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1. O0masi  xapakTepuCTHKa  NpUMepHOW  paloueit
NMPOrpamMmbl 0011e00pa30BaTEIbHOM TUCHUIIIMHBI

Oo6meoOpa3oBarenpHas AucuuIUIinHa «Du3nKa» sSBISETCS 005A3aTENBHON YacThIO
0011e00pazoBaTeNbHOrO IHUKIa 00pa30BaTeIbHOM MPOrpaMMbl B COOTBETCTBUU C
dI'OC CIIO no cneumnanpHOCTIM 54.02.01 JImzaiin (mo otpacmam), 54.02.05
Kuponuce (o BUJIaM )

(npogheccuu/cneyuanvrocmu)

B cootBerctBuu ¢ ®I'OC COO dusuka aBisieTcs 00s13aTeIbHON JUCIUILUIMHON Ha
YpOBHE cpeaHero odiero oopa3zoBanus. Ha nzyuenue qucuurinabl « DU3HKa»
Ha 0a30BOM YPOBHE OTBOJUTCS TPU 3aUE€THBIC €TUHUIIBI.

1.2. lleqiu ¥ mu1aHMpyeMble pPe3yabTaThbl OCBOCHUS M CIUNJINHBI:

1.2.1. Heau TUCHUTNIMHBI:

Conepkanue mporpaMmbl  00IIE00pa30BaTEILHON JTUCHHUIUIMHB DH3MKa
HaIlpaBJICHO Ha JOCTHKCHHUE CIASAYIONTUX IeJIe:

° dbopMupoBanue y OOydYarOmMHUXCS YBEPEHHOCTH B  IIEHHOCTH
oOpa3oBaHWs, 3HAUMMOCTH  (U3MYECKUX  3HAHUH I COBPEMEHHOTO
KBUTH(DHUITIPOBAHHOTO CIICIIMAJIMCTA TIPH OCYIIECTBIEHUN €T0 MPOoQheCCHOHATBLHOM
JEATEIIbHOCTH;

° (opMUpOBaHUE €CTECTBEHHO-HAYUYHOM IPaMOTHOCTH;

o OBJIAJICHUE CINEUU(PUUYECKOW CHCTEMOW (PU3NYECKUX MOHITHM,
TEPMUHOJIOTUEN U CUMBOJIUKOW;

° OCBOECHUE OCHOBHBIX duznyeckux TEOpUH, 3aKOHOB,
3aKOHOMEPHOCTEN;

° OBJIQJICHUE OCHOBHBIMH METOAAMM HAyYHOIO IIO3HAHMS IIPUPOJBI,

UCTIONIb3yeMbIMU B (u3uke (HAOMIONCHWE, ONMUCAHWE, W3MEpPEHWE, BBIIBHKCHHE
TUIIOTE3, MPOBEJCHUE IKCIIEPUMEHTA);

° OBJIQJICHUE yMEHHUAMH 00pabarbiBaTh JIaHHBIE JKCIIEPUMEHTA,
OOBSACHATh TOJYYCHHBIC pe3yIbTaThl, YyCTAHABIMUBATh 3aBUCUMOCTH MEXIY
(bU3UYECKUMHY BEIMYMHAMH B HAOIIOIa€MOM SIBJICHUH, JIEaTh BBIBOJIBI;

° dbopMupoBaHuEe yMEHUS pemiaTh GU3NIECKHe 3aa49M pa3HbIX YPOBHEH
CJIO’)KHOCTH,;
° pPa3BUTUE TO3HABATEIbHBIX HMHTEPECOB, HMHTEIUIEKTYaJIbHBIX U

TBOPYECKUX CIIOCOOHOCTEN B MpoIecce MPUOOPETEHUs 3HAHUM C UCTIONb30BaHUEM
pPa3NUYHBIX HUCTOYHUKOB MHGOpPMAllMM W COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJOTUH; yMEHUN (POopMyIMpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3HUIIMIO
M0 OTHOIIICHHUIO K (PM3HUECKON MH(OpMAITNH, TOTYyYaeMOM 13 Pa3HbIX UCTOYHUKOB,;

° BOCIHUTAHHE YyBCTBA TOPJIOCTH 38 POCCUICKYIO (PU3UUECKYIO HAYKY.
OcBoenue kypca O/l «Dusnkay npeanosaracT peleHue cIeayomux 3aaad:
° npuoOpeTeHre 3HaHUU O (PyHIAMEHTaJbHBIX (DPU3NYECKHX 3aKOHAX,

JCXKallnuX B OCHOBC COBpCMCHHOﬁ (I)PISPI‘ICCKOfI KapTUHbI MHPA, IIPUHIOUIIOB



JENUCTBUSA TEXHUYECKUX YCTPOWCTB M MPOU3BOACTBEHHBIX MPOIIECCOB, O Hauboee
BAXXHBIX OTKPBITUSX B 00JacTH (DM3HMKH, OKA3aBIIUX OINPEACIAIONICe BIUSHUE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUU;

° NOHUMaHUEe (U3UYECKON CYIIHOCTU SIBIICHUMH, MPOSBISIOLIUXCS B
paMKax MpOU3BOICTBEHHOM JEATEIbHOCTH;
° OCBOEGHHE CIOCOOOB HCHOJIb30BaHMUS (U3MUECKUX 3HAHUM 7S

pEelIeHUs] TMPAKTUYECKUX H TPO(PECCHOHANBHBIX 3a7ad, OOBSACHEHHS SIBICHHI
IPUPONBI, TPOU3BOJCTBEHHBIX M TEXHOJOTMYECKUX IMPOIIECCOB, MPHUHIUIIOB
JIEUCTBUSA TEXHUUYECKUX MPUOOPOB M YCTPOUCTB, obOecreueHus Oe30MacHOCTH
MIPOU3BOJICTBA U OXPAHBI TPUPOJIBI;

° dbopMUpoBaHME YMEHUH pemarb Y4yeOHO-NPAaKTUYECKUE 3aJlaud
(bU3UYECKOTO co/iepKaHusl ¢ Y4€ToM NpodeccruoHabHON HAMPaBICHHOCTH;

° npUOOpETeHNE OMbITa MO3HAHUS U CAMOIIO3HAHMS; YMEHUM CTaBHUTh
3a/la4¥ U pemiath NpooiaemMsbl ¢ yu€ToM npodecCuoHaTLHON HAPaBIEHHOCTH;

° dbopMUpoOBaHUE YMEHHMI HCKaTh, aHAIU3UPOBATh U 00pabaTHIBAThH
buznyeckyo nHGOpPMAIIUIO C YUETOM TPOPECCUOHAIBHON HAPABICHHOCTH;

° MOJrOTOBKa OOYYaIOIIMXCSl K YCHEIIHOMY OCBOCHMIO AMCIUIUIMH U

MoOJyJel Tpo(eCcCHOHANBHOTO IUKIA: (OPMHUPOBAHME y HUX YMEHHUH U OMbITa
NEeSTENBbHOCTH, XapaKTepHbIX JUIsl mpodeccuil / TOMKHOCTEH CIIyXalluX WU
CHEIMAIbHOCTEH, MOoJydyaeMblX B  Mpo(ecCHOHANbHBIX  00pa30BaTeNIbHBIX
OpraHu3aINsX;

° NOArOTOBKAa K (DOPMHPOBAHUIO OOIIMX KOMIETEHUUH Oyayniero
CHeIHaINCTA: camo0o0pa3oBaHus, KOMMYHHKAIHIH, MIPOSIBIICHUS
TPa)XXTaHCKO-TIATPUOTHYECKON TMO3UIIMK, COTPYIHUYECTBA, MPHUHITHS PEUICHUH B
CTaHJAPTHOW W HECTAaHAAPTHOW CHUTyalUsX, MPOCKTUPOBAHUSA, MPOBEIACHHS
busznueckux u3MepeHud, dSPPexKTUBHOrO U  0E30MaCHOrO0  HCIOJIb30BAHUS
Pa3IUYHBIX TEXHUYECKUX YCTPOMCTB, COOIOACHMS MPaBHII OXpaHbl TpyAa IMpHU
pabote ¢ pu3MIeCKUMHU TPUOOpaMH U 0O00PYI0BAHHEM.

OcobeHHOCTh (hOPMHUPOBAHUS COBOKYIMHOCTH 3a/1a4 M3y4YeHUS! (UZMKHU IS
CUCTEMbl  CpEAHEro Npo(ecCHOHAIBHOTO  00pa3oBaHUS  3aKJIOYaeTcs B
HEOOXOAMMOCTU peaju3aluu NpoPecCHOHAIbHOW HAMpaBICHHOCTH PEIIAeMbIX
3aja4, yuéTa 0COOEHHOCTEH cpephl e TEIBHOCTH OyIyIINX CIEIMATUCTOB.

B pe3ynbrare ocBoeHUS TUCIUIUIMHBI O0YYaIOIIHUICS T0JI2KeH 3HATD!

° CMBICII TIOHATUN: (PU3WYECKOEe SIBJIEHWE, THUIOTEe3a, 3aKOH, TEOpHs,
BELIECTBO, B3aMMOCIHCTBUE, JJIEKTPOMArHUTHOE TOJ€, BOJIHA, (OTOH, arom,
aTOMHOE 1p0, MOHU3UPYIOILINE U3TYyUYCHHUS;

° CMBICT (DU3MUECKUX BEJIIMYMH: CKOPOCTb, YCKOpEHHE, Macca, CuJja,
UMITYyJIbC, paboTa, MEXaHWYEeCKas SHEPrusi, BHYTPEHHSS SHEpPrus, aOCOJIOTHAs
TEeMIleparypa, CpelHss KUHETHMYECKas SHEpPrHsl 4acTHI] BEIIECTBa, KOJIUYECTBO
TEIIOTBI, AIEMEHTAPHBIN MIEKTPUIECKUN 3apsL;

° CMBICIT (PU3UYECKUX 3aKOHOB KJIACCUYECKON MEXaHHMKH, BCEMUPHOTO
TATOTCHMS, COXPAHEHUs DSHEPruy, HUMIYIbCa M DJIEKTPUYECKOro 3apsna,
TEPMOAMHAMUKH, HMEKTPOMArHUTHOU UHAYKIWH, hoTodddexTa;

° BKJIaJl POCCUMCKUX M 3apyOEKHBIX YUEHBIX, OKa3aBIIMX HauOOJIbIIEE



BIIMSTHUE HA pa3BUTUE (DUBHUKY;
B pesynbrare 0cBOCHHS TUCIMILTMHBI O0YYaIOMUNCS J0KEH YMETh:

° TIPOBONTH HAONIOECHNS, TFIAHUPOBATH U BBITIOIHATH AKCIIEPUMEHTHI,

° BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOJICIIH,

° IPUMCHSITh TIOJYYCHHBIC 3HaHHS 110 (u3uke I OOBSCHCHHS
pa3HOOOpa3HBIX (PU3NUYSCKUX SABJICHUM U CBOMCTB BEIICCTB;

° PAKTUIECKH HUCIIONIB30BaTh (PU3NYECKUE 3HAHUS;

° OIICHUBATh JIOCTOBEPHOCTh €CTCCTBEHHO-HAYYHON WH()OPMAIIHH;

° UCIIONIB30BaTh NPHOOPETEHHBIC 3HAHMS WM YMCHHUS IS PEIICHUS

MPAKTUYECKUX 3a7ad TOBCEAHEBHOW JKM3HHU, OOecledeHuss O0e30macHOCTH
COOCTBEHHOW JKHM3HHW, pAIlMOHAIBHOTO MPHUPOJONOIH30BAHUS U  OXPaHBI
OKPYKarOIIEH CPEeIbI.

° OMKCHIBaTh U OOBSICHATh (U3HUCCKUE SBJICHUS M CBOWCTBA TEII:
CBOMCTBa Ta30B, JKUIKOCTEH W TBEPABIX TEI; DJICKTPOMATHUTHYIO WHAYKIIHIO,
pacrlpoCTpaHEeHHWE DIIEKTPOMArHWTHBIX BOJH; BOJIHOBBIE CBOWCTBA CBETa;
U3ITyYEeHHE U TIOTVIONIEHUE CBETa aTOMOM; (oTodh(DEKT;

® OTJIINYAaThb I'MIIOTC3bI OT HAYYHBIX Teopnﬁ;
L] AcJIaTb BBIBOJbI HA OCHOBC OKCIICPUMCHTAJIbHBIX JaHHBIX
® IMPUBOAUTL  IIPUMCPEI, IIOKa3bpIBarOmue, 4To: Ha6JHOI[CHI/I$I )41

DKCIEPUMEHT SIBISIFOTCS OCHOBOM IS BBIIBMIKEHUS TUIIOTE3 U TEOPUH, TTO3BOJISIIOT
IPOBEPUTh HCTUHHOCTh TEOPETHYECKUX BBIBOJIOB; (HU3MUECKash TEOpHsl JaeT
BO3MOJKHOCTH OOBSICHSITh W3BECTHBIC SIBIICHHUS TPHUPOABI W HaydHbIe (HaKTHhI,
MIPEACKA3bIBATh €11 HEM3BECTHBIC SIBIICHUS,

° NPUBOAUTE MNPUMEPHI MPAKTUYECKOTO MCHOIB30BaHUSA (PU3UUECKUX
3HAHMI: 3aKOHOB MEXaHUKHU, TEPMOJUHAMUKHU U DJICKTPOAMHAMHUKHU B YHEPIETHUKE;
pPa3JIMYHBIX BUJOB DJJIEKTPOMAarHUTHBIX W3JIYYEHUW [UJI Pa3BUTHS PpaaU0 U
TEJICKOMMYHUKAIIU, KBAHTOBOM (U3MKKM B CO3JaHUU SACPHOM DHEPreTUKH,
J1a3€pOoB;

° BOCIIPUHAMATh W HAa OCHOBE IOJYYEHHBIX 3HAHUN CaMOCTOATEIBHO
omneHWBarh uH(pOpMaImio, coaepxkamrytocs B coobmenmsix CMU, Hurtepnere,
HAy4HO-TIOMYJISIPHBIX CTAThSX.

° NPUMEHATH TIOTyYeHHBIC 3HAHUS JJIs pelieHus] GU3NISCKUX 337134,
° OTIpEIeNIATh XapakTep (HU3UUECKOro mporiecca mno rpaduky, Tadnuiie,
(bopmyne’;

U3MEPSITH PsI PU3NYECKUX BEIMUMH, IPEACTABIISAA PE3YIbTAaThl U3MEPEHUI C
Y4ETOM HX IOTPEIIHOCTEM.

1.2.2. Ilianupyemble pe3yJbTaTbl OCBOCHHUS 0011€00pa30BaTebHOM
aucuIIMHBI B c00TBeTCcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Ocoboe 3HaueHne JUCHUIUIMHA UMeeT pu GpopMupoBaHuu u pazButuu OK
10. Ucnonb3oBaTh yMEHUSI M 3HAHHUS Y4YEOHBIX IUCIUIUIMH TOCYJapCTBEHHOTO
00pa30BaTEIBHOTO CTaHjaapTa CpEIHETO o011ero o0Opa3oBaHus B
npo¢ecCHOHANIBHOM J1eATENbHOCTH.



Kona 1 HaumeHoBaHue
(hOopMUPYEMBIX KOMIICTCHIIUN

OK 10. Ucnonb30BaTh yMEHUS U
3HaHUS Y4€OHBIX AUCHUIUIMH
rOCyAapCTBEHHOTO
o0pa3oBareabHOro CTaHaAapTa
cpenHero oo1iero oopa3oBaHus B
npodeccruoHaNIbHOI
NESITEIIbHOCTH.

[lmanupyemMblie pe3ynbTarbl OCBOCHUS TUCLIUIIIINHBI

O6mue’

B yacTu Tpy10BOro BOCIIUTAHUA:

- TOTOBHOCTD K TPY/y, OCO3HAHHUE IICHHOCTH
MacTepcTBa, TPYA0I00ue;

- TOTOBHOCTb K aKTUBHOU JCATEIBHOCTH
TEXHOJIOTUYECKOM U COLIMATbHOM HANIPABIEHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, IJIAHUPOBATH U
CaMOCTOSITENIBHO BBIMIOJIHATh TAKYIO ACSTEIbHOCTD;

- UHTEpEeC K pa3Nu4HbIM chepam npodeccruoHaabHON
JesATEeIbHOCTH,

OgiaeHne yHHUBePCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbLHBIMHM 1€ CTBUSIMU:

a) 0a30BbIe JIOTHYECKHUE TeiCTBUA:

- CAMOCTOATEIHHO (HOPMYTUPOBATH U AKTyaTU3UPOBATH
po0JIeMy, pacCMaTpHUBATh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK UITN
OCHOBAHWUS JUIsl CPAaBHEHUS, KJIacCU(UKAIIUU 1
0000IIICHHS;

- OTIPEACIIATH LETN JACATETHLHOCTH, 3a7aBaTh
rapaMeTphl U KPUTEPUHU UX JTOCTHIKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U TTPOTUBOPEUHS B
paccMaTpuBaeMbIX SBICHHSIX;

- BHOCUTBH KOPPEKTUBHI B JEATEILHOCTD, OIICHUBATH
COOTBETCTBHUE PE3Yy/IBTATOB IIEJISIM, OLICHUBATH PUCKH
MOCJIC/ICTBH IESITEIIbHOCTH,

- pa3BUBAaTh KPEaTUBHOE MBIIIVICHUE MTPH PEIICHUH

JucuuniMHapHbie’

- cOpMHMpPOBaTh TNPENCTABICHUS O POIM M MECTE
(GU3UKM M acTPOHOMHUM B COBPEMEHHOH Hay4HOMN
KapTHUHE MHUPA, O CHCTEMOoOpasyromeil pony (QU3HKHU
B pasBUTUM €CTECTBEHHBIX HAyK, TEXHUKH M
COBPEMEHHBIX TEXHOJOTHI, O BKJIAJ€ POCCUHCKHUX U
3apyOEKHBIX yYEHBIX-(DU3HKOB B DPa3sBUTHE HAYKH;
NOHUMaHUE (PU3UYECKON CYIIHOCTH HAOIHOIAEMBIX
SBICHUM MHMKPOMHpA, MAaKpOMUpa M METaMHpa;
NOHUMAHUE PpOJIM ACTPOHOMHUM B IPAKTHYECKOM

JESITEIIbHOCTH YeloBeKa u JaTbHEHUIIEM
HAYYHO-TEXHUYECKOM pPa3BUTUHU, pPOJIM (PH3UKU B
dbopmMupoBaHUU  Kpyrozopa u  (QyHKIIMOHAILHOM

IPaMOTHOCTU Y€JIOBEKA I PEIIECHUs MPAKTHYECKHUX
3ajay;

- copMUpPOBaTh YMEHMSI pelllaTh pacyeTHbIC 3a7a4u C
SBHO 3a/IaHHON (PU3MUYECKOM MOJENbI0, MHCIIONb3Ys
¢uznyeckyue 3aKOHbI U MPUHLMUIIBI, HA OCHOBE aHaJIN3a
yCIIOBUSL 3aJjadyd  BbIOMpaTh (PU3MUECKYI0 MOJEIb,
BBIICTATh (U3NYECKHE BEIMYMHBI U (HOPMYIIBL,
HEOOXOUMBIE Ul €€ PELIeHNUs, IPOBOIUTh PACUEThI U
OLICHUBATh  PEAJTbHOCTb  IOJYYEHHOTO 3HAYEHUS
¢u3nueckoil  BeNMYMHBI; pellaTb KaueCTBEHHbIE
3a7ja4M, BBICTpaMBasl JIOTUYECKH HENPOTHUBOPEUHBYIO
LETMOYKY PpacCy)KICHUH C ONOpod Ha HU3y4YEHHBIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SBICHUS;

1YKasbIBaloTCa (hopMUpyeMble NMMYHOCTHbIE U MeTanpeaMeTHble pesynbtaTel n3 ®roC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronbHoOM

dopme

2 incumnnuHapHble (NpegMeTHbIe) pe3ynbTaThl YKasbiBaloTCA B COOTBETCTBMM C UX MONHbIM nepedyHem Bo FOC COO (B nocregHen pegakuum ot
12.08.2022 gnsa 6a3oBoro u yrnybrneHHoro yposHs obyyeHus



KHU3HEHHBIX Ipo0ieM

0) 0a30BBIE HCCJIEN0BATEIbCKHIE IEHCTBUA:

- BJIaJIETh HaBbIKAMU YUEOHO-HMCCIIE0BAaTENbCKON U
IIPOCKTHOM IE€ATEIbHOCTH, HABBIKAMU Pa3peILCHUs
npooem;

- BBISIBJISITh IPUYMHHO-CIIEJICTBEHHBIE CBS3U U
AKTyaJIM3UPOBATh 3a/1a4y, BBIABUTAaTh TUIIOTE3Y €€
peleHus, HaXOAUTh apIryMEHTHI I JOKa3aTeIbCTBa
CBOMX YTBEpXKACHHH, 3a7aBaTh NapaMeTpbl U
KpUTEPUH PEILLICHUS;

- aHAJIM3HUPOBATH TOJIYYCHHBIE B XOJE PEUICHUS 3a1a4H
pe3yabTaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTD, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

- YMETb IEPEHOCUTD 3HAHMS B I03HABATEIIBHYIO U
NPaKTUYECKYIO 00JIaCTH )KU3HEAESITEIbHOCTH;

- YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX
HpeaAMETHBIX obaacTel;

- BBIIBUT'aTh HOBBIE UJIEH, IPEUIaraTb OpPUrHHAJIbHbIE
NOJXO/BI U PELICHMUS;

- CIIOCOOHOCTH UX MCIIOIB30BAHUS B

II03HABATEJILHON U COLIMAJIBHON ITPAKTUKE

- BIAQJETh OCHOBOMOJATAIOUIUMH  (PU3NIECKUMU
NOHATUSMU M BEJIMYMHAMH, XapaKTEPU3YIOLIUMHU
dusnyeckue MPOLECCHI (cBsI3aHHBIMU c
MEXaHUYECKUM JBHKECHUEM, B3aMMOJICUCTBUEM TEII,
MEXaHUYECKHUMU KOJICOAHUSIMU u BOJIHAMU;
ATOMHO-MOJIEKYJISIPHBIM CTPOEHHUEM BEILIECTBA,
TEIUIOBBIMM  MPOLECCAMH;  JAJIEKTPUYECKHUM U
MarHUTHbIM  TIOJISIMH,  DJICKTPUYECKHM  TOKOM,
JJIEKTPOMAarHUTHBIMU ~ KOJICOAHUSMH W BOJIHAMH;
ONTHUYECKUMH SIBICHUSMH, KBAHTOBBIMU SIBIICHUSMH,
CTPOECHHUEM aToMa " aTOMHOTO anpa,
PaAMOaKTUBHOCTHIO); BIIAJCHHE OCHOBOIIOIATAIOIINMHU
ACTPOHOMUYECKUMH  IMOHATUSAMH, TO3BOJISIFOLIUMU
XapaKTepHU30BaTb  MPOLECCHI, IMPOUCXOIALIME HA
3BE€3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEKraJlaKTUYECKON
cpelne; ABMKEHHE HEOECHBIX TeJl, DBOJIOIHUIO 3BE3] U
Bcenennoi;

- chopMupoBaTh YMEHUS MPUMEHSTH
OCHOBOIIOJAralolue  aCTPOHOMHUYECKUE  IIOHSTHA,
TEOPUU M 3aKOHBl M aHanmu3a U OOBSICHEHHS
(bU3NYECKUX TPOIIECCOB, MPOUCXOSIINX Ha 3BE3/aX, B
3BE3HBIX CHUCTEMAX, B MEKIaJlAKTUYECKOM Cpere,
JBUKCHUS HEOCCHBIX TeN, OHBOJIONWU 3BE3I U
Bcenennoi;

- BJIAJETh 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMU
(3axkoH BcemupHoro tarorenus, I, IT u 11 3akonb1
HproroHa, 3aK0H COXpaHEHHUsI MEXAHUYECKON SHEPIUH,
3aKOH COXPAHEHHS UMITYJIbCA, TPUHLIUIT
CYyNEPNO3ULIMU CUJI, TPUHIUI PABHOIPABHOCTH
MHEPLUHAIBHBIX CUCTEM OTCYETA;
MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOEHHUS
BEIIIECTBA, FA30BbIC 3aKOHBI, IEPBBIN 3aKOH



TEPMOJMHAMUKH; 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsiia, 3akoH Kynona, 3akon OMa Juist yyacTka Leru,
3akoH OMma JU1sl TOJIHOM 21EKTPUUYECKON LIEeNH, 3aKOH
Jxoyis - JleHna, 3aKOH 3J1€KTPOMAarHUTHON
MHAYKIHMH, 3aKOH COXPaHEHUs SHEPTUH, 3aKOH
IIPSIMOJIMHEWHOTO PaCIIPOCTPAHEHHUSI CBETA, 3aKOH
OTPa)KEHUs CBETA, 3aKOH IIPEJIOMJICHUS CBETA; 3aKOH
COXpaHEHUs YPHEPTHH, 3aKOH COXPaHEHMSI UMITYJIbCa,
3aKOH COXPaHEHUs ANEKTPUUECKOTO 3apsiia, 3aKOH
COXpaHEHUs1 MacCOBOTO YHCa, NocTysarel bopa,
3aKOH PaJMOaKTUBHOIO paclaja); yBepeHHOE
HCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH IIPH
aHanu3e GU3NYECKUX SIBICHUH U IPOLIECCOB



2. CTpykTypa u conepxanue 001eo0pa3oBaTeJbHOM IHCHUNIINHBI

2.1 O0beM QUCHUIUIMHBI M BUABI y4eOHOU padoThI

Bun yueOHo# paboTh O0bem B
yacax

O6beM 00pa30BaTEIHLHON MPOTPAMMBI AUCITUTUIMHBI 162

1. OcHOoBHOE cozepkaHue 108

BT 4.

KomOuHMpoOBaHHBIC 3aHATHS 88

nabopaTopHbIe 3aHATHS 8

KOHTPOJIbHBIE PAaOOTHI 12

2.CamocrodarenbHas padora. 54

[IpodeccrnoHanbHO-OPUEHTUPOBAHHOE COICPIKAHUE

BT 4.

TEOpPETUYECKOe 00yUeHHe 36

nabopaTopHbIe 3aHATHS 18

[TpomexyTouHast aTTecTaius
(muddepeHMpoBaHHBIN 3a4YET)




2.2. TemaTu4eCcKHi IUIAH M COEP:KaHME TUCHUIVINHBbI «DU3MKA)

dopMupyembie
oouue u
HaunmenoBaHue Conep:xanue y4eOHOro MaTepuaJa, JabopaTopHbie H NPaKTHYeCKHe O6nem npogeccuoHaIbH
pa3nesioB U TeM padoThl, HHAUBUAYAJIBHBIN POEKT (eciiu npedycmompensl) 9aCOB ble
KOMIIeTeHIIH
U
1 2 3 4
BBenenue. Coaep:xanue yueOHOT0 MaTepuaJa: 3 OK 10
®usnka u MeToabl | dusnka — QyHIAMEHTaIbHas HayKa O mpupoje. EcTecTBeHHO-HAyYHBIH METO/ TIO3HAHWS,
HAy4YHOI'0 IIO3HAHUSA | er0 BO3MOXXHOCTM M TpaHULbl NPUMEHHMMOCTH. ODKCIEPUMEHT M TEOopUs B IPOLECCE
MO3HaHUs nOpupoabl. MogenupoBanue (U3NYECKUX SABJICHMA U mpoueccoB. Pomb
JKCIIEpUMEHTa M TEOpPHUHM B IIpolecce No3HaHuA npupoasl. dusmyeckas BeIUUYUHA.
duznyeckue 3aKoHbl. ['paHUIIbI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB M Teopuil. [IpuHiun
coorBercTBUs. lloHsATHE O Qusnueckoit kaptuHe wmupa. llorpemHocTn u3MepeHUH
(bu3NuecKNX BETUYUH. 3HaAYeHUe (u3uku npu 0ceoeHuu npogheccuii u cneyuaibHocmen
CI10’.
Pasznea 1. Mexanuka 20 (18/2) OK 10
Tema 1.1 Coneprkanue y4eOHOr0 MaTepuaJa: 6
OcHOBBI KHHEMATHKH | MexaHW4YecKoe JBIDKCHHE | €ro BUAbl. MarepuanbHas Touka. OTHOCHTEIBHOCTD
MexaHndyeckoro JBwkeHus. Cucrema ortcuera. IlpuHuun ortHocutenbHOocTH [anmuies.
CnocoOwl  ommcanusi nBwkenus. Ipaexmopus. Ilymse. Ilepemewienue. PaBHOMEpHOE
npsAMoJinHetHoe JBUxkeHue. CkopocTb. MTrHOBEHHass M CpEJHAS CKOPOCTU. YCKOpPEHHE.
[IpsiMonuHeitHOE JBUKEHUE C IIOCTOSIHHBIM YCKOpPEHUEM. JIBM)KEHHE C MOCTOSIHHBIM
YCKOpEHHEM CBOOONHOTO maneHusi. Pasnomepnoe Osuiicenue mouku no OKpyyHcHocmu,
yenoeaa ckopocms. lleHTpocTpemuTenbHOE yckopeHue. Kunemamuka adconiomuo
meepoo2o mena.
Tema 1.2 Coaep:xanue yueOHOro MarepuaJia: 6

* IMpogheccnoraribHO OPUEHTUPOBAHHbBIE AIeMEHTbI COAEePXaHUS BblgesieHbl KypCHBOM
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OCHOBBI JTMHAMHKH

OcHoBHast 3amadya auHamuku. Cuna. Macca. 3axkoHbl MexaHuku HprotoHa. Cuibsl B
npupone. Cuna TAXKECTH U cujla BCEMHPHOIO TATOTEHUS. 3aKOH BCEMUPHOIO TATOTEHHS.
IlepBas xocMuueckass ckopocTbh. [IBumkeHME IIaHeT W ManbiX Teld COJHEYHOM CHCTEMBI.
Bec.

Hesecomocts. Cunel ynpyroctd. CHiIbl TpeHHS.

Tema 1.3 Conepxanue y4eOHOro MaTepuaJia: 6
3akoHbl coxpanenus B| IMmynbc Tena. Mmmynsc cuiibl. 3aKOH COXpAaHEHUS MMIYNbCa. PeakTHBHOE NBU)KEHHE.
MeXaHHKe Mexanuueckaa paboma u mouinocms. Kunemuueckaa jnepzusa. Ilomenuyuanvnan
IHepzusA. 3aKOH COXPAHEHUA MexaHnuyeckou nepzuu. Pabota Cuibl TSKECTH U CHIIBI
ynpyroctu. KoHcepBatuBHble cuibl. [I[puMeHeHne 3akOHOB coxpaHeHus. Vcmonb3oBaHue
3aKOHOB MEXAaHMKH [UJIs OOBACHEHHUS JBUKEHHUS HEOECHBIX Tel U Uil Pa3BUTHS
KOCMHYECKHX MUCCIIETOBAHUNA, TPAHUIIBI MPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH.
Camocmosamenvhan paboma 2
Pewienue 3a0au c npogheccuonanvbHoil HANPAEIEHHOCMbIO
Paznen 2. Mousieky/JasipHasi pU3MKa 1 TEPMOJAMHAMMKA 22 (15/7) OK 10
Tema 2.1 Coneprkanue y4eOHOr0 MaTepuaJa: 4
OcHoBBI OCHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOW TeopuH. Pasmepsl u Macca MOJIEKYI U
MOJIEKYJISPHO aromoB.  bpoyHoBckoe — nBmxkeHue. Cunpl u  IHepeUA  MEHCMONEKYNAPHOZ0
- KHHETHYECKOM e3aumooeiicmeus. CTpoeHUE ra3000pa3HBIX, KHUJIKUX W TBEPAbIX Tel. MmeanbHBINA Tas3.
TeOpUH HaBnenne ra3a. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU Ta30B.
Temnepamypa u ee uzmepernue. TepMoaMHAMHUYECKas 1IIKAJIa TEMIIEPATypbl. AOCOTFOTHBIN
HyJb TemnepaTtypsl. Temmneparypa 3Be31. CKOpOCTH ABMKEHHUS MOJIEKYI U UX U3MEpPEHHUE.
VYpaBHeHHE COCTOSIHMS HiealbHOro rasza. M3ompouecchl U ux rpaguku. ['a3oBble 3aKOHBI.
MoussipHast ra30Basi HOCTOSTHHAS
JlabGopaTopHble 3aHATHS:
JlabopartopHas pabora Nel. M3yueHue ogHOTro U3 H30MPOLIECCOB 2
Tema 2.2 Conep:kanye y4e0HOro MaTepuaaa: 3
OcHoBBI BuyTpenHsist sHeprus cucreMbl. BHyTpeHHss 3Heprus uaeanbHoro rasa. Pabora u temnora
TePMOAUHAMUKH Kak (OpMBI Tepenadyd IHEpPTruu. TeruioeMKOCTh. YenbHas TEeIoeMKOCTh. KommdecTBo

TETUIOTHL. YpaBHEHHUE TerioBoro Oananca. [lepBoe Hauano TepMOJMHAMUKU. AHaOaTHBINA
npouecc. Bropoe Hauano tepmomuHamuiku. Ilpunyun oOeiicmeus mennogoii MauiuHbul.
Tennoevie oseuzamenu. KII/l mennoeozo oeuzamens. Xonoounvusie mawiunvl. Oxpana
MIPUPOIBI
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Tema 2.3
ArperarHble
COCTOSIHHMS BellecTBa
" ¢asoBbIe
nepexoasnl

Conep:xanue yueOHOro MaTepuaJa:

Wcnapenne u koHzaeHcauus. HacellieHHBIH Nap U €ro cBOMCTBa. Aéconiomnuas u
OMHOCUMENbHAA 61AHCHOCHb 6030yXxa. 1Ipubopsl IS onpeneneHus BIaXKHOCTH BO3IyXa.
Touka pocel. Kunenue. 3aBHCHUMOCTh TeMIepaTypbl KUMEHHUs OT AaBieHus. Kputuueckoe
COCTOSIHME BEIIECTBA. XapaKTEPUCTHKA KHJKOTO COCTOSHHA BeriecTBa. [1oBEpXHOCTHBIN
CJIOM JKUJIKOCTH. DHEPrusi MOBEPXHOCTHOTO ciod. bmmkuuit nopsaok. Ileeepxnocmnoe
namsadicenue. Cmauusanue. fenenus na zpanuye HCUOKOCMU C MEEPObIM HIETIOM.
Kanwmisipasle  siBaeHus.  XapaKTEepUCTHKA  TBEPAOIO  COCTOSHUS  BEIIECTBA.
Kpucmannuueckue u amopgnvie mena. Yupyrue cBONCTBA TBEpAbIX Tei. 3akoH ['yka.
Mexanuueckue CcBOHCTBa TBepAbIXx Tend. Ilmactuueckas (ocrarouHas) nedopmarus.
Tennosoe pacuwupenue meepovix men u xncuokocmei. Koagppuyuenm nuneitnozo
pacuwupenus. Koygppuyuenm o6vémnozo pacwiupenusn. Yuem pacuiupenus 6 mexmuxe.
Ilhagnenue. Yoenvnaa mennoma nnasenenusn. Kpucrannuzauusa. IIpakmuueckoe
npumeHeHue 6 HNOBCEOHEGHOU MCUZHU (QU3UYECKUX 3HAHUIL O CEOIICHEAx 2a308,
HcuodKocmelil u meepovix mei

Camocmosamenvnana paboma
Pewienue 3a0au ¢ npogheccuonanbHoll HANPAaAsIEHHOCHIbIO

Camocmosamenvnan paboma
UlaGopaTopHble 3aHATHS:

Jlabopamopnas paboma No2 Onpeoenenue 61a)icHoCHu 6030yxXa

2

KonTposbHas padora Nel «MosnekyisipHasi pu3HKa 1 TEPMOTUHAMUKAY)

2

Paznen 3. daexkTpoguHaMuka

58 (28/30)

Tema 3.1
DJleKTpHYeCcKoe IoJie

ConepskaHue y4eOHOT0 MaTepuaJa:

dnekmpuueckue 3apadvl. DIEMEHTAPHBIN DJIEKTPUYECKUN 3apsii. 3AKOH COXPAHEHUsA
3apada. 3axon  Kynona. DOnexkTpudeckas TOCTOSHHAs.  ODJIEKTPUYECKOE  TIOJe.
HanpspokennocTs anektpudeckoro nois. [Ipuniun cynepnosunuu noneil. IlIpoeoonuxu 6
anekmpuueckom none. Juinekmpuku 6 Inekmpuueckom none. Ilonapuzayua
ournekmpukos. Pabora cunm onekrtpoctarmueckoro mois. [lorenmuman. Paznocmeo
nomenyuanos. Ceazp Mmexucoy HANPANCEHHOCHMBIO U  PAZHOCHIbIO NOMEHUUAN08
IeKmMmpu4ecko2o noas. Inekmpoemkocms. Eounuyot snekmpoemxkocmu. Konoencamopot.
Coedunenue KonOencamopog 6 Oamapero. IHeEpPeUA 3aAPANCEHHO20 KOHOeHcamopa.
DHeprus deKTpudeckoro nois. Ilpumenenue konoencamopos

6

Camocmoamenvnasn padoma.

Pewienue 3a0au ¢ npogheccuonaibHoll HANPAGIEHHOCHbIO

OK 10
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CamocrosiTeqbHas padora:
Jlabopamopnas paboma Ne3. Onpedenenue INeKMpu4ecKoll eMKoOCmu KOHOEHCAmopoes

Tema 3.2

3aKOHBI NOCTOSHHOI'O
TOKA

Conep:xanue yueOHOro MaTepuaJa:

YcnoBusi, HEOOXOTUMBIC /I BOSHUKHOBEHHSI U TTOMJICPKAHUS IEKTpUudeckoro Toka. Cuma
TOKa W TJIOTHOCTH TOKa. 3akon Oma 0nsa yyacmka uenu. 3a6UcUMoCmy J1eKMPULeCcKo2o
COnpomueneHus om mamepuand, OJUHbI U HIOUAOU NONEPEUHO20 CeYeHUs
HPOBOOHUKA. 3AGUCUMOCHDb INEKMPUUECKO20 CONPOMUGIEHUA NPOBOOHUKOE OmM
memnepamyput. TemnepamypHuii KoI(ppuyuenm CONPOMUGICHUS.
Ceepxnposooumocms. Paboma u mowynocmo nocmosannozo moka. Tennosoe oeiicmeue
moka. 3akon /[xcoyna—

Jlenya. Inekmpoosurxcywiaa cuia ucmouHuka moka. 3akon Oma 0na noanoil yenu.
Inekmpuueckue uenu. Ilapannenvnoe u nociedosamenvnoe coeounenue nPo6OOHUKOB.
3axonvt Kupxzogha ona y3na. Coedunenue ucmouHuKo8 INeKMpPU4ecKol IHepeuu 6
oamapero.

Camocmosamenvnan paboma
Pewenue 3a0au ¢ npogheccuonanvbHoil HanPa6IEeHHOCMbIO

CamocrosiTesibHas padora:

Jlabopamopnas paooma Ned Onpedenenue mepmuueckozo koIgpguyuenma
COnpomueeHus meou.

Jlabopamopnasa paooma Ne5 Hzmepenue I/][C u enympennezo conpomuenenus
UCMOYHUKA MOKA.

Jlabopamopnaa padoma Neb6 H3yuenue 3aKk0H06 nocie008amenbHO20 U nAPAL1E1bHO20
COeOuHeHUIl NPOBOOHUKOE.

Jlabopamopnas paboma Ne7 Hccnedosanue 3aeucumocmu MouwyHoCHU 1aMnbl
HAKATUBAHUA OM HANDPANICEHUA HA €€  3aXNCUMAX.

KonTpoabHas padora

Ne2 «DnexTpuyeckoe noje. 3aKOHbI MOCTOSHHOTO TOKay

Tema 3.3 Conepxanue ydyeOHOIo MaTepuaia:
DIIEKTPUYECKHi DJeKTpUYECKUN TOK B MeTalljaX, B AIEKTPOJIUTAX, ra3ax, B BaKyyMe. Jniekmponu3. 3aKou
TOK B Pa3JIMYHBIX | anexkmponuza Dapadesn. Inekmpoxumuueckuil Ixeueaienm. Buowvl zazoevix paspaoos.
cpeaax Tepmonnekrponnass smuccus. I[lnazma. Inexkmpuueckuit mok 6 noAYNPOGOOHUKAX.
CoOcTBeHHass W TpUMeCHas  mnpoBoguMocTd. P-n mepexon.  Ilpumenenue
noaynpoeoonuxos. Ilonynposoonukoevie npudoput
Tema 3.4 Coneprkanue y4eOHOro MarepuaJa:
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MarnutHoe moJjie | Bexktop uHAyKuuMuM MarHuTHoro nojis. HampspkeHHOCTh MarHuTHoro mnodns. JleilctBue 3
MarHUTHOTO TOJIsI Ha MPSIMOJIMHEWHBIN TPOBOJHUK ¢ TOKOM. B3aumoneiicteue TokoB. Custa
Amnepa. Ilpumenenue cunvt Amnepa. MarHutHblii MOTOK. PaboTa mo mepemenieHuto
MPOBOJJHUKA C TOKOM B MAarHUTHOM Tmojie. JIeiCTBUE€ MarHUTHOIO IOJSI HA JIBHXKYLIUICS
3apsan. Cuna Jlopenuya. Ilpumenenue cunvt Jlopenya. OnpeneneHue yieiabHOro 3apsijia.
Maznumnwie ceolicmea eewyecmea. Macnumnaa nponuyaemocmps. CoaHEUHAS
aKTHBHOCTH M €€ BIUsHHE Ha 3eMiito. MarHuTHeie Oypu
Camocmoamenvhan paboma 5
Pewenue 3a0au ¢ npogheccuonanvHoil HanPaeIeHHOCMbIO
Tema 3.5 Copepxanue y4eOHOIo MaTepuaJia: 4
DJIEKTPOMATHUT Aenenue rnexkmpomaznumuoin unoykyuu. IlpaBuno Jlenna. 3akoH 3I€KTPOMArHUTHOM
Hasl HHAYKIUA uHayKuuu. Buxpeeoe nexmpuueckoe none. OJAC UHIYKIMM B ABUKYIIUXCS
NpoBOIHUKAX. Aenenue camoundykyuu. Unoykmuenocme. IHepeus MazHUmMHO20 o
moxa.
B3anMOCBsI3b 2IEKTPUUECKUX M MATHUTHBIX TOJIEH. DJIEKTPOMAarHUTHOE T10JIe
Camocmosamenvhan paboma 2
Pewienue 3a0au c npogheccuonanvbHoil HANPAGIEHHOCMbIO
CamocrosiTesibHast padora:
Jlabopamopnas paboma Ne8 Hzyuenue sae1enus 31eKmpomMacHUMHOU UHOYKYUU 2
KonTpoabnas padora Ne3 «MaruutHoe nose. DIeKTpOMarHuTHasT MHIYKIUS 2
Pa3nen 4. Kojie0anust 1 BOJIHBI 20 (12/8)
Tema 4.1 Coneprkanue y4eOHOr0 MaTepuaJa: 6 OK 10
Mexanunyeckue Konebarenproe nBuxenue. [apmonmdeckue konebanus. CBOOOTHBIE MEXaHUYECKUE
KoJie0aHus1 u koneOanus. [IpeBpamieHue sHepruu Npu  KojeOaredbHOM JaBWXKeHUH. (CBOOOIHBIE
BOJIHBI 3aTyXalolue MeXaHu4eckue KojeOaHus. MaremaTnueckuii MasTHUK. [IpyXKMHHBINA
MasTHUK. BBIHYX/ICHHbIC MEXaHHUECKHE KolieOanus. Pe3oHaHc.
[Tonepeunble ¥ TPOJOJbHBIE BOJHBI. XapaKTEPUCTUKU BOJHBL. 3BYKOBBIC BOJIHBI.
VapTpa3ByK U €ro IpUMEHEHUE
Tema 4.2 Coaep:xanue yueOHOro Marepuasa: 4
JIEKTPOMATHUTH
ble KOJIeOaAHUS U
BOJIHBI
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CBobOoaHble 3MEKTpOMarHuTHeIe KojeOaHus. [IpeBpaieHue sHEprum B KoyieOaTeaTbHOM
koHType. @opmyna Tomcona. 3aryxaroiue SJIEKTpOMarHUTHbIE Konebanus. [eneparop
HE3aTyXalolIMX  JJeKTPOMATHUTHBIX  KoleOaHui.  BBIHYXIEHHBIE  DJICKTPUUYECKHE
konebanus. Ilepemennstit mox. Ienepamop nepemennozo moka. Emxocmuoe u
UHOYKMUBHOE CONPOMUGIEHUA NEPEMEHH020 MOKA. AKmueHoe conpomuenenue. 3aKoH
Oma 0ns 3neKmpuueckoll yenu nepemennozo moka. Paboma u mowpocms nepemenno20
moka. Pezonanc ¢ snexkmpuueckoit yenu. Tpaucghpopmamopur. Toku eévicokoii wacmomel.
Ilonyuenue, nepedaua u pacnpedenenue neKmpoIHepeuu. INEKTPOMATHUTHOE T0JIE€ KaK
0COOBIN BUJI MaTepHuH. DJIEKTPOMArHUTHBIC BOJHBI. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.
Bubparop I'epma. OTKpeITBIA KoneOarenbHbId KOHTYp. M3oOperenme pammo A.C.
[TomoBeiM.  IlowsiTue o  paguocssizu. Ilpunyun  paduoceazu. Ilpumenenue
1EKMPOMAZHUMHBIX BOJIH

Camocmosamenvnasn padoma
Pewenue 3a0au ¢ npogheccuonanvbHoll HAnPaA6IEHHOCMbIO

CamocrosiTennbHas padora
Jlabopamopuas paboma Ne9 Hzyuenue pabomel mpancghopmamopa

2

KoutpoabHas padora Ne 4 «KoneGaHusi 1 BOJTHBI)

2

Pa3zgen 5. OnTuka

21 (15/6)

Tema 5.1
IIpupona ceera

Coaep:xanue yueOHOT0 MaTepuaJia:

Toueunslii CTOYHUK cBeTa. CKOpoCmb pacnpocmpanenus céema. 3aKOHbl OMPAXCEeHUA U
npenomnenusa ceema. ConHeuHble W JyHHbIE 3aTMeHMs. [Ipunuun [toiirenca. Iloanoe
ompasicenue. Jlunzpl. [locTtpoeHne m3oOpakeHus B JMH3aX. DoOpMylia TOHKOW JIMH3BI.
VBenuuenue nuH3bL. [71a3 kak onTudeckas cucteMa. Onmuueckue npuoopsl. TenecKonsl.
Cuna céeema. Oceeuwiénnocmb. 3aKOHbL 0CEEULEHHOCU

3

Camocmosamenvhasn paboma
Pewenue 3a0au ¢ npogheccuonanbHoll HANPABIEHHOCHIBIO

CamocrosiTeqbHast pabora:
Jlabopamopnas paboma Nel() Onpeodenenue nokazamensn npeiomMieHus Cmekia

Tema 5.2
BoaHoBEbIe cBolicTBa
cBeTa

Coaep:kanue y4e0HOro MarepmuaJia:

WNnrtepdepennus cBera. KorepeHTHOCTh CBETOBBIX Jydei. MHTepdepeHIuss B TOHKUX
mwienkax. Kompua Hbtotona. Mcnonbp3oBanue uHTepdepeHIMM B HAayKe W TEXHUKE.
Hudpakus csera. Judpakuus Ha menn B MHapauiedbHbIX Jydax. JudpakunoHHas
pemerka. [lonsgpuzanmss  nonepeunbix  BosH.  llomspusamms  cBeta.  J[BolHOe

OK 10
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nyyenpenomiienue. llomsapounsl. Jlucniepcust ceera. Bunabl n3nydeHuil. Buasl ciekTpos.
Cnextpsl ucnyckanusi. Cnektpel nomiouieHusi. CrekrpanbHblii aHanu3. CreKTpaibHbIe
KIacchl  3Be3d.  YaprpaduonetoBoe  u3nydeHuwe. Hugpakpacnoe  uznyuenue.
Penrtrenosckue nyun. Mx npupona u csoicrsa. IIkasa 31eKTpOMarHUTHBIX U3JIy4CHUI

JlabopaTopHble 3aHATHS:

Jlabopatopnas pabota Nell OnpenesieHue ITUHBI CBETOBOW BOJHBI C TTOMOIIBIO 2
TG PAKIIMOHHOMN PEIIeTKH.
JlaGoparopHas pabora Nel2 Habsaronenue CIIOMIHOTO U IUHEWYATOTO CIEKTPOB 2
KonTtpoabHas padora Ne 5 «Ontuka» 2
Tema 5.3 Conepxanue yueOHOIro Marepuaa:
CrnenuanbHast Teopusi | JIBIKEHHE CO CKOPOCTBIO cBeTa. [10CTyaaThl TEOPUH OTHOCHTEIIBHOCTH U CIICACTBHS 3 3
OTHOCUTEJILHOCTH | yux. IHBapHMaHTHOCTH MOAYJISE CKOPOCTH CBETA B BaKyyMme. DHeprus nokosi. CBsi3b Maccel U
SHEPruMu CBOOOJHON YaCTULIbI. DIEMEHTHI PEJISTUBUCTCKON JUHAMHUKHI
Pa3nen 6. KBanToBasi husuka 12 (12/-)
Tema 6.1 Coaep:xanue yueOHOr0o MmarepuaJa: 6 OK 10
KBanrToBasi ontuka | KanTtoBas runoresa [lnanka. TemnoBoe usnyuenue. KopmyckynsipHO-BOJIHOBO# Tyain3m.
@®otonbl. [unoresa ne bpoins o BomHOBBIX cBoMcTBaXx vacTull. COOTHOLIEHHE
HeonpeneneHHocted [eizenOepra. [laBienue cBeta. XHUMHUYECKOE JCHCTBHE CBETA.
Omnertet I1.H. JlebeneBa u H.W. BaBunosa. @omorgppexm. Ypagnenue Jiitnummeintna ons
domorppexma.  Buewnuii  pomornekmpuueckuii  Ippexkm.  Buympennuii
pomorppexm. Tunwvt hpomonemenmos. Ilpumenenue pomorgphexma
Tema 6.2 Conepxkanue y4eOHOro MmarepuaJia: 4

Pduzuka aroma u
aTOMHOIO siApa

Pasurre B3IIAOB Ha CTpOEHME BellecTBa. Moaenu CTpOEHHs aTOMHOIO sjpa.
3aKOHOMEPHOCTH B AaTOMHBIX CHEKTpax Boxopona. SnepHas monenb aroma. ONBITHI
3. Pesepdopna. Monens aroma Bomopona mo H. bopy. KeantoBeie moctynarel Bopa.
Jlazepovi. PainoakTUBHOCTS. 3aKOH paJuOaKTUBHOIO pacnana. PannoakTuBHBIE
npeBpamieHus. CrocoObl HAOMIONEHUS W PErHCTPAIlUU 3apsSHKCHHBIX YacTUIl. DPQeKT
BaBunoBa — UepenkoBa. CtpoeHne atoMHOro sijapa. JledekT Maccel, SHEprusl CBS3H U
YCTOMYMBOCTH aTOMHBIX siIep. SaepHble peakuuu. SaepHas s3HepreTuka. JHepreTH4ecKuil
BBIXOJl SIIEPHBIX peakuuil. MIcKycCTBEHHas paguOaKkTUBHOCTb. [leneHue TSKeNbIX saep.
Lennas sanepHas peakuus. Yrpapisgemas ULeNHas peakuusa. SAepHbli  peakTop.
TepmosinepHbIii cunTe3. DHeprus 3Be3nd. [lomydeHue paguoaKTUBHBIX HM30TOTIOB M UX

NpyUMeHEeHHe. buonornyeckoe AEHCTBUE PATUOAKTUBHBIX HW3JIYYCHHI. ODJIEMEHTapHbIE
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| HaCTHUIIbI

Kontpoabhas padora Ne 6 «KBanrosas (uznkay 2
Paznen 7. Ctpoenne Beesnennoii 6
Tema 7.1 Conepxxanue y4eOHOro MmarepuaJia: OK 10
Crpoenne ConHevHON | Conneunas cucteMa. IInaneTsl, X BUAUMOE JBMKEHHE. MaJible Tejaa COTHEYHOM CHCTEMEL.
CHUCTCMBI Cucrema 3emnsi—IJlyna. Comuue. ConHeuHas aktTuBHOCTh. Mctounuk sueprun ComnHiia 2
" 3BE3N
Tema 7.2 Coaep:xanue yueOHOI0o marepuaJa:
OBomorus BeeneHHON | 3p&3pl, MX 0CHOBHBIE XapakTepucTHKH. COBPEMEHHbIE MPEICTABICHHS O MPOHCXOMKICHHH
u sBomoruu CoHila v 3BE3/1. DTanbl )ku3HU 3BE31. Muteunsii [1yTe — Hama ["anaktuka. 2
Tuns! ranaktuk. Pagnoranaktvky u kBa3apsl. Beenennas. Paciumpenne Beenennoi. 3akoH
Xab6mna. Teopus bonbimoro B3peiBa. MacmrabHas ctpykrypa BeenenHnoii. MeraranakTuka
JIabopaTopHble padoThI:
JlaGoparopHas padora Nel3. N3yuenue kapTbl 3B€31HOTO HeOa 2
IIpome:xyTounasi arrecranusi: 1uddepeHIUpOBaHHBINA 3a4eT
Bcero: 108/54

Ilo kaxcooti meme onucwl8aemcs cooepicanue yuebHo20 mMamepuaia (8 OUOAKMUYECKUX eOUHUYAx), HAUMEHOBAHUSL HeOOXOOUMBIX JIADOPAMOPHBIX, NPAKMUYECKUX U UHbLX 3AHSMUIL.

Obvem uacoe onpedensiemcst no Kaxcoou nosuyuu cmoioya 3.
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3. YcaoBus peanu3anuu NporpaMmMbl 0011e00pa3oBaTe/IbHOM
AUCUMILTHHBI

3.1. TpeOGoBaHusi K MUHUMAJbHOMY MATEePHAJIbHO-TEXHNYECKOMY
o0ecnieueHu1o Peasim3zanus nporpaMmbl JUCHHUILUIUHBI TPeOyeT HAJTMYMS
yueOHOro kadunera Gu3nKH.

O6opynoBaHue yueOHOTO KaOHHeTa:

Hudposas nadbopatopust mo GpU3MKe AJIT YUUTENS;

[Hudposas maboparopus no Gpusuke s yICHUKA;
Becsi Texaudeckue ¢ pa3HoBeCaMu;

1

2

3

4.  Kommuiekt mig 1a00paTOpHOTO MPAaKTUKyMa IO ONTHKE;

5. Kommiekt st 1a00opaTopHOro MpakTUKyMa MO MEXaHUKE;
6

Kommiekt panis nmaGopaTopHOTO MpakTUKyMmMa II0 MOJEKYJIspHOW (usuke u
TEPMOIUHAMUKH;
7. Kommnexkr g 7a00OpaTropHOro  MpakTUKymMa IO  DIEKTPUYECTBY  (C
TE€HEPATOPOM);
8.  Komruiekt s u3yuyeHuss BO30OHOBIISIEMbIX MCTOUYHUKOB IHEPTUU (COITHEUHOM,
BETPOBOM dHEPIHH, OMO-, MEXaHUYECKOW U TEPMOIIEKTPUUECKON SHEPTETUKH );
9.  Ammnepmetp 1ab0paTopHbIii;
10. Bonbr™meTrp nabopaTopHBI;
11. Konopumerp ¢ HAOOPOM KaTOPUMETPUUECKUX TEIT;
12. Tepmometp 1abOpaTOpHbIN;
13. Kommekt juisi u3y4yeHuss OCHOB MEXAHHMKH, MMHEBMATUKH U BO30OHOBIISIEMBIX
VICTOYHUKOB 3HEPI'UH;
14. bapomerp-anepoun;
15. biiok nuTtaHus peryaupyemslid;
16. Be0-xamepa Ha MOABUKHOM IITATUBE;
17. Buaeokamepa st paboOThI C ONITUYECKUMU pUOOpamu;
18. T'enepaTtop 3ByKOBOM;
19. Turpometp (mcuxpomerp);
20. TI'py3 HaOoOpHBIIi;

21. JluHamMOMETp AEMOHCTPALMOHHBIM;

18



22.
23.
24.
25.

26.

27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

Komriext nocyabl eMOHCTPAaMOHHOM C IPUHAUIC)KHOCTIMU;
MaHOMeTp KUIKOCTHON JEMOHCTPALHOHHBIN;

MeTp neMOHCTpallMOHHBIN;

Mukpockon 1eEMOHCTPALMOHHBIN;

Hacoc Bakyymnsbiit KomoBckoro;

CTOJIHK TTObEMHBIN;

[ITatuB NEMOHCTPALIMOHHBIN (PU3UUECKUM;
DNEKTPOIUIUTKA;

Habop neMOHCTpaIMOHHBIN 0 MEXaHUYECKUM SIBJICHUSIM;
HaGop nemMoHCTpaliMOHHBIN MO0 TUHAMUKE BPalIaTeIbHOTO ABUKCHHUS;
Habop nemMoHCTpaInmoHHBIN 110 MEXaHHYECKUM KOJICOaHUSIM;
HaGop 1eMOHCTpaliMOHHBIN BOJHOBBIX SIBJICHU;

Benepko Apxumena;

MastHuk MakcBeJia;

Habop Ten paBHOrO 00bEMa;

Habop Ten paBHOM Macch;

[Tpubop ansa nemoHCTpanuu aTMOC()EpHOTO TaBIICHNUS,
[Tpu3ma, HaKJIOHSIOIIASICA C OTBECOM,;

Ppruar neMOHCTpalMOHHBIN;

Cocynsl cooOmaronuecs;

CrakaH OTJIMBHOM I€MOHCTPAI[MOHHBIM;

TpyOka HproTOHS;

[Tap ITackans;

HaGop neMoHCTpaliMOHHBIN IO MOJNEKYISIPHON (DU3UKE U TETJIOBBIM SIBJICHUSIM;
Habop nemMoHCTpanmoHHBII 110 ra30BbIM 3aKOHAM;

Habop xanumispos;

TpyOka 1y1st feMOHCTpaIMy KOHBEKIIUU B KHUIKOCTH;
[{uuHApEI CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ komb1OM;

BBICOKOBOJILTHBIN HCTOYHHK;

I'eneparop Ban-ne-I'paada;

Jozumerp;
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54.

KamMepToHbl Ha pe30HAHCHBIX SIIIUKAX;

55. Kommiekr npuOOpoB U NPUHAJICKHOCTEH IS JEMOHCTpPALlMM CBOMCTB

SJICKTPOMArHMTHBIX BOJIH;

56. Kowmmuexkr npuOOpoB i  M3Y4YEHUsT MPUHIUIOB  paauonpuema
paauonepenayu;

57. KoMmmiekT nmpoBOJOB;

58. Marnur n1yroodpasHslii;

59. Marsut 1osocoBou 1€MOHCTPALUOHHBIM;

60. Mamuna snekrpodopHasi;

61. MasaTHUK JIEKTPOCTAaTUYECKHUIA;

62. Habop no u3y4eHuto MarHUTHOTO MOl 3EMIIH;

63. HaGop nemMoHCTpaIlMOHHBIN 110 MArHUTHOMY ITOJIIO KOJIBIIEBBIX TOKOB;
64. HabGop neMOHCTpalMOHHBIN 110 TOJYTPOBOIHUKAM;

65. HalGop neMOHCTpaIllMOHHBIN 110 TOCTOSSHHOMY TOKY;

66. Habop neMOHCTpaUMOHHBIA 10 JJIEKTPUYECKOMY TOKY B
BaKyyMEe;

67. HabGop neMoHCTpaInMOHHBIN 1O YJIEKTPOJUHAMHUKE;

68. HabGop as n1eMOHCTpaIi MATHUTHBIX MOJIEH;

69. Halop ansa n1eMOHCTpalK JIEKTPUIECKUX MOJIEH;

70. Tpancdhopmarop yueOHBIN;

71. Tlamouka CTEKJISTHHAas;

72. Ilanouxa >00HUTOBA;

73. IlpubGop JleHia;

74. CTpellKu MarHUTHBIE HA ITAaTUBAX;

75. CynTad 3JIeKTPOCTaTUYECKU;

76. UITaTuBBI U30JUPYIOIIUE;

77. DAEKTpOMAarHuT pa30OPHBI;

78. Habop neMoHCTpaIllMOHHBIN IO T€OMETPUUYECKON OITHKE;

79. Habop neMoHCTpaIMOHHBII 110 BOJIHOBOW ONTHKE;

80. CHexTpocKoI ABYXTPYOHBIN;

81. Habop cnekTpaibHbIX TPYOOK C UICTOUHUKOM MUTAHUS;

82. VYcranoBka qs uzydenus porodddekra;

83. Habop nemoHcTpaiimoHHbIN o noctosiHHou [1nanka;

)51
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84. Komruiekr HaISAIHBIX mocooui JUTST OCTOSHHOTO
HCITOJIb30BaHUS;
85. Kommiekt moptpetoB [jist 0ohopMIIeHUSI KaOUHETa;

86. KoMIuieKT 7eMOHCTPAIMOHHBIX YUeOHBIX TaOJIHII.

[Ipn Hamuuum HEOOXOAMMOTo OOOpPYIOBaHUS 3aHATHUA MO (U3UKE B HEKOTOPBIX
cllydassX MOTYT IPOBOAMUTHCA B MMEIOIIMXCS B 00pa30BaTelIbHON OpraHu3aliu
MacCTEPCKHX WX 1a00paTOpHsIX.

3.2. UudopmannonHoe odecrnedeHue 00yueHust

1. Jlna peanusamuu mnporpaMMbl OuONMHOTedHBIH (OHA 0O0pa3zoBaTeIbHON
OpraHu3aliyd JIOJDKEH WMETh TII€YaTHBIC W/WIW JJIEKTPOHHBIE OOpa3oBaTelIbHBIC U
WHOOPMAIIMOHHBIE  PECYPChl,  PEKOMEHIIOBAaHHBIC I  HWCIIOJIB30BAaHUS B
o0pa3oBaTeIbHOM IIPOIIeCcCe, He CTapIIIe ISITH JIET C MOMEHTA U3/IaHHUS.

2. PexoMmeHyeMbIe TMeYaTHBIC M3aHUS 10 peaju3alui 00Ieo0pa3oBaTeIbHON
JTUCIMIUTMHBL TIPEJICTABICHBI B METOJUYECKUX PEKOMEHIAIMIX [0 OpTraHH3alliu
oOydJeHMs.
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4. KOHTPoJIb ¥ OLIeHKA Pe3yJIbTaTOB OCBOEHHUS U CIIUIJINHBI

KoHnTposib W oOIEeHKa pacKphIBAIOTCS depes
MPUOOPETCHHBIC OOYYarOITUMUCS YMCHUS,
o0mux ® NPOPECCHOHATBHBIX KOMIICTCHITHIA.

COOTHCCCHBI C IMPCAMCTHBIMU PE3YyJIbTaTaMU.

YCBOCHHBIC 3HAHUS U
HamnpaBlIeHHbIE Ha (OPMHUPOBAHUE
Kommerennuu MOKHBI  OBITH

Kon v HanmenoBanue

hopMupyeMbIX KOMIIETEHIHH

Pazpen/Tema

Tun oneHOYHBIX

MEpPONPUSTHIH

OK 10 HUcnonp3oBaTh yMeHUS U
3HAHUS YI€OHBIX AUCIUTUINH
rOCy/IapCTBEHHOTO
0o0pa3oBareabHOro CTaHaapTa
cpenHero o01ero 0opa3oBaHus B
podeCcCHOHATBLHON NeITeIbHOCTH

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

34.,3.5.
Pazgen 4. Temn1 4.1., 4.2.

Pazgen 5. Temur 5.1.,5.2., 5.3.

Pazgen 6. Temnl 6.1., 6.2.
Pazgen 7. Temur 7.1., 7.2.

- YCTHBIH OIIPOC;

- (bpoHTaIBHBIN
OIpoc;

- OLICHKA
KOHTPOJIBHBIX paboT;

- HaOJIrOeHUE 3a
XOJIOM BBITIOJTHEHHUS
1a00paToOpHBIX pabdoT;

- OLIEHKa
BBITOJIHEHUS
nabopaTopHBIX padoT;

- OLIEHKa
MPAKTUYECKUX paboOT
(pelieHrs Ka4eCTBEHHBIX,
pacyeTHBIX,
npodeccHoOHAITBHO
OPHEHTUPOBAHHBIX
3a1a4);

- OIIEHKA TECTOBBIX
3aJIaHNM;

- HaOIroieHue 3a
XOZIOM BBITTOJTHEHUS
VHIUBU Ty aTbHBIX
MPOEKTOB U OICHKA
BBIITOJTHEHHBIX TIPOEKTOB;
- 9K3aMeH
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