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1.0BIIAS XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI TUCIHUATIJIAHBI
DOU3UKA

1.1 MecTo AMCUMIVIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl:

YueOunas aucuurinHa « PU3uka» sSBIsieTcs 00s13aTENbHOM YacThI0 0011e00pa30BaTENILHOTO
LMKJIa OCHOBHOH mpo(ecCHOHANBbHOM 00pa30BaTeIbHOM MpPOrpamMMbl 10  CIEUUATBHOCTH
54.02.01 Ju3aitn (no ompacnam).

PaGouass mporpamma aucuuiiinHbl paspaborana B coorBerctBuu ¢ PI'OC cpeanero
obmero o6pazoBanusi ¢ ydyetom OPI'OC CIIO mno cneumansHocTH 54.02.01 /Juszaiin (no
ompacnam).

Jucnunnuna HanpasieHa Ha popmupoBanne OK mo cnennaabHOCTH:

54.02.01 /Quzain (no ompacnam).

Koo Haumenoeanue xkomnemenuyuu
KomMnemeHyuu
OK-01 Bribupats cmocoObl permeHus 3amad  npodeCCHOHATBLHON TSI TEIbHOCTH
MIPUMEHUTEIBHO K PAa3JIMYHBIM KOHTEKCTaM;
OK-07 ConelicTBOBaTh COXPAHCHHIO OKPYIKAIOIIEH Cpebl, PEeCypcocOepeKeHUIO,
NPUMEHATh 3HAHUA 00 W3MEHECHHWU KJIUMaTa, MPHHIUILI OepeKIMBOTO
MIPOU3BOJCTBA, 3Q(PEKTUBHO AECTBOBATH B UPE3BHIYANHBIX CUTYALMSIX

1.2. Hean u niianupyemMbie pe3yabTaTbl 0CBOCHUS IUCIUIIINHBI:

Lenu qUCIUTIINHBI:

ConepxaHne MporpaMMbl 00IIE0O0pa30BaATEIHFHOM NUCIMIUIMHBI PU3KMKaA HANpaBJIeHO Ha
JIOCTHKEHHE CIICTYIONINX LIeTIeH:

* (dopmupoBaHHue y 00yJaOIIMXCS YBEPEHHOCTH B IIEHHOCTH 00pa30BaHUsI, 3HAUUMOCTH
Gu3MYeCKUX  3HAHUU JJIT  COBPEMEHHOTO  KBAIM(DHUIIMPOBAHHOTO  CIEIUAIKMCTA  TIPH
OCYIIIECTBIICHUHU €TI0 MPOPECCHOHATBHON EATeIbHOCTH;

* (opmupoBaHHUE €CTECTBEHHO-HAYYHOUN TPaMOTHOCTH;

* OBJAJCHHE CHEIU(UUECKOW CHCTEeMOW (U3MUYECKUX TIOHATHH, TEPMHHOJOTHCH W
CHUMBOJIHUKOM;

*  OCBOCHHE OCHOBHBIX (PM3MUECKUX TEOPHii, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJAJICHHE OCHOBHBIMH METOJAMH HAYYHOT'O MO3HAHUS MPUPOBI, UCIIOIb3YEMBIMU B
¢uszuke (HAOMIOJCHWE, OMHWCAHWE, W3MEpPEHWEe, BBIJABIIKEHUE THUIIOTE3, IPOBEJICHHE
AKCIEPUMEHTA);

*  OBJAJCHHEC YMEHHUSAMH 00pabaThIBaTh JTAHHBIC IKCIIEPUMEHTA, OOBSICHATH MOJYUCHHBIC
pE3yJIbTaThl, YCTAHABIMBATh 3aBHCUMOCTH MEXIY (DM3MUYECKHMMH BEITMYMHAMH B HAOJIOaeMOM
SIBJICHUH, JICTIaTh BBIBOJIbI;

* (opmupoBaHue yMEeHHs pemaTh (GU3NUECKUE 3a/1a4u PA3HBIX YPOBHEH CII0KHOCTH;

* pa3BUTHE I[IO3HABATEJILHBIX  HWHTEPECOB, HWHTEIUICKTYAJIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEH B Ipoliecce MPUOOPETEeHUsT 3HAHUIA C WCIIOB30BAHUEM Pa3IMYHBIX UCTOYHHKOB
uHOpMaAIMi W COBPEMEHHBIX WH(MOOPMAIMOHHBIX TEXHOJOTHUW; yMEHUU (HOpMyIHpOBaTh M
000CHOBBIBATh COOCTBEHHYIO TIO3WIIMIO TI0 OTHOMICHUIO K (U3HUecKoi uH(pOpMaIuHy,
MOJIy4aeMOi U3 pa3HbIX HCTOUHHUKOB;

*  BOCIIUTAHUE YYBCTBA TOPJOCTHU 32 POCCUUCKYIO (PU3NUECKYIO HAYKY.
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1.3 Ilnanupyemble pe3yJibTaThl OCBOEHHMSI 0011e00Pa30BaTeJbHON AHUCHMILUINHBI B
coorBeTrcTBUM ¢ PT'OC COO
OO0mue (IMYHOCTHBIE M MeTanpeAMeTHbIE) pe3yJbTaThl

B yacTu Tpy10BOr0 BOCIUTAHUS:

- TOTOBHOCTD K TPYy/ly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPY0I00HE;

- TOTOBHOCTh K aKTHBHOM JEATEJBHOCTH TEXHOJOIMYECKON W COIUAIbHON HaINpaBIIEHHOCTH,
CHOCOOHOCThP ~ MHHULMHUPOBATh, IUIAHUPOBATb W CAMOCTOSITENBHO  BBINOJHATH — TaKylO
JIeSITENIbHOCTD;

- HHTEPEC K pa3Iu4YHbIM chepaM npodecCHOHATBHOM 1 TeTbHOCTH,

OsBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH A€l CTBUSIMMU:

a) 6a30BbIe JOTMYECKUE CHCTBUS:

- CaMOCTOATENbHO (OPMYJIHUPOBATh U aAKTyaIM3UpPOBaTh MpodIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIMBATh CYIIECTBEHHBII MPU3HAK WJIM OCHOBAHUS IJISl CPaBHEHUS, KiacCU(UKALUU U
000011IeHHS;

- OIPEIENATh LEeIH JeSTEIIbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX TOCTHKEHUS;

- BBISIBJIATH 32aKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHHSIX;

- BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OLICHMBATh COOTBETCTBUE PE3YJbTATOB LEJSIM,
OLICHUBATh PUCKH MOCIIEICTBUI NEATETLHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIIJICHHUE [TPH PEIICHUN KU3HEHHBIX MPoOIeM

0) 60a30BbIC UCCIICIOBATEIBLCKUC ICHCTBUS:

- BJAJIeTh HABbIKAMHU Yy4eOHO-HCCIIEOBATENLCKON W MPOEKTHON JesTeNbHOCTH, HaBbIKaMU
paspelieHus mpooieM;

- BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIC CBSA3H U aKTyaJIU3UPOBATh 33/1a4y, BEIABUTAaTh THIIOTE3Y €€
pelIeH s, HaXOAUTh ApIYMEHTHI [T JOKa3aTeIbCTBAa CBOMX YTBEPKACHUH, 3a/1aBaTh MapaMeTphl
U KPUTEPUU PEIICHHUS,

- QHAJIM3UPOBATH MOJIyYCHHBIC B XOJI€ PEUICHHUS 3a/1a4M Pe3yJIbTaThl, KPUTUYECKU OI[CHUBAThH UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX yCIIOBUSIX;

- YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO U MPAKTHUECKYIO 00JIaCTH )KU3HEACSITEIbHOCTH;
- YMETh UHTETPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

- BBIJIBUTATh HOBBIE UJICH, TIPEAJIaraTh OPUTrHHAIBHBIC TOIXObI M PEILICHHS;

- CIIOCOOHOCTH UX HCIOJIb30BAHUS B MTO3HABATEIBHON U COLUAIbHOM MPAKTUKE

B 00/1acTH HEHHOCTH HAYYHOI'0 MO3HAHMSA:

- c()OpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM M OOIIECTBEHHOH NpPAaKTUKH, OCHOBAHHOTO Ha AMAJIOre KYJIbTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTa B MOJIUKYJIBTYPHOM MUDE;

- COBEpLICHCTBOBAaHUE S3BIKOBOM M YMUTATEIBCKOW KYJIBTYpPHl KaK CpPEACTBA B3aMMOJCHCTBHS
MEX/1y JIFOJIbMU U TIO3HAHUS MUDA;

- OCO3HaHWE IEHHOCTH HAYyYHOW JESTEeIbHOCTH, T'OTOBHOCTH OCYILECTBIISATh NPOEKTHYIO H
HCCJIEIOBATENLCKYIO JACSITeIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

OsJiajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /I CTBUAMM:

B) pabora ¢ uHpopmaIuei:

- BJIaJICTh HaBBIKAMU IOJYyYCHHUS MHPOPMALIMN U3 UCTOUHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIEHO
OCYUIECTBIISATh MOMCK, aHAJIU3, CUCTEMATU3alMI0 U HUHTEPIPETAlNI0 UHPOPMAIUN Pa3TUUYHbBIX
BUJIOB U (pOpM IpeCTaBICHHUS;
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- cOo37aBaTh TEKCTHl B PA3NMUYHBIX (opMaTax C y4yeTOM Ha3HAuYeHUS MHQPOPMAIUU U LIEJICBOM
ayJIUTOPHUH, BbIOMpask ONTUMaJIbHYIO (POpPMY IPEICTaBICHUS U BU3YyaIU3alliH;

- OILICHHMBATh JOCTOBEPHOCTb, JIETMTUMHOCTh HMH(OpMAIMM, €€ COOTBETCTBUE IPABOBHIM MU
MOpPaIbHO-ITHYECKUM HOpPMaM;

- WCIIONIb30BaTh Cpe/CTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B pELICHUH
KOTHUTHBHBIX, KOMMYHHMKATHUBHBIX M OpPraHU3alMOHHBIX 3aJa4 ¢ cOOJI0ACHHEM TpeOoBaHUI
HPrOHOMHUKH, TEXHUKH O€30IaCHOCTH, TMTUEHbI, PecypcocOepeXeHus, IPABOBBIX U 3TUUYECKUX
HOPM, HOPM HH(GOPMAIIMOHHON O€30MTaCHOCTH;

- BJIaJIETh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI HHPOpMAIK, HHPOPMAIIMOHHOW 06€30MacHOCTH
JUYHOCTH

B 006s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

-- ¢()OpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOTO MIOBEICHHUS;

- CHOCOOHOCTh OLICHMBATH CUTYAllMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACH Ha
MOpajIbHO-HPABCTBEHHbIE HOPMBI U LIECHHOCTH;

- OCO3HAHME JIMYHOIO BKJa/Jla B IOCTPOEHUE YCTONUMBOrO Oy IyIIero;

- OTBETCTBEHHOE OTHOUIEHHE K CBOMM DPOAMUTENSAM U (WJIM) JPYTMM WIE€HAM CEMbHU, CO3JIaHHUIO
CEMbU HA OCHOBE OCO3HAHHOI'O IPUHATHS LEHHOCTEH CEMEHHOW JKU3HU B COOTBETCTBUM C
TpaauuusMu HapoaoB Poccuu;

OBjaieHHe YHHBEPCAJbHBIMH PEryJsiTHBHBIMU 1eCTBHAMM:

a) cCaMOOpraHU3aITHs:

- CaMOCTOSITEJIBHO OCYILECTBIIATh I103HABATENbHYIO JAEATENbHOCTb, BBIABIATH HPOOJIEMBI,
cTaBUTh W (GOPMYIUPOBATh COOCTBEHHBIC 3a7aud B 0OpPA30BATEIBHON JEATEIBHOCTH |
JKU3HEHHBIX CUTYAIMSIX;

- CaMOCTOSITEIbHO COCTAaBJATh IUIAH PELICHUS] MPOOJIEMbl C YYETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTECHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

CHocOoOCTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOW 3PYIUIMM B Pa3HBIX 00JacTiX
3HAaHUHU, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIBTYPHBIM YPOBEHB;

0) CAMOKOHTPOJIb:

MCIIOJIb30BaTh NpUeMbl peIeKCUH JIJIs OLEHKU CUTYyalliu, BbIOOpa BEPHOTO PELLICHUS;

- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS IO UX CHUKEHUIO;

B) SMOLMOHAJILHBIA UHTEIJIEKT, MPEANoIaralonuii CpopMUPOBAHHOCTD:

BHYTPEHHEN MOTHUBALIMH, BKJIFOYAIOIIEH CTPEMIIEHUE K TOCTHKEHUIO L€ U YCIIEXY, ONTUMU3M,
MHUIMAaTUBHOCTh, YMEHUE JIEUCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

- OSMIATHUH, BKJIIOYAIOLIEH CIOCOOHOCTh MMOHMMAaTh SMOLMOHAIBHOE COCTOSHUE JPYTHX,
YUUTBIBATh €r0 IpPH OCYLIECTBICHUH KOMMYHHMKAIMH, CIOCOOHOCTh K COUYYBCTBUIO U
COIEPEKUBAHMUIO;

- COLMAaJbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTH BBICTpauBaThb OTHOLICHUS C APYTUMHU
JIOJBbMU, 3a00TUTHCSI, TPOSBIISATH UHTEPEC U pa3pemiaTh KOHGIUKTHI

- TOTOBHOCTb M CIIOCOOHOCTb K OOpa30oBaHHIO M CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH H
CaMOOIIPEIEICHHUIO;

-OBJIaJICHNE HABBIKAMH YUEOHO-HUCCIIEA0BATEIbCKOM, MPOSKTHON M COMAILHOMN JACSITEIHHOCTH;
OByaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMHY /I€/iCTBUSIMH

0) cCOBMeCTHasI 1eATeITbHOCTD:

- IOHUMATh U UCIIOJB30BaTh MPEUMYIIIECTBA KOMAaHAHON 1 MHIUBUIYaIbHONU PabOTHI;

- IPUHUMATh LEJIH COBMECTHOM AESITeNbHOCTH, OPraHU30BbIBaTh U KOOPAMHHUPOBATH JAEHCTBUS
[0 €€ JOCTIKEHHWIO: COCTaBIATh IUIAH JEHCTBUM, pacHpelesarb PO C YYETOM MHEHUH
Y4aCTHUKOB 00CYKJaTh pe3yIbTaThl COBMECTHON padOThI;
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- KOOPIMHHMPOBATH U BBHINOJHATE paboOTy B YCIOBUSX pEalbHOrO, BUPTYaJbHOIO H
KOMOMHHMPOBAHHOI'O B3aMO/ICHCTBHS;

- OCYILECTBJIATh IO3UTHUBHOE CTPATErMYECKOE MOBEACHUE B PA3JIMYHbIX CUTyalUsX, IPOSABIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh NHULIMATUBHBIM

OsiajeHne yHHUBEPCAJbHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

I') IpUHSTHE CeOs U APYTUX JIIOJIEH:

- IPUHUMATh MOTHUBBI U apTYMEHThI IPYIUX JIFOAEH IIPU aHAIN3€E PE3yJIbTaTOB ACSITEIbHOCTH;

- IPU3HABATh CBOE MIPaBO U IIPABO APYTHUX JIFOJIeH Ha OMIMOKH;

- pa3BUBaTh COCOOHOCTh MOHMUMATh MHP C MO3UIMU APYTOrO YEJIOBEKA

B o0s1acTH 3cTeTHYECKOr0 BOCIIUTAHUS:

- JCTETMYECKOE OTHOLIEHUE K MHPY, BKIIOYAs ICTETHKY HAy4YHOIO TBOPYECTBA, IPUCYILErO
¢buznyecKoil HayKe;

- CIIOCOOHOCTH BOCIIPUHUMATh pa3IMYHbIE BHUJIbl UCKYCCTBA, TPAJAULUN U TBOPUYECTBO CBOETO U
JIpYTUX Hapo/0B, OLIYIIATh SMOLMOHAILHOE BO3/IEHCTBIE UCKYCCTBA;

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

- TOTOBHOCTb K CaMOBBIPa)KEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE MIPOSBIISATH KaueCTBA
TBOPYECKOM JIMYHOCTH;

OgiajeHne yHUBepCAJIbHBIMA KOMMYHHUKATHBHBIMH AeHCTBUAMM:

a) obmieHue:

- OCYILECTBIIATH KOMMYHHMKAIIUU BO BCeX cepax KU3HH,

- pacro3HaBaTh HeBepOalbHbIE CPEACTBA OOIIEHMS, TOHUMATh 3HAYEHUE COLMAJIbHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHIIKH KOH(MIMKTHBIX CUTyalluid U CMATYaTh KOH(IIHUKTBI,

- pa3BEpPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB

- 0CO3HaHHE 00YUaIOIIUMUCS POCCUHCKON I'PaXkJaHCKON HJIEHTUYHOCTH;

- LEJICHANlPaBJIEHHOE pa3BUTHUE BHYTPEHHEW IMO3MLIMMU JIMYHOCTH HAa OCHOBE JIyXOBHO-
HPAaBCTBEHHBIX LIEHHOCTEN HaponoB Poccuiickoit denepannn, UCTOPUYECKUX U HALMOHAJIBHO-
KyJIbTYPHBIX  TpaauLMi, (OpMHpOBAaHHE CHCTEMbl 3HAYUMbBIX I[IEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYILIMOHHOTO MUPOBO33PEHHUS, IIPABOCO3HAHMSI, IKOJIOTUYECKON KYJIbTYPBI,
CIIOCOOHOCTH CTaBUTD LIEIH U CTPOUTH KU3HEHHBIE IIJIaHbL;

B yacTH rpakaIaHCKOro BOCIMTAHHUSA:

- OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB U OOsS3aHHOCTEH, YBa)K€HUE 3aKOHA W
IIPABOIIOPAIKA;

- TpPUHATUHE TPAJULUUOHHBIX HAIIMOHAIbHBIX, OOIEYENOBEYECKMX T'yMAaHUCTUYECKUX H
JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb HPOTHBOCTOSITH HJAEOJIOIMM OSKCTpEMHU3Ma, HaIMOHalIu3Ma, KceHodoOuwu,
JUCKPUMHHALIMU 10 COLIUAJIBHBIM, PEJINTHO3HBIM, PACOBBIM, HAILIMOHAJIbHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTHM COBMECTHYIO JE€ATEIbHOCTh B HMHTEpecax TIpakJaHCKOro oOllecTBa,
y4acTBOBaTh B CAMOYIIPABICHUU B 00I1€00pa30BaTENbHON OpraHU3aluu U JIeTCKO-IOHOLIECKHX
OpraHu3anusx;

- YMEHHUE B3aUMOJICHCTBOBATh C COLMAILHBIMU UHCTUTYTaMU B COOTBETCTBUU C MX (PYHKLUAMHU
Y Ha3HA4YEHUEM;

- TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

MaTPUOTHUYECKOIO BOCIIUTAHUSA:

- c(OpPMHUPOBAHHOCTh POCCHMCKON TI'Pa)KAAHCKOM HIEHTUYHOCTH, MATPUOTH3MA, YBAXKEHHS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonnMHOMN, ropiocTtu 3a CBOM Kpail, CBOXO
PonuHy, cBOH S3bIK M KYyJIBTYpY, IPOLIUIOE M HACTOSIILIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;
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- LIEHHOCTHO€ OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIaM, MUCTOPUYECKOMY U MPUPOJHOMY
HAcJeAWI0, TMaMATHUKAM, TpaauuusM HaponoB Poccum, noctmwkenmsim Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPY/IE;

- uJIeliHas yOeXKI€HHOCTh, TOTOBHOCTh K CIIYXKEHHUIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

OCBOCHHBIC OOYUYAIOIIUMHUCS MEXKIPEIMETHBIE TIOHITHS U YHUBEPCAJIbHBIC y4eOHBIC NEUCTBUS
(perynsTHBHBIC, TO3HABATEIbHbIC, KOMMYHUKATUBHBIC);

- CITOCOOHOCTh MX HMCIOJIb30BaHUS B IMO3HABATEIIHHOM M COIMAIBLHOM MPAKTHKE, TOTOBHOCTh K
CaMOCTOSITEILHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOW AESITENbHOCTH, OpTaHHU3AINH
y4eOHOTO COTPYAHUYECTBA C IMEJArOTHICCKUMH PAOOTHUKAMHU M CBEPCTHHKAMH, K y4acTHIO B
MOCTPOCHUU UHAMBHUIYAIbHON 00pa30BaTeIbHON TPACKTOPHH;

- OBJIaJICHUE HABBIKAMH YUEOHO-HCCIIEI0BATEIbCKOM, MPOSKTHON M COLUATLHOMN JIESITEIIbHOCTH

B 00.1acTH 3K010rH4€CKOr0 BOCIIUTAHUSA

- chOpPMHPOBAHHOCTh  JKOJOTMYECKOW KYyJbTYpPhl, TOHUMAHHE BJIUSHUA COLUAIBHO-
SKOHOMHUYECKUX IPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIbHOM Cpeibl, OCO3HaHUE
IJI00AIBHOTO XapaKkTepa dKOJIOTHIECKUX MpooIieM;

- IUIAHUPOBAHUE M OCYLIECTBJIECHUE JNEHUCTBUU B OKPY’KAIOIIEH Cpelle Ha OCHOBE 3HAaHHUA IIeJIeH
YCTOWMYMUBOTO Pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HETIPUATUE JEHUCTBUM, IPUHOCSIINX BPEJ OKPYXKAIOIIEH Cpese;

- YMEHHE TIPOTHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTHUUECKHUE MOCISACTBUS TPEATPUHUMAECMBIX
JIEACTBUM, IPENOTBPALLATD UX;

- pacuiupeHue OIbITa ACATEIHHOCTH KOJIOTHUYECKOW HANPAaBICHHOCTH HAa OCHOBE 3HAHHMM IO
busuxe.

JucnuiuinHapHble (IpeAMeTHbIe) pe3yJbTaThl 00y4eHHs:

- chopMHUpPOBaTh TPENCTABICHUS O POIM U MecTe (U3NKH U aCTPOHOMHU B COBPEMEHHOMU
HAY4YHOH KapTHHE MHpa, O CUCTEMOOOpasyomiell poiau (pU3NKH B Pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKHU U COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJle POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH; MMOHMMaHUE (U3NYECKOH CYITHOCTH HaOJIOJaeMbIX SIBJICHUH MUKPOMHUDA,
MakpoMupa WM MCEraMvpa, IOHUMAaHHUC poOJiIM aCTPpOHOMHUH B HpaKTI/I‘IGCKOfI ACATCIIbHOCTHU
YeJI0BeKa M JaJIbHEHIIeM Hay4YHO-TeXHHYECKOM Da3BUTHUH, poJid (U3MKU B (POPMUPOBAHUU
Kpyro3opa u GyHKIIMOHATIBFHOW TPaMOTHOCTH YEJIOBEKA JJI PEIICHUS TPAKTUICCKUX 3a]1a4;

- chopMupoBaTH YMEHUs pelIaTh pacyeTHbIC 3a/la4M C SBHO 33JaHHOM (PU3MUECKON MOJENbIO,
HCIIOJIb3YyA (1)I/ISI/I‘I€CKI/I€ 3aKOHbI M IIPUHIMIIBI; HA OCHOBC aHalin3a YyCJIOBUA 3aJadu BBI6I/IpaTI)
(bu3nUecKyr0 MOJeNb, BBIACIATh (PU3NUYECKUE BETUYMHBI U (OPMYJbl, HEOOXOAUMBIE Ul ee
pemiCHus, MPOBOAUTE PACUCTBl M OLUCHHUBATHL PCAJIbHOCTL MOJYYCHHOI'O 3HAYCHHA (bHSI/I‘IGCKOfI
BEJIMYMHBI;, pEIIaTh KadyeCTBEHHbIE 3aJaud, BBICTpaWBas JIOTUYECKHM HENPOTUBOPEUYHUBYIO
LENOYKY PacCyX JCHUHW C OMOpPOM Ha H3y4YeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (HU3UUECKHE
SIBJICHUS;

- BJIaACTH OCHOBOIIOJararommuMmn (1)I/I3I/I'-ICCKI/IMI/I IIOHATUAMHA u BCJIMUMHaAMMU,
XapaKTepU3yIIUMH (U3UUYECKUE NpPOIEecChl (CBA3aHHBIMU C MEXAaHUYECKUM JBHIKEHHEM,
B32lI/IMOI[GI710TBH€M TCJI, MCXaHHNYCCKHUMU KoaeOaHusIMU U BOJIHAMH; aTOMHO-MOJICKYJISIPHBIM
CTPOEHHEM BELIECTBA, TEIUIOBBIMU IPOLECCAMM; DJIEKTPUYECKMM M MAarHUTHBIM IOJISIMH,
QJICKTPUYCCKUM TOKOM, OJICKTPOMArHUTHBIMU KoJIeOaHusIMU U BOJIHAMH, OIITHYCCKHUMMU
ABJICHUSAMHU;  KBAaHTOBBIMM  SIBJICHUSIMM, CTPOEHHMEM  aromMa M  aTOMHOIO  S7pa,
PaZMOaKTUBHOCTHIO); BIAJACHUE OCHOBOIOJAralolUMH  aCTPOHOMHYECKMMU IOHSATHUAMU,
MO3BOJIIOIIMMHU  XapaKTEPU30BaTh IIPOLECCHl, MPOMCXOAAIIME Ha 3BE34aX, B 3BE3JHBIX



M @OEIEPAJTBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA30BATEJIbHOE CMK
,7@ _ YYPEXIIEHVIE BBICIIETO OBPA3OBAHVIS PTYTUC
N «POCCUMNCKUN TOCYOJAPCTBEHHBIM YHUBEPCUTET

TYPU3MA " CEPBVICA»
PryTUC Aucm 8

cUCTeMaX, B MEXraJlaKTUYecKOH cpele; JABWKEHHE HEOECHBIX Tell, 3BOJIOIMIO 3Be3] U
Bcenennoit;

- BJIaJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUAMHM (3aKOH BceMupHoro Tsarorenus, I, 11 u III
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW HHEPruH, 3aKOH COXPAaHEHUs HMITYJIbCa,
IPUHLKI CYNEPHO3ULUN CHJI, NPUHLIUI PAaBHOIPABHOCTH HHEPLUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO0 CTPOEHMSI BEILLECTBA, ra30BbI€ 3aKOHBI, MEPBBIM 3aKOH
TEPMOJMHAMUKY; 3aKOH COXpPAHEHMs JJIEKTPUUYECKOro 3apsna, 3akoH Kynona, 3akoH Oma 1uis
yJacTka 1enu, 3akoH Oma I MOJTHOM 3JeKTpudecKol menu, 3akoH [[xoyms - JleHma, 3aKoH
NIEKTPOMArHUTHOW MHAYKLIMH, 3aKOH COXPAaHEHUS DSHEPIMM, 3aKOH INPSIMOJIMHEHHOTO
pacnpoCcTpaHEHHUs] CBETa, 3aKOH OTpPaKeHHs CBETa, 3aKOH IMPEJIOMJIEHHS CBETa; 3aKOH
COXPaHEHHUs SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPAHEHUs AIEKTPUYECKOTO 3aps/a,
3aKOH COXpaHEHHsS MacCOBOrO 4YHCIA, MOCTyJaThl bopa, 3akOH paauoakTHUBHOTO pacnaja);
YBEpEHHOE HCII0JIb30BAaHHE 3aKOHOB M 3aKOHOMEPHOCTEH NpHU aHajau3e (U3MUECKUX SBICHUN U
IIPOLIECCOB

- YyMEThb YUYUTHIBATh PAHUIBI NIPUMEHEHUS H3YyUEHHBIX (PU3MUECKUX MOJeNel: mMarepuaibHas
TOYKa, MHEpLUAJIbHAs CHUCTEMa OTCUeTa, U/eaJbHbIN ra3; MOJEIN CTPOEHUS ra3oB, )KUJKOCTEH U
TBEPABIX TEJ, TOUEUHBII AJIEKTPUUECKUM 3apsii, ANepHas MOJENb aToMa, HyKJIOHHAs MOJEINb
aTOMHOTO si/ipa NP pelIeHUH (PU3NIECKHUX 3a]a4

- yMeTb (OpMHUPOBATH COOCTBEHHYIO MO3UIMIO IO OTHOLICHHIO K (hru3nyeckoil MHPOpManuy,
MOJly4aeMO M3 pa3HbIX HCTOYHUKOB, YMEHHMH HCIIOJIB30BaTh LHU(PPOBBIE TEXHOJOTUHU IJIf
MIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALMU U TIPEACTABICHUS yUeOHOM 1 Hay4YHO-IOMYJIIPHON
nH(bOpMaluy; pa3BUTHE YMEHUI KPUTUYECKOTO aHaIu3a MoidyyaeMoi nHpopManuu

- BJIa/IETh OCHOBHBIMHM METOJaMM HAay4YHOI'O MO3HAHUS, HCIIOJIb3YEeMbIMH B (PU3HUKE: MPOBOAUTH
IpsiIMble W KOCBEHHBbIE M3MepeHus (U3MUEeCKUX BEJIMYMH, BbIOMpas ONTHMAalbHBIA CIOCOO
MU3MEPEHUS U UCIOJb3YS U3BECTHBIE METOJbl OLEHKU IOTPEIIHOCTEN MU3MEPEHMH, ITPOBOAUTH
UCCJIEIOBAaHNE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C HCIIOJIb30BAHUEM MPSMBIX HU3MEpPEHUH,
OOBSICHATh MOJYYEHHbIE PE3yJbTaThbl, UCHOIb3Yd (PU3MUECKHE TEOPUH, 3aKOHBI U IMOHATHUS, U
JIeNaTh BBIBOJBI; COOMIOAATh MpaBuia 0€30MacHOro TpyJa IMpH MPOBEACHUU HCCIIEIOBaHUI B
paMkKax y4eOHOro  JKCHEpUMEHTAa M  y4eOHO-HUCCIIEJOBATEIILCKOM  JESATEIbHOCTH  C
HCIOJIb30BaHUEM IU(POBBIX HU3MEPUTENIBHBIX YCTPOHCTB U J1abOpaTOPHOrOo OO0OPYIOBaHMUS;
c(OPMHUPOBAHHOCTh MPEJCTABICHUA O METOJaX IOJyYeHHUs] HAayYHBIX acTPOHOMUYECKHUX
3HAHHIA;

- oBnaaets (chopMHpOBATh MPEACTABICHUS) NpaBUIAMU 3amucu  (QU3NUECKuX (opMys
penbedHO-TOUeuHO cuctembl oOo3HaueHuit JI. bpaing (mns cienblx U caaboOBHUISIIMX
00y4aromuxcs)

- OBJIQZIETh YMEHUSMU padOTaTh B IPYMNIE C BBINOJIHEHUEM Pa3IMYHBIX COLIMAJIBHBIX POJEH,
IUIAHUPOBaTh PabOTy IPYMIbI, PALMOHAIBHO paclpenesaTh AEATENIbHOCTh B HECTaHIAPTHBIX
CUTyalUsX, aJeKBaTHO OLEHUBATh BKJAJ KaXJAOrO0 M3 YYAaCTHUKOB TIpPYHIbl B pELICHUE
paccMaTpuBaeMoi PoOIEMBI

- YMETh paclo3HaBaTh PU3NUYECKHUE SIBICHUS (IIPOLIECCH) U OOBACHATH UX HA OCHOBE M3YUYEHHBIX
3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE IBHMKEHHE, CBOOOJHOE MajeHue
TeN, JABM)KEHUE 0 OKPY>KHOCTH, MHEpLUS, B3aUMOJICICTBHE Tel, KoJeOaTeIbHOE JBHKEHUE,
pE30HAHC, BOJHOBOE JABIKEHHUE; AU(Py3us, OpOYHOBCKOE IBHKEHUE, CTPOCHUE JKUAKOCTEH U
TBEPABIX TeJl, U3MEHEHNE 00beMa TeJl MpHU HarpeBaHUM (OXJIaXKACHHUM), TEIUIOBOE PABHOBECHE,
UCIIapeHUe, KOHJEHCAlVsl, IUIaBJIICHNE, KPUCTAUIN3AlUs, KAIIEHUE, BIAXXHOCTh BO3/yXa, CBSA3b
cpellHel KMHETUYECKOM SHEPruu TEIUIOBOTO JIBUYKEHUSI MOJIEKYJI ¢ aDCOJIFOTHOM TeMIlepaTypoH,
NOBBILICHUE JABJICHMS Ta3a IIpU €ro HAarpeBaHWM B 3aKpPBITOM COCYZE, CBS3b MEKIY
rapaMeTpamMH COCTOSIHUSI ra3a B M30IPOLIECcCax; IEKTpU3alus Tell, B3aUMOJEHCTBUE 3apsiIOB,

8
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HarpeBaHue MPOBOJAHMKA C TOKOM, B3aMMOJIEUCTBHUE MArHUTOB, 3JIEKTPOMAarHUTHas MHAYKIIUS,
JIEWCTBHE MAarHUTHOTO TOJISl HA MPOBOJHHUK C TOKOM M JBIKYIIHICS 3apsij, HJIEKTPOMArHUTHBIE
KoieOaHusi W BOJIHBI, MPSIMOJMHEHHOE pacHpOCTpaHEHUE CBETa, OTPaKEHUE, IMPEeIOMIICHUE,
uHTephepeHys, Tudpakius U TMOJSIpU3aIUs CBETa, NUCIIEPCUsS CBETa; (DOTOICKTPUUECKHI
s dekT, CBETOBOE AaBlEHHWE, BO3HMKHOBEHHME JIMHEWYaTOro CIHEKTpa aroMa BOAOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs! PAIMOAKTHBHOCTh

- chopMupoBaTh yMEHHS TPUMEHATH TMONYYCHHbIE 3HAHHUS [UIsl OOBSACHEHHUS YCIOBHMA
MpPOTEeKaHUsT (PU3NYECKHUX SIBJICHUN B MPUPOAE M IS TPUHITHS MPAKTUYECKUX PEIICHUN B
MOBCETHEBHON KH3HU g oOOecrmeueHus: Oe30MacHOCTH Tpu OOpalieHuu ¢ OBITOBBIMHU
npudbopaMyd M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbI M COOIIOJACHUS HOPM
HKOJIOTUYECKOTO MOBEACHUS B OKPYIXKAIOLIEH cpelie; MOHUMaHHe HEOOXOAMMOCTH MPUMEHEHHUS
JOCTIDKCHHUHN (PU3UKHU U TEXHOJIOTUH IS palliOHATBHOTO MPUPOIOTIOIH30BAHUS

2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM JUCIATLIAHBI
2.1. O0beM IUCHUIINHBI H BBl y4e0HOH padoThI

Bug yae6Hoi paboTbl O6mwem B
gacax

O0bem o0pa3oBaTeIbHOI POrpaMMbl JUCHHUILINHBI 78

OcHoBHOE coaep:kaHue 78

BT. U..

TeopeTu4yecKkoe 00yueHue 39

MPAKTUYECKHUE 3aHSITUS 39

B T.4. JJAOOpaTOPHBIE 3aHSITUS 8

IIpomeskyTOUHAs aTTecTALMS

Hpyrue ¢hopMbl KOHTPOJIS (KOHTPOJIbHAS paboTa) 1 cemecTp

JuddeperurpoBanHbIii 3a4eT 2 cemecTp
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2.2. TemaT4yecKuil IJIAH M COAeP:KaHUE TUCIHHUILIMHBI

HaumeHnosan
He pa3jesioB U
TEM

Conep:xanue y4eOHOr0 MaTepuasia, JJadopaTopHbie U NPAKTHYECKHE
padoThl, caMOCTOsITeIbHASL pa00oTa 00yYaKOIIUXCS

O0BpeM
4acoB

dDopmupyeMble
o0mue
KOMIIeTeHIIUH

1

4

Pa3zgen 1. ®usuka u M

€TOAbI HAYYHOI'0 MO3HAHUSA

Tema 1.1

Bsenenue

Conep:xanue y4e0HOro MaTepuaJia:

®dusuka - Hayka o npupoze. HayuHele MeTo1bI MO3HAHUS OKpYyXkKaromero Mupa. Pomib
HKCIEPUMEHTA U TEOPHH B IIPOIECcCe MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (DU3HUKE.
MonenupoBanue Gpuandeckux sBjaeHui u npoueccon. Hayunsle runoressl. usndeckue
3aKOHBI M TEOpUU. ['paHUIIbI NPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIIMIT COOTBETCTBUS.
Posnb 1 MecTO Gpu3uKU B POPMHUPOBAHUHN COBPEMEHHON Hay4YHOW KapTUHBI MUPA, B
IIPAKTUYECKOU JEATEIBbHOCTH JIIOIEH

OK-01

Pa3zgea 2. MexaHuKa

Tema 2.1

Kunematuka

Conep:kanue y4ye0OHOIro MaTepuaJia:

Mexanudeckoe aBuxeHue. OTHOCUTENbHOCTh MEXaHUYECKOTO ABMKeHus1. Cuctema
orcueta. Tpaekropus. [lepemenienue, ckopocTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh )
1 YCKOPEHHE MaTepUalibHOM TOUKH, UX IPOEKIIMU Ha OCHU CUCTEMbI KoopauHat. CioxeHue
MEepEeMEIICHUN U CII0KEHNE CKOpOocTel. PABHOMEpHOE M paBHOYCKOPEHHOE MPSAMOJIUHEITHOE
nBwkenue. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, Ty TH 1
nepeMenieHusl MaTepruabHOU TOUYKU OT BpeMeHH. CBOOOIHOE MaieHHne. Y CKOpeHue
cBoOoHOTO NaieHus. KpuBonuHeitHoe ABMKeHHE. J[BIKeHNE MaTepUATbHON TOYKH TI0
OKPY>KHOCTH. YTJIOBasi CKOPOCTb, TUHENHHAsA CKOpOCTh. [lepuos u yacrora.
L{eHTpOCTpEMHUTENIBHOE YCKOPEHHE

IlpakTH4yecKkue 3aHATHSA

[IpakTuueckue padboOTHI:

H3Mepenre MrHOBEHHOU CKOPOCTH.

OK-01
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HccnenoBanue  COOTHOIUEGHMS — MEXAY — IYTSAMH,  INPOHMACHHBIMM  TEIOM 34
IIOCJIEIOBATEIIbHBIE PAaBHBIE MTPOMEKYTKH BPEMEHM NPU PAaBHOYCKOPEHHOM JBUKEHUU C
HAa4aJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

W3yueHne nBUKEHN ApUKa B BI3KOW KUJIKOCTH.

W3ydenue IBMKEHUS Teja, OpPOIICHHOTO TOPU30HTAIBHO

Tema 2.2
JnHaMuka

Coneprxanue y4e0HOro MaTepuaJia:

[Tpunaiun otHocutensHoCTH ['anmuites. [lepBeiit 3akoH Herotona. MHepumanbHble CUCTEMBI
orcuera. Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akon Herotona i
MaTepHabHON TOUKH B MHepHHaabHOU cucteme orcuera (MCO). Tpetuii 3akon Hetorona
JUId MaTepHalIbHbIX TOYEK. 3aKOH BceMupHoro TtsaroreHus. Cuna tspkectu. Ilepsas
KocMHueckasi ckopoctb. Bec Tema. Cuna ympyroctu. 3akon I'yka. Cuna tpenusi. Cyxoe
Tpenne. Cuia TpeHUs CKONBbKEHHs W cuia TpeHus mnokos. Kosddumument tpenus. Cuma
CONPOTHUBIIEHUS IIpU JBWKEHUHM Tela B JKUAKOCTH wuiau rase. IloctymarenbHoe u
BpallaTeabHOE JBM)KEHUE a0COJIIOTHO TBEPAOIrO Tesa. MOMEHT CHiIbl OTHOCHTEIBHO OCH
Bpaienus. [1neyo cuibl. ¥YcnoBust paBHoBecHs TBepaoro tenaa B MCO

IIpakTyeckune 3aHATHS

[IpakTuueckue pabOTHI:

N3yuenne nuxeHust Opycka 1Mo HAKIIOHHOW TUIOCKOCTH MO JEHCTBHEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAaKOIUX B JAehopMHpoBaHHOU
MIPY>KUHE U PE3NHOBOM 00pasiie OT BEJIMUUHBI UX Jedopmaliuu.

HccnenoBanue ycaoBUM paBHOBECHS TBEPAOTO TeJla, UMEIOIIETO OCh BpAalIEHUs

Tema 2.3
3aKOHBI COXpaHEHUS
B MEXaHHKe

Coaep:xanue yueOHOro MaTepuaJia:

WMmynbe MarepuaqbHOM TOYKH, CUCTEMBl MaTEpHUAJbHBIX ToueK. MMIynbc cuibl U
W3MEHEHUE UMITYJIbca Tella. 3aKOoH coxpaHeHus: ummyiibca B MCO. PeakTuBHOE ABUKEHHUE.
Pabota cuibl. MomHocThk cuiibl. KuneTnueckasi sHeprusi MaTepuaibHOi ToukH. Teopema 00
M3MEHEHUU KuHeTudeckod sHepruu. [loreHumanbHast sHeprus. IloreHuumanbHas sHeEprus
ynpyro 1ehopMHUpOBaHHOM NpykuHbL. [loTeHIManbHast SHeprus Tena BOJU3U MOBEPXHOCTU
3emin. [loTeHIIMANBHBIE  HETIOTEHIUMAIBbHBIE CHUJIBl. CBsI3b pPabOTHI HETIOTEHIUAIBHBIX CHII

C M3MEHCHUEM MEXaHHYECKOU OHCPIUHU CHUCTCMbI TCII. 3akoH COXpPAaHCHUA MEXaHUYEeCKOMH

OK-01

11
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SHEPIruH. YIPYyrue U Heynpyrue CTOJKHOBEHMS

IIpakTyeckune 3aHATHS

[IpakTuyeckue pabOTHI:
H3ydenue cBs3M CKOPOCTEH TEN MPU HEYNIPYTOM yAape.
HccnenoBanue cBs3M pabOThI CHIIBI C K3MEHEHHEM MEXaHUYEeCKON SHEPruu Tena

IIpodeccnonaIbHO OPUEHTHPOBAHHOE COlepP:KaHMe (CoepPKaAaHUE TPUKJIATHOTO
MOJ1YJIAA)

IIpakTHYecKue 3aHATHS

[Ipaktnyeckast paborta: TexHHYECKHEe YCTpOWCTBAa W NPAKTUYECKOE NpPUMEHEHHE:
CIMIOMETpP, ABW)KCHHE CHApsOB, LEMHBIE M PEMEHHBbIE Iepelayd, IOAINIHUKH,
BOJZIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB U PaKeT.
[IpakTuyeckast pabdora: Mcrnonp30BaHHE 3aKOHOB MEXAHUKHU Ul OOBSICHEHUS JIBUKECHUS
HEOECHBIX TEN W JJIS Pa3BUTHS KOCMHUYECKHX HCCIICAOBAHUM, TPAaHUIBI MPUMEHHUMOCTH
KJIACCUYECKOM MeXaHUKH. MiMuTalysi HeBECOMOCTH

Pa3nea 3. Monekynsipaas ¢pu3nka ¥ TepMOAUHAMHUKA

Tema 3.1 Coaep:xxanue yueOHOro MaTepuaJia:

OcHoBbI OCHOBHBIE TIOJNIOKEHHSI MOJIEKYJISIPHO-KMHETUUECKON Teopuu. BpoyHOBCKOE IBHKEHHE.
MOJIEKYJIAPHO- Jduddysusa. Xapakrep ABHKCHHUS U B3aUMOACHCTBHUS YaCTHI BEIIECTBA. MoOIenn CTPOSHHS
KHHETHYCCKOM ra3oB, JKUIKOCTEH W TBEPIbIX Tel U OOBSCHEHHE CBOWCTB BELIECTBA HA OCHOBE ATHUX

TEOPHUH

Mozened. Macca n pasmepsl mMoisiekys. KommuectBo BemectBa. [locTostHHass ABoranpo.
TemmoBoe paBHoBecue. Temmepatrypa u ee usmepenue. lllkana temmneparyp Llenbcus.
Mogaens uaeanbHOoro raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETUYECKOW TEOpUHU
ueanbHOro ra3a. AOCOIOTHAs TeMmIepaTypa Kak Mepa CpeHell KMHETHYEeCKOW IHEeprHu
TEIJIOBOrO JABWXeHus vactul ra3a. lllkana Ttemneparyp KenbBuna. VYpaBHeHue
MenneneeBa-Knanelipona. 3akon JlanbtoHa. ['a30Bbie 3ak0HbI. M30mpoLiecchl B naeanbHOM
ras3e ¢ MOCTOSIHHBIM KOJMYE€CTBOM BEIIECTBA: U30TEPMa, U30X0pa, u300apa

IIpakTHYecKkue 3aHATHS

[IpakTuueckue pabOTHI:

OK-01
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N3mepenune maccel Bo3ayxa KiIacCHOM komHate. VcciienoBanrue 3aBUCUMOCTH MEXTY
rapaMeTpamMu COCTOSIHUSI pa3peKEHHOTO Tra3a
JlaGopaTopHbIe 3aHATHS
JlaboparopHas pabota 1. M3ydyeHne OJHOTO M3 U30MPOIIECCOB
Tema 3.2 Coaep:xxanue y4eOHOro MaTepuaJia: OK-01
OcHoBbI TepmonuHamuueckass cucreMa. BHyTpeHHsSS DHEprus TEPMOAMHAMUYECKOM CHUCTEMBI U OK-07
TEPMOJIUHAMUKHU ciocoObl ee u3MeHeHus. KonmuecTBo TemnoTsl M pabora. BHyTpeHHSIST »Heprus
OJIHOATOMHOTO HJealbHOro Tra3a. Bujsl Teruionepeaaun: TEIIONPOBOIHOCTh, KOHBEKIINS,
n3nydeHne. TermIoeMKOCTh Tena. YJenbHas TEIMIOEMKOCTh BelecTBa. KoindecTBo
TEIJIOTHl NpU Temonepenade. [lepBbiil 3akoH TepmoanHaMmuku. [IpuMeHeHHMe nepBoro
3aKOHA TEPMOJMHAMHKH K H3omporeccaMm. ['paduueckas mHTeprnperanus pabOTHI Trasa.
Tennossie MamwHbL. [IpUHIABL 1eHCTBHS TEIIOBBIX MamuH. [IpeoOpa3oBaHust SHEPTUH B
TeIyIoBeIX MamuHax. Koaddumuent monesnoro aeiictBus (manee — KIIJ[) TemmoBoit
Mamuabl. [ukn Kapao m ero KIIJ[. Bropoii 3akoH TepmoamHamuku. HeoOGpatumocTh
MPOLIECCOB B MPUPOAE. DKOJOTHUECKHE MPOOIEMBbI TETLNIOIHEPTETUKH
IIpakTHYecKne 3aHATHSA
[Ipaktrueckas padota: i3Mepenne yaenpbHON TEII0EMKOCTH
Tema 3.3 Conep:xxanue y4eOHOro MaTepuaJia: OK-01
ArperatHble cocTosiHusA| [lapooOpa3oBanne W KOHACHcalws. VcmapeHne W KWIleHHE. YJelbHas —TEIUIoTa
BelecTBa U (pa3oBble | MapooOpa3oBaHUsA. 3aBHUCHUMOCTH TEMIIEpATypbl KUIEHUS OT AaBiieHus. AOCONOTHas u
MepeXo/Ibl OTHOCHTEJIbHAS BIIAXXHOCTh Bo3ayxa. Haceiuennsiii nap. TBepnoe teno. Kpucramnmmueckue
1 aMopdHBIe Tesla. AHU30TPOIHUS CBOUCTB KPUCTAILIOB. JKuakue kpuctauibl. CoBpeMEHHBIC
Marepuanbl. [lnaBnenue u Kpuctaym3amnus. Y aelbHas Teriora miasienus. Cyomumanus.
YpaBHEHHUE TEIII0BOIO
JlabopaTtopHble 3aHATHS
JlaboparopHas pabota 2. OnpeneneHue BIAXKHOCTH BO3AyXa
IIpodeccnonaIbHO OPMEHTHPOBAHHOE COlepP:KaHMe (ColepPKAHUE TPUKJIATHOTO
MOYJIs1)
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IIpakTHYecKne 3aHATHSA

[Ipaktuyeckass paborta: TexHuuyeckue YCTpOWCTBAa M NPAKTUYECKOE IPUMEHEHHE:
TepMoMeTp, Oapomerp. OmpeneneHre Macchl BO3JyXa B KOMHATe€ Ha OCHOBE M3MEPEHUI
00beMa KOMHATBI, IaBJICHUS U TEMIIEPaTyphl BO3/1yXa B HEH.

[IpakTuueckass pabora: TexHMuUecKHe YCTpONCTBA U IPAKTUYECKOE IPUMEHEHHE:
JIBUraTellb BHYTPEHHEIO CrOPaHUs, OBITOBOM XOJIOAMIBHUK, KOHAULMOHEP, TUTPOMETP U
IICUXPOMETpP, KAJIOPUMETP, TEXHOJOTHH IIOJIYYEHHUs COBPEMEHHBIX MAaTEpHUAIOB, B TOM
4HCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU

Pasnen 4. DieKTpoaAMHAMHUKA

Tema 4.1
DneKkTpocTaThKa

Conep:kanue y4eOHOIro MaTepuaJia:

OnexTpuzanust Ten. ONEKTpudeckuil 3apsia. JlBa BHAAa DNIEKTPUYECKUX  3apsJIOB.
[IpoBOAHMKH, OUANEKTPUKA U TOJTYNPOBOJAHUKU. 3aKOH COXPAHEHUS DSJIEKTPUUECKOTO
3apsana. BzanmonerictBue 3apsanoB. 3akoH Kynona. Dnexrpudeckoe mose. HanpspkeHHOCTD
3JeKTpuuecKkoro moja. [IpuHIun cyneprno3unuy  3ieKTpuYecKux monied. Jlunuum
HANpsDKEHHOCTH  AJeKTpuyeckoro mons. PabGora cuin  31€KTpOCTaTMYECKOTO  MOJIS.
[Torenuman. PasHocts nmoteHmanos. [IpoOBOTHUKY U AUBIIEKTPUKH B IEKTPOCTATUYECKOM
ToJie. Jwusnexrpuueckas MIPOHUIIAEMOCTb. DIEeKTPOEMKOCTb. Konnencarop.
DIEeKTPOEMKOCTh IIJIOCKOT0 KOHAEHCATOpa. DHEPIUs 3apsSKEHHOT0 KOHAeHcaTopa

ITpakTHyecKkue 3aHATHS

[IpakTuyeckast pabota: Mi3MepeHue 21eKTpOeMKOCTH KOHIEHCATopa

Tema 4.2
TlocTostHHEBII

Toxku B pa3nu4HbIX
cpenax

Conep:xkaHue y4eOHOT0 MaTepuasa:

ANEKTPUYECKUN TOK.

DNEeKTpUYECKUN TOK. YCJIOBUS CYLIECTBOBAHUS DJIEKTPHUUECKOro Toka. McTouHuKM TOKa.
Cuna Ttoka. IlocrosHHblli TOk. Hampspkenune. 3akoH Oma Juisi ydyacTKa LIEMH.
DneKTpuuecKoe COIPOTUBIICHUE. Y aensHoe COIIPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHoe, mNapaJieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pabora
JJNEeKTpUYecKkoro Toka. 3akoH Jlxoynsa-Jlenna. MOIIHOCTE 3NEKTPUYECKOTO TOKA.
DNEeKTPOABUKYIAs CHUJIa M BHYTPEHHEE COITPOTUBIICHUE UCTOYHMKA TOKa. 3akoH Oma Jyist
MOJIHOM (3aMKHYTOM) 2JIeKTpuueckoi nernu. KopoTkoe 3aMbIKaHue.

OK-01
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DNeKTpOHHAsi MPOBOAUMOCTb TBEPBIX METAILIOB. 3aBUCUMOCTb CONPOTUBIICHUS METAJIOB
oT Temneparypsl. CBEpXIPOBOJUMOCTh. DJIEKTpUUECKHII TOK B Bakyyme. CBoicTBa
ANMEKTPOHHBIX Ty4ykoB. [lomynpoBomnuku. CoOCTBEHHAss W MPUMECHAS MPOBOAUMOCTH
noiyrnpoBogHukoB.  CBoiictBa  p-n-mepexona.  [lomynpoBoaHHKOBBIE  MPUOOPBHI.
DNEeKTpUYECKH TOK B pacTBOpax M pacilaBax »dJIEKTPOJIUTOB. JIEKTPOIUTHUECKAS
TUCCOIMAIUS.  DJIEKTPONIN3. ODJEKTpUYeCKnii TOoK B ra3zax. (CaMoCTOSATEIbHBIN |
HECaMOCTOATENbHBINA pa3psaa. MomHus. [1nazma
JlaGopaTtopHble padoThI:
JlaGopaTopHas pabota 3. M3y4eHne CMEIIaHHOTO COSMHEHUS PE3UCTOPOB.
JlabopaTopHas pabota 4. MI3aMepenue aIeKTPOABUKYIIECH CHIIBI HCTOYHUKA TOKA U €T0
BHYTPEHHETO CONPOTUBIICHUS
Tema 4.3 Coaep:xaHue yueOHOro MaTepuaJia:
MaruutHoe mojie. | TTocTosHHBIE MArHWTHL. B3auMojeicTBHE IMOCTOSHHBIX MAarHUTOB. MarHuTHOE IOJIE.
DNEeKTPOMArHuTHast | BeKTop MarHMTHON MHIYKUWH. [IPUHIMI Cyneprno3uiuy. JIMHMM MArHUTHOM WHIYKIMH.
WHIYKUUA KaptunHa nvHUN MarHMTHOW WHIAYKIMHU MOJIA MOCTOSHHBIX MAarHUTOB. MarHuTHOE moJie

MPOBOJAHMKA C TOKOM. KapTWHa JWHHMIA TMOJNS JUIMHHOTO WPSMOTO TPOBOJAHHWKA U
3aMKHYTOTO  KOJIBIIEBOTO  IPOBOJIHMKA, KaTymku ¢ TokoM. OmneiT  Dpcrena.
B3aunmogeiictBrue npoBogHUKOB ¢ TokoM. Cuita AMriepa, ee Moayib U HanpasieHue. Cuia
JlopeHnnia, ee MOaysb W HampaBieHHE. J[BMKEHUE 3apsHKEHHOM YacTHUIBI B OJHOPOJTHOM
MarHuTHOM mose. PaGota cumnel Jlopenna. SABnenue snekrpomMarauTHOM UHAYKIUU. [ToTok
BeKTOpa MarHUTHOM WHAYKUMH. DJIC wHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOW HHAYKIIUH
@apanes. BuxpeBoe »snekTpuueckoe TMoje. OIEKTPOABMXKYIIAs cuUjla WHIYKIUH B
MIPOBOJAHMKE, IBUXKYIIEMCS MOCTYNATENIbHO B OJHOPOJHOM MarHuTHOM mnose. [IpaBuio
Jlenna. HMunyktuBHOCTh. SIBneHue camouHaykiuu. JOJC caMoumHAyKIMUA. ODHEpPrus
MarHMTHOTO TOJIS KaTYIIKU C TOKOM. DJIEKTPOMArHUTHOE TOJIe

IIpakTHYecKkue 3aHATHSA

[IpakTuueckue pa®oTsl: M3yueHne MarHUTHOIO MOJS KaTyUIKUM ¢ TokoM. MccimenoBanue

JIECTBHS MOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM
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JlaGopaTopHbIe 3aHATHS

JlaboparopHast paboTa 5. M3yueHue siBICHUS YIEKTPOMATHUTHOW WHIYKIIHH

I[IpogeccuonaibHO OpEHTHPOBAHHOE COJlep:KaHMe (colep:KaHue MPUKJIATHOTO
MOIYJIs1)

IIpakTnyeckune 3aHsATHS

[Ipaktuyeckass paborta: TexHHuyeckue YCTpOMCTBAa M NPAKTUYECKOE NPUMEHEHHE:
3JIEKTPOCKOII, 3JIEKTPOMETP, KOHAECHCATOP, KOIMPOBAJIbHBIN anmnapar, CTpyHHbIM IPUHTED,
amIrepMeTp, BOJbTMETP, PeocTaT, UCTOUHUKU TOKa, 3JEKTPOHArpeBaTelIbHble NMPHOOPHI,
JJIEKTPOOCBETUTENFHBIE MPUOOPH, TEPMOMETpP CONPOTUBICHUS, BaKyyMHBIH MO,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYNPOBOAHUKOBBIA IMOJ, T'ajbBaHUKA, MOCTOSHHBIC
MAarduThbl, B3JICKTPOMAIrHUTHI, BJICKTPOABUIATCIIb, YCKOPHUTCIMU JSJICMCHTAPHLIX 4YaCTHII,
MHAYKIIMOHHAS T1EYb.

ITpaxtiueckas paboTta: Mepsl 37I€KTpOOE30MACHOCTH, 3JIEKTPOCTaTHUYECKas 3aIluTa,
3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOPOTKOE 3aMbIKaHHUE

Pa3gea 5. Kojieoanus u BOJIHBI

Tema 5.1
MexaHHUecKHue u
3JE€KTPOMAarHUTHBI
¢ KoJieOaHMs

Conep:kanue y4ye0OHOIro MaTepuaJia:

Konebarenpnass cuctema. CBoOonubie koneOanusi. ['apmonmdeckue konebanus. [lepuon,
yacTtora, amIummryaa W ¢dasza kosnebaHuid. lIpyKuHHBI MasTHUK. MaremMaTHyecKHi
MasTHUK. YpaBHEHHE TapMOHHMYECKUX KojeOaHui. KuHematmueckoe W AMHAMHUYECKOE
omucaHue KoyeOaTelbHOTO MABMXKeHUdA. [IpeBpaiieHne 5HEPrud MPH TapMOHUYECKUX
koJjebanusx. CBsA3b aMIUTUTY/IbI KOJIEOAHWN MCXOTHON BEJTUYMHBI C aMITUTY 10N KoeOaHmii
ee ckopoctd U yckopeHus. KoneGarenbHblii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE
KoseOaHus

B HUACATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHHYECKUMU |
ANEKTPOMArHUTHBIMU KonebOanusiMu. dopmyna TomcoHa. 3akOH COXpaHEHHUs PHEPTHH B
ujeanbHOM KosiebaTebHOM KOHTYpe. BriHyXIeHHbIe MexaHnueckue konebanus. Pesonanc.
Pe3onancHas kpuBas. BwIHYyXJACHHBIC AJIEKTPOMarHuTHbIC KojieOaHus. [lepeMeHHBINH TOK.
CuHycouaalbHBIA TMEPEMEHHBIH TOK. MOIIHOCTh TMEPEMEHHOTO TOKa. AMIUIUTYAHOE H
JEHCTBYIONIEE 3HAYEHWE CHIIBI TOKa W HampspkeHus. Tpancdopmatop. IIpomsBoactso,

nepefaya M MOTpeOJCHHE DJIEKTPHUUYECKOW HJHEpruu. OKOJIOTHYECKHE PHUCKH IIPH

OK-01
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HOBCCI[HCBHOﬁ JKH3HHU

IIPONU3BOACTBE BHCKTpI/I‘leCKOﬁ OHCPI'UH. KynLTypa HCIIOJIb30BAHUA JSJICKTPOSHCPTHU B

IIpakTHUYecKue 3aHATHS

[IpakTuueckue padbOTHI:
HccnenoBanue 3aBUCHMOCTH MTEPUO/Ia MANIBIX KOJIeOaHui rpy3a Ha HUTH OT JUJIMHBI HUTH U
Maccel rpy3a. MccienoBaHue TepeMEHHOTO TOKa B IENHM M3  IIOCIEIOBATEIBHO

COETMHEHHBIX KOHJICHCATOPA, KaTyIIKH
U pe3nucTopa

Tema 5.2
MexaHU4decKue u
3JIEKTPOMArHUTHBIE
BOJIHBI

Coaepxanue yueOHOro MaTepuaJa:

MexaHuuecKue BOJIHBI, yClI0BUs pacnpocTpanenus. Ilepuoa. CkopocTs pacnpocTpaHEHUS U
inHa BostHBL. [lonepeunsie u nmpoaosibHbIe BOMHBL. MHTEpdepeHuus u qudpakuus
MeXaHU4ecKuX BOJIH. 3ByK. CkopocTh 3ByKa. ' poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.
DJICKTPOMAarHUTHBIC BOJIHBIL. Y CIIOBUS U3JIy4YCHMsI 2JICKTPOMarHUTHEIX BOJIH. B3anmHas
opueHTanus BektopoB E, B u v B anekTpomaruuTHoO! BosiHe B BakyyMme. CBolicTBa
HIIEKTPOMArHUTHBIX BOJIH: OTPaXXECHHUE, IPEITOMIICHHE, TTOJISIPU3AIH, TU(HPaKIH,
uHTepepeHiys. CKOPOCTh MEKTPOMArHuTHBIX BOJH. [Ikana 3JeKTpOMarHUTHBIX BOJIH.
[IpuMeHeHHe IeKTPOMAarHUTHBIX BOJIH B TeXHUKE U ObITY. [IpUHIUIBI pagnoCBsI3u U
TeneBuaeHus. Pagnonokanys. DIeKTpOMarHuTHOE 3arpsiI3HEHNE OKPYKAIOIIEH CpeJibl

Tema 5.3
Onruka

Conep:kanue y4eOHOIro MaTepuaJia:

[IpsiMonMHEITHOE paclpoCTpaHEHUE CBETAa B OQHOPOAHOM cpere. JIyu cBeta. OTpaxeHue
cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoenue n3o0pakeHui B INIOCKOM 3epKalie.
[Ipenomiienre cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeah MPETOMIICHHUS.
[TonHOe BHYTpeHHEee oTpaxkeHue. [IpenenbHbIil yro MoHOro BHyTPEHHETO OTPaKCHHUS.
Jlucniepcus cBeta. CiiokHbIH cocTaB Oenoro cBera. L{BeT. CoOuparomniye 1 paccerBaromiue
nmuH3bL. ToHkas nuH3a. POKYCHOE PACCTOSIHUE M ONTUYECKAs CHJIa TOHKOM JIMH3BI.
[TocTpoenne n300paxeHunii B COOMPAIONINX U paccenBaroIuX JuH3aX. PopMyna TOHKOH
TUH3bI. Y BeJIueHue, 1apaeMoe JuH30i. [Ipeaensl mpuMeHMMOCTH T€OMETPUIECKON ONTHUKH.
WuTtepdepennus ceta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS HAOTIOACHHSI MAKCUMYMOB U

MUHHMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
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ncTouHuKOB. Judpakuus ceera. JJudpakimonnas pemerka. Y clioBue HaOIIOACHHS TITaBHBIX
MaKCHUMYMOB TIpH TMaIeHUH MOHOXPOMAaTUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.
[Tonspuzanus cBera

IIpakTyeckune 3aHATHS

[TpakTuueckas padora: HabmoaeHue qucnepcuu cBeTa

JlaGopaTopHble 3aHATHA

JlabopaTopHas pabota 6. M3aMepenue mokaszaTess MpeJoMIICHUS CTeKIa
JlaGopatopHas pabota 7. MccnenoBanue cBOMCTB H300paskeHUM B JIMH3aX

IIpodeccuonanbHO OpHEHTHPOBAHHOE cOep:KaHMe (CoAep:KaAHHe PUKJIATHOIO
MOJYJIst)

IIpakTHyeckune 3aHATHS

[Ipaktuyeckass paborta: TexHMYeckHe YCTpOWCTBAa W NPAKTUYECKOE NPUMEHEHHE:
ceiicMorpad  2MEeKTpUUECKUMI  3BOHOK, TIEHEpaTop IEPEMEHHOro  TOKa, JIMHUU
3JIEKTPOIIepeiad, My3bIKaJIbHbIE UHCTPYMEHTHI, YJIBTPa3BYKOBasl IUAarHOCTHKA B TEXHUKE
U MeAMLUHE, pajap, paJiuolNpHUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus, oukwy,
ayna, (oToanmapar, HPOCKIMOHHBIN ammapar, MHUKPOCKOI, TEJIECKOIN, BOJIOKOHHAsS
OITHKA, TU(PPAKLMOHHAS PELIETKA, IOISIPOU]], TEJIECKOII.

[Ipaktuyeckass pabora: Buasl wm3nydyenuit. Bunel cnextpoB. CHEKTpbl HCITyCKaHHS.
Cnekrpel  nornomenus. CnexkTpanbHeld  aHanu3. CIEKTpaJbHBIE KJIACCHI  3BE3J.
Yabrpaduoneropoe uznydenue. MHbpakpacHoe u3nydeHue. PeHtreHoBckue iyun. Ux
npupoja u ceorictsa. llkana 37€KTpOMaroHMTHBIX U3Jy4YEHUN

Pa3nes 6. OcHOBBI cilelIHAJILHONH TEOPUH OTHOCUTEIBHOCTH OK-01
Tema 6.1 Conep:xxaHue y4eOHOro MaTepuaJia:
OcHOBBI TEOpPUH I'paHunbl IPUMEHUMOCTH KJIACCHUYECKOM MexaHUKH. IlocTysarsl crnenualbHOW TEOpUH
OTHOCHUTCJIBHOCTH OTHOCHUTCJIBbHOCTH: HWHBAPHMAHTHOCTH MOJAYJS CKOPOCTH CBETa B BaKyyme, IIpUHIUI
OTHOCUTENIBHOCTH OWHIITEHHA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMelJICHHE
BPEMEHH M COKpALIEHHUE JUTMHBI. DHEPIusl U UMITYJIbC CBOOOHOM yacTHIlbl. CBsI3b MacChl C
SHEPTUEH U UMITYIILCOM CBOOOHOM YaCTHUIIbI. DHEPTUS TOKOS CBOOOHON YACTHIIBI
Paznen 7. KBantoBas pusuka OK-01
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Tema 7.1 Conep:xxanue y4eOHOro MaTepuaJia:
DneMeHTbI ®oronsl. opmy:na [Inanka cBsA3u 3HEPruu GOTOHA C €r0 YACTOTOW. DHEPrusl U UMITYJIbC
KBaHTOBOM ¢dorona. OtkpeiTue u uccnenoBanue Gorordpdexra. OnbiTel A.I'. CroneroBa. 3aKOHBI
ONTUKHU ¢dorodddexra. YpaBnenue DitHmTeitna aus porosdpdexra. "Kpacnas rpanuma”
dotorddekra. [lapnenue ceeta. Onwithl [1.H. JlebeneBa. Xumuueckoe 1eHCTBUE CBETA
Tema 7.2 Coaepxanue yueOHOro MaTepuaJa:

Crtpoenue aToma

Mopens atoma Tomcona. Omnwitel Pesepdopaa mo wuccienoBaHwio CTpOEHHUS aToMma.
[Inanerapnas monens aroma. [loctynatsl bopa. U3nydenue u nornomnienue (poToHOB MpH
Mepexoe aToMa ¢ OJJHOTO YPOBHS SHEPruu Ha Apyroil. Buael cnekrpoB. CekTp ypoBHEH
SHEpruM aromMa Bojopoja. BonHoBeie cBoiicTBa uyactull. Bomuel 1ge  Bpoitns.
KopnyckynsipHo-BoiHoBO#M ayanusM. [udpaxius 31eKTpoHOB B kpuctamiax. CloHTaHHOe
Y BBIHYK/ICHHOE U3JIy4eHHe. Y CTPOICTBO U MPUHIIUI pabOThI Ja3epa

IIpakTHYecKne 3aHATHSA

[IpakTuueckas pabora: HabmoaeHue nuHeiiuaToro crekrpa

Tema 7.3
ATOMHOE PO

Conep:xanue y4eOHOro MaTepuaJia

Metonel  HaOmOEHUST W pErucTpald  3JEMEHTAapHBIX  4YacTull.  OTKpbITHE
panuoaktuBHOCTU. OmbITel Pe3epdopna 1Mo ompenesieHHI0 cocTaBa PagHOAKTUBHOIO
n3nyuenus. CBoiicTBa anbda-, Oera-, raMMa-u3nyueHus. BivsHue paguoakTUBHOCTH Ha
KUBble OpraHu3mbl. OTKpBITHE NPOTOHA U HeWTpoHa. HykimoHHas wMonens sapa
I'eitzenbepra-MBanenko. 3apsia sapa. MaccoBoe uuncio snapa. M3otombl. Anbda-pacma.
DJEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnajn. ['amma-uziaydyeHue. 3aKOH pajiiOaKTUBHOTO
pacnaza. DHeprus CBsI3U HYKIOHOB B szpe. Snepuble cuibl. [ledexkt Mmaccel sjpa.
Snepuble peakuuu. Jlenenue u cuHTE3 sAnep. SAnepHbi peakTop. TepMosaepHbI CUHTES.
[Ipo6eMbl ¥ TIEPCHEKTHBBI SASPHOM DHEPTETUKH. DKOJIOTHYCCKUE ACMEKTHI SACPHON
JHEPreTUKU. OJeMEHTapHble 4acTulpl. OTKpbITHE MO3UTpoHA. DyHIaMEHTAJIbHBIC
B3aUMOJCHCTBUSA

IIpakTHYecKHue 3aHATHSA

[Ipaktrueckas padota: McciaenoBanue TpekoB yacTuil (1o roToBbIM (poTorpadusim)

IIpodeccuonaibHO OpEHTHPOBAHHOE COEPKAHUE (COePKAHNE TPUKIIATHOTO
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IIpakTryeckune 3aHATHS

[IpakTuyeckas padora:

1. HenoBas wurpa: IloHsATHs, CBSI3aHHBIE C HM3YYEHHEM METOJIOB HAYYHOI'O ITO3HAHUA:
SIBJICHUE, HAYYHBIN (PaKT, TUMOTe3a, PU3NYecKasi BEIMYUHA, 3aKOH, TCOPHsl, HAOIIIOIEHHE,
JKCIEPUMEHT, MOAECIHPOBAHNE, MOJIEIIb, U3MEPEHHE.

2. Ilpaktnueckas paborta: TexHUYecKHe YCTPOWCTBA M TMPAKTUYECKOE MPUMEHEHHE:
(dboTtosnmeMeHT, (oTomaTUMK, COJIHEUHAs Oarapes, CBETOAMO, CIEKTPOCKOI, Jasep,
KBaHTOBBII KOMITBIOTED, TO3UMETP, Kamepa BuibcoHa, siiepHbIi peakTop, aToMHast 06omba

Pa3nen 8. DiaeMeHTHI

ACTPOHOMUM U ACTPOPU3MKHU

Tema 8.1 Conep:xaHue yueOHOro MaTepuaJia:
DIEMEHTHI Bun 3Be3gHoro He6a. Co3Be3aus, SpKue 3Be3/Ibl, IJIaHEThI, X BUANMOE ABHKCHUE.
aCTPOHOMUH U Conneunas cuctema. [lnanersl 3emHol rpynimel. [nanetsl-rurantel. Manele Tena
acTpopu3nKH Comnneunoii cucrembl. ConHie, porocdepa u atmocdepa. CoHedHasT aKTUBHOCTb.

Hctounuk sHeprum CoJiHIIa U 3B€3/1. 3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETUMOCTbD, PAINYC, TEMIIEPATYPa, X B3aUMOCBS3b. 3BE3/IbI TIIABHOM
IIOCJICJOBATEIILHOCTH. 3aBHCUMOCTD '"Macca - CBETUMOCTE" JIJIs 3BE3]1 IJIaBHOM
MocJe10BaTebHOCTH. BHyTpeHHee crpoenue 38e31. COBpeMEHHbBIE MPEACTaBICHUS O
MPOUCXOKACHUH U 3BOoIoLMK COJIHLA U 3Be3/1. DTallbl )KM3HU 3Be31. Mueunslii [1yTh -
Hama ["anaktuka. CrimpanabpHas CTpyKTypa ['anakThku, pacnpeaeneHue 3Be3/, ra3a v MMbLUTH.
[Tonoxxenue u npmwxenue Connua B [Nanaktuke. [lnockas u chpepuyeckas nocucTemMsl

Bcenennas. Pacimpenue Beenennoii. 3akon Xa66:a. Paszoeranue ranakruk. Teopus
Bonbmoro B3peiBa. Monens «ropsiaet Beenennoi». MacimraOHast cTpykTypa BeenenHoilt.
Mertaranaktuka. Heperennsie mpodaemMbl aCTpOHOMUU

lNanaxtvku. Tunsl ranaktuk. PaguoranakTuku u kBa3zapbl. YepHbIE ObIPHI B SIAPAX rajJakTHK.

JlabopaTtopHble 3aHATHS

JlabopaTtopHas pabota 8. HabmroneHrsi HEBOOPY>KEHHBIM TJ1a30M C UCTIOJIB30BaHHUEM
KOMITBIOTEPHBIX PUIIOKEHUH TSI OTIPEICTICHUS TIOJI0XKEHUST HEOECHBIX 00BEKTOB Ha

KOHKPETHYIO J1aTy: OCHOBHbIE co3Be3ausi CeBEpHOro NOyLIapHsl U IPKUE 3BE3/1bI

OK-01
OK-07

IIpomeskyTOUHAS aTTEeCTALMSA:
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Apyrue (popMbI KOHTPOJIs (KOHTPOJIbHAs padoTa) 1 cem
Au(pepeHpPOBAHHBIN 3a4eT 2 ceM
Bcero: 78
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3. MeToauvecKkue yKa3aHUs M0 MPOBEJAECHUI0 MPAKTHYECKUX 3aHATHIH/JIa00PaTOPHBIX
pador

JIJ1s1 OCBOEHHUS TUCHHUIIIIMHBI IPEyCMOTPEHBI Pa3JIMYHbIE BUJbI 3aHATUMN: JEKLINH,
NPaKTUYECKHUE 3aHATHS, JTabopaTopHbIe pPabOThI, CAMOCTOsITeNbHAs paboTa 00yYaromuXxcs U T.1.

C uenbto ynpouieHus 0J10Kka METOIMYECKOr0 COIIPOBOXKIEHUS paboueii MporpaMMbl B
JAHHBIX YKa3aHUAX (METOAMYECKHE YKa3aHUs i1 00yUaroMIKUXCsl IO OCBOSHHUIO TUCIUILIMH)
IIpelyCMOTPEHbI (OpMaThl METOJIMYECKUX YKA3aHUM - IPOBEICHNE PAKTUYECKUX 3aHATHII.

Metoandeckue ykazaHus Ui 00y4aromuxcs 0 OCBOSHHUIO TUCIUIUTMHEI DU3uKa
[IO/IPa3yMeBaeT HAIMYNE METOANYECKON JINTEPaTyphl C y4ETOM PEKOMEHIyEMOT0 PEKUMA U
XapakTepa yueOHOi paboThl, a TAKXKE C Y4eTOM He00X0AuMOro (hopMaTa JUCHUIUINHBL

[IpakTuueckas paboTa 3aKIII0YaeTCsl B BHIIIOJHEHUH CTYACHTaMU, 0] PyKOBOJICTBOM
[pernoaaBaTesis, KOMIUIeKca yaeOHbIX 3aJaHU HATIPABICHHBIX HA YCBOCHHUE HAYYHO-
TEOPETUUECKUX OCHOB yUE€OHON AUCUUILINHBI, IPUOOPETEHHE MPAKTUUYECKUX HAaBBIKOB
OBJIAJICHUSI METO/IaMU MPAKTHYECKONW PabOThI C MPUMEHEHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX
1 KOMMYHUKAI[UOHHBIX TEXHOJIOTUH.

BeinonneHus npakTHYecKon paboThl CTYACHTHI IPOU3BOIAT B MUCbMEHHOM BHe. OTUeT
IIPEAOCTABIIACTCS MIPEIOAABATENI0, BEAYIIEMY JAHHBIA IPEAMET, B SJIEKTPOHHOM WJIH [1€4aTHOM
BU/IE.

Llesnb NpakTUYECKUX 3aHATUI:

Benymie auaakTHUeCKON 1ENbo IPaKTUYECKUX 3aHATUH sIBIIsieTCs popMupoBaHHe
MIPAKTUYECKUX YMEHUH - MpodeccuoHaNbHbBIX (YMEHUN BBIMOIHATH ONPEICICHHbIE IeHCTBUS,
orepannu, HeoOXOAUMBIE B OCIEIYIOIIEM B MTPO(ECCHOHATBHON AEATEIbHOCTH) WM yUYeOHBIX
(ymenwmii pemath 3a1a4u 1o Ousnke), HEOOXOIUMBIX B TIOCIEAYIOICH Y4eOHOM NeATeTbHOCTH
1o o0mIenpoecCHOHANBHBIM U CHICIUATIBHBIM JTUCIUILTMHAM.

3agauu NpaKTHYECKUX 3aHSATHM:

— 0000111eHUe, CUCTEMATH3AIIHI0, YIIIyOJIeHNE, 3aKPEIICHNE TTOIyYeHHBIX TEOPETUYECKIX
3HAHUM MO0 KOHKPETHBIM TEMaM JUCLUIIIINHBL,

— (hopmupoBaHUEe YMEHUI MPUMEHATH MOTYUCHHBIC 3HAHUS HA MPAKTUKE, PEaTU3aIUI0
€MHCTBA UHTEJUICKTYAJIbHON U PAKTUYECKOM EATEIbHOCTH;

— pa3BUTHUE UHTEIUICKTYATbHBIX YMEHUH Y OYAyIINX CHEIHAIMCTOB: aHATUTHYECKHUX,
IIPOEKTUPOBOYHBIX U JP.;

— BBIPaOOTKY MPH PEIICHUN MTOCTABIICHHBIX 3a/1a4 TaKUX MPO(ecCHOHAIBHO 3HAYUMBIX KaueCTB,
KAaK CaMOCTOSTEJIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsA NHULIMATHBA.

[IpakTudeckue 3aHIATHS CIIOCOOCTBYIOT OoJiee TITyO0OKOMY TOHUMAaHHUIO TEOPETHIECKOTO
MaTepuaia yueOHOro Kypca, a TakKe pa3BUTHIO, POPMUPOBAHUIO U CTAHOBJICHHUIO PA3INYHbBIX
YPOBHEW COCTaBIAIONMX IPOPECCHOHATHHON KOMIETEHTHOCTH CTYICHTOB.

OcHOBOM MPaKTHKyMa BBICTYIIAIOT TUIIOBBIE 3a[a4ui 10 (pU3UKE, KOTOPbIE TOJKEH YMETh
pemaTh CHeHUaIicT B 00JIaCTH HH(POPMAIIMOHHBIX CHCTEM.

Brinonnenue npaktuiyeckoil paboThl CTYIEHTHI IPOU3BOASAT B MUCbMEHHOM BHie. OTueT
IIPEIOCTABIIAETCS IIPENOAABATENIO, BEAYLIIEMY AAHHBIN PEAMET, B JIEKTPOHHOM WJIN [I€4aTHOM
BHJIE.

B cooTBeTCcTBUM C OCHOBHOM LIEJIBIO, TPAKTUUECKUE 3aHATHUS 110 AUcUuILInHe Du3nka,
OCYLIECTBIISAIOTCA ITyTEM PELICHUS Pa3HOTO POJa 3aJau: — MHAUBHUAyaJIbHbIE 3a/1aHus (peLieHe
3aj1a4, COOOIIEH NS, JOKIIAIbl, UCCIIE0BATEILCKUE PabOTHI U Ap.); — TECTUPOBAHHE IO
MaTepuasam, pa3paboTaHHBIM MpernoiaBaTeieM; — MOArOTOBKY K KOHTPOJIbHBIM paboTaM,
3a4eTaM. — BBITIOJTHEHHE KOHTPOJIBHBIX, CAMOCTOSTENBHBIX PAaO0T; — BHIIOJIHEHHUE CEMECTPOBBIX
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WHIMBUIYAIBHBIX 33JIaHUH; — padoTa Ha/l BEIIOJHEHUEM HATJISTHBIX TTOCOOMIA (cXeM, TabIuIl 1
Ip.), IPOEKTOB.

[IpakTrueckue 3aHATHS HOCAT PENPOLYKTUBHBIN, YACTUYHO-TIOMCKOBBIN Y IIOUCKOBBIN
XapakTep.

3aHATHs, HOCSIIINE PEIPOTYKTUBHBIA XapaKTep, OTIUYAOTCS TEM, UTO TIPH UX
MPOBEJICHUH 00YyYaroIHecs MOJIb3YITCS MOAPOOHBIMI HHCTPYKIIHSIMH.

3aHATHs, HOCSIINE YaCTUYHO-TIONCKOBBIA XapaKkTep, OTIIMYAIOTCS TEM, UTO TIPH UX
MPOBEJICHUH 00YyYarorecs He MOIb3YIOTCS OAPOOHBIMU UHCTPYKIIUSAMU, UM HE JaH MOPSIOK
BBITIOJIHEHHSI HEOOXOIUMBIX IecTBHi. OOyJaronuecs: CaMOCTOSITENIbHO JOJIKHBI BHIOpATh
CrocoObI BHITIOTHEHUS 3a/IaHUH HA OCHOBE MHCTPYKTUBHOM M CIIPAaBOYHOM TUTEPATYPHI U AP.

3aHATHs, HOCSIIIHNE MIOMCKOBBIA XapaKkTeP, XapaKTePU3YIOTCS TeM, YTO 00yUaromuecs
JOJKHBI PELTUTh HOBYIO JJIsI HUX MPOOJIeMY, ONTUPAsiCh Ha UMEIOIINECS] TEOPETUIECKUE 3HAHUS U
MPaKTUYECKUE YMEHUS.

@DopMBbI OpraHU3aIUH IeITETHHOCTH 00YUYAIONINXCS HA MPAKTUYECKUX 3aHATHIX:
(dbpoHTaNbHAS, TPYIIOBAst U UHIWBHUAyaTbHAas.
[Ipu PponTansHOM popme Bce 00ydaromuecs BBIMOIHIIOT OJHOBPEMEHHO OJIHO H TO K€
3a/laHHeE.
[Tpu rpynmoBo#i (hopMe opraHu3aIiy JeTEIBHOCTH OHO U TO )K€ 3a/IaHUE BBITIOIHACTCS
TPYIIaMH OT ABYX JO TISITH YEJIOBEK.
[Ipu unaUBUAYaTbHON (hOpMe KaXKIbI 00yUYaONIUIACs BBIMOIHIECT HHANBUIYAIBHOE 3a1aHHE.

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

IpakTnyeckoe 3ansiTue 1.

Tema: Kunemartuka
Conepxanue: M3MepeHne MrHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOIICHUS] MEXKIY MYTSAMH, MPOUJICHHBIMU TEJIOM 3a MOCIEAOBATEIIbHBIC
paBHbIE MIPOMEXKYTKH BPEMEHU IMPU PABHOYCKOPEHHOM JIBH)KEHHMH C HAa4aJIbHOW CKOPOCTBIO,
PaBHOM HYJIIO.
W3ydenue nBUKEHHS MIApUKa B BA3KOM KUAKOCTU. M3ydeHne ABMKEHUS Tena, OpOIIEHHOTO
TOPU30HTAJIBLHO

I[pakTn4yeckoe 3ansiTue 2.

Tewma: Jlnnamuka
Copepxanue: 3yuenue aBuwkeHHS Opycka O HAKIOHHOW IJIOCKOCTH TOJ JEHCTBUEM
HECKOJIbKHUX CHJI.
HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOMIMX B Ae(POPMUPOBAHHON MPYKHUHE
¥ pe3ruHOBOM oOpasiie oT BeaW4MHBI uX aedopmanuu. VcciemoBanue ycaoBUi paBHOBECHS
TBEPJOTO TeJa, UMEIOIIETO OCh BPAILLICHHUS.

IIpakTHyeckoe 3ansitue 3.

Tema: 3aKOHBI COXpAaHEHUSA B MEXaHUKE
Conepxanue: M3yueHne CBA3M CKOPOCTEH TeJl MPU HEYNIPYTOM y1ape.
HccnenoBanue cBsi3u paOOTHI CHIIBI C U3BMEHEHHUEM MEXaHUYECKOM YHEPTUU TeTa.

IIpakTH4eckoe 3ansTHE 4.
Tema: OCHOBBI MOJIEKYJISIPHO-KHHETHIECKON TEOPHH
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Copepxanue: M3mepeHne macchl BO3yXxa KiaccHOW komHarte. MccienoBanue 3aBUCHMOCTH
MEX/ly TapaMeTpaMy COCTOSTHUS pa3peKEHHOIO rasa.
JlaGopaTropnas paoora 1.
Tema: OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU
Copepxxanue: 3ydeHre 0IHOTO U3 U30MPOIIECCOB
IIpakTH4eckoe 3ansTHE 5.
Tema: OCHOBBI TEPMOJIMHAMUKHY.
Conepxanue: M3aMepeHue yieabHON TEIIOEMKOCTH.
JlabopaTopHasi padora 2.
Tema: ArperaTHble COCTOSTHUS BellecTBa U (a30BbIE MIEPEXO/bI.
Conepsxanue: OnpeeneHue BIaXKHOCTA BO3IyXa.
IMpakTnyeckoe 3ansiTue 6.
Tema: ArperaTHble COCTOSTHHSI BellecTBa U (pa30Bble MEPEXOIbI.
Conepxanue: Ilpaktuueckass pabGorta: TexHuuyeckne YCTpPOHCTBA M IPAKTHUECKOE
IpUMEHEeHHe: TepMoMeTp, 6apometp. OmpeneneHne mMacchl BO3AyXa B KOMHATe€ Ha OCHOBE
U3MepeHi 00beMa KOMHATHI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.
[IpakTudeckas padora: TexHUUECKHE YCTPOICTBA M MPAKTHUECKOE MPUMEHEHUE: IBUTaTellb
BHYTPEHHEI0 CropaHus, ObBITOBOM XOJIOAWJIBHUK, KOHAWLIMOHED, TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJOTUM TMOJYYEHUSI COBPEMEHHBIX MAaTepualoB, B TOM YHCIIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUH.
IIpakTH4yeckoe 3ansaTue 7.
Tema: DnexkTpocratuka
Copnepxanue: 3mepeHue 31€KTPOEMKOCTH KOHIEHCATOpa.
JlabopaTopHas paGora 3. l3ydyeHne cCMEIaHHOTO COEAMHEHNS PE3UCTOPOB.
JlaGopaTtopnas padora 4. II3MepeHue 3IeKTPOABMKYIIEN CUITBI MICTOYHUKA TOKA U €r0
BHYTPEHHETO CONPOTUBIICHUS
IIpakTH4yeckoe 3ansiTue 8.
Tema: MaruutHoe nose. DJeKTpoMarHuTHas HHAYKIHS
Coneprxanue: M3ydeHre MarHuTHOTO MOJISI KaTyIIKU ¢ TOKOoM. MccnenoBanue aecTBust
MIOCTOSIHHOT'O MarHUTa Ha PaMKy C TOKOM.
JlabopaTopHas paGora 5. V3yueHue sSBiIeHUS 3J1€KTPOMAarHUTHOM MHYKIIUU
IIpakTnyeckoe 3ansiTue 9.
Tema: MaruutHoe nose. DJeKTpoMarHuTHast HHAYKIHS
Conepxanue: TexHuueckne yCTpOHCTBA M TNPAKTHUUECKOE NPUMEHEHHUE: 3IJIEKTPOCKOIL,
AIIEKTPOMETP, KOHJIEHCATOp, KOMHUPOBAIIBHBIM ammapar, CTPyHHBIH MPHUHTEP, aMmIepMmeTp,
BOJIBTMETD, peocrar, HCTOYHUKHU TOKa, AIIEKTPOHArpeBaTEIbHbIE npudopHI,
AJIEKTPOOCBETUTENbHBIE  MPHUOOPHI, TEPMOMETP COMNPOTHUBIICHUS, BAKyyMHBIH  JHOJ,
TEPMUCTOPBI M (HOTOPE3UCTOPHI, TOITYHNPOBOJHUKOBBIM JTHOJ, TalbBAaHUKA, ITOCTOSHHbIC
MarHuThl, JJIEKTPOMArHUTHI, JJIEKTPOABHUraTENb, YCKOPUTEINU JIIEMEHTAapHBIX YaCTHII,
WHIYKIWOHHAs NeYb.
[TpakTuueckast pabota: Mepsbl 371€KTpOOE30IMaCHOCTH, ANEKTPOCTaTUYECKas 3allUTa, 3a3eMIICHUE
AIIEKTPONPUOOPOB, KOPOTKOE 3aMbIKAaHHE

IIpakTnyeckoe 3ansaTue 10.
Tema: MexaHHUYECKHE U AJIEKTPOMArHUTHBIEC KOJIeOaHus
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Copnepxxanue: VccnenoBanue 3aBUCUMOCTH TIEPHUO/Ia MaJIbIX KOJIEOaHUM Tpy3a HA HUTH OT
JUIMHBI HUTU U Macchl Tpy3a. MccaenoBanue nepeMeHHOro ToKa B LIENH U3 NOCJIEI0BATENbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKU U PE3UCTOpa
IIpakTyeckoe 3ansaTue 11.
Tema: Ontuka
Copnepxxanue: Habmronenue aucnepcuu cBera.
JladopaTopnasi pabdota 6. I3mepenune nmokazartesst IpeJoOMICHHUS CTEKIIa
JladopaTopnasi padora 7. McciaenoBaHue CBOMCTB N300paKCHUI B JIMH3aX
IIpakTuyeckoe 3ansaTue 12.
Tema: Ontuka
Conmepxanne: TexHHuUeckne YCTpOICTBA M MpaKTUYECKOe MpUMEHEeHHe: cericMorpad
ANIEKTPUYECKUII 3BOHOK, TEHEpaTtop TMEepeMEHHOro TOKa, JMHUM 3JeKTpolepenad,
My3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPAa3BYKOBas TUATHOCTHKA B TEXHHUKE M MEIUIIMHE, pajap,
paIuONPUEMHHK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-meus, ouku, nymna, ¢oToammapar,
MPOEKIIMOHHBIA ammapar, MHKPOCKOI, TENECKON, BOJOKOHHAs OMNTHKA, IU(PPAKIMOHHAS
pelieTka, noJasipou/l, TEJIECKOII.
[TpakTuueckas pabota: Buasl nuznyuenuit. Buasl cnextpoB. CriekTpsl ucmyckanusi. CHeKTpbl
nornouieHust. CnekTpaiabHblid aHanu3. CeKTpalibHbIe KiIacchl 3B€31. YIbTpaduoneToBoe
uznyuenue. MudpakpacHoe nznyuenue. PenrreHoBckue nmyuu. Mx mpupona u coiictsa. [llkana
AJIEKTPOMATHUTHBIX U3TYyYEHUN
IIpakTyeckoe 3ansaTue 13.
Tema: Ctpoenue aToma
Conepxanue: Habmonenne muHeHYaTOro CeKTpa
IIpakTyeckoe 3ansaTue 14.
Tema: AToMHOE PO
Coneprxanue: VccienoBanue TpEeKOB 4acTHIL (10 TOTOBBIM (oTorpadusim).
IIpakTyeckoe 3ansaTue 15.
Tema: AToMHOE SAPO
Conepxanue: 1. JlenoBasi urpa: IloHSATHA, CBSI3aHHBIE C WM3YYEHHUEM METOJOB HAy4YHOTO
MO3HAHUS: SIBIICHUE, HAay4dHbIH (pakT, rumore3a, Qu3MYecKas BETUYMHA, 3aKOH, TEOpHs,
HaOII0/IeHUE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, H3MEPEHUE.
2. Ilpaktudeckas pabdora: TexHuyeckre yCcTpoUCTBa U MPAKTUYECKOE TPUMEHEHHE:
dboToaeMeHT, GOTOIATIYMK, COJTHEUHAs OaTapesi, CBETOIUO/, CTIEKTPOCKOII, Ja3ep, KBAHTOBBIN
KOMIIBIOTEP, TO3UMETP, Kamepa BuiibcoHa, siiepHbIi peakTop, aToMHast 6omba

JlabopaTopHas paGora 8.

Tema: DieMeHTHI aCTPOHOMHUH U aCTPODU3UKH

Coneprxanue: HabmroneHus: HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH JJIsl OTIpeieNICHUS MOJI0KEHUSI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03B€3/11s1 CEBEpHOT0 NOIyLIapus U IPKUE 3BE3/IbI.

4. @DoHJ OLIEeHOYHBIX CpeACTB TUCHUIIIMHBI

4.1 KoHTPO/Ib M OlIEHKA PE3yIbTaTOB OCBOEHHUs 00Ie00pa30BaTeIbHON JAUCIIUILIMHBI
pacKpbIBalOTCS Yepe3 AUCUUIIMHAPHBIE PEe3yJIbTaThl, HANIPaBICHHbIE Ha (OPMUPOBAHKE OOIIMX
KOMIIETEHIIUH [0 pa3/ienaM U TeMaM cojiepKaHus ydeOHOro Marepuaia.
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2.2.,2.3.

Pazgen 3. Temnr 3.1.,
3.2.,3.3.

Pazgen 4. Temn1 4.1.,
42.,4.3

Pazgen 5. Temsr 5.1.,
5.2.,5.3.

Pazgen 7. Temsr 7.1,
7.2

Pa3nen 8. Tema 8.1

- OIICHKa MPaKTUYECKUX padboT

MMPOMCEIKYTOYHAA aTTCCTAllUuA

@OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOI’KETHOE OBPA30OBATEJIBHOE CMK
,7@ _ VUPEXXIEHVE BBICIIIETO OBPA3OBAHISI PTYTUC
\¢ «POCCUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA " CEPBUICA»
PFYTUC Aucm 26
Kon Paznen/Tema Tun oueHoOYHBIX
(popmupyembIx MepOonpHUATHH
KOMIIeTeH NI
OK-01 Paznen 2. Temsr 2.1.,
2.2.,2.3.
Pazgen 3. Temnr 3.1.,
3.2.,3.3.
Pazgen 4. Temn1 4.1.,
4.2.,4.3.
Pazgen 5. Temnr 5.1.,
5.2.,5.3. N .
- YCTHBIW OMIpPOC;
Pasgen 6. Tema 6.1. 6or:
Pasnen 7. Temsr 7.1, OIICHKA KOHTPOJIBHBIX padoT;
72,73. -  HaO/roeHNe 3a XOI0M BBITIOJTHEHUS
IPaznen 8. Tema 8.1 1abOPaTOPHBIX PadoT;
OK 07 Pasmen 2. Tempr 2.1., [ OILIEHKA BBIIOJIHEHUS J1a0OPaTOPHBIX paboT;

4.2. KOHTPOJ'IbHO-I/I3MepI/ITeJIbHBIe MaTepuajJabl BRIKYAKOT:

KOHTpOJIL U OLCHKa PE3YyJIbTATOB OCBOCHHA TCMblI OCYIICCTBIIACTCA IMPCIIOAABATCICM B
MpouecCcC BbIIIOJIHCHUA O6y‘laI-OH_II/IMI/IC$I HHAUBUYAJIbHBIX SaHaHI/Iﬁ B BHJC BbIIIOJIHCHUA

KOHTPOJIbHBIX

pabor,

1a00paTOPHBIX

paboT, TpaKTHYECKHX  paldor,

TPCHUPOBOYHBIX ynpaxcHeHI/Iﬁ, YCTHOT'O OIIpoca.

Kounrpoabhas padora no reme «kKnunemaruka

1 Bapuaunr

BBIIIOJTHECHUA

1.Kakyro ckopocTh proOpeTaeT aBTOMOOMITL TipU pa3roHe ¢ yckopenueM 0,4 m/c? B Teuenue 10

CEKYH/I, €CJIM HadajabHas cKopocTh 10 m/c?

2. Msta OporieH BepTHKaILHO BBEPX cO cCKOopocThio 10M/c. Ha kakyro MakCUManbHYHO BBICOTY OH

HOTHUMETCS?

3. Ilpu paBHOMEpPHOM JBMIKEHUU Temiexoa 3a 4 ¢ mpoxoaut myTh 6 M. Kakoil myTe OH mpoiiner
P ABM)KEHUU C TOM K€ CKOPOCTBIO 3a 3 ¢?
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4.VpaBHEHWE JBWKCHHS Tela MMeeT BHA: X = 2+2t+t? . Onpenenure Xo; v, a. Haiiaure myTs,
NPOMICHHBI TEIOM 3a Bpems t=2c. 3amuiuire ypaBHEHHE CKOPOCTM W TIOCTpoiiTe rpaduk
3aBUCHMOCTH YCKOPEHHS OT BpeMeHH a(t).

5.0mpenenure Kakyr CKOPOCTh Pa3BMBAaeT MOTOLMKIMCT 3a 15C, JBHMTasCh M3 COCTOSHHS MOKOS C
yckopenuem 1,3m/c?.

6.Teno, nMmeroniee HaYaIBHYIO CKOpocTh 10 M/C, B Te€UEHNE IEPBBIX 5 CEKYH/ IBUTAETCS PABHO
YCKOPEHHO C YCKOPEHHEM 2 M/C?, CIIe/TyOIIHE ABE CEKYH/IbI OHO JBHTAETCsl PABHOMEPHO, a B
TEUEHHE CIIeTYIOUIUX TPEX CEKYH — PAaBHO 3aMeJUIEHHO ¢ yckopeHueM 3 M/c’. Kakoii u3
HIDKETIPUBEICHHBIX TPaQ)IKOB COOTBETCTBYET JAHHOMY JABHIKCHUIO?

Vi Mlc

10 1 |

Kpurepun onenkn

Kaxoe npaBUIbHO BBINOJIHEHHOE 33/1aHUE OIEHHMBaeTcs Tpemst Oammamu. Takum oOpaszom,
MaKCHMaJIbHOE KOJIMYECTBO NEPBUYHBIX OAJIOB, KOTOPOE MOXHO HOIYYUTH NPH BBINOJTHEHUN
KOHTPOJIBHOH paboTh — 18.

«2» - BemomnaeHo mene 70% 3amganusi, Habpano menee 12 6anios
«3» - Bemonneno70-80% 3amanwnsi, Habpano 12-13 6ammos

«4» - BemomnaeHo 80-90%3ananus, Habpano 14-15 6amnos

«5» - Bemomneno 6onee 90% 3ananus Habpano 16 6annoB u 6onee

Bonpocs! 1u1s1 TeKynero KOHTpoJs (YCTHBIHA ONpoc):

1.ITapannenbHOE COEIMHEHNE PE3UCTOPOB. PacyeT Cuiibl TOKAa M HANPSKEHUS B DJIEKTPUYECKUX LEIIsX.

2.3akoH coxpaHeHus 3apsaa. 3akoH KyioHa.

3.PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBH)KEHUE, 3aKOH PABHOYCKOPEHHOTO MPSMOJIMHEHNHOTO JBUKCHUSL.

4.3akon Oma s ywacTKa Lenud U 3aMKHyTod uenu. ComnpoTHBIEHHE KaK JJIEKTpUYecKas

XapakTepucTuka pezucropa. [loHaTHE 0 CBEPXIIPOBOAMMOCTH.

5.Mexanuueckue Koiae0aHus U UX XapaKTePUCTUKU.

6.Mexanuueckue BoHbI. [lonepeunsie npo1oabHbIe BOIHBI. CBOMCTBa MEXAHUYECKHUX BOJIH.

7.IlocnenoBarenbHOE COEIMHEHUE PE3UCTOPOB. PacueT Cuilbl TOKAa M HaNpsHKEHUS B DJIEKTPUUECKHUX
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HEmsX.
8.0OcnoBuble nmonoxxkenuss MKT u ux onsiTHOE 000cHOBaHKE. Macca U pa3Mepbl MOJIEKYII.

9.TemnoBoe neiictBue Toka. 3akoH J[xoynsa —Jlenua. KopoTkoe 3aMbikaHue.

10.0cHoBroe ypaBuenne MKT (6e3 BriBoga). YpaBHenue Kuameiipona- MenneneeBa. O0beIMHEHHBIN
ra3oBbIN 3aKOH.

11.N3omporeccel. ['a30BbIe 3aKOHBI.

12.I'padpuikyt Ta30BBIX 3aKOHOB.

13.MaruuTHOE TOJe Kak OcoObld Bua MaTepuu. [locTossHHBIE MarHWTHL. [ 'padudeckoe m300pakeHHe
noJiet MpsSIMOTO, KPYrOBOTO TOKA U COJICHOUIA.

14.I3MeHeHne BHYTPEHHEH YHEPTUH TeJla MPHU TETUIO0OMEHE U MTPH COBEPIICHUN MEXaHUIECKOU PaOOTHI.
15.9nexrpoMaruutHast MHAYKIUsA. OnbiTel Dapajes. 3aKOH 3JIEKTPOMarHuTHON MHYKIIUH.

16.11paBusno Jlenma. Ponb 31eKTpoOMarHuTHBIX MOJIEH B )KU3HU KUBOU IPUPOABI.

17.IlepBoe Hauano TepMoarHAMHUKH. HeoOpaTUMOCTh TETIOBBIX MPOIECCOB .

18.ITonsiTue da3zel Bemectsa. Mcnapenue u KoHaeHcanus. BiaxHocTs Bo3ayxa.

19.Mexanndeckoe HanpspkeHue. Buasl nedopmartuii. 3akon ['yka. [lnaBnenue u KpucTau3aims.
20.ITepenaua u pactpeneneHme MEKTPOIHEPTHH B SIKOHOMHUKE PD.

21.27eKTpOMarHuTHOE T0JI€ U €r0 PaclpOCTPAHEHNE B IPOCTPAHCTBE B BUJE 3JIEKTPOMArHUTHBIX BOJIH.
22.25eKTpOMarHuTHasi MpUpojia CBeTa. 3aKOHbI OTPAXKEHUS U TpesoMiieHus: cBeTa. [lomHoe oTpaxeHus
CBETa M €ro MpUMEHEHHUE.

23. luctiepcust ceera. Matepdepenmus , mudpakmus ceera JudpakiunonHas penieTka.

24 Ilpunuun uaepuuu. [punuun otHocuTenbHOCTH ["anuies. 3akonsl HeroToHA.

25.CBoOoiHOE TaieHus Tel. BiausHue yCcKOpeHHid Ha )KUBBIE OPTaHU3MBI.

26.KBanToBas runore3a Ilnanka. KBanToBas Teopus cBera. DHEprus U UMITYyJIbC (OTOHOB. JlaBieHue
CBeTa.

27.Camounaykuus. MHAYKTUBHOCTE. J. [[. C caMOMHIyKIIMU. DHEPTrys. MarHUTHOTO TOJIS.

28 .Buemmnuii  porodadpdexr. Ombrtel CromeroBa. 3akoHsl BHemHero (orodddexra.  YpaBHeHHe
OWHIITENWHA.

29.IlonsiTe O BTOPOM Haydajie TEPMOJMHAMUKY. [IpUHIINT 1eHCTBUS TETUIOBBIX MAIIIHH.

30.IToHsiTHE O KOPIYCKYJISPHO - BOJIHOBOM MPUPOJIE CBETA.

31.0mpiTeI Pe3epdopna. Monens atoma Pesepdopna, bopa. [Tocrynater bopa. M3mydenue u mornomeHus
SHepruu atoMoM. Jlazepsl 1 UX MpUMEHEHHE.

32.Pabora cunbl .Pabora cumsl Tpenus . Tspkectn. MOIIHOCTS .

33./IBmxeHue 3apsKeHHOW YacTUIlbl B MarHuTHOM mosie. Cuita Jlopenua.

34.CocraB aToMHBIX sifiep. M3otonsl. Snepubie cubl. [ledekt maccel. EctecTBeHHAs paaIuoaKTHBHOCTh
U €€ BU/JIBI.

35.PeakTuBHOE NBM>XEeHHE .PeakTHBHOE JBUYKEHUE B dKUBOU MIPUPOJIE.

36.Jlenenne TsoKeNbIX aTOMHBIX siep. Llemnas peakuus. Snepabie peaktopbl. ADC. [Ipobiemsl saepHOit
SHEPreTUKH. 3aluTa OT pagraliu.

37 S nepuas 6e3omacHocTh ADC. TepmosiiepHBIN CHHTE3 W YCIOBHUS €ro ocymectBieHus. [Ipobnema
TEPMOSIACPHOM DHEPIreTUKU. SIapa 3Be311 KaK €CTECTBEHHBIN TEPMOSICPHBIN PEAKTOp.

38.®usuka - Hayka o mpupojge. ba3oBeie ¢uznueckue BenWUYMHBL. Marepus, ee BUABI U (OPMBI
JIBU>KEHUS.

39.MaruuTHas uHAYKIusA .J{eicTBUe MarHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM. 3aKOH AMrepa.
40.BHYTpeHHSs SHEPrus U1€aIbHOTO ras3a.

41.IlpaBwia cMelieHns. 3aKOH PaJMOAaKTHBHOIO pacmnaja. buonornyeckoe AeicTBUE paglMOaKTUBHBIX
U3IIy4eHUH. SIepHbIe peakIuu.

42 MexaHU4ecKoe IBUKEHHE . XapaKTePUCTUKA MEXaHUYECKOTO IBHKEHUSI.

43.Mexanuyeckasi paboTa ¥ MOIIIHOCTh OPTaHU3Ma YeJIOBEKa.
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44 1ToCTOSTHHBIN 3JEKTPUUYECKUM TOK W ero xapaktepucTtuku. DJIC, BHEIMIHUN W BHYTPEHHUN yYacCTKHU

LEMU ,HAPsDKEHUS Ha TUX y4acTKaXx LETH.

45.9nekTpudeckoe mojie. HanpsokerHocTs. ['padudeckoe n3o0paxkeHue 2JIEKTPUISCKUX MTOJIEH .

46.3axoH BcemupHoro TsaroreHus. Hesecomocts. OcoOEHHOCTH MTOBEACHUS YETIOBEKa IpU MEperpy3Kax
1 HEBECOMOCTH.

47.9nekTpoeMKocTh mpoBoaHuka. KonpeHcatopsl. EMKOCTH IIOCKOTO KOHAEHCATOpa. ODHEPrus

3JIEKTPUYECKOTO MOJIA.

48.I1onHas MexaHWYeCcKask YHEPrUU. 3aKOH COXPAHEHHSI MEXaHUYECKON DHEPTHHU.

49 Imnynbe cuiibl. UMmynibe Tenna. 3aMKHyTas CUcTeMa. 3aKOH COXPaHEHUsI UMITyJIbCa

50.ITorenuuan. Hanpsbxenue. [IpoBoJHUKY U IUAIEKTPUKH B SJIEKTPUUECKOM IOJIE.

KpnTepml OILICHKH YCTHBIX OTBE€TOB CTYACHTOB

Ouenka «5» cTaBUTCS, €CIIU CTYJEHT: 1) IOJHO U apryMEHTHPOBAHO OTBEYAET 10 COJAEP>KAHUIO 3a/1aHus; 2)
oOHapy»XMBaeT MOHMMAaHHE MaTepuana, MOXeT OOOCHOBAaTh CBOU CYXKACHHS, TMPUMEHUTh 3HAHHUS Ha
NPAaKTHKE, MPUBECTH HEOOXOJUMBbIE NpPUMEpPhl HE TOJBKO MO Y4YEOHHMKY, HO M CaMOCTOSTEIbHO
COCTaBIIEHHBIE; 3) U3NaraeT MaTepua Moclie0BaTeIbHO U IPABHIBHO.

OHeHKa «“4» CTaBUTCA, €CJIM CTYACHT OAaCT OTBCT, YHOBHeTBOPSIIOIIIHI)'I TEM XKEC Tpe60BaHI/I$IM, yTO U HJIA
OIICHKH «5», HO AOMyCKaeT 1-2 omuOKH, KOTOPHIE CaM e HCIPABISIET.

OHeHKa «3I» CTaBUTCA, €CJIU CTYACHT 06Hap}I)KI/IBaeT 3HAaHWE U MOHUMAaHUE OCHOBHLIX ITOJIOKECHUI JAHHOT'O
3amanus, HO: 1) W3naraeT Marepual HEMOJHO U JIOMyCKaeT HETOYHOCTH B OIpENeJICHUH MOHITHH WIH
dbopMyTUpOBKE TIpaBWiI; 2) HE yMEET AOCTATOYHO TIYOOKO W JI0Ka3aTEIhHO OOOCHOBATH CBOM CYXICHUS U
MPUBECTU CBOM MPUMEPBHI; 3) U3JaraeT MaTepual HEeMmocIeA0BaTeIbHO U I0MYCKAaeT OIUOKH.

Onenka «2» CTaBUTCS, €CITU CTYJCHT OOHAapYyXXHBAaeT HE3HAHHWE OTBETAa HAa COOTBETCTBYIOIIEE 3allaHHE,
JOIYCKaeT OMMUOKU B (OPMYITUPOBKE ONMPEAETCHUI M MPaBHII, UCKAXKAIONINE MX CMBICI, OECTIOPSIIOYHO U
HEYBEpEeHHO wu3jaraer Mmartepuai. OmeHKa «2» OTMedYaeT Takue HEJAOCTaTKH B TIOATOTOBKE CTY/EHTA,
KOTOPBIE SBISIOTCS CEPhE3HBIM MPETSTCTBUEM K YCTICIIHOMY OBJIAJICHUIO TOCTIEAYIONIIM MaTePHAIIOM.

Kpumepuu ouenxku nadopamopuvix pabom

IToka3zaTeJsn Onenka
OLIEHKH
Odopminena nabopaTopHas paboTa 1 MOIYUYEH JOIMYCK

n/n

CoOpana cxema 3KCIepUMEHTAIBHON YCTaHOBKH.
Cnenanbl He 00XOIUMBIC H3MEPEHUS

3a4TCHO

ITpoBeneHbl HEOOXOIUMBIE PACUEThI
OdopmiieH oTueT o 1abopaTopHOi paboTe
Ycnennas 3ammra paboTsl

He odopmiiena tabopaTopHas pabota HO MOTydeH He 3aureno
JIOMYCK.

He coOpana cxema 3KcriepuMEHTATbHON YCTAaHOBKH.

A S e

He caenanbl He0OX01UMbIE H3MEPEHHUS
He mpoBeieHbl HEOOXO MBI PACUETHI
He odopmiten otuet o tabopaTopHoii pabote

o vk wN

HeyOenutenpHas 3anmra paboTsl
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Bonpocwl 0113 donycka k 8binonneruro 1a60pamopHsix pabom
1. llens paGoTHI.

Kakoe siBnenue nzyudaercs B padore.

Kakwue 3akoHbl n3ydarorcs B padoTe.

Kakue ¢puznueckre BEIMUUHBI ONPEACISIOTCA B paboTe.

BriBog paboueit popmMybl.

[Topsimox BeIONHEHUS paldoOT.

Meroavka IpoBeIeHNs U3MEPEHUN.

Omnwucanue SKCIIEPUMEHTATIHFHON YCTAaHOBKH.

o NN KN Wi

Bonpocwt ona 3auwyumur rabopamophuix pabom
Jlist 3amuThl 1a00paTOPHBIX PaboT HEOOXOAUMO:

a) B TETpaJy JyIsl TaOOPaTOPHBIX padOT BHIMOIHUTE 00PaOOTKY pe3yIbTaTOB
U3MEPEHHI B COOTBETCTBUU C 33JaHUEM.

0)MOAr0TOBUTHOTBETHIHABOITPOCHIISICAMOKOHTPOJIS,COOTBETCTBYIOIIIMEBOIIPOCAM TIO
HCCIIETOBAaHHBIM B JTa00OpaTOPHOU paboTe SIBICHUIM

50.ITorenuman. Hanpsxenue. [IpoBoJHUKY U IUAIEKTPUKH B 3JIEKTPUUECKOM TOJIE.

KpnTepml OILICHKH YCTHBIX OTBE€TOB CTYACHTOB

Ouenka «5» cTaBUTCS, €CJIM CTYJEHT: 1) MOJIHO U apryMEHTUPOBAHO OTBEYAET IO COACPKAHUIO 3aJaHHUS; 2)
oOHapy»XMBaeT TOHMMaHWE MaTepuaia, MOXET OOOCHOBAaTh CBOM CYXXICHHS, MPUMEHUTh 3HAHUSA Ha
NPAaKTHKE, NPUBECTH HEOOXOAMMBIE MpPUMEpPhl HE TOJBKO IO Y4YeOHHKY, HO U CAMOCTOSATEIbHO
COCTaBIIEHHBIE; 3) U3NaraeT MaTepua Moclie0BaTeIbHO U IPABHIBHO.

OHeHKa «“4» CTaBUTC, €CJIU CTYACHT Oa€T OTBET, YJIOBJIeTBOPSIIOIIII/Iﬁ TEM XKCE Tpe60BaHI/I$[M, qTO U I
OILICHKH «5», HO AOMyCKaeT 1-2 omuOKH, KOTOPHIE CaM e HCIPABISIET.

OHeHKa «3I» CTaBUTCs, €CJIIU CTYACHT O6Hapy)KI/IBaeT 3HAaHHUE U ITOHNUMaHHUE OCHOBHEIX ITOJIOKCHUHN JAHHOT'O
3amanHus, HO: 1) m3maraeT marepuall HEMOJIHO W JOMYCKAaeT HETOYHOCTH B ONPENEICHUU MOHSATHUN WU
bopMyTUPOBKE TIPABWIT, 2) HE YMEET JTOCTATOYHO TITyOOKO M JI0Ka3aTeIhbHO 0OOCHOBATH CBOW CYXKIEHUS U
MPUBECTU CBOM MPUMEPBHI; 3) U3JIaraeT MaTepual HEeMmocIeA0BaTeIbHO U IOMYCKAeT OIHUOKH.

Omnenka «2» CTaBUTCA, €CIIM CTYJCHT OOHapy)XKMBaeT HE3HaHHWE OTBETa HAa COOTBETCTBYIOIIEE 3a/JaHUE,
JOTYCKaeT OMUOKU B (hOPMYJIHUPOBKE OMPEACNEHUIN U MPaBUI, UCKAKAIOIIUE UX CMBICI, OECIOPAI0UYHO U
HEyBEepeHHO wu3imaraer marepuan. OmeHka «2» OTMeYaeT TaKhe HEJOCTaTKH B IIOATOTOBKE CTY/CHTA,
KOTOpBIE SBISIOTCS CEPHE3HBIM MPEMSITCTBUEM K YCTICIIHOMY OBJIAJICHUIO TIOCTIEAYIONIIM MaTePHAIIOM.

Kpumepuu ouenku nabopamopnvix paoom

Ne
/o
1

IHoka3aresanb
OlIEeHKH
Odopmiena naboparopHasi paboTa ¥ MOJTyUYEH JOIMYyCK

OneHka

7

8. CoOpana cxeMa 3KCIIepUMEHTAIbHON YCTaHOBKH.
3a4TCHO

9

CraenaHbl HEOOXOJMMbIE U3MEPEHUS
. [IpoBenieHbI HEOOXOIUMBIE PacUeThI
. Odopmien otuet o 1abopaTopHOU padboTe

. YcrneniHas 3ammura padoThl
He odopmiiena nabopaTopHas paboTta, HO MOJYYeH

HEC3a4YTCHO
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JIOITyCK.

8. He cobpana cxema 3KCIIepUMEHTAIbHON YCTaHOBKH.
9. He caenanbl He0OX0IUMBbIE U3MEPEHUS

10. He mpoBeieHbl HEOOXOAUMBIE PACUETHI

11. He odopmien otyeT o 1abopaTopHOit paboTe

12. He ybenuTtenbHas 3aniuTa paboThl

Bonpocwt onsa donycka k evinonnenuro 1abopamopuulx pabom
9. llenb paboTHLI.
10. Kakoe siBIeHHE U3ydaeTcs B pabore.
11. Kakue 3aK0HbI U3y4aloTcs B paboTe.
12. Kakue ¢puznueckue BETMYUHBI OTPEEISIOTCS B padoTe.
13. BeiBog paboueii popmybl.
14. TlopsiioK BBIIOTHEHUS PAOOT.
15. Metoauka npoBeIEHUSI U3MEPEHUM.
16. Onncanue 3KCIepUMEHTAIbHON YCTaHOBKH.

Bonpocwi ona 3awumul 1abopamopmvix pabom
Jst 3anuThl 1a00paTOPHBIX pabOT HEOOXOIUMO:

a) B TeTpajau JJs 1abopaTOPHBIX pabOT BBINOJIHUTH 00pabOTKY pe3ysIbTaToB
U3MEpeHuil B COOTBETCTBHUH C 3aJIaHHUEM.

6) OATOTOBUTH OTBCTHI HAa BOIIPOCHI JIA CAMOKOHTPOJIA, COOTBCTCTBYIOIIUC BOIIPOCAM I10
WCCJICIOBAaHHBIM B JIA0OPAaTOPHOU paboOTe SIBICHUSIM

J1st MpoOMeKyTOYHOM aTTeCTALMHU:

3agaya Nel. B OJHOpPOJHOM 3JIEKTPUYECKOM TMOJI€, CHUJIOBBIE JMHUU KOTOPOIO BEPTUKAIBHBI,
HaXOJUTCs 3apsDKEHHas Karejbka Macia. 3apsia Kanenbku paseH 4,9 - 10-13 Kui. Ilpu nHanpsbxkenHOCTH
nosist 2 - 105 B/M kanenbka HEMOABM)KHO BUCHT B Bo3ayxe. OnpenenuTs Maccy KareabKH.

3apaya Ne2. Kocmuueckuii anmapar maccoid 200 kr coBepuiaeT MEMJIEHHBIH CIIyCK B IIJIOTHBIX
ciosix atMocheprl HeKOTOpo# miaHeTsl. [Ipu 3ToM Ha Hero JeHCTBYeT MOCTOSIHHASI CHJIa CONTPOTUBIICHUS
600 H. Onpenenuth mnpupalieHue TEMIIEpPATypbl CIIyCKaeMOIro ammnapara Ha KWIOMETpE IIyTH, €Cld
yIeNbHas TETIOEMKOCTh MaTtepuaia anmapara 750 Jx/kr - °C. HarpeBanuem atmocdepsl IpeHeOpeyb.

3agaya Ne3. Ilo ropu3oHTaIbHO PACIONOKEHHOMY IPOBOAHUKY AnuHON 20 ¢M 1 Maccolt 5 T Teuer
Tok 10 A. Omnpenenuts UHIYKIUIO MAarHUTHOTO IIOJIsl, B KOTOPOE HAJI0 IMOMECTUTH MPOBOJHUK, YTOOBI
CWJIa TSDKECTH ypaBHOBECWIIA CUITy AMIepa.

3agauya Ned. CriopTcMeH OCKHUT CO CKOpOCThIO 10 M/C meprneHauKyIsIpHO OCH TeleKaMmepbl Ha
paccrossuun 20 M oT Hee. PacctosHme oT 0OBEKTHMBa Kamepbl 10 (OTONMPUEMHHKA, HAa KOTOPOM
dbopmupyercs wu3obpaxenue, paBHO 25 cMm. OnpenenuTb CKOPOCTh IEepeMENIeHus H300paKeHus
CIOpTCMEHA 0 (POTONPUEMHHUKY.

3agaya NeS. B ogHOpOAHOM 3JIEKTPOCTATHUECKOM IOJIE C HampsbkeHHOCThio 105 B/M nBmkercs
BJI0JIb CWJIOBBIX JIMHUM MOJs 3apsbkeHHas yacTuua c 3apsgom 2 - 10-5 Kn. Ha ckosnbko Bo3spacrer
UMITYJIbC YacTHIlel 3a 0,5 ¢ monera?

3agaya Ne6. MomHocTs aBuratens asromoOwnst 69 kBr. Ompenenuth pacxon OeH3uHa
execexkyHaHo, ecau KITJ[ auratens 25%. Y aenbHas temiota cropanust oensuna 46 - 106 JHx/kr.

3amaua Ne7. Meteop Bietaer B arMocdepy 3eMiIM U HarpeBaercs, IJIABUTCA, a 3aT€M IOJIHOCTHIO

31




s ®EOEPAJIBHOE TOCYJAPCTBEHHOE BIOJI)KETHOE OBPA3OBATE/TbHOE CMK
bai _ VUPEXXIEHVE BBICIIIETO OBPA3OBAHISI PTYTUC
‘%@ «POCCUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA U CEPBUCA»
PFYTUC Aucm 32

ucnapserca. OnpeneinuTb MUHUMAaJIbHYIO CKOPOCTb, KOTOPO MeTeop 00JalaeT B KUAKOM COCTOSHHUU.
VYaenbHas TETIOTa MapooOpa30BaHUs BEIIECTBA, U3 KOTOPOTO COCTOUT MeTeop, 7,2 KJK/Kr.

3apaua Ne8. JKenesnsiii MosioT Maccoit 12 kr Bo Bpemst paboThl B TeueHue 1,5 muH Harpencs Ha 20
°C. B Temio npespatuiiocs 40% Bcelt sHEprur Moaora. OnpeaenuTb MOIHOCTb, Pa3BUBAEMYIO IIPU ATOM.
VY nenbHas TEIUIOEMKOCTH keme3a paBHa 460 JIx/kr - °C.

3agaua Ne9. [IpotoH, umerommii 3apsn 1,6 - 10—19 Ku, Bnetaer B 01HOPOAHOE 3JIEKTPOCTATUUECKOE
noste. [Tox meiicTBueM 1o OH ABMXKETCS ¢ yeckoperuneM 8 - 1010 m/c2 . Macca nporoHna pasHa 1,67 - 10—
27 kr. OnpeaenuTb BeJIMUYUHY HAPSHKEHHOCTH 3JEKTPUUYECKOTO TOJIA.

3agaya Nel(. Onpenenuth KOA(HUIMEHT IOJE3HOTO ICUCTBHUS JBHTaTessl, KOTOPHIA pa3BHBAET
MomHOCTh 84 kBT u pacxoayer 3a 1 4 paboTel 18 Kr AM3ENBHOTO TOIUIMBA, TETUIOTA CTOPAHUSI KOTOPOTO
42 - 106 JIx/kr.

JIJIH TEKYLIETro KOHTPOJIsA

Ouenk | @opma KOHTPOJIA Kpurepuu oueHuBanust Ioka3zaresin OLleHNBAHUA
a
«5» YCTHBIN OTBET MOJIHOTa M TIPABWIBHOCTB | 1) MOJTHO M apryMEHTHPOBAHO
OTBETA, CTENEHb | OTBEYAET IO COJEP)KAHUIO
OCO3HAaHHOCTH, TIOHUMAaHUs | 3aJaHusi; 2) OOHapyXKHBaET
U3y4EHHOTO  MaTepuana, | HIOHUMaHue MaTepuana,
yMEHHe 0OHapy>XMBaTh | MOXKET  OOOCHOBaTh  CBOM
3aBHCHUMOCTh MEXNY | CYXKICHUS, NPUMEHUTD
¢buznueckuMu 3HaHUs Ha MPaKTHKE,
BEeITMYMHAMHU,  OOBSCHATH | IPUBECTU HE0OXO0IUMBIC
MOJTy4YeHHbIE pe3yJbTaThl U | IPUMEPHl HE TOJIBKO  TIO
JIeNaTh BBIBOJIBI, YBEPCHHOE | YUCOHHUKY, HO u
MOJIb30BaHNEe (PU3MUECKON | CAMOCTOSITENEHO
TEPMUHOJIOTUEN U | COCTaBJE€HHbIE; 3) u3Jaraer
CUMBOJIMKON, YETKOCTh U | MaTepHall MOCJIeI0BaTeIbHO U
IPaMOTHOCTh peuu MPABIIILHO.

«4» YCTHBIN OTBET MOJIHOTA W TPABUIBHOCTH | €CIM  CTYJIEHT JaeT OTBET,
OTBETA, CTENEHb | YJIOBJIETBOPSIONIUNA TEM XKe
OCO3HAHHOCTH, TMOHUMAHUS | TpEOOBAHUAM, UYTO W IS
U3y4EHHOTO  MaTepuala, | OLEHKHU «5», HO JIOMycKaeT 1-

yMEHHUE OOHapy>KUBaTh | 2 OIMIMOKH, KOTOpPBHIE CaM JKe
3aBUCHMOCTh MEXJy | HCTIpaBJISIET.

(bu3UIecCKUMU

BEITMYMHAMHU,  OOBSCHATH

IIOJIy4YE€HHBIE PE3yJIbTaThl U
JIeJIaTh BBIBOJBI, YBEPECHHOE
M0JIb30BaHNE  (PU3NYECKOM
TEPMUHOJIOTHUEN u
CUMBOJIMKOM, YETKOCTb U
I'PaMOTHOCTb P4

«3» YCTHBIN OTBET MOJIHOTA M IPaBUIBHOCTH | 1) U3Jj1araer MaTepuan
OTBETAa, CTEIIEHb | HEIIOJIHO U JIOITyCKaeT
OCO3HAHHOCTH, IOHUMMAaHMs | HETOYHOCTH B ONPEACICHUU
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HU3YYCHHOI'O MaTtcpuraia,

yMEHUue oOHapyXUBaTh
3aBUCUMOCTh MEXTY
buznuecKuMu

BEIIMYMHAMHU,  OOBICHATH
MOJIyYEHHBIE PE3YJIbTAThl U
JIeN1aTh BbIBO/IbI, YBEPEHHOE
MOJIb30BaHNUE  (DU3UIECKOMN
TEPMUHOJIOTHUEH u
CHUMBOJIMKOM, YETKOCTh H
rPaMOTHOCTh PEYH

HOHATUH WK (HOPMYITHUPOBKE
TIPABUIL;

2) HEe yMeeT JOCTaTOYHO
DIyOOKO ¥ JIOKa3aTelbHO
000OCHOBATh CBOM CYXJICHUS U
IIPUBECTHU CBOU IIPUMEPBIL;

3) u3jaraer MaTepHai
HETIOCJIeI0BATENILHO "
JIOITyCKaeT ONIMOKH.

«2»

YCTHBIN OTBET

MMOJIHOTAa MW TMPaBUIBHOCTH
OTB€TAa, CTCIICHDb
OCO3HAaHHOCTH, INOHUMAaHHUA
HU3YYCHHOI'O Marepuaia,

yMEHUue oOHapyXUBaTh
3aBUCUMOCTh MEXTY
bu3YecKuMU

BEJIMYUHAMHU,  OOBSICHATH
MOJTyYEHHBIE PE3yJIbTAThl U
JIeNaTh BbIBO/IbI, yBEPEHHOE
M0JIb30BaHuE  (pU3MUEcKon
TEPMUHOJIOTUEN u
CHUMBOJMKOM, YETKOCTh H
IPaMOTHOCTh peUYn

€CJIU CTYJIEHT OOHapy>KMBaeT

HE3HaHUE OTBeETa Ha
COOTBETCTBYIOIIEE  3aJ[aHME,
JIOTyCKaeT OLINOKHU B

(bopMyITUPOBKE OIpPEACICHHM
U TpaBWI, HUCKAXKAIOLIHE HX
CMBICT, OecrnopsouyHO U

HEYBEPEHHO u3jaraer
matepuan.  OneHka  «2»
OTMEYaeT TaKhe HEJOCTaTKH B
IIOATOTOBKE CTyACHTa,
KOTOpbIE SBIISIOTCS
CCPBC3HBIM IPCHOATCTBUEM K
yCIIEUTHOMY OBJIa/ICHUIO

MOCJICAYIOIUM MAaTCPpHATIOM

JJ1s1 IpOMEeKyTOYHOM aTTecTaluu

Ounenk | ®opmMa KOHTPOJIS Kpurepun ouennBanus IToka3aTe/u OneHUBAHUSA

a

«5» 3a1a4da IIOJIHOTa M TIPABWIBHOCTH | OTBET IIOJIHBIA U MPAaBWIbHBIN
OTBETA, CTCNIEHb | HA OCHOBAaHUU HW3YYECHHBIX
OCO3HAaHHOCTH, IIOHMMAaHUs | TEOPUI; MaTEpHUaAIl U3JI0KEH B
U3Y4EHHOTO  MaTepuala, | ONPENEIEHHOW  JIOTMYECKON
yMeHue 00OHapy>KUBaTh | MOCIIEIOBATEIBHOCTH,
3aBHCHUMOCTh MEXIy | YBEpEHHOE II0JIb30BAHNE
¢buznuecKkuMu ¢u3MUeCcKoil TePMHHOJIOTHEH
BEIMYMHAMH,  OOBACHATH | U CHUMBOJINKOH, OTBET
IIOJIyYEHHBIE PE3YJIBTATHl U | CAMOCTOSTEIIbHBIN.
JeJIaTh  BBIBOZBI, pEIATh
buznueckue 3a/1auu,
YBEPEHHOE  IOJIb30BAHHE
buznueckoit
TEPMHUHOJIOTHEN U
CHUMBOJIMKOM, YETKOCTh H
I'PaMOTHOCTb PE€YHU

«“» 3a/1a4a IIOJIHOTa M TPABHWIBHOCTH OTBET IIOJIHBIN u
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OTBETA, CTEIEHb | IPAaBWIBHBI Ha OCHOBaHWUU
OCO3HAHHOCTH, TOHUMAaHUS | U3yUYEHHBIX TEOpuil;
U3y4EHHOTO  MaTepuala, | MaTepuall U3JI0KEH B
yMEHUue OoOHapy»XUBaTh | ONPENEICHHON  JIOTrMYECKON
3aBHCHUMOCTh MEXJy | IOCJIEI0BAaTEIbHOCTH,
¢busnveckuMu YBEPEHHOE I0JIb30BAHUE

BEIMYMHAMH,  OOBICHATH
IIOJIyYEHHBIE PE3YJIBTATHl U

JeNaTh BBIBOJBI, PpEIIaTh
busnueckue 3a/1auu,
YBEpEHHOE  TOJIb30BAHUE
busnueckoi

TEPMUHOJIOTHEH u

CHUMBOJIMKOM, YETKOCTh H
rPaMOTHOCTh PEYH

(bU3HYECKOW TEPMHUHOJIOTHEH
M CUMBOJIMKOM, TP 3TOM

JOTTYIIEHbI JIBe-TpHU
HECYIIECTBEHHBIE  OIIMOKH,
UCTIpaBIICHHbIC ()

TpeOOBAHUIO MTPETIOIaBaATEIIS

«3» 3a1a4da IIOJIHOTa W TPABWIBHOCTH | OTBET IIOJIHBIM, HE COBCEM
OTBETA, CTEIIEHb | YBEPEHHOE [I0JIb30BaHUE
OCO3HAHHOCTH, TMOHUMAaHUS | PU3NYECKON TEPMUHOJIOTHEN
U3Y4YEHHOTO Marepuana, | i CUMBOJIHUKOH, IIpU 3TOM
yMEHUue oOHapyXHuBaTh | IOMyLICHA CyIlIECTBEHHAs
3aBUCUMOCTh MEXIy | OIMOKa, WJIM  HEIMOJHBIH,
¢buznyeckuMu HECBS3HBIN OTBET
BEIMYMHAMHU,  OOBSCHATH
ITOJIyYEHHBIE PE3YJIBTATHl U
JieNaTh BBIBOJBI, pEIIAThH
¢buznueckue 3a/1a4u,
YBEPEHHOE  II0JIb30BAHUE
buznaeckoit
TEPMUHOJIOTUEN u
CHUMBOJMKOM, YETKOCTh H
IPaMOTHOCTb pe4Yu

«2» 3a/1a4a MOJIHOTA M TPaBUJIBHOCTH | IPU  OTBETE  OOHAPYXEHO

OTBETAa, CTENEeHb
OCO3HAHHOCTH, MOHUMAaHHUS
M3yYEeHHOTO  MaTepuaa,
yMEHUue oOHapyXUBaTh
3aBUCUMOCTh MEXTY
bu3mIecCKuMU

BEIIMYMHAMHU,  OOBSICHATH
MOJYYECHHBIE PE3YJIbTAThl U
JienaTh BBIBOJBI, pEIIATh
buznaeckue 3a7a4H,
YBEPEHHOE  MOJIb30BAHUE
¢buznueckoit
TEPMUHOJIOTUEN u
CHUMBOJMKOM, YETKOCTh H
rPaMOTHOCTb PEYH

HEMMOHUMAaHue y4aIuMes
OCHOBHOTO coJiepKaHus
yueOHoro, HEYBEPEHHOE
MOJIb30BaHUE buzngecKoi
TEPMUHOJIOTHEN u
CHMBOJIMKOH Marepuana,

JOMYIIEHbl  CYLIECTBEHHBIE
OLIMOKHU, KOTOpBIE yyalluics
HE CMOI HCIPaBUTh IIpU
HaBOJAIINX BOIIPOCax
IIPEIO1aBaTelIs
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5.YCJIOBUSA PEAJIMBALIUUA ITPOT'PAMMBI JTUCHIUTIJIMHBI
5.1. [Ins peanu3zanuu nporpaMMbl Y4eOHON NUCHUIUIMHBI TOJKHBI OBITH MPETyCMOTPEHBI

clIeayromue CricuuaaibHbIC TOMCIICHUWA:

O6opynoBaHue yueOHOT0 KaOMHETa!

Hudposas madoparopust o GU3NKE IS YIUTES;

[Hudposas nabopaTopus 1Mo huU3MKe sl YYSHUKA,

Becrsl TexHu4eckue ¢ pa3HOBECAMUY;

KomrmiekT uist 1a00paTOpHOTO MPAaKTHKyMa 110 ONTHKE,

KommuiexT a5t 1abopaTOPHOTO MPaKTHKyMa 0 MEXaHHKE,

6. Komruiekr s J1abOpaTopHOrO TpPaKTUKymMa IO MOJEKYJISpHOW (u3uke u

M

TECPMOANHAMUHKH

7. KommiekT 1t 1abopaToOpHOro MPaKTHUKyMa IO 3JEKTPUUECTBY (C TEHEPaTOpPOM);
8. Kommuiekr i wu3y4deHHs BO30OHOBIISIEMBIX MCTOYHUKOB OJHEPTUU (COIHEYHOM,

BETPOBOM PHEPTUU, OMO-, MEXaHHUUECKON 1 TEPMOIIEKTPUUECKON SHEPTEeTHKN);

9. Awmmepmetp 1ab0paTOPHBIif;

10. BonbT™meTp mabopaTopHBIii;

11. Komopumetp ¢ HabopoM KaJOPHUMETPUUYECKUX TEI;

12. TepmomeTp 1a00paTOPHBIN;

13. KomruiekT ajis W3y4dyeHHUs OCHOB MEXaHUKHU, ITHEBMATUKA W BO300HOBISIEMBIX

HCTOYHHUKOB OHCPI'UH,

14. bBapomeTtp-aHepou/;

15. biok nuTaHus peryJinupyemMblid;

16. Be6-kamepa Ha MOJABUKHOM ILTATHUBE;

17. Buneokamepa i pabOThI C ONTHYECKUMH IPUOOPaMH;

18. I'enepatop 3ByKOBOI;

19. T'urpometp (ICUXpOMETP);

20. I'py3 HaOoOpHBI;

21. JlunaMOMETp IEMOHCTPAIIMOHHBIN;

22. KOMIUIEKT OCY/IbI IEMOHCTPAIMOHHON € IPUHAJIC)KHOCTSIMU;
23. MaHOMETp KUJIKOCTHON AEMOHCTPAIlUOHHBIN;

24. MeTp neMOHCTPALIMOHHBIN;

25. MUKpPOCKOI JEMOHCTPALIMOHHBIH;

26. Hacoc BakyymHbIi1 KoMoBCKOTO;

27. CTOnuK O IbEMHBIN;

28. lllTaTuB AEMOHCTPALMOHHBIN (HPU3NIECKHIA;

29. DNIEeKTPOIUINTKA;

30. Habop 1eMOHCTPAIIMOHHBIN 110 MEXaHUIECKUM SIBIICHUSIM;
31. Habop neMOHCTpaIMOHHBIH 110 IMHAMUKE BpalllaTeIbHOTO JBUKCHHUS,
32. Habop 1eMOHCTPAIIMOHHBIN 110 MEXaHUYECKIM KOJICOAHUSIM;
33. HaGop meMoHCTpaIlmOHHBIN BOJTHOBBIX SIBJICHU;

34. Begepko Apxumena;

35. Mastauk Maxkcsenna;

36. Habop Ten paBHOTO 00bEeMa;

37. HabGop Ten paBHOM MacChI;

38. [Tpubop 11 JeMOHCTpaIUK aTMOC(EPHOTO JTaBICHHS;

39. Ilpu3ma, HaKJIOHSIOLIASACS C OTBECOM;

40. Ppruar 1eMOHCTpaIIMOHHBIH;
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41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

. Cocynpl coobiaronuecs;

. CTakaH OTIMBHOM J€MOHCTPAIOHHBIIH;
. TpyOkxa HeroTOHa,

. [Tap ITackass;

. HaGop nemMoHCTpalMoHHBIN MO0 MOJIEKYISIPHON (PU3HKE U TETUIOBBIM SBJICHUSIM;

. Habop neMoHCTpalMOHHBII 10 Ta30BBIM 3aKOHAM;

. HaGop kanumispos;

. TpyOka myist IeMOHCTpaIi KOHBEKITUH B KUIKOCTH;
. LIUnuHApHI CBUHIIOBBIE CO CTPYTOM;

. lTap ¢ koJybIIOM;

. BBICOKOBOJIBTHBIN UCTOYHUK;

. T'eneparop Ban-ne-I'paacda;

. Jlo3umerp;

. KamepToHbl Ha pe30HAHCHBIX SAIIMKAX;

. Kommrext HpI/I60p0B n HpHHaHHCX(HOCTeﬁ JIIA ACMOHCTpaIu

AJIEKTPOMATrHUTHBIX BOJIH;
56. KommuiekT npubOpoB il U3yUYeHHs IPUHIUIIOB paHONpUeMa U paauornepe1ayu;

57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
71
78
79
80
81
82
83
84
85
86

. Kommnekr nmpoBo1oB;

. Maraut myroo0pasHblii;

. MarHur nojaocoBoi AEMOHCTPALMOHHBIN;

. Mamuna snextpodopnas;

. MasiTHUK 2J1€KTPOCTATUYECKU;

. HabGop mo u3yueHnto MarHuTHOTO OIS 3eMIIH;

. HaGop nemMoHCTpanioHHBIH 10 MATHUTHOMY TIOJTIO KOJIBLIEBBIX TOKOB;
. HaGop neMoHCTpalMoOHHBIIH MO MOJTYIPOBOAHHUKAM;

. HabGop nemMoHCTpanioHHBIH M0 TOCTOSHHOMY TOKY;

. HaGop neMoHCTpallMOHHBIN MO 3JEKTPUYECKOMY TOKY B BaKyyME;
. HabGop neMoHCTpanimoHHBIH 1O 3JIEKTPOINHAMHUKE;

. HabGop 1uist neMoHcTpalyi MarHUTHBIX MOJIEH;

. HaGop mis nemoHCTpanuu >MeKTpUIeCKHUX MOJIeH;

. Tparcdopmarop y4eOHBIH;

. ITamouka cTeKIsIHHA;

. Ilamouka s60HUTOBAS;

. IIpubop Jlenna;

. CTpenku MarHUTHbIE HA MITaTUBAX;

. CynTaH 31eKTpOCTaTHYECKUH;

. IITaTuBBI U30IHUPYIOIIKE;

. DIIeKTpOMarHuT pa30OopHBIii;

. HaGop nemMoHCTpalMoOHHBIN O TEOMETPUUECKOH ONTHKE;

. HaGop nemoHCTpaioHHbIH 110 BOJTHOBOM ONTHKE;

. CIIeKTpOCKOIT IBYXTPYOHBI;

. HaGop criektpanbHBIX TpyOOK C HCTOYHHKOM HHUTaHUS;

. YcraHoBka i u3ydeHus ¢potodrddexra;

. HabGop nemoHcTpanuonHslit mo moctossHHOM [nanka;

. Kommnekt HarnsgHpix mocoOuit As1si HOCTOSIHHOTO MCTIONIB30BAHUS;
. Kommuiexkt nmoptpeToB amnst ohopmiienus: kabunera;

. Kommiekt neMoHCTpallMOHHBIX Y4eOHBIX TaOIuUII.

CBOHCTB
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[Tpu Hanmumu HEOOXOAUMOTO 00OpPYIOBAHUS 3aHATHS MO (PU3UKE B HEKOTOPHIX CIydasix
MOTYT TIPOBOAWTHCS B UMEIOMIMXCSA B 00pa30BaTeNbHONW OpTaHU3AlUA MACTEPCKUX HIU
1abopaTopHUsX.

6.UndopmanmonHoe obecredeHue peaau3anun NPporpamMmmbl

Jns peanmzanuy TporpaMMbl  OMOIHOTEUHBIH (OHJ 00pa3oBaTEIbHON OpraHU3aIUU
YKOMIUICKTOBAH II€YaTHBIMH W/WJIM DJIEKTPOHHBIE 00pa3oBaTeNbHblE M HH(MOPMALMOHHEIE
pecypchl, peKOMEHIOBaHHBIE Ul HCIIONB30BaHMA B 00pa30BaTENbHOM TpOIECCEe, HE CTapiie
ISITH JIET C MOMEHTA U3AaHUsL.

6.1. OcHoBHBIE NEYATHLIC H3TAHUSA

1. Tpopumoa T.M. Kpatkuit xypc ¢usuku c¢ npumepamu pemienus 3agad (CIIO),
Yyebnoe mocobue, 288ctp., KnoPyc, 2024, https://book.ru/books/954035

2. Kysuenop C. U., ®dusumka: Mexanuka. MexaHudeckue KoJeOAaHUS ¥ BOJHEIL
MonekynspHas ¢usuka. Tepmoaunamuka: Yueonoe nmocooue / C.U. Ky3nenos. - 5-e uzn., ucrp.
u gomn. - M. Bysosckuit yuebnuxk: HUI[ HNHOPA-M, 2020. - 248 c
https://znanium.ru/catalog/document?id=395664

6.2. OcHOBHBIE YJICKTPOHHbIE U31AHUS

1. HukepoB B. A., Hukepos, B. A. ®usuka mig By30B: MexaHuWKa U MOJEKYJIpHAs
¢usuka [DnextpoHHBIH pecypc] : Yuebnuk / B. A. Hukepos. - M. : M3narenscko-Topropas
koprnopanus «JlamkoB u K°», 2021. - 136 c. - https://znanium.ru/catalog/document?id=432244

6.3. JlonoJtHUTEIbHbI€ HCTOYHUKH

1. JlorBunenko, O. B. ®wusuka + ellpunoxenue : yueOHuk / O. B. JlorBuHeHKO. —
MockBa : KnoPyc, 2026. — 437 c¢. — ISBN 978-5-406-15042-9. — URL:
https://book.ru/book/958981

3. Tpodumona, T. U., ®usuka ot A no i : cnpaBounoe m3nganue / T. U. Tpopumona. —
MockBa : KwnoPyc, 2025. — 301 c¢. — ISBN 978-5-406-14550-0. — URL:
https://book.ru/book/957490
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