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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 cnenmanbHocty 21.02.03 Coopyx’eHue U dKCIuTyaTanus Ta30HepTEnpOBOOB U
razoHeTeXpaHmInII,

1.2 Mecro y4eO0HOIl AUCHUILVIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH
CNEeNUAJTUCTOB CPeHEro 3BeHa:
YueOHas TUCHUIUIMHA BXOAUT B 001eo0pa3zoBarenbHbli muki [TIICC3

1.3. lesiu 1 TpeOOBaHUSA K Pe3yJabTATAM OCBOCHHS Y4e€OHO! JUCUMUILJIMHBI:

B pesynbrare ocBoeHUs y4€OHOUM MUCHMILUIMHBI O0y4YaroNIUNCs JOJDKEH JTOCTUYb
CIIEAYIOIINE PE3YJIbTATHI:

JUYHOCMHbIE:

- YYBCTBO TOPJIOCTH U YBaXKEHUS K HCTOPUU M JOCTHKECHHUSIM OTE€UECTBEHHOM
¢buznyeckol Hayk; (U3MUECKH TpaMOTHOE TOBeJeHHE B MpodeccHoHanbHON
JESTEIBLHOCTU U OBITY TIPU 00pallieHuu ¢ MpuOOpaMu U YCTPOUCTBAMU;

- TOTOBHOCTh K IMPOJIOJDKEHHIO OOpa30BaHUS M TOBBINICHUS KBaJIW(UKAIUKA B
n30paHHO Tpo(decCHOHANBbHON JEeATEIbHOCTH M OOBEKTHBHOE OCO3HAHHE POJHU
(bU3UYECKUX KOMIIETEHIIUN B ATOM;

- YMEHHME WCMOJb30BaTh JOCTHUKEHUS COBPEMEHHON (U3MYECKOM HayKu U
(U3UYECKUX TEXHOJIOTUM ISl TIOBBIIIIEHUSI COOCTBEHHOTO WHTEJIEKTYaTIbHOTO Pa3BUTUS
B BHIOPAHHOW MPOQPECCUOHAIBHOMN AESITENbHOCTH;

- YMEHHUE CaMOCTOSITENIbHO JO0OBIBaTh HOBBIE MJi1 ce0s (PU3MYECKUE 3HaAHUS,
WCIIONB3YS JIJIs1 3TOTO JJOCTYIHBIE ICTOUHUKU UH(pOpMAITUK;

- YMEHHUE BBICTpaWBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHUS B KOMAaHJE IO
pelIeHno o0IIKX 3a/1ay;

- yYMEHHUE YIOpaBsThb CBOEW TMO3HABATEIbHOW JESATEILHOCTHIO, MPOBOIAUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJUICKTYaIbHOTO Pa3BUTHS;

Memanpeomemuule:

- ACIIOJIb30BAaHME PA3JIMYHBIX BHJIOB MTO3HABATEIBLHON JESATEIBHOCTH IJI PEIICHUS
¢bu3nYecKkux 3a7a4, TMPUMEHEHHE OCHOBHBIX METOJOB TO3HaHUS (HAOJIOACHMUS,
OTMCAHUS, U3MEPEHUS, SKCIIEPUMEHTA) JUIsl U3YUEHUS PA3JIMUHBIX CTOPOH OKpPY’KaroUen
JICUCTBUTEIILHOCTH;

- WCIIOJIb30BaHNE OCHOBHBIX MHTEJUICKTYaAJIbHBIX OMEpPAIHii: MOCTAHOBKH 3a/1ayH,
dbopMynHpoBaHUsT TUMOTE3bl, aHajlW3a W CHUHTE3a, CpaBHEHUsA, OOOOIICHUS,
CHUCTEMAaTH3alluH, BBISBICHUS TPUYMHHO-CJIICJACTBEHHBIX CBSI3€H, IIOMCKAa aHaJOTOB,
(dhopMyJIMpOBaHUST BBIBOJIOB JIJII M3YYCHHUS PA3IMUHBIX CTOPOH (PU3HMYECKUX OOBEKTOB,
SBJICHUW M TIPOIIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOJUMOCTh CTaJIKUBAThCS B
npodeccuoHanbHOM cdepe;

- YMEHHUE TE€HEpPUPOBATh MJIEM M OMNPEACNATh CPEACTBA, HEOOXOIUMBIC IJIsI HX
peanu3anuu;



- YMEHHE€ HCIOJb30BaTh Pa3IUYHbIE WCTOYHHMKHU IS TOJy4YeHUs] (PU3HUYECKOU
uH(pOpMaIK, OLIEHUBATh €€ JOCTOBEPHOCTH;

- YMEHHUE aHaJIM3UPOBATh U MPEJICTABIATH HH(POPMAIIMIO B pA3JIMYHBIX BUJIAX;

- yMEHHE MyOJUYHO TMPEJCTABIATh PE3yJIbTaThl COOCTBEHHOI'O HCCIEIOBaHUS,
BECTH JUCKYCCHH, JOCTYMTHO W TApMOHUYHO codeTas cojaepkaHue #u (GOpMbI
npecTaBisieMor nHGopMaIuy;

npeomemHuule:

1) chopmMupoBaHHOCTH MPEACTABICHUN O POJIM U MecTe (DM3UKH U 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 HAYKH, MOHUMaHWE (PU3MUECKOU CYITHOCTH
HAOJIIOIAeMBIX SIBJICHHM MHUKPOMHpA, MaKpOMHUpa M Meramupa; I[OHUMaHUE PpOJIH
ACTPOHOMHUHM B TMPAKTHUYECKOM JEATEIBHOCTH 4YEJNOBEKa W JaJIbHEWIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, POJU (Pu3uku B (HOPMUPOBAHUU KPYro3opa U PyHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKA ISl PEIICHUS TPAKTHUYECKUX 33]1a4;

2) chopMHUPOBAHHOCTh YMEHUHN pacIio3HaBaTh (U3UUECKUE SBICHUS (TIPOIIECCHI) U
OOBSACHAThL MX HAa OCHOBE HM3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIBU)KEHUE, CBOOOJHOE TMAaJICHUE TeJ, JBWXKEHUE IO OKPY>KHOCTH,
WHEpLHUs, B3aUMOJICUCTBUE TEJ, KOJeOaTeNbHOE JBUKEHUE, PE30HAHC, BOJIHOBOE
nBikeHue; nudysus, OpOyHOBCKOE NBUKEHUE, CTPOCHHUE KUJKOCTEH W TBEPIBIX TEIl,
M3MEHEHHEe o0beMa Tel TMpU HarpeBaHuu (OXJIAXKIECHUM), TEIUIOBOE paBHOBECHE,
HCIIApEeHHEe, KOHJEH CAlMs, TUIaBJIeHNEe, KPUCTAIUIM3allUsI, KUTICHUE, BIAXXHOCTh BO3/yXa,
CBSI3b CpeJlHEW KMHETUYECKON IHEPTrUuM TEIJIOBOTO JBUXKEHHUS MOJICKYJ ¢ a0COIIOTHOM
TeMIepaTypoi, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXIY I[apaMeTpaMHu COCTOSIHMSI Tra3a B M3OIMpOLECccax; BJIEKTpU3alus Tell,
B3aMMO/JICHCTBUE 3apsiiOB, HArpeBaHWE IMPOBOJHUMKA C TOKOM, B3aWMOJICHCTBUE
MAarHUTOB, 3JICKTPOMAarHuTHas UHAYKIUSA, AEHUCTBUE MAarHUTHOTO MOJIA Ha MPOBOJHUK C
TOKOM M JABWXKYITUNCS 3apsij], JIEKTPOMAarHUTHBIE KOJCOaHUsS U BOJIHBI, IPSIMOJIMHEHHOE
pacmpocTpaHEHUE CBETa, OTpPaKEHHWE, MpejoMiieHue, WHTepdepeHIus, audpakius u
noJisipy3alisl CBeTa, JucCIepcus cBera; (oroanekTpuueckuit dpdext, CcBeToBOE
JaBJICHUE, BO3HUKHOBEHUE JIMHEWUYATOro CIIEKTpa aToMa BOJIOPOJA, €CTECTBEHHAS U
HCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

3) BIajgeHHE OCHOBOMOJIATAIONIMMHU (U3UYECKUMHU TOHSATHUSAMHU U BEJIMUYUHAMH,
XapaKkTepu3yrnuMu (GU3NYECKUe MPOIECChI(CBA3AHHBIMU C MEXaHUYECKUM JIBHKEHUEM,
B3aMMOJICUCTBUEM TE€JI, MEXaHMYECKMUMH KOJeOaHUsSMH U  BOJHAMU;, AaTOMHO-
MOJIEKYJISIPHBIM CTPOCHHEM BEIECTBA, TEIUIOBBIMHU MPOIECCAMU; JJICKTPUUYECKUM U
MarHUTHBIM TIOJISIMH, DJCKTPUYECKUM TOKOM, JJIEKTPOMATHUTHBIMHU KOJICOAHMSIMU U
BOJIHAMH; ONTHYECKUMH SIBJICHUSAMH; KBAHTOBBIMHU SIBICHUSIMH, CTPOCHUEM aTroMa H
aTOMHOTO a1pa, PaIuO0aKTUBHOCTHIO); BJIJICHUE OCHOBOIIOJIAraroIIUMHU
ACTPOHOMUYECKMMH  TMOHSTUSIMH, TO3BOJSIONIMMU  XapaKTepU30BaTh  IPOIIECCHI,
MPOUCXOJIAIINE Ha 3Be3JaX, B 3BE3JHBIX CHUCTEMAaX, B MEKIaJaKTUYECKOW CpeJe;
IBIDKEHHE HEOECHBIX TEJI, DBOJIIOLIUIO 3B€3/ U BCelleHHOI];

4) BnajgeHUE 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U TEOPUSIMH (3aKOH BCEMHUPHOIO
Tsirotenus, I, 11 u III 3akoHbl HbrOTOHA, 3aKOH COXpaHEHUsS MEXAHMYECKOM DHEPIUH,
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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 COXpPaHECHMUS
AIIEKTPUYECKOTro 3apsiaa, 3akoH KynoHa, 3akoH Oma s ydacTka 1enu, 3akoH Oma Jyist
IIOJTHOW JJIEKTPpUYECKOW uenu, 3akoH Jxoynsa - JleHma, 3aKkOH SJIE€KTPOMATHUTHOU
WHIYKIIUW, 3aKOH COXPAHCHUS DHEPTHH, 3aKOH MPSMOJIHMHEHHOTO pPAaCIpOCTPAHCHUS
CBETa, 3aKOH OTPAKCHHS CBETA, 3aKOH MPEJOMIICHHS CBETA; 3aKOH COXPAaHEHUS SHEPTHH,
3aKOH COXpPaHEHUs WMITYJbCa, 3aKOH COXPAHCHHs DJIEKTPHUECKOTO 3apsia, 3aKOH
COXpaHEHHUs] MAcCOBOTO YHCIA, TOCTYNAaThl bopa, 3aKOH pagnoaKTHBHOTO pacmaaa);
YBEPEHHOE HCIIOJIh30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEW TpH aHAIM3Ee (PU3MUECKHUX
SBJICHUU U ITPOLIECCOB;

5) yMeHHe yuYUTHIBATh T'PAHULIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJEICH:
MaTepHalibHasi TOYKa, WHEpPIMAIbHAICUCTEMAa OTCUeTa, WJealbHBIA Ta3; MOIENU
CTPOEHUS ra30B, KUJAKOCTEH U TBEPJIbIX TEJ, TOUCUHBIN JIEKTPUUECKUM 3apsi,

sllepHasi MOJENIb aToMa, HYKIOHHAs MOJENIb aTOMHOTO Sjpa IpHU PElICHUU
bu3nUecKux 3a1ay;

6) BIaJleHuE OCHOBHBIMM METOJIaMHM HAy4YHOT'O TO3HAHUS, HCIOJIb3yeMbIMU B
(bu3uKe: MPOBOAUTHL MPSAMbIC U KOCBECHHBIC M3MEpPEHUS (PU3MUECKUX BEIMYWH, BHIOMpPAs
ONTHUMAIBHBIA CIMOCOO M3MEpPEHUS W WCIHOJB3YsS W3BECTHBIE METOIbI  OICHKH
MOTPEIIHOCTE M3MEPEHUH, MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEH (DU3UUYECKUX
BEJIMYMH C WCTIOJIB30BAHUEM TPSIMBIX W3MEPECHHM, OOBSICHATH MOJYICHHBIC PE3YJIBTATHI,
UCITONTB3Yysl (PU3MYECKUE TEOPWHU, 3aKOHBI M TIOHATHS, M JICNAaTh BBIBOJIBI; COOJIOIATH
mpaBuia 0Oe30macHOro0 TpyAa TP TPOBEICHWM HWCCICAOBAaHWUN B paMKax Y4eOHOTO
DKCIIEPUMEHTa ¥ y4eOHO-HCCIIEIOBATEIhCKON NEATETLHOCTH C HCIOJIb30BAHHEM
UQPOBBIX ~ M3MEPUTENBHBIX  YCTPOWCTB M JabOpaTOpHOTO  OOOpPYAOBAHMS;
c(hOpMHUPOBAHHOCTH MPEJICTABIICHUN O METOAaX MOJYYCHHUS HAYYHBIX aCTPOHOMHYECKUX
3HAHUU;

7) chOpMHUPOBAHHOCTh, YMEHHS pEIIaTh pPACUETHBIC 3a7a4d C SBHO 3aJlaHHOMN
(GU3UYECKON MOJENbI0, HCHONB3Yys (U3MYecKue 3aKOHbl W TIPHUHIIUIBI, HAa OCHOBE
aHajM3a yCIOBUS 3a7a4yd BBIOMpaTh (U3UYECKYI0 MOJEINb, BBIACIITH (HU3UUYECKUE
BETMYUHBI W (OPMYJIbI, HEOOXOOUMBIC IS €€ pCeIICHUs, IMPOBOAUTH PACUETHI H
OIICHWBATh PEAJbHOCTh IMOJYUCHHOTO 3HAYCHHS (DU3NYCCKON BEIMYWHBI, pPEIIaTh
KaueCTBCHHBIC 3aJlayd, BBICTpAaWBas JIOTUYECKH HEMPOTHBOPCUYUBYIO  IIETIOYKY
paccy X JeHUA C ONOpOM Ha H3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (HU3NYECKUE
SIBJICHHSI,

8) chopMHPOBAHHOCTh YMECHHS TPUMCHSAThH TOJYYCHHBIC 3HAHMS JJIT OOBSICHCHHSI
YCJIOBUM TpOTeKaHus GU3UUECKUX SIBICHUN B MPUPOJIC U VIS MPUHATHUS MPAKTUUECKUX
pelieHnid B MOBCEAHEBHOM KM3HU IS oOecrieueHus] 0€30IacHOCTH IPU OOpAIICHUH C
OBITOBEIMH TIPUOOpPAMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHECHHS 370POBbS U
COOJIO/IEHNST HOPMAKOJIOTMUECKOTO TIOBEJEHUS B OKPYXKAIOIICH Cpeje; MOHWMaHUE
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKEHUN (PU3UKU U TEXHOJIOTHH JUIsl PAIlOHAEHOTO
MIPUPOIOTIOTH30BAHMS;

9) chopMHUpPOBAHHOCTh COOCTBEHHOH IO3UIIMHM 110 OTHOIICHHUIO K (HU3UYECKON
nH(OpMaIH, MOJydaeMON M3 pa3HbIX MCTOYHHUKOB, YMEHUH HCIOJIb30BaTh IMH(PPOBHIE
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TEXHOJIOTUM Ui TIOMCKa, CTPYKTYpUPOBaHUS, HWHTEPIpETallUd U TPEACTaBICHUS
y4yeOHOM ¥ Hay4YHO-IOMYJSIpHOW HHGOpPMAIMK;, pa3BUTHE YMEHUH KPUTUYECKOTO
aHaNu3a MmoyydaeMoil HHpopMaIuu;

10) oBnmasenue ymeHUsMH pabOTaTh B TPYIMIE C BBHINOJHEHHEM Pa3TUYHBIX
COLIMAJIbHBIX pOJIeH, TUIAHUPOBAaTh pPA0OTy TPYMIbl, PalMOHAIBHO PaCHPECNATh
JESITeIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJ€KBATHO OLICHHWBATH BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYMIIBI B pELICHUE pacCCMaTPUBAEMO MTPOOIEMBI;

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

1.4 Ko1u4ecTBO 4aCOB HA OCBOEHHE NMPOrpaMMbl YUeOHOI THCIUIIHHBI:
MakcuMalibHOM yueOHOM Harpy3ku oOydarorierocst 135 gaco, B Tom 4uce:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOy4varomierocs 117 yacos;
KOHCYJIbTAIMS 6 4acoB.

MIPOMEKyTOUHas arrecTaius 12 yacos.



2 CTPYKTYPA U COJIEPKAHUE YYEBHOHN JUCIHUITIJIAHBI
2.1 O0beM yueOHOI TUCHUIJIMHBI M BUABI Y4e0HOH padoThI

Bup yuedHoii paboTbl O0bem yacoB

MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero no nporpamMme JMCHUILINHbI) 135
Oos13aTesIbHAs ayIUTOPHAsI ydeOHAasi HArpy3Ka (Bcero) 117

B TOM YHCIIE:

JIEKLIMH, YPOKH 75
NPAaKTUYECKHUE 3aHATHS 32
71a00paTOPHBIE 3aHATHS 10
KOHCYJIbTALIUS 6
IK3aMeH 12

[TpomexxyTouHas aTTectauus B popme:
I cemectp - apyrue popMbl KOHTPOJIs (CpeIHUI OalT 1O TEKYIIIMM OLIEHKaM yCIIeBa€MOCTH )
II cemecTp — 3K3ameH




2.2 TemaTudeckuii miiaH u cogep:kanue yaeoHoii qucuumiuabl OJ1.06 @uszuka (yrjay6aeHHbI YPOBEHb)

Konanl
KOMITeTEeHIUI
Conep:kanue y4yeOHOro MaTepuasa, J1ad0paTopHble U MPAKTHYECKHUE ’
HaumenoBanue 3aHAITUS, CAMOCTOSITeIbHAs padoTa o0yuyarouerocs, Kypcosas padora O0bem YpoBenn (bopmuposanuio
pa3aesioB M TeM (mpoeKT) (ecnu npeaycMOTPEHbl), HHbIe BUABI y4e0HOi padoThl B 4acoB OCBOCHUA KOTOPBIX
COOTBETCTBUM € YUYeOHBIM IVIAHOM cnocoderayer
3JIeMEeHT
MPOrpaMMblI
IlepBblii cemecTp
BBenenue @Pu3nka METOIbl HAYYHOI'O IIO3HAHMSL. 2 1
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 24 JInuHoCTHBIE,
Pa3zgen 1. Mexanuka METanpeIMETHbIE U
Tema 1.1. OcnoBbl | Copep:kanne y4eO0HOro MmarepuaJia 6 IIPEAMETHBIE
KMHEMaTUKH Mexanuueckoe JBH)KEHUE. XapaKTEPUCTHUKHM  MEXAaHUYECKOTO  JIBUYKEHUS: 2 1 KOMIICTCHIIVH B
IepeMelIeHre, IIyTb, CKOPOCTb. PaBHOMEpHOE MpPSAMOJIMHENHOE JBUKCHHE. COOTBETCTBUHU C
OTHOCHUTENBLHOCTh MEXAHWUYECKOTO JBMXKEHUS. YCKOpeHue. PaBHOIEpeMeHHOE ®I'OC cpennero
npsMoiinHeHoe nBrxenue. CBoOoHOe naeHue Tell. PaBHOMepHOE ABMKEHUE 110 o01mero
OKPYXHOCTH. JIBHKeHue Tena OpOoIIeHHOTr0 MO/ YTJIOM K TOPU30HTY. o0Opa3oBaHus,
IIpakTnyeckoe 3amaTtue Nel Pemenune 3agad no teme «PaBHOMeEpHOE W 2 2 YTBEPXKACHHOTO
PaBHOYCKOPEHHOE JIBHIKEHUEY. IIPUKA30M
IIpakTyeckoe 3ansaTue Ne2 Pemenue 3anad no teme «PaBHOMEpHOE JBUKEHHE 2 Munncrepcrsa
110 OKPY’KHOCTHY. 00pa3oBaHus 1
Tema 1.2. OcnoBbl | Copep:kanne y4eOHOro MaTepuaJia 8 Hayku PO ot
AMHAMHUKHU OcHoBHas 3a1aua n1uHaMukH. B3aumopeiicteue ten. Cuna. Macca. IlepBblit 3akoH 2 1 17.05.2012 Ne 413
Herorona. Bropoit 3akon Herorona. Tperuii 3akon Hserorona. MHepruanbbie
CHUCTEMBI OTCUETA.
Cunel B mpupone. 3aKOH BCEeMUPHOro TsaroteHus. Cuila TSDKECTH M BeC. 2
HesecomocTs. IlepBas kocMuueckas ckopoctb. Crita ynpyroct. Cuiia TpeHusl.
IpakTnyeckoe 3ansitue Ne3 Pemenue 3agau no reme «3akoHbl HeroTOHa) 2 2
Pemenne 3aga4 ¢ npogeccCHOHATBHON HANIPABJICHHOCTHIO 2 2

Jladoparopnoe 3ansitue Nel '"M3yueHue 0OCOOEHHOCTEH  CHIIBI

(ckompxenws)"

TpeHUs




Tema 1.3. 3aK0oHEI

Conep:kanue y4eOHOT0 MaTepuaJia

e}

COXpaHeHHd B HNmnynbec Tena. 3aKOH COXpaHEHUsl UMITyJbca. PeakTuBHOE nBUKeHUE. PakeTHble 2
MeXaHHuKe JIBUTATEIIU U Pa3BUTHE PAKETOCTPOCHHUS.
Mexanuueckass pabora cwibl. MomHocTh. OHeprus. Kunerwmueckass >HEprus. 2
IToreHnnanpHast SHeprus. 3aKOH COXPAHEHUsI MEXAHUYECKOM YHEPTHH.
IIpakTnyeckoe 3anaTHe Ned Pemenue 3agau 1o TteMe «3aKOH COXpaHEHHUS 2
UMITyJIbCa
IpakTnyeckoe 3ansaTue NeS Pemienue 3amay 1no teme «3aKOHBI COXPaHEHUS 2
SHEPTUN»
Tema 1.4. Coaep:xxanue yueOHOro MaTepuaJia 2
Crarnka PaBHoBecue Ten. YcnoBus paBHoBecus TBEpAoro rtena. llnedo cunbl. MomeHT 2
cuiibl. Peiyar 1 6110K. «30510TO€ NpaBUIIO MEXAHUKH.
Pasnen 2. MoJsekyasipuasi u3uka u TepMOAUHAMHKA 16
Tema 2.1. OcHoBbl | Coep:kanne y4eOHOro0 MaTepuajia 4 JInuHoCTHBIE,
MOJICKYJISIPHO- OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW Teopuu. Pasmepsl U macca 2 METanpeIMETHBIE U
KHHETHYeCKOoi MOJIeKyT W aromoB. bpoyHoBckoe nmBmwxkenue. duddysus. Crpoenue IIPEAMETHBIE
TeOpHH. ra3oo0pa3HbIX, *XHUJAKUX M TBepAbIX Tesl. CKOPOCTH IBMXKEHUS MOJEKYNT M HX KOMIIETCHIIVH B
u3Mmepenue. Mneansbusiii ra3. JlaBnenue rasza. Temneparypa. OCHOBHOE ypaBHEHHE COOTBETCTBUU C
MOJIEKYJISIPHO-KUHETUUECKON TEOPUM. YPaBHEHHE COCTOSHMS MJICAIBHOIO Trasa. ®I'OC cpennero
["a30BbI€ 3aKOHBI. ob1ero
IIpakTyeckoe 3anaTHe Ne6 PemieHue 3amad 1o teMe «YpaBHEHHE COCTOSHHUSA 2 oOpa3oBaHus,
UJEabHOTrO rasa. ['a3oBble 3aKOHBD» YTBEPKACHHOIO
Tema 2.2. OcnoBbl | Copep:xanne y4eOHOro MaTrepuaJia 6 MIPUKa30M
TEePMOAMHAMMKH | BHyTpeHHss 3Heprus uaeanbHoro rasza. Pabora u temnora kak ¢GopMbl nepeaadu 2 Munucrepcrsa
SHEpruu. YpaBHEHHUE TEIUIOBOro OanaHca. AuabaTHBIN mpolecc. obpasoBaHus 1
IlepBoe Ha4asIo0 TEpMOAMHAMUKHU. BTOpOE Ha4asi0 TEpMOJMHAMUKH. Hayku PO ot
Terosble asurarenu. [IpyuHUMI NEUCTBHUS TEIUIOBOM MAallMHBL. XOJOAWIBHUK. 2 17.05.2012 Ne 413
KII/] remoBoro neuraresns. [lukn Kapno. Oxpana npupoibl.
IIpakTnyeckoe 3ansithe Ne7 Pemenue 3amau no teme «llepBblil 3akoH 2
TepMoAuHaMuKU.  IlpuMeHeHume  mepBOro  3aKOHa  TEPMOJUHAMHKU K
M30IPOLIECCAM).
Tema 2.3. | Conepxanue y4eOHOIo MaTepuaJa 6
ArperatrHsbie Wcnapenne n xonneHcanus. Hacpimennslii nap. AOGCOIIOTHAS M OTHOCUTENIbHAS 2
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COCTOSTHMSI BJIQXHOCTh Bo3ayxa. Touka pocel. Kunenwe. Ileperpersiii map u ero

BellecTBa. UCTIOJIb30BaHUE B TEXHUKE. XapaKTEPUCTHKA KUAKOTO, TBEPAOTrO U Ta3000pa3HOTO

da3oBbie cocrosiHus BemectBa. [nasma. Kpucrannuueckue u amopgHsele Tena.

nepexoasl Pemenne 3aga4 ¢ npogeccHOHATBHON HANIPABJIEHHOCTHIO 2 2,3
JlaGoparopHoe 3ansaTue Ne2 «/3MepeHre OTHOCUTEILHON BIAXKHOCTH BO3TyXa»
IIpakTuyeckoe 3ansaTue Ne8 Pemenne 3aga4 o teme «BiiaxxHOCTh BO31yXay. 2 2

Pasnen 3. DaekTpoanHaMuka 32 JluunoctHbIe,

Tema 3.1. Conep:kanue y4eOHOT0 MaTepuaa 9 METanpeaMETHbIE U

DilIeKTpuYecKoe DNeKTpUYecKUe 3apsibl. 3aKOH COXPAHEHMsI 3JIEKTPUUECKOIo 3apsiia. 3aKoH 2 1 IIPEIMETHBIC

noJjie Kynona. Dnekrpuueckoe nosie. HanpspkeHHOCTD asekTpuueckoro noist. [lpuauun KOMIICTCHIIMH B
CYNEPNO3UIMU TTOJIEH. COOTBETCTBUHU C
PabGora cun snexrpocrarnueckoro mosst. [lorennuan. Pa3HocTs moTeHIMamnoB. 2 ®I'OC cpennero
OKBUNOTEHUUANIbHbIE TMOBEPXHOCTH. CBfA3b MEXAY HANOPSDKEHHOCTBIO U o0mero
Pa3HOCTBIO MOTEHIMAIOB IEKTPUYECKOro Mojs. IIpoBOJHUKM B 3JIEKTPUYECKOM obpasoBaHus,
noJie. /JIM3neKkTpuky B 3NIeKTpudecKoM nose. [lonsapuzanusa Tu3IeKTPUKOB. YTBCPAKACHHOI'O
IIpakTHyeckoe 3anaTue Ne9 Penienue 3a1au 1o reMe «IEKTPUUYECKOE MOJIE» 2 2 HpUKa30M
IIpakTuyeckoe 3ausiTue Nel() Pemienue 3anau no reme «QJIEKTPUUECKOE TTOJIE» 2 Munucrepcrsa
Kongencaropsl. CoenvHeHue KOHIEHCATOPOB B Oarapero. DHeprus 3apsyKeHHOTO 1 1 00pasoBaHus 1
KOHJEHCATOpa. JHEPTUs JIEKTPUUIECKOTO MOJIS. Hayku P® ot
Jlpyrue ¢opmbl KOHTpPOJiA (cpeaHuii 0ajl Mo TeKYIIMM OlleHKaM 17.05.2012 Ne 413
YCIIeBAEMOCTH)

Bropoii cemecTp

IIpogeccnoHaIbLHO-0PHEHTHPOBAHHOE COAEPKAHNE

Tema 3.2. 3akonbl | Coaep:kanue y4eOHOr0 MaTepuajia 10

MOCTOSTHHOI'0 VYcnoBus, HEOOXOAUMBIE NIl BOSHUKHOBEHMS U MOJAEPKAHUS AJIEKTPUUECKOTO 2 1

TOKA ToKa. CHila TOKa U IUIOTHOCTh TOKA. 3akoH OMa AJI y4acTKa LENU. 3aBUCUMOCTD
AIIEKTPUYECKOTO COMPOTHUBIIEHUS OT MaTepuaia, JJIMHbI U TUIOMIAIU TONEPEYHOTO
CEUYEHUs MPOBOJHUKA. 3aBUCUMOCTb  COINPOTUBIEHUS  IPOBOAHUKOB  OT
TEMIEPATYpPHI.
OJC wucrouynuka. 3akoH Oma juig nonHoW nenu. CoelMHEHUE MPOBOJHUKOB. 2

CoennHeHre UCTOYHUKOB JIEKTPUUECKON SHEPTUU B OaTapero.
TennoBoe neiicTBue snekTpuyeckoro Toka. 3akoH JDxoyns-Jlenma. PaGora u
MOIIIHOCTb JIEKTPHYECKOr0 TOKA.
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IpakTnyeckoe 3ansitue Ne 6 «3aKOHBI IOCTOSIHHOTO TOKa) 2 2
Pemenne 3aga4 ¢ npogeccHOHATBHON HANIPABJIEHHOCTHIO 2 2,3
JlaGoparopHoe 3ansitue Ne3 «lI3yueHune 3aKOHOB IIOCJIEAOBATEIBLHOIO U
11apaJuUIeJIbHOTO COEIMHEHNS IPOBOAHUKOBY
Pemenue 3a1a4 ¢ npogecCMOHAIBLHOI HANIPABJIEHHOCTHIO 2 2,3
JlabopaTopHnoe 3ansitue Ned «IM3mepenne DJIC 1 BHYTPEHHETO COIPOTUBIICHUS
HCTOYHUKA»
Tema 3.3. Copnepxxanue yueOHOIro MaTepuasa 6
DJIeKTPHYECKH I DJIEKTPUYECKUH TOK B MeTaulaX. OJIEKTPUYECKUH TOK B  DJIEKTPOJIUTAX. 2 1
TOK B Pa3JIM4YHBIX | DnexkTponus. 3akoHsl Papajes. [IpumeHeHne 31eKTpoian3a B TEXHUKE.
cpenax OnexkTpuueckuid TOK B Tra3aXx M Bakyyme. Monuzanus raza. Buasl ra3oBbIX 2
pa3psaoB. [lonarue o nnazme. CBOICTBA U MPUMEHEHHE AJIEKTPOHHBIX ITYYKOB.
DONeKTpUYecKkuii TOK B  MOdynpoBoaHuKaxX. CoOcTBeHHass MPOBOJUMOCTD 2
110JIyIPOBOIHUKOB. [1071yIIpoBOJHUKOBBIE TPHUOOPHI.
Tema 3.4. Coaep:xxanue yueOHOro MaTepHuaJia 6
MarnuTHoe mojie | Bektop WHAYKIMM MarHutHOro mons. JleificTBMe MAarHUTHOrO MO Ha 2 1
NpSMOJIMHEMHBIA NpoBOAHMK ¢ TokoM. Cuna Awmmepa. 3akoH Awmmepa.
BzaumopeiicTBue TOKOB
HelicTBue MarHuTHOTO TIONS Ha JABWXKymudcs 3apsa. Cuna  Jlopedia. 2
OmnpeneneHne yIenbHOro 3apsiaa. Y CKOPUTENIN 3apsKEHHBIX YaCTHUIL
IIpakTnyeckoe 3ansitue Ne7 Pemenue 3agauy « MarHuTHOE MOJIE) 2 2
Tema 3.5. Copepxanue yueOHOIro MaTepuasa 4 1
DJIEKTPOMArHuTH | DnekrpomarHuTHas uHAykws. [Ipasuno Jlenna. D/1C MHIyKIMKA B ABMKYIHXCS 2
asi MHAYKIUA MIPOBOJIHUKAX. SIBIeHME caMOMHAYKUMU. VHIYKTUBHOCTb. DHEPrusi MarHUTHOTO
OJIS.
IIpakTuyeckoe 3ansaTue Ne§ Pemenue 3a1au « eKTpOMarHuTHasE MHIYKIUSD) 2 2
Pa3nea 4. KosieOanusi 1 BOJTHBI 12
Tema 4.1. Conep:xanue yueOHOTro MaTepuaJia 6 1 JlnanocTtHbIE,
MexaHun4yeckKHue KosnebarensHoe IBVKEHHE. I"apmonuyeckue KOJIeOaHusl. CBoOoHEBIE 2 METAIPEIMETHBIE U
KoJ1e0aHuA MexaHudeckue Konebanusa. [IpeBpaiieHue 5SHepruM TOpuU  KojeOaTeIbHOM MIpeIMETHBIE
nBukeHuH. llomepeuHble W MPOJOJBHBIE BOJHBL. XapaKTEPUCTUKU BOJIHBIL. KOMIIETEHIINH B
3BykoBbie BonHBL. MHTepdepenius Bonn. [lonstue o qudpakiumu BOIH. COOTBETCTBUHU C
Peurenne 32124 ¢ npo)ecCHOHAIBLHON HANPABJIEHHOCTHIO 2 2,3 ®I'OC cpennero
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JladoparopHoe 3anHsaTHeNeS «M3ydeHHe 3aBHCUMOCTH TIEepHOJa KoJeOaHUi o01rero
HUTSHOTO MAsiTHUKA OT JUIMHBI HUTH» oOpa3oBaHus,
IIpakTuyeckoe 3ansTue Ne 9 Pemenue 3amau «MexaHuueckue KoieOaHUS H 2 YTBEPKICHHOTO
BOJIHBI) IIPUKA30M
Tema 4.2. Conep:kanue y4eOHOT0 MaTepuaJia 4 MunucrepcTBa
uekTpoMarHuTH | CBoOOaHBIE 3eKTpoMarHuTHbIe Kojebanus. ®@opmyna Tomcona. IlpeBpamienue 2 00pasoBanus 1
ble KoJ1e0aHus JHEPTrun B KOJIe0aTeIbHOM KOHTYpE. I'eneparop HE3aTyXarlux Hayku PO ot
5JIEKTPOMArHUTHBIX KOJIeOaHui. BbIHYKIEHHBIE JIEKTPHYECKUE KOJIEOAHUS. 17.05.2012 Ne 413
IlepemeHHBI TOK. EMKOCTHOE M HMHAYKTMBHOE COIPOTUBIICHHUS IEPEMEHHOIO 2
Toka. 3akoH OMa JUIsl IeNU TIEPEMEHHOT0 ToKa. PaboTa M MOIIHOCTH MEPeMEHHOTO
toka. ['eneparopel Toka. Tpanchopmatopsl. Ilomydenue, nmnepenadya u
pacnpeesieHne AIEKTPOIHEPTUH.
Tema 4.3. Coaep:xxanue yueOHOro MaTepHaJia 2
DJIEKTPOMArHUTH | DIIEKTPOMAarHUTHOE MOJIe KaK OCOOBIA BUA MaTepuu. DICKTPOMArHUTHBIC BOJIHBI. 2
bl€ BOJIHbI Buoparop I'epua. OTKpbITHIN KoJeOaTenbHbINA KOHTYD.
Nzobperenue paauo A.C. Ilomoemm. Ilonstue o pamuocBsizu. IlpumeHenue
AJIEKTPOMAarHUTHBIX BOJIH
Paznen 5 Ontuka 12
Tema 5.1 Conep:xanue yueOHOT0o MaTepHaJia 2 JlnunocTtHbIE,
IIpupona cBera CKOpOCTb pacIpOCTpPaHEHUsl CBETA. 3aKOHBI OTPAKEHUS U IPEIOMIICHMsS CBETA. 2 MeETanpeIMETHBIE U
[TonmHoe otpaxenue cBera. JInu3el. ['na3 kak ontuueckas cucrema. OnTUYECKHe MPEIMETHBIC
pUOOPBHI. KOMIIETEHIIVH B
Tema 5.2 Copneprxxanue y4yeOHOIro MaTepuasa 6 COOTBETCTBUHU C
BoJinoBbie Wntepdepennust ceera. KorepeHTHOCTh CBETOBBIX Jyded. MHTepdepeHuus B 2 ®I'OC cpennero
CBONCTBA CBeTa ToHKuX MieHkax. Konpua Hetotona. Mcnonbs3oBanue uHTepdepeHun B HayKe U oburero
texHuke. Judpaxius ceera. Judpakuus Ha menu B HapajjieNbHBIX JIydax. o0Opa3oBaHus,
JndpaxknmonHas pemerka. YTBEPKACHHOTO
[Tonsipu3anust  MOMEPEYHBIX  BOJIH. [Tonspuzanus  cBera. JIBoiiHOE 2 HpUKa30oM
nyuyenpenomaenue. [lomspounsl. Jucnepcus cera. Buapl cnexkTpoB. CneKTpbl Munucrepcrsa
ucnyckanus. CHekTpbl HOrIonieHus. YiabTpaduoieToBoe U HUHPpPaKpacHOe 00pasoBaHus 1
u3iydeHus. PentrenoBckue nyyu. MX npuponia u CBOMCTBA. Haykn P® ot
MpakTuueckoe 3amaTHe Nel0 Pemenme 3amau «[IpenommeHne cBera. 2 17.05.2012 Ne 413

JludpakumonHas pemerka
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Tema 5.3. Conep:kanue y4eOHOT0 MaTepuaJia 4
CnenuanbHas [Toctynarel OiHmuTeiiHa. IIpocTpaHCTBO W Bpems CIELUAIbHOW TEOpUU 2
Teopus OTHOCHUTEJIbHOCTU. OTHOCUTENIHOCTh OJTHOBPEMEHHOCTH.
OTHOCUTEJIbHOCTH | OCHOBHBIE CJIEACTBUS U3 MOCTYJIaTOB TEOPUM OTHOCUTEIBHOCTU. CBS3b Macchl U 2
SHEPruu CBOOOJHON YACTUIBI. DHEPrusi MOKOSA. DJIEMEHTHl PENSITUBUCTCKON
JUHAMHUK.
Pa3nen 6. KBanToBasi pusuka u siiepuasi 10
Tema 6.1. Coaep:xanue yueOHOTo MaTepHaJia 4 JInuHoCTHBIE,
KBanrtoBasn KBanroBas rumnotes3a [Inanka. Buemnuii ¢orosnexrpuueckuii 3¢pdext. DOoTOHBI. 2 MeETaIpeIMETHBIEC U
ONTHKA Buyrpennnii ¢porosddexr. Tunsr porosnementos. [laBnenue cBera. Ilonsarue o IIPEAMETHBIE
KOPIYCKYJIIPHO-BOJIHOBOW MPUPOJIE CBETA. KOMIIETEHIIH B
IIpakTuyeckoe 3ansitue Nell Pemenune 3amau "®opmyna OHHIITEHHA A 2 COOTBETCTBUU C
dorordpexra. DoroHb!" ®I'OC cpennero
Tema 6.2. ®usuka | Coaep:kanue y4eOHOro MaTepuajia 2 o0mero
aroma Pa3BuTHe B3rnsaoB Ha cTpoeHHE BeulecTBa. SnepHas monenb atoma. OnbIThl . 2 obpasoBaHus,
Pesepdopna. Mozaens atoma Bogopoza no H. bopy. 'unotesa ne bpoiins. YTBEPXKIACHHOIO
Tema 6.3. ®usuka | Cogep:kanue yueGHOro MaTepuajia 4 [IPUKa30M
aTOMHOI'0 s1Apa EcTtecTBeHHass paiMOaKTUBHOCTb. 3aKOH pPaJMOaKTUBHOTO pacnaaa. CrnocoOsl 2 Munucrepcrsa
HAOJIIOJIEHUSI U PETUCTpPALlMU 3apsDKEHHBIX yacTll. CTpoeHHe aTOMHOTO sjipa. 00pa3oBaHHs U
Jlepext macchl, SHEprusi CBsI3M M YCTONYMBOCTb ATOMHBIX sijep. SlnepHble Hayku PO ot
peakuuu. MckyccTBeHHas painiOaKTUBHOCTb. 17.05.2012 Ne 413
Jenenne Tsxensix spep. llenmnas snepHas peakuus. Ympasisiemas LenHas 2
peakuus. Anepusiii peaktop. I[lomydeHwe paguoOaKTUBHBIX HW30TONOB W HX
npuMeHeHue.  buosnornueckoe — IeHCTBUE — PAJMOAKTUBHBIX  W3JIyYEHUH.
DJIeMEHTapHBIE YaCTHUIIBI.
Paznes 7. ActpoHOMuSA 6
Tema 7.1. Buaumele nBukeHus HeOECHBIX Tell. 3aKOHBI ABMKeHMs MiaHeT. Cucrema 3emiis — 2 JIn4HOCTHBIE,
CouHeuHast Jlyna. @u3nyeckas npupojia IiaHeT U Maibix Tesl COJTHEUHOU CHCTEMBI. METanpeJaMETHBIE U
cHCTEeMA IIpEIMETHBIE
Tema 7.2. Connue. OCHOBHBIE XapaKTEPUCTHKU 3BE3A. BHyrpeHHee crpoenme ConHuma u 2 KOMIIETEHIINH B
CoJHue 1 3B€3abl. | 3BE3] IVIaBHOM MOCIEI0BATEILHOCTH. DBOJIIONUS 3BE3I. COOTBETCTBHH C
Tema 7.3. Mineunpii Ilyte — Hama ramaktuka. [amaktukd. CTpOeHHE W DBOJIOLMS 2 ®I'OC cpennero
Crtpoenne Bcenennon. o0riero

14




Bcenennoii. oOpa3oBaHus,

YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
oOpa3zoBaHHs U
Hayku PO ot
17.05.2012 Ne 413

KoncyabTanuu 6

IIpome:xyTouHasi aTTecTaNus - IK3aMeH 12

HToro no aucuuniuge 135
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  VUYEBHOM
JTUCHUATIIMHBI

3.1 TpeGoBanuss K MHHMMAJBLHOMY MAaTEePHAJIbLHO-TEXHHYECKOMY
o0ecrne4yeHNI0 y4eOHOM JTMCUMIINHBL:

Peanuzarus mporpaMMbl TUCIHHUIUIMHBL TpeOyeT Hamu4us y4yeOHOro xabuHeTra
bU3HUKY TSl IPOBEICHUS 3aHATUH JEKIIMOHHOTO TUIA, MPAKTUUYECKUX 3aHATUH, B TOM
YHUCJi€ TPYIINOBBIX, WHJIWBUAYAIbHBIX, HUCBMEHHBIX, VYCTHBIX KOHCYJbTAIIHH,
TEKYIIETO KOHTPOJISL U IPOMEKYTOYHOM aTTeCcTalluu.

O6opynoBaHue:

- pabouee MecTo mpernoaaBaTes;

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

- IOCKa yYeHHYECKasl.

TexHuueckue cpeacTra 00yUeHus:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.

VYyeOHo-HarIAIHbIE TOCOOMS:  TUTaKaThl, Y4YeOHO-HAIVISIAHBIE IMOCOOUS,
o0ecreynBamIIMe TEMAaTHUYECKHe WJUIIOCTpalMu 1o padodeil  mporpamme
JUCUUIUIMHBI, B TOM YHCIIE, BUACO-ayAM0 MaTepUabl, KOMIIBIOTEPHBIE IIPE3CHTALIUH.

KomnpioTep umMeeT 10cTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMaM, BBIXO/] B
ro0anpHyl0  ceTb  VIHTepHET, OCHAllleH  JUIEH3UOHHBIM  IPOrPaMMHBIM
00ecreYeHHUEM.

3.2. YyeOHO-MeTOAMYecKOe W HHPOpMAIMOHHOEe  olecneveHue
peanu3anuu y4e0HOM JUCUUIINHBI

OcHoBHBbIE yUeOHbIE H3IaHUSA

1. Hmutpuea B.®. ®usuka g npodeccuii U crneuuaIbHOCTEH
TEXHUYECKOTO MpouiIsi: y4eOHUK JJIsl CTYA. YUpexXaAeHul cpel. npod. oopazoBanus /
B.®. /Imutpuesa. - 8-e u3z., crep. - M.: U3marensckuii ieHTp «Akamemus», 2020. —
496 c. B mep. ISBN 978-5-4468-9245-7

2. Hmutpuea B.®. ®usuka g mnpodeccuit U crenuaIbHOCTEH
TexHu4yeckoro mnpodwuis: JlabopaTtopHbiii mpakTHUKym: ydeObHoe mocobue/ B.D.
JImutpuea, A.B. Kopkyes, O.B. Myptazuna: (5-¢ u3na.) (B 3ieKTpoHHOM opmare)
2019. https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanammnukos, H. [1. ®usuka B 2 4. YacTh 1: yueOHUK U MPAKTUKYM JIs
CpeJHero poeCCHOHAIIEHOTO obpa3zoBaHus / H. Il. KanamHukos,
C. E. MypaBbeB. — 2-e¢ u3a., ucnp. u jgon. — MockBa: M3garensctBo IOpaiiT,

2020. — 254 c. — (IIpodeccuonanbHoe oopazoBanue). — ISBN 978-5-534-09159-5.
— Texcr: anexkrponnsiii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

4. Kanamnukos, H. II. ®@u3nka B 2 4. YacTp 2: yueOHUK U MPAKTUKYM IS
CpeaHero po¢eCCUOHATILHOTO oOpazoBaHus / H. I1. Kanamn#ukos,
C. E. MypaBbeB. — 2-e¢ u3a., ucnp. u jpon. — MockBa: M3garensctBo IOpaiiT,

16


https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/

2020. — 244 c. — (IlpodeccuonansHoe oopazoanue). — ISBN 978-5-534-09161-8.
— Texcer: anekrponnsiit // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

S. Jlorsunenko O.B. ®usuka: ywuebnuk /O.B. JlorBunenko.- Mocksa:
KHOPYC, 2019.- 342c¢.- (Cpennee npodeccuoHanpHoe obpazoBanne). ISBN 978-5-
406-06464-1

JlonoiHUTE IbHbIE YYeOHbIe U3IaHus

6. BacunbeB, A. A. dusuka: ydeOHOe TOcOOME [IJII CpEeTHEro
npodeccuoHanbHoro oobpasoanus / A. A. Bacunwes, B. E. ®enopos, JI. [I. Xpamog.
— 2-e u3n., ucnp. u gon. — Mocksa: MUznarensctBo IOpaiit, 2020. — 211 ¢. —
(ITpodeccuonansuoe obOpaszoBanue). — ISBN 978-5-534-05702-. 2020 HOpaiit-
https://urait.ru/book/

1. Mycun, FO. P. ®usuka: koneOaHus, ONTHUKA, KBaHTOBas (u3MKa:
y4yeOHoe mocobue Jyisi cpeaHero npodeccuoHanbHoro oopazosanus / 0. P. Mycun.
— 2-¢ mw3a., ucnp. u jon. — Mocka: MzgatensctBo IOpaiit, 2020. — 329 ¢. —
(ITpodbeccnonansHoe obOpazoBanme). — ISBN 978-5-534-03540-7. — Tekcr:
anektpoHHbii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

8. Mycun, FO. P. ®usuka: mMexaHHWKa CIUIOLIHBIX CpEll, MOJICKYJsipHas
¢u3nKa U TEpMOJMHAMUKA: y4eOHOe mocodue Mg CpelHero mpodecCHOHaTbHOTO
obOpazoBanus / 0. P. Mycun. — 2-e uzn., uctp. u non. — Mocksa: M3naTenscTBo
FOpaiit, 2020. — 163 c. — (Ilpodeccuonansrnoe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanextponsnsii // OBC HOpait [caiit]. — URL:
https://urait.ru/bcode/

HNuTepHer-pecypcesl

Q. www.fcior.edu.ru (DenepanbHbIT HEHTP uH(POPMAITMOHHO-
00pa3oBaTeIbHBIX PECYPCOB)

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

11. www.booksgid.com (DnekTpoHHas 6uOaIMoTEKA)

12. www.globalteka.ru (I'mo6anpHast OMOIMOTEKA DIIEKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (ExgmHoe OKHO jgocryma K 00pa3oBaTelbHBIM

ecypcam

14. www.st-books.ru (JIyumas yyeGHast iureparypa)

15. www.scool.edu.ru (Poccuiickuii 00pa3oBaTesIbHbII TOPTa)

16. www.ru/book (Dnexrponnas 6ubiauoTednas cucreMa)

17. www.alleng.ru/edu/phys.htm (O6pa3oBarensuble pecypcel MuTEepHETa -
dusuka)

18.  www.school-collection.edu.ru  (Egubas  kosuiexkimus  1M@pOBBIX
00pa30BaTEIbHBIX PECYPCOB)

19.24 https//fiz.1september.ru (YuebHo-meToanueckas razera «Pusukay)

20. www.n-t.ru/nl/fz (Ho6enesckue taypearsl mo (hU3UKE)

21. www.nuclphys.sinp.msu.ru (Snepuas ¢usuka B UaTepHere)

22. www.college.ru/fizika (ITogroroska k EI'D)

23. www.kvant.mccme.ru OKypaan «KBauty)
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24. www.yos.ru/natural-sciences/html (OKypuan «I1yte B HAayKy»)

MeTtoauyeckue ykazaHus AJs 00y4arolHUXCs 110 OCBOEHUIO THCIIUIITHHBI

25. Meroauueckue yKazaHUS Il OOYYAlOIIMXCS 1O  BBIMOJIHEHHIO
MPAKTUYECKHUX padoT.

26. Meroauueckue yKazaHUS ISl OOYYAlOIIMXCS TIO  BBIMOJIHEHHIO
J1a00paTOPHBIX padoT
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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 TOPJOCTU U YBAXKEHHSI K HUCTOPUU U JOCTUIKECHUSAM
OTEYECTBCHHOH (pu3mueckoi HayKH; (PU3MUECKU IPaMOTHOE MOBEICHHUE B
poeCCUOHAIBPHON JIEATETLHOCTH U OBITY MPU 0OpaIeHUuH ¢ MpuodopaMu
U yCTPOMCTBAMU;

- TOTOBHOCTb K HPOAOJDKEHHIO OOpa30BaHMs M IOBBIIICHUS
KBaJMpHUKAIMA B M30paHHON MpOo(pecCHOHANBHON JEATENILHOCTH |
00BEKTUBHOE OCO3HAHUE POJIM (PU3UUYECKUX KOMIIETEHLIUH B 3TOM;

- YMEHHUE HCIOJb30BATh JOCTHKCHHUS COBPEMEHHOW (hM3NYECKOM
HayKl M (U3MYECKUX TEXHOJOIMH JJIs TOBBILIEHUS COOCTBEHHOIO
WHTEJUIEKTYaJJbHOTO  pPa3BUTUSI B  BBIOpaHHOH MpodecCHOHATBEHON
NesTeNbHOCTH;

- YMEHHE CaMOCTOSITENILHO JOOBIBATh HOBBIE IS ce0s1 (pr3MIecKue
3HaHUS, UCHOJb3Ys AJIS 3TOTO JOCTYIHbIE UCTOYHUKH HH(POPMALIUY;

- YMEHME BBICTpAaUBaTh KOHCTPYKTHBHBIE B3aUMOOTHOILEHUS B
KOMaH/Ie 110 PelICHUI0 O0IuX 3a1a4;

- YMEHHUE YIPAaBIATH CBOEH ITO3HABATEIIBHOW JESITEIBHOCTHIO,
IIPOBOJIUTh CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O HHTEIIEKTYaJbHOTO
pa3BUTHS;

MemanpeomenHuole:

- HCIOJIb30BAaHME  PA3IMUHBIX  BUJOB  I103HABaTEIbHOMU
NeSITeNbHOCTH Ul pelleHuss GU3NYeCKUX 3a/1a4, IPUMEHEHHE OCHOBHBIX
METOJI0B MO3HAHUS (HAOIIOAEHMs, ONTMCAHUs], U3MEPEHHUS, SKCIIEPUMEHTA)
JUISL U3YYEHMSI Pa3JIMYHBIX CTOPOH OKPYXAIOUIEH NEeNCTBUTEIILHOCTH;

- HCIOJIb30BAHWE OCHOBHBIX HWHTEJUIEKTYalbHBIX OINEPALIUNA:
MOCTAHOBKM 3aJaud, (OpMyIupOBaHMs THMIIOTE3bl, aHAIMW3a U CHUHTE3a,
CpaBHEHHUs, O000OIIEHHs, CHUCTEMaTH3allud, BBISBICHUS MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€H, OMCKa aHAJIOrOB, (POPMYIMPOBAHUS BBIBOJIOB IS
U3Y4YEHUs] Pa3IMYHBIX CTOPOH (DU3MUECKUX OOBEKTOB, SBIECHUH W
MPOIIECCOB, C KOTOPHIMM BO3HUKACT HEOOXOAWMOCTh CTaJKUBAThCS B
npodeccuonanbHoOM chepe;

- YMEHHE TEHEepHpOBaTh
HE0OXOIMMBIE I UX pean3alluy;

- YMEHHUE HUCIOJb30BaTh PA3JIMYHBIE MUCTOUYHUKU JUISl TOTYyYEHUS
¢dbuzmveckoit mHGOpPMAIINH, OIIEHUBATH €€ IOCTOBEPHOCTD;

- yYMEHHME aHAJIU3MPOBaTh M TPEACTaBIATh HH(POPMAIMIO B
pa3IMYHbIX BUJAX;

- yMEHHE NYOJMYHO TNPEACTaBIATH PE3YyIbTaThl COOCTBEHHOTO
UCCIIEIOBaHMs, BECTH AMCKYCCHUHU, IOCTYMIHO WU TapMOHUYHO coOdYeTas
cojiepkaHue 1 (HopMbI IpeCTaBIIEMON HHPOPMALIUY;

npeomemmboie:

1) chopMupoBaHHOCTH MPEACTABICHUI O PO U MecTe (PU3UKH U
aCTPOHOMHH B COBPEMEHHOM  HAy4YHOM  KapTMHE 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
aTTecTaluu -
BBITIOJTHEHHE
KOMIUIEKCHOTO 3a/1aHus
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TEXHUKHM M COBPEMEHHBIX TEXHOJOTMH, O BKJIAAE€ POCCUHUCKUX H
3apyOeXHBIX  Y4YEHBIX-(M3UKOB B pa3BUTHE HAyKd; MOHMMAaHUE
(bu3HUYECKO# CYNTHOCTH HAOIIOJACMBIX SBICHHN MUKPOMHpPA, MAaKpPOMHUPA
M Meramupa; NOHMMAaHUE€ POJIUM ACTPOHOMUU B  IPAKTHYECKOU
JESTEIbHOCTH YEJIOBEKA U JAJIbHEHUIIEM HayYHO-TEXHUYECKOM pa3BUTHH,
ponu ¢uzuku B (QOPMHPOBAHUM Kpyrozopa U (PyHKIHOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JIJIsl pELIEHMsI IPAaKTUYECKUX 3a]1a4;

2) cdhopMUPOBAHHOCTH YMEHHMH pacmo3HaBaTh (U3HUECKUE
ABNCHHS (IIPOIECChl) U OOBSICHATh MX HAa OCHOBE M3YYECHHBIX 3aKOHOB:
PaBHOMEpPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE  JIBU)KEHHE,
cBOOOZHOE TaJEHHUE TeJl, [JBWKEHUE IO OKPYXHOCTH, HHEpPLHI,
B3aMMOJICIICTBUE Tell, KojeOaTelnbHOe IBUKEHHE, PE30HAHC, BOJIHOBOE
nBkeHue; mud¢ysus, OpOyHOBCKOE JBUKEHHUE, CTPOSHUE JKUAKOCTEH U
TBEPABIX TeJl, U3MEHEHUEe o0beMa Tell MPH HAarpeBaHUM (OXJIAXKIECHUU),
TEINIOBOE  pPAaBHOBECHE,  MWCIAPEHHME, KOHJEHCAlWs,  IUIABICHUE,
KpUCTAJUIM3aLUsl, KUIIEHUWE, BIAXHOCTh BO3[yXa, CBiI3b CpeIHEH
KMHETHYECKOW SHEPTHH TEIJIOBOTO IBIIKEHHUS MOJEKYJI C aOCONOTHON
TEMIIEpaTypol, NOBBIIICHHE JABJICHUS Tra3a IMpPU €ro HArpeBaHUU B
3aKpBITOM COCYyZE, CBSI3b MEXKJIYy IlapaMeTpamMu COCTOSHHMs Ta3a B
M30IIpoIIeccax; JIEKTpU3aLus Tej, B3aUMOJICHCTBHUE 3aps0B, HATPEBAHUE
IIPOBOJHHMKA C TOKOM, B3aUMOJIEWCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKUWS, JOEHCTBUE MArHUTHOIO IIOJS HA HPOBOJHUK C TOKOM H
JOBUOKYLIMICS — 3apsid, DJEKTPOMAarHUTHbIE KOJeOaHHWs U BOJIHBI,
MPSIMOJIMHENTHOE PpAaclpOCTPAHEHUE CBETA, OTPaXEHHUE, MPEIOMIICHHE,
uHTephepeHys, Audpakuus U MOJMSpHU3alus CBETa, AMCIEPCUS CBETA;
dotosnexkTpuyeckuit  dPQeKT, CBETOBOE [aBICHHE, BO3HUKHOBEHHE
JIMHEWYATOro CIEKTPa aTOMa BOJOPOJA, €CTECTBEHHAs! U MCKYCCTBEHHAs
PaaMOaKTUBHOCTS;

3) BnajeHHE OCHOBOIOJIATAIOIIMMU (PU3NYECKUMH TOHATUSMU U
BEIMYMHAMH, XapaKTEPU3YIOLUIUMH (PU3HUECKUE MPOLECCHI(CBSI3aHHBIMU C
MEXaHUYECKUM JIBUKEHHEM, B3aUMOJICHCTBUEM TeEJI, MEXaHUYECKUMU
KoJIeOaHUAMHU U BOJIHAMM; aTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM BEILECTBA,
TEIUIOBBIMU  MIPOLIECCAMU; JJEKTPUYECKUM W MArHUTHBIM TOJSIMH,
JIEKTPUUECKUM TOKOM, 3JIEKTPOMArHUTHBIMU KOJEOAHUSMHM M BOJHAMU;
ONTUYECKUMHU SIBICHUSMHU; KBAHTOBBIMU SIBJIEHUSIMH, CTPOEHUEM aToMa U
aTOMHOTO $pa, PaJMOaKTUBHOCTHIO); BJaJIEHUE OCHOBOIOJATaloIIUMU
aCTPOHOMUYECKUMHU TOHATHUAMM, IO3BOJISIIOIIMMHM  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 tsarorenus, I, II u Il 3akonsl HeroTOHA, 3aKOH cOXpaHEeHUS
MEXaHUUYECKON DSHEPIMH, 3aKOH COXPAHEHMsI HMIIYJIbCa, IPUHLHUI
CYNEPHO3UINH CHJI, MPUHIUI PABHOMPABHOCTU HWHEPIHAIBHBIX CHCTEM
OTCYETA; MOJIEKYJISIPHO-KHHETUYECKYI0 TEOpPHUIO CTPOEHHUS BEILECTBA,
ra3oBble 3aKOHBI, MEPBBIM 3aKOH TEPMOJMHAMHKHU; 3aKOH COXpPaHEHHS
ANEKTPUYECKOr0 3apsija, 3akoH KynoHa, 3akoH Oma Juisl ydacTka IIEeTH,
3akoH OMma i1 TTOJTHOM 3JIEKTpUYEeCcKOor 1enu, 3akoH J[xoynsa - Jlenua,
3aKOH JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH COXPAHEHUS YHEPIHH, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUSI CBETA, 3aKOH OTPAXKEHUs CBETA,
3aKOH TIPEJIOMJIEHMSI CBETa; 3aKOH COXPAaHEHUs DHEPruH, 3aKOH
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COXpaHEHHMs HMITYJbCa, 3aKOH COXPAaHEHHUsS »HIEKTPUYECKOro 3apsja,
3aKOH COXpPaHEHUS MacCOBOrO uucia, MocTynatel bopa, 3akoH
pPalMOAKTUBHOTO paclaja); YBEPEHHOE HCIIOJIb30BaHUE 3aKOHOB H
3aKOHOMEPHOCTEN IpU aHaIn3e (PU3NMUECKUX SBJICHUN U ITPOLECCOB;

5) yMeHHEe YYMTHIBaTh TpPAaHUIBl NPUMEHEHUS H3YYCHHBIX
¢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 HW3BECTHbIE METOJbl OLIEHKM IOrPEHIHOCTed H3MEepeHuil,
MPOBOJIUTh HCCIEJOBAaHHE 3aBUCHMOCTEH (PH3MUECKUX BEIMYHMH C
UCIOJb30BAHUEM  HPSAMBIX  HM3MEPEHHMH, OOBACHATH  IOJY4YEHHbIE
pe3yabTaThl, WCHONB3ysd (PU3MUYECKHE TEOpUH, 3aKOHBI W MOHATHUS, H
JenaTb BBIBOABI; COOJIOAATh IpaBwia 0€30MacHOro Tpyda HpHU
MIPOBE/ICHUH MCCIIEJOBAHUH B paMKaxX ydeOHOT0 SKCIIEpUMEHTa U y4eOHO-
UCCIIEIOBATENIbCKOW  AEATENbHOCTH C  HCIHOJb30BaHHEM LHU(POBBIX
WU3MEPHUTENBHBIX  YCTPOHCTB HM  JIaOOpaToOpHOTO  00OpYIOBAHUS;
C(OPMHUPOBAHHOCTh MPEJCTABICHUH O METO/aX IOJIy4YeHHs] HAay4HBIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chOpMUPOBAHHOCTh YMEHHMSI PEIIaTh PACUETHBIE 33/1a4H C SIBHO
3aJJaHHON (U3NYECKON MOJENbI0, HCHOIb3ysd (QHU3UYECKHUE 3aKOHBI U
IIPUHLUIIBI; HA OCHOBE aHaJIM3a YCIIOBHS 3a/laud BBIOWPATh (PU3NYECKYIO
MOJIENIb, BBIIEIATH (PU3MUECKUE BEIWYMHBI U (HOPMYJIBI, HEOOXOAMMEIE
JUIi €€ pelleHUs, NPOBOJUTH pacuyeTbl M OLEHUBAaTh PEAJTbHOCTh
MOJTyYEHHOTO 3HAYeHHS (U3NYECKOH BEIMUYUHBI; peIlaTh KaueCTBEHHBIC
3aJaud, BBICTpauBas  JIOTUYECKH  HENPOTUBOPEUMBYIO  IETMOYKY
pacCyXIE€HHII C ONMOpOM Ha HW3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnyeckue sBICHUS;

8) chopMUPOBAHHOCTh YMEHHUS MPUMEHSTH TMOJYYCHHBIC 3HAHUS
111 OOBSICHEHUS YCIIOBHM MpOoTeKaHUs (PU3NYECKUX SIBICHUH B IPUPOJIE U
UL TIPUHATHS TPAKTUYECKUX PEHICHHH B TOBCEIHEBHON KU3HH IS
oOecrnieueHns 6€30MacCHOCTH MPHU 0OpaIieHnH ¢ OBITOBBIMHU NMPUOOpamMu U
TEXHUYECKMMHU YCTPOHCTBAMM, COXPAaHEHHs 370pOBbS U COOJIIOJICHHS
HOPMDKOJIOTHYECKOTO TOBEJCHHUS B OKPYKAIOIIEH cpene; MOHUMaHHE
HE0O0XOAUMOCTH NMPUMEHEHMs JOCTMKEHUH (DU3UKU U TEXHOJIOTUH s
paMOHATBFHOTO PUPOIOTIOIH30BAHUS;

9) copMuUpOBaHHOCTH COOCTBEHHOW MO3UIMH MO OTHOIIEHUIO K
¢buznueckoil nHbopMaum, NoJydaeMon U3 pa3HbIX UICTOYHUKOB, YMEHUIN
UCMOJIb30BaTh IU(PPOBBIE TEXHOJIOTMU Ui MOUCKA, CTPYKTYPUPOBAHMS,
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, IIAHUPOBaTh paboTy TPYIIIEI,
palMoHaIbHO paclpeeNsaTh IeSTeNbHOCTh B HECTAHJAPTHBIX CUTYAlUsX,
aJIeKBaTHO OIICHWBATH BKJIAJl KaXKIOTO M3 YIACTHUKOB TPYIIIHI B PEIICHNE
paccMaTpuBaeMoil IpoOIeMsl;
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11) oBnagenue (CHOpMHUPOBAHHOCTH MPEJCTABICHUN) MpaBUIAMHU
3anucHu Gu3ndeckux GopMyI1 penbedHO-TOUCIHON CUCTEMbl 0003HAUYCHUIA
JI.Bbpaiins (mu1st cnensix ¥ c1aboBUISIIMX 00YJAIONTUXCS).

4.2. ®oH/ OLIEHOYHBIX CPEACTB ISl IPOBeAeHH s POMEKYTOUHOM
aTTecTaluu 00y4aouUXcs M0 ANCIHUIJINHE

Iloka3aTeu u KPpUTEPHUHU OLICHUBAHUA KOMHeTeHHI/Iﬁ
ITokazaTenu u KPpUTCPHUHN OLICHUBAHUA KOMHGTCHHHﬁ, OIMMCAaHUEC IIKAaJI
OLCHHUBAHHA COACPIKATCA B IIPUITOKCHUHN 1.

KoHTpoJsbHBIC M TECTOBbIC 3aJaHUA
KonTponpHbIe 3a1aHKs cOAEPKATCS B IPUIIOKEHUN 1.

MeTtoauyeckue MaTepHuaJbl
Metoauyeckue MaTepuaibl, ONPEAEISIONINE MPOUEAYPbl OLIEHUBAHUS 3HAHUM,
YMEHUH, XapaKTepu3yomux GOpMUPOBaHUE KOMIIETCHIINM, COEPIKATCS B
NPUJIOKEHHH 1.
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IIpuaoxenne 1
KoHTpo/1bHO-01IeHOYHBIE CpeACTBa
JJIS1 IPOBe/ICHUsI MPOMEKYTOYHOM aTTecTAlMHU 10 JMCIHUIIIHHE
0/1.06 PU3UKA (YTJIYBJIEHHBIN YPOBEHD)

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

1.2. Cucrema oueHMBaHMS Pe3y/JIbTATOB BbINOJHEHHUS 3aJaHUI

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

JIOCTOBEPHOCTH OLIEHKH — OLICHMBAETCSl YpOBEHb C(HOPMHUPOBAHHOCTH 3HAHUH, YMEHMH,
MPAKTUYECKOTO OINbITa, OOMUX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOJEeMOHCTPUPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBIMIOJIHEHUS 3a/1aHus;

aJICKBaTHOCTH OLICHKU — OLICHKA BBIIIOJIHEHUS 3aaHUM JOJKHA IIPOBOAUTHCS B OTHOLLEHUU
TeX KOMIIETEHINH, KOTOpble HEOOXOAUMBI JUI 3PPEKTUBHOIO BBIIIOJHEHUS 3aaHUS;

HAJIe)KHOCTU OLIEHKM — CHUCTEMa OLICHMBAHMs BBIIOJHEHHS 3a/JaHuil JoJKHa 00Janarh
BBICOKOM CTENEHbIO YCTOWYMBOCTH NPU HEOAHOKPATHBIX OLIEHKAaX YPOBHS C(HOPMHPOBAHHOCTHU
3HAaHUH, YMEHMIA, TPAKTHYECKOTO OMbITa, OOMUX ¥ NPOPECCHOHATBHBIX KOMIIETECHIINN
oOyuaromuxcs;

KOMIIUIEKCHOCTH OLIEHKHM — CHCTE€Ma OLICHWBAHMS BBIIIOJHEHMS 3aJaHUM JOJDKHA IO3BOJIAThH
MHTETPAaTUBHO OLIEHUBATh 001IMEe U NMPO(hecCHOHAIbHBIE KOMIIETEHIIMN 00YyYaroIuXcs;

OOBEKTUBHOCTH OLICHKHM — OILICHKA BBIIIOJIHEHUS KOHKYPCHBIX 3a/laHui JI0JKHA OBITh
HE3aBUCUMOM OT OcCOOeHHOCTEeH MpOo(ecCUOHATIBbHOW OpHUEHTALMHM WIM  TNpearnoYTeHUH
IIPENOAABATENIEH, OCYIIECTBISIOINX KOHTPOJIb WM aTTECTALMIO.

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

METOJ pacyeTa NepBUYHbIX OaJIOB;

METO/]I pacyeTa CBOAHbBIX 0aJlIOB;

Hcnonb3yetcs Ty OanbHas IIKaja Ul OLIEHUBAaHUS pe3yIbTaTOB O0YUEHUS:

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. KOHTPOJILHO-01l€eHOYHbIE CPeICTBA
1.3.1 3apanue:

3ananue:
1.CoGecenoBanue no Borpocam (2 Bonpoca).
2. Pemuts 3amauy.

IIpumepHbIe BONPOCHI codece10BAHNS

1 MexaHndeckoe IBMKEHHUE: OMPEACIICHUE, TPACKTOPHS, IPOUIECHHBIA MyTh, TEPEMEIIICHUE,
CBSI3b MIEPEMELIEHHUS C KOOPIUHATAMH TEJIA.

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

3 I'paduk paBHOMEpPHOTO BIXKEHUS. PaccMOTpeTh Ha mpumMepe:

4 PaBHOYCKOPEHHOE JBHKEHHUE: ONIPENEIICHNE, YCKOPEHHE, CKOPOCTh, IEPEMEIIEHNUE.

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

6 CBoOoaHOE MaieHne Tel. Y cKopeHue cBoOOHOTO najeHns. KnneMarnueckne ypaBHEHHS
pu CBOOOTHOM TIa/ICHHH.

7 JIBUMKEHUE MO YTIJIOM K TOPU3OHTY.

8 PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.

9 Unepuus. [lepriil 3akoH HeproToHA.

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

11 Tperwnii 3akoH HproTOHA 1 €10 0COOCHHOCTH.

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

13 3akon BcemupHOro TaroteHus. Cusa TKeCTH.

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

16 Cuna Tpenus. JIBrmxeHue noj AeMCTBUEM CUJIbI TPEHUS.

17. Ummiynbe Tena. 3aK0H COXpaHEHUS! UMITYJIbCca

18 Mexanudeckas paboTa U MOIITHOCTb.

19 Kunetnueckasi sHEpTHUs.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPIHH.

22 CBoboaHble U BBIHYXJIEHHbIE MeXaHudyeckue konebanus. [lapameTpsl koiebaTeNnbHOTO
neuxkenus. [lepro konebaHuii MaTeMaTHYECKOTO U IPYKMHHOTO MasTHHUKA.

23 MexaHuuecKre BOJHBI: OIpPEACIICHUE, YCIOBUS BO3HHUKHOBEHMsS, BUIBI BOJIH, JIJIMHA
BOJIHBI.

24 3ByKOBBIC BOJHBI: OMNpEAECHHE, HCTOYHHUK 3BYKOBBIX BOJIH, CKOPOCTh 3ByKa B
Pa3IMYHBIX CpellaX, XapaKTePUCTHKU. YIbTPa3BYK U €ro IPUMEHEHHE

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. Uneanwubiil ra3. OcHoBHoe ypaBHeHne MKT. CBs3b AaBieHHs HI€aJbHOTO rasa ¢
KMHETHYECKOM SHEPTUEH MOCTYNaTeIbHOTO IBIKEHHS MOJIeKyl. CBs3b JaBJICHUS UJI€aTbHOTO raza
C TUIOTHOCTBIO ra3a.

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

29. YpaBHeHHEe COCTOSIHUS UACAIbHOTO ra3a (ypaBHeHHue MenpaeneeBa-Knaneiipona).

30 M3oTtepmudeckuii mpoiiecc: onpeseneHue, 3akoH boitns-MapuoTTa, rpaduku mpoiecca.

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

32 M3oxo0pHBIii nporiecc: onpesaenenue, 3akoH lapms, rpaguku mporecca.

33 [NapooOpa3oBanue: ucrapeHue, KUMeHune. Y qenbpHasi TerioTa napoopa3oBaHus.

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

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

36 Kpucramnmuueckue Tena u amopdusie Tena. [InaBnenue. Y nenpHast TeMaoTa MIaBIeHUS.

37 BuyTpeHHsIs dHeprus. BHYTpeHHss HEeprus 0JHOATOMHOTO UealbHOro ra3za. Croco0Obl
W3MEHEHUs BHYTPEHHEHN YHEPruu.

38 Pabora B TepMOIMHAMUKE.

39 IlepBblii 3akOH TepMOAMHAMHUKHU. [IpuMeHeHuMe mnepBOro 3akOHAa TEPMOJAMHAMUKH K
M30IPOLIECCaM.

40 Dnexktpuueckoe nosie. CBONCTBA 3JIEKTPUUECKUX MOJIEH U UX CUIJIOBBIE XapaKTEPUCTUKHU.
3akoH Kynona

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

423nexTpoeMKocTh. KoHIeHCaTOpBl. DHEPrus 3apsKeHHOTO KOHACHCATOopa.

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

45 IlocnenoBaTesbHOE U MApaJUIENbHOE COEIMHEHUE INPOBOJHUKOB, OCOOCHHOCTHU 3THUX
COETUHEHUN

46 D]J1C. 3akon Oma 11 MOJTHOM LIEeTTH

47 Pabora u MomHOCTh ToKa. TeroBoe AeiicTBue Toka. 3akoH Jxoymns-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 TPHOOPHI

50 MaruuTHO€ 1oJIe: OIpeJielIeHUe, HallpaBlieHUe, IPaBUIIO IPABOM PyKH, XapaKTepUCTUKU
noJyigs (MarHUTHasE WHAYKLUS, MarHUTHBIM IOTOK, HAIpPsDKEHHOCTb, MAarHUTHash INPOHULAEMOCTb
cpezbl). DHeprusi MArHUTHOTO MOJIsS

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SIBnenue 3nekrpoMarHuTHOM uHaykuuu. [Ipasuio Jlenua.

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

54 SIBnenune camounaykuuu. ManykruBHocTh. D{C caMOMHIYKIIMU

55 CBoOoHbBIE U BBIHY)KJICHHbIC 3IE€KTpPOMAarHuTHele Kojebanus. KonebarenbHbI KOHTYD.
[lepros cBOOOIHBIX AIEKTPUUECKUX KOIeOaHUI

56 IlepemenHslii ToK. Llenu nepeMeHHOro TOKa ¢ aKTUBHBIM CONPOTUBJIEHUEM, C KaTyIIKON
U KOHJIEHCATOPOM. JIeMCTBYIOIIME 3HAYEHUS CUJIbI TOKA W HANIPSKECHUS

57 Tpancdopmaropsl. Koaddurment tpanchopmanuu. [Ipumenenns rpanchopmaTopos.

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

59 N3obpetenne paguo A.C. Ilonmossim. [IpuHIMT pagrocBsizu

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

61 Ilpenomnenue ceera. 3aKOH MPETOMIIEHUS CBETA

62 IlonHoe oTpakxeHHe cBeTa

63 JIunzbl. Dopmyna TOHKOM JTUH3bI

64 Jlucniepcus cBera

65 Unrepdepenuus BoiaH. Untepdepenus crera

66 ludpakuus ceera

67 NudpakpacHoe u ynpTpaduoiaeToBoe n3iiydeHue. 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 Bonopoaa 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 peakinu

78 3akoH paguoOaKTHBHOro pacnaga. [lodydeHue paauoOakTHUBHBIX H30TONOB M HX
IIpUMEHeHHe. bruonornyeckoe AecTBUE PAIMOAKTUBHBIX N3JIY4EHHUI

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

80 DnekTpuueckuil Tok B razax. HecamocrosrensHbiil pazpsan. CaMOCTOSTENBHBIA pa3psia U
€ro BUbI

81 DneKkTpudecKkuil TOK B BAKyyMe
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82 Iloctrynmarel OliHmTeiHa. IlpocTpaHCTBO M BpeMsl  CHELUMAIBHON  TEOpUU
OTHOCUTEIILHOCTH
83 CBs13b Macchl M HEPTUU CBOOOIHOM YacTUIBI. DHEPTUs MOKOs

IIpumepHBbIe NpaKTHYECKHE 32JAHUS

Ilepeyensb 3agau:

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

2. Benmocuneauct, qBurasicb paBHOMEpPHO, mpoesxaer 20 m 3a 2¢. Onpenenure, Kakod MyTh
OH IPOEJET MPU JIBUKEHUM C TOU ke 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 TP 3TOM paccTosiuue 125m?

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

6. JIBa Ms4ya OpOIIEHBI BEPTHKAIBHO BBEPX CO CKOpocThio 36 kM/4 U 18 xm/4. Ha kakoii
BBICOTE KHHETHUYECKas YHEPTHS Ka)XJI0ro Msda CTaHET PAaBHOM €ro MOoTeHIMaIbHO!?

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, KOJU4ecTBO BemiecTBa kotoporo 800 moms, Ha 500 K
eMy cooOupu konudectBo TemnoTel 9,4 MJx. Omnpenenuts paboTy raza U HU3MEHEHHUE €ro
BHYTPEHHEHN HEPruu

8. Ha ckoipkOo M3MEHWJIACh BHYTPEHHSS DHEPrus rasa, €ciid eMy COOOIIMIN KOJIUYECTBO
teriotel 20 x/Ix 1 coBepmmin padboty Han razoMm 30 x/Dkx? ecnu eMy COOOIIMIM KOJIWYECTBO
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 k/Ix, ¥ mpu 3ToM ra3 cosepini padory 65 k/Ix u 0,5 MJIx?

10. Ha kakoM paccTOSIHUM HaXOAATCS ApYT OT Jipyra TodeuHsle 3apsaasl 2 HKin u 5 uKu, 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 U TTOHUMaHue (PU3NYeCcKoi 1
CYIITHOCTH PacCMaTPUBAEMBIX SIBJICHHUI U 3aKOHOB;
- JIaeT TOYHOE OIpeje/ieHHe W HCTOJIKOBAHWE OCHOBHBIX TIOHSTHH,
3aKOHOB, TEOPHH, (PU3NUECKUX BETHUMH U UX €IUHUIl U3MEPEHHUS;
- BepHO 0(OpMIISIeT COMYTCTBYIOIIME OTBETY 3amucu (GopMyll, rpadukw,
PUCYHKH, CXEMBI;
- TIPA OTBETE JIEMOHCTPHPYET CAMOCTOSATEIBHOCTD CYKJICHUH, TPHBOIUT
BEpHBIC apTyMEHTHI, JIeNIaeT MPaBUIbHBIC BEIBOIBI,
- TOCIIEIOBATENBHO, YETKO, CBSI3HO, JIOTHYHO M 0€30IIMO0YHO M3jaraet
yueOHBI MaTepuall, MPaBWIBHO U OOCTOATENHHO OTBEYAaeT Ha
COITYTCTBYIOIIIME BOIPOCHI
2 - JEMOHCTPHpPYET 3HaHWEe W TOHMMaHHe (U3UUYECKOH CYIIHOCTH 0,7
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paccMaTpUBAEMBIX SIBJICHUW M 3aKOHOB, UCIBITHIBACT HECYIECTBEHHBIC
3aTPyIHEHUs B BBIBICHWUU B3aUMOCBSI3M (U3WYECKHUX SIBICHUH,
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 HE3HAYUTEIBHBIMH OIMMOKAMHU BBITIOJIHSCT 3aIKCH
dbopmyi, rpadKU, PUCYHKH, CXEMBI,

- TIpU OTBETE JEMOHCTPHPYET CaMOCTOSTEIBHOCTD CYXKIICHHUH, BBIBOIBI
BEpHBIC, HO HEJIOCTATOYHO apTyMEHTUPOBAHEI;

- B OINpPENEICHHOW JIOTMYECKOH TIOCIIEOBATEIILHOCTH  YYCOHBIN
MaTepHaj U3Jaraet, Ipyu OTBETE Ha BOIPOC JIOIMYCKAECT HECYIIECTBEHHBIE
ommOKu U (WIK) HE OoJjiee ABYX HEJAOUYETOB, KOTOPBIC CTYACHT MOJXKET
UCTIPAaBUTh CaMOCTOSITENIFHO TpU TPeOOBAaHWM TPETOAABATEIS; JaeT
NPaBUJIBHBIC OTBETHI HA COMYTCTBYIOIHE BOMPOCHI

- packphIBaeT OCHOBHOE COJIep)KaHHE Y4YeOHOro Marepuana, HO 0,5

00HapyXUBAIOTCSl CYIIECTBEHHBIE MPOOEbl B MOHUMAHUK B3aUMOCBSI3U

(u3NYECKUX SIBICHUN U 3aKOHOMEPHOCTEN;

- JIONyCKaeT OMIMOKH B ONpEICNIEHUH M HCTOIKOBAHUU OCHOBHBIX

MOHSITHI, 3aKOHOB, TEOpHid, (U3MUSCKUX BEIMYUH M WX CIUHUIL

U3MEpPEHHs, KOTOpble MOXKET HCHPAaBUTh CaMOCTOSITENIbHO WU TpU

HEOOJIBIION MTOMOIIH MTPETo1aBaTeNs;

- C CYILIECTBEHHBIMH OIIMOKAMU BBIMIOJIHAET 3alKCh (HOpMYII, TpaHKOB,

PUCYHKOB, CXeM, KOTOpBIE CTYACHT IIOCJe 3aMeyaHHsi YCTpaHsSeT

CaMOCTOSITENILHO;

- CaMOCTOSITENTLHO (POPMYIIMPYET OTBET HA BOMPOC, MPUBOAUT YACTHUHO

BEpHBIE apTyMEHTHI, OT/IEIbHBIC BBHIBOJABI HENb3s CUUTATh BEPHBIMU U

000CHOBAHHBIMU;

- HapylleHa JIOTUYecKas MOCIEJ0BaTEIbHOCTh HM3JI0KEHUS Y4eOHOro

MaTepuaia, Ipu OTBETE€ Ha BONPOC JIOMYIIEHa oJHa rpybas ommulOka u

(unu) Oosee IBYX HEJOYETOB; CTYACHT HCHBITHIBACT 3HAYUTEIbHBIE

3aTpy/AHEHUs, OTBeYasi Ha COMYTCTBYIOIINE BOMPOCH

- CTyIEHT He MOXeT OOBICHUTh  (PU3MYECKOH  CYIIHOCTH 0

paccMaTpuBaeMBbIX SIBICHMH W 3aKOHOB, BBIIBUTH B3aUMOCBSI3H

(bu3nUecKuX sIBICHUH U 3aKOHOMEPHOCTEH;

- HE 3HAeT WIH JTaeT HEBEPHOE OIpEeJIeIEHUE M UCTOJIKOBAHNE OCHOBHBIX

MOHSITHUM, 3aKOHOB, TEOpHH, (U3MUECKUX BEIMYMH U WX EIUHHUIL

U3MEpEHUS;

- HE BEpHO BBINOJIHACT 3aMUCh (OpMYIL, TPaQHUKOB, PUCYHKOB, CXEM

UTOrO 1

Kputepun oieHKH K NPaAaKTHYECKOMY 3aJaHUIO Baauel 3a
KpuTepuu
OIIeHKH
Odopmiienue yciaoBus 3a1aHUA MakcuMaabHbIT
0aja — 0,4 6ayia

- BepHO 0(hOPMJIICHO YCIIOBHE 3a/1auH, TIPEJICTABIICHBI BCE 0,4
(du3nUeCcCKre BETUUUHBI
- ycJIoBHeE 3a7aHus 0()OPMIICHO C HE3HAYNTEITLHBIMHU 0,2

HCTOYHOCTAMU, NPCACTABJICHBI HC BCC (I)I/I3I/ILICCKI/IG BCIIMYHHBI
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- yciioBue 3a7aHus 0hOpMIICHO HEBEPHO 0
Hcnoab3oBanue pusnyecKoi CHMBOJINKH MakcuMaabHbII
o0as1 —0,5 6anaa
- BEpHO 0003HAYECHBI CUMBOJIBI B YCIIOBHH 3aJ1a4H U B OpMyIIax, 0,5
WCIOJIb3YEMBIX B PEHICHUH 3a/1a4U
- BepHO 0003HAaYEHbI CUMBOJIBI B YCIIOBHHU 3a/1a4H, JOIyIIeHa | 0,4
HETOYHOCTH B (DOPMYIIax, HCIOJIh3yEeMbIX B PEIICHUU 337291
- IonyiieHa | HETOYHOCTh TPH 0003HAYEHUH CUMBOJIOB B 0,3
YCIIOBUU 33724, | HETOYHOCTh B (DOpPMYJIax, HCIIOJIb3yEeMbIX B
pElIeHNH 3a]1auu
- IOMYIIEHO 2 1 60s1ee HETOYHOCTH MPU 0003HaYEHUH CUMBOJIOB 0
B YCIIOBUHU 3a7a4u, 2 1 Oojiee HeTouHOCTel B (hopMyIiax,
HCIOJIb3YEMBIX B PEHICHUH 331a4U
Colur01eHre aIrOPpUTMA pellieHust MaxkcumajbHbIi
oaJs1 —
0,3 6ay1a
- pellIeHre 3a]]a41 OCYIIECTBIISETCS 0 AIrOPUTMY: IIEPEBOT 0,3
SIMHUI] U3MEPEHUS PUBNICCKUX BEITUIHH B MeXTyHAPOTHYIO
cucremy enunun (CH); 3anuch He0OXOAUMBIX (PU3HUECKUX
dbopmyT; MaTeMaTHYECKHid pacder 1o puzndeckor Gpopmyie
- aJITOPUTM PEIICHUs 3a]]a4l OTCYTCTBYET 0
IMepeBon ennuul u3mMepenust Gu3M4ecKMX BeJIUYUH B MakcuMajabHBIA
Me:xkaynapoanyio cucremy equnun (CH) o0aJua —0,3 6a1a
- BEPHO TEepEeBEICHBI PACUYETHI IEPEBO/IA BCEX EAUHUI] 0,3
n3MepeHus: GU3NYECKUX BETUYUH B MexXAyHApOIHYIO CUCTEMY
equaun (CH)
- nomyiieHa 1 ommOka Mpu MpoOBEACHUN pacyeTa nepeBoia 0,2
SIMHUI] U3MEPEHUS PU3NICCKUX BETUIHH B Mex TyHApOTHYIO
cucremy enunui (CH)
- IOTYIIEHBI 2 OMMOKY MIPU MPOBEICHUH pacyeTa rmepeBoja 0,1
€IMHUI] U3MEPEHUS PUBNICCKUX BETUINH B MeXTyHApOTHYIO
cucremy enunui (CH)
- HEBEPHO MPOBEJICHBI PaCUEThI IIEPEBO/IAa BCEX STUHUIL 0
n3MepeHus: GU3NYECKUX BETUYUH B MeXIyHAPOAHYIO CUCTEMY
equaut (CH)
Hcnouab3oBanue pusnyecKux (popmy. A pelieHus 31244 MaxkcumanbHbII
oayt —
0,5 6as1a
- BEPHO U TIOCJIEIOBATEIBHO 3aMMCaHbl Bce (DOPMYJIBI B 0,5
COOTBETCTBUH C CHUMBOJIUKOW, HEOOXOMMBIE /IJIS1 yCTAHOBJICHUS
COOTHOIIIECHUS CYIIECTBYIOMIETO MEXKTY (PH3NICCKIMHU
BEJTMYMHAMU
- MPaBUJIBHO COCTAaBJICHBI YPAaBHEHUS, CBA3BIBAIOIITIE
(u3nUecCKre BETMUUHBI
- BEPHO, HO HETIOCIIEA0BATEIHFHO 3aTUCaHbl (JOPMYITHI B 0,4
COOTBETCTBUH C CHUMBOJIMKOM, HEOOXOUMOM I YCTAHOBIICHUS
COOTHOIIIEHUS CYIIECTBYIOMIETO MEXKTY (PH3NICCKIMHU
BEJTMYMHAMU
- MPaBWJIBHO COCTABJICHBI YPABHEHUS, CBA3BIBAIOIITNE
(du3nUeCcCKre BETUUUHBI
- (hopMyIIBI 3aMMCaHBI TOCIIE0BATEIHLHO, HEBEPHO 3amucana | 0,3
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(dhopmysa B COOTBETCTBUU C CUMBOJIMKOM, HCOOXOIUMOM ISt
YCTAaHOBJICHHUS COOTHOIICHHSI CYIIECTBYIOIIETO MEXKITY
(U3HYECKUMU BETHYNHAMU

- IOITYIIIEHA OJIHA OIIUOKA MPU COCTABJICHUH YPaBHCHHH,
CBSI3BIBAIONIUX (PH3UYECKIE BETUIMHBI

- popMyITBI 3aMKMICaHbl HETIOCIIEI0BATEILHO, HEBEPHO 3anucana |
(¢hopmysia B COOTBETCTBUHU C CUMBOJIMKOM, HCOOXOIUMOM ISt
YCTAQHOBJICHUSI COOTHOIIEHHUS CYIIECTBYIOIIETO MEXKIY
(bI/I3I/I‘IeCKI/IMI/I BCIIMYNHaAMU

- IONyIIIeHa O/IHA OITMOKA ITPU COCTABIICHUH YPaBHEHUH,
CBs3bIBAIOIIINX CI)I/ISI/I‘-IGCKI/IG BCIIMYHNHBI

0,2

- Bce (hOopMyIIbI 3allMCaHbl HEBEPHO
- IOIYIIEHBI OMIMOKA MPU COCTABIICHUU BCEX YPaBHEHHUH,
CBSI3bIBAIOIIUX (PU3UUECKHE BETUUHHbI

MaremMaTH YecKHue pacyeThbl o pu3ndeckum opmyaam,
KOTOpPbIe XapaKTepPU3yI0T paccMaTpruBaeMoe siBJIEHHE ¢
KOJINYECTBEHHOW CTOPOHBI

MakcuMaJbLHBII
oaJsia — 0,5 6a10B

- BEPHO MPOU3BE/IEHBI BCE MaTEMAaTUYECKHE PACUETHI 110 BCEM 0,5
¢uznyeckuM popmMyIaM B COOTBETCTBUH C €AMHUIIAMH
u3Mmepenuit pusndeckux BennuuH (CH);
- BCE pe3yJIbTaThl MATEMaTHYECKIX PACYE€TOB COJIEPIKAT
u(poBOE 3HAYEHUE U COOTBETCTBYIOLIEE EMY 0003HaUEHUE
enuHuUIB n3Mepenus pusnuecknx BenmmunH (CH)
- BEPHO MPOU3BE/ICHBI MATEMAaTHUECKUE pacueThl 110 BCEM 0,4
¢usnyeckuM popmMyIaM B COOTBETCTBUH C €AMHUIIAMH
u3mepenuit pusndeckux Bennuux (CN),
- B OJTHOM PE3yJIbTaTe MaTEMAaTUIECKOTO pacueTa CONEPKUTCS
TOJIBKO €ro IIU(PPOBOE 3HAUCHHUE
- HEBEPHO MPOU3BEJICH MaTeMaTHUeCKui pacueT 1o 1 0,3
¢usnueckoil popmyse, HO B COOTBETCTBUU C €AMHHUIIAMU
n3mepenuit pusndeckux BennuuH (CH);
- B OJJTHOM pe3yJIbTaTe MaTEeMaTHYECKOTO PacyeTa COAEPKHUTCS
TOJIBKO €ro IIU(PPOBOE 3HAUCHHUE
- HEBEPHO MPOU3BEAECH MaTeMaTHUeCKuil pacueT 1o 1 0,2
¢dusnueckoil popmyie 0e3 ykazaHHs eJMHUIL U3MEPEHUI
¢usnueckux BennuuH (CH);
- BCE PE3yJIbTaThl MATEMaTHUECKUX PACUETOB CO/AEPKAT TOJIBKO
11 (pOoBbIE 3HAYCHUS
- HEBEPHO MPOU3BEJICHBI BCE MaTEMAaTHUECKUE pacueThl 0
OTtBeT mocJie pemeHus 3a1a4u MakcumasibHbIH
oaJ —
0,2 6as;10B
- 3a]1a4a B KOHIIE PEIIEHUS COAEPIKUT BEPHBIA OTBET 0,2
- 3a]1a9a HE COJICPXKHT B KOHIIE PEUICHUs] BEPHOTO OTBETA 0
YcTHoe 00bsiCHEeHHe pelIeHUus 3a1a4M MakcuMasibHbIH
0aJwI —
0,3 6aJ10B
- 00BsICHEHHE peIIeHUs 3a/1aHus TTOCIIeA0BaTEeNbHO, CBSI3HO, 0,3

JIOTUYHO, BBIBOJ apryMmCHTHPOBAH U O6OCHOBaH; IMpaBHUJIbHO U
00CTOSITENILHO Ja€TCsl OTBET (OTBETHI) HA COMYTCTBYIOIINE
BOIIPOC (BOIPOCHI)
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- HE3HAUUTEJIBHO HApYIIEHA I0CIIE10BaTEIbHOCTD, JIOTUKA 0,2
OOBSCHEHUS PEIICHNS 3a/IaHHS, BBIBOJIBI APT'yMEHTHPOBAHbI U
00OCHOBAHbBI; CTYJICHT UCIBITHIBACT HE3HAYUTEIIHHbIC
3aTpyJHEHUs], OTBEYasi Ha COIYTCTBYIOIIHE BOIIPOCHI

- 3HAUYUTENNBHO HAPYILEHA IIOCIEA0BATENbHOCTD, JIOTHKA 0
OOBSICHEHUS pellIeHus 3alaHus (CTYACHT HE MOKET OOBbSCHUTb,
KakuM 00pa30M MPHILENT K PEIICHHUIO 3a/IaHHsI ), BBIBOJIBI HE
MOTYT CUUTAThCs apIryMEHTHUPOBAHHBIMU U 0OOCHOBAaHHBIMU;
CTYJICHT UCIBITBIBACT 3HAYUTEIIbHBIC 3aTPYAHECHM, OTBEYas Ha
COIYTCTBYIOILKE BOIIPOCHI

1.4. MarepuajibHO-TeXHHYeCKOe olecredyeHue Jisi MPOBeAeHHs] TPOMEKYTOYHOM
arTecTalnu
Brinmonnenue 3a1aHuii poOMEXYTOYHOM aTTeCTallud MPOBOAUTCA B yueOHOM KaOuHeTe
«Dusukay, madboparopuu HU3UKH.

1.5 VYuyeOHo-MeToauyeckoe u HUHPOPMANMOHHOe o0ecrneyeHUe JJs1 TPOBeIEeHUsA
NMPOMEKYTOYHOM aTTeCTAUM

OcHoBHBbIE yUeOHbIC U31aHUA

1. HmutpueBa B.®D. dusuka nns npodeccuil M CHENUAIBHOCTEM TEXHUYECKOTO
npoduns: yueOHUK AJs CTY[. YUpexaeHui cpen. npod. oopazosanus / B.®. JImutpuesa. - 8- usf.,
ctep. - M.: U3narensckuii eHTp «Akagemus», 2020. — 496 c. B ep. ISBN 978-5-4468-9245-7

2. JmutpueBa B.®. ®usuka i npodeccuid M CIENHAIBHOCTEH TEXHHYECKOTO
npodwis: JlabopatopHbli mpakTuKyM: yuebHoe nocobue/ B.®. /Imutpuena, A.B. Kopxyes, O.B.
Myprazuna : (5-e wu3n.) (B oanmektpoHHoMm  dopmare)  2019.  https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamraukos, H. I[1. ®usuka B 2 4. Yactp | : yueOHUK U MPAKTHUKYM JJIsI CPEIHETrO
npodeccnonamsHoro obpazosanus / H. I1. Kamamaukos, C. E. MypaBeeB. — 2-¢ u31., HCIpP. H
non. — Mocksa: M3narensctBo FOpaiit, 2020. — 254 ¢. — (IIpodeccnonanbHoe 0Opa3oBaHue). —
ISBN 978-5-534-09159-5. — Tekcrt: anexrponnsiii // 9BC HOpaiit [caiiT]. — URL: https://urait.ru/

4. Kanaumraukos, H. 1. ®u3uka B 2 4. Yactp 2 : yyeOHUK U MPAKTHUKYM JJISI CPEIHETr0
npodeccuonanmsHoro obpazosanus / H. I1. Kamamaukos, C. E. MypaBbeB. — 2-¢ u31., HCIpP. H
non. — Mocksa: M3narensctBo HOpaiit, 2020. — 244 c¢. — (IIpodeccnonanbHoe 00pa3oBaHue). —
ISBN 978-5-534-09161-8. — Tekcrt: anexrponnsiii // 9BC HOpaiit [caiiT]. — URL: https://urait.ru/

5. Jlorsunenko O.B. ®usuka: yue6nuk /O.B. Jlorsunenko.- Mocksa: KHOPYC, 2019.-
342c.- (Cpennee npodeccuonanbHoe oopazosanue). ISBN 978-5-406-06464-1

JlonoJiHUTe/IbHBbIE YYeOHbIe U31aHUs

6. BacunweB, A. A. ®usnka: yuyebHOe mocoOue s CpeaHero npodecCHOHATBLHOTO
obpazoBanus / A. A. BacuiweB, B. E. ®@enopos, JI. [I. XpamoB. — 2-¢ u31., UCIIP. U JOI. —
Mocksa: U3narensctBo IOpaiit, 2020. — 211 ¢. — (Ilpodeccuonansuoe odpasosanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, F0. P. ®usuka: xonebaHus, ONTHKA, KBAaHTOBas (u3HKa: yueOHOE mocooue
UL cpeHero npodeccuonaabHoro odpasosanus / 0. P. Mycun. — 2-e¢ u3n., Wcmp. U JIo0. —
Mocksa: U3narensctBo IOpaiit, 2020. — 329 c¢. — (Ilpodeccuonansuoe odpasosanue). — ISBN
978-5-534-03540-7. — Texkcr: anekrponnsiid // OBC FOpaiir [caiit]. — URL: https://urait.ru/

8. Mycun, 0. P. ®usuka: MexaHHMKa CIUIOIIHBIX Cpeja, MOJEKyJspHas (u3nuka u
TepMOJAMHAMUKA: ydeOHOe TocoOue miisi cpeaHero mpodeccuoHaabHOro obOpazoanus / HO. P.
Mycun. — 2-e u3n., ucnp. u gon. — Mocksa: UznarenscrBo FOpaiit, 2020. — 163 c. —
(ITpoeccronansrnoe obpazoBanme). — ISBN 978-5-534-03000-6. — Texkct: anextponHbIi // DBC
HOpaiit [caiiT]. — URL: https://urait.ru/bcode/
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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/

HNHuTepHeT-pecypcesl

9. www.fcior.edu.ru (deaepabHbIN IEHTP HHHOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB)
10. www.dic.academic.ru (Axagemuk. CioBapy ¥ SHIIUKIOIETUH )

11. www.booksgid.com (DnexkTpoHHas OMOINOTEKA)

12. www.globalteka.ru (I'mo6anpHas 6MOIMOTEKA IEKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (EarHo€e OKHO 10cTyIa K 00pa3oBaTeabHBIM PECYpcam)

14. www.st-books.ru (JIyumas yueGHas qureparypa)

15. www.scool.edu.ru (Poccuiickuii 06pa3oBaTeIbHbII TOPTA)

16. www.ru/book (DaexTpoHHas 6uOIMOTEYHAS CHCTEMA)

17. www.alleng.ru/edu/phys.htm (O6paszosarensabie pecypesl MHTEpHETA - PU3NKa)

18. www.school-collection.edu.ru (Equnas koutekius iudpoBLIX 00pa30BaTEIbHBIX PECYPCOB)

19.24 https//fiz.1september.ru (YuebHo-MeToanyeckas razera «dDusukan)

20. www.n-t.ru/nl/fz (HoGenesckue naypeatsl o Gu3uke)

21. www.nuclphys.sinp.msu.ru (SInepuas dusuka B MuTEpHETE)

22. www.college.ru/fizika (IToaroroska k EI'9)

23. www.kvant.mccme.ru (OKypuan «KBant»)

24. www.yos.ru/natural-sciences/html OKypuan «IlyTe B HAyKy»)

Metoan4yeckue yKka3aHus 1Jis1 00y4ar0MXCH 110 OCBOCHUIO 1M CHHUILTHHbI

25. MeToauueckue yKa3zaHus JUIsi 00yJaroMIMXCs 10 BBIIOTHEHUIO IPAKTUIECKUX padoT.
26. Meroanueckue yka3zaHus 1Jig 00ydaroluXcs 0 BHIMOIHEHHUIO Ta00PaTOPHBIX padoT.
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