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1. MACHOPT PABOYEN IMTPOT'PAMMBI JUCIUATLIIMHBI

1.1. Ob6saacTh NpMeHEeHHUs IPOTPAMMBbI
Pabouas mporpamma muctmmiuael COO.01.06 «®Dwuszuka» sBISIETCS YacThbl0 OCHOBHOM
npodeccuoHanbHOM 00pa30BaTENIbHOM MPOTrpaMMbl MOATOTOBKU CHELMAINCTOB CPEIHEro 3BEHa IO
cnenuagbHOCTH 35.02.05 ArpoHoMus.

1.2. MecTto mucuunjinHbl B cTpykrype OIIIICC3
Hucuumumua COO.01.06 «Pwusuka» sBiuseTcs y4eOHOW AUCHUIUTMHON 00s3aTenbHOM
npeaMmeTHoit obnactu «EctecTtBennbie Haykn» ®I'OC cpegnero obmiero oOpa3oBaHus M 0a30BOU
JUCHUTUTMHON 001meo0pazoBatensHoi nmoarotoBku CIIO u peanusyercs B I u Bo Il cemectpax mpu
CPOKE TOJIy4EHHSI CpeTHero nmpodeccuoHanbHOro oOpazoBanus 3 roga 10 mecsies.

1.3. Leau ¥ 3a1a4M AUCUMIIMHBI, IJIAHUPYeMble Pe3yJbTaThl 0CBOEHUS y4eOHOi
AUCHUILINHBI:

Heasto auctmmummasl COO0.01.06 «®Pusuka» GopMupoBaHrue HHTEpeca U CTPEMIICHHS,
oOydaromuxcsi K HaAy4YHOMY H3YYCHHIO MPUPOAbI, PA3BUTUE HMX HHTEUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH ¥ pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJAE IMO3HAHUA U (HOPMHUpPOBAHHE
HCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOUIUM SIBJICHUSM.

YueOnas mucuuruimHa COO.01.06 «Duszuka» OpHUEHTHpPOBaHA Ha JOCTIDXKEHUE CIIETYIOIINX
3ajau:

- IPHOOpETeHNE CUCTEMBI 3HaHUI 00 00mUX (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TECOPHSX,
BKJIIOYAsT MEXaHHUKY, MOJIEKYISPHYIO (PHU3UKY, JIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY U SJIEMEHTHI
acTpo(u3uKH;

- (opmupoBaHUE YMEHUN NPUMEHSATH TEOPETHUYECKHUE 3HaHUA i1 OOBSICHEHUS (DU3HMUECKUX
SIBJIGHUI B IPUPOJIE U JIJISl IPUHATHUS IPAKTHUECKUX PEIICHUI B MOBCEIHEBHOM JKU3HH,

- OCBOEHHE CTIIOCOO0B PEIICHUS PA3TUYHbIX 33/1a4 C SBHO 33JJaHHON (PU3UYECKON MOJEINbIo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO31aHNe (PU3MUECKON MOJICNIHN, aIEKBATHON YCIIOBHSM 33/1a4H;

- T[OHUMMaHWe (PU3UYECKHMX OCHOB U IPUHLUIIOB JEUCTBUS TEXHUYECKUX YCTPOICTB H
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOILYIO CPELY;

- OBJAJICHUE METOJAMHM CaMOCTOSITEIbHOTO IUIAHUPOBAaHUS M MPOBEIEHUS (PUINUYECKUX
HKCHEPUMEHTOB, aHAJIN3a U MUHTEPIpETalMi HHPOPMALIMH, ONpeAEIeHUs JOCTOBEPHOCTH MOIYYEHHOTO
pe3yJipTara;

- CO3J@aHUE YCJIOBUH JUI1 pa3BUTUS YMEHUH IPOEKTHO-UCCIEAOBATEIBCKOM, TBOPUYECKOMN
JESATEIBHOCTH.

IInanupyemMble THYHOCTHBIC Pe3yJIbTAThl 0CBOCHHUS Y4eOHOM AUCHHMIIMHBI:

- TOTOBHOCTh BECTHM COBMECTHYIO JE€ATEIbHOCTh B HMHTEpecax TIpa’KJaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIIPABJIEHUH B LIKOJIE U JETCKO-IOHOIIECKUX OpraHU3alusiX;

- IICHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJAaM; JOCTHXKEHHSIM POCCHUICKUX
Y4€HBIX B 0071aCTH (PU3UKU U TEXHUKE;

- CIIOCOOHOCTH OIICHMBATh CUTYAlMIO M MPUHUMATh OCO3HAHHbBIE PELICHMs, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEILHOCTH YUEHOTO;

- DCTETUYECKOE OTHOLIECHHE K MHUPY, BKJIIOYas 3CTETUKY HAyYHOIO TBOPYECTBA, MPUCYLIETO
¢bu3nueckoil HayKe;

- HUHTEepec K pas3auuHbIM chepam mnpodeccHOHATbHON JeSTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKON M TEXHUKOW, YMEHHE COBepLIaTh OCO3HAHHBIN BHIOOP Oyayiiell nmpodeccun u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHbI;

- TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JlacTh (PU3UKU HA
MIPOTSKEHUH BCEW KU3HU;

- paclIMpeHHE OMbITa JEeATENIbHOCTH SKOJOTMYECKONW HampaBICHHOCTH HAa OCHOBE
UMEIOIIMXCs 3HaHU 1o pusmke;

- c(popMHPOBAHHOCTH MUPOBO33PEHNUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nueckoi HayKu;



- OCO3HaHHUEC LECHHOCTHU HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTE B IPOLCCCE M3YUYCHHA q)HSI/IKI/I
OCYIICCTBIIATH HPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIILHOCTD MHANBUIYAJIbHO U B TPYIIIIC.

I[InanupyeMblie MeTanpeaMeTHbIE Pe3yJbTAThl OCBOCHUS YUeOHOI TUCIUITHHBI:

- ONIPENENIATh LEIH JeATEIbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU UX JOCTHIKECHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (DU3HUECKUX SIBICHUSAX;

- KOOpPIMHUPOBATh M BBHINOJHATH PabdOTy B YCIOBHSX pPEAIBHOT0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPH PEILICHUH KU3HEHHBIX MPOOIIeM,;

- BJIaJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH IMOHATUSMU U METOAaMH (PU3NYECKOM
HayKH;

- BJIaJIETh HABbIKAMHU Y4e€OHO-HCCIIEOBATENLCKON U MPOEKTHOU JIEATENbHOCTH B 00JIACTH
¢u3MKK; COCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY ITOMCKY METOJOB PEIICHHUs 3aaady
(bu3MYECKOTO CoiepKaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

- BJAJETh BHUJAMHU JIEATEIbHOCTU I10 IOJIYYEHHIO HOBOI'O 3HAHMS, €r0 HMHTEpIpETaluy,
peoOpa30BaHUI0 U MPUMEHEHUIO B Pa3jMYHbIX YYEOHBIX CHUTYallUSX, B TOM 4YMCJIE MPU CO3JaHUU
y4eOHBIX TIPOSKTOB B 00JIACTH (DU3HKH;

- BBIBJIATH TNPUYMHHO-CICACTBEHHBIC CBSI3M U AaKTyaJM3UpOBaTh 3a/ady, BBIIBUTATH
TUNOTE3y €€ pelleHus, HaXOJUTh apryMEHThl JJIs J0Ka3aTelbCTBa CBOMUX YTBEP)KICHHH, 3a7aBaTb
napaMeTpsl U KPUTEPUU PEIICHHUS,;

- aHAJIM3UPOBATh MOJYUYEHHBIE B XO/€ PEUICHUS 3a7aul Pe3yJIbTaThl, KPUTUUECKH OLICHUBATh
WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

- CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIE 33/1a4H B 00Pa30BaTEIbHON IEATEILHOCTH, B TOM
YHCclie IPU U3YYEeHUU (DU3HKH; AaBaTh OI[EHKY HOBBIM CUTYAllUsSIM, OLICHUBATh MPUOOPETEHHBIN OMBIT;

- YMETh NEPEHOCUTH 3HAHUS MO (PHU3MKE B MPAKTHYECKYIO OOJIACTh JKU3HEACATEIHHOCTH;
BBIIBUTATh HOBBIE HJIEU, MpEAJiaraTh OPUTHMHAIbHBIC MOAXOJbl U PEIICHUS; CTaBUTh MPOOJIEMBI U
3aJ1a4M, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS;

- BIIAJIETh HaBBIKAMHU TOJyuyeHUs MHPOpMaluu (PU3NYECKOTO COAEPKAHHS U3 HCTOYHHKOB
Pa3HbIX THIIOB, CAMOCTOSITENIbHO OCYLIECTBIIATH MTOUCK, aHAJIN3, CUCTEMATU3ALUI0 U UHTEPIIPETALINIO
uH(OpMaIUU Pa3IMUHBIX BUJIOB U ()OPM NPEICTaBIEHU; OLEHUBATh JOCTOBEPHOCTh HH(POPMALIUY;

- HCINOJNb30BaTh CpPEACTBA HHGOPMAIMOHHBIX M KOMMYHHUKALlMOHHBIX TEXHOJIOTUH B
pEelIeHNd KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX ¥ OPTaHU3AIMOHHBIX 3a7ad C COOJIOJCHHEM
TpeOOBaHUN HPrOHOMHUKU, TEXHUKH O€30IaCHOCTH, TMTHEHBI, PECypcocOepekeHHs, MPaBOBBIX U
THUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30MacHOCTH;

- co3JaBaThb TEKCTbl (PU3NYECKOTO COAEpkKaHUS B pazIUYHbIX (opmarax ¢ yu€ToMm
Ha3HauyeHUs MH(OpMaIMK U 1eeBON ayJJUTOPUH, BBIOMpas ONTUMAaIbHYIO (GOpPMY MPEICTABICHUS U
BU3YyaIH3al1H.

ITnanupyemMblie npeaMeTHbIC Pe3yIbTAThI OCBOCHHS Y4eOHOM M CIMIIIMHbI:

3HATH/ NOHMMATH:

- pacno3HaBaTh (QU3UYECKUE sBIEHHUsS (Tpolecchl) U OOBSICHATH HMX Ha OCHOBE 3aKOHOB
MEXaHWKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH CTPOEHHUs BEHIECTBA U DJIEKTPOJMHAMHUKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIUHEWHOE JBUKEHHE, CBOOOIHOE Ma/leHUe Tell, IBM)KEHHUE T10
OKPY)KHOCTH, HHEpIus, B3auMojeWcTtBue Tten;, aAuddy3us, OpOyHOBCKOE JBUKEHHE, CTPOEHHUE
KHUIKOCTeH W TBEPIABIX TeJl, M3MEHEHHe o0b&Ma Tea NpU HarpeBaHud (OXJIAXKJEHHM), TEIIOBOE
paBHOBECHE, HCIIapeHHe, KOHJEHCAllMs, MJIaBJIeHHe, KpUCTaIN3alus, KUIIEHHWEe, BJIAXHOCTh BO3yXa,
MOBBIILICHUE JABJICHMS ra3a MpU €r0 HArpeBaHMM B 3aKPBITOM COCYJE, CBSI3b MEXIY NapaMeTpaMu
COCTOSIHMS Ta3a B M30IpoLIeccax; MEeKTpU3alus Tel, B3aUMOJICHCTBHIE 3aps/I0B;

- YYUTHIBATh TPAHUIIBI MPUMEHEHHs] M3yYEHHBIX (PU3NYECKUX MOJeNed: MaTepuaibHas TOYKa,
MHEepLHaIbHas CUCTeMa OTCU€Ta, aOCOIMIOTHO TBEPAOE TENO, MAEaIbHBINA ra3; MOAEIU CTPOCHHS Ta30B,
KHUJIKOCTEH M TBEPJBIX TeJ, TOUCUHBIN NIEKTPUUYECKHI 3apsa MU pelIeHnH GU3NUECKUX 3a/1a4;

- pacmo3HaBaTh (U3MYECKUE SBIEHUS (TPOILECCH) M OOBSICHATH HMX HAa OCHOBE 3aKOHOB
JIEKTPOJAMHAMUKNA M KBAaHTOBOM (M3MKHU: »dIIEKTpUYEcKas IPOBOAMMOCTb, TEIMJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIeUCTBUS TOKA, B3aMMOJECHCTBHE MarHMWTOB, AJIEKTPOMArHWTHAs WHIYKIIHS,

JIEWCTBME MAarHUTHOI'O IOJISI HAa MPOBOJHHUK C TOKOM M JABWXKYIIMHCA 3aps], 3JIEKTPOMAarHUTHBIE
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KojeOaHuss M BOJIHBI, NPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTpaXK€HUE, IpeIoMIICHHE,
uHTephepeHys, Tudpakuus W MOJspHU3alus CBeTa, TUCIEpcHs cBeTa; (HoTolrnekTpuueckuii 3ddexr
(boTtoapdexrt), cBeTOBOE MaBICHHWE, BO3HMKHOBEHHE JIMHEWYATOTO CIIEKTpa aroMa BOJOPOa,
€CTECTBEHHAsI U HCKYCCTBEHHAs paHMOaKTUBHOCTD;

yMeThb:

- ONKCHIBATh MEXAaHMYECKOE IBMKEHHE, UCIOJB3Ys (U3MUECKHUE BEMYMHBI: KOOPJAUHATA, MYTh,
nepeMeIeHne, CKOpoCcTb, YCKOPEHHE, Macca Teja, CWia, UMITYJIbC Tela, KUHETHYeCKas SHeprus,
MOTEeHIIMAJIbHAs SHEPrus, MexaHudeckas paboTa, MexaHHM4ecKass MOIHOCTb; NPU OMUCAHUH MPaBUIbHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIOJIb3YEMBIX BEIMYMH, X OOO3HAYCHHS W EOUHMIIBI, HAXOAUTh
(hopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C IPYTMMH BETUYHMHAMU;

- OIIMCHIBATh W3YYEHHBIE TEIUIOBBIE CBOIMCTBA TEJ U TEIUIOBBIC SIBICHUS, HCIIONB3Ys (PU3NYECKHE
BEJIMYMHBI: JIaBJICHHUE Trasza, TemIiepaTypa, CpeaHsis KUHETHYecKas JHEepPrus XaoTUYECKOro IABMKECHHUS
MOJIEKYJI, CPETHEKBAPATHUHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS SHEPTUs, paboTa
raza, Ko3p(UIUEHT MOJIE3HOTO AEHCTBUS TEIUIOBOTO JBUTATENS; IPU OMUCAHUH MPABHIBHO TPAKTOBATH
(¢u3NYEeCKU CMBICT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYCHHMS M EAMHUIBI, HAXOAUTH (OPMYIIBL,
CBSI3BIBAIOIIUE TaHHYIO (PM3UUYECKYIO BEIMYUHY C APYTUMHU BETUUUHAM;

- ONHCHIBATh HM3YyYCHHBIC JJICKTPUYECKHE CBOWCTBA BEUIECTBA M DICKTPUYECKHE SIBICHUS
(mpoueccel), HCMONB3YyS (PU3MUECKUE BEIMYUHBI: DJICKTPUYECKUN 3apsij, DSJICKTPUYECKOe IIoJIe,
HaNpPsKEHHOCTD MMOJIS, MOTEHIIUAJ, Pa3HOCTh MMOTEHIIUAJIOB;

- ONUCHIBATh HM3yYCHHBIC CBOMCTBAa BEIIECTBA (DJICKTPUYECKHUE, MArHUTHBIE, ONTHUYECKHE,
ANEKTPUYECKYI0O TPOBOAMMOCTh PA3IMYHBIX CpPEA) M DIEKTPOMArHUTHBIC SBIEHUS (IIPOLIECCHI),
UCTIONB3Yysl (PU3MUECKUE BEIWYHMHBI: DIICKTPUUYECKHHA 3apsl, CHJa TOKa, JEKTPUYECKOE HampspKeHUe,
ANEKTPUYECKOE COMPOTHUBICHUE, pa3HOCTh moTeHnuanos, IJC, pabora Toka, HHIYKIUS MarHUTHOTO
noJisi, cuia Amriepa, cuiia JIopeHna, HHIyKTUBHOCTD KaTyIIKU, YHEPTUS AIEKTPHUECKOTO U MAarHUTHOTO
MoJied, MepuoJl M YactoTa KojiebaHuil B KoJieOaTeTbHOM KOHTYpE, 3apsi M cuja TOKa B Ipolecce
TapMOHUYECKUX JICKTPOMAarHUTHBIX KOJeOaHM, (POKYCHOE PACCTOSHUE U ONITUYECKAsk CUIIA JIMH3BI; TIPU
OMHCAaHUU TPABUWIBHO TPAKTOBATh (PU3MUECKUU CMBICT HCIOJb3YEMbBIX BEITHYMH, X OOO3HAYEHHS U
eIMHUIIBI; YKas3bIBaTh (HOPMYJbI, CBS3BIBAIONINE MJAHHYIO (U3UYECKYI0 BEIMYHHY C JAPYTUMH
BEJIMYMHAMU;

- OTHCHIBATh W3YYEHHBIC KBAHTOBBIC SIBJICHUS W TPOIIECCHI, UCIIONIB3YS (PU3NIECKAE BEINIHHBIL:
CKOpPOCTh 3JIEKTPOMATrHUTHBIX BOJH, JJIMHA BOJIHBI W 4YacTOTa CBETA, SHEPrHs U UMIYJIbC (DOTOHA,
MepuoJl TONypachaaa, SHEPrusl CBS3M AaTOMHBIX sIEep; TpPH ONWCAaHWHM NPAaBUIBHO TPAKTOBAThH
¢u3NYeCKUi CMBICT HCIOJb3YEMbIX BEIMYMH, UX O0O03HAUEHUS M €IUHHIbI; YKa3bIBaThb (OPMYIIBI,
CBSI3BIBAIOIINE JIAaHHYIO (DU3MUECKYI0 BEIMYMHY C JPYTUMH BEIWYMHAMH, BBIYHCISATH 3HAYCHHE
(bu3n4ecKoil BETUUNHBL;

- aHAJIM3HUPOBATh (PU3UUECKUE TIPOLECCHl M SBICHUS, HWCHONB3Yysd (U3UYECKHE 3aKOHBI M
OpUHIUNBL: 3aKOH OMa, 3aKOHBI IOCIEIOBATEIbHOIO M IMapauIeIbHOTO COEIUHEHHS MPOBOJIHUKOB,
3akoH J[xoyns-JIeHia, 3aKk0H 2IeKTPOMAarHUTHOW MH/TYKIIMH, 3aKOH MPSIMOJIMHEHHOTO pacpOCTPaHEHUS
CBETa, 3aKOHbl OTPAKEHUS CBETa, 3aKOHbI TPEJOMJICHHs CBETa; ypaBHeHHe OMHIITeHHa Ui
dboToddderra, 3aKOH COXpAHEHHS DHHEPTrUU, 3aKOH COXPAHEHHS HUMITYJbCa, 3aKOH COXPaHECHHS
JIEKTPUUYECKOTO  3apsAja, 3aKOH COXPAaHEHHs MacCOoBOrO 4YMcia, MOcTynatel bopa, 3akoH
paIMOAaKTHBHOTO pachaia; MpH JTOM pa3inyarh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BbIpaXKEHUE U YCIOBUA (TPaHHULIbI, 00JIACTH) IPUMEHUMOCTH;

- pemaTh pacu€THBIC 3aJa4d C SBHO 33JaHHONW (PU3MUECKOW MOJIENBIO, HCIONB3YsS (PU3MUEcKue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a/laui BbIOMPATh (U3NUYECKYIO MOJEIb, BBLACIATH
¢busnveckre BeTMUUHBI U POPMYITBI, HEOOXOIUMBIE ISl €€ PelIeHNsI, TPOBOIUTH PACYETHI M OLICHUBATH
peaTbHOCTh MOJYYEHHOTO 3HAUeHUS (PU3HMUECKON BETUYMHBI;

- pemiath KaueCTBEHHBIC 3a/a4d: BBICTPAWBATH JIOTHUECKH HEMPOTHBOPEUYHBYIO IICTIOYKY
paccyXJIeHHU ¢ ONopoi Ha N3yUeHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS.

HCIO/Ib30BaTh NMPHOOpPETEHHbIE 3HAHMSA M YMEHHS] B NMPAKTHYECKON IeATeJbHOCTH H
NOBCEIHEBHOH KH3HHU JJIA:



- HMCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUA MO (PU3MKE B MOBCETHEBHOM XH3HU Ui 0OECIICUCHUS
0€30MacHOCTH TpU OOpalleHud ¢ MPUOOpaMH M TEXHUYSCKUMHU YCTPOMCTBAMHU, JUISI COXPaHEHUS
3II0OPOBbSI U COOITIOJICHHSI HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKpYIKArOIIeH cpejie;

- paboTraTh B TPYIE C BBITOJHEHHUEM Pa3IMYHBIX COIMAIBHBIX pPOJICH, IJIAaHHUPOBATH PabOTy
TPYIIIBI, PAIIMOHAIBFHO PACIPENeNATh O0S3aHHOCTH W TUIAHUPOBATh JIEATENILHOCTh B HECTAHIAPTHBIX
CUTyaIlusX, aJIeKBaTHO OIICHWBATh BKJIAJ KAXKIOTO W3 YYACTHUKOB TPYNIBI B PEIICHUE
paccMaTpuBaeMoi poOIIeMBlI;

- ACTIOJIB30BATh MIPH PEIICHUN YIEOHBIX 3a/1a4 COBPEMEHHbBIE HHPOPMAIIMOHHBIC TEXHOJIOTHH IS
MOKMCKA, CTPYKTYPUPOBaHUS, HHTEPIPETAlMM M MPEICTABICHHUS Y4YeOHOH W HAYYHO-TIOMYJISIPHON
nH(OpMALIUY, TOTYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB; KPUTHYECKH AHAIM3UPOBATH IMOIYYACMYIO
nH(pOpMaHUo.

1.4. Kosin4yecTBO 4aCOB Ha OCBOEHHE YUeOHOM TUCUMILIHHBI.
VYuebHast Harpy3ka (Bcero) 108 wacos, B Tom unce:
- o0s13arenbHas ayAuTOpHas yueOHasi Harpy3ka oOyuaromierocs - 102 daca;
- caMoCTOsTeIbHAs paboTa 00yJaronierocs — 6 4acos.



2. CTPYKTYPA U COAEPKAHUE JUCHUITIMHBI

2.1. O0beM TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

Bun yueOHbIX 3aHATHIA

O0BéM yacoB

cemecmp Hroro

1 2
Y4yeOHasi Harpy3ka (Bcero) 42 66 108
Oos3aTesqibHAsI AyIMTOPHAsA HArpy3ka (Bcero), B Tom 36 66 102
yucie:
- JICKIIUHU 18 22 40
- IPaKTUYECKUE 3aHATHUSA 18 44 62
CamocrosiTesibHAsi padoTa 6 - 6
KoHncyabTanuu - - -
PykoBOCTBO NPAKTHKOM - - -
®opma NMPOMEKYTOYHOI aTTecTalliy 110 AUCHMILIMHE - + -
-G bepeHIIMPOBAHHBINA 3a4eT




2.2. TemaTuyeckuii njiaH u cogepxkanue nucuumianabl CO0.01.06 «Duszukay

HauMmenoBanue
pa3aesioB U TeM

Conep:kanue y4e0HOro MarepuaJia, JadopaTopHbie U NMPAKTHYECKHE PA0OTHI, CAMOCTOATEIbHAS
paboTa o0yuarumxcs

O0BeM 4acoB

1 cemecTp

Paszned |. BBenenue

Tema 1.1.
BBenenue

Jleknusi, ypok. @usuka - Hayka o npupoje. HayuHbie MeTonbl NO3HaHMS OKpyXkaromero mupa. Pois
HKCIEPUMEHTAa U TEOpUU B IPOLECCe MO3HAHUS NPUPOJbI. DKCIEpUMEHT B (usuke. MoaenupoBaHue
¢u3nveckux sBieHUH M mporeccoB. Hayunele rumores3pl. Pusmueckue 3aKOHBI M TeOpuH. [ paHHIIBI
PUMEHUMOCTH (U3NYECKUX 3aKoHOB. [IpuHummn coorBercTBusA. Ponb u Mecto (usuku B GopMHUpOBaHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUPA, B IPAKTUYECKOHN JAESATEINbHOCTH JIFOJIEH.

Paszgea |l. Mexanuka

Tema 2.1.
Kunematuka

Jleknus, ypok. Mexanuueckoe aBrxkeHne. OTHOCHUTEIBHOCTh MEXaHHWUYECKOro nBuXeHus. Cucrema
orcuéra. Tpaektopus. Ilepememienne, CKOpoCcTh (CpedHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOpEHUE MaTepUaIbHON TOYKH, UX MPOEKIIMUA HA OCH CHUCTEeMbl KoopauHaT. ClIoKeHHE TTepeMeIIeHU
U CIoXeHue ckopocTell. PaBHOMepHOe W paBHOYCKOpPEHHOE MpsSMOJUHEWHOoe [BrkeHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, NMYTHU W TNEPEMEIICHUs MaTepUalbHON TOYKU OT
BpPEMEHH.

Jlekuusi, ypok. CBoOoaHOE TajgeHue. YCKopeHue cBOOOoaHOro majeHus. KpuBonuHeiiHOe IBUKEHHE.
JIBr>kKeHHe MaTepHalbHOW TOUYKH IO OKPY>KHOCTH C MOCTOSHHON MO MOJYJII0 CKOPOCTBIO. YTIOBas
CKOPOCTh, JJUHEIHas CKOpocTh. [leprnon u yacrora obpamenus. [leHTpocTtpemMuTenbHOE yCKOPEHHE.

IIpakTnyeckoe 3aHsTHe. PelieHue 3a1a4 Ha paBHOMEPHOE U PaBHOYCKOPEHHOE JIBU)KEHUE, IBUKEHUE T10
okpykHocTH. MccnenoBaHue rpauKoB 3aBUCMMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHs, NYTH U
nepeMenieHnsl MaTeprualbHON TOYKU OT BPEMEHU. 3aBUCUMOCTH

Tema 2.2.
JAnnamuka

Jlekumsi, ypok. [Ipunuun otHocurensHocTH ['amunes. Ilepsslii 3akoH HeroToHa. MHEepunanbHble CUCTEMBI
oTcu€ta. Macca tena. Cuna. [lpunuun cynepno3unuu cwi. Bropoil 3akoH HeroTOoHa mjisi MaTepuaibHOU
Touku. Tperuil 3akoH HplOTOHA J71s1 MaTepHaAIbHBIX TOYEK. 3aKOH BCEMUPHOTO TATOTeHMs. Cuiia TSKECTH.
[lepBasg kocmuueckast ckopoctb. Cuia.

Jleknms, ypok. ynpyroctu. 3akoH ['yka. Bec Tena. Tpenue. Buasl TpeHus (II0KOs, CKOJIBXKEHUS, KAUCHMUS).

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUs CKOJNBXKEHUS U cuia TpeHus mnokos. KoagdumueHt tpenwus.

Cuna conpoTHBIEHUS NPU IBMKEHHM Tela B KUAKOCTH WM rase. IloctymarenpHoe M BpamiaTelbHOE

NBIDKEHUE a0COTIOTHO TBEPAOro Tesaa. MOMEHT CHIIbI OTHOCUTENIBHO OcH BpamieHus. [1neuo cunbl. YenoBus
aBHOBECHsI TBEPOIO TeENa

HpaKTI/I‘IECKOC 3aHaTHe. Pemenue 3aaa4 Ha MPUMCHCHHUEC 3aKOHOB JHUHAMUKHW JJIs1 00BACHEHUS JABHXCHHUA

A3JIMYHBIX TCII.




Tema 2.3.
3aKOHBI COXpaHEHHS B
MeXaHHMKe

Jlekuusi, ypok. IMnynsc MaTepualibHON TOYKH (Tena), CUCTEMbl MaTepUaIbHBIX TOYEK. IMIynbC CHUITBI U
M3MEHEHHE WMITyJIbca Tella. 3aKOH COXpaHeHHMs uMmIyibca. PeakTuBHOe nBukeHue. Pabora cuiibl
MomHocTh cuibl. KuHetndeckas HEprusi MarepuaibHOi TOuku. Teopema 00 M3MEHEHHHM KWHETHYECKON
pHepruu. llorennumanbHas sueprus. [loTeHuuanbHas »Heprus ymnpyro AeGOpMHPOBAHHOW MPYKUHBL.
[TorennmanpHast SHEprus Tena BONMM3M MOBEepXHOCTH 3eMid. [loTeHInanbHble U HEMOTEHIMAIbHBIC CHIIBL.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPruu. YIIPyrue U HeyIpyrue CTOJIKHOBEHUSI.

HpaKaneCKoe 3aHsTHE. Penenue 3ama4 Ha 3aKOHEI COXpPAaHCHUSA UMITYJIbCa U MEXaHUYECKOMH OHCPI'UH.
CBs13b pa6OTI)I HECMOTCHUOHUAJIBHBIX CHJI C UBMCHCHHEM MEXaHU4JeCKOM OHCPIun CUCTEMBI TCII.

Paznea |11l. Moaekyasipaasi puznka 1 TepMOIHHAMHKA

Tema 3.1.
OcHOBBI
MOJIEKYJISIPHO-
KUHEeTHYECKOH Teopuu

Jlekumsi, ypok. OCHOBHbIE MOJNIOXKEHHUS MoJeKyasapHo-kuHeTnueckol Tteopun (MKT) m ux ombiTHOE
ob6ocHoBaHue. bpoyHoBckoe apwxkenue. uddysus. Xapaktep ABMKEHHMS U B3aUMOJEHCTBHS YacTHUI]
BemiecTBa. MoJenu CTpOeHHs Ta30B, JKUAKOCTEH M TBEPIBIX TeT W OOBSCHEHHE CBOWCTB BEUIECTBA HA
OCHOBE 3THUX Mojeneld. Macca u pasmepsl Monekyn. KonmuectBo BemiectBa. IloctosiHHas ABorazapo.
TeroBoe paBHoBecue. Temneparypa u e€ nzmepenue. lllkana remneparyp Llenbcus.

Jleknusi, ypok. Mozaenb uaeanbHoro raza. OCHOBHOE YPAaBHEHUE MOJIEKYJIAPHO-KMHETHYECKOU Teopuw|
ueabHOTO Ta3a. AOconroTHas TemrepaTypa Kak Mepa CpedHel KHHETUYECKOW BSHEpPruu TEIUIOBOTO
nBrKeHUs dactul rasza. llkama temneparyp KenbBuna. ['a30Bble 3akOHbBI. YpaBHeHue MeHeneeBa-
Kunaneiipona. 3akon [lampTona. M3omporeccsl B WealbHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM BEIIECTBA.
I'pacdmyeckoe npencTaBaeHNE U30MPOIIECCOB: N30TEpMa, U30X0pa, H3obapa.

IIpakTH4eckoe 3aHATHE. Penienue 3ana4 ¢ npuMeHeHneM ocHoBHOro ypaBHeHus:t MKT , Ha ypaBHeHus
COCTOSIHMS UICAIIBHOIO ra3a, U30IPOLIECCHI, BBIUUCICHUE CPEIHEN KUHETUYECKON SHEPTUN JBHKEHUS
MOJIEKYI.

Jleknms, ypok. TepMoanHaMuueckas cucTeMa. BHyTpeHHAS HEPTHUsl TEPMOAMHAMUYECKON CUCTEMBI U
cocoObl €€ u3MmeHeHus. KonudecTBO TemnoTel M padoTa. BHYTpeHHssT SHEprusi OJHOATOMHOTO
MJealbHOr0 Ta3a. Buael Temionepenadn: TEIJIONPOBOJHOCTb, KOHBEKIUSA, W3JIydEHHE. Y OenbHas
TenaoéMKOCTh BenjecTBa. KonnuecTBo TEMIOTHI pHU TelJIonepesaye.

Tema 3.2. Jlexuusi, ypok. [Tonstue o0 agmabatHom mpouecce. IlepBbiif 3akoH TepmoauHamMuku. [IpumeHeHue
OcHOBBI [epBOro 3aKOHa TEPMOJMHAMUKH K H3ompoueccaMm. I'paduueckas naTepnperanus padoTsl raza. Bropoit
TEPMOAMHAMHUKHN  [3aKOH TepMoJuHaMukh. HeoOpaTuMoOCTh mpoleccoB B MNpupoje. TerioBble MamuHbl. [IpuHIMIBI

neictBust TennoBbiX MamuH. KII/J tertoBoit mammubl. [{ukn Kapno m ero KIIJ. Dkonormueckue
po0IeMBbl TEIIIOIHEPTETUKH.
IIpakTHYeckoe 3aHATHE. Pelienue 3a1a4d ¢ HCIOJIb30BAHUEM IIEPBOT0 3aKOHA TEPMOJAVMHAMMKH, IIUKIJIA
Kapno. IIpeo6pa3oBaHusi SJHEPTrUU B TEIJIOBBIX MaIIMHAX

Tema 3.3. Jlekums, ypok. Ilapoo6pa3oBanue u konaeHcanus. Vcnapenue u kunenue. AGCONOTHasE 1 OTHOCUTENbHAs

ArperaTtHsbie

BIQKHOCTh BO3ayxa. HachleHHbId nap. Y aenbpHas TEIIoTa napoo0pa3oBaHusl. 3aBUCHMOCTb TeMIepaTyphbl




COCTOSIHHSA BelleCTBaA.
da3oBble Nepexoabl

KkureHust oT gasneHus. Tépmoe Tteno. Kpucrammdeckue um amopdHble Tena. AHM30TPONMS CBOMCTB
kpuctaioB. JKunkne kpucrtasl. CoBpeMeHHbIE Marepuanbl. [lmaBneHue u Kpucramsanus. Y AeiabHas
TeryoTa riasneHust. Cyomumanusi.

YpaBHeHHE TemI0BOro banaHca

l'[paRTn'{ecxoe 3aHsTHe. Pemenue 3amad Ha YpaBHCHHEC TCIIJIOBOT'O OanaHca Ipu nepexoac BeuiecCTBa nu3
OJHOI'0 arp€raTHOro COCTOSAHUSA B APYTroc€.

CAMOCTOSATEJBHASA PABOTA OBYYAIOLIIUXCA
IIpumepHasi TeMaTHKa BHeAyUTOPHBIX CAMOCTOAITEIbHBIX padoT
1. Kpucrauinueckue u amopgHbie TeJa.

2. YaeabHas TEIJIOTA ILUIABJIEHUS.

Bcero 1 cemecTp,

42

2 cemecTp

Paznea V. JnekTpoauHamuka

Tema 4.1.
DJIEKTPOCTATHKA

Jleknms, ypok. OnekTpuzanus Tel. OJEKTpU4YecKuil 3apsan. JlBa BHJa JJIEKTPUYECKUX 3apsiioB.
[IpoBOAHMKYM, JUAJIEKTPUKA U  TOJYNPOBOAHUKU. 3aKOH COXPAHEHHUs DJIEKTPUYECKOro  3apsja.
Bsaumopneincreue 3apanoB. 3akoH Kynona. TodeuHbl 2/eKTpUYECKUH 3apsi. OJIEKTPUYECKOE IOJIE.
Hanpsok€HHOCTD  dnekTpudeckoro mois. [IpuHOWm Cynepno3unuM  SJIEKTpUYECKUX mnojied. JlunHum
HapsHKEHHOCTU 3JIeKTpudeckoro mois. Pabora cun snextpocrarudeckoro mnois. Ilorenmuan. PazHocTs
rmoTeHuuanoB. IIpOBOJHMKM M OUDJIEKTPUKHM B DJIEKTPOCTATHYECKOM  mone. Jludnexkrpuyeckas
[IPOHULIAEMOCTb. JIEKTPOEMKOCTb. KoHaeHcaTtop. DIeKTpOEMKOCTh INIOCKOTO KOHIEHCATOpa. JHEeprus
3apsHKEHHOIO KOHACHCATOPA.

HpaKanecxoe 3aHsATHE. PellieHne 3a1a4y Ha BRIYHCICHUE CHUJI B3aUMOACUCTBUS TOYCUHBIX OJICKTPHUYCCKUX
3apAd0B, HAMNPSXKCHHOCTU OJJICKTPUYCCKOTO II0JIA MW IMOTCHHOUAJIAa OJOJICKTPUUYCCKOro II0Jid OAHOro Hu
HCCKOJIBKHUX TOYCUHBIX JJICKTPUICCKUX 3apsAa0B.

Tema 4.2. IlocTOSIHHBIH
JIEKTPUYECKUI TOK.
Toxku B pa3In4HbIX
cpeaax

Jlekumsi, ypoK. DJIEKTPUUECKUN TOK. Y CIOBHS CYIIECTBOBAHUS IIEKTPUUECKOTO TOKA. MICTOUHUKH TOKa.
Cuna Ttoka. I[locrosnubii Tok. Hanpsokenune. 3akon Oma aist yyacTka ULenH. DIJIEKTPUUECKOE
COIIPOTUBIIEHUE. Y IeIbHOE CONPOTHUBIIEHHE BellecTBa. [locnenoBarensHoe, mapauielbHOE, CMEIIaHHOE
CoeIMHEHWE TPOBOJHHMKOB. PaboTa »snekTpuueckoro Toka. 3akoH Jhxoynsa-Jlenma. MomiHOCTb
brekTpruyeckoro Toka. J[C U BHyTpeHHEE CONPOTHUBIIEHWE MCTOYHMKA TOKAa. 3aKoH Oma s MOJHOU
(3amMKHYTOI1) AnekTpruyeckoil nenu. Koporkoe 3ampikaHue.

Jleknusi, ypok. OIJEKTPOHHAs MPOBOJUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METa/uioB OT Temneparypbl. CBEpXIpPOBOAUMOCTb. OJIEKTPUUECKUM TOK B Bakyyme. CBoiicTBa
PIEKTPOHHBIX  my4ykoB.  [lomympoBoauuku.  CoOCTBEHHass M OpUMECHas  MPOBOJUMOCTH

noyiynpoBogHUKOB. CBoiicTBa p-n-nepexoxa. IlomynpoBogHHKOBbIE TPHOOPHL. DIEKTPUUECKHH TOK B




pacTBOpax M  pacIUlaBax  d3JIEKTPOJUTOB.  DIJIEKTPOJUTHYECKAs  JHCCOLHUAIUA.  DIEKTPOJIU3.
DJIEKTpUUECKUHM TOK B razax. CaMOCTOSTENIbHBIA M HECAMOCTOATENbHBIN pa3psia. Mosnus. [1na3zma.

HpaKTI/I‘IeCK()e 3aHsTHE. Pelienne 3amad ¢ MCIOJIb30BAaHHEM 3aKOHOB IIOCTOSHHOTO TOKa. BEIUMCIeHHE
MmapaMETPOB LCIHU IIPU PaA3JIMYHBIX COCAUHCHHUAX ITPOBOJHUKOB.

Tema 4.3.
MarnuTHoe moJie.
JIeKTPOMarHUTHast
HHAYKIHS

Jlekumsi, ypok. IlocTossHHBIE MarHuThl. B3auMoeicTBUE NMOCTOSIHHBIX MAarHUTOB. MarHuTHOE mOJE.
BekTtop MarHuTHOM WHAYKIWU. [IpUHOMI Cyneprno3uiMu MArHUTHBIX Tojied. JIMHuM MarHuTHOM
nHaykuuu. KapTuHa AMHUM MAarHUTHOM HMHIYKIIMU TOJISI MOCTOSIHHBIX MarHuToB. MarHutHoOe IMoJie
[POBOJIHMKA C TOKOM. KapTuHa JTMHUN MHAYKUMHU MAarHMTHOTO NOJS JJIMHHOTO MPSIMOTO IPOBOJHUKA U
3aMKHYTOT'O KOJBLIEBOI'O TMPOBOJHUKA, KAaTymikhu ¢ TokoM. OmnbeiTr Opcrega. BsaumopeiictBue
[MPOBOJHUKOB ¢ TOoKOM. Cuna Awmmepa, e€ moaynp u HampasieHue. Cuna JlopeHua, €€ moaynb u
HampaBiieHHe. JIBM)KeHHE 3apsOKeHHOM dYacTHUIBl B OJHOPOJHOM MarHuTHoM mosne. Pabora cuutbl
Jlopenna. DneKTpOMarHuTHOE 1oJe

Jleknusi, ypok. SIBieHue 31eKTpoMarHuTHOM MHAYKUUHU. [ToTok BekTOpa MarHuTHOW MHAYKUMH. D/C
MHJIYKIMU. 3aKOH 3JeKTpoMarHuTHOW uuAykuuu @Papanes. BuxpeBoe snektpuueckoe mnoje. DC
MHIYKIMK B NPOBOJHUKE, IBHXKYLIEMCs IOCTYNATEJbHO B OJHOPOJAHOM MarHuTHoM nosie. IlpaBuio
Jlenna. MuaayktuBHOCTh. SIBiieHne camouHAyKuuu. DJJC caMOMHIYKUMH. DHEPryusi MarHUTHOIO MOJIs
KaTyIIKH C TOKOM.

IIpakTnueckoe 3ansTHe. Pemenue 3a1a4 ¢ npuMeHeHueM cuiibl Ammnepa u Jlopenua. Pemenue 3agay Ha
3aKOH 3JIEKTPOMAarHUTHOW MHAYKIMH. [TpaBuio OypaBunka, MPaBUIIO «JIE€BOW» U «IIPABOI» PYKH.

Pazgea V. Kojie0anus u BOJHBI

Tema 5.1.
MexaHnuyeckKkne u
3J1€KTp0MaFHl/ITH])Ie
KOJIe0aHuA

Jlexuusi, ypok. KoneGarenbHas cucrema. CBoOOJHBIE MexaHMYeckHe KosebaHusa. [apMoHMueckue
koneOanusi. [lepuon, vacrora, amrmuTyna u ¢asza xoneOanuid. [Ipy>XuHHBIM MasTHUK. MaTemMaTHYeCKUN
MasTHUK. YpaBHEHHE TapMOHMUYECKHMX Kosiebanuil. [IpeBpaiieHue »SHepruM NpU TAPMOHMYECKHX
kosneOanusx. KonebartenbHblii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KoJI€OaHHSI B HJEAIBHOM
KoJe0aTebHOM KOHType. AHAJIOTUS MEXIYy MEXaHHYEeCKHUMH M 3JEKTPOMAarHUTHBIMU KOJICOAHUSMH.
dopmya TomcoHa. 3aKOH COXpAHEHHS YPHEPTUHU B UICAUTHHOM KOJIEOATEITHbHOM KOHTYDE..

Jlexuusi, ypok. IIpencrapinenue o 3aTyxaoomux KoyieOaHUsAX. BbIHYyXIeHHbIE MeXaHUYeCKHUe KoJeOaHus.
Pe3onanc. BbIHyXIeHHBbIE d3JeKTpoMarHUTHbIe KoseOanus. IlepemenHbiii Tok. CuHYycOHMIaIbHBINA
[EPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOI0 TOKAa. AMIUIUTYJHOE U JIEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U
HanpspkeHus. Tpancdopmatop. [IpousBoacTBo, mepenada U NOTpeOSEHUE DBJIEKTPUUECKON SHEpruu.
JKOJIOTMYECKHE PUCKH TPU NPOU3BOJACTBE NEKTpo3HEprun. KynbTypa UCHOIB30BaHUS AJIEKTPOIHEPTUH B
MOBCEIHEBHOMN KU3HU

IIpakTHyeckoe 3aHaTHe. Pemienre 3a7ay Ha BBIYMCICHUE MTapaMETPOB MPYKUHHOTO U MAaTEMATUYECKOTO
MasiTHUKA. Perenue 3agau ¢ npuMmenenueM ¢popmyinbl ToMCOHA U 3aKOHOB COXPaHEHUS! YJHEPTHH.

Tema 5.2.

Jleknmus, ypok. MexaHuueckue BOJIHBI, YyclIoBHUs  pacnpoctpaHeHus. Ilepuon. CkopocTh




MexaHu4yecKHe u
3JIEKTPOMATHUTHbBIE
BOJIHBI

pacrpocTpaHeHus U JiiHa BOJNHBL [lonmepednsie U mponoiabHble BOHBL. MHTephepeHnns u nudpaxius
MeXaHU4YeCKUX BOJIH. 3ByK. CKOpocTh 3ByKa. | poMKkoCTh 3Byka. Bricora ToHa. TemOp 3ByKa.

Jlekumsi, ypok. DJIEKTPOMarHUTHHIE BOJHBL. Y CIIOBUS U3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJIH. B3amMmHas
opueHTanus BekTopoB E, B, v B snexkrpomarHuTHOW BosHE. CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH:
OTpaxeHHe, MpeJIOMIICHHE, ToJsApu3anus, Audpakius, nareppepernns. CKOpOCTh NEKTPOMArHUTHBIX
BonH. [llkana 3neKTpoMarHUTHBIX BOJH. lIprMeHeHHe 31eKTPOMAarHUTHBIX BOJH B TEXHHUKE U OBITY.
[IpuHLMIBI paguOCBsI3U U TeleBUAeHUA. Pagronokanusa. D1eKTpOMarHuTHOE 3arpsi3HEHUE OKpY KaroLen
CpeJibl.

IIpakTnyeckoe 3aHsitue. PemieHue 3a1ad Ha BBIYKMCIEHUE [IAPAMETPOB 3BYKOBOH BOJIHBI B Pa3iM4YHBIX
cpenax pacrpocTpaHeHus. Perienue 3a1au Ha mpeIoMIieHUE, MONIApU3aluIo, Tudpakinio, HHTepHEPEeHIINUIO
[pa3IMYHbIX BOJIH.

Tema 5.3.
Onruka

Jleknusi, ypok. I'eomerpuueckas onrtuka. [IpamonuHelHOE pacnpoCTpaHEHHE CBETa B OJHOPOJHOM
cpene. Jlyu cBera. Toueunslii ucrouHukK cBera. OTpakeHHe cBeTa. 3aKOHbl OTPaXXEHUS CBETa.
[locTpoenue m300pakeHU B TIIOCKOM 3epkaie. [Ipenomiienue cBera. 3aKkOHBI MPETOMIICHHS CBETA.
AOCOIOTHBIN MoOKa3arens npenomienus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenpHblil yroa mojaHoro
BHYTpeHHero oTpaxkeHus. ucnepcus csera. CinoxHbiii coctaB Oemoro certa. Lser. Cobupatomue u
pacceuBaroiue JuH3bl. ToHKas nuH3a. POKYCHOE PAcCTOSIHME M ONTHYECKas CHJla TOHKOW JIMH3BI.
[ToctpoeHue u300pakeHUM B COOHMpAIOMIUX W pacceuBaromux JuH3ax. Dopmyna TOHKOW JUH3HI.
YBenuueHue, 1aBaeMoe JuH30M. [Ipenenbl npUMEHUMOCTH T€OMETPUYECKON ONTHKH.

Jlekumsi, ypok. BonnoBas ontuka. WHrepdepenuus cBera. KorepeHTHble HCTOYHUKHU. Y CIOBUS
HaOJIOICHUs] MAaKCUMyMOB M MHUHHUMYMOB B HMHTep(EpEeHLHOHHOM KapTHHE OT JBYX CHH(}a3HBIX
KOTEpPEHTHBIX HCTOUYHHMKOB. Jludpakums csera. [udpakinumonHas pemérka. YCIOBUE HAOIIOICHUS
[JIaBHBIX MaKCUMYMOB HpH MaJ€HUUM MOHOXPOMAaTHYECKOTO0 CBeTa Ha JIU(PAKLUUOHHYIO PEHIETKY.
[longapuzanus ceera.

IpakTuyeckoe 3ansaTue. [loctpoeHne n300pakeHUi B COOMPAIOIINX M PACCEHBAIOIINX JIMH3aX. Perienue
3a/1a4 Ha onpeseneHne GOKYCHOTO pacCTOSHUS, ONTHYECKOMN CHIIBI JIMH3BI U BBIYUCIICHUE TU(PPAKITUH.

Paznen V1. OcHOBBI criennaJIbHONH TEOPUH OTHOCHTEIbHOCTH

Tema 6.1.
OcHOBBI ClIeIIHAJILHOM
TeOpHuu
OTHOCHUTEJIbLHOCTH

Jlekumsi, ypok. ['paHullbl NPpUMEHUMOCTH KJIACCUYECKON MeXaHWKH. [locTynarsl cnenuambHOW TEOpHH
OTHOCHUTEIILHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH CBE€Ta B BaKyyMe, IPUHIUI OTHOCHUTEIBHOCTH
OWHIITEeHHAa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHH U COKpAIlleHUE JUIMHBL. DHEPIus
1 UMIYJIbC PEISTUBUCTCKON yacTHbl. CBA3b MacChl C SHEPrUed U UMITYJIbCOM PENSTUBUCTCKON YaCTHIIBI.
DHEprus NOKOsl.

Paznen VII. KBanToBasi pusuka

Tema 7.1.
DJ1eMeHTHI KBAHTOBOM

Jlexnus, ypok. ®otonsl. ®opmyna [1nanka cBsi3u sHEpruu GOTOHA C €r0 YaCTOTONH. DHEPTHS U UMITYJIbC
¢dorona. OTkpeiTue u uccnenoBanue Gorordpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl poTorddexTa.




ONITHKU

VpaBuenue Diinmreiina i poroaddexra. «Kpacnas rpanuna» pororddexra. Jlapnenue cera. OnbITH
I1. H. JlebeneBa. XuMHUYECKOE NEICTBUE CBETA.

IIpakTuyeckoe 3aHsaTHe. Pemenue 3a1a4u ¢ mpuMeHEHNEM YpaBHEHHS DWHINITEIHA, 3aKOHOB (hoTodhdekTa
1 hopmyiel [Inanka i sHepruu cBsizu (OTOHA C €r0 YaCTOTOM.

Tema 7.2.
CTtpoeHue aToma

Jlekumus, ypok. Mogens atoma Tomcona. OnbiTel Pesepdopma mo paccessauto o-gactuil. [nanerapuas
Mozenb atroMma. [loctynatsl bopa. M3nyuenue u nornouieHue GoTOHOB MPH MEPEXOe aToMa ¢ OJTHOTO
YPOBHS 3HEPIUM Ha Apyroil. Bunel ciektpoB. CekTp ypoBHEN 3HEpIUH aToMa BoAopoa. BonHoBbie
cBoricTBa yactull. Bosnsl 1e bpoinsa. KopnyckynsipHo-BoiHOBOM ayanu3M. CHOHTAHHOE U BBIHYKJICHHOE
M3JIy4yEHUE.

Tema 7.3.
ATOMHOE PO

Jleknus, ypok. DKCIIEPUMEHTHI, IOKA3bIBAIOIINE CJI0KHOCTh CTPOCHUS s/ipa. OTKPBITHE PaMOAKTUBHOCTH.
OneiTel Pe3zepdopaa mo ompeneneHUIo coctaBa paAvoaKTUBHOTO uinydeHus. CoiicTBa anbda-, Gerta-,
ramMmMma-u3iiydeHus. BiusiHue paauoakTUBHOCTH HA JKHUBBIE OpraHu3Mbl. OTKpBITHE NMPOTOHA U HEHUTPOHA.
Hyxnonnas monens siypa ['eitzen6epra-MBanenxo. 3apsy siapa. MaccoBoe uncio siapa. M30Tomnsl.

Jlexnmsi, ypok. Anbda-pacnazn. DIIEKTPOHHBIH M MO3UTPOHHBIA Oera-pacmana. ['amma-usnyueHue. 3akoH
PaZlMOAKTUBHOTO paclaja. DHeprus CBA3M HYKJIOHOB B sipe. SnepHsle cuibl. JledekT maccel sapa.
Snepubie peakiuu. Jlemenne u cunTte3 snep. SAnepusiii peaxtop. Tepmosiaepusiii cuates. [IpoGiems u
[IEPCIIEKTUBBl AJIEPHOM DHEPreTHKU. OKOJIOIMYECKUE AaCIEKThl SIEPHOM DHEPreTHKU. JIEMEHTApHBIC
yacTUlbl. OTKpBITHE MO3UTPOHA. MeToapl HAOMIOACHMS M PErucTpaluu 3JIE€MEHTAPHBIX YaCTHILL.
DyHnaMeHTaIbHbIE B3aUMOAEHCTBUS. EAMHCTBO (pM3MUecKOil KapTHHBI MHpa.

IIpakTnueckoe 3aHsAaTHe. Perienne 3a1au Ha onpejielieHne IPOAYKTOB SIAEPHON peakIuu, pacueT dSHEepPrun
CBsI3M aTOMHBIX siiep. Pemenue 3a1a4y ¢ IpUMEHEHNEM 3aKOHA PaInOaKTUBHOIO pacnaja.

Paznea VIII. DnemenTsl acTpoHOMUM M acTpOopU3NKH

Tema 8.1.
J1eMeHTBI
ACTPOHOMHUM
U acTPOPU3MKH

Jleknms, ypok. JTansl pa3BUTHs acTpoHOMUHU. lIpruKiiagHOe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUH.
Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, MIIAHETH, UX BUAMMOE JBIKeHHE. ColHeyHas cucTeMa.
Connue. ConHeuHass akTUBHOCTb. lMcrtounuk odHeprum CosnHua u  3BE34. 3BE3ABI, MX OCHOBHBIE
XapaKTEPUCTUKHU. JlMarpaMmMa «CHEKTPaIbHBIM KJIACC-CBETUMOCTBY. 3BE3/IbI IJIaBHOM MOCIEA0BATEIbHOCTH.
3aBUCHUMOCTD «Macca-CBETUMOCTbY IS 3BE3]] IJIABHOM MOCIIE10BAaTEILHOCTH. BHYTpeHHEE CTpOEHUE 3BE3 ..
OTanbl KU3HU 3BE31. Mueunslii [lyrh-Hama [Mamaktuka. [lonoxxenue m auwxkenue ConHia B ['amakTuke.
Tunel ranaktuk. Paguoranaktuku u kBasapsl. YEpHBIE BIPHI B s/ipax rajakTHK. Beenennas. 3akon Xa06ma.
Paz0Oeranne ramaktuk. PenukroBoe wu3nmydeHue. MacmtabHas crpykrypa Bceenennoil. MeraranakTuka.

Hepeménnblie npo0i1eMbl aCTPOHOMUH.

Bcero 2 cemecTp,

66

Bcero yacos|

108




3.YCJIOBUS PEAJIM3AIIUA PABOYEN IMPOTPAMMBI JUCITATIIIMHBI

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

JlJisi TOATOTOBKM CIIELUAIMCTOB CPEJIHEr0 3BEHa B 00pa3oBaTEIbHOM IMPOIECCe IIHUPOKO
UCIIOJIB3YIOTCS Takue (HOpPMBI MPOBEICHUSI 3aHATHI KaK:

- cCeMHUHap;

- KOMIIBIOTCPHBIC CUMYJIALNH;

- TPYMIOBBIE TUCKYCCHH,

- Keic-3a/laHue U Jp.

- SKCIIEPUMEHT, pPelIeHHe TUIOBBIX 33/1a4 U T.1.

[TpuMeHsOTCS ClieyIoIne COBPEMEHHbBIE 00pa30BaTebHbIe TEXHOIOTHH:

- TEXHOJIOTHUSI COTPYIHUYECTBA;

- TCXHOJIOTHUA Pa3BUTUA KPUTUUCCKOI'O MBIIJICHUA

- MPOOJIEMHOT0 U JINYHOCTHO-OPUEHTUPOBAHHOTO 00yUYeHNS,

- ”H(OPMAIIOHHBIE TEXHOJOTHH.

AKTUBHBIC U HHTEPAKTUBHBIC ()OPMBI IPOBEICHUS 3aHATHI, UCTIOIb3yeMbIe B Y4€OHOM TpoIIecce

Cemectp Bun 3anarus AKTHBHBIH,
Tema 3anaTUS HHTEPAKTUBH
BI1 METOJ
1 cemectp Jlexuus, ypok Wzyuenne  pawxkeHuss  Opycka  mo| CemuHap
HAKJIOHHOM IIOCKOCTH
[TpakTueckoe Onpenenenue  Macchl — BO3AyXa  B| DKCIIEPUMEH
3aHsATHE KJIACCHOM KOMHATE€ Ha OCHOBE MU3MEPEHUN T
00BéMa KOMHATBhl, JTaBJICHUS u
TEMIIEPATYPHI BO3AyXa B HEU
Jlexuus, ypok DKOJIOru4ecKue npo6aemsl ['pynmoBsie
TEII0PHEPTETUKH. JUCKYCCHH
IIpakTrueckoe CrniocoObl U3MepeHus BIaKHOCTH. DKcnepuMeH
3aHSTHE T
2 cemecTp IIpakTrHueckoe HccnenoBanue cBoicTB n300paxeHuil B ['pymnmosble
3aHSTHE JINH3aX. JUCKYCCHH

3.2. YueO0HO-MeTOaHYECKOE o0ecIeueHue

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

Koutpakt Ne 656/1Y ot 30.12.2022. (OBC
2023, 1. ZNANIUM.COM>») 01.01.2023 — 21.12.2023
2024 )
5 Eﬁggzim 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

JInnensnonuei koHTPakT Ne 225/11VY ot
25.07.2023 (OBC Opaiit — BO)

05.08.2023 — 04.08.2024

JInnen3uonubii KOHTPakT Ne 62//1Y ot

4 123.03.2023 (OBC HOB eLibrary) 01012023 -31.12.2023
JInnensnonuelil KoHTPakT Ne 226/1Y ot

5. 25.07.2023 (3BC KOpaiit . CIIO) 05.08.2023 — 04.08.2024

6. KouTpakr Ne 493/ or 11.11.2022 11.11.2022 — 11.11.2023

(Daexrponuble GopMbl yueOHNKOB Ut CI10)

Jlorosop Nel01/HD5/2097 ot 28.03.2017
7. | (HaumoHanpHas 3yeKTpoHHAs OMOIMOTEKA

(H3B))

Kontpakr Ne 8/AT ot 24.01.2023 Ha
8. | npuoOpeTeHne NEPUOANYECKUX EUYATHBIX 01.01.2023 — 31.12.2023
N3JaHUH

28.03.2017 — 28.03.2022
(npononranus 1o 28.03.2027)

AKT BBOJA B OKCIUTyaTaluio OJIEKTPOHHOU

GuGmmotexn BIAY Ne 33 or 19.01.2016 becepotno

ObecrieyeHHOCTh Y4eOHOM TUTEpaTypol MpU peanu3alnnuu padoueit mporpaMmbl

3.2.1. OCHOBHbIE UCTOUHUKHU:

1. I'enpenwreiin JI.O., bynatoBa A.A., KopuunseB W.H., Komkuna A.B. ®usuxa. 10
kiacc. ba3oBelii U yriuyOneHHbIH ypoBHH (B 2 wacTsx). Yacte 1. Daekrponnas popma yueOnuka. /
nox pea. Opnosa. — M.: AO «M3npatensctBo «Ilpocsemenue», 2022. - [OU] — Pexxum pocryna:
WH/IMBUYaJIbHBIA JOCTYII.

2. T'enpenmreitn JI.O., bymatoBa A.A., KopumnseB M.H., Komkwnaa A.B. ®uzwmka. 10
Kiiacc. ba3oBelil 1 yriryOsieHHbIN ypoBHH (B 2 yacTsix). Yacth 2. DnekTpoHHas Gopma yuyeOHuKa. [
nox pea. Opmnosa. — M.: AO «M3natensctBo «IlpocBemenue», 2022. - [OU] — Pexxum pocryna:
WH/IMBUYaJIbHBIA JOCTYII.

3. T'eanmenmireiin JI.O., bymaroBa A.A., Kopamnse M.H., Komkuna A.B. ®wusuka. 11
Kinacc. ba3oBslil 1 yriryOseHHbIN ypoBHH (B 2 yacTsix). Yacth 1. DnekrponHas popma ydeOHuKa. /
nox pea. Opnosa. — M.: AO «M3natensctBo «Ilpocsemenue», 2022. - [OU] — Pexxum pocryna:
WH/IMBUYaJIbHBIA JOCTYII.

4. Tennenmreitn JI.O., bynatoa A.A., KopamibeB W.H., Komknna A.B. ®uzuka. 11
Kinacc. ba3oBelil 1 yriryOseHHbIN ypoBHH (B 2 yacTsix). Yacth 1. DnekrponHas popma ydeOHuKa. /
nox pea. Opmnosa. — M.: AO «M3npatensctBo «IlpocBemenue», 2022. - [OU] — Pexxum pocryna:
WH/IMBUYaJIbHBIA JOCTYII.

3.2.2. JIoTOTHUTENBHBIC UCTOYHHUKH:

1. T'opnaug, B. B. ®usuka: yuebroe nocobue ajist cpeHero mpohecCuoHaaIbHOro 00pa3oBaHus
/ B. B. T'opnau. — 2-e u3n., ucnp. u gon. — Mocksa: M3natensctBo FOpaiit, 2022. — 215 ¢c. — -
[OU] — Pesxum moctyma: https://urait.ru/bcode/494218>

2. BacumpeB, A. A. ®wuszuka: ydyeOHOe mMocoOue Ui CpeAHero MpodhecCHOHATHLHOTO
obpazosanwms / A. A. Bacwises, B. E. ®enopos, JI. [I. XpamoB. — 2-e u3j., ucmp. u o — Mocksa:
N3narenscrBo FOpaiit, 2018. — 211 c. - [DU] — Pexxum noctyna: https://urait.ru/bcode/410102>.

3. Pomgmono, B. H. ®dusuka I8 KOJUIEPKeH: ydeOHoe mocoOue Uit CpPeaHEro
npodeccuonanbHoro oopasosanus / B. H. PomronoB. — Mocksa: M3garensctBo HOpaiir, 2022. —
202 c. - [DU] — Pesxum moctyma:  https://urait.ru/bcode/494934>.

4. Tpynos, I'. M. OOmast ¢usuka. JlononHuTenbHbIE MaTepHAIbl Ui CAMOCTOSATENbHOM
15



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

paboTel: yueOHOe ocobue s crio / Tpynos I'. M. — Canxkr-IlerepOypr : Jlanp, 2020 .— 72 ¢. —
- [BU] — Pexxum mocryna: https://e.lanbook.com/book/146680>

5. 'opnau, B.B. ®usnka. 3anaun, Tectsl. MeToabl penieHus: yueoHoe mocooue ais cro / B.
B. Topmau— MockBa : IOpaiit, 2022 .— 301 c¢. - [OU] - Pexum pgocryna:
https://urait.ru/bcode/494416>

3.2.3. Meroanueckue n3ganus
1. ®usuka [DAEKTPOHHBIA Pecypc|: METOIWYECKHE YKa3aHUsl MO OCBOCHHUIO JUCUUIUIUHBI U
CaMOCTOSITeNIbHOI paboTe uig o0ydyarommxcs MO CHELHATbHOCTSAM CPEIHEro MpodeccruoHaIbHOTO
obpazoBanus / coct. E. C. Ilerpeikuna. - BopoHex: BopoHexcCkuil ToCydapCTBEHHBIH arpapHbIi
yauBepcureT, 2023. - Pesxxum noctyma: <URL: http://catalog.vsau.ru/elib/metod/m8154.pdf>,

3.2.4. [lepnoandeckue U3aHUs

1. BectHuk BopoHekcKoro rocy1apcTBEHHOI'O arpapHOro YHUBEPCUTETA: TEOPETUUECKUM U
Hay4YHO-TIpaKTHYeCKUi sxypHan / BopoHex. roc. arpap. yH-T - Boponex: B[AY, 1998-

2. Bectnuk MockoBckoro YuuBepcuteTa. Cepust 3. @usuka. Actponomusi/ MI'Y wum.
M.B.JIomoHocoBa — MockBa, 1946-

3. HayuHo-nomynspHblil pU3MKO-MaTeMaTHUeCKui xypHal «KBaHT»

3.2.5. CaiiTsl 1 nH(OPMAITOHHBIE TTOPTAJIBI
1. http://school-collection.edu.ru - Eaunass kosutekmus OH(POBBIX 00pa30BaTEIIbHBIX

pecypcos.
2. http://nuclphys.sinp.msu.ru - ®usuka B HTepHETE.

3.3. MaTepuajibHO-TEXHHYECKOE H MPOrPaMMHOE o0ecreueHue

CBezieHHs 0 MPOrpaMMHOM 00€CTIeYeHUH 00IIIer0 Ha3HAYCHUS

No HasBanue Pasmemienune
1 | Onepanunonnsie cuctemsl MS Windows / Linux TK B sroxanHoi cetn
BI'AY
o | T1akeThl OQUCHBIX HPHIOKEHHH Office MS Windows / I1K B JIOKaJIbHOM CETH
OpenOffice BIr'Ay
3 | Iporpammer st ipocmoTpa ¢aiinos Adobe Reader / DjVu I1K B JOKaJIbHOM CETH
Reader BIr'AY
4 | Bpayseper Sunekc bpaysep / Mozilla Firefox / Internet I1K B JIOKaJIbHOM CETH
Explorer BIr'Ay
1K B nokanbpHOM ceTn
5 | AuruBupycuas nporpamma DrWeb ES BLAY
. 1K B nokanbsHOM ceTn
6 | II - 7-Zi
porpaMma-apxuBaTop p BLAY
7 | Mynbsrumenua npourpsisatens MediaPlayer Classic HK B sroxanbHoi cetn
BT'AY
8 | [lnardopma onnaitH-oOy4enus eLearning server TK B s1oxabHoi ceru
BI'AY
9 | Cucrema xommsroTepHoro TectupoBanus AST Test MK s HO};(?:;OH cet

[TomereHust 1715t BeJIeHHsT 00pa30BaTENBHOTO Mporecca U 000py0BaHe
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Ne HaumenoBanne o0neKTa,

H/H MOATBCPIKAAOIICTO HATUINUC

MaTeprUaIbHO-TEXHUIECKOTO
o0ecrieyeHus, ¢ epeyHeM
OCHOBHOTO 000PYIOBaHUS

Anpec (MeCTOMOJIOKEHUE) O0BEKTA,
MOITBEPIKIAIOIIETO HATMYINE MaTePHAITLHO-
TEXHUYECKOTO oOecreueHus (C yKa3aHuEM
HOMEpa TaKOT0 00bEKTa B COOTBETCTBUU C
JOKYMEHTaMHU 110 TEXHHUYECKOU
WHBEHTApU3aI1H)

1 VYuebnas aymuropust mis nposenenus | 394087, Boponexckas — oOmacth, T.
3aHSATUU BCeX BHJAOB, B ToM uucie | Boponex, yin. TumupsizeBa, 21. 3nanue

JUIi  CaMOCTOATENBbHOH  paboThl

UH(POPMALMOHHO-00Pa30BaTEIBHYIO
cpeay

IPYMIIOBBIX u WHAMBUAYAIBbHBIX | y4eOHOrO KOpIyca OTIEJNEHUS CPEIHEro
KOHCYJIbTAIIMi, TEKYyLIer0 KOHTPOJIA U | MPO(ecCHOHATBHOTO o0pa3oBaHUs
MIPOMEKYTOUHON arrectaruu: | (Kopmyc CIIO, obmexutue Ne 6)
KOMILJIEKT y4ueOHOI mebenn, | Aya. 115
JIEMOHCTPALIMOHHOE o0opynoBaHue,
y4e0HO-HaTJIS THBIE TTOCOOUS

2 VYyeOnas aymutopus. [lomemenue 394087, Boponexckas o0mactb, T.

: Boponex, yn. Tummupszesa, 21. 3manue

KOMILJICKT yueOHOM MeOenu, | ydeOHOTO KOpIyca OTIEIICHHS CPEIHEro
JEMOHCTpAIlMOHHOE ~ 000pyHOBaHHe, | NPOPECCHOHATHLHOTO o0pa3oBaHUs
yueOHO-HarJIsHbIe nocoous, (Kopmyc CIIO, obmexutue Ne 6)
KOMIIBIOTEPHAs TEXHHUKA c Ayn. 103

BO3MOXKHOCTBIO MOJKIIOYCHHUS K CETH

«HTEpHET» " o0ecrieyeHreM

JOCTyTa B AJIEKTPOHHYIO

4. ®OHJ OHEHOYHBIX CPEJACTB, KOHTPOJIb 1 OHEHKA
PE3YJIbTATOB OCBOEHUA JUCIHHUIIJINHbI

4.1. OueHka pe3yJIbTATOB OCBOEHUSI TN CHUILIMHBI

Pe3yabTarbl 00y4yeHust

DopMBbI H METObI KOHTPOJIA M OLIEHKHU

Ilepeuens nuuHOCMHBIX PE3YIbMAMOE:
- TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHHOCTH B
WHTEpecax IPakIaHCKOro OOIECTBa, y4aCcTBOBAThH
B CaMOYNpaBICHMM B IIKOJIE U  JIETCKO-
FOHOIIECKUX OpPraHU3aIusIX;
- IIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM
CHUMBOJIaM; JOCTH)KEHUSIM POCCHMCKHX YUYEHBIX B
o0nacTy (PU3UKU U TEXHUKE;
- CIIOCOOHOCTH OIIEHMBATh CUTYAIlMI0 W NMPUHUMATh
OCO3HAHHBIC PELEHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-
HPAaBCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
JEATEIbHOCTH YUYEHOTO;
- 3CTETHYECKOE OTHOIIEHHWE K MHpY, BKIIOYas
3CTETHKY Hay4yHOro TBOPYECTBA, IPHUCYLIETO
(m3nyecKkoii HayKe;
- HHTEpeC K Pa3IMYHBIM cdepam
npodeCcCUOHANBHON JIESTEILHOCTH, B TOM YHUCIIE
CBA3aHHBIM C (M3UKOW W TEXHUKOH, yMEHHe
COBepIIaTh  OCO3HAaHHBIK  BBIOOp  Oymymiei
npodeccud W peaJu30BbIBaTH  COOCTBEHHBIE
YKU3HEHHBIE TUIAHBI;
- TOTOBHOCTh M CIIOCOOHOCTh K 0OOpa30BaHHIO H

Dopmbl KORMPONA 00YUEHUA:
- TOpaKkTUYecKoe 3aJaHue 1o  paboTe
nH(popMaIuei, yaeOHNKaMH;

C

- MNOATOTOBKAa M 3allliTa WHAWBUAYAJIbHBIX H

IPYIIIOBBIX 33JIJaHUI IPOEKTHOI'O XapaKkTepa;

@Oprl OUEeHKUu pe3yibmamuenocmu
oﬁyuenuﬂ: TpaguOHUOHHAA CUCTEMa OTMCETOK B

Oanax 3a KaKIylo BHIIIOJHEHHYIO paboTy, Ha OCHOB
KOTOPBIX BBICTaBIISIETCS UTOTOBasi OTMETKA.

Memoodvl Konmpons HanpaeieHvl HA NPOBEPKY

\yMenus o0yyaruuxcsa:

€

- yCTaHaBJIMBaTb NPHUYUHHO-CJICICTBCHHBLIC CBA3U

MCXKIY SIBICHUSIMU,

- HCHOJIb30BAHUC IIOJTYUYCHHBIX 3HAHUH JJIA

peIICHUs NPAKTHICCKUX,

- BCpHOC IMOHUMAHUC (1)H3H'{CCKOI>'I CYIITHOCTH
paccMaTpruBaCMbIX SIBICHUH U 3aKOHOMCpHOCTeI71,

3aKOHOB U TEOPUH;

- YCTaHOBJICHHE CBSI3M MEXIY N3y4aeMbIM U paHee
W3yYEHHBIM MaTEepHUalIoM 10 Kypcy (U3UKH, a TaKKe
C MaTepualioM, YCBOEGHHBIM INpPH H3YYEHUHU JAPYTHX

MPEIMETOB;
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caMoo0Opa3oBaHMIO B  o0jacTH (QU3MKH Ha
MPOTSKCHUH BCEH JKU3HU;

- pacipeHue OIIbITa JIeSITeTbHOCTH
9KOJIOTHYECKOW  HAIMpPaBICHHOCTH HA  OCHOBE
MMEIONTUXCS 3HAHUH 110 PU3HKE;

- c(hOpMUPOBAHHOCTH MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3MUCCKON HAYKH;

- OCO3HAaHHME IICHHOCTH HAy4YHOU JCSATCIBHOCTH,
TOTOBHOCTh B Mpollecce U3y4YeHUs (DUBHKH
OCYIIECTRISATh MPOSKTHYIO U HCCIIEIOBATEIBCKYIO
JeSATeTLHOCTh MHAUBU/YaIbHO U B TPYIIIIE.

Ilepeuens memanpeomemuuvix pe3ynbmamos:
- ONpeAensATh IeNH JeATeNbHOCTH, 33/1aBaTh
napaMmeTpsl ¥ KPUTEPUU UX AOCTIKEHUS;
- BBIIBIIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEYHS B
paccMaTrpuBaeMbIX (PU3HUECKUX SBICHUIX;
-  KOOPOWHHPOBAaTb M BHINONHATH paboOTy B
YCIOBHSIX peayibHOrO, BUPTYaJILHOTO u
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
- pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NP PEIIeHUN
KHU3HEHHBIX ITPOOIIEeM;
- BJIAJIETh HAYYHOU TEPMHUHOJOTHEH, KIIOUYEBBIMU
MOHATHSAMHU ¥ METOIaMi (PU3NIECKON HAYKH;
- BJaJeTh HaBBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKOM
W TIPOEKTHOW JNesITeIBbHOCTH B 00JacTH (HU3HKY;
CIIOCOOHOCTBIO u TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB peIIeHHUs
3a1ad (U3MYECKOTO COJIEpXKAHUs, MPUMEHEHHUIO
Pa3TMYHBIX METOIOB TIO3HAHUS;
- BIIQJIETh BUJAMHU JESTEIHFHOCTH TIO TOJYYECHUIO
HOBOT'O 3HAHUA, ero WHTEpIpeTaIu,
MpeoOpa3OBaHUI0 ¥ MPUMEHEHUIO B Pa3IMYHBIX
Y4eOHBIX CUTYaIMsIX, B TOM YHCIIE TIPH CO3JaHUH
y4eOHBIX MPOSKTOB B 00JIACTH (PU3UKH;
- BBIIBJIATH NPUYUHHO-CIIEICTBEHHBIE CBS3U U
aKTyaJIU3UPOBaTh 33/ady, BBIIBUTaTh THIIOTE3Y €&
perieHus, HaXOAWUTh apryMEeHTBI JUIS
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUH, 3a7aBaTh
rapaMeTpsl ¥ KpUTEPUH PEIICHHUS;
- aHaNU3UPOBATh TOJIYYEHHBIE B XOJE pEIICHUS
3a/laul Pe3yiabTaThl, KPUTUYECKH OIEHHBATh WX
JIOCTOBEPHOCTh, TIPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCIIOBUSIX;
- CTaBUTHh U (HOPMYIIHPOBATH COOCTBEHHBIE 3a1aUK
B 00pa3oBaTeNbHON NEATENFHOCTH, B TOM YHCIE
npu HU3y4eHUH (QU3UKHW; JaBaTh OLEHKY HOBBIM
CUTYaIHsIM, OIIEHUBATh MTPUOOPETEHHBIN OTIBIT;
- yMeTh TIEPEHOCHTh 3HAaHUS 1O (U3UKE B
MPAaKTUYECKYyI0  O0JIaCTh  KU3HEIESATEIbHOCTH;

BBIJIBUTATh HOBBIE HJIeH, npeJiaraTh
OpUTHHAIBHBIC TIOAXOIBI W PEIICHUS; CTaBUTH
IpoOIEMBI u 3aJa4u, JTOTTYCKAIOITHeE

aNbTEPHATHUBHBIEC PELLICHUS;
- BJAJICTh HaBBIKAMH MOJYYCHUS WHPOPMAIIUH
(hm3HYeCcKOro cofiepKaHMsI N3 NCTOYHUKOB Pa3HbBIX

- paboTarh B Tpymme W MPEACTaBISATh KaK CBOIO,
TaK U TO3UIHIO TPYIIIIHL.

Memoost oyenku pe3ynomamos o0Oyuenua:
(hopMupoBaHuE pe3yIbTaTa UTOTOBOM aTTECTAINH TI0
JNUCUMIUIMHE HA OCHOBE CYMMBI pe3yJlbTaTOB
TEKYILEro KOHTPOJIS.
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THTIOB, CAMOCTOSTENBHO OCYIIECTBIISTh TIOUCK,
aHauM3, CHUCTEMAaTH3alUI0 W HWHTEPIPETALHIO
nHpOpMAIMK  pa3IMYHBIX BUIAOB ®  (popm
MIPEICTAaBICHUS;  OIEHWBATh  JIOCTOBEPHOCTH
nHpOpMaLUH;
- HCIIONB30BaTh CPEACTBa HMH(MOPMALMOHHBIX H
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B pEUICHUH
KOTHUTHBHBIX, KOMMYHHUKaTHBHBIX u
OpPTaHM3allMOHHBIX  337a4 €  COOJIOACHUEM
TpeOOBaHMI PPrOHOMHKH, TEXHUKH OE30IaCHOCTH,
TUTHEHBI, pecypcocOepekeHusl, TMPaBOBBIX W
9TMYECKHX  HOPM, HOpPM  HH(POPMALMOHHON
0€301I1aCHOCTH;
- Cco3JaBaTh TEKCTHI (PU3UYECKOrO COMAEPIKaHUS B
pa3nuyHbIX QopMaTax ¢ Y4ETOM Ha3zHAYCHHUS
WHPOpPMALMM W 1EJIEBOH ayqUTOpWH, BBIOMpas
ONTUMANbHYI0  (OpMy  TpEACTaBICHHA U
BU3YyaJM3alNH.

Ilepeuens npedmemmnuix pe3yibmamos:
- pacriozHaBaTh (pu3mUecKue ABIEHUS (IIPOIECCHI) U
OOBSICHATP WX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KUHETUYECKOW ~ TEOPHUH  CTPOCHHUS
BEUIECTBA W DJEKTPOAMHAMHUKA: paBHOMEPHOE U
PaBHOYCKOpPEHHOE  TpPSIMOJIMHEHHOE  JBIDKEHHE,
CBOOOJIHOE TaJICHHE TeJ, JBMKEHHE 10 OKPY>KHOCTH,
WHEepLUs,  B3auMmojnedcTBue — Ten;,  auddysus,
OpOYHOBCKO€ IBW)KCHHE, CTPOCHUE JKUIKOCTEH U
TBEPABIX TeN, W3MeHeHne o0B€Ma Tenm TpH
HarpeBaHuM (OXJKACHWH), TEIIOBOE pPaBHOBECHE,
WCTapeHue, KOHICHCAITHS, IJIaBJICHUE,
KpUCTAIUTH3AIMsI, KUIEHHe, BIAKHOCTh BO3AyXa,
IMOBBIICHUC OAaBJICHUA ra3a IpU €ro Harp€BaHWHU B
3aKpBITOM COCYZE, CBSI3b MEXKIY IapaMeTpamMu
COCTOSIHHS Ta3a B M30IMPOIIECCax; IEKTpU3alus Tell,
B3aUMOJICUCTBUE 3apsI/IOB;
-  Y4YUTBIBATH TpaHULBl MNPUMEHCHUA HW3YUCHHBIX
(¢m3nyeckux ~ MozeNnel: MaTepuaNbHas ~— TOYKa,
VHEpLIUaibHass  CHUCTeMa  OTc4éTa, abCOJFOTHO
TBEPIOE TEJO, WICANbHBIA TIa3; MOJEIU CTPOEHUS
ra3oB, JKHIKOCTeH ¥ TBEPIABIX TEN, TOYCUHBIH
ANEKTPUYECKHUIA 3aps]l MPH pPeleHHH (HU3NIECKIX
3ajad;
- pacrio3HaBaTh (PU3MUECKHUE SBICHUS (TIPOLECCH) U
OOBSICHATH UX Ha OCHOBE 3aKOHOB AJIEKTPOIMHAMHUKHI
u KBaHTOBOM ¢buzuku: ANIEKTpUIecKast
MPOBOJIIMOCTb, TETJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE  JEHCTBUSL  TOKa, B3aWMOJEHCTBHE
MarHuTOB, JIEKTPOMAarHUTHAsE MHIYKLUS, ACHCTBHE
MAarHuTHOro T1iojisi Ha TIIPOBOJHHUK C TOKOM H
JBIDKYLIMACS 3apsij, 3JCKTPOMarHUTHBIE KOJeOaHHS
W BOJIHBI, MPSAMOJMHEHHOE PacIpOCTpaHEHUE CBETa,

OTpakeHHE, npeJoMIIcHHE, uHTEpEepeHIINS,
Trdpakus ¥ MOJSpU3aIys CBEeTa, TUCIIEPCUs CBETa;
(hOTO3IEKTPHUECKHIA s dexT (poToaddexr),

CBE€TOBOC HOaBJICHHUEC, BO3HHKHOBCHUC JIMHEHYATOro
CIICKTpa aToMa BOJOpoOAa, €CTCCTBCHHAsA nu
HNCKYCCTBCHHAS PaIUOAKTUBHOCTD,

19




yMeThb:
- ONHCBHIBATh MEXAHWYECKOE IBIKEHHE, HMCIOJb3Ys
¢u3nyeckne  BEIMYMHBL:  KOOpAWHATA,  IIyTh,
IepeMeIIeHne, CKOpPOCTh, YCKOPEHHE, Macca Tena,
cujia, WMIYJbC TeNa, KUHETHYeCKash JHEeprHs,
MOTEHIMANbHAS DHEPrHs, MeXaHudeckas padoTa,
MeXaHUYeCKask MOIIHOCTb; IPH OTMMCAHUH MTPABHUIIBHO
TPaKTOBaTh (PU3MYECKUH CMBICT  HCIOJIB3yEMBIX
BEIMYMH, UX OOO3HAYECHUS W EJUHUIBI, HAXOIUTDH
(hopMyIBI, CBSI3BIBAIOIIME JAHHYIO (DHU3HUYECKYIO
BEJINYMHY C IPYTUMHU BETHYHHAMU;

- OMHKCHIBATh W3YyUYCHHBIC TEIJIOBbIE CBOWCTBA Tel U
TEIUIOBBIC ~ SBJICHHSA,  HUCIONB3ys  (pusmueckue
BCJIMYMHBI: JIaBIICHHE Ta3a, TeMIeparypa, CpemHss
KUHETHYEeCKas DJHEPrusl XaOTHYECKOTO JIBMXKECHHS
MOJIEKYJ, CpEeAHEKBaJpaTHYHAs CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora
raza, Ko3pQUIUEHT MOJE3HOTO ACHCTBUS TEILIOBOTO
ABUTATCJIA; IPU ONHWCAHUW IIPABUJIIBHO TPAaKTOBATbH
(Gu3HYEeCKUil CMBICT HCHOJIB3YEMBIX BEIUYUH, HX
0003HaYeHUS W EIWHUIIBI, HAXOIUTh (OPMYIIHI,
CBA3BIBAIONIUC OaHHYIO (I)I/I?:I/I‘IGCKYIO BCIMYUHY C
JIPYTHMH BEIINYUHAM;

- ONHMCHIBATH W3YYEHHBIC JIIEKTPUUECKHE CBOICTBA
BEIIECTBA M JIJICKTPUYECKUE SBIIEHHS (IPOLIECCHI),
HCTIOJNB3YS (PU3UYECKHE BEIMYUHBL DJICKTPHUUCCKUN
3apsl, UEKTPUUECKOE I0JIe, HANPSHKEHHOCTD IO,
MOTEHIHAN, Pa3HOCTh MIOTCHIINAJIOB,;

- OIINCHhIBATh HN3YYCHHBIC CBOIiCTBa BEIIEeCTBa
(amexTpuyeckue, MarHHuTHEIE, OIITHYECKHE,
ANEKTPHUYECKYIO MPOBOIUMOCT PA3IMYHBIX Cpel) U
3NEeKTPOMArHUTHbIE SBJIEHUS (TIPOLIECCHI), UCIIONB3YS
(u3nvecKkre BETMYUHBIL: JIEKTPHUUSCKHNA 3apsifl, cria
TOKa, JJICKTPHYECKOE HANPSUKEHHE, DIICKTPUYECKOe
CONPOTUBJIEHHE, pa3HOCTh moreHnuanos, OJJIC,
pa60Ta TOKa, HWHAYKIHA MAr"iuTHOIO II0JIdA, CHJIa
Awmrmiepa, cuina JlopeHna, MHAYKTHBHOCTD KaTyIIKH,
SHEPrHs JJIEKTPUYECKOTO W MAarHUTHOTO IIOJIEH,
MEepuoJi W YacToTa KojeOaHWH B KoyeOaTelnbHOM
KOHTYpe, 3aps ¥ CHJIa TOKa B THpolecce
TapPMOHMYECKHX  JJIEKTPOMArHUTHBIX  KOJEOaHWH,
(doKycHOE pacCTOSIHME W ONTHYEeCKas CHiIa JIMH3BI,
MpU ONHKCAHWW TPABUILHO TPAaKTOBATH (BUIUUECKUI
CMBICJT MICTIOJIb3YEMBIX BEIIMYHMH, UX 0003HAYCHUS U
C/IMHUIIBI, yKa3blBaTh (OPMYJBI, CBSI3bIBAIOLINE
JNaHHYI0  (U3UYECKYI0 BEIMYHHY C  JPYTHMH
BEJINYMHAMH;

- ONKCHIBATh HW3y4YCHHBIC KBAHTOBBIC SIBIICHHUS U
MPOTIECCHI, HUCIOJB3YSd  (U3HUSCKHE BEIMYNHEIL:
CKOPOCTB 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPIUs U MMIYJIbCc (HOTOHA, TIEPHOA
rojypacnazna, dHEprus CBSA3M aTOMHBIX fAlIep; IpHU
OMMMCAaHUM TPABIJIBHO TPAKTOBaTh (HHU3HUECKUI
CMBICJI MCIIOJIb3YEMBIX BEIWYMH, UX O0O3HAYCHUS H
CIMHUIBI; yKa3bIBaTh (OPMYJIBI, CBS3BIBAIOLINE
JNaHHYI0  (U3UYECKYI0 BEIMYHHY C  JPYTHMH
BEJIMYMHAMH, BBIYHCIIATh 3HAYCHUE (PU3NYECKON
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BEJINYUHEL;
- aHANM3UPOBaTh (PU3MUYECKHUE MPOLECCH U SBICHHUS,
UCTIONB3YS (pU3MYecKre 3aKOHBI M MPHHIUIBL 3aKOH
Oma, 3aKOHBI IIOCIIEOBATENHLHOTO M MAPAJIICITBHOTO
COCAMHEHHs TPOBOJIHHUKOB, 3akoH JIxoyms-Jlenna,
3aKOH  DJIEKTPOMAarHUTHOW  HMHAYKUWH,  3aKOH
IPSMOJNMHEHHOTO PacIpOCTPAaHEHHs CBETa, 3aKOHBI
OTpPaKCHHsI CBETA, 3aKOHBI TPEJOMJICHUS CBETa;
ypaBHeHHe OHHIITEeWHa A7 (QoTodddeKTa, 3aKoH
COXPAHEHHUS HEPTHH, 3aKOH COXPAHEHHS HMITYJIbCa,
3aKOH COXPAHEHHs DJIEKTPHYECKOTO 3apsnia, 3aKOH
COXpaHEHHUS MaccOBOTO 4YHCIa, MOCTynarbl bopa,
3aKOH  PaMOAaKTUBHOTO  paclaga; MpHd  ITOM
pa3nuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOe BBIPAKEHHE W YCIOBUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

- pemare pacuy€THBIE 3aadd C SBHO 3aJaHHOMN
(U3UYECKO  MOJEIbIO, HCIONB3Ys  (U3UYCCKUC
3aKOHBl W TPUHIIMIIBL;, HA OCHOBE aHallM3a YCIIOBHS
3a7a4d BBIOMPATh (U3MYECKYI0 MOIENb, BBIICIATH
(m3nyeckue BeIWMUWHBI U (POPMYIBI, HEOOXOAMMEIE
Il €€ peleHus, MPOBOAUTh PAcuyEThl U OLEHUBATh
pEaNTbHOCTD IMOJTYYEHHOTO 3HAYCHUS (PH3MIECKOU

BEIINYUHBI;
- pelmarb KadeCTBEHHbIC 3aJauyd: BBICTPAUBATh
JIOTHYECKH HEIIPOTUBOPEYHBYIO LEMOYKY

paccyXI€HUH C OMNOpOd HAa HU3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3HMUYECKUE SIBICHHUSL.
HCIOJIB30BATh NPHOOPETEHHbIE 3HAHUS U
YMeHHsI B IPAKTHYECKOii A1eSITeJTbHOCTH 1
MOBCEeIHCBHOM KM3HM JJIsI:
- UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS 10 (QH3HKE B
MOBCEHEBHOM KU3HH JUTSL obecrieyeHust
0e30MmacHOCTH TPU OOpallleHuu ¢ NpudopamMu U
TEXHUYECKUMH YCTPOWCTBAMH, JUISI COXPaHEHHS
3I0POBbSI W COOJIOICGHUSI HOPM  3KOJIOTUYECKOTO
TIOBE/ICHHS B OKPYIKAOIIeH cperie;
- paboTaTh B TpyIIE C BBIIOJHEHUEM pPa3IMYHBIX
COLIMANTBHBIX POJIEH, TUIAHMPOBaTh paboTy TPYIIIIBL,
palMOHAIbHO  pACIpedetiTh  OOSM3aHHOCTH U
IUIAHUPOBATh  AEATEIBHOCTh B  HECTaH/JAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIICHUBATH BKJIAJ KKIOTO U3
YYaCTHUKOB TPYIIIBl B PEHICHHE paccMaTpUBAEMOM
MPOOJIEMBI;
- WCIONB30BaTh IPH peEIIeHNH Y4YeOHBIX 3ajad
COBpEMEHHbIE WH(POPMAIMOHHBIE TEXHOJIOTUH JUIS
MONUCKA, CTPYKTYPUPOBAHUS, HWHTEPIPETAUUH H
MpeacTaBieHus] y4eOHOW W HAyYHO-IIOMYJISIPHOU
WHPOPMAILIMKM,  TOJYYSHHOM W3  Pa3IHYHBIX
HUCTOYHUKOB; KPUTHYECKU aHAJTM3UPOBATh
MOJTy4aeMyI0 HHPOPMAIHIO.

4.2. XapaKkTepuCcTHKA OCHOBHBIX BH/IOB [eATEJIbHOCTH 00y4aKOIIMXCs

XapakTepucTHKA OCHOBHBIX BU/10B

Coaepixanue 00yueHust
JeATEeJIbHOCTH 00y4alommXxcst
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(Ha ypoBHe y4eOHBIX 1elCTBHI)

Paszned |. BBenenue

BBenenue

Pabora B TpyIime mo moAroroBKe KOPOTKHUX
COOOIIEHUH O poJIM W MecTe (PU3HKH B
MPAKTUYECKON JAESITeTLHOCTH JIFOJICH.

Paszgea |l. Mexanuuka

Kunemaruka

[IpoBenenne  SKCrepUMEHTA:  U3y4YEHUE
HEPAaBHOMEPHOTO  JIBMJKEHUSI C  LEJbIO
onpeieeHus MT'HOBCHHOM CKOPOCTH;
HCCJICIOBAaHNE COOTHOIIICHUS MEXY
MyTSIMU, PO ICHHBIMU TEIIOM 3a
MOCJIEIOBATEIbHBIC PABHBIE MPOMEKYTKH
BPEMEHHU IPU PABHOYCKOPEHHOM JBUKEHUU
C HayaJbHOW CKOPOCTHIO, PABHOU HYIIIO;
W3y4YeHUE [IBIDKCHHUS IIapuKa B BSA3KOU
JKHUJIKOCTH.

OObsicHEHHUE OCHOBHBIX MPUHITUTIOB
JIEMCTBUSI TEXHUYECKHX YCTPOMCTB, TaKHX
KaK: CIHJIOMETP, IEeNHble U PEeMEHHBIC
nepefauyd JBWKEHHUS; M YCIOBHM  HX
0e30macHoro HCIIOJIb30BaHUS B
MOBCEIHEBHOM XU3HU. Penenne pacu€THhIX
3aJjad  C SBHO 3a/JlaHHOW  (PU3UYECKOM
MOJCIBI0O C MCHOIB30BAaHMEM OCHOBHBIX
dbopmyn kunematuku. Iloctpoenne u
aHaau3 rpa¢gukoB 3aBUCUMOCTEH
KMHEMATUYECKUX BEJIUYUH OT BPEMEHHU.
PacriosnaBanue (Qu3nyecKux SBJICHHA B
y4€OHBIX OIBITaX U OKPYKAIOMIEH >KU3HU:
PaBHOMEpHOE u PaBHOYCKOpPEHHOE
MPSIMOJIMHEMHOE ~ JIBIDKEHUE, CBOOOJHOE
MaJIeHUE TeJ, TBUKEHUE 110 OKPYKHOCTH.
Onucanue MEXaHUUYECKOrO JBIDKCHHS C
UCIIONIb30BaHUEM  (DU3MUYECKUX  BEIHYHUH:
KOOp/IMHATA, MyTh, repeMeIieHue,
CKOPOCTh, YycKopeHue. Pabora B rpymmax
Npu  IUIAHUPOBAHMM,  TPOBEACHUU U
MHTEpPIpPETAlMN PE3YyIbTAaTOB OIBITOB, U
aHaAJIM3€ JIOMOJHUTEIBHLIX HCTOYHHKOB WH
dbopMaruu 1o Tor Teme.

JAunamuka

[TpoBeneHue sKCIEpUMEHTA: UCCIIEAOBAaHHUE
3aBHCHUMOCTH cui YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE H PE3UHOBOM
oOpasue, oT ux naedopMmaluu; H3yuYeHHE
JIBUYKECHHUS Opycka 1O  HaKJIOHHOMU

IJIOCKOCTH; UCCIIEJOBaHNE YCIIOBHM
paBHOBECHsI TBEPJIOrO TeNa, MMEIOLIET0 OCh
BpAILCHHUS.

OObsicHEeHHe O0COOECHHOCTEH PaBHOMEPHOTO
U PaBHOYCKOPEHHOTO  MPSIMOJUHEHHOTO
JIBIDKCHHS, CBOOOJHOTO TAJCHUS  TeJ,
JBUKEHHUS 10 OKPY)XKHOCTH Ha OCHOBE
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3akoHOB HbIOTOHA, 3akOHa BCEMHUPHOIO
TATOTEHUS. OOnbsicHeHne OCHOBHBIX
IIPUHLIUIIOB JNEeNCTBUS TEXHUYECKUX
YCTPOMCTB, TakuUX Kak  IOJUIMITHHUKH.
OObsicHEHHE JIBUKEHMS HCKYCCTBEHHBIX
CIIyTHUKOB. PemnieHue pacdy€THbIX 3amad C
SBHO 3aJlaHHOM (PU3MUECKOW MOJENBI0 C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
bopMyn TUHAMUKH.

PacniosnaBanme (usnyeckux SBICHUH B
Y4EOHBIX OIBITaX U OKPYXAIOLIEH >XKU3HU:
UHEpLHUs, B3aUMOJAEHCTBUE Tel. AHamu3
(Gu3MYecKUX TMPOLECCOB M  SIBIEHUH C
UCIIOJIb30BAaHUEM 3aKOHOB W IPHUHIIMIIOB!
3akoH BcemupHoro tsarotrenus, I, I u III
3akoHbl HpIOTOHA, MPUHIMI CyNEepro3uLuu
cul, IIPUHLIMII PaBHOIIPABHOCTH
MHEPLUHAIbHBIX CUCTEM OTCUETA.

3aKkoHBbI COXpaHCHMS B MECXaHUKE

[IpoBeneHne  SKCIEPUMEHTA:  U3YYEHHUE
abCOJIIOTHO HEYNPYroro yjapa ¢ IOMOIIbIO
JIBYX OJMHAKOBBIX HUTSIHBIX MAasTHUKOB;
UCCIIEIOBAaHUE CBA3M pabOThl CHIIBI C
M3MEHEHHEM MEXaHUYECKOW SHepruu Telna
HAa TpUMEpe PACTSHKCHHS  PE3UHOBOTO
KryTa. Pemienue pacu€THBIX 3a1ad C SIBHO
3alaHHOM  (pU3MUYECKOM  MOJACNIBI0  C
UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(dhopMyn IMHAMUKH U 3aKOHOB COXPaHEHUSI.
Pemmennie kadecTBEeHHBIX 3aj71a4 C OMOPOM Ha
HN3YUCHHBIC B pa3acic «MexaHuKa 3aKOHBI,
3aKOHOMEPHOCTH M (PU3NYECKUE SBICHUS.
Omnncanre MeXaHUYECKOTO ABHUXKCHUSA C
UCIIONIb30BaHUEM  (DU3MUYECKUX  BEIHYHUH:
HUMITYJIbC TCJIa, KHHCTHYECCKaAsd OHECPIUs,
MOTEHLIMAJbHAS DHEPTUs, MeEXaHU4YecKas
paboTa, MexaHWYEeCKas MOIIHOCTh. AHaIHU3
(bu3MYECKUX TPOILECCOB U SABIECHUH C
UCIIOJIb30BAaHUEM  3aKOHA  COXpPaHEHUs

MEXaHUYECKON SHEPIHUH, 3aKOHa
COXPAaHEHHUsI UMITYJIbCA.
OObsicHEHNE OCHOBHBIX IIPUHIUIIOB

JIEMCTBUSI TEXHUYECKHX YCTPOMCTB, TaKHX
Kak:  BOJAOMET,  KOmEp,  IPYKUHHBIN
nuctosieT. OObsICHEHHE BUKEHUS PaKeT ¢
OMmopoil  Ha  UW3y4yeHHble  (pu3HUECKuUe
BEJIMYMHBI U 3aKOHBI MEXAaHUKH.
Hcnons3oBanue pu IIOATOTOBKE
COOOIIEHNH O TNPUMEHEHUU  3aKOHOB
MEXaHUKH COBPEMEHHBIX MH(DOPMAITHOHHBIX
TEXHOJIOTHI ISt MOKMCKa,
CTPYKTYpUPOBAaHHS,  HMHTEpPOpETAlUUd U
npeJicTaBiIeHNus] THPOpMAIH, KPUTHYECKUN
aHaJIM3 MOoJTy4aeMol HHPOPMALIUH.
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Paspea I1I. MoJiekyasipuas

DU3UKA U TEPMOAUHAMHKA

OCHOBBI MOJICKYJ/ISIPHO-KHHETHYECKOH
Teopuu

[IpoBeneHMe SKCIEpUMEHTA: OMpEaeTeHUE
Macchbl BO3JlyXa B KJIACCHOM KOMHAaTe Ha
OCHOBE U3MEpeHHH o00BbEMa KOMHATHI,
JIaBJICHUS W TEMIIEpaTypbl BO3AyXa B HEH;
HCCIeq0BaHue 3aBHCHMOCTH MEXIY
napamMeTpamMu  COCTOSIHUSL — pa3pe’KEHHOIO
raza. OObBSICHEHHWE OCHOBHBIX IPUHIIUIIOB
JICUCTBUM TEXHUYECKUX YCTPOMCTB, TaKHUX
KaK: TEpPMOMETp B OapOMETp; ¥ YCIOBHH HX
0e30I1acHOro HCIIOJIb30BaHMS B
MMOBCEIHEBHOM KU3HU.

PacrioznaBanue QuU3MYECKUX SIBICHUN B
Y4EeOHBIX OIBITaX M OKPYKAIOIICH >KU3HU:
muddy3us, OpOyHOBCKOE JBUKCHHE.
Onucanue TEIIOBBIX SIBJICHHUI c
UCIIOJIb30BaHWEM  (DM3WUSCKUX  BEJIHYMWH:
JaBJeHHE Tras3a, TeMIleparypa, CpenHss
KHHETHUYECKass  DHEPTrus  XaOTHYECKOTO
JBIDKCHUSI MOJIEKYJI, CpeIHEKBaJApaTUYHAas
CKOPOCTbH MOJIEKYIL.

AHam3 (U3HYECKUX MPOIECCOB U SBICHHIA
c HCII0JIb30BaHUEM MOJIEKYJISIPHO-
KHHETHUYECKON TEOPUHU CTPOCHUS BEIIECTBA,

ra3oBbIX 3aKOHOB, CBA3U cpenHei
KMHETUYECKON JHEpruu TEIUIOBOI'O
JIBUKEHHS  MOJIEKYl ¢  abCOJIOTHOM
TeMIepaTypou.

Pemienne pacu€rHeIX 3amay  C  SABHO
3alaHHOM  (pU3MUYEcCKOW  MOJAENBI0  C

UCIIOJIb30BAHUEM  OCHOBHBIX  ITOJIOXKEHHM
MKT, 3akoHOB U (opMysn MOJIEKYJISIPHOH
bu3uKu.

PabGora B rpynmax mnpu IUIaHUPOBAHUH,
MIPOBEACHUMN U UHTEPIIPETALMU PE3YyIbTaTOB
ONBITOB, M AaHAJIN3€ JIONOJHUTEIbHBIX
MCTOYHUKOB MH(POPMAIUH 110 TEME

OCHOBBI TEPMOIMHAMHKH

[IpoBeneHNe y4EHMUECKOIO IKCHEPUMEHTA!

U3MepeHue yIeabHOU TEIIOEMKOCTH
BEIECTBA. O0BsaAcHenne OCHOBHBIX
MIPUHIIUIIOB IEeNCTBUA TEXHUYECKUX
YCTPOMCTB, TaKMX  Kak: IBUTATEID
BHYTPEHHETO CTOpaHHsI, OBITOBOM
XOJIOIMIBHUK, KOHAWIIMOHED; ¥ YCIOBHH UX
0€30I1acHOr0 HCIIOIB30BaHUSA B

MMOBCETHEBHOM KU3HH.

Onucanve W3y4YEHHBIX CBOMCTB Tel U
TEIUIOBBIX SIBJICHWM C HWCIOJb30BaHUEM
Gu3MYECKUX BENMYWH: JaBJICHHE Trasa,
TeMneparypa, KOJIMYECTBO TEIUIOTHI,
BHYTpEHHSISI DHEeprus, paboTa rasa.

Pemienne pacu€rHbIX 3amady € SBHO
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3aJaHHON buznyecKoit MOJEIbIO c
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
bopmyn TEPMOJIUHAMUKH. Pemenne
KaueCTBCHHBIX 33Ja4 C ONOpOM  Ha
U3y4yeHHble B pazuene «MonekymnspHas
¢u3uka W TEPMOAMHAMHKA»  3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS.
PaGota B Tpymmax mpu  aHanm3e
JIOTIOJIHUTEIIbHBIX HMCTOYHHUKOB
uH(pOpMAIIUU TIO TEME

ArperaTHble COCTOSIHUS BellleCTBa.
da3oBble epexoabl

IIpoBeneHne SKCIEpUMEHTa: HU3MEPEHHUE
OTHOCHUTEJIBHOM  BI@XHOCTH  BO3JyXa.

OObscuenue OCHOBHBIX MPUHIUIIOB
JICUCTBUS TEXHUYECKUX YCTPOMCTB, TaKUX
KaK: TUTPOMETP u MICUXPOMETD,

KaJOpUMETp; U YCIOBHH HMX 0€30IacHOro
UCII0JIb30BaHUs B TIOBCEIHEBHOM JKU3HH.
Onucanue IIPUHLIAIIOB MOJIyYEHUs
COBPEMEHHBIX MAaTE€pHalIOB, B TOM YHUCIIE
HaHOMaTepuayoB. Pemenue  pacy€THBIX
3ajjad  C SBHO 3a/JlaHHOH  (U3UYECKOil
MOJIEJIbI0 C HCIIOJIb30BAHUEM YpaBHEHUS
TEIIOBOTO OanaHca. Pemenue
KaueCTBCHHBIX 33Ja4 C ONOpoOM  Ha
U3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznyecKue sIBJIEHUS 110 TEME.
Pacnio3HaBanue (Qusnueckux sSBICHUH B
y4€OHBIX OIBITAX M OKPYXKAIOUIEH >KU3HU:
negopmanusi TBEPIBIX Tell, HarpeBaHue M
OXJIQXKJIEHUE TeJl, U3MEHEHUE arperaTrHbixX
COCTOSIHUHM BeIleCTBa U OOBACHEHHE UX Ha
OCHOBE 3aKOHOB U (DOpMyN MOJEKYJIIpHOU

bu3uKu.

Hcnons3oBanue MH(OPMALIMOHHBIX
TEXHOJIOTHI JUIs TIOMCKa,
CTPYKTYpUPOBAaHUS,  HMHTEpPOpETAlUUd U
IIPEJICTaBICHUS uHpopMauu npu

MOJITOTOBKE COOOIIEHUH O MNPUMEHEHUU
3aKOHOB  MOJICKYJSIpHOW  (QU3UMKH |
TEPMOJMHAMHKHU B TEXHUKE U TEXHOJIOTHUAX

Paznes IV. DekTpoauHaMuKa

DJIeKTPOCTATHKA

IIpoBeneHne OKCIEpUMEHTA: HU3MEpEHUe
AIIEKTPOEMKOCTH KOHJICHCATOPA.
OO0bsicHeHnE OCHOBHBIX IIPUHIUIIOB
JIEMCTBHUSI ~ TEXHUYECKHX  YCTPOMCTB U
TEXHOJIOTMHM, TAaKUX Kak: DJIEKTPOCKOII,
AIIEKTPOMETP, DIIEKTPOCTATUYECKAs 3alUTa,
3a3eMIIEHUE AIIEKTPONPUOOPOB,
KOHJIEHCAaTOp, KOIHMPOBAJIbHBIN  amnmapar,
CTPYHMHBIM IPUHTEP;, MW  YCIOBUH HX
0€30MacHOr0 NMPUMEHEHHSI B MPAKTUUYECKON
JKU3HHU.

25




Pemenne pacy€rHeIX 3agad € SBHO
3aJaHHON buznyecKoit MOJEIbIO c
UCIIOJBb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn AIIEKTPOCTATUKH. Pemenwne
KAueCTBEHHBIX 3aJad C ONOpOM Ha
W3YYEHHBIE 3aKOHBl, 3aKOHOMEPHOCTH U
¢buznueckue ABJICHUS 1o TeMe
«DIIEKTPOCTATUKAY.

Pacnio3HaBanue ¢Qusnueckux sSBICHUH B
Y4€OHBIX OIBITAX M OKPYXKAIOUIEH >KU3HU:
AIIEKTPU3ALIHS Te, B3aMMOJCICTBUE
3apsAA0B; U OOBACHEHHWE HX Ha OCHOBE
3aKOHOB U ()OPMYJI JJIEKTPOCTATUKH.
Onucanue W3y4eHHBIX CBOMCTB BEIIECTBA U
IIEKTPUYECKUX SIBJICHUH C UCIOJIb30BAHUEM
(Gu3NYECKUX  BEJIIMYMH:  DJIEKTPUUECKUN
3apsf, HaNpsKEHHOCTb  BJIEKTPUYECKOIO
10JIsl, MOTEHLHUaNl, Pa3HOCTb IOTEHIIUAJIOB,
IEKTPOEMKOCTb.

ITocTOSAHHBIN YJIEKTPUYECKHUH TOK.
Toxku B pa3Iu4HBIX cpeaax

[IpoBeneHue  SKCHEPUMEHTA:  H3YyYEHHE
CMEIIAHHOTO  COEIMHEHHUS  PE3UCTOPOB;
m3mepenue JJIC ucTOUHMKA TOKa U €ro
BHYTPEHHETO COMPOTHBIICHUS; HAOIIOICHNE
anekTposu3za.  OOBSICHEHHE  OCHOBHBIX

MIPUHIUIIOB JeNUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHWM, TaKUX Kak:
amIepmerp, BOJIBTMETD, peocrar,
HMCTOYHHKU TOKAa, 3JIEKTPOHArpeBaTelIbHbIC
npuoopHI, 3E€KTPOOCBETUTEIbHBIE
MpuOOphI, TEPMOMETP  COMPOTHUBIICHUS,
BAKYYMHBIH  JHMOJ,  TEPMHUCTOPHl U
(hoTOpE3UCTOPHI, MOJIYIIPOBOTHUKOBBIH

IO/, TalbBaHWKA; M  YCIOBUM  HX
0€301acHOTO MPUMEHEHHS B MPAKTHYECKOMN
JKU3HMU.

PemieHue  pacy€THBIX 3aga4y C  ABHO
3aJaHHOU buznueckoit MOJENbIO C
WCIMOJb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn TEMBI «ITocTostHHBIN
ANEKTPUYECKU  TOK».  Pacro3HaBaHue
(bu3NYECKUX SIBICHUN B Y4EOHBIX OMbBITAX U
OKpYXKalolle  JKU3HHU:  DIEKTpUYECKast
MIPOBOAUMOCTb, TEIIOBOE, CBETOBOE,
XAMHYECKOE, MATHUTHOE ICCTBHS TOKA.
AHanmu3  DNEKTPUYECKUX  SIBJICHUH U
MPOLECCOB B IEMAX IMOCTOSHHOTO TOKa C
HCIIOJIb30BAaHUEM 3aKOHOB: 3akoH Owa,
3aKOHOMEPHOCTH  TOCJIEOBATEIBHOTO |
MapajyieIbHOTO COEAMHEHUsI MPOBOAHUKOB,
3akoH [[xoynsa-Jlenna.

Onucanue M3y4EHHBIX CBOMICTB BEIIECTB U
ANIEKTPUYECKHUX SIBJICHUN C UCIOJIb30BAHUEM
(GU3MYECKUX  BENWYMH:  DJIEKTPHUYECKUU
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3aps, cuia TOKa, AIEKTPUUYECKOE
HaIpsKEHUeE, ANEKTPUIECKOE
COINPOTHUBJICHUE, PA3HOCTh IOTEHIMAJIOB,
D/1C, pabora Toka, MOITHOCTh TOKA.
Hcnons3oBanne HH(pOPMaIMOHHBIX
TEXHOJIOTHH s MOMCKa,
CTPYKTYPUPOBAHHUS,  MHTEpPIpETAlUH U
npecTaBieHus HHGoOpMauu mpu
MOATOTOBKE COOOIICHUH O MPUMEHEHUU
3aKOHOB MOCTOSHHOTO TOKa B TEXHHUKE H
TEXHOJIOTHAX

MarHuTHoe moJie. BHeKTpOMaFHHTHaﬂ
HHAYRKIAA

[IpoBeneHue  SKCHEPUMEHTA:  H3y4eHHE
MarHUTHOTO TOJSl KaTyHIKH C  TOKOM;
UCCIICIOBAaHUE  JEMCTBUSA  MOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM; HCCIIEZIOBaHHE
SIBJICHUSI SJIEKTPOMArHUTHON MHYKIIHH.
OOmbsicHeHnE OCHOBHBIX NPUHIAIIOB
JEHCTBUS TEXHUUYECKUX YCTPOMCTB, TaKUX
KaK: MIOCTOSIHHBIE MarHuThl,
AIIEKTPOMArHUTHI, AJIEKTPOJBUTATEIb,
YCKOPHUTEIH 3JIEMEHTAapHBIX YacTHIL,
WHAYKIMOHHAs TeYb; H YCIOBUH HUX
0€301acHOro MPUMEHEHHs B NMPAKTHYECKOU
KHU3HH.

Pemenue pacu€THbIX 3a1a4 Ha MPUMEHEHHE
¢dopMyi TeMbl «MarHuTHOE 1oJie. DIeKTpo-
MarHuTHast UHYKLHSI. Pemenue
Ka4eCTBEHHBIX 3aJa4 C ONOpoOM  Ha
U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
¢usnveckne SBICHUS TeMbl «MarHUTHOE
noje.  DIEKTPOMArHUTHAS  MHIYKLH».
Omnpenenenve  HampaBJICHUS BEKTOpa
MHAYKIIUM MarHUTHOTO TOJIsl TPOBO/IHUKA C
TOKOM, cujbl Amnepa u cuiibl Jlopenna.
Pacnio3HaBanue (Qu3nueckux SBICHUH B
y4eOHBIX OIBITaX W OKPYXKAIOMIEH >XU3HU:
B3aUMO/IeHCTBHE MarHuTOB,
DIIEKTPOMArHUTHAS ~HMHIYKIUS, JCHCTBUE
MarHUTHOT'O I0JIs1 Ha TPOBOAHUK C TOKOM H

JIBUOKYIIIAMCS 3aps. Ananmus
AIEKTPOMAarHUTHBIX SIBJICHUI c
HCITOJIL30BAHUEM 3aKoHa

AIEKTPOMATHUTHON UHIYKLIUH.

Onucanue M3y4eHHBIX CBOWCTB BEIIECTB U
AJEKTPOMATHUTHBIX SIBJICHUM C
WCIIOIb30BaHUEM  (U3UYECKUX  BEIUYUH:
MHIYKIMS MarHUTHOTO TOJIsL, CUila AMIiepa,
cuna JlopeHua, MHAYKTUBHOCTH KATYIIKH,
DHEpPrusl DJJIEKTPUYECKOTO U MAarHUTHOIO
IoJIeH

Pa3zgea V. KoJjie0anus 1 BOJHBI

MexaHn4decKue u IJICKTPOMATrHUTHLIC

’ HpOBeJICHI/IC OKCIICPUMCHTA: HCCICOOBAHNC
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KoJ1e0anus

3aBUCUMOCTH TIE€pPHOJa MaJbIX KoJeOaHHit
rpy3a Ha HUTH OT JJIMHBI HUTU U MAacChl
rpy3a; UCCIIeJOBaHHE MEPEMEHHOI0 TOKa B
HeNH U3 TOCJIEO0BATENIbHO COCAMHEHHBIX
KOHJICHCATOpa, KaTyIIKU U PE3UCTOpA.
OOmbsicHeHne OCHOBHBIX MPHUHIIATIOB
JEHCTBUS TEXHUYECKHX YCTPOWCTB, TaKUX
KaK: DJJIGKTPHUYECKUH 3BOHOK, TEHEpaTop
MIEPEMEHHOT0 TOKa, JIMHUU AJIEKTpoIepeay;
U yCIOBHH MX 0€30MacHOro MPUMEHEHHUS B
MPAKTUYECKOHN KU3HU. PelieHue pacuéTHbIX
3aJjad  C SBHO 3aJlaHHOW  (PU3UYECKOM
MOJIEJIbI0O C HCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB HU  (OpMYJ,  OINHCHIBAIOIINX
MEXaHUYECKHe M  DJIEKTPOMAarHUTHbBIE
Kosie0aHusl.

Onucanvie W3YYEHHBIX MEXAHUYECKUX U
AIIEKTPOMArHUTHBIX Kose0aHui C
UCIIONIb30BaHUEM  (DU3MUYECKUX  BEIHYHUH:
MEPUOJT M YacTOTa KoJeOaHui, aMIUIUTy1a U
¢daza koyieOaHUM, 3apsA] W CHIa TOKAa B
nporecce TapMOHUYECKHUX
AIIEKTPOMATrHUTHBIX KOJICOAHHH.

Pemrenne kauecTBEHHBIX 33124 C OMOPOI Ha
W3YYECHHBIE  3aKOHBI, 3aKOHOMEPHOCTH,
OIHCHIBAOIINE MeXaHUYECKne U
AIIEKTPOMArHUTHBIEC KOJIeOaHusl.

PaGora B rpynmax mnpu IUITAHUPOBAHWH,
IIPOBE/ICHUU U MHTEPIPETAlUU Pe3yIbTaTOB
OMBITOB, ¥ aHaJHW3€ JIOTOJHUTEIHLHBIX
MCTOYHHUKOB MH(OPMALIUH 110 TEME

MexaHnuuyecKkue u IJICEKTPOMArHUTHBIC
BOJIHBI

OO0bsicHeHNE OCHOBHBIX MPUHITUTIOB
JIEUCTBUSI ~ TEXHUYECKHX  YCTPOMCTB U
TEXHOJIOTHH, TaKUX KakK: MY3bIKaJIbHBIC
MHCTPYMEHTBHI, YIIBTPa3ByKOBas
JIMaTHOCTHKAa B TEXHUKE U MEIHUIIMHE,
paznap, paguoOnpUEMHHUK, TEJIEBU30pP,
antenHa, tenedon, CBY-neus; u ycnoBuit
ux 6e301macHOro MIPUMEHEHUS B
MPAKTUYECKOM JKU3HH.

Pemenne pacu€THbIX M KauyeCTBEHHBIX
3a7a4 C OMOPOM Ha M3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH, ONUCHIBAIOLINE
pacmpocTpaHeHue MEXaHUYIECKUX u
ANIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue
WH(POPMAITMOHHBIX TEXHOJIOTUM JIJISl TTIOMCKA,
CTPYKTYpUPOBaHUsS,  HMHTEpHpPETallUd U
MIPEACTABICHUS nH(popmarun npu
MOJITOTOBKE COOOIIEHUH 00 HUCIIOIb30BAHUU
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE.
Yyactue B TUCKYCCUH 00
AIEKTPOMATrHUTHOM 3arps3HEHUHN
OKpyXkaromieid cpensl. Pabora B rpymmax




OpU  IUIAHUPOBAHUM,  TPOBEACHUH U
MHTEPIpPETallud Pe3ylIbTaTOB OIBITOB, U
aHanyu3e  JIOTIOJIHUTENBHBIX ~ MCTOYHHKOB
uH(pOpMAIIUU TIO TEME

Onruka

[IpoBeneHue SKcHEpUMEHTa: HaAOIIOAEHHE
JUCIIEPCUN CBETa; M3MEpEHHe IoKa3aTels

IIPEJIOMJIEHUSI  CTEKJIa; UCCIIEJIOBaHHE
CBOMCTB M300pakKCHUH B JIMH3aX.
OOmbsicHeHne OCHOBHBIX MPUHIUIIOB

JEUCTBUSL  TEXHUYECKHX  YCTPOMCTB H
TEXHOJIOTHM, TaKUX Kak: O4YKH, JIyIa,
doroanmnapar, NPOEKUMOHHBIM ammapar,
MHUKPOCKOII, TE€JIECKOII, BOJIOKOHHAsI ONTHKA,
JU(QpaKkLMOHHAs peléTKa, MOJIApOua; U
ycnoBuid WX O€30MacHOro TNPUMEHEHHUS B
IIPAKTUYECKOM JKN3HU. Pemenne pacu€THeIxX
3aJad  C SBHO 3aJlaHHOW  (PU3UYECKOM
MOJZIETIBI0 C HCIIOJIB30BAHMEM OCHOBHBIX
3aKOHOB M (OpMyJd  I'eOMETPUYECKOM
ONTHUKH.

[Toctpoenne u omnucaHue H300paKeHuUs,
CO3/1aBa€MOI'0 IUIOCKUM 3€pKaJIOM, TOHKOU
nuH30M.  Pacno3HaBanme — (uznyecKux
SBJICHUM B ONBITaX U OKPYKAIOIIECH JKU3HU:
IIPSIMOJIMHEMHOE pPAacIpOCTPaHEHUE CBETA,
OTpakeHHeE, MIPeIOMIIEHUE, UHTEP(EPEHIIHS,
qudpakuus M [OJAApU3alus  CBeTa,
Jucrepcuss  cBeTa. AHauu3  ONTHYECKHUX
SBJICHUM C UCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
IIPSAMOJIMHEMHOTO PAaCIpOCTPAHEHMs CBETA,
3aKOHBl ~ OTpaXCHUS  CBETAa,  3aKOHBI
IIPEJIOMJICHUS CBETA.

Onucanve  ONTUYECKMX  SIBIEHUH €
UCIIOJIb30BaHUEM  (DU3MYECKHUX  BEIMYHUH:
(oKycHOE pacCTOsHUE W ONTHUYECKas Cuia
JIMH3BI

Pa3zgen VI. OcHoBBI ciennajibH

0#l TEOPUU OTHOCHTEIbHOCTH

OcCHOBBI cTICMATBHON TEOPUH
OTHOCUTEJIbHOCTH

Pemenne kauecTBEHHBIX 33734 C ONOPOI Ha
W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
¢usnueckue sBiaeHuss 1o Teme «OCHOBBI
CTO». Ucnonb3oBaHue HHPOPMAIIMOHHBIX

TEXHOJIOTUI JUIS MIOMCKa,
CTPYKTYpUPOBAHMSI ~ HHTEpHIpeTaluu U
IIPEICTaBICHHUS uHpopMauu pu

MOATOTOBKE  COOOIIEHWH O  TpaHMIIAX
MPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH U
ocHoBax CTO

Paznea VII. KBanToBasi pusuka

JJIeMeHThI KBAHTOBOM ONTHKHU

OO0ObsicHeHME OCHOBHBIX TIPUHIIATIOB
JNEHCTBUS TEXHUYECKHX YCTPOUCTB, TaKUX
Kak: GOTOdIEMEHT, (DOTOMATUNK, COTHEUHAS
Oarapesi, CBETOAWOJ; W YCIOBUH HX
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0€30macHOTO MPUMEHEHHS B MPAKTHYECKOU
Ku3HU. PemieHne pacd€THbIX 3a7a4 € SIBHO
3aJaHHOU buznIecKon MOJIEJIBIO C
UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMys1 KBAHTOBON OITHKHU.

Pemenne kauecTBEHHBIX 3ajja4 C ONOPOM Ha
WU3YYECHHBIE  3aKOHBI,  3aKOHOMEPHOCTHU
KBaHTOBOU OITUKH. Pacnio3naBanue
(bu3n4ecKkux SBJICHUN B y4EOHBIX OIBITAX:
dorosnexTpuyeckuid  3pPexr, CcBETOBOE
JIaBJICHHE.

Onucanue U3y4yeHHBIX KBAaHTOBBIX SIBJICHUMN
" IIPOLIECCOB c HCII0JIb30BaHUEM
buzngeckux BEJIMYMH: CKOPOCTh
AJIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJIHBI U
YaCTOTa CBETA, SHEPTHs U UMITYIIbC (POTOHA

Crpoenne aroma

ITpoBenenue skcrnepuMeHTa: HaONIOAEHUE

JIMHENHYaToro CIIEKTpA. OObsacHenue
OCHOBHBIX MIPUHIIUIIOB neicTBUS
TEXHUYECKUX  YCTPOMCTB, TaKUX  Kak:
CIEKTPOCKOII, nasep, KBaHTOBBII

KOMIIBIOTEp; W YCIOBUH HX 0€30IacHOro
IPUMEHEHMS B IPAKTUYECKOH KU3HU.
Pemenne kauecTBEHHBIX 3aJa4 C OMOPON Ha
U3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU H
¢uznueckue sBieHus no teme «CTpoeHue
aTomap.

PacniosnaBanme (Qusnueckux SBICHUH B
yueOHBIX OTIBITAX: BO3HUKHOBEHHE
JUHEeNYaToro cnekTpa. AHajau3 KBAaHTOBBIX
IIPOLIECCOB M SIBJICHUH C HCIOJB30BAHUEM
IOCTyJ1aTOB bopa

ATOMHOE PO

[IpoBeneHne y4EeHMUECKOrO IKCHEPUMEHTA!
UCCIIE/IOBaHUE TPEKOB YacTHIl (110 TOTOBBIM
dotorpapusam). OOBICHEHHE OCHOBHBIX
MPUHIIUIIOB JeicTBUs TEXHUUYECKUX
YCTPOMCTB, TaKMX Kak: AO3MMETp, Kamepa
BwibcoHa, sAIepHBIM peakTop, aTOMHas
O6oM0a; u ycmoBui UX 0e30mMacHOro
MPUMEHEHHUS B IPAKTUUECKOMN KU3HHU.

Pemenne kauecTBEHHBIX 3a7a4 C ONOPOM Ha
W3YYEHHbIE 3aKOHBI, 3aKOHOMEpPHOCTU U
¢dusnueckue SBICHUA MO TeMe «ATOMHOE
AIPOY. Pacno3naBanue (buznueckux
SABIIGHUH B  y4eOHBIX ONBITAX H B
OKpYXKalolllel JKU3HU: €CTECTBEHHAas H

HMCKYCCTBEHHAs PaIrOaKTUBHOCTb.
Onuncanve M3y4eHHBIX KBAHTOBBIX SIBIICHHI
u MPOLECCOB c HCITOIb30BaAHUEM
(bU3UIECKUX BEJIMYNH: MepuoI

MoJiypacriajia, OJHEpPrusi CBSA3M ATOMHBIX
saep.
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AHanu3  mpoleccoB M SABIEHUM €
HCIIOJIb30BAaHUEM 3aKOHOB M IIOCTYJIATOB:
3aKOH COXPaHEHUs 3JIEKTPUYECKOIo 3apsja,

3aKOH COXpaHEHHMS MacCOBOr0  4YuCIa,
nocrynarel bopa, 3akOH paarOaKTUBHOTO
pacmana.

Hcnons3oBanne HH(pOPMaITMOHHBIX
TEXHOJIOTHH s IONCKA,
CTPYKTYPUPOBAHHUS,  MHTEpPIpETAlUH U
MPECTaBICHUS uH(popMaIun npu

HOJArOTOBKE COOOLIEHHH O NPUMEHEHUH
3aKOHOB KBAaHTOBOW (M3UKH B TEXHUKE U
TEXHOJIOTHUSX

Paszgea VIII. DiaemeHTsl acT

OHOMMU U ACTPOPUNKH

DJ1eMeHTHI ACTPOHOMHH
U ACTPO(PU3NKHU

[TonrotoBka  cooOmieHuit 0  MeToAax
IIOJIyYEHUSI HAy4YHBIX ACTPOHOMHYECKHX
3HaHUM, OTKPBITUSAX B  COBPEMEHHOU
aCTPOHOMHH. Beinonnenue 3aJlaHuM,
IIPOBEPSIOLIUX BIIQJICHUE
OCHOBOIIOJIATalOIMMHU  aCTPOHOMHMYECKUMU
MOHSTHUSIMH, IIO3BOJISIOIIAMHU
XapaKTepU30BaTh IIPOLIECCHI,

MPOUCXOASIINE B 3BE3NAaX, B 3BE3IHBIX
CHUCTEMax, B MEXIAJIAKTUYECKON cpee;
JIBUKEHHE HEOECHBIX TEJl, BOJIOLUIO 3BE3]
u Becenennon.

[TpoBenenue HaOIIOIEHNI HEBOOPYKEHHBIM
IJIa30M C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH U1 ONPEJeNICHUs MOJI0KEHUS
HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHbIE co3Be3aUsA CesepHoro
nonymapust U spkue 3BE3nbl. [IpoBenenue
HaOmrofeHut B Teneckon JIyHbI, TIaHeT,
Muneuynoro Ilytu

4.3. Kputepun oneHKH pe3yJibTaTOB 00y4YeHUs!

4.3.1. Kputepuu oueHku 1u¢¢epeHIHPOBAHHOIO 3a4eTa

OrneHka »K3aMeHaTopa,
Kpurepun
YPOBEHB
oOyuaromuiicss TIy0OOKO W TIPOYHO YCBOWJI  BeCh
MIPOTPaMMHBII MaTepua, HCYEPIBIBAOIIIE,
MOCIIEZI0BATEIbHO, TPAMOTHO M JIOTUYECKH CTPOHHO €ro
n3Jiaraet HE  3aTpyAHsETcS C  OTBETOM  IIpH
«3a4TeHo (OTIIUYHO)», ’ pYyA p
o BUJIOM3MEHEHUH 3aJlaHusi, CBOOOJHO CHpAaBIsETCS C
BBICOKHI YpPOBEHB
3aladaMd ¥ TPAKTUYCCKUMH  3aJaHUSIMH, TPaBHILHO
000CHOBBIBAET TIPUHSITHIE pelieHus, yMmeer
CaMOCTOATENIbHO 0000IaTh W W3JIaraTh Marepuai, He
JIOTTYCKasl OIUOOK.

31




oOyJaromuiicss TBEpJO 3HAET MPOTPAMMHBIA MaTepua,
IrPaMOTHO U MO CYLIECTBY M3JIaraeT €ro, He JOMyCKaeT
«3a4yTeHo (XOpOIIO)», CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, MOMKET
MOBBIIICHHBIM YPOBEHB MPaBUJILHO NPUMEHSATh TEOPETUUYECKUE TMIOJOKEHUS U
BlIaJiceT HEOOXOIUMBIMM YMEHHSIMH M HaBBIKAMH IPHU
BBITIOJIHEHUH MPAKTUUECKUX 3aJaHUM.

00y4aroImuicsl yCBOMIJI TOJIBKO OCHOBHOM MaTepHal, HO He
3HaeT OTACNIbHBIX JETajed, JONYyCKAaeT HETOYHOCTH,
HEJ0CTATOYHO TMpaBWIbHBIE (OPMYIUPOBKH, HAPYIIAET
[IOCJIEIOBATEIbHOCTh B M3JI0KEHUH  IPOrPAMMHOrO
Marepuaiga W HCHBITHIBAET 3aTPYIHEHUS] B BBIITOJIHEHUHU
MPAKTHYECKUX 3aJaHUM.

«3a4TeHo
(YIOBIIETBOPUTEIIHLHO)»,
IIOPOr'OBBIA YPOBEHb

oOyyaromuiicss  HE  3HaeT  3HAYUTENBHOW  YacTH

«He 3aureHo MPOrpaMMHOTO MaTepuaia, JOMYCKaeT CyIIeCTBEHHBIE
(HEy/IOBJIETBOPUTENILHO)» | OMIMOKKA, C OONBIIMMH 3aTPYAHCHHUSMH  BBIIOTHSCT
MPAKTUYCCKHUE 3a]JaHUs, 3a/1a4H.

4.3.2. Kputepum olleHKH MPOMEKYTOYHOM aTTeCTalluu

Onenka sK3amMeHaropa, Kpurepun
YPOBEHb
«3a4TeHO (OTJIMYHO)», oOyuaroluiics r1yooKo M IMPOYHO YCBOMWJI BECh MPOTPAMMHBIIN
BBICOKUI YpPOBEHb MaTepuall, HCYEpINbIBAIOIIe, I0CIEA0BaTEIbHO, TI'PAaMOTHO U

JIOTUYECKH CTPOITHO €ro M3J1araeT, He 3aTPYAHSETCS C OTBETOM
OpyU  BUJOM3MEHEHHMH 33/1aHHsl, CBOOOJHO CIIPABISETCS C
3aJadyaMu u MPAKTUICCKUMU 3aJaHUsIMU, IMpaBUJIbHO
00OCHOBBIBACT TPHUHSTHIC PEIICHUS, YMEET CaMOCTOSTEIBHO
000011aTh U U3JIaraTh MaTepHall, HE JJONyCKasl OIINOOK.

«3auTeHo (XOpo1Io)», oOyyaroIuiicsi TBEpJO 3HAeT MPOrpaMMHBI  MaTepual,
MOBBIILIEHHBIA YPOBEHb rpaMOTHO M 1O CYLIECTBY H3JIaraeT €ro, He JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, MOMKET
MPaBWIbHO MPUMEHSTh TEOPETUUYECKUE IMOJIOKEHUSI M BiaseeT
HEOOXOAMMBIMHA YMEHHUSIMH M HaBbIKAMHM TIPH BBIIOJIHEHUHU
MIPAKTHYECKUX 3aJaHUM.

«3a4TeHo oOyuaromuicst yCBOMIJI TOJIbKO OCHOBHOM MaTepual, HO HE 3HaeT
(YZIOBIETBOPUTENBHO)», OTIENbHBIX JETaled, JOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO
MIOPOTOBBIN YPOBEHb MpaBWIbHbIE (POPMYITMPOBKH, HAPYILIAET MOCIE0BATENLHOCTD B

MN3JI0KCHUU MporpaMMHOT O MaTepurajia u HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJIHCHUH IMTPAKTUYCCKUX SaﬂaHHﬁ.

«He 3aureno oOydJaronuiicss He 3HAET 3HAYUTENbHOW YacTH MPOTPAMMHOTO
(HEyIOBIETBOPUTEIIBHO)» | MaTepHaa, JOIYCKAET CYIIECTBEHHBIE OIMMOKH, C OOJIBIIMMH
3aTPYJHEHUSIMH BBITIOJIHSAET MPAKTUYECKUE 3a/IaHUS, 3a/1a4UH.

4.3.3. Kpurepuu olleHKH TeCTHPOBAHUS

OueHka, ypoBeHb [Tokazarens oneHku

«OTINYHOY, BEICOKUH
> He menee 90 % 0asuioB 3a 3a1aHUsA TECTA.
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«Xopo1o», NPOABUHYTHIN

He menee 75 % 06ajuioB 3a3am1adus TECTA.

«Y IOBIIETBOPUTENLHOY, TTOPOTOBBIH He menee 55 % 6asuioB 3a3aaHus TecTa.
«HeynoBiaeTBOpUTEIBEHO» Menee 55 % GatoB 3a 3a1aHUS TECTA.
4.3.4. Kputepuu OlleHKH YCTHOIO ONpoca

OuenHka,ypoBeHb

Kpurepuu

«OTJIMYHO», BBICOKHIM YPOBCHb

CTaBUTCS B CIIy4ae 3HAHUS, IOHUMAHUS, TITyOUHBI YCBOCHHS
00yJaromuMcs BCEro o0bemMa MporpaMMHOTO MaTepuana;
YMEHHS BBIJICTISTH TJIaBHBIC TIOJIOKEHHS B H3Y4EHHOM
MaTepHale, Ha OCHOBaHUH (PAKTOB M MPHUMEPOB 0000MIATE,
NeaTh BHIBO/IBI, YCTAaHABIMBATH MEXKIIPEIMETHBIC 1
BHYTPHIIPEIMETHBIE CBSI3M, TBOPYECKHA TPUMEHSTh
MOJTy4YEHHbIC 3HAaHHUS B HE3HAKOMOW CHTYaIllH; OTCYTCTBUS
OIMOOK ¥ HEJOYETOB IIPH BOCIIPOU3BEICHIH N3YUEHHOTO
MaTepuaa, Ipyu YCTHBIX OTBETaX, yCTPAHEHUs OTJCIbHBIX
HETOYHOCTEH C MOMOIMIBIO TOTIOJIHUTEIBHBIX BOIPOCOB
MpenoaaBaTess; COOMIOCHNS KYIbTypbl IMCbMEHHOU H
YCTHOW peur, mpaBuil 0(OPMIICHHUS MMCbMEHHBIX Pa0oOT.

«XOPOUIO», TOBBIIIEHHBIN
YPOBEHb

CTaBUTCS B CIydae 3HaHUS BCErO U3yYEHHOI'0 MaTepuana;
YMEHHUSI BBIAEIISATD TJIABHBIE MTOJI0KEHHS B U3yYEHHOM
MaTepHale, Ha OCHOBaHUU (PAKTOB U MPUMEPOB 0000IIATh,
Nes1aTh BBIBOJIbI, YCTAHABIMBATh MEXIIPEAMETHBIE U
BHYTPUIIPEIMETHBIE CBA3H, IPUMEHSATH I1OJTYYECHHBIE 3HAHUS
Ha MpaKTHKe; HAIMYNE He3HAYUTENIbHBIX (HETpyOhIX)
OLIMOOK MPU BOCHPOU3BEAECHUU U3YYEHHOT0 MaTepHuaa;
COOJIOICHHSI OCHOBHBIX MPaBUJI KYJIbTYPbl TUCBbMEHHON U
YCTHOW peuH, mpaBui 0(opMIIEHUS MUCbMEHHbBIX PadoT.

«yZIOBJIETBOPUTEILHOY,
MOPOTrOBBIM YPOBEHB

CTaBUTCS B CITydae 3HAHUS M YCBOCHHS MaTepHalia Ha YPOBHE
MUHUMAaTbHBIX TPEOOBAHUM MPOTPaAMMBbI, 3aTPYAHEHHUSI IPU
CaMOCTOSITEITEHOM BOCITPOU3BEICHUN, HEOOXOMMOCTH
HE3HAYUTENbHOM MOMOIIY MpernoaaBaTess; yMeHus: paborarhb
Ha YPOBHE BOCIIPOU3BEICHUS, 3aTPYAHCHHS IIPU OTBETaX Ha
BUIOM3MEHEHHBIE BOTIPOCHI; HANMUYUS 1-2 rpyObIX OMIHOOK,
HECKOJIBKUX HErpYOBIX MPH BOCITPOU3BEICHUN U3ydEHHOTO
MaTepuiia; He3HAYUTEITLHOTO HeCOOTIOICHHSI OCHOBHBIX
MPaBWI KYJIBTYPHl TUCHbMEHHOW M YCTHOW PEeUH, MPABUIT

o opMIIeHHS TUCEMEHHBIX padoT.

«HEYOOBJICTBOPUTECIBHO

CTaBUTCS B CIydae 3HaHUS U yCBOEHHs y4eOHOI0 MaTepuania
Ha YpOBHE HHUKE MUHUMAJIbHBIX TPEOOBAaHUI MPOrpaMMBbI;
OTCYTCTBHSI YMEHUS pabOTaTh HAa YPOBHE BOCIIPOU3BEICHUS,
3aTpyJHEHUS PU OTBETAX HA CTAaHAAPTHBIE BOIPOCHI;
HaJIU4YMs HECKOJIBKUX IPyObIX OMNOO0K, O0JIBIIOro YHciia
HErpyObIX P BOCIIPOU3BEICHUH N3YUYEHHOI'O MaTepHaa,
BHAYUTEIILHOTO HECOOIIIO/IEHUSI OCHOBHBIX IIPABUJI KYJIbTYPHI

MUCHMEHHOM U YCTHOM peuu, npaBuil opopmIIeHus
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MUCHMEHHBIX paboT.

4.4. OueHo4HbIe cpeCcTBa /sl NMPOBeJAeHUs] TeKYIero KOHTPOJIsi yclneBaeMoCTH

TecToBble 3a1aHUSA

1.Bo3MosxHO mepesaTh HEKOTOPOE KOJIMYECTBO TEIIOTHI ONPEAEICHHOTO KOJMYECTBA BEIIECTBA
0€3 U3MEHEHUs €ro TeMIiepaTrypbl?

a) Bo3MoxHO TONBKO B citydae, eciu IpOUCXOoAUT (ha30BbIi MEpexo/1 BEIecTRa.

6) BO3MOXHO TOJBKO B ClTy4yae, €CJIM BEIIECTBO BBIMOIHAET paboTy.

B) HeBo3mokHoO.

2.D51eKTpUYECKUil 3aps]l NOSIBISIETCA IIPU:

a) [lomydenwue Tema.

0) DJIEeKTPOMAarHUTHON UHAYKIIUH.

B) TpeHus, NPUKOCHOBEHHUS, BIMSIHUS

3.3axon KynoHa — 310 3aKo0H:

a) KoTopslii onpezensieT BeIMUUHY U HAIIPABJICHUE CUJIbI B3aUMOICHCTBHSI.

6) KoTopslif onuckiBaeT CKOPOCTh MOTOKA TOYEUHOTO 3apsijia.

B) KoTopblil onpenensieT MHTEHCUBHOCTD 3JIEKTPOMAarHUTHBIX B3aUMOJIEHCTBHM.

4. HanpsKeHHOCTb — 3TO:

a) Cuuta, ¢ KOTOPOH 3MEKTPUYECKOe MOJe NEHCTBYET Ha eIMHUYHBINA TOMOKUTENbHBIN 3apsil.
0) CBs3b MEXIy BXOJAHBIMU U BHIXOJIHBIMU AJIEMEHTaMHU.

B) Ocobas ¢popma MaTepuu, KOTOPYIO CO3AAIOT SIEKTPHUUECKUE 3aPIbL.

S.1IpuHuun cynepro3uuuu 1nojaeu saBisoTCs:

a) PesynbTar BO3A€MCTBUS HAa YACTHUILy HECKOJbKIX BHEIIIHUX CHJI.
6) CriocoOHOCTh (M3UYECKUX MOJIEH K HAJOKEHHUIO.

B) COBOKYMHOCTH JIBYX OJIMHAKOBBIX TOUEYHBIX 3apPS/IOB.

6.0T yero 3aBUCUT paboTa CHII AIEKTPOCTATUYECKOTO TOJIS:
a) OT GpopMbI IBMKEHUS TOUKH.

6) OT TUAIEKTPUIECKUX CBOMCTB.

B) OT 3apsa, BHECEHHOTO B 3JIEKTPUYECKOE TIOJIE.

7. 2HepreTHYeCcKuii MOTEHIUAI — 3TO:

a) [ToBepxHOCTb, BO BCEX TOUKAX KOTOPOM OJJMHAKOBBIA MOTEHIIMAI.
6) PabGoTa noss o nepeMeneHuIo NoJ0KUTEIbHOTO 3apsiaa.

B) DHEprus eIMHUYHOTO 3apsi/ia, PacloN0KEHHOTO B ATOH TOUKe.

8.UemMy paBHA pa3HOCTh MOTEHITUAIIOB:

a) HpOI/ISBeHeHI/Ie IIPOTHUBOIIOJIOKHBIX TOUCYHBIX 3apsAd0B, PACIIOIOXCHHBIX Ha HCEKOTOPOM
paccTosHUU.

0) PaboTe ayekTprdecKoro moJisi Mo MePeMEeNeHUI0 SIMHIYHOTO 3aps/ia.

B) HampspkeHHOCTBIO CO CMEIIEHUEM JIEKTPOHOB.

9.Kakue meTasnibl MPOBOJST TOK:
a) 30J10TO, XpOM, aTFOMHHHIA.

0) Menpb, Mapraser, IIyTOHUH.
B) Menb, almfoMUHUNA, MapTaHeIl.

34



10.9nexTpuyueckas UHAYKIUS BOZHUKAET KOT/IA:

a) HampsokeHHOCTB poBoiHUKA paBHa 0.

0) K Teny npenoguaecty aApyroe 3apssKeHHOE TENO.
B) He cymiecTByIOoT CBOOOIHBIE SJIEKTPOHBI.

11.OnexTpocTaTuuecKoe UHIYKIUS — 3TO:

a) 3ammTa OT BPeIHOTO BO3ACUCTBUS SJICKTPUICSCKOTO TOJIS.

0) BemectBa, comepkamniue “cBOOOIHBIC SICKTPOHBI .

B) Bua snexrtpusanuu, BO BpeMsi KOTOPOW MPOUCXOIMT IEPepaclpeieieHue dEKTPUICCKHX
3apsi/ioB.

12.TenoBoi paBHOBECUEM HA3BIBAIOT COCTOSIHUE, IIPU KOTOPOM:

a) Pabota, KOTOpYIO BBIMIOJIHAET CUCTEMA, PaBHA MOJIYYEHHOMN KOJINYECTBA TEIIOTHL.

0) CucreMa noiry4aeT OnpeIeICHHOE KOJIMYECTBO TEIUIOTHI, HO HE BBIMIOJIHSET PadoTy.

B) Bce Makpockonuyeckue nmapameTpbl CUCTEMBL, KaK YTOHO, J0JIT0 OCTAIOTCS HEM3MEHHBIMHU.

13.Kakoe MUHMMAaJIbHOE KOJIMYECTBO PE3UCTOPOB C CONMPOTHUBIICHHEM 110 12 KOM moHagoouTcs,
4TOOBI 3aMEHUTH OJIUH PE3UCTOP C COMpOTUBIEHUEM 16 KOM:

a) 3.

0) 4.

B) 6.

14.Ha paccrossauu 10 cM 0T TOYEUHOTO 3apsifa MOAYJb HAMPSHYKEHHOCTU JIEKTPHUUECKOTO MOJIS
paBHa E. UeMy paBHa MOJyJib HAaNpsHKEHHOCTH 3JIEKTPUYECKOrO IMOJS B TOYKE, HaXOAsIIEHCS Ha
pPacCTOSTHUU 5 CM OT ATOTO 3apsija:

a) 6E.

0) 4E.

B) 2E.

15.Hampsixenue B cetu nosicuiiack ¢ 200 1o 240 B. Bo ckonbpko pa3 yBeIu4miIach MOIIHOCTh
TOKA B JIaMI1aX, BKIIFOUEHHBIX B CETh:

a) 1.2

0) 1.44

B) 0.8

16.0THOCHUTENBHO TIEPBON CHCTEMBI OTCYETa METEOPUT ABIIKETCS CO CKOPOCTBIO 6 KM / ¢, a B
OTHOIIEHUH BTOPOH — CO CKOpOCThIO 8 kM / c¢. OmpenenuTe HAaMMEHbBIIYI0 BO3MOKHYIO CKOPOCTh
JIBUKCHHSI BTOPOU CUCTEMBI OTCYETa OTHOCUTEIILHO IEPBO:

a) 2 km/c.

0) 3 xm/c.

B) 4 KM/C.

17.Ammutyna konebanuit Tena Ha npyxkune pasHa 0,5 M. Onpenenure myTh, KOTOPBIA MPOILIO
3TO TEJIO 3a MATh MEPUOIOB KOJIeOaHH:

a) 10 m.

0) 5 m.

B) 2,5 m.

18.Kaxkoe siBjieHHE OOBACHSIOT MOJHBIM OTPaKEHUEM CBETa:
a) Oxpacku kpbla 6a00UKH.

0) O6pa3oBaHue palyTH.

B) CoslHeUHOE 3aTMEHUE.

35



19.Bo BpEMsA UCCIICOO0BAHUSA ABJICHUA PAAHOAKTUBHOCTH METOJOM OTKIIOHCHUS paJuOaAKTHUBHBIX

JIly4eil BBISIBIIEHO, YTO MarHUTHbIM noJjieM HE oTknoHstoTCs:

a) Tonpko anba-nyyn.
6) Tonbko raMma-ny4m.
B) Tonbko Oera-my4wu.

20.51BneHue HEBECOMOCTH BO3HMKAET IIPH:

a) Jlepopmanuu tena.

0) 3aBUCHUMOCTD JaBJICHUS KUIKOCTH OT TITyOUHBI.

B) OMHAKOBBIE YCKOPEHHS BCEX TEJ BO BPeMs CBOOOTHOTO MaCHHUS.

21. BO3HUKHOBEHUS apXUMEI0BOM CUJIbI IIPU:

a) 3aBUCUMOCTb JIaBJICHUS XKHUJKOCTU OT TIIyOUHBI.
0) Cuiibl TIOBEPXHOCTHOT'O HATSKEHUSL.

B) 3aBUCUMOCTb CHJIbI TSKECTH OT MACChl Tela.

22.B0O3HUKHOBEHHUE CHJIbI YIPYTOCTH TIPHU:

a) CuJIbl MOBEPXHOCTHOTO HATSKEHUS.

0) edbopmaruu Tena.

B) O1MHaKOBbIE YCKOPEHHUS OT T€J BO BpeMs CBOOOIHOTO Ma/IeHUsI.

23.Kakoii mporuecc Ha3biBaeTcss AaraOaTHBIN:
a) KomuuecTBo TermuioTel, mMoJdydaer ras3, IMOJHOCTBIO PACXOAYETCS Ha YBEIMYCHUE €ro

BHYTPEHHEHN YHEPTUU.

rasa.

rasa.

6) Tenno, nepeaaBacMocC rasza, 4aCTU4HO pacXOoAyCTCA Ha YBCIIMYCHUC BHYTpeHHeﬁ OQHCPI'UH
B) Bo BpEMA paCllMpCHUA I'a3a B TeHHOHSOHHpOBaHHOﬁ CMKOCTH IIPOUCXOAUT €0 OXJIAKIACHHUC.

24 Kakoli mpoecc Ha3bIBaeTCsl N30TEPMUUECKHIL:

a) Bce Temno, 4To mosyvaeT ras, 3aTpaunBacMoe Ha BBITOJTHEHUE UM PAOOTHI.

6) Bo Bpems pacumpeHus raza OH OTAAET TEIUIO, a €r0 BHYTPEHHSISI SHEPTHsl YBETUUUBACTCSL.

B) Temno, nepenaBaemMoe rasa, 4aCTUYHO pPacXxoAyeTcsl Ha YBEIMYEHUE BHYTPEHHEH >HEpruu

25.Kakoli mponecc Ha3bIBaeTCsl U30POXHBIN:
a) Bce Temno, 4To mosyvaeT ras, 3aTpauMBaeMoe Ha BBHITTOJTHEHUE UM PpaOOTHI.
6) KommuectBo TemnaoThl, MOJIy4aeT TIa3, IOJHOCTBIO PAacXOAyeTcsi Ha YBEJIWYEHUE €ro

BHYTPEHHEHN YHEPTUU.

rasa.

B) TeHHO, nepeaaBacMoceC rada, 4aCTU4YHO pacCXoAyCTCd Ha YBCIIMYCHUC BHYTpeHHeﬁ OHCPIrun

26.Cpena, COOTBETCTBYIOIIECH CBOOOIHBIM JIEKTPOHOM:
a) ['a3.

06) Meramn.

B) DJEKTPOJIUT.

27.Cpena, COOTBETCTBYIOILEH MOJOXKUTEIBHBIM U OTPULIATEILHBIM HOHAM:

a) DIEeKTPOJIUT.

0) AusnekTpux.

B) [lomynpoBogHUK.

28.Cpena, COOTBETCTBYIOILEH JEKTPOHAM, MOJIOKUTEBHBIM U OTPULIATETILHBIM HOHAM:
a) Jlusnektpuk.

36



0) DJIEKTPOIUT.
B) ['a3.

29.Bp10epuTte npaBuiIbHOE YTBEPIKICHUE!

a) Ilo 3akony Oma 1 yyacTKa LENM CHJIAa TOKa SBIAETCS NPAMO IPONOPIMOHAIbHA
HANpsDKCHUs, MPUIOKEHHOTO K OJTOM yd4acTka Ilend, M OOpaTHO MpOMOpIHOHAIbHA K e
COIIPOTHUBIICHUIO.

0) Ilo 3akony Oma g yyacTKa LENM CHJIa TOKa SBISETCA NPSIMO MPONOPLHOHAIbHA
COIIPOTHUBIIEHUIO, IPUIOKEHHOW K 53TOM YydacTKa Lend, U OOpaTHO NPONOPLUOHANbHA K €€
COIPOTHUBIIEHUIO, BO3BEJCH B CTEIICHb.

B) [lo 3akoHy Oma nans ydacTka LENM CHJIa TOKA SIBISETCS HPSAMO IPONOPLHOHAIBHA
COIIPOTHUBIICHUIO, TPWIOKEHHOW K OSTOM YydacTKa LEeNH, U OOpaTHO NPOMOPLMOHANbHA K €€
HaIpsKEHUIO.

30.Ilma3zma — 310!

a) [loreHnuan, BOZHUKAIOMIUNA TPY U3MEHEHUH HAMPSKEHUSI MEXK]TY TIPOBOJIOKOUN M LIMJIUHIPOM.

6) OueHb Majo€ CONPOTHUBIICHHE IIETIH, BO BPEMsI KOTOPOIO0 BO3HUKAET HOBasi (hopma razoBoro
paspsna.

B) HacTUYHO WJIM MMOJTHOCTHEO HOHU3UPOBAHHBIN ra3.

31. BriGepute BepHblii 0TBET. TemnepaTypa uaeanbHOro raza moHu3uiaack ot t; = 567 °C go tp =
147 °C. Ilpu 3TOM CpeliHss KUHETUYeCKasi SHEPIUsl IBUKEHUS MOJIEKYJI rasa:

a) YMEHbBIINUIIACh B 2 pa3a

0) ymenbiunace B 3,85 paza

B) HE U3MCHIIIACH

r) yBenuumiach B 3,85 paza

32. Beruucnure. [InotHocts 3050Ta p = 19,3 - 10° KF/M3, MosisipHast macca M = 197 - 103
Kr/MoJb. CpeiHee 3HaueHne 00beMa, 3aHMAaeMOT0 OJTHUM aTOMOM 30J10Ta, PaBHO:

a)0,7 - 102

6)1,7-10%° M

B)2,7 - 107 m°

r3-102°M

33. YkaxuTe npaBUIbHBIN OTBET. B nuinmHApe npu c:xaThu BO3/1yXa AaBIEHUE BO3PACTAET C P1
=70 xIla o p,. Ecnu Temneparypa B Hauane cxxarus papHsiack T1= 250 K, a B konne — T, = 700 K
U OTHOIIICHHE 00BEMOB JI0 M mocie cxkatus Vi1/Vo =5, To KOHEUHOE JaBJICHUE Py PABHO:

a) 350 kI1a

0) 482 klla

B) 562 klla

r) 980 kI1a

34. OtmetbTe BepHbIil BapuaHT. MaeanbHbI 0HOATOMHBIHN ra3 coBepini padboty A = 300 JIx.
Ecnu nporecc 6b11 anabaTHBIM, TO BHYTPEHHSIS SHEPTHS Ta3a:

a) ymensimiacsk Ha 600 Jx

0) ymenbmunack Ha 300 Jx

B) HE U3MEHMJIACh

r) yBenuumiach Ha 300 [Ix

35. BeiGepute BepHbIii BapuaHT. [lo KoibIeBO aBTOMOOWIBHOM aopore niauHoi L = 9 kM B
OJIHOM HAIPABJICHUH €yT IPy30BOM aBTOMOOMIb U MOTOIUKIUCT. CKOPOCTh MOTOIIUKITUCTA paBHa 72
KkMm/4. VI3BECTHO, 4TO CKOPOCTH TPY30BOTO aBTOMOOWIISI MEHBIIIE CKOPOCTH MOTOIMKIUCTA. Eciu B
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HAYaIbHBII MOMEHT BPEMEHH OHU HAaXOAHWJINCh B OJHOM MECTE, a 3aT€M MOTOIMKIHCT OOOTHA
aBTOMOOWMJIb HA OAMH KPYT 4yepe3 15 MuH, TO CKOPOCTh aBTOMOOWJISI paBHa:

a) 13 xm/u

0) 24 xm/u

B) 36 kM/4

r) 65 kM/4

36. Beruuciurte. ABTOOYC ABIKETCS MPSIMOJIMHEHHO M pPaBHO3aMEMJICHHO C YCKOPEHHEM a = 2
. OH yMEHBIIIUIJI CBOKO CKOPOCTH ¢ Vi = 20 M/c 10 v = 14 M/c 3a Bpems:

a)lc

0)2c

B)3cC

r)5c

M/c?

37. Pemmre 3amady. I'py3 mMaccoili m HaxoAMTCS Ha TOPU30HTAJIBHOW IIEPOXOBATOMN
noepxHoctu. Ilox JnelcTBHEM TNOCTOSIHHOM cuiibl F, HampaBlI€HHOW TOpPU3OHTAIBHO, TPY3
nepemMeniaercss Ha paccrosiuue L = 16 M 3a Bpemst t = 4 c¢. Eciau kosddunmeHnt tpeHus rpysa mo
noBepxHoctu k = 0,3, a pabota cuiel F o nmepemenienuto rpy3a A = 16 x>k, To Macca rpy3a paBHa:

a) 15 xr

6) 30 kr

B) 150 xr

r) 200 xr

38. Beruuciure. TemnepaTypa uaeanbHOro raza nosbicmiach ot t; = 100 °C go t; = 300 °C.
[Tpu 5TOM cpenHss KBaApaTHUYHAS CKOPOCTh JABMKEHUS MOJIEKYII ra3a:

a) ymeHbIuiach B 1,54 pasa

0) ymenbiuiach B 1,24 paza

B) HE U3MEHMJIACh

r) yBenuumiace B 1,24 paza

39. OtmerbTe BepHBI BapuaHT. [lmoTHOCTE Meau p = 8,9 - 10% kr/v, MoJIsspHasg macca M =
63,5 - 107 kr/Monb. Cpennee 3HaueHrne 00beMa, 3aHUMAEMOTO OJTHUM aTOMOM MEJH, PaBHO:

a)1,2- 1020

6)1,2- 102 M

B)2,7 - 10% M

r3- 107w

40. Beruncnure. B munnHape npu cxxaTUM BO3ayxa JaBieHue Bo3pactaeT ¢ p1 = 125 klla o p2
= 800 xIla. Ecnu temneparypa B Hauane cxxatus T = 200 K, a B konue — T, = 300 K, u HauanbHbII
06bem V1 =200 11, To KOHEUHBII 00beM V; paBeH:

a)47 n

0) 54 n

B) 88 11

r) 96 11

YcrHblii onpoc
1. Yrto takoe Mexannka? OcHOBHas 3a1aya MEXaHUKH.
2. Yto Takoe MaTepuanbHas TOUYKa?
3. UTo 3HAUMUT OmucaTh MEXAHUYECKOE IBUKEHUE?
4, Yto Takoe cucremMa orcuera’?
5. YUto Ha3wsIBaeTcs CBOOOIHBIM [aJIEHHUEM TEI?

6. Kakoe JABMKCHHUEC HA3bIBACTCA KpHBOJ’IHHCﬁHBIM?
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7. Kakue cucteMbl Ha3bIBAIOTCS WHEPIIUATBHBIMU?

8. B xakux egununax usmepenus B CU Boipaxkaercs cuia?

9. Yro Takoe nedopmariusi?

10. Copmynupyiite nepsblii 3akoH HeroToHa.

11. Chopmynupyiite BTOpOii 3akoH HproToHA.

12. Cpopmynupyiite TpeTHii 3akoH HproToHa.

13. Copmynupyiite 3akoH BceMupHOTO TATOTEHUS.

14. Copmynupyiite 3aKOH COXpaHEHUS HMITYJIbCa

15. Jlaiite onpeneneHne paboThl B MEXaHHUKE

16. MaiiTe onpeneneHre KUHETHYECKON U MOTEHIUAILHONW YHEPTUU

17. Ilouatue MomHocTu. EquHUIBI H3MeEpeHus.

18. Kakue yTBepKACHUs JIe)KaT B OCHOBE MOJICKYJISIPHO-KUHETUIECKOI Teopuu?
19. bpoyHOBCKOE TBHIKECHHE.

20. [ToHsATHE NICATBHOTO Ta3a.

21. IloHsATHE U30TEPMUYECKOT0, H300apHOI0, U30XOPHOTO MIPOLIECCOB.

22. Yto Ha3pIBAIOT BHYTPEHHEW YHEPTUEH?

23. ®opMynHupoOBKa [IEPBOro 3aKOHA TEPMOJUHAMUKH.

24. ChopmynupyiiTe 3aKOH COXPAHEHUS HIEKTPUIECKOTO 3apsia.

25. [loHsATHe HANPSHKEHHOCTH JIEKTPUUECKOTO MOJIS.

26. Uto Takoe koHeHCATOP?

27. IloHsTue CUIbI TOKA.

28. 3axon Oma i yyacTKa [erH.

29. [lapannenbHoe, IOCIeJ0BATEIbHOE U CMELIAHHOE COCIUHEHNE IIPOBOHUKOB.
30. 3akon Oma U1 IOJTHOH TIeTiy.

31. Yro takoe nonynpoBoaHuk? [IpuBeaure npumepsl NoayrnpoBOIHUKOB
32. Yro mpencrapinsieT co00i MarHuTHOE T1051€?

33. Cuna Amriepa u Jlopenna. Kak onpeaenuts ux HanpaBjieHUE?

34. B yeMm 3aKit04aeTcs SBJICHUE SIEKTPOMAarHUTHOW MHTYKIIHH?

35. UTo HaA3bIBAIOT CAMOUHIYKIIHEH?

36. Kakoe nBrxeHue Ha3bIBaIOT KojaeOaTeIbHbIM?

37. Kakue konebaHus Ha3bIBalOT CBOOOHBIMH, BEIHY)KICHHBIMH U TAPMOHUYECKUMU?
38. [NonsTre aMIIUTYyIbI, Iepro/a U (has3bl KoJeOaHHIA.

39. Uto Takoe pe3oHaHC?

40. TTonsiTHEe IEPEMEHHOTO TOKA.

41. Yto Ha3bIBAIOT 3JIEKTPOMAarHUTHBIMU KOJIEOAHUSMHU.

42. Omnpenenenue BoHBL. Kakue OBIBAIOT BOTHBI?

43. Ilonsarue ceera.

44. 3aKOHBI OTpAXKEHUS, IPEIOMIICHHUS.

45. Yro Takoe nmuH3a? Kakue BUIBI IUH3 CYIIECTBYIOT?

46. Yto Ha3BIBAIOT AMCHepcUei, nHTepdepeHuen u audpaxuueii ceera?
47. SIBnenue potorddexra.

48. CtpoeHue aroma.

49. Ilepsbiit noctynat bopa.

50. Bropoii noctynar bopa.

51. Yto Takoe paaAuoOaKTHUBHOCTH?

52. Anbda, 6era, ramma-paiOaKTUBHOCTh

53. Onpenenenue 3HEPTUU CBA3H.

54. Kakumu cuinamu yaep>KMBarOTCs MPOTOHBI MU HEUTPOHBI B siApe aroma’?

4.5. OueHo4HbIe cpeacTBa /AJs NPOBe/leHUs] MPOMEKYTOYHOI aTTecTaluu

Bonpocsl 11sl MPOMeKYTOYHOM aTTeCTALMHU
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12.
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27.
28.
29.
30.

1
2
3
4
5.
6
7
8
9

10
11

HeroTona.

TPEHUS.

12
13

14
15
16
17
18

Mexannueckoe nuxkeHue. Cucrema orcueta. MartepuanbHas Touka. Tpaexkropus. I1yTs.
[lepemenienue. OTHOCUTENBHOCTD JBUKEHUS.

[IpsamonuHeitHoe paBHOMEpPHOE JIBHKeHHE. CKOPOCTD.

HepaBHomepHoe aBmxenue. Cpenssisi CKopocTb. MrHOBEHHAs! CKOPOCTb.

VYckopenue. PaBHOYCKOpEHHOE NTPSMOJIMHEMHOE IBUKEHUE.

IlepemenieHue U pONUIEHHBIN IIYTh IIPU PABHOMEPHOM U PABHOYCKOPEHHOM JBUKCHUU.
CB0OOHOE ITaZICHUE.

JIBuKEeHME 110 OKPYKHOCTH € TIOCTOSTHHON 110 MOJYJIFO CKOPOCTBIO.

I1epBsiii 3akoH HptoToHa. MIHEpLMaIbHBIE CUCTEMBI OTCYETA.

B3anmopencTeue Ten. Y CKOpeHue Tel IIpy B3auMozeincteuu. Macca.

Cuna. Bropoii 3akon Hetotona. Tpetuit 3axkon HerotoHa.

. Cuutbl B ipupoze. Cuiibl ynpyrocTtu.

Cuuibl TpeHus.

Cuita BCEeMHPHOTO TATOTCHHUS.

Cuiia tsxectu. Bec tena. HeBecomocTs.

Nmmynbe Tena. 3aKkoH COXpaHEHUsT UMITYJIbCA.

Nmnynse cuiibl. PeakTUBHOE IBUIKEHHE.

Mexanuueckas padbora.

Mommnocts. KIIJI.

Oueprus. [loTeHmanbpHas 3HEprusi.

Kunernueckas sHeprus.

3aK0H COXpaHEHHUsI MEXaHUYECKON YHEPTHUH.

OcHoBuble nonoxenuss MKT. Macca u pazmepsl MOJIEKYII.

Wneansusriii ras. laBnenue raza. OcaoBuoe ypaBuenne MKT rasza.
Temnepatypa u ee uamepenue. ['a3oBble 3aKOHBI.

AOcomoTHas TemrepaTypa. Y paBHEHUE COCTOSHUS UJICAJIbHOTO Ta3a.
BHyTpeHHss s3Heprus uaeanbHoro ra3a. IlepBplil 3ak0H TEPMOJIMHAMUKHY.
[IpuMeHeHue nepBoro 3aKoHa K pa3audyHbIM MporeccaMm. AnnadaTHbIN Tpolecce
[Tpunnun neiictBus temnooit mamuubl. KIT/ TenmoBoro nsurarens.
Hcnapenue n konaeHcanus. HacpleHHbIN Iap U ero CBOMCTBA.
AOComI0THAs M OTHOCUTEIbHAS BIAYKHOCTh BO3yXa.

Bonpocs! qus nudg¢epeHIMPOBAHHOIO 3a4€Ta

. EcTecTBeHHO-Hay4HBIN METO/ IMO3HAHUS, €T0 BO3MOXKHOCTH U T'PaHULbl IPUMEHUMOCTH.
. DKCIIEpUMEHT U T€Opus B IPOLIECCE [TO3HAHUS IPUPOJIBI.

. MonenupoBanue pU3N4ECKUX SBJIECHUI U TPOLIECCOB.

. Porib 3KkcriepuMeHTa u Teopuu B Iporecce Mo3HaHus Npupoasl. Pusndeckas BeIudruHa

Mexanunueckoe asuxenue. [lepememenue. [1yts. CKOpoCTb.

. PaBHOMEpHOE NPSIMOJIMHEHHOE JIBUKCHUE.
. Yckopenue. PaBHomepeMeHHOE TPSIMOIUHEHHOE JBHKECHUE.
. CB0oOOIHOE masieHue.

JIBr>xeHue Telia, OpOIIeHHOTo MO/ YIJIOM K TOPU30HTY.
. PaBHOMEpHOE ABUKEHUE 110 OKPYKHOCTH.
. Ilepssiii 3akoH Hprorona. Cuna. Macca. Cuna. Bropoit 3akoH HerotoHa. TpeTuii 3akoH

. Ummynbe. OCHOBHOM 3aKOH KJIACCHYECKON JUHAMHUKH. 3aKOH COXPAHEHUS UMITYJIbCA.
. 3akoH BcemHupHOro tiroreHus. ['paBurtanmmonnoe mone. Cuna Tspkectn. Bec. Cuia

. Cuna ynpyroctu. 3akoH ['yka.

. PabGora cubl.

. MOIIHOCTS.

. Oneprus. Kunetnueckas sneprus. [loTeHuuanbHas sHEprus.

. 3aKOH COXpaHEHUs1 MeXaHWYeCKou sHepruu. [IpumMeHeHne 3akoHOB COXpaHEHUsI.
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19. OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KHHETUUECKON TEOPHH.

20. Pa3mepsl 1 Macca MOJICKYJT U aTOMOB.

21. BpoyHoBckoe asmxkenue. Juddysus.

22. Cumbl ¥ SHEPTHsI MEXXMOJIEKYJIIPHOTO B3aUMOJICHCTBUSI.

23. Ctpoenue razo00pa3HbIX, KHUJIKAX U TBEPIBIX TEIL.

24. CKOpOCTH IBMYKECHUS MOJICKYJ U KX U3MEpEHHE.

25. N neanpHblii ra3. JlaBiacHue rasa.

26. OCHOBHOE ypaBHEHHE MOJICKYJISPHO-KHHETUIECKON TEOPUH ra30B.

27. Temneparypa u ee H3MepeHue.

28. 'a30BbIE 3aKOHBI.

29. AGCOIOTHBIN HYJIb TEMIIEPATYPHI.

30. TepmoauHamuueckas mKaaa TeMIEpaTyphl.

31. YpaBHeHuUE COCTOSIHUS UCAIbHOTO Ta3a. MossipHasi ra30Basi IOCTOSTHHAS.

32. BHyTpeHHSIs1 SHEPTHsI HICaTILHOTO Ta3a.

33. Pabora u Terora Kak (pOpMBbl IepeIavy SHEPTHH.

34. TermoeMKOCTb. Y ielbHas TETNIOEMKOCTb.

35. YpaBHeHHe TEIUIOBOTO OajaHca.

36. [lepBoe Hayamo TEPMOTMHAMHKH.

37. AnnabatHbIi Tporiecc.

38. Ilpuniun geiictBus TeruioBoi mamuabl. KI1/] TermmoBoro qurarens.

39. Bropoe Hayaio TepMOIMHAMUKH.

40. XonoauibHbIE MAITAHEL.

41. TensioBble ABUTATEIIHN.

42. OxpaHa npUpOJIbI.

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

44. Kunenue. 3aBUCUMOCTh TeMIEpaTyphl KUMeHHsI OT naBieHus. [leperpersiit map u ero
UCTIOJIb30BaHUE B TEXHUKE.

45. XapaKTepuCTHKA KUJKOTO COCTOSIHUSI BEILIECTBA.

46. XapaKTepuCTHKa TBEPJOTO COCTOSHUS BEIIECTBA.

47. [InaBneHue U KPUCTAIIA3AIHS.

48. DreKTpUUYECKHH 3apsi/l U €T0 CBOMCTBA. 3aKOH COXPaHEHHs 3apsiia.

49. 3akon Kyrona.

50. DnekTpuyeckoe noue.

51. HanpsikeHHOCTb ayieKTprueckoro nois. [IpuHuun cynepno3uiuu nosei.

52. PaboTa cui 31eKTpoCcTaTHYECKOrO MOJIs.

53. [lorennman. Pa3HocTh MOTEHIIMATOB. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.

54. CBs13b MEXAY HAMPSHKEHHOCTBIO M PA3HOCTHIO MOTEHIIUANIOB 3JIEKTPUUECKOTO MOJIS.

55. JIuaaeKTpuKH B 3JeKTpudeckoM rnoie. [lonspuszanus qu3aeKTpUKOB.

56. [IpOoBOTHUKH B DJEKTPUIECKOM IIOJIE.

57. Konnencaropsl. CoeiuHEHUE KOHJEHCATOPOB B OaTapero.

58. DHeprus 3apsHKEHHOTO KOHACHCATOPA. DHEPTHSI AIEKTPHUUECKOTO TMOJIS.

59. YcnoBus, He0OXOAUMBIE /ISl BOSHUKHOBEHHSI U TIOJ/IEPKaHUS DJIEKTPHUECKOTO TOKA.

60. Cuna ToKa 1 TUIOTHOCTD TOKA.

61. 3akona Oma ayist y9acTka IerH.

62. 3aBUCHMOCTb 3JEKTPUYECKOTO CONPOTHBICHHS OT MaTepHuaia, JUIMHBI M IUIOLIaIu
MOTIEPEYHOT 0 CEYSHUS TPOBOTHUKA.

63. 3aBHCHMOCTB HJIEKTPUYECKOTO COMIPOTHUBIICHHSI TPOBOIHUKOB OT TEMIIEPATYphI.

64. DnexTpoABMKYIIas CUila UCTOYHUKA TOKA. 3aKoH OMa JUIsl ITOJTHOM IIeTIH.

65. CoevHEHNE TPOBOIHUKOB.

66. CoevHeHNE NCTOYHUKOB 3JIEKTPUYECKON HEPTHH B OaTapero.

67. 3akon J[xoymnst — Jlenna. PaboTa 1 MOIIHOCTB JIEKTPUIECKOTO TOKA.

68. TemmroBoe nelicTBHE TOKA.

69. CobcTBeHHasI TPOBOAMMOCTH TIOTYIIPOBOIHHKOB.
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70. ITosynpOoBOTHUKOBBIE TPUOOPHI.

71. MarauTHoe niosie. BeKTop MHAYKIIMM MAarHUTHOTO TTOJISI.

72. JleiicTBUE MarHUTHOTO TOJISI HA IPSIMOJIMHEHHBIN TPOBOIHUK C TOKOM. 3aKOH AMIepa.

73. B3aumonelicTBrE TOKOB.

74. MarHuTHBIH MOTOK.

75. PaboTa 1mo nepeMerieHuo MpoBOIHUKA C TOKOM B MarHUTHOM IIOJIE.

76. JleficTBME MarHUTHOTO MOJIsl HA ABMXKYIUcs 3apsia. Cuna Jlopenia.

77. OnpesenieHue yAeIbHOTO 3apsijia.

78. YckopuTenu 3apspKCHHBIX YaCTHII.

79. DnexTpoMarHuTHasi MHYKIIHSL.

80. BuxpeBoe 351eKTpruUYecKoe MoJIe.

81. CaMOMHIYKITHSA.

82. DHeprusi MarHUTHOTO TOJISL.

83. KosebarensHOE IBUKEHUE.

84. T'apMoHUYecKue KoIeOaHwmsl.

85. CBoOOIHBIE MEXaHUYECKHE KOJICOaHusI.

86. JInnelinbie MEXaHUYECKUE KOJICOATECILHBIC CHCTEMBI.

87. IlpeBpainieHre YHEPTHH MPH KOJICOATSTLHOM JIBUKCHHH.

88. CBoOoaHbBIC 3aTyXaIONTNE MEXaHUIECKIE KOJICOaHNsI.

89. BeiHyX/IeHHBIE MEXaHUYECKHE KOJICOaHNUSI.

90. Ilonepeunsie U TPOAOIbHBIEC BOJHBI. XapaKTEPUCTUKH BOJTHBI.

91. YpaBHeHue miIockoi Oeryiiel BOJHEIL.

92. nTepdepeHIs BOJIH.

93. IlonsiTHe 0 MU(pPAKIIUU BOJIH.

94. 3ByKOBBIE BOJIHBI.

95. YnpTpa3ByK U €ro MpUMEHEHHE.

96. CB0oOOIHBIC 2JIEKTPOMATrHUTHBIC KOJICOaHUSI.

97. IlpeBpaieHue SHEPTHH B KOJIEOATEITEHOM KOHTYPE.

98. 3aryxaromnye JIeKTPOMarHUTHBIE KOJICOAHHUS.

99. I'eHepaTop He3aTyXaOUINX dJIEKTPOMAarHUTHBIX KOJIEOaHUA.

100. Beinyx/1eHHBIC dJIEKTPUYECKIE KOJIeOaHHUS.

101. TTepemMeHHBIH TOK.

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

103. 3akon Oma 15 JIEKTPHUUECKON e NEPEMEHHOT O TOKA.

104. PaboTa 1 MOITHOCTh IEPEMEHHOTO TOKA.

105. T'enepartopsl TOKa.

106. Tpancdopmartopsl.

107. Toku BBICOKOM YaCTOTHI.

108. TTonmyuenue, nepegava u pactpeiesieHue IEKTPOIHEPTHH.

109. CxopocTh pacpocTpaHEHUs CBETA.

110. 3akoHBI OTpaKeHUS U MIPEeTOMIICHHUS cBeTa. [loTHOe oTpakeHue.

111.JTun3sI1.

112.I'ma3 kak onTH4eCcKas CUCTEMA.

113.0OnTHueckue npuOOpHI.

114.UnTepdepennus ceera. KorepeHTHOCTb CBETOBBIX JIyUeil.

115.uTepdepeHiius B TOHKUX TJICHKAX.

116.Mcnionp3oBanne nHTEp(EPEHLIMU B HAyKe U TEXHUKE.

117. Audpaxuus ceera.

118.Audpaxius Ha menu B HapajiesIbHbIX JTydax.

119.IudpakumonHas pemeTka.

120.ITonsiTue o ronorpadum.

121.Jucniepcus cBeta. Bunbl CrieKTpoB.
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122.CnekTpsl ucnyckanusi. CieKTpbl MOTJIOIEHHUS.
123.VYnpTpaduoneroBoe u HHPpaKpPacHOE U3ITYICHUSI.

124 .PentrenoBckue nyuu. X mpupoaa u cBOKCTBA.

125.KBanToBas runoresa [nanka. ®oToHBI.

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

128.Pa3BuTue B3rJIs10B HA CTPOCHUE BELIECTRA.

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.

3aKOHOMEPHOCTU B aTOMHBIX CIIEKTPax BOJAOPO/A.

SnepHas mojzienb atoma.

OmneiTer D. Pesepdopra.

Mogens aroMa Bojiopoja no bopy.

EcrecTBeHHas paii0aKTUBHOCTb.

3aKOH paJIMOAKTUBHOrO pacnaja.

CriocoObI HAOMIOICHUS U PETUCTPAIIUH 3aPSHKEHHBIX YaCTHII.

Dddext BaBunoa — YepeHkona.

CrtpoeHue aTOMHOTO sijipa.

JledexT Macchl, S3HEPTHSI CBSI3U M YCTOWYMBOCTD ATOMHBIX SIJIEP.

S nepHbie peakuum.

HckyccTBeHHas paiOaKTUBHOCTD.

Jenenue Tsokenbix aaep. Llennas saepHas peakuus. YpasiseMas LEIHAs peaKiusl.

Anepuslii peaktop. [lonydeHue panoakTUBHBIX U30TONOB U UX TPUMEHEHUE.

buonoruueckoe neiicTBUE palMOAKTUBHBIX U3IYYEHUN. DJI€MEHTapHbIC YACTULIbI.
Hama 3Be3gHas cucrema — lamaktuka. Jlpyrue ranakTukd. beckoHe4YHOCTH

[TonsTHE O KOCMOJIOTHH.

Pacmmmpsrowmasicsa Beenennas.

Mogens ropsiueit BeeneHHoi.

Crtpoenue u npoucxoxaeHue ['anakTux.
TepmosiiepHBbIil CUHTES.

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

JIneT mepuoanyecKnX NpPOBepPoOK padoyeil MporpaMmsl
U HHGOpPMAIUS 0 BHECEHHBIX H3MEHEHHUSIX

[ToTpebHOCTH
JIOJDKHOCTHOE JTUTIO, B KOPPEKTUPOBKE
MIPOBOMBIIICE Jlata yKa3aHuEeM WNudopmanus 0 BHECEHHBIX
npoBepky: ©.1.0., COOTBETCTBYIOLIUX W3MEHEHUSAX
JIOJKHOCTh pas3zenoB padoueit
IPOrpaMMBbI
CKOppeKTUpOBaHbI
Tpencenarens JUTEpaTypHbIE  HMCTOYHHUKH,
Mpe/IMETHOI Ha JJIEKTPOHHBIE
(LIIKITOBOGA) IT. 3.2 HOJIHOTEKCTOBLIE  PeCypebl
KOMUCCHI 110 TpoToko Pl;lé (.:)‘.I.;I gla:}:;{on OubIMoTEKN
CHEIUaTbHOCTH Nel ot :
35 02.05 29 08.2023 r. nporpaMma OOHOBIIEHBI CBEICHUS O
aKTyallu3MpoBaHa | MPOTPaMMHOM OOeCHeYeHUH
ﬂ' s 2023-2024 00I1IeT0 HAa3HAYECHMS,
& : yueOHOro roja MIePECMOTPEHBI TTOMEIIICHHS
a JUTSL BEJICHUS
00pa3oBaTeILHOTO Ipolecca
IIpencenarens
MpeIMETHOM
(UMKIIOBOIA) PabGouas
KOMHCCHH I10 [IpoTokon nporpamMma
CIICUUAIIBHOCTH Ne3 ot aKTyaJIN3UpOBaHA HET
35.02.05 27.05.2024 r. | s 2024-2025
yueOHOro roja
[Ipencenareinn
npeaAMCTHOU
(LMKIIOBOM) KOMHUCCHH PaGouas nporpamma
10 CIEIHAIEHOCTH Tiporoxon Nel aKTyaIM3UpOBaHa JUIs
35.02.05 ot 29.08.2025 HET

=Y

/

T.

2025-2026 y4eOHOTO
roza
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