYyrue u
HEYNPYI'He CTOJIKHOBEHMS.

2. 3ydeHue cBs3M CKOpPOCTEN Tel MPU HEYNIPYTOM yJape.

HccnenoBanue cBsi3u pabOTHI CUIIbI C U3MEHEHUEM MEXaHWYEeCKOM SHEpruu Tela
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IIpodeccnonaibHO OPMEHTHPOBAHHOE COJIeP:KaHUe (CoepKaHue TPUKJIATHOT0 MOAYJIs)

SN

B TOM uncne npakTu4ecKux 3aHATHN

o

HpaKTI/I"ICCKOC 3angaTue 1. Texaudeckue YCTPOﬁCTBa " NPAaKTHICCKOC MPUMCHCHUC. CTUAOMCTDP,
ABHMXXCHUC CHAPAA0B, HCITHBIC 1 PEMCHHBIC NIEpEaavun, IMOAUMIUITHUKHA, BOOJOMET, KOIIEP,
Hp}/')i(I/IHHHﬁ MHCTOJICT, ABHUXKCHUC NCKYCCTBCHHBIX CITYTHUKOB M PAKCT.

[TpakTrueckoe 3anstue 2. Mcrnoap30BaHue 3aKOHOB MEXaHUKH JIJIs1 OOBSICHEHUSI IBHXKCHHS
HEOECHBIX TeJ U JUIS Pa3BUTHsI KOCMHUYECKHUX MCCIEAOBAHUN, TPAaHUIIBI TPUMEHUMOCTH
KJIacCHYeCKON MexaHukyu. UMuTanus HeBECOMOCTH
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Pa3nes 3. MoJsiekyasipHasi (pM3MKa M TEPMOAHHAMHUKA

28

Tema 3.1
OCHOBBI
MOJICKYJISIPHO-
KHMHETHYECKOM
TEOpPUHU

Copepxanue yueOHOro MaTepuana;

1.0OcHOBHBIE TOJNOXKEHUS MOJEKYISIPHO-KMHETHYECKOH TeopuHu. bBpoyHOBCKOe JBH)KEHHE.
Huddysus. Xapakrep IBUKEHUS U B3aUMOACHUCTBUS YaCTHII BelleCcTBa. MoIenn CTPOSHHsI Ta30B,
AKUJIKOCTEH U TBEPABIX TeJ U 00BACHEHHE CBOICTB BellleCTBA HA OCHOBE ITHX Mojeiei. Macca u
pa3zmepsl mosiekyi. KonnuectBo BemectBa. [loctosinnas ABoraapo. TemnoBoe paBHOBECHE.
2.Temneparypa u ee usmepenue. lllkana temneparyp llenbcus. Mopjens upaeanbHOro rasa.
OcCHOBHOE ypaBHEHHE MOJEKYJIIPHO-KMHETUYECKOM TEOpUM HAEAIBbHOrO rasa. AOCOIoTHas
TEMIIEpPATypa Kak Mepa CpelHEN KNHETUYECKOM S3HEPT UM TEILIOBOTO IBMKEHUS yacThll rasa. [lkana
temneparyp KenbBuna. Ypasuenue MeneneeBa-Kianeiipona. 3akon JlanpToHa. I'a30Bble 3aKOHBI.
M3ompoueccsl B UIeaNbHOM ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA: M30TE€pPMaA, M30X0pa,
n3obapa.

3.M3mepenne Macchl BO3lyXa KilaccHOM komHaTe. MccienoBaHue 3aBUCMMOCTH  MEXAY
rapaMeTpamMH COCTOSIHUS Pa3pe’KEHHOro rasa.
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B ToMm uncie mabopaTopHbBIX paboT

JlaboparopHast pabota 1. M3ydeHne ogHOTO U3 U30IPOIIECCOB.

N

Tema 3.2
OCHOBBI
TEPMOJIUHAMUKHU

Copepxannie yueOHOT0o MaTepHana;

1. TepmonuHamuveckasi cucteMa. BHyTpeHHsIs1 SJHEPTUsl TEPMOIUHAMUYECKONW CUCTEMBI U CITOCOOBI
ee u3MeHeHus. KonnuecTBo TemnoTsl U paboTa. BHyTpeHHsIs SHEPTUS OTHOATOMHOTO UAECATBLHOTO
raza. Buasl Teronepenayu: TEIIONPOBOIHOCTh, KOHBEKIIUS, M3JIydeHHE. TeIIoeMKOCTh Tea.
VYnenbHas TEIIOEMKOCTh BellecTBa. KonaumdecTBo TemaoTsl mpu Tersonepenade. [lepBolil 3akoH
TepMoarHaMuKH. [IpuMeHeHrne nepBoro 3akoHa TEPMOJMHAMHUKHN K u3orpoieccam. ['padudeckas
uHTeprpeTanuss padoTel ra3a. TeroBble MamuHbBL. [IpUHIMIBI JEHCTBUS TEIUIOBBIX MAIIWH.
[IpeoOpa3oBanus 3HEpruu B TEIUIOBBIX MamMHax. KoagduuueHT nonaezHoro aencTsus (najiee —
KITH) remnoBoit mammubl. I[{ukn Kapuo u ero KIIJ[. Bropoil 3akoH TepMOIAMHAMHKHU.
HeobOpatumocTs nporieccoB B mpUpoIe. DKOJIOTHIECKHE TPOOTIEMBI TETIIOIHEPTETHKH.

2. VI3aMepeHnue yienbHON TeII0EMKOCTH.

Tema 3.3
ArperatHble
COCTOSTHUS BEIIEeCTBA
U (Qa3oBble
MePEX0/Ibl

Conepxkanme yaeOHOro MaTepuaa:

1.ITapoobpa3oBanue W  KOHJeHcauus. VcrmapeHue ¥ KUIEHUE. YJenbHass  TeIoTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TeMIepaTypbl KWUIIEHHA OT JAaBiieHus. AOCOJIOTHas U
OTHOCHUTEINIbHAS BJIAXXHOCTh BO3ayxa. Haceimennslii map. TBepmoe teno. Kpucrammmdeckue u
amop¢Hble Tena. AHH30TponHsl CBOMCTB KpucrawioB. JKuakue kpucramibl. CoBpeMeHHBbIE
Matepuansl. llnaBieHune W KpucTajuMzauus. Y7enpHas TeruioTa IwiaBineHus. CyOnumarus.
VYpaBHEHHE TEIJIOBOTO OaslaHca
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OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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B ToM uncie mabopatopHbIX paboT

JlabGopaTopHas pabota 2. OnpeziesieHre BIaKHOCTH BO3TyXa.

IIpodeccrnonabHO OPHEHTHPOBAHHOE COlepkaHNe (ColepP:KaHUe MPUKJIATHOTO MOTYJIs1)

B TOM 4ncIie NpakTU4eCKUX 3aHATUH

HpaKTI/I‘lCCKOC 3agaTHe 1. Texauueckue YCTpOﬁCTBa U MPAKTUYCCKOC ITPUMCHCHHUEC. CIINAOMETD,
ABHUIKCHUC CHAPAA0B, HCIITHBIC 1 PEMCHHBIC IICpCaavuu, MOAIIUIIHUKN, BOAOMCET, KOIICP,
HPY)I(I/IHHI)II;'I IMUCTOJICT, ABUKCHHUEC NCKYCCTBCHHBIX CITYTHUKOB M PAKCT.

NI ININ

[TpakTuueckoe 3ansatue 2. Micnonb30BaHNe 3aKOHOB MEXaHUKHU IS O0BSICHEHUS JIBYKCHUS
HEOECHBIX TEJ U JIJIs Pa3BUTHS KOCMUYECKUX MCCIICIOBAHUM, TPAHMIIBI TPUMEHUMOCTH
KJIACCUYECKOM MexaHuKu. IMuTanusa HeBECOMOCTH

Pasznea 4. diekTpoauHaMuka

20

Tema 4.1
DJIEKTpOCTaTHUKA

Conepikanue y4eOHOro MaTepuana:

1.OnexTpuszanus Ten. DiIeKTpuueckui 3apsi. [[Ba Buma anexTpuueckux 3apsiioB. [IpoBoaHukw,
JTUAJIEKTPUKU U TOJYIPOBOJHUKH. 3aKOH COXPaHEHUs AJIEKTpUUECKOro 3apsiaa. Bzaumopeiictue
3apsnoB. 3akoH Kynona. Dnexkrpuueckoe nosie. HanpsskeHHOCTD 31ekTpuyeckoro nois. [Ipunnun
CYIEPIO3UIINH NEKTPUUYECKUX MoIel. JINHUU HANPsS)KEHHOCTH 3JEKTprUecKoro nojis. Padora cun
anekTpocrarndeckoro nois. [lorenuuan. PasHocts noreHnumanos. [IpoBOAHUKHN U AUDJIEKTPUKHU B
3JEKTPOCTATUUECKOM MOoJ€e. J(UaneKkTpuyeckas NpoOHULIAEMOCThb. DiIeKTpoeMKocTh. KoHnencarop.
DIEeKTPOEMKOCTh IJIOCKOT0 KOHAEHCATOpa. DHEPIus 3apsKEHHOTO KOHJEHCATOpa.

2. 3mepeHue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 4.2
ITocTossHHEIIT

AIIEKTPUYECKHI TOK.

Toku B pa3mUUHBIX
cpenax

Coneprxanne yueOHOT0 MaTepuara:

1. DnexTpuueckuil TOK. Y CIOBUS CYLIECTBOBaHMS 3JIEKTpUUECKOro Toka. Mcrounuku toka. Cuna
Toka. llocrosHublli TOK. Hampsokenuwe. 3akon Owma Uil ydacTKa LENH. OJIEKTPUYECKOE
CONPOTHBIIEHUE. YIETbHOE CONpPOTHBJIEHME BemlecTBa. IlocimenoBarenbHoe, MapaljiesibHOE,
CMEIIaHHOE COEIMHEHHUE IMPOBOJHUKOB. PaboTa snexTpuyeckoro toka. 3akoH Jlxoyns-JleHua.
MoIIHOCTh AJNEKTPUYECKOTO0 TOKa. OIEKTPOJABMXKYIIAas CUjla W BHYTPEHHEE COIPOTHBIECHUE
HUCTOYHMKAa TOKa. 3akoH Owma i NoJHOM (3aMKHYTOM) »3iekTpuyeckod uenu. KopoTkoe
3aMbIKaHUE.

2.O7eKTpOHHAsT MPOBOJUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh CONPOTHUBICHHS METAJUIOB OT
Temreparypbl. CBEpXMPOBOAMMOCTh. DJIEKTPUUECKUA TOK B Bakyyme. CBONCTBa 3JIEKTPOHHBIX
nyykoB. [lomynpoBognuku. CoOcTBeHHas M IpHUMECHas MPOBOAMMOCTH IMOJYIPOBOJIHUKOB.
CaoiicTBa p-n-nepexona. IlomynpoBogHUKOBBIE MPUOOPHL. DIIEKTPUUYECKHI TOK B pacTBopax H
pacmiaBax 3J€KTPOIUTOB. DIEKTPOIUTUYECKAS TUCCOLMALINSL. DIEKTPOIU3. DIEKTPUUECKUI TOK B
razax. CaMOCTOSATENIbHBIA U HECAMOCTOSATENbHBIN pa3psaa. Monnus. [1nazma.
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B ToM uncie mabopatopHbIX paboT

JlaGoparopHas padota 3. M3yueHne cMemaHHOTO COeIMHEHUSI PE3UCTOPOB.

-

JlaboparopHas pabota 4. I3Mepenue 31eKTpoABUKYIIEH CUIIbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS

Tema 4.3
MaruuTtHoe none.
DJIeKTpOMarHuTHas
WHYKIUS

Copepxanue yueOHOro Marepuaa:

1.ITocTostHHbIe MarHuThl. B3aumoneicTBUEe MOCTOSHHBIX MarHuToB. MarnutHoe mojie. Bekrtop
MarHuTHOM MHAYKIUU. [Tpunumn cyneprno3unuu. JIMHUM MarHUTHOW MHAYKIMU. KapTuHa nTuHMiA
MarHMTHOM MHIYKIUH I0JIS MOCTOSHHBIX MarHuTOB. MarHuTHoOE I0Jie€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMil 0SS JIMHHOTO MPSAMOIO MPOBOJHUKA M 3aMKHYTOT'O KOJIBLEBOI'O MPOBOJHUKA,
KaTtymku ¢ TokoM. OnbIT Opcrena. B3anmoneiictBue npoBoaHUKOB ¢ TokoM. Cuiia Ammepa, ee
MoAyap W HampaBieHue. Cuna JlopeHua, ee Moaylnb M HampaBieHHE. J[BH)KEHHE 3apsyKeHHOU
YacTHULIbI B OJJHOPOJIHOM MarHUTHOM noJie. Pabota cuibl JlopeHua.

2.51Bnenue sneKkTpoMarHuTHON nHAYKIuU. [ToTok BekTopa MmaruutHOM nHAYKIUU. D /1C uHIyKIuu.
3aKkoH  3JIEKTpOMarHUTHOM  uHAyknuu  @Papaznes. BuxpeBoe  anekTpuyeckoe  moJe.
DNEeKTPOABUKYIIAS CUJIA UHAYKIMU B IPOBOJHUKE, TBUKYIIEMCS IIOCTYNATENIbHO B OTHOPOJIHOM
MarHuTHOM mone. IlpaBuno Jlenma. WuayktuBHOCT. fIBieHune camoumnaykuuu. IJC
CaMOMHIYKIMHU. DHEPIHUsi MArHUTHOTO MOJIS KaTYIIKH ¢ TOKOM. DJIEKTPOMarHuTHOE I0JIE.
3.M3y4yeHrie MarHUTHOIO MOJISE KAaTYILIKKU ¢ TOKOM. MccnenoBanue 1elcTBUs MOCTOSHHOTO MarHuTa
Ha PaMKy C TOKOM.

10

B toMm uncie nabopaTopHbIX paboT

JlaGopartopHas pabota 5. 3ydeHue sBIeHMsI 3€KTPOMAarHUTHON MHJTYKIIHH.

IMpodeccHoHaILHO OPHEHTHPOBAHHOE CO/IepKaHHe (CoaepKaAHNe MPUKJIATHOTO MOIYJIs1)

B Tom uncne IMPAKTUYCCKHUX 3aHATHH

IIpakTnueckoe 3ansatue 1. TexHudyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: DIIEKTPOCKOII,
JJIEKTPOMETP, KOHJIEHCATOP, KONWPOBAIBbHBIA ammapar, CTPYWHBIA NPHUHTEP, aMIIEPMETP,
BOJIETMETP, PEOCTAT, ICTOUHUKH TOKa, 3JIEKTPOHArpeBaTeIbHbIe MPUOOPHI, AIEKTPOOCBETUTEIbHBIE
npuOOpPHI, TEPMOMETP CONPOTUBIICHHS, BAKyyMHBIH IHOJ, TEPMUCTOPHI U (OTOPE3IUCTOPHI,
MIOJIYIIPOBOJHUKOBBIM ~ IUOJ,  TalbBaHUKA, IIOCTOSHHBIC  MAarHWUTHI,  DJIEKTPOMArHUTHI,
AJIEKTPOJIBUTaTelb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS ME€Yb.

NI IEINIDN

[IpakTuueckoe 3aHsaTHE 2. Mepbl 2JeKTPOOE30MaCHOCTH, JIEKTPOCTATUIECKAs 3aIUTa, 3a3eMIICHUE
AJEKTPONPUOOPOB, KOPOTKOE 3aMbIKAHUE.

Pa3gen 5. Koj1ie0anus M BOJIHBI

24

Tema 5.1
Mexanuuecknue n
3JIEKTPOMAarHUTHBIE

Coneprxanuie yueOHOTO MaTepuaa;

1. KonebatenvHass cucrema. CBoOomnble konebanus. [apmonudeckue koinebanus. Ilepuon,
yacToTa, ammutyaa u (aza konebanumii. [IpyXuHHBI MasTHHK. MaTeMaTHYECKUA MasTHUK.

10
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KoJIeOaHus

VYpaBHeHHEe TrapMOHMYECKMX KojeOaHuil. Kunemarnyeckoe W JMHAMHUYECKOE OIMCaHHE
KosiebaTenbHOro JBMKeHus. [IpeBpalieHue sHepruM Ipu rapMoHMYEcKHX KojeOaHusx. CBs3b
aMILTUTY/IbI KOJICOAHUH NCXOAHOM BEIMYMHBI C aMILTUTYI0H KOJIeOaHUH €€ CKOPOCTH U YCKOPEHHSI.
Konebarenbubiii  koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KojleOaHMS B HJAEATBHOM
KoJe0aTeNbHOM KOHTYype. AHAJIOrus MEXKIYy MEXaHUYECKHUMHU M 3JIEKTPOMAarHUTHBIMU
KOJIEOaHUSAMU.

2.@opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPrHM B HICATBHOM KoJeOaTeTbHOM KOHTYpE.
BeiHyxeHHble MexaHuueckue kosiebanus. Pezonanc. Pe3oHaHncHas kpuBas. BblHyXaeHHbIE
ANIeKTpOMarHuTHele kojebanus. [lepemennslii Tok. CHHYCOMIAIbHBIA MEPEMEHHBIM TOK.
MOoOWHOCTh NEPEMEHHOTO TOKa. AMIUIMTYJHOE€ M JEHCTBYIOLEE 3HAUYEHHUE CHJIBI TOKa U
Hanpspkenus. Tpancopmarop. [IponsBoacTBo, nepenada u moTpedICHUE FIEKTPUIECKON SHEPTHH.
OKOJIOTMYECKHE PUCKU IIPHU IPOU3BOJACTBE AIEKTpUdecKkor sHepruu. KynpTypa ucnonb3oBaHus
3JIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU.

3. UccnenoBanue 3aBUCHMOCTH [I€PHO/1a MANIbIX KOJleOaHU rpy3a Ha HUTH OT AJMHBI HUTH U MacChl
rpy3a. HccnenoBanue mepeMEHHOTO TOKAa B ILENM W3 IIOCIEAO0BATEIBHO COEIUHEHHBIX
KOHJICHCATOPa, KaTyIIKH U PE3UCTOPA.

Tema 5.2 Coneprxanne yueOHOro Marepuara: 4
Mexannueckue u 1. MexaHuueckue BOJHBI, YCIOBHs pacnpocTpaHeHus. Ilepuoa. CkopocTh pacnpoCTpaHEHUs U
3JIEKTPOMAarHUTHBIE JuIiHa BosHbI. [lonepeunsie u npoaosabHble BosIHBL. HTEeppepenins u iudpakiys MeXaHUUeCKUX
BOJIHBI BOJIH. 3ByK. CKkopocTh 3ByKa. ' poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa. DeKTpOMarHuTHbIE
BOJIHBL. Y CIIOBUS U3JIy4EHUS dJIEKTPOMArHUTHBIX BOJIH. B3anmuas opueHtanus BeKTopoB E, Bu v
B OJIGKTPOMAarHUTHOW BOJHE B Bakyyme. (CBONMCTBAa AJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
npesoMiieHue, noaspusanus, audpakuus, uatepdeperus. CKOpocTh JIEKTPOMATHUTHBIX BOJIH.
[Ikana 37eKTPOMAarHUTHBIX BOJIH. [IpHMeHeHHe 31eKTPOMarHUTHBIX BOJH B TEXHUKE M OBITY.
[IpuHnMIBl panuocBs3W W TeneBuIeHUsA. Pannonokamus. DIEKTPOMarHUTHOE 3arps3HEHUE
OKpY>KarollEeH CpeJIbl.
Tema 5.3 Onrtuka Coneprxanue yueOHOro MaTepuaa: 10

1.ITpsimonuHeHOe pacpoCTpaHEeHUe CBeTa B OJHOPOAHOM cpene. JIyu cBeta. OTpakeHue cBera.
3akoHbl oTpaxkeHHs cBeTa. [locTpoeHne n3o0paxeHuit B miockoM 3epkaie. [Ipenomienue ceera.
3akoHbl TperoMJIeHUs cBeTa. AOCOMIOTHBIM ToOKa3aTenb MpesnomieHus. llomHoe BHyTpeHHee
oTpaxkeHue. IIpenenbHbIil yroa NoJHOro BHYTpEHHEro oTpakeHus. Jucnepcus cera. CroKHBIN
coctaB Oenoro ceera. [[Ber. Cobuparoniue u paccenBaronue JuH3bl. ToHKas nmH3a. DOKycHOE
paccTossHHE M ONTHYECKas Cuja TOHKOW JuH3BL IlocTpoeHue n3o0pakeHWil B COOMpPAIOUINX U
paccenBaonux JuH3axX. PopMysa TOHKOM JUH3BL. YBeIWYeHUE, AaBaemoe JUH30U. [Ipenesnbr
IPUMEHUMOCTH TeoMeTpuueckoii ontuku. MuTtepdepenius cera. KorepeHTHbIE HCTOYHUKH.
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VYcnoBust HaOMIOACHUS MaKCUMyMOB W MHHHMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JBYX
crH(]A3HBIX KOTePEHTHBIX MCTOYHHUKOB. Jludpakius cBeta. JudpakinnonHas pemerka. YcloBue
HaGJ'IIOZ[eHI/ISI TJIaBHBIX MaKCUMyMOB npu ImaacHuu MOHOXpPOMAaTUYCCKOT'O CBC€Ta Ha
nudpakuoHHyto pemerky. [lonspusarms cBeta.

2. Habnrofenne qucnepcuu CBeTa.

B ToMm unciie mabopaTopHbBIX paboT

JlaGoparopHas pabota 6. MI3mepenune noka3aresns MpeoMIICHUs CTEKIIA.

JlaboparopHas pabota 7. MccnenoBanue CBOMCTB M300pKEHUN B IMH3AX.

IIpodeccHoHATLHO OPHEHTHPOBAHHOE COlePKaHME (Coep:KaHHe PUKJIATHOTO MOTYJIsI)

B TOM uncie npakTHYEeCKUX 3aHATHI

ITpaktuyeckoe 3ansatue 1. TexHuueckue ycTpoiicTBa U IMpPaKTUUYECKOE NPUMEHEHHe: ceiicMorpad
JJIEKTPUYECKUN 3BOHOK, I'€HEpATOp MEPEMEHHOIO TOKA, JUHUU AIIEKTpoIepenad, My3bIKAIbHbBIC
UHCTPYMEHTBI, YJIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE W MEIULUHE, pajap, paauolpPUEMHUK,
TeNeBU30p, anTeHHa, tenedon, CBY-neus, ouku, iyna, ¢oroarnmapar, IPOSKIIMOHHBIN anmapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, IU(paKIIMOHHAsI pellIeTKa, NOJSIPOMI, TEJIECKOI.

NI

[IpakTnueckoe 3anstue 2. Bunael uznydenuil. Buasl cnextpos. Crektpsl ucnyckanus. CekTpbl
nornomeHus. CrekTpanbHbll aHanu3. CHeKTpalbHble KiacChl 3Be3N. YJIbTpadHOIeTOBOE
nznyuenue. Mudpaxpacnoe uznydenue. Penrrenosckue iayun. VX npupona u coiicrsa. Illkana
9JIEKTPOMArHUTHBIX U3Jy4YECHUN.

Pa3nes 6. OcHOBBI cielIHAIbHONH TEOPUH OTHOCHTEIbHOCTH

o

Tema 6.1
OcHoOBBI TEOpPHH
OTHOCHUTEIIEHOCTH

Coneprxanne yueOHOro Marepuara:

1. T'paHunbl NPUMEHUMOCTH KIACCHYECKOH MexaHukH. [locTynaTel cHerUualbHON Teopuu
OTHOCUTEIBHOCTH: HWHBAapPUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakyyMe, IPUHIHII
OTHOCUTENBHOCTH ONHIITEIIHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU M
COKpallleHHE JTMHBI. DHEPrus W UMIYJbC CBOOOMHOW dYacTHilbl. CBSI3b MAacChl C DHEpPrUEH M
UMITYJIECOM CBOOOTHOM YacCTHUIIBI. DHEPTHs TOKOsI CBOOOTHON YaCTHUIIBI.

o
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Pa3znen 7. KBauroBas

H3UKA

14

Tema 7.1
D1eMEHTHI
KBAHTOBOU OITHUKU

Copepxanne yaeOHOT0O MaTepuana;

1. ®oronsl. @opmyna [1nanka cBs3u s3HEPrUn (OTOHA C €r0 YACTOTOM. DHEPTUs U UMITYJIbC POTOHA.
OtkpeiTue u uccnenoanue ¢ororddexra. Onbitel A.I. CroneroBa. 3akonsl ¢orodddekra.
VYpasuenue DiHmTeitHa st pororddexra. "Kpacnas rpanumna” poroaddexra. /[aBnenue crera.
OmnpiTel [1.H. JlebeneBa. Xumuueckoe 1eiicTBUE CBETA.

Tema 7.2
Crpoenue aToma

Coneprxanuie yueOHOTO MaTepuaa;

1. Mopenbs atoma Tomcona. OnbiTel Pezepdopna mo uccnenoBanuro crpoeHus aroma. [InmanerapHas
mojenb atoma. Ilocrynatel bopa. M3nydyenue u nornomenne (OTOHOB NpU MEpexose aroma ¢
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OJIHOTO YpPOBHSI DHEPIMM Ha pyroi. Bunsl cniektpoB. CeKTp ypOBHEN SHEPrUU aTOMa BOAOPOJA.
Bomnogsie cBoticTBa yactuil. Boiansl ae bpoitnst. KopnyckynspHo-BostHOBOM ayanu3M. Judpaxims
JEKTPOHOB B KpucTaiaX. CIOHTAaHHOE U BBIHY)KJIEHHOE H3JIy4€HHE. YCTPOMCTBO M MPUHLUI
paboTHI J1a3epa.

2. HabroieHre TMHEWYaToro CeKTpa.

Tema 7.3 AtomHOE
SIAPO

Copepxanue yueOHOro MaTepHaa;

1.MeToapl HaOMIOACHUSI M PETUCTPALUMU SJIEMEHTApHBIX 4acTull. OTKpBITHE PaJMOAKTUBHOCTH.
OmnbiTel Pe3epdopaa mo ompeneneHnio cocTaBa paauoakTHBHOTO m3nydeHus. CBolcTBa anbda-,
Oera-, raMMa-u3NydyeHus. BnusHue painoakTHBHOCTH Ha >KUBbIE OpraHu3Mbl. OTKpPBITHE MPOTOHA
u HerTpoHa. Hykimonnas monens siapa I eizenoepra-liBanenko. 3apsin sapa. MaccoBoe YucIIo spa.
N3otonbl. Anbda-pacnan. IAeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyuenue. 3akoH
PaZAMOaKTUBHOIO pacnaaa. DHEprus CBA3HM HYKJIOHOB B sijipe. S nepHble cuiibl. Jle@ekT Macchl spa.
Snepusie peakuuu. JleneHue u cuHTEe3 saep. SApepHuiii peakTop. TepMosepHBI CHUHTE3.
[IpoGeMbl ¥ IEPCIEKTUBDI SAEPHOM SHEPTETUKU. DKOJIOTUYECKUE aCTIEKThI AI€PHON IHEPTETUKHU.
DOneMeHTapHble yacTulibl. OTKphITHE TO3UTPOHA. DyHIaMEHTaIbHbIE B3aUMOEHCTBHUS.

2. ViccrienoBanue TpeKoB 4acTHIl (110 TOTOBEIM (hoTorpadusim).

IIpodeccnonaibHO OPMEHTHPOBAHHOE COJeP:KaHUeE (CoepKaHue MPUKJIATHOT0 MOAYJIs)

o

B TOM uncie npakTHUYeCKUX 3aHATHI

o

HpaKTI/I‘IeCKOC 3aHsTHe 1. ﬂeHOBaH urpa: HOH}ITI/IH, CBA3aHHLIC C U3YYCHHUEM MCTOJIOB HAYUYHOT'O
IIO3HAaHUs:. SABJICHUC, H&y‘IHI:IfI q)aKT, THUITOTE3A, (bnmqecxaﬂ BCJIMYMHA, 3aKOH, TEOopus,
Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, MOACIIUMPOBAHNEC, MOJCJIb, UBMCPCHHUC.

[IpakTnueckoe 3ansatue 2. TexHuueckue ycTpoicTBa U MpakTUUYECKOE IPUMEHEHUE: (OTOAIEMEHT,
¢doronaTunK, CoJHE4YHas Oarapes, CBETOJIMOJ, CHEKTPOCKOI, Jia3ep, KBAHTOBBIM KOMIBIOTED,
J03UMETP, KaMepa BunbcoHa, siiepHbIi peakTop, aToMHast 6oM0a.

Pa3gen 8. DieMeHTHI a

CTPOHOMMH H ACTPOPHU3UKHU

(o3}

Tewma 8.1
DJIEeMEHTHBI
ACTPOHOMHH U
acTpOpU3UKH

Conepkanme yaeOHOro MaTepuaa:

1.Bun 3Be3nnoro Heba. Co3Besnus, ipKkre 3BE3/bl, TUIAHETHI, UX BUAUMOE ABMKeHne. ColHeuHas
cucteMa. [lnmanersl 3eMHO#M rpynmnbl. [lnanerbi-rurantel. Manbsie Tena CoOJIHEYHOM CHUCTEMBI.
Comnre, porocdepa u armochepa. Conaeunast akTuBHOCTh. MicTounuk sHepruu CoJlHIIA U 3BE3/I.
3Be3/1bl, HUX OCHOBHBIE XapaKTePUCTUKH: Macca, CBETUMOCThb, paJuyc, TeMmmIeparypa, Hux
B3alMOCBA3b. 3Be3AblI INIABHOM MOCIEIOBATEILHOCTH. 3aBUCUMOCTEL ''Macca - CBETUMOCTH' IS
3B€3]1 TJIaBHOU MOCIIeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3Be311. COBpeMEHHbIE MPEACTaBICHUS
0 MPOUCXOXKJICHUH U 3BOIOIMH COTHIA U 3B€3[. DTallbl dKU3HU 3BE3I.

2.Mueunsiii I1yTs - Hama ["anaktuka. CrimpanbHas cTpykrypa ["amakTuku, pacupeaeneHue 38e3],
ra3a v nputd. [lonoskenne u nemwkenne Conria B ['anaktuke. [Inockas u ceprudeckas moicucTeMbl
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lajaktuku. Tunel ranaktuk. Paguoramaktuku M kBaszapbl. UepHble ABIPBI B spaxX TaJaKTUK.
Bcenennas. Pacmupenune Beenennoit. 3akon Xa66ma. Pasberanue ranaktuk. Teopus bosbimoro
B3pbIBa. Mojenb «ropsyeit Beenennoi». Macmtabnast ctpykTypa Beenennoii. MeraranakTuka.
Hepemennble npo01eMbl aCTPOHOMUH.

B tom uucne naboparopHeix paboT 2
JlaboparopHast pabota 8. HaGmroieHrss HEBOOPYKEHHBIM TJIa30M C HCIIOIh30BAHHEM 2
KOMITBIOTEPHBIX MTPHUIIOKCHUN JIJISI ONPECIICHHS MTOJIOKEHHS HEOSCHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE co3Be3ausi CEBEPHOTO NONyIIapUs U IPKUE 3BE3]IbI
[Tpomexxyrounas arrectanus B opme quddepeHInpoBaHHOTO 3a4eTa 2
Bcero: 126
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3. YcnoBus peanuszanuy nporpaMMsel 00111eo0pa3oBaTenbHON TUCIUTITHHEL
3.1. MarepuanbHO-TEXHHUECKOE 00ECTICUCHHE
Jlnst peanu3anuy IporpaMMbl TUCHMIUIMHBI MPEIyCMOTpEHa ydeOHast ayIuTOpHs JUIsl IPOBEICHHUS

3aHATUNA BCEX BHJOB, MPEAYCMOTPEHHBIX 00pa3oBaTENbHOM MPOrpaMMoOMN, B TOM YHCIE TPYIIOBBIX M

WH/IMBUYAIbHBIX KOHCYJIbTAllUM, a TAKXKe ISl MPOBEACHHUS TEKYIIETO KOHTPOJS, MPOMEXKYTOUHOW W

roCyJapCTBEHHON UTOTOBOM aTTecTany (KAOMHET XUMHUH U (PU3UKH):

Ne | HaunmenoBanue o00py0BaHus ‘ KosmmuectBo

I Cneunasm3upoBannas mebesb

OcHOBHOe 000pyI0BaHUE

Cton yyeHu4eCKui 13

Cryn yyeHU4eCKHi 26

Crou mpenofiaBaTeis ¢ SIIUKaMH JUJIsl XpaHSHUS 1

Kpecno npenonaBarens 1

WurepakrusHas nanens Lumien LMP6503ELRU 1
2
3

[Hxad mist XxpaHeHUs: yaeOHBIX TOCOOMIA
CreHpl HACTCHHEIC

II Texunueckue cpeacTBa 00y4eHHust
OcHOBHOE 000py10BaHHE

N[OOI~ WIN|F-

1 CereBoii priIbTp 1

2 | MynbTuMeauitHbIN KOMILIEKC (MyIbTUMEANA-TIpoeKTOp Beng, akycTuueckas 1
cUCTeMa Sven, HaCTCHHBIN 9KpaH)

3 Kommnbrorep npenogaBarens 1

4 VR ouku (04ku BUpTyasbHOM peanbHocTH) ¢ [10 mo xumun u ¢pusnke 18

5 kad nis xpanenust VR obopynoBanus 1

IlepeyeHsb JIMIIEH3HOHHOIO MPOrPAMMHOI0 ofecneyeHust

1 OC Astra Linux 1

2 CnpaBouno-npaBoBas cucreMa Koncynpsrant [Imtoc (cereBas (aiin-cepBepHas 1
BEpCHsl)

3 | AutuBupycuoe 110 Kaspersky 1

111 lemoHcTpaunoHHbIe Y4eOHO-HATJIAAHbIE OCOOUS

OcHoBHOe 000py/1I0BaHHE

1 Hudpossie YMK Pabouue nporpamMmbl AMCUUIIIINHBI, KaJ€HIapHO-TEMaTUYECKUI TUIaH,
(boH/T OLIEHOUHBIX CpeCTB 1o aucuumiuae, LMS Moodle

3.2. UadopmaninoHHoe odecreyeHre peain3aluy MporpaMmbl

Jig peanuzanuu nporpamMMmbl  OMONIMOTEUHBbIM (oHA 00pa30BaTENbHONM OpraHu3aluud HMEET
9JIEKTPOHHBIE 00pa3oBaTeNbHble U MH()OPMAIIMOHHBIE PECYPChl, PEKOMEHAYEMbIE JUIsl MCIOJIb30BaHUS B
00pa30BaTEILHOM IIPOIIECCE, HE CTapIIE MATH C MOMEHTA U3/1aHusl.

OCHOBHBIE 2JICKTPOHHBIEC U3/IAHHS:

1. ®uszuka. ba3oBblil ypoBeHb : y4eOHUK Al 0Opa3oBaTENbHBIX OpTraHU3ALMH, peaNTn3yHOIIUX
oOpasoBartenbHbIe MPOrpaMMbl cperaHero mnpodeccuonansuoro obpasosanus / H. C. Ilypsimesa, H. E.
Baxeesckas, JI. A. Hcaes, B. M. Yapyrun. — 2-e u3a., crep. - Mocksa : IIpocBemenue, 2025. - 517 c. —
(Yuebuuk CIIO). - ISBN 978-5-09-124948-4. — 9BC Znanium. - URL:
https://znanium.ru/catalog/product/2202345

2. ®usuka. ba3oBenii ypoBeHb. [IpakTukyMm 1Mo pemnieHuto 3aad : yaeOHoe mocodue, pazpaboTaHHOE B
KOMIUIEKTE C Y4eOHMKOM [uIs OO0pa3oBaTeNbHBIX OpraHU3allUi, pealn3yroIux o0pa3oBaTelbHbIC
nporpaMMmel cpenHero npodgeccuonanbHoro oopasosanust / H. C. Ilypsimesa, H. E. Baxxeesckas, 1. A.
HUcaes, B. M. Yapyrus. — 2-e u31., ctep. - Mocksa : [Ipocsemienue, 2025. - 240 c. — (Yuebunuk CIIO). - ISBN
978-5-09-124947-7. — DBC Znanium. - URL: https://znanium.ru/catalog/product/2202344

JlonomHUTENbHbIE HCTOYHUKH:

1. ®uswmka.ru. — Pexxum mocryma: https://fizika.ru.
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4. KoHTpOJIb ¥ OlIEHKA Pe3yIhTaTOB OCBOSHHUS 00111€00pa30BaTEIbHOM TUCITUTIITHHBI

KoHTponb U olleHKa pacKpbIBAIOTCS Yepe3 YCBOCHHBIE 3HAHUS M NMPUOOPETEHHbIE CTYACHTaMU
YMEHHs], HallpaBJIeHHbIE Ha (P OpMUPOBaHHE OOLIUX U TPO(HECCUOHATIBHBIX KOMIIETEHIINH.

Turm oreHOYHEBIX
MEpONPUATHI

Kon u HanmeHoBanue GpopMupyembIx Paznen/Tema
KOMIIETEHIINH

OK 01. Beibuparp crioco6sl pemenus 3anad | Pazgen 2. Temsr 2.1.,2.2., 2.3.

npodeccuoHaIbLHON Paznen 3. Temsr 3.1., 3.2., 3.3.

JIEATEIIbHOCTH TPUMEHUTENIBHO K pa3iauyHbiM | Paznmen 4. Tembr 4.1., 4.2, 4.3.

KOHTEKCTaM Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pa3nen 6. Tema 6.1.
Pazgen 7. Temnr 7.1, 7.2, 7.3.
Pa3nen 8. Tema 8.1

OK 02. MWcnonws3oBath  coBpemenHsble | Pasnen 2. Tems 2.1.,2.2.,2.3.

CpeICTBa MOUCKA, aHaln3a U uHtepnperauuu | Paznmen 3. Temsr 3.1., 3.2, 3.3.

UHPOpPMALIUHU U Paznen 4. Temn1 4.1.,4.2.,4.3.

uH(pOpMaIMOHHBIC TEXHOJIOTUHU g | Pazpnen 5. Temer 5.1., 5.2., 5.3.

BBIMIOJIHEHUST  3amauy  npodeccroHansHol | Paznen 6. Tema 6.1.

NEATEILHOCTHU Pazgen 7. Temnr 7.1, 7.2, 7.3.
Pasnen 8. Tema 8.1

OK 03. IlmanupoBate u peanusoBbiBaTh | Pazaen 1. Tema 1.1.

CcOOCTBEHHOE podeCCHOHAIBHOE u | Pazgen 3. Temn1 3.1.,3.2., 3.3.

JIMYHOCTHOE pasButue, | Paznen 4. Temn1 4.1.,4.2.,4.3.

OpeIpUHUMATEIbCKYI0  JeaTenbHocTh B | Pazmen 8. Tema 8.1

npodeccHoHabHOM  cdepe, HCIOIB30BATh

3HaHUS TI0 (UHAHCOBOM TPAMOTHOCTH B

Pa3JIMYHBIX KU3HEHHBIX CUTYaIHIX

OK 04. DddextuBno B3aumojericteoBarh u | Paszmen 2. Tems1 2.1.,2.2., 2.3.

paboTaTh B KOJUIEKTHBE U KOMaH/Ie Paszmen 3. Temr1 3.1., 3.2., 3.3.
Pasnen 4. Teme1 4.1.,4.2.,4.3
Pazmen 5. Temr1 5.1.,5.2.,5.3.

Pazgen 6 Tema 6.1.

- YCTHBIH OIPOC;
- (bpoHTaTBHBII
OIIpoC;

- HaOJIFOEHUE 3a
BBITIOJTHEHUEM
J1a00paTOPHBIX padoT;

- MIPAKTUICCKHE
paboThl (pemenue
KaueCTBEHHBIX u
pacueTHBIX 3aja4);

- TECTUPOBAHUE;

- pelieHue Keiic-
3ajauy;

- HaOJIIOJEHUE U
OIICHKA MOJITOTOBKH
JIEIIOBOM UTPHI;

- BBITIOJTHEHUE
3alaHuI
MIPOMEXKYTOUHOU
aTTecTaluu

pecypchl

Pasnen 7. Temn1 7.1, 7.2, 7,3
OK 05. OcymectBiars  yctHyro  u | Pazmen 1.
MUCHbMEHHYIO KOMMYHHKAIUIO Ha | Pa3nen 2. Temsr 2.1.,2.2., 2.3.
rOCy1apCTBEHHOM S3BIKE Poccuiickoii | Paznen 3. Temsr 3.1., 3.2., 3.3.
Qenepanii ¢ yderom  ocobenHocrelt | Paznen 4. Tems 4.1.,4.2.,4.3
COLIMATBHOIO U KYJIBTYPHOI'O KOHTEKCTA Pazpen 5. Tems1 5.1.,5.2., 5.3.
Pazgen 6. Tema 6.1.
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pazgen 8. Tema 8.1
OK 07. CogeiictBoBath  coxpanenuto | Pazgen 2. Tems1 2.1.,2.2.,2.3.
OKpyXarolien cpenpl, pecypcocoepexenuto, | Paznen 3. Temsr 3.1., 3.2., 3.3.
MPUMEHSTh 3HaHUS 00 M3MEHeHWW knmumara, | Pazmen 4. Temsir 4.1.,4.2., 4.3
OPUHLMIBL  OepexIuBOro  npousBojacTBa, | Paznmen 5. Temsr 5.1.,5.2., 5.3.
3 peKTUBHO NeiicTBOBaTh B upe3BbluaiiHbiX | Pazmen 7. Temsr 7.1, 7.2
CUTYalHsIX. Pa3nen 8. Tema 8.1
[IK 1.1 IIpoextupoBarh uHpopmauuoHusle | Paznen 2. Temsr 2.1.,2.2.,2.3.
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