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[Tporpamma yuyeOHOM muctmrinHbl «@u3nkay paspadboTaHa Ha ocHoBe DenepaabHOro
rOCyJ1apCTBEHHOIO 00paszoBaTeIbHOTO CTaHJlapTa no CIELHATIBHOCTH 09.02.07
WudopmanvoHHbIE  CHCTEMBl M HPOTPaMMHUPOBAHHECPETHET0  MPO(ECCHOHATBLHOTO
oOpazoBanusi, yrBepkaeHHoro Ilpukazom MunucrepctBa oOpazoBanust U Hayku PD ot
09.12.2016r. Ne 1547, B coorBerctBuM ¢ DenepanbHbiM 3aKoHOM P® Ne 273 — @3 ot 29
nexadbps 2012r. «O6 o6OpazoBanun B Poccuiickoit ®eneparum», Ilpukazom MuHucTtepcTBa
obpaszoBanus u Hayku Poccuiickoii @eneparuu ot 17 mas 2012r. Ne 413 «O ®I'OC cpeanero
obmero oOpa3oBanus»; Ilpukazom MuHHCTEpcTBa o00pa3oBaHMs H Hayku Poccuiickoi
@enepaunu ot 29 wuroHs 2017 r. Ne 613 «O BHeceHunm wusMeHeHuil B mnpukas Ne 413y,
PekoMenpanuii mo opraHuzalMy TOJy4YeHHUS cpeaHero olmiero oOpa3oBaHUS B Ipenenax
OCBOCHHS 00pa3oBaTENbHBIX MPOrPaMM CPEIHEro MpodeccHoHaNIbHOr0 00pa3oBaHMs Ha 0aze
OCHOBHOTO 0011ero o0pa3oBaHHsi € Y4eToM TpeOoBaHUN (efepanbHbIX TOCYAapCTBEHHBIX
00pa3oBaTENbHBIX CTAHAAPTOB M TIOJIy4aeMOW NPOPEecCHu MU CIEHUAIBHOCTH CPEIHEro
npodeccuoHanbHOro o6pazoBaHusi (MUcbMO JlemapTraMeHTa TroCyJapCTBEHHON TIONUTUKH B
cdepe moaroroBku padbounx kaapos u IO Munobpuayku Poccuun ot 17.03.2015 Ne 06-259),
[Tpukazom MunuctepctBa obOpazoBanus u Hayku Ne 506 ot 07.06.2017r. «O BHeceHuu
u3MeHeHuid B DenepanbHbli KOMIIOHEHT TIOCYIapCTBEHHBIX OO0Opa30BaTEIbHBIX CTaHAApPTOB
HAYaJIbHOTO 00IIEero, OCHOBHOTO OOIIEr0 U CPeHEro 00IIero 0opa3zoBaHus»

Opranuzanus-pa3paboTurk padodel IporpaMMBl:
[Tepmckuit  (huHaHCOBO-PKOHOMUYECKUN Kouiemk — ¢umman OPI'OBY BO «DunaHCOBBIN
yHuBepcuteT npu [IpaBurenscree PO

Pa3paboTunk nporpaMmsl:
Cekauxuii B.A., npenogasarens [lepmckoro ¢prHaHCOBO-3KOHOMHUYECKUN KOJIEIKA

Pabouass mporpamMma AHCHIMIUIMHBI pPAacCMOTpEHa M PEKOMEHIIOBaHAa K YTBEPXKICHHIO Ha
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1. TACHOPT PABOYEM INPOI'PAMMBI
JAucuunaunbl «Puzuka»

1.1 Oo6aacth npuMeHeHHUs1 padoyeii mporpamMmmbl

Pabouas  mporpaMma  AUCHMIJIMHBI  SBJSETCA  4YacThIO  OCHOBHOM
npodeccuoHaabHON oOpa3zoBaTenpHOl porpammel (ganee - OITOII), cocTaBiaeHHast
B coorBercTtBUU ¢ PI'OC mno cneuumanbHoctu 38.02.06 dunancel. Jucuumniuna
«Du3ukay SBIETCS 00s3aTENLHON YacThi0 00I1Ie00pa30BaTENLHOTO IHKIA YIeOHOTO
IUTaHa B TpEeJeiax MPOrpaMMbI MOATOTOBKH CIICIIMATHCTOB CPEAHETO0 3BEHa Ha 0ase
OCHOBHOTO 00111eT0 00pa3zoBanus 1o creruaibHocT 38.02.06 GuHAHCH.

Pabouass mporpamma muciuIUIMHBL «DH3MKa» MOXKET OBITh HCIIOJIb30BaHA B
JIOTIOTHATEIFHOM TTPO(ecCHOHATLHOM 00pa3oBaHuu (B MpOrpamMmax IMOBBIIICHUS
KBTM(UKAIIMY U TIEPENOJIrOTOBKU) M Mpo(ecCHOHATBbHON MOATOTOBKE (TPOTrpamMMbl

npodeccuoHaNBHOM MOATOTOBKH MPAaBOBOW HAIIPABIEHHOCTH).

Pabouas mporpamma cocTaBieHa ajisi O4YHOH ¢GopMbl 0OyYeHHs, B TOM
Yyyclie ¢ NPUMEHEHUEM  JJIEMEHTOB  JUCTAHIMOHHBIX  00pa3oBaTEIbHBIX
TEXHOJIOTUH U SIIEKTPOHHOTO O00y4eHHUS.

[Ipy oOyueHUM UHBAJIUJIOB U JIMI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
310pOBBS  JTUCTAHIIMOHHBIE O00pa3oBaTeIbHbIE TEXHOJOTHUH U DJIEKTPOHHOE
oOyyeHHne mpeaycMaTpUBAaeT BO3MOXXHOCTH INpHeMa-niepeadyd HHpopMamuu B
JOCTYIHBIX JJIsI HUX Qopmax.

1.2 MecTo y4eOHO# IMCUUNJIMHBI B CTPYKTYpe OCHOBHOM
npodeccuoHaJIbHONH 00pa3oBaTeJIbHONH NPOrpamMMbl
HNucuunnuaa «®Puszuka» BXOAUT B AUCIUIUIUHBI 00I1I€00pa30BaTEIHLHOTO
y4eOHOro nukia 6a30BOM yacTu y4eOHOro IJiaHa.
1.3. leau 1 3agqa4u JTUCUMILJIMHBI, TPeOOBaHMS K pe3ybTaTaM OCBOCHHUS
AMCHUATITHHBI

Ilenu u 3agaum oOmeoOpa3zoBaTeabHON y4eOHOM NMCHUINIUHBI, TpeOOBAaHUS K

pe3yabTaTaM OCBOEHHMS JUCLUILIMHBI:

® YCBOCHHUE 3HAHUM O QyHIAMEHTAIbHBIX (PU3NUYECKUX 3aKOHAX U MPUHIHUIMAX,
JeXalX B OCHOBE COBpEMEHHON (H3nueckoil KapTHHBI MHpa; Hamboiee
BAXHBIX OTKPBITUSAX B o00OJacT (U3UKH, OKA3aBIINX OMNpPEeIsoee
BIMSHUE Ha pa3BUTHE TEXHUKH W TEXHOJIOTHU;, METOJIaxX HayYHOTO
MO3HAHUS TIPUPOJIHI,

® OBJIAJICHUE YMEHUSMH MPOBOIUTH HAOIIONEHHUS, IJIAHUPOBATH U BHIMOJIHSITH
OKCIEPUMEHTHI, BBIJIBUTATH THUIIOTE3BI W CTPOUTH MOJIENH, TNPUMEHSTH
NOJy4YeHHble 3HaHUS 10 (Qusnke A1 O0O0BACHEHHS pPa3zHOOOpa3HbIX
(¢u3UYECKUX SIBICHUM U CBOMCTB BEIIECTB; MPAKTUUYECKOTO MCIOIb30BAHUS
¢u3uYecKUX 3HAHHUI; OIEHMBATh JOCTOBEPHOCTh ECTECTBEHHO-HAYYHOU
uHpopMannu;

® pa3BUTHE IO3HABATEJIbHBIX HHTEPECOB, MHTEIIEKTYaJlbHBIX M TBOPYECKHX
crocoOHOCTEl B mpolecce MpuoOpeTeHnusl 3HaHUN U YMEHUU 1o QU3MKe ¢



UCIIOJB30BAHUEM DA3JIUYHBIX HCTOYHHUKOB HH(GOPMALUHU M COBPEMEHHBIX
UH()OPMALIMOHHBIX TEXHOJIOTHH;

e BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTU IO3HAHHUS 3aKOHOB INPUPOJBI;
UCIIOJb30BaHUS AOCTI)KEHUN (U3MKKM Ha Ojaro pa3BUTUS YEJIOBEUECKOH
LUBWJIM3ALMU; HEOOXOAUMOCTU COTPYJHUUYECTBA B MPOIECCE COBMECTHOTO
BBIIIOJIHEHUS 3a7a4, YBA)XKUTEJIBHOI'O OTHOIIEHHS K MHEHMIO OIIOHEHTa
IpU MOPAJIBHO-3THYECKON OIIEHKE HMCIO0JIb30BaHUS HAYYHBIX JOCTHKECHHH,
YyBCTBA OTBETCTBEHHOCTH 32 3aLIUTY OKPYXKAIOIIEH Cpeasl;

® UCMOJB30BAaHUE MPUOOPETEHHBIX 3HAHUW W YMEHHH I peleHus
NpPaKTHYECKUX 3a7ad MOBCEJHEBHOHN >KM3HM, oOecreueHHus: 0e30MacHOCTH
COOCTBEHHOU JKHM3HHU, PAlMOHAIBHOTO TPHPOIOIOJH30BAHUS U OXPAHBI
OKPYXarouleu cpeibl.

Takxe B pe3yinbraTe OCBOEHUs YyuyeOHOW JucHMIUIMHBL «Du3uka»
00y4arouiics T0KEH 3HaAmb/NOHUMAMb
1.  Cwmbica NOHATHI:
¢usnyeckoe sBJIEHUE, TUIOTE3a, 3aKOH, TEOpHUs, BEIIECTBO, B3aUMOJIEHCTBUE,
3JE€KTPOMArHUTHOE I0Jie, BOJHA, (OTOH, aTOM, aTOMHOE SpO, HMOHU3UPYIOLINE
U3JIy4YeHus, JIaHeTa, 3Be3/1a, rajlakTuka, Becesnennas;
2.  Cwmbica ¢pU3UYECKUX BEITUYUH:
CKOpPOCTb, YCKOpPEHHE, Macca, CHJia, UMITyJIbC, paboTa, MEXaHHUYeCcKas JHEepTus,
BHYTPEHHSISI DHEPTHUsl, aOCONIOTHAS TeMIlepaTypa, CpeaHsIss KHHETHIEeCKasi SHEPTHsI
YaCTHUII BEUIECTBA, KOJUYECTBO TEIJIOTHI, DIIEMEHTAPHBIN dIEKTPUUCCKUNA 3apsI;
3. CwMbIica ¢pU3NYECKUX 3aKOHOB:
KJIACCUYECKOW MEXaHWKH, BCEMHUPHOT'O TATOTEHHUS, COXPAHEHUS DJHEPTHH,
UMIIyJIbCa M DJIEKTPUUYECKOTO 3apsna, TEPMOJMHAMUKH, 3JIEKTPOMArHUTHOM
UHIyKIMH, GoTorpdekra;
4.  Bkusana poccHMCKHMX M 3apyOeXHBIX YUEHBIX, OKa3aBIIUX HauOoOJbIIee
BIIMSIHUE HA pa3BUTHE (U3UKHU.
ymemby:
1. OnwuceiBaTh U OOBACHATH (PU3HUECKHE SBJICHHUSI U CBOMCTBA Te:
NBIKCHUE HEOECHBIX TeJ W MCKYCCTBEHHBIX CITYTHHKOB 3€MJIM; CBOWCTBA Ta3oB,
KUIKOCTEH W TBEPABIX TEJ; DJEKTPOMArHUTHYIO HHAYKIHUIO, PACIpPOCTpaHeEHHUe
DIIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE CBOWCTBA CBETA; M3JyUYCHHE WM IOTJIONICHUE
cBeTa aToMoM; GOoTOd(PGEKT.
2.  OTIHMYaTh: TUMIOTE3Bl OT HAYYHBIX TEOPHH.
3. JlemaTp BBIBOJBI HA OCHOBE DKCIIEPUMEHTAIBHBIX JaHHBIX.
4.  IlpuBOAUTH NMPUMEPHI, TOKA3BIBAIOLIUE, YTO:
- HAONIOJEHUSI M HKCHEPUMEHT SBISIOTCS OCHOBOHM ISl BBIJBM)KCHHS TUIIOTE3 U
TEOPHUH, MO3BOJISIOT IPOBEPUTH UCTUHHOCTh TEOPETUUECKUX BBHIBOJIOB;
- (usuueckas Teopus 1Jae€T BO3MOXHOCTh OOBSICHATH W3BECTHBIC SBJICHUS
IPUPOJBI U Hay4YHbIE (DAaKThI, IPEICKA3BIBATh €I[€ HEU3BECTHHIC SABICHUS.
5. IlpuBoaHTH MpUMEPHI MPAKTUUECKOTO UCIIOIB30BAHUS U3NUYECKUX 3HAHUMN:



3aKOHOB MEXaHUKH, TEPMOJMHAMUKH M DSIEKTPOJAMHAMUKU B JHEPIEeTHUKE;
pa3JIMYHBIX BHUAOB JJEKTPOMArHUTHBIX M3JIy4eHUH Mg pPa3BUTHUS DPaauo U
TEJIEKOMMYHUKAIMHi, KBAHTOBOM (U3UMKM B CO3/JaHUU SAJEPHONH HHEPreTHUKH,
Ja3epoB.
6. BocnpunHumars U Ha OCHOBE IOJYYEHHBIX 3HAHUH CaMOCTOSTEIbHO
OLICHUBATh
uHopmanuio, coxaepxamyiocs B coobmenusx CMMU, Hurepnere, Hay4dHO-
HONYJISIPHBIX CTAThSAX.
7. IlpumeHATH TOJyYEHHBIC 3HAHUS IS peIIeHUs PU3MUEeCKUX 3a7ad.
8. OmpenensaTts xapakTep (QU3HYECKOro Impolecca 1o Tpaduky, TadiwuIe,
dbopmye.
9. UM3mepars psaa GpU3NUECKUX BEIUYUH, MIPEACTABIAS PEe3YIbTAaThl U3MEPEHUN
C Y4ETOM HX MOTPELIHOCTEH; MCIO0JIb30BATh NPUOOPETEHHbIE 3HAHUS U YMEHUS B
OPAaKTUYECKOW JAEATENbHOCTM W TOBCEIHEBHOM OJKM3HHU Il OOecCledeHUs
0€30MacHOCTH JKU3HEIEITEIbHOCTH B IMPOLECCE HCMOJIb30BAHUS TPAHCHOPTHBIX
CPEICTB, OBITOBBIX 3IEKTPOnpubOopoB, CpeACTB panuo - U
TEJIEKOMMYHUKAIlMOHHON CBSI3U; OLIEHKM BIMSHUS Ha OpPraHU3M uYeJOBeKa U
JIpyrue OpraHu3Mbl 3arpsi3HEHUs]  OKpY’Kawolledl cpeabl; palMOHAIbHOTO
IPUPOIOIIOIB30BAHUS M 3AIIUTHl OKPYXKAIOIIECH Cpebl.
OcBoenue yueOHOTOo Tmpeamera «®Pu3mka» Ha YpOBHE CpeIHEro OO0IIero
00pa3oBaHMs NOHKHO 00eCIeYnBaTh NOCTHKEHHE CIEIYIONUX 00pa3oBaTEIbHBIX
pe3yIbTaToOB.

JIMYHOCTHBIE PE3VYJIbBTATHI
I'paxkananckoe BocnuTanme:
—  c(OpMHUPOBAHHOCTH IPakTaHCKOW MO3UIIUU 00yUaoIIerocst Kak akTUBHOTO U
OTBETCTBEHHOT'0 WiI€Ha POCCUHCKOTO 00IIeCTBa;
—  OpUHATHE  TPAJAMIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHHCTHYECKUX H
J€MOKPATHYECKUX [IEHHOCTEH;
ITaTpuoTHyeckoe BOCIUTAHUE:
—  c(hOpMHUPOBAHHOCTH poccuiickoi rpaxkJ1aHCKOM UJICHTUYHOCTH,
NaTpUOTU3MA;
— IIGHHOCTHOE OTHOIIECHHE K TOCYJAapCTBEHHBIM CHMBOJIAM; JOCTHIKCHHSIM
POCCUNCKUX YUEHBIX B 0071aCTH PU3UKH U TEXHUKE.
JIlyXOBHO-HPaBCTBEHHOE BOCNIUTAHME:
—  c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYCCKOTO TTOBEICHHUS;
—  CIOCOOHOCTH OIICHWBATh CHTYallMI0 M TMPUHUMATh OCO3HAaHHBIE pEHICHUS,
OPHMEHTHUPYSICh Ha MOpPaJbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJE B
NeATeNIbHOCTH YUEHOTO;
—  OCO3HaHHE JUYHOTO BKJIAJa B HIOCTPOCHUE YCTOHYMUBOTO OYyIyIIETO.
JcTeTn4ecKoe BOCIIUTAHHE:
—  DCTETHYECKOE OTHOULICHUE K MUPY, BKJII0OUas 3CTETHKY HaYYHOTO TBOPUYECTBA,
npucymero Gpu3ndeckoit Hayke.
TpyaoBoe BocniuTanue:



— HWHTepec K pa3NuyHbIM chepaMm mpodecCHoHaTbHOU OEATeNbHOCTH, B TOM
Yyuclie CBSI3aHHBIM € (U3UKOW M TEXHUKOW, yYMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyaymieil npodeccun u peaan3oBbIBaTh COOCTBEHHbIE JKU3HEHHBIE TIJIAHbL;
— TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa30BaHUIO B 00J1aCTU
bU3UKK HA NPOTSHKEHUH BCEH KU3HHU.

JKoJIOTHYEeCKOe BOCTIUTAHHUE:

—  c(OpMHUPOBAHHOCTh DJKOJOTHUYECKOH KYJIbTYpPHl, OCO3HAaHHE TJI00aIbHOTO
XapakTepa 3KOJOTHUECKUX MPpooIieMm;

— TIJIaHUPOBAHME M OCYUIECTBJICHUE [JEUCTBUM B OKpYXKAIOUIEH cpeae Ha
OCHOBE 3HaHM LieJIel YCTOMYMBOrO pa3BUTHUS YEIOBEUECTBA;

— pacmiupCHUC OIbITa ACATCIbHOCTHU KOJIOTHYECKOM HalmpaBJICHHOCTHU Ha
OCHOBE MMEIOIIUXCS 3HaHUH 1O (HU3HUKE.

LleHHOCTH HAYYHOIO MO3HAHUA:

—  chOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (HU3UYECKOI HAYKHU;

— OCO3HAaHUE LEHHOCTH HAyYHOW [esATeNbHOCTH, TOTOBHOCTH B IMpoliecce
u3ydeHuss  (QU3UMKU  OCYIIECTBISATH  MNPOCKTHYHD U HCCIEN0BATENIbCKYIO
NesITeTIbHOCTh HHIWBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3VYJIbTATHI

MertanpenmMeTHbIe pe3yabTaThl OCBOCHHS Yy4eOHOTO TpeameTa «Du3uKay BKIIOYAOT:
3HAUUMBIC TSI (POPMUPOBAHUS MHUPOBO33PCHUS OOYYAIOIIUXCS MEKTUCIUTLINHAPHBIE
(MeXTpeaMeTHbIe) OOIIeHayYHbIe TOHSATHS, OTPAXAIOIIWe IETOCTHOCTh HAyYHOU
KapTUHBl MHUpa U CHEHU(PUKY METOJOB TO3HAHHS, HCIOIb3yeMBIX B €CTECTBEHHBIX
Haykax (BEIIeCTBO, DHEPTHUs, SBIEHUE, MPOIeCcC, CUCTeMa, HAYUHBIM (DAaKT, MPUHITHI,
TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS, UCCIeI0OBaHUE, HAOM0IEeHUE, U3MEpPEHHE,
DKCIIEPUMEHT W JPYTHX), YHHUBEpCalbHbIE Y4eOHble JeiCTBUS (ITO3HABATENbHEIE,
KOMMYHHKATHUBHBIE, PETYIATUBHEIE), obecrnieunBaroIIne (dhopmupoBanue
(GYHKIIMOHATBHOW TPaMOTHOCTH M COIHUAIBHONW KOMIIETEHIIMH  OOyYarOlUXCs,
CITOCOOHOCTh ~ OOYyYaIOIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUTUTMHAPHEIE,
MHUPOBO33pEHUYCCKUE 3HAHUS U YHUBEPCAbHBIC YUeOHBIC ICHCTBHUS B TIO3HABATEILHOMN H
COIIMAIbHON ITPAKTHKE.

MertamnpeaMeTHbIe pe3yJbTaThl OCBOSHHUS MPOTPAMMBI CpEeIHET0 00mero oopa3oBaHUs
JTIOJDKHBI OTPaXaTh:
OBnaneHne yHUBEPCAIbHBIMHU Y4eOHBIMH TO3HABATEIHHBIMU JCHCTBUSIMH:
ba3oBble Jornueckue aeMcTBUA:
® CaMOCTOATEAbHO  (GOPMYIHpPOBaTH M aKTyaJuU3WpoBaTh  MpoOiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
® ONMpENeNsATh eI JeSITEeIbHOCTH, 3ajJaBaTh IapaMeTpPbl W KPUTEPUH HUX
IOCTHKCHHA,;



® BBLISIBIIATH 3aKOHOMEPHOCTM W NPOTHUBOPEYUS B  paccMaTpUBaEMBIX
bU3UYEeCKUX SBICHUSIX;

® pa3BHUBATh KPEATHUBHOE MBIIUICHUE IPU PEIICHUHU KU3HEHHBIX MPOOJIEM.

Ba3zoBrble ucciaenoBareibckue qeiicTBUA:

® BJAJIETh HAYYHOM TEPMHUHOJIOTHEN, KIHYEBBIMH HOHATUSMH U METOJaMH
bu3nueckoil HayKH;

® aHAJIM3UPOBATH IIOJIYUYEHHbIE B XOJ€ pELIeHUs 3aJadd pPe3yJbTaThl,
KPUTHUYECKH OIIEHMBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

® yMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEAMETHBIX 00NacTei;

® BBIJIBUTaTh HOBBIE HJEHU, MpeajaraTb OpUTHMHAJIbHBIE MOAXOJbl U PELICHUS;
CTaBUTh MPOOIEMBI U 33/1a4H, TOMYCKAIONME AIbTEPHATUBHBIC PEIICHHUS.

Padora ¢ undpopmanmeii:

® BIIaICTh HaBBIKAMH MONyuYeHUsS HHPopManuu (U3NUECKOTO COACPKAHUS U3
MCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYLIECTBISATh ITOUCK,
aHaJIM3, CUCTEMATH3allMI0 U HUHTEpHpeTanuio UHQOpMAUMH Pa3IHYHBIX
BUI0B U GOPM MPEACTABICHUS;

YHuBepcajJbHble KOMMYHMKATUBHBbIE 1eHCTBHSA
OOwmenue:

® OCyHIECTBJIATh OOIIEHME Ha ypokax (U3MKM U BO BHEYPOUHOMU
eI TeIbHOCTH;

® pacrno3HaBaTh IMPEANOCBUIKM KOH(JIMKTHBIX CUTyallud W  CcMAr4aTh
KOH(DJIUKTHI;

e pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUYKY 3pEHUS C MCIOJb30BAHUEM
A3BIKOBBIX CPEJCTB.

CoBMecTHAs 1eATEJIbHOCTD:

® IOHUMATh U MCIOJIB30BaTh MPEUMYyLIECTBA KOMAHAHOM M WHIMBUIYaJIbHOU
paboTHI;

e BHIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C yd€TOM O0OIIMX
MHTEPECOB M BO3MOKHOCTEH Ka)KI0T0 UJIeHa KOJJIEKTHUBA.

YHuBepcajibHbIe peryjisiTUBHbIE el CTBUSA
Camoopranu3zanus:

® CaMOCTOSITEIbHO OCYIIECTBISTh MO3HABATEIbHYIO JESITEIbHOCTh B 00JacTH
(UMK U aCTPOHOMHH, BBIABISITH MPOOJIEMBI, CTABUTh U (POPMYITUPOBATH
COOCTBEHHBIC 3aJJaUH;

® CAMOCTOSATENBHO COCTaBJATH IUIAH PEIICHUS PAcYETHBIX UM KaueCTBEHHBIX
3aj7a4, IJIaH BBIMOJHEHHUS MPaKTHYeCKOH paboThl ¢ y4€TOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHHH;

® OIICHUBATH NMPUOOPETEHHBIN OIIBIT;

e criocoO6CcTBOBaTh (OPMUPOBAHHMIO M TMPOSBICHUIO HPYIULIUU B 00JACTH
(GU3UKH, TOCTOSIHHO MOBBIIMIATH CBOW 0OOpa3oBaTEIbHBIH W KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:



e aBaTh OLEHKY HOBBIM CHUTyallMsIM, BHOCUTb KOPPEKTHUBBI B ACATEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YIbTATOB LIEISIM.
I[MTPEJAMETHBIE PE3VJIbTATBI
[IpenmetHble pe3ynbraThl ocBoeHus nporpammel COO no Ouonoruu Ha 6a3oBoM

YPOBHE BKJIIOYAIOT crenuduueckue ans ydeOHoro mnpenmera «@Du3uka» HaydHbIE
3HAHWS, YMEHUA U CIOCOObI JIEHCTBMM 10 OCBOEHHUIO, MHTEpIpETaluu U
IpeoOpa3oBaHUI0 3HAHWM, BHIbI JAEATEIBHOCTU IO IOJYYEHHIO HOBOI'O 3HAHUS H
IPUMEHEHUIO 3HAHMW B pa3/IMYHBIX YYE€OHBIX CHUTyallUsX, a TaKK€ B pealbHbIX
KU3HEHHBIX CHUTYalLlUsX, CBA3aHHBIX C (PU3HUKOM.

[IpenmMeTHBIE pe3ybTaThl OCBOECHUS yUEOHON AUCIUIINHBI «BHOIOTUs» TOJKHBI OTpaXaTh:

c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCSI YMEHUI:

® JIEMOHCTPUPOBaTh Ha NpPHUMEPax poilb M MeCTO (U3UKA B (HOPMUPOBAHUU
COBPEMEHHOM Hay4yHOH KapTHHBI MUpPA, B Pa3sBUTHM COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOH IeATETbHOCTH JTHOAEH;

® YUWUTBHIBATH TIPaHMLBI TNPUMEHEHUS M3YYEHHBIX  (U3NYECKUX  MOJEJeH:
MaTepHabHasi TOUKa, MHEepLIHMaibHas cCUcTeMa OTcuéTa, abCOJIFOTHO TBEPIOE TEIO,
U/ieabHbIM ra3, MOJIENHU CTPOEHUS Ta30B, XKUAKOCTEH M TBEPIBIX TEJ, TOYCUHBIN
3JIEKTPUUECKUI 3apsj IpU pelieHnn GU3NUECKUX 3a1a4;

e pacmo3HaBaTh (U3NYECKHUE SBICHHUS (MPOILECCH) M OOBSCHATH UX HA OCHOBE
3aKOHOB MEXaHUKHU, MOJIEKYJISIPHO-KHHETUYECKON TEOpUU CTPOEHUS BEILECTBA U
AJIEKTPOJIMHAMUKH:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPAMOJIMHEWHOE
JBUKEHHE, CBOOOJHOE TMaJeHUe Tel, ABM)KEHHWE IO OKPYKHOCTH, WHEpLHS,
B3auMojieicTBue Tei, 1uddy3us, OpOyHOBCKOE NBUKEHUE, CTPOCHHUE JKUIKOCTEH
U TBEPABIX TeJ, HM3MEHEeHHEe o0bEMa Telnl MpH HarpeBaHUM (OXJIAXACHUM),
TEIUIOBOE PAaBHOBECHE, UCIIAPEHME, KOHACHCALNS, IUIABJIEHUE, KPUCTAJUIN3ALNs,
KHIIEHUE, BIa)KHOCTh BO3/1yXa, TOBBIIIEHUE IAaBJICHUS ra3a IPU €ro HarpeBaHUHU B
3aKpBITOM COCYJE, CBSI3b MEXY IapaMeTpaMH COCTOSIHUSA ra3a B U30IPOLECCAX,
IIEKTPU3ALNA TEN, B3aUMOJECHCTBUE 3aps/10B;

® ONHUCHIBATHh MEXAHWYECKOE JIBKEHHE, MCIONb3ys (PU3HUECKUEe BETHUYMHBL:
KOOpAMHATa, IyTh, NEPEMELIEHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIa,
UMIYJIbC TeJa, KUHETUYeCKas SHeprus, NOTeHIUaIbHas YHEeprus, MeXaHu4yecKas
paboTa, MexaHH4ecKasi MOIIIHOCTb;

® [pU OINUCAHUU MPABWIBHO TPAKTOBATH (PUINYECKUI CMBICT HCIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAYeHHsS M EIUHUIIbI, HaXOAWUTb (HOPMYIbI, CBS3bIBAIOLINE
JaHHYIO (U3NYECKYIO BETUUYUHY C JPYTMMH BEIMYMHAMY;

® OMNUCHIBaTh W3YUYECHHBIE TEIUIOBbIE CBOMCTBA TEJ U TEIJIOBBIE SIBICHUS, UCIIONb3YS
¢u3nueckre BENUYMHBL: JaBlICHHE Ta3a, TeMIlepaTypa, CPeIHssl KHMHETHYecKas
DHEPrusl XA0THYECKOIO JBMKEHMSI MOJIEKYJ, CPEIHEKBaJIpaTHU4YHas CKOPOCThb
MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS OHeprus, pabota Trasa,
KO3(DPHILIMEHT MMOJIE3HOTO ACUCTBUS TEIUIOBOTO JBUTATENs;

® [pU ONUCAHUM TPABHIBHO TPAKTOBATh (PUIUUYECKUH CMBICI HCIOIb3yEeMbIX
BEJIMYMH, UX OOO3HAYCHHMS W EIWHHIIBI, HAaXOAUTh (OPMYIIbI, CBS3bIBAIOIINE
JAHHYIO (PU3UUECKYIO BEJTMUUHY C IPYTHMHU BEJINYMHAM;



OIMCHIBATh W3YYEHHBIC AJIEKTPHUUECKUE CBOWCTBA BEIIECTBA U AIIEKTPHUYECKHUE
ABJIEHUS (TPOIIECCHI), UCTIONB3YS (PU3UYECKUE BEIUYUHBL: AIEKTPUUECKUI 3aps/l,
ANEKTPUUYECKOE T10JIe, HAPSHXKEHHOCTD OIS, TOTEHI[UAI, PAa3HOCTh IOTEHIIUAJIOB;
IpU ONHCAHUU TPABUWIBHO TPAKTOBATh (U3MUECKUNH CMBICT HUCHOIB3YEMbIX
BEJIMYMH, X 0003HAYCHUS U €ANHHUIIBI;

yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIUUUHY C IPYTHMHU
BEJIIMYMHAMU;

aHATM3UPOBaTh (PU3MUECKUE TPOLECCHl M SBICHUS, HCHONb3yd (u3mueckue
3aKOHBI ¥ IIPUHIUIIBL: 3aKOH BCEMUPHOTO TAroteHus, I, II u III 3akons! HeroToHa,
3aKOH COXpAaHEHHUS MEXaHHMYECKOW DSHEPruH, 3aKOH COXpPAHEHUs HMITYJIbCa,
NOPUHIUIN CYNEPIO3ULIUN CHJI, IPUHIUIT PAaBHONPABHUS HWHEPLUUAIBHBIX CHCTEM
0Tc4€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEeN KMHETUYECKOW SHEPTUU TEIJIOBOTO JIBUYKEHUS MOJIEKYI C
a0COIOTHOW TeMIepaTypoid, EPBbIN 3aKOH TEPMOJUHAMUKY, 3aKOH COXpPaHEHHS
JNEKTPUYECKOTO 3apsna, 3akoH KynoHa, mpu STOM pa3nuyaTh CIOBECHYIO
(bopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHE M YCIOBHsI (TPaHHUIIbI,
00J1aCTH) TPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIC MPHUHIIMIIBI JACHCTBHUS MAIlWH, MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB;

pa3nuyaTh yciaoBUs MX OE30MACHOTO MCITOb30BaHMS B TTIOBCEIHEBHOM KU3HM,
BBITTOJIHATH KCTIEPUMEHTHI IO UCCIICAOBAHUIO (PM3UUECKUX SIBIICHUHA 1 TIPOIIECCOB
C HUCHOJB30BAHMEM TIPSIMBIX, M KOCBEHHBIX HW3MEPEHHH, TPHU OITOM
dbopmynupoBarh TpoOiemy/3agady U THUIOTE3Y Y4eOHOTO SKCIEPUMEHTAa,
coOMpaTh YCTAaHOBKY W3 TPEAJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OIBIT U
(bopMyIHpOBaTh BHIBOJIBI;

OCYILECTBIATH NMPSIMbIE M KOCBEHHBIE U3MEPEHHsI (PU3UUYECKUX BEJIINYMH, IIPH 3TOM
BBIOMPATh ONTUMAIIBHBINA CIIOCOO M3MEPEHUS U UCIOIb30BaTh U3BECTHBIE METO b
OLIEHKHU TOTPEIIHOCTEN U3MEpPEHHIA;

HCCIIEI0BATh 3aBUCUMOCTU MEXIY (PU3NUECKUMHU BEIMYMHAMH C UCIOJIb30BAHUEM
OpSAMBIX H3MEPEHUH, NpU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpOBATh
pe3yIbTaThl TOJTYYCHHOW 3aBUCUMOCTH (DM3MYECKHX BEIUYMH B BUIC TAOIHIl U
rpadMKOB, ENIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

coOmroiaTh TpaBmiIa OE€30MacHOTO TpyJa MPU TPOBEICHUM HCCIECIOBAaHUMA B
pamMKax Y4eOHOro OSKCHEpHUMEHTa, Y4eOHO-HCCIeAOBATEIbCKOM M TNPOEKTHON
NEeSITETHHOCTH C MCITOJIb30BAaHHEM H3MEPHUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOTO
000pyI0BaHNS;

pemaTh pacu€THbIE 33a4d C SBHO 33JJaHHOM (PM3UYECKON MOEINbIO, UCTIONIb3YS
¢du3nueckre 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIIOBHUS 33]a4u BEIOUPATh
¢u3uueckyro MoJenb, BBIACHATH (U3WYECKHE BEIMYMHBI U (HOPMYIIBI,
HEoOXouMBbIe IJs1 €€ pelIeHus, IPOBOAUTH Pacu&Thl M OICHUBATH PEAbHOCTH
MOJYYEHHOT0 3HaYeHUS (PU3NUECKOIN BETMUNHBL;

pemaTh KauyeCTBEHHbIE 3a/lauM: BBICTPAUBATh JIOTHUECKH HEMPOTHBOPEUHBYIO
LENOYKY PacCyKICHHIl ¢ Omopold Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H



(du3nueckre SBICHUS; UCIIOIB30BaTh P PEIICHUH y4eOHBIX 33/1a4 COBPEMEHHbBIE
MH(OPMaILMOHHBIE TEXHOJIOTHH JJISl IOUCKA, CTPYKTYPUPOBAHHUS, HUHTEPIPETAIIIN
U MIpe/ICTaBJICHHs y4eOHON U HAYYHO-TIOMYJISIPHON MH(pOpMAK, TOTy4YEHHOU U3
pa3IMYHbIX  WCTOYHUKOB,  KPUTHUECKU  aHAJIM3UPOBATH  IOJIy4aeMYIO
uHpopmaruio;

MPUBOJIUTh IPUMEPHI BKJIAJa POCCHUICKUX M 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOLIECCOB OKPYXKAIOIIEro MUpa, B pa3BUTHE
TEXHHUKH U TEXHOJIOTHIA;

UCIOJIB30BaTh TEOPETUUYECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU IS
obecrieyeHnss 0€30MACHOCTH TpU OOpameHHH ¢ MpHOOpaMH M TEXHUYECKHMHU
yCTpOMCTBAMM, AJIi COXPAaHEHUS 370POBbsI U COOJIIOJIEHUSI HOPM SKOJIOTMUYECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

pabotaTh B TpymIe C BBIIOJIHEHUEM pA3IUYHBIX COLMATIBHBIX  POJIEH,
IUTAHUPOBATh PabOTy TPYMIbI, PalUOHAIBHO paCIpeaensTh O00SI3aHHOCTH U
IUTAHUPOBAThH JCSITENLHOCTh B HECTAHAAPTHBIX CUTYAILIUSX, aJIEKBATHO OIICHUBATH
BKJIAJ] KQX/I0TO U3 YYACTHUKOB TPYIIIHI B PEUICHHE pacCMaTpUBaeMOi MpoOIeMBbl.
JEMOHCTPUPOBaTh Ha MpUMEpax pojb M MecTo Gu3uku B (OPMUPOBAHUU
COBPEMEHHOUM Hay4HOHl KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B MPAKTHYECKON JEATEIBHOCTH JIOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3nyecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIIBl IPUMEHEHHSI U3YYEHHBIX (DPU3MUECKUX MOJEJeH: TOYEUHBIH
AIIEKTPUYECKUI 3aps], Jdy4 CBETa, TOUEUHBIH MCTOYHMK CBETA, siAEpHAs MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOT'O Si/jpa IIPH pelieHnu GU3NYECKuX 3a/1ay;
pacrno3HaBaTh (U3MUYECKUE SIBIECHUS (Mpolecchl) M OOBSACHATH HUX Ha OCHOBE
3aKOHOB  3JIEKTPOJMHAMUKM W KBAHTOBOM  (M3UKHU:  DJIEKTpUYecKas
IIPOBOAMMOCTB, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE IEHCTBHS TOKA,
B3aMMOJCHCTBUE  MAarHUTOB,  JJEKTPOMAarHUTHas  WMHAYKOMs,  JIEHCTBUE
MarHMTHOTO IIOJIsI Ha TIPOBOJHMK C TOKOM M  JBIXKYLIMICS  3apaf,
3JIEKTPOMAarHUTHBIE KOJEOAHUS W BOJIHBI, IMPSIMOJMHEHHOE paclpoCTpaHEHHE
CBETa, OTpaXXEHME, MpesloMIIeHHe, HHTepdepeHnns, Audpakuus U MoIIpH3aus
cBeTa, nucrepcus cBera, ¢otodnekrpudeckuil 3¢dekT (hoTodddekrt), cBeToBOE
JlaBJIeHHEe, BOSHUKHOBEHUE JTMHEIUaTOro CeKTpa aroMa BOJ1I0poja, €CTeCTBEHHAs
U UCKYCCTBEHHAsl PaInOaKTUBHOCTb;

ONKCHIBATh H3YYEHHBIE CBOMCTBA BELIECTBA (AJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUECKYI0  MPOBOJUMOCTb  pa3jIMYHBIX  Ccpel) |
3JIEKTPOMArHUTHbIE SIBJIEHUS (IIPOLECCHI), HCIMOJIBb3Ys (U3NUYECKUE BEIUYMHBL:
IIEKTPUYECKUI 3apsAll, cuja TOKA, JIEKTPUUECKOE HANPSDKEHUE, DJIEKTPUUECKOE
COIIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAIOB, YJIEKTPOABIXKYIIas cuia, paboTa Toka,
MHAYKIIMS MarHuTHOro nouss, cwia Awmmepa, cuna JlopeHia, MHAYKTUBHOCTb
KATYyIIKH, SHEPrusi 3JIEKTPUYECKOI0 W MArHUTHOIO MOJEH, NMEepHoj M 4acToTa
KosiebaHui B KoieOaTeIbHOM KOHTYpe, 3aps] M CHJa TOKa B Ipolecce
FapMOHUYECKHUX D3JEKTPOMAarHUTHBIX KoJieOaHUi, (OKYyCHOE pacCTOsHUE H
ONTHUYECKAasl CWJIa JIMH3bL, IPU OMHCAHUU MPABHJIBHO TPAKTOBaTh (PU3NUYECKUIl



CMBICJI HCHOJB3YEMbIX BEIMYUH, HMX OOO3HAYEHHUS W EIMHHUIBL, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYHMHY C JIPYTHMH
BEJIMYNHAMU;

OIMCBIBATh N3YYEHHbIC KBAHTOBBIE SIBIICHUS U IPOLIECCHI, UCHIOIb3Ys (PU3NUECKUE
BEJIMYMHBL: CKOPOCTh JJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA,
SHEeprus U UMMynbc (OTOHA, MEPUOJ IOJIypacHajaa, dHEprusi CBSI3U aTOMHBIX
sqep, NP ONKCAHUH NPABUIIBHO TPAKTOBATh (PM3NYECKHI CMBICI MCIIOJIb3YEMbIX
BEJIMYMH, WX OOO3HAYCHHS W EIUHHUILI, YKa3blBaTh (DOPMYIIBI, CBS3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO0 BEUYMHY C JPYTMMHU BEIMYMHAMH, BBIYHCIIATH 3HAYCHHE
(U3HYECKON BETMIMHBL;

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl M SBICHUS, HCHONB3ysd (u3mueckue
3aKOHbBI U MPUHLUIBL: 3aKOH OMa, 3aKOHBI I10CJIEI0BATENILHOTO U MapaljIeIbHOIO
COEIMHEHUS NPOBOJHUKOB, 3aKOH Jxoyns—JIeHua, 3aKOH 3JIEKTPOMAarHUTHON
MHAYKIIMH, 3aKOH IIPSIMOJIMHEMHOTO PaCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKCHUS
CBETa, 3aKOHBI IPEJIOMJIEHUS CBETa, ypaBHeHUe OWHIITelHa a1 GoTosddexra,
3aKOH COXPaHEHUS JHEPruH, 3aKOH COXPAHEHMS HMIIYJbCa, 3aKOH COXpPaHEHMS
JJIEKTPUYECKOTO 3apsAla, 3aKOH COXPaHEHUs MacCOBOI0O YMcia, NMOCTYnarsl bopa,
3aKOH  PaJMOAKTHUBHOIO  paclajga, Ipd OTOM  pa3iauyaTb  CIIOBECHYIO
(OopMyIUPOBKY 3aKOHA, €r0 MaTEMATUYECKOE BBIPAXKEHUE U YCIOBHS (TpaHMIIbI,
00JyacTi) IPUMEHUMOCTH;

OIpeENATh HAIpaBJIEHUE BEKTOpa MHAYKIIMM MarHMUTHOIO MOJS IMPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl Jlopenna;

CTPOUTb U ONMCHIBATh M300pa’k€HUE, CO3[1aBa€MOE€ IJIOCKUM 3€pKaJioM, TOHKOU
JIMH30M;

BBINOJIHATh SKCIIEPUMEHTHI 110 UCCIIEJOBAHUIO (PU3NYECKUX SIBICHUH U MPOIIECCOB
C MWCIONb30BAaHMEM IMpPSIMBIX, W KOCBEHHBIX W3MEpPEHUI: TIIpU  3TOM
dopmynupoBaTe mpolieMy/3ajady M THIOTe3y Yy4yeOHOro SKCHEpUMEHTa,
coOMpaTh YCTaHOBKY W3 MNPEAJIOKEHHOTO OOOpYIOBaHUS, MPOBOJUTH OMNBIT U
(dbopMynHpOBaTH BHIBOJIBI;

OCYILIECTBIATH NMPSIMbIE M KOCBEHHBIE U3MEpPEHHsI (PU3NYECKUX BEJINYHH, IIPH 3TOM
BbIOMpATh ONTHUMAJIBHBINA CIIOCOO M3MEPEHUS U HUCIIOJIb30BATh U3BECTHBIE METO IbI
OIIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3NYECKUX BEJIIMYMH C HCIOJIb30BAaHUEM MPSIMBIX
U3MEPEHMIl: MPU 3TOM KOHCTPYUMPOBATH YCTAHOBKY, (PUKCHUPOBATH pPe3yibTaThl
MOJIyYeHHOM 3aBUCHMOCTH (M3UYECKUX BEIMYMH B BUJIE TaOMUI U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

cobmogaTh mpaBuia O€30MIaCHOTO TpyJda HpU MPOBEACHUU HCCICIOBaHUNA B
paMKax y4eOHOro HKCHEPUMEHTa, Yy4eOHO-HCCIEI0BATEeIbCKOW U TMPOEKTHOM
NeSITEIbHOCTH C MCIIOJIb30BaHUEM HM3MEPHUTEIBHBIX YCTPOMCTB M JIaOOPaTOPHOTO
00opyIoBaHus;

pemaTh pacu€THbIC 33a7a4d C SBHO 33aJJaHHOM (PU3UYECKON MOENbIO, UCIIONIB3Ys
¢u3nueckre 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a yCJIOBHUS 33aJjaul BHIOUPATh
(UBMYECKYI0 MOJelb, BBIACHATh (U3MYECKHUE BEJIMYMHBI H  (HOPMYIIBI,



HEOOXOoMuMBIC IJisd e€ pelIeHHs], MPOBOJUTH PACUEThl U OIICHUBATH PEATbHOCTH
MOJIYYEHHOT0 3HAYCHUs (PU3HUCCKOMN BEIIMYMHBL;
peliaTh KavyeCTBEHHBIC 3aJadd: BBICTPAHWBATh JIOTHYECKH HEIMPOTHBOPEUHBYIO
IENIOYKY PACCYKICHUH C OMOpPOWM Ha HM3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3HYECKUE SBICHHUS,
MCIIOJIb30BaTh MPH PEIICHHH YYCOHBIX 3a7a4 COBPEMCHHBIC HH(OPMAIIMOHHBIC
TEXHOJIOTHH IS TTOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMHA U TPEACTABICHUS
y4eOHOI M HaAy4YHO-TIONMYJISPHOW HWH(POPMALUHU, TOJYYCHHOH W3 Ppa3IMYHBIX
WUCTOYHUKOB, KPUTUYECKU aHAITM3UPOBATH MMOTyIaeMYI0 HHPOPMAITHUIO;
OOBSICHSITH MPUHITUIBI JACUCTBUS MAIIMH, TPUOOPOB U TEXHUYCCKUX YCTPOUCTB,
pa3Iu4aTh yCIOBHUS X OC30ITACHOTO MCIIOIh30BAHUS B TIOBCCTHEBHOM KU3HU;
MPUBOJIUTh TIPUMEPHI BKJIAJIa POCCHHCKUX M 3apyOCKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIETO MHUpAa, B Pa3BUTHE
TEXHHMKH U TEXHOJIOTHIA;
HCII0JIb30BaTh TEOPETHUYECKHE 3HAHUSA MO (U3MKE B IMOBCEIHEBHON KH3HU JUIS
oOecrieueHHss 0€30IaCHOCTH MPH OOpallleHHH ¢ MPUOOpaMH M TEXHHYCCKUMHU
YCTPOMCTBAMH, JUISI COXPAHEHHUS 370POBbsl U COOJIIOJICHHUS HOPM 3KOJIOTHYECKOTO
TIOBEJICHUS B OKPYIKAIOIIeH cpejie;
paboTaTh B TpyNIIE C BBIIOJHEHUEM pA3UYHBIX COIHMAIBHBIX  POJICH,
IUTAHUPOBATh Pa0OTy TPYIIIBI, PAIMOHAIBLHO PACHPEISISITh OOS3aHHOCTH W
TUTAHUPOBAThH JCSATSILHOCTh B HECTAHIAPTHBIX CHTYAIIHX, aJICKBATHO OICHUBATH
BKJIAJ] KQXKJIOTO M3 YIACTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBAEMOM TIPOOIIEMBI.
1.4 KosinuecTBO 4aCOB Ha OCBOEHHE MPOrPAMMBbI AU CIHUIJIUHBI:

MaKCUMaJIbHOW y4eOHOW Harpy3ku oOydatomierocst 88 4acos, B TOM 4ucIe:
o0s13aTeNbHON ayJUTOPHOM yueOHOM Harpy3ku odydatomierocs - 60 yacos;

B

TOM

qucie 12 4acoB — Ha JTUCTAaHIIMOHHOE oOyueHue.



2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1 O0bém y4yeOHO TUCHMIIMHBI U BUABI Y4eOHO padoThbl
Bun yueGHO# paboThI Ob6vem uacos

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 88
O0s13aTesIbHAsI Ay IUTOPHAsI YU4eOHasi Harpy3Ka (Bcero)
B TOM YHCJIE!

TEOPETHYCCKUE 3aHATH 88
NPAKTUYECKHUE 3aHATHS 30
W3 yacoB 00s13aTenbHOI yUeOHON HArpy3KH — Ha IMCTAHIIMOHHOE O0yUYCHHE
IIpome:xxyTouHasi arrectamusi B popme mudpepeHrpoBaHHOTO 3a9éTa 2

2.2 TeMaTHYeCKHH NJIAH U coJep:KaHue y4eOHO# AucHUIIMHBI PU3uKa

Haumen Coaep:xxanue yueOHOro MaTepuaJia, JJadopaTtopHblie U
OBaH NpaKTHYecKHe padoThl, CAMOCTOSITEIbHAsI padoTa ?{g::r
nepasjue 00y4JaloImuxcs, KypcoBast
JIOB B padora (IpoeKT) (eciu npedycmompeHul)
TeM
1 2 3
Bgenenue. Conep:xanue y4eOHOro MaTepuasa: 2
POusuka u dusuka 1 METOABI €€ ITO3HAHUS
MeETOAbI (Qusurxa — gyHoamenmanvuas Hayka o npupoode. EcmecmeenHo-Hayunvlii Memoo
Hay1HOro NO3HAHUSA, €20 B03MOICHOCMU U CPAHUYbLL NPUMEHUMOCMU. DKCNEPUMEHM U
HO3HAHMS meopust 6 npoyecce no3Hanusi npupoosl. Mooenuposanue pusuueckux A6neHull u
npoyeccos. Ponb sxcnepumenma u meopuu 6 npoyecce no3HaHus npupoobsi.
Qusuueckas eenuuuna. PuzuyecKue 3aKOHbL.
I'panuywl npumenumocmu uzuueckux 3akoHos u meoputl. Ilpunyun
coomeememausi. [lonamue o gusuueckou kapmune mupa.
[TpodeccronambHO-OPUEHTHPOBAHHOE COACPIKAHHE
Tozpewnocmu usmepenutl usuueckux 6eiuduH pacyem u aHaIu3 OaHHbIX)
Pa3nea 1. Mexannka 26
Tema 1.1 | Coaep:kanmne yueGHOTo MaTepuaJa: 6

OcHoBBI OCHOBHBIE MMOHATUSA KHHEMATUKHU
KHHEMATUKH | (Mexanuueckoe Osudicenue u e2o euovl. Mamepuanvnas mouka. CransipHvle u
gekmopnvle Qusuueckue genruturvl. OMHOCUMENLHOCMb MEXAHUYECKO20

omcuema. Ilpunyun omnocumenvnocmu I'anunea. Tpaexmopus. [lymeo.
ﬂPnPMPHIPHHP )

Bunbl qBMKEHUN U UX XapaKTEePUCTUKH

(Pasnomeproe npsamonunetinoe osudicenue. Ckopocms. ¥Ypasnenue 08UdxceHusl.
cpeonssa ckopocmu. Yckopenue. Ilpamonunetinoe 0gudicenue ¢ NOCMOSHHbIM
Jsudicenue ¢ nOCMOSIHHBIM YCKOPEHUEM C80O00H020 NAOeHUs.)

JIBrKeHne 10 OKPYKHOCTH
(Pasnomeproe 0gudicenue mouKu no OKPYICHOCHU, Y2106asi CKOPOCHIb.
Llenmpocmpemumenvroe yckopenue. Kunemamuka abconomno meepoozo meina)




JlaGoparopnas pabora:

1 IIpodreccuoHAIbHO-OPHEHTHPOBAHHOE CO/EP:KAHME
[MorpeurHocT u3MepeHuit pru3nyecknx BeITHINH

2 N3yueHue HepaBHOMEPHOTO ABMKEHUS Tena. M3amepeHue yCKopeHust
HEPaBHOMEPHOTO JIBUXKEHUSI.

N

Tema 1.2
OCHOBBI JUHAMUKA

Conep:xxanue y4eOHOr0 MaTepuaja:

OCHOBHBIE TIOHSATHUS TUHAMHUKHI

(Ocnosnasn 3adaua ounamuxu. Cuna. Macca. 3axonvt mexanuku Hovromona.
Cunwt 6 npupooe.

Cuna msadxcecmu u cuia 8CemMupHo20 MA2OMEHUs. 3aKOH BCEeMUPHO20
msazomenus. Ilepeas

Kocmuueckas ckopocmo. Jleudxcenue naanem u manvix men Coaneunou
cucmemsl. Bec.

Hesecomocmub. Cunvt ynpyeocmu. Cunvl mperus)

JlaGopaTopHbie padoThI.

3. IlpodreccuoHaIbHO-OPHEHTHPOBAHHOE CO/leP:KAHME
WccnenoBanue NBUKEHUSI TeJa MO IEUCTBUEM HECKOIBKUX CHIL.
4. N3mepenue KodQPUIHMEHTA TPEHUS CKOJIBKECHUSL.

5. NU3mepenne kodhHuinenTa >KeCTKOCTH MPYKHHEI.

NN

Tema 1.3
3aKOHBI COXpaHEHUS
B MEXAHUKE

Conep:xaHue y4eOHOro MaTepuaia:

Nmnynee tena. MMnynbe cuibl. 3aKOH COXpaHEHUS HMIYylbca. PeakThBHOE
JBUKCHHUE.

Mexanunueckass pabota u MomiHocTs. Kunetndeckas sHeprus. [loTennuanpHas
SHEPTHSs.

(3axon coxpanenus mexanuyeckou sHepeuu. Paboma cunvi msdicecmu u cunvl
ynpyeocmu. Ilpumenenue 3akono8 coxpanenus. Hcnonvsoeanue 3aKoHOE
MexaHuku Ol O00BACHEHUs OBUNCeHUsT HeDeCHbIX mel U Ol  pa3eumusl
KOCMUYECKUX UCCIe008AHULL, 2PAHUYbBL NPUMEHUMOCMU KIACCULECKOU MEXAHUKU)

JlabopaTopHnasi pabora.
6. Onpenenenne KI1/] mpu moapeme Teira Mo HAKJIIOHHOH TIOCKOCTH

Paznen 2. MoaekyasipHasi pu3uKa U TepMOAMHAMHKA

16

Tema 2.1

Conep:xaHue y4eOHOro MaTepuaia:

OCHOBEI
MOJIEKYJISIPHO-
KHHETHYIECKOI

TEOpUU

OCHOBHBIE TTOJIOKCHUS MOJICKYJIIPHO-KHHETUIECKOU TEOPHUH.

(Pazmepvl u macca monekyn u amomos. bpoynosckoe osuosicenue. Cmpoenue
2a3000pA3HBIX, HCUOKUX U meepovix men. Hoeanvuwiii eas. Jlasnenue easa.
OcHosHoe ypasHeHue MONEeKYIAPHO- KUHeMUYeCKOU meopuu 2da3o8.)

["a30BbIe 3aKOHBI

(Temnepamypa u ee u3mepenue. AOconomuvlii HyIb MeMHEPAMYpPb.
Tepmoounamuyeckas wikaia memnepamypul. Temnepamypa 36e30. Cropocmu
08UIICEHUsL MOIEKYTl U UX UsMepeHue. Ypasnenue cocmoanus udearbHo2o 2asa.
Hzonpoyeccol u ux epaguku. I'azosvie 3akoHbvl)

IIpakTHYecKkoe 3aHATHE.
1. Pemienue 3aga4 Ha ypaBHEHHE COCTOSTHUS MJ1€aIbHOIO Ta3a.

2. Pemenne rpadguyeckux 3aa4 Ha Ta30BbIC 3aKOHBI.

Tema 2.2

Conep:xanue yueOHOro MmaTepuaJja:




OcHoBbI IlepBoe 1 BTOpOE HaYaI0 TEPMOIMHAMUKH
TEPMOTUHAMHUKHI (Buympennssa suepeus. Paboma u mennonepedaua. Konuuecmeo menniomul.
Vpasnenue mennosoco  6bananca. Ilepsoe  Hauano  MepPMOOUHAMUKU.
Aouabammuwii  npoyecc. Bmopoe  nauano mepmoounamuku.  Tennosvie
osueamenu. KIIJ{ mennoeozo osucamens. Oxpana npupoowt)
Tema 2.3 Conep:xanue y4eOHOr0 MaTepuaja:
ArperaTtHbie Kunkoctu, TBEpAbIC Tea U Ta3bl
Cocrosnus Bemecrsa | (Mcnapenue u  kondencayus.  Hacviwyennvii nap u €20  ceoucmea.
u (basosbe OmHocumenvhas 61axcHocmob 6030yxa. Ilpubopul 05 onpedenenus GlaICHOCMU
Hepex oI goz0yxa. Kunenue. 3asucumocmv memnepamypsbi KuneHus om. 0asneHusl.
Xapaxmepucmuka ocuodko2o cocmoauus eewecmea. buudxcnuili  nopsaoox.
llosepxnocmnoe  namsasxcenue.  Cmauusanue.  Kanunnsipuvie — A61€HUS.
Xapaxkmepucmuka meepooeo cocmosanus eewecmsea. Kpucmaniuueckue U
amopguvle mena)
JlaGoparopHblie padoThbI:
7. IIpodheccnoHaIbLHO-OPUMEHTHPOBAHHOE CO/IEPKAHNE
OmnpeneneHye BIaKHOCTH BO3/AyXa
2
KonTpoabnas
padora Nel
«MounexkynspHas
¢du3uka u
TEPMOIMHAMHKAY
Pa3nen 3. DiekTpoauHaAMHuKa 32
Tema 3.1 Conep:xanue y4eOHOro MaTepuajia: 4

DIEeKTPUUIECKOe T0JIe

3apsan.  HanpsbkeHHOCTS.
JIEKTPUUYECKOM T10JIE
(Dnexmpuueckue 3apsovl. DnemeHmapHvlll INEKMPUYECKULL 3aPsiO.

HpOBOI[HI/IKI/I u AUDJICKTPUKU B

3axon coxpanenus 3apada. 3axon Kynona. Onexmpuueckoe noie.
Hanpsioicennocms  snexmpuueckozo noas. Ilpunyun cynepnosuyuu
noJetl.
anexkmpuueckom none. Ilonapuzayus ousieKmpukoas.)

Ilposoonuku 6 snekmpuueckom none. Jusnekmpuku 6

Hanpsokenue. OnexktpoeMKocTb. KoHieHCATOPBI U X TPUMEHEHUE

(Ilomenyuan.  Pasnocmv  nomeHyuanos.  IKEUNOMEHYUATIbHbBLE
nosepxnocmu. CeA36  MeHcOy HANPANCEHHOCMBIO U PA3HOCHbIO
NOMeHYUaIos 9NEeKMPULECKO20 nos. DneKmpoemMKocms.
Konoencamopul. Onepeus 3apANCEHHO20 KOHOeHcamopa.
IIpumenenue konoencamopos)

IIpakTHyeckoe 3aHsITHE 2

3. Pemenne 3a1au Ha 3akoH KymnoHa u pacdeT OCHOBHBIX
XapaKTEPUCTHK JIEKTPUUECKOT0 MOJI: HAPSKEHHOCTh, Pa3HOCTh
MOTEHIINAJIOB.

Tema 3.2
3aKOHBI
OCTOSIHHOTOTOKA

Coaeprxanue yue0HOro MaTepHuaJa: 6

VYcnoBusi, HEOOXOIUMBIE 711 BOSHUKHOBEHHS U TIOJIICPIKAHMS
AIEKTPUIECKOTO ToKa. CHitaToka. DJIEKTPUUECKOE COMPOTUBIICHNE.
3akoH

Owma 151 yaactka uenu. [lapaisiensHoe U mocinenoBaTesbHOE
COEIMHEHHE MPOBOTHUKOB.

PaGora ¥ MOLIHOCTH MOCTOSIHHOTO TOKAa. TeIuIoBOE€ AEHCTBUE TOKA




3akoH J[xxoyns—IJIeHna. DaeKTpoABUKYIasi Cujia ICTOYHUKA TOKA.
3axod OMa i1 HOJIHOM Ienu

JlaGopaTopHble paGoThbI:
8. OnpeneneHne 3aBUCUMOCTH CHJIBI TOKA OT HampsbkeHus. Pacaer
COIPOTUBIICHUS MTPOBOJIHUKA.
9. IIpodreccnoHaIbHO-0PHUEHTHPOBAHHOE CO/IeP;KAHUE
MN3mepenne D/1C u BHYTpEHHETO CONMPOTUBIICHUS UCTOYHUKA TOKA
10. UccnenoBanue 3aBUCMMOCTH MOIITHOCTH JIAMITBI OT HAMIPSIKEHUS U

NDDNDNDN

CHUJIBI TOKA.
11. Vzydenue nociea0BaTeIbHOTO U MAPAIICIBHOTO COSIUHEHUS
IIPOBOJIHUKOB.
Tema 3.3 Conep:xanue y4eOHOro MaTepuaja:
DNEKTPUYECKUNA DNEeKTpUYECKU TOK B METalIax, B DJIEKTPOJIUTAX, ra3ax, B BaKyyMe.
TOK BPa3IUYHbIX OnexTponu3. 3akoH sMekTpoin3a Dapanes. Buubl ra3oBbIX pa3psioB.
cpenax TepmoanexktponHas osmuccus. I[lnazma. DnekTpuyeckuii TOK B
nonynpoBogHukax. CoOCTBEHHass UM MpUMECHask MPOBOAMMOCTH. P-n
MePExXO/I. [TonynpoBoIHUKOBBIE puOOPEI. [Ipumenenue
MOJIYIIPOBOTHUKOB
Tema 3.4 Conep:xanue y4eOHOro MaTepuasa:

MaruuTtHoe 1oJjie

BexTop mHaykuuu MaroutHoro nojis. Bzanmoneiicteue tokoB. Cuna
Awmrnepa. [Ipumenenue cunbl Amnepa. MaruuTHbiil noTok. JlelicTBue
MarHuTHOTO 1MoJs Ha  JBwkymmicsa 3apsa.Cuna  Jlopenna.
ITpumenenne cunsl JlopeHna. MarHuTHble CBOMCTBa BEILECTBA.
CostHeuHast akTUBHOCTb U €€ BIMsHME Ha 3eMiIt0. MarHuTHele Oypu

IIpakTH4eckoe 3aHATHE.
4. Pemienue 3aa4 Ha onpeieneHne cuibl Ammnepa u cuiisl JlopeHna

Tema 3.5 Conep:xanue y4eOHOro MaTepuasia:
DONeKTpOMarHuTH | SIBieHue IJIEKTPOMAarHUTHOU WHIYKIHUU. 3aKkoH
AsMHIYKIAS 3JIEKTPOMArHUTHOMMH YKLV H. [IpaBumno Jlenua. Buxpesoe
anekTpuyeckoe nose. 3C MHAYKINN B ABMXKYIIMXCS TPOBOJAHUKAX.
SBnenune caMOMHAYKIUU. WHAYKTUBHOCTh. ODHEPrusi MarHUTHOTO
I0JI TOKa. DJIEKTPOMAarHUTHOE TOJIE
JlabopaTopHblie padoThI:
11. Uzy4enue siBneHUsS 3JI€KTPOMArHUTHON UHTyKIIMH
KonTposabnas 2
padora Ne2
«DJIEKTpUYECKOE
rosie. 3aKOHbI
MOCTOSIHHOTO TOKA.
MarnutHO€ nose.
DJIEKTpOMarHuTHast
VHTYKIIHSI
Pa3pen 4. 10
Konebanus n
BOJIHBI

Conep:xaHue y4eOHOT0 MaTepHuaJia:




Tema 4.1
Mexanndeckue
KoyIe0aHus u
BOJIHBI

Buner Mexannueckux KoueOaHU U BOJIHBI

(I'apmonuueckue ronebanusi. C60600HbIe MexaHuueckue KoIeOaHuUsl.
Ilpespawenue  dHepeuu  npu  KoaeOAmMenbHOM  OBUINCEHUU.
Mamemamuueckuu masmuux. Llpyscunnviil masmuux. Boinyscoennvle
Mmexanuyeckue xonebaunus. Pesonanc. Ilonepeunvle u npooonvhvie
80/IHbL. XapakmepucmuKku 601Hbl. 38YKOGble 60JIHLL. YIbmpazeyK u
€20 npumenenue)

JlaGoparopuas padora. IIlpodeccnoHaIbLHO-OPMEHTHPOBAHHOE
cojiep:KaHue

12 OnpeneneHI/Ie 3aBUCHUMOCTH II€pHOaa MasdTHHUKA OT €I0 JJIMHBI.

Tema 4.2
DNEeKTpOMarHUTHbHIE
KOJICOAHUS ¥ BOJIHBI

Conep:xanue yueOHOro MaTepuaJja:

CBoboaHble 1eKTpoMarHuTHbIe kosebanus. [IpeBpaienne suepruu B
KoneOaTeIbHOM  KOHType. Ilepros CBOOOTHBIX — AIIEKTPHUYCCKHX
konebannii. @opmyna Tomcona. 3aTyxaromue 3JIEKTPOMAarHUTHBIC
KoJieOaHus. BeIHYKI€HHBIC dJIEKTPUYECKHIE KOJICOaHNUS.

Ilepemennblii TOK. Pe3oHaHC B 3nekTpuyeckod uenu. l'eneparop
nepeMeHHoro Toka. Tpancpopmaropsl. I[lonmydenuwe, mepemada u
pacrnpeneseHne AEeKTPOIHEPTUH.

SJIGKTpOMaFHI/ITHbIe BoiHBI. CBOMCTBa QJICKTPOMArouTHBIX BOJIH.

OTKpBITHII

KosiebarenbHbli  KOHTYp. OmbiTel I'. I'epua. M3o0perenue paauo
A.C. TlonossM. Ilonsatne o paguocssu. IlpuHIMI paguocBs3y.
[IprMeHeHne 2IEeKTPOMArHUTHBIX BOJIH

Paszgea 5. Onruka

12

Tema 5.1
[Ipupona ceera

Conep:xaHue y4eOHOro MaTepuaia:

Cset u ero npupoja. JIMH3bI ¥ UX KJIACCUPUKAIIHS

(Toueunviti ucmounux ceema. Cropocms pacnpocmpanenusi ceema.
3akonvr ompasicenust u npenomienus ceema. Ilpunyun Iotieenca.
Conneunvle u naynnvle 3ammenusi. Ilonnoe ompadicenue. Jlun3zol.
TIocmpoenue uzobpasxcenuss 6 aunzax. Popmyra MOHKOU JUH3GL.
Veenuuenue nunsvl. Inas xax onmuueckas cucmema. Onmuueckue
npubopsi.)

JlabopaTopHblie paboThI:
13. Omnpenienenue noka3aTesns MPEIOMIICHHSI CTEKIIa

N

Tema 5.2

Conep:xanue yueOHOro MmarepuaJja:

BosHoBEIE CBOIiCTBaA
cBeTa

Wurepdepentus, nudpakiys u Tucrepcus cBera

(Unmepgepenyus  ceema. Koecepenmunocms — c6emosvix — Jyueil.
Humepghepenyua 6  monxux Konvya  Hvromona.
Hcnonvzoeanue unmepgepenyuu 6 nayke u mexuuxe. [ugpaxyus
ceema. [ugppaxyus na wenu 6 napanneivHuix aydax. Jugpaxkyuonnas
pewemxa. Ilonapuzayus nonepeunvix eoan. Illonapuzayus ceema.
Tonapouowl. /lucnepcus ceema. Buowl uznyuenuii.)

njleHKax.

Buael ciekTpoB 1 X aHAIU3

(Buowvr cnexmpos. Cnexmpwi ucnyckanus. Cnekmpvl NO210WeHUs.
CnexmpanvHulti ananus. CnexmpanvHule K1accol 36€30.
Vavmpaguonemosoe  uznyuenue.  HUngpaxpacnoe  usnyuenue.
Peumeenosckue  nyuu. Hx npupooa u  ceovicmea. Illkana
9NIeKMPOMASHUMHBIX U3TY4eHUl)




KoutpoabHas padora Ne 3 «Konebanus u BosiHbI. ONITHKAY 2
Tema 5.3 JIBrkeHune co cKopocThio cBeTa. [loctynarsl Teopun 2
CrenupansHast OTHOCHUTENILHOCTHU U CIIEACTBUS U3 HUX. (MHeapuanmHuocms M0O0Yis
Teopus ckopocmu ceema 6 axkyyme. Snepaus nokos. Cesazb maccwyl u dHepeuu
OTHOCHUTCIILHOCTH | c80O00HOU Yacmuybl. DleMeHmbl PeIsmusUcmcKol OUHAMUKU)
Paznen 6. 6
KBanroBasn
¢usuka
Tema 6.1 Conep:xanue y4eOHOro MaTepuaja: 2
KBanrosas KopnyckynsipHo-BostHOBOM Ayanu3M. PoTodhdekT u ero npuMeHeHHe
OITHKA (Keanmosas cunomesa Ilianka. Tennosoe usnyuenue. Kopnyckynspro-
60110801 dyanruzm. Pomonul. I unomesa oe bpoiins o 601H06bIX
ceoticmeax yacmuy. /lasnenue ceema. Xumuyeckoe oelicmeue ceema.
Onvimet I[1.H. Jlebedesa u H U. Basunosa. ®omosghghexm. Ypasnenue
Dunwmetina onsi pomospgexma. Ipumenenue pomospppexma)
Tema 6.2 Conep:xanue y4eOHOro MaTepuaja:
@usnka aToma 1 Pa3Butue B3MIs/10B HAa CTPOEHUE BENIECTRA. 4
aTOMHOTO sApa (Mooenu cmpoenuss amomnozo sopa.foepuas modens amomd.
Onvimsl 3. Pesepgopoa. Modenv amoma 6odopooa no H. bopy.
Keaumoewvie nocmynamer bopa. Jlazepvi. Paouoakmusnocms. 3axon
paouoakmuenoco  pacnaoa.  Paoduoaxmuenvie  npespauwjernus.
Cnocobvl  HabnoOeHus u pecucmpayuu  3apsdiCeHHbIX Yacmuy.
Cmpoenue amommnoco saopa. [lepexm maccel, dHepeus ceéa3u U
YCMOU4UBOCMb AMOMHBIX 50€p.)
Anepuple  peakumu. SAnepHas  dHeEpreTuka.  DHEPTreTUYECKUH]
BBIXOJl SIJIEPHBIX pEAKIUH.
(Ucxycemeennas  paduoaxkmusnocms. [enenue msicenvix  soep.
Llennas adepnas peaxyus. Ynpaesnsemas yenuas peaxyus. HoepHulil
peaxmop. Tepmosdepuwiii cunmes. Ouepeusi 36e30. Ilonyuenue
PAOUOAKMUBHBIX U30MON08 U Ux npumeHenue. buonocuueckoe
Oeticmeue
PAOUOAKMUBHBIX UBYHUEeHUU. DIeMeHmapHvle Yacmuybl)
Paznen 7. 6
Crpoenue
BcesienHo
Tema 7.1 Conep:xaHue y4eOHOr0 MaTepuasa: 2
Crpoenne Comuedno#| CosHeunas cUcTeMa: TTAHETHI M MaJIbe TeNa, cucteMa 3emis—JlyHa
CHUCTEMBI
Tema 7.2 Conep:xanue yueOHOro MmarepuaJja:
Dpomonust Beenennoii | Ctpoenne u sBosrorus Comuiia u 38831, Kimaccudukarms 38€3/1. 3BE3/161
Y UCTOYHUKHU UX dHepruu. ['anaktuka. CoBpeMeHHbIE IPEACTABICHUS O
CTPOEHUH U 3BOJIIOLIMU Beenennou
JladopaTopHblie padoThbI: 2
N3ydenne kapThl 3Be3AHOTO HEOA CEBEPHOTO MOTYIIAPHS
Oo6uee 88

KOJINYECTBO YACOB
10 mMporpamMme




3. YCJIOBUSA PEAJIN3ALIUU ITPOT'PAMMBI TUCIHUIIJINHBI
3.1. MaTepuaJIbHO — TeXHUYECKOe o0ecredeHne
Peanuzanus AucUUIUIMHBI TpeOyeT HAIMYKS y4eOHOro KaOuHeTa.
O6opynoBanne y4eOHOro kabuHera: pabodyWe MecTa CTYIACHTOB, pabodee MECTO MPEnoaBaTes,
JI0CKa, SKpaH.
TexHuueckue cpencTBa 00ydeHus: KOMITBIOTEPHI ¢ BBIXO0M B IHTEepHET, MyJIbTUMETUHHBIN
MIPOEKTOP, CUCTEMa JUCTaHITMOHHOTO o0yueHust MOJIYC
3.2. UndopmanuonHoe odecrneyeHne o0yueHust
[lepeuens pekOMeHyeMbIX yueOHBIX U3AaHuii, IHTepHET-pecypcoB, JONOIHUTEIBHOM INTEPATYPHI

OcHOBHbBIE HCTOYHHKMN:

1. Msxuwmes I'. f., Byxosues b. b., Corckuit H. H. ®uszuxa 10 kiacc. — M.: [IpocBenienue,
2020.

2. Msxkumes I'. §I. ®usuka 11 kmacc. — M.: [Ipocsemenue, 2020.

3. PoimkeBuu A. II., PeimkeBuu I1. A. COopuuk 3amay no ¢usuke. — M.: IlpocBemienue,
2020.

4., Camoitnenko IIL.U., CepreeB A.B. ®usuka (ainsg HETEXHHYECKHUX CIIEIUATbHOCTEHN):
yaeOHHK. — M.: HpOCBemeHHe 2020.

S. Cawmoitnenko I1.H., CepreeB A.B. CoopHuk 3a1a4y u Bonpockl no ¢usuke: yued.mocodue.

— M.: IIpocBemenne, 2021.

JlonmoJIHUTEIbHbIE PeCYPChI:
1. Knauos JI. C., Xganos I'. JI. ®usuka o5 cpeHUX ClENHUAIBHBIX Y4€OHBIX 3aBelleHuil. — M.:
Anbsuc, 2020.
2. I'magxoBa P. A., KocopykoB A. Jl. 3agaun u Bonpocsl 1o ¢puszuke. — M.: Guzmatiut, 2020.

Hnmepnem-pecypcul:
1. DuekrponHbIi pecypc «Ennnoe 0kHO 1ocTya K 00pa3oBaTeabHBIM
pecypcamy». @opma gocryma: http://window.edu.ru

2. DnekTpoHHBIH pecypc «DenepanbHblil HEHTP HHHOPMAIMOHHO -

oOpa3oBareabHBIX pecypcoBy. @opma moctyma: http://fcior.edu.ru

3. Enumnas xosutekius udpoBsix oOpazoBaTeabHbIX pecypcos: http://sch.ool-
collection.edu.ru/

4. Karanor yueOHHUKOB, 000pyIOBaHHUSI, SJIEKTPOHHBIX PECYPCOB:
http://ndce.edu.ru
5. http://www.bookomania.ru/unhebniki-i-posobij



http://window.edu.ru/
http://fcior.edu.ru/
http://ndce.edu.ru/
http://www.bookomania.ru/unhebniki-i-posobij

KOHTPOJIb Y OLIEHKA PE3VJIbTATOB OCBOEHUS YUEEHOU JJUCLIUTTIHBI
KOHTpOIIb 1 OIICHKA pe3ysIbTaTOB OCBOEHUS NUCLUIUIMHBI OCYILECTBIISIETCS NIPENIOJABATEIIEM B
nporecce MPOBEICHHsS MPAKTUYECKUX 3aHATHIA, TECTUPOBAHNUS, & TAKXKE BBITIOJIHEHUS 00Yy4aIOIIMMHUCS
MHIVBUAYAJIBHBIX CAMOCTOATEIbHBIX 3aJaHUM.



Pe3ynbrarsl 00yueHus
(OCBOGHHbBIEC YMEHUSI, YCBOCHHBIEC 3HAHU)

DOopMBI U METOBI
KOHTPOJISI U OLIEHKHU
pe3yIbTaTOB OOYUCHHS

B pe3ynbraTe ocBoeHMs y4eOHOM TUCHUIUIMHBI 00yJaromuics
JIOJKEH YMETh:

1. OnuceiBaTh U 0OBACHATD (bHSH‘IeCKI/IC SIBJICHHUS U CBOMCTBA
TCI:
JABHXCHHUC HEOCCHBIX TEI U HCKYCCTBCHHBIX CIYTHHUKOB 3CMJII/I;

CBOMCTBA ra3oB, KUJIKOCTEH M TBEPABIX TEJ; IEKTPOMArHUTHYIO
WHIYKIUIO, PaCIpOCTPaHEHUE DJIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIC

CBOMCTBaA CBCTA;, M3JIYUCHUC U TIOIJIOICHHUEC CBCTAa AaTOMOM;

dboToapdekr.
2. Otnuyarh TUNOTE3bl OT HAYYHBIX TEOPHIA.

3. Jlenath BBIBOJIBI HA OCHOBE IKCIIEPUMEHTAIbHBIX JAHHBIX.

4. TlpuBOmUTH TPUMEPHI, IOKA3bIBAIOIINE, YTO HAOIIOJICHHUS H

OKCIICPUMEHT SIBJISIFOTCSI OCHOBOW JIJIi BBIABWIKCHUS THUIIOTE3 U

TEOpUH, TIO3BOJIAIOT IPOBEPUTH HCTUHHOCTH  TEOPETHUYCCKHX

naet

U HayyHble (aKThI,

BBIBO/JIOB; ¢buznueckas Teopus BO3MO>KHOCTh
OOBSACHSATHPU3BECTHBIE SIBJICHUSI TMPUPOIBI
IIPEJICKA3BIBATH €116 HEU3BECTHBIE SIBJIICHUS.
5. IlpuBomuTe  mpuUMEpHI
¢bu3nuecKkux 3HaAHMM:

SJICKTPOAUHAMHUKNU B

MMPaKTUYICCKOTO HCIIOJIb30BaHUA
TCPMOANHAMHUKU U
Ppa3JINYHBbIX BHU 0B

3aKOHOB MEXaHMKHU,
JHEPIeTHUKE;

JNIEKTPOMATHUTHBIX ~ M3JyYEHHH  JUI1  pasBUTUS  paguo |

TEJIEeKOMMYHUKAllM{, KBAHTOBOM (U3MKM B CO3JAHUU SIEPHOM

DHEPIrEeTHKH, JIa3€POB.

Ha OCHOBE IIOJY4YEHHBIX  3HAHWMI

CaMOCTOSITENIbHO  OLIEHMBATh: MH(OPMAIMIO, COJAEPKAIILYyIOCsS B

coobuiennsax CMMU, MHrepHeTe, HayYHO-TIOMYJISPHBIX CTAThAX.

7. IIpUMEHATH MOJy4YEHHBIE 3HAHUS IS PEILICHU3a1ay.

8. Ompenenars xapaktep (HU3NYECKOTO TIpolecca Mo rpaduky,

tabnuue, popmyre.

9. U3mepsartp psa QU3NUECKUX BEITUYHH, TPEACTABISISI Pe3yIbTaThl

6. BocmnpuHnmare u

MU3MEPEHHM C Y4ETOMHUX IOTPEITHOCTEM.

10. MUcnonp3oBaTh MpHOOpPETEHHBIE 3HAHUS W YMEHHS B

MPAKTUYECKOW  JEATEIbHOCTM U TMOBCEIHEBHOMU
obecnieueHrs 6€30MaCHOCTH )KU3HEACATEILHOCTH B IIPOIIECCE

CpEACTB,

KU3HUIISA
UCTIOJIb30BaHUS TPaHCHOPTHBIX
OBITOBBIXAJIEKTPOIIPUOOPOB, CPEICTB PAIHO- u
TEJIEKOMMYHHUKAIIIOHHON CBSI3U; OLIEHKM BJIMSHUS Ha OpPraHU3M

YyeJIoBeKa U IPyTue  OpTraHU3MbI3arpsi3HEHUS OKPYIKaIOILIEH Cpebl.

1. BXogHo#i KOHTpPOJIb
3HAHUH  OOyYaArOIIUXCS
3a  Kypc  OCHOBHOTO
o01rero o0pa3oBaHUs
npeaMeTa (107370978
BBISIBJIEHHE MOTHBAIUH
K H3YYCHUIO

TUCHUIUIHHBI «Du3uKa»
2. Texkymuit KOHTPOJb
B opme:

TecTtupoBanue
cpe3a 3HaHUU MO0 TeMaM
pa3lenaoB AUCIUILTNHEL.
3amuTa HpPaKTHYECKUX

pador.

- IlpoBepka nmomamHUX
pa0or.

- IlpoBepka otuera MO
IIPOJIETIaHHOMN
BHEAYJUTOPHOMN
CaMOCTOATEIILHON
pabore.

3. PyOexHblil KOHTPOJIb B
dbopme sK3aMeHa.




