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PaGouas mporpamma yueOHoi auctmmanabsl OY /.11 dusnka pazpaboTaHa B COOTBETCTBHH C
npuMepHOM paboyeill mporpamMmor  001meoOpa3oBaTeIbHOM  TUCHUIUIMHBI  «Du3ukay s
npoecCHOHANLHBIX 00pa30BaTEIBHBIX OpraHu3anuii, yreepkaeHHoi ot 30.11.2022 r. Ha 3acexanuu
CoBera 10 OLIEHKE CO/IepKaHMsI M KauecTBa MPUMEPHBIX paboyux mporpamMmm o0I11eo0pa3oBaTeIbHOIO
Y COLMATBHO-TYMaHUTAPHOTO IMKJIOB CPEIHEro MpohecCHOHaTLHOT0 00pa3oBaHus, IpoTokoa No 14,

Opranuzanusa-pa3paboTyuK:  TOCYJapCTBEHHOE  NpoQeccHOHaNIbHOE  00pa3oBaTENbHOE
yupexaenue Tynbckoii obnactu «TynbcKUil KOJUIEK CTPOUTENHCTBA U OTPACIEBBIX TEXHOJOTHIN
(manee — ['TIOY TO «TKCuOT»)

Pa3paborunku:
Kynpssuesa Onbra bopucosna, npenogasarens ['TIOY TO «TKCuOT»

Paccmorpena u omoOpeHa HHMKIOBOM METOAMYECKOM KOMHCCHEH o00I1eo0pa3oBaTeabHbIX
JUCLUIUINH, TPOTOKO0JT No oT 2023 roga.




COJAEPKAHUE

OBIIAA XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI
OBIEOBPA3OBATEJIbHOU JUCHUIIVIMHDbI

CTPYKTYPA U COAEP/KAHUE
OBIIIEOBPA30OBATEJBHOM JUCHUILJIAHBI

YCJI0BUA PEAJIMBALIMA ITPOI'PAMMBI
OBLIEOBPA30OBATEJIBHOU JUCHUIIJIMHbI

KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHUS
OBIEOBPA30BATEJILHOM INCHMIIINHBI
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1. OBIIAS XAPAKTEPUCTHKA PABOYEHN ITPOI'PAMMBI
OBHIEOBPA30OBATEJBHOU JUCIHUIIJIMHBI

1.1. ObmeobpazoBarenpHas gucHuiuiiHa «Dusukay sBIsieTcs 005S3aTeIbHONW YacThIO
00111e00pa30BaTEeILHOTO MHKJIa 00pa3oBaTeabHOM mporpaMmbl B cootBeTcTBUM ¢ PI'OC CIIO 1o
cnenuanbHocTy 08.02.13 MoHTax M 3KCIUTyaTalusi BHYTPEHHUX CAHTEXHUYECKUX YCTPOICTB,
KOH/IMIIMOHUPOBAHHUS BO3AyXa M BEHTWIALHUH, pealu3yeMold Ha 0a3e OCHOBHOTO OOIIETOo
o0OpazoBaHusl.

[Iporpamma pa3paborana Ha ocHoBaHuM TpeOoBaHuii @DI'OC cpemHero o001IeTO
0o0pa3oBaHMs C Y4ETOM IpoheccroHalbHOM HalpaBiIEHHOCTH IOJy4yaeMol crenuanbHocTtu. Ha

HN3YUCHUC NUCHUIIIINHBL «®Pu3uka» Ha 6a30BOM YPOBHEC OTBOAUTCA IIATH 3a4CTHBIX CAWHMUII.

1.2. ]_le.]]l/l U IVIAaHUPYEMBbI€ PE3yJbTaTbl 0CBOCHUA TUCHUIIJIMHDBI:

1.2.1. leau u 3aa1a4m JUCUMILIMHBI:

CogmepkaHue MporpaMMbl 00IeoOpa3oBaTeabHON aucHUIUIMHEBL (DHu3uka HampaBiIeHO Ha
JOCTHKEHHE CIEAYIONINX LeJIei:

* (opMupoBanue y oOydYarOMIMXCS YBEPEHHOCTH B ILIEHHOCTH OOpa3OBaHUs, 3HAYUMOCTHU
(GU3HYECKUX 3HAHUU IS COBPEMEHHOTO KBAJTM(DHUIIMPOBAHHOTO CHEIHAINUCTA MPU OCYIIECTBICHUN
ero npo¢eCcCUOHATIBHOM AesITeNbHOCTH;

* popMupoBaHUE €CTECTBEHHO-HAYYHON TPaMOTHOCTH;

* OBJAJEHUE CHEHU(PUUECKOH CHUCTEeMON (U3NYECKUX TMOHATHH, TEPMHUHOJIOTHEH U
CHMBOJIUKOM;

* OCBOCHHE OCHOBHBIX (DU3MYECKHX TEOPHii, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIQJICHME OCHOBHBIMM METOJaMHM HAyYHOIO MO3HAHUS MPUPOJbI, HCIOIb3YEMBIMH B
busuke (HaOIIOACHNE, ONTMCAHNUE, U3MEPEHHE, BBIBIIKEHNE TUIIOTE3, MPOBEICHNE DKCIIEPUMEHTA);

* OBJIAJICHHNE YMEHUSIMHU O0OpabaThiBaTh JaHHBIC JKCIEPUMEHTA, OOBACHITH MOJIYYCHHBIC
pe3yNnbTaThl, YCTAHABIWBATH 3aBUCHUMOCTH MeEXAy (U3MYECKMMH BETUYMHAMU B HaOIIOZaeMOM
SIBIICHUU, JICTIaTh BHIBODI;

* opMHUpOBaHUE YMEHUS pPelIaTh PU3NUECKHE 3a7a91 PA3HBIX YPOBHEH CIIOKHOCTH;

* Pa3BUTHE MMO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
mpolecce MPUOOPETEeHUs 3HAHUM C HCIONBb30BAHHEM PA3MYHBIX HMCTOYHUKOB HWHGOpMAIUU U
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJOTHUH; yMeHUH QopMyaupoBaTh ©u 00OCHOBHIBATH
COOCTBEHHYIO TIO3HWIIMIO TI0 OTHOMIICHUIO K (u3nyeckod WHGOpMAIMH, IMOTy4aeMON H3 pPa3HBIX

HCTOYHHUKOB,

* BOCITUTAHUE YyBCTBA TOPJIOCTH 32 POCCUUCKYIO GUBUUYECKYIO HAYKY.
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OcBoenue kypca O/ «®@u3nka» nmpeanosaraeT peleHne CleayIomux 3a1a:

* puoOpeTeHue 3HaHUM O (pyHIaMEHTaNbHBIX (U3UYECKUX 3aKOHAX, JIEKAIIUX B OCHOBE
COBPEMEHHOM (pu3nyeckol KapTUHBI MHUpA, NPUHLMIIOB JEHCTBUA TEXHUYECKUX YCTPOHCTB MU
IIPOM3BOJICTBEHHBIX IPOIECCOB, O HAaWOOJee BAKHBIX OTKPBHITUSAX B 001acTH (DM3MKH, OKA3aBIIMX
OIIpEEIIAONIEE BIUSIHUE HA Pa3BUTUE TEXHUKU U TEXHOJIOTUY;

* IIOHMMaHHe (U3NYECKON CYIIHOCTH SBJICHHUH, MPOSABISAIOIIMXCS HPOU3BOJICTBECHHOM
JeSITeIbHOCTH;

* OCBOCHHME CIIOCOOOB HCIOJIb30BaHUS (U3WYECKUX 3HAHWUU Ui TNPAKTUYECKHX U
npo(ecCHOHANBHBIX 3aJa4, OOBSICHEHUS SBJIICHUN IPOU3BOJCTBEHHBIX U TEXHOJIOIMUECKHUX
IPOLIECCOB, MPHUHLMIIOB B paMKax peHIeHUs HPUPOJbI, ACUCTBUS TEXHUUYECKUX IPHOOpPOB H
YCTPOMCTB, o0ecrieueHust 6€301MacHOCTH MPOU3BOACTBA U OXPaHbI IPUPOJIBL;

* popMHpOBaHUE YMEHHI pemaTh yueOHO-TIPaKTHYECKHUE 3a/1a4H (PU3HUUECKOTO CONEPKAHUS C
y4€TOM NpodecCHOHATBHON HalPaBICHHOCTH;

* MpuoOpeTeHHe OmbITa MO3HAHWS M CaMOIO3HAHMS; YMEHMH CTaBUTh 3a/aud U pelaTh
po0eMbl ¢ yu4€ToM NpodecCHOHANbHOM HalpaBIeHHOCTH;

* (opMUpOBaHME YMEHHMH HCKaTh, AaHAJIM3UPOBATh H 00padaThiBaTh (PUIUIECKYIO
uH(popMaLnio ¢ y4€ToM MpodheccnoHaTbHON HallpaBI€HHOCTH;

* I[OArOTOBKa OOYYalOIIMXCSl K YCIEUIHOMY OCBOCHHIO JMCLUUIUIMH M MOJyJeH
npo¢eCCHOHATBLHOIO LUKJIA: (POPMUPOBAHME Y HUX YMEHUN M OIBITA JEATENbHOCTH, XapaKTepHBIX
Jutst ipodeccuil / TOMKHOCTEN CIyXKallluX WM CHEeHalIbHOCTEH, MOTy4aeMbIX B PpodeccnoHalIbHbIX
00pa30oBaTeNIbHbIX OpraHU3alusIX;

* TMOArOTOBKAa K (OPMHPOBAHHIO OOHIMX KOMIIETEHIMH OyAyllero CrenuanucTa:
caM0o00pa30BaHMs, KOMMYHUKAllMM, TPOSBICHHUS  TIPa)XJTaHCKO-NIATPUOTHYECKONW  MO3MIIMH,
COTPYAHMYECTBA, MPUHATHS pEIIeHHWH B  CTAaHAAPTHOM M  HECTaHJApTHOM  CHUTYyalMsX,
POEKTUPOBAHUS, TNPOBeACHUS (U3NYECKUX U3MepeHud, d(G(GeKTUBHOrO U 0E30MacHOro
HCIIOJIb30BAHUSl PA3JIMYHBIX TEXHUYECKUX YCTPOWCTB, COONIOACHMS IMpaBWJI OXpaHbl TpyAa MpHU
pabote ¢ puznueckumu npudopamu U 000pyIOBAHUEM.

Oco6eHHOCTh (hOPMUPOBAHMSI COBOKYTHOCTH 3a]1a4 N3YUEHUs (PU3UKHU JIJIsl CHCTEMBI CPETHETr0
npoheccuoHaNbHOr0 00pa30BaHusl 3aKIII0YaeTCsl B HEOOXOUMOCTH pealu3alii NpoeccuoHaIbHON
HalpaBIEHHOCTH pEIIaeMbIX 3a7ad, yd€Ta OCOOEHHOCTEH cdepbl OeITeNbHOCTH OyAyIIHX

CIICIaJIrucCTOB.



B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYAIOLIHICS A0IZKeH 3HATh:

* CMBbICA MOHATUH: (U3MYECKOe sBJIEHHE, THUIIOTE3a, 3aKOH, TEOpHUs, BEIECTBO,
B3aUMOJICICTBHE, JIEKTPOMArHUTHOE IOJI€, BOJHA, (DOTOH, aTOM, aTOMHOE SAPO, MOHU3HUPYIOLIUE
U3ITyYEHUS;

* CMBICT (PU3UYECKUX BEJIMYMH: CKOPOCTh, YCKOpPEHHME, Macca, Cuja, UMIYJIbC, padoTa,
MEXaHUYEeCKasi SHEpPrus, BHYTPEHHsISI SHEPrusi, abCOJIIOTHAs TeMIeparypa, CPeIHssl KHHeTHYecKas
SHEPrus 4acTUL[ BEIIECTBA, KOJIMYECTBO TEIIOTHI, JIEMEHTAPHbIN 3JIEKTPUUYECKUN 3apsif;

* CMBICHT (PU3UYECKUX 3aKOHOB KJIACCHUYECKOW MEXaHUKH, BCEMUPHOTO TATOTEHHSI, COXPAHEHHS
SHEPruM, UMILYJIbCA MU DJEKTPUUYECKOIrO 3apsja, TEPMOJMHAMUKH, 3JIEKTPOMArHUTHOM HHIYKLUH,
dotoapdekra;

* BKJIa/I POCCUHCKUX U 3apyOeXHbIX YUEHBIX, OKa3aBIIMX HauOOJblIee BIUSIHUE HA pa3BUTHE
buzuky;

B pe3ynbrare ocBOE€HUS AUCUUILIMHBI O0yUYaIOLIUIICS 10JIKEH YMeTh:

* IPOBO/IUTH HAOJIIO/ICHHS, TUIAHUPOBATh U BBIIIOJIHATH SKCIIEPUMEHTHI,

* BBIJIBUTATh TMIIOTE3bI U CTPOUTH MOJIENH,

* IPUMEHSATH MOJIyYeHHBIC 3HAHUS 10 (U3UKE 51 OOBSCHEHHS Pa3HOOOPA3HBIX (PU3UIECKUX
SIBIICHUI W CBOMCTB BEILIECTB;

* IPaKTUYECKHU UCIOIb30BATh (PU3NUYECKHUE 3HAHMS;

* OIICHHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAyYHOU HH(POpMALINY;

* HCIOJIb30BaTh MPUOOPETEHHBbIE 3HAHMSI W YMEHHUS Ul pEIIeHUs NPaKTHYECKUX 3ajad
MOBCETHEBHOM KU3HM, oOOecreueHus: Oe30MacHOCTH COOCTBEHHOM JKM3HM, PaIlMOHAIBHOTO
IIPUPOIONOIB30BAaHUS U OXPaHbl OKPYXKAKOUIEH CPENbI.

* OIUCHIBATh U OOBSCHATH (PM3NUYECKHE SIBJICHHUS U CBOIMCTBA TEJ: CBOWCTBA I'a30B, XKHUIKOCTEH
U TBEpIAbIX TeN; D3JIEKTPOMAarHUTHYK0 HWHAYKIHIO, PAcIpOCTPAHEHUE HIIEKTPOMATHUTHBIX BOJIH;
BOJIHOBBIE CBOMCTBA CBETA; U3JIy4€HUE U MOIJIOIIEHHE cBeTa aToMOM; (hoTodhdexT;

* OTJIMYATh TUIIOTE3bI OT HAYUHBIX TEOPUH;

* JIe1aTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTAIbHBIX IaHHBIX;

* NPUBOAUTH TPHMEPHI, IMOKA3bIBAIOLINE, YTO: HAOIIOAEHUS M DKCIEPUMEHT SBISIOTCS
OCHOBOM ISl BBIABM)KEHUS TMIIOTE3 M TEOpPHUH, MO3BOJISIIOT MPOBEPUTH UCTUHHOCTH TEOPETHUYECKHUX
BBIBOJIOB; (U3MYECKass TEOpHUS JAaeT BO3MOKHOCTb OOBSICHITH W3BECTHBIE SIBICHHSI NPUPOIBI U
Hay4HbIe (DaKThl, IPECKa3bIBATh €Il[¢ HEN3BECTHBIC SIBICHUS;

* NPUBOJIUTH MPUMEPHl MPAKTUYECKOTO HCIOIb30BaHUS (U3NYECKUX 3HAHMIA: 3aKOHOB
MEXAHUKH, TEPMOJUHAMMKM M  DJJCKTPOJMHAMHMKH B  DHEPIEeTUKE;  Pa3JIMYHBIX  BHJOB
JIEKTPOMArHUTHBIX M3Iy4E€HUH Ul Pa3BUTHUA PAaIUO M TEJIEKOMMYHHUKAIMM, KBAaHTOBOM (DM3MKU B

CO3aHMHU AJIEPHOIN SHEPIEeTUKH, J1a3EPOB;



¢ BOCIIpUHHMATb W Ha OCHOBC IIOJIYYCHHBIX 3HAaHUM CaMOCTOSTEIbHO OLCHUBATH
uHpopMmaruio, coaepxairyrocs B coodierussx CMU, MHTepHeTe, HaydHO-TIOMYJIAPHBIX CTAThSX.

* IPUMECHSATH MMOJyYCHHBIC 3HAHUS VIS pelieHus GU3NUSCKHX 3a/1ay;

* OMpENeNSITh XapakTep GU3MUECKOTO mporiecca mo rpaduky, Tabmuie, popmyne;

*  U3MEpATh psiA (PU3MYECKHX BEIMYHH, MPEJICTABIAS PE3yNbTaThl U3MEPEHUH C YUETOM HX

MOrPEITHOCTEH.



1.2.2. Ilnanupyemble pe3yabTaTbl 0CBOEHHs 00111e00pa3oBaTeIbHOM TUCHUILIHHBI B c00TBeTcTBUM ¢ PI'OC CIIO u na ochoe ®I'OC COO

Konx v HaumenoBanue ¢opMupyemMbIX
KOMIIeTeHIH I

IInanmpyemsblie pe3ybTaThbl 0CBOCHHS
JAHCHMILTHHBI

Oowmme

JAucnunjanHapHbie

OK 01 Beibupats criocoObl penieHus
3a1a4 mpoecCHOHATBHOM AeATETbHOCTH
NPUMEHHUTENIFHO K Pa3IHIHbIM
KOHTEKCTaM

B yacT TPyA0BOT0 BOCHIMTAHUA:

- TOTOBHOCTH K TPY/y, OCO3HaHWE IIEHHOCTH MacTEepPCTBa,
TPpYyIOII00He;

- TOTOBHOCTb K aKTHBHOM JACATEIHHOCTH
TEXHOJIOTUYECKOHN U COLIMAIbHOM HAIIPaBJIEHHOCTH,
CMOCOOHOCTHh HHUITUUPOBATh, TUTAHUPOBATH U
CaMOCTOSITEIIEHO BBITMOJHATEH TAKYIO ACSITEIBHOCTS;

- IHTEPEC K PA3InYHBIM cepaM npodeccruoHaTbHON
NeATCITLHOCTH,

OBJj1ajleHUe YHMBEPCAJIbHBIMU Y4eOHbIMH
MO3HABATEJIbLHBIMH JeHCTBHAMM:

a) 0a30Bble JIOTHYECKHeE AeHCTBUS:

- CAMOCTOSTENHHO (DOPMYIIMPOBAThH M aKTYaIM3UPOBATH
po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;
-yCTaHaBJIUBAaTh CYIIECTBEHHBINA IPU3HAK MJIU OCHOBAHUS
JUTSL CpaBHEeHHMSI, Kiaccu(pukanuy U 0000IeHus;

- OTIPEACIIATH 1IeNN IeATEINBHOCTH, 33]]aBaTh MapaMeTPhl U
KPUTEPUH UX JOCTHIKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTHU U MIPOTUBOPEUHS B
paccMaTpuBaeMbIX SBICHUIX;

- BHOCUTb KOPPEKTHUBBI B JICATEJILHOCTD, OLICHUBATh
COOTBETCTBHE PE3yIbTATOB IIEJISIM, OIICHUBATH PUCKH
MTOCJICICTBUH JCATEIBHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIIIJICHUE IIPU PELICHUH
YKU3HEHHBIX MPOOIeM

0) 0azoBbIe HcCCIEI0BATEILCKUE € CTBUA:

- BIIQJICTh HABBIKAMH YUEOHO-HCCIIEI0BATEILCKOM 1
MIPOEKTHOM JESTEILHOCTH, HABBIKAMH pa3peICHHUS
npobiem;

BEISBIISITh TPUYUHHO-CIICACTBEHHBIC CBS3H U
aKTyaJIU3UpOBaTh 3a7a49y, BEIJIBUTATh THIIOTE3Y €€
peIICHMS;

c(hopMHpOBaTh MPEACTABICHHUS O POJIN U MecTe (PU3UKU
aCTPOHOMUU B COBPEMEHHON HAYYHOU KapTHHE MHpA, O
cucteMoo0pa3yromeit poli GU3NKA B Pa3BUTHU
C€CTCCTBCHHBIX HAYK, TCXHUKU U COBPEMCHHBIX
TEXHOJIOTH, O BKJIaJle POCCHUCKUX U 3apyOeKHBIX
YUeHBIX-(DU3UKOB B Pa3BUTHE HAYKU; TOHUMaHHUE
(PM3UYECKOM CYITHOCTH HAOIIOIaEMBIX SIBJICHUH
MHUKPOMHpA, MAaKPOMHpPa U METraMUpa; TOHUMaHUE POJIH
aCTPOHOMUH B IPAKTUUECKON AEATEILHOCTH YEJIOBEKA U
JaJIbHEHMIIIeM HayYHO-TEXHHYECKOM Pa3BUTHH, POJIH
¢u3uku B GopMUpOBaHUH KPYTro3opa 1 (HyHKIHOHATBHON
TPaMOTHOCTH YeJIOBEKa JUIsl PELICHHUS PAKTHYECKUX
3ajay;

- ¢(hopMUPOBATH YMEHUS pellaTh pacueTHHIC 3a1a4H C
SIBHO 33JIJaHHOM (PU3NUECKON MOJICNBIO, HCTIONB3YS
(u3nUecKue 3aKOHbI ¥ IPUHIIMIIBL, HA OCHOBE aHAN3a
YCIIOBHS 33/1a4M BEIOUPATh (PU3NUECKYIO MOJIEIb,
BBLIICJIATH (PU3HYECKHE BETUUUHBI H (DOPMYIIHI,
HEOOXOIUMBIE IS €€ PELICHUs], TPOBOJUTH PACUETHI U
OLIEHUBATH PEATBHOCTH MOMYYEHHOTO 3HAUCHHS
q)HSH‘ICCKOﬁ BCJIMYMHBI; p€IIaTh KAYCCTBCHHBIC 3a1a4H,
BBICTPaNBas JOTHYECKU HEIIPOTUBOPEUHBYIO LIETIOYKY
paccyxaeHuil ¢ oropoi Ha N3y4eHHbIE 3aKOHBI,
3aKOHOMCEPHOCTHU U (1)I/I3I/I‘IeCKI/Ie SIBJICHUSA,

- BJIaJA€Th OCHOBOIIOJIararominmMun q)HSI/I‘IeCKI/IMI/I IIOHATHUAMU
1 BeJTMYMHAMU, XapaKTepU3YIOUIMMHU U3UUECKHIEe
MPOIECCH (CBA3aHHBIMU C MEXaHUYECKUM JIBHKEHUEM,
B3aI/IMOJIeI>'ICTBPIeM TCJI, MCXaHNYCCKNMHU KOJIEOQHUSIMU U
BOJIHAMM; aTOMHO-MOJICKYJISIPHBIM CTPOSHHEM BEIECTBA,
TEIUIOBBIMH MTPOLIECCAMM;

JIEKTPUIECKUM U MAarHUTHBIM IOJISIMU, SIEKTPUYECKUM
TOKOM, JIEKTPOMAarHUTHBIMU KOJI€0aHUAMU U BOJHAMU;
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HaXOAUTh apTyMEHTHI JJIs1 JOKa3aTENbCTBA CBOUX
YTBEPKIICHUM, 3a1aBaTh IApaMETPbl U KPUTEPUU
peLIeHuUS;

- AHAJIM3UPOBATH MOJYUYEHHBIE B XOJI€ PEUIEHUS 3a0a4u
pe3ynbTaThl, KPUTUUECKU OLIEHUBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

- YMETb IEPEHOCUTH 3HAHUS B MIO3HABATEIbHYIO U
MPAKTHYECKYIO O0JIACTH KU3HEACSITEIFHOCTH;

- YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX NPEAMETHBIX
obuacreii;

- BBIJIBUTATh HOBBIC UJCH, NIPEJIaraTh OpUTHHAILHEIC
MOAXOMABI U PELICHUS;

- CIOCOOHOCTE MX HCIIOJIL30BAHUS B IO3HABATEILHON U
COLMAIIBHOW MPAKTHUKE.

ONTUYECKUMH SIBIIEHUSIMU;, KBAHTOBBIMU SIBIEHHUSIMH,
CTPOCHHEM aToOMa M aTOMHOTO SIApa, PaTHOaKTHBHOCTRIO);
BJIAJICHUE OCHOBOMOJIATAIOIIIMMH ACTPOHOMHUYECKUMHU
MOHSTUSIMU, TIO3BOJIAIOIIMMH XapaKTEPU30BaTh IIPOLIECCHI,
MIPOMCXOISIINE Ha 3Be3/aX, B 3BE3JHBIX CUCTEMaX, B
MEXTTaKTHIEeCKOU Cpelie; IBIKEHNE HeOSCHBIX Tel,
ABOJIIOLIMIO 3Be3]1 U Beenennoi;

- BJIAJICTh 3aKOHOMEPHOCTSIMH, 3aKOHAMH H TCOPHUSIMH
(3akoH BcemupHoro Tsarotenus, |, 11 u 111 3axonb
HrroToHa, 3aK0H cOXpaHEHUsI MEXaHNYEeCKOM SHEPTHUU,
3aKOH COXPaHECHUS UMITYJIbCA, IIPUHITUIT CYTIEPIIO3ULIAN
CHJI, TPUHIIUT PABHOTIPABHOCTH HHEPINAIBHBIX CHCTEM
0TCYETa; MOJICKYJISIPHO-KHHETHUECKYIO TEOPHIO CTPOCHUS
BEILIECTBA, TA30BBIC 3aKOHBI, ICPBBINA 3aKOH
TEPMOJMHAMHKH; 3aKOH COXPAHEHUS dIIEKTPHIECKOTO
3apsana, 3akoH Kynona, 3akon Oma 15 yyacTKa Leny,
3axk0oH OMa 17151 TIOJTHOM 3JIEKTPUIECKOM 1eTH, 3aKOH
Jxoyns - Jlenna, 3aK0H 3JI€KTPOMAarHUTHON MHAYKLIUH,
3aKOH COXPaHEHUs SHEPTUH, 3aKOH MPSIMOJIHHEHHOTO
pacrpocTpaHEHHS CBETA, 3aKOH OTPAKCHUS CBETA, 3aKOH
MIPEIOMJICHUS CBETA; 3aKOH COXPAaHEHUS YHEPTUH, 3aKOH
COXpaHEHUS UMITYJIbCa, 3aKOH COXPaHEHHS
AIEKTPUUECKOTO 3aps/ia, 3aKOH COXpaHEHHUSI MaCCOBOTO
YHuCIIa, MOCTyIaThl bopa, 3aK0H pagnoakTUBHOTO pacmaja);
YBEPEHHOE HCITOJIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEN
Mpu aHaM3e (PU3MUECKUX SBICHUI U TIPOIECCOB.




OK 02 Mcnonb30BaTh COBpeMEHHbIE
CpeICTBa IONCKA, aHAIN3A U
WHTEpIpeTauul HHPOPMALINH, 1
WHPOPMALMOHHBIE TEXHOJIOTHH IS
BBITIOJTHEHHMS 33129 TPOEeCCHOHATBHON
IEATeTLHOCTH

B o01acTH IEHHOCTH HAYYHOI'0 NO3HAHMS:

- c(hopMHPOBAaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ 1 00IIeCTBEHHOH MPaKTHUKH, OCHOBAaHHOTO Ha
JIMAJIoTe KyJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B TIOJIUKYJIbTYPHOM MHUDE;

- COBEpPILECHCTBOBAHUE S3BIKOBOM M YUTATEIBCKON
KyJBTYPBI KaK CPE/ICTBA B3aMMOICHCTBUS MEXIY
JFOIBMH ¥ IO3HAHUS MUPA;

- OCO3HAHHUE IEHHOCTH HAYYHOU JIeSITeNbHOCTH,
TOTOBHOCTB OCYHIECTBIISITH IPOEKTHYIO U
HCCIIEIOBATEIBCKYIO IESITEIbHOCTh HHANBUIYAIEHO U B
rpyle;

OgiiaieHHe yHMBEPCAIBLHBIMH Y4eOHbIMH
M03HABATEJIbHBIMH 1eHCTBUAMM:

B) padoTa ¢ uadopmanmueii:

- BJIaJICTh HAaBBIKAMH MTOTYyYCHHUS] HHOOPMAILIUHU W3
MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSTEIIEHO
OCYIIECTBIISTH TIOMCK, aHAIIM3, CHCTEMAaTHU3AIHIO 1
UHTEpIpETaIio HHYOPMAIIMU PA3TUYHBIX BHIOB H
(hopM npeICTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (popmaTax ¢ y4eTom
Ha3zHaueHHs UHQOPMAIIH U [IEIeBOH ayTUTOPUH,
BBIOMpAst ONTHMANBHYIO (hOPMY MPEICTaBICHHUS U
BU3YyaJIU3alINY;

- OLICHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTD
WHOPMAITUH, €€ COOTBETCTBHE MPABOBBIM U MOPATEHO-
THYECKHM HOpMaM;

- MICTIOJIB30BaTh CPECTBA HH(POPMAIIMOHHBIX H
KOMMYHHKAIIUOHHBIX TEXHOJIOTHIA B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3aI[HOHHBIX
3a1a4 ¢ coOmoIeHreM TpeOOBaHUI SPrOHOMUKH,
TEXHUKHU 0€30MacHOCTH, TUTUEHBI, PECypcocOepexeHus,
MPABOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHO
0e30IMacHOCTH;

- BJI/ICTh HABBIKAMU PACIIO3HABAHUS U 3aIINATHI
uHpopMaIuH, HHGOPMAITHOHHON 0€30MaCHOCTH
JUYHOCTH.

-YME€Th YUUTHIBATH TPAHUIIBI TIPUMEHEHUS U3yUYEHHBIX
(m3HYIeCKUX MOJIeNel: MaTepHaTbHAS TOUKA,
MHEpLYaNIbHas CUCTEMA OTCUETA, UACATIbHBIN ra3;

MOJIETH CTPOEHUS ra30B, KUAKOCTEH U TBEPJIIX Tel,
TOUYEYHBIHN JIEKTPUUECKUN 3apsi, siAepHas MOAENIb aToMa,
HYKJIOHHasI MOJIETTh aTOMHOTO SiZIpa TIPY PeIIeHAN
¢dusnueckux 3agay.




OK 03 IlnanupoBaTh U peau30BbIBATH
cobcTBeHHOE TIpoheccHoHANBHOE U
JMYHOCTHOE pa3BUTHE,
MPeINPUHUMATEIBCKYIO 1ESITETLHOCTD B
mpodeccuoHaIbHOM chepe,
WCTIOJIb30BaTh 3HAHUS TT0 (PUHAHCOBOM
TPaMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX
CUTYaIUSIX

B 00.1acTH 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

- ¢(hopMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMUS,
3TUYECKOT0 IIOBEICHHS;

- CHOCOOHOCTP OLIEHUBATH CUTYAIMIO U TPUHUMATh
OCO3HAHHBIE PELICHHUS], OPUEHTHUPYSICh HA MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U LIECHHOCTH;

- OCO3HAHUE JIMYHOTO BKJIaJa B IIOCTPOCHHUE YCTOMUUBOIO
Oymy1ero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTEISIM U
(Wnu) IpYTUM 4YJI€HAM CEMBH, CO3JJaHHIO0 CEMbH Ha
OCHOBE OCO3HAHHOI'O MIPUHATHA LIECHHOCTEN CEMENHOMN
JKU3HU B COOTBETCTBUU C TPAOULUSAMU HapoJaoB Poccuu;

OBnageHHne yHUBEPCATbHBIMHU PeryJIATHBHBIMU
AeHCTBUSAMM:

a) cCaMOOPraHU3aLUs:

- CAMOCTOSITENIFHO OCYIIECTBIIATH T03HABATENBHYIO
JeSITeIbHOCTD, BBISIBIISATH IPOOJIEMBI, CTABUTH U
¢dbopMynupoBaTh COOCTBEHHBIE 3aaUH B
00pa3oBaTeNbHON JNEesITeNbHOCTH 1 )KU3HEHHBIX
CUTYaIusX;

- CAaMOCTOSITEJILHO COCTABJIATh IUIaH PELICHHUs IPOOIEMbI
C Y4E€TOM MUMEIOIIHIXCSI PECYPCOB, COOCTBEHHBIX
BO3MOYHOCTEN M NPEATIOYTEHUH;

- JaBaTh OLICHKY HOBBIM CUTYallHsIM;

Croco0CTBOBaTh (YOPMHUPOBAHUIO U TPOSIBICHHUIO
IIMPOKOH SPYAULIMU B PA3HBIX 00JIaCTAX 3HAHHMA,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa3oBaTeNbHBIH 1
KyJIbTYpHBIM YpPOBEHb;

0) CAMOKOHTPOJIb:

WCIIOTIb30BaTh MPUEMBI pe(hIeKCHH IS OIICHKH
CHUTYyallH, BEIOOpa BEPHOTO PELICHNS;

-YMETH OLIEHUBATh PUCKU M CBOEBPEMEHHO TPUHUMATh
pEIIeHus 0 UX CHIDKEHUIO;

B) IMOLUMOHAJIbHbIA MHTEJJIEKT, NPeAnoJiarauuii
chopMHUPOBAHHOCTD:

BHYTPEHHEW MOTUBALIUM, BKIIIOYAIOIIEN CTPEMIIEHHE K
JOCTIIKECHHIO LIEH U YCIIEXY, ONTHMHU3M,
WMHUIMATHBHOCTh, YMEHUE IEHCTBOBATh, HCXOAS U3

BJIaJIeTh OCHOBHBIMH METOJIaMH HAYYHOTO MO3HAHUS,
WCTIONB3YEMBIMU B (PU3UKE: TIPOBOIUTH MPSIMBIC U
KOCBEHHBIC M3MEPEHUS PU3NUSCKUX BETUYNH, BEIOUpast
ONTUMAJIBHBII CIIOCO0 U3MEPEHUS U UCTIONB3YSI
HU3BECTHBIE METO/IbI OIIEHKH MOTPENTHOCTEN U3MEPEHUH,
MTPOBO/INTH UCCIIE0OBAaHNE 3aBUCUMOCTEH (pr3muecknx
BEJIMYHH C HCHOJIH30BaHMEM NPSMBIX U3MEPEHUH,
OOBSCHATH TIONYYEHHBIE PE3YIIbTATHI, UCIIONB3YS
(m3nYecKue TeOprH, 3aKOHBI U TIOHATHS, U JIENIaTh
BBIBOZIBI; COOJIOIATh MTpaBuiia 6€30MacHOroO Tpya MpH
MPOBENECHIH UCCIICIOBAaHUH B paMKax yueOHOrO
SKCIIEPUMEHTA B YIeOHO-HCCIIeI0BATENECKOM
JIESTETHLHOCTH C UCTIONB30BaHUEM IIU(DPOBBIX
HU3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpHOTO
obopymoBaHus; CYOPMUPOBAHHOCTH MIPEICTABICHUN O
METO/IaX MONyYeHHs HAyIHBIX aCTPOHOMHYECKUX 3HAHUN
- oBNaIeTh (CHOPMHUPOBATH MPECTABICHUS ) IPaBUIIAMH
3anucu GuU3nIeckux GopMyI perbeHO-TOUeTHOH
cuctembl o0o3HaueHuit JI. bpaiins (s criensix u
C1a00BUAAIIUX O0YUAIOIIMXCS ).




CBOHX BO3MOXHOCTEH;

- DMIIATUH, BKJIIOYAIOMIEH CITOCOOHOCTh TOHUMATh
SMOLMOHATIEHOE COCTOSIHUE JIPYTUX, YIUTHIBATH €O PU
OCYILIECTBIICHUH KOMMYHHUKAIIHHU, CIIOCOOHOCTH K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH
BBICTPanBaTh OTHOLICHHUS C APYTUMH JTIObMH,
3a00TUTHCS, IPOSIBISITE HHTEPEC U pa3peraTh
KOH()JIHKTBHI.




OK 04 D¢ddextuBHO
B3aNMO/ICHCTBOBaTbH pabOTATh B
KOJIJICKTHBE U KOMaH/Ie

- TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTU U
CaMOOMPE/ICIICHUIO; -OBJIaJICHUC HABBIKAMU Y4eOHO-
HCCIIEIOBATENILCKOM, IPOEKTHOM U COL[MAIbHOM
JIeATCILHOCTH;

OBJj1aieHUe YHHBEPCAIbHBIMU KOMMYHHUKATHBHBIMU
JAeldCTBUSAAMMU:

0) coBMeCcTHAasA 1eATEeIbHOCTD:

- IOHUMATh U UCIOJIb30BATh IPEUMYILECTBA KOMAHIHON
Y MHIWBHUIYAIBHON paOOTHI;

- HpI/IHI/IMaTB el COBMCCTHOI\/'I JCATCIBHOCTH,
OpPraHU30BBIBATh U KOOPAUHUPOBATH JEHCTBUSA IO €€
JIOCTH>KEHHIO: COCTABIIATH IUIAH JEHCTBUN, PACIIPENEIIATh
POJIH C YY€TOM MHEHHUI yUaCTHUKOB 00CYK/IaTh
pe3yIbTaThl COBMECTHOU paOOTHI;

- KOOPJMHHUPOBATH U BBHITIOIHATH PA0OTY B YCIOBUSIX
peaIbHOT0, BUPTYAIBHOTO M KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS;

- OCYILECTBIIATH TO3UTUBHOE CTPATETHUECKOE MOBECHUE
B paSJII/I‘IHI)IX CI/ITya]_[I/ISIX, HpOHBJ’IHTB TBOp‘ICCTBO 158
BOOOpaKeHHE, OBITh HHUITUATHBHBIM

OBnajeHne yHUBEpPCATbHBIMHU PeryJIATHBHBIMU
JAeHCTBUSIMHU:

I) NpuHsATHE ce0sl U APYrUX JIOJCH:

- IPUHUMATh MOTHUBBI U apTYMEHTBI APYTUX JIOAEH pH
aHaJIN3€e Pe3yJIbTaTOB ACATEIHHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX JIIOAEH Ha
OIINOKY;

pa3BUBaTh CIOCOOHOCTh MTOHUMATh MHP C MTO3UIIH
JIPYTOTO YeJIOBeKa.

OBJIAJICTh YMEHHSIMH PabOTaTh B TPYIIIE C BHIIOJTHECHHEM
Pa3IUYHBIX COIMATBHBIX POJICH, IIIAHUPOBATH PAdOTY
TPYIIIBL, PaIMOHAIBHO PACTIPEACIIATh NCATEIBHOCTD B
HECTaHJIaPTHBIX CUTYAIlVsIX, aJICKBATHO OIICHUBATH BKJIA]I
KaXJIOTO U3 YYaCTHHKOB TPYIIEI B pelICHNE
paccMaTpuBacMOM MPOOIIEMBI.




OK 05 OcymiecTBasTh YCTHYIO U
MHACbMEHHYI0 KOMMYHUKALIMIO Ha
roCyJ1apCTBEHHOM s3bIke Poccuiickoi
denepanuy ¢ y4eTOM OCOOCHHOCTEH
COLIMAJIBHOTO U KYJbTYPHOTO KOHTEKCTA

B o0s1acTH 3cTeTHYECKOT0 BOCIUTAHUS:

- 3CTETHYECKOE OTHOIIICHUE K MUPY, BKITFOUAs CTETHKY
HAy4YHOT'O TBOPYECTBA, IPUCYIIETO (PU3NICCKON HAYKE;
- CIIOCOOHOCTH BOCITPHHUMATH PA3THYHBIC BUIBI
WCKYCCTBa, TPAUIIH U TBOPUECTBO CBOETO M JPYTHUX
HapOOB, OLIYIIaTh SMOIMOHAIFHOE BO3JICHCTBIE
HCKYCCTBA,

- yOeXIEHHOCTh B 3HAYMMOCTH TSI TUYHOCTH U
o0I1ecTBa OTEYECTBEHHOTO U MUPOBOTO HCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAJAUIINI U HAPOTHOTO
TBOPYECTBA;

TOTOBHOCTB K CAMOBEIP2YKEHHIO B Pa3HBIX BHUIAX
HCKYCCTBa, CTPEMIICHUE MIPOSBIIATH Ka4eCTBa
TBOPYECKOM JINYHOCTH;

OBiajgeHue yHUBEPCATbHBIMU KOMMYHUKATHBHBIMHU
AeHCTBUSAMM:

a) o0meHue:

- OCYIIECTBISITh KOMMYHHKAIH BO BCeX cepax KU3HU;
- pacro3HaBaTh HeBepOAIbHBIE CPEICTBA OOIIEHUS,
MMOHUMAaTh 3HAYCHUE COLUATBHBIX 3HAKOB, PAaCIO3HABATh
MPEINOCHUIKY KOH(MIMKTHBIX CUTYAIlUN M CMATYATh
KOH(JIUKTHI;

- Pa3BEpHYTO U JOTUYHO U3JIaraTh CBOIO TOUKY 3PECHISI C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEIICTB.

YMETb pacro3HaBaTh (GU3MICCKUEC SBICHHS (IIPOLIECCHI) U
OOBSACHSTH HX HA OCHOBE N3yYECHHBIX 3aKOHOB!
paBHOMEpPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE
JBIKEHUE, CBOOOAHOE MaieHue Tell, ABIKEHHE TI0
OKPY’KHOCTH, HHEPIIHS, B3aHMOACHCTBHUE Tel,
KosebaTenbHOe IBIDKCHUE, PE30HAHC, BOITHOBOE
nBwxkeHue; auddysus, OpoyHOBCKOE ABHKECHHE,
CTPOCHHME KXUIKOCTEH W TBEPIBIX TEJ, H3MEHEHHE 00beMa
TeJI MPU HarpeBaHWM (OXJIKIESHUH), TETTIOBOE
paBHOBecHe, HCTIapeHHe, KOHACHC CAIINs, TJIaBIICHHE,
KpHUCTaIIM3alsl, KUIIEHHE, BIAYKHOCTh BO3yXa, CBI3b
CpeiHel KHHETHYECKOW SHEPTUH TETIIOBOTO IBIKCHUS
MOJIEKYJ ¢ aDCOTIOTHOM TeMIIepaTypoi, MOBHIIICHHE
JIaBJICHUSI T'a3a MPU €ro HarpeBaHUuM B 3aKPBHITOM COCYJIE,
CBSI3b MEXKY ITapaMeTpaMy COCTOSHHSA Ta3a B
M30IIpoLIeccax; IEKTPHU3ALNS T, B3aUMOACHCTBUE
3apsiI0B, HArpeBaHUE MPOBOJAHUKA C TOKOM,
B3aMMO/ICHCTBHE MarHUTOB, DJIEKTPOMArHUTHAS
MHIYKIWS, 1eHCTBIE MarHUTHOTO TI0JISl HA TIPOBOHUK C
TOKOM M JIBIDKYIIHUIICS 3apsi]l, SIEKTPOMAarHUTHbIC
KOJICOAHUS M BOJHBI, IPSIMOJTMHEHHOE pacTIpOCTpaHEHHE
CBeTa, OTpaKeHHeE, IIpeioMIIeHe, HHTepdepeHnus,
JTUQPaKIUs 1 TONSIPU3AIINS CBETa, JUCIIEPCHUS CBETa,
(dotosnexkTpuueckuii 3pPeKT, CBETOBOE aBICHHE,
BO3HUKHOBEHHUE JIMHEHYATOrO CIIEKTPa aTOMa BOIOPO/A,
€CTECTBEHHAs U HCKYCCTBEHHAs PaJHOaKTUBHOCTb.




OK 07 CopnelicTBOBaTh COXpaHEHHUIO
OKpY Karollen cpelibl,
pecypcocOepekeHII0, TIPUMEHSTh
3HaHUsI 00 U3MEHEHUH KITUMaTa,
MIPUHIIUIIEI OEPEXITHBOTO IPOU3BOICTBA,
3(hPeKTHBHO AEHCTBOBATH B
Ype3BbIYAHBIX CUTYALHIX

B 06s1acTH 3K0T0rMYeCcKOro BOCIINTAHMSA:

- ¢(hOpMHPOBAHHOCTD HKOJIIOTUIECKON KYIbTYPHI,
MMOHMMaHUE BJIHUSHUSA COLUANBHO-3KOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE NPUPOJHON U COLIUAIBHOMN
Cpellbl, 0OCO3HAHUE TII00aTHHOTO XapaKTepa
AKOJIOTHIECKUX MPOOIeM;

- IJJAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUI B
OKpY’Karolllel cpesie Ha OCHOBE 3HAHMSI LieJIeH
YCTOMUYMBOIO Pa3BUTUS YEIOBEUECTBA;

AKTUBHOE HEIIPUSATUE NEUCTBUM, IPUHOCSIINX BPEX
OKpYXKalollIel cpenie;

- YMEHHE TIPOTHO3UPOBATH HEOIArompusITHHIE
9KOJIOTHYECKHE MOCIEACTBUS PEAIPUHUMAEMBIX
JIEHCTBUM, IPENOTBPAILATD UX;

- pacLIMpEHUE ONbITA ACSTEIBHOCTU HKOJIOTHUECKOU
HaIPaBIEHHOCTH HA OCHOBE 3HAHMUU 1O (hH3HKeE.

- ¢(hopMHUPOBATH YMEHUS PUMEHSTh MOTYYCHHBIC 3HAHUS
JUTsL OOBSICHEHUS YCIIOBUH MPOTEKaHUS (PU3UIECKUX
SIBIICHUH B IPUPOJIC U JIJISl IPUHITHS TPAKTHUECKUX
pEIICHUH B IOBCEAHEBHOM JKU3HU I 00SCIICUEHUS
0e30macHOCTH TP OOpPAIEHHUH C OBITOBBIMH ITPHOOPAMH
U TEXHHYECKHMU YCTPOUCTBAMH, COXPAHEHHUS 37I0POBBSI U
COOJIIOICHUS HOPM 3KOJIOTHUECKOTO IMOBEACHHUS B
OKpY’KalolleH cpelie; MOHNMaHue HeOOXOAMMOCTH
MPUMEHEHUS TOCTYKECHUH (GDU3UKU U TEXHOIOTUH JUTs
PaLMOHATIBHOTO MPUPOAOTIONb30BAHHS.

1K 1.1 BeIDOJHATE HOATOTOBUTEILHEIE
(paboTHI IPU MOHTAXKE CUCTEM OTOILJICHUS,
BOJIOCHAOKEHUS, KAaHAIM3AIUU U
BOJOCTOKOB

-BJIa/IETh HABBIKAMU TOy4YeHHUS HHPOPMALIH U3
VMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTENILHO OCYIIECTBIISTh
MOWCK, aHAJIN3, CUCTEMATU3ALIMIO U HHTEPIPETAIINIO
MH(QOPMAaLK Pa3TUYHBIX BUAOB U (HOPM MPEICTaBICHUS

-BJIa/IETh OCHOBOIIOJIAralouMy (YU3NIECKUMH MTOHATHUSIMH U
BEIIMYMHAMHE, XapaKTePH3YIOMIMMH (pr3ndecKre MpoIecChl

I1IK 2.1 BuIoaHsATh TOATOTOBUTENLHEIE
paboThI TP MOHTAXKE CHCTEM BEHTHIISITIHI
KOHJAMIIMOHUPOBAHUS BO31yXa

- YMCTb H%IIZGHOCI/ITL 3HaHMs B ITIO3HABATCJIBHYIO U

- YMCThb HeggHOCI/ITB 3HAaHHWA B IIO3HABATCIILHYIO U ITPAK]
MPAKTHHICCKYIO JIACTHU XKUBHCACATCIIbHOCTH,
L 00JIACTH KU3HCIACATCIIBHOCTH,
- YMETH I/IHTCIEI/IPOB b 3HAHUA 13 Pa3HBIX IIPCIMCTHBIX
06.]'[3()-’1%%1‘['6’1“]) HTCrpupoOBaTh 3HAHWA U3 PA3HBIX NPCAMCTHBIY

- BL%BHraTL HOBBIE MU néa%gl;naram OpPHUTHHAJIbHBIE TI)
- BBIIBUTdTh HOBBIEC UJEH, [IPEIATdTh OPUTHHAJIbHbIE

gemeHI/m

MOIXOJIBI M PENTCHHS, .

- %1 COOHOCTE UX MCIOJIL30BAHU B II03HABATEILHON 1
- CIIOCOOHOCTh MX MCITOJIb30BAHUS B IT03HABATEIbHOU U

é'IJ_PaKTl/IKe .
CONHAJIbHOU IMPAKTHUKCE.

-YMCTH paClio3HaBar
HCCK
OOBACHS

b (PUBHUYECKUE SIBICHU ([/%poueccné) 51
-yMETh PACIIO3HABAThH MUECKUE SABJIEH
Th X Ha OCH ése W3YYEHHBIX 3aKOHOB

OOBSCHSTh MX Ha OCHOBE U3yYCHHBIX 33K
( oOacTei;

OJIXOIBI K

COIIMAJILHOMI

wst (TIpOIY
DHOB




2 CTPYKTYPA M COJAEP)KAHUE OBIIEOBPA3OBATEJIBHON TUCHUIIIAHBI

2.1 O0beM TUCHUAILUIAHBI M BUABI y4eOHOH padoThI

Bun yueOHoii padoThl Oo0bem B
qyacax
O6bem 00pa3oBaTeIbHOI MPOrpaMMBbI AUCHHMILIHHBI 180
1. OcHOBHOE cOep:KAHUE 86
BT. 4
TEOpETHYECKOe 00yIeHNe 62
J1a00PaTOPHBIC 3aHATHUS 12
KOHTPOJIbHBIE PabOTHI 12
2. [IpodeccnoHAILHO-OPHEHTHPOBAHHOE COIePKAHIE 88
BT. 4..
TEOpETHYECKOe 00yIeHne 72
JabopaTOpPHEIE 3aHATHUS 16
IIpome:xyTouHnasi arTecTanusi (3K3aMeH) 6

10




2.2. TemaTH4eCKHii JIAH U CoIepKaHue TUCHUIIJIMHBI «DPuzuka»

I[BI/I)KGHI/IC TCla, 6pOH_ICHH01"0 noJ yrijiiomM K ropu3oHTy. PaBHOMGpHOG JABHKCHHUE TOYKH I1IO
OKPY>XHOCTH, YTJIOBAasA CKOPOCTh. HeHTpOCTpeMI/ITCHLHOC YCKOpPCHHUC. Kunemaruka abCoOII0THO
TBEPAOro TCia.

®opmupyeMble
HaumeHoBaHHU Coaep:xanue yueOHOro MaTepuaJia, 1adopaTopHble H MPAKTHYECKUE odue u
epa3aesioB U PadoThI, HHAUBUAYAJIBHBINA MPOEKT (eciu npedycmompeHtol) O0nem 3acon npogeccHoHaIbLHbI
TEM e
KOMIIeTEeHIIMH
1 2 3 4
Beenenue. Coneprkanue y4e0OHOTr0 MaTepuaJa: 2 OK 03
®Ou3uKa U MeTOABI ®dusuka — pyHmamMeHTanpHas Hayka o npupojie. EcrecTBeHHO-HayuHBIH METO/ MO3HAHUS, €r0 OK 05
HAY4YHOI'0 IO3HAHMA | BO3MOXXHOCTU M TPAHUIBI NPUMEHUMOCTH. DKCIIEPUMEHT M TEOpUS B IpOLecce MO3HAHMS
npupoasl. MozenupoBanue GU3NIeCKUX SIBICHUN U ITPOIieccoB. Polib SKCIIEpUMEHTa B TEOpUH
B IIpoliecce IMO3HaHUs Npupoisl. Pusznueckas BenuurnHa. Puznueckue 3aKOHbI. I'paHUIbI
MIPUMEHUMOCTH (M3HYECKMX 3aKOHOB u Teopuil. I[lpmHiun coorBercTBus. IloHsTHE O
¢usnyeckoii kaptuHe mupa. [lorpemHocTH u3MepeHHH (DU3NYECKUX BEIUYWH. 3HAYEHUE
¢pusuku npu ocsoennu npodeccuii CI1O u cnenuansHocreii CII10.
Paznen 1. Mexanuka 20 (8/2) OK 01
Tema 1.1 Copep:xanue yueOHOro MaTepuaJa: 2 OK 02
OcHOBBI MexaHn4ecKoe ABUKEHUE M €ro BUIbl. MatepuanbHas Touka. CKaniApHble u 6eKmopHble OK 04
KHHEMATHKH ¢uzuueckue genuuunvl. OTHOCUTEIBHOCTh MEXAaHHMUYECKOro JABIKeHHUs. Cuctema oTcuera.
[Ipunnun otHocutensHOcTH lanmmnes. CrnocoObl omucanusi aBwxeHus. Tpaexkropus. IlyTs. OK 05
[lepememenne. PaBHOMepHOE npsiMosinHEHOE ABMKEeHHE. CKOPOCTh. Y PaBHEHHE IBHXKECHUSL.
MrHoBeHHast W cpeaHss ckopoctu. lloctymaTtel Teopum oOTHOCUTENbHOCTH. (OCHOBHBIE OK 07
CJIEICTBHS U3 NOCTYJIATOB TEOPUH OTHOCUTENBHOCTHU. Y ckopeHue. [IpsmonuneiiHoe 1BUKEHNE K 1.1
C TIOCTOSIHHBIM YCKOpEHHEM. JIBMKeHHE C MOCTOSHHBIM YCKOPEHHEM CBOOOAHOrO MaJCHHMS. K 2:1
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Tema 1.2
OcHOBBI IUHAMHKH

Copaepxxanue yueOHOTro MaTepuaJa:

OcHoBHas 3amada nuHaMuKd. Cuna. Macca. 3akoHbl MexaHuKu HpiotoHa. CHitel B TipHpoe.
Cuna TSDKECTH M CHJIAa BCEMHUPHOTO TSTOTCHUS. 3aKOH BCEMHUPHOTO TsATOTeHus. [lepas
KOCMHUYeCKast CKOpOCTh. J[BmkeHue maHeT u Maibix Ten CorHedHOH cucTeMbl. Bec.
Hesecomocts. Cuitel ynipyroct. Cutsl mpenus.

Tema 1.3
3aKoHBI COXpaHeHHSs B
MeXaHHKe

Conep:xanue yueGHOro MaTepuasa:

Wmnynec tena. mmynbce cubl. 3aKOH COXpaHEHHs MMITyJbca. PeakTHBHOE ABMXKEHHE. 3aKOH
COXpaHEHUS MOMEHTa uMIynbca. Mexanuueckas paboma u mouiHocms. Kunemuueckan
anepeus. Ilomenyuanvuasa snepeus. 3aKoOH COXpPAHEHUA mexanuyeckou nepzuu. Pabora
CHIBl TSDKECTH M cuibl ynpyroctd. KoncepBatuBHble cuibl. IIpumenenue 3aKonoe
coxpaneHnu. Vlcnonp30BaHNE 3aKOHOB MEXAHUKHU 17151 OOBSICHEHHSI IBM)KEHUSI HEOSCHBIX Tell U
JUIST  Pa3BUTHS KOCMHUYECKMX HCCIEIOBAaHUI, TpaHMIBI MPUMEHUMOCTH KJIACCHYECKOMH
MexaHuku. Ipakmuueckoe npumenenue Gunueckux 3HAHUIL 6 NOGCEOHEEHOT HCUSHU ONA
UCNONIb306AHUA NPOCHBIX MEXAHUIMOB, UHCIMPYMEHNI06, MPAHCHOPMHBIX CPEOCME

Jlabopamopnoe paboma Nel: H3yuenue 3aKkona coOXpanenus Mexauuueckoil IJHepzuu

2

Pemrenue 3a1a4 ¢ npogecCHOHAIBbHOM HANPABJECHHOCTHIO N0 pa3aeay «MexaHuka»

2

Paznen 2. Mosaekyiasipaast Gpu3nka 1 TEpMOIMHAMHUKA

30 (12/4)

Tema 2.1
OCHOBBI MOJIEKYJISIDHO
- KHHeTHYeCKoii Teopun

Conep:kaHue y4eOHOT0 MaTepHaja:

OCHOBHbIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KHHETHYECKOH Teopuu. PasMepsl M Macca MOJEKYT U
aToMoB. bpoyHoBckoe nBmxeHune. CHUIbl M 3HEPTUS MEXMOJEKYJISIPHOTO B3aMMOACHCTBUS.
Crpoenue ra3000pa3HbIX, )KUAKUX U TBEpAbIX Tel. MneanvHslil ra3. [JaBnenue raza. OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKON Teopuu ra3oB. Temmeparypa M ee H3MepeHHe.
AOcooTHBIN Hynb TeMneparyphl. TepMoauHamuyeckas MIKajga Temmeparypsl. Temmneparypa)
3Be31. CKOpPOCTH JBMXKEHHUS MOJIEKYJ U MX U3MEpPEHHE. YpasHeHue coCmoAHus UOeanbHO20
2aza. Hzonpoueccol u ux zpagpuxu. I'azoevie 3axonsvi. Monapuan 2a306a3a nocCmoanHHas

6

JIabopaTopHbie pa6oTa Ne 2 TIpoBepka 3akoHa boiinia-Mapuorra

N

Tema 2.2 OCHOBEBI
TePMOAUHAMUKHU

Conep:kaHue y4eOHOT0 MaTepHaja:

BHyTpeHHsIs1 HEprHsi CUCTeMbl. BHYTpeHH:IsI SHeprus ujaeanbHoro ra3a. Paboma u mennoma
Kak ¢hopmur nepedauu snepeuu. Tennoemkocms. Yoenvnan mennoemxocms. KommuecTBo
TEIUIOTHL. YpaBHEHHWE TemioBoro Oamanca. llepBoe Hadano tepmMoguHaMuKH. AnabaTHBIN
npouecc. Bropoe Hauvano TtepMmMoauHaMuku. Ilpunyun Oeilicmeéus menniogoii MauiuHbl.
Tennoewvie osucamenu. KII/I mennoseozo oeuzamens. Xonoounvhvle mauwiunvl. Oxpana
npupoowt

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
K 1.1
K 2.1

Pemenne 3agay ¢ HpO(l)CCCPlOHaJ]bHOﬁ HaMpaBJCHHOCTBIO
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Tema 2.3
ArperatHbie COCTOSTHHUS
BeLlecTBa U (pa3oBbIe
nepexoabl

Conep:xanne yueGHOTo MaTepuasa:

Hcmapenne w koHaeHcamus. HachImeHHBIH mTap W €ro CBOHCTBA. AéOcontomnuas u
OMmHOCUmMeNbHAA éaaxscHocms 6o3oyxa. Ilpubopel ona onpedenenus enarxchocmu o3zoyxd.
Touxa pocwi. Kunenue. 3aBUCMMOCTb TEMIEpaTypbl KHIEHHUs OT AaBieHus. Kputuueckoe
cocrosiHue BemiecTBa. Ilepezpemolit nap u e20 ucnoiv3oeanue 8 mexnuxe. XapaKTepPUCTUKA
KHUJIKOTO COCTOSIHUSI BeliecTBa. [[0BEpXHOCTHBINA CIIOW JKUAKOCTH. DHEPrusi MOBEPXHOCTHOIO
ciosi. bmxanit mopsinok. Ilosepxnocmuoe namsaxcenue. Cmauusanue. flenenun na zpanuue
Jocuokocmu ¢ meepovim menom. KanuwnnspHele sBIEHHUS. XapaKTEpUCTHKA TBEPIOro
cocTosiHUA BemecTBa. Kpuctammmaeckue u amopdHble Tena. YIpyrue CBOMCTBa TBEPIBIX TEIL
3akon ['yka. Mexanudeckue cBO¥cTBa TBepabIX Tell. [lmactudeckas (octaTouHast) aedopMarms.
Tennoeoe pacuiupenue meepovix men u cuoxocmeu. Korgpgpuyuenm nuneitnozo
pacuwupenus. Koryppuuuenm o06vémnozo pacwiupenusn. Yuem pacwupenus 6 mexHuke.
Ilhaenenue. Yoenvnan mennoma nnasenenusn. Kpucmannuzayus. Ilpakmuueckoe
npuUMeHeHUe 8 HOBCEOHEBHOU HCUIHU (PU3UYECKUX 3HAHUIL 0 CBOIICIBAX 24308, HCUOKOCMEll
U meepovix men

Pemenne 3agav ¢ rlp0(1)eccn0Haan0ﬁ HAaNMPaBJICHHOCTHIO

JlaGopaTopHble 3aHATHSA:
Jabopamopnsie paooma Ne 3 Onpedenenue énaxcnocmu 6030yxa.

Jabopamopnvie paooma Ne 4 Onpedenenue Korhpuyuenma noepxHoCcCmnoz0 HAMANCEHUA
JHcuokocmu

N

KonTpoasnas padora Nel «MoJtekynsipHas ¢pU3MKa U TEPMOIMHAMHKA)

Pa3gen 3. DiekTpoguHaMuKa

58 (40/10)

Tema 3.1
JyieKTpHYECKOe MoJe

Conep:xanue yueGHOro MaTepuasa:

Inekmpuueckue 3apadvl. DIEMEHTAPHBIA 3ICKTPUUECKUN 3apsia. 3aKoH coxpanenus 3apaoa.
3axkon Kynoma. DnekTpuueckas TIOCTOSIHHAs. OJeKTpudeckoe Toje. HanpskeHHOCTH|
aNIeKTpudecKoro moist. [Ipuanmn cyneprnosuiuu nojiei. IIpoeoonuku ¢ anekmpuueckom nosne.
Musnekmpuxu 6 nexkmpuveckom none. Ilonapusauyus oudrnexmpukos. Paborta cun
anekTpoctatuaeckoro monsa. [lotenuwman. Paznocmy nomenyuanos. Ceazo  medxncoy
HANPANCEHHOCMBIO U PA3HOCHIBIO NOMEHYUAN06 INEKMPUYECKO20 NOAA. IIeKMPOEMKOCHLD.
Eounuyvt anexmpoemkocmu. Konoencamopwl. CoeduneHnue KoHOeHCAmMopoe 6 OGamapero.
DHepzusa 3apax3cennozo KonoeHcamopa. HEprus diekTpudeckoro mons. Ilpumenenue
KOHOeHcamopos

10

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
K 2.1

Pemenne 3agay ¢ HpO(l)CCCPlOHaJ]bHOﬁ HaMpaBJCHHOCTBIO
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Tema 3.2

3aKO0HLI MOCTOSTHHOT'O
TOKA

Conep:xanune yueGHOro MaTepuasa:

YcnoBus, HEOOXOAUMBIC 1T BO3HUKHOBEHHS W TOMIEP)KaHHUS 3JIEKTpHUIecKoro Toka. Cuia
TOKAa U IUIOTHOCTh TOKA. 3akoH Oma 01a yyacmka uenu. 3a8UCUMOCHb IIEKMPUYECKO20
CONPOMUBTICHUAL OM MAmMePuand, OJUHbL U NI0UWAOU NONEPEUHO20 CeUeHUsl NPOBOOHUKA.
3asucumocms  INEKMPUUECKO20 CONPOMUBICHUA NPOGOOHUKO8 OHl  MEMHEPAmypbl.
Temnepamypuotit ko3ppuuyuenm conpomuenenusn. Ceepxnpoeooumocms. Paboma u
MOWHOCIb NOCMOAHHO020 moKa. Tennoeoe Oeiicmeue moka. 3axon [Dcoyna—/lenya.
dnekmpoosurxcywiaa cuina uUcmoYHuka moka. 3axkon Oma 0na noaHoUW  uenu.
Inekmpuueckue uenu. Ilapannenvnoe u nocnedosamenvrnoe coeOuHeHue NPOEOOHUKOS.
3axouvt Kupxzogha ona yzna. Coedunenue ucmouHuKko8 3ieKmpuieckoll Inepzuu 6 bamapeio

10

Pemenne 3agav ¢ npmbeccnonanbﬂoﬁ HaNPaBJICHHOCTHIO

JlaGopaTopHble 3aHATHSA:

Jlabopamopnasa paboma Ne5 Onpeoenenue yoenbHozo cORPOmMuGIeHUA NPOBOOHUKA.
Jlabopamopnasn paboma Ne6 Uzmepenue I/][C u 6Hympennezo conpomueienus UCmoYHUKa
moka.

Jabopamopnas paboma Ne7 Hccnedosanue 3asucumocmu MOWHOCMU 1aMnbl HAKATUGAHUA
OM HANPANCEHUA HA €€ 3ANCUMAX.

N

Koutpoannasi pa6ora Ne2 «JjexkTpuueckoe moJjie. 3aKoOHbl NOCTOSTHHOTO TOKA»

Tema 3.3
DJIeKTpUYecKHuii
TOK BPa3JInYHbIX

cpenax

Copnepxanne yueOHOro MaTepuaJa:

DNEeKTpUYECKUil TOK B METaJllaX, B JJICKTPOJMTAX, razax, B BaKyyme. J1eKmpoiu3. 3aKoH
anexkmponuza Dapadesa. DNEKTPOXUMUYECKUN OKBUBAICHT. Buowt zazoevix paspsoos.
Tepmoanektponnass smuccusi. [lmasma.  Ounexmpuueckuti mok 6  NOAYRNPOBOOHUKAX.
Cobcmeennas u npumecHas npogooumocmu. P-N nepexood. [lpumenenue nomynposooOHUKos.
Tlonynposoonuxosuvle npubopul

Pemenne 3axa4 ¢ npogecCHOHAJBHONH HANPABJIECHHOCTHIO

JlabopaTopHbIe paGoThI:

Jlabopamopunasa paboma Ne§ IIposepra 00nocmoponneii nPoeoOUMocmu 0uooa
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Tema 3.4 Conep:xaHue ydue0HOT0 MaTepuaJa: 6
MAarHuTHOe IH0JIe Bekrtop wuHAYKUMM MarHuTHoro nojsa. HampsskeHHOCTs MarHuTHoro mnouns. JleiicrBue
MarHUTHOTO TIOJIsSI Ha MPSIMOJIMHEHHBINA MPOBOJAHKUK C TOKOoM. B3ammonelictBue TokoB. Cuia
Amnepa. Ilpumenenue cunvt Amnepa. MarHuUTHBIA TOTOK. PaboTa Mo mepeMemeHuIo
MPOBOJHMKA C TOKOM B MAarHUTHOM moje. [leificTBHe MarHUTHOTO TOJS HA JBIDKYIIHACS
3apsin. Cuna Jlopenua. Ilpumenenue cunvt Jlopenya. OnpeneneHue yIEIbHOTO 3apsna.
Maznumnuwle ceolicmea eeujecmea. MarauTtHasi mponuriaeMoctb. CoIHEUHAss aKTUBHOCTh U
e€ BIMgHME Ha 3eMiII0. MarHuTHbIe OypH
Pemenue 3a1a4 ¢ npogecCHOHAJIBLHOI HANIPABJIEHHOCTHIO 2
Tema 3.5 Conep:xanue y4eOHOro MaTepuaJjia:
JIEeKTPOMATHUTHAS | Jgnenue nekmpomazHumnoii unoykyuu. IlpaBuno JleHnma. 3aKOH >IeKTPOMArHHTHOI
HHAYKUMs uHayKuuu. Buxpeesoe snekmpuueckoe none. 3[1C MHAYKIMK B ABIKYIIUXCSI TTPOBOTHUKAX. 6
Aenenue camoundykyuu. Hnoykmuenocms. Inepzua mazHummno2o noas moka.
B3auMOoCBsI3b 2JIEKTPUUECKUX U MATHUTHBIX MOJICH. DJIEKTPOMAarHUTHOE T0JIe
Pemenne 3axa4 ¢ npogeCcCHOHAIBLHOW HANIPABJIEHHOCTHI) 2
JlaGopaTopHbIe paGoThI:
Jlabopamopnasa paboma No9 H3yuenue asienus INeKmpomazHUmMHON UHOYKYUU 2
KonTtposnnas padora Ne3 « MarHuTHoe moJjie. DJIeKTPOMArHUTHASI HHIY KU 2
Pasnen 4. Kosie6aHust 1 BOJTHBI 24 (8/-)
Tema 4.1 Coaepxanne yueOHOro MaTepuaJa: OK 01
Mexannveckue Konebarensnoe nBmxkenne. ['apmoHuveckuwe kojebaHusi. CBOOOJHBIE MeXaHWUYECKUE OK 02
KoJ1e0aHust 1 kojieOanus. [IpeBpaiiieHre SHEPruy Mpyu KosiebareabHOM ABMkeHnH. CBOOOIHBIC 3aTyXaloue 4 OK 04
BOJIHBI MEXaHUYECKHEe  KoieOaHus.  MaTeMaTHYeCKUH  MAasSTHHK. [Ipy>XvHHBII ~ MasATHUK. OK 05
BrinyxaeHHbIe MexaHHUYecKue KoeOanus. Pesonanc. OK 06
[Tonepeunbie U MPOIOJILHBIC BOJHBI. XapaKTEPUCTUKN BOJIHBI. 3BYKOBBIC BOJIHBI. Y IBTPa3BYK U OK 07
€ro MPUMECHEHUE
Tema 4.2 Copepxanne yueOHOro MaTepuaJa:
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DJIeKTPOMArHUTHbIE
K0JIe0aHUSA M BOJIHBI

CBoOOMHBIE DIIEKTpOMarHuTHBIE Konebanus. [IpeBpamienne dSHEprHH B KoJeOaTEIHHOM
koHType. @Dopmyma Tomcona. 3aTyxaromme 3JIEKTPOMAarHWTHBIE KoneOaHus. [ eHepaTop
HE3aTyXaloUIUX 3JIeKTPOMAarHUTHBIX KoseOaHui. BBIHYXIeHHBIE 3IIEKTPUUECKUE KOIeOaHusl.
Ilepemennviii mok. I'enepamop nepemennozo mokxa. Emkocmnoe u unoykmusHnoe
CONPOMuUGIeHUs NepemMeHnHoz0 moka. AxmueHnoe conpomueénenue. 3akon Oma 01a
INeKmpuyecKou uenu nepemennozo moxa. Paboma u mowipocmv nepemennozo moka.
Pezonanc 6 3nexmpuyeckoit yenu. Tpanchpopmamopwi. Toku evicokoii uyacmomul.
IHonyuenue, nepedaua u pacnpeodeienue INeKmpoIHepzuu. DIEKTPOMArHUTHOE IIOJIE Kak
0COOBIH BUJ MaTepuH. JJICKTPOMArHUTHBIC BOJHBL (CBOHCTBAa 3JICKTPOMATHUTHBIX BOJIH.
Bubpatop 'epuia. OTkpbITEI KonebaTenbHbI KOHTYp. M300petenue paano A.C. [lomoBbim.
[Nonstre o pangnoceszu. [IpuHnmn paguocss3u. [IpuMeHeHne 3MeKTPOMarHUTHBIX BOJIH.

10

Pemenne 3agav ¢ npmbeccnonanbﬂoﬁ HaNPaBJICHHOCTHIO

JlaGopaTopHble 3aHATHSA:
JlabopaTopnasi padora Nel0) Onpenenenue yckopeHusi CBOOOHOI0 MaJeHusl ¢ MOMOIIbIO
MaTeMaTHYeCKOro MasiTHUKA

Kountpoabhas paGora Ne 4 «Kose6anust 1 BOJTHBD)

Pa3nea 5. OnTuka

16

Tema 5.1
IIpupoaa ceera

Copnepxanne yueOHOro MaTepuaJa:

Toueunsrii uctouHuK cBeTa. CKOPOCTh PACIPOCTPAHEHHUS CBETA. 3aKOHBI OTPAKCHUS H
npenomieHust cBeta. ConHeuHble W JyHHble 3atMeHud. llpunnun I'roifrenca. Ilomnoe
orpakenue. Jlua3el. Iloctpoenme w300paxeHuss B JnuH3aX. DOpMyna TOHKOW JIMH3BL
YBenuuenue mun3bL [ 11a3 kak ontudeckas cuctema. Ontuaeckue mpudopsl. Teneckomsl. Crta
cBeta. OCBelIEHHOCTh. 3aKOHBI OCBEICHHOCTHU

Pemenne 3axa4 ¢ npogecCHOHAJBHONH HANPABJIECHHOCTHIO

JlabopaTopHbIe 3aHATHS:
JlaGopaTopHast paGora Nell OnpenelieHue nokaszareJisi MPeJOMJIEHUS CTEKJIA

Tema 5.2

Conep:xanue yueGHOTo MaTepuasa:

OK 01
OK 02
OK 04
OK 05
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Bo/1HOBbBIE CBOMICTBA
cBeTa

Hutepdepennns cBera. KorepeHTHOCTh CBETOBBIX Jydeii. IHTepdhepeHIns B TOHKUX IUICHKAX.
Kompma Herotona. Ucnons3oBanne mHTEpdEpeHIINN B Hayke W TexHuke. Jndpakmus cBera.
Judpakuus Ha mend B MapauielbHBIX JydaX. JludpakiuonHas pemierka. [lonstue o
romorpadun. I[lomsgpmszamus  momepedHblx  BonH. llomspmsamms — cBera.  J[BoiiHoe
ayuenpenomiuenue. [lomspouasl. Jducnepcust cBeta. Buabel usmydeHuid. Buael cnextpos.
Cnextpsl ucnyckanusi. Crektpbl nornomieHus. CroexkTpanbHblii aHanu3. CrekTpaibHbIC
KJIacChl 3Be3ll. YibTpaduoieToBoe uanydeHue. MHPpakpacHoe m3iydeHue. PeHTreHoBcKue
nyun. Ux npupona u cBoiictsa. Illkana 31eKTpOMarHUTHBIX U3JTy4E€HUN

JlaGopaTopHble 3aHSATHSA:

JlaGopaTopHasi padora Nel2 OnpenelieHue 1JMHbI CBETOBOI BOJIHBI ¢ IOMOIIBLIO
AM(PAKIMOHHON pelIeTKH.

JlaGopaTopHasi paGora Nel3 HaOJiroieHue CIUIOIIHOTO U JIMHEYAaTOro CleKTPOB

KontpoabHasi pa6ora Ne 5 «Onruka

Tema 5.3
CneunmnajabHasi
Teopust
OTHOCHTEJILHOCTH

JIBr>keHHne co CKOpoCcThio cBeTa. IlocTynarel Teopun OTHOCUTEIBHOCTH M CIEACTBUS U3 HHX.
WNHBapraHTHOCTh MOJYJSl CKOPOCTH CBE€Ta B BakyyMme. OHeprusi mokos. CBa3b Macchl U
SHEPTUH CBOOOIHOM YaCTHIIBI. DIIEMEHTHI PEISITHBHCTCKON THHAMHUKHI

Paznen 6. KBanToBas pusuka

20 (41)

Tema 6.1
KBanToBas onTuka

Conep:kaHue y4eOHOT0 MaTepHaja:

KBanToBas runore3a Ilnanka. TermoBoe uznmyuenue. KopmyCKynsipHO-BOJHOBOH Iyaiu3M.
®otonsl. lumoreza gne bpoitngs o BomHOBBEIX cBoiicTBax uactuil. CoOTHOIIEHHE
HeomnpeneneHHocTer [eiizenOepra. Jlapnenue cBera. Xumuueckoe nedcTBHe cBera. OIBITHI
IILH. Jle6emesa u H.U. BasunoBa. ®@omoigpgpexm. Ypasnenue itnwimeiina 0na
domorgpgpexma. Buewnuit pomornexmpuueckuit Igpdhexm. Buympennuii pomo3agpghexm.
Tunvt pomosrnemenmos. Ilpumenenue homorgpghexma

Tema 6.2

Conep:xanune yueGHOTo MaTepuasa:

OK 01
OK 02
OK 04
OK 05
OK 07
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duzuka aToma

Pa3BuTie B3TMIAA0B Ha CTpOSHHWE BemiecTBa. MoAenmd CTPOSHUS aTOMHOTO  sIapa.

HATOMHOI0 3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTpax Bogopoda. SmepHas mozems atoma. OmnbITeI O.
saapa Pesepdopna. Mopaens atoma Bogopona nmo H. Bopy. KsanroBeie nocrynatel bopa. Jlasepsr.
PagnoakTrBHOCTH. 3aKOH paInOaKTHBHOTO pacnazia. PagrmoaktuBHbie mpeBpamienns. CriocoOb
HaOMIOACHUS M pETUCTpaIllid 3apshDKEHHBIX dacThil. Oddekr BapmmoBa — UYUepeHkora.
Crpoenue aromHoro suapa. JlehekT Macchl, SHEPrus CBS3W M yCTOHYMBOCTH ATOMHBIX SCP.
SAnepuble peakiuu. SaepHas SHeEpreTHKa. OJHEPreTHYSCKUN BBIXOA SACPHBIX PEAKIIHIA.
HckyccTBeHHAs! paqu0aKTUBHOCTB. [lenenue Tsokensix saep. Llennas sinepHast
peakuus. YipasiseMas IelHas peakis. SnepHeiil peaktop. TepMosaepHbIi CHHTE3. DHEPTUs
3BC31. HOHy‘-ICHI/Ie PAaaAOAKTHBHBIX M30TOIIOB W UX HNPHUMCHCHUC. Bbuonornyeckoe )Z[GI\/'ICTBI/IC
PaAMOAKTUBHBIX M3ITyYEeHUH. DIIeMEHTapHBIC YaCTUITHI
JlaGopaTopHble 3aHATHSA:
JlabopaTopnasi padora Nel4 H3yuyeHue TpPeKOB 3apsisKEHHBIX YaCTHI[ MO TOTOBBLIM 2
dororpadpusam
KonTtpoannas padora Ne 6 «KBanToBasi puznkar 2
Pasnes 7. Ctpoenne Beenennoi 4
Tema 7.1 Copnepxanne yueOHOro MatepuaJa: 2 OK 01
Ctpoenue ConHedHast cucTeMa: IJIaHeThl U Majlble Tena, cucteMa 3emiss—JlyHa OK 02
CoanevHoi OK 03
CHUCTEMBbI OK 04
Tema 7.2 Conep:xanue y4yeOHOro MaTepuasa: 2 OK 05
IBoJOuus OK 07
Bceaennoit Crpoenue u 3pomrorust Comana u 38E3n. Kiaccudukanus 3BE€31. 3BE3MBI U UCTOYHUKH UX
SHEPIHH.
lanmaxtuka. CoBpeMeHHbBIE TIPECTABICHNS O CTPOSHUH | 3BOIItoNNY BeenenHoit
I[IpomexxyTouHasi aTTeCTALMSA: SK3aMEH 6
Bcero: 180
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3 YciaoBus peaju3anuu NporpaMmMbl 0011e00pa3oBaTeIbHOM JUCHUIIJINHbBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanus nporpamMmbl JUCHUILTUHBI TPeOyeT HAMUUYUS y4eOHOro KabuHeTa (PU3UKH.
O6opynoBanue yaeOHOTO KaOUHeTA:

Becsl TexHu4ecKue ¢ pa3HOBECAMU;

KomruiexT amst 1abopaTopHOro MpakTUKyMa 10 ONTHKE;

KomruiexT amst 1abopaTopHOTo MpakTUKyMa 10 MEXaHUKE;

KommuiekT st 1abopaTOpHOTo MpaKTHKyMa 10 MOJIEKYIISIpHOW (PU3HUKE U TEPMOJINHAMHUKHY;
KommtexT a5t mabopaTOpHOTO MPaKTHKyMa 110 3JIEKTPUUYECTBY (C TEHEPAaTOPOM);
AmrniepmeTp J1abopaTOpHBIii;

BoasT™eTp 1abopaTopHbIii;

TepmomeTp 1a60paTOPHBIIL;

© 00 N oo o b~ w N P

bapomerp-anepounpn;

[EN
o

bnok nuTaHus perynupyemslii;

=
=

I'urpometp (Icuxpomerp);

=
N

I'py3 HaOopHbIi;

[EY
w

JlnHaMoMeTp TEMOHCTPalMOHHBIN;

H
o

KoMmmext MOCYIbI ILCMOHCTpaHHOHHOﬁ C IMPUHAAJICIKHOCTAMU,

=
ol

Metp 1eMOHCTPALIMOHHBIH;

[EY
o

Hacoc BakyymHbI1i1 KOMOBCKOTO0;

=
~

[lItaTuB AEMOHCTPALIMOHHBIN (PU3UUECKUIL;

[ERY
(00]

HaGop neMoHCTpaoHHBIN 110 MEXaHUYECKUM SIBIICHUSIM;

=
o

Ha6op IleMOHCTpaHHOHHBIﬁ 10 MCEXaHHNYCCKHM KOHC6aHI/I${M;

N
o

HaGop neMoHCTpaIimoHHbII BOTHOBBIX SIBJICHUN;

N
=

[Tpubop mist nemMoHcTparuu aTMOCHEPHOTO TaBJICHHUS;

N
N

CrakaH OTJIMBHON AEMOHCTPAlOHHbIN;

N
w

Ha60p ,Z[CMOHCTp&I.IHOHHBIfI oo MOHCKYJI}IpHOf/'I (bHSHKC " TCIIJIOBBIM SABJICHUSAM,

N
~

Ha60p ,Z[CMOHCTp&I.IHOHHBIfI 110 Ta30BBIM 3aKOHaM,

N
ol

BEICOKOBOIBETHEIM HCTOYHHK;

N
(o]

KamepToHbI Ha pE30HAHCHBIX AIIUKAX;

N
~

KoMruiekT mpubGopoB v MPUHAATIE)KHOCTEH IS IEMOHCTPAIIUU CBOMCTB IEKTPOMArHUTHBIX
BOJIH;
28 Kowmmekt mpuOopoB Al U3yUeHHUs: MPUHILIUIIOB PaJuoNpueMa U pauonepeaayn;

29 KoMmIiekT mpoBOIOB;
19



30 Maruut nyrooOpa3Hblii;

31 Maraut nosioCoBOM JEMOHCTPALIMOHHBIN;

32 MammuHa 35ekTpodopHasi;

33 Habop 1o n3y4yeHuro MarHuTHOTO 0JIsl 3eMIIn;

34 Habop neMOHCTpaIMOHHBIH 10 MMOJIYIPOBOAHUKAM;

35 Habop neMOHCTpalMOHHEIH 110 TOCTOSSHHOMY TOKY;

36 Habop neMOHCTpalMOHHBIH 110 371EKTPOIUHAMUKE;

37 Habop 111 1eMOHCTpallMy MarHUTHBIX MOJIEH;

38 Habop i NeMOHCTpAIMH ICKTPUUECKUX TTOJICH;

39 TpancdopmaTop y4eOHBINH;

40 Ilanmouka CTEKISHHAS;

41 ITamouka 00HHUTOBAS;

42 Tlpubop Jlenma;

43 CTpenku MarHUTHbBIE HA IITaTUBAX;

44 CynTaH 3JIeKTPOCTaTUYECKUT;

45 IIItaTuBBI U30JIUPYIOLIUE;

46 Habop neMOHCTpaIMOHHBIHN 110 T€OMETPUYECKON ONTHKE;
47 HaGop neMOHCTpallMOHHBIN 110 BOJTHOBOM OITHKE;

48 CreKTpoCKoIl ABYXTPYOHBIH;

49 Habop crekTpaiabHbIX TPyOOK C MCTOYHUKOM MHUTaHMUS;
50 KoMruiekT HarisIHbIX MOCOOUH ISl TOCTOSTHHOTO MCTIOJIb30BaHMS;
51 Kowmmiekt nopTpeToB A opopmileHHs KaOuHeTa;

52 KoMmmiekT JeMOHCTPAllMOHHBIX Y4EOHBIX TaOIUL.

[Tpu HanMuuKM HEOOXOIUMOro 000PYIOBAHUS 3aHATHUS MO (PU3HKE B HEKOTOPBIX CIIydasiX MOT'YT

MMPOBOAUTHCA B UMCIOIIIUXCS B 06pa3OBaTCJIBHOI71 OopraHu3aln MaCTCPCKUX WU na6opaTop1/Is{x.

3.2. UndopmanuonHoe odecrnieyeHne o0ydeHust

1 Jns peanuzanuu mporpamMmbl OnOmoTeunsii hoHa 00pa3oBaTebHON OPraHU3alliN JOJKEH
UMETh T[e4YaTHble W/WIK DIIEKTPOHHbIE OOpa3oBaTelbHbIE K  HWH(DOPMALMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIC JJIs1 UCIIOJIb30BaHUS B 00pa30BaTEILHOM MpoIlecce, He CTapIile MSATH JIET C MOMEHTA
W3/1aHUS.

2 PexomeHnyemble MEYAaTHBIE M3JaHHS MO pealn3aluu 00I1eo0pa3oBaTeIbHON AUCHUIIIMHBI
MIPEJICTaBICHBI B METOAMYECKUX PEKOMEHAIUAX [0 OpraHu3alun o0yueHusl.

3. PexoMeHnayemble eyaTHbIe U3JaHUs [0 peaan3anun o01eo0pa3oBaTeIbHON AUCIUTUINHBI
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4. KOHTPOJIb 1 OHEHKA PE3YJbBTATOB OCBOEHUA JUCHUIIJINHbI

KonTpone W olieHKa pacKphIBarOTCS 4Yepe3 YCBOEHHBIC 3HAHUS M TPHOOpPETEHHBIE OO0YyJaroIIUMUCS
YMEHHsI, HaIllpaBJIeHHbIE Ha (OpMUpOBaHME OOMMX W MPOQPEeCcCHOHANBHBIX KoMmmeTeHnuid. KommereHmnn
JTOJKHBI OBITH COOTHECEHBI C MPEAMETHBIMU pe3ylbTaTaMH. J{Isl KOHTPOJIA M OIEHKH PE3yIbTaTOB OOydeHUS

mpernoaaBaTciib BI>I6I/IpaeT (bOpMI)I n MCTOABI C Y4YCTOM HpO(l)CCCI/IOHaIII/BaHI/H/I 06y‘-ICHI/I$I o mporpamMmme

JHUCIUIIINHBI.

Koa m HauMeHoBaHHne
¢opMupyemMbIX KOMIIETEHIUIT

Pasznen/Tema

THun oneHoYHBbIX
MeponpHATHI

OK 01. BeiOupats criocoOsl
pereHus 3aaaq
PO ECCHOHAIBHOM IS TEIbHOCTH

Paznen 1.
Paznemn 2.
Pa3nen 3.

Temser 1.1.,1.2,1.3
Tewmsr 2.1.,2.2.,2.3.
Tewmnr 3.1.,3.2.,3.3.,

YCTHBIH OIpOC;
- ()pPOHTAIBHBIH OIPOC;
- OLICHKA KOHTPOJIBHBIX

MPUMEHUTEBHO K Pa3InIHBIM 3.4., 3.5. pabor;
KOHTEKCTaM Pasznen 4. Temer 4.1., 4.2. - HAOIIOICHUE 3a XOI0M
Pasnen 5. Temsr 5.1.,5.2.,5.3. BBITIOJTHEHHS
Pa3nen 6. Temsr 6.1., 6.2. mabopaTopHBIX paboT;
Pazmen 7. Temur 7.1., 7.2. - OIICHKA BBHITIOJTHCHUS
OK 02. Mcnons30Bath Paznen 1. Temsr 1.1., 1.2, 1.3 mabopaTopHbIX padoT;
COBpeMEHHBIE cpejicTBa noucka, [Pazmen 2. Tembr 2.1.,2.2.,2.3. - OLICHKA IIPAKTUYECKUX
QHAJIM3a U UHTEePIIPEeTalluu Paznen 3. Temsr 3.1., 3.2., 3.3,, paboT (peeHus

mHpopMaIuu 1 nHpopMalmonnsie3.4., 3.5. KayeCTBEHHBIX,

TEXHOJIOTHH JJ1 BBEIIOJIHEHUS Paznen 4. Temer 4.1., 4.2. pacYETHBIX,

Bagad mpodecCuoHaATLHON Pazmen 5. Temsr 5.1., 5.2., 5.3. Npo(eCCHOHAILHO

MesTensHOCTH Paznen 6. Temst 6.1., 6.2. OpPUEHTHUPOBAHHBIX 3371a4);
Pazmen 7. Temnr 7.1., 7.2. - OLICHKA TECTOBBIX

OK 03. IlmanupoBats u Paznen 1. Temsr 1.1., 1.2, 1.3 3a/1aHHi1;

[peain30BbIBAaTh COOCTBEHHOE Paznen 2. Temsr 2.1.,2.2., 2.3. - HaOJIIO/ICHNE 33 XO1I0M

npodeccuonanbHoe U mnaHocTHOoe|Pa3aen 3. Temsr 3.1., 3.2.,3.3., BBIITOJTHEHHA

pa3BuUTHE, MIPEANPUHUMATENBCKYT0(3.4., 3.5. MHINBUYaIbHBIX

NEeATEeNIbHOCTD B Paznen 7. Tems 7.1., 7.2. [IDOCKTOB 1 OIICHKA
npodeccHoHAIBbHOM chepe, BBITIOJTHCHHBIX TTPOSKTOB;
HCII0JIb30BATh 3HAHUS IO - OLICHKA BBIIIOJIHCHNA
(buHAHCOBOI rPaMOTHOCTH B AOMaIIHUX
PA3IIMYHbIX KH3HEHHBIX CaMOCTOSITENTLHBIX padoT;
CHTYAIHAX - Ha6moneH%e U OIICHKA

OK 04. Db dextuBHO Pazmen 1. Temsr 1.1., 1.2, 1.3 PCIICHITT KCHC-3a1a,
B3aMMOJCCTBOBATh M paboTath B |Pa3men 2. Temsr 2.1., 2.2., 2.3. i Ha6n}(zneHHe 1 OCHKA
KOJIGKTHBE M KOMAH/Ie Pasnen 3. Temsr 3.1.,3.2.,3.3., /ICTIOBO UTPBIL,

3.4., 3.5. - OK3aMCH

Paznen 4. Teme1 4.1., 4.2.

Paznen 5. Temsr 5.1.,5.2.,5.3.

Paznen 6. Temur 6.1., 6.2.

Paznen 7. Temur 7.1., 7.2.
OK 05. OcymectBnsite yethyto u [Paznmen 1. Temsr 1.1., 1.2, 1.3
MMCbMEHHYI0 KOMMYHUKaiuio Ha [Pazmen 2. Temsr 2.1.,2.2.,2.3.
TOCYJaPCTBEHHOM SI3bIKE Paszmen 3. Temsr 3.1., 3.2., 3.3.,

Poccwuiickoit @enepammu ¢ yaerom(3.4., 3.5.

0COOEHHOCTEMN Paznen 4. Temer 4.1., 4.2.

COIMATIBHOTO U KYJIhTYPHOTO Pazgen 5. Temnr 5.1., 5.2., 5.3.

KOHTEKCTa Paznen 6. Temsur 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.
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OK 07. ConelicTBOBaTbH
COXPaHCHUIO OKPYKAFOIIEH
Cpenbl, pecypcocOepekeH IO,
MPUMEHSTh 3HAHHUSI 00 U3MEHEHUH
KJIMMAaTa, IIPHHIIHITBI
OEepEeXITMBOTO TIPOU3BOJICTBA,
h(hdHeKTHUBHO 1eHCTBOBATH B
YpEe3BBIYANHBIX CHTYAIHIX

Pazgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.,
3.4., 3.5.

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

I1K 1.1 BeimoaHaTs
MOITOTOBUTEIbHBIE PA0OTHI TIPH
MOHTAaK€ CHCTEM OTOILICHMS,
BOJIOCHA0KEHHNS], KaHAIU3aI[iH 1
BOIOCTOKOB

Pazmen 1. Tema 1.1, 1.3
Pasznen 2. Tema 2.1, 2.2,2.3

I1K 2.1 BuImoaHsaTh
MOArOTOBUTEIbHBIC PAOOTHI IPU
MOHTA’K€ CHCTEM BEHTHIISLINM,
KOHTUITMOHUPOBAHUS BO3IyXa

Pazgen 1. Tema 1.1, 1.3
Pazgen 2. Tema 2.1, 2.2,2.3
Paznen 3. Tema 3.2
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