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1. O0mas xapakTepucTUKA padoyeid MPOrpaMMbl U CIATIINHbBI
1.1 MecTo AucHMILVINHBI B CTPYKTYpe OCHOBHOI 00pa30BaTeIbHOI NPOrpaMMbl

OobmeoOpa3oBaTenbHas qucHUIUIMHA «DU3KKay SBISETCS NUCHUTUIMHONW 00s3aTeIbHOM
npeametHoir obnactu «EctectBennpie Haykm» DPI'OC cpemnero obmiero oOpa3oBanus. B
yaeOHbIx ianax [MIICC3 nuctumnmnna «Du3nkay BXOAUT B COCTaB MPO(GUIBHBIX JUCIIUTIINH.

1.2 eap M MiIaHupyeMmble pe3yabTaThl OCBOCHHMS AWCHMILIMHBI, COOTHECEHHbIE C
IUIAHUPYEMBIMH pe3yJIbTaTaAMHU OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl

OcBoeHMe TUCIUIUIMHBI HAallpaBJIeHO Ha (popMHUpOBaHUE:

OK 01 BwiOupatps crocoObl pemieHus 3a1ad mpoecCHOHAIBHON NIeATeIbHOCTH,
MPUMEHHUTEIHLHO K Pa3JIMYHBIM KOHTEKCTAM.

JInuHOCTHBIE pe3yNbTaThI: c(hOpMUPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHON MPAKTHKH,
OCHOBaHHOTO Ha JHaJiore KyJibTyp, a TaKkKe pa3InyHbIX (JOpM OOIIECTBEHHOTO CO3HAHMS,
OCO3HaHHE CBOETO MECTa B MOJUKYJILTYPHOM MHpE.

MetanpeameTHbIE pe3yibTaThl:

- BIIQJICHUE HABBIKAMU TI03HABATEIIbHOM, Y4eOHO-HCCIIEeI0OBATEBCKON U IPOSKTHOM
NesITeNIbHOCTH, HaBbIKaMU pa3pelieHus mpooiem;

- CHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHHUS
MPAKTUYECKUX 3a]]a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB IMO3HAHUS.

[IpenMeTHbIC pe3yIbTATHI:

- BJQJICHHE OCHOBHBIMM METOJaMU HAy4YHOTO IO3HAHMS, HCIOJIb3YEMBIMH B
¢busuke: HAOIIOACHKE, ONMCAHNE, H3MEPEHUE, IKCTICPUMEHT;

- yMeHHs 00pabaThiBaTh PE3yJbTaThl M3MEpPEHUN, OOHAPYKUBATh 3aBUCHMOCTH
MeX Iy GU3MYECKIUMH BEIIMYUHAMHE, OOBSICHITH TIOJTYYEHHBIC PE3YJIBTATHI U IeTIaTh BHIBOIBI
c(hOpMHUPOBAHHOCTh YMEHHUS periaTh GU3NIECKUE 3aa4H;

- cOpPMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJYYCHHBIC 3HAHUS I OOBSICHCHHUS
YCIIOBUHN MpOTEeKaHUs (PU3MUECKHUX SIBICHUN B MPHUPOAE U JUISI IPUHITUS TPAKTHUYECKUX
pELIEHHH B IIOBCEIHEBHOW KU3HU;

- c(hOpMUPOBAHHOCTh YMEHHUSI HCCIEAO0BaTh M aHAJIM3UPOBATh PAa3HOOOpa3HbIE
¢usnyeckue SBICHUS M CBOHCTBA OOBEKTOB, OOBSICHATH MNPUHIUMBI PabOTHl U
XapaKTePUCTHKU MPUOOPOB U YCTPOMCTB, OOBSACHATH CBSA3b OCHOBHBIX KOCMHUYECKHUX
O00BEKTOB C TeO(PU3NIECCKIMH SIBICHUSIMHU.

OK 02 OcyuiectBasaTh IMOUCK, aHAIM3 M HHTEPIPETALUI0 HH(POpPMAlHNH,
He0oOX0IUMOM sl BHITTOTHEHUS 3a7a4 TPO(eCCHOHATEHOM e TEIbHOCTH.

JIM9HOCTHBIE pe3yIbTAThI:

- TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHUIO, B TOM YHCJIE caMOOOpa30OBaHMIO, HA
MPOTS)KEHUU BCEH JKU3HH;

- CO3HATEJIbHOE OTHOIIEHHWE K HEMpPEephIBHOMY OOpa30BaHUIO KaK YCIIOBHUIO
YCHEIIHOHN MPOopeCCHOHANTBHON 1 00IIEeCTBEHHOU e TEIIEHOCTH.

MetanpeameTHble pe3yibTaThl: TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOM
MH()OPMAIIMOHHO-TIO3HABATENILHON  JESATEIbHOCTH, BJIAJICHUE HABBIKAMHU IIOJTYYCHHUS
HeoOxoauMoi MHGOpMaluu U3 CIOBapeil pa3HbIX TUIIOB, YMEHHE OpPUEHTHPOBATHCS B
Pa3NUYHBIX WCTOYHUKAX HH(POpPMAINH, KPUTHYECKH OICHUBATh M WHTEPIPETHPOBATH
nH(pOpPMaILIHIO, TOJTyYaeMYI0 U3 PA3INYHBIX HCTOYHHUKOB.

[IpenMeTHbIC pe3yIbTATHI:

- chOpPMHPOBAHHOCTh COOCTBEHHOW IIO3HMIIMH IO OTHOIIECHUIO K (U3MUECKOU
nH(OpPMALINY, TTOTYYaeMON U3 Pa3HBIX UCTOYHUKOB;

- BJIaJICHHE€ OCHOBOIIOIATAIONIMMH (PU3NYECKUMU TTOHATUAMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOPHIMHU;



- YBEPEHHOE MOJIh30BaHUE (PUINIECKON TEPMUHOIOTHEH U CUMBOJIUKOM;

- cOpMHPOBAHHOCTh CHCTEMBI 3HAHUN 00 00ImUX (HU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUAX, MPEACTABICHUN O JACHCTBHH BO BceneHHON (QHU3MUECKUX 3aKOHOB,
OTKPBITBIX B 3€MHBIX YCIOBHSX;

- chopMHpPOBAaHHOCTH yYMEHHI MPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
MOCJIEICTBUSL OBITOBOM M TIPOU3BOACTBEHHOM JCATEIHHOCTH YEJIOBEKA, CBS3aHHOM C
(U3HUYECKUMU TTPOIECCAMHU, C TTO3UIUI IKOJIOTHIECKON OE30IMacCHOCTH.

OK 03 IImanupoBaThb W pealn30BBIBaTH COOCTBEHHOE MNpPO(ecCHOHAIbHOE U
JUYHOCTHOE Pa3BUTHE.

JIM9HOCTHBIE pe3yIbTAThI:

- OCO3HaHHBIK BBIOOp Oyaymeld mTpodecCuu W BO3MOKHOCTEH peanu3aluu
COOCTBEHHBIX JKU3HEHHBIX IJIAaHOB;

- OTHOILIEHHUE K Mpo(ecCHOHANbHON 1eATEeNbHOCTH KaK BO3MOXKHOCTH y4acTHUs B
PEIICHUH JTHYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MTPOOIIEM.

MetanpeameTHbIE pe3yibTaThl:

- YMEHHE CaMOCTOATENIbHO OMPENETATh LENU NeATEIbHOCTH U COCTABIIATH IJIAHBI
NesITeNIbHOCTH;

- CaMOCTOSITEJIbHO  OCYHIIECTBIISIT, KOHTPOJIUPOBATh M  KOPPEKTHUPOBATH
NesITeNIbHOCTD;

- KCII0JIb30BATh BCE BO3MOKHBIE PECYPCHI ISl JOCTHKEHUSI MOCTABIICHHBIX LEIeH U
pealin3alni MIaHOoB JesTeNbHOCTH;

- BEIOMPATH YCIICITHBIC CTPATErHH B PA3JIMYHbBIX CUTYAIIUSX.

[IpenmMeTHBIE pe3yIbTATHI:

- chopMHpPOBAaHHOCTH TPENCTABICHUA O POIM M MecTe (DU3UKU B COBPEMEHHOM
HAay4YHOM KapTHUHE MUPA;

- TIOHMMaHHe (PU3MUECKON CYIIHOCTH HabIIoqaeMbIX BO BeeneHHOH SBICHMI,

- TOHMMaHue poju (Gu3uku B (POpMUpPOBAHWUU Kpyrozopa U (PyHKIHOHATHHOU
IPaMOTHOCTH YeJIOBEKa JIJISl PEIICHHS MPAKTUYSCKUX 3a/1a4;

- BJaJIeHUE YMEHHUSMHU  BBIIBUTaTb THUIOTE3bl HAa  OCHOBE  3HAHMS
OCHOBOTOJIAraomux (U3HMUECKUX 3aKOHOMEPHOCTEH W 3aKOHOB, TMPOBEPATH UX
AKCIIEPUMEHTAILHBIMU CPEJICTBaMU, GOPMYIUPYS LEIb UCCIET0BAHUS;

- BIAJCHHE METOJAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHUS M  TPOBEACHUS
(bu3MYECKUX SKCIEPUMEHTOB, ONKMCAHUS U aHalu3a I[OJIYYEHHON H3MEpUTEIbHON
nH(OpMAIINH, OTIPEICTICHUS TOCTOBEPHOCTH TIOTYUYEHHOTO Pe3yIbTaTa.

OK 04 PaGoraTh B KOJJIEKTHBE U KOMaHJE, d3(PPEKTUBHO B3aUMOCHCTBOBAThH C
KOJUIETaMH, PYKOBOJICTBOM, KJIMEHTAMH.

JIMYHOCTHBIE pE3yNbTAaThl: HABBIKM COTPYAHUYECTBA CO CBEPCTHHUKAMH, NETbMHU
MJIQJIIIETO BO3pPAcTa, B3POCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO TMOJIE3HOM, Y4eOHO-
HCCIIEI0BATENIBCKON, IPOCKTHOM U APYTUX BUAAX JEATEIBHOCTH.

MertanpeameTHble  pe3yJabTaThl:  YMEHHE  NPOAYKTHUBHO  OOIIAaThCi U
B3aMMOJICHCTBOBATh B MPOIIECCE COBMECTHON JESITEIbHOCTH, YUUTHIBATh MO3HUIIUU JPYTUX
YYaCTHUKOB JIeATEILHOCTH, 3P PEeKTUBHO pa3pemaTh KOH(IUKTHI.

[IpenmeTHbIE pe3yabTATHL:

- chopMHpPOBAaHHOCTH MPEACTaBICHUN O POIM U MecTe (U3UKU B COBPEMEHHOM
Hay4HOU KapTUHE MUPA;

- MOHUMaHKe (PU3NUECKON CYITHOCTH HAaOII0JaeMbIX BO BeeneHHOM sSBIIEeHNUI;

- MOHMMaHUE poiu (GHU3MKH B (POPMHPOBAHUU KpPyrozopa M (PyHKIHOHAIBHOM
IPaMOTHOCTH Ye€JIOBEKa JIJIsl pEelIeHUs] TPAaKTUYECKUX 3a/1a4.

OK 06 IlposBisTh TpaxJaHCKO-MATPUOTHYECKYIO IMO3UIMI0, JEMOHCTPUPOBATH
OCO3HAHHOE TOBEJCHHUE HAa OCHOBE TPAJAMIIMOHHBIX OOIICUETOBEYECKUX IICHHOCTEH,
MPUMEHSTh CTaHAAPThl aHTUKOPPYIIIMOHHOTO MTOBEACHHUSL.



JIM9HOCTHBIE Pe3yIbTAThI: TOJIEPAHTHOE CO3HAHUE U TTOBE/ICHUE B TIOTUKYJIETYPHOM
MHUpE, TOTOBHOCTh U CIIOCOOHOCTh BECTH JIHAJOr C JPYTMMH JIIOJbMHU, TOCTUTaTh B HEM
B3aMIMOIIOHUMAHMSI, HAXOAWTh OOIIME I[EeTu W COTPYIHWUYATh JUIS WX JOCTHKCHUS,
CIIOCOOHOCTh TPOTHUBOCTOSITH HCOJIOTHH SKCTPEMH3Ma, HaIllMOHAIM3Ma, KceHodoOuu,
JTUCKPUMUHAIIMU 10 COITUATBHBIM, PEITUTHO3HBIM, PACOBBIM, HAlIMOHAILHBIM IMPU3HAKAM H
JIPYTUM HETaTUBHBIM COLIMAJIbHBIM SIBIICHUSIM.

MeranpeqMeTHble  pe3yNbTaThl:  yMEHHE  MPOIYKTUBHO  OOIIAThcs |
B3aMMO/ICIICTBOBATH B IIPOIIECCE COBMECTHOM AESITETbHOCTH, YUUTHIBATh O3ZUIMH APYTUX
YYaCTHHUKOB JEATEIbHOCTH, 3(PPEKTUBHO pa3zpemarb KOHPIUKTHL

[IpenmMeTHBIE pe3yIbTATHI:

- BJIaJICHHE OCHOBOIIOJIATAIONINME (PU3NISCKUMU TTOHATUSIMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOPUIMHU;

- YBEPEHHOE MOJIh30BaHUE (PUINICCKON TEPMHUHOIOTHEH U CUMBOJIUKOW;

- BJQJICHHE OCHOBHBIMM METOJaMU HAy4YHOTO IO3HAHMS, HCIOJIb3YEMBIMU B
¢busuke: HAOTIOACHHE, ONMMCAHUE, H3MEPEHUE, IKCTICPUMEHT;

- yMeHHsi o0pabaThiBaTh PE3yJIbTaThl W3MEPECHHM, OOHAPYKHWBATh 3aBUCHMOCTH
MeXIy (QU3NYECKUMHU BEIUYUHAMH, OOBSCHATH TONyYEHHBIC PE3yJIbTaThl U JIeaTh
BBIBO/JIBI.

OK 08 Hcnonws3oBaTh cpenactBa (U3HUYECKON KYyJBTYPHI JUISI COXPAHECHHS H
VKpEIUICHUs 3J0pPOBbsl B Ipoliecce MpodecCHOHANBHON ESTEIBHOCTH U TOIJICPKAHUSI
HEOOXOAMMOTO YPOBHS (PU3NUECKON TTOATOTOBJICHHOCTH.

JIM9HOCTHBIE pe3yIbTaThI:

- ¢(hOpMHUPOBAHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIIMTAHUS B COOTBETCTBUU C
00IIeueTI0BEYECKUMH IIEHHOCTSIMHU U HJIeallaMy TPaKIAHCKOTO OOIIECTRa;

- TOTOBHOCTBH M CIIOCOOHOCTh K CAMOCTOSITEIILHOM, TBOPYECKON M OTBETCTBECHHOM
NEeSTETbHOCTH.

MetanpeameTHbIe pe3ynbTaThl:

- YMEHHUE CaMOCTOSITENILHO OINPEACTATh IENU NESTEIBbHOCTH M COCTABIISIThH TUIAHBI
NesITeNIbHOCTH;

- CaMOCTOSITEIBHO  OCYIIECTBIISITh, KOHTPOJIHPOBATH H  KOPPEKTUPOBATH
NesITeNIbHOCTD;

- KCII0JIb30BATh BCE BO3MOKHBIE PECYPCHI ISl JOCTHKEHHUSI MOCTABIICHHBIX LIEIeH U
pealin3alni MIaHOoB JesTeNbHOCTH;

- BEIOMPATH YCIICIIHBIE CTPATETHH B PA3IMYHBIX CUTYAIUsX;

- BJIaJICHUE HaBbIKaMU MMO3HABATEIbHON pedIeKCUU KaKk OCO3HAHMs COBEpPIIAEMbIX
JNEUCTBUI W MBICTUTENLHBIX MPOIECCOB, UX PE3YJIbTAaTOB U OCHOBAHH, TPAaHUI[ CBOETO
3HAHUS U HE3HAHUS, HOBBIX MTO3HABATENBHBIX 3a/1a4 U CPEJICTB UX JOCTHUKEHUSI.

[IpenMeTHbIC pe3yIbTaTHI:

- chOpPMHPOBAHHOCTh COOCTBEHHOW IIO3HMIIMH IO OTHOIIEHHUIO K (U3MUECKOU
nH(OpMALIUY, TTOTYYaeMON U3 Pa3HBIX UCTOYHUKOB;

- c(hOpMUPOBAHHOCTh YMEHHUSI HCCIEAOBaTh M aHAJIM3UPOBATh PAa3HOOOpa3HbIE
¢usnyeckue SBICHUS U CBOHCTBA OOBEKTOB, OOBSACHATH MPUHIUMBI PabOTHl U
XapaKTePUCTHKU TPUOOPOB U YCTPOMCTB, OOBSACHATH CBSA3b OCHOBHBIX KOCMHUYECKHUX
00BEKTOB C TeO(PU3NICCKIUMH SIBIICHUSIMU;

- copMHpPOBAaHHOCTh yYMEHMH MPOTHO3UPOBATH, AHAIU3UPOBATH U OIICHUBATH
MOCNEACTBHS OBITOBOW W TPOW3BOJCTBEHHOHN JEATEIHHOCTH 4YEIIOBEKa, CBS3aHHOW C
(hU3UIECKUMH TIPOIIECCAMHU, C TIO3UITUH IKOJIOTHIECKO 0€30TacCHOCTH.

OK 09 Hcnonb3oBaTh WH(OOPMAIMOHHBIC TEXHOJOTMH B MPOdhecCHOHATHHOU
eI TeTbHOCTH.
JInuHOCTHBIE PE3yNBTATHI:

- TOTOBHOCTh U CITOCOOHOCTH K 00pa30oBaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
MPOTS)KEHUU BCEW JKU3HH;



- CO3HATEeNbHOE OTHOIIEHHE K HEMPEpbIBHOMY OOpa30BaHMIO KaK YCIOBHIO
yCHenHou npodeccuoHaIbHON B OOIIECTBEHHOM NI TEIbHOCTH.

MeranpenmeTHbie pEe3yNbTATHI: yMEHHE UCIOJIb30BaTh CpencTBa
WH(POPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TexHojorui (manee - UKT) B pemenun
KOTHUTHBHBIX, KOMMYHUKATUBHBIX UM OPraHM3AIlMOHHBIX 3alad C COOII0JeHUEM
TpeOOBaHUN DSPrOHOMHKH, TEXHHUKH O€30MMaCHOCTH, THUTHEHBI, PECypcocOepeKeHus,
MPABOBBIX U ATHYECKUX HOPM, HOPM HH(OPMAITMOHHON 6€30acCHOCTH.

[IpeameTHbIC pe3yNbTaThl: BIaJACHUE OCHOBHBIMHA METO/JaMU HAyYHOTO TO3HAHUS,
UCIOJIb3YeMBbIMH B (pU3HKe: HAOIIOJCHIE, ONMMCAHNE, U3MEPEHUE, IKCIICPUMEHT; YMCHHUS
oOpabaTeiBaTh  pe3yibTaThl HW3MEPEHHUM, OOHAPYKMBATh  3aBUCUMOCTh  MEXIY
(U3MYECKUMU BETMYNHAMU, OOBSICHSITH MTOJIYYCHHBIC PE3YJIbTATHI U JIENIaTh BHIBOIBL.

B pe3yabTare ocBOeHMS AUCHUIIMHBI O0y4awluiicsi B 001eM MO JMCUMILINHE
JAO0JIKEeH

JInyHOCTHBIE PE3yNbTATHI:

- c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHON NPAaKTHKH, OCHOBAHHOTO Ha AHMANIOTE KYJIbTYp, a TaKXKe
pa3nu4HbIX (hOpM OOIIECTBEHHOT'O CO3HAHHUS, OCO3HAHUE CBOET0 MECTa B MOIHUKYJIBTYPHOM MHUPE;

- TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCJIE CamMoOOpa3oBaHUIO, Ha
MPOTSKEHUH BCEU KU3HU,

- CO3HATEIHHOE OTHOIICHHE K HEMPEpPHIBHOMY OOPAa30BAHHMIO KaK YCJIOBHIO YCIIEUTHOU
po¢)eCCHOHAIBHON 1 0OIIIECTBEHHON JEATEILHOCTH;

- OCO3HAHHBIN BBIOOp OyayIei mpodeccuu U BO3MOXKHOCTEH peann3alui COOCTBEHHBIX
JKU3HEHHBIX IJIaHOB;

- OTHOIIEHHE K MPOo(hecCHOHANBHON IeATETPHOCTH KaK BO3MOKHOCTH Y4aCTHUs B PEIICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0LIEHAIIMOHATIBHBIX MPOOJIEM;

- HaBBIKHA COTPYJHHMYECTBA CO CBEPCTHUKAMH, I€TbMH MIIAJIIErO BO3PACTA, B3POCIIBIMU B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOHM, Y4eOHO-HCCIeI0BATENbCKOM, POSKTHOM U JPyTuX
BHJIaxX JIESITEIBHOCTH;

- c(OpPMHUPOBAHHOCTh OCHOB CaMOPa3BUTHS M CAMOBOCIIUTAHUS B COOTBETCTBUHU C
o011eue0BeYeCKUMHU IEHHOCTSAMH U UieajlaMH IPaskJaHCKOT0 00IIecTBa;

- TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITEJIbHOM, TBOPUECKOW M OTBETCTBEHHOMH
JeATEIbHOCTH;

- TOJIEpAaHTHOE CO3HAHUE U TMIOBEJICHUE B TMOJHUKYJIBTYPHOM MHUpPE, TOTOBHOCTb U
CIIOCOOHOCTH BECTH JAUAJIOT C IPYTUMHU JIIOJIbMH, JOCTUTATh B HEM B3aUMOIIOHUMAHUS, HAXOAUTh
o0mye mend W COTPYIHUYATH ISl MX JOCTHKEHHS, CIIOCOOHOCTH MPOTUBOCTOSITH HJICOJIOTUU
9KCTpEeMH3Ma, HallMOHAIM3Ma, KCeHOPOOUHU, TUCKPUMHUHALIMM MO COLMAILHBIM, PETUTHO3HBIM,
pacoBbIM, HALIMOHAJILHBIM MTPU3HAKAM U APYTMM HETaTUBHBIM COLMATILHBIM SIBJICHUSIM;

MeranpeameTHble pe3yabTaThl:

- BIAQJCHWE HAaBBIKAMU TI03HABATENbHOHM, Yy4eOHO-MCCIIEOBATENLCKON M MPOCKTHOU
NEeSITeIbHOCTH, HaBBIKaMU Pa3pelieHus Ipooiem;

- CHOCOOHOCTP W TOTOBHOCTh K CaMOCTOSITENIBHOMY TIOMCKY METOJIOB pEIlIeHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B ITO3HAHUS;

- TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSTEIhHOW WH(POPMAIMOHHO-TIO3HABATEIHLHOM
NEeSITeNIbHOCTH, BJIaJIeHIEe HaBbIKaMH MOJTY4YEHHUS HE00X0AMMON HH(pOpMAaLUK U3 CIIOBapel pa3HbIX
TUTIOB, YMEHHE OpPUEHTHUPOBATHCS B PA3IWYHBIX HCTOYHUKAX HHPOPMAIMH, KPUTHUECKH
OLICHUBATh U UHTEPIIPETUPOBATH UH(DOPMALIHIO, TOTYHAEMYIO U3 Pa3IMUYHBIX HCTOYHUKOB;

- YMEHHUE CaMOCTOSITEIbHO OIpPEACNATh LENU JEATEIBHOCTH M COCTaBIATH ILJIAHBI
JeATEIbHOCTH;

- CAMOCTOSITEIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JAEATEIHHOCTD;

- HCIOJIb30BaTh BCE BO3MOJYKHBIE PECYPCHI Il JOCTHXKEHHS INOCTABJICHHBIX LENEH M
peann3alny MIaHoB JAESTENbHOCTH;

- BBIOMpATh yCIIEUIHbIE CTPATErHH B PA3JIMYHbBIX CUTYaLUAX;



- YMEHHUE MpPOAYKTHUBHO OOIIAThCS M B3aUMOJIEHCTBOBaTH B IMPOLIECCE COBMECTHOM
NESTEIbHOCTH, YIUTHIBATh MMO3UIIUN APYTUX YIACTHUKOB JACSITENLHOCTH, 3PGEKTUBHO pa3periaTh
KOH(JIUKTHI,

- YMEHHUE CaMOCTOSITEIbHO OIpPEACNATh LENU JEATEIBHOCTH M COCTaBIATH ILJIAHBI
NEeSITEIbHOCTH;

- CAMOCTOSITEIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JAEATEIHHOCTD;

- HCIIOJIb30BaTh BCE BO3MOXHBIE PECYpChl ANl JOCTHIKEHHS MOCTaBJICHHBIX LieJell u
peann3aluy MIaHoB JAESTENbHOCTH;

- BBIOMPATh yCIIEUIHbIE CTPATErHH B PA3JIMYHbBIX CUTYaLIUAX;

- BIQJICHHE HaBBIKAMH I[103HABATEIBHONW pe(ICKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHU, IPaHUI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX NTO3HABATEIbHBIX 33/1a4 U CPEICTB UX JOCTHXKCHHUS;

- YMEHHE UCIOJIb30BaTh CPEJCTBA UHPOPMAILIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOT U
(manee - MKT) B pernieHHr KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX 3a/1ad C
coboieHreM TpeOOBaHU )PrOHOMUKH, TEXHUKH 0€301TaCHOCTH, TUTHEHBI, PECYPCOCOEpEIKEeHNUS,
IPaBOBBIX U AITUYECKHX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- YMEHHE MpPOAYKTHUBHO OOIIAaThCS MU B3aUMOJICHCTBOBaTH B IMPOLIECCE COBMECTHOM
NESTENIbHOCTH, YUUTHIBATh IMO3UIIUU APYTUX YIACTHUKOB JACSITENLHOCTH, 3PPEKTUBHO pa3periaTh
KOH()JIUKTHI.

[IpeameTHbIC pE3ynbTATHI:

- BJIQJICHHME OCHOBHBIMH METOJAaMH HAay4YHOI'O TO3HAaHMs, HCIOJIb3YEMbIMH B (PHU3UKE:
HaOO/IeHUe, ONKMCAHWe, W3MEPEHHEe, OSKCIEPUMEHT; YMEHHUs o0paldaThiBaTh pPe3yJbTaThl
U3MEpeHUil, OOHapy>KMBaTh 3aBUCHMOCTb MEXAYy (GU3NYECKUMHU BEIMYUHAMHU, OOBICHATH
MOJIyYEHHBIE PE3yJIbTaThl U JIeJaTh BHIBOJbL;

- cpopMHUPOBAHHOCTH YMEHUS peliaTh PU3NUECKue 3a1a4u;

- chopMHPOBAaHHOCTH YMEHHUSI IPUMEHSTH MOTYUCHHBIC 3HAHUS JJIs1 OOBSICHEHUS YCIOBHIA
NpoTeKaHus (QU3NYECKUX SBJICHUN B MPUPOAEC M A NPUHATHS NPAKTHUUECKUX DELICHUN B
MMOBCEAHEBHOM XKU3HU;

- c(hOpMHUPOBAHHOCTh YMEHHUS HCCIEIOBaTh M aHAIM3UPOBATH pa3HOOOpa3HbIE
¢u3nueckue SBICHUS U CBONCTBA OOBEKTOB, OOBSICHATH MPUHIUIBI paOOTHl U XapaKTEPUCTUKU
MPUOOPOB M YCTPOMCTB, OOBSACHSITH CBSA3h OCHOBHBIX KOCMHUYECKUX OOBEKTOB C re0(hU3NICCKUMHU
SIBIICHUSIMU;

- chopmMupoBaHHOCTH COOCTBEHHOW TMO3HWIIMK 10 OTHOIICHUIO K (U3HUIECKOMN
uH(pOpMaIIHU, TTOTYyYaeMOU U3 Pa3HbIX UCTOYHHUKOB;

- BIJIQJICHHE OCHOBOIIOJIATAIOMIMMH (PU3UYECKUMH TOHSATUSAMH, 3aKOHOMEPHOCTSAMHU,
3aKOHAMU U TEOPUSIMHU;

- YBEpPEHHOE MOJIb30BaHUE (PU3HUIECKON TEPMUHOIOTHENH U CUMBOJIUKOM;

- cOPMUPOBAHHOCTh CHUCTEMBl 3HaHWK 00 OOmMUX (U3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSX, MPEACTABICHUH O JeicTBUM BO BceneHHoM hU3NYecKuX 3aKOHOB, OTKPBITHIX
B 36MHBIX yCIJIOBUSX;

- c(opMHpOBaHHOCT, yMEHMH MPOTHO3UPOBATh, AHAJU3UPOBATh U  OLICHUBATH
MOCNEACTBHSI OBITOBOM M  TMPOU3BOJCTBEHHOW JEATETLHOCTH YEJIOBEKa, CBS3aHHOH C
bu3NYECKUMU IPOLIECCAMH, C TIO3UIIMH SKOJIOTHYECKON 0€30M1acHOCTH;

- c(OPMHUPOBAHHOCTH MPEJCTABICHUH O POJIM U MecTe (PU3UKH B COBPEMEHHOIN Hay4YHOMH
KapTHUHE MUPAa;

- MOHUMaHue (PU3UUECKOM CYIIHOCTH HA0II01aeMbIX BO BCelleHHOH SIBICHMIT; TOHUMAaHUE
ponu pu3uku B GopMHpPOBaAHMHM Kpyrozopa v (yHKIMOHAJIHLHOW TIPaMOTHOCTH 4eJOBeKa IUIs
pelIeHus: MPakTUUECKUX 3a/1a4;

- BIIQJICHHUE YMEHMSIMHM BBLABUTaTh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIAraIOIINX
(bU3HYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh UX IKCICPUMEHTAIBLHBIME CPEJICTBAMH,
dbopMynupys Leidb UCCIe0BaHUS;



- BIIQJICHHE METOJaMHU CAMOCTOATEIHHOTO IJIAHUPOBAHUS U MPOBEACHUS (PUINUECKUX
AKCIIEPUMEHTOB, OMHMCAHUS U aHAJTN3a MOJyYeHHOW H3MEPUTEIbHOU HH(OpMALIUU, OTIPe/IeIICHUS
JIOCTOBEPHOCTH MOJIy4YEHHOTO Pe3yJIbTaTa;

- BIIAJICHHE OCHOBOIIOJIATAIOIIMMH (PU3UYECKUMH TOHSATUSAMH, 3aKOHOMEPHOCTSMHU,
3aKOHAMU U TEOPUSIMHY;

- YBEPEHHOE MOJIb30BaHUE (PUINIESCKON TEPMHUHOIOTHEH U CUMBOJIUKOM;

- BJIQZICHHME OCHOBHBIMH METOJAaMH HAay4YHOI'O IO3HAaHMs, HCIOJIb3YEeMbIMH B (DHU3UKE:
HaOII0IeHNE, ONTUCaHNEe, U3MEPEHUE, SKCIIEPUMEHT;

- yMeHHusi oOpalaThiBaTh pe3ynbTaThbl U3MEPEHUN, OOHAPYKUBATh 3aBUCHMOCTb MEXKIY
(bU3HYECKUMU BETHUYNHAME, OOBSICHSATH MOJIYICHHBIC PE3YJIbTATHI U JENIaTh BBIBOIBL.

2. CTpyKTYypa M coiep:KaHue JMCIHIIIHHbI
2.1 O0beM TMCHUIIMHBI U BUAbI YUeOHOI padoThl

®opma o0yueHust KoJsnyecTBo 4acoB
[010)) 30 030
Kypc 1/ Cemectp 1
O0beM THCHMILINHBI 60
B TOM YHUCIJIE:
JIeKYUuu, ypoKu 38
J1abopamopHtvle pabomuol
NpaKmuiecKue 3aHsAmusl 10
Kouncynpranuu
CamocrosiTenpHas pabora 6
[IpoMexkyTouHas arTecTauus
NuauBuyaqbHOE NPOEKTUPOBAHUE 6

DopMa NPOMEKYTOUHON ATTECTAUUM
Kypc 1/ Cemectp 2

O0BbeM JUCHUIIINHBI 108

B TOM YHCJIIE:
JIeKYuu, ypoKu 24
nabopamoptvie pabomol 22
NpakmuiecKue 3aHsAmusl 22
KoncynbTanuu
CamocrosTenbHas padora 10
[IpoMexxyTo4yHas aTTecTanus 24
WNHnuBuayaabHOE MPOSKTUPOBAHUE 6
DopMa NPOMEKYTOUHON ATTeCTANNM JK3aMeH

2.2 TemaT4ecKMH IJIAH U COJEPKAHUE U CIUTIINHBI

HaunmenoBanue | Conepxanue yueOHOT0o MaTepuaia u (hOpMbl OpraHU3aIun O06Bem
pasaciioB u ACATCIIbHOCTH 06yan0H1ch;1 B

TeM Jacax
Pazpeu 1. Pu3nKa ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA 4

®usnka — pyHIaMeHTalbHas HayKa O IPUPOJIE.
EcTecTBeHHO-HAy4YHBIN METOJ ITO3HAHMS, €70 BO3MOXKHOCTH U
IPaHULbl IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHs B IIpoLiEcce 2
MO3HaHUs Ipupoabl. MoaenupoBaHue (GU3NYECKHX SIBICHUH U
mpoueccoB. Ponb dKkciepuMeHTa U TEOpUH B IIPOLECCE TO3HAHUS
npupoasl. Gusnyeckas BenuyuHa. llorpemnoctu usmepenui
¢uznueckux BeanuuH. Pusnyeckue 3akoHbl. ['paHuIIbI




IPUMEHUMOCTH (PrU3HYEeCKHX 3aKOHOB. [loHsTHE O (DU3HYEeCcKOi
KapTUHE MHUpa. 3HaUYeHUE (PU3UKH MpU OCBOCHUH TIpodeccHit
CIo.

1.2. MaTtemaTuka B Kypce (PU3UKHU: CKaJIIPHBIC U BEKTOPHBIC
BCJINYHNHBI, 3JICMCHTbI BGKTOpHOI\/'I anre6p1>1.

Pazgea 2.

Mexanuka
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2.1. [Ipeamer u 3aa4u KJIIACCUUECKOM MEXAHUKHU.
Kunemarnyeckue XxapakTepUCTUKH MEXaHUUECKOTO IBHKEHUS.
Ilepememenue. [Iyts. CkopocTs. PaBHOMEpHOE IPSIMOIMHEIHOE
JBIO)KEHUE. Y cCKopeHue. PaBHonepeMeHHOE MPSIMOJIMHERHOE
JBUKCHHUE.

2.2. CBobogHoe manenue. JIBuxeHue Tena, OpomeHHOTo Mo/
YIJIOM K TOPU30HTY.

2.3. PaBHOMEpPHOE IBUKEHUE 110 OKPY>KHOCTH.
HOCTyHaTeHLHOG 1 BpallaTCJIbHOC ABUKCHUC TBECPAOIro TCJIA.

2.4. Bzaumopaeiictue Tein. [IpuHIun cynepnosuuu cui. 3aKoHbl
MexaHukn HproToHa

NuepumnansHas cucrtema orcuera. Cuna. Macca. Cuiisl B
MexaHuKe. [[BuxeHne HeOECHBIX Tl M UX MCKYCCTBEHHBIX
CIyTHUKOB. SIBJIeHMS, HAOI01aeMble B HEMHEPITUATbHBIX
CHCTEMaX OTCUCTA.

2.5. Imnynsc cuibl. 3aKOH COXpaHEHMs UMITyJibca. PeakTuBHOE
JBHDKEHUE.

2.6. Pabora cuibl. MomHOCTh. 3aKOH COXpaHEHHUS MEXaHUYECKOM
SHEPTHUH.

Pabora noTeHumanbHbeIX cuil. DHeprus. Kunernueckas sHeprusi.
[TorenimanpHas sHeprus. [ [puMeHeHne 3aKOHOB COXpaHEHHSI.

2.7. PaBHOBeCcHE MaTEpUaIbHON TOUKHU U TBEPIOTO TENA.
JBr>xeHue KUAKOCTEH U ra3oB.

MowmeHT cuibl. Y c0BHe paBHOBECHSI TBEPAOIO TENA. 3aKOH
COXPAHEHHUs YHEPTUU B IMHAMUKE KUAKOCTHU U rasa.

B ToMm 4nciie, NpaKTHYECKUX 3aHATHI H J1a0OPATOPHBIX
padort

IIpakTnueckoe 3ansatue 1. Pemenue 3a1a4 Ha KHHEMaTUKY
IOCTYNATEJIBHOTO IBHKEHUS TEIL.

[Ipaktuueckoe 3ansitue 2. Pemienue 3a1ad Ha AUHAMUKY
MOCTYIATEJIbHOTO ABUKECHUS

[IpakTuueckoe 3ansitue 3. Pemenue 3a1ay Ha 3aKOHbI
COXpaHEHUS B MEXAHUKE

CamocTrosiTesibHAsi padoTa 00yYarOIMXCst

W3ydenue 1 KOHCTIEKTUPOBAHHUE TEMBI «JIBI)KeHHE HEOECHBIX T
U UX UCKYCCTBEHHBIX CITyTHUKOB. SIBieHMs, HAOJIt01aeMbIe B
HCHUHCPIUATIBbHBIX CUCTCMAX OTCUHCTA).

Pazgea 3.

OCHOBBI MOJIEKYJISAPHON (PM3UKH U TEPMOTUHAMUKH
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3.1. [Ipeamer u 3a7a4u MOJIEKYJISIPHO-KUHETUUECKON TEOPUH
(MKT).

DkcnepuMeHTalbHbIe TokazarenbctBa MKT. AGconroTHas
TeMmmepaTypa Kak Mepa cpeHel KHHETUYECKOW SHEPTUU
TEIJIOBOTO ABUKEHUS YacTHI] BeulecTBa. Mojiens naeaibHOro
raza. CBs3b MEXIY IaBJICHUEM U CPEIHEN KMHETUYECKOU
SHEPTHUEN MOCTyNaTeNbHOTO TEIIOBOTO JBUKEHUS MOJIEKY
UJealIbHOTO Ta3a.




3.2. YpaBuenue MeHnneneeBa-Knaneiipona. ['a3oBbie 3aKOHBI.
BuyTpenuss sHeprus uaeanbHoro raza. TepmoanHaMuKa.
PaGora npu u3smMenennn oObemMa HICATHHOTO Ta3a. 3aKOHBI
TepmoarHamMuku. OCHOBBI TepMOIUHAMUKHU. PaboTa u
TerIonepenaya Kak CrocoObl N3MEHEHHUsI BHYTPEHHEH SHEePTUH.
VYpaBHeHue TeroBoro 6ananca. [lepBoe u BTopoe Havana
TepMoaMHAMUKH. AnuabatHelid mporecc. KITJ{ TemmoBoro
nsuraresns. [{ukin Kapno.

3.3. ArperaTsble cocTosiHUS BemecTBa. da3oBble IEpexosl.
BrnaxnocTs Bo3ayxa.

[TpeobpaszoBanue >Hepruu B Ga3zoBbix nepexogax. CTpoeHue
ra3000pa3HbIX, JKUJKUX U TBEPABIX Te. CBONCTBA KUIKOCTEH.
Ucnapenue n kounencauus. Kunenue. Hacoiennusie n
HEHACHIIICHHBIC Tapbl. AOCOJIFOTHAS U OTHOCUTEIbHAS
BIIXKHOCTB BO3ayXa. [lcuxpomerp, rurpomerp. Touka pocsl.
Mogenb cTpoeHus TBEpABIX Tel. MexaHndecKue CBOMCTBa
TBEPJIbIX TEJ.

B TOM umciie, NpaKTHYECKUX 3aHATHI U J1a00PATOPHBIX
pador

[IpakTrueckoe 3anstue 4. Pemenue 3a1a4 1o MOJIEKYJISIPHON
dusuke.

[IpakTrueckoe 3ausTue 5. Pemenue 3a1a4 1o TepMOAMHAMHUKE.

N

CamocrosiTeibHAs padoTa 00y4aOIMXCH

SN

N3yueHnne n KOHCTIEKTUPOBAHUE TEMbI « AOCOTIOTHAS
TEeMIIEpaTypa Kak Mepa CpeIHEN KHHETUYECKON YHEPTUU
TEIJIOBOTO ABM)KCHHSI YACTHIL BELLIECTBAY.

I/I3yquHe N KOHCIICKTUPOBAHHUE TEMBI ((HaCI)IH_IeHHBIe n
HCHACBIIICHHBIC IaphbI. AOCOIIIOTHAS ¥ OTHOCHTEIIbHAS
BJIQXKHOCTH BO3yXay.

Pasgea 4.

DJIEKTPOIMHAMHKA
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4.1. IlpenmeT u 3a1a4u SIECKTPOIMHAMUKH.
OnexTpuueckoe BzauMoaelcTaue. 3akoH Kynona. 3akoH
COXpaHEHHMs NIEKTPUUECKOTO 3apsijia.

4.2. DneKTpUYECKOe MoJIe, €r0 CUIIOBask XapaKTEPUCTHKA.
[TpuHIUT CyTnIeprIO3UIMHY MOJIEH.

Pabota cun anekrpocraruyeckoro nodis. [Torennuan. Pasnocts
MOTEHIHAIO0B. CBA3b MEXy HANPSHKEHHOCTBIO U PA3HOCTHIO
ITOTEHLIMAJIOB 3JIEKTPOCTATHUECKOT O TOJISI.

4.3. IIpOBOITHMKHA U ITUAJECKTPUKU B JIEKTPUUECKOM TOJIE.
KOHI[GHC&TOPBI, HUX BHUBI, CHOCOGBI COCIUHCHUA.
[Tonspuzanust AUIEKTPUKOB. DHEPTHUS 3aPSKEHHOTO
KOHJIEHCATOpa. DHEPrus 3NEKTPUUECKOTO MOJIA.

4.4. TIoCTOSIHHBIN ANEKTPUUECKUNA TOK. 3aKOHBI TOCTOSIHHOTO
TOKA.

VcnoBus U AeHCTBUS AIEKTpUUECKOTro Toka. Cuiia Toka u
IJIOTHOCTH TOKA. 3akoH OMma JuIsl ydacTKa Lenu. DIEKTPUUECKOe
cornpotusiieHue. CBEpXIPOBOAUMOCTE. DNEKTPOABIIKYIIAS CUila
HWCTOYHHKA TOKA. 3akoH OMa 1151 TIOJTHOM IIeTIH.

Bunel coenuHenus npoBOIHUKOB. 3akOH Jxkoyins — JIeHna.
PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO TOKA. DICKTPUUECKUN TOK
B pa3nu4HbIX cpenax. [lnazma. Dnekrponus3. OCHOBHbBIE
HOCHTEIHU TOKa B pa3nuuHbIX cpefax. CobcTBeHHast




MMpOBOAUMOCTD IMOJTYIIPOBOJJHUKOB. HOHprOBOI[HI/IKOBBIe
IpUOOPHI.

4.5. MarnutHoe nose. Bektop MHAYKIIMM MarHUTHOTO TOJIS.
[TpuHIMIT Cynepro3UIIMM MarHUTHBIX MOJIEH.

MarsuTHO€ 110J1€ IPOBOJHUKA C TOKOM. JIeiCTBUE MarHUTHOTO
MOJIs1 HAa MPSIMOJIMHEHHBIN TPOBOJHUK C TOKOM. 3aKOH AMIEpa.
B3aumoneiictBue TokoB. PaboTa o nepemerieHnio NpoBOgHUKA
C TOKOM B MarHUTHOM I10JIE.

4.6. JleficTBue MarHUTHOTO IOJISI HAa ABMXKYyLIMiics 3apan. Cuna
Jlopenua.
Y CKOpHUTENH 3apsKeHHBIX yacTull.Macc-criekrporpad.

4.7. SIBneHue 3MeKTPOMarHUTHOM MHAYKIUH. 3aKOH
3JEKTPOMArHUTHON MHIYKIIUU.

[Torok BekTOpa MarHMTHOM MHAYKIMU. DJIC MHIYKIIMKU B
JNBIKYyIIMXCA poBoaHKKax. [Ipasuiio Jlenna. SIBnenue
caMOMHAYKUUU. NHAYKTUBHOCTh. MarHuTHbIE CBOMCTBA
BEILIECTBA. DHEPrys MATHUTHOTO TMOJISI.

NuauBuayajibHOe NIPOEKTHPOBAHUE

Hroro:

60

IIpome:kyTOUHAS aTTeCTANMS

HaumenoBanue
pazzenoB u
TEM

Coneprxanne ydyeOHOT0 MaTepraia U (OpMbl OpraHU3aIuN
ACATCIIbHOCTHU 06yqa101111/1xc;1

O0BeM

gacax

Cemectp 2

Paznen 5.

Kosedanus 1 BOJHBI
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5.1 Mexanunueckue kojaeOaHus. YIpyrue BOJIHBIL.
KonebarenpHoe nBmkenue. ['apMoHndeckrue KojaeOaHusl.
CBOOOHBIC U BBIHYXKICHHBIC MEXaHHUECKHUE KOIeOaHusI.
[IpeBparenue sHepruu npu KoaedaTeIbHOM ABMKEHUU.
[Tonepeunble U TPOJOJILHBIE BOJIHBI. XapPaKTEPUCTUKH BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH. 3BYKOBBIC BOJIHBI. Y IbTPa3BYK U
€ro MpuMeHEHUE.

5.2. DnexTpomarHuTHbIC Kojebanus. KonebarenpHbIi KOHTYP.
CB00OOHbIE U BBIHYKCHHBIEC 2JIEKTPOMArHUTHBIE KOJIEOaHMs.
[IpeBparnieHue 3HEprun B KOJIEOATEIIBHOM KOHTYpE. 3aTyXarolIne
3JIEKTPOMArHUTHBIE KojeOanus. ['enepaTop He3aTyXaromux
AJICKTPOMArHUTHBIX KoJieOaHuid. [lepemeHHbIi TOK. AKTHBHOE,
CMKOCTHOC U HHAYKTUBHOC COIMMPOTUBJICHUA IICPECMCHHOI'O TOKA.
Pabota u momHOCTE TOKa. ['eHepaTopsl Toka. TpaHchopmaTopsl.
[Tonyuenue, nepenaya u paclpeeaeHue JIEKTPOIHEPTUH.

5.3. BuxpeBoe 351eKTpruyuecKoe moJie. INEKTPOMAarHUTHbIE BOJIHBI,
HX CBOWCTBA.

DNEeKTPOMarHuTHOE T0JIe Kak 0coObIi BUT MaTepu. OTKPBITHIN
KosiebarenbHbIi KoHTYp. M300perenue paano A. C. [TonoBbiM.
JlnanazoHbI 3JIEKTPOMAarHUTHBIX U3JTyYEHU W UX IPAKTUYECKOE
npuMeHeHue. [IpuHIUIbI pauoCBsI3U U TEJICBUICHUSL.

B TOM umciie, NpaKTHYECKUX 3aHATHI U J1a00PATOPHBIX
pador
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[IpakTuueckoe 3anarue 6. Pemenue 3aia4 Ha onpeesieHne
rapaMeTpOB TaPMOHUYECKUX KOJIeOaHN MEXaHUYECKON
CUCTEMBI.




IIpaxkTrueckoe 3ansatue 7. PemeHue 3amad Ha onpenencHue
XapaKTEPUCTHK BOJHOBOIO ITpoLecca.

IIpakTnueckoe 3anarue 8. PemieHue 3a1a4 Ha UCCIEJOBaHUE
BIIUSIHUS KOHAECHCATOPA U KaTYLIIKA UHAYKTUBHOCTH B LIETIN
IIEPEMEHHOI0 TOKA.

JlaboparopHnast pabota 1. PacyeT morpemHocTeii pe3yibTaToB
H3MEPEHUSL.

Jlabopartopnast pabota 2. OnpeneneHrne yCKOPEHUS CUITbI
TAXKECTU C IOMOIIIBKO MATEMATHUUYCCKOI'0O MasiTHHUKaA.

Jlaboparopnast pabota 3. MccnenoBanue 3aTyXaromux
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Jlaboparopnast pabota 4. OnpeneneHue yaeabHOro
COIMPOTUBJICHUS ITPOBOJHUKA.

JlaGopatopHnas pabora 5. OrnpeneneHue COnpoTUBICHUS METOIOM|
aMIIepMeTpa-BoJIbTMETpa.

JlaGopatopnas pabora 6. M3ydeHue TemmnepaTrypHoOn
3aBUCHMOCTH COTIPOTHBIICHUS METAJLIOB.

Jlaboparopuas padota 7. OnpeneneHue HHIYKTUBHOCTH
KaTYIIKH.

CamocrosiTesibHAas padoTa 00y4aOIMXCH

SN

N3yueHne 1 KOHCIIEKTUPOBAHKUE TEMBI «3BYKOBBIE BOJIHBI.
YIbTpa3ByK U €ro IPUMEHEHUE.

N3ydenue n koHCIeKTUpOBaHUE TeMbl «IlepemMeHHbIi TOK.
AxTHBHOE. EMKOCTHOE ¥ HHIYKTUBHOE COIPOTHUBIICHUS
MIEPEMEHHOT'0 TOKay.

Pasgeu 6.

Ontuka
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6.1 I'eomerpuueckas ontuka. JIMH3bL

[IpsamonuHeiHOE pacipOCTpaHEHHUE CBETA B OJJHOPOIHOM Cpelie.
CxopocTh pacnpocTpaHEHUs CBETA. 3aKOHBI OTPAKEHUS U
npenomieHus ceera. [lonmHoe BHyTpeHHee oTpakeHue. a3 kak
ontuyeckas cucrema. OnTudeckre npudopklL.

6.2. BonHoBBIE cBOICTBa cBeTa. [[pUHIIUMIT OTHOCUTENBHOCTH
DOUHIITEHHA.

HNutepdepennius ceeta. KorepentHocts. Mcnonb3oBanue
uHTephepeHIN B HayKe U TexHuke. Judpaxims cera.
Judpakuronnas pemetka. [lomsipusarus cBera. [lomsiponsr.
Hucnepcus ceera. IHBapuaHTHOCTH MOYJISl CKOPOCTHU CBETA B
BakyyMe. [IpocTpaHCTBO U Bpemsi B CIEIMaIbHOM TEOPUHU
OTHOCHUTEJIBHOCTH.

B TOM umciie, NpaKTHYECKUX 3aHATHI U J1a00PATOPHBIX
pador

10

[IpakTrueckoe 3anstue 9. Pemenue 3a1a4 Ha TOCTPOCHUE
1300pakeHMs B TOHKOH JIMH3E.

[IpakTrueckoe 3anstue 10. Pemenue 3a1a4 Ha BOJTHOBYIO
OIITHKY.

IIpaktnueckoe 3anstue 11. Pemenue 3agau Ha snementsl CTO.

[\

Jlaboparopuas padota 8. OnpeneneHue mokazaTens
MPEJIOMJICHUSI CTEKJIA HHTEP(EPCHIIMOHHBIM METOIOM.

JlabopartopHnast pabota 9. OnpeneneHre nmapameTpoB
IU(QPAaKIUOHHON PEUISTKH.

CamocTosiTesibHAsi pad0oTa 00y4aOIIMXCS




N3yueHune n KOHCIIEKTUPOBaHKE TeMbl «lcnonb3oBanue
UHTEp(PEPEHIIMH B HAYKE U TEXHUKE).

Paznen 7.

KBanTtoBas ¢pusuka. Pu3uka aToMa 4 AaTOMHOIO siApa

28

7.1. Ilpenmer u 3a1aun KBaHTOBOM ¢u3mku. KBanTOBas rumoresa
[Tnanka. Buemnuit gportosnexkrpuueckuii 3¢ dexr.

TermnoBoe n3nydenue. Pacnpenenenne sSHEPrUM B CIEKTPE
abcomroTHO yepHOro Tena. OnbiTel A. I'. CToneToBa, 3aKOHBI
BHemHero Gortorddexra. YpaBHeHue A. DUHIITEHHA IS
BHe1Hero ¢orodddexra. Buyrpenuuii potordpdext. Tumst
(hOTO2JIEMEHTOB.

7.2. ®otoH. KopnyckynsipHO-BOIHOBOM nyanu3M. Monenu
cTtpoeHus aroma. KBantoBeie moctynarsl bopa.

Omeitel I1. H. JIe6enesa u C. U. BaBuiosa. 'unoresa JI. Jle
Bpoiins o BOTHOBBIX CBOKCTBaX MUKpoYacTHIl . Judpaxius
anekTpoHoB. [{aBnenue cBera. COOTHOIIEHHE
HeonpeneneHHoctel [ eizenoepra. OObsICHEHUE JIMHEHYATOTO
CIEKTpa aToMa BOJIOPOJia Ha OCHOBE KBaHTOBBIX MMOCTYJ1aToB H.
bopa. CnioHTaHHOE U BBIHYKJIEHHOE U3JTyY€HUE SHEPTUU.
Jlazepsl.

7.3. CocTaB ¥ CTpOEHHUE aTOMHOTO si/ipa. M30TOIBbI.
Snepubie cuibl. JlehekT Macchl ¥ SHEPTHUs CBSI3U sIpa.

7.4. EcrecTBeHHAs! paIMOAKTUBHOCTb. 3aKOH PaIMOAKTUBHOTO
pacnaja.
S nepHple peakiuy, peakiuy JeJICHUS U CHHTE3A.

7.5. CriocoObl HaOMIOACHNUS U PErHCTPALUH 3apsSKEHHBIX YACTHII.
Ilennas peakuus neneHUs sIEp.

SAnepHas oHepretuka. TepmosaepHslil cunTes. Ilomyyenue
paZMOaKTUBHBIX U30TONOB U UX IPUMEHEHHE. bruomornyeckoe
NeMCTBUE PalMOAKTUBHBIX U3ITyUYE€HUN. DJIIEMEHTapHbIE YAaCTHUIIBI.
YckopuTtenu 2aeMeHTapHbIX YacTul. OyHIaMeHTalbHbIE
B3auMMOJEHCTBUS U cuiibl. KBapKu.

B ToM 4nciie, npaKTHYECKUX 3aHATHH H J1a0OPATOPHBIX
padort
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[Ipaktrueckoe 3ansitue 12. Pemenue 3a1a4 Ha pacnpesiesieHue
SHEPTUH B CIIEKTPE U3TyUYeHHs a0COIIOTHO YEPHOIO Tela.

IIpakTnueckoe 3anarue 13. Pemienue 3a1a4 Ha BOJTHOBbBIE
CBOMCTBAa MUKPOYACTHII.

IIpakTnueckoe 3anatue 14. Pemenue 3a1au Ha cocTaB U
CTPOEHHUE ATOMHOTO SIJIpa.

IIpakTnueckoe 3anarue 15. Pemenue 3agau Ha
CIEKTPBl H3JIy4E€HHs aTOMa BOAOPOJA.

IIpakTnueckoe 3anarue 16. Pemenue 3agau Ha
OIIPEJICJICHUE XAPAKTEPUCTUK HOHU3HPYIOIUX U3ITYYEHUH.

Jlaboparopuas padota 10. Onpenenenue paboOTh BEIX0/1a
JIICKTPOHA M3 BEIIECTBA

Jlabopartopnast pabora 11. [IpoBepka 3aKkOHOB BHEIITHETO
dotorddekra.

CamocTosiTesibHAsi pad0oTa 00y4aOIIMXCS

I/I3yquI/Ie 1 KOHCIICKTUPOBAHHUEC TCMbI «CIIOHTaHHOE B
BBIHYKIACHHOC U3JTYYCHUC DOHCPIUN).

N3yueHne 1 KOHCIIEKTUPOBAHUE TEMBI «SlIepHas YHEpreTrKa.
TepMosiIepHbI CUHTE3.




Pa3nea 8. Ctpoenue BcesieHHOI 4
8.1 IlpuMeHUMOCTh 3aKOHOB (PU3UKH 1711 OOBSICHEHHS IPUPOABI | 2
kocMuueckux 00bekToB. CotHeuHas cucrema. 3Be3/Ibl U
VMCTOYHUKHU UX SHEPTUU
8.2. 'anaktuka. IIpocTpaHCcTBEHHO-BpEMEHHbBIE MACIITA0bI 2
HaOmonaemoit Beenennoit. TemHast MmaTepusi 1 TeMHasi SHEPTHSL.
IIpomexxyToUyHAs aTTEeCTALMS 24
O060011eHre U CUCTEMAaTH3aIisl MaTepraia 18
DK3aMeH 6
NuauBuayaibHOE POEKTHPOBAHME 6
Hroro: 108
Bcero 3a roa 168

HNPUMEPHBIE TEMbI UH/IUBU1Y AJIBHBIX ITPOEKTOB

1.CBs13b 3aKOHOB COXpPaHEHHSI UMITYJIbCAa U DHEPTUM CO CBOMCTBAMH MPOCTPAHCTBEHHO-
BPCMCHHOI'O KOHTUHHUYMaA.

2.I'paBUTaLIMOHHOE TIOJIE, €70 XapaKTEPUCTHUKU — HAIIPSDKEHHOCTh U MOTEHLUA.

3.IloTeHuManbHBIE U BUXPEBBIE MOJISL.

4.IlepcnieKTUBbI MPAKTUYECKOTO HCIOJIB30BaHUS CBEPXMPOBOJMMOCTH Ui TeEpeaadyu
AJIIEKTPOIHEPIUHU.

5.0Heprocbeperaiomye HUCTOYHUKM CBETa HAa OCHOBE KOHTAKTa MOJIYMPOBOIHHKOB C
PAa3HBIM TUIIOM ITPOBOAHUMOCTH.

6.CoBpeMEHHBIE YCKOPUTEHU JIEMEHTAPHBIX YaCTHII.

7.0T CHCACIIUMBIX» aTOMOB IO KBAPKOBOTO COCTaBa 3JICMCHTAPHBIX YaCTHUII.

8.MccrnenoBaHue CBOMCTB IUIa3Mbl KaK YETBEPTOTO COCTOSIHUS BEIIECTBA.

9.JIa3epHbIE TEXHOJIOTUHU Ha CIIy>)KO€ HayKH, MEAULIUHBI ¥ TEXHUKH.

10.YnpTpa3BykoBasi IMarHOCTHKA B MEUIIUHE U TEXHUKE.

3 MarepuajibHO-TEXHUYECKOEe U y4eOHO-MeToan4eckoe odecredeHue AUCHUIINHBI
(Moxyis)
3.1 CnenuanbHble MOMEIIEHN IJIS Peain3alu MporpaMMbl

VYueOHblli KaOWHET, J1aboparopusi C JIAOOPAHTCKOM KOMHATOH, YJIOBJIETBOPSIOIINE
TpeOOBaHUSAM CAaHUTAPHO-IMUAEMHUOIOTHYECKUX npaBmil 1 HopMaTHBOB (CanlluH 2.4.2 Ne 178—
02) ¥ oCHalIeHHbIE TUIIOBBIM 00OpPYAOBaHHEM, IO3BOJIAIOLIMM JOCTHKEHHE O0YYarOIIUMHUCS
ycranoBieHHBIX @I'OC COO TpeboBaHMN K MpPEAMETHBIM, METAIPEAMETHBIM U JIMYHOCTHBIM
pe3yJibTaTaM OCBOECHHUS IPOrpaMMBbl yu4eOHOM TUCIMITIIMHBIL.

B TomM wumcre, B cocraB y4yeOHO-METOAMUYECKOTO W MaTepHaIbHO-TEXHUYECKOTO
oOecrieueHus KaOMHETAa BXOIAT:

— II0CA/I0YHBIE MECTA MO KOJIMYECTBY 00YUaOLIHXCS;

— YuebOHas ayJUTOpHUs C KOMIUIEKTOM MYJIbTUMEIUIHHOIO 000pY0BaHUS;

— MHOTO()YHKIIMOHAJILHBIN KOMITJIEKC ITPETIO1aBaTels;

— HarJsIIHBIE TOCOOHUS.

3.2 UndopmanmnonHoe obecriedeHre peaau3anuu NporpaMmmbl
3.2.1 OcHoBHas JUTEpaTypa

1. @upcoB, A. B. ®dusuka i npodeccuil M CHENHUATBHOCTEH TEXHHUYECKOTO U
€CTECTBEHHO-HAy4YHOT0 TIpodruteii : yueOHuK st oOpa3zoBarenbHbiX yupexaenuii CI1O Ha 6aze
OCHOBHOTO 00IIIeT0 00pa30BaHUsI C MOTYYCHHEM CpeIHEro oo01ero oopazosanus / A. B. ®upcos
; mon penakmueit T. U. Tpodumonoit. — 6-¢ u3n. — MockBa : Axagemus, 2021. — 352 c. —



(ITpodheccuonansuoe oopazosanue). — URL: https://academia-library.ru/catalogue/4831/579194/
— Tekcr : 3JEeKTPOHHBIN.

3.2.2 JlonoJIHUTEIbHAS JIUTEpaTypa

1. Amutpuesa, B. ®. ®usuka 1yig npodeccuit 1 crenuaibHOCTeH TEXHHUECKOT0 IpOoQHIs
: Y4eOHMK JUIsl UCTIOJIB30BaHUSI B 00pa3oBaTeIbHOM Ipoliecce 00pa30oBaTENIbHBIX OpPraHU3aIMiA
cpeanero mpodeccuoHanbHOro oOpasoBaHus, peanusyrommx mnporpammsel CIIO / B. @.
Jmutpuesa. — 9-e u3a. crep. — Mocksa : Axanemusi, 2021. — 448 c. — URL: https://academia-
library.ru/catalogue/4831/566321/.. — TeKCT : 37EKTPOHHBIH.

2. Tpodumona, T. Y. ®dusmka mis mpodeccuii U CHEUATBHOCTEH TEXHUUYECKOTO M
€CTeCTBEeHHO-Hay4yHoro npoduieir. COOpHUK 3a1ay : yuyeOHOe mocoOue Uit o0pa3oBaTeIbHBIX
yupexaenuii CI1O Ha 6aze 0OCHOBHOTO 00IIero oOpa3oBaHMs C MOJYYECHHUEM CPEIHETO OOIIEero
obpazoBanus / T. U. Tpodpumona, A. B. dupcos. — 3-e u3a. — Mocksa : Akagemus, 2022. — 288 c.
— URL: https://academia-library.ru/catalogue/4831/598168/ — TekcT : 3MEKTPOHHBIN.

3. Amutpuena, B. ®©. ®usuka s npodeccuii v CienualbHOCTEH TEXHUIECKOTO MPOQUIIAL.
COopHuk 3amad : ydeOHOe MmocoOuWe Isd 00pa3oBaTENbHBIX YUPEKIACHUH, PEATU3YIOIINX
nporpaMMbl  o0miero o0pazoBaHHs 1O TNPO(EccHs M HAYalbHOTO MPO(ECCHOHATBLHOTO
00pa3oBaHMUs M CICHHAIBHOCTAM CPEAHETO MpOo(deCcCHOHATBLHOTO O0pa30BaHMS TEXHUYECKOTO
npopwis / B. @. JImutpueBa. — 5-e¢ u3g. — MockBa : Axkagemus, 2020. — 256 c. -
(ITpodheccuonansuoe odbpazobanue). — URL: https://academia-library.ru/catalogue/4831/483984/—
Texcr : 37eKTPOHHBIN.

4. Yepros, A. I'. 3agaunuk no pusuke : yuedHOe mocodme mist By3oB / A. I'. UepTos, A. A.
BopoOweB. — 8-¢ uzn., nepepab. u gon. — MockBa : M3marenscTBo OU3MKO-MaTeMaTHIECKON
auteparypsl, 2007. — 640 c. — TekcT : HemOCpPeACTBEHHBI.

5. Tpodpumosa T. U. Kypc ¢puszuku : Yued. mocobue amis By3oB. — 16-e uzn., crep. — M. :
N3patensckuii neHTp «AkageMusi», 2008. — 560 ¢. — TekcT : HemocpeACTBEHHBIM.

6. Tpopumosa T. 1. ®uzuka B Tabnuuax u popmynax: Yued. mocodue s BHICII.y4eOHBIX
3aBe] U 00pa3oBaT.yupex. cpema.npod.odpa3zoBanus. — 4-¢ u3a. crep., — M. : M3naTenbckuii
ueHTp «Axagemus», 2010. — 448 c. — TekcT : HENOCPEACTBEHHBIH.

7. Kanamnaukos, H. I1. ®usuka. MaTEepHET-TECTHpOBaHNE 0a30BBIX 3HAHHWH : ydeOHOE
noco6wue / H. I1. Kanamuukos, H. M. KoxxeBaukoB. — Cankr-IletepOypr : Jlans, 2021. — 160 c.
— ISBN 978-5-8114-0925-9. — Texkct : 31eKTpoHHBIN // JIaHb : 37IEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/167747 . — Pexum poctyma: ajsi aBTOPH3.
M0JIb30BaTENEH.

3.2.3 MeToaunueckas Jureparypa

1. ®usnka. Konebanus. OnTrka : METOAMYECKUE YKa3aHUS K TJaOOpaTOPHBIM padoTam st
CTyaeHTOB mnepBoro kypca crnenuanbHocTeit CIIO 11.02.16 "MoHTax, TexXHUYECKOE
00CITy)KMBaHWE M PEMOHT SJEKTPOHHBIX NpuOOopoB u yctpoicTB" 23.02.07 "Texunuueckoe
oOCIly’)kUBaHHE M PEMOHT JBHraTeiei, cucrteM u arperatoB asromooOmueit" 09.02.07
"Undopmanmonnbsie cuctembl U mporpammupoBanue” 18.02.12 "TexHomoruss aHATUTHIECKOTO
KOHTPOJISI XMMHUYECKUX COeAMHEeHUH" / MMHHUCTEPCTBO HAyKM M BBICHIETO 00Opa3oBaHUs
Poccuiickoit @enepanu, Ky3zoacckuii rocy1apcTBEHHBIN TEXHHYECKUN YHUBEpCUTET UM. 1. D.
I'opGauesa, Kadenpa reopuu u meronuku npodeccruoHanibHoro oopazoBanus ; cocraButens T. B.
JlaBpsimmHa. - Kemeporo : Ky3I'TY, 2019. - 33 C. - URL:
http://library.kuzstu.ru/meto.php?n=9526. — TekcT : HemOCPEACTBEHHBIN + IEKTPOHHBIH.

2. ®u3MKa : MEeTOJIMYECKHE YKa3aHUS K MPAKTUYECKUM 3aHATUAM 1—5 U caMOCTOSTENbHON
pabore mns cryaeHToB 1 kypca cneruanbHocTe CIIO TeXHOMOTHYECKOTO MPOQMIS OYHOM
dbopmbl 00ydeHHs: / MUHUCTEPCTBO HAyKH W BhICIIETO oOpa3oBaHus Poccuiickoit denepanuu,
Ky3zbacckuii rocynapcTBeHHbIH TexHHueckuil yHuBepcuter um. T. @. I'opbaueBa, Kadenpa
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TEOpPHH U METOAMKH TpodeccHoHaTbHOTO oOpa3zoBaHus ; coctaButTenb 1. B. JlaBpsmmna. —
Kemepogro : Ky3I'TVY, 2019. — 37 c. — URL: http://library.kuzstu.ru/meto.php?n=5288 — Tekcr :
3JIEKTPOHHBIMN.

3. ®u3nKa : METOAMYECKUE YKa3aHUs K MPAKTUUYECKUM 3aHATUSM M CaMOCTOATEIbHOU
pabote mis cryaeHToB 1 kypca (2 cemectp) cniennanbHOocTeld CITO TeXHOMOTrHYecKOTo mpoguIst
ouHOi (opmbl oOyueHus / MHHHCTEPCTBO HAayKHd W BbIcIIero oOpas3oBaHus Poccuiickoii
®denepannn, Kyzdacckuii rocyapcTBEHHbBIN TexHUYeCKU yHuBepcuteT uMm. T. @. ['opOauesa,
Kadenpa reopun u meronuku npodeccuoHanbHOro 00pa3oBaHus ; COCTaBUTENb A. A. ManbIuH.
— Kemeposo : Ky3I'TY, 2019. — 64 c. — URL: http://library.kuzstu.ru/meto.php?n=5357 . — Tekct
: DJICKTPOHHBIMN.

4. ®usnKa : METOIUYECKUE YKa3aHUs K JabopaTOpHBIM padoTaM Il CTyACHTOB | Kypca
cneunanbHocted CIIO TexHOnmornyeckoro mpoduis oyHoH Gopmbl 00ydeHus / MHUHUCTEPCTBO
Hayku W BbIcmiero oOpaszoBanms Poccuiickoit ®enepammu, KyszOacckuii TrocyaapCTBEHHBIN
TexHuyeckud yHuBepcurer uMm. T. @. TopbaueBa, Kadenpa Teopun u METOAMKH
npodeccuoHaIbHOTO 00OpazoBaHusi ; coctaButenu: T. B. JlaBpsmmua, A. A. ManpmuH. —
Kemepogso : Ky3I'TVY, 2019. — 73 c. — URL: http://library.kuzstu.ru/meto.php?n=5798 — Tekcr :
3JIEKTPOHHBIMN.

5. ®usuka. Mexanndyeckue konebanusa. Jlabopatopubrii mpaktukym K-304.4 : 1o
mucrumuinae «@u3uka» Ui TeXHUYECKUX crenuaibHocTedl u Hanpasienuit / ®I'BOY BIIO
«Kys0bac. roc. Texd. yH-T uM. T. ®@. T'opbaueBa», Kad. ¢usuku ; coct.: I'. K. Komkuna, 1. B.
Iexnnnckas, II. @®. SxosneBa. — Kemeposo : Ky3I'TY, 2015. - 36 c. — URL:
http://library.kuzstu.ru/meto.php?n=3974 . — TeKCT : 2JIEKTPOHHBII.

6. OCHOBBI MOJIEKYJISIpHOW (U3MKU M TepMoIuHaMUKH. JlabopaTtopHbiii mpakTukym K-
304.3 : mo gucrumuinHe «PU3uKa» 1UIsl TEXHUYECKHUX CrienalibHOCTeN 1 HanpaBieHul / ®I'bOY
BIIO «Ky3s6ac. roc. TexH. yH-T uM. T. ®@. ['opbauesa», Kad. ¢pusuku ; cocr.: I'. K. Komkuna, U.
B. Ieexnunckas. —  KemepoBo : Ky3I'TY, 2015. - 39 ¢ - URL:
http://library.kuzstu.ru/meto.php?n=3987 . — TekcT : MEKTPOHHBIH.

7. Dnextpoctatuka. Kommiekc K-310.2 : meTonuueckue yka3zaHus ISl JTaOOpaTOPHBIX
pabotr mo pasgeny Quuku «ONEKTPOJAUHAMUKA» [UISI CTYIEHTOB BCEX HAIPABICHUU U
cnenuansHocTelt / ®I'BOY BIIO «Ky3b6ac. roc. TexH. yH-T uMm. T. @. 'opbaueBay, Kad. ¢pusznku
; coct.: B. B. Isipaun, A. A. Manbmun, T. U. Sauna. — Kemeposo : M3znatensctBo Ky3I' TV,
2015. —44 c. — URL: http://library.kuzstu.ru/meto.php?n=8431 . — TeKkcT : 3NEKTPOHHBIH.

8. duznyeckue OCHOBBI MexaHuku. KnHemMaTuka u JMHaMUKa MOCTYMAaTeIbHOTO IBHKEHUS
: mabopartopHbiii mpakTukyM K-304.1 nias TeXHUYECKHUX CHENHMATbHOCTEH W HamnpaBJICHWHA /
®I'bOY BO "Kysbac. roc. TexH. yH-T uMm. T. ®@. T'opbauesa", Kad. ¢usuku ; cocrt.: I'. K.
Komkunua, M. B. IIBexnunckas. — KemepoBo : Ky3I'TY, 2018. - 35 c. — URL:
http://library.kuzstu.ru/meto.php?n=4410 . — TekcT : 3MEKTPOHHBIH.

9. DOnektpocratuka. HamnpsokenHocTs. [loTeHIMan : MeTOAMYECKHE YKa3aHUS K
MPAKTUYECKUM 3aHATUSAM 10 Kypcy QU3MKH s OOYYaroIIMXCS BCEX CIEHUATbHOCTEH U
HampaBjeHui OakayiaBpuata Bcex ¢GopMm oO0ydeHuss / MHUHUCTEPCTBO HAYKH W BBICIIETO
oOpazoBanusi Poccuiickoii  ®enepaunu, Kys3bacckuii TrocyJapCTBEHHBIM — TEXHMYECKHM
yauBepcuteT uM. T. @. 'opbaueBa, Kadenpa dusuku ; coctaBurenu: C. A. Illenenera, 1. B.
[Bexnuuckas. —  KemepoBo : KysI'TY, 2019. - 34 ¢ - URL:
http://library.kuzstu.ru/meto.php?n=9543 . — TeKCT : 27IeKTPOHHBII.

10. JIaGopaTopHBIil MPAaKTUKYM IO (PHU3UKE : METOJMYECKHE yKa3aHHs K JaOOpaTOPHBIM
paboram 1O Kypcy GU3MKHA JUISI OOYYalOIIUXCS BCEX CIEIMHAIBHOCTEH W  HaNpaBJICHHM
OakanmaBpuata Bcex (opMm oOydeHuss / MHHHMCTEPCTBO HAayKH U BBICHIETO OOpa30BaHMA
Poccutickoit ®enepanmu, Ky3z0oacckuii rocy1apcTBEHHBIN TEXHHYECKUN YHUBEpCHUTET UM. 1. D.
I'opGauesa, Kadenpa ¢pusuku ; [cocTraBuTenu: KOUIEKTUB aBTOPOB Kadeapsl PU3UKH : aBTOPHI HE
ykazansbl]. — Kemeposo : Ky3['TV, 2019. — 83 c¢. — URL: http:/library.kuzstu.ru/meto.php?n=9718
. — Texcer : 2IeKTpOHHBIN.
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3.2.4 NnTepHeT pecypcehl

1. Enunas xomtekmus LludpoBbix 00pa3zoBaTenbHBIX PeCypcoB [DNEKTPOHHBIN pecypc]. —
Pexxum moctyma: http://school-collection.edu.ru/ , cBoO0aHBINA. — 3ari. ¢ SKpaHa.

2. EnuHoe OKHO JocTyna K HMH(GOPMAIMOHHBIM pecypcaMm [DJIeKTpOHHBIA pecypc]. —
Pexxum noctyma: http://window.edu.ru/ , cBoOOHBIH. — 3ari. ¢ KpaHa.

3. ®depepanpHbId LEHTP HH()OPMAIIMOHHO-00Pa30BaTENbHBIX PECYpPCOB [DIIEKTPOHHBIN
pecypc]. — Pexxum noctymna: http://fcior.edu.ru/ , cBo60aHBIN. — 3ari1. ¢ 3KpaHa.

4. ®usuka [ DNeKTPOHHBIN pecypc] : HayuHO-MeTOAMYECKHUil xKypHan / 3narenbckuil Jom
«IlepBoe centsiOps». — Pexxum moctyma: https://fiz.1september.ru/ , cBoO60HBIN. — 3ary. ¢ SkpaHa

4. Opranuszanusi CaMOCTOATEIbHOI Pad0ThHI 00y4YaKOIIMXCS

CamocrosiTenpHas paboTa 00y4arOmUXCsl OCYIIECTBISIETCS B 00beMe, YCTAaHOBICHHOM B
pazaerne 2 HacTOosIIelH TPOrpaMMBbl TUCITUTUTMHEI (MOIYIIS).

Hns

CaMOCTOSITEILHOU

paboThel  OO0ydYaArOIIHXCS

MIPeyCMOTPEHBI

CIicouaJIbHBIC

IIOMCIICHUA, OCHAIICHHBIC KOMHLIOTGpHOﬁ TEXHUKOU C BO3MOKHOCTBIO IIOAKIOYECHUA K
nH(pOpPMAIMOHHO — TEJIEKOMMYHHUKAIMOHHOW cetn "VHTepHer" ¢ obecrnedyeHneM aocTyna B

AJIEKTPOHHYIO
r.MexaypedeHcke.

UH(POPMALIMOHHO

00pa3oBaTeNbHYIO

cpeny ¢unmana

KysI'TY B

5. ®oH/1 OLIEeHOYHBIX CPEACTB /ISl IPOBEACHUS TEKYLEro KOHTPOJIs, IPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCs MO JMCHUILIHHE
5.1 MacmopT (poHIA OLIEHOYHBIX CPEICTB

[IpoLIeCcCe TO3HAHUS IPUPOJIBI.
Dusnyeckas BENUYNHA.
[TorpemnocTy u3MepeHuin
(bu3nueckux BenuuuH. Gusnyeckue
3aKOHBI. ['paHuUIbl IPUMEHUMOCTH
(bu3nueckux 3akoHoB. [loHsATHE O
(bu3uUecKoil kKapTHHE MUpA.
3HadyeHne (PU3UKU P OCBOCHUU
npodeccuit CI1O

OCHOBaHHOTO Ha
nuanore KyJibTyp, a
TaKKe Pa3TUIHBIX
(hbopM OOITIECTBEHHOTO
CO3HaHUSI, OCO3HAHUE
CBOETO MecTa B
MOJUKYJIBTYPHOM
MUDE;

0CO3HAHHBII BBHIOOP
Oyymiei mpodeccun u
BO3MOKHOCTEN

HanmenoBanue Conepxanue (TeMbl) pa3aena Kon tl’esyanaTbl, Ii)op
Ne [pa3aesioB KOMIIETeHIIUN Heo0XoAuMBbIe sl OH
MU CHMILITMHBI (opmupoBanus Heo(
cooTBeTcTBYIOIIEH  |pop
KOMIIeTeHIIUH €001
IKOM
Pa3nen 1. ®usuka u|l.1 dusuka — pyHnameHTanbHas OK 01, JIM4HOCTHBIE: Yer
MeTOAbl HAYYHOI0 Hayka o npupoje. EcrecTBeHHo- OK 03, c(hOpMHUPOBAHHOCTH
MO3HAHUS Hay4YHBIA METO/I TIO3HAHUS, €T0 OK 04, MUPOBO33pPEHHS,
BO3MOKHOCTH U TPAHULIBI OK 06 COOTBETCTBYIOLIETO
MPUMEHUMOCTH. DKCIEPUMEHT U COBPEMEHHOMY
TeopHUsl B poLecce MO3HAHUS YPOBHIO pa3BUTHUS
npupoabl. MoaenupoBaHue HayKH U
(bU3UYECKUX SIBIICHUN U POIIECCOB. 0OI11eCTBEHHOM
Posb sKcrieprMeHTa U TEOPHUH B MPaKTHKH,



http://school-collection.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
https://fiz.1september.ru/

peanu3anuu
COOCTBEHHEBIX
PKU3HCHHBIX IJIAHOB;
OTHOIIIEHHE K
npohecCUOHATBLHOM
NEeATETLHOCTH KaK
BO3MOKHOCTH Y4acTHUS
B PEIICHUH JINIHBIX,
00I1IECTBEHHBIX,
roCyJIapCTBEHHBIX,
0OIIIEHAIIMOHAIBHBIX
npo0iem;

HAaBBIKU
COTPYJHUYECTBA CO
CBEPCTHUKAMH, JCTHhMH
MJTAJIIIIETO BO3pacTa,
B3POCIIBIMH B
00pa3oBaTeNLHOM,
0OIIIECTBEHHO
MOJIE3HOM, yaeOHO-

M CCJIEIOBATEILCKOM,
IIPOEKTHOU U IPYTUX
BHIaX JEATEILHOCTH;
TOJIEPAHTHOE CO3HAHUE
U TTIOBEJICHHE B
MOJUKYJIbTYPHOM
MUpE, TOTOBHOCTb U
CIIOCOOHOCTDH BECTH
IHAJIOT C IPYTUMHU
ITI0IBMH, JOCTUTaTh B
HEM
B3aMMOIIOHMMAHHS,
HAXOIUTH OOIHE LETN
M COTPYIHUYATH ISt
WX TOCTHIKEHUSI,
CIIOCOOHOCTH
MPOTUBOCTOSATH
MICOTIOT UM
DKCTPEMHU3MA,
HALMOHAIN3Ma,
KceHohoouu,
NMUCKPUMHHAIUH 110
COIMAJILHBIM,
PETUTHO3HBIM,
[PacoBBIM,
HALMOHAIbHBIM
MpHU3HAKaM U JIPYTUM
HEraTUBHBLIM
COIMAIEHBIM
SIBIICHUSIM.
MetanpenMeTHBIE:




BJIaJICHUE HABbIKAMU
IMO3HABaTCIILHOM,
y4eOHO-
FCCIIE0BAaTEILCKOU U
IPOEKTHOMN
nesITeIbHOCTH,
HABBIKAMH pa3pelleHus
npo0seM; CIOCOOHOCTh
M TOTOBHOCTbH K
CaMOCTOSITETEHOMY
MOMCKY METOJIOB
peteHus
MPaKTUYECKUX 3a]1aY,
NPUMEHEHHUIO
Pa3IMYHBIX METOJIOB
MO3HAHUS;

yMEHUE
CaMOCTOSITEJIbHO
OTIpEACIIATh LENH
NesITEeIbHOCTU U
COCTaBJISTh IJIAHBI
NesITeNIbHOCTH,
CaMOCTOSITEITEHO
OCYLIECTBIIATD,
KOHTPOJIUPOBATh U
KOPPEKTUPOBATh
NesITeNIbHOCTD;
MCIIOJIb30BaTh BCE
BO3MO>KHBIE PECYPCHI
IS TOCTHKEHUS
[IOCTABJICHHEIX II€JIEU U
peanu3aluu IIaHoB
NesITeTbHOCTH;
BBIOMPATH YCICIIHbIE
CTpaTeruu B
Pa3IMYHBIX CUTYALMSIX;
YMEHHE MPOLYKTHUBHO
00IaThCS U
B3aMOJIEVICTBOBATE B
ITPOLIECCE COBMECTHOM
nesITeIbHOCTH,
YUUTHIBATH MMO3UIIUU
NPYTUX YYaCTHUKOB
NesITeIbHOCTH,
nhHEKTUBHO
pa3pemarhb
KOH(DJIUKTBI.
[IpenMeTHbIE:
BJIa/IEHUE OCHOBHBIMU
METO/IaMH HAYyYHOTO
MO3HAHUS,
MCII0JIb3yEMbIMHU B




(buzuke: HaOIIOICHUE,
OIIMCaHKe, U3MEpPEHHE,
DKCIIEPUMEHT; YMECHHUSI
0OpabaThIBaTh
pe3yIbTaThI
M3MEPEHU,
OOHapY>KUBATh
3aBUCHUMOCTH MEXKILY
(bu3HUeCKUMU
BEJIMIMHAMH,
OOBSCHITH
MOJTYYCHHBIC
pe3yabTaThl U IETaTh
BBIBOJIBI
c(hOpMUPOBAHHOCTH
YMEHUS peliaTh
(bu3nuecKue 3a1a4u;
c(hOpMHUPOBAHHOCTH
YMEHUS IPUMEHSATh
MOJTyYEHHBIC 3HAHUS
ISt 00OBSACHEHUS
yYCIIOBUN MTPOTEKAHUS
(bU3UYECKUX SIBJICHUN B
MpUPOJIC U ISt
MPUHSTHSI
MPAKTHIECKIX
pereHuii B
IMOBCEIHEBHON KH3HU,
c(hOpMHUPOBAHHOCTH
[IPEACTABICHUN O POIU
1 MecTe (U3UKH B
COBPEMEHHOM HAy4YHOHN
KapTUHE MHPA,
MOHUMAaHUE
(bU3UIECKOM CYITHOCTH
HaOII0JTaeMBIX BO
BcenenHol sIBIeHUIA,
MOHUMAaHUE POJIH
(bu3uKH B
(bopmMupoBaHUU
KpYyro3opa u
(byHKIMOHATHLHON
rPaMOTHOCTH YeJIOBEKa
NJISL pEIeHUS
MPaKTUYECKUX 3a]1aY;
c(hOpMHUPOBAHHOCTH
YMEHUS HCCIIEIOBATh
AHAITM3UPOBATH
pa3zHooOpa3HbIe
(bu3nuecKre SBICHUS U
CBOMCTBA OOBHEKTOB,
OOBSICHSITh IPUHITUTIBI




paboThl U
XapaKTePUCTUKHI
npuOOpoOB U
yYCTPOMCTB, OOBIACHITH
CBSI3b OCHOBHBIX
KOCMHYECKHX
0OBEKTOB C
reouznuecKuMmu
SIBJICHUSIMU;
BJIa/IeHUE
OCHOBOTIOJIATrAI0 MU
(bU3MIeCKUMHU
MOHSTUSMH,
3aKOHOMEPHOCTSIMH,
3aKOHAMU U TEOPUSIMHU;
yBEpEHHOE
MOJH30BAHUE
(busnueckoi
TEPMUHOJIOTUEN U
CHMBOJINKOM;
BJaJIeHUE YMEHUSIMU
BBIIBUTATH TUTIOTE3BI
Ha OCHOBE 3HAHUS
OCHOBOIOJIAraIOIINX
(bu3mIecCKux
3aKOHOMEPHOCTEN U
3aKOHOB, MPOBEPATH UX
BKCTIEPUMEHTAIbHBIMU
CpelcTBaMu,
(bopMyHpys 1EeNb
MCCIIEZIOBAHNUS;
BJIaJICHHE METOAAMU
CaMOCTOSITEITEHOTO
IUTAHUPOBAHUS U
POBEICHUS
(bu3znIecKux
HKCIEPUMEHTOB,
OTIMCaHMS U aHaJIN3a
MOJTY4YEHHOMN
M3MEPUTEIIBHON
uHbOpMaIuu,
OIIpeIeIICHUS
TOCTOBEPHOCTH
MOJTYYEHHOTO
€3yJIbTaTa.

1.2Maremartuka B Kypce (pHU3UKH:
CKaJISipHBIC U BEKTOPHBIE
BEJIMYMHBI, SJIEMEHTHI BEKTOPHOM
anreOphl.

OK 02

UIMYHOCTHEIE:
FOTOBHOCTh U
CIIOCOOHOCTH K
00pa3oBaHMIO, B TOM
HHCIIe
caM000pa30BaHUIO, HA

[IPOTSKEHUH BCEM

[Ipo




PKI3HU; CO3HATEITLHOE
OTHOIIIEHUE K
HETPEPBIBHOMY
00pa3oBaHMIO KaK
YCJIIOBHUIO YCIIEILIHOM
npodecCHoOHAIbHON 1
0OIIIeCTBEHHOM
MesITeTbHOCTH.
MeranpenMeTHble:
FOTOBHOCTh U
CIIOCOOHOCTH K
CaMOCTOATEIbHON
MH(POPMALIMOHHO-
MO3HABATEIbHON
MesITeNLHOCTH,
BJIa/IeHUE HaBBIKAMU
MOTyYeHUS
HEOO0XOMMON
uHbOpMaIu u3
CJIOBApel pa3HbIX
TUIIOB, YMEHHE
OPUEHTUPOBATHCS B
pa3IMYHBIX
MCTOYHUKAX
uHbOpMaIuu,
KPUTHYECKH OI[CHUBATH
M MTHTEPIPETUPOBATD
MH(OpMaLHIO,
MOJTy4yaeMyIo U3
pa3IMYHBIX
MCTOYHHKOB.
[IpenMeTHbIE:
c(hOpMHUPOBAHHOCTH
COOCTBEHHOM MO3UIUU
O OTHOUICHHIO K
(buznyeckoi
uHbOpMaIuu,
[10JIy4acMOU U3 PA3HBIX
MCTOYHUKOB;
BJIaJICHUE
OCHOBOTIOJIaralouMu
(bu3ueCKUMU
MOHSTUSMU,
3aKOHOMEPHOCTSIMH,
3aKOHAMU U TEOPUSIMHU;
YBEPEHHOE
MOJIb30BaHUE
(buznyeckoi
TEPMUHOJIOTHEN U
CHMBOJINKOM;
c(hOpMHUPOBAHHOCTH
CUCTEMBI 3HaHUH 00




00X (PU3HUECKUX
3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHSIX,
MpECTaBICHUN O

e CTBUH BO
Bcenennoit
(bU3MYECKUX 3aKOHOB,
OTKPBITBIX B 3€MHBIX
Y CTIOBHSIX;
c(hOpMHUPOBAHHOCTH
YMEHUI
MPOTHO3UPOBATH,
AHAITM3UPOBATH U
OIICHHUBATh
[TOCJIEACTBUS OBLITOBOM
M TIPOU3BOJACTBEHHOM

NBH>KEHUE. Y CKOPEHUE.
PaBHOIIEpEMEHHOE ITPAMOJIMHEIHOE
ITBIDKCHHE.

2.2. CBoOOAHOE MaJcCHUE.
JIBroxeHue Temna, OpOIeHHOTO MO/
YTJIOM K TOPU30HTY.

2.3. PaBHOMEpHOE ABM>KEHUE 11O
okpyxHocTu. [TocTynarenbHoe u
BpaIaTeibHOE JBUKEHUE TBEPOTO
Tena.

2.4. B3anMoieiicTBHE TEIL.
[TpuHIMIT CynepIIO3UIIUN CHUJL.
MuepuuanbHas CUCTEMa OTCUETA.
Cuta. Macca. 3ak0oHBI MEXaHUKH
Hrrorona. Cuibsl B MEXaHHKE.
JIBmkeHne HeOSCHBIX TeI U UX
MCKYCCTBEHHBIX CITyTHUKOB.
“IBiIeHus, HAOII0dAEMBIE B
HEMHEPIHUATbHBIX CUCTEMAX
oTCUeTA.

2.5. Umnynbe cuiibl. 3aKOH
COXpaHEHUs UMITyJIbca. PeakTHBHOE]

MBUKCHUE.

MPOTSKEHUH BCEU
PKU3HU; CO3HATENIbHOE
OTHOIIIEHUE K
HEMPEPHIBHOMY
00pa3oBaHMIO KaK
YCJIOBHUIO YCIICIITHOM
npoheCCUOHATLHON U
0OIIIECTBEHHON
NesITeNbHOCTH,
HaBBIKU
COTPYAHUYECTBA CO
CBEPCTHUKAMH, J€TbMHU
MJIa/IIIEro BO3pacTa,
B3pOCIIBIMH B
00pa3oBaTeNLHOM,
0OIIIECTBEHHO
MOJIE3HOM, y4eOHO-

M CCJIEIOBATEILCKOM,
IIPOEKTHOU U IPYTUX
BUJaX JAESITEIbHOCTH.
MeranpenMeTHble:
FOTOBHOCTh U

CIIOCOOHOCTH K

NesITEeNIbHOCTH
UeJIOBEKa, CBSI3aHHOM C
(hbHU3MIeCKUMHU
MpoleccaMu, ¢
[MO3UIIUH
DKOJIOTMYECKOU
0€30MaCHOCTH.
Pa3nen 2. 2.1. [Ipenmer u 3amaun OK 02, UJIMYHOCTHEIE: Ve
MexaHuka KJIACCUYECKOW MEXAHUKH. OK 04, rOTOBHOCTH U oI
Kunemarnueckue xapakrepuctuku | OK 09 CIIOCOOHOCTH K [Tpo
MEXaHUYECKOTO JBUKEHUS. oOpa3oBanmio, B ToM [[Ipa
[Mepememienue. [1yTb. CKOpOCTB. quCie Cam
PaBHOMEpHOE MPSAMOIMHEHHOE caMo00pazoBaHMIO, HA [Palc




2.6. Pabora cunbl. Pabora
MOTEHUAIBHBIX CUJI. MOITHOCTD.
Oneprus. Kunernueckas 3Heprus.
[ToTeHManbHas SHEprusi. 3aKOH
COXPAHEHUS MEXAaHUYECKOMN
pHepruu. [I[pumMeHeHne 3akOHOB
COXPAHEHUS.

2.7. PaBHOBEeCHE MaTepUAIbHOMN
TOYKHU U TBEPAOro Teaa. MOMEHT
CUJIBI. Y CIIOBHE PaBHOBECHS
TBEpAOro Teia. JIBuxeHue
PKUIKOCTEH U ra30oB. 3aKOH
COXPAHEHHUS SHEPTUU B IUHAMUKE
PKUJKOCTH U Tasa.

[TpakTrueckoe 3ansatue 1. Pemenue
3a/lady Ha KHHEMaTUKy
MOCTYATEIbHOTO IBUKEHUS TEIL.
[TpakTHueckoe 3ansATue 2.
Pemenne 3a1a4 Ha AMHAMUKY
MOCTYNATEIbHOTO IBHKEHUS
[TpakTyeckoe 3aHgaTue 3.
Perienune 3a1a4 Ha 3aKOHBI
COXpPaHEHUs B MEXaHHUKE

CaMOCTOSATEIIbHOMN
H)OpPMAIMOHHO-
[TO3HABATEJILHOMU
MesITeTbHOCTH,
BJIa/ICHUE HABBIKAMHU
MOJTy4eHUs
HEOO0XOMMON
uHbOpMaIy u3
CJIOBApel pa3HbIX
TUIIOB, yMEHHE
OPUEHTUPOBATHCS B
pa3IUYHBIX
MCTOYHUKAX
uHbOpMaIuy,
KPUTHYECKH OI[CHUBATH
M MTHTEPIPETUPOBATD
MH(OpMaLHIO,
MOJTy4aeMyIo U3
pa3IUYHBIX
MCTOYHUKOB;

YMEHHE MPOLYKTHUBHO
o0IaTbes U
B3aMOJIEVICTBOBATE B
ITPOLIECCE COBMECTHOM
NesITeIbHOCTH,
YYUTBIBATH MTO3UITUU
NPYTUX YYaCTHUKOB
MesITeNbHOCTH,
nhHEKTUBHO
pa3periarhb
KOH(JIUKTHI,

YMEHHE UCTIOIB30BaTh
CpeacTBa
MH(POPMALMOHHBIX U
KOMMYHUKAIIHOHHBIX
TEXHOJIOTUM (Z1ajee -
MKT) B permernn
KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX U
OpraHU3aIMOHHBIX
3aziay ¢ COOJIFOEHUEM
TpeOoBaHMIA
BDPTrOHOMUKHU, TEXHUKH
0C30IMaCHOCTH,
TUTUEHBI,
pecypcocoepexeHus,
MPAaBOBBIX U ATHUYECKUX
HOpPM, HOPM
HOOpPMAITMOHHON
0€30MMaCHOCTH.

[IpenMeTHbIE:




c(hOpMUPOBAHHOCTH
COOCTBEHHOH ITO3UIINHU
MO OTHOIICHHIO K
(bu3mIecKoit
MH(pOpMaLnH,
MOJTy4aeMOU U3 pa3HbIX
MCTOYHUKOB;
BJa/IeHUE
OCHOBOTIOJIAral0IUMHU
(hbU3MIeCKUMHU
MOHSTUSIMH,
3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUSIMH;
yBEpEHHOE
MOJH30BAHUE
(buzmIecKoit
TEPMUHOJIOTUEN U
CHMBOJINKOM;
c(hOpMHUPOBAHHOCTH
[IPEICTABICHUN O POJIU
1 MecTe (U3UKH B
COBPEMEHHOM HAy4YHON
KapTHHE MUPA;
MOHUMAaHUE
(bU3UIECKOM CYITHOCTH
HAOII0JTaeMBIX BO
BcenenHol sIBIEeHMIA,
MOHUMAaHUE POJIH
(bu3uKH B
(bopmMupoBaHUU
Kpyrosopa u
(byHKIMOHATHLHON
rPaMOTHOCTH YeJIOBEKa
NIISL peIIeHUS
MPaKTUYECKUX 3ajay;
BJIa/ICHUE OCHOBHBIMHU
METOJJaMH HaAYyYHOT'O
MO3HAHMUS,
MCIIOJIb3YEMBIMU B
(buzuke: HaOIIOIEHUE,
OTIHCaHue, U3MEPEHUE,
DKCIIEPUMEHT; YMECHHUSI
00pabaThIBaTh
pe3yIbTaThI
M3MEPEHU,
OOHapY>KUBATh
3aBUCHMOCTb MEXIY
(bu3HUeCKUMU
BEIMYNHAMU,
OOBSICHITH
OJTyYeHHBIE




pe3yabTaThl U IETaTh
BBIBO/IbI;
c(hOpMHUPOBAHHOCTH
CUCTEMBI 3HaHUI 00
00X (PU3HUECKUX
3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSIX,
MpPECTaBICHUN O
NENCTBUU BO
BcenenHnon
(bU3MYECKUX 3aKOHOB,
OTKPBITBIX B 3¢MHBIX
yCTIOBHSIX;
c(hOpMHUPOBAHHOCTH
YMEHUI
POrHO3UPOBATb,
AHAITM3UPOBATH U
OLICHUBATH
[TOCJIEACTBUS OBITOBOM
1 IIPOU3BOACTBEHHOMN

MaeanbHOro ra3a. CBs3b MEXKIY
TABJICHUEM U CPEHEN
KMHETUYECKON YHEpPruen
MOCTYMATENBbHOIO TEIMJIOBOrO
ITBYYKEHUS MOJIEKYJ HI€aTbHOTO
rasa.

3.2. YpaBHeHue MeHieneena-
Knaneiipona. ['a30Bble 3aKOHBI.
BHYTpeHHsI SHEPTHs HICaTbHOTO
rasa.

PabGoTa npu n3menennn oobema
HJIcaIbHOIO Ta3a. 3aKOHbI
repMoiuHaMuKUA. OCHOBBI
repMoanHaMuku. Pabora u
TerIonepeaaya Kak crocoosb

M3MEHEHUS] BHYTPECHHEN SHEPIUU.

OCHOBAHHOTO Ha
nuanore KyJibTyp, a
TaKKe Pa3TNIHBIX
(bopM 0OIIECTBEHHOTO
CO3HaHUSsI, OCO3HAHUE
CBOETO MecTa B
MOJHKYIBTYPHOM
MUPE;

rOTOBHOCTB U
CIIOCOOHOCTH K
00pa3oBaHMIO, B TOM
HHCIIe
caM000pa30BaHUIO, HA
[IPOTSKEHUU BCEM
PKH3HH; CO3HATEIIBHOE

OTHOIICHHC K

nesITeIbHOCTU
UeJIOBEKa, CBSI3aHHOM C
(hbU3UIeCKUMHU
mpoleccamu, ¢
[MO3UIIUN
DKOJIOTMYECKOU
0€30MaCHOCTH.
[Paznen 3. OcnoBbl B.1. [Ipeamer u 3agaum OK 01, UJIMYHOCTHEIE: Ve
MOJIEKYJJISIPHOM MOJIEKYJIAPHO-KUHETUYECKOU OK 02 C(OPMHUPOBAHHOCTH  (OTIP(
buzuku n reopun (MKT) u TepmonnHamMukmy. MHPOBO33pPEHU, [Tpo
TEPMOIAMHAMMKH  [DKCTIICPUMEHTAIbHBIE cooTBeTcTBytomero  |[Ipa
mokazarenbcTBa MKT. COBPEMEHHOMY Cam
IAGCOIOTHAS TeMIepaTypa Kak YPOBHIO pa3BUTHUS padc¢
Mepa cpelHEe KUHETHYECKOU HAayKH U
DHEPrUH TEIJIOBOTO ABMXKEHUS 0OIIeCTBEHHOM
gacTHIl BeniecTBa. Moenb MPAaKTUKH,




Y paBHEHHE TEMIOBOTO OanaHca.
[TepBoe u BTOpOE Havasa
TEpPMOAMHAMHUKU. ATMaOaTHBIN
npouecc. KII/ TernmoBoro
neuratens. Hukn Kapho.

3.3. ArperatHble COCTOSIHUSA
BerecTa. Pa3oBble NEPEXOBI.
[TpeoOpa3zoBaHme SHEPTUH B
(bazoBbIx niepexogax. CTpoeHue
ra3000pa3HbIX, KUAKUX U TBEPJIBIX
resn. CBOMCTBA XKUIKOCTEH.
Mcnapenue n KoHAEHCAUs.
Kunenue. Hacoiennbie u
HEHACBIIICHHBIE TapBbI.
IAGCOIOTHAS ¥ OTHOCUTEIbHAS
BJIAXXHOCTh Bo3ayxa. [lcuxpomerp,
rurpometp. Touka pocsl. Moaens
CTPOEHUSI TBEPJIbIX TEI.
MexaHn4ecKkrue CBOMCTBA TBEPABIX
Tel.

[TpakTueckoe 3auarue 4.
Pemenue 3a1a4y o MOJIEKYISPHOU
(buzuke.

[IpakTrueckoe 3ansatue 5. Pemenue
3asiay 1o TePMOJIMHAMUKE.

HETPEPBIBHOMY
00pa3oBaHMIO KaK
YCJIIOBHUIO YCIIEILIHOM
npodecCHoHAIbHON 1
0OIIIeCTBEHHOM
NesITeTbHOCTH.
MeranpenMeTHble:
BJIa/IeHUE HaBbIKAMU
IMO3HaBaTEIIHLHOM,
y4eOHo-
MCCIIEI0BATENIbCKON U
MPOEKTHOM
NesITeIbHOCTH,
HaBBIKAMH pa3pelIeHus
npo0JieM; CHOCOOHOCTh
M TOTOBHOCTb K
CaMOCTOATEIILHOMY
MOMCKY METOJIOB
peteHus
MPaKTHYECKUX 3ajad,
MPUMEHEHHUIO
pa3IMYHBIX METOJIOB
MO3HAHUS;
FOTOBHOCTH U
CIIOCOOHOCTbH K
CaMOCTOSTEIIbHOMN
H)OpPMaAITMOHHO-
[TO3HABATEJIbHOMN
MesITeTbHOCTH,
BJIa/ICHUE HABBIKAMHU
MOJTy4eHUs
HEOO0XOMMON
uHbOpMaIu u3
CJIOBApEel pa3HbIX
TUIIOB, YMEHHE
OPUEHTUPOBATHCA B
pa3IMYHBIX
MCTOYHUKAX
uHbOpMaIuy,
KPUTHYECKH OI[CHUBATH
M MTHTEPIPETUPOBATD
MH(OpMaLHIO,
MOJTy4yaeMyIo U3
pa3IMYHBIX
MCTOYHHKOB.
[IpenMeTHbIE:
BJIa/IEHUE OCHOBHBIMU
METOJJaMH HAYYHOTO
MO3HAHMS,
MCTIONIE3YEMBIMU B
(busuke: HaOIIOIEHNE,

OIMUCAHUC, UBMCPCHUC,




DKCIIEPUMEHT; YMECHHUSI
0OpabaThIBaTh
pe3yabTaThI
M3MEPEHU,
OOHapY>KUBATh
3aBUCHMOCTb MEXIY
(buznyecKkuMu
BEIMYNHAMU,
OOBSICHITH
MOJTy4YeHHbBIE
pe3yabTaThl U IETaTh
BBIBO/IbI
c(hOpMHUPOBAHHOCTH
YMEHHUS peliaTh
(bu3nuecKue 3a1a4u;
c(hOpMHUPOBAHHOCTH
YMEHUS IPUMEHSTh
MOJTyYeHHBIC 3HAHUS
ISt 00OBSACHEHUS
yYCIIOBUN NTPOTEKAHUS
(bU3UYECKUX SIBJICHUH B
MpUPOJIC U IS
OPUHSTUS
MPAKTHIECKIX
pereHuii B
IMOBCEIHEBHON KH3HU;
c(hOpMHUPOBAHHOCTH
COOCTBEHHOM MO3UIUU
O OTHOLICHHIO K
(busznueckoi
uHbOpMaIuu,
[10JIy4acMOU U3 PA3HBIX
MCTOYHUKOB;
c(hOpMHUPOBAHHOCTH
CUCTEMBI 3HAaHUI 00
00ImKX pruznyecKux
3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHSIX,
MpPECTAaBICHUN O
NENCTBUU BO
Bcenennon
(bU3MUYECKUX 3aKOHOB,
OTKPBITBIX B 3¢MHBIX
yCTIOBHSIX;

BJIa/IeHUE
OCHOBOTIOJIAral0IUMHU
(hbU3UIECKUMHU
MOHSTUSIMH,
3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUSIMH;
yBEpEHHOE
MOJIb30BaHUE




(buznyeckoi
TEPMUHOJIOTHEN U
CHMBOJINKOM;
c(hOpMUPOBAHHOCTH
YMEHHUS UCCIIEeIOBATh U
AHAIIM3HPOBATh
pa3HoOOpa3HbIe
(bu3uvecKue SBICHUS U
CBOMCTBA OOBEKTOB,
OOBSACHATH MPUHIUIIBI
paboThl U
XapaKTePUCTUKHI
npuOOpoOB U
yCTPOMCTB, OOBIACHITH
CBSI3b OCHOBHBIX
KOCMHYECKHUX
OOBEKTOB C
reo(pu3nIeCKUMHU
SIBJICHUSIMU;
c(hOpMHUPOBAHHOCTH
YMEHHI
MPOTHO3UPOBATH,
AHAJIM3UPOBATH U
OLICHUBATH
[TOCJIEACTBUS OBITOBOI
1 IIPOU3BOACTBEHHOM

rmoist. [lorennuan. PasHocTh
MOTeHIUANOB. CBs3b MEXITY
HaMpsHKEHHOCTHIO M PA3HOCTHIO
MOTEHI[UATIOB JIEKTPOCTATUUYECKOTO|
TTOJISL.

4.3. JlunsiekTpuky B
PIEKTPUYECKOM TIOJIE.
[Tomnstpusanus qUIIEKTPUKOB.
[TpOBOJHUKY B AJIEKTPUIECKOM

nosie. KonneHncaropsl, UX BUJIBL,

OCHOBaHHOTO Ha
nuasore KyJibTyp, a
TaK)Ke Pa3TUIHBIX
(bopM 0OIIECTBEHHOTO
CO3HAHMSI, OCO3HAHUE
CBOET0 MecTa B
MOJUKYJIBTYPHOM
MHpE;

rOTOBHOCTD H

CIIOCOOHOCTH K

NesTEIbHOCTH
UeJIOBEKa, CBSI3aHHOM C
(hbU3UIeCKUMHU
MpoleccaMu, ¢
[MO3UIIUH
DKOJIOTUYECKOU
0€30IaCHOCTH.
Pa3nean 4. 4.1. [Ipenmer u 3amaun OK 01, JIMYHOCTHEIE: Ve
DIeKTPOAMHAMMKA PIICKTPOAMHAMUKHU. DnekTpuueckoe| OK 02, ChOPMUPOBAHHOCTh  [OTIP(
B3aumozeiicreue. 3akoH Kynona. | OK 03 MUPOBO33pEHU,
3aKOH COXpaHEHUs ANEKTPUIECKOTO COOTBETCTBYIOIIETO
Bapsa. COBPEMEHHOMY
4.2. DneKTpuuecKoe moJie, ero YPOBHIO pPa3BUTHS
CUJIOBAsi XapaKTEPUCTUKA. HAyKU U
[TpuHIMIT CynEepIIO3UIIUH TTOJIEH. 0OIIIECTBEHHON
PaboTa cuI AIeKTPOCTaTUYECKOTO MPaKTUKH,




CIOCOOBI COeAMHEHUS. DHEPTus
BapsHKEHHOT0 KOHAEHCATopa.
(OHEprus NEKTPUUYECKOTO MOJISL.
4.4. ITocTOSHHBIN AIEKTPUUECKUIA
TOK. 3aKOHBI IIOCTOSTHHOTO TOKA.
YcioBUST U NECUCTBUSA
pIIEKTpUUEecKoro Toka. Cuia Toka u
IIOTHOCTE TOKA. 3akoH Oma 1i1g
Y4acTKa LEnH. DJIEKTPUIECKOoe
COITPOTHUBJICHHUE.
CBEpXIIPOBOAUMOCTb.
DJIEKTPOABMIKYIIIAS CHIIA
MCTOYHHUKA TOKa. 3akoH Oma s
[TOJTHOU IEIIH.

Buabl coenvHeHHs] MPOBOJAHUKOB.
Bakon JIxoyns — Jlenma. Pabora u
MOIIIHOCTb 3JIEKTPUUYECKOT0 TOKA.
DIEKTPUUECKUI TOK B Pa3TMUYHBIX
cpenax. [lnazma. DnekTpomnus.
(OCHOBHBIE HOCUTEJIN TOKA B
pa3nuuHbIxX cpenax. CoocTBeHHAs
IPOBOJIUMOCTD IMOJYIIPOBOTHUKOB.
[ToryTpOBOTHUKOBBIE TPUOOPHI.
4.5. MarautHoe nosne. Bextop
MHIYKIIMA MAarHUTHOTO TOJISI.
[IpuHLUIT CynIepIIO3ULIUT
MarHUTHBIX MOJIed. MarHuTHoe
[OJI€ MPOBOJHUKA C TOKOM.
/leiicTBME MAarHUTHOTO IIOJIS Ha
[IPSMOJIMHEMHBINA TPOBOJIHUK C
TOKOM. 3aKOH AMIiepa.
B3anmMopeiictBrue TokoB. PaboTa mo
MEepEMEILICHUIO MPOBOIHUKA C
TOKOM B MarHUTHOM TIOJIE.
/leiicTBHE MarHUTHOTO IIOJIS Ha
nBrOKyIuiics 3apsa. Cuna
Ulopennia. Y ckopurenu
BapSKEHHBIX YaCTHIL.

4.6. JlelicTBE MarHUTHOT'O TIOJISI HA
nBrOKyIuiics 3apsg. Cumna
Ulopenna. Y ckopurenu
BapSKEHHBIX YaCTHIL.
Macc-cnektporpad.

4.7. TIoTok BEKTOpa MarHUTHOM
MHIYKIUU. SIBIeHne
AIEKTPOMATrHUTHON MHIYKIUH.
3aKOH 3JIEKTPOMarHuTHOM
mHaykuud. DJ1C uHAyKIUN B
MBIKYIIAXCS MPOBOTHUKAX.
[TpaBuno Jlenua. fIBienue
caMOUHAYKIUU. ITHAYKTUBHOCT.

00pa3oBaHUIO, B TOM
qHcie
camMo00pazoBaHUIO, HA
MPOTSIKEHUH BCEU
PKI3HU; CO3HATEITLHOE
OTHOIIIEHUE K
HETPEPBIBHOMY
00pa3oBaHMIO KaK
YCJIIOBHIO YCIIEILIHOM
npodecCHoHAIbHON 1
00IIECTBEHHOM
nesITeTIbHOCTH;
0CO3HAHHBII BBHIOOD
Oyymiei mpodeccun u
BO3MO>KHOCTEN
peanu3anuu
COOCTBEHHBIX
PKI3HEHHBIX TJIAHOB;
OTHOIIIEHUE K
npohecCUOHATBLHOM
NesITeTbHOCTU KaK
BO3MOKHOCTH Y4acCTHUS
B PELLICHUU JINYHBIX,
00I1IECTBEHHBIX,
rOCyJ1apCTBEHHBIX,
0OIICHAIIMOHATBHBIX
mpoOem.
MeranpenMeTHble:
BJIa/IeHUE HaBbIKAMU
IMO3HaBaTEIIHLHOM,
yaeOHO-
MCCIIEI0BATENIbCKON U
MPOEKTHOM
MesITeNbHOCTH,
HaBBIKAMH pa3pelIeHus
npo0JieM; CHOCOOHOCTh
M TOTOBHOCTbH K
CaMOCTOSITETEHOMY
MOUCKY METOJIOB
peeHus
MpaKTHYECKUX 3ajad,
MPUMEHEHUIO
pa3IMYHBIX METOJOB
MO3HAHUS;
FOTOBHOCTh U
CIIOCOOHOCTH K
CaMOCTOATEIbHON
MH(POPMALIMOHHO-
MO3HABATEIbHON
MesITebHOCTH,
BJIa/IeHUE HaBbIKAMU

MOJTYYCHH A




MarguTHLIE CBOMCTBA BEIIECTBA.
OHEprusi MarHUTHOTO TOJISL.

HE0OX0 MO
uHbOpMaIy u3
CJIOBApel pa3HbIX
THITOB, YMCHHE
OPUEHTUPOBATHCS B
pa3TUYIHBIX
MCTOYHUKAX
uHbOpMaIuu,
KPUTHYECKH OI[CHUBATH
M HHTEPIIPETUPOBATH
MH(OpMaLHIO,
MOJTy9YaeMyIo U3
pa3IMYHBIX
MCTOYHUKOB,;

yMEHHE
CaMOCTOSITEITLHO
OTIPENIENIATH eTTH
NeSATeNbHOCTU U
COCTABIISITh TLIAHBI
NeATeNIbHOCTH;
CaMOCTOSITEITLHO
OCYILECTBIIATD,
KOHTPOJIHPOBATH U
KOPPEKTHPOBATH

e TEIbHOCTD;
MCIIOJIb30BaTh BCE
BO3MOYHBIE PECYPCHI
NIIsT JOCTUKCHHUS
[IOCTABJICHHELIX I1€JIEU U
peanu3aiuu miaHoB
e TeIbHOCTH;
BBIOMPATH YCICIIHBIE
CTpaTeTuH B
Pa3IMYHBIX CUTYAIHIX.
[IpenmeTHbIE:
BJIaJJICHHE OCHOBHBIMHU
METO/IaMU HAy9IHOTO
MO3HAHMUS,
MCITOJTb3YEMBIMH B
(buzuke: HaOIIOIEHUE,
OIIMCaHKe, U3MEPEHHE,
BKCTIIEPUMEHT; YMEHUS
00pabaThIBaTh
pe3ynbTaThl
M3MEPEHU,
OOHapY>KUBATh
3aBUCHUMOCTH MEXKILY
(bu3HUeCKUMU
BEJIMYMHAMH,
OOBSICHITH

MOJTYYCHHBIC




pe3yabTaThl U IETaTh
BBIBOJIBI
c(hOpMHUPOBAHHOCTH
YMEHUS peliaTh
(bu3nuecKue 3a1a4u;
c(hOpMHUPOBAHHOCTH
YMEHUS IPUMEHSTh
MOJTYYCHHBIC 3HAHUS
111 00BACHEHUS
YCJIOBUHM MPOTEKaHUS
(bU3NYEeCKUX SIBICHUI B
MPUPOIC U JIIIS
PUHSATHSI
MPaKTUIECKUX
peleHuii B
IMOBCETHEBHON KU3HU;
c(hOpMHUPOBAHHOCTH
YMEHHUS UCCIIEeIOBATh U
AHATTM3UPOBATh
pa3HooOpa3HbIe
(bu3vecKue SBICHUS U
CBOICTBA OOBEKTOB,
OOBSICHATH TIPUHITHAITHI
paboThl U
XapaKTEPUCTUKH
npubOpoOB U
yCTPOMCTB, OOBIACHITH
CBSI3b OCHOBHBIX
KOCMHUYECKHX
OOBEKTOB C
reouznuecKuMmu
SIBJICHUSIMU;
c(hOpMHUPOBAHHOCTH
COOCTBEHHOM MO3UIUU
MO OTHOIICHHIO K
(buznyeckoi
uHbOpMaIuu,
[10JIy4acMOU U3 PA3HBIX
MCTOYHUKOB,;
BJIaJICHUE
OCHOBOTIOJIATAIO MU
(bu3ueCKUMU
MOHSTHSIMH,
3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPHUSIMHU;
YBEPEHHOE
MOJIH30BAHUE
(buznyeckoi
TEPMUHOJIOTHEN U
CHMBOJINKOM;
c(hOpMHUPOBAHHOCTH
MEHUMN




MPOTHO3UPOBATH,
AHAJIM3UPOBATH U
OLICHUBATH
[TOCJIEACTBUS OBITOBOI
M ITPOU3BOACTBEHHOMN
nesITeIbHOCTU
UeJIOBEKa, CBSI3aHHOM C
(bU3MIeCKUMHU
MPOIECCAMH, C
[MO3UIIUN
DKOJIOTMYECKOU
0€30I1aCHOCTH;
c(hOpMHUPOBAHHOCTH
MPEACTABICHUHN O pOJIU
1 MecTe (PU3UKH B
COBPEMEHHOMN HAy4YHOI
KapTHHE MUPA;
MOHUMAaHUE
(bU3UIECKOM CYITHOCTH
HaOII0JTaeMBIX BO
BcenenHol sIBIeHUIA,
MOHUMAaHUE POJIH
(bu3uKH B
(bopmMupoBaHUU
Kpyro3opa u
(byHKIMOHATHLHON
rPaMOTHOCTH Y€JIOBEKa
NJISL pEIeHUS
MPaKTUYECKUX 3a7ay;
c(hOpMHUPOBAHHOCTH
CUCTEMBI 3HAaHUI 00
001X (PU3HUECKUX
3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSIX,
MpPECTaBICHUN O
NENCTBUU BO
Bcenennon
(bU3MYECKUX 3aKOHOB,
OTKPBITBIX B 3¢MHBIX
yCTIOBHSIX;

BJaJIeHUE YMEHUSIMU
BBIIBUTATh TUTIOTE3BI
Ha OCHOBE 3HAHUS
OCHOBOTIOJIAralOIIUX
(bU3mIeCcCKux
3aKOHOMEPHOCTEN U
3aKOHOB, MPOBEPATH UX
DKCIIEPUMEHTATHHBIMU
CpelacTBaMH,
(bopmMynHpys 1EeNb
MCCIICIOBAHNUS;




BJIa/ICHUE METOJAMH
CaMOCTOSATEIIBHOIO
MIaHUPOBAHUS U
POBEICHUS
(bu3HUECKUX
DKCIIEPUMEHTOB,
OIHMCAaHUS U aHAJIN3a
MOJTY4YEHHOM
M3MEPUTEIIBHON
uHbOpMaIuy,
OIIpEAEICHUS
OCTOBEPHOCTH
[OJy4YEHHOTO
e3yJbTaTa

@awen 5.
0J1e0aHus U

BOJTHBI

5.1 Mexanundeckue KojaeOaHusl.
Yrpyrue Bonabl. KonebarenbHoe
nBrKeHUE. ['apMoHnYeckre
Kkosie0anust. CBOOOIHBIE U
BBIHYK/JICHHBIE MEXaHUYECKIE
kosneOanus. [IpeBpaiienue sHepruun
py KoJiebaTeIbHOM

nBukeHud. llomepeunsie u
MPOJOTBHBIC BOJIHEI.
XapakTepucTuky BoJHbI. CBOICTBA
MEXaHUYECKUX BOJH. 3ByKOBBIC
BOJIHBI. YJIbTPa3BYK U €r0
MPUMEHEHUE.

5.2. DIIEKTpOMarHuTHHIE
konebanus. KonebaTenbHbIit
KOHTYp. CBOOOTHBIC U
BBIHYKICHHBIE 3JIEKTPOMArHUTHBIE
kosneOanus. [IpeBpaiienue sHepruun
B KOJIe0aTEIIbHOM KOHTYPE.
Baryxaroliye 3J1IeKTpOMarHuTHbIE
KoneOanus. ['enepaTop
HE3aTyXaIoIUX JIEKTPOMAarHUTHBIX
KoneOanuii. [lepeMeHHBIN TOK.
AKTUBHOE, EMKOCTHOC U
MHIYKTUBHOE COIIPOTHUBIICHUS
MmepeMeHHOTo Toka. Pabora u
MOIIHOCTH TOKa. | eHepaTopbl ToKa.
Tpancdopmaropsr. [lonxydenue,
rnepenava u pacrpeaeneHue
DIIEKTPOIHEPTUH.

S5.3. BuxpeBoe a5ekTpruueckoe
rmoJie. DNEeKTPOMArHUTHOE TOJIe Kak
0COOBIN BU MAaTCPUH.
(DNEKTPOMArHUTHBIE BOJHBI, UX
cBOMCTBA. OTKPBITHIN
KOJIeOaTebHBIN KOHTYD.
MN306peTenue paauo A. C.

[TortoBbIM. /Inana3zoHbl

OK 01,
OK 02

UIngyHOCTHBIE:!
c(hOpMUPOBAHHOCTH
MUPOBO33pPEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKH U
0OIIIECTBEHHON
MPAaKTUKH,
OCHOBAaHHOTO Ha
nuanore KyJibTyp, a
TaKXKe pa3Iu4HbIX
(bopM 0OIIIECTBEHHOTO
CO3HaAHMSI, OCO3HAHHE
CBOETO MecCTa B
MOJUKYJIbTYPHOM
MUPE;

FOTOBHOCTh U
CIIOCOOHOCTH K
00pa3oBaHMIO, B TOM
qHcie
caMo00pa3oBaHuIO, HA
MPOTSIKEHUH BCEU
PKI3HU; CO3HATEITLHOE
OTHOIIIEHUE K
HETIPEPBIBHOMY
00pa3oBaHMIO KaK
YCJIIOBHIO YCIIEILIHOM
npodecCHoOHAIbHON 1
0OIIIeCTBEHHOM
NesITeTbHOCTH.
MeranpenMeTHble:
BJIa/IeHUE HaBbIKAMU
IMO3HaBaTEIIHLHOM,
yaeOHO-
MCCIIEI0BATENIbCKON U
MPOEKTHOM

NCATCIBbHOCTH,

Yer
oTIP(
[Ipo
[Tpa
Cam
padc
) EIY




DIIEKTPOMArHUTHBIX U3IYYCHUN U
MX MPaKTUYECKOe MPUMEHEHHUE.
[TpuHIUIBI paAUOCBSI3U U
TEJIEBUICHUSI.

[TpakTrueckoe 3ansATue 6. Pemenue
3ajay Ha OIpejiesieHUe MapaMeTpoB
rapMOHUYECKUX KOJIeOaHu
MEXaHUYECKON CUCTEMBI.
[MpakTuyeckoe 3ansTue 7.
Permenue 3aa4 Ha onpezeneHue
XapaKTePUCTUK BOJIHOBOTO
mporecca.

[MpakTuyeckoe 3aHsTue 8.
Permenue 3a1a4 Ha uccieI0BaHNE
BIIMSIHUS KOHJIEHCATOPA M KaTyILIKU
MHIYKTUBHOCTH B IIETIH
MEPEMEHHOTO TOKA.

UlabopatopHas pabora 1. Pacuer
[MOTPEIIHOCTEN pe3yIbTaTOB
M3MEpEHUsI.

UlaGopaTtopHas pabora 2.
OnpeneneHne yCKOpPEeHUs: CHIIbI
TSKECTH € TIOMOIIIbIO
MaTeMaTHYECKOT0 MasiTHUKA.
UlaGopaTtopHas pabora 3.
MccenenoBanue 3aTyXarommmx
DIIEKTPOMArHUTHBIX KOJICOaHUH.
UlaGoparopHas pabota 4.
OnpeneneHue y1eabHOro
COIIPOTHUBIICHUS IPOBOIHUKA.
UlaGopaTtopHas pabora 5.
Onpenenenyue CoOnpoTUBIICHUS
METOJIOM aMIIepMEeTpa-BOJIbTMETPA.
UTaGoparopHas pabota 6.
MN3ydyeHue TemMnepaTypHoOi
BaBUCUMOCTH COTIPOTUBIICHUS
METaJIJIOB.

UlaGoparopHas pabota 7.
Onpenenenre HHIYKTUBHOCTU
KaTYIIKH.

HABBIKAMH Pa3peIICHUS
npo0seM; CIOCOOHOCTh
M TOTOBHOCTbH K
CaMOCTOSITETEHOMY
MOMCKY METOJIOB
peteHus
MPaKTHYECKUX 3ajad,
NPUMEHEHHUIO
pa3IMYHBIX METOJIOB
MO3HAHUS;
FOTOBHOCTh U
CIIOCOOHOCTBH K
CaMOCTOSATEIIbHOMN
uH)OpPMAITMOHHO-
[TO3HABATEJIbHOMN
MesITeIbHOCTH,
BJIa/ICHUE HABBIKAMH
MOJTy4eHUS
HEO0OX0IMMON
MH(pOPMALIUU U3
CII0Bapey pa3HbIX
TUIIOB, YMCHHE
OPUEHTUPOBATHCS B
pa3TMYHBIX
MCTOYHUKAX
MH(pOpMaLUH,
KPUTHUECKU OIICHUBATD
M MTHTEPIPETUPOBATH
nHbOpMaIuio,
MOTy4aeMyIo U3
pa3IUYHBIX
MCTOYHHKOB.
[IpenmeTHbIE:
BJIa/ICHUE OCHOBHBIMHU
METOJJaMH HaAyYHOT'O
MO3HAHWS,
MCIIOJIb3YEMBIMU B
(buzuke: HaOIIOICHUE,
OTIHCaHue, U3MEPEHUE,
DKCIIEPUMEHT; YMECHHUSI
00pabaThIBaTh
pe3yIbTaThI
M3MEPEHU,
OOHapY>KUBATh
3aBUCHMOCTb MEXIY
(bu3HUeCKUMU
BEIMYMHAMU,
OOBSICHITH
MOJTy4YeHHbBIE
pe3yabTaThl U IETaTh

BBIBO/JIbI




c(hOpMUPOBAHHOCTH
YMEHHUS peliaTh
(bu3nuecKue 3a1a4u;
c(hOpMUPOBAHHOCTH
YMEHUS IPUMEHSTh
MOJTyYEeHHbIE 3HAHUS
111 00BACHEHUS
YCJIOBUH MPOTEKaHUS
(bU3NYEeCKUX SIBICHUI B
OpUpoie U AJs
MPUHSTHS
MPaKTHYECKUX
peleHuii B
IMOBCETHEBHON KU3HU;
c(hOpMUPOBAHHOCTH
COOCTBEHHOH ITO3UIINHU
MO OTHOIICHHIO K
(buznyeckoi
uHbOpMaIuu,
[10JIy4acMOU U3 PA3HBIX
MCTOYHUKOB;
c(hOpMHUPOBAHHOCTH
CUCTEMBI 3HAaHUI 00
00X (PU3HUECKUX
3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHSIX,
MpECTaBICHUN O
NENCTBUU BO
BcenenHnon
(bU3MYECKUX 3aKOHOB,
OTKPBITBIX B 3¢MHBIX
yCTIOBHSIX;

BJIa/IeHUE
OCHOBOTIOJIAral0UMHU
(hbU3UIECKUMHU
MOHSTUSIMH,
3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUSIMH;
yBEpEHHOE
MOJIb30BaHUE
(buzmIecKoit
TEPMUHOJIOTUEN U
CHMBOJINKOM;
c(hOpMHUPOBAHHOCTH
YMEHHUS UCCIIeI0BaTh U
AHAITM3UPOBATH
pa3zHooOpa3HbIe
(bu3nuecKre SBICHUS U
CBOICTBA OOBHEKTOB,
OOBSICHATH TPUHITUTIBI
paboThI 1
XapaKTEPUCTUKHI




npuOOpoOB U
YCTPOMCTB, OOBIACHITH
CBSI3b OCHOBHBIX
KOCMHYECKHX
OOBEKTOB C
reou3nuecKuMmu
SIBJICHUSIMU;
c(hOpMUPOBAHHOCTH
YMEHUI
POrHO3UPOBATD,
AHAITM3UPOBATH U
OLICHUBATh
MOCTIEACTBUSI OBITOBOI
M TIPOU3BOJACTBEHHOM

onThueckas cuctema. Onrudeckue
MPUOOPHI.

6.2. BonHOBBIE CBOMCTBA CBETA.
[IpuHIMIT OTHOCUTEIBHOCTH
Oinmreitna. Uatepdepenums
cBeTa. KorepeHTHOCTb.
Mcnonp3oBanue uHTEphEpeHIINH B
Hayke U TexHuke. Judpaxmus
cBeta. JlndpakiMoHHAs perieTKa.
[Tonsspusanus ceera. Ilomsiponsl.
Jlucniepcust cBeta. UHBapruaHTHOCTH
MOJ1yJIsI CKOPOCTH CBETA B BaKyyMe.
[TpocTpaHCTBO U BpeMs B
CIIELHAJIbHON TEOpUU
OTHOCHUTEJIBHOCTH.

[TpakTnueckoe 3anstue 9. Pemenue
3aja4 Ha IOCTPOEHUE N300paKeHUS
B TOHKOU JIMH3E.

[TpakTrueckoe 3austue 10.
Pewienue 3a1a4 Ha BOJIHOBYIO
ONTHUKY.

[TpakTnueckoe 3anstue 11.
Penrenue 3amad Ha sinemedtsl CTO.

PKU3HU; CO3HATENIbHOE
OTHOIIIEHUE K
HETIPEPBIBHOMY
00pa3oBaHMIO KaK
YCJIIOBHUIO YCIIEILIHOM
npodecCHoOHAIbHON 1
0OIIIECTBEHHON
NesITeIbHOCTH,
HaBBIKU
COTPYAHUYECTBA CO
CBEPCTHUKAMH, J€TbMHU
MJIa/IIIEro BO3pacTa,
B3pOCIIBIMH B
00pa3oBaTeNLHOM,
0OIIIECTBEHHO
MOJIE3HOM, y4eOHO-

M CCJIEIOBATEILCKOM,
IIPOEKTHOU U IPYTUX
BUJaX JESITEIbHOCTH.
MeranpenMeTHble:
FOTOBHOCTh U
CIIOCOOHOCTH K
CaMOCTOATEIbHON

MH(POPMALIMOHHO-

NesITEeNIbHOCTH
YUeJIOBEKa, CBSI3aHHOM C
(bu3HUeCKUMU
MpoleccaMu, ¢
[MO3UIIUH
DKOJIOTUYECKOU
0€30MaCHOCTH.
[Pazgen 6. Ontuka 6.1 ['eomeTpuyeckas onTuka. OK 02, JIMYHOCTHEIE: Ve
[TpstmonuneitHoe pactipoctpanenue | OK 04 FOTOBHOCTb U 0TI
CBETa B OJJHOPOJHOM Cpejie. CIIOCOOHOCTH K [Tpo
CKOpOCTh pacipOoCTpaHEHUs CBETA. oOpa3oBanmio, B ToMm [[Ipa
BaKOHBI OTpaKEHUS U MPETOMIICHUS]] qHrCie Cam
ceta. [lonHOE BHyTpeHHee caMo00pazoBaHMIO, HA [Palc
oTpakeHue. JIunzel. ['na3 kak NPOTSKEHUH BCEM JTab




JTaboparopHas paboTa 8.
Onpenenenrie noka3aresns
HpGHOMHeHI/IH CTCKJIa

MHTEP()EPEHIIMOHHBIM METO/IOM.

UTaGoparopHas pabota 9.
Onpenenenre napameTpoB
M PaKIIMOHHON PELIETKH

[TO3HABATEJIbHOMN
nesITeTIbHOCTH,
BJIa/ICHUE HABBIKAMH
MOJTy4eHUs
HEOO0XOMMON
uHbOpMaIy u3
CJIOBApEl pa3HbIX
TUIIOB, YMEHHE
OPUEHTUPOBATHCSA B
pa3IMYHBIX
MCTOYHUKAX
uHbOpMaIuu,
KPUTHYECKH OI[CHUBATH
M UTHTEPIPETUPOBATD
MH(OpMaLHIO,
MOJTy4yaeMyIo U3
pa3IMYHBIX
MCTOYHUKOB;

YMEHHE MPOLYKTHUBHO
o0IaTbes U
B3aMOJIEVICTBOBATE B
ITPOLIECCE COBMECTHOM
nesITeIbHOCTH,
YYUTBIBATH MTO3UITUU
NPYTUX YYaCTHUKOB
NesITeIbHOCTH,

B HEKTUBHO
pa3pemarhb
KOH(DJIUKTBI.
[IpenMeTHbIE:
c(hOpMHUPOBAHHOCTH
COOCTBEHHOM MO3UIUU
O OTHOUICHHIO K
(buszrueckoi
uHbOpMaIuu,
[10JIy4acMOU U3 Pa3HBIX
MCTOYHUKOB;
BJIaJICHUE
OCHOBOTIOJIaralouMu
(buznyecKkuMu
MOHSTUSMU,
3aKOHOMEPHOCTSIMU,
3aKOHAMU U TEOPUSIMH;
YBEPEHHOE
MOJIb30BaHUE
(busznueckoi
TEPMUHOJIOTHEN U
CHMBOJINKOM;
c(hOpMHUPOBAHHOCTH
[IPEICTABICHUN O POJIU
1 MecTe (U3UKH B

COBPEMEHHOM HAYyYHOUI




KapTHHE MUPA;
MOHUMaHHUE
(bu3nvecKoil cymHocT!
HaOJIFOJaeMBIX BO
BcenenHoit aBIeHUIM;
MOHUMaHUE POJTIH
(buzuku B
(hopMupOBaHUHT
Kpyro3opa u
(byHKIIMOHATTLHOM
rPaMOTHOCTH Y€JIOBEKa
TSI pereHust
MPaKTUYECKHUX 3a7a4;
c(hOpMHUPOBAHHOCTH
CHUCTEMbI 3HaHHI 00
00X PU3HIECKUX
3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSIX,
MpECTaBICHUN O
IMeNCTBUM BO
Bcenennoit
(bU3MYECKUX 3aKOHOB,
OTKPBITHIX B 3€MHBIX

Y CTIOBHSIX;

BIIaJICHHC
OCHOBOITOJIar afoIIIMMHU
(hbU3MIeCKUMHU
MOHATHUSAMHU,
3aKOHOMEPHOCTSIMH,
3aKOHAMU U TEOPUSIMH;
YBEPEHHOE
IOJIb30BaHUE
(buzmIecKoit
TEPMUHOJIOTUEN U
CHMBOJINKOM;
c(hOpMHUPOBAHHOCTH
YMEHHI
MPOTHO3UPOBATH,
AHATM3UPOBATH U
OLICHUBATh
[TOCJIEACTBUS OBITOBOI
1 IIPOU3BOACTBEHHOM
NeATeITbHOCTH
UeJIOBEKa, CBSI3aHHOM C
(hbU3UIeCKUMHU
MpoLiecCaMu, C
[MO3UIIUH
BKOJIOTUYECKOMN
0C30ITaCHOCTH.

asges 7.
BaHTOBas (u3MKa,

7.1. Ilpenmer u 3aa4n KBAHTOBOM
(buzuku. BHemHwmit

(borosnexTpuyeckud 3PPeKT.

OKO1,
OK 02

UIMYHOCTHEIE:
c(hOpMHUPOBAHHOCTH

MHUPOBO33pEHUS,

YT
OTIPC

[Ipo




dusuka aToma u
ATOMHOTIO siApa

[TerioBoe u3nydeHue.
Pacnipenenenue sHEPTUU B CIIEKTpe
AOCOIIOTHO YEPHOT'O TeTA.
KBanTOBas runoresa
[Tmanka.OneiTel A. I'. CtoteToBa,
BaKOHBI BHEIIHETO oToddPexTa.
YpaBHeHue A. DUHIITEHHA TSt
BHemHero Gororddexra.
Buytpennuit porospdexr. Tumsr
(hOTOZJIEMEHTOB.

7.2. ®oTOH. Mozenu CTpoeHHUsI
atoma. OmeITe! I1. H. JIeOenesa u
C. 1. BaBunosa. 'unore3a JI. Jle
bpoiisis 0 BOJTHOBBIX CBOMCTBAX
Mukpouactul]. KopnyckymspHo-
BOJTHOBOM Jyanm3M. Judpaxius
PIEKTPOHOB. /[aBiieHnE cBETA.
CooTHOIIEHHE HEOTIPEAETIEHHOCTEN
["eitzenOepra.O0bsCHEHHE
ITMHENYaToro CIIEKTpa aToMa
BO/IOPOJIa HA OCHOBE KBAHTOBBIX
noctynaroB H. bopa. CniontanHoe
M BBIHYKJIEHHOE U3JIy4YeHHE
pHepruu. Jlaszepsl.

7.3. CocTaB U CTPOEHUE aTOMHOTO
sapa. M3otonsl. SnepHbie CUIIBL
JleexT Macchl ¥ SHEPTUs CBIA3U
sIpa.

7.4. EcrecTBeHHas
PaaMOaKTUBHOCTh. 3aKOH
PalnOaKTUBHOTO pacnaja.

S nepHble peakuuu, peakiuu
MeJIeHusl U CUHTE3a.

7.5. CriocoObl HaOMIOICHUS U
pEeTUCTpaluy 3apsHKEHHBIX YaCTHUIL.
[lenHast peakuus aAeaeHus sep.
SlnepHast sHEpreTUKa.

TepmosinepHsIil cuntes. Ilonydenue)

PaTMOaKTUBHBIX U30TOMOB M MX
IpuMeHeHue. buonornyeckoe
NMEeCTBYE pPaliOaKTUBHBIX
M3IIy4eHUI. DleMeHTapHbIe
YaCTHULIbL. Y CKOPUTEIHN
RIIEMEHTAPHBIX YaCTHLI.
DyHIaMeHTaIbHbIE
B3aUMOJICHCTBUS U cuiIbl. KBapku.
[TpakTHueckoe

sanatue 12. Perrenue 3amay Ha
pactpeiesieHue YHEPTUN B CIIEKTPE
M3Ty4deHUs1 aDCOIOTHO YEPHOTO
TeJia.

COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HaYKH U
0OIIIeCTBEHHOM
MPaKTHKH,
OCHOBaHHOTO Ha
nuanore KyJibTyp, a
TaKKe Pa3TUIHBIX
(hop™ OOITIECTBEHHOTO
CO3HAHMS, OCO3HAHHE
CBOETO MecTa B
MOJUKYJIBTYPHOM
MUDE;

FOTOBHOCTB U
CIIOCOOHOCTH K
00pa3oBaHUIO, B TOM
HHCIIe
caM000pa30BaHUIO, HA
[IPOTSKEHUU BCEM
PKM3HU; CO3HATEIIbHOE
OTHOIIICHUE K
HEPEPHIBHOMY
00pa3oBaHMIO KaK
YCJIOBHUIO YCIICIIIHOM
npoheCCUOHATLHON U
0OIIIECTBEHHON
MesITeTbHOCTH.
MertanpenMeTHBbIE:
BJIa/ICHUE HABBIKAMHU
IMO3HABATCIILHOM,
y4eOHO-

M CCIIE0BAaTEILCKOU U
IPOEKTHOMN
NesITeIbHOCTH,
HABBIKAMU Pa3peIICHUS
npo0seM; CIOCOOHOCTh
M TOTOBHOCTbH K
CaMOCTOSITETEHOMY
MOMCKY METOJIOB
peteHus
MPaKTHYECKUX 3ajad,
MPUMEHEHHUIO
pa3IMYHBIX METOJIOB
MO3HAHUS;
FOTOBHOCTh U
CIIOCOOHOCTH K
CaMOCTOSITCILHOU
nH)OpPMAIMOHHO-
MO3HABATEIbHOMN
MesITeIbHOCTH,

BJIaACHHUEC HaBbIKaMU

[Tpa
Cam
padc¢
J1ab




[TpakTnueckoe 3ansTue 13.
Penrenue 3ama4d Ha BOJIHOBLIE
CBOMCTBA MUKPOYACTHLL.
[TpakTHueckoe

zansTue 14.Pemenue 3agau Ha

ICOCTaB U CTPOCHUEC aTOMHOTI'O Aapa.

[TpakTrueckoe 3ansiTue 15.
Penrenue 3ama4d Ha

CHEKTpPhl H3JIy4YeHHs aToMa
BOJIOPO/IA.

[TpakTrueckoe 3ansTue 16.
Pemmenne 3a1a4 Ha onpeeneHne
XapaKTePUCTUK HOHU3HPYIOIIUX
M3Ty4YCHH.

UTaGoparopnas pabota 10.
Omnpenenenne paboThl BEIXOAA
DIIEKTPOHA U3 BEIIECTBA
(BUpTYyasbHas).

UlabopaTtopHas pabora 11.
[TpoBepka 3aKOHOB BHEIIHETO
(boTorddekra.

MOJTy4eHUS
HEO0OX0IMMON
MH(pOpPMALIUU U3
CII0Bapey pa3HbIX
TUIIOB, YMCHHE
OPUEHTHUPOBATHCS B
pa3TMYHBIX
MCTOYHUKAX
MH(pOpMaLUH,
KPUTHUECKU OIICHUBATh
M MTHTEPIPETUPOBATH
nHbOpMaIuio,
MOJTy4aeMyIo U3
pa3IUYHBIX
MCTOYHHKOB.
[IpenmeTHbIE:
BJIa/ICHUE OCHOBHBIMHU
METOJaMH HAYYHOTO
MO3HAHMS,
MCTIONE3YEMBIMU B
(busuke: HaOIIOIEHNE,
OIIHCaHUe, U3MEPEHHE,
DKCIEPUMEHT; YMEHHUS
00OpabaThIBaTh
pe3yabTaThl
M3MEPEHHU,
0OHapyXKUBATh
3aBHCUMOCTH MEXKITY
(hbU3UIeCKUMHU
BETMYNHAMH,
OOBSACHSITH
MOJTy4YeHHBIC
pe3yabTaThl U I€aTh
BBIBO,IBI
c(hOpMHUPOBAHHOCTH
YMEHHUS peliaTh
(bu3mvecKre 3a1aun;
c(hOpMHUPOBAHHOCTH
YMEHUS IPUMEHSTh
MOJTyYEHHBIC 3HAHUS
IJIsT 00OBSACHEHUS
yCIIOBUN NTPOTEKAHUS
(bU3UYECKUX SIBJICHUN B
MpUPOJIC U ISt
OPUHSTUS
MPAKTHIECKIX
pereHuii B
IMOBCEIHEBHON KH3HU;
c(hOpMHUPOBAHHOCTH
COOCTBEHHOM MO3UIUU
O OTHOUICHHIO K

(buzndeckoi




MH(pOpMaLNH,
MOJTy4aeMOU U3 pa3HbIX
MCTOYHUKOB;
c(hOpMUPOBAHHOCTH
CUCTEMBI 3HAaHUH 00
00X PU3HIECKUX
3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPUSX,
[IPEICTABICHUN O
ITECTBUH BO
Bcenennon
(bU3UIECKUX 3aKOHOB,
OTKPBITBIX B 36MHBIX
yCIIOBHSIX;

BJIaJICHUE
OCHOBOTIOJIaralouMu
(bu3HUeCKUMU
MOHSTUSMH,
3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUSIMH;
yBEpEHHOE
MOJIb30BaHUE
(buzmIecKoit
TEPMUHOJIOTUEN U
CHMBOJINKOM;
c(hOpMHUPOBAHHOCTH
YMEHHUS UCCIIeI0BaTh U
AHAITM3UPOBATH
pa3zHooOpa3HbIe
(bu3nuecKre SBICHUS U
CBOMCTBA OOBHEKTOB,
OOBSICHSATH MPUHITUTIBI
paboThI 1
XapaKTePUCTUKHI
npuOOPOB U
yCTPOUCTB, OOBSCHSTH
CBSI3b OCHOBHBIX
KOCMHYECKHX
0OBEKTOB C
reo(pu3nIeCKUMHU
SIBJICHUSIMU;
c(hOpMHUPOBAHHOCTH
YMEHHI
MPOTHO3UPOBATH,
AHAIIM3UPOBATH U
OLICHUBATH
[TOCJIEACTBUS OBITOBOI
M IIPOU3BOJACTBEHHOMN
nesITeIbHOCTU
UeJIOBEKa, CBSI3aHHOM C
(hbU3UIeCKUMHU
MpOIECCaMH, C




MO3ULIUI

KOCMHYECKHX 00BHEKTOB.
ConHeuHast cucTeMa. 3Be3/Ibl U
MCTOYHHUKHU UX SHEPTUH

8.2. 'anaktuka. [IpocTpaHncTBeHHO-
BPEMEHHBIE MacCIITa0bI
HaOmromaemoii Beenennoii. Temuas
MaTepHsi U TEMHasi YHEPTHUS.

OCHOB CaMOpPa3BUTHS U
CaMOBOCITUTAHUS B
COOTBETCTBHUHU C
00IIeYeIIOBEUCCKUMU
IEHHOCTSIMH H
MeagaMu
rpaXxJaHCKOTO
00IIIeCTBA; TOTOBHOCTD
1 CITOCOOHOCTB K
CaMOCTOSTEILHOM,
TBOPYECKOU U
OTBETCTBECHHOM
NeATEITbHOCTH;
rOTOBHOCTH U
CITOCOOHOCTH K
00pa3oBaHUIO, B TOM
IHCIIC
camMo00pa3oBaHuIO, HA
MPOTSKEHUH BCEU
PKU3HU; CO3HATEILHOE
OTHOIIICHUE K
HETPEPBIBHOMY
00pa3oBaHMIO KaK
YCIJIOBUIO YCIICIIHON
npodecCHoHAIbHON 1
0OIIECTBEHHOM
NeATCITEHOCTH.
MeranpenMmeTHsle:
yMEHHUE
CaMOCTOSTEIIEHO
ONPENEHATh UETN
NeATCTLHOCTH B
COCTaBJISITH TUTAHBI
NeATEITbHOCTH;
CaMOCTOSITEIIbHO
OCYIIECTBIIAT,
KOHTPOJIMPOBATH U
KOPPEKTUPOBATh
NesTeTbHOCTD;
MCITOJIb30BaTh BCE
BO3MOYHBIE PECYPCHI
IUTST JOCTHKCHUS
IMOCTABJICHHBIX IIeed U
peanu3aly IIaHOB
NesTeTbHOCTH;

BEIOMPATH YCIICITHBIC

DKOJIOTUYECKON
0€30I1aCHOCTH.
gasnen 8. Ctpoenue8.1 IIlpumMeHUMOCTH 3aKOHOB OK 09, UIngyHOCTHBIE:! Yer
CeJIeHHOM (buzuku s oobsacHernus npupoast | OK 08 c(OPMHPOBAHHOCTH




CTpaTeruu B
pa3TUYHBIX CUTYyaIlUsX;
BJIa/ICHUE HABBIKAMH
MMO3HABATEJIbHOMN
pedrexkcun kak
OCO3HAHHUS
COBEPIIIAEMBIX
MEUCTBUU U
MBICTTUTEIIbHBIX
MPOIIECCOB, UX
pe3yabTaToOB U
OCHOBaHHH, TPAHUI]
CBOETO 3HAHUSI U
HE3HAHUSI, HOBBIX
MO3HABATENbHBIX 33724
M CPEIICTB UX
MOCTH)KCHUS,
YMEHHE UCTIOB30BaTh
cpeacTBa
MH(QOPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUM (J1ajee -
MKT) B permennun
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHU3aIMOHHBIX
3aziay ¢ COOJIFOEHUEM
TpeOoBaHMIA
DPrOHOMUKH, TEXHUKH
0C30IMaCHOCTH,
IUTHCHBI,
pecypcocoepexeHus,
MPaBOBBIX U ITHYECKHUX
HOpPM, HOPM
HOOpPMAITMOHHON
0€30MMaCHOCTH.
[IpenmeTHbIE:
c(hOpMHUPOBAHHOCTH
COOCTBEHHOH ITO3UIINHU
MO OTHOIICHHIO K
(buzmIecKoit
MH(pOpMaLNH,
MOJTy4aeMOU U3 pa3HbIX
MCTOYHUKOB;
c(hOpMHUPOBAHHOCTH
YMEHHUS UCCIIeIOBATh U
AHATTM3UPOBATh
pa3zHooOpa3HbIe
(bu3vecKue BJICHUS U
CBOICTBA OOBEKTOB,
OOBSICHATH TIPUHITHAITHI
a00THI U




XapaKTePUCTUKHI
npuOOPOB U
yCTPOUCTB, OOBSCHSTH
CBSI3b OCHOBHBIX
KOCMHYECKHX
0OBEKTOB C
reo(pu3nIeCKUMHU
SIBJICHUSIMMU;
c(hOpMHUPOBAHHOCTH
YMEHHI
MPOTHO3UPOBATH,
AHAJIM3UPOBATH U
OLICHUBATH
[TOCJIEACTBUS OBITOBOI
1 IIPOU3BOACTBEHHOMN
nesITeIbHOCTU
UeJIOBEKa, CBSI3aHHOM C
(bu3HUeCKUMU
MpoLEeccaMu, C
[MO3UIIUN
DKOJIOTUYECKON
0C30IMaCHOCTH;
BJIa/IEHUE OCHOBHBIMU
METOJaMH HAYYHOTO
MO3HAHMS,
MCTIONIE3YEMBIMU B
(busuke: HaOIIOIEHNE,
OIIHCaHUe, U3MEPEHHE,
DKCIEPUMEHT; YMEHHUSI
00OpabaThIBaTh
pe3yabTaThl
M3MEPEHHU,
0OHapyXKUBATh
3aBHCUMOCTH MEXKTY
(hbU3UIECKUMHU
BETMYNHAMH,
OOBSACHSITH
MOJTy4YeHHBIC
pe3yabTaThl U I€aTh
BBIBO/IBIL.

5.2 TunoBbie KOHTPOJIbHbIE 32JaHUS WIH MHbIE MATEPHAJIbI
5.2.1 OueHo4YHbI€e CpeCTBA NPH TEKYLIeM KOHTPOJIe

Texymuuii KOHTPOJIb IO TUCIHITIHNHE Oy 1T 3aKIII0YaThCsl B YCTHOM M ITUCbMEHHOM OTIPOCe
o TeMaM HOUCHUIUIMHBI, IMPOBCPKC MNMPAKTHYCCKUX U CaAMOCTOATCIIbBHBIX pa60T, OTYETOB IO
1abopaTOpHBIM paboTaMm.

I[IpumepHasi TeMAaTHKA KOHTPOJIbHBIX BONPOCOB

1. Ilepememenue. IIyts. CKOpOCTb.

2. CsoOomHOE mazieHue.

3. IlocrynarenpHoe M BpalllaTeIbHOE ABHKEHUE TBEPAOIO TENa.



Sl AR

11.
12.
13.
14.
15.
16.
17.

18.

19.
20.

21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
. JIazepsl.
36.

35

B3aumoneiictue Ten. [lpuHuun cynepno3unyu cuil. 3aKoHbl MeXaHUKH HproTOHA
Cumita. Macca. Cuiel B MEXaHHKE.

Nmnynbe cuibl. 3aKOH COXpaHEHUSI UMITYJIbca. PEaKTUBHOE IBUKEHUE.

Pabora cuibl. MomHOCTh. 3aKOH COXpaHEHHSI MEXaHUYECKOI SHEPTHH.

PaGoTta moreHnmanbHbIX cui. DHeprus. Kunernueckas sHeprus. I[loTeHnumanpHas
sHeprus. [I[puMeHeHne 3aKkOHOB COXpaHEHUSI.

PaBHOBecHe MaTepranbHOM TOYKHU U TBEPJOrO Teina. J[BUKeHUe KUIKOCTEN U Ta30B.

. MoMeHT cuibl. Ycia0BHE PaBHOBECUS TBEPIOTO Tela. 3aKOH COXPAaHEHMs SHEPIUuu B

JUHAMHUKE KUJKOCTH M rasa.

CBs13p MeXZy NaBIE€HUEM M CpPEAHEW KUHETHUYECKOM SHEepruedl MocTynaTeabHOTro
TEIJIOBOTO ABMKEHUS MOJIEKYJI MJ€AIbHOTO Tasa.

Pabora npu naMeHeHNH 00beMa HJIeaTbHOTO Ta3a. 3aKOHBI TePMOAMHAMUKU. OCHOBBI
TEPMOJIMHAMUKH.

[IpeobpazoBanue suepruu B Ga3oBbix nepexonax. CTpoeHne ra3000pa3HbIX, KUAKUX
u TBepabIX Ten. CBoicTBa xuakocTed. Mcnapenue u konaencanus. Kumnenue.
Onektpuueckoe  B3aumopeWcteue.  3akoH  KynoHa.  3akoH  coXpaHEHHs
3JIEKTPUYECKOTO 3aps/ia.

Pabora cun anexrpocrarnueckoro nois. [lorenuuman. Paznocts norennuanos. CBsi3b
MEXIY HaINpPSKEHHOCTHIO U PA3HOCTHIO MOTEHIMAIIOB JIEKTPOCTATUYECKOTO MOJIS.
[londpuzanus IUANIEKTPUKOB. ODHEPTUs 3apsUKEHHOrO KOHJEHcATopa. OHEprus
3JEKTPUYECKOTO TOJIA.

VYcnoBus M nelCTBUA 3IEKTpUUECKOro Toka. Cuia TOKa M MJIOTHOCTh TOKA. 3aKOH
Oma 1i1g yyacTka 1enu. DIEKTPUIECKOE COTPOTUBIIEHHUE.

PaboTa 11 MOIIIHOCTB 3JEKTPUUECKOT0 TOKA. DJIEKTPUUECKUN TOK B PA3JIMUHBIX Cpeax.
MarautHoe 1OJNI€ TPOBOJHMKA C€ TOKOM. JlelicTBME MArHWTHOrO TOJsA Ha
NPSIMOJIMHENHBIA MPOBOAHMK C TOKOM. 3akoH Amnepa. B3aumonelcTBrue TOKOB.
Pabora no nepemeneHnIo NpOBOAHUKA C TOKOM B MAarHUTHOM TIOJI€.

YckopuTenu 3apsKeHHBIX YacTULl. Macc-criekrporpad.

ITorok BekTtopa MarHuTHOM uWHAYKIUU. OJC UWHOAYKIUKM B  JABMXKYUIUXCS
npoBOAHMKAX. MHAYKTHBHOCTb. MarHuTHbIE CBOWCTBAa BELIECTBA. JHEPIUs
MarHUTHOTO MOJIA.

Konebanus u BOJIHBL.

["apMoHnueckue KoeOaHus.

[IpeBpatienue sHEPrUM NpU KOJIEOATEIHHOM JBHKEHUH.

XapakTepruCTHKH, CBOMCTBA MEXAHUYECKHUX BOJIH.

OnekTpoMarHuTHeIe Kosiebanusi. CBOOOJHBIC U BBIHY)KJCHHBIE AJIEKTPOMArHUTHBIC
KoJie0aHusl.

[IpeBparienue sHEPrUM B KOJICOATEIHHOM KOHTYPE.

[lepemMeHHBIN TOK.

Pabota 1 MOIITHOCTH TOKA.

Tpanrchopmatopsi.

DNEeKTpOMarHUTHBIE BOJHBI U UX CBOMCTBA.

Onrtuka. 3aKOH OTPaKEHUS U NperaomieHus cBeTa. [loHoe BHYTpEHHEE OTpaKEHHUE.
Wntepdepennus ceera. Judpakuus csera. [lonspuzamus cBera. Jlucnepcus cBera.
KBanToBas runore3a Kpanta. Buemnuit otosnexkrpuyeckuii 3pQexr.

®orom. Moaenu crpoenust aroma. KBantoBble noctynars! bopa.

CoctaB u cTpoeHue aToMHOro szapa. EcrecTBeHHas paauoakTUBHOCTh. llemHas
peakuus OeJIeHus Saep.

Kputepuu onenuBanus:
- 90-100 GanyoB — MpH MPaBUIBLHOM H ITOJIHOM OTBETE Ha JBa BOIPOCA;



- 80—89 6amnoB — MpH MPABHJIBHOM U TTOJTHOM OTBETE HA OJIMH U3 BOMPOCOB M HETIOJIHOM
OTBETE Ha BTOPOU;

- 60—79 GamIoB — NMpyU NMPaBUILHOM OTBETE HA OJIMH U3 BOMPOCOB MJIM YaCTUYHOM OTBETE
Ha 00a Bompoca;

- 0-59 GanoB — MpU YaCTUYHOM OTBETE TOJIBKO HA OJIMH M3 BOMPOCOB, MPH OTCYTCTBUH
IMMPpaBUJIbHBIX OTBCTOB HA BOIIPOCHI.

IITkana oneHUBaHUS
KonmaectBo 6amnoB 0-59 60-79 80-89 | 90-100
[IIxana onenuBanus = HeynoBaeTBOPUTENBbHO | Y JOBIECTBOPUTENbHO K XOopoiio OTIMYHO

IIpoBepounas padora
[Tpumeps! 3a1a4 U1 TPOBEPOUHON PaOOTHI:

1. Teno ABWXKETCS PaBHOMEHO IO OKPYKHOCTH pamuyca 1,5 M co ckopocThio 2 m/c.
Onpenenutb YCKOPEHUE TeNa.

2. Kamens Opomren nox yriiom 30 rpal K TOPU30HTY. cO ckopocThio 10 M/c. Onpenenutsb
JAIBHOCTH TOJIETA.

Kpurepun onienuBanust:

- 90-100 GanIoB - MpH MOJTHOM PEIICHUH JBYX 3a/1a4;

- 80-89 6amnoB — mpu MPaBUIBLHOM W TIOJHOM PEIICHWU OJHOW 3a/a4ll U YaCTUYHOM
pEllIeHNH BTOPOil 3a/1a4u;

- 60—79 6am10B — IpU NPAaBUIHLHOM U NOJTHOM PEIICHUH OHOM 3a/1auu;

- 0-59 GayIoB — MPU YACTUYHOM PEIICHUH OJTHOM 3a7a4M WJIM HePEIIEHHOU 3a/1a4e.

KomuuectBo 6amnos  0-59 60-79 80-89  90-100
[lIxana onennBanusi HeynoBieTBOPUTENBHO Y JOBIETBOPUTENBbHO Xopomo OTINYHO

IIpakTnyeckue padoThl

HpaKTI/I‘ICCKI/IC H CaMOCTOATCIIBHBIC pa6OTI)I MNPUBCACHBI B METOAUYCCKHNX YKa3aHUAX K
MPAKTUYCCKUM 3aHATUAM U CaMOCTOATCIIbHBIM pa60TaM 10 JUCIUILINHE «DU3UKaY.

JlabopaTopHbie padoThI

JlaGopaTtopHble pabOThl TPUBEACHBI B METOJUYECKUX YKa3aHMAX K JIaOOpaTOPHBIM
pabortam no auctumuinHe «Puznkay.
Otuét no nabopaTopHbM padotaM. OTUET nmpeacrasisercsa B OymaxkHoM Buje. OTuér
TOJDKEH COIEePIKaTh:
1. Ha3Banwue 1abopatopHoii paboTHI.
2. llens mabopaTopHOit pabOTHI.
TpeboBanust kK OTUETY 1O JTAOOPATOPHBIM paboTamM
3. I[Ipubops! 1 MPUHAJICKHOCTH.
4. CxeMy WM PUCYHOK YCTaHOBKH, a TaK)XK€ PUCYHKH, MOSCHSIOLINE BHIBOJA pabouux
dbopmyi.
5. OcHoBHBIE pacuéTHbIe (HOPMYJIBI C 0053aTENbHBIM MOSICHEHUEM BEJIWYHH, BXOIAIINX B
bopmyiy.
6. TabnupL.
7. Ilpumepsl pacuéra.
8. Ecnu TpebyeTcs 1o 3a1aHuio - TpaQUKH U JUarpaMMBbl.
9. BriBoj1 110 J1abopaTtopHOii padore.



Kpurepun onieHuBanus:

- 90-100 OGannoB - MpU BBHITIOJHEHUN BCEX MYHKTOB B MOJHOM 00BEME, 0€3 OImoOOoK;
C/IeTIaHbI TTPABIIIbHBIE BBIBOBL;

- 80—-89 GaynyoB - TPH BBHIMOJHEHWH BCEX MYHKTOB B IOJIHOM OOBEME, HO JOMYIICHBI
HE3HAYUTENbHbIC OIIMOKU B pacyeTax He BIUSIOIINE HA BHIBOJ;

- 60-79 GaniaoB - MpPHU BHINIOJIHEHHH BCEX IYHKTOB B TOJHOM O0OBEME, HO B pacuerax
JOTTYIICHBI OLTMOKH, BIUSIONINE HA BHIBOJ,

- 059 6ayoB - nmpu 0OPMIICHUH PA3/ICTIOB B HEMTOJIHOM 00BEME.
KomuuectBo 6amnos  0-59 60-79 80-89  90-100

IlIxana ouenuBanus HeynoBieTBopuUTenbHO |Y TOBJIETBOPUTENBHO | Xopouo OTINYHO
5.2.2 OueHo4YHbIE CPeCTBA NPH MPOMEKYTOYHOM ATTECTAIMHU

[IpomexxyTounasi aTTectanus oOydaromuxcs rno guciuiuimHe "dusuka" mpoBoautcs B
cootBercTBuU ¢ OIIOII u siBnsieTcs 00s3aTeTHHOM.

DopMOIl TPOMEKYTOUHOM aTTECTALMM SIBJISIETCS SK3aMEH BO 2 CEMECTpe, B Mpolecce
KOTOpOTO  ompenensercs CcHOPMUPOBAHHOCTh O0O3HAUEHHBIX B pabodeil mporpamMme
KOMIIETCHIINH.

OOyyarommiicst caét SK3aMeH , €CJIM MPUCYTCTBYIOT BCE YKa3aHHBIC JIEMEHTHI.

B cnywae Hanmmuus y4eOHOW 3a70JKEHHOCTH, OOYYAIOIIMICS CaMOCTOSTEIBHO
BBITIONHSET JIabopaTopHbIe paboThl, OPOPMIIIET 1O HUM OTUET, MPEACTABISET BHITIOJTHCHHBIC B
TETpaau NPaKTUYECKHUE U CAMOCTOATEIbHbIE PAOOTHI.

[Tpu mpoBeneHNH TPOMEKYTOUHOTO KOHTPOJIS 00yJaromuMes OyAeT 3aaH0 J1Ba BOIIPOcCa,
Ha KOTOPbIE€ OHU JIOJIKHBI 1aTh OTBETHI.

Hanpumep:

Bomnpocs! 1151 TOArOTOBKY K 3K3aMEHY BO 2 CEMeCTpe:

1. MexaHn4yecKkue U 3JIEKTPOMArHUTHBIC KOJICOaHMS.

2. BouHbl B ynpyroii cpeze. DIeKTPOMAarHUTHHIE BOJIHBI.

3. Pacuér unTepdepeHIIMOHHON KapTHUHBI OT IBYX KOT'€PEHTHBIX HCTOUYHUKOB.
4. Mudpaxus @penens u Opaynrodepa.

5. EctecTBeHHBIN cBET. Bubl MOISIpU30BaHHOTO CBETA.

Kputepuu onenuBanus:

- 90-100 GansoB - MpH NPaBUJILHOM U TIOJIHOM OTBETE Ha J[Ba BOIIPOCaA;

- 80—89 6aIoB - Mpy MPaBUJIBHOM M TIOJITHOM OTBETE Ha OJTMH U3 BOIIPOCOB U MPABUILHOM,
HO HE

MIOJIHOM OTBETE Ha JPYroi U3 BOIPOCOB;

- 60—79 Ganna - npu NPaBUIBHOM M HEMOJIHOM OTBETE Ha JIBA BONPOCA WM MPABUILHOM
U TIOJTHOM

OTBETE TOJBKO Ha OJUH U3 BOIIPOCOB;

- 0—59 Ganna - mpu OTCYTCTBHH MPABIIBHBIX OTBETOB Ha BOIIPOCHI.
KonmaectBo 6ammoB  0-59 60-79 80-89  90-100

[llxana ouenuBanuss HeynoBneTBOPUTENbHO |YAOBIETBOPUTENBHO Xopomo OTIUYHO

5.2.3 MeToan4yeckue MaTepuaJbl, ONpeaesoiue Npoueaypbl OeHUBAHUA 3HAHU,
YMeHHil, HABbIKOB M (MJM) ONbITA [IeATEJbHOCTH, XAPaKTePHU3YIOLIUE ITanbl
¢opmupoBaHusT KOMIIETEH U

ITopsanokx opraHu3aluy MNPOBEIEHUS TEKYLIET0 KOHTPOJISI U IPOMEXKYTOYHOM aTTECTALUU
npeacrasieH B [lonoxeHnn o MpoBeAEHUM TEKYILErOo KOHTPOJISA U MPOMEXYTOYHOM aTTeCcTalluu



00ydJaronuxcs, OCBaMBAIOIIMX 00pa30BaTEIbHBIC MPOTPAMMBI CPEIHET0 MPO(ECCHOHATLHOTO
oOpazoBanus B (Quuuane (eaepaJbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIETO 0Opa3oBanus « Ky30acckuii rocy1apcTBEHHbBIN TeXHUUECKHI yHUBepcuTeT umeHu T.D.
I'opbaueBay B r. MexaypedeHcKe.

6. Unble cBeeHus U (MJIM) MaTepUAJIbI

[lpu ocymecTBieHnr 00pa30BaTEIBHOTO IPOILECCa TPUMEHSIIOTCS — CIEAYIONINe
O6p&30BaTe.HBHBIe TEXHOJIOTHUHU:

- TPaJUIIMOHHAS C MCIIOJIb30BAHHEM COBPEMEHHBIX TEXHHUYECKHX CPE/ICTB;

- HHTCpAaKTHUBHAA;

- MPOEKTHOE 0OyYECHUE.
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