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1. MACHOPT PABOYEN ITPOI'PAMMBbI YUYEBHOMW JUCIHMUIIINHBI
0.06 PU3UKA (YI'JTYBJEHHbBIU YPOBEHD)

1.1. O6sa1acTb npuMeHeHus1 padoveid MPOrpaMmbl

PaGouass mporpamma y4eOHOW IUCHUIUIAHBI SIBJISETCS YacThIO TIPOTPAMMBI
MOATOTOBKH crieluaanucToB cpennero 3BeHa (naiaee — [IIICC3) B coorBeTcTBHM ¢ PI'OC
CIIO no cnennanbroctr 20.02.02 3amuTa B Upe3BbIYANHBIX CUTYAIIUSIX.

1.2 Mecro y4eO0HOl AUCHUILVIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CNEeNUAJTUCTOB CPeHEro 3BeHa:
YueOHas TUCHUIUIMHA BXOAUT B 001eo0pa3zoBarenbHbIi muki [TIICC3

1.3. llesin u TpeGoOBaHMs K pe3yJabTaTaM OCBOEHUsI YUeOHOH JUCITUIIMHBI:

B pesynbrare ocBoeHUs y4€OHOU MUCHMILUIMHBI O0y4YaroNIuics JOJDKEH JTOCTUYb
CIIEAYIOIINE PE3YIbTAThI:

JIUYHOCHHbLE:

- YyBCTBO TOPJOCTH M YBKCHHS K HCTOPHH M JOCTHKEHHUSM OTCYCCTBEHHOM
¢usnyeckoil Hayku; (QU3MYECKH TpaMOTHOE TOBEJIECHHE B MIPOQecCUOHATBHON
NEATEeIIBHOCTU U OBITY MPH 00paIleHruH ¢ IpUOOpaMu U yCTPONUCTBAMU;

- TOTOBHOCTh K MPOJOJDKCHHIO 00pa30BaHUS W TOBBINICHUS KBaMH(UKAIUA B
M30paHHOM TIPOEeCCUOHAIBHOW JICATEILHOCTH M OOBEKTHUBHOE OCO3HAHHE POJIH
(hU3NIECKUX KOMIIETCHIINI B ATOM;

- YMEHHE WCIOJIb30BaTh JOCTH)KCHHUS COBPEMEHHON (QU3MUECKON HayKu W
(hbU3NYECKUX TEXHOJOTHUM JJIS TTOBBIIICHUS COOCTBEHHOTO MHTEIUICKTYaIbHOTO Pa3BUTHS
B BBIOpAHHOU MTPOQPECCUOHAIBHOMN ACSITENBHOCTH;

- YMEHHUE CaMOCTOSITeNIbHO J0OBIBaTh HOBBIE MJiA ce0si (pU3MYECKUE 3HaAHUS,
WCITONIB3YSI IJIST TOTO TOCTYIHBIC HCTOYHUKH WH(OPMAITUH;

- YMEHHE BBICTpAaMBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMaHJE IIO
pelIeHno o0IIUX 3a/1ay;

- yYMEHHE VHPABIATh CBOEH ITO03HABATEIBHOW JIESITEIBHOCTHIO, TIPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO WHTEIUICKTYaTbHOTO PA3BUTHS,

Memanpeomemmuwle:

- WCIIOJIb30BaHNE PA3IUYHBIX BHUJIOB ITO3HABATEIBHON JACATEILHOCTH IS PEIICHUS
dbu3nyeckux 3ajgad, IPUMEHCHHE OCHOBHBIX METOJIOB II03HAaHUA (HAOIIOACHUS,
OTIMCaHUs, U3MEPEHHUs, SKCIIEPUMEHTA) JUIS U3YUCHUS Pa3IMUHBIX CTOPOH OKpPY’KaroIe
JICMCTBUTEIILHOCTH,

- WCIIOJIb30BAaHNE OCHOBHBIX WHTEJUICKTYaJIbHBIX OTEPAIlNii: MMOCTAHOBKU 3a/1auH,
dbopMynUpOBaHUS  THUIOTE3bl, aHaIW3a W CHHTE3a, CpaBHEHUS, 000OIICHMS,
CHUCTEMAaTH3AIMK, BBISIBJICHHUS TMPUYUHHO-CIICCTBEHHBIX CBS3€H, ITOMCKAa aHaJoroB,
(GhOopMyTUPOBAHKS BBIBOJOB ISl M3YYCHHS PA3JIMYHBIX CTOPOH (PU3MYECKUX OOBEKTOB,
SBJICHMA M TIPOIIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIUMOCTh CTaJKHUBAThCS B
npodeccuoHanbHOM cdepe;

- YMGHHE TE€HEPHPOBATh HJICU W ONPEICIATH CPEACTBA, HEOOXOIUMBIC I WX
peanu3aluy;



- YMEHHE€ HCIOJb30BaTh PAa3JUYHble MCTOYHUKHU I MONy4YeHUs (HU3NUYECKOM
uH(pOpMaIK, OLIEHUBATh €€ JOCTOBEPHOCTH;

- YMEHHUE aHaJIU3UPOBATh U MPEJICTABIATH HH(POPMAIIMIO B PAa3IMYHBIX BUJIAX;

- yMEHHE MyOJUYHO TMPEJCTABIATh PE3yJIbTaThl COOCTBEHHOI'O HCCIEIOBaHUS,
BECTH JUCKYCCHUM, JIOCTYTHO M TapMOHHUYHO CO4YeTasi CoJepKaHhue U (HOPMBI
npecTaBisieMor nHGopMaIuy;

npeomemHuule:

1) chopmMupoBaHHOCTH MPEACTABICHUN O POJIM U MeCTE€ (PU3UKH M aCTPOHOMHH B
COBPEMEHHOM Hay4YHOH KapTUHE MUPA, O CUCTEMOOOpa3yomiel poiu (UMK B Pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJOTUM, O BKJIaJ€ POCCUUCKUX H
3apyOEKHBIX YUYCHBIX-(U3UKOB B Pa3BUTHE HAYyKW;, MOHUMaHUE (PU3MUECKOU CYIIHOCTH
HAOJIIOIAeMBIX SIBJICHHM MHUKPOMHpA, MaKpOMHUpa M Meramupa; I[OHUMaHUE PpOJIH
ACTPOHOMHUHM B TMPAKTHUYECKOM JEATEIBHOCTH 4YEJNOBEKa W JaJIbHEWIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, POJU (PU3uKH B GOPMHUPOBAHUU KPYro30pa U (PYHKIIMOHAILHON
IPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS TPAKTHYECKUX 33/1a4;

2) chopMHUPOBAHHOCTh YMEHUHN pacIio3HaBaTh (U3UUECKUE SBICHUS (TIPOIIECCHI) U
OOBSACHAThL MX HAa OCHOBE HM3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIB)KEHUE, CBOOOJHOE TMAaJICHUE TeJ, JBIKEHUE IO OKPY>KHOCTH,
WHEpUHUs, B3aUMOJCHCTBUE TeJ, KojJeOaTeabHOE JABUXKEHHUE, PE30HAHC, BOJHOBOE
nBikeHue; nudysus, OpOyHOBCKOE NBUKEHUE, CTPOCHHUE KUJKOCTEH W TBEPIBIX TEIl,
M3MEHEHHEe o0beMa Tel TMpU HarpeBaHuu (OXJIXKIECHUM), TEIUIOBOE paBHOBECHE,
HCIIApEeHHE, KOHJEH CAlMs, TUIaBJIeHNEe, KPUCTAUIN3allMsl, KUTIEHHE, BIIaXKHOCTh BO3yXa,
CBSI3b CpeJlHEW KMHETUYECKON IHEPTrUuM TEIJIOBOTO JBUXKEHHUS MOJICKYJ ¢ a0COIIOTHOM
TeMIepaTypoi, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXIY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30MpOLECccax; BJEKTpU3alus Tell,
B3aMMO/JICCTBUE 3apsiioOB, HArpeBaHHWE IPOBOJHUKA C TOKOM, B3aHMOJICHCTBUE
MAarHUTOB, 3JICKTPOMAarHuTHas UHAYKIUSA, AEHUCTBUE MAarHUTHOTO MOJIA Ha MPOBOJHUK C
TOKOM M JABWXKYIITUNCS 3apsij], 2JIEKTPOMAarHUTHbIE KOJeOaHUsI U BOJHBI, IPSIMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, OTpPaKEHHE, MpeJoMiieHHe, WHTepdepeHIus, audpaxius u
noJisipy3alisl CBeTa, JucCIepcus cBera; (oroanekTpuueckuit dpdext, CcBeToBOE
JaBJICHUE, BO3HUKHOBEHUE JIMHEWUYATOro CIIEKTpa aToMa BOJIOPOJA, €CTECTBEHHAS U
HCKYCCTBEHHAs PAJIMOAKTUBHOCTH;

3) BIajgeHUE OCHOBOMOJIATAIONIUMU (U3UYECKUMU TOHATUSIMU M BEIUYMHAMU,
XapaKkTepu3yrnuMu (GU3NYECKUe MPOIECChI(CBA3AHHBIMU C MEXaHUYECKUM JIBHKEHUEM,
B3aMMOJICUCTBUEM TE€JI, MEXaHMYECKMUMH KOJeOaHUsSMH U  BOJHAMU;, AaTOMHO-
MOJIEKYJISIPHBIM CTPOCHHEM BEIECTBA, TEIUIOBBIMHM MPOIECCAMH; DJICKTPUYECKUM H
MarHUTHBIM TIOJISIMH, DJCKTPUYECKUM TOKOM, 3JIEKTPOMATHUTHBIMHU KOJICOAHMSIMU U
BOJIHAMH; ONTHYECKUMH SIBJICHUSAMH; KBAHTOBBIMHU SIBICHUSIMH, CTPOCHUEM aTroMa H
aTOMHOTO a1pa, PaIuO0aKTUBHOCTHIO); BJIJICHUE OCHOBOIIOJIAraroIIUMHU
ACTPOHOMMYECKHMHU  TOHSTUSIMH, TO3BOJSIONIMMU  XapaKTepU30BaTh  IPOIIECCHI,
MPOUCXOJISAIINE Ha 3BE3JaX, B 3BE3JHBIX CHUCTEMaX, B MEKIaJaKTUYECKOW CpeJe;
IBIDKEHHE HEOECHBIX TEJI, DBOJIIOLIUIO 3B€3/ U BCelleHHOI];

4) BnajgeHUE 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U TEOPUSIMH (3aKOH BCEMHUPHOIO
Tsrotenus, I, 11 u Il 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOM DHEPIHUH,
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3aKOH COXPAHEHHSI UMIYJbCa, TPUHIUI CYNEPHNO3ULIMUA CUJI, PUHLIUIT PABHOIPABHOCTH
UHEPLHMAIBbHBIX CHCTEM OTCYETa; MOJEKYISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, MEPBBIA 3aKOH TEPMOAMHAMHUKU; 3aKOH COXpPAaHEHHUS
AIEKTPUUECKOTro 3apsija, 3akoH Kynona, 3akoH Oma aJig ydyacTka 1emnu, 3akon Oma Jist
IIOJTHOW JJIEKTPpUYECKOW uenu, 3akoH Jxoynsa - JleHma, 3aKkOH SJIE€KTPOMATHUTHOU
WHIYKIIUW, 3aKOH COXPAaHEHUS OJHEPTUH, 3aKOH TMPSIMOJIMHEHHOTO pPachpOoCTpaHCHUS
CBETa, 3aKOH OTPAKECHHS CBETA, 3aKOH MPEJIOMIICHHS CBETA; 3aKOH COXPaHEHHUS YHEPTHUH,
3aKOH COXpPaHEHUs WMITYJbCa, 3aKOH COXPAHCHHs DJIEKTPHUECKOTO 3apsia, 3aKOH
COXpaHEHHUs] MAcCOBOTO YHCIA, TOCTYNAaThl bopa, 3aKOH pagnoaKTHBHOTO pacmaaa);
YBEPEHHOE HCIIOJIh30BAHUE 3aKOHOB WM 3aKOHOMEPHOCTEH NpH aHaimu3e (PU3NIecKux
SABJICHUU U ITPOLECCOB;

5) yMeHHe yuYUTHIBATh T'PAHULIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJEICH:
MaTepHalibHasi TOYKa, WHEpPIMAIbHAICUCTEMAa OTCUeTa, WJealbHBIA Ta3; MOIENU
CTPOEHHS Ta30B, KUJAKOCTEH U TBEPJbIX TN, TOUCUHBIN dJIEKTPUUECKUM 3apsi,

sliepHasi MOJENb aToMa, HYKJIOHHAs MOJENb aTOMHOTO Sjpa IpH PpElICHUU
bu3nUecKux 3a1ay;

6) BIaJleHuE OCHOBHBIMM METOJIaMHM HAy4YHOT'O TO3HAHUS, HCIOJIb3yeMbIMU B
(bu3uKe: MPOBOAUTHL MPSAMbIC U KOCBECHHBIC M3MEpPEHUS (PU3MUECKUX BEIMYWH, BHIOMpPAs
ONTHMAJIBHBIA  CIOCOO0 W3MEpPEHUS M WCTIOJB3YySd HW3BECTHBIE METOABI OICHKU
MOTPEIIHOCTE W3MEPEHUM, MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEN (HU3MUECKUX
BEJIMYMH C WCTIOJIB30BAHUEM TPSIMBIX W3MEPECHHM, OOBSICHATH MOJYICHHBIC PE3YJIBTATHI,
UCITONTB3Yysl (PU3MYECKUE TCOPWHU, 3aKOHBI M TIOHATHS, M JEJaTh BBIBOJBI, COOJIOIATH
mpaBuia O€30MacHOrO0 TpyJa TPH TPOBEICHWHM WCCIICIOBAHWA B paMKax ydeOHOTO
DKCIIEPUMEHTa ¥ y4eOHO-HCCIIEIOBATEIhCKON NEATETLHOCTH C HCIOJIb30BAHHEM
UQPOBBIX ~ M3MEPUTENBHBIX  YCTPOWCTB M JabOpaTOpHOTO  OOOpPYAOBAHMS;
c(hOpPMHUPOBAHHOCTH MPEJICTABIICHUNA O METOJAaX MOJYUYCHHs] HAYYHBIX aCTPOHOMHYECKHUX
3HAHUU;

7) chopMHUPOBAHHOCTH, YMEHHS pEIlaTh pPACUETHBIC 3a7a4d C SIBHO 3aJIaHHOMN
(GU3UYECKON MOJENbI0, HCHONB3Yys (U3MYecKue 3aKOHbl W TIPHUHIIUIBI, HAa OCHOBE
aHajM3a yCIOBUS 3a7a4yd BBIOMpaTh (U3UYECKYI0 MOJEINb, BBIACIITh (HU3UUYECKUE
BEIMYUHBI W (OPMYJIBI, HEOOXOAUMBIC JII €€ peIIeHUs, MPOBOIUTH pPacUeThl U
OIICHWBATh PEAJbHOCTh IMOJYUCHHOTO 3HAYCHHS (DU3NYCCKON BEIMYWHBI, pPEIIaTh
KaueCTBCHHBIC 3aJlayd, BBICTpAaWBas JIOTUYECKH HEMPOTHBOPCUYUBYIO  IIETIOYKY
pacCcy X JeHUd C OMOpoll Ha H3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (HUBUYECKUE
SIBJICHHSI,

8) chopMHPOBAHHOCTh YMECHHS MPUMCHSATH MOJIYICHHBIC 3HAHMS JJIT OOBSICHCHHSI
YCJIOBUM TpOTeKaHus GU3UUECKUX SIBICHUN B MPUPOJIC U VIS MPUHATHUS MPAKTUUECKUX
pelieHnid B MOBCEAHEBHOM KM3HU IS oOecrieueHus] 0€30IacHOCTH IPU OOpAIICHUH C
OBITOBEIMU TIpHOOpPaMH M TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHS 3/I0POBbS U
COOJIO/IEHNST HOPMAKOJIOTMUECKOTO TIOBEJEHUS B OKPYXKAIOIICH Cpeje; MOHWMaHUE
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKEHUN (PU3UKU U TEXHOJIOTHH JUIsl PAIlOHAEHOTO
MIPUPOIOTIOTH30BAHMS;

9) chopMHUPOBAHHOCTh COOCTBEHHOM ITO3MIIMK 10 OTHOIICHHUIO K (PU3HYECCKOMN
nH(OpMaIH, MOJydaeMON M3 Pa3HbIX MCTOYHUKOB, YMEHUH HCIOJIb30BaTh IMH(PPOBHIS
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TEXHOJOTMM JUId IIOMCKA, CTPYKTYpUPOBAHHSA, HHTEPHPETALUU U IPEICTaBICHUS
yuyeOHOH M Hay4YHO-NOMYJSIpHOM HWH(pOpMaluu; pa3BUTHE YMEHUH KpPUTUYECKOTO
aHaJIM3a [oJIy4aeMoi HH(pOpMaIH;

10) oBnameHue ymeHUSIMHM pabOTaTh B TPYIIE C BBIIOJHEHHEM PA3IUYHBIX
COLIMAJIbHBIX pOJIeH, TUIAHUPOBAaTh pPA0OTy TPYMIbl, PalMOHAIBHO PaCHPECNATh
JESITeIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJ€KBATHO OLICHHWBATH BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYMIIBI B PEHICHHE PaCCMaTPUBAEMOM MTPOOIEMBI;

11) oBmagenue (cOpMUPOBAHHOCTH MPEJCTABICHUI) TMpaBUIAMH 3aIllUCH
busnueckux Gopmyn penbedHO-TOUEUHOW cHUcTeMbl o0o3HaueHuil Jl.bpains (ans
CJICTIBIX U CIA0OBHUIALINX O0YJAIOIIUXCS).

Ilpogpeccuonanvnaa nanpasénennocms yueonoii Oucyunaunvt «Dusuxar
OpeanojaraeT  LEJICHANPABICHHOE  MPUMEHEHHE  NEeJAarorn4eckux  CpeacTB,
o0ecneunBaOIIUX HE TOJIbKO (OpMHUpOBaHME y OOYYAIOIIMXCS 3HAHWM, YMEHUH,
HAaBBIKOB 110 Y4EOHOH NUCUUIUIMHE, HO M pa3BUTHE MHTEpeca K JaHHOM mpodeccun min
CHELMAIbHOCTH, LEHHOCTHOE OTHOILEHUE, NPOPECCHOHATIbHBIX KAa4eCTB JIMYHOCTHU
OyIyIIero crenuaimcTa.

1.4 Koiu4ecTBO 4acOB HA OCBOEHHE NMPOrpaMMbl YUeOHOI TUCIUIIHHBI:
MaxkcuMmanbpHOU yueOHON Harpy3ku oOydatomierocs 135 gacos, B Tom uuce:
00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOy4aromierocs 117 vaca;
KOHCyJIbTalMs 6 4acos;

IIPOMEXKYTOUYHAs aTTecTanus 12 gacos.



2 CTPYKTYPA U COJIEPKAHUE YYEBHOHN JUCIHUITIJIAHBI
2.1 O0beM yueOHOI TUCHUIIMHBI M BUABI y4e0HOH padoThI

Bup yueOHoii paboTbl
( B.T.4. mpo¢ecCHOHAIbHO-OPHEHTHPOBAHHOE COIEePKAHME)

O0BbeM yacoB

MakcumanabHas yueOHasi HArpy3ka (Bcero mo mporpamMme JuCHHUILIMHBI) 135
Oos13aTesIbHAs ayIUTOPHAsI ydeOHAasi HArpy3Ka (Bcero) 117
B TOM YHCIIE:

JIEKLIMH, YPOKH 75
U3 HUX RNPOGheccCUOHAIbHO-0PUECHMUPOBAHHOE COOePIICAHUE 28
NPAaKTUYECKHUE 3aHATHS 32
U3 HUX RPOGheccCUOHAIbHO-0PUECHMUPOBAHHOE COOePIHCAHUE 0
71a00paTOPHBIE 3aHATHS 10
U3 HUX RPOgheccuoHaIbHO-0PUEHMUPOBAHHOE COOePICaHue 10
KOHCYJIbTAIIUs 6
HK3aMEH 12

[TpomexxyTouHasi aTTectanus B popme:

I cemecTp - apyrue popMbl KOHTPOJIs (CpeIHUIA OalT 1O TEKYIIIMM OLIEHKaM yCIIeBa€MOCTH )

II cemecTp — sK3ameH




2.2 TemaTuveckuii miiaH u cogep:kanue yaeoHoii qucuumiuabl OJ1.06 @Pusuka (yrjayoaeHHbIH YPOBEHb)

Koapl
Conep:xanue yueOHOro MaTepuasa, JJabopaTopHbie U NPAKTHYECKHE KOMIIeTeHIHI,
HauMeHOBAHMe 3aHATHS, CAMOCTOATE/IbHAsI padoTa o0y4arouerocs, KypcoBast pabora O6Lem YpoBens ¢popmupoBanuio
(mpoeKT) (eciu IpeyCMOTPEHBI), HHbIE BH/bI y4eOHO!H padoThl B KOTOPBIX
pa3aesioB U TeM 4acoB O0CBOEHUA
COOTBETCTBHH C Y4eOHBIM IJIAHOM (B.T.4. MpodeccHOHATbHO- Crmocoo0cTByeT
OPHEHTHPOBAHHOE CO/IePKAHME) 3JIeMEeHT
NPOrpaMMBbl
1 2 3 4 5
IlepBblii cemecTp
BBenenue ®Du3nKa METO/Ibl HAYYHOI'O MO3HAHMUSL. 2 1
IIpogeccnona/IbHO-OPHEHTHPOBAHHOE COAEPKAHUE 22 JlnunoctHbIe,
Pa3zpgen 1. Mexanuka METanpeIMETHbIE U
Tema 1.1. OcnoBbl | Conep:kanne y4eOHOro MaTepuaJia 6 peIMeTHbIE
KHHEMATHKH Mexanuyeckoe JABMKEHUE. XapaKTePUCTUKHM  MEXAHUYECKOTO  JABUKEHUS: 2 1 KOMIICTCHIIVU B
nepeMenieHie, myTh, CKOPOCTb. PaBHOMepHOE TPSIMOJIMHEMHOE JIBHIKECHHE. COOTBETCTBUU C
OTHOCUTENBHOCTh MEXaHUYECKOTO IBUIKEHHUS. ®I'OC cpennero
Yckopenue. PaBHonepeMeHHOE TPSMOJIMHEWNHOE IBUKEHUE. o01ero
CBobOoniHOe majieHne Te. PaBHOMEpHOE IBIKEHHE IO OKPYKHOCTH. o0Opa3oBaHus,
IpakTuyeckoe 3ansaTme Nel Pemenune 3amau no Teme «PaBHOMepHOE U 2 2 YTBEPKICHHOTO
PaBHOYCKOPEHHOE JBUKEHUE. MIPUKA30M
IIpakTuyeckoe 3ansitue Ne2 Pemenue 3amau no teme «PaBHOMEpHOE TBUKEHUE 2 Munncrepersa
10 OKPYKHOCTH. 00pasoBaHHs 1
Hayku PO ot
Tema 1.2. OcHoBbl | Copepkanue y4eOHOro MaTepuajia 8 17.05.2012 Ne 413
AMHAMMKHA OcHoBHas 3amava auHaMuKkd. BiaumoneiictBue ten. Cuma. [lepBbrit 3akoH 2 1
Herorona. Bropoi 3akon Herorona. Tperuit 3akon HeroTona.
Cunsl B mpupoge. 3aKOH BCEMHpPHOro TaroreHus. CHila TSKECTH W CHIIa 2
BCEMHUPHOT'O TATOTECHHUSI.
IIpodeccnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE
Cunsl ynpyroctu. Cuisl TpeHHUS.
IpakTuyeckoe 3ansaTue Ne3 Pemenne 3a1a4d o teme «3akoHbl HproTOHA» 2 2
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Pemienue 3a1a4 ¢ npogh)ecCHOHATbHON HANPABJIECHHOCTbHIO
JlabopaTtopnasi paGora Nel '"l3yueHue OCOOCHHOCTEH CHUJIBI TPECHHUS
(cxosbxeHms )"

Tema 1.3. 3akonsl | Conep:kanue y4eOHOro MarepuaJia 8
COXpaHeHHH B Hmnynbc Tena. 3akoH COXpaHeHUs UMITylbca. PeakTHBHOE BUKEHHE. 2
MeXaHUuKe IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COICP/KAHME 2
Mexanudeckas paboTa cuiabl. MomHOCTh. DHeprus. KuHeTrnueckas sHEprus.
IToreHnnanbpHas 3Heprus. 3aKOH COXPaHEHMsI MEXaHUUECKON SHEPTHUH.
IpakTnyeckoe 3ansaTue Ned4 PemieHue 3amay 1Mo Teme «3aKOH COXpaHEHHUS 2
UMITYJIbCa»
IIpakTuyeckoe 3ansaTHe NeS Pemienue 3agau 1no Teme «3aKOHBI COXPAHEHUS 2
SHEPIUN»
Paznen 2. MosekyaspHuasi pu3uKka ¥ TePpMOIUHAMHUKA 18
Tema 2.1. OcHoBbl | Coaepskanue y4eOHOro MaTepuajia 4
MOJIEKYJISIPHO- OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHYeCcKoi Teopuu. Pa3mepsl u macca 2 JInunoctHble,
KHHETHYCCKOH MOJIEKyT W aromMoB. bpoyHoBckoe nBmwkenue. uddysus. Crpoenue MeETaIlpeMETHBIE U
TeOpHH. ra3oo0pa3HbIX, JKUIKAX U TBEpAbIX Ted. CKOpOCTH ABMXKEHUS MOJEKYT U UX IIpEAMETHBIE
U3MEpEHHE. KOMIIETEHIIMH B
Wneaneuplii  r1a3. JlaBneHnwe ra3a. OCHOBHOE YpaBHEHHE MOJIEKYJSPHO- COOTBETCTBUH C
KMHETUYECKOW TEOpPUH. ®I'OC cpennero
YpaBHEHHE COCTOSHUS UAECATBHOrO rasza. ['a3oBble 3aKOHBI. o0miero
IIpakTuyeckoe 3ansaTHe Ne6 Pemienue 3amau 1o teMe «YpaBHEHHE COCTOSHUSA 2 o0Opa3oBaHus,
UJEAIBHOTrO rasa. I'a3oBble 3aKOHBD» YTBEPKACHHOTO
Tema 2.2. OcnoBbl | Conep:kanue y4eOHOro MaTrepuaJia 6 IIPUKA30M
TEPMOAUHAMHUKH | BHYTpEHHsS DHEPIrUs UICaJIbHOIO rasa. 2 Munncrepcra
IIpodeccnoHaILHO-0PHEHTUPOBAHHOE COAEPKAHUE obpasoBaHus 1
Pabota u Temnora kak (QOpMbl HepeAayd >HEPruu. YenbHas TEeIIOEMKOCTb. Haykn PO ot
VpaBHEHHE TemIoBoro 6ananca. AnuabaTHslil mpomecc. 17.05.2012 Ne 413
ITepBoe Hauano TepMoaMHAMHUKU. BTOpoe Hayano TepMOIMHAMUKH.
IIpodeccnoHaILHO-OPHEHTUPOBAHHOE COAEP/KAHUE 2

Tennossie apurarenu. [Ipunuun neiictBus TernoBoi mamwuubl. KI1J termnoBoro
neuratens. OxpaHa mpUPOIbI.
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IpakTuyeckoe 3ansitue Ne7 Pemenue 3amau no Tteme «llepBbiii 3akoH
TCPMOAUHAMUKHU. HpI/IMeHeHI/Ie IepBoro 3aKOHa TCPMOANHAMHKHU K
M30IPOIECCAM.

Tema 2.3.
ArperatHbie
COCTOSIHMS
BelecTBa.
da3oBble
nepexo/bl

Coaep:xanue yueOHOT0 MaTepHaJia

Ucnapenue u konaeHcanus. HacplmeHHbIN 1ap U €ro CBOMCTBA.
IIpodeccnoHAJIBLHO-OPHEHTHPOBAHHOE COAEPKAHHE

AOcoiroTHasT U OTHOCHTENIbHAs BJIAXHOCTH BO3ayxa. Touka pockl. Kurenwe.
3aBUCUMOCTh TEMIEpPaTypbl KUIEHHS OT JaBiieHus. lleperperwiii map u ero
HCIIOJIL30BAaHHE B TEXHHUKE.

N

Pemienue 3a1a4 ¢ npodeccHOHATbHON HANPABJIEHHOCTHIO
JlabopaTopHnoe 3ansitue Ne2 «l/I3MepeHrie OTHOCUTENBHON BIKHOCTH BO3TyXa»

2,3

Coaep:xanue yueOHOTo MaTepHaJia

XapakTepucThKa SKUJIKOTO COCTOSIHUS — BemlecTtBa. IloBepXHOCTHBIM — cioit
JKUJTKOCTH.

IIpodeccoHAILHO-OPMEHTHPOBAHHOE COIePKAHME

HOBGDXHOCTHOG HATSKCHHUC. CMaqHBaHHG. KaHI/IJIJISIpHI)Ie SIBJICHUS.
XapakTepucTHKa TBEPAOr0 COCTOSHUS BelecTBa Kpucrammdeckue u aMopgHbIe
tena. CBoWcTBa TBEpAbIX Tell. 3akoH I'yka. TennoBoe pacliipeHue TBEPJABIX TSI U
kuakoctei. IlnaBineHne M KpucTaaan3alus.

IIpakTuyeckoe 3ansitue Ne§ Pemenue 3agau no reme «BinaxHOCTb BO3yXay.

Pa3nes 3. DieKTpoaMHAMHKA

Tema 3.1.
DIIEKTpHYECKOe
noJie

Conep:xanue yueOHOTro MaTepuaJia

DNEKTpUUYECKHE 3apsibl. 3aKOH COXPAHEHHUs DSJIEKTPUUYECKOTO 3apsiia. 3aKoH
Kynona.

OnekTpuueckoe 1mone. HampsbkeHHOCTh  anekTpudeckoro mosd.  [IpuHnun
CYNEpPHO3UIUU TTOJIEH.

N OO N

PabGora cun QJICKTPOCTATUYCCKOI'O TIO0JIA. IloTrenuman. Pa3HOCTh MOTEHIIMAJIOB.
OKBUIIOTCHINAIHLHBIE IMOBEPXHOCTH. CBs3b MCXKIAY  HaIpPsOHKCHHOCTBIO U
Pa3HOCTLIO MMOTCHIUAJTIOB JJICKTPUYCCKOI'O ITOJIA. HpOBOI{HI/IKI/I B 3JICKTPUUYCCKOM
ITO0JIC. JII/ISJ'IeKTpI/IKI/I B DJICKTPHUYCCKOM IT10JIC. Honﬂpmaum{ JUDJICKTPHUKOB.

HpaKaneCKoe 3ansTue Ne9 Pemrenue 3aaa4 110 TCMC ((QHCKTPI/I‘ICCKOC ITIOJIC»

IIpakTnyeckoe 3ansaTue Nel(Q Pemenue 3aga4d no treme «JIEKTPUUECKOE TOJIEN

N

Konpencatopsl. CoeTiHEHHE KOHJICHCATOPOB B OaTapero. DHeprusi 3apsuKeHHOTO

JIndHOCTHBIE,
MeTarpeaMETHBIE U
MpeMETHBIE
KOMITETCHIINH B
COOTBETCTBUH C
®I'OC cpennero
ob1ero
obOpasoBaHwus,
YTBEP>KJIEHHOTO
MIPUKA30M
Munucrepcrsa
oOpa3zoBaHus 1
Hayku PO ot
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KOHJEHCATOpa. DHEPrusl 2JIEKTPUIECKOI0 MOJIS.
Jlpyrue ¢opmbl KOHTpPOJA (cpeaHMii 0aja MO TeKYHIMM OLEHKAM
ycrneBaeMoCTH)

Bropoii cemecTp

IIpodeccrnoHabHO-OPHEHTHPOBAHHOE COlEPKAHME

Tema 3.2. 3aKoHbBI
NOCTOSHHOI'O
TOKA

Coaep:xanue yueOHOTo MaTepHaJia

10

YcnoBusi, HEOOXOAUMBIE JUIsi BOBHUKHOBEHHUS M MOJAJIEP)KAHUS DJIEKTPHUECKOTO
Toka. Cuila TOKa U IUIOTHOCTh TOKA. 3akoH Oma i yyacTKa LeNU. 3aBUCUMOCTb
AIEKTPUYECKOTO COMPOTUBIICHUS OT MaTepuaia, JJIMHBI U TUIOMIAIU TONEPEYHOro
CCYCHUS MTPOBOIHHKA.

IIpodeccHOHAIBLHO-OPHMEHTHPOBAHHOE COlEPKAHME

3aBUCHMOCTh CONPOTHUBJICHHSI MTPOBOAHUKOB OT TeMIIepaTypbl. TemmepaTypHBbIid
KO2(PHUITUEHT COMPOTUBIICHUSI.

OJC wucrouynuka. 3akoH Oma ans nonHod uenu. CoequHEHHE IPOBOIHUKOB.
CoenuHeHNEe HCTOYHUKOB AJICKTPHUYECKOM SHEPTHH B OaTrapero.
IIpodeccoHAIbLHO-OPHEHTHPOBAHHOE COJAEPKAHHE

TemoBoe neicTBUE 3neKTpudeckoro Toka. 3akoH Jxoyns -Jlenma. PaGota u
MOIIHOCTb 3JIEKTPHUYECKOI0 TOKA.

IIpakTuyeckoe 3ansaTHEe N2 6 «3aKOHBI TIOCTOSSHHOTO TOKa»

Pemienue 3a1a4 ¢ npog)ecCHOHANBLHON HANIPABJICHHOCTHIO
Jladoparopnoe 3ausitue Ne3 «l3yueHue 3aKOHOB IMIOCJIENOBATENLHOTO U
MapaJyIeIbHOT0 COEIMHEHHS IPOBOJHUKOB)

2,3

Pemienne 3a1a4 ¢ npodecCHOHAIbLHON HANIPABJICHHOCTBIO
JlabopaTopHnoe 3ansitue Ned «3mepenne O/IC U BHYTpPEHHErO CONMPOTHBIICHUS
VCTOYHUKA»

2,3

Tema 3.3.
DJIeKTpUYeCKHit
TOK B Pa3JIMYHbIX
cpeaax

Coaep:xanue yueOHOro MaTepHaJia

DIIeKTPUUECKHUI TOK B METaJJIaX.

IIpodeccMOHAILHO-0PHEHTHPOBAHHOE COIEPKAHME

OJIEKTPUYECKU TOK B JJEKTPOJIMTAX. OJnekTpoian3. 3akoHbl Dapanes.
[IpuMeHeHue 31eKTpoIin3a B TEXHHKE.

OJIEKTpUYECKUI TOK B ra3ax M BakyyMme. MoHwmsanus rasa. Buael ra3oBbIxX
pazpsnos. llonarue o nnazme. CBoiCTBa U MPUMEHEHHE AIEKTPOHHBIX ITYYKOB.

17.05.2012 Ne 413

JInuaocTHRIC,
MeTanpeaMeTHbIE U
npeIMEeTHBIC
KOMIIETEHIINH B
COOTBETCTBUH C
®I'OC cpennero
ob1ero
oOpasoBaHus,
YTBEPKIACHHOTO
IPUKA30M
MunucrepcTBa
oOpa3zoBaHHs U
Hayku PO ot
17.05.2012 Ne 413
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DONEeKTpUYecKuii TOK B  moJynpoBogHUKax. CoOCTBEHHass MPOBOJUMOCTH 2
MOJIYITPOBOHUKOB. [10ynpoBOAHMKOBEIE TPHOOPBI.
Tema 3.4. Conep:kanue y4eOHOT0 MaTepuaJia 6
MarnuTHoe noJjie | Bektop MHAYKIIMY MarHUTHOT'O TIOJIS. 2 1
IIpodeccnoHaILHO-OPHEHTUPOBAHHOE COACPKAHUE
JelicTBe MarHUTHOTO TMOJISI HAa MNPSIMOJUHEWHBIA MPOBOAHMK C TokoMm. Cuia
Awmmnepa. 3akoH Amnepa. BzaumoielicTBue TOKOB
IIpodeccnoHa/IbHO-OPHMEHTUPOBAHHOE COAEPKAHUE 2
HelictBue MarHuTHOrO TmOJAs Ha JABWXKymuidca 3apsa. Cuna  Jlopenna.
Onpenenenne ynenpHOro 3apsiga. MarHUTHbBIE CBOICTBA BellecTBa. MarHuTHas
MIPOHHIIAEMOCTb.
IpakTnyeckoe 3ansitue Ne7 Pemenue 3agauy «MaraHuTHOE Mo0JIe» 2 2
Tema 3.5. Coaep:xanue yueOHOTo MaTepHaJia 4 1
DJIEKTPOMArHUTH | DnekTpomarHuTHas uHaykius. [IpaBuno Jlenna. BuxpeBoe snekTpuueckoe mode. 2
asi HHAYKIUA OJC wuHAYKIMH B JBWKYIIUXCA TPOBOJHUKAX. SIBIEHHME CaMOWHIYKIIUU.
NHIyKTUBHOCTH. DHEPrUusi MArHUTHOTO MOJIS.
IIpakTuyeckoe 3ansaTue Ne§ Pemenue 3a1au « D1€KTpOMarHuTHasE MHIYKIUSD) 2 2
Pa3nen 4. Kojiebanusi 1 BOJIHBI 14 JINYHOCTHBIE,
Tema 4.1. Coaepxxanue yuyeOHOIro MmaTepuasa 6 1 MeTanpeIMeTHbIE U
MexaHunyeckue KonebarensHoe JIBHKCHUE. FapMOHI/IquKI/Ie KoJe0aHms. CB00OOIHBIE 2 IPESAMETHBIC
KoJIeOaHus MexaHuuyeckue kojebanus. IlpeBpaiieHue sHeprum TMpu  KojedaTenbHOM KOMIICTCHIINHA B
nBwxeHuH. llomepeuHble W NPOJOJIBHBIE BOJHBI. XapaKTEPUCTUKH BOJIHBI. COOTBETCTBUU C
3BykoBble BoJHBL. MHTepdepenius BoaH. [lonarue o audpakiyy BOIH. ®I'OC cpennero
Pemienue 3a1a4 ¢ npod)ecCMOHATBLHOI HANPABJIEHHOCTHIO 2 2,3 o01mero
Jladboparopnoe 3ausitueNeS «/3yueHue 3aBUCHUMOCTH TepuoAa KoyieOaHMIA oOpasoBanws,
HUTSHOI'O MasiTHUKA OT JJIWMHBI HUTH)) YTBCPIKACHHOI'O
IpakTuyeckoe 3ansaTue Ne 9 Pemenue 3amau «MexaHWyeckue KojieOaHUSA U 2 2 MIPHUKa30M
BOJIHBD) MunucrepcTBa
Tema 4.2. Conep:xanue yueOHOro MaTepuaJia 4 0bpa3oBaHus 1
JiexkTpoMarHuTH | CBOOOIHBIE ArleKTpoMarHuTHBIE Konebanus. Dopmyna Tomcona. [IpeBparienue 2 1 Hayku PO ot

ble KoJe0aHus

SHEpPTUn B KoJie0aTeIbHOM KOHTYPC. FCHCp&TOp HE3aTyXaromux
SJICKTPOMArHuTHBIX KOJICOaHHIA. BI)IHY)K}IGHHBIG OJICKTPHUYCCKUE KOJIeOaHus.

17.05.2012 Ne 413
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[lepemennblii Tok. EMKOCTHOE M HMHIYKTUBHOE COMNPOTHUBIICHUS IEPEMEHHOIO
Toka. 3akoH OMa JuIsl Ieny epeMeHHOro Toka. PaboTa 1 MOIIHOCTH IEPEMEHHOTO
TOKa.

IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COICP/KAHME

['eneparopsl Toka. Tpancdhopmaropsl. Ilonyuenue, nepenaya u pacrpeneicHue
AJIEKTPOIHEPTUU.

Tema 4.3. Coaep:kaHue yueOHOTro MaTepHaJia 4
DJIEKTPOMATHUTH | DIIEKTPOMArHUTHOE IOJIe KaK 0COOBIN BU MaTepuu. DIEKTPOMArHUTHBIE BOJIHBI. 2
ble BOJIHbI Bubpatop I'epiia. OTKpBITHIN KOJIeOATEIBHBIN KOHTYP.
N3o06perenne pamguo A.C. IlonoeiMm. Ilonstue o paguocssizu. [lpumenenue 2
JIEKTPOMArHUTHBIX BOJIH.
Paznen 5 10 JImyHOCTHEIE,
OnTuka MeTarpeIMEeTHbIE U
Tema 5.1 Copneprxanue yueOHOIro MaTepuaJia 2 peIMeTHbIE
IIpupona cBera CKopocTh pacnpOCTpaHEHHUsl CBETA. 3aKOHBI OTPAXKEHHUSI M IPEJIOMIICHUS CBETA. 2 KOMIIETCHIIVH B
[TonHoe oTpakenue ceta. JIuu3zel. a3 kak onrtuyeckas cucrema. Onrudeckue COOTBETCTBUM C
puOOpHI. ®I'OC cpennero
Tema 5.2 Coaep:xanue yueOHOro MaTepHaJia 6 o0mero
BosHoBbIE Wnrtepdepenus cBera. KorepeHTHOCTh cBeTOBBIX iyueil. MHTepdepenuus B 2 obpasoBaHus,
CBONCTBA CBeTa ToHKMX TuleHKax. Kombua HeroToHa. Vcnons3oBanue nHTEpGEpEeHIMN B HayKe U YTBEPKIACHHOI'O
texHuke. Judpakuusa cpera. Judpakinus Ha IIETH B NapajUIeNbHBIX Jy4ax. IIPUKA30M
JludpakimonHas pemierka. Munucrepcrsa
ITomsspuzanusa  nonepeynslx  BoJH.  [lomspuszammst  ceera.  J[BoiiHOe 2 00pasoBaHus 1
nyuyenpenomuenue. [lomspounsl. Jucnepcus ceera. Buapl cnekTpoB. CHeKTpsl Hayku PO or
ncnyckanus. CIEKTpsl TOTIOmeHus. YisTpaduoneToBoe H HH(paKpacHOE 17.05.2012 Ne 413
n3nydeHus. Penrrenosckue syun. VX npupoza u cBoiicTsa.
IIpakTnyeckoe 3ansitme NelO0 Pemenune 3amau  «lIpenomnenue cBera. 2
JndpaxknmonHas pemerka»
Tema 5.3. Copnepxanue y4eOHOIo MaTepuaJa 2
CrneunajabHas [Toctymarel OiHmTelHa. [IpocTpaHCTBO M BpeMs CIEHHAIBHOM TEOPHUH 2
Teopus OTHOCUTENBHOCTHU. CBSI3b MAacChl M HEPTUU CBOOOAHON YacTULIbl. DHEPTIHsl MOKOS
OTHOCUTEJIbHOCTH
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Pa3nen 6. KanToBas pusuka 10 JInunoctHbIe,
Tema 6.1. Conep:xanue yueOHOro MaTepuaJia 4 METAlPEAMCTHBIC U
Ksanrosas IIpodeccnoHATLHO-OPHEHTHPOBAHHOE CO/IEPIKAHHE 2 TIpEIMCTHBIC
ONTHKA KsanToBas runoresa [lnanka. Buemnuii porosnexrpudeckuii 3gpdexr. YpaBHeHune KOMIICTCHIIMH B
Diinmreina 1t porodsdpexra. GOTOHBI. COOTBCTCTBUH €
Buyrpennuii porosdpdexr. Tunsl Gorosnementos. Jasnenue csera. Ilonsarue o PIOC cpennero
KOPITYCKYJIAPHO-BOJHOBOM MPUPOJIE CBETA. obuero
oOpa3oBaHus,
IpakTnyeckoe 3ansitue Nell Pemenue 3amau "®dopmyna ODHHIITEHHA HJIs 2 YTBEPIKICHHOTO
dotodrpdexra. DoToHb" MPHKA30M
Tema 6.2. Pusuka | Coaep:kanue y4eOHOro Mmarepuajia 2 MHUHHCTEpCTBA
aTroma PazButue B3risg0B HA CTpOEHHE BemlecTBa. SnepHas mozienb atoma. OnbIThl O. 2 00pa3oBaHus U
Pesepdopna. Mogens atoma Boopoza o H. bopy. I'unioresa ne bpotiins. Hayku PO or
Tema 6.3. ®usuka | Cogep:kanue yueGHOro MaTepuajia 4 17.05.2012 Ne 413
aTOMHOIO siipa EctecTBeHHass paiMOaKTUBHOCTb. 3aKOH pPaJMOAKTUBHOro pacmana. CrnocoObl 2
HaOJIOZICHUS U PETUCTPAIIUU 3apsHKEHHBIX YacTUll. CTpOCHHE aTOMHOTO sAIpa.
Jedext Macchl, PHEprusi CBA3M M YCTOWYMBOCTb AaTOMHBIX sijaep. SlaepHbie
peakiuu. MickyccTBeHHas pagloaKTUBHOCTb.
Henenne Ttsokensix saep. llemnas snmepHast peakius. Ympapisemas IerHas 2
peakuus. SnepHslii peaktop. AnepHas sHepretuka. [lomydeHune paaroaKTUBHBIX
M30TOMNOB U UX NIPUMEHEHHE.
IIpodeccHOHAILHO-0PHMEHTHPOBAHHOE COIEP/KAHME
buonornueckoe aeiicTBUE paiMOAKTUBHBIX U3IYYEeHUN. DIIEMEHTAPHBIC YACTHUIIbI.
Pa3nea 7. ActpoHomus 6
Tema 7.1. BunynMmele nBukeHUs HEOCCHBIX Tel. 3aKOHEI ABMKEHHS I1aHeT. Cucrema 3eMils — 2 JImgHOCTHEIE,
Coanevnast Jlyna. ®u3ndeckas mpupoja riaHeT U MajbiX Te’d COIHEUYHON CUCTEMBI. MeTarpeAMETHBIE U
cucremMa peIMETHBIC
Tema 7.2. Connue. OCHOBHBIE XapaKTEpUCTHKH 3BE3A. BHyrpeHHee crpoenne ConHua u 2 KOMIIETEHILIH B
CoJHle 1 3B€31b1. | 3BE3] IIaBHOM MOCIEI0BATEILHOCTH. DBOJIOINS 3BE3I. COOTBETCTBUH C
®I'OC cpennero
Tema 7.3. Mneunsiii Ilyte — Hama ramaktuka. ['anaktuku. CTpoeHHE U 3BOJIIOLMS 2 00mero
Crpoenue BcenenHoi. oOpa3oBaHus,
Bcenennoi. YTBEPKJIEHHOT'O
MIPUKA30M
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MunucrepcTBa
o0Opa3oBaHUs U

Hayku PO ot
17.05.2012 Ne 413
KouncyabTanuu 6
IIpomexxyTouHAs aTTECTANNS - IK3aMeH 12
HUroro nmo gucuumnjinue 135
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  VUYEBHOM
JUCHUTIIMHBI

3.1 TpebéoBaHusi K MHHUMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecre4eHNI0 y4eOHOM TMCHUTIMHBI:

Peanuzammsi mporpaMmbl JUCITUIUTHHBI TpeOyeT HaMW4YUs y4eOHOTO KaOWHETa
bU3HUKY TSl IPOBEICHUS 3aHATUH JEKIIMOHHOTO TUIA, MPAKTUUYECKUX 3aHATUH, B TOM
YluCJie TPYIINOBBIX, WHAWBUAYAIbHBIX, IUCBMEHHBIX, YCTHBIX KOHCYJbTAIIHM,
TEKYIIETO KOHTPOJISL U IPOMEKYTOYHOM aTTeCcTalluu.

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

- cHelUaJu3upoBaHHas MeOenb  (CTONBI, CTYJdbid MO  KOJUYECTBY
oOyyarommxcsi);

- IOCKa yYCHHYECKasl.

TexHuuyeckue cpeacTBa 00yUCHHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.

VYyeOHo-HarIAIHbIe TOCOOMS:  TUIaKaThl, Y4YeOHO-HAIVISIAHBIE IOCOOUS,
obecrieynBaIIMe TEeMaTHUUYECKME  WJUIIOCTpallMM 1o  pabodeil  mporpamme
JUCUUIUIMHBI, B TOM YUCJIE, BUJIE0-ayAUO MaTepHUabl, KOMIbIOTEPHBIC IPE3EHTALIUH.

KomrmbroTep uMeer 10CTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAM, BBIXOJI B
robanbHyt0  ceTh  VIHTepHeT, OCHalleH JMICH3UOHHBIM  IPOrpPaMMHBIM
00ecreYeHHUEM.

3.2. YyeOHO-MeTOAMYecKOe W HHPOpMAIMOHHOEe  olecneveHue
peanu3anuu y4e0HOM JUCUUIINHBI

OcHoBHbIE yUeOHbIE U3IaHUS

1. Msikuies, I'. . @usuka: 10 kiacc: 6a30BbId U yriayOJIEHHBIN YPOBHU :
yueOnuk / I'. 1. Msakumes, b. b. byxosues, H. H. Corckuii ; noa penakmueit H. A.
[TapdentbeBoii. — 11-e u3n. — Mockasa : IIpocenienue, 2024.

2. Msikuies, I'. S. @usuka: 11 knacc: 6a30BbIi U yriayOJEHHBIA YPOBHHU :
yueonuk / I'. S. Mskumies, b. b. ByxoBues, B. M. Uapyrun ; nox penakiueit H. A.
[TapdenTtbeBoii. — 12-e uzn. — Mocksa : [Ipocsemienue, 2024.

3. Hmutpuea B.®. ®usuka g mnpodeccuit U crenuaIbHOCTEH
TEXHUYECKOTO MpOoduisi: y4eOHUK IS CTY/1. yapexaeHui cpe. mpod. oopasoBaHus /
B.®. JImutpuesa. - 8-e uzz., crep. - M.: U3narenbckuii ieHTp «Axamemus», 2020. —
496 c. B ep. ISBN 978-5-4468-9245-7

4, Hmutpuea B.®. ®wusumka s mpodeccuit U crenuaIbHOCTEH
TeXHU4eckoro mnpoduis: JlabopaTopHblii npakTHUKym: ydyeOHoe mnocobue/ B.D.
Imutpuesa, A.B. Kopxkyes, O.B. Myprasuna: (5-¢ u3z.) (B 27eKTpoHHOM (opMaTte)
2019. https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/

S. Kanamnukos, H. I. ®@u3nka B 2 4. YacTe 1: yueOHUK U MPAKTUKYM IS
CpeaHero po¢eCCUOHATILHOTO oOpazoBaHus / H. I1. Kanamn#ukos,
C. E. MypaBbeB. — 2-e¢ u3a., ucnp. u jpon. — MockBa: M3garensctBo IOpaiiT,
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https://academia-library.ru/catalogue/4831/413933/

2020. — 254 c. — (IlpodeccuonansHoe oopazoanue). — ISBN 978-5-534-09159-5.
— Texcer: anekrponnsiit // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

6. Kanamnukos, H. II. ®@u3nka B 2 4. YacTp 2: yueOHHUK U MPAKTUKYM IS
CPEIHETO npo(ecCHoHaTBEHOTO oOpa3oBaHus / H. I1. Kanamaunkos,
C. E. MypaBbeB. — 2-¢ u3n., ucnp. u non. — MockBa: M3zmatensctBo FOpaiiT,

2020. — 244 c. — (IlpodeccuonanpHoe oopazoanue). — ISBN 978-5-534-09161-8.
— Tekcrt: anexkrponnsiii // ObC HOpaiir [caiit]. — URL.: https://urait.ru/

7. Jlorsunenko O.B. ®wusuka: yue6nuk /O.B. JlorBunenko.- Mocksa:
KHOPYC, 2019.- 342c¢.- (Cpennee npodeccuonanbioe odbpazopanue). ISBN 978-5-
406-06464-1

JlonoJIHUTEIbHbIE YUeOHbIe U3TaHUsA

8. BacunpeB, A. A. dusuka: ydeOHOe TOcOOME [T CpEeTHEro
npodeccuonanbHoro oopasosanus / A. A. Bacuibses, B. E. ®egopos, JI. /1. Xpamos.
— 2-¢ m3a., ucnp. u jpon. — Mocka: MzgatensctBo IOpaiit, 2020. — 211 ¢. —
(ITpodeccnonansroe obOpazoBanme). — ISBN 978-5-534-05702-. 2020 IOpaiit-
https://urait.ru/book/

9. Mycun, FO. P. ®usuka: koneOaHus, ONTHUKA, KBaHTOBas (U3UKA:
y4yeOHoe mocobue Jyisi cpeaHero npodeccuoHanbHoro oopazosanus / 0. P. Mycun.
— 2-¢ m3a., ucnp. u gpon. — Mocka: M3garensctBo IOpaiit, 2020. — 329 ¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03540-7. — Tekcr:

anektponHbii // DBC FOpaiir [caiit]. — URL: https://urait.ru/
10. Mycun, 0. P. ®wusuka: MexaHuKa CIUIOIMIHBIX Cpel, MOJICKYJsIpHas
du3nka U TepMOJUMHAMUKA: ydeOHOe mocobue Mg CperHero mpodeccuoHaIbHOTO

obpazoBanus / O. P. Mycun. — 2-e u3a., ucnp. u gon. — Mocka: M3gaTenscTBo
IOpaiit, 2020. — 163 ¢. — (Ilpodeccronanbroe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanektponnsii // OBC HOpait [caiit]. — URL:
https://urait.ru/bcode/

HNuTepHeT-pecypcesnl

11.www.fcior.edu.ru (DenepanbHBIT HEHTP UHPOPMAITMOHHO-

00pa3oBaTeIbHBIX PECYPCOB)

12. www.dic.academic.ru (Axagemuk. CiaoBapu 1 SHIUKIIOTIEINN )

13. www.booksgid.com (DnekTponHas 6ubOIMoTEKA)

14. www.globalteka.ru (I'mo6anpHast 6uOIHOTEKA DICKTPOHHBIX PECYPCOB)

15. www.window.edu.ru (EmuHoe OKHO jgocTyma K 0Opa30BaTeIbHBIM
pecypcam)

16. www.st-books.ru (JIyurrast yueOHast nmureparypa)

17. www.scool.edu.ru (Poccutickuii 00pa3oBaTeIbHbIN MTOPTAT)

18. www.ru/book (DnexkrponHast OMOIHOTEUHAS CHCTEMA)

19. www.alleng.ru/edu/phys.htm (O6pasoBarenbHbie pecypchl MHTepHEeTa -
duzuka)

20.  www.school-collection.edu.ru  (Enunas  koyuiekiusi — IHUQPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB)

21.24 https//fiz.1september.ru (YueOHO-MeTOAMUECKas razeTa « Du3nkay)

22. www.n-t.ru/nl/fz (HoGeneBckue naypeaTsl 1o pusuke)
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23. www.nuclphys.sinp.msu.ru (S1nepnas ¢pusuka B Uatepuere)

24. www.college.ru/fizika (IToxrotoBka k EI'D)

25. www.kvant.mccme.ru (OKypaan «KBauT»)

26. www.yos.ru/natural-sciences/html OKypuan «Ilyts B HayKy»)

27. DneKkTpoHHBIN pecypc nnudpoBoit oopazoBatensHOM cpeast CITO
PROFo6pazoBanue;

MeToauyeckue yKazaHusi AJsl 00y4aIOIIHXCS 110 OCBOEHUIO THCIIHIITHHBI

28. Meronnyeckue yKazaHWs JUISI  OOYYAIOIIMXCS 10  BBIOJHCHHIO
PaKTHYECKUX padoT.

29. Meronuyeckue yKazaHHs Uil OOYYArOIIMXCS 1O  BBIOJHEHHUIO
1a00paTOPHBIX pabOT
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4. KOHTPOJIb M OHLEHKA PE3VYJIbBTATOB OCBOEHUSA

JYUYEBHOM NCIUILINHBI
4.1.

(I)Oprl U METOAbI KOHTPOJA M OIICHKU PE3YyJbTAaTOB Oﬁy‘leHHﬂ

Pe3yabTarnl 00yyeHus

DopMBbI U METOAbI
KOHTPOJISA M OLIEHKH
pe3yJbTaToB
o0y4eHust

JUYHOCMHbLE:

- YyBCTBO TOPJOCTH U YBAXKEHHS K HUCTOPUM U JOCTHIKEHUSAM
OTEYECTBCHHOH (pu3mueckoi HayKH; (PU3MUECKU IPaMOTHOE MOBEICHHUE B
poeCCUOHAIBPHON JIEATETLHOCTH U OBITY MPU 0OpaIeHUuH ¢ MpuodopaMu
U yCTPOMCTBAMU;

- TOTOBHOCTb K IPOAOJDKEHHIO OOpa30BaHMs M IOBBIIICHUS
KBaTMpHUKAIMA B H30paHHON MNpPOPECCHOHATBHON NeATENbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM (PU3UUYECKUX KOMIIETEHLIUH B 3TOM;

- YMEHHUE HCIOJb30BATh JOCTHKCHHUS COBPEMEHHOW (hM3NYECKOM
HayKl M (U3MYECKUX TEXHOJOTMH JJsi TOBBIIIEHUS COOCTBEHHOTO
WHTEJUIEKTYaJJbHOTO  pPa3BUTUSI B  BBIOpaHHOH MpodecCHOHATBEHON
NesTeNbHOCTH;

- YMEHHE CaMOCTOSITEIILHO JOOBIBATh HOBBIE /IS ce0s (Pr3MUecKue
3HaHUS, UCHOJb3Ys AJIS 3TOTO JOCTYIHbIE UCTOYHUKH HH(POPMALIUY;

- YMEHME BBICTpAaUBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIIECHUS B
KOMaH/Ie 110 PelICHUI0 O0IuX 3a1a4;

- YMEHHUE YIPAaBIATH CBOEH ITO3HABATEIIBHOW JESITEIBHOCTHIO,
IPOBOJIUTh CaMOOLIEHKY YpPOBHSI COOCTBEHHOI'O HHTEIUIEKTYaJlbHOTO
pa3BUTHS;

MemanpeomenHuole:

- HCIOJIb30BAaHME  PA3IMUHBIX  BUJOB  I103HABaTEIbHOMU
NesITeIbHOCTH Ul pelleHnss (U3NYeCKUX 3a/1a4, MPUMEHEHHE OCHOBHBIX
METOJI0B MO3HAHUS (HAOIIOAEHMs, ONTMCAHUs], U3MEPEHHUS, SKCIIEPUMEHTA)
JUISL N3YYEHMSI Pa3JIMYHBIX CTOPOH OKPYXAIOUIEH NEeNCTBUTEILHOCTH;

- HCIOJIb30BAHHWE OCHOBHBIX HHTEJUIEKTYAJIbHBIX OMNEpaluid:
MIOCTAHOBKM 3aJjau, (opMyIupoBaHMs THUIIOTE3bl, aHAIM3a U CHUHTE3a,
CpaBHEHHUs, O000OIIEHHs, CHUCTEMaTH3allud, BBISBICHUS MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€H, OMCKa aHAJIOrOB, (POPMYIMPOBAHUS BBIBOJIOB IS
U3Y4YEHUs] Pa3JIMYHBIX CTOPOH (PU3MUYECKHUX OOBEKTOB, SBICHUM U
MPOIIECCOB, C KOTOPHIMM BO3HUKACT HEOOXOAWMOCTh CTaJKUBAThCS B
npodeccuonanbHOM chepe;

- YMEHHE TEHEepHpOBaTh
HE0OXOIMMBIE I UX pean3alluy;

- YMEHHUE HUCIOJb30BaTh PA3JIMYHBIE MUCTOUYHUKU JUISl TOTYyYEHUS
¢dbuzmveckoit mHGOpMaIINH, OIEHUBATH €€ TOCTOBEPHOCTD;

- yYMEHHE aHaAJIU3UPOBaTh M TPEACTaBIATh WHGPOpPMALHUIO B
pa3IMYHbIX BUJAX;

- yMEHHE NYOJMYHO TNPEACTaBIATH PE3YyIbTaThl COOCTBEHHOTO
UCCIIEIOBaHMs, BECTH AMCKYCCHUHU, IOCTYMIHO WU TapMOHUYHO coOdYeTas
cojiepkanue 1 (OpMbl IpeCTaBIIeMON HH(POpMAINH;

npeomemmboie:

1) chopMupoBaHHOCTH MPEACTABICHUI O PO U MecTe (PU3UKH U
aCTPOHOMHUH B COBPEMEHHOM  HAy4YHOM  KapTUHE MHpa, O
crucreMooOpasyroneil ponu (GU3MKH B Pa3BUTUM ECTECTBEHHBIX HAYK,

unacn u  onpeacidaTb  CpPEACTBaA,

Texkymui KOHTPOJIb:

- ONPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHHUE;

- BBITIOJTHEHUE
MUCBbMEHHON paboThI;
- BBITIOJTHEHUE
MPAKTUYECKON pabOThI
(MHAMBUYaTTbHAS
dhopma paboThI)

- BBITIOJTHEHUE
nabopaTopHON paboThI
(pponTranbhas popma
paboThl)

[Ipomexxyrounas
arrecranus B 1
ceMecTpe B popme
npyrue Gpopmbl
KOHTPOJIS (CpeIHUMA
0aJu1 1o TeKyUIMM
OLIEHKaM
yCIIEBAaEMOCTH),

BO 2 cEMeCTpe — B
dbopme sK3aMeHa.
Meron nposeieHus
IIPOMEKYTOUYHON
aTTeCTalluy -
BBITIOJTHEHHE
KOMIUIEKCHOTO 3a/1aHus
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TEXHUKHM M COBPEMEHHBIX TEXHOJOTMH, O BKJIAAE€ POCCUHUCKUX H
3apyOeKHBIX  YYEHBIX-(U3UKOB B pa3BUTHE HAyKd; IIOHUMaHHE
(bu3MUeCcKOi CyNHOCTH HAOIIOJAeMbIX SBICHUI MUKPOMHPA, MaKpOMHUpPA
U Meramupa; IIOHUMaHM€ pPOJIM AaCTPOHOMHHM B  IPAKTUYECKOU
JESTEIbHOCTH YEJIOBEKA U JAJIbHEHUIIEM HayYHO-TEXHUYECKOM pa3BUTHH,
ponu  ¢u3MkM B (POPMHUPOBAHUHU Kpyro3opa U (PyHKIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl pELIEHMsI IPAaKTUYECKUX 3a]1a4;

2) chopMUPOBAaHHOCTH yMEHHUIl paclo3HaBaTh (U3NUECKUE
ABNCHHS (IIPOIECChl) U OOBSICHATh MX HAa OCHOBE M3YYECHHBIX 3aKOHOB:
PaBHOMEPHOE U  PAaBHOYCKOPEHHOE  IPSMOJIMHEHHOE  [BIKCHHE,
cBOOO/ZHOE TaJEHHUE Tel, [JBUKEHHE [0 OKPYXHOCTH, HHEpLUs,
B3aUMOJICHCTBHE TeJl, KosebaTelbHOE ABMKEHHE, PE30HAHC, BOJIHOBOE
nBkeHue; mud¢ysus, OpOyHOBCKOE JBUKEHHUE, CTPOSHUE JKUAKOCTEH U
TBEPIBIX TeJ, U3MEHEHUEe oObeMa Te MpU HarpeBaHuM (OXJaKIECHUN),
TEINIOBOE  pPAaBHOBECHE,  HCIIAPEHHE,  KOHJEHCAlus, IUIaBJICHUE,
KpUCTAJININ3alUsl, KUIIEHUE, BIIAXHOCTb BO31yXa, CBSI3b CpEIHEH
KMHETHYECKOW SHEPTHH TEIJIOBOTO IBIIKEHHUS MOJEKYJI C aOCONOTHON
TEMIIEPATypOH, IOBBIIICHUE JaBJIECHUSA Ta3a IIPU €ro HAarpeBaHUU B
3aKpBITOM COCYZ€, CBSI3b MEXJy IlapaMeTpaMu COCTOSHHs Tas3a B
U30IIpoLeccax; dJICKTPU3ALMs Tell, B3aUMOJECHCTBUE 3apsA0B, HarpEBaHUE
IIPOBOJHHMKA C TOKOM, B3aMMOJIEWCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHIYKIMS, JEHCTBME MAarHUTHOIO IIOJII Ha IPOBOJHUK C TOKOM U
JOBUOKYLIMICS — 3apsid, DJEKTPOMAarHUTHbIE KOJeOaHHWs U BOJIHBI,
IPSIMOJUHENHOE PACIPOCTPAHEHUE CBETA, OTPAKEHUE, IPEIOMIICHHE,
uHTephepeHys, AU(paKIus U MOJIPU3aIM CBETa, JUCIIEPCHS CBETA;
¢dorosnexTpuyeckuil  3¢pdexr, cBeToBoe aBICHHE, BO3HUKHOBEHHE
JIMHEWYATOro CIEKTPa aTOMa BOJOPOJA, €CTECTBEHHAs! U MCKYCCTBEHHAs
PaaMOaKTUBHOCTS;

3) BnajeHHE OCHOBOIOJIATAIOIIMMU (PU3NYECKUMH TOHATUSMU U
BEIMYMHAMH, XapaKTEPU3YIOUIMMU (PU3HUECKUE MPOLIECCHI(CBSI3aHHBIMU C
MEXaHUYECKUM JIBUKEHHEM, B3aUMOJICHCTBUEM TeEJI, MEXaHUYECKUMU
KoJIeOaHUAMHU U BOJIHAMM; aTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM BEILECTBA,
TEIUIOBBIMU  IIPOLIECCAMU; JJIEKTPUYECKUM U MArHUTHBIM  TOJISIMH,
JIEKTPUUECKUM TOKOM, 3JIEKTPOMArHUTHBIMHM KOJEOaHUSMH U BOJIHAMH;
ONTUYECKUMHU SIBICHUSMHU; KBAHTOBBIMU SIBJIEHUSIMH, CTPOEHUEM aToMa U
aTOMHOTO $pa, PaJMOaKTUBHOCTHIO); BJaJIEHUE OCHOBOIOJATaloIIUMU
ACTPOHOMUYECKMMHU  HOHSATHUSMM, IO3BOJISIIOIIMMHU  XapaKTEpU30BaTh
MIPOLIECCHI, MPOUCXOMAIIME Ha 3B€3/1aX, B 3BE3JHBIX CHUCTEMax, B
MEXTaJlaKTHYECKOM cpesie; ABMKEHHE HEOSCHBIX TeJ, 3BOMIOLNIO 3BE3] U
Bcenennoi;

4) BnajneHue 3aKOHOMEPHOCTSIMM, 3aKOHAMU M TEOPUSMHU (3aKOH
BcemupHoro tsaroreHus, I, II u Il 3akonbr HeroTOHA, 3aKOH COXpaHEeHUS
MEXaHUUYECKON DSHEPIMH, 3aKOH COXPAHEHMsI HMIIYJIbCa, IPUHLHUI
CYNEPHO3UINH CHJI, MPUHIUI PABHOMPABHOCTU HWHEPIHAIBHBIX CHCTEM
OTCYETA; MOJIEKYJISIPHO-KHHETUYECKYI0 TEOpPHUIO CTPOEHHUS BEILECTBA,
ra3oBble 3aKOHBI, MEPBBIA 3aKOH TEPMOIAMHAMMKH; 3aKOH COXPAaHEHUs
ANEKTPUYECKOr0 3apsija, 3akoH KynoHa, 3akoH Oma Juisl ydacTka IIEeTH,
3akoH Oma ISl TTOJTHOM AJIEKTpUYecKoi nenwu, 3akoH J[xoyns - JleHua,
3aKOH JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH COXPAHEHUS YHEPIHH, 3aKOH
MPSMOJIMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOH OTPAaKEHUs CBETa,
3aKOH TIPEJIOMJIEHMSI CBETa; 3aKOH COXPAaHEHUs DHEPruH, 3aKOH
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COXpAaHEHHMsS MMITyJbCa, 3aKOH COXPAHEHHUS OHIIEKTPUUYECKOrO 3apsija,
3aKOH COXpPaHEHUS MacCOBOrO uucia, MocTynatel bopa, 3akoH
pPalMOAKTUBHOTO paclaja); YBEPEHHOE HCIIOJIb30BaHUE 3aKOHOB H
3aKOHOMEPHOCTEN NP aHaIu3e (PU3MUECKUX SABJICHUHN U IIPOLECCOB;

5) yMeHWe YYMTHIBaTh TPAaHUIBI NPUMEHEHUS H3YYEHHBIX
¢bu3nyeckux Mojelnel: MarepuaibHas TOYKa, WHEpLUaIbHAsCUCTEMA
0TCYeTa, UJCATbHBIN Ta3; MOJIEIH CTPOCHHUS T'a30B, )KUIKOCTEH U TBEPABIX
TeJ, TOYEUHBIH JIEKTPUUECKUH 3aps,

sJepHas MOJIeNIb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO siipa IpU
peneHny (pU3NYECKHX 3a/1a4;

6) BIaJAcHME OCHOBHBIMH METOJAMU HAY4YHOI'O II03HAHUS,
UCIOJIb3yEeMbIMU B (pU3MKE: IPOBOJUTH MPSIMbIE M KOCBEHHBIE U3MEPEHUs
(U3NYEeCKUX BEIUYMH, BHIOWpas ONTUMAIBHBIA CHOCO0 H3MEpeHHs W
UCIOJb3ys HW3BECTHbIC METOJbl OLIEHKM HOrPEHIHOCTEd H3MEpeHuil,
MPOBOJIUTh HCCIENOBAaHHE 3aBUCHMOCTEH (PH3MUECKUX BEIUYMH C
UCIOJb30BAHUEM  HPSAMBIX  HM3MEPEHHMH, OOBACHATH  IOJY4YEHHbIE
pe3yabTaThl, WCHONB3ysd (PU3MUYECKHE TEOpUH, 3aKOHBI W MOHATHUS, H
JenaTb BBIBOABI; COOJIOAATh MpaBwia Oe30MacHOro Tpyda Npu
MIPOBE/ICHUH MCCIIEJOBAHUH B paMKaxX y4eOHOT0 SKCIIEpUMEHTa U y4eOHO-
UCCIIEIOBATENIbCKOW  AEATENbHOCTH C  HCIHOJb30BaHHEM LHU(POBBIX
WU3MEPHUTENBHBIX  YCTPOHCTB HM  JIaOOpaToOpHOTO  00OpYIOBAHUS;
C(OPMHUPOBAHHOCTh MPEJCTABICHUA O METOAaX IOJy4YeHUs] Hay4HbIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chOopMUPOBAHHOCTb YMEHHMSI PEIIaTh PaCUETHbIE 33a4H C SBHO
3aJJaHHON (U3NYECKON MOJENbI0, HCHOIb3ysd (QHU3UYECKHUE 3aKOHBI U
IIPUHLUIIBI; HA OCHOBE aHaJIM3a YCIIOBHS 3a/laud BBIOWPATh (PU3NYECKYIO
MO/IeINIb, BBIIENATH (PU3MUECKUE BEIWYMHBI M (OPMYJIBI, HEOOXOAUMBIC
JUIi €€ pelleHUs, NPOBOJUTH pacuyeTbl M OLEHUBAaTh PEAJTbHOCTh
MOJTyYEHHOTO 3HAYeHHs (U3NYECKON BEIMUYUHBI; pellaTh KaueCTBEHHBIC
3aJaud, BBICTpauBas  JIOTUYECKH  HENPOTUBOPEUMBYIO  IETMOYKY
pacCyXIE€HHII C ONMOpOM Ha HW3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnyeckue sBIECHUS;

8) chopMUPOBAHHOCTh YMEHHUS MPUMEHSTH TMOJYYCHHBIC 3HAHUS
111 OOBSICHEHUS YCIIOBHM MpOTeKaHUs (PU3NYECKUX SIBICHUH B IPUPOJE U
UL TIPUHATHS TPAKTUYECKUX PEHICHHH B TOBCEIHEBHON KU3HH IS
oOecrnieueHns 6€30MacCHOCTH MPHU 0OpaIieHnH ¢ OBITOBBIMHU NMPUOOpamMu U
TEXHUYECKMMHU YCTPOHCTBAMH, COXPAaHEHHs 3J0pOBbS U COOJIIOJCHHMS
HOPMDKOJIOTHYECKOTO TOBEJCHHUSI B OKPY)KAIOIIEH cpene; NMOHWMaHHE
HE0O0XOAUMOCTH NMPUMEHEHMs JOCTMKEHUH (DU3UKU U TEXHOJIOTUH s
paMOHATBFHOTO PUPOIOTIOIH30BAHUS;

9) chopmMupoBaHHOCTH COOCTBEHHOW MO3UIIUU MO OTHOIIEHUIO K
¢buznueckoil nHbopMaum, NoJydaeMon U3 pa3HbIX UICTOYHUKOB, YMEHUIN
UCIOJIb30BaTh U(PPOBBIE TEXHOJOTMM Ul MOUCKA, CTPYKTYpUPOBAHMUS,
WHTEPIpPETAlMA W TIPEICTaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHOU
uHpOpMAlMY; PAa3BUTHE YMEHUH KPUTHYECKOTO aHAJIM3a MOJIydaeMon
nH(popMaLnu;

10) oBnaseHue yMeHUSIMH pabOTaTh B TPYIIE C BBHIMOJIHEHUEM
pPa3NMYHBIX  COIMAIBHBIX  POJIEH, IUIAaHUPOBaTh pabOTy TPYIIIHI,
palMoHaIbHO paclpeeNsaTh IeSTeNbHOCTh B HECTAHJAPTHBIX CUTYAlUsX,
aJIeKBaTHO OIICHWBATH BKJIAJl KaXKIOTO M3 YIACTHUKOB TPYIIIHI B PEIICHNE
paccMaTpuBaeMoil MpoOIeMBl;
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11) oBnagenue (CHOpMHUPOBAHHOCTH MPEJCTABICHUN) MpaBUIAMHU
3anmucu Gu3HIecKuX GopMyI1 pernbeHO-TOUCTYHON CUCTEMBbl 0003HAUYCHUIA
JI.Bbpaiins (mu1st cnensix ¥ c1aboBUISIIMX 00YJAIONTUXCS).

4.2. @oHA OLEHOYHBIX CPeICTB /sl TMPOBeleHUs] NPOMEKYTOYHOI
aTTecTalui 00y4aromUXCsl M0 JMCHUIIMHE

Iloxka3zares i ¥ KPpUTEPUU OLICHUBAHUA KOMITETCHIIMH
[lokazaTenn W KpPUTEPUM OLICHWBAHUS KOMIIETECHIHM, OINKWCAHUE IIKaJ
OIICHUBAHUS COAEPKATCS B MPUIIOKECHUH 1.

KoHTpoJsibHBIC M TECTOBbIE 3aJaHUA
KoHTpoBbHBIE 3a/1aHKS COAEPKATCS B IIPUIIOKEHUH 1.

MeToauyeckue MaTepHuaJbl
Metoauyeckue MaTepuabl, ONPEIeIIIONMe NPOLUEIypbl OLICHUBAHUS 3HAHUM,

YMEHUHM, XapaKTepu3yllux (GopMupoBaHHUE KOMIIETEHIIMHA, COJAEpXKaTCsi B
NPUIOKEHHH 1.

23




IIpuaoxenne 1
KoHTpo/1bHO-01IeHOYHBIE CpeACTBa
JJIS1 IPOBe/ICHUsI MPOMEKYTOYHOM aTTecTAlMHU 10 JMCIHUIIIHHE
0/1.06 ®PU3UKA(YTJIYBJIEHHBI YPOBEHbD)

1.1. ®opma npoMeKyTOYHOM aTTecTaluM: SK3aMeH (2 cemectp).

1.2. Cucrema oueHMBAHHSA Pe3y/IbTATOB BBINOJHEHHS 3aJaHUI

OneHuBaHue  pe3yabTaTOB  BBIIIOJIHEHUS  3aJaHUM  MPOMEXYTOUHOM  aTTecTaluu
00yyJaroIuxcs OCYILECTBIIAETCS HA OCHOBE CIIEAYIOLINX MPUHIIMIIOB:

JIOCTOBEPHOCTH OLCHKH — OLICHMBAETCSl YpOBEHb C(HOPMHUPOBAHHOCTU 3HAHUM, YMEHMH,
MPAKTUYECKOTO OMbITa, OOMMX M MPO(ECCHOHAIBHBIX KOMIETEHIHUH, MPOAEMOHCTPUPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBIMIOJIHEHUS 3a/1aHus;

aJICKBaTHOCTH OLICHKU — OLICHKA BBIIIOJIHEHUS 3aaHUM JOJKHA IIPOBOAUTHCS B OTHOLLEHUU
TeX KOMIIETEHINH, KOTOpble HE0OX0AUMBI 1151 3(PPEKTUBHOTO BBHIIIOIHEHUS 3a/1aHUS;

HA/IGKHOCTH OLEHKHM — CHCTEMa OIICHWBAHUS BBHINOJHEHUS 3aJaHHWil JTOJDKHA 00J1a1aTh
BBICOKOM CTENEHbIO YCTOWYMBOCTH NPU HEOAHOKPATHBIX OLIEHKAaX YPOBHS C(HOPMHPOBAHHOCTHU
3HAaHUH, YMEHH, TPAKTHYECKOTO OMbITAa, OOMHUX ¥ NPOPECCHOHATBHBIX KOMIICTCHIUI
oOyuaromuxcs;

KOMILUIEKCHOCTH OLIEHKM — CHCTE€MA OLICHWBAHMS BBIIOJIHEHUS 33JaHUN JOJDKHA ITO3BOJIAThH
MHTETPAaTUBHO OLIEHUBATh 001IMEe U NMPO(hecCHOHAIbHBIE KOMIIETEHIIMN 00YyYaroIuXcs;

OOBEKTUBHOCTH OLIGHKHM — OILICHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJlaHUM JIOJIKHA OBITh
HE3aBUCUMOM OT OcCOOeHHOCTEeH MpOo(ecCUOHATIBbHOW OpHUEHTALMHM WIM  TNpearnoYTeHUH
IIPENOABATEINIEH, OCYIECTBISIOIMX KOHTPOJIb WM aTTECTALMIO.

[Ipy BBINONHEHUM MNPOLEAYP OLEHKU 3aJaHUM HCIOJB3YIOTCS CIEAYIOIME OCHOBHBIE
METO/BbL:

METOJ pacyeTa NepBUYHbIX OaJIOB;

METO/]I pacyeTa CBOJAHbBIX 0aJlIOB;

Hcnonb3yeTcs Ty OanbHas IIKaja Ui OLIEHUBAHUS Pe3yIbTaTOB 00yUEHUs:

IlepeBoj nsiTu GabHOM MIKAJIBI yU€Ta Pe3yJIbTaTOB B MATH OAJIBHYIO OLEHOYHYIO IIKAJTY:

Ounenka Kosnn4yectBo 0a/1510B, HAOpaHHBIX 32 BHIIIOJIHEHHE
TeOPeTHYeCKOro M NPAKTHYECKOro 3aJaHusl,
CpeHUil 0aJ1J1 0 HTOraM aTTeCTalluH

O1eHKa 5 «OTIMYHOY 4,6-5
Orenka 4 «X0porio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
OrieHka 2 «HEYIOBIECTBOPUTEIIHHOY <29

1.3. KoHTpPOJIbHO-0LIEHOYHbIE CPeICTBA
1.3.1 3apanmne:
3ananue:
1.CoGecenoBanue no Borpocam (2 Bonpoca).
2. Pemuts 3amauy.

IIpumepHbIe BONPOCHI codece10BAHNS

1 MexaHndeckoe IBMKEHUE: ONPEAEIICHUE, TPACKTOPUS, MPOMICHHBIA yTh, IEPEMEIICHUE,
CBSI3b MIEPEMELIEHHUS C KOOPIUHATAMH TEJIA.

2 PaBHOMEPHOE JABUKEHHE: ONIPEACIICHUE, CKOPOCTh, IEPEMEILICHUE, YPABHEHHUE IBUKEHUS.

3 I'paduk paBHOMEpPHOTO BIXKEHUS. PaccMOTpeTh Ha mpumMepe:

4 PaBHOYCKOPEHHOE JBUKEHUE: ONPENEICHNE, YCKOPEHHE, CKOPOCTh, IEPEMENICHHUE.

5 I'paduk ckopocTH IpU PAaBHOYCKOPEHHOM JIBHYKEHUH.
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PaccmoTtpeTs Ha npumepe:

6 CBoOoaHOE maieHne Tel. Y ckopeHue cBoOoHoro najaeHus. Knunematndyeckue ypaBHEHHsI
pu CBOOOTHOM TIa/ICHHH.

7 JABUKEHUE MOJT YTIIOM K TOPU3OHTY.

8 PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.

9 Unepuus. [lepriil 3akoH HeproToHA.

10 Macca. Cuna. UneptHOCTB. BTOpOIi 3aK0oH HBI0TOHA M1 €10 0COOSHHOCTH.

11 Tpertwnii 3akoH HproTOHA 1 €r0 0COOCHHOCTH.

12 Tedbopmanmst u ee Buabl. Cuna ynpyroctu. 3akoH ['yka.

13 3akon BcemupHOro TarotreHus. Cuia TaKeCTH.

15 Bec tena. HeBecomocTs. Bec Tena, ABMXKYIIETOCS C YCKOPEHUEM.

16 Cuna Tpenus. JIBrmxeHue noj AeMCTBUEM CUJIbI TPEHUS.

17. Umniynbe Tena. 3aK0H COXpaHEHUsI UMITYJIbCca

18 Mexanudeckas paboTa U MOIITHOCTb.

19 Kunetnueckasi sHEpTHUs.

20 TlorenuuanbHas YHEPTUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPIHH.

22 CBoboaHble U BBIHYXJIEHHbIE MeXaHudyeckue konebanus. [lapameTpsl koiebaTeNnbHOTO
neuxenus. [lepros konebaHuii MaTeMaTHYECKOTO U MPYKUHHOTO MasTHHUKA.

23 MexaHuuecKre BOJHBI: OIpPEICIICHHE, YCIOBUS BO3HMKHOBEHHS, BHJIbI BOJIH, JJIMHA
BOJIHBI.

24 3ByKOBBIC BOJHBI: OMNpEAECHHE, HCTOYHHUK 3BYKOBBIX BOJIH, CKOPOCTh 3ByKa B
Pa3IMYHBIX CpellaX, XapaKTePUCTHKHU. Y IbTPa3BYK U €ro MPUMEHEHHE

25 Ocnoubie nonoxernss MKT u ux ombITHOe 000CHOBaHHE. XapaKTEPUCTUKH MOJICKYII:
aTOMHasl Macca, Yuciio ABOraipo, KOJMYECTBO BEIIECTBa, MOJISIpHAs Macca.

26 CtpoeHue TBEpbIX, )KUJIKUX U ra3000pa3HbIX TEII.

27. Uneanbubiil ra3. OcHoBHOe ypaBHeHne MKT. CBsi3b AaBieHHs WACAIBHOTO Tras3a C
KMHETHYECKON SHEPTUEH MOCTYNaTeIbHOTO IBIKEHHS MOJIEKYI. CBsI3b JTaBIEHUS HACAILHOTO Ta3a
C TUIOTHOCTBIO ra3a.

28. AOcomroTHas temmeparypa. Temmeparypa — Mepa CpeAHEHl KHHETHUECKOW JHEpruu
JBUKEHUS MOJIeKysl. CKOPOCTH MOJIEKYII.

29. YpaBHeHHe COCTOSIHUS HAealIbHOTO ra3a (ypaBHeHHe MenaeneeBa-Knaneiipona).

30 M3oTepmudeckuii mpoiiecc: omnpeenenue, 3akoH boitnsa-MapuoTTa, rpaduku mpoiecca.

31 M3o6apHsIii nporiecc: onpeaenenne, 3akou I eit-JIroccaka, rpaduxu mporecca.

32 M3oxopHbIii npotiecc: onpeaenenue, 3akoH [lapmns, rpaduku npornecca.

33 [Napoobpa3oBanue: ucrapeHne, KUIeHune. Y IeiabHast TEerIoTa Mapoopa3oBaHusl.

34 HacebleHHbId 11ap. 3aBUCUMOCTb JIaBJIEHUSI HACBIIIIEHHOTO TIapa OT TEMIEPaTyphbl

35 BnaxHocTh Bo3yxa U ee n3Mepenrne. OTHOCUTENbHAS BIAXKHOCTh BO3/IyXa

36 Kpucramnuueckue Tena u amopdusie Tena. [napnenue. Y nenbHas TemioTa MiaBIeHUs.

37 BHyTpeHHsIs dHeprus. BHyTpeHHSs 3HEpPTrus 0IHOATOMHOTO HUjeanbHOro raza. Crnocoosl
W3MEHEHUs BHYTPEHHEHN YHEPruu.

38 Pabora B TepMOIMHAMUKE.

39 IlepBbiii 3akOH TepMoAMHAMHUKHU. [IpuMeHeHuMe mNepBOro 3akoHA TEPMOJAMHAMHUKH K
M30IPOLIECCaM.

40 Dnexktpuueckoe nosie. CBOMCTBA AJIEKTPUUECKUX MOJIEH U UX CHIJIOBBIE XapAKTEPUCTUKH.
3akoH Kynona

41 PaboTa 3NMEeKTPUIECKOTO MOJIsl. JHEPTeTHUYECKHE XapaKTEPUCTUKU dTICKTPUUECKOTO TOJIS:
MOTEHITM AN, HanpspkeHne. CBsA3b HAMPSHKEHHOCTH U HATIPSIKEHUS

423nexTpoeMKocTh. KoHaeHCaTOphl. DHEPrus 3apssKEeHHOTO0 KOHIEHCATOPA.

43 Buabl COEMHEHUST KOHIEHCATOPOB
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44 DnexTpUuYECKUH TOK: ONpEIENICHUE, HaIlpaBJIIEHUE, XapaKTEpUCTUKU. 3akoH Oma amis
y4yacTKa LIenu

45 IlocnenoBaTesnbHOE U MAapajlIeNbHOE COEIMHEHHE IPOBOJHUKOB, OCOOEHHOCTH 3THUX
COETUHEHUN

46 D]J1C. 3akon Oma 11 MOJTHOM LIEeTTH

47 Pabora u MomHOCTh ToKa. TernoBoe aeiictBrue Toka. 3akoH Jxoyns-Jlenna.

ITpoBOAHMKY B 3JIEKTPUUECKOM TOJ€E. [[U3IEKTPUKHY B AJIEKTPUUIECKOM IIOJIE.

48  DnexkTpuyecKWid TOK B mosaynpoBojgHukax. CoOCTBeHHass  MPOBOJUMOCTH
IIOJIYTIPOBOJIHUKOB

49 ITpoBOAMMOCTH MOJYIPOBOHUKOB MPHU HATUYUH TPUMECEH.

[TomynpoBOTHUKOBBIE TPHUOOPHI

50 MaruuTHO€ 1oJIe: OIpeJielIeHUe, HallpaBlieHUe, IPaBUIIO IPABOM PyKH, XapaKTepUCTUKU
noJyis (MarHUTHasE WHAYKLUS, MarHUTHBIM IOTOK, HAIpPSDKEHHOCTb, MAarHUTHAs NPOHUIAEMOCTh
cpezbl). DHeprusi MArHUTHOTO MOJIsS

51 Cuna Amnepa. Cuna Jlopenna. [IpaBuiio neBoit pyku

52 SIBnenue 3nekrpoMarHuTHOM uHaykuuu. [Ipasuio Jlenua.

53 3akoH anekTpoMarHuTHOW MHAYKIMU. D/1C MHAYKINN B IOJIBUKHBIX IPOBOJIHUKAX

54 SBnenne camounaykuuu. ManykruBHocts. 9JIC camonHayKInu

55 CBoOoHbBIE U BBIHYXJICHHbIE 3JI€KTPOMarHuTHele Konebanus. KonebaTenbHblil KOHTYP.
[lepros cBOOOIHBIX AIEKTPUUECKUX KOIeOaHUI

56 IlepemenHslii ToK. Llenu nepeMeHHOro TOKa ¢ aKTUBHBIM CONPOTUBJIEHUEM, C KaTyIIKON
Y KOHJIEHCATOpOM. J[eMCTBYIOIIME 3HAYEHUS CUJIbI TOKA U HAIIPSKEHUS

57 Tpancdopmaropsl. Koadpurmment tpancopmanuu. [Ipumenenus tpanchopmMaTopos.

58 DnexTpoMarHUTHbIE BOJHBI W HUX OKCIEpUMEHTalbHOE OOHapyxeHue. CBoMcCTBa
3JIEKTPOMArHUTHBIX BOJIH. OTPBITHIN KOJIeOaTeIbHbIH KOHTYP

59 N3obpetenne paguo A.C. Ilonossim. [IpuHIMT paanocsszu

60 CxopocTtsb cBeta. [Ipupoaa cBera. 3aK0H OTpakKeHUs CBETa

61 Ilpenomnenue ceera. 3aKOH MPEIOMIIEHHUS CBETA

62 IlonHoe oTpakxeHHe cBeTa

63 JIunzbl. Dopmyna TOHKOM JTUH3bI

64 Jlucniepcus cBera

65 Unrepdepenuus BoiaH. Untepdepenus crera

66 ludpakuus ceera

67 NndpakpacHoe u ynprpaduoiaeToBoe u3iiydeHue. PEHTTeHOBCKOE U3TyueHne

68 ®0oT03(PPEKT 1 ero 3aKOHBI

69 Teopus pororddexra. Dopmyna DitHmreitHa 115 hoTodPdexra

70 ®otonsl. [Ipumenenue pororddexra

71 Crpoenue atoma. OnbiTel Pezepdopaa.

72 Iloctynatel bopa. ATom Bogopoaa o bopy

73 OTKpbITHE PAAMOAKTUBHOCTH. O-, B-, Y- U31ydeHus. PaquoakTUBHBIE IPEBPAILICHUS

74 S nepubie cunbl. CTpoeHUE aTOMHOTO s1pa

75 DHeprus CBA3W aTOMHBIX SAA€Ep. S nepHble peakuun

76 Jlenenue TsokenbIX aaep. LlenHble saepHble peakiiu

77 SInepneliii peaktop. TepMosaepHbIe peakiuu

78 3akoH paguoOaKTHBHOro pacnaga. [lodydeHue paauoOakTHUBHBIX H30TONOB M HX
IpuMeHeHne. bruonornueckoe AeCTBUE PATHOAKTUBHBIX W3JIY4EHUI

79 DNEKTpUUYECKUI TOK B 3JEKTPOIUTAX. DIEKTPOJIU3 U €T0 3aKOHBI

80 DnekTpuueckuil Tok B razax. HecamocrostenpHbiil pazpsaa. CaMOCTOATENbHBIN pa3psal U
€ro BUbI

81 DneKkTpudecKkuil TOK B BAKyyMe
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82 Iloctrymarel OliHmTelHa. IIpocTpaHCTBO M BpeMsl  CIELUAIBHOM  TEOpUU
OTHOCUTEIILHOCTH
83 CBs13b Macchl M HEPTUU CBOOOIHOM YacTUIBI. DHEPTUs MOKOs

IIpumepHBbIe NpaKTHYECKHE 32JAHUS

Ilepeyensb 3agau:

1. ABTOMOOWIL yHanseTrcs OT MOCTa, ABUTasACb DPABHOMEPHO M MPSIMOJIMHEHHO €O
CKOpOCTBIO 72KM/4. Ha KakoM pacCTOSHUM OT MOCTa OKakeTcsi aBToMoOmib uepe3 10c, ecnu B
HayaJbHbI MOMEHT BPEMEHU OH HaXOJWJICs OT Hero Ha paccTossHuu 0,2 km?

2. Benmocuneauct, qBUrasicb paBHOMEpPHO, mpoesxkaer 20 M 3a 2¢. Onpenenurte, Kakoil myTh
OH IPOENIET MPU IBUKEHUU C TOU K€ CKopocThio 3a 10c, 20c?

3. CkonbKo BpeMeHHU OyeT magaTh Teio ¢ BhIcoThl 0,02 kM, 0,08 xM?

4. UeMy paBHa cuwiia TPEHUsI, €CIU MOCJE TOTYKa BaroH Maccoit 20 T ocranoBuiica yepe3 S0
C, PO IPU 3TOM paccTtosiuue 125m?

5. Uepe3 CKOJIBKO BpEMEHH OCTaHOBHUTCA aBTOMOOWIb Maccoil 1000 kr, IBIXKYIIUICS CO
CKOpOCTBIO 72 KM/4, €CITM BBIKIIOYHUTH ABHUraTenb? CpemHsisi Cuia CONMpOTHBICHUS aBMxkeHuto 0,2
kH.

6. JIa Ms4a OpOIICHBI BEPTHKAIBLHO BBEPX CO CKOpOCThIO 36 kM/4 m 18 km/4. Ha kaxoi
BBICOTE KHHETHYECKas YHEPrHs KaXkI0Tr0 Ms4a CTAaHET PaBHOM ero MOTeHIMAIbHOM!?

6. B mporiecce M30XOPHOTO OXJIAXKICHHSI JaBJICHUE ra3a YMEHbIIWIOCHh B 3pa3a. Kakoii Oblia
HavalpHas TeMIepaTypa rasa, eciii KOHeYHasi TeMIIepaTypa cTana paBHOM 27°C u 47°C.

7. Jlna u3ob6apHOro HarpeBaHus rasa, KOJM4ecTBO BemiecTBa kotoporo 800 mons, Ha 500 K
eMy cooOupu konudectBo TemnoTel 9,4 MJx. Omnpenenuts paboTy raza U HU3MEHEHHUE €ro
BHYTPEHHEHN HEPruu

8. Ha ckoipko M3MEHHJIAaCh BHYTPEHHSS DHEPrus rasza, €cid €My COOOLIMIM KOJIHMYECTBO
ternotel 20 xJIx u coepmmin padboty Han razoMm 30 kx/Dx? ecnu eMy COOOIIMIM KOJIMYECTBO
terioTel 30 k/[x u coBepumn padboty Haa razom 40 kJx?

9. Kakoe KOIM4YECTBO TEIUIOTHI HYXHO Mepefarh rasy, uToObl €ro BHYTPEHHSSI SHEprus
yBenuuniack Ha 45 kJIx, ¥ mpu 3ToM ra3 coepmi padoty 65 kJlx u 0,5 MJIx?

10. Ha kakoM paccTOsSIHUM HaXOAATCS IpYT OT Apyra Toueunble 3apsibl 2 HKn u 5 1Ko, ecnu
OHHM B3aUMOJENCTBYIOT APYT ¢ Apyrom c cuion 9 MH? 0,05H?

1.3.2. Kpurepun oneHkn

banbl 3a
Kputepun onieHKH K TEOPETHYECKOMY 3aaHUIO KpUTEepuu
OIleHKH
MakcumaJjibHbII
oaaa—1
1 - IEMOHCTPHUPYET TIyOOKOe, MOJIHOE 3HAHUE M MIOHUMAaHHE (PU3NUECKOU 1
CYIITHOCTH PacCMaTPUBAEMBIX SIBJICHHUI U 3aKOHOB;
- JIaeT TOYHOE OIpeje/ieHHe W HCTOJIKOBAHWE OCHOBHBIX TIOHSTHH,
3aKOHOB, TEOPHH, ((U3NUECKUX BEIMUYUH U UX CIUHUI] U3MEPECHHUS,;
- BepHO 0(OpMIISIeT COMYTCTBYIOIIME OTBETY 3amucu (GopMyll, rpadukw,
PUCYHKH, CXEMBI;
- TIPA OTBETE JIEMOHCTPHPYET CAMOCTOSATEIBHOCTD CYKJICHUH, TPHBOIUT
BEpHBIC apTyMEHTHI, JIeNIaeT MPaBUIbHBIC BEIBOIBI,
- TOCIIEIOBATEIBHO, YETKO, CBS3HO, JIOTHYHO M O€30MMO0YHO H3JIaraet
yueOHBI MaTepuall, MPaBWIBHO U OOCTOATENHHO OTBEYAaeT Ha
COITYTCTBYIOIIINE BOMPOCH
2 - JEMOHCTPHpPYET 3HaHWEe W TOHMMaHHe (U3UUYECKOH CYIIHOCTH 0,7
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paccMaTpUBAEMBIX SIBJICHUW M 3aKOHOB, UCIBITHIBACT HECYIECTBEHHBIC
3aTpyIHEHHUS B BBIIBICHUW B3aUMOCBS3M (U3WYCCKUX  SIBICHUA,
3aKOHOMEPHOCTEH;

- B OCHOBHOM IIPaBHJIbHO, 0€3 HM3MEHEHHsS OCHOBHOW CYyTH, JaeT
OTpe/cNieHUs] TIOHATUH, WCIOJNB3YIOTCS HAyYHbIE TEPMHHBI TPH
UCTOJIKOBAaHUM 3aKOHOB, TECOPHH, (U3MUECKUX BEIUYMH M HMX CIHHHUI
WU3MEPCHUS;

- BEpHO, HO C HE3HAYUTEIHHBIMH OIMMOKAMHU BBITIOJHSICT 3aIHCH
dbopmyi, rpadKU, PUCYHKH, CXEMBI,

- IPU OTBETE JAEMOHCTPHPYET CaMOCTOSITEIBHOCTh CYXJICHUH, BBIBOJIBI
BEpHBIC, HO HEJIOCTATOYHO apTyMEHTUPOBAHEI;

- B OINpPENEICHHOW JIOTMYECKOH TIOCIIEOBATEIILHOCTH  YYCOHBIN
MaTepHaj u3jaraet, Ipyu OTBETE Ha BOIPOC JIOMYCKAET HECYIECTBEHHbIE
ommOKu U (WIK) HE OoJjiee ABYX HEJAOUYETOB, KOTOPBIC CTYACHT MOJXKET
UCTIPAaBUTh CAaMOCTOSTEIILHO TpU TpeOOBaHMM TPENOAaBaTEeNs; HaeT
NPaBUJIBHBIC OTBETHI HA COMYTCTBYIOIHE BOMPOCHI

- packpbIBaeT OCHOBHOE COAEp)KaHWE y4eOHOTO Marepuaiga, HO
00HapYKUBAIOTCSI CYILIECTBEHHbIE NPOOEIbl B MOHUMAaHUK B3aMMOCBSI3U
(u3NYECKUX SIBICHUN U 3aKOHOMEPHOCTEN;

- JOIYyCKaeT OIIMOKM B OIPEICIIEHUM U HCTOJIKOBAHUU OCHOBHBIX
MOHATHH, 3aKOHOB, TEOpUH, (PU3MUYECKUX BEIWYMH U WX CIUHHUIL
U3MEPEHUs, KOTOPbIE MOYKET HCIPAaBUTh CAMOCTOATENBHO WIM IpU
HEOOJIBIION MTOMOIIH MTPETo1aBaTeNs;

- C CYLIECTBEHHBIMHU OIIMOKaMM BBIMOJIHSET 3aMCh (GOPMYII, rpauKoB,
PUCYHKOB, CXeM, KOTOpBIE CTYACHT IIOCJe 3aMeyaHHsi YCTpaHsSeT
CaMOCTOSTEIIbHO;

- CaMOCTOSITENTLHO (POPMYIIMPYET OTBET HA BOMPOC, MPUBOAUT YACTHUHO
BEPHbIE APTYMEHTHI, OT/EJIbHbIE BBIBOJBI HENb3sl CUUTATh BEPHBIMH U
000CHOBAHHBIMU;

- HapylleHa JIOTHYeCcKas MOCIIE0BaTEIbHOCTh HM3JI0KEHUS Y4eOHOTo
MaTepuaia, Ipu OTBETE€ Ha BONPOC JIOMYIIEHa oJHa rpybas ommulOka u
(unu) Oosee IBYX HEJOYETOB; CTYACHT HCHBITHIBACT 3HAYUTEIbHBIE
3aTpyAHEHUs, OTBeYasi Ha COMMyTCTBYIONINE BOIPOCHI

0,5

- CTyIEHT He MOXeT OOBICHUTh  (PU3MYECKOH  CYIIHOCTH
paccMaTpuBaeMbIX SIBJIEHMH W 3aKOHOB, BBISIBUTH B3aWMOCBSI3U
(bu3nUecKuX sIBICHUH U 3aKOHOMEPHOCTEH;

- HE 3HAeT WIH JJaeT HEBEPHOE OIPEJICIEHUE U UCTOJIKOBAHUE OCHOBHBIX
NOHATHUH, 3aKOHOB, TEOpUH, (PU3MUYECKHX BEIWYMH U HX EIUHHUIL
M3MEpEHMUS;

- HE BEpHO BBINOJIHAET 3aUCh GOPMYII, TpaHKOB, PUCYHKOB, CXEM

UTOIro

Kpurepun onieHKH K NIPAKTHYECKOMY 3aJaHUI0

Baaasl 3a

KPHUTEPHH OLCHKHU

Odopmiienue yca0Bus 3aJaHus MakcumajibHbII
oay1 — 0,4 6ania
- BepHO 0(OPMJICHO yCIIOBHE 3a/1a4H, MPEACTABICHBI BCE 0,4
(bU3UYECKHE BETUINHBI
- yclioBue 3afanusi 0hOPMIIEHO ¢ HE3HAUUTEIbHBIMU 0,2
HETOYHOCTSIMH, TIPEJICTABJICHBI HE BCE (DM3MUCCKUEC BEITHUNHBI
- ycloBue 3aaHusi 0hOpMIICHO HEBEPHO 0
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Hcnouab3oBanue pU3NYECKOl CHMBOJIUKH MaxkcumajibHbII
o0asia —0,5 6a1a
- BEpHO 0003HAYEHbI CUMBOJIBI B YCIIOBUH 33/1a4H U B 0,5
dbopMyIax, UCMOJIb3yEMbIX B PEILICHUU 3a1a4U
- BEpHO 0003HAaYEHBI CUMBOJIbI B YCIIOBUH 33J1a4M, JOIYyIlEHa | 0,4
HETOYHOCTH B (DOPMYJIax, HCIOIb3yEMbIX B PEIICHUH 3a]ja4u
- fomyiieHa | HeTOYHOCTh MpH 0003HAYEHUH CUMBOJIOB B 0,3
yCIIOBUU 3aJ1au, | HETOYHOCTh B (DOPMYJIax, UCIIOIb3yEMbIX B
pELICHUH 3a7auu
- TomyIIeHo 2 1 00Jiee HETOYHOCTH MPU 0003HAYCHUH 0
CHMBOJIOB B YCJIOBUH 3a/1a4H, 2 U 00Jiee HETOYHOCTEH B
dbopMyIax, UCMOJIb3YEMbIX B PEILICHUU 3a1a4U
Coburo1eHne aJropuTMa penieHust MakcuMaabHbIT
oasI —
0,3 6a1a
- pelIeHue 3a7a91 OCYIIECTBIISCTCS TI0 AJITOPUTMY: IIEPEBO/T 0,3
eMHHUII U3MepeHus: GU3NYECKUX BETMYNH B MexaTyHapOAHYIO
cucremy eaunul (CH); 3anuch HEOOXOAUMBIX (PU3UIECKUX
dbopMyI; MaTeMaTHUECKUIA pacueT no (pu3nueckoi popmyne
- QITOPUTM PEUICHHUs 3374l OTCYTCTBYET 0
IlepeBon enuHNI H3MepeHUst PU3NIECKUX BEJIUYNH B MakcuMaJbHBbII
MesxnyHapoanyio cucremy eaunun (CH) 0aaa —0,3 6ama
- BEpHO IIE€PEBE/ICHBI PACcUYeThI IEPEBO/IAa BCEX €IMHUIL 0,3
U3MepeHus: PU3NUECKUX BEIUYNH B MEXIyHAPOIHYIO CUCTEMY
equnui (CH)
- norrymieHa | ommOKa mpy MPOBEICHUN pacyeTa ImepeBoia 0,2
eMHHUII U3MepeHus: GU3NYECKUX BETUYNH B MexayHapOAHYIO
cucremy eaunun (CH)
- IONYILIEeHbI 2 ONIMOKU NpU MPOBEICHUN pacyeTa mepeBoja 0,1
€IMHUI] I3MEPEeHNs (PU3NIECKUX BETMYMH B MeXTyHapOaHYIO
cuctemy eaunui (CH)
- HEBEPHO MTPOBE/ICHBI pacyeThl IePeBOAa BCEX EMHMUIL 0
U3MepeHusT PU3NUECKUX BEIMYNH B MEeXIyHAPOIHYIO CUCTEMY
equnu (CH)
Hcnoab3oBanue pusnueckux (popmyJi s pelieHust MakcumaJjibHbII
3aJa4u oas1 —
0,5 6aa1a
- BEPHO U I0CTIeI0BATEIbHO 3alMCaHbl Bce (OPMYIIBI B 0,5
COOTBETCTBUH C CHMBOJIMKON, HEOOXOJJMMBIE IS
YCTAQHOBJICHHSI COOTHOIIECHHUS CYIIECTBYIOLIETO MEXIY
(bU3NIECKUMU BETHINHAMH
- IPaBWJIBHO COCTABJICHBI yPaBHEHUS, CBSI3bIBAIOIIIHE
(bU3UYECKHE BETUINHBI
- BEPHO, HO HEMOCJeI0BAaTEIbHO 3alCaHbl (POPMYJIbI B 0,4
COOTBETCTBUH C CUMBOJIMKOU, HEOOXOAUMOI JJIst
YCTAQHOBJICHHSI COOTHOILIEHHUS CYIIECTBYIOIIETO MEXKIY
(bU3NIECKUMU BETHINHAMH
- IPaBWJIBHO COCTABJICHBI yPaBHEHUS, CBS3bIBAIOIIIHE
(U3UYECKHE BETUIMHBI
- (hopMyJIBI 3aITUCAHBI [TOCTIEI0BATEIbHO, HEBEPHO 3anucaHa 1 0,3

dbopmysa B COOTBETCTBUH C CUMBOJIMKOM, HEOOXOTUMOM ISt
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YCTaHOBJICHUS] COOTHOIICHUS CYILIECTBYIOIIETO MEXTY
buznYeCKUMU BETMUYNHAMU

- IOTTYIIICHA OJTHA OIIMOKA IIPU COCTABIICHUU YPaBHEHHU,
CBS3BIBAIOIINX (PU3NYECKUE BEITMUMHBI

- (hopMyJIBI 3aITUCAHbI HEMOCIEI0BATEIBHO, HEBEPHO 3allMCaHa
1 dpopmyna B COOTBETCTBUU C CUMBOJIUKOM, HEOOXOIUMOI JJ1st
YCTAHOBJIEHUSI COOTHOLIEHHUSI CYILIECTBYIOIIETO MEKIY
buznyeCKUMU BEeITMUYNHAMUI

- IONyIIIeHa 0JJHa OIINOKa MPH COCTABJICHUU YPaBHEHUH,
CBS3BIBAIOIINX (PU3NYECKUE BEITNYMHBI

0,2

- Bce ()OpPMYIIBI 3aIMCaHbl HEBEPHO
- IOIYLIEHbI OIINOKA PU COCTABICHUU BCEX YpaBHEHUH,
CBSI3BIBAIOIINX (PU3MYECKHE BEITUYMHBI

MaremaTtu Yeckue pacuersl o ¢pusndecknum Gopmyiaam,
KOTOpbIe XapaKTepHU3yIT paccMaTpruBaeMoe siBJIeHUe ¢
KOJIUYeCTBEHHOM CTOPOHBI

MakcuMaJbLHBII
oay1 — 0,5 6ans1oB

- BEPHO MPOU3BEICHBI BCE MATEMATUIECKHUE PACUETHI 110 BCEM 0,5
¢du3nveckuM GopMysiaM B COOTBETCTBHH C €IMHUIIAMHU
u3Mepenuit pusmueckux Benuun (CH);
- BCE pe3yJIbTaThl MATEMATUYECKUX PACUYETOB COJIEPKAT
(ppOBOE 3HAUEHUE U COOTBETCTBYIOIIEE eMy 0003HaUCHHE
eauHuLbI n3Mepenus pusndeckux BennuuH (CH)
- BEPHO MPOU3BE/ICHBl MATEMAaTHYECKHE PACUETHI 110 BCEM 0,4
¢dusnveckuM GopMysiaM B COOTBETCTBHH C IMHUIIAMHA
u3Mepenuii pusmueckux BenmmunH (CH),
- B OJTHOM PE3yJIbTaTe MaTEMAaTUYECKOTO pacueTa CONCPIKUTCS
TOJIBKO €ro U¢poBOE 3HAUCHUE
- HEBEPHO MPOU3BEJICH MaTeMaTHIECKUH pacdeT 1o | 0,3
¢duzudeckoit popmyie, HO B COOTBETCTBUU C €AMHULIAMU
n3MepeHuit pusnueckux Benuuul (CH);
- B OJIHOM pe3yJibTaTe MaTeMaTHUECKOro pacyeTa COJAePKUTCS
TOJILKO €r0 IU(POBOE 3HAUCHHIE
- HEBEPHO MPOU3BE/IEH MaTeMaTHUeCKui pacueT 1o 1 0,2
busndeckoit popmMyie 0e3 ykazaHus €IUHUL] U3MEPEHUI
¢busnueckux BenuunH (CH);
- BCE pe3yJIbTaThl MATEMAaTHYECKHX PACYE€TOB COJEPIKAT TOIBKO
1U(POBbIE 3HAUECHUS
- HEBEPHO MTPOU3BEJICHBI BCE MATEMaTHUECKUE PACUETHI 0
OtBer nocJjie pemieHns 3a1a494 MakcuMaibHbIH
oa —
0,2 6an10B
- 33/1a4a B KOHIIE PEIlIeHUs] COJIEP>KUT BEPHBIN OTBET 0,2
- 3a]1a4a He COJICPXKUT B KOHIIE PEIICHHUs BEPHOTO OTBETa 0
YcTHOe 00bsICHeHHE pelieHusl 32124 MakcumasibHbIH
0aJst —
0,3 das10B
- 00BsICHEHUE PEIICHMS 3a/IaHUS TTOCIIEA0BATEIBHO, CBSA3HO, 0,3
JIOTMYHO, BBIBOJI apTYMEHTHPOBAH U 0OOCHOBAH; MPaBUIILHO U
00CTOSITENIEHO JTaeTCsl OTBET (OTBETHI) HA COMYTCTBYIOLIHE
BOIPOC (BOIPOCHI)
- HE3HAYMTENIFHO HapyIIeHa MMOCIIeI0BAaTEIbHOCTb, JJOTHKA 0,2
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OOBSICHEHUS! peIIeHUs 3a/1aHus, BEIBOIbI QpTYMEHTHPOBAHBI U
000CHOBAHbBI; CTYICHT UCIIBITHIBACT HE3HAUUTEIbHbBIE
3aTPYAHEHUS, OTBEYAst HA COITYTCTBYIOLIUE BOIIPOCHI

- 3HaYNTEJIbHO HApYLIEHA [10CJIEI0BATEIbHOCTD, JIOTUKA 0
OOBSICHEHUS pelIeHUs 3a1aHus (CTYJCHT HE MOXKET OOBSICHUTD,
KaKuM 00pa30M MpHUILEN K PEIICHUIO 33/1aHNs ), BBIBOABI HE
MOTYT CUUTAThCS ApIYMEHTUPOBAaHHBIMU U 000CHOBAHHBIMU;
CTYACHT UCIIBITHIBAECT 3HAUYUTEIIbHBIC 3aTPYAHEHHUs, OTBEYAs Ha
COIYTCTBYIOIIME BOIIPOCHI

1.4. MarepuanbHO-TeXHHYeCKOe olecrneyeHHe [Jisi NPOBeJCHHS] TPOMEKYTOYHOI
arTrecTaluu
Brimonnenue 3amanuii IpOMEXyTOYHOW aTTECTallMU MPOBOAMUTCS B yueOHOM KaOuHeTe
«Dusnkay, 1adopaTopuu PUNKH.

1.5 VYueOHO-MeTOAUMYEeCKOe W HH(POPMALMOHHOE oO0ecreyeHHe [Jisl TPOBeIeHUsA
NPOMEKYTOYHOM aTTecTallul

OcHoBHbIE yUeOHbIe U31aAHUA

1. JmutpueBa B.®. ®usuka i npodeccuid M CIENHAIBHOCTEH TEXHHYECKOTO
npodwis: y4eOHUK IS CTYA. yupexaeHuii cpen. npod. oopazosanus / B.®. Jimurpuesa. - 8-e usn.,
ctep. - M.: U3narensckuii neHTp «Axagemus», 2020. — 496 c. B nep. ISBN 978-5-4468-9245-7

2. HmutpueBa B.®D. dusuka nns npodeccuil M CHENUAIBHOCTEM TEXHUYECKOTO
npoduns: JlabopaTropHblii mpakTukyMm: yuebHoe mocodue/ B.®. JImutpuena, A.B. Kopxkyes, O.B.
Myprazuna : (5-e w3m.) (B osmektpoHHoMm  Qopmare)  2019.  https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamnukos, H. I1. ®usuka B 2 4. Yacte 1 : yueOHUK U MPAKTUKYM JIJIsi CPEIHETO
npodeccuonansHoro obpazosanus/ H. Il. Kanamnukos, C. E. MypaBeeB. — 2-€ u37., UCIpP. H
nor. — Mocka: U3natensctBo FOpaiit, 2020. — 254 ¢. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09159-5. — Tekct: anekrponnsiit // ObC FOpaiir [caiit]. — URL: https://urait.ru/

4. Kamamuukos, H. I1. ®usuka B 2 4. Yactp 2 : yueOHUK U MPAKTUKYM JIJIsi CPETHETO
npodeccuonansuoro obpazosanus / H. Il. Kanammnukos, C. E. MypaBeeB. — 2-€ u37., UCIpP. H
nor. — Mocka: U3natensctBo FOpaiit, 2020. — 244 c. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09161-8. — Texct: anekrponnsiit // DbC HOpaiir [caiit]. — URL: https://urait.ru/

S. Jlorsunenko O.B. ®u3uka: yueobnuk /O.B. Jlorsunenko.- Mocksa: KHOPYC, 2019.-
342c.- (Cpennee npodeccuonanbHoe oopazosanue). ISBN 978-5-406-06464-1

JlonoIHUTeIbHbIEe y4eOHble H3IaHUSs

6. BacuibeB, A. A. ®wusuka: ydyebHOE mocobue s cpeaHero npodeccuoHaIbHOTO
obpaszoBanus / A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-e u3a., HCIp. U AOM. —
Mocksa: U3narensctBo HOpaiit, 2020. — 211 ¢. — (Ilpodeccnonansroe odpasopanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, 0. P. ®usuka: konebanus, onTuka, KBaHTOBas (U3HKa: yueOHOE mocoone
s cpenHero npogdeccuonansHoro obpasosanus / FO. P. Mycun. — 2-e u3z., uchp. U oM. —
Mocksa: UznatensctBo FOpaiit, 2020. — 329 ¢. — (IIpodeccuonanbroe oopazoBanue). — ISBN
978-5-534-03540-7. — Texkct: anextponnslii // IBC IOpaiit [caiit]. — URL: https://urait.ru/

8. Mycun, 0. P. ®wusuka: mMexaHuka CIUIOLIHBIX Cpel, MOJEKyJspHas (ui3uka H
TepMOJIMHAMMKa: ydueOHoe mocobue misi cpeaHero mnpodeccruoHanbHoro obpasosanus / 0. P.
Mycun. — 2-e m3n., wcnp. u gon. — Mocksa: UzmarensctBo FOpaiit, 2020. — 163 c. —
(ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-534-03000-6. — TexcT: anextpoHHsIi // DBC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/

HNurepHer-pecypcesl
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/
https://urait.ru/
https://urait.ru/book/
https://urait.ru/
https://urait.ru/bcode/

9. www.fcior.edu.ru (PenepanbHblii eHTP HHPOPMAITHOHHO-00PAa30BaATENBEHBIX PECYPCOB)

10.
11.
12.
13.
14.
15.
16.
17.
18.

www.dic.academic.ru (Axagemuk. CnoBapu U SHITUKIIOTICIHH )

www.booksgid.com (DnekTpoHHas 6uOIMoTEeKa)

www.globalteka.ru (I'mo6anpHas GHOIHMOTEKA DIEKTPOHHBIX PECYPCOB)
www.window.edu.ru (EauHoe 0KHO J0CTyna K 00pa3oBaTeIbHBIM PECYPCAM)
www.st-books.ru (JIyuias yueGHas aureparypa)

www.scool.edu.ru (Poccuiickuii 00pa3oBaTenbHbIN MOPTAII)

www.ru/book (Dnekrponnas 6uMGIMOTEUHAS CHCTEMA)

www.alleng.ru/edu/phys.htm (O6pasosarensnbie pecypebl MaTepHeTra - dusuka)
www.school-collection.edu.ru (Exunas kourekiys HuGpoOBLIX 00pa30BaTENbHLIX PECYPCOB)

19.24 https//fiz.1september.ru (Yue6Ho-MeTOmnueckas razera «Pusuka»)

20.
21.
22.
23.
24.

www.n-t.ru/nl/fz (HoGenesckue naypearsl 110 GU3UKe)
www.nuclphys.sinp.msu.ru (Slonepuas ¢usuka B Marepuere)
www.college.ru/fizika (ITogroroska k EI'D)
www.kvant.mccme.ru OKypuan «KBauty)
www.yos.ru/natural-sciences/html OKypnai «Ilyts B HayKy»)

MeToauueckue YKazaHus 1Jisd oﬁyqamumxca 0 OCBOCHHIO TUCHHUIIIIMHBI

25.
26.

Metoauueckue ykazaHus JUIsl 00y4aroIMXCs 110 BBIIOJIHEHUIO IPAKTUYECKUX padoT.
Metoanueckue ykazaHus Uit 00y4JaroImnXcst IO BBITOJIHEHHUIO JIAOOPATOPHBIX padoT.
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http://www.scool.edu.ru/
http://www.ru/book
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru/
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http://www.college.ru/fizika
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