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1. MACHOPT PABOYEM MPOT'PAMMBI qupHOﬁ ANCHUIIJIMHBI
0.06 PU3UKA (YI'JTYBJEHHbBIU YPOBEHD)

1.1. O6sa1acTb npuMeHeHus1 padoveid MPOrpaMmbl

PaGouass mporpamma y4eOHOW IUCHUIUIAHBI SIBJISETCS YacThIO TIPOTPAMMBI
MOATOTOBKH crieluaanucToB cpennero 3BeHa (naigee — [IIICC3) B coorBeTcTBHM ¢ PI'OC
CIIO no cnenuansHocTr 22.02.06 CBapoyHOE MPOU3BOICTBO.

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

1.3. llesn u TpeGoOBaHMS K pe3yabTaTaM OCBOECHUsI YUeOHOH JUCIIUNIMHBI:

B pesynbrare ocBoeHUs y4eOHOU MUCHMILUIMHBI O0y4YarONIUNCs 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 OOpaIleHUu ¢ IPUOOpaMH U YyCTPOHCTBAMU;

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

- YMEHHE WCIIOJIb30BaTh JOCTH)KCHHS COBPEMEHHOM (U3MYECKONH HayKu U
(hbU3NYECKUX TEXHOJOTHUM JJIS TTOBBIIICHUS COOCTBEHHOTO MHTEIUICKTYaIbHOTO Pa3BUTHS
B BBIOpAHHOU MTPOQPECCUOHAIBHOMN ACSITENBHOCTH;

- YMEHHUE CaMOCTOSITeNIbHO J0OBIBaTh HOBBIE MJiA ce0si (pU3MYECKUE 3HaAHUS,
WCITONIB3YSI IJIS1 ATOTO TOCTYITHBIC NCTOYHUKU WH(HOPMAITUH;

- YMEHHE BBICTpaMBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHHS B KOMaHJE IIO
pelIeHno o0IIUX 3a/1ay;

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

Memanpeomemmuwle:

- WCIIOJIb30BAaHNE PA3IUYHBIX BHJIOB ITO3HABATEIBLHON JACATEILHOCTH IS PEIICHUS
dbu3nyeckux 3ajgad, IPUMEHCHHE OCHOBHBIX METOJIOB II03HAaHUA (HAOIIOACHUS,
OTIMCaHUs, U3MEPEHHUs, SKCIIEPUMEHTA) JUIS U3YUCHUS Pa3IMUHBIX CTOPOH OKpPY’KaroIe
JICMCTBUTEIILHOCTH,

- WCIIOJIb30BAaHNE OCHOBHBIX WHTEJUICKTYaJbHBIX OTEpAIlfil: MOCTAaHOBKH 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 BO3HHMKAET HEOOXOAMMOCTh CTAJIKUBAaTHCS B
npodeccuoHanbHOM cdepe;

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



- YMEHHE€ HCIOJb30BaTh PAa3JUYHble MCTOYHUKHU I MONy4YeHUs (HU3NUYECKOM
uH(pOpMaIK, OLIEHUBATH €€ IOCTOBEPHOCTD;

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

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

npeomemHuule:

1) chopmMupoBaHHOCTH MPEACTABICHUN O PO 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 (U3MYECKOU 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 YEJIOBEKA ISl PEIICHUS TPAKTHUECKUX 33]1a4;

2) chopMHUPOBAHHOCTh YMEHUHN pacIio3HaBaTh (U3UUECKUE SBICHUS (TIPOIIECCHI) U
OOBSACHAThL MX HAa OCHOBE HM3YYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSMOJIMHEMHOE JIB)KEHUE, CBOOOJHOE TMAaJCHHUE TeN, JBIXKEHUE 10 OKPYKHOCTH,
WHEpLHUs, B3aUMOJICUCTBUE TEJ, KOJeOaTeNbHOE JBUKEHUE, PE30HAHC, BOJIHOBOE
nBikeHue; nudysus, OpOyHOBCKOE NBUKEHUE, CTPOCHHUE KUJKOCTEH W TBEPIBIX TEIl,
M3MEHEHHEe o0beMa Tel TMpU HarpeBaHuu (OXJIXKIECHUM), TEIUIOBOE paBHOBECHE,
WCIIApEeHNE, KOHJEH CAIMs, TUIaBJIeHNUEe, KPUCTAJUIN3AllNs, KUIIEHUE, BIaXKHOCTh BO3/yXa,
CBSI3b CpeJlHEW KMHETUYECKON IHEPTrUuM TEIJIOBOTO JBUXKEHHUS MOJICKYJ ¢ a0COIIOTHOM
TeMIepaTypoi, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXIY IapaMeTpaMH COCTOSIHMSI Ta3a B M3OIPOIECCax; AJIEKTPpHU3alus Tell,
B3aMMO/JICHCTBUE 3apsiiOB, HArpeBaHWE IMPOBOJHUMKA C TOKOM, B3aWMOJICHCTBUE
MAarHUTOB, 3JICKTPOMAarHuTHas UHAYKIUSA, AEHUCTBUE MAarHUTHOTO MOJIA Ha MPOBOJHUK C
TOKOM M JABWXKYIITUNCS 3apsij], 2JIEKTPOMAarHUTHbIE KOJeOaHUsI U BOJHBI, IPSIMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, OTpPaXKEHUE, MpejomiieHue, WHTepdepeHIus, audpakius u
noJisipy3alisl CBeTa, JucCIepcus cBera; (oroanekTpuueckuit dpdext, CcBeToBOE
JaBJICHUE, BO3HUKHOBEHUE JIMHEWUYATOro CIIEKTpa aToMa BOJIOPOJA, €CTECTBEHHAS U
HCKYCCTBEHHAs PAJIMOAKTUBHOCTH;

3) BIajgeHHE OCHOBOMOJIATAKOIIUMU (HU3NYECKUMU TOHSATHUSIMHU WM BEJIMYMHAMU,
XapaKkTepu3yrnuMu (GU3NYECKUe MPOIECChI(CBA3AHHBIMU C MEXaHUYECKUM JIBHKEHUEM,
B3aMMOJICUCTBUEM TE€JI, MEXaHMYECKMUMH KOJeOaHUsSMH U  BOJHAMU;, AaTOMHO-
MOJIEKYJISIPHBIM CTPOCHHEM BEIECTBA, TEIUIOBBIMHM MPOIECCAMH; DJICKTPUYECKUM H
MarHUTHBIM TIOJISIMH, DJIEKTPUYECKUM TOKOM, JJIEKTPOMATHUTHBIMHU KOJICOAHMSIMU U
BOJIHAMH; ONTHYECKUMH SIBJICHUSAMH; KBAHTOBBIMHU SIBICHUSIMH, CTPOCHUEM aTroMa H
aTOMHOTO a1pa, PaIuO0aKTUBHOCTHIO); BJIJICHUE OCHOBOIIOJIAraroIIUMHU
ACTPOHOMMYECKHUMH  TOHSTUSIMH, TO3BOJSIONIMMU  XapaKTepU30BaTh  IPOLIECCHI,
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
Tsrorenus, I, 11 u Il 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOM JHEPIHUH,
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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
AIIEKTPUYECKOTro 3apsia, 3akoH KynoHa, 3akoH Oma a1 ydacTka 1enu, 3akon Oma st
IIOJTHOW JJIEKTPpUYECKOW uenu, 3akoH Jxoynsa - JleHma, 3aKkOH SJIE€KTPOMATHUTHOU
WHIYKIIUW, 3aKOH COXPAaHEHUS OJHEPTUH, 3aKOH TMPSIMOJIMHEHHOTO pPachpOoCTpaHCHUS
CBETA, 3aKOH OTPAKCHHsI CBETA, 3aKOH MPEJIOMJICHUS CBETA; 3aKOH COXPaHEHUS SHEPIHH,
3aKOH COXpPaHEHUs WMITYJbCa, 3aKOH COXPAHCHHs DJIEKTPHUECKOTO 3apsia, 3aKOH
COXpaHEHHUs] MAcCOBOTO YHCIA, TOCTYNAaThl bopa, 3aKOH pagnoaKTHBHOTO pacmaaa);
YBEPEHHOE HCIIOJIh30BAHUE 3aKOHOB WM 3aKOHOMEPHOCTEH NpH aHaimu3e (PU3NIecKux
SBJICHUU U IIPOLIECCOB;

5) yMeHHe yuYUTHIBATh T'PAHULIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJEICH:
MaTepHalibHasi TOYKa, WHEPIHAIbHAs CHCTEeMa OTCYEeTa, WJICANbHBIA Tra3; MOJEIH
CTPOEHHS Ta30B, KUJAKOCTEH U TBEPJbIX TN, TOUCUHBIN dJIEKTPUUECKUM 3apsi,

sllepHasi MOJENIb aToMa, HYKJIOHHAs MOJENIb aTOMHOTO Sjpa IpHU PpEelICHUU
bu3nUecKux 3a1ay;

6) BIaJleHuE OCHOBHBIMM METOJIaMHM HAy4YHOT'O TO3HAHUS, HCIOJIb3yeMbIMU B
(bu3uKe: MPOBOAUTHL MPSAMbIC U KOCBECHHBIC M3MEpPEHUS (PU3MUECKUX BEIMYWH, BHIOMpPAs
ONTHUMAJBHBIA CIOCOO W3MEpPEHUsS W WCIHOJB3ySd W3BECTHBIE METOJBl OIICHKHU
MOTPEIIHOCTE M3MEPEHUH, MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEH (DU3UUYECKUX
BEJIMYMH C WCTIOJIB30BAHUEM TPSIMBIX W3MEPECHHM, OOBSICHATH MOJYICHHBIC PE3YJIBTATHI,
UCITONTB3Yysl (PU3MYECKUE TCOPWHU, 3aKOHBI M TIOHATHS, M JEJaTh BBIBOJBI, COOJIOIATH
mpaBuia 0O€30MacHOrO0 TpyAa MPH TPOBEACHWHM WCCICIOBAHWNA B paMKax ydeOHOTO
DKCIIEPUMEHTa ¥ y4eOHO-HCCIIEIOBATEIhCKON NEATETLHOCTH C HCIOJIb30BAHHEM
UQPOBBIX ~ M3MEPUTENBHBIX  YCTPOWCTB M JabOpaTOpHOTO  OOOpPYAOBAHMS;
c(hOpPMHUPOBAHHOCTH MPEJICTABIICHUNA O METOJAaX MOJYUYCHHs] HAYYHBIX aCTPOHOMHYECKHUX
3HAHUM;

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
BEIMYUHBI W (OPMYJIBI, HEOOXOAUMBIC JII €€ pCeIICHUS, MPOBOAWTH pPACUCTHl M
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 TIPUMCHATH MOJyYCHHBIC 3HAHUS 11 00BSICHCHUS
YCJIOBUM TpOTeKaHus GU3UUECKUX SIBICHUN B MPUPOJIC U VIS MPUHATHUS MPAKTUUECKUX
pelieHnid B MOBCEAHEBHOM KM3HU IS oOecrieueHus] 0€30IacHOCTH IPU OOpAIICHUH C
OBITOBEIMU TIpHOOpPaMH M TEXHUYECKHMMH YCTPOWCTBAMHU, COXPAHEHUS 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 MCTOYHHUKOB, YMEHUH HCIOJIb30BaTh IMH(PPOBHIC
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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 ymeHUsIMH paboOTaTh B TPYNIE C BBINOJIHEHUEM 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 (chOpMUPOBAHHOCTH NPEACTABICHUN) TMpaBUIAMH 3aIllUCH
busnueckux Gopmyn penbedHO-TOUEUHOW cHUcTeMbl o0o3HaueHuil Jl.bpains (ans
CJICTIBIX U CIA0OBHUIALINX O0YJAIOIIUXCS).

1.4 Ko1u4ecTBO 4aCOB HA OCBOEHHE NMPOrpaMMbl YUeOHOH TUCIUIIHHBI:
MakcuManibHOM yueOHOM Harpy3ku oOydarorierocs: 140 gacos, B ToM 4ucIe:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOy4varomierocs 117 yacos;
CaMOCTOSTENIbHOM paboThl 00yyaromuxcs 23 yaca.



2 CTPYKTYPA U COJJEP KAHUE YYEBHOHN JUCIHUIIJIAHBI
2.1 O06bem yueOHOI JUCHUIIMHBI U BHAbI y4e0HOH padoThl

Bup yueOHoii paboTbl O0bem yacoB

MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero no nporpamMme JMCHUILINHbI) 140
Oos13aTesIbHAs ayIUTOPHAsI ydeOHAasi HArpy3Ka (Bcero) 117
B TOM YHCIIE:

JICKIINH, YPOKH 75
IPAKTUYECKHUE 3aHSTHS 32
71a00paTOPHBIE 3aHATHS 10
CamocrosiTeJibHas padoTa 00y4aroIuXxcs: 23

[IpomesxyTounas arrecranus B popme:
I cemectp - apyrue GopMbl KOHTPOJIA (CpeIHHUM Oal1 O TEKYLMM OLIEHKaM yCIIEeBa€MOCTH)
Il cemectp — aK3aMeH




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

Koanl
Conep:xanue yueOHOro MaTepuasia, JJjadopaTtopHbie U NPaKTHYECKHe HOMITCTCHINH,
HaumenoBanue 3aHATHS, CAMOCTOSITe/IbHAs padoTa 00y4alierocsi, Kypcopasi padéora Oo0bem YpoBeHb (bopmupoBanio
pa3aesoB U TeM (mpoekKT) (eciu NIpeyCMOTPEHBI), HHbIe BUbI y4eOHOl padoThl B 4acoB OCBOCHUA KOTOPLIX
COOTBETCTBHMH € Y4eOHBIM IJIAHOM cnocoberayer
3JIeMEHT
NPOrpamMMbl
1 2 3 4 5
IlepBblii cemecTp
BBenenue ®Du3nKa METO/Ibl HAYYHOI'O MO3HAHMUSL. 2 1
IIpodeccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHMUE 32
Pasznen 1. Mexanuka
Tema 1.1. OcHoBbl | Coep:kanne y4eGHOr0 MaTepuasia 6 JInuHOCTHBIE,
KHHEMATHKHU Mexanuyeckoe  JABUKEHUE. XapaKTEpUCTUKH  MEXAaHUYECKOTO  JIBUYKEHUS: 2 1 MeTaIpeAMETHbIE U
IIepEMEILIECHUE, ITYTh, CKOPOCTb. MpeAMETHBIC
PaBHOMepHOE mnpsMoiMHENHHOEe JBUKEHHE. OTHOCHUTEIBHOCTh MEXaHHYECKOIrO KOMIIETEHLINH B
JIBIDKCHMSL. COOTBETCTBHUU C
Yckopenue. PaBHonepeMeHHOE IPSAMOIMHEUHOE IBUKEHUE. ®I'OC cpennero
CBo0Oo1HOE najieHue Te1. PaBHOMEpHOE IBH)KEHUE M0 OKPYKHOCTH. o0miero
IIpakTnyeckoe 3amsaTtue Nel Pemenune 3agad no teme «PaBHOMepHOE H 2 2 o0pa3zoBaHMs,
PaBHOYCKOPEHHOE JIBHIKCHHEY. YTBEPKJIEHHOTO
HpaKaneCKoe 3anaTHe Ne2 Pemenue 3amad mo teMe «PaBHOMepHoe JIBUXKCHUE 2 IIPUKA30M
110 OKPYKHOCTH. MunucrepcTBa
Tema 1.2. OcnoBbl | Coep:kanne y4eGHOr0 MaTepuajia 8 obpasoBaHus 1
JUHAMUKHU OcHoBHasg 3amaya auHamMukd. BisaumoneiictBue ten. Cuna. IlepBblii 3akoH 2 1 Haykn P® ot
Hprorona. Bropoii 3akon Hetotona. Tpernii 3akoH HeroToHa. 17.05.2012 Ne 413
Cunbl B mpupojie. 3aKOH BCEMUPHOTO TsiroreHusa. Cuna TsDKECTM W CUJia 2
BCEMHUPHOTO TATOTCHHSI.
IIpakTuyeckoe 3ansaTue Ne3 Pemenne 3a1au no teme «3akonsl HeroTOHa» 2 2




Pemenne 3ana4 ¢ npogeccCHOHAILHON HATIPABJIEHHOCTbIO
Jladoparopnasi paGora Nel '"M3yuenue o0coOCHHOCTEW CHJIBI TPEHUS
(cxosbxeHus)"

Tema 1.3. 3akonsl | Conep:kanue y4eOHOro MarepuaJia 18
COXpPaHEHHH B Hmnyinbc Tena. 3aKOH COXpPAaHEHUs uMIyJabca. PeakTMBHOE JBUKCHHUE. 2
MeXaHHKe Mexanuueckass pabora cuibl. MomHocTs. OHeprus. Kunernueckass »HEprus. 2
IToreHnnanpHast S9HEprus. 3aKOH COXPAHEHUsI MEXAHUYECKOM YHEPTHH.
IIpakTnyeckoe 3anaTHe Ned Pemenue 3agau 1o teMe «3aKOH COXpaHEHHUS 2
HMITYJIbCa
IIpakTnyeckoe 3ansaThe NeS PemeHue 3agad no teme «3aKOHBI COXPAaHEHMUS 2
SHEPrUN»
CamocrosiTesibHas padoTa o0yuaromuxcs Nel 10
[TonroroBUTH COOOIIEHUS:
1 3nauenue otkpeiTuii ["anunes
2 Ucaak HplOTOH — co3aaTenpb KJIaCCUUECKON (PU3HUKU
3 Posib K.9O. 1{10IKOBCKOTO B pa3BUTHH KOCMOHABTUKHU
4 Cepreit IlaBnoBuu KoponeB — KOHCTPYKTOp M OpraHu3aTop IpPOM3BOICTBA|
PaKeTHO-KOCMUYECKON TEXHUKHU
5 IlposiBieHNE 3aKOHOB COXpaHEHUs B IPUPOJIE, OBITY, TEXHUKE
Paznes 2. MoJsiekyasipHasi (PM3HKA M TEPMOAHHAMHUKA 29
Tema 2.1. OcnoBbl | Coep:kanne y4eGHOr0 MaTepuajia 4 JInuHOCTHBIE,
MOJICKYJISIPHO- OcHOBHbBIE TOJIOXKEHUS MOJIEKYJISpHO-KHUHETHYecKoi Teopuu. Pasmepbl u macca 2 METaNpeIMETHBIE U
KMHETHYeCKOH MOJeKyl W aromoB. bpoyHoBckoe nBmxkenue. uddysus. Crpoenue IpeIMETHbIE
TeOpHH. ra3oo0pa3HbIX, JKUJAKUX M TBepAbIX Ted. CKOPOCTH JABMKEHUS MOJIEKYT M HX KOMIIETEHIINH B
n3Mepenue. Mneansuslii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO- COOTBETCTBHH C
KMHETUYECKOW TEOPUH. Y PaBHEHUE COCTOSHUS MJICAJIbHOTO ra3a. 1'a30BbIe 3aKOHBI. ®I'OC cpennero
IIpakTyeckoe 3anaTHe Ne6 PemieHue 3agad 1o teMe «YpaBHEHHE COCTOSHHUSA 2 001mero
UJeabHOTr0 rasa. ['a3oBble 3aKOHBD» o0pa3zoBaHuUs,
Tema 2.2. OcHoBbl | Copep:xanne y4eOHOro MaTepuaJia 6 YTBEPKIEHHOTO
TePMOJINHAMHUKH BHyTpenHss sHeprus uaeanpHoro raza. Pabora u temiora kak (Gpopmbsl nepenadyu 2 HpHUKa3OM
SHEpruu. YpaBHeHHUE TerioBoro Oananca. AnunabatHsiil npouecc. [lepBoe Havano Munncrepcrsa
TEpMOJIMHAMUKH. BTOpOE Havano TepMoIMHAMUKHU. o0pasoBaHNs 1
Temoele aBurarenu. IlpuHnun neiictBus temood MamuHbl. KIIZ[ Temnosoro 2 Hayku PO or
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neurarens. OxpaHa MpUpPOIbI.

17.05.2012 Ne 413

IpakTnueckoe 3ansatue Ne7 Pemenue 3amau no Tteme «llepBbiii 3akoH 2 2
TepMoAuHamMuKu.  IIpuMeHeHume  mepBoro  3aKkOHa ~ TEPMOJMHAMHMKUA K
M30IPOIECCAM.
Tema 2.3. | Conepxanue y4eOHOI0o MaTepuaJia 4
ArperatHbie Hcnapenue u koHmeHcanus. HachlmeHHbIH Tap U €ro cBoWcTBa. AOCOMIOTHAS U 2 1
COCTOSIHUSA OTHOCHUTEJNIbHAsl BIAXHOCTh BoO3Ayxa. Touka pocbl. Kumnenue. 3aBUCHMOCTH
BeLeCTBa. TEMIEpaTypbl KUIMEHUs OT AaBieHud. [leperpersiii map u ero HCHoOJIb30BaHHE B
da3oBbIe TEXHHUKE.
nepexoabl Pemenue 3aga4 ¢ npogecCHOHATBHOI HANPABJIEHHOCTHIO 2 2,3
JlabopaTopHoe 3ansitue Ne2 «/3MepeHrie OTHOCUTENBHON BIAKHOCTH BO3TyXa»
Coaep:xanue yue0HOro MaTepHaJia 15
XapakTepucCTHKa JKUJIKOTO COCTOSIHUS  BemecTBa. [IOBEpXHOCTHBIA  CIOM 2 1
KUAKOCTU. KanuispHble sSIBICHHUS.
XapakTepucTuKka TBEpAOro COCTOsIHUSA BelecTBa Kpucrammueckue U aMmopHbie
tena. CBOMCTBA TBEPBIX TEJ.
IIpakTuyeckoe 3anaTue Ne§ Perienue 3anau rno reme «BinakHOCTb BO3TyXay. 2 2
CamocrosiTeibHas padora o0y4yarommxcs Ne2 11 3
1 Ctpoenue TBEpAbIX, KHUAKHX U Ta3000pa3HbIX Tell (COCTaBUTH TaOJIHILY)
2 IleperpeTslii map U €ro UCMOJIb30BaHUE B TEXHUKE (COCTABUTh KOHCIEKT)
3 MexaHuuyeckre CBOMCTBA TBEPABIX T€ (COCTAaBUTh KOHCIIEKT)
Paznes 3. DieKTpoaAMHAMHUKA 53
Tema 3.1. Conep:xanue yueOHOTro MaTepHaJia 9 JlnunoctHbIE,
DIIeKTpHYecKoe ONEeKTpUYecKHe 3apsipl. 3aKOH COXpPAHEHMS DSJEKTPUYECKOro 3apsia. 3aKoH 2 1 METaNpPEIMETHBIE U
noJje Kynona.Onextpuueckoe nosne. HanpskeHHOCTh 31ekTpuueckoro noss. [IpuHuun IpeIMEeTHbIE
CYNEPHO3UINH MOJIEH. KOMIIETEHIINH B
PabGorta cunm anektpocratudeckoro mois. [lotenmuan. Pa3HOCTH MOTEHITMATIOB. 2 COOTBETCTBUH C
OKBUIIOTEHLMAIbHBIE MOBEPXHOCTU. CBA3b MEXKIY HANPSIKEHHOCTBIO WU ®I'OC cpennero
Pa3HOCTHIO MOTEHIMAJIOB 3JEKTPUUECKOTo 1mojsl. [IpOBOAHUKU B 3JIEKTPUYECKOM obmero
noJie. J{nanekTpuku B anekTpuueckoMm nose. [lonsgpuzanus AM3IEKTPUKOB. o0pa3zoBaHuUs,
IIpakTuueckoe 3ansiTue Ne9 Pemrenne 3a1a4 1o Teme «IEKTPUIECKOE TOJIE) 2 2 YTBEPKIEHHOTO
IIpakTuyeckoe 3ansiTue Nel( Pemenue 3amad mo reme «IEKTPUUECKOE TTOJIEY 2 HPpAKAa30M
Konnencaropsl. CoeiHeHHE KOHJEHCATOPOB B OaTapero. DHEprust 3apspKeHHOTo 1 1 Munncrepcrsa
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KOHJCHCATOPa. JHEPrus 3JIEKTPUIECKOIO MOJIS.
Jlpyrue ¢opMbl KOHTpOJs (cpeaHuii 0a/ul MO TeKyNIMM OLIEeHKaM
ycrneBaeMoCTH)

Bropoii cemecTp

IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/IEP:KAHUE

Tema 3.2. 3akonsl | Conep:kanue y4eOHOro MarepuaJia 16
NOCTOSTHHOT' O VYcnoBust, HEOOXOIUMBIE Ui BOSHUKHOBEHMSI M IMOJJEPKAHUSA DIEKTPUUECKOTO 4 1
TOKA Toka. Cuijia TOKa M IJIOTHOCTh TOKa. 3akoH OMa Juisi ydacTKa Ienu. 3aBUCUMOCTD
JEKTPUYECKOTO CONPOTUBIICHHs OT MaTepuasia, JJIMHBI U IUIOIIAIU IIOIEPEYHOrO
CEUYEHHs MPOBOJHUKA. 3aBUCUMOCTb  COINPOTHUBIIEHUS  IPOBOJHUKOB  OT
TEMIEPATYPHI.
OJC wucrouynuka. 3akoH Owma g nonHod nenu. CoeluHEHHE HPOBOJAHHUKOB. 4
CoennHeHNE UCTOYHUKOB 3JIEKTPUUECKOM S3HEpruU B 6aTapero.
TernmoBoe neiicTBue snekTpuyeckoro Toka. 3akoH Jxoymns-Jlenma. Pabora u
MOIIIHOCTb 3JIEKTPHUYECKOr0 TOKA.
IpakTuyeckoe 3ansaTHe N2 6 «3aKOHBI IOCTOSSTHHOTO TOKa» 2 2
Pemenne 3apa4 ¢ npo¢ecCHOHATBLHON HATIPABJIEHHOCTbIO 2 2,3
JlabopaTopnoe 3ansitue Ne3 «JI3yueHue 3aKOHOB IIOCJIEIOBATEIBHOIO U
NapauIeJIbHOTO COETMHEHNS TPOBOAHUKOBY
JlabopaTopHnoe 3ansitue Ned4 «IM3mepenne OJIC ¥ BHYTPEHHETO CONPOTUBIICHUS 4 2,3
VCTOYHUKA»
Tema 3.3. Copepxanue yueOHOIro MaTepuaJa 9
DJleKTpuYecKuil ONEeKTpUYECKUH TOK B MeTaulax. OJEKTPUYECKMH TOK B  AJIEKTPOJINTAX. 4 1
TOK B Pa3sIM4YHbIX | Onektponu3. 3akoHbl @apaned. Ilpumenenue oayekTposin3a B TEXHHKE.
cpenax OnexkTpuueckuii TOK B Tra3ax M Bakyyme. Wonuzanus raza. Buasl ra3oBbIX
pa3psnos. llonarue o nnazme. CBoiCTBA U IPUMEHEHHUE MIEKTPOHHBIX ITYYKOB.
ONeKTpuueckuii TOK B  mNoiynpoBoaHMKaX. (CoOcTBeHHass MPOBOJUMOCTD
HOJYIPOBOIHUKOB. [ToIynpoBOTHUKOBBIE TPUOOPHI.
Tema 3.4. Copepxanue y4eOHOIro MaTepuaJa 6
MarnuTHoe nmojie | Bektop uWHAYKIMM MarHutHoro mofs. JleilicTBMe MAarHUTHOrOo TMOJdS Ha 4 1

OPSIMOJIMHENHBIA NPOBOAHUK C TokoM. Cuina Awmmepa. 3akoH Amiepa.
B3aumoneiictBue TOokoB JlelicTBME MAarHUTHOrO MOJISI HA ABVKYIIUHCS 3apsl.
Cuna Jlopenna. OnpeneneHue yIenbHOIO 3apsiia. Y CKOPUTENH 3apsKEHHBIX

oOpaszoBaHus U
Hayku PO ot
17.05.2012 Ne 413
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YACTHII.

IIpakTuyeckoe 3ansaTue Ne7 Pemenue 3ana4 «MarautHoe nosuey

Tema 3.5.
DJIEKTPOMarHuTH
ast MHAYKIUS

Conep:kanue y4eOHOT0 MaTepuaJia

13

OnexrpoMarautHas uHAykuus. [Ipasuno Jlenna. 9/1C nHAYKIMM B IBHKYLIUXCS
IPOBOJHMUKAX. SIBIeHHE cCaMOMHIYKIMHU. VHAYKTUBHOCTb. DHEPrusi MarHUTHOTO
HOJISL.

IpakTnyeckoe 3ansitue Ne Pemnienue 3agau «J1€KTpOMarHuTHasE MHTYKIIUSD)

CamocrosiTesbHast padoTa o0yuarommxcs Ne3

1 IToaroToBUTH COOOIIEHUE HA OJHY U3 MPEATOKEHHBIX TEM:

- «OTKpBITHE U IPUMEHEHHUE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOAUMOCTH
- «(AKyCTHYECKHE CBOMCTBA IOJIYIIPOBOJHUKOBY

- «KpunosnekTpoHuka (MUKpO3JIEKTPOHHUKA U XOJIO)»

- «Annpe Mapu Amrep — OCHOBOITIOJIOKHUK 3JIEKTPOJUHAMUKI

- «Xanc Kpucruan Opcres; — OCHOBOIIOJIOKHHUK JIEKTPOMarHeTu3may

- «Maiixn ®@apajneit — co3garenb yU4eHHUs 00 3JEKTPOMAarHUTHOM TI0JIE,
- «Hukona Tecna: *u3Hb U HEOOBIYAWHbBIE OTKPBITUS

- «Omunuit XpucrtuanoBud JleHi — pycckuit puzux»

2 Bupl caMOCTOSTENBHBIX pa3psiioB (COCTaBUTh TaOJIHILY)

3 Tok B pa3nu4HbIX cpeax (COCTaBUTh TAOJINILY)

Pa3nen 4. Kojie0anus 1 BOJIHBI

15

Tema 4.1.
MexaHnuyecKue
KOJe0aHus

Coaep:xanue yue0HOro MaTepHaJia

Konebarenbnoe  mBmxkenue.  [apmonuueckue — konebanums.  CBOOOIHBIC
MexaHuueckue konebanus. [lpeBpamieHue dSHepruu Tmpu  KolebdaTeIbHOM
JOBHUKCHHU.

Tema 4.2.
Yupyrue BoJIHbI

Coaep:xanue yueOHOIro MaTepHaJia

[Toniepeunblie U MPOI0JIbHBIE BOIHBI. XapaKTEPUCTUKHU BOJHBI. 3BYKOBbIE BOJHBI.
WnTepdepentys BonH. [loHsTHE 0 TU(PPAKIIUU BOJIH.

N

IpakTuyeckoe 3ansaTue Ne 9 Pemenue 3amau «MexaHWUYeCKHe KOJICOAHUS U
BOJIHBD»

Tema 4.3.

Conep:kaHue y4eGHOr0 MaTepuasa

JInyHOCTHBIE,
MeTarpeMETHBIE H
peIMeTHbIe
KOMIIETEHIUN B
COOTBETCTBHHU C
®I'OC cpennero
o01ero
oOpa3oBaHwsl,
YTBEPKJICHHOTO
MPUKA30M
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DJIeKTPOMATrHUTH
ble K0JIe0aHus

CBobOoaHble 31eKTpoMarHuTHbIe Konebanus. Popmyna Tomcona. IlpeBpaienue
SHEPruu B KOJICOATEIIbHOM ~ KOHTYpe. I'eneparop  Hesaryxarommx
JJIEKTPOMArHUTHBIX ~KoJleOaHUH. BBIHYXJEHHBIE 3JIEKTPUUYECKHE KOJIeOaHMUs.
IlepemenHbI1 TOK. EMKOCTHOE M HMHIYKTMBHOE COIPOTUBIICHHS IIEPEMEHHOIO
ToKa. 3akoH OMa JuIsl LIenH epeMeHHOoro Toka. Pabora 1 MOIHOCTE NIEPEMEHHOTO
Toka. ['eneparopsl Toka. Tpanchopmaropel. Ilomyuenue, mnepemaya wu
pacnpeneseHue JIEKTPOIHEPTUN.

Tema 4.4.
DJIeKTPOMATHUTH
ble BOJIHbBI

Coaep:xanue yueOHOT0o MaTepHuaJia

OJEeKTPOMarHUTHOE IOJI€ KaK OCOOBIN BHJI MaTepuH. DJIEKTPOMArHUTHBIE BOJIHBI.
BuoOpatop I'epua. OTKpbITHINM KoJe0aTenbHbIA KOHTYD.

Nzo6perenune paauo A.C. Ilomoemm. Ilonstue o pamuocssizu. IlpumeHenue
AJIEKTPOMATHUTHBIX BOJIH.

CamocrosiTesibHast padora o0yuaromuxcs Ned

[TonroroBuTh COOOIIEHUE:

1 «YnpTpa3ByK (MOIydeHHe, CBOMCTBA, IPUMEHEHHE)»,

2 «Dusuka u My3bIKay,

3 «Jludpakius B HAIICH KU3HNY

4 «IlepeMeHHBII 2JEKTPUUECKUN TOK U €r0 IPUMEHEHUEY,

5 «IIpon3BoacTBO, Nepeaayda U UCIOIb30BAaHUE IIEKTPOIHEPT UMY,
6 «Tpancopmaropsi»,

7 «AnbTepHATUBHAS SHEPTETUKA»

8 «Anexcanap CrenanoBudy [1omoB — pycckuit yueHbIi, H300peTaTesb paiuo,
9 «Pa3BuTHE CPEACTB CBSA3U U PATUO»,

10 «CoBpeMeHHBIE CPEICTBA CBSI3NY,

11 «CoBpemMeHHas CIIyTHUKOBAs CBS3b)»

MunucTepcTBa
o0Opa3oBaHUs U
Hayku PO ot
17.05.2012 Ne 413

Pa3zgea 5 OnTuka

10

Tema 5.1
IIpupona cBera

Coaep:xanue yueOHOro MaTepHaJia

CKOpOCTh paclpOCTPaHEHUsI CBETA. 3aKOHBI OTPAXKEHHUS U MPETIOMIICHHUS CBETA.
ITonnoe otpaxkenue cera. JImu3bl. ['11a3 kak ontuyeckas cucrteMa. OnTudyeckue
npuOOpBHI.

Tema 5.2

Conep:kaHue y4eGHOr0 MaTepuasa

JInyHOCTHBIE,
MeTanpeaMETHbBIE U
MIPEIMETHbBIE
KOMIIETEHINH B
COOTBETCTBUH C
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BosinoBbIe Untepdepennus cBera. KorepentHocTh cBeToBbIX Jyued. WuTepdepenuus B 4 ®I'OC cpennero

CBONCTBA CBeTa ToHKMX TuleHKax. Kombua HeroTona. Vcrons3oBanue nunTephepeHny B HAyKe U o01iero
texHuke. Judpakuusa csera. [udpaxkius Ha 1Iend B HapalIelbHBIX JIydax. oOpa3oBaHuUsl,
Hudpaknuonnas pemrerka. [lonsipusanus monepeyHsix BoyH. [lonspu3sanus cBera. YTBEPKIACHHOTO
JBoiinoe nyuenpenomienue. [lomsipounsl. [ucnepcusi cBera. Bunbl crniekTpos. MPUKa30M
Croektpsl  ucnyckanusi. CHEKTppl  TOTJIOMIEHHA.  YIbTpadUOJIETOBOE | MunucrepcTBa
uH(ppakpacHoe u3nydenus. PentrenoBckue ny4n. VX npupoa u cBOHCTBa. o0pa3oBaHus U
IIpakTnyeckoe 3ansitme Nel0 Pemenue 3amau  «lIpenomienue cBera. 2 Hayku PO ot
JudpakimonHas pemerkay 17.05.2012 Ne 413

Tema 5.3. Coaep:xanue yueOHOTo MaTepHaJia 2

CneunanbHast [loctynarel OiiHmureiiHa. IIpocTpaHCTBO W BpeMsi CHELUAIBHOW TEOPUHU 2

Teopus OTHOCUTENBHOCTH. CBsI3b MAacChl M DHEPTUU CBOOOIHON YACTHUIIBI. DHEPIHS TTOKOS

OTHOCUTEJIbHOCTH

Pa3nen 6. KBanToBasi pusuka 7

Tema 6.1. Coaep:xanue yueOHOro MaTepuaJia 10 JlnunoctHbIe,

KeanToBas KBanToBas runoresa Ilnanka. Buemnuii porosnekrpuueckuii 3gpdext. DOoTOHBHI. 2 METAIIpCAMCTHBIC U

ONTHKA Buyrpennnii ¢porosddexr. Tunsr porosnementos. [laBnenue cBera. Ilonsarue o IIPCIMETHBIC
KOPIYCKYJIIPHO-BOJIHOBOW MPUPOJIE CBETA. KOMIICTCHITMH B
Pemenne 3a1a4 ¢ npodeccCHOHATBLHOI HANIPABJIEHHOCTHIO 2 COOTBETCTBHH C
IMpakTuueckoe 3aHsaTHe Nell Pemenwe 3amau "®dopmyna DHHIITENHHA IS PT'OC cpennero
dortordpdexra. DotoHsr" o0mero

Tema 6.2. ®usuka | Comep:kanue yueGHOro MaTepuajia 2 obpazoBanus,

aToma Pa3Butue B3rs0B Ha CTpoeHUE BeulecTBa. SAaepHas moaenb aroma. OmbITh O. 2 YTBEPAJICHHOTO
Pesepdopna. Monens atoma Bonoposa o H. bopy. I'mnotesa e bpoiinsi. TpHKa3OM

MunucrepcTBa
Tema 6.3. Pusuka | Copep:kanue y4eOHOro Mmarepuajia 4 6
aTOMHOIO siipa EcrtecTBeHHass painOakTUBHOCTb. 3aKOH paJMOaKTUBHOTO pacnaaa. CrocoOsl 4 OHap;;ZBsg)HgTH

HaOJIOICHUS M PETUCTPALMU 3apsDKEHHBIX YacTull. CTpoeHre aTOMHOTO sifpa.
Jedext Maccel, dHEprusi CBA3M M YCTOWYMBOCTH AaTOMHBIX sfep. SaepHbie
peakuuu. MckyccTBeHHas paOaKTUBHOCTD.

Henenune Ttskensix spep. lLlemnas sanepHas peakuus. Ympasisiemas LEMHAsS
peakuus. SnepHeli peaktop. IlomydyeHuwe paaMoOakTHBHBIX H30TOIOB U UX
IIpUMEHEHne.  buoslormueckoe  NEUCTBHE  PAJAMOAKTUBHBIX  HW3JIyYECHHM.
DIEMEHTApHBIE YACTUILIBI.

17.05.2012 Ne 413
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IIpoMeskyTOUHASI aTTECTAIUS: IK3aMeH

HToro mo jucuunjanHe

140
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  VUYEBHOM
JTUCHUATIIMHBI

3.1 TpebéoBaHusi K MHHUMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecre4eHNI0 y4eOHOM TMCHUTIMHBI:

Peanuzamnmsi mporpamMmMbl JUCITUTUIHMHBI TpeOyeT Haau4us y4eOHOTo KaOumHeTa
bU3HUKY TSl IPOBEICHUS 3aHATUH JEKIIMOHHOTO TUIA, MPAKTUUYECKUX 3aHATUH, B TOM
YHUCJi€ TPYIINOBBIX, WHJIWBUAYAIbHBIX, HUCBMEHHBIX, VYCTHBIX KOHCYJbTAIIHH,
TEKYIIETO KOHTPOJISL U IPOMEKYTOYHOM aTTeCcTalluu.

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

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

- IOCKa yYCHHYECKasl.

TexHuyeckue cpeacTBa 00yUeHUs:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.

VYyeOHo-HarIAIHbIe TOCOOMS:  TUIaKaThl, Y4YeOHO-HAIVISIAHBIE IOCOOUS,
obecrieynBaIIMe TEMaTHUUYECKME WUIIOCTpallMM 1o  pabodeidl  mporpamme
JTUCUUIUINHBI, B TOM YUCJIE, BUJEC0-ayIHO MaTEPHAIIbl, KOMIIbIOTEPHbIE ITPE3EHTALUU.

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

OcHoOBHBIE YUeOHbIe U3IaHUS

1. Hmutpuea B.®. ®usuka maia npodeccuii U crneuuaIbHOCTEH
TEXHUYECKOTO MPpoQuiIsi: y4eOHUK JJIsl CTYA. YUpexaeHui cpe. npod. oopazoBanus /
B.®. /Imutpuesa. - 8-e u3z., crep. - M.: U3marenbckuii ieHTp «Akamemus», 2020. —
496 c. B mep. ISBN 978-5-4468-9245-7

2. Hmutpuea B.®. ®usuka g npodeccuii U crenuaIbHOCTEH
TexHu4yeckoro mnpodwuis: JlabopaTtopHbiii mpakTHUKym: ydebHoe mocobue/ B.D.
JImutpueBa, A.B. Kopxkyes, O.B. Myptasuna: (5-¢ u3n.) (B 3yiekTpoHHOM opmare)
2019. https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanammnukos, H. [1. ®usuka B 2 4. YacTh 1: yueOHHUK U MPAKTUKYM IS
CpeJHero poeCCHOHAIIEHOTO obpa3zoBaHus / H. Il. KanamHukos,
C. E. MypaBbeB. — 2-¢ u3n., ucnp. u non. — MockBa: M3zmatensctBo FOpaiiT,

2020. — 254 c. — (IIpodeccuonanbHoe oopazoBanue). — ISBN 978-5-534-09159-5.
— Tekcrt: anekrponnsiii // ObC Opaiir [caiit]. — URL: https://urait.ru/

4, Kanamnukos, H. I1. ®uzuka B 2 4. YacTp 2: yueOHUK U TMPAKTUKYM IS
CpeaHero po¢eCCUOHATTLHOTO oOpazoBaHus / H. I1. Kanamaukos,
C. E. MypaBbeB. — 2-e¢ uza., ucnp. u nomn. — MockBa: MzparensctBo IOpaiir,
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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

JlonoJIHuTe/IbHbIE Y4eOHbIe U31aHNS

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

7. Mycun, 0. P. ®wusmka: koneOaHus, ONTHKA, KBaHTOBas (HU3HKa:
ydyeObHoe mocobue s cpeaHero npodeccruonaibHoro oopazoanus / 0. P. Mycum.
— 2-¢ mw3a., ucnp. u jpon. — Mocka: MzgatensctBo IOpaiit, 2020. — 329 ¢. —
(ITpodbeccnonansaoe obOpazoBanme). — ISBN 978-5-534-03540-7. — Tekcr:
anektponHbi // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

8. Mycun, FO. P. ®usuka: mMexaHHWKa CIUIOLIHBIX CPEIl, MOJICKYJsIpHas
¢u3rKa U TEpMOJMHAMUKA: y4eOHOEe mocodue Mg CpelHero mpodecCHOHaTbHOTO
obpazoBanus / 0. P. Mycun. — 2-e u3n., ucnp. u gon. — Mocksa: M3naTenscTBO
FOpaiit, 2020. — 163 c. — (Ilpodeccuonansrnoe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanextponnsii // OBC HOpait [caiit]. — URL:
https://urait.ru/bcode/

HNuTepHer-pecypcesl

Q. www.fcior.edu.ru (DenepanbHBITA IIEHTP UH(POPMAITMOHHO-
00pa3oBaTeIbHBIX PECYPCOB)

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

11. www.booksgid.com (DnexTponHas 6udIMOTEKA)

12. www.globalteka.ru (I'mo6anbpHast OUOIUOTEKA SACKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (ExuHoe OKHO JjocTyma K 00pa30oBaTeIbHBIM

ecypcam

14. www.st-books.ru (JIydinas yaeOHas iuTeparypa)

15. www.scool.edu.ru (Poccuiickuii 00pa30BaTEIbHBIN TOPTAN)

16. www.ru/book (DaekTpoHHas OMOIMOTEYHAS CUCTEMA)

17. www.alleng.ru/edu/phys.htm (O6pasoBarenbHbie pecypchl MHTEpHETA -
dusnka)

18.  www.school-collection.edu.ru  (Emunast  ko/uiekuus  mudpoBBIX
00pa3oBaTeILHBIX PECYPCORB)

19.24 https//fiz.1september.ru (YueOno-meroanueckas razera «Pusnka)

20. www.n-t.ru/nl/fz (HoGeneBckue aypeaTsl 1o Gu3uke)

21. www.nuclphys.sinp.msu.ru (Slnepuas dbusuka B aTepHeTe)

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

23. www.kvant.mccme.ru OKypaan «KBaHT»)

24. www.yos.ru/natural-sciences/html OKypuan «I1yTh B HayKy»)
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MeTtoauyeckue ykazaHus AJs 00y4arolHUXCs 110 OCBOCHUIO THCIUIITHHBI

25. Meroauueckue yKazaHUS IS OOYYAlOMIMXCS TIO  BBIMOJIHEHHIO
MPAKTUYECKHUX padoT.

26. Meroauueckue yKazaHUS IS OOYYAlONIMXCS IO BBIMOJIHEHHIO
1abopaTopHBIX paboT
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4. KOHTPOJIb M OHLEHKA PE3VYJIbBTATOB OCBOEHUA

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 (pru3muecKkoil HayKu; (GU3NYECKU TPaMOTHOE MOBEICHHE B
poeCCUOHAIBPHON JIEATETLHOCTH U OBITY MPU 0OpaIeHUuH ¢ MpuodopaMu
U yCTPOMCTBAMU;

- TOTOBHOCTb K HPOAOJDKEHHIO OOpa30BaHMs M IOBBIIICHUS
KBaTMpHUKAIMA B H30paHHON MNpPOPECCHOHATBHON NeATENbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIH (PU3MUECKUX KOMIIETCHIIUN B 3TOM;

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

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

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

- YMEHHUE YIPAaBIATh CBOEH ITO3HABATEIIBHOW JAESATEIBHOCTBIO,
IPOBOJIUTh CaMOOLIEHKY YpPOBHSI COOCTBEHHOI'O HHTEIUIEKTYaJlbHOTO
pa3BUTHS;

MemanpeomenHuole:

- HCIOJIb30BAaHME  PA3IMUHBIX  BUJOB  I103HABaTEIbHOMU
NeSITeNbHOCTH Ul pelleHuss GU3NYeCKUX 3a/1a4, IPUMEHEHHE OCHOBHBIX
METOJI0B NTO3HaHUS (HaOII0AEHMSI, ONTUCAHUS], U3MEPEHNUs, SIKCIIEPUMEHTA)
JUISL N3YYEHMSI Pa3JIMYHBIX CTOPOH OKPYXAIOUIEH NEeNCTBUTEILHOCTH;

- HCIOJIb30BAHHWE OCHOBHBIX HHTEJUIEKTYAJIbHBIX OMNEpaluid:
MOCTAHOBKM 3aJaud, (OpMyIupOBaHMs THMIIOTE3bl, aHAIMW3a U CHUHTE3a,
CpaBHEHHUs, O000OIIEHHs, CHUCTEMaTH3allud, BBISBICHUS MPUYUHHO-
CIIEZICTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, (POPMYIUPOBAHUS BBIBOJOB IS
U3Y4YEHUs] Pa3JIMYHBIX CTOPOH (PU3MUYECKHUX OOBEKTOB, SBICHUM U
MPOIIECCOB, C KOTOPHIMM BO3HUKACT HEOOXOAWMOCTh CTaJKUBAThCS B
npodeccuonanbHoOM chepe;

- YMEHHE TEHEepHpOBaTh
HE0OXOIMMBIE I UX pean3aliy;

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

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

- yMEHHE NYOJMYHO TNPEACTaBIATH PE3YyIbTaThl COOCTBEHHOTO
WCCIIEIOBaHMs, BECTH AMCKYCCHUH, JTOCTYMHO M TapMOHUYHO codYeTas
cojiepkanue 1 (OpMbl IpeCTaBIIeMON HH(POpMAINH;

npeomemmboie:

1) chopMupoBaHHOCTH MPEACTABICHUI O PO U MecTe (PU3UKH U
aCTPOHOMHH B COBPEMEHHOM  HAy4YHOM  KapTMHE MHpa, O
crucreMooOpasyroneil ponu (U3MKM B Pa3BUTUM €CTECTBEHHBIX 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)

OneHka BBIMOTHEHUS
CaMOCTOSTEIIbHOMN
paboThI

[Ipomexxyrounas
arrecranus B 1
cemecTpe B popme
npyrue Gopmbl
KOHTPOJIS (CpeIHUIA
0aJu1 1o TeKyUIMM
OLICHKam
yCIIEBAaEMOCTH),

BO 2 cEMECTpe — B
dbopme sK3aMeHa.
Meron nposeeHus
IIPOMEKYTOUHON
aTTeCTaLUH -
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 M JAJIbHEHUIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH,
ponu  ¢uzukun B (QOPMHPOBAHUHM Kpyrozopa u (YHKIUOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl pELIEHMsI IPAaKTUYECKUX 3a]1a4;

2) cdhopMUPOBAHHOCTH YMEHHMH pacmo3HaBaTh (U3HUECKUE
ABICHUS (IIpOIecChl) U OOBSCHATh UX HAa OCHOBE M3YyYCHHBIX 3aKOHOB:
PaBHOMEpPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE  JIBU)KEHHE,
cBOOO/ZHOE TaJEHHUE Tel, [JBUKEHHE [0 OKPYXHOCTH, HHEpLUs,
B3aMMOJICIICTBUE Tell, KojeOaTelnbHOe IBUKEHHE, PE30HAHC, BOJIHOBOE
nBkeHue; mud¢ysus, OpOyHOBCKOE JBUKEHHUE, CTPOSHUE JKUAKOCTEH U
TBEpABIX TeJl, U3MEHEHUEe o0beMa TeNl MPH HArpeBaHUM (OXJIAXKIECHUU),
TEINIOBOE  pPAaBHOBECHE,  HCIIAPEHHE,  KOHJEHCAlus, IUIaBJICHUE,
KpUCTAJUIM3aLUsl, KUIIEHUWE, BIAXHOCTh BO3[yXa, CBiI3b CpeIHEH
KMHETHYECKOW SHEPTHH TEIJIOBOTO IBIIKEHHUS MOJEKYJI C aOCONOTHON
TEMIIEpaTypoi, NOBBILICHHE [aBJICHUS ra3a MpU €ro HarpeBaHUM B
3aKpBITOM COCYZ€, CBSI3b MEXJy IlapaMeTpaMu COCTOSHHs Tas3a B
M30IIpoIIeccax; JIEKTpU3aLus Tej, B3aUMOJICHCTBHUE 3aps0B, HATPEBAHUE
IIPOBOJHHMKA C TOKOM, B3aUMOJIEWCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKUWS, JOEHCTBHE MAarHUTHOIO IIOJii HAa IPOBOJHHUK C TOKOM H
JOBUOKYLIMICS — 3apsid, DJEKTPOMAarHUTHbIE KOJeOaHHWs U BOJIHBI,
MPSIMOJIMHENTHOE PAacClpOCTPAHEHUE CBETA, OTPaXEHHE, IMPETOMIICHUE,
uHTephepeHys, Audpakuus U MOJMSpHU3alus CBETa, AMCIEPCUS CBETA;
dotosnexkTpuyeckuii  3pPexT, cBeTOBOEe aBICHHE, BO3HUKHOBEHHE
JIMHEWYATOro CIEKTPa aTOMa BOJOPOJA, €CTECTBEHHAs! U MCKYCCTBEHHAs
PaaMOaKTUBHOCTS;

3) BnajeHHE OCHOBOIOJIATAIOIIMMU (PU3NYECKUMH TOHATUSMU U
BEIMYMHAMH, XapaKTEPU3YIOLUIUMH (PU3HUECKUE MPOLECCHI(CBSI3aHHBIMU C
MEXaHUYECKUM JIBUKEHHEM, B3aUMOJIECHCTBUEM Tel, MEXaHMYECKHUMHU
KoJIeOaHUAMHU U BOJIHAMM; aTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM BEILECTBA,
TEIUIOBBIMU  IIPOLIECCAMU; JJIEKTPUYECKUM U MArHUTHBIM  TOJISIMH,
JIEKTPUUECKUM TOKOM, 3JIEKTPOMArHUTHBIMU KOJEOAHUSMHM M BOJHAMU;
ONTUYECKUMHU SIBICHUSMHU; KBAHTOBBIMU SIBJIEHUSIMH, CTPOEHUEM aToMa U
aTOMHOTO $7pa, PaJMOaKTUBHOCTHIO); BJaJIEHUE OCHOBOIOJATaloIUMU
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-KNHETUYECKYI0 TEOpPUIO CTPOEHHUS BEILECTBA,
ra3oBble 3aKOHBI, MEPBBIA 3aKOH TEPMOIAMHAMMKH; 3aKOH COXPAaHEHUs
ANEKTPUYECKOr0 3apsija, 3akoH KynoHa, 3akoH Oma Juisl ydacTka IIEeTH,
3akoH OMma i1 TTOJTHOM 3JIEKTpUYEeCcKOor 1enu, 3akoH J[xoynsa - Jlenua,
3aKOH JIEKTPOMArHUTHOW MHAYKIUHU, 3aKOH COXPAaHEHMs SHEPTUH, 3aKOH
MPSMOJIMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOH OTPAaKEHUs CBETa,
3aKOH TIPEJIOMJIEHMSI CBETa; 3aKOH COXPAaHEHUs DHEPruH, 3aKOH
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COXpaHEHHMs HMITYJbCa, 3aKOH COXPAaHEHHUsS »HIEKTPUYECKOro 3apsja,
3aKOH COXpPaHEHUs MAacCOBOrO uucia, MocTynarel bopa, 3akoH
pPalMOAKTUBHOTO paclaja); YBEPEHHOE HCIIOJIb30BaHUE 3aKOHOB H
3aKOHOMEPHOCTEN NP aHaIu3e (PU3MUECKUX SABJICHUHN U IIPOLECCOB;

5) yMeHHEe YYMTHIBaTh TpPAaHUIBl NPUMEHEHUS H3YYCHHBIX
¢bu3nyeckux Mojelnel: MarepuaibHas TOYKa, WHEpLUaIbHAsCUCTEMA
OTCUeTa, UACAIBHBIN I'a3; MOJEIN CTPOCHUS Ira30B, )KUJIKOCTEN 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 (PU3HKE: IPOBOJUTH MPSAMBbIE U KOCBEHHbIE U3MEPEHMUS
(U3NYEeCKUX BEIUYMH, BHIOWpas ONTUMAIBHBIA CHOCO0 H3MEpeHHs W
UCIOJb3ys HW3BECTHbIC METOJbl OLIEHKM HOrPEHIHOCTEd H3MEpeHuil,
MPOBOJIUTh HCCIEJOBAaHHE 3aBUCHMOCTEH (PH3MUECKUX BEIMYHMH 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 ydeOHOT0 SKCIIEpUMEHTa U y4eOHO-
UCCIIEIOBATENIbCKOW  AEATENbHOCTH C  HCIHOJb30BaHHEM LHU(POBBIX
U3MEPUTENIbHBIX ~ YCTPOMCTB M J1abopaTopHOro  00OpYHOBaHUS;
C(OPMHUPOBAHHOCTh MPEJCTABICHUA O METOAaX IOJy4YeHUs] Hay4HbIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chOpMUPOBAHHOCTh YMEHHMSI PEIIaTh PACUETHBIE 33/1a4H C SIBHO
3aJJaHHON (U3NYECKON MOJENbI0, HCHOIb3ysd (QHU3UYECKHUE 3aKOHBI U
IPUHLUIBI; HA OCHOBE aHAJIM3a YCJIOBUS 3a/1auM BHIOMpaTh (hU3MUYECKYIO
MO/IeINIb, BBIIENATH (PU3MUECKUE BEIWYMHBI M (OPMYJIBI, HEOOXOAUMBIC
JUIi €€ pelleHUs, NPOBOJUTH pacuyeTbl M OLEHUBAaTh PEAJTbHOCTh
MOJTyYEHHOTO 3HAYeHHS (U3NYECKOH BEIMUYUHBI; peIlaTh KaueCTBEHHBIC
3aJjaud,  BBICTpAauBas  JIOTUYECKM  HENPOTHBOPEUMBYIO  LIEMOYKY
pacCyXIE€HHII C ONMOpOM Ha HW3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnyeckue sBIECHUS;

8) chopMUPOBAHHOCTh YMEHHUS MPUMEHSTH TMOJYYCHHBIC 3HAHUS
111 OOBSICHEHUS YCIIOBHM MpOoTeKaHUs (PU3NYECKUX SIBICHUH B IPUPOJIE U
IUIE TIPUHATHS TPAKTUYECKUX PEIICHWH B TOBCETHEBHOW JKU3HU IS
oOecrnieueHns 6€30MacCHOCTH MPHU 0OpaIieHnH ¢ OBITOBBIMHU NMPUOOpamMu U
TEXHUYECKMMHU YCTPOHCTBAMH, COXPAaHEHHs 3J0pOBbS U COOJIIOJCHHMS
HOPMDKOJIOTHYECKOTO TOBEJCHHUS B OKPYKAIOIIEH cpene; MOHUMaHHE
HEOO0XOAMMOCTH MPUMEHEHMs JOCTMKEHUN (DU3MKM U TEXHOJIOTMH JUIs
paMOHATBFHOTO PUPOIOTIOIH30BAHUS;

9) chopmMupoBaHHOCTH COOCTBEHHOW MO3UIIUU MO OTHOIIEHUIO K
¢buznueckoil nHbopMaum, NoJydaeMon U3 pa3HbIX UICTOYHUKOB, YMEHUIN
UCMOJIb30BaTh IU(PPOBBIE TEXHOJIOTMU Ui MOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIpPETAlMA W TIPEACTaBJICHUS Yy4eOHOW 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 paclpeseNiTh e TeIbHOCTh B HECTAHJAPTHBIX CUTYAlUsX,
aJIeKBaTHO OIICHWBATH BKJIAJl KaXKIOTO M3 YIACTHUKOB TPYIIIHI B PEIICHNE
paccMaTpuBaeMoil MpoOIeMBl;
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11) oBnagenue (CHOpMHUPOBAHHOCTH MPEJCTABICHUN) MpaBUIAMHU
3anucHu Gu3ndeckux GopMyI1 penbedHO-TOUCIHON CUCTEMbl 0003HAUYCHUIA
JI.bpaiins (Juist cnensiX ¥ c1ab0BUISIIMX O0YUYAIOLIUXCS]).

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

Iloka3aTeu u KPpUTEPHUHU OLICHUBAHUA KOMHeTeH]_[I/lﬁ
ITokazaTenu u KPpUTCPHUHN OLICHUBAHUA KOMHGTCHHHﬁ, OIMMCAaHUEC IIKAaJI
OLCHHUBAHHA COACPIKATCA B IIPUITOKCHUHN 1.

KoHTpoJsbHBIC M TECTOBbIE 3aJaHU
KonTponpHbIe 3a1aHKs cOAEPKATCS B IPUIIOKEHUN 1.

MeTtoauyeckue MaTepHuaJbl
Metoauyeckue MaTepuaibl, ONPEAEISIONINE MPOUEAYPbl OIICHUBAHUS 3HAHUH,
YMEHUH, XapaKTepu3yomux GOpMUPOBaHUE KOMIIETCHIINM, COEPIKATCS B
NPUJIOKEHHH 1.
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IIpuaoxenne 1
KoHTpo/1bHO-011eHOYHBIE CpeACTBA

ISl NPOBe/IeHUs TPOMEKYTOUHOH aTTeCTAllHH O JHCIHUILIHHE
0/11.06 PU3UKA (YI'IYBJIEHHBIU YPOBEHD)

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

1.2. Cucrema oueHMBaHMS Pe3y/JIbTATOB BbINOJHEHHUS 3aJaHUI

OueHuBaHue  pe3yiabTaTOB  BBIOJIHEHUS  33JaHUA  NPOMEKYTOUHOW  aTTecTaluu
00yyJaroIuxcs OCYILECTBIIAETCS HA OCHOBE CIIEAYIOLINX MPUHIIMIIOB:

JIOCTOBEPHOCTH OLCHKH — OLICHMBAETCSl YpOBEHb C(HOPMHUPOBAHHOCTU 3HAHUM, YMEHMH,
MPAKTUYECKOTO OINbITa, OOMUX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOJEeMOHCTPUPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIMIOJIHEHUS 3a/1aHUs;

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

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

KOMIIUIEKCHOCTH OLIEHKHM — CHCTE€Ma OLICHWBAHMS BBIIIOJHEHMS 3aJaHUM JOJDKHA IO3BOJIAThH
MHTETPAaTUBHO OLIEHUBATh 00IIME U NPO(hecCHOHAIbHBIE KOMIIETEHIIMU 00yYaroIuXcs;

OOBEKTUBHOCTH OLIGHKHM — OILICHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJlaHUM JIOJIKHA OBITh
HE3aBUCUMOM OT OcCOOeHHOCTEeH MpOo(ecCUOHATIBbHOW OpHUEHTALMHM WIM  TNpearnoYTeHUH
IIPENOAABATENIEH, OCYIECTBISIOIIMX KOHTPOJIb WU aTTECTALUIO.

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

METOJ pacyeTa NepBUYHbIX OaJIOB;

METO/]I pacyeTa CBOJAHbBIX 0aJlIOB;

Hcnonb3yetcs Ty OanbHas IIKaja Ul OLIEHUBAaHUS pe3yIbTaTOB O0YUEHUS:

IlepeBoy nsiTv GanbHOM KBl yYeTa Pe3yJIbTaTOB B MATH OaJIbHYIO OLIEHOUHYIO IIKaJy:

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
OrnieHka 2 «HEYyTOBIECTBOPUTEILHOY <29

1.3. KoHTpOJIbHO-0IIEHOYHBIE CPEACTBA
1.3.1 3apanue:
3ananue:
1.CoGecenoBanue o Borpocam (2 Bompoca).
2. Pemuth 3a1auy.

IIpumepHbIe BONpochl codece0BaHUS

1 Mexanuueckoe JBUKEHUE: ONPEAEIECHUE, TPAEKTOPHUs, IPOUJECHHBIN MTyTh, IEPEMELIIEHHE,
CBA3b IIEPEMEIIECHUS C KOOPAUHATAMH TeJa.

2 PaBHOMEpHOE ABM)KEHHUE: ONPEEIIEHUE, CKOPOCTh, IEPEMELICHNE, YPABHEHUE JIBH)KECHUS.

3 I'paduk paBHOMEpHOTO BUXKEHUS. PaccMoTpeTh Ha puMepe:

4 PaBHOYCKOpEHHOE JIBHKECHHE: OIIPENEIICHUE, YCKOPEHHE, CKOPOCTh, IEPEMEILICHUE.

5 I'paduk ckopocTH IpU PaBHOYCKOPEHHOM JIBUYKEHUH.
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PaccmoTtpeTs Ha npumepe:

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

7 JIBUMKEHUE MO YTIJIOM K TOPU3OHTY.

8 PaBHOMEpHOE ABUKEHUE IO OKPY>KHOCTH.

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 TaroteHus. Cusa TKeCTH.

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 YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHON MEXaHUYECKON IHEPIHH.

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

23 MexaHuuecKre BOJHBI: OIpPEACIICHUE, YCIOBUS BO3HHUKHOBEHMsS, BUIBI BOJIH, JIJIMHA
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 ABOraJpo, KOJMYECTBO BEIIECTBA, MOJISIPHAs Macca.

26 CtpoeHue TBEpbIX, )KUJIKUX U ra3000pa3HbIX TEII.

27. Uneanbubiil ra3. OcHoBHOe ypaBHeHne MKT. CBsi3b AaBieHHs WACAIBHOTO Tras3a C
KMHETHYECKOM SHEPTUEH MOCTYNaTeIbHOTO IBIKEHHS MOJIeKyl. CBs3b JaBJICHUS UJI€aTbHOTO raza
C TUIOTHOCTBIO ra3a.

28. AOcomoTHast Temreparypa. Temreparypa — Mepa CpelHed KHHETHYECKOW SHEpPruu
JBUKEHUS MOJIeKysl. CKOPOCTH MOJIEKYII.

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

30 M3oTtepmudeckuii mpoiiecc: onpezeneHue, 3akod boiins-MapuoTtra, rpaduku mpoiecca.

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

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

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

34 HacebleHHbId 11ap. 3aBUCUMOCTb JIaBJIEHHS HACBILIEHHOTO NIapa OT TEMIIEpaTyphl

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

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

37 BuyTpeHHss sHeprus. BHYTpeHHsIsl SHeprus 0JHOATOMHOTO ujeanbHOro raza. Crocoosl
W3MEHEHUs BHYTPEHHEHN YHEPruu.

38 Pabora B TepMOIMHAMUKE.

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

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

41 PaboTa 3NeKTPUIECKOro MOsl. JHEPreTUIECKHE XapaKTEPUCTUKU IIEKTPUUECKOTO TOJIS:
MOTEHITM AN, HanpspkeHne. CBsA3b HAMPSHKEHHOCTH U HATIPSIKEHUS

423nexTpoeMKocTh. KoHaeHCaTOphl. DHEPrus 3apssKEeHHOTO0 KOHIEHCATOPA.

43 Buabl COEUHEHUSI KOHIEHCATOPOB
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44 DnexTpUueCKHUH TOK: ONpEEIICHUE, HAIlpaBICHHUE, XapaKTEpUCTUKU. 3akoH Oma ais
y4yacTKa LIenu

45 IlocnenoBaTesnbHOE U MAapajlIeNbHOE COEIMHEHHE IPOBOJHUKOB, OCOOEHHOCTH 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 MarnuTHO€ 10JIe: OIpeJiesIeHue, HallpaBlIeHUe, PaBUIIO IPABOM PYKH, XapaKTEePUCTHKH
noJyis (MarHUTHasE WHAYKLUS, MarHUTHBIM IOTOK, HAIpPSDKEHHOCTb, MAarHUTHAs NPOHUIAEMOCTh
cpezbl). DHeprusi MArHUTHOTO MOJIsS

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SIBnenue 3nekTpoMarHuTHOM nHAyKUuu. [IpaBuio Jlenuna.

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

54 SBnenne camounaykuuu. ManykruBHocts. 9JIC camonHayKInu

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

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

57 Tpancdopmaropsl. Koaddurment tpanchopmanuu. [Ipumenenns rpanchopmaTopos.

58 DnexTpoMarHUTHbIE BOJHBI W HUX OKCIEpUMEHTanbHOe oOOHapyxeHue. CBolicTBa
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 MPETOMIIEHUS CBETA

62 IlonHoe oTpaxeHHE 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 s hoToddPdexra

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 CBS3M aTOMHBIX sJiep. S iepHble peakiuu

76 Jlenenue TsokenbIX aaep. LlenHble saepHble peakiiu

77 SInepneliii peaktop. TepMosaepHbIe peakiuu

78 3akoH paguoOaKTHBHOro pacnaga. [lodydeHue paauoOakTHUBHBIX H30TONOB M HX
IIpUMEHeHne. bronornueckoe AecTBUE PAIMOAKTUBHBIX U3Ty4YEHUN

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 Iloctrynmarel OliHmTeiHa. IlpocTpaHCTBO M BpeMsl  CHELUMAIBHON  TEOpUU
OTHOCUTEIILHOCTH
83 CBs13b Macchl M HEPTUU CBOOOIHOM YacTUIBI. DHEPTUs MOKOs

IIpumepHbIe NIpaKTHYECKHUE 32IaHUS

Ilepeyensb 3agau:

1. ABTOMOOWIL yHansercs OT MOCTa, IBUTAsCh PAaBHOMEPHO M MPSIMOJIUHEHHO CO
CKOpOCThI0 72KkM/4. Ha KakoM pacCTOSHUU OT MOCTa OKaxeTcs aBToMoOmib uepe3 10c, ecinm B
HavyaJIbHbIA MOMEHT BPEMEHHU OH HaXOJWICS OT Hero Ha pacctosHuu 0,2 km?

2. Benmocuneauct, 1BUrasch paBHOMEPHO, mpoe3xkaeT 20 M 3a 2¢. Onpenenurte, Kakoil myTh
OH IIPOEJET MPH ABUKEHUM C TOU ke cKopocThio 3a 10c, 20c?

3. CkonbKo BpeMeHU OyJeT maaaTh Telo ¢ BEICOThI 0,02 kM, 0,08 kM?

4. UeMy paBHa cwiia TPEHHS, €CIIM MOCJE TOT4YKa BaroH Maccoil 20 T octaHoBuiics yepe3 S0
C, IPOMIS IPH 3TOM paccTtosHue 125m?

5. Uepe3 CKOJIBKO BpEMEHH OCTaHOBHUTCA aBTOMOOWIb Maccoil 1000 kr, nBuxKyIuiics co
CKOpOCTBIO 72 KM/4, €CIIA BBIKIIOUUTH ABHTaTenh? CpeqHss chiia COMPOTUBICHUS ABMKeHUIO (0,2
kH.

6. JIBa Ms4ya OpOIIEHBI BEPTHKAIBHO BBEPX CO CKOpPOCThIO 36 kM/4 u 18 km/4. Ha xakoii
BBICOTE KHHETHYECKas YHEPTHs KAXKIO0T0 Ms4a CTAaHET PaBHOM ero MOTeHIUaIbHON?

6. B mpotiecce M130XOpHOI0 OXJIaXKI€HUS AaBJIEHUE Ta3a YMEHbIIMIOCH B 3pa3a. Kakoii Obuia
HayaJbHas TEMIEparypa ras3a, €ciii KOHeUHas TeMIlepaTypa crajga paBHOU 27°C u 47°C.

7. Jlna u3ob6apHOro HarpeBaHus rasa, KOJU4ecTBO BemiecTBa kotoporo 800 moms, Ha 500 K
eMy cooOmunu konudectBo Temnotel 9,4 MJDx. OnpenenuTs paboTy raza M HU3MEHEHHUE €ro
BHYTPEHHEHN dHEPrun

8. Ha ckoipko M3MEHWIIACh BHYTPEHHSS DHEPrus ras3a, €cid €My COOOIIMIM KOJHMYECTBO
terotel 20 kJx u coBepmmian padory Hax razom 30 kJ[x? ecnu eMy COOOMIMIN KOJIUYECTBO
terioTsl 30 k/[x u coBepimnu paboty Haa razom 40 kJx?

9. Kakoe KOIM4YECTBO TEIUIOTHI HYXHO NepefaTh ra3y, 4roObl €ro BHYTPEHHSS SHEprus
yBenuuuiack Ha 45 k/[x, 1 npu 3ToM ra3 cosepiuni padory 65 k/Ix u 0,5 MJIx?

10. Ha kakoM paccTOSIHUM HaXOZATCS IpYT OT Apyra Todeunble 3apsaasl 2 1K u 5 uKo, ecnu
OHM B3aUMOJICHCTBYIOT ApYT ¢ Apyrom c cunoi 9 MmH? 0,05H?

1.3.2. Kpurepuu oueHkn

banel 3a
Kputepun onieHKH K TEOPETHYECKOMY 3aaHUIO KpuTEepuu
OLICHKH
MakcumaJjibH
blii 611 — 1
1 |- nmemoHcTpupyeT Tiy0OKOe, MOJHOE 3HAaHWE W TIOHUMaHWe (HU3UIECKON 1
CYITHOCTH pacCMaTPUBAEMBIX SIBJICHHUI U 3aKOHOB;
- JIa€T TOYHOE OTPENICIICHNE W MCTOJIIKOBAaHHE OCHOBHBIX TIOHSTHH, 3aKOHOB,
Teopuid, GU3NYECKUX BETUYHH U UX STUHUI] U3MEPEHUS;
- BEpHO O(OpPMIIIET COMYTCTBYIOIIME OTBETY 3amucH (Qopmys, rpapuku,
PUCYHKH, CXEMBI;
- TIPH OTBETE JEMOHCTPHUPYET CAMOCTOSTCIILHOCTh CYXKICHHH, TPHUBOIHT
BEpHBIC apTyMEHTHI, JIeaeT MPABUILHBIE BHIBOJIBI;
- TIOCJIEIOBATENBbHO, YETKO, CBS3HO, JIOTMYHO M O€30MIMOOYHO H3IIaraeT
yuyeOHBIH  MaTepwall, TMpPaBWIBHO W  OOCTOSTENBHO  OTBEYaeT Ha
COITYTCTBYIOIIHE BOIPOCHI
2 |- JeMOHCTpHpYeT 3HAaHME€ W TIOHHMMaHHe (DU3MUECKON CYIIHOCTH 0,7
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paccMaTpUBaEMbIX SIBJICHHUH M 3aKOHOB, HCIBITHIBACT HECYLIECTBEHHBIC
3aTpyJHEHUS B  BBIABICHHUM  B3aMMOCBA3M  (U3UYECKUX  SIBICHHI,
3aKOHOMEPHOCTEN;

- B OCHOBHOM TIIPaBWJIBbHO, 0€3 W3MEHEHHS OCHOBHOW CYTH, MaeT
ONpeNIeJICHUs] ~ TOHATHH, HWCHOJB3YIOTCS  HAy4YHbIE  TEPMHUHBI  IpU
UCTOJIKOBAaHMHM 33aKOHOB, TEOpHUH, (PU3NYECKMX BEIUYMH W MX EIUHHMI]
U3MEpEHUs;

- BEPHO, HO C HE3HAYUTEIHHBIMH OIIMOKAMH BBIOJIHSAET 3arucH (OpMyI,
rpaduKu, pUCYHKH, CXEMBI;

- TP OTBETE JEMOHCTPHUPYET CaMOCTOSTEIBHOCTh CYXKICHHH, BBIBOMBI
BEpHbIE, HO HEIOCTaTOYHO apryMEHTUPOBAHBL;

- B ONpEEIICHHON JIOTMYECKOW IOCIEe0BaTEIbHOCTH YUeOHBIH MaTepHal
U3JIaraeT, mpyu OTBETE Ha BONPOC JOMYCKAeT HECYIIECTBEHHBIC OMIMOKUA U
(nm) He Oojee IBYX HEMIOYETOB, KOTOpPBIE CTYICHT MOJXET HCIIPABUThH
CaMOCTOSITENIPHO TIpUM TPEOOBAHWHW TMPETOAABATENS; JAaeT IPaBHIbHBIC
OTBETHI Ha COMYTCTBYIOIINE BOIPOCHI

- pacKpbIBa€T OCHOBHOE COJAEp)KaHHME Yy4yeOHOro marepuajia, HO
OOHapy>KUBAIOTCSI CYLIECTBEHHbIE MpOOENbl B MOHUMAHUU B3aMMOCBS3U
(bu3NIECKUX SIBICHUIA U 3aKOHOMEPHOCTEH;

- JIONyCKAeT OMIMOKU B ONPEAEICHUH U UCTOJIKOBAHUM OCHOBHBIX MOHSATHIH,
3aKOHOB, TCOprI, (1)1/131/1‘-IGCKI/IX BCJIIMYMH W UX CAUHHIL U3MCPCHHA, KOTOPHIC
MOXKET HUCHPAaBUTh CAMOCTOATENBHO WM MpU HEOOJbIION MoMOIIM
IpenojaBaTes;

- C CYLIECTBEHHBIMU OIIMOKAMHU BBINOJIHACT 3amuch (HOpMys, rpaduKoB,
PUCYHKOB, CXEM, KOTOPBIC CTYACHT IIOCJIIC 3aMCYaHUsA  YyCTpPaHACT
CaMOCTOSITEIIbHO;

- CaMOCTOSITETIHbHO (OPMYIHPYET OTBET Ha BOIPOC, NMPUBOJUT YACTUIHO
BEpPHBIE apryMEHTHI, OTACIBHBIE BBIBOJABI HEIb3sl CUMUTaTb BEPHBIMH H
000CHOBaHHBIMU,

- HapylleHa JIOTHYeCKas II0CIEeJ0BATEIbHOCTh H3JI0KEHUS Y4eOHOro
MaTepuaia, Ipu OTBETE Ha BOMNPOC JOIYIlEeHa oJHa Ipy0as oumrodka u (Uim)
Oosiee ABYX HEIOYETOB; CTYAEHT HMCIBITHIBAET 3HAYUTEIbHbIE 3aTPYAHEHUS,
OTBEYast HA COIIYTCTBYIOIINE BOIIPOCHI

0,5

- CTYJIEHT HE MOXET OOBACHUTh (PU3MUECKON CYHUTHOCTH paccMaTpUBAEMBbIX
SBICHUN W 3aKOHOB, BBIABUTH B3aUMOCBA3U (1)I/IBI/I‘I€CKI/IX SIBICHUN |
3aKOHOMEPHOCTEN;

- HE 3HAeT WIM JIaeT HEBEPHOE OIpPEJCIICHUE M HCTOJKOBAaHHE OCHOBHBIX
MOHATHU, 3aKOHOB, TEOPUH, PU3MUECKUX BEIMYHH U UX €IUHHI] U3MEPEHUS;
- HE BEPHO BBINOJIHSIET 3aUCh POpMYI, rpapuKoB, pUCYHKOB, CXEM

UTOro

Kpurepun onieHKH K NIPAKTHYECKOMY 3aJaHUI0

Bananl 3a
KpPUTEepUH
OLICHKH

Od¢opmiieHue ycja0BUA 321aHUSA

MakcuMaJbLHBI
1 0a1 — 0,4
oasL1a

- BEpHO 0(hOPMIIEHO YCIIOBHE 3aJjauul, IPEJICTABIEHBI BCE (PU3MUECKUE
BEJIMYMHBI

0,4

- ycioBHe 3a7aHus 0hOPMIICHO C HE3HAYUTETbHBIMA HETOUHOCTSIMU,
MIpeJICTaBJICHBI HE BCe (PU3NYECKIE BETUNIMHBI

0,2
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- ycIoBHeE 3a7aHus 0(pOPMIICHO HEBEPHO

0

HUcnoab3oBanue pusnyecKoi CHMBOJINKH MakcumajibHbI
i 0as1 —0,5
0aJu1a
- BepHO 0003HAYEHBI CUMBOJIBI B YCJIIOBUU 3371a4d U B (hOpMyJiax, 0,5
HCIOJIb3YEMBIX B PEHICHUH 331a4U
- BepHO 0003HAYEHBI CUMBOJIBI B YCIIOBHH 33J1a4H, JOIMYIIeHA | HETOUHOCTH B 0,4
(dhopMyIax, UCMOJIb3yEeMbIX B PEIICHUH 3ajauu
- oTyIieHa | HeTOYHOCTh Mpy 0003HAYCHUH CHMBOJIOB B YCIIOBHH 3aj1a4H, 1 0,3
HETOYHOCTH B (DOPMYIIax, HCIOIb3yEMbIX B PEIICHUU 3a7aun
- IOMYIIEHO 2 1 60jiee HETOUHOCTH MTPH 0003HAUYEHUU CUMBOJIOB B YCJIIOBUU 0
3ajauu, 2 u 0oJee HETOYHOCTEH B (JOPMYIIax, UCIIOIb3yEMBIX B PEIICHUH
3aJ1a4uu
Co0Jr01eHe AJITOPUTMA PelIeHust MakcumMajbHBbI
i 0as —
0,3 day1a
- pellleHue 3a7aud OCYIIECTBISETCS IO aJlTOPUTMY: MEPEeBOJ €IUHUIL 0,3
u3MepeHus: (PU3MYECKUX BEIUMYMH B MEXKIYHAPOIHYIO CHUCTEMY CIUHUIL
(CH); 3anuch HeoOXOAMMBIX (Gu3NYECKUX (OPMYI; MaTeMaTUYeCKUi
pacuet 1o (hu3nIeckoi dpopmyie
- aJITOPUTM PEIICHUs 3a]]a4l OTCYTCTBYET 0
IMepeBoa enuHuI n3MepeHnst GU3NIECKUX BeJTUUYMH B MekayHapoaHyw | MakcuMaJabHBI
cucremy exunun (CH) i 0as1 -0,3
oaJu1a
- BEpPHO TEpeBENIEHbl pacyeThl IMepeBOJa BCEX EOUHHUI] H3MEPEHUS 0,3
¢busnueckux BeMmunH B MexayHapoaayto cucrtemy equautl (CH)
- ponymieHa 1 ommOka mNpu TPOBEACHUHM pacyera IepeBoja €AMHMIL 0,2
U3MEpeHUsT (PU3UYCCKUX BEIHYMH B MEXIYHAPOJHYIO CHCTEMY CIUHUI]
(CH)
- JIOMYyIIEHbI 2 OMmMOKH MpH TPOBEIECHUU pacdeTa TMepeBoJa EAMHMII 0,1
M3MepeHusT (PU3UYECKUX BEIMYUH B MEXKIYHAPOJHYIO CHCTEMY EIMHMII
(CH)
- HEBEPHO TMPOBEJICHBI pacYeThl TIEPEeBOJA BCEX EIAWHHII H3MEPEHUS 0
¢busnueckux BenuynH B MexayHapoanyto cuctemy eauauil (CH1)
Hcnonb3oBanue puzmyeckux Gopmyst 1Jisi pemieHus 3a1a9u MakcumMajbHBbI
i 0as —
0,5 6aa1a
- BEPHO M TMOCIEAO0BaTEIbHO 3alucaHbl BCce (HOPMYIBI B COOTBETCTBUU C 0,5
CUMBOJIMKOW,  HEOOXOIWMBIC  JUIsl  YCTAaHOBIEHUS  COOTHOIICHHS
CYLIECTBYIOIIETO MEXAY GU3MUECKUMHU BETHUNHAMU
- TIPaBWIBHO COCTABJICHBI YpPaBHECHHS, CBs3BIBAIONIUE (PH3UUECKHE
BEJTMYUHBI
- BEPHO, HO HEIOCJIEN0BATEIbLHO 3alrcaHbl ()OPMYJIBI B COOTBETCTBUHU C 0,4
CUMBOJIMKOW,  HEOOXOAMMOW  JJii  YCTAaHOBJCHHS  COOTHOIICHHS
CYIIECTBYIOIIETO MEXTY PU3NICCKUMU BEITHUNHAMEI
- TpaBWIBHO COCTAaBJIICHB YpaBHEHHWS, CBs3bIBalOlUE (PU3UUECKUe
BEJTUYIHHBI
- (hopMyIBI 3amKcaHbl MOCIE0BaTeIbHO, HEBEPHO 3amucana 1 ¢gopmyna B 0,3

COOTBETCTBMM C CHMBOJHMKOH, HEOOXOAUMOW JUIsi  YCTAaHOBJICHUS
COOTHOIIIEHUS CYIIECTBYIOIIETO MEKIY (PU3NUECKIMH BETUIHHAMHU
- JIOMyIIeHa OJIHA OIMMOKa MPH COCTABJICHUU YPaBHEHUH, CBSI3BIBAIOIINX
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(bu3HUYECKre BETMUUHBI

- opMyIIBI 3aIIMCaHbl HEMOCIEA0BATEIbHO, HEBEPHO 3anucana 1 ¢popmyra B 0,2
COOTBETCTBUM C CHUMBOJHUKOW, HEOOXOIMMOW Il  YCTAHOBIICHHS
COOTHOIIEHUS CYIIECTBYIOLIETO MEXKIY (PU3NUECKIMU BEIUYUHAMU
- JOomylieHa OfHa OmMOKa MpPU COCTABICHWU YPAaBHEHUH, CBS3bIBAIOIINX
(dbu3nyecKre BeITMYUHBI
- Bce ()OpMYIIBI 3aIMCaHbl HEBEPHO 0
- IOTIYIIEHBI OLINOKA MPU COCTABICHUH BCEX YPaBHEHUI, CBSI3bIBAIOIINX
(u3HYECKHEe BETMUUHBI
MaremaTudeckue pacderbl no ¢Pusndeckum d¢opmyaMm, KoTopble | MakcHMAJIbH
XapaKkTepu3ylT paccMaTpuBaeMoe SIBJeHME C KOJHYeCTBeHHOH | bIii 0ami— 0,5
CTOPOHBI 0aJ1J10B
- BEPHO MPOU3BEACHBI BCE MATEMAaTUUECKHUE PACUeThl M0 BCEM (PH3UUECKUM 0,5
(dbopMyniaM B COOTBETCTBUH C €AMHUIIAMU U3MEpPEHUN (PU3NUECKUX BEITHUYUH
(CH);
- BCE pe3yJbTaThl MaTeMaTHYECKUX pPACUETOB COJEPKAT uudposoe
3HaYeHWE M COOTBETCTBYIOIIEe €My O0O3HaueHHE EIMHUIBI H3MEpPEHUS
duznveckux BeauunH (CH)
- BEpHO MPOMW3BEJCHBI MAaTEMAaTHYECKHE pacueThl MO BCeM (pu3muecKuM 0,4
(dbopMyniaM B COOTBETCTBUH C €AMHHUIIAMU U3MEPEHUN (PU3NUECKUX BETUYUH
(CH),
- B OJIHOM pe3yJIbTaTe MaTeMaTUYECKOI0 pacdera COAEPIKUTCA TOJNBKO €ro
1M (poBOE 3HAYCHHE
- HEBEPHO NPOM3BEACH MaTeMaTHYecKuii pacder mo 1 dusnueckoi 0,3
dbopMyne, HO B COOTBETCTBHHM C EAMHHIIAMH H3MEpPEHUN (QU3NUECKUX
BennuuH (CN);
- B OJJHOM pe3yJibTaTe MaTeMaTH4YECKOr0 pacueTa COACPKHUTCS TOJIBKO €ro
11 (poBOE 3HAYEHHE
- HEBEPHO MPOU3BEJIeH MaTeMaTHYeCKUi pacder mo 1 gpusndeckoit popmymne 0,2
0e3 ykazaHus eluHuL u3MepeHnil pusnueckux Benuuul (CH);
- BCE Pe3yJIbTaThl MAaTEMaTHYECKUX PACUETOB COJAEPHKAT TOJIBKO IUPPOBBIE
3HAYCHUS
- HEBEPHO MPOU3BEICHBI BCE MaTEMAaTHUECKUE pacueThl 0
OTBer nocJie peuieHus 3a1a4n MakcuMaJbHbI
i 0as —
0,2 6aaJ0B
- 33J1a4a B KOHIIE PEIICHUs COACPKUT BEPHBINA OTBET 0,2
- 33]1a9a HE COJICPXKUT B KOHIIC PEIICHHUS BEPHOTO OTBETA 0
YcTHOE 00bsICHEHUE pellleHus 321241 MakcumasabHbI
i 6am —
0,3 6aJ110B
- 00BsICHEHUE pellIeHus 3aJaHHsl TTO0CTIeI0BAaTENbHO, CBA3HO, JJOTUYHO, BBIBO/ 0,3
apryMEHTHPOBaH W OOOCHOBAH; TPAaBWJIBHO W OOCTOSITEIBHO ITAETCS OTBET]
(OTBETHI) HA COMYTCTBYIOIIME BONPOC (BOMPOCHI)
- HE3HAYWTETHHO HapylIeHa IOCIEeI0BaTeIbHOCTh, JIOTHKA OOBSCHEHUS 0,2
pelleHrs 3aJaHusl, BBIBOJBI apryMEHTHPOBAaHbI U OOOCHOBAHBI; CTYICHT|
WCTIBITHIBAET HE3HAUWTENFHBIC 3aTPYAHEHHUsS, OTBEYas Ha COIYTCTBYIOIIUE
BOIIPOCHI
- 3HAUMTENBHO HapyIIeHa IIOCIIEAOBATEIFHOCTh, JIOTHKA OOBSICHEHUS 0

peUICHUA 3alaHUsA (CTyIIeHT HEC MOXKCET 06’BHCHI/ITL, KaKuM 06p330M TIPHUILICIT K]

PEIICHUIO Sa)IaHI/ISI), BBIBOJIbI HE MOT'YT CUHWTATbCAd ApryMCHTHUPOBAHHBIMU H
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O00OCHOBAaHHBIMH, CTYJIEHT HWCIBITHIBACT 3HAYUTEIbHBIC 3aTPYAHCHUS,
OTBeYasi Ha CONYTCTBYIOLINE BOMPOCHI

MTOTO 3

1.4. MartepuajibHO-TEXHHYECKOe o0ecrevyeHue /Jisi TPOBeAeHHs] TPOMEKYTOYHOM
arTecTalnu
Brinonnenue 3aganuii IpoMeXXyTOYHOM aTTECTallud MPOBOAUTCA B yueOHOM KaOWHETe
«Duzukay, madboparopun HUUKH.

1.5 VYuyeOHo-MeToauyeckoe u HUHGPOPMAUMOHHOe o0ecneyeHUe Js1 TPOBeIEeHUA
NMPOMEKYTOYHOI aTTecTAlNU

OcHOBHBbIE YUeOHbIe U3TAHUSA

1. JmutpueBa B.®. Ousuka s npodeccHii M CHEUUMANIbHOCTEH TEXHUYECKOTO
npoduns: yueOHUK AJs CTYH. yupexaeHui cpen. npod. oopazosanus / B.®. Imutpuesa. - 8- usfm.,
ctep. - M.: U3narensckuii ieHTp «Akagemus», 2020. — 496 c. B mep. ISBN 978-5-4468-9245-7

2. JmutpueBa B.®. ®usuka i npodeccuid M CIENHAIBHOCTEH TEXHHYECKOTO
npodwis: JlabopaTopHblid pakTuKyM: ydeOHoe mocobue/ B.®. [Imutpuena, A.B. Kopxyes, O.B.
Mypra3uHa: (5-e  wm3m) (8 omektponHom  ¢opmare)  2019. https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamnukos, H. I1. ®u3uka B 2 4. YacTp 1 : y4eOHUK U MPAKTUKYM ISl CPEAHETO
npodeccuonansHoro obpazosanus / H. I1. Kamamaukos, C. E. MypaBseB. — 2-¢ u31., HCIpP. H
non. — Mocksa: M3natenbctBo FOpaiit, 2020. — 254 ¢. — (IIpodeccuonanbHoe 00pa3oBaHue). —
ISBN 978-5-534-09159-5. — Tekcrt: anexrponnsiii // 9BC HOpaiit [caiiT]. — URL: https://urait.ru/

4, Kanamnukos, H. I1. ®usuka B 2 4. YacTp 2 : y4eOHUK U MPAKTUKYM ISl CPEAHETO
npodeccuonansaoro obpazosanus / H. I1. Kamamaukos, C. E. MypaBbeB. — 2-¢ u31., HCIpP. H
non. — Mocksa: M3natenbctBo FOpaiit, 2020. — 244 ¢. — (IIpodeccuonanbHoe 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¢.- (Cpemnnee npodeccuonanproe oopazoanne). ISBN 978-5-406-06464-1

JlonoIHUTeIbHBIE y4eOHbIe H3aHUs

6. BacuibeB, A. A. ®wusuka: yuyebHOe mocobue mis cpeaHero npodeccuoHaIbHOTO
obpaszoBanus / A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-e u3a., HClp. U A0OM. —
Mocksa: U3narensctBo HOpaiit, 2020. — 211 ¢. — (Ilpodeccnonansroe odpasopanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, FO. P. ®usuka: xonebaHus, onTHka, KBaHTOBas ¢u3nka: yueOHOe mocodue
UL cpenHero mpodeccuonaabHoro oopasoanus / 0. P. Mycun. — 2-e¢ u3n., ucnp. U JA0m. —
Mocksa: U3narensctBo HOpaiit, 2020. — 329 c¢. — (Ilpodeccuonansaoe odpasosanue). — ISBN
978-5-534-03540-7. — Texkcr: anekrponusliii // OBC FOpaiir [caiir]. — URL: https://urait.ru/

8. Mycun, 0. P. ®wusuka: MexaHuWKa CIUIONIHBIX Cpell, MOJEKynspHas (u3nka u
TepMOJAMHAMUKA: ydeOHOe TocoOue miisi cpeaHero mpodeccuoHaabHOro obOpazoanus / HO. P.
Mycun. — 2-e u3n., uchp. u jgon. — Mocksa: UznarensctBo FOpaiit, 2020. — 163 c. —
(ITpoeccronansrnoe obpazoBanme). — ISBN 978-5-534-03000-6. — Texkct: anextpoHHbIH // DBC
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/

HNHTepHeT-pecypcesbl

9. www.fcior.edu.ru (denepanbHbIii IEHTP WHHOPMALITMOHHO-00pPa30BaTENLHBIX PECYPCOB)

10. www.dic.academic.ru (Axagemuk. CiioBapy ¥ SHITUKIOTICTH )

11. www.booksgid.com (3nekTpoHHas OUOIHOTEKA)

12. www.globalteka.ru (Tno6anbHas GubIMOTEKA 2IEKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (EqnHoe 0KHO IOCTYIa K 00pa30BaTelbHBIM pecypcam)

14. www.st-books.ru (JIyuiiias yaeGHas auteparypa)
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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/
http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.st-books.ru/

15. www.scool.edu.ru (Poccuiicknii 00pa30BaTebHBINA IOPTAN)

16. www.ru/book (DnexTponHas 6ubIMOTEYHAS CHCTEMA)

17. www.alleng.ru/edu/phys.htm (O6pasoBaTensubie pecypesl MuTepHera - Pusuka)

18. www.school-collection.edu.ru (Exunas xkoiurekupys nudpoBeIX 00pa30BaTEIbHBIX PECYPCOB)

19.24 https//fiz.1september.ru (YuebHo-MeToauueckas razera «Pusnukar)

20. www.n-t.ru/nl/fz (HoGenesckue naypearsl o Gusnke)

21. www.nuclphys.sinp.msu.ru (dInepHas dbuzuka B MaTepHere)

22. www.college.ruffizika (IToaroroska k EI'D)

23. www.kvant.mccme.ru (OKypuan «KBaHty)

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

Metoanyeckue yka3aHus JJi 00y4alOMIMXCS 110 OCBOCHHUIO TN CIUNJIMHBI

25. Meroauueckue yKazaHusl 711 00YJarOIIMXCsl IO BBIITOJTHCHUIO TPAKTUYECKUX PaboT.
26. MeToauueckue yKazaHus sl 00yJaroMXCs 10 BHIIOTHEHUIO JTa00PaTOPHBIX padoT.
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