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CO/IEP/KAHHUE

Oo0mas xapakrepucTuka padodeil mporpaMMbl U CHUATIIAHbBI

CTpykTypa M coepkaHue y4eOHOM TUCIUIINHbBI

MeToanuyeckue yKa3aHus M0 NPOBEACHUIO NPAKTHYECKUX 3aHATHIT/JIA00PaTOPHBIX
pa6oT/ceMUHapPOB, 3aHATHI B (JopMe NPAKTUYECKOI OATOTOBKM (IIPU HAJTUYHH), U

CcaMoOCTOSITEeJIbHOM padoTe

DoHJ 01IEHOYHBIX CpeacTB IMCUMIIJINHBI

YciioBUS peasiu3aliii NPOrpaMMbl I CHHIJIHMHbI

NudopmanuonHoe odecrneyeHne peaan3anu NPpOrpaMmbl
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1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI JUCIHUILINHBI
DPU3UKA

1.1 MecTo AuCHMILVINHBI B CTPYKTYpe OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMBbl:

VYueOHnast nucruruinHa « PU3nKa» SBISETCS 0053aTENbHON YacThIO 0011e00pa3oBaTeIbHOr0
HMKJIa OCHOBHOM oOpa3oBaTenbHOM mnporpammbsl no crenuanbHocT 09.02.11 Paspabotka u
yOpaBlieHUE MPOTPaAaMMHBIM 00ECIIEUEHUEM.

Pabouas mporpamma aucUUIUIMHBI pa3paborana B coorBercTBHH ¢ DPI'OC cpemnero
obmero o6pazoBanus ¢ yderoM DPI'OC CIIO mo cmenmanbHoctn 09.02.11 Paspabotka u
yIpaBJIeHUE IPOTPAMMHBIM 00€CIICUEHUEM.

Jucnurnnuaa HanpasieHa Ha popmupoBanue OK mo crenmansaocT: 09.02.11 Pa3zpaboTtka

U YIIpaBJIEHUE IPOrPaMMHBIM 00€CTIEUEHUEM.
Koo Haumenoeanue komnemenyuu
KomnemeHyuu
OK-01 BeiOupare crmocoObl pemieHust 3agad  Npo(ecCHOHANBbHOM AeATeNbHOCTH
IPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;
OK-07 ConeiicTBOBaTh COXPAHEHUIO OKPYXAIOLIEH cpeasl, pecypcocOepexeHuIo,
NPUMEHATh 3HAaHUA 00 W3MEHEHHWU KJIUMaTa, HPUHLUIBI OepexIMBOro
POM3BOJICTBA, 3PPEKTUBHO JICHCTBOBATH B UPE3BBIYANHBIX CUTYaLUIX

1.2 Heapb u niiaHupyeMble pe3yJibTAThl 0CBOEHUSI AU CUUILIMHBI:

Lenn qucUIInHBL:

Copep:kanue mporpaMmbl 00IIe00pa3oBaTeIbHON TUCHUIUIMHEI DU3KKa HampaBlIeHO Ha
JOCTHKEHHUE CIEAYIOUINX LEeIei:

* ¢opMupoBaHUEe Y 00yUYaAIONINXCS YBEPEHHOCTH B IIEHHOCTH 00pa3oBaHUs, 3HAYUMOCTH
¢busznyecKkux 3HAHUM JAJI1  COBPEMEHHOTO  KBAJIM(UUIMPOBAHHOTO  CHEIHUAINCTAa IpU
OCYILIECTBIIEHUH €r0 MPo(ecCHOHATBHOMN NesTETbHOCTH;

* (¢dopMuUpOBaHUE ECTECTBEHHO-HAYYHON TPAMOTHOCTH;

* oBiageHHe cnenuduyeckoi cucreMon (UINYECKUX TMOHATHHA, TEPMHUHOJIOTHEH H
CHUMBOJINKOM;

*  OCBOCHHE OCHOBHBIX (PM3MUECKUX TECOPHIA, 3aKOHOB, 3aKOHOMEPHOCTEI;

* OBJIQJICHHE OCHOBHBIMH METOJAMM HAYYHOI'O MO3HAHUS MPUPOJbI, UCIOJIb3YEMBIMH B
¢usuke (HaOmIOIEHUE, OMUCaHWE, W3MEpPEHUE, BBIABMIKCHHE THIOTE3, IPOBEICHHE
AKCIIEPUMEHTA);

* OBIaJCHHE yMEHHUSIMH 00pabaThIBaTh JaHHBIC YKCIEPUMEHTA, OOBICHATH MOTyYeHHBIC
pe3yJIbTaThl, yCTAHABIMBATh 3aBUCUMOCTH MEXIY (PU3MUEeCKHMMH BETMYMHAMU B HAOJI0aeMOM
SIBIICHUY, JIETaTh BEIBOJIBI;

* (¢dopMupoBaHUE YMEHHUS peliaTh GU3NYECKUE 3a]]a4l Pa3HbIX YPOBHEH CIO0XKHOCTH;

* pa3BUTHE T[IO3HABATEIbHBIX HMHTEPECOB, HWHTEIUICKTYyallbHBIX M  TBOPYECKHX
CrocoOHOCTEH B Ipoliecce MPUOOPETEeHUsl 3HAHUI C MCIIOIb30BAHUEM Pa3IMYHbIX UCTOYHHKOB
uHPOpMAIMU M COBPEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJOTHH, yMEHHH (QOpMyIHpoBaTh H
000CHOBBIBATh COOCTBEHHYIO IIO3MIIMIO 110 OTHOIICHHIO K (u3nuecko uHOOpMaIm,
MOJTy4aeMOU U3 Pa3HbIX UCTOYHUKOB,;

* BOCIHTaHHUE YyBCTBA TOPJIOCTH 32 POCCUNUCKYIO (PU3MUECKYIO HAYKY.

1.3 Ilnanupyemble pe3yJibTaThbl OCBOEHHS 001e00Pa30BaTeJbHON AUCHMILUIMHBI B
coorBercTtBUH ¢ PI'OC COO
OO0mue (IMYHOCTHBIE U MeTanpeAMeTHbIE) pe3ybTaThl
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B yacTu TPy10BOr0 BOCIUTAHUS:

- TOTOBHOCTB K TPYy/y, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYI0T00HE;

- TOTOBHOCTh K aKTHBHOMW JESATEIBHOCTH TEXHOJOTMUYECKON W COIMAIbHON HaIMpaBIIEHHOCTH,
CHOCOOHOCTh ~ MHULMUPOBATH, IUIAHUPOBATb W CAMOCTOSITENIBHO  BBIMOJHATH  TaKylO
JIeSITENIbHOCTD;

- HHTEpEC K pa3Iu4IHbIM chepaM npodecCHOHATBHOMN e TeTbHOCTH,

OsBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUSIMMU:

a) 6a30BbIe JOTMYECKUE JEHCTBUS:

- CcaMOCTOATENbHO (OPMYNIHUPOBATh U aAKTyalIM3UpOBaTh MpoOIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIMBATh CYIIECTBEHHBII MPHU3HAK WJIM OCHOBAHUS IJISl CpaBHEHUS, KiacCU(PUKALUU U
00001IeHHS;

- OIPENENTh LEeIH JesTEIbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX TOCTHKEHUS;

- BBISIBJIATH 32aKOHOMEPHOCTH M IIPOTHBOPEYHS B PACCMATPUBAEMBIX SBIICHHSIX;

- BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OIICHMBAaTh COOTBETCTBUE PE3YJIbTATOB LEJSIM,
OLICHUBATh PUCKH MOCIIEICTBUI NeSTETLHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPoOIeM

0) 0a30BBIC UCCIICIOBATEIBLCKUE ICHCTBUS:

- BJaJIeTh HaBbIKAMU Y4e€OHO-HCCIIEIOBATENIbCKOM U TMPOEKTHOM JEeSTENbHOCTH, HaBBIKAMU
paspereHus mpooieM;

- BBISIBIISITH IPUYMHHO-CJIEICTBEHHBIE CBS3H U aKTyaJIU3UPOBATh 33/1a4y, BEIABUTATh TUIIOTE3Y €€
pelIeH s, HaXOAUTh apTYMEHTHI JUISI I0OKa3aTeIbCTBA CBOMX YTBEP)KICHUH, 33/1aBaTh TapaMeTPhl
U KPUTEPUU PEIICHHUS;

- aHAJM3UPOBATH MOJIyUYECHHBIE B XOJI€ PEUICHHUS 3a/1a4H Pe3yJIbTaThl, KPUTUYECKU OI[CHUBAThH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX yCIOBUSIX;

- YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO U MPAKTHUECKYIO 00JIaCTH )KU3HEICSTEIbHOCTH;
- YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeill;

- BBIJIBUTATh HOBBIE WU, TIPEJIaraTh OPUTHHAIBHBIE TOIX0bI M PEIICHHS,;

- CIIOCOOHOCTH UX HCIOJIb30BAHUSA B MTO3HABATENBHON U COIUAIBHOM MPaKTHUKE

B 00/1acTH HEHHOCTH HAYYHOI'0 MO3HAHMSA:

- c()OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOINECTBEHHOM NpPAaKTUKH, OCHOBAHHOTO Ha AMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIErO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

- COBEpLICHCTBOBAaHUE S3BIKOBOW M YMUTATEIBCKOW KYJIBTYpPHl KaK CpPEACTBA B3aUMOJCHCTBHS
MEX/1y JIF0JIbMU U TIO3HAHUS MUDA;

- OCO3HaHWE IEHHOCTH HAyYHOW JesITeIbHOCTH, T'OTOBHOCTH OCYIIECTBIISATH MPOEKTHYIO H
HCCJIEIOBATENBCKYIO JAESITeIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;

OsJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /1€HCTBUAMM:

B) pabora ¢ uHpopmaIuei:

- BJIaJIeTh HaBBIKAMU IMOTYyYeHHUS MHPOPMALIMN U3 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIEHO
OCYUIECTBIISATh MOMCK, aHAJIN3, CUCTEMAaTU3alUI0 U HWHTEPIPETANI0 UHPOPMAIUH Pa3TUUYHBIX
BUJOB U (pOpPM IpeICTaBICHHUS;

- co3JaBaTh TEKCTHl B Pa3lIMYHBIX (opMaTax C y4yeTOM Ha3HaYeHHUs MHPOpPMAIUU U LIEJIeBOM
ayJUTOPUH, BEIOUPAst ONTUMAIIBHYIO (DOpMY MpECTaBICHHS U BU3Y U3,

- OLEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh HH(OpPMAIMH, €€ COOTBETCTBHE IPABOBBIM H
MOpPaJIbHO-3THYECKHM HOpMaM;

- WCIIOJIb30BaTh CPE/CTBAa MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B pEUICHUH
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OPTaHU3AIMOHHBIX 334ad C COOJIoIeHueM TpeOOoBaHUI

4



s @®EIEPAJIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIbBHOE CMK
2 _ YYPEXIIEHVIE BBICIIETO OBPA3OBAHVIS PTYTUC
‘!\@ «POCCUNCKUN TOCYOAPCTBEHHBIM YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PFYTUC Aucm 5

APrOHOMUKHU, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECYpPCOCOepexKeHHs], TPABOBBIX U ITUYECKUX
HOPM, HOPM HH(OPMAIIMOHHON 0€301aCHOCTH;

- BJIaJIETh HABBIKAMU PACIIO3HABAHUSA U 3aIIUTHI HHPOpMAIH, HHPOPMAIIMOHHOM O6e30MmacHOCTH
JUYHOCTH

B o0Js1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

-- ¢()OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO MTOBEICHHUS;

- CIIOCOOHOCTH OLIEHMBATh CUTYAllUI0O U MPUHUMATh OCO3HAHHBIE PEHICHHS, OPUEHTHUPYSICH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

- OCO3HaHME JJMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTONYHUBOTO Oy IyIIEro;

- OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMTENSM U (WJIK) IPYTUM YICHAM CEMbH, CO3JaHUIO
CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHATHSA IIEHHOCTEM CEMEWHON MW3HH B COOTBETCTBUU C
TpaauLusAMu HapooB Poccuu;

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBHAMM:

a) caMOOpraHu3aIus:

- CaMOCTOSITEIbHO OCYIIECTBIISATH IO3HABATENbHYIO JEATEIbHOCTh, BBISIBISTH MPOOJIEMBI,
CTaBUTh W (POPMYJIUPOBATH COOCTBEHHBIC 3a/la4l B OOPa30BATEIBHOW JEATEIBHOCTH H
KU3HEHHBIX CUTYALMSIX;

- CaMOCTOSITEIbHO COCTAaBJATh IUIAH PELICHUS MPOOJIEMBI C YUYETOM HMEIOLIUXCS PECYPCOB,
cOOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYAaIIHsIM;

croco6cTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIUPOKOW JPYAUIMUA B Pa3HBIX 00JACTIX
3HAHW, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHbD;

0) CaMOKOHTPOJIb:

HCTIONTE30BATh PUEMbI peICKCUU JIJIS OLIEHKH CUTYaIllU, BEIOOpA BEPHOTO PEIICHUS;

- YMETbh OLIEHUBATHh PUCKHU M CBOEBPEMEHHO MPUHUMATD PEIICHUS IO UX CHUKEHUIO;

B) AMOIIMOHAIBLHBIA WHTEIUIEKT, MPEANOIaralonui chopMUPOBAHHOCTD:

BHYTPEHHEN MOTHBALIMH, BKIIOUYAOIIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN U YCIEXY, ONTUMU3M,
WHULIUATUBHOCTh, YMEHHUE JACHCTBOBAThH, UCXO/IS1 U3 CBOUX BO3MOXKHOCTEI;

- OMIIaTUH, BKIIOYAIOLIEH CHOCOOHOCTh TOHHMMATh SMOIMOHATBHOE COCTOSIHUE IpPYTHX,
VYUTHIBATH €r0 TMPH OCYMIECTBICHHH KOMMYHHKAIIUM, CIIOCOOHOCTh K COUYYBCTBUIO U
CONEPEKUBAHUIO;

- COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHUS C APYTUMHU
JOJIbMH, 3a00TUTHCSI, TPOSBIISATH UHTEPEC U pa3peliaTh KOHGIUKTHI

- TOTOBHOCTb U CHOCOOHOCTh K OOpa30BaHHIO M CAaMOPA3BUTHIO, CaMOCTOSTEIBHOCTH |
CaMOOMPEIETICHUIO;

-OBJIa/ICHUE HAaBBIKAMH Y4eOHO-HCCIIEI0BATEIBCKOM, IPOSKTHOW U COMMATTLHOM e TeIbHOCTH;
OBiaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHUBHBIMHY /1e/iCTBUSIMH

0) COBMECTHAs JIeITCIbHOCTD:

- IOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBa KOMAaHAHON 1 UHIUBUIYaIbHOU PabOThI;

- IPUHUMATh 1I€JIM COBMECTHOU JESITEIIbHOCTH, OPTaHU30BBIBATh U KOOPJIUHUPOBATH JEHCTBUS
M0 €€ JOCTWKEHHIO: COCTaBJIATh IUIaH ACHCTBUMN, pacHpelnessiTb pPOJId C YYETOM MHEHUH
YY4aCTHUKOB 00CYKIaTh PE3yIbTaThl COBMECTHOU PabOTHI;

- KOOPAMHHMPOBATb U BBINOJHATH pPabOTy B YCIOBHSIX peajbHOr0, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYLIECTBJIAThH MMO3UTHBHOE CTPATETUYECKOE MOBEICHUE B PA3IMYHBIX CUTYaIUSAX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBHAMM:

T') IPUHSTHE CeOsI U JPYTHUX JIIOJICH:
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- IPUHUMATh MOTUBBI U apIyMEHTHI IPYTUX JIOAEH IpU aHaJIu3€e pe3yabTaToOB JIesATEIbHOCTH;

- IPU3HABaTh CBOE MIPaBO U IIPABO APYTHUX JIFOJIEH Ha OMIMOKH;

- pa3BUBaTh COCOOHOCTh MOHMUMATh MHP C MO3UIMU APYTOro YEJIOBEKa

B o06s1acTH 3cTeTHY€CKOr0 BOCIIUTAHUS:

- ACTETUYECKOE OTHOILEHHE K MHUpY, BKIIOYas 3CTETUKY HAyYHOIO TBOPYECTBA, MPHUCYLIETO
¢u3ngeckoil Hayke;

- CIIOCOOHOCTH BOCIIPMHUMATh pa3IMYHbIE BBl UCKYCCTBA, TPAJAULUN U TBOPYECTBO CBOETO U
JIpYrUX Hapo/O0B, OLIYIATh 3MOLMOHAJILHOE BO3IEHCTBUE UCKYCCTBA;

- yOeXJIEHHOCTh B 3HAUYUMOCTH Ui JIMYHOCTH M OOIIECTBA OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJbTYPHBIX TPAJIULUN U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTh K CAMOBBIPa)KEHHIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMIIEHUE NPOSIBIIATh KaUeCTBA
TBOPYECKOM JIMYHOCTH;

OnJaieHHe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMH el CTBUSIMU:

a) obmeHme:

- OCYILECTBIIATH KOMMYHMKAIIUU BO BCeX cepax KU3HH;

- pacno3HaBaTh HeBepOalbHBIE CPEACTBA OOILICHHS, MOHUMATh 3HAYCHHE COIHAJBHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHIIKY KOH(IMKTHBIX CUTyalluid M CMArYaTh KOH(IIHUKTHI,

- pa3BEpHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

- 0CO3HaHKHE 00yUaIOIIUMUC POCCUHCKON I'paXkJaHCKON MJIEHTUYHOCTH;

- LEJICHANIpaBJICHHOE pa3BUTUE BHYTPEHHEW TO3MLMM JIMYHOCTH HAa OCHOBE JIyXOBHO-
HpPaBCTBEHHBIX IIEHHOCTeH HapoaoB Poccuiickoit dexepannu, HCTOPUUYECKUX M HAMOHAIBHO-
KyJbTYpHBIX  Tpagulfii, (OPMHUPOBAHWE CHCTEMBl 3HAYMMBIX I[EHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYILIMOHHOI'O MUPOBO33pPEHHUS, IPABOCO3HAHHUS, SKOJIOTHYECKON KyJIbTYpHI,
CHOCOOHOCTH CTaBUThH LIEJIH U CTPOUTH KU3HEHHBIE IJIaHbI;

B yacT rpakaaHCKOro BOCIIMTAHUS:

- OCO3HAaHHE CBOMX KOHCTHTYIMOHHBIX TIIpaB M OOS3aHHOCTEH, YBaXCHHE 3aKOHA W
IPaBOMOPSIKA;

- TPHUHATHE TPAJAULIMOHHBIX HAIMOHAJIBHBIX, OOIICYEIIOBEUECKUX TI'yMaHUCTUYECKHX U
JI€MOKPAaTUYECKHUX LIEHHOCTEH;

- TOTOBHOCTH MPOTHBOCTOATH HJAEOJOTHH OSKCTPEMHU3Ma, HalMOHAIM3Ma, KceHohobuw,
JUCKPUMHUHALIMY 110 COLUAIBHBIM, PEIMTMO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM IPU3HAKaAM;

- TOTOBHOCTh BECTH COBMECTHYIO [ESTENbHOCTh B HMHTEpPECcax TPaKIAHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIIPABICHUU B 00I1€00pa30BaTENbHON OpraHU3aluu U JETCKO-FOHOLIECKUX
OpraHu3anusx;

- YMEHHUE B3aUMOJIEHCTBOBATh C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKLUAMHU
Y Ha3HA4YEHUEM;

- TOTOBHOCTb K T'YMaHHMTApHOM U BOJIOHTEPCKOI 1S TETbHOCTH;

NaTPUOTHUYECKOI0 BOCIIUTAHHUSA:

- c(OpMHUPOBAHHOCTb POCCHUMCKON TIpa)KAAHCKOM MIEHTUYHOCTH, MATPUOTH3MA, YBAKEHMS K
CBOEMY HAapoiy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PonmMHOM, ropmocTtu 3a CBOM Kpai, CBOXO
Ponuny, cBOI S3BIK U KyJIBTYpY, IPOLIUIOE U HACTOSIILIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;
- IICHHOCTHO€ OTHOIIEHHME K IOCYJapCTBEHHBIM CHUMBOJIaM, MCTOPUYECKOMY U IPUPOJIHOMY
HacleIMl0, MaMATHHUKAM, TpaguuusM HapoaoB Poccun, poctwxkenusm Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- uzelHas yOexXAeHHOCTh, FTOTOBHOCTh K CIIy>K€HHUIO M 3auure OTeyecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;

OCBOCHHbIE OOYYAIOUIMMHUCS MEXIPEAMETHbIE MOHATHS U YHUBEpCaJlbHble yueOHble AECHCTBUS
(perynsTUBHBIE, I03HABATEIbHbIE, KOMMYHUKATHBHBIE);
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- CIIOCOOHOCTBH WX HCHOJB30BaHUSI B MO3HABATENBHON U COLMANBHON MPaKTUKE, TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHON AESITENbHOCTH, OpraHU3allU
y4eOHOr0 COTPYIHHUYECTBA C MEeNarorH4ecKUMH pabOTHHUKAMU M CBEPCTHUKAMH, K yYacTHIO B
[IOCTPOECHNUHU UHAMBUIyaJIbHON 00pa30BaTeIbHON TPAEKTOPHH;

- OBJIaJIeHUE HaBBIKAMH y4eOHO-HCCIIeI0BATEIbCKON, MPOSKTHON U COLMAIbHON ASITETFHOCTH

B o0s1acTH 3K0J10rM4€CcKOro0 BOCIIUTAHUS:

- cOpMHPOBAHHOCTh  OSKOJOTHYECKONH KYyJNbTYypbl, TOHHMAaHUE BIMSHHUS  COLHUAIBHO-
SKOHOMHUYECKHUX IIPOLECCOB Ha COCTOSHHUE IPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HaHUE
r7100aJIbHOrO XapaKkTepa 3KOJOTHUYECKUX MPobieM;

- IUTAHUPOBAHUE U OCYILUECTBJIEHUE JICVCTBUI B OKPYKAIOLIEH Cpele HAa OCHOBE 3HAHUA LEeH
YCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

AKTUBHOE HENPUATUE NECUCTBUM, TPUHOCAILNX BPEJl OKPYKAIOUIEH CpEE;

- YMEHHE POTHO3UPOBATHh HEOIATOMPHUITHBIE SKOJIOTHUECKHE TMOCIEACTBUS MPeIPUHIMAEMbIX
JIEHCTBHM, IPEJOTBPAILATD UX;

- paclIMpEHUE OIbITa ACSITENBHOCTH 3KOJIOTMUYECKOW HANpPaBICHHOCTH HAa OCHOBE 3HAHMM IO
dusuke.

JucuunjinHapHble (MpeAMeTHbIE) pe3yabTaThbl 00y4eHHs:

- copMupoBaTh MpPEACTaBICHHUs O pPOJIM U MecTe (DU3MKKM U ACTPOHOMHH B COBPEMEHHOM
HAYYHOW KapTHHE MHpPA, O CHCTEMOOOpa3yroIeil poiu (PU3MKU B PA3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKHU ¥ COBPEMEHHBIX TEXHOJIOTHH, O BKIIaJe POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH;, TIOHMMaHWE (PU3NYECKOW CYITHOCTH HAONIOAAEMBIX SIBICHHUH MUKPOMHPA,
MakpoMHMpa M MeramMupa; MOHHUMaHHE POJU ACTPOHOMHUH B MPAKTUYECKON NEATEIbHOCTH
YellOBeKa W JIabHEHIIEM Hay4YHO-TEXHHUYECKOM Pa3BUTHH, POIH (U3MKU B (POPMHUPOBAHUU
Kpyro3opa u (pyHKIIMOHATbHON TPAMOTHOCTH YEJIOBEKA IS PEIIeHUs MPAKTHUECKUX 3aa4;

- copMUpPOBATH YMEHUS PEMIaTh PacUETHBIC 3a/1a4 C SBHO 3aJJaHHOW (PU3NYECKOM MOJIEIBIO,
UCTIONB3YSl (PM3UYECKUe 3aKOHBI W MPUHIUIBI, HA OCHOBE aHAlM3a YCJOBHS 3aJaud BbIOUPATh
(GU3HYECKYI0 MOJEIb, BBIACIATH (U3MUYECKUE BEIWYUHBI B (HOPMYIBI, HEOOXOIUMBIC IS €€
pellleHus, POBOJUTH PacueThl U OIEHUBATh PEAbHOCTb MOJYYEHHOTO 3HAa4YeHHs (PU3HUECKOi
BEJIMYUHBI, pellaTh KAayeCTBEHHBIC 3a7auM, BBICTpaWBas JIOTHYECKH HEMPOTUBOPEUUBYIO
LENOYKY PAaCCYX ACHUH C OMOpON Ha HM3y4YeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (HU3UUecKHe
SIBJICHHUSI;

- BIAAETh  OCHOBONOJATralIIMMU  (U3MYECKUMH  TOHATUAMU U BEJIUYHUHAMH,
XapaKTePU3yIOIMUMHA (PU3NIECKUE TPOIECChl (CBSI3aHHBIMH C MEXaHHUYECKHM JIBIDKEHHUEM,
B3aMMOJICHICTBHEM TeEJI, MEXaHHYECKMMH KOJeOaHHUSMU M BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHMEM BEILECTBA, TEIUIOBBIMU TMPOIECCAMU; DJIEKTPUUYECKMM W MArHUTHBIM TOJISIMU,
AIIEKTPUYECKUM TOKOM, DJJEKTPOMArHUTHBIMH KOJIEOAHMSIMH ¥ BOJIHAMHU; ONTHYECKHUMHU
SBJICHUSIMU;  KBAaHTOBBIMH  SIBICHHUSMHM, CTPOCHHMEM aToMa W  aTOMHOrO  sifpa,
PaZMOaKTUBHOCTHIO); BIAJCHHE OCHOBOIMOJATalOIUMH  aCTPOHOMHYECKMMH TOHSATHUSMU,
MO3BOJISIIOIIUMH  XapaKTepPU30BaTh IMPOIECChl, MPOUCXOMSIIME Ha 3Be3/laxX, B 3BE3IHBIX
CHUCTEMaX, B MEXTaJlaKTUUECKON cpele; NBUKEHHE HEOECHBIX TeJ, JBOJIOLHUI0 3BE3l H
Bcenennoii;

- BJIQJICTh 3aKOHOMEPHOCTSMHM, 3aKOHAMH U TCOPUSMHU (3aKOH BceMupHoro tarotenus, I, 11 u II1
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHUs] MEXaHUYECKON PHEpPruu, 3aKOH COXPAHEHHUS HUMITYJIbCA,
MPUHLIAI CYNEepPHO3UIUN CHJI, TMPUHLHUI PABHOMPABHOCTU HWHEPLUMAIBHBIX CHCTEM OTCUETa;
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHMS BEIIECTBA, T'a30BbI€ 3aKOHBI, MEPBBIA 3aKOH
TEPMOJUHAMHKY; 3aKOH COXpPaHEHHs AJIEKTPUUYECKOro 3apsna, 3akoH Kynona, 3akon Oma s
yJacTka I1enu, 3akoH Oma Il MOJHOM 3JeKTpudeckol nenu, 3akoH [[xoyns - JleHma, 3aKoH
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DJIEKTPOMArHUTHOM WHAYKIUH, 3aKOH COXPaHEHHS DJHEPIruU, 3aKOH MPSIMOJIMHEHHOTO
pacrpoCTpaHeHHs CBETa, 3aKOH OTPAXKEHHS CBETa, 3aKOH TIPEJIOMIICHHS CBETa; 3aKOH
COXpaHEHHS SHEPTHH, 3aKOH COXPaHEHHS UMITYJIbCa, 3aKOH COXPaHEHHSI AIEKTPHUECKOTO 3apsijia,
3aKOH COXpaHEHHUs MAacCOBOTO 4YHCIA, MOCTyJaThl bopa, 3akOH paauOaKTUBHOTO pacranaa);
YBEPEHHOE HCIIOJIb30BaHHE 3aKOHOB M 3aKOHOMEPHOCTEH TpU aHaau3e (U3MUECKUX SBICHUN U
MPOIIECCOB

- YMETh yYUTHIBATh TPAHUIBI IPUMEHEHUs W3YyYEHHBIX (DPU3MUECKUX MOJENeH: MarepHuaibHas
TOYKa, MHEPIHAJIbHAs CUCTEMA OTCUEeTa, UCATbHBIN Ta3; MOAEIN CTPOCHUS T'a30B, )KUIKOCTEH U
TBEPIBIX TEJ, TOYCYHBIN SJICKTPUUYCCKHNA 3apsii, saepHas MOJENb aToMa, HyKJIOHHas MOZIEIh
aTOMHOTO S/Ipa MPH PEeIIeHNN (PU3NIECKUX 3314

- yMeTh (OPMHUPOBATH COOCTBEHHYIO MO3UIMIO 10 OTHOUICHHIO K (hru3myeckor MHQOpMaIuy,
MOJy4aeMOil M3 pa3HbIX HCTOYHHMKOB, YMEHHH HCIOJIB30BaTh LU(POBBIE TEXHOJIOTUH IS
MIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETALIMHU U TIPEICTABICHUS yUeOHON ¥ HAyYIHO-TIOYJIIPHON
MH(POPMALINH; Pa3BUTHE YMEHUI KPUTUYECKOTO aHAJIM3a MOJTydyaeMoi HH(OpMaIiu

- BJIQJICTh OCHOBHBIMH METOJIAMH HAay4YHOT'O MO3HAHUS, HCIIOJIB3YEMBIMH B (PH3HUKE: TPOBOIAMTH
npsiMble W KOCBEHHBIC HM3MEpeHUs (DU3MYECKHX BEJIMYMH, BHIOMpas ONTUMAaIbHBIA CIOCOO
W3MEPEHUs] U HCIOJIb3Ysl U3BECTHBIE METOJbI OIEHKH TOTPEIIHOCTEH W3MEPEHUH, MPOBOIUTH
UCCIIEIOBAaHNE 3aBHCUMOCTEH (DPM3NYECKHX BEIMYMH C HCIIOJIB30BAaHHEM IMPSIMBIX H3MEPEHHUH,
OOBSICHATH TOJYYCHHBIC PE3yJbTaThl, UCHOIb3Ys (PU3MUECKHE TEOPUH, 3aKOHBI U TOHATHUS, W
JieNaTh BBIBOJIBI, COOJIOAATh MpaBmiIa 0€30MacHOro TpyJAa NMpU MPOBEACHUHM HCCIEIOBAHUN B
paMkKax  y4eOHOrO  DKCIEpUMEHTA H  y4eOHO-HCCIIEJOBATEIIbCKOM  JESITEIBbHOCTH  C
UCTIOJIb30BaHUEM LU(POBBIX H3MEPUTENBHBIX YCTPOWCTB M JaOOpaTOPHOrO OOOPYIOBaHUS;
c(OPMHUPOBAHHOCTh TMPEJCTABICHUA O METOJaX IOJNyYeHHs] HayYHBIX acCTPOHOMUYECKHX
3HAHUIA;

- oBuaneTh (chopMHpOBATH TIPEACTABJICHHSA) TMPaBHJIAMH 3alUCH  (U3HYECKUX (POpMYI
penbedHO-TOUeUHOM cucTembl oOo3HaueHuid JI. bpains (mns ciemblx W cmabOBHISTIIMX
0o0yyJaronuxcs)

- OBJAJeTh YMEHHUSIMH paboTaTh B TPYIIE C BBHIMOJHEHHEM Pa3IMYHBIX COIMAJIBHBIX POJIEH,
IUTAHUPOBaTh PAa0bOTy TPYIIbI, PAMOHAIBHO PaCIpENeisTh ACATEIBHOCTh B HECTaHIAPTHBIX
CUTyallMsX, aJIeKBaTHO OIICHWBAaTh BKJIAJ KAXKAOTO U3 YYAaCTHUKOB TPYMIbl B pELICHHE
paccMaTpuBaeMOi MPOOIIEMBI

- YMETb pacro3HaBaTh (PU3NUECKUE SBICHUS (TIPOLIECCH) U OOBACHATh UX HA OCHOBE M3YYEHHBIX
3aKOHOB: PaBHOMEPHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NIBMKCHHE, CBOOOJHOE MajJCHUE
TEJ, MBW)KEHHE MO OKPYXKHOCTH, MHEPIHS, B3aUMOACWCTBUE Tell, KoyiebaTelbHOe IBIKEHHE,
pPE30HAHC, BOJTHOBOE IBIKEHUE, Au(dy3us, OPOYHOBCKOE IBHKCHHE, CTPOCHHE JKUAKOCTEH U
TBEPJBIX Tell, U3MEHEHHEe 00beMa Tell NMpPU HarpeBaHWM (OXJIaXICHUH), TEIIOBOE PaBHOBECHE,
UCTIapeHHe, KOHJCHCAIMS, TUIABJICHUE, KPUCTAJUIN3AIUs, KUIICHUE, BIAXXHOCTh BO3yXa, CBS3b
CpeIHel KUHETUYEeCKOH YHEPIUH TEIUIOBOTO JIBWKEHHS MOJIEKYN C aOCOJIIOTHOW TeMIepaTypoHu,
MOBBIIICHUE JABJICHUS ra3a IPU €ro HArpeBaHMM B 3aKPBITOM COCYJIlE, CBS3b MEXKIY
napaMeTpamMH COCTOSIHUS Ta3a B M30IPOIECCax; AJIEKTPHU3alUs TeJ, B3aUMOJCHCTBUE 3apsioB,
HarpeBaHUE MPOBOJHUKA C TOKOM, B3aUMOJICHCTBUE MarHUTOB, 3JICKTPOMATHUTHAS MHIYKIIHS,
JIeiCTBME MAarHUTHOTO TIOJI Ha TIPOBOJHHUK C TOKOM M JABIIKYIIUICS 3apsill, JIEKTPOMArHUTHbIE
KOJICOAHUsT W BOJIHBI, NMPSIMOJIMHEHHOE DPACIpPOCTPAaHEHHWE CBETa, OTPAXKEHHE, IMPEIOMIICHHE,
uHTEeppepeHys, AUPpaKIus U TOJSIpU3alMi CBETa, TUCIIEPCHS CBETa; (OTOIIEKTPUUECKUI
3pQeKT, CBETOBOE JaBIICHHE, BO3HUKHOBEHHE JIMHEHUYATOrO CIIEKTpa aToMa BOAOPOJA,
€CTEeCTBEHHAsl M HCKYCCTBEHHAs paJIMOaKTHBHOCTb

- chopMHpOBAaTH YMEHHS TPUMEHITH TIOJIYYCHHBIC 3HAHHUSA JJIS OOBSCHEHUS YCIOBHI
NpoTeKaHus (PU3UYECKUX SIBICHUN B TMPHUPOAC W IS TPHHATHS TMPAKTUICCKUX PEIICHUN B
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MIOBCEJIHEBHOM JKM3HM A o0ecrneyeHHus Oe30MacHOCTH MpH OOpalleHuu ¢  OBITOBBIMHU
npubopaMu ¥ TEXHHUYECKUMH YCTPOWCTBAMM, COXPAHEHHs 3I0POBbS U COOJIIOJCHHS HOPM
HKOJIOTHUECKOr0 TOBEACHUS B OKpY’Kalollel cpejie; MOHUMaHHe HEOOXOJUMOCTH NMPUMEHEHUS
JOCTIKEHUH (PU3MKH U TEXHOJIOTHUHN TS pallHOHAIEHOTO IPUPOAONIOIH30BAHMUS

2. CTPYKTYPA U COAEP)KAHUE OBH_[EOBPA3OBATEJII)HOI7I JUCIHHUIIIINHBI
2.1. O0beM qUCHUNJIMHBI ¥ BUAbI y4eOHO padoThI

Bun yae6HO# paboThI O6bem B
yacax

O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI IM CIIATIJINHbBI 78

OcHoOBHOe coiep:KaHue 78

BT. U..

TEOpPETHUECKOE 00yUueHue 39

MPAKTUYECKUE 3aHATUSA 39

B T.4. JJAOOpaTOPHBIC 3AHITUS 13

IIpomexyTouHas aTTeCTALMA

Jpyrue ¢hopMbl KOHTPOJIS (KOHTPOJIbHAS paboTa) 1 cemecTp

JuddepeHunpoBaHHbIN 3a4eT 2 cemecTp
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2.2. TeMaTHYeCKMii JIaH M coep;KaHue yuedHoi qucuumannsl Quzuka

Mexanuueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema otcueta. Tpaekropus. [lepemenienne, CKOpoCTh (CpeaHssE CKOPOCTh,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHME MaTepUalbHON TOUKH, UX MPOEKIUH Ha
OoCH CUCTEMbI KoopJauHaT. CIi0’KeHUE MEepPEMEIEHUN U CII0)KEHHUE CKOPOCTEH.
PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMOJHMHEHHOe BikeHue. ['padpuku
3aBHCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpPEHMS, IMyTH M IEpEMEILEHUs
MaTepuagbHOW TOYkH OT BpeMeHH. CBoOoaHOe maneHue. YCKOpeHHe
cBoOoiHOTO maneHus. KpuBonuHelHoe naBmxeHue. [[BikeHne maTepHalibHOH
TOYKM II0 OKPYKHOCTH C ITOCTOSIHHOM IO MOXYJK CKOpPOCTBIO. YTJOBas
CKOpOCTh, JHHEWHas cKopoctb. Ilepmog W  wactora  oOparieHus.

[{eHTpOoCTpEMHUTENBHOE YCKOPEeHHE. TeXHUYECKHE YCTPOUCTBA U IIPAKTUYECKOE

dopmupyemblie
HaumeHnoBaHnue pasnenos Coaep:xanue yueOHOro MaTepuaJa, jabopaTopHbie 1 O0Bem 4acoB oomme u
U TeM NMPAKTHYEeCKHEe PadoThl npodeccuoHaIbHbIE
KOMIIETCHIIUH
1 2 3 4
Pa3nes 1. ®u3nka u MeTobl HAYYHOI'O NO3HAHMSA 2 OK-01
Tema 1.1 OCcHOBHOe coJlepKaHue:
BBenenune Coaepxxanue yueOHOro MaTepuaJia:
®dusuka - Hayka o npupoje. Hayunble MeTo/1bl MO3HAHUS OKPYKAIOLIETO MUpA.
Posb skcniepyMeHTa U TEOpUH B MPOLECCE MO3HAHUS NMPUPOIBI. JKCIIEPUMEHT
B (usuke. MoaenupoBanue (usnueckux siBIeHUH U npoueccoB. HayuHble
runore3pl. DOuU3NYECKHE 3aKOHBI M TEOPHH. ['paHMIBI NPUMEHUMOCTH
¢uznueckux 3akoHOB. [Ipunumn coorBercTBUs. Ponb m mecto ¢Gu3uku B
(GOpMHpPOBAaHUN COBPEMEHHON HAay4HOW KapTUHBI MHpa, B TPAKTHYECKOM
IEATEIHLHOCTH IO
Pa3nes 2. MexaHuka 2 OK-01
Tema 2.1 OCHOBHOE COlep/KAHNE: OK-07
Kunemaruka Copep:kanue yueOHOIro MaTepuaJa:

10
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[IPUMEHEHUE: CIUAOMETp, [JBIKEHUE CHApPsANOB, LENHBIE W PEMEHHBIC
nepeadyu
IIpakTHYecKue 3aHATHS
[IpakTuyeckue pabOTHI:

W3mepenne MrHoBeHHON ckopocTu. McciaenoBaHHME COOTHOILIEHUS MEKIY
IIyTSIMU, NPOMJACHHBIMHA TEJIOM 3a IOCJIEA0BATEIbHBIE PABHBIE ITPOMEKYTKH
BPEMEHM IIPM PABHOYCKOPEHHOM JBM)XCHMHM C Ha4daJbHOM CKOPOCTBIO,
paBHOU HyJ0. M3ydeHue NBHKEHHUs LIapHUKa B BS3KOW KMAKOCTH. M3ydueHue
JIBIDKEHUS Tela, OPOLIEHHOTO TOPU30HTAJIBHO

Tema 2.2 OcCHOBHOe coJiepKaHue:

Junamuka Coaepxxanue yueOHOro MaTepuaJa:

[Ipuauun  orHocutensbHOCcTH  ['aymmmuies.  IlepBeii 3akoH  HeroToHna.
Nuepumanbupie  cuctembl  orcuera. Macca Tena. Cuna.  [Ipunnun
cyneprno3unuu cuwi. Bropol 3akoH HproToHa it MarepualbHOM TOYKHU B
uHeprmanbHoil cucreme otcdeta (MCO). Tperuii 3axkoH HeloToHa s
MaTepHAIbHBIX TOYEK. 3aKOH BCEMUPHOTO TArotenus. Cuia tspkectu. [leppas
KocMHueckas ckopocTh. Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Tpenwue.
Bunbl tpenus (mokosi, ckoibxkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJbKeHUs U cuina TpeHus nokos. Koaddunuent tpenus. Cunal
CONPOTHUBIICHHUS NPU ABUKEHUU Tela B )KUAKOCTH Uiy raze. [loctynarenbHoe u
BpalllaTelbHOE JBIKEHHE aOCOJIIOTHO TBEPAOro Tela. MOMEHT CHIIBI
OTHOCUTENIbHO OCH BparieHus. [lneuo cuibl. YciaoBus paBHOBECHS TBEPIOTO
tena B MCO. TexHuueckue yCTpOHCTBA M NPAKTHUECKOE MPUMEHEHHE:
MOANIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHHUKOB.

IIpakTHyeckue 3aHsTUS

[TpakTrueckue pabOTHI:

Nzyuenne nuxenHus Opycka 1o HAKIIOHHOW TUTOCKOCTH IO ISHCTBUEM
HECKOJBKHX cuJl. MccienoBanre 3aBUCUMOCTH CHIT YIIPYTOCTH,
BO3HUKAIOIINX B 1Ie(HOPMHUPOBAHHON TPYKHHE U PE3HHOBOM 00pasIie OT
BEJIMUYMHBI UX Aedopmanmu

JlabopaTopHble 3aHATHS

11
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JlaGopatopHas pabota 1. MccnenoBanue yciioBuil paBHOBECHS TBEPIOTO
TCJ1a, UMCIOIICTO OCh BpalllCHUA
Tema 2.3 OCHOBHOE coJiep:KaHue:
3aKOHBI COXpaHCHU:I B Conepmafme yqeﬁﬂoro MarTrepuaJja:

MCXaHUKE

Mexanuueckass  pabora ¥ MouHOCTb.  KuHeTrnyeckas  SHEprus.
[TorennmanbHas sHeprus. 3aKOH COXpaHEHUs] MeXaHW4YecKoi 3Heprun. Pabora
CUJIBI TSDKECTH W CWIbl ynpyroctu. IIpuMeHeHHe 3aKOHOB COXpaHEHUS.
Hcnonp30BaHue 3aKOHOB MEXAHHMKH JJISi OOBSICHEHHS JIBUKEHUS HEOECHBIX
TEI W JUIsl pa3BUTHS KOCMUYECKUX MCCIECIOBAaHUM, TPaHULBI IPUMEHUMOCTH
KJIJaCCMYECKOM MexaHMKu. MMmynbc MarepuanbHOM TOYKHM (Tesa), CUCTEMBI
MaTepuaIbHbIX TOueK. MIMIynbC cuibl M M3MEHEHHE HMITyJbca Teja. 3aKOH
coxpanenus wummyiabca B WCO. PeaktuBHoe aBmwxkeHue. Pabota cuibl.
MomHocTh cwitbl. Kunetndeckas sHeprus MaTepraibHON Touku. Teopema 00
WU3MEHEHUN KHHETUYECKOU SHEPIUH. IToreHunanbHas JHEprus.
[TorennuanbHass ~ SHeprust  ynpyro  1epOpMHUPOBAHHOM  NPY>KUHBI.
[TorennmanbHas 3Heprus Tena BOIM3M noBepxHocTH 3emiu. [loTeHnanbHbIe
U HenoTeHuManbHble CHIbl. CBs3b pabOThl HEMOTEHLUUANbHBIX CHJI C
U3MEHEHUEM MEXaHMUYECKON DHHEPrMM CHCTEMbI Tell. 3aKOH COXPAaHEHUS
MEXaHUYECKON JHEPTUU. YIIPYrue U HEYNPYTUe CTOIKHOBEHHUS

HpaKTI/I‘leCKI/Ie 3aHATHUA

[IpakTuueckue paboOTHI:

W3ydenue cBs3u cCKOpocTel Tel Mpu HeynpyroM ynape. McciaenoBanue cBsizu
paboTHI CHJIBI C N3MEHEHHEM MEXaHMUECKOW YHEPTUH TeJIa.

TexHuueckue ycTpoilcTBa M MpPAaKTUYECKOE IMPUMEHEHHE: BOJAOMET, KOmep,
NPYKUHHBIN HCTOJIET, IBMKEHHE UCKYCCTBEHHBIX CITyTHHUKOB U PaKeT.
Hcnonp3oBaHue 3aKOHOB MEXaHMKH Uil OOBSICHEHUS JIBUKEHUS HEOECHBIX
TEJ W JIJISl Pa3BUTUSI KOCMUYECKHUX HMCCIICOBAHUHN, TPAHUIBI IPUMEHHUMOCTH
KJIacCH4eCcKOol MexaHuku. MiMuTaiysi HeBeCOMOCTH

JlaGopaTopHble 3aHATHSA

OK-01
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JlaGopatopHas pabota 2. MccnenoBanue cBs3u pabOThI CUIIBI ¢ U3BMEHEHUEM
MEXaHUYECKOM SHEPruu Tejla Ha MPUMEPE PACTSXKEHUS! PE3MHOBOTO JKI'yTa

OK-07

Pa3nes 3. Moaekyasipaas

(pu3uka ¥ TepMOAMHAMUKA

Tema 3.1
OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU

OCcHOBHOe co/lepKaHue:

Conep:xaHue y4eOHOr0 MaTepuaJia:

OCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KUHETHIECKON TEOPUU U UX OIBITHOE
obocHnoBanue. bpoyHoBckoe amxenue. Juddysus. Xapaktep IBIKCHHS U
B3aMMO/JICMCTBUS YacTHI] BeniecTBa. MoJienu CTpOCHUsI Ta30B, KUJIKOCTEH U
TBEPABIX TeNl U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ITHUX MOJEINEH.
Macca u pa3mepsl mosnekyn. KonndgectBo BemiectBa. [loctosinnas ABoraapo.
TennoBoe paBHOBecue. Temmepatrypa u ee uzMepenue. lllkamna temmneparyp
Lenscusa. Mogens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-
KUHETUYECKOW TEOpUH UACATBLHOTO raza. AOCOIIOTHAS TeMIepaTypa Kak Mepa
CpeHel KMHETUYECKOW PHEPIUuM TEIUIOBOTO JBMKEHUs vacTul rasza. [llkama
temriepatyp KenbBuna. ['azoBele 3akoHbl. YpaBHeHue MeHeneesa-
Knaneiipona. 3akon J[lambrona. WM3ompouecchl B HACaTIbHOM Ta3e C
MOCTOSTHHBIM ~ KOJIMYECTBOM  BellecTBa. [ 'paduueckoe  MpeacTaBICHHE
M30IPOIIECCOB: M30TE€pMa, M30XO0pa, M300apa. TexHWYeckue yCTpOMCTBa H
MIPAKTHUYECKOE PUMEHEHUE: TEPMOMETP, OapoMeTp

JlaGopaTopHble 3aHATHS:
JlaGopatopHnas paborta Nel. M3ydyeHue OAHOTO U3 U30IPOLIECCOB

IIpakTnyeckue 3aHATHS

[TpakTnyeckue pabotel: Mi3MepeHne Maccel BO3ayXa KJIACCHOM KOMHATE.
HccnenoBanne 3aBUCUMOCTH MEXy TapaMeTPaMU COCTOSIHHSL Pa3peKEHHOTO
rasa

JlabopaTopHble 3aHATHS

JlaboparopHas pabota 3. M3yyeHre OJHOTO M3 U30MPOIIECCOB

OK-01
OK-07

Tema 3.2

OCcHOBHOe coJiepKaHue:

OK-01
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TYPU3MA " CEPBUCA»
PryTuc Aucm 14

OCHOBBI TEPMOIMHAMUKH

Coaep:xaHue y4eOHOro MaTepHaJia:

Buytpennsiss sHeprus. PaGora u Teruonepenava. KoiaumuecTBO TEMIOTHI.
VYpaBHeHnue TemiaoBoro Oamanca. IlepBoe Hauyano TepMOIMHAMUKH.
AnmnabatHblii  mporecc. BrTopoe Hayano TepMOAMHAMHUKH. TerioBbIE
JIBUTATEIIN. KIIg TETJI0OBOTO JIBUTATEIIS. Oxpana TPUPOJIBL.
TepmonnHamMuueckass cUcTeMa. BHYTpEHHsIST SHEpPIrus. TEPMOIWHAMHYECKOU
CUCTEMBbl U crocoObl ee u3MeHeHus. KonuuecTBo TemnoTsl U pabora.
BHyTpeHHs11 ~ SHepruss  OJHOATOMHOIO  WJEalbHOro  rasa.  Buael
TEIJIONEPEayu: TEIUIONPOBOJIHOCTh, KOHBEKLMS, U3JIy4eHHE. Y eibHas
TEIJIOEMKOCTh  BellecTBa. KonMYecTBO TEIUIOTHI MpU  TEIUIONEpeaaye.
[Tonsitue 00 amuabatHoMm mpouecce. [lepBblif 3aKOH TEPMOJIWHAMUKH.
[IpumeHeHne TmepBOro  3aKOHAa TEPMOJAMHAMUKA K  H30Ipoleccam.
I'paduueckas uHTepnperanus padoTsl raza. Bropoil 3akoH TepMOJIUHAMUKH.
HeoGpatumocTts mporeccoB B mpupoje. TemnoBble MamuHbL. [IprUHIUTBL
JnecTBUsl TEoBBIX MamuH. IIpeoOpa3oBaHusi HSHEPTUM B  TEIUIOBBIX
MammHax. KoagduueHnT mojae3Horo ACWCTBHUS TEIJIOBOW MamuHbL L[k
Kapno u ero ko3 pummeHT moxe3Horo AeUcTBUs. DKOJIOTHIECKUE MTPOOTIEMBI
TEIJIOOHEPreTUKHA. TEeXHUYECKNE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHUE:
JIBUTATEIb BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHAULILOHED

OK-07

JlabopaTropHble 3aHATHS

JlaboparopHas pabota 4. I3mepeHue yaenbHON TeIT0EMKOCTH

OK-01
OK-07

Tema 3.3

ArperaTHbl€ COCTOSIHUS
BelecTBa U (pa3oBbie
HEPEXOIBI

OcHoBHOe COACPKAHUC:

Conep:xaHue y4efHOr0 MaTepuaJia:

[TapooGpa3oBanue u koHaeHcanus. Vcnapenue u kumneHue. AOCOTIOTHAs U
OTHOCHTEJIbHAS BIAXKHOCTh BO3Myxa. HachlmeHHbIH nap. YaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypbl KHIIGHUS OT JIaBJICHUS.
Teepaoe Teno. Kpucrammuueckue u amopdHbie Tena. AHH30TPONHS CBOHCTB
kpuctawioB. JXunkue kpuctamwisl. CoBpeMeHHble MaTepuanbl. [lnaBienue u

14
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,7@ _ YUPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
N «POCCUNCKNN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA " CEPBUCA»
PryTUC Aucm 15

KpUCTAITM3AIMs. Y IeTbHas TeruioTa TuiaBieHus. Cyonmumarus. YpaBHEHHE
TEILUIOBOTO OaslaHca.

IIpakTHYecKue 3aHATHS

[IpakTudeckas padora: TeXHUYECKUE YCTPONUCTBA B TPAKTUIECKOE
MPUMEHEHUE: TUTPOMETP U NICUXPOMETP, KaJJOPUMETP, TEXHOIOTUU
MOJIyYEHHS] COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U
HaHOTEXHOJIOTUHU

JlabopaTopHble 3aHATHUS

JlaboparopHas paboTa 5. OnpeneneHue BIaXHOCTH BO3AyXa

OK-01
OK-07

Paznen 4. DuekTpoauHaMuka

Tema 4.1
DIEeKTpOCTaTUKA

OcHOBHOe coepkaHue:

Conep:xkaHue y4eOHOT0 MaTepuasa:

OnexTpusanys Tea. DIEKTpUYECKU 3apsi. [IBa BUIa 2JIEKTPUYECKUX 3apsiOB.
[IpoBOIHUKYM, JAMANEKTPUKH W MOJYNPOBOJAHUKU. 3aKOH COXpaHEHUS
ANIEKTpUYECKOro 3apsna. Bzaumoneiicrsue 3apsanoB. 3akoH Kynona. Toueunslii

AIEKTPUYECKUN 3apsii. DIJIEKTPUYECKOE rnoJe. HanpsbkeHHOCTh
ANEKTpUYEecKOoro mois. [lpuHuun Ccyneprno3uuuu 3JIEKTPUUECKUX TMOJICH.
JInann HaIPSHKEHHOCTH DJIEKTPUIECKOTO IIOJISL. Pa6ora cu

anekrpocraruyeckoro  moid.  Ilorenuwman.  PasHOCTB  MOTEHLMAIIOB.
[IpoBOHMKYN M AUDIIEKTPUKHU B JIEKTPOCTATUYECKOM IoJIe. JIudiIeKTpruecKas
IIPOHULAEMOCTb. DIEKTPOEMKOCTh. KoHIeHCaTOp. DJIEKTPOEMKOCTD MII0CKOI0
KOHJIEHCAaTopa. DHEPrus 3apsHKEHHOT0 KOHIEHCaTopa

HpaKanecmle 3aHATHUSA

[Tpaktuyeckue paboTel: M3MepeHHE 3JIEKTPOEMKOCTH KOHJIEHCATopa.
TexHudeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: JIIEKTPOCKOIL,
JIEKTPOMETP, NIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE 3IIEKTPOIpUOOpOB,
KOHJICHCATOP, KONIMPOBAJIbHBIN aIapaT, CTPYHHBII IPUHTEP

OK-01
OK-07

OcHOBHOe coepkaHue:

15



Conep:xkaHue y4eOHOT0 MaTepuasa:

T ®EOEPATIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA3OBATE/ILHOE CMK
,7@ _ YUPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
N «POCCUNCKNN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA " CEPBUCA»
PryTUC Aucm 16
Tema 4.2 Conep:xxanue yueOHOro MaTepuaJia: OK-01
[TocTosaHHbIM OJIEKTPUYECKUH TOK. YCIOBHS CYIIECTBOBAHMS AJIECKTPUYECKOTO TOKA.
anexktpuueckuid Tok. Toku | MUctounuku Toka. Cuna toka. Iloctosiuublid TOK. Hampsbkenue. 3akoH Oma
B Pa3IMYHBIX Cpelax UL y4acTKa  LENHU.  DJIEKTPUYECKOE  CONPOTHUBIIEHUE. Y AENIbHOE
conpoTuBiieHrne BemectBa. [lociaenoBarenbHoe, mapajjieNbHOE, CMEIIAHHOE
coelMHEeHNe MPOBOTHUKOB. PaboTa anekTpuyeckoro Toka. 3akoH [[xoyns-
Jlenna. MoOUIHOCTh 3IEKTPUYECKOTO TOKA. OJIEKTPOABMXKYILAs Ccuila U
BHYTPEHHEE COMPOTUBIECHUE HCTOYHMKA TOKa. 3akoH Oma uisi MHOJHOM
(3amMKHYyTOI) 3nekTpuueckoil nenu. KopoTkoe 3amblkaHue. OIEKTPOHHAs
MIPOBOJIMMOCTH TBEPJABIX METAJJIOB. 3aBUCUMOCTb CONPOTUBIICHUS METAJUIOB
oT Temneparypbl. CBEpXIIPOBOJUMOCTh. DJIEKTPUUECKUI TOK B BaKyyMe.
CpoiicTBa 31eKTpOHHBIX My4koB. [lomynpoBomauku. CoOCTBEHHAs U
MpUMeECHass TPOBOJUMOCTH TOJYNPOBOAHUKOB. (CBOWCTBa p-n-nepexoja.
[TonmynpoBoIHUKOBBIE TPUOOPBL. DJEKTPUYECKHUII TOK B pacTBOpax H
pacruiaBax 3JEKTPOJIUTOB. DJIEKTPOJMTHYECKAss JUCCOLMALNS. DIIEKTPOIU3.
DNIeKTpUYEeCKUil TOK B razax. CaMOCTOSATENIbHBIM M HECAMOCTOSTEIbHbIN
pazpsan. Monaus. [1nazma
I[IpakTnyeckune 3aHATHS
[IpakTuueckas pabora: TexHuYecKue yCTPONUCTBA U MIPAKTUIECKOE
MpUMEHEHHNE: aMIIepPMETP, BOJITMETP, PEOCTaT, HCTOYHUKH TOKA,
JIEKTpOHArpeBaTelbHbIE MIPUOOPHI, STEKTPOOCBETHTEIbHBIC TPUOOPHI,
TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBINA JTUOJI, TEPMUCTOPHI U
(bOTOPE3UCTOPHI, MOTYNPOBOTHUKOBBIN JHO/I, TATHBAaHUKA
JlaGopaTopHble 3aHATHA
JlaboparopHast paboTa 6. M3yueHne cMemaHHOTO COeIMHEHUST PE3UCTOPOB.
JlaGopaTtopHnas pabota 7. I3MepeHune 31eKTpOIBIKYIIEH CHIIBI ICTOYHHUKA
TOKAa U €r0 BHYTPEHHEIr0 CONPOTUBIICHUS
Tema 4.3 OcHoBHOe coaep:xaHue OK-01
MaruuTHoe T10JI€. OK-07
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T ®EOEPATIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA3OBATE/ILHOE CMK
,ﬂ@ _ YUPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
N «POCCUNCKNN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA " CEPBUCA»
PrYTUC Auem 17
3HeKTp0Mal"HI/ITHa$[ ITocTOosIHHBIE MArHUTHI. B3aI/IMOI[eI>'ICTBPIe MOCTOSIHHBIX MAarHuTOB. MarHuTHoe
MHIAYKLHYA. IOJIE. BeKTop MAaTrHUTHOH HHAYKIWH. HpI/IHI_[I/IH Cynepno3uiui MarHUTHBIX

nosiey. JInHUKM MarHUTHOM MHAYKUMKM. KapTuHa JTMHUN MAarHUTHON MHyKLIAH
IOJIsI IIOCTOSIHHBIX MArHUTOB. MarHurHoe 1oJjieé NPOBOAHUKA C TOKOM.
KaprnHa nvMHMI HMHIYKOMM MarHUTHOTO IIOJS  JUIMHHOTO — MPSMOIO
IIPOBOJTHHKA M 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHHUKA, KATYIIKA C TOKOM.
OnwiT Dpcrena. BzanmopeiictBue mpoBogHUKOB ¢ TokOoM. Cuna Ammepa, ee
Monynbs W HampasieHue. Cwia JlopeHna, ee MOAyldb W HalpaBJICHHE.
JIBr>xkeHue 3apsHKeHHOW 4acTUIlbl B OJHOPOAHOM MarHuTHOM noje. PaGora
cunbl JlopeHna. SlBneHue »neKTpoMarHUTHOM HHAyKUuu. IloTox BekTopa
MarHMTHOM MHIAYKUMHU. OJNEKTPOABIIKYINAs CHJIAa MHAYKUUU. 3aKOH
JJIEKTPOMArHUTHOM MHAyKuuu @Papaned. BuxpeBoe 3IeKTpUYECKOE IIOJIE.
ONEeKTpOABMKYIIAsl CWJIAa HMHAYKIMM B  TPOBOJHUKE, JBUXKYLIEMCS
IIOCTYNATEJIbHO B  OJHOPOAHOM MarHuTHOM nozne. [Ipaswio JleHna.
NuaykTuBHOCTh.  SIBIEHHE CAMOMHAYKUMH. OJEKTPOJABIKYINAs  CHIIA
CAMOMHIYKIUHU. OHEpPrus MAarHUTHOIO TMOJsSI  KaTymIKM C  TOKOM.
DIIeKTPOMarHUTHOE T0JIe

IIpakTHYecKHe 3aHATHS

[IpakTuyeckue paboTel: Vi3ydeHrue MarHUTHOTO TOJISI KATYIIKUA C TOKOM.
TexHuueckue yCTpoWCcTBAa M NPAKTUYECKOE NPHUMEHEHHWE: IOCTOSHHBIE
MarHuThl, AJIE€KTPOMATrHUTHI, SJIEKTPOJABUTATEIb, YCKOPUTEIN AJIEMEHTapPHBIX
YacCTUL, THAYKIIMOHHAS I€Yb

JlaGopaTopHble 3aHsATHS

JlabopaTtopHnas pabdota 8. MccnenoBanue AeiCTBUS OCTOSHHOTO MarHUTa Ha
pPaMKy C TOKOM
JlabopaTtopHas pabota 9. M3ydeHue siBIeHUS 3JIEKTPOMAarHUTHON UHIYKITUH

Paznen 5. Kosie0anus 1 BOJHBI

| OcnoBHoe conepxanue

OK-01
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Tema 5.1
MexaHnueckue
Y DJICKTPOMAarHUTHBIC
KOJICOaHHS

Conep:xaHue y4eOHOT0 MaTepuaJa:

Konebarenesaags  cucrema. CBoOOmIHBIE  MEXaHWYECKHE  KoyieOaHM.
I'apmonnueckne konebanusa. Ilepuwon, wactora, ammmryga u  ¢asa
koneOanuil. [IpyXuHHBIN MasTHUK. MaTreMaTUuecKuii MasTHUK. YpaBHCHHE
rapMOHHUYECKUX KonebaHuil. [IpeBpaiieHne SHEpPruu HpHU TaPMOHHUUYECKHX
koneOanusix. KonebGatenbHbiii KOHTYp. CBOOOIHBIE 3IEKTPOMATHUTHBIE
KoieOaHusT B HJCATBHOM KOJeOaTeIbHOM KOHTYype. AHAIOTUS MEXIY
MEXaHHUYECKUMHU H AJIEKTPOMArHUTHBIMU KosiebaHusmu. @opmyna TomcoHa.
3aKOH COXpaHEHHWs DHHEPIUM B HJICAIBHOM KOJIeOAaTeIbHOM KOHTYpeE.
[IpeacraBnenue o 3aTyxawmux KoyieOaHUSX. BhIHY>KIEHHbIE MEXaHUYECKUE
KoseOanus. Pe3onaHc. BbIHyXIEHHBIE 3JEKTPOMAarHUTHBIE KOJICOAHUSI.
Ilepemennbiii  Tok. CuHHyCOMJAIBbHBIM NEpEeMEHHBIM TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIUTY/IHOE U JEHCTBYIOLEe 3HAUEHHUE CHIIBI TOKa U
HanpspkeHus. Tpanchopmarop. [IpousBoncTBo, mepegaya u motpediieHUE
AIIEKTPUYECKOW SHEPruu. OKOJOTMYeCKHe PHUCKH TIpU  IPOU3BOJCTBE
anekTpudeckoil sHeprud. KysnbTypa HMCHOIB30BaHUS JJIEKTPOIHEPTHHU B
MOBCEIHEBHOM JKU3HU

I[IpakTnyeckune 3aHATHS

[TpakTnueckue pabotel: HMccnemoBaHue 3aBUCUMOCTH IEpUOJIA  MaJbIX
KoJie0aHUil Tpy3a Ha HUTH OT JJIMHBI HUTH U MacChl rpy3a. TexHUYECKHe
yCTpOMCTBA M MpPaKTUUYECKOE NPHUMEHEHHUE: DJJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JMHUU AJIEKTporepeaay

JlaGopaTopHble 3aHATHA

JlaGopatopnas pabota 10. MccnenoBanue nepeMeHHOTo TOKa B LEMH U3
HIOCJIEIOBATENIBHO COEIMHEHHBIX KOHJICHCATOpa, KaTyIIKU U Pe3UcTopa

Tema 5.2
MexaHuueckue
1 AJIEKTPOMArHUTHBIE
BOJIHBI

OcHoBHOE cogepkaHue

Conep:kaHue y4e0OHOTr0 MaTepuaJia:

MexaHnn4deckue BOJIHBI, YCJIOBUA PACHPOCTPAHCHUA. Hepﬂoz[. CKOpOCTB

OK-07
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Aucm 19

pacnpocTpaHEeHUs] M JiauHa BOJHBL. IlomepedHble M NPOAOJIBHBIE BOJIHBI.
Wutepdepentyst u qudpakuns MeXaHU4ecKUX BOJH. 3BYyK. CKOpOCTh 3BYKa.
I'poMkocTh 3ByKka. Beicota ToHa. TemMOp 3Byka. DIeKTpOMarHUTHBIE BOJIHBL.
VYcnoBus M3MydeHMs] DJIEKTPOMArHUTHBIX BOJH. B3amMHas opueHTanus
BekTOopoB E, B, v B anexkrpomarauTHOM BosiHEe. CBOKCTBA AJIEKTPOMATHUTHBIX
BOJIH: OTPa)X€HHE, IIPEIOMIICHUE, MOISIpU3alus, TUPPaKIus, UHTEpPEPEeHLU.
CKOpOCTh 3JIEKTpOMAarHUTHBIX BOJH. [llkama 53I€KTpOMarHUTHBIX BOJIH.
[IpuMeHeHne SIEKTPOMAarHUTHBIX BOJH B TeXHUKEe M ObITy. IIpuHIMMBI
paznoCBA3H U TeNeBUIeHUA. Pagronokanysa. DIEeKTPOMarHUTHOE 3arpsi3HEHHE
OKpY Karolle cpebl

IIpakTnyeckune 3aHATHS

[IpakTtuueckass pabota: TexHuueckwe yCTPOWCTBA H  MPAKTHYECKOE
MPUMEHEHHUE: MY3bIKJIbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBas IUarHOCTHKA B
TEeXHUKE W MEIMIMHE, paaap, paauoNpUEMHHUK, TEJIECBU30p, AaHTEHHA,
tenedon, CBU-neup

Tema 5.3

Onruka

OcHoBHOe coiep:KkaHue

Conep:xanue y4e0OHOro MaTepuaJa:

l'eomerpuueckas ontuka. I[IpsAMOIMHENHOE pAacHpPOCTPAHEHUE CBETA B
oaHoponHOM cpene. Jlyd cBera. TodeuHblid MCTOYHUK cBeTa. OTpakeHHe
cBeTa. 3aKoHBI OTpakeHUs cBeTa. [locTpoeHWe H300pakeHUH B IIOCKOM
sepkaiie. [Ipenomiienne cBeTta. 3aKOHBI TPEJIOMJICHUSI CBeTa. AOCONIOTHBIN
nokasaresb InpenomiieHus. IlonmHoe BHyTpeHHee oTpaxeHue. IIpenenbHblit
yI0JI IOJTHOTO BHYTPEHHEro oTpaxeHus. Jlucnepcus cBera. CIOXKHbBIA COCTaB
oemoro cBera. l[Ber. Cobuparomirie U pacCeHBAIOIINE JIMH3BL. TOHKAs JIMH3A.
DOKYCHOE pPAcCTOSHHME M OINTHYECKas cuia TOHKOW JuH3bL. IlocTpoeHue
H300paKeHU B COOMPAIONINX M paccenBaOIUX JuH3aX. DopMmyna TOHKOU
JUH3Bl. YBeNWYeHHE, JAaBaemMoe JHuH30M. Ilpeaensl npumMeHUMOCTH
reoMeTpuueckoil ontuku. BomHoBas ontuka. HHTEepdepeHmus cBeTa.
KorepeHnTHble MCTOYHHMKH. YCiOBHA HAOJIOJEHUS MAaKCUMYMOB U

OK-01
OK-07
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MHUHMMYMOB B HHTep(QEPEHIMOHHOW KapTWHE OT JABYX CHH(A3HBIX
KOT€pEHTHBIX HUCTOYHUKOB. Jludpakuus cBera. JudpakunoHHasi pemierka.
VYcinoBue — HaOMIOfEeHUS  TJABHBIX ~ MAakCUMyMOB  NIpU  TaJeHUU
MOHOXpPOMAaTHUYECKOT0 CBeTa Ha Iu(pakUuOHHYIO0 pewmeTKy. [lomspuzanus
CBeTa

IIpakTryeckue 3aHATHS

[IpakTuueckue padotsl: HaGmonenue aucnepcun ceeta. TexHudeckue
YCTPOMCTBA U MPAKTHUECKOE TIPUMEHEHHE: 0UKH, JIyna, (hoToarmapar,

MPOEKIMOHHBIN amnmnapaT, MUKPOCKOII, TE€JIECKOII, BOJIOKOHHAsI ONTHKA,

TG PAKIIMOHHAS PEIIETKA, TMOJSPOU, TEIECKOII

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHnas pabota 11. OnpeneneHue nokasaress MPEJIOMIICHUS CTEKIIa
JlaGopaTopHas pabora 12. MccieqoBannue CBOMCTB M300paKCHHUI B JIMH3AX

Pa3zgen 6. OcHOBBI crienMaJILHON TEOPUH
OTHOCHUTECJIBbHOCTH

Tema 6.1

OCHOBBI TEOpUHU
OTHOCHUTCIBHOCTHU

OcHoBHOE COoAECpPKaAaHUEC

Conep:xaHue y4eOHOT0 MaTepuasa:

['panunel  NPUMEHUMOCTH  KJIACCHYECKOM  MEXaHUKH. [Toctynatet
CIeIIMaIbHON T€OPUU OTHOCHTEIIbHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIMIT OTHOCUTEJIBHOCTH DWHIITEHHA. OTHOCUTEIBHOCTh
OJHOBPEMEHHOCTH. 3aMeJJICHUE BPEMEHU M COKpAIEHUE JJIUHBI. JHEPTUsd U
HUMITYJIbC PENSTUBUCTCKOM YacThlbl. CBSI3b MAacChl C SHEPTUEU U UMITYJICOM
PENATUBUCTCKON YaCTHUIIbl. DHEPTHUS TOKOSI CBOOOTHOM YaCTUIIBI

OK-01

Pasznen 7. KBanToBas ¢pus

HKa

Tema 7.1

OIeMeHTHI KBAHTOBOU

OIITUKH

OcHoBHOe coaepkaHue

Conep:xanue y4e0HOro MaTepuaJia:

®otonsl. Popmyia [lnanka cBsi3u 3HEPruu POTOHA C €r0 YACTOTOU. DHEPTHs
U uMIysbe GoroHa. OTKpbITHE U HccheaoBanue Gorodddexra. OnpiTel A.T

CroneroBa. 3akonbl  Qorodddexra. VYpaBHeHwe ODWHIITEHHA  Ais

OK-01
OK-07
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dororddekra. "Kpacnas rpanuna” porosrddexra. Jlapnenue csera. ONbITH
[1.H. Jle6eneBa. Xumudeckoe AeHCTBUE CBeTa. TEeXHUYECKHE yCTPONCTBA U
NPaKTHYECKOe TpUMEHEHHue: (OTOAIeMEHT, (OTONATUNK, COJTHEUHAs
OaTapesi, CBETOINO
Tema 7.2 OcHoBHOe coep:kaHue OK-01
CtpoeHnue aToma Conepsxanne y4eGHOro MaTepuaia: OK-07
Mopnens aroma Tomcona. OmwiTel Pesepdopna mo paccessHHIO -4acTHll.
[Inanerapnas momens aroma. Iloctynarel bopa. M3nydeHne u moriomeHue
($OTOHOB TpU TEpEeXoje aToMa ¢ OJHOTO YPOBHS DHEPTrUU Ha Jpyroil. Bumel
cnekTpoB. CHekTp ypoBHEH SHEpruu aroma BoAopoja. BoimHoBbIe cBolicTBa
yactull. Bomuet nge  bpoitng.  KopnycKyJSpHO-BOJHOBOW — JTyaju3M.
CrnoHTaHHOE W BBIHYXKJIGHHOE wu3NydeHue. J[udpakmus 3JIeKTpOHOB B
KpUCTa/UTaX. YCTPOWCTBO W TPHHIMN paboThl Jja3epa. TexXHUYECKHe
YCTPOWCTBA M  IPAKTUYECKOE IPUMEHEHME: CHEKTpaJbHBIM  aHaAIN3
(cTieKTpOCKOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTEP
IIpakTnyeckune 3aHATHS
[IpakTuueckas pabora: HabmoaeHne nuHeiiuaToro crnekrpa
Tema 7.3 OcHoBHOE coepxaHue OK-01

ATOMHOE AP0

Conep:xxanue y4eOHOT0 MaTepuaJa:

DKCHepUMEHTHI, I0Ka3bIBAOIINE CII0)KHOCTh CTPOCHUS sapa. OTKpbITHE
panuoaktuBHOCTH. OmBITE Pe3epdopaa no onpeaeneHnio cocraBa
paaroakTUBHOTO n3ny4yeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3TydeHHUs.
BiusiHue paguoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U
HeliTpoHa. Hyknonnas monens sinpa I'eiizenOepra-MBanenko. 3apsy sapa.
MaccoBoe uncio sapa. Mzotonsl. Anbga-pacnaj]. DIeKTPOHHbIN 1
NO3UTPOHHBIN OeTa-pacnaj. ["Tamma-nu3nydenue. 3akoH paJu0aKTUBHOTO
pacriaza. DHeprus CBsA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledexT Macchl
anpa. SnepHsie peakuun. /lenenne u cuHTEe3 sSaep. SaepHbINA peakTop.
TepmosinepHsbiii cuaTes3. I1po0ieMbl U IEpCHEKTUBHI SIEPHOM SHEPIeTHKU.
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DKOJIOTHYECKHUE aCIEKThI ACPHON SIHEPTeTUKHU. DIE€MEHTAaPHbIC YACTHUIBI.
OTKpbITHE TTO3UTPOHA. MeTOIbl HAOIIOACHUS M PETUCTPAIINH DJIEMEHTAPHBIX
yactull. DyHaamMeHTaabHble B3auMoAecTBus. EAMHCTBO dusndeckoit
KapTHUHBI MUpa

IIpakTHYecKue 3aHATHS

[pakTrueckue paboTh: McciaenoBaHue TpekoB dacTul] (MO TOTOBBIM
¢dororpadpusim).

TexHuveckue ycTpoiicTBa M MPaKTHYECKOE MPUMEHEHHUE; JO3UMETp, Kamepa
Bunibcona, siIepHBIA peakTop, aToMHasi 6oM0Oa

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM U aCTPOPUZUKH

OK-01
OK-07

Tema 8.1

JIEMEHTHI
aCTPOHOMUU

U acTpopU3UKU

OcHoBHOE COAECPIKAHUEC

Coaeprxanue y4eOHOro MaTepuaJa:

Oranbl pa3BUTHs acTpoHOMUH. [IpUKIagHOe U MUPOBO33PEHUYECKOE 3HAUCHNE
actpoHoMuu. Buj 3Be3nHoro Heba. Co3Be3us, sipKue 3BE3/Ibl, TUIAHETHI, UX
BUuMoe ABnmxkeHue. ConHeunas cucrema. [lmaHeTsl 3eMHOM TpyNIIbL.
[Tnanersi-rurantel. Manslie Tena Conneunoit cuctemsl. Conuie, potocdepa u
atmocdepa. ConHeunast akTUBHOCTbh. Mictounuk sHeprun CoJIHIIA U 3BE3/I.
3Be3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. Jlnarpamma "crieKTpaibHBIN Kace -
CBETUMOCTD". 3Be3/1bI INIABHOM MMOCIEI0BATENLHOCTH. 3aBUCUMOCTD "Macca -
CBETUMOCTB'" JJI 3B€3]1 [VIABHOM MOCJIEA0BATEIbHOCTU. BHyTpeHHEe cTpoeHue
3Be3]1. CoBpeMEHHbIE MPEICTABIICHUS O IPOUCXO0KICHUHU U 3BoMonuu CoHia
1 3BE3[. JTalbl )kU3HU 3Be3/. Miteunslii [1yTs - Hama ["anaktuka. CniupaibHas
cTpykrypa ["aakTuku, pacnpeaeneHue 38e3/, ra3a u nouid. [looxenue u
nemwkenne Comuna B ["'amaktuke. Tumbl ranaktuk. [nockas u cepuaeckas
noacuctemsbl ["anakTuku. PanuoranakTuky u kBazapsl. UepHbIE ABIPHI B siApax
ranaktuk. Beenennas. Pacmupenne Beenennoit. 3akon Xa66:1a. Pasberanue
ranaktuk. Teopust bonbiioro B3peiBa. PennkroBoe u3nydenue. MacirabHast
cTpykTypa Beenennoil. Meraranaktuka. HepenieHHbie po0ieMbl aCTPOHOMUU

JlabopaTopHbie padoThI:

JlaboparopHas padota 13. HaGmo1eHus HEBOOPYKEHHBIM TIIa30M C
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MCII0JIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUHN AJI ONIPEIEIICHUS MTOJI0KEHUS
HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usi CeBepHOro
MOJTyIIApHsl U IPKUE 3BE3/1bI

IIpome:xxyTouHasi arrecTamusi: Apyras ¢opma KOHTpoIs -1 cemecTp
JAuddepenunpoBannblii 3auet — 2 ceMecTp

1,2 cemectp

Bcero:

78
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3. MeToan4yeckne yKa3aHus M0 NPOBEACHUIO NPAKTHYECKUX 3aHATHII/J1a00paTOPHBIX
paodot

Jlis  OCBOGHHWS AMCHMIUIMHBI TPETYyCMOTPEHBI pa3IUYHbIC BHJbI 3aHITHIA: JIEKIUH,
MPaKTUYECKHE 3aHATHSA, JabopaTOpHbIE pabOThI, CAMOCTOSITENIbHAsI paboTa 00yUYarOIMUXCS U T. .

C nenpio ympouieHuss 0JIoKa METOIUYECKOTO CONPOBOXACHUS pabodell mporpamMMbl B
JAHHBIX yKa3aHUAX (METOAMYECKHE YyKa3aHHUs Uil OoOydyaroluXcs MO OCBOCHHUIO TUCIUILINH)
PeyCMOTPEHBI (POPMATHI METOIMIECKUX YKA3aHUM - POBEICHNE IPAKTHUECKUX 3aHSATHIA.

Metoauueckre ykazaHus JUisi OOyd4aroIIMXCSi IO OCBOCHHIO JTUCHUIUIMHBL Dusnka
MOJIpa3yMeBaeT HAIMYUE METOAMYECKON JHUTEepaTyphl C Y4ETOM PEKOMEHIYEMOTO PEKUMa H
xXapakTepa yueOHOM paboThl, a TAKXKE C YIETOM HE0OX0uMOTO (hopMaTa TUCIUILIAHEIL.

[TpakTudeckas paboTa 3aKIIOYAeTCS B BHIMOJIHEHHH CTYACHTaMH, MOJ PYKOBOJCTBOM
npenojaBaTesisi, KOMILIEKCa Y4YeOHbIX 3aJaHHil HampaBJIEHHBIX Ha YCBOEHHE Hay4dHO-
TEOPETUYECKMX OCHOB y4eOHOW JUCHMIUIUHBI, NPUOOpPETEHHE TMPAKTUYSCKUX HABHIKOB
OBJIAJICHUS] METOJIaMU MTPAKTUUYECKON pabOThl C MPUMEHEHUEM COBPEMEHHBIX HH()OPMALIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJOTHUH.

BoinonHeHus: npakTUYecKoil paboThl CTYAECHTHI MPOU3BOAAT B MHUCbMEHHOM Bujae. OTyer
MIPEIOCTABIISCTCS MMPENOABATENI0, BEAYIIEMY JaHHBINA MPEAMET, B DJIEKTPOHHOM WJIM TIEYaTHOM
BUJIE.

[lenp mpakTUYECKUX 3aHATHIA:

Benymeit aummakTHYecKOW 1EIBI0  MPAKTHYECKUX  3aHATHH  sABIsSETCS  (opMUpOBaHUE
MPAKTUYECKUX yYMEHHMN - MPOo(hecCHOHANBHBIX (YMEHUN BBITIOMHATH ONpEAeliCHHBbIC IEHCTBUS,
omepaIyu, HeOOXOAUMBIE B MOCIEAYIOMEM B MPOGECCHOHATBHOM JIEATEILHOCTH) WIN YUSOHBIX
(ymenuit pemath 3a1auu 1no dOusuke), HEOOXOAUMBIX B MOCIEAYIONIEH YU4eOHON AesITenbHOCTH
1o 001enpoecCUOHATBHBIM U CHEIUATbHBIM JUCITUILIMHAM.

3aaun MPaKTUIECKUX 3aHATUH:
— 000011eHre, CUCTeMAaTH3alMIo, YIIyOJeHHe, 3aKperyieHUE IOJYyYEHHBIX TEOPETHUECKUX
3HAHUU IO KOHKPETHBIM TEMaM JUCIUTUIHHEI;

— (opMUpOBaHHE YMEHHUH NPUMEHATH IOJyYEHHbIE 3HAHUS Ha MPAKTUKE, peaTu3alfio
€IMHCTBA UHTEIUICKTYaIbHOU U PAKTHYECKOM IeATEIHbHOCTH;
— Ppa3BUTHE MHTEJUIEKTYaJbHBIX YyMEHMH Yy OyAyHMX CIEUUATNCTOB: AaHAJTUTHUYECKHUX,
MPOEKTUPOBOYHBIX U JP.;
— BBIPa0OTKY MPH PELICHUH MTOCTABJICHHBIX 33]1a4 TaKUX MPO(EeCCUOHATBLHO 3HAYUMBIX KayeCTB,
KaK CaMOCTOSATEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUYECKAS HHUIIUATHBA.

[IpakTrueckue 3aHATHS CIOCOOCTBYIOT OoJiee TITyOOKOMY MOHUMAHHIO TEOPETHYECKOTO
MaTepuanga ydeOHOro Kypca, a TakKe pa3BUTHIO, (DOPMHUPOBAHHUIO U CTAHOBJICHHUIO PAa3TMYHBIX
YpOBHEH COCTaBJISIONINX TPO(HECCHOHATLHON KOMIETEHTHOCTH CTYAEHTOB.

OcHOBOH TMpaKTUKyMa BBICTYMAIOT TUIOBBIE 33a/1a4dl MO (PU3HKE, KOTOPBIC JOKEH YMETh
pelaTh CHeUaaucT B 00J1acTH HHPOPMAIIMOHHBIX CUCTEM.

BrinmonHnenue mpakTHueckoi paboThl CTYACHTHI MPOU3BOAAT B MUCbMEHHOM Buae. OTduer
MIPEIOCTABIIAETCS MIPENOJABATEINI0, BEAYIIEMY JTaHHBIA MPEAMET, B DJIEKTPOHHOM WJIM NI€YaTHOM
BUJIE.

B cooTBeTcTBHM ¢ OCHOBHOM LIEJIBIO, TPAKTUYECKHE 3aHATUSA MO nucuuIinHe Pusnka,
OCYUIECTBIIIOTCS IIyTEM pEelIeHHs] Pa3HOro poja 3ajay: — WHAUBUAYaIbHbIE 3a/1aHus (pelieHne
3a;a4, COOOIIEHUs, AOKIAIbl, HCCIEeNOBaTENbCKHE pPAa0OTHl W JIp.); — TECTUPOBAHHUE IO
MaTepuaigaMm, pa3pa0OTaHHBIM TMPEroAaBaTeNieM; — IMOATOTOBKY K KOHTPOJBHBIM padoTam,
3a4eTaM. — BBIITOJIHEHUE KOHTPOJIBHBIX, CAMOCTOSATEIBHBIX Pa0OT; — BHITIOJTHEHHE CEMECTPOBBIX
WHIUBUTyAIBHBIX 3aJaHUl; — paboTa HaJl BHIMOJHEHWEM HATJISAIHBIX MTOCOOUi (cXem, Tabyuil U
IIp.), TPOEKTOB.
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[TpakTyeckue 3aHATUS HOCAT PENPOTYyKTUBHBIM, YaCTUYHO-TIOMCKOBBIN M MOUCKOBBIN
XapakTep.
3aHATHS, HOCAIIME PENpOIYKTHBHBIM XapakTep, OTIMYAIOTCS TEM, YTO IpU HUX
MPOBEICHUH 00yYaIOUINecs NOIb3YI0TCS TOAPOOHBIMU HHCTPYKIUSMH.
3aHATHS, HOCALIME YaCTUYHO-IIOMCKOBBIM XapakTep, OTJIMYAIOTCA TEM, YTO MpPHU UX
MPOBEICHUH 00ydYarolecs He TOIb3YIOTCS NOAPOOHBIMU MHCTPYKLIUSAMH, UM HE JIaH TMOPSIOK
BBINOJIHEHUSI HEoOXoauMbIX pelcTBuil. OOyuaromyecs caMOCTOSITEIbHO JOJDKHBI BbIOpaTh
CHOCOOBI BHITTOJIHEHUS 3a/IJaHHI HA OCHOBE MHCTPYKTUBHON M CITPABOYHOM JUTEPATYPHI U JIP.
3aHATHS, HOCSIIME MOUCKOBBIA XapakTep, XapaKTepU3yITCs TeM, YTO oOydarouiuecs
JIOJDKHBI PEIIUTh HOBYIO ISl HUX MPOOJIEMY, ONMPAsACh HAa UMEIOIINECs TEOPETHUECKUE 3HAHUS U
NPaKTUYECKHE YMEHHUS.
@opMbl OpraHM3alUU JEATETFHOCTH OOYYAIOUIMXCS Ha MPAKTUYECKUX 3aHATHUAX:
(bpoHTaIbHASA, TPYIIIIOBAS U UHIUBUYaJIbHASL.
[Ipu ¢ponTansHOl (hopMe Bce 0OydarouIrecs BBITOTHSIIOT OJHOBPEMEHHO OJIHO M TO K€
3aJlaHue.
[Tpu rpynmoBoii ¢opme opraHu3anyu IESTETLHOCTH OJHO U TO K€ 3a/JaHUE BBIMTOJHACTCS
rpyniamMu OT JBYX JI0 MATH YEIOBEK.
[Tpu uHIMBUAYaNbHOM (hOpMeE KaKbIi 00YUarONMIUIiCS BBITIONHACT HHINBHLyaJIbHOE 3a/1aHUE.

3.1. TemaTnka u cofepkaHue NPAKTHYECKUX 3aHATHI/1a00paTOPHBIX padoT

Ilpakmuueckoe 3anamue

Tema: Kunematuka

Cooepotcanue: V3mepeHre MrHOBEHHON CKOPOCTH.

WccnenoBanue  COOTHOIIEHWS  MEXAY  NyTSAMH, MNPOWJIECHHBIMH  TEJIOM  3a
IIOCJIEIOBATEIIbHBIE PABHBIE MPOMEXYTKH BPEMEHH IPU PABHOYCKOPEHHOM JIBHXKEHHUH C
Ha4yaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne nBUKEHUS MIAPUKA B BI3KOW KUIKOCTH.

W3yuenne BUKEHUS Teja, OpPOLIEHHOTO TOPU30HTAIBHO

Ilpakmuueckoe 3anamue
Tewma: Jlunamuka

Conepxanue: M3yueHne ABIKEHHs Opycka MO HAKJIOHHOHM IUIOCKOCTH TOJ ACHCTBUEM
HECKOJIBKUX CHIIL.

HccnenoBanne 3aBHCHUMOCTH CHJI yNPYTOCTH, BO3HUKAIONIMX B JIe(OPMHPOBAHHON
MpYXUHE U PE3NHOBOM 00pa3iie OT BEIUUUHBI UX J1eopMalnu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOILEr0 OCh BPAICHUS

JlabopaTropHnasi padora Nel

Tema: Jlunamuka

Conepxanue: HccinenoBanue YCIOBHI paBHOBECHS TBEPIAOTO Tejla, MMEIOIIETO0 OCh
BpaIieHus

Ilpakmuueckoe 3anamue

Tema: 3akOHBI COXpaHEHMS B MEXAHUKE

Copepxanue: M3yueHue CBs3M CKOpOCTEH Ted NIpu Heynpyrom ynape. MccinenoBanue
CBSI3U pabOThI CUJIbI C U3MEHEHUEM MEXaHUYECKOM SHepruu Tena.
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Texundeckne YCTpOﬁCTBa H IPAKTHYICCKOC IMPUMCHCHHEC: BOJOMCT, KOIICp, Hp}I)KI/IHHHﬁ
MUCTOJICT, ABUXKCHUEC NCKYCCTBCHHBIX CITYTHUKOB U PAKCT.

Hcnons3oBanne 3aKOHOB MeXaHUKH JIA 0OBsICHEHHS JABUXKCHU A HEOECHBIX TE U JIA
PasBUTHA KOCMHYCCKUX I/ICCJICI[OBEIHI/Iﬁ, T'paHUllbl TPHUMCEHUMOCTH KJ1aCCUYECKOM
MCXaHHUKH. I/IMI/ITaHI/IH HEBCCOMOCTH

JlaGopaTtopHas pa6ora Ne2

Tema: 3akOHBI COXpAaHEHUS] B MEXaHUKE

Copepxanue: VccnenoBanue cBsi3u pabOTHI CHITBI C U3BMEHEHHEM MEXaHWYEeCKOW YHEPTHH
TeJa Ha MPUMEpe PacTsHKEHUSI PE3UHOBOTO XKI'yTa

Ilpakmuueckoe 3anamue

Tema: OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOpUU

Conepxxanne: M3mepenune Macchl BO3ayxa KiaccHoW komHare. MccrnemoBanue
3aBUCUMOCTH MEXy TTapaMeTpaMH COCTOSHUS pa3peKeHHOTo ra3a

Jlabopamopnan paooma Ne3
Tema: OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON TEOPUU
Copnepxxanue: 3ydeHre 0IHOTO M3 U30MPOIIECCOB

Jlabopamopuas pavoma Ned
Tema: OCHOBBI TEPMOJIMHAMUKHI
Coneprxanue: M3aMepenue yienbpHON TEIIOEMKOCTH

Ilpakmuueckoe 3anamue

Tema: ArperaTHble COCTOSIHHS BeIIEeCTBa U (ha30BbIC TIEPEXOIbI

Conepxanue: TexHMUYECKHE YCTPOWCTBA M INPAKTUYECKOE INPUMEHEHHME: TMTPOMETP H
IICUXPOMETpP, KAIOPUMETP, TEXHOJIOTMM IIOJy4YEHHs COBPEMEHHBIX MAaTepUaaoB, B TOM
YHCJIE HAHOMATEpUasoB, U HAHOTEXHOJIOTUH

Jlabopamopuasa paboma Ne §.
Tema: ArperaTHble COCTOSIHMS BeIIECTBa U (ha30BbIE TEPEXO/IbI
Conepxanue: OnpeneneHre BIaKHOCTH BO3IyXa

Ilpakmuueckoe 3anamue

Tema: DnekTpocraTuka

Conepxanue: M3MepeHue 3JIE€KTPOEMKOCTH KOHJEHcAaTopa. TeXHW4YecKue ycTpoucTBa U
[IPAKTUYECKOE IPUMEHEHME: DIIEKTPOCKOII, JJIEKTPOMETP, DJIEKTPOCTATHYECKas 3alluTa,
3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHAEHCATOP, KOMUPOBAJIBHBIA ammapar, CTPYWHBIN
MIPUHTEDP

Jlabopamopuasa paboma Ne 6-7.
Tema: [IoCTOSTHHBIN 2JEKTPUYECKHUM TOK. TOKH B pa3IM4YHBIX Cpenax
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CO,Z[Cp)KaHI/ICZ I/ISY‘ICHI/IC CMCIIAHHOTI'O COCIUHCHHA PE3UCTOPOB. I/I3MepeHHe
BHGKTPO,Z[BI/I)I(YH_Ieﬁ CHJIbl NICTOYHUKA TOKA U €0 BHYTPCHHETO COIIPOTUBIICHUS

Ilpakmuueckoe 3anamue

Tema: I1oCTOSTHHBIN 2JIEKTPUYECKUN TOK. TOKU B pa3iIM4HBIX Cpenax

Conepxanue: TexHuueckHe YyCTpONCTBA M NPAKTHMYECKOE IPUMEHEHHUE: aMIEpMETD,
BOJIIETMETP,  peocTaT, MCTOYHHKH  TOKa,  DJIEKTPOHArpeBaTeNbHbIE  MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE MPHUOOPHI, TEPMOMETP CONPOTHBICHHS, BAKYyMHBIH JHOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIN AUO, TaJIbBAHUKA

Ilpakmuueckoe 3anamue

Tema: MaruuTtHoe 1nosie. DIeKTpOMarHuTHas UHIYKIUA.

Coneprxanue: VM3ydeHre MAarHUTHOTO TTOJISI KATYIIKU C TOKOM.

TeXHI/I‘-IGCKI/Ie yCTpOﬁCTBa nu HpaKTqucxoe HpI/IMeHeHI/ICZ IIOCTOAHHBIC MAarHHTHI,
BHCKTpOMaFHI/ITI)I, 3JICKTpOI[BI/IFaTCJII), yCKOpI/ITGJII/I E)JIeMeHTapHI)IX qacCTull, I/IHIIYKIII/IOHHaFI
I1ICYb

Jlabopamopuasa paooma Ne 8-9.

Tema: MaruuTtHoe 1nosie. DIeKTpOMarHuTHas UHIYKIUA.

Coneprxanue: VMccnenoBanue ASHCTBUS TOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM
N3yuenue siBleHUS SEKTPOMArHUTHON MHIYKIIUN

Ilpakmuueckoe 3anamue

Tema: MexaHnueckue 1 3JIeKTPOMarHUTHBIE KOJIeOaHUsI.

Conepxanue: MccnenoBaHue 3aBUCHMOCTH TEpUOAA MaJIbIX KOJICOAaHWW Tpy3a Ha HUTH
OT JUIMHBI HUTHU U MacChl Ipy3a. TeXHUUECKHUEe yCTPOMCTBA U MPAKTUUECKOE IPUMEHEHHE:
AIEKTPUUECKUI 3BOHOK, T€HEPATOp NEPEMEHHOI0O TOKA, JINHUU 3JIEKTpoIepead

Jlabopamopuan pavoma Ne 10.

Tema: Mexanndeckue U 3JEKTPOMarHuTHbIC KOJIeOaHwmsl.

Copepxanue: VccrnenoBanue mepeMEHHOr0 TOKa B LEMU W3  TOCIEI0BATEIbHO
COEIMHEHHBIX KOHJCHCATOpa, KaTyIIKU U Pe3UCTOpa

Ilpakmuueckoe 3anamue

Tema: MexaHH4eCKHE U AIEKTPOMATHUTHBIE BOJIHBI

Conepxanne: TexHHYECKHE YCTPOWCTBA W MPAKTHMUECKOE MPUMEHEHHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTBI, YyIbTPa3ByKOBas [MAarHOCTHMKAa B TEXHUKE M MEAMIIMHE, pajap,
paauonpuéMHHK, TEJIIEBU30D, aHTeHHa, TenedoH, CBU-neup

Ilpakmuueckoe 3anamue

Tema: OnTuka

Conepxxanne: HaOmiomenne nucriepcuu  cBeTa. TeXHHMYECKHME  YCTPOMCTBA U
MPAKTUYEeCKOe NPUMEHEHHWE: OYKH, Jymna, QoroammapaT, MNPOCKIIMOHHBIA ammapar,
MHUKPOCKOII, TEJIECKOIl, BOJIOKOHHAsl OMNTHKA, AU(PpPAKLIMOHHAS peuleTKa, IMOISpOu,
TEJIECKOI
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Jlabopamopnas paooma Ne 11-12.

Tema: OnTHka

Coneprxanue: OnpeneneHne NoKazaTesns MPeJoMIIEHUs CTEeKIIa
UccnenoBanue CBOMCTB N300paKeHUI B JIMH3aX

Ilpakmuueckoe 3anamue
Tema: Ctpoenue aToma
Conepxanne: Habmonenne muHeHyaToro CrekTpa

Ilpakmuueckoe 3anamue

Tema: AToMHOE SAPO

Conepyxanue: VccienmoBanrue TPEeKOB YacTHIL (IO TOTOBBIM GoTorpadusim).

TexHUYECKHE yCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE; J03UMETp, kKamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6oMOa

Jlabopamopnan pavoma Ne 13.

Tema: DneMeHThI aCTPOHOMHH U aCTPODUZUKHI

Copmepxxanme:  HabOmiomeHusT ~ HEBOOPY)KEHHBIM  TJIa30M  C  HUCHOJIB30BAaHUEM
KOMITHIOTEPHBIX TIPWIOKEHUN VISl OTpEeeTICHUs] TMOJIOXKEHUsT HEOEeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3usi CEeBEPHOIo MOMyIIapHUs U IPKUE 3BE3/IbI

4. ®oHA OLEHOYHBIX CPEICTB JUCHUIINHBI

4.1 KoHTpoJIb ¥ OLEHKA pe3yJbTaTOB OCBOEHHUS 00Ie00pa30BaTeIbHON AUCIUTUINHBI
PaCKpBIBAIOTCS Yepe3 AUCUUIUIMHAPHBIC Pe3yJIbTaThl, HAlpaBIeHHbIE Ha (POPMHUPOBAHUE OOLIMX
KOMITETEHIIMI TI0 pa3/ienaM U TeMaM CoJIepKaHusl yaeOHOTO MaTepurania.

dopmupyemMble KOMIETCHIIUH:

Kon Pa3znen/Tema Tun oneHoYHbIX
¢hopmupyemsbix MeponpusTHI
KOMIIeTeHIU

OK-01 Pazgen 2. Temst 2.1.,2.2.,2.3. - YCTHBIN OIIPOC;
Paznen 3. Temsr 3.1., 3.2., 3.3. - (poHTANBHBI OIpOC;

Pazgen 4. Temn1 4.1.,4.2., 4.3.

Paszen 5. Temsr 5.1., 5.2., 5.3. " OlCHKA KOHTPOJIbHRIX

Pasnen 6. Tema 6.1. pador;
Paznen 7. Temn1 7.1, 7.2, 7.3. - HaOJIIOZCHHE 32 XOLOM
Pagﬂeﬂ 8. Tema 8.1 BBIIIOJIHCHU S HaGOpaTOpHBIX
pabor;

- OIICHKA BBITIOJIHEHUS
1a00paTOPHBIX PadOT;

- OLEHKA MPaKTHYECKUX
pabor

- OIICHKA TECTOBBIX
3aJaHNN;

- MPOMEXYTOYHas
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arTecrTanus
OK 07 Pazgen 2. Temnr 2.1., 2.2., 2.3.

Paznen 3. Temnr 3.1., 3.2, 3.3.
Pazgen 4. Temnr 4.1.,4.2.,4.3
Paznen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 7. Temnr 7.1, 7.2
Pasnen 8. Tema 8.1

4.2. KOHTPO/1bHO-N3MePHUTEIbHbIC MATEPHAJIBI BKJIYAKOT:

KoHnTponb u oneHka pe3yjapTaTOB OCBOEHHUS TEMBI OCYILECTBISETCS IpPEroaaBaTesieM B
npolecce BBIMOJHEHHS OOYYalOUIMMUCA WHAMBUIAYAIbHBIX 3aJaHUi B BHUJAE BBIOJHEHUS
KOHTPOJIBHBIX PabOT, TECTOBOIO KOHTPOJISA, BHIMOJIHEHNUS TPEHUPOBOUYHBIX YIpaKHEHUH, paboTa
Ha/| BBITIOJIHEHUEM IIPOEKTa, HaNucaHus pedepaToB, COOOIIECHH.

JlJ1s1 IpOMEKYyTOYHOM aTTeCTALMM:

3agaua Nel. B ogHOpOAHOM DJJIEKTPUYECKOM TIOJI€, CHJIOBBIE JIMHHH KOTOPOTO
BEPTHUKAJIbHBI, HAXOAUTCA 3apsDKEHHAs KarellbKa Macia. 3apsj Kaneiabku paseH 4,9 - 10-13 K.
[Tpu manpspkerHoctr monst 2 - 105 B/M kanenbka HEMOABUKHO BUCUT B Bo3ayxe. OnpenenuTh
MaccCy KaleJabKH.

3agaua Ne2. Kocmuueckuil anmapaT maccoit 200 Kr coBepiiaeT MeAJIEHHBIH CIYCK B
IUIOTHBIX CJIOSIX atMoc(epbl HEKOTOpO# IMiaHeThl. IIpu 3TOM Ha HEero JelcTBYeT MOCTOSHHAs
cuna comnportusieHus 600 H. Onpenenuts npupaiieHue TeMIepaTrypbl CIyCKaeMoro ammapara
Ha KWJIOMETpe NYTH, €CIM yJelbHas TeIIoeMKOCTh Marepuana ammapata 750 JDx/kr - °C.
Harpesanuem atmocdeps! mpeHedpeub.

3agaya Ne3. [1o ropu30oHTaNBHO PACMONOKEHHOMY MTPOBOAHUKY JUIMHOM 20 cM U Maccoi
5 r teder Tok 10 A. OnpenenuTs WHAYKIIMIO MarHUTHOTO TOJIA, B KOTOPOE HAI0 MOMECTUTh
MPOBOJHUK, YTOOBI CHJIa TSKECTH YpaBHOBECHIIA CUITYy AMIiepa.

3agaua Ne4. CriopTcMeH O€KUT co CKOpocThio 10 M/C mepneHIuKyISIpHO OCH TeJleKaMephl
Ha pacctossHuM 20 M oT Hee. PaccrosHue OT 0ObekTHBa Kamepbl A0 (OTONMPUEMHMKA, Ha
KOoTOpoM (dopMupyeTcss u3o0pakeHue, paBHO 25 cM. OmpemenuTbs CKOPOCTh IEepeMerieHUs
n300pakeHHsI CIOPTCMEHA 110 (POTONPUEMHUKY.

3agaua NeS. B ogHOpOAHOM 3JEKTPOCTATHMUECKOM TOJIE€ ¢ HampsbkeHHocThio 105 B/m
JBUKETCSI BJIOJIb CWJIOBBIX JIMHMM IOJI 3apsDKeHHas dactuna ¢ 3apsgom 2 - 10-5 Kun. Ha
CKOJIBKO BO3pacTeT UMITyJIbC YacTulibl 3a 0,5 ¢ monera?

3agaya Ne6. MourHocTh aBuratens aBTomoOwis 69 kBT. Onpenenuts pacxoj OeH3MHA
execexkynaHo, ecimu KIIJ nBuratens 25%. YnpenbHas terora cropanus OeHzmHa 46 - 106
JIx/Kr.

3agaua Ne7. Mereop BietaeT B armocepy 3eMiIM W HarpeBaeTcs, IJIABUTCA, a 3aTeEM
MOJHOCTBIO Hcmapsercs. OnpeaesinTh MUHUMAIIBHYIO CKOPOCTb, KOTOpOil MeTeop ob6iaiaeT B
KHUJKOM COCTOSHUHM. YJellbHas TEIUIoTa MapooOpa3oBaHusl BEIIECTBA, U3 KOTOPOTO COCTOUT
meteop, 7,2 kJx/Kr.

3agaua Ne8. JXKenesnwlii Monor maccoir 12 kr Bo BpeMs palOoThl B TedeHue 1,5 MuH
Harpencs Ha 20 °C. B remuio npespatuiiocs 40% Bcelt sHepruun Mojota. OnpeaenuTb MOIHOCTD,
pa3BUBaEMYyIO MPHU ITOM. Y JIeTbHas TETUIOEMKOCTH keme3a paBHa 460 JIx/kr - °C.

3agaua Ne9. Ilporon, umeromuit 3apsg 1,6 - 10-19 Ku, Bieraer B oaHOpoaHOE
anekTpocraruyeckoe nose. [lox nefictBuem mosst oH nBUXKeTCs ¢ yckopeHuem 8 - 1010 m/c2 .
Macca mnporoHa pasHa 1,67 - 1027 xr. Omnpenenuts BEIUYMHY HANPSKEHHOCTU
AIIEKTPUYECKOTO MOJIS.
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3agauya Nel(0. Omnpenenuth KO3(PQGUIMEHT TMOJIE3HOTO JCHCTBUS ABUTATEINS, KOTOPBIN
pa3BuBaeT MomHOCTh 84 KBT 1 pacxoayer 3a 1 1 paboTsl 18 Kr qU3eNpHOTO TOIIMBA, TEIUIOTA
cropanus kotoporo 42 - 106 JIx/xr.

Kourtpoashas paGora no teme «Knunemaruka
1 BapuaHT
1.Kakyto ckopocTs mpuoOpeTaeT aBTOMOOWIIb Ipu pa3rone ¢ yckopenuem 0,4 m/c* B Teuenue 10
CEKYH/I, €CJI HavajabHas cKopocTh 10 m/c?

2. Msta OporiieH BepTHKaIBLHO BBEPX co cKopocThio 10M/c. Ha kakyro MakCcUManbHYIO BBICOTY OH
MOAHUMETCS?

3. Ilpu paBHOMEpPHOM JBWKEHUHU Temiexo 3a 4 ¢ mpoxoaut myTh 6 M. Kakoil myTe OH mpoiineT
TP ABM)KEHUU C TOM K€ CKOPOCTBIO 32 3 ¢?

4.VpaBHEHME IBIKEHHS Tela MMeeT BHA: X = 2+2t+t* . Onpenenure Xo; v, a. Haiiaure myTs,
MPOMICHHBIA TEJIOM 3a BpeMs t=2c. 3amuImmTe ypaBHEHHE CKOPOCTH MW IIOCTpOWTe Tpaduk
3aBHCUMOCTH YCKOPEHHUS OT BpeMeHH a(t).

5.0npenenure KaKyt0 CKOPOCTb pa3BUBAE€T MOTOLMKIIMCT 3a 15C, ABUTasChb U3 COCTOSIHUSL TIOKOSI C
yckopenuem 1,3m/c?.

6.Temno, nMeroree Ha4aIbHY0 CKOPOCTh 10 M/C, B TEUCHHE MEPBBIX S CEKYH]T IBUTACTCS
PaBHOYCKOPEHHO C YCKOPEHHEM 2 M/C?, CIIEAYIOIIUE IBE CEKYHbl OHO JIBUTAETCS PABHOMEPHO, a
B TEUEHUE CIIENYIONINX TPEX CEKYH] - paBHO3aMeIJIEHHO ¢ yckopeHueM 3 m/c?. Kakoi u3
HIDKETIPUBEJICHHBIX TPAQUKOB COOTBETCTBYET TaHHOMY JBUKCHUIO?

Vi Mie AV M Vi: Mlc

S

Kpurepuu onenkn
Kaxxgoe mpaBWIIbHO BBIMOJHEHHOE 3aJaHME OICHUBAeTCs TpeMms Oatamu. TakuM o0Opazowm,
MaKCHMaJIbHOE KOJIMYECTBO MEPBUYHBIX OAIJIOB, KOTOPOE MOXHO TMOJTYYUTH MPH BHIMOTHEHUH

KOHTPOJIbHOM paboThl — 18.

«2» - Beimmonneno mene 70% 3ananus, Habpano menee 12 6amioB
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«3» - Bemoaneno70-80% 3amanwusi, Habpano 12-13 6ammor
«4» - Bemonaeno 80-90%3ananus, Habpano 14-15 6ammos
«5» - Bemoaneno 6onee 90% 3ananus Habpano 16 6amnoB u 6onee

Bomnpochl 1151 TeKymero KOHTpoJisi (YyCTHbIA ONpPoOC):
1.[TapannenbHoe coeAMHEHNE PE3UCTOPOB. Pacyer cuibl TOKA U HAPSKEHUS B JIEKTPUUECKUX LIETISX.
2.3aKoH coxpaHeHus 3apsaa. 3akoH KynoHa.
3.PaBHOyCKOpEHHOE TPSIMOJIMHEMHOE JIBUKEHUE, 3aKOH PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBUKCHHUSL.
4.3akon Oma pans yyacTka Lenud M 3aMKHyTod wenu. ComnpoTHBIIEHHE Kak 3JIEKTpUYecKas
XapaKTepUCTHKa pe3uctopa. [loHaTrue o cBepXmpoBOIUMOCTH.
5.MexaHnueckue KoiIeOaHus U UX XapaKTePUCTUKH.
6.Mexannueckue BonHbL. [lonepeunsie mpoaonbHble BOJHBL. CBOWCTBA MEXaHUYECKUX BOJIH.
7.1locnenoBaresbHOE COEIMHEHHE PE3UCTOPOB. Pacuer cuiibl TOKAa M HANPSDKEHUS B DJIEKTPUYECKHX
HEMsX.
8.0OcnoBuble nonoxxkenuss MKT u ux onsiTHOE 000cHOBaHKE. Macca U pa3Mepbl MOJIEKYIL.
9.TemnoBoe neiictBue Toka. 3akoH J[xoynsa —Jlenna. KopoTkoe 3aMbikaHue.
10.0cHoBroe ypaBuenue MKT (6e3 BeiBoma). YpaHenune Knameiipona- MenneneeBa. OObeIMHEHHBIH
ra3oBbIN 3aKOH.
11."30omporeccel. ['a30BbIe 3aKOHBI.
12.I'padpuiky Ta30BBIX 3aKOHOB.
13.MaruuTHOE TMOJIe KaK OCOObIid BUA Marepuu. [locTosiHHBIE MarHuThl. ['paduueckoe m3o0paxeHme
noJiel MpsSIMOTO, KPYrOBOTO TOKA U COJICHOUIA.
14.1I3MeHeHue BHYTpEHHEH 3HEpruM Tejaa IpU TEIJIOOOMEHE U IPU COBEPUICHHMM MEXaHUYECKOU
padoTHI.
15.9OnextpomarautHas uaaykuusa. Oneitel @apasnes. 3aKOH AMEKTPOMarHUTHOM MHIAYKIMH.
16.11paBuio Jlenma. Posib 3J1eKTpOMarHUTHBIX TOJIEH B KU3HU KUBOU MPUPOJIBI.
17.IlepBoe Hauano TepmoarHaMUKU. HeoOpaTUMOCTh TEMIOBBIX IPOLIECCOB .
18.ITonsTue a3wl BemecTBa. Mcmapenue n KoHaeHcalys. Biia)xHOCTh BO31yXa.
19.Mexanndeckoe HanpspkeHne. Buabl nedopmanuii. 3akon ['yka. [InaBnenue u KpucTamin3ams.
20.Ilepenava u pacupeaesieHUE ANEKTPOIHEPTUU B SKOHOMUKE PO.
21.251eKTpOMarHuTHOE TMOJIE U €T0 PACIIPOCTPAHEHUE B IPOCTPAHCTBE B BUJIE AJIEKTPOMArHUTHBIX BOJIH.
22.27eKTpOMarHiTHas IpUpoJia CBeTa. 3aKOHbBI OTpaXEHUs U IpesoMiieHus ceeta. [lomHoe oTpakeHus
CBETa U €ro IPUMEHEHHUE.
23. Mucnepcus ceera. Uatepdepenmus , nudpaxius ceera JludpakimoHHas perieTka.
24 ITpunuun unepuuu. Ipunnun otHocurensHocTy ["anues. 3akonbsl HeroToHA.
25.CBoboaHOE MaieHus Tell. BausiHue yCKOpeHM Ha KUBBIE OpTraHU3MBI.
26.KBanroBas rumnore3a [lnanka. KBantoBas Teopusi cBera. DHeprus U uMITyibc (HOTOHOB. JlaBieHue
CBeTa.
27.Camounaykuus. UaaykruBHocTs. 3. /1. C caMOMHAYKIMU. DHEPrus MarHUTHOTO TOJISL.
28.Buemanii  poroaddexr. Omnbitel CtoneToBa. 3akoHbl BHemHero ¢orosddexra.  YpaBHeHUHE
OWHIITEHHA.
29.IlonsATHE O BTOPOM Haydajie TEPMOAMHAMUKY. [[pUHIIMT 1€HCTBUS TEIUIOBBIX MAILIMH.
30.[ToHsiTHE O KOPITYCKYJISIPHO - BOJIHOBOW MPUPO/IE CBETA.
31.0meitel Pezepdopna. Monens aroma Pesepdopma, bopa. Iloctynater bopa. Wsnydenwe wu
HOTJIOUIEHMSI SHEPTUU aToMoM. Jlazepsbl U UX IPUMEHEHUE.
32.Pabota cuibl .Pabota cunbl TpeHus . Tsokectr. MOIIHOCTS .
33./IBmKeHue 3apsHKEHHOM YacTullbl B MarHuTHOM mosie. Cuna Jlopeniia.
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34.CocraB atomHBIX snep. M3otomnsl. Snepubie cubl. ledekt macchl. EctecTBeHHas paauoakTHBHOCTh

U €€ BUJIBI.

35.PeaktuBHOE NBHKEHUE .PeakTUBHOE ABMYKEHHUE B dKUBOU MPUPOJIE.

36./lenenne TsOKENBIX aTOMHBIX simep. Llemnas peakuums. Snepnsie peaktopsl. ADC . IlpoOiembr

AJIEPHOM SHEPTEeTUKU. 3aluTa OT paJHalliH.

37 Snepnas 6e3omacHocTh ADC. TepMOsSIepHBI CHHTE3 W YCIOBHS €ro ocymiecTBieHus. [IpoGrema

TEPMOSIEPHOI dHEpreTukU. Sapa 3Be3]] Kak eCTECTBEHHBIN TEPMOSIIEPHBINA PEAKTOP.

38.®u3uka - Hayka o mpupoxae. ba3oBble (usmueckue BeanuuHBI .MaTepus ,ee BHIAB M (HOPMBI

JIBUKCHHUSL.

39.MarauTHast UHAYKIMS . J[elicTBEe MarHUTHOTO MOJIS HA MPOBOJAHUK C TOKOM. 3aKOH AMmrepa.

40.BHYTpeHHsIs1 SHEPTUs UICAJIbHOTO Ta3a.

41.IlpaBuia cMenieHusi. 3aKOH paJUOAKTUBHOIO pacmnaja. buonorudyeckoe nelcTBUE PaglOaKTUBHBIX

U3IyYeHUH . SIiepHble peaKIiu.

42.MexaHnueckoe JBUKEHUE . XapaKTePUCTUKU MEXaHUYECKOTO JIBUXKECHUS.

43 .Mexanuyeckasi paboTa U MOITHOCTb OpraHM3Ma YeJoBeKa.

44 T1oCcTOSIHHBIN 3JIEKTPUYECKUM TOK U €ro xapakrepucTuku. D/IC ,BHEMIHUN M BHYTPEHHUH Yy4aCTKU

LENH ,HaMPsDKEHUS Ha OTUX y4acTKax Lemu.

45 Dnexrpuueckoe nojie. HampspkeHHOCTh. ['padnyueckoe n300pakeHNe SIEKTPHUSCKUX TTOJIEH .

46.3axoH BcemHupHOro Tarotenus. Hesecomocts. OCOOEHHOCTH MOBEACHUS YENIOBEKa TPH Meperpy3kax
1 HEBECOMOCTH.

47.29nekTpoeMKOCTh TpoBoAHMKA. KoHnaeHcaTopbl. EMKOCTH TMJIOCKOTO KOHAEHCATOpa. OHEPrus

AIEKTPUUECKOTO TOJIS.

48.IlonHas MexaHUYeCKast SHEPTUH. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPTUU.

49 . Mmnynbe cuibl. UMiysse Tenna. 3aMKHyTasi cucTeMa .3aK0H COXPaHEHUsS! UMITYJIbca

50.ITorenmman. Hanpsbxenue. [IpoBOAHUKY M AURJIEKTPUKH B AJIEKTPUUECKOM TIOJIE.

Kpurepun oieHKH yCTHBIX OTBETOB CTYICHTOB

Ouenka «5» cTaBUTCSA, €CIIU CTYJEHT: 1) MOTHO U apTryMEHTUPOBAHO OTBEYAET IO COACPKAHHIO 3aTaHHUS; 2)
0oOHapy)XMBaeT IMOHMMAaHHUE MaTepHalia, MOXXET OOOCHOBATh CBOW CYXKICHHS, NMPUMEHUTh 3HAHUSA Ha
NPaKTHKE, NPUBECTH HEOOXOAMMBIE MpPHUMEpPHI HE TOJIBKO IO Y4YeOHHKY, HO U CaMOCTOSTEIHHO
COCTaBJIEHHbIE; 3) U3IaraeT MaTepual MocjieoBaTeIbHO U IPABUIIBHO.

Ouenka «4» CTaBUTCS, €CIM CTYIEHT JaeT OTBET, YJIOBIIETBOPSIOMIUNA TeM ke TpeOOBaHUSAM, YTO M IS
OIICHKHU «5», HO OMyCKaeT 1-2 omuOKu, KOTOPHIE CaM e HCTIPABIISIET.

Ouenka «3» CTaBUTCS, €CIIH CTYICHT OOHAPYKUBACT 3HAHHUE U MOHMMAaHUE OCHOBHBIX MOJIOKEHUN JAaHHOTO
3aalusl, HO: 1) W3naraeT mMaTepuasl HEMOJHO M JOMYCKAaeT HETOYHOCTH B OMPENCICHUU TOHATHA WU
dbopMyIHUPOBKE MpaBUIT, 2) HE YMEET JOCTATOYHO ITyOOKO M OKA3aTeIhbHO 0O0OOCHOBATH CBOU CYXKIACHUS U
MIPUBECTH CBOW MIPUMEDPHI; 3) U3JIaraeT MaTeprasl HeTOCIE0BATEILHO U IOMyCKaeT OIIHOKH.

Onenka «2» CTaBUTCS, €CIHM CTYACHT OOHApy>XMBAaeT HE3HaHHE OTBETAa Ha COOTBETCTBYIOIIEE 3alaHHeE,
JOTTyCKaeT OomuOKH B (HOPMYJIHUPOBKE OMpPEAEIeHUN U MPaBUJI, UCKAKAIOIINE X CMBICH, O€CIIOPSA0YHO U
HEyBEpeHHO u3naraeT martepuain. OleHKa «2» OTMEYaeT Takuhe HEAOCTAaTKH B IOJATOTOBKE CTYACHTA,
KOTOPBIE SIBIISTFOTCS CEPHhE3HBIM MPETISITCTBUEM K YCIIEIITHOMY OBJIAJCHHIO MTOCIECIYIONUM MaTePUATIOM.

Kpumepuu oyenxu nadbopamopnuix padom

Ne
IToxka3zaTean Onenka
n/n
OLIEHKH
1 1. Odopmiena naboparopHast paboTa U MOIyYEH JIOIMYCK
2. CoOpaHa cxeMa dKCEPUMEHTAIBHON YCTAaHOBKH.




®rEO0Y BO
/4

(1

I\l
N

PrYTUC

GOENEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA3OBATEJIbHOE
VYUYPEXIEHWE BBICILIEI'O OEPA30OBAHVIA

«POCCUVCKUM TOCYJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA Y CEPBVCA»

CMK
PIYTUC

Aucm 33

Cnemnanbl HEOOXOIUMBIE H3MEPEHUS
[TpoBeeHbI HEOOXOAUMBIC PACUETHI
Odopmiter otdeT o 1abopaTopHOit paboTte
Ycnenrnas 3anmra padoThl

3a4TCHO

Ll AN

JIOTTYCK.

o vk wNnN

He odopmniena naGopatopHas paborta, HO IOTy4eH

He cobpana cxema 3KCIepUMEHTaIbHON YCTaHOBKH.
He cnenansl He0OX0ANMBIE H3MEPEHHS

He npoBeneHs! HeOOXOAMMBIE pacyeThl

He odopmiien otuet o nabopatopHoii paboTte
He yOeaurenpHas 3amura paboThl

HC3a4YTCHO

Bonpocwt onsa donycka k evinonnenuro 1abopamopuuix pabom

0N LA W

ens paGoTHI.

Kaxkoe siBnenue uzyqaercs B padote.
Kakwue 3akoHbI n3ydarorcs B paboTe.
Kaxkune ¢pusndeckre BeTUUUHBI ONIPEACIISIOTCS B padboTe.
BriBon paboueii hopmMybL.

[Topsiox BeIOIHEHHS PadoT.

Mertoarka npoBEICHUS] U3MEPEHUM.
Onucanue SKCIIEPUMEHTAITLHOW YCTAHOBKH.

Bonpocwl 015 3auumel 1a60pamopHuix pabom
Jlnst 31U Thl 1a00paTOPHBIX pabOT HEOOXOUMO:

a) B TETPaau AJIst 1a00PaTOPHBIX pabOT BHIIOIHUTE 00PaOOTKY pe3yIbTaToB

W3MEpPEHU B

COOTBETCTBHH C 3aJaHHUECM.

0) MOATrOTOBUTH OTBETHI HA BOIIPOCHI JJIsI CAMOKOHTPOJISL, COOTBETCTBYIOILIUE BOIIPOCAM I10
UCCJIETOBAaHHBIM B JIa0OpaTOPHOM paboTe SIBICHUAM

HJ’IH TEKYLIECTr0 KOHTPOJIsA

OueHk
a

dopma KOHTPOJIsA

Kpurepun oueHnBanus

IToxa3zaren oeHUBAHUA

«5»

YCTHBIN OTBET

IMOJIHOTA MW IPaBUIBHOCTH

OTBETAa, CTETICHb
OCO3HAHHOCTH, MOHUMAaHWUSI
M3yYEeHHOTO  MaTepuaa,
yMeHHe 0OHapyXMBaTh
3aBHUCHMOCTh MEXITY
bu3IecKuMu

BEINYHNHaAMU, O6I>SICH$ITI>

MOJTy4YeHHbIE Pe3yJIbTaThl U
JieNaTh BBIBOJIbI, YBEPEHHOE
MOJIb30BaHNE  (PU3HUECKOU
TEPMHUHOJIOTUEH 51

1) mosHO M apryMEHTHPOBAHO

OTBEYAET IO COJEPIKAHUIO
3amaHus; 2) OOHapy>KHUBaeT
NOHUMAaHNe MaTepuana,
MOXET  O0OCHOBaTh  CBOU
CYXJIeHUs, NPUMEHUTH
3HaHUS Ha MPaKTHKE,
IIPUBECTU HE00XO0IUMbIe
OpUMepsl HE TOJNBKO  TO
y4eOHUKY, HO u
CaMOCTOSITENILHO

COCTaBJICHHbIC; 3) wu3Jaraet




®rE0Y BO
/4

([1

\
N

PrYTUC

GOENEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA3OBATEJIbHOE CMK

TYPU3MA "1 CEPBVICA»

_ YUPEXIOEHVE BBICIIETO OBPA30BAHVIIL PIYTUC
«POCCUMNCKUN TOCYOAPCTBEHHBIVI YHUBEPCUTET

Aucm 34

CHMBOHHKOﬁ, YCTKOCTh H
I'paMOTHOCTB pCUHn

MaTepHal mocjae10BaTeabHO U
IPAaBUJIBHO.

«4»

YCTHBIN OTBET

MOJIHOTa W TMPaBUIBHOCTH
OTBETA, CTEIEHb
OCO3HAHHOCTH, MOHMMAaHUS
W3Y4YEHHOTO Marepuana,

yMEHHe 0OHapyKUBaTh
3aBHCHMOCTh MEXKTY
buznuecKkuMu

BEJIMYMHAMH,  OOBSICHATH

[IOJIyYEHHBIE PE3YJILTATHI U
JIeNIaTh BBIBOJBI, YBEPEHHOE
MOJIb30BaHNE  (PU3NYECKOM
TEPMUHOJIOTHUEN u
CUMBOJIMKOH, YE€TKOCTb U
I'PaMOTHOCTb P4t

€CIM CTYIEHT JaeT OTBET,
YIOBJIETBOPSAIONIUNA TEM KeE
TpeOOBaHUSM, 4YTO M JUIA
OLIEHKU «5», HO JlomycKaer |-
2 omuOKH, KOTOphIE caM Ke
HCIIPABJISIET.

«3»

YCTHBIN OTBET

MOJIHOTA W TMPABUIBHOCTH
OTBETA, CTEIEHb
OCO3HAHHOCTH, NMOHMMAaHUS
WU3Y4YEHHOTO Marepuana,

yMeHHe OOHapyKUBATh
3aBHCHMOCTH MEKTY
buznuecKkuMu

BEJIMYMHAMH,  OOBSACHATH
[IOJIyYEHHBIE PE3YJILTATHI U
JIeNaTh BBIBOJBI, YBEPEHHOE
MOJIb30BaHKUE  (PU3NYECKOM
TEPMUHOJIOTUEN 51
CUMBOJIMKOH, 4YE€TKOCTb U
IPaMOTHOCTb P4

1) M3J1araer Marepual
HETOJHO u JIOITyCKaeT
HETOYHOCTU B ONPEIEICHUN
HNOHATUHA WU (HOPMYITHPOBKE
NpaBu;

2) He yMeeT JOCTaTO4YHO
ryOOKO ¥ J0Ka3aTeiabHO
000CHOBATh CBOU CYXKJIEHUS U
IPUBECTH CBOM MTPUMEPHI;

3) u3Jaraer MaTepuan
HETIOCIIEI0BATENBHO u
JIOTTYCKaeT OUTHOKH.

«2»

YCTHBIN OTBET

MOJIHOTAa U IMPAaBUJIIBHOCTH

OTBETA, CTEICHb
OCO3HAaHHOCTH, NOHMUMAaHUSI
M3y4eHHOTO  MaTepuana,
yMEHHE 0oOHapy>KUBaTh
3aBUCHMOCTh MEXKTY
buznueckuMu

BEJIMYMHAMH,  OOBSACHATH
MOJIyYEHHBIE PE3YJIbTAThl U
JIeNaTh BbIBO/bI, YBEPEHHOE
NOJIb30BaHKUE  (PU3NYECKOM
TEPMUHOJIOTUEN u
CHUMBOJIMKOM, YE€TKOCTh H
IPaMOTHOCTh P4

€CIIM CTyJIeHT OOHapy>KHUBaeT

HE3HAHUE OTBETA Ha
COOTBETCTBYIOIIIEE  3aJaHHE,
JIOTTyCKaeT OILINOKN B

(dbopMyIHUpOBKE OMpeesIeHUI
U TIPAaBWI, HCKAXKAIOIIUE HX
CMBICH,  OecHopsiiouHoO |

HEYBEPEHHO H3J1araeT
MaTepuall. O1enka «2»
OTMEYaeT TaKue HEJOCTATKH B
ITOJITOTOBKE CTyJ/ICHTA,
KOTOpBIS SIBJISTIOTCS
CEPbE3HBIM MPEMSATCTBUEM K
YCHENTHOMY OBJIaICHUIO

MOCJICAYIOIIUM MAaTCpHAJIOM

JJ1st npoMeKyTOYHOM aTTecTaluu

| Ouenk | DopMa KOHTPOJIA

| Kpurepun oueHuBanus

| IToxa3zaTean oneHNBaHUA
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a

«5» 3a/a4ya MOJIHOTa M TIPABWIBHOCTH | OTBET TMOJIHBINA U MPaBUIbHBIN
OTBETA, CTENEHb | HA OCHOBAaHUM M3YYEHHBIX
OCO3HAaHHOCTH, TIOHHUMAaHUS | TEOPUIl; MaTepual U3JI0KEH B
M3YUYEHHOTO Marepuania, | OpeACeICeHHON  JIOTMYECKOU
yMEeHHUe oOHapy»XHUBaTh | MOCJIEI0BATEIbHOCTH,
3aBUCUMOCTh MEXIY | YBEpEHHOE M0JIb30BaHUE
¢buznyecKkuMu ¢uznyeckoil TepMUHOJIOTHEN
BEeJIMYMHAMHU,  OOBSCHATH | U CHUMBOJIMKOH, OTBET
MOJIyYEHHBIE PE3YJIbTATHl U | CAMOCTOSITEIHHBIM.
JienaTh BBIBOJBI, pEIIATh
¢duznueckue 3a/1a4u,
YBEPEHHOE  TOJIb30BAHHE
buznaeckoit
TEPMUHOJIOTUEN u
CHUMBOJUKOM, YETKOCTh H
IPaMOTHOCTh peYH

«4» 3a/a4a MOJITHOTa W TIPABWIHHOCTH OTBET TTOJTHBIN u
OTBETA, CTENEHb | MPaBUJIbHBIII HAa OCHOBaHUU
OCO3HAHHOCTH, TTOHUMAHUS | U3yYEHHBIX TEOPHiA;
W3YUYEHHOTO Marepuania, | MaTepuan U3JI0KEH B
YMEHHE 0OHapy>XMBaTh | ONPENECIECHHON  JIOTUYECKON
3aBUCUMOCTh MEXy | MOCIEA0BaTEeIbHOCTH,
bu3IecKuMu YBEPEHHOE M0JIb30BAHUE
BEeIIMYMHAMHU,  OOBSACHATH | GU3UYECKON TEPMHUHOIOTHEH
MOJTyYEHHBIE PE3yJIbTaThl U | U CUMBOJIMKOH, TPU 3TOM
JienaTh BbIBOJBI, pEIATh | TOMYIIEHbI JIBE-TPHU
¢buznueckue 3a/1aud, | HECylIeCTBEHHbIE  ONIMOKH,
YBEPEHHOE  MOJb30BAHME | UCIPABICHHbBIE o
buzmIecKoit TpeOOBaHUIO IPENoaaBaTens
TEPMUHOJIOTUEN u
CHUMBOJMKOM, YETKOCTh H
IPaMOTHOCTh peUYHr

«3» 3a/1a4a IIOJIHOTa W TPABWIBHOCTH | OTBET IIOJIHBIM, HE COBCEM

OTB€TAa, CTCIICHDb
OCO3HAaHHOCTH, INTOHUMAaHHUA
HU3YYCHHOI'O Marcpuaia,

yMEeHHe 0OHapyXMBaTh
3aBUCUMOCTH MCKOAY
(bu3UIeCKUMU

BEIIMYMHAMHU,  OOBICHATH
MOJTyYEHHBIC PE3YJIbTAThl U
JienaTh BBIBOJBI, pEIATh
buznveckue 3a1a4u,
YBEPEHHOE  IOJb30BAHUE
buznIecKoit

TEPMUHOJIOTUEN u
CUMBOJIMKOHM, YETKOCTb H

YBEpPEHHOE M0JIb30BaHUE
(bU3UYECKON TEPMHUHOJIOTHEH
U CHUMBOJIMKOM, IIpU 3TOM
JIOTyIIIeHa CyILLECTBEHHAsI
OIIMOKA, WIM  HEIOJHBIMH,
HECBSI3HBIN OTBET
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I'PaMOTHOCTb pCiHr
«2» 3aJa4a MOJIHOTa M TPABWIBHOCTH | MPU  OTBETE  OOHAPYKEHO
OTBC€TAa, CTCIICHb | HCIIOHMMAaHHUEC ydamumcesa
OCO3HAHHOCTH, IIOHMMaHHA | OCHOBHOI'O COACPpIKaHUSA
H3y4YEHHOT'O MaTepuana, | yuebHoro, HEYBEPEHHOE
yMEHUue oOHapy»XUBaTh | MOJIb30BaHUE duznyeckoit
3aBHUCUMOCTH MCKOAY TepMHHOHOFHeﬁ u
¢buznyecKkuMu CHUMBOJIMKON MaTepHala,

BETMYMHAMHU,  OOBSCHATH | AOMYIIEHBl  CYIIECTBEHHBIC
MOJIyYEHHBIC PE3yJIbTAThl U | ONTMOKH, KOTOPBIC YyUalTUuhCs
Jie7aTh  BBIBOJBI, pELIATh | HE CMOI  HCIPABUTH IIPU

busnueckue 3a/1a4¥, | HAaBOJISIIIAX BOIIpOCax
YBEpPEHHOE  IOJIb30BAHUE | MIperofgaBaTens
buznaeckoit

TEPMHUHOJIOTHEH u

CHUMBOJUKOM, YETKOCTh H
TPpaMOTHOCTh pEUH

5.YCJIOBUSA PEAJIM3ALIIMU ITPOI'PAMMBI IUCHUITVIMHBI

5.1. Ins peanuzaniuyl nporpaMmbl y4eOHOW AMCHUIUIMHBI JOJDKHBI OBITH MPETYyCMOTPEHbI

CIICayromue CricualbHbIC TIOMCIICHUA:

ObopynoBanue yaeOHOTO KabuHeTa:

[Mudposast maboparopust Mo GU3MKE Il YUUTENS;

[Tudposas nabopaTopus mo Gpu3MKe A7 YICHUKA;

Becsl TexHHMUECKHE C pa3HOBECAMHY;

KommiekT 1t 1a00paTOpHOro MpakTUKyMa 110 ONTHKE;

KommuiexT 1151 1abopaTopHOro NpakTHUKyMa [0 MEXaHUKE;

6. Kommiekr i 11abOpaTopHOro NpakTUKymMa IO MOJEKYJISpHOM (uszuke u

SNk W=

TEPMOANHAMHKHU

7. Komruiext /i 1abopaTopHOro MPAaKTUKyMa IO IEKTPHUECTBY (C TEHEPATOPOM);
8. Kommuiekr pans wu3ydyeHUs BO30OHOBISIEMBIX HMCTOYHHUKOB OJHEPIHMH (COIHEYHOM,

BeTpOBOﬁ OHEpPTIHUH, 6I/IO-, MEXaHHYECKOHN U TepMO3HeKTqueCKOﬁ BHCPTCTI/IKI/I);

9. Amnepmetp 1abopaTOpHbI;

10. BonpT™MeTp 1a00paTOpHBIiA;

11. Konopumertp ¢ Habopom KalOpUMETPHUUECKUX Tell;

12. TepmomeTp 1a60paTOPHBI;

13. KoMmmuiekT s M3y4eHHs] OCHOB MEXaHHKH, IMHEBMATUKH W BO300HOBIISIEMBIX

HCTOYHHUKOB SHCPIHUHU,

14. bapomeTtp-aHepous;

15. biok nuTaHus peryInpyeMslii;

16. Be6-xkamepa Ha MOJIBI’)KHOM IITaTHBE;

17. Buneokamepa /115t pabOThI ¢ ONITHYECKUMU PUOOpaMU;

18. I'enepaTtop 3ByKOBOI;

19. I'urpomeTtp (ICUXpOMETD);

20. I'py3 HabopHBI;

21. luHaMOMeTp 1EMOHCTPALIMOHHBIH;

22. KOMIUIEKT MOCYbl IEMOHCTPAIMOHHOM C MIPUHAITIEKHOCTIAMMU;
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23. MaHOMETp KUJIKOCTHOUM AEMOHCTPAIlUOHHBIN;

24. MeTp neMOHCTPALIMOHHBIN;

25. MUKpPOCKOI JEMOHCTPALIMOHHBIH;

26. Hacoc BakyymHbIi1 KoMoBCKOTO;

27. CTOnuK O IbEMHBIN;

28. llITaTuB AEMOHCTPALIMOHHBIN (PU3NIECKHIA;

29. DNIEeKTPOIUINTKA;

30. Habop 1eMOHCTPAIIMOHHBIN 110 MEXaHUIECKUM SIBIICHUSIM;

31. Habop neMOHCTpaIMOHHBIH 110 IMHAMUKE BpalllaTeIbHOTO JBUKCHHUS,

32. Habop 1eMOHCTPAIIMOHHBIN 110 MEXaHUYECKIM KOJICOAHUSIM;

33. HaGop nmeMoHCTpaIlmOHHBIN BOJTHOBBIX SIBJICHU;

34. Begepko Apxumena;

35. Mastauk Maxkcsenna;

36. Habop Ten paBHOTO 00bEeMa;

37. HaGop Ten paBHOM MacChl;

38. [Tpubop i JeMOHCTpaIUK aTMOC(EpPHOTO JTaBICHHSI;

39. IIpu3ma, HaKJIOHSIOLIASACS C OTBECOM;

40. Ppruar 1eMOHCTpAIIMOHHBIH;

41. Cocybl COOOIIIAOIIHECS;

42. CrakaH OTJINBHOM IEMOHCTPALIMOHHBII;

43. Tpyoxa HeroTOHa;

44. Map ITackans;

45. Habop 1eMOHCTPaAIMOHHBIN 110 MOJICKYJIAPHOH (PU3HKE U TETUIOBBIM SIBIICHUSIM;

46. Habop 1eMOHCTpAIIMOHHEIH 110 Ta30BBIM 3aKOHAM;

47. Habop Kanusuisipos;

48. TpyOka aJist AEMOHCTPAIUY KOHBEKIIMU B KHUIKOCTH;

49. [lunuHpBl CBUHIIOBBIE CO CTPYTOM;

50. Ilap ¢ koabIOM;

51. BEICOKOBOJIBTHBIN NCTOYHHK;

52. T'eneparop Ban-ne-I'paada;

53. Jlo3umerp;

54. KaMepTOHBI Ha PE30HAHCHBIX SINKAX;

55. Kommuiekt npuOOpOB W NPHUHAMICKHOCTEH I JEMOHCTPAIlMM  CBOWMCTB
AJIEKTPOMATHUTHBIX BOJIH;

56. KommuiekT npubOpoB il U3yUYeHHs IPUHIUIIOB paHONpUeMa U paauornepe1ayu;

57. KOMIUIEKT pOBOIOB;

58. Maruut ayrooOpa3HbIii;

59. Maraut nojocoBoil 1IEMOHCTPAIMOHHBIH;

60. MamuHa snekTpodopHasi;

61. MasTHHUK 3JIEKTPOCTaTUYECKUIL;

62. HaGop mo n3y4eHnto MarHuTHOTO TTOJISI 3eMJTH;

63. HabGop 1IeMOHCTPAIIMOHHBIN 110 MATHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB;

64. HaGop neMoHCTpaIimOHHBIN 110 TIOTYIPOBOTHUKAM;

65. HaGop 1eMOHCTpallMOHHBIN 110 TIOCTOSSHHOMY TOKY:;

66. HaGop meMoHCTpaIiMOHHBIN 0 3JIEKTPUYECKOMY TOKY B BAKyyME;

67. Habop 1eMOHCTPAIIMOHHBIN 110 3JIEKTPOIUHAMHUKE;

68. HabGop st AeMOHCTpalii MarHUTHBIX TTOJICH;

69. HaGop [1s1 1eMOHCTpAIUM SJEKTPHUSCKUX TIOJICH;
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70. TpaunchopmaTop y4eOHBIH;

71. Ilanouka CTEKIISTHHAS;

72. ITanouka >00HUTOBAS;

73. ITpubop Jlenma;

74. CTpenku MarHMTHbBIC HA IITAaTUBAX;

75. CynrtaH 3J1eKTpOCTaTUYECKUH;

76. ITaTUBBI M30JUPYIOLIUE;

77. DNeKTpOMarHuT pa30OopHBIi;

78. HaGop neMOHCTpaIMOHHBIN 110 TEOMETPUIECKOM OITHKE;
79. Habop 1eMOHCTPAIIMOHHEIH 110 BOJTHOBOW OTITHKE;

80. CIeKTpOCKOM IBYXTPYOHBIH;

81. Habop criekTpaibHBIX TPyOOK C HCTOYHUKOM MUTAHHUS;
82. YcranoBka st uzyueHus Gorodddekra;

83. Habop neMOHCTpaIMOHHBIH 10 MOCTOSTHHOM [1nanka;

84. KoMIuieKT HariasiqHbIX TOCOOUH ST ITOCTOSTHHOTO MUCITOJIB30BAHUS;
85. Komruiekt mopTpeToB At 0opopMIIeHHS KaOWHETa;

86. KoMIuiekT 1eMOHCTpaIMOHHBIX YUeOHBIX TAOJIHII.

[Tpu Hanmumu HEOOXOOUMOTO 00OpYIOBAHUS 3aHATHS MO (U3UKE B HEKOTOPHIX CIydasx
MOTYT TIPOBOAWTHCS B UMEIOMIMXCSA B 00pa30BaTeNbHONW OpTraHU3AlUA MACTEPCKUX HITU
1abopaTopHUsX.

6.MndopmanuonHoe odecrneyeHue peaau3aluy NPorpaMmMbl

Jis peanuzauuu mporpaMMbl  OuOaMOTeuHBI (OHJ 00pa3oBaTEIbHON OpraHU3alUuu
YKOMIUICKTOBAH MCYATHBIMHU A/uau SJICKTPOHHBIC O6pa3OBaT€JIBHBIe u HH(bOpMaLII/IOHHBIC
pecypchl, peKOMEHIOBaHHbIE Ul MCIIOJIb30BaHMA B 00pa30BaTENbHOM IpoOLEcce, HE cTaplle
1T JIET C MOMCHTA U31aHHUA.

6.1. OcHOoBHBIE MEYATHBIC U3AHUSA

1. TanuteikoBa-bymkesuy, M. U.®@usuka. Y. 2. Ontuka. KBantoBas ¢usuka. Ctpoenue u
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