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PaGouass mporpamMma yueOHOW JUMCUUIUIMHBI pa3paboraHa Ha ocHoBe denepanabHOro
rocyJIapCcTBEHHOTO oOpa3oBarenbHOrO cTaHmapra (mamee — PI'OC), yrBepxkaenHnoro Ilpukazom
MunuctepctBa oOpazoBanus u Hayku P® ot 17 mas 2012 r. Ne 413 «O06 yrBepxkaeHuu (heaepaabHOTO
roCy/1apCTBEHHOro0 00pa3oBaTeNbHOrO CTaHAapTa cpeaHero oOmiero oOpaszoBanusi» u Ilucemom
Munucrepcta npocsenienus Poccun ot 01.03.2023 Ne 05-592 «O HampaBieHUU peKOMEHJalui» (BMecTe
¢ «PexoMenpamusmMu 1Mo peanuzaluMu  CpeaHEro o0miero o0pa3oBaHUS B Ipelenax OCBOEHUS
00pa3oBaTeNbHON MPOTrPaMMBI CPETHETO MPOPECCUOHATBHOTO 00Pa30BAHMSDY).

PabGouass mporpamma mo mucnmmuinae @Pusuka (yrayOJeHHBIM ypoOBEeHb) pa3paboTaHa s
npodeccun cpennero mnpodeccuoHanbHOTO oOpazoBanus (mamee — CIIO) 23.02.07 TexHuyeckoe
00CITy’)KHBAaHHE U PEMOHT JIBUTATEJICH, CHCTEM H arperaToB aBTOMOOMIICH.

Opranuzanus-paspadorunk: AHIIOO «Ypanbckuil NOMUTEXHUUECKUIA KOTIIEE»
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1. OBIIAS XAPAKTEPUCTUKA PABOYEM ITIPOI'PAMMBI YYEBHOI'O MNPEIMETA
I1/1.03 ®dusuka

1.1. O6saacTh npuMeHeHusi pado4eil NPOrpaMMbl Y4eOHOT0 NpeaMeTa

PabGouas  mporpamma  yuebHoro  mpeamera  [IJ[.03 ~ ®wusuka  gBIAETCI  YACThIO
0011e00pa3oBaTeIbHOTO0  [UKJIA  00pa3oBaTeIbHOW TPOrpaMMbl  CpeAHEro  Npo(ecCHOHATBLHOTO
oOpa3oBaHMsl — NPOrpaMMbl TOJTOTOBKU CIIEIUATNCTOB cpeaHero 3BeHa (mamee - [IIICC3) mo
CIEIUAIBHOCTH cpenHero mpodeccuoHanbHoro odpaszoBanus 23.02.07 Texnuyeckoe oOCTyXKHBaHUE U
PEMOHT JBUTATEINICH, CUCTEM U arperaroB aBTOMOOHIICH.

1.2. MecTo y4eOHOro nnpeaMera B CTPYKType 00pa3oBaTeIbHOM MPOrpaMMbl

B cootBerctBuM ¢ DenepalibHbIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CPEIHETO
obmero obpaszoBaHus y4ueOHbIN mpeamer «Du3uKa» BXOAUT B NpeaMETHYI0 obnacth «EcTtecTBeHHO-
Hay4yHbIE TpPEIMEThI» M SBJISETCS 00s3aTeNbHbIM Uid u3ydeHusa. ConepikaHue y4yeOHOro IpeameTra
«®Duszukay, npeacTaBIeHHOe B paboyeil mporpamme, cootBeTcTByeT @I'OC COO, ¢ yyeTom mpuMepHOit
OCHOBHOM 00pa3oBaTeNbHONW TpOrpaMMme cpeaHero oOmiero oOpa3oBaHus. YUYeOHBIM IIJIAHOM IO
cneunanbHocTd 23.02.07 TexHudeckoe OOCIy)KMBAaHHUE M PEMOHT JBHraTesiei, CUCTEM U arperaros
aBToMoOmIIel Ha n3ydeHue Ou3nku Ha MPOGUILHOM YpOBHE OTBOAMTCS 144 yacos.

1.3. Ilnanupyemsle pe3yJbTaThl OCBOCHHS Y4eOHOI0 MpeaMera

1.3.1. JInuHOCTHBIE Pe3yabTATHI

JInuHOCTHBIE PE3yNbTaThl OCBOEHUS yueOHOro npeaMeTa « PU3uKay 10JKHbBI OTPaKaTh TOTOBHOCTh
U CIIOCOOHOCTh 00YyYaromuxcs PyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOM BHYTPEHHEH MO3UIMEN JTMYHOCTH,
CHCTEMOH IICHHOCTHBIX OpHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOILUX
TPAJUIMOHHBIM IICHHOCTSM POCCHUHCKOTO OOINECTBa, pACIIMPEHUE >KU3HEHHOTO OIbITa W OIBITa
JEATEIIBHOCTH B MPOLIECCE peaIn3allil OCHOBHBIX HANPABICHUM BOCIUTATEIIBHON NEATENBHOCTH, B TOM
YUCJIE B YaCTHU:

1) rPasKIaHCKOro BOCIIHTAHWS:

- c(hopMHPOBAaHHOCTH TPAKIAHCKON MO3UIUHN 00YYarOImerocsi Kak aKTUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUICKOro 00IeCTBa;

- IPUHATHE  TPaJULUOHHBIX 00IIeYeNTOBEYECKUX T'yMaHUCTHYECKHX

- M J€MOKPaTU4ECKUX LIEHHOCTEN;

- TOTOBHOCTb BECTHM COBMECTHYIO JEATENbHOCTh B WHTEpEcax TpakJaHCKOro OOIIecTBa,
y4acTBOBaTh B CAaMOYINPaBJICHNU B 00pa30BaTeIbHOIN OpraHu3aluy;

- YMEHHE B3aUMOJICHCTBOBATH C COIMATbHBIMU HHCTUTYTaMHU B COOTBETCTBHH C MX (DYHKIMSIMU H
Ha3HAYCHUEM,;

- TOTOBHOCTb K T'YMaHHUTapHOU U BOJIOHTEPCKOU EATEIILHOCTH;

2) NATPHOTHYECKOT0 BOCIUTAHMSA:

- ¢cOpMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOW UJICHTUYHOCTH, ITATPUOTHU3MA;

- HECHHOCTHOC OTHOIICHHUEC K IrOCYyAapCTBCHHBIM CUMBOJIAM, JOCTUKCHUSIM pOCCI/If/’ICKI/IX y‘-IéHbIX B
obyactu (U3UKU U TEXHUKE,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

- ¢(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STHUECKOTI'O TIOBEJICHHUS;

- CHOCOOHOCTH OIIGHMBATh CHUTYAllMI0O M IMPHUHUMATh OCO3HAHHbBIE PEUICHUs, OPUEHTHPYSACH Ha
MOPaJIbHO-HPABCTBECHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YYEHOTO;

- OCO3HAHME JIUYHOTO BKJIa/1a B IOCTPOEHUE YCTOMUNBOIO OYyLIETO;

4)  >cTeTHYeCcKOro BOCHHTAHUS:

- DCTETHYECKOE OTHOLICHUWE K MHUPY, BKIIOYas 3CTETUKY HAay4YHOIO TBOPYECTBA, IMPUCYIIETO
¢buznueckoil Hayke;

5) TPYAOBOr0 BOCHUTAHHUS:

- MHTEPEC K Pa3iINYHbIM cdepaM MpoPecCHOHATBHON ACSITEILHOCTH, B TOM YHCIIE CBS3aHHBIM C
(bU3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oynymiei mpodeccuu u pean30BbIBaTh
CO6CTBCHHBI€ KHN3HCHHBIC IIJIaHBI,



- TOTOBHOCTb W CIOCOOHOCTh K OOpa3oBaHHIO M CcamMoOOpa3oBaHMIO B 00JacTH (PU3HKK Ha
MPOTSKEHUH BCEU JKU3HU;

6)  3K0J0rHYECKOro BOCIIMTAHUS:

- c(hOpMHUPOBAHHOCTh JKOJOTMYECKOM KYyJIbTYphl, OCO3HaHUE TIJOOAJIBHOIO XapakTepa
9KOJIOTUYECKUX MPOOIieM;

- IUIAHUPOBAHUE M OCYLIECTBIICHUE JEHCTBUU B OKPYKAIOUIEH Cpele HAa OCHOBE 3HAHUS LENeH
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

- paCIup€HUC OIIbITa ACATCIBHOCTHU KOJIOTUYECKOH HaITpaBJICHHOCTH Ha OCHOBC HMMCIOMIUXCA
3HaHUil o pusMKe;

7) HEeHHOCTH HAYYHOI0 MO3HAHMS:

- c(hopMHPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
(u3znyeckoil HayKu;

- OCO3HaHME IIEHHOCTM HAy4YHOW JEeATEeIbHOCTH, T'OTOBHOCTh B IpoLecce H3ydyeHHs (U3MKU
OCYIIECTBIISITh MMPOEKTHYIO U UCCIIEIOBATEIBCKYIO ACSITETbHOCTh WHANBUIYAIBHO U B TPYIITIE.

1.3.2. MeTranpeaMeTHbIe pPe3yJIbTATHI.

Ilo3naBaTeibHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble JJornueckue neiicTBUA:

- CaMOCTOSITENbHO (HOPMYNHUPOBATh U aAKTyallM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

- OIIPEACIIATH LIeNU AEATEIbHOCTH, 3a/1aBaTh apaMeTPbl U KPUTEPUH UX JOCTUKECHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHNS B pACCMATPUBAEMBIX (DM3HUECKUX SIBJICHUSX;

- pa3pabarbIBaTh IUIAH pPEUICHHs] MPOOJIEMBbI ¢ YYETOM aHaIM3a UMEIOIIMXCS MaTepHalbHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

- BHOCUTb KOPPEKTHUBBI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM, OLIEHUBATH
PHUCKHU TOCTEACTBUN NESATENIbHOCTH;

- KOOPAMHUPOBATh ¥ BBIMONHITH pPa0OTy B YCIOBUSX pPEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBUS;

- pa3BHUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBare/bcKue AeiCTBHA:

- BJIAJICTh HAYYHOI TEPMUHOJIOTUEH, KIIFOUEBBIMU MOHATUSAMU U METOAAMH (PU3NUECKON HAYKU;

- BJIAJIETh HABBIKAMH Y4eOHO-HCCIIEI0OBATEIHCKON U MMPOCKTHOM JAESITEIFHOCTU B 00JIaCTH (PU3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEILHOMY IMOMCKY METOJOB pelIeHHUs 3a1ad (U3MYecKOro
coJiepKaHusl, TPUMEHEHUIO Pa3TUYHBIX METO/I0B [TO3HAHMS;

- BJIAJETh BHUJAMU JEATENIBHOCTH 110 TIOJYyYEHUI0 HOBOTO 3HAHMs, €ro WHTEpIpeTaIuH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3TUYHBIX YUYEOHBIX CUTYAIUSIX, B TOM YHCIIE IPU CO3TaHUN YIEOHBIX
MMPOEKTOB B 00J1aCTH (HU3UKH;

- BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTYaJIU3UpPOBAThH 33Jla4y, BBIABUTATh TUIIOTE3Y €&
pelIeHns, HaXOIUTh apryMEHThl JUIsl JOKa3aTelIbCTBA CBOUX YTBEPXKACHMI, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PEIICHHUS;

- aHAJU3UPOBAThH IMOJYYCHHbIE B XOJ€ PEHICHUS 33/1a4dl pe3yibTaThl, KpUTUUECKU OIIEHUBATh MX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBUSX;

- CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEeIbHON ACSITENLHOCTH, B TOM YUCIIE
NIpU U3y4eHUH PUBHKHU;

- IaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

- YMETh MEPEHOCUTH 3HAHUS 110 (PU3MKE B IPAKTHUECKYIO 00IaCTh KU3HEACATCIILHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIE UJICH, MIPEJIaraTh OPUTHHAIBHBIC TIOX0/IbI U PEIICHUS;

- CTaBUTh NMPOOJIEMBI U 33J1a4H, JOMYCKAIOLIUE albTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanmueii:

- BJIaJIeTh HaBBIKAMH MOJy4YeHUs] HHPOpMaAUU HU3HMYECKOTO COJIEPKaHUs U3 MCTOYHUKOB Pa3HbIX
THUTIOB, CAMOCTOSITEIIEHO OCYIIIECTBIIATH TIOUCK, aHAJIN3, CHCTEMATU3AIUI0 U HHTEPIPETAIINI0 HHPOPMAITHH
Pa3IMYHBIX BUJOB U (hOPM MpeacTaBICHHUS;

- OIICHUBATh JIOCTOBEPHOCTH HH(POPMAITUH;



- HCIOJIb30BaTh CPEJCTBAa MH(DOPMALMOHHBIX U KOMMYHHMKAI[MOHHBIX TEXHOJIOTUH B pELICHUU
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3alIMOHHBIX 33/1a4 C COOI0IeHHEeM TpeOOBaHUI SPrOHOMUKH,
TEXHUKH O€30IacHOCTH, TUTHUEHBI, PECcypcocOepeKeHHs, MPaBOBBIX M OSTHYECKUX HOPM, HOPM
nH(pOopMaMOHHOM 6€30MacHOCTH;

- CO371aBaTh TEKCTHl (PU3MUYECKOTO COJCpPXKAHUS B Pa3sNUYHBIX (popmarax ¢ y4éToM Ha3HAUYCHUs
nH(pOpMalIMHU U 1IeJIeBOM ayAUTOPHUH, BEIONpask ONTUMAIbHYIO (hOpPMY MPEICTABICHUS U BU3YAIU3AIUH.

KoMMmyHukaTnBHBIC yHUBEpcaIbHbIe yYeOHbIe 1eiiCTBUSA:

- OCYLIECTBIISTH OOIIIEHNE HAa YpOKax (PU3UKU U BO BHE-YPOUHOH JEATEIHHOCTH;

- pacmo3HaBaTh MPEANOCHITKYA KOHGIUKTHBIX CUTYAIi U CMATYATh KOH(QIHKTHL

- Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHMS C HCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

- IOHUMATh U UCTIOJB30BaTh MPEUMYIIIECTBA KOMAHAHON ¥ HHIMBUYaTbHOU PabOTHI;

- BbIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBHI C yd4y€TOoM OOMIMX HHTEPECOB, U
BO3MOXKHOCTEHN Ka)KJ10T0 4jI€Ha KOJUIEKTHBA;

- IPUHUMATh LIEJIM COBMECTHOU JIESITENIBHOCTH, OPTaHU30BBIBATh U KOOPJAUHUPOBAThH JECHCTBHUS 1O
€€ IOCTHXKCHHUIO: COCTABJIATH IUIAH JIEUCTBUHM, PacIpeneisaTh POJIU C y4ETOM MHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOU PabOTHI;

- OLIEHMBATh KAa4eCTBO CBOETO BKJIAJa M KaKIOrO y4acTHHKA KOMaHIbl B OOLIHMI pe3ylbTaT Mo
pa3pabOTaHHBIM KPUTEPHSIM;

- TpeasiaraTh HOBBIE MPOEKTHI, OLEHUBATh HUAEH C TMO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

- OCYILLECTBJISITh IO3UTUBHOE CTPATETMUYECKOE MOBEAEHUE B PA3JIMYHBIX CUTYALUSAX, MPOSBIATH
TBOPYECTBO U BOOOpaKE€HUE, OBITh HMHUIIUATUBHBIM.

PeryasiTuBHble yHHBepcaJibHbIe yUeOHblIe AelicTBUS

Camoopranmusanus:

- CaMOCTOSITEIBHO OCYIIECTBIATh I103HABATENBHYIO JEATEIBHOCTh B OO0JacTH (QHU3UKH H
ACTPOHOMUHU, BBISIBIATH MTPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

- CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pPEUICHUS pacyETHBIX M KAadyeCTBEHHBIX 3aad, IUIAH
BBITIOJTHEHUSI MTPAKTUYECKONH paboThl ¢ YYETOM HMEIOMIMXCS PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEANIOYTEHU;

- 1aBaTh OLEHKY HOBBIM CUTYaIMsIM;

- pacuIMpsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHUH;

- IeNIaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh 3a PEIICHUE;

- OLICHUBATb IPUOOPETEHHBIN ONBIT;

- CIocoOCTBOBAaTh (DOPMUPOBAHHUIO U TMPOSBICHUIO 3PYIUIUU B 00IacCTH (PU3UKU, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, IMOIIUOHAIbHbI HHTE/UIEKT:

- JaBaTb OLIEHKY HOBBIM CHUTYyallUsM, BHOCHUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEISAM;

- BJIQJICTh HABBIKAMH TO3HABATEIILHON pEeICKCUM KaK OCO3HAHHS COBEPIIAEMBIX IEHCTBUHN U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHU;

- UCTIOJIH30BATh MPUEMBI peIIeKCHUH /ISl OLICHKH CUTYAIH, BEIOOpa BEPHOTO PELICHHUS;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELICHUS 10 UX CHUKEHUIO;

- IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX [IPU aHAIHU3€E PE3yIbTaTOB AESTEIbHOCTH;

- IPUHUMATH ce0sl, IOHUMAasi CBOU HEJOCTATKU U IOCTOUHCTBA;

- IPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3YJIbTaTOB JAEATEIbHOCTH;

- IPU3HABATh CBOE MPaBO U MPABO APYTUX HA OIIHUOKH.

B nporiecce 1oCTHKEHUS IMYHOCTHBIX PE3YJIbTaTOB OCBOCHHSI TPOTPAMMEI 110 (PH3HUKE IS YPOBHS
cpenHero ooOiero oOpa3oBaHus Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS IMOYUOHANbHLIL UHMEILLeKNl,
MPEIoiararoIni cOpMUPOBAHHOCTH:

- CaMOCO3HAaHUS, BKIIIOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE YMOLIMOHAIIEHOE COCTOSIHUE, BUIETh
HaIpaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIMOHAILHON Cephl, OBITh YBEpEHHBIM B ce0¢;

- CaMOpPETyJIUpPOBAHMS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MMOBE/IEHNE, CIIOCOOHOCTD aaTUPOBATHCS K SMOIIMOHAIHHBIM U3MEHEHHUSIM U MPOSBISTH THOKOCTH,
OBITH OTKPBHITHIM HOBOMY;;

- BHYTPEHHEW MOTHMBALMH, BKIKOYAIOIIEH CTPEMIICHUE K JOCTHKEHHUIO LIEIHU U YCIEXY, ONTUMU3M,
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MHUIMATUBHOCTh, YMEHUE JIEUCTBOBATh, HCXO/I U3 CBOUX BO3ZMOXKHOCTEM;

- SMIIATHH, BKJIIOYAIOIIEH CTOCOOHOCTh MOHUMATh IMOLIMOHAILHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh
€ro MPH OCYIIECTBICHUH OOILICHHS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

- COLHMaJbHBIX HABBIKOB, BKJIIOYAIOMIUX CIOCOOHOCTh BBICTpPAWBAaTh OTHOUIEHHS] C APYTUMHU
JIO/IbMU, 3a00TUTHCS, IPOSBIIATH MHTEPEC U Pa3peIiaTh KOH(IUKTHI.

IIpenmeTHbIe pe3yabTAaThI 0 MPeAMETHOM 001acTH «DU3MKAY.

[To yuebHomy mpeamery "Owuszuka" (yriyOJeHHbI YpOBEHb) TpeOOBaHUS K MPEIMETHBIM
pe3yabTaTaM OCBOEHMs YIJIyOJIEHHOro Kypca (M3MKU JOJDKHBI BKIIOYaTh TPeOOBAHUS K pe3yJabTaTaM
OCBOCHHSA 0a30BOTO Kypca U JIOTIOJIHUTENIEHO OTPaKaTh:

1) chopmupoBaHHOCTH TOHUMAHUS POJU (U3UKH B DSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLMAJIEHOW 1 ATHYECKOMN c(hepax AesTeIbHOCTH YeJIOBEKa; pOJIU ¥ MecTa (PM3UKH B COBPEMEHHOM HAyYHOH
KapTHHE MHpA; POJIM ACTPOHOMHUHM B IPAKTUYECKOM AEATENbHOCTH YeJOBEKa M JalbHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH;

2) chOopMHUPOBAHHOCTh CHUCTEMBI 3HAHMK O (DU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSIX,
JCUCTBYIOIMX Ha YPOBHIX MUKPOMHpA, MAKPOMHUPA U MEraMupa, IMPeACTaBICHUH 0 BCeoOIIeM XapaKkTepe
(U3NYEeCKUX 3aKOHOB; MPEACTaBIECHUN O CTPYKTYpe NMOCTPOEHUs (PU3NYECKOH TEOPHH, YTO IMO3BOJUT
0CO3HATh PoJib (PYHJAMEHTAIBHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPHUPO/IE,
NOHATh TPAaHUIBl MPUMEHUMOCTH TEOpUH, BO3MOXKHOCTH HUX NPUMEHEHHs [  OMNHMCaHUs
€CTECTBEHHOHAYYHBIX SIBJICHUH U IIPOLIECCOB;

3) copMHPOBAHHOCTh YMEHHMSI pa3iIuyaTh yCIOBHUS NPUMEHHUMOCTH Mojenel GU3NYEeCKUX Tel U
IIPOLIECCOB  (SIBJIEHMI): HMHEpLMAbHAs CHUCTEMA OTCUeTa, MaTepualbHas TOYKA, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOAHOE TajeHue, abCOMIOTHO ynpyras nedopmarius, abCOTOTHO YIPYyroe M abCOIOTHO
HEYNpYyroe CTOJKHOBEHUS, MOJEINIEH rasa, >KMJIKOCTH U TBEPJAOro (KpUCTAJUIMUECKOI0) TeNla, UAEaJIbHOTO
ras3a, TOUEUHBbIH 3apsizl, OJHOPOAHOE FIEKTPUUECKOE 10JIe, OAHOPOJIHOE MAarHUTHOE 110J1e, TApMOHUUYECKUE
KojeOaHusl, MaTEeMAaTUYECKUH MAasTHUK, HACaJbHBIH NPYXKUHHBIA MasTHUK, TapMOHHYECKUE BOJIHBI,
uzeaabHbIN KosebaTeabHbIi KOHTYp, TOHKAs JIMH3a; MOJeJIel aToMa, aTOMHOTO siipa ¥ KBAHTOBOM MOJieNn
CBETa;

4) cpopMHPOBAHHOCTb YMEHHS OOBACHATH OCOOCHHOCTH MNPOTEKAHUs (PU3NUYECKUX SIBICHUI:
MeXaHUYeCKOe BMKECHUE, TeIUIOBOE JBM)KEHUE YACTHIl BEIIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE
IBWKeHUe, IudQy3us, HUcCHapeHue, KUINEHHE U KOHJEHCalus, IUIaBIEHHE M KpUCTAJUIM3aLus,
HaIPaBJIEHHOCTD TEIUIONEPEIayH, dJIECKTPU3ALMH TeJl, IKBUIIOTEHIINAIbHOCTH TOBEPXHOCTHU 3aPSKEHHOTO
IPOBOJIHUKA,  JJEKTPOMAarHUTHOM  HMHIYKIMH, CAMOMHIYKIMH, 3aBUCUMOCTH  COINPOTHBIICHUS
MIOJTYTIPOBOJTHUKOB «P-2 M «N-THUIIOB» OT TEMIIEPATyphl, pe30HAHCA, UHTEPPEPEHIINN BOJH, TUPPAKINY,
JMCTIEPCUH, TIOJIHOTO BHYTPEHHETo OTpaxeHus, (GoTodpdexT, (puznyeckre NPUHLUIBI CHEKTPaIbHOIO
aHanm3a 1 paboTHI Ja3epa, «anbha-» U «bera-» pacnasl saep, raMMa-u3IydeHue siep;

5) copMHPOBAaHHOCTh YMEHMH HPUMEHSATH 3aKOHBI KJIACCHUYECKON MEXAaHMKH, MOJEKYISIpHOU
(U3MKK U TEPMOJMHAMHKH, JIEKTPOJUHAMUKH, KBAHTOBON (DM3WKHU JUIS aHAIN3a U OOBSICHEHHS SIBICHUIMA
MHUKpPOMHUpA, MaKpoOMHUpa M Meramupa, pasindarb YCJIOBUS (TpaHMLBl, 00JacTH) NPUMEHUMOCTH
(¢u3NYeCKUX 3aKOHOB, MMOHMMAaTh BCEOOMIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHHS
MEXaHUYECKOM SHEpruM, 3aKOH COXPAHEHUS HMMILYJIbCA, 3aKOH BCEMHPHOIO TATOTEHHUs, MEPBBIA 3aKOH
TEPMOAMHAMMKH, 3aKOH COXPAaHEHHUS OJJIEKTPUYECKOTO 3apsjia, 3aKOH COXPAHEHUS DJHEPruu) H
OrPaHUYEHHOCTh HMCIIOJIb30BaHMsI YAaCTHBIX 3aKOHOB; aHAJIU3UPOBATh (PU3MUECKUE MPOLECCHI, UCIOb3Ys
OCHOBHBIE IIOJIO)KEHHUS, 3aKOHBl M 3aKOHOMEPHOCTH; OTHOCHUTEIBHOCTh MEXAHHMYECKOI'O JBH)KEHUS,
(dopMysbl KHHEMAaTHKM PaBHOYCKOPEHHOIO JBMXKEHHMs, IpeoOpa3oBaHus [amuies A CKOPOCTH U
nepeMeleHus, Tpy 3akoHa HproToHa, MpUHIIMIT OTHOCUTENBHOCTH ["anuiies, 3aK0OH BCEMUPHOTO TATOTEHUS,
3aKOHBl COXPAaHEHHMs MMIIyJbCa M MEXaHMYECKOW OHHEpPIuHu, CBs3b PAaOOTHl CHUJIBI C HM3MEHEHUEM
MEXaHUYECKON 3HEpPIuH, YCJOBMSI PAaBHOBECHS TBEPAOrO Tela; CBS3b JABJICHUS HJEAJIbHOIO ra3a co
cpeAHell KHHETMUYECKOW »HHeprued TemjaoBOrO JBHXKEHHUS M KOHLIEHTpAlUel ero MoJeKys, CBA3b
TEMIEPaTypbl BEIIECTBA CO CPEAHEN KMHETUYECKOM dHEpruei ero 4acTull, CBs3b JaBJICHUS HJI€aJIbHOTO
ra3a ¢ KOHLIEHTpalMel MOJIEKyJl M €ro TemIeparypoi, ypaBHeHue Menzeneesa-Knaneiipona, nepsblit
3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHHUs SHEPIMH B TEIUIOBBIX IPOILIECCAX; 3aKOH COXPaHEHMUS
JIEKTPUYECKOrO 3apsiia, 3akoH KylloHa, NOTEHIMAIbHOCTh 3JIEKTPOCTATUYECKOTO MOJs, MPUHLUI
CYIEPIO3ULMHU 3JIEKTPUUECKUX MoJel, 3akoHa Kynona; 3akonsl OMa 11 ydacTKa LENu U JJi1 3aMKHYTON
JJIeKTpUYEeCKON 1enu, 3akoH Jxoynsa-JIeHna, 3aKoH 37I€KTPOMAarHUTHOM MHAYKIMH, HpaBwio JleHua,
MOCTYNAThl CHEIHAJIbHON TEOPUM OTHOCUTENBHOCTH OMWHINTEHHA, ypaBHEHHME OUWHINTEHHA JUIs
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dboToarddekra, nmepBeiii U BTOpor mocTyiaTel bopa, mpuHIMn HeompeneneHHocTn [eiizenbepra, 3aKoH
COXpaHEHHs 3apsija, MacCOBOTO YHCIIa U SHEPTUH B SJEPHBIX PEAKIHIX, 3aKOH PaIMOAKTUBHOIO pacmaja;

6) chopMUPOBAaHHOCTb YMEHHUH MPHUMEHSATh OCHOBOIIOJATAIONINE ACTPOHOMMYECKHE MOHSATHS,
TEOPUU U 3aKOHBI JUIsl aHaiu3a U OOBSCHEHUS (PU3UYECKUX MPOIECCOB, MPOUCXOIAIINX Ha 3BE3/1aX, B
3BE3/IHBIX CHCTEMaX, B MEXIaJaKTHYECKOW cpeae; ABWKEHHS HEOECHBIX TeJN, JBOJIIOLUHM 3BE3] U
Bcenennolii;

7) chopMUPOBAaHHOCTH YMEHHH HCCIENOBATH M AHAIU3UPOBATH Pa3sHOOOpa3HbIC (u3HUYecKHe
SIBJICHUS U CBOICTBAa 0OBEKTOB, IPOBOAUTH CAMOCTOSATENIbHBIE HCCIIEJOBAHUS B PEANIbHBIX U JJA0OPATOPHBIX
YCIIOBUSAX, YUTATh U aHATM3HPOBATH XapPAKTEPUCTUKU MPHUOOPOB U YCTPOMCTB, OOBACHATh MPUHIUIIBI UX
paboTHI;

8) chOopMHPOBAHHOCTH MPEACTABIEHUH O METOJaX IOJTY4YEeHUS HAyYHBIX aCTPOHOMHYECKHX
3HaHWH; BIIQJICHUE YMEHWSIMM CaMOCTOATENBbHO (OPMYJIHPOBATh IE€lb MCCIENO0BaHUA (TIPOEKTa),
BBIJIBUT'aTh TUIOTE3bl HA OCHOBE 3HAHMS OCHOBOIOJATAOMNX (PU3NUIECKUX 3aKOHOMEPHOCTEH M 3aKOHOB,
IPOBEPATh MX OKCIEPUMEHTAJIBHBIMU CpPEACTBaMH; IUIAHMPOBATh M  INPOBOAUTH  (PU3UUECKUE
SKCIIEPUMEHTHI, OIUCHIBATh M AHAJIU3UPOBATH IIOJIYYEHHYIO I[P BBIIOJIHEHUU JKCIIEPUMEHTa
HMH(POPMALNIO, ONIPEEIIATh J0CTOBEPHOCTh MOIYYEHHOTO PE3yJIbTaTa;

9) chopMUPOBAaHHOCTH YMEHUS peIlaTh PacyeTHbIE 3a[aul C SIBHO 33JaHHOM M HESBHO 3aJJaHHOU
(Gu3n4ecKoil MOJENbI0: HA OCHOBAHUM aHAJIM3a YCJIOBMs BbIOMpaATh (PU3MYECKHE MOEIH, OTBEYAIOLINE
TpeOOBaHUAM 3a]1a4H, IPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M OCTYJIAThl (PU3HMUECKUX TeOpuit
IIPY HCIOJIb30BAaHUM MAaTEMATUYECKUX METOJNOB PEUICHHs 3aJad, IIPOBOAMTH PACUEThl HA OCHOBAHWH
UMEIOIUXCA JaHHbIX, AHAIM3UPOBATh PE3YyJIbTaTbl M KOPPEKTHPOBATb METOJABI PEUIEHHUS C YYETOM
MIOJTyYEHHBIX PEe3yJIbTaTOB; peIlaTh KaueCTBEHHBIE 3a7a4uH, TPEOYIOLIe IPUMEHEHNS 3HAaHUN U3 pa3HbIX
pa3fenoB IMIKONBHOTO Kypca (U3MKM, a TakkKe HHTErpaldl 3HAaHUW U3 JPYruxX IpeIMETOB
€CTECTBEHHOHAYYHOT'0 IIUKJIA: BBICTPanBaTh JJOTUYECKYIO LIEMTOUKY PACCYKIECHUHN C OIIOPOU HA U3yYECHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

10) chopMuUpOBaHHOCTh YMEHUH aHaJIM3UPOBATh M OLEHUBATh MOCIEICTBHS OBITOBOM MU
MIPOU3BOJICTBEHHON JEATENIbHOCTH YEJIOBEKa, CBA3aHHOW C (PU3MYECKMMM TMPOLECCaMHU, C TO3ULUH
9KOJIOTUYECKOM 0e30MacHOCTH; NPEeACTABICHUH O palMOHAIBHOM HPUPOAONOIb30BAHUU, a TaKkKe
pa3yMHOM MCNOJIb30BAaHUM JOCTUKEHUM HAYKH U TEXHOJIOTUH JUIsl AaJIbHEHIIIETO Pa3BUTHS YEIOBEYECKOTO
00111eCTBA;

11) oBnageHue pa3nuyHbBIMU criocobamu paboThl ¢ MHDOpManHeld (QU3HUECKOTO COICPIKAHUS C
UCIOJIb30BAHUEM COBPEMEHHBIX HMH()DOPMALMOHHBIX TEXHOJOIMH, pPa3BUTHE YMEHUH KPUTHYECKOIO
aHaJM3a M OIIEHKU JOCTOBEPHOCTH MOTyYaeMoi HHPOpMAIIHH;

12) oBnazeHue OpraHU3alMOHHBIMM M IIO3HABAaTEJbHBIMM YMEHHMAMHU CaMOCTOSATEIBHOTO
npuoOpeTeHUs] HOBBIX 3HAHUH B MPOLIECCE BHIMOIHEHUS MPOSKTHBIX U y4eOHO-NCCIIEI0BATENLCKUX padoT,
YMEHUSMH pa0oTaTh B IPYMIE C BBINOJHEHHEM PAa3IUYHBIX COLMAIbHBIX pOJIeH, IUIaHUPOBaTh PaboTy
IpyNIbl, PALIMOHAIBHO PACIPEAETATh ACSITEIbHOCTh B HECTAHJAPTHBIX CUTYalUAX, aIeKBaTHO OLICHUBATh
BKJIaJl KQXJI0T0 U3 YYACTHUKOB TPYIIIBI B PELICHUE paCCMATPUBAEMOM MTPOOIEMBI;

13) cdopMupoBaHHOCT, MOTHBAIMM K Oyaymed npopecCHOHATBHON AEATENbHOCTH 10
CHELUAIBHOCTAM (U3UKO-TEXHUYECKOTO MPOQUIIs.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI IMCUMIIMHBI M BHABI Y4eOHO#l padoThl

Bun yueOHoit padoThl O0bem B yacax
Teoperrueckoe 00yueHUE 66 yacoB
[IpakTudeckue u 1a00paTOpHBIC 3aHATHS 64 yaca
CamocrosTenbHas paboTa 14 gacos
OO0muii 00bemM 00pa3oBaTeJILHOI MPOrPaMMbI 144 g9aca




2.2. TemaTnueckuii JIaH u cogep:xanve yueOHou qnucuunianubl I1/1.03 dusuka

HaumeHnoBaHue pa3aesoB u Conep:xanue yueOHOI0 MaTepuaJia i (POPMbI OPraHU3AIUM IeATETbHOCTH Oo0beMm B Koawbi
TeM o0yuaromuxcs (Teopernyeckoe 00yyeHue, NpaKkTHUecKne U J1a00paTOpHbIe 3aAHIATHS) qacax KOMIIeTEeHIHI,
(popmupoBanuro
KOTOPBIX
crocodcTByer
3JIEMEHT
NMPOrpamMMbl
Tema 1. Hayunbni wmerox | Pusnka - ¢pyHIaMeHTanbHas Hayka o npupopae. HaydHbelil MeTon mo3HaHMs U METO[bI 6 OK 01, OK 02,
MO3HAHMS PHPOABI uccleIoBaHus (PU3UYECKHX SIBICHUI. OK 04
DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHus npupoabl. HabmoneHne u sKkCepuMeHT B
dusuke.
CniocoOnl n3MepeHus: GU3NUECKUX BEJIIMYMH (aHAJIOTOBBIE W MU(POBBHIC W3MEPUTEIHHBIE
puOOpPHI, KOMITBIOTEPHBIC JATYUKOBBIE CUCTEMBI). [lorpentHocTy n3MepeHnii pu3naeckux
BEJIMYUH (a0CONMIOTHAS U OTHOCHTEIIbHAS ).
MogenupoBanue (GU3NUECKUX SBICHUH W MPOLECCOB (MaTepualibHAs TOYKaA, aOCOIIOTHO
TBEPAOE TENO, HAeanbHas KHUAKOCTh, WACANBHBIM ra3, TOYEUHBIA 3apsan). [ umnoresa.
DU3NYECKUI 3aKOH, TPAHULBI €T0 MPUMEHUMOCTH.
duznueckas TEOpusl.
Pome m mecro ¢u3uku B (QOpMHPOBAHUM COBPEMEHHOM HAyYHOH KapTHHBI MHUpa, B
MIPaKTUYECKON JAESATEIbHOCTH JIIOJIEH
Tema 2. KunemaTuka Mexanndeckoe JBHkeHHe. OTHOCUTEIBPHOCTH MeEXaHHMYeCcKoro ABmkeHus. Cucrema 6 OK 01, OK 02,
OTCYETA. OK 04
[Ipsimass u oOpaTHast 3amauu MeXaHMKU. Panumyc-BeKTOp MaTepHalibHOM TOYKH, €ro
MIPOEKIMU HA OCH CUCTEMbI KOOpMHAT. TpaekTopus.
[lepemenienne, CKOpPOCTh (CpEeAHssl CKOPOCTh, MTHOBEHHasi CKOPOCTb) M YCKOpPEHHE
MaTepuanibHOU TOUKH, UX IPOEKIIMHU HA OCU CUCTEMbI KoopAUHAT. Clio)KeHHe epeMeieHU I
Y CJIOKEHUE CKOPOCTEM.
PaBHOMEpPHOE U PaBHOYCKOPEHHOE NMPSIMOJIIMHENHOE JBUKECHHUE.
3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MAaTEPUAIbHON TOYKU OT BPEMEHU
U UX rpadukH.
Tema 3. Junamuka [TepBerit 3akon HproToHa. 2 OK 01, OK 02,
WNuepuuanbHble CUCTEMBI OTCUETA. OK 04

[Tpunuun otHocutenbHocTH ["anunes. HennepuuansHble cucTeMbl OTCUéTa (ONpeeseHue,
IPUMEPBI).
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Tema 4. Cratuka TBEpPIOro
Tesaa

AbcomotHo TBEpHOE Teno. [locTynarenbHoe U BpallaTesbHOE JBU)KEHUE TBEPIOrO Tela.
MoOMEHT CuJIbl OTHOCUTENBHO ocu BpaueHus. [1neuo cumbl. CnoxeHue cuil, IPUI0KEHHBIX
K TBEpHOMY Teny. LleHTp TsbkecTu Tena.

VYcinoBust paBHOBecHs TBEPAOro Teja. YCTOWYHMBOE, HEYCTOHYMBOe, Oe3pa3inyHoe
paBHOBECHE.

TexHuueckue yCTpPOMCTBA M TEXHOJIOIMYECKUE IIPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUU

OK 01, OK 02,
OK 04

Tema 5. 3akoHbI COXpaHeHUSs B
MeXaHUKe

NMnynsc MaTepuallbHOW TOYKH, CUCTEMBl MAaTEPUAIbHBIX TOYEK. LleHTp macc cucrtemsl
MaTepHalIbHBIX TOYEK. TeopemMa O ABM)KEHHHU LIEHTpa mMacc. MMIysnbc CUIIbl 1 U3MEHEHHE
HMITyJIbCa TeJa.

3aKOH COXpaHEHHs UMITyJIbca. PeakTMBHOE JBHKEHUE.

MomeHT umnyibca MarepuanbHOM TOYKHM. lIpencraBiieHHE O COXpPAaHEHMM MOMEHTA
MMITYJIbCA B LICHTPAJIBHBIX MOJIAX.

PaboTta cunbsl Ha MaJoM M Ha KOHEYHOM nepemereHuH. ['papuueckoe mpeacraBieHne
pabOTHI CHITHI.

MOIIHOCTB CUJIBL.

Kunernueckast sHeprus marepuaibHoOil Touku. TeopemMa 00 M3MEHEHHU KHMHETHYECKOM
OSHEPIUH MATEPUATIbHON TOYKH.

IToreHnnanbHble M HENOTCHIMANBHBIE cuibl. [loTeHnuanbHas sHeprus. [loTeHumansHas
SHEprus ynpyro aegopMHpOBaHHOW mpyXHHBL. IloTeHIManbHAs SHEPrus Tena B
OJIHOPOJAHOM I'PaBUTALIMOHHOM I10JIE.

OK 01, OK 02,
OK 04

Tema 6. OcHOBEI
MOJIEKYJISIDHO- KHHETHYeCKOi
TeOpHHU

OcHoBHbBIE TMOJIOKEHUST MoOJeKyJIsapHo-kuHeTnuecko Teopun (MKT), wux omnbiTHOE
o0ocHoBanue. Jludoysus. bpoyHoBckoe nBukeHue. XapakTep JBHXKEHHUA U
B3aMMOJEICTBYS yacTHll BeuiecTBa. MoJienu cTpoeHus ra3oB, )KUIKOCTEW U TBEPABIX TEN U
00BsICHEHUE CBOICTB BelIeCTBA Ha OCHOBE 3TUX Mojened. Macca u pa3Mepbl MOJIEKYI
(aromoB). KonnuecTBo BeliecTna.

[Tocrosinnas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3Mepenus. lllkana TemmepaTyp
Lenbcus.

Monenb uaeaibHOT0 raza B MOJIEKYJIIPHO-KMHETUYECKON TEOpUU: YaCTHUIIbI Ta3a JBUKYTCS
XA0THYECKM M HE B3aMMOJCHCTBYIOT Ipyr ¢ Apyrom. ['a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa-Knaneiipona. AOcontoTHas Temmneparypa (mkamra temmepatyp KembpBuHa).
3akoH /lanbTOHA.

OK 01, OK 02,
OK 04

Tema 7. Tepmoanunamuka.
TenaoBLIe MAIINHEI

Tepmonunamuueckas (T]]) cuctema. 3agaHue BHEIIHUX YCIOBUH JJIS1 TEPMOJMHAMHYECKOM
cucteMbl. BHeniHue v BHyTpeHHHe napaMmeTpsl. [lapameTpsl TepMOAMHAMUYECKON CUCTEMBI

OK 01, OK 02,
OK 04
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KaK CpeIHHE 3HAYCHHs BEIMYHMH, OIMCHIBAIOIINX €€ COCTOSHHE HAa MHKPOCKOITMYECKOM
ypoBHe. HyneBoe Hauano  TepMmoauHamuku. CaMONpOM3BOJIbHAs — pelaKcalus
TEepPMOAMHAMHYECKON CHCTEMBI K TEIUIOBOMY PaBHOBECHIO. Mojenb HACAIBHOTO ra3a B
TEpMOJIMHAMHMKE - CHUCTeMa YypaBHEHMH: ypaBHeHHe MenneneeBa-Knaneiipona wu
BBIPKCHNE JUIS BHYTPEHHEW SHEPrHH. YCIOBUS NMPUMEHUMOCTH STOH MOJEIH: HHU3Kas
KOHIIGHTpPAIUS YaCTHIl, BHICOKHE TEMIIepaTypbl. BripakeHue i BHYTpEHHEH 3HEpruu
OJTHOATOMHOTO HJIeaJIbHOTO ra3a. KBazucratuueckne 1 HeCTaTU4eCKUE MPOIIECCHI.
OneMeHTapHas paboTa B TepMoIuHaMUKe. Beruncnenne paboTsl 1o rpaduky mporecca

Tema 8.
COCTOSTHHS
da3oBbIe NEPEXObl

Arperartssbie
BellecTBa.

[TapooGpa3oBanne u KoHAeHcamus. VcmapeHne W KuIeHHWE. YAENbHas TeIioTa
napooOpa3zoBaHMUs.

Haceimmennple ¥ HEHACHINIEHHBIE Tapbl. KadecTBeHHAs 3aBUCUMOCTh IUIOTHOCTH U
JABJICHUS] HACHIIIEHHOTO TIapa OT TeMIepaTypbl, MX HE3aBUCUMOCTh OT 00bEMa
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT IaBJICHUSI B )KUJIKOCTH.
BrnaxHOCTh BO31yXa. AOCOTIOTHAS ¥ OTHOCUTEIbHAS BIAYKHOCTb.

Teépnoe Teno. Kpucrammuyeckue u aMopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPHCTAJIIIOB.
[TnaBneHue u KpucTauM3anus. Y AelbHas TerioTa rmiasieHus. Cyomumanusi.

OK 01, OK 02,
OK 04

Tema 9. JnekTpuueckKoe moJie

DnekTpuzanus Tel U €€ MpOsIBICHUS. DJNEKTpUUEeCKUi 3apsaa. [[Ba BUIa 3JIEKTpUUECKHUX
3apsn0B. [IpoBOAHUKY, TUAIIEKTPUKHU U MTOITYIIPOBOAHUKHU. DIIEMEHTAPHBIHN 3JIEKTPUUECKUN
3aps]l. 3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsija.

OK 01, OK 02,
OK 04

Tema 10. IHocTostHHBIT
JIEKTPUUYECKH I TOK

Cuna toka. [locTosHHBIN TOK.

VYcnoBus CymiecTBOBAaHUS IIOCTOSIHHOTO AJIEKTPUYECKOro TOKAa. VICTOUYHMKM TOKa.
Hanpsoxenue U u DJ1C A,

3akoH OMa g y4yacTKa ILenH. OJIEKTPUYECKOE CONPOTUBIEHHE. 3aBUCHUMOCTH
COIMpPOTHUBIIEHUSI OJHOPOJHOTO IMPOBOJHUKA OT €ro JUIMHBI M IUIOU[aJM IONEPEUYHOTO
CEYEHHUs. Y IETIbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MNapayIeNIbHOE, CMELIAHHOE COEIUHEHHE IIPOBOAHMKOB. Pacuér
pa3BeTBIEHHBIX AeKTpuueckux 1enei. [Ipasuna Kupxrodga.

Pabora anektpuueckoro Toka. 3akoH Jxoyns-Jlenma.

MoIIHOCTB MEKTPUYECKOr0 TOKa. TernnoBast MOIIHOCTh, BBIAENAEMAs HA PE3UCTOPE.

O/1C 1 BHyTpeHHee CONPOTUBICHHE UCTOYHHKA TOKa. 3aKkoH OMa JiIsl OJIHOM (3aMKHYTOM)
ANIEKTpUYECKON 1enu. MoImHoCTh cTOUHMKA ToKa. KopoTkoe 3ambikanne. Konnencarop B
1[ENH MOCTOSIHHOTO TOKA.

OK 01, OK 02,
OK 04

Tema 11. Toxku B pa3au4HbIX
cpeaax

OnekTpuueckas IMPOBOAMMOCTb pPAa3IMUYHBIX BEIIECTB. OJIEKTPOHHAs IPOBOAMMOCTH
TBEPIBIX METAUIOB. 3aBUCHMOCTb CONPOTUBIEHHS METANIOB OT TEMIIEPATYpBHI.
CBepXNIpoOBOAUMOCTb. DJIEKTPUUECKHUM TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITyYKOB.

OK 01, OK 02,
OK 04
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[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTh MOJYIPOBOJHUKOB.
CsoticTBa p-n-niepexoaa. [lomynpoBoHUKOBBIE TPHOOPHI.
DJIEKTPUYECKUHN TOK B DJIEKTPOJIMTAX.

Tema 12.
NMPaAKTUKYM

duznueckui

CHOCOGLI HU3MCPCHUSA (bI/I3I/I‘IeCKI/IX BCJIIMYHNH C UCIIOJIB30BAHUECM aHAJIOTOBBIX U ]_II/I(I)pOBI:IX
U3MEPUTENbHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEINIbHBIE TOTPEUIHOCTH HW3MEpeHUd (¢u3ndeckux BenuduH. OIeHKa TI'paHuI]
MOTPEIITHOCTE N

OK 01, OK 02,
OK 04

Tema 13. MaruutHoe moJie

B3anmoneicTBre MOCTOSIHHBIX MAarHMTOB W MPOBOJHUKOB C TOKOM. MAarHuTHOE MOJIE.
Bektop MarHuTHOM WHAYKUMH. [IpUHOMI Cyneprno3ullMd MAarHUTHBIX MoJed. JInHum
MarHUTHOM UHIYKIIUH.

MarnuTtHoe mose MpPOBOJHUKA C TOKOM (MPSMOTO MPOBOAHMKA, KATYIIKU U KPYrOBOTO
BuTKa). OnbIT Dpcrena. Cuna Amnepa, e€ HanpaBiieHUE U MOAYJIb.

Cwia JlopeHua, e€ HampaBi€HHME M MOIyJb. JIBMKEHUE 3apsHKEHHOM YacTHULBI B
OJIHOPOJIHOM MarHuTHOM noje. Paborta cuibl JlopeHna. MarHuTHoe 1osie B BEIIECTBE.
deppoMarHeTuKH, napa- 1 JIMaMarHeTUKy.

OK 01, OK 02,
OK 04

Tema 14. DieKTpoMarHuTHast
HHITYKIUS

SBnenue snekTpoMarHuTHOM MHAYKIMH. [loTOk BekTOopa MarHuTHOW MHAYKIMH. DJIC
MHAYKIMXA. 3aKOH 3JIEKTpOMarHuTHOM mHAykuuu @Papanes. BuxpeBoe snexkTpuueckoe
nione. Toku Dyko.

O/1C nHAYKIMH B IPOBOJHUKE, IBUKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

ITpaBuino Jlenua.

NunyktuBHOCTh. KaTylllka HMHAYKTUBHOCTM B LENU IIOCTOSHHOTO TOKa. SIBiieHME
camounaykiuu. 3J1C caMOMHIYKIIUU.

OHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DOneKTpOMarHuTHOe IoJie. TeXHUYeCKHe YCTPOHCTBA M TEXHOJIOTMYECKHE IPOLECCHI:
MHAYKIIMOHHAs II€4b, COJICHOMJ, 3allUTa OT OJJIEKTPU3ALMHU Tel NpPU JBUKCHUM B
MarHUTHOM I10J1€ 3eMIJIH.

OK 01, OK 02,
OK 04

Tema 15. Mexannuyeckue
KoJe0aHus

KonebarenbHas cucrema.

CBoOopHbIe KoeOaHuUs.

["apmMoHMUecKue KojaeOaHusl.

Kunematndyeckoe ¥ JWHAMHUYECKOE ONMCaHWE. ODHEPreTHYecKOe OmMHMcaHue (3aKOoH
COXpaHEHMs MEXaHMYECKOU dHepruu). BIBO TMHAMUYECKOTO OMMCAHUS TAPMOHUYECKUX
KoJIeOaHUH M3 UX PHEPreTHYECKOro M KHHEMATHYECKOTO ONMCAHMS.

OK 01, OK 02,
OK 04

Tema 16. DiieKTpOMArHUTHBIE
KoJIeOaHus

Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HACATHLHOM
kosiebarenbHOM KoHType. Popmyna Tomcona. CBsA3b aMILTUTYAbI 3apsiia KOHAEHCATOPA C
AMIUTUTYAON CHJIBI TOKAa B KOJIEOATEJIHHOM KOHTYpe. 3aKOH COXPAaHEHUs SHEPruH B

OK 01, OK 02,
OK 04
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UJCANBHOM KOJeOaTeIbHOM KOHTYpe. 3aTyxalollMe JJIEKTPOMAarHuTHbIE KojeOaHusl.
BreiHyKACHHBIE  JNEKTpOMarHuTHeie KoneOaHus. IlepeMeHHblii TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYJHOE U JeHCTBYIOIEe 3HAUCHHE CUJIbl TOKA M HaNpsKEHUS
MIPU pa3IHYHON (popMe 3aBUCUMOCTH IEPEMEHHOTO TOKA OT BpEMEHHU.

CunycongaibHbIi TEPEMEHHBIN TOK.

Tema 17. Mexanuueckue u
3JIEKTPOMATHUTHbIE BOJIHBI

MexaHnyeckue BOJIHBI, YCJIOBUS UX pacnpocTpaHeHus. llomepeunble M NpomoNibHbBIE
BOJIHBL. Ilepnoa, cKOpOCTh paclpoCTpaHEeHUs W AjauHA BOJNHBI. CBONMCTBA MEXaHUYECKHX
BOJIH: OTpa)keHHe, mpesiomiieHne, nurepdepennns u auppaxuus. 3Byk. CKOpOCTh 3ByKa.
I'pomkocTs 3Byka. Breicora ToHa. TemOp 3Byka. LllymMoBoe 3arpsi3HeHHE OKpY’KarOIICH
Cpenbl.

DNEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS H3IIy4EHUS JJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB B, E, v B anekrpoMarHuTHOM BosiHE. CBONCTBA JIEKTPOMAarHUTHBIX
BOJIH: OTpa)K€HUE, PEIOMIICHHE, OJIApU3aLUsl, HHTepPepeHIMs U TUPPAKIUAL.

[IIkana 3y1eKTPOMAarHUTHBIX BOJIH. IIpHMeEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OK 01, OK 02,
OK 04

Tema 18. OnTuka

[IpsamosinHEHOE pacrpoCcTpaHEHHE CBeTa B OJAHOpoAHOM cpene. JIyd cera. TodeuHslit
UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxkeHHsl cBeTa. [locTpoeHune H300pa’keHUN B IIOCKOM
3epkaie. Chepuueckue 3epkana.

[Ipenomnenne cBeTa. 3aKOHBI NpPEIOMIICHUS cBeTa. AOCONIOTHBI MoOKa3aresb
npenomiieHusi. OTHOCUTENBHBIN MMOKa3aTesb MPETOMIICHHS.

OK 01, OK 02,
OK 04

Tema 19. OcHoBBI
crenuaJIbHOMI TEOPHHU
OTHOCHUTEJIBHOCTH

I'paHnIBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHMKH. llocTynaTel crnienMalbHOW TEOpPUH
OTHOCHUTEIILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM nHTepBal. [Ipeobpasoanus Jlopenia.

VYcnoBue NpUUMHHOCTH.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe][JICHUE BPEMEHH U COKPAILIEHUE JITTUHBI.
OHEeprus U UMIYJIbC PEISATUBUCTCKON YaCTHILIBI.

CBs13b Macchl € SHEPTHEN U UMITYJILCOM PENIATUBUCTCKOMN YaCTUIbl. DHEPrUs MOKOS.
TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: CIIyTHUKOBBIE INPUEMHUKH,
YCKOPHUTEIIHN 3apsKEHHBIX YaCTHIL

OK 01, OK 02,
OK 04

Tema 20. KopnyckyJaspHo-
BOJIHOBOH 1yaJIu3M

PaBHOBecHOE TeIIOBOE H3IIyueHHE (M3TydyeHHE aOCONMIOTHO YEPHOTrO Tesa). 3aKoH
cMemenusa Buna. I'nnoresa Ilinagka o KBaHTax.

@®otonbl. DHeprus u umiyiasc GortoHa. ®otorddext. OnbiTel A.I'. CrosneroBa. 3aKkoHBI
dbotorpdexra. VYpaBHenme OunmTeitHa 118 dortodrddekra. «KpacHas rpaHHIAY

OK 01, OK 02,
OK 04
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dorordpdekra. JlaBneHue cBera (B YACTHOCTHM, [JaBJIEHHE CBETa Ha aOCOJIOTHO
HOJIOMIAIONIYIO M a0COIIOTHO OTpakarolyto nosepxHoctsb). OneiTel [1.H. JleGenena.

Tema 21. dusuka aroma

OMBITHI 110 UCCIIEIOBAHNIO CTpOoeHUs atoma. [manerapuas moaens atoma Pesepdopna.
[Toctynatsl bopa. U3nydyenue u nornomeHue (GpOTOHOB MPH MEPEXOJe aTOMa C OJHOTO
YPOBHS SHEPTUU HA IPYTOM.

Bunsl ciektpoB. CriekTp ypoBHEM sHEpruu atoma Bogopoaa. CIIOHTaHHOE U BIHYKJIEHHOE
u3inydeHue cera. Jlazep.

TexHuueckue YCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CHEKTPAIbHBI aHaJU3
(CTIEKTpOCKOI), 1a3ep, KBAHTOBBIN KOMITBIOTED

OK 01, OK 02,
OK 04

Tema 22. ®duzuka aToOMHOIO
SIAPAa M JIeMEHTAPHBIX YaCTHI

Hyxnonnas monens sanpa ['eitzenOepra- MBanenko. 3apsan siapa. MaccoBoe 4ucio sjpa.
N3otonsl.

PagnoaktuBHOCTB. Anba-pacmaj. DIeKTpOHHBIN U O3UTPOHHBIN OeTta - pacnaz. ['amma-
U3ITy4EHHUE.

3aKOH paJuOaKTHBHOIO pacnaga. PaavoaktuBHble u30TONbl B mpupoge. CpolicTBa
MOHM3MPYIOLIETO H3JIy4eHUsA. BiusHue paavoakTUBHOCTM Ha JKMBBIE OPIAHU3MBI.
EcrectBennsli hoH n3nmydenus. Jlo3umerpus.

DOHeprus CBsi3u HyKJIOHOB B siape. SnepHsle cuibl. Jledekt macesl sapa. SnepHble peakuuu.
Jlenenue u CUHTE3.

OK 01, OK 02,
OK 04

Tema 23. DJIeMeHTBbI
ACTPOHOMUM U ACTPOPU3UKHU

Oransl pa3BuUTHS acTpoHoMuH. [IpukiiagHOE M1 MUPOBO33pEHYECKOE 3HAYCHHE AaCTPOHOMUHU.
[TprMeHUMOCTb 3aKOHOB (PU3UKU AJ1 OOBSCHEHUS NMPUPOABI  KOCMHYECKUX  OOBEKTOB.
MeTtoasl acTpoHOMHUYECKHUX HcclenoBaHuid. COBpPEeMEHHbBIE ONTHYECKUE TENECKOIbI,
paJIMOTENIeCKOIBI, BHEaTMOC(hepHast aCTPOHOMHUSI.

Bun 38é€31H0T0 HeOa. Co3Be3nus, sipKue 3BE3/1bI, MIIAHETHI, X BUAMMOE ABH)KECHUE.
CosHeyHast cucTeMa.

OK 01, OK 02,
OK 04

Tema 24. duznueckuii
NMPaAKTUKYM

CriocoOb1 n3MepeHust GU3NYECKUX BEIHUUH C MCIIOIb30BAHHEM aHAIOTOBBIX U IU(PPOBBIX
HN3MCPUTCIIBHBIX HpI/I60p0B N KOMIIBIOTCPHBIX AOAaTYUKOBBIX CHCTCM. AOCOJIIOTHBIE H
OTHOCHUTEINIbHBIE TIOTPEIIHOCTH U3MepeHuil ¢usnyeckux BenuuuH. OIeHKa TpaHuIl
MOTPEIIHOCTEN

OK 01, OK 02,
OK 04

CamocrosiTesibHasi padoTa

3aaHus ONPEAEIAI0OTCS IPENoAaBaTeeM

14

OK 01, OK 02,
OK 04

Bcero

144
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3. YCJIOBUS PEAJIN3AIIMU ITIPOTPAMMBI YUEBHOM JUCIHUILIAHBI

Jlns peanmmzanuy TpoOTrpaMMBbl  yUeOHOW JAWCIHILIMHBI JIOJDKHBI OBITH TPETyCMOTPEHBI CIIEyIOMee
cnenpansHoe nomenienue: Kaduner ®Ousuku.

[Tomemenne kaOWMHETa JOJKHO COOTBETCTBOBATH TpeOoBaHMsAM CaHHTAPHO-IITUICMHOIOTHUSCKUX
npaBwi u HopMmatuBoB (CanlluH 2.4.2 No 178-02): ocHamieHO THMOBBEIM O0OpyJOBaHHWEM, B TOM YHCIE
CTIEIUATU3UPOBAHHON Y4YeOHONW MeOeNnbl0 M CpeIcTBaMH OOY4YEHHS, HEOOXOIUMBIMHU ISl BBITIOJTHEHUS
TpeOOBaHMI K YPOBHIO MOJATOTOBKHU 00YUYaIOITNXCS.

- obopyoBaHKe y4eOHOT0 KaOMHEeTa:

- OCAI0YHBIE MECTA MO KOJUYECTBY 00 yUaIOIUXCS,;

- paboyee MecTO MpernoiaBaTes;

- KOMIUIEKT y4eOHO-HaTJISIHBIX TTOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BHJIEOMATEPHAIIOB;

- 33/IaHUS JUTSI KOHTPOJIBHBIX padoT;

- MpOoQeCCUOHANBHO OPUEHTUPOBAHHbBIE 3aJaHMUS;

- MaTepHualibl SK3aMeHa.

TexHuyeckue cpeacTBa 00ydeHHUs:

- IEPCOHATLHBIA KOMIBIOTEP C JIUIICH3MOHHBIM MMPOTPAMMHBIM 00ECTICUCHUEM;

- IPOEKTOP C SKPAHOM.

NudopmanronHoe obecnieueHrne peaanu3anuy IporpaMMBl.

Jns peanuzanuu mporpaMMbl OMOIMOTEYHBIH (POHI 0Opa3oBaTEIbLHON OpraHU3aIluu JOHKEH HMETh
MeYaTHbIC W/WIHM JJIEKTPOHHBIE oOpa3oBaTelbHbIE M WH(GOPMAIMOHHBIE PECYPCHI, PEKOMEHIOBAaHHBIC, IS
HCIIONIb30BaHUs B oOpa3zoBarenbHOM mporiecce. [Ipu ¢popmupoBanun 6ubamoTedHoro GoHaa 00pa3oBaTeIbHON
OpraHM3aIyeil BHIOUPAETCs HE MEHEE OHOTO M3JIaHUs U3 MEePEUYHCICHHBIX HIDKE MEYAaTHBIX W3IaHUN U (HITH)
ANEKTPOHHBIX U3/IaHUN B KAYECTBE OCHOBHOTO, ITPH 3TOM CIIUCOK, MOXET OBITh JJOTIOJTHEH HOBBIMU HU3JIAHUSIMHU.

3.1. UupopmannoHHoe oOecniedeHre peain3alui NPOrpaMMbl
3.1.1. OcHoBHas1 JIUTEpaTypa

1. Mocsruna, O. B. ®usuka. Yacte 1: Mexanuka. MonekyinsapHas ¢usuka : yueoHoe mocooue / O. B.
Mocsruna. - Mocksa : PI'VII, 2023. - 134 c. - ISBN 978-5-00209-021-1. - Tekcr : snexktponHsiii. - URL:
https://znanium.com/catalog/product/2069314. — Pexxum mocTyna: 1o moanucke.

2. Hukepos, B. A. ®usuka : yaeOHUK 1 COOpHHK 3a1a4 : yaeOHuk / B. A. Hukepos. - 3-e uzn., mepepad. u
norn. - Mocksa : M3narenbcko-Toproas kopropanus «/amkos u K», 2024. - 582 c. - ISBN 978-5-394-05569-
0. - Tekct : smekrponnbiii. - URL: https://znanium.com/catalog/product/2128253. — Pexum nmoctyma: 1o
MOJIITUCKE.

3. MMunckuii, A. A. ®usuka : yuebuuk / A. A. ITunckuid, I'. FO. I'pakoBckuii ; mox o6mr. pen. FO. U. [Tuka,
H. C. IlypbrmeBoit. — 4-¢ u3a., ucnp. — Mocksa : DOPYM : UHDPA-M, 2023. — 560 c. — (Cpennee
npodeccuonanbHoe oOpaszoBanue). - ISBN 978-5-00091-739-8. - Tekcr : osnekrponHsid. - URL:
https://znanium.com/catalog/product/1968777. — Pexxum mocTyna: 1o moanucke.

4. Ilypeimena, H. C. ®uzuka. bazoBeiil ypoBeHb : dneKTpoHHast popma yuedbnoro mocodust st CI1O / H.
C. Ilypsiuesa, H. E. Baxxeesckas, [[. A. Ucaes. - Mocksa : [Ipocsemenue, 2024. - ISBN 978-5-09-107580-9. -
Texct : anexTponHbiid. - URL: https://znanium.ru/catalog/product/2125341. — Pexxum noctymna: 1mo mojimmickKe.

5. Cumpik, A. @.Ousuka. [Tocobue 11 caMOCTOSITETEHOM pabOThI CTYICHTOB TEXHUYECKUX YHUBEPCUTETOB
: yuebnoe nmocodue / A. @. Cmeik, I'. FO. Tumodeena, T. M. TkaueBa. — Mocksa : UHOPA-M, 2023. — 388 c.
— (Bricmiee obOpaszoBanue: bakanaBpuat). - ISBN 978-5-16-014670-6. - Tekcr : snextpoHHbid. - URL:
https://znanium.ru/catalog/product/1891221. — Pesxum gocTyrma: 1o mormcKe.

6. ®uzuka. 10 kiacc. ba3oBeiii U yriayOneHHbIH ypoBHU (B ABYX 4acTax). Yactp 2 : yuebnuk / JI. D.
l'enpenmreiin, A. A. bynarosa, 1. H. Kopuunses, A. B. Komkuna ; moa. pea. B. A. Opnoa. - Mocksa :
MznarensctBo "lIpocBemenue", 2022. - 240 c. - ISBN 978-5-09-099505-4. - Tekct : snexrponHbiid. - URL:
https://znanium.ru/catalog/product/1927345. — Pexxum gocTyma: mo mormmcKe.

7. ®uzuka. 10 xnacc. ba3oblil U yriny6neHHbIH ypoBHM (B ABYX dacTsax). Yacts 1 : yueOHuk / JI. D.
l'enpenmreiin, A. A. bynatoa, U. H. Kopuunses, A. B. Komkuna ; moa. pea. B. A. OpnoBa. - Mocksa :
MznarensctBO «IIpocBemenue», 2022. - 304 c. - ISBN 978-5-09-099503-0. - TekcT : snektponHsiid. - URL:
https://znanium.ru/catalog/product/1927344. — Pexxum 10CTyIIa: 1O MOJIHCKE.
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8. dusuka. 11 kmacc. ba3oBblit u yriyOiieHHbIH ypoBHU (B ABYX yacTsax). Yacte 2 : yueOnuk / JI. D.
I'ennenmirerin, A. A. bynartoBa, . H. Kopuunees, A. B. Komkuna ; nmox. pea. B. A. OpmoBa. - Mocksa :
W3narensctBo "[IpocBemenue”, 2022- 208 c. - ISBN 978-5-09-099508-5. - Tekcr : anextpoHHbIif. - URL:
https://znanium.ru/catalog/product/1927357. — Pexxum nocTyma: mo moamucke.

9. ®usuka. 11 xmacc. ba3oBblil u yriayOneHHbIH ypoBHM (B ABYX 4acTsax). Yacts 1 : yueOnuk / JI. D.
I'ennenmirerin, A. A. bynaroBa, . H. Kopuunees, A. B. Komkuna ; moa. pea. B. A. Opnosa. - Mocksa :
W3narensctBo "IlpocBemenue”, 2022. - 192 c. - ISBN 978-5-09-099507-8. - Tekcr : anexkrponnsiif. - URL:
https://znanium.ru/catalog/product/1927356. — Pexxum ocTyma: mo moamucke.

10. ®wusuka. JIabopaTopHbIi MPAKTUKYM : IPAKTUKYM : B 2 gacTsax. Yacts 2 / coct. H. A. Annpeesa, E. B.
Kopuaruna, T. B. Menbsmux, A. B. [lanmonos. - 2-¢ u3n., nepepad. u gom. - Boponex : Hayunas kuura, 2021. -
160 c. - Tekcr : anmekrponnslif. - URL: https://znanium.com/catalog/product/1996340. — Pexum goctyma: mo
MOJIITHCKE.

11. ®wusuka. JJabopatopHbIii IPaKTUKYM: PAKTUKYM : B 2 yacTx. Yacte 1 / coct. H. A. Anzpeesa, E. B.
Kopuaruna, T. B. Menbmux, A. B. [Tanonos. - 2-¢ u3m., nepepad. u gom. - Boponex : Hayunas kuura, 2021. -
160 c. - Tekcr : anmekrponnsiif. - URL: https://znanium.com/catalog/product/1996339. — Pexum goctyma: mo
MOJIITHCKE.

3.1.2. lonoJHUTe/ILHASA JIUTEPATYypa

12. benomeitiie, M. KO. ®uzuka npounoctd : B 3 4. Y. 2. AHanu3 CTPYKTYpPHBIX XapaKTEPUCTUK
MaTepHaoB : JabopaTopHslii mpakTiukyM / M. FO. benomsities, 3. B. JIu. - Mocksa : U3narensckuii Jlom HUTY
«MUCuC», 2021. - 67 c. - Tekcr : snexkrponHsiid. - URL: https://znanium.com/catalog/product/1915742. —
Pexxum ocTyma: 1o noamnucke.

13. bemowmsitiie, M. 10. ®usuka npounoctu. [Tocobue k mpakTHIECKUM 3aHATHSIM U JJOMAITHAM paboTam
: yuebnoe nocodue / M. FO. Benomsitues. - Mocksa : M3natensckuit Jlom «MHUCuCy, 2022. - 80 c. - ISBN 978-
5-907227-98-9. - Tekcr : snexkrpoHHbiid. - URL: https://znanium.com/catalog/product/1914782. — Pexum
JIOCTYTIA: TI0 TTOATHUCKE.

14. Komyr, JI. I'. ®usuka munepanos : yueonuk / JI.I'. Komnyr, O.J1. KporoBa. — Mocksa : UHOPA-M,
2024. — 348 c. + Jlon. marepuanbl [OnekTpoHHBIH pecypc]. — (Bwicmee oOpazoBanme). — DOI
10.12737/23716. - ISBN 978-5-16-018940-6. - Tekct : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2063430. — Pesxum gocTyma: mo moAmmcKe.

15. Kysuenos, C. U. ®uzuka. BonHoBas ontuka. KBanToBasi mpupoia u3inydyeHus. DJIeMEHThl aTOMHOUN U
snepHoi (pusuku : yaeoHoe mocodbue / C.U. Kysnenos, A.M. Jlunep. — 3-e usn., nepepad. u gon. — MockBa :
Byzosckuii yueonuk : UHOPA-M, 2024. — 212 c. - ISBN 978-5-9558-0350-0. - Tekcr : anextponnsiid. - URL:
https://znanium.com/catalog/product/2120774. — PesxuMm gocTyma: mo MmoAImcKe.

16. Cnemwxkos, O. A. ®usuka: npaktukyM B Excel : yuebnoe nmocodue / O.A. Caemxkos, H.I1. MarHes.
— MockBa : UH®PA-M, 2024. — 274 c¢. — (Cpemnee upodeccuonanpHoe obOpazoBanue). — DOI
10.12737/1014621. - ISBN  978-5-16-015002-4. -  Tekct :  DJIGKTPOHHBIM. - URL:
https://znanium.com/catalog/product/2048137. — Pesxum gocTyma: mo mojArmcKe.

17. CmupHnoB, B. U. ®u3uka mosynpoBOIHUKOBBIX MPUOOPOB : yueOHoe mocodue / B. Y. CmupHOB. -
Mocksa ; Bonoraa : Undpa-Unxenepus, 2023. - 212 c. - ISBN 978-5-9729-1241-4. - TekcT : 3MEKTPOHHBIN. -
URL: https://znanium.com/catalog/product/2102020. — Pesxum gocTymna: mo mojarmucke.
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIHUILIAHBI
KoHTponb u olleHKa pe3ynbTaToB OCBOEHHS Y4eOHOH nucuuIuinHbl «DPu3nka» OCYIIECTBISETCS
IpenojaBaTesieM B IPOLECCE IMPOBENEHUS NPAKTUYECKUX 3aHATUN, TECTUPOBAHUSA, a TAKXKE BBINOIHEHMS

00yJaroNMMHUCs WHIMBUAYATbHBIX 3aIaHUM, UCCIIETOBAHUMH.

MO3HAHUS NPUPOABI

TEOpUH B (HOPMUPOBAHMM MPEACTABICHUH O
¢u3uueckoil kKapTuHe MHpa, MecTe (PU3UUECKOM
KapTUHBl MHUpa B OOLIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX npeCTaBICHUN 0
pUpOJE.

W3ydenne TNOHATHHA «THIOTE3a», «PHU3HMUECKUI
3aKOH», «(u3nUyecKast TEOpHUs».
Paccmotpenue rpaHull
(HU3UUECKUX 3aKOHOB.
CpaBHeHue wu3MepeHH (U3MYECKNX BEIHYHH
OpU TOMOLIM  aHAJOTOBBIX M IM(PPOBBIX
U3MEPUTENIbHBIX TPUOOPOB, HANPHUMEP, MPH
U3MEPEHUHN CWJIbI TOKa W HAINpPSDKEHUS B LENH
MOCTOSIHHOTO TOKa TPW TOMOIIA aHAJOTOBBIX H
U(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.
OcBoenne crnocoOOB OIEHKM MOTPEIIHOCTEH
u3MepeHuil. OcBoeHHE OCHOBHBIX HPUEMOB
paboTel ¢ udpoBoi Jadboparopuel Mo Qu3MKe,
Harpumep, Ipu U3MEPEHNH (PU3NIECKUX BETUUNH
IIPY TIOMOIITM KOMIIBIOTEPHBIX TATYUKOB

MNPUMCHUMOCTU

Pe3yabTarhl ®opMBbI U MeTOIbI KOHTPOJIA
00y4yeHUs (OCBOCHHbIEC U  OLEHKH  pe3yJbTATOB
YMeHHsl, YCBOCHHbIE o0y4eHus

3HAHHA)

Hayunbiii MeToj | Yyactue B JUCKyccun O poiu (¢usndeckoit | Tekymuii KOHTpOb B hopme:

- IpaKTUYEeCKue paboThI;
-CaMOCTOSITeIbHbIE PabOoThI;
TECTUPOBAHUS 1O  TeMaMm
JVICLIATUTAHBL,

- YCTHBIN ompoc;

HToroBeiii KOHTPOIH B hopme:
- YTeHHWe, Nepeckas3, Iuajior,
cool1eHne Ha
pohecCHOHATBbHYIO TEMY

- muddepeHIMPOBAHHBIN 3a4eT

Kunematuka

[IpoBenenue KOCBEHHBIX WU3MEPEHUIA
MTHOBEHHOU CKOPOCTH M YCKOPEHHS Teja, B TOM
quciae  YCKOpeHHMs  CBOOOJHOTO  MaJeHus,
IOPOBEJCHUE  HCCIIEOBaHMUS  3aBUCHMOCTEH
MeXNy (U3MUECKUMH BeIWYMHAMH (TyTH OT
BPEMCHH TIPpH PABHOYCKOPEHHOM JIBHIKCHUH,
nepuoja oOpalieHus] KOHUYECKOro MasiTHUKA OT
€ro TapaMeTpoB) H ONBITOB TII0 MPOBEPKE
NPEUIOKEHHOW  TUMOTE3bl MPU  U3YYCHHH
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBHYKCHHUS,
JBIDKEHUST TeJa, OpOIIEHHOTO TOPU30HTAJIBHO,
JIBYDKEHUS TeJla 10 OKPYKHOCTH C TIOCTOSTHHOM 110
MOJIYJII0 CKOpOCTh0. Ompesenenue abCoMOTHBIX
U OTHOCHUTEIIbHBIX TMOTPEIHOCTE W3MEPEHUN
(U3NUECKUX BETHYHUH.

Texymmii KOHTPOJIb B hopme:

- IpaKTU4YeCcKue padboThl;
-CaMOCTOsITeIbHbIE PaboThI;
TECTUPOBAaHUS O  TeMaM
JUCLUIUINHBL,

- YCTHBIH OIpOC;

HroroBslii KOHTpOJH B hopme:
- YTeHHWe, Nepeckas, IUajor,
cooO1eHue Ha
PO EeCCHOHATIEHYIO TEMY

- muddepeHIIMPOBAHHBIN 3a4eT

Jlnnamuka

[IpoBenenue KOCBEHHBIX M3MEpEHU
paBHOZCHCTBYOIEH Ccul U KodpumeHra
TPEHUS CKOJIbKCHHUS, IPOBEJICHUE UCCIICIOBAHUS
3aBUCHMOCTEH  (PU3MYECKUX  BEIMYMH  (CHII
YIPYrOCTH, BO3HHKAIOIIUX B TPYKUHE U
pe3uHOBOM 00pasne, oT ux aedopmammm) u
OTIBITOB TI0 MPOBEPKE MPEUIOKEHHONW TUIIOTE3bI
IPU U3YYCHHUU JBYKEHHS OpycKa MO HAKJIOHHOMN
TUTOCKOCTH, JIBM)KEHUSI CHCTEMbI CBSI3aHHBIX Tell,
nedopMaruu Ted.

Texyruit KOHTPOIB B hopme:

- IpaKTUYEeCKHe padoThI;
-CaMOCTOSITEIIbHBIE paOOTHI;
TECTUPOBAHUS 1O  TeMaMm
JUCIUILTAHBL,

- YCTHBIH OIIpOC;

HToroBbiii KOHTPOJB B (hopme:
- 4YTEHHWe, NepecKas, Ualor,
coo0IIeHnE Ha
po(heCCUOHATBHYIO TEMY

- nudepeHIMPOBAHHBIN 3a9eT
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Onpenenenne aOCOMIOTHBIX W OTHOCHTEIIBHBIX
MOTPEIIHOCTEN M3MEPEHUI (bU3UIECKUX
BCIIMYHNH.

Craruka
Tesaa

TBEpAOro

[TpoBenenue uccienoBaHus ycIoBUil paBHOBECUS
TBEPAOrO Tejla, MMEIOIIEr0 OCh BPALICHMUS;
KOHCTPYHPOBAaHUE KPOHIITEHHOB U Pacy€T CHUII
YIOPYTrOCTH; W3Y4YEHHE YCTOWYUBOCTU TBEPIOTO
Tesa, UMEIOIETO IIIOIIAb OMOPHI.

Pemienue pacy€THbIX 3a1a4y C SIBHO 3aJaHHOU U
HESBHO 3aJaHHOW (U3UYECKON MOJENBhI0 C
UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (hOPMYI
CTaTHKHU.

Pemenune xadecTBEHHBIX 3ajad,
MPUMEHEHHUs 3HaHUH TI0 CTaTHKE.
OObsicHeHrEe yCTPONCTBA U IPUHIIUIIOB JICUCTBUS
KPOHIITEIHA, CTPOUTENHHOTO KpaHa,
peméryaThlXx  KOHCTpyKuumid.  Omnpenenenue
YCIOBUN NPUMEHUMOCTH MoJenel (U3HUECKUx
Te: aDCOIIOTHO TBEPAOE TEIO.

BremmonHenne y4eOHBIX 3aJaHUid Ha aHAIIW3
MEXaHWYECKUX  TPOLECCOB  (ABJIEHUM) C
UCIIOJb30BAHUEM  OCHOBHBIX TIOJIOKEHUH WU
3aKOHOB CTaTHUKH: YCIIOBUS PaBHOBECHUS TBEPIOTO
Tena

TPEOYIOIIHNX

Texymuit KOHTPOJB B hopme:

- IPaKTUYEeCKHE paboThI,
-CaMOCTOSATEIbHbIE Pa0OTHI;
TECTUPOBAHUS 1O  TeMaMm
JUCIUILTAHBL,

- YCTHBIH OIIpOC;

HToroBbIii KOHTPOJB B (hopMme:
- 4YTEHHWe, TepecKas, IUalor,
coo01IeHne Ha
po(heCCHOHATILHYIO TEMY

- nuddepeHITMPOBAHHBIN 3a9eT

3aKOHBI COXpaHEHMSsI B
MeXaHMKe

[IpoBeneHne KOCBEHHBIX M3MEPEHUN HMITYJIbCa
TeNa, KUHETUYECKOM M NMOTEHLMAIbHON YHEPTUU
TeJa, MOIIHOCTH CHJIbI; MPOBEACHUE OMBITOB IO
IPOBEPKE  NPEUVIOKEHHONM  TUIIOTE3Bl  IIPH
U3Y4YE€HUU PAaBHOYCKOPEHHOI'O MPSMOJIMHENHOTO
JBUKEHMS U B3aUMOJECHCTBUS TEII.

Onpenenenne aOCOMIOTHBIX U OTHOCHTEIIBHBIX

MOTPEIIHOCTEN MU3MEpPEeHU buznyecKux
BenuunH. OIeHKa TpPaHWI] TOTPEIIHOCTEH.
[IpoBenenue »HKcrepUMEHTa 1O CPAaBHEHMIO

HN3MCHCHHUA HUMITYJIbCa TCJIa ¢ UMITYJIbCOM CHIJIbI,
U3MEHEHHUs TOTEHIMAIBHON SHEPTUH MPYKHUHBI C
paboTOi CHITBI TPEHUSI.

HccrnenoBanne coxpaHeHUsT HMIyJbca TpHU
YOPYTrOM B3aUMOJEHCTBUU, COXPAHEHUS SHEPTUU
py CBOOOTHOM MaJICHHH.

Texyuuit KOHTPOJIb B hopme:

- IpaKTUYeCKue padoThI;
-CaMOCTOSATEIbHbIE PA0OTHI;
TECTUPOBAaHUS MO  TeMaM
JVICIATUTAHEL,

- YCTHBIH OIIpOC;

HtoroBslii KOHTPOJIb B popMme:
- YTEHHWe, IepecKas, Ualor,
cool1eHue Ha
npoQeCCHOHATBHYIO TEMY

- nupdepeHpoBaHHBIN 3a4eT

Onpenenenue pabOTbl CHUJIBI  TPEHUS MIPH

JBUKCHHUH TEJa M0 HAKIIOHHOW TUIOCKOCTH.

HaGnronenne wu  OOBSICHEHHWE  PEAKTUBHOTO

JBHKCHUS.
OcHoBBI [IpoBenenne wu3MepeHHl mapaMmeTpoB rasa, | Tekyuiuii KOHTpoJb B hopMe:
MOJIEKYJISIPHO- NPOBEJICHUE  MCCIEAOBAaHWH  3aBHCHMOCTEH | - MpaKTHYECKHe paboThI;
KHHETHYeCKOMH ¢u3nYecKuX BEJIUYUH U OMBITOB MO IMPOBEPKE | -CAMOCTOSITEIbHBIE padOTHI;
TEOpUH IPEMJIOKEHHOW  TUIOTE3bl  INIPU  M3YYECHHMM | TECTUPOBAHMS  II0  TeMaMm

YCTAaHOBJIEHMSI ~ TEIUIOBOTO  paBHOBECHS U | AUCLHUIUIMHBL

H30IIPOIECCOB B ra3ax.
Onpe/:[eneHHe a0COJIFOTHBIX M OTHOCHTEILHBIX

MOTPELIHOCTEN U3MEPEHUN ¢busnueckux
BenMuuH. OIlEHKa TpaHull [OTrPEUIHOCTEH.
OKCepUMEHTalIbHAsE ~ [IPOBEPKA  YPAaBHEHMUS

COCTOSIHUSI UJIeaJIbHOTO rasza. M3yuenue mozeneil:

- YCTHBIH OIIpOC;

HToroBbiii KOHTPOJB B (hopme:

- 4YTEHHWe, NepecKas, Ualor,
coo0IIeHnE Ha
po(heCCUOHATBHYIO TEMY

- nudepeHIMPOBAHHBIN 3a9eT
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JIBIDKCHUS YaCTHI[ BEIIECTBa, OpPOYHOBCKOTO
nBwxkeHus. omnbita llTepHa, kpucTammmueckux
PELIETOK.

Pemienne pacdy€THBIX 3a7a4 C SIBHO 3aJlaHHOW U
HESIBHO 3aJaHHOH (U3WYECKOH MOJIENbI0 C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M (hOpMyI
MOJICKYJISIpHOU (pr3uku. Penienne kadecTBEHHBIX
3a/1a4.

TepMoguHamuka.
TenmoBble MAIIMHBI

N3mepenue yaenpHOM TEINIOEMKOCTH Pa3HBIX
BELIECTB, 1754 CpPaBHEHHE, IIPOBEJICHHE
UCCIIEJJOBAaHUM  3aBUCHMOCTEH  (PU3NYECKUX
BEJIMYMH U OIBITOB 10 IPOBEPKE MPENTIOKEHHON
TUIOTE3bI npu U3y4EeHUU IPOLIECCOB
TeriooOMeHa W aguabaTHOTO  Ipoliecca.
Omnpenenenne aOCONIOTHBIX M OTHOCHUTEIHHBIX
NOTPEIIHOCTEN WU3MEPEHUN buznyeckux
BenuuuH. OIlleHKa TpaHMI] TOTPEIIHOCTEH.
N3yuenne B3alMOCBS3H JHEPruu
MEXXMOJIEKYISIPHOTO B3aUMOJIEHCTBUSA U
TEMIEPATypbl KUIEHUS >XKUIKOCTe. M3yueHue
TEIUIOBBIX  JBHUTaTeled ¢  MCHOJIb30BAaHUEM
KOMIIBIOTEPHBIX MOJEIIEN.

UccnenoBanue pa3HbIX CHOCOOOB HW3MEHEHUS
BHYTpPEHHEH dHEpruM. Pemenne pacuéTHbIX 3a1a4
C SIBHO 3aJJaHHOM U HESBHO 3a/1aHHON (PU3NYEeCKOM
MOJIEJIBIO C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u  Qopmyn  MosekylaspHON — u3MKM WU
TEPMOJUHAMUKH.

Pemenne kadecTBEHHBIX 3aj4ay, TPEOYIOIUX
IPUMEHEHNUs 3HaHUU Ha pV-auarpamme.

Texymmii KOHTPOJIb B hopme:

- IPaKTHYECKHEe PabOTEHI;
-CaMOCTOSTEIbHbIE PaOOTHI;
TECTUPOBAHUSI O  TeMaMm
JVICLIATUTAHBL,

- YCTHBIN ompoc;

HToroBeiii KOHTPOIH B hopme:
- 4YTeHWe, Tepeckas, auasor,
cool1eHne Ha
npodeccHoHaNbHYIO TEMY

- muddepeHIIMPOBAHHBIN 3a4eT

ArperatHblie
COCTOSIHHSI BeleCTBa.
®a3oBble Nepexoabl

HabGmionenne CBOMCTB HACHILIEHHBIX TapoB,
MaJbIX JleopMaluid, MPOBEICHHE KOCBEHHBIX
WU3MEPEHHUN yIEeIbHOM TEIUIOTHI TUIABJICHUS JIb/A,
abcomoTHON BJIQ)KHOCTH BO3/yXa,
Kod(huImeHTa MOBEPXHOCTHOTO  HATSDKCHHS,
moxys FOura.

N3ydyenne 3akoHOMEpHOCTEH HCHapeHUs U
KHIIEHUS J)KUJKOCTEHM, B TOM YHCIIE KUIEHUS IIPU

IIOHM>KCHHOM JaBJICHHUH, HarpeBaHUus n
IIJ1aBJICHUA KpUCTAJNITNICCKOI'O BCIICCTBA,
KalmnuJIJIAPHBIX SABJI CHHI71, CMadYuBaHUA.

IIpoBeeHue ONBITOB C MBUIbHBIMU INIEHKAMM.

Texymuii KOHTPOIIb B (hopme:

- IpaKTUYeCKHe padoThI;
-CaMOCTOATEIbHbIE Pa0OTHI;
TECTUPOBAaHUS MO  TeMaM
JVICIUATUTAHEL,

- YCTHBIH OIIpOC;

HrtoroBslii KOHTPOJIb B hopme:
- YTEHHWe, IepecKas, Iualor,
cool1eHue Ha
npoQeCCHOHATBHYIO TEMY

- nupdepeHIpOBaHHBIN 3a4eT

JJleKTpHYECKOe TmoJIe

[IpoBeneHre KOCBEHHBIX WM3MEPEHU U OMBITOB
M0 TPOBEPKE NPEMJIOKEHHOW THUIIOTE3bl MPHU
U3YYCHUU B3aUMOJICUCTBUS 3apsDKEHHBIX Ted,
3apsa  KOHAEHCAaTopa,  IOCJIEN0BATEIBbHOTO
COEIMHEHHS KOHJIEHCATOPOB.

Texyrmuit KOHTPOIB B hopme:

- IpaKTUYeCKHe padoThI;
-CaMOCTOSTEIIbHBIE paOOTHI;
TECTUPOBAaHUS 1O  TeMaM
JVCIIATUTAHEI,

- YCTHBIH OIIpOC;

HToroBbIii KOHTPOJH B (hopMme:
- YTEHHWe, NepecKas, HUaor,
coo0IIeHnE Ha
npo¢eCCHOHATBHYIO TEMY

- nudbepeHIMPOBAHHBIN 3a4eT

IMocTosiHHBINH
3JICKTPUYECKH TOK

IIpoBenenue mpsIMbIX W3MEPEHUM CHUJIBI TOKA U
HaIpsKEHUs!, KOCBEHHBIX W3MEPEHUI YIEIbHOTO

Texymmii KOHTPOJIb B (hopme:
- IpaKTUYECKHe padoThI,
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COIIPOTUBIICHHS, S/1C u BHYTPEHHETO
CONPOTUBIICHUsT MCTOYHHMKA TOKA, IPOBEIACHHUE
UCCIICIOBAaHUN  3aBHCUMOCTEH  (pU3UUECKUX
BEJIMYUH U OMNBITOB IO IPOBEPKE MPEIIOKEHHOMN
TUNIOTE3bl NPU M3YYCHUH ILENed IMOCTOSTHHOTO
TOKaA.

Omnpenenenne aOCONIOTHBIX M OTHOCHUTEIBHBIX
MOTPELIHOCTEN MU3MEpPEHUI buznueckux
BenuuuH. OIlleHKa TpaHMI] [OTPEIIHOCTEH.
N3yuenue KOpPOTKOTO 3aMbIKaHUs
raJIbBAaHUYECKOTO AJIEMEHTA U OILICHKA
BHYTPEHHETO CONPOTUBJICHUS. Pewenne
pacuéTHBIX 3a1ad C SIBHO 3aJaHHONM U HESBHO
3aJaHHOU buznIecKoit MOJIEJIBIO C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hOPMYII
IIOCTOSIHHOTO TOKa. PelleHne KauecTBEHHBIX
3a1a4, TpeOYIIUMX NPUMEHEHUs 3HaHUM U
3aKOHOB MOCTOSIHHOT'O TOKA.

OObsicHeHHE YCTPOWCTBA U MPUHIMUIIA JIEUCTBUS
amIiepMeTpa, BOJbTMETpa.

-CaMOCTOSATEIbHbIE PA0OTHI;
TECTUPOBAHUS O  TeMaMm
JMCIUTLTHHBL;

- YCTHBIN OMpoc;

HToroBslii KOHTPOIH B hopme:
- 4YTeHWe, Mepeckas, auasor,
coo01eHue Ha
npodeccHoHANBHYIO TEMY

- muddepeHIPOBAHHBINA 3a4eT

Toxkn B pa3IHYHBIX
cpexax

[IpoBeneHne  KOCBEHHBIX  HM3MEPEHUH U
UCCJIEJOBAaHUN 3aBUCUMOCTEN MEXIY
(GU3NUECKUMU  BETUYMHAMH TPU  U3YyYCHHUH

MPOIIECCOB MPOTEKAHUS DJICKTPUYECKOrO0 TOKA B
MeTaJlIaX, JJIEKTPOJIUTAX M TOTYIMPOBOTHUKAX.
Omnpenenenne aOCOMIOTHBIX U OTHOCHUTENBHBIX

Texymmii KOHTPOJb B popme:

- IPaKTHYECKHEe PabOTEHI;
-CaMOCTOSITEIbHBIE PabOoTHI;
TECTUPOBAHUSI O  TeMaMm
JUCIHUIIINHEIL

- YCTHBIH OIIpOC;

MOTPELIHOCTEN WU3MEpPEHUN ¢usnueckux | Torosslit KOHTPOJIb B hopme:
BenuunH. OIllEHKa TIpaHull [OrPEHIHOCTEH. | - 4YTEHHE, IepecKas, Iuallor,
Habmonenne  smektponmsa,  M3ydyeHHE U | cOOOIeHue Ha
OOBsICHEHHE  MPOBOJUMOCTH  3JIEKTPOJIMTOB, | MPO(HECCHOHAIBHYIO TEMY
JKCIEPUMEHTAIBHOE - i depeHIpoBaHHBIN 3a4eT
PDuznyeckuit IIpoBenenue KOCBEHHBIX u3Mepenuit, | Texyuuii KOHTPoIb B popme:
NMPAKTUKYM UCCJIEIOBaHUM  3aBUCHMOCTEH  (PU3UYECKUX | - IPAKTHUYECKHE PaboThI;

BEJIMYMH, TPOBEPKA MPEUIOKEHHBIX THIIOTE3
(BpIOOp W3 paboOT, OMHMCAHHBIX B TEMAaTUYECKUX
pasnenax «YYeHHYECKUit 9KCHEPUMEHT,
nabopaTtopHble pabOThl, IPAKTUKYM))

-CaMOCTOsITeIbHbIE PaboThI;
TECTUPOBAaHUS IO  TeMaM
JUCIUTLTAHBL,

- YCTHBIH OIpOC;

HroroBslii KOHTPONH B hopme:
- YTeHHWe, Nepeckas, IUajor,
cooOrieHne Ha
PO EeCCHOHATIEHYIO TEMY

- i depeHIIMPOBAHHBIN 3a4eT

MarbuuTHoe 10J1e

[IpoBeneHne KOCBEHHBIX HM3MEPEHUH  CHIIbI
Awmrnepa, MIPOBEACHUE MCCIICIOBAHUS
3aBHCUMOCTEH MEXIy buznyeckuMu
BCIIMYNHaAMHU u OIIBITOB 10 IMPOBEPKE
NPEUIOKEHHOW  TUMOTE3bl MPU  HU3YYCHHUH

NENCTBUSI TOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM,  B3aUMOJIEMCTBUS  IPOBOJHHKA  C
MarHUTHBIM I1OJIEM.

Omnpenenenne aOCOMIOTHBIX U OTHOCUTEIbHBIX
MOTPELIHOCTEN U3MEPEHUN ¢busnueckux
BenMuuH. OIlEHKa TpaHull [OTrPEUIHOCTEH.
HccnenoBanne MarHUTHOIO MOJISL HOCTOSTHHBIX
MarHuTOB, CBOWCTB (heppOMarHeTUKOB.

Texyrmuit KOHTPOIB B hopme:

- IpaKTUYeCKue padoThI;
-CaMOCTOSTEIIbHBIE paOOTHI;
TECTUPOBAaHUS 1O  TeMaM
JVCIIATUTAHEI,

- YCTHBIH OIIpOC;

HToroBbIii KOHTPOJH B (hopMme:
- YTEHHWe, NepecKas, JHUalor,
coo0IIeHnE Ha
npo¢eCCHOHATBHYIO TEMY

- nuddepeHITMPOBAHHBIN 3a4eT
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Omnpenenenue ycioBUi MPUMEHUMOCTH MOJIEIH
OJTHOPOJJHOI'O MAarHUTHOTO MOJISI.

DJIeKTPOMATHUTHas [IpoBenenne  uccnenoBanus  3aBucuMoctell | Tekymuii KOHTPONb B hopme:
HHIYKIUS (U3MUECKUX BEJIUYMH U OIBITOB IO HPOBEPKE | - MPAKTHUECKUE paboThl;
OPEVIOKEHHOM  THUIIOTE3bl IPU  W3YYEHHUH | -CAaMOCTOSTEIIbHBIE PaOOTHI;
SBJICHUS AJEKTPOMAarHUTHOU UHAYKLIHW. | TECTUPOBAaHUS IO  TeMaM
Omnpenenenne HHAYKIMY BUXPEBOTO MArHUTHOTO | TUCHUIUIMHBI;
HOJIS. - YCTHBIHU OIIPOC;
Omnpenenenne aOCONIOTHBIX M OTHOCHUTENBHBIX | ITOTOBBIN KOHTPOJb B hopMe:
HOTPEIIHOCTEN WU3MEPEHUN ¢bu3nyeckux | - 4YTeHwe, Iepeckas, IUAaJor,
BeanurH. O1ieHKa rpaHuIl IOTPEIIHOCTEN. coo01eHue Ha
OKcnepuMeHTalbHOe U3ydeHue npasuia JleHna. | npoecCHOHAIbHYIO TEMY
HccnenoBanue SBJICHUS CAaMOMHIYKINH, | - TU(PEpEeHIIIPOBAHHBIN 3a4eT
3aBucuMocTd DJ[C caMOMHIYKIHUU OT CKOPOCTH
U3MEHEHUs CWwiIbl ToKa B 1enu. W3ydeHue
najeHusi MarHuta B aJIIOMMHHUEBOM (MeIHON)
TpyOe. COopka MOAEIH 3IEKTPOMATrHUTHOTO
re”eparopa.
Pemienue pacy€THbIX 3aa4y C SBHO 3aJaHHOW U
HESIBHO 331aHHON (PM3MYECKON MOJIENIbIO.
MexaHnnuyeckue [IpoBenenue KOCBEHHBIX nu3Mepenui, | Texymuii KOHTPOIb B popme:
KoJIeOaHus VICCIIEJOBAHUS 3aBUCUMOCTEN MEX]Y | - IpaKTUYecKue padoThl;
¢u3NYeCcKUMU BEIMYMHAMU U  ONBITOB IO | -CAMOCTOSITEJIbHbBIE pa0OTHI;
IPOBEPKE  INPEUIOKEHHOM  TUIIOTE3bl  IPH | TECTUPOBAHMA 1O  TEMaM
U3YYE€HUU KOJIEOAHUI HUTSHOTO M MPYKXUHHOTO | TUCHUIUIUHBI;
MasiTHUKOB, BBIHY)KIEHHBIX U 3aTyXaloIllUX | - YCTHBIN OIIPOC;
MEXaHUYECKUX Kose0aHui. Onpenenenne | UTorosblii KOHTPOJIbL B popMe:
aOCOJIIOTHBIX M OTHOCHTENBHBIX IOTPEIIHOCTEH | - uYTeHWe, Iepeckas, IHajor,
n3MepeHnii  pusmdeckux BenmmuuH. OreHKa | cOOOIIeHNe Ha
IPaHULL MOTPEIIHOCTEM. Habmtonenue | npodeccuoHanbHyo TeMy
HE3aBUCHMOCTH TIEpUOJa MallbIX KoJiebaHui | - quddepeHIrpOBaHHbBIN 3a4eT
rpy3a Ha HUTU OT aMIUIUTYABI.
OuexkTpomarauTHbie | [IpoBenenne  kocBeHHbIX — u3MepeHuil U | Tekyuuii KOHTpoJb B hopme:
KOJ1e0aHuA UCCIICIOBAaHUA ~ 3aBUCHUMOCTEH  (PU3UYECKUX | - IPAKTHUYECKUE paboThI;
BEIMYMH IIPU M3YYCHUU 3JIEKTPOMArHUTHBIX | -CAMOCTOSTENIbHbIE PAOOTHI;
KOJICOAHUH U LieTnei MepeMEHHOT0 TOKa. TECTUPOBaHUA 1[I0  TeMaM
OmnpeneneHue aOCONIOTHBIX M OTHOCUTEIBHBIX | JUCLIMIUIMHBL,
IOTPELIHOCTEN U3MEPEHUU ¢u3nUecKux | - yCTHBIN OIPOC;
BenuuuH. OreHka TpaHWI] morpemHocTed. | UToroeeiid KOHTPOJIb B hopme:
N3yueHne ycTpolicTBa M IPUHLUIA JEUCTBUSA | - 4YTEHHME, IIepecKas, AUAJIor,
TpaHnchopmartopa. Hab6monenue | coobmenue Ha
AJIEKTPOMATrHUTHOI'O PE30HAHCA. npo¢eCCHOHATBHYIO TEMY
N3yueHne ocuMUIOrpaMM 3JIEKTPOMArHuUTHBIX | - A HepeHInpoBaHHbIN 3aueT
KoJIe0aHMil.
Mexannuyeckue u | Habmonenne oGpa3oBanus u pacnpoctpaHeHus | Tekymuii KOHTposb B popMe:
3J1eKTPOMArHUTHbIE MIOTIEPEYHBIX M MPOJOJIBHBIX BOJH, OTPAKECHUS H | - IPAKTHYECKUE paboTHI;
BOJIHBI npenoMIIeHusl, UHTepdEepeHIurn U AU(PaKIUH | -CaMOCTOATENIbHbIE PA0OTHI;

MEXaHUUYECKUX BOJH, aKyCTHYECKOIO PE30HAHCA,
CBSI3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C
aMIUTUTYAON M 4acTOTOM Konebanuid. Vzyuenue
CBOWCTB y/bTpa3ByKa U €ro NpUMEHEHHUs.

HccnenoBanne  CBOICTB  3JIEKTPOMArHUTHBIX
BOJIH: OTpa)K€HHE, MpeJIOMIIEHHE, MOJspU3aLus,
mudpakius, uHTepdepennus. OOHapyxeHue
UH(PPaKpPaCHOTO u yIbTPauoJIETOBOTO

TECTUPOBAHUS 1O  TeMaM
JUCIUILTAHBL,

- YCTHBIH OIIpOC;

HToroBbIii KOHTPOJB B (hopMme:

- YTEHWe, TepecKas, JUajor,
coo0IIeHnE Ha
po(heCCUOHATBEHYIO TEMY

- nudepeHITMPOBAHHBIN 3a9€T
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m3nydyeHnii.  CpaBHeHHe
3JIEKTPOMATrHUTHBIX BOJIH.
Ornpenenienne ycnoBUN MPUMEHUMOCTH MOJIETH
rapMOHHMYECKOW BOJIHBI. Penenne kauecTBEHHbIX
3a/1a4, TPeOYIOMIMX IPUMEHEHUS 3HAHUH TI0 TeEMe
«MexaHn4ecKue M 3JEKTPOMArHUTHBIE BOJIHBDY.
M3ydenue napamMmeTpoB 3ByKOBOM BOJIHBI.

MEXaHHUYCCKUX n

Onrtuka Habmronenue ontuueckux siBneHui, nposenaeHue | Tekyuuii KOHTpoib B hopMe:
KOCBEHHBIX U3MEpEeHUil, UCCIIEIOBAHUS | - IPAKTUYECKUE paOOTHI;
3aBUCHUMOCTEN (U3MUYECKUX BEIMYUH U OMBITOB | -CAMOCTOATEIbHBIE PAOOTHI;

[0 TPOBEpPKE MPEMAJIOKEHHOM THUIIOTE3bl IPH | TECTUPOBAHUS MO  TEMaM
W3YYEHUU SBJIICHUM TNPEIOMJIEHUS CBE€Ta Ha | JUCUHUIUINHBL,
IpaHuIE pa3ziena IByX Cpejl, IPEeJOMIIEHUs CBETa | - YCTHBIN OIpoc;
B coOuparomeid ¥ pacceuBamlled auH3ax, | UTOroBelid KOHTPOJIb B hopme:
BOJIHOBBIX CBOICTB CBeTa. - YTEeHHWe, Nepeckas3, IUajor,
coo01IeHne Ha
po(heCCHOHATIEHYIO TEMY
- mudepeHIMPOBAHHBIN 3a9eT

OcHoBBI [IpoBeneHne KOCBEHHBIX H3MEPEHHUI UMITyIbca U | TeKymuii KOHTpOIb B (hopme:

CIEeNHMAJILHON TEOPHUM | SDHEPIHH PENSATUBUCTCKUX YaCcTHI] (mo | - mpakTUYecKue paboThI;

OTHOCUTEJIbHOCTH dororpadusiM TPEKOB 3apsHKEHHBIX YACTHUI[ B | -CAMOCTOSITEIIBHBIE paOOTHI;
MarHUTHOM TIOJIE). TECTUPOBaHUS MO  TeMaM
AHamm3 u onucaHue (U3NYECKUX SBICHUH C | IUCIUILINHEL;
UCIIOJIB30BAHUEM  IIOCTYJIATOB  CHELMAJIBHOM | - YCTHBIN OIIPOC;

TEOpUHU OTHOCUTEIbHOCTH. O0Onsicuenue | UToroBeiii KOHTpOJIH B hopme:
NPUHIUIA JEHCTBUS CIYTHUKOBBIX MPUEMHHUKOB, | - YTEHHUE, MEpecKas, Uajor,
YCKOpUTENIEN 3apsSyKEeHHBIX YaCTHII cool1ieHue Ha
npo¢eCCHOHATBHYIO TEMY
- nuddepeHpoBaHHBIN 3a4eT

KopnyckyasipHo- IIpoBenenue KOCBEHHBIX u3Mepenuit, | Texymuii KOHTPoOIIb B popme:

BOJIHOBOIi 1yaJIn3m UCCIICJOBAHUS 3aBUCUMOCTEN MEXY | - IpaKTUYeCKue padboThl;
GU3MYECKUMU  BEIMYMHAMU TIPU  U3YYCHHH | -CAMOCTOSITEIBHBIE pa0OTHI;
SIBJICHUS dboTtorddekra. OmpeneneHue | TECTUPOBAHUA O TeMaM
a0CONIOTHBIX W OTHOCHTEIBHBIX IMOTPEIIHOCTEH | NUCIUTUIMHEI;

u3MepeHnii  pusmyeckux BenuumH. OleHKa
IpaHML] IMOrpemHocTerd. PemeHne pacy€THbIX
3aJa4 C SBHO 3aJaHHOM M HEIBHO 3aJaHHOU

- YCTHBIN 0Mpoc;
HToroBslii KOHTPOJH B hopme:
- YTeHWe, Nepeckas, IUajor,

¢u3MUecKoil  MOAENBI0 C  UCIOJIb30BAaHUEM | COOOIICHUE Ha
OCHOBHBIX 3aKOHOB U (opmyn 1o Teme | IpoPeCCHOHANBHYIO TEMY
«KBaHTOBBIE SBICHUM. - muddepeHIMPOBAHHBIN 3a4eT
Pemenne kadecTBEHHBIX 3aja4y, TPEOYIOLINX
NpUMEHEHUs1 3HaHUM 1o TeMe «KBaHTOBBIE
SIBJICHUSD. Onpenenenue YCJIOBUM
MPUMEHUMOCTH KBAaHTOBOW MOJICJIH CBETA.

®du3uka aroma Onpenenenne  JUIMHBI ~ BOJIHBI  JiazepHoro | Tekymuii KOHTpoJb B hopMe:
U3ITy4YEHUS. - IpaKTUYEeCKUe padoThI;
Habmroienue nuHeiiuaThiX CIEKTPOB. -CaMOCTOSATEIbHbIE Pa0OTHI;
HccnenoBanue CIIEKTpa pPa3peKEHHOTO | TECTUPOBAaHUS IO  TeMaM
aTOMapHOT0 BOJOPOJIa M U3MEPEHUE MTOCTOSSHHOM | TUCIUIUINHBI;
PunGepra. - YCTHBIH OIpOC;

N3yuenue ycrpoiicTBa M JACHUCTBHUS CUETUMKA
MOHM3MpYIOIMX YacTull. OnpeseneHue ycaoBUi
NPUMEHUMOCTH Mozenu atoMa Pesepdopaa.
OObsicHeHNEe IPUHLIMIIA IEUCTBUS CIEKTPOCKOIA,
Ja3epa, KBAHTOBOTO KOMIIbIOTEPA.

HToroBbIii KOHTPOJB B (hopMme:

- YTeHWe, Tepeckas, IUaJor,
coo0IIeHnE Ha
po(heCCUOHATBEHYIO TEMY

- nudepeHITMPOBAHHBIN 3a9€T
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AHanu3 KBAHTOBBIX TMPOLECCOB HAa OCHOBE
NIEPBOT0 ¥ BTOPOro NocTysatoB bopa

duzuxka ATOMHOI'0
SIAPa ¥ 3JIeMEeHTAPHBIX
YacTHII

[IpoBenenue namepeHuii paguoakTUBHOTO (poHa C
WCIIOJIb30BAaHUEM JIO3MMETPA M HUCCIEAOBaHUE
TPEKOB dYacTHUI] (10 TOTOBBIM (oTorpadusm).
N3yuyenue MIOTJIOIICHUS Oera-yacTuil
AIIOMUHHUEM.

Ornpenenenne ycnoBUi NMPUMEHUMOCTH MOJEIU
aTOMHOTO s1/1pa.

AHanmu3 W ONHCAaHWE SIEPHBIX peakuud ¢
UCIIOJIb30BAaHUEM TIOHATUH MAaccOBO€ YHCIO H
3apsl  sAapa, SHEpPrus CBS3M  sA1pa, 3aKOHOB
COXpaHEHUs 3aps1/1a, MaCCOBOIO YUCIIA U DHEPIUHU
B SIJICPHBIX PEAKIUAX, 3aKOHA PaTUOAKTUBHOTO
pacnaja.

Texymmii KOHTPOJIb B hopme:

- IPaKTHYECKHE PabOTBHI;
-CaMOCTOSITEIbHbIE PabOoThI;
TECTUPOBAHUS O  TeMaMm
JVICIUTUTAHBL,

- YCTHBIN ompoc;

HToroBeiii KOHTPOIH B hopme:
- 4YTeHWe, Mepeckas, aualor,
coo01eHue Ha
npodeccHoHaNbHYIO TEMY

- i depeHIIMPOBAHHBIN 3a4eT

J1eMeHTBI
ACTPOHOMUM "
acrpodusuxku

Hab6mronenue 3BE3qHOoro Heba HEBOOPYKEHHBIM
r1a3oM C HCIOJb30BAHHEM KOMIBIOTEPHBIX
NPWIOKEHUN JUIsI  ONPENCTCHUS  MOJOXKECHUS
HEOCCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE cO3Be31usi CeBEepHOro MoJyliapus U
ApKUE 3BE3MBL.

Ha6monenne B Tenmeckon JlyHbl, TUTaHeT,
TYMaHHOCTEH U 3BE3/IHBIX CKOIUICHUN. Y4acTue B
JIUCKYCCUU O POJU aCTPOHOMHUH B COBPEMEHHOMU
KapTHHE MHpPA, B MPAKTHYECKOW JEATEIBHOCTH
YeJoBeKa U JAJbHEWIIEM HAayYHO-TEXHUYECKOM
pa3BUTHH.

Texymuii KOHTPOIb B hopme:

- IpaKTUYECKUE paboTHI;
-CaMOCTOsITeIbHbIE PaboThI;
TECTUPOBAaHUS [0  TeMaM
JUCLIUILINHBL,

- YCTHBIH OIIpOC;

HroroBslii KOHTpONb B hopme:
- YTeHWe, Nepeckas, IUajor,
cooO1eHue Ha
PO EeCCHOHATIEHYIO TEMY

- i depeHIIMPOBAHHBIN 3a4eT

dusnyeckuii
NMPAKTUKYM

[IpoBenenue KOCBEHHBIX HU3MEpEeHUi,
HCCIENOBAaHUN  3aBUCHMOCTEU (bU3UIECKUX
BEJIMYMH, TMPOBEPKA MPEIJIOKEHHBIX THUIOTE3
(BBIOOp M3 pabOT, ONMHCAHHBIX B TEMATHYECKUX
paszenax «Y4eHUYECKUI DKCIIEpUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM)))

Texymmii KOHTPOJIb B (hopme:

- IPaKTHYECKHE PabOTHI,
-CaMOCTOSITeIbHbIE PaboThI;
TECTUPOBAaHUS 10  TeMaM
JTVCLUIUIMHBL,

- YCTHBIN OMpoc;

HToroBslii KOHTPOIJH B hopme:
- 4YTEHHWe, TepecKas, IUalIor,
cooOrieHne Ha
poeCCHOHATILHYIO TEMY

- muddepeHIIMPOBAHHBIN 3a4eT
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