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1. Obmas xapakrepucTuka pabodeii mporpaMMbl 0011e00pa30BaATEILHON NUCIIATITHHBI

1.1. MecTo TUCHUIUIMHBI B CTPYKTYPE OCHOBHOM 00pa30BaTeIbHOM MPOTrPaMMBbI:

Ob6meoOpa3oBatenbHas  aucuuiinHa — «®Dusuka»  gBiIseTcs  00s3aTeNbHOM  YaCThIO
o0mieo0pa3oBaTeapHOr0 MUKIA 00pa3zoBaTeNbHON mporpammbl B cootrBerctBun ¢ ®I'OC CIIO mo
crenuanbHocTy 38.02.06 duHaHCHI.

1.2. llenu 1 nyaHupyeMble Pe3yJIbTaThl OCBOCHUS AUCIIUIUIMHBI
1.2.1. llenu quCIUATLIMHEL

Copepxanue mporpammbl 061meoOpa3zoBaTebHON AUCHMILIMHBL DU3KMKa HamNpaBiIeHO Ha
JOCTH>KEHHE CIICIYIOMINX LIeTeH:

- ¢opMupoBaHHE Y OOYYAIOIIMUXCS YBEPEHHOCTH B ILIEHHOCTH OOpa3oBaHMs, 3HAYHMMOCTH
(GUBHYECKUX 3HAHUN JJISI COBPEMEHHOTO KBAaTU(HUIIMPOBAHHOTO CIEIUAINCTA MPU OCYIIECTBICHUH
ero npo¢ecCUOHaIbHON AesITeIbHOCTH;

- (opmupoBaHUE €CTECTBEHHO-HAYYHOUN IPAMOTHOCTH;

- OBIajJcHUE CcHenudUUEecKor CUCTeMON (U3MYECKUX TIOHITHH, TEPMHUHOJIOTHEH |
CHMBOJIUKOM;

- OCBOCHHE OCHOBHBIX (DU3MUECKUX TEOPHii, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIaJICHNE OCHOBHBIMH METOJIaMU HAYYHOTO MIO3HAHUS TIPUPO/IBI, HCIIOIH3YEMBIMU B (DU3HKE
(HaOnroieHue, onrMcaHue, U3MEpeHne, BBIIBUKEHHE TUIIOTE3, TPOBECHUE SKCIIEPUMEHTA);

- OBJQJICHWE YMEHUsSMH OOpabaThiBaTh JAHHBIC DKCIIEPHUMEHTA, OOBSICHITH ITOTYYCHHBIC
pe3yNbTaThl, yCTAHABIMBATh 3aBUCHMOCTH MEXAYy (PU3NYECKUMHU BEIMYMHAMH B HaOII0JaeMOM
SIBJICHUH, JIeJIaTh BBIBOJIbI;

- opmupoBanue ymeHus pemarh GU3NYECKUe 3a1a4u pa3HbIX YPOBHEH CII0KHOCTH;

- pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTEH B
mporecce MpUOOpeTeHHs] 3HAHUM C KCIOJb30BAHHEM pA3IUYHBIX HCTOYHHUKOB HHpOpManuu u
COBPEMEHHBIX HWH(MOPMAIMOHHBIX TEXHOJOTHH; yMeHUH ¢GopMymupoBath U 0OOCHOBHIBATH
COOCTBEHHYIO TO3UIMIO IO OTHOIICHHIO K (u3nueckod WHGOpMAaLWHU, MOTydyaeMOW M3 pPa3HBIX
HMCTOYHHUKOB;

- BOCITUTaHHUE YyBCTBA FOPJIOCTU 32 POCCUUCKYIO (DU3UUYECKYIO HAYKY.

1.2.2. [Inanupyemble pe3ylbTaThl OCBOCHUS 00I1€00pa3oBaTeNbHON NUCHUIUIUHBI « DU3HKa) B
cootBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO.

O6mume xommereHuuu u npodeccronanbubie komrereHnun PI'OC CIIO B cooTHeceHUU ¢
JTUYHOCTHBIMU, METANpPEIMETHBIMU M TPEAMETHBIMH pe3yibTaTaMu OO0ydeHHs] 0a30BOTO ypOBHSA
®I'OC COO npencraBieHbl B TaOJIHIIEC:



Kon n HaumeHoOBaHue
bopMHUpyeMbIX
KOMIIETEHITHI

HHaHI/IpyeMHe PE3YIbTATEI OCBOCHUSA JUCHUIIIMHBI

Oo6mume

JucuunnuHapHbie

OK 01. Beibupats
CIOCOOBI PeIIeHUs
3agaq
npodeccnoHaTBEHOMI
JeSTEeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JIMYHOCTHBIE pPE3YNbTaThl JOJDKHBI OTpa)kaTh B YacTH
TPYAOBOTO BOCIIUTAHUS:

- TOTOBHOCTh K TPYyIy, OCO3HaHHE IICHHOCTH MAacCTEepCTBa,
TPYAOTIO0HE;

- TOTOBHOCTH K aKTUBHOM JEATEITBHOCTH TEXHOJOTHUECKOM
" COLMATHLHON HaTPaBJIEHHOCTH, CHIOCOOHOCTH
WHUIIMAPOBATh,  IUIAHUPOBaTh W CaMOCTOSTEIBHO
BBITIOJTHSTH TAKYIO JESTEIIBHOCTH;

- HHTEpPEeC K pasIu4HbIM cdepaM TpodhecCHOHATEHOMI
NeSITeTbHOCTH,

- TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO

¥ CaMOOOPA30BaHMIO HA MPOTSHKCHUN BCEH KHU3HH,
MeTanpeaMeTHbIe pe3ybTaThl JIOJDKHBI OTPaXKaTh:
Ognanenue YHUBEPCATbHBIMU y4eOHBIMU
MO3HABATEILHBIMU JICHCTBUSAMMU:

a) 0a30BbIC JIOTHUECKUE JICHCTBHS:

CaMOCTOSITENTILHO ~ (POPMYJIUPOBATh H  aKTyaJU3UPOBATH
pobJIeMy, pacCcMaTpUBaTh €€ BCECTOPOHHE; yCTaHABIINBATh
CYIICCTBCHHBIA MPHU3HAK WM OCHOBAHWSI JIISi CPAaBHCHUS,
Kinaccupukanuu W O0OOIICHWS;  ONMPEACNATh  IICNH
NeSATeILHOCTH, 33]IaBaTh MapaMEeTPhl H KPUTEPHH

WX  JIOCTH)KCHUS;  BBISABIATH  3aKOHOMEPHOCTH U
MIPOTHUBOPEUHS

B PacCMaTPUBACMBIX SIBJICHUSAX

0) 0a30BbIE UCCIIENOBATEIbCKUE ICHUCTBUS:

- BJAlNeTh HaBBIKAMU Y4Y€OHO-UCCIIEIOBATECIbCKOW |
MPOCKTHON  JICATETLHOCTH, HAaBBIKAMH  pPa3peIICHUS
npo0em;

- BBIIBIIATH
aKTyaJIM3UPOBATh

MMPUYUHHO-CJICACTBCHHLIC
3aavy, BbIABHUI'AaTh

CBsA3U u
THIIOTE3y e

ITP6 1. ChopmMupoBaHHOCTD MPEACTABICHUIN O POJIH

U MecTe (U3UKUM U aCTPOHOMHUHM B COBPEMEHHON HAy4yHOW KapTHHE
MHpa, O CHCTEeMOOOpasyroIier pon GU3nKu

B Pa3BUTHUH €CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH,
0 BKJIQJIE POCCHMCKHX M 3apyOeKHBIX YUeHBIX-(DU3HKOB B pa3BUTHE
HAyK{; TOHUMaHWEe (DU3NYECKON CYITHOCTH HaAOJIIOJaeMBIX SIBICHHUN
MUKpPOMHPA, MAKPOMUPA U METaMUpa; MIOHUMaHUE POJIM aCTPOHOMHUU
B IPAKTUYECKON JEATEIbHOCTH YEJIOBE€KAa M JAJbHEWINEM Hay4HO-
TEXHUYECKOM Pa3BUTHUH, POJIH (PUUKU

B (GOpMUpPOBaHMM Kpyrozopa H (DyHKIHOHAIBHON T'PaMOTHOCTH
YeJI0BEKa JJIs PELIEeHUS IPAaKTUUECKUX 3a/1a4;

I[TIP6 2. CdopmMupoBaHHOCTH YMEHHMH paclio3HaBaTh (U3HMYECCKUE
sIBIICHUS (TIPOIIECCHI) U OOBSACHATH

UX Ha OCHOBE U3YUEHHBIX 3aKOHOB, pAaBHOMEPHOE

U PaBHOYCKOPEHHOE IMPSIMOJIMHEIHOE ABM>KEHHE, CBOOOIHOE MaJIEeHUE
Ted, ABW)KEHHE IO OKPY)KHOCTH, WHEPLHs, B3aUMOJCHCTBHE TEll,
KosiebaTenbHOE ABIKEHHE, PE30HAHC, BOJTHOBOE IBHKECHUE; TUPPY3Hs,
OpOYHOBCKOE JBHKEHHE, CTPOCHHME IKHJIKOCTEH M TBEpIbIX Tel,
U3MEHEHHE oObeMa Tell MpU HarpeBaHUM (OXJIAXKJEHUH), TEIJIOBOE
paBHOBecHE, WCMIapeHHe, KOHJSHCAlHsl, IaBJIeHUEe, KPUCTAILTU3alIns,
KUIIEHUE, BIAYKHOCTh BO3/lyXa, CBA3b CpPelHEH KMHETHUECKON SHEPTUu
TEIUIOBOIO JIBUKEHHS MOJIEKYJ ¢ aOCOJIOTHOH TeMmmeparypoil,
MOBBILICHUE JJaBJICHMS ra3a P €ro HarpeBaHuu

B 3aKpBITOM COCYZE, CBSI3b MEXIy IapaMeTpamMH COCTOSHUS ra3a B
U30Mpoleccax; dJJIEKTpU3alusl Tel, B3aWMOJEWUCTBUE  3apsiOB,
HarpeBaHue TPOBOJHMKA C TOKOM, B3aUMOJIEHCTBHE MAarHHUTOB,
AIIEKTPOMAarHuTHasT MHAYKIMS, JEeHCTBME MAarHUTHOTO TIOJsI Ha
MPOBOJHHK C TOKOM

U IBIDKYILMHCS 3apsijl, SIEKTPOMarHuTHbIE KojaeOaHus

U BOJIHBIL, NPSIMOJIMHEHHOE pacCIpOCTPAHEHUE CBETA, OTPAKEHUE,
npesomiieHue, uHTephepeHnus, Audpakuus




pelIeHNs, HaXOAUTh aPTYMEHTHI JIJIs JIOKa3aTeIbCTBA CBOUX
YTBEPXKICHUIA, 33]]aBaTh MMAPAMETPhl U KPUTEPHUH PEIICHUS;
- aHAJM3WPOBATh TOJYYCHHBIC B XOJE PCIICHHS 3a1adu
pE3yNbTaThl, KPUTUYECKU OIICHUBATH HMX JOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

- yMeTh TMEpPEHOCUTh 3HAHHWS B TMO3HABATEIBHYIO U
MPAKTUYECKYIO YaCTH KU3HEACATCIILHOCTH;

- YMETh WHTETPHPOBATh 3HAHUS W3 PA3HBIX MPEIMETHBIX
obacTei;

- BBIIBUTATh HOBBIC WJIEW, NpeIaraTh OPUTHHAILHBIC
MOJIXO/IbI U PEIICHUS;

- MPOSIBIIATh  CIIOCOOHOCTh WX  WCIIOJNB30BAaHUS B
MO3HABATEIILHON M COIMAIEHOM MPaKTHKE

Y TIOJISIpU3AIIis CBETA, AUCTIEPCUs CBeTa; GOTOIIEKTPUISCKU I PexT,
CBETOBOE [IaBJICHHME, BO3HUKHOBEHHME JIMHEHYATOTO CIEKTpa aroma
BOZJOPOJAa, ECTECTBEHHAs! U HCKYCCTBEHHAs paJMOaKTUBHOCTB;

[TP6 3. Bnanenue oCHOBOMOIATAIOMIUME (PU3MUECKUMH TOHATUSAMH U
BEJIMYHNHAMU, XapaKTEePU3YIOIIUMHU ¢buznyeckue IIPOLIECCHI
(cBSI3aHHBIMM C MEXAHMYECKUM JIBUKEHUEM, B3aUMOJAECUCTBUEM TeEll,
MEXaHUYECKUMHU KOJEeOaHUSIMHM M BOJHAMHU; aTOMHO-MOJEKYJISIPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBBIMHM IPOLIECCAMU; DJIEKTPUUYECKUM U
MarHMTHBIM IOJISIMH, JJIEKTPUYECKUM TOKOM, 3JIEKTPOMAarHUTHBIMU
KOJICOAHUSMU W BOJIHAMH; ONTUYECKHMHU SIBICHUSIMH;, KBAaHTOBBIMU
SBJICHUSIMU, CTPOEHHEM aTOMa M aTOMHOTO sIJIpa, PaJlOaKTUBHOCTBIO);
BJIa/ICHHE OCHOBOINOJAralmlMMU aCTPOHOMUYECKUMHU TOHSATHUSMH,
MO3BOJIAIOIIMMHY  XapaKTEPU30BaTh IIPOLECCHI, IMPOUCXOIALIME Ha
3B€3/axX, B 3BE€3/IHbIX CUCTEMAX,

B MEXTaJIaKTHUECKOW cpeje; BUKEHHE HEOECHBIX Tell, 3BOJIIOLHUIO
3Be3 U BeeneHnnoii;

I1P6 4. Bnanenue 3akOHOMEPHOCTSIMH, 3aKOHAMHU

Y TEOpUsIMU (3aKOH BceMupHoro tsirorenus, I, Il u 11l 3akonst HeroToHa,
3aKOH COXpaHEHHUsS MEXaHUYECKON DSHEpPIruu, 3aKOH COXPaHEHUS
UMITyJIbCa, MPUHLUII CYNEPHO3ULMH CHJI, IPUHIUI PaBHOIIPABHOCTH
MHEPLHAIbHBIX CUCTEM OTCUETA; MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHIO
CTPOEHHUS BEILIECTBA, Fa30BbIE 3aKOHBI, IEPBBIN 3aKOH TEPMOJUHAMUKHY;
3aKOH COXpaHEHMUsI AIEKTPUUYECKOT0 3aps/a, 3akoH Kynona, 3akon Oma
JUIsl y4acTKa LienH, 3aKkoH OMa 111 OJTHOW 3JIEKTPUYECKOH LIENH, 3aKOH
Jxoyns - JleHma, 3aKOH DJJIEKTPOMAarHUTHOM WHIYKLWH, 3aKOH
COXpPaHEHMsI DHEPIUH, 3aKOH MPSAMOJUHEHHOrO pacnpOoCTpaHEHUS
CBETa, 3aKOH OTPAXEHMs CBETA, 3aKOH IMPEIOMJIEHMSI CBETa; 3aKOH
COXpaHEHMsI JHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3AKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHHS MacCOBOrO 4HCIIA,
nocryinarel bopa, 3aKkOH pPagMOAKTUBHOIO paclaja); YBEPEHHOE
UCTIOJIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH MK aHAIN3€ (PU3HIECKUX
SIBJIEHUW U MPOLIECCOB;

[IP6 6. BnageHue OCHOBHBIMH METOJAMH HAYYHOI'O I1O3HAHUS,
UCMOJNb3yeMbIMU B (U3MKE: TNPOBOJAUTH MNpPsIMbIE U KOCBEHHBIE
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U3MEpEeHHS (PU3NYECKHX BEJIWYMH, BBIOMpas ONTUMAJIBbHBIA CIOCOO
U3MEpPEHUS] M HCIOJB3YSl M3BECTHBIE METOJBI OICHKHU IMOTPEITHOCTEH
U3MEpEeHUl, MPOBOAUTH HCCIEIOBAHUE 3aBUCHUMOCTEH (DHU3MUECKUX
BEJIMYMH

C HCMOJb30BAaHUEM TPAMBIX H3MEPEHUH, OOBICHATH IMOIYyYCHHbBIE
pe3yNbTaThl, UCIONB3Ys (PU3UYECKHE TEOPHH, 3aKOHBI U TIOHSATHUS, U
JlenaTh BBIBOJBI, COOJIIO/AaTh TMpaBuia O€30MacHOro TpyAa IHpu
MPOBEJICHUU UCCIENOBAHUI

B paMKax Y4eOHOTo JKCIIEpUMEHTa U Y4eOHO-HCCIIeI0BaTeNbCKON
NESTEIIbHOCTH C  WCIOJNB30BaHUEM IU(GPOBBIX  HU3MEPHUTEIBHBIX
YCTPOMCTB U J1abopaTOpHOro 00OpyIoBaHMs; CHOPMHUPOBAHHOCTH
MpECTaBICHUI

0 METO/Iax MOJYYEeHHs HAyYHBIX aCTPOHOMHUYECKUX 3HAHUI;

[TP6 7. ChopMUPOBAaHHOCTH YMEHHSI PEIIATh PACUCTHBIEC 33/1a49U C SIBHO
3aJJaHHOM (PU3UYECKONW MOJENBIO, UCHONB3YS (DU3MUECKHE 3aKOHBI U
NPUHIMITBI; HAa OCHOBE aHauW3a yCIOBHS 3aJadyd  BBEIOMpATh
(bu3HYECKYI0 MOJIeNb, BBIACIATh (PU3UUECKHE BEIUYMHBI U (HOPMYIIBI,
HEO0OXOMMBIC

JUISL ¢ pEIICHHs, TPOBOJUTH pPAacyYeThl M OICHUBATH PEATHLHOCTH
MOJIyUEHHOT0  3HaueHus:  (U3NYECKOM  BEIMYMHBI,  pellaTh
KAueCTBCHHBIC 3aJla4M, BBICTPAWBAsl JIOTUYECKH HEMPOTHBOPECUYUBYIO
HENOYKY pacCyKIeHUI

C OTIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH

1 GU3HYECKUE SIBICHUS

OK 02. JIMYyHOCTHBIE pe3yabTaThl JOKHBI OTpaxkaTb B dacT | [IPO 5. YMeHue yuuThIBaTh TpaHUIBl NPUMEHEHUS W3YYEHHBIX
Ucnonb3oBatk LIEHHOCTH HAayYHOTO MMO3HAHUS: ¢bu3nyecKux Mojenel: MarepraabHas TOYKa, MHEpLHAJbHAs CUCTEMa
COBPEMEHHBIE - c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILIETO | OTCYETa, MJICAIbHBIA Ta3; MOJENU CTPOEHHUS Ta3oB, KHMJIKOCTEH U

CpeCcTBa IIOUCKA,
aHanmm3a

Y MHTEPIIPETAIUH
uH(bOopMaIuu

U UTHPOpPMAIMOHHBIE
TEXHOJIOTUI

COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON

IPaKTUKH, OCHOBAaHHOIO  HAa  JHAJIOTE  KYJIBTYP,
CIIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO MECTa

B MNOJIMKYJIBTYPHOM MHDE;

- COBEpILICHCTBOBAHUE S3BIKOBOM M  YHUTATEIbCKOU

KYJbTYPBI KaK CpCACTBA B3aHMOJCHCTBUS MCKAY JIIOAbMU
W IIO3HAHUA MHUPaA,

TBEPIBIX TeJ, TOYCUHBIH DIIEKTPHUUESCKUH 3apsi, sIepHas MOJENb
aToMa, HyKJIOHHasi MOZIeJIb aTOMHOT'O si7jpa MPU pelIeHUH (PU3HMUECKUX
3ajad;

ITP6 9. CpopMupOBaHHOCTH COOCTBEHHOM MO3UINH

[0 OTHOIICHUIO K (pu3HYecKo MH(pOpMalny, MOIy4aeMol U3 pa3HbIX
UCTOYHHUKOB, YMEHHMH MCIIOIB30BaTh LU(PPOBBIE TEXHOJIOTHM JUIS
MIOWCKA, CTPYKTYPUPOBAHUS, WHTEPUPETAIMH W TPEACTABICHUS
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JUTSL BBITTOJTHEHHSI
3a1a4
npodecCHOHATbHON
JACATCIIbHOCTHU

MeranpenmMeTHbie pe3yIbTaThl TOKHBI OTPAXKATh:
OBnanenue YHUBEPCAIbHBIMU yueOHBIMU
M03HABATEIbHBIMHU JICHCTBUSIMU:

B) paboTa ¢ nHpopMaIIe:

- BJIaACTb HaBbIKaMU IIOJTYYCHHA I/IH(bOpMaI_II/II/I us3
HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIbHO
OCYHICCTBIIATE IIOMCK, aHaJIM3, CHCTEMAaTHU3allui0 U

MHTEPIpPETAINI0O HHHOPMAIIMK PA3IUYHBIX BUIOB U (HOpM
IIPEJCTABICHMUS;

- HCTIOJIB30BATh CPEACTBA MHPOPMAITMOHHBIX

- U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B pelIeHUH
KOIHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPIraHHU3allMOHHBIX
3a7iay ¢ COOJII0JIeHHEM TpeOOBaHUN 3PrOHOMHUKH, TEXHUKU
0€3011aCHOCTH, TUTUEHBI, PECYpCOCOEPEKEeHNUs, TPABOBBIX U
THUYECKUX HOPM, HOPM HH(OpMAIIMOHHOM 0€30MaCHOCTH

y4eOHOW M Hay4YHO-TIOMYJSIPHON WH(POpPMALMK, pPa3BUTHE YMEHUU
KPUTHYECKOTO aHAIHM3a MOTy4aeMOi HHPOopMaIuu

OK 03. IlnanupoBatb
U peaM30BbIBAThH
coOCTBEHHOE
npodeccroHaIbHOE
Y JINYHOCTHOE
pa3BHTHE,
MPEINPUHIMATENBCKY
10 JICATETILHOCTD

B IpoeccroHanbHON
cdepe, UCTIOTB30BATh
3HaHUA 10 IPaBOBOM
1 (pUHAHCOBOM
TPaMOTHOCTH

B Pa3IMYHBIX
KM3HEHHBIX
CHUTYaIHIX

JInyHOCTHBIE pPE3yNBTATHl JOJDKHBI OTpaXkaTb B YaCTH
JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

- CIOCOOHOCTH OIIGHWBAaTh CHUTYallMI0O W NPUHUMATH
OCO3HAHHBIC PELICHUsA, OPUEHTUPYACh HAa MOpaIbHO-
HPaBCTBEHHBIE HOPMBI

U LEHHOCTH;

-OCO3HAHME JHMYHOIO BKJIAJ B IIOCTPOCHHE YCTOMYHMBOIO
Oynymero;

MeranpeaMmeTHbIe pe3ynbTaThl JOJKHBI OTpaXKaTh:

OsBnageHue YHUBEPCAIbHBIMU pEryJIsITUBHBIMU
NEUCTBUSIMUA:

a) CaMOOpTaHU3aIIHS:

- CAaMOCTOSITEIbHO  OCYILIECTBJISTH  IMO3HABATEIIbHYIO
NEeSTeNIbHOCTh,  BBIABJISATH ~ MPOOJEMBbI, CTaBUTh U

dbopMyIMpOBaTh COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIHbHON
JeSITeIIbHOCTH

N )KU3HCHHBIX CUTYallHIX;

- CAMOCTOSITEIbHO COCTABJIATH IJIAH pelIeHUs MPoOIeMbl

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UITUN
[0 OTHOLIEHMIO K (PU3UYECKOM MHpOopMaLuu, MoayyaeMoil u3 pa3HbIX
HUCTOYHHUKOB, YMEHHUH WCIOIb30BaTh LU(PPOBBIE TEXHOJOTUU JUIS
IIOMCKA, CTPYKTYpUPOBAaHHS, WHTEPIPETAlMd U IPEACTABICHUSA
yueOHOW W HAay4YHO-TIONYJSpHOW HH(POpPMAalMKU; Ppa3BUTHE YMEHMH
KPUTUYECKOI'0 aHajIMu3a 1ojryyaeMoil uHdopMaiuu




C Y4YeTOM HMEIOIIMXCA  PECcypcoB,  COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;

0) CaMOKOHTPOJIb:

UCTIOJIb30BaTh MPUEMBI peIeKCUU AJIsl OLIEHKH CUTYalluH,
BBIOOpA BEPHOTO PEIICHHUS;

- YMETh OIICHHWBaThb PHCKM M CBOEBPEMEHHO NPUHUMATH
pelIeHus 0 UX CHIKEHUIO

OK 04. DddexTrBHO
B3aUMOJICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaHJ1e

JIMdHOCTHBIE pPe3yNabTaThl JOJKHBI OTPaXKaTh B YacTH
IIEHHOCTH HAyYHOTO TTO3HAHHUS:

-OBJIQJICBAHNE HABBIKAMH  y4eOHO-UCCIIEA0BATEILCKOM,
MIPOCKTHOM M COIMATILHOM eI TEIbHOCTH;
MeranpeamMeTHbIe pe3yIbTaThl JOJKHBI OTPAXKaTh:
OgnazgeHue YHUBEPCATbHBIMHU KOMMYHHUKATUBHBIMU
JCUCTBUSIMU:

0) cOBMECTHas IESITEIIbHOCTD:

- IOHMMAaTh W HUCIOJB30BaTh MPEUMYIIECTBA KOMaHIHON
Y MHAUBHUIYaJIbHOM paboTHI;

- BBIOMpATh TEMATHKy M METOJbI COBMECTHBIX JEHCTBUI
C y4eToM OOLIMX HHTEPECOB M BO3MOXKHOCTEH KaxKIOTrO
YJIeHA KOJIJICKTHBA,

- TOpUHUMATh  IEJIM  COBMECTHOH  JCATEIBHOCTH,
OpPraHHW30BBIBATh W KOOPJWHUPOBATH JCUCTBHS IO €€
JIOCTMDKCHHIO: COCTaBJISATh TUIAH NEUCTBHUH, paclpeneisaTh
poli ¢ y4eTOM MHCHHH yYacCTHHKOB, OOCYXIaTh
pe3yNIbTaThl COBMECTHOM pabOTHI;

-OI[EHUBATh KAY€CTBO CBOETO BKJIAJIa M KAXKIOTO y4aCTHUKA
KOMaHAbl B OOMmMI pe3yiabTaT MO pa3pabOTaHHBIM
KPUTEPHSIM;

OsnazgeHue YHHUBEPCATbHBIMU PEryIATUBHBIMU
NEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHAMATh MOTHBBI M apTyMEHTHI APYTUX JIOACH TIpH
aHaJIM3€e PE3yNbTATOB JIEATEIHbHOCTH

[IP6  10. OBnagenme  yMeHWssMH  paboTarb B TpymIe
C BBIIIOJIHEHHEM Pa3IMYHbBIX COLUAIBHBIX POJICH, IUIAaHUPOBATh paboTy
IPYIIIBL, PAIIHOHAIBHO PACTIPECISTh ACATEIbHOCTh B HECTaHJAPTHBIX
CUTYyallMsIX, aJ€KBaTHO OIIEHWBATh BKJIQJ KaKIOTO M3 YYaCTHUKOB
TPYIIIBI B PEHICHHE pacCMaTPUBAEMOM MPOOIEMBI




OK 05. JlngHOCTHBIE pe3ynbTaThl JODKHBI OTpaxaTb B dactu | [IPO 1. CdopMHpOBaHHOCTH MpeACTaBICHUI 0 ponu
Ocy1iecTBIATH 3CTETUYCCKOI0 BOCIIUTAHUS U MecTe (U3UKH W acCTPOHOMHUHU B COBPEMEHHOH HAaydHOU KapTUHE
YCTHYIO U - 3CTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYas 3CTETUKY | MUpa, 0 cucTeMooOpa3yromen poiu [()7370951
MHCbMEHHYIO ObITa, HAyYHOTO W TEXHUYECKOrO0 TBOPYECTBA, CIOPTA, | B pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH,
KOMMYHUKAIHIO Ha Tpyaa 0 BKJIQJIE POCCHUUCKUX U 3apYOC)KHBIX YUCHBIX-(DM3UKOB B pPa3BUTHE
rocyaapCTBEHHOM 1 OOIIIECTBEHHBIX OTHOIICHHUIH; HAyKH; TMOHUMaHUE (PU3UYECKON CYITHOCTH HAOIIOJAEMBIX SBICHUUN
SI3BIKE B 00JIaCTH NMaTPUOTHYECKOTO BOCTIUTAHUS TTPOSIBIISITH: MHUKpPOMHpPA, MAKpOMHpa U MEramMHupa; MOHUMAHUE POJIA aCTPOHOMHUU
Poccuiickoit -[IEHHOCTHOE OTHOIIEHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, | B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA M JAJIbHEHIIEM Hay4dHO-
denepalii ¢ y4eTOM | UCTOPUYECKOMY M MPUPOAHOMY HACIEIUIO, MAMSTHHUKAM, | TEXHUYECKOM pa3BUTHH, poiu (10737041
oco0eHHOCTEH TpamunusM HapoaoB Poccuu, noctmwkenusMm Poccum B | B (opMupoBaHHH Kpyrozopa W (YHKIIMOHAIBHOW TI'PaMOTHOCTH
COLIMAJILHOTO B HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIIE; YyeJloBeKa I PEIIeHUs TPaKTUYECKHUX 3a7a4
KYJIbTYPHOT'O MeranpeameTHbie pe3yabTaThl JTOJKHBI OTPAXKaTh:
KOHTEKCTa OBmageHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU

JCUCTBUSIMU:

a) o0IeHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;

- pa3BEpHYTO U JIOTUYHO H3Jararb CBOK TOYKY 3PEHUS

C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB
OK 07. JInaHOCTHBIE pe3ynabTaThl MOJKHBI OTpaxkaTh B yacTH | [IP6 8. ChopMupOBaHHOCTH yMEHHUS MPUMEHSTH MOJY4YEeHHbIC 3HAHUS
CopelicTBOBaTh SKOJIOTHYECKOTO BOCIIUTAHHUS: JUTSI OOBSICHEHHSI YCIIOBHI MPOTEKAHUS (PU3HUSCKUX SBIICHUH B IPUPOJIC
COXPAHEHUIO - c(OPMUPOBAHHOCTh  JIKOJIOTMUYECKOW  KYJBTYpPHI, | U JJI NPUHATUS MPAKTUYECKUX PELICHUN B MOBCETHEBHOM KU3HU IS
OKpY’KaloIen cpeibl, | MTOHMMaHUE BIIMSTHHS COIMATTLHO-IKOHOMHYECKUX | 00ecTieueHUs 0€30IaCHOCTH IPH OOpaICHUH ¢ OBITOBBIME MPUOOpaMH
peCypcoCOEPEKEHHIO, | MPOIIECCOB HA COCTOSHUE MPUPOTHON M COITUATBHON CPE/IbI, | U TEXHUYECKUMHU YCTPONHCTBAMH, COXPAHCHHS 3/I0POBbsI i COOTFOICHUS
MPUMEHATH 3HAHUS 00 | OCO3HAHWE TJI00AJBLHOTO  XapakTepa HSKOJOTUYECKHX | HOPM DKOJOTHYECKOTO TMOBEACHUS B OKPYXKAIOIIEH Cpejie; MOHUMAaHHe
W3MEHEHUU KIUMarta, | mpobiem; HEOOXOIUMOCTH MPUMEHEHUSI TOCTHKEHUN (DU3UKU U TEXHOJIOTHMA IS
TIPUHITATIBI - IUIAaHMPOBAaHWE U  OCYIIECTBICHHE JICUCTBUH B | pallUOHAIBLHOTO MPUPOIOIIOIH30BAHUS
OepexKIMBOTO OKpY’KaloIllel cpesie Ha OCHOBE 3HAHUS 1IeJIeld yCTOMYUBOTO
MIPOU3BOJICTBA, pPa3BUTHS YEIOBEUECTBA;
3¢ heKTHBHO AKTUBHOE HENpUATHE JEWCTBUH, MNPUHOCALIUX Bpen
JIECTBOBATH OKpY>Karollen cpene
B UPE3BbIYAITHBIX
CUTYaIHIX
IIK 2.1. JIn4dHOCTHBIE pE3yNbTAaThl JOJDKHBI OTpakaTh B dYactu | [IPO 3. Bramenue ocHoBomonaramomuMu (GU3HUECKUMU MOHITUSIMHA U

OcymecTBiATh cOOD,

TPYIOBOTO BOCIIUTAHHUS:

BEJIMYMHAMU, XapaKTEPU3YOUUMHU duznueckue IIPOLIECCHI
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MOHHUTOPHHT U
obpaboTka

TAHHBIX JUTS
MIPOBEJICHUS PACUCTOB
(hrHAHCOBO-
YKOHOMHYECKUX
roKazaresei
OpraHH3aIiH

- FOTOBHOCTb K TpPYAY, OCO3HAHHE IIEHHOCTH
MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTD K aKTUBHOMN JEeSTeIbHOCTH
TEXHOJOTUYECKOM W  COLUMAJIIBHOM  HAIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIUHPOBATH, IJIAHUPOBATh u
CaMOCTOSATENIbHO BBINIOJHATH TAKYIO JICSITEIbHOCTD;

- HWHTEpeC K pasnmuuHbIM  cepam

npoheCCUOHATTLHON IeATENIbHOCTH.

(CBSI3aHHBIMH C MEXaHUYECKUM JBHKEHUEM, B3aUMOJICHCTBHEM TeI,
MEXaHHYECKUMHU KOJEOaHUSIMU W BOJHAMH, ATOMHO-MOJCKYJISPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBBIMU IPOIECCAMH; JJICKTPHUECCKUM U
MAarHUTHBIM TIOJIIMH, 3JIEKTPUUYECKHUM TOKOM, 3JIEKTPOMAarHUTHBIMHU
KoJICOAaHMSIMH WM BOJIHAMH; OITHYCCKUMH SBJICHHSIMH, KBAaHTOBBIMU
SIBJICHUSIMU, CTPOCHHUEM aTOMa U aTOMHOTO $JIpa, PaIMOAKTUBHOCTBIO);
BJIQJICHUE OCHOBOMOJIATAIONIMUMUA ACTPOHOMUYECKUMH TOHSITHSIMU,
MO3BOJISIIOIIUMH ~ XapaKTepU30BaTh MPOIECCHI, TMPOUCXOJSAIINE Ha
3Be3/aX, B 3BE3/IHBIX CUCTEMaX,

B MEXTaJlaKTUYECKOW cpesie; NBIKEHUE HEOECHBIX TeN, JBOJIOIHIO
3Be3] 1 Becenennoi;

ITP6 4. BrnageHue 3akOHOMEPHOCTSIMHU, 3aKOHaMU U TE€OPUSMHU (3aKOH
BcemupHoro Tsarotenus, I, I1 u 11 3akonsl HetoTOHA, 3aKOH cCOXpaHeHus
MEXaHUYECKOM SHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCA, MPUHIIUI
CYMEPIIO3UITUHN CHJI, TPUHITUI PABHOIIPABHOCTH WHEPITUATBHBIX CUCTEM
OTCUYETa; MOJICKYJIAPHO-KMHETHUUECKYI0O TEOPHUIO CTPOCHUS BEIIECTBA,
ra30BbI€ 3aKOHBI, IEPBBI 3aKOH TEPMOJMHAMMKHU; 3aKOH COXPAHCHHS
AIEKTPUUECKOTO 3apsija, 3akoH Kynona, 3akon Oma i1 y4acTka 1eru,
3akoH OMa 151 TTOJIHOM 3JIEKTPUYECKOM 11emnu, 3akoH Jlxoyns - Jlenna,
3aKOH JJIEKTPOMArHUTHOW MHIYKIIMH, 3aKOH COXpPAHEHHsS SHEPIuu,
3aKOH TPSMOJUHEHHOTO PaCIpPOCTPAHEHUSI CBETA, 3aKOH OTPaKCHHS
CBETa, 3aKOH MPEJIOMJICHHUS CBETA; 3aKOH COXPAaHEHUs SHEPTHH, 3aKOH
COXpaHEHHUSI UMITYJIbCA, 3aKOH COXPAHEHHS DJIEKTPUUYECKOTO 3apsja,
3aKOH COXpaHEHUsl MacCOBOTO 4HCIA, MOCTyJaTel bopa, 3akoH
PaIMOAKTUBHOTO pacrajaa); YBEPEHHOE HCIIOJIb30BAHUE 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHann3e (GU3NUECKUX SIBJICHUN U TMPOIECCOB.




2. CtpykTypa u conepkanue o01eo0pa3oBaTeIbHON JUCITHILTAHBI

2.1. O6beM IUCIUILTIHBI U BUIBI Y4€OHOH pabOThI

Bun yaeOHO# paboTh OObBem B "acax

O06Bem 00pa3oBaTeIbLHON MPOrPAMMBI JUCITUTIIUHBI 96
O0BeM paboTHI CTYICHTOB BO B3aUMOJCHCTBUH C IIPETIOIaBaTelIeM 96
B T.4..

OcHOBHOE CcoJIep)KaHNE 96
B T.4.

TEOPETHYECKOE 00yUeHHe 72
B T.4.

npodeccHoHaATEHO-OPHUEHTUPOBAHHOE COCPKAHKE (CO/IepKaHNE 10
MIPUKJIATHOTO MOYJISI)

J1a00paTOPHBIE 3aHATHS 12
ITpomexyrounas arrectamnus B popme nudepeHImpoBaHHOTO 3aueTa 2




2.2. TemaTnueckuil MiaaH ¥ COAEPKAHUE TUCIUILTMHBI

Konapr
KOMIIETEHITNH
Haumenosanue O6beMm B (opmupoBai
Copepxanne yaueOHOro MaTtepuaia U (opMbl OpraHU3aluu AeATeIbHOCTH CTYACHTa 10 KOTOPBIX
pa3eNoB U TeM gacax
CIOCOOCTBYET
3JIEMEHT
MIPOTPAMMBI
1 2 3 4
OcHOBHOE coJIep)KaHue
Pazngen 1. ®u3uka u MeTObI HAYYHOTO MO3HAHUS 2
Tema 1.1 Coneprxanue yueOHOro MaTepuaa: 2 OK 03
Brenenue 1. ®uzuka - Hayka o mpupone. Hayunble MeTonIbl MO3HAHUS OKpyXkaromiero mupa. Poib OK 05
IKCIIEPUMEHTa W TEOPUM B TPOIECCe TIO3HAHWUSI MPHUPOABI. ODKCIEPUMEHT B (U3UKe.
MonenupoBanue GuU3NUYECKUX SIBICHUN U mpolieccoB. Hayunble runote3bl. Ou3nyueckue 3aKOHbI U
Teopuu. ['paHHIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIun coorBercTBHs. Poiib 1 MecTo
¢bu3uku B GopMHPOBAHUHM COBPEMEHHOM HAYYHON KapTHUHBI MUPA, B IPAKTUYECKON 1E€ATEIHbHOCTH
JIIOJIEH
Pa3znea 2. Mexanuka 18 OK 01
Tema 2.1 Coneprxkanue ydeOHOro Marepuara: 6 OK 02
Kunemaruka 1. Mexanuueckoe aBukeHrue. OTHOCUTEILHOCTh MEXaHHUecKkoro aBmxeHus. Cucrema orcyera. OK 04
Tpaekropus. [lepemeiienue, ckopocTb (CpeaHsiss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE OK 05
MaTepHUaTbHOW TOYKH, WX TPOCKIIMU HA OCU CHCTeMbI KoopauHaT. ClOoXeHHE MepeMelieHuid 1 OK 07
CIIOKEeHHE CKopocTeil. PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOTMHEWHOE IBUKEHHE. 1K 2.1

2.I'padyiku 3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHS, ITyTH U MTEPEMEIIECHHUS MaTepUATBHOM
TOukH OT BpeMeHH. CBoOOmHOe majaeHue. YckopeHue cBoOojHoro majeHus. KpuponmueitHoe
JBUWKEHUE. [I[BH)KEHHE MaTepUaJIbHOM TOYKHM IO OKPYKHOCTH. YTIJIOBAasi CKOpPOCTb, JIMHEHHAs
ckopocts. Ilepuon u yactora. LleHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

3. I3mepeHne MrHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEX Y TyTSAMH, IPOIIEHHBIMU TEJIOM 32 I10CJIEI0BATEIbHBIE PABHbBIE
IIPOMEKYTKH BPEMEHM IPH PABHOYCKOPEHHOM JIBHKEHHUH C HAYAJIBHOW CKOPOCTBIO, PABHOM HYIIIO.
W3yuenune ABWKEHMs IIapUKa B BS3KOM >KMAKOCTH. M3ydeHue ABMIKEHUS Tesla, OPOLICHHOTO
TOPU30HTAJIBHO.
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Tema 2.2
Jnnamuka

Copepxanne yueOHOT0 MaTepHana;

1.Ilpunnun otHocutenbHOCcTH ['aymunes. Ilepseiii 3akoH HproToHa. MHepruambHBIE CHUCTEMBI
orcueta. Macca Ttena. Cuna. IlpuHnun cynepniozunuu cui. Bropoil 3akoH HbroToHa 1uis
MaTepuaibHOW TOYkM B MHepuuanbHOM cucteme orcueta (MCO). Tpernit 3akon HproToHa mst
MaTEpUaJIbHBIX TOYEK. 3aKOH BceMUpHOro TiaroteHus. Cuna Tskectu. llepBas kocmuueckas
ckopocTh. Bec tena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Cyxoe tpenue. Cuna TpeHuUs
CKOJIBKEHUS U cuita TpeHus nokos. Koadduuuent tpenus.

2.Cunia COMpOTHUBIIEHUS TpPU JBMKEHHM Telda B JKUAKOCTH wuiu rasze. [locTymarenbHoe u
BpalaTeIbHoe ABIKEHHE a0COIIOTHO TBEPAOTO Tesia. MOMEHT CHIIBI OTHOCHUTENIBHO OCH BPALICHHUS.
[Tnneuo cumbl. YcnoBus paBHoBecus TBepaoro Tena B UCO.

3. Usyuenue nBmxeHus Opycka MO HAKJIOHHOM IUIOCKOCTH TOJ JEHCTBUEM HECKOJBKUX CHIL
HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOUIMX B Ae()OPMHUPOBAHHOU MPYXKUHE U
PE3NHOBOM 00pasIie OT BEIHMYUHBI HX Je(hOpMAITHH.

HccnenoBanue ycinoBuil paBHOBECHS TBEPJOro TeJId, UMEIOIIETO OCh BpalllEHUs.

Tema 2.3
3aKOHBI COXpaHEHUs
B MeEXaHUKe

Copep:xanue yueOHOro MaTepuana:

1. imnynsc MaTepuanbHONW TOYKU, CUCTEMBI MaT€PUAIBbHBIX TOYeK. VIMIyIbC CHIIBI U U3MEHEHUE
uMIynbca Tena. 3akoH coxpaHeHus umiyiabca B MCO. PeaktuBHOe nBmxenue. Paborta cuibl.
MomHocts cumbl. KuHeTnueckas sHeprusi martepuanbHOM Toukd. Teopema 00 H3MEHEHUU
KuHEeTHYeCKOM dHepruu. lloteHumanbHas sHeprus. lloTeHuManbHass dHEpPrus  yOnpyro
nedopmupoBaHHOil TpyxkuHbL. [loTeHIManpHas SHeprus Tena BOJW3M TMOBEPXHOCTH 3€MITH.
[loTeHunanpHbIE U HEIOTEHIMANIBHBIE CHIIBL. CBS3b pab0OThl HEMOTEHIUAIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM HHEPruy CUCTEMBI T€Jl. 3aKOH COXPAHEHHUS MEXAHUYECKOW SHEpruu. YIpyrue u
HEYNPYIue CTOJIKHOBEHMS.

2. VI3yueHue cBsI3U CKOPOCTEH Tel MpU HEYIPYroM yaape.

WccnenoBanue cBsi3u pabOTHI CUIIbI C U3MEHEHUEM MEXaHWYECKOM SHEPTuu Teja

IIpodeccnonaibHO OPMEHTHPOBAHHOE COJIePKaHUe (CoepKAHHE MPUKJIIATHOTO MOYJIs1)

N

B TOM 4ncie npakTH4eCcKuX 3aHATHN

N

HpaKTI/I‘ICCKOC 3aHsaTHe 1. Texanueckue YCTpOﬁCTBa " NPAKTHYICCKOC MPUMEHCHUC: CTUAOMCTDP,
ABWIXKCHUC CHAPAA0B, HCTHBIC 1 PEMCHHBIC IIEPCaavun, IMOAMIUITHUKH, BOOOMET, KOIICP,
HPY)I(I/IHHBII;'I IMMUCTOJICT, ABUKCHUEC NCKYCCTBCHHBIX CITYTHUKOB U PAKCT.

[TpakTudeckoe 3ansatue 2. Micnoib30BaHNEe 3aKOHOB MEXAHUKH TSI OOBSICHEHUS JIBVKCHUS
HEOECHBIX TeJ U JUISl Pa3BUTHsI KOCMUYECKHUX UCCIIEOBAHUIA, TPAHUIIBI TPUMEHUMOCTH
KJIaCCUYECKOM MexaHuKu. UMuTanusa HeBECOMOCTH
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Pa3nes 3. MoJsiekyasipHasi (pM3MKa M TEPMOAHHAMHUKA

18

Tema 3.1
OCHOBBI
MOJICKYJISIPHO-
KHMHETHYECKOM
TEOPHUH

Coneprxanue yueOHOro MaTepuaa;

1.0OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOH Teopuu. bBpOyHOBCKOE JBUKEHHE.
Huddysus. Xapakrep IBUKESHUS U B3aUMOACHCTBHS YaCTHII BemlecTBa. MoJIenu CTPOSHHS ra3oB,
KUJKOCTEH M TBEPJBIX TENl M 0OBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ITUX Mojeseil. Macca u
pa3Mepsl Mosiekyn. KonuuectBo BemecTBa. [loctosiHHas ABoraapo. TemioBoe paBHOBECHE.

2. Temneparypa u ee u3mepenue. lllkama temmeparyp llenbcusi. Moxens wuaeanbHOTO Tasa.
OcCHOBHOE ypaBHEHHE MOJIEKYIAPHO-KHHETHYECKOW TEOPUM HJIEIBHOro Tras3a. AOCoNoTHas
TeMIlepaTypa Kak Mepa CpeIHel KHHETUYECKOW SHEPruH TeIUIOBOTO IBMKEeHU yacThll ra3a. [llkana
temneparyp KenbBuna. YpaBaenue MenneneeBa-Kianeiipona. 3akon JlanpToHa. ['a30Bble 3aKOHBI.
N3onponeccel B uaeanbHOM Tra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIECTBA: M30TE€pPMa, U30X0pa,
n3obapa.

3.M3mepenne Maccel BO3AyXa KiaccHOM KkomHare. lccrnemoBaHWe 3aBHCHUMOCTH —MEXIY
napaMeTpamMy COCTOSIHUS Pa3pesKEHHOro rasa.

B ToMm unciie mabopaTopHbBIX paboT

JlabopaTtopHas pabora 1. M3yueHne oHOTO U3 H30IPOLIECCOB.

N

Tema 3.2
OCHOBBI
TEPMOJIMHAMUKH

Copep:xanue yueOHOro MaTepuana:

1. TepmonuHamuveckasi cucteMa. BHyTpeHHsIst SHEPTUsl TEPMOJUHAMUYECKON CUCTEMBI U CITIOCOOBI
ee u3MeHeHus. KonuuecTBo TemnoTsl U paboTa. BHyTpeHHss SHEPTUsl OTHOATOMHOTO UAEaTBLHOTO
raza. Buasl teronepenadn: TEIUIONPOBOAHOCTh, KOHBEKILHUS, M3JIydeHUE. TemIoeMKOCTh Tena.
VYnenbHas TemiaoeMKocTh BenlecTBa. KonnuecTBO TemoTel npu Teronepeaayde. [lepBoiil 3akoH
TepMoarHamMuKkH. [IpuMeHeHre nepBoro 3akoHa TEPMOJIMHAMUKHN K u3orpoiieccam. ['paduueckas
HWHTEpIpeTays padoThl raza. TerioBble MamvHbL [IpHHIUOB ACHCTBUS TEIUIOBBIX MAIIWH.
[IpeoOpa3oBanusi SHEPTUM B TEIUIOBBIX MamnHax. Koa¢dduument moneznoro neictus (manee —
KIIJI) rtemnoBoit wmammubl. Hukn Kapuo u ero KIIJ[. Bropoil 3akoH TepMOIMHAMUKH.
HeobOpatumocTs mporieccoB B mpupoie. IKOJIOTHIECKUE TTPOOTIEMBI TETIIIOIHEPTETHKH.

2. VI3MepeHnue y1eapHON TEeMIOEMKOCTH.

Tema 3.3
ArperarHble
COCTOSIHUS BEIlIECTBa
u dazoBble
epexX0/ibl

Coneprxanne yueOHOro Marepuara:

1.ITapoobpa3zoBanue U  KOHJeHcauus. VcmapeHue U KUIEHUE. YJenbHass  TeIoTa
napooOpazoBaHusi. 3aBUCHMOCTh TEMIIEPAaTyphl KHUIEHHS OT JaBieHus. AOCOmOTHas U
OTHOCHUTEINIbHAS BJIAXXHOCTh Bo3ayxa. Haceimennslidi map. TBepmoe teno. Kpucrammmdeckue u
amop¢Hble Tena. AHHM30TponMsl CBOMCTB KpucrawioB. JKuakue kpucramibl. CoBpeMeHHBIE
Matepuanbl. llnaBineHune M KpuctajuMzauus. Y7enpHas TeruioTa IuiaBineHus. CyOnumarus.
VYpaBHeHHE TEIJIOBOTO OalaHca

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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B ToM uncie 1abopaTopHbIX paboT

JlabopaTopHas pabota 2. OnpeesieHne BIaKHOCTH BO3TyXa.

IlpodeccnonaIbHO OPMEHTHPOBAHHOE COepPKaHMe (COlePKAHNE TPUKJIIATHOTO MOTYJIsI)

B TOM 4ncIie IpaKTUYECKUX 3aHATUH

[IpakTuueckoe 3austue 1. Texuuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: CITUIOMETD,
ABUIKCHUC CHAPAAO0B, HCITHBIC 1 PEMCHHBIC NIEpCaavuun, MOAIIUIIHUKN, BOJAOMET, KOIICP,
MPYXUHHBIA TUCTOJET, ABM)KEHNE UCKYCCTBEHHBIX CITYTHUKOB M PaKeT.

FINNININ

[TpakTnueckoe 3anstue 2. Micnonp30BaHNe 3aKOHOB MEXaHUKHU T O0BSICHEHUS JIBIKCHUS
HEOECHBIX TeJ U IS Pa3BUTH KOCMUYECKUX MCCIICIOBAHUM, TPAHHIIBI TPUMEHUMOCTH
KJIACCUYECKOM MeXaHuKu. IMuTanusa HEBECOMOCTH

Paznea 4. daekTpoauHamMuka

20

Tema 4.1
DIIeKTpOCTaTUKA

Conepikanue yaeOHOTO MaTepHaa:

1.DOnexTpuszanus Ten. DieKTpuueckui 3apsi. [[Ba Buma anekTpuueckux 3apsiioB. [IpoBoaHUKH,
JTUAJIEKTPUKU U TOJYNPOBOJHUKH. 3aKOH COXPaHEHUs AJIEKTPUUECKOro 3apsaa. Bzaumopeiicteue
3apsanoB. 3akoH Kynona. Dnexkrpuueckoe nose. HanpsykeHHOCTD 31ekTpuyeckoro nois. [lpunnun
CYIEPIO3UIINH NEKTPUUYECKUX MoJiel. JINHUU HaNps)KEeHHOCTH 3JeKTprUecKoro nojis. Padora cun
anekTpocrarndeckoro nois. [lorenuuan. PasHocts noreHnumanos. [IpoBOAHUKHN U AUDIEKTPUKHU B
3JEKTPOCTATUUECKOM M0J€e. J(U3neKkTpuyeckas NpoOHULAEMOCTb. DiIeKTpoeMKocTh. KoHnnencarop.
DIEKTPOEMKOCTb IIJIOCKOT0 KOHAEHCATOpa. DHEPIus 3apsyKEHHOTO KOHJAEHCATOopa.

2. 3mepeHue 31eKTpOEMKOCTH KOHJIEHCATOopa.

Tema 4.2
IMTocTostHHBIN

ANEKTPUYECKUN TOK.

Toku B pa3mu4HBIX
cpemax

Coneprxkanue yueOHOro Marepuara:

1. DnexTpuyueckuil TOK. Y CIOBUS CYLIECTBOBaHMS JIEKTPUUECKOro Toka. Mcrounuku toka. Cuna
Toka. llocrosHublli TOK. Hampsokenuwe. 3akon Owma Ui ydacTKa LENH. OJIEKTPUYECKOE
COIIPOTHBIICHUE. Y IEIbHOE CONPOTUBICHHE BelecTBa. IlocimenoBarenpHoe, IapalljiesIbHOE,
CMEIIaHHOE COEAMHEHHUE IMPOBOJHUKOB. PaboTa snekTpuyeckoro toka. 3akoH Jlxoyns-JleHua.
MOIIHOCTE 3JIEKTPUYECKOIO TOKA. OJEKTPOJBHXKYILAS CHUJIa M BHYTPEHHEE COINPOTUBIICHUE
UCTOYHMKA Toka. 3akoH Owma Juid mojmHOW (3aMKHYTOM) siekTpudeckod 1menu. Kopotkoe
3aMbIKaHUE.

2.O7eKTpOHHAs: MPOBOJMMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh CONPOTHUBICHHUSI METAJUIOB OT
TeMieparypbl. CBepXMpOBOIUMOCTb. DJIEKTPUUYECKUN TOK B BakyyMe. CBOWMCTBa 3J€KTPOHHBIX
nyuykoB. [lomynpoBoanuku. CoOcTBeHHass M IpHUMECHass NPOBOAMMOCTH IMOJYIPOBOJIHUKOB.
CpoiictBa p-n-mepexona. IlomynmpoBOAHUKOBEIE MPUOOPHI. DIEKTPUYECKHIA TOK B PAacTBOpax H
pacmiaBax 3J€KTPOJIUTOB. DIEKTPOIUTUYECKAS IUCCOLMALINS. DIEKTPOIU3. DIEKTPUUECKUI TOK B
razax. CaMOCTOATENbHBIA U HECAMOCTOATEIbHBIN pa3psa. Monuus. [lna3zma.
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B ToM uncie 1abopaTopHbIX paboT

JlabopaTopHas pabota 3. M3ydyeHne CMEIaHHOT0 COSAMHEHUS PE3UCTOPOB.

-

JlabGopaTtopHas pabota 4. I3MepeHune JIeKTPOABIKYIIECH CHUITBl HCTOYHHKA TOKA U €70 BHYTPEHHETO
COIIPOTUBJICHU A

Tema 4.3
MaruauTHoe noiie.
DJIeKTpOMarHuTHas
AHIYKLAS

Copepxanue yueOHOro MaTepHana:

1.ITocTostHHBIE MarHuThl. B3ammoneicTBUE MOCTOSTHHBIX MarHuToB. MaruutHoe moje. Bekrtop
MarHuTHOM MHAYKIUU. [TpuHumn cyneprno3unuu. JIMHUM MarHUTHOW MHAYKIMU. KapTuHa nuHuMii
MarHUTHOM HMHAYKLIMH TOJS MOCTOSHHBIX MAarHuTOB. MarHuTHOE MOJI€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMI 10N ATMHHOTO MPSAMOTO MPOBOJHUKA M 3AMKHYTOTO KOJIBLEBOI'O MPOBOJHUKA,
KaTymku ¢ TokoMm. OnbIT Opcrena. B3anmopeilictBue npoBoAHUKOB ¢ TokoM. Cuita Ammepa, ee
Moayab u HampaieHue. Cuna JlopeHua, ee Moaylnb M HampaBiieHHE. J[BH)KEHHE 3apsyKeHHOU
YacTULIBI B OJJHOPOJIHOM MarHUTHOM noJie. Pabota cumbl JlopeHua.

2.5IBnenue sneKTpoOMarHuTHOM MHAYKIMH. [I0TOK BekTopa MarHuTHOW HHAYKIHH. D J[C nHIyKINN.
3aKkOH  JJIEKTpOMarHUTHOM  umHAyknuu  QPapaznes. BuxpeBoe  anekTpuueckoe  moJe.
DNEKTPOABUKYIIAS CUJIA UHAYKIMU B IPOBOJHUKE, TBUKYIIEMCS ITOCTYNATENIbHO B OJTHOPOJIHOM
MarHuTHOM mone. IlpaBuno Jlenma. WuHnyktuBHOCTB. SIBieHue camomHaykuuu. OIJ(C
CaMOMHAYKIMU. DHEPIHsl MArHUTHOTO OIS KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE TOJIE.
3.M3ydyeHne MarHuTHOTO TOJIsl KaTyIIKU ¢ TOKOM. VccrenoBanue qeicTBUsI MOCTOSSHHOTO MarHuTa
Ha PaMKy C TOKOM.

B tom uyucie naboparopHbeIx paboT

JlaboparopHas pabota 5. M3yueHue siBIeHUs AIEKTPOMArHUTHOM WHIYKIIMH.

IMpodeccHoHaIbLHO OPHEHTHPOBAHHOE co/lepKaHue (Coaep:KaHNe MPUKJIATHOT0 MOTYJIs)

B ToM uncne MMPAKTUYICCKHX 3aHATHH

[IpakTnueckoe 3ansatue 1. TexHudeckue ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHHE: dJIEKTPOCKOIL,
JJIEKTPOMETP, KOHJEHCATOP, KONMPOBAIBHBIA ammapar, CTPYWHBIA NPUHTEDP, aMIIEpMETP,
BOJIETMETP, PEOCTAT, ICTOUHUKH TOKa, 3JIEKTPOHArpeBaTeIbHbIe IPUOOPHI, AIEKTPOOCBETUTEIbHBIE
npuOOpPHI, TEPMOMETP CONPOTUBIICHHS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI,
MIOJIyIIPOBOJHUKOBBIM ~ QUOJA,  TallbBaHUKA, IIOCTOSHHBIE  MAarHWUTHI,  DJIEKTPOMArHUTHI,
9JIEKTPOJIBUTATEIb, YCKOPUTEIM JIEMEHTAPHBIX YAaCTUL, UHAYKIIMOHHAS NI€Yb.

RINNININ

[IpakTuueckoe 3ansaTHE 2. Mepbl 2JeKTPOOE30MaCHOCTH, JIEKTPOCTATUUYECKAas 3aIUTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOPOTKOE 3aMbIKAHUE.

Pa3pean 5. Kojie0anus ¥ BOJIHBI

16

Tema 5.1
Mexanuueckue n
3JIEKTPOMAarHUTHBIE

Coneprxanne yaeOHOTo MaTrepuara:

1. KoneGatenpHast cucrema. CBoOonHble kojeOanus. I'apmonuueckue konebanus. Ilepuopn,
yacTtoTa, ammumTyna u ¢asza konebanud. I[lpyxuHHBIN MasTHUK. MaTemaTnyeckuil MasiTHHK.
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KoJIeOaHus

VYpaBHeHHEe TrapMOHMYECKMX KojeOanuil. Kunemarnyeckoe u JIMHAMHUYECKOE OIMCaHHE
KoseOaTenbHOro JABMKeHUd. [IpeBparieHne sHepruM Nnpu rapMoHudeckux kosneOaHusix. Cs3b
aAMIUTATY bl KOJIEOAHUH MCXOTHON BEIMYMHBI C aMILTUTY/I0M KOJIEOaHUH €€ CKOPOCTH U YCKOPEHHUSI.
Konebarenbubiit  koHTYp. CBOOOJIHBIE 3JIEKTPOMAarHUTHBIE KoJieOaHUST B UACATHLHOM
KOoJe0aTeNbHOM KOHTYype. AHAJIOTus MEXKIYy MEXAaHMYECKHMMHU M 3JIEKTPOMAarHUTHBIMU
KOJIeOaHUSIMHU.

2.0opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPrHM B HJICATBHOM KoJeOaTeTbHOM KOHTYpE.
BriHyk/1eHHBIE MexaHWYeckue kosieOaHus. Pesonanc. PezonancHas kpuBas. BwIHyXaeHHBIC
aJIeKTpOMarHuTHele KojeOanus. IlepemenHbli TOK. CHHYCOMIANBHBIN TEPEMEHHBIA TOK.
MOIHOCTh MEPEMEHHOTO TOKa. AMIUIMTYJHOE W JCHCTBYIOUIEE 3HAYEHUE CHIIBI TOKa H
HanpspkeHus. Tpancopmarop. [IpousBoacTBo, mepenada v moTpedIeHUE NEKTPHUUECKON SHEPTHH.
DKOJIOTMYECKUE PHUCKU IMPU NMPOU3BOACTBE JIIEKTpUUECKOW 3Hepruu. KynbpTypa MCHoOab30BaHUs
JJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

3. UccnenoBanue 3aBUCHMOCTH TIEPHO/1a MaJIbIX KOJeOaHUM rpy3a Ha HUTU OT JUTMHBI HUTH U MacChl
rpy3a. HccrnenoBanue mEpEeMEHHOTO TOKAa B ILENUM W3 IIOCIEAOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 5.2
Mexanudeckue u
ANEKTPOMArHUTHBIE
BOJIHBI

Coneprxanue yueOHOro Marepuara:

1. Mexanuueckue BOJIHBI, yClIOBUS pacripocTpanenus. [lepuon. CkopocTs pacnpocTpaHEHUs U
JUTMHA BOJIHEL. [lonepeunsie U mpoaoapHbIe BOJIHEL. HTEpdepentus u qudpakins MeXaHHIeCKUX
BoJIH. 3BYK. CKOpocTh 3ByKa. [ poMKoCTh 3ByKa. Bricota ToHa. TemOp 3Byka. DneKTpoOMarHUTHBIE
BOJIHBIL. Y CITIOBHSI U3JIYYEHHUSI DIIEKTPOMAarHUTHBIX BOJIH. B3auMmHuast opueHTanust BeKTopoB E, B u v
B DJJIEKTPOMarHUTHOW BOJHE B BakyyMe. (CBOICTBa 3JIEKTPOMATrHUTHBIX BOJIH: OTPaKEHHUE,
npesioMiieHue, nonspu3anus, nudpaknus, natepdepernus. CKOPOCTh IEKTPOMATHUTHBIX BOJIH.
[IIkama »MEKTPOMArHUTHBIX BOJH. [IpuMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHHKE W OBITY.
[IpuHuMnbl paauocBsi3u W TeneBujeHusA. Panuonokarus. DJIEKTPOMAarHUTHOE 3arps3HEHUE
OKPY>KarolleH CpeJibl.

Tema 5.3 Omnrtuka

Coneprkanue yueOHOro MaTepuaa:

1.ITpstmonuHeHOe pacpOCTpaHEeHUE CBETa B OJJHOPOAHOM cpene. JIyu cBera. OTpakeHue cBera.
3akoHbl oTpaxkeHHs cBeTa. [locTpoeHne n3obpaxeHuit B miockoM 3epkaine. [Ipenomnenue ceera.
3akoHbl TpeIoMJIeHUS cBeTa. AOCONIOTHBIM ToOKa3aTenb MpenomiieHus. llomHoe BHyTpeHHee
otrpaxkeHue. IlpeaenbHbIN yroa MoJHOro BHyTpeHHEro oTpakeHus. Jucnepcus csera. CloKHBIN
coctaB Oenoro cBera. [[Ber. Cobuparoniue u paccenBaronue JuH3bl. ToHkas nmH3a. DOKycHOE
paccTosiHHE M ONTHYECKas cujla TOHKOM JuH3bL. IlocTpoeHue n3o0paxkeHHH B COOMpAIOLINX U
paccenBaronmx JuH3ax. PopMyna TOHKOW JWH3BL. YBeEIWYeHUE, AaBaemoe JHH30U. [Ipenesnbr
IPUMEHUMOCTH reoMmeTrpuueckoil ontuku. MHTtepdepennus cera. KorepeHTHblE HCTOYHUKH.
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VYcnoBust HaOMIOACHUS MaKCUMyMOB MU MHHHMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT IBYX
crH(]A3HBIX KOTEPEHTHBIX MCTOYHHUKOB. Jludpakius cBeta. [JudpakinnonHas pemerka. YcloBue
Ha6HIOZ[eHI/ISI TJIaBHBIX MaKCUMyMOB npu maacHuu MOHOXpPOMAaTUYCCKOTO CB€Ta Ha
mdpakuoHHyto pemetky. [lonspusarms ceta.

2. Habmrogenne qucnepcuu CBeTa.

B ToMm unciie maGopaTopHBIX paboT

JlabGopaTopHas pabota 6. M3Mepenue mokaszaTessi MpeIoMIICHUs CTEKIIA.

JlaboparopHas pabota 7. MccnenoBanue CBOMCTB M300payKEHUH B IMH3AX.

IIpodeccrnoHabHO OPHEHTHPOBAHHOE COlepKaAHMeE (COEPKAHNE MPUKJIATHOTO MOTYJIs)

B TOM uncie npakTHYECKUX 3aHATHI

ITpakTnyeckoe 3ansatue 1. TexHuueckue ycTpoiicTBa U IMpPaKTUYECKOE NMPUMEHEHHe: ceiicMorpad
JJIEKTPUYECKUN 3BOHOK, I'€HEpaTOp MEPEMEHHOI0 TOKA, JUHUU DIIEKTpoIepenayd, My3bIKaJIbHbIC
UHCTPYMEHTHI, YIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE W MEIULUHE, pajap, paauoOIPHUEMHUK,
TeNeBu3op, anTeHHa, tenedon, CBY-neus, ouku, iyna, goroanmnapaT, IPOSKIIMOHHBIN amnmapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, IU(PaKIIMOHHAsI pelIeTKa, NOJSIPOML, TEJIECKOI.

RINNRFRRERIN

[IpakTnueckoe 3anstue 2. Bunael uznydenunil. Buabsl cnexktpoB. Crektpsl ucnyckanus. CrekTpbl
nornomenus. CrekrpanbHblil aHanu3. CHeKTpaibHble KiIacchl 3Be3J. YJIbTpadHOIeTOBOE
nusznyuyenue. Mudpaxkpacnoe uznydenue. Penrrenosckue iayun. VX npupona u cpoiicrsa. Illkana
3JIEKTPOMArHUTHBIX U31Y4YEeHUH.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIbHOCTH

N

Tema 6.1
OCHOBBI TE€OpUH
OTHOCHUTEIIbHOCTH

Coneprxanue yueOHOro Marepuara:

1. I'paHunibl TPUMEHUMOCTH KJIACCHYECKONM MexaHuKH. llocTymaTel clHenualibHOW TEOPHH
OTHOCUTENIbHOCTH: HHBApPUAHTHOCTH MOJYJIE CKOPOCTH CBETa B BaKyyme, HNPUHIUI
OTHOCUTEIBHOCTH DUHIITEHHA. OTHOCUTEIBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHUE BPEMEHU U
COKpallleHHE JJIMHBI. DHEPrusi U UMIYJIbC CBOOOMHOW dYacTuilbl. CBSI3b MacChl C SHEpPrUed M
UMITYJIECOM CBOOOTHOM YacTHUIIBI. DHEPTHs MOKOsl CBOOOTHON YaCTHUIIBI.
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H3UKaA
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Tema 7.1
DIIEMEHTHI
KBAHTOBOU OIITHUKU

Coneprkanue yueOHOro MaTepuaa:

1. ®oronsl. @opmyna [1nanka cBa3u s3HEPrUM (OTOHA C €r0 YACTOTON. DHEPTUs U UMITYJIbC POTOHA.
OtkpeiTe U uccnenoanue ¢ororpdexra. Onbitel A.I. CroneroBa. 3akoHsl ¢orodddekra.
VYpapaenne DitHmTeiHa 11 hoTodddekra. "Kpacnas rpanuma” ¢poroaddekra. [[aBienne crera.
Omnsrtel [1.H. JIeOeneBa. XuMmuueckoe JeCTBHE CBETA.

Tema 7.2
Crpoenue atoma

Coneprxanne ydeOHOro MaTrepuara:

1. Mopens atoma Tomcona. OnbiTel Pezepdopna mo uccnenoanuro crpoerus aroma. [Inanerapuas
mozenb aroma. [loctynatel bopa. M3nyyenne u morsjoieHne GOTOHOB MpH TMEpexojie aToMa C
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OJIHOTO YPOBHSI PHEPIUM Ha pyroi. Bunpl cnekTpoB. CeKTp ypoBHEN SHEPIUU aTOMa BOAOPOJA.
Bomnogsie cBoticTBa wactuil. Boiasr ae bpoitst. KopnyckynsapHo-BosiHOBOM myanusM. Judpaxius
AJIEKTPOHOB B KpucTaiaX. CIIOHTaHHOE M BBIHY)KJIEHHOE H3JIy4€HHE. YCTPOMCTBO M NMPUHIUI
paboTHI J1a3epa.

2. HabmroieHre TMHEWYaToro CeKTpa.

Tema 7.3 AtomHOE
PO

Coneprxanne yueOHOTO MaTepuaa;

1.Metonpl HaOMIOACHUSI M PETUCTPALUMU SJIEMEHTApHBIX 4acTull. OTKpBITHE PaJMOAKTUBHOCTH.
OmnbiTel Pe3epdopaa mo omnpeneneHnio cocTaBa paaHoakTUBHOTO m3nydeHus. CBolcTBa anbda-,
Oera-, raMMa-u3nydyeHus. BnusHue painoakTHBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpPBITHE MPOTOHA
u HerTpoHa. Hykmonnas monens siapa I eitzenoepra-liBanenko. 3apsin siapa. MaccoBoe YUCIIo spa.
N3otomnbl. Anbda-pacman. DIeKTpOHHBIN U TO3UTPOHHBIN OeTa-pacman. ['amma-usnydenne. 3akoH
PaIMOaKTUBHOTO paciaaa. DHeprus CBS3U HYKJIOHOB B siipe. SnepHbie cuitbl. JleekT Macchl sapa.
Snepubie peakuuu. Jlenenue u cuHTe3 saep. AnepHbiil peaktop. TepMosiaepHBIA CHHTES.
[Tpo6nemMbl ¥ IePCTIEKTUBEI SIIEPHOM SHEPTEeTUKH. DKOJIOTHYECKHE aCIIeKTHI SACPHON YHEPTETHKH.
DOneMeHTapHble yacTulbl. OTKphITHE TO3UTPpOHA. DyHIaMEHTaIbHbIE B3aUMOJACHCTBHS.

2. VccnienoBanue TpeKoB 4acTHIL (10 TOTOBBIM (hoTorpadusim).

IIpodeccHoHATLHO OPHEHTHPOBAHHOE ColepKaHue (Coiep:KaHue MPHKJIATHOTO MOTYJIsI)

N

B TOM uncie npakTHYEeCKUX 3aHATHI

N

[Ipaktuueckoe 3anstue 1. Jlenosasa urpa: IloHsTHS, CBS3aHHBIE C U3YYEHHEM METOJI0B HAYYHOI'O
MO3HAHUS: SBJICHHWE, HAYYHBIH (akT, rumnore3a, (U3MUYECKas BEIMYMHA, 3aKOH, TEOpHS,
HaOJII0ICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE, MOJIENb, U3MEPCHUE.

[IpaxTnueckoe 3ansatue 2. TexHuueckue ycTpoicTBa U MPakKTUUYECKOE IPUMEHEHUE: (OTOAIEMEHT,
¢doronaTunK, COJIHE4YHas Oarapes, CBETOJIMOJ, CIEKTPOCKOI, Jia3ep, KBAHTOBBIM KOMIBIOTED,
J03UMETp, Kamepa BUiibcoHa, siiepHbIi peakTop, aToMHasi 6omMoa.

Pa3gen 8. DiieMeHTHI a

CTPOHOMMH H ACTPOPHU3UKHU

(op}

Tema 8.1
OeMEeHThI
aCTPOHOMUU U
acCTpOPU3UKU

Coneprxanne yueOHOro Marepuara:

1.Bux 3Be3nnoro Heba. Co3Besnus, sipkue 3Be3/bl, IUNIAHETHI, UX BUAUMOE ABMKeHue. CollHeuHas
cuctema. I[lnmanersl 3eMHO#M rpynmnbl. [lnanerbi-rurantel. Manbie Tena COJIHEYHOM CHUCTEMBI.
Comnnne, porocdepa u armocdepa. CorHedHast akTUBHOCTh. McTtounuk sHeprun CotHIa U 3BE3]T.
3Be3/Ibl, HUX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTb, paAuyc, TeMmIeparypa, Hux
B3aUMOCBS3b. 3BE3/IbI TJIABHOW MOCIEAOBATEIILHOCTU. 3aBUCUMOCThH 'Macca - CBETUMOCTH' HJist
3Be3]] ITaBHOM MOCJeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3Be31. CoOBpeMeHHbIE MPeICTaBICHUS
0 MPOUCXOXKIACHUU U 3BooIK COJIHIIA U 3B€3/1. DTaIlbl )KU3HU 3BE3]I.

2.Mueunsiii I1yTs - Hama ["anaktuka. CrinpanbHas cTpykTypa ["anakTuku, pacupeaeneHue 38e3],
ra3a v neutd. [lonoxkenne u nemwxenne Connna B ['anaktuke. [1nockas u chepudeckas moicucTeMbl
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lanmaktuku. Tunel ranaktuk. Papuoramaktuku u kBaszapbl. UepHble ABIPBI B sApaxX TaJaKTUK.
Bcenennas. Pacmupenune Beenennoit. 3akon Xa66ma. Pas6eranue ranmaktuk. Teopus bosbiioro
B3pbIBa. Mojenb «ropsyeil Beenennoit». MacmtabHast ctpykTypa Beenennoii. MetaranakTuka.
HepemenHble npo01eMbl aCTPOHOMUH.

B tom uncnie nabopatopHbIX paboT 2
JlaboparopHast pabota 8. HaGmroieHrss HEBOOPYKEHHBIM TJIa30M C HCIIOIh30BAHHEM 2
KOMITBIOTEPHBIX MTPHUIIOKESHUN JIJIST ONIPEICTICHHS TTOJIOKEHHS HEOSCHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ausi CEBEPHOTO NONyIIapus U IPKUE 3BE3]IbI
ITpomexxyTounast arrectamust B opme nuddepeHIIMpOBaHHOTO 3a4eTa 2
Bcero: 96

18




3. YcroBus peanuzanuy IporpaMMel 0011e00pa3oBaTeIbHOM TUCITUTUTHHEI

3.1. MarepuanbHO-TEXHHUECKOE 0OeCcTIeueHne
Jlns peanu3ali  TPOTPaMMBbl  TUCIHMILTUHBI MPEIYCMOTPEH KaOWHET (U3WKH, OCHAICHHBIN
000py/1I0BaHUEM, TEXHUUECKUMHU CPEACTBAMU OOYUEHHS.

Ne | HaumenoBanue o00py0BaHust | KosuuecTBo

I CnenmanusupoBanHast Me0Oellb U CUCTEMBI XpaHEHUS

OcHoBHOE 000pYy/JOBaHUE

CroJ1 yueHN4eCKHi 13

Crtyn ydeHU4eCKui 25

Cron npenoaaBares ¢ AMUKAMU IJI XPaHCHUSA

Kpecno npenonasarens

IIxad nns xpaHeHus: y4eOHBIX TOCOOMIA

N[OOI WN|E-

1
1
WNutepaktuBHas nanens Lumien LMP6503ELRU 1
2
3

CTeHbl HACTEHHBIE

Il Texnnueckue cpeacraa

OcHoBHOE 000pyI0BaHUE

1 CeteBoit GrIBTp 1
2 MynpTUMEIUIHBI KOMIUIEKC (MyJIbTHMeIua-npoekTop Benq, akyctuueckas 1
cucteMa Sven), HACTEHHBIN YKpaH
3 KommeioTep mpemomaBarens (OC At LK enpapouno-npaBoBas  cucreMa 1
Koncynprant Ilmoc (cereBas aiin-cepBepHas Bepcus), aHTHBHpYcHOe [10
Kaspersky)
4 VR ouku (04ku BUpTyasibHOU peanibHOCTH) ¢ [10 1o ¢usuke 18
S) kad ans xpanenus: VR o6opynoBanus 1

IIT JlemoHCTpaniMOHHBIE Y4eOHO-HATIISAHBIC TTOCOOMS

OcHOBHOE 000pYyJOBaHUE

1 Hudpossie YMK Paboune mporpaMmbl AUCHUIUIMHBI, KaJEHIAPHO-TEMaTHYECKUH TuT1aH, (GoH
OILIEHOYHBIX CPeACTB Mo aucuuuinae, LMS Moodle

3.2. UudopmanmonHoe odecrieueHre peanu3aiy MporpaMmMbl

Jis  peanm3anuu  mporpaMMbl  OMOIHMOTEYHBIH (OHI 00pa3oBaTEIIBHON OpraHu3alud  HMEeT
AEKTPOHHBIE 00pa3oBaTelibHble U MH()OPMAIIMOHHBIE PECYPCHI, PEKOMEHIyeMble ISl MCIIOIb30BaHUS B
00pa30BaTebHOM IpOIIECcCe, HE CTapIlie MSATH C MOMEHTA U3/1aHHUS.

OCHOBHBIE 2JICKTPOHHBIEC U3JIAHHS:

1. ®usuka. ba3oBblii ypoBeHb : y4yeOHHMK Al OOpa3oBATENbHBIX OPraHU3AIMMA, PEeATU3YIOIINX
o0Opa3oBaTellbHBIC TIpOrpamMMbl cpeaHero npodeccuonansaoro obpazoanmsi / H. C. Ilypeimmesa, H. E.
Baxeesckas, JI. A. Ucaes, B. M. Uapyrun. — 2-e usn., crep. - Mocksa : IIpocsemenne, 2025. - 517 c. —
(Yuebuuk CIIO). - ISBN 978-5-09-124948-4. — 9BC Znanium. - URL:
https://znanium.ru/catalog/product/2202345

2. ®usuka. ba3osblii yposens. [IpakTukym 1o pemnieHuto 3agad : yaeOHoe mocodue, pazpaboTaHHOE B
KOMIUIEKTE C Y4eOHHKOM /s 00pa30BaTeNbHBIX OpraHu3allui, pealus3yrolmx o0pa3oBaTeiabHbIC
nporpaMMbl cpeaHero mpodeccuonansHoro odpasosanus / H. C. Ilypsimesa, H. E. Baxeesckas, . A.
HUcaes, B. M. Hapyrun. — 2-e u3na., crep. - Mocksa : [Ipocemienue, 2025. - 240 c. — (YueOnuk CIIO). - ISBN
978-5-09-124947-7. — DBC Znanium. - URL: https://znanium.ru/catalog/product/2202344

JlonoTHUTENbHBIE HCTOYHHUKH:

1. ®wusuka.ru. — Pexxum pocryna: https:/fizika.ru.
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4. KoHTpOIb 1 OIIEHKA Pe3yIhbTaTOB OCBOSHHUS 00111€00pa30BaTEIHHOM TUCITUTIITHHBI

KoHTponb U oOIleHKa pacKpbIBAIOTCS Yepe3 YCBOCHHBIE 3HAHUS M NPUOOPETEHHBIE CTYIEHTaMH
YMEHHs], HallpaBJIeHHbIe Ha (hOpMUPOBaHHE OOIIUX U TPO(HECCHOHATFHBIX KOMIIETEHIINH.

Turm orleHOYHEBIX
MEpONPUATHI

Kox n HaumeHnoBanue GpopMupyembIx Paznen/Tema
KOMIIETEHIINH

OK 01. Bribupars cniocoOsl pemenus 3agau | Pazngen 2. Temsr 2.1., 2.2., 2.3.

npodecCHOHAIbHON Paznen 3. Temnr 3.1., 3.2., 3.3.

JESATENIbHOCTH IPUMEHUTENBHO K pa3indHbM | Pasnen 4. Tembr 4.1., 4.2., 4.3.

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

OK 02. Hcnonws3oBaTth  coBpeMeHHble | Paznmen 2. Temor 2.1., 2.2, 2.3.

CpeicTBa MoucKa, aHanu3a u uarepnperauuu | Pasgen 3. Temst 3.1.,3.2., 3.3.

uHpopmanuu u Paznen 4. Temsr 4.1.,4.2.,4.3.

UH(POPMALMOHHBIE TEXHOJIOTMH s | Pazgen 5. Temsr 5.1.,5.2.,5.3.

BBITIOJIHEHHUS  3adad  npodeccrnonansHoil | Pazaen 6. Tema 6.1.

JEATENLHOCTH Pazpen 7. Temnr 7.1, 7.2, 7.3.
Pa3nen 8. Tema 8.1

OK 03. IInanupoBatb u peann3oBbiBaTh | Pazmen 1. Tema 1.1.

CcOOCTBEHHOE npodeccCHoHATEHOE u | Paznen 3. Temsr 3.1., 3.2., 3.3.

JIMIYHOCTHOE pasButue, | Paznen 4. Temni 4.1.,4.2., 4.3.

OpeIIpUHUMATENbCKYIO  JeATenbHocTh B | Paznmen 8. Tema 8.1

npodecCHOHAIBHONW ~ cdepe, HCIOJIb30BaTh

3HaHMUS 10 (UHAHCOBOM TI'PAMOTHOCTH B

Pa3IUYHBIX KU3HEHHBIX CUTYaIHUIX

OK 04. DddexrtuBHO B3aumoxeiictBoBath u | Pasmen 2. Temsr 2.1.,2.2., 2.3.

paboTaTh B KOJJISKTUBE M KOMaH/IE Pazgen 3. Temnr 3.1.,3.2., 3.3.
Paznen 4. Temnr 4.1.,4.2., 4.3
Pasnen 5. Temsr 5.1.,5.2.,5.3.

Pa3nen 6 Tema 6.1.

- YCTHBIN OIIPOC;
- (bpOoHTAIBHBIN
OTIpoC;

- HaOJIFOJEHUE 3a
BBITNIOJTHEHHEM
1abopaTopHBIX PaboT;

- MIPAKTUYECKHE
paboThI (pemenue
KauyeCTBEHHBIX u
pacyeTHBIX 3aj1a4);

- TECTUPOBAHUE;

- peuieHue  Keuc-
3ajady;

- HaOII0JIeHuEe U
OIICHKa  MOJTOTOBKHU
JIEJIOBOU UIPBI;

- BBITIOJTHEHHE
3aaHui
MPOMEKYTOUHOMU
aTTecTaruu

00paboTKa TaHHBIX IS IPOBEACHHUS PACUETOB
(MHAHCOBO-PKOHOMMYECKMX  IOKa3arenen
OpraHu3aluu

Pazgen 7. Temnr 7.1, 7.2, 7,3
OK 05. OcywmectBusate  yctHyro  u | Paspen 1.
MMCbMEHHYIO KOMMYHHUKAIUIO Ha | Pazmen 2. Temn1 2.1., 2.2., 2.3.
rocyJ1apCTBEHHOM SI3BIKE Poccuiickoi | Paznen 3. Temsr 3.1., 3.2., 3.3.
@enepanit ¢ yderom  ocobeHHocrel | Paznen 4. Temb1 4.1.,4.2.,4.3
COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA Pazgen 5. Temr1 5.1.,5.2., 5.3.
Paznen 6. Tema 6.1.
Pazgen 7. Temsr 7.1, 7.2, 7.3
Paznen 8. Tema 8.1
OK 07. CogeiictBoBath  coxpanenuto | Pazmen 2. Temsr 2.1.,2.2.,2.3.
OKpy’Karolien cpeapl, pecypcocoOepexenuto, | Pazmen 3. Temsr 3.1.,3.2., 3.3.
MPUMEHATh 3HaHWS 00 M3MEHEHWHW Knumarta, | Pasmen 4. Temnr 4.1.,4.2., 4.3
OPUHLIMIBEL  OEpeXJIMBOrO  Mpou3BoAcTBa, | Pasmen 5. Temsr 5.1.,5.2.,5.3.
3¢ (heKTHBHO NEeHCTBOBATh B upe3BbIUaiiHbIX | Pazmen 7. Temsr 7.1, 7.2
CUTYaIUsX. Pa3nen 8. Tema 8.1
I1K 2.1. OcymectBnsath c60p, MoHUTOpHHT U | Paznmen 2. Temsr 2.1.,2.2., 2.3.
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