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1. O0masi xapakTepucTUKa padoyveil mporpaMMbl y4eOHOM M CHMIIHHBI
«DU3NKA»

1.1. MecTo OMCUMIUVIMHBI B CTPYKType OCHOBHO# mpodeccuoHaJbLHOI
o0pa3oBaTeJbHOM MPOrPaMMBbI

VYyebnas gucuummHa «®Duszuka»  SBISIETCS  00S3aTENbHOM  YacThIO
o0meoOpa3oBaTenbHOrO0  IMKIa  oOpa3oBaTtenbHOl  mporpammbl  CIIO B
cootBercTBUM ¢ DPI'OC mo 23.02.07 TexHuyeckoe OOCTY>KMBAHHE U PEMOHT

JIBUTATEJIEH, CHCTEM U arperaros.

1.2. llesan u muaHupyeMble pe3yJibTaThl 0CBOEHUS JUCIUNJIMHBI:

1.2.1. Hesp y4eOHOM AMCUUIIIIMHBI

Hemu pmucuummuubl  «®Pusnka»: QopMupoBaHue y  OOydYarOMIMXCA
YBEPEHHOCTH B LIEHHOCTU 00pa30BaHUs, 3HAYMMOCTU (PU3MUECKUX 3HAHUU IS
COBPEMEHHOT0 KBAJIM(PHUIIMPOBAHHOIO CHELHAINCTa MNPU OCYILIECTBICHHH €ro
npo(eCcCUOHANBHON  1€ATEIbHOCTH; OBJAJE€HUE CHEeUU(pUIECKON CHCTEMOM
(GbU3MYECKUX MOHITUN, TEPMUHOJOTHEHM M CHMBOJIMKON; OCBOCHHE OCHOBHBIX
bu3MUeCKUX TEOpHil, 3aKOHOB, 3aKOHOMEPHOCTEH; OBJIAJIEHUE OCHOBHBIMU
METO/JIaMH  HAy4YHOTO TIO3HAHWUSI TPUPOJBI, UCHOJb3yeMbIMU B (U3UKE
(HabsrozieHue, oOMHUCaHWEe, W3MEPEHHE, BBIJBIKCHUE THUIIOTE3, IPOBEJCHUE
DKCIIEPUMEHTA); OBJIAJICHUE yMEHUSIMU 00padaThIiBaTh JIaHHbBIE SKCIIEPUMEHTA,
OOBSCHATH TMOJIyYEHHbIE pE3YyJIbTaThl, YCTAaHABIMBATh 3aBUCHUMOCTU MEXKIY
GU3MYEeCKUMU BEJIMYMHAMM B HAOMIOJa€MOM SIBIEHWH, JI€JaTh BBIBOJBI;
dbopmupoBaHrE YMEHHUS PelIaTh (PU3HMUECKHE 3a/1a4l Pa3HbIX YPOBHEH CIIOKHOCTH;
pa3BUTHE TMO3HABATENbHBIX HWHTEPECOB, HHTEIUIEKTyaIbHBIX W TBOPYECKHUX
CHOCOOHOCTEH B mpolecce MpUoOpEeTEHHs 3HaHUHN € UCIIOJIb30BAHUEM Pa3IMYHbBIX
HMCTOYHUKOB WH(MOpPMAIMU U COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHH;
yMeHu# (popMyIupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIIMIO [0 OTHOLIEHUIO
K ¢uzndeckoil MHGOPMAINH, TIOJTy4aeMOd U3 Pa3HBIX MCTOYHUKOB; BOCITUTAHUE

YyBCTBa TOPJOCTHU 32 POCCUICKYIO (PU3UUYECKYIO HAYKY.



1.2.2. Ilnanupyembie pe3y/bTAThl OCBOEHUSI Y4e0HOI MUCUMILIMHBI B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHUE MUCHUIUIMHA UMEET MpU (OPMHUPOBAHUU U Pa3BUTUU

OOIIMX KOMIETECHIINH.



Kox u HanMeHOBaHHe
(¢popmupyemMbIX
KOMIIeTeHI M i

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

Oo0mue

JAucnunimHapHbie

OK 01. Bri6upats
CHOCOOBI pELICHHs 3a/1au
po(hecCHOHATLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
Pa3JInYHBIM KOHTEKCTaM

B yactu TPYAOBOI'0O BOCIIUTAHUS
- FOTOBHOCTB K TpyAYy, OCO3HAHUC LICHHOCTHU MAaCTCpPCTBA,

Tpyaoiooue;

- TOTOBHOCTh K aKTHUBHOM JIeSITEILHOCTH
TEXHOJOTMYECKOW M  COLMAJbHOM  HAIpaBJIECHHOCTH,
CIIOCOOHOCTD WHUITUUPOBATD, MJIAHUPOBATH n

CaMOCTOSATENILHO BBITIOJIHATH TAKYIO JACSTEIHHOCTD;
- WHTEpeC K pasauyHbiM cdepaM MnpodhecCHoHaATbHON
JESATEIIbHOCTH.

Osananenue YHHBEPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMHM IEHCTBUSIMHU:

a) 0a30BbIe JJOTHYECKHUE IeHCTBHS:

- CaMOCTOSITEBHO (DOPMYIHMPOBATH U aKTyaJIM3UPOBATh
npo0OyieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WU OCHOBAHMS
JUIS CpaBHEHMsI, KiIacCu(UKaUU U 0000IIeHHS;

- OTIPEACIIATH 1NN JAEATEIHLHOCTH, 33/1aBaTh apaMeTPhbl U
KPUTEPUU UX TOCTHKECHHUS;

- BBIIBJISTH 3aKOHOMEPHOCTH ¥ TPOTHUBOPEUUS B
paccMaTpuBaeMBbIX SIBICHUSX;

- BHOCHTh KOPPEKTHBBI B JESATEIHHOCTh, OIICHUBATh
COOTBETCTBUE pE3YyJbTAaTOB IIEJIIM, OLICHUBATh PUCKHU
MOCJIE/ICTBUN NCATCIBHOCTH;

- pa3BUBaTh KpPEATUBHOE MBIIUICHUE TPU pPEIICHUU
KU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCIeN0BATENbCKUE TeCTBUS:

- cOpPMUPOBAHHOCTH MPECTABICHUH O POJIH ¥ MECTE (PU3UKH
U aCTPOHOMHH B COBPEMEHHON HAy4yHOW KapTHMHE MHpa, O
cuctemMooOpasyromeir  ponmu  (QU3HKH B Pa3BUTHH
€CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHI1, O
BKJIQ/IE POCCHMCKHX U 3apyOeXHBIX YYEHBIX-(HU3UKOB B
pa3BUTHE HAyKH; TMOHUMaHue (UIUYECKON CYIIHOCTH
HAOJII0JJaeMbIX  SIBICHUM  MHKpOMHpa, MakpoMupa H
Meramupa; MOHUMaHHE POJIM ACTPOHOMHH B NMPAKTHYECCKOU
JESATCIIBHOCTH  YelOBeKa WM JAJbHEWINIEM  HAyYHO-
TEXHUYECKOM pAa3BUTUHU, polud (pu3uku B (QOPMHUPOBAHUU
Kpyrozopa u (yHKIIMOHAIBHOW TPAMOTHOCTH YE€JIOBEKa IS
pellIeHus MPaKTUUECKUX 3aa4;

- BJIaACTh OCHOBOIIOJIararOInuMunu (1)I/I3I/I‘IGCKI/IMI/I IIOHATUSAMHA U
BEJIMUYMHAMH, XapaKTEePU3YIOMIUMU (PU3NYECKHE MPOIIECCHI
(CB?[SaHHI)IMI/I C MCXAaHNYCCKUM JBUXCHUEM,
B3aMMOJICCTBUEM Te€J, MEXaHUYECKHMMHU KOJICOAaHUSAMH U
BOJIHAMH; AaTOMHO-MOJICKYJIIPHBIM CTPOCHUECM BCIICCTBA,
TEIUIOBBIMU  TIPOIIECCAMH; DJIEKTPUYECKUM U MarHUTHBIM
IOJISIMH, OJICKTPUICCKUM TOKOM, SJICKTPOMAariMTHBIMHA
KOJICOAHMSIMM W  BOJIHAMH; ONTHYECKHUMH SIBICHUSIMHU;
KBAHTOBBIMHU ABJICHUAMH, CTPOCHUCM aTroMa M AaTOMHOTIO
A7Ipa, PaIiOaKTUBHOCTHIO);

- BJAQJE€Th  OCHOBOIIOJATAIOIIMMH  aACTPOHOMHUYECKUMH
MOHITHUSIMH, TTO3BOJISIONIMMH XapaKTEePH30BaTh MPOIIECCHI,
MPOUCXOJAIINE Ha 3Be37aX, B 3BE3AHBIX CHCTEMax, B
MEXKTaTaKTHYeCKOW Cpele; JBUKCHHE HEOCCHBIX TeT,
SBOJIIONMIO 3BE3]T M BeelleHHoi;




- BJAJeTh HaBbIKAMHM y4eOHO-HCCIIEIOBATENLCKON U
MPOEKTHOM  JIEATENbHOCTH, HaBBIKAMH  pa3pelieHus
pooem;

- BBUSIBIATH  NPUYUHHO-CIICJICTBEHHBIE  CBS3U U
AKTYAJIM3UPOBATh 3aJa4y, BbIABUI'aTb THUIIOTC3Yy CC
pellleHrs, HaXOIUTh apryMEeHTbl ISl JOKa3aTellbCTBa
CBOMX YTBEP)KICHUH, 33/]aBaTh NapaMeTpbl U KPUTECPUHU
pelIeHus;

- AHAJIM3UPOBATH IMOJYYCHHBIC B XOJC PCHICHHUA 3aJaqun
pe3yNbTaThl, KPUTUYECKU OLEHUBATh UX JOCTOBEPHOCTD,
IMPOTHO3UPOBATH U3MCHCHHUEC B HOBBIX YCJIIOBUAX,

- yMeThb TNEpPEeHOCHTh 3HAHHUS B TIO3HABATEIbHYIO U
IMPAKTUYCCKYIO o0JacTu KHU3HCACATCIIbHOCTH,

- YMETb MHTETPHPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
o0JacTen;

- BBIJIBUTaTh HOBBIE WJEH, NpeajgaraTb OpPUTHMHAJIbHBIC
MMOAXOAbI U pELICHUS;

- COCOOHOCTh MX HCIIOJIb30BAaHUS B MO3HABATENbHON U
COLIMAJIBHOM ITPAKTHKE.

- BJIaJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPHUsIMU (3aKOH
BcemupHoro Tsarotenus, I, I u Il 3akonsr HeroToHa, 3aK0H
COXpaHEHUS MEXAHUYECKON HHEpPruu, 3aKOH COXPAHECHHS
UMITyJIbCa, NPUHLMI  CYNEPHO3ULHUHM  CWJI, TPHUHIMUI
PaBHOIIPaBHOCTH WHEPUUATbHBIX  CHUCTEM OTCUETa;
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPUI0 CTPOCHMS BEIIECTBA,
ra3oBbIC 3aKOHBI, MEPBBIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHHUs 3JIEKTPUUYECKOTo 3apsja, 3akoH Kyiona, 3akoH
Oma gpns  yuactka uenu, 3akoH Owma  Juisl  MOJTHOU
JJEKTPUYECKOM 1nenu, 3akoH J[xoyns - JleHma, 3akoH
AJIEKTPOMArHUTHOW MHIYKIIMH, 3aKOH COXPaHEHUs DHEPrHH,
3aKOH TNPSIMOJIMHEHHOIO PACHPOCTPAHEHUSI CBETA, 3aKOH
OTPpaXEHUSI CBETa, 3aKOH TMPEJOMJICHHS] CBETa; 3aKOH
COXpPAHEHHUs HEPruH, 3aKOH COXPAHEHUs HMITYJIbCa, 3aKOH
COXpaHEHHUS DJJIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHECHHS
MaccoOBOT0 yucia, nocryiarsl bopa, 3aKk0H paiiOaKTUBHOTO
pacriana);

- YBEPEHHOE HCMOJb30BAHUE 3aKOHOB U 3aKOHOMEPHOCTEU
Mpu aHamu3e GU3NIECKUX SIBJICHUHN U MPOIECCOB;

- copmMHupoBaTH YMEHHUS pEIIaTh pacueTHBIC 3a/1a4H C SIBHO
3aJJaHHOM (PU3MYECKON MOJeNblo, HMCNONb3ys (pu3nueckue
3aKOHBl U TIPUHLMIIBI; HA OCHOBE aHaJIM3a YCIIOBUS 3aJa4d
BbIOMpaTh (UBNYECKYI0 MOJIeNb, BBIACIATh (pU3NUEcKue
BEJIMYMHBI W (QOpPMYJBI, HEOOXOAUMBIC I €€ pEeIIeHUS,
MIPOBOJIUTH PACYEThl U OIEHWBATHh PEATHLHOCTH MOJTYYCHHOTO
3HaueHUs] (U3NYECKOW BEITUYMHBI; pellaTh KaueCTBEHHBIC
3a/lauyd, BBICTpaWBasi  JIOTUYECKH  HEMPOTHBOPEUUBYIO
LEMOYKY PAaCCYKIEHUN C ONMOpold Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (hU3UYECKHUE SIBJICHUS.




OK 02. Hcnonb3oBarhb
COBPEMEHHBIC  CpE/ICTBa
MIOWCKa, aHanm3a |
UHTEPIpETANN
uHpopManuy, u
UH(POPMAIMOHHBIC
TEXHOJIOTUH TSt
BBITTOJTHEHHSI 3a1a4
pohecCHOHATTLHOM
JeSITeIIbHOCTH

B 001acTH HEHHOCTH HAYYHOT'O O3HAHMS:

- c(hopMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu H OOIIECTBEHHON IPAaKTUKH, OCHOBAaHHOTO Ha
JUAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MecCTa B MOJUKYJIbTYPHOM MUPE;

- COBEpILICHCTBOBAHME SI3BIKOBOM H  YHUTATEIbCKOMN
KYJIbTYpPbI KaK CPEJCTBA B3aUMOICUCTBUS MEXY JIFOAbMU
Y MTO3HAHUS MUPA;

- OCO3HaHHWE IEHHOCTH HayyHOW  JesATEIbHOCTH,
TrOTOBHOCTb OCYILIECTBIISATh IIPOEKTHYIO U
HCCIIEI0BATEIbCKYIO0 JIESTENbHOCTh MHIMBUAYAIBHO U B
rpymnme.

Osnapnenue YHHBEPCAJIbHBIMH Y4eOHBIMH

NMO3HABATEJbHBIMU JeliCTBUAMM:

B) padora ¢ nHgopmManmei:

- BJIAaACTb HAaBbIKAaMH IIOJYUYCHUA HH(bOpMaHHH us3
HCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITEJILHO
OCYIIECTBIATh IOMCK, aHAINW3, CHCTEMAaTU3alHI0 U
MHTEpHpeTalnuo HHHopMaly pa3IndHbIX BUJOB U (HopMm
MIpe/ICTaBJICHMUS;

- cOo3JaBaTh TEKCThl B Pa3NUYHBIX (hopMaTax ¢ ydyeToMm
Ha3HayeHus: uHPoOpMallMM W LEJIeBOW ayAUTOPUH,
BbIOMpas ONTUMalbHYIO (opMy TMpeincTaBIeHHUs U
BHU3yaJIM3alluu,

- OLICHUBATH JIOCTOBEPHOCTb, JETUTUMHOCTD
I/IHCI)OpMaI_[I/II/I, €€ COOTBCTCTBUC NPABOBBIM U MOpPAJIBHO-
TUYECKUM HOPMaM;

- HUCHOJb30BaTh  CpPEICTBA HHMOPMALMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B pCeUICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHU3allMOHHbBIX
3aJa4 ¢ cOOII0ICHUEM TPeOOBaHUI YPrOHOMUKH, TEXHUKU

-C(i)OpMHpOBaTb YMCHHUSA YYUTBIBATH T'paHULIbl MPUMCHCHUSA
U3YYEHHBIX (U3WYECKHX MOJEJICH: MaTrephajbHas TOYKa,
HHCpLMAaJIbHasA CUCTEMa OTCYCTA, HHGEUIBHLIIZ ra3;, MOJIC/JIH
CTPOCHHUSI Ta30B, JXUJKOCTEH W TBEPABIX TEJN, TOUYCHHBIH
ANEKTPUYECKUN 3apsal, siAepHas MOJENIb aToOMa, HYKJIOHHAas
MOJIEJIb aTOMHOT'O sijipa MPH peiieHr: (GU3NIecKuX 3a/1a4;

- chopmupoBaTh COOCTBEHHYIO IMO3UIIMIO 1O OTHOLIECHUIO K
¢dusnveckoii WMHpOpMANMK, TOJy4yaeMOH U3  Pa3HbBIX
HCTOYHHUKOB, YMCTb HCIIOJIb30BAaTh III/I(i)pOBBIe TCXHOJIOTUHU

JUIsl  TIONCKA, CTPYKTypUpPOBaHMs, MHTEpHpeTaluud U
[IpEACTaBICHUSA yueOHOM u Hay4HO-IIOIYJIIPHON
uHbOpMallMY; Pa3BUTh YMEHUS KPUTHYECKOTO aHaiu3a

[10JIy4aeMoi UH(pOpMaIIIH.




0€30MaCHOCTH, TUTUEHBI, peCypcocOepeKeHH s, PaBOBBIX

U OTUYECKUX  HOpPM, HOPM  HMH(POPMALMOHHOM

0e30I1acHOCTH;

- BIAQJETh HaBbIKAMU PpACIO3HABaHUS M  3aILUTHI

uHpopManuy, MH(POPMALIMOHHOM Oe3onacHoCTU

JIMYHOCTH.
OK 03. IlnanupoBats u | B 001acTH 1yXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHUS: - BJIAJIETh OCHOBHBIMH METOJIaMU HAy4YHOTO IIO3HAHMS,
peaan30BbIBATH -~ c(hopMUPOBAHHOCTb ~ HPABCTBEHHOI'O  CO3HAHMS, | UCIOJIb3YEMbIMHU B (PU3HKE: IPOBOJUTH IPSMbIE U KOCBEHHbIE
COOCTBEHHOE ATHUYECKOI0 MTOBE/ICHNUS; U3MepeHusl (U3NUECKUX BEJIWYHH, BBIOMpAs ONTHMAJbHBIN
npogeccuoHaIbHOe U | - CHOCOOHOCTh OLEHHMBATh CHUTYallMI0 W NPUHUMATH | COCOO M3MEPEHHUS U MCIIOJIb3YS N3BECTHBIE METObl OLIEHKH
JUYHOCTHOE  pa3BUTHUE, | OCO3HAHHBIE PEILIECHUS, OPUEHTUPYSICb HAa MOPAIbHO- | HOTPEIIHOCTEH HM3MEPEHUH, MPOBOJUTH  HCCIIEJOBaHHE
HpeANPUHUMATENIBCKY IO HPaBCTBEHHbIE HOPMBI U IIEHHOCTH; 3aBUCUMOCTEH (PU3MUECKUX BEJIUYUH C HCIOJIb30BaHUEM
JeSITENIbHOCTD B | - OCO3HAHHUE JIMYHOTO BKJIa/Ja B IOCTPOEHUE YCTONUMBOIO | MPSAMBIX H3MEPEHUH, OOBSACHATH IOJy4YEHHBIE DPE3YJIbTaThl,
npodeccnoHaIbHON Oyay1ero; UCTONb3Ys GU3NUECKHE TEOPUH, 3aKOHBI U TIOHATHS, U IeNIaTh
cdepe, HCIOJIb30BATh | - OTBETCTBEHHOE OTHOILLEHUE K CBOMM POJIUTENSIM U (WJIM) | BBIBOJBI; COOMIOAATh IpaBWila 0€30MacHOro TpyAa IpHU
3HaHUS 1O (PUHAHCOBOM | IPyI'MM 4YiI€HaM CEMbH, CO3[JaHMIO CEMbHM HA OCHOBE | IPOBEJEHMM  MCCIEJOBAaHMH B  paMKax  y4eOHOro
IPaMOTHOCTH B | OCO3HAHHOI'O TNPHUHATHS LEHHOCTEH CeMEeNHOW JKHU3HM B | SKCIIEPUMEHTA M y4eOHO-HCCIIe10BaTENbCKON IEATENbHOCTH C
pa3MYHBIX  JKU3HEHHBIX | COOTBETCTBHHM C TPaIULUAMU HapoaoB Poccun. UCMOJIb30BaHUEM HU(PPOBBIX HW3MEPHUTEIBHBIX YCTPOUCTB U
CUTYalLUsAX OBiageHne  yYHHUBepPCAJIbHBIMM  PeryJiTUBHBIMHM | JJa0OpAaTOPHOTO 000py0BaHuUS; c¢(OpMHUPOBAHHOCTh

AeHCTBUAMMU: NPEICTaBICHUA O  METOJAax  IOJyYEeHUs  Hay4dHBIX

a) cCaMOOpraHu3auus: aCTPOHOMHUYECKUX 3HAHUH.

- CaMOCTOSITENIBHO  OCYIIECTBIATh IO3HABATEJIbHYIO

NeSTeNIbHOCTh,  BBISIBJISITH ~ MPOOJIEMBI, CTaBUTh U

(dhopMynHupoBaTh COOCTBEHHBIE 32/1a4H B 00pa30BaTEIbHOMN
NESATETFHOCTH M )KU3HEHHBIX CUTYAITUsX;
- CaMOCTOSITEIPHO COCTAaBJIATH IUIAH PEIICHUS MPOOIeMbI

C YYEeTOM HWMEIONIUXCS  PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEAINIOYTEHUIM;

- 1aBaTh OLIEHKY HOBBIM CHUTYAIIUsIM;

crocoOcTBOBaTh  (POPMHUPOBAHUIO W TPOSBICHHIO

ITUPOKOW dJPYAMIMK B Pa3HbIX 00JACTSIX 3HAHUWH,




IIOCTOSAHHO IIOBBIIIIATH CBOI
KYJIbTYPHBIH YPOBEHb.

0) CAaMOKOHTPOJIb:
UCIOJIb30BaTh MPUEMBI peIeKCHU JIJIsl OLICHKU CUTYAallUH,
BbIOOpA BEPHOT'O PELICHHUS;

- YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMAThH
PEIICHUS IO UX CHUIKCHUIO.

B) SMOLMOHAJILHBI HHTEJJIEKT,
copMHPOBAHHOCTD:

BHYTpEHHEH MOTHBALIMU, BKJIIOYAIOIICH CTpPEMJICHUE K
JOCTHIXXCHUIO neian n ycCrexy, OIITUMMU3M,
WHUIMATUBHOCTh, YMEHHE JCHCTBOBAThH, UCXOMS U3 CBOMX
BO3MOXKHOCTEI;

- OMIaTHH, BKIOYAIOUIEH CHOCOOHOCTh TMOHUMATh
OMOIIMOHAIIBHOE COCTOSHUE APYTUX, YUUTHIBATE €r0 IIpU
OCYIIECTBIEHUM  KOMMYHHUKAIlMM, CHOCOOHOCTh K
COYYBCTBHIO U COIICPCIKUBAHUIO,

- COLIMANbHBIX HABBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTH

o0pa3oBaTeNbHBI U

NPeAnoJIarammi

BBICTpAaUBaTh  OTHOIIEHUS C  JPYTMMH  JIIOJIBMH,

3a00TUTBCS, MPOSABIATH  WHTEpeC M paspeuiarb

KOH(JIUKTBI.
OK 04. DOddexktuBHO | - TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEILHOCTH M | - OBJaJeTh YMEHHUAMHU paboTaTh B TPYIIIE C BBHITOJHEHUEM
B3aUMO/ICIICTBOBATh U | CAaMOOIIPEICIIEHUIO; pPa3IMYHBIX COLUAIBHBIX poOJieH, IUIaHUpPOBaTh paboTy
paboTaTh B KOJUICKTHBE M | -OBJIQJICHUE  HaBBIKAMH  Y4eOHO-MCCIIEIOBATEIbCKOM, | TPYIIBI, PAlMOHAIBHO paCHpeieisaTh JIeSTeNbHOCTh B

KOMaH/Ie

MPOEKTHOM M COIMATILHON NEATEIIbHOCTH.

OBjajieHHe YHMBEPCAJbLHBIMM KOMMYHMKATHBHBIMH
JeHCTBHSIMMU:

0) coBMecTHasl 1esITeJIbHOCTD.

- IOHUMATh U UCTIOJB30BATh MIPEUMYIIECTBA KOMAH/IHON 1
WHIUBUAYATHHON PaOOTHI;

- NOpUHUMATh [E€JIHM  COBMECTHOW  JEATEIIbHOCTH,
OpraHU30BbIBATh U KOOPJMHUPOBATh JEUCTBHUSI MO €€

HCCTAaHJAPTHBIX CUTyalUAX, AACKBATHO OLCHHMBATb BKJA[
KOKJIOr0 M3  YYaCTHUKOB  Tpynmbl B pEIICHUE
paccMaTpuBaeMoi TPOOIEMBI.




JOCTHKEHMIO: COCTABIIATH IUIaH JEHUCTBUM, PACIIPENCIIATh
pollM C y4YeTOM MHEHUH YYaCTHHKOB 0O0CYXIaTh
pe3yabTaThl COBMECTHON PabOTHI;

- KOOPJIMHUPOBATHh U BBHIMOJHATH PabOTy B YCIOBHUSIX
peambHOro,  BHPTYIBHOTO U KOMOMHHPOBAHHOTO
B3aUMOJCICTBUS;

- OCYILECTBIIATh MIO3UTUBHOE CTPATErMYECKOE MOBEACHUE
B PpAa3JIMYHBIX CHUTYalMsIX, MPOSBIATH TBOPYECTBO U
BooOpakeHue, ObITh UHULIUATUBHBIM.
OBiaseHue  yHMBEpPCAJbHbIMH
AefCTBUAMMU:

) IPUHATHE Ce0sl U APYTUX JIIOIEi:
- MIPUHUMATh MOTHBBI U apTYMEHTBHI JPYTUX JIIOJACH MpH
aHaJIN3€ PE3yJIbTATOB EATENBHOCTH;

- NPU3HABATh CBOE IPABO W IPaBO APYIUX JIOJEH Ha
OIIIMOKH,

- pa3BUBaTh CHOCOOHOCTh MOHUMAaTh MHUP C MO3ULUHU
JPYroro 4ejaoBeKa.

peryJasiTHBHbIMH

OK 05. OcymectBisTh
YCTHYI0O U THCbMEHHYIO
KOMMYHUKAITHIO Ha
rOCYJJapCTBEHHOM  SI3BIKE
Poccuiickoit @enepanuu ¢
Y4EeTOM 0CcOoOEHHOCTEH
COIMAJIBLHOTO u
KYJBTYPHOT'O KOHTEKCTa

B o6s1acTH 3cTeTHYECKOr0 BOCIIUTAHHUSA:

- ACTETHYECKOE OTHOLIEHUE K MHpPY, BKIIOUAs 3CTETUKY
OblTa, HAYYHOIO M TEXHUYECKOTO0 TBOPYECTBA, CIIOPTA,
Tpy/a ¥ OOIECTBEHHBIX OTHOLICHHUH;

- CIIOCOOHOCTH  BOCIPUHUMATH  Pa3IUYHbIE  BHJbI
UCKYCCTBa, TPAAWLIMM M TBOPYECTBO CBOETO U APYTHX
HapoJI0B, OIIyI[aTh  ASMOIMOHAJIBHOE  BO3JEHCTBUE
HCKYCCTBa;

- yOeX/1IeHHOCTh B 3HAYMMOCTH sl JUYHOCTH U 00IIECTBa
OTE€YECTBEHHOIO M MHMPOBOTO MCKYCCTBA, ITHHUYECKUX
KyJbTYPHBIX TPaJAULIUNA U HAPOJIHOTO TBOPUECTBA;

- TOTOBHOCTb K CaMOBBIPQXEHHMIO B pa3HbIX BHJAX
HCKYCCTBA, CTPEMJICHHE MPOSBIIATh KAYECTBA TBOPUYECKOMN
JIMYHOCTH.

- copMUpOBaTH YMEHUS PACIIO3HABATH (DU3UUECKUE SBIICHUS
(mporiecchbl) U OOBIICHITH X Ha OCHOBE M3yUEHHBIX 3aKOHOB:
PaBHOMEPHOE M  PABHOYCKOPEHHOE  MNPSMOJIMHEWHOE
JIBW)KCHHE, CBOOOJHOE IIaJieHUE TeJ, JBHXKEHHE IO
OKPY>KHOCTH, HHEPIIHSI, B3aUMOICUCTBHUE TEJI, KOJIeOaTEIHbHOE
JIBUKEHHE, PE30HAHC, BOJHOBOE JBWXKEeHHE;, Au(PQy3us,
OpOYHOBCKOE JBIKEHHE, CTPOEHHE >KUJKOCTEH M TBEPIbIX
TeJ, U3MEHEHHe 00beMa TN MPU HAarpeBaHUU (OXJIAXKICHUN),
TEIJIOBOE PaBHOBECHUE, HCTIAPEHUE, KOHICHC AU, TUIaBJIECHUE,
KPUCTAJUIM3allMsl, KUIIEHUE, BIAXKHOCTh BO3/yXa, CBS3b
CpeHeld KHHETHYECKOW HHEPrHM TEIJIOBOrO JIBWKECHHS
MOJIEKYJT ¢ aOCOJIIOTHOM TeMIepaTypoid, IOBBIIICHHUE
JIaBJICHUSI ra3a MPU €ro HarpeBaHWM B 3aKPBITOM COCYIE,
CBSI3b MEXK/y ITApaMETPAMU COCTOSHMS ra3a B H30IIPOLECCax;
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OBiajleHne YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMH
JeHCTBUSIMU:

a) oOueHne:

- OCYIIECTBJIATh KOMMYHHUKAIIMU BO BCEX cepax KU3HH;
- pacro3HaBaTh HEBEpOAbHBIE CpEICTBA OOIIEHUS,
MOHUMATh 3HAYEHHE COLMAJIbHBIX 3HAKOB, PACIO3HABATH
MPEANOCHUIKA  KOHQIMKTHBIX CHUTyallMid W CMSTYaTh
KOH(JIUKTHI,

- Pa3BEepHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C
MCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

AIIEKTpU3allis TeJl, B3aUMOJCHCTBUE 3apsi0oB, HarpeBaHHE
IPOBOJHUKA C  TOKOM, B3aUMOJIEHCTBUE  MAarHHUTOB,
AIIEKTPOMAarHuTHas MHAYKLMS, JE€HCTBUE MarHUTHOIO IOJIS
Ha TMPOBOAHMK C TOKOM M  JBWXKYIIMHCS  3apaf,
AJIEKTPOMArHUTHBIE KOJEOAHUS W BOJHBI, MPSIMOJIMHEHHOE
pacrpocTpaHEeHHE  CBeTa, OTpPaKEHUE,  IPEJOMIICHHUE,
uHTepdepeHmsa, AUPpakuus W [OJISIpU3alus — CBETa,
qucriepcus cBeta; (GoToanekTpudeckuil 3¢ (dekT, cBEToBOE
JlaBJ€HHE, BO3HUKHOBEHHUE JIMHEHYaToro crekrpa aroma
BOJIOPO/1a, ECTECTBEHHAsl U UCKYCCTBEHHAs PaIMOAKTUBHOCTb.

OK 07. CopelicTBoBaTh
COXPAaHEHHUIO
OKpYXaroIei cpenpl,
pecypcocOepexeHuto,
OPUMEHATh 3HaHUS 00
WU3MEHEHNN KIIMMaTa,
IPUHILIUIBL  OEpeKIUBOTO
IIPOU3BO/JICTBA,

3¢ PeKTUBHO JEUCTBOBATH
B Ype3BbIYAHBIX
CUTYalLUAX

B o6s1acTH 3K0/10rM4eCKOr0 BOCIIUTAHHUSA:

- cOpMHPOBAHHOCTh  SKOJOTHYECKOH  KYJIbTYpBHI,
MMOHUMAaHUE BIIASTHUS COIMATbHO-3KOHOMHUYECKHUX
MPOLIECCOB HAa COCTOSTHUE MPUPOJHOM M COLUMAIBHON

Cpensl, OCO3HaHHE r1100aJIbHOTO Xapakrepa
HKOJIOTUYECKUX MPOoOIIeMm;

- IUIAHAPOBAaHWE M  OCYLIECTBICHHE JIEHCTBUM B
OKpY’)KaloIllle cpefe Ha OCHOBE 3HAHUA  Lelei

YCTOMYHMBOIO pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEHUCTBUM, IPUHOCALLIUX Bpex
OKpYKaroIlei cpese;

- yMeHue IIPOTHO3UPOBATH
9KOJIOTUYECKHE IIOCJIEICTBHS
JENCTBUMN, IPEAOTBPALLATD UX;

- paclIUpeHue OIbITa JEATEIBHOCTH 3KOJIOTHYECKON
HaIlpaBJICHHOCTH;

- OBJI3JICHHE HaBbIKAMU Yy4eOHO-HCCIIEeI0BATENIbCKOH,
IIPOCKTHOM ¥ COLMAIILHOMN JESTEIBHOCTH.

HeOJIaronpusTHbIE
MpEeANPUHUMAEMBIX

- cpopMHUpPOBaTh YMEHUS IPUMEHSATD 10Ty YEHHbIE 3HAHUS JUISI
OOBSICHEHUSI YCIIOBUH NpOTEKaHUs (PU3NYECKUX SIBJICHUN B
OpUpOAE€ M JUId NPUHATUS NPAKTUYECKUX pELIEHUN B
MOBCEHEBHOM KM3HM sl o0ecrieyeHuss 6€30MacHOCTU MpH
oOpallleHun ¢ OBITOBBIMU IPUOOpPaMH U TEXHUYECKUMHU
YCTPOHCTBAMM, COXPAHEHUS 3/10pOBbSI U COOIIONEHUS HOPM
JKOJIOTUYECKOTO0  IOBEJECHHUA B  OKpYXKawleH cpexe;

[OHMMaHHe HEOOXOJUMOCTH TNPUMEHEHUS JOCTHKEHHM
¢buzuKH u TEXHOJIOTHH JUTS palMoOHaIBHOIO
[IPUPOJIONIOIB30BAHMUS.
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2. CTpyKTYypAa U cofepxaHue y4eOHOU TUCIUTIIUHBI

2.1. O0bemM AUCHUIIMHBI U BUbI Y4e0HOH padoThI

Bun yueOHo# padoThI Oovem 6
yacax

o0 3®0

O0bem o0pa3oBaTebHOI NPOrPaMMbl JUCHHUILINHBI 213 213

BT. 4.

TEOpPETHYECKOE 00yUeHUe 117 12

MIPaKTUYECKHUE 3aHITUSI 78 12

caMOCTOsATeNIbHAs paboTa - 171

IIpoMe:kyTouHasi aTTECTALMSA - IK3aMeH 18 18
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2.2. TeMaTH4YeCKHUil IVIAH U COJIEPKAHUE TUCHUILTUHBI

HaunmeHoBaHue ®opmupyemMbl
pa3iesioB U TeM Obnem e o0Imue "
Coaepixanue yueOHOro MaTeprasa (0CHOBHOE U NPo¢ecCHOHATbHO-OPHEHTHPOBAHHOE) Hacos npogeccuona
U NPaKTHYEeCKUEe 3aHATUSA JIbHBIE
KoMIleTe
HIMHU
1 2 3 4
BBenenue. OcHOBHOE cojiepKaHne 2 OK 03
Puzuka n dusnka — yHIaMeHTaNbHas HayKa o Ipupoje. EctecTBeHHO-Hay4YHbII METO/ O3HAHUS, €r0 2 OK 05
MeTo/bI BO3MOXXHOCTH U TPaHUIIBI TPUMEHUMOCTH. DKCIIEPUMEHT U TEOpUs B MPOIECCE NO3HAHUS
HAY4YHOI'0 npupoabl. MozaenupoBanue (GU3NYECKUX ABICHUN U polieccoB. Posb SKCriepuMeHTa U TEOpUU
MO3HAHUSA B IIpoliecce mno3HaHus npuponsl. dusnmyeckas BenuunHa. Dusmyeckne 3aKoHBL. [paHUIIBI
IPUMEHUMOCTH  (pu3Mueckux 3aKkoHOB U Teopui. [IpuHuun coorBerctBus. Ilonatue o
¢usnveckoii kaptuHe Mmupa. [lorpemHOCTH M3MeEpeHWH (U3NYECKUX BEIWYUH. 3HAUYCHUE
¢u3uku npu ocsoenuu npodeccuii CI1O u cnenpansHocteit CIIO.
IIpakTHyeckue 3aHATHS: 2
®usuka B Moel mpodeccuu. 2
Paznea 1. Mexanuka 28 OK 01
Tema 1.1 OcHoBHOE conep:kanue 8 OK 02
OcHoBbI Mexannueckoe IBHKEHUE M ero BHJbl. MatepuanbHass Touka. CKalsipHble U BEKTOPHbIE 8 OK 04
KHHEMAaTHKHU ¢busnueckre BennunHbl. OTHOCHTENBFHOCTh MEXaHWYecKoro NBukeHus. Cucrema orcyera. OK 05
[Mpunnun orHocutenbHOoCcTH ["anmunes. CriocoOwl onucanust IBKeHHs. Tpaextopus. I1yTs. OK 07
Ilepememienue. PaBHoMepHOE npssMoMHENHOE ABHKeHUE. CKOpOCTh. YpaBHEHHE IBUKEHUS.
MrHoBeHHass W cpeaHss CKOpOCTH. YckopeHue. [IpsamMonnneitHoe IBUKEHUE C TOCTOSTHHBIM
yCKOpeHueM. J[BUKeHHe C TMOCTOSHHBIM YCKOPEHHEM CBOOOAHOTO majaeHus. PaBHomepHOe
JIBUKEHHE TOYKU TI0 OKPYKHOCTH, YIJIOBasi CKOpPOCTh. LleHTpocTpeMHUTENnbHOE YCKOpEHUE.
Kunemarnka abCcoNIOTHO TBEPOTO Tea
IMpakTHYecKHEe 3aAHATHS: 4
BoeinonHeHue 3aJaHuil Ha ONPEJECIIEHHE MEXAHWYECKOrO JIBWJKEHUS M TIOHATHUE €ro 4
OTHOCHUTEJIbHOCTH.
3amaun  Ha pacyeT CKOpPOCTH, YCKOPEHHUS, YCKOpPEHHS CBOOOJHOrO TaJaeHHs |
LEHTPOCTPEMUTENBHOIO YCKOPEHUS
Tema 1.2 OcHOBHOE coepKkaHHue 4
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OcHOBBI
JUHAMUKH

OcHoBHas 3anaya nuHamuku. Cuna. Macca. 3akonsl Mexanuku Hetotona. Cuiibl B ipupo/ie.
Cuiia TSOKECTH M CHJIa BCEMHUPHOTO TATOTEHHs. 3aKOH BCEeMHUpHOro TsaroreHus. Ilepmas
KOCMHUYECKasi CKOpPOCTh. J[BHkeHue I1aHeT U Maibix Tes CoilHeuHol cucteMsl. Bec.
HesecomocTs. Cuitbl ynpyroctu. Cuiibl TpeHUS

HpaKTI/I‘leCKI/Ie 3aHATHUSA:

I

3agaun Ha MpUMEHEHHE 3aKOHOB MexaHuku HproToHa.
Pemienust 3amay ¢ mpodeccHOHANBHOW HampaBIeHHOCThIO «MexaHuueckass pabora
MOIITHOCTb. 3aKOH COXPaHEHHs MEXaHUUECKOH SHEPTUN».

Tema 1.3

OcHoBHOe coep:kaHue

I

3aKOHBI
COXpaHeHHSs B
MEXaHHUKe

Wmnynee Tena. Mmmynbe cunbl. 3aKOH COXpaHEHMS HMMITYJbca. PeakTMBHOE IBHKCHHE.
Mexannueckas pabota u MmoutHocTs. Kunernueckas sneprus. [loteHunanbHas sHeprus. 3aKoH
COXpaHEHMs MeXaHM4YecKoW oHepruu. PaboTa cuibl TSXKECTH M CWIBl  YHOPYTOCTH.
KoncepBaruBuple cwibl. IIpumeHeHue 3akoHOB coxpaHeHus. lcrnosb3oBaHue 3aKOHOB
MEXaHUKU JJIs1 OOBSACHEHMs JABM)KEHHS HEOECHBIX Tel W JUIsl Pa3BUTHS KOCMHMYECKHX
HCCIEAOBAHUM, TpaHULBl IPUMEHHMOCTH KIIACCUYECKOM MexaHukd. [Ipakrtuueckoe
IpUMEHeHHE (PU3MYECKUX 3HAaHUI B IOBCEJHEBHOM MXM3HM JUIsl UCIOJIB30BAaHUS MPOCTHIX
MEXaHU3MOB, HHCTPYMEHTOB, TPAHCIIOPTHBIX CPEJCTB

IIpakTHYeCcKHE 3aHATHSA:

o

OrnpezneneHrne UMITYJIbCa TeNa, CUJI B IPUPOJE.
Pemenue 3a1a4 ¢ npodeccuoHaIbHONM HAMIPABIESHHOCTHIO 110 pa3ieny «MexaHukay.

Pa3nea 2. MoJieky

JsipHas GU3NKA M TEPMOJIUHAMMKA

40

Tema 2.1
OcHoBbBI
MOJIEKYJISIPHO

- KHHEeTHYeCKoM
Teopuu

OcHoBHOE CoacpKaHue

OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TeopuH. Pazmepsl 1 mMacca MOJEKyJ U
aToMOB. bpoyHoBckoe nBuxkeHHe. CHIIbI M 3HEPrus MEXMOJIEKYJSPHOTO B3aWMOJAECHUCTBHUS.
Crpoenue ra3000pa3HbIX, KHUJIKUX U TBEPIBIX Tesl. MneanbHbli ra3. Jlapnenue raza. OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW Teopuu ra3zoB. TemmepaTypa U ee H3MepEeHHe.
AOGCOMOTHBIN HyJb Temneparypbl. TepMoanHaMuueckas Iikaina Temreparypsl. Temnepartypa
3Be37l. CKOpPOCTH JIBHKEHHUS MOJIEKYJ M UX U3MEpeHHE. YpaBHEHHE COCTOSIHMS UACAIBLHOTO
raza. M3onpoueccsl u ux rpadpuku. ['a3oBelie 3akoHbl. MoJsipHas ra3oBasi IOCTOSTHHAS

IIpakTHYecKHe 3aHATHSA:

o

Pemenne 3amad Ha TeMy «OCHOBHBIE IOJIO)KEHHS MOJIEKYJISIPHO —KMHETUYECKOW TEOpUH.
Temneparypa u ee U3MepeHue».

Pemenue 3amau ¢ npoeccuoHanbHON HalPaBICHHOCTHIO « Y paBHEHHE COCTOSHUS H/1€ATbHOTO
ra3a. ['a3oBble 3aKOHBI».

Tema 2.2

OcHOBHOe co/Iep;KaHue

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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OcHOBBI
TePMOTMHAMHKH

BHyTpeHHsst )HEpTrus cUCTEMBl. BHYTpeHHSs SHeprus uaeaabHoro ra3a. Pabora u Temiora kak
dhopmbl epenayn SHepruu. TermIoeMKOCThb. Y IeiabHas TeTIOEMKOCTh. KOoM4ecTBO TeTIOTHI.
VYpaBHenune TeruioBoro Oamanca. IlepBoe Hauano TepMOAMHAMUKH. AuabaTHBIA MPOIECC.
Btopoe Hauanmo TtepmoauHamMuku. lIpuHumMn neldcTBUsA TEMIOBOM MaluHbL. TerioBbie
neuratenu. KITJ TeroBoro apurarens. XoioauibHble MaluHbl. OXpaHa npupoibl

IlpakTuyeckue 3aHATHS:

Pemenue 3amau ¢ mpodeccuoHanbHOM HampaBieHHOCThIO «TeruoBble naBuratenu. KITJ]
TEIJIOBOTO JIBUTATEIIS.

Tema 2.3
ArperarHsie
COCTOSIHUS
BeLeCTBA U
¢azoBbie
nepexoasl

OcHOBHOe co/iep:KaHue

10

Wcnapenne u koHzaeHcauus. HacblmeHHbli map u  ero cBoicTBa. AOCONIOTHas U
OTHOCHUTEJIbHAS BIIAXKHOCTb BO3yXxa. [Ipubopsl 1 onpeseneHus BIaxXHOCTH Bo3ayxa. Touka
pocbl. Kunenue. 3aBucuMocTh TeMIEpaTypbl KUIIEHUS OT AaBieHusa. Kputuueckoe cocrosiHue
BenliecTBa. lleperpeTslii map M €ro MCHONb30BaHME B TEXHHUKE. XapaKTEPUCTHKA XHMIKOIO
COCTOSIHUS BelecTBa. [IOBEpXHOCTHBIN CIIOM JKUIAKOCTH. DHEPrusi MOBEPXHOCTHOTO CIIOS.
bmvoxauii nopsnok. IloBepxHocTtHoe HaTspkeHune. CmaunBaHue. SIBlIeHMs Ha TIpaHULE
XKHUJIKOCTHU ¢ TBepAbIM TeaoM. KanwsipHble siBIeHUs. XapaKTepUCTHKA TBEPIOTO COCTOSHUS
BemlecTBa. Kpucramueckue u amopHble Tena. Ypyrue cBOHCTBa TBepAbIX Tell. 3akoH 'yka.
Mexanudeckue cBoicTBa TBepAbIX Tel. [lnactuueckas (ocrarounas) aedopmarus. TemioBoe
pacuipeHre TBepAbIX Ten U kuakocTed. KoapduuueHT nmHEHHOTO pacmmpeHus.
Koadpdunment o0bE€MHOTO0 pacivipenus. Yuer paciupenus B TexHuke. [Inasnenue. Y aenpHas
Teriora IuiasneHus. Kpucrammsanus. [IpakTuueckoe npUMEHEHNE B IOBCEIHEBHOM JKHU3HU
(bu3MYeCKUX 3HAHUI O CBOWCTBAX ra3oB, )KMJIKOCTEH U TBEPABIX TEJ

10

IIpakTHYecKHe 3aHATHSA:

Pemenue 3amau ¢ npodeccrnonanbHON HATPaBICHHOCTHIO «3aBUCUMOCTD JIaBJICHUS
HACBIIIEHHOTO Mapa OT TeMNepaTypsl. BiaxHOCTh BO3yXa».

Pemenue 3amau ¢ nmpodeccrnonansHON HaPaBIeHHOCTHIO «CBOMCTBA KUIKOCTEH.
[ToBepXHOCTHBIN COW KUAKOCTU. KanuisipHble SIBICHUSD.

Pemenue 3a1au ¢ npodeccuoHaIbHONW HaIpaBIEHHOCThIO « TEerIoBoe pacuIMpeHne TBEPIbIX
TEJ U )KUJIKOCTEM.

KonTtpoabHas padora Nel «Moseky/asipHas puznka u TepMOIMHAMHUKA)

Pasnea 3. DuekTpoanHaMuka

60

Tema 3.1
DJleKTpUYecKoe
noJjie

OcHOBHOe coaep:kaHne

10

DJIEKTPUYECKUE 3apsbl. DIEMEHTAPHBIN AIEKTPUUECKUNA 3apsAll. 3aKOH COXpAHEHUS 3apsja.
3akoH Kynona. DOinekTtpuueckas 1NocTOsiHHas. OiekTpuueckoe mnoze. HanpskeHHOCTh

10

OK 01
OK 02
OK 03
OK 04
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JIEKTPUYECKOro noJis. [IpuHnun cynepno3unnu mnosen. [IpoBOJHUKY B 3JIEKTPUYECKOM II0JIE.
JusnekTpuku B anekTpuueckoM nose. [lomspuzammst  nusnexkTpukoB. PabGora  cun
anekTpocraruueckoro moiyig. llorennman. Pasznocts mnorennuanoB. CBsi3b  MEXAY
HAIPSDKEHHOCTBIO M Pa3HOCTBIO IOTEHUUAIOB DJJIEKTPUYECKOIO MOJs. DIEKTPOEMKOCTb.
Enununsr  snexrpoemkoctu. Kowgencatopsl. CoenvHeHHE KOHICHCATOPOB B OaTapero.
OHeprus 3apspKEHHOTO  KOHJICHCATOpa. OHEpPrus ayeKTpudeckoro mnois. IIpumenenne
KOH/JICHCAaTOPOB

IIpakTuyeckue 3aHATHS:

[Ipumenenue 3akona Kynona. OnpezesieHne Hanps»KEHHOCTH 3JIEKTPUUECKOTO MOJIs.
Pacuernble 3a1aun Ha onpeieneHne padoThl CHII AIEKTPUYECKOTO TTOJISL.

Pemenne 3amau mpodeccHOHANBHOM  HAmpaBIEHHOCTBIO  «DJEKTPUUYECKAs EMKOCTb.
Konpgencaropy.

Tema 3.2
3aKOHBI
MOCTOSHHOI O TOKA

OcHoBHOE COACPKRAHUC

VYcnoBusi, HEOOXOUMBbIE AJIi BOZHUKHOBEHHUS U MOAJIEPXKaHUS dJIeKTpudeckoro toka. Cuia
TOKa U IUIOTHOCTb TOKa. 3akoH OMa Juid yyacTka Lenu. 3aBHUCHUMOCTb 3JIEKTPUYECKOIO
COIIPOTHBIIEHUS] OT Marepuana, [UIMHBI M IUIOIAAM IONEPEYHOI0 CEYEHHUsS IPOBOJHUKA.
3aBUCUMOCTb  DJIEKTPUYECKOI'O  CONPOTUBIIEHUS  IPOBOJAHUKOB  OT  TEMIEPATypBhI.
TemnepatypHblit KO3pPHUIHEHT conpoTHBiIeHUs. CBEpXIPOBOAMMOCTb. PaboTa U MOLTHOCTD
MOCTOSIHHOTO TOKa. TeruioBoe feiicTBue Toka. 3akoH J[xoyns—IJleHna. DneKTpoaBuxKyas
CHJIa KICTOYHHUKA ToKa. 3akoH OMa /171s mostHOM nenu. Dnektpuueckuenend. [lapaniensHoe u
MOCJIEZIOBATEIbHOE COEAMHEHHE MPOBOJHUKOB. 3akoHbl Kupxroda mist yzna. CoenuHeHHe
VCTOYHHKOB 3JIEKTPUUECKOM SHEPruu B OaTapero

HpaKaneCKne 3aHATHUSA:

Omnpenenenne y1eabHOrO CONPOTUBIIEHNUS IPOBOIHUKA.

Pemenue 3ana4 npodeccroHanbHON HANPaBICHHOCTBIO « DJIEKTPUUECKUE LETH.
[TapautenpHOE U MOCIEAOBATEIBHOE COCAUHEHUE IIPOBOJHUKOBY.

Pemenue 3agau Ha Temy «3akoH Oma 1J1d yyacTka uenu. 3akoH OMa Jij1s MOJTHOM LETIN».
Pemenue 3amay npodeccuoHanbHOM HampaBlieHHOCTbIO «3akoH [Dxoyns-Jlenna. PaGora u
MOIIHOCTb ITOCTOSTHHOTO TOKa.

KoutpoabHas padora Ne2 «JaexkTpuueckoe moJie. 3aKOHbI HOCTOAHHOTO TOKA)

OcHoBHOE coxepxaHue

OK 05
OK 07
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Tema 3.3 DNEeKTpUUECKUH TOK B METajllaX, B JJIEKTPOJIMTAxX, razax, B BaKyyMme. ODJEKTPOJIU3. 3aKOH 6
duekTpudeckuii |diexktponusza Dapanes. DJIEKTPOXMMUYECKUMH SKBUBAJICHT. Buabl ra30BbIX pa3psaoB.
TOK B Tepmoanexrponnas smuccus. [Imazma. DnekTpudeckuii TOK B moIynpoBogHuKax. CoOcTBeHHAs
Pa3IHYHBIX U [OpuMecHas  mpoBoguMocTd. P-n mepexoxn. IlpuMeHeHne  moOJIynpOBOJHHKOB.
cpenax [TosynpoBOIHUKOBBIE TPUOOPHI
IIpakTHyeckune 3aHATHA: 2
Pemenue 3amau mpodeccuoHaIbHON HANTPaBICHHOCTHIO DIIEKTPUYECKHUI TOK B 2
MIOJIYIIPOBOIHUKAX.
Tema 3.4 OcHoBHoOE coepraHue 6
MaruuTHoe mosie |BekTop HWHAYKIMM MarHUTHOTO MoJjis. HanpsokeHHOCTh MarHuTHOro mossi. JlefcTBue 6
MAarHuTHOTO MOJIs1 Ha MPSAMOJIMHENHBIA NPOBOJHUK C TOKOM. B3aumoneiictBue TokoB. Cuiia
Awmnepa. Ilpumenenue cuibl Ammnepa. MarnuTHbli moTok. Pabota mo mnepemenieHuto
MIPOBOJIHMKA C TOKOM B MAarHUTHOM MoJje. /[eficTBrue MarHuTHOTO MOJIsl Ha JABUXKYIIMICS 3apsia.
Cuna Jlopenma. [Ipumenenue cuisl Jlopenna. OnpeneneHue yaenpHoro 3apsiaa. MarHuTHbie
CBOMCTBa BelecTBa. MaruutHas npoHuiaeMoctb. ColHEeUHass akTUBHOCTh U €€ BJIMSIHUE Ha
3emutto. MaruutHele Oypu
IIpakTHYecKne 3aHATHS: 4
Pemrenue 3amau mpodeccuoHaibHON HampaBieHHOCThIO «Cuiia Amriepa. [Ipumenenue cubl 4
Amnepay.
Pemenue 3amau mpodeccruonanbHoi HanmpaBieHHOCThIO «Cuna Jlopeniia. MaruutHbie
CBOMCTBA BEILLIECTBAY.
Tema 3.5 OcHOBHoOE coep:kaHne 6
DJIEKTPOMATHH SABnenue snekrpoMarHuTHOW uWHAYKIUU. IlpaBuio JleHna. 3akoH 3JI€KTpOMarHUTHOM 6
THasIMHIAY KA uHAyKIuU. BuxpeBoe snexktpuueckoe nose. 9JJC MHAYKINN B ABMXKYIIMXCS MPOBOJHUKAX.
SBnenne camoMHIyKUMU. MHAYKTHBHOCTb. DHEPrusi MarHUTHOTO IOJSI TOKa. B3aumocBs3b
IIEKTPUYECKUX M MATHUTHBIX MMOJIEHM. DIIEKTPOMAarHUTHOE IOJIE.
IpakTHYeCKHe 3aHITHS: 4
Pemenue 3anay «fIBnenne caMOMHAYKIUU VHTyKTUBHOCTD. DHEPIHsi MATHUTHOTO MOJIS 4
TOKa».
Pemenue 3a1a4 ¢ npodeccruoHaIbHON HANPaBICHHOCTBIO « DJIEKTPOMArHUTHAs MHAYKLIHSY.
KonTtpouabnas pabora Ne3 «MarautHoe moJie. JJIeKTPOMarHUTHAs1 MHAYKIUSD). 2
Paznea 4. Kosie6anus u BOJIHBI 22
| OcHoBHOE conep:kanue 6 OK 01
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Tema 4.1
MexaHuuyecKue
KO0JIeOaHHS H
BOJIHBI

KonebarenbHoe nBuxeHue. [apmonmyeckue konebanusa. CB0oOOAHBIE MEXaHHUYECKUE
konebanus. [IpeBpaienue s3Hepruu npu KosedaTeabHOM JBM>KeHUN. CBOOOIHBIE 3aTyXalOIINe
MexaHudeckue  kojebanus. Marematnueckuii  MasTHUK. [Ipy>XKMHHBIH  MasiTHHK.
BoiHyxieHHble MexaHudyeckue KosiebaHus. Pe3onanc. Ilonepeunsie u mpojosiabHbIE BOJIHBL.
XapaKTepUCTUKU BOJHBI. 3BYKOBBIC BOJHBI. YJIBTPa3BYK H €ro MPUMEHEHHUE

IIpakTuyeckue 3aHATHS:

Pemenne 3amau «l'apMonmueckue Konebanusi. CBOOOAHBIE MEXaHMYECKHE KOJIeOaHus.
[IpeBpaliieHre SHEPruu Opu KOIe0aTeIbHOM JABHKEHUNY.

Tema 4.2
JIEKTPOMATHU
THBIE
KO0JIeOaHus H
BOJIHBI

OcHoBHOe coep:kaHne

CBoOoaHBIE 3EKTpOMarHuTHele kojebanusa. [IpeBpareHue sHepruu B KojeOaTeIbHOM
koHType. @opmyna TomcoHa. 3aTyxaroliue 3JIEKTPOMAarHUTHbIE KoJjieOaHus. ['eHeparop
HE3aTyXaoIlIUX 3JEKTPOMAarHUTHBIX KojeOaHui. BeiHy X /IeHHbIE 3JIeKTpUYECKUe KoueOaHusl.
[Tepemennsblii TOK. ['eHEepaToOp MEpeMEHHOT0 TOKa. EMKOCTHOE M MHHIYKTUBHOE COITPOTUBIICHHUS
[IEPEMEHHOTO TOKAa. AKTHUBHOE CONpOTUBIEHUE. 3akoH OMa i 3JIEKTPUYECKON Lienu
MIEPEeMEHHOTO TOKa. PaboTa M MOIIHOCTH IEPEMEHHOTO TOKa. PE30HAHC B AJICKTPUUYESCKOM TIETTH.
Tpanchopmaropsl. Toku Bbicokoil uacToThl. [lomyuenue, mepemadya M pacmpenesieHue
ANEKTPOIHEPIHU. DJIEKTPOMArHUTHOE MOJI€ KaK OCOObIN BHJI MaTepuu. DJIEKTPOMArHUTHbHIE
BonHbl.  CBolicTBa  JNMEKTPOMAarHUTHBIX BOMH.  BuOparop  I'epma.  OTKpBITHIA
KonebaTenbHbld  KOHTYp. WM3o0perenune pamuo A.C. [lonoeim. [loHsiTHE 0 pagnocBsi3u.
[Ipunuun paanocsszu. [IppuMeHeHne 31eKTpOMarHuTHBIX BOJIH.

IIpakTHYecKkHe 3aHATHSA:

Pemenue 3amau ¢ mpodeccHoHANIbHOW HampaBlieHHOCThI0 «IlepeMeHHBI TOK. AKTHBHOE,
€MKOCTHOE ¥ MH/IyKTUBHOE COTIPOTHBIICHHUS NTEPEMEHHOTO TOKaY.

Pemenue 3amau ¢ mpodeccoHaTbHON HANPaBICHHOCTHIO «3akoH OMa i 3JIEKTPHUYECKOM
I[eNU IIepeMeHHOoro Toka. PaboTa 1 MOIIHOCTh MEPEMEHHOTO TOKA.

Kountpoabsnas padora Ne 4 «KosiebaHusi 1 BOJTHBI».

OK 02
OK 04
OK 05
OK 07

Pazngea 5. OnTuka

20

Tema 5.1
IIpupona cBera

OcHOBHOE coepxaHue

Toueunblii ucTouHMK cBeTa. CKOPOCTH PacHpOCTPAHEHHs CBETA. 3aKOHBI OTPAKEHUSA U
npenomiieHns cBera. ConHewynele W JyHHble 3armeHus. [lpunnun ['roirenca. IlomnHoe
orpaxkenue. JIunzel. IlocTpoenne wu3zo0paxkenuss B JuH3aX. DopMyna TOHKOH JIHMH3BI.
VBenuuenue nuH3BL [Ma3 kak onTudeckas cuctema. Ontudeckue mpuOOpbl. TernecKOmbI.
Cuuia cera. OCBEIEHHOCTh. 3aKOHBI OCBEIIEHHOCTH

IIpakTu4yeckue 3aHATHS:

OK 01
OK 02
OK 04
OK 05
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Pemenwue 3anay ¢ npodeccnoHanbHOM HANPaBICHHOCTHIO «OCBEIIEHHOCTD. 3aKOHBI
OCBEIICHHOCTH.

Tema 5.2
BoJsHoBLIe
CBOJCTBacBeTa

OcHoBHOe coep:kaHue

NuTepdepennus ceera. KorepeHTHOCTH CBETOBBIX Jiyuel. UHTepdepeHins B TOHKUX IJICHKAX.
Konbua Hetotona. Mcnonb3oBanue untepdepeHun B Hayke u TexHuke. Judpaxmus ceera.
Judpakius Ha 1menud B napauienbHbiX Jydax. [udpaknuonnas pemerka. [lonstue o
ronorpapun. [lomspusaums mnomepeunsix BonH. llomspusammst  cera.  J[BoitHoe
aygenpenomiienue. Ilonspouasl. Jucnepcusi cBeta. Buabl uziaydyeHuil. Buabl CIEKTpOB.
Crnektpel ucnyckanusi. Crnexktpsl noriomeHus. CrekrpanbHbiii aHanu3. CrekTpanbHble
KJIacChl 3Be3ll. YibTpaduoneroBoe uznyueHue. MuppakpacHoe uzinydenue. PeHTreHOBCKHe
ayuu. VIX mpupona u coiicTBa. I11kana 3J1eKTpOMarHUTHBIX U3JTYYEHHUM.

IIpakTH4yecKkue 3aHATHS:

OmnpepesneHne AIMHBI CBETOBON BOJHBI C MOMOIIBIO TU(PPAKIUOHHON PEIIETKH.

Kontpouabnas pagora Ne 5 «Ontuxay.

Tema 5.3
CrnenuajabHas
Teopus

OTHOCUTCJIBHOCTH

OcHoBHOE€ CoacpRKaHue

JIBr>KeHUEe CO CKOPOCThIO cBeTa. I1ocTymaTel TEOpUM OTHOCUTENIBHOCTU U CIEACTBUSA U3 HUX.
WHBapnaHTHOCTH MOJ1yJIsl CKOPOCTH CBETA B BaKyyMe. DHeprusi Hokos. CBs3b MacChl U SHEPTrUU
CBOOOTHON YacTHIIbl. DJIEMEHTHI PEISTUBUCTCKON JMHAMUKHU.

NININININ

Pa3gen 6. KBantoBasi pusuka

14

Tema 6.1
KBantoBas
ONTHKA

OcHOBHOE cogep:kaHne

KBantoBas runoresa Ilmanka. TeroBoe m3nydenue. KopnyCKynasipHO-BOJTHOBOM Iyaliv3M.
®ortonbl. ['mnoreza xae bpoiins o BOAHOBBIX cBoiicTBax 4actull. (COOTHOIIEHHE
HeonpenenenHoctelt [eiizendepra. [laBnenue cBera. Xumudeckoe aeicTBue cBera. OTIBITHI
I1.H. JleGenera u H.W. BaBunosa. ®otosddexrt. YpaBHenue DitHiuTeiHa 11 porodddekra.
Buewnuit gorosnexrpuueckuil r3¢dexr. Buytpennuit porosadpdext. Tumnsl GoTO1€MEHTOB.
[Tpumenenue gorodrpdexra

IIpakTHYecKkHe 3aHATHSA:

[Tpumenenue ypaBHeHnue DitHmTeiina s potorddexra. [Tpumenenne dporosrddexra.

Tema 6.2
duszuxka atomMa u
aTOMHOI0 siApa

OcHoBHOE coxepxaHue

Pa3BuTHe B3rIII0B Ha CTPOEHME BellecTBa. Moaenu CTpOEHHS aTOMHOTO  sijpa.
3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTpax Bojopoja. SaepHas wmonenb aroma. ONBITHI
3. Pezeppopaa. Mogens aroma Bogopoaa o H. bopy. KBanTossie noctynatsl bopa. Jlazepsr.
PagnoakTuBHOCTE.  3aKOH paguMOAKTUBHOrO pacnaja. PagumoakTHBHBbIE NpeBpalieHUs.
CriocoObl HAOIIOACHUS U PETUCTPALIUH 3apsDKEHHBIX yacThll. D¢ dexT Bapuiosa — YepeHkosa.
Ctpoenue aromMHoOro sjpa. JlehekT Macchl, SHEPTHUsl CBSI3U M YCTOWYUBOCTh aTOMHBIX SIIED.

AIBRINIDN

OK 01
OK 02
OK 04
OK 05
OK 07
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SAnepuble peakuuu. SnepHas SHepreTuka. ODHEPreTUYECKUM BBIXOJ SJIEPHBIX pEeaKLUi.
HckyccTBeHHass paavoakTUBHOCTh. JleneHue Tshkenbix sanep. Llenmnas spepHas peaxuus.
VYupasnseMas nenHas peakuus. SnepHelil peakrop. TepmosepHblii cUHTE3. DHEPTuUs 3BE31.
[losyyeHne panMOaKTUBHBIX H30TONOB W MX IIPUMEHEHUE. buosormdeckoe IeicTBHUE
pPaAMOAKTUBHBIX M3JIYYEHUH. DJIE€MEHTApHbIE YACTULIbI

IIpakTHYecKkHne 3aHATHS: 2

[IpuMmeHeHne 3aKOHA PAIMOAKTUBHOTO pacmajia. 2

KoutpoabsHnas padora Ne 6 «KKBanroBasi pusuka 2
Pa3nen 7. Crpoenue Beenennoii 7 OK 01
Tema 7.1 OcHoBHOE coepKaHue 2 OK 02
Crpoenne Conneunas cucTema: IUIaHETHI U MaJjlbie Teja, cuctema 3emisi—JlyHa 2 OK 03
CoutHeuHoii IIpakTHYecKHne 3aHATHS: 2 OK 04
CHCTEMBI HM3ydenue KapThl 3B€3IHOIO HebA. 2 OK 05
Tema 7.2 OcHOBHOe coiep:KaHue 3 OK 07
IBOTIONUSA Crpoenne u sBomonmst Conaia u 38é31. Kmaccndukarms 38E31. 3BE3MBI U HCTOYHUKH UX 3
Bcenennoi sHepruu. ["anmaktuka. CoBpeMeHHbIC IPEJCTABICHHS O CTPOCHHUH U 3BOJIONNHU BeeneHHon
IIpomexyToUHAsI aTTeCTANMS: DK3aMCH 2
Bcero: 197
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3. YcioBusi peaju3anuy NporpaMMbl y4eOHOM JUCHMIIHHBI

3.1. TpeboBaHusi K MUHMMAJLHOMY MAaTEPHATBLHO-TEXHUYECKOMY
o0ecneyeHm 0.

Peanuzanus mporpaMmbl IUCIMILIMHEI TPEOYET HATUUUsl yueOHOro KaObruHeTa
1076370978

OoOopynoBanmne y4eOHOro KaduHera:

— Becbl TeXHUYECKHE C pa3HOBECAMU;

— KomruiexT st mabopaTopHOTro MpakTUKyMa MO ONTHKE;

— KommuiekT st 1abopaTopHOro MpakTUKyMa 10 MEXaHHUKE;

—Kommiiekr st abopaTopHOTO — MpakTHKyma IO
MOJIEKYJIIPHOM (PU3UKE U TEPMOJIUHAMUKY;

—Kommnekt s 1abopaTopHOro  MpakTUKyma 1O
AIIEKTPUUYECTBY (C TEHEPATOPOM);

— KommiekT myie u3ydeHus: BO30OHOBIISIEMBIX HCTOYHHKOB
HEpruM  (COJIHEYHOM, BETPOBOM  sHepruu, OuUo-,
MEXaHUYECKON U TEPMOIIIEKTPUUECKONIHEPTETUKHN );

— AMniepMeTp J1a00paTOPHBIN;

— BonibT™MeTp 1a00paTOpHBIN;

— KosopumeTtp ¢ HabOpoM KaJIOpUMETPUUYECKHX TET,

— TepmomeTp 1ab0OpaTOPHHBIIL;

— bapomeTtp-anepounn;

— bJIOK mUTaHus peryJInpyemblil;

—'eHeparop 3ByKOBOW;

— l'urpomerp (ricuxpomerp);

— I'py3 HaGopHbIi;

— JIuHamMoMeTp AEMOHCTPALMOHHBIN;

— Komruiekr IIOCY bl JEMOHCTPAlOHHON c
MPUHAJICKHOCTSIMU;

— MaHOMeTp KUAKOCTHON IEMOHCTPALIMOHHBIN;
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— MeTp AEMOHCTpPAIIMOHHBIN;

— Mukpockon 1eMOHCTPAaMOHHBIM;

— Hacoc BakyymusIii KomoBcKkoro;

— CTONMK NOABEMHBIN;

— IIITaTB 1eMOHCTPAIIMOHHBIA (PU3UUECKU;

— DIIEKTPOTUINTKA,;

— Habop aeMOHCTpalMOHHBIN MO JWHAMHUKE BpaIllaTeIbHOTO
JIBHDKCHUS;

— Habop JIEMOHCTPAIITUOHHBIN (0] MEXaHUYECKUM
KOJICOAHMSIM;

— HabGop aeMoHCTpaliMOHHbIN BOJTHOBBIX SBJICHUM;

— Benepko Apxumena;

— MastHuk MakcBenna,

— Habop ten paBHOrO 00BEMA;

— Habop Ten paBHOIT MaccChl;

— [Ipu3ma, HaKJIOHSAIOIIASACS C OTBECOM;

— Cocyipl COOOIIAOIINECS;

— CrakaH OTJIMBHOW JIEMOHCTPAIIMOHHBIH;

— TpyOka HptoToHa;

— [ap [Tackans;

—Habop neMOHCTpallMOHHBII MO MOJIEKYJSIpHOU (hU3UKE U
TETIJIOBBIM SIBJICHHSIM;

— HaGop neMoHCTpaIimoHHBIN 110 ra30BbIM 3aKOHAM;

— Habop kanumuisipos;

— TpyOxka 1151 JeMOHCTpaIli KOHBEKITUHU B KUJIKOCTH;

— [ {unmMHApPBI CBUHILIOBBIE CO CTPYTOM;

— [Ilap ¢ konbLIOM;

— BBICOKOBOJIBTHBIA HCTOYHUK;

— Jlosumerp;

22



— KamepToHbI Ha pe30HAHCHBIX SIIIUKAX;

—Kommexkt  mpubopoB W NpPUHAAICKHOCTEH IS
JEMOHCTPALUH CBOMCTB AJIEKTPOMArHUTHBIX BOJIH;

— KoMIiekT npoBooB;

— MarauTt nyrooOpasHblif;

— MarHur nosocoBOr JI€MOHCTPAMOHHBIM;

— Mammmna snekTpodopHasi;

— MasTHUK 3JIEKTPOCTaTUYECKUI;

— Habop no n3zydyeHuno MaraHuTHOTO MOJIsl 3eMJIH;

—HabGop pgemMOHCTpanMOHHBI 1O MarHUTHOMY  IOJIO
KOJIBLIEBBIX TOKOB;

— Habop neMoHCTpaliMOHHBIH MO TOJTYIPOBOIHUKAM;

— Habop neMoHCTpaliMOHHBIN MO0 TOCTOSHHOMY TOKY;

— HaGop 1151 ieMoHCcTpaliii MarHUTHBIX MOJIEH;

— Habop 17151 neMoHcTpanuu 3JeKTPUYECKUX OJIEH;

— ITanouka cTeKIsIHHas,

— [Tanouka >00HUTOBAS;

— CTpenKd MarHUTHBIE HA ITATUBAX;

— CynTaH 3JIeKTPOCTaTHYECKHUI;

— DJIEKTpOMarHuT pa300pHbIN;

— Habop neMOHCTpaliMOHHBII 0 TEOMETPUUECKOM OITHUKE;

— CHeKTpOCKOM JIBYXTPYOHBIIA;

— Habop criekTpanbHbIX TPYOOK C HCTOUHUKOM MTUTAHUS;

— YcranoBka Jiyist uzydenus porodrpdexra;

— Habop nemoHcTpanroHHbIi o noctostHHou [1nanka;

— KomMmriiekT  HarisaHbIX  MOCOOWMM  JJIsI  MOCTOSIHHOTO
UCIIOJIb30BaHUS;

— KommuiekT mopTpetoB miis odopmiieHus KabWHETa,

— Kommiekr ACMOHCTpPAIIMOHHBIX yqe6HBIX Ta6J'II/II_I.
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— Ilpn wanuuum HeoOXomuMOro oOOpyAOBaHHS 3aHATHUS MO (U3HKE B
HEKOTOpPBIX  CIy4yasiX MOTYT TIPOBOJAMTBCA B  HMMEIOIIUXCA B

00pa3oBaTeNbHON OpraHU3alMi MaCTEPCKUX WIIH J1a00paToOpUsX.

3.2. UndopMaumnonHoe odecnevyeHue 00yueHmst

1. Msikumies, I'. 5. @usuka: 10 kinacc: 6a30BbIi U yTiyOIEHHBIN YPOBHHU:
yueonuk / I'. 1. Mskumies, b. b. byxosues, H. H. Cotckuii; mon penakiueid H. A.
[TapdentreBoii. — 10-e uza. — Mocksa: [Ipocsemenne, 2023. — 433 ¢. — ISBN
978-5-09-103619-0. — TekcT: 37eKTpOHHBIN // DAEKTPOHHBIA pecypc uppoBOi
obpazoBarenbHoit  cpensl  CIIO  PROFoOpaszoanue: [caiit]. — URL:
https://profspo.ru/books/132340.

2. Msikues, I'. 5. @uzuka: 11 knacc: 6a30BbIif U yriyOIEHHBIN YPOBHU:
yueonuk / I'. . Mskumes, b. b. byxosuies, B. M. Uapyrun; nox penakuueit H. A.
[TapdentseBoii. — 11-e u3a. — Mocksa: [Ipocsemenne, 2023. — 440 ¢c. — ISBN
978-5-09-103620-6. — TekcT: 3IeKTpOHHBIN // DIEKTPOHHBIN pecypc 1udpoBoi
obOpazoBatenbHoit  cpensl  CIIO  PROFoOpaszomanue: [caiit]. — URL:
https://profspo.ru/books/132346.

3. bemnara, B. B. ®usuka: 10 kiacc: 6a30BbIil ypoBeHb: yueOHUK / B. B.
benara, U. A. JlomauenkoB, 0. A. IlaneOparneB. — 4-e¢ uza. — Mockaa:
[IpocBemenne, 2022. — 224 c¢. — ISBN 978-5-09-101619-2. — Tekecr:

AJIEKTPOHHBIN// DIEeKTpOHHBIN pecypce 1mdpoBoil obpazosatenbHOl cpeasl CIIO

PROFo6pa3zoBanue: [caiit]. — URL: https://profspo.ru/books/132334.

4, benara, B. B. ®usuka: 11 knacc: 6a30BbIi ypoBeHb: yueoHuk / B. B.
bemara, U. A. JlomauenkoB, 0. A. IlaneOparueB. — 4-e¢ usa. — Mockaa:
[Ipoceemenne, 2022. — 240 c. — ISBN 978-5-09-101620-8. — Tekcr:

AJIEKTPOHHBIN// DIEKTPOHHBIN pecypce 1udpoBoit obpazosatenpHOl cpeapl CIIO

PROFoo6pa3oBanue: [caiit]. — URL: https://profspo.ru/books/132348.
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4. KoHTPOJIb ¥ OlleHKA Pe3yJIbTATOB OCBOEHUS Y4eOHOH TUCHUILTHHBI

Pesynomamul 00yuenun

Kpumepuu OUCHKU

Memoowl ouenku

- IPEIMET, METOJT U
3aauu PU3UKY;

— 001111e OCHOBBI
¢bu3nveckoil HayKu;

- OCBOEHHUE 3HaHUH O
(byHIaMEeHTaIbHBIX
(bU3NYECKHUX 3aKOHAX U
MIPUHIIMIIAX, JIS)KAIIUX B
OCHOBE COBPEMEHHOM
(bu3nvIecKoil KapTHHBI
MUDA;

— OBJIQJICHHE YMCHHSIMU
MIPOBOJIUTH HAOIIOICHHUS,
TUTAHUPOBATH H
BBINOJIHATh
IKCIIEPUMEHTHI;

- IPUMEHSTH MTOJTy4YCHHBIE
3HAHHS,

- OTHCHIBATh U OOBSICHSATH
(dbu3nuecKue SIBICHUS U
CBOWCTBA TEJI: CBOMCTBA
ra3oB, >KHIKOCTEH 1
TBEP/BIX TEJ, BOJTHOBBIE
CBOMCTBA CBETA;
M3ITyYeHHUe U MOTIIOIIEeHUE
CBETA OTJIMYATh TUITOTE3BI
OT HayYHBIX TEOPUH;

— JIeTIaTh BBIBOJBI Ha
OCHOBE
IKCIIEPUMEHTAITLHBIX
JIAHHBIX;

— TIPUBOJUTH MPUMEPHI
MO3BOJISIFOT MPOBEPUTH
HUCTUHHOCTH
TEOPETHUYECKHUX

BBIBOJIOB;

- huznueckas

TEOpHS TaeT BO3MOKHOCTh
OOBSICHSITH H3BECTHBIC
SIBJICHUST TIPUPOJIBI U
Hay4dHbIe (DaKTHI.

Kpurepun oueHuBaHus TeKyuien
aTTecTalMu:

ATTeCTOBAH - BBICTABIISIETCS
o0y4aromiemMycsi, OTBETHUBIIEMY
npaBwibHO Ha 10 BOmpocos.

He aTTecToBaH - BhICTaBIISICTCS
00yyaromemMycsi, KOTOpbIi OTBETHII
MeHee Ha 4 Borpoca.

Kpurepuu onieHnBaHus 3K3aMeHa:

OTJIMYHO - BHICTABIISETCA
oOyuaromiemMycsi, OTBeTHBIIIEMY Ha 18-
20 BOIpoOCOB.

Xopouo - BEICTaBIISIETCS
oOyuaromemMycsi, OTBeTHBIIIEMY Ha 15-
17 BomipocoB.

Y10B1eTBOPUTENBHO - BHICTABISETCS
oOyuaromemycsi, oTBeTHBIIEMY Ha 10-
14 BonpocoB.

TEKYyIas aTTeCTaiuus

OK3aMeH
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Pa3paborumnk:

ITpenonasarens ®CITO @ / /M.C. Kypasosa/
(noonucy)
CoraacoBano:

IIpencenarens [NLK «O6mue 1 ryMaHuTapHble JUCIHATLIHHBI»

/@/ /M.D. Jluraepa/

(noonucw)

3am. nexkana no MP ®CITO L/c ;ﬁ/ /M.N. Jlaraes/
b)

Hupexrop IYMP N/ /M.A. MaromaeBa




