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PA3PABOTYUK:

Cy66oruna Haraness HWropesna— mnpenonasatens KOTIacckoro pedysHoro yduivma —
CTpyKTypHOTO noapasieienus Kornacckoro ¢pumana ®I'BOY BO «I'YMP® umenn aamupaia
C.O. MakapoBay

Pabouas mnporpamma ofmeo6pa3oBarensHoro yuebHoro mnpeamera I1YIL.02 @usmka
paspabotaHa B COOTBeTCTBUH C (DelepaibHBIM TOCYJAPCTBEHHBIM 00pa3oBaTeIbHBIM
crangaprom COO, yrBepxneHHbIM [Ipukazom  MunucTepcTBa 06pasoBaHHs W HAyKH
Poccuiickoit  ®enmepammur ot 17.05.2012 Ne 413 ¢ u3MEHEHUSMH U JONOJHEHHAMH,
DeneparbHBIM roCy/1apCTBEHHBIM o0pa3oBaTeIbHBIM CTaH[[apTOM CpeIHero
poeCCHOHATLHOTO 06pa30BaHus, yTBEPXKACHHBIM NMPHKa30M MUHUCTEPCTBA 0Opa3OBaHHS H
Hayku Poccuiickoit @eneparmu or 9 mexabpst 2016 r. N 1568, mo cnenumansrocta 23.02.07
Texuuueckoe oOCTy)XHBaHHE M DPEMOHT ABHMIaTelel, CHCTEM M AarperaroB aBTOMOGHIIEH,
[PUMEPHOH 001Ie00pa3oBaTelbHON IPOrpaMMoil s mpoheCCHOHATBHBIX 06pa30BaTENbHBIX
opranusanuii u IlonmoxeHneM 06 OCHOBHOM o0Opa3oBaTenbHOM MpOrpaMme — MpOrpamMMme
MIOATOTOBKM crenuaiucToB cpennero 3seHa (IIpukaz Ne 1034 ot 31.08.2021r.), ¢ yuérom
Crpareruu pa3sutus Bocnutanus B Poccuiickoii ®eneparuu va nepuon 1o 2025 roxa.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPEIMETA

ITYIIL 02 ®U3UKA

1.1. Mecto Yy4yeOHOro mpeaMeTra B CTPYKTYpe OCHOBHOIi mpodeccuoHAJbLHOI
00pa3oBaTeJIbHOM POrPaMMbI

Oo6meobpazoBatenbHblil  yueOHblid mpenmer IIVII. 02 dwusuka sBusercs o00s3aTeNbHON
4acTei0 00mIe00pa3oBaTelbHOr0 IMKIa obOpasoBarenbHO mporpammbel CIIO B cOOTBETCTBHH
c ®I'OC CIIO

no crneunanpHoctu 23.02.07 TexHuueckoe oOCIYyKMBAaHUE U PEMOHT ABUTaTENIEH, CUCTEM U
arperaTtoB aBTOMOOMJIEH.

1.2. llesin ¥ nJIaHMpPYeMBble pe3yJbTaThl OCBOCHHS Y4eOHOIr0 npeaMeTa:
1.2.1. Henu u 3a1a4n y4eOHOro mpeaMera

CoxepxaHue mporpaMMbl obmeoOpa3oBarensHOoro yaeoHoro mpeamera IIVIL. 02 dwusuka
HaMpaBJIEHO Ha JOCTIDKEHHE PE3yNbTaTOB €€ M3ydeHHUs B cooTBeTcTBUU ¢ TpeboBanusiMu OI'OC
COO c yueroMm npodeccronanbHoi HampasieHHOCTH PI'OC CIIO u Ha JOCTHKEHHE CIIETYIOIINX
eneu:

— opmupoBanue y oOydaromuxcs YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUSs, 3HAYUMOCTHU
(bu3MYECKUX 3HAHUHU I COBPEMEHHOTO KBATU(UIIMPOBAHHOTO CIEIHAINCTA TP OCYIICCTBICHUN
ero npogeCCUOHANbHOMN JAEATEeIbHOCTH;

— (opmupoBaHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH;

—oBJaneHue creuupuyueckoil cuctemMol (GUIMYECKUX TOHITHHA, TEPMUHOJIOTHUEH U
CHMBOJIUKOH;

— OCBOEHHE OCHOBHBIX (DM3HUECKUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH;

— OBJIQJICHUE OCHOBHBIMH METOJaMU HAYYHOTO TIO3HAHHS TMPHUPOJbI, HCIOJb3YEeMBIMU B
¢u3uke (HaboIeHNE, ONTMCAHUE, U3MEPEHHE, BBIABH)KEHUE TUIIOTE3, IPOBEICHHUE IKCIIEPUMEHTA);

— OBJIaJIeHHE YMEHHUSAMH 00pabaThiBaTh JaHHBIE SKCIEPUMEHTa, OOBSICHATH MOTyYCHHBIS
pe3yNbTaThl, yCTaHABIUBATh 3aBHUCUMOCTH MEXAY (U3MUECKUMU BEIMYMHAMU B HaOIIOJaeMOM
SIBJICHUH, JIeTIaTh BHIBOJIbI;

— (opmupoBaHue ymeHUS periath pU3NUEeCKue 3a/1a4l Pa3HbIX YPOBHEH CII0)KHOCTH;

— pa3BUTHE MO3HABATENLHBIX WHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
nporiecce MPHOOPETEHUs] 3HAHUN C MCMOJIB30BAHUEM pPAa3IUYHBIX HCTOYHUKOB HWHMOpMAIUU U
COBPEMEHHBIX HMH(MOPMAIIMOHHBIX TEXHOJIOTHH; YMEHMM (GOpMYIUpoBaTh U OOOCHOBHIBATH
COOCTBEHHYIO TO3UIMIO TIO0 OTHOIICHHIO K (Qu3udeckod WHGOpMAIMHU, TMOTYy4aeMON H3 pPa3HBIX
HMCTOYHHUKOB;

— BOCITUTaHHUE YyBCTBA TOPAOCTH 32 POCCUNUCKYIO (DU3UYECKYIO HAYKY.

OcBoenue kypca O/l «@u3ukay npeanogaracT peleHue CaeAyIuX 3a1a4:

— npuoOpeTeHrne 3HaHuK 0 (PyHIAMEHTANbHBIX (DPU3MUECKHUX 3aKOHAX, JISKAIIUX B OCHOBE
COBpeMEHHOW (pU3MUecKOod KapTHUHBI MHUpPA, TPUHIUIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB H
MIPOM3BOJICTBEHHBIX TPOIECCOB, O HaWOoJiee BaXXHBIX OTKPBITHSAX B 00JIaCTH (PU3HMKH, OKa3aBIINX
ONpeeNsIolIee BIUSHUE Ha PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

— MOHMMaHue  (U3NYECKOM  CYIIHOCTH  SIBJICHWUH, TPOSABISIONIMXCS B paMKax
MIPOU3BOJICTBEHHOH JCSITEIIBHOCTH;

— OCBOCHHE CIIOCOOOB MCIONB30BaHUs (U3MUYECKUX 3HAHWM Ui PEIICHUs MPAKTUYECKUX U
npodeccnoHaNbHBIX 334, 00bICHEHUS SIBICHUIN MPUPOIBI, TPOU3BOJCTBEHHBIX H TEXHOJIOTHYECKUX
MIPOIIECCOB, MPUHIIUIIOB JIEUCTBHS TEXHHUYECKUX MPUOOPOB U YCTPONCTB, 0OecTieueHrs1 6€30MacCHOCTH
MPOU3BOJICTBA U OXPaHbl IPUPO/IBI;

— ¢opMHUpOBaHUE YMEHUHN pemIaTh y4eOHO-TPAKTHUECKHUE 3a7a4i (PU3UIECKOTO COJEPIKAHMS
¢ Y4€ToM npodeccuoHaNbHON HapaBIeHHOCTH;



— IPUOOPETEHUE OIbITa MO3HAHUSA W CAMOIIO3HAHUS; YMEHUI CTaBUTh 3aJauyd M pelaTh
po0JIeMbI ¢ YU4ETOM NMPOo(hecCHOHAIBHON HalpaBIEHHOCTH;

— (opMupoBaHHEe YMEHHMH HCKaTh, AaHATU3UPOBaTh M  00pabaThiBaTh  (PU3HUECKYIO
nHpopMalHIo ¢ y4€TOM IpodheCcCHOHATBLHON HAIIPABICHHOCTH;

—OJTOTOBKA OOYyYalOIIUXCS K YCICUIHOMY OCBOCHUIO JUCHUILUIMH W MOJIYJeH
poeCCHOHATFHOTO LUKJIA: (POPMHUPOBAHME Y HUX YMEHUH U OMbBITAa JAEATEIBHOCTH, XapaKTEPHBIX
st mpodeccuii / NOIMKHOCTEH CIYKaIUX HIIH CHEHaTbHOCTEH, OTydaeMbIX B IPO(ECCHOHATBHBIX
00pa3oBaTEeNbHBIX OPraHU3ALMUAX;

—IIOArOTOBKAa K  (OpPMHUPOBaHMIO OOMMX KOMIETEHIMH OyAyllero CrenualncTa:
caMo00pa3oBaHMs, KOMMYHUKAllM{, TPOSIBIECHUS  I'PakKJAaHCKO-NIATPUOTHYECKOW  IMO3UIMH,
COTPYJHUYECTBA, TMPHHATUS PEUICHWH B  CTAaHJAPTHOM W  HECTAaHIAPTHOW  CUTYaIMsX,
[IPOCKTUPOBAHUSA, TNPOBEACHUsS (u3MuecKkux u3MepeHuil, 3¢¢dexkTuBHOro u  0e30IacHOro
WCIIOJIb30BAHUS PA3IMYHBIX TEXHUYECKUX YCTPOMCTB, COOIIOACHNUS IPABIII OXPAHBITPY/Aa IpU paboTe
¢ ¢puznuecKuMu IprudopamMu U 000PyIOBAHUEM.

OcoOeHHOCTh (POPMHUPOBAHUST COBOKYITHOCTH 33/1a4 U3y4eHUsT (DU3UKHU UIICHCTEMBI CPETHETO
po¢heCCHOHATILHOIO 00pa30BaHuUs 3aKJIIOYAECTCs B HEOOXOJUMOCTH pean3aliuy npoQecCuoHaNbHOM
HANpPaBICHHOCTH peIIaeMbIX 3a/Ja4y, ydé€ra OCOOCHHOCTEH Ccdepbl AeATENPHOCTH OYAyIIHX
CIELUAINCTOB.

B pesynbraTe ocBoeHUs yueOHOTO mpeaMeTa 00ydaronuicst T0JKSH 3HATh!

—CMBICI  TIOHATHH: (u3nyeckoe sABJICHME, THUIOTE3a, 3aKOH, TEOpUs, BELIECTBO,
B3aUMOJICHCTBHE, AJIEKTPOMArHUTHOE II0J€, BOJIHA, ()OTOH, aTOM, aTOMHOE SJIpO, MOHU3UPYIOLIUE
W3ITyYCHUS;

—CMbICIT (U3UYECKUX BEIMYMH: CKOPOCTb, YCKOpPEHHE, Macca, CHIa, HMIIYJbC, paboTa,
MEXaHUYecKasi SHEeprus, BHYTPEHHsS SHEprus, aOCONIIOTHAs TeMIepaTypa, CpeAHss KHHEeTHYecKas
SHEPIUs YaCTHI] BEIIECTBA, KOJIUYECTBO TETUIOTHI, JJIEMEHTAPHBIN SJIEKTPUIECKUH 3apsi;

—CMbICT  (U3MYECKMX 3aKOHOB KJIACCMUYECKOW MEXaHUKH, BCEMHPHOIO TATOTEHUS,
COXPAHEHMsI SHEPIHM, UMITYJIbCA U DJIEKTPUUYECKOIO 3apsijia, TePMOJUHAMUKH, HIIEKTPOMArHUTHOM
UHAYKIMH, GoTorddexTa;

— BKJIaJI POCCUHCKUX U 3apyO0eXHbIX YUEHBIX, OKa3aBIIMX HanOoOJbllIee BIUSIHUE Ha pa3BUTHE
¢bu3nKu.

B pe3ynbraTe ocBOeHUS yueOHOTO MpeaMeTa 00yJaroHACs JODKEH YMETh!

— [IPOBOJIUTH HAOJIOICHUS, IJITAHUPOBATH U BBIMOJIHATH SKCIIEPUMEHTHI;

— BBIJIBUTaTh TUIIOTE3bI U CTPOUTH MOJEIIH;

— IPUMEHSATH MOJIyYE€HHBIE 3HaHUA MO (PU3UKE A7 00BICHEHUS pa3HOOOPa3HBIX (PU3NUECKUX
SIBJICHWI W CBOMCTB BEIIIECTB;

— [IPAKTUYECKH UCTOIb30BaTh (PU3NUECKUE 3HAHUS;

— OLIGHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU HH(pOpMaINK;

— UCIOJIb30BAaTh NPUOOPETEHHbIE 3HAHUS M YMEHHUS Ul pEleHMs NpPaKTUYEeCKUX 3a/ad
MOBCEJIHEBHON kKM3HM, oOecrieueHHss Oe30MacHOCTH COOCTBEHHOH JKHM3HH, pPALMOHAIBHOTO
MIPUPOJIOTIONB30BAHMS U OXPaHBI OKPYKAIOIIEH CPEJIbI;

— OIUCBIBATh U OOBSCHATH (PU3HMUECKHUE SIBJICHHS M CBOWMCTBA TEJ: CBOWCTBA Ia30B, KHUJIKOCTEH U
TBEPJBIX TEJl, IEKTPOMArHUTHYIO MHIYKIIMIO, PACIPOCTPAHEHUE AIIEKTPOMArHUTHBIX BOJIH, BOJTHOBBIE
CBOI{CTBa CBETa, N3TyYEHHE U TIOTJIOIEHHE CBETaaTOMOM, POTOdPHEKT;

— OTJIMYATh TUMOTE3bl OT HAYYHBIX TEOPHii;

— JIeTIaTh BBIBOJIBI HA OCHOBE SKCIIEPUMEHTAIHHBIX JaHHBIX;

— MIPUBOANTH TPUMEPHI, IOKA3bIBAIOIINE, YTO HAOJIOJACHUS W OKCIIEPHUMEHT SIBIISIFOTCS
OCHOBOH ISl BBIIBIDKEHHS TUTIOTE3 W TEOPHiA, MO3BOJISIIOT MPOBEPUTH HCTUHHOCTh TEOPETUUYCCKUX
BBIBOJIOB, a TaK)Ke, 4YTO (PpU3MUEcKass TEOpHUs JaeT BO3MOXKHOCTb OOBSICHATH WM3BECTHBIC SIBICHUS
MPHUPOJIBI M HAyYHBIE (PAKTHI, MPEIICKA3HIBATh €IlIe HEM3BECTHHIC SIBJICHUS,

— [IPUBOJIUTH TPHUMEPHI TMPAKTHUECKOTO HWCIHOJIb30BAHUS (PU3MUECKUX 3HAHUI: 3aKOHOB
MEXaHUKH, TEPMOJUHAMUKM M  DJIEKTPOJAMHAMHKH B  OJHEPreTHKE, pAa3IMYHbIX  BHJIOB



ANEKTPOMArHUTHBIX M3JIyY€HUN N7 pa3BUTHS Paguo M TEIEKOMMYHHKallMi, KBAHTOBOM (PU3UKU B
CO3/IaHUU SJIEPHOM HEPTETUKH, J1a3€POB;

—BOCIIPUHUMATh W HAa OCHOBE IIOJYYEHHBIX 3HAHUW CAMOCTOSTEIBHO OIICHUBAThH
uHdopmaluio, corepxairyrocs B coodmenusx CMU, UntepHere, HAy4YHO-MOMYISIPHBIX CTAThSIX;

— MIPUMEHSTH IMOTYYCHHBIC 3HAHUS [IJISl pEIIeHUs (PU3MYeCKuX 3a1ad;

— OIpeNeNATh XapakTep (Gu3nueckoro mpoiecca mno rpaduky, radnuie, hopmyie;

— U3MEPATh P (PU3UUECKUX BEIMYWH, MPEACTABISAA Pe3yabTaThl U3MEPEHHUI C y4eTOM HX
MOrPEIIHOCTEH.

1.2.2. Ilnanupyemble pe3yJbTAThl OCBOeHHs 00IIe00pPa30BATEJbHOr0 Y4eOHOr0 MpeaMera B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Ocoboe 3HaueHmne yueOHbIi npeamer umeet npu popmupoBanuu 1 pazsutiun OK u T1K.



Koa m HauMeHOBaHHEe

IInanupyemsie pe3yJbTaThl 00yUeHHs

(popmupyembIx Oo0mmue IIpeameTHbIC

KOMITeTEeH LU
OK 01. BeiGupats crnoco0sl B yactu Tpyn0oBOro BociuTaHus: - copMHUpOBaTh MPEACTABIECHUS O POJIU U MeCTe (PUUKU
pelieHus 3aj1a4 - TOTOBHOCTb K Tpyly, OCO3HAaHHWE LIEHHOCTH | U aCTPOHOMHUH B COBPEMEHHON HAay4HON KapTHMHE MUpa, O
npogeccuoHaIbHON MacTepcTBa, TPYAOI00HE; cucreMooOpasyromied  poiau  GuU3MKM B pa3BUTHUHU

ACATCIIBHOCTH IIPUMCHUTCIILHO
K pa3JIMYHbIM KOHTCKCTaM

- TOTOBHOCTh K  AaKTUBHOM  JI€ATEIbHOCTH
TEXHOJIOTUYECKOH U COLHUAIbHOM HamlpaBlIEHHOCTH,
CIIOCOOHOCTh ~ WHHIIMHPOBATh,  IUIAHHPOBATH |
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTh;

- HHTEpEeC K pas3nyHbIM cepaMm mpodeccHoHaTbHON
NeSITeNIbHOCTH,

OBnanenue YHUBEPCATbHBIMHU y4eOHBIMU
MO3HABATEIbHBIMU JICHCTBUSMU:

a) 0a30BbIC JJOTMYECKHE JICHCTBHS:

- CaMOCTOSITENIbHO dbopMynupoBath u
aKTyaJlu3upoBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYHIGCTBCHHblf/'I HpI/ISHaK NN
OCHOBaHUSl [UIsl CpaBHEHHUA, KiIacCU(UKAIMU H
0000IIICHHS;

- ONpenensaTh Lenu  JIeATEIbHOCTH,  3a1aBaTh
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHIXXKCHUA,

- BBIBJIATH 3aKOHOMEPHOCTM M NPOTHUBOpPEYHS B
paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCHUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLIEHUBATh
COOTBECTCTBHUC pe?)y.]'II)TaTOB neiaaM, OLICEHUBATh pI/ICKI/I
MOCJIEICTBUN ACATEIbHOCTH;

- paSBI/IBaTI) eraTI/IBHOG MBIIIIJICHHUC HpI/I peH_IeHI/II/I
YKU3HEHHBIX TIPOOIEM

0) 0a30BEBIE HCCIIEN0BATEIILCKUE JEHCTBUS:

- BJAJIeTh HaBBIKAMHU Y4e€OHO-HCCIEIOBATEIbCKONW U
HpOGKTHOfI JCATCIIBHOCTH, HaBbIKaMH paspemeHI/m
npobiem;

CCTECTBECHHBIX  HAayK, TEXHUKH W  COBPEMCHHBIX
TEXHOJIOTHI, O BKJIAJE POCCHUHCKHMX H 3apyOeikKHBIX
VUCHBIX-(DM3WKOB B pa3BUTHE HAyKW; [OHWMAHHC
¢du3nveckoii  CYIIHOCTH  HAONIOAAaeMBbIX  SIBJICHHUU
MUKpPOMHpA, MAaKpOMHpPA M MEraMHpa; TIOHUMaHUE POIIU
ACTPOHOMHUH B MPAKTHUECKOW JESATEIHHOCTH YeJOBEKa U
JMATbHEHUIIEM HAyYHO-TEXHHYECKOM Pa3BUTHH, POJIU
¢buzuku B popMupoBaHUU KPYro3opa U PyHKIHMOHATBHOM
IPaMOTHOCTH UYEJIOBEKA JUIS PEIICHUS NPAKTHYSCKHUX
3ajad;

- chopMHpOBaTh YMCHHS pEIIaTh PACUCTHHIC 3a7add C
SBHO 3a/JIaHHON  (U3MUYECKON MOMENbIO, HCIONb3Ys
¢du3nyecKkre 3aKOHBI M TPHHIIMITEI; HA OCHOBE aHAIH3a
yCIIOBUSL 3a7aud  BBIOMpATh (UBMUYECKYI0  MOJIEIb,
BBICTISITE  (DM3WYECKHE  BEIUYMHBI ©  (OPMYIIHI,
HEOOXOUMBIC ISl €€ PEelIeHHUs, TPOBOAUTh PACUEThl U
OIICHWBATh  PEAJTBHOCTh  IOJIYYCHHOTO  3HAYCHUS
(bu3MYeCKOil BENMYMHBI, pelIaTh KaueCTBEHHBIE 3aauH,
BBICTpanBasi JIOTHYECKH HEMPOTUBOPECUUBYIO IICTIOUKY
paccyXJeHHl ¢ OMOpod Ha W3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKUE SBIICHUS;

- BJaAeTh  OCHOBOTMOJAralouMMu  (PU3NUIECKUMHU
MOHATHSIMA W BEJIMYMHAMH,  XapaKTePU3YIOIUMHU
¢dbusnueckue mpouecchl (CBSI3aHHBIMU C MEXaHHYECKHM
JIBIKCHHEM, B3aWMOJICHCTBHUEM TeJ, MEXaHWICCKUMHU
KONeOAaHUSIMH U BOJIHAMHU;  aTOMHO-MOJICKYISPHBIM
CTPOCHHUEM  BEIIECTBAa,  TEIUIOBBIMH  TIPOIECCaMHU;
AIIEKTPUYECKUM U MATHUTHBIM TIOJISIMH, DJIEKTPUYECKUM




- BBIABIATH NPUYMHHO-CIIEACTBEHHBIE CBSI3H U
aKTyaJII/I3I/Ip0BaTL 3az[aqy, BbIABUT'aTb FI/IHOT€3y cec
peIlICHMsI, HAXOIUTh apryMEHTHI JJIS 0Ka3aTeabCTBa
CBOMX YTBEp)KICHUM, 3aJaBaTb IapamMeTpbl U
KPUTEPHH PEIICHHS,

- aHaJII/I3I/IpOBaTb HOJIyT-IeHHBIe B XOIE€ peH_IeHI/ISI
3aaud  pe3yJabTaThl, KPUTUYECKH OILECHUBATh HX
JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMGTB HepeHOCI/ITI) 3HAHUA B HO3HaBaT€HI>Hy}0 n
MPaKTHYECKYIO 00J1aCTH KU3HEICITEIIbHOCTH;
- yMeTb WHTErpUPOBATb 3HAHUSA U3
MPEIMETHBIX 00JIaCTEel;

- BbIIBUI'aTh HOBBLIC UJCH, Hpe[[ﬂaraTI) OpI/IFI/IHaJII)HI)IC
IIOJIXObI M PELICHHMS,;

- CIIOCOOHOCTD 150, HCIIOIB30BaHUS B
[I03HABATEIBHOM U COIHALHON IIPAKTUKE

Ppa3HbIX

TOKOM, OJJICKTPpOMAarHuTHBIMHU KOJICOaHUsAMHU U BOJIHAMU,
OIITUYCCKUMHU ABJICHUAMH, KBAHTOBBIMH SABJICHUAMU,

CTPOCHHUEM aroma u aTOMHOI'O sapa,
pa,ZII/IoaKTI/IBHOCTBIO); BJIaACHUC OCHOBOIIOJIararommumMHnu
ACTPOHOMUYCCKUMHA IIOHATHUAMU, IIO3BOJIAIOIIMMHA

XapaKTepU30BaTh IIPOLECCHI, IPOUCXOAIINE HA 3BE3/aX,
B 3BE3JHBIX CHCTEMax, B MEKraJaKTUYECKON cpene;
JIBIDKEHUE HEOECHBIX TN, DBOJIOLUIO 3Be3]] U
Bcenennoi;

- BJIAJIETh 3aKOHOMEPHOCTSMH, 3aKOHAMU U TEOPUAMHU
(3akoH BcemupHoro Tarorenus, I, II wm III 3akoHBI
HproTOHA, 3aKOH COXpaHEHHs MEXaHWYECKOM JHEpIuu,
3aKOH COXPAaHEHHUsI MUMIYNbCa, MPUHLUII CYNEPIIO3UIUN
CUJI, IPUHIIUII PAaBHOIPABHOCTU WHEPIHUAIBHBIX CHUCTEM
OTCUETa; MOJEKYIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS
BEILECTBA, ra3oBble 3aKOHBI, 1(50):3817 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAHEHUsl AIIEKTPUUECKOIO
3apsaa, 3akoH Kynona, 3akoH OMma 1is y4acTka LEMH,
3akoH Oma Uil TOJIHOM AJIEKTPUYECKOW IIEeNH, 3aKOH
Jxoyns - JleHna, 3aKOH 3J€KTPOMArHUTHOM WMHIYKIWH,
3aKOH COXPAaHEHUsI HHEPruu, 3aKOH MPSIMOJIMHEUHOIO
pacupoCTpaHEHMs CBETA, 3aKOH OTPAXKEHUsS CBETA, 3AKOH
MIPEJIOMJIEHUSI CBETA; 3aKOH COXPAaHEHUsl YHEPTUH, 3aKOH
COXpaHEeHUs VMITYJIbCA, 3aKOH COXpaHEHUs
IEKTPUUECKOrO 3apsifia, 3aKOH COXPAHEHHS MacCOBOIO
4yucia, IOCTynarsl bopa, 3akOH  paguOaKTUBHOIO
pacnaza); YBEPEHHOE HCIOJNb30BAaHUE 3aKOHOB U
3aKOHOMEPHOCTEH TMpH aHaIu3e (U3UIECKUX SBICHUN U
IIPOLIECCOB

OK 02. Hcnoap3oBaTh
COBPEMEHHBIE cpeacTBa
TTOMCKa, aHaJImM3a n
UHTEpIIpeTanuu UHGOpMAaIuH,

" MH(OpMallMOHHbBIE

B o6macTti meHHOCTH HAYYHOTO ITO3HAHUS:

- c(OpPMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKd U OOIIECTBEHHOW MPAaKTUKHU, OCHOBAHHOTO Ha
JMaNore KyJabTyp, CHOCOOCTBYIONIETO OCO3HAHUIO

- YMETh YYHUTHIBATh TPAHUIBI MPUMCHCHHUS W3YYCHHBIX
buznuecKux MOJIEIIeH: MaTepuagbHas TOYKa,
WHEepIMaIbHasl CHCTEMa OTCUETa, UACATBHBIN Ta3; MOJETH
CTPOEHHUSI Ta30B, KUJIKOCTEH W TBEPABIX TEN, TOUEUHBIN
DIIEKTPUYECKUN  3apsil, sJepHas MoJiedb  aTroMa,




TEXHOJIOTUHU IS BBIMOJHEHHUS
3a1a4y npohecCuOHATLHOM
JeSTEIbHOCTH

CBOET'0 MECTa B MOJIUKYJIBTYPHOM MUDE;
- COBEPIICHCTBOBAHUE SI3BIKOBOM M UYMTATEIHCKOU
KyJbTYpbl Kak CpEeICTBa B3aUMOJICUCTBUSI MEXKIY
JIFOJIbMU 1 TIO3HAHUSI MUPA;

- OCO3HAHME IIEHHOCTHM HAay4YHOH JEeATEIbHOCTH,

TOTOBHOCTh OCYILECTBIIATH MIPOEKTHYIO u
HCCIIEIOBATENIbCKYIO IEATEIbHOCTh UHAUBUIYAIbHO U
B IpyMIE;

Osnanenue YHUBEPCAIbHBIMU y4eOHBIMU

MMO3HABATEIFHBIMU JICHCTBUSMU .

B) paboTa ¢ nHpopmarmen:

- BJAQJICTh HAaBBIKAMH TMOJIYYCHUS HWHPOPMAIUH U3
UCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSTEIbHO
OCYIIECTBIISITh TIOWCK, aHAJIM3, CUCTEMATH3AIHMI0O H
MHTEPIPETAIMI0O UHPOPMAIIUU PA3IMYHBIX BHUJIOB U
(dhopM TIpeICTaBICHHUS,

- CO3J1aBaTh TEKCThI B Pa3JIMYHBIX (popMaTax ¢ yueToM
Ha3HaueHUs WHQOpMAMM W IEJICBOW ayIUTOPHH,
BBIOMpas ONTHUMaJbHYIO (OpMYy TIpEACTaBICHUS U
BH3YaJIM3aIiy;

- OIEHHWBaTh  JIOCTOBEPHOCTH,
nH(OpMAIIMKA, €€ COOTBETCTBHE
MOPaJIbHO-3THYECKHUM HOPMaM;

JICTUTUMHOCTDB
IIpaBOBbBIM n

-  HCIOJB30BaTh CpPEACTBA WH(OOPMAIMOHHBIX U
KOMMYHHMKAITMOHHBIX ~ TEXHOJOTHH B  pEUICHHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHU3aIMOHHBIX 3a1a4 c COOTIOICHUEM
TpeOOBaHUN JPrOHOMHKH, TEXHHKH O€30MacCHOCTH,
TUTUEHBI,  pecypcocOepekeHus,  MPaBOBBIX |
ATUYECKUX HOPM, HOPM nH(pOpMaAITMOHHOM
0C30IMacHOCTH;

- BJAJETh HABBIKAMU pACTIO3HABAHUS W 3aIIUTHI
uHpopManuy, HHPOPMAIIMOHHONW OE30MacHOCTH
JMYHOCTH

HYKJIIOHHasT MOJeJdb AaTOMHOIO spa IIpU pPEIIECHUU
¢bu3nveckux 3amaq

- yMmerb (GOpMHUpPOBAaTh COOCTBEHHYIO MO3ULHUIO II0
OTHONIICHHIO K (u3udeckold WHPOPMAIUH, MOTyIaeMOi
U3 pasHbIX MCTOYHHMKOB, YMEHHH  HCIIOJb30BaTh
U(POBBIE TEXHOJOTHH ISl TIOUCKA, CTPYKTYPUPOBAHHUS,
MHTEpIpEeTallui U MpeACTaBIeHUs y4eOHOW M Hay4dHO-
IO YJIIPHOMN uHpOpMaLIUH; pa3BUTHE YMEHUN
KPUTUYECKOI'0 aHajIu3a 1ojiyyaeMoi nHpopMauu
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OK 03. [IlnanupoBarb U
peanu3oBbIBaTh  COOCTBEHHOE
npodeccuoHaIbHOe u
JUYIHOCTHOE pa3BuTHE,
peIPUHUMATEIbCKYIO
JESTEIILHOCTD B
npodecCHoOHATbHON chepe,
UCIIONb30BaTh  3HAHUSA  TI0
(¢buHAHCOBOW TI'pPaMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaIUAX

B o6mactu 1yXOBHO-HPaBCTBEHHOT'O BOCIIMTAHHUS:

- cOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWSI,
ATUYECKOTO MTOBECHUS;

- CIIOCOOHOCTH OILICHMBATh CUTYaIlMI0 W MPHUHUMATH
OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HA MOPAIBHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH;

- OCO3HAaHHWE JIMYHOTO BKJIaga B IOCTPOEHHUE
YCTOWYHBOIO OYIYIIETO;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM POIUTEISIM W
(mm) apyraM 4YJIeHaM CEMbH, CO3JaHHI0 CEeMbH Ha
OCHOBE OCO3HAHHOTO NMPUHATHS LIEHHOCTEH CeMEWHOU
KU3HH B COOTBETCTBHUM C TPATUIUSIMH HapOJIOB
Poccuu;

OsnaneHue YHUBEPCAIbHBIMHU PETYJIATUBHBIMU
NEUCTBUSIMU:

a) CaMOOpPraHU3aLHs:

- CaMOCTOATEIBHO OCYIIECTBIIATH I103HABATEIHHYIO
NeSTeTbHOCTh, BBISABISATH MPOOJIEMBI, CTaBUTh W

(dbopMynupoBath COOCTBEHHBIE 3a7a4u B
o0pa3oBaTeNbHON  NIEATETBHOCTH W JKU3HEHHBIX
CUTYaLUIX;

- CaMOCTOATENIBHO  COCTaBJATh IUIAH  PEIICHUS
npobJeMbl € y4eTOM  HMMEIOLIUXCS  PECypCOoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEAIOUTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

croco0cTBOBaTh  (POPMUPOBAHUIO U TPOSIBIECHUIO
IIMPOKOM S3pYAMIMKA B Pa3HBIX OOJIACTSX 3HAHMIA,
MOCTOSIHHO TMOBBIIIATH CBOM 00pa3oBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCMOJb30BaTh TpUEMbl pedIeKCHuH [Uid OLEHKHU
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

- yMETb OLEHHUBATb PUCKM U  CBOEBPEMEHHO
MPUHUMATD PEIIECHUS 110 UX CHUKEHHUIO;

B) OMOUMOHAJIBHBIM ~ HMHTEJUIEKT, IPEANOJararnii

- BJAJeTh OCHOBHBIMH METOAAMU HAy4YHOT'O IO3HAHMI,
UCTONBb3yeMbIMU B  (U3UKE: NPOBOJUTH MpSMbIE U
KOCBEHHbIE M3MEpEeHMsI (PU3NYECKUX BEJIMYMH, BbIOMpas
ONTUMAIIBHBIA ~ CIIOCOO  M3MEpeHHs] W UCHOJIb3Ys
U3BECTHBIE METO/bl OLEHKU IOIPEIIHOCTEH H3MEpEeHUil,
NPOBOJUTH HCCIIEOBAHUE 3aBUCHUMOCTEH (pru3mueckux
BEIMYMH C HCIOJIb30BAaHUEM HPSAMBIX H3MEpPEHHIH,
OOBSICHATH  TOJIyYEHHBIE  PE3YJNbTaThl,  HCIOIb3Ys
¢u3nueckue TEOpPHM, 3aKOHbl M TIOHATHS, W JIeNaTh
BBIBOJIBI; COOJNIOAATh NpaBWiia 0E30MacHOTO TpyAa HpH
IPOBEJIEHUU  HCCIENOBaHUN B  paMkKax y4eOHOro
HKCIIEPUMEHTA U y4eOHO-HCCIIeI0BATENbCKOM
JeSITeIbHOCTH C UCIIO0JIb30BaHUEM U(PPOBBIX
M3MEPUTEITBHBIX YCTPOKCTB u 12a00paTOPHOTO
o0opynoBaHus; CHOPMHUPOBAHHOCTh HPEJCTABICHUN O
METOAAaX  MONYYCHHS  HAyYHBIX  ACTPOHOMHYECKHX
3HAHUM;

- oBIaACTh (CHhOopMUPOBATH MPEACTABICHUS) MPABHIAMU
3amucu  usnueckux  ¢Gopmyn  penbedHO-TOUSUHON
cuctembl o0Oo3HaueHuit JI. bpaiing (mis criensix u
CJIa0OBUIAIMX 00yUYarOIIUXCS)




11

C(OPMHUPOBAHHOCTB:!

BHYTPEHHEN MOTHBALMM, BKIIIOYAIOIIEH CTPEMIICHHE K
JOCTMKCHUIO  LEIM W YCIEeXy, ONTHUMMU3M,
HWHUIUATUBHOCTb, YMCHUC [[ef/'ICTBOBaTL, ucxoasa H3
CBOMX BO3MO>KHOCTEM;

- OMIIaTUM, BKJIOYAIOIIEW CIIOCOOHOCTh IOHUMATH
SMOLIMOHAJIIBHOE COCTOSIHME IPYIMX, YYUTBIBATH €r0
IIPU OCYIIECTBICHUH KOMMYHHKAIIUU, CIIOCOOHOCTH K
COUYBCTBHIO U COIIEPEKUBAHUIO;

- COMAJIbHBIX HABBIKOB, BKIIOYAaIOIIMUX CIIOCOOHOCTD

BBICTPAaNBAaTh OTHOWICHUS C JIPYTUMH JIIOJIBMH,

3a00TUTBCS, TPOSBISATH HWHTEPEC U  pas3penarb

KOH(JIMKTBI
OK 04. OddexrnBHO - TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M | - OBJAAETh yMEHMsIMH paboTaTb B TIpyldme ¢
B3aUMO/ICHCTBOBATH u CaMOpa3BUTHIO, CaMOCTOSATEIIEHOCTH U | BBIIOJIHCHWEM  PA3IMYHBIX  COLUAJBbHBIX  DOJIEH,
pabotath B KOJJICKTHBE U CaMOOIIPEICIICHUIO; TUTAHUPOBATh paboty TPYIIIIbI, panroHaIbHO
KOMaH e -OBJIQ/ICHHE HAaBBIKAMU Y4eOHO-HCCIICIOBATEILCKOMN, | paclpeAesiTh  JESTENbHOCTh B HECTAaHIAPTHBIX

MPOEKTHOM M COIMATIBbHOMN JIEATEIIbHOCTH;

OBnazieHue yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JICUCTBUSIMMU:

0) coBMecTHas AesATeIbHOCTD.

- TIOHMMaTh W  HCHOJIb30BaThb  IPEUMYLIECTBA
KOMaHJIHOW ¥ HHIMBUIYaTbHOU paboTHI;

- TpPUHHAMATh UEIM COBMECTHOM JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPIAMHUPOBATH JAEHUCTBUS IO €€
JOCTHIKEHHUIO: COCTAaBIISITh IJ1aH JIeHCTBHH,
pacrpenensaTh poJii ¢ YYETOM MHEHHMH YYaCTHHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOUW pabOTHI;

- KOOPJAMHHUPOBATh U BBIOJHATH padOTy B yCIOBHSIX

peanbHOTO, BHPTYAIBHOTO W KOMOWMHUPOBAHHOTO
B3aUMOJICUCTBHUS;
- OCYWIECTBJISATh  NO3UTHBHOE  CTPATETHYECKOE

MOBEJEHUE B PA3NIMYHBIX CHUTYalUsIX, MPOSBIAThH
TBOPYECTBO W BOOOpaKEHUE, OBITh MHUIIMATHBHBIM

CUTyalusaXx, aJC€KBAaTHO OICHHMBATHL BKJAA Ka)XIA0ro us3
YYaCTHUKOB TPYIIBl B peHICHHE paccMaTpUBaeMOn
POOJIEMBI
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OBnagenue
JIEHCTBUSIMU
I') MPUHATHE Ce0s U IPYTUX JIHOJICH:

- MPUHUMATh MOTUBBI M APTyMEHTHI APYTUX JIOJEH
MIPY aHAJIU3E PE3YJIbTATOB JIESITEIBHOCTH;

- IpU3HABaTh CBOE MPaBO U IMPaBO JAPYrUX JIIOACH Ha
OIIHOKHU;

- pa3BHBaTh CIOCOOHOCTH MOHUMATh MHpP C
MIO3ULIMH JIPYroro 4ejoBeKa

YHHUBEPCAJIbHBIMU PEryJIsITUBHBIMU

OK 05. Ocy1iecTBisITh YCTHYIO
u MUCHbMEHHYIO
KOMMYHHUKAIUIO Ha
roCy/1apCTBEHHOM SI3BIKE
Poccuiickoit  ®enepaunu ¢
y4eToM 0coOeHHOCTEH
COLIMAJIBHOTO M KYJBTYpPHOTO
KOHTEKCTa

B obnacTu 3cTeTH4eCcKOro BOCIUTaHMUS:

- OCTETHMYECKOE OTHOLIEHHE K MHUpY,
OCTETUKY  HAay4HOro  TBOPYECTBA,
¢bu3nyeckoil Hayke;

- CIIOCOOHOCTH BOCIPUHHMATH DPA3IUYHBIC BUIBI
UCKYCCTBa, TPaJULIUU U TBOPYECTBO CBOErO U JPYrUX
HapoJI0B, OUIYIIaTh SMOLMOHAIBHOE BO3JCHCTBUE
UCKYCCTBa;

- YOEeXIEHHOCTh B 3HAYUMOCTU Il JIMYHOCTH H
o0I11ecTBa OTEYECTBEHHOIO M MHPOBOTIO HCKYCCTBA,
OTHUYECKHX KYJIbTYPHBIX TpaJULIMM M HapPOIHOIO

BKJIIOUast
MIPUCYIIETO

TBOPYCCTBA,
- TOTOBHOCTH K CaMOBBIPAXCHUIO B PAa3HBIX BHJAAX
HCKYCCTBa, CTPCMIICHUC MPpOABJIATH KadyeCTBa

TBOPYECKOM JINYHOCTH;

OBnazieHue yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JICHCTBHUSIMMU:

a) oOIIeHue:

- OCYIIECTBIISAITh KOMMYHHKAllMM BO BceX cdepax
JKH3HU;

- pacrio3HaBaTh HEBEpOAIbHBIC CPEACTBA OOIICHUS,
MOHUMATh 3HA4YCHUE COIMAJTbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHITKA KOH(PIUKTHBIX CUTYaIlUi
U CMSITYaTh KOH(IIUKTHL;

- pPa3BEpHYTO W JIOTMYHO H3JIaraTb CBOK TOYKY

- YMETh pacro3HaBaTh (GU3NUYECKHUE SBICHUS (IPOLIECCHI)
U OOBACHATH HX HAa OCHOBE H3YYEHHBIX 3aKOHOB:
pPaBHOMEPHOE U  PABHOYCKOPEHHOE IMPSMOIMHEHHOE
JIBIDKEHUE, CBOOOIHOE TMaJeHHe Tel, JBHXEHHE II0
OKPY>KHOCTH, UHEpLHU, B3aMMO/IECTBHE Tell,
Koje0arenbHOE  JBM)KEHUE,  PE30HAHC,  BOJHOBOE
nBwkeHue, audy3ms,  OpOyHOBCKOE  JIBM)KEHHE,
CTPOEHHE KHUJIKOCTEH U TBEPAbIX Tel, U3MEHEeHHEe 00beMa
T€1 TpU  HarpeBaHuu  (OXJaXKIEHUHM),  TEIJIOBOE
paBHOBECHE, MWCIIAPEHUE, KOHJCHCAlMsl, IUIABICHHUE,
KpUCTAJNIN3alUs, KUIEHHE, BJIAXHOCTb BO3]yXa, CBA3b
CpeJHEN KMHETUYECKOW HSHEPruu TEIUIOBOTO JBHMKEHUS
MOJIEKYJl C aOCOJIOTHOM TemIreparypod, IOBBIIICHHE
JIaBJICHU ra3a P €ro HarpeBaHUM B 3aKPBITOM COCYIE,
CBA3b MEXKIy IapaMeTpaMu COCTOSHUSI Tra3a B
W30IpOLECCax; IEKTPU3aLUA TEJ, B3aUMOJCHCTBUE
3apsA70B,  HAarpeBaHHWE  TPOBOAHMKA  C  TOKOM,
B3alMOJIEHICTBHE MarHuroB, AIIEKTPOMAarHUTHAs
WHAYKINS, IeHCTBUE MAarHUTHOTO MOJISl HA MPOBOAHUK C
TOKOM W JBWXKYLIMICS 3apsii, dJIEKTPOMAarHUTHBIE
KOJIOaHUS M BOJIHBI, IPSIMOJIMHEWHOE pacHpOCTpaHEHUE

CBETa, OTPaXECHUE, MpeJOMIIEHHE, HUHTEepepeHIIHs,
TUQpaknus W TONSPU3ALUs CBETa, IUCIIEPCHS CBETA;
doroanekTpuueckuit  3PQeKT, CcBETOBOE  JaBICHHE,

BO3HMKHOBEHHE JIMHEWUYATOTO CIIEKTpa aromMa BOAOPOJA,
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3pC€HH C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEACTB

CCTCCTBCHHAA M NCKYCCTBCHHA PAAMOAKTUBHOCTDH

OK 07. CopelicTBOBATH
COXpaHEHHIO OKpY Karomien
CPeIbl, PeCcypcocOEpeKeHHIO,
PUMEHSTh 3HaHUS 00
W3MCHCHUU KJIuMaTa,
TPUHITUITBI OepeKITMBOTO
MPOU3BOJCTBA,  IPPEKTUBHO

JIEUCTBOBATh B HPGSBBIqaﬁHBIX
CUTyalusx

B o6actu 3K0510rMueCcKOro BOCIIUTAHUS:

- cOpMUPOBAHHOCTb IKOJIOTUYECKON KYIBTYpHI,
[IOHMMAaHUE  BIUAHUSA  COLMAIbHO-DPKOHOMHYECKUX
MIPOLIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIBHOU
cpensl, OCO3HaHUe r7100aIbHOTO Xapakrepa
9KOJIOTHYECKUX MPOOIIEM;

- IUIAHUPOBAaHME M OCYIUECTBIECHUE JEUCTBUUA B
OKpY’Kalolllel cpele Ha OCHOBE 3HaHUsA Lenel
YCTOMYMBOI'O Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HEIPUATHE ACHCTBUM, MPUHOCAIIUX BpPE.

- chopMupoBaTh yMEHHUS TPUMEHSATH IOJTYy4YECHHBIC
3HaHUS Uil OOBSICHCHUS  YCIOBHH  HPOTEKAaHUs
¢u3nveckux SBICHUH B TPUPOAEC W JJS TNPHHATUSA
HPaKTUYECKUX PELICHUH B MOBCCIHEBHON KHU3HH IS
oOecrieyeHnss  0€30MaCHOCTH  MpH  OOpalleHUuH ¢
OBITOBBIMH ITPUOOPAMHU M TEXHUYECKHUMHU YCTPOHCTBAMH,
COXpaHEHUs]  3/I0pOBbS W COOJIOICHHS ~ HOPM
IKOJIOTHYECKOTO [OBEICHHUS B OKpYXalolleil cpene;
IIOHHUMaHUuEC H€O6XOZII/IMOCTI/I MIPUMCHCHUA I[OCTI/I)KGHI/Iﬁ
Gu3MKM W TEXHOJOTMH Uil  PalMOHAJIBHOTO

OKpy’KalolleH cpene; [IPUPOIONOJIB30BaHUS

- yYMEHME [pPOrHO3UpoBaTh  HEOJIArONpPUATHBIC

9KOJIOTMUECKHUE  TOCJIEACTBUS  IMpeANpPUHUMAEMbIX

JeWcTBUH, IPeI0TBpaIlaTh UX;

- PAcCLIMpPEHUE OIbITA AESITEIbHOCTH IKOJIOTHYECKON

HaNpaBJICHHOCTU Ha OCHOBE 3HAHUH 110 PU3HKE
[IK 1.2. OcyiecTBIsITh - TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITENIbHOCTH | - TOHMMAaTh (u3NyYecKue sBieHHs (Ipouecchl) U
TEXHUYECKOe  OOCIy>KHBaHHE U CaMOOIIPEEIICHUIO; OOBSICHATD ux Ha OCHOBE
ABTOMOOWJIBHBIX  JIBUTaTemeil B yactu Tpy0BOro BocCuTaHUs: U3YyYEHHBIX 3aKOHOB: PABHOMEPHOE M PABHOYCKOPEHHOE
COIIACHO  TEXHOJIOTMYECKOMN - TOTOBHOCTb K TpYyIy, OCO3HaHUE IIEHHOCTHU | IPSIMOJMHEHHOE JABM)KEHHE, CBOOOJHOE NaJeHue Tell,
JOKYMEHTaluU MacTepCcTBa, TPYI0II00UE; JIBUKEHHE T0 OKPYKHOCTH, WHEPIHs, B3aUMOJICHCTBUE

- TOTOBHOCTb K  QKTUBHOW  JIEATENILHOCTH | TeJ, KoyiebaTelnbHOEe JABM)KEHHE, PE30HAHC, BOJHOBOE

TEXHOJIOTUYECKOW M COLMAJIbHOM HAlpaBJIECHHOCTH,
CIOCOOHOCTh ~ MHHUIIMMPOBATh,  IJIAHUPOBATh |
CaMOCTOSITEJIBHO BBIMOJIHATH TaKYIO NEATEIIBHOCTD;

- UHTEpEC K pa3iaudHbIM chepam mpodhecCHoHaTBHOMI
JIeSITETLHOCTH.

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
II03HAaBaTCJIbHBIMHU HGIZCTBI/IS[MHZ

a) 6a30BbIe JIOTHUECKUE JICHCTBUS:

- CaMOCTOSITEIIBHO ¢dbopMynupoBaTh 51
aKTyalu3upoBaTh HpoOieMy, paccMaTpuBaTh €€

BCCCTOPOHHE,

nBuxkeHue;,  nuddysus, OpOyHOBCKOE  JIBHIXKEHUE,
CTPOEHUE KUJKOCTEH M TBEPBIX Tell, U3MEHEeHue o0beMa
Tel

IIpU HarpeBaHUM (OXJIAXKJAECHUH), TEIUIOBOE PaBHOBECHE,
UcIapeHue, KOHAEHcalus, MIaBjIeHne, KpUCTaJlI3aIus,
KWIIEHHWE, BIQKHOCTh  BO3JyXa, CBS3b  CpeAHEH
KMHETUYECKOW YHEPrHH TEIIOBOTO ABM)KEHUS MOJIEKYII C
a0COIOTHON TeMIIepaTypoil, MOBBIIICHUE JAaBICHUS ra3a
IIPU €ro HarpeBaHUM B 3aKPHITOM COCYJ€, CBSI3b MEXIY
napaMeTpaMM  COCTOSIHUSL rasa B H30Ipolieccax;
IIEKTpU3aLUs Tell, B3aUMOJICHCTBHE 3apsoB,
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- BHOCUTb KOPPEKTHBBHI B JAESTEIHLHOCTb, OLICHHUBATH
COOTBETCTBUE PE3YyJbTATOB IEJISM, OLICHUBATh PUCKHU
MOCIICACTBHI J1eATEIbHOCTH;

0) 60a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BBIBJIATH NPUYMHHO-CIEACTBEHHBIE CBSI3U H
aKTyaJIM3UpOBaTh 3a/1ayy, BBIJIBUTATh THUIIOTE3y €€
pelleHrs, HaXOAUTh apryMEHThI JJIs J10Ka3aTelbCTBa
CBOMX YyTBEpXKIEHUM, 3a/JaBaThb MapaMmeTpbl U
KPUTEPUU PELICHUS;

- aHaJU3WpPOBATh TIOJIYYCHHBIE B XOJE peUICHUs
3alayd  pe3yNbTaThl, KPUTHYECKH OILIEHUBATh WX
JIOCTOBEPHOCTh, MMPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBUSIX;

- yMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIBHYIO U
MIPAKTUYECKYIO0 00JaCTH KU3HEIEATEIIbHOCTH;
- YyMeTb HHTETPUPOBATH 3HAHUA U3
MpeIMETHBIX o0IacTei;

B) paboTa ¢ uHpopmaImei:

- BJIAJIeTh HaBBIKAMH TOJy4Y€HUs HHQPOpPMAIUH U3
HWCTOYHUKOB  Pa3HBIX  THUIOB,  CaMOCTOSITEIILHO
OCYUIECTBJISATh MOUCK, aHAJIU3, CUCTEMAaTHU3alUI0 U
WHTEpIpeTauio WHOOPMAIIMU pPA3IMYHBIX BHJIOB U
(dbopM mpecTaBICHHUS.

OBnazieHue yHUBEPCATBbHBIMU KOMMYHUKATUBHBIMU
JEUCTBUSAMMU:

0) COBMECTHasI IeATEIbHOCTb:

- TMOHMMAaTb M  HCIOJb30BATh  IPEUMYILECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU pabOThI;

- T[pPUHUMATh 1EeJId COBMECTHOM JESTEeIbHOCTH,
OpraHU30BBIBATh U KOOPJAWHUPOBATH JCUCTBUS TIO €€
JOCTHKEHHUIO! COCTAaBJISITh J1aH NENCTBUH,
pacmpenenaTh pPojad ¢ YYeTOM MHEHUW YYaCTHUKOB
00CYKIaTh pe3yIbTaThl COBMECTHOM PabOTHI.
OBnazieHue  yHUBEPCAIBHBIMH  PETYISTHBHBIMU
JEHCTBUSAMMU:

pa3HbIX

Harpe€BaHue
MMpoBOAHUMKA C TOKOM, BSaHMOHeﬁCTBHG MAar"HuToOB,
QJICKTPOMAarHuTHass HWHIYKIHA, HeﬁCTBHe MAarouTHOT O

1O0JIA Ha
IMPpOBOIHHUK C TOKOM u HBHX(YMHﬁCH 3apsan,
SJICKTPOMArdHuTHBIC KoJIcOaHHs n BOJIHBI,

NpSMOJHMHEIHOE PAcCIpOCTpaHEHUE CBETa, OTPaXKCHHE,
IIPEIOMIICHUE, uHTEpEpeHIHS, ndpakus u
HOJISIPU3aLUS cBeTa,
qucnepcus dorosnexTpudeckuii P QexT,
CBETOBOC JAaBJCHUE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOAOpPOJA,  €CTECTBEHHas |
UCKYCCTBEHHAsI PaJINOAKTUBHOCTD;

- BJaJCHHE OCHOBONOJAraloMMUMU (PU3HUECKUMH
HNOHSATHAMH W BEJIMYMHAMH,  XapaKTEPHU3YIOMIUMH
¢u3nveckne mporecchl (CBA3aHHBIMU C MEXaHUYECKUM

CBETa;

JBHXCHHUECM, B3aI/IMO,Z[eI>'ICTBI/IeM TCJI, MCXAaHHMYCCKHMMH
KOJICOAHHSIMU | BOJIHAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMU nponeccamMu;,

- JJICKTPUUCCKHUM U MAariuTHBIM IOJIAMH, DJICKTPUICCKUM
TOKOM, 3JICKTPOMAarHuTHbBIMH KoJIeOaHUsIMH U BOJIHAMU,
OIITUYCCKHUMHU ABJICHHUSAMH, KBAHTOBBIMH SBJICHUAMU,

CTPOEHUEM aToMa " aTOMHOTO a1pa,
PaZl0aKTUBHOCTHIO);

- BJAJICHUE OCHOBOIIOJIAralOIIMMH aCTPOHOMUYECKUMH
MOHSTHUSIMH, MTO3BOJIAIOIIMMU XapaKTepu30BaTh
IPOLIECCHI,

MPOUCXOAIIME HA 3BE3JaX, B 3BE3JHBIX CHUCTEMaxX, B
MEXTaTaKTHYeCKOH Ccpele; IBUKEHHE HEOSCHBIX Tell,
SBOJIIOIHIO 3B€3]T M BeelrenHoi;

- BJQJICHUE 3aKOHOMEPHOCTSIMU, 3aKOHAMHU U TEOPUAMU
(3akon BcemmpHoro Tsarotrenus, |, Il wm III 3axonbI
HproToHa, 3aKOH COXpaHEHUsT MEXaHMYECKOM DHEPIHH,
3aKOH COXPaHEHUs] MUMITYJIbCA, MPUHLMI CYNEPHO3ULINN
CUJI, IPUHIUIT PABHOIPABHOCTH WHEPIHUAIBHBIX CHCTEM
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T') IPUHATHE ce0s U APYTUX JIIOJICH:

- NPUHUMATh MOTHBBI M apTyMEHTBI JIPYTUX JIOACH
MIPH aHAJTU3E PE3YJIbTATOB JCATEIBHOCTH;

- TIPU3HABATh CBOE IMPABO W MPABO APYTUX JIOJACH Ha
OLIMOKHU

0TCYETa; MOJIEKYJIAPHO-KUHETHUECKYIO TEOPUIO CTPOCHUS
BEUIECTBA,  TIa30Bble  3aKOHBbI,  IEPBBIM  3aKOH
TEPMOJUHAMHKHU; 3aKOH COXpPAHEHHUS HIIEKTPHUECKOIO
3apsaa, 3akoH Kynona, 3akon Oma i y4yacTka Lenu,
3akoH OMa Uil MOJHOM 3JIEKTPUYECKOW LIEeNH, 3aKOH
Jxoyna - JleHna, 3aKOH 3JE€KTPOMAarHUTHOW WMHIYKLUH,
3aKOH COXpAHEHHUS HHEPruH, 3aKOH MPSIMOIMHEHHOTO
pacnpoCTpaHEHUs! CBETa, 3aKOH OTPa)KEHUs CBETA, 3aKOH
MPEIOMIICHUSI CBETa; 3aKOH COXPAHEHHs YHEPrHH, 3aKOH
COXpaHEHHUs HUMITyJIbCa, 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsa, 3aKOH COXPAHEHHS MacCOBOTO
yucia, mocTyiaaTtel bopa, 3akoH  paguMoOaKTUBHOIO
pacmana); YBEpPEHHOE HCIIOJIb30BaHHE 3aKOHOB U
3aKOHOMEPHOCTEH TpH aHanu3e (PU3NYECKUX SIBICHUU U
MIPOLIECCOB

- c(OPMHUPOBAHHOCTh yYMEHHS pellaTh PacyeTHHIC
3aJjaud ¢ SIBHO 3aJaHHOW M HESBHO 3a/IaHHOM
¢u3nyecKoil MO/IENbIO: HA OCHOBAHUU AaHAJIM3a YCJIOBUS
BBIOHpATh buznueckue MOJIENH, OTBEUAIOUINE
TpeOOBaHUSAM 3aJaud, NPUMEHITh (HOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJNaThl (PU3UYECKUX TEOpUil MpHU
UCIIOJIb30BAaHUU MaTEeMaTHYEeCKMX METO/J0B peIIeHUs
3a/1a4, MPOBOJUTh PAacyeThl HA OCHOBAHUHU HMEIOIIHNXCSA
JTAaHHBIX, aHAIU3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATh
METOJIbl PEUICHMs] C y4ETOM IIOJYyYEHHBIX PE3YyJIbTaTOB;
peliaTh KaueCTBEHHbIE 3a/1auM, TpeOyrolue NPUMEHEHHS
3HAHUU W3 PA3HBIX Pa3fesioB IMIKOIBHOTO Kypca (hU3UKH,
a TaKKe MHTErpalud 3HAHUN U3 JPYTUX TPEAMETOB
€CTECTBEHHOHAYYHOI'O LIMKJA: BHICTPAUBATh JOTUYECKYIO
LENOYKY PacCyXJICHUI C OMOpPON Ha U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU M (pU3HUYECKHE SIBICHUS;
- copMHpOBaHHOCT, yMEHHUH  aHAIM3UPOBaTh U
OLIEHUBATh MOCJEJICTBUS OBITOBOM M MPOU3BOJCTBEHHON
JESITEIbHOCTH YeJIOBEKa, CBSI3aHHOM ¢ (U3MYECKUMU
npoleccaMy, ¢ TMO3MLIUH KOJIOTHMYecKol 0e30MacHOCTH;
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[PEACTaBACHUN O PalMOHAIILHOM MPHPO/IONOIb30BAHIH,
a TaKKe€ Pa3yMHOM HCIIOJIb30BaHUU JOCTHUKEHUN HAYKU U
TEXHOJIOTUI JIJIsl TaJbHENIIEro Pa3BUTHS YCIIOBEUCCKOTO
o01IeCTBa

[IK 2.1. OcyniecTBIATh
JTUATHOCTHKY
3JIEKTPOOOOPYAOBaAHUS u
AIIEKTPOHHBIX CHCTEM
aBTOMOOMIIEH

- TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOIPEEIICHHUIO;
B yactu Tpy0BOro BOCIuTaHUS:

- TOTOBHOCTh K TpyAYy, OCO3HaHUE LIEHHOCTHU
MacTepcTBa, TPYI0I00ue;
- TOTOBHOCTb K  AaKTUBHOM  JIESITEIILHOCTHU

TEXHOJIOTUYECKOW U COLUAIbHOW HANpaBlIEHHOCTH,
CIOCOOHOCTh ~ WHUIIMHMPOBATh,  IUIAHUPOBATh U
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTh;

- HHTEpeC K pas3nyHbIM cepaMm mpodeccHoHaTbHON
JeSITENIbHOCTH.

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
[103HABATEIbHBIMU JE€HCTBUSIMH:

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:

- CaMOCTOSTENLHO dbopMynupoBaTh 51
aKTyaJlu3upoOBaTh MpoOJIeMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- BHOCHUTH KOPPEKTHUBBI B JIEATCIILHOCThH, OI[CHUBATH
COOTBETCTBHE PE3YJIBTATOB IEJISIM, OI[CHUBATh PUCKHU
IMOCJIEICTBUU NCATCIBHOCTH;

0) 60a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BBIABIATH NPUYMHHO-CIICJCTBEHHBIC CBSI3H U
aKTyaJIM3UpOBaTh 3ajlady, BBIIBUTATh THUIOTE3y €€
pelIeHusI, HaXOIUTh apryMEHTHI IS J0Ka3aTeIbCTBa
CBOMX VTBEPXKICHHMU, 3aJaBaTh MapaMeTpbl U
KPUTEPHH PEIICHHS,

- aHaJIM3UPOBATh TMOJIyYCHHBIE B XOJC PCUICHHS
3aaud  pe3yabTaThl, KPUTUYECKH OIECHUBATh HX
JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

- TMOHMMATh (QU3NYECKHE SBJICHUS (TPOIECCHI) U
OOBSCHSTH ux Ha OCHOBE
M3YYCHHBIX 3aKOHOB: PaBHOMEPHOE M PaBHOYCKOPEHHOE
MNPSIMOJIMHEHHOE JIBIDKEHHE, CBOOOJHOE TaJeHUE Tell,
JBI)KCHUE T10 OKPYXHOCTH, WHEPIHs, B3aUMOJICHCTBHE
TeN, KoyeOaTeIbHOe [BIXKEHUE, PE30HAHC, BOJIHOBOE
nBuwxkeHue,  nuddysusa, OpOyHOBCKOE  JBHKEHUE,
CTPOCHUE KUJIKOCTEH M TBEPIBIX TeIl, U3MEHEHUE 00bheMa
TeI

IIpU HarpeBaHuM (OXJIAXAECHUM), TEIUIOBOE PABHOBECHE,
UCTIapCHHEe, KOHJCHCAIUS, TUIABJICHUE, KPUCTAILIH3AIINS,
KHIICHWE, BIAXHOCTh  BO3JyXa, CBS3b  CpPEIHCH
KUHETHYECKOW SHEPTUH TEIJIOBOTO JBMIKECHHUS MOJICKYJ C
abCONIIOTHON TeMIepaTypoll, MOBBIIIEHUE JaBICHUS Ta3a
MPH €ro HarpeBaHUH B 3aKPHITOM COCYIE, CBSI3b MEXIY

napamMeTpamMu COCTOSHHA rasa B nu3omponeccax,
QJICKTpU3al U TCII, B3aHMMOJECHCTBHUE 3apsa0B,
Harp€BaHuc¢ IPOBOJHHWKA C TOKOM, B3aHMOJICHCTBIC

MarHuTOB, DJEKTPOMarHUTHAas WHIYKIH, JeHCTBHE
MardHuTHOTO OJIst Ha
MPOBOJHUK € TOKOM M  JABWXKYLIMHCA  3apsj,
AIEKTPOMArHUTHBIE KoaeOanus Hu BOJIHBI,

IPSIMOJIMHENHOE PACIPOCTPAaHEHUE CBETA, OTPAKEHUE,
MIPEJIOMJIEHUE, uHTepdepeHus, TppaKIys 51
MOJIIpU3aLUs CBETa,
JUCIIepCcus dotosnexkTpuyeckuit 3¢ dekr,
CBETOBOE JABJICHHWE, BO3HUKHOBEHHE JIMHENYATOrO
CIeKTpa  aromMa  BOAOPOAA, €CTeCTBEHHas W
HCKYCCTBEHHAs pal0aKTUBHOCTH;

- BJAQJCHHE OCHOBONOJATAIOIIMMU  (U3HUYECKUMU

CBETA;
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- yMEeTh NEPEHOCHUTHh 3HAHUS B TIO3HABATCIBHYIO H
MPAKTUYECKYIO 00JIaCTH KU3HEIEATEIILHOCTH,

- YyMeTb HMHTETPUPOBATh 3HAHUA W3  Pa3HBIX
MPEeIMETHBIX 00IacTei;

B) paboTa ¢ uHpopMaImei:

- BJIAQJICTh HAaBBIKAMH TOJIy4CHUs HWHPOpPMAIUH U3
HWCTOYHMKOB  Pa3HBIX  THUIIOB,  CaMOCTOSITEIILHO
OCYIIECTBIISITh TIOWCK, aHAIM3, CUCTEMATHU3AIHNI0 H
MHTEpIpeTauo WHGOOPMAIIMU pPa3IMYHBIX BHJIOB W
¢dbopm mpencTaBieHUs.

OBnaneHue yHHBEpPCAIbHBIMU KOMMYHHKATUBHBIMH
JICHCTBHUSMMU:

0) COBMECTHasl IeATCIbHOCTD:

- TOHMMAaTh MW  HCIOJIB30BaTh  IPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU pabOThI;

- TpPUHUMATh IEJIM COBMECTHOH JESTCIBHOCTH,
OpraHU30BBIBATh U KOOPJIWHHUPOBATH JCHCTBUS TIO €€
JOCTHIKEHHUIO: COCTAaBIISITh IJ1aH JIeHCTBHH,
pacripenenarth pojid ¢ y4eTOM MHEHUN YYacTHUKOB
00CYXKIaTh pPe3yJIbTaThl COBMECTHOU PabOTHI.
OBnageHue YHHUBEpPCaTbHBIMU PETYIATUBHBIMU
JICHCTBHUSMMU:

T') IpuHATHE ce0s U IPYTUX JIIOJeH:

- MPUHUMATh MOTHBBI M apTyMEHTBI JIPYTUX JIOACH
MIPH aHAJIN3e Pe3yIbTaTOB ACSITENLHOCTH;

- TIPU3HABATH CBOE MPABO W NPABO JIPYTHX JIOACH HA
OIIMOKH

MOHATUSAMU U BEIMYMHAMH,  XapPaKTEPU3YIOLIMMU
(du3nyecKrue Mpouecchl (CBS3aHHBIMU C MEXaHUYECKHM
JBUKCHHEM, B3aUMOJICUCTBUEM Te€J, MEXaHUYECKHUMH
KoleOaHUSIMH W BOJHAMH, aTOMHO-MOJICKYJSPHBIM
CTPOCHUMEM  BEUIECTBA,  TEIUIOBBIMU  IIPOLIECCAMHU;
- DIEKTPUYECKUM U MAarHUTHBIM MOJIAMH, 3JIEKTPUUECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMU KOJIEOAHUSIMU U BOJIHAMU;
ONTUYECKUMH SIBJICHUSIMU; KBAHTOBBIMU SIBJICHUSAMM,

CTPOCHUEM aToma U aTOMHOI'0 a1pa,
PaZl0aKTUBHOCTHIO);

- BJIQZICHHE OCHOBOIIOJIATAIOUMMH aCTPOHOMUYECKUMU
HOHSTHUSIMH, [103BOJIAIOIIUMU XapaKTepu30BaTh
HPOLIECCHI,

MPOUCXOSIIME HA 3BE3JaX, B 3BE3JHBIX CUCTEMax, B
MEXTaJIaKTHYECKON Cpele; JBHKCHHUE HEOSCHBIX Tell,
SBOJIIOIHIO 3B€3]1 M BCelleHHOM;

- BJIaJICHUE 3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TEOPHUIMH
(3akon BcemupHoro Tsarotenus, |, Il u III 3axonbI
HproToHa, 3aKOH COXpaHEHUsT MEXaHMYECKOM HHEPIHH,
3aKOH COXPaHEHUsSI MMITYJIbCA, MPUHLMI CYNEPHO3ULIMN
CUJI, IIPUHLMII PABHOIIPABHOCTH HMHEPLMAIBHBIX CUCTEM
OTCYETA; MOJIEKYJISIPHO-KUHETHYECKYIO TEOPHUIO CTPOCHUS
BEIIECTBA, Tra3oBbIC 3aKOHBHI, MEePBbIN 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPAHEHUs AJIEKTPUYECKOTO
3apsana, 3akoH Kynona, 3akoH OMa naisi yyacTka LeEIu,
3akoH OMa ISt TOJTHOM DJIEKTPUYECKOW IIETH, 3aKOH
Jxoynsa - JleHna, 3aKOH 3JIEKTPOMAarHMTHOW WHIYKIIUH,
3aKOH COXPAHEHUs DJHEPrHM, 3aKOH NPSIMOJIUHEUHOTO
pacIpoOCTpaHEHUS CBETA, 3aKOH OTPAKEHMS CBETA, 3aKOH
MPEJTOMJIEHUS CBETA; 3aKOH COXPAHEHHS DHEPTUH, 3aKOH
COXpaHEHHUs MMITYJIbCa, 3aKOH COXpaHEHUS
AJEKTPUYECKOTO 3apsja, 3aKOH COXPaHEHUS MacCOBOIO
yucna, nocryiaarsl  bopa, 3akoH  paarOaKTUBHOIO
pacmaza); YBEpEHHOE HCIOJb30BaHHE 3aKOHOB U
3aKOHOMEPHOCTEH NpH aHain3e (U3NYECKUX SBICHUU U
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IPOLIECCOB;

- copMHPOBAaHHOCTH yMEHHUS peElaTh pacueTHHIE

3aJjaud  C SBHO 3aJaHHOM ¥ HESIBHO 3aJlaHHOM
¢u3nvecKoil MOJENbI0: HA OCHOBAHWHU aHAJIN3a YCIOBHS
BbIOMpATh busnueckue MOJIelN, OTBEYAIOLIUE
TpeOOBaHUAM 3aJaud, MPUMEHSATh (OPMYJBI, 3aKOHBI,
3aKOHOMEPHOCTH U IOCTYNAThl (PU3NUECKUX TEOpUIl MpHU
UCTIOJIB30BAaHUM MaTEMaTHYECKUX METOJOB PpEIICHUs
3ajjay, MPOBOJUTH pacyeThl HA OCHOBAaHUM HMMEIOLIMXCS
JAHHBIX, aHAIM3UPOBATh PE3YJIbTAThl U KOPPEKTHPOBATH
METO/bl PEUICHUs C YYeTOM IOJyYEHHBIX pe3yJbTaToOB;
pemarh Ka4eCTBEHHBIE 33a]auu, TPEOYIOUIHe TPUMEHEHUS
3HAaHUI U3 pa3HBIX Pa3/eNoB LIKOJBHOIO Kypca (U3UKH,
a TaKkKe WMHTErpallid 3HAHWWA W3 JPYTrUX IPEIMETOB
€CTECTBEHHOHAYYHOI'0 LIMKJIA: BBICTPAUBATh JOIMUYECKYIO
[ETMOYKY PacCYKJIECHHH C OMOpOi Ha M3yYCHHBIE 3aKOHHI,
3aKOHOMEPHOCTHU M (pU3HUYECKUE SBICHUS;
- chOpPMHPOBAHHOCTb yMEHHWH aHAJIM3UPOBATh U
OLIEHUBATh MOCJEICTBUS OBITOBOM M MPOU3BOJCTBEHHON
JeSITETPHOCTH YeJIOBEKa, CBA3aHHOM C (PH3MUYECKUMH
nporeccaMy, ¢ MO3ULUH KOJIOrMYecKoi 0e30IacHOCTH;
NPECTAaBICHUN O PAIMOHAIEHOM NPHPOJIONIOIB30BAHNH,
a Tak)Ke pa3yMHOM HCIIOJIb30BaHUM JTIOCTHIKEHUN HAYKU U
TEXHOJIOTHM I TAJIBHEUIIEro pa3BUTHUS YEJIOBEYECKOTO
o01iecTBa
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2. CTPYKTYPA U COJAEP KAHUE OBILIEOBPA3OBATEJIBHOI'O YYEBHOI'O

MNPEJIMETA

2.1. O0beM y4eOHOro npeaMera M BUJIbl y4eOHOH padoThl
Buj yueOHoit padoThl O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 peaMeTa 219
B T.4.
OcHoBHOe coJep:kaHue 158
BT. U..
TEOpeTUIeCcKoe 00yueHue 128
MPAKTUYECKHUE 3aHITUS 12
nabopaTOpPHBIE 3aHATHS 18
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHMe 37
BT. U.:
TEOpEeTUIEeCKOe 00ydeHne 28
HpaKTUYECKHe 3aHATUSA (6 m.u. 1abopamopHvie pabomoi) 9
Koncynabranumn 18
IIpomeskyTouHasi arTecTanus B gopme IK3aMeHa 6
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2.2. TemaTn4eckuii IJIAaH U COJlep:KaHMe Y4eOHOIr0 MpeaMeTa

HaumeHnoBanue Copnepxxanue yuyeOHOro Mmarepuasa (0CHOBHOe U Npo¢ecCHOHAIBHO- OBLeM 1ACOB ®opmupyemble
pa3aesioB M TeM | OPHMEHTHPOBAHHOE), IPAKTHYECKHE 3aAHATHUSA U JIAa0OpaTOpPHbIE PadOThI KOMIIeTEeHIIUH
1 2 3 4
OcHoBHOE coJep:KaHue 1
Ouzuka — (QyHIaMeHTalbHas Hayka o mpupone. EcrecTBeHHO-Hay4dHBII
METO/ O3HAHUs, €r0 BO3MOXHOCTH U TPAHUIIbl IPUMEHEHHUS. DKCIIEPUMEHT
Beenenue. U Teopus B Ipoliecce MO3HAHUS Npupojbl. MoxenupoBaHue (U3NUECKUX
dusuka u SIBJIECHUM W MPOLECCOB. Posib 3KCIEPUMEHTA U TEOPUHU B MPOLIECCE TO3HAHUSA 1 OK 03
MeTOobl npupoabl. dusmueckas BenuuuHa. Pu3NyecKHWe 3aKOHBI.  ['paHHULBI OK 05
HaY4YHOI'0 NPUMEHUMOCTH (PU3MYECKMX 3aKOHOB M Teopui. [IpHHIMII COOTBETCTBHSL. K 1.2
NO3HAHUSA [lonsatne o Qusmueckoid kapTuHe Mupa. [lorpemHOCTH H3MEpeHHS
(U3NIECKUX BETUYNH.
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJePKAHUE 1
3naueHue (GU3UKHU MPU OCBOSHUH MPOPECCUH CYTOBOAUTEIIS. 1
Pa3nes 1. Mexanuka 24 OK 01
Tema 1.1. OCHOBHOE CO/Iep:KaHne 8 OK 02
OcHoBbI Mexannueckoe OBUKEHHME U €ro BuAbl. MarepuaibHas Touka. CransipHble OK 03
KHHEMATHKH U BEKTOpPHbIe BeJMYUHBbI. OTHOCUTEILHOCTh MEXAHHYECKOTO JIBHIKEHUS. 85 8§
Cuctema orcyera. [lpunnun otHocutenbHocTH [ammies. CrocoObl OK 07
onucanua nBrkeHus. Tpaexropusa. Ilyre. Ilepememenue. PaBHOMepHOE K 1.2
NPSAMOJIMHENHOE  JBUKCHHE. CkopocTh.  YpaBHEHHE  JIBIDKCHHUSI. 4
MrHoBeHHas U cpefHss CKOopocTu. Y ckopeHue. [IpsMonnHeliHoe NBIKEHNE
C TOCTOSIHHBIM yckopeHueMm. CBoOojnHoe maneHue. J[BukeHue Tena,
OpOILIEHHOTO TOJ YIJIOM K TOpU30HTY. PaBHOMepHOE MABMKEHHE II0
okpyxHOcTH. KnHeMaTHka abCOIOTHO TBEPJIOTO Tea.
IIpakTnyeckue 3aHATHSA, JTA60PATOPHBIE PA0OTHI 2
[IpakTrueckoe 3ansaTue Ne 1. Pemenue 3ana4d no reme «KnHemaTukay.
JIaboparopHas paborta No 1. 9

«I/ISMepCHI/IC YCKOPCHUA TEJa IPHU ABUKCHUU I10 HAKJIOHHOM INIOCKOCTH.
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IIpodeccnonanbHO-0OpHMEeHTHPOBAHHOE COJleP:KAHME 2
IIpakTHyeckoe NpUMEHEHUE 3HAaHUM O CKAJISPHBIX U BEKTOPHBIX BEIMYMHAX B 5
poheCCUOHATILHOMN 1EATEIbHOCTH.
Tema 1.2. OcHoOBHOE coJep:KaHue 6 OK 01
OCHOBBI Iepshiii 3akoH Heiorona. Cuna. Macca. Bropoii 3akon HetoTona. OcHOBHOI OK 02
JMHAMHKH 3aKOH KJlaccuieckoi auHamuku. Tpetuit 3akoH HetoroHa. Cuibl B MEXaHUKE. OK 03
3aKkoH BCEMHMPHOTro TiAroteHus. I'paBuraunonHoe nose. Cuna Tsbkectu. Bec. 4 OK 04
CriocoOpl  M3MepeHusi Macchl Tell. IlepBass kocmuueckass CKOpPOCTb. OK 05
JIBrokenue maHeT U MaybiX Tesl COTHEYHOU CHCTEMBI. OK 07
IIpakTnyeckue 3aHATHSA )
[TpakTryeckoe 3anstue Ne 2. Pemenue 3amau o teme «/{nHamuka.
Tema 1.3. OcHoBHOeE coep:kaHue 4 OK 01
3aKoHbI OK 02
COXpAHEHHS B 3aKkoH coxpaHeHUs ummynbca. PeaktuBHoe nBuxkeHue. Pabora cunel. Pabora OK 03
MEXAHIKE. MOTEHUMAJIbHBIX CcWJI. MomHocts. OHeprus. Kunernueckas sHeprus. OK 04
[lorenunanpHass SHeprusi. 3aKOH COXPAHEHUS MEXAaHUYECKOW SHEpruu. OK 05
[IpakTnueckoe npuMeHeHue (U3NYECKUX 3HAHMW B IOBCEJIHEBHOM >KU3HU 4 OK 07
JUISL UCIIOJIB30BAaHUs MPOCTBIX MEXAHU3MOB, MHCTPYMEHTOB, TPAaHCIIOPTHBIX I[IK 1.2
CPEICTB.
IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COACPKAHUE 4
[IpakTnyeckoe npuMeHeHHE (U3NYECKUX 3HAHUM B MNpodecCHOHAIbHON
JEATENBHOCTH JUIsl MCIIOJIB30BaHMs MPOCTHIX MEXaHW3MOB, MHCTPYMEHTOB, 2
TPAHCIIOPTHBIX CPENICTB.
IIpakTuyeckue 3aHATHSA
[Mpaktnyeckoe 3anstue Ne 3. Pemenwe 3amad ¢ mpodeccHOHANTBHOM 2
HaIpPaBJIEHHOCTHIO 110 pazzeny «MexaHuKay.
Pa3nes 2 OcHOBBI MOJIeKY/ISIPHOI (PU3UKU U TEPMOJIMHAMHUKH 30
Tema 2.1. OcHOBHOE coep:KaHue: 8 OK 01
OcHoBBI OcCHOBHBIE TIOJIOXKEHHSI MOJIEKYJIIPHO-KMHETHUUECKON Teopuu. Pasmepsl u OK 02
MOJIEKYJISIPHO- |Macca MOJEeKya U aToMoB. bpoyHoBckoe aswkenue. dudpdysus. Cumbl u 6 OK 03
KHHETHYECKON |dHeprus MeXMOJIEKYJIIpHOro B3aumojeiicTBua. CTpoeHHe ra3o00pa3HbIX, OK 04
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TEeOpHH.
HNpeaabHbIH ra3

KHUJIKHUX W TBEPABIX TCI. CKOpOCTI/I ABMOKCHUSA MOJICKYJ M UX HU3MCPCHUC.
Uneanbupiii ra3. JlaBnenue raza. OCHOBHOE YypaBHEHHE MOJEKYISIPHO-
KMHETUYECKON Teopuu Tra3oB. Temmeparypa u ee usmepenue. ['a3oBble
3aKOHBI. AOCONIOTHBIA HYNb TemmepaTypbl. TepMoanHaMuyeckas MHIKajga
TeMIIepaTypbl. YpaBHEHHE COCTOSIHUS MJI€aJbHOro rasa. MoispHas ra3zoBas
ITOCTOSIHHASI.

I[pakTuyeckue 3aHATHS
[Ipaktrueckoe 3anstue Ne 4. Pemenue 3a1a4 no teMe: «YpaBHEHHE
COCTOSIHUS HieaibHOro raza. Mzompouecchi».

Hpmbeccnonanbﬂo-opneHTnpOBannoe CoI€epiKaHue

[Tpaktuyeckoe 3anstue Ne 5. Pemenue 3amau ¢ npodeccuoHanbHOM
HaIPaBJICHHOCTHIO N0 pa3nerny «MonekymsipHas pusuka. VneanbHblil ra3y.

OK 05
OK 07
K 1.2

Tema 2.2.
OcHOBBI
TEePMOAUHAMHUKH

OcHoBHOE€ CoAECpKaAaHUEC

OCHOBHBIE TOHATHUS W ONpEIEIeHUs. BHYTpEHHSsI SHEpPrusi CHUCTEMBI.
BuyTpennss sueprus uaeanbHoro raza. PaGota u Ttemsora kak (GOpMBI
repefayd 3HEpPrum. TeroeMKOCThb. YielbHas TEIUIOEMKOCTb. YPaBHEHHUE
terioBoro Oamanca. [lepBoe Hauano TepMoAWHAMUKH. AnnabaTHBIN
npouecc. [lpuHumn nedictBus TtemnoBod MamuHbl.  KIIJ  temnoBoro
asurareisi. Bropoe Hayano TepMOIMHAMUKU. TepMOAMHAMHMUYECKas IIKaja
TeMmrneparyp. XOJOAWIbHbIE MalMHbl. TemnmoBble jaBuratenu. OxpaHa
MIPUPOABL.

IpakTHYeckne 3aHATUS

[Ipaktnyeckoe 3amstue Ne 6. Pemenwme 3amau mo teme: «llepBoe Hawamo
TepMoAMHAMUKH. [IpuMeHeHne TmepBOro Hayajga TEPMOJUHAMHUKUA K
n3omporeccaMm. AnauabaTHeii mpouiecc. [IpuHIMT JEHCTBUS TETIOBOTO
aBurarens. KI1II TermioBoro aBuraTeisy».

IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlePKAHUE

[Ipaktnueckoe 3anstue Ne 7. Pemenwe 3amad ¢ mpodecCHOHATBHOU
HaIpaBJIEHHOCTHIO 10 pazaeny «TepmMoauHaMuKa.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.2

Tema 2.3.

OcHoBHoOE coepxaHue

10

OK 01
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ArperaTHsbie
COCTOSIHUSA
BellecTBa U
¢a3oBbie
nepexo/bl

Ucnapenne u koHaeHcanusg. HacbhlmeHHbIW map W €ro  CBOMCTBA.
AOcComoTHasT W OTHOCHTENbHAs BIAXHOCTh BO3Ayxa. llpubopbl s
omnpeiesieHUs] BIAXKHOCTU Bo3ayxa. Touka pocel. Kumenue. 3aBUCHMMOCTB
TEMIIepaTypbl KUIEHUS OT AaBiieHHs. KpuTuyeckoe COCTOSHHE BEUIECTBA.
Ileperperpiii map M €ro UCHOJb30BAHUE B TEXHHUKE. XAapaKTEpUCTHUKA
JKUJKOIO COCTOSIHUS BenlecTBa. [[0BEpXHOCTHBIN CI0M KUIKOCTU. DHEPIus
IIOBEPXHOCTHOIO CJIOs. bimkHUM nopsgok. I[IoBepXHOCTHOE HaTsSKEHUE.
CmauuBanue. SIBieHMST Ha TpaHULE >KUIKOCTH C TBEPABIM TEIOM.
Kanwmsipuelie siBneHus. XapakTepucTUKa TBEPAOTO COCTOSHHUS BELIECTBA.
Kpucrannnueckue u amopgHbie Tena. YIHpyrue CBOMCTBA TBEPIBIX TEll.
3akon [I'yka. MexaHuueckue cBoilicTBa TBepAbIXx Ten. Ilnactuueckas
(ocrarounasi) nedopmanusa. TerioBoe pacHIMpEHUE TBEPIABIX Tl U
xkuakocred. Koadpdumuent nuHeHoro pacmupenus. Koaddunment
00BEMHOrO pacimupeHus. Y4YeT pacliMpeHuss B TexHuke. [lnaBneHwue.
Vaenpnas  rtemora  miasneHus.  Kpucramnmumzamus.  [Ipaktuueckoe
NpUMEHEHHE B TOBCEIHEBHON JKM3HM (M3WYECKUX 3HAHMHA O CBOMCTBAx
ra3oB, JKUJKOCTEH U TBEPJIbIX Te.

IMpakTuyeckue 3aHATHSA
[Tpaktnueckoe 3ansaTre Ne 8. Pemenue 3amau mo pasneny «ArperatHeie
COCTOSIHUS BEIIeCTBA U (pa30BbIC MEPEXOBIY.

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPKAHUE

[IpumeHeHne 3aKOHOB (PU3UKHU MO TeMe «ATperaTHble COCTOSHUS BEIIECTB) B
npodeccnoHaNbHOM e TENbHOCTH.

OK 02
OKO03
OK 04
OK 05
OK 07
K 1.2

Paznes 3. DinekTpoamHaMuka

44

Tema 3.1

| OcHoBHOE coaep:xaHue

OK 01
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DJeKTpUYecKoe MmoJie | DIEKTPUUECKUE 3apsAabl. DJIEMEHTAPHBIA DICKTPUYECKHHA 3apsja. 3aKoH 6 OK 02
COXpaHEHHUs 3apsja. OK 03
3akon Kynona. Dnekrpuyeckas MOCTOSHHAA. OJEKTPUUECKOE TIOJIE. OK 04
HanpsisxkeHHOCTD 351eKTpr4YecKoro nosts. [IpuHnum cynepro3uuyu mnosiei. OK 05
[IpOBOAHUKA B DJIEKTPUYECKOM IOJ€E. JIMDIEKTPUKH B DIEKTPUUYECKOM OK 07
nosnie. Tlonspuszanus ausnekTpukoB. PaGoTa cui 31€KTpOCTATHYECKOTO 1K 1.2
nonst.  Ilorenuman.  PasHocte  moreHmmanoB.  CBA3b  MEXKIY 1K 2.1
HaIPSKEHHOCTBI0 M PAa3HOCThIO MOTEHLHMAIOB 3JEKTPUYECKOIO TMOJIS.
DIIEKTPOEMKOCTb. EquHunel  37€KTpOEMKOCTH. Konnencaropst.
CoenuHeHrue KOHJIEHCATOPOB B Oarapero. DHeprus 3apsHKEHHOTO
KOHJIEHCATOpa.  ODHeprus  3JeKTpuueckoro  nois.  [IpumeHeHue
KOHJIEHCAaTOPOB.
IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME 4
[lpumeHenne 3akOHOB  (GU3MKH 1O TeMe  «DIIEKTPOCTATHUKA» 5
B IPO(heCCUOHATILHOM IESITEIbHOCTH.
IIpakTHyeckne 3aHATHA 5
[TpakTaeckoe 3ansarue Ne 9. Pemenwe 3amad ¢ mpodecCHOHATHHOU
HAIPAaBJIEHHOCTHIO 110 TeMe: «IEKTPOCTATUKA.
Tema 3.2 3akonbl | OcHOBHOE colepKaHHe 12 OK 01
NOCTOSAHHOTI' O VcnoBus, HeoOXOOMMBIE IS BO3HMKHOBEHHS U noaaepKaHu:A OK 02
TOKa ANEKTpUYEecKOoro Toka. Cuia ToKa M IUIOTHOCTh TOKa. 3akoH Oma s OK 03
ydyacTKa UEeMU. 3aBUCUMOCTb 3JEKTPUYECKOTO CONPOTHUBIECHHS OT OK 04
Marepuana, UIMHBI U IUIOHIAJM IONEPEYHOr0 CEYEHHUsS IPOBOJHUKA. OK 05
3aBUCUMOCTh  AJIEKTPUYECKOTO  COMPOTUBIIEHUS  MPOBOJHHUKOB  OT I%If ?72
Temrneparypbl.  TeMmmeparypHblii  KOO(PQPUIMEHT  COMPOTHBICHUS. 4 K 2'1
CaepxmpoBoauMocTh. PaboTa 1 MOIIHOCTH MOCTOSIHHOTO TOKa. TeruioBoe ’
neictBue Toka. 3akoH Jhxoyns—IJleHna. OneKTpoABHXKYyIIas cuia
MCTOYHMKA TOKa. 3akoH Oma Jjisi MOJHOW LEeNu. DIEeKTPUUECKHUE IIeTH.
[TapamienpHOE M MOCIIENOBATEIBLHOE COEINHEHNE IPOBOAHUKOB. 3aKOHBI
Kupxroda nns y3na. CoeiuHeHne UCTOYHUKOB AJIEKTPUUECKON SHEPTUU B
OaTapero.
IIpakTuyeckue 3aHATHA U J1a0opaTOpHbIe padoThI 8
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Jlaboparopuass pabora Ne 2. «VI3yueHue 3aKOHOB MOCIEAOBATEIHHOTO

Y TIapajuIeIbHOrO COEIMHEHUS IPOBOIHUKOBY. 2
JlaGopatopHas pabota Ne 3. «OmnpeneneHue yAeabHOIO CONPOTHUBICHHUS 5
IPOBOJHHUKA.

JlaGopatopnas pab6ota Ne 4. «M3mepenne DJIC u BHYTpEHHEro 5
COIIPOTHUBJIEHUS] UCTOUYHUKA TOKa.

[IpakTHueckoe 3aHATHE No 10. 5
Pemenue 3aau no teme: «3aKOHbBI IOCTOSIHHOI'O TOKa.
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COePKAHME 2
[IpumeHeHne 3aKOHOB (DM3UKU 1O TeMe «3aKOHBI TIOCTOSHHOTO TOKa» B 5
po(hecCuOHATILHON JESATENbHOCTH.

Tema 3.3 OcHoBHoOE coepxaHue 4 OK 01
DJIeKTPHYECKHUI TOK | DJIEKTPUUECKUH TOK B MeTaljax, B JIEKTPOJIMTAX, ra3ax, B BaKyyMe. OK 02
B PA3JIHYHBIX cpefax | DNEKTPOIH3. 3aKOHBI HJIEKTPOIN3a. DIEKTPOXMMHYECKHH SKBUBAJICHT. OK 03

Buasl razoBeix paspsnoB. TepmoanekrpoHHas smuccus. Ilnasma. 4 OK 04
DNEeKTpUYECKU TOK B MOJyNpoBogHUKax. CoOCTBEHHAass M NpUMeECHas OK 05
npoBoauMocTd. P-n  mepexon. IlpuMeHeHue mOIyNpPOBOJHUKOB. OK 07
[TonynpoBOIHUKOBBIE TPUOOPHI. K 1.2
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJePKAHME 2 IK 2.1

[TpumeHeHne 3aKOHOB (PU3UKH 110 TeME «IIEKTPUUECKUN TOK 9

B Pa3JIMYHBIX Cpefax» B MpodecCHOHATbHON AESITETbHOCTH.

Tema 3.4 MaruutHoe | OCHOBHOe coO/lep:KaHHe 4 OK 01
noJie Bekrop nHAYKIIMM MAarHUTHOTO 1oJjs. HanpsokeHHOCTh MAarHUTHOTO TTOJISL. OK 02
JleficTBMe MAarHUTHOIO MOJSA HA NPSAMOJIUHEHHBIM IPOBOJHUK C TOKOM. OK 03
Bsaumopeiicteue TokoB. Cuna Awmmepa. Ilpumenenue cumbsl Amnepa. 85 gg
MaruutHbiif notok. Pabota mo mepemelieHno MpoBOJHUKA C TOKOM B 4 OK 07
MarHuTHOM mnoJje. JleficTBMe MarHUTHOTO TOJS Ha JBMXKYLIMICS 3aps. K 1.2

Cuina Jlopenua. Ilpumenenue cuibl Jlopenma. Onpeaenenue yaeabHOTO
3apsiia. MarHuTHble CBOWCTBa BellecTBa. MarHuTHas MPOHUIIAEMOCTbD.
ConHeuyHasi akTUBHOCTD U €€ BIIMSHUE Ha 3eMiTi0. MarHuTHbBIE OypH.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE
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[lpumenenne 3akoHOB ¢u3uku 1o Teme «MarHuTHoe TmoJe»

B IPO()eCCHOHATBHOM NI TETLHOCTH. 2
Tema 3.5 OcHoOBHOe co/iep:KaHue 6 OK 01
DJeKTPOMATHUTHAA | SIBjeHHE OJCKTPOMArHUTHOW uHAyKimu. IlpaBuino Jlenma. 3akoH OK 02
HHAYKIHS AJIEKTPOMAarHUTHOM HMHAYKUMH. Buxpeoe anektpuueckoe mnose. IC OK 03
WHJIYKIMU B JIBIXKYIIMXCS MPOBOAHUKAX. OK 04
SIBneHne caMOMHIYKIUHU. VHIYKTUBHOCTb. DHEPIrUs MarHUTHOTO IOJIS 4 OK 05
TOKA. OK 07
B3anMocCBs3b 3NMEKTPUYECKUX U MArHUTHBIX MOJEeH. DIEeKTpPOMarHUTHOE IK 1.2
T10JIC. HK 21
JlabopaTopHbie padoThl
JlaboparopHass pabora No 5. «M3ydeHue SIBICHHS DIIEKTPOMATHUTHOU 2
WHIYKIAN.
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COePKAHME 2
[IpakTuueckoe npuMeHeHne (GU3NIECKUX 3HAHUNU 00 3JIECKTPOMArHUTHOU
WHAYKIIUHA, CAMOWHAYKIIMH, BUXPEBOM OJJIEKTPUYECKOM IIOJIE, SHEPTruu
AJIEKTPUUYECKOTO MOJISl B MOBCEHEBHOM >KU3HU B 3JEKTPUUECKUX LETsX( 2
JUISL UCIOJIb30BAHUS ~ MEXaHW3MOB, HMHCTPYMEHTOB, TPAaHCHOPTHBIX
CPEICTB).
Pa3nen 4. Kojieoanust 1 BOJIHBI 20
Tema 4.1 OcHoBHOE coep:kaHue 8 OK 01
Mexann4deckue KonebarensHoe nBuxenue. ['apmonHndeckue kosiebanus. CBOOOIHBIE OK 02
KOJIe0aHHS ¥ BOJIHBI | MEXaHUYECKUE KoJIeOaHusl. [TpeBpamienue SHEPIruun npu OK 03
KoJiebaTelbHOM JIBHKeHHH. CBOOOJHBIE 3aTyXarolIue MEXaHUYECKHe OK 04
KonebaHusa. Maremarndeckuii MasTHUK. [Ipy)KUHHBIH MasTHUK. 6 OK 05
BreinyxaenHsle Mexanndeckue konedanus. Pesonanc. OK 07
ITonepeuHble M IPOJOJIBHBIE BOJHBI. XapPAKTEPUCTUKH BOJIHBI. 3BYKOBBIE
BOJIHBI. YJIbTPa3BYK M €ro NIPUMEHEHHUE.
JlabopaTopHbie padoThl
JlaboparopHas pabota Ne 6.«3yueHue 3aBUCUMOCTH TIEpHOA 2
KoJIe0aHU HUTSHOTO MasiTHUKA OT JAJIMHBI HUTH.
Tema 4.2 OcHoBHOe conep:kaHue: 10 OK 01
JJieKTpoMarHuTHbIe | CBOOO/IHBIE 3JIEKTpOMarHuTHbIE KojeOaHus. [IpeBpaleHue sHEpruu B 10 OK 02
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KOJI€0aHUA U BOJHBI

KoJe0aTeIbHOM  KOHTYpe. ®opmyna  Tomcona.  3aryxarouiue
AJIEKTPOMATHUTHBIE KoseOaHusl. ['eneparop HEe3aTyXarolmx
JNEKTPOMArHUTHBIX  KoJjeOaHuW.  BbIHYXIEHHBIE  dJIEKTpUUYECKUE
koneOanusi. [lepemennbiii  Tok. ['eHepaTop mEpeMEHHOro TOKa.
EMKOCTHOE M MHAYKTHMBHOE COIPOTHUBIICHHUS IIEPEMEHHOIO TOKa.
AKTUBHOE compoTuBieHHE. 3akoH Owma Uil 3JEKTPUYECKON Lenu
NepeMeHHOro Toka. PaboTa u MouIHOCTh epeMeHHOro Toka. Pesonanc B
dJIeKTpUYecKor 1enu. Tpanchopmaropsl. TOKHM BBICOKOW YaCTOTHI.
[Tonyuenue, nepeaaya u pacmpeneneHue 3JEKTPO3HEPIUH.
DNEeKTPOMarHUTHOE T0JIe KaK 0COOBIM BUJ MaTepuu. DIEKTPOMAarHUTHBIE
BosiHbI. CBOICTBa  9JEKTPOMarHUTHBIX BOJH. Bubparop I'epua.
OTkpBITHIN KONEbaTenbHbI KOHTYD. M300perenue panno A.C. ITonoBsiM.
Ilonstne o pagmocBsasu. Ilpunnun  pagmocssasu.  IlpumeHeHune
AJIEKTPOMATrHUTHBIX BOJIH.

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOC coaecpkanue

[TpumeHeHne 3aKOHOB (PU3UKHU TI0 TeME «DIEKTPOMArHUTHBIE KOJIeOaHHS
Y BOJIHBD) B IPO(ECCHOHATBHON JEeSITENbHOCTH.

OK 03
OK 04
OK 05
OK 07
K 1.2

Pa3gen 5. OnTuka

20

Tema 5.1 Ilpupona
cBeTa

OcHoBHOE conepkaHue:

Toueunblii ucroyHuk cBeTa. CKOPOCTb pacHpOCTPAHEHUS CBETa.
3aKkoHBl OTpak€HUs M MpesnomyieHus cBeTa. COJHEYHbIE U JIyHHbIE
3atmMeHus. [lpumnnmn T'roiirenca. [lomHoe oTpakeHume. JIMH3BIL
IToctpoenne wn300paxkenuss B JuH3ax. DopMmyna TOHKOH JIMH3BIL.
VBenuuenue nuH3bl. [71a3 kak onrtuyeckas cucremMa. Onruyeckue
npubopel. Temeckombl. Cuma cBera. OCBEMIEHHOCTb.  3aKOHBI
OCBELLIEHHOCTH.

I[IpakTHyeckne 3aHATHA U JIA0OpPaTOPHBIE PA0OTHI:

Jlaboparopnas pabota Ne 7. «OmnpeneneHue mokasaresns IpeIoMICHUS
CTEKJIay.

JlabopatopHas padota Ne 8. «OnpezencHre ONTUIESCKON CHITBI
coOuparomIen THH3BD».

IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 2.1
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[Tpumenenue 3akoHOB (u3uku 1o Teme «IIpupoaa ceeray B

po(hecCHOHATTLHOM IS TEIILHOCTH. 2
Tema 5.2 BosinoBble |OCHOBHOE coep:KaHHe 8 OK 01
CBOIiCTBA CBETA. Untepdepennns  cBeta.  KOrepeHTHOCTH  CBETOBBIX  JIydeid. OK 02
WNutepdepentius B ToHkMX  IieHkax.  Kombsia — HeroToHa. OK 03
Hcnonb3oBanue wuHTepdepeHUUH B Hayke U TexHuke. Judpakuus OK 04
cBera. Judpakuus Ha 1eny B HapalieNbHbIX Ty4ax. Judpakunonnas OK 05
peuierka. [lonsitue o ronorpaduu. Ilonsipuzanus monepeyHbIX BOJH. OK 07
[Tonspuszauust cBera. /JlBoiiHoe nydenpenomiieHue. [lomsapouebl. 8
Hucnepcust cera. Buabsl wuznydenuil. Buasl cnektpoB. Crnektpsl
ucnyckanus. Cnoektpbl  nornomienus. CHeKTpanbHBIA — aHAlU3.
CrekTpanbHble KIAcChl  3Be3N.  YJIbTpadUOJIECTOBOE  H3IJIyYCHUE.
WNndpakpacnoe wusnydenue. PentreHoBckue nyuu. Mx mpupona
u cBoiicTa. [lIkana 3MeKTPOMAarHUTHBIX U3JTYYCHUH.
Tema 5.3 OcHoBHOe coep:xaHue 2 OK 01
CrienuanbHast JIBH>KEHHE CO CKOPOCTBIO CBeTa. [10CTyIaThl TEOPUH OTHOCUTENHLHOCTH OK 02
Teopusi U CIICJICTBUS U3 HUX. OK 03
oTHocHuTeILHocTH | VIHBAPHAHTHOCTH MOAYIS CKOPOCTH CBETa B BaKyyMe. DHEPIUs IOKOS. 2 OK 04
CBsi3pb  MacCbl W DHEPrUUM  CBOOOJHOW  YACTUIBI.  DIJIEMEHTHI OK 05
PENSITUBUCTCKON JTUHAMMKH. OK 07
Pa3nen 6. KBanToBas pusuka 22 OK 01
Tema 6.1 OCHOBHOE cojiepKaHue 6 OK 02
KpanroBasi onTuka |KsanroBas runoreza Ilnanka. TermoBoe uznmydenue. KopmyckyinspHo- OK 03
BOJIHOBOM Jyanu3Mm. ['unoresa ne bpoiss 0 BOJTHOBBIX CBOMCTBAX YaCTULL. OK 04
CootHomenue HeomnpeneneHHocTH [eiizenOepra. JlaBnenue cBera. OK 05
Xumunueckoe aeiicteue cBeta. Omnwitel [1.H. Jlebenea u H.M. BaBunosa. 6 1(1)115 g 71
®otosdpdexr. YpaBHeHue OIifHmTeiHa 118 Qorodddexra. Buemnmit '
doroadpdexr. Buyrpennuit porordpdexr. Tumsl  PoTOINEMEHTOB.
[Tpumenenue porosddexra.
IIpojeccnoHaIbLHO-OPHEHTHUPOBAHHOE COAEPIKAHUE 2
[Tpumenenue 3akoHOB GU3UKH 110 TeMe «KBaHTOBast ONTHKa» B
2

npodhecCuoHaTBbHON NeSTENbHOCTH.
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Tema 6.2
Pdusuka aTOMHOIO

saapa

OcHOBHOe coiep:KaHue

12

Pa3Butne B3IIAI0B Ha CTpOEHHE BellecTBa. Moaenu CTpoeHus
aTOMHOTO sjpa. 3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTpax BOAOPOAA.
Snepnas momens artoma. OmbeiTel O. Pesepdopma. Monens atoma
Bojopona mno H. bopy. KsantoBbie mnoctynatel bopa. Jlazepsl.
PaguoakTuBHOCTh. 3aKOH paJuMOaKTUBHOIO pacnaja. PannoakTuBHbIE
npespanienus. CriocoObl HaONIOACHUS W PETUCTPALMU 3apsKEHHBIX
gactuil. Dddexr BaBunoa — YepenkoBa. CTpoeHHE aTOMHOTO sijipa.
HedexkT ™acchl, SHEpPrHsi CBSI3W M YCTOWYMBOCTH AaTOMHBIX SJIEP.
Snepuble peakuuu. fnepHas sHEpreTvka. ODHEPreTUYECKUH BBIXOJ
ANEepHBIX peakuuii. VckyccTBeHHas paauMOaKTUBHOCTb. [JleneHue
TsDKenbIX  saep. LlenHas spepHas peakuus. SIepHbIA  peakTop.
Tepmosimepubiii  cunre3. [Ipobrema TepMOSAEpHON IHEPrEeTUKH.
Ouneprus CoiHLa U 3BE3.

10

JlabopaTopHbie padoThl
JlaboparopHas pabota Ne 9. «/3ydyeHne TPEeKOB 3apsKEHHBIX YaCTHIL 1O
roTOBBIM (hoTOoTpadusim».

HpO(l)eCCI/IOHaJ'IbHO-OpI/IeHTI/IPOBaHHOC coacpkanue

HpI/IMeHeHI/Ie 3aKOHOB CI)I/I3I/IKI/I o TeMe «@u3uKa aToMa ¥ aTOMHOTO
AApa» B HpO(l)CCCHOH&JIBHOfI ACATCIIBHOCTH.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.2

Pa3zgen 7. CoitHeuHas cucTEMA

20

Tema 7.1.
Habawaaembie
SIBJICHHUSI ¥ MPOLECChI
B CojiHeuHoI1
cucTeMe

OcHoBHOE CoACpKaAHUEC

OObeKT, mpeaMeT U METOJbl UCCIIEOBaHMUSI ACTPOHOMMH, €€ CBSI3b C
IpYTMMH HayKaMmH. 3B€3/bl U CO3BE31usl. 3BE3JHBIE KapThbl, INIOOYCHl U
atnacel. BuanMoe JBM)KeHHE 3Be3[l Ha Pa3IMYHBIX Treorpaduyeckux
mupoTax. KynpMuHanus cBeTHIL.

Bunumoe roguunoe npwxkenne ComHia. Dxiauntuka. J[BrkeHue u (asbl
JIynsel. 3atmenusa Connua u JIyHsl. Bpems u kanennapb

OK 01
OK 02
K 1.2

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlePKAHUE

[Ipumenenue B mpodeccnoHanbHOM 1eATeNbHOCTH 3HAHHUM 0 Mpolieccax B
ConHeuHoM cucreme

[IK 3.4
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OcHoBHOe coepkaHue

Pasutne mnpencraBieHUl O CTPOCHUM MHpA: OT TI'EOLECHTPUYECKOH K
TeJIMOLEHTPUYECKON CUCTEME MUPA.

Tema 7.2. HeGecHas . . . OK 01
CuHOIMYECKUH M CHUACPUYECKUI (3BE3MHBIN) TMEpPHOABI OOpalieHus
MEXaHHKa TeJl OK 02
N I1aHeT. J[BU)KEHHE HCKYCCTBEHHBIX CIYTHHUKOB 3€MJIM M KOCMHMYECKHX
CoJiHeUHO cHCTeMBI .
anmnapatoB B COTHEYHOH CHCTEME.
3akonsl Kemepa. OmnpezneneHue paccTOSSHUM HW  pa3MepoB Tel B
CosnHeuHol cucteMe. ['opu30HTaIBHBIN MTapajiake.
OcHoBHoOe coJepkaHue
[TnaneTsr CoIHEYHOM CHUCTEMBI.
Manble Ttena CoJHEYHOM CHCTEMbI: acT€pPOU[bl, IUIAHETHI-KapJIuKu
Tema 7.3. CTpoenne P ’ P ’ OK 01
. KOMEThl, MeTeopoupl. Mereoprl, Oonuabl W MeTeopuThl. BiusHue
CostHe4yHOM cucTeMBbI OK 02
JBUKCHHSI aCTEPOUIOB U KOMET Ha 3eMIIIO.
ConnHeyHass cuctemMa KaKk KOMIUIGKC — TeJl, HMEKIIUX  oOliee
npoucxoxaeHue. 3emis u JIlyHa — aBoiiHas riaHera.
Pa3nen 8. Ctpoenue u 3Bosnouns Beesnennoii
Tema 8.1. OcHoBHOE coaep:xaHue
Coanne, 38e3ab1 1 [M3nmyyenne u Ttemmeparypa Conama. CocraB u  crpoenue ComnHia.
3Be3IHbIe CKOIUIeHH |VcTounuk ero sHeprun. AtMocdepa Connua. ConHeyHasi akTUBHOCTb U €€
BIIUSIHUE Ha 3EMIIIO. OK 01
['oguuHbIl napamuiake U paccTosHUA A0 3Be31. CBETUMOCTh, CIIEKTp, LIBET OK 02
U TeMIeparypa pas3Iu4HbIX KiaccoB 3Be3l. Jluarpamma «cCHeKTp-
CBETUMOCTb». Maccel 1 pa3mepsl 3Be311. Mozenu 3Be3 .
Tepmosinepubiit cuHTe3. OBomtonus 3Be3A. OOpa3zoBaHME IJIAHETHBIX
cucreM. ConHeuHas cucreMa. [ alnakTHKy.
Hama I'anaktuka. Ee pasmepsl u crpykrypa. SAnpo INamaktuku. Obnactu
3Be31000pazoBanus. Bpamenue [Nanakruku. Kazapsl.
Tema 8.2. OcHoBHOE coep:KaHue OK 01
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N3yuyenne Beenennoii |Ctpykrypa u macmrtadbsl Beenennoii. OcoO€HHOCTH acTpOHOMHUYECKHX OK 02
METOOB uccienoBanus. BeceBonnopas actpoHomusi «KpacHoe cmeneHue»
" 3aKOH Xabb6ma. Hecramnmonapnas Bcenennas
A. A. ®punmana. bonbiioil B3pbIB. PenukroBoe m3nmyueHue. YckopeHue 4
pacmiupenuss BcenenHou. «TeMHass SHeprus» H  AHTUTITOTECHHE.
Pacmmpsiromasica = BcesienHas.  Bo3MoOkHBIE  CLIEHApUM  3BOJIIOLIUU
Bcenennoii.
Pa3gen 9. KocMuyeckne TeXHOJIOTHU B 1eATEILHOCTH Y€JI0BEeKA 5
OcHoOBHOE co/iep:KaHue 2
Tema 9.1. OcBoenne u |Hayunbie 1OCTHKEHUS B M3YYCHUHU TEIMOIEHTPUYECKON CHCTEMBI MHUDA. OK 01
HcnoJib3oBanMe  |lVcropust oTeuecTBEHHOM U 3apy0eKHON HAyKU B OCBOEHMH KOCMOCA. OK 02
KOCMHMY€eCKOro CoBpemeHHbIE aCTPOHOMUYECKHUE OTKPBITHS U TEXHOJIOTUH. 2 OK 04
NMPOCTPAHCTBA Uccnenoanue o0bekToB CostHeuHOM cucTeMbl. OCBOCHHE KOCMHYECKOTO
IpocTpaHcTBa. Pajmoreneckon U ero NpuHLMII AEHCTBHSL.
OcHoBHOE co/lep:KaHue 3
[MudpoBele TEeXHOIOIMM AN M3ydeHHs HeOecHbIX Tes. Komriekcs
HA3eMHBIX, OPOUTAIBHBIX TEJIECKONOB U 00CepBaTOPHM AJIs HCCIIEI0OBAaHUS
T 3eMHOMU aTMocdepsl, KOCMHYECKOTO U3JTy4EHUs
ema 9.2 B PA3JIMYHBIX CIIEKTPaX M €ro BIMSHUS Ha 3eMIIIO. OK 01
Kocmueckne Kocmuueckne koMmuiekesl cBsisd, MC3 118 MOHHTOPUHTA OOBEKTOB OK 02
TCXHOJIOI'UU B CTPOUTENBCTBA, COCTOSIHUS BOJOXPAaHWIMUIN, He(PTEra3oBoM OTpaciu, 3 OK 04
HAYYHO-T€XHHYECKOM |arpOIIPOMBIIIJIEHHOIO U JHEPreTHYECKOro KOMILJIEKCa, pEeIIeHus 3a/aad OK 07
Pa3BUTHH METEOPOJIOTUU U TEOPUZUKH.
CucteMbl KOCMHYECKOTO MOHMTOPHHIA YYaCTKOB 3€MHOM IOBEPXHOCTH
MOBBIIIEHHOTO JKOJOTMYECKOTo pucka. KocmMuueckue cTaHIHMH s
npeObIBaHUS JIIOJe Ha OKoJ03eMHOW opOuTe. CIyTHHKOBBIE CHCTEMbI
KOHTPOJIS| IBUKCHUSI KOCMUYECKHX aIlapaToB.
Koncyabranumn 18
IIpoMeskyTOUHAsI aTTECTALUS - IK3aMEH 6
Bcero 219




3. YCJIOBUA PEAJIM3ALINN OBUHIEOBPA30OBATEJIBHOI'O YYEBHOI'O
IMPEJIMETA

3.1. JIns peanuzanuu pabouell mporpaMMbl Y4eOHOTO TpeaMeTa MPeIyCMOTPEHO CIIETYoIee
yueOHOE MOMEIlEHHE:

— naboparopust «Duszukay. Kabuner «O01meodpazoBaTebHBIC TUCITUTUTHHED.

Y4eOHoe MOMeElIeHHEe COOTBETCTBYeT TpeOoBaHUsAM CaHUTAPHO-IIHIEMUOIOTHYECKUX
OpaBWiI M HOPMATHBOB, OCHAIIEHO THUIOBBIM  O0OpyIOBaHHMEM, B TOM  YHUCIE
CHeUaIM3UpOBaHHON y4eOHOM MeOenbl0 U cpeAcTBaMH OOydYeHUs, HEOOXOIUMBIMU IS
BBITOJIHEHUS TPEOOBAHUH K YPOBHIO MOATOTOBKU O0YYArOIIUXCS.

B yue6HOM momenieHnu npeycMOTPEHO clieAyrolee 000py10BaHuE:

— KOMIUIEKT y4eOHON MeOenu (CTOJIbI, CTYIbs, T0CKA);

— KOMIUIEKT y4eOHO-HaTJISIIHBIX TIOCOOMIA: TTaKaThl;

— BUJCO(DUITBMBI;

— mabopaTtopHoe 000pyIOBaHUE: anmapar MPOSKIIMOHHBIA YHHBEPCAIBHBIN C ONITUYCCKOM
ckambeit DOC-67; Ta30BBIi TEpPMOMETP; MaHOMETpP; TEPMOMETP JIEMOHCTPAIlMOHHBINH;
KOHJCHCALIMOHHBIA TUTPOMETP; ICHUXPOMETP OJCKTPOHHBINH; Hacoc KOMOBCKOro; Bechl C
pa3HOBECOM; MHUKPOMETP; IITAaHT€HIIUPKYJIb; HA0OP TUPh; TPUOOpP ISl ONpPEACTICHUS TNHEHHOTO
pacuMpeHusi; mapooOpa3oBareib; SJIEKTPOIUIUTKA; METp Yy4YeOHBIN; aMIepMeTp; BOJIBTMETP;
Habop KOoHJeHCcaTOpoB; pe3uctop (1,5-2 Om); BRIKIIOYATENb JBYXIOIIOCHBINA; HA0Op MPOBOJIOB;
UCTOYHUK THUTAHUS, PEOXOpA; HaOOp MO DSJIEKTPUYECTBY; MNPUOOp Ui OMpeelieHus
TeMIeparypHoro kod¢pQuuueHTa JIUHEWHOTO paclIMpeHus; HaOOp XHMHUYECKOH TOCY[IBI;
raJIbBAHOMETP JEMOHCTPAIIMOHHBIN; BOJIBTMETP JEMOHCTPALMOHHBIN; HAOOP MOTYIPOBOIHUKOB;
ammepBoiabT™MeTp ABO; TulacTHHKAa C MapajuleIbHBIMH TPAaHAMH; pElIeTKa TU(PPAKIUOHHAS,
poOop AJs oNpeneseH sl IMHBI CBETOBOM BOJIHBI, HA0Op JIMH3; MUKpOAMIIepMETp; Habop AJis
U3y4eHHs] 3aKOHOB  OCBEIIEHHOCTH; HA0Op  CHEKTPAIbHBIX TPYOOK;  BBIIPSIMHUTENH
BBICOKOBOJIBTHBIH; BRIMIPSMUTEINb, TPUOOP AJI U3YUEHUS Ta30BBIX 3aKOHOB.

B yuebHOM nmomeneHnn npeayCMOTPEHBI CIIEAYIONIHE TEXHUIECKUE CPEICTBA O0yUSHHS

— [IEPCOHAIIbHBIN KOMITBIOTEP C JIMIIEH3MOHHBIM MPOrPaMMHBIM 00€CTIeUeHUEM;

— MPUHTEP JTa3ePHBIil;

— TeJIEBU30D;

— KOZOCKOTT;

— MUKPOKAJIbKYJISTOPHI,

— KOZOTpaMMEI,

— JIOKaJIbHast KOMIIBIOTEPHASI CETh.

— s peanmuzamum  pabodell MporpaMMbl  y4eOHOTO TpeIAMeTa IpeayCMOTpeHa
OuOMOTEeKa W YNTANIBHBIN 31 C BBIXOJIOM B ceTh MIHTEpHET.

3.2. AudopmanuoHHoe odecneyeHHe peain3aluu MpPorpaMmbl

3.2.1. OcHOBHBbIE JIEKTPOHHbIE U3AHUS

1. KacpstHoB, B. A. ®usuka. Yrnyonéuuslii ypoBeHb. 10 kmacc : yueOHuk / B. A.
KacesHOB. - 9-¢ u3n., crepeorurinoe - Mocksa : M3garensctBo "[IpocBemenue”, 2022. - 480 c. -
ISBN 978-5-09-099521-4. - TekcT : 2MeKTPOHHBIH.

2. KacesaoB, B. A. ®usuka. Yrnyonéuuelii ypoBenb. 11 kmacc : yduebnwmk / B. A.
KacebsHoB. - 9-e usn., crepeorumnnoe - Mocksa : M3garensctBo "[IpocBenienue", 2022. - 496 c. -
ISBN 978-5-09-099522-1. - TekcrT : 31eKTPOHHBIH.

3.2.2. JlonoJTHUTEIbHbIE HCTOYHHKH

1. ®usuka. 10 kiacc. ba3oBblil u yriyGneHHbI ypoBHHM (B ABYX YacTsx). Yacts 1
yuebHuk / JI. O. I'ennenmreiin, A. A. bynarosa, . H. Kopaunbses, A. B. KomkuHa ; mon. pen.
B. A. OpnoBa. - Mocksa : MUznarensctBo "[Ipocemenue”, 2022. - 304 c. - ISBN 978-5-09-
099503-0. - TekcT : IMEKTPOHHBIH.

2. ®usuka. 10 xmacc. ba3oBeiii U yrinyOieHHBIH ypoBHH (B IBYyX yacTsax). Yacte 2 :
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yuebHuk / JI. 3. I'ennenmreiin, A. A. bynarosa, . H. Kopaunbses, A. B. KomkuHa ; mon. pen.
B. A. OpnoBa. - Mocksa : MUznarensctBo "[Ipocsemenue”, 2022. - 240 c. - ISBN 978-5-09-
099505-4. - TekcT : IMEKTPOHHBIH.

3. ®uszuka. 11 knacc. ba3oBwlii U yrayOiaeHHbIH ypoBHH (B IBYX 4YacTsax). Yacte 1 :
yuebnuk / JI. D. I'eanenmireiin, A. A. bynarosa, . H. Kopaunbses, A. B. Komkuna ; mof. pen.
B. A. OpnoBa. - Mocksa : MznarensctBo "[Ipocemenue”, 2022. - 192 c. - ISBN 978-5-09-
099507-8. - TekcT : AMEKTPOHHBIH.

4. ®Ousuka. 11 xmacc. ba3oBeiii U yrinyOiieHHBIH YypoBHH (B IBYyX vacTsax). Yacte 2 :
yuebnuk / JI. 3. 'ennenmireiin, A. A. bynarosa, . H. Kopaunbses, A. B. Komkuna ; moa. pen.
B. A. Opnosa. - MockBa : UzmarensctBo "IIpocemenue”, 2022- 208 c. - ISBN 978-5-09-
099508-5. - TekcT : 3IEKTPOHHBIH.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O IPEIMETA
KoHTposib M oOLeHKA pACKPBIBAIOTCS YEpe3 IPEIMETHBIE pEe3yJbTaThl, YCBOCHHBIC
3HAaHUS U IpUOOpEeTeHHBIE 00YJAIOIMMICS YMEHUS, HallpaBJIeHHbIE Ha (hopMupoBaHHE OOIINX

U Ipo(eCCUOHATIBHBIX KOMITETEHIIUH.

Kox m nanmenoBanue Pa3zpgen/Tema THun oueHoYHbIX
(popMupyemMbIX KOMIIETEHIM MepOonpUATHI
OK 01. Beibupars crocoosr pemenunsii P.1, Temsr 1.1 (ITfo -¢);  |Texymmit KOHTPOJIb
3a1a4 npodeccruonansHoi nesreasnoctull.2; 1.3 (Io- ¢). B hopme:
IIPUMEHUTEIBHO K pazmaunbiv| P2, Temst 2.1 (IT/o -¢); — TeCTUPOBAHHUE;
KOHTEKCTaM 2.2 (I/o ~¢); 2.3 (Io- c). — YCTHBIN OTIpOC;

P. 3, Temst 3.1 (IT/o- ¢);
3.2 (IT/o- ¢); 3.3 (IT/o -¢); 3.4
IT/o- ¢); 3.5 (Il/o -c).

P. 4, Temn1 4.1; 4.2 (IT/o-

).
P. 5, Temst 5.1 (IT/o- ¢);
b.2; 5.3.
P. 6, Temsr 6.1 (IT/0- ¢);
5.2 (IT/o- ¢).
P. 7, Temst 7.1 (Il/o- ¢);
/.2, 7.3.
P. 8, Temsr! 8.1; 8.2.
P.9, Tems1 9.1; 9.2.

OK 02. Hcnonb30BaTb COBPEMEHHBIE
CpeacTBa  IOMCKa,  aHauu3a |
UHTEepOpeTaluy  uWHpOpMAaLUU U
MHGOPMAIIMOHHBIE TEXHOJOTMM  JJIS
BBITIOJTHEHUS 3a1a4y
poeCCHOHATIBHOM 1eATeNbHOCTH

P.1, Temst 1.1 (IT/o- ¢);
1.2; 1.3 (I/o-c).
P.2, Tems 2.1 (IT/o -¢);
2.2 (IT/o- c); 2.3 (IT/o ¢).
P. 3, Temst 3.1 (IT/o- ¢);
3.2 (IT/o- ¢); 3.3 (Il/o-¢); 3.4
IT/0- ¢); 3.5 (IT/o -c).

P. 4, Tems1 4.1; 4.2 (IT/o-

).

P. 5, Temsr 5.1 (IT/o -c);
b.2; 5.3.
P. 6, Tems! 6.1 (IT/0- ¢);
5.2 (IT/o -c).
P. 7, Temsl 7.1 (IT/o- ¢);
V.2; 7.3.
P. 8, Temsr! 8.1; 8.2.

P.9, Tems1 9.1; 9.2.

OK 03. [InanupoBaTh u
peann30BbIBATH coOCTBEHHOE
npodeccHOHaIbHOE U JINYHOCTHOE
pa3BuTHE, NPEANPUHUMATEIBCKYIO
NesITeNbHOCTh B MPO(ECCHOHATBHOM
cdhepe, HCIONB30BATh 3HAHHS TIO
¢duHaHCcOBOU IPaMOTHOCTH
Pa3IUYHBIX KU3HEHHBIX

B

Bgenenue.

P.1, Temsr 1.1 (IT/o -¢);
1.2; 1.3 (Il/o -c).

P.2, Temsr 2.1 (IT/o- ¢);
2.2 (IT/o-c); 2.3 (Il/o -c).

P. 3, Temsl 3.1 (IT/o -¢);
3.2 (IT/o- ¢); 3.3 (Il/o- ¢); 3.4
IT/o -¢); 3.5 (IT/o- ¢).

— OIICHKA BBIMOJHEHUS
71a00paTOPHBIX padoT;

— OLICHKA BBITIOJIHEHUS
MPAKTUYECKUX 3aaHHH.
[IpomexxyTouHas
arrectrauus B hopme
9K3aMeHa.
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CUTYaIHIX P. 4, Temn1 4.1; 4.2 (IT/o-
C).
P. 5, Temst 5.1 (IT/o- ¢);
b.2; 5.3.
P. 6, Tems1 6.1 (IT/o -¢);
5.2 (IT/o- ¢).
OK 04. O¢dexrtusno | P.1, Temsr 1.1 (IT/o-c);
B3auMozelictBoBath u  paborats B [.2; 1.3 (Io- ©).

KOJIJICKTHBC 1 KOMaHAC

P.2, Temsr 2.1 (IT/o- ¢);
.2 (IT/o -c); 2.3 (IT/o- ¢).

P. 3, Temst 3.1 (IT/o- ¢);
3.2 (IT/o- ¢); 3.3 (Il/o-¢); 3.4
IT/o- ¢); 3.5 (Il/o- ¢).

P. 4, Temn1 4.1; 4.2 (IT/o-

).

P. 5, Temsr 5.1 (IT/o- ¢);
b.2; 5.3.
P. 6, Temsr 6.1 (IT/0 -¢);
5.2 (IT/o- ¢).
P.9, Temsr 9.1; 9.2.

OK 05. OcymecTBiasTh YCTHYIO H
MUCbMEHHYI0 ~ KOMMYHHKAIUIO  Ha
roCyJ1IapCTBEHHOM s13bIKe Poccuiickoit
denepanii ¢ y4eTOM OCOOCHHOCTEH
COLIMAJIBHOTO KYJIbTYPHOT'O
KOHTEKCTa

u

BBenenmue.
P.1, Temsr 1.1 (Il/o- ¢);
1.2; 1.3 (Il/o- ¢).
P.2, Temnr 2.1 (Il/o- ¢);
2.2 (IT/o- ¢); 2.3 (IT/o- ¢).
P. 3, Temst 3.1 (IT/o- ¢);
3.2 (IT/o- ¢); 3.3 (Il/o-¢); 3.4
IT/o- ¢); 3.5 (Il/o- ¢).

P. 4, Tems1 4.1; 4.2 (IT/o -

7

).
P. 5, Temst 5.1 (IT/o- ¢);
b.2; 5.3.
P. 6, Temn1 6.1 (IT/o -c);
6.2 (IT/o -c).

OK 07. CogeiicTBOBaTh COXPaHEHUIO

OKpy>Karoren cpensl,
pecypcocOepeKeHuto, IPUMEHSTh
3HaHUS 00 M3MEHEHUHM KJIMMaTa,
MPUHIUITBL OepeKIMBOTO
IIPOU3BOJICTBA, 3P PEKTUBHO
JIECTBOBATH B YpE3BBIYANHBIX
CUTYyaIHsIX

P.1, Temst 1.1 (IT/o- ¢);
1.2; 1.3 (Il/o- ¢).
P.2, Tems 2.1 (IT/o- ¢);
0.2 (IT/o- ¢); 2.3 (Il/o- ¢).
P. 3, Temst 3.1 (IT/o- ¢);
8.2 (IT/o- ¢); 3.3 (IT/o -¢); 3.4
IT/o-c); 3.5 (Il/o- ¢).

P. 4, Tems1 4.1; 4.2 (IT/o -

).

P. 5, Temsl 5.1 (IT/o- ¢);
b.2; 5.3.
P. 6, Tems! 6.1 (IT/o- ¢);
6.2 (IT/o-c.
P.9, Tema 9.2.

IIK 1.2. OcyuiecTBisiTh TEXHUYECKOE
o0cTyKMBaHUE ABTOMOOMIIbHBIX
JIBUTATEJIEH COrNIaCHO TEXHOJIOTMYECKOU

Beenenue.
P.1, Temsr 1.1 (Il/o -c);
1.3 (IT/o -c).
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AOKYMCHTAIUU

P.2, Tems 2.1 (IT/o- ¢);
p.2 (IT/o-c); 2.3 (IT/o -c).

P. 3, Temst 3.1 (IT/o -¢);
3.2 (IT/o- ¢); 3.3 (Il/o-¢); 3.4
IT/o -c); 3.5 (I/o- ¢).

P. 4, Tema 4 2 (Il/o- ¢).

P. 6, Tema 6.2 (Il/o- c).

P. 7, Tema 7.1 I1/o- c).

I[IK 2.1. OcyumecTBisiTh AHarHOCTHKY
AJIEKTPOOOOPYIOBAHUSA M DJICKTPOHHBIX
CHCTEM aBTOMOOMIIEH

P. 3, Temst 3.1 (IT/0 -¢);
3.2 (IT/o- ¢); 3.3 (IT/o- ¢); 3.5
IT/o- ¢).

P. 5, Temst 5.1 (IT/o- ¢).

P. 6, Temnr 6.1 (IT/o -¢).

(IT-o/c)* - mpodeccrnoHATEHO-OPUCHTHPOBAHHOE COJICPIKAHUE.
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{~?
®eepaibHOE ATEHTCTBO MOPCKOI0 M PEYHOI0 TPAHCIOPTA
DenepaibHOE TOCYAAPCTBEHHOE 0K/IZKeTHOE 00pa30oBaTe/ibHOE YUpeKIeHue
BbICIIIETr0 00Pa30BaHUSA

«locynapcTBeHHbIl YHHBEPCHTET MOPCKOI0 H Pe4HOro gpuiora
umenu agmupaja C.O. Makaposa»

Kouenxk 'ocynapcTBEHHOT0 YHUBEPCUTETAa MOPCKOI0 M pe4Horo ¢Jiora
umenu aamupaia C.O. Makaposa

KOMIIVIEKT KOHTPOJIBHO-OIIEHOYHBIX CPEACTB
ITO OBIIEOBPA3OBATEJIBHOMY
YYEBHOMY IIPEJIMETY

ITYIL 02 ®PUBUKA

IMPOT'PAMMBI ITIOATI'OTOBKU CIHEINMAJIUCTOB CPEJHEI'O 3BEHA
10 CHEeNHAIBHOCTH

23.02.07 TEXHUUYECKOE OBCJYKUBAHUE U PEMOHT JIBUTATEJIEMN,
CHUCTEM U ATPETATOB ABTOMOBWJIEN

KBaJTM(pUKaLus
CIHEOUAJIUCT

r. Kotraac
2024
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COI''TACOBAHA YTBEPKJEHA
3aMecTHTeNb AUPEKTOpa 110 yUeOHO- Ju op duanana
METOUYECKOMH e hummana
O.B. Illepruna
H.E. I'manprmeBa g
( / of 20 A4
o of 20 44
OJIOBPEHA

Ha 3ace/laHiH IIUKJIOBOH KOMHCCHH
MaTEMaTHYECKUX U €CTECTBCHHOHAYYHBIX
JUCHHUIIINH

IIpotoxon ot _[6 . €% ,20 4% Ne §
4

IIpencenarens [? H.U. Cy66otuna

PA3PABOTYHK:

Cy66otuna Haranes WropeBHa— mnpemomaBatens KoTiacckoro peyHOro y4uwiuima —
CTpyKTypHOTO moppasaeneHus Kornacckoro dpumuana ®I'b0Y BO «I'YMP® umenn anmupana
C.0. MaxkapoBsa»

KoMIiekT KOHTpPOJIBHO-0IIeHOUHBIX cpeacTB 1o yyeOHomy mpenmety I1VIL.02 ®usuka
pa3paboTaH B cooTBETCTBHH ¢ DeepanbHbIM rocy1apCTBEHHBIM 00pa30BaTebHBIM CTAHIAPTOM
COO, yreepxnennsiM [lpukasom  MunucrepcTBa oOpasoBaHust MW Hayku Poccuifckoit
Qenepauu ot 17.05.2012 Ne 413 ¢ wu3MeHeHHsMM M JomonHeHHsMH, PeneparbHbIM
rocyZapCTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM CPEHEr0 NPO(ecCHOHATEHOr0 06pa3oBaHus,
YTBEPX/ICHHBIM IpHKa3oM Munuctepcta oOpazoBanus U Hayku Poccuiickoit @enepanuu o1 9
nexabpst 2016 r. N 1568, no cnennanbHoctr 23.02.07 Texuuyeckoe o0CTy)KUBAHUE U PEMOHT
JIBUTATEJIeH, CHCTEM M arperaToB aBTOMOOWIIeH, paboyeii mporpaMMoli yueGHOTo peamera.
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1. TACHIOPT KOMIIVIEKTA KOHTPOJIBHO-OHEHOYHbIX CPEJICTB
11O YYHEBHOMY IIPEJMETY
IIVIL. 02 ®U3UKA

1.1. O61acTh NPpUMEHEHUs KOHTPOJILHO-OLIEHOYHBIX CPEJACTB

KontponbHo-onieHounbie  cpenctBa  (KOC)  saBnsroTcss ~ 9acThl0O ~ HOPMATHUBHO-
METOJIMYECKOTO0 OOECIEUCHUsT CHCTEMBI OIICHMBAHHS KAauyeCTBA OCBOCHHS OOYUYAIONTUMUCS
porpaMMbl  TTOATOTOBKM ~CHEIUATMCTOB CpeAHero 3BeHa 1o crenuansHoctd 23.02.07
TexHuueckoe OOCTY)KMBAaHUE W PEMOHT JBUTATEIECH, CUCTEM W arperaToB aBTOMOOWICH U
o0ecreunBaroT MOBBIIIEHUE KayecTBa 00pa30BaTEIbHOIO MIpoIecca.

KOC mo yueGHOMY mipeIMeTy MpeCTaBisieT cO0O0W COBOKYMHOCTh KOHTPOJIUPYIOIIMX
MaTepuasoB, MpPeJHA3HAYCHHBIX [UIS U3MEPEHHs YpPOBHS JIOCTIDKEHHS OOy4YaroUuMCs
YCTaHOBJICHHBIX PE3YJIbTATOB O0yUYCHUS.

KOC mno yueOHOMY mpeaMeTy HCIONb3yeTCs MpU MPOBEACHUU TEKYIIEro KOHTPOIIsS
YCIIEBAEMOCTH U IMTPOMEKYTOUHOM aTTECTAIllMU O0YYAIOIINXCS B BUE IK3aMEHa.

1.2. Pe3yabTaThl 0OCBOEHHS Y4eOHOI NpeaMeTa, nojajie;Kaime npoBepke
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Kon n HauMeHoBaHue
(popmMupyembIx
KOMIIeTeHIMH

H.]IaHl/IpyeMble PE3yJbTAThHI 0OCBOCHUNA y'{eﬁnoro nmpeamMera

Oomue

IIpenmernbie

OK O0l. BsiOupars crnocoOs
pelieHus 3a1a4
npodeccnoHaTBEHOMI
JESATSILHOCTH MPUMEHUTEIBHO
K Pa3JINYHBIM KOHTCKCTaM

B wacTu TpynoBoro BocruraHus:
- TOTOBHOCTB K TPYZAY, OCO3HaHUE LIEHHOCTH MACTEPCTBA,

TPYIOJIIO0HE;

- TOTOBHOCTD K aKTHUBHOH JIeSITeILHOCTH
TEXHOJIOTMYECKOM W  COLMAJILHOW  HaIpaBICHHOCTH,
CIIOCOOHOCTH WHUIIMUPOBATh, IJIAHUPOBATh H

CaMOCTOATCIIbHO BBIIIOJIHATE TaKyI0 JCATCIIbHOCTD,

- HMHTEpPEeC K pa3inyHbiM chepam mpodeCCHOHATBLHOM
eI TENLHOCTH,

OsBnangeHue YHHBEPCATbHBIMU
IIO3HABATCJIIbHBIMHA I[Cf/iCTBPISIMI/IZ

a) 6a30BELIE JIOTHYECKUE NEHCTBUS.

- CaMOCTOSATEIbHO (OPMYJIUPOBATH M AKTYaIHM3UPOBATH
po0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE,

yueOHBIMU

- YCTaHaBJIMBaTh  CYIICCTBEHHBIH  MNpPHU3HAK WM
OCHOBaHUSl [  CpaBHEHUS, KiIacCUPUKALUU U
00001IeHHS;

- OMMpEACIIATh LCIIN ACATCIBHOCTHU, 3a1aBaTh IMapaMCTPhI
U KpUTCPUU UX NOCTUKCHUS,

- BBUIBJIATH 3aKOHOMEPHOCTU U IMPOTHUBOPCUHSA B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCHUTb KOPPCKTHBBI B MACATCIIBHOCTb, OLCHUBATH
COOTBETCTBUEC PE3YJIBTATOB MLCIAM, OLICHHUBATHL PUCKHU
HOCHCI{CTBI/Iﬁ JACATCIIbHOCTH,

- pa3BUBaTb KPCATHBHOC MBIIIJICHUC TIIPpH PCHICHUN
KHN3HCHHBIX HpO6JICM

6) 0a30BbIC HCCICI0OBATCIILCKHUE I[CﬁCTBPIHZ

- BJIaACTb HaBBIKaMU y"Ie6HO-PICCJIC,Z[OBaTCJIBCKOﬁ n
HpOCKTHOﬁ ACATCIIBHOCTH, HABBIKAMU  Pa3pCHICHUA

- copmMupoBarh MpPEACTABICHUS O POJIM U MECTe
(Gu3MKN W acTpPOHOMHUU B COBPEMEHHOM Hay4HOMl
KapTUHE MHpa, O CUCTEMOOOpasyromen poiu Gu3NKu
B Pa3BUTHM €CTECTBEHHBIX HAyK, TEXHUKH H
COBPEMEHHBIX TEXHOJIOTUH, O BKIJIAJE POCCUHUCKUX U
3apyOeXHbIX YYEHbIX-(DU3UKOB B Pa3BUTUE HAyKH;
NOHUMaHWe (U3NYECKON CYITHOCTH HaOII0IaeMbIX
SABJICHUA MHUKpPOMHMpa, MakpoMHpa U MeraMmupa;
NOHMMAHHUE PpOJIM AaCTPOHOMUU B IPAKTUYECKOU
JeSITEIbHOCTH YeJIOBeKa M JlaJbHEHIIEeM Hay4dHo-
TEXHUYECKOM  pa3BUTHH, pomud  (u3ukum B
¢dopMupoBaHUM  Kpyrozopa M (YHKIHMOHAIbHOM
I'PaMOTHOCTH YeJIOBEKa JUIsl PELICHMs MPAKTUYECKUX
3ajau;

- chopMupoBaTh YMEHHsI pelIaTh pacueTHBIE 330a4H C
SIBHO 3a/IaHHOW (DU3MYECKON MOJENBIO, HCTIOIb3YS
¢u3nyeckne 3aKOHbI ¥ IPUHIIMIIBL; HA OCHOBE aHaIN3a
yCIIOBUSL 3a7aud BbIOMpaTh (U3MUECKYI0 MOJIENb,
BBIICNIATh  (PU3MYECKHE BEIMYUHBI U (HOPMYIIHI,
HEO0OXOIMMBIE /71l €€ PElICHHUs, POBOJUTh PacueThl
U OLICHMBAaTh pPEAIBHOCTH IIOJYYEHHOIO 3HAYEHUs
(¢u3nuecKoil  BENIMYUHBI, pelIaTh KayeCTBEHHbIE
3a/la4M, BBICTpauBasl JOTMYECKH HENPOTHUBOPEUYHUBYIO
LENOYKY pacCyXJCHUH C ONOpod Ha H3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE SBICHUS;

- BJAJeTh OCHOBOIIOJIATAIOIIMMU  (PU3NYECKUMU
MOHATHSMM M BEJIMYMHAMH, XapaKTEPU3YIOIIMMHU
¢buznueckue IIPOLIECCHI (cBsI3aHHBIMU c

MEXaHUYCCKUM JOBUXKCHUCM, B3aUMOJICHCTBUEM TCII,
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npo0Jem;
- BBISABJISITH MMPUIUHHO-CJIICACTBCHHBIC CBA3U u
aKTyalM3MpOBaTh 3ajady, BBIIBUTATh THIIOTE3Y €¢

pellleHus], HAXOIWTh AapPTyMEHTBl IS JI0Ka3aTelbhCTBA
CBOMX YTBEPXKJICHHMU, 3a7aBaTh MapaMeTPbl U KPUTECPUH
peleHus;

- aHAJIM3UPOBATh TOJYYCHHBIC B XOJ€ PCIICHUS 3a1a4u
pe3yNbTaThl, KPUTUIECKH OIEHUBATH UX JIOCTOBEPHOCTH,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSX;

- yMeTh NEPCHOCUTh 3HAHUS B II03HABATCIBHYIO U
NPAaKTUYECKYIO 00JIACTH XKU3HEICATEIIEHOCTH;

- YMETh MHTETPUPOBATH 3HAHMS M3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC HWJEH, TpeiaraTh OPUTHHAILHBIC
MOJIXOJIbI U PELICHUS;

- CIIOCOOHOCTBh MX MCIIOJIb30BAHUS B ITO3HABATEIHLHOMN

Y COLMATIbHON ITPAKTHKE

MEXaHUYECKUMHU KOoJeOaHUSIMU U BOJHAMH; aTOMHO-
MOJICKYJISIPHBIM CTPOCHHUEM BEIIECTBA, TEIUIOBBIMU
npoleccaMu; NEKTPUYECKUM U MarHUTHBIM IOJISIMU,
AIEKTPUYECKUM TOKOM, AIEKTPOMArHUTHBIMU
KOJIeOaHUAMU U BOJHAMH; ONTUYECKUMU SIBIICHUSIMU;
KBAaHTOBBIMHM  SIBJICHUSIMH, CTPOCHHEM aToMa H
aTOMHOTO  siIpa, PaJWOAKTUBHOCTHIO);  BIAJCHUE
OCHOBOITOJIArar0IUMHU aCTPOHOMUYECKUMU
HNOHATHUSMU, MTO3BOJISIOLIUMU XapaKTepHU30BaTh
MPOLECCHI, MPOUCXOMAIIME HAa 3BE3[aX, B 3BE3JHBIX
CUCTEMaX, B MEXIaJIAKTUYECKOW Cpele; JBUKECHHUE
HeOECHBIX TEJI, YBOJIIOLIMIO 3BE3I U BeeneHHom;

- BJIaJIETh 3aKOHOMEPHOCTSAMHM, 3aKOHAMHU U TEOPUIMU
(3akon BcemupHoro Tsarorenus, I, II u Il 3axoHbI
HproToHa, 3aKOH COXpaHEHUs MEXaHUYECKOM YHEPruH,

3aKOH COXpaHCHHA HUMITYJIbCAa, MMPHUHIHAIT
Cynepno3snunuun CHII, IIPUHLOUII  PaBHOIIPABHOCTHU
HHCPUUAJIBHBIX CHUCTEM  OTCYUCTA, MOJICKYJISIPHO-

KMHETHYECKYI0 TEOPUIO CTPOEHHUS BELIECTBA, T'a30BbIC
3aKOHBI, TIEPBBIM 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXpaHEHUsl 3JIEKTPUUYECKOro 3apsna, 3akoH Kynona,
3akoH Oma /i yd9acTka 1emnu, 3akoH OMa Jij1st TTOJTHON
JNIEKTPUYECKON LienH, 3akoH Jxoyns - JleHna, 3akoH
ANIEKTPOMArHUTHOM WHIYKIIMU, 3aKOH COXpaHEHUs
SHEPIHM, 3aKOH MPSAMOJIMHEHHOr0 pacrnpoCTpaHEHUs
CBETAa, 3aKOH OTPAXKEHUsI CBETA, 3aKOH MPEIIOMIICHHS
CBETa; 3aKOH COXPAaHEHUs SHEPTUH, 3aKOH COXPAHEHUS
WMITYJIbCA, 3aKOH  COXPaHEHUs  DIIEKTPUUECKOTO
3apsi/ia, 3aKOH COXpaHEHUsT MAacCOBOIO  YHMCIIA,
noctynarel bopa, 3aKOH pagnOaKTHBHOTO pacraja);
YBEPEHHOE HCIOJIb30BaHHC 3aKOHOB i
3aKOHOMEPHOCTEW MpH aHaln3e (PU3NISCKUX SBICHUI
Y MIPOLIECCOB
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OK 02. Hcnons3oBaTh
COBPEMEHHbBIC CpeAcTBa
IOMCKa, aHanu3a u
MHTEpHpeTanuu HHOOpMAIHH,
u uH()OpPMAITMOHHBIC
TCXHOJIOTUU IOJIsd BBIIIOJIHCHUA
3a71a4 npo¢eCCHOHATBHON

JACATCIIBHOCTH

B o0nacTu IEeHHOCTH Hay4YHOTO MO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO Ha
JIAJIOTe KYJIbTYpP, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MUDE;

- COBEpUICHCTBOBAHME SI3BIKOBOM W  YMTATEIbCKOU

KyJbTYpbl KaK CpEICTBAa B3aUMOJCUCTBUS  MEXIY
JIIO/IbMU U II03HAHUS MUDA;

- OCO3HAaHWE I1IEHHOCTH HAY4YHOM JI€SITEIbHOCTH,
TOTOBHOCTD OCYILECTBIIATH MIPOEKTHYIO u
HCCIIEIOBATEIIbCKYIO JIESITEIbHOCTh MHAMBHUAYAJIbHO U B
rpynne;

Osnanenue YHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEIILHBIMU JIEHCTBUSMU:

B) paboTa ¢ uH(pOpMaIIHEH:

- BIAJACTh HaBbIKAMH TOJNy4eHUS UHPOpMAIUU U3
HUCTOYHHUKOB pas3HbIX THUIIOB, CaMOCTOSITENIEHO
OCYILECTBIIAATh TOUCK, aHAJIW3, CHCTEMaTH3allhi0 |
UHTEPIpETanio HHPOPMAIIUN PA3TUIHBIX BUIOB U (hopM
IpEeCTaBICHHUS;

- CO37aBaTh TEKCTHl B PA3JIMYHBIX (hopMaTax C y4eTOM
Ha3HaueHus: uHPoOpMallMM M LEJIEeBOM  ayauTopuu,
BbIOMpass ONTUMaNbHYIO (OpMYy TMpEACTaBICHUS W
BU3YyaJIU3alIH;

- OILICHUBATh JIOCTOBEPHOCTb, JETUTHMHOCTD
UHpOpMalNH, €€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-
STHYECKUM HOpMaM;

- HUCNOJNb30BaTh  CpelicTBAa  HWH(MOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTUI B pemeHuH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX
3aay ¢ CcOONMoeHHeM TpeOOBaHW  SPrOHOMUKH,
TEXHUKU 0€30MaCHOCTH, T'MTHEHbI, pecypcocOepekeHms,

- yMeTb  YYHUTHIBaTh  TPaHUIbBl  [PUMCHEHUS
M3YYEHHBIX (U3NYECKUX MOJeNel: MaTepuanbHas
TOYKA, WHEPIHAJIbHAS CHCTEMa OTCUETa, WICAIbHBIN
ra3; MOJENIM CTPOCHHUS Ta30B, KUAKOCTEH M TBEPIBIX
TN, TOYEYHBIH OHICKTPUUCCKUH 3apsd, saepHas
MOJIETIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siapa
P pereHnd (pU3NIecKux 3a1aq

- yMmeTb (OPMHUPOBATH COOCTBEHHYIO IO3HUIHIO IO
OTHOIICHHIO K ¢bu3nuecKon uH(pOpMaIHy,
NOJy4aeMOl M3 Ppa3HbIX HCTOYHHMKOB, yMEHHI
UCIIONIB30BaTh IU(POBBIE TEXHOJIOTHU Ui ITOWCKA,

CTPYKTYpUPOBAHUS, MHTEpIIpETalU u
OpeACTaBiIeHUs Y4eOHOH M  HAay4HO-IOIMYJIIPHOM
UHPOpPMALIMU; PpPa3BUTHE YMEHUH KPUTHUYECKOTO

aHaJIM3a Moy4aeMoil HHpopMaIuu
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MPABOBBIX M ATHYECKHX HOPM, HOPM HH(OPMAIMOHHOM
0€30I1aCHOCTH;
- BJAJETh HAaBBIKAMU pACIO3HABaHUS U 3allUTHI

uHpopManuy,  WHPOPMALMOHHOM  OE30macHOCTH

JUYHOCTHU
OK 03. [IlmanmpoBath ¥ B obnactu 1yXxOBHO-HPaBCTBEHHOTO BOCITUTAHUS: - BJIaJETh OCHOBHBIMH  METOJaMH  HAy4YHOTO
peanu3oBbIBaTh  COOCTBEHHOE - copMHUPOBAaHHOCTH  HPABCTBEHHOTO  CO3HAHUS, | MIO3HAHMS, HCIIOJIB3YEeMbIMH B (DU3MKE: MPOBOIMTH
npodeccroHaIbHOE STHYECKOTO MOBEACHUS; npsMblE M KOCBEHHBIC M3MEpEHUs (PHU3MYECKUX
u JIMYHOCTHOC pa3sBUTHUC, - CHOCOOHOCTB OLCHUBATL CUTyallUI0 W IIPHUHUMATL | BCIIMYKH, BBIGI/IpaSI OIITUMAJIBHEIN CII0CO0 HU3MCPCHUMA

MPEIIPUHUMATEITBCKYIO
TSI TeIILHOCTD B
npodeCcCHOHATBHON chepe,
UCIIOJIb30BAaTh  3HAaHUSA  TIO
npaBoBO ¥ (hUHAHCOBOU
IPaMOTHOCTH B Pa3lIMIHBIX
KU3HCHHBIX CUTYaIUsIX

OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH;

- OCO3HAHME JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOWYHBOTO
Oymymiero;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POIUTEIISIM U
(wnmm) aOpyruM YiI€HaAM CEMbH, CO3JaHUI0 CEMbHU Ha
OCHOBE OCO3HAHHOTO IPUHATHS I[ICHHOCTEH CEMEHHOM
JKU3HHU B COOTBETCTBHUH C TPATUIIUIMHA HapoaoB Poccuu;

OBnagenue YHUBEpPCaIbHBIMU PeryIsITUBHBIMU
JEHCTBUAMMU:

a) caMOOpraHu3alusA:

- CaMOCTOSITEJIbHO  OCYILECTBIATH I103HABATEIbHYIO
JeSTENIbHOCTh,  BBIABIATH  NMPOOJEMBbI, CTaBUTh U
bopmMynupoBaTh COOCTBEHHBIE 3a/1a4u B
o0pa3oBaTeNbHON  AEATENIBHOCTH M JKM3HEHHBIX
CUTYaLUsX;

- CaMOCTOSITENIbHO COCTaBIISATh IJIaH PEIIeHUs MPOOJIeMBbI
C Y4eTOM MMEIOUIUXCS  PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;

croco6cTBoBaTh  (OPMHUPOBAHMIO M MPOSIBICHUIO

IMIMPOKOM HPYyIUMIMH B pa3HBIX OONACTAX 3HAHUH,
MOCTOSIHHO ~ TOBBIIATh CBOW  00pa3oBaTENbHBIN U
KYJIbTYPHBIN YPOBEHb;

U UCHOJb3ysl  WU3BECTHBIE  METOIBI  OLEHKHU
HOTPELIHOCTEN U3MEPEHUM, IPOBOUTD UCCIEA0BAHUE
3aBUCUMOCTEN ¢buznueckux BEJIMYNH c
UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUN, OOBSICHATH
HOJY4YEeHHBIE pEe3yNbTaThl, MCIOJB3YsS (usnueckue
TEOpPUM, 3aKOHBI W IIOHATHs, W J€JaTh BBIBOJBI;
coOiogaTh MpaBwia 0e30macHOro  Tpyda IpH
IPOBEICHUN HCCIEOBaHUN B paMKax Yy4eOHOro

JKCIIEPUMEHTA U yueOHO-UCCIIEJ0BATENbCKON
NESITeIbHOCTH  C  MCIOJIb30BaHMEM  LU(POBBIX
W3MEpPUTENIbHBIX ~ YCTPOWCTB U J1aOOpaTOpPHOIO

o0opynoBaHus; CHPOPMHUPOBAHHOCTH MPEACTaBICHUIN
0 METOJaX TIOJYYeHHUS] HAYYHBIX aCTPOHOMHYECKUX
3HAHUI;

- oBuageth  (chopMuUpOBaTH  IPEICTaBICHMS)
npaBWIaMu 3anmucH (uzndeckux ¢Gopmyn penbepHO-
TOYEUHON cucTteMbl oOo3Hauenuit JI. Bpaitns (mis
CJIENIBIX U CIIA0OBUIAIIMX 00yYaArOIIUXCS)
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0) CAaMOKOHTpPOJIb:

UCTOJB30BaTh  NpPUEMBl  pedreKcuu A
CUTYallUuH, BBIOOpA BEPHOTO pEILICHMS;

- YMCTb OLCHHBATH PUCKHU W CBOCBPCMCHHO IMPUHHUMATH
pEILIEHNUs 110 UX CHHKEHUIO;

B) SMOIMOHAIbHBIN UHTEJUIEKT,
c(OPMHUPOBAHHOCTD:

BHYTPEHHEH MOTHBAllMHM, BKJIKOYAIOLIEH CTPEMIICHHE K

OLICHKHN

MpEAIoNaratoum

JOCTHXCHHIO e u yCexy, OIITUMM3M,
WHUIIUATUBHOCTb, YMCHHUC ZIGfICTBOB&TI:, ucxoasa wus
CBOHX BO3MO)I(HOCT61>1;

- OMIIaTHu, BKJIIO‘I&IOHIGI;'I CIIOCOOHOCTh  ITOHMMATh

SMOLIMOHAIIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATH €r0 MPHU
OCYIIECTBJICHUN  KOMMYHHUKAIIUH, CIHOCOOHOCTh K
COYYBCTBHIO U COINEPEKUBAHUIO;

- COLMAJIbHBIX HABBIKOB, BKJIOUYAIOIIUX CIIOCOOHOCTH

BBICTPaWBaTh  OTHOLIEHHS C  JAPYIMMH  JIHOAbMH,
3a00TUTBCSI, TPOSBIATH  HMHTEPEC W paspeuiarb
KOH(JIUKTBI
OK 04. OddexTrBHO - TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMIO U |- OBJIAAETh YMEHUSIMH paboTaTh B TpyHIe C
B3aMMO/IEHICTBOBATh u CaMOpPa3BUTHIO, CaMOCTOSITEIbHOCTH U | BBIIOJIHEHUEM  pa3IMYHBIX  COLMAJbHBIX  poJieid,
paboTaTb B KOJJIGKTHBE U CaMOOIIPE/ICIICHHIO; IUTAHUPOBaTh ~ pabOTy  TPYNIBL,  PaldOHAIHHO
KOMaH/1e -OBJIaJICHHE HaBbIKAMHM  Y4e€OHO-HMCCIEI0BATEIbCKOM, | paclpeiesaTh  JAEATENbHOCTh B HECTaHJapTHBIX
MIPOEKTHON M COMAIBHOM JeSITeTbHOCTH; CUTYallUsX, aJIeKBaTHO OIEHUBATH BKIIAJ KaXIOTO W3
OBnajeHne  yHUBEpCAIbHBIMH  KOMMYHUKAaTUBHBIMHU | YYACTHUKOB TIpYIIBl B pElIEHHE paccMaTpUBaeMOM
JIEHCTBUSIMHU: poOIEMBbI

0) coBMeCTHas JEATENBHOCTD!

- HIOHUMATb U HUCII0Jb30BaTh IMMPECUMYIICCTBA KOMaHHHOﬁ
U MHIUBU1YaJIbHON pabOThI;

- TpUHHMATh I€IM  COBMECTHOM  JIESITEIbHOCTH,
OpraHU30BBIBATbL W KOOPAMHHUPOBATH JICUCTBUSA IO €€
JOCTH>KEHUIO: COCTABIIATh IUIAH JEHCTBUM, paCIIpeaeaTh
pOJIM C YYeTOM MHEHHUH YYaCTHHKOB 0OCYXIAaTh
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pe3yJbTaThl COBMECTHOM pabOThI;

- KOOPIWHHUPOBATh W BBHINOIHATH PabOTy B YCIOBHUSIX
pealbHOTO,  BHUPTYaJbHOTO W  KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBIISITh MO3UTUBHOE CTPATErMUECKOE MOBEACHUE
B Pa3IMYHBIX CHUTYalHsIX, NPOSBISATH TBOPYECTBO M
BOOOpakeHue, ObITh UHUIIUATUBHBIM
OBnanenue YHUBEpCaIbHBIMU
NEUCTBUSIMU:

I) IpuHSTHE CeOs U IPYTUX JIFOJCH:
- IPUHUMATh MOTHUBBI U apTyYMEHTBI JPYTHUX JIOJCH Mpu
aHaAJIN3e PE3YJIbTATOB JICATEIIHBHOCTH;

- MpU3HABaTh CBOE IPaBO W MPaBO APYruX IIOJCH Ha
OIINOKH;

- pa3BUBaTh CHOCOOHOCTH MOHUMATh MUP C TO3HUIIHH
JPYTOro 4eJIOBeKa

PEryIsaTUBHBIMA

OK 05. OcymecTBiATh yCTHYIO
" [IUCbMEHHYIO
KOMMYHHKAIUIO Ha
rocy/1apCTBEHHOM A3BIKE
Poccuiickoit  ®enepauun ¢
y4EeTOM ocobeHHocTel
COLIMAJIBHOTO M KYJIBTYPHOTO
KOHTEKCTa

B o0macTu 3¢cTETUYECKOr0 BOCIIUTAHHUS:

- ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUAs ICTETUKY
Hay4YHOT'0 TBOPYECTBA, MPHUCYIIETO (PU3UICCKON HaAYyKE;

- CIOCOOHOCTh  BOCHPHUHUMATH  DPA3JIHYHBIC  BUJBI
HCKYCCTBa, TPAJUIMU U TBOPUYECTBO CBOETO U JIPYTHX
HapoJIOB, OIIyIIaTb AMOIMOHAIBHOE  BO3JIEHCTBUE
HCKYCCTBA;

- yOeXIEeHHOCTh B 3HAYUMOCTH JUIsl JIMYHOCTH U
o0IecTBa OTEYECTBEHHOTO W MHMPOBOTO HCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPATUIUH ¥  HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQXCHHIO B PAa3HBIX BHJIAX
HCKYCCTBa, CTPEMIJIEHUE MPOSBIISTH KAYECTBA TBOPUECKOM
JIMYHOCTH;

OsnageHue
NEUCTBUSIMU:
a) OOIICHUE:

YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU

- yMeTb paclo3HaBaTh (U3MUCCKHE  SBICHUS
(mporiecchl) M OOBSACHATH MX HAa OCHOBE M3YYEHHBIX
3aKOHOB:  paBHOMEpHOE M  PaBHOYCKOPEHHOE
IPSMOJIMHEIHOE JBIDKEHUE, CBOOOIHOE MaJIeHne Tell,
JIBIDKEHUE o OKPYXHOCTH, UHepLus,
B3auMoOJieiicTBHEe TeN, KojeOarenbHOe JIBH)KEHHE,
pEe30HaHC,  BOJHOBOE  JBWXeHHe;  Tuddysus,
OpOYHOBCKOE JIBUKECHHE, CTPOCHHE JKUIKOCTeH U
TBEpABIX TeJl, M3MEHeHHe obObemMa Tel Mpu
HarpeBaHuu (OXJaXXJE€HUU), TEIUIOBOE paBHOBECHE,
UCIIapeHue, KOHJICHCAIHs, IUIaBJICHUE,
KpUCTAJUIM3alUs, KWIIEHWE, BIAXKHOCTh BO3/yXa,
CBSI3b CpelHEH KHHETHYECKOW HSHEPruH TEIIOBOTO
JBUKEHUSI MOJIEKYNl ¢ aOCOJIOTHOW TeMIleparypoi,
MOBBIIIEHUE JIABJIEHUS ra3a IpU €ro HarpeBaHuu B
3aKpBITOM  COCYy/I€, CBSI3b MEXAYy IapaMeTpaMu
COCTOSIHUS Ta3a B M30IpPOIECccax; 3JIEKTpU3aIMs Tell,
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- OCYILIECTBJIATH KOMMYHHKAIIMH BO BCeX c(hepax KU3HU;
- pacro3HaBaTh HeBepOAJbHBIE CpPEACTBa OOIICHUS,
MOHMMAaTh 3HAYCHHE COIMATIBbHBIX 3HAKOB, PACIO3HABATh
MPEINOCHUTKM KOH(MDIUKTHBIX CHTYyallMd W CMATYaTh
KOH(JIUKTHI,

- Pa3BEpHYTO U JIOTHYHO H3JIaraTh CBOIO TOUYKY 3PCHHUS

C MCITOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB

B3aMMOJICHCTBHE 3apsI0B, HATPEBAHKUE MPOBOIHHUKA C
TOKOM, BSaI/IMOHGfICTBI/Ie MAarHuToOB,
9JIEKTPOMArHUTHAs MHAYKIHUS, JCHCTBUE MArHUTHOTO
I1I0JIsI Ha HpOBOl[HI/IK C TOKOM U IIBPI)Kyn.HdﬁCSI 3ap;1):[,

3JIEKTPOMAarHUTHbHIE KoJIeOaHUs u BOJIHBI,
MPSIMOJIMHEHHOE pacrpocTpaneHue CBETa,
OTpakeHue, MpesIoMJICHUE, uHTephepeHIus,

TuGpaKus U MONIIPU3aIUs CBETa, AUCIIEPCUsl CBETa;
(dbotoanexkTpudeckuii  3PQPEeKT, CBETOBOE JaBJICHHE,
BO3HUKHOBEHUE  JIMHEHYATOro  CHEKTpa  aroMa
BOZIOPO/IA, €CTeCTBEHHAs u UCKYCCTBCHHAs
PaIMOAKTUBHOCTh

OK 07. CopnelicTBoBaTh
COXPaHEHHIO OKpY>Karouien
cpenbl, pecypcocOepeKeHuIo,
IPUMEHSATh 3HaHUS 00
WU3MEHEHUH KJIMMATa,
IIPUHIAIIBI OepeKIIMBOTO
NPOU3BOJCTBA,  3(P(HEKTUBHO

JENCTBOBATh B UPE3BBIYANHBIX
CUTYyalUsAX

B o0macty 5K010rH4ecKoro BOCIIUTaHUS

- cOpMHUPOBAHHOCTh  IKOJIOTMUYECKOH  KYJIBTYpHI,
IIOHUMAaHUEC BJIMAHUA COIIMAJIbHO-3KOHOMMWYCCKUX
IPOLIECCOB HAa COCTOSIHUE MPHUPOJHOM U COLMAIBHOMN
cpepl, OCO3HaHHE r7100aJIbHOTO XapakTepa
HKOJIOTUYECKUX TTPOOIIEeM;

- IJAHUPOBAaHUE M  OCYIIECTBIECHUE JIEHCTBUHA B
OKpYKalIlleW Ccpeae Ha OCHOBE 3HAHUA IeNel

YCTOWUYMBOIO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPHUIATHE JEUCTBUH, NPHUHOCAIIUX BpEX
OKPY’KaloIleH cpene;

- yMeHHue IIPOTHO3UPOBATh
JKOJIOTUYECKHE MIOCJIEICTBUS
JIEHCTBHM, IPEAOTBPAILATh UX;

- paclIMpEeHHE OIbITa JCATENBHOCTH DKOJIOTMYECKOU
HAIpaBJIEHHOCTH HA OCHOBE 3HAHUH 10 (U3MKe

HeOJIaronpusTHbIE
NPEIIPUHIMAEMBIX

- chopMUpOBAaTh yMEHHS NPHUMEHSATH TOTyICHHBIC
3HaHUA JUIsI OOBSACHEHUS YCJIOBHM MPOTEKAHUS
(u3HYECKUX SBICHUH B MPUPOAC W JUIS TPUHSATHUS
MPAKTUYECKUX PEIICHUH B TTOBCEAHEBHOM KU3HU IS
obecrieueHrss 0€30MAaCHOCTH TIPU  OOpAIlIEHUU C
OBITOBBIMH npudopamu u TEXHHYECKUMHU
YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS U COONIOACHUS
HOPM DKOJOTHYECKOTO TOBEICHUSI B OKpYyKaromen
cpene; TMOHUMAHUE HEOOXOJUMOCTH TPHUMEHEHUS
JNOCTHKEHUM ~ (U3MKM M TEXHOJOTMH  Juid
paIoOHaTBHOTO MTPUPOIOTIOTB30BAHUS

[IK 1.2. OcymecTBIsTh
TeXHHYECKoe OOCTy)KUBaHUE
ABTOMOOWJIBHBIX ~ JIBUTATENEH
COTJIACHO  TEXHOJOTMYECKOU
JIOKYMEHTaIUH

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITCIILHOCTH W
CaMOOIIpeIeNICHUIO;

B gactu TpyJ0BOTO BOCITUTAHHS:

- TOTOBHOCTH K TPYJly, OCO3HAHUE [IEHHOCTH MacTepCTBa,
TPYIOJO0uE;

- MOHMMaTh (u3NyYecKue sBiIeHUs (MpoIecch) U

00BACHATH X Ha OCHOBE
W3YYCHHBIX 3aKOHOB: paBHOMEpHOE u
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NIBIDKEHHE,
cBOOOIHOE [ajgcHue Ten,
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- TOTOBHOCTbH K aKTUBHOH NEITEIbHOCTHU
TEXHOJIOTHYECKOM W  COLIMAJIbHOM  HAIPaBICHHOCTH,
CIIOCOOHOCTH WHUILIMUPOBATh, IJIAHUPOBATh u

CaMOCTOSITEIILHO BBITIOJIHATH TAKYIO JICATEIHHOCTS;
- MHTEpEC K pasIuyHbIiM cdepam mpodecCHoHATbHON
JIeITEIIbHOCTH.

OgnageHue YHUBEPCATbHBIMH
[M03HABATEJIbHBIMU JCHCTBUSMH:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITETTLHO (OPMYIUPOBATH M AKTYaTHM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCHTH KOPPEKTHUBBI B JESATCIBHOCTh, OIICHUBATH
COOTBETCTBUE pE3YyJIbTATOB LEJISIM, OLEHUBATh PUCKH
IMOCJICICTBUI IEATCILHOCTH;

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUSA:

- BBUBIATH  NPUYUHHO-CIICJICTBEHHBIC  CBS3M H
aKTyallu3upoBaTh 3ajJady, BBIABUTATh THUIIOTE3y €€
pelICHHs, HaXOIUTh AaPTyMEHTHI IS J0Ka3aTelbCTBA
CBOMX YTBEpXJCHUMU, 3a7aBaTh MapaMeTPbl U KPUTEPHUH
peIICHHUS;

- aHAJIM3UPOBATh TOJYyYEHHBIC B XOJE PEIleHUs 3aaadu
pe3yNIbTaThl, KPUTUYCCKU OIICHWBATh WX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeTh NEPEHOCUTh 3HAHUS B II03HABATEIBHYIO U
MPAKTUYECKYI0 00JaCTH KUZHEICATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHWS M3 PA3HBIX MPEIMETHBIX
oOuacrei;

B) paboTa ¢ uHpopmauei:

- BIAJACTh HaBBIKAMH TIONy4eHHUS WHPOpMAIUU U3
HCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSTEIHHO
OCYIIECTBIISATh TOWCK, AaHAlU3, CHUCTEeMAaTHU3alHI0 |
HWHTEPIIPETAINIO HHPOPMAIIHMK Pa3IMIHBIX BUIOB H (GopM
MIPEJICTABJICHHUSI.

y4eOHBIMU

TIBIDKCHUE o OKPYXXHOCTH, MHEpIHA,
B3aMMOJICHCTBHE TeJ, KoJeOaTeNbHOE JIBUKCHUE,
pe30oHaHc, BOJTHOBOE
IBIOKeHUe;, uddy3us, OpOyHOBCKOE JIBHKCHHE,
CTPOCHHME JKHUIKOCTEH M TBEPHBIX TEJ, WU3MCHEHUE
obbema Tel
npu  HarpeBaHuM  (OXJ@KACHUH),  TEIJIOBOE
paBHOBecHe, HCIapeHHEe, KOHICHCAIMs, IUIaBJICHHUE,
KPHUCTAJUIN3AIHS,

KUTICHWE, BJIOKHOCTh BO3AyXa, CBSI3b CpeIHEH
KMHETUYECKOW  JHEPrHMHM  TEIUIOBOIO  JIBH)KCHHUS
MOJIEKYJT C

a0COJIFOTHOM TeMnepaTypoﬁ, ITOBBINICHUEC JaBJICHUA
rasza npu €ro Harp€BaHuM B 3aKpPBITOM COCYAC, CBA3b

MEXITY
napamMeTpaMu COCTOSIHMS Ta3a B  HM30IpoIleccax;
JJICKTPU3alMs  TEJl, B3aUMOJICHCTBHE  3apsIOB,
HarpeBaHue

IIPpOBOJHUKA C TOKOM, BSaHMOHeﬁCTBHe MarHuToB,
OJICKTpOMAarouTHasA MHAYKIHA, I[Cf/iCTBHG MAar"dsuTHOI'O

IMOJIA Ha
OpOBOAHHUK C TOKOM H HBH)KymHﬁCﬂ 3apsanm,
OJICKTPOMArHUTHBIC KoJieOaHMs u BOJIHEI,

MPSIMOJIMHENHOE
pacrpocTpaHeHHE CBeTa, OTpa)KeHUE, MPeOMIICHHUE,
uHTepdepeHus, Tudpakuus U MOJSIPU3ALUs CBETA,
aucriepcust  cBeTa;  (poTtosnexkTpuueckuii 3 Qexr,
CBETOBOE JIaBJICHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa
aToMa BOJOPOJA, €CTECTBEHHAass M HCKYCCTBEHHAs
PalMOaKTUBHOCTB;

- BJIQJICHHE OCHOBOIIOJNATAIOIIUMH (QU3NIECKUMU
NOHATUSIMU M BEIWYMHAMH, XapaKTEePU3YIOIMIUMU
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OBiagenue
JECUCTBUSIMU:
0) coBMeCTHas ICSITEIIbHOCTD:

- IOHUMATh U MCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON
Y UHIUBUIyaJIbHOU PabOTHI;

-  TOpUHUMATh UEJIM  COBMECTHOM  JESATEIbHOCTH,
OpraHU30BbIBaTh M KOOPAWHUPOBATH JCUCTBUA IO €€
JOCTHKEHUIO: COCTABIIATH IUIAH JEHCTBUM, paCIpENCIIATh

YHUBCPCAJITbHBIMU KOMMYHUKaTHBHBIMU

poii C Y4YEeTOM MHEHHMH YYacCTHHKOB OOCYXJIaTh
pe3yabTaThl COBMECTHOU PabOTHI.

OsBnageHue YHUBEPCAIbHBIMU pEryiIsTUBHBIMU
JEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHBBI U apTYMEHTBI JPYTHX JIOJCH TpU
aHaJIN3e Pe3yJbTaTOB JICATEIILHOCTH;

- IPU3HABATh CBOE MPABO U MIPABO APYTUX JIFOJICH HA
OLIMOKHU

dbuznveckue MIPOIIECCHI (CBsA3aHHBIMHU c
MCXaHHYCCKHUM JIBUXCHUEM, BSaHMOHeﬁCTBHeM TCII,
MEXaHUYECKUMHU

KOHe6aHI/I$IMI/I U BOJIHAMH; ATOMHO-MOJICKYJIAPHBIM

CTPOCHHEM BCILECTBA, TCIUIOBBIMH IPOIIECCAMU;
INMEKTPUUECKUM u MAarHUTHBIM MTOJISIMH,
INEKTPUYCCKUM TOKOM, AJIEKTPOMAarHUTHBIMH
KOoJIEOAHUSIMH u BOJIHAMUY;
ONTHUYECKUMHU SIBJICHUSMH, KBAHTOBBIMH SIBICHHUSIMHU,
CTpOCHUEM aToma u ATOMHOI'O Aaapa,
PaliOaKTUBHOCTHIO);

BJIQJICHUE OCHOBOIIOJIATAIOIIMMHU aACTPOHOMHUYECKUMU
MOHATHAMHU, MO3BOJIIOIIMMU ~ XapaKTepPHU30BaTh
IPOIIECCHI,

MIPOUCXOISIIINE HA 3BE3/1aX, B 3BE3JIHBIX CUCTEMax, B
MEKTATAKTHYECKON Cpelie; MBMKEHHE HEOSCHBIX T,
9BOJIIONMIO 3Be3] U BeceneHHoi;

- BJAICHUE 3aKOHOMEPHOCTSAMH, 3aKOHAMU H
TeopusiMU (3akoH BcemupHoro Tsarorenus, |, I u III
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUSI MEXaHWYECKOU
DHEPrUH, 3aKOH COXPAHEHUS HMIIYJIbCA, IPUHLIUI
CYNEpPNO3UIMU  CWJ, TPUHLUHUI PABHONPABHOCTH
MHEPLUHUAIBHBIX CUCTEM  OTCYETA; MOJIEKYJISPHO-
KWHETHYECKYIO TEOPUIO CTPOEHHS BEIIECTBA, Fa30BbIE
3aKOHBI, TIEPBBIM 3aKOH TEPMOJAMHAMHUKH; 3aKOH
COXPAHEHUS AJEKTPHUUECKOro 3apsaa, 3akoH KyioHa,
3akoH Owma ang yyacTka 1enu, 3akoH Owma s
MOJTHOM DJIEKTPUYECKON 1enu, 3akoH JDkoyns -
JleHla, 3aKOH 3JIEKTPOMarHUTHOM WHIYKLIMH, 3aKOH
COXpAHEHUsS DSHEPru”, 3aKOH MPSIMOJIMHEHHOIO
paclpoCTpaHEHUs1 CBETA, 3aKOH OTPaXEHUs CBETa,
3aKOH MPEJIOMJICHHS CBETA; 3aKOH COXPaHEHUs
DHEPrMH, 3aKOH COXPAHEHMUS MMIIYJIbCA, 3aKOH
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COXpAaHEHHs  JJEKTPUYECKOTO  3apsAna,  3aKOH
COXpaHEHHs MacCcOBOI0 4MCJIa, IOcTyinarsl bopa,
3aKOH  PaJUMOAKTHUBHOTO  paclaja);  yBEpEeHHOE
HCIIOIIb30BAHUE 3aKOHOB U 3aKOHOMEPHOCTEH IIpU
aHayn3e (PU3NUYECKUX SBJICHHUI U MPOLIECCOB

- chopMHpPOBAaHHOCT,  YMEHHUS  pellaTh
pacyeTHble 3aJauyd C SBHO 3aJlaHHOM U HESIBHO
3alaHHOW (U3MUYECKON MOJENbI0: Ha OCHOBaHUHU
aHaJlM3a YCJIOBUSL BbIOMpaTh (QU3UUECKHE MOJENH,
OTBEHaronIMe TpeOOBaHMSAM  3a/layd, MPUMEHSATH
(dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTU U TMOCTYJIATHI
(buzmuecKux TEOpHil npu WCIIO0JIb30BaHUU
MaTEeMaTUYECKUX METOJIOB ~ pEIIeHHUs  3ajad,
MPOBOJIUTH pacuyeTbl Ha OCHOBAaHUM HWMEIOIINXCA
JTAHHBIX, aHaJIM3UPOBATh pE3yNbTaThl u
KOPPEKTUPOBaTh METOJbl PEHICHUS C  Y4ETOM
NOJIYYEHHBIX PE3YJIbTATOB; pelaTh KauyeCTBEHHbIE
3a/1a4n, TPeOyIoIre NMPUMEHEHUS 3HAHUN U3 Pa3HBIX
pa3fennoB IMIKOJIBHOTO Kypca (U3MKH, a TakkKe
WHTETpAaIllM  3HAaHUW W3  JIPyTUX  TIPEIMETOB
€CTECTBEHHOHAYYHOT O LUKJIA: BBICTPANBATh
JOTUYECKYI0 LEMOYKY PacCyXJAEHUW C OIMOpOMl Ha
U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE
SIBJICHUS;
- copMHpPOBAaHHOCTH YMEHHH aHaIU3UPOBATh U
OLICHUBATh MTOCJIEACTBHUS OBITOBOI "
IIPOU3BOJACTBEHHOU JeATETbHOCTH YeJloBeKa,
CBSI3aHHOM C (PU3MYECKUMH IMPOIIECCaMH, C MO3UIIMNA
IKOJIOTHUECKON O€30MacHOCTH; MPEICTaBICHUA O
pallMOHAJIBHOM ~ TPUPOJIONOIB30BAaHUM, a  TaKXkKe
Pa3yMHOM HCIIOJIb30BAHUM JIOCTUKEHUW HAyKd U
TEXHOJIOTHI JUTS JaTbHEeUIIEro pa3BuUTHS
YeJI0BEYECKOro 00IIecTBa
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[IK 2.1. OcCyliecTBIsTh
JTUArHOCTHKY
3JIEKTPOOOOPYIOBAHUS u
ANMEKTPOHHBIX CHUCTEM
aBTOMOOMJIEH

- 'OTOBHOCTb K CaMOpPa3BHUTHUIO, CaAMOCTOATCIIBHOCTH H
CaMOOITPCACICHUTO,

B gactn TPYAOBOI'O BOCIIMTAHUSA:

- TOTOBHOCTB K TpyAy, OCO3HAHUEC NCHHOCTU MAaCTCPCTBA,

TPYIOJTIOOHE;

- TOTOBHOCTH K AKTUBHOMN JeSATeLHOCTH
TEXHOJIOTUYECKON ¥  COIMAJbHOH  HANpaBJICHHOCTH,
CHOCOOHOCTh WHUIUUPOBATH, TUTAHUPOBATH u

CaMOCTOSITEIILHO BBIIIOJHATh TaKYIO JICATEIBHOCTB;

- HHTEpPEC K paIMyHbIM chepam NpodecCHOHATHHOU
NESITEITbHOCTH.

OBnanenue YHHUBEPCAIbHBIMU
MI03HABATEIbHBIMU JICHCTBHUSIMH:

a) 0a30BbIC JJOTUYECKHE JICUCTBUS:

- CaMOCTOSITEJIbHO (HOPMYIMPOBATh U AKTYaJU3UPOBAThH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh, OIICHUBATh
COOTBETCTBUE pE3YJIbTATOB IIEJSIM, OIICHUBATh PHUCKHU
HOCJEICTBUM JesITeIbHOCTH;

0) 0a30BBIC UCCIIEAOBATEIIHCKIE JEHCTBUS:

- BBIABIATH  NPUYUHHO-CIEACTBEHHBIE  CBA3M U
aKTyalM3MpoOBaTh 3aqady, BBIIBATATh THIIOTE3Y €e
pelleHNs, HaXOAUTh AapryMEHThl Ui JO0Ka3aTelbCTBa
CBOMX YTBEp)KIEHHH, 3a7aBaTh MapaMeTpbl U KPUTEPUHU
pelLIeHHUs;

- QHAJM3WPOBATh IOJyYSHHBIE B XOJ€ PEUICHUsS 3aJ1a4H
pe3yibTaThl, KPUTUYECKH OLICHUBATh MX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHSIX;

- yMeThb IEPEHOCHUTh 3HAHHUA B T[I03HABATEIbHYIO H
NPaKTUIECKYIO O0JIACTH KU3HENEATEILHOCTH;

- YMETh MHTETPUPOBATH 3HAHMS M3 Pa3HBIX MPEAMETHBIX
oOJacren;

B) paboTa ¢ nHpopmMaruei:

y4eOHBIMU

- TMOHWMMATh (u3nMyecKue sBICHUS (MIPOIIECCH) H

OOBSICHSITH ux Ha OCHOBE
U3yYCHHBIX 3aKOHOB: paBHOMEpPHOE "
PaBHOYCKOPEHHOE  MPSMOJUHEHHOE  JIBHIKEHUE,
CBOOOTHOE najicHue TEl,
JIBUKCHHEC 1o OKPYKHOCTH, WHEPIIHS,
B3aUMOJICHICTBHE Tel, KoJeOaTeNbHOe JIBUKCHUE,
pe30HaHC, BOJTHOBOE
nBwkeHue;, nuddys3us, OpOYHOBCKOE JIBHKEHUE,

CTPOCHUC )KI/I[[KOCTGﬁ U TBEPAbIX TECJI, HU3MCHCHHUC

obbeMa TeN
npu HarpeBaHuu (oxXJTaXKICHNH ), TEIJIOBOE
paBHOBECHE, HCIApEHHE, KOHJCHCAIUs, ILIaBJICHHE,
KPUCTAILTH3AIHS,

KUTICHWE, BJIAKHOCTh BO3/yXa, CBSI3b CpEIHEH
KHHETHYCCKOW  DHEPTMH  TEIUIOBOTO  JIBFDKCHUS
MOJICKYT c

aOCOJIIOTHON TeMIepaTypol, MOBBIIICHUE JaBJICHUS
rasa IIpu €ro HarpeBaHUM B 3aKPBITOM COCYZE, CBS3b
MEXIY rnapaMmeTpaMu COCTOSIHUS rasa B
M30IPOLECCAX; DIEKTPU3ALMA TeJ, B3aUMOJECHCTBUE
3apsA0B, HarpeBaHWe NPOBOJHMKA C  TOKOM,
B3aMMOJCHCTBHE  MarHUTOB,  JJIEKTPOMAarHUTHas
UHAYKIOUA, I[GI\/'ICTBI/Ie MarauTHOTI'O 11014 Ha
IPOBOJAHMK C TOKOM M JBWXKYLIMICS  3apaf,
OJICKTPOMArHMuTHBIC KoeOanus u BOJIHBI,
IPSIMOJIMHENHOE pacrpocTpaHeHHe CBETa,
OTpaKeHHe, MIpeIOMIIEHHE, uHTepPepeHIus,
Tudpakus u OJIApU3aLus CBeETa,
mucnepcusi  cBera;  (ortoanexTpuueckuit ek,
CBETOBOE JIaBJIEHUE, BO3HMKHOBEHHE JIMHEHYATOIO
CIeKTpa aromMa  BOJOPOJA, €CTECTBEHHas W
HCKYCCTBEHHAs paiMOAKTUBHOCTH;
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- BIAJETh HAaBBIKAMHU IOJy4eHUS HHDOpMauu U3
HCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIIBHO
OCYILECTBIIATh IIOMCK, AaHAJIW3, CHUCTEMATHU3ALMIO H
UHTEPIpETALNIO HHPOPMALIUU PA3TMYHBIX BUJIOB U (hOpM

MIPEICTABIICHHUS.
OBnajeHue  yHUBEPCAJIbHBIMM  KOMMYHHKATHUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHasl I€SITEIbHOCTD:

- IOHUMAaTh M HCIOJIb30BaTh MPEHMYIIECTBA KOMaHIHON
Y MHIUBHUIYAJILHON pabOTHI,

- [pUHUMATh [EJd  COBMECTHOM  JICATEIBHOCTH,
OpPTaHW30BBIBATh M KOOPJIWHUPOBATH ICHCTBUS TIO €€
JIOCTHIKCHHIO: COCTABIIATH ILIaH JEHCTBUMN, PaCIIPEACIATh

polli ¢ y4YEeTOM MHCHHHA YYaCTHHKOB OOCYXIATh
pe3yNIbTaThl COBMECTHON paOOTHI.

OsgnajgecHue YHUBEPCAIbHBIMU PETYJISITUBHBIMHU
NENCTBUSIMU:

T') IPUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTHUBBI U apTyMEHTHI JPYTUX JIOJEH MpH
aHaJ3e Pe3yabTaToOB JIEATEILHOCTH;

- IPU3HABATh CBOE MPaBO U MPABO JAPYTUX JIOAEH Ha
OLINOKHU

- BJAJICHUE OCHOBOIIOJIATAIOMIMMH (U3UYECKUMU
MOHATUAMH ¥ BEJIUYMHAMH, XapaKTEPUIYIOUIUMU
¢busnueckue MPOLIECCHI (cBSI3aHHBIMH c
MEXaHWYECKUM JBUKEHUEM, B3aUMOJCHCTBUEM TeET,
MEXaHUYECKUMU
KoJeOaHUsSIMU W BOJIHAMHU; AaTOMHO-MOJICKYJISIPHBIM

CTpPOCHHEM BEILEeCTBA, TEIUIOBBIMU IPOILIECCAMU;
INMEKTPUUECKUM u MarHUTHBIM TIOJISIMU,
INEKTPUYECKUM TOKOM, ANEKTPOMArHUTHBIMU
KOJICOAaHUSIMU u BOJIHAMU;
ONTUYECKUMU SIBIICHUSMHU; KBAaHTOBBIMU SIBICHUSIMH,
CTpPOEHUEM aToMa u aTOMHOTO snpa,
Pali0aKTUBHOCTHIO);

BJIa/ICHUE OCHOBOIIOJIATAIOIUMU aCTPOHOMUYECKUMU
HNOHSTUSMH,  TO3BOJISIONIMMH  XapaKTepU30BaTh
IPOLIECCHI,

MPOUCXOISIIIME Ha 3B€3/1aX, B 3BE3/IHBIX CHCTEMax, B
MEKTATAKTHIECKON Cpelie; MBMKEHHE HEOSCHBIX Tel,
ABOJIIOLMIO 3B€311 U BeenneHHoid;

- BJAICHUE 3aKOHOMEPHOCTSMH, 3aKOHAMU H
TeopusiMU (3akoH BcemupHoro Tsarorenus, |, I u III
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUSI MEXaHWYECKOU
DHEPrUH, 3aKOH COXPAHEHUS HMILYJIbCA, IPUHLIMI
CYNEpPNO3UIMU  CWJI, TPUHLUUI PABHONPABHOCTH
MHEPLUHUAIBHBIX CUCTEM  OTCYETA; MOJIEKYJISPHO-
KUHETHYECKYIO TEOPUIO CTPOCHHS BEUIECTBA, ra30BbIE
3aKOHBI, ITIEPBBIM 3aKOH TEPMOJAMHAMHUKH; 3aKOH
COXpAaHEHUS AJEKTPUYECKOro 3apsaa, 3akoH KyioHa,
3akoH Owma ang yyacTka uenu, 3akoH Oma s
MOJTHOM DJIEKTPUYECKON 1enu, 3akoH JDkoyms -
JleHa, 3aKOH 2JIEKTPOMarHUTHOM WHIYKLIMH, 3aKOH
COXpAHEHUsS DSHEPruM, 3aKOH MPSIMOJMHEHHOIO
pacnpoCTpaHEHUs] CBETA, 3aKOH OTPaXEHUs CBETA,
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3aKOH IPEJIOMJICHUS CBETA; 3aKOH COXPaHCHHUs
SHEPIMM, 3aKOH COXpaHEHUs MMILYJIbCa, 3aKOH
COXPAaHEHHs  DJIEKTPUYECKOrO  3apsAa,  3aKOH
COXpaHEHHsT MacCcOBOI0 4YMCJa, IocTynarsl bopa,
3aKOH  PaJUOAaKTUBHOIO  pacraja);  YBEpEHHOE
HCIIOIIB30BAHUE 3aKOHOB U 3aKOHOMEPHOCTEH IIpU
aHaM3e PU3NUECKUX SBJICHUHN U IIPOLIECCOB;

- c(OPMHPOBAHHOCTh YMEHHS pEIIaTh pPacCueTHHIE
3aJa4d C SABHO 3aJaHHOM M HEABHO 3aJaHHOU
¢u3n4Yeckoil MOAENbI0: HAa OCHOBAaHMHM aHAIN3a
YCIIOBUS BbIOMpATh ¢buznueckue MOJIENH,
OTBEUaloOl[Me TpeOOBaHUAM 3a/adyd, IPUMEHSIThH
(GopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIAThl
¢buzneckux Teopuit npu UCIOJIb30BaHUU
MaTeMaTHYECKUX  METONOB  pEIIeHUus  3ajad,
IPOBOAMTH pPACYEThl HA OCHOBAaHUU HMEIOIIUXCS
JaHHBIX, aHAJIN3UPOBATh pe3yJIbTaThl "
KOPPEKTUPOBAaTh METOAbl PEUIEHUs C  Y4ETOM
IIOJIyYEHHBIX PpE3Yy/lbTAaTOB; pEIIaThb KadyeCTBEHHBIE
3a/1a4M, TpeOyroIe NPUMEHEHUsS! 3HaHUN U3 pa3HbIX
pa3zienoB IIKOJBHOTO Kypca (U3MKH, a Takxke
WHTErpalu  3HaHUW U3  JIPyTUX  IPEIMETOB
€CTECTBEHHOHAYYHOI'O LUKJIA: BBICTPauBaTh
JIOTUYECKYI0 LEMOYKY PacCyXJAEHUW C OIMOpOMl Ha
U3yUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3NYECKHe
SIBIICHUS;

- c(hOpMHPOBAHHOCTb YMEHHMH aHaIU3UPOBaTh U
OLICHUBATh MOCIIEACTBHS ObITOBOM u
MIPOU3BOJICTBEHHOU JEATENBHOCTH 4eJI0BEKa,
CBSI3aHHOM C (pU3MUECKUMH MpoLeccaMH, ¢ MO3UIHH
9KOJIOTUYECKON 0e30MacHOCTH; TPEACTaBICHUH O
palMoOHAIBHOM  IPUPOAOIOIB30BAHMM, a  TaKkKe
pa3yMHOM MCIOJb30BAaHUU JIOCTH)KEHUI HAyKu H
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TEXHOJIOTUH 1A
YeJIOBEYECKOr0 00IIECTBA

NaJIbHEUIIIET O

pa3BUTHUSA
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2 KOAUDPUKATOP OINEHOYHBIX CPEACTB

D yHKIHUOHAIBHBIN IPU3HAK
OLICHOYHOI'O CPEICTBA
(TUII KOHTPOJIBHOI'O 33JJaHUS)

Mertona/dbopma KOHTPOIIS

CobecenoBanue

Y CTHBIN 0npoc, IK3aMEH

PacuértHas 3amaya

KOHTpOJ'IBHaH pa60Ta, IMPAKTUYCCKUC 3aHATUA, DK3aMCH

IIpakTrueckoe 3ananue

Jlaboparopnas pabota

3amaHus UIT CaMOCTOSTEIHLHOU

paboThl

[TucemenHas npoBepka

TeCT, TECTOBOC 3a1aHUC

TectupoBanue

PacnpeneneHHe THUITIOB KOHTPOJIBHBIX SaHaHI/Iﬁ I10 TEMaM

IJI1 OLICHUBAHUA MPEAMCTHBIX PE3YJILTATOB.

HanmenoBanue TeMbI

®opmupyemsie OK, 11K

Tun KOHTPOJIbHOI'O
3aJaHusd

Pazgen 1. Mexanuka

Tema 1.1.
OCHOBBI KHHEMATHUKHA

OK 01, OK 02, OKO03, OK 04, OK 05,
OK 07, TIK 1.2

TP, JIP, ®O, TK,
TII1

Tema 1.2. OCHOBBI JUHAMUKU

OK 01, OK 02, OK03, OK 04, OK 05, OK 07

TP, ®O, TK, IIIT

Tema 1.3.
3aKOHBI COXPAHCHUS B
MEXaHUKE.

OK 01, OK 02, OK03, OK 04, OK 05, OK 07
IIK 1.2

TP, TK, TII1

Paznen 2 OcHOBBI MOJIEKYNIpHON (DU3HKU M TEPMOTUHAMUKHU

Tema 2.1. OK 02, OK03, OK 04, OK 05, OK 07, | P> @O, TK, IIIL,
OCHOBBI MOJIEKYJISIPHO- K 1.2 KP
KUHETUYIECKOU TEOPHH. )

N neanbHbIi ras.
Tema 2.2. OK 01, OK 02, OK03, OK 04, OK 05, OK 07, 1P, ITI1
OCHOBBI TEPMOJIMHAMUKH IK 1.2
Tema 2.3. OK 01, OK 02, OK03, OK 04, OK 05, OK 07, HP, TK
ArperatHbie COCTOSIHUS
IK 1.2
BellecTa U (ha3oBbie
IePEXO0/IbI
Paznen 3. DnekTpoanHaMuka
T 31 OK 01, OK 02, OK 03, OK 04, OK 05, I1P, ®O, I1I1
emMa 3. 2. OK 07, TTK 1.2, TIK 2.1
DIIEKTPUYECKOE T0JIE
Tema 3.2. OK 01, OK 02, OK03, OK 04, OK 05, OK 07, | IIP, JIP, ®O, TK
3aKOHEBI IIOCTOSIHHOT'O K 1.2, IIK 2.1
TOKa
aneKTT;ﬁ:cii .| OKO0I,0K 02, OK03, OK 04, OK 05, OK 07, Hi
p TK 1.2, TK 2.1
pa3IUYHBIX Cpeiax
OK 01, OK 02, OK03, OK 04, OK 05, OK 07, []0)
Tema 3 .4.
K 1.2
MarsauTtHoe 11051¢e
Tema 3.5. OK 01, OK 02, OK03, OK 04, OK 05, OK 07, JIP, TK

DJIEKTpOMarHuTHast UHIYKIUS

IIK 1.2, 1K 2.1
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Tun KOHTPOJILHOTO

HaunmeHnoBanue Tembl ®opmupyemsbie OK, TIK 3a7aHus
Pasznen 4. Konebauus v BOJIHEL
Tema 4.1. JIP
OK 01, OK 02, OK03, OK 04, OK 05, OK 07
MexaHn4deckue KoyueOaHus 1
BOJIHBI
Tema 4.2. OK 01, OK 02, OK03, OK 04, OK 05, OK 07 @O, KP, IIT1
DNIeKTpOMarHuTHBIC K 1.2
KOJIEOAHMS U BOJIHBI
Pasnen 5. OnTuka
OK 01, OK 02, OK03, OK 04, OK 05, JIP
Tema 5.1. OK 07, TIK 2.1
[Ipupona ceera
Tema 5.2. OK 01, OK 02, OK03, OK 04, OK 05, OK 07 O]0)
BonHoBreIe CBOMCTBA CBETA.
Tewa 5.3. OK 01, OK 02, OK03, OK 04, OK 05, OK 07 ®0
CrernuanpHas TEOpHUs
OTHOCUTEJIBLHOCTH
Paznen 6. KBantoBas dusnka
OK 01, OK 02, OK 03, OK 04, OK 05, OK 07, , DO, III1, KP
Tema 6.1.
IIK 2.1
KBanToBas ontuka
Tema 6.2. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07, JIP, TK, KP
®du3nKa aTOMHOTIO Spa IIK 1.2
Pasnen 7. Conneunas cucreMa
Tema 7.1. TK
HaGmonaemere SIBJ'IGHI/HIVI/I OK 01, OK 02, TIK 1.2
npotecchbl B COTHEYHOM
CHUCTEME
Tema 7.2. OK 01, OK 02 TK
HebecHas MexaHuka Tel
CoJTHEYHOM CHCTEMBI
Tema 7.3. } OK 01, OK 02 TK
Crpoenue ConHeuHoU
CHCTEMBI
Paznen 8. Ctpoenue u sBomtonus Beenennoi
Tema 8.1. OK 01, OK 02 TK
Comnre, 3Be3451 U 3BE3IHEIC
CKOILICHUS
Tema 8.2. OK 01, OK 02 TK
N3yuenune Beenennon
Pa3nen 9. KocMuueckue TEXHOJIOTUH B IEITEILHOCTH YEJIOBEKA
Tewa 9.1. OK 01, OK 02, OK 04 PO,TK
OcBocHHE U UCTIOIL30BaHHE
KOCMHUYECKOTO0 MPOCTPAHCTBA
Tema 9.2 @0, TK
KocMmuueckue TeXHOIOTHH B OK 01, OK 02, OK 04, OK 07
HAYyYHO-TEXHUUYECKOM
pa3BUTHU
IIpomexyTouHas €]
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Tun KOHTPOJILHOTO
HanmenoBanue Temsl ®opmupyemsie OK, TIK 3alaHus

arrecranus

YcnoBHbIe 0003HAUYCHUS:

DO — ppoHTaNBHBIN (YCTHBIN) OMPOC;

TK — TeCTOBBIN KOHTPOJIB;

[T — nucekMeHHas MpoBepKa;

1P — BBIIIOJIHEHUE TIPAKTUYECKOUN pabOTHI;
JIP — BeImosHEHUE 1a00paTOpHOI pabOTHI;
KP — xonTposibHas paboTa;

D — 3K3aMeH.

3. CACTEMA OIIEHKH OBPA30BATEJIBHBIX JJOCTUKEHUM OBYYAIOIIUXCSA 1O
KAXKAOMY OHEHOYHOMY CPEJACTBY
OneHka WHAMBUIYATbHBIX 00pa30BaTEeNbHBIX JOCTHXKEHHH IO pe3yabTaTaM TEeKYIIEro
KOHTPOJISI ¥ IPOMEKYTOYHON aTTECTAIMH ITPOU3BOIUTCS B COOTBETCTBHH C YHHBEPCATHHON IIKAJION
(Tabmuna)

[IponenT KauecTBeHHas OLlCHKA MHIUBHTYAIBHBIX
pe3yIbTaTUBHOCTH 00pa30BaTeNbHBIX TOCTH)KEHUHN
(paBUJIbHBIX OTBETOB) Oasu1 (OTMeTKa) BepOaJIbHBIN aHAJIOT
90-100 5 OTJIMYHO
80-89 4 XOPOIIIO
70-79 3 YIOBJICTBOPUTEIILHO
menee 70 2 HEYJIOBJIETBOPUTEIILHO
Kpurepun OLICHKHU BBITTOJIHEHHOTO MPAKTUYECKOTO 3amaHus/ MUCHbMEHHAs

MIPOBEPKa/KOHTPOJIbHAS paboTa

Onenka 5 («OTJIIMYHO») CTaBUTCS 3a PabOTy, BBIMOJHEHHYIO MOJHOCTHIO 0€3 OmMOOK H
HEJI0YETOB.

Orenka 4 («XOpoIIo») CTaBUTCS 3a padOTy, BBIMOJHEHHYIO MOJHOCTHIO, HO TIPU HAJIUYUU B
Hell He OoJee 0fHOM Herpy0oil omMOKY U OTHOTO HelouéTa, He Ooee TPEX HETOUETOB.

Orenka 3 («yIOBJIETBOPUTETHHO») CTABUTCA, €CIU OOYYAIOIIMIICS TPABUIHLHO BBIOIHIII HE
MeHee 2/3 Bcei paboThl WM IOMYCTHII He Oosiee 0HOM Tpy0oii OmMOKY U IBYX HEOUETOB, HE Ooee
OJlHOI rpy0Ooil n ogHON He rpy0Ooil ommOku, He Oosee TpEX HerpyObIX OMMOOK, OJHON HerpyOoit
OLIMOKH U TPEX HENOUETOB, MPU HATMYUH YETHIPEX-TIATH HEJJOUETOB.

Onenka 2 («HEYIOBIETBOPUTEIBHO») CTAaBUTCS, €CIM YHUCIO OMHUOOK U HEIOYETOB
MPEBBICUIIO HOPMY JUIS OLIEHKHU 3 WJIM MPaBUIIBHO BBHIMOTHEHO MeHee 2/3 Bceld paboThl.

Kputepuu o1ieHKH BBITTOIHEHHOTO TAO0OPATOPHOTO 3aJaHus

«3a4eT» - CTABUTCS, €CIU OOYyJarouIuics BBIMOIHSAET paboOTy B MOJTHOM OOBEME C COONIOACHUEM
HEOOXOUMON TOCIEeIOBATEIFHOCTA TPOBEICHUS ONBITOB W U3MEPEHHH; CaMOCTOSTEIbHO H
palMoHaTFHO MOHTHPYET HEO0O0XoauMoe OOOpyJOBaHWE; BCE OIBITHI TPOBOJUT B YCIOBHSIX W
peKUMax, OOECHEeUMBAIOIINX TOIYYeHHE TMPABUIBHBIX pPE3yJIbTaTOB U BBIBOAOB; COOINOAET
TpeOOBaHUSI TPAaBUJ TEXHHKH OE30MacHOCTH; IMPAaBHIBHO M aKKypaTHO BBITIONHIET BCE 3aIlUCH,
TaONUIbI, PUCYHKH, YEPTEXKH, TrpapuKd, BHUKCICHHS; TNPABUIBHO BBIMONHICT aHAJIHU3
MOTPELTHOCTEN;

«HE3aueT»- CTaBUTCSI, €CIIM HE BHITIOTHEHBI TPEOOBAHMSI K OLIEHKE «3a4eT».

Kpurepuu orieHKu OTBETOB B X0J1€ YCTHOT'O OITPOCa

OrneHuBaeTCsl MPaBUIILHOCTh OTBETA OOYYAIOMIErocs Ha OJWH W3 TMPUBEAEHHBIX BOIPOCOB.
[Ipu >TOM BBICTABIIAIOTCS CIEAYIOLINE OLIEHKH:

«OTIUYHOY BBICTABIISCTCS MPU COOIOICHUH 00YUYaAIOIIUMCS CIIEAYIOIINX YCIOBHIMA:

— IIOJIHO PACKPBUT COJEp)KaHUE MaTepuara B 00bEMe, MPEeIyCMOTPEHHOM IPOTPaMMOH,




58
CoJZIepKaHUEM JIEKITUH U yIeOHUKOM;

— U3JIOXKUI Marepual FPAMOTHBIM  SI3BIKOM B OIPEIEICHHON  JIOTUYECKOMN
MOCJIEI0BATEIBHOCTH, TOYHO UCIIOJIB3YS CHEIHATH3UPOBAHHYIO TEPMUHOJIOTHIO H CUMBOJIHUKY;

— MOKa3aJl yMEHHE WLTIOCTPUPOBATh TEOPETUUECKHE TTOJI0KEHUSI KOHKPETHBIMU TIPUMEpPaMHU,
IMPUMCHATH UX B HOBOM CUTYyallMH ITPU BBITIOJIHCHUH NPAKTUYICCKOTO 3aJaHN;

— MPOJAEMOHCTPHPOBATl  YCBOGHHE paHee HW3YyYEHHBIX  COIMYTCTBYIOIIUX  BOIPOCOB,
c(OPMHUPOBAHHOCTh ¥ YCTOHYMBOCTD UCIIOJIB3YEMBIX IIPH OTBETE YMEHHIA U HABBIKOB,

— OTBEYAJl CAMOCTOSITENILHO 0€3 HaBOAAIINX BOIIPOCOB MPETIO1aBaTEs.

HpI/IMeanI/IeI AJid MMOJIYYCHHA OTMCTKU «OTJIMYHO» BO3MOKHBI OAHA-IABC HCTOYHOCTHU IIPU
OCBEIICHUU BTOPOCTEIICHHBIX BOIPOCOB WIJIH B BBIKJIA/IKaX, KOTOPHIC O0YYAIOIIUICS JIETKO UCTIPaBUIT
10 3aMEYaHUI0 TPETOIaBaATEIA.

«XOopomio» - OTBET O0YyYaroIIerocsi B OCHOBHOM YJIOBJICTBOPSIET TPEOOBAaHHSIM Ha OIICHKY
«OTJIUYHO», HO IIPU 3TOM UMCECT OAUH U3 HCAOCTATKOB!

— B M3JIO)KCHUU JIONMYIICHBI HEOONbIIUE MPOOETbl, HE HCKA3HWBIIUE JIOTMYECKOTO H
UH(POPMALIMOHHOTO COJICPYKAHHS OTBETA;

— JIONyIIeHBl OJMH-JBA HENOu€Ta TpPH OCBEIICHWHM OCHOBHOTO COJEPXKAaHWUS OTBETa,
UCTIpaBJICHHBIC TI0 3aMEUaHHIO MPETI01aBaTels;

— JIONyIICHbl OMIMOKa WM Ooyiee JBYX HEIOYETOB IPH OCBEIICHHUH BTOPOCTEIICHHBIX
BOIIPOCOB HMJIM B BBIKJIAJIKAX, JIETKO UCIPABJICHHBIC TI0 3aMEUaHHIO MPETIOaBaTEIs.

«Y IOBJIETBOPUTEIILHOY BBICTABIISIETCS MIPHU COOIOICHUH CIIEIYIOUINX YCIOBHUI:

— HETOJIHO WJIM HETOCIIEI0BATEIbHO PACKPBITO COJICPKAHUE MaTepualia, HO TI0Ka3aHo olriee
INIOHUMAaHHEC BOIIPOCa U NPOACMOHCTPUPOBAHBI YMCHHA, JOCTATOUYHBIC IJIA I[aJIbHefIIHeFD YCBOCHHA
POTPAaMMHOTO0 MaTepuaia, WMEIUCh 3aTPyJHCHHS WM JIOMYIIECHbl OIMMOKH B OIPEICIICHUH
HOHﬁTHﬁ, HCIIOJIb30BAHWKW TCPMUHOJIOTMHM MW BBIKJIAJKaxX, HCIIPABJICHHBIC II0CJIC HECKOJbKUX
HABO/ISIIIUX BOIPOCOB TPEIOIaBaTes;

— 00yYarONIMICS HE CIIPABUIICS C IPUMEHEHUEM TEOPUHU B HOBOM CHTYAallMU TP BBITOJTHECHUN
MMPAKTUYCCKOr'0 3aaaHusA, HO BBIIIOJIHWII 3aJaHUs O6H33T€JIBHOFO YPOBHA CJIOKHOCTHU I10 ﬂaHHOﬁ
TEME;

— I[IPpU 3HAHUN TCOPCTUUCCKOTO MaTcpualia BbIABJICHA HCAOCTATOYHAA C(i)OpMI/IpOBaHHOCTI)
OCHOBHBIX YMGHHfI 1 HABBIKOB.

«HeynoBneTBOPUTENBHOY BBICTABIAETCS TP COOMIOICHUH CIEAYIOUINX YCIOBUH:

— HE PacKpBITO OCHOBHOE COJIEp)KaHHe yueOHOTo MaTepuaa;

— o0HapyXeHO HEe3HaHUE WJIM HEeTTOHUMaHWe 00yJaroImmuMcs OoJbiiel uiM Hanbosiee BaXKHOM
YyacTH yueOHOro MaTepuarna;

— JIOMYIIEHBI OMNOKY B ONpeAeNICHUN MOHSATHH, MPU UCIOIb30BAHUN TEPMHUHOJIOTHH U WHBIX
BBIKJIaJIKaX, KOTOPbIE HE UCIIPABJICHBI MOCIIE HECKOIBKUX HABOSIIIUX BOIIPOCOB MPEIO1aBaTes;

— oOyuaromuiicss OOHApYXWJI TIOJHOE HE3HAHHE W HEMOHWMAaHHWE H3y4aeMOro Yy4eOHOTro
Marcepuajia Wid HEC CMOI' OTBETUTb HU Ha OAWH M3 IIOCTABJICHHBLIX BOIIPOCOB II0 HU3y4YaCMOMY
MaTepuay.

Kpurtepuu o11eHKH BBITTOJIHEHHOTO TECTOBOTO 3a/1aHUs
Pe3ynpTaT arTrecTalMoOHHOTO IENaroruYecKoro m3MepeHus mo ydebnoro mpenmera [TVII.02
«Du3uKa» A KaKI0ro 00yJaroIerocs IpeacTaBiIsieT OO0 CyMMY 3aUTEHHBIX TECTOBBIX 3aJaHHA
10 BCEMY TECTY. 3aUTEHHOE TECTOBOE 3a/IaHME COOTBETCTBYET OJTHOMY Oasuty.
Kputepuem ocBoeHus y4eOHOro TmpeaMmeTa Ais OOydYaromIerocs SBISETCS KOJIHMYECTBO
MIPaBUJILHO BBHITIOJTHEHHBIX 3a1aHui Tecta He MeHee 70 %.
Jnst onieHKH pe3yabTaToOB TECTUPOBAHUS MPEIYCMOTPEHA CIIENYIOLas CUCTEMA OLEHUBAHUS
00pa3oBaTeNbHBIX TOCTHKEHUN 00YJarOIINXCSI:
- 32 K&Kl IPAaBUIBHBIA OTBET cTaBUTCS | Gai;
- 3a HEMPaBWJIBHBINA OTBET - () GaIoB.
TecToBbIe OLIEHKH MOXXHO COOTHECTH C OOLIENPUHATON MATHOAUIbHON cuctemoit. OreHu-
BaHME OCYIIECTBIISECTCS MO CISAYIONMIEH CXeMe:
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IIponent KauecTBeHHas olleHKa MHAMBUAYAJIBHBIX
pe3yJabTaTUBHOCTU 00pa30BaTeNbHBIX TOCTHKEHUHN

(IpaBUJIbHBIX OTBETOB) 6asu1 (oTMeTKa) BepOAJIbHBIN aHAJIOT
90-100 5 OTJINYHO

80-89 4 XOPOIIIO

70-79 3 YIOBJIETBOPUTEIHHO
menee 70 2 HEYJIOBJICTBOPUTEIHLHO

Kputepun olieHKH B X07€ IK3aMeHa
OreHka «5» CTaBUTCS B TOM CIIy4dae, eClid 00yJaromuncs:

— PackpeiBaer BepHOe TNOHMMaHME (U3NYECKOH CYIIHOCTHM pacCMaTpUBAEMBIX SIBICHUH U
3aKOHOMEPHOCTEH, 3HAHUE 3aKOHOB U TEOpUIl, yMeeT MOATBEPAUTh UX KOHKPETHBIMH IPUMEPAMHU,
NPYMEHHUTDH B HOBOI CUTYaIlMH U TPU BBIIOJHEHUH MPAKTHUECKUX 33 JaHHM.

— Jlaer TouHOe ompenereHHE U MCTOJKOBAHME OCHOBHBIX IOHSATHH, 3aKOHOB, TEOPHUH, a TaKxke
IPaBUIbHOE ONPEEICHUE BEIMYMH, UX €UHUI] U CIIOCOOOB U3MEPEHUS.

— TexHHYeCKH TpaMOTHO BBINIOJHSAET, YEPTEKH, CXEMbl U TpadUKH, COMYTCTBYIOIIME OTBETY,
NPaBUJIBHO 3aIHMCHIBAET (POPMYITBI, MOJIB3YSCh MIPUHATON CUCTEMOU YCIOBHBIX 0003HAYCHHH.

— Ilpu oTBeTe He NOBTOPSET JIOCIOBHO TEKCT y4eOHHKA, a yMEEeT 0TOOpaTh INIaBHOE, JE€MOHCTPHPYET
CaMOCTOSITEJIbHOCTh U apTyMEHTUPOBAHHOCTb CY)KJEHHH, YMEET YCTaHOBHUTD CBSI3b MEX]Yy U3y4aeMbIM U
paHee M3y4eHHBIM MaTepHAIIOM IO Kypcy (PHU3HKH, a TakKe C MaTepuanoM, YCBOCHHBIM IPH H3YYCHUHU
JPYTUX CMEXHBIX JUCLUIIIUH.

— YwMeer genaTh aHanu3, 0000MIeHUsT 1 COOCTBEHHBIE BHIBOJIBI TI0 OTMEYaEMOMY BOIIPOCY.

OreHKa «4» CTaBUTCS B CiIydae:

— OrtBer 00yyaroIerocsi yJ10BJIeTBOPSIET OCHOBHBIM TPEOOBAaHUSIM K OTBETY Ha OLEHKY 5, HO COIEPIKUT
HETOYHOCTH B M3JIOKEHHM (DAKTOB, OINpe/eleHull, MOHATUH, OOBSICHEHUH B3aMMOCBS3€H, BBIBOJAX U
peuieHuu 3a1a4. HeTouHocTH J1eTko UCpaBIsSIOTCS IPU OTBETE HA JOMOJHUTEIBHBIE BOIIPOCHI.

— OOyyaromuiicss He MCIOJb3yeT COOCTBEHHBIM IJIaH OTBETa, 3aTPYIHSAETCS B NPUBEJAECHUU HOBBIX
NpUMEPOB, TIPUMEHEHUN 3HAHWUI B HOBOM CHUTyalMH, Ci1a00 HCIIONB3YET CBS3H C paHee M3yYCHHBIM
MaTepHajoM, a TAaKXKe MaTepUaJioM, YCBOCHHBIM IIPU U3YYEHUH APYTUX AUCLUIUINH.

OrneHka «3» CTaBUTCS B TOM Clly4yae, €Clii 00yJaromuiics MpaBUiIbHO MOHUMAET (PU3NYECKYIO CYLITHOCTD
paccMaTpUBaeMbIX SBJICHUN U 3aKOHOMEPHOCTEH, HO TIPU OTBETE:

— Hmetorcst oTaensHBIe TPOOETB B YCBOSHHH CYIIECTBEHHBIX BOIPOCOB Kypca, HE TMPENSATCTBYIOIINE
JaJIbHENIIEMY YCBOEHHUIO ITPOTPAMMHOI0 MaTepuaia.

— HcnwiThiBaeT 3aTpyAHEHUS B MPUMEHEHUM 3HAHUM, HEOOXOAMMBIX Ul PELICHMs 3a/1a4 Pa3IHuHBIX
TUIIOB, NMPH OOBSICHEHWH KOHKPETHBIX SIBICHUH Ha OCHOBE TEOPHH M 3aKOHOB, WM B MOATBEPKIACHUU
KOHKPETHBIX TPHUMEPOB MPAKTUIECKOTO MMPHUMEHEHHS TEOPHIA.

- OTBeuaeT HEMOJHO Ha BOIPOCHI MPENoJaBaTessi, UM BOCHPOM3BOIUT COJEp)KaHHE TEKCTa
y4eOHHKa, HO HEIOCTaTOYHO MOHUMAET OT/EIbHbIE MTOJI0KEHHSI, UMEIOIME BaKHOE 3HAUEHHE.

OreHka «2» CTaBUTCS B TOM Ciydae, eciiv 00yJaromuics:

— He 3Haer m He NOHUMAaeT 3HAYUTENBHYIO WJIM OCHOBHYIO YacTh IMPOrPaMMHOIO MaTrepuana B
npezenax NoCTaBIEHHBIX BOIPOCOB.

— Hmeer cmabo chopMHUpOBaHHBIE W HEMOJHBIE 3HAHWS M HE YMEET MPHUMEHSATh MX K PEIICHUIO
KOHKPETHBIX BOIIPOCOB U 3a/1a4 110 00pasiy.

— Ilpu otBere (Ha OXMH BOMpOC) JOIycKaeT Ooyiee IBYX TpyOBIX OIIMOOK, KOTOpble HE MOXET
UCTIPaBUThH JJaKe TIPU TIOMOIIH MTPETIO1aBaTellsl.

4. BAHK KOMIIETEHTHOCTHO-OILLEHOYHBIX MATEPHUAJIOB U1 OHEHKHA
YCBOEHUS YYEBHOI'O IPEJIMETA
4.1 Tekymmii KOHTPOJIb
4.1.1 TECTOBBIE 3AJIAHUA
KommiekT ouenounsix 3aganuii Nel. BXxogHoM KOHTPOIb.
Bapuant 1.
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1. A6noko maccoit 0,3 xr magaer ¢ nepeBa. Beibepure BepHOE yTBEPKICHHUE.
1) s1610ko0 neiicTByeT Ha 3emutto cuioit 3 H, a 3emuist He eiicTByeT Ha sI0J10KO.
2) 3emuiis aelicTByeT Ha s10510K0 ¢ cuitoi 3 H, a 16110K0 He IeHCTBYET HA 3eMITIO.
3) SI6;moko u 3emiis He ISHCTBYIOT APYT Ha IpyTa.
4) sI6noko u 3emust OEHCTBYIOT Apyr Ha apyra ¢ cuioi 3H.
2. C moMoIbIo IPOCTOTO MEXaHU3Ma
1) MOXHO MOJYYHTh BHIUTPHIII B CHJIC, HO HEJb3s MOJIyYHTh BBIMTPHIII B paboTe
2) HEJIb3s TOJIYYUTh BBIMTPBIII B CHJIC, HO MOXHO TOJYYUTh BBIMTPHIII B paboTe
3) MO’KHO TIOJTYYHUTh BBIUTPHIII U B CHIIE, U B paboTe
4) Hemb3s MOJMYYHUTh BRIMTPHILIA HU B CUIIE, HU B paboTe
3. ABTOMOOWJIb Maccol 2 TOHHBI JIBHJKETCS paBHOMEpPHO 1o MocTy. CKOpOCTh aBTOMOOMIIS 5 M/C.
YeMy paBHA KMHETHUYECKAsi SHEPTUS aBTOMOOHJIS?
1) 10° JIx
2) 10* Ix
3)2,5-10* Ix
4)5-103 Ix
4. Tlpu cunme Toka B snekTpuueckod nenu 0,6 A compoTuBieHue nammnbl paBHO 5 Owm.
MOUTHOCTD 3IEKTPHUECKOTO TOKA, BBIIEISIONMIASACS Ha HUTH JIAMITBI, paBHA
1) 0,06 Bt
2) 1,8 Br
3) 3 Bt
4) 15 Bt
5. IlpomexxyTok BpeMeHH, 3a KOTOpBIM Telo, PaBHOMEpPHO MABIKYIEECS MO OKPYKHOCTH,
COBEpIIAET OJIMH TOJHBIH 000pOT, Ha3BIBACTCS
1) HEeHTPOCTPEMHUTEIILHBIM YCKOPEHHEM
2) 4YacTOTOil BpallCHUs
3) meproaOM BpalieHuUs
4) yrioBOil CKOPOCTHIO
6. PaccuuTaiiTe MMHY HHXpPOMOBOW MPOBOJOKH IJIOHIaAbI0 momnepeyHoro ceyenus 0,05 MM,
HEOOXOMMOM I M3TOTOBJICHUS CIIUpAIN HarpeBartelsis MOITHOCTBIO 275 BT, pabortaromiero ot
CETH IOCTOSIHHOTO HamnpsbkeHus 220 B.
1) 16 meTpoB
2) 8 meTpoB
3) 0,8 meTpoB
4) 32 metpa
7. O 11060BO€ CTEKJIO ABMXKYIIETOCs aBTOMOOWIS ynapuiach myxa. Cuiia, neilcTByromas Ha
aBTOMOOMJIb CO CTOPOHBI MYXH
1) Oomble, 4YeM cuiia, ISHCTBYIOIIAS CO CTOPOHBI aBTOMOOUJISI HA MYXY
2) MeHbIIIe, YeM CUJIa, JCHCTBYIOIIAs CO CTOPOHBI aBTOMOOHIISI HA MyXY
3) paBHa cuiie, JCUCTBYIOIIEH CO CTOPOHBI aBTOMOOHIISI HA MyXy
4) paBHa HYIIO
8. YcraHOBHTE COOTBETCTBHE MEXIy (HU3MUECKUMH BeIHMYMHAMH W (QOpPMYyJIaMU JUISI WX
BBIYHCIICHUS:
A. KonndecTBO TEIUTOTHI TPU CTOPaHUU TOTUIMBA 1.Q = cmAt
b. KonnuecTBo TemnoTel, HeoOXoauMoe A maBineHuss 2. Q = Am
B. KomuuectBo  Temnorel, HeoOxomumoe A 3. Q = gm
napooOpazoBaHUs
I'. KomnuecTBO TETUIOTHI, HEOOXOAMMOE Jijist HarpeBadust 4. Q = Lm
9. JluneliHas CKOPOCTh HEKOTOPOM TOUKHM Ha rpamiuiactuHke 0,3m/c, a HEHTPOCTPEMUTENBHOE
YCKOpEHHE 0,9m/c’. Haitgure pacCTOSHUE ITOM TOYKHU OT OCH BpAICHUS.
10. Baron maccoit 30T ABMXKETCS CO CKOPOCTBIO 2M/C MO TOPU30HTAIBHOMY Y4YacTKy JOPOTH
CTAJIKUBAETCA W CIEIUIIETCS C MOMOIIBI0 aBTOCIENKH C HEMOJBW)KHBIM BaroHoM maccou 20T.
YeMy paBHA CKOPOCTh COBMECTHOTO JIBUKEHHUSI BarOHOB.
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Kommuiekt oneHounslx 3agaHuid Ne2 mo Pasmeny 1. Mexanuka Tema 1.1. OcHoBBI
KMHEeMaTuKu (AyIuTOpHasi caMOCToATeIbHAas paboTa).
Bapuanr 1.
1. Kakas enrHMIIa BPEMEHHU SIBJISIETCS OCHOBHOM B MexXyHapOIHOU cucTteme?
1. A.lc. b.1lwmun. B.lwuac. T.1 cyrku.
2. Kakue 13 nepevyrcieHHbIX HIKE BETHUUH SBIISIOTCS BEKTOPHBIMU?
1. Ilyte. 2. Ilepememenue. 3. CkopocTh
2. A.Tompko 1. b. Tombko 2. B. Tompko 3. T'.2u 3.
3. ABTOMOOWIIb JBAXIBI MpoeXai BOKpYTr MOCKBBI 110 KOJIBIIEBOH JTopore, aiuHa KoTopoi 109 km.
Yemy paBHBI IPOHIEHHBII aBTOMOOMIIEM TTyTh L 1 MOyJb ero nepemernieHus S?
A.L=109 kM, S =0 km. b. L=218 kM, S=0 xkm. B. L =S=218 km. I'. L= S=0 &m.
4. Y10 Ha3bIBAIOT MEXAHUYECKUM JIBH)KEHUEM Telia?
A. BceB0o3MOKHBIE U3MEHEHHUS, TPOUCXOISAIINE B OKPYKAIOIIEM MUPE.
b. i3MeHeHue ero moioXeHus: B MPOCTPAHCTBE OTHOCUTEIBHO JPYTUX Tell C TEYCHHEM BPEMEHHU.
B. [IBwxeHue, mpu KOTOPOM TPACKTOPUU BCEX TOUEK TeJia aOCOIIOTHO OJMHAKOBHI.
I'. JIBmkeHue, mpu KOTOPOM 3a JIH00bIe paBHbBIE MPOMEXKYTKH BPEMEHH TEJIO MIPOXOIUT OJJMHAKOBBIC
MyTH.
5. MarepuanbHOM TOYKON Ha3bIBACTCS. ..
A. XKecTko cBsI3aHHOE TEJIO OTCUETa, CUCTEMA KOOPJIMHAT U YaCHhl.
b. Teno, pazmepamu KOTOPOTO B JJAHHBIX YCIOBUSAX MOXHO MPEHEOPEUb.
B. Teno, koTopo€ yCIOBHO MPUHUMAETCS 32 HETMOJIBMIKHOE U OTHOCUTEIIEHO KOTOPOTO OMPEIEIseTCs
MOJIO’KEHUE U IBI)KEHUE IPYTUX Tel.
6. Beprosier paBHOMEpHO MOJHUMAETCS BEPTUKAIBHO BBEpX. KakoBa TpaekTopus JBUKEHUS TOUKU
Ha KOHIIE JIOTIAaCTH BUHTA B CUCTEME OTCYETa, CBA3aHHOM C KOPIyCcOM BepTosiera?
3. A.Touka. b. [Ipsamas. B. Oxpyxnocts. I'. BuntoBas nunus.
7. I1noBel IIIBIBET MO TEUYEHUIO peKu. Yemy paBHa CKOPOCTH IJIOBIIA OTHOCUTENBHO Oepera pekH,
€CJIM CKOPOCTh TIJIOBIIA OTHOCUTENBHO BOJIBI 1,5 M/c, a ckopocTh Teuenust pexu 0,5 m/c?
A.0,5wm/c. B.1wm/c. B.1,5wm/c. T'.2 wm/c.
8. CKOpOCTH Tena IBIKYIIETOCS MIPSIMOJIMHEIHO U PaBHOYCKOPEHHO, U3MEHIIIACH MPHU TIEPEMEIICHIUT
13 TOUYKU | B TOUKy 2 Tak, KaK oka3aHo Ha pucyHke. Kakoe HanmpaBieHHE UMEET BEKTOP YCKOPEHUs
Ha 3TOM ydactke?

U1 62

1 2
YN — > b. <---- B.A=0

I".HanpaBieHue MOXeT ObITh JHOOBIM.
9. Ilo rpaduky 3aBUCUMOCTH MOJTyJIsi CKOPOCTH OT BPEMEHH,
IPEeJCTaBICHHOMY Ha PUCYHKE,3all0JIHUTE TaOIuUILy.

Havansnas | Yckopenue YpaBHeHue ITepemenienue
2

CKOPOCTh a, M/c CKOPOCTH 3a 3c.

Vo, M/cC V=Vgtaxt S, m

10. Jlanbl ypaBHeHUE ABMKEHUS OBYX Tell: X1 =4 + 2t u x2 = 8 - 2t. [locTpoiiTe rpaduku ABUKEHUS
9THX TeJl, rpaduKU MPOEKIIMK BEKTOpa CKOPOCTH U ONPEIETUTE MECTO M BPEMsI UX BCTPEUH
rpaduyecku.
11. JTano ypaBHEHHE ABMKEHHS TeJa: x=2+2t-t2. 3aronuuTe TabJIMILy U IOCTPOiiTe rpauK CKOPOCTH
JIBHJKEHUS TEJa.

2
Hauanenas Hauanenas Yckopenue ay, M/c YpaBHEHHE CKOPOCTH
KOOpJAMHATA Xo M cKopocTh Vo, M/C V=Vg+axt
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12. CamoneT asist B3j1eTa IOJDKEeH MPUoOpecTr CKopocTh 252 km/4. CKOJIBKO BPEMEHH JIUTCS Pa3TOH,
€CJIM 3Ta CKOPOCTh JOCTUTHYTA B KOHIIE B3JIETHOM MOI0CHl JyIMHON 980 M?
Bapuant 2.
1. Kakas enununa JyIMHbBI SABJISETCSI OCHOBHOM B MexayHapoaHOU cucteme?
A. 1 mm. b. 1 cm. B. 1 m. I'.1xm.
2. Kakue 13 nepeunciaeHHbIX HUKE BEIMUUH SIBJISIOTCS CKAJSIPHBIMU?
1. Ilyte. 2. Ilepememienne 3. CKOpOCTh
A.Tonbko 1. b. Tonbko 2. B. Tonmbko 3. I'.2mu 3.
3. Cnoptemen mpobesxan nuctaniuio 400 M. o JOPOKKE CTaJAMOHA M BO3BPATUIICS K MECTY CTapTa.
Omnpenenure myTh L, MpoiIeHHBIN CIOPTCMEHOM, U MOJTYJIb €T0 TIEPEMEIICHHS S.
A.L=S=0m. b.L=S=400m. B.L=400m, S=Om. I'. L=0m, S=400m.
4 Kakoe BUKE€HUE HA3bIBAIOT PABHOMEPHBIM?
A. BceB03MOXKHbBIE U3MEHEHUS, TPOUCXOASIINE B OKPYKAKOLIEM MUPE.
b. 3MeHeHune ero nojaoKeHus B IPOCTPAHCTBE OTHOCUTEIBHO APYTHX TEN C TEUEHUEM BPEMEHHU.
B. JIBmkeHue, npyu KOTOPOM TPACKTOPUH BCEX TOUYEK Tesia aOCOIIOTHO OJIMHAKOBBI.
I'. IBuxenue, mpu KOTOPOM TEJIO 33 PaBHbIE IPOMEKYTKHA BPEMEHH IPOXOJUT OJIMHAKOBOE
paccTosiHUE.
5. Tenom orcyéra Ha3bIBACTCH. . .
A. XKecTKo cBsI3aHHOE TEJIO OTCUETa, CUCTEMA KOOPJAUHAT U YaChl.
b. Teno, pazmepamu KOTOPOIo B JAHHBIX YCIIOBUSAX MOXHO IIPEHEOPEUb.
B. Teno, koTOpo€e yCIOBHO IPUHUMAETCA 3a HEMOJBUKHOE U OTHOCUTEIBHO KOTOPOT'O ONPEAEIISIETCS
MI0JIO’KEHUE U IBUYKEHUE IPYTUX Tel.
6. BepTozier paBHOMEpHO MMOAHUMAETCS BEPTUKAIbHO BBepX. KakoBa TpaeKTOpHs ABUKEHUSI TOUKU
Ha KOHIIE JIONIaCTH BUHTA BEPTOJIETa B CUCTEME OTCUETA, CBA3AaHHOMN C IIOBEPXHOCTHIO 3eMIN? A.
Touxka. b. IIpsamas.  B. OkpyxHoctb. I'. BuHTOBas nuHus.
7. IlmoBen TUIBIBET IPOTHB T€UEHUS peku. UeMy paBHa CKOPOCTH IIJIOBLIA OTHOCUTENBHO Oepera peKw,
€CJIA €ro CKOPOCTh OTHOCUTEIBHO BOABI 1,5 M/c, a ckopocTh Teuenus peku 0,5 m/c?
4, A. 0,5 m/c. b. 2 m/c. B. 1,5 m/c. I'. 2 m/c.
8.CKOpoOCTh Tena, ABMXKYILErocs MPSIMOJIMHENHO U PaBHOYCKOPEHO, U3MEHUJIACH NIPU MIEPEMELICHUH
U3 TOUKH | B TOUKY 2 Tak, Kak IoKa3aHO Ha pucyHke. Kakoe HampaBieHHe UMEET BEKTOpP YCKOPEHUs
Ha 5TOM y4acTke?
U1 62

1 2 A-—--> b.<----  B.A=0 T.
Hanpasnenne MoeT ObITh JTHO0BIM. N :
9.11o rpaguky 3aBUCUMOCTH MOZYJII CKOPOCTH OT BPEMEHH, b '
IPEJCTaBICHHOMY Ha PUCYHKE,3all0JIHUTE TaOJIuUILy.

Hauvanenass | Yckopenue a, | YpaBHeHHE [Tepemenienue
CKOPOCTb Vo, m/c? CKOpOCTH 3a2¢ S, M
M/C

10. [TanHbl ypaBHEHUS, IBIOKEHUS ABYX Tell: X1 =t u x2 = 6-5t. [TocTpoiite rpaduKu TBUKCHUS ITHX
Te, TpadUKU MPOEKIIMH BEKTOPA CKOPOCTH U OTPEACTUTE MECTO M BpEMS UX BCTPEUH IpadUuecKu.
11. JaHO ypaBHEHHE ABUKECHUS TENa: X=2+4t%, 3anonHure TaOIMITy U TOCTPOTE TpahuK CKOPOCTH
JIBUOKEHUS TEJIA.

Hauanenas Hauanenas ckopocts | YckopeHues, M/c? YpaBHEHHE CKOPOCTH
KOOpJHHATa Xo, M vy Mle =1 +a -t

12. Teno aABMXKETCS PABHOMEPHO 110 OKPYKHOCTH B HAIIPABJICHUH MPOTUB 4acoBOU cTpenku. Kak
HaIpPaBJIEH BEKTOP YCKOPEHUS IPU TaKOM JIBUKEHUU?
2

1
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Kommnekr onenounsix 3amanuii Ne3 mo Pazgeny 1. Mexanuka Tema 1.2. OCHOBBI IMHAMUKH
(AynuTopHas caMOCTOATENbHas paboTa).
Bapuant Nel
1. Cuna 50 H coobmaer Temy yckopenue 0,1 m/c2. Kakast cuiia coo0IaeT 3ToMy Telly YCKOpEHHE
0,01 m/c*?
2. Ha puc. n300pakeHsl Tea. YKaKUTE CUIIbl, KOTOPBIE TOSBIISIIOTCS MIPHU UX B3aUMOICHCTBUN?

nyHa o

aa ol

a) 6) g) CTa/IbHOWM LWapHK

3.Ha puc. npuBesien rpaduk 3aBUCUMOCTHA CKOPOCTH JIBHXKCHHS TeJla MacCOM 2 KT OT BPEMEHHU.
B kakue npomexyTKu BpeMeHH Ha Tello aercTBoBania cuna? YUemy paBHa cuna? KakoBo eé
HampasJieHue?

A
104 -

l

|

I'"'I"
o 1 2 3 4 ¢.¢

4. ABTOMOOMIIb Maccolt 2T, Tporasck ¢ MecTa, npomen nmyts 100Mm 3a 10c. Haiitu cumy Tsru?

5. JIBUKeHUE JIETKOBOTO aBTOMOOUIIS Maccoi 3T, 3a71aHO ypaBHEHUEM X=2+4t+21°,
Uemy paBHO 3HaYEHHE PaBHOJIEHCTBYIOIIEH CUIIBI IPUIIOKEHHONW K aBTOMOOMITIO Maccoil 217

Kommekt onenounsix 3aganuii Ne4 no Pazneny 1. Mexanuka Tewma 1.3 3akoHbl cOXpaHEHUS U
MeXaHUKH (AyIUTOpHas caMOCTOsITeNIbHAs padoTa).

BapuantNel

1. CkopocTts ABMKEHHUs aBTOOYyCa 3a/1aHa ypaBHeHueM v=20-2t, m/c. UeMy paBeH UMITyJIbC aBTOOyCa
yepes 5 ¢ aBmwkeHus? Macca aBToOyca 2,7 T.

1) 27 xr'm/c 2) 108 k' m/c 3) 27 000 xr m/c 4) 108 000 xr" m/c.

2.CruaBUIvK epeBuraeT oarpom Iiot, mpuiaras k 6arpy cuny 150H. Yron Mexay HanpaBieHuEM
CHUJIBI ¥ HallpaBJieHHuEM TiepemenieHus miota paseH 30°. Kakyro paboTy coBepiiaeT CIijiaBIIvK,
nepemenias mioT Ha 5 mM?

1) 375,0 dx 2) 525,0 JIx 3)637,5 Ix  4)750,0 Ix

3. B cTexisiHHON TpyOKe HAXOAUTCS NTHYbE MEPHIIIKO, TPOOKa M Kycouek cBUHIIA. Eciiu ¢ moMoIbio
Hacoca OTKauaTh BO3yX U3 TPYOKH, a TpyOKY MEepEeBEPHYTh, TO TeJIa HAYHYT IepeMeniaTbCs BHU3.
Kaxkoe u3 Ten ObIcTpee TOCTUTHET JHA TPYOKH?

1) IITrube nepeimko. 2) [Ipobxka. 3) Kycouek cBuHIa.

4) Bce Tenma 1OCTUTHYT AHA TPYOKH OJTHOBPEMEHHO.
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4. ]1Ba HeOONbIINX TeJIa OAMHAKOBOW MAcChl IPUTATUBAIOTCS APYT K APYTY TPaBUTAIIIOHHBIMU
cuJaMu, paBHbIMHU 110 Moay:to F. Ilpu yBennueHun paccTossHUs MEX1y HUMU B 2 pa3a cuiia
B3aMMOJCHCTBUS. ..
1) VBenuuutes B 2 paza. 2) YBenauuutcs B 4 paza
3) YMenbmutes B 2 pasza. 4) YMeHbIIUTCS B 4 pasza

5.CriopTHBHBIHN TUCK OpOIIEeH BepTUKaIbHO BBepX. Kakoil U3 rpaukoB COOTBETCTBYET 3aBUCUMOCTH
IIOJIHOM MEXaHUYECKON 3HEPTUU OT BPEMEHU JIBH)KEHUS AUCKa?

HE 2) EA

0 7 o T
3 E 1) EA

0 'y 0 ]

Kommiekt oneHounsix 3azanuil NeS5 mno Pasgeny 2. OcHOBBI MOJEKYJIApHOM (U3UKU U
tepmoauHamuku  Tema 2.1. OCHOBBI MOIEKYJISIPHO-KMHETUYECKOW Teopuu. HMieanbHblil ra3
(AyautopHas caMoCTOsITENNbHAs paboTa).

BapuantNel

1. JaBneHue ra3a Ha CTEHKY cocyzia OOyCIIOBJICHO. ..

A. IpUTSHKEHUEM MOJIEKYJ APYT K APYTY

b. cTonkHOBEHUSAMU MOJIEKYJI CO CTEHKaMHU cocyaa

B. cTonkHOBeHHEM MOJIEKYI ra3a MeXIy co0oit

I'. mpoHMKHOBEHNEM MOJIEKYJI CKBO3b CTEHKH COCY/a

2. Kak nu3MeHWI0Ch JaBlieHHe UAeaIbHOIo rasa, €Ciy B JaHHOM 00beMe CKOPOCTh Kax10M MOJIEKYJIbI
rasa yBeJIMYHJIach B 2 pa3a, a KOHIEHTpAIUsI MOJIEKYJI ocTajlach 0e3 u3MeHeHus?
A. yBenmm4uIiIoCh B 2 pasa

b. ysenuuuiiocs B 4 pasza

B. ymensmmnnocs B 2 pasa

I'. ymenbmniocs B 4 pasa

3. Ilpu noBBILIEHUH TEMIIEPATYPbI UIE€ATBHOTO ra3a B 3allassHHOM COCY/JIE €T0 JIaBJICHUE
YBEJTUYUBAETCS. ITO OOBSACHSETCS TEM, YTO C POCTOM TEMITEPATYpHI...

A. yBEIM4MBAIOTCS pa3Mepbl MOJIEKYJI rasa

b. yBenuuuBaercs sHeprus ABMKEHUSI MOJIEKYJ rasa

B. yBenmnuuBaeTcs noTeHIManbHas YHEPTUA MOJIEKYJI ra3a

I'. yBennnumBaeTcss XaOTUUHOCTD JIBUKEHHS MOJIEKYJ Ta3a

4. Kak n3MeHUTCS KOHIIEHTpalKs MOJIEKYJ ra3a pu yMeHbIIIeHUH o0beMa cocy/a B 2 pa3a?
A. yBenuuutes B 2 pasa

b. ymensbmuTes B 2 pasza

B. He uzmenurcs

I'. ymenbiuTcs B 4 paza

5. Ilpu ymeHblIeHUN TeMIepaTyphl CPEHSAS KUHETUYECKas! JHEPT sl MOJIEKYII. . .
A. yBenM4HTCS

b. ymenbsmutces

B. He uzmenurces

I'. mHOrJa yBENMUUTCS, MHOT1a YMEHBIIUTCS

6. Kaxoe yTBepkaeHue HENpaBUIbLHO?

[Ipy HEM3MEHHBIX yCIOBUSAX. ..

A. naBieHue ra3a IOCTOSHHO
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b. ckopocTH BCeX MOJIEKYJ OJUHAKOBBI
B. BHyTpeHHssI 3HEprus ra3a NoCTOsIHHA
I'. TemmnepaTypa ra3za nocTosiHHa
7. B cocyne Bogopoa. Kak usmeHurcs gaBiieHue rasa, €ciiv BOAOPO/ 3aMEHUTh KUCIOPOJOM Tak,
YTO KOJIMYECTBO MOJIEKYJl M TEMIIEpATypa OCTaHYyTCS HEU3MEHHBIMU?
A. yBenuuures B 4 pasa
b. ymensmutes B 16 pas
B. He uzmenurcs
I'. yenmuuutcs B 16 pa3
Kurou k tecry:

Kommuiekt onenounbix 3amanuii Ne6 mo Pasmeny 2. OCHOBBI MONEKYISpPHOM (GU3MKH |
tepmoguHaMukn  Tema 2.1. OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOW Teopuu. MieanbHblid Tra3
(AyautopHas caMOCTOsITENbHAs paboTa).

YkaxuTte ob111ee ypaBHEHHE 1 p,V; =p,V, 1

COCTOSIHUS Ta3a

V=VT 2
Vi _ PV
Tl - TZ 3
VT
P=T 4

Kaxkoe u3 ciaenyromux ycnoBuit 2 V = const 8
COOTBETCTBYET U30XOPHUECKOMY T = const 5
nporeccy? p = const 6

pV = const !
B razosoM Oaytone EMkocThiO 20 3 100,7 i 9
1. Haxoaurces ra3 npu temmneparype
10°C nox maBnenueM 10 at. Kakoi 199 1. 11
00BEM 3alMET ras, eciik ero
BBINTYCTUTH U3 Oamtona? [Ipu sTom 385 1. 10
CUHTATh, YTO TEMIIEpATypa ra3a
moHu3uTcd 10 8°C 1 JaBicHHUE 415 n. 12
CTaHET paBHBIM | ar.
JlaBnenue 5 at. Boipasure B [1a 4 4,9 .10°Tla 14

9,8.10*ITa 13

10° ITa 15

5,1.10° ITa 16
VYxkaxute rpaQuk H30TepMbl 5 )

}7 . 17
20
§ 19

18
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P,

no Pazmeny 2. OcCHOBBI MOJEKYJISPHOW (HU3UKK U
tepmoauHamMuku Tema 2.3. ArperatHbie COCTOSIHHS BelecTBa U ¢a3oBbie nepexoanl (AyauTopHas

VYxkaxure Gopmyiy s
OIPEIeNICHUS] OTHOCUTEIILHOM
BJI)KHOCTH BO3/yXa.

T=273 +t
p_tT
T3
P, -V =P, -V,
P
¢ =—=-100% @=---100%
I:)H po
V:VO+T
T

0

YeM 00BACHUTD, UTO NPU
OTKpBIBaHUU 3UMOI (popTOUKHU B
KOMHATy BpPBIBAOTCS KITyObl
BOJISIHOTO Tapa.

Ha Y e X0J0JHCC, HEM B KOMHATC.

IIpoucxoauT KOHAECHC AL BOASHBIX 11apOB,
HaxolsIIuecs B KOMHATE, IPU UX OXJIAXKICHUH
HAapY’>KHBIM BO3JTYXOM.

Habmroaercs nusmeHeHne o0b€Ma Bo3qyxa npu
W3MEHEHUU €r0 TEMIIepaTyphl.

HpOI/ICXOI[I/IT KOHACHCAIW BOASAHBIX I1apOB,
IMPOHUKAIOIINX B KOMHATY BMECTC C XOJIOAHBIM
BO3JyXOM.

MoryT i1 06a TepMoMeTpa
IICUXPOMETPA — CYXOU U BIIAXKHBIN
MTOKa3bIBaTh OJIHY U TY K€
TEMIIEPATYPY.

Her, T.K. B1aXxHBI TEPMOMETp BCETAA
NOKa3bIBaeT 0oJiee HU3KYIO TEMIIEPATYpYy.

Ja, eciu OTHOCUTENIbHAS BIAKHOCTD BO3/1yXa
100%.

[a, B 3uMHee Bpems.

AOComoTHas BIaXKHOCTh BO3AyXa
cocrapisier 15,5 Mm.pT. cr., a

BraxHocTh 70%. Omnpenenute
Kakon nap Obul OBl
HACBIAIOIIMM ~ TIpU  JAaHHOMU
TEeMIIEpAType.

27 MM.pT. CT.

10,85 MMm.pT. cT.

25 MM.pT. CT.

21,1 MM.pT. CT.

NI OT = T[T

15 MM.pT. CT.

Onpenenure abCONIOTHYIO U
OTHOCHUTEIIbHYIO BJIaKHOCTh
BO3/yXa, eciu temneparypa 20°C,
a Touka pocsl 12°C (naBieHue
HACBILIAIONIET0 BOJASHOTO Mapa
npu temmneparype 20°C — 17,5
MM.pT. CT., @ IpU TEMIEepaType
12°C - 10,5 mm. pT. CT.

23,8 MM.pT. cT. 75%

17,5 mm.pr. cT. 75%

A4

17,5 mm.pr. cT. 60%

60%

L4

10,5 Mm.pT. cT. 75%
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Kommnekr onenounbix 3amanuii Ne§. mo Pazgeny 3. Onextpoaunamuika Tema 3.2. 3akoHbI
MOCTOSIHHOTO TOKa (AyAMTOpHAsi cCaMOCTOATENNbHAs paboTa).
Bapuantl
1. Kakoe u3 ABJI€eHUI MOXHO Ha3BaTh AIEKTPUUECKUM TOKOM?
1) JIBr>keHrE MOJIOTOYKA B 3JIEKTPHUUECKOM 3BOHKE IIEpe]] yIapoM O 3BOHKOBYIO Hallly.
2) IToBOpoOT CTpenKK KOMIIaca Ha CEBEp MPU OPUEHTHUPOBAHUM Ha MECTHOCTH.
3) IoneT MoeKybl BOAOPO/Ia MEXKY IBYMS 3apsDKEHHBIMU IIAPUKAMHU.
4) Pa3ps MOJTHUY BO BpeMs TPO3BI.
2. Ha pucyHke noka3aHa 3aBUCUMOCTb CHJIbI TOKA B TPOBOJHUKE
oT BpemeHu. Kakoi 3apsi1 mpoiies no npoBoay 3a 8§ c?
1) 16 Kn t
2) 14 Kn
3) 12 Kn =
4) 6 Kn

1
3. Cuna TOKa, COIJIaCHO OIIPEACICHUIO, paBHA. .. L
Ly .

T T i

1) (AQ/RAt)1/2 (AQ-K0JIMYECTBO TEIUIOTHI, BBIJICTIABIIEECS B IPOBOJHUKE COMPAT H]énelime%vl 1§ 3a
Bpems At) :

2) Aq/At (Aq —3apsn npoIIeIIHi yepe3 MonepeyHoe CeYeHrne MPOBOAHNUKA, At —[TPOMEKYTOK
BPEMEHH, B TCYCHHE KOTOPOTO 3TO IMPOH3OIILIO)

3) F/BL (F - cuina, neiicTByIoIIas Ha MPOBOIHKUK [UTMHON L B MArHUTHOM M0JIe HHIyKIKeiH B)

4) U/R (U - HanpshkeHUe Ha KOHIIAX MPOBOHUKA, R - €ro conpoTuBiicHHE).

t.c

4. Bpewms 3apsina mosiHu# paBHO 3 Mc. Cuita TOKa B KaHajle MOJHUU OKOJIO 3 - 10*A. Kaxkoit 3aps
IPOXOJUT M0 KaHaJy MOJHUU?

1) 90 Kn

2) 107 K

3)9-10* Kx

4) 10" Kx

5. MenHas nmpoBosIOKa UMeeT 3eKTpruueckoe conporupieHue 1,2 OM. Uemy paBHO 3JIEKTPUUYECKOE
COIIPOTHUBIIEHUE IPYTroi MEAHOI MPOBOJIOKH, Y KOTOpPOH B 4 pa3a Gosblie JUIiHa U B 6 pa3 Oosbliie
IUIONIA (b TOTIEPEYHOI0 CEeUeHUs?

1) 7,2 Om

2) 1,8 Om

3) 0,8 Om

4) 0,2 Om

BapuanT Ne2

1.[lng n3mepeHus: HanpsHKEHUs Ha JamIe (puc.) BOJIBTMETP
clleflyeT MOAKIIIOYUTh K TOUKaM

1)AuB

2)BuC

3) CuD

4)KulL

2. CpaBHUTE CONMPOTUBIIEHUE PE3UCTOPOB 1, 2, 3, 111 KOTOPBIX
MOJIYyYEHBI CIIEeYIOIe BOIbTaMIIepHbIE XapaKTePUCTUKHU (pHC.)
1) R1>R2 >R3

2) R3>R2 >R1

3)R1=R2=R3

4) R1>R2 <R3

3. Ecnu HanpshDKeHHe MKy KOHIIaMH ITPOBOIHUKA M €T0 JUTHHY YBEIWYHUTh B 3 pa3a, TO CHJIa TOKa,
UAYIIETO Yepe3 NPOBOIHUK:

1) ymenbuTes B 3 pasza

2) HE UBMEHUTHCA
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3) yBenuuuThCs B 3 paza
4) ymeHbmIUTHCA B 9 pas

4. ITpu nanpspkenuu 2 B cuiia Toka, HAYHIETO Yepe3 METAIMYECKUI TPOBOAHUK IJIMHOW 2 M, paBHA
1 A. Kakoii Oyzer cuia Toka yepe3 Takoi e MPOBOJHUK JITUHON 1 M npu HanpshKeHuu Ha HeM 4 B?

1A
2)0,5 A
3)2A
4)4 A

5B Ta6J'II/II_[e IMPUBCACHBI JaHHBIC, KOTOPBIC YUCHUK ITOJTYYUJI, UCCIICAYS 3aBUCUMOCTD CUJIbI TOKA OT

U, B 0,4 0,6 1,0 1,4 2,0

I, A 0,2 0,3 0,5 0,7 1,0

Hcxons n3 3THX JaHHBIX COMPOTHUBIICHUE TIPOBOTHUKA

1) MeHsieTCs B 3aBUCUMOCTH OT HAIPSDKEHUS HA €r0 KOHIIAX
2) pasHo 0,5 Om

3) paBHo 2 OMm

4) ornpeAeuTh HEBO3MOXKHO

KoMriekT orneHouyHbIx 3amaHuii  Ne9. no Paznmeny 3. DnexrpoamHamuka Tema
DNEeKTpOMarHuTHas MHAYKIUS (AyIuTopHas caMOCTOsSTeNbHas paboTa).
Bapuant Ne 1
1. [Tpu BIBUTaHUM B KaTYIIKY MOCTOSHHOTO MarHuTa B HEW BO3HHUKAET 3JeKTpuyeckuit Tok. Kak
Ha3bIBAETCS ITO SIBJICHUE?
DneKTpuueckas WHIYKIHS
MarauTHas UHIYKIHAS
DNeKTpOMarHuTHAs WHAYKIINS
CaMounayKIUs
NHnyKTHBHOCTH
2. ITnockwii BUTOK TPOBO/IA TUIOMIAIBIO S pacoioKeH B OJTHOPOJTHOM MarHUTHOM ITOJIE C
MHAyKIKeH B, yroa Mexmay BeKkTopoM B 1 HOpMalbio K IIIOCKOCTU BUTKA paBeH a. YeMy paBeH
MarHUTHBIN MOTOK Yepe3 BUTOK?
A. BS. B. BS cos a. C.BSsina. D. BS/cos a E. BS/sina
3. Yto onpenensiercs CKOPOCThIO U3MEHEHUS TOKa B 3aMKHYTOM IIPOBOJHUKE?
A. IHIyKTUBHOCTH KOHTYpa.
B. MaruutHast HHAYKIIHSI.
C. OAC-unayKuuu.
D. BJ1C- caMOUHTYKITUH.
E. DnexTpuueckoe conpoTUBICHHE KOHTYpA.
4.Yto onpenensercs: CKOpOCThIO U3MEHEHHSI MATHUTHOI'O TTOJIS?
A. IHIyKTUBHOCTH KOHTYpa.
B. MaruutHast “”HIyKIus.
C. 5AC-unayKuuu.
D. BJ1C camouHIyKIIHH.
E. DnexTpuueckoe conpoTUBICHHE KOHTYpA.
5. Cwa Toka paBHas 1A, co3gaeT B KOHType MarHuTHBIN moTok B 1B0. KakoBa MHAYKTUBHOCTH
KOHTYypa?
A.1Taycc. B.1Tenpu. C.1Bebep. D.1Tecma. E. 1 ®apan
Bapuant Ne 2

Har
psiK
€HU
g Ha
ero

KOH
ax

3.5.
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1. ITpy BBIHUMAHUU W3 KaTYIIKH MOCTOSIHHOTO MarHUTa B HEW BO3HHMKAET JIEKTpUYeCKHil Tok. Kak
Ha3bIBAETCS 3TO sIBJICHUE?
A. DnektpoctaTuyeckasi HHIyKIHS.
B. MaruutHast UHAYKIHS.
C. DnexTpoMarHuTHAast MHIYKIIHSL.
D. UHayKTUBHOCTG.
2. I110ckuii BUTOK MPOBO/IA TUIOUIA/IBIO S pacloioKeH B OJJHOPOJIHOM MarHUTHOM I10JIE C
UHIyKIHEH B, yron Mexy Bekropom B 1 II0CKOCTBIO BUTKA paBeH a. YeMy paBeH MarHUTHBIN
MIOTOK 4€pe3 BUTOK?
A.-BS. B.-BScosa. C.-BSsina. D.-BS/cos a E.-BS/sina
3.Uem onpenensiercs J./[.C. MarHuTHOM MHIYKIIMU B KOHTYpe?
A. CKOpOCTBIO U3MEHEHUS TOKA B KOHTYpE.
B. UHIyKTUBHOCTH KOHTYypa
C. DeKTprUECKUM COMPOTUBICHUEM KOHTYpa
D. CxopocThIo M3MEHEHUSI MarHUTHOTO MOTOKA Yepe3 KOHTYP
4. Yem onpenensiercss 3/]C MHCTpyKIUH B 3aMKHYTOM KOHTYype?
A. MarouTHON UHAYKIIUU B KOHTYpE
B. MaruuTHbIM [MOTOKOM 4€pe3 KOHTYD
C. IHAyKTUBHOCTH KOHTYpa
D. DnexkrpuyeckuM COPOTUBIEHUEM KOHTYpa
E. CkopocThi0 M3BMEHEHHUSI MAarHUTHOTO TIOTOKA Yepe3 KOHTYP
5. Kakoli MarHUTHBIN [TOTOK CO3Ja€T CUIIY TOKA, paBHYIO 1A, B KOHTYpe UHAYKTUBHOCTBIO B 11'H?
A.1Taycc. B.1Tenpu. C.1Be6ep. D.1Tecna. E.1 ®apan.

Kommiekt ouenounsix 3amanuii Ne 10 mo Pasgeny 6. KBantoBas ¢usuka Tema 6.2 dusuka

aTOMHOTO siipa (AyauTOpHAs CaMOCTOSITEIbHAS PadoTa).

Bapuant Nel.

1. Monens aroma ToMcoHa COCTOUT H3...

DNEeKTPUYECKH HEUTPAIBHOTO 11apa

[TonoxurensHO 3apsAKEHHOTO Iapa C BKPaIIEHUSIMU 3JIEKTPOHOB

[TonoxuTeNnbHO 3apsHKEHHOE TEJIO0 MAJIbIX Pa3MEpPOB, BOKPYT KOTOPOTO JBUXKYTCS DJIEKTPOHBI
OTtpunarenbHO 3apsHKEHHOE TEJI0 MajbIX pa3MepPOB, BOKPYT KOTOPOIO ABUXKYTCS allb(a-yacTHIIbL.
[TnanerapnHast Mmoaens aToMa 000CHOBaHA OMBITAMHU TIO. ..

PacTBOpeHuIO U MIIaBIIEHUIO TBEPABIX TEI

WNonunszanuu rasza

XVUMHUYECKOMY TOJTyYEHUIO HOBBIX BEILIECTB

Paccesnuto o-uactuiy

B onsite Pezepdopaa o-yacTuiibl paccemBaroTCA. . .

DIIEKTPOCTATUUECKUM IOJIEM sI/Ipa aToma

DIIEeKTPOHHOM 000JI0YKOH aTOMOB MUIIICHU

['paBUTanIMOHHBIM MOJIEM SPA ATOMOB

IToBepXHOCTHIO MUILIEHU

CormacHo nocryJjiataM Bopa JacCTOTa SJICKTPOMArHUTHOTO U3JIYUCHU A, BOBHUKAIOMICTO IIPH IICPEXOAC

aToma u3 BO30YKJI€HHOTO COCTOSTHUSA ¢ dHeprueit Eq
B OCHOBHOE COCTOsIHUE C dHepruei Eo, Berancnsiercs mo popmyie:

E,+E E,-E -k R
1- o 2) 1- o 3) = 4) c

h h E,—E, E,+E,

JmHa BostHBI (DOTOHA, M3JIy9aeMOT0 aTOMOM IIPH TIEPEX0/i€ U3 BO30YKIEHHOTO COCTOSIHUS C
sHepruen E1 B 0CcHOBHOE cocTostHuEe ¢ sHepruen Eg, paBHa:
E;—E, E,—E, ch ch
1) —— 2) —— 3) —— 4)

h E,—E, E,—E,

=
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7. Bbynewm cuuTaTh, 4TO MOTEHIIMATILHAS SHEPTHSI B3aUMOJICHCTBUS IPOTOHA C  AJIEKTPOHOM paBHA
HYJIIO, €CJIM PACCTOSIHUE MEKIYy HUMHU HEOIPAaHUYEHHO BenuKo. Torna sHeprust B3auMoeiCTBUS
A]1pa 1 3JIEKTPOHA B aTOME BOJAOPO/Ia:

1) Bomnbuie Hyns 2) paBHa HYMIO  3) MeHbILE HylsA 4) OOJIbINE MM MEHBIIIE HYJIS B
3aBUCUMOCTH OT PacCTOSHUSA =

8. Ha pucynke npuseznensl GpoTorpaduu crieKTpa NOTJIOMECHHS I - {  H
HEM3BECTHOI'O ra3a U CIEKTPOB MOTJIOIEHUS U3BECTHBIX :
BemecTs. [10 aHanu3y CIEKTpOB MOKHO yTBEPKIAATh, YTO L1 H nad
HEU3BECTHBIN ra3 COAEPIKUT B 3aMETHOM KOJIMYECTBE. ..

1) Bomopox (H), renuii (He) u narpuii (Na) He.

2) Tonawko natpuii (Na) u Bogoposa (H)

. o Na
3) Toubko Hatpuii (Na) u reawuii (He)

4) Tonwsko Bogoposa (H) u rexwmii (He)

9. Uznydenue nasepa — 37To0...

1) TemnoBoe U3nydcHHE

2) BbIHYXICHHOE U3JTyUCHHE

3) CrnonTaHHOE (CaMOIPOU3BOJILHOE) U3TyUCHHE
4) JlroMuHeCHIEeHIHS

Kommiexkt omnenounsix 3amanuii Ne 10 mo Paspeny 6. KantoBas ¢usuka Tema 6.2 Dusuka
aTOMHOrO siipa (AyauTopHas caMocTosITeNbHAs padoTa).
Bapuasnr 1.
1. K pagroakTHUBHOCTH HE OTHOCUTCS CIOCOOHOCTh aTOMHOTO si/Ipa. ..
A. Hcnyckatp 3J1€eKTpOMarHuTHbIE BOJIHBI B paJioJiana3oHe.
b. UcnyckaTe HEUTPOHBI.
B. HcnyckaTh 3JIEKTPOHBI.
I'. ITpeBpammarbes B Ipyrue sapa ¢ UCIyCKaHUEM 3JIEMEHTAapHBIX YacTHLI.
2. Ha coBpemeHHOM 3Tarne pa3BUTHs (PU3UKU aTOM IPEJCTABISIETCS KAK ...
A. OnHOPOIHOE AIIEKTPUYECKH HEUTPAIBHOE TEJI0 OYEHb MAJIEHBKOI'O pa3Mepa.
b. KoMOK pOTOHOB, HEUTPOHOB M JIEKTPOHOB.
B. IlonoxurenpHoE 1p0, BOKPYT KOTOPOT'O IBUXKYTCS IEKTPOHBI.
I'. CrtomiHO#M OHOPOIHBIN MOJIOKUTENBHBIN AP C BKPAIJICHUSIMU 3JIEKTPOHOB.
3. Kakoe u3 npuBEIEHHBIX HU)KE YPABHEHUH SBJISETCS YPABHEHUEM SIIEPHOM peakiuu?
A.C + 0,—CO,B.NaCl—Na* + Cl~
B.0—0* + el 30 ~13F + _Ye
4. Siapo§0cocrout us ...
A. 6 TPOTOHOB U 8 HEHTPOHOB.
b. 8 HETPOHOB U 8 IPOTOHOB.
B. 8 HeliTpoHOB U 16 371€KTPOHOB.
I'. 8 IPOTOHOB U 8 IEKTPOHOB.
5. O0riee ynca0 HYKJIOHOB B SIIPE MMOKA3bIBAET. ..
A. OTHOCUTENIBHAsA aTOMHAs Macca.
b. MaccoBoe uncino.
B. IlopsinkoBelii HoMep B Tabauie MeHeneesa.
I'. CymmMa maccoBOro 4nciia i MopsAKOBOIO HOMEpPA 3JIEMEHTA.
6. DIEeKTPOHHAs 060I0YKA aTOMA 32M™N CONEPKHT. ..
A.49 >11eKTpOHOB. B.24 snextpona.
b.25 snextpoHoB. I'.74 snekTpoHa.
7. Peakuus neseHuss aTOMHOTO si/ipa 3aKJII04aeTcs. . .
A.B ncnyckanuu sapoM 3JIEeKTPOMATHATHBIX BOJIH.
b.B pa3nenenuu siipa Ha MEHbIIIEE SAPO U alb(a -JacTUILy.
B.B pasnenenuu sapa Ha JBa COpa3MEPHBIX 11O Macce sapa.
I".B mo6om Ha yka3aHHBIX B OTBeTax A-B mporieccos.
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8. ITpu mro60M sAIepHON peaKIMi HE MEHSIETCS. . .

A. CyMMapHOE 4KCII0O HYKJIOHOB.

b. CymMapHO€ 4uCio 3JIEKTPOHOB.

B. CymmapHnas macca siiep ¥ 4acTull.

I'. CymMapHO€ 4KCIio TPOTOHOB.
9. llpuBenute npuMep NPaKTUYECKOTO UCIIOJIH30BAHUS SHEPTUU CBS3H ATOMHBIX SIJIEP.
10. Kakoe 13 nepeyrcaeHHbIX HUKE ABICHUA MOXKET CIYKUTh MPUMEPOM SIACPHOUN peaKIIUU
cuHTe3a?

A. CnusiHue s1pa 45T U 2J1eKTpoHa ¢ 00pa3oBaHUEM s7pa 45Rb.

b. Peakuus: H, + Clz—' 2HCIL.

B. Cnusinue snepsHu 2H ¢ obpazoBanueM sjpa sHe.

I'. Cnusnue sapa 235UI/I Inc obpasosanuem sapa 35U.
11. B kakoM U3 ypaBHEHUH s/IEPHBIX PEAKLUNA, TPUBEICHHBIX HUXKE, HAPYIICH 3aKOH COXPaHECHUS
MaccoBOro yucia?

AZ32Th + In—222Ra + 4He
B.230T1 + ‘Z‘He—»1 Ru + %Y.
B85z~ 1iNb + te.
2350 + in—30Zr + 3Te + 2}n.

12.2neprus cBa3u aaep SoP ,395¢ u 159PbupubausuTensHO oauHaKoBa ( mpuMepHO pasHa 20 MaB).
Kakoe u3 sTux sgep 6onee yCTOHqHBo?
A. Snpo ng.E. Snpo ggSC.B.ﬂnpo 190Pb
I'. Otu sapa 0IMHAKOBO YCTOWYMBEI.
13. CoBpeMeHHast MOJIeIb ATOMHOTO AIpa MPEACTABIAETCS KaK. . .
A. Hlap u3 «cnunmuxcs» NpOTOHOB U HEUTPOHOB.
b. [llap U3 «cnUNIuxcs» NPOTOHOB U 3JIEKTPOHOB.
B. IIpoTOHHO-HEWTPOHHBIH ra3 B IEHTPAIBHON 00JIaCTH aTOMa.
[". DneKTpOHHO-HEUTPOHHBIH ra3 B IEHTPAIbHON 001acTH aToMa.
14. T'amma-u3nydyeHue npeacTaBisier co0oil. ..
A. T1oTOK 3JIEKTPOHOB.
b. TToTok mpOTOHOB.
B. IIoTox HEUTPOHOB.
I'. DnekTpoMarHuTHBIE BOJIHBI.
15. CnoxHas cTpyKTypa aroma IOATBEPKAAETCA. . .
A. Ero XuMn4eckumM# CBOMCTBaMHU.
b. CriocobHOCTBIO aTOMA HCITyCKaTh PAa3JIMYHbIE HIEMEHTAPHbBIE YaCTULIA.
B. XapaxTtepom paccessHus -4acTUI] METAJUIMYECKON QOIbIoii.
I'. Bcemu nepeunciaeHHbIMU B oTBeTax A-B daxkropamu

Kowmmnekt onenounsix 3aganuii Nell. mo Paznmeny 7. Conneunas cucrema Tema 7.1. HaGmronaembie
sBJICHHS U iporiecchl B COoTHEUHOM cucteme (AyauTopHas caMoCTosTeIbHas paboTa 00yJaronuxcs).

1. Hebecnas chepa — 3to:

A) BooOpaxaemas chepa 6eckoHeUHO OONBIIOTO paJnyca, OIMCaHHas BOKPYT IieHTpa ["anakTuku;

Bb) xpycranpHas cdepa, Ha KOTOPOH MO MPEICTABICHUIO IPEBHUX I'PEKOB MPUKPETIIICHBI CBETHIIA;

B) BooOpaskaemas cepa mpou3BOJILHOTO paaunyca, IEHTPOM KOTOPOH SBIISI€TCS riia3 HaOto1aTes.

') BooOpakaemas cdepa — ycinoBHas rpaHula Hamel ['agakTuku.

2. Hebecnas cdepa:

A) HEeNOJIBM)KHA, TI0 €€ BHYTPEHHEH MOBEPXHOCTH ABMXKYTCs ColHIle, 3eMIlsl, Ipyrue MIaHeThl U UX

CIyTHUKH,

b) Bpamaetcst BOKpyr ocu, mpoxo/siiei yepe3 neatp CoHIa, Iepro] BpaieHus: HeOecHoM cdepbl

paBeH nepuoty oOpamienus 3emian BoKpyr CoiHIa, T. €. OJHOMY T'Ofy;

B) Bpaiaercst BOKpyr 3eMHOM OCH € IEPUOJOM PaBHBIM NEPUOAY BpallleHUs: 3eMJIU BOKPYT CBOEH

ocH, T.€. O/IHUM CYTKaMm;
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') BpamaeTcst BOKpyT 1eHTpa ["anakTiku, nepro/] BpameHus: HeOeCHOM cepbl paBeH NEPHOTY
BpaieHus CoHIIa BOKPYT IeHTpa [ amakThKy.
3. [IpuumHO# cyTOYHOTO BpalieHus HeOeCHOM Chephl ABISCTCS:
A) CoOCTBEHHOE JABUKCHHUE 3BE3/T;
b) Bpamenue 3emin BOKpYT OCH;
B) Jsuwxenue 3emuau Bokpyr CoiHIa;
I') ABwxenne ComHIla BOKPYT IIeHTpa [ "aJakTHKHy.
4. lenTtp HeOecHOU chepshl:
A) coBmagaeT ¢ riazoM HaOJIOAaTels,
b) coBnanaer ¢ nenTpom CoJIHEYHOU CUCTEMBI;
B) coBnanaet ¢ neaTpom 3emiu;
I') coBnanaer ¢ uentpom ['amakTuku.
5. CeBepHBbIii MOJIIOC MUPa B HACTOSIIIIEE BPEMS:
A) coBnanaet c IlonsspHoii 3B€310H;
b) naxonurcs B 1°,5 ot a Manoit Menpenuiibl;
B) HaxoauTcs okoJ10 camoii sipkoit 3Be3/1bI Bcero HebocBoaa - Cupuyca;
') naxoautes B co3Be3nuu JIupel okouo 38e31bl Bera.
6. Cozse3nue bonbioit Menseauiisl coBepiiaet moiHbli 060poT Bokpyr [lomsipHoil 3Be3/1b1 3a BpeMs
paBHOE
A) onHOM HOYH;
b) onnuMm cytkawm;
B) ognomy mecsiry;
') onnomy ropy.
7. Ocb Mupa 3TO:
A) nuHUA, TPOXOAsIas Yepe3 3eHUT Z v Haup Z' ¥ MPoXoasIas uepes ria3 Habo1aTes;
B) nmunus, coenunsromas ToUKky ora S u ceepa N U IPOXO/IsIIas 4epes ri1a3 HaboaTeds;
B) nunus, coenunstomas Touku Boctoka E u 3anaga W u mpoxopsias uepes ria3 HabaoaaTens;
I') JIunus, coenunstomas nomatoca mupa P u P' u npoxonsuias yepes ria3 HabmogaTeNs.
8. Ilomrocamu Mupa Ha3bIBAIOTCS TOUKHU:
A) Touku ceBepa N u rora S.
b) Touku BocToka E u 3amaga W.
B) Touku nepeceuenus ocu Mupa ¢ HebecHol cdepoii P u P';
') ceBepHBIi U FOKHBIN MOTI0CA 3EMIIH.
9. Toukoi 3eHUTa HA3BIBACTCS:
A) Touka nepeceueHust HeOECHOM cepbl ¢ OTBECHON JIMHUEH, HaXoAs1Iascs HaJl TOPU30HTOM;
b) Touka nepeceyenust HebGecHOU cepbl C OTBECHOM JTMHHUEH, HaXOAIIasICs 01 TOPU30HTOM;
B) Touka nepeceuenust HeGecHOI chepbl C OCbIO MUPa, HAXOAIIASACSA B CEBEPHOM MOTYIIAPUH;
I') Touka nepeceuenuss HeOecHOM cheprl ¢ OChIO MHpa, HAXOAAIIASCS B I0KHOM MOJTYILIAPHH.
10. Toukoii HaMpa Ha3bIBAETCS:
A) Touka nepeceyeHust HeOeCHON cepbl C OTBECHOW JIMHHUEN, HaX OA1IasiCsa HaJl TOPU30HTOM;
b) Touka nepeceuenust HeGecHOI chepbl ¢ OTBECHOM JTMHUEH, HaXOAAIIasICA O] TOPU30HTOM,;
B) Touka nepecedenns HeOecHOU c(hephbl C OCBI0O MUPA, HAXOAIIASACS B CEBEPHOM IMOTYIIAPHH;
I') Touka nepeceuenuns: HeGeCHOM cepsl C OCbIO MUpPa, HAXOAALIAICSA B 10KHOM TOTYILAPHH.
11. HeGecHbIM MepHIMaHOM Ha3bIBAETCS:
A) IIIOCKOCTb, MPOXOJAIIAs YEPE3 NONYACHHYIO JIUHHIO NS;
b) miiockocts, nepnennukynspHas ocu mupa P u P';
B) nnockocTe, nepneHauKyasipHas OTBECHOM JIMHUY, IPOXOAAIICH uepe3 3eHUT Z u Haaup Z';
') mnockocTs, mpoxodiias uepe3 Touky cerepa N, momtocs! mupa P u P', 3enur Z, Touky fora S.
12. ITonyaeHHOM TMHUEN HA3BIBAIOT:
A) IIMHUI0, COeTMHSIONTYIO TOUKHU BocToKa E 1 3amana W;
B) nunuto, coenuHsAIONIYIO TOUKH fora S u ceBepa N;
B) nunuto, coequHAONIYI0 TOUYKH Toyiroca mupa P u momtoca mupa P';
I') nuHuI0, COeUHSIONIYIO TOUKY 3eHUTA Z U Hajupa Z'.
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13. Bunumeplie myTH 3Be3/1, IPU ABUKEHUH 110 HEOY MmapajuieIbHbI
A) HebecHOMY KBaTOpY;
b) nebecnomy Mepuauany;
B) sxnuntukuy;
I') ropuzoHTy.
14. BepxHss KyJIbMUHALUSA — 3TO:
A) MOJI0XKEeHUE CBETUJIa, B KOTOPOM BBICOTA HaJl TOPU30OHTOM MHUHHMAJIBHA;
b) npoxoxaenue cBeTuia yepe3 TOUKy 3€HUTA Z;
B) npoxoxnenue cBeTmia uepe3 HeOeCHbIN MepuIraH U JOCTUKEHHE HauOOoJIbIIel BEICOTHI HaJl
TOPU30HTOM;
') npoxoxaeHue cBEeTUIIa Ha BBICOTE, paBHOM reorpaduueckoil mupore MecTa HabJII0IEHUS.
15. B skBaTOpHanbHOM CUCTEME KOOPAMHAT OCHOBHOM IJIOCKOCTHIO U OCHOBHOM TOYKOM SIBIISIIOTCSI:
A) MIIOCKOCTh HEOECHOT'0 HKBATOPA U TOUKA BECEHHETO PaBHOACHCTBHUS g;
b) niockocTh ropu3oHTa U TOYKA tora S;
B) muiockocth MepunaHa u To4Ka fora S;
I') m10CKOCTh SKIUNTUKY U TOYKA IEPECEUEHUS SKIUNITUKA U HEOECHOTO 3KBATOpa.
16. DxBaTOpHATILHBIMU KOOPJIUHATAMH SIBIISIOTCSA:
A) CKJIOHEHUE U NPSAMOE BOCXOXKIECHHUE;
b) 3eHuTHOE paccTosiHUE U a3UMYT;
B) BbIcOTa M a3uMYyT;
') 3eHUTHOE PacCTOSTHUE U MPSMOE BOCXOXKICHHUE.
17. Yron mexay ocblo MUpa M 3€MHOM OChIO paBeH: A) 66°,5; Bb) 0°; B) 90°; T') 23°,5.
18. Yron Mex 1y MI0CKOCThIO HEOECHOTO HKBATOPa U OChI0 MUpa paBeH: A) 66°,5; b) 0°; B) 90°;
I') 23°5.
19. Yron Haki0Ha 3¢eMHOM OCH K TUIOCKOCTH 36MHOM opOUTHI paBeH: A) 66°,5; B) 0°; B)90°; I)
23°5.
20. B xakom mecTte 3emiie CyTOYHOE JIBXKEHUE 3BE3]1 TPOUCXOUT MapaljieNIbHO TIIOCKOCTH
ropu3oHTa?
A) Ha dKBaTOpE;
b) Ha cpeiHUX MMPOTax CEBEPHOTO MOyIIApUs 3EMIIH;
B) na nonrocax;
I') Ha cpegHUX MIMPOTAX FOKHOTO MOJTYILIAPHs 3EMITH.
21. I'ne 651 BbI uckanu [lossipHyto 3Be31y, €cii Obl BB HAXOMIIUCH Ha KBaTOpe?
A) B TOUKE 3€HUTA;
b) Ha BeicOTE 45° Ha/A TOPU3OHTOM;
B) na ropusonre;
I') Ha BbIcOTE, paBHOM reorpauueckoil MMpoTe MecTa HaOIIOICHHSL.
22. I'ne Ob1 BbI uckanu [lomnsipHyto 3Be311y, eciu Obl Bbl HAXOAWJIMCH HA CEBEPHOM I10JIIOCE?
A) B TOUKE 3€HUTA;
b) Ha BbIcOoTE 45° HaJl TOPU3OHTOM;
B) Ha ropusonre;
') Ha BBICOTE, paBHOM reorpaduyeckoi MUpoTe MecTa HabII0JCHUS.
23. Co3Be31MeM Ha3bIBACTCA:
A) ompeneneHHast purypa u3 3Be3], B KOTOPYIO 3B€3/1bl 00bEIMHEHBI YCIOBHO;
b) yuacTok Heba ¢ yCTaHOBIEHHBIMU TPaHUIIAMU;
B) 00Bem xonyca (co cli0XKHON OBEPXHOCTHIO), YXOSIIET0 B 0ECKOHEUHOCTb, BEPIINHA KOTOPOTO
COBIIAJIAET C IJ1a30M HalOJ0aTers;
') muHUN, COeTUHSIONTIE 3BE3/IbI.
24. Ecnu 3Be3/1bI B Halel ["anakTrke ABUAKYTCS B pa3HbIX HAINIPaBJICHUSX, IPUYEM OTHOCUTEIbHAS
CKOPOCTbH JIBJKEHUS 3BE3/1 JOCTUTAET COTHU KHJIOMETPOB B CEKYHJY, TO CIEIYeT 0KMJIaTh, UTO
OUYEpTaHUS CO3BE3/IUN 3aMETHO U3MEHSIOTCS:
A) B TeueHUE OJTHOTO TO/1a;
b) 3a Bpems, paBHOE cpeHElN TPOJOIKUTEILHOCTH YEJI0BEUECKOM )KU3HU;
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B) 3a Beka,;
I') 3a ThICAUETETHS.
25. Bcero Ha HeOe HacuuThiBaeTcs co3pe3auii: A)150; b)88; B)380; I')118.

Kommiekt onenounsix 3amanuii Nel2. mo Pazpeny 7. Comneunas cuctema Tema 7.2. Hebecnas
Mexanuka Teq COTHEYHOU crcTeMbl (AyIUTOPHAS CaMOCTOSTENIbHAS paboTa 00yJaroIIuXCs).

1. Cucrema orcuera, cBsa3anHas ¢ Connuem, npenioxenHas Hukonaem KonepHukom, Ha3bIBaeTCs:

A) reouentpuyeckas; B) renmuonentpuueckas; C) uenrpudeckas; /|) konepHuueckasi.

2. Ky0 6osb110# mosryocu opOUTHI Tea, ASNEHHBIA HAa KBAAPAT MEPHO/Ia €ro 00pallleHu U Ha CyMMY

Macc Tel, ecTh BeinunHa nocrossHHas. Kakoii 3to 3akon Keruepa?

A) nepssiii 3akoH Kerutepa; B) Bropoii 3akon Kermepa;

C) tperuii 3akoH Kenunepa; /1) uerBeptsiii 3akoH Kemepa.

3. Kaxxnas mnanera qBUKETCS Tak, YTO pauyc — BEKTOP ILIAHETHI 32 PaBHbIC IPOMEXKYTKH BPEMEHH

OnMchIBaeT paBHble mowmaau. Kakoi 3akon Kemnepa?

A) nepssiii 3akoH Kerutepa; B) Bropoii 3akon Kermepa;

C) tperuii 3akoH Kenuepa; /1) uerBeptsiii 3akon Kemepa.

4. Bce yTBepKICHHS, 32 UCKIIIOUEHUEM OJTHOTO, XapaKTePU3YIOT I€OLIEHTPHUYECKYIO CUCTEMY MUPA.

VYKaXUTe UCKIIOUYEHUE:

A) 3eMJst HAXOAUTCS B IEHTPE 3TON CUCTEMBI HIIM BOJIU3H HETO;

B) [1nanets! 1BUXKYTCS BOKPYT 3€MJIH;

C) Cyrounoe asmxenue CoHIIA TPOUCXOTUT BOKPYT 3eMIIH;

) Jlyna nemxercst Bokpyr ConHia;

E) Cyrounoe nBuxeHHe 3Be3]1 IPOUCXOAUT BOKPYT 3EMITH.

5. Maccy miaHeT MOXKHO OIIPEACIINTS :

A) no nepBomy 3akony Kermnepa;

B) no Bropomy 3akony Kemnnepa;

C) no Tpetbemy 3akony Kemnepa;

J1) mo BTOpOMY M TpeThbeMy 3akoHaM Kerepa;

E) no o600mennomy 3akony Kemnnepa;

6. Uto onpenensiet BTopoi 3akoH Kemepa?

A) paanyc-BeKTOp MJIaHETHI 32 PaBHbBIE MPOMEKYTKHA BPEMEHH OMUCHIBAET PABHbIE TIIOIIATU

B) HepaBHOMEpHOCTh ABM>KEHUS TUIAHETHI 110 opoute Bokpyr ConHia

C) paBHOMEPHOCTH JABMKEHUS TUIAHETHI 10 opoute BoKpyr ConHIia

J1) ouepenHOCTh IBUKEHUS TUIaHEeT Mo opouTe Bokpyr CoiHia

E) panuyc-BekTop IIaHETHI 32 paBHBIE TPOMEXYTKH BPEMEHHU OMUCHIBAET OJMH U TOT KE YOI

7. Kakoii (hopmynoii Beipakaercst Tpetuit 3akoH Kerepa?

T, a T

r:.lﬁ
Fd LI == G2

Ay T2 = G gy Tidi=Tidl, o) Ty &=Txdi .y TiTi=al @t . gy Ta = O
8. be3 kakoro u3 CIEAYIONHNX YTBEPKICHUI HEMBICIIHMA TEITHOIICHTPHYECKAs TEOPHSI:
A)ComnHiie umeeT mapoodpasHyio Gopmy;

B) 3emnst umeet mapooOpasznyio Gpopmy;

C) mutaneTsl o6paniaroTcst BOkpyr CoHIIa;

J1) miiaHeTh! 0OpamarTcs BOKPYT 3eMIIH;

E) 3emuns Bpaimaercs BOKpYT cBO€i OCH.

9. Kakas cxema m3o0paxkaet cucreMy mupa 1o Konepauky?
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10. ITepssiit 3akon Kemiepa:

A) KBanpatsl cuepruueckux MeproioB 0OpameHus 1ByxX IiaHeT BOKpyr COJIHIIa OTHOCSTCS KaK
KyObl OOJIBIINX MOTYOCEH UX OpOUT.

B) OpOuta Kax10¥ TUIaHeThI €CTh JUIHIIC, B OJTHOM H3 (OKYCOB KOTOpOro HaxoauTcs ColHIe.

C) Pa,[[I/IYC — BCKTOD IIJIAHCTHI 34 PABHBIC ITPOMCEIKYTKH BPCMCHU OIMUCHIBACT PABHBIC IIJIOIIAIH.

KommiiexT onenounsix 3ananuii Nel3. mo Pazneny 7. Conneunas cucrema Tema 7.3. CtpoeHue
ConneuHoii cuctemsbl (AyIUTOpHAsE caMOCTOATEIbHAs padoTa 00yUJaroIXCs).

1. Vkaxute BepHOE onpeesnenre NoHsaTus «ColHeuHas CUCTEMA.»

-A) 3B&3Has cuctema, Kkotopas cocTouT n3 CoNHIA U MJIaHETHON CHCTEMBI, BKIIIOUaroIiel B ce0st
BCE TeJa raJJakTUKX MIIeUHBIN IyTh.

-b) 3Bé3Has cucrema, kKoTopas cocTouT U3 Mieunoro nyti u CollHIa, a TAKKE TIIAHETHOM
CUCTEMBI.

+B) 3Bé3nHas cucrema, KoTopas cocTouT u3 CoHIIA U MIIAHETHOW CUCTEMBI, BKJIFOYatoLIel B ceOs
BCE €CTECTBEHHbIE KOCMUYECKUE O0BEKTHI, Bpalatoniuecs: BOKpyr CojHIa: MJIaHeThl U UX CIYTHUKH,
a TaKKe MaJjble Tella — aCTEPOUbI, KOMETBI, METEOPUTHI, KOCMUYECKas! MbLIb.

-I') Cucrema 3BE311, KoTOpast cocTouT n3 CoHIA U €€ CITYTHUKOB.

2. Ilouru Bcs macca COITHEYHON CUCTEMBI COCPEIOTOYEHA B...

-A) B MaJbIX Tenax.

+b) B ConHiie.

-B) B kocMuyeckoii nmpuin.

-I') B mutaneTax 3eMHOM rpynmsl.

3. ConHIue — 3T0... YKa)KUTE BEPHOE ONPECICHUE.

+A) 00bI4Has 3Be3/1a, KOTOPasi CBETUTCS CaMOCTOSATENBHO 3a CYET TEMITEPATyphl HOBEPXHOCTH.
-b) 3Be3na, koTopas MeeT camyro OOJIBIIYI0 CBETUMOCTD B FJIAKTUKE MIIEUHBIH MyTh.

-B) oObrunas 3Be311a, KOTOpAst SBISETCS caMOi OOJBIION B ralakTUKe MIIeUHBIN MYTh.

-I") 3Be31a, koTOpas o0IagaeT caMol BBICOKON TEMIIEpaTypOil IMOBEPXHOCTH.

4. Camas Oonpiras rtaneta B ColHEUHOM cucteme — 3To0. ..

-A) 3emis.

+b) FOnuTep.

-B) Mepkypuii.

-I') Benepa.

5. Ykaxwure Bo3pact COJIHEUHOU CUCTEMBI.

+A) noutu 5 mipa. net

-b) 1 mapn. ner
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-B) 7 mapa. net
-I) 3 mapa. ner
6. CoTHEYHBIH BETEp MPEACTABISET COOOIA. ..
-A) IOTOK MarHUTHBIX Oypb
-b) norok GoToHOB, MEpeMemarOIUIACI B CTOPOHY 3eMiIH, oTaaisssck oT CoyHIa
-B) noTok mna3zmel BoJopoia B KOCMOCe
+I") mOTOK renreBo-BOAOPOIHON TIIa3Mbl, HCTEKAIOIINI B KOCMOC M3 COJTHEYHOM KOPOHBI
7. YKaxXkuTe BEpHbIC XapaKTEPUCTUKHU T1aHET CONIHEUHON CUCTEMBI.
-A) IOnutep — 5 muranera ot Connia, a Caryps — 7 adera ot CosHia
+b) [liinna cyrok Ha Mapce paBHa 24, 6 yaca, a Ha Benepe 243 3eMHBIX CyTOK
-B) Benepa umeet noutu kpyrosyro opouty, a Ha Mepkypuu CosHiie rpeet B 7 pa3 ciiadee, 4eM Ha
3emie
-I') Vpan He nmeer criyTHUKOB, a CaTypH UMeeT 15 CiyTHHKOB
8. K Kap/IMKOBBIM IUIaHETAM OTHOCHUTCH. . .
-A) Benepa
+b) [lnyron
-B) Mepkypuit
-I) Mapc
9. ITnyToH oduManbHO HE SBISETCS IUIAHETOH C. ..
-A) 2004 rona
-b) 2010 rona
-B) 2009 rona
+I) 2007 rona
tect 10. Ykaxxute BUABI METEOPUTOB.
-A) HUKeJIeBbIE, )KETIE3HbIE, MIACTUTHBIC
+b) xene3Hble, HUKENEBbIE, KAMEHHBIE, JKEIE30 - KAMEHHbIE
-B) ene30 — HUKeNEeBbIE U Ta30BbIE
-I") kanbLKUTHBIE, Ta30BbIE, ATIIOMUTHBIE
11. YUto BktouaeT B ce0st BHEMIHsIS 00acTh CONHEYHON CUCTEMBI?
-A) ra3 u npuIb
+b) I'a30BbIe TUTaHTHI, aCTEPOUHO-KOMETHO-Ta30BbIe nosica Koinepa, TpaHCHENTYHOBbIE O0BEKTHI,
obmaka Oopta u PaccessHHOTO MHCKa
-B) nmnanernsie rpymnmnel u ComHile
-I") razonbineBblie 001aKka 1 KOCMUYECKas MbLIb, B KOTOPOH HAXOASTCS PacCEesIHHbIE IUCKH
12. Kak 9acTo Ha3bpIBatOT METEOPHI?
-A) «T10JIyHOUHBIH CBET»
-b) «aBmwxkymascs spkas 3Be3aa»
-B) «ipkuii nyu cBetay
+I") «nmagaroniue 3BE3Ab»
13. Uto nmpoucxoaut B atMmocdepe 3eMiIu Npu ABMKEHUN MeTeopuTa?
+A) MolHas yaapHas BOJHA, B KOTOPOMl TeMiieparypa cxatust Bo3ayxa gocruraer 10 u 100 Teic.
KensBuHOB
-b) maruuTHBIE OypH
-B) ncnapenne atomoB Bogopoa
-I") noHunzanus MoneKyn Bo3ayxa, 4To OCTABIISIET 32 COOOU CBETSIIUICS ciiel
14. Kakoe KOCMHYECKO€e TeJI0 N300paKeHO Ha CHUMKE?



-A) Henryn
-b) Mereoput
+B) ®oboc
-I") O6epon

15. Yro Takoe IlIBenckas Conneunas cucrema?

-A) Camas nonynsipHas Mojie’ab COTHEUHON CUCTEMBI.

+b) Camas kpynHas mojenb COTHEUHOM CUCTEMBI.

-B) Camas manenpkas Mozenb CoJIHEUHON CUCTEMBI.

-I') Camas neranuzupoBanHast Mosieinb COTHEYHON CUCTEMBI.

16. OTKpbITHE 3aKOHOB JBMKEHUSI IJ1aHET COJTHEUHOM CUCTEMBI COBEPILINIL. . .

+A) Horann Kermep
-b) Ucaak HproTon
-B) Tuxo bpare

-I") OnBun Xab6n

17. Dmnupudeckas popmyia, KOTopas MPUOIUZUTEIBHO OMUCHIBACT PACCTOSHUS MEXKIY INIAHETAaMH
Conneunoii cuctemsl u COJIHLIEM HOCUT Ha3BaHUE. ..

-A) cuctemoit [1Tonemest
+b) npasunom Tunnyca-bone

'B) CHCTE€Ma BUCOKOCOB — FOJIHaHCKUI KaJICHAApb

-I") cucrema Konepnuka

18. Ykaxure, Ha KAKOM CHUMKe U300pakeH cnyTHUK EBporma.

+A)

19. Kakoe xocMuyeckoe Tejio He BXOAUT B cocTaB COJTHEYHOI CUCTEMBI?

- A) actepoun
-b) ciytHHK
+B) mereop
-I') komera
20. Mne4HbIi IyTh IPUMEPHO COCTOUT H3...
+A) 200 Munmmap10B 3BE3T

-b) 400 mumapaoB 3BE3 1

-B) 200 muinnoHoB 3BE31

-I") 500 MuTHOHOB 3BE31

21. Actepouasbl — 3TO...

-A) cpeanue Tena COTHEYHOM CUCTEMBbI
+b) masnbie Tema COTHEYHON CUCTEMBI
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-B) kpynublie Tena ConHeyHOM CUCTEMBI
-I') ve saBastorest renamu CoTHEYHOM CUCTEMBbI
22. EBpormna — 3T0 CyTHHK. ..
-A) VYpana
-b) Carypna
-B) Benepsl
+I") FOnurepa

Komrmiekt onenounbix 3aganuii Nel4. mo Pa3zneny 7. Conmneuynas cuctema (uTorosas padbora mo
pasneny) (AyIuTopHas CaMOCTOSITeNIbHAs paboTa 00yJArOIIHXCs).

1. AcTpoHOMMUS — HayKa, U3ydaroas ...

A) IBUXKEHUE U TPOUCXOXKICHUE HEOECHBIX TENl U UX CUCTEM.

b) pa3BuTHe HEOECHBIX TET U UX IPUPOY.

B) nBmxenue, npupo 1y, MPOUCXOXKIACHUE U Pa3BUTHE HEOCCHBIX TEJI U UX CUCTEM.

2. Teneckor HEOOXOUM JIJISl TOTO, YTOOHI ...

A) coOpaTh CBET U CO3/1aTh N300paKEHNE UCTOYHUKA.

B) cobOpatb cBeT OT HeGecHOT0 00BEKTa U YBETUUUTD YToJl 3pEHUs, O] KOTOPBIM BUACH OOBEKT.
B) momyuuts yBenmu4ueHHOE M300pakeHne HEOECHOTO Tea.

3. Camas BbIcOKasi Touka HeOecHOM chephl Ha3bIBACTCH ...

A) Touka ceBepa.

b) 3enHwur.

B) nagup.

I') Touka BoCTOKA.

4. Jlunus nepeceyeHus MIOCKOCTH HEOECHOTO0 TOPU30HTA U MEpHUIMaHa Ha3bIBACTCA ...

A) nonyaeHHas TMHUS.

b) uctuHHBINA TOPU30OHT.

B) npsimoe BocxokieHue.

5. Yron Mexay MmIOCKOCTSIMU OOJIBLINX KPYroB, OJAMH U3 KOTOPBIX IPOXOJUT YEpEe3 MOITKOCHl MUpa U
JTAHHOE CBETUJIO, a APYTOi — uepe3 MOIKChl MUPA U TOYKY BECEHHErO PaBHOACHCTBUS, HA3bIBAECTCS

A) IPSIMBIM BOCXOKJICHHEM.

b) 3Be31HOM BEIUYNHOM.

B) cknonenuewm.

6. KakoBo cknonenue ConHila B THU PaBHOJCHCTBUN?
A)23°27°.

B) 0°.

B) 46° 54°.

7. Tpetbs mianera ot ConHLa — 370 ...

A) CarypH.

b) Benepa.

B) 3emuns.

8. Ilo kakum opburtam oOpamarorcs anersl BOkpyr Connima?
A) O OKPYXHOCTSIM.

b) mo snumnicam, 6JIM3KUM K OKPYKHOCTSIM.

B) no BeTBsim mapabo.

9. bnnxkaitias k ConHIly TOYKa OpOUTHI TJIaHEThl HA3bIBACTCH ...
A) nepurenuem.

b) apenuem.

B) skcuenTpucureToM.

10. Tlpu ynanenuu Habmro1aTeNs OT UCTOYHMKA CBETA JIMHUU CIEKTpA ...
A) cMermmaroTcs K ero puoseToBOMY KOHILY.

b) cmemaroTes K €ro KpaCHOMY KOHILY.

B) He uzmensitorcs.
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11. Bce niaHeThI-TUTaHThI XapaKTEPU3YIOTCA ...
A) OBICTPBIM BpaIllCHHEM.
b) MennenHbIM BpaiieHueM.
12. AcTepouipl BpalaroTcs MEXy OpOUTaMH ...
A) Beneps! u 3emin.
b) Mapca u FOnurepa.
B) Henrryna u ITmyrona.
13. Kakue BemiecTBa rmpeo0iagaroT B arMochepax 3Be3x?
A) Tenuii U KHUCIOPO/I.
b) a3zot u renmit.
B) Bogopon u remwmii.
14. K xakomy kiaccy 3Be31 otHocurcs ComHie?
A) CBEpXTUTaHT.
b) xenTelii KapiuK.
B) Genblii kapauk.
I') kpacHbIii TUraHT.
15. Ha ckoibKko co3Be3auii pasjeneHo Hebo?
A) 108.
b) 68.
B) 88.
16. KTO OTKpBLI 3aKOHBI ABUXKEHUS I1aHeT BOKpYyr ConHna?
A) Iltonemeii.
b) Konepuuk.
B) Kemnep.
') bpyno.
17. Kakoii cioit ConHiia sIBJIIETCS. OCHOBHBIM UCTOYHUKOM BUJUMOTO U3JIy4eHUs?
A) Xpomocdepa.
b) ®otocdepa.

KommiexT onenounsix 3amanuii NelS. mo Paszneny 8. Ctpoenue u sBomonust Beenennoit Tema 8.1.
ComnHiie, 3Be3/bl ¥ 3BE3/IHBIE CKOTUICHHS (AyIUTOpHAS CAMOCTOSITENIbHAS paboTa 00y4arOIIUXCs).

1 BapuaHr.

1. l'ogu4HBIi Mapaiaake CIyKUT JJIS:

a) ONPEJICIICHUST PACCTOSHUS 0 OJIMKANIINX 3BE3T;

0) ompezeneHne pacCTOSHHUS JI0 MJIaHET;

B) PACCTOSIHUS, POXOUMOTO 3eMJIeH 3a o,

T') T0Ka3aTeIbCTBO KOHEUHOCTH CKOPOCTH CBETA.

2. Otnuuue BUJa CIEKTPOB 3BE3]] ONPEESIETCS B IEPBYIO OUepeb. ..

a) BO3pacToM; 0) TeMIepaTypoi;

B) CBETUMOCTBIO; T) pa3MepoM.

3.Macca Connia ot Bceit maccbl COTHEYHON CHCTEMBI COCTaBIISIET. . .

a) 99,866%:; 0) 31, 31%; B) 1, 9891 %; 1) 27,4 %.

4. ConHile COCTOUT U3 BOAOPO/IA HA ...

a) 71%; 0) 27%; B) 2%; 1) 85%.

5. 3akon Buna — ....

2 3
_ oy _0,0028999 Ii_ &
F=G 2 ‘;Hntu'x__ n TE 3

6. B nentpe ConHua HaxoauTes. . .

a) 30Ha TEPMOSIIEPHBIX PEeaKLUH (Spo);

0) 30Ha MepeHoca JIYIHUCTON SHEPTHUH;

B) KOHBEKTUBHAS 30HA;

r) atmocepa.

7. Ilepuon aktuBHOCTH COJIHIIA COCTABIISIET. ..
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a) 12 net; 6) 36 net; B) 11 met; 1) 100 ner.
8. CBETUMOCTEIO 3B€3/5I HA3LIBAETCS. . .
a) MOJIHAs SHEPTUsl, U3TydaeMas 3Be3/I01 B €JMHUILY BPEMEHH;
0) BuguMast 3BE3/IHasE BETUYMHA, KOTOPYIO UMena Obl 3B€3/1a, €cIi Obl HAX0IMIach OT HAC Ha
paccrosiauu 10 nk;
B) TIOJTHAS SHEPTUS U3TydEHHAs 3BE3/I0H 3a BPeMsl CYIIIECTBOBAHUS;
') BUIMMas 3BE3AHAS BEJIMUHMHA.
9. Ecnu miockocTh oOpatienus 3B€3/1 BOKPYT MX O0IIEro IeHTpa Macc MPOXOAUT Yepes3 Iiias3
HaOJI01aTelIs, TO TaKKUe 3BE3/IbI SIBIISIFOTCSL. . .
a) BU3yaJbHO-JIBOMHBIMU; 0) 3aTMEHHO-IBOHHBIMU;
B) aCTPOMETPHUYECKH JBOMHBIMU; T') CHEKTPAIbHO-IBOIHBIMHU.
10. B craniuonapHoM cOCTOSIHUM 3Be3/1a Ha Auarpamme ['epummnpynra-Paccena Haxonures Ha. ..
a) IIaBHOM MOCJIEI0BaTENbHOCTH; 0) B MOCIEI0BATEIBHOCTh CBEPXTUTAHTOB;
B) B TIOCJICIOBATEIILHOCTh CYOKapIUKOB;
T') B [IOCJIEZIOBATEILHOCTh OEJbIX KApPJIUKOB.
2 BapuaHT.
1. B kakyro rpynnupoBKy 3BE31 Ha auarpamme ['epummpynra-Paccena Bxoaut Connie?
a) B IMOCJICIOBATEIILHOCTh CBEPXTUTAHTOB;
0) B OCNeA0BATEIBHOCTh CYOKapIIUKOB;
B) B IVIaBHYIO TIOCJICIOBATEIHLHOCTD;
T') B [IOCJIEZIOBATEILHOCTD OEINbIX KAPJIUKOB.
2. Kakoii uBer y 3Be3/ibl crieKTpajibHOT0 Kiacca K?
a) Oenblit; 6) OpaHKeBBIN; B) )KENTHIN; T') TOTYOOIA.
3. Comnuiie BbIpaOaThIBAET SHEPTUIO MTYTEM. ..
a) SIZICPHBIX peaKIuii; 0) TEPMOSICPHBIX PEaKIIHiA;
T') CKOPOCTH JIBFDKCHUSI aTOMHBIX SIJIEp; T') U3ITydeHUSI.
4. ConHlle COCTOUT U3 TeNus Ha ...
a) 71%; 0) 27%; B) 2%; 1) 85%.
5. 3akon Credana-boabimana — ...
2 3

pogMM. 00028999 Ti_ﬂ;

a) Fle " T pE=eT' T @

6. [Taraa u daxensr Ha ComHile 00pa3zyroTcs B. ..

a) 30HE TEPMOSACPHBIX peakinu (SApo);

0) 30HE MepeHoca JYIUCTON SHEPTHUH;

B) KOHBEKTUBHOM 30HE;

r) ¢potocdepe.

7. MaruautHoe nonie CosHIla MEHSIeT CBOE HampaBlieHUE, KX/ IbIE. . .

a) 12 net; 6) 36 net; B) 11 net; 1) 100 ner.

8. CoJHIIe TPUHAIUICKUT K CIIEKTPATLHOMY KJIaccy. ..

a) F;06) G; B) K; 1) M.

9. 3BE3/1b1, ABOWCTBEHHOCTh KOTOPHIX OOHAPYKUBAETCS 11O OTKJIIOHEHHSM B JIBXKEHUU SIPKO 3BE3/1bI
O] ICICTBUEM HEBUIUMOI'O CITYTHUKA, HA3bIBAOTCA. ..

a) BU3yaJbHO-IBOMHBIMU; 0) 3aTMEHHO-IBONHBIMU;

B) aCTPOMETPUYECKU IBOWHBIMU; T') CIIEKTPATIbHO-TBOMHBIMH.

10. Kora Bc€ simepHOe TOIIMBO BHYTPH 3BE3/bl BHITOPAET, HAYMHAETCS MPOILIECC. . .
a) TIOCTETIEHHOTO PaCHIUPEHMS; 0) TPaBUTAIIMOHHOTO CIKATHS;

B)0Opa30BaHMs MPOTO3BE3bI; T) MyIbCAIIUHU 3BE3/IbI.

Kommext ounenounsix 3amanuii Nel6. nmo Pazneny 8. Ctpoenue u sBomonusa Beenennoi Tema 8.1.
Counie, 3Be3/1bl U 3B€3/IHbIE CKOIIIEHUS (AyIUTOpHAsI CAaMOCTOATENbHAs paboTa 00yJatOIINXCs).

1. I'pynma 3B€371, KOTOpPbIE PACOI0KEHBI OJIU3KO IPYT K IPYTYy U CBSA3aHbI B3AUMHBIM TATOTEHUEM —

3TO ...
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A) 3BE3THOE CKOTUICHUE
b) TymanHoCTB
B) co3Be3nue
2. CKOJBKO 3BE3/] B PACCESTHHBIX CKOILJICHUSX ?
A) Ot MmuHOHA
B) Ot coTeH ThICSY 10 MUJUIMOHOB
B) OT HecKOIBbKUX 1eCATKOB A0 HECKOJIBKHUX ThICAY
3. Ykaxkute camoe U3BECTHOE PACCESIHHOE CKOILJICHUE?
A) Omera
b) LlenTaBpa
B) [Tnesapr
4. Kak mapoBble CKOIUIEHUs pacronaratorcs B ['anaktuke?
A) OTHOCUTEIHPHO PAaBHOMEPHO
b) Bonbias yacTh pacnonoxeHa BOJIM3U LIEHTpa
B) Ilo Mepe ynaneHust oT HEHTPa X KOHLIEHTPALIUS YBEIUYUBACTCS
5. Kakoe mapoBoe 3BE€31HO€ CKOIJIEHHE HaXOAUTCA B co3Be3nuu ['epkyneca?
A) Scnu
b) M13
B) M68
6. Uto mpeicTaBIIsIeT II1aBHYIO MTOCJIEI0BATEIbHOCTD B IIAPOBBIX CKOTUICHHSIX?
A) KpacHble kapiuku
Bb) CyOrurantst
B) KpacHbie rurantsl
7. UeM OOBSACHSIIOTCS Pa3InYHsi CKOTUICHHH ABYX TUIIOB?
A) PaznnuneM XMMHUYECKOTO COCTaBa 3BE3]1
b) Heognopoanocteio ["anaktuxu
B) Paznuumem Bo3pacTa 3BE37
8. Kak Ha3pIBaIOTCS TPYMITUPOBKU MOJIOBIX 3BE3/, KOTOPBIM HE CBI3aHHBIX TPaBUTAIUOHHO?
A) 3BE3THBIC THITBIUN
b) 3Bé3nHble accomnmanuu
B) 3B&3aHBIE CYyMMBI
9. Kakoii BO3pacT y MHOTMX HIapOBBIX CKOTJICHUI?
A) 1—2 mupa net
b) 5—8 mupg ner
B) 11—13 mapn ner
10. Kak 107T0 CyIecTBYIOT 3BE3HBIE acCOIUaIin?
A) 25—30 muH et
b) 10—20 muH net
B) 1—7 muH net

Kommnext onenounsix 3amanuii Nel7. mo Pazneny 8. Ctpoenue u sBomronus Beenennoi Tema 8.2.
Nzyuenune Beenennoit (AyauropHas camoctosiTenbHas paboTa o0yJaromuxcs).

1. Yto TAHETCS cepedpucToil Monocoii Mo 06enM MoTymapusM 3Be3/1HOT0 HeOa, 3aMbIKasCh B
3BE3JHOE KOJIbLIO?

a) TUTaHETHI;

0) ['anakTuka,

0) MJIEUHBIN YT,

I') COJIHEYHAsl CUCTEMA.

2. B xakoM rogy ¥ KeM ObUIO YCTAaHOBJICHO, YTO MIICUHBIN IyTh COCTOHUT U3 KOJIOCCATHHOTO
MHO>KECTBA OYEHb CIIa0bIX 3BE3/17

a) 1512 rony Hukomaem Konepuukowm;

6) 1545 rony Huxonaem Konepuukom;
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B) 1610 roxy I'anuneo Nanmieewm;
r) 1713 rogy I'anuneo I'anuneem.
3. Ckounbko 3Be31 B ["amakTuke?
a) 900 mipx;
0) 400 map;
B) 100 mupa;
r) 600 Mip.
4. T'ne pacnionoxeH LeHTp Hawel ['anakTuku?
a) B co3Be3nuu Ctpenpla;
0) B co3Be3uu Jlebens;
B) HET MPaBUJILHOTO OTBETA;
T') OTBETHI, a U O 00a MPaBUIHHBIL.
5. Ckomabko KIIK mexay Comaiiem u ["anmakTiukoi?
a) 8 KIIK; 6) 10 KIIK; B) 7 KIIK; r) 5 KIIK.
6. Kak Ha3pIBaeTCs TUIIBI FAJIAKTUK, KOTOPbIE HUMEIOT BUJ KPYTOB WUJIH JUIUIICOB?
a) CIIUpaJIbHBIE;
0) HeTIpaBUIIbHBIC;
B) DJUIMITUYECKHUE;
T') pacceueHHbIE.
7. Y Kakux TaJIaKTHK PO MEPECEKACTCS M0 AUAMETPY MONEPEUHOMN T0JI0COM?
a) y mepeceuEHHBIX;
0) y CIMpaJIbHBIX;
B) Yy HENPABUIIbHBIX;
T) Y TYIbBIX
8. K xakomy THMy raJakTUK OTHOCUTCS T€, y KOTOPBIX OTCYTCBYET YETKOE BBIPAKEHUE sI/Ipa U HE
oOHapy)XeHa BpalllaTeabHas CAMMETPHSA:
a) CIIUPAJILHBIC;
0) HENPaBUJILHBIE;
B) KBa3aphbl;
I') HET MPaBUIILHOTO OTBETA.
9. Kak Ha3bIBalOTCS JIMHUM B CHIEKTPAX BCEX U3BECTHBIX IaJIAKTUK, CMEIIEHHBIX K KPACHOMY KOHILY
CHeKTpa:
a) 3eJICHbIM CMEIIIEHUEM;
0) paaroraJaKTUYECKUM CMEIIICHUEM;
B) KPaCHBIM CMELICHUEM;
') MJIEUHBIM ITyTEM.
10. B xakom BapuaHTe yKa3aHbI IPABUJIbHBIE TPU THUIIA TaIAKTUK?
a) AJUIMNITUYECKHE, NTapajliesIbHbIe, HEPABUIIbHBIE,
0) >JUIMIITHYECKUE, CITUpPATIbHbIE, HEPaBUIIbHBIE;
B) HEMpPaBUJIbHBIE, IEPECEUECHHBIE, PaJIUOTATTAKTUYECKHE;
I') JUIMNTHYECKHUE, KPAaCHBIE, 3BE3/IHBIE.
11. Hayka, u3yuaromasi CTpOeHHE U BOJIIOLNIO Beenennoil, Ha3bIBaeTcs:
a) ¢puzuka;
0) KOCMOJIOTHEH;
B) 300JIOTHEH;
I') THIPOCTAaTUKOM.
12.  Paauyc BceneHHOI J€TKO OIEHUTH C TOMOIIBIO 3aKOHA:
a) HeroToHa;
0) A.®puamana,
B) I[lymkuna;
r) Xa60ma.
13. HWmeercs i mpouHBIA OTBET 0 Oyaymiem Beenennoii?
a) na
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0) HeT
B) HE 3HAIO
14. Mopuens pacmmpsronieiics BeeneHHoit Ha3bIBAIOT:
a) HaayToil BeenenHoi;
0) nytoii Becenennoii;
B) ropsiueii BeeneHHol;
') MOJIEIbHOM BceneHHOoM.
15. B kakom roay 0bu10 00HAPYKEHO TIEPBOE MUKPOBOJIHOBOE M3ITYUCHHE, KOTOPOE HE CBSA3aHO
HU C OJTHUM U3 U3BECTHBIX UCTOUYHHUKOB Pa3HOM3ITyUCHHUES ?
a)B 1967 1;
0) B 1968 1;
B) B 1969 1;
r)B 1970 .

KommnekTt ounenounbix 3amanuii Nel8. mo Pazgeny 9. Kocmuueckue TEXHONOTMM B AESTEIBbHOCTU
yenoBeka Tema 9.1. OcBoeHue M UCIHONIB30BAHUE KOCMHMYECKOro mpocrpaHcTBa U 9.2. Kocmuueckue
TEXHOJIOTHMH U HAyYHO-TEXHUUECKOE pa3BUTHE (AyIUTOpHAs CaMOCTOSITENbHAs paboTa 00yUdarouxcs).

1. Kak Ha3piBaeTcs camasi 6mu3kas K 3emiie 3Be3/ia:

a) Comnnrre +

0) Anbda LlenraBpa

B) Cupuyc

2. Kak Ha3piBaetcs camas 6obinas rmianeta CoMHEYHOU CUCTEMBI:

a) CarypHn

0) FOmurep +

B) Mapc

3. BOu3u kakoii 3Be3/1bl IPOXOIUT OCh 36MHOTO BpAIlICHUS:

a) AnTapeca

6) Cupuycy

B) [lonspuoit +

4. Yto o3Hay4aeT CIOBO KOCMOC:

a) Bcenennas +

6) MneuHslii myTh

B) ['anakTuka

5. Kakas camas Onmxkaitmas k ComHITy TUTaHeTa!

a) Benepa

6) FOnutep

B) Mepkypuii +

6. Cxousibko pa3 ['arapun o0ieren BOKpYr 3eMiu:

a)?2

0)1+

B) 3

7. Korna cocrosuicst nepBbIi MOJIET YEI0BEKAa B KOCMOC!

a) 4 oxtsa0ps 1957 roma

0) 20 urons 1969 rona

B) 12 anpens 1961 rona +

8. Kaxoe crnoBo npousHéc ['araput Bo BpeMs cTapTa KOCMUYECKOT0 KOpaoJIs:

a) «lloexammy +

0) «Jlo cBHIaHHS

B) «Bmiepen»

9. B KkakoM HaIlpaBJICHUH BpAILA€TCs HAIla 3eMJIS:

a) 10 YaCOBOW CTPEJIKU



84
0) ¢ ceBepa Ha 10T
B) IPOTHUB YaCOBOW CTPEIKH +
10. Umenno tam Haxoawics nepsbiii B CCCP LleHTp manbHel KOCMHYECKON CBSI3HU:
a) Kopones
6) Kpbim +
B) 3BE3/IHBII TOPOJIOK
11. Kakoii mo3siBHOM ObLT y TepenkoBoii:
a) Yaiika +
0) Anmaz
B) Ctpena
12. Bo Bpems iepBOro mojieTa MHOrOMECTHOTO KOpabJisi 3TOro THa, KOCMOHABTHI BIIEpBbIE ObUTH 0€3
ckadaHIpoB:
a) Camor
6) Bocxox +
B) Coro3
13. Kro siBisieTcst u3o00perareneM NepBhIX COBETCKMX KOCMUYECKHX KOpalei:
a) Kopomnes +
0) XpyHuues
B) [{nonkoBckuit
14. imeHHO Takoe Ha3BaHME MOJIydnsIa opOuTanbHas craHius «CamoT-8»:
a) bypan
0) 3Be3na
B) Mup +
15. Kakoii mo3siBHOM ObL1 y ["arapuna:
a) Kenp +
6) Open
B) Coxon
16. Ilepmckas yactb Kazanckoro tpakra B 1965 roay Obl1a nepenmeHoBaHa B mocce KocMoHaBTOB B
YecTh MoJIeTa:
a) I'. TutoBa
0) I1. bensieBa u A. Jleonosa +
B) 0. 'arapuna
17. UTo 03HAYAET CIIOBO «ILIAHETaN:
a) BpaIlaoIIasicst
0) xoyoaHAas
B) Oy marorias +
18. Ha mecte nmocaaku ["arapuny 3a ero moyietT B KOCMOC Oblia BpydeHa MeAalb:
a) «3oJ10Tas 3BE3/71a»
0) «3a 0CBOCHHE LIETUHHBIX 36MEJbY +
B) «3a OCBOEHHE KOCMUYECKOT0 OKEaHa»
19. Kak Ha3bIBalOT cCUCTEMY MHUpa, CO31aHHYI0 KonepHukoMm:
a) ['eonenTprdaeckas
6) [lnanerapnas
B) ['ennonenTpuyeckas +
20. HazoBuTe pyccKOro y4eHoro, OCHOBOIMOJIOKHUKA KOCMOHABTUKHU:
a) Kopones
0) [lmonkoBckuii +
B) Tuxonpason
21. B kako# rajJlakTUKe MbI )KUBEM:
a) Mneunsrii [1yTts +
0) TymaHnHOCTh AHIIPOMEIBI
B) ['anakTtuka TpeyronpHuka
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22. KTo nepBbIM BbILIET B OTKPBITBIA KOCMOC:
a) 'epman Turos
0) Anekceit JleoHoB +
B) ['eopruii beperosoit
23. Kak naspiBasicst kopaousb ["arapuna:
a) Coros
0) Bocxon
B) Boctok +
24. Kakoe HeOecHOE TeJI0 UCKIIOYIIN U3 crucKa miaHeT CONHEYHON CUCTEMBI:
a) Ypau
6) [LnyTon +
B) Mepkypuii
25. B kakoM rojry ObLT MOCTPOEH KocMoipoM baitkoHyp:
a) 1960
0) 1965
B) 1957 +
26. Ckosibko anuiics nosiet [arapuna:
a) 178 muH.
6) 108 MuH. +
B) 148 MuH.
27. Kak Ha3bIBajach repnasi J0JIrOBpEeMEHHass OpOUTallbHAs CTAHIIHS:
a) Camor +
6) Coro3
B) Mup
28. Korna ObL1 mpou3BeieH 3ayCcK MepBOr0 HCKYCCTBEHHOTO CITYTHUKA 3eMITH:
a) 12 anpens 1961 roga
0) 20 urons 1969 rona
B) 4 okTs0psa 1957 rona +
29. CKOJIBKO BCETO CYIIECTBYET 30JUaKAIbHBIX CO3BE3AMI:
a) 12 +
0) 24
B) 4030. Kak 3Banu cobaky, KoTopas moyieresia B KoCMOC CaMOi TIEpBOii:
a) llapuk
0) Jlaiika +
B) bap6oc

4.1.2. IPAKTUYECKAA PABOTA
KommnekT oneHounsix 3amanuit Nel. mo Pasgeny 1. Mexanuka Tema 1.1. OCHOBBI KMHEMATHUKH
(AynuTopHas caMOCTOsATeNbHas paboTa).
Bapuanr 1.
1.JIBr>KeHHEe HEKOTOPBIX TPAHCIIOPTHBIX CPEJCTB 3a/aHbl rpadgukamu. Haiitu:
1) HauanpHble KOOpUHATHI CKOPOCTH JBMXKEHUS. 0) 3anucarb
m ypaBHeHHst qBMKeHui X=X(t).
2) Teno, nBUTasICh NPSIMOJIMHEWHO CO CKOPOCThIO 20 M/C, HAUMHAET
TOPMO3HTH C YCKOpeHHEM 4 M/cC 2 Onpenenuts CKOPOCTh TeNa
yepes 4 CeKyHAbI?
3) CpenHsist cKOpocTh ABMXEeHUS MOoTolmkiucTa 20m/c. C kakoit
CKOPOCTBIO ABUTAJICS MOTOLIMKJIMCT NIEPBBIE 5 C., €CIH 32
=2 ocraBmueca 10c. on mpomén paccrostare 200m.?
4) YpaBHeHHE JBUKEHHSI MATEPUAIIbHBIX TOUEK UMEIOT BU:
300 Xi=8t-t*  Xp=1,2t°

a) OnucaTh ABUKEHUS.

600

300
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0) Harmucats popmyiisl 3aBucumoctu V=V(t).
B) [TocTpouTh rpaduku 3THX 3aBUCUMOCTEH.
Kitrou k oTBEeTaM:

Bompoc 1 2 3 4
1 BapuaHT X;=150t V=4m/c V1=20m/c PaBHOyCKOpEeHHOE
X,=300+75t V1=8-2t
V220,6t

Kommuiekt onenounsix 3amanuii Ne2. mo Paspmeny 1. Mexanmka Tema 1.2. OCHOBBI AMHAMHUKHU
(AynuTopHasi camocTosiTenbHas paboTa).

BapuanTt Nel

1./IBr>xeHHEe JIErKOBOTO aBTOMOOMIIS 3a1aHO YpaBHEHUEM X:2+4t+2t2.quy paBHO 3HAYECHUE
PaBHOJCHCTBYIONIECH CHIIBI TPUIIOKEHHON K aBTOMOOMITIO Maccoii 217 OnpenenuTs KOOpAUHATY U
3HaYeHHe CKOpOCcTU aBToMoOmIIs yepe3 10c mocne Havana IBUKEHUS?

2.Kuers Maccoii 31 qBuxkeTcs BepTUKaibHO. ONpenesnTh HaTsSHKEHUE KaHaTa: a) IPU OAbEME KIIETH
¢ yckopenuem 0,5 m/c%; 6) pu CIIyCKE KJIETU C TeM e YCKOPEHHEM; B) MPU PAaBHOMEPHOM
IBIDKEHUN?

3.ABTOoMOOMIB Maccoit 10 T, Tporascek ¢ mecta, mpoxoauT nepsbie 60 M 3a 10 cexyna. Haiitu cumy
TATH, ecii Kodpdument conporusnerus 0,057

4.Kakyro cuily Hai0 IPUJIOKUTH JUIsl pPABHOMEPHOT'0 OIbeMa BaroHeTKu Maccoit 600Kkr Ha scTakane
¢ yriom Hakona 20°, ecii K09 GHUIHEHT CONPOTHBICHHS ABIKEHHIO 0,052

5.Macca nepBoro tena 5 Kr, Mmacca BTOporo — 7 kr. TpeHue oTcyTcTByeT B OJIOKE B MEXAY OpycKoM
U TIOBEPXHOCTHIO cToJIa. Maccoii 6yioka mpeneopeusb. KakoBa cuiia HaTsSHKCHHSI HUTH ?

m1

m2
Kirou k oTBeTam:
3amayga No. 1 2 3 4 5
pymna Nel | ¢ v o0 adne, | 3 1“1;6 KzéKH 17xH 2,3xH 33kH

KommekT onenounsix 3aganuil Ne3. mo Pazneny 1. Mexanuka Tema 1.3. 3akOHbBI COXpaHEHHUS B
MexaHuKe (AyIuTOpHas caMOCTOsITeNIbHAas paboTa).

Bapuanr 1.

1. Pakera, maccoi 21, 1eTuT co ckopocThio 240mc. Ot Hee oTaensercs yactsl Maccoit SO0kr u npu
3TOM CKOPOCTh OTIENUBIIEICA yacTh Bo3pacTaer 10 300Mc. Onpenenure CKOPOCTh OTAECTUBIICHCS
BTOPOI1 4aCTH paKeThI?

2. ABTOMOOMJIBL Maccoi 2T, Tporasch ¢ MecTa, mpoxoauT nepsbie 120 M 3a 20 cexyna. Haiitu cuy
TATH, ecii Kodpuruent conporusnerus 0,05?

3. Haiit eHTpoCcTpeMUTENbHOE YCKOPEHHE TOYEK KOoJieca aBTOMOOWIIS, €CITH OH JBHUIKETCS CO
cKopocThio 20 M/C U IIPH 3TOM YacTOTa BpalleHus Koieca 8§ 06/c?

4. Kakyro paboTy COBEpIIAeT YEIOBEK MPH MOTHATHU Tea MAaCCOM 5 KT Ha BBICOTY 1 M ¢ YCKOpEHHEM
2 m/c??

5. Macca nepsoro tena 10 kr, macca Broporo — 14 kr. Tpenue orcyTrcTByeT B OJI0Ke U MEXAY
OpyCKOM M MOBEPXHOCTBIO CTOJIA. Maccoii 650ka npenedpeus. C KakuM YCKOpEHUEM JBIDKYTCS Tena
KakoBa cuna HaTsHKeHUs HUTH?
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ml

m2

Kirou x orBeTaMm:
3agagalNo. 1 2 3 4 5

I'pynmnal 8xH, 242m, 44m 31xH, 28xH, 30xH 17xH 2,3xH 33xH

Kommuiekt ouenounsix 3amanuii Ne 4-5. mo Pasmemy 2. OCHOBBI MOJIEKYJISIPHOH (QHU3UKU |
tepmoguHaMukn  Tema 2.1. OCHOBBI MOJEKYISIPHO-KMHETHYECKON Teopuu. WMpaeanbHblii ra3
(AyautopHas caMOCTOsITENbHAs paboTa).

Bapuanr 1.

Haiinute naBnenue 11 Heona, eciu macca ero 45r, a remneparypa 0°C

[IpencraBuTh AaHHBIN MpoIecC B KOOpAUHATAX

3 V(D.PV)
L,

]

v
|_]

KaxoBa cpennsisi kBagpaThuHasi CKOPOCTh ABM)KEHUSI MOJIEKYJI T'a3a, KOTOPbIM 3aHHMaeT o0bEM Sm?
MIpY JABJICHUH 2° 10°Ia u umeer Maccy OKr.

[Ipn Temneparype 320K cpennsss KkBajpaTH4Has CKOpPOCTb MOJEKyn Kuciopoga 500 wm/c.
OnpeaenuTs Maccy MOJIEKYJbI KUCIIOpO/a, He Mob3ysAch Tabnuieit Menaeneena.

Macca 14,92 -10?°Mornekys1 HHEpTHOTO rasa coctasser Skr. Kakoif 910 ras?

Bapuanr 2.

I'a3 npu naBnenun 8atm u temneparype 12°C 3anumaer o0bEM 8551. KakoBo Oyzner aaBiieHue, eciu
ra3 1aHHOM Maccel pu Temmeparype 47°C 3aiimer 00bEM 8001?

[pencraBute nanublid nporece B koopaunarax P(T) u P(V)

v

T

B nunuuape nox nopuiHeM HaxoauTcs 6 107 M raza npu temnepatype 323K.

Jlo xakoro o6bémMa He0OXOAMMO U300apHO CHKATh ra3, UTOOBI €ro TeMIEepaTypa
noHuswiack o 223K?

Kakoe naBieHue npousBOIAT Mapbl pTYTH B OaJUIOHE PTYTHOH JIaMITbl BMECTUMOCTBIO
3-10° M3 nipu 300K, ecnu B Heit conepxutes 10 18M0J1e1<yn.?

5. T'a3, o6bem kotoporo 0,8 M 3 npu temneparype 300 K npoussoaur nasnenue 2,8
10° I1a. Ha CKOJIBKO KeJIbBHH HAJ0 OBBICHTD TeMnepaTaypy TOM K€ MACChI rasa,
4yTOOBI IIpH naBieHun 1,6 10 *I1a OH 3aHsUT 00bEM 1,4 m™?
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Kirou x orBeTaM:

Bap. 3anaHue
Ne 1 2 3 4 5
1 5,1 Mlla V A 2 700 m/c Mo02)= HEOH
ﬁ?:
2 9,6 aTM 138I1a 20K
4-10°m°

KommiexkT onenounsix 3amanuit Ne 4- 5. no Pasznmeny 2. OCHOBBI MOJEKYJISApHOM (PU3UKU U
tepmoauHamMuku Tema 2.1. OcCHOBBI MOJEKYJISpPHO-KMHETHYECKOM Teopuu. WneanbHblil ras
(AyautopHasi caMOCTOsITeNIbHAs paboTa).

Bapuasnr 1.

1. IpenensHas KoHLEHTpaunus Mojekya mapos pryt (Hg) B Bosmyxe paBHa 3-101°m73, a
aaoBUTOro ra3a xiuopa (Cly) - 8,5 - 1018 m~3. Haiitu MIpU KaKOW Macce KaKJ10ro U3 BEIIECTB B OJTHOM
KyOMUYecKOM MeTpe BO3JlyXa MOSBISETCS OMacHOCTh oTpaBieHuda. lloyemy mpu oOpaiieHuM co
PTYTBIO HY>KHO OBITh OYEHb OCTOPOKHBIM?

2. IInoTHOCTH KHCTOpPOa, HaXoAsIerocs B 6annone npu nasneHun 124 klla pasua 1,6 kr/v°. Haittu
YHCJIO MOJIEKYJ] B €IMHHULE 00bEMa ATOr0 BO3/yXa, KMHETUYECKYIO DHEPIHI0 MOCTYNaTeIbHOTrOo
JBUKEHMS MOJIEKYJI, CPEAHIOIO KBAIPATHUHYIO CKOPOCTb MOJIEKYJI M TEMIIEPATYPY KUCIOPOAA.

3. B muIMHApe M3EIBHOTO JBUraTeNs TEMIIEpaTypa BO3IyXa B Hauane TakTa cxarns obuta 50 °C.
Haiitu Temneparypy Bo3ayxa B KOHIIE TaKTa CXKaTHs, €ClU ero o0bEM yMeHblnaeTcs B 17 pas, a
nasnenue BozpactaeT B 50 pas. [loctpoiite PV — auarpamMmmy 3TOro TakTa.

4. KakoBa IUIOTHOCTh C)KaTOro BO3Ayxa  npu Temmeparype 0 °C B LWIMHIPE JABUTaTels
BHYTPEHHEIr0 CropaHus, eciu OH Haxoautca mnoxa jaBieHueMm 0,17 Mmna (M30bITOYHBIM Haj
aTMOC(epHbIM)?

5. YeM orimyaroTcs APYyr OT Apyra rpaduky 3aBUCUMOCTH JIaBJIEHUS! OT aOCOJIOTHOM TeMIepaTyphl
JUIs Ta3a, HarpeBaeMoro U30XOPHO B JIBYX COCYyJaX, €CIIU OJMHAKOBBI Macchl rasa, a 00bEMbI COCY/I0B
pa3IUYHbI U HA000POT, OAMHAKOBBI O0BEMBI COCYIOB, @ MACChI Ia30B PA3IMYHBI.

Bapwuanrt 2.

1. B nmyckoBom Oasione nu3ens BMecTUMocThio 0,3 M COAEPIKUTCS BO3MIYX, INIOTHOCTH KOTOPOTO
2,86 kr/M°, Omnpenenuts Maccy Bo3yxa B OajIoHe.

2. Bripasuts B equaumnax CU gasnenne 367,7 mm pt.cT 1 300 MM BOJI.CT.

3. MaHoMeTp, yCTaHOBJEHHbBI Ha MMapoBOM KOTJe, Moka3piBaeT namienue 1,8 MIla. Haiitu
a0COJTIOTHOE JIaBJICHUE B KOTJIE, eclii aTMocdepHoe naBienue 740 MM pT.CT.

4. BakyymmeTp mnokasbiBaeT pazpspkeHue 600 MM pr. cr. KakoBo aOconioTHOE jAaBieHHE, €CIH
naBieHue mo 6apometpy 750 MM pT. CT.

5. B GamioHe COMEp:KUTCS KUCIOPOJ Maccoi 2 Kr mpu fasienuu 8,3 MIla u temmeparype 15°C.
Onpenenutb BMECTUMOCTH OalsIoHa

Kommiekt omenounsix 3amanuii Ne 6-7. mo Pasgemy 2. OCHOBBI MOJEKYISPHOW (U3UKU U
TepMouHaMHUKH Tema 2.2. OCHOBBI TEPMOAMHAMUKN (AyIUTOpHAsi CAMOCTOsITeNIbHAs paboTa).
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Bapuanr 1.
1. IlopmneBoi komnpeccop noxaer V = 2.4 M BO3/yXa B MUHYTY (00bEM MPHUBEACH K HOPMAJIHHBIM
yCIOBUSM). 3a Kakoe BpeMsl IaHHbIM KOMIIPECCOP CMOXKET MOAHATH 1aBJICHUE BO3/1yXa B pECUBEPE OT
p:1=0,2 MIla no p,=0,8 MIla. O6bem pecuBepa Vp=5 M, TeMriepatypa Bozayxa t=20 °C.
2. B pe3ynbrare TepMOAMHAMHYECKOTO IpoLecca, NoayyuB 5 k/[k TemnoTsl U3 BHEIIHEH Cpelibl, ra3
cosepim padory 12 k. OTKyna B3su1ach JOMOJHUTEIbHAS] SHEPTUS JJISI COBEPIICHHS pAOOTHI.
3. Pabora BHemHUX Ten Haja ra3om coctaBuia 500 k/x, kpome Toro, ras moiaydui oT Hux 150 x/[x
TemI0Thl. KakoBO U3MEHEHNE BHYTPEHHEN YHEPIUHU ras3a.
Bapuant 2.
1. OnpenennuTes TEOPETUYECKYIO MOIIHOCTh IIPHUBOJA OJHOCTYIEHYAaTOr0 KOMIIpeccopa Ipu
M30TEPMUYECKOM C3KAaTUU BO3yXa, €CIIU €ro MPOU3BOAUTEIHHOCTh MIPHU HaYAIbHBIX MapaMeTpax pl=
0,1MIla u t1=15°C, cocraiser V1= 0,1 m3/c, a xoHeunoe masienue p2= 0,7 MIla. Onpenenuthb
TaK)Ke Pacxo]i OXJIaXIatollel BO/IbI, €ClIM TeMIepaTypa e€ MOBBIIIAeTCs B pyOallike KoMIpeccopa Ha
At=20 °C.
2. Cucrema noxyuuia ot BHeIHUX Ted 10 kJ[>k TemnoTsl, 1 ee BHYTPEHHSS SJHEPIHsl yBEIMUMIach Ha
15 x/Ix. Yemy paBHa paboTa B TaKOM MPOIECCE U KTO €€ COBEPILINII?
3. 3a nukn ra3 cosepmua pabory 800 JIx. CymMMapHOE KOJWYECTBO TEIUIOTHI, OTIAHHOE Ta3oM
BHEIIHUM TeJlaM B Ipoleccax 1ukia, cocrapuiio 300 [Ix. Kakoe kKoiaumuecTBO TEIUIOTHI Ta3 MOIyUYnII
OT BHELITHUX TEJ B IPYTUX MpOIEccax IUKJIA.

Kommiekt onenounsix 3amanuii Ne8. mo Pasmemy 2. OcHOBBI MoneKynsipHOH ¢(u3uku u
TepMouHaMuKM Tema 2.3. ArperatHble COCTOSIHHS BeIleCTBa M (pa3oBble Nepexoisl (AyauTopHas
CaMOCTOSITENIbHAs paboTa).

Bapuanr 1.

1. BrITOBOI1 ra30BbIi BOJOHArPEBATEIh IPOTOYHOIO TUIIA UMEET MOJIE3HYI0 MOIIHOCTh 21 KBT 1
KIIJI 80%. CkonbpKko BpeMeHu OyAeT HAOMHATHCS BaHHA BMECTUMOCTHIO 200 TUTPOB BOJIOH,
HarpeToi B HarpeBatese Ha 24 °C, kaxoB pu 3ToM OyneT pacxop raza? Ilpu cropanun 1 M° rasa
BbIeIsieTcs 3Heprus 36 M/Ix.

2. AnroMuHUEBBIH YaitHUK Maccoit 400 rpaMM B KOTOPOM HaXOJTUTCS 2 JIUTPA BOJIBI ITH TEMIIEpaType
10 °C, nomemaror Ha razoByto ropeinky ¢ KIIJI 40 %. KakoBa MomHocTh ropenku, eciu yepes 10
MUHYT BOJIa 3aKunesna, npuyém 20 rpaMM BOJIbI BBIKUIIENO.

Bapuanr 2.

1. T"a30BbIil BogOHarpeBarelb MPOTOYHOTO THUIA UMEET Noje3Hyto MomHocTh 50 kBT u KIIJ 75%.
CKolbKO BpeMeHM OyneT HamoJHAThCS Oouka BMecTMMOCTbIO 100 JTUTpOB BONOM, HarpeToil B
narpesarene Ha 40 °C, kakoB mpu 5ToM Oyxer pacxox rasa? Ilpu cropannn 1 m° rasa BeigessieTcs
sHeprus 36 MJIx.

2. AnroMUHHUEBBINA YaitHUK Maccoit 600 TpaMM B KOTOPOM HAXOJUTCS 3 JINTPA BOJBI ITA TEMIIEPATYpe
10 °C, nomemaror Ha rasoByro ropenky c¢ KIIJ 35 %. KakoBa MouiHocTs ropenku, eciau uepes 15
MUHYT BOJia 3aKunesna, npuyém 50 rpaMM BOJIbI BBIKUIIENO.

KomrmutekT orneHounsix 3aganmii Ne9. mno Paznmeny 3. Dnexrpomunamuka Tema 3.1. DnekTpuyeckoe
nojie (AyauTopHasi caMOCTOsITeNIbHAs padoTa).
Bapuanrl.
1. HaliTu Benn4uMHy KaXA0ro U3 JBYX OJIMHAKOBBIX 3apsJ0B, ECIIM B BO3yXe Ha paccTossHuu 20 cm
JIpYT OT Apyra OHM B3anMoAencTByoT ¢ cuioun 0,05 H?
2. Ha menkoBbIX HUTAX JUIMHHOM 110 1,5 M B 0IHOM TOYKE MOJBELIEHBI B BO3AYXE 1BA OJMHAKOBBIX
mapuka maccamu 1o 50 mr kaxapiid. [llapukam coo0marT 0 JHOMMEHHBIE H OJJUHAKOBBIE TI0
BEJIMYMHE 3apsi/ibl, IPU 3TOM OHU PACXOJATCS TaK, YTO YTOJI MEXAY HUTSIMU COCTaBIISIET 5,7
rpagycoB. HaliTu BennunHy Ka)aoro 3apsiga’?
3. Kakoe yckopeHue moxy4aer HoH BOJOpo/ia B CBOOOTHOM MoJe ¢ HanmpsbkeHHOCThio 10 B/M? 3a
CKOJIBKO BPEMEHH OH MPOXOAMT MYTh 5 CM, €CJIM HadallbHasi CKOPOCTh paBHa 07
4. IInockuil BO3AYIIHBIN KOHIEHCATOP COCTOUT U3 ABYX KPYIVIBIX IJIACTHH AuameTpoMm 20 M Kaxkaas,
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pa3aeneHHbIN BO3AYIIHON MPOCIONKON 2 MM TOIIMHON. KakoBa eMKOCTh 3TOro KoOHJeHcaTopa?
5. IlocnenoBaTenbHO € KOHIEHCATOPOM EMKOCTBIO 8 MKD BKJIIOYAIOT BTOPOM KOHAEHcAaTOp. EMKoOCTh
OaTapeu Mpu ATOM OKa3bIBaeTcs paBHOU 1,6 Mk®D. KakoBa eMKOCTb BTOPOTo KOHACHCaTOpa?
Bapuanrt 2.
1. OnrHaKOBBIC MIAPHI MAJIBIX Pa3MepoB UMEIOT 3aps bl 3X10 OKu u 3x10 ° Ki1. Paccrosiaue MEXKTY
ux neraTpamu 50 cm. llapsl npuUBOAST B CONPUKOCHOBEHUE U BHOBD Pa3/IBUTAIOTCS HA TAKOE JKE
paccrosinue. KakoBbl cuiibl UX B3aUMOJICHCTBUS /10 U IOCJIE€ COMPUKOCHOBEHHUS?
2. Ha paccrostnuu 50 cM apyr OT Apyra pacroiaoKeHbl 3apsbl 2q U  OJIHOTO 3HaKa. B kakoil Touke
OTpe3Ka, COeIMHAIOIIETO 3apsiibl, HAPSKEHHOCTh paBHA HYJO?
3. Jlo xakoi pa3HOCTU MOTEHIUAJIOB HAJ/10 3apsIAUTh TOPU3OHTAIBHO PACIIONOKEHHBIE HA PACCTOSIHUM
4 cM IpyT OT Apyra IJIACTUHKH, YTOOBI MBUTMHKHK Maccoi 3x10 Bk, Hecymas Ha cebe 1000
M30BITOYHBIX AJICKTPOHOB, OKa3ajJach MKy IUIACTUHKAMH B PaBHOBECHH?
4. Kaxxast 13 ABYX IJIACTUH ILUIOCKOTO KOHJEHCATOPA BHIIIOJHEHA U3 alIFOMUHUEBOHN (POJIBIH
IIomanbo 2 M2 Kax/as, a npocioiika napaguaupoBanHas Oymara Toamunoi 0,1 mM. Haiitu
€MKOCTh 3TOT0 KOH/IEHCATOpa.
5. Kakue eMKOCTH MOYKHO OCYIIECTBUTD, pacrosaras TpeMs KoHJeHcaTopaMu 1o 6 Mx®d?
Kittou k oTBeTam:

Ne rpynnel 1 3ananue 2 3ajmaHue 3 3ajaHue 4 3ananue S 3agaHue

1 4,7-10 " Kn 810 °Kn 109 m/c10°C 300 ud 2 Mx®

2 0,056 H 3,5-10% 510 Kn 7,5 cM 2,4.6,1,3 Mx®
1/Kn

Kommexkr onenounsix 3amanuit NelO. mno Pasnmeny 3. DOnexkrponuHamuka Tema 3.2. 3akoHbI
MOCTOSTHHOTO TOKa (AyAUTOpHAsI CaMOCTOsITENbHAsA paboTa).
1. Omnpenenute CONMPOTUBIECHNE METHOTO IIPOBOJIA CEUCHHEM 17 MM 1 ninuHor 100 meTpos.

2. Y4acTOK ILIeTId COCTOUT U3 MEIHOI MPOBOJOKHU AJMHON 3 MeTpa M IJIOLAAbI0 MOMEePEUHOro
ceuenusa 0,17 MMZ, COCAMHEHHOM MOCIIEIOBATEILHO C ATFOMUHUEBOM MPOBOJIOKOM IJIMHON 4 MeTpa
U IJIOIIAp0 nonepeyHoro ceuenus 0,28 mM?. Kakas cuna Toka Oyzaer mpoTekath B JaHHOM IIeTH,
€CJIM K Hel oJIBOANThCs HanpsbkeHue 1,4 B?

3. Ilpu muranmm motpedbutens ot snementa ¢ JJC 1,5 B cuma toka B menm paBHa 0,1 A.
OTIpeIeTTUTE BHYTPEHHEE COMTPOTUBIICHHE OaTapeu, €Cliu CONMpOTUBIIeHnE noTpedurens 2 Om.

4. TeneBusop, norpedisiemass MOIIHOCTh KoToporo 150 Bt, pabotaer oT ceTu ¢ HampsiKeHUEM
220 B. Omnpeaenure cuily TOKa B TEJIEBU30PE.

4.1.3. JIABOPATOPHAS PABOTA
KommiekT onenounsix 3aganuii Nel. mo Pazneny 1. Mexanuka Tema 1.1. OcHOBBI KMHEMAaTUKH
(AyautopHas caMocTosiTeNNbHAs paboTa).
3ananue: M3ydeHnne yckopeHus Tea Npu ABM)KEHUHU 110 HAKJIOHHOM INIOCKOCTH.
Tema: M3mepenue yckopeHHUs: CBOOOIHOTO MaIeHUs C IOMOIIbIO HAKIIOHHON TIOCKOCTH
Lens: onpenenuTs yCKOpeHHe CBOOOHOTO MaIEHUS
[TpuOops! 1 MaTepHanbl: 1epPEeBSIHHBIA OPYCOK, HAKJIOHHAS MIIOCKOCTh, IITATHUB C My(QTON U JIANKOH,
4achl, TMHAMOMETP, JIMHEHNKA.
Xon paboTsl

[TomecTuTh OpyCcOK Ha HAKIOHHYIO IUNIOCKOCTh. I3MEpHUThH BBICOTY HAKJIOHHOM IIOCKOCTH U
IPONJEHHBINH MyTh OPYCKOM, BpeMsl CKOJIbKEeHMsI OpyCcKa M0 HaKJIOHHOU TuiockocTH. CuenaTh
CXEMAaTUYECKUI PUCYHOK C YKa3aHUEM CHJI, IEHCTBYIOLINX Ha TEJIO.
3anuiieM BTOpoi 3akoH Hpr0TOHA B BEKTOPHOM BHUJE U B IPOEKIMAX HA OCH

KOOpAUHAT. N +F,, +F,, =ma

Ox: -F,,, + Fsino. = ma
Oy: N - F,cosa= 0
F.=mg; F,, = uN; N = mgcosa,; F,, = umgcosa
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Peas monmy4eHHbIE ypaBHEHHUS, BRIPA3UM YCKOPEHHE CBOOOIHOTO MaJICHUS: ko s LU

. at’
b —

YckopeHue a BbraucisieM u3 GopMyIibl 2 | Tak KaK Ha4albHas CKOPOCTh OpyCKa Ipu
28
a=—-

CKOJIBKEHUH 110 HAKJIOHHOM INIOCKOCTH PpaBHaA 0: r ]_IJ'IH BBIYMCIICHUS SIN0. U COSOL HY>XHO 3HATb

: h
SINct =— \/—>
JUIMHY U BBICOTY HAKJIOHHOM IIIOCKOCTH: S cosa =v1-sin"«a

Ne S, m h, m t,C t.,, ¢ Acp, WWea sino cosa.

3

Jlnsa onpenenenus koagpuuueHTa TPEHUs CKOJIBXEHUsST OpYCOK MPOTAIUM 10 TOPU30HTAIBLHOM
iockoctu. B aToM cityuae Ha Opycok OynyT AeiicTBOBaTh 4 CUIIBL: cujla TSKECTH, CUJIa YIIPYTOCTH
IPYKUHBI JUHAMOMETPA, CUJIAa TPEHUS, CUJIA PEAKIIMH OIOPBI.

[Ipu paBHOMEpHOM JABIKEHHH OpycKa 3TH CHIIbI OyAyT monapHo passsl: F,,,=F,, F,=N, T.

e. Fy=uF,, rorna kooppuuueHT TpeHus paBeH Ey

BriBoja (¢ yueToM morpeuHocTei):

Kommuiekt oneHownbix 3amanuii Ne2. mo Pasmemy 3. DnexrtpommnHammka Tema 3.2. 3akoHBI
MOCTOSIHHOTO TOKa (AyIUTOpHAsi cCaMOCTOsITeNIbHAst padoTa).
3ananue: M3yueHnune 3ak0HOB MOCIEI0BATENBHOTO U MAPAIIEIIBHOIO COETUHEHMSI IPOBOJHUKOB.
3ananue Nel.
OKCHepUMEHTAJIHO MPOBEPHTE YTBEPIKIEHUE O TOM, UTO JJIsl DJIEKTPUUYECKOM 11T, coepKalien
JIBa MOCJIEI0BATEIbHO COEMHEHHBIX conpoTuBieHus R1 u R2, cnpaBeanusel paBeHcTBa: Rip = Ry +

Ul R1
Ry Up=Ui+Um o m TAe Uz n U; - naieHust HanpsKeHUst HA COOTBETCTBYIOLIUX

COTIPOTHBIICHUSX

3amanne No2.

OKCHepUMEHTAIHO MPOBEPHTE YTBEPHKACHUE O TOM, UTO IS AJIEKTPUUECKON LIeTH, coaepxKalen
JIBa MMapajuIeIbHO COSIMHEHHBIX y4acTKa, CpaBeiIuBLI paBeHCcTBa: [12 = 11 + I2; 1/R12 = /Ry + I/R;
ul; /1, =R, /Ry, rae I u I, — Tokm, poTeKaromme 4epe3 COOTBETCTBYIONIUE COMPOTHUBIICHHUS.

Kommnexkr omnenounsix 3aganuii Ne3. mo Pasgenmy 3. Onextpoaunamuka Tema 3.2. 3akoHBI

MOCTOSTHHOTO TOKa (AyIUTOpHAs CaMOCTOsITEIbHAs paboTa).

3ananue: OmnpezneneHue yAeIbHOTO COIPOTUBIEHUS POBOIHUKA.

[lenb: onpenenuTh yAeabHOE COMPOTUBIEHNE MPOBOJHUKA OMBITHBIM MYTEM, OLEHUTH MOTYYEHHBIN
pe3yabTaT C Y4ETOM MOIPEUIHOCTH, HAYUUTHCS MOJIb30BATHCS CIIPABOYHBIM MaTEPUATIOM.

KpaTkue Teopetnueckue, cripaBOUHO-MH(POPMAIIMOHHBIE U T.II. MaTEPHUAJIBI [TO TEME 3aHATHUSA:

[lepedens cpeacTB 00yUdeHHs, UCTIOIB3YEMBIX HA yUeOHOM 3aHATHH .
Hcrounuk Toka, pe3ucTopbl, aMIepMeETp, BOIBTMETP, PEOCTAT, COEAMHUTENbHBIE TPOBO/IA, KITIOU.
[TpakTryeckue 3a1auu, 3aJaHUs, YIPaKHEHUS:
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CoOpaTb 9JIEKTPUUYECKYIO LI€lb, ONPENEIUTh II0KA3aHUS DSJIEKTPOU3MEPHUTEIbHBIX MPUOOPOB
paccyuTaTh MO MOJIyYEHHBIM JaHHBIM COTPOTUBIICHUE POBOJHMKA. Mcroib3ys popMyiy 3aBUCUMOCTH
IPOBOJHMKA OT MaTepuaja, JJIUHbBl W IUIOIIAAM IIONEPEeYHOr0 CEUYCHMsI OIpPENeNUTh YAEIbHOE
COIPOTUBIICHUE MaTepHaa.

[Topsinok BeIoIHEHHS pabOTHI:

1.CoOpath 3IEKTPHUYECKYIO LI€Mb, COCAWHUB TIOCIEJOBATEIbHO MCTOYHHK TOKA, IPOBOIHUK,

amIepMeTp, KIo4.

2.ITapannenbHO NPOBOIHUKY MOJAKIOYUTH BOJIBTMETP.

3. 3apucoBarb CXeMY €U B TETPa/b.

4.YcTraHOBUTH AIMHY IpOoBOAHUKA: | BapuaHT- 25 cMm, [I-BapuanT - 50cm.

5. 3aMKHyYTh Lielb, U3MEPUTh CWIly Toka | B nenu u HampsbkeHue U Ha KOHLAX INPOBOJHUKA,

pe3yJIbTaThl 3aHECTH B TAOJIUILY.

6. Paccunrath cOonpoTUBICHUE IPOBOJHHKA, [10JIb3YsICh 3aKOHOM OMa Ui yJacTKa LEeMH:

U
1 = E; R = 7
7. PaccunTath miomanb IOIIEPEYHOT0 CCUCHUA IIPOBOAHMKA 1O q)OpMYJ'IeZ
wd?
T4

rae d = 0,5MM - nuaMeTp MpoBOJHUKA (M3MEPSETCS ITAHTCHITUPKYIIEM).
Pesynbrarhl 3aHeCTH B TaOIUILY.
7. BbIUMCIUTH yJeIbHOE CONMPOTUBIICHUE MPOBOIHUKA IO hopmyie:

Pe3ynbrarhl 3aHecTH B TaOIULLy.

9. Ucnone3ys mpuiokenue 9 B cOopHuke 3amad mo ¢usuke A.Il.PsimkeBnu (ctpanuma 166)
OTIpeNIeNIUTh MaTepuai, U3 KOTOPOro U3rOTOBJIEH MPOBOHHUK.

10. Berauciuth aOCONMIOTHYIO TOTPEITHOCTh U3MEPEHUM:

Ap = IpOl‘IbITa - pTaﬁnw{HoeI

PesynbTar 3anectu B Tabmuiy.
11.BBIYuCcIuTh OTHOCUTENBHYIO TIOTPEIIHOCTh U3MEPEHHH 10 hopmyre:

Ap
e=—-100%
Praauunoe
P C3YyJIbTAThl 3aHCCTH B Ta6J'II/IHy.
Tabnuua pe3ynpTaTos:
©
o ©
) © g
s T 2 o8 3 . &,
g ] @ a = 9 > x 5 F
I = o [ o = o O =z 9
© o a n I E vV 3 Ir O o ©
x Q = C Q g 7 « o < = I - I
o X = 5 o v s I B @ 3 s 3
o S 3 T = I 9T = 3 5 g s g
©
s - g s g 25: 25 85 f%
S T o = S ce 3 =8 < c o c
1A U,B R,0m I, M d, M S, M2 P, Ap, g, %

o
=
=
o
=
=
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BriBoapbr:
Ha ocHoBanum pacué€ToB U U3MEpEHHI cieaiTe BBIBOJ O MPOAETIaHHOI padoTe.

Kommnexr onenounsix 3azanuii Ned. mno Pasgeny 3. Dnexrpoaunamuika Tema 3.2. 3akoHBI
HOCTOSTHHOTO TOKa (AyIUTOpHAs CaMOCTOSATENbHAs paboTa).
3ananue: M3mepenue 3/1C u BHyTpEHHETO CONPOTUBIICHHSI NCTOUHUKA TOKA.
N3yunre metox nzmepenns 3/{C u BHYTpeHHETO CONPOTUBIICHUS HCTOYHUKA TOKA C TOMOIIBIO
amrepMeTpa U BOJIbTMETpa.

y
e+
0 R[]
AN
(A)
s msmepenuss DJIC ¥ BHYTPEHHETO COIPOTHUBJICHHUS UCTOYHMKA TOKa COOEpHTE

AJIEKTPUYECKYIO 1Iellb, CXEMa KOTOPOM IOKa3aHa Ha pucCyHKe K HCTOYHMKY TOKa MHOJKIIIOUHTE
aMmepMeTp, COMNpPOTHBICHHE M  KIIOY, COEJUHEHHbIe TmocienoBaTenbHo. Kpome  Toro,
HEMOCPEICTBEHHO K BBIXOAHBIM TIHE3JaM MCTOYHHMKA MOJKIIIOUUTE €Ie M BOIBTMETp. M3mepsior
OJIC mo mnoka3aHuiO BOJBTMETpPAa IPU PAa30OMKHYTOM Kirode. OToT mnpueM omnpexnenenus JC
OCHOBaH Ha CIJIEJCTBUM M3 3akoHa OMa /Jis MOJIHOM LenH, COIIACHO KOTOPOMY IpU OECKOHEUYHO
0O0JIBIIIOM CONPOTHBIICHUH BHEIIHEH IIEMH HAIMPsDKEHUE Ha 3a)KUMax UCTOYHHKA paBHO ero D/[C.

Jls onpenieneHysi BHyTPEHHETO CONPOTUBIIEHUS UCTOYHMKA 3aMKkHUTE Kimtou K. Ilpu sTom B nienu
MOKHO YCIIOBHO BBIJIETTUThH [IBa y4acTKa: BHEIIHUN (TOT, KOTOPBIA MOJKIIOYEH K UCTOYHHKY) H
BHYTPEHHUH (TOT, KOTOPBIM HaXOIUTCSI BHYTPU UCTOUYHMKA ToKa). [Tockonbky D/IC ncrounuka paBHa
CyMMe MaJICHHs HAIPSOKEHWH HAa BHYTPEHHEM M BHEIIHEM ydacTtkax uenu: E = U, + Uy, TO0 U, =
E — Ug

ITo 3akony Oma s yuactka nenu U, = [ -1 (2).IloactaBuB paBeHctso (2) B (1) momydaror:
E-Ug

J

[-r=E— Uy oTKygar =

Kommiekt oneHounbsix 3azaHuii Ne3. mo Pasgeny 3. Onexrtponmnamuka Tema 3.2. 3akoHBI
MOCTOSTHHOTO TOKa (AyAUTOpHAsI caMOCTOsITeNIbHAs paboTa).

3amanue: [IpoBepka ¢(opMya SKBHUBAJIEHTHOTO CONPOTHBIEHHMS NpPU IOCIEAOBATEIbHOM H

napajuleIbHOM COEIMHEHUU TOTpeOuTenei SHEpTuu.

[lenb: TpOBEPUTH OCHOBHBIE 3aKOHOMEPHOCTH MOCIIE0BATEIBHOTO U NApauIEIbHOTO COEIUHEHUN
MIPOBOJIHUKOB (PE3UCTOPOB), a TAKXKE CHPABEIMBOCTH (OPMYI IS ONPEACIICHUs] DKBUBAJICHTHOTO
COINIPOTHBIICHUS.

- U3YYUTb YCIIOBUSI BOBHUKHOBEHUSI UHAYKLIMOHHOTO ToKa, D/IC MHAYKIUY.
Kpatkue Teopernyeckue, CipaBOYHO-UH(POPMALMOHHBIE U T.II. MATEPUAIIBI [10 TEME 3aHATUS
1) Tlpu mnocnenaoBaTENbHOM COCIUHEHHWH TPOBOAHMUKOB R;m Ry cuima Toka, WAyHmIEro Mo HUM,
OJIMHAKOBA:
[ =11 =12
a HaNpsyKEHUE Ha KOHIAX ATOr0 y4acTKa LIENHM paBHO CyMME NaJCHUN HANpsDKEHMS Ha KaKJIOM W3
IIPOBOJHHUKOB:
U=Ul+ U2
[Ipu mr0Gom ymciie mocae10BaTeNIbHO COeAMHEHHBIX TPOBOAHUKOB MOJIHOE CONPOTUBIICHUE y4acTKa
enu
R =R1+ R2+ R3 +....
2) Ipu napauielbHOM COSTUHEHUH MTPOBOHUKOB HAMPSHKEHHE HA UX KOHIAX OJMHAKOBO:
U=Ul= U2
Cuna Toka B LIeNU paBHAa CyMM€ TOKOB, UIYIIUX 10 HapajieIbHO COETMHEHHBIM ITPOBOJHUKAM:
I =11+ 12
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[Ipu mr0O60M 4HCIIe TMapauieTbHO COCIUHEHHBIX IPOBOJAHMKOB JKBHBAICHTHOE (TIOJHOE)
COTMPOTHBIIEHUE ITOTO yYacTKa IeH onpenesiercs Gopmymnoi:

ITepeuens cpeacTB 00yUyeHHMs], UCTIONB3YEMbIX HA Y4€OHOM 3aHATHH

Hcrounuk ToKa, pe3ucTophl, aMIEPMETP, BOIBTMETP, PEOCTAT, COEAMHUTEIbHBIE IPOBOA, KIIOY.

[TpakTuyeckue 3agauu, 3aJaHNs, YIPAKHEHUS:

CoOparb 3IEKTPUYECKYIO IIETb, ONPENEIUTh IMOKAa3aHHs 3JIEKTPOU3ZMEPHUTEIBHBIX MPUOOPOB IPH
pa3IMYHBIX CONPOTUBJICHUAX MOTpedUTeNns (pe3ucropax), paccuuTaTh IO IOJTYYEHHBIM JaHHBIM
COIPOTUBIIEHUE KaX0I0 PE3UCTOPA U OOLIEE CONPOTUBIIEHHUE IIPHU MOCIEI0BATENBHOM U MapaJljIeIbHOM
COEZIMHEHUU PE3UCTOPOB.

[Mopsinok BeImoHEHHs pabOTHI:

1. Cobepure cxemy, COCTOSIIYIO U3 COCTUHEHHBIX IMOCIIEAOBATENIFHO MCTOYHUKA TOKA, pPEocTaTta,
amIepMmeTpa, 0OTHOro pe3nucTopa.

[Toaxmtounte k Toukam C u D BoapTMETp napaiieibHO PE3UCTOPY.

3aMKHHUTE LTI U U3MepbTe CHIy ToKa |1 n Hanpspkenue Us.

3aMeHUTE NEPBBIN PE3UCTOP BTOPBIM U U3MEpPbTE cUily ToKa |l u Hanpsbkenue Uj.

[Topxmrounte Mexay toukamu C m D obGa pesucropa mnocienosarenbHo. [lapamnensHo um
MOJKJIIOUUTE BOJIbTMETP. M3MepbTe cuiy Toka |3 u Hanpsixenue Us.

CoenuHuTEe pE3UCTOPHl NapajjiesibHO, MOAKIOYMTE HUX Mexay Toukamu C u D, 3arem
NapajuIeJIbHO UM MOJKIIIOUUTE BOJIbTMETP. M3MepbTe cuiny Toka |4 u Hanpsokenue Uy.

7. Pe3ynbpTaThl u3MepeHuii 3anumure B Tabauiy 1.1.

agblrwn

o

Ta6muma 1.1
l1, A Uy,B I, A U,,B I3, A Us,B la, A U,,B
8. Tlpomeaute pacu€Tsl U 3amoyiHUTE TAOIHITY 1.2.
Tabmuna 1.2
Uy U, Us Us R = R;+R RiR;
Ry =— R, =— Ruocn = 7 map — 7 et ! 2 Ruap =
I I, I3 Iy Ry + R,

8. CpaBHUTE 3HAYECHHUSI SKBUBAJCHTHBIX COMPOTUBJICHUN NMPH MOCIEIOBATEILHOM U IMapauIeIbHOM
COEIMHEHUSAX Pe3UCTOpOB. BO3MOKHOE HECOBNAJECHUE PE3yIbTaTOB OOBSICHAETCS MOTIPEIIHOCTIMU
U3MEPECHUM.

9. BeruucnuTe aOCOMIOTHYIO M OTHOCUTEIBHYIO IIOTPEIIHOCTH U3MEPEHUi 1o popmynam:
AOCOTIOTHAS IOTPELIHOCTD:

ARi = &iRi
OTHOCI/ITGHBHaﬂ MOrpeIIHOCTL:
5 _ DR
l Rl

10. Onenure, HaCKOJBKO OMIMOKM M3MEPEHUI MOBIMSIM HA COBIAJCHUE PE3yJbTaTOB. 3alHILUTE
OKOHYATEJIbHBIE PE3YJIBTATHI U3MEPEHHUI CONMTPOTHUBIICHHUM IS KAKIOTO CiIy4asi B BUJIE
R-AR < R < R + AR.
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BriBoapbr:
Ha ocHoBanumM pacu€ToB H M3MEpEHWH clenaidTe BBIBOA O CIPAaBEUIMBOCTH  (OPMYI

IMOCJICA0OBATCIIBHOI'O U MapalICIbHOTO COCAUMHCHUA HOTpG6PITCJ'ICI>i.

1)

2)

KommiekT oueHouynbsix 3amaHuit  Ned. no Pazmeny 3. DOnekrpogunamuka Tema 3.5.
DneKTpOMarHuTHas MHAYKIUS (AyIUTOpHAs caMOCTOsITeNIbHAsA paboTa).

3ananue: V3ydeHue siBICHUS JIEKTPOMArHUTHON UHIYKIIHH.

[IponabmroaliTe SIBICHHE DJICKTPOMAarHUTHON WMHAYKIMH. Uepe3 IMOJoCTh KaTYIIKH IepeMerianTe
MarHuT ¥ OMPEJEIUTE MPU 3TOM HANPABICHUE HWHIYKIMOHHOTO TOKa IO OTKJIOHEHHUIO CTPEJIKH
raJibBaHOMETpaA.

ers
L: s e To i ate SN0 GBS Fin R R e S T T =

Hanpagienne HHAYKIIMOHHOTO TOKa MOXKHO OIPEeNUTh | 1o npaBuity Jlenna. B pabore ero MmoxHo
NPUMEHUTH TaK:

OmnpenenuTs pacroyioKeHNe MAarHUTHBIX IOJIFOCOB KATYIIKA NMpPU ABMDKEHHMH Maruurta (K MarHuTy
00paIléH MOJIOC, KOTOPHIH MPETSTCTBYET €r0 IBUKEHUIO);

Onpenenutsh (10 TPaBUIy MATHUTHOH CTPENKH) HANpaBleHHE BEKTOpa B MAarHUTHOrO MOJ,
CO3JJAaHHOTO TOKOM B KaTyIIIKE;

3)Onpenenuts (M0 mpaBmly OypaBunKa) HallpaBJICHHE TOKA B KAaTYIIKE.

Kowmrmnekt oreHounbix 3amanwii Ne6. 1o Pasmeny 4. Konebanus m Bomabel Tema 4.1.
Mexannueckue KoneOaHus ¥ BOJIHBI (AyAUTOpHAS] CaMOCTOSTENbHAS paboTa).

3anmanue: V3ydeHue 3aBUCUMOCTH MEPHOJIA KOJICOAHHUIA HUTSHOTO MASTHUKA OT JUTHHBI HUTH.

[{enb: U3y4UTHh 3aBUCUMOCTHU TIEpHOa KOoJeOaHU HUTSHOTO MasiTHUKA OT JUTMHBI HUTH.
DKCTIEpUMEHTAIBHO MPOBEPHTE (POPMYITY, CBSI3BIBAIONIYIO TIEPUOJ KOJICOAHUI MasTHUKA C JTMHOM
ero Imnojpeca.

I
T=2]] \/; (1), roe I- nuHa moaBeca, a §g—ycKOpeHUue CBOOOTHOTO TaJCHUSI.

HyxHO MOMHUTB, YTO 3aBUCUMOCTb NepHoa KoieOaHUuM OT JUIMHBI, BbIpakeHHas popmysnoi (1),
CIpaBe/INBa JIUIIb JUI TAKUX MasTHUKOB, Y KOTOPBIX JUIMHA MOJ[BECAa 3HAYUTEIBHO (HE MEHEE YEM B
JIECSITh pa3) MPEBOCXOIUT pa3Mep MOJIBEUICHHBIX IPY30B (AJIMHON HUTHU CIIEyeT CUYUTATh PACCTOSHUE
OT TOYKH I10/IBECA JI0 LIEHTPA TSHKECTU TPy3a).

W3 stoit hopmymsl crieayer, HampuMep, 4To TEpHo] KoaeOaHnii H3MEHUTCS BIBOE ITPU U3MEHEHUH
JUIMHBI TIOJIBECA B UETHIPE pa3a.

OTo crneAcTBUE M NpoBepuTh B padore. IloodepeaHO HCHBITHIBAIOT JIBa MasTHUKA, UIMHBI
IIOJIBECOB KOTOPBIX OTIMYAIOTCA B UeThIpe pa3a. Kakaplli U3 MasgTHUKOB NPUBEAUTE B JIBUKEHUE U
U3MEphTE BpEMsl, 3a KOTOPOE OH COBEpPUIUT OINpeAeNIeHHOEe KOJU4ecTBO KoseOaHui. YUToOsbl
YMEHBIINTh BIUSHUE MOOOYHBIX (AKTOPOB, OMBIT C KaXJbIM MasTHUKOM IOBTOPHUTH 5 pa3. 3arem
BBIUMCIIUTE MEPUO/Ibl MASTHUKOB U HAMJIUTE UX OTHOIICHUE.

Kowmmnekt onenHounsix 3amanuid Ne7. mo Pasmemy 5. Onrtuka Tema 5.1. Ilpupoma cBera
(AynuTopHasi camocTosaTenbHas paboTa).
3ananue: OnpeneneHue noKas3aTels MPeJIoMIICHUS CTEKIIA.
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Llenp: onpenenuTs NOKa3aTellb MPEIOMIICHUS CTEKIIA.

[lepeueHsb cpeAcTB OOYyUCHHsI, UCMOIB3YEMBIX Ha y4eOHOM 3aHSATHHU. CTEKIISIHHAs TUIACTHUHKA,
umeromias Gopmy Tpaneuuu; KapToH; 4 UrOJIKU; UCTOYHUK CBETA.

[IpakTuueckue 3a1auu, 3a1aHUsl, YIPOKHCHHUS:
[Topsinok BhIMONIHEHUS PaOOTHI:

1.
2.

[Tonoxxute HaA CTON JTUCT KapTOHA, @ HA HETO — CTEKJIIHHYIO IUIACTUHKY.

BoTkHuTE B KapTOH MO OJHY CTOPOHY IUIACTUHKHU J1Be OynaBku — 1 u 2 Tak, 4ToObl OynaBka 2
Kacajach rpaHy IiacTUHKU. OHU OyAyT OTMeYaTh HallpaBJICHUE NAAAl0IIEro Jyyva.

I'nsans ckBO3b MIIACTUHKY, BOTKHUTE OynaBku 3 U 4 Tak, YTOOBI OHU 3aKphIBaJia MEpPBbIC JBE.
[Tpu 5TOM TpeTbs OynaBKa TOXKE JIOJKHA KacaTbCs TIACTHUHBI.

Y6epute OynaBku, 0OBeAUTE IJIACTHUHY KapaHAAIIOM M B MECTax MPOKOJIOB JIMCTAa KapTOHA
OynaBKaMH MIOCTaBbTE TOUKH.

Haueprure nagaromumii ayd 1-2, npeiaomieHHbIN ay4 3-4, a Takke NEPICHAUKYISP K TPAaHUIIES
IUTACTUHKH.

OtrmersTe Ha Jydax Touku A u C takue, uto AB=BC. W3 Touek A u C onycTure
nepneHuKkyisapsl AE u CD Ha nepneHIuKysp K rpaHule TUIaCTUHKY.

UsmepuB otpesku AE u CD BblumcnuTe mokaszareiab MPETOMIICHHSI CTEKIa, HCIOJb3Ys

3aKOHBI:
) AE ) CD sina
sma—E, smy—ﬁ, Tl—%
[ToBTOpUTE OMBIT emi€é ABa pa3a, MEHss HAMNpaBieHHE NaJAOIIEro Jiyya, Pe3yNbTaThl
3alUIINTE B TAOIUILY:
Tabnuna pe3ynbpTaToB

Ne
OHLITA AE (cm) CD(cm) n Nep An Ang, €

1
2
3

Onpenenure CpeaHIO aOCOIIOTHYIO MOTPENTHOCTh W3MEPEHUN METOJIOM CpEeIHEeH
apuQMeTUIECKOi:
ny +n, +ns
Cp - 3
Any = |ny — g
An, = |n2 - ncp|
Ang = |n3 — ng|

Any + An, + Ang
Ang, = 3

n

10. OmnpenenuTe OTHOCUTENBHYIO TIOTPEITHOCTh U3MEpPEHUs TI0 (hopmyie:

An

cp

n

£ =
cp

[Tpu BBIOTHEHUU PaOOTHI UCIIONIBb3YHTE MOSICHAIOMNNA PUCYHOK:
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BriBoa: 3anummTe BBIBOI O MPOIEIIaHHON padoTe.

Kowmrnekt omenounbix 3amanuii Ne8. mo Pasmeny 5. Onrmka Tema 5.1. Tlpupoma ceera
(AynuTtopHas camocTosITeNbHAsA paboTa).

3amanne: OnpeneneHne ONTHIECKON CHIIBI COOMPAIOIIEH JIMH3HI.

Henb: u3ydyeHue cnocoO6oB onpeseneHust JOKYCHOIO pacCTOSHUS COOMpAIOIIel U paccerBaroeit
JIMH3, TOCTPOEHUE U300paKEHUN B HUX.

OnTudeckasi ckambsi ¢ MOACTaBKamMu; coduparomas L1 u pacceuBaromas L2 TuH3BI; OCBETUTEND S;
9KpaH D.

[IpakTudeckue 3a1aum, 3a1aHus, YIPAKHEHUS:

N3yuuth cnocoObl ompeneneHns (POKYCHOTO PacCTOSTHHS COOMpAroeld M pacCcerBarOIICH JIMH3,
MOCTPOUTDH N300paKeHHI B HUX.

[Mopsiok BeITOTHEHHST PaOOTHI:
1. YcTaHOBUTH 3KpaH Ha JOCTATOYHO YJAJIEHHOM PACCTOSIHMM OT OCBETUTENs. PacmonoXuTh MexIy
9KPAHOM U OCBETHTEJIEM COOHMPAIOIIYIO JMH3Y, W TUIABHO TIepeMeniasi €€ BI0JIb ONTHIECKOW CKaMbH
JI0 TIOJIY4YEHHUs Ha SKpaHe PEe3KOro N300pakeHHs mpeamera (CeTKN).
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2. U3meputh paccTosiHue oT mpeamera d U ero u3o0pakeHus Ha dkpaHe T 10 onTHyeckoro neHTpa
nuH3bL. U3MepuTh MOJ0KEHNE SKpaHa.
3. OmpIT MOBTOPUTH HE MEHEE TPEX pa3 IMpH Pa3IUYHBIX PACCTOSIHUSAX JKpaHa OT OCBETHTEIIS.
PesynbraT n3mMepeHuii 3aHecTH B TaONIUILY.
4. Onpenenuth, MOJL3YsACh hopmysoit (1), rmaBHOE (HOKYCHOE pacCTOSTHUE COOMparoliei JIMH3bI B
K)KJIOM OIIBITE M HAWUTE Cpe/IHee 3HAUCHHE.
5. Paccuurarh yBenudeHHUE JIMH3BI MOJIB3YAICH (hopmyIioi (2)
6. Caenatb MOCTPOSHHE X0/1a OCHOBHBIX JIy4ei B JINH3E.

Ta6muipl 1 BEIBOABI (6€3 (OPMYITUPOBKH):

o d, cm f, cm F,cm Fcp, cm

NI P

KommuiekT onenounbix 3ananuii Ne9. no Pazneny 6.KBantoBas ¢usuka Tema 6.2. duznka aTOMHOTO
sapa (AyauTopHast CaMOCTOSATENbHAs paboTa).
3ananue: M3yueHne TpeKOB 3apspKEHHBIX YacTHI] 110 TOTOBBIM (oTorpadusm.

3ananue: M3yueHne TpeKoB 3apsHKEHHBIX YaCTHIL IO TOTOBBIM (oTorpadusim.

Llenb: BBINOAHUTH aHanu3 ¢ororpaduil TPEKOB 3apsKEHHBIX YACTHULl, MOJYYEHHBIX C ITOMOIIBIO
kamepbl Bunbcona, [1y3pIppKOBO# KaMephl B METOJIOM (DOTOIMYIIbCHH.

Kpartkue Teopernueckue, cipaBO4YHO-MH()OPMAIMOHHBIE U T.II. MATEPHAJIbl IO TEME 3aHATHSL:

Tpekn 3apspKeHHBIX 4acTHLl B KaMmepe BunbcoHa mpeacTaBisitoT  coOOM  LENOYKU
MHUKPOCKONHUYECKUX KameleK >KUIKOCTH (BOABI MM CIUPTa), OOpa3oBaBIIMXCA B pe3ysbTaTe
KOHJICHCALIUU MEPECHILIEHHOr0 Mapa 3TOM KUIAKOCTU Ha MOHAX, PACIIOJIOKEHHBIX BAOJIb TPAEKTOPHU
3apsOKEHHOW dacTuipl,  Tpeku 3apsyKeHHBIX YacTUIl B IIY3bIPDHKOBOW KaMepe — ILENOYKHU
MUKPOCKOIIUYECKUX MYy3BIPHKOB Iapa MEpEerpeTod XUAKOCTH, 0Opa30BaBIIMXCS HAa MOHAX. TpeKu
3apsHKEHHBIX YacTHIl (DOTOAMYJICUU — IIETIOUKH 3epeH METAIIIMUECKOro cepedpa, 00pa3oBaBIINXCS
Ha MOHaX. TpeKu MOKa3bIBAIOT TPACKTOPHUIO JBUKEHUSI 3apSyKEHHBIX YaCTHII.

JinHa Tpeka 3aBHCHUT OT Ha4aJbHOM SHEPIUU 3apsKEHHOM YacTHIBI M IJIOTHOCTH OKPYXKAroIIEn
Cpeipl: OHAa TeM 0OJbIIe, YeM OOJIbIIE SHEPTUsl YACTULIBI U YEM MEHBIIIE TNIOTHOCTh CPEb.

TonmuHa Tpeka 3aBUCHUT OT 3apsijia U CKOPOCTH YacCTHIIbI: OHA TeM OoJibllle, 4eM OOJIblIe 3apsi
YaCTUIIBI U YEM MEHBIIIE €€ CKOPOCTb.

[Tpu nBMKEHUU 3apsHKEHHOW YacTHIBI B MATHUTHOM I10JIE TPEK €€ MOJIy4aeTcs UCKPHUBIICHHBIM.
Panuyc KpuBU3HBI 3aBUCUT OT MAaccChl, 3apsia, CKOPOCTH YaCTUIbl U MOAYJISI MHAYKIIMA MarHUuTHOTO
HOJIs: OH TeM OoJblle, yeM OOJbIIe Macca U CKOPOCTh YaCTHUIbl M YEM MEHbIIE ee 3apsi U MOAYINb
UHAYKIIMA MarHUTHOTO TIOJISI.

Ilo n3MeHeHuIo paauryca KpUBHU3HBI TPEKA MOKHO ONPEACIUTD HAIIPABICHUE JBUKCHHS YaCTULIBI
U HU3MEHEHHE €€ CKOPOCTH: B Hayajie JBHKEHHUS CKOpPOCTh Oousbllie TaM, rAe OOoJbIlIe paguyc
KPUBU3HBI TPEKA.

[lepeueHs cpeacTB 00yUEHUS, UCTIONb3yEMbIX HAa Y4€OHOM 3aHSATHU:

dororpadun TpeKoB 3apsLKEHHBIX YACTHII, IMOJYYEHHBIX B KaMmepe BuibcoHa, My3bIpbKOBON
KaMmepe U Ha (OTOAIMYJIIbCUH.

[Topsinok BeIONHEHHS pabOTHI:



99

a) 0)

3amanue Ne 1
[Tpoananusupyiite nepByio ¢ororpaduio (pucyHokl, a), Ha KOTOpOW H300pa’keHbI TPEKH O-
yacTull B Kamepe BuibcoHa 1 OTBETHTE Ha BOMIPOCHI:
1. B kakoM HampaBJIeHUU ABUTAIUCh O-4aCTULIbI?
2. [loueMy [TMHA TPEKOB 0.-YACTHII IPUMEPHO OJJMHAKOBA?
3. ITouemy TosIMHA TPEKOB C.-YACTHI] K KOHIlY IpoOera HEMHOT'O YBEJIMYUBAECTCS?
4. [Touemy HEKOTOPBIE 0.-YACTHIIBI OCTABJISIOT TPEKH TOJILKO B KOHIIE CBOETo mpobera?
3ananue Ne 2
[Ipoananuzupyiite BTOpyto ¢otorpaduro (pucyHokl, 0), Ha KOTOpPO N300paKEHBI TPEKH OL-H4ACTHUI] B
KaMmepe BuibcoHa, moMelieHHo B MarHUTHOE 110JI€ M OTBETHTE HAa BOIIPOCHI:
1. B kakyto cTOpoHY JBUTANACh ¢ - YacTUa?
2. [Touemy TpekH 0-4aCTHUIl UCKPUBJICHBI?
3. Kak Obu1 HampaBiieH BEKTOP MarHUTHOM UHYKITUU?
4. [ToueMy U3MEHSIOTCS PAJINYC KPUBHU3HBI M TOJIIMHA TPEKOB (1-4ACTHUI[ K KOHILY UX mpobera?
3aganue Ne 3
[Ipoananuzupyiite Tpetbio potorpaduro (pucyHokl, B), Ha KOTOpOi N300pakeH TPEK AIEKTPOHA B
KHJIKOBOJIOPOJTHON MY3bIPbKOBOM KaMepe, MOMEIEHHON B MArHUTHOE MOJIE U OTBETHTE Ha BOIPOCHI:
1. [Touemy Tpek deKTpoHA UMEET PopMy criupanu?
2. B KakoM HampaBJIeHUHU JABUTAJICS DJIEKTPOH?
3. Kak Obu1 HanpaBiieH BEKTOP MarHUTHOM MHIYKIUU?
3ananue Ne 4
[Ipoanamuzupyiite Gororpaduio (puCyHOK 2), Ha KOTOPOH U300pakeHBI TPEKHU sIIEp aTOMOB MarHusi,
KaJbLIMA U JKese3a B (OTOIMYIBCUM U OTBETHTE Ha BOIPOCHI:

Puc. 2

1.Ilouemy TpekH siiep aTOMOB UMEIOT Pa3HYIO TOJIIIHHY?

2. Kaxoii Tpek NpuHAIJIEKUT SJIpy aTOMa MarHusl, KaJablus U JKeJe3a

3. Kaxoif BBIBOJ MOXHO cHejaTb M3 CpaBHEHHUS TOJIIMHBI TPEKOB sIep aTOMOB pPa3INMYHbIX
3JIEMEHTOB?

4. Yem oTIMYarOTCS TPEKH 4YacTHUL, MOJydyeHHbIe B (OTOAIMYJIBCHUH, OT TPEKOB YacTUIl B KaMmepe
Bunbcona u ny3slppKkoBoil kamepe?
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3amanue Ne 5

4.1.4. YCTHBII OITPOC

VYeruoiit onpoc Nel. mo Pazneny 1. Mexanuka Tema 1.1. OcHOBBI kuHeMaTuku (AyautopHas pabota
oOyJaromuxcs).

- UTto Takoe MexaHWYEeCKOe ABUKEHUE?

- UTo Takoe paBHOMEPHOE MEXAaHUYECKOE ABUKEHUE?

- Uto Takoe CKOpoCcTh?

- UTo Takoe cpeaHsisi CKOPOCTh?

- Kak onpenenuTs CKOpOCTh €CJIM MbI 3HA€M PacCTOSIHUE U BpeMsi?

- Uto Takoe MaTepuaibHas Touka?

- Bcerna nm MOXXHO TPUMEHSITH TTOHSTHE MaTepHallbHas TOUKa?

- Uto Takoe cucrema orcuéra?

- U3 yero cocrout cucrema oTcuéra?

- Kakue Bubl cucteM oTcuéra CymecTByoT?

VYerubiit onpoc Ne2. mo Pazmeny 1. Mexanuka Tema 1.2. OcHoBbl auHamuku (AyauTopHas paboTa
00ydJaronuxcs).

1) ChopmynupyiiTe 3aKOH HHEPLUU?

2) Ilpu KakuX yCIOBHUSX CKOPOCTH TeJla OCTAETCsl HEM3MEHHOM?

3) Chopmynupyiite Bropoit 3akoH Hetorona?

4) Chopmynupyiite TpeTuii 3akoH HproToHa?

5) JInsg kakux GpyHAaMEHTaIbHBIX B3aMMOICHCTBHIA MPUMEHUM TpeTuil 3akoH HproToHa?

VYerubiit onpoc Ne3. no Paszneny 2. OcHOBBI MOJIEKYJISIpHOM (HU3UKK U TepMoauHamMuku Tema 2.1.
OCHOBBI MOJIEKYJISIPHO-KHHETHYECKON Teopuu. UneanbHblii ra3z (AyautopHas paboTa o0yqIaronimxcs).
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a) /laBieHue HaCBIILIEHHOTO Mapa Mpu HarpeBaHUH BO3pacTaeT ropasao ObicTpee, YeM JaBJieHHe
uaeanbHoro rasa. [louemy?
0) SIBysieTcs M HACBIILIEHHBIM I1ap HAJl TOBEPXHOCTHIO TyaJeTHON BOJIbI B 3aKPHITOM (PJIaKOHE TpHU
MOCTOSIHHOU TemIiiepatype?
B) HachImenHsll BOJsIHOM nap HaxoauTces mpu Temieparype 100 OC. Kak U3MEeHHUTCS JaBIeHHE napa,
€CJIA ero 00bEM H30TEPMUIECKH YMEHBIIIUTH BIBOE?
r) Uto nerue: cyxoi Bo3nyx oo0bemMoM 1 M® WM BI&KHBIN BO3JIyX TOXE 00BeMOM 1 M>?
1) IloueMy MOKeT BOSHUKHYTh OIYIIEHUE U3HYPUTEIILHOM kKapbl P Temreparype Bo3ayxa 25 °C u
oTHOcUTeNnbHOM BiaxHocTu 80—90%, B TO Bpems kak nipu temneparype 30 °C u Bnaxxnoctu 30%
CaMOYyBCTBHE MOXKET OBITh XOPOLIUM?

VYeruoiit onpoc Ned. o Pazneny 3. Dnexkrpoaunamuka Tema 3.1. Dnexkrpudeckoe nose (AyauTopHas
paboTta 00yJarouuxcs).
1. Yemy paBeH cymMMapHBIH 3aps] HE3APSHKEHHOTO IIPOBOIHUKA?
2. Ha xakue aBa Tumna JAeJsIT MOJIEKYJIbl BELIECTBA 10 XapaKTepy IPEeACTaBICHHOIO paclpesieieHus B
HUX 3apsi0B?
KakoB MexaHM3M MoJisipu3aluu AuJieKTpuka?
B uem nposiBisieTcs [efCTBUE BHEIIHETO AIEKTPOCTATUYECKOTO MOJISI HA MOJIEKYJIbI
HOJISIPHOTO U3JIEKTPUKa?
[Touemy AMAIEKTPUK OCTAOIAET DIEKTPUIECKOE 1moIie?
Yo Ha3bIBaETCS AUAIEKTPUUECKON POHULAEMOCTHIO?
[IpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.
B 4em 3akiroyaercs siBlIeHUE IEKTPU3ALMH IPOBOJHUKOB B AJIEKTPUUECKOM Toje?
[ToueMy HaNpsAKEHHOCTH JIEKTPUUECKOIO M0JI1 BHYTPU MPOBOJIHUKA paBHA HYJIIO?
0. Kakoil onbIT 10Ka3bIBaeT OTCYTCTBUE 3JIEKTPUYECKOIO MOJIsl BHYTPH IIPOBOJAHUKA?
11. [ToueMy 3a€KTpUUECKOE TI0JIE HE IPOHUKAET BHYTPb IPOBOAHUKA?
12. Yo Ha3bIBAIOT 3JIEKTPOCTATUYECKOM 3aIIUTOMN?

B w

Boo~NoO

Yerueiii onpoc NeS. mo Pasmeny 3. Onexktpoaunamuka Tema 3.2. 3aKOHBI IOCTOSIHHOTO TOKa
(AyautopHas paboTa 00yJarommxcs).
1. Yro Takoe 3JIeKTpUIECKHM TOK?
2. Y10 HYXHO CO3/1aTh B IPOBOJHUKE, YTOOBI B HEM CYIIECTBOBAJ TOK?
3. Kak M0oxHO Ha0mo1aTh XUMHUYECKOE IeHCTBHE ToKa?
4. I'ne ucnonib3yeTcs TEIIOBOE JIEUCTBHUE TOKA?
5.I'te ucnonp3yercs MarHUTHOE AEUCTBUE TOKA?
6. HanpaBnenue 1BUKEHUS, KAKUX YaCTHI] B IPOBOJHUKE IPUHATO 32 HAIPaBJIEHHE TOKa?
7.4T0 MOHMMAIOT O] HAIPABJICHUEM JJIEKTPUUYECKOTO TOKA B LIENHU?
8. Kakoii BeTmunHON OmpeesieTcsl Cujia TOKa B 3JIEKTPUUECKOM 1ernu?
9. YTo npuHUMAIOT 3a €AUHUILY CHUJIBI TOKA?

Verubit onpoc Ne6. mo Pazneny 3. Dnekrpoaunamuka Tema 3.2. 3akoHBI NMOCTOSHHOTO TOKa
(AyautopHas paboTa 00yJarommxcs).
1. Hanumute Gpopmyny conpoTuBIeHNE OJHOPOAHOTO MTPOBOIHUKA TTOCTOSHHOTO CEUSHHS?
2. YUemy paBHa cHjla TOKa IPU KOPOTKOM 3aMbIKaHUU?
3. Chopmynupyiite 3akoH OMa JUIst yyacTKa Lenu?
4. 3anmmmre 3ak0H OMa 1 3aMKHYTOW LIeTH?
5. ChopmynupyiTe 3aKOHBI APATUIETBHOTO COSTMHEHNS TPOBOTHUKOB?
6. 3anuInTe 3aKOHBI MOCIIEIOBATEIIBHOTO COEUHEHUS TTIPOBOJHUKOB.
7. Uemy paBHa MOLIHOCTb TOKa B 3aMKHYTOH 1ienH?
8. Kak HaxoauTrcd nmosie3Hast MOIHOCTb?
9. Ilo kakoiil popmyne MOKHO HAUTH MOTEPH MOIIHOCTH B UCTOYHHKE?
10. Yemy pasen KIIJI ncrounuka toka?
VYerapiii onpoc Ne7. mo Pazneny 3. Onextpoaunamuka Tema 3.4. MaruutHoe nosie (AyautopHas
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paboTta 00yJaromuxcs).

1.

2
3.
4.
5

Wcrounu nmonei?

Nunukaropsl nosei?

OnbITHBIE QaKTHI?

XapakTepuCTUKHU MoJen?

[IpoBepUTh CPaBHUTEIIbHYIO XapaKTEPUCTUKY TPEX IMOJICH: TPAaBUTALIMOHHOTO, JIEKTPUUECKOTO U
MarHuTHOTO.

Ycrusiit onpoc Ne7. o Pazneny 4. Kone6anus u BosiHbl Tema 4.2. Di1eKTpOMarHuTHEIE KOieOaHus U

BOJIHBI (AyauTopHast paboTa 00yJaromumxcs).

1. UTo Ha3BIBAIOT 3IEKTPOMArHUTHBIMH KOJeOaHUsIMU?

2. Kakue snekTpoMarHiuTHbIe KOJeOaHUsI Ha3bIBAIOT BBIHYXICHHBIMU?

3. [aiite onpeneneHre NeEPEMEHHOr0 IEKTPUUECKOTO TOKa?

4. Yro npencrapiisieT OO0 1erb MEPEMEHHOTO TOKA C AKTUBHBIM COTIPOTHBIICHHEM?

5. Ha3zoBuTe OCHOBHBIE OCOOCHHOCTH MEPEMEHHOT0 JIEKTPUUYECKOT0 TOKA Ha YUaCTKE LEMH C
AKTHUBHBIM COIPOTUBJICHUEM ?

6. Jlaiite onpeneneHue NEHCTBYIOIIETO 3HAYECHHUS CHIIbI IEPEMEHHOTO TOKa?

VYerusiii onpoc Ne§. o Pazneny 4. Kone6anus u Bonusl Tema 4.2. DneKTpoMarHuTHeIE KojeOaHus U

BOJIHBI (AynuTopHas paboTa 00yJaromuxcs).

1. Yro npencrapiser coboil Lenb NEPEMEHHOr0 TOKAa ¢ EMKOCTHBIM COIPOTHUBIICHUEM?

2. Ilo xakuM 3aKOHaM MEHSIOTCSI MTHOBEHHBIE 3HAUCHHUS HANPSHKEHUS M CUITBI TOKA B TAKOH LIENH U
YeMy paBeH CABUT (a3 MEeXIy HUMU?

3. OT KaKkuxX BEJIMYHMH 3aBUCUT PEAKTUBHOE EMKOCTHOE COIIPOTHBIICHUE?

4. Kak 3anuceiBaercst 3akoH OMa s aMIUIMTYIHBIX M JEHCTBYIOIUMX 3HAYEHMH CHIIBI TOKa U
HanpspKeHus?

5. YUto npezcrapiseT coOOH 1enb NEPEMEHHOI0 TOKA C UHAYKTUBHBIM COIPOTHUBIICHUEM?

6. HazoBuTe OCHOBHBIE OCOOECHHOCTH IIEPEMEHHOTO 3JIEKTPHUYECKOr0 TOKAa HA YYacTKe IIeMH C
€MKOCTHBIM COITPOTHBIIEHUEM.

Yerusiii onpoc Ne9. o Pazneny 4. Konebanus u Bonusl Tema 4.2. D1eKTpOMarHuTHBIE KOJICOaHUS U

BOJIHBI (AynuTopHas paboTa 00yJaromuxcs).

1. Yro Takoe QJICKTpOMArnnuTHasA BOJIHA?
2. Uro 06III€FO MCKAY MCXaHUYCCKUMHU U SJICKTPOMArHMTHBIMU BOJIHA

3. XapaKTepHCTHKH BOJHEI: /V— JTMHA BOJHEI; Y — 4acTOTa KONEeOAHMIT; v — KOHEUHas
CKOPOCTb pacrpocTpaHeHus. CBsi3b MEX1y HUMU?

4. KTo co3man Teopuro 3JIeKTPOMarHUTHOW BOJIHBI?

5. KT0 n3yuun cBoiicTBa 3J1€KTPOMAarHUTHBIX BOJH?

6. Kak 3aBUCHT JJIMHA BOJIHBI OT YaCTOTEI KOJIeOaHus ?

7. UTo mpoU30UIET C JUIMHOM BOJHBI, €CIIM IEPUO/ KoeOaHusl yBeTUIHuTCs B 2 paza?

8. Kak m3meHuTCs 9actoTa KoseOaHus U3 IydeHus MPU TePexoie BOJHBI B 00Jiee TUIOTHYIO
cpeny?

9. Yto siBIIsIETCS] MPUYUHONW U3ITYYECHUS dJIEKTPOMArHUTHOW BOJIHBI?

10. I'te ucnonb3yroTcs 31€KTPOMarHuTHbIE BOJTHBI?

Verubiit onpoc Nel(. mo Paszneny 5. Ontuka Tema 5.2. BonHoBble cBolcTBa cBeTta (AyAaUTOpHas

paboTta 00yJaromuxcs).

1) Yro takoe nnTepdepeHius cpera?

2) Ha3Batb ycioBust uHTEp(EpEHIHH.

3) IIpumMeHeHne nHTEPPEPEHIMK B TEXHUKE M HA BOJHOM TPAHCIIOPTE.
4) Yo takoe au¢pakuus ceera’?

5) Ha3path ycrnoBusi Tudpakium.

6) Haznauenue u hopmyna nuppakiimOHHON PEIIETKH.
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7) YUto TaKoe mosspu3aiius ceera?
8) Uro nokasbIBatoT sBJICHHUS MHTEP(DEPEHINH, TU(PaKIUU U TOISIPH3ALUH CBETa?

Yerawii onpoc Nell. mo Pazgeny 6. Onruka Tema 5.3. CrnernuanbHas TeOpus OTHOCHTEIHHOCTH
(AynuTopHasi paboTa 00y4aroImuxcs).
Kro siBnsieTcs co3naTenemM TeOpur OTHOCUTEIBHOCTH?
B xakom romy Ob1a co3/iaHa TEOpHUsi OTHOCUTEILHOCTH?
Enunuia uaMepeHus SHepPruu MOKOS.
Kakast u3 yacTuil He UIMeeT Macchl TIOKOs?
HazoBure euHAIY H3MEPEHUS UMITYIIBCA.
[lepeuncnure creacTBUS CIENUAITBHON TEOPHH OTHOCUTEIBHOCTH.

o wbhdE

VYerasiit onpoc Nel2. mo Pazneny 7. KBanroBas ¢usuka Tema 6.1. KBanToBas ontuka (AyantopHas
paboTta 0OyJarouuxcs).
Uto Ha3BIBAIOT BHEITHUM (POTOIIEKTPUIECKUM dPPEKTOM?
Uto Ha3bIBAIOT BHYTPEHHUM (DOTOIIEKTPUUECKUM dPdeKToM?
Kakyro gyactuiry Ha3pIBaroT poToHOM?
Cdopmynupyiite nepBslii 3aKoH cTosieToBa it poTodaddexra
Cdopmynupyiite Bropoii akon CtonetoBa s potodddexra.
UYro a3pIBarOT KpacHO# rpanutieii Gporodddexra
HazoBuTe B kKakux 001acTax HaAyKH U TEXHUKU puMensieTcs: porodddexr. [IpuBennure npumepsi.

NoogkrwdpE

Yerabrit onpoc Ne 13. mo Pa3geny 8. KocMudeckue TeXHOIOTHH B JIEATENILHOCTH 4eloBeka Tema
9.1. OcBoeHuE ¥ UCIIOIB30BAHNE KOCMUYECKOTO MPOCTpaHCTBA (AyauTopHas pabota o0ydaromuxcs).

1. YTo OTHOCUTCS K KOCMUYECKHUM TEXHOJIOTUIM?

2. Kakne KocMUYeCKUe TEXHOJIOTUU UCTIOTIb3YIOTCS B OBITY?

3. Kakue TexHoa0rMM Ha 3eMIIe 3aBUCAT OT OCBOEHHMS KOcMoca?

4. Yro co3manu 014 Py TOMOIIH KOCMUYECKUX TEXHOJIOTHIt?

VYerusiii onpoc Nel4. mo Pazneny 9. Kocmudeckre TeXHOIOTHN B JesTeNbHOCTH yenoBeka Tema 9.2.
KocMmuueckue TeXHOIOTHH B HAYYHO-TEXHUYECKOM pa3BUTUU (AyautopHas paboTa o0yqaronmxcs).

1. JIns 4ero Hy>KHbI KOCMUYECKUE TEXHOJIOTUU

2. Kakue TeXHOJIOTHH HCIIONIB3YIOT B KocMoce?

3. Uro naroT KOCMUYECKHE UCCIeIOBAHUS ISl Pa3BUTHUSI HAYKHU U TEXHOJIOTHiA?

4.1.5. TIMCbMEHHAS ITPOBEPKA
Kommiekt onenounsix 3aganuil Nel. o Pasneny 1. Mexanuka Tema 1.1. OcHOBBI KHHEMAaTHKHU
(Buapl nBrokeHus )(AyauTOpHAs CaMOCTOSATENIbHAS PadoTa 00yJIarOIIMXCs).

3ajanue:
Homep kasxcooeo sonpoca coomuecmu Kk HyHCHOMY OBUNCEHUIO

| [IpsiMmOIMHENHOE ABMKEHUE | KpuBonuHelHOE IBHKEHUE

CkopocTh HampaBJieHa M0 KacaTeNbHOM K TPAeKTOPHH.

HanpasieHue ckopoCcTH U3MEHSIETCSI CO BpEMEHEM.

V u a HanpaBJICHBI B OJTHY CTOPOHY.

HanpasieHnue yckopeHus IPOU3BOIbHO U3MEHSETCS CO BPEMEHEM.

IIpy MOCTOSTHHOM MOJTyJIe CKOPOCTH TEJIO TIEPEMEIACTCs C YCKOPEHHUEM.

Teno ABMKETCS ¢ TOCTOSIHHBIM MOJTYJIEM YCKOPEHHs, HO C IEPEMEHHBIM MO/IYJIEM CKOPOCTH.
Monynb |a| 3aBUCHT OT GOPMBI TPAEKTOPHH.

Bekrtop nepemernieHus s He COBIIAAAET C TPAEKTOPHUEH.

BekTop ckopocTH HE JIEKHUT Ha OJHOH MPSIMON C BEKTOPOM YCKOPEHUS

10 BekTtop nepemenieHus COBIagaeT ¢ TPACKTOPHEH.

©CoN>OA~ N E
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11. BexTop CKOpOCTH COBMAAAET MO HAMIPABICHUIO C BEKTOPOM MEPEMEIICHHUS.
12. BexTop v ©MeeT HHOE HAIIPaBICHHUE, YEM BEKTOP MEPEMEIICHUS S.
13. Koopaunata nBuKymierocs tena B Jito00il MOMEHT BpeMeHU orpeensercs no Gopmye: X = Xo+ Voxt

+a,t?/2

14. TlonoxeHue Tena onpeaeseTcs: BRIpaKeHHeM: X = X(t); y = y(t)

TpyzaHo onpenenuTh KOOPAWHATHI TENA U TPAEKTOPHIO IBUIKEHUS 0€3 IPUMEHEHUS

BBIYHMCIINTCIIBPHBIX MAaIllUH.

Kommnekt ouenounbix 3amanuii Ne2. no Pazneny 1. Mexanuka Tema 1.1. OCHOBBI KUHEMATHUKHU

Bapraar N:13

Eu &

Bapraar M15

uxcs).

o]

Bapraar Nel4

-100

Eu

0

40

Bapraar MN:16

-40

-3

IIo 3aaHHbIM l"pa(i)I/IKaM 3a1ncaTb YpaBHCHUSA ABUKXCHUSA MAaTCPUATIbHBIX TOUCK.

KommiexT onenounsix 3amanuii Ne3. mo Pazgeny 1. Mexanuka Tema 1.2. OCHOBBI TMHAMUKH
(AyauropHas caMmocTosITeNIbHAS PaboTa 00YJAIOIIHXCS).
3ananue: Pemenue 3anau B Manbix rpynnax. [Ipumep Bapuanta 1(rpymnma Nel).

PaGouwnii et Nel.

(Pa
BHO
Mep
HOE
pst
MO

JIMH
eHH
oe

IIBU
Ke

HHE

(Ay
AT
OpH
ast

cam
ocT
OSIT
eJlb
Hasl
pab
oTa
00y
Ja

romg

Bapnant Nel

Bapwnant Ne2

Bapuant Ne3

ABTOMOOHUIE Maccoi 1,5t
MIPU TOPMOKECHUH JIBHIKETCS
¢ yekopeHueM 3m/c.
KaxkoBa cuna Topmoxenus?
(4,5H)

TpakTop BezneT npuuen
Maccoit 600kr ¢ ycKopeHrneM
0,1m/c?, a cuna
COIPOTUBIICHUS ABMKEHHUIO
2xH. Haiitu cuny tsru
tpaktopa? (2060H)

.Kakyto cuny HaJio IpUII0KUTH,
YTOOBI TIOJTHATH 110 HAKJIIOHHOM
ILUIOCKOCTH TEJIO0 MACCOM 7KT C
YCKOpPEHUEM 2,4m/c?%, ecin yTomi
HAaKJIOHA MJIOCKOCTH K
TOPU30HTY 15% Tpenue He
yuuThiBath. (35H)




105

Kommekt ouenounbix 3amannii Ne4. mo Pazneny 1. Mexanuka Tema 1.3. 3akoHbI cOXpaHEHUS B
MexaHuKe (AyAUTOpHas CaMOCTOsITENbHASL pab0Ta 00YJaIOIINXCS).
3ananue: Pemenue 3a1a4 B Manbix rpymnmax. [Ipumep Bapuanta 1(rpymma Nel).

PaGouwnii mmct Nel.

Bapuant Nel

Bapuant Ne2

Bapuant Ne3

JIBa Heynpyrux rena

HaBCTpeuy IpYr IpYyry co

KaKOW CKOPOCTBIO U B
KaKyl0 CTOpOHY OyayT
JIBUTATHCS TENa MOCye
B3aUMOJCUCTBHUA.?
Crnenatp yepTex u
3anMcaTth pelieHue
3anaqm.(-1m/c)

Maccamu 2 u 6 KT ABUKYTCSA

cKopocThio 2 M/c kKaxzaoe. C

Ha Baronerky maccoit 800 kr,
KaTSIIYOCS 10
TOPU30HTAILHOMY ITYTH CO
ckopoctbio 0,2 M/c,
HACBITTATIN

cBepxy 200 kr mieOHs.
KakoBa ctana ckopocTh
BaroHETKH BMECTE C
nieOnemM?

CraenaTh 4epTeK U 3aIKcaTh
pemrenue 3anaun.(0,16Mm/c)

bunbsapaHbi map, IBUKYIIHICS
co ckopocTrio 10 m/c, ynapui
nokosinuica map. [locne ynapa
HIapbl Pa3oILIUCh TAK, YTO
JMHHAH UX JIBIKEHUSI 00pa3yroT
yroJ

90° HaiiziTe CKOpOCTH apoB
nocie yaapa. Caenats 4epTex u
pemmTh 3anaqy.(3,5m/c)

KommiiekT oneHoyHbIX 3agaHuii  NeS.

tepMmoauHamukun  Tema 2.1.

OCHOBBI

(AyauropHas caMOCTOSITeNIbHASL Pab0Ta 00YUAIOIIMXCS).

3aganue:
1) Ha3zBath mporiecchl.
2) Yro mpoUCXOIUT ¢ Tra3om?

3) IlepepucoBatrh B Ipyrux KOOPHMHATHBIX OCSIX.

Teopun. MneanbHbIH
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KoMIIJIEKT OIIEHOYHEIX 3amaHuid

tepmoauHamukun Tema 2.1.

WneanpHblii ra3 (AyauTopHasi caMOCTOSITENbHAs paboTa 00yJaroIuXcs).

3agaHue:
I'pynna 1.

OIYNHSIOTCS?

Ne6. mo Pazmeny 2. OCHOBBI MOJNEKYJISIpHOM (UUKU H
OCHOBBI  MOJIEKYJISIPHO-KHHEMATUYECKOH Teopuu. Ffa 4
2 1
1. Kakue npoueccsl n3o0paxensl Ha rpaduke (puc. 122)? Kakum 3akoHam OHH
3
S .
Vo

no Pazmeny 2. OCHOBBI MOJIGKYISIpHOH (GU3MKH W
MOJIEKYIIpHOOKMHETHYEKON

ra3s
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2. 3anummute ocHoBHOE ypaBHeHrne MKT uaeansHoro rasa.
3. 3anummTe 3aKkoH bolinsa-Mapuorra AByX COCTOSIHUM.
4. TI'a3 npu naBneHuu 8 atm u temreparype 12 °C 3anumaer ooveM 855 1. KakoBo Oyaet ero
JaBJICHUE, €CJIM ra3 JaHHOU Macchl pu Temiiepatype 47 °C 3aitmet 06bem 800 11?7
5. I[IpeacraButh nanHbIM npornecc B koopaunarax P(T) u P(V) (puc. 123).
6. Bo3nyx B ynpyroit o6oiouke npu 20 °C u npu HOpMaIibHOM
aTMOoC(epHOM JaBJICHUHU 3aHUMAET 00beM 3 1. Kakoi 00beM 3aliMeT 5TOT ¥, o8 A
BO3AyX IOJ BOJOH Ha riryoune 136 M, rae temneparypa 4 °C?
7. N3 mummHApuYecKoit TpyOKH, 3aImasstHHOM ¢ OJHOTO KOHIIA, OTKaYaIn 1 2
BO31yX. [Ipu onyckanuu ee OTKpBITBIM KOHLIOM B BOJly BOJa IOJHSIACH
1o BbIcoThI 68 cM. Kakoe naBnenue Obu1o B TpyOKe 1MOCie OTKAuKH, €CIH
aTMocgepHoe AaBIeHHE BO BpeMs onbITa 06110 750 MM pT. c1.? AnuHa

TpyOKH 75 cMm 3
OTBETHI:
_b
K
Puc. 123
Nerpynmsr. 1 2 3 4 5 6 7
Nozapgaum
1 - - - 9,6at | - 1,191 8675I1a

KowMmrekt oneHouyHblx 3amanuii Ne7. mo Pasmemy 2. OCHOBBI MOJCKYISApHOW (UBUKH U
tepmonuHamMuku Tema 2.2. OcCHOBBI TepMOAMHAMHKKM  (AyauTOpHAash caMOCTOsTeNbHash padora
o0y4aromuxcs).

3anaHue:

Bapuanr Nel. I'pymma 1.

1. B 6amnone Haxonutcs 2 kr HeoHa Ne mpu temneparype 300 K. Uemy paBHa BHYTpEHHsISI SHEPIHsI
rasza?

2. KIIJ nneansHoro temnoBoro asurarens 40%. a3 momyunn ot HarpeBarens 5 kJ[ Temnotsl. Kakoe
KOJIMYECTBO TEIUIOTHI OTIaHO XOJIOAUIBHUKY?

3. Ilpu mepenaue uaeanbHOMY ra3y 2-10* JTx TennoTsl on coBepimi pabory, pasHyto 0,5 10° Ix. Ha
CKOJIBKO U3MEHMJIaCh BHYTPEHHsISI 3HEepTUd ra3za? UTo mpou3onuio ¢ razoM — oXJakJIeHUE WU
HarpeBaHue?

4. Ta3 mepeBOaUTCS U3 COCTOSHUS | B COCTOSIHUE 2 IBYMsI pa3IuIHbIME criocobamu: 1-2-3 u 1-4-3 (puc
112). B kakoM 3 3TUX cilydaeB coBepiuaercs oonplas padora? KakoMy COCTOSHUIO COOTBETCTBYET
HauMeHbIas Temneparypa? OTBeT o00CHYiITE.

5.
Bapuant Ne 3aganue
1 2 3 4
1 374 xJIx 3 kJIK -3-10% Jix U3oxopuuecknii

T'a3 oxnaxnoen Q=AU A’=0

KommnekT oneHounsix 3amanuii Ne8. nmo Pasgeny 3. Onextpoaunamuka Tema 3.1. Dnextpuueckoe
nojie (AyauTopHast caMOCTOSTEbHAS Pab0Ta 00YIAIOLIHXCS).

3agaHue:

Bapuant Nel.
1)
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\_./‘

2) OmnpenenuTs 3apsj sapa atoma azota B Ki?

Otser: 1)A=14
/=" atom a3zora
N=7

e=7
0,=11,210°Kn

KommiekT onenounsix 3amanuii Ne9. no Pazgeny 3. Dnekrpoaunamuka Tema 3.1. Dnektpuueckoe

noje (AyauTopHas caMOCTOSTEIbHAS Pab0Ta 00YUAIOLITHXCS).

1.

no

3agaHue:
BapuanTt Nel
Monenb Kakoro aToMa roka3aHa Ha pUCYHKE.

O0bsicHUTE (PU3MUECKUN CMBICI TUAIEKTPUIECKON MPOHULIAEMOCTH CPEIbI

JIBa Tena, UMeroIMe paBHbIE OTPUIIATENbHBIE 3apsAJIbl, OTTAIKHUBAIOTCS B Bo3ayxe ¢ cuioit 0,9 H.
OrnpeaenuTh Ynuciao U30BITOYHBIX SJIEKTPOHOB B KAXKJOM TEJI€, €CJIM PACCTOSTHUE MEXAY HUMHU § cM?
OTBeETHI:

Bapuant Ne 3aganue
1 2 3
1 a) OTpHUII. UOH IToxa3spiBaeT, BO CKOJIBKO pa3
KHCII0pO/a CUJIa B3aMMOJIEHCTBHSA B n=5-101?
0) MoJIOK. MOH BaKyyMe, OOJIbIIIe YEM B
BOJIOPOAA cpeze.

Kommnekt onenounsix 3amanuii NelQ. o Pazgeny 3. Onektponunamuka Tema 3.3. DiekTpuyeckui

TOK B PA3JIMYHBIX Cp€aax (AYI[I/ITOpHaH CaMOCTOATECIIbHAsA pa60Ta o6yqa10mnxc;1).

3aganue:

Bapmuanrt 110

Kak Biusier Ha IpOBOAMMOCTb METAJIOB, MOTYITPOBOJHUKOB M TUAIEKTPUKOB IPUCYTCTBHE B HUX
HEOOJIBIIOr0 KOJMYECTBa MpumMeceit?

Ha puc nansl rpaduky 3aBUCMOCTH COITPOTUBIIEHHS METaJlIa U TIOTYIIPOBOJHUKA OT TEMIIEPATYPHI.
Kakoii rpaduk xapakrepusyeT cBOWCTBa MeTalja, a Kakoil — cBoicTBa nmoiynpoBoanuka? [louemy?
[Ipu xakoM yc10BHY BO3HUKAET MPEUMYIIECTBEHHO JIbIPOYHAs IPOBOAMMOCTh TOKA B IPUMECHOM
nonynposogHuke? ITpusectu npumep.
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OTBeTHL:
Bapuant Ne 3anaHue
1 2 3
1 [IpumecHsbIe BelecTBa 1-p19 MeTanna [Ipu noGapnenuu B

0OBIYHO YMEHBIIIAIOT 2-117151 TIOJTYTIPOBOTHUKA YUCTBIN I1.I1. TPUMECH
MIPOBOAUMOCTD - MEHBIIEH
METaJIOB U BajienTHOCTH. (IN)
YBEJIUYHBAIOT
MIPOBOJIUMOCTD
JIUAJICKTPUKOB ILII.. ..

Kommnexkr ouenounbix 3amanuit Nell. mo Pasnmeny 4. Konebanus u Bonnbel Tema 4.2.
DnekTpoMarHuTHele Kojebanus u BojHbl (Tpanchopmarop) (AyauTopHas camocTosiTenbHas paboTa
oOy4aromuxcsi).

3agaHue:

Bapuasnr 1.

1. BxopHoe HampsbkeHHE Ha 3aXHMax IEepBUYHOM 0OMoOTke TpaHcpopmaropa 35kB, BbIxonHOe

HaNPsDKEHUE Ha 3aKUMax BTOPUYHON 00MoTkH 6KB. Onpenenuts kodddumment Tpanchopmanun’?

2. Cwuna Toka B nepBuuHOi oOmoTke 8 A, Hampspkenue 220B. Omnpenenuts KIIJ[ Tpanchopmaropa,
ecJIi BO BTOPHYHOI 00OMOTKe cuia Toka 0,5 A u HanpsbkeHue Ha ee 3axumax 3200B?
3. Uro npou3oiineT ¢ TpaHCPOPMATOPOM, PACCUNTAHHBIM Ha HANPsDKEHUE MTEPBUYHOMN
nenu 110B, ecnu BKJIIOUYNUTH €ro B IENb OCTOSTHHOTO TOKA TOTO K€ HaNpsSyKEHUS?
Bapuant Ne 1 2 3

2 5,83 90,9% CTOpUT

Kommnekt onenounsix 3ananuii Nel2. mo Pasmeny 6. KsanrtoBas ¢usuka Tema 6.1. KanroBas
ontrka (Poroddpext) (AymuropHasi caMOCTOsITEbHAS paboTa 00yJarOIXCS).

3ananue:

BapuanTt Nel.

1. Ompenenuts 4acTOTy KosleOaHUN CBETOBOW BOJIHBI, Macca (pOTOHA KOTOPOH paBHA
3,31 10~ 3%kr.

2. OmpenenuTb UMIYIbC (POTOHA KPAcCHOTO M3JIyUEHHUS, JUIMHA BOJHBI KOTOporo 720HM, HpH €ro
IIOJIHOM TIOTJIOIIEHUY U ITOJIHOM OTPAKEHUU TEIIOM.

3. OmpenenuTh MaKCUMaIBHYIO CKOPOCTh BbUIETa (DOTODIEKTPOHOB W3 Kaius, padoTa BBIXOIA
3JIEKTPOHOB KOTOpPOro paBHa 2,26 3B, mpHu OCBEIIEHHH €ro yIbTpapHOJIETOBBIM H3IYyYEHHUEM C
JuHHOM BosiHbI 200HM. Macca snektpona 9,1 10~ 3%r.

4. Tlouemy BbIXOJ (POTOZIEKTPOHOB MPU BO3HUKHOBEHUH (POTOIPPEKTa HE 3aBUCUT OT OCBEIIEHHOCTH
MeTaa?

OTBETHI:

Bap 3anaHue

Ne 1 2 3 4
1 v=4,5-10"T"ng P=9,2-102’ v:1180“7“ -

C
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Kommiekt onenounsix 3amanuii Nel3. mo Paspenmy 6. KBantoBas ¢usmka Tema 6.1. KBanToBas
ontuka (Poro3ddexr) (AynuTopHas caMOCTOATENbHAS paboTa 00YJAIOIINXCS).
3amanue: Pemenue 3anau B Manibix rpymnmax. [Ipumep Bapuanrta 1(rpymma Nel).
PaGouwnii et Nel.

BapuanTt Nel BapuanT Ne2 Bapuant Ne3

Haiinure paboty BbIxoaa DJNEKTPOH BBIXOAUT U3 LE3US C Haiinure ckopocTh

9JIEKTPOHA U3 METaJlJIa, €CJIM | KHHETHYECKOW SHepruei (OTO3IEKTPOHOB, BHUIETEBIINX U3

dorosddexr HaunHaercs 3,2:10™ JIx. Kakosa mumina LIMHKA, IPU OCBEILIEHUHU ET0

IPY 4aCTOTE MaJJaroIero BOJIHBI CBETA, BBI3BIBAIOLIETO yIbTPa(HOJIETOBBIM CBETOM C

cBera 6,410 dotorddekr, ecnu padbota JumHOU BosHBI 300 HM, eciu
BBIXOJIa paBHa 2,88- 107 Jx? paboTa BBIX0/1a AIEKTPOHA U3

LIMHKA paBHa 6,4 10719 JIx.

! 380H 4,24xH 1.PaBHOYCKOpEHHOE
2.V=3+2t
2 3kr/m 10,4xH 1008m/c”

4.1.6. KOHTPOJIbHAS PABOTA

Konrtponbnas padora Nel OcHOBBI MOJIEKYIAPHON (DU3UKK M TEPMOANHAMHUKH (AyTUTOpHAS
camocTosITeNbHasl paboTa 00y4arOIIUXCS).
3ananue:
Bapuanr 1.
3amaua Ne 1
Ornpenenuth BHyTpeHHIO0 3Hepruto 240 rpamm renus npu 100 K. Monsipnas macca renust M = 4 -
1073 —.

MOJIb
3anaga Ne 2
WneanbHblil ra3 noayuus konundectBo TemnoTsl 200 Ik u coBepmmn padory 400 . Uemy paBHO
U3MEHEHUE BHYTPEHHEH sHepruu rasza?
3amaua Ne 3
Onpenenuts yAeIbHYIO TEMIOEMKOCTD BO3/1yXa IIPHU MOCTOSIHHOM 00bEMe. MousipHas Macca Bo3ayxa
3 KI'

M=29-107"—

MOJIb

3agaua Ne 4

Tennosas mammua ¢ KIIJ 40 % 3a mukn pabotel otaaér xomoamabHuky 150 JIx termmotsl. Kakoe
KOJIMYECTBO TEIUIOTHI MaIIMHA 32 IUKJI TOy4aeT OT HarpeBaTens?

Bapuanr 2.

3amaua Ne 1

Onpenenuth BHYTPEHHIOW SHepruto 1 kr aprona npu 286 K. MomnspHas Macca yrileKHCIOro rasa
M=40-10"3 —

3amaua Ne 2

WneanbHbiii ra3 momyuun konudectBo TerioThl 500 [k M mpu 3TOM BHYTPEHHsISI SHEPrus rasza
yBenuumiiack Ha 200 [I)x. KakoBa pabota, coBepiieHHas razom?

3agaua Ne 3

Onpenenuts yAeNbHYK TEINIOEMKOCTh KHCIOpOJA NMPHU IOCTOSHHOM JaBiieHMH. MoisipHas Macca
KI'

kucnopoga M(0,) = 32-1073 —.

MOJIb

MOJIb

3anaua Ne 4
WneanpHas TerioBasi MallnMHA 3a MUK padboThl moydaeT ot HarpeBarens 100 JIx terutotsr. KIT/]
teroBoi MamnHbl 35%. Kakoe Koau4ecTBO TEIUIOTHI MalllMHA OTAAET 3a LIUKJ XOJIOUIbHUKY?

KonrtponbHas padora Ne2 DneKkTpoMarHuTHbIE KoieOaH!s U BOJIHbI (AyIUTOpHAs
camocTosITeNbHask paboTa 00y4aroIIUXCs).
3agaHue:
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Bapuanr 1.

1. CoOcTBeHHas yacTOTa 3JEKTPOMATrHUTHBIX Konebanuii B KoHType 5,3 kl'1. Omnpenenuts
UHAYKTUBHOCTh KaTYIIKH, eciu EMKOCTh KoHaeHcatopa 6 Mk®. OmnpenenuTs AJUHY BOJHBI,
U3ITy4aeMYI0 3TUM KOHTYPOM.

2. l3meHeHHe cUiIbl TOKA B KOJIEOATETbHOM KOHTYpPE IPOUCXOAMT IO 3aKOHY:

i = 0,6sin 628t onpeieUTh aMIUIUTYJTHOE 3HAYCHUE CHJIBI TOKa, IEPHOJI COOCTBEHHBIX
KosebaHuit KoHTYpa U crry Toka pu t = 0,01 c.

Bapuanrt 2.

1. B konebaTelbHOM KOHTYpEe KOHJIEHcCATop 3apsbkeH no HampsbkeHus 100 B. Emxocth
koHJieHcaTopa 50 H®. OnpenenuTs 4acToTy KojieOaHUM B KOHTYpPE, €CJIM MaKCUMaJIbHAsl CHJIa TOKa B
KoHType paBHa 0,2 A. Onpenenuts JJIMHY BOJHBI, U3Iy4aEMYIO 3TUM KOHTYPOM.

2. V3MeHeHue 3apsia KOHJIEHCATOpa B KOHTYpe IPOUCXOMUT MO 3aKoHy: q = 1076 cos 5,024 -
107¢. onpenenuT MaKCUMAaJbHBINA 3apsA] KOHICHCATOPAa M YACTOTY 3JEKTPOMATHUTHBIX KOJeOaHMi
KOHTYpa.

Kontposnbnas pabora Ne3 KBantoBas usuka (AyauTopHas caMOCTOsITeNIbHas paboTa
o0yJaromuxcs).
3anaHue:

1. Onmnpenenuts KpacHyto rpanuily ¢otodddexkra y ximopucroro Harpusi, pabora BBIXOJA
3JIEKTPOHOB KOTOPOTro paBHa 4,2 3B.

2. Omnpenenuth MaKCUMalbHYIO CKOPOCTH BblIETa (DOTOITIEKTPOHOB U3 Kajus, paboTa BbIXo/a
AJIEKTPOHOB U3 KOTOPOro 2, 26 3B, Npu OCBEIIEHUH €r0 yJIbTPaprOJETOBBIM U3JIYYEHHUEM C JJIMHOM
BostHbl 200 HM. Macca anektpona 9,1 - 10731 kr.

3. Pabora BBIXOMA AIIEKTPOHOB M3 Kaamus paBHa 4,08 3B. Kakoil momkHa OBITH JJIMHA BOJHBI
U3NTy4yeHUs, NAJalIIero Ha KaaMmuii, 4ToObl mnpu (oToddpdexre MakcuManbHas CKOPOCTb

M —
doTormekTpoHOB Oblna paBHa 2 + 10° — Macca anexrpona 9,1 - 10 31 kr.

4. Kakoe 3ammparoniee HanpsoKeHHE HAAO MMOAAaTh HAa BAKyyMHBIA (POTOZIEMEHT, YTOOBI
3JICKTPOHBI, BBIPBAHHBIE YIHTPA(PHOIETOBBIM CBETOM C JJIMHOW BoJHBI 100 HM U3 BOJIB(PPaMOBOTrO
KaTo/a, He MOTJHU CO3/1aTh ()OTOTOK B IICTIH.

4.2. 3axanus 11 NPOMEKYTOYHOM aTTecTaluu
ITEPEYEHD
BOIIPOCOB U MPAKTUYECKUX 3aJaHUI 1715 IOJTOTOBKH K IK3aMEHY
no yueOHomy nipeamety [TYI1.02 ®duszuka
Uit o0yvaromuxcs no cneruanbHocTy 23.02.07 TexHnyeckoe 00cayKUBaHUE U PEMOHT JIBUTATENeH,
CHCTEM M arperaTtoB aBTOMOOUIIeH
[Tepeuenb BOITPOCOB 3a1aHUI
Mexannueckoe aBmkeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTO ABMXKEHHA. MarepuanpHas TOUKa.
Cucrema orcuera. Tpaekropus. Ilyts u nepemenienne. MrHoBeHHast CKOPOCTb.
Bunel nBuxenus. PaBHOMEpHOE M PaBHOYCKOPEHHOE JBUKEHHE. XapaKTEPUCTHKU JBUKEHUS:
nepeMenieHe, CKOpocTh, YCKOpeHre, KoopauHara. ['paguueckoe onucaHue IBHUKEHUS.
B3anmopencrteue ten. IlepBeii 3akoH Herorona. Muepuus. MHepuuanbHble M HEMHEpLUAIbHBIC
CUCTEMBI OTCYETA.
Cuna. Macca. MaeptHOCTh. BTOpOii 3akoH HetoTona. Tpetuii 3akon HeroToHa.
3aKOH BCEMHMPHOIO TATOTeHMs. [ 'panuiubl npuMeHnMoctd. Cuia Tsoxectd. Bec tena. HeBecomocTs.
JIBuKeHue MIaHeT U UICKYCCTBEHHBIX CITYTHUKOB 3eMJIH.
Nmnynbe Tena. I3MeHeHne ummynbca Tejaa, UMITYJIbC CUIIBL.
3aKoH coxpaHeHUs uMnyibsca. PeaktuBHoe aBrkeHue. [IposiBieHne 3akoHa COXpaHEHUs UMITYJIbCa B
npupoe u TexHuke. K.O. [{noakoBCKHii — OCHOBOIIOJIOKHUK MEXKIIJIAHETHBIX IEPETIETOB.
Pabora cunbl. MomHocTh. PabGoTa cuibl TSKECTH, CHIIBI YIPYrOCTH, TEOpEMa O KHUHETHYECKOM
JHEPTUU.
Oneprus. Kunernueckast sHeprus. [loTeHimanbHas sHeprusa. 3aKOH COXPAHEHUS MEXaHUYECKOH
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sHepruu. [I[puMeHeHne 3aK0HOB COXPaHEHHS.
WneanpHblil ra3. /laBineHue HMICaJbHOTO Ta3a C TOYKU 3peHUs] MKT. OCHOBHOE YpaBHEHHME MKT
U7CabHOTO rasa.
Temmepatypa u ee uamMepeHue. AOCOIOTHAs TemrepaTypa. AOCOIIOTHBIN HOJb.
OcHOBHbBIE MMOJIOKEHUSI MOJIEKYJIIPHO — KUHETUYECKOW TEOPHH U UX OMBITHOE 00ocHOBaHue. Macca
u pa3mepsl Mosiekyd. [loctosHHas ABorapo.
VYpaBHeHHE COCTOSIHUS HACIbHOTO Ta3a. YpaBHenue Kianeiipona. YpaBnenue Kianeiipona —
Menaeneesa. M3onpoueccel.
BuyTpennss sHeprus uaeanbHoro raza. Crnocoobl ”3MeHEHUs! BHYTPEHHEH SHEPTuu.
Pabota raza npu usmenenuu ero oobema. Omnpenenenue paboThl raza 1o rpaduky.
[lepBoe Hauano TepMmoanHaMuku. [IprMeHeHrne epBOro Havana TEPMOAMHAMHUKHI K M30IPOLIECCaM.
AnuabaTtHBIH mporecc.
[Mpunuun peiictBust TeroBoro.  KosdduumeHt mnone3Horo AeicTBUS TEIJIOBOTO JBUTATEINS.
WneanbHblil TemioBoi aBurareb. OxpaHa npupoIbl.
Wcnapenue u xonaencanus. Kunenue. HaceilieHHbIe U HEHACHIIIEHHBIE MTapbl U UX CBOICTBA.
AOCONIOTHasT U OTHOCHUTENIbHAS BJIAXKHOCTh Bo3ayxa. Touka pocel. [Ipubopbl mnst u3MepeHus
BJIQXKHOCTH. 3HaUCHUE BIAKHOCTU B HAIICH KU3HU.
Kpucrannuueckue u amopdHbie Tena. MexaHMYeCKHe CBOMCTBA TBEPABIX Tel (aHU30TPOIIHS,
HU30TPOITHS).
Bunsl nedopmanmii. Yopyrue u muactuueckue nedopmanuid. MexaHndeckoe HarpspkeHHe. 3aKoH
I'yka. Monyib yrpyrocru.
Onextpuueckoe mnone. HanpsbkeHHOCTh anekTpuyeckoro mnois. ['paduueckoe wnzobOpakeHue
AIEKTPUUYECKOTO MO — JIMHUU HAPSXKEHHOCTH.
DHeprerTuyeckas XapakTepUCTUKa 3ieKTpudeckoro mnois. lloreHnuman. Pa3HOCTh MOTEHLIMATIOB.
Hampspkenne. DKBUNOTEHIIMAIBHBIE TOBEPXHOCTH.
B3aumogeiicTBue 3apskeHHBIX Tell. 3akoH KynoHa. 3akoH COXpaHEHUs AIEKTPUUECKUX 3apsiioB.
Konzgencaropbl. DeKTpoeMKOCTh KOHAeHcaTopa. [I[puMeHeHne KoH1IeHCaTOPOB.
Onexrpuueckuid Tok. Cuia Toka. 3akoH Oma i yyactka 1nenu. ConpoTuBieHUE, HAMIPSHKEHUE.
[TocnenoBarenbHOE U MapajlIENbHOE COEUHEHNE TPOBOJHUKOB.
PaboTa 1 MOIITHOCTH B 11€MU MTOCTOSIHHOTO TOKA. TersoBoe neicTBue Toka. 3akoH Jxoynsa — Jlenna.
Onexrpoasukymias cuia. 3akoH Oma [uist nonHo# nenu. Koporkoe 3aMplkaHue.
DNeKTpUUECKU TOK B )KUIKOCTSIX. 3akoHbl Dapanes. [[puMeHeHune s1ekTpoan3a B TEXHUKE.
OneKkTpuueckuii TOK B MOdynpoBogHHKax. CoOcTBeHHas M INpUMECHas MPOBOJUMOCTb
MOJIyTIPOBOJHUKOB. [IprMeHeHne noaynpoBOAHUKOB.
Cuna B3auMoIeliCTBUS NTapaJuIEIbHbIX TOKOB. MarHuTHas MPOHUIIAEMOCTb CPEJIBI.
MaruautHoe mnone, yciaoBHsl ero cyuiectBoBaHus. ['paduueckoe nm300pakeHHME MarHUTHOTO IOJIS.
JIuHMM MarHUTHOM WHAYKUMU. MarHuTHoe moJjie NpsSAMOro TOKa, KPYrOBOTO TOKAa, COJIEHOWJA.
[TonsATHE O BUXPEBOM MOJIE.
JlelicTBE MarHUTHOIO IOJI Ha NPOBOAHUK ¢ TokoM. Cuia Amnepa. MarHutHas WHAYKIHAS —
CUJIOBasl XapaKTepUCTUKa MarHUTHOro nois. [IpaBuio neBoit pyku.
Pabota 1o nepeMereHnio NpoBOJHIKA B MArHUTHOM T0Jie. MarHUTHBIM MOTOK.
MaruutHble cBoiicTBa  BemlecTBa. IlapamarHeTwku, JAMaMarHeTMKH U (eppoOMarHeTHKH.
[Ipumenenue peppoMarHeTUKOB.
Cuna Jlopenua. Onpenenenue HanpapieHus: cuiibl JIopeHia.
DOneKTpOMarHuTHas MHAYKLUA. 3aKOH 3J€KTpOMarHuTHOM MHAyKIuH. IIpaBuno Jlenna. Buxpesoe
anekTpudeckoe nojie. 3JC HHAYKIMU B IBHXKYIIEMCS] TPOBOJHUKE.
SABnenne camonnaykuu. MaayktuBHOCTh. 3/IC caMOMHAYKIIMH. DHEPTUS MarHUTHOTO TIOJIS.
KonebarenpHoe nBmkenue. ['apmoHmdeckue koneOaHws. AMIUIMTYAQ, TMEPUOJA, dYacTora, ¢asa
KOJIEOAHUH U CMEILEHHE.
Bonnbl, nmonepeunsle U npojaosibHble. JlJIMHA BOJHBI, €€ CBSI3b CO CKOPOCTHIO PACIIPOCTPAHEHHS U
4acTOTOM (MepruojoM) KojeOaHuii.
[TepemeHHBbI 3NEKTpUYECKUN TOK. MTHOBEHHOE, AMIUIMTYJIHOE€ W JEHCTBYIOLIEEC 3HAYEHUE
IIEPEMEHHOT0 TOKAa. AKTMBHOE, MHIAYKTUBHOE U €MKOCTHOE CONPOTHBIIEHHE B LIENU IEPEMEHHOIO
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ToKa. [ 'eHepaTop nepeMeHHOro ToKa.

43. Tlpeobpa3oBaHue MEPEMEHHOTO 3JIEKTPUUECKOro Toka. Tpancdopmarop. Ilomydenue, nepenava u
pacrpeziesieHue 3JIEKTPOIHEPTUH.

44. CobonHble ¥ BBIHY)KICHHbIE DJEKTpOMarHUTHbIe KojeOaHus. KorneOGaTenbHBIE  KOHTYP.
[IpeBpalienrie 3HEPTUU MPHU DIIEKTPOMATHUTHBIX KosieOaHusX. YactoTa M mepuoja COOCTBEHHBIX
konebanuii. Dopmyna Tomcona.

45. DneKTpoMarHuTHBIE BOJHBI M X cBoicTBa. OTKPBITHINA KojebaTenbHbId KOHTYp. Bubparop I'epia.
YcnoBUs U3ITydeHUs IIEKTPOMArHUTHBIX BOJIH.

46. Ilpunnun paguorenedoHHON CBS3U. AMIUIMTYAHAs monayisius. Jlerektupoanue. Ilpocreitmmii
paguonpuemank. M3o0perenue paguo A.C.ITomoBeM.

47. Pa3Butue B3IVIS10B HA MPUPOJY CBeTa. BOIHOBBIE U KOPITYCKYJISIpHbIE CBOICTBA CBETA.

48. 3akoH oTpakeHHUs CBeTa. 3aKOH MpejoMieHus cBeta. [lomHoe oTpaxeHue.

49. BoanoBsie cBoiicTBa cBeTa. MaTepdepennus. Judpakmus. AudpakiunonHas pemerka.

50. Hucnepcus cBera. CIIONIHON CIIEKTP.

51. VuerpaduoneroBas u uHppakpacHas ooyactu criekrpa. Ponb ynbrpaduoneToBoro u nHGpakpacHOTO
U3ITy4eHUs B ipupojie. VX mpuMeHeHne B TEXHUKE.

52. Buasl ciektpoB. CriekTpanibHblil ananu3. CriekTpalibHble IPUOOPBHI.

53. PeHTreHOBCKOE M3ITyYeHHE U €T0 MPAKTUIECKOE IIPUMEHEHHE.

54. Ilkana 3J€KTPOMArHUTHBIX BOJIH.

55. ®oroarddekr. 3akonbl hoTodddekTa.

56. Ypauenue DitHirerHa 1715 poroddpdexra. DOTOIIEMEHTHI U UX MPUMEHEHUE B TEXHUKE.

57. Monens atoma Pesepdopna — bopa. Uznydyenune u nornomieHue 3Heprud atromamu. [loctymnarsl
bopa

58. .PagmoaktuBHOCTH. Aub(da, Oera m ramma — wusnydenue. I[IpaBwino cmemeHus. 3akoH
pannoakTuBHOTO pacnaaa. [lepuoa momypacnana.

59. Ctpoenue aToMHOro sifpa. SnepHblie cuibl. M30TombI 1 X IpuMeHeHNe

60. JledekT Macc aTOMHBIX sifiep. DHEPTUS CBS3H.

[Iepeuens npakTUUECKUX 3aJaHUN

1. ITo 3ananHOMY rpaduKy 3aBUCUMOCTH KOOPJIMHATHI OT BpEMEHU

3anucaTh ypaBHeHuUs ABWKeHUH X = X(t) (U1t paBHOMEPHOTO TPSIMOJTHHEHHOTO
JIBUKEHUS ).
ITo 3amanHOMY rpaduKy 3aBUCMMOCTH KOOPAMHATHI OT BPEMEHH 3alucaTh ypaBHEHHE
Uy = U,(t) (111 paBHOYCKOPEHHOT'O MPSMOJIMHEHHOTO JIBUKCHUS ).
3. 3agaya Ha npumenenue Gopmyisl || 3akona HeroToHa.
4. 3anava Ha 3aKOH COXpPaHEHUS UMITYJIbCa.
5. 3agaya Ha MpuUMeHeHue GOPMYJIbI TOJTHOW MEXaHUYECKOM IHEPIHH.
6.3amaua Ha npuMeHeHne GOPMYITBI paOOTHI CHITBI.
7. 3anaya o teme: «Macca 1 pa3Mepbl MOJIEKYID».
8. 3amaua Ha npuMeHeHne ocHOBHOTO ypaBHeHHe MKT.
9. 3agaya Ha nmpuMeHeHue ypaBHeHus Kianeiipona.
10. 3agaya Ha npuMeHeHune ypaBHeHus1 Knanelipona- Menaeneena.
11. 3amava Ha UCHOIB30BaHKE TPAPHUKOB H30MPOLIECCOB.
12. 3amaua Ha mpuMeHeHue GOPMYJITBI OJHOTO M3 U30IPOIIECCOB.
13. JIabopatopnast pabota: “OmnpeseneHne OTHOCUTETFHOUM BIAKHOCTH BO3/1yXa IO
IICUXPOMETPY"*.
14. 3agaua Ha IPUMEHEHUE NIEPBOTO 3aKOHA TEPMOINHAMUKH.
15. I'paduueckas 3aa4a Ha MPUMEHEHHE ITEPBOTO 3aKOHA TEPMOTUHAMUKH.
16. 3agaua na npumenenue ¢popmyssl KIIJ[ TennoBoro npuraresns.
17. 3agava na 3akoHn Kymona.
18.3aaua Ha mpuMeHeHne GOPMYIIbI CHIIBI TOKA.
19. 3amaya Ha IpuMeHEHHE (HOPMYITBI CONTPOTUBIICHUS MPOBOIHUKA C  HCITOJIb30BAHHEM
CIPABOYHBIX JTAHHBIX I10 ONPEAEIECHUIO YIEIbHOIO COIPOTUBIICHNS TPOBOAHMKA.
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20. 3agaua Ha onpeereHne MPOBOAUMOCTH MPOBOIHUKOB MO UX BOJIBT- aMIIEPHON
XapaKTePUCTHKE.
21. 3agaua Ha pacyeT IKBUBAJIEHTHOTO COMPOTHUBIICHUSI CMEIIAHHOTO COSAMHEHUS
MIPOBOTHHUKOB.
22. 3aymaya Ha MpUMEHEeHHe 3akoHa [[xoyns - Jlenma.
23. 3agaua Ha nmpuMeHeHue 3akoHa OMa IS TOJTHOH IETIH.
24. 3anaya Ha ompe/esIeHHe HAIIPaBIEHUSI MarHUTHOTO MOJIsI TOKA.
25. 3agaua Ha mpuMeHeHue POpMYIIbI CHTa AMIiepa.
26. 3agaya Ha onpeieiCHUE HaMpaBJIeHU criia AmIepa.
27. 3amaua Ha ONpPEICICHUE PaInyca KPUBU3HBI TPACKTOPHH JIBHIKEHUS 3apsKEHHOM
YaCTULIB B MATHUTHOM TIOJIE.
28. 3agada Ha mpuMeHeHUe POPMYIIBI IEPHOa COOCTBEHHBIX AICKTPOMArHUTHBIX
kosjebanuit (popmymna TomcoHa)
29. 3aaua Ha oInpeeieHUe COCTaBa /ipa aToMa.
30. 3agaua Ha npuMeHeHUe POPMYJIbl 3aKOHA TPETTOMIICHUS CBETA.
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