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1. MACIIOPT PABOYEHN ITPOI' PAMMBbI YYEFHOMW JUCIUILIAHBI
0/1.06 PUBUKA (YIJIYBJIEHHBIN YPOBEHD)

1.1. ObsacTh npuMeHeHusi padoueii MPOrpaMMal

PabGouass mporpamma y4eOHOW IHUCUMIUIMHBI SIBISETCS YacThl0 MPOrPaMMBbl
MOATOTOBKMU crnienuanuctoB cpeanero 3seHa (nanee — [IIICC3) B cootBercTBUU ¢ PI'OC
CIIO mno conemmansHocTH 23.02.04 TexHuueckass SKciulyaTauuss OJBEMHO-
TPAHCIIOPTHBIX, CTPOUTETHHBIX, JOPOKHBIX MAIIUH U 000pYT0BaHUS (II0 OTPACIISIM)

1.2 Mecro y4eOHO!l AMCUMINIMHBI B CTPYKType NpPOrpaMMbl IOATOTOBKH
CIeLMATHUCTOB CPeHEro 3BeHa:
YyeOHasi TUCIUIIINHA BXOIUT B 001eoopazoBaTenbubiii 1iuki [TTICC3

1.3. lleqtu 1 TpeOOBaHUA K pe3yJbTATAM OCBOCHHMS YUeOHOM IUCIUININHBI:

B pesynbTate ocBOeHUs y4eOHON NUCHUILTMHBI O0YYalOIUNUCS JOJDKEH JOCTUYh
CIEAYIOIIUE PE3YIbTAThI:

JUYHOCMHbIE:

- YyBCTBO TOPJOCTH M YBAXKEHHUSI K HUCTOPUH M JOCTHKEHUSM OTCYECTBEHHOM
¢busnyeckoil Hayku; (QU3MYECKH TpaMOTHOE TOBEJIECHHE B MIPoQecCHOHATBLHON
NEeSATENBHOCTH U OBITY IIPH 0OpaIlIEeHUH ¢ IpUOOPAMH U YCTPOHUCTBAMU;

- TOTOBHOCTh K IPOJIOJDKCHHIO OOpa30BaHUS W TOBBINICHUS KBaTH(DHUKAIIUA B
n30paHHON TPO(EeCCHOHANBHON AEATENbHOCTH W OOBEKTHBHOE OCO3HAHHUE POJIHU
(M3UIECKUX KOMIICTCHITNI B 3TOM;

- YMEHHE WCIOJb30BaTh JOCTHKEHUS COBPEMEHHOW (U3MYECKOM HAYKH U
(U3UYECKUX TEXHOJIOTHHA ISl TIOBBIIIICHUSI COOCTBEHHOTO WHTEUICKTYaIbHOTO Pa3BUTHS
B BBIOpPAHHOW PO ECCUOHAIBHOMN ACSITENbHOCTH;

- YMEHHE CaMOCTOSITEIbHO MOObIBaTh HOBBIE I ceOsi (U3MYecKue 3HaHUS,
UCIIOJNIB3YS IS TOTO TOCTYIHBIC HCTOYHUKU WH(OPMAITNH;

- YMEHHE BBICTpAaUBaTh KOHCTPYKTHMBHBIE B3aMMOOTHOIICHHUS B KOMaHJE TIO
perieHnto o01uX 3a1a4;

- yYMEHHE YHOpaBJISATh CBOEH T[MO3HABATEIBHOU JIESITEIBHOCTHIO, TMPOBOIAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO PA3BUTHS,

Memanpeomemuule:

- UCTIOJB30BaHNE PA3IUYHBIX BUJIOB MTO3HABATEILHON NESITEIBHOCTH JJIsl PEIICHUS
(dusnyeckux 3agad, MPUMEHEHUE OCHOBHBIX METOJIOB TMO3HaHUSA (HAOIIOACHUS,
OTMCAaHMS, U3MEPCHUS, SKCIICPUMEHTA) TSI U3yUCHHUS Pa3TUIHBIX CTOPOH OKPYIKAFOIICH
JICUCTBUTEIILHOCTH;

- HCTOJIb30BAaHUE OCHOBHBIX MHTEJUICKTYaJIbHBIX OMEpariii: MOCTAaHOBKH 3aJ1a4H,
dbopMynupoBaHUS ~THUIOTE3bl, aHaIW3a W CHHTE3a, CpaBHEHUS, 0O0OOIICHMS,
CUCTEMATHU3AIlNH, BBISABJICHUS TMPUYUHHO-CICJCTBEHHBIX CBS3€H, MOWCKAa aHaJOrOB,
(dbopMyTUpOBaHUS BHIBOJOB [IJISi U3YUYEHHS PA3JIMYHBIX CTOPOH (PU3UUECKHX OOBEKTOB,
SBJICHMA M TIPOILIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOAMMOCTh CTAJIKUBATHCS B
npodecCuoHANbHOM cdepe;

- YMEHHUE TEHEpPUPOBATh WJIEW W OMPENENATh CPEJACTBA, HEOOXOIUMBIE IS WX

peanu3alnu;
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- YMEHHE WCIIONB30BaTh PA3IUYHBIC WCTOYHHUKHU I TONy4YeHUs (HU3NIECKOM
nH(OpMAIH, OLICHUBATh €€ IOCTOBEPHOCTH;

- YMEHHUE aHAJM3UPOBATh U MPEICTABIIATh HH()OPMAITHIO B PA3INYHBIX BUJIAX;

- YMEHHUE MNyOJMYHO MPEJCTaBISITh PE3ylabTaThl COOCTBEHHOI'O MCCIIEIOBAHUSA,
BECTU JUCKYCCHUHM, JOCTYIIHO M TapMOHMYHO coOYeTas cojJepkaHue U (HOpMbl
npecTaBisieMon nHhopMaIuy;

npeomemuule:

1) chopmupoBaHHOCTH MpEACTaBICHUI O POJIM U MecTe (PU3UKU U ACTPOHOMHHU B
COBPEMEHHOM HayYHOU KapTHUHE MHpPA, O CUCTEMOOOpa3ytouie poiau GU3NKU B Pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJle POCCUUCKUX U
3apyOEKHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE HAyKU; MOHUMaHUE (PU3NYECKOU CYIIHOCTH
HaOJI0/IaeMbIX SIBIIGHHUM MHUKPOMHpA, MaKpOMHUpa W MeEraMupa; HOHUMaHHE POJIH
ACTPOHOMHHU B TIPAKTUYECKON JESITEIBbHOCTH YEJIOBEKAa M JaJIbHEHIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, POJU (PU3UKH B (POPMHUPOBAHUU KPYro30pa U (PyHKIIMOHAILHON
IPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS TPAKTUUECKUX 3a]1ay4;

2) chopMUPOBAHHOCTh YMEHUM pacro3HaBaTh PU3NUYECKUE SBJICHUS (IIPOIECCHI) U
OOBSICHSITH MX Ha OCHOBE H3YUYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE
MPSMOJIMHEMHOE JBUKEHUE, CBOOOJHOE NaJCHUE TeJ, ABWKEHHE I0 OKPYKHOCTH,
WHEpIUS, B3aUMOJICHCTBUE TeJ, KOJeOaTeNbHOE JIBIXKEHHE, PE30HAHC, BOJHOBOE
nBrkeHue; nudadysus, OpoOyHOBCKOE JBUXEHHUE, CTPOCHUE JKUJIKOCTEH M TBEPABIX TET,
U3MeHeHue oObeMa Ten TpU HarpeBaHuM (OXJIAXKICHUHU), TEIUIOBOE paBHOBECHUE,
WCIIAPEHHE, KOHJEHCAIIMs, TUIaBJIECHUEe, KPUCTAIUIN3allNsl, KUTIEHUE, BIAXXHOCTh BO3AyXa,
CBS3b CPEJIHEW KMHETHYECKOW SHEPIHH TEIJIOBOTO JBMXCHHS MOJIEKYJ C aOCONIOTHOM
TeMIEPaTypol, MOBBIIIEHUE JABJICHHS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXy I[apaMeTpaMHu COCTOSIHMSI Ta3a B U3OMpOIEccax; dJIEKTpU3alus Tell,
B3aMMO/JICHCTBUE 3apsiiOB, HArpeBaHuWe TMPOBOJHUMKA C TOKOM, B3aUMOJICUCTBHUE
MarHuTOB, JICKTPOMAarHUTHasE UHAYKIMS, ACHUCTBUE MAarHUTHOTO MOJIA Ha MPOBOJHUK C
TOKOM U JIBHKYIIIMICS 3apsijl, dJIEKTPOMAarHUTHBIC KOJIE€OaHUsI U BOJHBI, MPSIMOJIMHENHOE
pacnpoCTpaHEHUE CBETa, OTpPaKEHHUE, MPEJIOMIIEHHE, WUHTeppepeHius, Audpakiaus u
MoJIsIpU3alvsl  CBETa, JUcHepcus cBeTa; (OTOIEKTpUUYecKuit 3PEdeKT, CBETOBOE
JABJICHHE, BO3HUKHOBEHUE JIMHEWYATOro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAS H
MCKYCCTBEHHAs PAIMOAKTUBHOCT;

3) BiazeHHE OCHOBOIOJATAOIIUMHA (HU3NUECKUMU TOHITHUSIMU WM BEIWYMHAMU,
XapaKTepU3yIOMMMHU (HU3NIECKUE MPOIECChI(CBSI3aHHBIMU C MEXaHUYECKUM JIB)KCHHUEM,
B3aUMOJICCTBHUEM  T€JI, MEXaHWYECKUMU KOJEOaHUSIMU UM  BOJIHAMH, AaTOMHO-
MOJIEKYJISIDHBIM CTPOCHHEM BEIIECTBA, TEIUIOBBIMH MPOLECCAMU; DIIEKTPUUECKUM H
MarHUTHBIM TIOJISIMHU, DJICKTPUUYECKUM TOKOM, JJICKTPOMArHUTHBIMU KOJICOAHHSIMU H
BOJIHAMM; OINTHYECKUMHM SIBJICHUSMH; KBAaHTOBBIMHU SIBJICHUSIMHU, CTPOCHHEM aTroMa M
aTOMHOTO agpa, PaTMOaKTUBHOCTHIO); BJIQJICHUE OCHOBOIIOJIAra0IUMU
ACTPOHOMHYECKUMH  TOHSTHUSMH, TO3BOJIIONIMMU  XapaKTepU30BaTh  IPOIIECCHI,
MPOUCXOJIAIINE Ha 3Be37aX, B 3BE3JHBIX CHUCTEMaX, B MEXKraJaKTHYECKOW Ccpele;
JIBIDKCHHE HEOECHBIX TeJI, DBOJIIOIIUIO 3Be3/] U BeelleHHoi;

4) BnaJeHUWE 3aKOHOMEPHOCTSAMH, 3aKOHAMH U TEOPHUSMH (3aKOH BCEMHUPHOIO
Tsrotenus, I, II u III 3akonbl HbroTOHA, 3aKOH COXpaHEHUS MEXAHHUYECKOW SHEPIHH,
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3aKOH COXPAHEHUSl UMIYJIbCA, MPUHIIUI CYNEPHO3ULIUNA CHUJI, IPUHLIUI PABHONPABHOCTHU
MHEPUUAIIBHBIX CHUCTEM OTCUYETa; MOJICKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, TEPBBIM 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsa, 3akoH KynoHna, 3akon Oma miig yyacTka 1enu, 3akoH Oma st
IIOJTHOM DJIEKTPUYECKOM I1enu, 3akoH Jxoyns - JleHma, 3aKOH 3JIEKTPOMArHUTHOM
WHIYKIWHW, 3aKOH COXPAHEHHUsI HSHEPruM, 3aKOH MPSMOJUHEWHOrO PacHpOCTPAHEHUS
CBETA, 3AKOH OTPA)XEHUs CBETA, 3aKOH MPEJIIOMJICHUS CBETA; 3aKOH COXPAHEHUS SHEPTUU,
3aKOH COXPAHEHHsSI HMIIYJIbCA, 3aKOH COXPAHEHUs OJJIEKTPUYECKOro 3apsifa, 3aKOH
COXpaHEHUsI MacCOBOTO YMCIa, MOCTynarhl bopa, 3aKoH paauoakTHBHOIO pacnajaa);
YBEPEHHOE HCIIOIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH NpH aHalu3e (PU3NYecKux
SABJIEHUH U MIPOIIECCOB;

5) yMEHHE yYHUTHIBATh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (PU3NUECKUX MOJIEIICH:
MarepualibHasi TOYKA, HWHEPUUAIbHASICUCTEMAa OTCYETa, HWJCAbHBIA Ta3; MOJENH
CTPOEHMS T'a30B, KUJIKOCTEN U TBEPABIX TEN, TOUCYHBIN JIEKTPUUECKHUM 3apsi,

sliepHasl MOJIeJIb aToMa, HYKJIOHHash MOJEJb aTOMHOTO fjipa MpH pEIICHUU
(du3nUecKux 3aaay;

6) BiaJCHUE OCHOBHBIMU METOJAMHU HAy4YHOTO IO3HAHUSA, MCIOJb3yEMbIMU B
¢bu3uKe: TPOBOAUTH MPSIMbIE U KOCBEHHBIC M3MEPEHUsI (PU3UYECKUX BEJIMYWH, BHIOMpAs
ONTUMAJIbHBIA CIOCOO M3MEpPEHUsT U HCHOJb3ysSd HW3BECTHBIE METOIbl OICHKU
MOTPENTHOCTEeH M3MEPEHUH, MNPOBOAUTH MCCIECIOBAaHUE 3aBUCUMOCTEH (DU3UUECKUX
BEJIMYUH C MCHOJB30BAHUEM MPSIMBIX W3MEPEHUM, OOBSICHATH MOJyYCHHbIE PE3YJIbTATHI,
UCTIONB3ysT (U3HYECKUE TEOPUHU, 3aKOHBI U TIOHSATHS, M JIEeNaTh BBIBOJBI, COOJIOJATh
nmpaBuia 0e30macHOro TpyJa NpH MPOBEJIECHUM HCCIEAOBaHUN B paMKax y4eOHOro
DKCIIEPUMEHTa U y4eOHO-UCCIIEIOBATEIbCKON JICITEIbHOCTH C HMCIHOJb30BaHUEM
HUPPOBBIX  UBMEPUTENBHBIX  YCTPOWCTB UM JAOOpAaTOPHOTO  0OOpYJOBaHUS,
c(hOpPMHUPOBAHHOCTH MPEJCTABICHUN O METOJaX MOJYyYCHUSI HAyYHBIX aCTPOHOMHYECKUX
3HAHUM;

7) chopMHPOBAHHOCTh YMEHHUS pellaTh pacyeTHbIE 3ajladyd C SBHO 3aJaHHOMU
(u3uyecKo MOJIeNbI0, MCIOJIb3Ysl (PU3NUEeCKHUe 3aKOHbI M MPHUHIUIIBI, HAa OCHOBE
aHajgu3a YCJIOBHUSl 3a/Jlaud BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHATH (U3UUYECKUEC
BENTMYUHBI W (GOPMYJIbl, HEOOXOIUMBIE MJisi €€ peIIeHUs, MPOBOJUTH PACUYEThl H
OIICHUBATh PEAJbHOCTh IMOJYYEHHOTO 3HA4YCeHHs] (DU3NYECKON BEIMYUHBI, pENIaTh
KaueCTBEHHbIC  3aJauM, BBICTpauBas JIOTUYECKH HENPOTHBOPEUMBYIO  ILIETIOYKY
pacCyXKJIeHU C ONOpoil Ha M3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (HU3UYECKHUE
SABJICHUS;

8) chopMHPOBAHHOCTh YMEHUS IPUMEHSThH TOJyYCHHBIC 3HAHUS N1 OOBICHEHHUS
YCJIOBUYM MPOTEKaHUsI (PUBMUECKUX SIBJICHUW B MPUPOJIC U JJIA NMPUHATHS MPAKTUUYECKUX
pelieHrui B MOBCEAHEBHON KWU3HU ISl o0ecrieueHusi 6€30MacHOCTH MPU OOpAaIllCHUH C
OBITOBBIMM TPUOOPAMHU M TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3I0pPOBbs U
COOJIFOZICHUST HOPMAKOJIOTMYECKOTO TOBEICHUS B OKpYKalolllel cpefe; MOHUMaHUue
HEOOXOJIMMOCTH TIPUMEHEHUS TOCTHXKEHUM (DU3UKU U TEXHOJIOTHH JIJIsi pallMOHAIBHOTO
MIPUPOJIOTIOIB30BAHUS;

9) chopMUpPOBAHHOCTh COOCTBEHHOW MMO3UIMK TIO OTHOIICHUIO K (PU3HUECKOMN
uH(pOpMaIUK, MOTydYaeMON M3 Pa3HbIX MCTOYHUKOB, YMEHUW HMCIOJB30BaTh IU(PPOBHIE
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TEXHOJOTHH JUIi TIOMCKA, CTPYKTYpUPOBAaHUSA, HHTEPOPETALUU U MPEICTaBICHUA
y4eOHOM ¥ HAYYHO-TIOMYJSPHONM WH(GOPMALUK; pa3BUTHE YMEHUH KPUTHYECKOTO
aHaJIM3a MoJly4aeMoi HH(pOpMaIliH;

10) oBinageHue yMmeHHsIMU paldOTaThb B TPYIIE C BBIIOJHEHUEM Pa3IUYHBIX
COLIMAJIbHBIX pOJIEH, IUIAHUPOBaTh pabOTy TIpyNINbl, PALUOHAIBHO paclpeiesaTh
JESITEIbHOCTh B HECTAHJAPTHBIX CUTyalUsiX, aJ€KBATHO OLIEHHWBATH BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYIIIIbI B pELICHUE PACCMAaTPUBAEMON TPOOJIEMBI;

11) oBnagenue (cOpMUPOBAHHOCTb NPEJCTABICHUN) MpaBUIAMHM  3aIllUCU
dbusnyeckux QGopMmyn penbepHO-TOUEUHON cucTtembl o6Oo3HaueHuit Jl.bpainsa (ms
CJICTIBIX U CJIA00BUIAIIUX O0YUYAROIITHXCS).

Ilpogpeccuonanvnaa nanpagénennocms yueonout Oucyunaunvt «Dusuxar
MpEANojaraeT  LEJEHANpPaBJIeHHOE  NPUMEHEHHE  IEJarOTMYeCKUX  CPENCTB,
00€ecreynBalIIMX HE TOJBKO (OPMHUPOBAHHUE Yy OOYYaIOIIMXCS 3HAHUWA, YMEHW,
HAaBBIKOB 10 YYE€OHOW JUCUUIUIMHE, HO U Pa3BUTHE MHTEpPeca K JaHHOU Mpodeccuu Win
CHEUUATbHOCTH, LIEHHOCTHOE OTHOILIEHUE, MPO(PECCHOHANBHBIX KAayeCTB JUYHOCTU
OyIyliero crenuaiucTa.

1.4 KoJinuecTBO 4aCOB Ha OCBOEHHE POrPaMMbl Y4eOHOM AUCHUIIITUHBI:
MakcumanbHol yueOHOM Harpy3ku oOydaromierocs: 135 yacos, B Tom uucie:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs 123 vaca;
KOHCYJIbTAIUs 6 4acoB.

MIPOMEKYTOUHas arTecTainus 12 yacos.



2 CTPYKTYPA Y COJAEP)KAHUE YYEFHOU JUCIUTLINHBI

2.1 O0beM yueOHOM TUCHHUIJIMHBI U BHAbI Y4eOHOI padoThI

Bupa yueOHoii padoThl
( B.T.4. MpoecCHOHAILHO-OPUEHTHPOBAHHOE CO/IePKAHHE)

O0BbeM yacoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero mo nporpamMme JUCHMIIAHBI) 135
Oo6s13aTesibHAs AyIMTOPHAsA yueOHAs Harpy3Ka (Bcero) 123
B TOM YHCJIE:

JICKLIMH, YPOKHU 75
U3 HUX npogheccuonaibHO-0pUEeHMUPOBAHHOE COOePIHCanue 28
MIPAKTUYECKHE 3aHATUS 32
71a00paTOPHBIE 3aHATUS 10
U3 HUX npogheccuoHaIbHO-0PUECHMUDPOBAHHOEC COOEPIHCAHUE 10
KOHCYJIbTaIUs 6
9K3aMEH 12

[TpomexxyTouHas aTTectanus B opme:

I cemectp - apyrue popMbl KOHTPOJIS (CpeIHUI OalT IO TEKYIIMM OLIEHKaM yCIIeBa€MOCTH )

Il cemecTp — 3K3ameH




2.2 TemaTuveckuii miaH u cogepkanue yuedoHoii qucuumiuabl OJ1.06 @usuka (YrjayoaeHHbI YPOBEHb)

Koasl
KOMTIIeTEeHIIHIA,
Conep:kanue y4eOHOro MaTepuaJia, Jad0paTopHble U MPAKTHYECKHUE
HaumenoBanue 3aHAITHS, CAMOCTOSITeIbHAsA padoTa o0yuyaromerocs, KypcoBasi padora O0bem Yposennb (bopmupoBarnuio
pa3aesioB u TeM (mpoekT) (eciu MpeayCMOTPEHBI), HHbIE BUAbI y4eOHOii padoThI B 4acoB 0CBOEHMS KOTOpLIX
COOTBETCTBUHM C YUYeOHBIM IVIAHOM cnocoderByer
3JIEMEHT
NPOrpaMMblI
IlepBblii cemecTp
Beenenue ®Pu3nKa METOAblI HAYYHOIO ITO3HAHMUSL. 2 1
Pa3nen 1. Mexanuka 24 JIngaHOCTHEIE,
Tema 1.1. OcHoBbl | Coaepkanne y4eOHOro MaTepuaia 6 METanpeaMETHBIE U
KHHEMATHKH IIpodeccoHAIBLHO-OPUEHTHPOBAHHOE CONEPKAHUE 2 1 NPEIMETHBIC
MexaHnnueckoe  JIBUKEHUE. XapaKTEPUCTHUKH  MEXAHHYECKOTO  JBUKCHHUS: KOMIICTCHIIMH B
IIepeEMEIICHUE, IyTb, CKOPOCTb. PaBHOMEpHOE NPSIMOJIMHENHOE JIBH)KCHHE. COOTBETCTBUU C
OTHOCUTENBHOCTh MEXAHMYECKOTO JIBMXKEHHS. YCKOpeHue. PaBHomepemeHHOe ®I'OC cpennero
npsiMoJHeHoe ABrkeHne. CBoboHOe najieHue tei. PaBHOMepHOE ABMXKEHUE 110 obmero
OKPY’KHOCTH. /IBM)KEeHHUE Tena OPOLIEHHOTO MO YIJIOM K TOPU30HTY. o0Opa3oBaHus,
IIpakTuyeckoe 3ansatue Nel Pemenue 3agau no Tteme «PaBHOMepHOe u 2 2 YTBEPKICHHOTO
PaBHOYCKOPEHHOE JIBHIKEHUE. IIPUKA30M
IIpakTyeckoe 3ansaTue Ne2 Pemienue 3agau o teme «PaBHOMEpHOE JBUKEHHE 2 Munncrepcrsa
110 OKPYKHOCTH». 00pasoBaHus U
Tema 1.2. OcnoBsbl | Coaepskanne y4eGHOro MaTepuaja 8 Hayku P® ot
AMHAMUKHA IIpodeccnoHaILHO-OPHEHTUPOBAHHOE COAEP/KAHUE 2 1 17.05.2012 Ne 413
OcHoBHas 3a1aua n1uHaMukH. B3aumopeiicteue ten. Cuna. Macca. IlepBblit 3akoH
Herorona. Bropon 3akoH Hsrorona. Tpernii 3akoH Hbrorona. MHepruanbHble
CHUCTEMBI OTCUYETA.
Cunbsl B mpupoje. 3aKOH BCEMHUpPHOro TiaroreHus. Cuna TSKECTH W Bec. 2
Hesecomocts. IlepBast kocMuueckasi ckopocTs. Cuila ynpyroctu. Cuia TpeHusl.
IpakTnyeckoe 3ansitue Ne3 Pemenue 3aga4 no reme «3akoHbl HproTOHAY 2 2
Pemenne 3a1a4 ¢ npod)ecCHOHAIBLHONH HANPABJICHHOCTBIO 2 2

JladopaTtopnoe 3ansitue Nel '"l3ydeHme OCOOEHHOCTEH CHJIBI TpEHUS
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(ckonpxenus)"

Tema 1.3. 3akonbl | Cogep:xanne yueOHOro Mmarepuajia 8
COXpaHeHHd B HNmnynbece Tena. 3aKkOH COXpaHEHUsl MMITysibca. PeakTuBHOE 1BH)KeHUE. PakeTHble 2
MeXaHHMKe JIBUTATEIN U Pa3BUTUE PAKETOCTPOCHUSI.
Mexanuveckass paboTa cuiabl. MomHOCTh. DHeprusa. KuHernueckas sHEprus. 2
[ToreHunanbpHas SHeprus. 3aKOH COXPAHEHUs MEXaHUUYECKOM SHEPTUH.
IIpakTnyeckoe 3ansaTe Ned Pemienue 3agay mo Teme «3aKOH COXpaHEHHUS 2
HMITYJIbCa
IIpakTyeckoe 3anaTue NeS PemieHue 3amau 1no teme «3aKOHBI COXPaHEHMUS 2
SHEPIUN»
Tema 1.4. Conep:xxanue yueOHOIro MaTepuaJa 2
Crarnka PaBHoBecue ten. YcnoBus paBHOBecus TBEpAOro rtena. llnedo cunbl. MomeHT 2
cuiibl. Peryar u 6110K. «30510TO€ MPaBUIIO MEXAHUKH.
Pasznen 2. MoJsekyasipHasi u3uKa 1 TEPMOTUHAMHKA 16
Tema 2.1. OcHoBbl | Coaepkanne y4eOHOro MaTepuaja 4 JlnunoctHbIE,
MOJIEKYJISIPHO- IIpodeccnonaibHO-OPMEHTHPOBAHHOE COACPKAHUE 2 MeTaIpeaMETHBIE U
KHHETHYeCKOoM OcHOBHBIE TOJIOXKEHUS MOJIEKYJISIpHO-KMHETHYecKo Teopuu. Pasmepbl u macca IIPEAMETHBIE
TeOpHH. MOJIEKy1 © aToMoB. bpoyHoBckoe gaBuxkenue. Juddysus. CrpoeHue KOMIIETEHIINH B
ra3oo0pa3HbIX, KUAKUX M TBepIAbIX Ted. CKOpPOCTH ABMXKEHHUS MOJEKYJI U HUX COOTBETCTBUHU C
n3Mmepenue. Mneansusiii ra3. JlaBnenne rasza. Temneparypa. OCHOBHOE ypaBHEHHE ®I'OC cpennero
MOJIEKYJISIPHO-KUHETUUECKON TEOpHH. YpaBHEHHE COCTOSHMS WJI€AIIbHOTO Tasa. o0miero
["a30BbI€ 3aKOHBI. o0Opa3oBaHus,
IIpakTuyeckoe 3ansaTue Ne6 Pemenue 3amau mo teme «YpaBHEHHE COCTOSHUSA 2 YTBEPKICHHOTO
UICAIBHOTrO rasa. I'a3oBble 3aKOHBD MIPUKA30M
Tema 2.2. OcnoBbl | Conep:kanue y4eO0HOro MaTepuajia 6 Munmncrepcrsa
TEPMOJMHAMUKH IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE COIEPKAHNE 2 06pa3OBaHI/I$I u
BuyTpenHsist sHeprust uaeanbHoro raza. Pabora u Temnora xak ¢popmbl nepeaayn Hayku PO or
sHepruu. YpaBHeHHUE TEMIOBOro Oananca. AnuabaTHBIH mpolecc. 17.05.2012 Ne 413
[lepBoe Hauano TepMoAMHAMUKHU. BTOpoe Havyaio TepMOJMHAMUKH.
IIpodeccnoHaIbLHO-OPHEHTUPOBAHHOE COAEP/KAHUE 2

Terosble asurarenu. [IpuHUMN nEeMCTBHUS TEIIOBOM MallWHBL. XOJOAWIBHUK.
KIIJI TenmoBoro asuraresns. [{lukn Kapno. Oxpana npupoibl.
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IIpakTuyeckoe 3anusaTue Ne7 Pemenune 3amady nmo teme «llepBwlii 3aKoH 2 2
TepMoauHaMHUKU.  IIpuMeHeHme  nepBoro  3akoHa  TEPMOJMHAMHUKHA K
U30IIpOoLIECCaM».

Tema 2.3. | Conep:kaHue y4eOHOT0 MaTepuaJia 6

ArperaTHsle IIpodeccnoHaIbLHO-0PHEHTUPOBAHHOE COAEPKAHUE 2 1

COCTOSIHUSA Hcnapenue u konaeHcanus. HacblmenHsiit nap. AOCONIOTHAs U OTHOCUTENIbHAs

BelllecTBA. BIQ&XHOCTh Bo3ayxa. Touka pocel. Kunenue. Ileperpereiii map u  ero

®da3zoBbIe UCIIOJIb30BaHUE B TEXHUKE. XapaKTEePUCTHKA KUIAKOTO, TBEPJOro U Ia3000pa3HOro

nepexoasl cocrosHus BemecTsa. Inasma. Kpucramumueckue u amopdHbie Tena.
Pemrenue 3aaa4 ¢ npogecCHOHAILHOH HANIPABJICHHOCTHIO 2 2,3
JladopaTopHoe 3ansaTue Ne2 «l3mMepenne OTHOCUTENBbHON BIQKHOCTH BO3JIyXa»
IIpakTyeckoe 3anaTue Ne§ Penmenne 3anad no reme «Bna)kHOCTb BO3LyXa». 2 2

Pa3znen 3. DuekTpoguHaMuka 32 JInaHOCTHEIE,

Tema 3.1. Coaep:xanue yueOHOro MaTepuaJia 9 METaNpeAMETHBIE U

DileKTpuYecKoe DneKTpuuecKue 3apsibl. 3aKOH COXpPaHEHMsI SJIEKTPUUECKOIo 3apsiia. 3aKoH 2 1 IIPEAMETHBIC

noJjie Kynona. Onexkrpuueckoe nosue. HanpsbkeHHOCTS aiekTpudeckoro nods. [Ipunnun KOMIIETCHIIVH B
CYNIEPIIO3HIIMU TTOJIEN. COOTBCTCTBHH C
PabGora cunm anekTpocratudeckoro moiis. IloteHruman. Pa3HOCTh MOTEHIMATIOB. 2 ®I'OC cpennero
OKBUINOTEHLMATbHbIE MOBEpPXHOCTU. CBSA3p MEXKAY HANpPSHKEHHOCTBIO U obmiero
Pa3HOCTBIO MOTEHUHAIIOB DJIEKTPUYECKOro Ioss. [IpoBONHUKU B 3JIEKTPUYECKOM obpazoBanwusl,
nose. JIMDJIeKTPUKH B AJIEKTpUYECKOM nose. [Tonsipusaius Iu3aeKTpUKOB. YTBCPKACHHOT'O
ITpakTyeckoe 3anaTue Ne9 Penenne 3a1a4 no reme « QJIEKTPUUECKOE TTOJIE» 2 2 IIPUKa3OM
IIpakTuyeckoe 3ansaTue Nel0 Pemenue 3agau no teme «DJIEKTPUUECKOE TOJIEN 2 Munucrepcrsa
Konnencaropsl. CoerHeHHe KOHIEHCATOPOB B OaTapero. DHeprus 3apsKeHHOTO 1 1 00pa3oBaHusA 1
KOHJIEHCATOpa. DHEPTHsl MIEKTPUIECKOTO MOJIS. Hayku P® ot
Jpyrue ¢opMbl KOHTpPOas (cpexHuii 0a/u1 1O TeKyWIMM OLICHKaM 17.05.2012 Ne 413
yCIeBaeMOCTH)

Bropoii cemecTp

IIpodeccnoHATBHO-OPHEHTHPOBAHHOE CO/IEP/KaHHE

Tema 3.2. 3akonbl | Coaep:kanue y4eGHOr0 MaTepuaja 10

MOCTOSTHHOI'0 IIpodeccnoHaIbLHO-0PHEHTUPOBAHHOE COAEPKAHUE 2 1

TOKa VYcnoBus, HEOOXOAUMBIE Il BOSHUKHOBEHHS U MOJACPKAHUS AIEKTPUUECKOTO

Toka. Cujia TOKa M INIOTHOCTh TOoKa. 3akoH Oma AJid yJacCTKa IICIIN. 3aBHCHMOCTD
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ANEKTPUYECKOTO COMPOTUBIICHUSI OT MaTepuaia, IIMHbI U TUIOMAAN HONEPEYHOTO
CEYEHUSI MPOBOJHUKA. 3aBUCUMOCTb  COIPOTHUBJIEHHS IMPOBOAHUKOB  OT
TeMIEPaTypBbl.

OJIC ucrouynuka. 3akoH Oma mis mojaHod nenu. CoenuHEHUE MPOBOIHUKOB.
CoennHeHNEe UCTOYHUKOB 3JIEKTPUUECKON S3HEPTUU B OaTapero.
IIpodeccoHAIBLHO-OPHEHTHPOBAHHOE CONEPKAHHE

TernnoBoe neiicTBue snekTpuyeckoro Toka. 3akoH Jxoyns-Jlenma. PaGora u
MOIIIHOCTb JICKTPUUYECKOTO TOKA.

HpaKaneCRoe 3aHsATHE N 6 «3aKOHBI IOCTOSHHOT'O TOKa»

Pemenne 3a1a4 ¢ npodhecCHOHATBLHO HANIPABJIEHHOCThIO
JladopaTtopnoe 3ansitue Ne3d «lI3ydyeHue 3aKOHOB TOCIEIOBATEIHHOTO U
NapaJUIEIbHOTO COEIMHEHMS] IPOBOJHUKOB)

2,3

Pemenue 3a1a4 ¢ npodeccHOHAILHONH HANPABJICHHOCTBIO
JladopaTopHoe 3ansitue Ned «M3mepenue 9/IC U BHYTpEHHEro CONPOTHUBIICHUS
HMCTOYHUKAY

2,3

Tema 3.3.
DJIeKTprYecKuil
TOK B Pa3JIMYHbBIX
cpeaax

Coaep:xanue yueOHOro MaTepuaJia

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IePKAHUE
DONEeKTpUYeCKUid TOK B MeTalaX. OIEKTPUYECKH TOK B AJIEKTPOJIUTAX.
Onektponn3. 3akonsl Papanes. [[puMeHeHne dIeKTposIn3a B TEXHUKE.

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IePKAHUE
ONEeKTpUYecKUd TOK B Tra3ax M Bakyyme. MoHuzanus raza. Buasl razoBbix
paspsaoB. [loustue o muazme. CBOMCTBA M NPUMEHEHHUE 3JIE€KTPOHHBIX TYYKOB.

IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COAEPKAHNE
DNeKTpUYecknuii TOK B  moiympoBogHuKax. (CoOCTBEHHass MPOBOAMMOCTD
MOJYIPOBOAHUKOB. [TomynpoBoIHUKOBBIE TPHOOPHI.

Tema 3.4.
MarbuuTHoe 10J1e

Coaep:xxaHue yueOHOIro MaTepuaJia

IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COCPKAHME

BekTop WHAYKIMM MAarHATHOro mojiA. JleWcTBME MAarHWTHOTO TMOJS  Ha
OPSIMOJIMHENHBIA NPOBOAHUK C TokoM. Cuna Awmmepa. 3akoH Amrmepa.
BzanmopeiicTBrie TOKOB

JelicTBue MarHuTHOrOo TmOJds Ha JABWXKymuica 3apsa. Cuna  Jlopenna.
OrnpezenieHne yAeIbHOTO 3apsiia. Y CKOPUTEH 3apsiKEHHBIX YaCTHII.

ITpakTnyeckoe 3ansaTue Ne7 Pemenne 3anau «MarautHoe nose»
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Tema 3.5. Copnepxxanue yueOHOro MmarepuaJia 4 1
JuekTpoMarHuTH | [IpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COIEPKAHNE 2
asi UHAYKIUSA OnexktpomarnuTtHas uHaykuud. [IpaBuno Jlenna. 9/1C uMHAYKIIUU B JBUXKYIIMXCA
IIPOBOJIHUKAX. SIBiIeHMEe caMOMHAYKUMU. VHIyKTUBHOCTb. DHEPrus MarHUTHOIO
HOJIS.
IpakTnyeckoe 3ansitue Ne§ Pemenue 3agau « neKTpoMarHuTHAsE MHTYKIUSDY 2 2
Pasngea 4. Kosre0anus 1 BOJIHBI 12
Tema 4.1. Copnepxxanue yuyeOHOro MmarepuaJia 6 1 JInynoctHsle,
MexannuyeckKue KoinebarensHoe IBYDKECHUE. ["apmonuyeckue Ko1e0aHusl. CBoOOIHEIE 2 METAIPEIMETHBIE U
KoJIe0aHus MexaHnueckue Kosebanus. [IpeBpamieHwe SHEpPruMm TNpu  KoyeOaTeabHOM peIMeTHbIE
IBWxKeHUH. IlomepeuHble W TPOJOJIbBHBIE BOJIHBL. XapAaKTEPUCTUKU BOJIHBI. KOMIIETEHIIU B
3BykoBblie BoJHBL. MHTepdepentus BoaH. [loHsATHE O AHdpaKIvK BOJIH. COOTBETCTBUHU C
Pemenue 3a1a4 ¢ npodecCMOHATLHOM HANPABJIEHHOCTHIO 2 2,3 ®I'OC cpennero
JlaGopaTtopnoe 3ansaTHeNeS «l3yueHne 3aBUCMMOCTH TEepHOAa KoJeOaHHUN ob1ero
HUTSHOI'O MasATHUKA OT JJIMHBI HUTHY o0Opa3oBaHus,
IIpakTH4yeckoe 3aHATHE Ne 9 Pemenne 3amau «MexaHuuecKue KoJieOaHUS U 2 1 YTBECPKACHHOTO
BOJIHBI» puKasoM
Tema 4.2. Coaep:xxanue yueOHOro MaTepHuaJia 4 Mumnncrepcra
daekTpoMarHuTH | CBOOOHBIC AJIEKTpOMarHuTHbIC Konebanus. ®opmyna Tomcona. [IpeBpamienne 2 1 00pasoBaHus 1
ble KoJIeOaHust SHEPIruu B K0JIeOaTeIbHOM KOHTYpE. I'eneparop HE3aTyXaroluX Hayku PO or
AJIEKTPOMArHUTHBIX KoJieOaHui. BeIHYKIEHHbBIE 2JIEKTPHUECKHE KoJIeOaHusl. 17.05.2012 Ne 413
IIpodeccMOHAILHO-0PHEHTHPOBAHHOE COlEP/KAHHE 2
IlepemenHbi TOK. EMKOCTHOE W WHAYKTUBHOE CONPOTHUBJIEHUS NEPEMEHHOTO
Toka. 3akoH OMa /i 1IeT IEPeMEeHHOT0 Toka. PaboTa 1 MOIHOCTH MEpEMEHHOTO
Toka. ['eHepatopbl Toka. Tpancpopmaropsl. Ilomydenue, mepenada
pacnpenesIeHue JIEKTPOIHEPTUH.
Tema 4.3. Coaep:xxaHue yueOHOro MaTepuaJia 2
DJIEKTPOMATHUTH | DIIEKTPOMArHUTHOE IMOJIC KaK 0COOBI BUJ MaTepUU. DIICKTPOMArHUTHBIC BOJIHBI. 2 1
ble BOJIHbI Bubparop ['epuia. OTKpbITHIN KO1e0aTEeIbHbIN KOHTYDP.
N3o0perenne pagno A.C. IlonoBeiMm. Ilonstue o panuocBsasu. Ilpumenenue
AJICKTPOMArHUTHBIX BOJIH
Pa3nes 5 OnTuka 12
Tema 5.1 \ Copepxxanue yuyeOHOIro MmarepuaJia 2 JIngnoctHbIE,
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IIpupoaa cBera

CKOpOCTh pacTpOCTPAHEHUS] CBETA. 3aKOHBI OTPAXKCHHUS U IPEIOMJICHHUS CBETA.
[Tonnoe otpaxenue cBeta. JIunsel. ['Ma3 kak ontudeckas cuctema. OnTudeckue
npuOOpHI.

MCTAIIPCAMCTHBIC U
IMPEAMCTHBIC
KOMIICTCHIINU B

Tema 5.2 Conep:kaHue y4eOHOI0 MaTepuaa 6 COOTBETCTBUU C

BoJsiHoBbIE Wntepdepennust csera. KorepeHTHOCTh CBETOBBIX Jydeld. MHTepdepeHuus B 2 ®I'OC cpennero

CBONCTBA CBeTa ToHKuX mieHkax. Konpua Hetorona. Mcnonbs3oBanue nHtepdepeHnu B HayKe U o01mero
texnuke. udpaxmus ceera. Judpakuus Ha mend B HapajlieNbHBIX JIydax. oOpa3oBaHus,
JudpakumoHHas pelieTka. YTBEPKICHHOIO
[lonsipu3anuss  MONEPEYHbIX  BOJIH. [Tonsipuzanus CBETA. JBoiiHoe 2 IIPUKA30M
nyuenpenomiienue. [lomsipounsl. Jducnepcusi cBera. Buasl crnekTpoB. CrekTpbl MunwucrepcTBa
ucrnyckanus. CHekTpbl MOTJOUIeHUs. YibTpaduoneroBoe U HH(PpPaKpacHoe o0pasoBanus 1
u3iydeHus. PentrenoBckue ayuu. Mx npuponsa v CBOMCTBA. Hayku PO ot
IpakTnyeckoe 3ansitue Nel() Pemenue 3agau  «lIpenomienue cBera. 2 17.05.2012 Ne 413
JlndpakmoHHas peueTkay

Tema 5.3. Coaep:xanue yueOHOro MaTepuaJia 4

CnenuanbHas [Toctynarel OiiHmuTeiiHa. IlpocTpaHCTBO W BpeMms cClEUUAIbHOW TEOpHUH 2

Teopus OTHOCUTEJIBHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.

OTHOCHUTEIBHOCTH | OCHOBHBIE CIEACTBHS U3 MOCTYJATOB TEOPUH OTHOCUTEIBHOCTU. CBS3b MaccChl U 2
SHEPruu CBOOOJHOM YacTUIBl. ODHEPrus MOKOS. OJIEMEHThl PEeISITUBUCTCKON
JUHAMHUK.

Pa3nes 6. KBantoBasi pusuka u siiepHas 10

Tema 6.1. Coaep:xxanue yueOHOIro MaTepuaJia 4 JInuHoCTHBIE,

KBanroBas KBanroBas rumnotes3a [lnanka. BHemnuii gporosnexrpuueckuii 3¢ppexr. DOoTOHBI. 2 METaIpeMETHBIE U

ONTHKA Buytpennuit goroadpdexr. Tunsl Gorosnementon. [lanenue cpera. [lonsatue o IIpEIMETHBIE
KOPITYCKYJISIPHO-BOJIHOBOM IIPUPO/IE CBETA. KOMIIETEHIINH B
IIpakTnyeckoe 3ansitue Nell Pemenue 3amau "dopmyna OWHIITEHHA I 2 COOTBETCTBUU C
dotordpdexra. DoToHb!" ®I'OC cpennero

Tema 6.2. @usuka | Conep:kanue y4eOHOro MaTepuajia 2 o0ero

aromMa Pa3BuTHne B3IIIA/10B Ha CTpoeHUE BellecTBa. SnepHas monens atroma. OmnbITe O. 2 oOpasoBanwsl,
Pesepdopna. Mogaens atoma Bogopoaa o H. bopy. ['mmotesa ae bpoitns. YTBCPKIACHHOTO

Tema 6.3. Pusuka | Conep:kaHue y4eO0HOro MaTrepuaja 4 [IPHKa3OM

aTOMHOIO siApa EctecTBeHHass paanOakTUBHOCTb. 3aKOH paJWOaKTUBHOro pacnaaa. CrocoOsl 2 Munucrepcraa

Ha6J'IIOILCHI/I$I U PErUCTpalvn 3aps’KCHHBIX YdCTHII. CTpOCHI/IC ATOMHOTI'O spa.

oOpa3oBaHus U
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Hedexr maccel, 5HEprusi CBsI3M M YCTOHYMBOCTH ATOMHBIX snep. SlaepHble
peakuuu. McKyccTBeHHAs paiiOaKTUBHOCTb.

Hayku P® ot
17.05.2012 Ne 413

Jenenne tsxenbix spep. llennas snepHas peakuus. Yipasisemasl LenHas 2
peakuus. SnepHbii peakrop. IlomydeHume paguMoOakTHBHBIX M30TOIOB M HX
IIpUMEHeHue.  buoslorndeckoe  NEUCTBUE  PAAMOAKTUBHBIX  U3IIyYCHMM.
DIEeMEHTApHBIE YACTHLIBL.
Paszpnen 7. AcrpoHoMus 6
Tema 7.1. BunnMmeie nBrxeHns HeOSCHBIX Tell. 3aKOHBI ABMKeHUs uianeT. CucreMa 3emirs — 2 JImuHOCTHEIE,
Conneunas Jlyna. ®usnueckas npupoja miaaHeT u ManbiX Tea1 COJTHEYHON CUCTEMBI. MeTanpeIMETHbIE U
cHCTeMa IIPEIMETHBIE
Tema 7.2. Connue. OcCHOBHBIE XapaKTEpUCTHKU 3BE37. BHyTpenHee crpoenue ComHia u 2 KOMIIETEHIINH B
CousHue u 3B€31bI. | 3BE3]1 INIABHOM M1OCJIEI0BATEILHOCTH. DBOIIOLMS 3BE3 L. COOTBETCTBUHU C
Tema 7.3. Mieunsiii Ilyte — wama ramaktuka. [anaktuku. CTpOEHHE U DBOJIOLHS 2 ®I'OC cpennero
Crtpoenue Bcenennoi. 0011ero
Bcenennoii. oOpa3oBaHus,
YTBEPKICHHOIO
MIPUKA30M
MuHncTepcTBa
oOpa3oBaHus U
Hayku PO ot
17.05.2012 Ne 413
KoncyabTanun 6
IIpome:xyTOUHASI ATTECTALMA - IK3AMEH 12
HToro mo aucuunimnHe 135
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3. YCJIOBUSI PEAJIM3ALIMA TPOTPAMMBI  YUEBHOW
JUCHMUILIAHBI

3.1 TpeOoBaHusi K MHHUMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecreyeHHI0 y4eOHOM TUCIUTIIUHBI

Peanuzanus mporpaMMbl AUCHUILUIMHBI TPeOyeT HAMYUS yueOHOro KaOuHeTa
¢u3uku 11 OpOBEACHUS 3aHITUU JIEKIIMOHHOIO THWIIA, NMPAKTUYECKUX 3aHSATUN, B
TOM YHCJI€ TPYNIOBBIX, WHIUBHUIYaJIbHbBIX, MUCbMEHHBIX, YCTHBIX KOHCYJIbTAIUH,
TEKYILEro KOHTPOJIA U TPOMEKYTOUHOM aTTECTALIMH.

MebGenb 1 craiMoHapHOE 00OpPYJIOBAaHKE, B TOM YHUCJE: MEOENIb yUeHUYECKAst
13 cronoB, 26 crynbeB, Aocka ydeHudeckas 1 mryka, [IK 1 mTyka, cron
YUUTEIbCKUN PACIIMPEHHBIN C BbIKaTHOW TymMOoW 1 mTyka, mikad OTKPBITHIM 1
mryka, mkad yrmoBo 2 mryku., JKK-manens. HHCTpYKTMBHO-HOpMAaTHUBHAS
JOKyMEHTAaIMs. Y4ueOHO-IIpOTpaMMHasi JOKyMEHTAIUs: TIPUMEpHasi Mporpamma Io
TUCIUIUIMHE, pabouas MporpamMma, KaJeHJapHO-TEeMaTUYeCKUi IUIaH. Y4eOHO-
METO/MYECKash JIOKYMEHTalusa: Y4eOHO-METOJMYECKHEe KOMIUIEKChl IO TeMaM
JTUCITUTUTMHBI JIJ1s1 3aHSATUN, COOPHUKHU TECTOBBIX 33JJaHUN U CUTYallUOHHBIX 3aja4 110
JTUCIUIUIMHE. Y4YeOHO-HArsiHble TMOCOOMs: ITUTaKaThl, Y4eOHO-METOAMYECKUE
U3/IaHMUS.

JlaGopaTopHO-TEXHOJOTMYECKOE 000PYAOBAHUE:

BECHl TEXHUYECKUE C PA3HOBECAMU — 3 IIIT.; AMIIEPMETP I€MOHCTPAIIMOHHBIN —
5 IIT.; BOJIBTMETP AEMOHCTPAIMOHHBIN- 3 IIIT.;

KOJIOPUMETP C HAOOPOM KaJIOPUMETPUUYECKHUX Tell - 00beM 20 cM? - 5 mT.;

TEPMOMETP Ja0OPaTOPHBIN (HACTEHHBIN).

VYcranoBka 1abopaTopHas - BHEIIHUN (HOTO3PdEKT;

¥YcranoBka 1abopaTtopHast - BI3KOCTb KUIKOCTH;

VYcranoBka 1abopaTopHast - 3aKOHBI IOCTOSIHHOM U TTEPEMEHHOM TOKa;

VYcranoBka nabopatopHas - KOI(PPHUIMEHT TMOBEPXHOCTHOTO HATSHKEHUS
KUJKOCTH;

VYcranoBka nabopaTopHas - MAarHUTHOE T0JIE;

VYcranoBka naboparopHas - onpeeneHue GOKyCHOTO pacCTOSHUS JTMH3HI;

VYcranoBka 1abopatopHasi - paAHalioOHHbIN (OH;

VYcraHoBKa J1abopaTopHast - AIEKTPOEMKOCTh KOHJIEHCATOPA;

VYcranoBKa J1abopaTopHast - 3J1€KTPOMATrHUTHBIE BOJIHBI;

VYcraHoBka j1abopaTopHas - U3MEpPEHHEe ra30BOM MOCTOSHHOM;

VYcranoBka 1abopaTtopHast - KoJeOaHus! CTPYHBI,

VYcranoBKa J1abopaTopHast - MATEMAaTUYECKUN MasiTHUK;

VYcranoBKa J1abopaTopHast - TEMJIOEMKOCTh JKHUJIKOCTH;

YcranoBka abopatopHast - yopyrui yaap;

YcranoBka 1a00opaTopHAs - AIEKTPOU3IMEPUTEILHBIE TIPUOOPHI;

VYcranoBka nabopaTopHas - 0aUTMCTUIECKUN MASTHHUK;

YcraHoBka J1abopaTopHasi - yCKOpEHUE CBOOOIHOTO 1A ICHUS;

OCHOBBI U3MEPEHUI U 00PaOOTKU PE3YIHTATOB;

[Tpubop KOD-10 «koMIIIEeKT 37eKTpOPOHIN30BAHHBINY.
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JleMOHCTpallMOHHbIE Y4e€OHO-HAarJISAHbIE IMOCOOMS: KOMIUICKT HAarJISIHBIX
ITOCOOMH JIJI1 MOCTOSTHHOT'O MCIOIL30BaHUS

JIBUTATEIb BHYTPEHHETO Cropanus — 1 mr.,

JIMH3BI — 2 MIT.,

KaMepTOH — 2 IIT.,

3JeKTpomeTpa — 2 miT.,

JTAHAMOMETPBI — 5 1IT.,

JIepeBsIHHBIE OPYCKH — 5 IIT.,

Habop rpy3oB o 100 rpamm — 1 mT.

JIns TUCUUIUIMHBL ACTPOHOMUS:

Kommnac,

['o6yc JIyHbI ¢ TOICBETKOM,

[TopTpeThl yYeHBIX.

Crenn «Tabmuna [1.11. MenneneeBay.

Crenn ¢ BeIcKa3biBaHueM A. DiiHITelHa. HGOpMaIlMOHHBIN CTEH]I.

[InakaTsr:

«I1Ikana 31eKTPOMArHUTHBIX KOJIEOAHUI,

«ComHeyHas cucTeMay.

3.2. Y4eOHo-MeTOAMYeCKOe W HH(OPMALMOHHOEe olecreyeHue
peanu3anuu y4eOHO! JUCHUIINHBI

OcHoBHBbIE yUeOHbIE H3IaHUSA

1. Msxkumes, I'. SI. ®usuka: 10 kinacc: 6a30Bbli U yTIIyOJIEHHBIN YPOBHH :
yueOnuk / I'. 1. Msakumes, b. b. byxosues, H. H. Cotckuii ; noa penakmueit H. A.
[TapdentreBoii. — 10-e u3n. — Mocksa : [Ipocsemenue, 2023.

2. Msxumes, I'. f. ®usuka: 11 kiacc: 0a30Bblii U yriTyOJIEHHBIN YPOBHU :
yueOnuk / I'. 1. Makumes, b. b. bByxosues, B. M. Uapyrun ; nox pengakuuein H. A.
[TapdentbeBoii. — 11-e uzn. — Mocksa : [Ipocsemienue, 2023.

3. Amutpuena B.®. dusuka nmus npodeccuit U CrenuanrbHOCTEH TEXHHUECKOTO
npoduiis: y4eOHUK ISl CTYyH. YUpexaeHuil cpen. mpod. oOpazoBanusi / B.D.
Jmutpuesa. - 8- usz., crep. - M.: U3narenbckuit ieHTp «Akanemusi», 2020. — 496 c.
B nep. ISBN 978-5-4468-9245-7

4. Jlorsunenko O.B. ®wusuka: yudeOnuk /O.B. JlorBuHenko.- Mockga:
KHOPVYC, 2019.- 342c.- (Cpennee npodeccuonanbioe oopazoBanue). ISBN 978-5-
406-06464-1

JlonosiHUTE/IbHBIE YUeOHbIEe U3IaHUS

5.  Kypuuenko, A. A. ®usuka. DIEKTPUUECTBO, MATHETU3M : MPAKTUKYM IS
CIIO / A. A. Kypuuenko. — Mocksa : At [Iu Ap Meaua, 2024. — 91 c. — ISBN
978-5-4497-3270-5. — TekcT : 27EKTPOHHBINA // DAEKTPOHHBIA pecypc mudpoBoi
obpazoBarenshoit  cpeast  CIIO  PROFoOpazoBanme : [caiit]. — URL:
https://profspo.ru/books/141461

6. ®wuzuka: 10 kimacc: 6a30BbI U yriIyONEHHBIM ypOBHU : yueOHUK / A. B.
I'paués, B. A. Iloroxes, A. M. Caneuxutii, I1. FO. bokoB. — 8-¢ u3n. — Mockaa :
IIpocBemenne, 2022. — 465 c¢. — ISBN 978-5-09-091742-1. — Tekcrt
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https://profspo.ru/books/141461

AJIEKTPOHHBIN // DNEKTpOHHBIN pecypc 1mdpoBoii obpazoBarenbHol cpenasl CIIO
PROFobGpasoanue : [caiir]. — URL.: https://profspo.ru/books/132337

7. ®wusuka: 10 xnacc: yriyOn€éHHbI ypoBeHb : yueOHuk / O. @. Kabapaun,
B. A. Opinos, 3. E. OBenuuk [u ap.] ; nox pemakuueid A. A. Ilunckoro, O. O.
Kabapnuna. — 9-e¢ uzn. — Mocksa : [Ipocsemenne, 2024. — 416 ¢. — ISBN 978-5-
09-114768-1. — Tekct : SIEKTPOHHBIA // DJNEKTPOHHBIN pecypc HUPPOBOH
obpazoBarenpHoi  cpeasl  CIIO  PROFoOpazoBanmwe : [caiit]. — URL:
https://profspo.ru/books/143851

HNuTepHer-pecypcesl

8. www.fcior.edu.ru (denepanbHBIT IIEHTP nH(pOpMaIMOHHO-
00pa3oBaTEIbHBIX PECYPCOB)

9. www.dic.academic.ru (Axagemuk. CoBapy U SHIIUKIIOTICIHHN)

10. www.booksgid.com (DnekTponHast OMOIHOTEKA)

11. www.globalteka.ru (I'mo6anpHast 6uOIHOTEKA DJACKTPOHHBIX PECYPCOB)

12. www.window.edu.ru (EmuHoe OKHO JjgocTyma K 00pa3oBaTeIbHBIM
pecypcam)

13. www.st-books.ru (JIyuriras yueOHast muteparypa)

14. www.scool.edu.ru (Poccutickuii 06pa3oBaTeIbHBIN MTOPTAT)

15. www.ru/book (OnexkrpoHHast OMOIHOTEUHAS CHCTEMA)

16. www.alleng.ru/edu/phys.htm (O6pa3oBarensHble pecypchl MHTEpHETA -
duzuka)

17.  www.school-collection.edu.ru (Emnaas  komneknus — IHQPOBBIX
00pa3oBaTeIbHBIX PECYPCOB)

18. https//fiz.1september.ru (YueOHO-MeTOAMUECKas Ta3eTa «DU3NKay)

19. www.n-t.ru/nl/fz (HoGeneBckue naypeatsl 10 (hU3HKE)

20. www.nuclphys.sinp.msu.ru (S1nepuas ¢usuka B aTepHeTe)

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

22. www.kvant.mccme.ru (OKypuan «KBaut»)

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

24.OnekTpoHHBIM  pecypc uudpoBoit  oOpazoBatenbHOM cpensl  CIIO
PROFo6pazoBanue;

MeToanueckue ykazaHus JJsi 00y4arOIMUXCS M0 OCBOEHUIO TUCIUTIIMHBI

25. Metoauyeckue yKazaHUS I8 OOyYarONmIUMXCsl 10  BBITIOJHEHUIO
MPaKTUYECKHUX PaboT.

26. Meroauueckue yKazaHUA I8 OOYYarOIIUMXCS IO  BBINIOJHEHUIO
71a00paTOPHBIX pabOT
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KOHTPOJIb U OIIEHKA PE3YJbLTATOB OCBOEHUSI YYEBHOM

JTUCHUILIAHBI

4.1.

@opMbl 1 METOAbI KOHTPOJISI H OLIEHKH Pe3YJbTATOB 00y4eHH s

PesyabTaTnl 00y4yeHus

DopMbI U METOABI
KOHTPOJISI M OLl€eHKH
pe3yJIbTaToB
o0yueHust

JUYHOCMHbLE:

- YyBCTBO TOPJOCTH U YBXEHHUS] K HCTOPUU M JIOCTHXKCHUAM
OTEYECTBCHHOH (pu3muecKol HayKu; (GU3NUECKH TPAaMOTHOE MOBEICHHUE B
poeCCUOHAIBHON JIEATETLHOCTH U OBITY MPU 0OpaIleHuH ¢ MprudopaMu
U yCTPOMCTBAMHU;

- TOTOBHOCTh K TMPOJOJDKEHUIO OOpa30oBaHMS U TOBBIIICHUS
KBaTM(pUKAIMA B H30paHHON MNpPOPECCHOHATBHON NeATENFHOCTH U
00BEKTUBHOE OCO3HAHHE POITU (PUBNUYECKUX KOMIIETEHIHI B 3TOM;

- YMEHHE HCIOJIb30BaTh JOCTH)KEHUS COBPEMEHHOH (u3mueckon
HAyKH W (HU3MYECKUX TEXHOJOTHHA JJIsi TIOBBIIICHUS COOCTBEHHOTO
UHTEJUJICKTYallbHOTO ~ pPa3BUTHsI B BBIOPaHHON  mpodeccrHoHaIbHON
JeSTeTbHOCTH;

- YMEHHE CaMOCTOSATEIbHO JOOBIBATh HOBBIE [ ce0sl (hru3nuecKue
3HAHUS, UCTIOJB3YS VIS ATOTO TOCTYIHbIE HCTOYHUKH HH(POPMALINH;

- YMEHHE BBICTpAWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHUS B
KOMaH/I€ T10 PEIICHUIO OOIIMX 3a/1a4;

- yYMEHHE YMNpaBIsATh CBOEH IO3HABATEIbHOW J1E€ATEIbHOCTHIO,
MPOBOJIUTH CaMOOILIEHKY YPOBHS COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO
pa3BUTHS,

Memanpeomemuule:

- HUCHOJNb30BaHUE  PA3JIMYHBIX  BHUJOB  IO3HABAaTEIbHOMN
JESITeTBbHOCTH JUIS pelieHnss GU3NIECKUX 3a/1a4, TPUMEHEHHE OCHOBHBIX
METO/IOB [T03HaHMs (HaOIr0A€HUS, ONTUCAHUS, U3MEPEHUS], SKCTIEPUMEHTA)
TUTSL U3yYEHHsI Pa3INYHBIX CTOPOH OKPYIKAFOIIEH JIEHCTBUTEBHOCTH;

- HCIIOJIb30BAaHUE OCHOBHBIX HMHTEUIEKTYaJbHBIX OIEpaLuii:
MOCTAHOBKH 3aJau, (pOpMyJIMpOBaHMs THIIOTE3bl, aHAINW3a U CHUHTE3a,
CpaBHEHMsI, 00O0OILIeHHs, CUCTeMaTH3allMM, BBISBICHUS MPUYUHHO-
CIIEZICTBEHHBIX CBS3€H, IOWCKA aHAJIOTOB, ()OPMYIMPOBAHUS BBIBOJIOB ISt
U3YYEHHUS pa3IU4YHbIX CTOPOH (U3HYECKHX OOBEKTOB, SBJICHUH U
MPOIIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOJWMOCTh CTaJIKUBAThCS B
npogeccuoHanbHOU cdepe;

- yMEHHE TeHEepUpOBaTh
HE0O0XOIMMBIE JJISl MX pealln3allny;

- YMEHHE HUCIOJb30BATh PA3IUYHBIC MCTOYHHUKH JUTS TTOJyYICHUS
¢uznveckoil uH(popMaIy, OLIEHUBATDH €€ JOCTOBEPHOCTH;

- yYMEHHE aHAIM3UPOBaTh W TIPEACTaBIATH WH(OOPMAIHIO B
Pa3NIUYHBIX BUAAX;

- yMeHHe NyOJIMYHO MPEACTABIATh PE3yJIbTaThl COOCTBEHHOIO
UCCIIEIOBAHMsI, BECTH JAMCKYCCHM, IOCTYITHO M TapMOHUYHO COdYeTas
coziepkanue u (hOPMBI TIPECTaBIIeMON HH(POPMAITHH;

npeomemmuwie:

1) chopMHpPOBAaHHOCTH MPEICTABICHUNH O POJIU M MeCTe (PUBHKU U
aCTPOHOMHMM B COBPEMEHHOW  HayuyHOW  KapTHHE  MHpa, O

unacn MW onpeaciiaTb CpPCACTBa,

Tekymuii KOHTPOJIb:

- ONPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHUE;

- BBITIOJTHEHUE
MUCBEMEHHON paboThI;
- BBITIOJTHEHUE
MPAKTUYECKON pabOThI
(MHIUBUYyaNTbHAS
¢dbopma paboThI)

- BBITIOJIHEHUE
nabopaTopHOi paboThI
(bponTanbHas Gpopma
paboThI)

IIpomexxyTounas
arrectanusa B 1
cemecTpe B popme
apyrue Gopmbl
KOHTpOJIS (CpenHuit
0aJ1 Mo TeKyIum
OLIEHKaM
YCIIeBaeMOCTH),

BO 2 ceMecTpe — B
dbopMe rK3aMeHa.
Meron npoBeneHus
IIPOMEKYTOUHOU
aTTeCTaIln! -
BBINOJIHEHUE
KOMIIIEKCHOTO 3aJ[aHus
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cucremMooOpa3zyomnieil poiau (U3MKKM B Pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKM M COBPEMEHHBIX TEXHOJIOTMM, O BKJIaJ€ POCCUMCKUX U
3apyOeXHBIX YYCHBIX-(PM3UKOB B pa3BUTHE HAyKW; [OHUMAaHHE
(bu3M4eCcKoil CyITHOCTH HAOMIONAEMBIX SIBICHUI MHUKPOMHpPA, MAaKpOMHpa
W Meramupa; DOHMMaHUE€ POJIUM ACTPOHOMUU B  IPAKTHYECKOU
JESTEIbHOCTH YEJIOBEKA M JAJIbHEHUIIEM HAay4YHO-TEXHUYECKOM Pa3BUTHH,
ponu ¢uzuku B (QOpPMHPOBAHUHM Kpyrozopa u (YHKIHOHAIBHOM
IPaMOTHOCTH Y€JI0BEKa JIJIsl pELIEHMsI IPAaKTUYECKUX 3a]1a4;

2) chopMUPOBAHHOCTH YMEHHMH pacrno3HaBaTh (pU3HUECKUe
ABNCHHS (IIPOIECChl) U OOBSICHATh MX HAa OCHOBE HM3YYCHHBIX 3aKOHOB:
PaBHOMEpPHOE M  PaBHOYCKOPEHHOE  IPSMOJIMHEHHOE  JIBU)KEHHE,
cBOOO/ZHOE TaJECHHUE Tel, [JBUXKEHHE [0 OKPYXHOCTH, HWHEpLUs,
B3aNMOJICIICTBUE Tell, KojeOaTelbHOE IBUIKEHHE, PE30HAHC, BOJHOBOE
nBIoKeHue; 1udQysus, OpOyHOBCKOE JBWKEHHE, CTPOSHUE KUAKOCTEH U
TBEPABIX TEJ, U3MEHEHUE Oo0beMa TeNl MPH HAarpeBaHUH (OXJIAXKIECHUH),
TEIUIOBOE  paBHOBECHE, UCIApEHuE, KOHJEHCAllUsd,  IUIaBJICHUE,
KpUCTAJUIM3aLlUsl, KUIIEHUWE, BIAXHOCTb BO3/lyXa, CBSI3b CpEIHEU
KMHETUYECKOW PHEPrHM TEIUIOBOTO IBMXKEHMSI MOJIEKYJ C a0COIIOTHOM
TEMIIEpaTypoi, MOBBIIMICHHE [aBJIEHUsS ra3a MpPU €ro HarpeBaHuU B
3aKpBITOM COCYJE, CBSI3b MEXJAy IlapaMeTpaMH COCTOSIHHUS rasa B
M30IIpoIIeccax; JIEKTpU3alus Tejl, B3aUMOICHCTBHUE 3aps0B, HArPEBAHUE
IIPOBOJHHMKA C TOKOM, B3aUMOJIEWCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKUUsI, JEWCTBHE MAarHUTHOIO II0Js Ha IPOBOJHUK C TOKOM H
NBUOKYLIUICS  3apsl, DJJEKTPOMAarHUTHbIE KOJEOaHHWS U BOJIHBI,
MPSMOJIMHETHOE PacClpOCTPAHEHUE CBETA, OTPaXEHHUE, MPETOMIICHUE,
uHTephepeHys, Audpakuyus U MOJMsSpHU3alus CBETa, AMCIEPCUS CBETA;
dbotosnekTpuyeckuii  dPQeKT, CBETOBOE [aBICHHE, BO3HUKHOBEHHE
JMHENYaToro CrekTpa aroMa BOAOPOJa, €CTECTBEHHAss M UCKYCCTBEHHAs
PaaMOaKTUBHOCTS;

3) BnajieHHE OCHOBOIOJIATAIOIIMMU (PU3NYECKUMH TOHATUSMHU U
BEIMYMHAMH, XapaKTEPU3YIOIUMH (PU3HMUECKUE MPOLIECCHI(CBSI3aHHBIMU C
MEXaHUYECKUM JBUKEHHEM, B3aUMOJICHCTBUEM TeEJ, MEXaHUYECKUMU
KoJIeOaHUSAMHU U BOJIHAMM; aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM BEILECTBa,
TEIUIOBBIMU  IIPOLIECCAMU; DJIEKTPUYECKUM U MArHUTHBIM TOJSIMH,
ANEKTPUYECKUM TOKOM, 3JIEKTPOMATHUTHBIMU KOJIEOAHUSAMU M BOJIHAMU;
ONTUYECKUMU SIBICHUSIMU; KBAHTOBBIMH SIBICHUSIMU, CTPOEHUEM aTOMa U
aTOMHOTO $pa, PaJMOaKTUBHOCTHIO); BJaJlEHUE OCHOBOIOJATraloIUMU
ACTPOHOMUYECKMMHU MOHSTHSMH, IIO3BOJISIIOIIMMHM  XapaKTepU30BaTh
MPOLIECCHI, TPOMUCXOJALINE Ha 3Be3JaX, B 3BE3JHBIX CHUCTEMAax, B
MEXTaJJaKTHYeCKOM cpesie; ABM)KEeHHE HEOSCHBIX TeJ, 3BONIOLNIO 3BE3] U
Bcenennoi;

4) BnajneHue 3aKOHOMEPHOCTSIMM, 3aKOHAMU M TEOPUSMHU (3aKOH
BcemupHoro tsarorenus, I, II u Il 3akonsr HeroToHA, 3aKOH cCOXpaHEeHUS
MEXaHMYECKOM DSHEPIUH, 3aKOH COXPAHEHMsI HMIIYJIbCa, IPHUHLHKI
CYNEPHO3UINH CHJI, IPUHIUI PABHOMPABHOCTU HWHEPIHAIBHBIX CHCTEM
OTCYETA; MOJIEKYJISIPHO-KMHETUYECKYI0O TEOPUI0 CTPOEHUS BEIIECTBA,
ra3oBble 3aKOHbBI, MEPBBIA 3aKOH TEPMOIAMHAMMKH; 3aKOH COXpPaHEHUs
ANEKTPUYECKOr0 3apsaa, 3akoH KyioHna, 3akoH Oma Juisl ydacTka ILIenH,
3akoH OMma i1l TTOJTHOM 3JIEKTpUYEeCKOor 1enu, 3akoH J[xoynsa - Jlenua,
3aKOH JIEKTPOMArHUTHOW MHAYKLMH, 3aKOH COXPAHEHUs DHEPTUH, 3aKOH
MPSIMOJIMHENHOTO paclpOCTpAaHEHHUs] CBETa, 3aKOH OTPaKEHHUsSl CBETa,
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3aKOH IIPEJIOMJIEHUSI CBETa; 3aKOH COXPAaHEHWs DSHEPruH, 3aKoH
COXPAaHEHHUs MMIIyJbCa, 3aKOH COXPAHEHMsI JIIEKTPUUYECKOro 3apsja,
3aKOH COXpaHEHUs MacCcoBOrO uucia, Mnoctynarel bopa, 3akoH
paZAMOaKTUBHOIO paclaja); YBEPEHHOE HCIIOJIb30BAHME 3aKOHOB M
3aKOHOMEPHOCTEN NP aHaIu3e (PU3MUECKUX ABJICHUHN U IIPOLECCOB;

5) yMeHHEe YYHMTHIBaTb TPaHUIBl NPUMEHEHHUS H3YYEHHBIX
¢bu3nyeckux Mojeiel: MarepualbHas TOYKa, WHEpLHalIbHAsICUCTEMA
OTCYETA, UCANIbHBIN Ia3; MOAEIN CTPOEHUS Ta30B, KUAKOCTEH U TBEPIBIX
TeJl, TOYEUHBIH JEKTPUUYECKUN 3aps,

AJIepHas MOJIeNlb aTOMa, HYKJIOHHAsi MOJIelb aTOMHOIO sjipa IpH
peleHny (pU3NYECKHX 3a/1a4;

6) BIaJAeHME OCHOBHBIMH METOJAMU HAY4YHOI'O I103HAHUS,
UCIOJIb3YEMBbIMU B (PU3HKE: IPOBOJUTH MPSIMbIE U KOCBEHHbIE U3MEPEHHUS
(U3NYEeCKUX BENUYMH, BHIOWpas ONTUMAIBHBIA CHOCO0 H3MEpEHHs W
UCHOJb3ysd HW3BECTHBIE METOJbl OLIEHKM MOTPEHIHOCTeH HW3MEepeHuil,
MPOBOJIUTh HCCIEMOBAaHHE 3aBUCHMOCTEH (PH3MUECKUX BEIMYHMH C
UCIOJb30BAHUEM  HIPSAMBIX  HU3MEPEHUH, OOBACHATH  IOJIYUYECHHBIE
pe3ysbTaThl, HUCIOJb3Ys (PU3NYECKUE TEOPHH, 3aKOHbl U MOHATHS, U
JenaTb BBIBOABI; COOJIOAATh MpaBwia Oe30MacHOro Tpylga HpU
MIPOBE/ICHUH MCCIIEJOBAHUH B paMKaxX yueOHOTO SKCIIEpUMEHTa U yueOHO-
UCCIIEIOBATENIbCKOM  JESTENBHOCTH €  MCIIOJb30BAaHUEM LU(PPOBBIX
WU3MEPHUTENBHBIX ~ yYCTPOHCTB M JIaOOpPaTOpHOTO  00OpYyIOBaHHMS;
C(OPMHPOBAHHOCTh MPEJCTABICHUNH O METO/axX IOJIyYeHUs] Hay4HBIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chOpMUPOBAHHOCTb YMEHMSI PEIIaTh PACUETHbIE 331a4M C SBHO
3aJJaHHON (U3NYECKON MOJENbI0, HCHOIBb3ySd (QHU3UUECKHUE 3aKOHBI MU
IPUHLUIBI; HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M BHIOMpATh (hPU3UYECKYIO
MOJIE€Nb, BBIIETATh (DU3MUECKHE BEIWYUHBI U (OPMYJIbI, HEOOXOIUMbBIE
Ul €€ pelleHus, MNPOBOJUTH pacyeTbl M OLEHUBAaTh PEATbHOCTb
MOJIyYEHHOTO 3HaueHUsl (U3NYECKON BEIMYMHBI; peliaTb KaueCTBEHHBIE
3aJaud, BBICTpauBas  JIOTUYECKH  HENPOTUBOPEUMBYIO  LEMOYKY
pacCyXIE€HHII C OMOpOM Ha W3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢bu3nyeckue sBICHUS;

8) chopMHUpOBaHHOCTH YMEHHS MPHUMEHSTH IONyYECHHBIC 3HAHHS
111 OOBSICHEHUS YCIIOBUH MPOTeKaHHUs (PU3UUYECKUX SIBIICHUH B IPUPOJIE U
IUI TPUHATHA TPAKTUUYECKUX PEUICHUH B IMOBCEIHEBHON XHU3HM IS
oOecrnieueHns 6€30MacCHOCTH MPHU 0OpaIieHnH ¢ ObITOBBIMHU NMPUOOpamMH U
TEXHUYECKMMHU YCTPOHCTBAMM, COXPAHEHMs 370POBbS U COOJIIOJICHUS
HOPMAKOJIOTHYECKOT0 MOBEIEHUSI B OKpY’Kalolllel cpeae; NMOHMMaHue
HEOO0XOMMOCTH MPUMEHEHMs JTOCTMKEHUN (DU3UKU U TEXHOJNOTUH IJis
PaIMOHATIBLHOTO MIPUPOAONOIB30BAHNUS;

9) chopmMupoBaHHOCTh COOCTBEHHOU MO3UIIUU MO OTHOIIEHHUIO K
¢usnueckoil nHbopMaIuu, NOIy4yaeMON U3 Pa3HbIX UCTOYHUKOB, YMEHUMN
UCIOJIb30BaTh IU(PPOBBIE TEXHOJIOTMM Ul MOUCKA, CTPYKTYPHUPOBAHUS,
UHTEpIpEeTallMM M TPEACTaBIEHUS Yy4eOHOW U Hay4HO-TIOMYJISIPHOU
uHpOpMallMY; Pa3BUTHE YMEHUN KPUTHYECKOTO aHalu3a IOJIydaeMon
nH(popMaLnu;

10) oBnaseHue yMeHUsIMH pabOTaTh B TPYIIE C BHINOJIHEHUEM
pPa3IMYHBIX  COLMAJBHBIX poOJieH, IUIAHUPOBaTh pabOTy TPYIIIbI,
palMoHaIBFHO paclpeseNniTh e TeIbHOCTh B HECTAHJAPTHBIX CUTYallUsX,
a/IeKBaTHO OIIEHMBATh BKJIAJ KaXJIOTO U3 YYaCTHUKOB I'PYIIBI B pEIICHHE
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paccMmaTtpuBaeMoil mpoOIeMbl;

11) oBnagenue (chOopMHUPOBAHHOCTh MPEIICTABICHMIA) MTPABUIIAMU
3anucu puznueckux Gopmys peabeHO-TOUeYHONU CUCTEMbl 0003HAUCHUN
JI.Bpaiins (uist criensiX ¥ cIab0BUISIIMX 00yYaONIUXCS).

4.2. @OoHA OLEHOYHBIX CPeICTB /Jisi TMPoOBeleHHUs] NPOMEKYTOYHOI
aTTecTalui 00y4aromUXCsl M0 JMCHUIIMHE

Iloxka3zaresm ¥ KPpUTEPUHU OLICHUBAHUA KOMITETEHIIMH

ITokazarenu wu KpUTCpUHU OLCHUBAHUA KOMHGTGHHI/If/’I, OIMKMCAaHUEC IIIKaJa
OLOCHMWBAHMWA COACPIKATCA B IIPUIIOKCHUN 1.

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

MeToauyeckue MaTepHuaJbl

MGTOIII/I‘-ICCKI/IG MaTCpuaibl, OIIPCACIIAIOMUC ITPOUCAYPEI OLICHUBAHNA 3HaHHﬁ,

YMEHUM, XapakTepu3yllmx (QopMupoBaHHEe KOMIETEHIIMN, COJAEpkKaTcsi B
IPUJIOKEHHH 1.
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pniaoxenne 1
KoHTpOo/IbHO-0LIEeHOYHBbIE CPeCTBA
JJ1S1 IPOBe/IeHUsI MPOMEKYTOYHOM aTTeCTAUMU N0 JMCHUIIHHE
0/1.06 ®PU3UKA (YT JTYBJEHHBIA YPOBEHD)

1.1. ®opma npoMeKyTOUHOM aTTecTAlMM: YK3aMeH (2 cemectp).

1.2. Cucrema oueHHBAHHS Pe3yIbTATOB BHINOJHEHHUS 3aJaHU

OneHuBaHue  pe3ysIbTaTOB  BBINOJHEHWS  3aJaHUM  NPOMEXYTOYHOH  aTrTecTaluu
o0yyaroIuxcs OCyILECTBIIAETCS Ha OCHOBE CJIEAYIOLINX IPUHIIUIIOB!

JIOCTOBEPHOCTH OIEHKH — OIICHMBAETCSl YPOBEHb C(HOPMHUPOBAHHOCTH 3HAHUHU, YMEHHIA,
IIPAKTUYECKOI'O OIbITa, OOMX M NPO(ECCHOHAIBHBIX KOMIETEHIHH, MPOJEeMOHCTPHUPOBAHHBIX
O6yanOH_II/IMI/IC$I B XOJAC€ BBIIIOJIHCHUA 3a1aHUA,

a/IeKBaTHOCTHU OLIEHKM — OLICHKA BBIIIOJHEHUS 3a/laHUH 0JIKHA MPOBOAUTHCS B OTHOLICHUHU
TEX KOMHGTGHHHﬁ, KOTOPbIC HCO6XOIII/IMI)I JJIA 3(1)(1)6KTI/IBHOFO BBIITOJIHCHUA 3a1aHUA,

Ha/IeKHOCTH OLEHKHM — CHCTE€Ma OLICHMBAaHUS BBINOJHEHUS 3aJaHUi JI0JDKHA 00J1a/1aTh
BBICOKOW CTEIEHBI0 YCTOWYMBOCTH TPU HEOJHOKPATHBIX OIICHKaX YPOBHS C(HOPMHUPOBAHHOCTH
3HaHUM, yYMEHMH, MPaKTUYECKOro OIbITa, OOMMX U HPOPECCHOHATIBHBIX KOMIIETCHIUN
o0yJaronuxcs;

KOMIIJIEKCHOCTH OLIEHKH — CHCTEMa OLICHWBAHUS BBIIOJHEHUS 3aJJaHUN JOJDKHA MO3BOJIAThH
HWHTETPATHUBHO OLIEHUBATH O0IIME U MPOodhecCuOHaTbHBIE KOMIETEHIIMN 00YyYarOIIXCsl;

O00BEKTUBHOCTH OLIEHKHM — OLIEHKA BBIMOJIHEHUS KOHKYPCHBIX 3aJaHUM JOJDKHA OBITh
HE3aBUCUMOM OT OCOOEHHOCTEH MNpOPEecCHOHANIbHONM OpPHEHTALMU WM  [PEANOYTEHUN
IIperoiaBaTesniei, OCyIeCTBISIONMX KOHTPOIb WK aTTECTALMIO.

[Ipy BBINOJHEHUM MpPOLEAYpP OLEHKM 3aJaHMi HCIOJB3YIOTCS CIEAYIOIIUE OCHOBHBIE
METO/bIL:

MCTO/ pacucTa NEPBUIHBIX 6aJIJIOB;

METO/ pacyeTa CBOJHBIX 0aJIIOB;

Hcnonp3yercs nsatu OanbHas 1IKaja JUIsl OEHUBAHUS PE3YyJbTaTOB O0YUECHHUS:

ITepeBon msiTH GaTbHOM IIKAJIBl YUETa PE3YJIbTATOB B ISITH OAJIbHYIO OLIEHOYHYIO HIKAJTY:

Ouenka KosnnuyectBo 6a/1510B, HAOpaHHBIX 32 BHINOJIHEHHE
TEOPETHYECKOr0 M MPAKTHYECKOI0 3aJaHuUs,
cpeaHuii 0a/171 10 UTOraM aTTecTaluu

O1eHKa 5 «OTINYHOY 4,6-5
OueHka 4 «xopouo» 3,6-4,5
Orienka 3 «yJIOBJICTBOPHTEIHLHOY 3-3,5
Onenka 2 «HEYJOBJIETBOPUTEIBHO» <29

1.3. KoHTpOJ/IbLHO-011eHOYHBIE CPeICTBA
1.3.1 3apanmne:

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

IIpumepHbIe BONIpoch codece0BaHUS

1 Mexanuueckoe JBUKEHHE: ONPEAEIEHUE, TPAEKTOPHUS, IPOUIEHHBIN ITyTh, IEPEMELICHUE,
CBA3b NIEPEMEIIECHUS C KOOPAUHATAMH TeJa.

2 PaBHOMEpHOE ABM)KEHHUE: ONPEEIIEHUE, CKOPOCTh, IEPEMELICHNE, YPABHEHUE IBH)KEHUS.

3 I'paduk paBHOMEpHOTO IBUXKEHUS. PaccMOTpeTh Ha puMepe:

4 PaBHOYCKOPEHHOE IBUKEHUE: ONIPENEICHHE, YCKOPEHUE, CKOPOCTh, IIEPEMEIICHHUE.

5 I'paduk ckopoCTH MpHU PaBHOYCKOPEHHOM JIBH)KEHUH.
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PaccmoTpeTs Ha npumepe:

6 CBoOoHOE majieHue Tei. Y CKopeHue cBoOOIHOro najeHus. Kunemaruueckue ypaBHEHHS
IIpU CBOOOTHOM IaJICHUH.

7 JIBU>K€HHE MO YIJIOM K TOPU30HTY.

8 PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.

9 Nnepuus. [lepsslii 3akoH HploToHa.

10 Macca. Cuna. MaeptaOCTh. BTOpOii 3akoH Hh0TOHA M €10 0COOEHHOCTH.

11 Tpernii 3akon HptoTOHa 1 €r0 0COOEHHOCTH.

12 Nedbopmanus u ee Buabl. Cuia ynpyroctu. 3akoH ['yka.

13 3akon BceMupHOro Tsirorenus. Cuna TsSHKECTH.

15 Bec Tena. HeecomocTh. Bec Tena, IBUKYIIETOCs C YCKOPEHUEM.

16 Cuna tpenus. [IBuxeHue noa JeHCTBUEM CUJIbI TPEHHUSL.

17. Umnynbe Tena. 3aKOH COXpaHEHUsI UMITYyJIbca

18 Mexannveckas paboTa ¥ MOIIHOCTb.

19 Kunerunueckas sHeprusi.

20 IToreHuunanbHast SHEPTUS.

21 3akoH coxpaHEHUs MOJIHOW MEXaHUYECKON IHEPTUH.

22 CBoboaHble U BBIHYXJIEHHbIE MexaHudeckue konebanus. [lapameTpsl koiebaTenbHOTO
neuxenus. [lepron konebaHuiit MaTeMaTHUECKOTO U IIPY>KMHHOT'O MasiTHUKA.

23 MexaHUuyecKHe BOJIHBL: OIpPEACIICHHE, YCIOBUS BO3HUKHOBEHMS, BUIbl BOJIH, JJIMHA
BOJIHBI.

24 3ByKOBbIE€ BOJHBI: OIPEAEJIEHUE, HCTOYHHUK 3BYKOBBIX BOJH, CKOpPOCTh 3ByKa B
Pa3IMyYHbIX CPellaX, XapaKTEPUCTUKHU. YJIIbTPa3BYK U €ro MPUMEHEHHE

25 Ocuosuble nonoxenuss MKT u ux onbITHOe 000CHOBaHHE. XapaKTEPUCTUKU MOJEKYII:
aTOMHasl Macca, Yuciio ABOrajpo, KOJM4eCTBO BEIIECTBA, MOJISIPHAs Macca.

26 CtpoeHune TBEPIbIX, )KUIKUX U ra3000pa3HbIX TEII.

27. Uneanbublii ra3z. OcHoBHOoe ypaBHeHMe MKT. CBsA3b naBieHUs HAEAIBHOIO rasza ¢
KMHETUYECKOW DHEPruel MOCTYNaTeIbHOrO ABWKEHUS MOJIEKyJl. CBs3b 1aBIEHUS WICAIIBHOTO rasa
C IUNIOTHOCTBIO Ta3a.

28. AOcomtoTHas Temmeparypa. Temmeparypa — Mepa cpelHell KMHETHYEeCKOH >Hepruu
JBIKEHUS MOJIeKy1. CKOPOCTH MOJIEKYJI.

29. YpaBHeHUE COCTOSIHUS UeaIbHOro rasa (ypaBHenue MenneneeBa-Knaneiipona).

30 M3otepMuyeckuii mporiecc: onpeaeneHue, 3akon boins-Mapuotra, rpadguku nporecca.

31 N306apHslit mpoliecc: onpeaeneHue, 3akoH I'eii-Jlroccaka, rpaduku npouecca.

32 M3oxopHsbIi ipotiecc: onpenenenue, 3akod [lapis, rpaduku mporecca.

33 [TapooOpa3oBaHue: ncnapeHue, KUIeHue. Y IesibHas TeI1oTa apoopa3oBaHusl.

34 HaceplmeHHbIi nap. 3aBUCUMOCTD JaBJIEHMSI HACHIILIEHHOTO Mapa OT TEMIIepaTyphbl

35 BnaxxHOCTb Bo31yXa U ee u3mepeHue. OTHOCUTENbHAS BIaXKHOCTb BO3/1yXa

36 Kpucramueckue Tena u amopgHsle Tena. [lnapnenue. Y nenbHas TemioTa mjiaBaeHUs.

37 BuyTpeHHsist sHeprus. BHyTpeHHss sHeprus 0 JHOATOMHOTO HeanbHOro ra3a. CrocoOsl
M3MEHEHUS BHYTPEHHEH dHEPruu.

38 Pabora B TepMOAMHAMUKE.

39 IlepBblii 3aKkOH TepMOAMHAMHMKH. [IpuMeHeHne nepBOro 3akOHA TEPMOJAMHAMHUKH K
M30IIPOLIECCAM.

40 Dnektpruueckoe nosie. CBOMCTBA JJIEKTPUUECKUX MOJIEW U UX CHIIOBBIE XapAKTEPUCTHKH.
3akoH Kynona

41 PaboTa 3JIeKTpHUECKOTro TOJIA. JHEPTETUUECKUE XapaKTEePUCTUKHU dJIEKTPUIECKOTO TOJIS:
MOTEHLIMAJ, HanpsbKeHNne. CBsI3b HANPSYKEHHOCTU U HAIIPSKEHUS

4232nekTpoeMKocTh. KoHeHCcaTOphl. DHEprus 3apsiKEHHOTO KOHJIEHCATOopa.

43 Bunpl coeIMHEHUSI KOHAEHCATOPOB
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44 DneKkTpUYEeCKHU TOK: OMNpeesICHUE, HalpaBJICHHE, XapaKTEPUCTUKHU. 3akoH Oma s
ydacTKa e

45 TlocnenoBaTenbHOE W IapauIeNbHOE COEAMHEHUE IPOBOJHMKOB, OCOOEHHOCTH 3THX
COCIMHEHU I

46 DJI1C. 3akon OmMa aJ1s1 TOJIHOM LEIH

47 Pabota u MourHOCTh ToKa. TeroBoe nefictBue Toka. 3akoH J[xoyis-Jlenma.

ITpOoBOAHMKY B 3JIEKTPUYECKOM IOJIE. [JUDIIEKTPUKH B IEKTPUUECKOM IIOJIE.

48  Dnexktpuueckuii TOK B moxynpoBogHukax. CoOCTBeHHass  MPOBOJUMOCTh
IIOJIyIIPOBOJTHUKOB

49 IIpoBOAMMOCTb NOJYNPOBOIHUKOB IIPU HATMUUU IIPUMECEH.

[TonynpoBoIHUKOBBIE TPHOOPEI

50 MarauTHoe 1oJie: onpeAeaeHUe, HalpaBJIeHUe, IPABUIIO IIPaBON PyKH, XapaKTEPUCTUKU
nojisi (MarHUTHash WMHAYKUUS, MAarHUTHBIA IOTOK, HaNpsHDKEHHOCTb, MAarHUTHAs IPOHHUIIAEMOCTh
Cpelipl). DHEPrUsi MarHUTHOTO MOJIS

51 Cuna Amnepa. Cuna Jlopenua. [IpaBuio neBoil pyku

52 SIBnenwue snekrpoMarautTHo unaykuuu. [Ipasuio Jlenia.

53 3akoH 35eKTpoMarHuTHON MHAYKIMHU. DJIC MHAYKIMY B TOABUKHBIX TPOBOIHUKAX

54 SBnenne camounaykuuu. ManykruBHocTh. DJIC caMOMHAYKIIMU

55 CBoOoHbBIE M BBIHYKJICHHBIE JIEKTPOMAarHuTHbIe Konebanus. KoneGaTenbHbIN KOHTYP.
Ilepros cBOOOHBIX IEKTPUUECKUX KOJICOAHUH

56 [lepemenHsblit ToK. Llenu nepeMeHHOro TOKa ¢ AKTUBHBIM COIPOTUBIICHUEM, C KaTyIIKON
U KOHZAEHCAaTOpoM. JlefCTByIOIME 3HAYEHMsI CUIIbI TOKA U HAIIPSDKEHUS

57 Tpancpopmaropsl. Koapdumment tpanchopmanmu. [pumenenus tpaacpopmaTopos.

58 DnexkTpoMarHUTHBIE BOJIHBI M HMX OJKCIEpUMEHTalbHOE OOHapyxeHue. CBoiicTBa
AJEKTPOMAarHUTHBIX BOJH. OTPBITHII KoJIeOaTeIbHbIA KOHTYP

59 Uzobpetenune paauo A.C. [TonossiM. [Ipunnun paguocssizu

60 CxopocTts cBeta. [Ipupoaa cBera. 3aK0H OTpaKeHUs CBETa

61 Ilpenomnenue cBera. 3aKOH MPETOMIIEHUS CBETA

62 IlonHoe oTpakeHHe cBeTa

63 JInn3bl. Dopmyna TOHKOM JIMH3bI

64 Jlucnepcust cBeTa

65 Nnrepdepenuus BoaH. MHTepdepennus cBeta

66 ludpakuus cBeta

67 Nn¢paxpacHoe 1 ynbTpaduoneToBoe u3nyyeHue. PEeHTTeHOBCKOe U3TydeHue

68 ®oTor(hPeKT U ero 3aKOHbI

69 Teopus potorddexra. Popmyna DitHiTeitHa 111 hoTodPdexra

70 ®otonsl. [Ipumenenue porosddexra

71 Ctpoenue aroma. OnbiThl Pesepdopra.

72 Toctynatel bopa. ATom Bogopoa o bopy

73 OTKpBITHE PaIMOAKTUBHOCTH. O-, -, Y- U3Iy4YeHUs. PainoakTHBHbIE IPEeBpaILICHHS

74 SInepubie cuiibl. CTpOCHHE aTOMHOTO sIpa

75 DHeprus CBA3M aTOMHBIX A1ep. S 1epHble peakuu

76 Jlenenue TsOKETBIX siaep. LlemHbie spepHble peakiinm

77 Slnepuslii peakrop. TepMosiaepHbie peakiuu

78 3akOH paaMOAaKTHBHOTO pacnaga. IlomyueHune paauoakTHBHBIX M30TOIIOB M HX
IIpUMeHEeHHe. bruosornueckoe 1eNCTBUE paAMOAKTUBHBIX U3JIy4EHUN

79 DNEKTPpUUECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOIU3 U €r0 3aKOHbI

80 DnexTpuueckuil Tok B razax. HecamocTtoarenpHblil pa3psaa. CaMoCTOATENbHBIN pa3psaa U
€ro BUbI

81 DneKTpuYeCcKuil TOK B BaKyyMe
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82 Ilocrynatel OWHmITEWHA. [IpocTpaHCTBO W  BpeMs  CHEHHAIBHOH  TEOPHUH
OTHOCUTCJIIBHOCTHU
83 CBs3b Macchl ¥ SHEPruu CBOOOIHOM YaCTHUIIbl. DHEPTHUs TOKOS

[IpumepHbIe NpaKTHUYECKHE 32 JAHUS

Ilepeyennb 3agau:

1. ABToMOOWMIb ynamsercs OT MOCTa, JBUTAsACh PABHOMEPHO M MPSIMOJMHEHHO CO
CKOpOCThIO 72KM/4. Ha KakoM paccTOSHUM OT MOCTa OKakeTcs aBTomMoOuib yepe3 10c, eciou B
HaYaJIbHbII MOMEHT BPEMEHU OH HaXOWICSA OT Hero Ha pacctossHuu 0,2 km?

2. Benocunenuct, ABUrasch paBHOMEPHO, npoesxaeT 20 m 3a 2¢. Onpenenure, Kakou MyTh
OH IIPOEIET NPH IBUKEHUU C TOH ke ckopocThio 3a 10c, 20c?

3. CxonbKo BpeMeHH OyaeT nagath Teso ¢ BeIcoTh 0,02 kM, 0,08 km?

4. Yemy paBHa cuiia TPEHUS, €CIIM MOCJE TOT4YKa BaroH Maccoil 20 T octaHoBuiics uepe3 50
C, oISt IpH 3TOM paccTosiHue 125m?

5. Uepe3 CKOJBKO BPEMEHU OCTAaHOBHUTCS aBTOMOOWIbL Maccod 1000 Kr, MBHIKYIIHICS CO
CKOPOCTBIO 72 KM/4, €Clii BBIKIIOUMUTH JABUTaTenb? CpelnHss cuia cOmpOoTHBIeHHs IBKeHUIO (0,2
kH.

6. JIBa ms4ya OpoIIeHBI BEPTHKAIBLHO BBEPX CO CKOPOCThIO 36 KkM/4 1 18 xm/4. Ha kakoii
BBICOTE€ KHHETHUYECKas SHEPTHs Ka)J0ro Msdya CTaHET PaBHOM €ro MoTeHIMAIbHO!?

6. B mpotiecce n30XOpHOTO OXJIaXKICHHS 1aBlieHUE ra3a yMeHbIINI0Ch B 3pa3a. Kakoii Obia
HayaJbHAs TEMIIEpaTypa ra3a, eclii KOHeuHas Temmeparypa crana passoii 27°C u 47°C.

7. Jlns n3o00apHOro HarpeBaHMUs rasa, KOJU4ecTBO BemecTBa kotoporo 800 moms, Ha 500 K
eMy cooOupuu koinudectBo TemioTel 9,4 MJx. Onpenenuts paboTy rasa U HU3MEHEHUE €ro
BHYTpPEHHEH YHEPrUu

8. Ha ckoibko M3MEHWJIACh BHYTPEHHSSI DHEPIus rasa, €cid €My COOOLIMIM KOJIMYECTBO
terioTel 20 xJIxx u coepumm paboty Han razom 30 x/x? ecnu eMy COOOIIMIN KOJUYECTBO
ternoTsl 30 kJ[x 1 coBepimiu padboty Haxa razom 40 kJx?

9. Kakoe KOIM4YeCTBO TEIUIOTHI HYXKHO TepelaTh ra3y, 4ToObl €ro BHYTPEHHSS SHEprus
yBenuumiach Ha 45 kJk, u ipu 3TOM ra3 coBeprmi padboty 65 xklx u 0,5 MJIx?

10. Ha kakoM paccTOSIHUM HaXOAATCs ApYr OT Apyra TodeuHsle 3apaasl 2 HKn n 5 vK, ecin
OHH B3aUMOJIEHCTBYIOT JIpYT C Ipyrom c cuioi 9 MmH? 0,05H?

1.3.2. Kpurepuu onenkun

bajubl 3a
KpuTtepuu oieHKH K TeOpeTHYeCKOMY 32/1aHHI0 KpHUTepUHU
OIIEHKH
MaxkcumanbHbII
oann—1
1 | - neMoHCTpHpYeT IIyOOKOe, MOJHOE 3HAHKWE M MOHUMaHHue (PU3NYECKOH 1
CYIIHOCTH PacCMaTPUBAEMBIX SBJICHHI U 3aKOHOB;
- JJaeT TOYHOE ONpeeNieHHEe M HCTOJIKOBAHWE OCHOBHBIX ITOHSTHH,
3aKOHOB, TEOPUH, PU3MUECKUX BEJINIHH U UX CITUHHI] U3MEPEHUS;
- BEpHO O0(hopMIIsIET COMYTCTBYIOILINE OTBETY 3amKcu Gopmyl, rpaduku,
PHICYHKH, CXEMBI;
- IPU OTBETE JEMOHCTPHUPYET CAaMOCTOSATEIBHOCTD CY>KJICHUN, TPUBOJUT
BEPHBIC apTYMEHTHI, JIeIaeT MPaBUIIbHBIC BBIBOJIBI;
- MOCJIEI0BATEIbHO, YETKO, CBSA3HO, JIOTUYHO M 0€30IIMO0YHO HM3J1araer
y4eOHBI MaTepuall, MpaBWIbHO U OOCTOATENIbHO OTBEYAET Ha
COITYTCTBYIOIIME BOIPOCHI
2 |- JIeMOHCTpHpYeT 3HAaHWE W TOHMMaHWe (U3MUYECKOW CYIIHOCTH 0,7
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paccMaTpUBAEMBIX SIBICHUN M 3aKOHOB, UCIBITHIBAET HECYIECTBEHHBIE
3aTpyAHEHUS. B BBIABJICHUM B3aUMOCBA3M (DU3MYECKHX SIBICHUIA,
3aKOHOMEPHOCTEM;

- B OCHOBHOM IIpaBHJIbHO, 0€3 M3MEHEHHs OCHOBHOW CYyTH, MdaeT
onpezeNieHus TIOHATUH, HCIOJNB3YIOTCS HAy4yHble TEPMHUHBI IpU
UCTOJIKOBAaHUM 3aKOHOB, TECOPHH, (PU3MUECKUX BEIMYMH M HX EIHHHUI]
U3MEPEHHUS;

- BEpHO, HO C HE3HAYUTEIbHBIMH OIIMOKAMHU BBIMOJHAET 3alucCh
dbopmyi, rpadUKu, pUCYHKH, CXEMBI;

- TIpU OTBETE AEMOHCTPHUPYET CaMOCTOSTEIBHOCTb CYXICHUI, BBIBOIBI
BEpHbIE, HO HEJIOCTATOYHO apryMEHTUPOBAHBbI;

- B OINpENeNCHHOW JIOTMYECKOM TIOCIIEOBATEIbHOCTH  YYEOHBIN
MaTepuai U3jaraeT, Ipyu OTBETE Ha BOIPOC JOMYCKAET HECYIIECTBEHHbIE
om0k U (Win) He Oojee ABYX HEIOYETOB, KOTOPHIE CTYACHT MOXKET
UCIPAaBUTh CaMOCTOSITENIbHO MpU TPeOOBAHUU TpEIojaaBaress; aaeT
PaBUJIbHBIE OTBETHI HA CONYTCTBYIONINE BOIPOCHI

- pacKpbIBacT OCHOBHOE COJCp)KaHHWE Yyd4eOHOTO Marepuaia, HO
00HapYKUBAIOTCS CYIIECTBEHHBIC MPOOEITBl B MOHUMAHUH B3aUMOCBSI3U
(bU3NUeCKUX SBICHUH U 3aKOHOMEPHOCTEH;

- JIONyCKaeT OMMOKH B ONPEICIICHUH ¥ HCTOJKOBAHWU OCHOBHBIX
NOHSATUI, 3aKOHOB, TEOpUH, (PU3MUYCCKUX BEIMYMH U WX CIUHHIL
U3MEpPEHUS, KOTOpPhIE MOXKET HCHPABHTHh CAMOCTOSITEIIBHO WM TIPH
HEOOJIBIIION MTOMOIIIH MTPETOIaBaTEelIs;

- C CyIIECTBEHHBIMH OIMOKaMH BBIMIOJIHSCT 3aUCh (HOpMYIT, TpadhUKOB,
PHCYHKOB, CXEM, KOTOpbIE CTYACHT IIOCJE 3aMEUYaHHs YCTpaHsIET
CaMOCTOSITEIILHO;

- CaMOCTOSITEIILHO (POPMYJIMPYET OTBET HA BOIPOC, MPUBOJUT YACTUIHO
BEpHBIC apTyMEHTHI, OTJICITbHBIC BBIBOJBI HEJIB3sl CUMTATH BEPHBIMH U
000CHOBAaHHBIMH;

- HapylIeHa JIOTHYECKAas IOCIEA0BATEILHOCTh U3JIOKEHUST Y4eOHOTO
MaTepuaina, Ipu OTBET€ Ha BOMPOC JIOMYyIIeHa OJHA Tpydas ommubdka u
(wnn) Oosiee ABYX HEIIOYETOB; CTYJIEHT HCIBITHIBAET 3HAYHTEIIbHBIC
3aTpyIHEHUSs], OTBEYAsl HA COMYTCTBYIOIIME BOIMPOCHI

0,5

- CTYJIEHT HE MOXET OOBICHUTh (U3MUECKOHM  CYIIHOCTH
pacCMaTpUBaEMBbIX SIBJIEHUH W 3aKOHOB, BBISIBUTh B3aHMOCBS3H
(bu3nUYeCKuX SBICHUN U 3aKOHOMEPHOCTEN;

- HE 3HAET WM JIaeT HEBEPHOE ONPEIEIIEHUE U UCTOJIKOBAHNE OCHOBHBIX
MOHSTUM, 3aKOHOB, TEOPUM, (U3MUECKUX BEIUYMH M HX €JAUHHUIL
WU3MEpEHMS;

- HE BEPHO BBINOJIHSET 3aiCh POpMyJI, rpaHUKOB, pUCYHKOB, CXEM

UTOoro

Kpurepun onieHKH K NIPAKTHYECKOMY 3aJaHUI0

Bajauasl 3a

KpHUTEepHUH OLleHKH

Odopmiienue ycioBus 3a1aHus MakcuManbHbIH
0as — 0,4 6anna
- BepHO 0pOPMJICHO YCIIOBHE 33]1a4H, MPEICTABIICHBI BCE 0,4
bu3HYECKUEe BETUUUHBI
- ycioBHe 3a7aHusi 0OPMIICHO C HE3HAYUTETHHBIMH 0,2
HETOYHOCTSIMHU, IPEJICTABJICHBI HE Bce (DM3MUECKUE BETHUUHBI
- yCIIOBHE 331aHUsl 0hOPMIICHO HEBEPHO 0
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HUcnonb3oBanue pusnueckoid CHMBOJINKH MakcuMaabHbIT
o0as1 —0,5 6anaa
- BEpHO 0003HAYEHBI CUMBOJIbI B YCIIOBUH 33J1a4H U B 0,5
dbopMyIiax, UCIOJIb3YEMbIX B PEIICHUU 337291
- BEpHO 0003HAaYEHBI CUMBOJIBI B YCIIOBUHU 33]1a4H, JOMYyIIeHa | 0,4
HETOYHOCTh B (DOpPMYIIax, HCIOJIb3yEMbIX B PEIICHUU 3aa91
- TonyiieHa | HETOYHOCTh TPU 0003HAYEHUN CHMBOJIOB B 0,3
YCIIOBUY 33724, | HETOYHOCTh B (DOPMYIIax, HCIOJIb3yEeMbIX B
peIlIeHUH 3a1a4u
- JIonyeHo 2 ¥ 0oJjiee HETOYHOCTH P 0003HAUCHUH 0
CHUMBOJIOB B YCJIOBHH 3a/1a4yH, 2 1 Oojiee HETOYHOCTEH B
dbopMyIiax, UCIOJIb3YEMbIX B PEIICHUU 337291
Co0iro1eHne aJropuT™Ma pemieHust MakcuMaJbHBIH
oaJs1 —
0,3 day1a
- pelleHure 3a7a4u OCYIIECTBISETCS 0 AITOPUTMY: TIEPEBOT 0,3
SMHHMII U3MEPEHUS PUINICCKUX BETUYHH B MeXTyHAPOTHYIO
cuctemy eaunuil (CH); 3amuce HEOOXOIMMBIX (PU3UIECKUX
dbopmyT; MaTeMaTHYeCKH pacdeT 1o hu3nIecKol Gpopmyie
- QJITOPUTM PEIlEHUS 337a4u OTCYTCTBYET 0
IMepeBon ennHul u3mMepenust Gu3n4ecKMX BeJIUYUH B MakcumaJjibHbII
MexnyHapoanyw cucremy eaunun (CH) 0aja —0,3 6anna
- BEpPHO TepPeBeICHBI PACUYETHI IEPEBO/IA BCEX SANHUI] 0,3
u3MepeHus PU3NYECKUX BETMYUH B MeXTyHApOIHYIO CUCTEMY
equnun (CH)
- nomyiieHa 1 ommoOKa Mpy MpoBEICHUHU pacyeTa rnepeBojia 0,2
SMHMII U3MEPEHUS PUINICCKUX BEITUYHH B MeXTyHAPOTHYIO
cuctemy eaunui (CH)
- IOTIYIIEHBI 2 OIIMOKY NpY MPOBEIECHUH pacueTa nepeBoja 0,1
eMHUII U3MEepeHUs GU3NIECKUX BETUYUH B MeXIyHApOAHYIO
cuctemy eaunun (CH)
- HEBEPHO MPOBEJICHBI PACUEThI IIEPEBOIA BCEX SAMHHUII 0
u3MepeHus GU3NYeCKUX BeTMYUH B MeXTyHApOIHYIO CUCTEMY
eaunun (CH)
Hcnosb3oBanue pu3nyecKux (popmyJ 1Jis pelieHus MaxkcumanbHbII
3aga4u oayt —
0,5 6as1a
- BEPHO U TIOCJIEIOBATEIBHO 3aMMCaHbl Bce (OPMYJIbI B 0,5
COOTBETCTBUU C CHUMBOJIMKOM, HEOOXO MBI ISt
YCTaHOBJICHHS COOTHOIICHHS CYIIECTBYIOIIETO MEKIY
(bU3HYECKUMU BETMUYNHAMEI
- IPaBWJIBHO COCTABJICHBI YPAaBHEHUS, CBA3BIBAIOIIHEC
bu3HYECKUEe BETUUUHBI
- BEpPHO, HO HETIOCJIEA0BATEIILHO 3aMucanbl (POPMYIIBI B 0,4
COOTBETCTBUU C CUMBOJIMKOW, HEOOXOTUMOM JIsI
YCTaHOBJICHHS COOTHOIICHHS CYIIECTBYIOIIETO MEXKIY
(bU3HYECKUMU BETMUYNHAMEI
- IPaBWJIBHO COCTABJICHBI YPAaBHEHUS, CBA3BIBAIOIIHEC
bu3HYECKUe BETUYHHBI
- (hopmyIIBI 3amMcaHBbI TOCIEA0BATEIHLHO, HEBEPHO 3amucana 1 0,3

dbopMyIia B COOTBETCTBUU C CHUMBOJIHMKOM, HEOOXOTUMOM TSI
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YCTaHOBJICHUS] COOTHOIICHHUS CYILIECTBYIOIIETO MEXKIY
(bU3HYECKUMU BETMUYNHAMEI

- IOMyIIeHa O/IHA OIIMOKa IIPU COCTABIICHUU YPaBHEHHUI,
CBSI3BIBAIOIINX (PM3UUCCKUE BEITUIMHBI

- (hopmyIIBI 3amMcaHbl HEMOCIEA0BATEIHLHO, HEBEPHO 3alucaHa
1 dopmyrna B COOTBETCTBHH C CUMBOJIUKOMN, HEOOXOIUMOH ISt
YCTaHOBJIEHUS] COOTHOLIEHUS CYIIECTBYIOIIETO MEXTY
(bU3HYECKUMU BETMUYNHAMU

- IOTIyIIeHAa OJIHA OLIMOKA MPU COCTABICHUH YPaBHEHHUIA,
CBSI3BIBAIOIINX (PM3UICCKUE BEITUIMHBI

0,2

- Bce (hopMyJIbI 3aMMcaHbl HEBEPHO
- IONYIIEHBI OMIMOKA MPU COCTABIICHUU BCEX YPaBHEHUH,
CBS3BIBAIOIINX (PU3UYECKUE BETUYMHBI

MaTeMaTH YeckHe pacyeThl 0 PU3UYECKUM (popMy.aaMm,
KOTOpPbIe XapaKTepu3yI0T paccMaTpuBaeMoe siBJIeHHe ¢
KOJINYECTBEHHOH CTOPOHBI

MakcuMaJbLHBII
oasia — 0,5 6a10B

- BEpHO MIPOU3BEACHBI BCE MATEMaTUYECKHE PACUETHI 10 BCEM 0,5
¢u3nveckuM GopmyaM B COOTBETCTBHH C €INHUIIAMHA
usMmepenuit pusnueckux Benmuuut (CH);
- BCE pe3yJIbTaThl MATEMaTUYECKUX PAacueTOB COJIEpKAT
1 poBOe 3HAYCHHE U COOTBETCTBYIOIIEE eMy 0003HaYCHHE
eAMHMLIBI n3MepeHust pusnueckux BenuuuH (CH)
- BEpHO MIPOU3BEACHBI MATEMaTUYECKHE PACUETHI 10 BCEM 0,4
¢usnveckuM GopmyaM B COOTBETCTBHH C €INHUIIAMHA
u3Mmepenuit pusnueckux Benuuu (CH),
- B OJTHOM DPE3yJIbTaTe MaTEMATUYECKOTO pacdeTa COACPIKUTCS
TOJIBKO ero ¢ poBoe 3HaUCHUE
- HEBEPHO MPOU3BEJIEH MaTeMaTHUeCKui pacueT 1o 1 0,3
¢duznueckoil popmyse, HO B COOTBETCTBUHU C €AMHUIIAMU
u3Mmepenuit pusndecknx Benmnuut (CH);
- B OJJHOM pe3yJIbTaTe MaTEeMaTHYECKOTO PacyeTa COJACPKHUTCS
TOJILKO €ro IIM(poBOE 3HAUCHHE
- HEBEPHO MPOU3BEAECH MaTeMaTUUECKU pacueT 1o 1 0,2
¢uznueckoit popmyiie O6e3 ykazaHHs eJMHUL U3MEPEHHH
¢uznueckux senuuuH (CH);
- BCE pe3yJIbTaThl MATEMaTHYECKUX PACYETOB CO/EPKAT TOJIBKO
1M (pOBbIE 3HAUCHHUS
- HEBEPHO MTPOU3BE/ICHBI BCE MAaTEMaTHUECKUE PacUeThl 0
OTBeT nocJie pelmieHus 3a1a4u MakcumajibHbIH
oaJ —
0,2 6a10B
- 3aJ1a4a B KOHIIE PEIICHUs COACPKUT BEPHBIA OTBET 0,2
- 3aJ1a4a HE COJICPXKHUT B KOHIIC PEIICHHUS BEPHOTO OTBETA 0
YcTHOE 00bsiICHEHHE PelIeHUs 3a1a4K MakcuMajbHbIH
0aJwI —
0,3 6a10B
- 00BSICHEHHUE peIIeHUs 3a/1aHus 1TOCIIe0BATENbHO, CBI3HO, 0,3
JIOTHYHO, BBIBOJI apTYMEHTHPOBAH U 00OCHOBAH; MPAaBWIILHO U
0OCTOSITENILHO JJa€TCsl OTBET (OTBETHI) HA COMYTCTBYIOINE
BOIPOC (BOIIPOCHI)
- HE3HAUMTEJIbHO HapyIlleHa MOCIIeI0BaTeIbHOCTbD, JJOTHKA 0,2
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OOBSICHEHUS PEIIEHUs 3a/1aHusl, BBIBOIbI apIyMEHTHPOBAHBI U
000CHOBAaHbBI; CTYAICHT UCIBITHIBAET HE3HAUNUTEIbHbIE
3aTpyAHEHHS, OTBEYas Ha CONYTCTBYOUINE BOIIPOCHI

- 3HAYUTENIBHO HApYILIEHA II0CIEA0BATENbHOCTD, JIOTUKA 0
OOBSICHEHUS PEIIeHUs 3a/1aHus (CTYJCHT HE MOXKET OOBSACHUTD,
KakuM 00pa3oM MpHILEN K PELICHUIO 3aJaHHs ), BBIBOJIBI HE
MOTYT CUUTAThCsl apIyMEHTHUPOBAHHBIMU 1 00OCHOBaHHbBIMU;
CTYJICHT UCIIBITBIBAET 3HAYUTEIbHBIC 3aTPYAHEHUS, OTBEYAst HA
COIYTCTBYIOIIME BOMPOCHI

1.4. MarepuajJbHO-TeXHHYECKOe  o0ecnmedeHue A  NPOBeJCHUS
NMPOMEKYTOYHOM aTTeCTANNHU
BrimosmHeHne 3amaHuil  IPOMEKYTOYHOW AaTTECTAllMM IPOBOAMUTCSA B
yueOHOM KaOuHete «Du3nka», 1adbopatopuu GU3NKU.

1.5 YVY4eOHOo-MeTOAMYecKOe W HWH(OPMAIMOHHOE oO0ecmeyeHHe sl
NpoBeeHNs MPOMEKYTOYHOM aTTecTAlNu
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24 OneKkTpoHHBIM  pecypc uu@poBod  oOpaszoBatenbHOUM cpeapl  CIIO
PROFo6pazoBanue;

MeToauyeckue yKa3aHusi AJsl 00y4aIOIIHXCS 110 OCBOEHUIO THCIIHIITHHBI

25. Meronuyeckne yKazaHWS IS OOYyYarOIIUXCS IO  BBITIOJHEHUIO
IPAKTUYECKUX padoT.

26. Meronuyeckue yKkazaHWs JUIS  OOYyYarOIMUXCS IO  BBITIOJHEHUIO
1abopaTopHBIX paboT
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