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Pabouas nmporpamma aucuuruinabel «@u3nkay pazpaboTaHa Ha OCHOBE:

®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 (pen. ot 16.04.2022) «O6 obOpa3zoBaHuHn B
Poccutickoit denepanuny;

®denepanbHOr0  rocylapCTBEHHOIO  00pa30BaTENIbHOTO — CTaHJApTa CpeIHEero  oOLIero
obpazoBanus (yrBepknaéH Ilpukazom MunucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit @enepanuu
or 17 mast 2012 r. Ne 4130, pex. ot 12.08.2022);

@®enepalibHOIO  TrOCYIapCTBEHHOro  oOpaszoBarenbHoro  crangapra (PI'OC) cpeanero
npodeccuoHabHOT0 00pa3zoBanus 1o crenuaabHocTH 38.02.01 DxoHOMHKA U OyXranTepcKuid ydeT (1o
OTpacisiM), YTBEPKICHHBIM MPUKa30M MuHUCTEpCTBAa 0Opa3oBaHus W Hayku Poccuiickoit deneparuu
ot 05.02.2018 r. Ne 69;

[Tpumepnoit paboueld mporpammbl cpeaHero oomiero ooOpasoBanus «Dusuka» (6a30BbIN
YPOBEHB)

[Ipumepnoit mporpamMmel BocnuTaHus (omoOpeHa pemieHneM (eaepanbHOro  y4eOHO-
METOAMYECKOTO O0BEAUHEHUS 10 00IIeMy 00pa3oBaHuto, MPoTokod ot 02.06.2020 Ne 2/20).

CocraBuren: fjg/% bt ft i — Merpbikuna E.C.

Pabouass mporpamma paccMOTpeHa M YTBEp)KAEHA Ha 3acelaHuy KadeIapsl T'YMaHHTapHBIX W €CTECTBEHHO-
Hay4yHBIX quciuriuH (mpotokoi Nell ot 30.06.2023 r.)

3apenyrommii kadeapoii: Bacusenko O.B.
0 fytacet] —

Pabouas mporpamma paccMOTpeHa M YTBEPXKACHA Ha 3aCeNaHWU MPEAMETHOH (IMKIOBOI) KOMHCCHU (IIPOTOKOI
Nell ot 30.06.2023 r.)

Y|
IIpencenaress npeaMeTHOH (LIMKJIOBOIT) KOMHCCHU //t 3Bsaruna O.B.

3asexyrommii oraesennem CIIO I'opnanos C.A.



1. MACHOPT PABOYEN IMTPOT'PAMMBI JUCIATLIIMHBI

1.1. Ob6saacTh NpMeHeHHUs POTPaAMMBbI
Pabouas mnporpamma auctummael COO.01.06 «®Pusmka» sABISAETCS YaCTbIO OCHOBHOM
npodeccnoHaTbHOM 00pa30BaTEILHON MPOTpaMMBbl TIOJTOTOBKU CIECIHATUCTOB CPEIHEr0 3BEHA II0
crnenuadbHOCTH 38.02.01 DxoHOMHKA U OYXTaITEPCKHI yUeT (110 OTPACIISIM).

1.2. MecTto mucuunjinHbl B cTpykrype OIIIICC3
Huctummuaa COO.01.06 «®Dusuka» sBIsieTCs y4eOHOM JTUCHUILIMHON 00s3aTebHON
npeametHoit obnactu «EcrectBennbie Hayku» OI'OC cpeanero obmiero o6pazoBaHust 1 6a30BOM
JTUCIUTIIMHON 001meoopa3oBatenpHoi nmoarotosku CITIO u peanusyercs B I u Bo Il cemectpax npu
CpOKE TMOJIy4eHHUs CpeiHero nmpodeccnoHansHOro oopasoBanus 2 roaa 10 mecsies.

1.3. Henu u 3aga4u AMCUMILIMHBI, IJIAHUPYeMble pe3yJIbTAThl 0CBOEHUSI Y4eOHOI
AUCHUIIMHBI:

Heabro pucuummnasl COO.01.06 «®Dusuka» QopmupoBaHMe HHTEpeca U CTPEeMIICHUS,
oOydaromuxcsi K HAyYHOMY H3YYCHHIO IMPHUPOMABI, PA3BUTHE HMX HHTEIUICKTYAIbHBIX M TBOPUYECKUX
CHIOCOOHOCTE W pa3BUTHE IMPEACTaBICHHM O HAayyHOM METO/A€ TNo3HaHus u (OpMHUPOBaHUE
HCCIIE0BATEILCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBJICHUSM.

VYyeOnas aucuumnuHa COO.01.06 «Pu3uka» OpUEHTHUPOBAHA HA JOCTHUIKEHHE CIEIYIOIINX
3ajav:

- MPUOOPETCHUE CUCTEMBI 3HAHUK 00 OOIMMX (PU3HUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSIX,
BKJIIOYAsT MEXaHHUKY, MOJEKYISPHYIO (PH3UKY, JIEKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY U DSJIEMEHTHI
acTpo(u3uKH;

- (opmupoBaHuE YMEHUN NPUMEHSATH TEOPETHUECKHUE 3HaHUA U1 OOBICHEHUS (DU3MUECKUX
SIBJIIGHUI B IPUPOJIE U JIJISl IPUHATHUS IPAKTHUECKUX PEIICHUI B MOBCEIHEBHOM KU3HH,

- OCBOEHHE CTIIOCOO0B PEIICHUS PAa3TUYHbIX 33/1a4 C SBHO 33JJaHHON (U3NYECKON MOJENbI0, 3aad,
[10/IPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/JaHuE (PU3NYECKON MOJIENH, aIeKBAaTHOM YCIOBUSM 3a/1a4H;

- TOoHMMaHue (U3UYECKUX OCHOB U TPUHIUIOB JIEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPEIY;

- OBJIQJICHUE METOJaMH CaMOCTOSITEJIPHOTO TUTAHUPOBAHMUS W TMPOBEACHUS (UZHUECKUX
HKCIIEPUMEHTOB, aHallM3a U MHTEepIpeTaluu HHPOPMAIUH, ONPEIeTIeHNs JOCTOBEPHOCTH MOJTYYEHHOTO
pe3yibTaTa;

- CO3JaHWE YCIOBUM [UIsl PAa3BUTHUS YMEHHH MPOEKTHO-UCCIEAOBATENIbCKOM, TBOPYECKOM
NEeSATEIbHOCTH.

IlnanupyeMblie JMYHOCTHBIE Pe3yJbTATHI 0CBOCHHUS Y4eOHO I CHUILIUHBI:

- TOTOBHOCTh BECTHM COBMECTHYIO NI€ATEIbHOCTh B HHTEpEcax TpakJaHCKOTo oOIIecTBa,
y4acTBOBaTh B CAMOYIIPABIIEHUH B IIKOJIE U AETCKO-FOHOIIECKUX OPTaHU3aLUAX;

- IIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJAM; JOCTHIKCHHUSM POCCUHCKHX
yu€HBIX B 001acTU (PU3UKHU U TEXHUKE;

- CIIOCOOHOCTH OIIEHWBATh CUTYallMI0 U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTHPYICh HA
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM YHUCJIE B I€ITEIbHOCTH YUYEHOTO;

- 3CTETUYECKOE OTHOIICHUE K MHPY, BKIIFOYAsl ACTETHUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIETO
¢uznyeckoii Hayke;

- HHTEpeC K pasIuyHbiM cdepam MpodecCHOHATBFHON AESITENBHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymiei nmpodeccun u
peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

- TOTOBHOCTh M CIIOCOOHOCTH K O0pa30BaHHUIO U caM00OOpa30BaHUIO B 00JacTu (U3MKU Ha
MPOTSKEHUU BCEU J)KU3HH;

- pacuIMpeHHe OmbITa JACSITENIbHOCTH SKOJOTMYECKOW HaIMpaBJIEHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAaHUN 10 (pusmKe;

- chopMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bM3MYEeCKON HAYKH;



- OCO3HaHUEC HCHHOCTHU H&Y‘-IHOﬁ ACATCIIBHOCTHU, TOTOBHOCTb B MPOLCCCC M3YUCHHA q)HBI/IKI/I
OCYIICCTBJIATH IPOCKTHYIO U UCCIICA0BATCIIbCKYIO ACATCIIBHOCTh MHAUBHUAYAJIbHO U B TPYIIIIC.

IInanupyeMble MeTanpeaMeTHbIE Pe3yJbTAThI OCBOCHUS YU€OHOIH TUCIIUNIHHBI:

- OMPENENATh LEIH eATEIbHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUHU UX JOCTHKCHUS,

- BBISIBJISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEYHUS B PACCMATPUBAEMBIX (DU3HUECKUX SIBJICHUSX;

- KOOPIUHHUPOBAaTH M BBINOJHATH pPAa0OTy B YCIOBUSAX pEAIbHOrO, BUPTYAJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- pa3BUBATh KPEaTUBHOE MBIILJICHUE NPU PEUICHUH KU3HEHHBIX IPOoOIieM,;

- BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBHIMH TMOHSATHUSMH U METOJaMH (PU3NUECKOM
HayKHU;

- BIJIQIETh HABBIKAMU Y4EOHO-HMCCIIEOBATENBCKON M MPOEKTHON AEATENbHOCTH B 00JacTh
(Gu3MKM; COCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY IOHMCKY METOJOB pEeUIeHHs 3adad
(U3HUYECKOTO COJIepKAHUS, MPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMUS;

- BJaJIeTh BHUJAMHU JIE€ATEIbHOCTU IO IOJYYEHHUIO HOBOTO 3HAHUS, €r0 HMHTEpIpEeTaluH,
PeoOpa3OBaHNUI0 W MPUMEHCHUIO B Pa3IMYHBIX yYEOHBIX CHUTYAlHSIX, B TOM YHCJIE NMPU CO3JaHUN
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

- BBIBJIATH TNPUYMHHO-CICACTBCHHBIC CBS3M W aKTyaJM3WpOBATh 3a/ady, BBIIBUTATH
TUNOTE3y €€ pelleHusi, HaXOOUTh apryMEHThI JJIs JT0OKa3aTelbCTBA CBOMX YTBEPXKACHMIA, 3a/1aBaTh
napaMeTpsl U KPUTSPUU PEIICHHS,

- QaHANTM3UPOBATh MOJYYEHHBIC B XO/€ PEUICHHs 3a7aud PE3yNIbTaThl, KPDUTUYECKU OIICHUBATD
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

- CTaBUTH U (HOPMYIUPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON EATEIBHOCTH, B TOM
9HCIIe TIPU U3YYCHUN (DU3HKH; JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATH MPUOOPETEHHBIN OIBIT;

- YMETb NEPEHOCUTHh 3HAHWS MO (PU3MKE B MPAKTUUYECKYIO OOIACTh KU3ZHEAEATEIbHOCTH,
BBIBUTATh HOBBIC WJICH, MPE/JIaraTh OPUTHHAIBHBIC MOJXOMbI U PEIICHUS, CTaBHTH MPOOJIEMBbI H
3a/1a4u, JOMYCKAIOUINe albTEPHATUBHBIC PEIICHNUS;

- BIIQJICTh HaBBIKAMHU TIOJydeHUs WH(POPMAIUU (PU3NYSCKOTO COACPKAHWS M3 HCTOYHHKOB
Pa3HBbIX THIOB, CAMOCTOSITENILHO OCYIIECTBIATH MOWCK, aHAJIN3, CUCTEMATU3AlUI0 U UHTEPIIPETALIUIO
nH(OPMAIIAY PA3TUIHBIX BUIOB U (OPM TPEICTABICHUS, OIICHUBATH JIOCTOBEPHOCTH MH(POPMAITUH;

- HCIONB30BaTh CpeACTBA HWHGOPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJIOTUH B
pelIeHN KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPTaHMU3AIMOHHBIX 337a4 C COOJIOJICHUEM
TpeOOBaHUN HSPrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, PecypcocOepekeHHs, MPaBOBBIX H
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

- Cco37aBaTh TEKCThl (UBUYECKOTO COACpk aHUS B pasNUYHbIX (opmarax ¢ yué€rom
Ha3HaYeHUS WHQPOPMAIMK U [EJICBOW ayIUTOPUH, BEIOUpas ONTUMAIBHYIO (OpMY TIpPE/ICTaBICHHS H
BU3YaIH3aIIH.

I[InanupyeMble NpeIMeTHBIE Pe3YJbTATHI OCBOCHHS YUeOHOI TMCIHIJIUHBI:

3HATH/ MOHUMATh:

- pacmo3HaBaTh (U3MYECKHE SBIEHUsA (TPOILECCh) M OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHKH, MOJICKYJISIPHO-KHHETUYECKOW TEOPHUH CTPOCHHUS BEIIeCTBA U DIEKTPOJUHAMUKU:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHENHOE JBUKEHHE, CBOOOIHOE MaJieHHe Tel, ABHXKEHUE 10
OKPY)XHOCTH, WHEpIUs, B3auMopeicTBue Tten, auddysus, OpOyHOBCKOE IBUKEHHE, CTPOCHHUE
KUJIKOCTEH W TBEPABIX TeNl, M3MECHEHHWE O0BbEéMa Tel TpPH HArpeBaHWH (OXJIAXKJICHWH), TEILIOBOE
paBHOBECHE, HCIIAPEHHE, KOHJEHCAIMs, MJIaBJICHHE, KPUCTATU3allis, KUIIEHHWE, BIAXHOCTh BO3IyXa,
MOBBIINICHUE JIABJICHHS Tra3a MPU €r0 HArPEBAaHHHM B 3aKPHITOM COCYJIE, CBSI3b MEXIY IMapamMeTpaMu
COCTOSIHUS Ta3a B M30IPOIIECCaXx; AIEKTPU3AIIHS TeJl, B3AUMOJICHCTBUE 3aPsI/IOB;

- YYHUTBIBATh TPAHUIBI MPUMEHECHHS H3YYCHHBIX (U3NYCCKUX MOJCNeH: MaTepuaibHas TOYKa,
WHEepIHaIbHasl CUCTeMa OTCUETa, aOCOMIOTHO TBEPAOE TENO, MACATbHBIN ra3; MOAEIU CTPOSHHS Ta30B,
KHUJIKOCTEH M TBEPIBIX TEJI, TOUCUHBINA IICKTPUICCKUI 3apsi1 IPH pelIeHnN (U3HIECKUX 3a/1a4;

- pacmo3HaBaTh (U3MUEcCKHUe SBICHHS (MPOIECChl) M OOBACHATH HX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAHTOBOM (U3MKH: DIIEKTpUYECKass MIPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JIEHUCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, AJIEKTPOMATHUTHAS WHIYKIIHS,

JIEWCTBUE MAarHUTHOTIO MOJII HA MPOBOJHMK C TOKOM M ABWIXKYIIMHCA 3apsf, SJIEKTPOMArHUTHBIE
4



Kose0aHus W BOJHBI, TPSAMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTpPaKEHHe, IpeIOMJICHHUE,
uHTepdepeHtns, udpakius U MOJIpU3aIUs CBEeTa, JAUCTIEPCHUs CBeTa; (OTOAIEKTpHUECKUN dDdeKT
(poroaddexrt), cBeTOBOE MaBICHHE, BO3HHKHOBEHHE JIMHEHYATOTO CIEKTpa aToMa BOJOpOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs paJIMOAKTHBHOCTD;

yMeThb:

- ONHCHIBATh MEXAHWYECKOE JIBWKCHHE, HCIIONB3Ys (PHM3UUECKUE BEJIWYMHBI: KOOPJUHATA, IIYTh,
nepeMelieHne, CKOpocTh, YCKOpEHHEe, Macca Tela, CHJIa, UMIYJIbC Tejla, KUHETHYeCKas SHEeprus,
MOTEHIMAJIbHAs SHEPTUs, MEXaHW4YecKas paboTa, MEXaHUYeCKasi MOIIHOCTD; IIPU OMUCAHUU MPABHIBHO
TpPakToBaTh (U3NYECKUN CMBICT HCHOJIb3YEMbIX BEIMYMH, MX OOO3HAYEHHUS W EIUHUIbI, HAXOIUTbH
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETMYUHY C JPYTUMH BEITHUYNHAMM;

- ONHCHIBATh U3YYCHHbIE TEIIJIOBbIC CBOMCTBA TEJ U TEILIOBBIC SIBJICHHUS, UCIIONb3Ys (hU3HUECKHE
BEJIMYMHBL: JJaBJICHUE rasza, TEMIlepaTypa, CpeIHsAs KUHETHYECKas DHEPrus XaOTUYECKOrO IABM)KEHUS
MOJIEKYJI, CPEAHEKBAAPATUYHASI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SHEPrusi, pabora
rasza, K03 (UIUEHT MOJIE3HOTO JCHCTBHSI TEIJIOBOTO ABHUrATENs; IPU ONMCAHUU MPABHILHO TPAKTOBATh
(bu3MYECKUN CMBICT HCIHOJB3YEMBIX BEIWYMH, UX OOO3HAYCHHs] W EIUHUIbI, HAaXOAUTH (OPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (DU3NYECKYIO BEIMUUHY C APYTHMH BETHUMHAM;

- ONUCHIBATh H3YYEHHbIE DJIEKTPUYECKHE CBOWCTBAa BEUIECTBA M DJEKTPUUYECKHUE SBIICHUS
(mporecchbl), HUCHONB3YS (PU3NYECKUE BEIWYMHBL: JIIEKTPUUYECKUM 3apsii, JJIEKTPUUYECKOE TIOJe,
HaNpsLKEHHOCTD I10J1s1, HOTEHLIMAJ, Pa3HOCTb [TOTEHIINAJIOB;

- OIHKCHIBaTh HW3YYCHHBIE CBOWMCTBA BeIIECTBA (DIEKTPUUECKHUE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYI0O MPOBOAMMOCTh PAa3IMYHBIX CpEeA) M DJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTONB3YSl (pU3MYECKHE BEIMUYMHBI: AJIEKTPUUYECKUN 3apsl, CUiIa TOKa, DJIEKTPUUYECKOE HAIpPSKEHHE,
AJIEKTPUUYECKOE COMPOTUBIIEHUE, pa3HOCTh moTeHImanos, JJC, pabora Toka, UHAYKIHMS MarHUTHOTO
noJisi, cuia Ammepa, cuia JlopeHna, HHAYKTUBHOCTD KaTyIIKU, SHEPTUS AIEKTPUYECKOTO U MAarHUTHOTO
MoJIeH, TIepUoJ] W YacToTa KoseOaHWi B KoIe0aTeIbHOM KOHTYpeE, 3apsil M CHJIa TOKa B IpoOIecce
TapMOHHYECKHX AIIEKTPOMArHUTHBIX KoJieOaHuii, GOKYyCHOE paCCTOSIHUE U ONTUYECKask CUJIA JIMH3bI; IPU
ONMCAaHUU TIPAaBUWJIBHO TPAKTOBaTh (PU3MUECKUN CMBICI HCHOJIb3YEMbBIX BEIHMYMH, UX OOO3HAYEHUS U
€IMHUIIBI; YKa3bIBaTh (OPMYINBI, CBS3BIBAIONINE JIAaHHYIO (U3UYECKYIO) BEIMYUHY C JAPYTUMHU
BEJIMYNHAMU;

- OMUCHIBATh W3YYCHHBIE KBAHTOBBIC SIBIICHUS U MPOIECCHI, UCTIONB3YsI PU3NYECKUE BEITUYUHBL:
CKOPOCTb 3JIEKTPOMarHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETAa, DHEPIrUs U UMIYJIbC (DOTOHA,
Mepuoj TMojypacnaza, 3HEprus CBS3M AaTOMHBIX SA€p; NpU ONUCAHWU MPABUIBHO TPAKTOBATh
(¢bu3nyecKuil CMBICI HCIHOJIb3YEMBIX BEIMYMH, UX OOO3HAUEHUS W EJUHMIIBI; YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIMYMHY C JPYTUMHU BEIUYMHAMH, BBIUYUCIATH 3HAYCHHE
(hbU3UYECKON BEITUUHHBI,

- AHAJIM3MPOBaTh (PU3UUECKUE TPOLECChl M SBIEHHS, HCHONb3YysAd (PU3NYECKHE 3aKOHBI U
NPUHIMIBL: 3aKOH OMa, 3aKOHBI IOCJIEOBATEIBHOTO U MapajljIeIbHOIO COEAUHEHMS] MPOBOJIHUKOB,
3akoH J[>xoyns-JleHna, 3aKOH 3J€KTPOMarHUTHOW MHAYKIWHU, 3aKOH IPSIMOJIMHEWHOTO PacCpOCTpaHEHUs
CBETA, 3aKOHbl OTPAKEHHUS CBETA, 3aKOHBl IIPEJIOMJIEHUS CBETA; YpPAaBHEHHE OWHINTEWHA I
¢dorodpdexra, 3aKOH COXpPAHEHUS DSHEPrHM, 3aKOH COXPAHEHHs HMIIYJIbCA, 3aKOH COXpPaHEHMS
JNEKTPUYECKOT0  3apsa, 3aKOH COXPAaHEHHsS MaccoBOrO uucia, mnoctyinatel bopa, 3akon
paZMOAaKTUBHOTO pachaja; MpU ATOM pa3iuyaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIpAXKEHHE U yCIOBHS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

- pemaTh pacy€THBIC 3aJa4d C SBHO 33JaHHOM (pU3MUECKOW MOJIENbI0, UCIONb3YS (PU3HNUECKue
3aKOHBI M MPUHIUIIBL, HA OCHOBE aHalIM3a yCJIOBHS 3aJaud BbIOUpaTh (PU3NYECKYIO MOJIENb, BBIIACIAThH
¢bu3nuecKkre BeTUIHHBI U GOPMYITBI, HEOOXOAUMBIE I €€ pelieHus, TPOBOAUTh PACUETHI U OIEHUBATh
PEAIbHOCTH MOJIYYEHHOT'0 3HaYEHUS] (PU3NYECKON BETUYHHBI;

- pemiaTb Ka4yeCTBEHHBIE 3aJauyd: BBICTPAUBATH JIOTMUECKH HEMPOTUBOPEUMBYIO LIETIOUKY
pPacCyXJICHHI ¢ OMOPO Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS.

HCNO0Jb30BATh NMPHOOPETeHHbIC 3HAHMS M YMEHHSI B NPAKTHYECKOH [esiTeJIbHOCTH U
IOBCEIHEBHOH KU3HU 1JIA:



- HUCIOJIb30BATH TCOPCTUYCCKUC 3HAHUSA I10 (I)I/I3I/IKC B HOBCGI[HCBHOﬁ KU3HU OJI1 OGGCHG‘-IGHI/ISI
0€30MacHOCTH TpH OOpalleHUuH ¢ NpHOOpaMH M TEXHUYSCKHMMH YCTPOWCTBAMHM, IJISi COXpPaHCHHS
3JI0POBbSI U COOJIIOJICHUSI HOPM KOJIOTHYECKOT0 TIOBEICHUS B OKpYXKaroIlei cpejie;

- paboTarh B TpyNIE C BBHIIOJHCHUEM DPA3JIUYHBIX COLMAIBHBIX POJICH, TUIAHUPOBATh PadOTy
IpyNIbl, palMOHAIBHO paclpenesaTh O0S3aHHOCTH M IUIAHUPOBATH JIEATENBHOCTh B HECTAHJAPTHBIX
CUTyallUsX, aJCKBaTHO OICHMBATh BKJIAQJ KaXIOr0 W3 YYAaCTHUKOB TPYIIbI B pEIICHHUE
paccMaTpuBaeMoi MpoOIeMBbl;

- UCTIOJIB30BATh TPHU PEIICHUH YUYEOHBIX 33]]a4 COBPEMEHHBIC HH(POPMAIMOHHBIC TEXHOJIOTHH IS
IIOMCKA, CTPYKTYpUPOBaHHUS, WHTEPIPETAllMM M TPEACTABICHUS Y4EeOHOW M Hay4dyHO-NONYJISPHOU
uHpOpMAIIMY, TOJYYCHHOH W3 pPa3IMYHBIX HCTOYHHUKOB; KPHUTUYECCKH aHAIU3UPOBATh MOJIYYaeMYIO
nH(pOpMALIHUIO.

1.4. KoJiu4ecTBO 4YacOB HA OCBOEHHE Y4eOHOI THCIMIIIHHBI.
Yuebnas Harpyska (Bcero) 108 gyacos, B Tom uucie:
- 00s13aTeNbHAs ayIMTOpHAs yueOHast Harpy3ka oOy4aromierocs - 108 wacos.



2. CTPYKTYPA U COAEPKAHUE JUCHUITIMHBI

2.1. O0beM QMCUMIIMHBI M BHAbI Y4e0HOI padoThl

Bun yueOHbIX 3aHATHIA

O0BéM yacoB

cemecmp Hroro

1 2
YueOHas Harpy3ka (Bcero) 68 40 108
Oobs3aTesibHAsE AyIUTOPHAS HArpy3kKa (Bcero), B TOM 34 44 78
yuciie:
- JICKLIUHU 34 20 54
- IPAKTUYECKUE 3aHATHUSA 34 20 54
CamocrosiTesibHasi padora - - -
KoncyabTanumu - - -
PykoBOACTBO NPAKTHKOM - - -
@®opMa NPOMEKYTOYHON ATTECTAIMM O AUCHUILIHHE - + -
-G bepeHIIMPOBAHHBINA 3a4eT




2.2. TemaTuyeckuii njiaH u cogepxkanue qucuumanabl CO0.01.06 «Pu3zukay

HaumeHoBaHMepa3aen0B
U TeM

Copaeprxanue y4eOHOro MaTepuajia, JadbopaTopHble U MPaKTHYeCKHEPaGoThl, CAMOCTOATEILHAs padoTa
o0yyalonuxcs

O0LeM yacoB

1 cemectp

Paszgen |. Beenenue

Tema 1.1.
BBenenune

Jlexnusi, ypok. ®usuka - Hayka o npupoje. HaydHble METObI MO3HAHUS OKPY>KAIOIIET0 MUpa. Posib 3KCiepuMeHTa U
TEOpUU B TMPOIECCE TO3HAHUS MPHUPOABI. ODKCIepuMeHT B (usuke. MopenupoBaHue (U3NYCCKUX SBICHUHA U
mporieccoB. Hayunsie rumoTe3sl. Ou3n4eckne 3aKOHBI U TEOPUH. | paHUIBI IPUMEHUMOCTH (U3NYECKHX 3aKOHOB.
[lpurnnn cooTtBercTBHA. Ponms M Mecto (pm3mku B (OPMHpPOBAHHH COBPEMEHHOW HAYYHOH KapTWHBI MHUpPA, B
MPAKTUYCCKOMN ACSITEIHHOCTH JIIOJICH.

Paszgen |l. Mexanuka

Tema 2.1.
Kunematuka

Jlekuusi, ypok. Mexanuueckoe aBuxeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOro ABmwkeHusa. CucreMa orcuéra.
Tpaextopus. IlepeMemenue, cKkOpocTh (CpeaHsIsi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHaTbHON
TOYKHM, WX TMPOEKIMA Ha OCU CHCTeMbl KoopawHaT. ClOXKeHHWe TepeMeNIeHUH W CII0XKEHHE CKOPOCTEH.
PaBHOMEpPHOE W PaBHOYCKOPEHHOE MPsSMOJUHEHHOe ABMXKeHWe. ['paduku 3aBUCHMOCTH KOOpPAWHAT, CKOPOCTH,
YCKOPEHUS, MYyTH U MePEeMENICHUS] MAaTepUAIbHON TOYKH OT BPEMCHH.

Jlexnus, ypok. CBoOOHOE NajieHUe. Y CKOpEeHUE CBOOOJHOrO majcHus. KpuponuneitHoe nprkeHue. JIBrmxeHue
MaTEpUaJIbHOM TOYKH IO OKPYXHOCTH C MOCTOSIHHOM MO MOAYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAsS
ckopocTs. Ilepuoxn u yactora obpamenus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

IIpakTHyeckoe 3aHsiTHe. Pemenue 3amad Ha paBHOMEPHOE U PaBHOYCKOPEHHOE [BW)KEHHE, MABMKEHHE IIO
okpyxxHOocTH. UccnenoBanue TpauKoB 3aBHCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUs, MYTH M IepeMEHICHUs
MaTepHaJIbHON TOYKU OT BPEMEHH. 3aBUCUMOCTH

Tema 2.2.
JluHaMuKa

Jlexnusi, ypok. ITpunuun otHocutensHocTH 'anmnes. IlepBblil 3akoH HeroToHa. MHepuanbHble CUCTEMBI OTCYETA.
Macca tena. Cwna. [lpunnun cyneprio3uriuu cuii. Bropoit 3akon HeloToHa 17151 MatepuanbHOU TOUkH. TpeTuit 3aKoH
HproToHa AJ19 MaTepUANIbHBIX TOYEK. 3aKOH BCEMUPHOTO TArotenus. Cuina tspkectu. [lepBast kocMUyeckas CKOPOCTb.
Cua.

Jleknms, ypok. ymnpyroctu. 3akoH I'yka. Bec tena. Tpenune. Buabl Tpenus (IOkos, cKoibkeHus, kaueHus). Cuial
rpenusi. Cyxoe Tpenue. Cuna TpEHHUs] CKOJBKEHHS H cuia TpeHus mokod. Koapdumment tpenus. Cuia
COIIPOTHBIICHNUS NP JABWKCHUH TeJa B XKHUIKOCTU WM rase. [loctymarensHoe U BpalaTeibHOE ABMKEHHE a0COIIOTHO
TBEépaoro Tena. MOMEHT CHIIBI OTHOCUTENIBHO OCH BpameHus. [1nedo cuibl. YcnoBHs paBHOBECHS TBEPAOIO Tesa

HpaKTl/I‘leCKOC 3aHaTHe. Permenne 3aga4 Ha NPHUMCHCHHUE 3aKOHOB IWHAMUKH JJIA 00BSICHEHMS JABWKCHIA
a3JIMYHBIX TCJI.

Tema 2.3.
3aKOHBI COXpaHEHHS B
MeXaHHuKe

Jlexkuus, ypox. Mmysisc MaTepuanbHONW TOUYKH (Tella), CHCTEMbl MaTepHAIbHBIX TOUEK. VIMITyJIbC CHIIBI M U3MEHEHHE
MMITyJIbca Tela. 3aKOH COXpaHeHHWS WMITyJibca. PeakTwBHOe nBIKeHHMe. Pabora cwmibl. MOIIHOCTh CHIIBL
Kunernueckast »Heprus MaTepHabHON TOUYkW. Teopema 00 M3MEHEHMHM KWHETHYeCKOW 3Hepruu. lloTeHnmanpHas
pHeprus. [loreHumanbHas sHeprus ynpyro aeOopMHpPOBaHHOM MpyXuHBL. [loTeHIManbHAs SHEprus Tena BOIU3M
MOBEpXHOCTH 3eMiu. lloTeHIManpHple U HENMOTEHLUMAIbHBIE CHJIBL. 3aKOH COXPaHEHUS MEXaHWYECKOW JHEPIHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.




IMpakTnyeckoe 3ansitue. Pemienre 3a1a4 Ha 3aKOHBI COXPAaHEHUST HMITYJIbca M MeXaHuueckon sHeprun. CBs3b
[pab0ThI HEMOTEHIIMABLHBIX CHJI C U3MEHEHUEM MEXaHUUECKOW SHEPTHH CHCTEMBI TEL.

Paznen |11. Mousiexkyasipuasi puzuka u TepMOIMHAMHUKA

Tema 3.1.
OCHOBBI MOJIEKYJISIPHO-
KHHETHYEeCKO! Teopuu

Jlekuus, ypok. OCHOBHBIE TONOXEHHUA MOJeKyIsipHO-kuHeTH4Yeckord Teopun (MKT) m mx omeitHOe 000CHOBaHUE.
bpoyHoBckoe apmxkenue. uddysus. Xapakrep IBUKCHUS U B3aMMOJCHCTBUS 4acTHUI] BeleCTBa. MOJIENIN CTPOCHUS
ra3oB, YKHJIKOCTEH M TBEPIBIX TET U OOBICHECHHE CBOWCTB BEIECTBA HA OCHOBE 3THUX Mojenei. Macca U pa3Mepsl
moutekyn. KommuectBo BemiectBa. IlocTosiHHas ABoraapo. TermnoBoe paBHOBecuwe. TemmepaTypa U e€ W3MepeHHe.
[Ixana remnepatyp Llenbcus.

Jlexnusi, ypok. Mozenb uneanbHOro raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KUHETHUECKON TEOPUHU HICAIBHOIO
ra3za. AOCOJIOTHas TeMmIepaTypa Kak Mepa CpelHed KMHETHYSCKOW 3HEPTUU TEIJIOBOTO JIBIXKCHHS YacTHUI[ rasa.
Illxanma temnepatyp KenpBunaa. ['a3oBple 3akoHbBL. YpaBHeHne MenpaeneeBa-Knaneiipona. 3akon JlanpToHa.
Wzomporieccbl B WAealbHOM Ta3e C TOCTOSIHHBIM KOJNMYECTBOM BemlecTBa. [ 'paduueckoe mpeacTaBieHUE
M30MPOLIECCOB: M30TepMa, U30X0pa, n300apa.

IIpakTHyeckoe 3aHsTHE. Penienue 3a1a4 ¢ npuMeHeHrneM ocHOBHOro ypaBHeHuss MKT , Ha ypaBHEHUS COCTOSHUS
MAeaIbHOrO Ia3a, M30MPOLECCHl, BBIUUCICHHE CPEAHEH KMHETHUECKON SHEPTHH ABUKECHUS] MOJICKYJI.

Tema 3.2.
OcHoOBBI
TepMOAMHAMUKH

Jlexkuusi, ypok. TepMoguHamMuieckas cucremMa. BHYTpeHHSIsI SHEPTHUS TEPMOJUHAMUYECKOW CUCTEMBI U CIIOCOOBI
c€ m3meHeHus. KomnyecTBO TEIUIOTHI U paboTa. BHYTpEHHsS HEPrusi OJHOATOMHOTO HJCANbHOrO ras3a. Buubl
TeIIonepeaadn: TEIIONPOBOIHOCTh, KOHBEKIIH, U3JIydeHUE. Y IelbHAsl TEMIIOEMKOCTh BemecTBa. Komnuectso
[TEIUIOTHI IPH TEILIONEPEAAYe.

Jlexkuusi, ypok. [lonstue 06 agmabatHom mpouecce. [lepBoiii 3akoH TepMoaMHaMuKH. [IpuMeHeHHE MEpPBOrO
3aKOHAa TEPMOJWHAMHKH K wm3omporeccaMm. ['padudeckas wHTepnperamus paboTsl raza. Btopoit 3akoH
repMonuHaMuku. HeobpaTtumocts mponieccoB B mpupoze. TemnoBele MamuHbl. [IpuHIUIBI JEHCTBUS TEIIOBBIX
mammH. KI1J1 TenmoBoii mamuuel. [Hukn Kapao u ero KI1JI[. Dkonornueckue mpoOIeMbl TeTIOOHEPTeTHKU.

IIpakTHYeckoe 3aHATHe. Pemienne 3aa4y ¢ UCMOJIb30BaHUEM MIEPBOTO 3aKOHA TEPMOJMHAMHUKH, ITukia KapHo.
[IpeoOpa3oBaHus JHEPTUH B TEILUIOBBIX MAaIIMHAX

Tema 3.3.
ArperaTHble COCTOSTHUS
BelllecTBA.
da3oBble Mepexoabl

Jlexuusi, ypok. IlapooOpasoBanme u koHumeHcauus. Mcmapenue W kuneHue. AOCONIOTHasE M OTHOCUTEJIbHAs
BIIQXKHOCTH BO3Ayxa. HackimeHHslit map. Y nenbHas Tenaora napooOpa3zoBaHus. 3aBUCUMOCTh TeMIEpaTyphl KUIIEHHUS
oT nasneHus. Teépmoe Teno. Kpucramnmueckue u amopdHble Tesna. AHU30TPOIUS CBOMCTB KpUCTaIOB. JKujakue
kpuctamisl. CoBpeMeHHble MaTepuaibl. [InaBiaenne n kpucramumzanus. Y nenbHas Teriora miasieaus. Cyonumanus.
'YpaBHEHHE TEIUIOBOTO OajiaHca

HpaKanecRoe 3aHsTHE. PemeHue 3a1ad Ha YpaBHCHUE TCIIJIOBOT'O Oamanca IIpyu nepexoae BEUICCTBa U3 OAHOI0
ArperaTHOTr0 COCTOSAHUS B APYTOC.

Bcero 1 cemectp

68

2 cemecTp

Pazgen 1V. DaexkTponnHamuka

Tema 4.1.
DJIeKTPOCTATHKA

Jleknusi, ypok. OnexkTpuzanusi Tel. OIeKTpuuyeckuil 3apsa. [IBa Buaa siaekTpuyeckux 3apsiaoB. [IpoBogHukw,
MUAIIEKTPUKU U TOJYNPOBOJHUKHU. 3aKOH COXpPAHEHHUsS 3JEKTPUUYECKOro 3apsana. BzaumopneiicTBue 3apsinoB. 3akoH

Kynona. TodeuHBIH dIEKTPUUECKUI 3apsia. DiIeKkTpudeckoe moje. Hanpsox€HHocTh dnexTpuaeckoro moust. [Ipunium




CYMEPIIO3UIINA  DJICKTPUYCCKUX  Mmojie. JIuaunm  HampsokEHHOCTH — dJICKTpHUYecKoro mons. PaGora  cui
piekTpoctatudeckoro  mons.  [lotenmman. PasHocte  moTeHmmanoB. [IpOBOJHWKM W IUDIIEKTPUKH B
PIEKTPOCTATUYECKOM TToie. JuanexTpuueckas MPOHUIIAEMOCTh. DNeKTpoéMKocTh. KoHmeHcaTop. DIeKTpOEMKOCTH
MJIOCKOTO KOHJIEHCATOpa. JHEPTHs 3apsHKEHHOT0 KOHISHCATOpa.

HpaKTl/I‘leCKOC 3aHsATHe. Perenne 3amaq Ha BEIYUCICHUE CHJI B3aUMOJICMCTBHUS TOUSUHBIX OJICKTPUYCCKUX 3apsAa0B,
HAIMMPAXKECHHOCTU JJICKTPUYCCKOro IIOJISI W NOTCHHUATIAa 3JJICKTPUYCCKOI'O IO OAHOIO M HECKOJIBKUX TOUYCYHBIX
DJICKTPUYCCKUX 3apaa0B.

Tema 4.2. IlocTossHHBII
3JIEKTPUYECKH I TOK.
Toku B pa3jIM4YHbIX
cpeaax

Jlekuus, ypoK. DIEKTPUIECKHA TOK. YCIOBHUS CYIIECTBOBAHUA dJIEKTpUUYEcKOro Toka. Mcrounwmku Toka. Cuia
roka. llocrosmnsiii Tok. Hampspkerme. 3akon Owma g yd9acTka MemH. ODIEKTPHUYECKOE COMPOTHUBIICHHUE.
YnenpHOE  CONpOTHBIEGHHME BewiecTBa. llocnmenoBaTenpHOe, TMapasiebHOE, CMELIAHHOE COEJUHEHHE
MPOBOJAHUKOB. PaboTta anekTpudeckoro toka. 3akoH Jxoynsa-Jlenna. MomHocth anekTpudeckoro toka. IJ[C u
BHYTPEHHEE CONPOTHBICHHE HCTOYHHKA TOKa. 3akoH OMa I MONHOW (3aMKHYTOW) AIEKTPUUYECKOW IEMH.
KopoTkoe 3amMbIKaHue.

Jlekuusi, ypok. DJIEKTPOHHAS MPOBOAUMOCTH TBEPHABIX METAIOB. 3aBUCHUMOCTH CONPOTHBICHHUS METAJUIOB OT
remieparypbl. CBEpXINpPOBOAUMOCTb. OJEKTPUUYECKUHM TOK B BakyyMe. CBOICTBa 3JEKTPOHHBIX IIyYKOB.
[lonynpoBoguuku. CoOcTBeHHass W TMpUMEcHass MPOBOJMMOCTH TMOXYyHNpoBOAHUKOB. CBoHcTBa p-N-mepexona.
[MonynpoBOAHUKOBBIE TMPUOOPHL.  DJIEKTPUUECKHA TOK B  pacTBOpaXx M  paciuiaBax  d3JEKTPOIUTOB.
DJIEKTPOTUTHYECKAS JUCCOIUAIMA. OJEKTPONIN3. OIJIEKTpUYECKHMH TOK B razax. CaMOCTOATENbHBIN U
HEeCcaMOCTOATENbHbIN pa3psa. Monnus. [lnazma.

HpaKanecxoe 3aHfATHe. PemeHne 3a1a4 ¢ HCIOIb30BaHHEM 3aKOHOB IIOCTOSIHHOTO TOKAa. BrramcieHne mapaMeTpOB|
HCTIH IPH pa3JINYHbIX COCAMHCHUAX IMPOBOJAHNUKOB.

Tema 4.3.
MarsuTHoE 110J1€.
DJIEKTPOMATHHUTHASA
HHIYKIHS

Jlexums, ypok. IlocTosHHble MarHuThl. B3aumonaeicTBHE MOCTOSSHHBIX MarHMTOB. MarHuTHoe nosie. Bekrtop
MAarHUTHOM MHAYKUUU. [I[puHUOMO Ccyneprno3MUMM MAarHUTHBIX mojied. JluHuu MarHuTHOM uHAyKuuu. Kapruna
MTMHUNA MarHUTHOW WHIYKIIUU TOJS MOCTOSHHBIX MAarHUTOB. MarHWTHOE IOJieé MPOBOJHHUKA ¢ TOKOM. KapTunal
MUHUNA WHIYKIIAA MAarHUTHOTO TOJS JUIMHHOTO MPSMOTO MPOBOJIHHUKA W 3aMKHYTOTO KOJIBI[EBOTO MPOBOJIHUKA,
KaTyIIKH ¢ TokoM. OmbeIT Opcrena. B3aumopeiicTBue mpoBOAHUKOB ¢ TokoM. Cuna Awmmepa, €€ MOIysnb H
HanpaBieHue. Cuna JlopeHua, e€ MoAyJib M HampaBiieHHE. J[BUKEHHE 3apsDKEHHOUW 4YacTULBI B OJHOPOAHOM
MarHuTHOM 1osie. PaGota cuiibl JlopeHiia. DIeKTpOMarHuTHOE MOJie

Jlekiusi, ypok. SBieHue 35eKTpoMarHuTHON HHAYyKIuU. [1oTok BekTopa MarauTHOU MHAYKIUU. D1 C HHIYKITUN.
3akoH anekTpomMarauTHOW MHAyknuu dapanes. Buxpesoe anextpudeckoe nose. 9JJC MHAYKINK B MPOBOJHHUKE,
NIBUXKYILEMCSI TIOCTYNATEIbHO B OJHOPOJHOM MarHuTHOM mnone. [IpaBuiio JleHuma. MHAyKTUBHOCTB. SIBieHuUE
camonaAyKnuHu. JJ[C camomHAyKIMH. DHEPTUsS MATHUTHOTO TOJISI KATYIIKH C TOKOM.

IIpakTHyeckoe 3ansiThe. Pemenne 3agad ¢ npuMeHeHueMm cuibsl Amrepa u Jlopenma. Pemenue 3amau Ha 3aKkoH
piieKTpoMarHuTHON MHAYKuuH. [IpaBuiio GypaBunka, NpaBUIIO «JIE€BOW» U «IPABOW» PYKH.

Paszgen V. Kojie0anusi ¥ BOJIHBI

Tema 5.1.
Mexanugeckne u
JIEKTPOMATHUTHBbIE
KOJIe0OaHNA

Jlexuusi, ypok. Konebarenbnas cuctema. CBoOonmHble MexaHWdeckue KoneOanus. ['apmMoHHueckue KojeOaHMSL.
[lepuon, yacrora, ammiutyaa u (aza xonebanuii. [IpyuHHBIH MasTHUK. MaTtemaTHdecKHMid MasTHHK. YpaBHEHHE
rapMOHUYECKUX KojeOanuid. [IpeBpaimieHne >HepruM NpU TrapMOHWYECKUX KonebaHusx. KomebarenbHbIH KOHTYD.
CBOOOJIHBIE  3NEKTPOMAarHUTHBIE KOJeOaHWs B HWACAILHOM KoJeOaTeIbHOM KOHType. AHAJOTHS MEXAYy|




MEXaHWYECKUMH U DJEKTPOMAarHUTHBIMU KoneOaHusimu. @opmyma Tomcona. 3akoH COXpaHEHHUS DSHEPTHUH B
WeabHOM KOoe0aTeITbHOM KOHTYPE..

Jlexnus, ypok. [IpencraBieHue o 3aTyxaroIux KojicOaHUsAX. BrIHYKICHHBIC MeXaHUUECKUe KoyeOaHus. Pe3oHaHC.,
BreIHYKICHHBIC 3JCKTPOMarHUTHBIC KosieOanus. [lepemennbplii Tok. CHHYCOUIABHBIN MMEPEMEHHBINA TOK. MOIIHOCTH
MEPEeMEHHOTO TOKa. AMIUIUTYZHOE M [EHCTBYIONIee 3HAYEHWE CHIIBI TOKAa M HampsbkeHus. TpaHcdopmartop.
[Tpon3BOACTBO, Mepenaya W TOTPEOICHHE DIICKTPUYSCKON SHEPruu. DKOJOTHYSCKUE PUCKUA TIPU TPOH3BOJICTBE
biexTposHeprun. KyiapTypa UCnofib30BaHUsI 3JEKTPOIHEPTUH B MOBCETHEBHOM JKU3HU

IIpakTHyeckoe 3aHATHe. Pemenne 3a1a4 Ha BEIYMCIICHUE TTapaMeTPOB MPYKUHHOTO U MAaTEMATHYECKOTO MasiTHHKA.
Pemenwne 3aga4d ¢ npuMeHeHneM (opMyiel ToMCOHA M 3aKOHOB COXPAaHEHHUS YHEPTHU.

Tema 5.2. MexaHnueckue
U JIEKTPOMATHUTHbBIE
BOJIHBI

Jleknms, ypok. MexaHuyeckue BOJIHBI, yciloBHUs pacnpocTtpaHeHus. [lepuoa. CkopocTh pacmpocTpaHeHHs U
nnuHa BoJHBL [lomepednble U mpogoibHbIe BoNHBL. MHTepdepeHnus n qudpakuus MEXaHUYECKUX BOJH. 3BYK.
CxopocTb 3ByKa. [ poMkocTs 3Byka. Bricota ToHa. TemOp 3ByKa.

Jleknusi, ypoK. ODJIEKTPOMAarHUTHBIE BOJIHBL. YCJOBHUS U3JIYYEHHS JIIEKTPOMArHUTHBIX BOJH. B3aumHasl
opueHTalus BekTopoB E, B, v B anextpomarauTHoOi BoJiHe. CBONCTBA 3JE€KTPOMAarHUTHBIX BOJIH: OTpa)K€HUe,
npelioMIIeHne, moJisgpu3anus, audpaxkuus, wuHTepdepenuus. CKOPOCTh dNEKTpOMarHUTHbIX BOJH. [llkana
PIEKTPOMArHUTHBIX BOJIH. [IpMMeHEHHE 3JeKTPOMAarHUTHBIX BOJH B TEXHHUKE U ObITy. IIpHHIUIBI pagnocBs3u u
reneBuaeHus. Panronokanus. DneKTpOMarHUTHOE 3arpsi3HEHUE OKPYXKAloIIeH Cpeabl.

IIpakTHyeckoe 3aHsTHe. PemieHue 3ajauy Ha BBIYMCIEHHE IapaMeTPOB 3BYKOBOM BOJIHBI B Pa3iIMYHBIX Cpefax
acnpocTpaHeHus. Pemenue 3agay Ha npenomieHNE, NOJISpU3aliio, Judpakuo, HHTEp()EPEHINIO Pa3InYHbIX BOJH.

Tema 5.3.
Onrtuka

Jlexknusi, ypok. I'eomerpuueckas ontuka. [IpsamonuHeliHOe pacnpocCTpaHEHHUE CBETa B OJAHOPOJHOU cpere. Jlyyl
cBeTa. ToueuyHblid UCTOYHHMK cBeTa. OTpa)keHHUE CBETA. 3aKOHBI OTpaXCHHs cBeTa. IlocTpoeHUue M300paKeHU B
MIocKoM 3epkaje. [Ipenomiienre cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIN MOKAa3aTelb MPEIOMICHHUS.
[lonHOEe BHYTpeHHee oTpakeHue. lIpefenbHBIA yroj MOJHOTO BHYTPEHHETO oTpaxkeHus. Jlucmepcus cpera.
CnoxHblld coctaB Oemoro cera. llBer. CoOuparomue u pacceuBaroniue InH3BL. ToHkas nmH3a. DOKycHOE
[pacCTOSIHUE W ONTHYECKas CHJIa TOHKOW JuH3BL. llocTpoeHne m300pakeHUN B COOMPAIONIUX U PACCEUBAIONINX
nmuH3zax. Popmyna TOHKOW JMH3BI. YBEJIWUYCHUE, AaBaemoe JHH30U. [Ipeaensl NpUMEHUMOCTH re€OMETPUUYECKOM
OITHKH.

Jleknusi, ypok. BosHoBas onrtuka. Mutepdepennus cBera. KorepeHTHbIe MCTOYHHMKH. Y CIIOBHS HAOJIIOICHHUS
MaKCUMyMOB U MHHMMYMOB B UHTEP(HEPEHIIMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.
Judpakmus ceera. JudpakuwoHHass pemérka. YCIoBHe HAONIOJCHUS TIaBHBIX MAaKCUMYMOB IpU TaJeHUHU
MOHOXPOMAaTHYECKOTO CBeTa Ha NU(PpakimoHHyto pemérky. [lomsipusanus cera.

IMpakTnyeckoe 3anstue. [loctpoeHne 300pakeHU B cOOMPAIONIMX M PACCEHBAIONINX JMH3aX. PerreHue 3agad Ha
orpeesieHre OKYCHOTO PACCTOSIHUSI, OITHYECKON CHIIBI JIMH3bI M BEIYUCIICHHE TU(DPAKIIUH.

Pasznen VI. OcHOBBI cienMAJbHOI TEOPUH OTHOCUTEJIHLHOCTH

Tema 6.1.
OCHOBBI CIeITHAJTLHOM
Teopuu
OTHOCHTEJIBLHOCTH

Jlekums, ypok. ['paHuinpl NOPUMEHMMOCTH KJIACCMYECKOM MeXaHWKW. llocTynarbl cHenuaibHOM Teopuu
OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOJYJS CKOPOCTU CBETa B BaKyyMe, MPUHLUII OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEAJICHUE BPEMEHHM U COKpAILECHUE JJIUHBL. OHEPrus U HUMIYJIbC

[peNATUBUCTCKOM yacThIlbl. CBsI3b MAacChl C SHEPTHEH U UMITYJIbCOM PENSITUBUCTCKOM YacTHIIbl. DHEPTHUs TIOKOSI.




Pa3gen VII. KpanroBas pusuxa

Tema 7.1.
JJIeMeHTHI KBAHTOBOM
ONTHKH

Jlexnus, ypok. ®oronsl. ®opmyna [Inanka cBs3u 3Heprun (POTOHA € €ro 4YaCTOTOW. DHEPrus U UMITYJILC (hOTOHA.
OTtkpeITHE 1 HecaenoBanne Gorodddexra. OmeiTel A. I'. CTomerosa. 3akoHbI poTtodddekTa. YpaBHeHHE DWHINTEHHA
st poroaddekra. «KpacHas rpanuta» Gorosddekra. Jasnenue ceera. OnpiTe! [1. H. Jlebeaera. Xumudeckoe
IEICTBUE CBETA.

[MpakTHyeckoe 3aHsATHE. PemicHue 3a1a4 ¢ IpUMEHEHHEM ypaBHEHMsI DWHINTEHA, 3aKOHOB (hoTod(deKTa 1
(hopmyner [1manka utst SHEPTHH CBSI3M (POTOHA C €TO YaCTOTOH.

Tema 7.2.
CtpoeHue aToma

Jlexuus, ypok. Monens atoma Tomcona. OmbrTsl Pezepdopna no paccesuuro a-gactuil. [manerapHas Moaens atoma.
[loctynarel bopa. Uznyuenue u norsomienue GOTOHOB MPH MEPEXO/IC aTOMa C OJHOTO YPOBHS SHEPTHU Ha APYTOH.
Bunel criektpoB. CriekTp ypoBHEM sHEpruu aromMa Boiopoaa. BonHossie cBolicTBa yacTull. Bonnsl ne bpoiins.
KopmyckynisipHO-BoJIHOBOM nyanu3M. CHOHTaHHOE M BBIHY)KJCHHOE HU3JIyUEHHE.

Tema 7.3.
AToMHoOe siIpo

Jleknms, ypok. DKCIIEpUMEHTHI, T0Ka3bIBAIOIINE CIOKHOCTh CTpoeHus sfapa. OTKphITHE PalMOaKTUBHOCTH. OMBITHI
Pesepdopna 1o OmpenesieHUIo0 CocTaBa PaauoaKTUBHOrO u3inydeHus. CBoiicTBa anbda-, OeTa-, raMMa-u3JIydeHUs.
BrusiHue paguioakKTHBHOCTH Ha JKHBBIE OpraHu3Mbl. OTKpBITHE TPOTOHA M HeWTpoHa. HykioHHas monenb smapa
I'eiizenOepra-MBanenko. 3apsin sapa. MaccoBoe uncio siapa. M30Tomesl.

Jlekuusi, ypok. Adjbda-pacnan. OJEKTpOHHBIH W TMO3UTPOHHBIA OeTa-pacman. ['amMma-uznydeHue. 3akoH
[PaIMOaKTUBHOTO pacrmajna. DHeprus CBA3M HYKIOHOB B siape. Sxepubie cumbl. Jledekt maccwl siapa. SmepHble
peakuuu. [lenenne u cunres snaep. AnepHbiii peaktop. Tepmosineprsrii cuntes3. [Ipo0neMbl u IEpCEKTUBHL SIAEPHOM
SHEPreTUKU. JKOJOTMYECKHUE AaCHEKThl SAECPHOW SHEPreTUKU. DJIEMEHTAapHble 4YacTULbl. OTKpPBITHE IMO3UTPOHA.
MeTopl HAOMIOJACHUS W PETHCTPAIlMU JJIEMEHTApHBIX dacTuil. (DyHIaMEHTaIbHbIC B3aUMOJCHCTBUA. EIWHCTBO
(hr3nyecKoil KapTHUHBI MHpA.

HpaKaneCKoe 3aHsATHE. Pemenue 3aa4 Ha OIMpEACJICHHUE MPOAYKTOB ﬂ,Z[CpHOfI pCaKknun, pacyeT SHCPruun CBA3Y
ATOMHBIX SJICEP. Pemenne 3aaa4 C MIPUMCHCHUCM 3aKOHA PaIMOAKTUBHOI'O pacriaja.

Paznea VIII. DnemenTsl acTpoHOMUM U acTPOGU3NKHU

Tema 8.1.
DJIeMeHTbI aCTPOHOMMHU
H ACTPOPU3UKHU

Jleknms, ypok. Otambl pa3BUTHS acTpoHoMuM. [IpHkiagHOE M MUPOBO33PEHUECKOE 3HAUEHHE ACTPOHOMHHU. Buj
3Bé3nHOro Heba. CosBe3qus, sipKue 3BE3NbI, IUIAHETHI, WX BuauMoe apiwkeHue. ConHewnas cucrema. CoiHIle.
ConHeuHast akTUBHOCTB. McTounnk sHeprun CoiHIa U 3BE3M. 3BE3ABI, UX OCHOBHBIE XapaKTEpUCTHKHU. J(narpammal
(CIIEKTPAJIBHBIN KIIaCC-CBETUMOCTBY. 3BE3/bI INIABHOM MOCIIEN0BATENBHOCTU. 3aBUCUMOCTDh «MacCa-CBETUMOCTBY IS
3BE3MT TTIABHOM IOCJIENOBATENHHOCTU. BHyTpeHHee CTpoeHHue 3BE3M.. DTambl XKU3HHU 3BE3M. Miteunsiii [lyTh-Haa
["anaxtuka. [lomoxxenue u amwxkenue ConHua B ['amaktuxe. Tumel ramaktuk. PagporagakTHku U kBa3apbl. UEpHbIE
NBIPBI B siApax rajakTuk. Beenennas. 3akoH Xa0O6usa. PasOeranue ramaktuk. PenmkroBoe usnmyuenune. MaciiraOHas
cTpykTypa Bcenennoi. Meraranaktuka. Hepeménnsie mpo0baemMpl acCTpPOHOMHHL.

Bcero 2 cemectp

40

Bcero uacos

108




3.YCJIOBHSA PEAJIM3AIIMA PABOYEN MPOT'PAMMBI JUCIIUILIVHBI

3.1. Ucnosib30BaHUe AKTUBHBIX U HHTEPAKTUBHBIX (p)OPM NpoBeIeHUs 3aHATHH]

JIJisi IOATOTOBKH CIIEMAIMCTOB CPEIHET0 3BEHAa B 00pa30BATEIBHOM MPOIECCE MIMPOKO
WCIIOJIb3YIOTCS Takue (DOPMBI TPOBEICHUS 3aHATHM KaK:

- CEMHUHAap;

- KOMITBIOTEPHBIC CUMYIISIINH;

- TPYIIIOBBIEC TUCKYCCHH,

- Keiic-3a/laHue u Jp.

- SKCIIEPUMEHT, PEIlICHHE TUIIOBBIX 3a7a4 U T.1.

[IpumMeHsIOTCS CclIenyoIIe COBpEeMEHHbBIE 00pa30BaTeIbHbIE TEXHOJIOTHUH:

- TEXHOJIOTUS COTPYTHUYECTBA;

- TEXHOJIOTHUS Pa3BUTHUS KPUTHUECCKOTO MBIILJICHHUS;

- IPOOJIEMHOTO U JTUYHOCTHO-OPUEHTUPOBAHHOTO O0YUYECHUS;

- ”H()OPMAITMOHHBIE TEXHOJIOTHH.

AKTHBHBIC U HHTCPAKTHBHBIC q)OpMLI IIPOBCACHUS SaHHTHﬁ, HCIIOJIb3YEMbIC B y‘le6HOM mpouecce

Cemectp Bup 3anstus AKTHBHBIH,
Tema 3anaTUS HHTEPAKTUBH
BIil METOX
1 cemectp Jlexuwsi, ypok W3yuenne  aBuwkenus  Opycka  mo| CemmuHap
HAKJIOHHOM IIOCKOCTH
[TpakTrueckoe Onpenenenne  Maccbl  BO3AyXa  B| OKCIIEpUMEH
3aHSTHE KJIACCHOW KOMHATe Ha OCHOBE M3MEpEHUI T
0o0béMa  KOMHATHI, JIaBJICHUS U
TEMIIEpaTyphl BO3/1yXa B HEU
Jlexuus, ypok DKoJorn4ecKkue npobnems] ['pymnmnossie
TEII0PHEPTETUKHY. JTUCKYCCUH
[IpakTuueckoe CriocoObl U3MepeHus BIAKHOCTH. DKcrepuMeH
3aHSTHE T
2 cemecTp IIpakTrHueckoe HccnenoBanue cBoWCTB n300paxeHuil B ['pymnmosble
3aHSTHE JINH3aX. JUCKYCCHH

3.2. YueOHO-MeTOAHYECKOE 00ecIIeueHne

CBGZ[GHI/IH 00 OJICKTPOHHBIX MOJHOTCKCTOBBIX peECypcCax, AOCTYyIl K KOTOPbBIM oOecrieunBaeTCs Ha
OCHOBAHUH IIPAMBIX JTOTOBOPOB

[lepeueHbr  JOKyMEHTOB, MOATBEPXKAAIONINX  HAIWYHE/TIPABO  HCIIONB30BAaHUS  IHU(PPOBBIX
(anexTpoHHBIX) OuOIHOTEK, DBC

Kontpakr Ne 656/0Y ot 30.12.2022. (DBC
Y02, 1. ZNANIUM.COM>) 01.01.2023 — 21.12.2023
2024 )
5 i{ﬁ:zzim Ne 411/0Y ot 10.10.2022. (OBC 12.10.2022 — 11.10.2023
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https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf

Jlunen3uonHelil KoHTpakT Ne 225/1V ot
25.07.2023 (9BC IOpaiit — BO)

05.08.2023 — 04.08.2024

JInnensuonuslii koHTPakT Ne 62//1Y ot

4 23.03.2023 (OBC HOF eLibrary) 01.01.2023 - 31.12.2023
JInnen3uoHubi KoOHTpakT Ne 226//1Y ot

> |25.07.2023 (3BC IOpaiir — CIIO) 05.08.2023 - 04.08.2024

6. Kontpakt Ne 493//1Y or 11.11.2022 11.11.2022 — 11.11.2023

(Dnekrponubie hopMel yuedHnkos i CI10)

Jlorosop Nel01/H25/2097 ot 28.03.2017
7. | (HaumoHanpHas 3ieKTpoHHA OUOIMOTEKA

(H9b))

Kontpakr Ne 8/AT ot 24.01.2023 Ha
8. | npuoOpeTeHrE NEPUOAUYECKUX EUYATHBIX 01.01.2023 — 31.12.2023

H3JIaHUI

28.03.2017 — 28.03.2022
(mpononranus 1o 28.03.2027)

9 AKT BBOJA B DJKCIUTyaTallMl0 DJIEKTPOHHOU

onGmorexu BTAY Ne 33 ot 19.01.2016 becepouno

ObecrieyeHHOCTh YUEOHOM JINTEepaTypoil pu peaau3alnuu padoyeil mporpaMmmbl

3.2.1. OCHOBHbBIE UCTOYHHUKHU:

1. Tennenmreiitn JI.O., bynatoBa A.A., KopuunseB W.H., Komkuna A.B. ®usmka. 10
kiacc. ba3oBeiil u yrinyOneHHbIH ypoBHH (B 2 "acTsx). Yacte 1. DnekrponHas Gopma yueOHuka. /
noza pexa. OpnoBa. — M.: AO «M3narensctBo «IIpocBemienune», 2022. - [DU] — Pexum mocryma:
WHIUBUTYaJIbHBIN JOCTYII.

2. T'enpenmireiin JI.O., bymaroBa A.A., KopuunseB W.H., Komkuna A.B. ®wusuka. 10
kiacc. ba3oBelil U yrinyOneHHbIH ypoBHU (B 2 "acTsx). Yacte 2. DnekTpoHHas popma yueOHuka. /
noza pexa. OpnoBa. — M.: AO «M3narensctBo «IIpocBemienune», 2022. - [DU] — Pexxum mocryma:
WHIUBUTYaJIHBIN JOCTYII.

3. I'ennmenmireiin JI.O., bymaroBa A.A., KopuunseB W.H., Komkuna A.B. ®wusuka. 11
kiacc. ba3oBeiil u yrinyOneHHbIH ypoBHH (B 2 "acTsx). Yacte 1. DnekrponHas Gopma yueOHuka. /
noza pexa. OpnoBa. — M.: AO «M3narensctBo «IIpocBemienune», 2022. - [DU] — Pexxum mocryma:
WHIUBUTYaJIbHBIN JOCTYII.

4. Tenpenmreitn JI.3., bymaroBa A.A., Kopuunees U.H., Komkuna A.B. ®usuka. 11
kiacc. ba3oBelil U yrinyOneHHbI ypoBHH (B 2 wacTsx). Yacte 1. Dnekrponnas hopma yueOHuka. /
nox pen. Opnosa. — M.: AO «M3natensctBo «IlpocBemenue», 2022. - [OU] — Pexxum pocryna:
WHIUBUTYAJIbHBIN JOCTYII.

3.2.2. JlomoTHUTEeTbHBIC UCTOYHUKY:

1. T'opnay, B. B. ®usuka: yuebHoe nocodue Juis cpeTHero npohecCHOHaTBLHOT0 00pa30BaHUs
/ B. B. T'opnau. — 2-e m3x., ucnp. u jon. — Mocksa: M3narensctBo FOpaiit, 2022. — 215 ¢. — -
[OU] — Pexxum nmocryma: https://urait.ru/bcode/494218>

2. BacumpeB, A. A. ®wusmka: ydyeOHOe IOcoOWMe JUIS CpeAHero MpodheCCHOHATHLHOTO
obpazoBanusi / A. A. Bacunees, B. E. ®enopos, JI. 1. XpamoB. — 2-e u3., ucmp. u gomn. — Mocksa:
W3narenscrBo FOpaiit, 2018. — 211 c. - [DU] — Pexxum poctyma: https://urait.ru/bcode/410102>.

3. PommonoB, B. H. ®usuka an8 Komwiemkeil: ydeOHoe mocoOue IS CPEaHEro
npodeccuonanpHoro oopazoanus / B. H. PoguonoB. — Mocksa: M3narensctBo HOpaiit, 2022, —
202 c. - [DU] — Pexxum moctyma: https://urait.ru/bcode/494934>.

4. Tpynos, I'. M. O6mas ¢wusuka. JlomonmHUTEIbHBIE MaTepUAIbl JIJII CAMOCTOSTEIHHOM
14



https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://urait.ru/bcode/494218
https://urait.ru/bcode/410102
https://urait.ru/bcode/494934
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=19476&TERM=%D0%A2%D1%80%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%93.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus

paboTsl: yueOHOe mocobue ams cno / TpyHos I'. M. — Cankr-IletepOypr : Jlans, 2020 .— 72 ¢. —
- [BU] — Pexxum mocryma: https://e.lanbook.com/book/146680>

5. l'opnayg, B.B. ®usuka. 3agauu, TecTel. MeToab! penieHus: yaebHoe nocoodue s cro / B.
B. Topmau— MockBa : IOpaiir, 2022 .— 301 c¢. - [DU] - Pexum pgocryma:
https://urait.ru/bcode/494416>

3.2.3. Meroandeckue u3gaHus
1. ®usuka [DneKTPOHHBIA peCcypc]: METOANYECKUE YKa3aHUs TI0 OCBOCHHIO THUCIUTIIMHBI U
CaMOCTOSITENILHON paboTe Il 00YYArOMMXCs 10 CHEIHATIBHOCTSIM CPEIHEro MPohecCHOHATBLHOTO
obpazoBanus / coct. E. C. [lerprikuna. - Boponex: BopoHexckuii TOCyaapCTBEHHBIA arpapHbIi
yuuBepcuret, 2023. - Pexxum nocryna: <URL: http://catalog.vsau.ru/elib/metod/m8154.pdf>

3.2.4. [lepnoandeckue U3aHUs

1. BectHuk BopoHexCKOro rocy1apcTBEHHOI'O arpapHOro YHUBEPCUTETA: TEOPETUUECKUN U
Hay4HO-TIpaKTH4YeCKui xypHai / BopoHex. roc. arpap. yH-T - Boponex: B[AY, 1998-

2. Bectnuk MockoBckoro YuupepcuteTa. Cepust 3. @usuka. Actponomusi/ MI'Y wum.
M.B.JIomonocoBa — Mocksa, 1946-

3. Hayuno-nonynsipHblii pusznko-maTeMaTuuecKui xypHan «KBaHt»

3.2.5. CaiiTel 1 HH(POPMAITMOHHBIC TOPTAITBI
1. http://school-collection.edu.ru - Enaunas xosutekiuss nU(POBBIX 00pa30BaTEIbHBIX

peCypcoB.
2. http://nuclphys.sinp.msu.ru - ®usuka B UnTepHeTe.

3.3. MaTepuaJIbHO-TEXHHYECKOE U MTPOrpaMMHOe odecriedeHne

CBeI[eHI/ISI O IpOrpaMMHOM oOecrieueHNU O6IH€FO Ha3HA4YCHUA

No HazBanue Pasmemenne

1 | Onepanuonnsie cuctemsl MS Windows / Linux IIK B noxabHOH ceTn

BIr'AY

5 [Makets! opucHbix npunokenuit Office MS Windows / 1K B nokaibHOI ceTn
OpenOffice BrAy

3 | lporpammet st ipocmoTpa ¢aiinos Adobe Reader / DjVu [1K B J10KaIbHOM CETH
Reader BIr'AY

4 Bpayseps! Sunexc bpaysep / Mozilla Firefox / Internet 1K B nokaibHOI ceTn
Explorer BraAy

IIK B nokajlnLHOM ceTH
BT'AY

IIK B nokaJibHOM ceTH
BIrrAy

IIK B nokaJibHOM ceTH
BIrrAy

IIK B TOKaJIBHOH CETH
BI'AY

I1K B nokanbHOMU ceTH
BTAY

5 | AaruBupycuas nporpamma DrWeb ES

6 | Ilporpamma-apxuBarop 7-Zip

7 | Mynbsrumenua npourpsisatens MediaPlayer Classic

8 | [lnardopma onnaitH-oOy4enus eLearning server

9 | Cucrema kommeioTepHOro tectupoBanust AST Test

ITomermenus A BemeHUss 00pa3oBaTeILHOTO TIpoIecca H 000pyI0BaHNE
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https://e.lanbook.com/book/146680
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=19476&TERM=%D0%93%D0%BE%D1%80%D0%BB%D0%B0%D1%87,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/494416
http://catalog.vsau.ru/elib/metod/m8154.pdf
http://school-collection.edu.ru/
http://nuclphys.sinp.msu.ru/

HaumeHnoBanue o0beKTa,
MTOITBEPIKIAOIIETO HATMINE
MaTepUAIbHO-TEXHUYECKOTO

obecrieueHus, ¢ epeIHeM

OCHOBHOT'O 000PYAOBaHUS

/o

Anpec (MecTonooxkeHne) 00beKTa,
TIOJITBEPIKIAIOIIECTO HATMYHE MaTepHaIbHO-
TEXHUYECKOT0 0OecieyeHus (¢ yKkazaHueM
HOMeEpa TaKOro 00BEKTa B COOTBETCTBUU C
JOKYMCHTaMH 110 TEXHUYECKOU
VHBCHTAPH3AIINN )

1 VYyeOHas ayauTopusi IJisi TPOBEICHHS
3aHSATHH BCEX BHIOB, B TOM 4HCIIE

394087, Boponexckas o0mact, T.
Boponex, yn. Tumupsaszesa, 21. 3naHue

cpeny

UH(POPMALMOHHO-00Pa30BaATEIBbHYIO

IPYMIOBBIX u WHAMBUAYAIbHBIX | y4eOHOro KOopIyca OTIEICHHSI CPEIHEro
KOHCYJIbTAIlMi, TEKYyLIero KOHTPOJIA U | MPO(ecCHOHATBHOTO o0pa3oBaHUs
MIPOMEKYTOUHON arrectaruu: | (Kopmyc CIIO, obmexutue Ne 6)
KOMILJICKT y4ueOHOH mebenn, | Aya. 115
JIEMOHCTPALIMOHHOE o0opyoBaHue,
y4e0HO-HATJISTHBIC TTOCOOHS

2 VYyeOnas aymutopus. [lomemenue 394087, Boponexckas o0mactp, T.
JUIsL  CaMOCTOSITENIbHOM ~ paloTBhI: Boponex, yn. Tumupsazesa, 21. 3nanue
KOMIUIEKT yueOHOU Mebenu, | ydeOHOro KOpmyca OTAENIEHUS CPETHEro
JNEMOHCTpAIlMOHHOE  000py/HOBaHHe, | NPOPECCHOHATHLHOTO o0pa3oBaHUs
yueOHO-HarJIsHbIe nocoous, (Kopmyc CIIO, obmexutue Ne 6)
KOMIIBIOTEPHAs TEXHHKA c Ayn. 103
BO3MOXXHOCTBIO TOJKITIOYEHUS K CETH
«HTEpHET " o0ecrieyeHrEeM
JocTymna B AIEKTPOHHYIO

4. ®OHJ OHEHOYHBIX CPEACTB, KOHTPOJIb U OLIEHKA
PE3YJIbTATOB OCBOEHUA JUCIHHUIIJIMHbI

4.1. OueHkKa pe3y/JbTATOB OCBOEHUS JUCIHILJIMHBI

Pe3yabTarbl 00y4yeHust

DopMBbI H METObI KOHTPOJIA M OLIEHKHU

Ilepeuens TuuHOCMHBIX PE3YTbMAMOB:

- TOTOBHOCTh BECTH COBMECTHYIO JICITEIBHOCTh B
HMHTEpecax IpaXkJIaHCKOro OOIIECTBa, y4aCTBOBATh
B CaMOYIpaBJICHHWM B IMIKOJIE U  JIETCKO-
FOHOIIIECKUX OPTaHU3aIUsiX;

- IICHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM
CHUMBOJIaM; JOCTHUKCHHUSIM POCCUICKHX YYEHBIX B
o0acT GU3KMKH U TEXHUKE;

- CIIOCOOHOCTH OIIEHWBATh CUTYAIlMI0 W NMPUHUMATh
OCO3HAaHHBIEC PELICHUS, OPUEHTUPYSICh Ha MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B

JIeATEeIbHOCTH YYEHOTO;

- DCTETHYECKOE OTHOIIEHHE K MHUPY, BKIIOYas
3CTETUKY HAy4YyHOTO TBOPYECTBA, MPHUCYLIETO
¢u3nuecKkoii HayKe;

- WHTepec K Pa3TMYHBIM chepam

npodeCcCUOHANBHON JIESTEILHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (U3UKOH M TEXHHKOH, yMEHHE
COBepIIaTh  OCO3HAaHHBIK  BBIOOp  Oymymiei
npodeccid W peaju30BbIBATH  COOCTBEHHBIE
KU3HCHHBIC IJIaHEI;

- TOTOBHOCTb U CIIOCOOHOCTH K OOPa30BaHUIO U
caMoo0pa3oBaHMI0O B o0jgacT (QU3MKH Ha

Dopmvl KOHMPOA 00YUeHUA:

- TpakTUYecKoe 3ajJaHue 1o pabore cC

WHpOpMaIued, yaeOHHUKaMHU;

- MNOATOTOBKAa W 3allliTa WHAWBUAYAJIbHBIX U

IPYIIIOBBIX 33/IaHUH MPOEKTHOTO XapaKTepa;

odyuenusn:

d)oprl OUEHKU pe3yiomamuenocmu

TpaguOHUOHHAA CUCTEMa OTMCETOK B

Oamax 3a KaXKAYy10 BBIIIOJTHCHHYIO pa60Ty, Ha OCHOBC
KOTOPBIX BBICTABJIACTCA UTOrOBasd OTMETKA.

Memoowst KOoHmpoOna HAnPaeieHvl HA RPOBEPKY

\yMeHUus o0yuaouuxca:

- yCTaHaBJIMBaTb NPHUYUHHO-CJICICTBCHHBLIC CBA3U

MCXKAY SIBJICHUSIMU,

- HCHOJIb30BAHUC IIOJTYUYCHHBIX 3HAHUH JJIA

pCIICHUS IPAKTUYICCKUX,

- BEpHOE TIOHMMaHUe (UINYECKOW CYIIHOCTH

paccMaTpruBaCMbIX SIBICHUH U SaKOHOMepHOCTCﬁ,
3aKOHOB U TeOprI;

- YCTAaHOBJICHUE CBA3U MCXKAY N3y4YaCMbIM M paHECC

W3yYEHHBIM MaTEPHAaJIOM I10 Kypcy (U3UKH, a TaKKe
C MaTepualioM, YCBOCHHBIM IIPH M3YYEHUU APYIHUX
IIPEAMETOB;

- paboTaTh B Tpynne W NPEACTaBIsATh KaKk CBOIO,
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MPOTSKEHUU BCEH KU3ZHMU;

- pacuupenue OTIbITa JIEATETbHOCTH
JKOJIOTHYECKOW  HAIPaBIIEHHOCTH Ha  OCHOBE
MMEIONITIXCS 3HAHUH 110 PH3HKE;

- c(hOpMUPOBAHHOCTH MHPOBO33PECHUSI,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BuTHS PHU3HMUECKON HAYKH;

- OCO3HAHME IIEHHOCTH HAy4YHOW NeATEIbHOCTH,
TOTOBHOCTH B TMpoIlecce M3ydeHUsl (DU3HKH
OCYIIIECTBIIATH TIPOEKTHYIO M HCCIEI0BATENBCKYIO
JeSITeTbHOCTh MHANBHUIYaTbHO U B TPYIIIIE.

Ilepeuens memanpeomemupix pe3yibmamos:
- OIpenensiTb LENd JEATEJBHOCTH, 3aJaBaTh
HapamMeTpsl ¥ KPUTEPUU UX TOCTIDKEHHUS;
- BBIBJISITh 3aKOHOMEPHOCTH W TMPOTHBOPEYHS B
paccMaTpuBacMbIX (PU3MYECKUX SIBICHUSAX;
- KOOPOMHHMPOBAaTb M BBHINOJHATH pPabOTy B
YCIIOBHUSIX peanbHOrO, BUPTYaJIbHOTO "
KOMOWHHPOBAaHHOTO B3aMMOJICHCTBUS;
- pa3BUBaTh KPEaTHBHOE MBIIIICHUE IPU PEIICHUH
KU3HEHHBIX MTPOOIIEM;
- BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMHU
MOHATHSMU M MeToAaMu (U3HMUECKON HAYKH;
- BJaJeTh HABBIKAMHU Y4E€OHO-HCCIIEAOBATEIbCKOM
W TIPOEKTHOW JNesITeIBbHOCTH B 00JacTH (HU3HKY;
CIIOCOOHOCTBIO u TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TIOMCKY METOAOB PpEIICHUS
3a1a4 (HU3MYECKOTO COJICPXKAaHUs, MPUMEHEHHUIO
Pa3NUYHBIX METOJIOB MTO3HAHMS
- BIIAJIETh BHJAMH JESITEIBHOCTH 10 MOIYYEHHIO
HOBOTO 3HAHUS, ero WMHTEPIPETALNH,
npeoOpa3oBaHUI0O W MPHUMEHEHUIO B Pa3InYHBIX
y4eOHBIX CHUTyaluusiX, B TOM YHCIIE€ IPU CO3JIaHUU
Y4eOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;
- BBISBJIATH PUYAHHO-CIICACTBEHHBIC CBSI3M U
aKTyaJIM3UpoBaTh 3ajady, BBIBUTATh TUIIOTE3Y €&
peleHus, HaXOJIUTh apryMEHTEI JUIs
JIOKa3aTeNIbCTBA CBOMX YTBEPXKJICHWI, 3a7aBaTh
napamMeTpbl ¥ KPUTEPUHN PEIICHHS;
- aHAJIM3UPOBATh MOJYYEHHBIC B XOJE€ PEIICHUS
3aJaud pe3yibTaTbl, KPUTHYECKH OLICHMBATh HX
JIOCTOBEPHOCTh, IPOTHO3MPOBAaTh H3MEHEHHE B
HOBBIX YCIIOBUSIX;
- CTaBUTHh U (HOPMYJIHPOBATH COOCTBEHHBIE 3a1a4UH
B 00pa3oBaTeNIbHOW JICSTEIBHOCTH, B TOM YHUCIIE
npu W3y4eHUW (GU3UKHW; JaBaTh OIEHKY HOBBIM
CUTYyalLusIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;
- yMeTh TIEPEHOCHTh 3HAHUS 1O (UIUKE B
MPaKTUYECKYyI0  OOJIaCTh  JKU3HENEeSATeIHbHOCTH;
BBIJIBUTATh HOBBIE uzeu, npeasiarath
OpPUTMHAJIbHBIE IOAXOABI M PELICHUs; CTaBUTbH
poOIEMBI u 3a1a4d, JIOTTyCKaloIIHe
IbTEPHATHBHBIC PEIICHMUS;
- BJaJCTh HaBBIKAMH MOJIY4YEHUS HHPOPMALUU
(u3HUUECcKOro colepkKaHusl U3 UCTOUHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITENIBHO OCYILECTBJSATh IIOMCK,

TaK ¥ MMO3MIINIO TPYIIIIHI.

Memoobvt ouenku pezynromamos o0OyueHuA:
(dopMHpOBaHHUE pe3yabTaTa UTOrOBOW aTTECTAIMU IO
JUCIUIUIMHE HA OCHOBE CYMMBI PE3YJIbTATOB
TEKYIIETO0 KOHTPOJIS.
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AaHaIM3, CHUCTEMAaTH3ALMI0 U  HHTEPIPETALMIO
nHpOpPMALMK  pa3IM4YHBIX BUAOB U  (opm
MPEACTABICHNUS; OLICHUBATh  JTOCTOBEPHOCTh
nHpOpMaInu;
- HCIIONB30BaTh CPEACTBa HMH(MOPMALMOHHBIX H
KOMMYHHUKAIlUOHHBIX TEXHOJIOTUH B pPELIECHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpPTaHM3allMOHHBIX  337a4 €  COOJIOACHUEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pecypcocOepekeHusl, TMPaBOBBIX W
STHYECKHX  HOpPM, HOpM  HH(OPMAIMOHHOM
0e30MacHOCTH;
- co3JaBaTh TEKCTHI (PU3UYECKOrO COACPIKaHUS B
pasnuuHBIX ¢dopMmMaTax C YIETOM HaA3HAYCHHA
WHPOpPMALMK W 1EJEBOH ayJUTOpWH, BBIOMpas
ONTHUMaJbHYyI0  (opMy  mpencTaBieHHS U
BHU3YaJIU3ALIHH.

Ilepeuens npedmemnuix pe3yibmamos:
- pacrno3HaBaTh (U3MUECKHUE SBICHUS (IIPOLECCH) U
OOBSICHATP WX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOM ~ TEOPUH  CTPOCHUS
BEUIECTBA M DJEKTPOAMHAMUKU: paBHOMEpPHOE U
PaBHOYCKOPEHHOE  IPSIMOJIMHEHHOE  JIBHKEHHUE,
cBOOO/IHOE TIAJICHUE TeJ, IBMKEHHE TI0 OKPY>KHOCTH,
WHEepLUs,  B3auMmojnedcTBue — Ten;,  auddysus,
OpOYHOBCKOE JBHXXCHHE, CTPOCHHUE KHUIKOCTEH U
TBEPABIX TeN, W3MeHeHne o0BéMa Tem IMpH
HarpeBaHuM (OXJIAXICHWHN), TEIIOBOE pPaBHOBECHE,
WCTIapeHue, KOHJICHCAIus, TUTaBJIEHUE,
KpUCTAJUIM3alUsl, KUIIEHUE, BIAXHOCTh BO31yXa,
MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B
3aKpBITOM COCYyZle, CBS3b MEXIy MapaMeTpaMu
COCTOSIHMS ra3a B M30MpPOIIEeccax; MEeKTpU3alus Ted,
B3aUMOJICHCTBUE 3apPsIIOB;
- YYUTBIBATh TPAHULBl TPUMEHEHHS W3yUYEHHBIX
¢usndeckux  MojeJel:  MarepualibHas ~— TOYKa,
VHEpLIUaibHass  CHUCTeMa  OTc4éTa, abCOJFOTHO
TBEPAOE TEJO, WACAIBHBIA TIa3; MOJEIU CTPOCHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TEJN, TOUYECUHbIN
ANEKTPUYECKHUIA 3aps]l MPH pPeleHHH (HU3NIECKIX
3a1ay;
- pacrio3HaBaTh (PUIMUECKHE SBICHUS (IIPOIECCH) U
OOBSCHATH X Ha OCHOBE 3aKOHOB 3JIEKTPOTMHAMHUKHI
u KBaHTOBOM ¢buzuku: UIEKTPUIECKAs
MIPOBOAMMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIEUCTBUSA  TOKa,  B3aWMOJIEUCTBUE
MarHuToB, JIEKTPOMAarHUTHAas WHIYKIUS, AcHCTBHE
MarHMTHOTO TIOJS Ha MPOBOJHUK C TOKOM U
JBIDKYIAHACS 3apsijl, SJIEKTPOMArHUTHBIE KoJieOaHWs
U BOJIHBI, MPSIMOJIMHENHOE PAaclpOCTPAHEHUE CBETA,

OTpaXXKeHUe, peIoMIICHHE, uHTEpepeHIus,
TupaKkIys U TOAPU3AIs CBETa, TUCTIEPCHS CBETA;
(hoTodEeKTpHUECKUi ap ekt (poroapdexr),

CBETOBOE [IaBJICHHE, BO3HUKHOBEHHE JIMHEHYATOro
CIEKTpa aroMa BOAOPOAA, €CTECTBEHHas U
HCKYCCTBEHHAs palMOAKTUBHOCTH;

yMeThb:
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- OIMCHIBATh MEXAHWYECKOE NBIDKCHHE, HCITONB3YS
(m3nyYecKkue  BEIWYMHBI,  KOOpJAWHATA,  MYTh,
MepeMeneHne, CKOpOCTh, YCKOpPEHHEe, Macca Telna,
CWJa, WMITyIbC TeNa, KHHETHYeCKas DJHeprus,
MOTCHIMANBHAS DSHEPrus, MeXaHWdyeckas pabora,
MEXaHHYECKasi MOIHOCTh; TIPY OTMMCAHUU TPAaBUIBHO
TPaKTOBaTh (UINYECKHUH CMBICT HCIOIB3YEeMbIX
BEIIMYUH, WX OOO3HAYCHHSI M CAUHHUIBI, HAaXOAUTh
(opMyJIbI, CBSI3BIBAIOIIME JAHHYH (U3UYCCKYIO
BEJIMYMHY C IPYTUMH BETHIMHAMU;

- ONHCHIBATh M3YYCHHBIE TEIUIOBHIE CBOMCTBA TNl U
TEIUIOBBIC  SIBJICHUS,  UCHOJIB3ys  (PU3UUYECKHE
BEJIMYMHBL: JABJIIEHWE Ta3a, TEMIIEparypa, CpemHss
KHHETHYeCKass DJHEPrus XaoTHUCCKOTO IABMIKCHHS
MOJICKYJI, CPEIHECKBaJpaTHUHASI CKOPOCTH MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPrus, padora
ra3a, K03(pQUIHEeHT OJIe3HOTO NEHCTBHUS TEILIOBOTO
JIBUTATENIS; MPH OMKMCAHWU IPABUIBHO TPAaKTOBATh
(pU3UYECKUN CMBICT HCIIOJIB3YEMbBIX BEJIMYHH, HX
0003HaUYEHUS W EIWHUIIBI, HAXOIUTh (QOPMYIIHI,
CBSI3BIBAIONINE MAHHYIO (PU3UYECKYI0 BEIHYHHY C
JIPYTHMH BEIMYUHAM;

- OINKCHIBATh M3y4YEHHBIE AJIEKTPUUYECKHE CBOWCTBA
BEIIECTBA W DJJICKTPUYECKHE SBICHUS (IIPOIECCHI),
HCTIOJNB3YS (PU3UYECKHE BEIMYUHBL DJICKTPHUUCCKUN
3apsj, JISKTPUUYECKOE IOJIe, HANPSHKEHHOCTh ITOJIA,
MMOTEHIIUAN, Pa3HOCTh MOTSHIINAJIOB;

- ONHCHIBaTh W3YYEHHBIE CBOWCTBAa BEIECTBA
(anexTpHuUecKue, MarHUTHBIE, ONTHYECKHE,
ANEKTPUIECKYIO0 MPOBOJAUMOCTD PA3IMYHBIX Cpel) U
AJNIEKTPOMArHUTHEIE SBIIEHHS (TIPOIIECCHI), HCIIONB3YS
(u3UYeCKUe BEIIMYMHBIL: 3JICKTPUUSCKUHN 3apsil, CUiia
TOKa, 3JCKTPUYCCKOE HANpPsHKCHHE, DJICKTPHYECKOE
CONPOTHUBJIEHUE, Pa3HOCTh moTeHuuanon, JC,
paboTa TOKa, WMHAYKIMS MarHUTHOI'O TIOJS, CHIIa
Awmrnepa, cuia JlopeHIla, UHAYKTUBHOCTh KAaTYIIKH,
SHEPTrUs JJIEKTPUYECKOTO0 W MAarHUTHOTO IIOJIeH,
Meproji, W 4YacToTa KoJieDaHWi B KOJIeOATeThHOM
KOHType, 3apsJ ¥ CWia TOKa B TPOIECcCe
TApMOHHYECKUX  DJIEKTPOMArHUTHBIX  KOJICOAHWIA,
(hOKyCHOE pacCTOSHUE W ONTHYECKas CHJIA JIMH3HI;
MPY OIHKCAHHWH IPABHUIIBHO TPAKTOBATh (PH3UUECKUL
CMBICJI HCIOJIb3YEMBIX BEJIMUYWH, UX O0O03HAYCHHS U
eJMHULIBI, YKa3bIBaTh (OPMYJBI, CBSI3BIBAIOIINE
JaHHYI0  (QU3MYECKYI0 BEJIUYMHY C  JAPYTUMH
BEITMYHHAMU;

- ONHWCHIBAaTh W3yYEHHBIC KBAaHTOBHIC SIBJICHHUS U
MPOLIECCHI, HUCTONB3ysd (DHU3WUECKHE BEIMYUHBL:
CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, DHEPTUs U UMIYJIbC (POTOHA, TIEPUOJT
MoJTypacmajia, SHEPrusi CB3M aTOMHBIX SJep; NpHU
ONMHMCAaHUU MPABWILHO TPaKTOBaTh (U3MUYCSCKUH
CMBICJI HCIOJIb3YEMBIX BEJIMUYWH, UX O0O3HAYCHHS U
eJMHULIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIOIIUE
JaHHYI0  (U3HYECKYH) BEIUYMHY C JAPYTUMHU
BEIMYMHAMY, BBIUYUCIATH 3HAUCHHE (PU3NIECKOM
BEJIMYMHEI,
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- aHAJTM3UPOBATh (PU3MUYECKUE MPOLECCHl U SBICHHUS,
UCTIONB3YSl PU3MYECKHE 3aKOHBI M MPUHIIMIIBL 3aKOH
Owma, 3aKOHBI MOCIIEIOBATEIBHOIO U MapauIeIbHOIO
COEIMHEHUSI IPOBOJHUKOB, 3akoH Jlxoyis-Jlenua,
3aKOH  DJIGKTPOMAarHUTHOW  HMHAYKUUH,  3aKOH
MPSIMOJTUHEWHOTO PAaCIpOCTPAHEHHsI CBETA, 3aKOHBI
OTPAKEHHSI CBETa, 3aKOHBI IPEJIOMJICHUSI CBETa;
ypaBHeHHe OHHIITEeHHa A1 (QoToddpdeKTa, 3aKoH
COXpaHEHUS YHEPTUH, 3aKOH COXPaHEHUS MMITYJIbCa,
3aKOH COXPAHEHHs 3JIEKTPUUYECKOIOo 3apsiia, 3aKOH
COXpaHEHUSI MAacCOBOTO 4YHCIa, IOCTyaarsl bopa,
3aKOH  pPaJUOaKTHBHOIO  pacrajga; TMpH  3TOM
pa3nu4ath CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOe BBIPAKEHHE U YCJIOBUS (TPaHULIbI,
00J1acTH) MPUMEHUMOCTH;

- pewmarb pacu€THbIe 3aJaud C SBHO 3aJaHHOMN
(m3nyeckoil MOJENBIO, HCIONB3YS  (U3UUECKHUE
3aKOHBl W TPUHIIMIIBL; HA OCHOBE aHAlM3a YCIIOBHS
3aJlayd BBIOMpATh (PU3MUECKYI0 MOJIEIb, BBIJACIATH
(m3nyeckue BeIWMUWHBI U (POPMYIBI, HEOOXOAMMEIE
I €€ peleHus, MPOBOAUTh PACUYETHI U OLICHHUBATh
pEeambHOCTh TOJNYYEHHOTO 3HAa4YeHUs (DU3NUECKOU

BEIINYUHBI;
- pelmarbs KayeCTBEHHbIE 3a1a4yd: BBICTPAUBATH
JIOTHYECKH HEIIPOTUBOPEYHBYIO LEMOYKY

paccyX/JeHui C ONOpod Ha H3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3NYECKUE STBICHUS.
HCI0JIL30BAaTh MPUOOpEeTEeHHbIE 3HAHUS U
yMeHHUsI B IPAKTHYECKOH JeATeTbHOCTH H
MOBCEAHEBHOM KU3HHU [JIS1:
- UCTIONIb30BaTh TEOPETUYECKHUE 3HAHUS 10 (PHU3MKe B
IOBCETHEBHOM J’KU3HU IJIsL obecrieyeHus
0e3omacHOCTH TpU OOpameHHH ¢ MpHOOpaMU H
TEXHHYECKUMH yCTPOWCTBAMH, JJsI COXPaHEHUS
3I0pOBbSl W COOJIONEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXaIOIIEeH cpeJie;
- paboTraTh B TpyIIE C BBIMOJHEHHEM pa3IMIHBIX
COLIMATBHBIX POJIeH, TUIAHUPOBATH PabOTy TPYIIIH,
pallMOHAJIBHO  paclpelensaTb  OOS3aHHOCTH |
IUIAHUPOBATh  ACSITEIHHOCTh B  HECTaHAAPTHBIX
CUTYaIUsX, aJleKBaTHO OIEHUBATH BKIJIAJ] KAKIOTO W3
YYaCTHMKOB TPYIIbl B PELIEHUE PACCMATPUBAEMOMN
MPOOIIEMBI;
- UCHONB30BaTh NpPH peEUHICHHH YYeOHBIX 3aaady
COBPEMCHHBIC I/IH(bOpMaIII/IOHHI)Ie TEXHOJIOIMU 1JIs1
IIONCKA, CTPYKTYPUPOBaHUSA, WHTEPIPETAUA U
MPEJCTaBICHUsT Y4eOHOW U HAYYHO-TIOIYJISIPHON
nH(popMaIuy, MONyYEHHOH W3 Pa3iIUYHBIX
HUCTOYHHUKOB, KPHUTHYCCKHU AHAJIN3UPOBaTh
MOJIy4aeMyt0 HHPOPMAIHIO.

4.2. XapakTepucTHKA OCHOBHBIX BH/IOB [eATEJIbHOCTH 00y4aKOIIMXCs

XapakTepucTHKa OCHOBHBIX BU/10B
Conep:xkanue o0yueHust AeSITeJIbHOCTH 00y4alouuxcs
(Ha ypoBHe y4eOHBIX 1elCTBHIi)
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Pasgen |. BBenenue

BBenenue

Pabora B TpyIime mo moJAroToBKe KOPOTKHX
COOOIIEHUH O poOJIM W MecTe (PU3HKH B
MPAKTUYECKON JAESITeTLHOCTH JIFOJICH.

Paszgea Il. Mexanuka

Kunemaruka

[IpoBenenne  SKCrepUMEHTA:  U3y4YEHUE
HEPAaBHOMEPHOTO  JIBMOKEHUSI C  LEJbIO
ONpEeNIeJICHUsT ~ MTHOBEHHOM  CKOpPOCTH;
HCCJICIOBAaHE COOTHOIIICHUS MEXY
MyTSIMU, PO ICHHBIMU TEIIOM 3a
MOCJIEIOBATEIbHBIE PABHBIE MPOMEKYTKHU
BPEMEHHU TPU PABHOYCKOPEHHOM JBUKEHUU
C HayaJbHOW CKOPOCTHIO, PABHOM HYIIIO;
M3y4YeHUE JIBI)KCHHUS IIapuKa B BA3KOU
JKHUJIKOCTH.

OObsicHEHHUE OCHOBHBIX MPUHITUTIOB
JICUCTBUSI TEXHUYECKHX YCTPOMCTB, TaKHX
KaK: CIHJIOMETP, IEeNHbIe U PEeMEHHBIC
nepefauyd JBWKEHHUS; M YCIOBHM  HX
0e30macHoro HCIIOJIb30BaHUS B
MOBCEIHEBHOM XU3HU. Penenne pacu€THBIX
3aJjad  C SBHO 3a/JlaHHOW  (PU3UYECKOM
MOJCIBI0 C MCHOIB30BaHHMEM OCHOBHBIX
dbopmyn kunematuku. Iloctpoenne u
aHaau3 rpa¢gukoB 3aBHCUMOCTEH
KHHEMATUYECKUX BEIUYMH OT BPEMEHHU.
Pacno3naBanue ¢u3nyecKkux SIBICHUN B
y4€OHBIX OIBITaX U OKPYKAIOIIEH >KU3HU:
PaBHOMEpHOE u PaBHOYCKOPEHHOE
NpSIMOJIMHEMHOE  JIBUJKEHUE, CBOOOJHOE
MaJIeHUE TeJ, TBUKEHUE 10 OKPYKHOCTH.
Onucanue MEXaHUUYECKOrO JBIDKCHHS C
UCIIONIb30BaHUEM  (DU3MUYECKUX  BEIHYHUH:
KOOp/IMHATA, MyTh, nepeMeIIeHue,
CKOpOCTh, YycKopeHue. Pabora B rpymmax
Npyd  ITUIAHUPOBAHWM,  TPOBEACHUU U
UHTEpIpPETAllM PEe3YyIbTaTOB OIBITOB, U
aHAJIM3€ JIONOJIHUTEIBHBIX HCTOYHHUKOB WH
¢dbopmanuu 1o 3Toi Teme.

JAunamuka

[TpoBeneHne SKcrepUMEHTA: WCCIICAOBAaHHE
3aBUCUMOCTH cHII YIIPYTOCTH,
BO3HUKAIOMIUX B TPY)KHHE W PE3NHOBOM
oOpasuie, oT ux naedopMmalnuu; H3yueHHE
JIBUYKECHHUS Opycka 1O  HaKJIOHHOMU
IUIOCKOCTH; UCCIIeIOBaHNe yCIOBUI
paBHOBECHsI TBEPJIOTO TeJa, MMEIOIIETO OCh
BpAILCHHUS.

OObsicHEeHHe O0COOECHHOCTEW PaBHOMEPHOTO
U PaBHOYCKOPEHHOTO  MIPSIMOJIMHEHHOTO
JIBUKEHHS, CBOOOJHOTO TajaeHUs Ted,
JIBIDKEHUS 10 OKPY)XHOCTM Ha OCHOBE
3akoHOB HpIOTOHA, 3aKOHAa BCEMHUPHOIO
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TATOTEHUS. OOmbsicHeHne OCHOBHBIX
IIPUHIIAIIOB JNEeUCTBUS TEXHUYECKUX
YCTPOMCTB, TaKuUX KaK IOJUIMITHUKH.
OObsicHEHHE JIBMXKCHMS HCKYCCTBEHHBIX
CIIyTHUKOB. PenieHue pacdy€THbIX 3ama4 C
SBHO 3aJlaHHOM (U3MUYECKOW MOJEINBI0 C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
bopMyn JUHAMUKH.

PacniosnaBanue (usnueckux SBICHUH B
y4eOHBIX OIBITaX U OKPYXKAIOLIEH >XKU3HU:
UHEpLHUs, B3aUMOJAEHCTBHE Tel. AHamu3
(GU3MYeCcKUX TMPOLECCOB M  SIBIEHUH C
UCIIOJIb30BAaHUEM 3aKOHOB U IPHUHIIMIIOB:
3akoH BcemupHoro tsarotrenusi, I, I u III
3akoHbl HpIOTOHA, MPUHIMI CYNEPHO3ULIUU
cul, IIPUHLIMII PaBHOIIPAaBHOCTH
MHEPLUUAIbHBIX CUCTEM OTCUETA.

3aKkoHBbI COXpaHCHMS B MEXaHUKE

[IpoBeneHne  SKCIEPUMEHTA:  U3YYEHHUE
abCOJIIOTHO HEYNPYroro yjapa ¢ IOMOIIbIO
JBYX OJMHAKOBBIX HUTSHBIX MAasTHHUKOB;
UCCIIEIOBAaHUE CBA3M pabOThl CHIIBI C
M3MEHEHHEM MEXaHUYECKOH JHEpruu Tena
HAa TpUMEpe PACTSHKCHHS  PE3UHOBOTO
KryTa. Pemienue pacu€THBIX 3a1ad C SIBHO
3alaHHOM  (pU3MUYECKOM  MOJAENIBI0  C
UCIIONIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMyn TMHAMUKH U 3aKOHOB COXPaHEHUSI.
Pemmennie kadecTBEeHHBIX 3314 C OMOPOM Ha
HN3YUCHHBIC B pa3acic «MexaHUKa 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UYECKUE SBICHHUS.
Omnncanne MeXaHUYECKOTO ABHUXKCHUSA C
UCIIONIb30BaHUEM  (DU3MUYECKUX  BEIHYHUH:
HMITYJIbBC TCJIa, KHHCTHYCCKAsd OHECPIUs,
MOTEHIIMAJbHAS DHEPTUs, MeXaHW4YecKas
paboTa, MexaHWYeCKass MOIIHOCTh. AHaIHU3
(buU3MYECKUX TPOIECCOB M SBIEHUU C
UCIIOJIb30BAaHUEM  3aKOHA  COXPaHEHUs

MEXaHUYECKON SHEPIHUH, 3aKOHa
COXpPAaHEHHUs UMITYJIbCa.
OO0bsicHeHnE OCHOBHBIX IIPUHIUIIOB

JIEMCTBUSI TEXHUYECKHX YCTPOMCTB, TaKHX
Kak:  BOJAOMET,  KOmEp,  IPYKUHHBIN
nuctoseT. OObsICHEHNE JBUKEHUS PaKeT ¢
OMopoil  Ha  U3y4yeHHblE  (PU3MUECKUE
BEJINYMHBI U 3aKOHBI MEXAaHUKH.
Hcnons3oBanue pu IIOATOTOBKE
COOOIIEHNH O TNPUMEHEHUU  3aKOHOB
MEXaHUKH COBPEMEHHBIX MH(DOPMAITHOHHBIX
TEXHOJIOTUH IS MONCKa,
CTPYKTYpUPOBAaHHS,  HMHTEpPOpETAlUUd U
npeAcTaBiIeHNus HHYOPMALMK, KpUTHUECKUH
aHaJIHM3 MOoTy49aeMOor HHPOPMALIUH.
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Paspea I1I. MoJiekyasipuas

DU3UKA U TEPMOAUHAMUKA

OCHOBBI MOJIEKYJ/ISIPHO-KHHETHYeCKOMH
TeOpPUH

[IpoBeaenune skcnepuMeHTa: OMpeaesiCHUE
Macchl BO3JlyXa B KJIACCHOM KOMHAre Ha
OCHOBE U3MEpeHHil 00béMa KOMHATHI,
JABJICHUSI U TEMIEpaTypbl BO3ayXa B HEl;
UCCIIEIOBaHUE 3aBUCUMOCTH MEXTY
napaMeTpamMH COCTOSIHHSI  Pa3pexeHHOIro
raza. OOBSICHCHHE OCHOBHBIX IPHUHIIMIIOB
JICUCTBUA TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: TepMOMETpP U 0apoMeTp; U YCIOBUN HX
6e301macHoOro HCIOJIb30BaHUSA B
MOBCETHEBHOW KU3HU.

Pacnio3naBanue ¢u3znyeckux SBICHUNH B
y4E€OHBIX OIBITaX U OKPYXKAIOIICH >KU3HU:
mubdysus, OpOYHOBCKOE JBIDKCHHUE.
Onucanue TETJIOBBIX SIBJICHUI c
UCIIONIb30BaHUEM  (DU3MUYECKUX  BEIHUHUH:
JaBJeHHE Tras3a, TeMIleparypa, CpenHss
KHHETHUYECKasi  DHEPrus  XaoTHYECKOTO
JIBUKEHHUS MOJIEKYJN, CpEAHEKBaApaTUUYHAS
CKOPOCTb MOJIEKYIL.

AHanu3 (GU3MYECKUX MPOIECCOB U SBICHUIM
c HCI0JIb30BAHNUEM MOJIEKYJISIPHO-
KMHETUYECKOM TeOpUH CTPOEHUS BEIIeCTBa,

ra3oBbIX 3aKOHOB, CBSI3U cpenHen
KMHETHYECKOMN SHEPTUH TEIJIOBOTO
JIBIDKCHUSI  MOJIEKYJT ¢ aOCOJIOTHOM
TEMIIEPaTypOX.

Pemenne pacu€THeIX 3agad  C  SIBHO
3aJaHHOU buznueckoit MOJEIBIO c

HCIOJIb30BAHUEM OCHOBHBIX  ITOJIOKCHHN
MKT, 3akoHOB U (opMyn MOJEKYISPHOM
buzukn.

PaGora B rpynmax mnpu IUIAHUPOBAHMUH,
IIPOBEICHUM U UHTEPIIPETALMN PE3YyIbTaTOB
ONBITOB, M AaHAIU3€ JONOJHUTEIbHBIX
VCTOYHUKOB MH(POPMAIMH 110 TEME

OcCHOBBI TEPMOANHAMUKH

HpOBC)ICHI/IC YYCHHUYCCKOI'O JKCIICPUMCHTA:

U3MepeHue yIIeTBHOM TEIIIOEMKOCTH
BEIIIECTBA. OO0OBbsicHEHHE OCHOBHBIX
HpI/IHHI/IHOB ﬂeﬁCTBHH TCXHNYCCKUX
YCTPOWMCTB, TaKUX KakK: IBUTATEIb
BHYTPEHHETO CrOpaHus, OBITOBOM
XOJIOJMIIBHUK, KOHAUIIMOHEP; W YCIOBUMA MX
0e30macHoro HCIIOJIL30BAHUS B

[IOBCEHEBHOM KU3HHU.

Onuncanne W3y4EHHBIX CBOMCTB Tel M
TEIUIOBBIX SIBJIEHHH C HCIIOJIb30BaHUEM
($U3MYEeCKUX BEJIWYWH: JIaBICHHE Tas3a,
TEeMIIEpaTypa, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHsS SHEPIus, paboTa rasa.

PemeHne  pacy€THBIX 3a7a4 € SIBHO
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3aJaHHON buznyecKoit MOJEIbIO c
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn TEPMOJNHAMUKH. Pemenue
Ka4eCTBEHHBIX 3aJjad C Omopoll  Ha
W3ydyeHHble B pazaene «MonekynspHas
¢bu3MKa W  TEPMOJMHAMHKA»  3aKOHHBI,
3aKOHOMEPHOCTH U (DU3UUECKUE SIBICHHUS.

Pabota B rpymmax mnpu = aHanM3e
JOTIOJTHUTEIILHBIX WCTOYHHKOB
nH(popManuu 1o Teme

ArperaTHbie COCTOSIHUS BellleCTBA.
da3oBble MepPexoabl

[IpoBeneHne HKCIEpUMEHTa: HM3MEPEHUE
OTHOCHUTEJIbHOM  BJQXHOCTH  BO3JyXa.

OObsicHeHne OCHOBHBIX IIPUHLIAIIOB
JICUCTBHSI TEXHUYECKHX YCTPOMCTB, TaKHX
KaK: TUTPOMETDP " IICUXPOMETP,

KaJIOpUMETP; W YCJIOBUM HX 0€30macHOro
UCIOJIb30BAaHUS B [IOBCEIHEBHON KHU3HH.
Onucanue IPUHIUIIOB HOJy4YeHUs
COBPEMEHHBIX MaTepHajloB, B TOM 4YHCIIE
HaHoMmarepuaioB. PemieHue  pacuéTHBIX
3aJjad  C SBHO 3a/JlaHHOW  (PU3UYECKOM
MOJICJIBI0 C HCHOJb30BAHUEM YpPAaBHEHMS
TEIJIOBOTO OanaHca. Pemenune
KayecTBEHHBIX 3a7ady € OMNOpOH Ha
M3YYECHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U
¢du3nueckre sIBIEHUS 10 TeME.
Pacno3naBanue (¢usnyeckux SBICHUH B
y4eOHBIX OIBITaX W OKPYXAarolled >XU3HU:
nedopMmanusi TBEPABIX TeEJ, HArpeBaHUE U
OXJIQXKJIEHUE TEJI, U3MEHEHUE arperaTHbIX
COCTOSIHMH BelecTBa U OOBACHEHHE HX Ha
OCHOBE 3aKOHOB M (OPMYJI MOJIEKYJSPHOI

buzukn.

Hcnons3oBaHue UH(OPMALIMOHHBIX
TEXHOJIOTHH s MOMCKa,
CTPYKTYPUPOBAHHUs,  UHTEPIpPETAlUd U
MpECTaBICHUS nHpopmaruu npu

MOJrOTOBKE COOOIIEHWH O NPUMEHEHUH
3aKOHOB ~ MOJIEKYJISIpHOM  (QU3UKU U
TEPMOJMHAMMKHU B TEXHUKE U TEXHOJIOTHUSX

Pasznen IV. DaekTpoauHamuka

DJIeKTPOCTATUKA

[IpoBeneHne SKCHEpUMEHTa: H3MEpPEHUE
ANEKTPOEMKOCTH KOHJIEHCATOopA.
OO0OBsicHEHE OCHOBHBIX IIPUHIIUIIOB
JIEUCTBUSI ~ TEXHUYECKHX  YCTPOHCTB U
TEXHOJIOTHI, TaKuX Kak: DJIEKTPOCKOIL,
ANEKTPOMETP, IIEKTPOCTATUUYECKAs 3AIUTA,
3a3eMJICHUE AIIEKTPONPUOOPOB,
KOHJIEHCAaTOp, KOMMUPOBAJIBHBIM ammapar,
CTPYHHBIA TNPUHTEP; U  YCIOBUU UX
0€30MacHOr0 MPUMEHEHHSI B MPAKTHIECKON
JKU3HH.
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Pemenne pacy€rHeIX 3ama4 € SBHO
3aJaHHOUI (GU3MYECKO  MOJIEIBIO C
UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopmyn AIIEKTPOCTATUKH. Pemenne
KaueCTBEHHBIX 3aJa4y C OINOpOM  Ha
W3YYCHHbIE 3aKOHBI, 3aKOHOMEpPHOCTU U
busnueckue SIBJICHUSI no TeMe
«DIEKTPOCTATUKAY.

PacrioznaBanue (QuU3MYECKUX SIBICHUN B
y4eOHBIX OIBITaX M OKPYXKAIOUICH >KU3HU:
AIIEKTpU3ALIUS TeN, B3aUMO/ICIICTBUE
3apsAA0B; U OOBACHEHHWE HX Ha OCHOBE
3aKOHOB U ()OPMYJ IEKTPOCTATUKH.
Onucanuie U3y4eHHBIX CBOMCTB BEIIECTBA U
ANEKTPUYECKUX SIBIICHUN C UCTIOJIb30BaHUEM
bu3MYeCKUX  BENUYHMH:  DJICKTPHUUECKUN
3apsAn, HanpsHKEHHOCTh — AJIEKTPUYECKOTO
MOJIs, MOTEHLHUAN, Pa3HOCTh IMOTEHIIMAJIOB,
AIIEKTPOEMKOCTb.

ITocTOAHHBIN JJIEKTPUYECKUH TOK.
Toxu B pa3Iu4HbIX cpeaax

[IpoBeneHue  SKCHEPUMEHTA:  U3y4eHHE
CMEIIAHHOTO  COEAMHEHUS  PE3UCTOPOB;
u3mepenue OJIC HUCTOYHMKA TOKa M €ro
BHYTPEHHET0 CONPOTHUBIICHUS; HAOIIOACHNE
anektponuza.  OOBsICHEHHE  OCHOBHBIX

MPUHLIUIIOB JIEUCTBUSA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHM, TaKuX KakK:
aMIIepMeTp, BOJIETMETD, peocrar,
HWCTOYHUKU TOKA, JJIEKTPOHArpEeBATENIbHBIE
PUOOPHI, 3JIEKTPOOCBETUTEBHBIE
npuOOpbl, TEPMOMETP  CONMPOTHUBIICHUS,
BAKYYMHBIH  JHOJ, TEPMHUCTOPBl U
(boTope3ncTopsl, MTOJTYTIPOBOIHUKOBBIN

IO/, TaJlbBaHWKA; M  YCIOBUM  HUX
0€e30MacHOro MPUMEHEHHS B MPAKTHYECKON
KU3HH.

PemieHne  pacu€THbIX 3a7ady € SIBHO
3alaHHOM  (PU3WYECKOW  MOJCNIBI0  C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn TEMBI «ITocTostHHBII
JNEKTpUYECKU  TOK».  Pacmno3naBaHue
(bu3NYeCKUX SIBICHUN B Y4eOHBIX OMbITAX U
OKpY)KaIOIIeH  KU3HM:  DIIEKTpUYECKas
MIPOBOJIUMOCTb, TETTIOBOE, CBETOBOE,
XUMHUYECKOE, MArHUTHOE JEHCTBUS TOKA.
AHanmu3  DJNEKTPUYECKUX  SBJICHUH U
MPOLIECCOB B LEMSIX MOCTOSHHOTO TOKa C
WCIIOJIb30BaHUEM 3aKOHOB: 3akoH Owa,
3aKOHOMEPHOCTH  TOCIEAOBATENIbHOTO U
MapajuIeIbHOTO COEAMHEHHUS MPOBOIHUKOB,
3akoH [[xoynsa-JleHuna.

OnuncaHne M3y4EHHBIX CBOMCTB BELIECTB U
ANEKTPUYECKUX SIBIICHUN C UCTIOJIb30BaHUEM
(GU3NYECKUX  BEJIMYMH:  BJICKTPUUECKUU
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3apsil,  CHjla  TOKAa,  JJEKTPUYECKOe
HaInpsKeHHUE, IIEKTPUUECKOE
CONPOTHUBIIEHUE, PA3HOCTb IOTEHIIMAJIOB,
D/1C, paboTta TOKa, MOIITHOCTh TOKA.
Hcnonp3oBanue MH(POPMALMOHHBIX
TEXHOJIOTUI Ui IIOUCKa,
CTPYKTYPUPOBAHUS,  HMHTEPIPETAlUN |
peJcTaBiIeHNus HHPOPMALIUU IPU
IIOJFOTOBKE COOOIIEHUH O MPUMEHEHUU
3aKOHOB IIOCTOSIHHOTO TOKa B TEXHUKE U
TEXHOJIOTHUSIX

MarauTtHoe noJje. JJ1eKTPOMAarHuTHast
WHAYKIUS

IIpoBeneHne  SKCIEPUMEHTA:  U3YYEHHE
MarHMTHOTO IOJIA KaTyIUKH C TOKOM;
UCCJIEIOBAHUE  JIEUCTBUS  IOCTOSIHHOI'O
MarHuTa Ha paMKy C TOKOM; MCCIIE€ZOBaHUE
SIBJICHUS DJIEKTPOMArHUTHOW MHIYKIIUH.
OObsicHeHne OCHOBHBIX IIPUHLIAIIOB
JEUCTBUSL TEXHUYECKUX YCTPOWCTB, TaKUX
KaK: IIOCTOSIHHBIE MarHuThl,
AJIEKTPOMArHUTHlI, JJIEKTPOJBUIaTENb,
YCKOPUTENH 3JIEMEHTApHBIX YacTull,
WHAYKIIMOHHAs IIeYb; M YCIOBUM HX
0€30MacHOro NMPUMEHEHHSI B MPAKTUYECKON
JKU3HU.

Pemenue pacu€THbIX 3aa4 Ha IPUMEHEHUE
dopmyn TeMbl «MarHuTHoe noje. DIeKTpo-
MarHuTHas UHAYKLHS. Pemenue
KaueCTBEHHBIX 3aJad C ONOpOM Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEpPHOCTU U
¢usnyeckue sBIEHUS TeMbl «MarHuTHoe
nojie.  DJEKTPOMarHuTHas  MHIYKIUS.
Omnpenenenne HaIpaBJICHUS BEKTOpA
MHAYKIIMY MarHUTHOTO TOJIsi IPOBOJHUKA C
TOKOM, cujbl Amnepa u cuiibl Jlopenna.
Pacno3snaBanue Qu3nyeckux SBICHUH B
y4eOHBIX OIBITaX W OKPYXKAalollel >XU3HU:
B3aMOJICUCTBHE MarHmToB,
ANIEKTPOMAarHuTHasT HWHIYKLIMS, JEUCTBHE
MarHMTHOTO TOJIsI HAa MPOBOJHUK C TOKOM U

JBUKYITUICS 3aps. AHamuz
AIEKTPOMArHUTHBIX SIBJICHUI c
HCII0JIb30BaHUEM 3aKOHa

AJIEKTPOMATHUTHON UHIYKIIHH.

OnucaHrue M3y4EHHBIX CBOICTB BEILECTB U
AIEKTPOMATrHUTHBIX SIBJICHUI c
UCIIONIb30BaHUEM  (DU3MUYECKUX  BEIHYHUH:
WHIYKIIMS MarHUTHOTO TOJISI, CHjla AMIiepa,
cuna JlopeHua, MHAYKTUBHOCTH KAaTYIIKH,
SHEPrusl HIEKTPUYECKOTO W MAarHUTHOTO
mojeH

Pa3nen V. Kosedoanust ¥ BoJIHBI

MexaHndecKue u JICKTPOMATrHUTHBIC

| TIpoBe/ieHNe SKCIEPUMEHTA: HCCIICIOBAHME
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KoJ1e0anus

3aBHUCHMOCTH TIEpHOJIa MaJbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacChl
rpy3a; UCCIIEJOBaHUE NEPEMEHHOIO TOKa B
LENd W3 MOCIENOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKHU U PE3UCTOpa.
OO0bsacHenue OCHOBHBIX MPUHIUIIOB
JICUCTBUSI TEXHUYECKUX YCTPOMCTB, TaKHX
KaK: OJJIEKTPUYECKUN 3BOHOK, TI'€HEpaTop
IIEPEMEHHOTI'0 TOKA, JIMHUU JIEKTpoIepeaay;
U YCJIOBUU MX 0€30MacCHOr0 MPUMEHEHHS B
IIPAaKTHUYECKON KU3HU. Perienue pac4€THbIX
3a7ad ¢ SBHO 3aJlaHHOM  (pu3myeckon
MOJIEJIBI0 C HCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (QOpMyJ,  OIUCHIBAIOIINX
MEXaHUYECKHe M  DJIEKTPOMAarHUTHbIE
Kose0aHusl.

Onucanue W3YyYEHHBIX MEXAHUYECKUX U
3JIEKTPOMAarHUTHBIX KosebaHuit c
UCTIOJB30BaHUEM  (PU3MUYECKMX  BEIHYHH:
MEepHUOJ M YacToTa KoJeOaHui, aMIUIUTy1a U
¢daza kosiebaHui, 3apsAl W CWIa TOKA B
npoiiecce rapMOHHYECKHUX
AIIEKTPOMAarHUTHBIX KOJIEOaHUM.

Pelienne kayecTBEHHBIX 3a/1a4 ¢ OMOPOW Ha
U3YYEHHbIE  3aKOHbBI, 3aKOHOMEpPHOCTH,
ONUCHIBAIOLINE MEXaHUYECKUe u
AIIEKTPOMarHuTHbIE KOJIeOaHusl.

PaGora B rpynmax mnpu IUIaHUPOBAHUH,
MIPOBEJICHUU U UHTEPIpPETAIINN PE3yIbTaTOB
ONBITOB, M aHalu3€ JOMOJHUTEIbHBIX
MCTOYHUKOB MH(POPMAIMH 110 TEME

MexaHndecKkue v JICKTPOMArHUTHLIC
BOJIHBI

OObscHEeHUE OCHOBHBIX MPUHIUIIOB
JIEUCTBHUSI ~ TEXHUYECKMX  YCTPOMCTB U
TEXHOJIOTHH, TaKWX KaK: MY3bIKAJIbHbIE
WHCTPYMEHTHI, YIIBTPa3BYyKOBaS
JIMAaTHOCTUKA B TEXHUKE U MEIUIIMHE,
panap, paIuoONpPUEMHUK, TEJEBU30DP,
anTenHa, tenedon, CBU-nieub; u ycnoBuit
ux 0e301acHOro MIPUMEHEHUS B
MPaKTUYECKOU KU3ZHH.

Pemenne pacu€THBIX ¥ KadyeCTBEHHBIX
3a/la4y C OMOpOM Ha M3Y4YECHHBIC 3aKOHBI U
3aKOHOMEPHOCTH, OTMCHIBAIOIIINE
pacnpocTpaHeHue MEXaHUYECKHUX i
ANIEKTPOMArHUTHBIX BOJH. lcmosb3oBaHue
WH(OPMAIIMOHHBIX TEXHOJOTUH /ISl IOUCKA,
CTPYKTYpUPOBaAHUS,  HWHTEPOpPETAMA U
MpEeACTaBICHUS uH(popMauu npu
IIOJATOTOBKE COOOIIEHNIT 00 MCIIOIHL30BaHUN
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE.
VYyacrtue B JIUCKYCCHUU 00
AIEKTPOMATHUTHOM 3arpsi3HEHUU

OKpyKawmiel cpeasl. Pabora B rpymmax
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Npyd  IUIAHUPOBAHHMM,  MPOBEACHUU U
MHTEPIpPETALMN PE3YNbTATOB OINBITOB, U
aHaJIM3€  JIONOJHUTENIBHBIX  HCTOYHUKOB
nH(OpMaLIUU IO TEME

Onrtuka

[IpoBeneHne sKcHepUMEHTa: HAOJIOCHUE
JIMCTIEPCUU CBETA; M3MEPEHHUE I0Ka3aTess

NpeJOMJICHUSI  CTEKJIa;  HCCIICIOBaHUE
CBOMCTB M300paKEHUH B JIMH3AX.
OOBsicHeHnE OCHOBHBIX TPUHIAIIOB

JIEUCTBUSI ~ TEXHUYECKMX  YCTPOMCTB U
TEXHOJIOTUHM, TaKWX KakK: OYKH, JIyna,
doroanmapar, NPOCKIMOHHBIA ammapar,
MHUKPOCKOII, TE€JIECKOII, BOJIOKOHHAsI ONTHKA,
TUQpPaKIMOHHAS pemETKa, MOJSAPOUa; |
ycinoBUi HX 0€30MacHOro IMpUMEHEHHs B
IIPAaKTHUYECKON KU3HU. Perienue pacy€THbIX
3ajjad  C SBHO 3a/JlaHHOH  (U3UYECKOil
MOJZIETIBI0 C HCIIOJIB30BAHMEM OCHOBHBIX
3aKOHOB ¥  (GOpMylT  T€OMETpUYECcKOn
ONTHKH.

[loctpoenne u onucaHue HU300paKeHMUs,
CO37aBacMOr0 IUIOCKUM 3€pKaJloM, TOHKOU
mua30H.  PacnosnaBanme — (usmyeckux
SBJICHUHN B ONBITAX U OKPYXKAIOIIEH JKU3HHU:
IPSAMOJIMHEMHOE PAaCIpPOCTPAHEHUE CBETA,
oTpakeHHe, peJoMiIeHue, uHTepdepeHnus,
qubpakuuss W HOJNSApU3alUs  CBETa,
qucnepcuss  cBera. AHanM3  ONTHYECKUX
ABJICHUH C UCIOJIb30BAHUEM 3aKOHOB: 3aKOH
IIPSIMOJIMHEMHOIO PAaclpOCTPaHEHUs CBETA,
3aKOHBl ~ OTpaX€HUsl  CBETa,  3aKOHBI
IIPEJIOMJICHUS CBETA.

Onucanve  ONTUYECKUX  SIBICHUH  C
UCMOJIb30BaHUEM  (PU3MUYECKMX  BEIUYMH:
(OKyCHOE PACCTOSHUE U ONTUYECKas CHUia
JIMH3bI

Paszngea VI. OcHoBbI cienuajbH

ol TCOPUHA OTHOCUTECJIBHOCTH

OcCHOBBI ClIELUAJILHON TEOPHHU
OTHOCUTEJIBHOCTH

Penrenne xadecTBEHHBIX 33124 C OMOPOI Ha
U3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
¢usnveckne sBreHUs Mo Teme «OCHOBBI
CTO». Hcnonb3oBanue HH()OPMAIIMOHHBIX

TEXHOJIOTUN IS MOMCKa,
CTPYKTYPUPOBAHUS MHTEpIpETALUU u
MpECTaBICHUS nHpopmarun npu

MOJATOTOBKE  COOOIIEHWH O  TpaHUIAX
HpI/IMeHI/IMOCTI/I KJ'IaCCI/ILIeCKOI\/'I MCXaHUKHU U
ocuoBax CTO

Pa3nea VII. KBanToBas puzuka

9J1eMeHTbI KBAHTOBOH ONTHKHU

OObsicHeHne OCHOBHBIX IPUHLIUAIIOB
JIEUCTBUS TEXHUYECKHX YCTPOMCTB, TaKHUX
KakK: )OTO3JIEMEHT, POTOJATYUK, COTHEUHAS
Oarapesi, CBETOOWON; M YCIOBHH HX
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0€30MacHOTr0 MPUMEHEHHSI B MPAKTHIECKON
*u3HU. Pemenne pacuéTHbIX 3a7ad C SBHO
3alaHHOW  (DU3MYECKOH  MOJENbI0 ¢
UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(dbopMyI1 KBAHTOBOI OTNITUKH.

Pemennie kadyecTBEeHHBIX 3314 C ONMOPOM Ha
W3YYCHHBIC  3aKOHBI,  3aKOHOMEPHOCTHU
KBaHTOBOM OINTHKHU. Pacno3naBanue
¢u3nUecKuX SBJICHUN B YYEOHBIX OIBITAX:
dboToanekrpuueckuii  3PGHEKT, CBETOBOE
JIaBJICHUE.

Onucanuie U3y4yeHHBIX KBAHTOBBIX SIBICHUMN
u MPOIIECCOB c UCIIOJIb30BaHUEM
buznueckux BEJIMYMH: CKOPOCTh
AJICKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETa, YJHEPIHsl U UMITYIIbC (hOTOHA

Crtpoenue atoma

HpOBe,Z[eHI/Ie OKCIICpUMCHTA! Ha6J'IIO,Z[eHI/Ie

JIMHENHYaToro CIIEKTpa. OO0bscHenue
OCHOBHBIX MIPUHITUTIOB JEHCTBUS
TEXHHUYECKUX  YCTPONCTB, TaKHX Kak:
CIIEKTPOCKOII, nasep, KBaHTOBBIN

KOMIIbIOTEP; U YCJIOBUH HX 0€30IacHOro
IIPUMEHEHHUS B IPAKTUUYECKOMN KU3HHU.
Pemenne kauyecTBEHHBIX 3aJa4 C ONOPOW Ha
U3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢usnueckue spiaeHus no teme «CtpoeHue
aToMay.

Pacnio3HaBanue (Qusnueckux SBICHUH B
y4eOHBIX OIBITAX: BO3HUKHOBEHHE
JUHENYaTOro CHekTpa. AHaau3 KBAaHTOBBIX
IIPOLECCOB M SBJICHUN C HCIOJb30BAHUEM
noctynatos bopa

ATOMHOE s1IpO

[TpoBeneHNe Y4EHHMUECKOTO IKCIEPUMEHTA!
WCCJICIOBAHUE TPEKOB YaCTHI] (TI0 TOTOBBIM
dotorpapusam). OOBICHEHHE OCHOBHBIX
MIPUHIIUIIOB JeicTBUsS TEXHUUYECKUX
YCTPOMCTB, TaKWX Kak: JO3UMETp, Kamepa
Bunbscona, saepHbIi peakTop, aTOMHas
O6omOa; w yciaoBui HX 0€30macHOTO
MPUMEHEHHUS B IPAKTUIECKON KU3HHU.

Pemenne kauecTBEHHBIX 3aJ1a4 ¢ OMOPOH Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
du3nyecKue SBIICHUS 1O TeMe «ATOMHOE
SATIPO». Pacno3naBanue (buznuecKkux
SBICHUH B  y4eOHBIX ONBITaX © B
OKpYXKarollel >KU3HHU: €CTeCTBEHHas U

HCKYCCTBCHHAaA PaaOaKTUBHOCTD.
Onucanue N3YUYCHHBIX KBAHTOBBIX SIBICHUM
u IIponeccoB C HCIIOJIB30BaHHUEM
(I)I/I3I/I‘ICCKI/IX BCIIMYHMH: nepuon

noJlypacnajia, »JHEprusi CBS3M aTOMHBIX
a1ep.
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AHanu3  mpoleccoB M SABIEHUM €
UCTOJIb30BAHUEM 3aKOHOB U TIOCTYJIATOB:
3aKOH COXPaHEHUs DJIEKTPUYECKOIO 3apsja,

3aKOH COXPaHEHHS MAacCOBOTO  YHCIHIA,
noctynarel bopa, 3aKOH paJnOaKTHBHOTO
pacnana.

Hcnonp3oBanue MH(POPMALMOHHBIX
TEXHOJIOTUI TSt HIOMCKa,
CTPYKTYPUPOBAHUsI,  HHTEPIPETAMA U
Ipe/ICTaBICHUS uHdopManuu npu

IIOJAIFOTOBKE COOOIIEHUH O MPUMEHEHUU
3aKOHOB KBAaHTOBOW (M3UKU B TEXHUKE U
TCXHOJIOTUAX

Pazgea VIII. Diaements! act

OHOMHHM M acTPOPU3UKHU

DJIeMeHThbI ACTPOHOMMHU
M aCTPOPU3UKH

I[loaroroBka coOOWIEHMA O  MeToHax
MOJYYECHUS HAYYHBIX aCTPOHOMHUYECKUX
3HAHWM, OTKPBITHUSIX B  COBPEMEHHOM
ACTPOHOMUHU. Brinosinenue 3a1aHuH,
MPOBEPSAIONTUX BJIaJICHUE
OCHOBOIIOJIAralolUMH  ACTPOHOMHYECKUMU
MMOHATHSIMH, IMO3BOISIOIIMMH
XapaKkTepHU30BaATh MIPOLECCHI,

OpouCXOoJdIIue B 3BE37aX, B 3BE3JHBIX
CHCTEMAX, B MEXIAIAKTUYECKON CpEXE;
JIBIDKEHUE HEOECHBIX TEJl, IBOJIIOLUIO 3BE3]
u BeeneHHOM.

[TpoBenenue HaOMOIEHNI HEBOOPYKEHHBIM
IJ1a30M C MCIOJIb30BAHUEM KOMIIbIOTEPHBIX
IIPWIOKEHUHN Ui ONPEIEIICHUS MOJI0KEHUS
HeOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE CO3BE311UA CesepHoro
nosymapust U sipkue 3BE3bl. [IpoBenenue
HaOmroneHuit B Teneckon JIyHel, muiaHerT,
Mnuneunoro Ilytu

4.3. Kpurepun oneHKH pe3yJIbTATOB 00y4YeHHsI

4.3.1. Kputepuu oueHku 1u¢¢epeHIIHPOBAHHOIO 3a4eTa

Ornenka 3K3aMeHaTopa,
Kpurepun
YPOBEHb
oOyuaromuiics TriIy0OOKO W TPOYHO YCBOWJI  BECh
MIPOrpaMMHBIH marepHa, MCUEPIIBIBAIOILE,
MOCJIeIOBATEIbHO, TPAMOTHO M JIOTUYECKH CTPOHHO ero
u3Jaraer HE  3aTpyAHsAETCs C  OTBETOM  IIpHU
«3auTeHo (OTJIMYHO)Y, ’ Py p
o BUJIOM3MEHEHHH 3a/laHusi, CBOOOJHO CIIPABIISIETCS C
BBICOKUI YpPOBEHb
3aJayaMi M TPAKTUYECKUMHU 3aJJaHUSMH, MPABUIBHO
00OCHOBBIBAET IIPUHATEIE peuienns, yMeeT
CaMOCTOSITENIbHO 000011aTh M M3JIaraTh MaTepual, He
JIOTTyCKasi OINOOK.
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«3a4yTeHo (XOpOIIO)»,
MOBBILLIEHHBIA YPOBEHB

oOydJaronuiicss TBEPAO 3HACT MPOTPAMMHBIA MaTepHall,
T'paMOTHO W MO CYIICCTBY H3Jaract €ro, HE AOIIYCKACT
CYHICCTBCHHBIX HETOYHOCTCH B OTBETC Ha BOIIPOC, MOKCT
MPaBWIbHO TPUMEHATh TEOPETUYECKUE TOJOXKEHUS U
BJIagccT H€O6XOI[I/IMBIMI/I YMCHHUAMHU W HaBbIKaMU IIpH
BBITIOJTHEHUH MPAKTUYECKUX 3aJIaHUi.

«3a4yTeHo
(YIOBIETBOPUTENBHO)Y,
HOPOTOBBI YPOBEHb

o0yyaroImuiicsi yCBOMJI TOJIBKO OCHOBHOM MaTepual, HO He
3HA€T OTHEJIbHBIX JI€Talel, JONyCKaeT HETOYHOCTH,
HEJOCTaTOYHO NpaBUIbHbIE (HOPMYIUPOBKH, HapyllaeT
MIOCJICZIOBATEIBHOCTh B HM3JIOKEHUU  [IPOrPaMMHOIO
MaTepuaja U HUCHbITHIBAET 3aTPYIHEHHsS B BbIIOJIHEHUU
IIPAaKTUYECKUX 3aaHUM.

«He 3aureno
(HEy1OBIETBOPUTEIHHO )»

o6yqa}om1/117lc>1 HC 3HaET 3HAYUTEILHOMN qaCTu
IporpaMMHOIO Marcpuaia, AOIMYCKACT CYIICCTBCHHBIC
OIJ_II/I6KI/I, ¢ OonpIIKMMU 3aTPYAHCHUSAMU  BBIIIOJIHACT
IMPAKTUYCCKHUEC 3aJIaHUs, 3a0a4Yn.

4.3.2. Kputepum olleHKH MPOMEKYTOYHOM aTTeCTalluu

OrneHka »K3aMeHaTopa,
YPOBEHb

Kpurepun

«3auTeHo (OTIUYHO)»,
BBICOKMI YPOBEHb

00y4YaroIuics TIIyOOKO M MPOYHO YCBOWJ BECh MPOrPAMMHBIH
MaTepuas, HCYCPIBIBAIOIIE, IOCIEA0BATEIbHO, TPAMOTHO U
JIOTHYECKU CTPOWHO €ro M3JIaraeT, He 3aTPYIHSETCS C OTBETOM
Py BHUJIOM3MCHCHHWH 3aJlaHus, CBOOOJHO CIpaBISCTCS C
3aJlayaMi = M TPAKTHUYECKUMU  33JaHUSIMH,  TPABUIBHO
00OCHOBBIBACT MPUHATHIC PEIICHUS, YMEET CaMOCTOSITEIHHO
000011aTh ¥ U3JIaraTh MaTepHal, He JOMyCcKas OIHOOK.

«3auTeHo (XOpoIIo)»,
MOBBIIIEHHBIA YPOBEHB

oOyyaroluiicss TBEpAO 3HAaeT MPOTrPaMMHBIN  Marepual,
IPaMOTHO M IO CYLIECTBY H3JaraeT €ro, He JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE€ Ha BOIPOC, MOMKET
MIPaBWIBHO MPHUMEHITh TEOPETUUYECKUE IOJIOKEHHUS U BIAACET
HEOOXOJMMBIMHA yMEHUSIMH W HaBBIKAMH TIPH BBITIOJHEHUHU
MPAKTUYECKHX 3a/1aHUi.

«3auyTeHo
(YIOBIETBOPUTEIHEHO ),
MOPOTOBBIN YPOBEHB

06yqa}om1/117lc;{ YCBOUII TOJIBKO OCHOBHOH MaTcpHuall, HO HC 3HACT
OTACIBHBIX HeTaﬂeﬁ, J0IMYCKAa€T HETOYHOCTH, HEAOCTATOYHO
IIpaBHUJIbHBIC (I)OpMy.]'II/IpOBKI/I, HapymacT MmoCjI€A0BATCIbHOCTD B
N3JI0KCHUU IMporpaMMHOI 0 Marcpuraia u HUCIIBITBIBACT
3aTPYAHCHUS B BBIIIOJIHCHUH TTPAKTUYCCKUX SaﬂaHHf/'I.

«He 3aureno
(HEYIOBIETBOPUTEIHHO )»

oOyJaroluiicss He 3HAeT 3HAYUTENBHOW YacTU MPOrPaMMHOTO
Marepuaia, JOMYCKAaeT CYIIECTBEHHBIE OIIMOKU, C OOJIBIIUMH
3aTPy/AHEHUSIMU BBITIOJIHSIET MPAKTUUYECKUE 3a/IaHUs, 3a/1a4H.

4.3.3. Kpurepuu oleHKH TeCTHPOBAHUS

OneHka, ypoBeHb

IlokazaTtens OLIEHKU

«OTINYHO», BRICOKUH

He menee 90 % Gayu1oB 3a 3a1aHus TECTA.
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«X0opo110», IPOJIBUHYTHIN

He menee 75 % OayioB 3a3amgaHus TeCTA.

«Y II0BJETBOPUTENLHO), IOPOTOBBIH He menee 55 % 6asutoB 3a3alaHus TECTa.
«HeynoBneTBOpUTEIHHO Menee 55 % 6amioB 3a 3a1aHus TECTA.
4.3.4. KpuTepuu OlleHKH YCTHOI'0 Onpoca

OneHka,ypoBeHb

Kpurepuu

«OTJIMYHO», BBICOKHI YPOBEHB

CTaBUTCS B CIIyyae 3HAHUS, IOHUMaHUs, IITyOMHbBI YCBOCHUS
oOyuaroIuMcs BCero oobema MporpaMMHOro MaTepuana;
YMEHUS BBIJCISTH TJIABHBIC TIOJIOKEHUS B U3yUYEHHOM
MaTepuase, Ha OCHOBaHUU ()aKTOB U MPUMEPOB 000011aTh,
eaTh BBIBOJIBI, YCTAHABIUBATH MEXIPEIMETHBIE 1
BHYTPHUIIPEIMETHBIEC CBS3U, TBOPUECKU IPUMEHSITh
[OJIyYE€HHbIE 3HAHUSI B HE3HAKOMOM CUTYallH; OTCYTCTBUS
OLIMOOK U HEOYETOB MTPHU BOCIIPOU3BEICHUU U3YUEHHOTO
MaTepuaia, Py YCTHBIX OTBETAaX, YCTPAHEHUSI OTIACIbHBIX
HETOYHOCTEH C TTOMOIIBIO IOTIOJHUTEIBHBIX BOIIPOCOB
MpenojaBaTesis; COOMOAEHHS KyIbTypbl IUCbMEHHON U
YCTHOH peud, paBusl 0(pOpMIICHHSI MUCbMEHHBIX padoT.

«XOpOIIO0Y, MOBBIIECHHBIN
YPOBEHb

CTABUTCS B CIydae 3HaHUS BCEIO U3yUYEHHOI'O MAaTepHaa;
YMEHHSI BBIACIIATD TJIABHBIE ITOJIOKEHNS B U3yUYEHHOM
MaTepuase, Ha OCHOBaHUU (aKTOB U MPUMEPOB 0000111aTh,
NeJIaTh BBIBOJIbI, YCTAHABIMBATh MEXIIPEAMETHBIE U
BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSTH MOTYYECHHbIE 3HAHUS
Ha MpaKTHKe; HAJTMYUE He3HAUUTENbHBIX (HErpyObIX)
OLIMOOK MPHU BOCIIPOU3BEACHUN N3YYEHHOTO MaTepuaa;
COOJIIO/ICHHSI OCHOBHBIX MTPABUJII KYJIbTYpPbI TMCBMEHHOM U
YCTHOH peuH, paBusl 0OpMIIEHHSI MUCbMEHHBIX PaloT.

«YAOBIJIETBOPUTEIILHOY,
IIOPOTOBBIM YPOBEHB

CTAaBUTCA B Clly4ae 3HAHUS U YCBOCHUS MaTepHalla Ha YpOBHE
MUHUMAJIBHBIX TPeOOBAaHUN MTPOTPaAMMBI, 3aTPYAHEHUS TTPH
CaMOCTOSITETLHOM BOCITPOU3BEACHUN, HEOOXOIMMOCTH
HE3HAYUTEIILHOW TTOMOIIN MPETNOo aBaTesl; yMEHHs padoTaTh
Ha YpOBHE BOCIIPOU3BEICHUS], 3aTPYAHEHUS ITPU OTBETAX HA
BHJIOM3MEHEHHBIE BOMIPOCHI;, HATMYHS 1-2 TpyOBIX OMIUOOK,
HECKOJIbKUX HErpyObIX MPH BOCIPOU3BEICHUN U3yUYEHHOTO
MaTepuiia; He3HAUUTEIbHOTO HeCOOTIOIEHUSI OCHOBHBIX
MpaBUJI KyJIbTYPbl MUCbMEHHON U YCTHOM peuu, IpaBuil

o opMITeHHS MTUCHMEHHBIX PaboT.

«HCYOOBJICTBOPUTCIBLHO»

CTaBUTCS B CIIydae 3HaHUS M YCBOEHHsI yueOHOT0 MaTepuana
Ha YPOBHE HHUKE MUHUMAJIbHBIX TPEOOBAHUN MTPOTPaMMBI;
OTCYTCTBHUSI YMEHUS paboTaTh Ha YPOBHE BOCIIPOU3BECHHUS,
BaTpyAHEHUS IIPU OTBETAX HA CTAaHJAPTHBIE BOIIPOCHI;
HAJIMYHSI HECKOJBKUX IPyOBIX OMIMOOK, O0IBIIOro Yuciaa
HEerpyObIX ITPU BOCIIPOU3BEICHUH N3YUYEHHOI'O MaTepHaa;
BHAYUTEIHHOTO HECOOIIOICHHSI OCHOBHBIX MPABHJII KYJIbTYPBI

MUCHbMEHHOM W YCTHOM pedH, MPaBwI 0OPMIICHHUS
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MUCHMEHHBIX paboT.

4.4. OueHo4HbIe cpecTBa s NMPOBeJAeHUs] TeKYIero KOHTPOJIsi ycneBaeMoCTH

TecToBbIE 32 ]aHUA

1.Bo3M0okHO mepeiaTh HEKOTOPOE KOJUYECTBO TEIUIOTHI OMPEIEICHHOTO KOJUYECTBA BEILIECTBA
0e3 U3MEHEHUS ero TeMIiepaTypb?

a) Bo3MOXHO TOJIBKO B CiTy4ae, €CJIi MPOUCXOIUT (a30BbIN MEPEX0/T BEIICCTBA.

6) Bo3MOkHO TOJBKO B Cllydae, €clid BEIIECTBO BBIMOIHIET paboTy.

B) HeBo3moxkHoO.

2.D7EeKTPUYECKUI 3aps]l MOABISETCS MPHU:

a) [lonyuyenue Temua.

0) DneKTpOMarHUTHON MHAYKIIUU.

B) TpeHus, mpUKOCHOBCHHUSI, BIUSHUS

3.3akon Kyrnona — 3710 3aKoH:

a) KoTopslil onpeznenser BeIMUUHy ¥ HalIPaBJICHHUE CUIIbI B3aUMOJICHCTBHUS.

6) KoTopslif onucsIBaeT CKOPOCTh MOTOKA TOYEYHOTO 3aps/a.

B) KoTopslii orpeniesiseT MHTEHCUBHOCTD JIEKTPOMArHUTHBIX B3aUMOIEHCTBUH.

4.HanpspkeHHOCTD — 3TO:

a) Cuna, ¢ KOTOPOM JEKTPUUYECKOE TI0JIe JCHCTBYET Ha €IMHUYHBIN TTOJIOKUTEIBHBINA 3apsijl.
0) CBsI3b MEX/1y BXOJTHBIMHU M BBIXOJIHBIMHU 3JIEMCHTAMH.

B) Oco0bast popma MaTepuu, KOTOPYIO CO3JIAIOT SJICKTPUIECKUE 3aPSIBL.

5.IIpuHIuN cynepno3unuu nojaen sBISIOTCS:

a) Pesynprar BO3/1€iicTBUS Ha YaCTUIY HECKOJIBKIX BHEITHUX CHII.
6) CriocoOHOCTh (PU3NYECKUX TOJIEH K HATIOKEHHUIO.

B) COBOKYITHOCTB JIBYX OJIMHAKOBBIX TOUEYHBIX 3aPsI0B.

6.0t 4ero 3aBUCHUT paboTa CUJI IIEKTPOCTATUYECKOTO MOJIS:
a) OT ¢hopMBbI IBHKEHUS TOUKH.

0) OT TUPIEKTPUIECKUX CBOMCTB.

B) OT 3aps/1a, BHECEHHOT'O B 3JIEKTPUUECKOE IOJIE.

7. 2HepreTHYecKuii MOTEHUal — 3TO:

a) [ToBepXHOCTbH, BO BCEX TOUKAX KOTOPOW OJIMHAKOBBIM MOTEHIIHAI.
6) PaboTa moJs mo nepeMerieHnIo NoJ0XKUTEIbHOTO 3apsa.

B) DHEprusi eAMHUYHOTO 3apsi/ia, PaclojI0KEHHOTO B 3TOM TOUKE.

8.UeMy paBHa pa3HOCTb MOTEHIIMAJIOB:

a) IlpousBeneHre MPOTUBOIOJIOKHBIX TOYEUHBIX 3apsI0B, PACIONOKEHHBIX HA HEKOTOPOM
paccTOosSHUU.

0) PaGoTe anekTprudecKkoro moss 1o nepeMeneHnuo eIUHIYHOTO 3apsiia.

B) Hampsi:keHHOCTBIO CO CMEIIEHHEM DJIEKTPOHOB.

9.Kakue mMeTasmibl MPOBOJAT TOK:
a) 30J10TO, XpOM, aTFOMUHUI.

06) Menb, Maprasel, IITyTOHHH.
B) Menb, allfoMUHUNA, MapraHell.
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10.OnexkTpuueckast ”HAYKIUS BOZHUKAET KOT1a:

a) HanpspkeHHOCTH TpoBOIHKMKA paBHA ().

0) K teny npemnogaecty Apyroe 3apsHyKEHHOE TEIO.
B) He cymecTByr0T CBOOOHBIC 3JICKTPOHBI.

11.9nexkTpocTaTnyeckoe HHIYKIMS — 3TO:

a) 3aiura OT BPEAHOI0 BO3JEHCTBUS 3JIEKTPUUECKOTO TOJIS.

0) BemectBa, coneprkaimue “cBOOOIHBIC DJICKTPOHBI .

B) Bun snexrpusaruu, BO BpeMs KOTOPOH MPOUCXOIUT TEpepaclpeelieHue SICKTPUUECKUX
3apsJIOB.

12.TemoBoii paBHOBECHEM HA3BIBAIOT COCTOSHUE, TP KOTOPOM:

a) PaboTa, KOTOPYIO BBIMIOJIHSAET CUCTEMA, paBHA MOJyYCHHON KOJIMYECTBA TETIOTHI.

6) CucreMa nory4aeT OIpeJIelIeHHOE KOJIMYECTBO TEIIOTHI, HO HE BBIMOJIHAET padoTy.

B) Bce Makpockonuueckue nmapaMmeTpbl CUCTEMBI, KaK YTOIHO, JOJITO OCTAIOTCSI HEM3MEHHBIMU.

13.Kakoe MUHUMAaIFHOE KOJIMYECTBO PE3UCTOPOB C conmpoTHuBieHHEM 1o 12 kOM noHagoourcs,
4TOOBI 3aMEHUTH OJIUH PE3UCTOP ¢ conpoTHBiIeHHEeM 16 KOm:

a) 3.

0) 4.

B) 6.

14.Ha paccrosstHuu 10 cM 0T TOYEUHOro 3apsija MOAYJb HaNpPsSyKEHHOCTH 3JIEKTPUUECKOTO MOJIs
paBHa E. Uemy paBHa MOAYNb HaNpsDKEHHOCTH 3JEKTPUYECKOrO MOJS B TOYKE, HaxXonsuleWcs Ha
PaccTOSIHUU 5 €M OT 3TOTO 3apsja:

a) 6E.

0) 4E.

B) 2E.

15.Hanpsixenue B cetu nosbicuiiack ¢ 200 1o 240 B. Bo ckoibpko pa3 yBenuuuiach MOIHOCTb
TOKA B JIaMI1aX, BKJIFOYEHHBIX B CETh!

a) 1.2

0) 1.44

B) 0.8

16.0THOCUTENBHO TIEPBOM CUCTEMBI OTCUETAa METEOPHUT JBHXKETCS CO CKOPOCThIO 6 KM / C, a B
OTHOILIEHUU BTOPOM — CO CKOpOCThIO 8 kM / c¢. Ompenennure HAUMEHBIIYI0O BO3MOXXHYIO CKOPOCTH
JBUKEHHS] BTOPOU CUCTEMBI OTCYETa OTHOCUTENILHO MEPBO:

a) 2 Kkm/c.

0) 3 xm/c.

B) 4 KM/C.

17.Ammuintyna koneOanuit Tena Ha npyxuHe paBHa 0,5 M. Onpenenure myTb, KOTOPBIH MPOILIO
3TO TEJIO 3a MATh NEPUOIOB KOJIeOaHHIA:

a) 10 m.

0)5m.

B) 2,5 M.

18.Kaxkoe siBneHuEe 0OBACHSIOT TTOJIHBIM OTPAYKEHHUEM CBETA:
a) Okpacku Kpbliia 6a60uKH.

6) O0OpazoBaHKe paayry.

B) ConHeYHOE 3aTMEHHUE.
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19.Bo BpCeMs UCCIICAO0BAaHUSA ABJICHUA PAAUOAKTUBHOCTH METOJOM OTKJIOHCHUSA PAAUOAKTUBHBIX

Jy4eil BBISIBIIEHO, YTO MarHUTHBIM noJjieM HE oTkionstoTCs:

a) Tonpko anbda-rydn.
0) TonbKO raMma-JIy4u.
B) Tosbko Oera-y4u.

20.5IBIeHME HEBECOMOCTH BO3HUKAET MPHU:

a) Jedopmaruu Tena.

0) 3aBUCUMOCTD JIaBJICHUS KUJIKOCTH OT TIIyOHHBI.

B) O1MHaKOBBIE YCKOPEHMSI BCEX TEJI BO BPEMsI CBOOOHOTO MaJCHUS.

21. BO3HUKHOBEHHUS ApXUMEIOBOM CHIIBI MIPH:

a) 3aBUCUMOCTb JIaBJICHUS KUJKOCTU OT TITyOUHBI.
6) Cuiibl MOBEPXHOCTHOI'O HATSKECHUS.

B) 3aBUCHMOCTb CUJIbI TSKECTU OT MACChI TeJa.

22.B03HUKHOBEHUE CUJIbI YIPYTOCTH MPU:

a) Cusibl IOBEPXHOCTHOT'O HATSKEHHUS.

0) dedopmariu Tena.

B) OIMHAKOBbIE YCKOPEHHUS OT TeJl BO BpeMsl CBOOOIHOTO MaICHUSI.

23.Kako# niporiecc Ha3bpIBaeTcst ArnabaTHBIN:
a) KomuyecTBO TEmIOTH, MOJy4YaeT ra3, TMOJHOCTBIO PACXOAyeTCs Ha YBEIWYEHUE €ro

BHYTpPEHHEH YHEPIrUH.

rasa.

rasa.

6) Temno, nmepenaBaeMoe ras3a, 4aCTMYHO PACXOJYETCsl HAa yBEIMYEHHE BHYTPEHHEH DHEPIrUU
B) Bo Bpems pacuimpenus raza B TEIJIOM30JIMPOBAHHON €MKOCTH MTPOUCXOIUT €0 OXJIAXKIEHHUE.

24 Kakoii mporecc Ha3bIBaeTCsl U30TEPMUYECKHIL:

a) Bce Temo, uTo mosyvaer ras, 3aTpaurBaeMoe Ha BBIIOJHEHUE UM paboThI.

6) Bo Bpemst pacmmpeHnus ra3a oH OTAAeT TEIUIO, a €0 BHYTPEHHSs DHEPT s YBEIMUNBAETCS.

B) Temuo, nmepenaBaemMoe rasza, 4aCTMYHO PAaCXOAYeTCs Ha YBEIMUYEHHME BHYTPEHHEH >HEpPruu

25.Kaxkoit mporiecc Ha3bIBa€TCsl H30POXHBII:
a) Bce temio, uto monyvaer ra3, 3aTpayuBaeMo€e Ha BBHITIOJTHEHHE UM PaOOTHI.
6) KommuectBo TemioThl, MOJy4YaeT Ta3, IOJHOCTBIO PACXOIyeTcsl Ha YBEJIWYCHHE ero

BHYTPEHHEN SHEPTUH.

rasa.

B) Temo, nepenaBaemMoe rasza, 4aCTMYHO PAaCXOAYETCS Ha YBEIMUYCHHE BHYTPEHHEH >HEPruu

26.Cpena, COOTBETCTBYIOIIEH CBOOOIHBIM IIIEKTPOHOM:
a) ['a3.

0) Metann.

B) DIEKTPOJIHT.

27.Cpena, COOTBETCTBYIOIIEN MOJ0KUTEIBLHBIM U OTPUIIATEIbHBIM HOHAM:

a) DJIEKTPOJIUT.

0) AudnexTpuk.

B) [lonynpoBogHuK.

28.Cpena, COOTBETCTBYIOLIEH JIEKTPOHAM, MOJIOKUTEIbHBIM U OTPULIATEIIbHBIM HOHAM:
a) /lunnekTpuk.
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0) DIEeKTPOIHT.
B) ['a3.

29.BriGepuTe MpaBHIIbHOE YTBEPKICHUE:

a) Ilo 3akony Owma nisi ydacTka ILeNM CHJIa TOKa SBISETCS MPAMO MPONOPLHOHATbHA
HANpPSDKEHUsS, TMPUWIOKEHHOIO K OJTOM YydacTka Lenu, M OoOpaTHO MpOoMOpIHOHAIbHA K €€
COIIPOTHUBIICHHUIO.

6) Ilo 3axkony Owma g y4yacTKa ILeNM CHJIa TOKa SBJISETCA NOPSIMO MPOMOPIHOHATIbHA
COMPOTHBIICHUIO, TPWIOKCHHONH K JTOH ydacTKa Iemd, W OOpaTHO MPOIMOPIMOHANIBHA K €€
COIIPOTUBIICHUIO, BO3BEJICH B CTEIICHb.

B) Ilo 3akony Oma mjig ydacTka Ienu cujila TOKa SBISIETCS MPSIMO MPOHOPIUOHATIbHA
COMPOTUBIICHUIO, TPWIOKEHHOM K JTOM ydacTKa Iend, W OOpaTHO MpPOIOpPLUOHATbHA K €€
HaIPSKEHUIO.

30.ITna3ma — 3to0:

a) [Torennuan, BOZHUKAIOUIMHA IPU U3MEHEHUN HAIIPSKEHUS MEXK/1y ITPOBOJIOKON U LIMIMHIPOM.

6) OueHb Manoe COMPOTUBIICHHE IIETIH, BO BPEMSI KOTOPOTO BO3HHKAET HOBasi (pOpMa ra30BOTO
paspsnia.

B) HacTMUYHO UJIU TIOJHOCTHIO HOHU3UPOBAHHBIN ra3.

31. Bribepure BepHblii 0TBET. TemnepaTypa ujeanbHOro raza noHusmiack ot t1 = 567 °C go t2 =
147 °C. IIpu 3TOM cpenHss KHHETUYeCKas SHepIrus ABMXKEHUS MOJIEKYII Ta3a:

a) yMEHbIINJIACh B 2 pa3a

0) ymenbuiach B 3,85 paza

B) HE U3MEHMJIACh

r) yBenuuuiach B 3,85 paza

32. Beruucaure. IlnotHocTs 30m0ta p = 19,3 - 103 kr/m®, Monsapuas macca M = 197 - 1073
Kkr/mMonb. CpeaHee 3HaueHue 00beMa, 3aHUMAeMOT0 OJTHUM aTOMOM 30JI0Ta, PaBHO:

a) 0,7 - 102 m®

6)1,7-10%m°

B)2,7 - 102 M3

rN3-10%m

33. VkaxuTe npaBWIbHBIA OTBET. B uuMHape npu ckaTUM BO3ayXa JaBICHHUE BO3PACTAET C P1
=70 xITa no p2. Ecnu remniepatypa B Havasne cxaTust paBHsuiach T1= 250 K, a B konue — T2 = 700 K
¥ OTHOIIIEHHE 00BbEMOB J10 U mociie cxkaTust Vi/V2 = 5, To KOHEUHOE JIaBJICHHE P2 PaBHO:

a) 350 kI1a

0) 482 klla

B) 562 xIla

r) 980 kI1a

34. OTmeTtbTe BepHbI BapuaHT. MneanbHblil ogHOATOMHBIN a3 coepiimi padoty A = 300 [Ixk.
Ecnu npouiecc 6b11 aguabaTHBIM, TO BHYTPEHHSSA SHEPTUs Ta3a:

a) ymenpimmiack Ha 600 J[x

0) ymenbmuiach Ha 300 [Ix

B) HE U3MEHUJIACh

r) yBenuumiack Ha 300 [Ix

35. Boibepute BepHbIN BapuaHT. Ilo konbleBoil aBTOMOOMIBHOM nopore anuHONH L = 9 km B
OJIHOM HaIlpaBJICHUHU €yT IPY30BOM aBTOMOOMIIb U MOTOIUKINCT. CKOPOCTh MOTOIMKIIMCTA paBHA 72
KM/4. VI3BECTHO, 4TO CKOPOCTH I'PY30BOTO aBTOMOOMJISI MEHbIIE CKOPOCTH MOTOLMKIUCTAa. Ecnu B
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HAYaJIbHBII MOMEHT BPEMEHH OHHM HAXOJWINCh B OJIHOM MECTE, a 3aTeM MOTOIIMKIUCT OOOTHAJ
aBTOMOOWJIb Ha OJHMH KPYT 4Yepe3 15 MUH, TO CKOPOCTh aBTOMOOMJISI paBHA:

a) 13 km/u

0) 24 kM/u

B) 36 KM/

r) 65 KM/4

36. Beruncnure. ABTOOYC IBHXKETCS MPSIMOJIUHEHHO UM paBHO3aMEUICHHO ¢ YCKOpPEHHEM a = 2
. OH yMEHBIIWI CBOIO CKOPOCTH ¢ V1 = 20 M/c 10 V2 = 14 Mm/c 3a Bpems:

a)lc

0)2c

B)3 ¢

r)5c

m/c?

37. Pemmte 3amauy. ['py3 maccoili m HaXOQUTCi HA TOPU3OHTAIHHOM MIEPOXOBATOM
noBepxHocTu. [loxg neiicTBUEM mMOCTOSAHHON cunbl F, HampaBieHHOW TOPU30OHTAIBHO, TPY3
nepeMeniaercst Ha paccrostaue L = 16 M 3a Bpemst t = 4 ¢. Eciou ko dummeHt Tpenus rpysa mo
noBepxHoctu k = 0,3, a pabota cunsl F o nepememenuto rpy3za A = 16 x>k, To Macca rpysa paBHa:

a) 15 xr

0) 30 kr

B) 150 kr

r) 200 kT

38. Beiuucaure. TemnepaTypa uaeanbHoro rasza nosbicuiach ot t1 = 100 °C no t2 = 300 °C.
[Ipu 3TOM cpeansisi KBaApaTUyHas CKOPOCTh JABMXKCHHS MOJIEKYJ Ta3a:

a) yMeHbInumiach B 1,54 pasza

0) ymenbiuiach B 1,24 paza

B) HE U3MCHIIIACH

r) yBenuuuiach B 1,24 paza

39. OTMeThTe BepHBI BapuaHT. IlnotHocTh Memu p = 8,9 - 10° xr/m°, Monspras macca M =
63,5 - 107 kr/moub. Cpennee 3HaueHHe 00beMa, 3aHUMAEMOTO OJJHUM aTOMOM MEJIH, PaBHO:

a)1,2- 102 m°

6)1,2-102 M

B)2,7 - 105 M3

r)3-102° M

40. Beruucnure. B nmunuuape npu cxaTuu Bo3ayxa AaBlieHHe Bo3pacTaeT ¢ p1 = 125 klla 1o p2
= 800 klITa. Ecnu Temneparypa B Hauane cxkarust T1 = 200 K, a B konnie — T2 = 300 K, n HavabHbIi
o0beM V1 =200 11, To KOHeuHbII 00beM V2 paBeH:

a)47 n

0) 54 n

B) 88 11

r) 96 1

YcrHblii onpoc
1. Yto takoe Mmexanuka? OCHOBHas 3a/1aua MEXaHUKH.
2. Yto Takoe MarepuaibHas TOUKa?
3. UTo 3HAUMT ONMKHCATh MEXaHUYECKOE ABIKCHHUE?
4. Yto Takoe cucremMa orcueTa’?
5. Yro Ha3wIBaeTcst CBOOOIHEIM MMAEHUEM TEII?

6. Kakoe nBuxeHue Ha3bpIBaeTCA KPUBOJIUHEHHBIM?
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7. Kakue cucreMbl Ha3bIBalOTCS NHEPLMAIBHBIMU?

8. B xakux enunuiax uamepenusi B CU Beipaxkaercs cumna’?

9. Yro takoe aedopmarus?

10. Copmynupyiite nepBbiii 3aKkoH HetoTOHA.

11. Copmynupyiite BTOpO# 3akoH HploTOHA.

12. Copmynupyiite TpeTuii 3aKkoH HeroToHa.

13. ChopmynupyiiTe 3akoH BCeMUpHOTO TATOTSHHUS.

14. ChopmynupyiiTe 3aKOH COXpaHECHUS UMITYJIbCa

15. laiiTe onpeneneHre pabOThl B MEXaHUKE

16. JlaiiTe onpeneneHne KUHETHYECKOW U MOTEHIIMAILHON SHEPTUU

17. llonsitue MouHOCTH. ENMHUIIBI U3MEpeHus.

18. Kakue yTBep:k1eHUS JIeKaT B OCHOBE MOJIEKYJISIPHO-KMHETUYECKOW Teopuu?
19. BpoyHOBCKO€E JBU)KEHUE.

20. [TousaTue naeansHOroO rasa.

21. TloHsATHE N30TEPMUIECKOTO, H300apHOTO, H30XOPHOTO MPOIIECCOB.

22. Uto Ha3bIBAIOT BHYTPEHHEH dHEeprueii?

23. ®opmynHpOBKa MIEPBOTO 3aKOHA TEPMOIMHAMHKH.

24. ChopmynupyiiTe 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.

25. [lonsTre HANPSHKEHHOCTH JIEKTPUIECKOTO TTOJIS.

26. Yro Takoe KoHaeHCATOp?

27. TloHsTHE CUIIBI TOKA.

28. 3akon Oma Il y4acTKa LeTu.

29. [NapannenbHOe, OCIEI0BATENIBHOE U CMEIIAHHOE COCTUHEHNE TIPOBOHUKOB.
30. 3axon OMa JJ1 TOJIHOM IIEMH.

31. Yro takoe momynpoBoanuk? [IpuBenure npumepsl MOIyMPOBOJIHUKOB
32. Yrto npencraBiseT co00i MarHUTHOE ToJie?

33. Cuna Ammnepa u Jloperna. Kak onpenennts ux HarpaBieHue?

34. B ueM 3akirouaeTcs SBICHHUE IEKTPOMArHUTHOW UHYKIIHH?

35. UTo HA3BIBAIOT CAMOWHIYKIIHCH?

36. Kakoe nBmxeHne Ha3bIBAIOT KOIeOATEIbHBIM?

37. Kakwue konebaHus Ha3bIBalOT CBOOOHBIMH, BEIHY)KICHHBIMH U TAPMOHHYECKUMHU?
38. [loHaTHe aMIIUTY 1bl, IepuoJia U (hazbl KojaeOaHHH.

39. Uto Takoe pe3oHaHC?

40. TlonsiTHE IEpEMEHHOTO TOKA.

41. Yo Ha3bIBAIOT AJIEKTPOMATHUTHBIMU KOJIEOAHUSIMHU.

42. Onpenenenve BonHbl. Kakue ObIBatOT BOIHBI?

43. Ilonsarue cBera.

44. 3aKOHBI OTPAKEHUS, IPEIIOMIICHHUS.

45. Yro Takoe nunH3a? Kakue BUIbI JINH3 CYIIECTBYIOT?

46. Uro Ha3bIBAIOT nucnepcueit, uurepdepenuueit u audpaxmueii ceera?
47. SIsnenue dpotorddexra.

48. CtpoeHnue aToma.

49. Ilepssr1it moctynar bopa.

50. Bropoii noctynar bopa.

51. Yro Takoe paaiOaKTUBHOCTH?

52. Anbda, 6era, raMMa-paguO0aKTUBHOCTh

53. OnpeneneHne YHEPTUN CBSI3H.

54. Kakumu cuiiaMul yIep>KUBaIOTCs IPOTOHBI U HEUTPOHBI B siipe aToma?

4.5. OueHo4HbIe cpeacTBa AJs NPOBeIeHUs] NPOMEKYTOYHON aTTecTaluu

Bonpocskl 115l MPOMeKYTOYHOM aTTeCTALMHU
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20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

1
2
3
4
5.
6
7
8
9

10
11

HeroTona.

TPEHUS.

12
13

14
15
16
17
18

Mexannueckoe nuxkenue. Cucrema orcuera. MarepuanpHas Touka. Tpaexkropus. ITyTs.
[Tepemenienne. OTHOCUTENBHOCTD IBUKEHUS.

[TpsimonuHeitHOe paBHOMEpHOE ABMKeHHE. CKOPOCTb.

HepaBHomepHoe nBukenue. CpeliHsas CKOpocTb. MITHOBEHHasi CKOPOCTb.

Yckopenue. PaBHOYCKOpEHHOE NPSAMOJIIMHENHOE JBUKECHHUE.

Ilepemenienue U NpONUEHHBIN YTk IPU PABHOMEPHOM U PABHOYCKOPEHHOM JBUKECHUU.
CBoOo1HOE MTajicHHE.

JIBU>KEHUE 110 OKPYKHOCTH C MOCTOSTHHOM MO MOZYJIFO CKOPOCTBIO.

Ilepssiit 3akoH HbroToHa. MHEpLIMaNbHBIE CUCTEMBI OTCYETA.

B3aumoneiictBue ten. YckopeHue el mpu B3auMoiecTBun. Macca.

. Cuna. Bropoii 3akoH Herorona. Tperuii 3akon HeroTona.
. Cuel B mpupojie. Cuiibl ypyrocTH.

. Cunbl TpeHus.

. Cuita BCeMHPHOTO TATOTEHMUS.

. Cuna tsbxectu. Bec Tena. HeBecomocTsb.

. UMnynbce Tena. 3aKk0H COXpaHEHUs! UMITYJIbCA.

. Umniynibe cunbl. PeakTiBHOE JBH)KEHUE.

. Mexanunyeckas pabora.

. Momnocts. KIIJI.

. OHeprus. [loTenmanbHas 3Heprusi.

Kunernueckas sneprus.

3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHH.

OcnoBusble nonoxerust MKT. Macca u pa3mepsl MOJIEKYII.

Wneanshelii ras. {aBnenue raza. OcaoBHoe ypaBuenne MKT rasa.
Temneparypa u ee u3MepeHue. 1'a30Bble 3aKOHBI.

AOGcomoTHas TemrepaTypa. Y paBHEHUE COCTOSHUS UICAIbHOTO Ta3a.
BryTtpenHss sHeprus uaeanbHoro rasa. [IepBblil 3aKOH TEPMOMHAMUKH.
[IpumeHeHne mepBoro 3aK0Ha K pa3iMdHbIM mpoiieccaM. AnnabaTHBIN TIpoliece
[Tpuniun gericteus TertoBor MammHbl. KII/ TermmoBoro nBurarens.
Ncnapenune u kouaeHcauus. HacpleHHbIN 1ap 1 €ro CBOMCTBA.
AOCOI0THAs M OTHOCUTENIbHAS BIIAXXHOCTh BO3/TyXa.

Bonpocs! qis 1uppepeHpoOBaAHHOIO0 3a4eTa

. EcTecTBEeHHO-Hay4HBIN METOJI TIO3HAHUS, €70 BO3MOKHOCTH U IPAHMIIBI IPUMEHUMOCTH.
. DKCIIEpUMEHT U T€Opus B IPOLIECCE TO3HAHUS TPUPOJIBI.

. MonenupoBanue pU3N4ECKUX SBJIECHUI U TPOLIECCOB.

. Porib 3KkcriepuMeHTa 1 Teopuu B Ipolecce Mo3HaHus Npupoasl. Prusndeckas BeaIudruHa

Mexanunueckoe asuxenue. [lepememenue. [1yts. CKopoCTb.

. PaBHOMepHOC HpﬂMOJ’IHHCﬁHOC JABWKCHUC.
. YCKOpeHI/Ie. PaBHOHepeMCHHOC HpHMOHHHCﬁHOC JABUKCHUC.
. CBO6OI[HOC maacCHHUC.

JIBr>xeHue Telia, OpOIIeHHOTo MO/ YIJIOM K TOPU30HTY.
. PaBHOMEpHOE ABUKEHUE 10 OKPYKHOCTH.
. Ilepssiit 3akoH Hprtorona. Cuna. Macca. Cuna. Bropoii 3akon HerotoHa. TpeTuii 3akoH

. Ummynbe. OCHOBHOM 3aKOH KJIACCHYECKON JUHAMHUKH. 3aKOH COXPAHEHUS UMITYJIbCA.
. 3akoH BcemHpHOro taroreHus. I'paButammonnoe mone. Cuna Tsokectn. Bec. Cuia

. Cuna ynpyroctu. 3akoH ['yka.

. Pabora cubl.

. MomHocCTSb.

. OHeprusa. Kunernueckas sneprus. [loTeHunanbHas 3Heprus.

. 3aKOH COXpaHEHMsI MEXaHNYECKO 3Hepruu. [IpuMeHeHne 3aKOHOB COXpaHEHUS.
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19. OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

20. Pa3mepsl 1 Macca MOJICKYJT U aTOMOB.

21. BpoyHoBckoe asmkenue. Juddysus.

22. Cumbl ¥ SHEPTHsI MEXXMOJIEKYJIIPHOTO B3aUMOJICHCTBUSI.

23. Ctpoenue ra3o00pa3HbIX, KHUIKUX U TBEPABIX Tell.

24. CKOpOCTH IBUIKECHUS MOJIEKYJ U MX U3MEpEHHE.

25. N neanpHblii ra3. JlaBiacHue rasa.

26. OCHOBHOE ypaBHEHHE MOJICKYJISPHO-KHHETUIECKOM TEOPUH ra30B.

27. Temneparypa u ee H3MepeHue.

28. 'a30BbIE 3aKOHBI.

29. AGCOIOTHBINA HYJIb TEMIIEPATYPHI.

30. TepmoauHamMuueckast 1IKajaa TEMIEPaTyphl.

31. YpaBHeHuUE COCTOSIHUS UCAIBHOTO Ta3a. MossipHasi ra30Basi MOCTOSTHHAS.

32. BHyTpeHHSs1 SHEPTHsI HICaILHOTO Ta3a.

33. Pabora u Teriora kak (GopMbl Iepeiadn SHEPTHUH.

34. TertoeMKOCTb. Y 1eTbHAS TETNIOEMKOCTD.

35. YpaBHeHHe TEIUIOBOTO OajaHca.

36. [lepBoe Hayamo TEPMOTMHAMHKH.

37. AnnabatHbIi Tporiecc.

38. Ilpuniun geiictBus TeruioBoi Mamuabl. KI1/] TermmoBoro qurarers.

39. Bropoe Hayaio TepMOIUHAMUKH.

40. XonoauibHbIE MAITAHEL.

41. TensioBble ABUTATEIIHN.

42. OxpaHa npUpOJIbI.

43. Hcnapenue u koHeHcays. HachlleHHBIH ap 1 ero CBOiCTBa.

44. Kunenue. 3aBUCUMOCTh TeMIepaTypbl KUMEeHHs] OT naBieHus. [leperpersiit map u ero
UCTIOJIb30BaHUE B TEXHUKE.

45. XapaKTepuCTHKA )KUJIKOTO COCTOSIHUSI BEILIECTBA.

46. XapaKTepuCTHKa TBEPJOTO COCTOSHUS BEIIECTBA.

47. [InaBneHue U KPUCTATIU3AIHS.

48. DreKTpUYECKHHA 3apsi/i U €T0 CBOWCTBA. 3aKOH COXPaHEHHS 3apsiia.

49. 3akon Kyrona.

50. DnexTpuyeckoe noue.

51. HanpsikeHHOCTb aieKTprueckoro nois. [IpyuHuun cynepno3uiuu nosei.

52. PaboTa cui 31eKTpoCcTaTHUECKOTO MOJIS.

53. Ilorennman. Pa3HOCTh MOTEHIMATOB. DKBUIIOTEHIIMATBHBIE TOBEPXHOCTH.

54. CBs13b MEXAY HAMPSHKEHHOCTBIO M Pa3HOCTHIO MOTEHLUAIOB 3JIEKTPUUECKOTO MOJIS.

55. JIuaneKkTpukH B ieKTpudeckoMm mnosne. [lonspuzaus AU3IeKTPUKOB.

56. [IpOoBOTHUKH B DJIEKTPUIECKOM IIOJIE.

57. Konnencaropsl. CoefiHEHHE KOHACHCATOPOB B OaTapero.

58. DHeprus 3apsHKEHHOTO KOHACHCATOPA. DHEPTHSI AIEKTPHYECKOTO TOJIS.

59. YcnoBus, He0OXOAUMBIE JIJIsl BOSHUKHOBEHHSI U TIOJ/ICPKaHUS DJIEKTPHUECKOTO TOKA.

60. Cuna ToKa 1 TUIOTHOCTB TOKA.

61. 3akona Oma st y9acTKa IIeTIH.

62. 3aBUCHMOCTH JJIEKTPUYECKOTO COMPOTHUBICHUS OT MaTepuana, JJIMHBl U TUIOMIAJH
MOTIEPEYHOT0 CEYSHUS TPOBOIHUKA.

63. 3aBHCHMOCTB HJIEKTPUYECKOTO COMIPOTUBIICHHSI TPOBOIHUKOB OT TEMIIEPATYphI.

64. DNeKTpOABIIKYINAs CHUJIa UCTOYHUKA TOKA. 3aKoH OMa ISl OTHOM TIeTH.

65. CoenMHeHUE MPOBOTHUKOB.

66. CoenHeHNE NCTOYHUKOB 3JIEKTPUYECKON 3HEPTHH B OaTapero.

67. 3axoH J[>xoyns — Jlenna. Pabota u MOIITHOCTB JIEKTPUUYECKOTO TOKA.

68. TemioBoe NENCTBUE TOKA.

69. CoOcTBEeHHAs MPOBOAMMOCTD MOJTYIPOBOTHUKOB.
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70. IToynpoBOTHUKOBBIE TPHUOOPHI.

71. MarautHoe niosie. BeKTop HHAYKIIMA MAarHUTHOTO TTOJISI.

72. JleiicTBME MarHUTHOTO TOJISI HA MPSIMOJIMHEHHBII MPOBOJIHUK C TOKOM. 3aKOH AMIIepa.

73. B3aumonelicTBrE TOKOB.

74. MaruuTHBIH MOTOK.

75. PaboTa 1o nepeMenieHro NpoBoJHIKA ¢ TOKOM B MAarHUTHOM TIOJI€.

76. JleficTBME MarHUTHOTO MOJIsl HA ABMXKYIUics 3apsia. Cuna Jlopeniia.

77. OnpezenieHue yaeIbHOTrO 3apsijia.

78. YckopuTenu 3apspKCeHHBIX YaCTHII.

79. DnexTpoMarHuTHasi MHIYKIIHSI.

80. BuxpeBoe 351eKTpruUYecKoe MoJIe.

81. CaMOMHIYKITHSA.

82. DHeprusi MarHUTHOTO TOJISL.

83. KosebarensrHOE IBUKEHHE.

84. T'apMoHUYECKUE KOJICOAHMSI.

85. CBoOOIHBIE MEXaHUYECKHE KOJICOaHusI.

86. JInneliHbie MEXaHUYECKUE KOJICOATECIILHBIC CHCTEMBI.

87. IlpeBpainieHre YHEPTHH MPH KOJICOATSTLHOM JIBUKCHHH.

88. CBoOoaHbBIC 3aTyXaIONTNE MEXaHUIECKIE KOJICOaHNsI.

89. BeiHyX/IeHHBIE MEXaHUYECKHE KOJICOaHNUSI.

90. Ilonepeunsie U TPOAOIBHBIC BOJIHBI. XapaKTEPUCTUKH BOJIHBI.

91. YpaBHeHue miIockoi Oeryiiel BOJHEIL.

92. nTepdepeHIus BOJIH.

93. IlonsiTHe 0 MU(PAKIIUU BOJIH.

94. 3ByKOBBIE BOJIHBI.

95. VnpTpa3ByK U €ro MIpUMEHEHHE.

96. CB0OOHBIC IIEKTPOMATrHUTHBIC KOJICOAHUSI.

97. llpeBpaieHue SHEPTHH B KOJIEOATEITFHOM KOHTYPE.

98. 3aryxaromnue JIeKTPOMarHUTHBIE KOJICOAHMS.

99. I'eHeparop He3aTyXaOUIMX JIEKTPOMArHUTHBIX KOJIEOaHU.

100. Beinyx/1eHHBIC dJIEKTPUYECKIE KOJICOaHMUS.

101. TTepemMeHHBIH TOK.

102. T'eneparop mnepeMEeHHOro TOKAa. EMKOCTHOE U HHIYKTUBHOE CONPOTHUBICHHS
HEPEMEHHOT0 TOKA.

103. 3akon Oma 1 JIEKTPUUECKON e NEPEMEHHOT0 TOKA.

104. PaboTa 1 MOITHOCTh IEPEMEHHOTO TOKA.

105. T'enepartopsl TOKa.

106. Tpancdopmartopsl.

107. Toku BBICOKOM YaCTOTHI.

108. [Tonyuenue, nepegaya U pacupeacsIieHUE AIEKTPOIHEPTUH.

109. CxopocTh pacpoCcTpaHEHUs CBETa.

110. 3akoHBI OTpaXKEeHUS U MpelloMIIeHHs cBeTa. [lomHoe oTpakeHue.

111.JTun3sI1.

112.I'na3 kak onTH4eCcKas CUCTEMA.

113.0OnTHueckue npuOOpHI.

114.UnTepdepennus ceera. KorepeHTHOCTb CBETOBBIX JIyUeil.

115.uTepdepeHiius B TOHKUX TJICHKAX.

116.Mcnionp3oBanne nHTEp(EPEHLINN B HAYKE U TEXHUKE.

117. Audpaxuus ceera.

118.Audpaxius Ha meaH B HapaiesIbHbIX JTydyax.

119.IndpakirnonHas pemerka.

120.ITonsiTue o ronorpadumu.

121.Jucnepcus cBeta. Bunibl crieKTpos.

41



122.Cnektpsl ucnyckanusi. CieKTpbl TOTJIOIEHHUS.

123. VY npTpaduoneroBoe u HHPPaKpPacHOE U3ITYICHUSI.

124 .PentrenoBckue nyuu. X npupoaa u cBOKCTBA.

125.KBanToBas runoresa [nanka. ®oToHBI.

126.Buemnuii hotoanekrpudeckuit agpdexr. Buyrpenuuit poroadpdexr.
127.Tumsl pOTOIIEMEHTOB.

128.Pa3BuTue B3rJIs/10B HA CTPOCHUE BEILIECTBA.

129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144,

Bcenennoi.

145.
146.
147.
148.
149.
150.
151.
152.

3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax BOJOPO/A.

SnepHas Mojzienb atoma.

OmneiTer D. Pesepdopra.

Mogens aroMa Bojiopoaa no bopy.

EcrectBeHHas paii0aKTUBHOCTb.

3aKOH paJIMOAKTUBHOTO pacnaja.

CriocoObl HAOMIOICHUS U PETUCTPAIINN 3apsHKEHHBIX YaCTHII.

Dddexr BaBunoa — YepeHkona.

CrtpoeHue aTOMHOTO sijipa.

JledexT Macchl, S3HEPTHsI CBSI3U M YCTOMYMBOCTH ATOMHBIX SIJIEP.

S nepHbie peakuum.

HckyccTBeHHas pauOaKTUBHOCT.

Jenenue Tsokensix aaep. Llennas saepHas peakuus. YIpasisieMas LeHas peakiusl.

Anepuslii peaktop. [lonydeHue painoakTUBHBIX U30TONOB U UX IPUMEHEHUE.

buonoruueckoe neicTBUE PaAMOAKTUBHBIX U3IYyYEHUN. DJI€MEHTAapHbIE YAaCTULIBI.
Hama 3Be3gHas cucrema — lamaktuka. Jlpyrue ranakTukd. beckoHedyHOCTH

[ToHsITHE O KOCMOJIOTHH.

Pacmmmpsrowmasicsa Beenennas.

Mogens ropsiueit BeeneHHoil.

Crpoenue u npoucxoxaeHue ['anakTuk.
TepmosiiepHBbIil CUHTES.

[IpoGnema TepMOsSAEPHOI SHEPTETUKH.
Ouneprus CoiHLa U 3Be3/. DBOJIOLUS 3BE3/.
[Tpoucxoxaenne CoHEUHON CUCTEMBI.
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punoxenne 1

JIneT mepuoanyecKnX NpPOBepPoOK padoyeil MporpaMmsl
U HHGOpPMALUS 0 BHECEHHBIX U3MEHEHUSIX

JIOMKHOCTHOE JTUIIO,
MPOBOJUBIIIEE
mpoBepky: @.1.0.,
JOJDKHOCTh

Hara

[ToTpedHOCTE
B KOPPEKTUPOBKE
yKa3zaHHEeM
COOTBETCTBYIOIINX
paszenoB paboueit
MIPOTPaMMBI

Wudopmanus o BHECEHHBIX
HM3MEHEHUX
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