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1. MACTIOPT PABOYE# MPOT'PAMMBI YUEBHOI TUCIUTIIAHBI
0/1.09. ®U3UKA

1.1. O6a1acTh NPUMEHEHUS] MPOTrPaAMMBbI Y4eOHOH JUCITUIITIHHBI
Pabouas nporpamma yuyeOHOW AMCHMIUIMHBI siBNseTcs YyacTbio ocBoeHus: OITOII
CIIO - IIIICC3 B coorBerctBuu ¢ PI'OC CIIO no cnemmambHoctd 53.02.03
HNHcTpyMeHTAIbHOE HCTIOIHUTENBCTBO (MO BUIAM HMHCTPYMEHTOB) U (peaepaibHOI
o0pa3oBaTe/ibHOWl NpoOrpaMMbl  CpedHero oo0mero oopa3oBaHusi (NMpUKa3
MunnpocBemenusi Poccuu ot 18.05.2023 Ne 371)».

1.2. leau u 3axaun y4yeOHOH JMCUMILUIMHBI — TPeOOBaHUsI K pe3yJbTaTaM
OCBOEHUsI YUeOHOM JUCIIUTNIMHBI

Conepxanue mporpaMMbl  00Me00pa3oBaTeIbHON  AUCIUIUIMHBL  «Du3nKay
HaIpaBJICHO Ha JOCTUXKEHUE CIICAYIOMIUX IIEJICH:

- dbopmupoBaHrEe Y O0yUYAIOIMNUXCS YBEPEHHOCTH B IIEHHOCTH 0Opa3OBaHMS,
3HAYMMOCTH  (PU3MYECKWX 3HAHUW JJII COBPEMEHHOTO  KBaIU(UIIMPOBAHHOTO
CHEIUAIKCTA PU OCYIIECTBICHUH €T0 IPO(ECCHOHATBLHOM NeITeTbHOCTH;

— dbopMHpOBaHUE €CTECTBEHHO-HAYUYHON TPaMOTHOCTH;

— OBNajiecHue  crnerupuyeckod  cucteMoil  (U3MYECKUX  TOHSTHUH,
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- OCBOCHHE OCHOBHBIX (DM3UICCKUX TCOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEHH;

— OBJIaJICHUE OCHOBHBIMH METOJJaMHd HAYYHOTO T[O3HAHUS MPUPOIBI,
UCIIOJIb3yeMbIMH B (u3uke (HAONIOJCHHE, OMHCAaHUE, W3MEPEHHE, BBIJIBUKCHUE
TUIIOTE3);

— OBJIaJICHUE YMEHUSIMU YCTaHABIMBATH 3aBUCUMOCTH MEXIY (PU3NUYECKUMHU
BEJTMYMHAMU B HA0JII0Ia€MOM SIBJICHUH, JIEJIATh BHIBOIBI,

— dbopmMupoBaHUE YMEHHUS peliaTh (U3UYECKUE 3a/1auu;

— pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW B Tpollecce MNPUOOPETeHUsS] 3HAHUW C MCIOJb30BAaHUEM PA3TUUYHBIX
HMCTOYHUKOB MH(OpPMAIMA M COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJOTHUW; YMEHHI
dbopMyIupoBaTh W OOOCHOBBIBATH COOCTBEHHYIO IIO3HMIIMIO 110 OTHOIIEHHUIO K
busndeckoit nHPpOpMaIIUU, TTOJTYIaeMOM U3 PAa3HBIX UCTOUYHUKOB.

OcBoenune Kypca 0011e00pa3oBaTeIbHON TUCHUTITUHBI «DU3uKa» Mpeanoaaraet
pelieHre Caeaynux 3a1ay:

— npuoOpeTeHrue 3HAaHUK O (YHIAAMEHTAIBHBIX (U3MUYECKUX 3aKOHAX,
JIeXKAIUX B OCHOBE COBPEMEHHOUN (PU3MYECKON KapTUHBI MHpA, MPUHIIUIIOB JTEUCTBUS
TEXHUYECKUX YCTPOMCTB M TIPOM3BOJICTBEHHBIX TIPOIECCOB, O HauOOJIEe BaKHBIX
OTKPBITUSAX B 00JIaCTH (DU3HMKH, OKA3aBIIUX OMPEICIAIONICe BIMSIHUE HAa Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

- NMOHUMaHuEe (PU3NYECKON CYIITHOCTH SIBJICHUH, MPOSIBISIONINXCS B PaMKax
MIPOU3BOJICTBEHHOM JIEATEILHOCTH,

- OCBOCHHE CIIOCOOOB HCIOJIb30BaHUS (DU3UYECKUX 3HAHUW I PEIICHHS
MPAKTUYECKUX U TMPOPECCHOHANBHBIX 3a7a4, OOBSICHEHUS SBJICHUM TMPUPOJIBI,
MPOU3BOJICTBEHHBIX M  TEXHOJOTHMYECKUX  MPOIECCOB, MPUHIUIIOB  JIEUCTBUS
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TEXHUUYECKUX TMPUOOPOB M YCTPOUCTB, oOecrieueHuss OEe30MacHOCTH MPOU3BOJICTBA U
OXPaHbI PUPOIBL;

— dbopMupoBaHre  yMEHUN  pemiaTh  y4eOHO-TIPAaKTUYECKHE  3aJadyd
bu3NYECKOro cofepKaHus ¢ yI€TOM NMPOoPeCcCHOHATBHON HAPaBICHHOCTH;

— pUOOpETEHUE OMBITA TTO3HAHKS U CAMOTIO3HAHUS;

— npuoOpeTeHNe YMEHHWI CTaBUTh 3a7add W periath MpoOJeMbl ¢ YIETOM
npohecCHOHATLHOM HAMTPABICHHOCTH;

— dopMupoBaHHEe YMEHHWHA WCKaTh, AaHAJIM3UpOBaTh U 00pabaThIBaTh
buznyecKyro HHPOPMAIHIO;

— MOJNTOTOBKa K (OPMUPOBAHWIO OOIMMX KOMIIETCHIUH  OymayIiero
CHCIHMAUCTa:  camMooOpa3oBaHUs, KOMMYHHUKAIMHM, TMPOSBICHUS  TPaKIAHCKO-
NaTPUOTHYECKON TIO3UIMH, COTPYIHUYECTBA, MPUHATHS PEUICHWH B CTaHJAPTHOW H
HECTaH/IAPTHON CHTYyaIUsIX, MPOSKTUPOBAHUSA, TPOBEACHHS (PHU3UICCKUX H3MEPCHHH,
3 PEKTUBHOTO U OE30MaCHOTO HCIOIB30BAHUS PA3IMUHBIX TEXHHUYECKUX YCTPOICTB,
COOJIIOJICHHSI TIpAaBWJI OXpaHbl TpyAa Npu padore ¢ Quzmyeckumu mnpudopamu H
000pyI0BaHUEM.

1.3. KosinuecTBO 4acoB Ha 0CBOEHHE MPOrPAMMBbI Y4eOHOM TUCHUIINHBI:

Bcero — 54 yacos, B TOM YHCIIE:

MaKCUMaJbHOW yueOHOM Harpy3ku oOydaromuxcs — 54 4acoB, BKIHOYAS:

00s3aTeIbHON ayAUTOPHOM y4eOHOM Harpy3ku oOydarmommxcs — 36 Yacos,

CaMOCTOSITEILHOM paboThI cTyaeHTa -18 yacoB.



2. PE3YJIbTATBI OCBOEHUS YYEBHOM JUCIIUIIINHBI
Pe3ynbraToM ocBoeHHUs pabouell mporpaMMbl Yy4eOHOM TUCUUILIUHBI SIBISETCS
OBJIaJICHE 00YJAIONTUMCS BHJIOM ACSITEIHHOCTH, B TOM YHCJIE 3HAHUSIMHU ¥ YMEHUSMH B

cootBercTBUU ¢ PI'OC COO.

HaumeHoBaHue pe3yjibTaTa 00yuyeHus

3HaTh

1) o ponu u Mecte (pU3MKK ¥ aCTPOHOMHUU B
COBpPEMEHHOM  Hay4yHOW  KapTUHE MHpa, O
cuctemooOpasyromieid pond (U3MKH B Pa3BUTUH
€CTECTBEHHbIX HAyK, TEXHHUKH M COBPEMEHHBIX
TEXHOJIOTHH, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX
yUeHBIX-(DM3UKOB B pa3BUTUE HAYKU; MOHHMAaHUE
(GU3HYECKON CYITHOCTH HAOJIOIaeMbIX SIBICHUN
MUKpPOMHpPA, MAKpOMHpA U MEraMupa; MOHUMaHUe
POJM aCTPOHOMHH B TPAKTUYECKOH IESITeIbHOCTH
YyeloBeKa U JajbHEHIIeM Hay4YHO-TeXHUYECKOM
pazButhH, ponmu (uU3MKH B (HOPMHUPOBAHHUH
Kpyrozopa # (PyHKIHOHAJIBHONW TIpamMOTHOCTU
YeNIoBeKa ISl PEUICHUS IPAKTUIECKUX 3a/1a4;

2) ¢dwusnyeckue sBiIeHUS (TpolEeCCh) U
OOBSICHATh WX Ha OCHOBE H3YyYEHHBIX 3aKOHOB:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIUHEHHOE
JBIDKEHUE, CBOOOIHOE TaJIeHUE TeJl, IBIKEHHE TI0
OKPY)KHOCTH, HWHEpLUsS, B3aMMOJCHCTBHE TelI,
KoyiebaTebHOe JIBIKCHHE, DPE30HAHC, BOJIHOBOE
nBuxkeHune; nupdysus, OpOyHOBCKOE BHUIKEHUE,
CTPOCHHUE JKUIKOCTEH W TBEpPIBIX TeN, U3MEHEHHE
o0beMa Teld MpHU HarpeBaHuu (OXJIAXKJIECHUHM),
TETUIOBOE pPaBHOBECHE, HCIIApPEHUE, KOHICHCAIHS,
TUTaBJIEHUE, KPUCTAITN3AIUS, KUIIEHHUE, BIaXXHOCTh
BO3/yXa, CBSI3b CpEIHEH KWHETHYECKOHM HIHEPIHH
TEIUIOBOTO JIBXKEHHUS MOJEeKyd ¢ aOCOMOTHON
TEMIIepaTypoil, MOBBIIICHUE IaBIICHHUS Taza MpH
€ro HarpeBaHUM B 3aKPBITOM COCYE, CBSI3b MEXKIY
nmapaMeTpamMH COCTOSIHHSI Tra3a B HM30IPOIECCax;
JNIEKTpU3allds TeJ, B3auMOJICHCTBHE 3aps/OB,
HarpeBaHue MIPOBOJTHUKA c TOKOM,
B3aMMOJICIICTBHE MAarHWTOB, OJEKTPOMArHUTHAs
WHAYKIWS, JeiCTBUE MarHUTHOTO TOJNsS  Ha
IOPOBOJHUK C TOKOM U JBWXKYIIMICS 3apsn,

AIIEKTPOMAarHUTHbIE  KoJieOaHWsI U BOJIHBI,
IPSIMOJIMHENHOE pacnpocTpaHEeHHE CBETa,
OTpakeHHe,  MpesioMJIeHue,  UHTephepeHIs,

Tudpakuus W TOJSApU3alUsl  CBeTa, AHUCIEpCus
cBera; (QoroanekTpuueckuii 3ddexT, cBeroBoe
JaBJICHHUC, BO3HHWKHOBCHHEC JIMHEHYIATOTO CIICKTpa
aTomMa BOJIOPOJIa, €CTECTBEHHAss M HMCKYCCTBEHHAas
PaarOaKTUBHOCTE,

YMerb
1) yuuThIBaTH TpaHULBl NPUMEHEHUS
U3yUYCHHBIX bu3nueckux MoJielei:

MarepualibHasg TOYKA, MHEPUHUAIbHAS CUCTEMA
OTCYETa, HJICAIbHBIM Ta3; MOJEIU CTPOCHUS
ra3oB, XHUJKOCTEHM U TBEPABIX TEJ, TOUCUHbBIN
3JICKTPUYECKUM 3apsi, saepHas MOJIENIb aToMa,
HYKJIOHHAasT MOJENb aTOMHOrO sjpa IpHU
penieHrr GU3NIEeCKUX 3a1a4;

7) pemiatb pacyeTHbIE 3aJa4d C SBHO
3aJJaHHON (PU3UYECKOW MOJIENBI0, HCIOJIb3YS
(1)I/I3I/I‘-ICCKI/IC 3aKOHBI U MPHUHIMIIBI; HA OCHOBC
aHanm3a yCIIOBUS 3aaun BBIOMPATh
(U3NYECKyI0 MOJIeNb, BBIACTATH (U3NUYECKHE
BEJIMYMHBI U (POPMYJIbI, HEOOXOAUMBIC IS €€
peuicHud, NpPOBOJUTHL PaCdYCTbhl U OLCHHBATH
pPEaIbHOCTh MOJTyYCHHOTO 3HAYCHUS
(1)I/I3I/I‘-IGCKOf/’I BCJIMYHMHBI; pCIIaTh KAYCCTBCHHBIC
3aJauu, BBICTPanBast JIOTHYECKU
HEIIPOTHUBOPEYUBYIO LIENIOYKY PACCYKICHUN C
OTIopoii Ha U3yUEHHBIE 3aKOHBI,
3aKOHOMCPHOCTHU 1 q)HSH‘IGCKI/Ie SIBJICHUS

8) MpUMEHSTh MOJTYYCHHbIE 3HAHUS IS
OOBSCHEHUS YCIIOBUM TIPOTEKaHUS (PU3NUECKUX
SBICHUHA B TPUPOJAE U AJIA T[PUHATHS
MPAKTUYECKUX PEIIEHUH B TOBCEAHEBHOU
KU3HU 175 oOecrieueHus: 0e30MacHOCTH TMpHU
oOpaiieHun ¢ OBITOBBIMU  IpuOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXpaHEHUs
3/10pOBbS u coOI0ACHUS HOpM
9KOJIOTUYECKOTO0 TMOBEJAEHUS B OKpYXKarollen
cpene; MMOHUMaHUE HEO0OXOIUMOCTH
OPUMEHEHUS  JIOCTIDKEHUH  Qu3uKu U
TEXHOJIOTUH IS palMiOHAIIBHOTO
MPUPOIONOIb30BaAHUS;

9) ¢dopmupoBaTh COOCTBEHHYIO MO3UIIUH
[0 OTHOIIEHHIO K (DU3UUECKON HH(POPMAIIHH,
MOJIy4a€MOM M3 Pa3HbIX MCTOYHUKOB, YMEHUH
UCIIONIb30BaTh IU(PPOBBIE TEXHOJOTHH IS
MIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUNA U
MIpEeACTaBICHUS yueOHOU " Hay4HO-
MONYJISIPHON MH(OpPMAIIMK; Pa3BUTHE YMEHHI




3) OCHOBOIIOJIararolme ¢busznyeckumMu
HOHATHUAMH W BEIMYMHAMH, XapaKTEpU3YIOLUIMMHU
dusnueckue MIPOIIECCHI (cBA3aHHBIMU c

MEXaHHUYECKHM JIBHKEHHEM, B3aMMOJCHCTBHEM
TCJI, MCXAaHHMYCCKHUMU KOH66aHI/I$IMI/I U BOJIHAMU,
ATOMHO-MOJICKYJISIPHBIM ~ CTPOCHHEM  BEIIECTBa,
TCIIJIOBBIMHU mponeccamMu;, SJICKTPUICCKUM nu
MarHuTHBIM  TIOJISIMH,  DJICKTPUYECKUM  TOKOM,
SJICKTPOMAariuTHBIMHA KOHGGaHI/ISIMI/I Hn BOJIHAMH,
ONTUYCCKUMH SIBJICHUSIMU; KBaHTOBBIMH
SABJICHUSAMH, CTPOCHHECM aTOMa WM aTOMHOI'0 dapa,
PaIMOaKTUBHOCTHIO); BIIaJICHHEC
OCHOBOITOJIAralOIIUMHU ACTPOHOMUYECKUMU
MOHSATUSMH, TIO3BOJIIIONIUMH  XapaKTEepPHU30BaTh
MPOLIECCHI, MPOUCXOAIINE HA 3BE3/1aX, B 3BE3/IHBIX
CHUCTEMax, B MEKTaJaKTUUECKOU Cpefie; TBHKCHUE
HEeOCCHBIX TEJI, DBOJIIOLHIO 3Be3/ U BeeneHHoid;

4) BnaseHne 3aKOHOMEPHOCTSAMH, 3aKOHAMH H
TeopusiMu (3akoH BcemupHoro tsrotenus, I, [T u 111
3aKOHBI HrroToHa, 3aKOH COXpaHEHUs
MEXaHUYECKOW DSHEPruH, 3aKOH  COXPaHCHUS
MMITYJIbCa, IPUHLIMII CYNEPIO3ULUN CUJI, IPUHLINIL
PaBHONIPAaBHOCTH MHEPUUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUI0 CTPOEHUS
BEILIECTBA, TIa30BbI€ 3aKOHBI, IEPBBIM 3aKOH
TEPMOJIMHAMUKHU; 3aKOH COXpaHEHUs
ANEKTPUUECKOTO 3apsiaa, 3akoH Kynona, 3akon Oma
Uil ydacTka 1enu, 3akoH Owma s TMOJHOM
ANEeKTpUYecKor uenu, 3akoH Jxoyns - Jlenna,
3aKOH  JJEKTPOMAarHMUTHOW  HMHAYKLIHMH, 3aKOH
COXPAHEHUsI DSHEPruH, 3aKOH MPSAMOJUHEUHOrO
pacupoCTpaHEHHUsl CBETA, 3aKOH OTPaXKeHHs CBETa,
3aKOH MPEJIOMJICHHS] CBETA; 3aKOH COXPAHEHUS
SHEPIrUM, 3aKOH COXPAHEHHUS HMIIYJbCa, 3aKOH
COXPAHEHHUs  JJIEKTPUYECKOrO  3apsija, 3aKoH
COXpaHEHHUsI MaccOBOI0 4HMCIa, MOCTynaTel bopa,
3aKOH PaJMOaKTUBHOTO pacmajaa); YBEPEHHOE
HCIIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEUW NpHU
aHanm3e (PU3NYECKUX SBJICHUN U TIPOLIECCOB

5) OCHOBHBIE METOABI HAYYHOI'O IO3HAHMA,
UCIOJIb3YEMBIMU B (PU3UKE: MPOBOAUTH MPSMBIE U
KOCBEHHbIE€ H3MEpEHUs1 (U3NYECKUX BEINYHMH,
BbIOMpas ONTUMANbHBIA CIOCO0 M3MEpeHHsl u

UCIIONIb3Ys U3BECTHBIE METO/bI OLICHKH
MIOTPENTHOCTEN U3MEPEHU, MIPOBOJUTH
UCCIIEIOBAHNE 3aBUCUMOCTEN buznueckux

BCJIIMYHMH C HCIIOJIB30BAaHUCM IIPAMBIX HSMGPGHHﬁ,
0OBACHATH IMMOJIYYCHHBIC PEC3YJIbTAaThl, HCIIOJIb3YA
@Hznqecxne TCOPHH, 3aKOHBI U NIOHATHUA, U OCTIATh

KPUTUYIECKOTO aHanmsa MOJTy4aeMO
nH(pOopMaIny,

10) paGorare B Tpynmne ¢ BBIIOJIHEHHUEM
Pa3INYHBIX COLMAIBHBIX POJICH, MIaHUPOBATH
paboTy TpymIibl, PalMOHAIBHO PACHPEACIIATH
JEATSIIFHOCTh B HECTaHJAPTHBIX CHTYaIMsIX,
aJIeKBaTHO OIICHMBATh BKJIAQJ KaXKAOTO U3
Y4aCTHHKOB TPYIIIBI B penieHue
paccMaTrpuBaeMoi poOIeMBbl.




BBIBOIBI; COOJIOATh MpaBuiia 0e30MacHOro Tpyna
IOpU  TPOBEIACHUH HCCIENOBAaHMI B  paMKax
yueOHOro IKCIIEPUMEHTA u yueOHo-
MCCIIEJ0BATEIbCKOM JEATEIIEHOCTH C
UCTIOJB30BaHUEM  IHM(POBBIX  HM3MEPHUTEIBHBIX
YCTpOHWCTB W 1a0OpaTopHOrO  0OOPYAOBAHHMS;
c(OpPMUPOBAHHOCTh TPEJCTABICHUH O METOoAax
HOJTY4eHHS HAyYHBIX aCTPOHOMHUYECKUX 3HAHUI.




3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIUTIJIAHBI

3.1. TemaTnueckuii miian yuyeonoii yucuunauabl O.09. ®DU3UKA

OObeM BpeMeHH, OTBEACHHBIN HA OCBOCHHE YUECOHOM TUCIIMILTHHEI
Obs3arenbHas ayquTOpHas yueOHas CamocrosrenbHas padora
Harpy3ka o0 y4Jaronmxcs 00yJarIuXxcs
Koapr Bcero, B T.4.
. HanmenoBanue pa3nenos, Tem B T.4. B T.4.
KOMIICTCHITHH 4acoB nabopaTopHble
KypcoBast KypcoBast
Bcero, paboThl U Bcero,
paborta paborta
4acoB NPAaKTUYCCKHE 4acoB
(mpoexkr), (poexr),
3aHATHS,
9acoB 9acoB
4acoB
1 2 3 4 5 6 7 8
Baeneuue 1 1 - - -- B
Pa3zoen 1 Mexanuka 9 6 - - 3 )
Paszoen 2 OCHOBBI MOJIEKYIISIPHOM (pH3HKH 9 6 - - 3 )
Pa3zoen 3 DnekTpoauHaMuKa 11 7 - - 4 )
Paszoen 4 Konebanust 1 BOJIHbI 6 4 - - 2 )
Pa3zoen 5 Ontuka 6 4 - - 2 )
Paszoen 6 JneMeHTb KBAaHTOBOM (hU3HKH 6 4 - - 2 )
Pa3zoen 7 IBomonus Beenennoii 6 4 - - 2 )
[TpoMexxyTouHast arTectanus: 3a4€T ¢ OUEHKON - - - - - )
Bcero gacos: 54 36 - - - )




3.2. Conep:xanue o0yueHus no ydeonoi nucuuniaune OJ1.09. ®U3UKA

HaumeHnoBanue Copaepxxanue y4eOHOro MaTepuasa, 1a00paTopHble U NPaKTHYeCKHe padoThl, CAMOCTOSATE/IbHASI O0bem yacoB
pa3iesioB U TeEM padora o0yyarmmxcst
1 2 3
Brenenue Copep:xanue yueOHOro MaTepuana 1
®dusuka kak Hayka. OCHOBHbIE (pM3UYECKUE MOHATUS. EcTecTBeHHOHAYUHBIN METO MO3HAHUS.
[Ipouiecc mo3Hanwmst mpupoasl MoaenupoBanne GU3NIECKUX SBICHHUNA U TIporieccoB. DU3ndecKue
3akoHbl. [ToHsATHE O DU3NYECKON KapTUHE MUpA.
Paszaen 1 Mexanuka 9
Tema 1.1 Copepxanue yueOHOTo MaTepuana
Kunemaruka Mexanuka kak pazzaen puszuku. Mexannyeckoe asuxenue. CBodoHoe nagenue. PaBHomepHoe
MpsIMOJIMHEITHOE IBU)KEeHUE. PaBHOIIEpeMEeHHOE TPSIMOJIMHEMHOE JBUKEHUE. J[BHKeHUE Tena, 3
OpOIICHHOTO IOJ1 YIJIOM K TOPU30HTY. JIBHKEHHE IO OKPY>KHOCTH.
Tema 1.2 Copepxanue yueOHOro MaTepuana
3axkonbl Mexanuku | Vicaak HproToH — BbIIatomuiicst yuensiid. [Tepsoiii 3akon Herotona. [ToHsTHSA: cHila, Macca, HMITYJIbC.
Herotona Bropoii 3akon HetoToHa. OCHOBHOM 3aKOH KjacCcU4ecKou nuHaMuku. Tperuii 3akoH HeroToHa. 3aKkoH 3
BCEMUpPHOro TAroreHus. ['paBurannonHoe nosue. Cuna tsoxectu. Bec. Cuibl B MEXaHUKe.
CamocrosTenbHas pabora
1. CocraBuTh Npe3eHTALHNIO 110 TeMe «3akoHbl HproTOHa» 3
Pa3nes 2 OcHOBBI MOJIEKYJISIPHOM (PM3HKH U TEPMOJIMHAMHUKH 9
Tema 2.1 Coneprxanue yueOHOro MaTepuasa
OcHOBEI OcHosuble nonoxenuss MKT. Pazmepsr u Macca yactun. bpoynosckoe npmxenue. Juddyzus. Cumsl
MOJIEKYIISIPHO- Y DHEPI'US MEKMOJIEKYIISIPHOTO B3auMoaencTBHA. CKOpOCTH ABUKEHUS MOJIEKYI U UX U3MEPEHUE. 2
KUHETHYECKON OcHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKOM Teopuu ra3oB. TemmnepaTtypa, ee u3MepeHHe.
TEeOpuun ["a30BbIe 3aKOHBI. AOCOIOTHBIN HYJIb TEMIIEPATyphl. Y paBHEHHE COCTOSHUS MJI€AJIBHOTO rasa.
Tema 2.2 Coneprxkanne y4eOHOT0o MaTepuania
OcHoBBI OCHOBHBIE MIOHATHUS U ONIPENETICHNS TEPMOIMHAMUKNA. BHyTpeHH:s sHEeprust cucteMbl. BHyTpeHHsA
TEPMOJIUHAMUKU SHEprus ujaeagbHoro raza. Pabota u Ternora kak (opMbl iepeayu SHeprun. TemnoeMKoCTb. 2
VYpaBHenue TermoBoro 6ananca. [leppoe Hayano repmMoanHamMuKH. TeruioBble MalMHbl. Bropoe
Hayajio TepMoauHamMuKu. TepMoauHaMudeckast Kaja TeMIepaTyp. XoJIO0AIbHbIE MAITHHBI.
Tema 2.3 Coneprxanue yueOHOro MaTepuasa




ArperaTHble Hcnapenue u xonaeHcanus. HacoleHHsli nap u ero cBoiictsa. OTHOCHUTEIbHAS BIAXKHOCTh BO3yXa.
cocTosiHus BemecTsa | [Ipubopsl 11 onpeneneHus BIaXHOCTH Bo3ayxa. Kunenue. 3aBUCUMOCTh TeMIepaTypbl KUIIEHUS OT
u ¢a3oBbie JaBJIeHus. XapaKTepUCTUKA KUJIKOT0 COCTOSIHUA BelecTsa. bikanii nmopsaaok. IloBepxHocTHOE 2
IIEPEXOIbI HaTspkeHHue. CMvaunBanue. KanmwnispHele siBieHus. XapaKTepUCTUKA TBEPLOTO COCTOSIHUS BEILECTBA.
Kpucrannuaeckue u amopHbIe Tena.
CamocrosrenbHas pabora
Hanucats pedepar «Benukue yaenbie-puzuku Poccum 3
Pa3nen 3 DiekTpoamHaMuka 11
Tema 3.1 Copepxanue yueOHOTo MaTepuana
DneKTpuueckoe DneKTpuUecKue 3apsaabl. DJIEeMEHTapHBIN AIEKTPUUECKHUI 3apsil. 3aKOH COXpaHEHUsI 3apsia. 3aKOH
noJue Kynona. Onexrpuueckoe none. HanpsskeHHOCTD 3ekTpuyeckoro nods. [Ipunnun cynepnosunun
nosiek. [IpOBOAHMKY B 2JIEKTPUYECKOM T10JIE. JIMDIIEKTPUKH B JIeKTpUdecKoM noie. Ilomsapusanus 5
IUAIIeKTpUKOB. [loTeHnual. Pa3HOCTh MOTEHIIMAIOB. DKBUIIOTEHIIMAIBHBIE TOBEPXHOCTH. CBs3b
MEX/1y HalpsyKEHHOCTBIO U Pa3HOCTHIO MOTEHINANIOB 3JIEKTPUUECKOT0 MOJIs. DJIEKTPOEMKOCTb.
Konpaencaropsi.
Tema 3.2 Copep:xanue yueOHOTo MaTepuana
3aKOHEI VYcnoBus, He00X0AUMBIE JUIsl BOSHUKHOBEHUS U MOIEPKAHUS 3JIEKTPUUECKOro Toka. CuiiaToka.
MOCTOSTHHOT'O TOKa | DIEKTPUYECKOE CONPOTUBIIEHHE. 3akoH OMa a1 yuacTka 1en. [lapamienbHoe v nociiejoBaTeabHoe
COEIMHEHHE NMPOBOJHUKOB. PaboTa 1 MOIIHOCTH MOCTOSIHHOTO TOKa. TernsoBoe neiicTBre TOKa 3aKOH 1
Jbxoyna—IJleHna. DneKTpoABIKYILAs CUJIa NICTOYHUKA TOKA. 3akoH OMa /17151 ITOJIHOM Lienu
Tema 3.3 Coneprxanue yueOHOT0 MaTepuasa
ONEKTPUYECKUI TOK | DICKTPUIECKHIA TOK B META/LIaxX, B 3JIEKTPOJIMTAX, ra3aX, B BaKyyMe. DIIEKTPOIIN3. 3aKOH dJIEKTPOIIH3a
B pa3IM4HBIX cpenax | Mapanes. Buasl razoBsix pa3psanos. TepmonnekTpoHHast sMuccus. [lnazma. DnexkTpudeckuii TOK B 1
nostynpoBoiHuKax. CoOCcTBEHHAs ¥ MpuMecHast mpoBoauMocTu. P-n nepexon. [TomynpoBoiHUKOBbIE
npubopsl. [IpumMeHeHue noysynpoBoAHUKOB
Tewma 3.4 Coneprxanne yueOHOT0 MaTepuana
MarnutHoe mojie | BekTop MHAYKIIUU MarHUTHOTo nosisi. Bzaumoseiicteue TokoB. Cuna Ammepa. [IpuMeHeHre CHITbI
Awmnepa. MarauTHbIN MOTOK. J{eiiCTBHE MarHUTHOTO MOJIs HAa IBYKYIuiics 3apsa. Cuia Jlopenua. 1

IIpumenenue cunbl JlopeHnia. MaruuTtHsle cBolicTBa BeniecTBa. CoHEUHAask aKTUBHOCTD U €€ BIMSHUE
Ha 3eMit0. MarHuTHble Oypu

Tema 3.5

Coneprxanne y4eOHOTO MaTepuaia
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DneKTpoMarHuTHas
VHTYKITHST

SIBieHME ANEKTPOMArHUTHOM MHIYKIMH. 3aKOH 3J€KTpoMarHuTHoi nuaykuuu. [Ipasuno Jlenua.
Buxpesoe anexkrpuueckoe nosie. 1C UHAYKIIMU B IBUKYIIMXCS TPOBOAHUKAX. SIBIIeHHE
caMOMHAYKIMU. HAYKTUBHOCTh. DHEPIUsi MArHUTHOIO OIS TOKA. DJIEKTPOMArHUTHOE T10JIe

CamocrosTenpHas pa60Ta

CocTaBUTh MPE3EHTALUIO IO TeMe «3aKOHbI GUZUKH B MOEH mpodeccrr»

Pasznen 4 Kosedoanus

1 BOJIHBI

Tema 4.1 Coneprxkanne y4eOHOT0 MaTepuasia
Mexanuueckue IMapmonnueckue konebanusi. CBoO0aHBIE MeXaHnveckue konedanusd. [IpeBpanienue suepruu npu
Kosie0aHus KoJ1e0aTebHOM ABM)KEHUU. MaTteMaTtudeckuil MasTHUK. [IpyKuHHBIA MasTHUK. BbIHYX/1€eHHbIE
MexaHuueckue konebanus. Pezonanc. [lonepeunslie v Mpo10JibHBIE BOJTHBL. XapaKTEPUCTHKU BOJIHBI.
3BYKOBbIE BOJIHBL. YJIBTPa3BYK U €r0 IPUMEHEHUE
Tema 4.2 Copepxanue yueOHOTo MaTepuana
OneKkTpoMarHuTHbIE | CBOOOHBIE DIIEKTPOMArHUTHBIE Koslebanus. [IpeBpaiienne SHEpruy B KOJIeOaTeIbHOM KOHTYPE.

KoJIe0aHMs U BOJIHBI

[lepuon cBOGOIHBIX AneKTprUecKuX Kosebanuit. @opmyna TomcoHa. 3aTyxaromue
AJIEKTPOMarHuTHbIE KoseOaHus. BeiHyX/IeHHbIe 31eKkTpuueckue konebanus. [lepemeHHbIN TOK.
Pe3onanc B anekTpudeckoil nenu. ['eHeparop nepeMeHHOro Toka. TpaHcpopMaTopsl.
DneKTpoMarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOIH. OTKPBITHIN KOJe0aTeabHbIH KOHTYP.
Omnpithl I'. T'epuia. M306perenue paano A.C. IlonosbiM. [ToHsiTHE 0 paanoCBsI3U.

CamocrosTenbHas padboTa

CocraButh npe3eHTaIuio mo Teme «BomHoBas mpupoia 3ByKa

Pa3zgea 5 OnTuka

Tema 5.1
[Ipupona ceera

Coneprxanne yueOHOT0 MaTepuasa

Toueunsiit ucToOUHUK cBeTa. CKOPOCTh PAaCIpOCTPAHEHHUS CBETA. 3aKOHBI OTPAKEHUS U TIPEIIOMIICHUS
ceera. [Ipunnun [Moiirenca. ConHeuHble U TyHHbIE 3aTMEeHUS. [lotHOEe oTpakeHue. JIMH3BI.
[TocTpoenue nzobpaxenus B auH3ax. @opMyia TOHKOW JMH3bI. Y BEIMUCHUE JTUH3HI. [ 7123 Kak
onrtuyeckas cucrema. Ontudeckue npudopsl. Teneckonsl

Tema 5.2 Conepxanue yueOHOro MaTepuaa
Bonnossie coiicTBa | MuTepdepenius cBeta. KorepeHTHOCTh CBETOBBIX Jiyueil. MHTephepeHIrs B TOHKHX [UICHKAX.
cBeTa Konsna HetoTona. Mcnonb3oBanue nuTeppepeHiny B Hayke U TexHuke. {udpaxius csera.

Hudpakimonnas pemerka. [lonspuzanus nonepeynsix BosH. [longpuszanms ceeta. Ioaspon sl
Hucnepcus cseta. Bunpl usnydennit. Buast cnextpoB. CriekTpsl ncmyckanusi. CHeKTpbI MOTJIOMIEHHUS.
CnekTtpanbHblil ananu3. CrieKTpajibHble KJIAcChl 3Be3/]. YIbTpaduoneToBoe U HHPpaKpacHOe
n3inydeHus. PentreHoBckue ayduu. X npupona u cBorictsa. [llkana 31eKTpOMarHUTHBIX W3JIy4eHUI

Tema 5.3 Coneprxanue yueOHOro MaTepuaa
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CoenuanpHas
TeopHus
OTHOCHUTCIIBHOCTH

JIBrkeHue co CKOpoCThbiO cBeTa. [locTynarsl TeOpUM OTHOCUTEIBHOCTH M CIEACTBUS U3 HUX.
WHBapnaHTHOCTh MOJYJIsl CKOPOCTH CBETA B BaKyyMe. DHeprus nokos. CBs3b MacChl U SHEPTUU
CBOOOHOM YaCTHIIBI.

CamocrosTenpHas pa60Ta

Hanucats pedepar no reme «Ontuyeckue sIBJICHUS B IPUPOJE U UCKYCCTBE»

Pa3gen 6 Di1eMeHTHI

KBAHTOBOH GU3NKHU

Tema 6.1
KBanToBas ontuka

Copneprxkanne y4eOHOro MaTepuaia

KBanroBas runoresa I1nanka. TeroBoe uznyuenue. KopryckyispHO-BOJIHOBOM ayanu3M. GOTOHBI.

Omnwritel [1.H. JIe6enea u H.W. BaBunosa. ®oroaddexr. YpaBuenue DitHmrerina aist potodddekra.
ITpumenenue pororddexra

I'unioTesa ne BpOﬁHﬂ 0 BOJIHOBEIX CBOMCTBax YaCTHll. I[aBJ'IeHI/Ie cBeTa. XMMHUUECKOE HeﬁCTBHe CB€Ta.

Tema 6.2
®duzuka aroma u
aTOMHOTO sIApa

Copep:xanue yueOHOro MaTepuana

Pa3BuTHe B3IIIA0B Ha CTPOEHUE BEIIECTBA. MOAEIN CTPOCHHUS AaTOMHOTO A1pa. S aepHas Monenb
aroma. OnbIThl O. Pe3epdopaa. Moaens aroma Booposa no H. bopy. Ksanrossie nocrynatst bopa.
Jlazepsl. PannoakTuBHOCTD. 3aKOH painOaKTUBHOIO pacnajaa. PaaroakTuBHbIE NpEeBpaIlEHUs.
CriocoObl HaOIO/IEHHS U PETUCTPALIMU 3apsKeHHBIX YyacTull. CTpoeHre aTOMHOTO siapa. SnepHas
SHEpPreTHKa. DHEPreTUYeCKUil BbIXOJ SAEPHBIX peakiuil.MIcKyccTBEHHast pajiiOaKTUBHOCTD.
Jenenue TsoKenbIX sAnep. YIpasiseMmas LenHas peakuus. SnepHsiii peaktop. TepMosaepHbIi
cuHTe3. DHeprus 3Be3/1. [lonyueHnne paanoakTHBHBIX U30TOINOB U UX NMpUMEHEHHe. buonornyeckoe
JEMCTBUE PAaJUOAKTUBHBIX M3JIYYEHUN. DJIEMEHTAPHBIE YACTULIBI.

CaMocrosTenbHas pa60Ta

CocTaBUTH MMPE3CHTAIUIO 110 TCME «Bxmag pOCCHﬁCKHX YUYCHBIX B pa3BUTHUC smepHoﬁ OHEPICTUKU»

Pazpen 7 DBojronus

Bceaennou

Tema 7.1 Coneprxanue yueOHOro MaTepuasa

Crpoenne ConHedHas cucTema: IUTaHeTHl U Majlble Tena, cucrema 3emisi—JlyHa.
Conneunoit

CHCTEMBI

Tema 7.2 Coneprxanue yueOHOro MaTepuasa
OBomronus Crpoenue u 3Bomonus Conana u 38831. Kitaccudukanmst 38631, 3BE3/161 1 ICTOYHUKH UX SHEPTUH.
Bcenennon

I"amakTka. CoBpeMeHHBIE TTPEICTABIICHHS O CTPOCHHH | SBOJIONMH BeenenHoi

CaMocTrosTenbHas pa60Ta

CocTaBUTH IMMPE3CHTAINIO 10 TEME «Poccuiickasi KOCMOHABTHKA)

Hpomeafcymouuaﬂ ammecmauus. 3aiem ¢ ouemcoﬁ
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4. YCJIOBUSA PEAJIU3ALIUU TIPOT'PAMMBI YUEBHOM JUCHUTIJIAHBI

4.1. TpeOoBaHMS K MATEPUATbHO-TEXHUYECKOMY O0ecreyeHuIo

Peanuzamusi mnporpamMmbl  y4eOHON  TUCIHUIUIMHBI —IPENAINOJiaraeT HaIMIue
Y4e0HOr0 KJIacca ecCTeCTBeHHOHAYYHbIX JUCIUIJIMH.

[loaroToBKka BHEAYIUTOPHOW pabOTHl JOJDKHA O0ECHEYMBATHCA JIOCTYIIOM
Kaaoro oOydaromierocs K 0azaM JaHHBIX U OuOmmoreyHsiM ¢oHmaMm. Bo Bpems
CaMOCTOSITENIbHOM TOJTOTOBKHM, 00y4aroIuecs T0JKHBI ObITh 00€CIIeYeHbl JOCTYIIOM K
cetu MHTEpHET.

TexHuveckue cpeacTsa 00y4eHus :

Komrmiekt Tabauil mo MexaHuke, TEpMOJUHAMUKE, DJIEKTPOJUHAMUKE, ONTHUKE U
KBaHTOBOW  (pU3HMKe, DOIEKTPOHHBIE TOCOOMS TI0 MEXaHWKe, TEepMOJAUMHAMUKE,
ANEKTPOJUHAMUKE, ONTUKE M KBAHTOBOM (pU3HKE, KapTa 3BE3JHOI0 HeOa, KOMILUIEKTHI
pa3aaToOYHOro JUAAKTHUECKOr0 MaTepuaa o pu3uke.

4.2. O0uue Tpe0OOBAHUSA K OPraHU3aNMH 00Pa30BaTEIbLHOM 1eATeIbHOCTH

OcBoeHue o0yvaromuMucs yaueOHON JUCIUIUIMHBI MOXKET MPOXOIUTh B YCIOBHSX
CO3JaHHOW 00pa3oBaTEeNbHOM CpeAbl Kak B 00pa3oBaTelbHOW  OpraHu3aluu
(yupexaeHun), TaKk M B OpPraHU3alMsIX, COOTBETCTBYIOIIMX MNpodui0 y4deOHOM
JUCUUTUINHBI.

[IpenonaBanne y4yeOHOM JUCUUIUIMHBI JIOJDKHO HOCUTh  IPAKTUYECKYIO
HaIPaBJIEHHOCTb.

Texymmii 1 TPOMEKYTOUHBINA KOHTPOJIb 00YUYEHUs CKIaIbIBAECTCA U3 CIECIYIOIINX
KOMITOHEHTOB:

TEeKYIUMA KOHTPOJb: ONPOC OOYYalOIIMXCS Ha 3aHATUAX, [POBEACHHE
TECTUPOBAHMS, PELICHUE 3a/1a4 O0YYAIOIIMMUCS B MPOLIECCE MPOBEICHUS MPAKTHYECKUX
3aHITHU U T.].;

NMPOMEKYTOYHBIN KOHTPOJIb: 3a4€T C OLICHKOM.

4.3. KaapoBoe obecnieuenne 00pa3oBaTeibHOM 1€eATEJIbHOCTH

TpeboBanus K KBaIM(pHUKAIMK TIEJarOTHUYCCKUX KaJpOB, OCYIIECTBIISIIOIINX
peamuzarmio ®I'OC  CIIO 1o  cnenuanbHOCTH — JIOJDKHA — 00€CTIeYMBATHCS
MeJJarOTUYCCKUMH ~ KaJpaMH, HMEIOIUMHU CpelHee NpodecCHoHaIbHOE, BBICIICE
oOpa3oBaHHe, COOTBETCTBYIOIIEE MPOGUII0 MPEernogaBacMor y4eOHOM IUCIMILIMHEI.
[IperogaBarenu MOJMYyYarOT JIOMOJTHUTEILHOE MpodecCHoHAIbHOE 00pa30oBaHUE TIO
IporpaMMaM TIOBBIIIEHHUS] KBadu(UKAIUK, B TOM 4HCIe B (OpME CTaKUPOBKU B
PO MITBHBIX OPTaHU3AIUAX HE PEXKEe OJTHOTO pa3a B 3 JIeT.

4.4. UudopmanuonHoe obecneyeHue o0ydyenus. [lepeyenb pexkoMeHayeMbIX
yueOHbIX u3aaHuil, UHTepHeT-pecypcoB, JOMOJHUTEIbHOM JUTEPATYPbI

Ilepeyenb pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJTHUTEJIbHON JIUTePaTyPbl
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OCHOBHBIEC HCTOUYHUKU:

1. ®dwusuka. 10 knacc: yueOHuUK: 6a30BbIi ypoBeHb / . 1. Msxkures, b. b.
byxoBues, H. H. Cotckuit; mon pen. I'. SI. Mskumesa. — 15-e u3z., nepepad. —
Mockaa: [Ipocenienue, 2023. — 432 c.

2. ®duzuka. 11 knacc: yueOHuK: 6a30BbIi ypoBeHs / I'. . Mskuies, b. b.
byxosues, H. H. Corckuit; mox pen. I'. 5. Mskumesa. — 15-e uzn., nepepad. —
Mocksa: [Ipocenienue, 2024. — 480 c.

I[OHOHHHTCHBHLI@ HNCTOYHHNKH:

1. HmutpueBa, B. @®. ®uszuka mua mnpodeccuid W CHEHUATBHOCTEH
€CTECTBEHHO-HAYYHOTO W TEXHUYECKOro rmnpoduiei: ydeOHHK i CTYACHTOB
yapexaeauit CIIO / B. ®. ImutpueBa. — 10-e usm., ctep. — MockBa: Akamemus,
2023. — 496 c.

2. [Teprbimkun, Y. M. ®usuka. 9 knacc. ba3oBslil ypoBeHb : yueOHuk / Y. M.
[leppikun, E. M. I'ytauk, A. W. WBanoB. — 3-e¢ usn., mepepad. — Mockaa:
[Ipocsemenne, 2023. — 352 c.
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5. KOHTPOJIb Y OLIEHKA PE3YJBTATOB OCBOEHUSA YUEBHOM

JUCHUILIAHBI
KOHTpOJIB J51 OIICHKA PE3YJIbTAaTOB OCBOCHU
OCYHICCTBIICTCA MMpCroaaBaTCiIcM IIpu IMPpOBCACHUH
MMPAKTHYCCKUX SaHHTHﬁ, TGCTHpOBaHHﬁ,

HHAWBUYAJIBbHBIX 3aﬂaHHﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.

y4eOHOM
KOHTPOJIBHBIX

TUCTIATUTAHBI
pabor,

a TakKiXC BbIIIOJIHCHUA O6y‘{aI-0HII/IMI/IC$I

PesyabTaTsl 00yyeHus

OcHOBHBIE IOKA3ATEJH OLEHKU

(I)OpMLI H METOAbI
KOHTPOJIA

3HaTh

- PO GUBHUKH B COBPEMECHHOMN
Hay4YHOU KapTUHE MUPA;

- pyHIaMeHTanbHbIe (PU3UYECKUE
3aKOHbBI U TEOPUH;

- OCHOBHBIE METO/Ibl HAyYHOTO
[O3HAHUS.

- MOHUMaHKe (HU3NIECKOI
CYLIHOCTH SIBJICHUHA MHUKDPO- U
MaKpoOMUpa;

- YBEPEHHOE MCIOJIb30BaHUE
3aKOHOB IIPH aHAIIM3€E IPOLIECCOB;

- IPOBEJICHUE U3MEPEHHUN U OLICHKA
MOrPEIIHOCTEM.

- ppoHTANTBHBIIA OTIPOC;
- TECTUPOBAHUE;

- OLICHKAa KOHTPOJIbHBIX
padoT.

YmMmeTh

- paC4CTHBIC U KaUCCTBCHHBIC
3aziaur PU3NYECKOro CONEPIKAHMUS.

- BBIOOpP BepHOH (hH3UIECCKOI
MOJICJIA ¥ TOYHOCTh PacCUeTOB.

- IPOBEPKA MPAKTUUECKUX
paboT; 3a4ET C OLICHKOM.




