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1. OBIIAA XAPAKTEPUCTUKA ITPOT'PAMMBI YYEBHOI'O
HPEIMETA

1.1. MecTo y4eOHOI0 npeiMeTa B CTPYKTYpPe OCHOBHOM npodeccHoHaILHOM
00pa3oBaTeIbHOI MPOTrPAMMBI

PaGouass mporpamma yueOHOro mnpenmera «Qu3uxay SBISETCS YaCTHIO
OCHOBHOW MPO(eCCHOHATBHON 00pa30BaTEIbHONW MPOTPAMMBI B COOTBETCTBHH C
®I'OC no cnenuanbHoct 44.02.01 JowkonbHoe ob6pa3oBaHue

YueOupiii  mpenmer «®Du3WKa» OTHOCUTCA K  OOs3aTENBbHOW  YacTH
o011eo0pa3oBaTeILHOTO ITUKJIA.

1.2. Heab ¥ nJIaHUpyeMble pe3yabTAThl 0CBOEHHS Y4eOHOI0 NMpeiMeTa
Copnepxanue ydeOHOTO mpenmera «Du3nkay HaMpaBlIEHO HA JIOCTHDXKCHHE
CIEYIOIINX yenel.

— dbopMupOBaHUE MHTEpPECAa M CTPEMJICHUSI 00YUYaIOIIUXCSl K HAYYHOMY
W3YYECHUIO TIPUPOJBI, Pa3BUTUE WX HHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

- pa3BUTHE TMPEJACTABICHUA O HAyYHOM METOAE TO3HAaHUS W
(dbopMHpOBaHUE UCCIIEIOBATEIHCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

- dbopMHUpoBaHUE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysibTaTa U3y4YCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

— dbopMupoBaHUE€ YMEHHUM OOBSCHITH SBICHHUS C KCIOJB30BAHUEM
(bU3MYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB,;

- dbopmMupoBaHUE MPEICTABICHUN O POJIU (PUBUKU I PA3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

- JlocTikeHne ITUX Iiesel obecrneunBaeTCsl pPerieHHueM CIEAYIOIINX
3alad B TpOIeccCe H3Y4YeHUs Kypca (UMK Ha YpPOBHE CPETHEro OOIIero
oOpa3oBaHUs:

— NpUOOPETEeHUE  CUCTeMbl 3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIOYAs MEXaHUKY, MOJEKYJISIPHYIO
(bU3HKY, PJEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(U3UKY;

— dbopMUpOBaHUE YMEHHM NPUMEHSATh TEOPETUUECKUE 3HAHUS IS
OoOBsICHeHUS (PU3WYECKUX SIBICHUW B TPUPOAEC W JISI TPHUHATHS TPAKTUICCKUX
pEIIEHU B MOBCEAHEBHOM KWU3HH;

- OCBOCHHE CIIOCOOOB pEIICHUS PAa3UYHBIX 3a7a4 C SIBHO 3aJaHHOU
bu3nYecKoil MOJENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITEIHPHOE CO3aHHE
dbu3nyecKoi MoJIeNd, aleKBaTHON YCJIOBUSIM 3a1a4H;

— MOHMMaHUE (PU3NUECKUX OCHOB M MIPUHIIUIIOB JEHCTBUS TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIMSIHUS HA OKPYKAIOILYIO CPEY;



- OBJAJCHUE  METOJAMM  CaMOCTOSITEJIBHOTO  IUIAHUPOBAHUS U
OpoBeJCHUS  (PU3MYECKHX  OKCIEPUMEHTOB, aHalIM3a W  HHTEPIpPETAlUU
uHbOpMaIInH, ONIPEICICHHS TOCTOBEPHOCTH MOJIYYCHHOTO Pe3yIbTaTa;

- CO3JaHHE  YCIOBHM  JUII  pPAa3BUTHUSA  YMEHHMM  IPOEKTHO-
HCCIIEIOBATEIICKOM, TBOPUECKOU JIESITEIbHOCTH.

OcBoenue conepxanust yueonoro npeamera «Mudopmatuka» odecrnieunBaet
JOCTUKEHUE CTYIJEHTAMH CIICIYIOIINUX PE3YIbTATOB:

JIMYHOCTHBIX:

- JIP  2: IlposBiArOnMM  AKTUBHYK0 TPaXAAHCKYIO  ITO3UIUIO,
JEMOHCTPUPYIOLIUKA MPUBEPKEHHOCTh MNPUHLHUIIAM YECTHOCTH, IOPSIOYHOCTH,
OTKPBITOCTH, SKOHOMHUYECKH AKTUBHBIM M YYAaCTBYIOUIMHA B CTYACHUYECKOM U
TEPPUTOPUATIBHOM CaMOYTIPABJICHUH, B TOM YKCJIE HA YCIOBUAX JOOPOBOJIbUECTBA,
IIPOAYKTUBHO  B3aUMOJCHUCTBYIOIIMMA M  yYaCTBYIOIIUM B  JEATEIBHOCTH
OOIIECTBEHHBIX OpPraHu3aIuil.

- JIP 4: IlposBisfommii W JEMOHCTPUPYIOIIUNA YBaXKECHHE K JIFOASM
Tpyda, OCO3HAIOIMH LIEHHOCTh coOcTBeHHOro Tpyaa. Crpemsmuiics K
(GOpMHUPOBAHHIO B CETEBOW CpelAe JHMYHOCTHO M MpOo(hecCHOHATBHOTO
KOHCTPYKTUBHOTO «LU(POBOIO CIEa».

- JIP 6: IlposiBistomuii yBa)K€HUE K JIFOASIM CTapIlero MOKOJICHUS U
TOTOBHOCTB K YYaCTHIO B COLIMATBHOMN MOJJIEPKKE U BOJIOHTEPCKUX JIBUKEHUAX.

— JIP 10: 3a0oTsimuiicst 0 3alUTe OKpYKaroIIeh cpelibl, COOCTBEHHOU U
qy0i1 6€30MacHOCTH, B TOM Uuciie ITUGPOBOA.

— JIP 14: ToTOBBIi COOTBETCTBOBAThH OXKHUJAHHAM padOTOATEICH:
MPOEKTHO-MBICIAITUHN, 3 ()EKTUBHO B3aUMOICUCTBYIONIUM ¢ WieHAMU KOMaHAbl U
COTPYAHMYAKOIIMK €  JPYTMMH  JIIOABMH,  OCO3HAaHHO  BBINOJHSIOIIUI
npogeccuoHaIbHbIE TpeOoBaHus, OTBETCTBEHHBIH, MyHKTYaJIbHBIH,
JTUCIUTITMHUPOBAHHBIN, TPYAOTIOOUBBIN, KpUTUUECKH MBICIISAIINN, HAIICTICHHBIA Ha
JOCTHKEHHE TIOCTABJICHHBIX LEJeH; JEeMOHCTPUPYIOUINI NpPOQPeCcCHOHATbHYIO
KU3HECTOUKOCTb.

— JIP 15: OTKpBITHIN K TEKYLIIUM U MEPCIIEKTUBHBIM H3MEHEHUSIM B MUPE
TpyJa u npodeccuii.

MeTanpeAMeTHbIX:

MIIP 1. ba3oBble JornyecKkue AeHCTBHUS:

— CaMOCTOATENbHO (POPMYJIMPOBaTh M aAKTyalIM3UpOBaTh MpoOJIEMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

— ONPENEIATh UENHU ACATEIbHOCTH, 3a4aBaTh APAMETPBI U KPUTEPUU UX
JOCTUKEHUS,

- BBISIBJISITh 3aKOHOMEPHOCTHM M IPOTHUBOPEYMS B PAaCCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;



— pa3pabaTpiBaTh IUTAH PEIICHUS NPOOJIeMbl ¢ YYETOM aHam3a
MMEIOIINXCS MaTEPUAIIbHBIX U HEMATEpUaJIbHBIX PECYPCOB;

- BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLIEHHBaTh COOTBETCTBUE
PE3yNbTATOB LIEJSAM, OLIEHUBATh PUCKHU MTOCIIEICTBUN J€ATEIbHOCTH;

- KOOPJIMHUPOBATh M BBINOJHATH Pab0Ty B YCIOBHUSX PEAIbHOIO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

- pa3BUBaTh KPEATUBHOE MBILIUICHHE TMPU PEUICHUU >KU3HEHHBIX
poOJieM.

MIIP 2. ba3oBble uccaea0BaTeILCKHE AelCTBUA .

- BJIAJETh HAYYHOW TEPMHHOJOTMEH, KIIOYEBBIMU MOHATUSAMH U
METOAaMH (PU3NYECKON HAYKU;

- BJIAJETh HAaBbIKAMU YYEOHO-HMCCIEAOBATEILCKOW U  MPOEKTHON
JNEATeIbHOCTH B 00sacT  (U3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB pelIeHUs 3a7ad (pU3NYECKOro COJIEpKaHus,
IIPUMEHEHUIO PA3JIMYHBIX METO/IOB [TIO3HAHHUS;

- BJIAJETh BUAAMU JICSITEIBHOCTU MO IOJIYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPHpPETAlUH, MPeoOpa3oBaHUI0 M NPUMEHEHUIO B pa3JIMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKU;

— BBISIBJISITH IPUUUHHO-CJICICTBEHHBIE CBSI3H U AKTYaJIM3UPOBATH 33]1a4y,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

— aHAJIM3UPOBaTh IMOJYYEHHBIE B XOJ€ PEIICHMs 3aJaud Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, POTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

- CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33/layu B 00pa30BaTEIbHON
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYeHUH (PU3UKH;

— JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

— YMETh TEPEHOCUTh 3HAHUS 1O (PU3MKE B MPAKTHYECKYH0 OOJACTh
KU3HEIEATEIIbHOCTH;

- YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

- BBIJIBUTaTh HOBBIE WJIEHU, NpeajaraTb OPHUTMHAJIbHBIE MOAXOAbl U
pelieHus;

- CTaBUTh MpoOJeMbl M 3aJayM, JOMYCKAIOIIUE albTepHATUBHBIC
peuieHusl.

MIIP 3. PaGora ¢ ungopmaumeii:

- BIAJCTh  HABBIKAMU  TOJNy4eHHS  HHPoOpMamuu  (HUIUIECKOTO
COJIEp>KaHMs U3 UICTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSITENIBHO OCYILECTBIIATH IIOKCK,
aHalln3, CUCTEMAaTH3aIMI0 U MHTEPIpETalrio UHPOpMAIMKU Pa3INYHbIX BUIOB H
dbopm npeacTaBICHUS;

- OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;



- UCIOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIIEHUU KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX
3a/1a4 ¢ COOI0ICHNEM TPeOOBAHMIA )PTOHOMHKH, TEXHUKN 0€301MaCHOCTH, TUTHCHBI,
pecypcocOepexeHusi, MPaBOBbIX W ITHYECKHUX HOPM, HOPM HH(OPMAIIMOHHOU
0€30IIaCHOCTH;

- co3/71aBaTh TEKCThl (PU3UUYECKOTO COJEPKAHMS B Pa3IMUHBIX opMarax
C yu€TOM Ha3HAYEeHUS MH(DOpPMAIIUU U 1IEJIEBOM ayTMTOPUHU, BBIOUpAsi ONTUMATBHYIO
dbopMy mpeAcTaBICHUS U BU3yaTu3alliu.

MIIP 4. KoMMyHUKATHBHbIC YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUA:

- OCYUIIECTBJISATh OOIIEHUWE Ha YpokKax (PU3UKM M BO BHE-YPOUHOMU
NEATEIbHOCTH;

- pacrno3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CUTyallUH M CMAr4aThb
KOH(JIUKTHI;

- pPa3BEPHYTO MW JIOTMYHO H3JIaraTh CBOK TOYKY 3pEHUs C
UCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

- NOHMMAaTh W  HWCIOJb30BAaTh  IPEUMYIIECTBA KOMaHJIHOH U
WHIUBUYAJIHON paOOThI;

- BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBUH C y4€TOM
OOIIMX UHTEPECOB U BOZMOKHOCTEH KaXKJI0TO UjIeHa KOJUIEKTHBA,

- IPUHUMATh LEIM COBMECTHOW JEATEIBHOCTH, OPraHHU30BBIBaTH M
KOOPJMHHUPOBATh JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacrpenensaTh pojid ¢ Y4€TOM MHEHHH YYaCTHHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

- OLICHMBATh KaY€CTBO CBOETO BKJIaJa U KaXJA0T0 YYaCTHUKA KOMaH/IbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

- IpemiaraTb HOBbIE IPOEKTHI, OLIEHMBATh WJIEH C MO3WULUN HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

- OCYLIECTBJISATh O3UTUBHOE CTPATErMYECKOE IMOBEICHNE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM.

MIIP 6. Camoopranu3anus:

— CaMOCTOATENIbHO OCYILECTBIIATh IMO3HABATENbHYIO JEATEIbHOCTh B
00nacTH (PU3UKU U ACTPOHOMUH, BBISIBISATH MPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

- CaMOCTOATEJIBHO  COCTABJATh IUJIAH  PEIIEHHMs  PAcUyE€THBIX MU
KayeCTBEHHBIX 3a/lay, IUIAaH BBIMOJIHEHUS MPAKTHUECKOH paboThl C y4ETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

— JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

— paclMpsTh paMKM y4eOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX
MPEANIOYTCHU N,



- JieNaTh OCO3HAHHBIM BHIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILICHHUE;

- OIICHUBATh IPHOOPETEHHBIN OTIBIT;

— c1oco6cTBOBaTH (POPMUPOBAHUIO U MTPOSABICHUIO SPYAUIIMU B 00J1aCTH
(bU3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.

MIIP 7. CaMOKOHTPOJIb, IMOIIHOHAIbHBIN HHTE/ICKT:

- JaBaThb OLICHKY HOBBIM CHUTYyallUsiIM, BHOCHTb KOPPEKTHUBBI B
JEATENIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

- BIAJ€Th HAaBBIKAMHU TI03HABATENbHON pediekcuu Kak OCO3HaHUs
COBEpIIAEMBIX JIEHCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHHUII;

— UCIIOJIB30BaTh MPUEMBI pPEPIIEKCUU I OLICHKUM CUTYalluH, BbIOOpa
BEPHOT'O PELICHUS;

- YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO MIPUHUMATh PEMIEHUS 110 UX
CHU)KECHMUIO;

- MPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MPU aHAJIU3€E PE3yJIbTaTOB
JEATEIIbHOCTH;

— MPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

— MPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MPHU aHAJIU3€E PE3yJIbTaTOB
NesATEIbHOCTH;

— MPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

NnpeaMeTHbIX:

- [P 1: memoHCTpHpOBaTH Ha NpPUMEPAX POJIb U MECTO (PU3UKU B
dbopMHpOBaHUN COBPEMEHHOW HAYyYHOUN KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOM
TEXHUKHU U TEXHOJIOTHUM, B IPAKTUYECKON IESITEIBHOCTH JIFOJIEH;

- [P 2: yuuThIBaTh TpaHULbl MPUMEHEHUS H3YYECHHBIX (PUINYECKUX
MoOJieNIel: MaTepuajbHas TOYKAa, MHEPLMAIbHAs CUCTEMa OTCUY€Ta, aOCOJIOTHO
TBEPJI0€ TEJO, UJICATBHBIN I'a3, MOJEIH CTPOCHHUS Ta30B, KUIKOCTEN U TBEPABIX TEN,
TOYEUHBIHN DJIEKTPUUCCKUN 3aps]l TP pelieHuU GU3NIECKUX 3a/1a4;

— [1P 3: pacnio3HaBaTh uznuecKue sBIeHUS (TIPOIECCHI) U OOBSICHATH X
Ha OCHOBE 3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETHUYECKON TEOPUU CTPOECHUS
BEILECTBA U DJIEKTPOJAMHAMUKN: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEPIHS,
B3auMoJiericTBUe Tel, Tuddy3usi, OpOyHOBCKOE JIBHKEHUE, CTPOCHUE YKUAKOCTEN 1
TBEPIBIX TEJ, U3MEHEHHE 00BhEMA TeJ MPH HarpeBaHUM (OXJIKIECHUU), TEIIOBOE
paBHOBECHE, UCIAPEHHE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MMOBBIIICHHUE JABJICHUS T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCYJI€, CBSA3b MEXKIY IAPAMETPAMU COCTOSIHUS I'a3a B U30IPOLIECCaX, DIEKTPU3ALUS
T€JI, B3aUMOJECHUCTBUE 3apsI0B;



— [1P 4: omuchIBaTh MEXaHUYECKOE JABUKEHHUE, UCTIONB3YS (PU3HUECKHE
BEJIMYUHBI: KOOPJIMHATA, MYyTh, IIEPEMENICHUE, CKOPOCTh, YCKOPEHHUE, MACCa TEIA,
CUJla, WMIIYJIbC Tela, KWUHETHYECKas HHEpPrus, MNOTECHUHAIbHAS JSHEprus,
MeXaHuueckas paboTa, MEXaHW4YecKass MOIIHOCTb, MPU OMNUCAHWU MPABUIBHO
TpakTOBaTh (DU3UUYECKUU CMBICI HCIOJIb3YEMbIX BEIUYHH, UX OOO3HAYEHUS U
CAMHUIIBI, HAXOUTh (POPMYJIbI, CBSA3BIBAIONINE TaHHYIO (PU3UYECKYIO BEIIUYUHY C
JIPYTUMU BETUYUHAMU;

- [IP 5: onuceIBaTh M3yYEHHBIE TEIJIOBBIE CBOMCTBA TEN U TEILIOBBIE
ABJICHUSI, UCIOJB3Yyd (PU3NUECKHME BEJIMYUHBL: JABJIICHHE Trasza, TeMmIepaTrypa,
CpelHssl  KUHETHYECKass  DHEPrusi  XaOTUYECKOro  JIBMKEHUS  MOJIEKYJ,
CpPEIHEKBAAPATUYHAS CKOPOCTh MOJEKYJ, KOJHMYECTBO TEIUIOThI, BHYTPEHHSS
sHeprusd, padbora raza, K03 UIUEHT MOJIE3HOTO JACUCTBUS TEIUIOBOTO JIBUTATEIS;
NPy OINUCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUU CMBICT HCIOJIb3YEeMbIX
BEJIMYMH, WX OOO3HAUYECHUS W €IAUHUIIbI, HAaXOIUTh (POPMYIbI, CBSI3BIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMH BEJIHMUYUHAM;

- [IP 6: onuchIBaTh M3YUYEHHbIEC AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U
NEKTPUUECKUE sBJICHHS (IIPOLIECCHI), MCHOJb3ySd (U3UYECKUE BEJIMYMHBIL:
AIEKTPUYECKUN 3apsll, JIEKTPUUECKOE MOJIe, HANPSHXKEHHOCTH IOJIs, NOTEHIIHA,
Pa3HOCTh MOTEHIIMAJIOB; IPY OMMCAHUU MIPABUIILHO TPAKTOBATH (PU3UUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs W €IIMHUIIBI; YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIUE TAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMHU BEJIMUNHAMUY;

- [1P 7: ananu3upoBaTh (PU3NYECKUE MPOIECCHI M SBICHUS, UCIIONIb3YSI
bu3nYecKue 3aKOHbI ¥ MIPUHITUIIBL: 3aKOH BceMUupHoro Tsrotenus, |, |1 u 111 3akonbl
HproToHa, 3aKOH COXpaHEHUS MEXAHUYECKOW DSHEPTUHM, 3aKOH COXPAHEHUSA
UMITYJIbCA, TPUHIIMI CYNEPHO3ULIMKU CUJI, TPUHIUIT PaBHONPABUSI UHEPLHATBHBIX
CHUCTEM OTCYETA, MOJICKYJISIPHO-KUHETHYECKYK) TEOPUIO CTPOEHHUS BEIIECTBA,
ra3oBbI€ 3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW DHEPrMU TEIUIOBOTO JABHKECHUS
MOJIEKYJ ¢ aOCOJIFOTHOM TeMIlepaTypoil, MepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpAaHEHHUsI JJIEKTPUYECKOro 3apsiga, 3akoH KyioHa, mpu >TOM paznuyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAXKEHHE U YCIOBHS
(rpaHuUIBI, 006J1ACTH) TPUMEHUMOCTH;

- [1P 8: 00BsICHATH OCHOBHBIC TPUHITUIIBI JEHCTBUS MAIIIMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs UX O€30MMACHOTO WCIOJIb30BAHUS B
MOBCEIHEBHOM JXU3HU;

— [IP 9: BBIMONHATH IKCIEPUMEHTHI MO HUCCIAEAOBAHUIO (PUBHMUECKUX
SABJICHUN U MPOLIECCOB C UCMOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUM, MPU
3ToM (GOPMYIHPOBATH MPOOJIEMy/3a1ady U THUINOTE3y Y4EOHOTO HKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYyAOBaHUS, MPOBOJUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI,



- ITP 10: ocymiecTBIATh MpsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NIECKUX
BEJIMYMH, TMPU 3TOM BBIOMPATh ONTUMAJIBHBIN CIIOCO0 M3MEPEHHS U UCTOIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEIIHOCTEN N3MEPEHMU;

- [TP 11: uccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NUECKUMH BEITMYUHAMHU
C UCIIOJb30BAHUEM IMPSAMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpPOBATH PE3YNIHTATHI MOJIYYCHHON 3aBUCUMOCTH (PU3UUECKUX BETUYUH B BUJIC
Ta0IuIl U rpaUKOB, A€JIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

— [P 12: cobmrogathk npaBwia 0€30MacCHOTO TpyAa HpPU MPOBEACHUU
UCCJIEIOBAHUI B paMKax y4eOHOIrO 3KCIEPUMEHTa, y4eOHO-UCCIEI0BATEIbCKON U
IIPOEKTHOW JAEATEIBHOCTA C HWCIOJIB30BAHUEM W3MEPUTENIBHBIX YCTPOMCTB U
71a00paTOpPHOTO 000PYIOBAHUS;

- [P 13: pemaTts pacuéTHble 3a7auydl C SBHO 3aJaHHONW (PU3NUYECKON
MOJIEIbIO, UCIONB3Yys (PU3MUECKHE 3aKOHbl U TNPUHIMIBI, Ha OCHOBE aHaIu3a
YCIJIOBHUS 3a/1a4 BBIOUPATh (PUZNYECKYIO MOJIEIb, BBIIEIATh (PU3NYECKHE BETUUNHBI
U (GopMyJbl, HEOOXOAUMBIE ISl €€ PEIIeHMs], POBOJUTHh PAacUEThl U OLICHUBATh
pEeaNbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3UUECKOIN BEITHMYHHBI;

- [IP 14: pemars KadyeCTBEHHBIE 3aJaud: BBICTPAMBATH JIOTMYECKHU
HEIIPOTUBOPEYMBYIO ILIENIOYKY PACCYKIECHUW C ONOPOM Ha H3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHMUS;

- [1IP 15: ucnonb3oBaTh MpU PEHICHUH y4EOHBIX 3a7a4 COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTUH JIJIs IOUMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALIUU U
MpeACTaBICHNUs] Y4eOHOH M Hay4YHO-NOMYJAPHON HMH(pOpMalUU, MOJIYYEHHOU W3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMaLHUIO;

— [P 16: nmpuBOIWTH TpUMEPHI BKJIaJa POCCUUCKUX U 3apyOECKHBIX
yu€HBIX-(DU3UKOB B pa3BUTHE HayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOILIET0 MUPA,
B Pa3BUTHE TEXHUKH U TEXHOJOTHUIA;

- [IP 17: wucnonb3oBaTh TEOPETHYECKUE 3HAHUS MO (U3UKE B
MOBCEIHEBHON KU3HM IS OOecleueHus: OEe30MacHOCTH TMpU OOpalieHuu ¢
npuOopaMu M TEXHUYECKUMHU YCTPOMCTBaMH, MJii COXpPaHEHUs 3J0pPOBbS U
COOJTIOICHUS HOPM DKOJIOTHUYECKOTO TMOBEJCHHS B OKpY>KaloIEeH cpeie;

- [TP 18:pabotaTe B Ipymie C BHINOJHEHHUEM PA3JIMYHBIX COLMAIBHBIX
poJieil, IaHupoBaTh pabOTy TPYIIIbI, PALMOHAIBHO PACTIPEAEIATh 00S13aHHOCTU U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pACCMAaTPUBAEMOM IPOOIEMBI.

— [P 19: nemoHcTpupOBaTh Ha TpHUMEpPAX POJb U MeCTO (DU3MKH B
(dbopMHpOBaHUY COBPEMEHHOW HAYyYHON KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOM
TEXHUKH W TE€XHOJIOTMM, B MPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJOCTHOCTh U
€AMHCTBO (PU3NYECKON KapTUHBI MUPA;

— [P 20:y4uThiBaTh TpaHUIBl TPUMEHEHUS H3YYECHHBIX (PU3NYECKUX
MOJENEN: TOUEUHBbIN dJIEKTPUUECKUN 3apsij, JIyd CBETA, TOUEUHbI HCTOUYHHUK CBETA,



sepHas MOJENb aToMa, HYKJIOHHas MOJEIb AaTOMHOTO sjpa IpH peIHIeHUu
bu3uYecKuX 3a1a4;

- ITP 21: pacno3HaBaTh (pusnueckue sABICHUS (IIPOLECCH) U OOBSICHATD
UX Ha OCHOBE 3aKOHOB SJIEKTPOAMHAMUKH W KBAHTOBOW (PU3UKH: AIIEKTpUUECKas
MPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XUMHMUYECKOE, MAarHUTHOE NEHCTBUS TOKa,
B3aMMOJICUCTBHE MAarHUTOB, AJIEKTPOMArHUTHAS UHAYKIUS, IEHCTBHE MarHUTHOTO
0JIs1 Ha IPOBO/IHUK C TOKOM U IBIDKYIIUKCS 3apsiji, SIEKTPOMAarHUTHBIE KOJIeOaHus
U BOJIHBI, MPSMOJIMHEHHOE PACIpPOCTPaHEHHUE CBETa, OTPaKEHUE, MPEIOMIICHHUE,
uHTepdepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEpPCUs CBETa,
dboTtoanekTpudeckuii 3phext (poToaddeKT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHEHYaToro CHeKTpa aToMa BOAOPOJa, €CTECTBEHHass M HMCKYCCTBEHHas
pPaoaKTUBHOCTE;

- [1P 22: onuchIBaTh U3y4YEHHbIE CBOKMCTBA BEUIECTBA (3JIEKTPUUYECKUE,
MarHUTHBIE, ONTHUYECKHE, DBJICKTPUUYECKYIO MPOBOJMMOCTD PA3NUYHBIX CpEd) U
AJIEKTPOMAarHUTHBIC SIBIECHUA (MPOLIECCHI), MUCMONb3YSd (U3NYECKUE BEIMYUHBL:
AIIEKTPUYECKUI 3apsij, CUila TOKA, JEKTPUYECKOE HaMpsKEHHUE, 3JIEKTPUUECKOe
COIIPOTUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIDKYINAsA Chia, paboTa TOKa,
WHAYKIUS MarHUTHOTO mOJs, cuia Awmmepa, cuna JlopeHna, WHAYKTHUBHOCTH
KaTyIIKH, DHEPTHUs JJIEKTPUYECKOTO M MArHUTHOTO IIOJIEH, MEpPHOJ M YacToTa
KoieOaHul B KoJeOAaTeIbHOM KOHTYpe, 3apsl W cuja TOoKa B Ipolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOsIHHUE U
ONTHYECKasl Cuja JIMH3BI, NMPU OMHCAHWU TPABUIBLHO TPAKTOBATH (PHU3UUECKHIA
CMBICT HCTIOJNB3yeMbIX BEIMYMH, WX OO0O3HAUEHUS W EIWHUIIBI, YKa3bIBaTh
(bopMyJibl, CBS3bIBAIOLINE JAHHYIO (DU3UUECKYIO BETMUUHY C JPYTUMH BEIUYUHAMY;

— [TP 23: onmuchiBaTh W3Y4YEHHbIE KBAHTOBBIE SBJIEHUS M TPOIECCHI,
UCHOJNIB3YSl (PU3NYECKUE BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YacTOTa CBETa, HHEPrusi U HMMIyJNbCc (OTOHA, MEPUOA TOJypacmaja,
SHEPrHs CBS3M aTOMHBIX sIIEP, PU ONMKUCAHUU MPABHILHO TPAKTOBATh PU3NUCCKUI
CMBICT HCIIONB3yeMbIX BEIUYMH, WX OOO3HAYeHUS ¥ EIUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBS3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMYUHY C IPYTUMHU BETUUUHAMU,
BBIUUCIIATH 3HAU€HNE (PU3UYECKOM BEIMYNHBI;

— [1P 24: ananu3upoBath HU3MUECKUE MIPOLIECCHI M SBICHHUS, UCTIOIB3YSI
dusznyeckrue 3aKOHbl W TMPUHIUNBL 3akoH OMa, 3aKOHBI TOCJIEIOBATEIBHOTO H
NapajuleTbHOTO COSAWHEHHUS TPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH
AJIEKTPOMArHUTHOW MHIYKIIMH, 3aKOH MPSIMOJMHEHHOr0 pacpOoCTpaHEHUs! CBETa,
3aKOHBI OTPaXCHHS CBETA, 3aKOHBI MPEJIOMIICHUSI CBETAa, ypaBHEHHE DWHIITEWHA
st potodddexTa, 3aKOH COXpPAHEHHUS DHEPTUU, 3aKOH COXPAHCHUS] MMITYJIhCA,
3aKOH COXPaHEHUs JIEKTPUYECKOTO 3apsiia, 3aKOH COXpaHEHUS MAacCOBOTO YHUCIA,
nocTyJaThl bopa, 3aK0H paAoaKTUBHOTO pacnaja, Ipyu 3TOM pa3inyaTh CIOBECHYIO
(GbOopMyIHMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;



- [IP 25: ompenensTe HampaBi€HUE BEKTOpPAa MHIAYKLUMU MAarHUTHOIO
IIOJIs1 IPOBOJIHHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

- [1P 26: cTpouTh U ONMUCHIBATH W300paKECHUE, CO3/1aBAEMOE IJIOCKUM
3€pPKAJIOM, TOHKOMW JIMH30M;

- [1P 27: BBIMOMHATH SKCHEPUMEHTHI MO HCCIEAOBAHUIO (DU3HUECKUX
SBJICHUM M MPOLIECCOB C UCIIOIb30BAaHUEM NPSMBIX U KOCBEHHBIX U3MEPEHUI: MpU
3ToM (GOPMYIMPOBATh MpOOJIEMYy/3a/1auy U TUIOTE3y YYeOHOrOo HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMNBIT H
(GbOopMyIHPOBATH BHIBOIHI,

- [1P 28: ocymiecTBIsATh MPsIMbIE U KOCBEHHBbIE U3MEPEHUS (PU3HMUECKUX
BEJIMYMH, [IPU 3TOM BBIOMPATh ONTUMAJIbHBIA CIOCOO U3MEPEHUS U UCIOJIb30BAThH
U3BECTHBIE METO/IbI OLICHKHU ITOIPEIIHOCTEN U3MEPEHU;

- I[TP  29: wuccnenoBaTh 3aBUCUMOCTH (UBHYECKUX BEIUYHMH C
UCIIOJIb30BaHUEM IIPAMBIX W3MEPEHMI: IPU ITOM KOHCTPYMPOBATh YCTAHOBKY,
(UKCUPOBATH PE3YNIHTATHI NOJIYYECHHOW 3aBUCUMOCTH (PU3NYECKHUX BETUYMH B BUE
Ta0IHIl U TPAaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

— [P 30: cobmrogath mpaBwia 0€30MacCHOTO TpyAa NPHU MPOBEACHUU
UCCIIEJOBAaHUM B paMKax y4eOHOTO 3KCIEpUMEHTa, y4eOHO-HCCIEA0BATEIbCKON U
IIPOCKTHON JEATEIBHOCTU C HCIOJB30BAHUEM W3MEPUTEIIBHBIX YCTPOHCTB H
J1a060paTOpHOTO 000PYIOBAHUS;

- [P 31: pemaTe pacu€THble 3aJauyll C SIBHO 3aJaHHOW (PU3NYECKON
MOJICJIbIO, HCIONB3YSl (U3MYECKUE 3aKOHbI M MPUHIMUIBI, HA OCHOBE aHaIM3a
YCIJIOBHUSI 3a/1a4 BBIOMPATh (PUINYECKYIO MOJIENb, BBIAEIATh PU3NYECKHUE BETUUHHBI
U (QopMyiibl, HEOOXOaUMBbIE HJis €€ pelIeHUs], IPOBOAUTh PacuéThl U OLIEHHWBATH
peasibHOCTb MOJIYYEHHOT'0 3HaUeHUs (PU3NUECKON BEITMUUHBL;

- [IP 32: pemarTp KadyeCTBEHHBIE 3a/a4d: BBICTPAMBATH JIOTHUECKHU
HEMPOTUBOPEYUBYIO LEMOYKY PACCYXACHUN C ONOPOM HA M3YYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

- [TP 33: ucnonb3oBaTh NMpU PELICHUU YYEOHBIX 3a7ad COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIs TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIIH U
MpPEACTaBICHUsS] YIeOHONW W HAay4YHO-TIOMYJIAPHON HMH(pOpMaIUU, TOJYYCHHOU W3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJIy4aeMyto HH(OPMALINIO;

- [IP 34:00bCHATh NOPUHIUIBI JCUCTBUS MAaIllUH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB, Pa3jinNyaTh YCIOBHUS MX O€30MaCHOrO MCIOJIb30BAaHUS B
MOBCEIHECBHOM XU3HU;

- [P 35: mpuBOIWTH TpUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX
y4EHBIX-(U3UKOB B pPa3BUTHE HAYKW, B OOBICHEHHE MPOIECCOB OKPYKAIOIIETO
MHPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

— [IP 36: wucnoib3oBaTh TEOPETHUYECKHE 3HAHUS 1O (U3UKE B
MOBCEHEBHON JKM3HU g oOecrnedeHuss Oe30MacCHOCTH MpU OOpalleHUuu C



npuOopaMu M TEXHUYECKUMHU YCTPOMCTBaAMH, MAJII COXPaHEHUS 3J0pPOBbS U
COOJIFOIEHNS] HOPM DKOJIOTHYECKOTO IMOBEJAEHUS B OKPYKAIOLIEH CPEE;

- [1P 37: paboTarh B rpyIIie ¢ BBHITOJHEHHEM PA3JIMYHBIX COLMAIBHBIX
poJieii, TIaHuPOBaTh pabOTy TPYIIHI, PALMOHAIBHO PACTIPEAEIATh 00S13aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, a€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTpPUBAEMON IPOOJIEMBI.

B pe3ynbpTaTe 0CBOCHUS TUCIUTIIUHBI 00YUYAIOIMUNACS TOJDKEH YMETh!

- MIPOBOIUTH HAOIIOICHUS,

- IJJAHUPOBATH U BBITIOJIHATE YKCIIEPUMEHTHI, Je1aTh BEIBOBI HA OCHOBE
HKCIEPUMEHTAJIbHBIX TAHHBIX;

- BBIJIBUTAaTh TUIIOTE3bl U CTPOUTh MOJENH, OTIAWYATh THIOTE3bl OT
Hay4YHBIX TEOPU;

— NPUMEHSTh TOJYyYCHHBbIE 3HAHUS MO (U3UKE JJIsI OMUCAHUS U
00BsSICHEHUS Pa3HOOOPa3HBIX (DU3NUECKUX SIBJICHUN U CBOMCTB BEIIECTB;

— MPAKTUYECKU UCTIOb30BaTh (PU3NUECKUE 3HAHUS,

— OIICHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(pOpMaIINY;

— NPUMEHSTh TOJYy4YCHHBbIE 3HAHUA 10 (U3UKE [JI1 PEIICHUS
NPaKTUYECKUX 3a/ad TOBCEAHEBHOM JKU3HU, oOecrneueHrus Oe30MacHOCTH
COOCTBEHHOW HW3HU, PAIMOHAIBHOTO TPHUPOJAOIOIB30BAHUSA W  OXPaHBI
OKPY’KAIOIIEH CPEBI.

B pe3ynbraTe 0CBOEHUS TUCHUILUIMHBI O0y4arOUTUNCS T0KEH 3HATh:

— CMBIC MOHATUH: (PU3UUYECKOe SIBJIECHUE, TUIOTE3a, 3aKOH, TEOpHs,
BEILIECTBO U T.[I.;

— CMBICT (PU3UYECKUX BEJIUYHUU: CKOPOCTh, YCKOPEHHE, Macca, CHUJa,
UMITYJIbC, paboTa, MEXaHWYECKas SHEPrus, BHYTPEHHSS HHEPrusi, aOCOJIOTHas
TEMIEpaTypa, CPEeAHss KUHETUYECKash SHEPrHsi 4acTHI] BEUIECTBA, KOJUYECTBO
TEIUIOTHI, 3JIEMEHTAPHBIN JICKTPUUECKUN 3apsl U T.]1.;

— byHIaMeHTAIbHBIE (DU3UYECKUE 3aKOHBI W MPUHITUIIBLI, JICKAIIUE B
OCHOBE COBPEMEHHOU (PM3HUECKON KapTUHBI MUPA;

— HauOojiee BaXHBIE OTKPBITHUS B 00JacTH (PU3MKH, OKa3aBIIUE
OTpeIeIIAIoNIee BIUSHUE HA PAa3BUTHE TEXHUKU U TEXHOJIOTUH;

— BKJIAJlT POCCHICKUX U 3apyOCKHBIX YUCHBIX, OKA3aBIINX HAHUOOJbIIIEE
BIIUSIHUE Ha pa3BUTHE (PU3UKH;

— METO/Ibl HAYYHOT'O MO3HAHUS IPUPOJIBI.



2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEIMETA

2.1. O0bem yuyeOHOro mnpeamera, BUAbI Yy4eOHOWI padoOTHI

MPOMEKYTOUYHOM aTTeCTAUN

H

Bun yuye6Hoii padoThI

s 3P0

O0BeM IUCHUIUIMHBI B aKaJeMUYECKUX Yyacax

48

KonTtakTHast paboTa o0yuaromuxcs ¢ mpernojiaparesaeM (Bcero), B
TOM YHCIIE:

48

- 3aHATHS JIEKIMOHHOTO THUIA, B TOM YHCIJIE:
- MpaKTHYecKas MOJIr0TOBKA (€CIu PEeIyCMOTpPEHA)

16

- 3aHATHUS] CEMUHAPCKOTO TUTIA (CEMUHAPHI, MPAKTUYECKUE
3aHSTHS, JJAOOPATOPHBIE 3aHATHS), B TOM YHCJIE:
- MpaKTUYecKasi MOATOTOBKA (€C/IM MPEeTyCMOTPEHA)

32

- B XO0AC IIOATOTOBKH M 3aIITUTHI KprOBOﬁ pa6OTBI

- KOHCYJIbTallus

- IIPOMCKYTOUYHAA aTTCCTALW:A 110 JUCHUIIIINHC

CamocrosiTenbHas paboTa 00yJaromuxcs

dopMa MPOMEKYTOUHOM aTTeCTallui 00y4aroerocs
(3auet/aK3ameH), cemecTp (bl)

3a4er,
1 cemecTp




2.2 TeMaTH4YeCKHUil IVIAH U coeprkaHue yueOHoro npeamera « Pusuxka)

HaumeHoBaHue pa3ieioB U TeM Coaepsxanue y4eOHOro MaTepuayia i (popMbI OPraHM3al UM AeATeJbHOCTH Oonem, Koast
00y YA IHXCH aK.4/ B JMYHOCTHBIX
TOM pe3yabTaToB
4yHclie B Yy,
dopme (¢popmupoBanuio
MNpaKkTu4 KOTOPbIX
ecKoii cnocodcTByeT
nmoaroTro JJIEMEHT
BKH, NMPOrpaMmbl
aK.v.
1 2 3 4
Pa3zpean 1. Du3uKa U MeTOAbl HAYYHOI'0 NO3HAHUSA 4
Tema 1.1. @u3nka — Hayka O IPUPOZE. ®dusuka — Hayka o npupoje. Haydnbsie MeTOIbI TO3HAHUS OKPYKAOLIEr0 MUPA. 4 JIP1-14
OcHOBHBIE 271eMeHTbI (HH3UYECKOM Ponp skcnepuMenTa U T€OpUM B MPOLECCE MMO3HAHUS TPUPOJIbl. DKCIEPUMEHT
KapTUHBI MUpa. B (husuke.

MonenupoBanue (QuU3NYeCKUX sBJIEHUN M mpoueccoB. HayuHble runoressl.
@dusnueckue 3aKOHbl M TeOpuu. ['paHUIBI TPUMEHUMOCTH (HU3UUECKUX
3aKOHOB. [IpyHIMI COOTBETCTBUA.

Ponp u mecro ¢usuku B (HOpMHUpPOBAaHMM COBPEMEHHOW HAy4yHOW KapTHHBI
MHpa, B IPAKTUYECKOHN AESITEIBHOCTH JIIOIEH.

Pa3pen 2. Mexannka 15

Tema 2.1. Kunemamuxa Mexanngeckoe — aBmkeHHMe.  OTHOCHUTENBLHOCTH ~ MEXaHHMYECKOI'o 4 JP1-14
neuxkerHns. Cucrema otcuéra. TpaekTopusi.

[lepemenienue, CKOpOCTh (CpeaHssE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
YCKOpEHHE MaTepUAbHON TOYKH, X IMPOCKIIUU Ha OCH CUCTEMBI KOOP/IMHAT.
CrnosxeHue nepeMeIieHni U CII0KEHHE CKOPOCTEN.




PaBHOMEpHOE UM  PaBHOYCKOPEHHOE IPSAMOJIMHEMHOE JIBUJKECHHE.
I'paduku  3aBUCHMOCTH KOOpIMHAT, CKOPOCTH, YCKOpPEHHS, WYTH H
NepeMenIeHUsI MaTepUaIbHON TOUKH OT BPEMEHH.

CBoboaHoe najzenue. Y ckopeHrue cBOOOIHOrO NaieHusl.

KpuBonuneiiHoe nBvkeHue. JIBMKEHHE MAaTEpUaJIbHOW TOYKHA IO
OKPY>KHOCTH € TOCTOSSHHOM [0 MOJIYJIO CKOPOCTBbIO. YTJIOBas CKOPOCTb,
nuHeiHas ckopocTb. [lepuon u yactora obpamenus. LlenTpocTpemurensHoe
YCKOPEHHE.

HpaRaneCKoe 3ansaTHe 1 Pemenue KMHEMAaTHYECKUX 3aJga4.

Tema 2.2. /lunamuka

[Mpunmun otHocutenbHocTH [anmumnes. IlepBwiii 3akoH HreroToHa.
NHepuuanpHbIe CUCTEMBI OTCUETA.

Macca Tena. Cuna. [lpunnun cynepmno3uiuu cwi. Btopoil 3akon
Hprotona g MarepuanbHOl Touku. Tpetudt 3akoH HproroHa mis
MaTepuaibHbIX TOUEK.

3akoH BcemMupHoro tsroreHus. Cuna Tspkectu. [lepBas kocMuueckas
CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (MOKosi, CKOIbkeHUs, KadeHus). Cua TpeHusl.
Cyxoe Tpenue. Cuna TpeHUs CKOJbXEeHUsI ¥ cuiia TpeHust mokos. Koadduument
TpeHust. Cuiia CONpOTUBIICHUS IPU IBUKEHUU TeJla B KUJIKOCTH WJIU Tas3e.

IloctynatensHOoe W BpalateiabHOE JBHXKEHHE aOCOJIIOTHO TBEPIOTO
Tena.

MOMEHT cuibl OTHOCUTENIBHO OCH BpauieHus. Ilnedo cumibl. Ycnosus
paBHOBECHS TBEPAOTO TEIA.

JP1-14

Tema 2.3. 3akonwvl coxpanenus 6
Mexanuxe

Nmmynbe MaTepuaibHOM TOUKH (TeTa), CHCTEMbl MaTepHUaIbHBIX TOUYEK.
NmMnynbc cuiabl 1 U3MEHEHHE UMIYJIbCa Tela. 3aKOH COXPaHEHUs! MMITYJbCa.
PeakTnBHOE OBIKEHIE.

PaboTa criiel. MOIITHOCTE CHJIEI.

Kunernueckast sHeprus MaTepuaabHOi Touku. Teopema 00 M3MEHEHUHU
KMHETUYECKOM SHEprUHu.
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[TorenmmaneHass  sHeprus.  [loTeHumanbHass  3HEPTUS  YNPYro
neOpMUPOBAHHON TpyKUHBI. [loTeHIMaNbHAsE SHEprus Tena BOIU3M
MMOBEPXHOCTU 3EMIIH.

[loTenuuaneHple ¥ HENMOTEHUUaJbHblE cuibl. CBs3p  pabOTHI
HENOTEHUMAJIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW SHEPIrUU CHUCTEMBI TEI.
3aKOH COXpaHEHHUsI MEXaHUYECKON IHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

Pasznea 3.

Moaexyasipuas ¢pusuka. Tepmogunamuka

Tema 3.1. OcHo6bl MONEKYAAPHO-
KUHemuueckoi meopuu

CamocrosiTesibHas padora

TemaTnka BHeayIUTOPHOH CAMOCTOATEJIbHON PadoOThI:

OCHOBHbBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOpuM U HX
ombITHOe OOOcHOBaHWe. bpoyHoBckoe mBmwkenue. quddysusa. Xapakrep
JBUKCHHSI M B3aMMOJCHCTBHS YacTHUI[ BellecTBa. MOJeNu CTPOEHHUs Tra3oB,
KHUAKOCTEH U TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BEIIECTBa HA OCHOBE ITHX
mojenei. Macca u pazmepbl Mosiekysd. KonunuectBo BemiectBa. IloctossHHas
ABorazpo.

TemoBoe paBHOBecue. Temmepatypa u €€ wusMmepenue. Illkana
temriepatyp Llenbcus.

Mopnens wuzaeanpHoro rasza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-
KMHETUYECKON TEOpUHU HUJIeaTbHOTO Ta3a. AOCONIOTHAS TeMIIepaTypa Kak Mepa
CpelHEe KMHETHMYECKOW HHEPruu TEIUIOBOIO JABM)XKEHHS uacTull rasza. [llkama
temriepatyp KenbBunHa. ['a30Bble 3akoHbBl. YpaBHeHue MeHaeneeBa—
Knaneitpona. 3akon [anprona. M3omporecchl B HUIOEaTbHOM Taze ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduueckoe mpeicTaBlieHUE
M30MPOIIECCOB: N30TepMa, U30X0pa, U300apa.
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Tema 3.2. Ocnoevl mepmoounamuku

CamocrosiTesbHast padora

TemaTnka BHeayAUTOPHON CAMOCTOATEJIbHON padoOThI:

TepmoanHamMuueckas cucrema. BryTpenHss JHEprus
TEPMOJIMHAMUYECKOH CHUCTeMbl M cHocoObl €€ wu3MeHeHus. KonmuecTBo
TEIIOTHl M paboTa. BHYTpeHHsIsI 3HEprusi 0JJHOATOMHOTO MJEAbHOIO rasa.
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Bunsl Teruionepenaydn: TEMIONPOBOAHOCTD, KOHBEKIUS, U3IIydCHHE. Y AeIIbHAs
TEIJIOEMKOCTh BelecTBa. Koau4ecTBo TEIIOTHI IIPH TEIUIONEpEaAaye.

[Tonstue 06 ammabarHom mporuecce. [lepBblif 3aKOH TEPMOAUHAMUKH.
[IpumeHeHue nepBoro 3aKkoHa TEPMOJIUHAMUKH K u3orpoiieccam. ['paduyeckas
MHTepHpeTanus padoThI rasa.

Bropoii 3akon TepmomHamMuku. HeoOpaTuMoCTh MPOLIecCOB B MPUPOJIE.

TennoBsle MamuHbl. [IpUHOMNBL  EHCTBHS  TEIUIOBBIX — MAILHH.
[Ipeobpa3oBanus >Hepruu B TEIJIOBbIX MamuHax. KoadgduuueHT moie3Horo
neiictBus TeruioBoit MamwHbl. [{ukn KapHo m ero ko3 GUIIUEHT MOJIC3HOTO
NeCcTBUS. DKOJIOTHYECKUE MPOOIEMBbl TEIIIOIHEPTETUKHY.

Tema 3.3. Aepecammuvte cocmoanus
eeuyecmea. Dazosvle nepexoovt

CamocrosiTesibHas padora

TemaTnka BHeayUTOPHOH CAMOCTOATEIbHON PadoOThI:

[TapooGpa3zoBanue u konjeHcanus. Mcnapenue u kurnenue. AOGCOIIOTHAS
1 OTHOCHUTEJIbHAS BIAXXHOCTh BO31yXa. Haceluennslii nap. Y ieiapHas TemioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT AaBJICHUS.

Teépmoe Temo. Kpucramnnmueckue u amopdHble Tena. AHU30TPOIUS
cBoiicTB KpuctamioB. Kugkue xkpucramibl. CoBpeMEHHbIE MaTepUalbl.
[InaBnenve u Kpuctaymu3anus. Y aenbHas TemnoTa miasieHus. CyonumManus.
YpaBHeHHE TEIIOBOro OanaHca.

JP1-14

Pa3znen 4

JIeKTPOAUHAMHUKA

Tema 4.1. dnekmpocmamuxa

CamocrosiTesbHast padora

TemaTuka BHeayIUTOPHOII caMOCTOSITeIbHOI padoThI:

DnekTpu3aius Teia. DIeKTpUUYeCKUi 3apsn. JIBa BHIa 3JIEKTPUUYECKUX
3apsAnoB. IIpoBOIHNKY, NTUINEKTPUKH U MOIYIPOBOJHUKH. 3aKOH COXPAaHEHUS
JJIEKTPUYECKOTO 3apsa.

Bsaumopeiicteue 3apanoB. 3akoH Kynona. TodeuHblil aieKTpuuecKuit
3apan.  OleKTpuueckoe rmone. Hanpssk€HHOCTh  3IEKTPUYECKOro  IMOJIs.
[IpuHIMTT Cynepno3ulMKu SJIEKTPUYECKUX Toied. JIMHUM HanpsKEHHOCTH
3JIEKTPUYECKOTO ITOJIA.
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PaGora cun osnekrpocratudeckoro monss. [lorennwman. PasHocTh
noTeHuanoB. [IpOBOJHUKY U AUAIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
JusnexkTpuueckast MPOHUIIAEMOCTb.

DNeKTPOEMKOCTD. Konpgencarop. DNeKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa. DHEprus 3apsHKEHHOI0 KOH/IEHCATopa.

Tema 4.2. Ilocmoannuviii
nekmpuueckuit mox. Toku ¢
Paznuunbix cpedax

CamocrosiTesbHast padoTa

TemaTHka BHeayIMTOPHOH CaAMOCTOSITEIbHOI padoThI:

DIEKTPUYECKUI TOK. YCJIOBHS CYLIECTBOBAHUS JJEKTPUUYECKOIO TOKA.
Ucrounuku Toka. Cuia Toka. [1ocTOSIHHBIN TOK.

Hanpsokenune. 3akon Oma 1S yyacTka LIETH.

DIEKTPUYECKOE CONPOTUBIICHUE. Y IEIbHOE CONPOTUBICHUE BELIECTBA.
[TocnenoBarenpHOE, NapaIeIbHOE, CMEIIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabora osnextpuyeckoro Toka. 3akoH J[xoyns—Jlenma. MomiHOCTb
NEKTPUUYECKOTO TOKA.

DNEKTpOABUKYIAsA CHUJIAa U BHYTPEHHEE COINPOTUBICHUE HCTOYHHUKA
Toka. 3akoH Oma JIsl TOJMHOU (3aMKHYTOM) anexkTpuyeckoil nenu. Koporkoe
3aMbIKaHUE.

DNeKTpOHHAas MPOBOJUMOCTh TBEPABIX METANIOB. 3aBHUCHUMOCTh
CONPOTHUBIICHUS METAIJIOB OT TeMmepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpruyYecKHil TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITyYKOB.

[lonynpoBonuuku. CoOCTBEHHass M MpPUMECHAas I[POBOJUMOCTH
oJIynpoBoIHUKOB. CBolicTBa p—N-niepexosa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DONEeKTpUYECKHI TOK B pacTBOpax M paciulaBaXx dJIEKTPOJIHUTOB.
DNEeKTpONUTHYECKAs! AUCCOLUALINS. DIEKTPOIIU3.

DNeKTpuYecKuil ToK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSTEIbHBIN

pazpsaa. Moinnus. [1na3zma.
TexHuueckue yCTpONCTBAa U MPAKTHUUYECKOE IPUMEHEHHE: aMIEpPMETp,
BOJIBTMETP, PEOCTAaT, MCTOYHHUKH TOKa, JJIEKTPOHArpeBaTelbHbIC MPUOOPHI,
AEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHHSI, BaKyyMHBIN
IUOJ, TEPMUCTOPBI W (OTOPE3UCTOPHI, TOTYINPOBOJHUKOBBIM  THO/,
rajbBaHUKA.
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Tema 4.3. Maznummnoe none. CamocrosiTesbHast padora JP1-14
InekmpomazHumnan uHOYKuuA TemaTnka BHeayIUTOPHOII CAMOCTOSITEIbHOI PadoThI:
[TocTostHHbIE MarHuThl. B3auMoAeiCTBHE MOCTOSHHBIX MAarHUTOB.
MaruutHoe 1ose. Bektrop MarHuTHON MHAyKUUU. [[pUHIUIT Cyneprno3uiuu
MArHUTHBIX MTOJEN. JINHUM MarHUTHOM UHAYKUKUK. KapTuHa JTMHUIA MarHUTHOM
MHIYKIHH I10JIS1 TIOCTOSIHHBIX MarHuTOB.
MarnuTHOe 1oJie MPOBOJHHUKA C TOKOM. KapTuHa NMHUN MHIyKUUU
MAarHUTHOTO MOJIS JJIMHHOTO MPSMOI0 MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
MIPOBOJAHMKA, KaTymkud ¢ TokoM. OmnbiT Opcrena. B3aumonelictBue
IIPOBOJHUKOB C TOKOM.
Cuiia AMriepa, €€ MOJlyJIb U HAalpaBJICHUE.
Cuna Jlopenua, e€ MoAyiab W HampaBieHHE. JIBUKEHUE 3apsyKEHHON
YacTULIbI B OJJHOPOJIHOM MarHUTHOM noJie. Pabota cuiel JlopeHua.
SIBneHue 3IeKTPOMarHUTHOM MHIAYKUMH. [IOTOK BEKTOpa MarHUTHOU
WHIYKUUU. DJIEKTPOABMKYILASA CHUJIA MHIAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapazes.
Buxpeoe anextpuyeckoe mosie. DIEKTPOABUKYILAS CHUIIA UHAYKIIMU B
MIPOBOJHUKE, IBUKYIIEMCS TIOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM TOJI€.
[IpaBuio JleHna.
WHaykTUBHOCTD. SIBI€HME CaMOMHIYKUUHU. OJIEKTPOJIBMIKYILAs CHJIA
CaMOMHAYKIUU.
DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.
DNeKTPOMarHuTHOE TOoJIe.
Pa3neua 5.KoJsie0aHnusi M BOJIHBI
Tema 5.1. Mexanuueckue u CamocrosiTesibHasi padoTa JP1-14

IIEKMPOMAZHUNMHbLE Koiebanus

TemaTnka BHeayAUTOPHON CAMOCTOATEJIbHON padoOThI:

Konebarenbnass cuctema. CB0OOOAHBIE MeXaHWYECKHE KoJeOaHMs.
I'apmonnueckue konebanus. [lepuon, yacrora, amrnryna u ¢aza KonedaHui.
[IpyxxnHHBIN MAasiITHHK. Maremarnueckuit MasITHUK. VYpaBHeHne
rapMoHHYecKux KoseOaHuil. IlpeBpaiienue sHEpruM HpU TapMOHHUYECKHX
KOJIEOAHHUSIX.




Konebarenbublii KoHTYp. CBOOOIHBIC 3IEKTPOMAarHUTHBIE KOJeOaHHs B
UACaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJOTHS MEXIYy MEXaHWYECKHMMH H
ANEKTPOMArHUTHEIMU KosiebaHusimMu. @opmysna TomcoHa. 3aKOH cOXpaHEHUs
SHEPTUU B UI€aTbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o0  3aTyxalmux  KojeOaHUsAX.  BbIHYXIeHHbIE
MexaHudeckue kojeOaHus. Pe3oHanc. BbIHYXIEHHbBIE 3IIEKTPOMAarHUTHBIC
KoJeOaHusl.

ITepemennbiii TOk. CHHYCOMIAIBHBIM MEPEMEHHBIM TOK. MOIIHOCTH
[IEPEMEHHOI0 TOKa. AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAUEHUE CHUJIBI TOKa U
HaIpsHKEHUS.

Tpanchopmarop.  IlpousBoacTtBo, mepegadya W HOTpediieHHe
JJEKTPUYECKON SHEpPruH. OKOJOTMYECKHE PHUCKU MpU MPOU3BOJCTBE
anekTpodHeprun. KynbTypa ncnosib30BaHus 31EKTPOIHEPTHH B TIOBCEAHEBHON
KU3HU.

Tema 5.2. Mexanuueckue u
9J1IEKMPOMAZHUMHBLE B0JIHbL

CamocrosiTesibHas padora

TemaTnka BHeayAUTOPHOH CAMOCTOATEJIbHON PadoOThI:

MexaHuueckre BOJIHBI, YCiI0BUs pacnipoctpaHenus. [lepuosa. Ckopocthb
pacnpocTpaHeHUs U JJiMHA BOJIHBL. [lomepeuyHble W MPOJOJIbHBIE BOJHBI.
WnTepdepenius u audpaxus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJHBI. YCIIOBUS HM3IYYEHUs AJIEKTPOMArHUTHBIX
BOJIH. B3anmHas opuenTanus BektopoB E, B, V B anekTpomMarHuTHOH BOJIHE.
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, TPETOMIICHUE, MTOJIIpU3aLus,
mudpakuus, uaTeppepenus. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[Ilkana 31eKTPOMarHUTHBIX BOJH. IIpUMeHeHue 3IeKTPOMAarHUTHBIX
BOJIH B TEXHHKE U OBITY.

[IpuHIMIIBI paguoCBsI3U U TeNeBUACHUA. Pagronokanus.

DNEeKTPOMAarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

JP1-14

Tema 5.3. Onmuxa

CamocrosiTesibHas padora
TemaTnka BHeayAUTOPHON CAMOCTOATEJIbHON padoThI:
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I'eomerpuueckas onrtuka. [IpssMonMHENHOE pacnpOCTpPaHEHUE CBETA B
onHopoaHou cpexe. JIyu cBera. ToueuHblli HICTOYHUK CBETA.

Otpaxxenne cBeTa. 3akOHbl OTpaxkeHHs cBera. Iloctpoenue
M300paKeHUI B IJIOCKOM 3epKaje.

[Ipenmomiienne cBeta. 3aKOHBI MPEIOMIICHHS CBeTa. AOCONMIOTHBIN
nokasareib mnpesnomieHus. llonHoe BHyTpeHHee oTpaxenue. IIpenenbHblit
YTOJ1 IOJTHOTO BHYTPEHHETO OTPaKEHUSI.

Jucnepcus cBera. CioxxHbIN cocTaB Oesoro ceera. L[Ber.

Cobuparoniue U pacceuBaroniue JuH3bl. ToHKass auH3a. DokycHoe
paccTosiHue U ONTHYECKask CHila TOHKOM JInH3bL. [locTpoeHne nzodpaxenuii B
coOMpamIIUX ¢ paccewBaromMX JuH3aX. Popmyna TOHKOH JIMH3BL
VYBenuuenue, 1aBaeMoe JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONITHKH.

BonroBas ontuka. MaTepdepennus cBera. KorepeHTHbIE MCTOYHUKH.
YcnoBusa HaOMIOACHUS MAaKCUMYMOB MU MHHMMYMOB B HMHTEp(EpEHLHOHHON
KapTUHE OT JABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Judpakuus ceera. JudpakmuonHas pemérka. YciaoBue HaOIIOICHUS
[JIABHBIX MAaKCHMYMOB TIpU TMaJICHUM MOHOXPOMATUYECKOrO0 CBETa Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Honspuszanus ceera.

Pasznea 6.

OcHoOBBI cenuaJIbLHOM’ TCOPHH OTHOCUTECJIHLHOCTH

Tema 6.1. OcHOBEBI cieHAJILHOMI
TE€OPUM OTHOCHUTEJIHLHOCTH

CamocrosiTesbHast padora

TemaTuka BHeayIUTOPHOII caMOCTOSITeIbHOI padoThI:

I'panuubl NpPUMEHMMOCTH KJIacCHMYEeCKOM MexaHuku. [locTymnaTel
CIELMAJIbHOM TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOJLYJISL CKOPOCTH
CBETa B BaKyyMe, IPUHLUI OTHOCUTEJIbHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh  OAHOBPEMEHHOCTH. 3aMEIJICHHE BpPEMEHH U
COKpaIlleHHUE JITUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.
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CBs13p Macchl ¢ SHEPrueil U UMILYJIbCOM PENSATUBUCTCKON YacTULIbI. DHEPrus

IIOKOSI.
Paszpnen 7. KBanroBas ¢pusuka
Tema 7.1. Dnemenmuvl KEaHmMOGOI CamocrosiTesibHast padoTa JP1-14
OnmuKu TemaTuka BHeayIMTOPHOH CAMOCTOSAITEIbHOI padoThI:
®otonbl. Popmyna [lnanka cBs3u 3Hepruu (POTOHA C €ro YaCTOTOM.
DHeprust 1 UMITYIIbC (POTOHA.
OtkpeiTue u uccnenoBanue porodddexra. OnbiTel A. I'. Cromerosa.
3akonsl GoTodddekra. YpaBHenue DitHmrerHa 171 porodddexra. «KpacHas
rpanuia» horodddekra.
JlaBienue ceera. OnwiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBHE CBETA.
Tema 7.2. Cmpoenue amoma CamocrosiTesibHas padora JP1-14
TemaTnka BHeayUTOPHOH CAMOCTOATEIbHON PadoOThI:
Monens aroma Tomcona. OmnbiTel Pesepdopaa o paccessHurO o -4acTHIl.
[Lnanerapnas monens atoma. Ilocrynatel bopa. M3nydyenue u moriionmeHue
(OTOHOB IpH MEpEXoJie aToMa C OAHOI0 YPOBHS SHEPrHM Ha JIpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEN YHEPTUU aTOMa BOJIOPOJA.
BonnoBeie cBoiictBa uactull. Bosnsl ne bpoina. KopnyckymnsipHo-
BOJIHOBOM JTyaIu3M.
CnoHTaHHOE U BBIHYKJEHHOE U3ITyUEHHE.
Tema 7.3. Amomnoe aopo CamocrosiTesbHast padora JP1-15

TemaTuka BHeayIUTOPHOII caMOCTOSITeIbHOI padoThI:

DKCIepUMEHTHI, JOKa3bIBAIOIINE CI0XKHOCTh CTpOeHus aapa. OTKpeITHE
panunoaktuBHOocTH. OmbiTel  Pesepdopna mno  ompenenenuro  cocraBa
panuoakTuBHOrO M3nydenus. CBoiicTBa anbga-, Oera-, ramMma-u3IydeHUs.
BinstHue pagnoakTHBHOCTH Ha KUBBIE OpPraHU3MBI.

OTtkpsiTHE TPpOTOHA U HEWTpoHA. HykinonHas Monens sapa ['eitzendepra—
WBanenko. 3apsa aapa. MaccoBoe uncio siapa. M3oTomnsl.




Anbda-pacnan. DIeKTpOHHBIA W MO3UTPOHHBIM Oera-pacman. ['amma-
M3JIy4eHHE. 3aKOH PaJM0aKTUBHOIO pacnaja.

DHeprus CB3U HYKJIOHOB B szpe. SnepHsbie cuibl. [ledekT macchl spa.

Snepubie peakuuu. JleneHue u CUHTE3 AEp.

SAnepusrii peakrop. Tepmosiaepublii cuaTe3. [Ipo6iieMbl 1 IEPCIIEKTUBBI
SIIEPHOM PHEPTreTUKU. DKOJIOTHUECKUE aCIIEKThI SJEPHONU SHEPTETUKHU.

DneMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.

Meroapl HAOMIOACHUS U PETUCTPAIIUHU DJIEMEHTAPHBIX YaCTHII.

DyHIaMeHTATbHBIC B3aUMOICHCTBUSA. ENMHCTBO (hM3MUecKoi KapTHHBI
MHpA.

IIpome:kyTOouHas aTTecTauus

3auer

Bcero:
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3. YCJI0OBUSA PEAJIMBALIUU ITPOI'PAMMBI YYEBHOTI'O IPE/IMETA

3.1. TpeOoBaHusI K MHHHUMAJIBHOMY MATEPHAILHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanuzanust mnporpammbl  yuyeOHOM  AUCHUIUIMHBI  TpeOyeT Haluyus

Ayoumopuu Ne 307 — Yuebroti ayoumopuu co ciemyronum o00pyI0BaHUEM:

Cronbl yueOHbIC (TpexMecTHbIE) - 11 mmiT.

Crynbs - 30 wrT.

Jlocka HacTeHHas - 1 miT.

PaGouee mecto npemnogaBarens - (1 cromn, 1 ctyn) - 1 mir.

[Tra3menHas manens - 1 miT.

[Mxad - 1 .

KoMriiekT y4eOHbIX IIIaHIIETOB CTETOJUHAMUYECKUX - 6 IIT.

JlabopaTopHbIil CTeHT « DIEKTPOTEXHUKA U OCHOBBI DJIEKTPOHUKKY» - 1 1IT.

JlabopaTtopHas yctaHoBka «l3ydeHue 3J1eKTpOHHO-IBIPOYHOTO MEPEXo/ia B

MOJIYIIPOBOJHUKAX» - 1 IIIT.

TunoBoit KOMIUIEKT yueOHOTO 00opyaoBaHus (JIabopaTtopHbIii cTEeHA

«TPOMBINIJICHHAS aBTOMATHKA U 3JICKTPONPUBO») - | MmIT.

VY4eOHble MaTepHalibl (B 3JIEKTPOHHOU Popme)

Y4eOHo-MeTomrIecKast JTOKYMEHTAIHS
JIuniensnonHoe nporpammuoe odecriedenue: Microsoft Office 2013, Microsoft
Office Project 2013, Microsoft Office Visio 2013, Microsoft Windows 10
Professional, Kaspersky Endpoint Security.
CBobogHO pacmpocTpaHsieMoe mporpammHoe obecneuenue: Adobe Reader,
[Tnardpopma aucrannmonnoro odoyuenuss LMS Moodle, Mozilla FireFox, 7-zip,
Google Chrome, Notepad++, OpenOffice, Opera, Paint.NET, Scilab, Microsoft
Security Assessment Tool.

3.2. YueOHO-MeTOANYECKOe U MH(POPMALIMOHHOE o0ecneYeHrue Y4eOHOoro
npeaMera

OcHoBHas iuTEpaTypa:

1. Msixumies ['.5., @usuka. 10 kacc: yueb. nis o0meo0pa3oBar. yupeKaICHHMA:
6a30Bsiil 1 ipoduit. ypoBau/ I'.5. Mskumes, b.b. byxosnes, H.H. Cromkuii; mox
pen. B.W. Hukonaesa, H.A. [TapdentbeBoit. — 19-e uzn. — M.: [Ipocsemenue, 2023.
—432 c.: . — (Knmaccnuecknii kypce). — ISBN 978-5-09-074278-8.

2. Msxkumes I'.4., ®uzuka. 10 knacc: yueb. nis o61meoOpa3oBaT. opraHu3aui
C IPWJI. Ha AJIEKTPOH. HocuTene: 0a30Bbid U npodui. yposuu/ I'.S. Mskuies, b.b.
byxosues, B.M. Yapyrun; noxg pen. H.A. IlappentoeBoit. — 23-¢ uzn. — M.:
[Tpoceemenne, 2020. — 399 c., un. — (Knmaccuueckuii xypc). — ISBN 978-5-358-
23443-7.



3. Hmutpuena B.®., ®uzuka 1ig npodeccuit v CrienuanbHOCTeH TEXHUUECKOTO
npoduis: ydeOHUK 11 00pa3oBaT. yUpexAeHUN Had. U cpell. pod. oOpa3zoBaHms/
B.®. JImutpuena. — 5-¢ usa., crep — M.: U3narenbckuii ieHTp «Akagemus», 2019
— 448 c.. — ISBN 978-5-7695-9250-8..

JlonoJIHUTEIbHAA JINTepaTypa:

1. Amkunasy, JI. A. He myraiics, to - dusuka! 800 opurunnanbHbeix 3amad / JI.
A. Amkunasu. - Mocksa : JIMK Ilpecc, 2022. - 292 c. - ISBN 978-5-93700-117-7.
- Texcr : anmextponnsni // OBC "Koncymerant crygenta" : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785937001177.html .

2. Kanamaukos, H. I1. OcuoBbl puzuku. B 3 1. T. 3. Ynpaxknenus u 3agaun  /
H. I1. Kanamuaukos, M. A. CmonasipeB. - Mocksa : JlabopaTopus 3Hanui, 2019. -
387 c. Cuctem. tpeboBanusi: Adobe Reader XI ; sxpan 10 (1 daiin pdf : 387 c.).
(YaeOnuk s Beictrei mkoiibl) - ISBN 978-5-00101-649-6. - TekcT : 3neKTpOHHBIN
// OBC "KoHCynbTaHT cTyneHra" ; [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785001016496.html ;

IIporpammHoe o0ecniedeHue U pecypcbl HHGOPMAITMOHHO-
TeJIEKOMMYHUKAIIMOHHOM ceTu « UHTEepHET»

lIpocpammnoe obecneuenue

HanmenoBanue

Hasznauenue
MIPOrpaMMHOTO 00eCTIeueHUs

Adobe Reader | TIporpamma Juis IpocMOTpa 3IEKTPOHHBIX JOKYMEHTOB

Moodle | O6pa3zoBarensHbiii moptan @I'BOY BO «AT'Y»

Mozilla FireFox | Bpaysep

Google Chrome | Bpaysep

7-zip | ApxuBatop

Microsoft Office 2013, | IlakeT oducHBIX porpamMm
Microsoft Office Project 2013,
Microsoft Office Visio 2013

Microsoft Windows 7 Professional | OneparnuonHnas cuctema

Kaspersky Endpoint Security | CpeacTtBo aHTUBUPYCHO# 3allUThI

Cospemennvle npogeccuonaivhvle 0a3bl OAHHLIX UHDOPMAYUOHHbBIE
pecypcwl cemu Hnumeprem

1. DnekTpoHHbIN Katanor Hayunoit oubnuoreku AI'Y Ha 6aze MARK
SQLHITO«Mudopm-cuctem».https://library.asu.edu.ru.
2. DJEKTPOHHBIN KaTajaor «Hayunsble YKYPHAaJIbI Al'Y»:

http://journal.asu.edu.ru.


https://www.studentlibrary.ru/book/ISBN9785937001177.html
https://www.studentlibrary.ru/book/ISBN9785001016496.html

3. VYHuBepcaibHas CIpaBOYHO-WH(OPMAIIMOHHAS TOJHOTEKCTOBas 0a3a
naHHbIX nepuoandeckuxuzganuiit OO0 "MBUC". http://dlib.eastview.com. NUms
nonbs3oBarest: AstrGU. ITapons: AstrGU.

4. DnexTpoHHO-OMOIMoTeuHas cucrema elibrary. http://elibrary.ru

5. DnekrponHas 6ubnuoreynas cucrtema (ObC) OO0 «lloauTexpecype»
«KoHCcynpTaHTCTyAEHTA» [DnekTpoHHbIpeEcypC]. Pexum JOCTyIa:
http://www.stydentlibrary.ru.

6. CnpaBounas mnpaBoBas cucrema Koucynbrant [lmioc. Copepxkutcs
OTPOMHBI MacCHUB CIPaBOYHON TPaBOBOW HWH(MOpPMAIMK, POCCHIICKOE H
pEernoHaIbHOE 3aKOHOAATENbCTBO, CYACOHYIO MPAKTUKY, ((MHAHCOBBIE U KaJAPOBBIC
KOHCYJIbTaIlUH, KOHCYJIbTaINH TSI OTOHKETHBIX
OpraHu3aluii,KOMMEHTaPUU3aKOHOJATENbCTBA, (OPMBI JOKYMEHTOB, MPOEKTHI
HOPMATUBHBIX TIPAaBOBBIX AKTOB, MEXIYHAPOIHBIC IMPABOBBIE AKThI, MPABOBBIC

aKThI, TCXHUYCCKUE HOPMBI U mpaBuia. http://www.consultant.ru.

4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUSA YYEBHOI'O

HHPEIAMETA

Pe3yabTaTsl 00yueHus

Kpurtepuu oneHku pe3yibTaToB
00yueHus

MeToabl OIEHKH
pe3yJabTaToB 00y4YeHHst

Hepeqenb 3HaHHﬁ, OCBaMBACMbIX B paMKax yqe6Hor0 ImpeaMera:

—  CMBICJ IOHATHI: pU3NUecKoe
SBJICHHE, TMIIOTE3a, 3aKOH, TEOpHs,
BEIIECTBO U T.11.;

—  CMBICH bu3nyeckux
BEIMYUH: CKOPOCTh, YCKOPEHHE,
Macca, Cujia, HUMIIYJIbC, padoTa,
MeXaHu4ecKas SHeprus,
BHYTPEHHSIS dHEPrus, adCOIIOTHASA
TeMIeparypa, cpeaHss
KWHETHYECKAsi DHEPTUs 4YacTHIl
BEIIECTBA, KOJIMYECTBO TEIUIOTHI,
3JI€MEHTapHbIN ANEKTPUIECKUI
3apsiiu T.00.;

— ¢yHIaMeHTaJIbHbIE
¢u3nyeckre 3aKOHbl M MPUHLUIIB,
JIe)Kalllie B OCHOBE COBPEMEHHOM
¢bu3nveckoil KapTUHBI MUPA;

— Haubosiee BaKHbIE OTKPBITUS
B oOmactu (U3MKH, OKa3aBIIHE

OIPCACIIAOIICC BJIMAHHUC Ha
Pa3BUTHUEC TCXHUKU U TEXHOJIOTHU,
- BKJIaJg pOCCHfICKPIX n

3apyOeKHBIX YYEHBIX, OKa3aBIIMX
HanOoJIbIIee BIUSHUE HA Pa3BUTHE
¢buzuku;

— Jlaer apryMeHTHpOBaHHBIN,
YEeTKMH U SICHBIA  OTBET Ha
[IOCTaBJIEHHBIH BONPOC, MPUBOAUT
IIPUMEPBI, JAEMOHCTPUPYET IOJHOE
ITIOHUMaHNE MaTepHualla, UCIOJIb3yEeT
buznyecKkrue TepMUHBI IPH OTBETE.

— Ilpu BBIIOTHEHUH 3aJaHUI
CTyIEHT MpOSBISAET,  YIOPCTBO,
CTPEMUTHCS MPUMEHUTH Ha
IIPaKTUKE TEOPETUYECKHUI MaTepHall,
JIOCTUTaeT BCEX LeseH,
oTpezieNIeHHBIX B paboTe U crioco0eH
00BSACHUTH KaKJIbIi aTan
BBITIOJTHEHUS PaOOTHI.

— JomamHss  pabora,
orpoc (ycTHBII,
IMMCHbMEHHBIH,
TECTOBBIN),

— pelleHue 3a1ay;

— JomammHss — paboTa;

MPAKTUYCCKUC 3aHATHUS.



http://www.stydentlibrary.ru/
http://www.consultant.ru/

—  METOAbl HAYYHOT'O IO3HAHUsA
IIPUPOJIBI.

Ilepeyenb ymeHMii, 0CBaBaeMbIX B paMKax y4eOHOTO MpeaMeTa:

—  TNPOBOJUTH HAOJIOICHNUS,
— IUIAHUPOBAaTh M BBINOJIHATH
AKCIICPUMEHTBHI, JIeJIaTh BHIBOIBI Ha

OCHOBE IKCIIEPUMEHTATBHBIX
JTAHHBIX;

— BBIIBUTATh  THUIOTE3Bl U
CTPOUTH MOJICJIH, OTIINYATh
THITOTE3bI OT HAYYHBIX TEOPUH;

—  TIPUMCHSATH MOJTy4EHHBIC
3HAHUSI 1o ¢busnke TUTSE
00BSCHEHHS Pa3HOOOpa3HBIX

(bu3HYECKUX SIBIICHUH M CBOWCTB
BEILIECTB;

— NOPaKTHYECKH MCIOJIb30BATh
(du3nUecKre 3HAHUS;

—OLIEHHUBATh  JIOCTOBEPHOCTh
€CTECTBCHHOHAYYHOM
nH(pOpMAIIHH;

—IPUMEHSTh MOJTyYCHHBIC
3HaHUS TO0 (U3MKE IS PEIICHHUS
MPAKTHYECKIX 3a1a4
IMOBCEIHEBHOM JKU3HU,
obecrnieueHUs 0e30ITacCHOCTH
COOCTBEHHOI JKH3HH,
parroHaIBLHOTO

MPUPOIONOIB30BaHUS U OXPAHbI
OKPYKaIOILEH CpeJIbI.

— Jaer apryMeHTHUPOBAHHBIN,
YEeTKMH M SICHBIA  OTBET Ha
MOCTaBJICHHBIM BOMPOC, MPHUBOJIUT
IPUMEpPBI, JEMOHCTPUPYET IOJIHOE
MOHMMaHKE MaTepualia, UCIOJIb3yeT
buznyecKkrue TepMUHBI IPU OTBETE.

— Ilpu BeINOJIHEHUU 3adaHUN
CTYyIEHT  TpOSIBISAET,  YHOPCTBO,
CTPEMUTHCS MPUMEHUTH Ha
MPaKTUKE TEOPETUUECKHUI MaTepHall,
JIOCTUTAET BCEX HeNei,
OIpEIeNIEHHBIX B paboTe U CIOCOOEH
00BSACHUTH KaXKIbIN aTan
BBITIOJTHEHUS Pa0OTHI.

— Pabora c
JOIIOTHUTEIEHOU
JIATEPATYPOH, onpoc
(YyCTHBIN, MTUCBMEHHBIN );
— TpaKTHYECKHe
3aHATHA, JIOMAIITHUE
paboThI, TECTHI;

— nmomarHss paboTa,
— ompoc (ycTHBIH,
IMMCHbMCHHBIH,
TECTOBBIH), TECTHI.

IIpu HeoOxomumocTn pabouas mporpamMma ydeOHOro THpeaMeTa MOMKET ObITh
ajanTHpoBaHa s o0ecredeHuss 0Opa30BaTeNBbHOIO Mpollecca HMHBAIUAOB M JIMIL C
OTPaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbS, B TOM YHCIIE JUISI IUCTAHIIMOHHOTO o0y4deHus. s
3TOro TpedyeTcs 3asiBIeHUE CTY/IeHTa (er0 3aKOHHOTO MPEICTABUTENS) U 3aKJIFOUSHHE IICUXO0JIOTO0-
Menauko-tieaarorundeckoit komuccuu (ITMIIK).




