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1. MACHOPT PABOYEN ITPOI'PAMMBbI YUYEBHOMW JUCIHMUIIINHBI
0/1.06 PUBUKA (YI'JIYBJIEHHBIN 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 cnenuansHocTH 21.02.01 Pa3zpabotka u skcrutyaTanus HETSHBIX U Ta30BBIX
MECTOPOKICHUMU.

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

1.3. lesu u TpeOOBaHUA K pPe3yabTATAM OCBOCHMS Y4eOHOM TUCUMIIIIMHBI:

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

JUYHOCMHbIE:

- YYBCTBO TOPJIOCTH U YBaXKEHUS K HCTOPUU M JOCTHKECHHUSIM OTE€UECTBEHHOM
¢bu3nyeckol Haykd; (U3MYECKH TpaMOTHOE TOBEJACHHE B MpodecCHOHATBHOM
JESTEIBHOCTU U OBITY TIPU OOpaIlleHUH ¢ TPUOOpaMu U YCTPOMCTBAMU;

- TOTOBHOCTh K IMPOJIOJDKEHHIO OOpa30BaHUS M TOBBINICHUS KBaJIW(UKAIUKA B
n30paHHO Tpo(decCHOHANBbHON JEeATEIbHOCTH M OOBEKTHBHOE OCO3HAHHE POJHU
(bU3UYECKUX KOMIIETSHIINI B 3TOM;

- YMEHHE WCHOJb30BaTh JOCTUXKEHUS COBPEMEHHOW (U3MUECKOM HayKu U
(U3UYECKUX TEXHOJIOTUM ISl TIOBBIIIIEHUSI COOCTBEHHOTO WHTEJIEKTYaTIbHOTO Pa3BUTUS
B BHIOPAHHOW MPOQPECCUOHAIBHOMN AESITENbHOCTH;

- YMEHHUE CaMOCTOSITENIbHO J0OBIBaTh HOBBIE MJiA ce0s (pU3MYECKUE 3HaAHUS,
WCIIONB3YS JIJIs1 3TOTO JJOCTYIHBIE ICTOUHUKU UH(pOpMAITUK;

- YMEHHUE BBICTPAMBATh KOHCTPYKTHMBHBIC B3aMMOOTHOIICHUS B KOMAaHJE IO
pelIeHno o0IIKX 3a/1ay;

- yYMEHHUE YIOpaBsThb CBOEW TMO3HABATEIbHOW JESATEILHOCTHIO, MPOBOIAUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaIbHOTO Pa3BUTHUS,

Memanpeomemuule:

- ACIIOJIb30BaHUE PA3JIUYHBIX BUJIOB NTO3HABATEIBHON JAESATEILHOCTU IJI PEIICHUS
¢bu3nYecKkux 3a7a4, TMPUMEHEHHE OCHOBHBIX METOJOB TO3HaHUS (HAOJIOACHMUS,
OTMCAHUS, U3MEPEHUS, SKCIIEPUMEHTA) JUIsl U3YUEHUS PA3JIMUHBIX CTOPOH OKpPY’KaroUen
JICMCTBUTEIILHOCTH,

- WCIIOJIb30BAaHNE OCHOBHBIX WHTEJUICKTYaJIbHBIX OTEPAIlNii: MMOCTAHOBKU 3a/1auH,
dbopMynHpoBaHUsT TUMOTE3bl, aHajlW3a W CHUHTE3a, CpaBHEHUsA, OOOOIICHUS,
CHUCTEMAaTH3alluH, BBISBICHUS TPUYMHHO-CJIICJACTBEHHBIX CBSI3€H, IIOMCKAa aHaJOTOB,
(hopMyIMpOBaHUST BBIBOJIOB JIJII M3YUYECHHS! PA3JIMUHBIX CTOPOH (PU3MUECKUX OOBEKTOB,
SBJICHUW W TIPOIIECCOB, C KOTOPHIMHM BO3HUKAET HEOOXOAMMOCTH CTAJIKHUBATHCA B
npodeccuoHanbHOM cdepe;

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



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

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

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

npeomemHuule:

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

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

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

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

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

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

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

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

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

9) chopMHUPOBAHHOCTh COOCTBEHHOM ITO3MIIMK 10 OTHOIICHHUIO K (PU3HYECCKOMN
nH(OpMaIH, MOJydaeMON M3 Pa3HbIX MCTOYHUKOB, YMEHUH HCIOJIb30BaTh IMH(PPOBHIS
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TEXHOJIOTUM Ui TIOMCKa, CTPYKTYpUPOBaHUS, HWHTEPIpETallUd U TPEACTaBICHUS
y4yeOHOI ¥ Hay4YHO-IOMYJSIpHOW MHGOpPMAIMK;, pPa3BUTHE YMEHUH KPUTHUYECKOTO
aHaNu3a MmoyydaeMoil HHpopMaIuu;

10) oBmasenue ymeHUsMU pabOTaTh B TPYHNE C BBHIIOJIHEHUEM PAa3IMYHbBIX
COLIMAJIbHBIX pOJIeH, TUIAHUPOBAaTh pPA0OTy TPYMIbl, PalMOHAIBHO PaCHPECNATh
JESITeIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJ€KBATHO OLICHHWBATH BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYMIIBI B PEHICHHE PaCCMaTPUBAEMOM MTPOOIEMBI;

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

1.4 Ko1u4ecTBO 4aCOB HA OCBOEHHE NMPOrpaMMbl YUeOHOH TUCIUIIHHBI:
MakcuMalibHOM yueOHOM Harpy3ku oOydarorierocs 162 gaca, B Tom yuce:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOy4varomierocs 117 yacos;
caMOCTOATeNIbHAs Harpy3ka oOydaroniuxcs 45 4acos.



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

Bup yuedHoii paboTbl O0bem yacoB

MakcumasiabHas yueOHasi Harpy3ka (Bcero mo mporpamMme JuCHHUILIHHBI) 162
Oos13aTesIbHAs ayIUTOPHAsI ydeOHAasi HArpy3Ka (Bcero) 117
B TOM YHCIIE:

JIEKLIMH, YPOKH 75
NPAaKTUYECKHUE 3aHATHS 32
71a00paTOPHBIE 3aHATHS 10
CamocrosiTeJibHas padoTa 00y4arouuxcsi: 45

[IpomesxyTounas arrecrauus 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)

Koapl
KOMIIeTeHIM I
Conep:xanue yueOHOro MaTepuasia, JJjadopaTtopHbie U NPaKTHYECKHe ’
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
3JIEeMEeHT
NPOrpamMMbl
IlepBblii cemecTp
BBenenue ®Du3nKa METO/Ibl HAYYHOI'O MO3HAHMUSL. 2 1
IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COIeP KAHNE 32
Pa3nen 1. Mexanuka
Tema 1.1. OcHoBbl | Coaepkanue y4eOHOro MaTepuajia 6 JInuHOCTHBIE,
KHHEMATHKH Mexannueckoe  JBIKEHHE. XapaKTEPUCTUKH  MEXAaHUYECKOTO  JIBUXKEHUS: 2 1 MeTarpeAMETHbIC U
nepeMenieHue, myTb, CKOPOCTb. MpeAMETHBIE
PaBHomepHoe mnpsmonuHelHoe nBIKEeHHE. OTHOCUTEIBHOCTH MEXaHMYECKOIO KOMIIETCHIINH B
JIBUKEHHSL. COOTBETCTBUU C
VYckopenue. PaBHonepeMeHHOE TPSIMOJIMHEMHOE JIBUKEHUE. ®I'OC cpennero
CBo0OoniHOe majieHne Te1. PaBHOMEpHOE IBIKEHHUE 0 OKPY)KHOCTH. o01ero
IIpakTuyeckoe 3ansitue Nel Pemenune 3agau no teme «PaBHOMepHOE H 2 2 oOpa3oBaHusl,
PaBHOYCKOPEHHOE JBUKEHUE. YTBEP>KJIEHHOTO
IIpakTuyeckoe 3ansitue Ne2 Pemenue 3amau no teMe «PaBHOMEpHOE TBHKEHHE 2 IIPUKa30M
110 OKPYKHOCTH. MuHucrepcTBa
Tema 1.2. OcnoBbl | Coep:kanune y4eGHOr0 MaTepuajia 8 obOpa3oBaHus 1
JTUHAMUKHA OcHoBHas 3amaua auHamukd. BsaumopeiictBue ten. Cuma. [lepBeiit 3akoH 2 1 Hayku P® ot
Hsrorona. Bropoii 3akon HeroTona. Tperuit 3axkoH HproToHa. 17.05.2012 Ne 413
Cunsl B mpupoge. 3aKOH BCEMHpPHOro TiaroteHus. Cuila TSKECTH W CHIIA 2
BCEMHUPHOT'O TATOTEHMUSI.
IIpakTuyeckoe 3anaTue Ne3 Pemenne 3a1a4d mo teme «3akoHbl HproTOHAY» 2 2
Pemenne 3aga4 ¢ npogecCHOHATBHONH HANIPABJICHHOCTHIO 2 2

JlaGoparopHas 0COOeHHOCTEMN

(ckompxenws)"

padora Nel '"Usyuenue CUJIBI  TPEHHS




Tema 1.3. 3aK0oHEI
coXpaHeHHs B

Conep:kanue y4eOHOT0 MaTepHuaJia

18

Wmnynbc Tena. 3aKOH COXpaHEHUs UMITyJIbca. PEakTUBHOE IBUKEHHE.

MeXaHUKe Mexanunueckass pabora cuibl. MomHocTs. OHeprusa. Kunernueckass sHeprus. 2

IToreHnnanbpHas SHeprus. 3aKOH COXpPaHEHNs MEXaHUUYECKOM SHEPTUH.

IpakTnyeckoe 3ansaTue Ned4 Pemienue 3agay mo Teme «3aKOH COXpaHEHUsS 2

UMITYJIbCa

IIpakTnyeckoe 3ansaThe NeS PemeHue 3amau mo teme «3aKOHBI COXpPaHEHHS 2

SHEPrUun»

CamocrosiTeibHas padora o0y4yarommxcs Nel 10

[ToaroToBUTH COOOIIEHUS:

1 3nauenue otkpoiTHii ["anunes

2 Ucaak Hpl0TOH — co3faTenb Ki1acCUuecKon (pU3NKu

3 Ponp K.O. IlnonkoBckoro B pa3BUTUN KOCMOHABTUKH

4 Cepreit IlaBmoBuu KoponeB — KOHCTPYKTOp M OpraHu3aTrop IIPOM3BOICTBA|

PaKETHO-KOCMUYECKOW TEXHUKH

5 IlposiBieHue 3aKOHOB COXPAHEHUs B IPUPOJIE, OBITY, TEXHUKE
Pasnen 2. MoJsekyasipuasi pu3uka u TepMOAUHAMHKA 29
Tema 2.1. OcHoBbl | Coaepskanue y4eOHOro MaTepuajia 4 JInuHOCTHBIE,
MOJIEKYJISIPHO- OcCHOBHBIE TOJIOKEHUS MOJIEKYJISPHO-KMHETUYECKOW Teopuu. Pa3smepsl u macca 2 MeTanpeaMETHbIE U
KHHETHYEeCKOH MOJeKyl W aromMoB. bpoyHoBckoe nBmxkenue. uddysus. Crpoenue IIpEeIMETHBIE
TeoOpHH. ra3oo0pa3HbIX, JKUJAKUX M TBepAbIX Ted. CKOPOCTH JABMKEHUS MOJIEKYT M HX KOMIIETEHIIUH B

MU3MEpEHHE. COOTBETCTBHH C

WUneanpupiii  r1a3. JlaBnenue ra3a. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO- ®I'OC cpennero

KMHETUYECKOW TEOPUH. o01ero

YpaBHEHHE COCTOSHUS UAEABHOTO rasza. ['a3oBble 3aKOHBI. oOpa3oBaHusl,

IIpakTuyeckoe 3ansaTue Ne6 Pemienne 3amad 1no teme «YpaBHEHHE COCTOSHUSA 2 YTBEPKIACHHOTO

UJEAIBHOTrO rasa. I'a3oBble 3aKOHBD IPUKA30M
Tema 2.2. OcnoBbl | Coep:kanue y4eOHOr0 MaTepuajia 6 Munucrepcrsa
TEePMOAUHAMMKH | BHYTpeHHss Heprus uaeanbHoro rasza. Pabora u ternora kak GopMsl mepeadu 2 obpasoBaHms 1

SHEpruH. Y paBHEHHE TEIJIOBOTO OanaHca. AnabaTHBIN MpoIiece. Hayku PO ot

ITepBoe Hauano TepMoAMHAMHUKU. BTOpoe Hayaio TepMOIMHAMUKH. 17.05.2012 Ne 413

Tennossle aBurarenu. IpuHnun neficteus ternoBo MamuHbl. KIIZ[ Terosoro 2

JABUTaTCIIA. OxpaHa IpUPOAbI.
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IpakTnyeckoe 3ansatue Ne7 Pemenue 3amau no Tteme «llepBbIii 3akoH 2 2
TepMoAuHamMuKu.  IIpuMeHeHue  mepBoro  3aKkOHa ~ TEPMOJMHAMHMKUA K
M30IIpoIeEccCam».
Tema 2.3. | Conepxanue y4eOHOI0o MaTepuaJia 4
ArperatHbie Wcnapenue u koHmeHcanus. HachlmeHHbI ap ¥ €ro CBOWCTBA. AOCONIOTHAS U 2 1
COCTOSIHUSA OTHOCHUTEJNIbHAsl BIAXHOCTh BoO3Ayxa. Touka pocbl. Kumnenue. 3aBUCHMOCTb
BeLeCTBa. TEeMIIepaTypbl KUIEHUS OT JaBiieHus. [leperperslii map u €ro MCHoib30BaHUE B
da3oBbIe TEXHHUKE.
nepexoanl Pemenue 3aga4 ¢ npogecCHOHAIBHOI HANPABJIEHHOCTHIO 2 2,3
JlabopaTopHoe 3ansitue Ne2 «l/I3MepeHnre OTHOCUTENbHON BIAKHOCTH BO3JTyXa»
Coaep:xanue yueOHOro MaTepHaJia 15
XapakTepuCTHKa JKUJIKOTO COCTOSIHHUS — BemecTBa. IIOBEpXHOCTHBIA  CIOM 2 1
JKuakoctu. KanuisipHble sSiBICHUS.
XapakTepuCcTUKa TBEPAOrO COCTOSHUS BemecTBa Kpucrammmueckue u amopgHbIe
tena. CBOMCTBA TBEPBIX TEI.
IIpakTuyeckoe 3ansaTue Ne8 Pemenne 3a1a4u no teme «BiaxxHOCTh BO3/1yXay. 2 2
CamocrosiTesibHast padora o0yuaromuxcs Ne2 11 3
1 Ctpoenue TBEpAbIX, KHUAKUX U Ta3000pa3HbIX Tell (COCTaBUThH TAOJIHILY)
2 [leperpeTslii map U €ro UCIOJIb30BaHUE B TEXHUKE (COCTABUTh KOHCIEKT)
3 MexaHuuyeckre CBOMCTBA TBEPABIX T€l (COCTAaBUTh KOHCIIEKT)
Paznes 3. DieKTpoaAMHAMHUKA 53
Tema 3.1. Conep:xanue yueOHOTro MaTepHaJia 9 JlnunoctHbIE,
DIIeKTpHYecKoe ONEeKTpUYecKHe 3apsipl. 3aKOH COXpPAHEHMS DSJIEKTPUYECKOro 3apsia. 3akoH 2 1 METaNpPEIMETHBIE U
mnoJie Kynona. IIPEIMETHBIE
Onektpuueckoe mozie. HanpspkeHHOCTh — dnekTpuueckoro mons. IIpuHnmn KOMIIETEHIINH B
CYNEPHO3UINH MOJEH. COOTBETCTBHH C
Pabora cun JJIICKTPOCTATUYECKOTO ITOJIA. ITorennuan. Pa3HOCTh HOTEHIIMAIOB. 2 dr'ocC CpEaHCT O
OKBUINOTEHLUATbHBIE TMOBEPXHOCTU. CBSA3b MEXIYy HANPSKEHHOCTBIO H obmero
Pa3HOCTHIO MOTEHIMAJIOB 3JEKTPUUECKOTO MoJisl. [IpOBOAHMKHN B 3IEKTPUUYECKOM o0pa3zoBaHuUs,
nosie. JInnnekTpukny B aieKTpudeckoM noie. [lonsgpusanus quinekTpuKoB. YTBCPXKACHHOTO
IIpakTnyeckoe 3ansaTHe Ne9 Penenue 3a1au 1o reMe «NEKTPUYECKOE MTOJIE» 2 2 HprKa3oM
IIpakTnyeckoe 3anaTue Nel0 Pemenue 3agad no teme «JIEKTPUUIECKOE TOJIEN 2 Munncrepcrsa
Konnencaropsl. CoenrHeHne KOHACHCATOPOB B OaTtapero. DHEPrusi 3apspkKeHHOTO 1 1 0bpa3oBaHs 1
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KOHJCHCATOpa. JHEPrus JIEKTPUIECKOTrO 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 VYcnoBusl, HEOOXOIUMBIE Ui BOSHUKHOBEHMSI U IMOJJEPIKAHUS 3JIEKTPUUECKOrO 4 1
TOKA Toka. Cuijia TOKa M IJIOTHOCTh TOKa. 3akoH OMa Juisi ydacTKa Ienu. 3aBUCUMOCTD
3JIEKTPUUECKOr0 CONPOTHBIIEHUS OT MaTepuasa, JJIMHbI U IUIOIIAAN IOMEPEYHOro
CEUYEHHs MPOBOJHUKA. 3aBUCUMOCTb  COINPOTUBIEHUS  IPOBOAHUKOB  OT
TeMIIepaTyphbl.
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
MOITHOCTb 3JIE€KTPUYECKOr0 TOKa.
IIpakTuyeckoe 3ansaTHE N2 6 «3aKOHBI IOCTOSSHHOTO TOKa» 2 2
Pemenne 3apa4 ¢ npo¢ecCHOHATBLHON HATIPABJIEHHOCTbIO 2 2,3
JlaGopaTtopHoe 3ansitue Ne3 «l3ydyeHue 3aKOHOB IIOCJIEIOBATEIBHOTO U
NapauIeJIbHOTO COETMHEHNS TPOBOAHUKOBY
JlabopaTopHoe 3ansitue Ned «I3mepenne OJIC 1 BHYTpEHHETO CONPOTHUBIICHUS 4 2,3
VCTOYHUKA»
Tema 3.3. Copepxanue yueOHOIro MaTepuaJa 9
DJleKTpuYecKuil OJeKTpUYecKUii TOK B MeTaljgaxX. OJEKTPUUYECKUH TOK B DJIEKTPOJIUTAX. 4 1

TOK B Pa3JINYHBIX
cpenax

Onextponu3. 3akoHbl @Papagnes. IlpuMeHeHne osnekTposM3a B TEXHHKE.
OnexkTpuueckuii TOK B Tra3ax W Bakyyme. Wonuzanus raza. Buasl Ta3oBbIx
pa3psnos. llonarue o nnazme. CBoiCTBA U IPUMEHEHHUE MIEKTPOHHBIX ITYYKOB.
ONeKTpuueckuii TOK B  mNoiynpoBoaHMKaX. (CoOcTBeHHass MPOBOJUMOCTD
HOJYIPOBOIHUKOB. [TomynpoBoIHUKOBBIE TPUOOPHI.

Hayku PO ot
17.05.2012 Ne 413
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CamocrosiTesibHasi padora o0yuyarommxcs Ne3

1 IToaroToBUTH COOOIIEHUE HA OJHY U3 MPEATIOKCHHBIX TEM:

- «OTKpBITHE U IPUMEHEHHUE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOAMMOCTH
- «AKyCTHYECKHE CBOMCTBA IOJIYIIPOBOJHUKOBY

- «KpunosnekTpoHuka (MUKpO3JIEKTPOHHUKA U XOJIO)»

- «AHzpe Mapu Amrep — OCHOBOIIOJIOKHUK 3JIEKTPOJUHAMUKI

- «Xanc Kpucruan Opcreq — 0CHOBOIIOJIOKHHUK 2JIEKTPOMarHeTu3may

- «Maiikn @apaeii — co3aarenb yueHHs 00 2IEKTPOMarHuTHOM T10JIE»,
- «Hukona Tecna: )k13Hb 1 HEOOBIYAMHBIE OTKPBITHS)

- «Omunuit XpucrtuanoBud JleHi — pycckuit puzux»

2 Bupl caMOCTOSTENBHBIX pa3psiioB (COCTaBUTh TaOJIMILY)

3 Tok B pa3nn4HbIX cpeiax (COCTaBUTh TAOJINILY)

Tema 3.4. Coaep:xanue yue0HOro MaTepHaJia 6
MarnutHoe nmosie | Bektop UWHAYKIMKM MarHUuTHOro mosis. JleWicTBME MArHUTHOTO TIONs Ha 4
NPSMOJIMHEMHBIA NpoBOAHUK ¢ TokoM. Cuna Ammnepa. 3akoH Awmrmepa.
BzaumopeiictBue TOKOB JIeiCTBME MAarHUTHOTO IOJS HA ABIXKYLIMKCS 3apsll.
Cuna Jlopenua. OmnpeneneHue yIEIbHOTO 3apsija. YCKOPUTENU 3apsyKEHHBIX
YaCTHII.
IIpakTuyeckoe 3ansaTue Ne7 Pemenue 3a1au «MarauTHoe nosue 2
Tema 3.5. Conep:xanue yueOHOTro MaTepHaJia 13
DJIEKTPOMAarHuTH | DnekTpomarHuTHas uHaykius. [IpaBumio Jlenma. 3/C uHAYKIMH B IBHKYITUXCS 4
asi MHAYKIUSA MPOBOJIHUKAX. SIBIeHME caMOMHAYKIMU. VHIYKTUBHOCTb. DHEPrUsi MarHUTHOTO
MOJISL.
IIpakTuyeckoe 3ansaTue Ne§ Penenne 3aady « 9€KTpOMarHUTHASI UHYKIUS» 2
CamocrositeibHas padora o0y4yarommxcst Ne3 7

1 [ToaroToBUTH COOOIIEHUE HA OAHY U3 MPEUIOKEHHBIX TEM:!

- «OTKpBITHE U IPUMEHEHHNE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOAMMOCTH
- «AKyCcTHUYECKHE CBOMCTBA MOJIYIIPOBOJHUKOBY

- «KpronnekTpoHuka (MUKPOIJIEKTPOHUKA U XOJIOMT)»

- «AHzpe Mapu Amrnep — OCHOBOIIOJIOKHHK 3JIEKTPOJUHAMUKI

- «Xanc Kpuctnan 9pcres — OCHOBOIOJI0KHUK JIEKTPOMArHETU3May

- «Maiikn @apaeii — co3aarend yueHHs 00 2JIeKTPOMarHuTHOM I10JIey,

- «Huxona Tecna: )x13Hb 1 HEOOBIYAHBIE OTKPBITHS

- «Omunuit XpucrtuanoBud JleHn — pycckuil puznx»
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2 Bupl caMOCTOSITENBHBIX pa3psiioB (COCTaBUTh TaOJIMILY)
3 Tok B pa3nu4HBIX cpeax (COCTaBUTh TaOJIHILY)

Pasznea 4. Kosie0anusa 1 BOJIHBI 31
Tema 4.1. Coaep:xanue yueOHOTo MaTepHaJia 2 JInyHOCTHBIE,
Mexanuyeckue KonebGarenbnoe  aBmxkenue.  ['apmonmueckue — kojebOanusa.  CBoOonHBIE 2 MeTaIpeAMETHbIE U
KoJIe0aHus MexaHudeckue Konebanusa. [IpeBpamieHue dSHeprud Tnpu  KojeOaTeaTbHOM IIpeIMETHBIE
JIBUYKECHUH. KOMIIETEHIINH B
Tema 4.2. Copnepxxanue yueOHOIro MaTepuaJa 4 COOTBETCTBUU C
Ynpyrue BoJIHbI [TonepeuHblie U POAOJIbHBIE BOJIHBI. XapAaKTEPUCTUKH BOJIHBI. 3BYKOBBIC BOJIHBI. 2 ®I'OC cpennero
WuTepdepennys BonH. [loHsTHE 0 MU(PaKINU BOJIH. oburero
IIpakTuyeckoe 3anaTue Ne 9 Pemenue 3amau «MexaHuueckue KoyeOaHUS U 2 obpasoBaHus,
BOJIHBD) YTBEPXKIAEHHOTO
Tema 4.3. Coaep:xanue yueOHOTo MaTepHaJia 4 [IPUKa3oM
JuiekTpoMaruuTH | CBoOOMHBIE 3NeKTpoMarHuTHBIE KojeOanus. Popmyna Tomcona. Ilpespamienue 4 Munncrepcra
ble KoJie0aHus JHEpruu B KoJ1e0aTeIbHOM KOHTYpE. I'eneparop HEe3aTyXarolux 0bpa3oBaHus 1
9JIEKTPOMArHUTHBIX KojieOaHUW. BbIHYyXIEHHBIE JJIEKTpUUYECKHUE KojeOaHusl. Haykn P® ot
IlepemenHbI1 TOK. EMKOCTHOE M MHIYKTUBHOE CONPOTUBIICHHS I[EPEMEHHOIO 17.05.2012 Ne 413
ToKa. 3akoH OMa /i LIeT IEPEeMEeHHOT0 Toka. PaboTa 1 MOIIHOCTH IEPEMEHHOTO
Toka. ['eHepatopbl Toka. Tpancpopmaropsl. Ilomyuenue, mepenada u
pacnpeneseHue JIEKTPOIHEPTUU.
Tema 4.4. Conep:xanue yueOHOTro MaTepHaJia 21
DJIEKTPOMArHUTH | DJIEKTPOMAarHUTHOE IoJIe KaK 0COOBI BUJ MaTepuu. DJIEKTPOMArHUTHbHIE BOJIHBI. 2
ble BOJIHbI Buobpatop I'epuia. OTKpBITHIN KoJe0aTenbHbIA KOHTYD.
N3o0perenne pagno A.C. IlonoBbiM. Ilonstue o paauocsssu. llpumenenue 2
AJIEKTPOMAarHUTHBIX BOJIH.
CamocrosiTeibHas padora o0y4yarommxcs Ned 15

IToaroToBUTHL COOOIIEHHE:

1 «YnpTpa3Byk (moiny4eHHE, CBONCTBA, IPUMEHEHHE)Y,

2 «Du3uKa U My3bIKay,

3 «ludpakuus B HaIIeH KUIHI)

4 «IlepeMeHHBIN ANEKTPUUECKUI TOK U €70 IPUMEHEHUEY,

5 «IIpousBoACTBO, Iepeaya U UCIOIb30BAHUE DICKTPOIHEPTUNY,
6 «Tpancdopmaropsi»,

7 «AIIbTEpHATHBHAS SHEPIETUKA»
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8 «Anekcanap CrenanoBud [1omoB — pycckuii yueHbId, H300peTaTeib paiuo,
9 «Pa3BuTHE CPENCTB CBS3U U PATUON,

10 «CoBpeMEeHHbBIE CPESICTBA CBII3UY,

11 «CoBpeMeHHas CIIyTHUKOBAs CBS3b»

Paszgea 5 OnTuka 10

Tema 5.1 Coaep:xanue yueOHOT0 MaTepHaJia 2 JInyHOCTHBIE,

IIpupona ceera CKOpOCTb pacHpOCTPaHEHUsl CBETA. 3aKOHBI OTPAKEHUS U INPEIOMIICHMS CBETA. 2 MeETanpeaMETHBIE U
[Tonnoe orpaxenue cera. JIunzpl. ['ma3 kak ontuueckas cucrema. OnTuyeckue MPEIMETHbBIE
pUOOPBHIL. KOMIIETCHIIVH B

Tema 5.2 Copneprxanue yuyeOHOIro MaTepuasa 6 COOTBETCTBHH C

BosiHoBBIC Wntepdepenus cBera. KorepenTHocTh cBeToBbIX Jyueld. WHTepdepenius B 4 ®I'OC cpennero

CBONCTBA CBeTa ToHKHX TuleHKaxX. Kombna HeroTona. Vcrons3oBanue nHTephepeHInn B HAyKe U oburero
texuuke. Judpakuusa cpera. [udpakius Ha IIeTd B MHapalielbHBIX JIydax. obpasoBanusl,
Hudpakunonnas pemerka. [lonspuzamus nonepeunsix BosH. [lonspusanus ceera. YTBEPKACHHOTO
JBoiinoe nyuenpenomnenue. llomsspounsl. [ucnepcus cBera. Buabl CHeKTpoB. IIPUKa30OM
Crnextpsl  ucnmyckanus. CHEKTpsl  NOIVIOMICHMA.  YIbTpaguOIETOBOE U Munncrepcrsa
uH(ppakpacHoe u3nyyeHus. PeHtreHoBckue gyun. VX mpupoja u cCBOHWCTBA. o0pa3oBaHus 1
IpakTnyeckoe 3ansitue Nel() Pemenue 3agau  «lIpenomienue cBera. 2 Hayku PO ot
JludpakiimoHHas pemerka 17.05.2012 Ne 413

Tema 5.3. Copepxanue yueOHOIro MaTepuaJa 2

CnenuanbHas [Tocrynater OiHmredHa. IIpocTpaHcTBO M BpeMs CHEUUANIbHOM TEOPUHU 2

Teopus OTHOCUTENBHOCTU. CBSI3b MAacChl U BHEPTUU CBOOOJHOM YaCTHIIbI. DHEPTHs TOKOS

OTHOCUTEJIbHOCTH

Pa3nen 6. KBantoBas pusuka 7

Tema 6.1. Copepxanue yueOHOro MmaTrepmuasa 10 JInuHoCTHBIE,

KsanToBas KBanroBas runoresa [Tnanka. Buemnuit porosnexkrpuueckuii 3pdext. @OoToHBI. 2 METalpeAMCTHBIC U

onTUKa Buytpennuit gporoapdexr. Tunsl GporosnementoB. [laBnenue cBeta. Ilonsatue o HPEIAMETHBIC
KOPIYCKYJIIPHO-BOJIHOBOW MPUPOJIE CBETA. KOMIICTCHIIMH B
Pemenne 3a1a4 ¢ npodeccHOHATLHOI HANIPABJIEHHOCTHIO 2 COOTBETCTBHH C
IlpakTnyeckoe 3amsitue Nell Pemenme 3amau "®Popmyma DifHmreiHa uIs PT'OC cpennero
dorordpdexra. Porons!" obmero

Tema 6.2. ®usuka | Coaep:kaHue y4e6HOro MaTepuajia 2 obpazoBanus,
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aToma Pa3Butue B3risgoB Ha CTpoeHHEe BewlecTBa. SAnepHas monens aroma. OnbITel O. 2 YTBEPKJIEHHOT'O
Pezepdopna. Mogens atroma Bogopona o H. bopy. ['mmoresa e bpoitis. MIPUKA30M
Tema 6.3. ®uszuka | Cogepxanne yueOHOro Mmarepuajia 4 MuHucrepcTBa
aTOMHOIO siApa EcrecTBeHHass paaMOaKkTUBHOCTb. 3aKOH paJMOAKTHBHOTO pacraga. CrocoOsl 4 o0pa3oBaHus U
HAOJIO/IEHUS U PErHCTpaIiK 3apsHKeHHBIX yacTull. CTpoeHHe aTOMHOTO Apa. Hayku P® ot
JledexT Macchl, dHEprusi CBS3M WM YCTOWYMBOCTH AaTOMHBIX siaep. SlnaepHbie 17.05.2012 Ne 413
peakuuu. MIckyccTBeHHas paAOAKTUBHOCTb.
Henenune Ttsokenslx spep. lLlenmnas sAnepHas peakuus. Ympasisiemas LEIHAas
peakuus. SnepHslii peaktop. llomydyeHne paauoakTUBHBIX H30TONOB M HX
IIpUMEHEHne.  buoslormueckoe  NEUCTBUE  PAJAMOAKTUBHBIX  HW3JIyYECHHM.
DJIEMEHTAPHBIE YaCTULIBL.
IIpomexyToUHasl aTTecCTALMSA: IK3aAMEH
Hroro no nucuunivae 162
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  VUYEBHOM
JTUCHUATIIMHBI

3.1 TpeboBaHusi K MHHUMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecre4eHNI0 y4eOHOM TMCHUTIMHBI:

Peanuzammsi mporpaMmbl JUCITUIUTHHBI TpeOyeT HaMW4YUs y4eOHOTO KaOWHETa
bU3HUKY TSl IPOBEICHUS 3aHATUH JEKIIMOHHOTO TUIA, MPAKTUUYECKUX 3aHATUH, B TOM
YHUCJi€ TPYIINOBBIX, WHJIWBUAYAIbHBIX, HUCBMEHHBIX, VYCTHBIX KOHCYJbTAIIHH,
TEKYIIETO KOHTPOJISL U IPOMEKYTOYHOM aTTecTalluu.

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

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

- IOCKa yYCHHYECKasl.

TexHuyeckue cpeacTBa 00yUeHUs:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEIUNHBIN IPOEKTOP, IKPaH.

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

KomMrmibroTep uMeeT 10CTyn K AJIEKTPOHHO-OMOIMOTEYHBIM CUCTEMaM, BBIXO]T 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 MPpouiIsi: Y4eOHUK JIJIsl CTYH. YUpexaeHui cpe. npod. oopazoBanus /
B.®. JImutpuesa. - 8-e u3z., crep. - M.: U3marenbckuii ieHTp «Akamemusi», 2020. —
496 c. B mep. ISBN 978-5-4468-9245-7

2. Hmutpuea B.®. ®usuka g npodeccuii U crenuaIbHOCTEH
TexHudyeckoro mnpoduis: JlabopaTtopHblii mpakTHUKyMm: ydeOHoe mnocobue/ B.D.
JImutpuea, A.B. Kopxkyes, O.B. Myptazuna: (5-¢ u3na.) (B 3iekTpoHHOM opmare)
2019. https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/

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

2020. — 254 c. — (IIpodeccuonanbpHoe oopazoBanue). — ISBN 978-5-534-09159-5.
— Texcr: anexkrponnsiii // OBC FOpaiir [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¢ u3a., ucnp. u jgon. — MockBa: M3gatensctBo IOpaiiT,
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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.
— Texcr: anekrponnslit // 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 oobpasosanus / A. A. Bacunwes, B. E. ®enopos, JI. JI. 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:
y4yeOHoe nmocobue Jyisi cpeanero npodeccuoHanbHoro oopazosanus / 0. P. Mycun.
— 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 mon. — 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 (DenepanbHBIT IIEHTP WH(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 JocTyma K 00pa3oBaTeIbHBIM

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  mu@poBBIX
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. Meronuueckue ykasaHus Uil OOYYarOIIMXCS 1O  BBINOJIHEHUIO
1abopaTopHBIX paboT
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4. KOHTPOJIb M OHLEHKA PE3VYJIbBTATOB OCBOEHUSA

JYUYEBHOM NCIUILINHBI
4.1.

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

Pe3yabTarnl 00yyeHus

DopMBbI U METOAbI
KOHTPOJISA M OLIEHKH
pe3yJbTaToB
o0y4eHust

JUYHOCMHbLE:

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

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

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

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

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

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

MemanpeomenHuole:

- HCIOJIb30BAaHME  PA3IMUHBIX  BUJOB  I103HABaTEIbHOMU
NesITeIbHOCTH Ul pelleHns GU3NYeCKUX 3a/1a4, MPUMEHEHHE OCHOBHBIX
METOJI0B MO3HAHUS (HAOIIOAEHMs, ONTMCAHUs], U3MEPEHHUS, SKCIIEPUMEHTA)
JUISL N3YYEHMSI Pa3JIMYHBIX CTOPOH OKPYXAIOUIEH NEeNCTBUTEILHOCTH;

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

- YMEHHE TEHEepHpOBaTh
HE0OXOIMMBIE I UX pean3alluy;

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

- yYMEHHE aHaAJIU3UPOBaTh M TPEACTaBIATh WHGPOpPMALHUIO B
pa3IMYHbIX BUJAX;

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

npeomemmboie:

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

unacn u  onpeacidaTb  CpPEACTBaA,

Texkymui KOHTPOJIb:

- ONPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHHUE;

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

- BBITIOJTHEHUE
nabopaTopHON paboThI
(pponTranbhas popma
paboThl)

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
3apyOeKHBIX  YYEHBIX-(U3UKOB B pa3BUTHE HAyKd; IIOHUMaHHE
(bu3MUecKoil CylHOCTH HAOIIOJAeMBIX SBICHUI MUKPOMHPA, MaKpOMHUpPA
U Meramupa; IIOHUMaHM€ pPOJIM AaCTPOHOMHHM B  IPAKTUYECKOU
JESTEIbHOCTH YEJIOBEKA U JAJIbHEHUIIEM HayYHO-TEXHUYECKOM pa3BUTHH,
ponu  ¢u3MkM B (POPMHUPOBAHUHU Kpyro3opa U (PyHKIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl pELIEHMsI IPAaKTUYECKUX 3a]1a4;

2) chopMUPOBAaHHOCTH yMEHHUIl paclo3HaBaTh (U3NUECKUE
ABNCHHS (IIPOIECChl) U OOBSICHATh MX HAa OCHOBE M3YYECHHBIX 3aKOHOB:
PaBHOMEPHOE U  PAaBHOYCKOPEHHOE  IPSMOJIMHEHHOE  [BIKCHHE,
cBOOO/ZHOE TaJEHHUE Tel, [JBUKEHHE [0 OKPYXHOCTH, HHEpLUs,
B3aUMOJICHCTBHE TeJl, KoyebaTelabHOEe ABMKEHHE, PE30HAHC, BOJHOBOE
nBkeHue; mud¢ysus, OpOyHOBCKOE JBUKEHHUE, CTPOSHUE JKUAKOCTEH U
TBEPIBIX TeJ, U3MEHEHUEe oObeMa Te MpU HarpeBaHuM (OXJaKIECHUN),
TEINIOBOE  pPAaBHOBECHE,  HCIIAPEHHE,  KOHJEHCAlus, IUIaBJICHUE,
KpUCTAJIIIN3alUsl, KUIIEHUE, BIIAXHOCTb BO31yXa, CBSI3b CpEIHEU
KMHETHYECKOW SHEPTHH TEIJIOBOTO IBIIKEHHUS MOJEKYJI C aOCONOTHON
TEMIIEPATypOH, IOBBIIICHUE JaBJIECHUSA Ta3a IIPU €ro HAarpeBaHUU B
3aKpBITOM COCYZ€, CBSI3b MEXJy IlapaMeTpaMu COCTOSHHs Tas3a B
U30IIpoLeccax; dJICKTPU3ALMs Tell, B3aUMOJECHCTBUE 3apsA0B, HarpEBaHUE
IIPOBOJHHMKA C TOKOM, B3aUMOJIEWCTBHE MAarHUTOB, 3JEKTPOMarHUTHas
UHIYKIMS, JEHCTBME MAarHUTHOIO IIOJII Ha IPOBOJHUK C TOKOM U
JOBUOKYLIMICS — 3apsid, DJEKTPOMAarHUTHbIE KOJeOaHHWs U BOJIHBI,
IPSIMOJUHENHOE PACIPOCTPAHEHUE CBETA, OTPAKEHUE, IPEIOMIICHHE,
uHTephepeHys, AU(paKIus U MOJSIPU3AIMS CBETa, JUCIIEPCHS CBETa;
¢dorosnexTpuyeckuil  3¢pdexr, cBeToBoe aBICHHE, BO3HUKHOBEHHE
JIMHEWYATOro CIEKTPa aTOMa BOJOPOJA, €CTECTBEHHAs! U MCKYCCTBEHHAs
PaaMOaKTUBHOCTS;

3) BnajeHHE OCHOBOIOJIATAIOIIMMU (PU3NYECKUMH TOHATUSMU U
BEIMYMHAMH, XapaKTEPU3YIOUIMMH (PU3HUECKUE MPOLIECCHI(CBSI3aHHBIMHU C
MEXaHUYECKUM JIBUKEHHEM, B3aUMOJICHCTBUEM TeEJI, MEXaHUYECKUMU
KoJIeOaHUAMHU U BOJIHAMM; aTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM BEILECTBA,
TEIUIOBBIMU  IIPOLIECCAMU; JJIEKTPUYECKUM U MArHUTHBIM  TOJISIMH,
JIEKTPUUECKUM TOKOM, 3JIEKTPOMArHUTHBIMHM KOJI€OaHUSMH U BOJIHAMH;
ONTUYECKUMHU SIBICHUSMHU; KBAHTOBBIMU SIBJIEHUSIMH, CTPOEHUEM aToMa U
aTOMHOTO $pa, PaJMOaKTUBHOCTHIO); BJaJIEHUE OCHOBOIOJATaloIIUMU
ACTPOHOMUYECKMMHU  HOHSATHUSMM, IO3BOJISIIOIIMMHU  XapaKTEpU30BaTh
MIPOLIECCHI, MPOUCXOMAIME Ha 3BE3/1aX, 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
MEXaHMYECKON DJHEPIMH, 3aKOH COXpPaHEHMsI HMIIYJIbCa, MPUHLHUI
CYNEPHO3UINH CHJI, MPUHIUI PABHOMPABHOCTU HWHEPIHAIBHBIX CHCTEM
OTCYETA; MOJIEKYJISIPHO-KHHETUYECKYI0 TEOpPHUIO CTPOEHHUS BEILECTBA,
ra3oBble 3aKOHBI, MEPBBIA 3aKOH TEPMOIAMHAMMKH; 3aKOH COXPAaHEHUs
ANEKTPUYECKOr0 3apsija, 3akoH KynoHa, 3akoH Oma Juisl ydacTka IIEeTH,
3akoH Oma ISl TTOJTHOM 3JEKTpUYecKoi nenu, 3akoH J[xoyns - JleHua,
3aKOH JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH COXPAHEHUS YHEPIHH, 3aKOH
MPSMOJIMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOH OTPAaKEHUs CBETa,
3aKOH TIPEJIOMJIEHMSI CBETa; 3aKOH COXPAaHEHUs DHEPruH, 3aKOH
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COXpaHEHHMsS HMITYJbCa, 3aKOH COXPAHEHHUS OHIIEKTPUUYECKOro 3apsija,
3aKOH COXpPaHEHUS MacCOBOrO uucia, MocTynatel bopa, 3akoH
pPalMOAKTUBHOTO paclaja); YBEPEHHOE HCIIOJIb30BaHUE 3aKOHOB H
3aKOHOMEPHOCTEN NP aHaIu3e (PU3MUECKUX SABJICHUHN U IIPOLECCOB;

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

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

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

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

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

9) chopmMupoBaHHOCTH COOCTBEHHOW MO3UIIUU MO OTHOIIEHUIO K
¢buznueckoil nHbopMaum, NoJydaeMon U3 pa3HbIX UICTOYHUKOB, YMEHUIN
UCMOJIb30BaTh MU(PPOBBIE TEXHOJIOTMU JUI 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, IUIAHUPOBaTh pabOTy TPYIIIEI,
palMoHaIbHO paclpeeNsaTh IeSTeNbHOCTh B HECTAHJAPTHBIX CUTYAlUsX,
aJIeKBaTHO OIICHWBATH BKJIAJl KaXKIOTO M3 YIACTHUKOB TPYIIIHI B PEIICHNE
paccMaTpuBaeMoil MpoOIeMBl;
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11) oBnagenue (CHOpMHUPOBAHHOCTH MPEJCTABICHUN) MpaBUIAMHU
3anmucu Gu3HIecKuX GopMyI1 pernbeHO-TOUCTYHON CUCTEMBbl 0003HAUYCHUIA
JI.Bbpaiins (mu1st cnensix ¥ c1aboBUISIIMX 00YJAIONTUXCS).

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

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

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

MeTtoauyeckue MaTepHuaJbl
Metoauyeckue MaTepuaibl, ONPEAEISIONINE MPOUEAYPbl OIICHUBAHUS 3HAHUH,
YMEHUH, XapaKTepu3yomux (GOpMUpOBaHUE KOMIIETEHIINH, COACPIKATCS B
NPUJIOKEHHH 1.
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IIpuaoxenne 1
KoHTpo/1bHO-01IeHOYHBIE 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/IbTATOB BbINOJHEHHUS 3aJaHUI

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

JIOCTOBEPHOCTH OLCHKH — OLICHMBAETCSl YpOBEHb C(HOPMHUPOBAHHOCTU 3HAHUM, YMEHMH,
MPAKTUYECKOTO OIbITa, OOMUX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOJEeMOHCTPUPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBIMIOJIHEHUS 3a/1aHus;

aJICKBaTHOCTH OLICHKU — OLICHKA BBIIIOJIHEHUS 3aaHUM JOJKHA IIPOBOAUTHCS B OTHOLLEHUU
TeX KOMIIETEHIN, KOTOpble HE0OXO0AUMBI 11 3PPEKTUBHOTO BHIIIOIHEHUS 3aJaHUS;

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;

KOMILUIEKCHOCTH OLIEHKHM — CHCTE€Ma OLICHWBAHMS BBIIIOJHEHMS 3aJaHUM JOJDKHA IO3BOJIATh
MHTETPAaTUBHO OLIEHUBATh 001IMEe U NMPO(hecCHOHAIbHBIE KOMIIETEHIIMN 00YyYaroIuXcs;

OOBEKTUBHOCTH OLIGHKHM — OILICHKA BBIIIOJHEHUS KOHKYPCHBIX 3aJlaHUM JIOJIKHA OBITh
HE3aBUCUMOM OT OCOOEHHOCTEH MpO(EeCCHOHAIBHOW OpUEHTalMW WM  NPEeANOYTECHUH
IIPENOAABATENIEH, OCYIIECTBISIOINX KOHTPOJIb WM aTTECTALMIO.

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

METOJ pacyeTa NepBUYHbIX OaJIOB;

METO/]I pacyeTa CBOJAHbBIX 0aJlIOB;

Hcnonb3yercs sty OanbHas IIKaja JUIs OLIEHUBAHUS pe3yIbTaToOB 00YUEHUS:

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

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

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

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

IIpumepHbIe BONIPOCHI codece 0BaAHUSA

1 MexaHnuueckoe JBUKEHHE: ONPEAEIEHUE, TPAEKTOPHUs, IPOUIEHHBIN ITyTh, IEPEMELICHUE,
CBA3b IIEPEMEIIECHUS C KOOPAUHATAMH TeJa.

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

3 I'paduk paBHOMEpHOTO BHXKEHUS. PaccMoTpeTh Ha mpumMepe:

4 PaBHOYCKOpEHHOE JIBHKCHHE: OIIPEIEIICHUE, YCKOPEHUE, CKOPOCTb, IEPEMELLECHHE.

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 OKPYKHOCTH.

9 Unepuus. [lepriil 3akoH HeproToHA.

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

11 Tpertwnii 3akoH HproTOHA 1 €r0 0COOCHHOCTH.

12 Tedbopmanmst u ee Buasl. Cumna 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 Mexannyeckas paboTa U MOIITHOCTb.

19 Kunetnueckasi sHEpTHUs.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPIHH.

22 CBoboaHble U BBIHYXJIEHHbIE MeXaHudyeckue konebanus. [lapameTpsl koiebaTeNnbHOTO
neuxenus. [lepros konebanuii MaTeMaTHUECKOTO U MPY>KUHHOTO MAasTHUKA.

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 Ocnoguble noioxkearst MKT u ux ombITHOe 000CHOBaHHE. XapaKTEPUCTUKH MOJICKYII:
aTOMHasl Macca, Yuciio ABOraipo, KOJMYECTBO BEIIECTBa, MOJISIpHAs Macca.

26 CtpoeHue TBEpbIX, )KUJIKUX U ra3000pa3HbIX TEII.

27. Uneanbubiil ra3. OcHoBHOe ypaBHeHne MKT. CBsi3b AaBieHHs WACAIBHOTO Tras3a C
KMHETHYECKOM SHEPTHEH MOCTYINaTeIbHOTO ABMKEHUS MOJeKy. CBs3b JaBJICHUS HACALHOTO Ta3a
C TUIOTHOCTBIO ra3a.

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

29. YpaBHeHHEe COCTOSIHUS HAeaIbHOTO ra3a (ypaBHeHHe MenaeneeBa-Knaneiipona).

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

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

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

33 [NapooOpa3oBanue: ucrnapeHue, KUMeHune. Y 1eiabHasi TerioTa Mapoopa3oBaHus.

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

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

36 Kpucrammuueckue Tena u amopgusie Tena. [lnapnenue. Y aenbHas TeniaoTa MiaBIeHUs.

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

38 Pabora B TepMOIMHAMUKE.

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

40 Dnexktpuueckoe noisie. CBOMCTBA AIIEKTPUUECKUX MOJIEW U UX CUIIOBBIE XapaKTEPUCTUKH.
3akoH Kynona

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

423nexTpoeMKocTh. KoHaeHcaTopbl. DHEprus 3apsHpKeHHOTO KOHASH CAaTopa.

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

45 IlocnenoBaTesnbHOE U MAapajlIeNbHOE COEIMHEHHE IPOBOJHUKOB, OCOOEHHOCTH 3THUX
COETUHEHUN

46 D]J1C. 3akon Oma 11 MOJTHOM LIEeTTH

47 Pabora u MomHOCTh ToKa. 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 MOJYIPOBOJIHUKOB MPU HATUYUHU TPUMECEH.

[TomynpoBOTHUKOBBIE TPHOOPHI

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

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SIBnenue 3nekrpoMarHuTHOM uHaykuuu. [Ipasuio Jlenua.

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

54 SBnenne camounaykuuu. ManykruBHocts. 9JIC camonHayKInu

55 CBoOoHbBIE U BBIHYXJICHHbIC 3JEKTPOMarHUTHbIe Kojebanus. KoaeGaTenbHbI KOHTYP.
[lepros cBOOOIHBIX AIEKTPUUECKUX KOIeOaHUI

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

57 Tpancdopmaropsl. Koadurmuent tpanchopmanuu. [Ipumenenus tpanchopmMaTopos.

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

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

60 CkopocTts cBeta. [Ipupoaa cBera. 3aKk0H 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 NndpakpacHoe u ynpTpaduoiIeToBOE U3IyIeHHE. PEHTT€HOBCKOE U3TyUEeHUE

68 ®0oT03(PPEKT 1 ero 3aKOHBI

69 Teopus pororddexra. Dopmyna DitHmreitHa 115 hoTodPdexra

70 ®otonsl. [Ipumenenue pororddexra

71 Crpoenue atoma. OnbiTel Pezepdopaa.

72 Iloctynatel bopa. ATom Bogopoaa o bopy

73 OTKpbITHE PAAUOAKTUBHOCTH. O-, B-, Y- U31ydeHus. PagquoakTUBHBIE IPEBpAILICHUS

74 S nepubie cunbl. CTpoeHUE aTOMHOTO s1pa

75 DHeprus CBA3W aTOMHBIX SAA€Ep. S nepHble peakuun

76 Jlenenue TsokenbIX aaep. LlenHble saepHble peakiiu

77 SInepneliii peaktop. TepMosaepHbIe peakiuu

78 3akoH paguoakTHBHOro pacnazaa. [lomydeHue paguoOaKTHUBHBIX H30TONOB M HX
IIpUMEHeHHe. bruonornyeckoe AecTBUE PAIMOAKTUBHBIX N3JIY4EHHUI

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

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

81 DneKTpuyecKuil TOK B BAKyyMe

26



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

IIpumepHbIe NIpaKTHYECKHUE 32IaHUS

Ilepeyensb 3agau:

1. ABTOMOOWIb yHansercs OT MOCTa, JBUTAsCh PaBHOMEPHO U MPSMOJUHEHHO CO
CKOpOCThIO 72KkM/4. Ha KakoM pacCTOSHUU OT MOCTa OKaxeTcss aBTomoomib depe3 10c, ecnu B
HavyaJIbHbIA MOMEHT BPEMEHHU OH HaXOJWICS OT Hero Ha pacctosHuu 0,2 km?

2. Benmocuneauct, 1BUrasich paBHOMEpPHO, mpoe3xkaer 20 M 3a 2¢. Onpeaenure, Kakol myTh
OH IIPOEJET MPH ABUKEHUM C TOU ke cKopocThio 3a 10c, 20c?

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

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 OCTAaHOBHUTCS aBTOMOOWIb Maccoil 1000 Kr, OBMXKYIIHICS cO
CKOpOCTBIO 72 KM/4, €CITi BBIKITIOUUTH ABHUTaTeh? CpeqHssl cuiia COMPOTHBICHUS ABIKeHHIO 0,2
kH.

6. JIBa Ms4ya OpOIIEHBI BEPTHKAIBHO BBEPX CO CKOpPOCThIO 36 kM/4 u 18 km/4. Ha xakoii
BBICOTE KHHETHYECKas YHEPTHs KaXI0Tr0 MsS4a CTAaHET PAaBHOM €ro MOTeHIUAIbHON’?

6. B mpotiecce M130XOpHOT0 OXJIaKACHUS JaBJIEHUE ra3a yMEHbIINUI0Ch B 3pa3a. Kakoii Obuia
HayaJbHas TEMIEparypa ras3a, €ciii KOHeUHas TeMIlepaTypa crajga paBHOU 27°C u 47°C.

7. Jlna uzob6apHOro HarpeBaHus rasa, KOJU4ecTBO BemecTBa kotoporo 800 mois, Ha 500 K
eMy cooOmunu konudectBo TemnoTel 9,4 MJx. Omnpenenuts paboTy raza U U3MEHEHHUE €ro
BHYTPEHHEHN dHEPrun

8. Ha ckoipko M3MEHWIIACh BHYTPEHHSS DHEPrus ras3a, €cid €My COOOIIMIM KOJHMYECTBO
tertotel 20 xJx u coBepmmian padory Hax razoMm 30 xJ[k? ecnu eMy COOOUTMIIM KOJTHMYECTBO
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, ¥ mpu 3ToM ra3 coepiumi padoty 65 xkJlx 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 PacCMaTPHUBAEMBIX SIBJICHUN U 3aKOHOB;
- JIa€T TOYHOE OTPENICIICHNE W MCTOJIIKOBAaHHE OCHOBHBIX TIOHSTHH, 3aKOHOB,
Teopuid, GU3NYECKUX BETUYHH U UX STUHUI] U3MEPEHUS;
- BEpHO O(OpPMIIIET COMYTCTBYIOIIME OTBETY 3amucH ¢opmyi, Trpaduku,
PUCYHKH, CXEMBI;
- TIPH OTBETE JEMOHCTPHUPYET CAMOCTOSITEILHOCTD CYXJICHHM, MPUBOJIUAT
BEpHBIC apTyMEHTHI, JIeaeT MPABUILHBIE BHIBOJIBI;
- TIOCJIEIOBATENBbHO, YETKO, CBS3HO, JIOTMYHO M O€30MIMOOYHO H3IIaraeT
yuyeOHBIH  MaTepual, TMpaBWIBHO U  OOCTOSATENHHO OTBEYAEeT Ha
COITYTCTBYIOIIHE BOIPOCHI
2 |- JeMOHCTpHpYeT 3HAaHME€ W TIOHHMMaHue (UBNYECKOW CYIIHOCTH 0,7
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paccMaTpUBaEMbIX SIBJICHHUH M 3aKOHOB, HCIBITHIBACT HECYLIECTBEHHBIC
3aTpyJHEHUS B  BBIABICHHUM  B3aMMOCBA3M  (U3UYECKUX  SIBICHHI,
3aKOHOMEPHOCTEN;

- B OCHOBHOM TIIPaBWJIbHO, 0€3 W3MEHEHHS OCHOBHOW CYTH, JaeT
ONpeNIeICHUs]  TOHATHH,  HWCHOJB3YIOTCS  HAy4YHBIE  TEPMHHBI  IPU
UCTOJIKOBAaHMHM 33aKOHOB, TEOpHUH, (PU3NYECKMX BEIUYMH W MX EIUHHMI]
U3MEpEHUs;

- BEPHO, HO C HE3HAYUTEIHHBIMH OIIMOKAMH BBIOJIHSAET 3arucH (OpMyI,
rpad UKy, 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
(nmm) He Oojee IByX HEHOYETOB, KOTOpPHIE CTYJCHT MOXKET HCIIPABUTh
CaMOCTOSITENIFHO TIpU TpPeOOBAHWHW TPETOAABATENS; MJAeT IPABHIbHBIC
OTBETHI Ha COMYTCTBYIOIINE BOIPOCHI

- pacKpbIBa€T OCHOBHOE COJAEp)KaHHME Yy4yeOHOro marepuajia, HO
OOHapy>KUBAIOTCS CYLIECTBEHHbIE MPOOENbl B IMOHMMAaHUM B3aUMOCBSI3U
(bu3NIECKUX SIBICHUIA U 3aKOHOMEPHOCTEH;

- JIONyCKAeT OMIMOKU B ONPEAEICHUN M UCTOJIKOBAHUU OCHOBHBIX IOHSTHUH,
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 BBINOJIHAET 3amMch (HopMys, rpaduKoB,
PUCYHKOB, CXEM, KOTOPBIC CTYACHT IIOCJIC 3aMCyaHusaA  YCTPaHACT
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 BOMPOC AOMYIIeHa oJHa Ipydas omroka u (Uian)
Oosiee ABYX HEIOYETOB; CTYAEHT HMCIBITHIBAET 3HAYUTEIbHbIE 3aTPYAHEHUS,
OTBEYast HA COIIYTCTBYIOIINE BOIIPOCHI

0,5

- CTYJIEHT HE MOXET OOBACHUTH (PU3MUECKON CYLTHOCTH paccMaTpUBAEMBbIX
SBICHUN W 3aKOHOB, BBIIBUTH B3aUMOCBI3HU (1)I/ISI/I‘I€CKI/IX SBICHUN WU
3aKOHOMEPHOCTEN;

- HE 3HAeT WIM JIaeT HEBEPHOE OIpPEJCIICHUE M HCTOJKOBAaHHE OCHOBHBIX
MOHATHUH, 3aKOHOB, TEOPUH, PU3MUECKUX BETMYMH U UX €IUHHI] U3MEPEHHUS;
- 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()OPMIIEHO YCIIOBHE 3aJjauu, IPEJICTaBIECHBI BCE (PU3NUECKUE
BEJIMYMHBI

0,4

- ycJoBHe 3a7aHus 0()OPMIICHO C HE3HAYNTEITbHBIMU 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 0003HAYECHBI CUMBOJIBI B YCIIOBUH 33/1a41 U B pOpMyIiax, 0,5
HCIOJIb3YEMBIX B PEHICHUH 331a4U
- BEpHO 0003HAaYECHbI CUMBOJIBI B YCIOBUY 33/1a4H, JOMYIIeHA | HETOYHOCTD B 0,4
(dhopMyIax, UCMOJIb3yEeMbIX B PEIICHUH 3ajauu
- JomyeHa | HeTOYHOCTh MPH 0003HAYEHUH CHMBOJIOB B YCIIOBUH 3a7auH, 1 0,3
HETOYHOCTH B (DOPMYIIax, HCIOIb3yEMbIX B PEIICHUU 3a7aun
- IOTYIIEHO 2 1 60jiee HETOYHOCTH MTPH 0003HAUYEHUU CUMBOJIOB B YCJIIOBUU 0
3ajauu, 2 u 0oJee HETOYHOCTEH B (JOPMYIIax, UCIIOIb3yEMBIX B PEIICHUH
3aJ1a4uu
Co0u110/1eHe aJIrOpUTMa peleHust MakcumajbHBbI
i 0as —
0,3 day1a
- pellleHre 3a]]a41 OCYIIECTBIISIETCS 0 AITOPUTMY: IIEPEBOJT €AMHHII 0,3
n3MepeHust GU3NIECKUX BETHIUH B MEXTyHAPOIHYIO CUCTEMY €IUHHII
(CH); 3anuch HeOOXOAUMBIX (hr3ruecKkux GopMyi; MAaTEeMAaTUYECKUI pacyeT
1o gusudeckoii hopmyre
- aJITOPUTM PElICHUs 3a]]a4l OTCYTCTBYET 0
IMepeBoa equHUL U3MepeHus: pu3nvecknx BeTU4YMH B MexkayHapoanyio | MakcuMajibHbI
cucremy exunun (CH) i 0as1 -0,3
oaJu1a
- BEpHO MEPEBEICHBI pacyeThl MIEPEBO/IA BCEX €IMHULl U3MEPECHHUS 0,3
¢busnueckux BeMmunH B MexayHapoaayto cucrtemy equautl (CH)
- momymieHa 1 ommOka Mpu NpoBEACHUN pacueTa MepeBoia eANHHUII 0,2
n3MepeHus: Gu3nYecKux BeIuYrH B MexayHapoaHyto cuctemy eaunui (CH)
- IOMYIIEHHI 2 OIIMOKY IPU MPOBEIEHUH pacueTa NepeBoja eJuHUL] 0,1
u3MepeHus GU3MIEeCKUX BENUYUH B MexayHapoaHyro cuctemy enunuil (CH)
- HEBEPHO MPOBEICHBI pacueThl MIEPEeBOIa BCEX SIMHHII U3MEPEHUS 0
¢u3nyecKkux BeauunH B MextyHapoaHyto cucremy eaunun (CH)
Hcnoan3oBanne puzndyeckux GopmyJi 1Is pelieHus 3a1a4u MakcuMaJbHbI
i 0aJu1 —
0,5 6aa1a
- BEPHO U 10CJIEI0BATEIbHO 3aIMCaHbl BCE (POPMYIIBI B COOTBETCTBUU C 0,5
CHMBOJIMKOH, HEOOXOAMMBIE JJIsl YCTAHOBJICHUSI COOTHOIIICHUS
CYIIECTBYIOILET0 MEXAY (PU3NUECKUMU BeTUUNHAMU
- IPaBHIILHO COCTABIICHBI YPABHEHUsI, CBSI3bIBAIONTHE (DU3NIECKHIE BEITMYHHBI
- BEPHO, HO HEIOCJe10BaTeIbHO 3acaHbl (hOPMYJIIbl B COOTBETCTBHHU C 0,4
CHMBOJIMKOH, HEOOXOMMOM IS YCTAaHOBJICHHUS COOTHOIICHUS
CYIIECTBYIOIIET0 MEXAY (PU3NYECKUMHU BeTUUNHAMHU
- IPaBHIILHO COCTABIICHBI YPABHEHUSI, CBSI3bIBAIONIHE (DU3NIECKHIE BEITMIMHBI
- (hopMyJIBI 3amMCaHbI MOCIEI0BaTEIbLHO, HEBEPHO 3amnucana 1 ¢popmyna B 0,3
COOTBETCTBUH C CHMBOJIMKOW, HEOOXOMMOH ISl YCTaHOBIICHHS
COOTHOILIEHUSI CYIIECTBYIOIIETO MEKIY (PU3NUECKUMU BEIMUMHAMHU
- IOMyIIIeHa OJTHA OINOKA IPU COCTABIICHUN YPAaBHEHUH, CBS3BIBAIOIIINX
¢bu3nyecKue BeIUYHHbI
- (hpopmyIIBI 3amKcaHbl HEMOCIEA0BATEIbHO, HEBEPHO 3anucana 1 ¢popmyna B 0,2

COOTBCTCTBHHU C CHMBOHHKOﬁ, HGOGXOHHMOﬁ JJIA YCTAaHOBJICHUA
COOTHOHICHUA CYHICCTBYIOIICTO MEXK Y (1)I/ISI/ILIeCKI/IMI/I BCJIMYNHaAMHU
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- IOMyIIIEHa OJIHA OIMOKA MPU COCTABICHUN YPaBHEHUH, CBA3BIBAIOIINX
¢bu3nyecKkue BeINYHHbI

- Bce pOpMYIIBI 3aIMCaHbl HEBEPHO
- ZIONYIIIEHBI OINOKA MPU COCTABJIICHUH BCEX YPABHCHUH, CBA3BIBAIOIINX
(u3HYECKHEe BETMUUHBI

MaremaTudeckue pacderbl no ¢Pusndyeckum GopmyaaM, KOTOpbIe
XapaKkTepu3ylT paccMaTpuBaeMoe sIBJIeHHEe C KOJH4YeCTBEHHOM
CTOPOHBI

MakcuMaJbH
plil 0aya1 — 0,5
0aJ1710B

- BEpHO MMPOU3BEACHBI BCE MATEMaTHIECKHE PACUETHI 0 BCeM (PU3HUECKUM
(dbopMyiaM B COOTBETCTBUY C SAMHUIIAMH U3MEPEHUN (PU3UYECKUX BEITHYUH
(Cn;

- BCE pe3yJIbTaThl MATEMAaTHYECKHX PACYETOB CcolepKaT IHu(poBoe
3HAYEHUE W COOTBETCTBYIOIICE eMy 0003HAUCHUE SIUHUIIBI H3MEPEHUS
¢busznveckux BeauunH (CH)

0,5

- BEpHO MPOU3BCACHBI MATCMATHYCCKUEC PACYCThI 10 BCEM (1)I/I3I/II-IGCKI/IM
dbopmMyiamM B COOTBETCTBHH C SIMHHUIIAMH U3MEPCHUHN (PU3NIECKUX BEIUYUH
(),

- B OJIHOM PE€3YJIbTaTe MAaTEMAaTHUYECKOTO pacueTa COAEPIKUTCS TOJIBKO €ro
1 (poBOE 3HAYCHHE

0,4

- HEBEPHO MPOU3BEJICH MaTeMaTu4ecKuil pacuer 1o 1 ¢usznyeckoit popmye,
HO B COOTBETCTBUU C €IMHULIAMU U3MepeHui pusnueckux Benuuul (CH);

- B OJJHOM pe3yJIbTaTe MaTEMaTHUYECKOr0 pacueTa COJIEPKUTCS TOIBKO €ro
1M (poBOE 3HAYCHHE

0,3

- HEBEPHO MPOM3BEJICH MaTeMaTUueCcKuil pacuet mo 1 pusudeckoit hopmyie
0e3 ykazaHus enuHul u3Mepenuii pusnueckux enuyud (CH);

- BCE pPe3yJIbTaThl MATEMATHYCCKUX PACUCTOB COJIEPIKAT TOJIBKO IHU(PPOBHIC
3HAYCHUS

0,2

- HCBCPHO MPOU3BCACHBI BCC MATEMATUICCKHEC PACYCThI

0

OTBer nocJie pemieHus 3212494

MakcuMaJbHBI
H 0aJsLI —
0,2 6aJ10B

- 33/1a4a B KOHIIE PEIIEHUs COJIEP’KUT BEPHBIN OTBET

0,2

- 3aia4a HC COACPIKUT B KOHIC PCIICHHUA BEPHOI'O OTBETA

0

YcTHOe 00bsICHEHHE pelIeHus] 3a1a4n

MakcuMaJbLHBI
M 0aJL1 —
0,3 6aJsL10B

- 00BsICHEHHE PeIIeHUs 3a/1aHus TTOC/Ie0BaTENbHO, CBI3HO, JIOTUYHO, BHIBOJL
apryMEHTHPOBaH ¥ 000CHOBAH; MPABWIIEHO U OOCTOSTEIHHO AAETCS OTBET
(OTBETHI) Ha COMYTCTBYIOLIHME BONPOC (BOIPOCHI)

0,3

- He3HAUYUTEJIbHO HapyllleHa M0CIe0BaTeIbHOCTD, JJOTMKa 00BACHEHUS
pelIeHns 3a/1aHusl, BBIBOJbI apT'yMEHTUPOBAHbl 1 OOOCHOBAHBI; CTY/IEHT
UCIIBITHIBAET HE3HAUNTENBHBIE 3aTPYIHEHNUS, OTBEYAsl HA CONYTCTBYIOLIHE
BOIIPOCHI

0,2

- 3HAQUUTENHHO HapyIlIeHa MOCIEA0BATEIHHOCTD, IOTUKA OObSICHEHUS
pereHus 3a1anust (CTYICHT HE MOXET OOBSICHUTH, KAKUM 00pa30M MPHUIIENT K
PEIICHHUIO 3a/1aHus1), BBIBOABI HE MOTYT CUUTATHCS apTYMEHTUPOBAHHBIMH U
000CHOBAaHHBIMU; CTY/ICHT UCTIBITHIBAET 3HAUYNTEIIHHBIC 3aTPYAHEHUS,
OTBEYasi Ha COMYTCTBYIOIIME BOMTPOCHI

MTOrO
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1.4. MarepuanbHO-TeXHHYeCKOe olOecrneyeHHe [Jisi NPOBeJeHHS] TPOMEKYTOYHOI
arTrecTaluu
Brimonnenue 3amanuii IpOMEXyTOYHOW aTTECTAllMU MPOBOAMUTCS B yueOHOM KaOuHeTe
«Dusnkay, 1a0opaTopuu GUNKH.

1.5 VYuyeOHo-MeTonuyeckoe u HUHGPOPMAUMOHHOe o0ecrneyeHUe Js1 TPOBeIEeHUA
NMPOMEKYTOYHOI aTTecTAlNU

OcHOBHBbIE Y4eOHbIe U3TAHUSA

1. JmutpueBa B.®. Ousuka s npodeccHii M CHEUUMANIbHOCTEH TEXHUYECKOTO
npoduIs: yueOHUK IS CTY/l. yUpexXaeHui cpen. mpod. oopazopanus / B.d. JImutpuena. - 8-¢ us.,
ctep. - M.: U3narensckuii eHTp «Akagemus», 2020. — 496 c. B mep. ISBN 978-5-4468-9245-7

2. JmutpueBa B.®. ®usuka s npodeccHid M CIENMHAIBHOCTEH TEXHHYECKOTO
npodwuis: JlabopatopHslii npakTukym: yuyeOHnoe nocobue/ B.®. /Imutpuena, A.B. Kopxyes, O.B.
Mypra3uHa: (5-e  wm3m) (B8 omektponHoMm  ¢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
npodeccuonansaoro obpazosanus / H. I1. Kamamuaukos, C. E. MypaBbeB. — 2-¢ u31., HCIpP. H
non. — Mocksa: M3natenbctBo FOpaiit, 2020. — 254 ¢. — (IIpodeccuonanbroe 00pa3oBaHue). —
ISBN 978-5-534-09159-5. — Tekcrt: anexrponnsiii // 9bC KOpaiit [caiiT]. — URL: https://urait.ru/

4, Kanamnukos, H. I1. ®usuka B 2 4. YacTp 2 : y4eOHUK U MPAKTUKYM ISl CPEAHETO
npodeccuonansHoro obpazosanus / H. I1. Kamamuaukos, C. E. MypaBbeB. — 2-¢ u31., HCIpP. H
nomn. — Mocka: UznatenbctBo FOpaiit, 2020. — 244 c. — (IIpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-09161-8. — Tekcrt: anexrponnsiii // 9BC HOpaiit [caiiT]. — URL: https://urait.ru/

S. Jlorsunenko O.B. ®usuka: yuebuuk /O.B. Jlorsunenko.- Mocksa: KHOPYC, 2019.-
342c¢.- (Cpennee npodeccuonanbroe oopazopanne). ISBN 978-5-406-06464-1

JlonoIHUTeIbHbIE Y4eOHbIe H31aHUsA

6. BacuibeB, A. A. ®wusuka: yuyebHOe mocobue s cpeaHero npodeccuoHaaIbHOTO
obpaszoBanus / A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-e u3a., uchp. U A0N. —
Mocksa: U3narensctBo HOpaiit, 2020. — 211 ¢. — (Ilpodeccnonansroe odpasopanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, 0. P. ®usuka: konedbanus, onTuka, KBaHToBas ¢u3MKa: yueOHOe mocodune
Ui cpenHero mpodeccuonaigbHoro obpaszoBanus / 0. P. Mycun. — 2-e uzn., uchp. U 00, —
Mocksa: UznatensctBo FOpaiit, 2020. — 329 ¢. — (IIpodeccuonanproe oopazoBanue). — ISBN
978-5-534-03540-7. — Texkct: anextponHslii // IBC Opaiit [caiit]. — URL: https://urait.ru/

8. Mycun, 0. P. ®wusuka: MexaHuka CIUIOIIHBIX CpeJ, MOJEKyJspHass (u3MKa U
TepMOJIMHAMMKa: ydyeOHoe mocolOue aisi cpeaHero mnpodeccruoHanbHoro obpasosanus / 1O. P.
Mycun. — 2-e m3n., ucnp. u gon. — Mocksa: UznmarensctBo FOpaiit, 2020. — 163 c. —
(ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-534-03000-6. — Texkct: anexTpoHHbIi // DBC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/

HNHurepHer-pecypcesl

9. www.fcior.edu.ru (denepanbHBIA IEHTP WHHOPMAITMOHHO-00Pa30BaTEIILHBIX PECYPCOB)

10. www.dic.academic.ru (Axagemuk. CIoBapu ¥ SHIIUKIIOTIETUH )

11. www.booksgid.com (DnexkTpoHHas OnOINOTEKA)

12. www.globalteka.ru (Cno6anpHasi 6MOIMOTEKA SIEKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (EauHoe 0OKHO J0CTyIa K 00pa3oBaTeIbHbIM Pecypcam)

14. www.st-books.ru (JIyuiias yueGuas aureparypa)

15. www.scool.edu.ru (Poccuiickuii 06pa3oBaTebHbI TOPTAI)

16. www.ru/book (DaexTpoHHas GUOIMOTEYHAS] CHCTEMA)

17. www.alleng.ru/edu/phys.htm (O6pasoBarenbhblie pecypesl MuTepreTa - Dusnka)

18. www.school-collection.edu.ru (Enunas xoswiekims nudpoBbix 06pa3oBaTelIbHBIX PECYPCOB)

19.24 https//fiz.1september.ru (YuebHo-MeToanyeckas razera «dusuka»)
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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/
http://www.scool.edu.ru/
http://www.ru/book
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru/

20. www.n-t.ru/nl/fz (HoGeneBckue naypeaTsl o hU3HKE)

21. www.nuclphys.sinp.msu.ru (nepnas ¢pusuka B MaTepHeTe)

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

23. www.kvant.mccme.ru OKypuan «KBaHTy)

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

MeToanuyeckne yKazaHus JJis1 00yYAIOIIMXCS M0 OCBOEHHU IO M CIIUIINHbBI

25. MeToauueckue yKa3zaHus JUIsi 00yJaroMIUXCs 10 BHIIOTHEHUIO IPAKTUIECKUX padoT.
26. MeToandeckue yKazaHusl 711 00YJaroIIHUXCsl IO BBITOJTHEHHUIO J1a00paTOPHBIX padoT.
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