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1. MACHOPT PABOYEN MPOIPAMMBbI YYEBHOM JUCIHUILIUHBI
0/1.06 PUZUKA

1.1. O6a1acTh NpuMeHeHUs1 padoyeil MpPorpaMMbl

PaGouass mporpamma y4eOHOW JMCHMIUIMHBI SIBJISIETCS YacThIO IPOTPAMMBI
MOATOTOBKH creruaiucToB cpeanero 3seHa (nanee — [IIICC3) B cootBercTBUU ¢ PI'OC
CIIO no cnienuansaoctr 38.02.07 bankoBckoe aeo.

1.2 Mecto y4eOHOH IMCHMILUIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH
CIEeHAJMCTOB CPEJHEro 3BeHa:
Y4eOHast TucuuIUInHA BXOIUT B 001meoopaszoBarenbubiit muki [ITICC3

1.3. llesn u TpeGoOBaHUSA K Pe3yJbTATAM OCBOEHHA Y4eOHOM TUCIUIJINHBI:

B pesynbrare ocBoeHMs Y4e€OHON MUCIUIUIMHBI OOy4YarolIuics TOHKEH JT0CTUYb
CJIEIYIOLIUE PE3YJIbTATHI:

JUYHOCMHbIE:

- YYBCTBO T'OpPJIOCTH M YBAXEHUS K HCTOPUM U JOCTHUKEHUSIM OTCYECTBEHHOU
dusznueckoil Hayku; (PU3NUECKH TIpaMOTHOE IIOBEJACHUE B MPOQPECCHOHATBLHON
JeSITeIbHOCTH U OBITY MpU 0OpaIieHUuu ¢ MPUOOpaMu U YCTPOHUCTBAMY,

- TOTOBHOCTh K IMPOJIOJDKCHHIO OOpa30BaHUS M TOBBINICHUS KBaTHU(PUKAIMK B
u30paHHOM TIPOodEeCCHOHATBLHON JEATENBbHOCTY M OOBEKTHBHOE OCO3HAHHE POJU
(bU3HUEeCKUX KOMIIETSHIINI B 3TOM;

- YMEHHE WCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOM (U3MYECKOW HAyKu W
(bU3UYECKUX TEXHOJIOTUN JJIsl TIOBBIIICHUSI COOCTBEHHOTO MHTEUICKTYaIbHOTO Pa3BUTHUS
B BbIOpaHHOM NpOo(hecCHOHATBHOU IEATETbHOCTH;

- YMEHHUE CaMOCTOATENIbHO J0ObIBaTh HOBBIC Jisi ce0s (uU3nyecKkue 3HaHWUs,
WCTIONB3YS 111 TOTO JIOCTYIMHBIE ICTOUHUKY UH(POpPMAIUY;

- YMEHHUE BBICTPAWBaTh KOHCTPYKTHMBHBIC B3aMMOOTHOIICHHS B KOMAaHJE IO
pelIeHuro o0IInX 3a/1a4;

- yYMEHHE YIOpaBIsATh CBOEM IO3HABATEIIBHOW JEATEIbHOCThIO, IIPOBOJUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHS,

Memanpeomemuule:

- UCTIOJIb30BAHUE PA3JIMYHBIX BUJIOB MMO3HABATEIbHON ACATEILHOCTH JJISI PEIICHUS
dbu3uyeckux 3adad, NPUMEHEHHUE OCHOBHBIX METOJIOB II03HaHUsA (HAOIIOEHUS,
OTIMCaHUsI, U3MEPEHUsI, SKCIIEPUMEHTA) Il U3YUEHUs PAa3IMUYHBIX CTOPOH OKPYKaloIIeH
JICUCTBUTEIILHOCTH;

- HCTOJIb30BAaHUE OCHOBHBIX MHTEUICKTYyaJbHBIX OIEpaldii: MOCTAaHOBKU 3aJayH,
dbopMyIUpOBaHUS  TUMOTE3bl, aHajlW3a W CHUHTE3a, CpaBHEHUS, OO0O0OIICHMUS,
CUCTEMAaTHU3allui, BBISBJICHUS MPUYMHHO-CIEACTBEHHBIX CBS3€i, MOMCKA aHaJIOrOB,
dbopMynMpOBaHMs BBIBOJIOB ISl M3YYCHHUS PA3IUYHBIX CTOPOH (U3MUECKUX OOBEKTOB,
SBJICHMA W TIPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJUMOCTH CTaJKUBAThCS B
npodecCUOHANIbHOM cdepe;

- YMEHHE TE€HEPUPOBATH HJIEU WU OMPEACNATH CPEACTBA, HEOOXOMUMBIC ISl MX
peanuzanuu;



- YMEHHE€ HCIOJIb30BaTh PaA3IMYHble MCTOYHUKU ISl TIOJy4YeHHs] (PU3MUECKOU
nH(OpMAaIH, OLICHUBATH €€ IOCTOBEPHOCTH;

- YMEHHUE aHAJIM3UPOBATh U MPEACTABIATh HHGOPMAIIUIO B PA3IMYHbBIX BUAAX;

- YMEHHE IyOJMYHO TPEICTaBIATH PE3yIbTaThl COOCTBEHHOTO HCCJICIOBAHMS,
BECTH JUCKYCCHHW, JOCTYMHO W TapMOHHWYHO coOdYeTas CoAepKaHue u (HOPMBI
npecTaBisieMol HHpOopMaIuy;

npeomemHnule:

1) chopMHUPOBAaHHOCTH MPEACTABICHUN O POJIM U MeCcTe (DU3UKU U aCTPOHOMHUHU B
COBPEMEHHOM HAYyYHOU KapTHHE MHUPA, O CUCTEMOOOpa3ytolie poiau (U3MKU B pa3BUTUU
€CTECTBEHHBIX HAyK, TEXHUKH M COBPEMEHHBIX TEXHOJOTUH, O BKJAJ€ POCCHUICKUX U
3apyOEKHBIX YUYECHBIX-(U3UKOB B PA3BUTHE HAYKH; MOHMMaHHUE (U3UYECKON CYIIHOCTU
HAOJIIOIAEMBIX SIBJICHUM MHMKPOMHpA, MaKpOMHpa W MeEramMHpa; OHHUMaHUE poJid
ACTPOHOMHHU B TMPAKTHUYECKOM JAESATETbHOCTH 4YeJOBEKa U JajbHEWIleM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, POJIU (PU3MKHU B (POPMUPOBAHUM KPYrozopa U (PyHKIMOHATbHOU
rPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS TPAKTUUECKUX 3a/1a4;

2) chopMHpOBAaHHOCTH YMEHHUI paclio3HaBaTh (PU3NICCKUE SBIICHUS (IIPOIECCHI) U
OOBSICHATH MX Ha OCHOBE M3YUYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE JIBMKEHHE, CBOOOJHOE TaJeHUE TeJ, ABWKEHHE IO OKPYXKHOCTH,
UHEPIMS, B3aUMOJICHCTBUE TeJl, KOJeOaTeIbHOE JBUKEHUE, PE30HAHC, BOJHOBOE
nBrkeHue; nuddysus, OpOyHOBCKOE JABUKEHUE, CTPOCHHUE KUIAKOCTEH W TBEPIBIX TEI,
U3MEHEeHHe o0beMa Tel TpU HarpeBaHuM (OXJIaXKJEHUHU), TEIUIOBOE paBHOBECHE,
UCIIapeHUEe, KOHJEHCAalIMs, TUIaBJI€HNEe, KPUCTAJUIN3allMsl, KUIIEHUE, BIAXKHOCTh BO3/lyXa,
CBSI3b CPEHENW KMHETUYECKOW DHEPTHH TEIUIOBOTO IABMKEHUS MOJIEKYJ C aOCOJIOTHOMN
TEMIIEPATYpOil, TTOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXJY I[apaMeTpamMu COCTOSIHUS ra3a B H30Ipolieccax; JJIEKTpU3alus Tedl,
B3aMMOJICHCTBUE 3aps/0OB, HarpeBaHUE IMPOBOJHUKA C TOKOM, B3aWMOJICHCTBUE
MAarHUTOB, JICKTPOMAarHUTHAas UHAYKIMS, IEMUCTBUE MAarHUTHOTO MOJis Ha MPOBOJHUK C
TOKOM U JIBUKYIIHUICS 3apsijl, SJEKTPOMArHUTHBIC KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE
pacnpoCTpaHEHUE CBETa, OTpa)K€HUe, NpesioMieHue, HHTepdepeHuns, audpakuus u
noJsipu3anusi CcBeTa, JAuWcHepcusi cBera; (orornekrpuueckuit 3G EKT, CBETOBOE
JaBJICHUE, BO3HUKHOBEHHME JMHEHYATOro CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHAs WU
HCKYCCTBEHHAs! PaJIMOAKTUBHOCT;

3) BiajeHUWE OCHOBOIOJATAONIUMH (U3NYCCKHUMU TOHATHSIMH M BEIMYHMHAMHU,
XapaKTepU3yIOIMUMHI (PU3NYECKUE TPOIECCHI(CBI3aHHBIMU C MEXAHUYECKUM JIBIKCHUEM,
B3aMMOJICUCTBHEM  TEJI, MEXAaHWYECKUMH KOJICOAHHWSMH W  BOJIHAMHU;, AaTOMHO-
MOJIEKYJISIDHBIM CTPOCHHEM BEILIECTBA, TEIUIOBBIMU MIPOLIECCAMU; DJIEKTPUUECKUM U
MAarHUTHBIM TIOJISIMH, DJIEKTPUYECKUM TOKOM, D3JIEKTPOMArHUTHBIMU KOJICOAHUSMU W
BOJTHAMHU;, OINTUYECKUMHM SIBJICHUSMHU; KBAaHTOBBIMU SIBJICHUSMH, CTPOCHHEM aTomMa u
aTOMHOTO sJpa, PaAMOAKTUBHOCTBIO); BJIaJICHUE OCHOBOIIOJIAratoIuMHU
ACTPOHOMUYECKMMHU  TIOHSATUSAMH, TO3BOJISIONMIMMHU  XapaKTEPU30BaTh  MPOIECCHI,
MPOUCXOJAIIME Ha 3Be37aX, B 3BE3JHBIX CHUCTEMaX, B MEXKTAIaKTUYECKOW Cpeje;
JIBIDKEHHE HEOECHBIX TeJI, DBOJIIOIIMIO 3Be3/ U BeelenHom;

4) BnageHHE 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHUSMH (3aKOH BCEMHPHOTO
tarotenus, |, 1l u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEpruw,



3aKOH COXPAHEHHS] UMITYJIbCA, MPUHIUIT CYTEPIIO3UIIMKI CUJI, TPUHIIUI PaBHOIPABHOCTH
WHEPIUATBHBIX CHUCTEM OTCUETa; MOJICKYJISIPHO-KHHETUICCKYIO TEOPHIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, IEPBBI 3aKOH TEPMOJWHAMUKH; 3aKOH COXpaHEHUS
ANEKTPUUECKOTro 3apsija, 3akoH Kynona, 3akoH Oma aJig ydacTka 1enu, 3akon Oma Jist
MOJIHOW D3JIEKTPUYECKOW Menu, 3akoH Jkoyna - JleHma, 3aKOH 3JEKTPOMATHUTHOMU
UHAYKIUU, 3aKOH COXpPAaHEHHUS HHEPTUH, 3aKOH MPSMOJIMHEHHOro pachpoCcTpaHeHUs
CBETa, 3aKOH OTPaKCHHs CBETA, 3aKOH MPETOMIICHHS CBETA; 3aKOH COXPAHEHUs YHEPTHH,
3aKOH COXpPAHEHHUs HMITYJIbCa, 3aKOH COXPAHEHHUsS »JJIEKTPUUYECKOTO 3apsijia, 3aKOH
COXpaHEHHUsI MacCOBOTO 4HCIa, MOCTyjaThl bopa, 3aKOH pajHMOaKTUBHOTO pacmanaa);
YBEPEHHOE HCIIOJIb30BAHWE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHalnu3e (PU3NYECKHX
SABJICHUU U ITPOLIECCOB;

5) yMeHHUE yUMTBHIBaTh T'PAHUIBI IPUMECHEHUS M3YyYCHHBIX (DH3UUYESCKHX MOJCIICH:
MaTepualibHasi TOYKa, HWHEPIUAIbHASICUCTEMA OTCUETa, HJACAIbHBIA Ta3; MOJAENHU
CTPOEHUS ra30B, )KUIAKOCTEH U TBEPJIBIX TEJI, TOUCUHBIN dJIEKTPUUECKUN 3apsil,

dliepHasi MOJEeNIb aToMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpU PEHICHUH
bu3nuecKkux 3aaay;

6) BmagcHHE OCHOBHBIMH METOJAMH HAYYHOTO IIO3HAHUS, MCIIOJIb3YeMBIMH B
¢du3KKe: MPOBOANTH NMPSIMbIE M KOCBCHHBIC M3MEPEHUS (PU3MUECKUX BEIUYHH, BHIOUpas
ONTHMAJIBHBIA  CIMOCO0 W3MEPEHHUS W HCIONB3yS M3BECTHBIC METOABI  OICHKH
MOTPEIIHOCTE U3MEPEHUM, MPOBOJIUTH MCCIEAOBAaHUE 3aBUCUMOCTEH (U3UYECKUX
BEJIMYUH C MCIOJIb30BAaHUEM TPSIMBIX W3MEPECHHM, OOBICHATDH MOTYUCHHBIC PE3YIbTaThl,
UCTIONB3Ysl (U3UYECKUE TEOPWUU, 3aKOHBI M TIOHATHS, W JIeJaTh BBIBOJABI; COOJIFOIATH
mpaBuja O€30MacHOTO TpyJa TMPH TMPOBEACHUM HCCIICIOBAaHWNA B paMKax Y4eOHOTO
DKCIIEPUMEHTa M  Y4eOHO-UCCIICNOBATECILCKOW JCSATCIIBHOCTH C  HCIIOh30BAaHUEM
U(GPOBBIX  M3MEPUTENBHBIX  YCTPOWCTB W JIabOpaTopHOTOo  O0OOPYIOBaHUS;
c(hOpPMHUPOBAHHOCTD MPEJICTABICHUNA O METOAaX MOJYYCHHUS HAYYHBIX aCTPOHOMHUYECKUX
3HAHUM;

7) chopMHPOBAHHOCTh YMCHHS pelIaTh PAaCUCTHBIC 3aqaud C SBHO 3aJaHHOM
(bu3nuecKoil MOJENbI0, HUCIMOJIb3ys (U3NYECKHE 3aKOHBI W TPHUHIUIBI, HA OCHOBE
aHajM3a YCJIOBMS 3aJaydl BBIOUpaATh (PU3MYECKYI0 MOJENb, BBIICTATh (DU3ndecKue
BETUYMHBI W (OPMYJIBI, HEOOXOMUMBIC IS €€ PEIICHHs, TPOBOAUTH pPacdeThl H
OIICHMBATh PEALHOCTh IMOJYYEHHOTO 3HAYCHUS (U3MYCCKOW BEITWYMHBI, pEIIaTh
KauyeCTBCHHBIC  3aJlayd, BBICTpAWBas JIOTHYECKH HEIPOTHBOPCUYMBYIO  IICTIOUKY
pacCyXJeHU C OMOpod Ha H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (PU3HUECKHUE
SIBJICHMS;

8) chopMHUPOBAaHHOCTh YMEHUS MPUMEHSTH MOJyUYCHHbIC 3HAHUS JUISI OOBSICHEHHUS
YCJIOBHM MpOTeKaHusI GU3UUECKUX SIBJICHUN B MPUPOJIC U JJIS MIPUHATHUS MPAKTUYECKUX
pelieHni B MOBCEAHEBHOM JKU3HU JUIS OOECIeUeHHUsT OS30IMacHOCTH MPH OOpalIieHUU C
OBITOBEIMU TIpHOOpPaMH W TEXHHUUYECKUMHU YCTPONCTBAMH, COXPAHCHUS 3I0POBbI U
COOJIIOJICHNST HOPMAKOJIOTHYECKOTO TOBEICHUS B OKpYXKalollehd cpene; MOHUMaHue
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKCHUNM (PU3MKU U TEXHOJIOTHH JUIsl PAIrlMOHATIBHOTO
MPUPOOTIOTH30BAHHS;

9) chopMHPOBAaHHOCTH COOCTBEHHOW TO3HMIIMA 10 OTHOIICHUIO K (PH3NYECKOU
nH(DOpMaIUK, MOTy4aeMOl U3 Pa3HBIX MCTOYHMKOB, YMEHUW HCIOJIb30BaTh IMHU(PPOBHIE



TEXHOJIOTMM Il TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIPETALUA U  IPEICTaBICHUS
y4eOHOM U HAy4YHO-TIOMYJSIPHOM HWHGOpMAIUU; pPa3BUTHE YMEHUN KPUTUYECKOTO
aHaJM3a MmoJryyaeMoil nadopmanmu;

10) oBnaseHwe yMEHHSAMHU pabOTaTh B TPYIIE C BBHIMOJHECHHEM Pa3IMYHBIX
COLIMAJIbHBIX pOJIEH, IUIAHUPOBATh pabOTy TpyHNbl, pPALUOHAIBHO PaCIpPENEIATh
JESTEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHMBATh BKJIAJ KaXXJIOTO U3
YYaCTHUKOB T'PYIIIIbI B PEIICHUE paccMaTpUBaeMOM NPOOIIEMBIL;

11) oBnageaue (CPOPMHUPOBAHHOCTH NPEACTABICHMI) TNpaBUIAMH 3allkCH
¢uznyeckux Gopmyn penbedHO-TOUeUHOM CcUcTeMbl oOo3HaueHuit Jl.bpaitnsa (s
CJICTIBIX U CIA0OBHUIALIUX O0YUAIOIIUXCS).

Ilpogpeccuonanvnaa nanpasenennocms yuebnoii Oucyunaunvt «Duzukay
OpeanojiaraeT  IEJNCHANpPaBICHHOE  NPUMEHEHHE  [EJaroruueckux  CpeJCTB,
o0OecreuynBaloUX HE TOJIBKO (opMHpoBaHUE y OOydyaroluxcs 3HAHUM, YyMeHUil,
HaBBIKOB 10 Y4eOHOM TUCIUIUIMHE, HO U Pa3BUTHE MHTEpPEca K JaHHON MPOPEecCUu WU
CHEIMAIbHOCTH, LIEHHOCTHOE OTHOIICHHE, MPO(EeCCHOHANBHBIX KadyeCTB JUYHOCTH
OyIyIIEeTo CIeuaancTa.

1.4 Kosin4ecTBO 4acOB Ha OCBOEHHE MPOrPaMMbl Y4eOHOM AUCHUIIITUHBI:
MakcumanbHOU yueOHOM Harpy3ku oOyuatromierocst 95 4acos, B TOM 4HCIIE:
00s13aTeIHPHON ayAUTOPHOM y4eOHON HArpy3ku oOydarorierocs 95 gacos.



2 CTPYKTYPA U COAEP KAHUE YYEBHOM JUCHUAIIJINHBI
2.1 O6beM yueOHOM TUCUMIIMHBI U BUAbI YUeOHOH padoThl

Bun yuyeonoii padoThl
(B T.4. mpo(eccHOHATBHO-OPHEHTHPOBAHHOE COlePIKaAHMe)

O0BLeM yacoB

MaxkcumanbHasi ydeOHas Harpy3Ka (Bcero 1o nporpaMme JMCIUTIINHBI)

95

O6s3aTesibHAsA ayIMTOPHAs y4eOHas Harpy3Ka (Bcero)

95

B TOM 4HCIJIC:

JICKIIUH, YPOKHU

U3 HUX NPOPeCcCUOHANILHO-OPUECHMUPOBAHHOE COOEPIHCAHUE

MPAKTUYCCKUC 3aHATUA

U3 HUX NPOPeCcCUOHANLHO-OPUECHMUPOBAHHOE COOEPAHCAHUE

J1abopaTOpHEIC 3aHATHUS

U3 HUX npoqbeccuommbHO-opueHmupoeanﬁoe codepofcaﬂue

[Ipomexyrounas arrectanus B popme: nudHepeHIPOBaHHBINA 3a4eT

N Ao o| RIS




2.2 TemaTuyeckuii jiaH u cogepkanue yueoHoii nucunminnbl Q.06 @usnka

Konanl
Conep:kanue y4yeOHOro MaTepuasa, J1ad0paTopHble U MPAKTHYECKHUE KOMIIETEeHIU,
HamMeHoBAHMe 3aHATHS, CAMOCTOSITeIbHAsI padoTa 00y4aromerocs, KypcoBas pabora O6Lem Yposenn ¢popmupoBanuio
(mpoekT) (ecim MpeyCMOTPEHBI ), HHbIE BU/IbI Y4e0HO#i padoThl B KOTOPBbIX
pa3aesioB H TeM 4acoB OCBOEHUS
COOTBETCTBHU € Y4eOHBIM IJIAHOM Crocoo0cTByeT
(B T.4. mpogecCHOHATLHO-OPHEHTHPOBAHHOE COIePIKAHME) 3JIeMEeHT
NporpamMmsl
IlepBblii cemecTp
BBenenue ®u3KKa METOJIbl HAYYHOTO MO3HAHUS. 2 1
[TpodheccnoHaTbHO-OPHEHTHPOBAHHOE COACPKAHKE. 3HAUCHUE PO (PU3HKHU B
OankoBckoi u puHAHCOBOM cepe. MoaenupoBanue (UHAHCOBBIX PHIHKOB.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIePsKAHUE 22 JlnmunoctHbIE,
Pa3nes 1. Mexanuka METaIPEIMETHBIEC U
Tema 1.1. Ocunossl | Coaepkanune y4eOHOro MaTepuasia 6 IIPEAMETHBIC
KHHEMATHKH Mexanudyeckoe JABUKEHUE. XapaKTEpPUCTUKH  MEXAHWYECKOrO  JIBUIKEHUS: 2 1 KOMIICTCHIIVH B
nepeMeINIeHHe, MyTh, CKOPOCTh. COOTBETCTBUU C
PaBnomepHOe npsmonuHeiiHoe aBrkeHue. OTHOCUTETHLHOCTh MEXaHHYECKOTO ®I'OC cpennero
JIBUKEHHUSI. ob1ero
Yckopenue. PaBHonepeMeHHOE TPSAMOJIMHEWMHOE IBUKEHHUE. oOpasoBaHus,
CBo0OosiHOE TajfieHre Tesl. PaBHOMEpHOE ABMKEHHE IO OKPYKHOCTH. YTBEP>KJIEHHOTO
IIpakTuyeckoe 3ansaTue Nel Pemenue 3agau no reme «PaBHOMEpHOE U 2 2 MIPUKA30M
PaBHOYCKOPEHHOE JIBIKEHUE). MunucrepcTBa
IIpakTuyeckoe 3ansitue Ne2 Pemenue 3a1a4 no reme «PaBHOMEpHOE IBUKEHUE 2 00pasoBaHKs 1
IO OKPYKHOCTH. Haykn PO ot
17.05.2012 Ne 413
Tema 1.2. Ocnossbl | Coaep:kanue yueOHOro MaTepuasia 8
JMHAMUKH OcHoBHas 3a1a4ya AuHaMuku. B3aumopericteue ten. Cuna. [lepBbrit 3aKoH 2 1

Herorona. Bropoi 3akon Herorona. Tperuit 3akon HeroroHa.
[TpodeccnonanbHO-OpUEHTHPOBAHHOE cofiepxkaHue. [JluHaMIKa ¢ TOUKU 3peHHS

pa3pabOTKH AITOPUTMOB (DMHAHCOBBIX PHIHKOB




Cuitel B IIprupoac. 3aKkoH BCEMHUPHOI'O TATOTCHUA. Cuita TSOKeCTH | cHJIa
BCCMHUPHOI'O TATOTCHUA.

IIpakTuyeckoe 3ansaTue Ne3 Pemienue 3anau no remMe «3axkoHsl HproToHa) 2
Pemenne 3a1a4 ¢ npogeccnoHaIbHOI HANIPABJIEHHOCTHIO 2
JlabopaTopnasi paGora Nel "M3ydeHue OCOOCHHOCTEH CHIIBI  TpEHHS
(cxosbxeHms)"
Tema 1.3. 3akonnl | Conep:kanne yueOHOro Mmarepuaja 8
cOXpaHeHMs B HNMmynbce Tena. 3aKoH COXpaHEeHUsI UMITYJIbca. PeakTUBHOE IBUYKEHHUE. 2
MeXaHHKe Mexanuueckas padora cuibl. MomHocTs. DHeprus. Kunetnueckas sHeprus. 2
[ToreHunanbHast SHEprus. 3aKOH COXpaHEHUS] MEXaHUYECKON IHEPTHH.
IIpakTuyeckoe 3anaTue Ned4 Peuienue 3a1au 1o teme «3aKOH COXpaHEHUs 2
UMITYJIbCa»
IIpakTuyeckoe 3ansaTue NeS Pemienue 3agau no teme «3aKOHbI COXpaHEHUSs 2
SHEPIUN»
Paznes 2. MosiexkyasipHas GU3HKa U TEPMOAMHAMHMKA 18
Tema 2.1. Ocnossl | Conep:kanue yueOHOro MmarepuaJia 4
MOJIEKYJISIPHO- OcCHOBHBIE TOJIOKEHUS MOJIEKYJISPHO-KMHETUYECKOW Teopuu. Pasmepsl u macca 2 JlmynocTHBIE,
KHHETHYeCKOM MOJIEKYT ©  aroMoB. bpoyHoBckoe aBmxenue. Juddysus. Crpoenue METANpPEIMETHBIE U
TEOPHUH. ra3oo0pasHbIX, XUAKMX M TBepAbIX Tesd. CKOpPOCTH JBMKEHUS MOJEKYT M MX IIpEeIMETHBIE
U3MEpEHHE. KOMIIETEHIINH B
Wneaneuplii  ra3. JlaBnenue ra3a. OCHOBHOE YypaBHEHHE MOJIEKYJSIPHO- COOTBETCTBUHU C
KMHETUYECKOW TEOpHUH. ®I'OC cpennero
YpaBHEHME COCTOSHUS UI€ATBHOTO ra3a. ['a30Bble 3aKOHBI. ob1ero
[IpodeccnoHaIbHO-OPUEHTHPOBAHHOE  cojepkaHue.  M3ydenme — (u3HKO- oOpasoBanus,
XUMHUYECKHUX CBOMCTB IEHEKHBIX KYITIOP. YTBEPKACHHOTO
IpakTnyeckoe 3ansitue Ne6 Pemienue 3amad mo teMe «YpaBHEHUE COCTOSHUS 2 MPUKa30M
UJCABHOTO ra3a. ['a30Bble 3aKOHbBI) MunucrepcTBa
Tema 2.2. Ocnossl | Coaep:kanne y4eOHOro MaTepuasia 6 oOpa3zoBaHus U
TEPMOJMHAMUKH Buytpennsist sHeprus uaeanbHoro rasza. Pabora u teruora kak GopMsl nepenauu 2 Hayku PO ot
sHeprun. YpaBHeHHe TEMI0BOro 6ananca. AnuabaTHbI mpolece. 17.05.2012 Ne 413
[TepBoe Hauanmo TepmMoAMHAMHUKU. BTOpoe Hauano TepMoAMHAMUKH.
Tennossie nurarenu. [Ipunuun aeiictBust teroBoil Mamuuel. KIIJ[ TemnoBoro 2

neurarens. OxpaHa MpUpPOIbL.
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[TpodeccnonanbHO-OpUEHTUPOBAHHOE collepkaHue. M3ydeHune HKOIOrHYecKUux
OCHOB IIPOU3BO/ICTBA FOCYIaPCTBEHHBIX JICHEKHBIX 3HAKOB.

IIpakTuyeckoe 3ansaTue Ne7 Pemenune 3amau no teme «llepBslii 3aK0H
TepMoauHamMuKu.  lIpuMeHeHune  nepBoro  3akOHa ~ TEPMOJUMHAMUKH K
M30IPOLECCAM.

Tema 2.3.

ArperaTHsbie
COCTOSIHUSA
BellecTBa.
da3oBbIe
nepexo/bl

Conep:xanue yueOHOro MmaTepuajia

Hcnapenne u koHneHcanus. HachlmeHHbIH Tap ¥ €ro cBolcTBa. AOCONIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. Touka pockl. Kumenwe. 3aBHCHUMOCTD
TEMIEpaTypbl KUNEHUs OT naBieHus. [leperpeTslii map u ero MCIoib30BaHUE B
TEXHHUKE.

Pemenne 3a1a4 ¢ npogeccHOHATbHOI HATIPABJIEHHOCTHIO

Jladoparopnoe 3ansaTue Ne2 «/3MepeHne OTHOCUTENLHON BIQKHOCTH BO3/1yXa»
[TpodeccnoHanbHO-OPUEHTUPOBAHHOE — COJepKaHue. VcclieoBaHue — BIIMSHUS
BJIQXKHOCTH BO3JIyXa Ha MPOM3BOACTBO U XPAHCHUE JICHEKHBIX KYITIOD.

2,3

Conep:xanue yueOHOTo MaTepHuaJia

XapakTepucTHKa JKUJAKOTO COCTOSIHHMS — BemlecTBa. [IOBEpXHOCTHBIA — CIOM
JKuakocTu. KanusisipHsle sSIBIECHUS.

XapakTepucTruka TBEpJAOro COCTOsIHUS BemecTBa Kpucrammmueckue u amopdHbIe
tena. CBOMCTBA TBEPJIBIX TEI.

IIpakTnyeckoe 3ausitue Ne§ Pemenue 3agau no reme «BiaaXxHOCTb BO3IyXay.

Paznen 3. DnekTpoaMHaMuKa

Tema 3.1.
DJIEKTPpHYECKOe
noje

Conep:xanue yueOHOro MaTepuaJia

DneKTpuuecKue 3apsapl. 3aKOH COXPAaHEHUsS AIEKTPUUYECKOro 3apsjia. 3aKOH
Kynona.

Onektpuuyeckoe 1mone. HanpsbkeHHOCTs  3nexkTpudeckoro moss.  [IpuwHomn
CYNEpHO3HUIMH TOJIEN.

N OIOIN

PabGora cunm anmextpocratmyeckoro mosst. [loreniuan. Pa3HOCTh mMOTEHIIMAOB.
OKBHUIOTEHLIMAIbHBIE TOBEPXHOCTH. CBA3b MEXIy HaNpsHKEHHOCTBIO U
Pa3HOCTBIO MOTEHITUANIOB AJIEKTPHUECKOTo oM. [IpOBOTHUKHM B AIIEKTPHYECKOM
noje. J[ManeKTpuKu B aneKkTpuueckoM nose. [omspuzaius TuaneKTpruKoB.
[IpodeccronanbHO-OpHEHTHPOBAHHOE conepkaHue. V3ydeHne OCHOB TEXHHUKH
0€30IaCHOCTH ITPU PAbOTE € IEKTPUIECKUMU TPUOOPAMHU 1 OPHCHON TEXHUKOM.

IIpakTyeckoe 3ansaTHe Ne9 Pemienue 3a1a4 o teme «JIEKTPUIECKOE TIOJIEN

JInuHOCTHBIE,
MeTarnpeIMEeTHbIE U
MpeMETHBIE
KOMIIETCHIINH B
COOTBETCTBUU C
®I'OC cpennero
ob1ero
oOpasoBanus,
YTBEP>KJIEHHOTO
MIPUKa30M
Munucrepcrsa
oOpa3zoBaHHs U
Hayku P® ot
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IpakTnyeckoe 3ansitue Nel( Pemenue 3a1a4 no temMe «JIEKTPUIECKOE MOJIE»

Konnencaropsl. CoenrHeHre KOHACHCATOPOB B Oarapero. DHeprus 3apsukeHHOIo 1
KOHJIEHCAaTOpa. DHEPrus 3JEKTPUUECKOIO MOJIS.
Apyrue ¢opmMbl KOHTPOJsL (cpeaHuii 0a/ul MO TEKYIIMM OIleHKaM
yCIeBaeMOCTH)
Bropoii cemecTp
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IEP:KAHUE
Tema 3.2. 3akonb1r | Coaepkanue yueOHOro MaTepuasia
NOCTOSIHHOTO VYcioBus, HeOOXOUMBbIE Ul BO3HHUKHOBEHHUS U IMOAJEPKAHUS SIIEKTPUUECKOTIO 1
TOKA Toka. Cuijia ToKa M IJIOTHOCTh TOKa. 3akoH OMa i ydacTKa Iend. 3aBUCUMOCTb
3JIEKTPUUECKOTO CONPOTHUBIIEHUS OT MaTepHala, JJIUHbI U IUIOIAAN MONEPEeYHOro
CEYEHHUs NMPOBOJHUKA. 3aBUCUMOCTh CONPOTHUBJIEHUS IPOBOJHUKOB OT
TEMIEPATYPHI.
O/1C uctounuka. 3akoH Oma ass noiHoi nenu. CoeTMHEHUE TPOBOJHUKOB.
CoenmHeHNE UCTOUHUKOB 3JIEKTPUUECKOM SHEpruu B 6arapero.
TemioBoe neficTBUE AieKTpudeckoro Toka. 3akoH Jxoyns-Jlenma. PaboTa u
MOIITHOCTb 3JIEKTPUUECKOT0 TOKA.
IpakTnyeckoe 3ansaTHE Ne 6 «3aKOHBI TOCTOSTHHOTO TOKaY 2
Pemenue 3ana4 ¢ npogeccHoHAIBHON HANIPABJIEHHOCTHIO 2,3
JlabopaTtopnoe 3ansitue Ne3 «lI3yuyeHue 3aKOHOB TIIOCIENOBATEIBHOIO U
NapauIeIbHOTO COEAMHEHNUS TPOBOAHUKOBY
[TpodeccnonanbHO-OpUEHTUPOBAHHOE  cojiepkaHue.  VccimenoBaHHe — HOBBIX
TEXHOJIOTHI 1 TpUOOPOB, IPUMEHSIEMBIX JIJIs1 pab0Thl 0AHKOBCKOI0 pabOTHHKA.
JlabopaTopHnoe 3ansitue Ned «M3mepenue 3/1C u BHYTpEHHETO CONMPOTUBIICHUS 2,3
HCTOYHUKA»
Tema 3.3. Copaeprxxanue yueOHOro MaTepuaJia
DJIeKTPUYECKUH OJIEKTPUYECKUT TOK B MeTaUlaX. OJEKTPUYECKHA TOK B JJIEKTPOJIUTAX. 1

TOK B Pa3JINYHBIX
cpenax

Onektponu3. 3akoHbl Papanes. IlpuMmeHeHue dnekTponu3a B TEXHHKE.
OJIEeKTpUYECKHI TOK B razax M Bakyyme. MoHwmsamus rasa. Buael razoBbixX
pa3psnos. [lonarue o mnasme. CBoNCTBa M IPUMEHEHUE JIEKTPOHHBIX MTYYKOB.
DNEeKTpUYECKHii TOK B  modynpoBoAgHUKax. (CoOCTBEHHass MPOBOJAMMOCTD
HOJYIPOBOIHUKOB. [ToynpoBOTHUKOBBIE TIPUOOPHI.

Tema 3.4.

Conep:kanue y4eOHOT0 MaTepuaJia

17.05.2012 Ne 413

JIM4HOCTHBIE,
MeTarnpeIMETHbIE
IIpEeAMETHBIE
KOMITETCHIINH B
COOTBETCTBUU C
®I'OC cpennero
ob1ero
oOpa3oBaHus,
YTBEP>KJIEHHOTO
MPUKA30M
MuHnucrepcTBa
oOpa3oBaHus U
Hayku PO ot
17.05.2012 Ne 413
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MarbuuTHoe 1oJjie

BekTtop wWHAYKIIMM MarHUTHOro moyisd. JIeWcTBME MArHUTHOTO TIONA Ha
OPSIMOJIMHEMHBIA NPOBOAHMK ¢ TOKOoM. Cuna Awmmnepa. 3akoH Awmmepa.
B3aumoneiictBue TOkOB JleCTBME MarHMTHOIO TMOJISI Ha JABMXKYIIMHCA 3apsl.
Cuna Jlopenua. OmpezeneHue yAENbHOTO 3apsia. YCKOPHUTENIH 3apsiKeHHBIX
YaCTHII.

[TpodeccnoHanbHO-OPHEHTUPOBAHHOE cojepkaHue. [Ipou3BOJACTBO MarHUTHOMN
KPacKH JIJIsl TPOBEPKH MOJTMHHOCTH JICHE)KHBIX 3HAKOB.

IpakTnyeckoe 3ansitue Ne7 Pemenne 3a1a4 «MarHuTHOE MOJIE» 1
Tema 3.5. Conep:xxanue yueOHOro MaTepuaJia 3
DJIEKTPOMAarHuTH | DnekrpoMmarHuTHas uaaykuus. [Ipasuno Jlenna. 9/IC uHAyKIMK B JIBUKYIIUXCS 2
asi HHAYKIUSA IPOBOAHMKAX. SIBIEeHHME CaMOMHAYKUUU. VIHIYKTUBHOCTb. DHEPIrusi MarHUTHOI'O
HOJIS.
IIpakTnyeckoe 3anaTue Ne§ Pemienue 3a1au «9J1€KTpOMarHuTHas MHIAYKLUS» 1
Pa3nen 4. Kojieoanus ¥ BOJIHBI 11 JInaHOCTHEIE,
Conep:xxanue yueOHOT0 MaTepuaJia 2 MeTarnpeIMETHbIE
KosnebarensHoe JIIBIDKEHUE. [Mapmonunueckue KOJIEOAHUS. CB00OOIHEIE 2 MpeMETHBIE
MexaHudeckue KkonebaHus. [IpeBpamieHue SHeprum Npu  KoyieOaTebHOM KOMIIETEHIINH B
JBUKEHUU. COOTBETCTBUH C
Tema 4.2. Conep:xxanue yueOHOT0o MaTepuaJia 3 ®I'OC cpennero
Ynpyrue BoJHbI [Toniepeunblie U MPOJOIBHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHBI. 3BYKOBBIE BOJIHBI. 2 o0rero
NuTtepdepentus BonH. [loHsaTHe 0 A paKkyy BOIH. oOpasoBaHus,
[IpodeccnonaibHO-OPUEHTUPOBAHHOE coepKaHueE. [TpuHIIMI paboThI YTBEPKIAECHHOIO
yIbTPauOJIETOBOrO JETEKTOPA. HIPpUKa3oM
IMpakTnyeckoe 3ansitue Ne 9 Pemenue 3amau «MexaHW4decKne KOJICOAHUS H 1 Munucrepcra
BOJIHBD) o0pazoBaHUs U
Tema 4.3. Conep:xxanue yueOHOTo MaTepuaJia 2 Hayku PO ot
duexkTpoMardiuTH | CBOOOHBIE 3IeKTpoMarHuTHele kojeOaHus. dopmyna Tomcona. IlpeBpamenue 2 17.05.2012 Ne 413

bIe KOJIeOAHUA

SHEPTrUuu B KoJIe0aTeIbHOM KOHTYpE. I'eneparop He3aTyXaroumx
AJIEKTPOMArHUTHBIX KOJeOaHWil. BBIHYKIEHHBIE JIEKTPUYECKHE KOJeOaHUsI.
[lepemenHbIii TOk. EMKOCTHOE M WHIYKTUBHOE COMNPOTUBIEHUS TEPEMEHHOTO
Toka. 3akoH OMa JIJ1s1 1IeTH IEPEMEHHOT0 ToKa. PaboTa u MOIITHOCTh IEPEMEHHOTO
toka. ['eneparoper Toka. Tpanchopmatopsl. Ilomydyenue, mnepemaua u
pacrpeeieHue 3JIEKTPOIHEPTUH.
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Tema 4.4. Coaep:xxanue yueOHOro MmaTepuaJia 4
DJIEKTPOMATHUTH | DJIEKTPOMArHUTHOE IMOJIE KaK OCOOBIN BHUJ MaTepuu. DIEKTPOMATHUTHBIC BOJIHBI. 2
ble BOJIHBI Bubparop ['epria. OTKpEITHIN KOJIeOaTeNbHBII KOHTYP.
N3o6petrenue paguo A.C. IlomoBeiM. Ilonstue o pamuocsssu. [Ipumenenue 2
AJIEKTPOMATrHUTHBIX BOJIH.
[TpodeccuonansHO-OpUeHTHPOBaHHOE cojlepkaHue. Poib cpelncTts maccoBoi
uHpopmanuu B OpMHUPOBAaHUHN OAHKOBCKHX YCIIYT.
Pa3znen 5 OnTuka 7 JInunocTHEIE,
Tema 5.1 Conepixanue y4eOHOr0o MaTepuaJia 2 MeTarnpeIMETHbIE U
IIpupona cBera CKopoCTh pacnpOCTpaHEHUsl CBETA. 3aKOHbI OTPAXKEHHSI U IPEJIOMJICHUS CBETa. 2 IIpEAMETHBIE
[Tonnoe orpaxkenue cBera. JIuu3pl. a3 kak ontuyeckas cucrema. OnTUYeCKre KOMIIETEHIINH B
npuOOopHI. COOTBETCTBUU C
Tema 5.2 Conep:xxanue yueOHOro MaTepuaJia 3 ®I'OC cpennero
BosiHoBbIE Untepdepenmus cBera. KorepeHTHOCTh CBETOBBIX Jydel. MHTepdepeHuus B 2 o01mero
CBOIICTBA CBETA ToHKuX MieHkax. Konpua Hetotona. Mcnonbs3oBanue untepdepeHy B HayKe U obpasoBaHus,
texHuke. Judpaxnus csera. Judpakuus Ha mendM B HapajieNbHBIX JIydyax. YTBEPKACHHOTO
Hudpakuonnas pemerka. [lomspuzamus nmonepeunsix BosH. [lonspuzanus ceeta. NPUKa30M
JBoniHoe nyuenpenomieHue. Ilomspounsl. Jucnepcus cera. Buibl cnexkTpos. Munucrepcrsa
Cnextpel  ucnyckanusi. CHekTpel  MOIJIOMIEHUS.  YIbTpaduoIeTOBOE U obpasoBaHHs 1
uH(ppakpacHoe n3nydeHus. PentrenoBckue qy4n. VX mpupoja v CBOHCTBa. Hayku PO ot
[TpodeccroHaNbHO-OPUEHTHPOBAHHOE CojiepskaHue. MCronp30BaHHe KBAHTOBBIX 17.05.2012 Ne 413
KOMITbIOTepOoB. CriocoObl 3alUThI HH(OPMAIIHH.
IIpakTuyeckoe 3anstue NelQ) Pemenue 3amau «lIpenomnenue cBera. 1
JudpakimoHHas pemeTka»
Tema 5.3. Copepxxanue y4eOHOro MmaTrepuaJia 2
CnenunanbHas Ilocrynarer OiHmrelHa. IIpocTpaHcTBO W BpeMs cleLUAIbHOW TEOpPUH 2
Teopus OTHOCHUTEIBHOCTHU. CBsI3b MACChl M SHEPTHH CBOOOHOM YaCTHUIIbI. DHEPTHUS TTOKOS
OTHOCHTEIbHOCTH
Pa3znen 6. KBanToBas pusuka 7 JInuHoCTHBIE,
Tema 6.1. Conep:xanue yueOHOro MmaTepuajia 3 METAIlpEAMETHBIC 1
KBanroBas KBanrosas runoresa Ilnanka. Baemmnuii porosnekrpuaeckuii 3¢pdexr. OTOHEL 2 HPEAMETHBIC
ONTHKA Buyrpennnii porosdpdekr. Tunsl Gorosnementos. Jlapnenue cera. [lonarue o KOMIICTCHIIH B

KOPITYCKYJIIPHO-BOJIHOBOM IIPUPOJIE CBETA.

COOTBETCTBHH C
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[TpodeccuonaibHO-OpUEHTHPOBAHHOE cojiepkaHue. [Ipumenenne Gpu3sndeckux ®I'OC cpennero
MPUHIIAIIOB B KPUNTOTpaduu. ob1ero
oOpasoBaHus,
= YTBEPKJIEHHOTO
Pemenue 3aga4 ¢ npogeccuoHAIbHONH HANIPABJIEHHOCTHIO 1
" o o MIPUKA30M
IpakTuyeckoe 3ansitue Nell Pemenue 3amau "®opmyna DitHmTeHa 175
" Munucrepcrsa
doTtodrpdexra. DoTOHBI
oOpa3zoBaHHs U
Tema 6.2. ®uszuka | Cogep:kanue y4eOHOro MaTepuajia 2 Haykn P® ot
aToMa Pa3BuTHne B3rJs/10B HAa CTpOCHHME BemiecTBa. fAnepHas monenb aroMa. OmnbITe O. 2 17.05.2012 Ne 413
Pesepdopna. Moaens aroma Bogopoaa o H. bopy. ['unotesa ne bpoiins. B
Tema 6.3. Pusuka | Coaepkanue yueOHOro MaTepuasia 2
aTOMHOIO siApa EctecTBeHHass paiMOaKTUBHOCTb. 3aKOH paJMOaKTUBHOTO pacnaga. CrocoObl 2
HaOJIOZICHUS M PETUCTPALINH 3apsHKEHHBIX YacTull. CTpoeHrne aTOMHOTO sipa.
Jedext macchl, SHeprus CBA3M U YCTOMYMBOCTH AaTOMHBIX sjaep. SnepHbie
peakiuu. MickyccTBeHHas pagoaKTUBHOCTb.
Henenune Ttsokensix saep. LlemHas simepHas peakuus. YmOpasisemas ILenHas
peakuus. Anepusiii peaktop. [lomydeHue paavoOaKTUBHBIX HM30TONOB M HX
npuMeHeHue.  buonornueckoe — AeMCTBME  paJUOAKTUBHBIX  W3JIYYEHHH.
DJIeMEeHTapHbIE YaCTHUIIBI.
IIpome:xxyTouHast arTecTanus: 1M pepeHIUPOBAHHBIN 3a4eT 2
HToro mo aucumminmue 95
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3. YCJIOBUSI PEAJIM3ALIMM TIPOTPAMMBI  YYEBHOM
TV CHUILIAHBI

3.1 TpeGoBanusi K MHHHMAJIBHOMY MAaTepHAIbHO-TEXHUYECKOMY
olecrie4eHUI0 YU4eOHOI TMCUHUIIHHbI:

Peanu3zanust mporpamMMbl TUCHUIUIMHBI TpeOyeT HaMU4yusl y4eOHOro kaOuHeTa
(Gu3MKH 7151 TPOBEACHUSI 3aHATHH JIGKIIMOHHOTO TUIIA, TPAKTUYECKUX 3aHATUH, B TOM
YHClie TPYNINOBBIX, WHAWBUAYAIbHBIX, MUCHMEHHBIX, YCTHBIX KOHCYJbTALIUH,
TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTalllu.

O6opynoBaHue:

- pabodee MecTO MpenoaBaTeis;

- CIHeUualIu3upoBaHHas MeOenb  (CTONBI, CTyJbd IO  KOJUYECTBY
oOyyarommxcsi);

- I0OCKa YYEHHUYECKasl.

TexHuyeckue cpeacTBa 0OyICHHS:

- KoMIbIoTEp (HOYTOYK);

- MYJIbTUMEIUNHBIN IIPOEKTOP, IKPAH.

V4aeOHo-HarmsIgHple  MOCOOUS: TIJIAKATHI, y4eOHO-HArJsIHbIE  TTOcoOus,
o0OecrieuMBalOIIMe TEMAaTHMYECKWE WUIIOCTpAUMKW 1O  pabouelt  mporpamme

JUCHMIUIMHBL, B TOM YHCIIE, BUAECO-ayJTUO MaTepHUalibl, KOMIBIOTEPHbIE MPE3CHTALIUY.

Komneiorep uMeeT 1ocTyn K 3J€KTPOHHO-OUOIMOTEYHBIM CUCTEMAM, BbIXO B
rno0anpHyl0  ceTb  VIHTepHEeT, OCHAllleH  JIMIEH3UOHHBIM  IPOTPaMMHBIM
o0ecreyeHnEeM.

3.2.  Y4eOHO-MeTOAUYeCKOe M uHpOpMaAIIMOHHOE o0ecrieueHme
peaju3anyu y4eOHOH TUCUMIINHBI
OcHOBHBIE YUeOHbIe U3TaHUsI

1. Msikumies, I'. S. ®usuka: 10 kiacc: 6a30BbIi U yriyOIE€HHBIN YPOBHH :

yueOHuk / I'. 5. Msxumwes, b. b. byxosues, H. H. Corckuii ; non penakmueit H. A.
[TapdentbeBoii. — 11-e uzn. — Mocksa : I[Ipocsemenne, 2024. — 432 ¢. — ISBN
978-5-09-112178-0. — TekcT : 3JI€KTpOHHBIN // DIEKTPOHHBIN pecypc LuppoBOit
obpazoBarensHoit  cpeasl  CIIO  PROFoGpazoBanme : [cait]. — URL:
https://profspo.ru/books/132340 (mara oopamenwus: 29.05.2024). — Pexum gocrymna:
s apropusup. [lonb3zoBarenen

2. Msikumies, I'. S. ®usuka: 11 knacc: 6a30BbIi 1 yriyOnE€HHBIN YPOBHH :
yueOnuk / I'. SI. Makumes, b. b. Byxosues, B. M. Uapyrun ; mon penakmueit H. A.
[TapdentbeBoit. — 12-e uzn. — Mocksa : [Ipocsemenune, 2024. — 441 c¢. — ISBN
978-5-09-112179-7. — TexcT : 3ACKTPOHHBIN // DIEKTPOHHBIM pecypc HUBPOBOI
obpazoBarensHoit  cpeasl  CIIO  PROFoGpazoBanme : [cait]. — URL:
https://profspo.ru/books/132346 (nata obpamenus: 29.05.2024). — Pexxum gocryma:
st apropusup. [lonb3zoBarenen

3. Pomanoga, B. B. ®usuka. [Ipumeps! perienus 3a1ay | yueOHoe nmocooue
/ B. B. PomanoBa. — 2-¢ u3n. — MuHCck : PecnyOauMKaHCKUIT WHCTHUTYT
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npodeccuonanbaoro oopazosanus (PUIIO), 2021. — 348 ¢. — ISBN 978-985-7253-
60-9. — TekcT : 2MeKTPOHHBIN // DASKTPOHHBINA pecypc UPPOBOil 00pa30BaTENbHOM
cpeasl CITO PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/125481
(mata oopamenust: 29.05.2024). — Pesxxum gocTyna: uist aBTOPU3UP. TIOJIh30BaTEICH

JlonoJIHUTEIbHbIE YUeOHbIe H3TaHUs

1. BacumpeB, A. A. ®wusuka: yueOHOE TOCOOME [IsI CPEIHETO
npodeccronanpHoro oopasopanus / A. A. Bacuibes, B. E. ®enopos, JI. /1. Xpamos.
— 2-e u3., ucnp. u gon. — Mocksa: UznarensctBo FOpaiir, 2020. — 211 ¢. —
(ITpodeccnonansuoe obOpazoBanme). — ISBN 978-5-534-05702-. 2020 HOpaiit-
https://urait.ru/book/

2.  Mycun, 1O. P. ®wusuka: konebaHWs, ONTHKA, KBaHTOBas (Qu3MKa:
yueOHOe mocodue as cpeaHero npodeccronanbuoro oopasosanus / FO. P. Mycus.
— 2-¢ u3A., ucnp. u gon. — Mocksa: M3ngatensctBo HOpaiit, 2020. — 329 ¢. —
(ITpodeccuonansuoe o6pazoanue). — ISBN 978-5-534-03540-7. — Texkcrt:
anexktponHbli // OBC FOpaiir [caiir]. — URL.: https://urait.ru/

3. Mycun, 0. P. ®usnka: MexaHWKa CIUIONIHBIX CPENl, MOJCKYJspHAs
du3rKa ¥ TEepMOJIMHAMHUKA: Y4eOHOE mocoOue sl cpeAaHero npodecCuoHaIbHOTO
obpazoBanms / FO. P. Mycun. — 2-e¢ u3n., ucnp. u gomn. — Mocksa: M3aaTenbcTBo
FOpaiit, 2020. — 163 ¢. — (IIpodeccuonansaoe odbpazopanue). — ISBN 978-5-534-
03000-6. — Tekct: onektponnwnidi // D3BC IOpaiit [cakit]. — URL:
https://urait.ru/bcode/

HNuTepHeT-pecypcesl

9. DnexkTpoHHBIM pecypc 1HMdpoBoil obpazoBarenpHOU cpenbl  CIIO

PROFo6pazoBanue;

10. www.fcior.edu.ru (DenepanbHBIHA IICHTP WH(POPMAITMOHHO-
00pa3oBaTebHBIX PECYPCOB)

11. www.dic.academic.ru (Axagemuk. CIIoBapH U SHIUKIIOIEINN)

12. www.booksgid.com (OnekTponHas OuOIMOTEKA)

13. www.globalteka.ru (I'mobanpHas 6uOIMOTEKA DIEKTPOHHEIX PECYPCOB)

14. www.window.edu.ru (ExmHoe OKHO jocTyma K 00pa3oBaTelIbHBIM
pecypcam)

15. www.st-books.ru (JIyumras yueOHas aureparypa)

16. www.scool.edu.ru (Poccuiickuii 00pa3oBaTeIbHbIN IOPTAI)

17. www.ru/book (Dnexrponnas 6ubOIMOTEUHAs CUCTEMA)

18. www.alleng.ru/edu/phys.htm (O0pa3zoBarensubie pecypcsl MHTEpHETA -
dusuka)

19.  www.school-collection.edu.ru  (Egumbas  xojulekius  IU(GPOBBIX
00pa30BaTEIBLHBIX PECYPCOB)

20..24 https//fiz.1september.ru (Yuebno-meroanueckas razera «Pusuka)

21. www.n-t.ru/nl/fz (HoGenesckue aypearsl 10 PU3HKE)

22. www.nuclphys.sinp.msu.ru (Snepnas dbusuka B UaTepHeTe)
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23. www.college.ru/fizika (ITonroroska k EI'D)
24. www.kvant.mccme.ru OKypnaan «KBaamy)
25. www.yos.ru/natural-sciences/html OKypran «I1yTte B HAYKY»)

MeTtoauyeckue yKa3aHusi IS 00y4AIOMIUXCHA M0 OCBOCHHIO THCIHIJIHHBI

25. Meronuyeckue yKazaHus JUIsI  OOYYalOIIMXCS 1O  BBITOJHEHHUIO
MPAKTUYECKHUX padoT.

26. Meronuyeckue yKazaHWs JUISI  OOYYAIOIIUXCS 1O  BBITOJHEHUIO
J1a00paTOPHBIX pabOT
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4. KOHTPOJIb M OHLIEHKA PE3YJIIBTATOB OCBOEHMU

JTYYEBHON UCHATIIMHBI
4.1.

(I)Oprl N METOABI KOHTPOJISI U OLICHKHU PE3YyJbTaTOB oﬁyqenml

PesyiabTaTnl 00yyeHus

DopMbI U METOBI
KOHTPOJISAA 1 OLleHKH
pe3yJIbTaToB
o0yueHust

JUYHOCMHbLE:

- YYBCTBO TOPAOCTH U YBaXEHHUS K UCTOPHUH U JOCTHUKCHHUSIM
OTEYECTBECHHOHN (PU3MUECKOM HAyKW; (PU3UUECKU TPAMOTHOE MOBEICHUE B
poeCCUOHAIBHON JIEATETLHOCTH U OBITY IPU 00pallieHuH ¢ MpuOopaMu
U YyCTPOMCTBAaMHU;

- TOTOBHOCTb K NPOAODKEHHIO 00pa3oBaHUS U TOBBIIICHUS
kBamdukanyu B H30paHHOW MPO(EecCHOHANLHON NEATEIBHOCTH H
00BEKTUBHOE OCO3HAHHE POJIH (PUINYECKUX KOMIIETEHIIUI B 3TOM;

- YMEHHUE HCIOJb30BaTh JAOCTIKEHHSI COBPEMEHHOM (hHU3MYECKOM
HAayKl H (PU3UYECKMX TEXHOJOTMM [UIsl TOBBILIEHUS COOCTBEHHOIO
WHTEJUIEKTYaJbHOTO  pPa3BUTHs B  BBIOpAHHOH TMpOQecCHOHATBHOM
NeSITeNIbHOCTH;

- YMEHHUE CaMOCTOSITEIILHO TOOBIBATh HOBBIC JIJIsl ceOst pu3mveckue
3HAHUSA, UCTIOTB3Ys ISl 3TOTO AOCTYIHBIE HCTOYHUKH UHPOPMAIUY;

- YMCHHE BBICTPAaWBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHS B
KOMaHJIe [0 PelIeHHIO O0IIUX 3a/ay;

- YMEHHUE YIpPaBIATh CBOEH I103HABATEIIBHON JESATEIbHOCTHIO,
MPOBOAUTH CAMOOIEHKY YPOBHS COOCTBEHHOTO WHTEIIEKTYaJIbHOTO
pa3BHTHS,

Memanpeomemuule:

- WCMONb30BaHWE  PA3NMYHBIX  BHUJOB  TO3HABATEIHHOM
JESATEILHOCTH ISl pelieHns (pU3UYecKkux 3aaad, MTPUMEHEHUE OCHOBHBIX
METOJIOB TTO3HAHUS (HAOIIOACHMSI, ONTUCAHUS, U3MEPEHHUS, SKCIIEPUMEHTA)
IUTSL U3YYSHHS PA3IMIHBIX CTOPOH OKPY)KAIOIIEeH eHCTBUTEIEHOCTH;

- HCIIOJIb30BAaHME OCHOBHBIX HHTEJUIEKTYaJbHBIX OMNEpaluii:
MOCTAHOBKH 3aJlaud, (OPMYJIMPOBAHUS THUIOTE3bl, aHAJIHM3a M CHHTE3A,
CpaBHEHHUS, OOOOIICHHs, CHCTeMAaTHU3alluM, BBIABICHUS MPUUYMHHO-
CIIEZICTBEHHBIX CBSI3€H, MOUCKA aHAJIOTOB, (DOPMYITUPOBAHHS BHIBOJIOB IS
W3Y4YEHHUS PA3IUYHBIX CTOPOH (pu3MUeckux OOBEKTOB, SIBICHUU U
MPOIIECCOB, C KOTOPBIMH BO3HUKAeT HEOOXOIMMOCTh CTAJIKMBATHCS B
npodeccuoHaIbHOU cdepe;

- yYMEHHE TEHEpHUPOBATh
HE0OXOIUMBIE JJIs UX peallu3allii;

- YMEHHE HCIOJbh30BATh PA3JIMYHbIC MCTOYHHUKH UTS TTOTYUSHHS
¢busnueckoit nHPpOpMaIK, OIICHUBATH €€ JOCTOBEPHOCTb;

- yYMEHHE aHAJU3WPOBAaTh W TPEJACTABIATh HHPOPMAIMIO B
pa3IMYHBIX BUJAX;

- yMeHHe MyOIMYHO TPEICTaBIATh PE3yabTaThl COOCTBEHHOTO
WCCIIETIOBAHMS, BECTH AHCKYCCHUU, TOCTYMHO M TapMOHUYHO codYeTas
cozepkanue u (HOpMBI IpeCTaBIsIeMOi HH(pOpMaIy;

npeomemmboie:

1) chopMHPOBAaHHOCTD MPEACTABICHUI O POJIM U MeCTe GUUKU U
aCTPOHOMHUH B COBPEMEHHOM  HAy4yHOM  KapTUHE  MuUpa, O
cucremooOpa3yromieid ponu (UMK B Pa3BUTHH E€CTECTBEHHBIX HAYK,

UJIed U ONpeAeNsaTh CpPEICTBa,

Texymui KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHHUE;

- BBIIIOJTHEHUE
NUCbMEHHOU paboThI;
- BBITIOJTHEHUE
IPAKTUYECKON pabOThI
(MHAMBUTyaNTbHAS
dbopma paboThI)

- BBITNIOJTHEHUE
nabopaTopHOH PabOTHI
(bponTanbHas Gpopma
paboThI)

[Ipomexyrounas
arrecTanud B 1
cemecTtpe B popMme
npyrue Gopmbl
KOHTPOJIS (CpeIHuM
6aJu1 O TEKYLIUM
OLICHKaM
yCIIEBaeMOCTH ),

BO 2 ceMecTpe — B
dbopme

b hepeHIMPOBaHHBIN
3auer.

Meron nposeneHus
IIPOMEKYTOUYHON
aTTecTalluu -
BBITTOJTHEHHE
KOMILJIEKCHOT'O 3a/1aHUs
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TEXHUKH M COBPEMEHHBIX TEXHOJOTUH, O BKIAJ€ POCCUUCKUX U
3apyOeKHBIX  YYEHBIX-(DM3UKOB B Ppa3BUTHE HAyKH;,; IOHUMAaHUE
(bu3nuecKoil cylHOCTH HAOII0JaeMbIX SBJICHUN MUKPOMHUPA, MAKpOMUPA
U MeraMmupa; I[OHMMaHUE€ pOJIM aCTPOHOMHUHM B  IPAKTHUUECKOHN
JeSITeIbHOCTH YeJIOBeKa U JlalbHEeHIleM Hay4HO-TEXHUYECKOM Pa3BUTHUH,
pomu  ¢uzukun B (GOPMHPOBAHMM Kpyrozopa H (YHKIHOHAIHHON
IPaMOTHOCTH YeJIOBeKa JIJIsl pEeHICHUsI TPAKTUYECKUX 3a/1a4;

2) chOpMHUPOBAHHOCTh YMEHHI paclo3HaBaTh (PU3MUCCKHE
sBJIEHUSI (IIPOLECChI) U OOBACHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJIMHENHOE  JBUXKECHHUE,
cBOOO/JHOE TAaJCHHE TeJ, [JBIKEHUE TI0 OKPY>KHOCTHU, HHEpPIIHs,
B3aUMOJICICTBUE TeJ, KOJEOATEIbHOE JBMIKEHUE, PE30HAHC, BOJIHOBOE
nBuxkenue; nuddysus, 6poyHOBCKOE ABMXKEHUE, CTPOCHHUE JKUIKOCTEH U
TBEpABIX TeEJl, U3MEHEHUE oObeMa TeJl NMPU HarpeBaHuU (OXJIAKICHHUM),
TEIUIOBOE  paBHOBECHE, HUCHApeHHe, KOHJEHCAIUs,  IJIaBJICHHUE,
KpUCTAJIIN3alus, KWUIIEHUWE, BJIAXKHOCTb BO3/AYyXa, CBS3b CpelHel
KHMHETUYECKOW PHEPrHH TEIIOBOTO IBUKEHHSI MOJEKYNI C aOCOJIOTHOM
TEMIIEpPAaTypoli, IOBBIIIEHUWE MAABJICHUS TIa3a INpU €ro HarpeBaHUU B
3aKpBITOM COCYJe, CBSI3b MEXKIYy I[apamMeTpaMd COCTOSHHS Ta3a B
U30IIpoLeccax; dJIEKTpU3aLMsl Tell, B3aUMOIECHCTBUE 3aps10B, HArPEBAHNE
MPOBOJHMKA C TOKOM, B3aUMOJEHCTBHE MAarHUTOB, AJIEKTPOMArHUTHAs
UHIYKIMS, JEHCTBUE MAarHUTHOIO IOJsI HAa MPOBOJHUK C TOKOM U
IBUOKYIIMICS — 3apsifi, DJIEKTPOMAarHUTHbIE KoNeOaHWs ¥ BOJIHBI,
NPSIMOJIMHENHOE pPACIpOCTpaHEHHE CBETa, OTPaXKEHUE, IPEIOMIICHUE,
uHTephepeHys, AMdpakuus U MoIApU3alMs CBETa, JUCIEpPCHs CBETa;
dboTtosnekTpuuecknii  3PGEeKT, CBETOBOE JIaBJICHHE, BO3HUKHOBEHHUE
JMHENYaTOro CHeKTpa aToMa BOJOpOJa, ECTECTBEHHAs! U MCKYCCTBEHHAas
PaZvoaKTUBHOCTD;

3) BIaJCHUE OCHOBOIOJATAIOIIUMU (U3UYCCKHUMH MOHSATUSIMU H
BEJIMYMHAMU, XapaKTePU3YIOINUMHU (pU3NUECKHE MPOLIECCHI(CBSI3aHHBIMU C
MEXaHUUYECKUM JIBH)KEHUEM, B3aUMOJEHCTBUEM TE€J, MEXAaHUYECKHUMHU
K0J1e0aHUsMHU U BOJTHAMH; aTOMHO-MOJIEKYJISPHBIM CTPOEHUEM BELIECTBA,
TEIUIOBBIMU  IIPOIIECCAMH; AJIEKTPUYECKUM M MAarHUTHBIM TOJISIMH,
ANEKTPUYECKUM TOKOM, 3JIEKTPOMATHUTHBIMU KOJIEOAHHUSAMU M BOJIHAMU;
ONTUYECKUMHU SIBIICHUSIMU; KBAHTOBBIMU SIBJIEHUSIMH, CTPOEHUEM aToMa U
aTOMHOTO $1pa, PaJMOaKTUBHOCTHIO); BIAJEHHE OCHOBOIIOJIATAOIIUMU
ACTPOHOMUYECKUMH  IOHSTHSIMM, IO3BOJISIIOIIMMHM  XapaKTEpU30BaTh
MIPOLIECCHI, TPOMCXOMAIINE Ha 3Be3[aX, B 3BE3JHBIX CHUCTEMaX, B
MEXTaJJaKTUYECKOM cpezie; ABMKEHHE HEOSCHBIX TeJ, 3BOMIONNIO 3BE3] U
Bcenennoi;

4) BnageHue 3aKOHOMEPHOCTSMH, 3aKOHAMU M TEOPUSMH (3aKOH
BcemupHoro tsarorenus, I, II u Il 3akonsr HproTOHA, 3aKOH COXpaHEHUS
MEXaHMYECKON DJHEPIMM, 3aKOH COXPAaHEHUS MMIIyJIbCa, IPUHIUI
CYNEPHO3ULMH CHJI, MPUHIUI PABHOMPABHOCTU HMHEPIHAIBHBIX CHCTEM
OTCYETA; MOJIEKYJISIPHO-KMHETUYECKYI0O TEOPHUIO CTPOEHHUS BEIIECTBA,
ra3oBble 3aKOHBI, NEPBbIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXpaHEHUS
ANEKTPUYECKOr0 3apsaa, 3akoH Kyiona, 3akoH Oma Juisl ydacTka LEnH,
3akoH Oma I TOJHOM 3JIEKTPUYECKOW 1ienu, 3akoH Jxkoyns - JleHua,
3aKOH JIEKTPOMAarHUTHOW MHAYKLMH, 3aKOH COXPaHEHMsI SHEPTUHU, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTpaHEHHUs] CBETa, 3aKOH OTPa)KEHUs CBeETa,
3aKOH IIPEJIOMJICHUSI CBETA; 3aKOH COXPAaHEHUs DHEPIMH, 3aKOH
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COXPAaHEHHs HMITyJbCa, 3aKOH COXPAaHEHUs JIIEKTPUYECKOro 3apsia,
3aKOH COXpAHEHMs MaccoBOrO uwucia, mnocryiaatsl bopa, 3akoH
pPaZMOAKTUBHOIO pacraja); YBEPEHHOE HCIOJIb30BAHUE 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHann3e GU3HMUECKUX SIBJICHUN U IMPOIIECCOB;

5) yMmeHHe YYMTHIBATH TPAHUIBI I[PUMCHEHUS H3yYCHHBIX
¢u3nvyeckux MoAeJe: MaTepualbHas TOYKa, HWHepIUalbHascUCTEMA
OTCYETA, NJCANIBHBIN I'a3; MOJEIIN CTPOEHUS I'a30B, KUAKOCTEH U TBEPIBIX
T€J1, TOYCUHBIN MIEKTPUYECKUH 3apsi,

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

6) BiajgeHHE OCHOBHBIMH METOJAMH HAy4YHOrO IIO3HAHWUS,
UCTOJIb3yeMBbIMU B (PU3HKE: TIPOBOJUTH MPSAMBIE U KOCBEHHBIE N3MEPEHUS
(Gu3NYecKUX BEIMYMH, BBIOMpas ONTUMAJbHBIA CIIOCOO H3MEpEeHus U
UCIOJIb3YSl HW3BECTHBIE METOJbl OLEHKHU IOIPEIIHOCTEN W3MEpEHUH,
IPOBOJUTh HCCIIEJOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYUH C
UCIOJIb30BAHUEM  NPSMbIX  HU3MEPEHUN, OOBICHATH  IOJTY4YEHHbIE
pe3yiabTaThl, UCHOIB3Yd (PU3MUECKHE TEOpUHU, 3aKOHBI M TMOHATHS, U
JieNlaTh  BBIBOJBI, COOMIOJATh MpaBuiaa O€30IacHOro TpyAa IpHU
IIPOBE/ICHUH HCCIEI0OBAHUN B paMKax y4eOHOIo 3KCIepUMEHTa U y4eOHO-
WCCIICIOBATENILCKOW  JICSITETIHBHOCTH € UCIOJNBb30BaHUEM  HU(POBBIX
U3MEPUTENbHBIX  YCTPOHMCTB M Ja0opaTOpHOro  0OOpYAOBaHUS;
c(OPMHPOBAHHOCTh TMPEJCTABICHUH O METOAAaX MONYyYSHHS HAYYHBIX
aCTPOHOMUYECKUX 3HAHMM;

7) chopMHUPOBAHHOCTh YMECHUS PEIIATh PACUYCTHBIC 33/1a4U C SBHO
3aJJaHHON (U3NYECKON MOJIeNbl0, MCIONB3Ys (U3NYECKHE 3aKOHBI U
MIPUHLIMIIBI; HA OCHOBE aHAJIM3a YCJIOBUA 3a/1a4dl BbIOMpaTh (PU3NYECKYIO
MOJIeNlb, BBLIETATH (PU3NUECKHUE BEIMUMHBI U (OPMYIIbI, HEOOXOIUMBIE
JUIs €€ pelIeHMs, NPOBOAUTH pacueTbl U OLEHUBaTh PEaTbHOCTh
MOJyYEeHHOTO 3HAaueHMs (PM3NYECKON BETUYMHBI; peliaTh KauyeCTBEHHbIE
3aJaud,  BBICTpaWBasi  JIOTUYECKHM  HENPOTHUBOPEUHMBYIO  LEMOYKY
pacCyXJIeHUH C ONOpONl Ha W3YYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznvecKue SBICHNUS;

8) chopMHpPOBaHHOCTE YMEHHS MPUMEHSATH MOJYYCHHBIC 3HAHUS
111 OOBSICHEHUS YCIIOBUH NMPOTEKaHUs (PU3MUECKUX SBJICHUIN B PUPOJE U
JUISL TIPUHSTHUST TPAKTUYECKUX DPELIEHUH B IOBCEAHEBHOW >KM3HHU IS
oOecrniedyeHns 6€30MaCHOCTH MPH 0OpalieHUH ¢ OBITOBBIMU MPUOOpaMH U
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHUS 3J0POBbS M COOIIOACHUS
HOPMAKOJIOTHYECKOTr0 TMOBEACHUS B OKpYXKarolled cpezie; MOHHMaHue
HEOO0XOAUMOCTH MPUMEHEHMS JTOCTUKEHUH (PU3MKH M TEXHOJNOTHH st
paIOHaIBLHOTO IPUPOIOIOIB30BAHUS;

9) chopMHpPOBaHHOCTH COOCTBEHHOH MO3HMIUH IO OTHOIICHUIO K
¢dusnueckoil nHbopMauu, NOTy4yaeMol U3 pa3HbIX UCTOYHUKOB, YMEHUN
UCIOJb30BaTh IU(PPOBBIE TEXHOJIOTHU Ul MOMCKA, CTPYKTYPUPOBAHUS,
UHTEpIpeTalM M TPEICTaBIeHUs Y4eOHOM U HayYHO-TOMYJISIPHOMI
uHpOpMalMY; Pa3BUTHE YMEHMH KPUTHYECKOTO aHaliM3a MOJydaeMoil
nH(popMaLnu;

10) oBnameHne yMeHUSIMH pabOTaTh B TPYIIE C BBIIOJIHEHHEM
pPa3IMYHBIX  COLMANIBHBIX  pOJeH, IUIaHMpOBaThb pabOTy  TPYIIIBL,
palOHAIBHO PAaCHpPENEATh AEITENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX,
aJICKBaTHO OLICHMBATh BKJIAJ Ka)KIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE
paccMaTpuBaeMoit IpoOIeMsl;
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11) osmagenue (chOpMHUPOBAHHOCTH MPEACTABIACHUI) MPaBUIAMHU
3amucu pu3ndeckux GopMysl perbeHO-TOYCUHON CHCTEMbI 0003HAUCHU I
JL.bpaitnst (1t ClIenbIX B CIa0OBHISIIMX 00YJarOIIUXCs).

B pesynpraTe ocBoeHuMs nporpammbel 1o «Puszukey |y
oOyuarorierocs GopMUpyrOTCst 00IITHE KOMIIETEHTHOCTH.

OK 1 BeiOupats crioco0sl perienus 3aaa4 npodeccuoHanbHOMI
NeSITeIbHOCTH IPUMEHUTEILHO K Pa3IMYHbIM KOHTEKCTaM;

OK 2 Hcnonb30BaTh COBPEMEHHBIE CPEACTBA IOMCKA, aHAIN3A U
UHTEpIpeTanuy nHGopMaluu U HTHPOPMAIIUOHHBIE TEXHOJIOTHH JIJIs
BBITTOJIHEHUS 3a/1a4 TPOPEeCCHOHATBHOM 1eTebHOCTH;

OK 3 I[InanupoBaTh ¥ peaan30BbIBATh COOCTBEHHOE
poeCCUOHATTLHOE U JINYHOCTHOE PA3BUTHE, IPEIITPUHUMATEIBCKYIO
NEeSITeNIbHOCTh B MPO(eCCUOHANBHON cdepe, NCTOIb30BaTh 3HAHUS 110
MIPaBOBOW M (PMHAHCOBOM IPaMOTHOCTH B Pa3IMUHBIX KU3HEHHBIX
CUTYaIUsIX;

OK 4 DddexkTrBHO B3aUMOJEHCTBOBATh U PaOOTATh B KOJIJICKTUBE U
KOMaH/Ie;

OK 5 OcymiecTBasiTh YCTHYIO M MHCbMEHHYIO KOMMYHUKALIUIO HA
roCyJ1apCTBEHHOM sA3bIke Poccuiickoint Penepanuu ¢ yaeTom
0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 6 I[TposBnsATh TpakIaHCKO-TATPUOTUYECKYIO TTO3HIIHIO,
JEMOHCTPUPOBATh OCO3HAHHOE MIOBE/IEHNE HAa OCHOBE TPAIULIMOHHbBIX
POCCHUHCKHX AYyXOBHO-HPAaBCTBEHHBIX [IEHHOCTEH, B TOM YHCIIE C YUETOM
rapMOHHM3ALMU MEKHALMOHAIIBHBIX U MEKPEJIUTHMO3HBIX OTHOLICHUH,
MIPUMEHATH CTaHJIaPThl AHTUKOPPYIIIMOHHOTO TOBEACHUS;

OK 7 CopnelicTBOBaTh COXpaHEHHUIO OKPY’KaIOLEH Cpebl,
pecypcocOepexeHnIo, IPUMEHSTh 3HaHUs 00 N3MEHEHUH KJIMMaTa,
MIPUHIIMITBI OEPEKITUBOTO MPOU3BOACTBA, 3P(HEKTUBHO IEHCTBOBATH B
Ype3BBIYAITHBIX CUTYAITHSIX;

OK 8 Mcnonb30Bath cpeacTBa GU3NUECKOM KYIbTYphI Ul COXPaHEHHS
U YKpEIUIeHUs 37J0POBbs B Mpoliecce Mpo(hecCnoHanbHOM e TENbHOCTH U
NoJiAep>KaHusl HEOOXOMMOTO
yYpOBHS (U3NYECKOI MOATOTOBIEHHOCTH;

OK 9 Ilonp3oBatbes MpodeccuoHanbHOM ToKyMeHTanuel Ha
roCy/1apCTBEHHOM M MHOCTPAHHOM SI3bIKaX.

4.2. ®oH/1 OLIEHOYHBIX CPEACTB /ISl POBeAeHNsI IPOMEKYTOYHOM
arrecTaluy 00y4arOIUXCH M0 AUCHUIINHE

IToxka3aTe/n U KpUTEPUN OLIECHUBAHUS KOMITIETEHIUI
[Tokazarenu v KpUTEpUU OLICHUBAHUS KOMIIETCHIIUM, ONTMCAHUE IIIKAJT
OIICHUBAHUS COJEPKATCS B MPUIIOKEHUU 1.

KoHTpoJibHBbIE U TeCTOBbIE 3aIaHUS
KonTponbsHble 3a1aHus coepKaTcs B NpUIoxKeHuu 1.

MeTtoanuyeckue MaTepuaibl
Meroanueckue maTepuasl, ONPEACISIOMINE IPOLEAYPHI OLICHUBAHUS 3HAHUM,
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YMEHHM, XapaKTepu3yIux GopMUPOBaHNE KOMIIETSHIINMA, COJIEPIKATCS B
npuioxxeHuu 1.
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IIpunoxenne 1
KoHTpoJibHO-011eHOYHBIE CpeacTBa
AJ1s1 IPOBE/ieHUs IPOMEKYTOYHOM aTTeCTAIMU N0 JUCHHILIHHE
01.06 DU3UKA

1.1. ®opma npomexkyToUHOM aTTecTanum: 1uddepeHurpoBanHbIi 3aueT (2 cemectp).

1.2. Cucrema oueHUBAHHUS Pe3y/IbTATOB BHINOJTHEHH 3aaHMii

OLIGHI/IBaHI/IC PE3yJIbTAaTOB BBIINIOJIHCHU A 3aﬂaHHﬁ HpOMC)KyTO‘-IHOfI aTTeCTalnuu
00yYaroImuxcs OCYILECTBIIAETCS Ha OCHOBE CIIEAYIOIUX MPUHIUIIOB!

JIOCTOBEPHOCTH OLICHKH — OIICHMBAETCS yYpPOBEHb C(HOPMUPOBAHHOCTH 3HAHWUU, yMEHUH,
IIPAKTUYECKOI'O OIbITa, OOMMX M HPOPECCHOHATBHBIX KOMIIETEHLUH, NPOJEMOHCTPUPOBAHHBIX
O6y‘-IaIOH_II/IMI/ICSI B XOJA€ BBIIIOJTHCHHUA 3aJaHUA,

a/IeKBaTHOCTHU OLICHKM — OLICHKA BBIMIOJHEHUS 3a/laHUil JOJKHA POBOJAUTHCS B OTHOLICHUU
TEX KOMHGTCHHHﬁ, KOTOPBIC HGO6XOI[I/IMI)I JJIA E)CI)CI)CKTI/IBHOFO BBITIOJTHEHUA 3aJaHUs,

Ha/IeKHOCTH OLIEHKM — CHUCTEMa OLICHMBAHUS BBINOJIHEHUS 3a/JaHUil J0JKHA o0najnaTh
BBICOKOW CTEIMEHBI0 YCTOWYMBOCTH TPH HEOJHOKPATHBIX OIICHKAX YPOBHSI CHOPMHUPOBAHHOCTH
3HAaHUI, YMEHMH, NPAKTUUYECKOrO0 OMbITa, OOLUMX U NPOPECCHOHANBHBIX KOMIETCHLUH
o0OyJaromuxcs;

KOMILJIEKCHOCTH OLICHKH — CHCTEMa OLICHMBAHUS BBIIOJHEHMS 3aJaHUH JIOJKHA MO3BOJIAThH
WHTETPATUBHO OIICHUBATH 00IIHE U MPo(ecCHOHAITBHBIC KOMITIETSHITUN 00yYarOIIXCs;

OOBEKTHUBHOCTH OLIEHKHM — OLIEHKA BBIIOJHEHUS KOHKYPCHBIX 3aJaHMH JIOJDKHA OBITh
HE3aBUCUMOM OT oOcoOeHHOCTed NpOoPEecCHOHANbHOW OpUEHTALMU WIA  HPEJIOYTECHUM
IpernoiaBaTenieil, OCyIeCTBIAIONUX KOHTPOJIb UM aTTeCTALHIO.

[Ipy BBINOJHEHUM TMPOLELYpP OLEHKH 3aJlaHUuil MCIONb3YIOTCS CJEAYIOLIME OCHOBHbIE
METO/IBI:

MCTO/[] pacucTa NNEPBUIHBIX 6ann013;

METO/1 pacyeTa CBOJHBIX OaJlIoB;

Hcnonp3yetcs nsatu 6anbHas 1IKana i OLIEHUBaHUSI Pe3yJIbTaTOB 00yUEeHMUS:

IlepeBoj naTy GasbHOM IIKAJIBI yyeTa pe3yNbTaToB B ISITH OAJIbHYIO OLIEHOYHYIO IIKaJly:

Onenka KosnnuyecTBo 02,1108, HAOpaHHBIX 32 BHINOJIHEHHE
TEOPETHYECKOr0 ¥ MPAKTHYECKOI0 3aJaHus,
cpeaHuii 0aJ1U1 110 UTOraM aTTeCTALMHU

OreHKa 5 «oTIHYHOY 4,6-5
Orenka 4 «Xoporo» 3,6-4,5
OneHka 3 «yA0BIETBOPUTEIBHO 3-3,5
OneHka 2 «HEYIOBJIETBOPUTEIBHOY <29

1.3. KOHTPOJIbHO-0LIEHOYHbIE CPeICTBA
1.3.1 3ananmne:
3amanmue:
1.CobecenoBanue 1o Borpocam (1 Bompoc).
2. Pemutsh 3amauy.

I[IpumepHbBIe BONPOCHI cOOECEeTOBAHUS

1 MexaHunueckoe JABIKEHUE: OTpeieNieHne, TPaeKTOpHsI, TPOUICHHBIN MyTh, IEpeMEIEHHE,
CBSI3b IEPEMEIICHUS C KOOPJAWHATAMH Tella.

2 PaBHOMEpHOE JBIKEHUE: ONpeielieHUue, CKOPOCTh, TIEpEMEIICHNEe, YPaBHEHUE JIBIKEHUSL.

3 I'paduk paBHOMEpHOTO ABMXKEHUA. PaccMOTpeTh Ha mpuMepe:

4 PaBHOYCKOPEHHOE JIBI)KEHUE: ONpeIeTICHNE, YCKOPEHHE, CKOPOCTh, IEpEeMEILCHHE.

5 I'paduk ckopocTy IpU PAaBHOYCKOPEHHOM JIBUKCHHH.
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PaccmotpeTs Ha npumepe:

6 CBoOoaHOE majieHune Tel. Y CKopeHne cBo00IHOTO naaeHus. KunemMaTtnueckue ypaBHEHUS
IIpU CBOOOTHOM IaJICHUH.

7 JIBU>KeHHE O] YTJIOM K TOPU30HTY.

8 PaBHOMepHOE BHKEHHUE IO OKPYKHOCTH.

9 Unepuust. [1epsriii 3akon HeroToHa.

10 Macca. Cuna. MaeptaOCTh. BTOpOii 3akoH HhoTOHA 1 €ro 0COOEHHOCTH.

11 Tperwnii 3akon HproTOHA 1 €r0 OCOOEHHOCTH.

12 JTepopmanus u ee Buasl. Crita ynpyroctu. 3akoH ['yka.

13 3akoH BcemupHOTO TSIroTeHus. CHiia TSHKECTH.

15 Bec Tena. HeBecomocTh. Bec Tena, ABUKYIIETOCS C YCKOPEHUEM.

16 Cuna tpenus. /[Buxenue noja 1eiicTBUEM CUIIBI TPEHHUS.

17. Umnynec Tena. 3aKoH COXpaHEHUS! UMITYJIbCa

18 Mexanmnueckasi paboTa ¥ MOIIHOCTb.

19 Kunernueckas SHEprusi.

20 IToTeHumanbHas SHEPTHSL.

21 3akoH coxpaHeHUs OJTHOW MEXaHUYECKOM SHEPTHH.

22 CBoOoaHBIC W BBIHYKICHHBIC MEXaHHYECKHe KojebaHus. [lapameTpsl koe0aTeIbHOTO
nBkeHus. [lepuon konebanuii MaTeMaTUYecKOro M MPYKMHHOTO MasiTHUKA.

23 MexaHUYeCKUE BOJHBI: OIpe/eJieHHe, YCIOBUS BO3HUKHOBEHHUS, BUIbI BOJIH, IJIMHA
BOJIHBI.

24 3ByKOBBIC BOJHBI: ONpeAeNieHHEe, HCTOYHHK 3BYKOBBIX BOJIH, CKOpPOCTH 3ByKa B
Pa3IMYHbIX CpellaX, XapaKTEPUCTUKH. YIIbTPA3BYK U €TI0 IPUMEHEHHE

25 OcHosuble nonoxkeHus MKT u ux onbiTHOe 000CHOBaHWE. XapaKTEPUCTUKUA MOJIEKYI:
aTOMHasl Macca, Yuciio ABOraipo, KOJIMYECTBO BEIIECTBA, MOJISIPHAs Macca.

26 CTpoeHue TBepIbIX, KUAKHX U Ta3000pa3HbIX Tell.

27. Uneanpubiii Ta3. OcHoBHOe ypaBHeHne MKT. CBsi3p maBineHHsS WACATHHOTO Taza C
KMHETUYECKOW DHEPruel MOCTYyNaTeIbHOrO ABMKEHNS MOJIEKyJ. CBS3b NaBICHUS MI€AIBHOIO rasa
C IJIOTHOCTBIO Ta3a.

28. AOcomroTHas Temmeparypa. Temmeparypa — Mepa cpelHell KHHETHYEeCKOM HSHEepruu
JBIDKEHUS MOJIeKysl. CKOPOCTH MOJIEKYIL.

29. YpaBHeHHe COCTOSIHUS UlealIbHOTO Ta3a (ypaBHeHue Menneneesa-Knaneiipona).

30 U3otepmuyeckuii mporiecc: onpeenenne, 3akon boins-Mapuotra, rpaduku mpoiecca.

31 N3o6apHsIii pouecc: onpeneneHue, 3akoH Ieii-Jlroccaka, rpaduku mporecca.

32 W3zoxopHbIi mporiecc: onpeenenue, 3akoH lap:ms, rpaduku nmpomecca.

33 IlapooOpa3oBaHue: UcrapeHne, KUMeHue. Y aeiabHas TeIIoTa apoopa3oBaHHmsl.

34 HacwimieHHbIH ap. 3aBUCHMOCTD JaBJICHHS HACBIIIIEHHOTO TTapa OT TeMIIepPaTyphI

35 BraxxHOCTh BO3/1yXa U ee u3Mepenue. OTHOCUTEIbHAs! BIaKHOCTh BO3/1yXa

36 Kpucrammmaeckue Tena u amopdusbie Tena. [Inasiaenue. Y nenpHas TeIioTa miaBIeHUS.

37 BuytpeHHsist sHeprus. BHyTpeHHss sHeprust 0AHOATOMHOTO UieaabHOro rasa. CrnocoOsl
U3MEHEHHUS BHYTPEHHEN dHEPIUH.

38 Pabota B TepMOAMHAMUKE.

39 TIlepBslii 3aKk0H TepMOAWHAMUKH. [IprMeHeHHe IepBOTo 3aKOHA TEPMOJAMHAMUKHU K
M30IIPOLIECCAM.

40 Dnextpudeckoe moje. CBOWCTBA AIIEKTPUUYECKHX ITOJIEH U UX CHIIOBBIE XapaKTEPHCTUKH.
3axoH Kynona

41 PaboTa 3EKTPUUYECKOTO MOJsl. DHEPTeTHUYECKUE XapaKTEPUCTUKHU YJIEKTPUICCKOTO TTOJIS:
MIOTEHLIMAJ, HanpsbkeHne. CBA3b HANPSYKEHHOCTU M HATIPSKEHUS

4232nekTpoeMKocTh. KoHaeHcaTopbl. DHEprus 3apsyKEHHOr0 KOHIEHCaTopa.

43 Busbpl coeqUHEHNS KOHIEHCATOPOB
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44 DnexTpUUYECKUH TOK: ONpENEICHNE, HAIIPABICHUE, XapaKTEPUCTUKU. 3aKoH OMa aiis
y4JacTKa Lenu

45 TlocnenoBarenbHOE U MapajuleIbHOE COEIUHEHUE TPOBOJIHUKOB, OCOOEHHOCTH ITHX
COCIMHEHU I

46 DJ1C. 3akon Oma 151 TIOJIHOM 1IeITH

47 Pabota u momHOCTh ToKa. TemnoBoe aeiictBue Toka. 3akon [xoymnsa-Jlenia.

ITpoBOIHMKY B JIEKTPUUECKOM T0JI€. J{UIEKTPUKH B 3JIEKTPUUECKOM I10JIE.

48  DnexTpuyeckuii TOK B mouynpoBoaHukax. CoOcTBeHHass  IPOBOJMMOCTH
HOJTyIIPOBOTHUKOB

49 TIpoBOAMMOCTb MOJTYITPOBOIHUKOB ITPH HATMYNHN IIPUMECEH.

[TomynpoBOIHUKOBBIE TPUOOPEI

50 MarnuTHOE T0JIe: OTpe/IeIeHNe, HAalpaBIeHUE, PABUIIO MIPABOM PYKH, XapaKTEPUCTHKH
1ol (MarHUTHash WMHAYKLUS, MarHUTHBIM MOTOK, HAIpPsYKEHHOCTb, MAarHUTHas NPOHMLAEMOCTb
cpenbl). DHEPryust MAarHUTHOTO TTOJIS

51 Cuna Amnepa. Cuna Jlopenua. [IpaBuso neBoit pyku

52 SIBnenue snekTpoMarHuTHOM HHAYKUIMU. [IpaBuio Jlenma.

53 3akoH 3nekTpoMarHuTHON MHIYKIMU. DJ{C HHAYKIUH B TOABUKHBIX IPOBOJHUKAX

54 SBnenune camonnaykuuu. MaaykruBaocts. 9J1C caMOMHAYKIMU

55 CB0o0OOHBIE U BBIHYKICHHBIC 3JIEKTPOMarHuTHBIE kojebanus. KonebaTenbHblil KOHTYP.
Ilepros cBOOOAHBIX IEKTPUUECKUX KOJICOaHMI

56 Ilepemennslii TOk. Llenu mepeMeHHOT0 TOKA ¢ aKTUBHBIM COIIPOTHBIIEHUEM, C KaTyIIKOH
U KOHJeHCcaTopoM. JlelficTBytoIIMe 3HaUeHUs CUJIbl TOKA M HAaIIPSKEHUS

57 Tpancdopmaropsl. Koaddurment rpanchopmanuu. I[Ipumenenus TpanchopMaTopoB.

58 DexTpoMarHUTHBIE BOJHBI U UX SKCIIEPUMEHTaIbHOE 0OOHapykeHue. CBOHCTBa
3JIEKTPOMArHUTHBIX BOJIH. OTPBHITHIN KoJIeOaTeIbHbIH KOHTYP

59 Nzobpetenne paauo A.C. [TonosiM. [IpuHIIUTT paguocBsizu

60 Ckopocts cBeta. [Ipupona cBera. 3akOH OTpakKeHHs CBETa

61 IIpenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

62 IlosnHOE OTpaXkeHHE CBeTa

63 JIun3zer. ®opMyna TOHKOW JTMH3BI

64 Tucnepcus cBeta

65 Unrepdepenuus BoiaH. UnTepdepenius crera

66 /Iudpakuus ceera

67 UndpakpacHoe u ynpTpaduoIeToBOE U3IyIeHHE. PEHTT€HOBCKOE U3ITyUYeHUE

68 ®oT03(pPeKT u ero 3akoHbI

69 Teopus pororddexra. Dopmyna DitHireitHa 115 hoTodPdexra

70 ®oronsl. [Ipumenenne porodddexra

71 Ctpoenue aroma. OnbITel Pezepdopaa.

72 Tlocrynatel bopa. ATom Bogopoja mo bopy

73 OTKpBITHE PAIMOAKTHBHOCTH. O.-, 3-, Y- U3Iy4eHHs. PajoakTHBHbIE MTpEeBpaIIeHHUs

74 SAnepubie cuibl. CTpoeHHE aTOMHOTO sipa

75 DHeprus CBA3W aTOMHBIX SAA€Ep. S nepHbIe peakuuu

76 Jlenenue Tsxensix aaep. LlenHsle saepHble peakuuu

77 SInepublit peaktop. TepmosiiepHble peakiuu

78 3akoH paaMoakTHBHOrO pacnana. l[lomydeHue paaMoOakTHBHBIX H30TONOB M MX
IpuMeHeHne. bruonornueckoe AeiMCTBUE PaIMOAKTUBHBIX M3Ty4EHUN

79 DneKTpUYECKH TOK B DJIEKTPOJINTAX. DJIEKTPOJIN3 U €0 3aKOHBI

80 DnexTpuuecknii Tok B ra3ax. HecamocrositenbHbIN pa3psa. CaMOCTOSTENBHBIN pa3psa U
€ro BUJIbI

81 DnekTpruyecKHii TOK B BAKyyMe
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82 Iloctymarel OiHmTeiiHa. IlpocTpaHcTBO M BpeMs  CIELUAIBHOM  TEOpUHU
OTHOCHUTEIILHOCTH
83 CBs13b Macchl U 3HEPruM CBOOOIHON YaCTHIIbI. DHEPTHs TOKOSI

[IpumepHble NpaKTHUYECKHE 3aJaHUS

Ilepeyens 3axa4:

1. ABromoOWib ypansercs OT MOCTa, JBUTasCh PAaBHOMEPHO M MPSMOJIMHEHHO CO
CKOpOCThIO 72KM/4. Ha KakoM paccTOSSHUM OT MOCTa OKakeTcs aBTomMoOuib yepe3 10c, eciou B
HavaJIbHbIM MOMEHT BPEMEHU OH HaXOJWICA OT Hero Ha pacctossHuu 0,2 km?

2. Benmocuneauct, ABurasich paBHOMEpPHO, npoe3xkaeT 20 M 3a 2¢. Onpeaenure, Kakoi MyTh
OH IIPOEJET NPH JIBUKEHUU C TOMH ke ckopocTbio 3a 10c, 20c?

3. Cxoibko BpemMeHu OyaeT naaath Teno ¢ BeicoThl 0,02 kM, 0,08 km?

4. Yemy paBHa cujia TPEHHUs, €CIIU MOCJIE TOI4Ka BaroH maccoil 20 T octanoBuiics uepes S50
C, Ipoias pu 3TOM paccTosinue 125m?

5. Uepe3 CKOJIBKO BpEMEHH OCTAaHOBHUTCS aBTOMOOWIL mMaccoit 1000 kr, MBHXKYIIUICS CO
CKOPOCTBIO 72 KM/4, €CIIi BBIKIIOUYHUTH ABUTaTeNs? CpemHssi cuiia COPOTUBIEHUS ABMKeHUIo 0,2
kH.

6. /IBa Msuya OpoIlIeHbl BEPTUKAIBLHO BBEPX CO CKOpPOCThIO 36 kM/4 U 18 km/4. Ha kakoi
BBICOTE KHMHETHYECKAas SHEPTHUs Ka)XXI0ro Msdya CTaHET PaBHOM ero MOTeHIUaIbHON?

6. B mporiecce n30XOpHOTO OXJIaXKICHUS JaBJICHUE Ta3a YMEHBIIIOCHh B 3pa3a. Kakoii Obuta
HayaJbHas TEMIepaTypa ras3a, €Clidi KOHeUHas TeMIlepaTypa cTaja paBHOU 27°C u 47°C.

7. Jlns n306apHOro HarpeBaHus ra3a, KOJIMuecTBo BemiectBa kotoporo 800 moinb, Ha 500 K
emMy cooOupuin konudectBo TerioTel 9,4 MJDk. Ompenenuth paboTy rasza U HW3MEHEHHUE €ro
BHYTPEHHEHN YHEPTUU

8. Ha ckoyibkO M3MEHMIAach BHYTPEHHSS SHEPrus rasa, €clid eMy COOOIIMIM KOJIUYECTBO
teriotel 20 xJIx u coBepummin padboty Han razoMm 30 xJDx? ecnu eMy COOOIIMIN KOJIHYECTBO
tertoTsl 30 k/[x u coBepnu padboTy Hag razom 40 kJHx?

9. Kakoe KOJIMYECTBO TEIUIOTHI HYXXHO IEpelnaTh Tas3y, YTOObI €ro BHYTPEHHSS DHEPTHs
yBenuuniack Ha 45 kJIx, ¥ mpu 3TOM ra3 coBepiu padoty 65 k/x u 0,5 Mx?

10. Ha xakoM pacCTOSIHUM HAaXOATCS APYT OT Jpyra ToyeuHsle 3apsasl 2 HKi u 5 vKi, ecnm
OHHM B3aUMOJEHCTBYIOT ApYT ¢ Apyrom c cuion 9 MH? 0,05H?

1.3.2. Kputepum oueHKH

banuel 3a
Kputepun onieHKH K TeOpeTHYECKOMY 3aJaHUIO KpuTepuu
OIlEHKH
MakcuMajibHbIH
oana — 2
1 - IEMOHCTPHPYET TIIyOOKOe, MOTHOE 3HAHUE U MMOHUMaHHue (hU3HUECKOi 2
CYITHOCTH PACCMaTPUBACMBIX SBJICHHH U 3aKOHOB;
- JITaeT TOYHOE OIpEeJeNIeHHEe W HCTOJKOBAaHHE OCHOBHBIX TOHSTHIA,
3aKOHOB, TEOPH, ((U3HMUECKUX BEIUYUH U UX CITUHUI] U3MEPEHUS;
- BepHO 0(hOpMJIISIET COMYTCTBYIOIIME OTBETY 3amucH (HopMyIl, rpapuku,
PUCYHKH, CXEMBI;
- TIpY OTBETE JAEMOHCTPHPYET CAMOCTOSATEIBLHOCTD CYXKJICHUH, TPHBOTUT
BEPHBIC apT'YMEHTHI, JeNIaeT MPaBUIbHBIC BBIBO/IBI,
- TIOCIIEIOBATEIHHO, YETKO, CBSI3HO, JIOTHYHO M O€30MMO0YHO H3JIaraet
yueOHBI MaTepuall, MPaBWIBHO H OOCTOATENHHO OTBEYACT Ha
COITYTCTBYIOIIIHE BOMPOCHI
2 - JEMOHCTpPHpYET 3HAaHME W TOHMMaHHe (U3MYECKON CYITHOCTH 1
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paccMaTpUBaEMbIX SIBICHUN U 3aKOHOB, MCIIBITHIBAET HECYLECTBEHHBIE
3aTpyAHEHUS B BBIABJICHUM B3aUMOCBS3M (PU3MUYECKUX SIBJICHHUH,
3aKOHOMEPHOCTE;

- B OCHOBHOM IIpaBWJIbHO, 0€3 HM3MEHEHUS OCHOBHOH CyTH, Iaer
ONpeNeNIeHusl TMOHATUH, HCHOJb3YIOTCS HAay4Hble TEPMHUHBI IIPH
UCTOJIKOBAaHUM 3aKOHOB, TEOPHUH, (U3NYECKUX BEIMYMH U UX EIUHUII
U3MEpPEHUS;

- BEpHO, HO C HE3HAYUTEIbHBIMH OIIMOKAMHU BBINOJHAET 3allCh
dbopmyi, rpadKH, pUCYHKH, CXEMBI,

- IIpU OTBETE JEMOHCTPUPYET CaAMOCTOSITEILHOCTb CYKIEHHH, BBIBOJIbI
BEPHBIE, HO HEIOCTATOYHO apI'yMEHTUPOBAHbI;

- B OMNpENEICHHOW JIOTMYECKOW IOCIENOBATEIBHOCTH  y4eOHBIN
MaTepHal u3jaraer, Ipyu OTBETE Ha BOIIPOC JOIMYCKAET HECYLIECTBEHHBIE
omnOku U (win) He Ooyee ABYX HEIOYETOB, KOTOPHIE CTYACHT MOXKET
UCIPaBUTh CaMOCTOSATENBHO MPH TPeOOBAHUM IPENoJaBaTess; JaeT
IPaBUIbHbBIE OTBETHI HA COIYTCTBYIOIINE BOIIPOCHI

- packpblBacT OCHOBHOE COJEp)KaHHUE Yy4eOHOTro Marepuaia, HO
00HapYXUBAIOTCSI CYIIECTBEHHBIC MPOOEIHl B MOHUMAHUH B3aUMOCBSI3U
(bU3NUECKUX SIBIICHUH U 3aKOHOMEPHOCTEH;

- JIONyCKaeT OMMOKK B ONPEICICHHH W WCTOJKOBAHMH OCHOBHBIX
NOHSATHUI, 3aKOHOB, TEOPUH, (QHU3MUECKUX BEIMYMH W WX CIUHHII
U3MEpPEHUS, KOTOPBIE MOXET HCHPABUTh CAMOCTOSTEIBHO WIH IIPH
HEOOJIBIIION MTOMOIIH MPEToIaBaTelIs;

- C CYIIECTBEHHBIMH OIIMOKAMU BBITIOIHSCT 3aKiCh (OPMYII, TpaUKOB,
PUCYHKOB, CXE€M, KOTOpbIE CTYAEHT IIOCle 3aMeYaHus YCTPaHSET
CaMOCTOSITEIILHO;

- CaMOCTOSITENbHO (POPMYIUPYET OTBET HA BOMPOC, MPUBOJAUT YACTUIHO
BEpHBIC apTyMEHTHI, OTJCIbHBIC BBIBOJIBI HEJIb3sS CUUTATh BEPHBIMU H
000CHOBAaHHBIMH;

- HapyllIeHa JIOTHYECKas ITOCIICIOBATEILHOCTh W3JIOKEHUS y4eOHOTO
MaTepuaina, Ipu OTBET€ Ha BOIPOC JOMyIeHa OAHa Tpydas omubOka u
(wnn) Oosiee ABYX HENOYETOB; CTYACHT HCIBITHIBACT 3HAYUTEIHHBIC
3aTpyaHEHUS, OTBEYasi Ha COMYTCTBYIOIINE BOMPOCHI

0,5

- CTyIEHT He MOXeT OOBSICHUTh  (PU3MUYECKOW  CYIIHOCTH
pacCMaTpUBAaEMBbIX SBJIIEHUH W 3aKOHOB, BBISIBUTb B3aUMOCBS3H
(bu3nUYeCcKuX SIBICHUN U 3aKOHOMEPHOCTEN;

- HE 3HAET WJIM JIa€T HEBEPHOE OIPENIEIICHUE U UCTOJIKOBAHUE OCHOBHBIX
MOHSTUM, 3aKOHOB, TEOpHM, (U3MUECKUX BEIMYUH U HX E€AUHHIL
MU3MEpEHMS;

- HE BEpHO BBINOJIHAET 3aMuch GOpMyIl, rpadKOB, pUCYHKOB, CXEM

UTOoro

Kputepun onieHKkHM K NpakTHYeCKOMY 32/IaHUI0

Banabl 3a
KpPUTEepUH
OLIEHKH

Od¢opmiieHue yca0Bus 3aJaHUS

MakcuMaJabHBII
oauia — 0,4 gas1a

- BEpHO 0(OPMIICHO YCJIOBHE 3a/1a4H, TIPEICTABICHBI BCE
buznYeCKre BEITUYNHBI

0,4

- YCJIOBHUC 3aJlaHUA O(bOpMHeHO C HC3HAYUTCIBbHBIMHU HETOYHOCTAMHU,
MpEaACTaBJICHBI HC BCC (1)I/I3I/I‘-I€CKI/IC BCINYHHBI

0,2
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- ycJIoBHUeE 33/1aHus 0(hOPMIIEHO HEBEPHO

0

dbopMyIia B COOTBETCTBHH C CHMBOJIMKOW, HEOOXOAUMOM /st
YCTAHOBJICHHSI COOTHOIICHUS CYIIECTBYIOMIETO MEXY PHU3NICCKUMHU
BEJIMYUHAMU

- IOTTYIIIeHA OJIHA OITMOKA MPU COCTaBICHUH YPaBHEHUH,

Hcnouab3oBanue Gusn4eckoi CHMBOJIUKH MakcuMajibHbIH
o0aaa —0,5 6anuaa
- BEpHO 0003HaY€Hbl CHMBOJIBI B YCJIOBUH 33/1a4d U B GopMyIiax, 0,5
UCIOJIb3YEMBIX B PEIICHUU 33]]a4H
- BepHO 0003HaY€HBbI CHMBOJIBI B YCIIOBUH 33J1a4H, JOMyIIeHa 1 0,4
HETOYHOCTH B (hOpMyJiax, UCIOJIb3YEMBIX B PELICHUH 3a/1a4H
- gonyiueHa 1 HeToyHOCTh IpU 0003HAYEHUH CUMBOJIOB B YCIIOBUU 0,3
3agaun, 1 HeTouHOCTH B (hOpMyIIax, UCIOIb3yEMbIX B PEILICHUU
3a1a4n
- IOTIyIIEeHO 2 1 060Jiee HETOYHOCTH MPH 0003HAYECHUN CUMBOJIOB B 0
yCIIOBUU 3aj1auu, 2 U 6osee HeTouyHOCTel B (hopMyIiax,
UCIIONIb3YEMBIX B PEIICHUU 33]]a4H
Co0u1r01eHMe AJITOPUTMA PelIeHU s MakcumaJjibHbII
oaJ1 —
0,3 6anaa
- pelleHuE 3a/1a4 OCYILECTBIISETCS 110 AITOPUTMY: IIEPEBOJ] €ITUHULL 0,3
U3MEpeHUs PU3NICCKUX BEIMYMH B MEXKTyHAPOIHYIO CUCTEMY
equnul (CH); 3anuch HeoOX0UMBIX (PU3NYECKUX (HOPMYIL;
MaTeMaTHYECKHUI pacueT 1o (Gu3ndeckoi popmyie
- QITOPUTM PELICHHUS 3a/1a4l OTCYTCTBYET 0
BO/I eTMHUI] H3MepeHust QU3NYECKUX BeJIHUYHH B MeKTYHAPOIHYIO MakcumMaJbHBI
cucremy eaunun (CH) o0aaa —0,3 6anuaa
- BEPHO TNIEPEBE/ICHBI PACUETHI IEPEBOIA BCEX SMHUIl N3MEPCHHUSI 0,3
buznueckux BenuyuH B MexayHaponnyro cucremy enunuil (CH)
- monymieHa 1 ommbka mpu npoBeeHUN pacueTa IepeBoia eIuHHUIT 0,2
u3MepeHus PU3NYECKUX BETMYUH B MEXTyHApOIHYIO CHCTEMY
equaut (CH)
- IOMYIIIEHBI 2 OITMOKY MPU MPOBEACHUH pacueTa MepeBo/ia €AMHHUIL 0,1
U3MepeHUsS PU3NICCKUX BEIMYNH B MEKTyHAPOTHYIO CHCTEMY
eaunun (CH)
- HEBEPHO TIPOBEICHBI PACUYCTHI IIEPEBOJIA BCEX CIUHUI] H3MEPECHUS 0
buszndeckux BeMHUuH B MexayHapoanyto cucremy eauHutl (CH)
Hcnoub3oBanue pusndecKux (popmyJa 1jis pelieHus 3a1a4u MaxkcumanbHbII
oasa —
0,5 6asna
- BEpPHO U TIOCJIEIOBATEIHHO 3aTMCaHbl BCE ()OPMYITHI B 0,5
COOTBETCTBUU C CHUMBOJIMKOM, HEOOXOJUMBIE JIsl yCTAHOBJICHUS
COOTHOIIIEHUS CYIIECTBYIOMIETO MEKTY GU3HISCKUMHU BEITMUNHAMU
- IPaBWJIBHO COCTAaBJICHBI YpaBHEHUS, CBS3bIBAIOIINE (PU3UIECKHe
BCJIMYNHBI
- BEpHO, HO HETIOCIIEJIOBATEIILHO 3aMMCaHbl (JOPMYIIBI B 0,4
COOTBETCTBUU C CHMBOJIMKOW, HEOOXOTUMOM ISl YCTAHOBJICHHS
COOTHOIIIEHUS CYIIECTBYIOIIETO MEKIY GUZMUECKUMU BETMUYNHAMU
- IPaBWJIBHO COCTAaBJICHBI YPaBHEHUS, CBA3bIBAIOIIHE (PH3UICCKIEC
BEJIMUMHBI
- (hopMyIIBI 3aMTCaHbBl TOCIEOBATEIHFHO, HEBEPHO 3amucana 1 0,3
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CBA3BIBAIOIIINUX (1)I/I3I/I‘-ICCKI/I€ BCJIMYHHBI

- (hopmyIBl 3ancaHbl HEMOCIEIOBATEIBHO, HEBEpHO 3amucana 1 0,2
(dbopMyIa B COOTBETCTBUH C CHMBOJIMKOH, HEOOXOAUMOM ISt
YCTAHOBJICHHSI COOTHOIICHUS CYIIECTBYIOMIETO MEXTY (PU3NIECKUMHU
BEJIMYMHAMU
- IONyIIeHa 0JJHa OIIMOKa MPH COCTABICHUN YPaBHEHUH,
CBSI3BIBAIOIINX (PH3HUECKUE BETMUNHBI
- Bce (hopMyIIBI 3amrcaHbl HEBEPHO 0
- IOMyIIeHbI OMIMOKA MPU COCTABIICHUN BCEX yPaBHEHHUH,
CBSI3BIBAIOIINX (PU3HUECKUE BETHUNHBI
MaremaTtu Yeckue pacyerbl 0 puzndeckum GopmyJiam, MakcuMaabHbI
KOTOpPbIe XapaKTepu3yI0T paccMaTpuBaeMoe siBJIeHHe ¢ i 6an1—-0,5
KOJIUYeCTBEHHON CTOPOHBI 0aJ1710B
- BEPHO MPOU3BEICHBI BCE MATEMAaTHUYECKUE PaCcUeThl IO BCEM 0,5
¢u3nveckuM GopmyiiaM B COOTBETCTBUHU C SAMHULIAMH HU3MEPEHUI
¢busnueckux Benuuul (CH);
- BCE pe3yJIbTaThl MATEMAaTHYECKUX PAcUYeTOB CoJiepKaT nudpoBoe
3HAYCHUE M COOTBETCTBYIOIICE €My 0003HAUYCHUE CTMHHIIBI
u3MepeHus pusndyeckux seanuuH (CH)
- BEPHO MPOU3BEICHBI MATEMATUYECKHE PACUYETHI [0 BCEM 0,4
¢u3nveckuM GopmyiiaM B COOTBETCTBUHU C SAMHUALIAMH U3MEPEHUI
busnueckux Benuund (CH),
- B OJTHOM PEe3yJIbTaTe MaTEMAaTUIECKOTO pacueTa CONCPIKUTCS
TOJILKO €ro Iu(pOBOE 3HAYCHHE
- HEBEPHO MTPOU3BEICH MaTeMaTHuecKuil pacuet 1o 1 pusnueckoi 0,3
¢dopmyIe, HO B COOTBETCTBHUHU C €JMHULIAMHU U3MEPEHUHN (PU3MUECKUX
BennuuH (CH);
- B OJIHOM pe3yJibTaTe MaTeMaTHYECKOro pacyeTa COACPKUTCS
TOJIBKO €ro IU(POBOE 3HAUCHUE
- HEBEpHO MTPOU3BE/IEH MaTeMaTHUeCKui pacueT 1no 1 ¢pusnyeckoit 0,2
dbopmyre 6e3 ykazaHus eIUHULl U3MEPEHUN (HU3UIECKUX BETUINH
(Ch);
- BCE PE3yIbTaThl MATEMATUYECKUX PACUETOB COJIEPKAT TOIBKO
U(POBBIE 3HAUCHHUSI
- HEBEpHO IPOM3BEIECHBI BCE MAaTEMATHUYECKHE PACUEThI 0
OTtBer nocJjie pemenus 3aga4un MakcumanabHbI
i 0asn —
0,2 6a10B
- 3a/1a4a B KOHIIE PELIeHHsI COIEPKUT BEPHBINA OTBET 0,2
- 3a71a9a HE COJICPKHUT B KOHIIE PEIICHUST BEPHOTO OTBETA 0
YcTHOE 00bsICHEHNE pPelIeHNs 3a1a4H MakcuMaabHbI
i 0asn —
0,3 6aa10B
- 00BsICHEHUE PEIICHMS 3a/IaHUS TTOCIIEA0BATEIBHO, CBSA3HO, 0,3
JIOTMYHO, BBIBOJI QpTYMEHTHPOBAH U 0OOCHOBAH; MPaBUIILHO U
00CTOSITENEHO TAeTCsl OTBET (OTBETHI) HA COMMYTCTBYIOIINE BOIPOC
(BOIIPOCHI)
- HE3HAUMTEJIbHO HapyIlIeHa MOCIe10BaTeIbHOCTb, JJOIHKa 0,2

00BSICHEHUS pelIeHHUs 3a/1aHus1, BBIBOJIbI apTyMEHTUPOBAHbBI 1
000CHOBAHBI; CTY/ICHT UCTIBITHIBACT HE3HAYUTEIbHBIC 3aTPYAHCHHUS,
OTBeuasi Ha COMYTCTBYIOLIUE BOMPOCHI
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- 3HAYUTEJILHO HapyLIEHa II0CIE0BAaTEIbHOCTb, JIOTHKA 0
OOBSICHEHUS PeIIeHUs 3a/1aHus (CTYJEHT HE MOXKET OOBbACHUTD,
KaKUM 00pa3oM MpULIeN K PELICHUIO 3aJjaH1sl), BBIBOJbI HE MOTYT
CUNTAThCSA APryMEHTHUPOBAHHBIMU U 0OOCHOBAaHHBIMH; CTYCHT
UCIIBITBIBACT 3HAYUTENIbHBIC 3aTPYAHCHUS, OTBEYast HA
COILYTCTBYIOIIKE BOIIPOCHI

1.4. MarepuajibHO-TeXHUYECKOe o0ecneyeHne AJisi IPpoBeeHHs] IPOMeKYTOYHOMI
arTrecTaluu
Brimonnenue 3aganuii MpOMEXYTOYHON aTTECTAalluu MPOBOAUTCS B ydeOHOM KaOuHeTe
«Dusukay, 1ad0patopuu GU3KNKH.

1.5 VYueOHo-MeToau4eckoe u HUHpoOpMANMOHHOEe o0ecrneyeHne IJs1 TPOBedEeHUs
NPOMEKYTOYHOM aTTecTAlluN

OcHoBHbIE YueOHbIe H31aAHUSA

1. Msikumies, I'. S. @usuka: 10 knacc: 6a30BbIi ¥ yrayOa€HHBIN ypoBHU : yueOHUK / I,
A. Msakumes, b. b. Byxosues, H. H. Corckuii ; moa penakiueii H. A. [TapdentbeBoit. — 11-e u3.
— Mockaa : [IpocBemenue, 2024, — 432 ¢. — ISBN 978-5-09-112178-0. — TekcT : 2IeKTPOHHBIN
// DnexTpoHHBIA pecype mudpoBoii odpazoatenbHoit cpenbl CIIO PROFobOpa3oBanue : [calT]. —
URL: https://profspo.ru/books/132340 (mara oGpamenusi: 29.05.2024). — Pexum gocryma: ais
apTopusup. [lonp3oBarenei

2. Msikuiues, I'. SI. @usuka: 11 kmacc: 6a30BbIi ¥ yriayOnEHHBIN YpOBHU : yueOHUK / [
S1. Msxkumes, b. b. bByxosues, B. M. HUapyrun ; non penakuueit H. A. ITapdentseBoil. — 12-e uzn.
— Mockaa : [Ipocsemenue, 2024. — 441 ¢. — ISBN 978-5-09-112179-7. — TekcT : 37eKTpOHHBIH
// OnexkTpoHHBIN pecypc 1HdpoBoit odpasosarenbHoi cpeasl CIIO PROFob6pa3zoBanue : [caifT]. —
URL: https://profspo.ru/books/132346 (nara oGpamenus: 29.05.2024). — Pexum mgoctyma: s
asropusup. [lonp3oBarenei

3. PomanoBa, B. B. ®usuxka. [Ipumeps! pemenus 3aaay : yuyeOHoe mocobue / B. B.
PomanoBa. — 2-e u3a. — MuHck : PecmybnukaHckuii HHCTUTYT NPoQecCUOHANTBHOTO 00pa3oBaHus
(PUIIO), 2021. — 348 c. — ISBN 978-985-7253-60-9. — TekcT : 371eKTpOHHBIN // DIEKTPOHHBIH
pecypc 1mdpoBoit obpazoBarenbHoi cpeabl CIIO PROFo6pazoanne : [caiit]. — URL:
https://profspo.ru/books/125481 (mara o6pamenus: 29.05.2024). — Pexum goctyma: Juis
aBTOPHU3HP. MOJIb30BATENCH

JlonoJIHUTe/IbHBbIE YUeOHbIe U31aHUsA

4, BacunbeB, A. A. ®usuka: yuebHOe mocoOue s cpeaHero mpodecCHoHAIBHOTO
obpazoBanus / A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-e¢ u3d., UcOp. u JI0M. —
Mocksa: U3narensctBo FOpaiit, 2020. — 211 c. — (IIpodeccnonansHoe obpazoBanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

5. Mycun, 1O. P. ®usnka: konebanus, ONTHKA, KBaHTOBas (Ppusuka: yaeOHOE TocooOune
i cpeaHero npodeccuonanbHoro oodpasosanus / 0. P. Mycun. — 2-e u3n., ucnp. U Aon. —
Mocksa: UznatensctBo FOpaiit, 2020. — 329 ¢. — (IIpodeccronanpHoe odpa3opanme). — ISBN
978-5-534-03540-7. — Texcr: anextponnsi // IbC FOpaiit [caiiT]. — URL: https://urait.ru/

6. Mycun, FO. P. ®usnka: mMexaHuka CIUIOUIHBIX Cpel, MOJeKyispHas ¢u3uka U
TEpMOJMHAMHKA: yueOHoe mocoOue Ui cpeaHero mnpodeccuoHansHoro obdpaszosanus / 1O. P.
Mycun. — 2-e u3z., ucnp. u gomn. — Mocksa: M3parensctBo FOpaiit, 2020. — 163 c. —
(ITpoeccronansrnoe odbpazoBanue). — ISBN 978-5-534-03000-6. — Tekct: anexkrponuslit / 9bC
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/
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https://urait.ru/book/
https://urait.ru/
https://urait.ru/bcode/

HNHuTepHeT-pecypcesl
9. DnekTpoHHEIHN pecypc nudpoBoii odbpazoBarenbHol cpenbl CITO PROFo6pa3oBanue;

10. www.fcior.edu.ru (®enepanbHblil HEHTP HHGOPMAITHOHHO-00Pa30BaTEILHBIX PECYPCOB)
11. www.dic.academic.ru (Akagemuk. CioBapu ¥ SHIUKIOMIEIMH)

12. www.booksgid.com (DiekTponHas OubIHOTEKA)

13. www.globalteka.ru (I'mo6ansHas 6uOIMOTEKA DIEKTPOHHBIX PECYPCOB)

14. www.window.edu.ru (Eaunoe okHO 10cTyIIa K 00pa30BaTelIbHBIM PECYPCaM)

15. www.st-books.ru (Jlyuinas yueOHast 1uTeparypa)

16. www.scool.edu.ru (Poccuiickuii 06pa3oBaTeIbHBIN TOPTAI)

17. www.ru/book (Dnexrponnas OubanoTEYHAsS CHCTEMA)

18. www.alleng.ru/edu/phys.htm (O6paszoBarensubie pecypesl MHTEpHETa - DH3nKa)

19. www.school-collection.edu.ru  (Enuaas  kojuekius UGPOBLIX 00pa30BaTeIbHbBIX

COB

20..24 https//fiz.1september.ru (YuebHo-MeToanueckas razera «Puszukay)

21. www.n-t.ru/nl/fz (HoGenesckue naypearsl o (hU3UKE)

22. www.nuclphys.sinp.msu.ru (Jnepuas dbusuka B MaTepHeTe)

23. www.college.ru/fizika (IToaroroska k EI'D)

24. www.kvant.mccme.ru (Kypuan «KBaHT)

25. www.yos.ru/natural-sciences/html (OKypuan «I1yTh B HAayKy»)

MeTtoauyeckue yKa3aHus JAJs 00y4aKIIUXCHA MO0 OCBOCHHU IO U CHUTLIMHBI

25. Meroanyeckue yKa3zaHus Uil 00yYarOIuXcs 10 BBITOTHEHHUIO TPAKTUIECKUX paboT.
26. Meronuueckue yka3zaHus Il 00y4JaronIuXcs MO BBITTOJHEHUIO JJA00PATOPHBIX PadoT.
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