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INOACHUTEJIBHASA 3ATINCKA

[Tporpamma yueGHOTO Kypca «[IpakTHKyM Mo pemeHuro (pu3nyecKux 3a1au4» COCTaBICHA Ha
OCHOBE!

— @enepanlbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENILHOTO CTaHIApTa CPEAHEro OOIIero
o0pa3oBaHMsi, YTBEpPXKACHHOTO IpHKa3oM MuHucTepcTBa oOpa3oBaHMsi W Hayku Poccuiickoit
®Denepannn ot 17.05.2012r. Ne 413 (¢ MBMEHEHUSMH U JTOTIOJHEHUSIMH )

— ®epepanbHOl  00pa3oBaTeNbHOM  MpPOrpaMMbl  cpeAHero  obmero  oOpa3oBaHMUS,
yTBEpXKACHHON npukazoM Munnpocsewenus Poccun ot 18.05.2023 r. Ne 371 (¢ u3MeHEHUsAMHU U
JIOTIOJTHEHUSIMH )

— Ilonoxenus «O paboueil mporpamme y4eOHOTO NpEAMETa, Kypca TOCyJapCTBEHHOTO
Oro/KeTHOTO  00mIeoOpazoBaTelbHOTO — yupexkaeHus Jymned Ne373  MockoBckoro —paiioHa
Cankr-IletepOypra « JKOHOMHUUECKHH JIULICH.

Hacrosmas pabouast nmporpamma siBJIsieTcsl COCTaBHOW 4acThi0O OCHOBHOM 00pa3oBaTeiabHON
nporpaMmel  cpenHero ooOmiero oopazoBanuss ['BOY mmmeir Ne 373 MockoBckoro paiioHa
Cankr-IlerepOypra (comepikareabHBINA pa3aen).

CogepxaHue  mporpaMmbl  yuyeOHOro  Kypca  HampaBieHO Ha  (opMHpOBaHHE
€CTECTBEHHO-HAYYHOM TPAMOTHOCTH YYalIUXCS W OPraHU3alMI0 HM3YYCHHUS JOMOJHUTEIHHOTO
MoyJisi (PU3UKH HA JIEATSIBHOCTHOW OCHOBE. B mporpamme Kypca YYHTHIBAIOTCS BO3MOXKHOCTHU
yuebHoro mpenmera B peanusauuu TpedoBanuii ®I'OC COO k miaHUpyeMbIM JTHYHOCTHBIM H
MeTanpeMETHBIM Pe3yJIbTaTaM OO0YUYEeHHs, a TAaKKEe MEXKIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX
y4eOHBIX IPEMETOB Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHMs.

Ha u3yuenue xypca orBoauTcs 68 yacoB 3a J1Ba roja o0y4eHusl.
[Tporpamma moskeT ObITh peanu3oBaHa U B o0beme 51 yaca.

ITnanupyemsble pe3yJbTaTbl 0CBOCHHS Kypca

JIMYHOCTHBIE pe3y/IbTaThI

JIMYHOCTHBIMH pe3yJIbTaTaMU OCBOCHUS Kypca SBJISFOTCS:

chOpMUPOBAHHOCTh  TIO3HABATEJIBHBIX ~ MHTEPECOB  HA  OCHOBE  Pa3BUTHUA

MHTEJJIEKTYaTbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH ydanuxcs;

- yOEeXIEHHOCTh B BO3MOXXHOCTH TO3HAHHS MPUPOBI, B HEOOXOTUMOCTH Pa3yMHOTO
WCIIOJIb30BaHMS JTIOCTMKEHH HAYKHM W TEXHOJIOTMW Ui JaJbHEWIIEro pPa3BUTHS
YEJI0BEUECKOro OOIeCTBa, YBaXKEHHE K TBOPIIAM HAYKH U TEXHHUKH, OTHOIICHUE K
busnKe KaK IeMEeHTY 00IeueI0BeUeCKO KyIbTYPHhI;

- CaMOCTOSITEIHHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUIECKUX YMECHHIA;

- TOTOBHOCTh K BHIOOPY IKH3HEHHOTO IYTH B COOTBETCTBUH C COOCTBEHHBIMHU
MHTEpECaMU U BO3MOKHOCTSIMH;

- MOTHBaIusa 00pa30BaTEIbHON ACATEIHPHOCTH IIKOJBHMKOB Ha OCHOBE JIMYHOCTHO-

OPHUEHTUPOBAHHOI'O MTOAXO0/A;
- (opMupoBaHME IIEHHOCTHBIX OTHOILIEHHH JApyr K JApYyry, Y4YUTEN0, aBTOpam
OTKPBITHI U N300peTeHuil, pe3yapTaTaM 00yueHusl.



MeTtanpeameTHble pe3yJibTaThl
MeranpeamMeTHbIMU pe3yJIbTaTaMHA OCBOEHUS Kypca SIBIISIOTCS:

- OBJIAJICHUE HABBIKAMM CaMOCTOSATEJIBHOTO INPHOOPETEHHs HOBBIX 3HAHUM, OpraHU3aALUU
y4eOHOM 1eATeNIbHOCTH, IOCTAHOBKY 1ieJIeH, IJIaHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH Pe3yJIbTaToB
cBOCH ACATCIIBHOCTH, YMCHHUAMU NPCABUACTD BO3MOKHBIC PE3YJIbTAThl CBOHUX I[Gf[CTBHfI;

- IIOHHUMAaHUC pa3n1/1q1/1171 MCKAY HCXOJHBIMU (baKTaMI/I W TUIIOTE3aMU OJId HUX OG'LSICHCHI/ISI,
TEOPETUYECKUMU MOJIEJIIMU U pEaIbHBIMU OOBEKTAMHU, OBJIA/JICHUE YHHBEPCAJIbHBIMU y4eOHBIMU
JNEHCTBUSAMHU Ha MpUMEpax TMIIOTe3 Ul OOBSCHEHUS M3BECTHBIX (DAKTOB M SKCIIEPUMEHTAIbHON
IIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pad0TKU TEOPETUUECKUX MOJIEIEH MTPOLIECCOB MU SIBJICHU;

- ¢opmHpoBaHHE YMEHUH BOCHPUHUMATH, NepepadaThiBaTh U MPEABABIATH HH(YOPMAIUIO B
CJIOBECHOM, 00pa3HOW, CUMBOJIMYECKON (hopMax, aHATU3UPOBATh U repepadaThiBaTh MOIYYCHHYIO
UH(POPMALIMI0O B COOTBETCTBHM C IOCTABJICHHBIMHM 3a/ladaMH, BbLAEIATh OCHOBHOE COJEp KaHUE
IPOYNUTAHHOI'O TEKCTa, HAXOAUTh B HEM OTBETHI Ha ITOCTABJICHHBIE BONPOCHI U U3JaraTh €ro;

- NpHOOpETEeHHE OIbITa CAMOCTOSATEIBHOTO IIOMCKA, aHAIM3a W O0TOOpa MH(pOpPMAIMU C
HCIIOJIb30BAHHUEM PA3JIMYHBIX UCTOYHUKOB W HOBBIX I/IH(l)OpMaLII/IOHHI)IX TEXHOJOTHI AJI pCHICHUA
[I03HABATEJIbHBIX 3a/1a4;

- pa3BUTHE MOHOJOIMYECKOW W AMAIOrMYecKOM pedM, yMEHHUs BBIpaKaTb CBOM MBICIU U
CIIOCOOHOCTH BBICIYIIMBAaTh COOECEJHMKAa, NOHMMATh €ro TOYKY 3pEHHMs, NPU3HABATH IIPABO
Jpyroro 4ejoBeKa Ha MHOE MHEHHUE;

- OCBOCHHE NPUEMOB JICHCTBHI B HECTAaHIAPTHBIX CUTYalUsX, OBJAJICHHE IBPUCTUUYECKUMHU
METO/aMU peLIeHus IpolieM;

- (dopmupoBaHWEe yMEHHI pPAa0OTaTh B TPYIIE C BBHIMOJHCHHEM PA3JIMYHBIX COIHAIBHBIX
pOJIGfI, MNpEACTaBJIAThL U OTCTAWBATL CBOU B3TJIAABI U y6e)KI[eHI/I$I, BECTU AUCKYCCHUIO.

IIpenmeTrHbie pe3yJIbTaThI

- YMEHHE paclo3HaBaThb NPOOJIEMBbI, KOTOPbIE MOXHO PEHIMTh MPU MOMOIIM (PU3NYECKUX
METOJIOB; AaHAJIM3UPOBATH OTJENIbHBIE ASTalbl NMPOBEACHUS HUCCIEIOBAHUN M HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUH U OMBITOB;

- YMEHHE CTaBUTh OIIBITHI 110 UCCIEIOBAHUIO (PU3UUECKUX SBJICHUNA UM (PU3MUECKUX CBOICTB
Ten 0e3 HCHOJB30BaHUS NPSIMbIX H3MEPEHUN; Hpu 3TOM (OpMyIHpoBaTh MpodieMy/3agauy
y4eOHOro 3KCIEepUMEHTa; COOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOTO O00OpYyIOBaHUS; IMPOBOAUTH
OTIBIT U (POPMYIIUPOBATH BBHIBOJIBL.

- TIOHMMaHHE POJIM SKCIIEPHUMEHTA B MTOJIyYeHUH HayqHOH MH(popMaiuu;

- IIpPOBEJEHHUE MPSAMBIX U3MEPEHHH (PU3MUECKUX BEIMYMH: BpPEMsl, PacCTOSIHUE, Macca Tea,
o0beMm, cuiia, TemrepaTypa, arMochepHoe JaBlIeHNe, BIaXKHOCTh BO3/yXa, HaNpshKEHHe, cuila TOKa,
panuanoHHbIN QOH (¢ MCMOIb30BAaHUEM JTO3MMETPA); MPU 3TOM BHIOMPATh ONTUMANIBHBIA CIOCOO
M3MEPEHUS U UCII0JIB30BATh IPOCTEMIINE METOIbI OLIEHKH IIOTPEIIHOCTEN N3MEPEHUI.

- YMeHHe aHaIM3UPOBATH CHUTYallMH MPAKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa, y3HaBaTh B
HUX TPOSIBJICHUE W3YyYEHHBIX (UINYECKUX SBICHUM WM 3aKOHOMEPHOCTEH M NPUMEHSTh
UMEIOIIMECs 3HAHUS IS UX OObACHEHHUS;

- TIOHMMaHHE€ MPUHILUIOB JEHCTBUS MAIlWH, MPUOOPOB U TEXHUUECKUX YCTPOUCTB, YCIOBHS
ux 0€30IacHOro MCMOJb30BaHNUs B TOBCEIHEBHOM JKU3HH;

- HUCIOJIb30BaHWE TPU BBHIMOJIHEHUH Y4YEOHBIX 3a/lad HAay4HO-TIOMYJSIPHOW JUTEpaTypbl O
(bu3nUeCcKUX SBICHUSX, CIPABOYHBIX MaTepHaJIoB, pecypcoB HTepHeT.



COJAEPKAHUE YYEBHOI'O KYPCA

[Iporpamma y4eOHOro Kypca OTJIMYAETCS OT YPOKOB (DM3MKHM OONbIIeH MpaKTUYECKOH

HAIPABJIECHHOCTHIO U CUCTEMHO-ACSTEIbHOCTHBIM XapaKTEPOM.
Teoperuueckass 4YacTb MPOrpaMMBbl  JaeTcs JO3MPOBAHO M TO3BOJISIET 0000mIMTH U
CUCTEMATHU3UPOBATh YK€ HMEIOLIMECS 3HaHWs ydalluxcs. Teopus CONpPOBOKIAACTCS INPAKTUKON
(vHauBHyandbHAsA paboTa win paboTa B mapax), KOTOpas MOJATBEPKAAET BHIBOIBI TEOPUHU M CIIYKHT
JUI MOTUBALIMM y4YallluXcs K JaJbHEHIeMy U3yUeHHUIO (PU3HKH.

@opMbl TIpOBENIEHHUSI YPOKOB pa3zHOOOpasHbl: Heceda, npaKmuKkym, mpeHuHz, Onbvimol u
akcnepumenmol. OHU BKIIOYAIOT B c€0sl TEXHOJOTMH Pa3BUTUS KPUTHYECKOTO MBILIUICHUS,
npoOJeMHOTO M pa3BHBAmOIIEro oOydeHHs. MeToapl W TNPHEMbl OpPTraHU3AlMH JIEATEIbHOCTH
o0yyaroIuxcsi OpPHUEHTUPOBaHbl Ha (OpMUPOBAHME M PA3BUTHE MX CAMOCTOATENBbHOCTH,
IIO3HABATEJIbHON aKTUBHOCTH, CAMOKOHTPOJISI U HHTEIJUIEKTYAJIbHOE Pa3BUTHE.

@DopMBbI IEATEIIBHOCTH YUYaIUXCsl — UHUBUIyalbHbIE Y TPYIIIOBBIE (B TOM YHCIIE, B MAJIbIX
rpynnax — rnapax). Bug nestenbHOCTH — Ho3HaBaTEIbHBIM.

Mexanuka

Kunemamuka

Mexannueckoe ABM>KeHHE. OTHOCUTEIBbHOCTh MEXaHUYECKOTO JBMKEHUA. CUcTeMa OTCYETa.
Tpaexropus.

PaBHOMEpHOE W PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBIKeHHE. ['padmku 3aBHCHUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMELICHUS MAaTEPUAIIBHON TOYKU OT BPEMEHH.

CoboaHoe najzieHue. Y ckopeHue cBOOOIHOTO MaieHusl.

KpuBonnHeiiHoe 1BukeHUE. [[BrkeHre MaTeprualIbHON TOUKH 110 OKPY>KHOCTH C IIOCTOSIHHOM
10 MOJYJIIO CKOPOCThIO. YTJIOBasi CKOPOCTh, JJMHEHHAsE CKOpOCTh. [lepron n yacTtora obOpaiieHus.
LleHTpOoCTpEMHUTENIBHOE YCKOPEHHUE.

TexHUuecKkue ycTpoicTBa M INPAKTUYECKOE MPUMEHEHHE: CIIMIOMETP, ABU)KCHHUE CHAPSIOB,
LIEIIHBIE U PEMEHHBIE NIEPEIauH.

Hunamuxa

IIpunnun otHocutenbHOCTH ['anunes. Ilepsbiii 3akoH Hprorona. MHepruanbHble CHCTEMBI
OTCUY€Ta.

Macca tena. Cwuma. Ilpunmun cynepnosunuu cwi. Bropoit 3akoH Herootona pns
MaTepHaIbHOMN TOUKHU. TpeTuit 3akoH Hpl0TOHA [17151 MaTepraibHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuyeckas CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

MoOMEHT Cuiibl OTHOCHUTEIBHO OCH BpalleHusd. [lneqo cumel. YcnoBus paBHOBecUs TBEPAOTO
Tena.

TexHudyeckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUWE: MOIIMITHUKY, JBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

3akonwl coxpanenusn 6 mexanuke

Nmnynbc mMaTepuanbHONW TOYKU (Tena), CUCTEMbl MaTepHUaIbHBIX TOYeK. MMmmynbc cuiel u
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEHHUs UMITylbca. PeakTuBHOE ABMKEHHUE.

Kunernueckast »Heprusi MarepuanbHOM TOukH. Teopema 00 M3MEHEHMHM KHHETHYECKOM
DHEPIUH.

[TorenunanbHas >Heprus. I[loTeHIMaNbHas SHEPrus ynpyro AeQOpMUPOBAHHOM MPY>KUHBI.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnuanbHble W HENOTEHIMaJ bHbIE CHIBL. CBs3b pabOTHl HEMOTEHUMATbHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPIUH.

MouJiekyasipHasi pu3nKa U TEPMOJANHAMUKA

OcCHO6b1 MONEKYNAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJOXKEHUSI MOJEKYJISIPHO-KMHETHUECKOW TEOPHHM M HMX OINBITHOE 00OCHOBAHUE.
bpoynoBckoe nBumxenue. Auddysus. Xapakrep IBUKEHUS U B3aMMOJAEHCTBHS YacCTHIl BELIECTBA.
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Mogenu cTpoeHHs Ta30B, JKUAKOCTEH U TBEPABIX Tel U 0OBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonmnuectBo Bewectsa. [loctosiHHas ABorapo.

Mogaens wupeanbHOro raza. OCHOBHOE YpaBHEHHE MOJEKYJIIPHO-KUHETHUYECKON TEOpUU
uzieanbHOro raza. AGCOIIOTHAs TeMIlepaTypa Kak Mepa CpeHed KNHEeTHUECKONW SHEPTUU TEMJIOBOTO
IBWKEeHHMs dactun rasa. Illkama temmneparyp KenbsBuHa. ['a3oBble 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlambrona. M3ompoiecchl B UIACATBHOM Ta3e C IMOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduueckoe npencTaBIeHHE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

OcHo6bl mepmoOuHamuKu

TepmonuHamMuueckass cucreMa. BHYTpEHHs OJHEprusi TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl €€ u3MeHeHus. KommdecTBo TemsaoTsl U paboTa. BHyTpeHHssI 3Heprus OAHOATOMHOIO
UJCAIBHOrO raza. Buapl Temionepeaaun: TEILUIONPOBOIHOCTb, KOHBEKIMS, U3Iy4eHHUE. Y AeibHas
TEIJIOEMKOCTH BelecTBa. Koau4ecTBo TEIUIOTHI IIPHU TEIUIONEepeaaye.

[Tonsitre 06 anuabataHOM mporiecce. [lepBrril 3aKoH TepMoauHaMHUKH. [IprMeHeHHEe TIepBOTO
3aKOHa TePMOJAMHAMUKH K u3onporeccam. ['paduueckas uarepnperanus padoTsl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMocTh NpoLeccoB B IPUPOE.

DJIeKTPOAMHAMHUKA

Inekmpocmamuka

DnekTpu3zanus Tea. DIeKTpudeckui 3apsa. [IBa Buaa snektpuueckux 3apsaos. [IpoBoaHuky,
JURJIEKTPUKU U TIOJTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOIO 3apsa.

Pabora cun snextpocratuueckoro noss. [lorenuuan. Paznocts noreHnuanos. [IpoBogHuku
U JUBJIEKTPUKH B JIEKTPOCTATUYECKOM Tosie. JluanekTpruieckasl IpOHUIIAEMOCTb.

OnektpoéMkocTb. KoHaeHcaTtop. DIEKTPOEMKOCTh IUIOCKOIO KOHJIEHCATOpa. OHEprus
3apsKEHHOI0 KOHJIEHCATOPA.

Maznummnoe noane.

B3auMozeiicTBuE NOCTOSIHHBIX MAarHUTOB M MIPOBOJAHUKOB ¢ TOKOM. MaruutHoe nosie. Bektop
MarHuTHOM MHAYKUMH. [[pUuHIMN cynepno3uuyu MarHUTHBIX mosiel. JIMHUUM MarHUTHOM UHTYKLIHH.

MarautHoe Mojie NPOBOJHHMKA C TOKOM (NPSMOTO IMPOBOAHMKA, KAaTyIIKH U KPYroBOI'O
BUTKa). OnbIT Opcrena.

Cuita AMniepa, e€ HanpaBJIeHUE U MOIYJIb.

Cuna JlopeHua, €€ HanpaBJIeHUE U MOAYJb. /[BHyKEeHUE 3apsHKEHHOM 4acTHULIBI B OTHOPOAHOM
MarHuTHOM noJie. Pabora cumsl Jlopeniia.

MarnuTtHoe nosje B BeuiecTse. eppomMarHeTuky, napa- U 1MaMarHeTUKH.

TexHUyeckue YCTpOIICTBA W TEXHOJIOTUYECKUE IMPOLIECChl: MPUMEHEHHE IOCTOSIHHBIX
MarHuTOB, DJJEKTPOMArHUTOB, TECTEP-MYJIbTUMETpP, OJIIEKTpOJABUTraTeNb SKOOM, YCKOpUTENU
AJIEeMEHTApHbBIX YaCTHII.

dnexmpomaznumnan uHOYKUuA.

SBnenue snekTpomMarHuTHOM uWHAYKUMU. [loTok Bekropa MaruutHOM uHIYKIuu. 2J1C
MHAYKIHMH. 3aKOH 3JIeKTpoMarHuTHOM MHaykuuu dapaned. Buxpesoe anektpuueckoe none. Toku
dyxo.

OJIC nHAYKIIMY B IPOBOJIHUKE, JTBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM ITOJIE.

ITpaBuio Jlenna.

NunyktuBHocTh. Karymika MHAYKTUBHOCTM B ILIENM IOCTOSIHHOTO TOKa. SIBlneHue
camonHaykuu. 9J1C caMOMHAYKINN.

DHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHu4eckue yCTpoOMCTBAa M TEXHOJIOTMUECKUE MPOLECCHhl: MHIYKIHUOHHAS M€4Yb, COJICHOU]I,
3allMTa OT JIEKTPU3ALUU TEJ MPU ABUKEHUU B MATHUTHOM T10JI€ 3€MIIU.

Kosed0anusi 1 BOJIHBI.

Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOIHBIEC KOJIEOAHMS.

["apmonnueckue konebanus. Knunemarnueckoe U TUHAMUYECKOE OMUCAaHKE. DHEPreTHIECKOe
omnucaHue (3aKOH COXpaHEHUS MEXaHWUYECKOW »dHepruu). BBIBOA THHAMHYECKOTO OIHCAHUS
rapMOHHMYECKHUX KOJICOAaHUHN U3 UX DHEPTreTUYECKOTO U KHHEMATHIECKOTO OIMCAHUSI.

Avmumtyna u ¢asza konebanuid. CBsI3b aMIUIMTY/bI KOJ€OAHUN HMCXOJHOW BEIMYUHBI C
aMIUTUTYIaMU KosieOaHui €€ CKOPOCTH U YCKOPEHHS.

[Tepuon u uvactota kosnebanuit. Ilepron Manbix CBOOOAHBIX KOJIEOaHMN MATEMaTHYECKOTO
MasTHHKA. [lepro cBOOOIHBIX KOJIeOaHU TPYKUHHOT'O MasITHHUKA.

[TonsiTue o 3aryxaronux kojeOaHusx. BeiHyXaeHHBbIC KoneOanus. Pezonanc. PesonancHas
KpHBas. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOH. ABTOKOJICOAHMS.

TexHuueckue yCTpOMCTBA W TEXHOJOTUYECKHE TMPOIECChl: METPOHOM, 4Yachl, Kaudelu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

InekmpomazHummusvle KOneOaAHUs.

Konebarenbuplii koHTYyp. CBOOOAHBIE SJIEKTPOMAarHUTHBIE KOJEOAHHS B HUACATHHOM
konebaresbHOM KOHType. Dopmyma Tomcona. CBs3p aMIUIMTYIbI 3apsga KOHIEHcCATopa C
aMIUIUTYIOM CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUU B UI€aIbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxapmue  3JeKTPOMAarHUTHBIE  KoJieOaHWs.  BBIHYXKICHHBIE  AJICKTPOMArHUTHBIC
KoJieOaHus.

[TepemenHbIil TOK. MOIITHOCTH IEpEMEHHOTO TOKA. AMIUTUTYTHOE U JCHCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA W HAIIPSDKEHUS TP Ppa3IMUHON (hOpME 3aBUCUMOCTH ITIEPEMEHHOTO TOKA OT BPEMEHH.

CunycougaibHbINA IEPEMEHHBIA TOK. Pe3ncTop, KOHIEHCATOP M KATYIIKa UHIYKTUBHOCTU B
LEMY CHHYCOUIAJIbHOTO TIEPEMEHHOTO TOKa. Pe3oHaHc TOKOB. Pe3oHaHC HanpsKeHU.

WneanpHbiii Tpancpopmarop. IlpomsBoacTBo, mepemada W IMOTPEOJICHHE DJICKTPUUECKOU
SHEPTUH.

DKOJIOTHYECKUE PHUCKH TIPU TMPOU3BOJICTBE dJEKTpOdHEpruu. KynbTypa HCHOIB30BaHUS
AJIIEKTPOIHEPTUH B TIOBCETHEBHOM JKU3HHU.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: AJIEKTPUUYECKUA 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, IMHUHU 3JEKTpoIepeaay.

Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60JIHDL.

MexaHnnyeckne BOJHBI, YCIOBUSI UX pachpocTpaHeHus. [lonepeunbie U Mpo10abHbBIE BOJTHBI.
Ilepnon, cKOpOCTh paclipoCTpaHEHHUs U JIMHA BOJHBI. CBOKMCTBA MEXaHUYECKUX BOJIH: OTPaKEHHE,
npenomiieHue, uHTephepeHns u Aupakims.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

[IIymoBoe 3arpsi3HeHNE OKPYKAIOIICH Cpe/IbI.

DJIEKTPOMAarHUTHbIE BOJIHBI. YCIIOBUS HW3JIYyY€HHUsl AJIEKTPOMATHUTHBIX BOJH. B3anmuHas
OpUEHTALIMS BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiiCTBa  DJIEKTPOMATHUTHBIX  BOJH:  OTPKEHHUE, TMPEJIOMIICHHE,  IOJSPU3aIINS,
uHTepdepeHus 1 Tudpaxus.

[IIkana 3MeKTpOMarHUTHBIX BOJH. [I[puMeHeHNEe S7IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paTnoCBA3M U TeneBuaeHus. Paanonokamnusi.

DIIeKTPOMarHUTHOE 3arps3HEHNE OKPYIKAIOIIEH CPEIbl.

TexHU4YecKHe YyCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: MY3BIKAIbHBIE WHCTPYMEHTHI,
panap, paAMONpUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-meus, ynbTpa3ByKoBasi JUarHOCTUKA
B TCXHHUKE M MCIHIMHE.



Onmuka.

IIpssMonuHEHOE pacIpocTpaHEHUuEe CBeTa B OfHOpoAHOU cpexpe. JIyu csera. TodeuHbid
HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbBl OTpaxkeHMs cBeTa. [locTpoeHue wn300pakeHUl B INIOCKOM
3epkane. Ceprudeckne 3epkaia.

[Tpenomnenue cBeta. 3aKOHBI IPEIOMIICHUS cBeTa. AOCOTIOTHBIN MOKa3aTeab MPeTOMICHUS.
OTHOCHTEBHBIN IIOKA3aTeNb NMpeJOMIICHHA. [I0CTOSHCTBO 4acTOTHI CBETAa M COOTHOIICHHE IUINH
BOJIH IIPH [IEPEXO0I€ MOHOXPOMATHUYECKOIO CBETAa YePe3 IPaHUIly pa3zeiia IByX ONTHUYECKUX CPELl.

Xon nydeit B mpu3Mme. Jucnepeus ceeta. CioxHbIN cocTtaB Oenoro ceera. [[Ber.

ITonHoe BHyTpeHHEE OoTpaxkeHue. [IpeenpHblil yroil IOJIHOrO BHYTPEHHETO OTPAKECHHUS.

Cobuparomue u pacceuBaromye JUH3bl. ToHkas nuH3a. POKYCHOE pacCTOSTHUE U ONITUYECKast
CHJIa TOHKOHM JIMH3bl. 3aBUCHUMOCTh (POKYCHOI'O PACCTOSHHUS TOHKOH C(epudecKoil JIMH3bI OT €&
TE€OMETPUM U OTHOCUTEIIBHOTO TOKA3aTeIs IPEIOMIICHUS.

@dopMya TOHKOM JIMH3BL. Y BEIUYCHHUE, 1aBACMOE JINH30MU.

Xox myda, IPOLIEAUIETO JIMH3Y 10/ MPOU3BOJIBHBIM YIJIOM K €€ INIAaBHOW ONTHYECKOW OCH.
[TocTtpoenne n300paskeHU TOUKKU U OTpe3Ka MPsIMOM B COOMpAIOIUX U PACCEUBAIOILUX JIMH3aX U
UX CHCTEMaX.

OnTuueckue npudopsl. Pazperaromnias ciocoOHocTh. ['11a3 Kak ontuyeckas cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

Bonnosas ontuka. Untepdepenuus cera. KorepeHTHble HCTOYHUKU. Y CIIOBHSI HAOJIIOICHUS
MaKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLIMOHHON KapTHHE OT JBYX KOTE€PEHTHBIX HCTOYHHKOB.
[Tprmeps! KJ1aCCUYECKUX UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus ceera. Judpakunonnas pemeérka. Y caoBUe HaOMIOICHNS ITaBHBIX MAaKCUMYMOB
IpY NaJleHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PELIETKY.

[Tonsspu3zanus ceera.

TexHudyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIyla, IEpPUCKOIL,
¢doroannapar, MUKPOCKOII, IPOEKIIMOHHBIN anmnapar, IpOCBETJIEHUE ONTHKHU, BOJOKOHHAs ONTHKA,
TU(pPaKLUOHHAS pelIETKa.

OcCHOBBI ClIENMAJIBHON TEOPHUH OTHOCHTEIbHOCTH.

I'paHnnBI IPUMEHMMOCTH KJIAacCHMYeCKOM MexaHuku. lloctymnartsl crnenuanbHOM Teopuun
OTHOCHUTEJIBHOCTH.

[TpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  [IpeoOpazoBanust  JlopeHma.  YcioBue
NPUYUHHOCTUA. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJIEHNE BPEMEHHU U COKPALCHUE JUIMHBI.

OHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHuueckne yCTpONWCTBA M TEXHOJIIOTMYECKHE IIPOLECCHI: CIYTHUKOBBIE TNPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

OnpeneneHue UMIYNbca M SHEPrUM PEISATUBUCTCKUX dYacTull (1o ¢otorpadusM TpPEKOB
3apsHKEHHBIX YaCTULl B MATHUTHOM I10JIE).

KBanToBas ¢gusuka.

Kopnyckynapno-eoanoeoit oyanuszm.

PaBHOBeCHOE TeTIOBOE M3IydYeHHE (M3TydeHrne aObCONMIOTHO YEPHOTO Tela). 3aKOH CMEIICHUS
Buna. I'unioresa [Iimanka o xBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®oroaddext. Onbitol A. I'. Ctonerosa. 3akoHs! poToddpdexra. YpaBHeHue DiHIITEHHA 11
dotorddekra. «Kpacuas rpanuiay Gorodddexra.

JlaBneHue cBeta (B YaCTHOCTH, JAAaBJICHHE CBETa HAa aOCOJIFOTHO MOTJIOUIAIONIYI0 U a0COIIOTHO
oTpakarolyto nosepxHocts). OnbiTel I1. H. JleGenena.



BonHoBble cBoiicTBa yactul. Bomnsl ne bpoins. [nuna BonHbl ne bpoins u pasMepsl
00J1acTH JIOKaNU3alK JBIDKYIIEics yacTuiel. KopnyckynsspHO-BoIHOBOHM nyanusMm. [udpakuus
JJIEKTPOHOB HA KPUCTAJIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéHnocTen [ eiizenoepra.

TexHuUeckne yCTpOHCTBA M TEXHOJIOTMYECKHE IPOLECCH: CIEKTPOMETP, (HOTORIEMEHT,
¢doTonaTunK, TYHHETBHBI MUKPOCKOII, COJTHEYHAasi OaTapesi, CBEeTOUO/.

QDu3uka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOoeHUs aToMa. [lnanerapnas mozens atoma Pesepdopaa.

[Tocrynarsl bopa. M3nyuenue u mnorjouieHne (OTOHOB IpPU IEPEXOJE aToMa C OJHOrO
YPOBHsI SJHEPTUU Ha APYTOH.

Bunel ciektpoB. CekTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.

CnioHTaHHOE U BBIHY)KJEHHOE H3JlyueHue cera. Jlasep.

TexHHueckne yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIEKTPAJIBHBIM  aHAIU3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Du3uxa amomHo20 A0pa u I1EMEHMAPHBLIX YACMUY,.

Hyknonnas monens snupa I'eitsenOepra—MBanenko. 3apsn sapa. MaccoBoe 4ucio sjpa.
H3otomsl.

PagnoaktuBHOCTh. Aunb(a-pacman. DIEKTPOHHBIM M TMO3UTPOHHBIA Oera-pacmaa. ['amma-
U3JIy4CHHUE.

3aKOH paguoakTHBHOrO pacnazna. PanumoakTuBHple wH30TONBI B IHpupozae. CBoiicTBa
VOHM3UPYIOLIETO H3JIydYeHUs. BiusHue pajinoakTUBHOCTH Ha JKUBBIE OpraHu3Mbl. EcTecTBEHHBIN
¢don uznyuenus. [lozumerpusi.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

SAnepuble peakuuu. Jlenenue u cuHres saep. SaepHsie peakropsl. [IpobieMsl ynpasiseMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHYECKUE aCIIEKThI PA3BUTHUSA SACPHON SHEPIETUKU.

Meroas! perucTpalvy U UCCIEA0BAHNS JIEMEHTAPHBIX YaCTHULL.

DyHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapuoHBI, ME30HBI M JenToHbl. lIpencraBienune o
CranpaprtHoil Mogenu. KBapk-TirooHHast MOJEINb apOHOB.

®usnka 3a npeaenamu CtannapTHON Mojenu. TEMHass MaTepust U TEMHas SJHEPIHsL.

EnuHcTBO Qu3nyeckoil KapTUHBI MUpa.

TexHu4eckne yCTpPONMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: JTO3MMETP, Kamepa BuibcoHa,
SJIEpHBINA PEaKTOp, TEPMOSIEPHBII peakTop, aToMHast 60MOa, MarHUTHO-PE30HAHCHAs ToMorpadusi.

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI

B pesynbrare uzydenus Kypca y ydamierocst OyayT copMUpPOBaHbI CIEAYIONINE JIUYHOCTHBIE
pE3yJIbTaThl B YACTH:
1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:
— IPOsIBJIIEHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHMIO pOCCUICKON (DPM3NUECKOM HayKH;
— LIEHHOCTHOE OTHOILIEHHUE K TIOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
— TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B OOCYXJIEHHHM OOIIECTBEHHO 3HAUYUMBIX U STHYECKUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM MPUMEHEHUEM TOCTHXKEHUH (PU3HKH;
— OCO3HAHME BaAXHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B JESATENILHOCTH YUEHOTO;
3) acTeTM4eCKOr0 BOCIIMTAHMSI:
— BOCHpUATHE OJCTETHUECKUX KauecTB (U3NYECKON Haykd: €€ TapMOHHUYHOIO IOCTPOEHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:



— OCO3HaHHE IIEHHOCTH (PU3MYECKOM HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
pPa3BUTHUSA TEXHOJOTUH, BAKHEUIIEH COCTABIISIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JIFOO03HATETHPHOCTH, HHTEPECA K UCCIEIOBATEIbCKON e TEIbHOCTH,

5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIHOHAJIBLHOI0 0JIATONOJIYYMSI:

— OCO3HaHHME IICHHOCTH O€30MMacHOro o0pa3a XU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BOXHOCTH TpaBUJI OE301IaCHOTO IOBEJICHMsI Ha TPAHCIOPTE, Ha JIOpPOrax, C AJIEKTPUYECKUM H
TEIJIOBBIM 000PYI0OBaHUEM B JOMAIIIHUX YCIIOBHUSX;

— c(hOopMUPOBAHHOCTh HaBbIKa peQUICKCHUU, MPU3HAHUE CBOETO TMpaBa Ha OMMUOKY M TaKOro e
npaBa y Ipyroro 4ejoBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

— aKTMBHOE Y4YacTHE B pEIICHUU IPaKTHUYECKHX 3a7ad (B paMKax CeMbU, O0Opa30BaTEIHHOU
OpTraHMU3aIK, TOPO/Ia, Kpasi) TEXHOJIOTHIECKON U COIMANBHON HANPaBIEHHOCTH, TPEOYIONIUX B TOM
yucie U PU3NIeCKnX 3HaAHUH;

— UHTEPEC K MPAKTUIECKOMY H3y4eHUIO TPodheccuil, CBsI3aHHBIX C PU3UKOIA;

7) 3K0JI0OTHYECKOT0 BOCTTUTAHUS:

— OpHUEHTAIMs Ha MPUMEHECHNE QU3NYCCKUX 3HAHUU JJI PEIICHUS 3a7ad B 00JIACTH OKPYKAOIIEH
cpenbl, IJIAHUPOBAHUS IOCTYNKOB U OLEHKM HMX BO3MOXHBIX IOCIEACTBUH ISl OKPYKaroIIeH
Cpenpbl;

— OCO3HaHHE TTI00ATBFHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTeil UX pelIeHus;

8) axanTanuu K U3MEHSIOIMMCH YCJIOBUAM COLHUAIBHON U MPUPOAHOH CPebl:

— TOTPeOHOCTh BO B3aMMOJICHCTBUM IIPH BBITTOJIHCHHHM HCCJICAOBAHMN W MPOEKTOB (HU3UYECKOMN
HaIPaBJICHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTUX;

— MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO ACSATEIHHOCTD;

— NOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHW, B TOM uucie (GOPMYyIHUPOBATh UICH, TOHATHUSA,
TUTIOTE3bI 0 (PU3NYECKUX O0OBEKTAX U SBJICHUSX;

— OCO3HAaHHE JCPUIMTOB COOCTBEHHBIX 3HAHWUH M KOMIIETEHTHOCTEH B 001acTH (DU3HKH;

— IJTAHHPOBAHUE CBOECTO PA3BUTHS B IPHOOPETCHUHM HOBBIX (PM3MYECKUX 3HAHU;

— CTpEMJICHHE aHATU3UPOBATh U BBISBIISITH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMUKHU, B TOM
YHCIIe C UCTIOJIb30BaHUEM (DU3UYECKHUX 3HAHUM;

— OIIEHKAa CBOMX JEHCTBHI ¢ y4€TOM BIMSHHS Ha OKPYXKAIOUIYIO CPEAy, BO3ZMOXKHBIX TIOOAbHBIX
IMOCJICICTBUH.

METAINPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHMs MporpamMmbl Kypca y oOydaromerocs OyayT cQOpMUpPOBaHBI
MeTamnpe/AMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE I[03HABATEIBHBIE YHHUBEPCAJIbHBIE Y4YEeOHBIE
JecTBUS, KOMMYHMKATHBHbIE YHUBEpCAIbHbIE yueOHbIe IEHCTBUSA, PETYISITUBHbIE YHUBEPCAIbHBIE
yueOHbIe AeHCTBHUS.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBHUS

ba3oBble JJoruyeckue AeMcTBUA:

— BBIIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHMUIA);

— yCTaHaABIWBATh CYIICCTBEHHBINM NpPHU3HAK KIACCH(UKAIMK, OCHOBAHUSA [JIsi OOOOIICHUS W
CpaBHEHMUS,

— BBUIBJISITH 3aKOHOMEPHOCTHM M TMPOTHBOpPEYMs] B paccMaTpuBaeMbIX (akTax, AAHHBIX U
HAOIIOIEHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;



BBISIBIISITH TPHYUHHO--CJICJICTBEHHBIC CBSI3U MIPHU M3YyYCHUN (PH3MUECKUX SIBICHUH U MPOIIECCOB,
JeNaTh BBIBOJBI C HWCIOJB30BAHWUEM JIEAYKTUBHBIX M WHAYKTHBHBIX YMO3aKIIOYCHHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AIX (PU3UUYECKUX BEIUYHH,

CaMOCTOSTEIIbHO BBIOMpATh CHOCO0 perieHus: y4eOHOW (U3MYecKor 3amadu  (CpaBHEHHE
HECKOJIbKMX BApUAHTOB PELICHHUS, BHIOOp Hambosee MOIXOISMIIETO ¢ YUYETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

MCII0JIb30BaTh BONPOCHI KaK UCCIIEN0BATEIbCKUII HHCTPYMEHT MO3HAHMUS,

IPOBOJIUTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY IUIAaHY OIIBIT, HECIOXHBIH (U3NUIECKUi
9KCHEPUMEHT, HEOOJIbIIOE UCCIIE0BaHUE (PU3UUECKOTO SBICHHUS;

OLICHUBATh Ha TPUMEHHMMOCTb M JIOCTOBEPHOCTh HH(MOpPMAIMIO, TOJYYEHHYI0O B XOJ€
VICCJICIOBAHMSI MJIU DKCIICPUMEHTA;

CaMOCTOSITENIbHO (OpPMYIHpOBaTh OO0OOIIEHMST W BBIBOJBI IO pE3yJbTaTaM IPOBEIEHHOTO
HaOJI0ACHNUS, OIIbITA, UCCIICOBAHMS;

NPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (U3NUYECKUX TIPOLIECCOB, a TaKXKe
BBIJIBUTATh TPEANOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

OPUMEHSATH PA3IUYHbIE METO/Ibl, MHCTPYMEHTBI U 3alpoChl IpU MOMCKe U 0TOOpe HHpOpMaLUU
WM JaHHBIX ¢ yYETOM MPEIIIOKESHHON yueOHOH Ppu3rueckoii 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBAaTh U MHTEPIPETUPOBATh MHPOPMALIUIO PA3IUYHBIX BHJIOB U
dbop™m npeacTaBIeHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMAalbHYIO (QOpMy MpejacTaBieHuss UHPOpMALUU U
WITIOCTPUPOBATH PElIaeMbIe 3a/1a4l HECIOKHBIMH CXEMaMH, TUarpaMMaMu, HHOH TrpaduKoi 1
UX KOMOUHAIMSIMU.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

B XOJe OO0CyXJIeHHs yueOHOro MaTepuaia, pe3ylbTaToB JaOOpaTOpHBIX pabOT M MPOEKTOB
3aJ]aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMbl U BBICKA3bIBaTh WJICH, HAICJICHHBIC Ha
pelIeHre 3aJaui U NoJiiepKaHue 01arokenareaIbHOCTH OOLIEHMS;

COTIOCTABJISITh CBOM CYXACHUSI C CYKICHHSIMH IPYTUX YYaCTHUKOB TUAOra, OOHApy>KHUBaTh
pa3auvue U CXOJCTBO MO3UIINH;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX;

MyOIMYHO TPEACTaBIATh PE3YNbTaThl BHINOTHEHHOTO (DU3MUECKOTO OMbITa (IKCIEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUAYATbHOW pabOTHI MpuU
pelIeHnH KOHKPETHON (pru3HUecKoil mpoOIemsl;

MPUHUMATH 1€ COBMECTHOM AESITeTbHOCTH, OPraHU30BBIBATH JIEHCTBUS MO €€ TOCTHXKEHUIO:
pacrpenenarTb poju, 00CYXAaTh MPOIECChl M PE3YJIbTaThl COBMECTHOW palOThI, 0000IIaTh
MHEHUS HECKOJIbKHX JIFOJICH;

BBIMOJHATh CBOIO YacTh pabOTHI, JOCTHras KayeCTBEHHOI'O pe3ysibTaTa [0 CBOEMY
HATPABIICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMHU YJICHAMH KOMAaH/IbI,

OLICHMBAaTh KauyecTBO CBOEr0 BKJIaga B OOHIMI MPOAYKT MO KPUTEPHSIM, CaMOCTOSTEIbHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

BBISIBJISITH MPOOJEMbl B JKU3HEHHBIX U YYEOHBIX CHUTYalUsX, TPeOYIOIIMX JUIs pelIeHus
bu3nUecKrux 3HaHUMH;
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OpPUEHTUPOBATHCS B PA3NUYHBIX MOAXOJaX MPHUHATHS pElIeHUN (MHIWBUIYaJbHOE, MPUHSITHE
pEIIeHUs B TPYyIIEe, IPUHATHE PEIICHUN TPYITION);

CaMOCTOSITENIbHO ~ COCTaBIIATh ~ QJITOPUTM  pelieHuss (QU3MYecKoW 3aJauyud WU I[IJIaHa
UCCIIEIOBaHMUSI C Y4€TOM HUMEIONIMXCA PECypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATH MPEIJIaracMble BApPUAHThI PEILICHU;

Jienath BEIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IIpeJyIaraTh IJI1aH €€ N3MEHEHNUS;

OOBSICHATh IPUYMHBI TOCTUKEHUS (HETOCTUKEHUS) PE3yIbTATOB JI€ATEIILHOCTH, 1aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTh (B TOM 4YHCIE B XOJ BBIIOJHEHUS (PU3MUECKOrO
UCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBIIMXCS CUTYallUi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUIM;

CTaBUTH ce€0s1 HA MECTO JPYroro 4ejioBeKa B XOE CIOpa MM AUCKYCCHM Ha HAyYHYIO TEMY,
IOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;

NpU3HABATh CBOE MPABO HAa OMIMOKY MPHU pelieHHH (GU3UIECKUX 33734 WM B YTBEPKACHUAX HA
Hay4HbIE TEMbI U TAKOE K€ MPaBo APYroro.

NPEJIMETHBIE PE3YJIBTATHBI
VYmMmenue:

Pemate Tpaduueckue W KavyeCTBEHHBIE 3aJaud 10 KHHEMAaTHKE, CTPOUTHh TpaduKu
3aBHCHUMOCTEH, OTMCHIBATH ABIKEHHE Tella rpauuecKuM METOAOM;

pacnio3HaBaTh (u3MUeckue sBICHHS (TPOIECChl) W OOBICHATH WX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY M KBAHTOBOW (PU3UKHU: JEKTPUUECKas MPOBOJUMOCTbD, TEINIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBHS TOKa, B3aHMMOJCHCTBHE MAarHUTOB, AJIEKTPOMArHUTHAs
UHAYKIMS, JefiCTBME MarHMTHOTO MOJs Ha MPOBOJAHUK C TOKOM WU JABIKYLIUICS 3aps,
AIIEKTPOMAarHWTHbIE KOJ€OaHWUs W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpakeHHe, MpeomiieHue, MHTepdepeHus, Tudpakiuus U MOJSpPU3aLUs CBETa, JAUCIEPCHS
cBeta, (orosnexTpudeckuii 3¢ppexr (porodrddexr), cBeroBoe aaBIeHHE, BO3HUKHOBEHHE
JIMHENYATOro CIeKTpa aToMa BOJIOPO/A, ECTECTBEHHASI U UCKYCCTBEHHAs palOAKTUBHOCTD;
aHaM3UpOBaTh (pU3MUECKHEe MPOIECChl W SBIEHUS, HUCHOJb3ysd (U3NYECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IOCIIEAOBAaTENPHOTO M MapajyIeIbHOTO  COEAMHEHUS
MPOBOJHUKOB, 3akoH Jxoymsa—JIeHna, 3aKkOH SJIEKTPOMArHUTHOM WHIYKIMHU, 3aKOH
NPSIMOJIMHENMHOTO PaclpoOCTPaHEHMsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa,

OTpe/eNATh HalpaBiIeHHE BEKTOPAa MHAYKIIMM MArHUTHOTO IOJIS IPOBOJHMKA C TOKOM, CHJIBI
Awmnepa u cuisl JlopeHua;

BBIMOJIHATh OKCIIEPUMEHTHI [0 HCCIEA0BAaHUIO (DU3MYECKHX SIBIEHHMM U IPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX U KOCBEHHBIX H3MEpPEeHUH: Tpu 3TOM  (PopMymupoBaTh
npobnemMy/3ajady ¢ TUNOTE3y Y4eOHOro OSKCHEpHUMEHTa, CcoOupaTh YCTAaHOBKY W3
MPeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTDH OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE M3MEpPEHUs! (PU3NYECKUX BEIMYUH, IPU ITOM BBIOMpPaTh
ONTUMAJIBHBIA CIOCO0 M3MEPEHHs U UCMOIb30BaTh U3BECTHBIE METO/bl OLIEHKH MOTPEIIHOCTEN
U3MEPEHHUI;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKHUX BEJIMYMH C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN: TpU
TOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHpPOBaTh pe3yibTaThl MOJIYYEHHOM 3aBUCHUMOCTH
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¢u3nueckux BeNWYMH B BUAE TaOnuIl W TrpaduKOB, JeNaTh BBIBOABI IO pe3yJbTaTaM
UCCJICIOBAHMS;
pemath pacy€THbIC 33/Ja4M C SABHO 3aJaHHON (pU3MUYEecCKOW MOJEIBIO, UCTONB3Ys (PU3HUecKue
3aKOHBI W TPUHIMIIBI, HA OCHOBE aHAM3a YCJOBHA 33aJaud BHIOMpPATh (U3UUECKYIO MOJEIb,
BBIJICJIATE (PU3MUYECKUE BEIUYMHBI M (OPMYJIbI, HEOOXOOUMBbIE AJIs €€ PELIeHUs, MPOBOJIUTH
pacy€Thl U OLIEHUBATh PEAILHOCTh IOJIyY€HHOI'O 3HaUeHUs (PU3MUECKON BEIUYHMHBI;

pf€oiate Ka4Y€CTBCHHBLIC 3aJaydu:

BBICTpanBaTh JIOTMYCCKH HCIPOTUBOPCUUBYIO LCIIOUYKY

paCCY)I(,Z[eHI/II;'I C OHOpOﬁ Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMECPHOCTHU 1 (1)I/ISPI‘I€CKI/IC SIBJICHUA.

TEMATHYECKOE INTAHUPOBAHHUE

10 knace
DJIEeKTPOHHBIE
(undposbie)
Neni/m Tema KounyecTBo 4yacoB 00pasoBareLHLIE
pecypchbl, HCIOJIb3yeMble
NJis1 00yUeHUsl U
BOCNIMTAHUS
1 BBenenne 1
2 MexaHn4ecKHe SIBJICHUS 16 bubnuoreka LIOK
https://m.edso0.ru/7f41bf72
3 MonekynsapHO-KHHETHYECKAs TEOPHS 8 bubmmorexa [IOK
https://m.edso0.ru/7f41bf72
4 DJeKTpocTaTuKa 6 Bubmuoreka [JOK
https://m.edso0.ru/7f41bf72
5 Pemienune skcriepuMeHTaNbHbBIX 3a4a4 3
Hroro 34
11 kaace
DJIEeKTPOHHbIE
(uudgposbie)
Nen/m Tema KoanuectBo yacos 00pasoBareLHLIe
pecypchbl, HCIOJIb3yeMble
NJis1 00yUeHusl U
BOCNIMTAHUS
1 DNEeKTpOIUHAMHUKA 9 Bu6nnoreka [JOK
https://m.edso0.ru/7f41bf72
2 KoneOanus 1 BOJTHBI 8 bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c
3 Ocnoel CTO 8 bubmuoreka IIOK
https://m.edsoo.ru/7f41c97c
4 KBanToBas pusmka 9 bubmmotexa [IOK
https://m.edso0.ru/7f41c97c
Hroro 34
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TEMATUYECKOE INIAHUPOBAHUE!

Bapuanr 2
10 kanace
DJIeKTPOHHbIE
(uudposbie)
Ne i/ Tema KounyecTBo 4yacoB o0pasoparebHbie
pecypchl, HCIIOJIb3yeMble
1JIs1 00y4YeHUus U
BOCIIUTAHMS
1 Baenenne 1
2 MexaHW4ecKue SIBICHUS 8 bubauoreka [IOK
https://m.edsoo.ru/7f41bf72
3 MonekyasapHO-KMHETHYECKAs! TEOPUS 4 bubauoreka IIOK
https://m.edsoo.ru/7f41bf72
4 DreKkTpocTaTHKa 3 Bu6auorexa [IOK
https://m.edsoo.ru/7f41bf72
5 PeuieHue skcriepuMeHTaNbHBIX 3a4a4 1
Hroro 17
11 knace
DJIEKTPOHHbIE
(uudposbie)
Ne ni/m Tema KounyecTBo 4yacoB 00pasosareLHbie
pecypchl, HCIIOJIb3yeMble
AJIs1 00yYeHH s U
BOCITUTAHMS
1 DNeKTpOoAMHAMHUKA 9 Bubémmnorexa [IOK
https://m.edsoo.ru/7f41bf72
2 Konebanus 1 BOIHBI 8 buotauoreka [HOK
https://m.edsoo.ru/7f41c97c
3 OcnoBel CTO 8 Bubéimnorexa [IOK
https://m.edsoo.ru/7f41c97c
4 KganrtoBas ¢pusnka 9 Bbubumorexka HOK
https://m.edsoo.ru/7f41c97c
Hroro 34

! Mporpamma peanusyetca s 2024-2025 yu. roay B 11 knacce
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