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Ipencenmarens [, /- H.U. Cy660oTuna

PA3PABOTYMHK:

Cy66orura Harames Uropesna— mpemonasatens KPY KoTiacckoro ¢umana ®I'BOY BO
«'YMP® nmenu anmupaia C.O. Makaposay

Paboyas mporpamma o61meo6pasosarensHOro yuebHoro mpemmera ITYIL.02 ®usuxa
paspabotana B cootBerctBUH ¢ (DejepaibHBIM rOCYNapCTBEHHBIM  00pa3oBaTEbHBIM
crannaproM COO, yrBepxaenHem ITpukasom Munucrepcta o6pasoBanus u Hayku
Poccuiickolt  ®enepammm ot 17.05.2012 Ne 413 ¢ HM3MCHEHHSMH M JIOIOJIHEHMSMH,
DenepanbHbIM rOCY1apCTBEHHBIM o6pazoBaTeIbHbIM CTaH/apTOM CpEIHEero
IPO(ECCHOHATLHOrO 06PA30BaHHUs, YTBEPIKICHHBIM NpHKa3oM MHHHCTEPCTBA MPOCBEIEHHUS
Poccniickoli ®enepaumn or 2 gmexabps 2020 r. N 691 mo crienuansHOCcTH  26.02.03
Cynosoxzernue, mpumepHOil 0611e06pa3oBaTENBHOI NpOrpamMMoH Ui npoeCCHOHANBHBIX
o6pasoBarebHBIX Opranusamuii i [1onoxkeHHeM 06 OCHOBHOM 00pa3oBaTeIbHON IporpaMMe —
HporpaMMe MOArOTOBKM CNIELHANUCTOB cpenHero 3seHa (IIpuxas Ne 1034 ot 31.08.2021r.), ¢
ya€rom CTpaTeruu pasBUTHS BOCIHTAHHS B PocCHICKOM Denepanun Ha nepuox 10 2025 roxaa.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPEIMETA

ITVYIL 02 PU3UKA

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

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

1o crienuanbHocT 26.02.03 CynoBoxaeHue.

1.2. llesn U nIaHMpPYyeMble pe3yJabTaThl OCBOCHHS Y4eOHOIr0 MpeaMeTa:
1.2.1. leau u 3a1aun y4eOHOI0 nmpeaMeTa

Cogepxanue mporpaMMbl obieoOpazoBarensHoro yueOHoro mpenmera IIVIL. 02 dusuka
HaMpaBJIEHO Ha JOCTI)KEHHE PE3yNbTAaTOB €€ M3ydeHHUs B cooTBeTcTBUU ¢ TpeboBaHusiMu PI'OC
COO c yuerom npodeccuonanpHoi HampaBieHHOCTH PI'OC CIIO u Ha AOCTHXXKEHUE CIIETYIOIINX
eneu:

— (opmupoBanue y oOydaroluxcs YBEPEHHOCTH B ILIEHHOCTH 00Opa3oBaHUS, 3HAYUMOCTHU
(bu3MuecKUx 3HAHUM A1 COBPEMEHHOTO KBaTU(UIUPOBAHHOTO CHEIHAIMCTA MPU OCYIIECTBICHUU
ero nmpoeccHoHaNbHOMN ACSITEIIBHOCTH;

— (hopmupoBaHUE €CTECTBEHHO-HAYUYHOI IPaMOTHOCTH;

— OBIIaJiIcHUEe cHenu@UUeckol cucTeMod (U3MYECKUX TIOHATHH, TEPMHHOJOTHEH U
CHMBOJIUKOH;

— OCBOCHHE OCHOBHBIX (PU3NYCCKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

— OBJIAJICHUE OCHOBHBIMH METOJAaMU HAYYHOTO IIO3HAHHS MPHUPOJIbI, HCIOJIb3YEeMBbIMU B
¢busuke (HaOMOIeHUE, ONTMCAaHUE, U3MEPEHHUE, BBIABIKEHHUE TUIIOTE3, TPOBEJCHHE SKCIIEPUMEHTA);

— OBJIQJICHUE YMEHMSIMU 00pabaThiBaTh JaHHBIE HKCIEPUMEHTA, OOBSCHATH MOJYyUYCHHBIE
pe3yibTaThl, YCTaHABIWBATh 3aBUCUMOCTH MEXIY (PU3NUYECKUMH BEIUYMHAMH B HAOJIIOTaeMOM
SIBJICHHH, JIeJIaTh BBIBOJIBI;

— ¢opMHUpOBaHUE YMEHUS pelIaTh PU3NUECKHE 3aa49u Pa3HBIX YPOBHEH CIO0KHOCTH;

— pa3BUTHE MMO3HABATEIIbLHBIX MHTEPECOB, NHTEIUICKTYAIBHBIX U TBOPUECKHUX CTIOCOOHOCTEHN B
mporiecce MPHOOPETEHUs] 3HAHUN C MCMOJIB30BAHUEM pPAa3IUYHBIX HCTOYHHUKOB HWHMOpMaAIuu u
COBpPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHH; yMeHuil (opMynupoBaTh U OOOCHOBBIBATh
COOCTBEHHYIO TO3HUIMI0 TI0 OTHOIICHHWIO K (PU3NyYecKod WH(OpMaIU, TOJy4aeMOl U3 Pa3HBIX
HCTOYHUKOB;

— BOCIIUTaHUE YyBCTBA TOPJIOCTH 32 POCCUNUCKYIO (PU3MUECKYIO HAYKY.

OcBoenue kypca O/l «®@usnkay npeanosiaraeT peieHre CIeayoInX 3a1ay:

— npuoOpeTeHrne 3HaHuK 0 (PyHIAMEHTANbHBIX (DPU3MUECKUX 3aKOHAX, JIEKAIIUX B OCHOBE
COBpeMEHHOW (u3u4ecKod KapTUHBI MHUpPA, TPHUHIUIOB JIEHCTBUS TEXHUYECKHX YCTPOHUCTB H
MIPOM3BOJICTBEHHBIX TIPOIECCOB, O HaWOoJiee BaXXHBIX OTKPBITHSX B 00JIaCTH (PU3HMKH, OKa3aBIITUX
ONpeeNsIolIee BIUSHUE Ha PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

—MOHMMaHWe  (U3UYECKOM  CYIIHOCTH  SIBJICHUH, TPOSABISIONIMXCS B paMKax
MIPOU3BOJICTBEHHOH JCSTEIIBHOCTH;

— OCBOCHHE CIIOCOOOB MCIONB30BaHUs (DU3MUYECKUX 3HAHWM JUIS PEIICHUs MPAKTUYECKUX U
poeCCUOHABHBIX 3a]1a4, O0BSICHEHUS SIBJICHUI TPUPOIBI, TPOU3BOACTBEHHBIX U TEXHOJIOTHUECKIX
MIPOLIECCOB, MPUHITUIOB JEHCTBUS TEXHUYECKUX MPUOOPOB U yCTPOUCTB, oOecrieueHrs 0€30MacHOCTH
MIPOM3BOJICTBA W OXPaHBI IPUPO/IHI,

— opmupoBaHuEe yMeHUH pemaTh y4eOHO-TPaKTUUECKUE 3a7aun (PU3UIECKOTO COJIepKaHus
¢ Y4€TOM mpodecCHOHATHHON HAPaBICHHOCTH;

— MPUOOPETEHNUE OIbITA TMMO3HAHHWS W CAMOIIO3HAHMS; YMEHUW CTaBUTh 3aJaud U periaTh



po0JIeMbI ¢ YIETOM PO ECCHOHAIBHON HAINIPaBICHHOCTH;

— (opMupoBaHHEe YMEHHMH HCKaTh, AaHATU3UPOBaTh M 00pabaThiBaTh  (PU3HUECKYIO
nHpOpMaIHIO C YI€TOM POPECCHOHATBLHON HAMIPABICHHOCTH;

—OJTrOTOBKa OOYYalOIIMXCS K YCIEIMIHOMY OCBOGHHMIO JUCHUIUIMH M MOAYJeH
poeCCHOHATFHOTO LUKJIA: (POPMHUPOBAHNE Y HUX YMEHHUH U OINbITA JEATEIBHOCTH, XapaKTePHBIX
st mpodeccuii / MOMKHOCTEH CIyKaIUX HIH CHEHaTbHOCTEH, OTydaeMbIX B IPO(ECCHOHATBHBIX
00pa3oBaTeNbHBIX OPraHU3ALMUAIX;

—OATOTOBKa K  (OpMUPOBaHHIO OOIMX KOMIIETEHIMHA OyAyIIero CrIenUaInCTa:
caM000pa3oBaHMs, KOMMYHHKALUH, MPOSBICHHUS  TPaXJAHCKO-TIATPUOTUYECKOH  MO3HIUH,
COTPYAHUYECTBA, TMPHHATUS pEUICHHH B CTAaHAAPTHOM W  HECTAaHIAPTHOW  CUTYaIMsX,
NPOCKTUPOBAHUS, NPOBEIACHUS (PU3MYECKUX U3MEpeHuH, dPPeKTUBHOro U  0Oe30mMacHoOro
WCIIOJIb30BAHUS PA3IMYHBIX TEXHUYECKUX YCTPOMCTB, COOIIOACHNUS IPABIII OXPAaHBITPY/Aa IpU paboTe
¢ ¢puznUecKuMU TprudOpamMu U 000PYIOBAHUEM.

Oco0eHHOCTh (POPMHUPOBAHUSI COBOKYITHOCTH 33/1a4 U3Yy4eHUsT (PU3UKHU JIICUCTEMBI CPETHETO
npodecCHOHAIBHOTO0 00pa30BaHMs 3aKIII0YACTCS B HEOOXOIMMOCTH Pean3aliy MpopecCHOHATBLHOM
HANpPaBICHHOCTH peIIaeMbIX 3a/Ja4y, ydé€ra OCOOCHHOCTEH cdepbl AeATENPHOCTH OYAyIIHX
CTICIIAJIICTOB.

B pesynbrate ocBoeHMs yueOHOTO mpeaMeTa 00ydaronuicst T0JKSH 3HATh:

—CMBICTT TOHSATHH: (U3MYECKOe SBJICHUE, THUIIOTE3a, 3aKOH, TEOpHUs, BEIECTBO,
B3aUMOJICHCTBHE, 3JIEKTPOMArHUTHOE TI0JIE, BOJIHA, (DOTOH, aTOM, aTOMHOE PO, MOHH3HPYIOIINE
W3ITyYCHUS;

—CMBICT (PU3MUYECKUX BEIMYUH: CKOPOCTh, YCKOpDEHHE, Macca, CHja, HMITYJbC, paboTa,
MeXaHW4ecKasi YHEPrusi, BHYTPEHHSS DHEPrHsi, aOCONIOTHAs TEMIIEpaTypa, CpeIHssl KUHETHYECKast
SHEPIUs YaCTHI] BEIIECTBA, KOJIUYECTBO TETUIOTHI, SIIEMEHTAPHBIHN SJIEKTPUIECKUH 3apsi;

—CMBICT  (U3MYECKUX 3aKOHOB KJIACCHYECKOW MEXaHUKH, BCEMHUPHOTO TATOTEHUS,
COXpaHEHHs SHEPTUH, UMITYJIbCA U DIICKTPUYECKOTO 3apsa, TEPMOAWHAMUKH, 3JIEKTPOMATHUTHOM
UHAYKIMH, GoTorddekTa;

— BKJIaJI POCCUHCKUX U 3apyO0eKHbIX YUEHBIX, OKa3aBIIMX HanOoOJbllIee BIUSIHUE Ha pa3BUTHE
¢bu3uKu.

B pesynbraTe ocBOeHUS yueOHOTO MpeaMeTa 00yJaroHACs JOIDKEH YMETh!

— IIPOBOJIUTH HAOJIOICHNS, IJITAHUPOBATH U BBIMOJIHATH SKCIIEPUMEHTHI;

— BBIJIBUTaTh TUIIOTE3bI U CTPOUTH MOJEIIH;

— IPUMEHSATh NOJYUYEHHBIE 3HAHUS 1O (PpU3MKe A1 00BSICHEHUS pa3HOOOpa3HbIX (HU3NIECKUX
SIBJICHWI W CBOMCTB BEIIIECTB;

— [IPAKTUYECKH UCTOJIb30BaTh (PU3NUECKUE 3HAHUS;

— OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOUM HH(pOpMaINK;

— UCIOJIb30BAaTh NPUOOPETEHHbIE 3HAHUS M YMEHHUS Ul pEleHMs NpPaKTUYEeCKUX 3a/ad
MOBCEJJHEBHON KM3HM, oOecrieyeHHs Oe30MacHOCTH COOCTBEHHOH JKHM3HH, pPALMOHAIBHOTO
MIPUPOJIOTIONB30BAHMS U OXPaHBI OKPYKAIOIICH CPE/IbI;

— OITUCBIBATh U OOBSCHATH (PU3MUYECKHUE SIBJICHHS M CBOWCTBA TEJ: CBOWCTBA Ia30B, KHUJIKOCTEH U
TBEPJBIX TEJl, IEKTPOMArHUTHYIO MHIYKIIMIO, PACIPOCTPAHEHHUE AIIEKTPOMArHUTHBIX BOJIH, BOJTHOBBIE
CBOI{CTBa CBETa, N3TyYEHHE U TIOTJIOIEHHE CBETaaTOMOM, POTOdPHEKT;

— OTJIMYATh TUMOTE3bl OT HAYYHBIX TEOPHii;

— JleNlaTh BBIBOJIbI HA OCHOBE SKCIIEPUMEHTAIIBHBIX JAHHBIX;

— IPUBOANTH TPUMEPHI, IOKA3bIBAIONINE, YTO HAONIONEHUS ¥ OSKCIEPUMEHT SBISIFOTCS
OCHOBOH ISl BBIIBIDKEHHS TUTIOTE3 W TEOPHUH, TIO3BOJISIOT MPOBEPUTHh HCTUHHOCTh TEOPETUUYECKUX
BBIBOJIOB, a TaK)Ke, 4YTO (PpU3MUEcKass TEOpHUs JaeT BO3MOXKHOCTb OOBSICHATH WM3BECTHBIC SIBICHUS
MPHUPOJIBI M HAYYHBIE (PAKTHI, MPEIICKA3HIBATE €Ille HEM3BECTHHIC SIBJICHUS,

— IPUBOJIUTH TPHUMEPHI TMPAKTHUYECKOTO HWCIHOJIb30BAHUS (PU3MUECKUX 3HAHUI: 3aKOHOB
MEXaHUKH, TEPMOJUHAMUKM M  DJIEKTPOAMHAMHMKH B  DHEPreTHKe, pa3IMYHbIX  BHJIOB
ANIEKTPOMArHUTHBIX M3JIyYCHUH Ui Pa3BUTHUS PAaAMO M TEICKOMMYHMKAIUM, KBAHTOBOM (DM3WKH B



CO3JIaHUM AJEPHON YHEPTETUKH, JIa3€POB;

— BOCIIPpUHHMMATh MW Ha OCHOBC IIOJTYYCHHBIX 3HAaHUM CaMOCTOSATEIILHO OLICHUBATh
nHpopMaIuio, coaepxairytocs B cooduiennax CMU, MatepHeTe, HaydHO-TIOMYISPHBIX CTAThSX;

— IPUMEHSATH [OJIy4YEHHbIE 3HAHUS JJIS peleHus pU3NUECcKuX 3a1ay;

— OIPEeENSTh XapakTep (PU3HIECKOTOo MpoIiecca 1Mo rpaduky, raduuie, GopMmyIie;

— U3MEPATH PsIl PU3UYECKUX BEIMYUH, NMPEACTABIsS Pe3yabTaThl U3MEPEHUH C YUETOM HUX
IIOIPELIHOCTEM.

1.2.2. Ilnanupyemblie pe3y/jbTAaThl OCBOEHHSI 001e00PA30BaTEJIbHOI0 Y4eOHOro mnpeaMera B
coorBercTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco6oe 3HaueHHnEe yueOHBIN peaMeT umeeT npu Gpopmupoanuu u pazsutuu OK u T1K.



Koa m HauMeHOBaHHEe

IInanupyemsie pe3ybTaThbl 00y4eHHSA

(popmupyembIx Oo0mme IIpeameTHbIC
KOMITeTEeH LU
OK 01. BsiGupats cnoco0sbl B yactu TpyZ10BOro BoCiuTaHUs: - copmupoBarh MNpeaCTaBICHUS O POIM M MECTe
peleHus 3a1a4 - TOTOBHOCTb K TPYZy, OCO3HAaHHE LIEHHOCTH MacTepcTBa, | GU3NKK M AaCTPOHOMHM B COBPEMEHHOM HaydHOH
npodeccuoHaIbHON Tpyaonooue; KapTUHE MHpa, O CUCTeMOOOpa3yroueil poau pu3nku
JEATEIIBHOCTH TPUMEHUTENBHO - rOTOBHOCTb K AKTUBHOMN JEATCIIBHOCTH | B Pa3BUTHM  E€CTECTBEHHBIX HAyK, TEXHUKH U
K Pa3JIM4HBIM KOHTEKCTaM TEXHOJIOTUYECKOM M  COLMAJIBHOM  HAINPaBICHHOCTH, | COBPEMEHHBIX TEXHOJOTMM, O BKJIAAEC POCCUHCKUX U
CIOCOOHOCTh WHULMNPOBATh, IIJIAaHUPOBATh U | 3apyOeKHBIX YYEHBIX-(PM3UKOB B Da3BUTHE HayKH;

CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIIbHOCTD;
- HHTEpEC K pPa3MuHbIM cdepaM MnpodeccHoHaATbHON
JEATEIHbHOCTH,

OBnageHue YHHUBEPCATbHBIMU y4eOHBIMU
[MO3HABATEIbHBIMM JICHCTBHAMU:

a) 0a30BbIE JJOTUYCCKHE ICHCTBHUS:

- CaMOCTOSITEJIBHO (POPMYJTUPOBATh M AKTYAIH3UPOBATH
po0JIeMy, pacCMaTpUBAaTh €€ BCECTOPOHHE;

- }’CTaHaBJ'II/IBaTB CymeCTBeHHBIﬁ HpI/ISHaK NN
OCHOBaHUSl i1  CPaBHEHMs, KJIacCUPUKALUU U
0000IIICHHS;

- OTPEJCINATH eI JICATEIHHOCTH, 33/1aBaTh MapaMeTpPhl
158 KpI/ITepI/II/I UX JOCTHUXKCHUS,

- BBIABJIIATD 3aKOHOMepHOCTI/I nu HpOTHBOpe‘II/ISI B
paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCUTH KOppeKTI/IBLI B JOCATCIBbHOCTH, OIICHHUBATH
COOTBECTCTBHUEC pe3y.]'II)TaTOB oeiaaM, OILICHUBATh pI/ICKI/I
MOCIEACTBUI ACATEILHOCTH;

- pa3BUBaTh KpPEAaTUBHOE MBIIUICHUE TMPH pPEIICHUU
KU3HEHHBIX TPoOIIeM

0) Ga30BBIC UCCIIEAOBATEILCKHE ACHCTBYS:

- BIIQJIeTh HAaBBIKAMHU Y4e€OHO-HCCIENOBATENbCKOH U
MPOEKTHON  JIeATENbHOCTH, HABBIKAMHU  pa3pelieHus

NOHMMaHHE (PU3MUECKON CYIIHOCTH HaOII0JaeMbIX
SBJICHUA MHUKPOMHpA, MaKpOMHUpa U MeEraMupa;
NOHMMaHWE pPOJIM AaCTPOHOMUU B INPAKTHUECKON
JeSTEIbHOCTH 4YeJOBEKAa W JaJbHEHIIEeM Hay4dHo-
TEXHUYECKOM  pa3BUTHUH, poiau  ¢(usuku B
dopmMupoBaHUM  Kpyrozopa M  (DyHKIHOHAJIbHOMN
IPaMOTHOCTH 4YeJIOBEKa JJis pEIICHUs MPAKTUYECKUX
3ajau;

- cpopMUpPOBaTh YMEHUS pelllaTh pacueTHBIE 3aJauu C
SIBHO 3aJaHHOM (PU3WUYECKON MOMENbI0, HCIIOIb3YS
¢u3nyecKre 3aKOHbI U IPUHLUIIBI, HA OCHOBE aHAIN3a
yCIIOBUSL 3aJladd  BBIOMpPATh (PU3MYECKYI0 MOJEIb,
BBIIETATh (PU3MYECKHE BEIUYUHBI U (HOPMYIIBI,
HEO0OXOUMBIE 1JIs €€ PELIeHUs], TPOBOJUTH PACUEThI U
OLICHMBAaTh  PEAJbHOCTh TOJIYYEHHOI'O 3HAYEHHUS
¢bu3nyecKkoil  BEIMYMHBI, pelaTh KaueCTBEHHBIE
3aJauM, BBICTpauBasi JIOTMYECKU HEMPOTHUBOPEUHUBYIO
LIENIOYKY pacCyXICHUM C ONOpOMl Ha H3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBICHUS;

- BJaJeThb OCHOBOIOJAraloIUMU  (PU3HUECKUMHU
NOHATUSMM W  BEJIMYMHAMH, XapaKTEPU3YIOIIMMHU
¢duznueckue IIPOLIECCHI (cBA3aHHBIMU c
MEXaHUYECKUM JIBH)KEHUEM, B3aUMOJICICTBUEM TEN,




mpooem;
- BBIABIIATH MMPUIUHHO-CJIICACTBCHHBIC CBs3H1 u
AKTyaJIu3upoBaTh 3aJady, BbIABHUIaTb THUIIOTC3Yy €C

pElICHUs, HAXOIUTh apTyYMEHTHl JUIsI JOKAa3aTeNbCTBA
CBOMIX YTBEPIKICHHIA, 3a/1aBaTh MapamMeTPhl U KPUTCPUU
pelIeHus;

- aHAJTU3HUPOBATH IMOJYYCHHBIC B XOJC PEUICHHS 3aJa4u
pe3yJIbTaThl, KPUTHYECKU OICHUBATh UX JOCTOBEPHOCT,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- yMeTh TICPEHOCUTHh 3HAHUS B IO3HABATCILHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEICATEIIbHOCTH;

- YMETh MHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX
obacTei;

- BBIIBHIaTh HOBBIC HJICH, IpeljaraTh OPHUTHHAIbHBIC
MOJIXOJIbI M PEILICHUS;

- CIIOCOOHOCTh MX HCIOJB30BaHUS B IMO3HABATCIHHOM

Y COLIMAJIbHON TIPAKTHKE

MEXaHUYECKUMH KOJICOAHUSIMU U BOJIHAMH; aTOMHO-
MOJIEKYJIIPHBIM CTPOCHUEM BEIIECTBA, TEIUIOBBIMU
MpoueccaMu; NIEKTPUYECKUM U MarHUTHBIM MOJISIMM,
NIEKTPUYECKUM TOKOM, AIEKTPOMArHUTHBIMHU
KOJICOAHUSIMH Y BOJTHAMU; ONITUYECKUMU SIBJICHUSMU;
KBAaHTOBBIMHM  SIBIICHUSIMH, CTPOEHHUEM aroMa U
aTOMHOTO  Si7Jpa, PaJMOAKTHUBHOCTHIO);  BIIAJICHHE
OCHOBOMOJIAral0IIUMHU aCTPOHOMHUYECKUMHU
MOHATHUSMH, MO3BOJISIOLLIUMHU XapaKTepU30BaTh
MIPOLIECChI, MPOUCXOIAIIME HA 3BE3/1aX, B 3BE3AHBIX
CHUCTEMax, B MEXraJaKTUUECKOM Cpele; IBUKEHUE
HeOECHBIX TeJ, IBOJIOLINIO 3Be31] U BeeneHHoit;

- BJIAJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPHUSIMU
(3akon BcemupHoro Ttsrorenus, I, II u III 3akonbI
HproTOHa, 3aKOH COXpaHEHUS! MEXaHUYECKON IHEPIUH,

3aKOH COXpPaHCHUA HUMITYJIbCA, IIPUHOMIT
Cynepo3snuumn CHl1, IMPUHIIHIT PaBHOIIPAaBHOCTH
HHCPLOUATIBHBIX  CUCTEM  OTCYHECTA, MOJICKYJISIPHO-

KHHETUYICCKYIO TEOPHIO CTPOCHHSI BEIECTBA, Ta30BbIC
3aKOHBI, HCpBI)II\/JI 3aKOH TepMOI[I/IHaMI/IKI/I; 3aKOH
COXpaHEHUsl JIIEKTPUUECKOTO 3apsifa, 3akoH KymoHa,
3akoH Oma JJig yyacTka 1enu, 3akoH OMa Jij1sl TTOJTHOU
ANEKTPUYECKON 1ienu, 3akoH J[xoyns - JleHna, 3akoH
BHGKTpOMaFHHTHOfI HUHAYKIOUU, 3aKOH COXpaHeHI/ISI
SHEPTUH, 3aKOH TMPSIMOJIMHEHHOTO PacIpOCTPAHCHHUS
CBETa, 3aKOH OTPAKEHUS CBETAa, 3aKOH IPEIOMIICHHUS
CBETA; 3aKOH COXPAHCHUS SHEPTHH, 3aKOH COXPAHCHHUS
UMITYJIbCA, 3aKOH COXPAaHEHHS IEKTPUUECKOTO 3apsia,
3aKOH COXPAHEHHUS MAacCOBOTO YHCIA, IOCTYJIAThI
bopa, 3akoH paaMOAKTHBHOTO pacrmajaa); yBEepeHHOE
UCIIONB30BAaHME 3aKOHOB U 3aKOHOMEPHOCTEH TpH
aHanm3e (pU3NIEeCKUX SIBJICHHUH U MPOIECCOB




OK 02. Hcnonp3oBath
COBpPEMEHHBIE cpeacTBa
MIOWCKa, aHaJM3a u
UHTEpHpeTanuu HH(pOpMaIuH,
U MH(OPMAIMOHHbIE
TEXHOJIOTUU JJISl BBITIOJHEHUS
3a1a4 npodeccroHanbHON

ACATCIIbHOCTH

B 005acTu IEeHHOCTH Hay4YHOT'O MIO3HAHUS:

- c(OpMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAayKd W OOIIECTBEHHOH MpPaKTHKH, OCHOBAaHHOTO Ha
JMAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeECTa B IOJIMKYJIbTYPHOM MHUPE;

- COBEpIIECHCTBOBAHUE S3BIKOBOM M  4YHUTATEIbCKOH

KYIbTYpPbl Kak CpeICTBAa B3aUMOICHCTBHUS  MEXAY
JIOJIbMU U TTIO3HAHUS MUPA;

- OCO3HAaHHWE IIEHHOCTH HAy4YyHOW JIeATeIbHOCTH,
TOTOBHOCTH OCYIIECTBISTh MPOEKTHYIO U
UCCIIEIOBATENLCKYIO JIESATENbHOCTh MHAMBUAYAIbHO U B
Ipynne;

OBnanenue YHUBEpPCATbHBIMU y4eOHBIMU

[I03HABATEIbHBIMU JCHCTBUSIMMU:

B) paboTa ¢ nHpopmaruen:

- BJAJAETh HaBbIKAMM [OJyYEHHUs HMHPOpPMALUU U3
HMCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO
OCYILIECTBIATh MOMCK, AaHAINW3, CHCTEMAaTU3alHUI0 U
MHTEPIpEeTanio HHGHOPMAIMK Pa3INYHBIX BUJOB U HopMm
MIpe/ICTaBJICHMUS;

- CO3/1aBaTh TEKCTHl B PA3lIMYHBIX (popmarax ¢ y4eTom
Ha3HaueHus: MWHQPOpMAllMM U LEJNEeBOH  ayAUTOPHH,
BbIOMpass ONTUMaJdbHYIO (GOpMYy TMpEACTABIECHUS U
BU3YyaIH3alUy;

- OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD
nH(pOpMallUU, €€ COOTBETCTBHE MPABOBBIM M MOPaIbHO-
THUYECKUM HOpMaM;

- WCIONB30BaTh  CPEACTBA  WMH(MOPMAIMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTUI B peleHnu
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpraHU3allMOHHBIX
3ajad ¢ CcoOMIOJieHHeM TpeOOBaHUN  IPrOHOMHKH,

- YMETh YUUTHIBATh I'PAHULBI IPUMEHEHUS U3YYECHHBIX
du3MuecKuX ~ MoOJeJei:  MaTepuaibHas — TOYKa,
MHEpLMAIbHAA CHCTEMA OTCYETA, WIACAJIbHBIA TIa3;
MOJIEJIM CTPOEHHMS Ta30B, KUJIKOCTEH M TBEPIBIX TeEI,
TOYEYHBIN D3JICKTPUYECKUN 3apsAn, SAepHas MOJEIb
aToMa, HYKJIOHHAas MOJEIb aTOMHOrO siapa IpH
penieHnu GU3NYECKUX 3a/1a4

- yMeTh (OpMHpPOBATH COOCTBEHHYIO IMO3HIIMIO TIO
OTHOILLIEHHUIO K buznueckoit uH(popMaIuy,
MOJIy4a€MOM M3 pa3HbIX HMCTOYHUKOB, YMEHUU
UCIONIb30BaTh IUGPOBBIE TEXHOJIOTUM ISl TOMCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETALUU U NIPEACTABICHUS
yueOHOM ¥  HAY4YHO-TIOMYJSIpHON  uHOpManuy;
pa3BUTHE YMEHUI KPUTHUYECKOTO aHanu3a
nosrydyaeMoit uapopmanuu
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TEXHUKU OE€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MIPABOBBIX M 3TUYECKUX HOPM, HOPM HH(DOPMAITMOHHOU
0€30I1acHOCTH;

- BJIaACTh HAaABBIKAMH paCHO?)HaBaHI/I}I 1 3allUThI

uHpopmManuy,  MHPOPMALMOHHOW  Oe30macHOCTH

JJMYHOCTH
OK 03. [IlnanupoBate U B obnactu 1yx0OBHO-HPAaBCTBEHHOTO BOCIIUTAHUS: - BJIaJIeTh OCHOBHBIMU METOJIAMH HAyYHOTO ITO3HAHUS,
peann3oBbIBaTh  COOCTBEHHOE - copMHpPOBaHHOCTH  HPABCTBEHHOTO  CO3HAHUS, | UCIIOJNB3YEMBIMH B (PH3HMKE: MPOBOAWUTH TPSMbBIE MU
npodeccruoHaIbHOE TUYECKOTO OBE/ICHMUS; KOCBEHHBIC  HM3MEpeHUs  (PU3MYECKUX  BEIHYHH,
M JIMYHOCTHOE  pa3BUTHE, - CIIOCOOHOCTh OIIGHUBATH CUTYAllMI0O ¥ IPUHUMATh | BEIOMpas ONTUMAJbHBIA  CrOcO0 HM3MEpeHus |

peIPUHUMATETbCKYIO
JEeSITeNIbHOCTD B
npodecCHOHATbHON chepe,
UCIIONB30BAaTh  3HAHUA IO
npaBoBOM W (puHAHCOBOM
IPaMOTHOCTH B  Pa3IMYHBIX
YKU3HEHHBIX CHUTYaITUSIX

OCO3HAHHbIE pELICHUsl, OPUECHTUPYICh HAa MOPAIBHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

- OCO3HAHME JIMYHOI'O BKJIaJa B IOCTPOECHUE YCTOMUYUBOTO
Oyymero;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTEINSM U (HJIH)
APYIMM 4JI€HaM CEMbH, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATHS LEHHOCTEH CEMEHHOW >KU3HU B
COOTBETCTBHUH C TpaIuLUAMH HapoaoB Poccuu;

OsBnageHue YHUBEPCAIbHBIMU PETYJISITUBHBIMU
IEHCTBUSIMU .

a) caMOOpPraHU3aIUs:

- CaMOCTOATENIbHO  OCYIIECTBJIATH MO3HABATEIbHYIO
NEeSTeIbHOCTh,  BBIABJISITH  MPOOJIEMBI, CTaBUTh U
dhopmynupoBaTh coOCTBEHHEBIE 3a7aun B
o0OpazoBaTenbHON eATEIIHbHOCTH u JKU3HEHHBIX
CUTYyalUsIX;

- CaMOCTOSITEIPHO COCTAaBJIATH IUIAH PEIICHUS MPOOIEeMbI
C y4eTOM HMEIOIIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEAINIOYTEHUM;

- 1aBaTh OLIEHKY HOBBIM CHUTYalIUsIM;

crocoOcTBOBaTh  (POPMHUPOBAHUIO W TPOSBICHHUIO

IIMPOKOM 3pYAMLIMH B pPa3HBIX OONACTAX 3HAHHM,

UCII0JIb3YS] U3BECTHBIE METO/IbI OLIEHKH ITOIPEIIHOCTEN
U3MEpEHUH, IPOBOAUTD HCCIIEIOBAaHUE 3aBUCHUMOCTEN
(GU3MYeCKUX BEIMYUH C MCIIOJIB30BAaHUEM HPSAMBIX
U3MEpEeHUH, OOBACHATH IOJY4YEHHbIE pPE3YJbTaThl,
UCMONb3Ys (PU3UYECKHe TEOPUH, 3aKOHBI U TOHATHUS, U
JieNaTh BBIBOJIBI, COOJNIIONATH IpaBmia O€301acHOTO
TpyZla INpHU TNPOBEICHUH MCCIEIOBAaHUM B paMKax

yueOHOro 9KCIIEPUMEHTA u yueOHo-
HCCIIEIOBATEIbCKO IS TETbHOCTH C HCIOIb30BAaHUEM
M (POBBIX U3MEPUTEIBHBIX YCTPOMCTB 5

nmabopaTopHOTO 000pymOBaHMs; CHOPMUPOBAHHOCTH
MPEJICTABICHHA O METOJax TIONYYCHHs] HAayJHBIX
ACTPOHOMUYECKUX 3HAHUI;

- oBiaaetb  (chopmupoBaTh  MPEACTABICHUS)
MpaBUjaMu 3anucu Qusnyeckux QGopmyn penbedHo-
TOYeUHON cucTtembl oOo3HaueHuit JI. bpaitna (mms
CJIETIBIX U CITA0OBHUASIINX O0YJIAFOIIUXCS)
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MOCTOSIHHO ~ TOBBIIIATh CBOW  00pa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIONIb30BaTh  TpHUEeMbl  peIeKCUH  JUIsl  OIEHKHU
CUTYaIluH, BBIOOpA BEPHOTO PEIICHMUS;

- YMETb OLIEHHMBAaTh PUCKU U CBOEBPEMEHHO MPUHHUMATh
peuIeHus 0 UX CHUKEHUIO;

B) SMOIIMOHAJILHBIN WHTEIIIEKT, Mpeanoaararomui
c(hOpMUPOBAHHOCTH:

BHYTPEHHEH MOTHBALMH, BKIIOYAIOUIEH CTPEMJIEHHE K
JOCTH>KEHHIO eI u ycnexy, ONTUMU3M,
WHULIMATUBHOCTb, YMEHHUE JE€HCTBOBATh, UCXO/S U3 CBOUX
BO3MOKHOCTEH;

- OMIaTHH, BKIIOYAIOUIEH CHOCOOHOCTh TMOHUMATh
SMOLMOHAIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €ro MpHU
OCYIIECTBICHUH  KOMMYHHUKAIIMHM,  CIIOCOOHOCTH K
COUYBCTBHIO U CONEPEKUBAHUIO;

- COIMAJbHBIX HABBIKOB, BKJIIOYAIOIINX CIOCOOHOCTH
BBICTpaWBaTh  OTHOILIEHUS C  JPYTUMHU  JIFOJAbMHU,
3a00TUTBCA, TPOSABISATH  HMHTEPEC H  paspeniarh
KOH(IIMKTBI

OK 04. OddexTuBHO

B3alMOJICCTBOBATE
pabotath B  KOJUIEKTHBE
KOMaH/Ie

n
n

- TOTOBHOCTb M CIIOCOOHOCTh K 00pa3oBaHUIO U
CaMOpa3BUTHIO, CaMOCTOSITEIbHOCTH "
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE  HaBbIKaMU  y4e€OHO-HCCIIEI0BATEIbCKOM,
MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;

OBnazeHue  YHUBEPCATIbHBIMU  KOMMYHUKATHBHBIMHU
JEACTBUSAMMU:

0) cOBMECTHAsl 1€ATEIbHOCTb:

- IOHMMAaTh U MCIOJIb30BaTh MPEUMYILIECTBA KOMaHIHOMN
Y UHAUBHUAYAIbHOUN paboTHI;

- [pPUHUMATh LI  COBMECTHOM  JIeATEIbHOCTH,

- OBJAAETh YMEHUAMU paboTaTh B TIpylne ¢
BBITIOJTHEHUEM Pa3IINYHBIX COUAJIbHBIX pOJ'IGfI,
IUIAaHUPOBaTh ~ paboOTy  TPYIIbI,  PalUOHAIBHO
pacnpeaciisaiTb NCATCIIBHOCTD B HECTAaHJAPTHBIX
CUTyalusaX, aACKBATHO OINCHHUBATH BKJIAJ KaXI0ro M3
YYaCTHUKOB TPYIIBI B PEIIEHUE paccMaTpuBaeMoi
poOIeMbI
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OpraHU30BbIBATh U KOOPJWHUPOBATH JEUCTBUS IO €€
JOCTHKEHMIO: COCTABIIATH IIJIaH JECHCTBUM, PACIIPENCIIATh
polM C yY4eTOM MHEHHUW Yy4YaCTHHKOB OOCYXIaTh
pe3yabTaThl COBMECTHOU PabOTHI;

- KOOpJIMHUPOBATh M BBINOJHATH pPa0OTY B YCJIOBHSIX
pETbHOTO, BUPTYAIBHOTO W KOMOWHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBJISITh TIO3UTUBHOE CTPATETUYECKOE TTOBEACHUE
B Pa3fMYHBIX CUTYyallUsX, HPOSBISATH TBOPYECTBO U
BOOOpakeHre, ObITh MHUIIMATHBHBIM
OBnageHue YHHUBEPCATbHBIMU
NEUCTBUSIMU:

I') IPUHATUE ce0sl U APYTUX JIFOJICH:
- IPUHUMATh MOTHUBBI U apTyMEHTBl OPYTHX JIOJIEH MPpHU
aHaJlu3e pe3yabTaTOB JEATEIbHOCTH;

- MpU3HABaTh CBOE MPaBO U NPaBO APYTUX JIIOAEH Ha
OIIIMOKH,

- pa3BUBATh CIIOCOOHOCTHh MOHUMATh MHUP C TO3HUITUU
JPYTOro YeoBeKa

PEryiisiTUBHBIMU

OK 05. OcymiecTBisTh YCTHYIO
u MUCHMEHHYIO
KOMMYHHKAITHIO Ha
rOCyJapCTBEHHOM SI3BIKE
Poccuiickoit  ®enepaumu ¢
y4eTOM ocoOeHHOCTEeH
COLMAIBHOTO H KYJIBTYpHOTO
KOHTEKCTa

B obnacTu 3cTeTH4ecKOro BOCIUTaHMUS:

- ACTETHYECKOE OTHOILIEHHE K MHpY, BKIIOYAs 3CTETUKY
Hay4YHOT'O TBOPUYECTBA, MPUCYILEro (U3NUECKOI HAyKe;

- CIIOCOOHOCTh  BOCHIPUHUMATH  Pa3IUYHbIE  BHJbI
UCKYCCTBa, TPAAUIMK M TBOPYECTBO CBOETO U JPYIHX
HapoJOB,  OIIYyIIaTh AMOLMOHAIBHOE  BO3JEHUCTBHE
HCKYCCTBa;

- YOeXJEHHOCTh B 3HAYUMOCTH JUIS JIMYHOCTH U
o0IIecTBa OTEUYECTBEHHOIO M MHPOBOTO HCKYCCTBA,
STHUYECKMX KYJAbTYPHBIX TpagulMd U  HApOJHOIO
TBOPUYECTBA;

- TOTOBHOCTb K CaMOBBIP@XEHHIO B Ppa3HBIX BHUAAX
HCKYCCTBA, CTPEMJIEHHUE MPOSIBIISITh KAYECTBA TBOPUECKOM

- yMeTh pacmo3HaBaTh  (PHU3WYECKHE  SBICHUS
(mportecchl) U OOBSCHATH MX HAa OCHOBE HM3YUYEHHBIX
3aKOHOB:  pPaBHOMEpPHOE UM  PaBHOYCKOPEHHOE
NpSIMOJIMHENHOE JBUKEHHE, CBOOOIHOE MajJeHNue Tel,

JIBYDKEHUE o OKPYXXHOCTH, HHEPLUS,
B3aUMOJIECTBUE Tel, KojeOareabHOe JBH)KEHHE,
pe3oHaHC,  BOJHOBOE  JABWXKeHHe;  nuddysus,

OpOYHOBCKOE JBUKEHHE, CTPOCHUE JKUIKOCTEH W
TBEPJBIX TN, U3MEHEeHHE 00heMa Tel MPU HarpeBaHUU
(OXJIaXJeHUHN), TEIUIOBOE pPABHOBECHE, HCIIApPEHHUE,
KOHJICHCAIUs, MIJIaBJIICHUE, KPUCTAIU3AIINs, KUIIEHUE,
BJIQXKHOCTh BO31yXa, CBA3b CpPEAHEN KUHETHYECKOH
SHEPTUM  TEIJIOBOTO  JBMIKEHUS  MOJIEKYIl €
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JTUYHOCTH;
Osnanenue
JEHCTBUSAMMU:
a) oOlIeHue:
- OCYIIECTBIATh KOMMYHHUKAIIUU BO BCEX Cepax KU3HH,
- pacro3HaBaTh HEBEpOAILHBIE CpEICTBA OOIIEHUS,
MOHUMATh 3HAYCHHE COLIMAJIbHBIX 3HAKOB, PACIIO3HABATH
MPEANOChUIKM KOHQIMKTHBIX CHUTyallUd W CMSIr4aTh
KOH(JIUKTHI,

- Pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS

C MCIIOJIb30BaHUEM S3BIKOBBIX CPEJICTB

YHUBCPCAJIbHBIMU KOMMYHUKATHUBHBIMU

aOCOJIIOTHON TeMIepaTypoi, MOBBIIICHHE ABICHUS
rasa Ipy €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBS3b
MEX1y  IapaMeTpamu COCTOSIHUSI rasaa B
M30IpoLEeccax; 3JEKTpU3alus Tel, B3aUMOJCICTBHE
3apsA70B, HAarpeBaHUE€  IIPOBOJHUKA C  TOKOM,
B3aUMOJICUCTBHE  MAarHUTOB,  AJIEKTPOMAarHUTHas
WHAYKINS, 1eHCTBUE MAarHUTHOTO MOJIsl HA TPOBOTHUK
C TOKOM U JBWXKYIIMHCS 3apsll, 3JIEKTPOMAarHUTHBIE
KOJIeOaHUsI u BOJIHBI, IPSIMOJTMHEHHOE
pacripocTpaHeHHEe CBeTa, OTPa)KEHHE, MPEIOMIICHUE,
unTepdepeHys, nudpakuus U TOJSpU3AIMS CBETa,

aucriepcusi  cBeta;  (DOTOIIEKTPUUYCCKHA P QEKT,
CBETOBOC JIABJICHUE, BO3HHKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJIOpOAa, CCTECTBEHHas U

HCKYCCTBCHHAs PAANOAKTUBHOCTDb

OK 07. CopeiicTBOBaThH
COXPAaHEHUIO OKpYXKarolein
Cpelpl, pecypcocOepexeHHIo,
IPUMEHSITh 3HAHUS 00
U3MEHEHUU KJIuMarTa,
IIPUHIUIIBI OepexIINBOro
Mpou3BOACTBA,  d(PPEeKTUBHO

JIEHCTBOBATh B YPE3BBIYANHBIX

B o0GnacTu 3K0JI0ri4eCcKOro BOCIIUTAHUS:

- cOPMHUPOBAHHOCTb  JKOJOTHYECKONW  KYJIbTYPHI,
TMOHUMaHUE BITUSTHUS COLIMAJIbHO-3KOHOMHYECKUX
MPOLECCOB HA COCTOSSHUE NPUPOJHOW M COLMATbHON
Cpenpl, OCO3HaHHE 1J100aJIbHOTO Xapakrepa
9KOJIOTUYECKHX MPOOIIEM;

- IUIAHAPOBAaHWE M  OCYIIECTBICHHE JEHUCTBUM B
OKpyXXalolllel Ccpelae Ha OCHOBE 3HAHUS  LeJeH

- chopMHpOBATh YMEHHUS TPHUMEHATH IOJy4YCHHBIE
3HaHUA JUISI OOBSICHEHMSI YCJIOBUH MPOTEKAHUS
¢u3nyecKux SBIEHUN B MPHUPOAE U JUIsI NPUHATHA
MIPAKTHYECKUX PEHICHUN B MOBCEIHEBHOW KU3HHU JUISA
oOecrieueHHs 0O€30MACHOCTH IMpU  OOpallleHuu C
OBITOBBIMU npudopamu " TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3[I0POBbS U COOIIOJCHUS
HOPM DKOJIOTHYECKOT0 IIOBEACHUS B OKpYXKarollen

CUTyaIUsaX YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA; cpele; MOHMMAaHHME HEOOXOJUMOCTH MPUMEHEHHUS
AKTUBHOE HENPHUATHE JEHUCTBHW, MNPUHOCAIIUX Bpel | JOCTHKECHHUU bu3ku U TEXHOJOTHH  JIs
OKpY’KarollleH Cpeae; PaMOHAIBHOTO MPUPOIONIOIB30BAHUS
- yMeHue IIPOTHO3UPOBATH HeOIaronpusTHbIE
JKOJIOTUYECKHE MIOCJIEICTBUS IpEANPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;
- paclIMpeHue OIbITa ACATENBHOCTH 3KOJIOIMYECKON
HaNpaBJICHHOCTU Ha OCHOBE 3HAHUH 1O QU3HNKE
IK 1.1.  IlmanupoBaTh U | - BIAJAETh HAaBBIKAMU TMOJy4€HUs WHGOpPMALUKU U3 | - ONpEeAeNsTh KOOPAWHATHI IYHKTOB MPHUXO]a,
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OCYHIECTBIATE IIEPEXOA B TOUKY
Ha3HAa4YCHUA, OIPCACIIATH
MECCTOIIOJIOKCHUE CyJHA

HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSTEIIEHO
OCYHIECTBJIATh IIOMCK, aHalU3, CUCTEMaTU3alUIl0 U
MHTEpHpeTanuio nHHOpMaIMK Pa3InYHbIX BUJOB U (HopM
IIPEJICTaBICHHUS.

pPa3sHOCTh IMHMPOT M Pa3HOCTh JOJTOT, JAaJIbHOCTB
BUJUMOCTU OPUEHTUPOB;

- chopMupoBaTh YMEHHS TPHUMEHATH 3HAHHUS O
npoiieccax B ConneuHoi cucreme B
poeCCHOHATILHOM JIeATEILHOCTH;

- copMuUpOBaTH YMEHHE YUTaTh KapTy 3BE3THOTO
Heba.

[IK 1.3. DKCIUTyaTUpOBaTh
CyJOBBIE SHEPreTHYECKUe
YCTaHOBKHU

- MpOSBIATH HMHTEPEC K  Pa3IUYHBIM
po¢eCCHOHAIBHON JEATEIHHOCTH,

chepam

- chopmupoBaTh YMEHUS TPUMEHSATH 3HAHUS OCHOB
TEOPUHM  JBUTATEJICH BHYTPEHHETO CrOpaHUs B
PO ECCUOHAIBHON JIEATETLHOCTH

- c¢hopMUpPOBATh YMEHHUSI IPUMEHSTh 3HAHUS 3aKOHOB
¢u3uku B mpodecCHOHATBHON e TETLHOCTH
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2. CTPYKTYPA U COJAEP KAHUE OBILIEOBPA3OBATEJIBHOI'O YYEBHOI'O

MNPEJIMETA
2.1. O0beM y4eOHOro npeaMera M BUJIbl y4eOHOH padoThl

Bua yueOHoii padoThl

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 MpeaMeTa 219
B T.4.

OcHoBHOe coJep:kaHue 158
BT. 4..

TEOpETHUECKOe 00yUueHue 128
MPAKTUYECKHUE 3aHITUS 12
71a00paTOPHBIC 3aHATHS 18
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME 37
BT. 4..

TEOpeTUIeCKoe 00yueHue 28
npakTHYeCKHe 3aHATHs (6 m.u. 1abopamoprvie pabomol) 9
Koncyabranumn 18
IIpome:xxyTouyHast arTrecranus B gopMe JK3aMeHa 6
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2.2. TemaTn4eckuii IJIAaH U COJlep:KaHMe Y4eOHOIr0 MpeaMeTa

HaumeHnoBanue Copnepxxanue yuyeOHOro marepuasa (0CHOBHOe M NPodecCHOHAIBLHO- OBLeM 1ACOB ®opmupyemble
pa3/esioB M TeM | OPHMEHTHPOBAHHOE), IPAKTHYECCKHE 3aHATHS U J1a00paTOpPHbIE PA0OTHI KOMIIeTCHIIUH
1 2 3 4
OcHoBHOE coJep:KaHue 1
®dusnka — QyHnaMeHTalIbHas Hayka O Ipupoje. EcrecTBeHHO-Hay4HBIH
METOJI IIO3HAHMSI, €r0 BO3MOKHOCTH M I'DAHUILBI IPUMEHEHHS. DKCIIEPUMEHT
Beenenue. U Teopus B Ipoliecce MO3HAHUS Npupojbl. MoxenupoBaHue (U3NUECKUX
®uzuka n SIBJIGHUHN U TpolieccoB. Posb 3KCIiepuMeHTa U TEOpUH B MPOIEcce MO3HAHUS 1 OK 03
MeETO/bI npupoabpl. @Pusnueckas BenuuuHa. Pusznueckue 3aKoHbL.  ['paHMIBI OK 05
HAY4YHOI'0 NPUMEHUMOCTH (PU3MYECKMX 3aKOHOB M Teopui. [IpHHIMII COOTBETCTBHSL.
NO3HAHUSA [lonsatne o Qusmueckoid kapTuHe Mupa. [lorpemHOCTH H3MEpeHHS
(U3NIECKUX BETUYNH.
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJePKAHUE 1
3HaueHue (PU3MKU IPU OCBOCHUU MPO(PECCUU CYTOBOIUTES. 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 1.3
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.
JIaGoparopHas 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 MCTIONBb30BaHUS MPOCTBIX MEXaHHW3MOB, WHCTPYMEHTOB, TPAHCIOPTHBIX K 1.3
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
IIK 1.3

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.

IIpakTHYeckne 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 1.3

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 1.3

Paznes 3. DinekTpoamHaMuka

44

Tema 3.1

| OcHoBHOE coaep:xaHue

OK 01
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DleKTpHYeCKOe MoJie

DNEKTpUYECKUE 3apsiibl. DJIEMEHTApHBIN AIEKTPUUYECKUI 3apsl. 3aKOH
COXpaHEHHMs 3apsija.

3akoHn Kynona. Onekrtpuueckas IOCTOSHHAasA. OJEKTPUUYECKOE IIOJIE.
HanpshkeHHOCTD 3IeKTpudecKoro mnoiist. [IpuHIun cynepro3uiuy noJe.
[TpoBOJHUKU B 3JEKTPUUYECKOM IOJ€. J[MANEKTPUKH B 3JIEKTPUUECKOM
nojue. Ilonspuszauus ausnekrpukoB. PaboTa cuil 351€KTPOCTATHYECKOTIO
nons.  Ilorenuman.  PasHocte  moreHumanoB.  CBsa3b  MeXAy
HaNpsOKEHHOCTBIO U Pa3sHOCThIO IOTEHIMAJIOB 3JIEKTPUUECKOro IOJIA.
OnexkTpoeMkocTb.  Eauuunel  snekrpoemkoctd.  KoHJeHcaTophl.
CoenuHeHue KOHAEGHCATOPOB B OaTtapero. OHeprus 3apspkeHHOTO
KOHJIeHCaTopa.  DHeprus  anekrpuueckoro  mnois.  Ilpumenenue
KOHJIEHCAaTOPOB.

IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME

[lpumeHenne 3akOHOB  (GU3MKH 1O TeMe  «DIIEKTPOCTATHUKA»
B IPO(heCCUOHATILHOM IESITEIbHOCTH.

IIpakTHyeckue 3aHATHS
[TpakTaeckoe 3ansarue Ne 9. Pemenwe 3amad ¢ mpodecCHOHATHHOU
HAIMPaBJIEHHOCTHIO TI0 TeMe: «DIEKTPOCTATHKAY.

OK 02
OK 03
OK 04
OK 05
OK 07

Tema 3.2 3aKoHBI
MOCTOAHHOT'O
TOKA

OcHoBHOE CoaEpKaHue

12

VYcioBus, HEOOXOOUMblEe AN BO3HUKHOBEHUS U TOAJEpPKAHUSA
aneKTpudeckoro Toka. Cuiaa TOKa M IJIOTHOCTH TOKAa. 3akoH Oma s
ydacTKa Lenu. 3aBUCUMOCTb JJIEKTPUUYECKOTO CONPOTUBIEHUS OT
MaTepuana, JJWHBl W IUIOIAAW IONEPEYHOr0 CEYEHUs IPOBOJHUKA.
3aBUCHUMOCTb  DJIEKTPUYECKOIO  CONPOTUBIEHUS  IMPOBOJHUKOB  OT
temneparypbl.  TemmeparypHblii  KO3((UIHMEHT  CONPOTHUBICHHMSL.
CaepxmpoBoauMocTh. PaboTa 1 MOIIHOCTH MOCTOSIHHOTO TOKa. TeruioBoe
neiictBue Toka. 3akoH JDxoyms—IJleHna. OneKTpoABIKYyIIas Ccuila
MCTOYHUKA TOKa. 3akoH OMa AJi MOJHOW LEenu. DIIEKTPUUYECKUE LIETH.
[TapamienpHOE M MOCIIENOBATEIBLHOE COEINHEHNE IPOBOAHUKOB. 3aKOHBI
Kupxroda nns y3na. CoeiuHeHne UCTOYHUKOB AJIEKTPUUECKON SHEPTUU B
OaTapero.

IIpakTuyeckue 3aHATHA U J1a0opaTOpHbIe padoThI

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.3
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JlaboparopHass pabora Ne 2. «l3yueHue 3aKOHOB MOCIEAOBATEIHHOTO

Y TIapajuIeIbHOrO COEIMHEHUS IPOBOIHUKOBY. 2
JlaGopatopHas pabota Ne 3. «OmnpeneneHue yAeabHOIO CONPOTHUBIICHUS 5
IPOBOJHHUKAY.

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

[IpakTuueckoe 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 Pa3JHYHBIX cpegax | DJIEKTPOIM3. 3aKOHBI JJIEKTPOJIN3a. DJNEKTPOXMMUYECKUH JKBHBAJICHT. 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.
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJePKAHME 2
[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
Bsaumopeiictue TokoB. Cuna Awmmepa. Ilpumenenue cunbsl Ammnepa. OK 04
MaruutHbiif notok. Pabota mo mepemelieHno MpoBOJHUKA C TOKOM B 4 SE 8?

MarHuTHOM moJie. J[eficTBMe MarHMTHOTrO MOJS Ha JABMXKYIIUHCS 3apsl.
Cuina Jlopenua. Ilpumenenue cuibl Jlopenma. Onpeaenenue yaeabHOTO
3apsiia. MarHuTHble CBOWCTBa BellecTBa. MarHuTHas MPOHUIIAEMOCTbD.
ConHeuyHasi akTUBHOCTD U €€ BIIMSHUE Ha 3eMiTi0. MarHuTHbBIE OypHu.

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
DJeKTPOMArHUTHAs | SIBJIeHHWE OJIEKTPOMArHUTHONM WHAyKIuH. IlpaBwio JleHia. 3akoH OK 02
HHAYKIHS 3JIEKTPOMArHUTHON HMHAYKIMU. BuxpeBoe anexktpuueckoe mnojue. IJC OK 03
UHIYKIMU B JIBHXKYIIMXCS IPOBOAHUKAX. OK 04
SBnenue caMouHAYKIUMU. VHIYKTUBHOCTh. DHEPrusi MarHUTHOTO MOJIS 4 OK 05
TOKa. OK 07
B3anMocCBs3b 3NMEKTPUYECKUX U MArHUTHBIX MOJEeH. DIEeKTpPOMarHUTHOE
nore.
JlabopaTopHbie padoThl
JlaboparopHass pabora No 5. «M3ydeHue SIBICHHS DIIEKTPOMATHUTHOU 2
WHIYKITAN.
IIpodeccnonaiLHO-OPHMEHTHPOBAHHOE COIEeP:KAHUE 2
[TpakTHdeckoe MpuUMEHEHHE (PU3UICCKUX 3HAHUA 00 AJICKTPOMArHUTHOU
WHAYKIIUHA, CAMOWHAYKIIMH, BUXPEBOM OJJIEKTPUYECKOM IIOJIE, SHEPTruu
AIIEKTPUYECKOTO TIOJS B MOBCEAHEBHON KU3HU B DJCKTPUUECKUX HETsX( 2
JUISL UCIOJIb30BAHUS ~ MEXaHW3MOB, HMHCTPYMEHTOB, TPAaHCHOPTHBIX
CPEICTB).
Pa3nen 4. Kojieoanust 1 BOJITHBI 20
Tema 4.1 OcHoBHOE coep:kaHue 8 OK 01
Mexannueckue KonebarenbHoe aBmxkenue. ['apmonndeckue konedanus. CBoOOAHbBIE OK 02
KOJIe0aHHS ¥ BOJIHBI | MEXaHUYECKUE KoJe0aHusl. [IpeBpaienue SHEPIruun npu OK 03
KoJiebaTelbHOM JIBHKeHHH. CBOOOJIHBIE 3aTyXarolIMe MEXaHUYECKHe OK 04
KonebaHusa. Maremarndeckuii MasTHUK. [Ipy)KUHHBIH MasTHUK. 6 OK 05
BrinyxneHHbie Mexanndeckue konebanus. Pesonanc. OK 07
ITonepeuHble M IPOJOJIBHBIE BOJHBI. XapPAKTEPUCTUKH BOJIHBI. 3BYKOBBIE
BOJIHBL. YJIBTPa3BYK U €ro IPUMEHEHHE.
JlabopaTopHbie paboThl
JlaboparopHas pabota Ne 6.«3yueHue 3aBUCUMOCTH TIEpHOA 2
KoJIe0aHU HUTSHOTO MasiTHUKA OT JAJIMHBI HUTH.
Tema 4.2 OcHoBHOe conep:kaHue: 10 OK 01
iieKTpoMaruuTHble | CBOOOHBIE IJIEKTpPOMArHuTHBIe Konebanus. I[IpeBpareHne 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
IIK 1.3

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
[Toctpoenne wn300pakeHuss B JuH3axX. DopMmyna TOHKOH JIMH3BI.
VBenuuenue nuH3bl. [71a3 kak onrtuyeckas cucremMa. Onruyeckue
npubopel. Temeckombl. Cuma cBera. OCBEMIEHHOCTb.  3aKOHBI
OCBELLIEHHOCTH.

I[IpakTHyeckne 3aHATHA U JIA0OpPaTOPHBIE PA0OTHI:

JlaboparopHnas pabota Ne 7. «OnpeneneHue mokasaTesns IpeIoMICHUS
CTEKJIay.

JlabopatopHas padota Ne 8. «OmnpeiesieHue ONTHUECKOW CHITBI
coOuparomIen THH3BD».

IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE

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

npodecCuOHATBHOMN 1eATETFHOCTH. 2
Tema 5.2 BoainoBbie |OCHOBHOE coep:KaHHe 8 OK 01
CBOIiCTBA CBETA. Untepdepennns  cBeta.  KOrepeHTHOCTH  CBETOBBIX  JIydeid. OK 02
WNutepdepentius B ToHkMX  IieHkax.  Kombsia — HeroToHa. OK 03
Hcnonb3oBanue wuHTEephepeHUMH B Hayke U TexHuke. Judpakuus OK 04
cBera. Jupakuus Ha 1eNy B HapalieNbHbIX Ty4ax. Judppakunonnas 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  noruomeHus.  CHeKTpanbHBIA — aHAuU3.
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 CIEJCTBUS 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
KsanroBasi ontuka |KsanroBas rumore3a Ilnanka. TemuoBoe u3zmydenue. KopmyckysspHo- 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 OK 07
®otoadpexr. YpaBHenue OIiHIITeHHAa U1 doroddpdexra. Buernmit
doroadpdexr. Buyrpennuit porordpdexr. Tumsl  PoTOINEMEHTOB.
[Tpumenenue porosddexra.
IIpojeccnoHaIbLHO-OPHEHTHUPOBAHHOE COAEPIKAHUE 2
[Tpumenenue 3akoHOB GU3UKH 110 TeMe «KBaHTOBast ONTHKa» B )

npodhecCuoHaTBbHON NeSTENbHOCTH.
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Tema 6.2

OcHOBHOe coiep:KaHue

12

Pdusuka aTOMHOIO
sipa

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.

Pa3zgen 7. CostHeuHad ¢

ucremMa

20

OcHoBHOE CoACpKaAHUEC

Tema 7.1.
Habawaaembie
SIBJICHHUSI ¥ MPOLECChI
B CojiHeuHoI1

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

murpoTax. KYJIBMI/IHaI_II/ISI CBCTHII.

Bunumoe roguunoe nemkenue ComHia. Jxkiuntuka. JBmwkeHue u ¢asbl

JIynsel. 3atmenusa Connua u JIyHsl. Bpems u kanennapb

OK 01
OK 02

CHUCTEME

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlePKAHUE

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

K 1.1.




26

OcHoBHOe coepkaHue

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

Tema 7.2. Hedecnasn . N . OK 01
CuHOIMYECKUH © CHUACPUYECKUI (3BE3NHBIA) MEpHOABI OOpaiieHus
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 cogepkaHue
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. OcHoOBHOe coiep: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. OcBoenue u |Hayunble TOCTHXKEHUS B M3YyYEHUHU TEIMOLEHTPUYECKOW CHUCTEMBI MHpA. 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 MOHUTOpUHTa 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. KocmMudueckue craHIHMH 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. lns peanuzanuu pabodeid mporpaMMbl y4eOHOM AMCIUIUIMHBI IPEAYCMOTPEHO CIIEAYIOIIee
3.1. Jna peanusauuu paboyei mporpamMmbl y4eOHOro IMpeaMeTa MpelycMOTPEHO ClleAylolee
yueOHOE TOMEIEHUE:

— nabopatopus «Pusukay». Kabuner «O011e00pazoBaTeabHble TUCIMITIIMHBDY.

VY4ebHOE TOMEIIeHHe COOTBETCTBYeT TpeboBaHusM CaHUTapHO-3IHAEMHOIOTHYECKUX
OpaBUWil M HOPMAaTMBOB, OCHAIlEHO THUIOBBIM  O0OpyJIOBaHHMEM, B TOM  YHUCIE
CHEUMATU3UPOBAHHON Yy4eOHOH MeOenbi0 M CcpencTBaMH OOYy4eHHUs, HEOOXOIUMBIMHU IS
BBINOJIHEHUS TPEOOBAHUH K YPOBHIO OATOTOBKU O0YYarOIUXCS.

B yuebHOM nomeneHnH IpeayCMOTPEHO Cieaytolee 000pyI10BaHHE:

— KOMIUIEKT yueOHO# MeOesn (CTOJIbI, CTYIIbs, J0CKA);

— KOMIUIEKT y4eOHO-HarJIsIIHbIX IOCOOMM: MIaKaThl;

— BUACO(PHIBMBI,

— nabopaTopHoe 000pyI0BaHKeE: annapaT NPOESKIMOHHbIN YHUBEPCATIBHBIN C ONTHYECKON
ckambeit ®POC-67; ra3oBbli TEpMOMETP; MaHOMETpP; TEPMOMETP JIEMOHCTPALMOHHBIH;
KOHJICHCALlMOHHBIM TUIPOMETP; IICUXPOMETP 3JIEKTPOHHBIM; Hacoc KoMOBCKOro; Becbl €
Pa3sHOBECOM; MUKPOMETD; IITAaHT€HIIUPKYJIb; HAOOP TUPb; IPUOOP AJIs ONpeAeIeHUs TUHEHHOTO
pacmpeHus; mapooOpa3oBaTellb; JJIEKTPOIUIUTKA; METp Y4YeOHBIH; amMIepMeTp; BOJIBTMETP;
Habop KoHJeHcaTopoB; pe3uctop (1,5-2 Om); BbIKIIIOYATENb ABYXIIOIIOCHBIH; HA0Op MPOBOJIOB;
UCTOYHUK TIMTaHUS; pPEOXopJ; HAO0Op TO JJIEKTPUYECTBY; MPUOOp IS ONpeAeTeHHS
TemreparypHoro ko3¢p@uuueHta JIMHEHHOro paclMpeHus; HaOop XMMHUYECKOH IOCY[bI;
rajJbBaHOMETP JEMOHCTPAIIMOHHBIH; BOJIBTMETP JEMOHCTPAIMOHHBIH; HA00P IMOIYIIPOBOAHUKOB;
amnepBoibT™MeTp ABO; 1ulacTMHKa ¢ MapajuledbHBIMH TPAaHAMH; peleTKa TU(PaKIUOHHAS;
npo0Oop A ONpeeNieHusl JUIMHBI CBETOBOM BOJIHBI, HAOOp JIMH3; MUKPOAMIIEPMETpP; HaOOp IS
U3y4eHHs]  3aKOHOB  OCBELIEHHOCTH; HA0Op  CHEKTPaIbHBIX TPYOOK;  BBIIPSMHUTENH
BBICOKOBOJIBTHBII; BBITIPSIMHUTENb, TPUOOP ISl U3YUEHHS Ta30BBIX 3aKOHOB.

B yueOHOM nmoMeleHnn NpeaycMOTPEHbI CIIeAYIOIINE TEXHUUECKUE CPeJICTBA O0yUEeHHUS:

— MIEPCOHAILHBIN KOMITBIOTED C JIMIIEH3HOHHBIM ITPOTPAMMHBIM 00ecrieueHIeM;

— IPUHTEP Ja3€PHBI;

— TEJIEBU30D;

— KOZIOCKOTT;

— MUKPOKAJIbKYJISTOPBI,

— KOZIOTpaMMBl,

— JIOKaJIbHasi KOMIIbIOTEPHAsI CETh.

— s peanuzanmuu  pabodel mporpamMmbl  y4eOHOTO HpeaMeTa IpelyCMOTpeHa
6u0IMoTeKa U YNTANIBHBIN 3aJ1 C BBIXOJIOM B ceTh MIHTEpHET.

3.2. UugopmanuoHHOE o0ecredeHre peau3alu NPorpaMmbl

3.2.1. OcHOBHBIE JIEKTPOHHbIE U3TaAHUS

1. KacesnoB, B. A. ®usuka. Yrnyonéuueiii ypoBenb. 10 kmacc : yueOHMK / B. A.
KacesHoB. - 9-e usn., crepeorumnnoe - Mocksa : M3garensctBo "[IpocBenienue", 2022. - 480 c. -
ISBN 978-5-09-099521-4. - TekcT : 37eKTPOHHBIH.

2. KacpsiHoB, B. A. ®usuka. Yrnyonéuuelii ypoBeHb. 11 kmacc : yueOHuk / B. A.
KacesHOB. - 9-¢ u3n., crepeoruriHoe - Mocksa : M3garensctBo "[IpocBemenue”, 2022. - 496 c. -
ISBN 978-5-09-099522-1. - TekcrT : 31eKTPOHHBIH.

3.2.2. JlonoJHUTEIbHbIE HCTOYHUKH

1. ®usuka. 10 xiacc. ba3oBeiii U yriayOneHHbI ypoBHH (B ABYX yacTsx). Yacts 1 :
yueOnuk / JI. O. I'ennenmreitn, A. A. bynatosa, U. H. Kopuunses, A. B. Komkuna ; mox. pen.
B. A. Opnosa. - Mocksa : M3narensctBo "[IpocBemenue”, 2022. - 304 c. - ISBN 978-5-09-
099503-0. - TekcT : MeKTPOHHBIH.
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2. ®usuka. 10 kmacc. ba3oBeiit U yrioyOneHHbIH ypoBHH (B ABYX 4acTsx). Yacts 2 :
yueOnuk / JI. O. I'ennenmreiin, A. A. bynatosa, U. H. Kopaunses, A. B. Komkuna ; moa. pen.
B. A. Opnosa. - Mocksa : M3narensctBo "[IpocBemenue”, 2022. - 240 c. - ISBN 978-5-09-
099505-4. - TekcT : IeKTPOHHBII.

3. ®usmka. 11 kmacc. ba3oBblii U yriuyOsieHHBIH ypoBHH (B ABYX dYacTsax). Yacts 1 :
yueOnuk / JI. D. I'ennenmreitn, A. A. bynarosa, Y. H. Kopaunses, A. B. Komkuna ; moa. pen.
B. A. Opnosa. - Mocksa : M3narensctBo "[IpocBemenue”, 2022. - 192 c. - ISBN 978-5-09-
099507-8. - TekcT : 27IeKTPOHHBII.

4. ®usuka. 11 xmacc. ba3oBeiit u yrnyOneHHbIH ypoBHU (B IBYX HacTsx). Yacte 2 :
yueOnuk / JI. D. I'ennenmreitn, A. A. bynarosa, Y. H. Kopaunses, A. B. Komkuna ; moa. pen.
B. A. OpnoBa. - Mocksa : H3znarensctBo "[Ipocsemenue”, 2022- 208 c. - ISBN 978-5-09-
099508-5. - TekcT : 2NIeKTPOHHBII.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O IPEIMETA
KoHTpoJib M oOLeHKA pACKPBIBAIOTCSA Y€pe3 NPEIMETHBIE pEe3ylbTaThl, YCBOCHHBIE
3HAaHUS U IpUOOpEeTEeHHBIC 00YYaIOUIMMHUCA YMEHU, HApaBJIeHHbIe Ha (POPMUPOBAHHUE OOIINX

U Ipo(eCCUOHATIBHBIX KOMITETEHIIUH.

Kox m nanmenoBanue Pa3zpgen/Tema THun oueHoYHbIX
(popMupyemMbIX KOMIIETEHIM MepOonpUATHI
OK 01. Beibupare cnoco0sl pemenusi| P 1. Tema 1.1. (II-o/c)*,|Texyumii KOHTPOJIb
3amad npodeccruonanbHon nestenbHocTH| Tema 1.2, Tema 1.3. (II-|B popwme:
MIPUMEHUTETHEHO K pasmmunbM| o/c), P 2. Temmr 2.1.,| —tecrupoBanue;
KOHTCKCTaM Tema 2.2. (H-O/C), Tema| — YCTHLIﬁ OIIpOC;
2.3. (IT-o/c) — OIlIEHKA BBIIOJIHEHUS

P 3. Tema 3.1. (II-o/c),
Tema 3.2. (IT-o/c), Tema
3.3. (IT-o/c), Tema 3.4. (I1-
o/c), Tema 3.5. (IT-o/c),

P 4. Tema 4.1., Tema 4.2.
(IT-o/c)

P 5 Tema 5.1. (II-o/c),
Tema 5.2., Tema 5.3.

P 6. Tema 6.1. (II-o/c),
Tewma 6.2. (IT-o/c)

P 7. Tema 7.1, Tema 7.2,
Tema 7.3.

P 8. Tema 8.1, Tema 8.2
P9 Tema 9.1, Tema 9.2

OK 02. Hcmnonb30BaTh COBPEMEHHBIE
cCpeAcTBa  TOWCKAa,  aHaMM3a |
WHTEpOpeTalMu  WHPOpMAIUU |
WHPOPMAIIMOHHBIE TEXHOJOTHH  JIJIS
BBITTOJTHEHUS 3a1a4
npo¢eCCUOHATBHON IEeATETLHOCTH

P 1. Tema 1.1. (II-o/c),
Tema 1.2, Tema 1.3. (II-
o/c), P 2. Tema 2.1., Tema
2.2. (IT-o/c), Tema 2.3. (I1-
0/c)

P 3. Tema 3.1. (II-o/c),
Tema 3.2. (IT-o/c), Tema
3.3. (IT-o/c), Tema 3.4. (I1-
o/c),

Tewma 3.5. (IT-o/c)

P 4. Tema 4.1., Tema 4.2.
(IT-o/c)

P 5. Tema 5.1. (II-o/c),
Tema 5.2., Tema 5.3.

P 6. Tema 6.1. (II-o/c),
Tema 6.2. (IT-o/c)

P 7. Tema 7.1, Tema 7.2,
Tema 7.3.

P 8. Tema 8.1, Tema 8.2

P9 Tema 9.1, Tema 9.2

OK 03. IlnanupoBaTh M peagn30BbIBAThH

P 1. Temsr 1.1. (IT-o/c),

J1a00paTOPHBIX padoT;
— OIICHKA BBIMTOJTHCHHUS
MPAaKTUYCCKHUX 3aJIaHUM.

IIpomexxyrounas
arrectauus B (opme
HK3aMEHa.
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coOCTBEHHOE npodeCCHOHAIBHOE
u JMYHOCTHOE pasBuUTHE,
MPEANPUHIUMATEIBCKYIO JIEATEIBHOCTh B
npodecCuOHATBHON chepe,
WCIOJIb30BaTh 3HAHUS [0 TPABOBOH U
(UHAHCOBOW TPAMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CUTYaITHSIX

Tema 1.2, Tema 1.3. (II-
0/c)

P 2. Temnr 2.1., Tema 2.2.
(IT-o/c), Tema 2.3. (IT-o/c)
P 3. Temsr 3.1., Tema 3.2.,
Tema 3.3. (IT-o/c), Tema
3.4. (IT-o/c), Tema 3.5. (I1-
o/c)

P 7. Temsr 7.1, Tema 7.2

OK 04.
B3aUMOJICHICTBOBAThL U
KOJUIEKTUBE U KOMaH]IE

OS¢ dexTuBHO
pabotaTh B

P 1. Temsr 1.1. (IT-o/c),
Tema 1.2, Tema 1.3. (II-
o/c)

P 2. Temsr 2.1., Tema 2.2.
(IT-o/c), Tema 2.3. (IT-o/c)
P 3. Temnt 3.1. (II-o/c),
Tema 3.2. (IT-o/c), Tema
3.3. (IT-o/c), Tema 3.4. (I1-
o/c), Tema 3.5. (IT-o/c)

P 4. Temsr 4.1., Tema 4.2.
(IT-o/c)

P 5 Temnr 5.1. (Il-o/c),
Tema 5.2., Tema 5.3.

P 6. Temnr 6.1. (Il-o/c),
Tema 6.2. (IT-o/c)

P 7. Temsl 7.1, Tema 7.2

P 9 Temnl 9.1, Tema 9.2

OK 05. OcymecTBiasaTh YCTHYIO H
MUCbMEHHYI0  KOMMYHHKAIUIO  Ha
roCyJ1IapCTBEHHOM s13bIke Poccuiickoit
denepanu ¢ y4eToM OCOOEHHOCTEH
COLIMAJIBHOTO u KYJIbTYPHOT'O
KOHTEKCTa

P 1. Temst 1.1. (IT-o/c),
Tema 1.2, Tema 1.3. (II-
0/c)

P 2. Temsr 2.1., Tema 2.2.
(IT-o/c), Tema 2.3. (IT-o/c)
P 3. Temnt 3.1. (II-o/c),
Tema 3.2. (IT-o/c), Tema
3.3. (IT-o/c), Tema 3.4. (I1-
o/c), Tema 3.5. (IT-o/c)

P 4. Temur 4.1., Tema 4.2.
(IT-o/c)

P 5. Temst 5.1. (IT-o/c),
Tema 5.2., Tema 5.3.

P 6. Temnr 6.1. (IT-o/c),
Tewma 6.2. (IT-o/c)

P 7. Temsl 7.1, Tema 7.2

OK 07. ConelicTBOBaTh COXpPaHEHUIO

OKpYy>Karoleu Cpebl,
pecypcocOepeKeHHIO, MIPUMEHSATH
3HaHUS 00 M3MEHEHUM KJIMMaTa,
MIPUHIIUTIBI OepexKIIMBOTO
IIPOU3BOJICTBA, 3P PEKTUBHO
JENCTBOBATH B YpE3BBIYANHBIX

CUTyaluiIx

P 1. Temsr 1.1. (IT-0/c),
Tema 1.2, Tema 1.3. (I1-
o/c)

P 2. Tems1 2.1., Tema 2.2.
(IT-o/c), Tema 2.3. (IT-o/c)
P 3. Temsr 3.1. (IT-o/c),
Tewma 3.2. (II-o/c), Tema
3.3. (IT-o/c), Tema 3.4. (II-
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o/c), Tema 3.5. (IT-o/c)

P 4. Temrr 4.1., Tema 4.2.
(IT-o/c)

P 6. Tems! 6.1. (IT-o/c),
Tewma 6.2. (IT-o/c)
P7.Temsr 7.1, Tema 7.2
P 9 Temsr 9.1, Tema 9.2

IIK 1.1. I[InanupoBath u ocymecTBiatb| P 7. Tema 7.1
nepexoj B TOYKY  Ha3Ha4CHUS,
OTIPEIENIATh MECTOTIOIOKEHUE CyIHA

I[IK 1.3. DOxcmnyatupoBath cyaosbie| P 1. Temsr 1.2, Tema 1.3.
SHEPIreTUYECKUE YCTaHOBKHU (IT-o/c)

P 2 Temmr 2.1. (IT-o/c),
Tema 2.2 (IT-o/c),
Tewma 2.3. (IT-o/c)

P 3 Tema 3.2

P 4 Tema 4.2. (IT-o/c)

(IT-o/c)* - mpodeccnoHaNbHO-OPUEHTUPOBAHHOE COJICPKAHUE.
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r. Kotaac
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COI''TACOBAHA
3aMecTHTENb TUPEKTOPa [0 y4eGHO-

MeToauIecKoi pabore unnana
H.E. I'mappimesa
[

i of 204

OJZIOBPEHA
Ha 3aCelaHuy [IMKIOBOH KOMUCCHH
MaTeMaTHYeCKUX U €CTECTBEHHOHAYYHBIX
JHCITUIIIAH

ITporokon ot /6 . % %0_9_(‘(_ Ne §
2 )
Ipencenarens é@l H.M. Cy66oTuna

PA3PABOTYHK:
Cy66otuna Haranes Hropeena— npenogasarens KPY Kotmacckoro ¢ummana ®I'BOY BO
«'YMP® umenu agmupana C.0O. Makaposa»

KoMILTeKT KOHTpONBHO-OLEHOYHBIX CPEACTB 1o y4yeGHOoMy mpenmery ITVIL.02 ®usmka
pa3paGoTaH B COOTBETCTBHM ¢ DelepaibHEIM rOCyAapCTBEHHBIM 06pa3oBaTebHBIM CTaHAAPTOM
COO, yreepxnenssM Ilpukasom — MunucrepctBa 06paszoBaHHs M HayKd PoccHiickoit
Qenepamr ot 17.05.2012 No 413 ¢ wu3MEHEHMAMH H JOTONHEHHsAMH, DeepanbHBIM
roCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM CPEAHEro NPO(eCCHOHATBHOrO 06pa3oBaHusl,
YTBEPXICHHBIM IprKasoM MunncTepeTBa npocsemnenus Poceuiickoit eneparmu ot 2 nekabps
2020 r. N 691, no cnenmansroctH 26.02.03 CynoBoxaenue, pabodel mporpamMmoit yueGHOro
npeaMera.
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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
OporpaMMbl  MOATOTOBKM  CHEIHATUCTOB  CPEJHEro  3B€HA IO  CIEUHaIbHOCTH
26.02.03 CynoBoxaeHre 1 00€CIIeYrBaIOT MOBBIIICHHE Ka4eCTBA 00pa30BaTeIHLHOTO MpoIiecca.

KOC mno yuebHOMYy mpenMeTy NpecTaBisieT cO00i COBOKYMHOCTh KOHTPOJIUPYIOIIMX
MaTepuaioB, TNPEJHA3HAYCHHBIX JUIS UW3MEPEHHS YpPOBHS JIOCTIDKCHUS OOY4YarOUIUMCS
YCTaHOBJICHHBIX PE3yJIbTaTOB O0yUYEHUSI.

KOC mo ydeOHOMY MpeaMeTy HCIONB3yeTCs MpPU TPOBEASCHUHM TEKYIIETO KOHTPOJIS
yCIIeBAaEMOCTH M MMPOMEKYTOYHOM aTTeCcTalluu 00y4JaroXcs B BUJIE HK3aMEHa.

1.2. Pe3yabTaThl 0CBOCHHS Y4eOHOI NpeaMeTa, NoAJIeKame npoBepke
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Kon n HauMeHnoBanmne
(popmMupyembIx
KOMIIeTeHIMH

H.]IaHl/IpyeMble PE3yJbTAThHI 0OCBOCHUNA yqeﬁﬂoro nmpeamMera

Oomue

IIpenmernbie

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

B wacTu TpynoBoro BocruraHus:
- TOTOBHOCTB K TPYZAY, OCO3HAaHUE LICHHOCTU MAaCTEPCTBA,

TPYIOJIIO0HE;

- TOTOBHOCTD K aKTUBHOH JIeITETLHOCTH
TEXHOJIOTMYECKOM W  COLMAJILHOW  HaIpaBICHHOCTH,
CIIOCOOHOCTH WHUIIMUPOBATh, IJIAHUPOBATh H

CaMOCTOSITEJILHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;
- HMHTEpeC K pa3iuyHbiM cdepam mpodeccHoHaTbHON
JIeSATEeTLHOCTH,

OBnaneHue YHHUBEPCATbHBIMU
MO3HABATEIIEHBIMU JICHCTBUSMMU:

a) 6a30BbIC JTOTHUECKHUE JCHCTBUS:

- CaMOCTOSTENbHO (OPMYIUPOBATH U AKTYaIHU3UPOBATH
po0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE,

yueOHBIMU

- YCTaHaBJIMBaTh  CYIICCTBEHHBIH  MpPHU3HAK  HJIH
OCHOBaHUSl I  CpaBHEHHUS, KiIacCUPUKALIUU U
00001IeHHS;

- OMpEJENATh LEeNU NeITebHOCTH, 33/1aBaTh MapamMeTphl
Y KPUTEPUU UX JTOCTHXKECHHUS;

- BBIBIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUUs B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCUTHb KOPPEKTHUBBI B JESATEIHHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISIM, OLIEHUBATHh PHUCKU
MMOCJICJICTBUI IEATCILHOCTH;

- pa3BUBaThb KpPEATMBHOE MBIIUIEHHE TMPHU PELIEHUU
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIC UCCIACAOBATEIILCKHUE ICHCTBUS:

- BJIaJeTh HAaBBIKAMH YYEOHO-MCCIIEAOBATEIBCKON W
MPOEKTHOM  JESATENbHOCTH, HAaBBIKAMU pa3pelIeHus

- 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

MECXaHUYCCKUM JIBHIKCHUCM, B3aUMOJICHCTBHEM TCII,
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npo0Jem;
- BBISABJISITH MMPUIUHHO-CJIICACTBCHHBIC CBA3U u
aKTyaJlM3MpOBaTh 3aJady, BBUIBHTaTh THIIOTE3y €€

pellleHus], HAXOIWTh AapPTyMEHTBl IS JI0Ka3aTelbhCTBA
CBOMX YTBEPXJCHUMU, 3aJaBaTh IMapaMeTPbl H KPUTCPHH
peleHus;

- aHAJIM3UPOBATh TOJYYCHHBIC B XOJ€ PCIICHUS 3a1a4u
pe3yNbTaThl, KPUTUIECKH OIEHUBATH UX JIOCTOBEPHOCTH,
MPOTHO3MPOBATh K3MECHEHHUE B HOBBIX YCIIOBHSIX;

- yMeTh NEPCHOCUTh 3HAHUS B II03HABATCIBHYIO U
NPAaKTUYECKYIO 00JIACTH XKU3HEICATCILHOCTH;

- YMETh MHTETPUPOBATH 3HAHMS M3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC HWJEH, TpeiaraTh OPUTHHAILHBIC
MOJIXOJIbI U PELICHUS;

- CIIOCOOHOCTBH MX HCIIOJIb30BaHUs B IO3HABATEILHOM

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

INIK  1.1. IlmanmpoBaTp W
OCYLIECTBJIATh IIEPEXO] B TOUYKY
Ha3HA4YCHMS, OIPENEIATh
MECTOII0JIOKEHUE CyIHA

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITCIILHOCTH W
CaMOOIIpeIeNICHUIO;

B gactu TpyJ0BOTO BOCITUTAHHS:

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

- ¢(OpPMHUPOBAHHOCTD MPEJCTABICHUN O POJIK U MECTE
(U3MKM ¥ acTPOHOMHU B COBPEMEHHON HayYHOH
KapTUHE MHpa, O CUCTeMOooOpa3yoIen poiau GpU3suKu
B pa3BUTHM €CTECTBEHHBIX HAayK, TEXHHUKU W
COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJE POCCHUMCKUX H
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- TOTOBHOCTbH K aKTUBHOU NEITEIbHOCTU
TEXHOJIOTHYECKOM W  COLIMAJIbHOM  HAIPaBICHHOCTH,
CIIOCOOHOCTH WHUILIMUPOBATh, IJIAHUPOBATh u

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

OgnageHue YHUBEPCATbHBIMH
[M03HABATEJIbHBIMU JACHCTBUSIMH.

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 €€
pelIeHHs, HaXOIUTh AapTyMEHTBI JUIS JIOKa3aTelhCTBA
CBOMX YTBEpXJCHUMU, 3a7aBaTh MapaMeTPbl U KPUTEPHUH
peIICHHUS;

- aHAJIM3UPOBATh TOJNYYEHHBIC B XOJ€ PEIICHUS 3aJauu
pe3yNIbTaThl, KPUTUYCCKU OIICHWBATh WX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeTh NEPCHOCUTh 3HAHUS B II03HABATCIBHYIO U
MPAKTUYECKYI0 00JaCTH KUZHEICATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHWS M3 PA3HBIX MPEIMETHBIX
oOuacrei;

B) paboTa ¢ uHpopmauei:

- BIAJACTh HaBBIKAMH TIONy4eHHUS WHPOpMAIUU U3
HCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSTEIHHO
OCYIIECTBIISITh TIOWCK, aHaldN3, CHCTEMATHU3alHI0 W
HWHTEPIIPETAINIO HHPOPMAIIHMK Pa3IMIHBIX BUIOB H (GopM
MIPEJICTABJICHHUSI.

y4eOHBIMU

3apyOC)KHBIX YYCHBIX-(DU3UKOB B Pa3BUTHE HAYKH;
MOHUMaHWe (U3MYECKON CYIIHOCTH HAOII01aeMbIX
SBIICHUH MHKPOMHpA, MaKpOMHpa M Meramupa;
IIOHUMAaHHEC POJIM ACTPOHOMUH B

PaKTUYECKOM JeSITeIIBHOCTH YenoBeKa u
I[aJIBHefILHeM HAay4YHO-TCXHUYCCKOM pPa3BUTUH, POJIU
¢uszukn B dbopmupoBaHUM  Kpyroopa = H
(YHKITMOHATBLHOW  T'PaMOTHOCTH  4YeJOBEKa IS
pelIeHHsI MPaKTHYECKUX 3a7ay;

- BIIQJICHUE OCHOBOIOJATAIOMNUMHU  (PUIUICCKUMHU
NOHATUSAMHU M BEIMYHMHAMM, XapaKTEPU3YIOLIUMHU
¢busnyeckue IIPOLIECCHI (cBSI3aHHBIMU c

MCXAaHUYCCKUM JABHKCHHCM, BSaHMOﬂeﬁCTBHeM TCII,
MCXaHUYCCKUMH
KOJIEOAHHUSIMH U BOJIHAMH; aTOMHO-MOJICKYJIAPHBIM

CTPOCHHEM BEILECTBA, TEIUIOBBIMU IIPOLIECCAMU;
IEKTPUUECKUM U MarHUTHBIM HOJISIMH,
IEKTPUUECKUM TOKOM, ANEKTPOMAarHUTHBIMU
KOJIEOAHUSMU " BOJIHAMU;
ONTUYECKUMU SIBJICHUSMU; KBAaHTOBBIMU SIBICHUSIMH,
CTPOEHUEM aToMa " aTOMHOTO a1pa,
PaAMOaKTUBHOCTBIO);

- BJIAJICHUE OCHOBOIOJIaratoIuMu
ACTPOHOMUYECKUMHU  TOHATHUSMH, MO3BOJIAIOIIUMU
XapaKTepu30BaTh IIPOLIECCHI,

MPOUCXOSANIINE Ha 3BE3/1aX, B 3BE3JIHBIX CHCTEMax, B
MEXTaTaKTHUeCKON cpelie; NBHKEHHEe HeOeCHBIX Tel,
JBOJTIOIHIO 3Be3] B BeceneHHoi;

- OBJAJICHHE YMEHHSIMH paboTaTh B Tpymme ¢

BBINIOJTHEHUEM  Pa3jM4YHbIX  COLMUAIbHBIX  pOJeH,
IUTAaHUPOBaTh ~ paboOTy  TPYHIBl,  PalMOHAIBHO
pacnpenenartb JesTeNbHOCTh B  HECTaHAAPTHBIX

CUTyalusiIX, aICKBATHO OLICHUBATL BKJIAJ] KAXKOOTO W3
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OBiagenue
JECUCTBUSIMU:
0) coBMeCTHas ICSITEIIbHOCTD:

- IOHUMATh U MCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON
Y UHIUBUIyaJIbHOU PabOTHI;

-  TOpUHUMATh LEJIM  COBMECTHOM  JESATENbHOCTH,
OpraHU30BbIBaTh M KOOPAWHUPOBATH JCUCTBUA IO €€
JOCTH>KEHUIO: COCTABIIATh IUIAH JEHCTBUM, paCIpEaeIsTh

YHUBCPCAJITbHBIMU KOMMYHUKAaTHUBHBIMU

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 APYTHUX JIIOJICH HA
OLIMOKHU

YYaCTHUKOB TPYIIBl B pELICHHE paccMaTpUBaeMon

poOIIEMBI;

- c(hOpPMHPOBAHHOCTH yYMEHUS OOBSICHATB
OCOOCHHOCTH TIPOTEKaHUs (PUINYCCKUX SBIICHHIA:
MEXaHUYECKOE JBM)KEHHE, TEIUIOBOE JIBHKCHHE
4acTHI] BEIIIECTBA, TEIIOBOE paBHOBecCHE,
OpOyHOBCKOE JBWXeHHE, audQy3us, HCIapeHue,
KWIICHWEe W KOHJACHCAIlMs,  IUIABIIGHUE U

KpucTajljini3alus, HallpaBJICHHOCTh TCILUIONCPEaAAYHU,

OJICKTpHU3allun TCII, OKBUIIOTCHIMAJIBHOCTH
IIOBCPXHOCTH 3aPSKCHHOI'O IIpOBOAHHKA,
SHCKTPOMaFHI/ITHOfI HHAYKIUUA, CaMOWHAYKIUHU,

3aBUCHUMOCTH COIPOTUBIICHUS MOIYIIPOBOIHUKOB "pP-"

u  "n-tunoB" OT  TemmepaTyphl, pE30HaHca,
UHTEepQEpeHIIMY BOJH, JUQPAKLMU, IUCHEPCHH,
IOJTHOTO BHYTPEHHEro OTpaxkeHus, ¢orodddekr,

¢u3nvecKkre TPUHIMIIBI CHEKTPAJIbHOTO aHalu3a M
paboter sazepa, "anbda-" m "Oera-" pacmanmel smep,
raMma-u3JydeHue saep;
- c(hopMUPOBAHHOCTH
OCHOBOTOJIATraloNue AacTPOHOMUYECKHE  TOHSTHS,
TCOPHMU MW 3aKOHBI JUIA aHajlu3a U 00BSICHEHNS
(bu3MUECKUX MPOIIECCOB MPOUCXOSIINX Ha 3BE3/1aX, B
3BE3JHBIX CHCTEMaX, B MEXKTAIaKTHYECKOH cpeje;

yMEHUI IIPUMEHSATH

IBIOKEHHA HEOECHBIX TeJ, DJBOJIOIMHA 3BE3d U
Bcenennoi;

- OBJIaJIcHUE OpraHu3allMOHHBIMU H
IIO3HABATCIIBHBIMHA YMeHI/IS[MI/I CaMOCTOSTCIIBHOT O
MpuOOpeTeHusT  HOBBIX  3HAHMW B Tporiecce
BBITIOJIHCHU A HpOGKTHBIX 158 yqe6H0-

UCCIIEIOBATENbCKUX paboT, yMEHUsIMH paboTaTh B
Ipynmne ¢ BbBIIOJHEHUEM pPa3IMYHbIX COLUAIbHBIX
poJiei, miIaHupoBaTh PabOTy TPYHIbI, PallMOHAIBHO
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pacmpenensaTh  JEATeNbHOCTh B HECTaHIAPTHBIX
CUTyalusiaX, aICKBAaTHO OLUCHHUBATDH BKJIAJ KaKAOIO U3
YYaCTHUKOB TPYIIIBl B PEIICHHE PacCMaTpUBAEMOit
POOIIeMBI

IK 1.3.
CyJOBBIE
YCTaHOBKHU

OKCIyaTUpOBaTh
JHEPreTUYecKue

- TOTOBHOCTh K CaMOPa3BUTHIO, CaMOCTOATEIBHOCTU U
CaMOOIIPEEIICHUIO;

B gactu Tpy10BOrO BOCIIUTAHUSA:

- TOTOBHOCTb K TPYAy, OCO3HAHUE LIEHHOCTU MAaCcTEpPCTBA,

Tpyaoooue;

- T'OTOBHOCTD K aKTHUBHOH JIeSITeIILHOCTH
TEXHOJOTMYECKOM W  COLIMAJIbHOM  HAIpPaBICHHOCTH,
CIIOCOOHOCTH WHUIIMUPOBATh, IJIAHUPOBATh H

CaMOCTOSITEIILHO BBITTOJIHATH TAKYIO JICATCIHHOCTS;
- WHTEpEC K pas3iIuuHbIM cdepam NpodecCuOHATHHON
JESTSIILHOCTH.

OBnanenue YHUBEPCATbHBIMU
MI03HABATEIbHBIMU JICHCTBHUSIMH:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSTENbHO (OPMYIUPOBATH U AKTYaIHU3UPOBATH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- BHOCHUTb KOPPEKTUBHI B JESTEIBHOCTH, OILIEHWBATH
COOTBETCTBUE PE3YJIbTATOB IIEJISM, OICHUBATH PHUCKH
MOCIEACTBUIA e TEIbHOCTH;

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BBIBIATH  NPUYUHHO-CIEJNCTBEHHBIE  CBS3HM U
aKTyaJIM3MpOBaTh 3aj7ady, BBIIBUTATh THUIIOTE3y €€
pellleHus], HaXOAWTh AapryMEHTBl Ui JI0Ka3aTelbCTBa
CBOMX YTBEPXJCHHM, 33aJaBaTh MapaMeTPbl W KPUTCPHH
peleHus;

- aHAJIM3UPOBATH TIOJYYCHHBIC B XOJ€ PEIICHUS 3a1adn
pe3yNnbTaThl, KPUTUYECKH OIEHUBATh UX IOCTOBEPHOCTH,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIIOBHSIX;

- yMeTh TMEPeHOCUTh 3HAHUS B TIO3HABATEIBHYIO U

yueOHBIMU

- (usnueckue sBIeHUs (MIPOIECCHI) U OOBSICHATH UX

Ha OCHOBE
M3YYEHHBIX 3aKOHOB: paBHOMEpHOE u
PaBHOYCKOPEHHOE  IpPSMOJIMHEHHOE  JBHXKECHMUE,
cBoOOIHOE najgeHne Tell,
JIBIDKEHUE o OKPYKHOCTH, UHepLus,
B3aUMOJEHCTBUE TeEJ, KoJiedaTeIbHOE JBUXKECHHUE,
pe30oHaHc, BOJIHOBOE
IBWOKeHUE;, uQQy3us, OpOyHOBCKOE JBHKCHHE,
CTPOEHHUE >KUJKOCTEH U TBEpAbIX TeJl, HU3MEHEHHE
o0Bbema Ten
npu HarpeBaHUu (oxnaxxaeHuHn), TEIJIOBOE
paBHOBECHE, HCIApEeHHE, KOHJICHCAIMs, IUIaBJICHHUE,
KpHUCTaILTU3AIHS,

KUTNIEHWe, BJIAXKHOCTh BO3AyXa, CBS3b CpelHeil
KHHETHYECKOW  DHEPrHMHM  TEIUIOBOTO  JBMDKCHUS
MOJIEKY c

aOCOIOTHON TeMIepaTypol, MOBBIINIEHUE JaBJICHUS
rasa Ipv €ro HarpeBaHUM B 3aKPBITOM COCYZE, CBS3b
MEXAy  [apaMeTpaMHl  COCTOSHHMSI ~ rasa B
M30IPOLECCAX; DJIEKTPU3ALMA TeJ, B3aUMOJCHCTBUE
3aps0B, HAarpeBaHue TPOBOJHHUKA C  TOKOM,
B3aMMOJCHCTBHE  MarHUTOB,  JJIEKTPOMAarHUTHAas
WHIYKIMS,  JIeHCTBME  MArHUTHOrO  IOJiI  Ha
MPOBOAHUK C TOKOM M  JBIXKYIIUICS  3apsm,
JEKTPOMArHUTHBIE Kose0aHus u BOJIHBI,
MPSIMOJIMHEIHOE pacrpocTpaHeHHe CBETa,
OTpakeHue, MIpeIOMIIEHHE, uHTepPepeHIus,
TuQpakus u NoJIsIpU3aLus CBETAa,
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NPaKTHYECKYIO 00IaCTH KU3HEACATEILHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacreii;

B) paboTta ¢ napopmarmei:

- BJAJCTh HAaBBIKAMU TIIOJIydeHUS HHGOpMALUU U3
WCTOYHHKOB Pa3HBIX THIIOB, CaMOCTOSTEIILHO
OCYLIECTBJIATH IOWCK, aHaJHM3, CHCTEMaTH3alUI U
UHTEPIIPETAUIO HH)OPMALIUK Pa3InYHBIX BUAOB U (HOPM

MIPEJICTABIICHUSI.
OBnaneHue  yHUBEPCAIbHBIMM  KOMMYHHKATHUBHBIMU
NENCTBUSIMU:

0) coBMECTHasl I€SITEIIbHOCTD:

- IOHUMAaTh U KCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON
Y MHIUBUIYAJIbHOU PabOTHI;

-  TOpUHUMaThb IEJIM  COBMECTHOM  JCATEIBHOCTH,
OpPTaHHW30BBIBATh M KOOPIWHUPOBATH JECHCTBUS IO €€
JOCTHXKCHHIO: COCTABJISATh IJIaH JIEHCTBUMA, paclpeIeIiaTh

poiM ¢ y4eToM MHEHUH YYaCTHHUKOB OOCYXIaTh
pe3yNnbTaThl COBMECTHON paOOTHI.

OsgnageHue YHUBEpPCAIbHBIMU PETYJISITUBHBIMU
JEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMAaTh MOTHMBBI U apryMEHTBI JPYIHX JIIOJAEH IpH
aHaJIM3€ Pe3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE IIPABO U IIPABO APYTHUX JIOJEH HA
OLINOKHU

aucriepcust  cBeta;  (oTodnekTpudeckuii AP EKT,
CBETOBOE JIaBJICHUE, BO3HHMKHOBEHHE JIMHEHYATOTO
CIeKTpa aromMa  BOJOPOJA, €CTECTBEHHas M
HCKYCCTBCHHAA paJlUOAKTUBHOCTD,

- BJIAJICHHE OCHOBOIIOJIATAIOIIUMH (U3NICCKUMU
NOHATUAMU W BCIWMYHMHAMHU, XaAPAKTCPUIYIOIIUMU
¢busnyeckue IPOIIECCHI (CBSI3aHHBIMHU c
MCXaHHYCCKHUM JIBUXCHUEM, BSaHMOHCﬁCTBHeM TCII,
MEXaHUYECKUMHU
KOJIEOAHUSIMU U BOJIHAMH; ATOMHO-MOJICKYJIAPHBIM

CTPOCHHEM BEIIECTBA, TEIUIOBBIMH IPOIECCAMU;
ANEKTPUYECKUM u MarHUTHBIM TIOJISIMH,
INEKTPUYECKUM TOKOM, ANEKTPOMArHUTHBIMU
KOJICOAaHUSIMU u BOJIHAMU;
ONTUYECKUMU SIBIICHUSMHU; KBAHTOBBIMU SIBICHUSIMH,
CTpPOEHUEM aToMa u aTOMHOTO snpa,
PaliOaKTUBHOCTHIO);

BJIa/ICHUE OCHOBOIOJIATAIOIUMU ACTPOHOMHUYECKUMU
MNOHSTUSMH,  TO3BOJSIONIMMH  XapaKTepHU30BaTh
MIPOLIECCHI,

IIPOUCXOJISIINE HA 3BE3/1aX, B 3BE3JHBIX CUCTEMAX, B
MEXKTIAKTUYECKOMN Cpeie; ABUKEHUE HEOECHBIX Tel,
ABOJIIOLMIO 3Be311 U BeenneHHoid;

- BJAQICHUE 3aKOHOMEPHOCTSMH, 3aKOHAMU H
TeopusiMU (3aKoH BcemupHoro Tsarotenus, |, I u III
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUSI MEXaHWYECKOU
DHEPrUH, 3aKOH COXPAHEHUS HMIIYJIbCA, IPUHLIUI
CYNEpPHO3UIMU  CWJI, NPUHLUMUI PABHONPABHOCTH
WHEPLHUAIBHBIX CHUCTEM OTCUYETA; MOJIEKYJISPHO-
KHHETHYECKYIO TEOPUIO CTPOEHHS BEIIECTBA, ra30BbIE
3aKOHBI, TIEPBBIM 3aKOH TEPMOJIMHAMHUKH; 3aKOH
COXpAHEHUS AJEKTPUYECKOro 3apsaa, 3akoH KyioHa,
3akoH Owma ang yvacTka 1enu, 3akoH Owma js
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MOJTHOM DJIEKTpUYECKON 1enu, 3akoH JDhkoyms -
Jlenna, 3aKOH AJIEKTPOMArHUTHOM HMHAYKIIMH, 3aKOH
COXpPAaHEHUS DHEPruH, 3aKOH MPSMOJUHEIHOIrOo
pacnpoCTpaHEHUs] CBETA, 3aKOH OTPAKEHUs CBETa,
3aKOH TMPEJIOMJICHUS CBETa; 3aKOH COXPaHEHHUS
SHEPTHM, 3aKOH COXpaHEHUs HMIYJIbCa, 3aKOH
COXpPAaHEHHUS  DJIGKTPUYECKOr0  3apsjia,  3aKOH
COXpPaHEHHsS MacCOBOI0 uucia, MocTyiarsl bopa,
3aKOH  PaJUOAKTHBHOTO  paclaja);  yBEpEeHHOE
UCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEpPHOCTEH IIpu
aHayn3e (PU3NUECKUX SBJICHHUM U MPOIECCOB;

- c(OPMHPOBAHHOCTh YMEHHS pEIIaTh pPacuyeTHHIC
3aladyl C SBHO 3aJaHHOM U HESBHO 3aJaHHOUN
¢u3n4Yeckoil MOAENbI0: HAa OCHOBAaHMHM aHAIN3a
yCIOBUS BBIOMpATh busnueckue MO/JIEH,
OTBCHAIOIUC TpC6OBaHI/I$IM 3aJa4uu, IMPUMCHATH
(dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTU U TMOCTYJIATHI
(buznuecKux TEOpUi npu HCITOJIb30BAHUHA
MaT€MaTUYeCKUX  METOJOB  pEIIeHHs  3ajad,
OpOBOAWUTE PpacCyY€Thl Ha OCHOBAHUHW HMCIOIIUXCA
JTAHHBIX, aHaJIU3UPOBATh pe3ynbTaThl u
KOPPECKTHUPOBATH METOAbI PEICHUA C YUE€TOM
MOJIYYEHHBIX PE3YJbTAaTOB; pEIIaTh KaueCTBEHHBIE
3a/1aud, TpeOyrole NMPUMEHEHHS 3HAaHUM U3 Pa3HbIX
pa3fenoB IMIKOJIBHOTO Kypca (U3UKH, a TakkKe
WHTETpAallMM  3HAHUW W3  JIPYTUX  MOPEIMETOB
€CTECTBEHHOHAYYHOI'O LUKJIA: BBICTPAUBaTh
JOTUYECKYIO IEMOYKY PacCyXJAEHUU C OMOpOoMl Ha
M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (hHU3HUECKHE
SIBJICHUS;

- c(hopMHpPOBAaHHOCT, YMEHUW aHAIU3UPOBATh W
OLICHUBATh MOCHEACTBUS OBITOBOM "
MIPON3BOJICTBEHHON JEATETbHOCTH YeJIoBeKa,
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CBSI3aHHOM C (PU3WYECKUMH TMPOIECCAMH, C TO3HUIHI
9KOJIOTUYECKONW O€30MaCHOCTH; MPEJICTABICHUNA O
palMOHaIbHOM  NPUPOAOIOJIB30BAHUM, a  TaKkKe
pPa3yMHOM UCIOJIb30BaHUU JOCTHXKEHUM HayKu U
TEXHOJIOTH TUIs JalbHEUIIero pa3BUTHUSA
YeJI0BEYECKOro 00IIEeCTBa
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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, IIK 1.3

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 1.3

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 1.3 KP
KHUHETHYECKOW TECOPHH. )

N neanbHbIi ras.
Tema 2.2. OK 01, OK 02, OK03, OK 04, OK 05, OK 07, TP, ITI1
OCHOBBI TEPMOJIMHAMUKH K 1.3
Tema 2.3. OK 01, OK 02, OK03, OK 04, OK 05, OK 07, HP, TK
ArperaTHble COCTOSTHUS
K 1.3
BellecTa U (ha3oBbie
nepexoIbl
Paznen 3. DnekTpoanHaMuka
T 31 OK 01, OK 02, OK 03, OK 04, OK 05, ITP, ®O, IIIT
emMa 3. 2. OK 07, TTK 1.3
DIIEKTPUYECKOE T0JIE
Tema 3.2. OK 01, OK 02, OK03, OK 04, OK 05, OK 07, | IIP, JIP, @O, TK
3aKOHBI ITOCTOSHHOTO [IK 1.3
TOKa
Tewma 3.3. OK 01, OK 02, OK03, OK 04, OK 05, OK 07, HIT
DIIEKTPUYECKUI TOK B K 1.3
pa3IMYHbBIX Cpeaax )
Tena 3.4 OK 01, OK 02, OK03, OK 04, OK 05, OK 07, DO
o MK 1.1, TIK 1.3
MarunuTtHoe 1oJe
Tema 3.5. OK 01, OK 02, OK03, OK 04, OK 05, OK 07, JIP, TK

DJIEKTpOMarHuTHast UHIYKIUS

I1K 1.3
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Tun KOHTPOJILHOTO

HaunmeHnoBanue Tembl ®opmupyemsbie OK, TIK 3a7aHus
Pasznen 4. Konebauus v BOJIHEL
Tema 4.1. OK 01, OK 02, OK03, OK 04, OK 05, OK 07 P
MexaHn4deckue KoyueOaHus 1
BOJIHBI
Tema 4.2. OK 01, OK 02, OK03, OK 04, OK 05, OK 07 @O, KP, IIT1
DNIeKTpOMarHuTHBIC K 1.3
KOJIEOAHMS U BOJIHBI
Pasnen 5. OnTuka
OK 01, OK 02, OK03, OK 04, OK 05, JIP
Tema 5.1. OK 07,IIK 1.1
[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.
K 1.1
KBanToBas ontuka
Tema 6.2. OK 01, OK 02, OK 03, OK 04, OK 05, OK 07, JIP, TK, KP
®du3uKa aTOMHOTO fA1pa K 1.3
Pasnen 7. Conneunas cucreMa
Tema 7.1. TK
HaGmonaemere SIBJ'IGHI/HIVI/I OK 01, OK 02, TIK 1.1.
npotecchbl B COTHEYHOM
CHCTEME
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. KocMudueckue TEXHOJIOTHU 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 OBPA3OBATEJIBHBIX JJOCTHXKEHUH OBYUYAIOIIUXCS IO
KAXKAOMY OHEHOYHOMY CPEJACTBY
OneHka WHAMBUIYATbHBIX 00pa30BaTEeNbHBIX JOCTHXKEHHH IO pe3yabTaTaM TEeKYIIEro
KOHTPOJISI U IPOMEKYTOYHOHN aTTECTAIIMH TIPOU3BOIAUTCS B COOTBETCTBUU C YHUBEPCATHLHOM IIKAION
(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/ NMCbMEHHAs

MIPOBEPKa/KOHTPOJIbHAS paboTa

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

Orenka 4 («XOpoIIo») CTaBUTCS 3a padOTy, BBINOJIHEHHYIO TTOJIHOCTHIO, HO TIPH HAJIMYUU B
Hell He OoJiee 0fHOM Herpy0oil OIIMOKH U OJTHOTO HelouéTa, He OoJee TPEX HEeJOUYETOB.

Orenka 3 («yIOBJIETBOPUTETHHO») CTABUTCA, €CIU OOYYAIOIIMIICS TPABUIHLHO BBIOIHIII HE
MeHee 2/3 Bcei paboThl WM IOMYCTHII He Oosiee 0HOM Tpy0oii OMMOKY U IBYX HEJOUYETOB, HE Oolee
OJIHOI rpy0Ooil U ogHON He rpyOoil ommOku, He Oosee TPEX HErpyObIX OMIMOOK, OJHOM HerpyOoii
OLIMOKH U TPEX HENOUETOB, MPU HATMYUH YETHIPEX-TIATH HEJJOUETOB.

Onenka 2 («HEYIOBIETBOPUTEIBHO») CTAaBUTCS, €CIM YHUCIO OMHUOOK U HEIOYETOB
MPEBBICUIIO HOPMY JUISL OLIEHKU 3 WJIH MPABUIIBHO BHIMOJIHEHO MeHee 2/3 Bceil paboThl.

Kputepuu o1ieHKH BBITTOIHEHHOTO TAO0OPATOPHOTO 3aJaHus

«3a4eT» - CTABUTCS, €CIU OOYyJarouIuics BBIMOIHSAET paboOTy B MOJTHOM OOBEME C COONIOACHUEM
HEOOXOUMOM TOCIIEeIOBATEIFHOCTA TPOBENCHUS ONBITOB W W3MEPEHUH; CaMOCTOSTENIbHO U
palMoHAFHO MOHTHPYET HEOOXOauMoe OO0OpYJOBaHWE, BCE OMBITHI MPOBOAWT B YCIOBHAX U
peKUMax, OOECHEeUMBAIOIINX TOIYYeHHE TMPABUIBHBIX pPE3yJIbTaTOB U BBIBOAOB; COOINOAET
TpeOOBaHUSI TPAaBUJI TEXHHUKH OE30MacCHOCTH; IMPAaBHIBHO W aKKypaTHO BBITIONHSET BCE 3allHCH,
TaONMUIBI, PUCYHKH, 4YEpTeXH, TrpaQuKd, BBUUCICHHUS, TMPABUIBHO BBIMOIHSAET AaHAIU3
MOTPELTHOCTEN;

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

Kpurepun o1ieHKH OTBETOB B X0J1€ YCTHOTO OIIpOca

OneHuBaeTcsl MPaBUIBHOCTh OTBETa OOYYaIOLIErocs Ha OJAMH M3 MPHUBEIEHHBIX BOIPOCOB.
[Ipu 3TOM BBICTaBIISIFOTCS CIEAYIOLIUE OLEHKH:

«OTIAMYHOY» BBICTABIIAETCS MIPU COOIIOIEHUHN 00yJarOIMMCS CAeTYIOUINX YCIOBHI:

— [IOJTHO PAacKpbUI COJepXKaHWE MaTepuala B 00bEME, MPEeIyCMOTPEHHOM MPOTrPaMMOi,
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CoJZIepKaHUEM JIEKITUH U yIeOHUKOM;

— U3JIOXKUI Marepual FPAMOTHBIM  SI3BIKOM B OIPEIEICHHON  JIOTUYECKOMN
MOCJIEI0BATEIBHOCTH, TOYHO UCIOJIB3Ys CHEIMATH3UPOBAHHYIO TEPMUHOJIOTHIO M CUMBOJIHUKY;

— MOKa3aJl yMEHHE WLTIOCTPUPOBATh TEOPETUUECKHE TTOJI0KEHUSI KOHKPETHBIMU TIPUMEpPaMHU,
IMPUMCHATH UX B HOBOM CUTYyallMH ITPU BBITIOJIHCHUH ITPAKTHUYCCKOI'O 3a1aHUs;

— MPOJAEMOHCTPHPOBAJl  YCBOGHHWE paHee HW3YyYCHHBIX  COMYTCTBYIOIIUX  BOIIPOCOB,
c(OPMHUPOBAHHOCTh ¥ YCTOHYMBOCTD UCIIOJIB3YEMBIX IIPH OTBETE YMEHHIA U HABBIKOB,

— OTBEYAJl CAMOCTOSITENILHO 0€3 HaBOAAIINX BOIIPOCOB MPETIO1aBaTEs.

HpI/IMeanI/IeI AJid MMOJIYYCHHA OTMCTKH «OTJIMYHO» BO3MOXHBI OJHA-IABC HCTOYHOCTHU IIPU
OCBEIICHUU BTOPOCTEIICHHBIX BOIPOCOB WIJIM B BBIKJIA/IKAX, KOTOPbIC O0YYAIONIUICS JIETKO UCTIPABHUIT
10 3aMEYaHUI0 TPETOIaBaATEIA.

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

— B M3JIO)KCHWUW JIONMYIICHBI HEOONbIINE TpPOOeNbl, HE WCKAa3MBIIME JIOTUYECKOTO U
UH(POPMALIMOHHOTO COJICPYKAHHS OTBETA;

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

— JIONyIIeHbl OmMOKa WM Ooyiee JBYX HEIOYETOB IPH OCBEIIECHHUH BTOPOCTEIICHHBIX
BOIPOCOB HMJIM B BBIKJIAJIKAX, JICTKO UCIPABJICHHBIC TI0 3aMEUaHHIO MPETIOAaBaATEIS.

«Y IOBJIETBOPUTEIILHOY BBICTABIISIETCS MIPHU COOIOICHUH CIIEIYIOUINX YCIOBHUI:

— HETOJHO WJIM HETOCIIEeI0BaTeIbHO PACKPHITO COJIEpKAHUE MaTepHaia, HO MoKa3aHo ooiiee
INIOHUMAaHHEC BOIIPOCa U NPOACMOHCTPUPOBAHBI YMCHUSA, NOCTATOYHBIC JIA I[aJIBHefIHIeFD YCBOCHHUA
POTPAaMMHOTO0 MaTepuaia, WMEIUCh 3aTPyJHCHHS WM JIOMYIIECHbl OIMMOKH B OIPEICIICHUH
HOHﬁTHﬁ, HCIIOJIb30BAHUKW TCPMHUHOJIOTMM MW BBIKJIAAKaX, HCIIPABICHHBIC IIOCJIC HCCKOJIBKUX
HABO/ISIIIUX BOIPOCOB TPEIOIaBaTes;

— 00yYarONIMIACS HE CIIPABHIICS C IPUMEHEHUEM TEOPUHU B HOBOM CUTYAllMU TPU BBITOJHECHUA
MMPAKTUYCCKOr'0 3aaaHusA, HO BBIIIOJIHWII 3aJaHUs O6H33T€JIBHOFO YPOBHA CJIOKHOCTHU I10 ﬂaHHOﬁ
TEME;

— I[IpU 3HAHUM TCOPCTUUCCKOTO MaTCpHuaia BbIABJIICHA HEAOCTATOYHAA C(i)OpMPIpOBaHHOCTI)
OCHOBHBIX YMGHHfI 1 HABBIKOB.

«HeynoBneTBOPUTENBHOY BBICTABIAETCS TP COOMIOICHUH CIEAYIOUINX YCIOBUH:

— HE PacKpBITO OCHOBHOE COJIEp)KaHHe yueOHOTo MaTepuaa;

— o0Hapy>KeHO HEe3HaHUE WJIM HEeTTIOHMMaHHEe O0yJarommmMcs Oolbiel uiv Hanbosee BaKHOU
YyacTH yueOHOro MaTepuarna;

— JIOMYIIEHBI OMNOKY B ONpPEeAEeNCHUH MOHITHIA, TPH UCTIOTB30BAHUU TEPMUHOJIOTHH M UHBIX
BBIKJIaJIKaX, KOTOPbIE HE UCIIPABJICHBI MOCIIE HECKOIBKUX HABOSIIIUX BOIIPOCOB MPEIO1aBaTes;

— oOyuaromuiicss OOHApYXHJI TIOJHOE HE3HAHWE M HEMOHUMaHWE M3y4aeMoro y4eOHOTO
Marcepuajia MiId HEC CMOI' OTBETUTb HU Ha OAWH M3 IIOCTABJICHHBLIX BOIIPOCOB II0 HM3Yy4YacMOMY
MaTepuay.

Kpurtepuu o11eHKH BBITTOJIHEHHOTO TECTOBOTO 3a/1aHUs
Pe3ynpTaT arTrecTalMoOHHOTO IENaroruYecKoro m3MepeHus mo ydebnoro mpenmera [TVII.02
«Du3uKa» A KaKI0r0 00yJaromierocs npeacTaBisieT OO0l CyMMY 3auTE€HHBIX TECTOBBIX 3aJaHHA
10 BCEMY TECTY. 3aUTEHHOE TECTOBOE 3a/IaHUE COOTBETCTBYET OJTHOMY Oasury.
Kputepuem ocBoeHus y4eOHOro TmpeaMmeTa Ais OOydYaromIerocs SBISETCS KOJIHMYECTBO
MIPaBUJILHO BBHITIOJTHEHHBIX 3a1aHui Tecta He MeHee 70 %.
Jnst onleHKH pe3ynabTaToOB TECTUPOBAHUS MPEIyCMOTPEHA CIIEAyIOUasi CUCTEMa OLICHUBAHUS
00pa3oBaTeNbHBIX TOCTHKEHUN 00YJarOIINXCSI:
- 32 K&Kl IPAaBUIBHBIA OTBET cTaBUTCS | Gai;
- 3a HEMPaBWJIBHBINA OTBET - () GaIoB.
TecToBbIe OIEHKM MOXHO COOTHECTH C OOIIETPHHITON MATHOAIIBHON cucTemoin. 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

Kputepuu onieHKH B X0/1€ 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 00yyaroIerocs yJ0BJIeTBOpseT OCHOBHBIM TPEOOBaHUSAM K OTBETY Ha OLIEHKY 5, HO COJIEPKUT
HETOYHOCTU B M3JIOKEHHM (DAKTOB, ONpe/eeHull, MOHATUH, OOBSCHEHWU B3aUMOCBS3EH, BBIBOJAX M
peuieHuu 3a1a4. HeTouHocTH J1eTko UCpaBIsSIOTCS IPU OTBETE HA JOMOJHUTEIBHBIE BOIIPOCHI.

— OOyyaromuiicss He MCIOJb3yeT COOCTBEHHBIM IJIaH OTBETa, 3aTPYAHSAETCS B MPUBEACHUU HOBBIX
PUMEPOB, IPUMEHEHWU 3HAHUH B HOBOH CHTyanuu, ci1a00 HCIOJB3YeT CBSI3U C paHee W3YyYCHHBIM
MaTepHajoM, a TAaKXKe MaTepUaJioM, YCBOCHHBIM IIPU U3YYEHUH APYTUX AUCLUIUINH.

OrneHka «3» CTaBUTCS B TOM Cllydyae, €Clid 00yJaromuiics NpaBUibHO MOHUMAET PU3NYECKYIO CYLITHOCTh
paccMaTpUBaeMbIX SBJICHUN U 3aKOHOMEPHOCTEH, HO IIPU OTBETE:

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

— HcnpiThiBaeT 3aTpyAHEHUS B MPUMEHEHUU 3HAHUI, HEOOXOAMMBIX Ul PELIeHMs 3a/1ad Pa3IMuHbIX
TUIIOB, NMPH OOBSICHEHUH KOHKPETHBIX SIBIICHUIl HAa OCHOBE TEOPHIl M 3aKOHOB, WIM B MOATBEPKIACHUU
KOHKPETHBIX TPHUMEPOB MPAKTUIECKOTO MMPHUMEHEHHS TEOPHIA.

- OTBeuaeT HEMOJHO Ha BOIPOCHI MPENoJaBaTessi, UM BOCHPOM3BOIUT COJEp)KaHHE TEKCTa
y4eOHHKa, HO HeJIOCTaTOYHO MIOHUMAET OT/IEIbHbIE MTOJI0KEHHSI, UMEIOIIME BaKHOE 3HAaYECHUE.

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

— He 3HaeT m He NOHUMAaeT 3HAYMTENIBHYIO WJIM OCHOBHYIO YacThb MPOrpaMMHOIO MaTepuaia B
npezenax NoCTaBIEHHBIX BOIPOCOB.

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

— Ilpm otBere (Ha OIMH BOMpOC) JOIycKaeT Oojiee ABYX TIpPyOBIX OIIMOOK, KOTOpPbIE HE MOXKET
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 BBIUTPHIIIL U B CHIIE, U B paboTe
4) Hemb3s MOJMYYHUTh BRIMTPHILIA HU B CUIIE, HU B paboTe
3. ABTOMOOWJIb Maccol 2 TOHHBI JIBHJKETCS paBHOMEpPHO MO MocTy. CKOpOCTh aBTOMOOMIISA 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) 3BT
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 IMHY HHXPOMOBOW MPOBOJOKH IJOMIaAbI0 mornepednoro ceueHus 0,05 MM,
HEOOXOMMOM JJI1 M3TrOTOBJICHUSI CIIMPAIN HarpeBaTelis MOITHOCThIO 275 BT, paboratomiero ot
CETH IOCTOSIHHOTO HamnpsbkeHus 220 B.
1) 16 meTpoB
2) 8 meTpoB
3) 0,8 meTpoB
4) 32 metpa
7. O 1mo60BO€ CTEKJIO ABMXKYIIETOoCsS aBTOMOOWIIA ynapuiach myxa. Cuia, NelcTByromas Ha
aBTOMOOMJIb CO CTOPOHBI MYXH
1) Oombie, 4YeM cuiia, ISHCTBYIOIIAs CO CTOPOHBI aBTOMOOWIIS 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 MEXKIYy (DHU3MUECKUMH BeIMYMHAMH W (QOPMYJIaMHU JUISl WX
BBIYHCIICHUS:

A. KonnuecTBo TEIIOTHI TPU CrOpaHUM TOILUIMBA 1.Q = cmAt
b. Konn4uecTBO TENa0THL, HEOOXOAUMOE IJIS IJIaBIEHUS 2.0 = Am

B. KommuectBo  TemsioTel,  HeoOxomumoe i 3. Q = gm
napooOpa3oBaHus

I'. KommnuecTBO TETUIOTHI, HEOOXOMMOE JIJIst HarpeBadust 4. Q = Lm

9. JluHeliHas CKOPOCTh HEKOTOPOW TOYKM Ha rpamractuake 0,3M/c, a HEHTPOCTPEMUTENBHOE
2 as .
yckopenue 0,9m/c”. HaiiguTe paccTosiHUE 3TOM TOYKUA OT OCH BpallCHUSI.
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10. Baron maccoit 30T IBMXKETCS CO CKOPOCTBIO 2M/C TO TOPHU3OHTAIBHOMY YYacTKy TOPOTH
CTAJIKMBACTCA U CLHCIIACTCA C IIOMOIIBIKO aBTOCHCIIKHM C HCIIOABUXHBIM BarOHOM Mmaccon 20T.
YeMy paBHA CKOPOCTh COBMECTHOTO JIBUKCHHUSI BarOHOB.

Kommnekr oneHounsix 3amanuii No2 mo Pazgeny 1. Mexanmka Tema 1.1. OcHOBBI

KMHEMaTUKU (AyIuTOpHas CaMOCTOSTENbHAs paboTa).
Bapuanrt 1.
1. Kakas enquHuiia BpeMeHHU SIBJISIETCSI OCHOBHOM B MexXIyHapoaHOU cucteme?
1. A.lc. b.1wmun. B.lwuac. TI.1 cyrkn.
2. Kakue U3 nepeuncaeHHbIX HUXKE BETUYHH SIBJISIOTCS BEKTOPHBIMU?

1. ITyts. 2. Ilepememenue. 3. CKOpOCTb
2. A.Tompko 1. b. Tombko 2. B. Tombko 3. T'.2wu 3.
3. ABTOMOOWIIb IBaXK]IbI TIpOeXasl BOKPYT MOCKBBI 11O KOJIBIIEBOM A0pore, JyinHa KoTopoit 109 km.
Uemy paBHBI IPOIACHHBIN aBTOMOOUIIEM TyTh L. 1 MOIyIb ero nepeMenieHus S?
A.L=109 kM, S=0xm. b. L=218 kM, S=0 km. B. L =S=218 km. I'. L= 5= 0 km.
4. Yto Ha3bIBAIOT MEXAaHUYECKUM JIBHIKCHHEM Tela?
A. BceB03MOKHbBIE U3MEHEHU S, IPOUCXOIAIINE B OKPYKAIOIIIEM MUPE.
b. M3MeHeHue ero mojaokeHust B IpOCTPAHCTBE OTHOCUTEIBHO JAPYTUX TEJ ¢ TEYCHUEM BPEMEHHU.
B. JIBmxenue, mpu KOTOPOM TPACKTOPUU BCEX TOUEK TeIa aOCOIIOTHO OJMHAKOBBI.
I'. IBmkenHne, mpu KOTOPOM 3a JIFOOBIC PaBHBIC IPOMEKYTKHA BPEMEHH TEJIO IMTPOXOIUT OJMHAKOBBIC
MyTH.
5. MarepuanbHOM TOYKON Ha3bIBACTCH. ..
A. XKecTko cBSI3aHHOE TEJIO OTCYETA, CUCTEMAa KOOPJUHAT U Yachl.
b. Teno, pazmepamMu KOTOPOTO B TAHHBIX YCIOBHUAX MOXKHO ITPEHEOPEYb.
B. Teno, koTopoe yCiI0BHO IPUHUMAETCS 32 HEMOABUKHOE M OTHOCUTEIHHO KOTOPOTO OMPEEIIeTCs
MOJIOKEHHUE U JABUIKCHUE IPYTUX TE.
6. BepTozer paBHOMEpPHO MMOJAHUMAETCS BEPTUKAIIbHO BBEpX. KakoBa TpaeKTopHsl IBUKEHUS TOUKU
Ha KOHIIE JIOTIACTH BUHTA B CUCTEME OTCUETA, CBA3aHHOM C KOPITYCOM BepTOjeTa?
3. A.Touka. b. IIpsamasa. B. OxpyxHocts. ['. BunToBas nunus.
7. I1noBer TUTBIBET 1O TEYCHHIO PeKU. UeMy paBHA CKOPOCTH IJIOBI[a OTHOCUTEIHHO Oepera pekH,
€CJIM CKOPOCTh TIOBIIa OTHOCUTEIBHO BOAbI 1,5 M/c, a ckopocTh TeueHus peku 0,5 m/c?
A.0,5wm/c. B.1wm/c. B.1,5wm/c. T. 2 m/c.
8. CKOpOCTh Tena IBHKYIIEroCsl MPSMOJIIMHENHO U PaBHOYCKOPEHHO, N3MEHMIIACH NTPU NIEPEMEIICHUT
13 TOYKU | B TOUKy 2 Tak, Kak Moka3zaHo Ha pucyHke. Kakoe HampaBieHHE UMEET BEKTOP YCKOPECHHS
Ha 3TOM y4acTke?

U1 62

1 2

A.-----> b.<----  B.A=0

I".HanpaBnenue MOXeT OBITh JIFOOBIM.
9. o rpaduky 3aBUCUMOCTH MOJTYJIsi CKOPOCTH OT BPEMEHH,
MPEICTaBICHHOMY Ha PUCYHKE,3aIIOJIHUTE TaOIHILY.

Hauvanenas | Yckopenue YpaBHeHue [Tepemenienue
CKOPOCTb a, M/c? CKOPOCTH 3a 3c.
Vo, M/cC V=Vpta,t S, m

10. Tanbl ypaBHEHHE OBMKEHUS IBYX Tel: X1 =4 + 2t u x2 = 8 - 2t. [ocTpoiiTe rpaduku ABHKEHUS
3THUX Te, TpadUKU MPOEKIIMH BEKTOPA CKOPOCTHU U OINIPEAETUTE MECTO U BPEMS UX BCTPEUU
rpadu4ecKy.

11. JlaHOo ypaBHEHHE NBM)KCHUS TeJa: X=2+2t-t?. 3amonHuTe TaONHITy U TOCTPONTE TpaduK CKOPOCTH
JBUKECHMSI TENA.
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Hauanenas Hauanenas Yckopenue ay, M/c? YpaBHEHHE CKOPOCTH
KOOpJAMHATA Xo M CKOpOCTh V), M/C V=Votat

12. CamoneT s B31€Ta JOJKEH MPUOOpecTH CKOPOCTh 252 km/d. CKOIBKO BPEMEHH JUTUTCS Pa3roH,
€CJIM 3Ta CKOPOCTh JIOCTUTHYTA B KOHIIE B3JIETHOM MOJIOCHI JTMHON 980 M?
Bapuanrt 2.
1. Kakas enuHMIA JJIMHBI SIBJSETCSI OCHOBHOM B MexXMyHapogHO# cucteme?
A. 1 mmMm. b.1cMm. B.1wm. I'. 1 xm.
2. Kakue u3 nepeuncaeHHbIX HIKE BETUYNH SBIISIOTCS CKAISIPHBIMUA?
1. ITyte. 2. Ilepememenue 3. CkopocTh
A.Tompxko 1. b. Tomsko 2. B.Tompxko 3. I.2wmu3.
3. Cnoptemen mipo6eskan aucranimio 400 M. To TOPOKKE CTaAMOHA U BO3BPATUIICS K MECTY CTapTa.
Onpenenure nyTh L, MpoiACHHBINA CIIOPTCMEHOM, U MOAYJIb €r0 IIepEMEIICHUs S.
A.L=S=0m. Bb.L=S=400m. B.L=400M, S=0m. I'.L=0m, S=400m.
4 Kakoe JBH)KEHUE Ha3bIBAIOT PABHOMEPHBIM?
A. BceBo3MOKHBIE U3MEHEHUS, TPOUCXOISAIINE B OKPYKAIOIIEM MHUPE.
b. 3meHeHue ero nojaokeHusi B IPOCTPAHCTBE OTHOCUTEIHHO JPYTUX Tell C TEYCHHEM BPEMEHHU.
B. [IBwxeHue, mpu KOTOPOM TPACKTOPUU BCEX TOUEK TeJia aOCOIIOTHO OJMHAKOBHI.
I'. JIBmkeHue, mpyu KOTOPOM TEJO 33 PaBHbBIE MPOMEXKYTKH BPEMEHH MPOXOJIUT OJIMHAKOBOE
paccrosiHue.
5. Teaom oTcuéra Ha3bIBACTCH. ..
A. XKecTko cBsI3aHHOE TEJIO OTCUETa, CUCTEMA KOOPIMHAT U YaCHhl.
b. Teno, pazmepamu KOTOPOTO B JAHHBIX YCIOBUSAX MOXHO MPEHEOPEUb.
B. Teno, koTOpo€ yCIOBHO MMPUHUMAETCS 32 HETIOJBU)KHOE U OTHOCUTEIHLHO KOTOPOTO OINPEEseTCS
MOJIOXKEHUE U JIBMIKCHUE IPYTUX TEI.
6. BepToser paBHOMEpHO IMOTHUMACTCSI BEPTUKAILHO BBEpX. KakoBa TpaeKTOpHsl IBUKEHUS TOYKU
Ha KOHIIE JIOTIACTH BUHTA BEPTOJIETa B CUCTEME OTCUETA, CBA3AHHOM C MOBEPXHOCTHIO 3eMin? A.
Touka. b. Ilpsimas.  B. OxpyxHocts.  I'. BunroBas nunus.
7. ITnoBerr IIBIBET MPOTHUB TeUEHHS peKku. UeMy paBHA CKOPOCTH IJIOBIAa OTHOCUTENBHO Oepera pexw,
€CJIM €r0 CKOPOCTh OTHOCHUTEIILHO BOABI 1,5 M/c, a ckopocTh TeueHus pexu 0,5 m/c?
4. A. 0,5 m/c. b. 2 m/c. B. 1,5 m/c. I'.2wm/c.
8.CKopocTh Tena, IBIKYIIETOCS TPIMOJIMHEHHO U PaBHOYCKOPEHO, M3MEHUJIACH TIPU MIEPEMEIIICHUN
13 TOUYKU | B TOUKy 2 Tak, Kak Moka3aHo Ha pucyHke. Kakoe HanmpaBieHHE UMEET BEKTOP YCKOPEHUs
Ha 3TOM ydacTke?
Ul‘ 62 .

1 2 A.-—-- > b.<-- B.A=0 T.
Hampasnenue MoxeT ObITh JIFOOBIM.
9.ITo rpaduky 3aBUCUMOCTH MOJYJISI CKOPOCTH OT BPEMEHH,
MPEICTABJICHHOMY Ha PUCYHKE,3aIIOJIHUTE TAOIHILY.

Havansnas | Yckopenue a, | YpaBHeHuUe IIepemenienue
2

CKOPOCTH Vo, | M/C CKOpPOCTH 3a2¢ S, m

Mm/c

10. lan®l ypaBHEHHS, IBIKSHHS ABYX Tel: X1 =t u X2 = 6-5t. [locTpoiite rpad UKy TBIKEHUS STUX
TeJ, TpadUKH MPOEKIIUN BEKTOPA CKOPOCTH U ONIPENIEIUTE MECTO U BpEeMS MX BCTPEUU IpaduyuecKu.
11. JaHO ypaBHEHHE ABUKECHUS TENa: X=2+4t%, 3anonxure TaOIHITy U TOCTPOTE TpahuK CKOPOCTH
JBHKEHHUS Tela.

2
Hauanenas HauanpHas ckopocts | Yckopenues, M/c YpaBHEHHE CKOPOCTH
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KOOpAWHATA Xo, M . L

1"'“, M/c

12. Teno aBuxkeTcs paBHOMEPHO 10 OKPY>KHOCTH B HaIlpaBJICHUU IPOTUB 4acoBOM cTpenku. Kak
HaIPaBJIEH BEKTOP YCKOPEHUS IPU TaKOM JIBUKEHUU?
2

1

Kommnekr onenounsix 3amanuii Ne3 mo Pazgeny 1. Mexanuka Tema 1.2. OCHOBBI NMHAMUKH
(AyautopHas caMoCTOsITENbHAs paboTa).
Bapuant Nel
1. Cuna 50 H coobmaer teny yckopenue 0,1 m/c2. Kakas cuia coo0IaeT 3ToMy Tery yCKOpeHue
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. npuBeeH rpaduK 3aBUCIMOCTH CKOPOCTH JIBHKSHHUS Tella MacCOM 2 KT OT BPEMEHH.
B xakue mpomexyTKH BpeMeHH Ha Tello AelicTBoBaia cuina? Yemy paBHa cuna? Kakoso e
HanpasJieHue?

A
104 -

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

5. JIBUKeHUE JIETKOBOTO aBTOMOOUIIS Maccoit 3T, 3a7JaHO ypaBHEHUEM x=2+4t+2t°,
Uemy paBHO 3Ha4Y€HHE PaBHOIECHCTBYIOIIEH CHIIBbI IPUIIOKEHHOM K aBTOMOOUITIO Maccoi 217

KommuiekT onenounsix 3ananuii Ne4 o Pazgeny 1. Mexanuka Tema 1.3 3akoHbI COXpaHEHUS U
MeXaHUKH (AyIUTOpHAs CaMOCTOSITeNbHAs paboTa).

BapuantNel

1. Ckopocts ABMKEHHUs aBTOOYyCa 3a/1aHa ypaBHeHUeM v=20-2t, m/c. Uemy paBeH UMITyJIbC aBTOOYyCa
yepes 5 ¢ aBmwkenus? Macca aBroOyca 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.CraBUIvK epeaBuraeT obarpom Iiot, mpuiaras k 6arpy cury 150H. Yron Mexnay HanpaBieHUEM
CHJIBI ¥ HallpaBJieHHWEM TiepemenieHus miora paseH 30°. Kakyro paboTy coBepIiaeT CIijiaBIIuK,
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nepemMertas miot Ha 5 m?
1)375,0 Ix 2) 525,0 JIx 3) 637,5 Ix 4) 750,0 JIx

3. B cTexisiHHON TpyOKe HAXOAUTCS NTHYbE NEPHIIIKO, TPOOKA ¥ KycoueK cBUHIA. Eciii ¢ mOMOIIbI0
HAcoca 0TKauaTh BO3AYX U3 TPYOKH, a TpPYOKY MEepeBEPHYTh, TO TeJa HAYHYT MepeMeaThCsl BHU3.
Kaxkoe u3 ten ObicTpee TOCTHTHET JTHA TPYOKU?

1) I[Itnube nepwimko. 2) [Ipodka. 3) Kycouek cBuHIIA.

4) Bce Tena 1OCTUTHYT AHA TPYOKH OJTHOBPEMEHHO.

4. ]IBa HeOONbIINX TeJa OAMHAKOBOW MAcChl IPUTATUBAIOTCS APYT K IPYTy IPaBUTAIMOHHBIMU
CWJIaMH, paBHbIMU 110 Moayio F. ITpu yBennuenun paccTosHus Mexay HUMH B 2 pasa cuia
B3aMMOJCHCTBUS. ..

1) YBenuuutcs B 2 paza. 2) YBenuuurcs B 4 paza

3) YMenbmutes B 2 pasza. 4) YMeHbIIUTCSA B 4 pasza

5.CrnopTuBHBIi AUCK OpolIeH BepTUKaIbHO BBepX. Kakoil u3 rpagikoB COOTBETCTBYET 3aBUCUMOCTHU
MOJIHOM MEXaHMYECKON S3HEPTUU OT BPEMEHU JIBH)KEHUS AUCKa?

VE 2) Eb

0 > o T
3 E 1) EA

0 .y o »

Kommekt onenounsix 3amaHuit Ne5 mo Pasgemy 2. OCHOBBI MOJIEKYJISIpHOM (PU3UKH H
tepMmonuHaMuk  Tema 2.1. OCHOBBI MOJEKYJISAPHO-KMHETHUECKOW TeopuH. HMneanbHblii ra3
(AyautopHas caMocCTOsITeNNbHAs paboTa).

BapuanTtNel

1. laBneHue ra3a Ha CTEHKY cocyjia OOYCIIOBIICHO. ..

A. IpUTSDKEHHEM MOJIEKYI JPYT K APYTY

b. cTONKHOBEHUSMU MOJIEKYJI CO CTEHKaMU COCy/1a

B. cTronkHOBeHHEM MOJIEKYJI raza MeKay co0oi

I'. mpoHMKHOBEHNEM MOJIEKYJI CKBO3b CTEHKH COCY/1a

2. Kak nu3MeHWI0Ch JaBlieHHe UAeaIbHOI0 rasa, €Ciiy B JaHHOM 00beMe CKOPOCTh Kax10i MOJIEKYJIbI
rasa yBeJIUYHJIach B 2 pa3a, a KOHIIEHTpAIlUs MOJIEKYJI OCcTalach 0e3 u3MeHeHus?

A. yBenmm4uIiIoCh B 2 pasa

b. yBenuuuiiocs B 4 paza

B. ymensmmiocs B 2 pasa

I'. ymenpmmnocs B 4 paza

3. Ilpu MOBBIIIEHUH TEMITEPATYPBl UICATBHOTO ra3a B 3alassHHOM COCY/JIE €T0 JaBlieHHE
YBEJIIMYUBAETCS. DTO OOBSACHSAETCS TEM, UTO C POCTOM TEMIIEPATYPBHL...

A. yBeIMYHMBAIOTCA pa3Mepbl MOJIEKYJ ra3a

b. yBenmumBaeTcst 3HepTHUs IBHKSHHUS MOJIEKYJI ra3a

B. yBennuuBaeTcs noTreHIMagbHas YHEPT U MOJIEKYJI ra3a

I'. yBenmmumBaeTCs XaOTHYHOCTh IBHKSHHS MOJIEKYJT ra3a

4. Kak n3MeHUTCS KOHIIEHTpALlKsl MOJIEKYJI ra3a Ipy yMEHbILIEHHH o0beMa cocysa B 2 pa3a?
A. yBenuuutes B 2 pasa

b. ymensbiuTcs B 2 pasza

B. He uzmenurcs

I'. ymenbmnTcs B 4 pasza



5. Ilpu ymeHbllIeHUN TeMIepaTyphl CPEIHSAS KUHETUYECKAs! JHEPT sl MOJIEKYI. . .

A. yBenuuuTcs
b. ymenbmuTcs
B. He uzmenurcs

I. HHOI'’Ja YBCIIMYUTCA, HHOIrAa YMCHBIIUTCA

6. Kakoe yTBepkieHUE HETPABUIHLHO?

[Tpr HEM3MEHHBIX YCIOBUSX. ..
A. naBiIEeHUE ra3a MOCTOSHHO

b. ckopocTH Bcex MOJIEKYJI OIMHAKOBBI
B. BHyTpeHHss dHeprus rasa ocTOssHHA

I'. TemmepaTypa raza nocTosiHHa

60

7. B CoCyac BOOAOPO. Kak u3zmenurcs naBieHue rasa, €CJIM BOAOPOA 3aMCHHUTL KHUCJIOPOJOM TakK,

YTO KOJIMYECTBO MOJICKYJ M TEMIICpATypa OCTaHYTCA HEU3MEHHBIMH?

A. yBenuuures B 4 pasa
b. ymensutes B 16 pas
B. He nu3smeHnunres

I'. yBennuurcs B 16 pa3
Kunrou k tecry:

KoMmJiekT OILIEHOYHBIX 3aJaHUN

Ne6 mno Pazmeny 2. OcHOBBI MOJEKYJISAPHOU

busukn  u

tepmoauHamuku  Tema 2.1. OCHOBBI MOIEKYISPHO-KMHETUYECKOW Teopuu. HMieanbHbldl ra3

(AyautopHas caMoCTOsITENNbHAs paboTa).

Ykaxure 061_]_[66 YpaBHCHUC
COCTOsHHA I'a3a

Kaxkoe u3 ciaenyromux ycioBun
COOTBETCTBYET U30XOPUUECKOMY
nporieccy?

B razosoM Oaytone éMkocThIO 20
1. Haxomguted ras npu temmeparype
10°C nox maBnenueM 10 at. Kakoi
00BLEM 3alMET Ta3, €CIIA €ro
BBITYCTUTH U3 Oamiona? [Ipu aTom
CUHTATh, YTO TEMIIEpATypa raza
nouu3uTcd 10 8°C u maBieHue
CTaHET paBHBIM 1 at.

JaBnenue 5 ar. Beipasure B [1a

1

4

p1Vi=p,V,

V=VT

Vi _ Py

Tl TZ
VT
T

0

V = const

T =const
p = const

pV = const
100,7 n
199 n.
385 .

415 n.

49.10°Tla
9,8.10*Ia
10° Ia

5,1.10°Ia

~ O 01 ©

11

10

12

14

13

15

16



VYkaxute rpaQuk H30TepMbl

KoMmmnekTt omneHOYHBIX 3amaHuii No7.

CaMOCTOSTENIbHAs paboTa).
Bapuanr 1.
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20

. 19

. 18

no Pazmeny 2. OcHOBBI MOJEKYISpPHOM (QU3UKU U
TepMonuHaMUKH Tema 2.3. ArperaTHble COCTOSIHUS BeIIecTBa U (a30BbIe Mepexosl (AyauTopHast

Ykaxute Gopmyiy As
ONPEAEIICHUSI OTHOCUTEIIbHOMN
BJIA)XHOCTH BO311yXa.

T=273" +t
p_tT
T3
Pl'V :P2 ’V2
0=2 1006 p=-L-100%
I:)H po
V:V0+T
T

0

YeM 00BSICHUTH, YTO TPU
OTKpbIBaHUU 3UMON (POPTOUKH B
KOMHATY BPBIBAIOTCS KITyObI
BOJISTHOTO Tapa.

Ha YJIHIEC X0JIOAHEC, YEM B KOMHATC.

[IporcxoauT KOHAEHC AL BOASHBIX IIApPOB,
HaxoJsIIMecs B KOMHATE, IPU UX OXJIAXKICHUH
HAapy’>KHBIM BO3JTYXOM.

HabGnronaercst u3menenne o0bEma Bo3ayxa npu
M3MEHEHUH €ro TEMIIepPaTyphl.

HpOI/ICXO,Z[I/IT KOHJACHCAalW BOASAHBIX IIAPOB,
IMPOHUKAIOIINX B KOMHATY BMECTC C XOJIOAHBIM
BO3J1yXOM.

MoryT i 06a TepMoMeTpa
IICUXPOMETpa — CYXOU U BIIAXKHBII
MOKa3bIBaTh OJIHY U TY K€
TEMIIEPATypy.

Her, T.K. B1aXxHbIi TEPMOMETpP BCETIA
MOKA3bIBAET 00Jiee HU3KYIO TEMIIEPATYPY.

Ja, ecnii OTHOCHUTENIbHAS BIIAKHOCTh BO3/TyXa
100%.

T~

Jla, B 3uMHee Bpems.
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27 MM.PT. CT.
10,85 MM.pT. CT.
25 MM.pT. CT.

AOGCoIIOTHAsT BIIAXKHOCTh BO3yXa
cocraisier 15,5 Mm.pT. cT., a
BilaxxHOCTh 70%. Omnpenenute

N O I =[O

Kakoi nap OBLI OBl 21,1 MM.pT. CT.
HACHIIAMOIIAM ~ [PH  JIAHHON 15 MM.pT. CT.
TeMIepaType.

Onpenenure abCONMIOTHYIO U 3. 23,8 MM.pT. CT. 75%

OTHOCHUTEJIbHYIO BIIaYKHOCTh
BO311yXa, ecnu Temmeparypa 20°C,
a Touka pocsl 12°C (naBieHue
HACBILIAIOUIET0 BOJASHOTrO Mapa
pu Temneparype 20°C — 17,5
MM.pT. CT., @ IPU TEMIIEpaType
12°C - 10,5 mm. pT. cT.

). 17,5 mm.pr. cT. 75%

=

17,5 mm.pr. cT. 60%

60%

P 10,5 mm.pr. cT. 75%

Kommuiext onenounsix 3amanuii Ne§. mo Pasmeny 3. Onexrpoaunamuka Tema 3.2. 3akoHbI

MOCTOSTHHOTO TOKa (AyAMTOpHAs CaMOCTOsITeNIbHAs paboTa).

Bapuantl

1. Kakoe u3 ABI€HHI MOXHO Ha3BATh 3JIEKTPUUECKUM TOKOM?

1) JIBr>keHrE MOJIOTOYKA B 3JIEKTPUUECKOM 3BOHKE IIEPE]] YapOM O 3BOHKOBYIO Hallly.

2) [ToBoOpoOT CTpenKU KOMIaca Ha CeBep MPU OPUECHTHUPOBAHUH Ha MECTHOCTH.

3) IloneT MoneKybl BOAOPOIa MEXY IBYMS 3apsDKEHHBIMU ILIAPUKAMHU.

4) Pa3ps MOTHUYM BO BpEMS TPO3BI.

2. Ha pucyHke noka3aHa 3aBUCUMOCTb CUJIbI TOKA B IPOBOJTHUKE

oT BpemeHu. Kakoli 3aps mpoien no npoBoay 3a § c?

1) 16 Kn t

2) 14 Kn

3) 12 Kn =

4) 6 Kn

3. Cuna Toka, COTJIaCHO OIpE/IeNICHUIO, paBHa. . . 'L \
[ L]

-
»

T T i

1) (AQ/RAt)1/2 (AQ-x0InMYeCcTBO TEIMIOTHI, BbIIENABILIEECS B IPOBOJHUKE CONPAT ménelime%vl 1§ 3,
Bpems At) :

2) Ag/At (Aq —3apsia mpoIIeqIIni yepes3 MonepeyHoe CeueHre MPOBOIHIKA, At —IPOMEXKYTOK
BpPEMEHH, B TEYEHUE KOTOPOTO ATO MPOU30IILIO)

3) F/BL (F - cuna, neiicTByroIas Ha MPOBOIHKUK [UTMHON L B MArHUTHOM M0JIe HHIyKIHeH B)

4) U/R (U - HanpspkeHUe Ha KOHIIAX MPOBOJHUKA, R - €ro conpoTHBIICHHE).

[

4. Bpems 3apsana MojiHuM paBHO 3 Mc. CHila TOKa B KaHajle MOJHUU OKOJIO 3 - 10*A. Kaxoii 3apsiy
IIPOXOJUT 110 KaHALY MOJIHHUH?

1) 90 Kn

2) 107 K

3)9-10* Kx

4) 10" Kx

5. Mennas mpoBOJIOKa UMEET UIEKTpUIecKoe conporusieHue 1,2 OM. UeMy paBHO 31EKTpUUIECKOE
COIIPOTHUBIIEHUE IPYTroi MEAHOI NMPOBOJIOKH, Y KOTOpPOH B 4 pa3za OGosblie JyiiHa U B 6 pa3 OosibIie
IUIONIA (b TOTIEPEYHOI0 CeUeHus?

1) 7,2 Om

2) 1,8 Om

3) 0,8 Om

4) 0,2 Om



moow>

63
Bapuant No2
1./lng n3mMepeHus HanpsHKEHUS Ha JamIe (pUc.) BOJIBTMETP
clleflyeT MOAKIIIOYUTh K TOUKaM
1)AuB
2)BucC
3) CuD
4)KulL
2. CpaBHUTE COMPOTUBIIEHUE PE3UCTOPOB 1, 2, 3, 1St KOTOPBIX
HOJIy4YEHBI CIIeyIOLUe BOIbTaMIIEpPHbIE XapaKTEPUCTUKHU (pHC.)
1) R1>R2 >R3
2) R3>R2 >R1
3)R1=R2=R3
4) R1>R2 <R3
3. Ecnin HanpskeHue MeKy KOHIIaMU IIPOBOJIHUKA U €T0 JJIMHY YBEJIMYUTH B 3 pas3a, TO CUjla TOKA,
UAYILEro Yepe3 MPOBOJIHUK:
1) ymenbuTes B 3 pasza
2) HE U3MEHUTHCS
3) yBenuuuThes B 3 pasza
4) ymeHbIIUTHCA B 9 pa3
4. Ilpu HanpsxeHuu 2 B cuiia Toka, HIyIIEro 4yepe3 MeTallIM4eCKUM MPOBOAHUK JAJIMHON 2 M, paBHa

1 A. Kakoii Oyzer cuia Toka yepe3 Takoi ke MPOBOJHUK JUTMHON 1 M pu HanpspkeHuu Ha Hem 4 B?
1A

2)05A
3)2A
4H4 A
5.B tabnuiie mpuBeaeHbI TaHHbBIE, KOTOPbIE YUYCHUK MOTYYHII, UCCIEAYS 3aBUCUMOCTh CHJIBI TOKA OT
Han
psiK
u,B 0,4 0,6 1,0 14 2,0 CHU
s Ha
ero
I, A 0,2 0,3 0,5 0,7 1,0 KOH
nax
Hcxons U3 3THX JaHHBIX COMPOTUBIIEHUE TPOBOIHUKA
1) MeHsieTCs B 3aBUCUMOCTH OT HAINPsKEHHS HA €r0 KOHIIAax
2) pasno 0,5 Om
3) paBHo 2 OMm
4) onpeAenuTh HEBO3MOXKHO
Kommiekt oneHouHsIXx 3amaHuii Ne9. no Pazneny 3. DnexrpoanmHamuka Tema 3.5.

OneKTpOMarHuTHas MHAYKIUS (AyIuTopHas caMOCTOSITeNIbHAs paboTa).

BapuanTt Ne 1

1. IIpy BABUraHWH B KaTyIIKY ITOCTOSIHHOTO MarHUTa B HEM BO3HUKAET JIEKTpUYecKuil Tok. Kak
Ha3bIBAETCSI 3TO SIBJICHUE?

DneKTprYecKast MHAYKIMS

MarauTHas HHAYKLIHS

DNeKTpOMarHuTHas MHIAYKINS

CamouHayK1IMs

NHIyKTUBHOCTH

2. Il;iockuit BUTOK MPOBO/IA TUIOMIA/IBIO S PACIIONOKEH B OJTHOPOTHOM MarHUTHOM I10JI€ C
MHAYKIKeH B, yroa Mexay BeKkTopoM B 1 HOpMasbio K IIIOCKOCTH BUTKA paBeH a. YeMy paBeH
MarHUTHBIN MOTOK Yepe3 BUTOK?
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A. BS. B. BS cos a. C.BSsina. D. BS/cos a E.BS/sin a
3. Yto onpenensercs CKOPOCTbIO U3MEHEHUS TOKAa B 3aMKHYTOM IIPOBOJHUKE?
A. IH1yKTUBHOCTH KOHTYpa.
B. Maruutnast uHAYKIHS.
C. DJ1C-unayKImm.
D. 9J1C- caMOUHTyKIIUH.
E. DnexTpuueckoe conpoTUBICHHE KOHTYpA.
4.Yto0 onpenensercss CKOPOCTbI0 U3MEHEHUSI MarHUTHOTO 110J1s17
A. IH1yKTUBHOCTH KOHTYpA.
B. MaruutHast uHIyKIHS.
C. DJ1C-unayKIImu.
D. 9J1C camouHAYyKIIMH.
E. DnexTpuueckoe conpoTUBICHHE KOHTYpA.
5. Cuna toka paBHas 1A, co3aeT B KOHTYpe MarHUTHbIN noTok B 1B0. KakoBa MHAYKTHBHOCTH
KOHTYypa?
A.1Taycc. B.1Tenpu. C.1Bebep. D.1Tecnma. E. 1 ®apan

Bapuant Ne 2
1. [Ipu BEIHUMAHUU U3 KATYIIKH TTOCTOSIHHOT'O MarHuTa B HEW BO3HUKAET AJIEKTpUUeckuit Tok. Kak
HA3bIBAETCS 3TO SIBJICHUE?
A. DrnexTpocraruueckasi HHIYKIIHS.
B. MaruuTHast UHIyKIUSI.
C. DnekTpoMarHuTHAst MHIYKITHSL.
D. UHIyKTUBHOCTb.
2. I1;1ocKkuit BUTOK MPOBO/IA TUIOMIAABI0 S PACIIONIOKEH B OJTHOPOTHOM MarHUTHOM IIOJIE C
UHIyKIKER B, yron Mexy BekropoM B 1 III0OCKOCTBIO BUTKA paBeH . YeMy paBeH MarHUTHBIN
IOTOK 4Yepe3 BUTOK?
A.-BS. B.-BScosa.C.-BSsina. D.-BS/cos a E.-BS/sina
3.Uem omnpenensiercst 3.J1.C. MarHUTHOM MHIYKIIUHA B KOHTYpeE?
A. CKOpOCTBIO U3MEHEHHS TOKa B KOHTYpE.
B. UHIyKTUBHOCTH KOHTYypa
C. DneKTpHUECKUM CONPOTUBICHUEM KOHTYpa
D. CxkopocThI0 N3MEHEHUSI MarHUTHOTO NOTOKA Yepe3 KOHTYP
4. Yem onpenensgercsa 3/]C nHCTpyKIUN B 3aMKHYTOM KOHTYype?
A. MarHUTHOU WHIYKIIMU B KOHTYpE
B. MarHuTHBIM IOTOKOM 4Yepe3 KOHTYP
C. IHayKTHBHOCTH KOHTYpA
D. DnekTprudyeckuM COpOTHBIEHUEM KOHTYpa
E. CkopocThI0 H3MEHEHNSI MarHUTHOTO MOTOKA Yepe3 KOHTYP
5. Kakoli MarHUTHBIN TOTOK CO3JAET CUITY TOKA, PaBHYIO 1A, B KOHTYpe HHIYKTUBHOCTBIO B 11'H?
A.1Taycc. B.1Tenpu. C.1Bebep. D.1Tecma. E.1 ®apan.

Kommekt omeHounbix 3amanuii Ne 10 mo Pasmeny 6. KBantoBas ¢wusuka Tema 6.2 dusuka
aTOMHOTO siipa (AyauTopHas caMocTosITeNbHas padoTa).
Bapuant Nel.
1. Monens aroma TomcoHa cOCTOUT H3...
1) DneKTpUYecKH HEHTPaIBHOTO IIapa
2) TlonoXuTeNbHO 3apsHKEHHOTO IIapa ¢ BKPAIUICHUSIMU 3JICKTPOHOB
3) TMoN0KUTETHHO 3apsHKEHHOE TEJIO MAJIbIX Pa3MEPOB, BOKPYT KOTOPOTO JABHIKYTCS JICKTPOHBI
4) OtpunarensHO 3apsHKEHHOE TEJI0 MAIIBIX Pa3MepOB, BOKPYT KOTOPOTO JBMKYTCS aib(a-4acTHIIBL.
2. IlmanerapHas Mojenb aToMa 0OOCHOBAaHA OIBITAMH TIO. ..
1) PacTBOpEHUIO U TUIABJICHHUIO TBEPABIX T
2) HWonwmzanuu rasa
3) XUMHUYEeCKOMY MOJTYYCHUIO HOBBIX BEIIECTB



4)

1)
2)
3)
4)

1)

1)

1)
2)
3)
4)

1)
2)
3)
4)
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Paccesguuro o-4yacTuig
B ombite Pezepdopna o-gacTuiisl paccenBaroTcs. . .
DIIEKTPOCTATUYECKUM I10JIEM sI/Ipa aTomMa
DNEKTPOHHON 000JI0YKOH aTOMOB MUIIIEHU
['paBUTALIMOHHBIM IOJIEM s1Ipa ATOMOB
[ToBEpXHOCTHIO MULLIEHU

CormnacHo IIOoCTyJIaTaM Bopa qacCToTa 3JICKTPOMArHuTHOT'O M3JIYUCHHU A, BOSHUKAIOLIECTO IIPpH IIEPEXOAC

aToMma M3 BO30YXIEHHOTO COCTOSIHUSA C dHepruei Eq
B OCHOBHOE COCTOsIHME C 3Hepruei Eo, Beruucisercs o gopmyie:

E1+E|'_l, 2 E'L_EI'_" ch ﬂ.i‘t

- 3) —— 4)

.i: h E-_L_ El:' E-_L+E|:.

JnmHa BoHBI (POTOHA, M3TYy4aeMOro aTOMOM IIPU MEPEX0e U3 BO30YKIEHHOTO COCTOSTHHUS C
sHepruei E1 B ocHOBHOE cocTosiHue ¢ sHepruei Eg, paBHa:
- - h h

DR 9T At g
e ' 1~ Lo [
Bynewm cuutath, 4TO MOTEHLIMATbHASI SHEPTUS B3aUMOCHCTBHSI MPOTOHA C  DJIEKTPOHOM paBHA
HYJIIO, €CJIM PACCTOSIHUE MEKYy HUMHU HEOIPaHUYEHHO BeNuKo. Torna sHeprusi B3auMo1eicTBuUs
A7Ipa U DJIIEKTPOHA B aTOME BOJOPOJIA!
bonpme nyms 2) paBHa HYIO  3) MeHbIIE Hylsd 4) OOJIbINE WITM MEHBIIIE HYJIS B

3aBHCUMOCTH OT PaCCTOSIHUS
Ha pucynke npusenensl Gpororpaguu criekTpa NOrIOMIEHUS I : { H

HEM3BECTHOTI'O ra3a U CIEKTPOB MOTJIOMIEHUS U3BECTHBIX
BeecTs. [10 aHanu3y CIeKTpOB MOKHO yTBEPKIAATh, YTO il HL

ra3

HEWU3BECTHBIN I'a3 COJCPIKUT B 3aMETHOM KOJIMYECTBE. . .
Bonopon (H), renuit (He) u narpuii (Na)

Tonwko Hatpuit (Na) u Bogopon (H)

Na

Tonpko Hatpuit (Na) u reauit (He)

Tonwsko Bonopoxa (H) u renuii (He)
Nsnyyenue nazepa — 370...

TeroBoe n3nydyeHue

BriHYyX1€HHOE H3ITydeHUE

CrioHTaHHOE (CaMOITPOU3BOJIBHOE) U3JIyUEHHE
JIroMuHECTIEeHIINS

Kommiexkt omnenounsix 3amanuii Ne 10 mo Pazpeny 6. KantoBas ¢usuka Tema 6.2 ®Dusuka

aTOMHOTO siipa (AyauTopHas caMocTosITeNbHas padoTa).

Bapuasnr 1.

1. K pagroakTHUBHOCTH HE OTHOCUTCS CTOCOOHOCTH aTOMHOTO si/Ipa. . .

A. Hcnyckatp 31eKTpOMarHuTHbIE BOJIHBI B paJloJiana3oHe.

b. Ucniyckath HEUTPOHBI.

B. HcnyckaTh 351€KTPOHBI.

I'. IIpeBpamarscs B Ipyrue siapa ¢ UCIIyCKaHUEM 3JIEMEHTAPHBIX YaCTHLL.

2. Ha coBpeMeHHOM 3Tarne pa3BUTHs (GU3UKU aTOM IPEJCTABISIETCS KaK ...

A. OnHOPOJHOE AIEKTPUYECKH HEUTPAIBHOE TEJI0 OYEHb MAJIEHBKOI'O pa3Mepa.
b. KoMOKk npOTOHOB, HEUTPOHOB U 3JIEKTPOHOB.

B. IlonoxurensHOE AP0, BOKPYT KOTOPOI'O JIBUKYTCS JJIEKTPOHBI.

I'. CrinomHOM OJHOPOAHBIN MOJOKUTEIBHBIN AP C BKPAIIEHUSIMHU JIEKTPOHOB.
3. Kakoe u3 npuBEIEHHBIX HU)KE YPABHEHUH SIBIISETCS] YPABHEHUEM SIIEPHOM peakuuu?
A.C + 0,—CO,B.NaCl—Na* + Cl~

B.0—0% + eI 130 -1F + _Ye

4. SAnpo*§0cocTout us ...
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A. 6 TPOTOHOB U 8 HEUTPOHOB.
b. 8 HelTpOHOB U 8 IPOTOHOB.
B. 8 HellTpoHOB U 16 37€KTPOHOB.
I'. 8 npoTOHOB U § 37EKTPOHOB.
5. O01iee 4nCiIo HYKIOHOB B Ap€ MIOKA3bIBACT. ..
A. OTHOCUTENIbHAsA aTOMHAs Macca.
b. MaccoBoe uuncio.
B. IlopsinkoBeiii HoMep B Tabauie Meneneesa.
I'. CymMa MaccoBOIo 4ucia U MOPsIKOBOTO HOMEPA JIEMEHTA.
6. DIeKTPOHHAs 000JI0UKA aTOMa 32 M7 COIEPIKHUT. .
A.49 >11eKTpOHOB. B.24 3JIeKTp0Ha.
b.25 snextpoHoB. I'.74 snexTpoHa.
7. Peakuus ejaeHuss aTOMHOTO siIpa 3aKIK0YacTCs. . .
A.B ucnyckaHuH SApOM 3JIEKTPOMAarHUTHBIX BOJIH.
b.B paznenenuu siapa Ha MEHbIIIEE SAPO U alb(a -4aCTHILY.
B.B pa3znenenun siipa Ha 1Ba cOpa3MepHbIX [0 Macce sapa.
I'.B mro0om Ha yka3zaHHBIX B 0TBeTax A-B nporeccos.
8. IIpu m1060# siiepHOM peakuy He MeHsIeTcs. . .
A. CyMMapHOE 4HCIIO HYKJIOHOB.
b. CymMmMapHO€e YK CII0 3JIEKTPOHOB.
B. CymmapHnas macca siiep ¥ 4acTull.
I'. CymMapHO€ YuCII0 IPOTOHOB.
9. IlpuBeaurte npuMep NPaKTUYECKOTO UCIIOIb30BAHUS SHEPTUU CBS3H ATOMHBIX SIZIEP.
10. Kakoe 13 nepeuncieHHbIX HUKE SIBJICHUH MOXKET CIIY>KUTh IPUMEPOM SIIEPHOI peakiiu
cuHTE3a?
A. Cnusnue sapa 5957 1 3J1eKTpoHa ¢ 0Opa3oBaHUEM sapa 45Rb.
b. Peaknus: H, + Cl,— 2HCL.
B. Cnusnue snep2Hu H ¢ obpasoBanuem szpa sHe.
I'. Cniusinme saapa 235UI/I inc obpazopanuem sapa 235U.
11. B xakoM U3 ypaBHEHUH SAEpHBIX peaKlUii, IPUBEIEHHBIX HIKE, HAPYILIEH 3aKOH COXPAaHEHUS
MaccoBOro yuciua?
AZ32Th + in—233Ra + 4He
B.235T1 + ‘2‘He—>1 Ru + 3%Y.
B.192Zr—-192Nb + le.
235U + n—=30Zr + 13Te + 2}n.

12.2Heprus cBs3u aaep SeP ,395¢ u 199 PbupubausuTensHo oauHaKoBa ( mpuMepHo pasHa 20 MaB).
Kaxoe u3 atux anep 6onee yCToanBo‘?
A. Snapo 32P.B. Snpo 39Sc.B.SIapo 139Pb.
I'. OTn sapa 0IMHAKOBO YCTOWYMBEI.
13. CoBpeMeHHasi MOJIETIb aTOMHOTO Si/[pa MPEACTaBIAETCS KaK. ..
A. Hlap n3 «cnunmuxcs» NpOTOHOB U HEUTPOHOB.
b. Illap u3 «caunmuxcs» NpOTOHOB U 3JIEKTPOHOB.
B. IIpoToHHO-HENUTPOHHBIH Ta3 B IEHTPAILHON 00JIACTH aToMa.
I'. DneKTpOHHO-HEUTPOHHBIN ra3 B HEHTPaIbHON 001acTH aToMa.
14. l'amMa-u3ityueHue nmpeacTaBisieT COOOH. . .
A. TTOTOK 2JIEKTPOHOB.
b. IToTox mpoToHOB.
B. IToTox HEUTPOHOB.
I'. DnekTpoMarHuTHBIE BOJIHBI.
15. CioxxHas CTpyKTypa aToMa IMOATBEPIKIAETCA. . .
A. Ero XuMn4eckumMu CBOMCTBaMH.
b. CriocoGHOCTHIO aTOMa UCITYCKaTh pa3InYHbIC JIEMEHTapHbIE YaCTHIIA.
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B. Xapaktepom paccestHus -4acTUI] METAITHIECKOM (OJIBroil.
I'. Bcemu nepeurcieHHBIME B 0TBeTax A-B dakTopamu

Kowmrnekt onenounbix 3aganuii Nell. mo Pasnmeny 7. Conneunast cucrema Tema 7.1. HaGmronaembie
sBJIeHUA U npouecchl B CoaHeuHo cucreMe (AyIUTOpHas caMOCTosITeNbHast paboTa 00yJaroImuxcs).

1. Hebecnas chepa — 3to:

A) BooOpaxaemas chepa 6eckoHeuHO OONBIIOTO paaryca, OIMcaHHas BOKPYT LIeHTpa ['anakTuku;

B) xpycranpHas chepa, Ha KOTOPOH MO MPEACTABICHUIO APEBHUX TPEKOB MIPUKPEIUICHBI CBETUJIA;

B) BooOpakaemas cdepa Ipor3BOJIBHOIO pajryca, HEHTPOM KOTOPOM sABIseTCA IJ1a3 HaOIroAaTels.

I') BooOpakaemast chepa — ycrnoBHas rpaHuia Hameil [anakTuky.

2. HeGecHas cdepa:

A) HemoABMKHA, 110 €€ BHYTPEHHEHN MoBepXHOCTH ABUKYTCs CouHlle, 3eMils, Ipyrue MIaHeThl U UX

CIIyTHUKH;

B) Bpamaercst BOKpyr ocu, npoxosiei uepe3 reatp ColHIla, mepuo 1 BpamieHus HeOecHOH cdepbl

paBeH nepuoty oOpamenus 3eman Bokpyr ConHua, T. €. OJHOMY I'Ofy;

B) Bpaiaercss BOKpyr 3¢MHOM OCH € IEPUOJOM PaBHBIM NIEPUOAY BpallleHUs: 3eMJIU BOKPYT CBOEH

OCH, T.€. OJIHUM CYTKaM;

I') Bpamaercst BOkpyr meHtpa ["anakTuky, mepuoj BpanieHus HeOecHOM cepsl paBeH mepruoay

BpaiteHus: ColHIa BOKpYT LeHTpa [ anakTuky.

3. IlpuunHO# CyTOYHOTO BpaleHus HeOeCHOU Cephl SBISAETCS:

A) CoOCTBEHHOE JIBUKEHHUE 3BE3/T;

b) Bpamenue 3emiu BOKpYT ocu;

B) IBmxenue 3emmnu Bokpyr ComnHIa;

I') Asmxenue ConHila BOKpYT HEeHTpa [ anakTHKy.

4. LlenTp HeOecHOI chephl:

A) coBmagaeT ¢ ria3zoM HaOJIOAaTels;

b) coBnanaer ¢ nenrpom CosIHEUHOM CUCTEMBI;

B) coBmanaer ¢ niearpom 3emiu;

I') coBmanaer ¢ ueHTpoM I 'anakTuky.

5. CeBepHblii ITOJIIOC MUpa B HACTOSIIIIEE BPEMSI:

A) coBnanaet ¢ [TonspHoii 3Be37101;

b) naxonurcs B 1°,5 ot a Manoit Menpenuiisr;

B) HaxonuTcs 0k0JI0 caMo# sIpKO#i 3Be3/bI Bcero HebocBoa - Cupuyca;

I') naxoauTcst B coze3auu JIupel okoso 3Be31b1 Bera.

6. Co3Be3aue bonbiioit Measenuisl coBepiiaeT noiaHbli 000poT BOKkpyr [lossipHoit 3B€3/1b1 32 Bpemst

paBHOE

A) oHOM HOYH;

b) onnum cytkam;

B) onnomy mecsity;

I') onnomy ropy.

7. Ocb Mupa 3TO:

A) nuHUS, TPOXOAIIAs Yepe3 3eHUT Z U HaAup Z' M IPpOoXoasIas yepe3 Tiia3 Habmo1aTens;

b) nunus, coenunstomas ToUky ora S u cesepa N U Mpoxo/s1ias yepes ri1a3 HaboaTes;

B) nunus, coenunstomas Touku Boctoka E u 3anana W u mpoxoasiias uepes ria3 HaOmogaTens;

I') JIunus, coenunstomas nomoca mupa P u P' u npoxozsmas yepes ria3 HaOaroaaTeNs.

8. [Tomrocamu MHpa HA3bIBAKOTCA TOYKH:

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 F0KHBIN MoTIOCa 3eMIIH.

9. Toukol 3eHNTa HAa3bIBAETC:

A) Touka nepecedeHust HeOecHOMN cepbl C OTBECHOM JTMHHUEH, HaXOAIIascs HaJ TOPU30HTOM;

B) Touka nepeceuenuss HeOGeCHOM chepbl C OTBECHOM JTMHUEH, HAXOASIIASCS MOl TOPU3OHTOM;
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B) Touka nepeceuenust HeOecHOM chephl ¢ OChI0O MHPA, HAXOIAMIASACS B CEBEPHOM IOTYIIAPHH;
I') Touka nepeceuenus: HeOGeCHOM chepbl C OChIO MUPa, HAXOIAIAACS B F0KHOM IOJIyIIAPUH.
10. Touko¥ HaaMpa HA3bIBAETCS:
A) Touka nepeceueHust HeOECHOM cepbl ¢ OTBECHOH JIMHUEH, HaXOAAIasiCs HaJl TOPU30HTOM;
b) Touka nepeceyenust HeGecHOU cepbl C OTBECHOM TUHUEH, HAXOAIAsICS [0 TOPUZOHTOM;
B) Touka nepeceuenust HeGeCHOI chepbl C OChIO MUPA, HAXOIAIIAACSA B CEBEPHOM MOTYIIAPHH;
') Touka nepeceyeHust HeOGeCHOMU cepbl C OChI0 MUPA, HAXOIALIASCS B F0KHOM MOJTYILIAPHH.
11. HeGecHbIM MepHuiMaHOM Ha3bIBAETCA:
A) TIJIOCKOCTB, MMPOXOAIIAS Yepe3 MOy AeHHYIO TUHUI0 NS;
b) nnockocTs, nepnenaukyssipas ocu mupa P u P';
B) miockocTh, meprieHIuKyIsipHast OTBECHOM JIMHUM, TTPOXO/ISIICH yepe3 3eHUT Z U Haaup Z';
I') mnockocTe, npoxoasiias yepe3 Touky cesepa N, nmontocsl Mupa P u P', 3enut Z, Touky tora S.
12. [TonyaeHHOM TMHUEH HA3bIBAIOT:
A) JIMHUI0, COEIMHSAIONTYIO0 TOUKU BocToKa E 1 3amana W;
b) nuHuto, coeqMHSIONTYIO TOUKH tora S u ceBepa N;
B) nunuto, coenuHsOMy0 TOUKU nojroca mupa P u nomroca mupa P';
') nuHMIO, COENMHAIONIYIO TOYKHY 3eHUTa Z 1 Haaupa Z'.
13. Buaumble myTH 3B€3/1, IpU JBUKEHUU 110 HEOY MapalieIbHbI
A) HEOecHOMY PKBATOPY;
b) neGecnomy mepuanany;
B) sxiuntukwy;
I') ropuzonTy.
14. BepxHsisi KyJIbMUHALIUS — 3TO:
A) NoJI0XKEeHUE CBETUJIA, B KOTOPOM BBICOTA HaJl TOPU30HTOM MUHHMMAJIbHA;
b) npoxoxaenue cBeTuia yepes TOUKY 3eHUTA Z;
B) npoxosxaeHue cBeTnia yepe3 HeOSCHBII MEepUIUaH U JOCTHKEHHE HAanOOJIbIIIEH BBICOTHI HAJT
TOPU30HTOM;
I') mpoxoskaeHue cBeTuIa Ha BBICOTE, paBHOM reorpaduueckoi mupoTe MecTa HabJIloIeHUS.
15. B skBaTOpHanbHOM CUCTEME KOOPJAMHAT OCHOBHOM IJIOCKOCTHIO U OCHOBHOM TOYKOH SIBJISIIOTCSI:
A) MII0CKOCTh HEOECHOT'0 HKBATOPA U TOUKA BECEHHETO PaBHOACHCTBHUS g;
B) niockocTh ropu30HTa M TOUKA I0ra S;
B) miiockocTh Mepuanana v Touka tora S;
') N10CKOCTh SKIMNTUKY M TOUKA NIEpeceueHus SKIUNTUKA U HEOECHOTO 9KBATOpA.
16. DxBaTopUaIbHBIMU KOOPAMHATAMH SIBIISIOTCS:
A) CKIIOHEHHUE U IPSIMOE BOCXOXKICHUE;
b) 3eHnTHOE paccTosiHUE U a3UMYT;
B) BbICOTa M a3UMYT;
I') 3enuTHOE paccTosiHKE U MPSIMOE BOCXOXKICHHE.
17. Yron Mexy OChI0O MUpPa U 3eMHOH ocklo paBeH: A) 66°,5; B) 0%, B) 90°; T') 23°,5.
18. YToa Mexay TIOCKOCThIO HEOECHOTO KBATOPa U OChI0 MHpa paBeH: A) 66°,5; b) 0°;, B) 90°;
I') 23°,5.
19. Yron HakI0HA 36MHOM OCH K IUNIOCKOCTH 36MHOM OpOUTHI paBeH: A) 66°,5; b) 0°; B) 90°; I')
23°5.
20. B kakom mMecTe 3emite CyTOYHOE IBUKECHUE 3BE3]] IIPOUCXOANT MapaIIebHO TUIOCKOCTH
ropu3oHTa?
A) Ha dKBaTOpE;
b) Ha cpeqHMX MMPOTaxX CEBEPHOTO MONTyIIApUs 3eMIIH;
B) Ha monrocax;
I') Ha cpegHUX MMPOTAX KOXKHOIO MOJIYIIAPHST 3EMIIH.
21. I'ne Ob1 BbI uckanu [lomnsipHyto 3Be311y, eciu Obl Bbl HAXOIWINCH Ha 3KBaTOpE?
A) B TOUKE 3€HUTA;
b) Ha BbicoTe 45° HaJl TOPU3OHTOM;
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B) Ha ropuzonre;
I') Ha BbICOTE, paBHOI reorpaduueckoil MMpPoTe MecTa HAOIIOICHHSL.
22. I'me 6w1 BBI nickaym [lomsipHyIO 3Be31y, €Ciii Obl BbI HAXOIWIMCH HA CEBEPHOM IOJTFOCE?
A) B TOUKE 3€HUTA;
b) na BeIcOTE 45° HaJ TOPU3OHTOM;
B) na ropusonre;
') Ha BBICOTE, paBHOU reorpaduyeckoil MUpoTe MecTa HabII0ICHUS.
23. Co3Be3/1MeM Ha3bIBAETCS:
A) omnpeneneHHas purypa u3 3Be3], B KOTOPYIO 3B€3/1bl 00bEIMHEHBI YCIOBHO;
b) yuactok Heba ¢ yCTaHOBIEHHBIMH I'PAHUIIAMU;
B) 06bem koHyca (CO CIT0KHOM MOBEPXHOCTHIO), YXOIAIIETO B 0ECKOHEYHOCTh, BEPIIMHA KOTOPOTO
COBIIAJAET C IJ1a30M HaOJI0aTes;
') nuHMM, COeUHSIONINE 3BE3/IbI.
24. Ecnu 3Be311bI B HaIleH [amakTHKe ABMKYTCS B PA3HBIX HANIPABIICHUSX, TPHYEM OTHOCUTEIbHAS
CKOPOCTbH JIBH)KEHUS 3BE3/1 JOCTUTAET COTHU KHJIOMETPOB B CEKYHJTY, TO CIEIYET 0KHUJIaTh, UTO
OUYepTaHMSI CO3BE3/IMI 3aMETHO U3MEHSFOTCS:
A) B TeueHUE OJJHOTO ro/a;
b) 3a Bpemsi, paBHOE cpeHElN TPOOIKUTEILHOCTH YEJIOBEYECKOM KU3HU;
B) 3a Beka,;
I') 3a TeICAUETCTHS.
25. Beero Ha HeOe HacuuThIBaeTcs co3pe3auii: A)150; b)88; B)380; I')118.

KommiekT ouenounsix 3amanuii Nel2. mo Pasmeny 7. Conneunas cuctema Tema 7.2. HebGecnas
MexaHuka Teq CoslHeuHOM cucTeMbl (AyIUTOpHAs caMOCTOsITeNIbHAsA paboTa 00yJarommxcs).

1. Cuctema orcuerta, cBa3anHas ¢ ConHueM, npeioxenHas Hukonaem KonepHukoM, Ha3bIBaeTcs:

A) reonentpuueckasi; B) rennonentpuyeckas; C) nenrpudeckas; J|) konepHudeckasl.

2. Ky0 Gosb11oi#i moyocu opOUTHI Tena, JeNEHHbIN Ha KBaapaT eproia ero oopalieHuii 1 Ha CyMMy

Macc Tel, ecTh BelnunHa noctossHHas. Kakoii oo 3akon Kerutepa?

A) nepsbiii 3akoH Kerutepa; B) Bropoit 3akon Kemuepa;

C) tperuii 3akon Kenuepa; /1) uerBepTsiit 3akon Kemepa.

3. Kaxpaas ninaHera JBUXKETCS TaK, 4YTO PaJuyCc — BEKTOP ILNIAHETHI 32 PABHBIE IPOMEKYTKH BPEMEHU

onuchIBaeT paBHble momaau. Kakoii 3akon Kennepa?

A) nepsbiii 3akoH Kerutepa; B) Bropoit 3akon Kemuepa;

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

4. Bce yTBEpKIEHMS, 3a UCKIIFOUEHUEM OJJHOTO, XapaKTEPU3YIOT I€OLIEHTPUUECKYIO CUCTEMY MUDA.

VYKaXUTe UCKIIOUEHUE:

A) 3emis HAXOUTCS B IEHTPE ITON CUCTEMBI MIIM BOJIM3U HETO;

B) [1nanets! 1BUXKYTCS BOKPYT 3€MJIH;

C) Cyrounoe auxkenune CoylHIIa TPOUCXOAUT BOKPYT 3eMIIH;

M) Jlyna nmxercs Bokpyr ConHIa;

E) CyrouHoe nBm>xeHue 3BE31] IPOUCXOAUT BOKPYT 3EMIIH.

5. Maccy mianeT MOXKHO OIPENEIINTS :

A) no nepBoMy 3akoHy Kemnnepa;

B) o Bropomy 3akony Kemnnepa;

C) no tperbemy 3akony Kermepa;

J1) mo BTOpOMy U TpeTheMy 3akoHaM Keriepa;

E) no o6o0mennomy 3akony Kemnnepa;

6. Uto onpenenser BTopoit 3akoH Kermiepa?

A) paguyc-BEKTOp IJIAHETHI 32 PABHBIE IPOMEKYTKHA BPEMEHH OITUCBIBAET PABHBIE TUIOIIATN

B) HepaBHOMEpHOCTH ABM>KEHUS TUIAHETHI 110 opoute Bokpyr ConHia

C) paBHOMEPHOCTD JBMKEHUS IJIAHETHI 110 opouTe Bokpyr CosHIa

J1) ouepesHOCTH IBUKEHUS TUTaHeT o opouTe Bokpyr CoiHia

E) pannyc-BeKTOp IUIaHETHI 3a paBHbIE IPOMEXYTKH BPEMEHHU OMUCHIBAET OAUH U TOT KE Yol



70
7. Kakoit ¢hopmyroii BeIpakaeTcst TpeTuii 3akoH Kerepa?

Ty 0 Ti

s::.ls::.
Fd L == G

ATz = G g Tia=Ta, o) Ty &=Tya, g T1Ta=a1 a3, gy T2 =

8. be3 kakoro U3 cleayomux yTBEpKIACHUH HEMbICIUMA TeIHOLEHTPUYECKas TEOPUs:
A)CounHile umeeT mapoodpasHyio Gpopmy;

B) 3emins umeet mapooOpasnyro Gopmy;

C) mnanets! obpamatorcst BOKpyr ConHIa;

J1) miiaHeTh! 0OpamarTcs BOKPYT 3eMIIH;

E) 3emus Bpaaercs BOKpyTr CBOEH OCH.

9. Kakas cxema nzo0pakaer cucremy mupa no Konepauxy?

Cdpepa . : Cpepa 3 /
HEMOABMIKHE i Catyphy,_ _J/— Hancnmmnwn [~ -
A. 3mean e —_

D000 SMIMKOH, 2000 3BE3[ 0000 SHIMKOH, 2000
10. ITepssrii 3akon Kenuepa:
A) KBanpatsl cuiepuyeckux nepruoioB oOpaleHus AByX miaaHeT BOKpyr ColHIIa OTHOCSATCS KaK
KyOBbI OOJIBIINX MOJTyOCEH UX OpOMUT.
B) Op6uTa xa)x10ii miiaHeThl €CTh JITUIIC, B 0OJTHOM U3 (PoKycoB KoToporo HaxomauTcs: ComHIle.
C) Panmyc — BeKTOp MJIaHETHI 32 paBHbIE IPOMEXKYTKH BPEMEHH ONUCHIBAET PaBHBIE TUIOMIA/IH.

KommiexT onenounsix 3amanuii Nel3. mo Pazneny 7. Conneunas cucrema Tema 7.3. CtpoeHue
CounHeuHoi cucteMsl (AyAuTOpHAs caMOCTOsITeIbHAst paboTa 00yJaromuxcs).

1. Vkaxute BepHOE onpeenenre NoHsITus «CoHeuHast CUCTEMA.»

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

-b) 3Bé31Has cucrema, koTopas cocTout n3 Mineunoro nmytu u CoiHIla, a TAKXKe ITIAHETHON
CUCTEMBI.

+B) 3Bé3nHas cucrema, KoTopas cocTouT u3 CoHIIA U MIIAHETHOW CUCTEMBI, BKIIFOUAIOLIel B ceOs
BCE €CTECTBEHHbIE KOCMUYECKUE O0BEKTHI, Bpalatoniuecs: BOKpyr CoJHIla: MIaHeThl U UX CITYTHUKH,
a TaKKe MaJjble Tella — aCTEPOUbI, KOMETHI, METEOPUTHI, KOCMUYECKas! MbLIb.

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

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

-A) B MaJbIX Tenax.

+b) B ConHie.

-B) B kocMuyeckoii mbuIn.

-I') B rutaneTax 3eMHOM rpymnmbl.

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

+A) 00bI4Has 3Be3/1a, KOTOpasi CBETUTCSA CaMOCTOSATENBHO 3a CYET TEMIIEPATyphl HOBEPXHOCTH.

-b) 3Be31a, KOTOpas UMeeT caMyro OOJIBIITYI0 CBETUMOCTD B TATAKTUKE MIICUHBIN ITYTh.
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-B) oObrunast 38312, KOTOpas ABISETCS CaMOM OOJBIITON B TaJlaKTHKE MIICUHBIN TTyTh.
-T') 3Be3na, koTopas 061amaeT caMoil BEICOKOW TEMIIEPATypOil TOBEPXHOCTH.
4. Camas Oonpiias miianeta B CoOTHEUHOM crcTEME — 3TO. ..
-A) 3emis.
+b) IOnurep.
-B) Mepkypuii.
-I') Benepa.
5. Ykaxure Bo3pact COJIHEYHON CUCTEMBI.
+A) moutu 5 Mapa. aeT
-b) 1 mapn. ner
-B) 7 mapa. et
-I) 3 mapa. ner
6. CoTHEYHBII BETEp MPEACTABISET COOOIA. ..
-A) IOTOK MarHUTHBIX Oypb
-b) norok GoToHOB, MEpeMemarOImUAcs B CTOPOHY 3eMiIH, oTaaissack oT CoyHIa
-B) noTok mna3Mel BoJopo/ia B KOCMOCe
+I") MOTOK rereBo-BOAOPOIHON TIIa3Mbl, HCTEKAIOIINI B KOCMOC M3 COJTHEYHOW KOPOHBI
7. YKaxXuTe BEpHBIC XapaKTEPUCTUKH T1aHeT CONIHEUHON CUCTEMBI.
-A) FOnurep — 5 manera ot Connia, a CatypH — 7 mnaneta ot ConHia
+b) [liiuna cyrok Ha Mapce paBHa 24, 6 yaca, a Ha Benepe 243 3eMHBIX CyTOK
-B) Benepa umeer nmoutu kpyroByro opouty, a Ha Mepkypuu CounHiie rpeeT B 7 pa3 ciadee, 4eMm Ha
3emie
-I') Ypan ne umeet cnyTHUKOB, a CaTypH umeeT 15 cmyTHHUKOB
8. K Kap/IMKOBBIM IJIaHETaM OTHOCHUTCH. . .
-A) Benepa
+b) [1nyron
-B) Mepkypuit
-I') Mapc
9. ITnyToH oduIManbHO HE SBISIETCS TUIAHETOH C. ..
-A) 2004 rona
-b) 2010 rona
-B) 2009 rona
+1) 2007 rona
tecT 10. YKaxxute BUIBI METEOPUTOB.
-A) HUKeJEeBbIE, )KeTIE3HbIE, MIACTUTHBIE
+b) xene3Hble, HUKENEBbIE, KAMEHHBIE, J)KEIE30 - KAMEHHbIE
-B) »xene30 — HUKeJeBbIE U ra30BbIe
-I') kanpIUTHEIE, Ta30BHIE, ATFOMUTHBIE
11. Uto BktouaeT B ce0st BHEMIHsIS 001acTh CONHEYHON CUCTEMBI?
-A) ra3 u npuIb
+b) I'a30BbIe TUTaHTHI, aCTEPOUIHO-KOMETHO-Ta30BbIe nosica Koiinepa, TpaHCHENTYHOBbIE O0BEKTHI,
obmaka Oopta u PaccessHHOTO MHCKa
-B) nmnanernsie rpymnmel u ComHIle
-I") razonbineBbie 001aKka 1 KOCMUYECKas MbLIb, B KOTOPOH HAXOASTCS PacCEesIHHbIE TUCKH
12. Kak 4acTo Ha3bIBAIOT METEOPHI?
-A) «TIOJIYHOUYHBIH CBET»
-b) «aBuxKymasics spkas 3Be31a»
-B) «ipkwuii myu cBetay
+I") «magaroniue 3BE3Ab»
13. Uto mpoucxoaut B atMmocdepe 3eMiIu Npu ABHKEHUN MeTeopuTa?
+A) MolHas yaapHas BOJHA, B KOTOPOMl TeMiieparypa cxatust Bo3ayxa gocruraer 10 u 100 Teic.
KensBrHOB
-b) marnuTHBIE OypH
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-B) ucnapenne atomoB Bogopoa
-I") nonmzanus MoeKys BO3yXa, 4TO OCTABIISIET 32 COOOW CBETSIIUICS Cie/
14. Kakoe KOCMHUYECKOEe TeJI0 M300paKeHO Ha CHUMKE?

-A) Hentyn

-b) Meteopur

+B) ®oboc

-I") O6epon

15. Yo Takoe llIBenckas Conneunas cucrema?

-A) Camas nonynsipHas Mozesib COJTHEUHOH CHCTEMBI.

+b) Camas kpynHas mojenb COJTHEUHON CUCTEMBI.

-B) Camas manenbkast Mosienb COHEYHON CUCTEMBI.

-I") Camas neranusupoBanHas Mojenb COTHEUHOM CHCTEMBI.
16. OTKpbITHE 3aKOHOB JBMKEHUS M1aHeT COTHEUHOW CUCTEMbI COBEPILUIL. . .
+A) Horann Kemiep

-b) HUcaax HproToH

-B) Tuxo bpare

-I') OnBuH Xao6m

17. Dmnupuyeckas popmyia, KOTopas NPUOIUZUTENBHO ONKCHIBAET PACCTOSHUSA MEXY IJIaHETaMU
Conneunoii cucremsl 1 COJIHLIEM HOCHUT Ha3BaHUE. ..

-A) cucremoit I1Tonemest

+b) npaBunom Tunmyca-bone

-B) cucrema BUCOKOCOB — FOJIMAHCKUIN KaJ€HAAPh

-I') cucrema Konepuuka

18. Ykaxure, Ha KaKOM CHUMKe M300pakeH cinyTHUK EBpora.

+A)

19. Kakoe kocMuueckoe Teno He BXOJUT B cocTaB COTHEYHON CHCTEMBI?
- A) actepoun

-b) cniytHHK

+B) mereop

-I') komera

20. Mne4uHbIi IyTh IPUMEPHO COCTOUT U3...

+A) 200 MuuIMapaoB 3BE3]

-b) 400 munmuapaoB 3BE31

-B) 200 muinmoHoB 3BE31

-I') 500 MmmTHOHOB 3BE3]T
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21. Actepoubl — 3TO...
-A) cpeanue Tena CoHEYHOM CUCTEMBbI
+b) masnbie Tena COTHEUHON CUCTEMBI
-B) kpynssle Tena ConHeuyHON CUCTEMBI
-I") He sBnst0TCs TennamMu CONHEYHOM CUCTEMBI
22. EBpona — 3TO CIIyTHHK. ..
-A) Ypana
-b) Carypna
-B) Benepnr
+I") FOnurepa

Kowmrnekt onenounsix 3aganuii Nel4. mo Pasneny 7. ConHeunas cucrema (urorosas paboTa 1o
pasneny) (AynutopHasi cCaMOCTOATENIbHAS padoTa 00y4YarOIIUXCs).

1. ActpoHOMMS — HayKa, U3y4arolas ...

A) IBUXXEHUE U POUCXOXKICHHE HEOECHBIX TE U UX CHCTEM.

b) pazBuTue HEOECHBIX TEINl U UX MPUPOY.

B) aBmxenue, mpupoy, MPOUCXOKACHHUE U Pa3BUTHE HEOSCHBIX TEJ U UX CUCTEM.

2. Temeckom HEOOXOAUM IJI TOTO, YTOOEI ...

A) coOpaTh CBET U CO3/1aTh U300paKEHHE HCTOYHHUKA.

B) cobpatpb cBeT OT HEOECHOTO 0OBEKTA M YBEITUYUTH YTOJI 3pEHHSI, TI0J] KOTOPBIM BUACH OOBEKT.
B) nonyuuts yBenuueHHoe n3o0paxkeHne HeOeCHOTo Tena.

3. Camas BbICOKasi Touka HeOECHOM cpepbl HA3bIBACTCA ...

A) Touka ceBepa.

b) 3enur.

B) namup.

I') Touka BocTOKA.

4. JIunus nepecedeHus MIOCKOCTH HEOECHOTO0 TOPU30HTA U MEpUIMaHa Ha3bIBACTCA ...

A) nonyneHHast TMHUS.

B) ucTuHHBIN TOPU30HT.

B) npsimoe BocxoxieHue.

5. Yroa Mexay MiIOCKOCTSIMU OONBIINX KPYTOB, OAMH U3 KOTOPBIX MPOXOIUT Yepe3 MOIIOCH MUpa U
JTAHHOE CBETHIIO, & IPYTOH — Yepes3 MOJII0CH MUPa ¥ TOUYKY BECEHHETO PaBHOJICHCTBUS, HA3bIBACTCS

A) IpSMBIM BOCXOKICHUEM.

b) 3Be31HOM BETUYMHOM.

B) cknonenuem.

6. KakoBo cknonenune ConHila B JTHU paBHOJAEHCTBUN?
A)23°27°.

B) 0°.

B) 46° 54’

7. Tperps mnanera ot ConHua — 3710 ...

A) CatypH.

b) Benepa.

B) 3emus.

8. Ilo xakum opOutam obOpamiaroTcs rianeTs! Bokpyr ConHia?
A) MO OKPYKHOCTSIM.

B) no snnumncam, 6IM3KUM K OKPY>KHOCTSIM.

B) no BeTBsim mapabout.

9. brmxkaitmas k CoHILy TOUuKa OpOMTHI IJIAHETh HAa3bIBACTCH ...
A) nepurenuem.

b) apenuem.

B) skcuenTpucureroMm.

10. IIpu ynanenun HabmogaTess OT UCTOYHHUKA CBETa JIMHUU CIIEKTpa ...
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A) cMemaroTes K ero GHuoJIeTOBOMY KOHITY.
b) cMemiatoTcs K €ro KpaCHOMY KOHITY.
B) He uzmenstorcs.
11. Bce muaHeThI-TUTaHThI XapaKTEPU3YIOTCA ...
A) OBICTPBIM BpAILICHUEM.
b) MenieHHBIM BpallieHUEM.
12. AcTepouibl BpammarTCcs MEXKIY OpOUTAMH ...
A) Beneps! u 3emnu.
b) Mapca u IOnurepa.
B) Henryna u [1nyrona.
13. Kakue BemiecTBa mpeo0aaaaroT B atMmocdepax 38e31?
A) renuii ¥ KUCIOPO/I.
b) azot u renmid.
B) Bomopon u renuii.
14. K xakomy kjaccy 3Be31 oTHocuTcst CotHiie?
A) CBEpXIUraHT.
b) xenTriii Kapuk.
B) Genblii kapiuk.
') xpacHbIi TUTaHT.
15. Ha ckomibpKo co3Be3auii pa3aesieHo He0o?
A) 108.
b) 68.
B) 88.
16. KTo OTKpBLI 3aKOHBI ABUKEHUS T1aHET BOKpYT ConHia?
A) IlTonemeid.
b) Konepnuk.
B) Kenuep.
I') Bpyno.
17. Kaxkoii cnoit ConHia sIBJIeTCsSs OCHOBHBIM HCTOYHUKOM BUJUMOTO U3ITy4eHUs1?
A) Xpomocdepa.
B) ®otocdepa.

KommiekT oneHounsix 3aganui Nel5. no Pazneny 8. Ctpoenue u sBomonust Beenennoit Tema 8.1.
ConHiie, 3Be3/bl M 3B€3/IHbIE CKOIUIEHUSI (AyIUTOpHAs CaMOCTOSITENIbHAs paboTa 00y4aroIuXCs).

1 BapuaHnr.

1. l'ouuHBIN MapauIake CIYKUT JJIS:

a) ONpeIeIeHUs] PACCTOSHUS 10 OJIMKaWIINX 3BE3N;

0) ompesiesieHne PacCTOSIHUS JI0 TIJIAHET;

B) pacCTOSIHMSL, IPOXOAUMOro 3eMiiel 3a ToJ;

I') 10Ka3aTeIbCTBO KOHEUHOCTH CKOPOCTH CBETA.

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

a) Bo3pacToM; 0) TeMIiepaTrypoi;

B) CBETUMOCTBIO; T) pa3MEPOM.

3.Macca Comnaiia ot Bceit Macchl COITHEUHOM CHCTEMBI COCTABIISIET. ..

a) 99,866%; 6) 31, 31%; B) 1, 9891 %; 1) 27,4 %.

4. ConHIile COCTOUT U3 BOJOPO/IA HA ...

a) 71%; 6) 27%; B) 2%; 1) 85%.

5. 3akoH BuHa — ...

pogMM. 00028999 ﬂ:t”_z

a) e T . B) E=cT* r) Iz @,

6. B uenrpe ConHiia HaXOUTCH. . .

a) 30Ha TEPMOSAEPHBIX PeakIHH (Spo);

0) 30Ha MepeHoca JIyYuCTON SHEPTHUH;




75

B) KOHBEKTHBHAs 30Ha;
r) aTMocdepa.
7. Ilepron aktuBHOCTH COJHIIA COCTABIISIET. ..
a) 12 ner; 6) 36 net; B) 11 ner; r) 100 ner.
8. CBETUMOCTBIO 3B€3/Ibl HA3BIBAETCHL. . .
a) MOJIHAs SHEPTUs, U3JlydaeMas 3B€3/J01 B €JUHUIY BPEMEHH;
0) BuguMasi 3BE3/1Has BEIMYMHA, KOTOPYIO MMea Obl 3B€3/1a, eciii Obl HaXoIuIach OT HAaC Ha
paccrosinuu 10 mk;
B) MOJIHAs SHEPTUA U3TyuEHHAs 3BE3/10H 3a BpeMsl CYILIeCTBOBAHUS;
T') BUANMAsi 3BE3/1HAS BETMYMHA.
9. Ecnu mockocTh oOpatieHus 3BE3/1 BOKPYT UX OOLIEro LIEHTPa MacC MPOXOIUT uepes ria3
HaOJIr01aTelIsA, TO TAKUE 3BE3/IBI SBISIFOTCA. . .
a) BU3YyaJIbHO-JIBOWHBIMU; 0) 3aTMEHHO-IBOMHBIMH,
B) aCTPOMETPUYECKH TBOMHBIMU; T') CHEKTPATILHO-IBONHBIMHU.
10. B cTanimoHapHOM COCTOSIHMU 3Be€3/1a Ha auarpamme I epummpynra-Paccena naxoaurcs Ha. ..
a) TJIABHOW TIOCJIEIOBATEIBHOCTH; 0) B TIOCJIEOBATEIIEHOCTh CBEPXTUTaHTOB;
B) B MOCJIEI0OBATEIIbHOCTh CYOKapIUKOB;
T') B [IOCJIEZIOBATEIBHOCTD OEJIbIX KAPJIUKOB.
2 BapuaHT.
1. B kakyro rpynnupoBky 3B€31 Ha auarpamme ['epummnpynra-Paccena Bxoaut Connue?
a) B MOCJIEIOBATENILHOCTh CBEPXTUTAHTOB;
0) B IIOCJIEI0BATENBHOCTh CYOKapIJINKOB;
B) B IJIaBHYIO MOCJIEI0BATEILHOCTD;
T') B [1OCJIEZIOBATEIBHOCTh OEJIbIX KAPJIUKOB.
2. Kakoii et y 3B€3/1bl CIIEKTpajIbHOTO Kiacca K?
a) OenpIii; 0) OpaHKEeBBIN; B) KENTHIN; T) TOTyOOH.
3. ComnHiie BbIpabaThIBaET YIHEPTHUIO MYTEM. ..
a) SJIEpHBIX peakluii; 0) TEpMOSAEPHBIX PEAKIIHIA;
T') CKOPOCTH JIBHKEHHUS aTOMHBIX SIJIEP; T') U3Ty4eHUSI.
4. ConHIIE COCTOUT U3 TeIHs Ha ...
a) 71%; 6) 27%; B) 2%:; 1) 85%.
5. 3akon Credana-bonpimana — ...

pogMM.  , _0,0028999 + ﬂ:t”_z
a) A M T .p) E=c¢T" ) T2 @

6. [1stHa u daxensr Ha ConHIle 00pa3yroTCs B...

a) 30HE TEPMOSAECPHBIX peaklMHu (Spo);

0) 30HE NepeHoca JIyYuCTON HEPTuH;

B) KOHBEKTUBHOMI 30HE;

r) hoTtochepe.

7. MarautHoe niosie ColHIIa MEHSIET CBOE HAMPABJIEHUE, KaXKIbIE. . .

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

8. CoJIHIIE TPUHAJIEKUT K CIEKTPAIBHOMY KJaccy...

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

9. 3BE3/1bI, IBOWCTBEHHOCTHh KOTOPBIX OOHAPYKUBAETCS 110 OTKJIIOHCHHSM B JIBHDKEHUH SIPKOW 3BE3IbI
MoJ1 ACCTBHEM HEBUUMOTO CITyTHHKA, Ha3bIBAIOTCA. . .

a) BU3YaJIbHO-/IBOWHBIMU; 0) 3aTMEHHO-IBOMHBIMH,

B) aCTPOMETPUYECKH IBOMHBIMU; T') CIIEKTPAIbHO-IBOMHBIMHU.

10. Kora Bc€ simepHOE TOIIMBO BHYTPH 3BE3/bl BHITOPAET, HAYMHAETCS MPOILIECC. . .
a) TIOCTETIEHHOT'O PaCHIUPEHMS; 0) TPAaBUTAIIMOHHOTO CIKATHSI;

B)0Opa30BaHMs MPOTO3BE3bI; T) MyIbCAI[UHU 3BE3/IbI.

KommnexT onenounsix 3aganuit Nel6. mo Pazneny 8. Crpoenue u 3Bomouus Beenennoii Tema 8.1.
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ComHite, 3Be3/1bI U 3BE3/THBIC CKOTUICHHS (AYIUTOPHAS CaMOCTOSTENbHAs paboTa 00yJIaronuxcs).
1. I'pymnma 3B€31, KOTOPBIE PACIOIOKEHBI OJIU3KO IPYT K IPYTY U CBSA3aHBI B3AUMHBIM TATOTCHUEM —
370 ...
A) 3BE3/THOE CKOIUICHUE
b) TymanHOCTH
B) co3Beznue
2. CKOJIBKO 3BE3]1 B PACCESTHHBIX CKOIICHUSIX ?
A) Ot MmunoHa
b) Ot coTeH ThICAY 10 MUJUTHOHOB
B) OT HECKOJIBKHUX IECATKOB /10 HECKOJIBKUX THICSY
3. YKaxxute caMmoe U3BECTHOE PACCEIHHOE CKOIJICHHUE?
A) Omera
b) LlenTaBpa
B) Ilnesasr
4. Kak mapoBble CKOIUICHUS pacrnonaratorcs B ["aiaktuke?
A) OTHOCUTENBHO PABHOMEPHO
b) bonbias yacte pacnonoxeHa BOJIU3U IIEHTpa
B) 1o Mepe ynaneHust ot eHTpa UX KOHIICHTPALIMS YBEIUYUBACTCA
5. Kakoe mapoBoe 3BE31HOE CKOTIIIEHHUE HAXOAUTCS B co3Be31uu | epkymneca?
A) Scnu
b) M13
B) M68
6. UTo mpeacTaBisieT rIaBHYIO MOCIE0BATEILHOCTD B IIAPOBBIX CKOIUICHUSAX ?
A) KpacHble kapauku
b) Cybrurantst
B) KpacHsle ruranTsl
7. UeM OOBSACHSIIOTCS PA3IMYUS CKOTUICHUH IBYX THUIIOB?
A) PaznnureM XMMHUYECKOTO COCTaBa 3BE3]1
b) Heonnopoanocteio ["anaktuku
B) Paznuunem Bo3pacTa 3BE3 1T
8. Kak Ha3bIBalOTCS TPYNIUPOBKU MOJIOBIX 3BE3/], KOTOPBI HE CBA3AHHBIX T'PAaBUTALUOHHO?
A) 3BE3/IHBIE TUITHIUN
b) 3Bé31HBIC acconmanuu
B) 3Bé3aHBIC CyMMBI
9. Kakoii BO3pacT y MHOI'MX HIApPOBBIX CKOIUICHUI?
A) 1—2 mupa net
b) 5—8 mnpg net
B) 11—13 mapn ner
10. Kak 10ar0 cyiecTByrOT 3BE3JHbIE accouanun?
A) 25—30 muH ner
b) 10—20 mnH net
B) 1—7 mnn net

KommnexT onenounsix 3aganuii Nel7. mo Pazneny 8. Ctpoenue u sBomronus Beenennoit Tema 8.2.
Nzyuenune Beenennoit (AyauTopHasi caMoCTOsTeIbHAs padoTa 00yJaronuxcs).
1. Yro TsHeTcs cepeOpucToil mOJI0CON O 00EUM MOTYIIApUSIM 3BE3HOT0 HeOa, 3aMbIKasICh B
3BE3HOE KOJIBLIO?
a) MJIaHEeTHI;
0) ['anakTuka;
0) MIICUHBIH MyTh;
I') COJIHEYHAsI CUCTEMA.
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2. B xakom roay u Kkem ObLIO YCTaHOBJICHO, YTO MUJIEUHBIN TyTh COCTOMUT U3 KOJIOCCATBLHOTO
MHOY€ECTBa OYECHb CIa0BIX 3BE3?

a) 1512 rony Hukomaem Konepaukowm;

0) 1545 rony Huxonaem Konepuukom;

B) 1610 roxy I'anuneo Nanmieewm;

r) 1713 rony I'anuneo 'anuneem.

3. Ckonbko 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 JleOens;

B) HET MPaBUJILHOTO OTBETA;

') OTBETHI, a U O 00a MpaBUIbHBIL.

5. Cxonbko KIIK mexay Connuem u ['anaktukoit?

a) 8 KIIK; 6) 10 KIIK; B) 7 KIIK; r) 5 KIIK.

6. Kak Ha3pIBaeTCs TUIIBI TAIAKTUK, KOTOPHIE UMEIOT BUJ KPYTOB WUJIH JUIUIICOB?

a) CIIUpaJIbHBIE;

0) HeTIpaBUIIbHBIC;

B) SJUIMITHUYECKHUE;

T') pacceueHHbIE.

7. Y Kakux TaJIaKTHK PO MEPECEKACTCS M0 AUAMETPY MONEPEUHOMN M0JI0COM?

a) y mepeceuEHHBbIX;

0) y CIMpaJIbHBIX;

B) Yy HENIPABUIIbHBIX;

T) Y TYNBIX

8. K xakomy THIy raJJakTUK OTHOCHUTCS T€, Y KOTOPBIX OTCYTCBYET YE€TKOE BBIpAXKEHUE sI/Ipa U He
oOHapy)XeHa BpalaTeabHas CHMMETPHS:

a) CIMpAJIbHBIE;

0) HENPaBUJIbHBIE;

B) KBa3aphbl;

I') HET MPaBUIILHOTO OTBETA.

9. Kak Ha3bIBalOTCS JINHUM B CHIEKTPAX BCEX M3BECTHBIX IaJIAKTUK, CMEIIEHHBIX K KPACHOMY KOHILY
CHeKTpa:

a) 3eJICHbIM CMEIIIEHUEM;

0) paaroraJaKTUYECKUM CMEIICHUEM;

B) KPaCHBIM CMELICHUEM;

') MJIEUHBIM ITyTEM.

10. B xakom BapuaHTe yKa3aHbI IPaBUJIbHbIEC TPU TUIIA TATAKTUK?

a) AJUTMNITUYECKHE, TapaliesibHbIe, HEPABUIbHBIE,

0) >JUIMIITHYECKUE, CTUPAIbHbIE, HEPaBUIIbHBIE;

B) HEMpaBUJIbHBIE, IEPECEUCHHBIE, PAJIUOTATITAKTUYECKHE;

I') JUIMNTHYECKHUE, KpAaCHBIE, 3BE3/IHBIE.

11. Hayka, u3yuaromasi CTpoOeHHE U BOJIIOLNIO Beenennoil, Ha3bIBaeTcCs:

a) ¢puzuka;

0) KOCMOJIOTHEH;

B) 300JIOTHEH;

I') THIPOCTAaTUKOM.

12.  Paauyc BceeneHHOI J€TKo OLEHUTH C TOMOIIBIO 3aKOHA:

a) HeroToHa;

0) A.®puamana,
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B) [lymikuHa;
r) Xab0ma.
13. Hwmeercs nu npouHBIi 0TBET 0 OyaymeM BeenenHoii?
a) na
0) HeT
B) HE 3HAIO
14. Mopuenb pacmmpsronieiics BeeneHHoit Ha3bIBAIOT:
a) HaayToil BeenenHoi;
0) nytoii Becenennoii;
B) ropsiueii BeeneHHol;
') MOJIeIbHOM BceneHHOM.
15. B kakom roay 0bu10 0OHAPYKEHO TIEPBOE MUKPOBOJIHOBOE M3IYYCHHE, KOTOPOE HE CBSA3aHO
HU C OJHUM U3 U3BECTHBIX HCTOYHUKOB Pa3HOM3IyueHues?
a)B 1967 1;
0) B 1968 1;
B) B 1969 1;
r)B 1970 .

KommnekT ouenounbix 3amanuii Nel8. mo Pazgeny 9. Kocmuueckue TEXHONOTMM B AESTEIBHOCTU
yenoBeka Tema 9.1. OcBoeHue U UCIMONIB30BAHUE KOCMHMUYECKOro mpoctpaHcTBa U 9.2. Kocmuueckue
TEXHOJIOTHMH U HAyYHO-TEXHUUECKOE pa3BUTHE (AyIUTOpHAs CaMOCTOSITENbHAs paboTa 00ydarouxcs).

1. Kak Ha3piBaeTcs camasi 6mu3kas K 3emJie 3Be3jia:

a) Counnrre +

0) Anbda LlenraBpa

B) Cupuyc

2. Kak Ha3piBaetcs camasi 6osbinas rmianeta CoMHEeYHOU CUCTEMBI:

a) CarypH

6) FOnutep +

B) Mapc

3. BOnu3u Kakoif 3Be3/1bI MPOXOAUT OCh 36MHOT'O BPALICHHUS !

a) AnTapeca

6) Cupuycy

B) [lonspHoit +

4. Yto o3Hay4aeT CIOBO KOCMOC:

a) Bcenennas +

6) MneuHslii myTh

B) ['anakTuka

5. Kakas camas 6mmkaiimas Kk CoslHIy TUIaHeTa:

a) Benepa

6) FOnutep

B) Mepkypuii +

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

a)?2

0)1+

B) 3

7. Korna cocrosuicst nepBbIi MOJIET YEI0BEKA 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) «lToexammy +
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0) «Jlo cBumanms»
B) «Brniepen»
9. B kakoM HampaBJE€HUH BpaIlaeTCs Hallla 3eMJis:
a) 110 YaCOBOW CTPEJIKU
0) ¢ ceBepa Ha 10T
B) IPOTUB YaCOBOW CTPEIKU +
10. Umenno tam Haxoawics nepsbiii B CCCP LleHTp manbHel KOCMHYECKOM CBSI3H:
a) Kopones
6) Kpbim +
B) 3BE3/IHBII TOPOJIOK
11. Kakoii mo3siBHOM ObLT y TepenikoBoii:
a) Yaiika +
0) Anmaz
B) Ctpena
12. Bo Bpems iepBOro mojieTa MHOrOMECTHOTO KOpabJisi 3TOro THa, KOCMOHABTHI BIIEpBbIE ObUTH 0€3
ckadaHIpoB:
a) Camot
6) Bocxox +
B) Coro3
13. Kro siBisieTcst u300perareneM NepBhIX COBETCKMX KOCMUYECKHX KOpaoei:
a) Kopomnes +
0) XpyHuues
B) [{nonkoBckuit
14. imeHHO Takoe Ha3BaHME MOJIydnsia opOuTanbHas craHus «CamoT-8»:
a) bypan
0) 3Be3na
B) Mup +
15. Kakoii mo3siBHOM Obl1 y ["arapuna:
a) Kenp +
6) Open
B) Coxon
16. Ilepmckas yacts Kazanckoro tpakra B 1965 roay Oblia nepenmeHoBaHa B mocce KocMoHaBTOB B
YECTh NOJIETA:
a) I'. TutoBa
0) I1. bensieBa u A. Jleonosa +
B) 0. 'arapuna
17. YTo 03HaYaeT CIOBO «IIJIaHETa»:
a) BpaIlaroIIasicst
0) xoyoaHAas
B) Oy marorias +
18. Ha mecte mocaaku ['arapuny 3a ero moyieT B KOCMOC Oblla BpydeHa MeIalb:
a) «3oJ0Tas 3Be3/7a»
0) «3a 0CBOCHHE LIETUHHBIX 36MEJIbY +
B) «3a OCBOCHHE KOCMHUYECKOTO OKEaHa)
19. Kak Ha3bIBalOT CUCTEMY MHUpa, CO3aHHYI0 KonepHukoM:
a) ['eonenTpuueckas
6) [lnanerapnas
B) ['ennonenTpuyeckas +
20. HazoBuTe pyccKOro y4eHoro, OCHOBOIMOJIOKHUKA KOCMOHABTUKHU:
a) Kopones
0) [lnonkoBckuii +
B) TuxonpaBon
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21. B Kako# raJJakTUKE MBI )KHUBEM:
a) Mneunsrii [1yts +
6) TymanHOCTH AHIPOME B
B) ['anaktuka TpeyronbHuka
22. KTo nepBbIM BbIIIET B OTKPBITBIA KOCMOC:
a) 'epman TutoB
0) Anekceit JleoHoB +
B) ['eopruii beperosoit
23. Kak naspiBajicst kopaoisb ["arapuna:
a) Coros
0) Bocxon
B) Boctok +
24. Kakoe HeOeCcHOE TeJI0 UCKIIOYIIN U3 crucKa miaHeT COHEYHON CUCTEMBI:
a) Ypau
6) [LnyTon +
B) Mepkypuii
25. B xakoM rogy ObL1 MOCTpoeH kocMoapom baitkonyp:
a) 1960
6) 1965
B) 1957 +
26. Ckosibko ayuiics nosiet [arapuna:
a) 178 muH.
6) 108 MuH. +
B) 148 MuH.
27. Kak Ha3bIBajach reppasi J0JIrOBpeMEHHass OpOUTallbHAs CTAHIIHS:
a) Camor +
6) Coro3
B) Mup
28. Korna ObLT mpou3BeieH 3aMyCcK MePBOT0 UCKYCCTBEHHOTO 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 mojieresia B KOCMOC CaMOi TIepBOii:
a) llapuk
0) Jlaiika +
B) bap6oc

4.1.2. IPAKTUYECKAA PABOTA
Komnnexr onenounbix 3aganuid Nel. mo Pazgeny 1. Mexanuka Tema 1.1. OCHOBBI KHHEMaTHUKH
(AynuTopHas caMOCTOsATENbHas paboTa).
Bapuanr 1.
1.JIBr>KeHHE HEKOTOPBIX TPAHCIIOPTHBIX CPEJCTB 3a/aHbl rpadgukamu. Haiitu:

1) HauanpHble KOOpUHATHI CKOPOCTH JBMXKEHUS. 0) 3anucarhb

m ypaBHeHust qBMkeHui X=X(t).

2) Teno, nBUTasICh NPSIMOJIMHEWHO CO CKOPOCThIO 20 M/C, HAUMHAET
TOPMO3HTH C YCKOpeHHEM 4 M/c 2 Onpenenuts CKOPOCTH TeNa
yepes 4 CeKyHAbI?
3) CpenHsist cKOpocTh ABMXEeHUS MOoTolmkiucTa 20m/c. C kakoit
CKOPOCTBIO ABUTAJICS MOTOLIMKJIMCT NEPBBIE 5 C., €CIH 32
ocrasmuecs 10c. on npomén paccrosgaue 200m.?

600

300

300
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4) YpaBHEHHE ABMKCHUSI MATEPHATBHBIX TOUYCK UMEIOT BUI:
X1=8t-t°  Xp=1,2t%
a) Onucatp ABMKEHUS.
0) Hanucatp popmysbl 3aBucumoctu V=V (t).
B) [TocTpouTs rpadmky STUX 3aBUCHMOCTEHA.
Kurou k orBeTam:

Bormpoc 1 2 3 4
1 BapuaHT X,=150t V=4wm/c V1=20m/c PaBHOYCKOpEHHOE
X,=300+75t V1=8-2t
\/,=0,6t

Kommiektr omneHounbix 3amanuid No2. mo Pasmeny 1. Mexanuka Tema 1.2. OCHOBBI JHHAMUKH
(AyautopHas caMoCTOsITENbHAs paboTa).

Bapuant Nel

1.JIBmKeHHE JIETKOBOTO aBTOMOOWIIS 33JJaHO YpaBHEHHUEM X=2+4t+2t2.quy PaBHO 3HAYECHUE
PaBHOJICHCTBYIOIIEH CHIIBI PUIIOKEHHON K aBTOMOOMITIO Maccoil 21?7 OnpenenuTs KOOpAUHATY U
3HaUEHUE CKOPOCTH aBTOMOOWIIS yepe3 10c¢ mociie Havasna JBYKEHUs?

2.Kinets maccoit 31 qBukeTcs BepTHKaibHO. OnpenenuTh HaTsSHKeHUEe KaHaTa: a) MpH MoAbeMe KIETH
¢ yekopenueM 0,5 M/c?; 6) TIpH CITyCKe KIIETH C TEM K€ YCKOPEHHEM; B) [P PABHOMEPHOM
IBIDKEHUN?

3.ABTOMOOMIBE Maccoii 10 T, Tporascek ¢ Mecta, mpoxoauT nepsbie 60 M 3a 10 cexyna. Haiitu cury
TATH, eciii K03 dunment conpotusienus 0,057

4.Kakyro cuily HaJl0 IPHWIOKUTD JUIsl pPABHOMEPHOTO MOAbeMa BaroHeTKH Maccoi 600Kr Ha scTakaze
C YIJIOM HaKJIOHA 20°, ecin kod(urmeHT conpoTuniacHus ABmxkeHuto 0,057

5.Macca nepBoro tena 5 Kr, Mmacca BToporo — 7 Kr. TpeHue oTcyTcTByeT B OJI0KE M MEXAY OpyCcKOM
U TIOBEPXHOCTHIO cToja. Maccoii 6110ka nmpenedpeus. KakoBa cuiia HaTsSHKEHUSI HUTH ?

m1l

m2
Kirou x orBeTam:
3agauda No. 1 2 3 4 5
Poymna Nl gept, 24w, 4au, | 210 28K 17y 2,3xH 33xH

Kommnexkt onenounsix 3aganuii Ne3d. mo Pasznmenmy 1. Mexannka Tema 1.3. 3akoHBI COXpaHEHUS B
MexaHuKe (AyIuTOpHas caMOCTOsITeNbHAast paboTa).

Bapuanr 1.

1. Pakera, maccoii 2T, 1eTut co ckopoctbio 240mc. Ot Hee oTaensercs yactbl maccoit S00kr u npu
3TOM CKOPOCTh OTIIENUBIIECA yacTh Bo3pacTaet 10 300Mc. Onpenenure CKOPOCTh OTAECTUBIICHCS
BTOPOI1 4aCTH paKeThl?

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

3. HaiiTu neHTpoCTpeMUTEIbHOE YCKOPEHUE TOUYEK KoJieca aBTOMOOUIIS, €CIIU OH JIBUXKETCS CO
cKkopocThio 20 M/C U IIpH 3TOM YacTOTa BpallleHus Koieca 8§ 06/c?
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4. Kakyro paboTy COBEpIIAET YEIOBEK IIPH MOTHATHU Tea MAaCCOM 5 KT Ha BBICOTY 1 M ¢ YCKOpEHHEM
2 M/c??
5. Macca nepBoro Tena 10 kxr, macca BToporo — 14 kr. TpeHue oTCyTCTBYET B OJIOKE M MEXKTY
OpyCKOM U TOBEPXHOCTHIO cToJIa. Maccoit 6110ka npeHedpedb. C KakuM YCKOPSHHEM JIBUKYTCS Tella
KakoBa cuia HaTsS>KeHUS! HUTH?

ml

m2

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

['pynmal 8xH, 242m, 44m 31xH, 28xH, 30xH 17xH 2,3xH 33xH

Kommuiexkt onenounsix 3amanuii Ne 4-5. mo Pasmemy 2. OCHOBBI MOJIEKYJSIPHOH (HU3UKH |
tepmoauHaMuku Tema 2.1. OCHOBBI MOJEKYJISIPHO-KMHETHYECKOW Teopuu. WMueanpHbIl ras
(AyautopHas caMoCTOsITENbHAs paboTa).
Bapuanr 1.

1. Haiigute naBnenue 1y HeoHa, eciiu Macca ero 45t, a remrnepatypa 0°C

2. llpeacraButh JaHHBIA MPOIECC B KOOPAUHATAX

3 V(D.PV)
L, 2

3. KakoBa cpemHsis KBaJpaTHIHAS CKOPOCTH JIBHKEHHUS MOJICKYJI ra3a, KOTOPBIA 3aHMMAeT 00bEéM Swm?
MpY JABJICHUH 2° 10°Ia u umeer Maccy OKT.

4. Ilpu Ttemneparype 320K cpeaHsist KBajapaTuyHasi CKOpPOCTb MoOJIeKyd kuciopoaa 500 wm/c.
OnpeaenuTs Maccy MOJIEKYJbI KUCIIOpO/a, He Mob3ysAch Tabnuieit Menaeneena.

5. Macca 14,92 -10°°MoseKyT HHEpTHOTO Ta3a cocTasisier Skr. Kaxoii 91o ras?
Bapuanr 2.

1. T'a3 npu naBnenuu 8atm u temneparype 12°C 3anumaer o0bEM 8551. KakoBo Oyzner apaBieHue, eciu
ra3 1aHHo#i mMaccel pu Temmeparype 47°C 3aitmer 00bEM 8001?

2. TlpencraBuTh nanHbId nporecc B koopauHarax P(T) u P(V)

‘-‘T

T

3. B mmimmHape moj mopurHeM HaxoauTes 6 10 M® raza npu temnepatype 323K.
Jlo xakoro 00béMa HEOOX0IMMO U300apPHO CXKATh Ta3, YTOOBI €ro TeMIIepaTypa
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noHuswiack 1o 223K?
Kaxkoe naBieHue mpou3BOIAT Maphl PTYTH B OAJUIOHE PTYTHOM JIaMITbI BMECTUMOCTHIO
3-10° M3 nipu 300K, ecnu B Heit conepxutes 10 18Monel<yn.?
5. T'a3, 06BeM KoToporo 0,8 M °, mpu Temmeparype 300 K mporsBoaut gaBienue 2,8
10° ITa. Ha CKOJIBKO Ke/IbBHH Ha0 MOBBICUTH TEMIIEPATYPY TOIl XKe MAcChl rasa,
4yTOOBI ITpH naBieHun 1,6 10 *I1a OH 3aHsL1 00beM 1,4 M>?
Kitrou k oTBEeTAM:

Bap. 3anaHue
Ne 1 2 3 4 5
1 5,1 Mlla V 2 700 m/c Mo02)= HEOH
3 T
—>
p 3
2 9,6 at™m 3 138[1a 20K
P 5 4-10° M
T

KommiexkT onenounsix 3amanuit Ne 4- 5. no Pasznmeny 2. OCHOBBI MOJEKYJISApHOM (PU3UKU U
tepmoauHamMuku Tema 2.1. OCHOBBI MOJEKYISPHO-KMHETHYECKOM Teopuu. WneanbHblil ras
(AynuTopHas caMOCTOsATeNbHas paboTa).

Bapuasnr 1.

1. IpenenbHas KOHIEHTpanus Monekyn mapoB pryru (Hg) B Bosayxe paBha 3-10°M73, a
s710BUTOTO rasza xjopa (Cly) - 8,5 - 1018 m~3. Haiitu npu xakoli Macce KakJ0ro M3 BEMIECTB B OJIHOM
KyOM4ecKoM MeTpe BO3JyXxa MOSABISETCS ONAacHOCTh oTpaBiieHHs. Iloyemy mpu oOparieHuu co
PTYTBIO HY>KHO OBITh O4EHb OCTOPOKHBIM?

2. IInoTHOCTH KHCTOpPOa, HaXoAsIerocs B 6annone npu nasneHun 124 klla pasua 1,6 kr/v°. Haittu
YHUCJIO MOJIEKYJI B €IMHHULE 00bEMa ATOr0 BO3/yXa, KMHETUYECKYIO DHEPIHI0 MOCTYNaTeIbHOrOo
JBUKEHUS MOJIEKYJI, CPEAHIOIO KBAaIPATHUHYIO CKOPOCTh MOJIEKYJI M TEMIIEPATYPY KUCIOPOAA.

3. B muIMHApe AU3EIBHOTO JBUraTeNs TEMIIEpaTypa BO3IyXa B Haualne TakTa cxarus obuta 50 °C.
Haiitu Temneparypy Bo3ayxa B KOHIIE TaKTa CXKaTHs, €ClU ero o0bEM yMeHblnaeTcs B 17 pas, a
nasienue BozpactaeT B 50 pas. [loctpoiite PV — auarpamMmmy 3TOro TakTa.

4. KakoBa IUIOTHOCTh C)KaTOro BO3Ayxa npu Temmeparype 0 °C B LHWIMHIPE JABUTaTels
BHYTPEHHETO CropaHus, €cid OH Haxoautcs moj nasieHueM 0,17 Mmna (M30BITOYHBIM HaJ
aTMOoC(epHbIM)?

5. YeM oTimyaroTcs APYyr OT Apyra rpaduku 3aBUCUMOCTHU JIaBJIEHUS OT aOCOJIOTHOM TeMIepaTyphl
JUIS Ta3a, HarpeBaeMoro U30XOPHO B JIBYX COCYyJaX, €CIIU OJMHAKOBBI MaccChl rasa, a 00bEMBI COCY/I0B
pa3IUYHbBI U HA00OPOT, 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 equaumax CU gasnenne 367,7 mm pt.cT 1 300 MM BOJI.CT.

3. MaHoMeTp, yCTaHOBJEHHbBI Ha MapoBOM KOTJe, Moka3piBaeT namienue 1,8 MIla. Haiitu
a0COJTIOTHOE JJaBJICHUE B KOTJIE, eciii aTMocdepHoe naBieHne 740 MM pT.cCT.
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4. BakyymMmerp mokasbiBaeT paspspkenne 600 mm pr. cr. KakoBo abcomioTHOE AaBieHHUE, €CId
naBieHue mo 6apomerpy 750 MM pT. CT.
5. B Ga/uloHE COAEPXKUTCS KMCIOPOA Maccoi 2 kr mpu aasienun 8,3 MIla u temmeparype 15°C.
OnpenenuTs BMECTUMOCTD OajuIoHa

Kommnekt onenounsix 3amanuii Ne 6-7. mo Pasgeny 2. OCHOBBI MOJEKYJSpHOW (U3UKU U
tepMoauHaMuKku Tema 2.2. OCHOBBI TEpMOAMHAMUKHN (AyAUTOpHAS CAMOCTOSITEIbHAS paboTa).

Bapuanr 1.
1. ITopuaeBo# kommpeccop noxaer V = 2.4 M BO3/lyXa B MUHYTY (00bEM NPHUBEACH K HOPMaIbHBIM
yCIOBUSAM). 3a KaKO€ BPEMsI IaHHbIM KOMIIPECCOP CMOXKET MOAHATH 1aBJICHUE BO3/1yXa B PECUBEPE OT
p:=0,2 MIla no p»=0,8 MIla. O6bem pecuBepa Vp=5 M, temneparypa Bo3ayxa t=20 °C.
2. B pe3ynbraTe TEPMOAMHAMUYECKOTO MpoIIecca, MONIydnB S5 KJ>K TEIIOThI U3 BHEIIHEH Cpejibl, ra3
cosepuimi padoty 12 k. OTKyna B3suiach JOMOJHUTEIbHAS] SHEPTUS U1 COBEPUICHHS paOOTHI.
3. Pabota BHemHUX Ten Haj ra3oMm cocraBmia 500 k/[x, kpome Toro, ra3 nmomyuwsi ot HuX 150 k/Dx
Ter10Thl. KakoBO U3MEHEHNEe BHYTPEHHEN YHEPIUH rasa.
Bapuanrt 2.
1. OnpenenuTs TEOPETUYECKYIO MOIIHOCTh TMPUBOJA OJHOCTYINEHUATOTO KOMIIpeccopa Mpu
M30TEPMUYECKOM C)KAaTUHU BO3yXa, €CJIU €ro MPOU3BOAUTEIBHOCTh IIPU HaYaIbHBIX IapaMeTpax pl=
0,1MIIa u t1=15°C, cocraBnser V1= 0,1 m3/c, a koneunoe nasinenue p2= 0,7 Mlla. Onpeaenutpb
TaK)Ke PacxoJl OXJIaXKIatolel BO/Ibl, €CJIM TeMIepaTypa €€ MOBBIIIAETCs B pyOalllke KoMIIpeccopa Ha
At=20 °C.
2. Cucrema nomydnia ot BHemHUX Ted 10 kX TermIoTel, M €e BHYTPEHHSS YJHEPTUs YBEIMYNIIaCh HA
15 x/Ix. Yemy paBHa paboTa B TaKOM MpOIlecce U KTO €€ COBEPIIUII?
3. 3a mukn ra3 cosepuma padory 800 JIx. CymMMapHOE KOJMYECTBO TEIUIOTHI, OTIAHHOE Ta30M
BHEILIHUM TeJaM B Ipoleccax 1ukia, coctaBuio 300 Jx. Kakoe KonMuecTBO TEMIOTHI Ia3 MOTy4Yn
OT BHEILIHUX TeJ B IPYTUX IpoLEccax LUKIIa.

Kommnekt oneHounbsix 3aganuii Ne8. mno Paznmeny 2. OCHOBBI MONIEKYISIpHOH (QU3MKH U
tepmoauHamMuku Tema 2.3. ArperatHble COCTOSTHUSA BemiecTBa U (a3oBble Tepexoinl (AyauTopHast
camocTosiTeNbHas paboTa).

Bapuasnr 1.

1. BeITOBOI1 ra3oBbIil BoJOHArpeBareb MPOTOYHOIO TUIIA UMEET MOJIE3HYI0O MOIIHOCT 21 kBT 1
KITJ 80%. Ckonpko BpeMeHHU OyAeT HaloJHATHCSA BaHHA BMECTUMOCThIO 200 TUTPOB BOIOM,
HarpeTol B Harpesarelne Ha 24 OC, kaxoB npu 3ToM Oyzet pacxof raza? IIpu cropanuu 1 M° Tasa
BbIensieTcs aHeprus 36 MJx.

2. AmomuHHeBbll yaitHuk Maccoit 400 rpaMM B KOTOpPOM HaXOAMTCS 2 JIUTPA BOJIBI U TeMIepaType
10 °C, nomerator Ha ra3oByto ropenky ¢ KII1 40 %. KakoBa MmomHOCT TOpenku, eciu uepe3 10
MUHYT BOJa 3aKunesna, npudém 20 rpaMM BOJbI BBIKUIIENO.

Bapuanrt 2.

1. T'a30BbIil BojlOHArpeBaTellb MPOTOYHOTO THIIA UMEET MoJe3Hyto MomHocTh 50 kBT u KIIJ[ 75%.
Ckonpko BpeMeHU OyneT HamoJIHATbCA Oouka BMecTUMOCThio 100 NIUTpOB BONOM, Harperoil B
Harpesatene Ha 40 °C, kaxoB npu 3ToM Oyzet pacxox raza? Ilpu cropanun 1 M° Tasa BBIIENIETCS
sHeprusa 36 MIx.

2. AmomuHHeBbIi yaitHuk Maccoir 600 rpaMM B KOTOPOM HaXOJIUTCs 3 JIMTPa BOJIBI [T TEMIIEpaType
10 °C, nomermaror Ha razoByto ropenky ¢ KITJ[ 35 %. KakoBa MontHOCTh TOpenku, ecinu depe3 15
MUHYT BOJa 3aKunena, npuuém 50 rpaMM BOJbI BBIKUIIENO.

KommnekT oneHouHbIX 3aaanuit Ne9. mo Pazgeny 3. Dnexkrpoaunamuka Tema 3.1. Dnektpudeckoe
noJie (AyAUTOpHAsI cCaMOCTOsTEIbHAs paboTa).
Bapmuanrtl.
1. HaiiTn BeTMUMHY Ka)J0T0 U3 JBYX OJMHAKOBBIX 3aps/I0B, €CIU B BO3/lyX€ Ha paccTostHUU 20 cM
JpyT OT Ipyra OHU B3auMOJAEUCTBYIOT ¢ cuioi 0,05 H?
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2. Ha menKoBbIX HUTSX JJIMHHOW 1O 1,5 M B OIHOM TOYKE MOABEUIECHBI B BO3yX€ JIBa OJIMHAKOBBIX
mapuka Maccamu 1o 50 mr kaxeiid. [llapukam cooOImarT 0JHOMMEHHBIE U OJJMHAKOBBIE IO
BEJIMUMHE 3apsi/ibl, IPU 3TOM OHU PACXOJATCS TaK, UTO YTOJI MEXAY HUTSIMU COCTaBIsIeT 5,7
rpagycoB. Haiitu BennuuHy Kaxjaoro 3apsijaa?
3. Kakoe yckopeHue mosy4aeT HOH BOJOpoja B CBOOOHOM ToJie ¢ HanpsbkeHHocThio 10 B/M? 3a
CKOJIBKO BPEMEHH OH IPOXOAMT IYTh 5 CM, €CJIM HadallbHasi CKOPOCTh paBHa 07
4. ITnockuil BO3MYIIHBINA KOHJIEHCATOP COCTOUT U3 ABYX KPYIJIbIX TUJIACTUH JuaMeTpoM 20 M Kaxaas,
pa3zieneHHbIi BO3YIIHON POCIOKO# 2 MM ToMHON. KakoBa eMKOCTh 3TOr0 KOHAeHcaTopa?
5. IlocnenoBarenbHO C KOHAEHCATOPOM EMKOCTBIO 8 MK®D BKIIIOUAIOT BTOPOM KOHAEHCATOP. EMKOCTH
Oarapeu npu 3TOM oka3biBaeTcs paBHOU 1,6 Mk®. KakoBa eMKOCTh BTOPOro KOHJAeHcaTopa?
Bapuant 2.
1. OguHAKOBBIE TIAPBI MAJIBIX PA3MEPOB UMEIOT 3apsianl 3X10 Kot 1 3x10 ® Kur. Paccrosiaue MEKY
ux uentpamu 50 cM. [llapbl npuBOAST B CONPUKOCHOBEHHE U BHOBB Pa3/IBUTAIOTCS HA TAKOE XKe
paccrosinue. KakoBbl CUITBI KX B3aUMOJCHCTBUS JI0 U MOCJIE CONPUKOCHOBEHUS?
2. Ha paccrostnun 50 cM JIpyr OT Apyra pacrojoKeHbl 3aps/bl 2q U  OAHOro 3HaKa. B kakoil Touke
OTpe3Ka, COCUHSIIONIETO 3aps/Ibl, HAMPSX)KEHHOCTh PaBHA HYJIO?
3. Jlo xakoi pa3HOCTU MOTEHIIUAIOB HAJ/I0 3aPSIAUTh TOPHU3OHTATILHO PACTIONOKEHHBIE HA PACCTOSIHUH
4 cM JIpyT OT APYra IIACTHHKH, 9To0bI IBUTHHKH Maccoit 3x10 ° Ku, Hecymas Ha ceGe 1000
M30BITOYHBIX IEKTPOHOB, OKa3ajach MEXKAY IUIACTUHKAMH B paBHOBECUM?
4. Kaxxgas u3 IByX IUIACTHH TJIOCKOTO KOHEHCATOPa BHITIOJIHEHA U3 AJIIOMUHUEBON (DOJTBIH
IUIOMIAAbI0 2 M2 KaXKaasi, a mpocioiika napadguaupoBanHast Oymara toimunoit 0,1 mM. Haiitu
€MKOCTb 3TOTO KOHJIEHCATOpa.
5. Kakue eMKOCTH MOYKHO OCYIIECTBHUTD, pacrosaras TpeMs KoHjaeHcatopamu 1o 6 Mxd?
Kuntou k orBeTam:

Ne rpynmnsl 1 3amaHue 2 3agaHue 3 3aJaHue 4 3amanue 5 3aga”ue

1 4,710 7 Kn 810 °Kn 109 M/c10°C 300 u® 2 Mk®

2 0,056 H 3,5:10* 510 Kn 7,5 cM 2,4,6,1,3 Mk®
H/Kn

Kommekr onenounsix 3azanuii NelO. mno Pasnmeny 3. OnexkrponnHamuka Tema 3.2. 3akoHbI
MOCTOSTHHOTO TOKa (AyIUTOpHAs CaMOCTOsITEIbHAs paboTa).
2 .
1. Ompenenute conpoTUBICHUE MEAHOTO ITpoBoAa cedeHueM 17 mm” u mHou 100 meTpoB.

2. Y4YacTOK LIEMH COCTOMT M3 MEIHOH MPOBOJIOKH JUIMHOW 3 METpa M IJIONIAIbI0 TIONEPEYHOTO
ceyenus 0,17 MMZ, COCIMHEHHOW TOCIIEI0BATEIHFHO C AIFIOMUHUEBON TIPOBOJIOKOM UTMHOU 4 MeTpa
U IUIoHIaipto nonepeyHoro cedenus 0,28 mM?. Kakas cuma Toka OyzaeT mpoTekaTh B JIaHHOM 1Liemnu,
€CJIM K Hel IOJIBOANTHCA HanpsbkeHue 1,4 B?

3. Ilpu nuranum notpedburens ot snementa ¢ JJAC 1,5 B cuna toka B nenu pasHa 0,1 A.
OTIpeieNIuTe BHYTPEHHEE CONPOTUBIIEHUE OaTaper, eClid CONPOTUBICHUE ToTpeduTens 2 Om.

4. TeneBuzop, norpedisgeMas MOIIHOCTh KoToporo 150 BT, pabGoTtaer oT ceTu ¢ HampsiKeHHEM
220 B. Onpenenute cuily TOKa B TEJIIEBU30pPE.

4.1.3. JIABOPATOPHAA PABOTA
Kommnexkr onenounsix 3aganuid Nel. mo Paszneny 1. Mexanuka Tema 1.1. OCHOBBI KMHEMATHKH

(AyautopHasi caMOCTOsITeIbHAs paboTa).
3aganue: M3yuenne ycKopeHus Tema Mpy JIBHKEHUH 110 HAKJIOHHOW MIOCKOCTH.
Tema: M3mepenue yckopeHuUs: CBOOOIHOTO Ma/IEHUs C IIOMOIIBI0 HAKIIOHHON TUIOCKOCTH
[lens: onpenenuTs yCKOPEHHE CBOOOHOTO A ICHUS
[Tpubops! 1 MaTepHalbl: 1epEeBIHHBINA OPYCOK, HAKIIOHHAS IJIOCKOCTh, IITATUB C My TOM U JTAMKOMH,
4yackl, JMHAMOMETD, JIMHEHKA.
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Xom paboThl
[TomecTuTh OpyCOK HA HAKIOHHYIO IUNIOCKOCTh. VI3MEpHUThH BBICOTY HAKJIOHHOM IIOCKOCTH H
NpOIIeHHBIN MyTh OPYCKOM, BpeMsI CKOJIbKEHHsI OpycKa 110 HaKJIOHHOM utockocT. Crenarb
CXEMaTUYECKUN PUCYHOK C YKa3aHUEM CUJI, IEHCTBYIOIIMX HA TEIO.
3anuiuem BTOpoH 3aK0H HbIOTOHA B BEKTOPHOM BHUJIE U B IPOEKLUAX HA OCH

koopuuHar, ¥ ¥ Fup * F, =ma

Ox: -F,, + Fusina = ma
Oy: N - F,,cosa= 0
Fn. =mg; F,, = uN; N = mgcosa, F,, = umgcosa
a
g =———-——
Peras nmonmy4eHHbIC ypaBHEHUS, BEIPA3UM YCKOPEHHE CBOOOIHOTO TTaJICHUS: sin@ - ucosa
§= at’

YckopeHue a BbraucisieM u3 GopMyIibl 2 | Tak KaK Ha4albHas CKOPOCTh OpyCKa Ipu
28
a=—-
CKOJIbKEHUU TI0 HAKJIOHHOM m1ockocTH paBHa 0: (" . JInst BBIYUCIICHUS Sina U cOSO. HY’)KHO 3HATh

: h
SINct =— \/—>
JUIMHY U BBICOTY HAKJIOHHOM IJIOCKOCTH: S cosa =+1-sin"«a

Ne S, m h, m t,C t, € acp, Wea sino cosa.

2

3

Jla onpenenenus koappuuueHTa TPEHUs CKOJIbXKEHHUsST OpYCOK MPOTAIUM 0 TOPU30HTAILHOM
ockocTu. B aToM ciryuae Ha Opycok OynyT AeiicTBOBaTh 4 CHIIBIL: CUJjIa TSHKECTH, CHIIa YIIPYTOCTH
IPYKUHBI AMHAMOMETPA, CUJIa TPEHUS, CHJIa PEaKIIMH OIOPBL.

IIpu paBHOMEPHOM ABMIKEHHH OpycKa 3TH CWilbl OyAyT nonapHo passsl: F,,,=F,, F,=N, T.
F

e. F,=uF,, Torna ko3 PpuIueHT TpeHus paBeH Ey

u =

BriBoa (¢ yueToM morpenrHocTei):

Kommuiekt oneHownbix 3amanuit Ne2. mo Pasmemy 3. Dnextpommuamuika Tema 3.2. 3akoHBI
MOCTOSIHHOTO TOKa (AyIUTOpHAsi CaMOCTOsITeNIbHAst padoTa).
3ananne: M3yueHne 3aKOHOB MOCIIEIOBATEIHHOTO M MAPAIIEITBHOTO COSTUHEHUS TIPOBOTHIKOB.
3aganue Nel.
DKCIepUMEHTAITFHO TIPOBEPHTE YTBEPIKICHHE O TOM, UTO IS DJIEKTPHUYECKOH IIeTIH, COepIKaIeH
JIBa MOCJIEI0BATEILHO COEAMHEHHBIX conpoTuBieHus R1 u R2, cnpaBeanusel paBeHcTBa: Rip = Ry +

Ul R1
Ry Up=Ui+Um 0o m TAe U u U; - najieHust HanpsKeHUst Ha COOTBETCTBYIOLIUX

COTIPOTHBIICHUSX

3aganue Ne2.

DKCTIepUMEHTAIBHO MPOBEPHTE YTBEPHKICHUE O TOM, YTO JUIS AJICKTPUUICSCKOM eI, CoepIKaIien
JIBa MapajuIeIbHO COSIMHEHHBIX y4acTKa, CipaBeIuBLI paBeHCcTBa: [12 = 11 + I2; 1/R12 = /Ry + I/R;
ul; /1, =R, /Ry, rae I u I, — TokM, poTekaromme 4epe3 COOTBETCTBYIONIUE COMPOTHUBIICHHUS.
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Kommexkr omneHounbix 3aganuid Ne3d. mno Pazgeny 3. OnexrtpoamHamuka Tema 3.2. 3akoHbI
MOCTOSIHHOTO TOKa (AyIUTOpHAsi CaMOCTOsITeNIbHAsE padoTa).
3amanne: OmnpenencHue yaeabHOTO COMPOTUBICHUS TPOBOIHUKA.
Henb: onpenenuth yaeabHOE COMPOTUBICHUE MTPOBOJHUKA OIMBITHBIM ITYTEM, OLICHUTH MOJYYEHHbBIN
pPE3yNbTAT C YIETOM MOTPEITHOCTH, HAYYUTHCS MOJIB30BATHCS CIIPABOYHBIM MAaTEPUATIOM.
Kpatkue TeopeTndeckue, CripaBOYHO-UH(OPMAIIMOHHBIE U T.II. MATEPHAIIBI 10 TEME 3aHSITHSI:

[TepeyeHs cpecTB 00yUCHHUS, HCIIOIb3YEMbIX Ha YUeOHOM 3aHITHH.

HcTouHuK TOKa, pE3UCTOPBI, aMIIEPMETP, BOILTMETP, PEOCTAT, COCAMHUTEIbHBIE TPOBOAA, KITIOY.

[IpakTuyeckue 3agauu, 3a1aHs, YIIPaKHEHUS:

CobpaTh 9NEKTPUYECKYIO II€lb, OIPEAETUTh TOKa3aHUS AIIEKTPOU3IMEPUTEIbHBIX MNPUOOPOB
paccuyuTaTh MO MOJIyYEHHBIM JaHHBIM COTPOTUBIICHUE POBOJHMKA. Vcronb3ys popMyly 3aBHCUMOCTH
NPOBOJAHMKA OT MaTepuana, JUIMHBl M IUIOIIAJU IONEPEeYHOr0 CEUEHUS ONpPEeIUTh YIAEIbHOE
COIPOTHBIICHUE MaTepHaa.

[Topsinok BhIMONIHEHUS PaOOTHI:

1.CoOpaTh SIEKTPUYECKYIO I1I€Mb, COCIUHHMB IMOCJIEIOBATEIbHO HWCTOYHUK TOKa, IPOBOIHUK,

amIepMeTp, KIkoy.

2. IlapannenbHO MPOBOJAHUKY MOJIKIIOYHTH BOIBTMETD.

3. 3apucoBatb cxemy IenH B T€TPa/ib.

4.YcraHOBUTH IIMHY IpoBOAHUKA: | BapuaHT- 25 cMm, [I-BapuanT - 50cm.

5. 3aMKHYTh LIeMb, U3MEPUTH CHIy Toka | B menu u HampsokeHne U Ha KOHIIAX MPOBOJHHUKA,

pe3yabTaThl 3aHECTH B TAOJIHILY.

6. Paccuurtath conpoTuBIECHHE MPOBOJIHUKA, TTOTIB3YSICH 3aKOHOM OMa /ISl y4acTKa IeTH:

U U
I=g%  R=7
7. Paccunrtath momaiab MmornepeuYHoro CCYCHUA IIpOBOJHUKA I10 q)OpMYJ'IeZ
nd?
S=

rne d = 0,5MM - auaMeTp mpoBOTHUKA (M3MEPSIETCS ITAHTCHIIUPKYIIEM).
Pe3ynbrarsl 3aHecTH B TaOIULLy.
7. BpluucnuTh yaenabHOE CONPOTHUBIECHHE IPOBOJHUKA O (popmyie:

R = — b d = —
S p
P C3YyJIbTAThl 3aHCCTH B Ta6n1/1uy.

9. Ucnonw3ys mpunoxenue 9 B cOopHuke 3amad no ¢usuke A.IL.PeimkeBnu (cTpanuma 166)
OTIpeAeIUTh MaTepUal, U3 KOTOPOTO U3TOTOBIIEH MPOBOIHUK.
10. Berauciuth aOCONMIOTHYIO TOTPEITHOCTh U3MEPEHUM:

Ap = IpOl‘IbITa - pTaﬁnw{HoeI

PesynbTar 3anectu B Tabmuiy.
11.BBIYuCIUTh OTHOCUTENHHYIO TIOTPEIIHOCTh U3MEPEHHH 110 (hopmyIe:

Ap
e=—-100%
Prasauunoe
PCSyﬂBTaTLI 3aHECTHU B Ta6HI/II_Iy.

Tabnuua pe3ynpTaTos:
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BrIBOOEI:

Ha ocHoBaHMU pacuéToB M U3MEPEHUI CJIeIaiTe BBIBOJI O MPOCIIAHHON padoTe.

Kommnekr oneHounsix 3amanuit Ned. mno Pazgeny 3. Dnexrpoamnammka Tema 3.2. 3akoHBI
MOCTOSTHHOTO TOKa (AyAUTOPHAsI CAMOCTOSATEIbHAs padboTa).
3ananue: M3mepenue D/]C v BHyTpEHHEr0 CONPOTUBIICHHS HICTOYHUKA TOKA.
Nzyunte meron uzmepenus: /1C u BHyTpEHHEr0 COMPOTUBIICHHSI HCTOYHUKA TOKA C TTIOMOIIIBIO
aMIiepMeTpa 1 BOJbTMETPA.

y
Q+
0 R[]
AN
A
st w3mepenust DJIC ¥ BHYTPEHHETO COTPOTHBIICHHS HCTOYHHKA TOKa cobepure

JJIEKTPUYECKYIO LIEb, CXEMa KOTOpOM IOKa3zaHa Ha pUCyHKe K HCTOUHMKY TOKa IMOAKIHOYHUTE
aMIepMeTp, CONpPOTHBIEHHWE M  KIIOY, COEJUHEHHbIe mocienoBaTenbHo. Kpome  Toro,
HEMOCPEJICTBEHHO K BBIXOJIHBIM THE3/aM MCTOYHHMKA IIOJKJIIOYUTE €lIe W BOILTMETP. M3mepsior
OJIC mo moka3aHWIO BOJBTMETpPAa NPH PA3OMKHYTOM Kirode. DToT mnpueM omnpeneneHus JC
OCHOBAaH Ha CIEACTBUU M3 3akoHa OMma Juid MOJHOW IeNH, COTrJIACHO KOTOPOMY MpU OECKOHEYHO
0O0JIBIIIOM CONPOTUBIIEHUH BHEIIHEH 1eNM HapsDKEHUE Ha 3a)KUMax UCTOYHMKA paBHO ero DJIC.

[l onpeneneHysi BHyTPEHHETO CONTPOTUBIIEHUS UCTOYHMKA 3aMKHUTE Kimtod K. IIpu aTom B nienu
MO’KHO YCJIOBHO BBLIEIUTH JIBa y4yacTKa: BHEIIHUN (TOT, KOTOPBIM MOJKIIOYEH K UCTOYHHKY) U
BHYTPEHHUH (TOT, KOTOPBIA HAXOIUTCS BHYTPH HCTOYHMKA ToKa). [Tockonbky D/IC nctounuka paBHa
CyMMe€ IaJICHUs HalpsUKEHUN Ha BHYTPEHHEM U BHEWIHeM ydacTkax unenu: E = U, + Ug,TOo U, =
E — Ug

ITo 3akony Oma s yuactka tenu U, = I - r (2).IloacraBuB paBeHctBo (2) B (1) momydaror:

E-Ug
[-7r=E— Ug,0oTKygar = -

Kommiekt oneHounbsix 3azaHuii Ne3. mo Pasneny 3. DOnexkrponnHamuka Tema 3.2. 3akoHbI

MOCTOSTHHOTO TOKa (AyAUTOpHAsI caMOCTOsITeNbHAs paboTa).

3amanue: [IpoBepka (opMya SKBHUBAJICHTHOTO CONPOTHBIEHHS NpPU IOCIEAOBATEIbHOM H

napajuleIbHOM COeIMHEHUHU OoTpeOuTee SHEpTUn.

[lenb: TpOBEPUTH OCHOBHBIE 3aKOHOMEPHOCTH ITOCJIE0BATEIBHOTO U MAPAJIIEIBHOTO COEIMHEHUI
MIPOBOJIHUKOB (PE3UCTOPOB), a TAKXKE CHPABEITMBOCTH (OPMYJ IS OMPEACIICHUs] DKBUBAJICHTHOTO
COIIPOTHBIICHUS.

- U3YYUTb YCIIOBUSI BOZHUKHOBEHUS MHAYKIIMOHHOTO ToKa, D/{C HHAYKIIUH.

Kpatkue Teopernyeckue, CipaBOYHO-UH(POPMALIMOHHBIE U T.Il. MATEPUAIIBI [10 TEME 3aHATUS
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1) Ilpu mocneaoBaTeIbHOM COCIUHEHHH MPOBOAHMKOB Rim Rj cmma Toka, Maymiero mo HHM,
OIMHAKOBA:
I =11 =12
a HamnpsOKEHUE Ha KOHIAX ATOr0 y4acTKa IeMH PaBHO CyMME NaJCHHHA HANPSHKCHHS Ha KaKIIOM W3
MIPOBOIHHUKOB:
U=Ul+ U2
[Tpu mr00oM YmCIie TTOCTIEeI0BATEIbHO COSAMHEHHBIX MTPOBOAHUKOB IMOJTHOE CONMPOTUBIICHHE y4acTKa
LETTH

R =R1+ R2+ R3 +....
2) [Ipu napauielbHOM COSTMHEHUH MTPOBOIHMUKOB HANPSDKEHHE HAa MX KOHIAX OMHAKOBO:

U=Ul = U2
Cuna ToKa B LIeNI paBHAa CyMME TOKOB, UIYILIUX 10 HapajIeIbHO COEIUHEHHBIM ITPOBOJHUKAM:
I =11+ 12

[Ipu mr000M uMciae mnapaieIbHO COEIMHEHHBIX IMPOBOJHUKOB 3KBUBAJIEHTHOE (IIOJIHOE)
COIIPOTHUBIIEHUE 3TOrO y4acTKa LENH onpeaessercs GopMyon:

[lepeuens cpeacTB 00yUYEHUS, UCTIONB3yEeMbIX HAa Y4EOHOM 3aHSATHU:

Hcrounuk Toka, pe3ucTopbl, aMIepMeTp, BOIbTMETP, PEOCTAT, COSAMHUTEIIbHBIC TTPOBO/JIA, KITFOY.

[TpakTryeckue 3a1auu, 3aJaHUs, YIPaKHEHUS:

CoOpaTh 2JIEKTPUYECKYIO IIeMb, ONPEACTUTh TOKa3aHUs AJICKTPOM3MEPHUTEIBHBIX MPHOOPOB TPH
pa3MYHBIX COMPOTHUBICHUAX MOTpeduTens (pe3ucTopax), pPacCUUTaTh IO IMOJYYEHHBIM JIaHHBIM
COIPOTUBIIEHUE KaX/I0I0 PE3UCTOPa U 00LIee COPOTUBIICHHUE MIPHU MOCIEI0BATENBHOM U MapaJljIeIbHOM
COETUHEHUH PE3UCTOPOB.

[Topsimok BeIMOMHEHUS PAOOTHI:

1. Cobepure cxemy, COCTOAIIYI0O U3 COSAMHEHHBIX MOCIEAOBATEIbHO MCTOYHMKA TOKA, PeOcTaTa,
aMIepMeTrpa, 0JJHOrO PEe3UCTOopa.

[Tonkmounte k ToukaM C u D BoapTMeTp mapasienbHO Pe3UcTopy.

3aMKHHTE 1IeTIh U U3MEephTe Crity Toka |y u Hanpshxenue Uj.

3aMeHuTe EPBBIN PE3UCTOP BTOPHIM U H3MEPbTE CUTy ToKa |, u Hampsbkenue Us.

[Toaxmounte mexay toukamu C u D oba pesucropa mociemoBaTenbHO. [lapamnensHo um
MOJIKIIIOUUTE BOIbTMETP. M3MephTe cuiy Toka |3 u Hanpsikenue Us.

CoenuHuTe PE3UCTOPHI MapauieNibHO, MOAKIounTe uX Mexay tToukamu C u D, 3arem
napajuieIbHO UM MOJKIIOUUTE BOIbTMETP. M3MepbTe cuiy Toka |4  Hanpsokenue Uy.

7. Pe3ynbpTaThl U3MepeHui 3anumuTe B Tadauiy 1.1.

agrw

o

Tabmuma 1.1
I, A Ui,B 2, A U,,B I3, A Us,B 4, A Us,B
8. IIpoBemute pacuérsl u 3anoiaHUTE TaOIUIy 1.2.
Tabmuua 1.2
Uy U, Us Us | R = R;+R RiR,
Rl =7 RZ =7 Rnocn =7 Rnap =7 ot ! 2 Rnap i —
L I, I3 I Ri +R,
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8. CpaBHuUTE 3HAUEHUS SKBUBAJICHTHBIX CONPOTUBIICHHUI MPH IMOCIEIOBATEILHOM U MapaJljIeIbHOM
COCTMHEHUSX PE3UCTOPOB. BO3MOXKHOE HECOBMAJACHHE PE3YIbTATOB OOBSICHICTCS MOTPEITHOCTIMU
HU3MEPEHU.
9. Bpruuciure abCONOTHYIO U OTHOCUTEIIbHYIO TIOTPEITHOCTH U3MEPEHHH 10 hopMyiam:
AOCOIIOTHAS TOTPELTHOCTD:

ARi = &iRi
OTHOCI/ITGHBHEUI HOI‘peH_IHOCTBI
5 _ DRi
l Rl

10. Onenure, HaCKOJIBKO OMIMOKM M3MEPEHUI MOBJIMSAIM HA COBIAJECHUE PE3yJbTaTOB. 3alMILUTE

OKOHYATEJIbHBIC PE3YJIBTATHI U3MEPEHHUM CONPOTHUBIICHUM JIUIs KAKI0TO CiIy4asl B BUJIE
R-4R < R < R + AR.

BriBoapbr:

Ha ocHoBanmmM pacu€ToB © M3MEpEHWH clenaidTe BBIBOA O CIPAaBEUIMBOCTH  (OPMYI

IMOCJICAOBATCIILHOI'O U IIapaJICJIbHOI'O COCANHCHUA HOTpe6I/ITeJICI7L

1)

2)

KommiekT oueHouynsix 3amaHuii  NeS. nmo Pazmeny 3. Onekrpogmnamuka Tema 3.5.
DneKTpOMarHuTHas MHAYKIUS (AyIUTOpHAs caMOCTOsITeNIbHAs paboTa).

3ananue: V3ydeHue siBICHUS JIEKTPOMArHUTHON MHIYKIIHH.

[IponaOromaiiTe siBJICHUE SIEKTPOMArHUTHOW WHAYKIMH. Yepes MOJIOCTh KAaTYIIKU MepeMelanTe
MAarauT “u ONnpeAcCIuTS IpU 3TOM HANPABJICHUC HHAYKHHMOHHOI'O TOKa IIO OTKJIOHCHHIO CTPCIIKU
rajibBaHOMETpa.

,
1ty

S ; '-: \

ol

HanpagieHne HHAYKIIMOHHOTO TOKa MOXKHO OIPEeNUTh U 1o npaBuiy Jlenna. B pabote ero MoxxHo
IPUMEHUTD TaK:

OmnpenenuTs pacroyioKeHUe MAarHUTHBIX IOJIFOCOB KAaTYIIKW MPU JABM)KEHHMM MarHuta (K MarHuTy
o0palléH NoJI0c, KOTOPbIN NPENATCTBYET €ro ABUKEHHUIO);

Onpenenuth (10 TpPaBUIy MATHUTHOH CTPENKH) HANpaBIeHHE BEKTOpa B MAarHUTHOTO MOJ,
CO3/IaHHOT'O TOKOM B KAaTYIIIKE;

3)Onpenenuts (1m0 npaBmily OypaBunKa) HallpaBJICHUE TOKA B KaTYIIKE.

Kommuiekt oneHounbix 3amanuit Ne6. mno Pasnmeny 4. Konebanus u Bombl Tema 4.1.
Mexannueckue Kojie0aHus U BOJTHBI (AyIUTOpHAsI CaMOCTOATENbHAs padoTa).

3ananue: V3ydyeHue 3aBUCUMOCTH MEepHO/Ia KOJIeOaHUI HUTSHOTO MasTHUKA OT JJIMHBI HUTH.

[enb: U3y4nTh 3aBUCUMOCTHU NIEpHOa KOJeOaHUNH HUTSHOTO MasiTHUKA OT JUIMHBI HUTH.
DKCcIepUMEHTAIbHO MPOBEpbTE (POPMYITy, CBSI3BIBAIOLIYIO MEPHOJ] KojeOaHHH MasTHUKA C JUTMHOM
€ro mojBeca.

I
T=2[] \/; (1), rme |- nuHa monBeca, a §—yCKOpeHHe CBOOOAHOTO MaCHHUS.

HyXHO MOMHHTB, YTO 3aBUCUMOCTb NEpuoJia KoieOaHui OT JUIMHBI, BeIpaXKeHHas Gopmyioii (1),
CIpaBeJINBa JIULIb JJI TAKUX MAasTHUKOB, Y KOTOPBIX JJIMHA MOJIBECA 3HAUUTENBHO (HE MEHEe YeM B
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JECSTh pa3) MPEBOCXOIUT pa3Mep MOJBEUICHHBIX IPY30B (AJTUHOM HUTH CIIEYET CUMTATh PACCTOSTHUE
OT TOYKH TOABECA JI0 LIEHTPA TSHKECTH Ipy3a).

U3 sT0ii hopmyIbl crieyer, HampuMep, YTo Nepruo KojaeObaHuii N3BMEHUTCS BABOE MTPH U3MEHEHHUH
JUTMHBI TTOJ[BECA B YETHIPE pasa.

D10 creAcTBUE M MpoBepuTh B padore. [loodyepeaHO HCHBITHIBAIOT JBa MAasTHUKA, JJIUHBI
MO/IBECOB KOTOPBIX OTIMYAIOTCS B yeThipe pa3za. Kaxkaplii U3 MasTHUKOB MPUBEAUTE B JBUKCHUE U
U3MEphTE BpeMsi, 3a KOTOPOE OH COBEPIIUT OINpEeAeIEHHOE KOMWYecTBO KojeOanuil. UToObl
YMEHBIIIUThH BIHUSHUE MOOOYHBIX (DAKTOPOB, OMBIT C KaXKIbIM MAasTHUKOM MOBTOPUTH 5 pa3. 3aTem
BBIUMCIIUTE MEPHO/Ibl MASTHUKOB U HAMJIUTE UX OTHOIICHUE.

Kommiekt onenounsix 3amanuii Ne/. mo Pasmeny 5. Onruka Tema 5.1. Ilpupona csera
(AynuTopHasi camocTosiTebHas padboTa).
3ananue: OnpeneneHue nMoKas3aTels MPeJoMIICHUS CTEKIIA.
Llenb: onpenenuTh MoKazareib MPEIOMIICHHS CTEKIA.
[lepeuens cpencTB 0Oy4eHHs, MCIOIB3YEMbIX HAa Y4eOHOM 3aHSATHM. CTEKJSTHHAs IUIACTHHKA,
umeroiias Gopmy Tpaneuuu; KapToH; 4 UTOJIKU; UCTOYHUK CBETA.
[TpakTrueckue 3a1auu, 3aJaHUs, YIPAKHEHUS:
[Topsimok BhIMONHEHUS PaOOTHI:
1. Tlonoxxurte Ha CTOJ JUCT KApTOHA, & HA HETO — CTEKJIIHHYIO IUIACTUHKY.
2. BotkHHTE B KapTOH IO OJHY CTOPOHY IUIACTUHKH JBe OynaBku — 1 u 2 Tak, 4ToObI OynaBka 2
Kacajach rpaHy miaacTUHKU. OHU OyAyT OTMEUaTh HalpaBJICHHE MaJaroIIero Jyya.
3. T'mans ckBO3b IIIACTUHKY, BOTKHUTE OynaBku 3 U 4 Tak, YTOObI OHU 3aKphIBaJia MEpPBbIC JBE.
IIpu aToM TpeThs OysiaBKa TOXE JOJKHA KacaTbCs MJIaCTUHBI.
4. VYo6epure OynaBku, oOBeIUTE TUIACTUHY KapaHIAlIOM M B MECTax IMPOKOJIOB JIMCTa KapTOHA
OyTaBKaMH MTOCTaBbTE TOUKH.
5. Haueprute naparomuii ayd 1-2, npenomieHHbIl 1yd 3-4, a Takke NepIeHIUKYIAp K TPaHULe
IUTACTUHKH.
6. OrmerpTe Ha Jyyax Touku A u CTakue, ut0oAB=BC. W3 Touek A u C omycTure
nepneHauKyispbl AE u CD Ha nepneHAuKyIsp K TpaHuIle TUIACTUHKH.
7. WsmepuB otpesku AE u CD BbeluuciuTe mNOKa3aTellb MPENOMIIEHHUS CTEKIJa, HCIONb3Ys

3aKOHBI:
] AE ) CD sina
sina = —; siny = —; n=—
AB 4 BC siny
8. IloBTopuTte ombIT em€ aBa pa3za, MEHSAS HaNpaBlieHHE MAJAlOIIeTo Jyda, pPe3ylbTaThbl
3aMUIINTE B TAOIUILY:
Tabnuna pe3ynbpTaToB
No
AE (cm CD (cMm n n An
OrbITa (cm) (om) P an P ¢
1
2

3

9. Omnpenenute CpeaHIO aOCOMIOTHYIO  IOTPEIIHOCTh HM3MEpPEHHd METOAOM CpemHei
apu(MeTHUECKOM:
ny +n, +ng
P 3
An, = |n1 - ncp|

N

An, = |n2 - ncp|
Ang = |n3 — ncp|
Any + An, + Ang
P 3
10. OnpenenuTe OTHOCUTEIBLHYIO TIOTPEITHOCTD U3MEPEHUS IO hopMyIie:

An,
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An,

Nep

[Ipu BeImONTHEHUH PabOTHI UCIIOIB3YWTE MOSCHSIOMNN PUCYHOK:

E =

BriBoa: 3anumute BBIBOJ O IPOJIEIaHHOM paboTe.

Kowmmnekt omenounbix 3amanuii Ne8. mo Pasmeny 5. Ontmka Tema 5.1. Ilpupona csera
(AynuTopHas camocTosaTenbHas paboTa).

3ananue: OnpeneneHrne ONTUYECKON CUITbI COOMPAOIIIEH JTMH3BI.

Ilens: w3ydeHHne ciocoOOB ompeereHus: POKYCHOTO pacCTOSHUS COOMPAIOIIEH U pacCenBarOIIeH
JIMH3, TOCTPOEHUE U300paKEHUH B HUX.

OnTruueckasi CKaMbsl ¢ ToJIcTaBKamMu; coouparotiasi L1 u paccenBatomas L2 quH3bBI; OCBETUTEND S;
9KpaH J.

[IpakTrueckue 3a1a4n, 3a1aHUsl, YIPOKHCHHUS:

M3yunth cmocoObl ompeneneHUs: POKYCHOTO PacCTOSHUS COOMpAroIield M pacceuBarollel JIHH3,
MOCTPOUTH N300PKEHHUI B HUX.
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[Mopsiok BeIOTHEHHSI PaOOTHI:
1. YcraHOBUTH 9KpaH Ha IOCTATOYHO YAAJICHHOM PACCTOSIHHHM OT OCBETUTENsI. PACIIONOXKUTE MEKIY
9KPAHOM U OCBETHTEJIEM COOHMPAIONIYIO JMH3Y, U TUIABHO NIepeMenasi €e BI0JIb ONTHYECKON CKaMbH
JI0 TIOJIYYCHUS Ha DKPAaHE PE3KOTr0 N300pakeHUs MpeIMeTa (CeTKH).
2. U3meputh paccTosiHue oT mpeamera d U ero u3o0pakeHus Ha dKkpaHe f 10 onTuyeckoro meHTpa
JuH3bL. I3MepUTh MOJI0KEHNE DKpaHa.
3. OmpIT MOBTOPUTH HE MEHEE TPeX pa3 IMpH Pa3IUYHBIX PACCTOSIHUSAX JKpaHa OT OCBETHTEIIS.
Pesynbrar n3mMepeHuii 3aHecT! B TaONIUILy.
4. Onpenenuth, MOJL3YsACh hopmymoit (1), rmaBHOEe (HOKYCHOE PacCTOSHUE COOMpArOIIel JIMH3bI B
K)KJIOM OIIBITE M HAWJUTE CpelHEe 3HAUCHHUE.
5. Paccuurarh yBenudeHHUE JIMH3BI MOJIB3YICH (hopmyIioi (2)
6. Caenarb mOCTPOSHHE X0/1a OCHOBHBIX JIy4ei B JINH3E.

Ta6muip! 1 BEIBOABI (6€3 (OpPMYITUPOBKH):

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

NI P

KommuiexT onenounbix 3ananuii Ne9. no Pazneny 6.KBanToBas ¢pusuka Tema 6.2. @usrka aTOMHOTO
sapa (AyauTopHast CaMOCTOSATENbHAs paboTa).
3ananue: M3yueHne TpeKOB 3apspKEHHBIX YacTHI] 110 TOTOBBIM (oTorpadusm.

3ananue: M3yuenue TpekoB 3apsKEHHBIX YACTHI] 110 TOTOBBIM (oTOrpadusiM.

Ilenb: BBINOAHUTH aHaNu3 ¢ororpaduil TPEKOB 3apsKEHHBIX YAaCTHUL], MOITYYEHHBIX C MOMOILBIO
kamepbl Bunbcona, [1y3pIppKOBO# KaMephl B METOJIOM (DOTOIMYIIBCHH.

Kpartkue Teoperndeckue, cipaBOYHO-MH()OPMAITMOHHBIE U T.II. MATEPHAJIbl IO TEME 3aHATHSL:

Tpekn 3apspDKeHHBIX 4acTHLl B KaMmepe BuibcoHa mpeacTaBisitoT  coOOM  LENOYKH
MHUKPOCKOIUYECKHX KamleleK >KUIKOCTU (BOABI MM CIHPTa), OOpa3oBaBIIMXCA B pe3ysbTaTe
KOHJICHCALIUU TEePECHIIIEHHOr0 Mapa 3TOM KHUAKOCTU Ha MOHAX, PACIOJIOKEHHBIX BAOJIb TPAEKTOPHH
3apsOKEHHOM dacTulpl;  Tpeku 3apsyKeHHBIX YacTUIl B IIY3bIPDHKOBOM KaMepe — ILENOYKHU
MUKPOCKOIIUYECKUX MY3BIPHKOB Iapa MEpEerpeTol XKUAKOCTH, 0Opa30BaBIIMXCS HAa MOHAX. TpeKu
3apsHKEHHBIX YacTHIl (DOTOAMYJICUU — IIETIOUKH 3epeH METAIIIMUECKOro cepedpa, 00pa3oBaBIINXCS
Ha MOHaX. TpeKH MOKa3bIBAIOT TPACKTOPHUIO JBUKEHUS 3apSXKEHHBIX YaCTHII.

JinHa Tpeka 3aBUCHUT OT Ha4aJIbHOM SHEPIuU 3apsKEHHOM YacTHULBI M IJIOTHOCTH OKPYXKArOIIEH
Cpepl: OHA TeM 0OJIbIlIe, YeM OOJIbIIE SHEPTUsl YACTULIBI U YEM MEHBIIE TNIOTHOCTh CPEbL.

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

[Tpu nBMXKEHMU 3apsHKEHHOW YacTHIBI B MATHUTHOM I10JIE TPEK €€ MOJIy4aeTcs UCKPHUBIICHHBIM.
Paguyc KpuBU3HBI 3aBUCUT OT MAaccChl, 3apsia, CKOPOCTH YaCTUIBl U MOAYJISI MHAYKIIMA MarHUTHOTO
HOJIs: OH TeM OoJbllle, YeM OOJIbIIe Macca U CKOPOCTh YAaCTHUIIBl M YeM MEHBIIE ee 3apsi U MOAYIb
WHAYKIIMA MarHUTHOTO TIOJISI.

Ilo n3MeHeHuIo paaryca KpUBHU3HBI TPEKA MOKHO ONPEACIUTD HAIIPABJICHUE JBUKECHHS YaCTULIBI
U HU3MEHEHHE €€ CKOPOCTH: B Hayajie JBHKEHHUS CKOpPOCTh Oousibllie TaM, rAe OOoJbllIe paguyc
KPUBU3HBI TPEKA.

[lepeueHs cpeacTB 00yUEHUS, UCTIONb3yEMbIX HAa Y4EOHOM 3aHSATHU:

dororpadun TpeKoB 3apsLKEHHBIX YACTHII, TMOJYYEHHBIX B KaMmepe BuibcoHa, My3bIpbKOBON
KaMmepe U Ha (OTOAIMYIIbCUH.

[Topsinok BeIONHEHHS pabOTHI:
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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. BonHoBbIe cBoiicTBa cBeTa (AyauTopHAast

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. CrnernuanbHasi TeOpuss OTHOCUTEIHHOCTH
(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 euHUIY 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 (DOTOIIEKTpUYECKUM P deKTomM?
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 puMensercs potordpdext. [IpuBenure npumepsl.

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 KOCMUYECKUM TEXHOIOTUIM?

2. Kakne KocMUYeCKUe TEXHOJIOTUU UCTIOTIb3YIOTCS B OBITY?

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

4. Yro co3manu 014 Py TOMOIIH KOCMUYECKUX TEXHOJIOTHIt?

Vernbiit onpoc Nel4. o Pazneny 9. KocMuueckne TEXHOJIOTUU B JIESITENIBHOCTH 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 TEJI0 ePEeMEIIaeTCs C YCKOPEHHEM.

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

Bekrtop nepemernieHus s He COBIIAAAET C TPAEKTOPHUEH.

BekTop ckopocTH HE JIEKHUT HA OTHOM MPSIMOH ¢ BEKTOPOM YCKOPEHUS

10 Bekrtop nepemenieHus COBIagaeT ¢ TPaeKTOPUEH.

©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 orpeenseTcs o Gopmye: X = Xo+ Voxt

+a,t?/2

14. TlonokeHue 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 3anad B Manbix rpynnax. [Ipumep Bapuanta 1(rpymma 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
IUIOCKOCTH TEJIO MACCOU 7KT C
YCKOpPEHUEM 2,4m/c?%, ecin yTomi
HAaKJIOHA MJIOCKOCTH K
TOPU30HTY 15% Tpenue He
yuuThiBath. (35H)
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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 3amanue
1 2 3 4
1 374 xJIx 3 kK -3-10% ik U3zoxopuueckuii

I'a3 oxnaxmen Q=AU A’=0

KommiiekT onenounsix 3amanuii Ne8. mo Pazpeny 3. Dnektpoaunamuka Tema 3.1. DnekTpuueckoe
nojie (AyauTopHas caMOCTOSTEIbHAS Pab0Ta O0YIAIOLIHXCS).
3agaHue:
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BapuanTt Nel.
1)

—~—
2) Ompenenutpb 3apsj sapa aroMa azora B Ki?
Otser: 1)A=14
Z="7 aToM a3zoTa
N=7
e=7
0,=11,210°Kn

Kommiiekt onenounsix 3amanuii Ne9. no Pazgeny 3. Dnekrpoamnamuka Tema 3.1. Dnekrpuueckoe

noje (AyauTopHasi caMOCTOSTEIbHAS Pab0Ta 00YUAIOLITHXCS).

3ananue:
BapuanTt Nel
1. Mopnenb Kakoro aToMa foka3aHa Ha PUCYHKE.
2) -
// \\
fricsemn \ \
[ { \
| @ )
O T Al
\ e /
\ Vg ™. /

no

O0bsicHUTE (PU3MUECKUN CMBICI TUAIEKTPUYECKON MPOHULIAEMOCTH CPEIbI

3. JlBa Temna, uMeroIIre paBHbIe OTPULIATENbHBIE 3aPsI/Ibl, OTTAKUBAIOTCS B Bo3ayxe ¢ cunoit 0,9 H.
OrnpeaenuTh Ynuciao U30BITOYHBIX SJIEKTPOHOB B KAXKJIOM TEJI€, €CJIM PACCTOSTHUE MEXAY HUMHU § cM?

OtBeThI:
Bapuant Ne 3aganue
1 2 3
1 a) OTpHUII. UOH IToxa3seiBaeT, BO CKOJIBKO pa3
KHCII0pO/1a CHIIa B3aMMOJIEHCTBHS B n =510
0) MOJIOK. MOH BaKyyMe, OOJIbIIIe YEM B
BOJIOpOJIA cpezne.

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

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

3amanue:
Bapuanrt 110

1. Kak Biusier Ha IPOBOJAUMOCTb METAJJIOB, MOJTYIPOBOJHUKOB M TUAIEKTPUKOB IPUCYTCTBHE B HUX

HEOOJIBIIIOTO KOJIMYECTBA HpHMeCCﬁ?

2. Ha puc mansl rpaduky 3aBHCHMOCTH COMPOTHUBIICHHS METAJUIA M MTOJTYIIPOBOJHUKA OT TEMITEPATYPHI.
Kakoii rpaduk xapakrepusyer CBOWCTBa MeTalIa, a Kakoi — cBOMCTBa monyrnpoBoanuka? [louemy?
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3. Ilpu KakoM ycIOBHH BO3HHKAET MPEUMYLIECTBEHHO ABIPOYHAs POBOJIUMOCTh TOKA B IPUMECHOM

nonynposogHuke? [Tpusectu npumep.

R
7
» 2
e t
OTBeTHI:
Bapuant Ne 3anaHue
1 2 3
1 [IpumecHsbIe BelecTBa 1-p19 MeTanna [Ipu noGapnenuu B

O0OBIYHO YMEHBIIIAIOT 2-117151 TIOJTYTIPOBOTHUKA YUCTBIN I1.II. TPUMECH
MPOBOANMOCTD - MeEHbIIEH
METaJUIOB U BajienTHOCTH. (IN)
YBEJTUYHBAIOT
MIPOBOJIUMOCTD
JIUAJICKTPUKOB ILII.. ..

Kommnexkr ouenounsix 3amanuiit Nell. mo Pasnmeny 4. Konebanus u Bonnbl Tema 4.2.
DnexTpomMarHuTHele Kojebanus u BojiHbl (Tpanchopmarop) (AyauTopHas camocTosiTenbHas paboTa
oOy4aromuxcsi).

3anaHue:

Bapuasnr 1.

BxogHoe HampspkeHMEe Ha 3aXHMax IepBUYHONM oOMoTKe TpaHchopmartopa 35kB, BbIxoaHoe
HaIpsHKEHUE Ha 3KMMax BTOpuuHON oOMoTku 6kB. Onpenenuts koddduiueHT tpanchopmanun?
Cuna Toka B mepBuyHoM oomotke 8 A, Hanpsbkenue 220B. Onpenenuts KIIJ] tpancdopmaropa,
€cJIi BO BTOPHUYHOI 00OMOTKe cuia Toka 0,5 A u HanpsbkeHue Ha ee 3axumax 3200B?

Yro mpou3oisieT ¢ TpaHCPOPMATOPOM, PACCUNTAHHBIM Ha HAIPSKEHUE MTEPBUYHOMN

nenu 110B, ecnu BKJIIOUYNUTH €ro B IENb MOCTOSTHHOTO TOKA TOTO K€ HaNpsyKEHUS?

Bapuant Ne 1 2 3

2 5,83 90,9% CTOPHT

Kowmmnekr onenounsix 3aganuili Nel2. mo Pasgeny 6. KBanroBas ¢usuka Tema 6.1. KanroBas
ontrka (Dorodddekr) (AyauropHas caMoCTOsATEIbHAS PaboTa 00yJaIOIINXCs).

3aganue:

Bapuant Nel.

Onpenenuth 4acTOTy KoJeOaHUi CBETOBOM BOJIHBI, Macca (pOTOHA KOTOPOU paBHA

3,31 10~ 3%kr.

Onpenenuts UMIYAbC (HOTOHA KPACHOTO H3JIyYEHHs], JUIMHA BOJIHBI KOoTOoporo 720HM, NpH ero
MIOJTHOM TIOTJIOLIEHUHU M TTOJTHOM OTPa)KEHUU TEJIOM.

Onpenenuth MaKCHMaJdbHYIO CKOPOCTh BbUIETa (DOTOANEKTPOHOB U3 Kajius, paboTa BbIXOAA
3JIEKTPOHOB KOTOpPOro paBHa 2,26 3B, mpHu OCBEIIEHHH €ro yIbTPapHOJIETOBBIM H3IYyYEHHUEM C
nnurHOM BomHel 200HM. Macca srektpona 9,1 10731k,

[Touemy BbIXOJ OTORIEKTPOHOB MPU BO3HUKHOBEHUHU (POTOdPPEKTa HE 3aBUCUT OT OCBEIIEHHOCTH
MeTaa?

OTBeTHI:
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Bap 3agaHue
Ne
1 2 3 4
1 v=4,510"Tq P=9,2-10u%’ V=11807 '
T C

Kommiekt onenounsix 3amaHuii Nel3. mo Pasmeny 6. KBantoBas ¢usuka Tema 6.1. KBantoBas
ontuka (Potoaddekr) (AyauTopHas caMOCTOsATENbHAS paboTa 00yUYarONINXCs).

3amanue: Pemenue 3anau B Manibix rpymnmax. [Ipumep Bapuanrta 1(rpymma Nel).

PaGouwnii et Nel.

Bapuant Nel Bapuant No2 Bapuant Ne3

Haiinure paboty BbIx0oaa DJNEKTPOH BBIXOAUT U3 LE3US C Haiinure ckopocth

3JIEKTPOHA U3 METAJUIa, €CJIM | KUHETHYECKON YHEeprueit (OTORIEKTPOHOB, BBUIETEBIINX U3

dorosddexr HaunHaercs 3,2-10™ JIx. Kakosa mmina LIMHKA, IPU OCBEILIEHUHU €T0

IIPU YaCTOTE MaJIAI0IET0 BOJIHBI CBETA, BBI3BIBAIOIIETO yIbTPa(pUOIETOBBIM CBETOM C

cBera 6,410y dororddekr, eciu padbota JuHOH BoJHBI 300 HM, eciu
BBIXOJ/Ia paBHA 2,88" 107 Jx? paboTa BBIX0/1a AICKTPOHA U3

IIMHKa paBHa 6,4 10729 JIx.

! 380H 4,24xH 1.PaBHOYyCKOpEHHOE
2.V=3+2t
2 3kr/™ 10,4xH 1008m/c?

4.1.6. KOHTPOJIbHAS PABOTA

KonTponbnas padota Nel OcHOBBI MONIEKYISIPHON (PU3UKHU U TEPMOAUHAMUKH (AyAUTOpHAS
camocTosITeNbHasl paboTa 00yJarOIIUXCS).
3ananue:
Bapuasnr 1.
3amaua Ne 1
Ornpenenuth BHyTpeHHIO0 3Hepruto 240 rpamm renus npu 100 K. Monspaas macca requst M = 4 -
1073 —

MOJIb )

3anaga Ne 2
WneanbHblil ra3 noayuus konumdectBo TemioTsl 200 Ik u coBepummn padory 400 [[x. Uemy paBHO
U3MEHEHUE BHYTPEHHEH sHepruu rasza?
3amaga Ne 3
Onpenenuts yAeIbHYIO TEIIOEMKOCTD BO3/1yXa P MOCTOSIHHOM 00bEMe. MossipHasi Macca Bo3ayxa
M =29-1073 —.
MOJIb
3agaua Ne 4
Tennosas mammua ¢ KITJ 40 % 3a mukn padoter otnaér xomoamabHuky 150 JIx termmotsl. Kakoe
KOJIMYECTBO TEIUIOTHI MalllMHA 3a LIUKJI IIOJy4aeT OT HarpeBaTess?
Bapuanr 2.
3amaga Ne 1
Ornpenennts BHYTPEHHIOKO 3Hepruto 1 kr aprona mpu 286 K. MomnsipHas macca yriekuciaoro rasa
M=40-10"3 —
3anmaga Ne 2
Nneanpubiii ra3 nomyuun koiaudecTBo TemioThl 500 [’k W mpu 3TOM BHYTPEHHSIA SHEpPrusi rasa
yBenuuniack Ha 200 J[x. KakoBa pa0Gota, coBepiieHHas ra3om?
3amgaua Ne 3

MOJIb
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Onpenenuth yAENbHYIO TEIUIOEMKOCTh KHCIOPOJAa NpPU MOCTOSHHOM JAaBiieHud. MomsipHas macca

kucopoga M(0,) = 321073 —,

MOJIb

3anaga Ne 4
WneanpHas TerioBas MalllMHA 3a MUK padboThl mosrydaeT ot HarpeBarens 100 JIx terutotsr. KIT/]
teroBoi MamuHbl 35%. Kakoe KoJau4ecTBO TEIUIOTHI MallliHA OTAAET 3a LIUKJI XOJIOIUIbHUKY?

Konrtponbnas padora Ne2 DneKTpoMarHUTHbIC KOIeOaHus U BOJHBI (AyIUTOpHAs
CaMOCTOSTENIbHAsI paboTa 00yJarOIIHUXCs).
3anaHue:
Bapuanr 1.

1. CoOcTBeHHas yacTOTa 3JEKTPOMArHUTHBIX Konebanuii B KoHType 5,3 kl'1. Ompenenutsb
WHAYKTUBHOCTh KaTYIIKH, eciu EMKOCTh KoHaeHcatopa 6 Mk®. OmnpenenuTs ATUHY BOJHBI,
U3ITy4aeMYI0 3TUM KOHTYPOM.

2. l3meHeHHe cUiIbl TOKA B KOJIEOATETbHOM KOHTYpPE IPOUCXOAUT IO 3aKOHY:

i = 0,6sin 628t onpeieUTh aMIUIUTYJTHOE 3HAYCHUE CHJIBI TOKa, IEPHOJl COOCTBEHHBIX
Kosie0aHuil KOHTypa u cuity Toka pu t = 0,01 c.

Bapuanrt 2.

1. B konebarenbHOM KOHType KOHAeHcaTop 3apstbkeH 1o Hampsbkerus 100 B. Emxoctb
koHJeHcaTopa 50 H®. OnpenenuTh 4acTOTy KojieOaHUM B KOHTYpPE, €CJIM MaKCUMaJIbHAs CHJIa TOKa B
KoHType paBHa 0,2 A. OnpenenuTs AJIUHY BOJIHBI, U3Ty4aeMyI0 3TUM KOHTYPOM.

2. V3MmeHeHue 3apsja KOHJIEHCATOpa B KOHTYpe IPOUCXOAUT MO 3aKoHy: q = 107 cos 5,024 -
107¢. onpefenuT MaKCUMAJIbHBIN 3apsii KOHAEHCATOpAa M YacCTOTY SJEKTPOMArHUTHBIX KojeOaHuit
KOHTYpa.

Kontposnbnas pabora Ne3 KBanroBas usuka (AyauTopHas caMOCTOsITeIbHas paboTa
00y4aromuxcs).
3anaHue:

1. Ompenenuts KpacHyto rpaHunly ¢orodddekra y xmopucroro Harpus, paboTa BbIXoJa
3JIEKTPOHOB KOTOPOro paBHa 4,2 3B.

2. Ormpenenuts MakCHUMAJIbHYIO CKOPOCTh BbUIETa (DOTORJIEKTPOHOB M3 Kanus, paboTa BBIXOAA
3JIEKTPOHOB U3 KOTOporo 2, 26 5B, npu ocBemieHnu ero yabTpaduoieTOBbIM U3ITYYEHUEM C JUIMHOM
Bonusl 200 HM. Macca snektpona 9,1 - 10731 kr.

3. Pabota BbIXO/a 37€KTPOHOB M3 KaaMus paBHa 4,08 »B. Kakoil 1omkHa ObITH JAJMHA BOJIHBI
W3JIy4CHHS, TAJAIoMero Ha KaaMui, dYToObl Tpu  (oTodddexTe MakCcUMaibHasi CKOPOCTh

M —
(oTosnexTpoHOB GbiTa paBHa 2 - 10° = Macca anexktpona 9,1 - 10731 kr.
C

4. Kakoe 3amuparoiiee HamnpspKeHHE HaA0 IO0JaTh HAa BaKyyMHBIM (OTODJIEMEHT, YTOOBI
AIEKTPOHBI, BHIPBAHHBIC YIBTPA(PUOIETOBBIM CBETOM C AMWHOM BoiHBI 100 HM M3 BOIBPPAMOBOTO
KaTo/1a, HE MOIJIM CO3/1aTh ()OTOTOK B IIEMH.

4.2. 3apanus I NPOMEKYTOYHOM aTTeCTAlluH
INEPEYEHDb
BOIIPOCOB M MPAKTUYECKUX 3aJaHUI I IOATOTOBKH K DK3aMEHY
no yue6Homy npeamerty [1YI1.02 Ouszuka
s o0yqaromuxcs no cnenranbHoctu 26.02.03 CynoBoxieHue
[Tepeuenb BOTPOCOB 3a1aHUI

Mexannueckoe aBMkeHHE. OTHOCHUTENBHOCTh MEXAHWYECKOIO JABM)KEHUSA. MaTepuanbHas TOYKA.
Cucrema orcuera. Tpaekropus. I[lyts u nepemenienne. MrHoBeHHast CKOPOCTb.
Bunel nBuxenus. PaBHOMEpHOE M PaBHOYCKOPEHHOE JBUKEHHE. XapaKTEPUCTHKU JBHKEHUS:
nepeMenieHe, CKOpocTh, YCKOpeHue, koopanHara. ['paguueckoe onucanue ABUKEHHUS.
Bzanmopencrteue ten. IlepBeiil 3akoH Hbrorona. Muepums. MHepnuanbHble M HEHHEpLUAIbHBIC
CHUCTEMBI OTCYETA.
Cuna. Macca. MneptHOocTh. BTopoii 3akon HeroToHa. Tpetuii 3akon HproToHa.
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3akoH BCeMHUpPHOTro TiaroteHus. ['panunbl npumenuMoctu. Cuina tsokectd. Bec tenma. HeBecomocTs.
JIBu>KEeHME MJIaHET U UCKYCCTBEHHBIX CITYTHUKOB 3EMIIH.
Hmnynec Tena. I3MeHeHne UMITysibea Tena, UMITYJIbC CHJIBI.
3aKOH coxpaHeHUs uMmnyJbca. PeaktuBHoe aBuxeHue. IIposiBieHne 3akoHa COXpaHEHUs UMITYJIbCA B
npupone u TexHuke. K.O. I{HoIKoBCKH — OCHOBOIIOJIOKHHUK MEKIIJIAHETHBIX IEPEIIETOB.
Pabora cunbl. MomHuocte. PaboTa cuiibl TSKECTH, CHIIBI YIIPYrOCTH, T€OpeMa O KUHETUYECKOM
JHEPIUu.
Oneprusa. Kunernueckas sHeprus. lloreHnumanpHas 3Heprus. 3aKOH COXpPaHEHHsS MEXaHUYECKOU
sHepruu. [IpuMenenne 3aKk0HOB COXpaHEHMUS.
WneanpHblil ra3. [laBneHue MIEalbHOTO Ta3a C TOYKU 3peHHMs] MKT. OCHOBHOE YPaBHEHHME MKT
UJCAIBHOTO rasa.
Temmepatypa u ee uamMepeHue. AOCOIOTHAs TemrepaTypa. AOCOIIOTHBIN HOJb.
OCHOBHBIE 10JIOKEHUS MOJIEKYJISIPHO — KHHETUYECKON TEOPUH U UX OIBITHOE 000CHOBaHHe. Macca
1 pazMepsl MoseKkyil. [locrossHHas ABoraapo.
VYpaBHeHHE COCTOSIHUS HACAIbHOTO Ta3a. YpaBHenue Kianeiipona. YpaBHenue Kianeiipona —
Menaeneesa. M3onporieccel.
BHyTpenHss sHeprus uaeanbHoro raza. Croco0bl K3MEHEHUs: BHYTPEHHEH SHEpIrHH.
Pabota ra3a npu u3menenun ero oosema. Omnpenenenue paboThl rasa 1o rpaduky.
IlepBoe Hauvano TepMoarHaMuku. [IpuMeHeHne epBOro Havana TEPMOAMHAMMKHN K M30IIPOLIECCaM.
AnunabaTHEIH mporecc.
[Tpunuun pevictBus TemioBoro.  KoapduuueHT mnone3Horo AEHCTBHs TEMJIOBOTO JABUraTess.
WneanpHblil TemioBo# aBurarenib. OxpaHa npUpoIb.
Hcnapenue u konaeHcauus. Kunenue. HacelleHHbIe 1 HEHACBILICHHBIE [1APBI U UX CBOMCTBA.
AOCONIOTHasT U OTHOCHUTENIbHASI BIAXKHOCTh Bo3ayxa. Touka pocel. [Ipubopbl mnst u3MepeHus
BJIQ)KHOCTH. 3HAUYEHUE BIIAYKHOCTHU B HAIIEH KU3HU.
Kpucranmuueckue u amopdubie Tena. MexaHHYECKHE CBOWCTBA TBEPABIX Tell (AaHU30TPOIHA,
HU30TPOITHS).
Bunel nedpopmanuii. Yopyrue u miactuueckue nedopmannu. MexaHndyeckoe HampspkeHue. 3aKkoH
I'yka. Mogyib ynpyrocTtu.
Onexktpuueckoe mnozne. HampspkeHHOCTh 3ekTpuuyeckoro mnois. ['paduueckoe wnzobOpakeHue
JJIEKTPUYECKOTO MO — JIMHUN HAIPSKEHHOCTH.
DHepreTUYecKass XapakTEePUCTHKA JJIeKTpudeckoro mofis. [loTeHrmuan. Pa3HOCTh MOTEHIHAIOB.
HanpspkeHne. DKBUNOTEHIIMAIBHBIE IOBEPXHOCTH.
B3aumogeiicTBue 3apsokeHHBIX Tell. 3akoH KymoHa. 3akoH COXpaHEHHS DJIEKTPUUECKHUX 3apsJIOB.
KonzaeHncaropsl. DJIeKTpOEMKOCTh KOHAEHcaTopa. I [puMeHenne KoH1eHCcaTOpoB.
Onexrpuueckuid Tok. Cuia Toka. 3akoH Oma i yyactka 1nenu. ConpoTuBieHUE, HAIPSHKEHUE.
[TocnenoBarenbHOE U MapaIENbHOE COEUHEHNE TPOBOJHUKOB.
PaboTa 1 MOIITHOCTH B 11eNU MTOCTOSTHHOTO TOKA. TersoBoe aeicTBue Toka. 3akoH Jxoyinsa — Jlenna.
OnexTpoasuxkymias cuna. 3akoH Oma [uist nmonHo# nenu. Kopotkoe 3aMplkaHue.
DNeKTpUUECKU TOK B )KUIKOCTSIX. 3akoHbl Dapanes. [[puMeHenune s1ekTpoan3a B TEXHUKE.
OneKkTpuueckuii TOK B modynpoBogHukax. CoOCTBEHHas W MNpHUMEcHass TMPOBOAMMOCTb
MOJIyTIPOBOIHUKOB. [IprMeHeHne noayrnpoBOJHUKOB.
Cuna B3auMoIeliCTBUS NTapaJuIEIbHBIX TOKOB. MarHuTHas MPOHUIIAEMOCTb CPEJIBI.
MaruutHoe mone, yciaoBHsl ero cyuectBoBaHus. ['paduueckoe m300pakeHHE MarHUTHOTO MOJIS.
JIuHMM MarHUTHOM WHAYKUMU. MarHuTHoe mojie NPSAMOIO TOKa, KPYroBOIO TOKAa, COJEHOMJA.
[TonsiTHE O BUXPEBOM ITOJIE.
JlelicTBE MarHUTHOI'O MOJI HA NPOBOAHUK ¢ TokoM. Cuia Amnepa. MarHutHas MHAYKIHAS —
CUJIOBasl XapaKTepUCTHKa MarHUTHOro noiis. [IpaBuso neBoit pyku.
Pabota 1o nepeMerieHuio NpoBOJHUKA B MATHUTHOM T0JIe. MarHUTHBINA OTOK.
MaruutHele cBoiicTBa  BemlecTBa. llapamarHeTwku, JAMaMarHeTMKM U (eppOMarHeTHKH.
[Ipumenenue peppoMarHeTUKOB.
. Cuna Jlopennia. Onpeenenue HarpaBiieHus cuiibl JlopeHia.
. DJNEeKTpOMarHuTHas MHIYKIUSA. 3aKOH IeKTpoMarHuTHoW umHaykuuu. [IpaBuno Jlenna. Buxpesoe
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anekTpudeckoe noie. IC uHAYKIMY B IBHXKYIIEMCS] TPOBOHUKE.

39. SBnenne camoumnaykiuu. MaayktuBHOCTh. /IC caMoMHAyKIMK. DHEPrUsi MarHUTHOT'O TTOJIA.

40. KonebatenpHOe ABMXKEHUE. [ apMOHMYecKue KoyieOaHUs. AMIUIMTYAA, TMEPHOJ], 4YacToTa, (¢aza
KOJICOAHUH U CMEILEHHE.

41. BomnHbl, monepeyHble U MPOJOJbHBIE. J[JI1MHa BOJIHBI, €€ CBA3b CO CKOPOCTBHIO PAacCHpOCTPaHEHUs U
4acTOTOMU (IIEPHOI0M) KOJICOaHUH.

42. TlepeMeHHBIN SJEKTPUYECKUM TOK. MrHOBEHHOE, aMIUIUTYJAHOEC U JICHUCTBYIOIIEEC 3HAYCHHE
NEPEMEHHOTO TOKa. AKTHBHOE, MHIYKTHMBHOE M €MKOCTHOE COINPOTHBJICHHWE B IIETIH IEPEMEHHOTO
ToKa. [ 'eHepaTop nepeMeHHOro ToKa.

43. TIpeobpa3oBaHue MEPEMEHHOTO JIEKTPUUECKOro Toka. Tpancdopmarop. Ilomydenue, mepenava u
pacrnpeziesieHue 3JIEKTPOIHEPTUH.

44. CoboaHble ¥ BBIHY)XICHHbIE DJEKTpOMarHUTHbIe KojeOaHus. KonebGaTenbHBIE  KOHTYP.
[IpeBpalieHrie 3HEPrUU MPHU AIIEKTPOMATHUTHBIX KoseOaHusX. YacToTa M mepuoja COOCTBEHHBIX
konebanuit. Dopmyna TomcoHa.

45. DneKTpoMarHuTHBIC BOJHBI M X cBoicTBa. OTKPBITHIN KoneOaTenbHbI KOHTYp. BubpaTtop I'epia.
VY CIIoBUS U3ITy4eHHS JIEKTPOMArHUTHBIX BOJIH.

46. Ilpunuun panuorenedoHHOW CBA3M. AMmuTyqHas monynsauusa. JlerektupoBanue. IIpocreimmii
pamuonpuemauk. M3oo6perenne paguo A.C.ITonoBsiM.

47. Pa3BuTue B3IVISII0B HA MPUPOY CBeTa. BOIHOBBIE M KOPITYCKYISIPHBIE CBOMCTBA CBETA.

48. 3akoH oTpakeHHUs CBeTa. 3aKOH MpejoMieHus cBeta. [loHoe oTpaxeHwue.

49. BomanoBsie cBoiicTBa cBeTa. MaTepdepennus. Judpakmus. dudpakunonHas peierka.

50. Hducnepcus cBera. CIIONIHOMN CIIEKTP.

51. VYasrpaduoneroBas u uHdppakpacHas obnactu cnekrpa. Ponb ynbTpaguoneToBoro u HHPpPaKpacHoro
U3JIy4eHUs B IpUpoe. VX mpruMeHeHne B TEXHUKE.

52. Buapl ciektpoB. CriekTpanibHblil ananu3. CrieKTpalibHbIe TPUOOPHI.

53. PeHTreHoBcKOE U3ITy4eHUE U €r0 MPAKTUIECKOe IPUMEHEHHE.

54. Ilkana 3J€KTPOMArHUTHBIX BOJIH.

55. ®orordpdext. 3akonsl poTodddexTa.

56. VYpaBHenue DiiHmrTeiHa 1 GoTtodddexra. DOTOAIEMEHTHI U UX TPUMEHEHNE B TEXHHKE.

57. Mopnens atoma Pesepdopna — bopa. Uznyuenue u morsiomenue sHeprun aromamu. I[loctynaTs
bopa

58. .PagmoaktmBHOCTh. Aunbda, Oera u Tamma — wu3nydeHwe. [IpaBuio cmemeHus. 3akoH
pannoakTUBHOTO pacnaaa. [lepuoxa momypacmnana.

59. Ctpoenue aToMHOro sifjpa. AnepHble cuibl. 30TOMbI U X TpUMEHEHUE

60. ledext Macc aTOMHBIX siiep. DHEPTHsl CBS3H.

[Iepeuens npakTUUECKUX 3aaHUN

1. ITo 3ananHOMY rpauKy 3aBUCUMOCTH KOOPJIMHATHI OT BpEMEHU

3anucaTh ypaBHeHuUs ABWKeHUH X = X(t) (U1t paBHOMEPHOTO TPSIMOJTHHEHHOTO
JIBUKEHUS ).
[To 3amanHOMY TpaduKy 3aBUCUMOCTH KOOPJIMHATHI OT BPEMEHH 3alKcaTh ypaBHEHUE
Uy = U, (t) (111 paBHOYCKOPEHHOT'O MPSMOJIMHEHHOTO JIBHIKCHUS).
3. 3agaya Ha npumenenue Gopmynsl || 3akona HerotoHa.
4. 3anava Ha 3aKOH COXpPaHEHHUS UMITYJIbCa.
5. 3agaya Ha MpUMEHEeHUe POPMYIIbI TOJIHOM MEXaHUYECKOM SHEPTHH.
6.3amaua Ha puMeHeHne GOPMYITBI paOOTHI CHITBI.
7. 3anaya o teme: «Macca 1 pa3Mepbl MOJIEKYID.
8. 3ajgaua Ha mpuMeHeHne ocHOBHOTO ypaBHeHHe MKT.
9. 3agaya Ha npuMeHeHue ypaBHeHus Kianeiipona.
10. 3agaya Ha mpuMeHeHune ypaBHeHus1 Knanelipona- Menaeneena.
11. 3amava Ha UCHOIB30BaHKE TPAPHUKOB N30MPOLIECCOB.
12. 3amaya Ha mpuMeHeHue GOPMYJIIBI OJHOTO M3 U30IMPOIIECCOB.
13. JIaboparopnast pabota: “OmnpeseneHne OTHOCHTETFHOM BIAYKHOCTH BO3/1yXa IO
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MICUXPOMETPY*“.
14. 3agaua Ha MPUMEHEHHUE NIEPBOT0 3aKOHA TEPMOINHAMUKH.
15. I'paduueckas 3a1a4a Ha IPUMEHEHHUE IEPBOTO 3aKOHA TEPMOAMHAMUKH.
16. 3agaua na npumenenue ¢popmy:sl KI1J{ TemnoBoro aBuraress.
17. 3agava Ha 3akoH Kymona.
18.3amaua Ha npumMeHeHNe GOPMYITBI CHITBI TOKA.
19. 3apaya Ha npuMeHeHue HOpPMyIbl COMPOTUBICHUS MPOBOJIHUKA C  HCIIOIb30BaHHEM
CIIPABOYHBIX JIAHHBIX IO OTPECIICHUIO YIETHLHOTO COMPOTHRICHUS TPOBOHHKA.
20. 3agaua Ha onpe/eneHne MPOBOAUMOCTH MPOBOIHUKOB MO UX BOJIBT- aMIIEPHON
XapaKTEePUCTHUKE.
21. 3agaua Ha pacyeT IKBUBAJIEHTHOTO COMPOTHUBIICHUSI CMEIIAHHOTO COSAMHEHUS
MIPOBOTHHUKOB.
22. 3aymaya Ha MpUMEHeHHe 3akoHa [[xoyuns - Jlenma.
23. 3agaua Ha npuMeHeHue 3aKkoHa OMa IS TTOJTHOH IeTIH.
24. 3anaya Ha ompe/esieHHe HAIIPaBIEHUSI MAarHUTHOTO MOJIsI TOKA.
25. 3agaua Ha MpUMeHeHUE POPMYJIBI CHTa AMITepa.
26. 3ajaua Ha onpeeeHUE HAPaBJICHUS crila AMIepa.
27. 3anmaya Ha OIpeCIICHUE paauyca KPUBU3HBI TPACKTOPHUH JIBHXKCHHS 3apsKECHHOM
YaCTHUIIBI B MATHUTHOM TIOJIE.
28. 3ajgada Ha mMpUMEHEHUE POPMYJIBI IEPHOA COOCTBEHHBIX JICKTPOMArHUTHBIX
kosnebanuit (popmymna TomcoHa)
29. 3amaua Ha omnpeeieHNe COCTaBa sjipa aToMa.
30. 3agaua Ha mpuMeHeHue GOPMYIIbI 3aKOHA MTPEIOMIICHHUS CBETA.
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