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PabGouass mporpamma yueOnoit mucrumumabl  OJ[.06 @dusuka paszpaboraHa B
COOTBETCTBUH C DenepalbHBIM TOCYIAapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM
(manee — ®I'OC) no crnenuaTbHOCTH CPEeIHEr0 MPOPECCUOHAIBHOTO 00pa3oBaHus (nanee
- CIIO) 38.02.01 DxoHOMHMKa W OyXTaJTepCKUil y4eT (IO OTpacisiM), YTBEPKIAEHHOTO
npukazoM MuHuctepcTBa oopazoBanus u Hayku PO ot 5 ¢espans 2018 r. N 69, ®I'OC
cpeaHero  oOmiero  o0pa3oBaHUs, YTBEPXKICHHOrO  MpPHUKa3oM  MUHHUCTEpPCTBa
npocsemieaust PO ot 17.05.2012 Ne 413 (¢ usmenenusmu Ha 27.12.2023 r.) u
puUMepHON paboueit mporpaMMoi 001eo0pa3oBaTeIbHON JUCITUTUINHBI «MaTemMaTHKa»
it ipodhecCUOHANBHBIX 00pa30BaTEIbHBIX OpraHU3alluid, YTBEPKICHHON Ha 3aceaHuu
CoBeTa MO OLEHKE COJAEpX aHUS M KayecTBa TMPUMEPHBIX paboyux Mporpamm
0011e00pa3oBaTeIbHOTO M COIMAIBHO - TYMAHUTApPHOTO  IIMKJIOB  CPEIHETO
npodeccruonanbHoro oopazoanus [Iporokon Ne 14 ot «30» Hos0ps 2022.

Pazpabotuuk: I'punneBa E.B. - npenonaBatens Boiciied KBaTu(QUKAIMOHHONW KaTeTOpUU
[IIK CI'TY umenu I'arapuna FO.A.
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1. MACHOPT PABOYEW MPOIPAMMBI YYEBHOM AUCIHUILINHBI
0/1.06 PUBUKA

1.1. O6sa1acTh npuMeHeHnst padoueil MporpaMMebl

PabGouass mporpamma y4eOHOW NUCHMIUIMHBI SBJISICTCS YacThIO IPOTPAMMBI
MOATOTOBKH creruaiucToB cpeanero 3peHa (nanee — [IIICC3) B cootBercTBUu ¢ ®I'OC
CIIO no cnenmansHocTH 38.02.01 DkOHOMUKA M OyXTranTepCcKuil y4eT (1o OTpacisim).

1.2 Mecto y4eOHOH IMCUMINVIMHBI B CTPYKType NPOrpaMMmbl INOATOTOBKH
CIEMATMCTOB CPeHEro 3BeHa:
Y4eOnast TUCIUTIIMHA BXOIUT B 001meoopazoBarenbubiii ki [TTICC3

1.3. llesiu v TpeGOBaHUSI K pPe3yJIbTATaAM OCBOEHHS Y4eOHOM TMCUMIINHBI:

B pesynbTare ocBoeHUs y4eOHOM MUCHUIUIMHBI OOYyYarOUMCS TOKEH J10CTUYD
CIEAYIONINE PE3YIbTATHI:

JIUUHOCHIHbLE:

- YyBCTBO TOPJOCTH WU YBAKCHHUS K MCTOPUU M JOCTHXKEHHUSIM OTECYECTBEHHOMU
dbu3udyeckol Hayku; (QuU3MUECKH TpaMOTHOE TOBEACHHWE B MpodecCHoHaIbHOMN
NEATEeIbHOCTU U OBITY MPH 00paIlieHUuH ¢ TPUOOpaMH M YCTPONCTBAMU;

- TOTOBHOCTh K TPOJOJDKCHHIO OOpa30BaHMS M TIOBBIIICHUS KBadu(UKAIMK B
n30paHHOW TIPOQPECCHOHATBLHON JICSITEIPHOCTH M OOBEKTHBHOE OCO3HAHHE POJIH
(U3UICCKUX KOMIIETEHIIUHA B 3TOM;

- YMEHHE WCIOJIb30BaTh JOCTH)KEHHUS COBPEMEHHOM (u3MuecKkol Hayku U
(U3UYECKUX TEXHOJOTUN ISl MOBBIIICHUSI COOCTBEHHOT'O MHTEUICKTYaIbHOTO Pa3BUTHUS
B BEIOpaHHOM TPO(PECCHOHATILHOM 1E€ATEIbHOCTH;

- YMEHHUE CaMOCTOSTENIbHO J0ObIBaTh HOBBIE I ce0si (U3MYECKHE 3HaAHUA,
WCTIONB3YS 111 TOT0 JOCTYIHBIE ICTOUHUKUA UH(POpMAITUK;

- YMEHHUE BBICTpPaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHUS B KOMaHJIE IIO
pelieHno o0IuX 3a/1a4;

- yYMEHHE VIpPaBIATh CBOCH TO3HABATEIBLHON JEATEIBHOCTHIO, TPOBOIUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEUICKTYaIbHOTO Pa3BUTHS,

MemanpeomemHuole:

- WCTIOJIb30BAaHUE PA3IMYHBIX BHUJIOB MMO3HABATEIBHOU JEATEIBHOCTU ISl PEIICHUSI
dbu3uyecknx 3ajay, NPUMEHEHHUE OCHOBHBIX METOJOB TIO3HAHUS (HAOIIOJEHUS,
OTIMCAHUsI, U3MEPEHHUSI, SKCTIEPUMEHTA) ISl U3YUEHUS Pa3IMYHBIX CTOPOH OKPYKaloIIeH
JICUCTBUTEIILHOCTH;

- HCTOJIb30BAaHUE OCHOBHBIX MHTEUICKTYyaJIbHBIX OIEpaldii: MOCTAaHOBKH 3ajayH,
dbopMyIupoBaHUs  TUIOTE3bl, aHajuW3a U CHHTE3a, CpaBHEHUs, OOOOIIEHUS,
CHCTEMAaTHU3allu1, BBISBICHUS MNPUYMHHO-CIICICTBEHHBIX CBS3€M, IOMCKAa aHaJoroB,
dbopMynrpoBaHUs BBIBOJIOB ISl M3YYCHHS PA3IMYHBIX CTOPOH (PU3NYECKUX OOBEKTOB,
SBJICHUA M TIPOIECCOB, C KOTOPHIMH BO3HHKACT HEOOXOJMMOCTh CTaJIKHBAThCS B
npodecCuoHANIbHOM cdepe;

- YMEHHE TE€HEpPUPOBATh HWJICU WU OMPEACIATH CPEACTBA, HEOOXOMUMBIC ISl HMX
peanu3aluy;



- YMEHHE€ HCIOJIb30BaTh Pa3IMYHbIe WCTOYHUKU JUIsl TOJy4YeHUs (PU3nyeckon
nH(OpMAaITH, OIICHUBATh €€ JIOCTOBEPHOCTH;

- YMEHHUE aHAIM3UPOBATh U MIPEICTABIATh HH(DOPMAIUIO B PA3IMYHBIX BUIAX;

- YyMEHHE MyOJMYHO TPEICTABIATh PE3YyNbTaThl COOCTBEHHOTO WCCIICIOBAHUSA,
BECTH JUCKYCCHHU, JIOCTYMTHO W TAapMOHWUYHO codYeTas cojepkaHue u (OpPMBI
npecTaBisieMol nHpOpMaInu;

npeomemmuwle:

1) chopMUPOBAHHOCTH MPEACTABICHUI O POJIM U MecTe (PU3UKU M aCTPOHOMHUH B
COBPEMEHHOM HAyYHOUM KapTHUHE MUPaA, O CUCTEMOOOpa3ylolel poiu GU3uKu B pa3BUTUU
€CTECTBEHHBIX HAyK, TEXHUKH U COBPEMEHHBIX TEXHOJOTHH, O BKJIAJEC POCCUMCKUX U
3apyOEKHBIX YUYCHBIX-(U3UKOB B PA3BUTHE HAYKH; MOHMMaHHUE (U3UYECKON CYIIHOCTU
HAOJIIOIAEMBIX SIBJICHHUM MHKPOMHpPA, MAaKpOMHpa M MEraMupa; MOHUMAaHHE pPOJHU
ACTPOHOMHMHU B TIPAKTHUUYECKON JESATEILHOCTH YEJIOBEKa W JajJbHEHIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, POIU (PU3UKH B (POPMHUPOBAHUU KPYro3opa U (PyHKIMOHAIbHON
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS IPAKTUUECKUX 3a]1ay;

2) chopMHpPOBAaHHOCTH YMCHHH PacIiO3HaBaTh PU3NICCKUE SABIICHUS (IIPOIECCHI) U
OOBSICHATh MX Ha OCHOBE H3YyUYCHHBIX 3aKOHOB: PAaBHOMEPHOE W PaBHOYCKOPEHHOE
MPSMOJIMHEMHOE JIB)KEHUE, CBOOOJHOE MajJeHUE TeJ, ABUKEHUE IO OKPYKHOCTH,
UHEPIMS, B3aUMOJICHCTBUE TeJ, KoJebaTelbHOe JIBUKEHUE, PE30HAHC, BOJHOBOE
nBrkeHue; nuddysus, OpOYHOBCKOE JABUKEHUE, CTPOCHHUE KUIAKOCTEH M TBEPIBIX Tell,
U3MEHEeHHe o0beMa Tel TpH HarpeBaHuM (OXJIAKIEHUU), TEIIOBOE pPaBHOBECHE,
UCIIapeHUe, KOHACHCALNs, TUIaBJICHUE, KPUCTAIIN3AlUs, KUTIEHUE, BIAXXHOCTh BO3/yXa,
CBS3b CPEHEW KMHETHMYECKOW SHEPTHH TEIUIOBOTO JABUKEHHUS MOJIEKYJ C abCOIIOTHOMN
TEMIIEPATYpOil, TIOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXAYy I[apaMeTpaMu COCTOSIHMS raza B H30Mpoleccax; 3JIEKTPU3alMs Tel,
B3aMMOJICHCTBUE 3aps/iOB, HarpeBaHUE TMPOBOJHUKA C TOKOM, B3aUMOJCHCTBUE
MAarHUTOB, JICKTPOMAarHUTHAas UHAYKIUS, IEMUCTBHE MAarHUTHOTO TMOJis Ha MPOBOJHUK C
TOKOM U JIBHXKYILIUMCS 3apsifl, dJEKTPOMAarHUTHBIEC KOJIEOaHUsI M BOJIHBI, MPSIMOJIMHEHHOE
pacnpoCTpaHEHUE CBETa, OTpPaXKEHUe, MNpeloMiieHHe, HHTepdepeHuus, AUPpakuus U
MoJsipu3alvsl CBeTa, JucHepcusi cBeTa; (oTodnekTpuyeckuii 3¢hdexT, CBETOBOE
JABJICHUE, BO3HUKHOBEHHME JIMHEHYATOro CHEKTpa aToMa BOJOpPOAA, €CTECTBEHHAs U
HCKYCCTBEHHAs! PaJIMOAKTUBHOCTH;

3) BiaJeHHUE OCHOBOIOJATAIOMUMH (U3NUECKUMU TMOHATHSIMHA W BEIMYMHAMH,
XapaKTepU3yIOIMMMHU (PU3NIECKHUE TPOIECCHI(CBI3aHHBIMU C MEXAaHMYECKUM JIBI>KCHUEM,
B3aMMOJICUCTBHEM  TEJI, MEXaHWYCCKMMU KOJICOAHUSMU W BOJHAMH; aTOMHO-
MOJIEKYJISIDHBIM CTPOCHHEM BEILECTBA, TEIUIOBBIMU MPOLIECCAMU; AIEKTPUUECKUM U
MAarHUTHBIM TIOJISIMH, DSJEKTPUYECKUM TOKOM, DJIEKTPOMATHUTHBIMU KOJICOAHUSMU H
BOJTHAMHU;, OINTHYECKUMHM SIBJICHUSMHU; KBAaHTOBBIMU SIBJICHUSMH, CTPOCHHEM aToma M
aTOMHOTO sJpa, PaIMOAKTUBHOCTHIO); BJIaJICHUE OCHOBOIIOJIAral0IIUMHU
ACTPOHOMHYECKMMHU  TOHSATUSMH, TO3BOJISIIOIIUMHM  XapaKTepU30BaTh  IMPOIECCHI,
MPOUCXOJAIIME Ha 3Be3JaX, B 3BE3JHBIX CHCTEMaX, B MEXIaJIaKTUUECKOW cpeje;
JIBIDKEHHE HEOECHBIX TEJI, DBOJIIOIIUIO 3Be3/] U BeeleHHoi;

4) BiajcHHE 3aKOHOMEPHOCTSMH, 3aKOHAMH M TEOPHSIMH (3aKOH BCEMHPHOTO
tarotenus, |, Il u Il 3akonsr HetoTOHA, 3aK0H CcOXpaHEHUsS MEXaHUYECKOW SHEpPTruu,



3aKOH COXPAHEHUS UMIYJIbCA, MPUHIUIT CYNEPIO3ULIMMU CUJI, IPUHIUIT PABHOIIPABHOCTH
MHEPUHUAIBHBIX CHUCTEM OTCUETA; MOJICKYJSIPHO-KUHETHUYECKYI0 TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, MEPBBIM 3aKOH TEPMOJWHAMHUKH, 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsna, 3akoH KyioHa, 3akoH Oma Ju1s ydacTka 1enwu, 3akoH Oma 1uist
IOJIHOW DJICKTPUYECKOW ILienu, 3akoH Jlxoyns - JleHma, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKLIHWHW, 3aKOH COXPAHEHHUSI SHEPruH, 3aKOH MPSMOJIMHEHHOIO PacCIpOCTPAHEHUS
CBETA, 3AKOH OTPAXKEHUSI CBETA, 3aKOH MPEJIOMJICHUS CBETA; 3aKOH COXPAHEHUSI SHEPIUH,
3aKOH COXPAHEHHsS HMIYJIbCa, 3aKOH COXPAHEHHs DJIEKTPUYECKOTO 3apsla, 3aKOH
COXpaHEHHUsI MacCOBOTO 4MCIa, MOCTynarbl bopa, 3akoH paaMOakTUBHOTO pacraja);
YBEPEHHOE HCIIONb30BAHWE 3aKOHOB M 3aKOHOMEPHOCTEH Npu aHaimu3e (U3NYECKUX
SABJICHUU U ITPOLIECCOB;

5) yMeHHUE yUUTBHIBATh T'PAHUIBI IPUMEHEHUS M3YYCHHBIX (DU3MUSCKHUX MOJICIICH:
MaTepualibHas TOYKa, HWHEPUUAJIbHASICUCTEMA OTCUETa, WICAJIbHBIA Tra3; MOJENIU
CTPOEHHUS Ta30B, KUJKOCTEN U TBEPABIX TEJ, TOUCUHBIN IIEKTPUUECKHI 3apsi/,

AJIepHasl MOJENIb aTOMa, HYKJIOHHAas MOJEIb AaTOMHOIO sipa MpPH PELICHUU
bu3nuecKkux 3aaay;

6) BiajgcHHE OCHOBHBIMH METOJAaMH HAYYHOTO TIO3HAHMS, HCIOJIb3yEeMbIMH B
bu3uKe: NPOBOAUTH MPSIMbIE U KOCBEHHBIC M3MEpEeHUsT (QU3UYECKUX BEJIUYUH, BhIOUpas
ONTUMAJIbHBIA  CIOCOO M3MEPEHUsT U HUCHOJIb3ysl U3BECTHBIE METOJbI  OICHKU
MOTPEIIHOCTE M3MEPEHUH, MPOBOAUTH MHCCIECIOBAHUE 3aBUCHUMOCTEH (Pu3nuecKkux
BEJIMYUH C UCIOJIb30BAHUEM MPSAMBIX WU3MEPEHUN, OOBSICHATH MOJIYYEHHbBIE PE3YIIbTaTHI,
UCTIONB3Ys (U3UYECKUE TEOPHUM, 3aKOHBI M TIOHSTHSA, W JIeJIaTh BBIBOJBI, COOJIIOAATh
nmpaBwyia 0€30MacHOr0 TpyJa MNpU MPOBEIACHUU HCCIEAOBAaHUM B paMKax y4eOHOTO
AKCIIEPUMEHTa U Yy4eOHO-HCCIIEOBATENbCKON JIESITEIBHOCTH C  HMCHOJIb30BAaHUEM
MU(GPOBBIX ~ M3MEPUTENBHBIX ~ YCTPOMCTB M JabOpaTOpHOTO  00OpYIOBaHWS;
c(hOpPMHUPOBAHHOCTD MPEJICTABICHUNA O METOAAaX MOJYYCHHS HAYYHBIX aCTPOHOMHUYECKUX
3HAHMM;

7) chopMHUPOBAHHOCTh YMEHHs pelIaTh PAaCUCTHBIC 3aauyd C SBHO 3aJaHHOM
¢du3nuecKoil MOJENbIO, HMCHONB3YysSd (U3NYECKHUE 3aKOHBI W TPHUHIIUIBI, Ha OCHOBE
aHajM3a YCJIOBUS 3aJaud BBIOMpaATh (U3UYECKYI0 MOJEINb, BBIIACIATh (U3HUECKUE
BEJIMYMHBI U (OPMYJIbl, HEOOXOAMMBIE ISl €€ PEIICHUS, MPOBOAUTH PACUEThl MU
OIICHUBATh PEAIBHOCTh IMOJYYCHHOTO 3HAYeHMUs] (PU3MYECKON BEIUYUHBI; peIlaTh
KaueCTBEHHbIC 3aJa4M, BBICTpauBasl JIOTUYECKH  HEMPOTHUBOPEUHUBYIO  IIETIOYKY
pacCcyXJeHU C OMOpoll Ha H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (U3NYECKue
SIBJICHUS;

8) cchopMHUPOBAHHOCTh YMEHUS MPUMEHSATDH MOJyYEHHBIC 3HAHUS IS OOBSICHEHUS
YCJIOBHM TpOTEKaHMs (GU3MYECKUX SBJICHUN B MPUPOJIC U JIJIST MIPUHATHUS MPAKTUUECKUX
pelieHuid B MOBCEAHEBHOM JKHU3HHU JUIS OOeCIedeHUs] OC30IaCHOCTH MPH OOPAIICHHUH C
OBITOBEIMU TIpHOOpPaMH M TEXHUYECKHUMH YCTPONCTBAMHU, COXpPAHEHUS 3JI0POBbS U
COOJIO/IEHNUST HOPMDAKOJIOTHYECKOTO TOBEICHUS B OKPYXKAIOIIEH cpene; MOHUMaHUe
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKCHUNM (DU3UKU U TEXHOJIOTHH ISl PAIlOHAEHOTO
MPUPOIOTOIB30BAHUS;

9) chopmHupoBaHHOCTH COOCTBEHHOW IO3HMIIMKA IO OTHOMIEHUIO K (DU3UYECKOM
uH(pOpMaIUK, MOTYy4aeMON M3 pPa3HbIX UCTOYHUKOB, YMEHHUU HCIIOIH30BaTh IMU(GPOBHIC



TEXHOJIOTMM JJI1 TIOUCKA, CTPYKTYpUPOBAaHHUS, HHTEPOPETAlMUd U IPEICTaBICHUS
yueOHOM ¥ HAy4YHO-TIOMYJSpHOM uH(OpMaNMU; pa3BUTHE YMEHUU KPUTUYECKOTO
aHaJIM3a MoJiydaeMoil HHpopMaIuu;

10) oBnameHwe yMEHHSMHU pPa0dOTaTh B TPYIIE C BHIMOJHCHHEM Pa3IUYHBIX
COLIMAJIbHBIX pOJIEH, IUIAHUPOBATH pPaOOTy TIpyNIbl, PaLUOHAIBHO PaCHpPENENATh
JESTENIbHOCTh B HECTAHJIAPTHBIX CUTYalLlUsX, aJ€KBaTHO OIIEHMBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB TPYIIIBI B pELIEHUE PACCMATPUBAEMOM ITPOOIEMBI;

11) oBnagenne (cHOPMHPOBAHHOCTH TPEACTABICHUN) IpaBHIAMU  3aIUCH
¢usnyeckux Gopmyn penbedHO-TOUEUHOM cHucTeMbl o0o3HaueHuil Jl.bpaiins (s
CJICTIBIX U CIA0OBHUIALIUX O0YUAIOIINUXCS).

Ilpogpeccuonanvnaa nanpasenennocms yuebnoii Oucuyunaunvt «@Duzukay
OpeanojiaraeT  LEJNEHANpaBICHHOE  NPUMEHEHWE  IEJAaroruueckux  CpeiCTB,
o0OecreunBalOIUX HE TOJBKO (OPMHUPOBAHME Y OOyyaroUMxcs 3HAaHUM, YMEHU,
HaBBIKOB 10 Y4€OHOM TUCIUIUIMHE, HO M pa3BUTHE MHTEpeca K JaHHOM npodeccun miu
CHELMAIbHOCTH, LIEHHOCTHOE OTHOIIEHUE, NPO(EeCCHOHATIBHBIX KAyeCTB JIMYHOCTH
OyIyIIEeTo CIeuaancTa.

1.4 KosimyecTBO 4aCcOB HA OCBOEHME NIPOrPAMMBI y4eOH O TN CUMILINHBI:
MakcumanbHOU yueOHOM Harpy3ku o0yuatromierocst 95 4acos, B TOM 4HCIIE:
00s13aTeIbHOM ayTUTOPHOM yueOHOU Harpy3ku oOydaronierocst 95 yacos.



2 CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCHHAIIIIMHBI
2.1 O6beM yueOHOH JUCHUTIUHBI M BUAbI YUeOHOH padoThI

Bun yueoHoii padoTsi
(B T.4. NpodecCHOHATHLHO-OPHEHTHPOBAHHOE CO/IepKaHe)

0O0neM yacosB

MakcumanbHas yyeOHas HArpy3Ka (Bcero mo mporpamMme JUCHUNIMHBI)

95

Oos3aTesibHAA ayTUTOPHas yueOHasi HArpy3Ka (Bcero)

95

B TOM YHCJIC:

JICKIIUH, YPOKU

U3 HUX NPOpeccuoHanbHO-0PUEHMUPOBAHHOE COOEPIHCAHUE

MPAKTUYCCKUC 3aHATUA

nabopaToOpHBIE 3aHATHS

U3 HUX NPOPeccuoHaIbHO-OPUEHMUPOBAHHOE COOEPICAHUE

[IpomexyTounas aTrectarys B popme: quddepeHIInpOBaHHBIN 3a4eT

SNBSS




2.2 TemaTuyeckuii IUIaH U cogep:kanue yueoHoii nucuumiannbl OJ1.06 Puszuka

Koani
Conep:kanue y4eOHOIro MaTepuasia, J1ad0paTopHble U MPAKTUYECKHUE KOMIIeTeHLIM i,
HanMeHOBAHMe 3aHATHS, CAMOCTOSITeIbHAsA padoTa o0y4yarouerocs, KypcoBas pa6ora OGnem YpoBens ¢popmMupoBanuio
(mpoekT) (ecim MpeyCMOTPEHBI ), HHbIE BU/IbI Y4e0HO#i padoThl B KOTOPBIX
pa3iesioB U TeM 4acoB OCBOCHMS
COOTBETCTBHU € Y4eOHBIM IJIAHOM CIoco0CTBYET
(B T.4. npodeccuoHAIBLHO-OPUEHTHPOBAHHOE COJlePKaAHUe) 3JIeMEHT
NPOrpaMMbI
IlepBblii cemecTp
Brenenne ®uznka Meroasl HaydHoro no3HaHus. IIpodeccHOHAILHO-OPHMEHTHPOBAHHOE 2 1
cojep:kaHue. 3HaucHWEe poiu (u3MKM B OAaHKOBCKON W ¢uHAHCOBOH cdepe.
MonenupoBaHue GUHAHCOBBIX PHIHKOB.
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COIEPIKAHHE 22 JlnyHOCTHBIE,
Pa3nen 1. Mexanuka METalpPEeAMETHBIE U
Tema 1.1. OcnoBbl | Conep:kaHue y4eOHOro MaTepuaia 6 IIPEMETHBIE
KMHEMATHKHU MexaHuveckoe  JIBIKCHHE.  XApPaKTePUCTHKH  MEXaHHYECKOTO  JIBMYKCHUS: 2 1 KOMTICTCHIIHH B
IepeMelIeHNe, IIyTh, CKOPOCTb. COOTBETCTBUH C
PaBHOMepHOE mnpsMonuHelHoe aBHKeHHe. OTHOCUTEIBHOCTh MEXaHHMUYECKOTO ®I'OC cpennero
JIBYDKEHUSL. o011ero
Yckopenue. PapBHoniepeMeHHOE MPSAMOJIMHENHOE IBUKEHHE. oOpa3oBaHwsl,
CBobosaHoe nasieHue Tes. PaBHoMepHOE IBUKEHUE 110 OKPYKHOCTH. YTBEPKJIEHHOTO
IIpakTuyeckoe 3ansitue Nel Pemenwe 3amad mo Teme «PaBHOMepHOE W 2 2 MIPUKa30M
PaBHOYCKOPEHHOE JIBUYKEHHUE. MunucrepcTBa
IIpakTnyeckoe 3ansaTue Ne2 Pemenue 3aa1a4 no reme «PaBHOMEpHOE TBUKEHUE 2 12252 EO;Z;T’TI =
7O ORPyRHOPTD. 17.05.2012 Ne 413
Tema 1.2. OcnoBbl | Conep:kaHue y4eOHOro MaTepuasia 8
AUHAMHKH OcHoBHast 3amava AuHaMuKH. BzaumopeiictBue ten. Cuna. IlepBwiif 3akoH 2 1

Herotona. Bropoit 3aKOH Herotona. Tperuit 3aKOH Herotona.
IIpodreccnonanbHO-0pHMEHTHPOBAHHOE co/iep:kaHMe. /[MHaMuKa ¢ TOUKHU 3peHus
pa3pabOTKH aIrOPUTMOB (DMHAHCOBBIX PHIHKOB




Cunel B IIprupoac. 3aKoH BCCMUPHOT'O TATOTCHUA. Cuita TSOKECTH W CHIla
BCCMHUPHOI'O TATOTCHUA.

IIpakTuyeckoe 3ansitue Ne3 Pemenue 3a1a4 no teme «3akonsl HeroToHa 2
Pemenue 3aga4 ¢ npogeccuoHAIbHONH HANIPABJIEHHOCTHIO 2
JlaGopatopuass padora Nel '"M3yueHwe 0COOCGHHOCTEH CHJIBI  TpPEHHS
(ckombxeHwMs)"
Tema 1.3. 3akonnl | Conep:xkanne yueOHOro Marepuajia 8
cOXpaHeHMs B HNMmynbce Tena. 3aKOH COXpaHEeHUsI UMITYJIbca. PeakTUBHOE IBUKEHHE. 2
MexXaHHKe Mexanuueckass pabota cwibl. MomHocTe. OHeprus. Kunernueckas sHeprus. 2
[ToreHunanbHas SHEprus. 3aKOH COXPaHEHUS] MEXaHUYECKOM 3HEPTUH.
IIpakTuyeckoe 3ansitue Ne4 Pemenue 3agady 1no teme «3aKOH COXpaHEHUs 2
HUMITYJIbCA»
IIpakTuyeckoe 3ansitme NeS Pemenue 3amay nmo teme «3aKOHBI COXPAHEHHUS 2
SHEPTUn»
Paznen 2. MoJjiekyasipHasi pu3uKa 1 TEPMOAUHAMHUKA 18
Tema 2.1. Ocnosbl | Conep:kanue yuedOHOro MaTepuasia 4
MOJIEKYJISIPHO- OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKON Teopuu. Paszmepsl m macca 2 JlnuHOCTHBIE,
KHHETHYECKOM MOJIEKYT ©  aromMoB. bpoyHoBckoe aBuxenue. Juddysus. Crpoenue METaNpPEeIMETHBIE U
TEOpHH. ra3o00pa3HbIX, KUIKAX M TBEpIAbIX Ted. CKOPOCTH ABMXKEHUS MOJEKYT U UX peIMETHBIE
U3MEpEHUe. KOMITETCHIINH B
WNneansHelii  ra3. JlaBnmenue raza. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO- COOTBETCTBUH C
KMHETUYECKOW TEOpUHU. ®I'OC cpeanero
YpaBHEHHE COCTOSIHMS HACAIBHOTO Tra3a. I'azoBbie 3akoHbI. IIpodeccuonanbHo- o01iero
OPHEHTHPOBAaHHOe _cojep:kaHue. l3ydyeHue (PU3MKO-XUMUYECKUX CBOMCTB o0pa3zoBaHus,
JIEHEXKHBIX KYITIOP. YTBEP>KIEHHOTO
IIpakTnyeckoe 3ansitue Ne6 PerreHue 3amad mo TeMe «YpaBHEHUE COCTOSIHUS 2 MPUKA30M
UJeanbHOro rasa. ['a3oBbie 3aKOHbBI» MunucrepcTBa
Tema 2.2. OcnoBbl | Coaepkanue yueOHOIro MaTepuaJa 6 oOpaszoBaHus U
TEPMOAUHAMUKH BHyTtpenHss sHeprus uaeanbHoro rasa. Pabora u temiora kak (opMbl epeaadn 2 Hayku PD ot
sHepruu. YpaBHeHHUE TEMIOBOro Oananca. AnuabaTHbIH mpolecc. 17.05.2012 Ne 413
ITepBoe Hauano TepmoarHaMHUKU. BTOpoe Havano TepMOIUHAMHUKHY.
Tennossie nurarenu. [Ipunuun aeiictBust termwtoBoil Mamuuel. KIIJ[ TemmoBoro 2

JIBUTATES. Oxpana MIPUPO/IBI. IIpodeccuoHAILHO-OPHEHTHPOBAHHOE
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CoACPKAHUC. I/IsyquI/Ie OKOJOI'M4€CKHUX OCHOB IIPOU3BOACTBA I'OCYJApPCTBECHHBIX
JCHCKHBIX 3HAKOB.

IIpakTuyeckoe 3ansatue Ne7 Pemenue 3amay mo teme  «llepBelii 3aKoH
TepMonuHamMuKu.  IIpuMeHeHne — mepBoro  3akoHa — TEPMOJMHAMHUKM K
M30MpOoLIECCam».

Tema 2.3.

ArperatHbie
COCTOSIHMA
BelllecTBa.
da3oBble
nepexo/bl

Conep:xanue y4eOHOro MaTrepuasia

Hcnapenne u koHmeHcanus. HachlmeHHBIH Tap U €ro CBOMCTBa. AOCOJIIOTHAs H
OTHOCHUTEJIbHAS BJIXKHOCTh BO3Ayxa. Touka pocel. Kumenwe. 3aBHCHUMOCTH
TEeMIEpaTypbl KUMEeHHsI OT naBieHus. [leperpeTviii map u ero MCMoJb30BaHUE B
TEXHHUKE.

Pemenne 3aga4 ¢ npogeccMoHAIBbHON HANPABJICHHOCTHIO

Jladoparopnoe 3ausitue Ne2 «/3MepeHne OTHOCUTEIHHOM BIAXKHOCTH BO3IyXa»
IIpodeccoHAILHO-OPMEHTUPOBAHHOE _cojaep:xkaHue. VccnemoBanue BIUSHUS
BJIAJKHOCTH BO3]lyXa Ha IPOU3BOJICTBO U XPAHEHUE JACHEKHBIX KYITIOP.

2,3

Conep:xanue y4eOHOro Marepuasia

XapakTepuCTUKa JKUJKOTO  COCTOSIHUS  BemlecTBa. [lOBEpXHOCTHBIA  CIOU
JKuakocTu. KanunisipHsie siBIEHUS.

XapakTepucTruKa TBEPAOTo COCTOsIHUS BemecTBa Kpucrammmyeckue u amopHbie
tena. CBOMCTBA TBEPJIBIX TEI.

IpakTnyeckoe 3ansitue Ne8 Pemienne 3a1a4 no reme «BiaaxHOCTb BO3AYyXay.

Paznen 3. DiekTpoagunamMuka

Tema 3.1.
DJIEKTpHYECKOe
noJie

Conep:xanue yueOHOro MmarepuaJia

DneKTpuueckue 3apsiibl. 3aKOH COXPAaHEHMsI AJIEKTPUYECKOro 3apsiaa. 3aKOH
Kyiona.

Onextpuueckoe 1mone. HampspkeHHOCTs  anekTpuuyeckoro mnosd.  [IpuHnmn
CYNEPHO3UIIMU TTOJIEN.

N|©OIOIN

PabGota cunm anextpocratuyeckoro moiis. [lorennuan. Pa3HOCTh MOTEHIIHMAOB.
OKBUMOTEHIUATBHBIE TOBEPXHOCTH. CBsI3b MEKY HAMPSXKEHHOCTHIO U Pa3HOCTHIO
MOTEHITHAIIOB  DJIEKTPUUYECKOTO Mo, [IpOBOJHUKH B DJIEKTPHUYECKOM IIOJIE.
Huonexktpuku B 3iekTpuyeckoM  none.  [lomsipuzanus — TUAIIEKTPUKOB.
IIpodeccrnoHa/ILHO-OPHMEHTHPOBAHHOE co/lepkaHue. V3yueHne OCHOB TEXHUKHU
0€30MaCHOCTH MTPU PabOTE C AIEKTPHUUECKUMH MTPHOOpamMH U 0PUCHON TEXHUKOM.

IIpakTyeckoe 3ansaTue Ne9 Pemenue 3anay no reme «NEKTPUUECKOE I10JIEN

JIN4UHOCTHEIE,
MeTarpeaMETHBIE U
peIMETHBIE
KOMIIETCHIINH B
COOTBETCTBUU C
®I'OC cpeanero
ob1ero
oOpa3oBaHwsl,
YTBEPKACHHOTO
MIPUKA30M
MuHuncrepcTa
oOpa3zoBaHus U
Hayku PO ot
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IpakTnyeckoe 3ansitue Nel( Pemenue 3agad 1o teMe «JIEKTPUUECKOE MOJIE»

Kongencaropsl. CoequHeHe KOHEHCATOPOB B OaTapero. JHEprus 3apsSyKeHHOTO
KOHJIEHCATOpa. DHEPrus 3JIEKTPUUYECKOIO MOJIS.

Apyrue ¢opmbl KOHTpoJs (cpeaHMid Oajl MO TeKYHIMM OIleHKaM
YCIIeBA€MOCTH)

Bropoii cemecTp

IIpodeccuonanbuo-

OPHEHTHPOBAHHOE COJep:KaAHHE

Tema 3.2. 3aK0HBI
IMOCTOSTHHOI'O
TOKA

Conep:xxanue y4eOHOro MaTrepuasia

VYcnoBusi, HEOOXOAUMBIE Ui BO3HHKHOBEHHUS U TOJJICP)KAHUS SJIEKTPUUECKOTO
Toka. Cuila TOKa U INIOTHOCTh TOKAa. 3akoH OMa i yyacTKa LIeNU. 3aBUCUMOCTb
AJIEKTPUYECKOTO COMPOTHBIICHHUS OT MaTepHaia, [UIMHBI U IJIOMIAAN TTOTIEPEYHOTO
CCUCHUA IIPOBOAHHKA. 3aBHCHUMOCTh COITPOTUBJICHUA ITPOBOAHUKOB oT
TEMIIEPaTypBhI.

OC ucrounuka. 3akoH Oma i nosHoi nenu. CoeIuHEHUE MPOBOJHUKOB.
CoenmHeHNE UCTOUHUKOB 3JIEKTPUUECKOI SHEpruM B 6aTapero.

TemioBoe aeilicTBUe 3yieKTpudeckoro Toka. 3akoH Jlxoyns-Jlenna. PabGora u
MOIITHOCTb 3JIEKTPHUUYECKOr0 TOKA.

Pemenue 3ana4 ¢ npogeccHOHAIBHON HANIPABJIEHHOCTBLIO

JlabopaTopHoe 3ansTHe Ne3 «lI3ydueHune 3aKOHOB TIOCIEIOBATENHHOTO U
NapajuIeIbHOTO COEIMHEHNS TPOBOAHUKOBY
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE _cofiep:kaHme. lccienoBaHue HOBBIX
TEXHOJIOTUI ¥ TpUOOPOB, MPUMEHAEMBIX JUIsl pa00Thl OAaHKOBCKOTO pabOTHHKA.

2,3

Jladoparopnoe 3ansatue Ned «3mepenne DJIC 1 BHYTPEHHETO COMPOTHBICHUS
HCTOYHUKA»

2,3

Tema 3.3.
DJIEKTPHUYECKU I
TOK B Pa3JIMYHBIX
cpeaax

Conep:xxanue yueOHOro MmaTepuaJia

ONEeKTpUYECKUH TOK B MeTalyiax. OJIEKTPUYECKHMHI TOK B  JJIEKTPOJIUTAX.
Onektponu3. 3akoHbl @apanes. I[lpumeHenue dyekTponn3a B  TEXHUKE.
DNEeKTpUYECKHI TOK B ra3zax M Bakyyme. MoHwuzamus raza. Buasl ra3oBbix
pa3psnoB. IlonsaTue o mnazme. CBOMCTBA M TPUMEHEHUE MIEKTPOHHBIX ITyYKOB.
DNeKTpUYeCKruii TOK B  modynpoBoAHWKax. (CoOCTBEHHas MPOBOJAUMOCTD
MOJIYIPOBOIHUKOB. [107yIIpoBOJHUKOBBIE TPHUOOPHI.

Tema 3.4.

Conep:xxanue y4eOHOro MaTepuaJia

17.05.2012 Ne 413

JIM4UHOCTHEIE,
MeTaIpeaAMETHBIC 1
pEeIMETHBIC
KOMIICTCHIIMH B
COOTBETCTBHUU C
®I'OC cpeanero
ob1mero
o0pa3zoBaHus,
YTBEPKIACHHOTO
MIPUKA30M
MunucTepcTBa
o0pa3oBaHUs U
Hayku PO ot
17.05.2012 Ne 413
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MarbuuTHoe 1moJie

BekTop WHAYKIIMM MarHUTHOTO TojisA. JlelicTBME MAarHMTHOTO IO  Ha
OPSIMOJIMHEMHBIA NPOBOAHUK C TOKOM. Cuna Awmmnepa. 3akoH Awmmepa.
B3aumoneiictBue TOkoB JleiCTBHME MAarHUTHOTO MOJISI HAa JBMKYIIUKMCS 3aps.
Cuna Jlopenua. OmpejenieHUe YAETBHOTO 3apsia. YCKOPUTENH 3apsbKEHHBIX
yactull. IlpodeccnoHAJILHO-OPUMEHTHPOBAHHOE _cojepikanue. [Ipon3BoacTBo
MarHUTHOM KPacKH JIJIs IPOBEPKH IMOUTMHHOCTH JCHE)KHBIX 3HAKOB.

Tema 3.5.
JIEKTPOMATHUTH
ast MHIYKIUs

Conep:kanue yueOHOro MaTepuaJia

OnexrtpoMarautHas uaaykuus. [pasuno Jlenna. 9/IC nunaykuuu B IBUOKYIIUXCA
IPOBOAHMKAX. SIBIeHHME CaMOMHAYKUMHU. VIHIYKTUBHOCTb. DHEPrus MarHUTHOTO
TOJIA.

IIpakTuyeckoe 3ansitue Nell Pemenune 3amau «ONEKTPOMArHUTHOE MOJEY,
«INEKTPOMArHUTHASI UHTYKIIHSI

Paszngea 4. Kosie0anus u BOJHBI

10

Conep:xanue y4eOHOro MmarepuaJia

KonebarennHoe JIBIDKEHUE. I"apmonnueckue KOJIEOaHUSL. CBo0OoHbBIE
MexaHuueckue KosneOanusi. [lpeBpamieHue oSHepruM TpU  KoJeOATEITHLHOM
JIBYDKEHUH.

Tema 4.2.
Yupyrue BoJHbI

Conep:xxanue y4eOHOro MaTepuasia

[Toniepeunblie U MPOIOJIbHBIE BOIHBI. XapaKTEPUCTUKHU BOJHBI. 3BYKOBbIE BOJIHBI.

Wnrepdepentust BonH. [lonstue o audpakuum BonH. IlpodeccnoHalbHO-
OpPHEHTHPOBaHHOe _ cojep:kanme. [IpuHuun paboTsl  ynIbTPapuOIETOBOIO
JIETEKTOpA.

Tema 4.3.
DJIEKTPOMATHUTH
ble KoJ1e0aHus

Conep:xanue y4eOHOro MarepuaJia

CBoOonHbIe dneKTpoMarHuTHBIE Kojebanus. @opmyna Tomcona. IlpeBpamienue
SHEpPrun B KoJIeOaTeIbHOM KOHTYpE. I'enepatop HEe3aTyXarolnx
DIIGKTPOMATrHUTHBIX KoJieOaHWil. BBIHYXIEHHBIE JIEKTPUUYECKHE KOJIeOaHUsI.
Ilepemennbi TOK. EMKOCTHOE W HMHAYKTUBHOE COMPOTHBIIECHUS MNEPEMEHHOTO
ToKa. 3akoH OMa IS 1IeTH MePEMEHHOT0 ToKa. PaboTa U MOIITHOCTH MEPEMEHHOTO
Toka. ['enepartopel Toka. Tpanchopmaropel. Ilomydenwe, mepemada u
pacipeneneHue MeKTPOIHEPTUH.

Tema 4.4.
DJIEKTPOMATHUTH
ble BOJTHBI

Conep:xxanue y4eOHOro MaTepuaJia

DJEeKTPOMAarHUTHOE T0JIe KaK 0COOBI BUA MaTepuH. DJIEKTPOMArHUTHBIC BOJIHBL
Bubpatop ['epria. OTKpBITHIN KoseOaTenbHbII KOHTYP.

JIM4HOCTHEIE,
MeTaIpeAMETHBIE U
IPEMETHBIE
KOMIIETEHIINH B
COOTBETCTBUHU C
®I'OC cpeanero
o01iero
o0pa3zoBaHus,
YTBEP>KJIECHHOTO
IPUKA30M
MuHucrepcTBa
oOpa3zoBaHus U
Hayku PO ot
17.05.2012 Ne 413
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N3o6perenne paguo A.C. IlomoBemm. Ilonsarue o pamguocBsizu. IlpuMeHeHwme 2
AJNIEKTPOMArHUTHBIX BOJIH. IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IePKAHME.
Poub cpenctB MaccoBoit naopmariu B GopMHUPOBAHUN OAHKOBCKHX YCIIYT.
Pa3nen 5 OnTuka 8 JImuHOCTHEIE,
Tema 5.1 Conep:xaHue y4eOHOr0 MaTepuasia 2 MeTarpeaMETHBIE U
IIpupona ceera CKOpOCTh pacHpOCTPaHEHHsI CBETA. 3aKOHBI OTPAKEHUS U IPEJIOMJICHUS CBETA. 2 IIpeIMETHBIE
[Tonnoe orpaxkenue cBeta. JIuuzel. ['11a3 kak ontuyeckas cuctema. OnrTuueckue KOMIIETEHLINH B
puOOPBHIL. COOTBETCTBUU C
Tema 5.2 Conep:xanue y4eOHOro MaTrepuasia 4 ®I'OC cpeanero
BoJiHoBbIC Wntepdepenmmst csera. KorepeHTHOCTh CBETOBBIX Jydeld. HHTepdepeHmus B 2 obmiero
CBONCTBA CBeTa ToHKuX mieHkax. Konpua Hetotona. Mcnons3oBanue unTepdepeHIny B HayKe U obpa3soBaHus,
texauke. Judpakums ceera. [udpakius Ha mend B NapaUICIbHBIX JTydax. YTBEPKACHHOTO
Hudpaxuonnas pemerka. [lonsgpuzanusa nonepeunsix BosH. [lonsipusanus cBera. IIPUKA30M
JBoiitHoe nyudenpenomiuenue. [lonspouasl. Jucnepcusi cBera. Buubl cnekTpos. Munucrepcrsa
Cnextpbl  ucnyckanusi. CHeKTpbl  MOTJOMIEHUS.  YIbTpapHOJIETOBOE U oOpa3oBanus 1
uH(ppakpacHoe wuznydeHus. PentreHoBckue nyud. WX mpupomga W CBOMCTBa. Hayku PO ot
IpodeccHonaILHO-0PHEHTHPOBAHHOE cojiepiKAHME. Hcnonb30BaHue 17.05.2012 Ne 413
KBaHTOBBIX KOMIBIOTEPOB. CIIOCOOBI 3alUTHI HTHPOPMAITHH.
IIpaktuueckoe 3ansaTe Nel2 Pemenne 3amau  «lIpenomnenue  cBera. 2
JudpakmoHHas penerka»
Tema 5.3. Conep:xanue y4eOHOro MarepuaJia 2
CneunajbHas Iloctynatel  O#HIITEHHA. IIpocTpaHcTBO M BpeMs CHIEUUAIBHOW  TEOPHH 2
Teopus OTHOCUTENLHOCTH. CBSI3b MAacChl M DHEPTUU CBOOOTHON YaCTHUIIBI. DHEPTHS TTOKOS
OTHOCUTEJILHOCTH
Pa3nen 6. KBanroBas ¢pusuka 8 JlnunocTHbIE,
Tema 6.1. Conep:xxanue y4eOHOro MaTepuasia 4 METANpPEAMETHBIC U
KsanroBast KBanToBas runoresa [lnanka. Bremnnii porosnexrpuuecknii >3ppexr. DOTOHBI. 2 HPCIMETHBIC
ONTHKA Buyrpennuii gorosdexr. Tunsl porosnementos. Jlapnenue ceta. IToHATHE O KOMIICTCHIMHA B
KOPITYCKYJIPHO-BOJIHOBON pUpoIEe CcBETA. IpodeccuonannLHo- COOTBETCTBUH C
OPHEHTHPOBAHHOE _cojep:kaHue. IIpuMeHeHWe (U3MYECKMX IIPUHIMIIOB B ®I'OC cpennero
Kpunrorpaduu. obrrero
Pemenne 3a1a4 ¢ Npo)ecCHOHATLHOI HANPABJIEHHOCTHIO 2 obpasoBaHn1,
Ipakruueckoe 3amstue Nel3 Pemenue 3amau "®opmyna DHHIITERHA I YTBEPIKICHHOTO
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dotoarpdexra. DoToHbI" MIPUKA30M

Tema 6.2. ®uzuka | Conep:kaHue yueOHOro MaTepuaia 2 MumnctepeTsa
o0pa3zoBaHus U

aroma Pa3Butue B3ris0B Ha CTpoeHHUE BellecTBa. SnepHas moaenb aroma. OmnbITe . 2 mayki PO ot

Peszepdopna. Moaens atoma Boopoaa o H. bopy. I'unoresa ne bpoiins. 17.05.2012 No 413
Tema 6.3. ®usuka | Coagep:xanue yueOHOT0 MaTepuasia 2 o B
aTOMHOIO siApa EcrecTBeHHass pagMoOaKTUBHOCTh. 3aKOH paHOaKTUBHOrO pacnana. CrocoOsbl 2

HAOJIO/IEHUS U pErHCTpaliy 3apsHKeHHBIX yacTull. CTpoeHHe aTOMHOIO spa.

Jlepext Maccel, PHEprusi CBA3M M YCTOWYMBOCTb AaTOMHBIX sjep. SnepHble

peakuuu. VickyccTBeHHas paAMOAKTUBHOCTb.

Henenune tsokenelx saep. lLlemnas spepHas peakuus. Ynpasisiemas LeHas

peakuus. SnepHwlid peaktop. llonydyeHwe paaMoOakTUBHBIX H30TONOB U HUX

NpUMEHEeHHne.  buosiornyeckoe  JOEWCTBUE  PAAUMOAKTHBHBIX  HM3JyYCHUH.

DJIEMEHTApHBIE YaCTHULIBIL.
IIpome:xxyTounas arrecrauus: 1uepeHuMPOBAHHBIN 3a4eT 2
Hroro no nucumiiinHe 95
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3. YCJIOBUSI PEAJIM3ALIMU TTPOTPAMMBI  YYEBHOI
JUCHUATIIMHBI

3.1 TpeOoBaHusi K MHHMMAJBLHOMY MATEePUHAJbLHO-TEXHUYECKOMY
o0ecnev4eHNI0 y4eOHOM TMCHUIIIMHbI:

Peanuzamus mporpaMMbl TUCHUTIIMHBI TpeOyeT Hamu4us y4eOHOro KaOuHeTa
(bU3HKY TSI IPOBEICHUS 3aHATHH JICKIIMOHHOTO TUTIA, IPAKTHIECKUX 3aHATHIA, B TOM
YUCJI€ TPYIIOBBIX, WHIWBUAYAIbHBIX, IHCHMEHHBIX, YCTHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS U MTPOMEKYTOUYHOH aTTeCTAIIHH.

ObopynoBaHue:

- paboyee MeCTO mpenogaBaTes;

- CcOeUMaTu3UpoBaHHAas  MeOelb  (CTOJIbI, CTyJdbs MO  KOJUYECTBY
oOyyJaromxcs);

- IOCKa y4YeHUYeCKasl.

TexaudecKue cpeacTra o0ydeHus:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEUNHBIN IPOEKTOP, KPaH.

VYueOHO-HArISIAHEIE  TOCOOMS: IIJIaKaThI, y4eOHO-HATJIAIHbIE  TTOCOOUS,
oOecreynBaroIie  TEMaTHYCCKUE  WDIIOCTpalud 1o  pabodeil  mporpamme

JUCHUTUIMHBI, B TOM YHCIIE, BUIEO-ayMO0 MAaTepUabl, KOMIIbIOTEPHBIC TPE3CHTAIIUU.
KoMribroTep uMeeT JOCTYIl K 3JIEKTPOHHO-OMOJIMOTEYHBIM CUCTEMaM, BBIXO]] B
rmobanbHyl0  cetb  VHTepHET, OCHAlleH  JIMIICH3UOHHBIM  MPOrPaMMHBIM
o0ecreYeHNEM.

3.2. YyeOHo-MeTOoAMYeckOe W HHPOPMALMOHHOe  olecmeyeHHe
peaqu3anuu y4eOHOH TUCHMILTHHbI

OcHOBHBIE y4eOHbI€ H3TaHUSI
1. Msikumies, I'. 5. @usuka: 10 kmacc: 6a30BbIi U yrayOn€HHBIN YPOBHH :

yueOHuk / I'. 5. Msaxkumwes, b. b. byxosues, H. H. Corckuii ; nog penakuueint H. A.
[TapdentbeBoii. — 11-e uzn. — Mocksa : I[Ipocsemenne, 2024. — 432 ¢. — ISBN
978-5-09-112178-0. — TekcT : 2JI€KTpOHHBIA // DIEKTPOHHBIN pecypc LUdPOBOI
obpazoBarensHoii  cpeapl  CIIO  PROFo6OpazoBanmme : [caiit]. — URL:
https://profspo.ru/books/132340 (nata obpamenus: 29.05.2024). — Pexxum gocryrma:
s apropusup. [losnb3zoBarenei

2. Msikumies, I'. S. ®usuka: 11 kiacc: 6a30BbIi U yriyOJIEHHBINA YPOBHU :
yueOnuk / I'. . Msakumies, b. b. byxoBues, B. M. Uapyrun ; nox penakuueit H. A.
[TapdentbeBoit. — 12-e uzn. — Mocksa : IIpocsemenune, 2024. — 441 ¢. — ISBN
978-5-09-112179-7. — TexcT : 3ACKTPOHHBIN // DIEKTPOHHBIA pecypc HUBPOBO
obpazoBarensHoit  cpeasl  CIIO  PROFoGpazoBanme : [caiit]. — URL:
https://profspo.ru/books/132346 (mata obpamenuns: 29.05.2024). — Pexum nocryma:
s apropusup. [lonb3zoBarenein
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3. Pomanoga, B. B. ®uszuka. [Ipumeps! pemienns 3agad © yaeOHOe TTocoone
/ B. B. PomanoBa. — 2-¢ wu3za. — MuHck : PecmyOnuMkaHCKHII HHCTUTYT
npodeccuonansHoro oopazosanus (PUITO), 2021. — 348 c. — ISBN 978-985-7253-
60-9. — TexkcT : PAEKTPOHHBIN // DIEKTPOHHBIN pecypc U poBoit 0Opa3oBaTeILHON
cpeasr CITO PROFo6pasoBanue : [caiit]. — URL: https://profspo.ru/books/125481
(mara obpamenus: 29.05.2024). — Pexxum noctyna: Jjisi aBTOPU3HP. MOJIb30BaTENCH

JlonoiHuTE IbHBbIE Y4eOHbIe U3IAHUS

4, BacunseB, A. A. ®usuka: yuyeOHOe TMoOcoOue JI1 CPEIHEro
npodeccuoHanbHoro oopazoanusi / A. A. Bacunwes, B. E. ®enopos, JI. JI. Xpamos.
— 2-¢ u3A., ucnp. u gon. — Mocksa: M3garensctBo FOpaiit, 2020. — 211 ¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-05702-. 2020 HOpaiit-
https://urait.ru/book/

5. Mycun, 1O. P. ®usuka: konebaHus, ONTHKA, KBAaHTOBas (U3MKA:
ydueOHoe nmocobue 11 cpeaHero npodeccruonaibHoro odopazopanus / 0. P. Mycum.
— 2-¢ u3na., ucnp. u gon. — Mocksa: UznatensctBo FOpaiit, 2020. — 329 ¢. —
(ITpodeccnonansHoe obOpazoBanue). — ISBN 978-5-534-03540-7. — TekcrT:
anektpoHHbii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

6. Mycun, FO. P. ®usnka: mMexaHHWKa CIUIOLMIHBIX CPEI, MOJEKYJsApHas
¢u3nKa U TEPMOJMHAMHUKA: Yy4eOHOE MOCOOHe ISl CPeAHEro MpoghecCUuOHAIBHOIO
obpazoBanus / FO. P. Mycun. — 2-e mu3a., ucnp. u gon. — Mocksa: M3narenbcTBo
Opaiit, 2020. — 163 c. — (IIpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-
03000-6. — Tekcr: onextponsusid // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/

HNurepHer-pecypcebl
/. DOnexkTpoHHbIi  pecypc  uudpoBoit  oOpazoBatenbHoll  cpeasl  CIIO

PROFo0pa3zoBanue;

8. www.fcior.edu.ru (denepanbHblii IIEHTp HHPOPMAIMOHHO-00Pa30BaTEIbHBIX

pecypcoB)

9. www.dic.academic.ru (Axkanemuk. CIIoBapy 1 SHITUKJIOTICIHHN)

10. www.booksgid.com (3iexkTponHas OHOIMOTEKA)

11. www.globalteka.ru (I'mo6anbHaas OubOIMOTEKA DIEKTPOHHBIX PECYPCOB)

12. www.window.edu.ru (EauHoe 0KHO JocTyIIa K 00pa30BaTeIbHLIM PECYPCAM)

13. www.st-books.ru (JIyumast yueOHas aureparypa)

14. www.scool.edu.ru (Poccuiickuii 00pa3oBaTeabHbIN TOPTaI)

15. www.ru/book (Dnekrpornas 6ubIMOoTEYHAS CUCTEMA)

16. www.alleng.ru/edu/phys.htm (O6pa3zoBarensuble pecypcsl MaTepHeTa - Pusuka)

17. www.school-collection.edu.ru (Equnas komiekius mudpoBbIX 00pa30BaTEIbHBIX
€CYpPCOB

18. 24 https//fiz.1september.ru (Yuebuno-MeToAMUeCKas razera «Pusukay)

19. www.n-t.ru/nl/fz (HoGeneBckue aypeatst 110 pu3nke)

20. www.nuclphys.sinp.msu.ru (Slnepnas dbusuka B MarepHere)
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https://urait.ru/
https://urait.ru/bcode/
http://www.fcior.edu.ru/
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http://www.globalteka.ru/
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http://www.alleng.ru/edu/phys.htm
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21. www.college.ru/fizika (ITonroroska k EI'D)
22. www.kvant.mccme.ru OKyprain «KBant»)
23. www.yos.ru/natural-sciences/html OKypuan «I1yTs B HAayKy»)

MeToanuyeckue ykazaHus sl 00y4aromuXxcsi o 0CBOEHHU IO JUCITANIJIMHBI
24. Mertoauueckue yKazaHus Ui 00YYaroIIMXCS MO BBITIOJHEHHUIO MPAKTHYCCKUX

pabor.
25. Metonuyeckue ykazaHus JUIsi 00ydaroluXcsl MO BBITOJHEHHUIO JTaOOPaTOPHBIX

pabort
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4. KOHTPOJIb M OHEHKA PE3YJIIbTATOB OCBOEHUA

JTYYEBHON UCHUATIIMHBI
4.1.

(I)Oprl N METOAbI KOHTPOJISI 1 ONCHKH PE3YyJabTAaTOB oﬁyqunﬂ

Pe3yabTarnl 00yuyeHust

DopMbI U METOBI
KOHTPOJIA U OLIEHKH
pe3yJbTaToB
o0y4eHUs

JIUYHOCMHbLE:

- YYBCTBO T'OPAOCTH W YBAXKE€HUS K HCTOPUU U JOCTHXKCHHSIM
OTEYECTBCHHOHN (pu3muecKol HayKu; (U3NUECKH IPAMOTHOE MOBEICHHE B
poeCCUOHAIBHON IEATEILHOCTH U OBITY NMPU 0OpaIllEeHUH ¢ IprudopamMu
U yCTPOMCTBAMU;

- TOTOBHOCTh K THPOAODKEHHIO OOpa3oBaHUS U TOBBIIICHUS
KBaTM(pHUKAIMA B H30paHHON MpPO(ECCHOHATLHONW NEATENFHOCTH U
00BEKTUBHOE OCO3HAHHE POITU (PUZNYECKUX KOMIIETEHIHI B 3TOM;

- YMEHHUE HCIOIb30BaTh JIOCTIKEHHSI COBPEMEHHOH (pu3mueckoin
HAayKl H (U3UYECKHX TEXHOJOTMMA JUIs TOBBILIEHUS COOCTBEHHOIO
UHTEJJIEKTYaJIbHOTO  pa3BUTHS B  BbIOpaHHON IpodeccruoHalIbHOMI
NESITENIbHOCTH;

- YMEHHE CaMOCTOSITENIbHO JOOBIBaTh HOBBIE 1JIs ce0s (huzndeckue
3HAHUS, UCTIONB3YS JJISl 9TOTO AOCTYIHbIE HICTOYHUKU UH(DOPMAIIHH;

- YMEHME BBICTPAUBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOLICHUS B
KOMaH/Ie 10 peuIeHHI0 O0IIUX 3a1a4;

- YMEHHME YyOpaBIsATh CBOEH I103HABATEIIBHON JESTEIbHOCTHIO,
IPOBOJIUTH CaMOOLIEHKY YpPOBHS COOCTBEHHOTO WHTEIUIEKTYalbHOTO
pa3BUTHS,

MemanpeomemHoie:

- HCIOJIb30BAHME  pPa3JM4YHBIX  BHUJOB  II03HABATEIbHOU
NESTeIbHOCTH JUIsl peleHns] PU3NYECKUX 3a]a4, IPUMEHEHHE OCHOBHBIX
METO/OB MT03HaHMs (HAOII0ACHNUS, ONMCAHUS, U3MEPEHUS, SKCIIEPUMEHTA)
JUISL U3YYEeHMSI pa3JIMYHBIX CTOPOH OKPYXKAIOUIeH eHCTBUTEILHOCTH;

- HCIIOJIb30BAHUE OCHOBHBIX HHTEJUIEKTYaJIbHBIX OIEpauil:
MIOCTAaHOBKM 3a/lauM, (pOpMyIHpOBaHMS TUIOTE3bl, aHAIU3a U CHHTE3a,
CpaBHEHMsI, OO0OOILIEHMs, CUCTEeMAaTU3allul, BBIABICHUS TPUUYUHHO-
CIIEJICTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, (P OPMYJIUPOBAHMSI BBIBOJOB JUJIS
U3YYEHHUs] pPa3UYHbIX CTOPOH (U3MYECKHX OOBEKTOB, SBICHUNA WU
MIPOLIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOAMMOCTb CTaJKHUBATHCA B
npodeccuoHanbHOU cdepe;

- yYMEHHE TEeHepHpOBaTh
HEOO0XOAUMBIE JJIS UX pealln3alluy;

- YMEHHUE HUCIOJIb30BaTh pa3jMyYHble MCTOYHUKH JJISl MOJIyYeHUs
¢uznveckoil uH(popMaIK, OLIEHUBATDH €€ JOCTOBEPHOCTH;

- yYMEHHE aHaJIM3upoBaTh U TMPEACTaBIATh HH(OpPMALMIO B
Pa3IMYHBIX BUJIAX;

- yMeHue NyOJMYHO NPEACTAaBISATH PEe3yNbTaThl COOCTBEHHOIO
UCCIIEIOBaHMs, BECTH AMCKYCCUHM, IOCTYIHO M TapMOHHUYHO cOYeTas
coJiep;kaHue 1 popmbl IpeIcTaBIsieMOl HHGOpMaIUY;

npeomemmbule:

1) chopmMupoBaHHOCTH MPECTABICHUN O POJIH B MeCTE (PU3UKHU 1
aCTPOHOMHHM B COBPEMEHHOM  HAy4yHOM  KapTMHE  MuUpa, O
crucreMoobpasyromeil ponn (QU3NKK B Pa3sBUTHHM €CTECTBEHHBIX Hayk,

UJIEW W ONpEAeNATh CPEJCTBa,

Texymui KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTANBHEI);

- TECTUPOBAHHE;

- BBITIOJIHEHUE
NUCbMEHHOU paboTHI;
- BBITIOJIHEHUE
NPaKTUYECKON PabOTHI
(MHOUBUAYaTbHAS
dbopma paboThI)

- BBITIOJTHEHUE
nabopaTopHOH pabOTHI
(bponTanbHas Gpopma
paboThI)

[Ipomexyrounas
arrectanus B 1
cemecTtpe B popMme
npyrue Gopmbl
KOHTPOJIS (CpeaHui
6aJu1 O TEKYLIUM
OLIEHKaM
yCIIEBAEMOCTH),

BO 2 ceMecTpe — B
dopme
nuddepeHITPOBaHHBIM
3a4er.

Merton npoBeneHus
IIPOMEXKYTOYHON
aTTecTaluu -
BBITIOJTHEHUE
KOMILJIEKCHOT'O 33/1aHHS
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TEXHUKH M COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJA€ POCCUUCKUX U
3apy0eKHBIX  yUYCHBIX-PU3UKOB B pPa3BUTHEC HAYKH; [OHUMaHUE
(hbU3UYECKOH CYIIHOCTH HAOIIOAACMBIX SIBJICHUH MHKPOMHPA, MAaKpOMHUPA
W Meramupa; I[OHUMaHH€ pOJIM AaCTPOHOMHUM B IPAKTUUYECKOU
JIEATEIIbHOCTH YEJIOBEKA U JajJIbHEUIIIEeM HAay4YHO-TEXHUYECKOM Pa3BUTHH,
ponu  ¢usuku B (GOPMHPOBAHMU Kpyrosopa u (YHKIHOHAIHHON
rpaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS TPAKTUYECKHUX 3a/1aY;

2) cpOpPMUPOBAaHHOCTH YMEHHMH paclo3HaBaTh (QHU3MYCCKUC
sIBIICHUS (TIPOLIECChl) M OOBSICHATh MX HAa OCHOBE M3YUYCHHBIX 3aKOHOB:
paBHOMEpPHOE U  PAaBHOYCKOPEHHOE  MPSAMOJUHEHHOE  JBUXKEHHUE,
CBOOOJHOE TIaJeHWE TeJ, JBWIKEHHWE 110 OKPY)XHOCTH, HHEPIIHS,
B3aMMOJICHCTBUE TeJI, KoJebaTeabHOe IBIIKEHHE, PE30HAHC, BOJIHOBOE
nBwkenue; nuddys3us, OpOyHOBCKOE TBIIKEHUE, CTPOCHHUE KUIKOCTEH U
TBEpAbIX TEJl, U3MEHEHUE oObeMa TeJll MPU HarpeBaHUU (OXJIAXKIACHUN),
TEIUIOBOE  pPAaBHOBECHE,  HCIApEHHWE,  KOHJEHCalus, IUIaBJICHUE,
KpUCTAJUTM3allUsl, KWIIEHUE, BJIIAXKHOCTh BO3/AyXa, CBSI3b CpeaHeH
KHMHETUYECKOW PHEPrHH TEIIOBOTO IBUKEHHSI MOJEKYN C aOCOJIOTHOM
TEMIIEpaTypoi, TOBBIIMICHHE [AaBJICHUS Ta3a MpPU €ro HarpeBaHUH B
3aKpBITOM COCYyZle, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHUSI ra3a B
M30IIPOIIeccax; IEKTPHU3AIUs TeJl, B3aUMOJCHCTBUE 3apsJI0B, HArPpeBaHUE
MPOBOJHUKA C TOKOM, B3aWMOJICUCTBHME MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHJYKIMSA, JEWCTBHE MAarHUTHOTO IIOJs HA MPOBOJHUK C TOKOM H
OBUOKYIIMICS — 3apsifi, OSJIEKTPOMarHUTHBbIE KojeOaHus U BOJIHBI,
MPSIMOJIMHETHOE  PACIPOCTPAHEHUE CBETA, OTPAKECHHUE, MPEITOMIICHHE,
uHTepdepeHius, TudpaKius U TMONSIpU3aLUs CBETa, AUCIEPCUSI CBETA;
dbotosnekTpuuecknii  3PGEKT, CBETOBOE JIaBJIICHHE, BO3HUKHOBEHHE
JIMHEWYATOro CIEKTpa aToMa BOJOPOJAA, €CTECTBEHHAs U MCKYCCTBEHHas
PaMOaKTUBHOCTH;

3) BiaJieHHE OCHOBOIMOJATAIONIMMHU (PU3MYECKUMHU TOHATHSIMHA U
BEJIMYMHAMU, XapPAKTEPU3YIONUMHU (PU3MUECKHUE TTPOLIECCHI(CBA3aHHBIMU C
MEXaHUYECKUM JIBMKEHHUEM, B3aUMOJICUCTBUEM TeJ, MEXaHUYECKUMU
KOJICOAHUSIMU M BOJTHAMH; aTOMHO-MOJIEKYJISIPHBIM CTPOECHHUEM BEIIECTBA,
TEIUIOBBIMU  MPOLECCAMU; JJIEKTPUUYECKUM M MAarHUTHBIM TOJISIMH,
AIEKTPUYECKUM TOKOM, DJIEKTPOMATHUTHBIMHU KOJICOAHUSMH W BOJIHAMH,
ONTUYECKUMU SIBIICHUSIMH; KBAHTOBBIMU SIBJIEHUSIMU, CTPOEHUEM aToMa U
aTOMHOTO $7pa, PaJMOAaKTUBHOCTHIO); BJaJICHHE OCHOBOMOJATAIOIINMU
ACTPOHOMUYECKUMH TOHSATHUSMH, TTO3BOJISIIOIIMMHU  XapaKTEPU30BaTh
MpOLIeCChl, MPOUCXONAIME Ha 3B€3/1aX, B 3BE3JHBIX CHCTEMax, B
MEXTIAKTHYECKOMN Ccpefie; NBIKCHHE HEOSCHBIX TEJ, YBOJIIOIIUIO 3BE3]T U
BcenenHnoi;

4) BiajgeHHe 3aKOHOMEPHOCTSIMH, 3aKOHAMH W TCOPHSIMH (3aKOH
BcemupHoro tsarorenus, I, II u III 3axonsr HeroToHA, 3aKOH coXpaHEeHUs
MEXaHWYECKOW DHEPIHH, 3aKOH COXPAaHCHHUS HWMITYJIbCa, MPUHIUI
CYNEPIO3UIIMN CUJI, IPUHLHUII PABHOMPABHOCTU WHEPIHAIBHBIX CHUCTEM
OTCUETa; MOJEKYJSIPHO-KMHETHYECKYI0 TEOPUIO CTPOEHHUS BEIeCTBa,
ra3oBbl€ 3aKOHBI, MEPBbI 3aKOH TEPMOAMHAMHUKH; 3aKOH COXPAHEHUS
AJIEKTPUIECKOTO 3apsiaa, 3akoH Kymona, 3akon OMa i y4acTka I[elu,
3akoH Oma [l MOJTHOM 3JeKTpUYECKOM 1enu, 3akoH Jxoyns - Jlenua,
3aKOH 3JIEKTPOMArHUTHOW MHAYKIWH, 3aKOH COXPAHEHUS SHEPTUH, 3aKOH
MPSIMOJIMHEHOTO PAacHpOCTPAHEHUSI CBETA, 3aKOH OTPAKEHHUS CBETa,
3aKOH TIPEJIOMJIEHUS CBETA; 3aKOH COXPAHECHHMS DSHEPIrHM, 3aKOH
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COXPAaHEHHs MMIIYJIbCA, 3aKOH COXPAHEHMs DIIEKTPUYECKOrO 3apsija,
3aKOH COXpaHEHMsI MaccoBOIO uucia, IMOcTyilarel bopa, 3akoH
pPaZMOAaKTUBHOTO pacraja); YBEPEHHOE HCIOJIb30BAHUE 3aKOHOB U
3aKOHOMEPHOCTEH NPy aHaIHu3e (PU3NMUECKUX SBICHUHN U IPOIIECCOB;

5) yMeHHe YYUTHIBaTh TPAHUIBI MPUMEHEHUS HW3yYCHHBIX
¢bu3nveckux MojeJei: MaTepualbHas TOYKa, HHEPIHaIbHAICUCTEMa
OTCYETAa, UJCANIBHBIN T'a3; MOACIIN CTPOEHUS I'a30B, KUAKOCTEH U TBEPABIX
TEJ1, TOYCUHBIN MIEKTPUYECKUH 3apsi,

AJlepHas MOJIENb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO siipa IpH
penieHny (GU3HYECKUX 3a/1a4;

6) BiaJeHHE OCHOBHBIMH METOJAMH HAY4YHOTO IIO3HAHM,
UCTOJb3yEeMBbIMU B (PU3UKE: IPOBOIUTH MPSAMBbIE U KOCBEHHBIE H3MEPEHUS
(Gu3M4YeCKUX BEIUYMH, BHIOMpas ONTHUMANbHBIM CHOCOO H3MEpeHHus U
UCIOJIb3YSl H3BECTHBIE METOAbl OLIEHKM IOTPELIHOCTENH H3MEpEeHHil,
IPOBOJUTH HCCIIEAOBAaHHE 3aBUCUMOCTEH (U3MYECKUX BEIMYUH C
HCIOJIb30BAHUEM  NPSMBIX  HU3MEPEHUH, OOBSCHITH  IOJY4YEHHBIE
pe3yabTaThl, UCHOIB3Yd (PU3MUECKUE TEOpUH, 3aKOHbI M IOHATHUSA, U
JenaTh BBIBOJBI, COONMIOAATh TpaBWwiIa O€30HacHOTO TpyAa TpU
IIPOBE/IEHUU MCCIIEJOBAHUM B paMKax y4eOHOIo SKCIepUMEHTa U yueOHO-
UCCIIEIOBATENbCKOM  JESTEIbHOCTH C  HCIIOJIb30BAHMEM  LIU(POBBIX
U3MEPUTENIbHBIX  YCTPOMCTB M J1aOOpaTopHOro  0OOpYAOBaHMS;
c(OPMHPOBAHHOCTh MPEJACTABICHHH O METOAAX MOJYYCHUS HAyYHBIX
aCTPOHOMUYECKUX 3HAHWM;

7) chOpMUPOBaHHOCTh YMEHUSI PellaTh PACUCTHBIC 33/1a4H C SBHO
3aJJaHHON (U3NYECKONl MOJEeNbIo, HCHOJb3yd (QU3UUECKUE 3aKOHBI U
MPUHLIMIIBI; HA OCHOBE aHallM3a YCJIOBUS 3a/ladll BBIOMPATH (PU3UUECKYIO
MOJIeNlb, BBIICTATH (PU3UUECKUE BEIMUYUHBI U (OPMYIIBl, HEOOXOIUMBIE
JUIS €€ pelIeHMs, NIPOBOJUTH pacyeTbl M OLEHMBAaThb PEAJbHOCTD
MOJTy4YEHHOT0 3HAaYeHMs (U3NYECKO BETMUYMHBI; pellaTh KaueCTBEHHbIE
3aJaud,  BBICTpaMBas  JIOTMYECKM  HEMPOTUBOPEUMBYIO  ILIETIOUKY
pacCy X JIeHUM C ONOpOMl Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznvecKue sSBICHNUS,

8) chopMHPOBAaHHOCTh YMECHHS HMPUMEHSTH MOJYYCHHBIC 3HAHUS
111 OOBSICHEHUS YCIIOBUI MPOTEKaHUS (PU3NUECKUX SBJICHUN B IPUPOAE U
JUIS TIPUHSTHUSL MPAKTUYECKUX DEIIEHUH B IMOBCEAHEBHOW >KM3HHM JUIS
oOecrniedyeHns: 6€30MacCHOCTH MPH 0OpalieHny ¢ ObITOBBIMHU NMPUOOpaMH U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAaHEHHs 370pPOBbS U COOIIONEHUS
HOPMAKOJIOTHYECKOI0 MMOBEACHUS B OKpYXKaloIlel cpene; NMOHUMaHUE
HEOO0XOAUMOCTH TMPUMEHEHHs JOCTHKEHUH (PU3MKM M TEXHOJOTHM s
PaIMOHATIBLHOTO MIPUPOAONOIB30BAHNUS;

9) chopMUpOBaHHOCTH COOCTBEHHOM MO3UIMH 10 OTHOIICHHUIO K
¢dusnueckoil nHbopMauu, NOTy4yaeMol U3 pa3HbIX UCTOYHUKOB, YMEHUN
WCIOJb30BaTh IU(PPOBBIE TEXHOJOTHU Ul MOMCKA, CTPYKTYPUPOBAHUS,
UHTEpIpeTalM M TPEACTaBICHUS Y4eOHOM M HayYHO-TIOMYJISIPHOM
uHpOpMallMY; pPa3BUTHE YMEHUN KPUTHYECKOTO aHalM3a MOJIydaeMon
uHbopMalLnu;

10) oBnanmeHue yMmMeHUSIMH pabOTaTh B TPYIIE C BBINOJHECHHEM
pPa3IMYHBIX COLMAJBHBIX poOJIeH, IUIAHUPOBAaTh padOTy TPYMIIbI,
palMOHAIBHO PACHPENEIATh AEITENBHOCTh B HECTAHAAPTHBIX CUTYALIMsIX,
aJICKBaTHO OLICHUBATh BKJIAJ KaXI0TI0 U3 YYACTHUKOB IPYIIIBEI B PEIICHUE
paccMaTpuBaeMoit MpoOIIeMBlI;
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11) oBnagenue (chopMHUPOBAHHOCTH MPEICTABICHUIN) TTpaBUIaMHU
3amucu pu3ndeckux GopmMyi peabeHO-TOUCUHOM CUCTEMBI 0003HAYCHHIA
JL.bpaitst (151 CIIeTIbIX ¥ CITA0OBUASAIIMX 00yYJarOINXCs).

4.2. ®oHJ O1IEHOYHBIX CPECTB /JIsl IPOBeeHUsI IPOMEeKYTOUHOI
arrecTanu 00y4aromuxcs Mo JMCHUIJINHE

IToka3zaTe/in U KpUTEPHH OLICHUBAHUA KOMIIETEHUMMA
[Toka3zaTenu u KpUTEPUU OLCHUBAHUS KOMIIETCHIIMNA, ONTMCAHUE IIKAJT
OLICHUBAHUS COJICPHKATCS B MPHUIIOKEHUU 1.

KOHTpOJILHI)Ie U TECTOBbIC 3aJaHUA
KOHTpOJ'IBHBIC 3alaHUA COACPIKATCA B IIPUJIOKCHUU 1.

MeTtoauyeckue MaTepHaIbI
Metoauueckue MaTepHabl, ONPEIEIIIONINE NPOLETyPbl OLICHUBAHUS 3HAHUH,
YMEHUH, XapaKTepu3yomux (GopMUpOBaHUE KOMIIETCHIINMI, COACPIKATCS B
npuioxeHuu 1.
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IIpunoxenne 1
KoHTpoJibHO-011eHOYHBIE CpeIcTBa
A5 IPOBeleHUs IPOMEKYTOYHOM aTTeCTALIMH 110 JMCIUIIIMHE
04.06 DPU3UKA

1.1. ®opma npomMekyTOUHOM aTTecTanuu: 1uddepeHnnpoBaHHbIi 3a4eT (2 cemectp).

1.2. Cucrema ouleHUBAHUSA Pe3yJIbLTATOB BbINMOJTHEHNS 32 JaHUI

OueHuBaHuEe  pe3yJbTAaTOB  BBINOJIHEHUS  3aJaHUN  MPOMEXKYTOYHOM  aTTeCTaluu
00yJaronuXxcs OCYIIECTBIISIETCS HA OCHOBE CISAYIOIIMX MPUHITUTIOB:

JIOCTOBEPHOCTH OIICHKH — OIICHHWBAETCS YPOBEHb CPOPMHUPOBAHHOCTH 3HAHUM, YMEHUH,
MPAKTHYECKOT0 OIBITa, OOMMX W NPO(ECCHOHATBHBIX KOMIICTCHIIMH, POJIEMOHCTPUPOBAHHBIX
00yJaroUMUCS B XOJC BBITIOJHEHUS 3aaHMS;

aJICKBAaTHOCTH OIICHKH — OILICHKA BBITTOJTHEHHS 3aJaHUI JTOJDKHA MPOBOAUTHCS B OTHOIICHUHU
Te€X KOMIIETECHIINI, KOTOPbIe HE0OXOAUMBI JIsl 2(P(HEKTUBHOTO BHITIOJIHEHUS 3aJaHUs;

HAJEKHOCTH OIIEHKH — CHCTEMa OIICHMBAHHUS BBINOJIHEHHSA 3aJaHUil JOJDKHA 007a1aTh
BBICOKOW CTENEHbI0 YCTOMYMBOCTH TPH HEOJHOKPATHBIX OIICHKAX YPOBHS C(HOPMUPOBAHHOCTH
3HAaHUW, YMEHUH, MPAKTHYECKOIO OIbITa, OOMMX ¥ MNpOoPEecCHOHANBHBIX KOMIETCHIIUN
00y4aromuxcs;

KOMIIIEKCHOCTH OLIEHKH — CHCTEMa OLIEHMBAHUS BBINOJHEHHS 3aJaHUI TOKHA IO3BOIATH
WHTETPATHUBHO OLIEHUBATH O0IIME U MpOodhecCuOHaTbHbIE KOMIETEHIIMN 00YyYarOIINXCsl;

OOBEKTUBHOCTH OIICHKHM — OIIEHKa BBINOJHEHUS KOHKYPCHBIX 3aJaHUN JIOJDKHA OBITh
HE3aBUCUMOM OT ocoOeHHOcTel MNpOoQEecCHOHAIbHOW OpPUEHTALMUM WIH  MPEANOYTEHUM
npernojaBaTenieil, OCyIECTBISIONINX KOHTPOJIb WIH aTTECTAIHIO.

[Ipu BBIMOTHEHWH TPOLEAYP OLCHKU 3aJaHUM HCIOIB3YIOTCA CJICAYIOIIME OCHOBHBIC
METOIBL:

METO/I pacueTa MepBUYHBIX 0AJIOB;

METO/] pacyeTa CBOJAHBIX OAJIOB;

Wcnonp3yeTcs msaTu OanbHas nIkaja Jjis OLCHUBAHUS PE3YIbTAaTOB O0YUCHHUS:

[lepeBoa naTu 0aIbHOM NIKAJBI YUeTa PE3YIHTATOB B ISTH OATBHYIO OIIEHOYHYIO IITKATY:

Onenka KosnuuyectBo 6a/1/10B, HAOpaHHBIX 32 BbINIOJTHEHHE
TEOPETHYECKOr0 ¥ MPAKTHYECKOI0 3aJaHus,
cpeaHMii 0aJ171 10 HTOraM aTTecTaluu

OreHka 5 «OTIIMYHO 4,6-5
Orenka 4 «xoporio» 3,6-4,5
Onenka 3 «yA0BIETBOPUTEIBLHOY» 3-3,5
OreHka 2 «HEYIOBICTBOPUTEIILHOY <29

1.3. KOHTPOJIbHO-01I€eHOYHbIE CPeICTBA
1.3.1 3apanmue:

3aganmue:
1.CobGecemoBanue 1o Borpocam (1 Bompoc).
2. Pemutsk 3amauy.

IIpumepHbIe BONpPOChI codece10BAHNA

1 Mexannueckoe IBIKEHUE: ONpeiesieHre, TPACKTOPHs, IPONACHHBINA MyTh, IEPEMEIICHUE,
CBA3b IIEPEMEIIECHUS C KOOpAUHATAMU TeJa.

2 PaBHOMepHOE IBHKEHHE: ONPEeIIEHNE, CKOPOCTh, IIepeMelleHre, ypaBHEHUE IBUKECHUSI.

3 I'paduk paBHOMEpHOTO ABIMKEHUS. PaccMoTpeTh Ha npuMepe:

4 PaBHOYCKOpEHHOE JABM)KEHUE: ONpeieNieHUE, YCKOPEHUE, CKOPOCTh, MIEpeMELICHNE.

5 I'padpuix cKOPOCTH IIPU PaBHOYCKOPEHHOM JIBHKCHUU.
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PaccmoTpeTs Ha mpumepe:

6 CBoOogHOE majieHue Tell. Y CKopeHue cBOOOAHOTo najeHus. Kunematuueckue ypaBHEHUS
IIpU CBOOOTHOM IaJICHUH.

7 JIBU>KeHHE TIOJT YIJIOM K TOPU30HTY.

8 PaBHOMepHOE IBUYKEHUE 110 OKPYKHOCTH.

9 Nnepnus. [1epBeriii 3akoH HeioToHa.

10 Macca. Cuna. UnepTHOCTB. BTOpO# 3akoH HhI0TOHA M €r0 0COOSHHOCTH.

11 Tperwnii 3akon HproTOHA U €10 0COOEHHOCTH.

12 JTepopmanus u ee Buabl. Cuna ynpyroctr. 3akoH ['yka.

13 3akon BcemupHOTo TsAroreHus. Cuia TSHKECTH.

15 Bec Tenma. HeBecomocTs. Bec Tena, IBIKYIIETOCS ¢ YCKOPEHUEM.

16 Cuna tpenus. [IBrxeHue M0/ 1EHCTBUEM CUJIBI TPEHUSI.

17. Umnynbe Tena. 3akoH COXPaHEeHUS UMITYJIbCa

18 Mexanuyeckasi paboTa ¥ MOIIHOCTb.

19 Kunernueckas SHEprusi.

20 IToTeHumanpHas SHEPTUSI.

21 3akoH coxpaHeHus MOJHOW MEXaHUYECKOU SIHEPTUH.

22 CBoOOMHBIC U BBIHYXJICHHBIC MEXaHWUECKHUe Kojebanus. [lapamerpsl koyiebaTeIbHOTO
neuxenus. [lepron konebaHuiit MaTeMaTHUECKOTO U IIPYKUHHOTO MasiTHUKA.

23 MexaHUYecKue BOJHBI: ONpEIEICHUEe, YCIOBHS BO3HUKHOBEHUS, BUJAbI BOJH, JJIHHA
BOJIHBI.

24 3ByKOBBIE BOJIHBL: OIpEAEICHHE, HCTOYHUK 3BYKOBBIX BOJIH, CKOPOCTh 3ByKa B
Pa3IMYHbIX CpeJaxX, XapaKTEPUCTUKU. YIIbTPa3BYK U €ro IPUMEHEHHE

25 OcHosuble nonoxenuss MKT u ux onbiTHOe 000CHOBaHME. XapaKTEPUCTUKH MOJIEKYII:
aTOMHasl Macca, Yuciio ABOraJpo, KOJM4eCTBO BEIIECTBA, MOJISIPHAs Macca.

26 CtpoeHue TBEp/bIX, KHUIKUX U Ta3000pa3HbIX Tl

27. Uneanpubrii ra3. OcHoBHoe ypaBHeHHe MKT. CBs3b naBieHHs WACANBHOTO rasa ¢
KMHETUYECKOW DHEPrHel MOCTYNaTelbHOrO ABWKEHUS MOJIEKy . CBS3b 1aBlIEHUS UIEAIBHOIO rasa
C IUNIOTHOCTBIO Ta3a.

28. AGcomoTHas Temmeparypa. Temmeparypa — Mepa cpelHell KMHETHYeCKOM SHEpPruu
JBIKEHUS MOJIeKysl. CKOPOCTH MOJIEKYIL.

29. YpaBHeHHe COCTOSHUS HealbHOro rasa (ypaBHeHre MeneneeBa-Knaneiipona).

30 M3oTepMuyeckuii mporecc: onpeaeiieHue, 3akon boims-Mapuorta, rpaduku mporecca.

31 M306apHslii mpolecc: onpeaeneHue, 3akoH I'eit-JIroccaka, rpadguku nporecca.

32 W3oxopHbIi mporiecc: onpeaencHue, 3akon [lapis, rpaduku nporecca.

33 IlapooOpa3oBaHue: ncnapeHue, KueHue. Y JefibHasi TerioTa mapoopa3oBaHMsL.

34 HaceimeHHbIH nap. 3aBUCHMOCTb JaBJICHHS HACBHIIIIEHHOTO Tapa OT TEMITePaTyphl

35 BrniaxHOCTh BO3yXa U ee u3mMepeHre. OTHOCHUTENbHAs BIAXKHOCTh BO3/lyXa

36 Kpucrammmaeckue Tena u amopdusie tena. [InaBnenue. Y nenpHas TIIoTa IUTaBIeHUs.

37 BuytpeHHsist osHEprHsl. BHyTpeHHSS SHEPTHs 0THOATOMHOTO HAeaIbHOTO ra3za. Crioco0s
M3MEHEHUS BHYTPEHHEHN dHEPIuu.

38 Pabota B TepMOITMHAMUKE.

39 IlepBblii 3aKOH TepMOJMHAMUKH. [IpMMEHEHHE TEPBOTO 3aKOHA TEPMOJWHAMHKHU K
M30MpOLIECCaM.

40 Dnextpudeckoe noje. CBOWCTBA AIIEKTPUUYECKHX TMOJIEH U MX CHUIIOBBIC XapaKTEPHCTHKH.
3axoH Kynona

41 PaboTa 37IeKTPUIECKOTO TOJISA. DHEPTeTUIECKUE XapAKTEPUCTHKU IICKTPUIECKOTO TIOJIS:
MOTEHLIMAJ, HanpsbkeHNne. CBsI3b HANPSYKEHHOCTU U HAIIPSKEHUS

4232nekTpoeMKkocTh. KoHaeHcaTopbl. DHEprus 3apsiKEHHOT0 KOHAEHCATopa.

43 Buasl coeAMHEHUsI KOHJEHCATOPOB
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44 DnexTpUUYECKUN TOK: ONpEIEIICHUE, HANpPaBICHHUE, XapaKTEPUCTUKHU. 3akoH OMa ams
y4JacTKa Lenu

45 TlocnenoBarenbHOE U MapajlIeIbHOE COEIMHEHHE IPOBOJHHKOB, OCOOEHHOCTH ITHX
COCIUHEHUI

46 DJIC. 3akon Oma Jij1s IOJIHOM 1ICTTH

47 PaboTa 1 MOIIIHOCTH TOKA. TeruioBoe neicTBue Toka. 3akoH Jxoymns-Jlenna.

ITpoBOJHUMKY B 31EKTPUUECKOM I0JI€. [IM3IEKTPUKHU B SJEKTPUUECKOM I10JIE.

48  DnexkTpuueckwidi  TOK B MONynpoBoAHMKaX. CoOCTBeHHass  IPOBOAWMOCTD
HOJYIPOBOIHUKOB

49 TIpoBOAMMOCTD TOJTYIPOBOJHUKOB MPU HAIWYUH IPUMECEH.

[TonynpoBoIHUKOBBIE TPHOOPEI

50 MarnuTHO€E TOJIe: OTpeNieIeHne, HalpaBIeHUe, PABUIIO MTPABOM PYKHU, XapaKTEPUCTHKH
1ol (MarHUTHAas WMHAYKUUS, MAarHUTHBIA IOTOK, HANps KEHHOCTb, MAarHUTHas IPOHHUIIAEMOCTb
cpenbl). DHEPTryus MArHUTHOTO OIS

51 Cuna Amnepa. Cuna Jlopenua. [IpaBumno jgeBoii pyku

52 SIlBnenue anekTpomMarHuTHOW MHAYKIMHA. [IpaBuio JleHna.

53 3akoH anekTpoMarHuTHON nHAYKIMH. D/1C HHAYKIMHU B TOJBU)KHBIX IPOBOJHUKAX

54 SIBnenue camounaykuuu. MaayktuBHoCTh. 3C caMOMHIyKIIMU

55 CB00OOJHBIE U BBIHYXJACHHbBIE 3JIEKTPOMarHuTHbIe KosieOanus. KonebaTenbHblil KOHTYD.
Ilepros cBOOOAHBIX IEKTPUUECKUX KOIEOAHUI

56 IlepemenHslii TOK. Llenu mepeMeHHOr0 TOKa ¢ aKTUBHBIM COIPOTHUBIICHUEM, C KaTyIIKOU
U KOHJIeHCaTOpoM. JleficTByroIIMe 3HaUEeHUS CUIIbl TOKA U HAIIPSKEHUS

57 Tpancdopmaropsl. Koadumuent rpanchopmanuu. [Ipumenenus tpanchopMaTopos.

58 DnekTpoMarHUTHBIE BOJIHBI W MX OJKCIEpUMEHTalIbHOE oOHapyxeHue. CBOHCTBa
3JIEKTPOMArHUTHBIX BOJIH. OTPBHITHIN KoJIeOaTeIbHbIH KOHTYP

59 N3o6petenne pagno A.C. [TonosemM. [IpuHIMI pagrocsszu

60 CxopocTts cBeta. [Ipuposa cBera. 3aKOH OTPaKEHHs CBETA

61 IIpenomnenue cBeta. 3aKOH MPEJTOMIICHHUS CBETA

62 IlosnHOE OTpaXkeHHe CBETa

63 Jlunaser. DopMysa TOHKOH JTUH3BI

64 Jlucniepcus cera

65 NnTepdepennus BonH. MaTEpdepeHms cBera

66 /Iudpakuus ceera

67 NndpaxpacHoe u yabTpaduoIeTOBOE U3ITydeHHE. PEHTTEHOBCKOE N3ITydeHHE

68 ®oT03(PPeKT u ero 3aKOHbI

69 Teopus hoTodrdhdexra. Dopmyna DitHmreriHa s poTorddexra

70 ®orounsl. [Ipumenenne pororddexra

71 Ctpoenue aroma. OnbiTel Pesepdopaa.

72 Tlocrynatel bopa. ATom Bogoposa o bopy

73 OTKpBITHE PATUOAKTUBHOCTH. 0-, [3-, Y- U3ITydeHHs. PanoakTHBHBIE TIPEBpaIICHHSI

74 SAnepubie cuiibl. CTpoeHHE aTOMHOTO S7Ipa

75 DHeprus CBSI3U aTOMHBIX sifiep. SaepHble peakuuu

76 Jlenenue TsokenbIX aaep. LlenHbie sepHble peakiuu

77 SInepublii peaktop. TepmosiepHbie peakiu

78 3akoH paguoaKkTUBHOro pacmnana. llodydeHue  paJMOaKTHUBHBIX H30TONOB U HUX
IIpUMEHeHHe. bruonornyeckoe AecTBUE PAIMOAKTUBHBIX U3JIY4EHUI

79 DneKTpUYECKH TOK B JIEKTPOJINTAX. DJIEKTPOJIN3 U €T0 3aKOHBI

80 Dnekrpuueckuit Tok B razax. HecamocrostenbHbIi paspsia. CaMOCTOATENBHBINA pa3psi U
€ro BUbI

81 DnekTpuyecKHii TOK B BAKyyMe
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82 Iloctymarel OitHmTeiiHa. IlpocTpaHcTBO ¥ BpeMs  CHEUUAIBHOM  TEOpUH
OTHOCHUTEIILHOCTH
83 CBs13b Macchl U SHEPTHUH CBOOOJHON YaCTHUIIbI. DHEPIrUs MOKOs

IIpuMepHbIe NpaKkTHYECKHE 32 JaHUA

Ilepeyensb 3apau:

1. ABroMoOmnp yganmseTrcs OT MOCTa, JBUTAsACh PABHOMEPHO U MPSIMOJMHEHHO CO
CKOpOCThIO 72KM/4. Ha KakoMm paccTOSHUM OT MOCTa OKakKeTcsi aBToMoOwmib uepe3 10c, ecnu B
HavaJIbHbI MOMEHT BPEMEHU OH HaXOWICS OT Hero Ha pacctossHuu 0,2 km?

2. Benocunenucr, ABUTasCh paBHOMEPHO, mpoe3xaeT 20 M 3a 2¢. Onpenenure, Kakoi MyTh
OH IIPOEIET NPH JIBUKEHUU C TOH ke ckopocThio 3a 10c, 20c?

3. CkoibpKko BpeMeHHu OyaeT naaath Tesio ¢ BeicoThl 0,02 kM, 0,08 km?

4. Yemy paBHa cujia TPEHHUs, €CIIU IOCIIEe TOJIYKa BaroH Maccoil 20 T octaHoBmiics uepe3 50
C, IpoiAs mpu 3TOM paccTosiHue 125m?

5. Uepe3 CKOJIBKO BpEMEHH OCTAaHOBHTCS aBTOMOOWIBL Maccoil 1000 Kr, OBHXKYIIMICS CO
CKOpOCTBIO 72 KM/4, €CII BBIKJIIOUUTh ABUraTtenb? CpemHsisi cuiia CONpOoTHBIEHUS ABMxkeHuto 0,2
kH.

6. JIBa Msiua OpolleHbl BEPTHKAJIBLHO BBEPX €O CKOpocThio 36 km/u u 18 km/u. Ha kakoit
BBICOTE€ KHMHETHYECKasi SHEpIrHs KaXJ0ro Msya CTaHeT PaBHOM ero NoTeHIHaIbHON?

6. B mporiecce M30XOPHOTO OXJIAXKICHHS JTaBICHUE ra3a yMEHbIIWIOCHh B 3pa3a. Kakoii Obuia
HayaJbHas TeMIeparypa ras3a, €clii KOHeUHas TeMIlepaTypa craja paBHON 27°C u 47°C.

7. s m300apHOTO HarpeBaHUs ras3a, KOJIUYECTBO BemecTBa kKotoporo 800 monb, Ha 500 K
eMy cooOuin KonuyectBo TemiaoTel 9,4 MJx. Omnpenenuts paboTy raza M H3MEHEHHE €ro
BHYTPEHHEHN HEPrUuu

8. Ha ckonpko M3MEHMIIACh BHYTPEHHSSI SHEprHs rasa, €Clii eMy COOOIIMIM KOJIUYECTBO
ternotel 20 x/Ix u coBepmmin paboty Hax razom 30 x/x? ecnu emy COOOIIMIM KOJIMYECTBO
tertoTsl 30 k/[x u coBepurmm padoty Hax razom 40 kJ[x?

9. Kakoe KOJIMYECTBO TEIUIOTHI HYXHO IEpenaTh Taszy, 4TOObI €ro BHYTPEHHSS DHEPTHUs
yBenuuniack Ha 45 kJIx, ¥ mpu 3ToM ra3 coepiui padory 65 kJlx u 0,5 MJIx?

10. Ha kakoM pacCTOSIHUM HAaXOATCS APYT OT Apyra Touednsie 3apsiabl 2 HKi u 5 uKi, ecnu
OHHM B3aUMOJEHCTBYIOT APYT ¢ Apyrom c cuior 9 MH? 0,05H?

1.3.2. Kputepun oueHKH

bansl 3a
Kputepuu onieHKH K TEOpPeTHYECKOMY 32IaHHIO KpUTEepun
OIEHKH
MakcumMaJIbHbI|
oana — 2
1 - IEMOHCTPHPYET TIIyOOKOe, MOTHOE 3HAHUE W MOHUMaHHe (HU3HUeCKOit 2
CYITHOCTH PAacCMaTPUBACMBIX SIBJICHHH U 3aKOHOB;
- JTaeT TOYHOE ONpEJeNICHHEe W WCTOJIKOBAHWE OCHOBHBIX TTOHSTHIA,
3aKOHOB, TEOPHH, ((U3MUECKUX BEIMYUH U UX CIUHUI] U3MEPECHHUSI,;
- BepHO 0(OpMIISieT COMYTCTBYIOIINE OTBETY 3amucH (HopMyIl, rpapuku,
PUCYHKH, CXEMBI;
- TIpY OTBETE JEMOHCTPHPYET CAMOCTOSATEIBHOCTD CYXKICHUH, TPUBOTUT
BEpHBIC apTyMEHTHI, JIeJIaeT MPABUIbHBIC BHIBOJIBI;
- MTOCIIEIOBATEIHHO, YETKO, CBS3HO, JIOTHYHO M 0€30MMO0YHO H3JIaraet
yueOHBI MaTepuall, MPaBWIBHO U OOCTOSATENBHO OTBEYaeT Ha
COITYTCTBYIOIIIE BOMPOCHI
2 - JEMOHCTpUpPYET 3HAaHWE W TIOHUMaHWe (U3NYECKOH CYIIHOCTH 1
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paccMaTpUBaEMbIX SIBJICHUH W 3aKOHOB, MCIIBITHIBAET HECYIECTBEHHBIC
3aTpyAHEHUS B BBIBJICHUU B3aUMOCBS3M (DU3UYECKUX  SIBICHUIA,
3aKOHOMEPHOCTEHA;

- B OCHOBHOM IIpaBHJIbHO, ©O€3 HM3MEHEHHs OCHOBHOW CyTH, [daeT
ONpENeJICHUs] TMOHITUH, WCIONB3YIOTCS HAydyHble TEPMHUHBI TIPU
UCTOJIKOBAaHUM 3aKOHOB, TECOPHH, (PU3MUECKUX BEITUYMH U HMX EIMHHUIL
U3MEPCHUS;

- BEpHO, HO C HE3HAYUTEIbHBIMH OLIMOKAMHU BBINOJHACT 3aluCH
dbopmyi, rpadKH, pUCYHKH, CXEMBI;

- TIpU OTBETE AEMOHCTPHUPYET CaMOCTOATENbHOCTb CYXKIIEHUH, BBIBOIBI
BEPHBIC, HO HEIOCTATOYHO apIyMEHTUPOBAHBI;

- B OINpEIEeNCHHOW JIOTMYECKOM TOCIIEOBAaTEIIbHOCTH  Y4eOHBIN
MaTepHal u3jaraer, pyu OTBETE Ha BOIIPOC JOIYCKAET HECYIECTBCHHBIC
omnOku U (Win) He OoJjiee ABYX HEAOYETOB, KOTOPHIE CTYACHT MOXKET
UCTIPAaBUTh CAMOCTOSITEILHO TP TPEOOBAHWUU MpENOJaBaTeNs; IaeT
NPaBUJIBHBIC OTBETHI HA COMYTCTBYIOIIUE BOIPOCHI

- pacKpbhIBaeT OCHOBHOE COJep)KaHHe Y4eOHOro warepuaia, HO
00HapPY>KUBAIOTCS CYIIECTBEHHBIE MPOOEIbl B MOHUMAaHUH B3aHMOCBSI3U
buznYeCKUX SIBICHUN U 3aKOHOMEPHOCTEH;

- JIOMYCKaeT OIIMOKH B OIpPENCICHUH W HCTOJIKOBAHUU OCHOBHBIX
MOHITHUI, 3aKOHOB, TEOpUid, (U3MUECKUX BEJIUYUH M HX EIUHHII
U3MEPEHUs, KOTOPBIE MOXKET HWCIPABUTh CAMOCTOATENBHO WIH TpHU
HEOO0JIBIIION MOMOIIY TPETo1aBaTes;

- C CYILECTBEHHBIMU OLIMOKAaMH BBIIOJHAET 3alKCh (HOPMYII, TpapHuKOB,
PHCYHKOB, CXEM, KOTOpbIE CTYAEHT IIOCJe 3aMeyaHHsl YCTpaHseT
CaMOCTOSTEIHHO;

- CAMOCTOSITETILHO (POPMYIHUPYET OTBET HA BOINPOC, MPUBOAUT YACTUYHO
BEPHBIC aPTYMEHTHI, OT/EIbHBIC BBHIBOJBI HEJIB3Sl CUATATh BEPHBIMU U
000CHOBaHHBIMH;

- HapylIeHa JIOTHYECKasi TOCJIEA0BaTeIbHOCTh H3IIOKEHHUS Y4eOHOTO
MmaTepHaia, Ipu OTBETE€ Ha BONPOC JIOMYIEeHa oJHa rpylas omuoOka u
(wnn) Oosiee ABYX HEIOYETOB; CTYJIEHT HCIBITHIBACT 3HAYUTEIIHHBIC
3aTpyAHEHUs], OTBeYasi Ha COMyTCTBYIONINE BOIPOCHI

0,5

- CTYAGHT HE MOXET OOBICHUTh  (UUYECKOM  CYIIHOCTH
pacCMaTpUBaeMBbIX SBJIEHUHM MW 3aKOHOB, BBIABUTh B3aHMOCBS3H
(bu3nYeCKUX SIBICHUN U 3aKOHOMEPHOCTEN;

- HE 3HAET WM J1a€T HEBEPHOE ONPEIEICHUE U UCTOJIKOBAHHE OCHOBHBIX
MOHSTUM, 3aKOHOB, TEOPUM, (GUINYECKUX BEIUYMH U UX EIUHUI]
W3MEPEHUS;

- HE BEPHO BBINIOJHSET 3a1KCh (hOpMYJI, TpaKOB, PUCYHKOB, CXEM

nuToro

Kputepun ouieHk# K NpakTu4ecKoMy 3aJaHUIO

Banaabl 3a
KPUTEepHH
OLICHKH

OdopmiieHue yca0Bus 3a1aHUSA

MakcuMaabHBIN
o0aua — 0,4 6ania

- BEpHO 0(OPMJIICHO YCIIOBHUE 3aJa4H, TPEIICTABICHBI BCE
buznYECKre BETUIHUHBI

0,4

- YCJIOBHUC 3a/laHUA O(bOpMHeHO C HC3HAYUTCIBbHBIMH HCTOYHOCTAMHU,
MNpEaACTaBJICHBI HC BCC (I)I/ISI/I‘-IGCKI/IG BCJIIMYHUHBI

0,2
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- yCJIOBHUE 33/1aHus1 0(hOPMIIEHO HEBEPHO

0

Hcnoab3oBanue puznueckoi CHMBOJIMKH MakcuMaJIbHbIH
oaJsa —0,5 6am1a
- BEpHO 0003Ha4YEHBI CUMBOJIBI B YCIIOBUH 3a/1a4d U B opMyJiax, 0,5
UCTIOJIb3YEMBIX B PELICHUH 3a/1a41
- BEpHO 0003Ha4YEHBI CUMBOJIBI B YCJIOBUH 33J1a4H, TONyIIeHa 1 0,4
HETOYHOCTb B (JOPMYJIax, UCTIOIBb3YEMbIX B PELICHUHN 33/1a41
- gomnyiieHa 1 HeTOYHOCTh MPU 0003HAUEHUU CUMBOJIOB B YCIIOBHH 0,3
3a1aud, 1| HETOUHOCTH B (POPMYJIaX, UCTIONB3YEMBIX B PEILICHUH
3aaun
- gomyieHo 2 u 60jee HETOYHOCTH TP 0003HAYCHUH CUMBOJIOB B 0
yCIIOBUU 3ajauu, 2 U 6osee HeTouyHOCTe! B (hopMyiax,
HCIIOJIb3YEMBIX B PEHICHUH 33]]a4u
Co0u1r01eHe AJITOPUTMA PelIeHUs! MakcumMaJIbHbIH
oaJ1 —
0,3 daaia
- peleHue 3a/1a4u OCYIIECTBIISCTCS 110 AITOPUTMY: TIEPEBO] STUHUI] 0,3
U3MepeHus PU3NUECKUX BEIUYNH B MEXIyHAPOIHYIO CUCTEMY
eqununil (CH); 3anmuck He0OX0UMBIX (pU3NYECKUX HOpMYIT;
MaTeMaTUYeCKUN pacyeT 1o Gundecko popmyse
- UITOPUTM PEIICHUS 33/1a4l OTCYTCTBYET 0
BOJI eIMHUI] H3MepeHUs (PU3NYeCKHUX BeJHYHH B MeKTyHApPOaHYI0 MaxkcumabHbIi
cucremy eaunun (CH) 0aJ1 —0,3 0ay1a
- BEpHO NIEpEBEICHBI PacueThl IEPEBO/IA BCEX SAMHHI] M3MEPEHUS 0,3
buzndeckux BeMUrUH B MexayHapoanayto cucremy enunaui] (CH)
- nonymieHa 1 ommOka npu NPoBEJEHUN pacyeTa MepeBoa eAnHHIL 0,2
U3MepeHus (pU3NYeCKUX BETUUUH B MeX1yHapOJHYIO CUCTEMY
eaunun (CH)
- IOMYIIEHbI 2 OIIMOKY NPY MPOBEICHUN pacyeTa epeBoa eIMHHIL 0,1
U3MepeHusT PU3NUECKUX BEIHMYNH B MEeXIyHAPOIHYIO CUCTEMY
eaunun (CH)
- HEBEpHO MIPOBE/ICHBI PACUYETHI NIEPEBO/IA BCEX SIUHUI] N3MEPEHHS 0
¢u3nueckux BeIMUUH B MexayHapoHyto cucremy enunutl (CH1)
Hcnouab3oBanue pusudeckux GpopmMyJ1 1JIsl pelieHUs 3a1a41 MakcuMaJIbHbII
oas1 —
0,5 danna
- BEpHO | MOCJIE0BATEIBHO 3aMiCaHbl Bce (HOPMYJIIBI B 0,5
COOTBETCTBUH C CUMBOJIHMKON, HEOOXOJMMBIE [T yCTAaHOBICHUS
COOTHOIIIEHUS CYIIECTBYIOIIETO MEX Y PU3NICCKUMHU BETHIYNHAMHA
- IPaBUJIBHO COCTABJICHbI YPaBHEHUS, CBA3BIBAIOIINE (PHU3HUECKUE
BEJININHBI
- BEPHO, HO HEMOCIJIEJ0BATENILHO 3aMMCaHbl (POPMYIIBI B 0,4
COOTBETCTBUH C CHMBOJIMKON, HEOOXOMMOH ISl YCTaHOBIICHHS
COOTHOILIEHUS CYIIECTBYIOIIET0 MEX 1y (PU3NUECKUMHU BETMUYNHAMU
- IPaBUJIHHO COCTABJICHBI YPaBHEHUS, CBS3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI
- (hopMyJIBI 3aMMCaHBI TOCIIEA0BATENIbHO, HEBEPHO 3anucaHa 1 0,3

dbopmysa B COOTBETCTBHU C CUMBOJIMKOM, HEOOXOIUMOM ISt
YCTAHOBJICHHSI COOTHOIIIEHHSI CYIIECTBYIOIIET0 MEX Y PU3UIECKUMHU
BEJIMYMHAMU

- IOTIyIlIeHa OJIHA OIIKOKa MPU COCTABJICHUN YPaBHEHUIA,
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CBA3BIBAIOIIIUX (1)I/I3I/I‘I€CKI/IG BCIIMYMHBI

- (hopMyJIBI 3aMMCaHBl HETIOCTIEIOBATEIbHO, HEBEPHO 3anmucana 1 0,2
(opMyna B COOTBETCTBUU C CUMBOJIMKON, HEOOXOIMMOM JUIsl
YCTAHOBJICHHSI COOTHOIIIECHHS CYIIECTBYIOIIETO MEX Y PU3NIECKUMHU
BEJINYMHAMHU
- IONYIIeHA OIHA OIIMOKA TP COCTABJICHUH YPaBHEHH,
CBSI3bIBAIOILUX (PU3HYECKHE BEITUYMHbI
- Bce (hopMyIIBl 3amrcaHbl HEBEPHO 0
- IOIYIIEHbI OIIMOKA IIPU COCTABICHUU BCEX YPaBHEHU,
CBSI3BIBAIOIIUX (PU3MYECKHE BEITUYMHBI
MareMaTu 4YecKue pacyeTsl 110 (pU3HYeCKUM (popmy.iaM, MaxkcuMaJIbHbI
KOTOpPbIE XapaKTepu3yI0T paccMaTpuBaeMoe siBJIeHHe ¢ i 6an1-0,5
KOJINYeCTBEHHOH CTOPOHBI 0a/1510B
- BEpHO IIPOU3BEICHBI BCE MATEMAaTHUYECKHE PACUEThI TI0 BCEM 0,5
¢du3nueckuM GopmysiaM B COOTBETCTBUU € €JMHULIAMHI U3MEPEHUIN
¢uznueckux BennuuH (CH);
- BCE Pe3yJIbTaThl MAaTEMAaTHUECKUX PACUETOB COJIEpKAT LUPpOBOE
3HaYCHHE M COOTBETCTBYIOIIEE €My 0003HAYCHUE eTUMHUIIBI
u3Mepenus pusmueckux BenuanH (CH)
- BEpHO IIPOU3BEEHBI MATEMAaTHYECKUE PACUETHI IO BCEM 0,4
¢du3nueckuM GopmysiaM B COOTBETCTBUU € €JMHULIAMHI U3MEPEHUIN
¢uznueckux senuunH (CH),
- B O/IHOM PE€3yJIbTaTe MaTEMaTUUYECKOr0 pacyeTa COACPIKUTCS
TOJIBKO €ro U¢poBOE 3HAUCHUE
- HEBEpHO MPOU3BEACH MaTeMaTHueckuil pacuer o 1 ¢puznyeckoit 0,3
¢dopmyIie, HO B COOTBETCTBUH € €JMHUIIAMHU U3MEPEHUH (pru3nueckux
BennuuH (CH);
- B OJIHOM pe3yJIbTaTe MaTeMaTHYECKOTI0 pacyeTa COJIePKUTCA
TOJIBKO €T0 IU(POBOE 3HAUCHHUE
- HEBEpHO MIPOU3BEICH MaTeMaTHuecKuil pacueT no 1 ¢pusndeckoit 0,2
dbopmyre 6e3 ykazaHus eIUHUI] U3MEPEHUN (PU3NUECKUX BEIIMUNH
(Cn;
- BCE PE3y/IbTAaThl MATEMAaTHYECKIX PACUETOB COIEPIKAT TOJIBKO
U POBbIE 3HAUECHUS
- HEBEpHO MPOM3BE/IEHBI BCE MATEMAaTHUYECKUE PaCUEThI 0
OTBeT nocJie pemieHus 3a1a4u MaxkcumaibHbI
i 0aJu1 —
0,2 6a10B
- 3a]1a4a B KOHIIE PEILICHHsI COJIEPIKUT BEPHBIN OTBET 0,2
- 3aj1a4a He COICPIKUT B KOHIIE PEIICHUS] BEpHOTO OTBETA 0
YcTHOE 00bsICHEHUE pPelIeHus 3a1a41 MaxkcumaibHbI
i 0aJu1 —
0,3 6aa10B
- 00BsICHEHUE PEIICHMS 3a/IaHUS TTOCIIE0BATEIBHO, CBSA3HO, 0,3
JIOTUYHO, BBIBOJI ApT'YMEHTUPOBAH U 0OOCHOBAH; MPaBUIBHO U
00CTOSITENEHO JJaeTCs OTBET (OTBETHI) HA COMYTCTBYIOLIUE BOIIPOC
(BOmIpOCHI)
- HE3HAUMTEJIbHO HapyIlIeHa MOCIe10BaTeIbHOCTb, JJOIHKa 0,2

00BsICHEHUS pelIeHUs 3aaH1sl, BEIBOIbI apTyMEHTHPOBAHbI U
000CHOBAHBI; CTYJICHT UCITBLITHIBAET HE3HAYNTEIILHBIC 3aTPYAHCHHUSI,
OTBeuasi Ha CONYTCTBYIOIIUE BOMPOCHI
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- 3HQUUTEJIbHO HapyIlIeHa MOCIe0BATENbHOCTD, JIOTHKA 0
00BsICHEHUS pelIeHHs 3a1aHus (CTYJACHT HE MOXKET OOBSICHUTD,
KaKuM 00pa3oM MpHILIES K PEIICHUIO 3aJaHusl ), BEIBObI HE MOTYT
CUHMTATHCS APTyMEHTUPOBAHHBIMU 1 0OOCHOBAHHBIMU; CTYJICHT
UCIIBITHIBAET 3HAYUTENbHBIC 3aTPYAHEHUS, OTBEYAs HA
COITYTCTBYIOILIHIE BOIIPOCHI

1.4. MarepuajibHO-TeXHHYECKOE oOOecneyeHue sl NMPOBeIeHUs MPOMEKYTOUHOM
arrecTanum
Brimonnenue 3aganuii mpoMeKyTOYHOM aTTECTAllMU MPOBOIUTCS B y4eOHOM KaOuHeTe
«Dusnkay, 1abopaTopuu PU3UKU.

1.5 VYuyeOHO-MeTONMYeckoe W HWHGOPMaLMOHHOEe o0ecnedyeHue [Jisi MPOBeJCHUs
NPOMEKYTOYHOM aTTecTallul

OcHoBHbIE yueOHbIE U3TAHUS

1. Mskumes, I'. S. ®@usuka: 10 kmacc: 6a30BbIM M YrIyOJEHHBIM YPOBHH :

yuebnuk / I'. 5. Msakumes, b. b. byxoBues, H. H. Cotckmii ; mox pemakmumeir H. A.

[MapdenTtreBoit. — 11-e u3n. — Mocksa : [IpocBemenue, 2024. — 432 ¢. — ISBN 978-5-

09-112178-0. — Tekcr : DIEKTPOHHBIH // DIEKTpOHHBIA pecypc UU(DPOBOIA

oOpazoBarensHoit  cpeast  CIIO  PROFoOpazoBanme :  [caiit]. —  URL:

https://profspo.ru/books/132340 (mara obparenus: 29.05.2024). — Pexum gocrtymna: ajis

asropusup. [lonp3oBarenen

2. Msikuies, . 5. @usnka: 11 knacc: 6a30Bbli U yriayOnE€HHbIN ypoBHH : yueOHUK / I
S. Mskumes, b. b. byxosues, B. M. Hapyrun ; noa penakuueit H. A. [TapdentbeBoit. — 12-e uzn.
— Mockaa : [Ipocemenue, 2024. — 441 ¢. — ISBN 978-5-09-112179-7. — TekcT : 31€KTPOHHBIN
// DnexkTpoHHbIN pecypc 1udpoBoit oopazosarenbHol cpenbl CIIO PROFob6paszoBanue : [cailT]. —
URL: https://profspo.ru/books/132346 (mara oGpamenus: 29.05.2024). — Pexum mgoctyma: s
asropusup. [lons3oBarenen

3. PomanoBa, B. B. ®usuka. IIpumeps! pemienus 3agad : yuyebHoe mnocobue / B. B.
PomanoBa. — 2-e u3g. — MuHck : PecniyOnukaHCKMi HHCTUTYT PO ECCHOHATBHOTO 00pa30BaHuUs
(PUIIO), 2021. — 348 c. — ISBN 978-985-7253-60-9. — TekcT : 371eKTpOHHBIN // DIEKTPOHHBIH
pecypc 1mdpoBoit obpazoBarenbHoi cpenpl CIIO PROFo6pasoBanue : [caiit]. — URL:
https://profspo.ru/books/125481 (mata oOpamenus: 29.05.2024). — Pexum poctyna: ans
aBTOPU3HUP. N10JIb30BaTENIEH

JlonoJiHUTeAbHbIEe yYeOHble H31aHus

4. Bacunwe, A. A. ®usuka: ydeOHOe mocobue aiisg CpeaHero mpogecCHOHATHHOTO
obpazoBanus / A. A. Bacunwes, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ u3a., UCHp. U JIOI. —
Mocksa: U3narensctBo FOpaiit, 2020. — 211 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

5. Mycun, 1O. P. ®usuka: xonebanus, ONTHKA, KBaHTOBas (u3MKa: ydeOHOe mocodue
U cpelHero npodeccuonansHoro oopaszosanus / 0. P. Mycun. — 2-e w3a., Ucnp. ¥ J0M. —
Mocksa: U3narensctBo FOpaiit, 2020. — 329 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN
978-5-534-03540-7. — Texkcrt: anextponnsiii / IbC IOpaiir [caiit]. — URL.: https://urait.ru/

6. Mycun, 1O. P. ®usuka: mMexaHuka CIUIOIIHBIX Cpell, MOJIEKYJspHas (u3uKa U
TepMOAMHAMUKA: ydeOHOoe mocobOue miisi cpemHero mpodeccrmonambHoro odpazoBanus / 1O. P.
MycuH. — 2-e u3z., ucnp. u gorn. — Mocksa: M3garensctBo Opaiit, 2020. — 163 c. —
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https://urait.ru/

(ITpoeccronansrnoe odpazosanue). — ISBN 978-5-534-03000-6. — Tekcr: anextponHsiii // 9bC
IOpaiir [caiit]. — URL: https://urait.ru/bcode/

HNHuTepHeT-pecypcebl

7. DnekTpoHHBIN pecype mudpoBoit oopazoBarenbHoil cpeasl CIIO PROFo6pasoBanue;

8. www.fcior.edu.ru (denepanbHbIi HEHTP HHOOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB)

9. www.dic.academic.ru (Akagemuk. CIoBapH ¥ SHIUKIIOTICTIIH)

10. www.booksgid.com (DnekTponHas OUOIHOTEKA)

11. www.globalteka.ru (I'mo6anpHas OMOIMOTEKA DIEKTPOHHBIX PECYPCOB)

12. www.window.edu.ru (Equnoe 0KHO 10CTyIIa K 00pa30BaTelbHBIM PECYPCaM)

13. www.st-books.ru (JIyuias yueOHas areparypa)

14, www.scool.edu.ru (Poccuiicknii 00pa3oBaTelIbHBINA OPTAI)

15. www.ru/book (Dnexrponnas OubanoTeuHas cucTema)

16. www.alleng.ru/edu/phys.htm (O6pasoBarenbusie pecypcesl MHTEpHETA - PU3HKA)

17.  www.school-collection.edu.ru  (Exunas xosuekuus 1M(dpOBBIX 00pa3oBaTENILHBIX
€CYPCOB

18. 24 https//fiz.1september.ru (Yuebuo-meToauueckas razera «Pusuka»)

19. www.n-t.ru/nl/fz (HobGeneBckue naypeaTsl 110 (DU3HKE)

20. www.nuclphys.sinp.msu.ru (Snepuas dusuka B Marepaere)

21. www.college.ru/fizika (ITogroroska x EI'D)

22. www.kvant.mccme.ru OKypuaan «Ksanry)

23. www.yos.ru/natural-sciences/html (OKypuan «I1yTs B HAyKy»)

MeTtoauyeckue yka3zaHus 11 00y4alOMIMXCsl M0 OCBOEHUIO THCIUTLIMHBI
24. Meronuueckue ykazaHus A7 00y4aronuXcs MO BHINOTHEHUIO MPAKTUYECKUX paboT.
25. Meronuueckue ykazaHus sl 00y4aroIuXcs 0 BHIOTHEHHUIO TA00PaTOPHBIX paboT
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