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1. IOACHUTEJIBHAS 3AIIMCKA

1.1. O6saacTh NpUMEHEHNsI TPOTPAMMBI

PabGowas  mporpamma o0meoOpazoBaTeabHON Yy4eOHOM TUCHMIUIMHBI (fajiee IMporpamma)
«Dwu3nkay SBISETCS YaCThIO OCHOBHOW 00pa3oBaTelbHOW mporpammbl B cooTBeTcTBUU ¢ PI'OC 1o
cneuuanbHocTd 11.02.10 Paguocss3p, paiuoBeliaHue U TeIeBUICHUE.

B mporpaMMy BKJIIOYEHO COJEp’KaHUE, HalpaBlIeHHOE Ha (OpMHpOBaHHE Yy CTYACHTOB
KOMIICTEHIIMHI, He0OXOMUMBIX s KadecTBeHHOTro ocBoeHuss OOII CIIO na 6a3e 0CHOBHOIrO OOIIEro
0o0pa30BaHus € MOJTYYEHHEM CPEIHEro 00IIero o0pa3oBaHus; IPOrpaMMBbl OATOTOBKU CIHEIIMATUCTOB
cpennero 3sena (I[IICC3).

Ona sBnsieTcs enquHOM aiia Becex (opm oOydenms. Pabowast mporpamMma CIIy’)KUT OCHOBOH IS
pa3paboTKH TeMaTHYECKOTO TIaHA U KOHTPOJIBHO- O1leHOYHBIX cpeacTB (KOC)obmeobpa3zoBaTenbHOM
y4e6HO# TUCHUIIIMHBI 00pa30BaTEIbHBIM YUPEXKICHUEM.

1.2. Mecto o00meo0pa3oBareJbHOIl Yy4eOHON JAUCUMIUIMHBI B CTPYKTYpe OCHOBHOW
o0pa3oBaTeIbHOW MPOrpaMMbl: JTUCIUIUIMHA BXOJUT B MHKJI 0OIMIE00pa30BaTEeIbHBIX Y4eOHBIX
nucturinH. OcBoeHne 001e00pa3oBaTeIbHON Y4eOHOW TUCHUTUIMHBI «DH3UKa» CIOCOOCTBYET
(GOpPMUPOBAHUIO y CTYIEHTOB NPO(ECCHOHANBHBIX KOMIIETEHIIMH 1o crenuanbaoctd 11.02.10
Panunocssi3b, paguoBeniaHie U TeIeBUICHUE.

OpHOBpeMEHHO C MPO(EeCCHOHANBHBIMA KOMIETCHIMSIMA Y CTYICHTOB, OOYyYarommxcs IO
obmeoOpazoBaTennbHOM ~ yueOHOW  gucruiuimHe  «®Du3uka»  co3Aal0TCd  NPEANOCHUIKH IS
dbopMupoBaHUS OOMMX KOMIETEHIMI: MOHUMATh CYIIHOCTh W COIHMAIBHYI 3HAYUMOCTh CBOEH
Oynymieid mpodeccuu, MpOSBIATh K HEHW YCTOWYMBBIM HMHTEpPEC; OpPraHW30BBIBATH COOCTBEHHYIO
JESITENIbHOCTh, BHIOWpATh TUIOBBIE METOMIBI M CIIOCOOBI BBIMOTHEHHS] MPO(ECCHOHANBHBIX 3ajad,
OLIeHUBaTh MX 3()(PEKTUBHOCTh U KaueCTBO; MPUHUMATh PEIICHUS B CTaHIAPTHBIX M HECTaHIAPTHBIX
CUTYaIlUsX M HECTU 32 HUX OTBETCTBEHHOCTb; OCYIIECTBIIATH MOUCK U UCIOIb30BaHUE HH(POPMAIIUH,
HeoOXxomuMon st 3¢G(HEKTUBHOTO BBIMOJTHEHUSI MPOGECCHOHANBHBIX 3a1a4, MPOoGEeCCHOHATHHOTO U
JUYHOCTHOTO PAa3BUTHS, HCIOIb30BaTh HWH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
po)eCCHOHAIBHON JIESITEIbHOCTH; PaboTaTh B KOJJIEKTHBE W KOMaHIE, d()PEeKTUBHO 0OMATHCSA C
KOJIJIETAaMH, PYKOBOJCTBOM, MOTpeOHUTENsIMU; OpaTh Ha ceOsd OTBETCTBEHHOCTh 3a pabOTy UJICHOB
KOMaH/bl (MMOJAYMHEHHBIX), PE3Yy/IbTAaT BBIMOJHEHUS 3a/JaHUN; CAMOCTOSITEILHO OMPENENATh 3aJauu
npo(ecCHOHATLHOTO W JTUYHOCTHOTO Pa3BUTHS, 3aHUMAThCS CaMOOOpPa30BaHHEM, OCO3HAHHO
IUTAHUPOBATh MOBBILICHUE KBAIM(DUKAIINKI; OPUEHTUPOBATHCS B YCIOBUAX YAaCTOW CMEHBI TEXHOJIOTUN
B IPO(HEeCCHOHATTLHOU JIEITEIILHOCTH.

1.3. Ieaun m 3agauym o0meo0pasoBaTeIbHON Y4YeOHOH AUCHHMIVIMHBI — TpeOOBaHUA K
pe3yJbTaTaM O0CBOCHHUSA 00111e00pPa30BaATeIbHOM Y4eOHOM TN CIUTIINHbI

OCHOBHBIMU LEJIAIMU U3Y4YEHUSI TpOrpaMmMbl «PU3HKa» SBISIOTCS:

*OCBOCHHE 3HaHMH O (PyHIAMEHTaIbHBIX (DPU3MYECKMX 3aKOHAX M MPUHLUIAX, JEKalUX B
OCHOBE COBPEMEHHO! (pU3MUECKON KapTHHBI MUpA; HanboJiee BaXKHBIX OTKPBITUAX B 00JacTH (DU3UKH,
OKa3aBIIMX ONpEENAIoNIee BIMSHUE Ha Pa3BUTHUE TEXHMKM M TEXHOJOTMH; METOJaX Hay4dHOIo
MIO3HAHUS PUPOIBL;

* OBJIQICHUE YMEHUSMHU NPOBOAUTH HAOJIOJCHUS, IJIAHUPOBATh U BBINOJHATH YKCIEPUMEHTHI,
BBIJIBUTATh THUIOTE3bl M CTPOUTH MOJICNH, MPUMEHSATh MOJYYCHHbIE 3HAHHMSA N0 (u3uke A
O00BSICHEHUS Pa3HOOOPA3HbIX (U3NYECKUX SIBIICHUM U CBOMCTB BEIIECTB; MPAKTUYECKU HCIOJIb30BaTh
¢u3nueckre 3HaHNUS; OLICHUBATh IOCTOBEPHOCTh €CTECTBEHHO- HAYYHOU MH(pOpMAIINH;

* pa3BUTHE IO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH B
nporecce MpUoOpeTeHusl 3HaHUM U yMEHUIl 1o (pU3MKe C UCIOIb30BaHUEM PA3IMYHBIX UCTOYHUKOB
UH(POPMALIUU ¥ COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUH;

* BOCIUTaHHE YOEKIECHHOCTH B BO3MOXHOCTH TO3HAHUS 3aKOHOB HPUPOMBI, UCIIOIb30BAHUS
JNOCTIDKEHUN  (QU3MKM Ha Onaro pasBUTHsS — UEJIOBEYECKOM LMBMIM3ALMM; HEOOXOAMMOCTH



COpr,Z[HI/I‘-IGCTBa B HpOLIGCCG COBMCCTHOI'O BBIIIOJHCHUA 3ajdad, yBa)KI/ITeJ'H:HOFO OTHOLICHUA K
MHEHHIO ONIIOHEHTA MPH 00CYKICHUHU MPOOJIEM €CTECTBEHHO — HAYYHOTO COJIEP>KaHMsI; TOTOBHOCTH K
MOpaJ'H:HO-E)TI/I‘IeCKOI\/'I OIICHKEC HCIIOJIB30BAaHUS HaquBIX I[OCTI/I)KGHI/II\/'I, ‘IYBCTBa OTBCTCTBCHHOCTU 3a
3alIUTy OKPYKAIOIIEH CPEIbI;

* WCMOJb30BaHUE MPHOOPETEHHBIX 3HAHUN W YMEHHMH MJIs pElICHHs NpPaKTUYEeCKH 3a7ady
MOBCETHEBHOM  KM3HU, oOOecreueHuss Oe30MacHOCTH COOCTBEHHOW JKM3HH, PalMOHAJILHOTO
IIPUPOJOIOIB30BAHUS U OXPaHbl OKPYXKAIOLIEH Cpelbl U BO3MOKHOCTb INPUMEHEHHUs 3HAHUU IIpU
pelIeHuy 3a/1a4, BO3HUKAIONIUX B TIOCIEAYIONICH MpodeccuoHaIbHOM NS TeTbHOCTH.

B pesynbTaTe nzydyenus o0mieodpazoBaTenbHON yaeOHOM TUCIUIUIMHBI CTYAEHT JT0JIKeH:

3HATh/TIOHUMATH:

e CMBICT TMOHATUI: (Qu3MUecKkoe sBJICHHE, THUIOTe3a, 3aKOH, TEOpHs, BEUIECTBO,
B3aUMOJICICTBHE, SJCKTPOMArHUTHOE IOJIE, BOJIHA, (DOTOH, aToM, aTOMHOE SAPO, MOHU3UPYIOIINE
U3ITy4eHus, IIaHeTa, 3Be3/1a, rajlakThka, Beenennas;

e CMbICT (PU3UYECKUX BEIMYUH: CKOPOCTb, YCKOpEHHE, Macca, Cuja, HMITYyJIbC, paboTa,
MEXaHU4YeCKasi PHEPrus, BHYTPEHHSS SHEprusi, aOCONIOTHAs TEeMIIepaTypa, CPEeIHss KUHETHYECKas
SHEPTrUs YaCTHUI[ BEIIECTBA, KOJIMUYECTBO TEIUIOTHI, SJIEMEHTAPHBIN 2JIEKTPUUECKUM 3aps/;

e CMbICT (PU3UYECKHX 3aKOHOB KJIACCHYECKON MEXaHHKH, BCEMUPHOTO TATOTEHUS, COXPAaHEHHUS
SHEPIUU, HUMITYJIbCa U D3JCKTPUYECKOTO 3apsia, TEPMOJMHAMUKH, SJICKTPOMATHUTHOM WHAYKIUH,
doTtorpdexra;

® BKJIAJ POCCUHCKHX U 3apYOEKHBIX YUEHBIX, OKa3aBIIMX HauOOJbIlIee BIUAHUE HA Pa3BUTHE
Gu3uKH.

yMeThb:

® ONUCHIBATh U OOBSACHATH (PU3MUECKUE SIBIICHHS W CBOMCTBA TENl: JBIDKCHHME HEOSCHBIX Tel U
MCKYCCTBEHHBIX CITyTHHUKOB 3€MJIM; CBOWCTBA Ia30B, *XUIKOCTEM M TBEPHABIX TEN; IEKTPOMATHUTHYIO
MHIYKIMIO, PACIpPOCTPAHEHUE JJIEKTPOMArHUTHBIX BOJH; BOJHOBBIE CBOWCTBAa CBETa; W3JIyYeHHE U
TIOIJIOIIEHHE CBETa aToMOM; (poTorddexT;

® OTJIMYATh TUIOTE3bI OT HAYYHBIX TEOPH;

® JleNaTh BBIBOJIbI HA OCHOBE 3KCIEPUMEHTANTbHBIX JAHHBIX;

® [IPUBOJUTH NPUMEPHI, TOKA3BIBAIOINE, YTO: HAOIIOACHHS U SKCIIEPUMEHT SIBJISIFOTCSI OCHOBOM JUIst
BBIIBIJKCHUSI TUTIOTE3 M TEOPUH, TIO3BOJISIIOT IPOBEPUTH HCTUHHOCTH TEOPETHUECKUX BBIBOJIOB; (hu3myecKast
TEOpHsl 1aeT BO3MOXKHOCTb OOBSICHSITH W3BECTHBIC SIBJICHUSI TIPUPObI U HayuHble (PAKThI, PEJICKA3bIBAThH
ellle HEU3BECTHBIE SIBIICHNUS;

® [IPUBOJUTH MPUMEPHI MPAKTUYECKOTO MCIIONBb30BaHUS (DPU3MUECKUX 3HAHMIA: 3aKOHOB MEXAHHUKH,
TEPMOIMHAMUKH U 3JIEKTPOJUHAMUKY B MEAUIMHE; Pa3IMUHbIX BUIOB 3JIEKTPOMArHUTHBIX M3Ty4eHUN JUIS
Pa3BUTHS PAIO U TEJIEKOMMYHHUKALINHA, KBAHTOBOH (DM3UKH B CO3/IaHUH SIIEPHOM SHEPIeTHUKH, JIA3€POB;

® BOCIPUHMMATh U Ha OCHOBE IMOJYYEHHBIX 3HAHUI CaMOCTOSITENHHO OLIEHMBaTh HH(OPMALHIO,
coneprkariyrocs B coobmenusix CMU, MHTepHeTe, HaydHO-TIOMYISIPHBIX CTAThsIX;

® [IPUMEHSATH MOTYYCHHbIEC 3HAHUS TSl peIlieHUsT (PU3UUECKUX 33/1a4;

® OIpeneNnsTh Xapakrep (PU3MIECKOro mporecca no rpaduky, tadmmie, Gopmyre;

® U3MEpATh pAN (PU3MUYECKUX BEIMYMH, TPEACTABISASA PE3yIbTaThl HW3MEPEHHH C Y4eTOM HX
MOIPELIHOCTEN;

® IICMOJIK30BaTh MPUOOPETCHHBIE 3HAHKS U YMEHUS B IPAKTHYECKON IS TENLHOCTU U ITOBCETHEBHOM
KU3HU: I oOecrieueHus1 0e30MacHOCTH JKM3HEIEATeIbHOCTH B IPOLIECCE MCTIONB30BAHUS TPAHCIOPTHBIX
CPEIICTB, OBITOBBIX JIEKTPOIPUOOPOB, CPENICTB PAIO- U TEIEKOMMYHHUKAIMOHHOM CBS3H;

® OIICHKM BIIMSHUS HA OPraHU3M UeJIOBEKa U JPYTrre OpraHn3Mbl 3arpsi3HEHHSI OKPYKarOIIEi Cpeibl;

® paLMOHAIBHOIO ITPHUPOIONOIb30BAHMS U 3aIUTHI OKPYKAIOLIEH CPEIbL.

1.4. Pe3yJabTarhbl 0CBOEHHUS Y4€OHOM M CIUTIINHbBI

OcBoenue coxaepkanusi ydyeOHOW gucuuiuiiHel «®Pusuka» obecriednBaeT JOCTHXKEHHE
CTYJEHTaMH CJEIYIOUINX pe3yJIbTaTOB:

* IUYHOCMHDBIX:



— YYyBCTBO TOPJOCTH W YBaXEHHUS K HCTOPUU U JOCTHKEHHSIM OTEUECTBEHHON (PH3MUECKOM
HayKH; (U3MYECKH TPAaMOTHOE IMOBEACHHE B MNPO(ECCHOHANBHOM MAESITENTbHOCTH M OBITY HpHU
oOpamieHnu ¢ npudopamMu U yCTpOCTBaMU;

— TOTOBHOCTh K MPOJODKEHHIO OOpa3oBaHUS UM TMOBBIIICHUS KBadU(pUKAUUKW B H30paHHOM
npoeCCHOHATILHON NIeATENFHOCTH U OOBEKTHMBHOE OCO3HAHUE POJHM (PU3MYECKMX KOMIIETCHIHMH B
3TOM;

— YMEHHE HCIOJb30BaTh JOCTI)KEHUS COBPEMEHHOW (HU3MUECKOW HayKu M (PU3UYECKUX
TEXHOJIOTMI Ui TOBBIIIEHHS] COOCTBEHHOTO HWHTEJUIEKTYaJIbHOTO pa3BUTHS B  BBIOPAHHOI
npodecCHOHATLHON IS TEIILHOCTH;

— YMEHHUE CaMOCTOSTEIbHO NOObIBATH HOBBIE ISl ceOs (U3MUYECKUE 3HAHMS, MCIONb3YsS s
3TOTO JIOCTYIHbIE HCTOYHUKH WH(OPMAIIHH;

— YMEHHE BBICTPAaUBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOILIEHUS B KOMaHJE MO PEHICHHIO OOLIUX
3a/ay;

— YMEHHE YIpaBISATh CBOEH MO3HABATEIbHOMN JEATEIbHOCTHIO, IPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO PA3BUTHUS;

* MemanpeomemHubix:

— MCIIOJIb30BaHKE PA3IMYHBIX BUIOB IM03HABATEIHHOMN JESITEIBHOCTH ISl PELICHUsT (PU3UUECKUX
3aJa4, TPUMEHEHUE OCHOBHBIX METOJOB TO3HaHWS (HAOMIONEHUS, OMNHCAHMS, HW3MEPEHMUS,
HKCIEPUMEHTA) [T U3YUEHHS Pa3IMYHBIX CTOPOH OKPYXKAroIeH NeHCTBUTENbHOCTH;

—  HCMOJb30BaHUE OCHOBHBIX HWHTEIUICKTYaJbHBIX  ONEpalWii: TOCTAaHOBKH  3a/adyH,
(dbopMynMpOBaHUs TUTIOTE3, aHATIHM3a U CUHTE3a, CPAaBHEHHSI, 0000IIEHUS, CUCTEeMaTU3aIlUH, BBISBICHUS
IPUYMHHO-CJIEICTBEHHBIX CBSI3€H, IMOMCKAa aHajioroB, (OPMYJIUPOBAHUS BBIBOJOB [UISI W3YYEHHUS
pa3IMYHBIX CTOPOH (PU3MUECKUX OOBEKTOB, SBICHHH U TPOLECCOB, C KOTOPHIMH BO3HHKAET
HEO0OXOMMOCTh CTAIKUBATHCA B MPO(deCCHOHATBHOM cdepe;

— yMEHHUE TeHepUPOBaTh UACH U ONPEICNATh CPEICTBA, HEOOXOAUMBIE ISl UX PeaTn3alluy;

— YMEHHE HCMOJIb30BaTh Pa3IUYHbIC MCTOYHUKU AJIs MOJy4deHHs (usmueckoi uHPOpMaIui,
OLICHUBATh €€ JIOCTOBEPHOCTH;

— YMEHHE aHaJIU3UPOBATh U MPEICTABIATh HH()OPMALIHIO B PAa3JIMYHbBIX BUAX;

— yMeHHE MYOJMYHO WPEICTABIATh pPE3YIbTaThl COOCTBEHHOI'O MCCIIEJOBAHUS, BECTH
JTUCKYCCHUU, JOCTYITHO M TAPMOHUYHO coueTas cojiepxaHue 1 (popmbl IpeacTaBiIseMoi HHPOpMaIUY;

* nPeOMemHbIX:

— c(opMUPOBAaHHOCTh MPEACTABICHUNH O POJIU W MecTe (U3MKH B COBPEMEHHOW HAay4YHOU
KapTUHE MHUpPA; MOHUMaHuE (PU3MYECKON CYITHOCTH HabmogaeMblx Bo BceneHHoii siBieHuil, ponu
¢uszuk B (popMHpOBAaHUU Kpyroszopa U (PYHKIHOHAIBHOW TPaMOTHOCTH 4YEJIOBEKa ISl pelleHUus
MPAKTUYECKHX 3a7a4;

— BJIaJICHHE OCHOBOIIOIATAIONIMMH (PU3NUYECKUMH MOHITUSIMH, 3aKOHOMEPHOCTAMHU, 3aKOHAMH U
TEOPHSIMU; YBEPEHHOE UCII0JIb30BaHHUE (PU3NUECKON TEPMHUHOJIOTUU U CUMBOJIUKHY;

— BJAJCHHE OCHOBHBIMH METOJaMH HAy4yHOTO T[IO3HAHHUA, HCIOIb3yeMbIMH B (U3HKE:
HaOJI0IeHNEM, OTIMCAaHUEM, H3MEPEHHEM, SKCTIEPUMEHTOM;

— yMeHusi o00pabaTbiBaTh pe3ylbTaThl H3MEPEHUN, OOHAPYKMBATh 3aBUCUMOCTb MEXIY
(GU3NUECKUMHU BeTMUUHAMHE, OOBSICHITH IOJTYYCHHBIE PE3YJIbTAThl U JIEJIaTh BHIBOJIBI;

— chopMHUPOBAHHOCTH YMEHUS pelIaTh (PU3nUECKue 3a1a4H;

— cOpMHUPOBAHHOCTh YMEHHS NPUMEHSATH IMOJy4YE€HHBbIC 3HAHUA s OOBSICHEHUS YCIOBHM
MpOTEeKaHUs (PU3WYECKHX SBJICHHH B TIpUpoAe, NpodeccuoHanbHON cdepe W Uil TPUHATHS
IIPAaKTUYECKUX PEIICHUN B [IOBCEIHEBHOM KU3HU;

— c(OpMHUPOBAHHOCTH COOCTBEHHOW MO3UIIMU IO OTHONICHUIO K (U3MYECKOW HH(POPMAIIHH,
MOJIy4aeMOM U3 pa3HbIX HCTOYHHUKOB.

1.5. KouuyecTBO 4YacoB Ha OCBOEHHE MPOrpaMMbl 001Ie00pa30BaTeJIbHON YyueOHOI
AUCHUTLTUHBI:

MaKkcUMasibHas yueOHas Harpy3ka oOydvaromierocs 175 yacoB, B TOM 4ucie:

oOsi3aTenbHas ayAuTOpHast yueOHas Harpyska oOyuatomierocs 1174acoB;

caMOoCTOsITelIbHasi paboTa o0ydaronierocs S8 yacos.



Bunbl BHEayAuTOPHOI pabOTHI:

—BBINOJIHCHUE JIOMAITHUX 3aJaHNM;

—U3y4YeHUE MaTEPHAIIOB JIEKIIHH, 0 KOTOPBIM OCYIIECTBIISETCS PyOSKHBIN KOHTPOJIb;
—TIOATOTOBKA pedepaToB, TOKIAA0B, UCCIEIOBATEIBCKUX PadoOT;

—odopMIIeHHE OTYETOB 110 TPAKTUUCCKUM 3aHATHSIM.

Jlist IpoBepKU 3HAHWM CTYJEHTOB IO OKOHYAHUHM HM3YYEHHUS TeM OCYILECTBIIAETCS pyOEeKHBIH
KOHTpoJIb. UToroBast popma KOHTPOJISA: 2 CEMECTp - IK3aMEH.

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJILHOI YUEBHOI
JACIATLITAHBI

2.1. OBBEM OBIIEOBPA3OBATEJBLHON YUYEBHOW JUCHUILIMHBI W BHUJbI
YUYEBHOM PABOThBI

Bun yaeOHO# paboThI OO6bem yacoB
MakcumanbHas yueOHas Harpy3Ka (Bcero) 175
O0s3aTe1bHAsl AyANTOPHAsI Y4eOHAs1 HArpy3Ka (Bcero) 117
B TOM YHCJIE:

MPAKTUYECKUE 3aHATUS 18
CamocrosTesbHasi paboTa oOyyaronierocs (BCero) 58
IIpomeskyTouHast aTTecTaUMsA: 2 CEMECTP — IK3aMeH




2.2. TEMATHYECKHWM IUVIAH OBIIIEOBPA3OBATEJBbHOM YUEEHOM JTUCIIUTLJIAHBI

HanmeHnoBaHMe pa3iesioB U TeM KosnyecTBO ayIMTOPHBIX 4aCOB
NpH 04HOI popMe 00yueHUs
Bcero B ToMm unciie
NMPAKTHYECKHUX
3aHATHH
Beenenue 1
Pa3zgen 1. Mexanuka 28 2
Tema 1.1 Kunemaruka 10
Tema 1.2 Jlunamuka 14 2
Tewma 1.3. Mexanudeckue KoiaeOaHHUs ¥ BOJTHBI 4
Pazgen 2. Mouekyasspaas ¢usuka u 12 )
TePMOJIMHAMHUKA
Tema 2.1.  OcHOBBl  MoOJEKyIapHo - |4
KMHETUYECKOU TEOpUH
Tema 2.2. OCHOBBI TEPMOMHAMUKH 4
Tema 2.3.ArperaTHble COCTOSIHUSI BEIECTBA U 4 2
(a3oBbIe EPEex0/Ibl
Pasznea 3. duekTpoannamMmuka 58 14
Tewma 3.1. Dnexrpocraruka 10 4
Tema 3.2. [ToCTOSITHHBIN AJEKTPUYECKUMN TOK 14 2
Tema 33 ONeKTpUUECKUM TOK Bl ,
TTOJTYITPOBOTHUKAX
Tema 3.4. MarauTHoe nosue 14 4
Tema 3.5. DnekTpoMarHuTHbIE KojeOaHUS U 18 4
BOJTHBI
Pasznen 4. OnTuka. 6
Tema 4.1. BoiHOBBIE CBOICTBA CBETA. 4
Tema 4.2. IIpupona csera. 2
Paszgen 5. Crpoenme aroma W KBaHTOBas | 8
(pusuxa
Tewma 5.1. KBanToBas ¢usuka 4
Tema 5.2.@usuka atoma 2
Tema 5.3. @u3uka aTOMHOTrO sA1pa 2
Pazgen 6. DBoJronus BceJJeHHOM 4
Tema 6.1. DBoJIOIMS BCEIEHHOU 4
Bcezo no oucuunnune: 117 18




2.3. COAEPX KAHHUE OBIIIEOBPA30OBATEJBbHON YYEFHOM JUCIHHUIIJIAHBI

BBenenue.

Pu3uka — (pyHaamMeHTaIbHasA HayKa 0 Mpupoae. ECTeCTBEHHO - Hay4YHBIH METOJ ITO3HAHMS,
€ro BO3MOXXHOCTHM M TpaHHUIBl NPUMEHMMOCTH. OKCIEPHUMEHT M TEOpUsA B IPOLECCE IMO3HAHUSA
npupoasl. MoaenupoBanue (U3NYECKUX SBICHUNA M TpoleccoB. Poib sKcrepuMeHTa M TEOpHH B
nporecce Mmo3HaHus mnpupoisl. dusnyeckas BenuuuHa. llorpemHocTn u3MepeHU (U3HUYECKUX
BeNUYMH. DU3MUECKHE 3aKOHBL. ['paHMIBI TPUMEHHUMOCTH (U3NYECKHX 3akoHOB. [loHsTHE O
buszndeckoil kapTuHe Mupa. 3HaueHue u3uku npu ocBoeHuu npodeccuit CIIO u cnenumambHOCTEH
CIIO.

Paznea 1. MEXAHUKA C 9JIEMEHTAMU TEOPUN OTHOCHUTEJIBHOCTHU

Kunemaruka. Mexanuueckoe aBukeHue. OTHOCUTENBHOCTH JBMKEeHHs. CucremMa oTcuera.
XapaKkTepUCTUKN MEXaHUYECKOTO JBUKECHUS: MEPEMEIICHUE, CKOPOCTh, YCKOpEeHHE. Buasl nBukeHus
(paBHOMEpHOE, PABHOYCKOPEHHOE) W uX Trpaduueckoe omucanue. JIBMKCHHE IO OKPYKHOCTH C
MTOCTOSIHHOM 110 MOJAYJO CKOPOCTBIO.

OneMeHThl KWHEMaTUKU MarepuanbHoil Touku. [IpeoOpazoBanus koopauHat [ ammies.
MexaHn4eCcKUil MPUHITUIT OTHOCUTEIbHOCTU. Kiaccmueckuil 3aKoH CiokeHus: ckopocTer. CKOpocTh
CBETa. OKCIEPUMEHTAJIbHBIE OCHOBBI CHEIMAIBHOM TEOpUM OTHOcHTeNbHOCTU. [locTynatel
OWHIITENHA.

Buner aBmkenust U ux rpaduyeckoe onucanue. JIBMKEHHE MO OKPYKHOCTH C MOCTOSHHOM TIO
MOJYJIO CKOPOCTBIO.

JAunamuka. Bzanmoneiictsue ten. [Ipunuun cynepno3ununu cui. 3aKoHbl JuHaMUKU HproToHa.
Cwitbl B IpUPOJE: YIIPYTOCTh, TPEHUE, CUIIA TSKECTU. 3aKOH BCEMUPHOTO TAroreHus. HeBecoMocCTs.

3aKOH COXpPAaHEHMsSI UMITYJIbCA U PEAKTHUBHOE JBUXKEHUE. 3aKOH COXPAHEHHUS MEXaHWYECKOU
sHepruu. PaboTa 1 MOIIHOCTH B MEXaHUKE.

Mexanuyeckue KoJe0aHUA M BOJHBI. AMIUINTYAA, MEPUOJ, YacToTa, (aza KoaeOaHUI.
CBoOoaHbIC U BBIHYXICHHBIC KoJieOanus. Pe3onanc. Mexanndeckue BoTHbL. CBOMCTBA MEXaHUYECKUX
BOJIH. /[7TMHA BOJIHBL. 3BYKOBBIE BOJHBI. YIBTPa3BYK U €0 MCIOJb30BAaHUE B TEXHUKE U METUIIUHE.

Paznen 2. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUNHAMUKA

OcHOBBI MOJIEKYJISAPHO-KMHeTHYecKOH Teopuu. UneanbHblil ra3. OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON Teopuu. Pasmepsl 1 Macca MOJIEKYJI M aTOMOB. bpOyHOBCKOE ABUKEHUE.
Huddysusa. Cunbl U SHEPruss MEXMOJEKYIIpHOro B3auMmoneiictBus. CTpoeHHe Tra3000pa3HbIX,
JKUJIKUX U TBEpABIX Teld. CKOpOCTH NBMKEHHUS MOJIEKYJ U UX u3MmepeHue. MneanbHblid ras. /laBinenue
raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETUYECKONM Teopuu ra3oB. Temmeparypa U ee
n3MepeHne. ['a3oBbie 3aKOHBI. AOCONIOTHBIM HYJb TeMIEpaTryphl. TepMoauHaMuueckas MIKaja
TeMIlepaTypbl. Y paBHEHUE COCTOSIHUS I€ATIbHOTO ra3a. MoJispHas ra3zoBast OCTOSIHHAS.

OcHoBbl TepMOAUHAMMKHM. OCHOBHBIE TOHSTHS U OINpeAeNieHus. BHYTpeHHssi »Heprus
cucTteMbl. BHyTpeHHsIs HEeprus uaeanpbHoro raza. Pabora u temiora kak GOpMbI Tiepeiadyu YHEPTHUH.
TennmoemMkocTh. VYaenbHas TEIUIOEMKOCTh. YpaBHEHHME TeruioBoro Oanmanca. IlepBoe Hauano
TepMOJAMHAMUKH. AnuabaTHeid mporecc. [Ipuniun aeiictBus teroBoit mammubl. KIIJ[ TermmoBoro
nsuratens. Bropoe Hauanmo TepMoauHaMUKH. TepMoIMHaMHMuUecKas ~—IIKajla — TeMIIepaTyp.
XonoauiabHble MallIUHbL. TermoBbie ABurarenn. OXpaHa npupoIbl.

ArperatHble COCTOSIHUS BelllecTBA U (pa30BblIe Mepexo/ibl.

CsaoticTBa mapoB. VcnapeHue u KoHAeHcalus. HachlmeHHbIil map ¥ ero cBoicTBa. AOGCOMOTHAS
Y OTHOCHUTEJIbHAS BIAKHOCTh BO3Ayxa. Touka pocsl. Kunenue. 3aBUCHMOCTb TEMIIEPaTypbl KUIICHUS
oT pasieHusa. lleperperelii map M €ro HCHOJIb30BaHUME B TexHHMKE. CBOWCTBAa KMIKOCTEM.
XapakTepucTuKa JKUIKOTO COCTOSIHMS BemecTBa. IIOBEpXHOCTHBIM CIIOM JKUIKOCTH. OHEPIHs



MIOBEPXHOCTHOT'O CJ10s. SIBIE€HMsI HA I'paHULE KUAKOCTU C TBEPIABIM TesloM. KannsuigpHele sBIEHHUS.
CBolicTBa TBEpIbIX Tel. XapaKTEPUCTUKAa TBEPAOTO COCTOSHHMS BEIIECTBA. YMPYrue CBOWCTBA
TBepAbIX Tel. 3akoH ['yka. MexaHuueckue CBOMCTBA TBEPABIX Tel. TEmIOBOE pacUIMpEHUE TBEPHAbIX
TeJ U XKuJakocTel. [1naBnenne u KpucTamau3anus.

Paszpnen 3. JIEKTPOAUHAMUKA

DJIEKTpOCTATHKA. OJIEKTpUYECKHE 3apsAlpl. 3aKOH COXpaHEeHHs 3apsaa. 3akoH Kynona.
OnekTpuyeckoe mosne. HampsokeHHOCTh 3iekTpudeckoro mnosist. [IpuHIMN Cyneprno3uuuu  MoJek.
Pabora cun snekrpocratudeckoro nois. [lorennuan. Pa3HOCTh MOTEHIIMATIOB. DKBUIIOTEHIIUAIBHEIC
NOBEpXHOCTU. CBSI3p MEXAY HANpPSHDKEHHOCTBIO M PA3HOCTBIO MOTEHLMATIOB 3JEKTPUUYECKOTO MOJIS.
JusnexTpuku B anekTpudeckoM nosie. [lonspusanus audineKTpukoB. IIpOBOJHUKY B DIEKTPUYECKOM
nosne. Konnmencaropsl. CoenuHeHHe KOHJIEHCATOPOB B  Oarapero. DHeEprus 3apsHKEHHOTO
KOHJIEHCATOPa. DHEPTUsl AIEKTPUIECKOTO MOJIS.

IlocTOSIHHBIN JJeKTPUYECKHIT TOK. YCIOBHs, HEOOXOAMMBIC JUIsI BO3HUKHOBEHHS U
MOIJIEPXKAHUS AJIEKTprudeckoro Toka. Cuiia ToKa M MIIOTHOCTh ToKa. 3akoH OMa /s ydacTka memnu 0e3
OJIC. 3aBUCUMOCTb 3JEKTPUUECKOTO COMPOTHUBIIEHUS OT MaTepuaa, JJIMHbI U MUIOAA TONEPEYHOrO
CEUYEeHUS MPOBOJAHUKA. 3aBUCUMOCTD 3JIEKTPUUECKOT'O COMPOTUBIIECHHUS MPOBOAHUKOB OT TEMIIEPATYPBHI.
DIIEKTPOABMIKYIIAS CHJIa UCTOYHUKA TOKa. 3akoH Oma jyis nmojHou 1nenu. CoequHeHNE MPOBOTHUKOB.
CoenuHeHNE HWCTOYHHMKOB 3JIEKTPUYECKOM sHepruu B Oarapero. 3akon J[xoyns—IJlenna. PaGora u
MOIIIHOCTB 3JIEKTPUYECKOT0 TOKA. TeroBoe AeiicTBUE TOKA.

DJIeKTpUUYECKH TOK B MOJynpoBoaHukax. CoOCTBEHHAs MPOBOAMMOCTh MOIYIPOBOTHUKOB.
[TosrynpoBOIHUKOBBIE TPUOOPHI.

MarnuTtHoe moJje. BEeKTop MHAYKUIMM MarHMTHOro moJjid. /ledicTBME€ MAarHUTHOrO mOJIS Ha
MPSMOJIMHEHBIN MPOBOJHUK C TOKOM. 3akoH Amriepa. BzaumopenictBue TOkoB. MarHUTHBIA MOTOK.
Pabora mo mepemenieHno MPOBOJHIKA C TOKOM B MarHUTHOM TioJie. J[elicTBre MarHUTHOTO TOJS Ha
nBwkymuiicss 3apsia. Cuna Jlopenna. OnpeneneHue yAeabHOTO 3apsiaa. Y CKOPHUTENH 3apsKeHHBIX
YaCTHUL. DJIEKTPOMAarHuWTHAas WHAYKIUSA. DJIEKTpOMarHuTHas WHAYKIUSA. BuxpeBoe snekrpuueckoe
nosne. CaMOMHAYKIUS. DHEPTrUs MarHUTHOTO TOJIS.

DJIEKTPOMArHUTHbIE KOJeO0aHUsI M BOJHBI. CBOOOAHBIE AIIEKTPOMArHUTHHIE KOJIECOAHMUS.
[IpeBpaienre sHepruu B KojeOaTeNbHOM KOHType. 3aTyxalollue 3JeKTPOMarHUTHbIE KOJIeOaHHs.
I'eneparop He3aTyxamoIUX S3JIEKTPOMATHUTHBIX KoyieOaHWW. BBIHYXIEHHBIE 3IEKTpUYECKHE
koneOanus. IlepemenHwnii Tok. ['eHeparop mnepeMeHHOro Toka. EMKOCTHOe W HWHIYKTUBHOE
COTPOTHBIICHUS MMEPEMEHHOT0 TOKa. 3akoH OMa JIJisl AJIEKTPUUYECKON 1enH mepeMeHHoro Toka. Pabora
W MOIIHOCTH TMEepeMeHHOro Toka. ['eHepartopsl Toka. TpaHchopmartopsl. TOKH BBICOKOW YacCTOTHI.
[Tonydenue, nmepemaya U pacpeieICHHE IEKTPOIHEPTUU. DIEKTPOMATHUTHOE TIOJIe KaK OCOOBINA BUJ
MaTepuu. OJEKTPOMArHUTHBIC BOJHBL BubOpatop I'epma. OTKpBITHIM KoOJI€OATEIBHBIM KOHTYP.
Nzobperenne paano A. C. IlomoeiM. Ilonsitne o panmocBszu. IlpuMeHeHHE 3JIEKTpOMarHUTHBIX
BOJIH.

Paznen 4. OIITUKA.

BoaHoBble cBoiicTBa cBera. MHTepdepenuus cBera. KorepeHTHOCTh CBETOBBIX JIydeH.
WuTepdepenius B ToHkuX mieHkax. [lomocsl paBrHoit Tonmmubl. Konbua Hetotona. Mcnons3zoBanue
uHTepdepeHn B Hayke U TexHuke. {udpakuus ceeta. Judpaxius Ha eI B MapauieIbHbIX JTydax.
Judpakuuonnas pemrerka. [lonstue o ronorpadun. Ionspusanus nonepeynsix BonH. [lonspuzanus
ceera. JIBoniHoe nydenpenomsieHue. I[lomspounsl. Jucnepcust cBera. Buabl crnektpoB. CrnekTpbl
ucnyckanusi. CeKTpbl MOTJIOIIEHNUS.

IIpupoaa cBera. CKOpOCTh pacpOCTPaHEHUS CBETA. 3aKOHBI OTPAKEHUS U IIPEJIOMIICHUS CBETA.
[Monnoe oTpaxkenue. JIun3zel. ['1a3 kak ontuyeckas cucrema. OnTU4ecKue mpruoopHI.

Pa3znea S.CTPOEHUE ATOMA U KBAHTOBASA ®U3UKA



KBantoBas ontuka. KBantoBas rumnoresza Ilnanka. ®@otonsl. Baemnuii ¢hotosnekrpuyeckuii
s dexrt. Bayrpennuit hpotosaddexrt. Tumbl hoTOIIEMEHTOB.

®u3uka aroma. Pa3BuTue B3IUIAJI0B Ha CTPOCHUE BEIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX
CreKTpax Bojopoaa. Snepnast monxens aroma. OnbiTel D. Pesepdopaa. Moaens atoma Bogoposa o H.
Bopy. KBanToBBIE rE€HEPATOPHI.

®du3uka aTOMHOro siapa. EcrecTBeHHass paaMOaKTUBHOCTh. 3aKOH PaJMOAaKTUBHOIO pacmnaja.
CriocoObl  HaOMIONEHUs] W PETUCTpallMM  3apsDKeHHBIX vacTull. O¢dext Bauona-Uepenkona.
Crtpoenue aToMHOTO sifipa. JledeKkT Macchl, SJHEPTUs CBSA3U M YCTOMYMBOCTh aTOMHBIX sfep. SnepHbie
peakiuu. VMckyccTBeHHast paaunoakTUBHOCTh. [lenenue Tspkenbix siaep. lLlemuas simepHast peaxuus.
Vnpasnsiemass uenHas peakuus. SnepHbiii peaktop. I[lonydeHne paauoakKTUBHBIX H30TONOB M HX
npuMeHeHue. buonornueckoe AeicTBUE palMOAKTUBHBIX U3IYyYeHUN. DJIE€MEHTAPHbIC YACTHUIIBI.

Pa3zgea 6. SBOJIIOINSI BCEJIEHHOMN

JBomonus Bceenennoit. Hama 3Be3gnas cuctema — [l'ajmaktuka. /[Ipyrue ranakTHKU.
beckoneunocts Beenennoit. [lonsitue o kocmosoruu. Pacmpsitomasica Beenennas. Moaenb ropsiueit
Bcenennoii. CtpoeHune u npoucxoxaeHue [ 'anakTuk.

OBOJIIONUSI M JHEPrusi ropeHus 3Be3A. TepmosnepHbiii cuHTe3. [Ipobiema TepmosiaepHOH
sHepreTuku. JHeprus ConHua v 38e31. DBosonus 38e31. [Iporcxoxaenne CoIHEUHON CUCTEMBI.

Tembl pedepaToB, (10KI210B, COOOIIEHUIT), THAMBHAYAJIbHBIX POEKTOB
*Anekcanap ['puropseBuy CTONETOB — PYyCCKHI (PUBHK.

* Anexcanap CrenanoBud [TornoB — pycckuil yueHslid, H300peTaTens paauo.
* AnbTepHATHBHAS SHEPTETHKA.

* AKyCTHYECKHE CBOMCTBA MOITYIIPOBOJIHHUKOB.

* Aunpe Mapu AMniep — OCHOBOIIOJIOKHUK 3JIEKTPOIMHAMUKH.

* ACUHXPOHHBII IBUTATENb.

* ACTepOouIbl.

* ACTpOHOMHUS HAIlIUX JTHEH.

» AtomHas ¢usnka. Mzoronsl. [IpuMeHeHne paaroakTUBHBIX H30TOIIOB.

* beCKOHTaKTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPHI.

* bunonsipabie TpaH3UCTOPHI.

* bopuc CemenoBuu SIko6u — (u3MK U H300peTaTeb.

* Benuyaiiimme oTKphITHS QU3HKH.

* Buipl aneKTprUdecKkux pa3psaaoB. DIEKTPUUIECKUE pa3psabl Ha CIyKOe YenoBeKa.
* Biusitnue nedekToB Ha PU3NUYECKHE CBOMCTBA KPUCTAIIOB.

* Bcenennast u TeMHas MaTepusi.

 ['anuneo ["anunelt — ocHOBATeNIb TOYHOTO €CTECTBO3HAHHSI.

* ['onorpadus u ee npuMeHeHHe.

* JIBMKEHME Teja MEPEMEHHOM MacChI.

* ludpakuus B HaLICH KU3HU.

* XKXunkue KpucTamibl.

* 3akonbl Kupxroda ass snekTpudeckoi nemu.

* 3aKOHBI COXpaHEHUs B MEXaHUKE.

* 3HaueHue oTKpbITHIL ["anunes.

* Urops BacunweBnu KypuatoB — ¢u3uk, opraHu3aTop aTOMHON HAYKW U TEXHUKHU.
* Ncaak HeroTOH — co3arens Kiraccudeckoi (pu3mku.

* lcnonb3oBaHue 37€KTPOIHEPTHUH B TPAHCTIOPTE.

* Kimaccudukarnms u xapakTepUCTUKHU dJIEMEHTaPHBIX YaCTHIL.

* KOHCTpyKIIMOHHAsI MPOYHOCTh MaTepHaia v €€ CBSI3b CO CTPYKTYPOil.

* KoHCTpyKILIMS ¥ BUJBI JTA3€POB.

* Kpuoasnekrponuka (MUKPOIJICKTPOHHUKA U XOJIO).
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* JIazepHblE TEXHOJIIOTUH U UX UCIIOJIb30BaHUE.

* Jleonapao na Bunuum — ydeHblil 1 ©300peTaTers.

* MarnuTHbIe U3MepeHHs (IPUHIIMITBI TOCTPOSHUS TPHOOPOB, CIIOCOOBI U3MEPEHUS

MarHUTHOTO MOTOKA, MArHUTHOM MHAYKLIUN).

* Maiikn @apazeii — co3faresib y4eHUs 00 3JI€KTPOMAarHUTHOM TOJI€.

* Makc [Inank.

e MeToa Me4eHBIX aTOMOB.

* MeTozp! HAOMIOIEHUS U PETUCTPALIMN PAAHOAKTUBHBIX U3IYy4EHUH U YacTuULl.

* Meronp! onpeneneHust I0THOCTH.

* Muxaun BacuinbeBrnd JIOMOHOCOB — y4Y€HBIN SHIIMKIIONEINCT.

* Mogenu atoma. OnbIT Pezepdopaa.

* MonekynspHO-KHHETHYECKAast TEOPUs NICAIBHBIX Ia30B.

* MonHusa — ra3oBblil pa3psj B IPUPOIAHBIX YCIOBUSX.

*HaHnoTexHON0rNg — MEXIUCUMIUIMHAPHASA 001acTh (yHIAaMEHTAIBHON U MPUKIAHON HAYKU U
TEXHUKHU.

* Hukona Tecna: ®u3Hb 1 HEOOBIYAHBIE OTKPBITHS.

* Huxonait KonepHuk — co3aareib reIMoLeHTPUYECKON CUCTEMBI MUpa.

* Hunbc bop — oaun u3 co3nareneit COBpeMeHHOU (PU3UKH.

*Hyxneocunres Bo BeeneHHOM.

* O0bsicHeHue GOTOCHHTE3a C TOYKU 3PCHHS (HUBHKH.

» Onruueckue sBJICHUS B IPUPOJIE.

* OTKpBITHE U IPUMEHEHHE BBICOKOTEMIIEPATYPHOM CBEPXIPOBOIUMOCTH.

* [IepeMeHHBIN 2JIEKTPUYECKUNA TOK U €r0 IIPUMEHEHHUE.

* [ImazmMa — 4eTBepTOE COCTOSHUE BEILIECTBA.

* [Inanetst COMTHEYHOU CUCTEMBI.

* [TonynpoBOAHUKOBBIE JATYUKU TEMIIEPATYPHI.

* [IpuMeHeHe KUIKUX KPUCTAIIOB B IPOMBIIIEHHOCTH.

* [IpumeHeHne A1epHBIX PEaKTOPOB.

* [Ipupona GpeppomarneTusma.

* [Ipo6siemMBbl 3KOJIOTHH, CBSI3aHHBIE C UCIIOIB30BAHUEM TEIUIOBBIX MAIIMH.

* [IpousBoacTBO, Nepeaaya U UCIOIb30BAaHUE FIEKTPOIHEPTUH.

* [Tpoucxoxnenne CoTHEYHON CUCTEMBI.

* [Ibe30nnexTpruyeckuii 3PPeKT ero npuMeHeHue.

* PasButne cpencTs cBs3u U paguo.

* PeakTuBHBIC ABUTaTEIN U OCHOBBI paOOTHI TETIJIOBOI MaIIMHBI.

* PeTMKTOBOE U3ITyYEHHUE.

* Pentrenosckue nyuu. Mcropus otkpeitus. llpumenenue.

* Poxnenue u sBomonus 3Be37.

* Ponp K.O.1{n01KOBCKOrO B pa3sBUTUM KOCMOHABTHKHU.

* CBET — 2JIEKTPOMAarHUTHAs BOJIHA.

* Cepreit IlaBnoBuu KoponeB — KOHCTPYKTOp M OpraHU3aTop IPOU3BOJACTBA PAKETHO-
KOCMHUYECKON TEXHUKH.

» Cuiibl TpeHusl.

» CoBpeMeHHas CIIyTHUKOBAs CBA3b.

» CoBpeMeHHas (pu3nuecKasi KapTuHa MUpa.

* COBpEMEHHBIE CPELICTBA CBA3H.

* CoJHIle — MCTOYHUK JKU3HU Ha 3eMIIe.

* TpanchopmaTopsl.

* YpTpa3Byk (OJydeHHE, CBOMCTBA, IPUMEHEHHUE).

* YpaBiseMblil TEPMOSIAEPHBINA CUHTES.

* YcKOpUTENH 3apsHKEHHBIX YaCTHULL.

* ®u3uKa U My3bIKa.
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» du3nyecKkue CBOMCTBA aTMOCHEPHI.

* DOTOIEMEHTHI.

* ®oroaddexr. [lpumenenue sBnenus porospdexra.

*Xanc Kpuctuan Opcres1 — OCHOBOMOJIOAKHHUK AJIEKTPOMarHeTu3mMa.
* YUepHble ObIpHI.

* [ITkasia SIEeKTPOMArHUTHBIX BOJIH.

* DKOJIOTHUYECKHUE NMPOOJIEMBI M BOBMOKHBIE TyTH MX PEIICHUSI.

* DJIEeKTPOHHAs IPOBOJUMOCTh METAIIOB. CBEPXITPOBOIUMOCTb.
*Omunuiit Xpuctnanoud JleHn — pycckuii Gu3uK.

2.4. MIEPEYEHDb TIPAKTUYECKHWX 3AHATUA

Ne HanmeHnoBaHue 3aHATHS Ne tempr | Komn-Bo
MPaKTUYECKOTO 4acoB
3aHATHS
1 Pewrenne THIOBBIX 3a7ad Ha IMPUMEHEHUE 3aKOHOB 1.2 2
COXpaHEHHUsI UMITYJIbCAa M1 MEXaHWYECKOW SHEPTUU
2 Omnpenenenue KodpunreHTa IIOBEPXHOCTHOT'O 23 2
HATSHKEHUS KUAKOCTH
3 Pemenne TUNOBBIX 3amad MO TeMe: «DJIEKTPUUECKOE 3.1 2
nose. 3akoH KynoHay
4 Onpenenenue obmielt eMKocTH OaTapen KOHAEHcaTopa 3.1 2
5 Ornpenenenne 00IIETro COMPOTUBIICHUS yUacTKa IeTH 3.2 2
6 Penrenye THIOBBIX 3amad Mo TeMe « MarHuTHOE IIOJIe 34 2
MOCTOSIHHOTO TOKa»
7 Penienne THIOBBIX 3a/1a4 MO TeME «DJIEKTPOMAarHUTHAs 34 2
WHIYKIHS
8 [TocTpoenue rpa¢gukoB KoJieOaHui 3apsna, 3.5 2
HalpsOKEHUsT M CWJIbl TOKa B DJIEKTPOMAarHUTHOM
K0J1e0aTeTbHOM KOHTYPE
9 [IpeBpaiieHue 3HEPruil SMEKTPUIECKOT0 U MATHUTHOTO 3.5 2
MoJIeH B DJIEKTPOMArHUTHOM KOJI€0ATEIILHOM KOHTYPE
Bcero: 18

3.XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEFHOM JEATEJIBHOCTH

CTYJAEHTOB

Conep:xxanue 00y4eHust

XapakTepucTHKAa OCHOBHBIX BH/I0B [1eAITeJbHOCTH CTY1CHTOB
(Ha ypoBHe y4eOHBIX JelCTBHI)

BBenenue

YCJIO0BEKAa HAa NHOC MHCHUC.

TpaHUIIbl MOTPEITHOCTEN U3MEPEHU.

NpEABUACHUS BO3MOXHBIX  PE3yJbTaTOB
OpraHU3aIMi CAaMOKOHTPOJIS U OLIEHKH MOJIYYEHHBIX PE3yJIbTaTOB.
Pa3BuTHEe COCOOHOCTH SICHO M TOYHO H3JIaraTh CBOM MBICIH,
JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3pEHHS, BOCIHPHUHUMATH WU
AHATM3UPOBATh MHEHHS COOCCETHUKOB, NMpHU3HABas MPaBO APYTroro

VYMeHHsT TIOCTaHOBKM LeJed JesATEeNbHOCTH, IUIAaHUPOBAHUS
COOCTBEHHOM JeITEILHOCTH JJ1 JOCTHIKECHHS ITOCTABJICHHBIX IIEJICH,

3TUX JCHCTBUIA,

[IpousBenenne wu3MepeHus: (PU3MYECKUX BEIMYUMH M OLEHKA

IIpencraBiaeHue TIpaHUIBl NOTPEIIHOCTEN W3MEPEHUH IIpH
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MOCTPOEHUHU TPAPHUKOB.

YMeHue ~ BBICKa3bIBaThb  THUIOTE3Bl  JUII  OOBSCHEHUS
HaOJIFOJaeMBIX SABJICHUH.

YMenue npeanarate MOJEIU SIBJICHUU.

VYkazaHue rpaHul] NPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.

N3noxeHne OCHOBHBIX IIOJOKEHHM COBPEMEHHOM HAay4HOMU
KapTUHBI MUDA.

[IpuBeneHne NpUMEpPOB BIUSHUS OTKPBHITUM B (HU3MKE Ha
IIPOrpecc B TEXHHUKE M TEXHOJOTMH NMPOM3BOACTBA. Mcmomp3oBaHue
WuTepHera ais moucka nHGopMaIu

1. Mexanuka

Kunemamuxa

[IpencraBieHue MEXaHUYECKOTO JABMKEHUS TeNla YpaBHEHUSMU
3aBHCUMOCTH KOOPJMHAT U MPOEKIMEH CKOPOCTH OT BPEMEHH.

[IpencraBneHre MEXaHWYECKOTO [BIDKEHHUS Tella rpaduKaMu
3aBHCUMOCTH KOOPJMHAT U MPOEKIMEH CKOPOCTH OT BPEMEHH.

OrnpezesieHre KOOPAWHAT MPOMJAEHHOrO MYTH, CKOPOCTH U
YCKOpEeHUs Tella Mo rpadukam 3aBUCUMOCTH KOOPAMHAT U MPOEKUUN
CKOpOCTH OT BpeMeHHu. OnpeienieHrue KOOpAUHAT NPOUIEHHOTO MyTH,
CKOPOCTM U YCKOpEHHUs Teja 10 YypaBHEHUSM 3aBUCHUMOCTHU
KOOPJIMHAT U MPOEKIUNA CKOPOCTH OT BPEMEHHU.

[IpoBeneHne CpaBHUTENBHOTO aHadU3a PAaBHOMEPHOTO H
PaBHOIIEPEMEHHOI'O JBUKEHUM.

VYkazaHue UCIONb30BaHMS MMOCTYMATEIBHOIO U BPAIATEIbHOTO
JIBIDKEHUU B TEXHUKE.

[IpnoOperenne ombiTa pabOThl B TPYMIE C BBITOTHEHUEM
Pa3JIMYHBIX COLMATBHBIX POJICH.

Pa3paboTka BO3MOKHOW CUCTEMBI IEUCTBUI M KOHCTPYKITMH

JUISL  DKCIIEPUMEHTAIILHOTO  ONpEAENiCeHUs KUHEMaTUYeCKHX
BEJIMYHH.

[IpencraBnenre wHPOPMAIMU O BHUAAX JBUKCHHS B BHIE
TaOJINIIBI

3axonwl COXpAaHeHus
68 MexaHuke

[IpuMeHeHne 3akOHa COXpaHEHUS MUMIYJIbCa AJIsI BBIUMCICHUS
W3MEHEHUIN CKOPOCTEN TeJl IPU UX B3aUMOJICUCTBHUSX.

N3mepenune paboThl CUI U U3MEHEHHE KUHETUYECKOW SHEPTrUu
Tena.

Boruncnenue paboThl CUT M U3MEHEHHSI KHHETHYECKOUM SHEPTUr

Tena.

Brruucnenue noTeHIMANbHON HEPTUU TEN B IPABUTAIMOHHOM
noJe.

Onpenenenue MOTEHI[UATBHOMN SHEPTUU yOpyro
neOpMUPOBAHHOTO Tella MO M3BECTHOM edopMaIiui U KECTKOCTH
Tena.

[IpuMmeHeHre 3aK0OHA COXPaHEHUS] MEXaHHUYECKON SHEPTUU MpH
pacyeTax pe3yJibTaTOB B3aUMOACHCTBUN TeJl TPaBUTALIMOHHBIMU
CHJIAMU U CHJIAMHU YTIPYTOCTH.

VYkazaHnue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXaHUKH.

VYkazaHue y4eOHbIX JUCHUIUIMH, MPH H3Y4YEHUU KOTOPBIX
HCIIOJIB3YIOTCSl 3aKOHBI COXPAHECHUSI

2. OCHOBBI MOJICKYJISIPHOM (PU3UKM U TEPMOTUHAMUKH

OcHosbl
MONEKYIAPHOU
KUHemu4eckou

Brimoanenune SKCICPUMCHTOB, CITYXKalllUX JJIs1 OGOCHOB&HH}I
MOJIEKYyJIsIpHO-KHHeTHYeckor Teopur (MKT).
Pemenue 3ala4 ¢ IpUMCHCHUCM OCHOBHOI'O YPABHCHUA
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meopuu.
Hoeanvuwviui 2a3

MOJIEKYJISIPHO-KMHETHUECKON TEOpUH ra3oB.

Onpenenenne mapaMeTpoOB  BEIIECTBA B  Ta3000pa3HOM
COCTOSTHUU Ha OCHOBAHMU YPaBHEHUS COCTOSHUS UAEaJIbHOTO rasa.

Onpenenenne mapaMeTpoOB  BEIIECTBA B  ra3000pa3HOM
COCTOSTHUU U MPOUCXOJALINX MPOLIECCOB MO TpaduKaM 3aBUCUMOCTH
p (1), V(T), p (V).

DxcnepuMeHTanbHoe uccnenosanue 3apucumoctu p (T), V (T),
p (V).

[IpencraBnenne B Bujae rpaMKOB M30XOPHOTO, M300apHOTO U
U30TEPMHUYECKOTO MPOIIECCOB.

Boluncienne cpeaHed KHHETHYECKOM HHEPruu TEIIOBOTO
ABWIKCHUSA MOJICKYJI 11O U3BECTHOU TCMIICPATypPC BCIICCTBA.

BrickasbiBaHue rumore3 JUisi  OOBSICHEHHsS] HaOJII0JaeMbIX
SIBJICHUM.

VYkazaHue rpaHull NPUMEHUMOCTH MOJIENIN «UJealbHbIN Ta3» U
3akoHOB MKT

OcHogvl
MepMOOUHAMUKU

N3mepenne KoIMuecTBa TEIIOTHI B MPOIEccax TEIIONepe1ayn.

Pacuer  konmmuecTBa  TEIUIOTHI,  HEOOXOOUMOrO  JJIs
OCYLIECTBJIEHUSI 3aJaHHOTO Ipolecca ¢ Teruonepenaadye. Pacuer
U3MEHEHHUsS BHYTPEHHEH OHeprum Tei, paboThl M TEepeaaHHOro
KOJMYECTBA TEIUIOTBI C  HUCIOJB30BAaHWEM IIEPBOrO  3aKOHA
TEPMOJMHAMUKHU.

Pacuer paboThl, coBepiIeHHOW Ta3oM, 10 Tpaduky
3aBucumoctu p (V).

Breruncienne paboThl Ta3a, COBEPHICHHOW MPH W3MEHEHUHU
COCTOSIHUSL 10 3aMKHyTOMY Lukily. Beuucnenne KIIJI npu
COBEpIICHUH Tra3oM paboThl B Mpolleccax MU3MEHEHUS COCTOSHUS I10
3aMKHYTOMY HHKITy. OObSCHEHHE NPUHIUIIOB JCHCTBHS TEIUIOBBIX
MamuH.  JlemoHcTpamus  poaum  (GU3MKM B CO3JAaHUM U
COBEPLICHCTBOBAHUHU TEIUIOBBIX JBUIATEIEH.

W3noxxeHne CyTH SKOJOTHMYECKHX MpoOieM, 00YCIIOBICHHBIX
paboTol TEIUIOBBIX IBUTATENEH U MPEIIOKEHUE ITYTH UX PEILICHHS.

VYka3zaHue rpaHui] IpUMEHUMOCTH 3aKOHOB TEPMOINHAMHUKHU.

YMeHue BECTH [Ualor, BBICAYIIMBAaTh MHEHHE OIIOHEHTA,
y4acTBOBaTh B JAMCKYCCHUHU, OTKPBITO BBIpaXaThb U OTCTAaWBaTh CBOXO
TOYKY 3pPEHUSI.

Vkazanue y4eOHBIX JUCHUIUIMH, MPU H3YUYEHUH KOTOPBIX
HCIOJIB3YIOT yueOHbIN MaTepuan «OCHOBBI TEPMOJAUHAMUKI)

Cesoticmea

napos,

JrcuoKocmelti, meepovix mei

N3MepeHne BIaXHOCTH BO3AyXa.

Pacuer  konuuecTBa  TEIIOTHI, HEeoOXoauMoro st
OCYLIECTBJICHUs IIpolecca IMepexoda BEIIeCTBA W3  OJHOTO
arperaTHOroO COCTOSIHUS B IPYTOE.

OKCIIEpUMEHTAJIBHOE  HCCIEAOBAHWE  TEIUIOBBIX  CBOMCTB
BEIIECTBA.

[IpuBeneHrne mNpPUMEPOB KANMMIULIPHBIX SBJICHUH B OBITY,
NpUPOJE, TEXHUKE.

UccnenoBanue  MeXaHMYECKUX  CBOWMCTB  TBEPABIX  TeEI.
[Ipumenenne Gpu3nuecKuX MOHATUH U 3aKOHOB B yUeOHOM MarepHae
po(hecCHOHANBHOTO XapaKTepa.

Ucnonb3oBanne WHTepHeTa isi moucka wuHDOpMauu O
pa3paboTkax M MPUMEHEHHUSIX COBPEMEHHBIX TBEPABIX U aMOP(HBIX
MaTepHaJoB
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3. DJIeKTPOAMHAMUKA

3ﬂel<mp0cmamu1<a

Brprunciienne cuin B3aUMOJEHCTBUSL TOYEYHBIX AIEKTPUUECKUX
3apsiaoB.

BrrunciieHne HanpsKEHHOCTH AJIEKTPUUYECKOTO IOJIs OJHOrO U
HECKOJIBKMX TOYEYHBIX SJEKTPUYECKHX 3apsaoB. Bbrluncienue
MOTEHLMANA IEKTPUUECKOTO IOJI1 OJHOTO U HECKOJIBKUX TOYECUHBIX
3IIEKTPUYECKUX 3apsaaoB. MI3MepeHre pa3HOCTH MOTEHIINAIOB.

H3mepeHne 5SHEPrUM SJIEKTPUYECKOTO TOJISI  3apSKEHHOrO
KOHJICHCATOpA.

BrplunciieHne SHEpPruM BIEKTPUYECKOIO MOJIA 3apsSKEHHOrO
KOHJICHCATOpA.

Pa3paborka mmaHa W BO3MOXKHOM  CXeMbl  JIEHCTBUI
SKCMEPUMEHTAIBHOIO OMPEACICHUS AJIEKTPOEMKOCTH KOHJEHCATOpa
U JURJIEKTPUYECKON MPOHULIAEMOCTH BEILIECTBA.

[IpoBeneHre CpaBHUTEIBLHOIO aHajiuW3a T'PaBUTALMOHHOTO U
AIEKTPOCTATUYECKOTO MOJIEN

Tocmosnnwvii mok

N3MepeHnne MOITHOCTH 3JieKTprudeckoro Toka. Mamepenue 3/1C
Y BHYTPEHHETO CONMPOTUBIICHUS UCTOYHUKA TOKA.

BeltonHeHNE pacyeToB CUIIBI TOKA U HAIIPSKEHUHM Ha y4acTKax
anekTpudeckux 1eneid. OOBSICHEHHE Ha MpUMEpe SIEKTPUYECKON
nenu ¢ AByms uctounukamu Toka (3/1C), B kakom citydae HCTOYHUK
AIIEKTPUYECKOM SHEPTUU padOTaeT B peKUME IeHEepaTopa, a B KAaKOM
— B PEKUME MTOTPEOUTEIIS.

Ornpenenenre TeMiiepaTypbl HUTH HakaiuBaHusl. M3Mmepenue
3JIEKTPUYECKOTO 3apsJia AIEKTPOHA.

CHsiTHE BOJIbTAMIIEPHON XapaKTEPUCTUKHU JUO/IA.

[IpoBeneHne CpaBHUTEIBHOIO AaHAJINW3a IOJYIPOBOJIHUKOBBIX
JMO/I0OB U TPUOJIOB.

Hcnons3zoBanne WMuTepHera mmsa mnoucka uHPOpMauM o
MEPCHEKTUBAX PA3BUTHUS MOJIYIPOBOJHUKOBOU TEXHUKH.

Y cTraHOBKa NPUYHUHHO-CIIEICTBEHHBIX CBSI3EH

Maenummnvie saenenus

N3mepenne MHIYKUMM MarHuTHOrO mosis. Beruucienwe cui,
JIEUCTBYIOIIMUX HA MPOBOJHUK C TOKOM B MAarHUTHOM IIOJI€E.

Bprunciienne cuil, NEUCTBYIOIIMX Ha AJIEKTPUYECKUN 3apsl,
JBYOKYIIIUICS B MATHUTHOM TIOJIE.

HccnenoBanue  sBICHUM  DJIEKTPOMAarHUTHOW — WMHIYKIIUH,
CaMOUHIYKIIWH.

Brruucnenue sHepruu MarHuTHOTO MOJIS.

OO0BsicHeHHEe IPUHITUTIA ACHCTBUS JICKTPOIBUTATEIIS.

OObsiCHeHHE TIPUHIINIIA JCHCTBHS T€HEPATOPa NEKTPUUECKOTO
TOKAa M JJICKTPOM3MEPHUTEIBHBIX TPHOOpoB. OOBSICHEHUE MPUHITUTIA
JIeicTBUS Macc-criekTporpada, yckopuTennen 3apsiyKeHHBIX YaCTHII.

OOBsicHeHHE POJIM MAarHUTHOTO TIOJISI 3€MJTU B KU3HH PACTCHUM,
JKHBOTHBIX, YCJIOBEKA.

[IpuBenenue MIPUMEPOB MPaAKTUYECKOTO MPUMEHEHHUS
W3YYCHHBIX SIBIICHUH, 3aKOHOB, TPUOOPOB, YCTPOICTB.

[IpoBenenue CPaBHUTEIHLHOTO aHanu3a CBOWCTB
AJNEKTPOCTATUYECKOr0, MArHUTHOTO U BHUXPEBOTO 3JIEKTPUUYECKUX
TTOJICH.

OObsicHEeHHEe Ha TMpUMEpPe MArHUTHBIX SIBICHUN, MOYEMY
(bU3UKY MOYKHO pacCMaTpUBaTh KaK METAAUCIIUTUINHY
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4. KoJjie0anus ¥ BOJHBI

Mexanuueckue
xonebanus

HUccnenosanue 3aBUCUMOCTH nepuoja KOJIeOaHUit
MaTEMaTUYeCKOro MasTHUKA OT €ro JUIMHBI, MAacChl U aMIUIUTY]IbI
KOJICOAHHUIH.

HccnenoBanue 3aBUCHMOCTH IepHOAa KojeOaHWil rpy3a Ha
MPY)KHHE OT €ro MacChl M KECTKOCTH TMPYKHUHBL. BerauciaeHue
nepuoAa KojeOaHWW MaTeMaTUYeCKOr0 MAasTHHUKA IO HM3BECTHOMY
3HAUYCHHUIO €ro JUTMHBI. BbhrumcieHue mepuoja KojeOaHWW rpysa Ha
NpY>KMHE IO W3BECTHBIM 3HAYEHUSM €ro MacChl M KECTKOCTH
MIPY>KUHBI.

BripaboTka ~ HaBBIKOB  BOCHPHHUMATh,  aHAJU3HPOBATh,
nepepabaTbiBaTh W MPEABSBIATh HHPOPMAIIMIO B COOTBETCTBHH C
MOCTaBJICHHBIMH 3aJa4aMHU.

[IpuBenenne npuUMEpOB aBTOKONEOATEITHHBIX MEXaHUYECKHX
cucreM. [IpoBenenne kinaccupukanum KojaeoaHmit

Ynpyeue sonnvi

N3Mepenne mMHBI 3BYKOBOM BOJHBI IO  PE3yJbTaTam
HaOroneHuil uHTep(EepeHINU 3BYKOBBIX BOJIH.

HaGnronenne u oOBsICHEHHWE SBJICHHM WHTEphEpEeHIIUU |
TU(GPaAKIIUU MEXaHUIECKUX BOJH.

[IpencraBnenne oOnacTeid TpPUMEHEHUsS YyIbTpa3Byka U
MEPCIIEKTHBBI €T0 WUCIOJIb30BAHUS B PA3IMYHBIX 00JACTSIX HAYKH,
TEXHHUKH, B MEJTUIIUHE.

WznoxeHne CyTH OSKOJOTHUECKUX MPOOJIEM, CBA3aHHBIX C
BO3/ICIICTBIEM 3BYKOBBIX BOJIH HA OPraHU3M YeJIOBEKa

Dnekxmpomacnummuole
KonebaHus

Habmonenue ocruuiorpaMM rapMOHUYECKUX KOJIeOaHUH CHITBI
TOKa B IICMH.

W3mepenue 3yeKTpoeMKOCTH  KOHjeHcatopa. V3Mmepenue
WHAYKTUBHOCTh KaTYyLIKH.

UccnenoBanue  siBIEHUS  3JEKTPUUYECKOTO  pE30HAHCA B
IIOCJIENOBATEILHOM IEIH.

[IpoBenenue aHamoruu MeXAy (QUINIECKUMH BeIHYMHAMH,
XapaKTepU3YIOIIMMH  MEXaHUYECKYI0 U 3JEKTPOMarHUTHYIO
KOJIe0aTEIbHBIE CUCTEMBI.

Pacyer 3HaueHMii CUJIbI TOKa W HaNpsDKEHHMS] Ha AJIEMEHTaX
LEMU EPEMEHHOTO TOKa.

HccnenoBanne  mpuHIMIIA  JEUCTBUS  TpaHchopmaTopa.
UccnenoBanue npuHIMNa ASUCTBUS TeHEPATOPa IEPEMEHHOIO TOKA.

Ucnons3zoBanne WMuTepHera mmsa mnoucka uHPOpMaUM o
COBPEMEHHBIX CII0Cc00ax mepeaadn AIEKTPOIHEPTUH

aﬂekn/lPOMaZHuWLHble
6OJIHbl

OcymiecTBieHnE paauonepenadn u paguonpuema.
I/ICCHGI[OBaHI/Ie CBOI>'ICTB BHGKTpOMaI‘HI/ITHBIX BOJIH C IIOMOLIBIO
MOOMIIBHOTO TenedoHa.

Pa3ButHE 1IEHHOCTHOIO OTHOLICHUS K M3y4acMbIM Ha ypOKax
¢bu3ukn O0BEKTaM W  OCBAaMBAEMbIM  BHJAM  JIEATEIHLHOCTH.
OOBbsicHEeHHE TNPUHLIUMHUAIBHOTO PA3IHyYUs MPUPOIBl YIPYTUX H
JJICKTPOMArHUTHBIX ~ BOJIH. M3J0K€HHE CYTH  DKOJOTHYECKUX
HpO6J’I€M, CBA3aHHBIX C BHGKTpOMaI‘HI/ITHBIMI/I KOHGGaHH}IMI/I 148
BOJIHAMH.

O6’b$ICHeHI/Ie pOJII/I B.HGKTpOMaFHI/ITHBIX BOJIH B COBpeMeHHBIX
HcciaenoBanuax BeenenHon
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5. OnTuka

Ilpupooa ceema

[IpuMeHeHne Ha MPAKTUKE 3aKOHOB OTPAXKEHUS U MPETOMIICHHS

CBETa IPH PEIICHUHU 3a/1ad.

Onpez[eneHI/Ie CHGKTpaJII:HBIX FpaHI/II_[ I-IyBCTBI/ITG.J'IBHOCTI/I
YeJIOBEUYSCKOTIo Ijiasa.

YMeHue CTpOUTh HM300paXKeHHs MPEIMETOB, JaBacMble
JIMH3aMHU.

Pacuer paccTosiHUS OT JTMH3BI 10 U300paKEHUS TIPEIMETA.

PacueT ontudeckoil CHIBI TUH3EI.

N3mepenune GOKyCHOTO pacCTOSIHUS JTMH3HI.

HcnbiTanue Mozeneil MUKpOCKOIIA U TeJIECKONa

Bonnosvie ceoticmesa
ceemada

Habmionenue sBieHus HMHTEp(EPEHLUH 3IEKTPOMArHUTHBIX
BOJIH.

Habmionenue siBnenus 1upakivy 3J1eKTpOMarHUTHBIX BOJIH.

HaOnronenue siBneHus Noysipu3aluy JIeKTPOMArHUTHBIX BOJIH.

W3mepenne IMHBL CBETOBOM BOJIHBI 110  pe3yjbTaTaM
HaAOJIFOIEHUS

sapieHust uHTepdepenun. Habmonenue siBieHus Iupaxkiuu
cBera. HaOmioneHue sBIEHMS MNOJNAPU3aLMU U JUCIEPCHU CBETa.
IMonck pa3nmuuuii M CXOACTBA MEXIYy AU(PPAKIUOHHBIM H
JUCIIEPCUOHHBIM CIIEKTPAMHU.

[IpuBeneHnne  npuMepoB  MOSABIEHUS B IpUpPONE U
UCIOJIb30BaHUSI B TEXHHUKE SBJICHUM MHTephepeHIH, Audpakiu,
nojspu3aluMu U aumcrepcur  cBera. l[lepedncieHne  MeTOOB
IIO3HAHMUS, KOTOPBIC HCIIOJIB30BAHBI IIPU HU3YYCHHH YKa3aHHBIX
SIBJICHUI

6. Dy1eMeHTbI KBAHTOBOW (PM3UKH

Keanmosas onmuka

Ha6mronenue ¢orosnexrpuueckoro s3ddekra. OObsICHEHHE
3aKOHOB

CroneroBa Ha OCHOBE KBaHTOBBIX IPECTABICHUMN.

Pacyer MakcuManbHOW KHHETHYECKOW DSHEPTUM SJIEKTPOHOB
npu GOTOIIEKTPUIECKOM P DeKTe.

Omnpenenenne paboTHl BBIXOJA JJEKTPOHA 1O Tpapuky
3aBUCUMOCTH MaKCUMaJIbHOMN KHMHETUYECKOU SHEPIUun
(OTORIIEKTPOHOB OT YacTOTHI CcBeTa. M3mepeHue pabOTHI BBIXOJA
JJIEKTpOHA.

[Tepeuncnenre mpruOOPOB YCTAHOBKH, B KOTOPBIX MPUMEHSIETCS
0e3nHEepIIMOHHOCTH hoTOdDPeKTa.

OOBbsiCHEHHE KOPITYCKYISIPHO-BOJIHOBOTO Jyaliu3Ma CBOMCTB
($hOTOHOB.

OObsicHeHME  pOJM  KBAaHTOBOW  ONTUKM B  Pa3BUTHH
COBPEMEHHOU (HU3HKHU

Duszuxa amoma

HabnmroneHne MuHEHYaThIX CIIEKTPOB.

Pacdyer 4acTOTBI M UIMHBI BOJIHBI MCIIyCKa€MOIO CBETa IIPHU
IepexoJe aToMa BOJAOPOAA U3 OJHOIO CTAalMOHAPHOI'O COCTOSIHUS B
Ipyroe.

OOBbsicHEHHE TPOMCXOXKACHUS JIMHEHYaTOro CHeKTpa aroma
BOZIOPOJA U Pa3IN4Us JMHEWUYATBIX CIIEKTPOB PA3JINYHBIX T'a30B.

HccnenoBanue IMHENYATOrO CIEKTPA.

HccnenoBanue npuHIUNA pabOThl TFOMUHECHEHTHOM JIaMIIbI.
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Hab6nronenue u o0bsCHEHHE IPUHIIMIIA JIEHCTBUS Jlazepa.

IIpuBeneHne NpuMepOB UCIIOJIB30BAHUS Ja3epa B COBPEMEHHOM

HAyKe U TEXHHKE.

Ucnonp3oBanue WHTepHeTa i moucka WHGOpMAIMH O
NEPCIEKTHBAaX NPUMEHEHHUS Ja3epa

Quszuxa  amomMHO20 Habmronenue TpekoB anbga-uacTull B kamepe Bunbcona.
A0pa PeructpupoBanue s1epHBIX U3JYYEHHH C TOMOIIBIO CUETYHMKA

Ieiirepa.

Pacuer sHEeprum cBs31u aTOMHBIX SIED.

Ornpenenenre 3apsjia U MacCOBOrO 4YHCJIA aTOMHOTO sfpa,
BO3HMKAIOILIETO B pe3yJIbTaTe PaJMOAKTUBHOIO pacnajia.

Brruncnenune 3HEPIUH, 0CBOOOXKIAIOIIENCS npu
PaauoaKTUBHOM pacIaje.

OrnpezenieHre NpoAYKTOB SIIEPHON peaKkIuu.

Breruncnenne sHeprum, OCBOOOXIAIOMIEHCS TIPH  SJIEPHBIX
peaKkIusx.

[lonuMaHue mNpeuMyIIecTB M HEAOCTATKOB HCHOJb30BaHUS
aTOMHOU SHEpPruu u MOHU3UPYIOLIUX U3JIY4CHUI B
IIPOMBIIUIEHHOCTH, MEULINHE.

W3noxkeHne cyTH SKOJOTHYECKUX MpOoOJeM, CBSI3aHHBIX C
OMOJOTUYECKUM JIEHCTBUEM PAAHOAKTUBHBIX M3ITYUECHUH.

[IpoBenenue knaccuUKAMU JJIEMEHTAPHBIX YAaCTHI[ MO HX
bu3nyecKUM XapaKTepUCTHKaM (Macce, 3apsAay, BpPEMEHHU KHU3HHU,
CIIUHY H T. 11.).

[TornMaHue 1IEHHOCTEH HAay4YHOTO MO3HAHMS MHpa HE BOOOIIE
JUTSL 9eJIOBEYECTBA B IIEJIOM, a JUIsl KaKJIOTo OOydarolerocs JIM4YHO,
LHEHHOCTE!  OBJAJEHUS METOJOM HAy4dHOro IIO3HAHMS  JUIS
JOCTYIKEHUS yCIieXa B JTI000OM BHJIE MPAKTHUECKON IESATEIHHOCTH

7. IBosonus BeesenHoit
Cmpoenue u Habmionenue 3a 38e3qamu, JIyHOI 1 TutaHeTaMu B TENECKOIIL.

pazeumue Bcenennoti

Habmioenue colHEYHBIX MATEH C IOMOIIbIO TEJNEeCKoNa Hu
COJIHEUHOT'O SKpaHa.

Ucnonp3oBanne HMHTepHeTa 111 TOMCKAa  HM300paKeHUH
KOCMHYECKHX 00BEKTOB M HH(POpMALIUU 00 UX OCOOCHHOCTSX

OOcyxeHrne BO3MOXKHBIX CIIEHAPHEB ABOIONUU BcCeleHHOM.
Ucnonp3oBanue MHTEpHETA A IOMCKAa COBPEMEHHOM MH(OpMaIiu
o pasButuu Bcenennoi. OneHka wHGOpPMAIMK C TO3UIUU €€
CBOICTB: IOCTOBEPHOCTU, OOBEKTUBHOCTH, MOJIHOTHI, aKTyaJTbHOCTH U

T. 1.

Deonroyus

36€30.

T'unomesa npoucxosicoenus
Conneunoti cucmemol

Brruncnenue 3Heprun, 0CBOOOXKIAIOIIEHCS TPU TEPMOSACPHBIX
peaKkuusx.

dopmynupoBKa MpodIeM TePMOSICPHON YHEPTETHKH.

OOBsICHEHNE BIUSHUS COJTHEYHOM aKTUBHOCTH Ha 3eMIIIO.

[TonnmaHue posin KOCMUYECKUX UCCIENOBAHUM, UX HAYYHOTO U
9KOHOMHMYECKOT0 3HAUCHHSI.

OOcyX/eHne COBPEMEHHBIX THUIOTE3 O TPOUCXOXKICHUN
CoHEYHOM CHCTEMBI
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4. YCJIOBUs1 PEAJIM3ALIMA ITPOT'PAMMBbI OBIIEOBPA3OBATEJBbHON
YYEBHOU JUCIIUITJIMHbI

4.1. TpeOGoBaHUsI K MUHUMAJIbHOMY MAaTEPUAIbHO-TEXHUYECKOMY O0ecIeYeHH 10
Peanuzanuss mporpamMmel TpeOyeT Haiauuue YydeOHOro KaOMHETa eCTECTBEHHOHAYUHBIX
JMCIUTTIIH

OobopynoBanue y4eOHOro KaOuHeTa:

- MOCA/IOYHBIE MECTA MO KOJUYECTBY 00 yUaIOIUXCS.

- pabouee MeCTO TpernoaBaress,

- TOCKa MIKOJIbHAs

- IeYaTHBIC/IIEKTPOHHBIE IEMOHCTPAIIIOHHBIC TIOCOOMS.

- y4e0HO-METOINYECKHE TTOCOOUS B AJICKTPOHHOM/TIEYaTHOM BUIE

- Komnerotep: Intel Pentium 3.06Ghz 4gb 512Gb+monutop: Benq FP531,
-MynpeTuMenuitablil mpoextop: Epson eb-x14g

4.2. UudpopmaunonHoe odecneuyenne oOydenusi. IlepeyeHb pexoMeHIyeMbIX Y4YeOHBIX
usfnanuii, UuTepHeT-pecypcoB, 10NMOJHUTEILHON JTUTEPATYPHI

OcCHOBHbBIE HCTOYHUKH:
1. [Tunackuit, A.A. ®wusmka: yueOHuk mis cryda. yupexna. CIIO /A.A.IluHCKUi,
I'.1O.I'pakoBckuii. - M.: ®DOPYM: UHOPA-M, 2017.
2. CrenanoBa, I'."H. ®usuka. YrioyOonéuusni ypoBeHb. B 2 4.: yueOHuk mns 10 kmacca
obmieoOpazoBarenbHbIx yupexaenuii/I . H.Ctenanosa. - M.: Pycckoe cioso, 2013.
3. CrenanoBa, I.H. ®usuka. Yrnyonéunusiii ypoBenb. B 2 4.: yueOnuk mns 11 kmacca
obmeoOpazoBarenbHbIx yupexaeuuii/I . H.Ctenanosa. - M.: Pycckoe cioBo, 2013.

JlonotHUTE/IbHbIE HCTOYHUKU:

1. KacpsinoB, B.A. ®u3nka: yueOHHK 17151 001Ie00pa3oBaTeIbHbIX YupexxaeHui. 11 kiacc.
Bazossrii yposens / B.A. Kacesnos. — M.: [Ipoda, 2008.

2. KacesinoB, B.A. ®usuka: yueOHHK 17151 0011e00pa3oBaTeIbHbIX yupexxaenui. 10 kiacc.
Bazossiii yposens / B. A. KacesiHoB.— M.: [Ipoda, 2008.

3. KacesauoB, B.A. ®uzuka.l1 xn. OBomonus BceaeHHONW: TONMOIHHTEIBHBIC TJaBhl K
yuebHuky / B. A. Kacbanos.- M.: [lpoda, 2008.

4. Kucenepa, I'.Il. ®usmka: ydeOHOE mOCOOME I TIOATOTOBHUTEIBHBIX OT/ACICHUN
By30B/I".Il.Kucenesa, B.M.Kucenes. - Kpacnosipck: Cub. dpenepanbusiii yausepcuret, 2011.

5. Kapnepunk, B.D. CnpaBounmk 1o wmatematuke u ¢usuke/ B.D,KaBHepuuk,
JI.W.Maiicens, FO.1.Capunosa. — MH.: Beim. mk., 2014,

6. Oduszuka B dopMmynax H cXemax: y4deOHOoe TmMocoOMe JUIsi IIKOJBHUKOB U
abutypuenron/coct. O.B.Mamsaposa. — CII6.: Buxkropus moc, 2016.

HNuTepHeT-pecypces:

1. ®denepanbHbIl EHTPp WHEGOPMAITMOHHO-00PA30BATEIbHBIX PECYpCOB [ DIEKTPOHHBIN
pecypc]: denepanbHbIi 00pazoBaTenbHBIN OpTAI. - Pexxum moctyna: http://fecior.edu.ru/, cBOOOAHBII.
2. Ennnas xomnexkmusi nudpoBbIX 00pa3oBaTENbHBIX PECYpPCOB [DIIEKTPOHHBIN pecypc]:

¢denepanbHbIil 00pa3oBaTenbHbI MopTan. — Pexxum poctyna: http://school-collection.edu.ru/catalog/,
CBOOOIHBII.

3. EcrecTBeHHO-HayuHBIi 00pa3zoBaTelbHBIN MopTan [DneKTpoHHBIH pecypc]. - Pexum
noctyna: http:// www.en.edu.ru/, cBOOOTHBIH.
4. Enunoe okHO pgocTyma K 00pa3oBaTeNbHBIM pecypcaMm [DIeKTpOoHHBINH pecypc]:

dbenepanbHbIii 00pa3oBaTeNbHBIN OpTal.- Pexkum noctyna: http://window.edu.ru/, cBoOOaHBIA.
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5. Virtulab [OnexTpoHHbIii pecypc]: BHpTyanbHas oOpa3oBaTelibHAs JIaOOpaTOpHs. -
Pexxum nmoctyma: http://www.virtulab.net/, cBoO0O HBIH.

6. Ousmka [DIEKTPOHHBIM pecypc]: MEKTPOHHBINA yueOHBIH KOMIUIEKC ISl IIKOJBHUKOB/
OTKpBITHIN KOJIIEMK.- Pexxum noctyna: http://physics.ru/, cBOOOIHBI.
7. @opMyibl U pacyeThl OHJIANH [DIEKTPOHHBIN pecypc]: HMHTEPAKTUBHBIN CIPABOYHHUK. -

Pexxum moctyna: http://www.fxyz.ru/, cBOOOTHBII.

5. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUSI
OBIEOBPA30OBATEJIBHOU YYEBHOU JUCIIUITVINHbI

KoHTposib M oOIleHKa pe3yslbTaTOB OCBOEHHUS 0O0IIEe00pa3oBaTEIbHOM YYEOHON IUCITUTUIMHBI
OCYILECTBIISICTCSI MPEIoiaBaTeNieM B MPOIECcCe NMPOBEACHUS KOHTPOJBHBIX M MPOBEPOUHBIX pabdoT,
NPOBEPKE IOMAIIHUX 3aJaHHii, TECTUPOBAHMs, a TAKKE OILEHKE BBITOJHEHHUS OOYJaIOIIMMUCS
WHJUBHyAJIbHBIX 3aJaHUM, IIPOEKTOB, ucciaenoBaHuil. [IpomexxyrodHas arrecranus IPOBOJUTCS B
dbopme IK3aMeHa.

Pe3yabTarsl 00yyeHus @®opMbI U METOAbI KOHTPOJISI M OLlEHKH
(ocBOCHHBIC YMEHHUsI, YCBOCHHbIC 3HAHHUSA) pe3yJIbTATOB 00yUYeHH s
Ymenus:
OnuceiBaTh U OOBSACHATH (DU3UMUECKUE SIBICHUS W VYCTHBINA KOHTPOJIb (MHAWBUAYABHBIN U
CBOMCTBA  TeI.  JBW)KCHHE  HEOCCHBIX Tl U | (PpOHTAIBHBIN).
WCKYCCTBEHHBIX CITYTHUKOB 3€MJIM; CBOWCTBAa Ta30B, BrinosiHeHnE TECTOBBIX 3a1aHUM.
JKUAKOCTEM W TBEPABIX TeEd, 3JIEKTPOMATHUTHYIO IToaroroska cooOIIEHU.
MHIYKIIUIO, PAaCIIPOCTPAHEHUE AIIEKTPOMArHUTHBIX BOJIH; 3amura NpakTUYECKUX 3aHATUM.

BOJIHOBBIC CBOWCTBA CBETa; M3ITy4EHHE M IIOIVIOIICHHE
cBeTa atoMoM; (porordpdext

OTyMyaTh TUNIOTE3bI OT HAYYHBIX TEOPHH B3anMoKOHTpOJIB.

Jlenate BBIBOJBI Ha OCHOBE 3KCIIEPUMEHTAIBHBIX OT4eT o MPaKTUYECKUM 3aHATHSIM.
JTAHHBIX HaGmoienne M OlleHKa BBITIOTHEHUS

MPAKTUYECKUX JICHUCTBUIA.

IIpuBomuTe mpHUMEpBI, IOKa3bIBAIOLIME, 4YTO: YCTHBIN KOHTPOJb (MHAVBUYAIBHBIN U
HAOMIONIEHUST M OKCIIEPUMEHT SIBISTIOTCS OCHOBOHM IS | (DPOHTAIIBHBIN).
BBIJIBUOKEHUSI TUTIOTE3 M TEOPHIA, TTO3BOJISIIOT MIPOBEPUTH [IpoekTHas nesATeIbHOCTD.
UCTUHHOCTb ~TEOPETHUUECKUX BBIBOJIOB;  (pH3UYECKast [ToaroroBka cooOIIEHUH.

TEOpUSI J1aeT BO3MOXKHOCTH OOBSICHATH W3BECTHBIE
SBJIEHHS TIPUPOAbI M HaydHble (DaKThI, Mpe/CKa3bIBATh
€I11€ HEU3BECTHBIE SIBJICHUS

[TpuBOUTH MIPUMEPBI MPAKTHYECKOTO [ToaroroBka cooOIIEHUH.
UCTIONIB30BaHUS  (DM3MUECKMX  3HAHMIA: 3aKOHOB [Touck napopmaruu B HTEpHETE.
MEXaHWKH, TEPMOJUHAMUKUA W 3JEKTPOAMHAMHMKH B [IpoexTHas nesATeIbHOCTD.

MEIULVHE, Pa3IM4YHbIX BUAOB  JJICKTPOMArHUTHBIX
W3JIy4EHUN U Pa3BUTHS PAIUO U TEIEKOMMYHHKALWN,
KBaHTOBOM ()M3MKM B CO3IAHUH SIEPHON SHEPreTHKH,

J1a3epOoB

BocnpuHrMaTh 1 Ha OCHOBE IOJIyYEHHBIX 3HAHUM [ToaroroBka cOOOIICHHIA.
CaMOCTOSITENIBHO OLICHMBATb uH(pOpMAIIHIO, ITouck nnpopmanuu B MHTEpHETE.
comepxairytocs B coobmenusx CMMU, Hureprere, IIpoexTHas neATenbHOCTD.
HAY4YHO-TIOITYJIIPHBIX CTATBSX

[IpyuMeHATh TONyYEHHBbIE 3HAHUS UL PELICHUS IIncbMeHHBINM KOHTPOJIb. BhInonHeHue
(du3nueckux 3anay Pa3HOYPOBHEBBIX 3aaHHN.
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OrmpenenaTe xapaktep (Gu3HUeckoro mporecca 1o
rpa¢uky, Tabnuie, popmye

OT4eT o MPaKTUYECKUM 3aHATHSIM.
TectupoBanue.
3anuTa NpakTUYECKUX 3aHITHH.

W3mepsathb psaa pu3HUecKUX BENUYMH, IPEICTABIIS
Ppe3yabTaThl UI3MEPEHUI C YUETOM HX MTOTPELTHOCTEN

OT4eT 1o MPaKTUYECKUM 3aHATHAM.

Habntonenne M oleHKa BBIIOJHEHUS
MIPAKTUYECKUX JEHCTBUH.

3anuTa NpakTUYECKUX 3aHITHH.

3uanusa:

CMBICIT TIOHSTHH: (DU3NYECKOe SIBIICHHUE, THITOTE3a,
3aKOH, Teopus, BEILICCTBO, B3aUMO/ICHCTBHE,
AJIEKTPOMArHUTHOE TIOJIE, BOJIHA, (JOTOH, aTOM, aTOMHOE
SIIPO, HWOHU3UPYIOIIME W3JIy4eHUs, IUIaHEeTa, 3BE3/a,
rajakTrika, Becenennas

YCTHBIN KOHTPOJIb (MHAWBUAYATBHBIN U

(pOHTAIIBHBIIA).

[TruceMeHHbI KOHTPOJIb.
TectupoBanue.

Beinonnenue Pa3HOYPOBHEBBIX

3alaHuil. 3anmTa NpakTUYeCKUX 3aJaHul.

CMBICT  (U3WYECKMX  BEJMYMH:  CKOPOCTb,
YCKOpeHHe,  Macca, CWila, HMIYIbC,  padoTa,
MEXaHUYeCKass  DHEprusi,  BHYTPEHHSSI  DHEpIUf,
a0comoTHasE TemIieparypa, CpeiHssl KHHETHYeCcKas

SHEPrUsA YaCTHL[ BEILECTBA, KOJIMYECTBO TEIUIOTH,
IIEMEHTAPHBIN IEKTPUYECKUM 3apsi

VYCTHBIN KOHTPOJIb (MHAUBUAYATHHBIN U

(pOHTAITBHBIIA).

[TruceMeHHbI KOHTPOJIb.
TectupoBanue.

Beinonnenue Pa3HOYPOBHEBBIX
3aJaHuM.

3anmTa NpakTUYECKUX 3aJaHHil.

CMBICT  (DU3MUYECKUX 3aKOHOB  KJIACCHUYECKOM
MEXaHHUKH, BCEMUPHOTO TSATOTECHHSI, COXPaHEHHST SHEPTHA
UMITYJIbCa U DIICKTPUYECKOTO 3apsifa, TePMOIMHAMHUKH,
AJIEKTPOMArHUTHON MHAYKIH, (hoTodddekra

BKJIAJ] POCCHMCKMX ¥ 3apyOCKHBIX YYCHBIX,
OKa3aBIIMX HAHOOJIbIIEE BIMSHUE Ha PA3BUTHE (PU3UKH

[ToaroroBka cOOOIICHHUIA.
[Touck nadopmanuu B laTepHeTe.

6. KOHKPETU3ALUSI PE3YJIbTATOB OCBOEHMSI OBILIEOBPA30BATEJILHOI
YYEBHOM JUCLHUILINHEI

Ha3Banus mpakTuueckux paboT, MPaKTUYECKUX 3aHATUH,
71a00paTOPHBIX PaboOT

YmMeThb
e OrucrIBaTh u OOBSACHATH
¢du3udeckre SBICHUST ¥ CBOWCTBAa Tell:

e [locTpoenue
HaNpPSOKCHUST W CHIIBI
KoJ1e0aTeIbHOM KOHTYpE

rpagukoB  KoJieOaHWW  3apsja,
TOKa B 3JCKTPOMAarHUTHOM

JOBHUXKCHUC HEOECHBIX TeNl U HNCKYCCTBCHHBIX o HpeBpameHHe 3Hepmy"1 OJICKTPHUICCKOr 0 u
CITYTHHUKOB 3GM.HI/I; CBOICTBa ra30B, | MAarHUTHOTO nojei B SJICKTPOMAariHuTHOM
KHJIKOCTCH u TBEPIBIX Tell; | KouebaTeIbHOM KOHTYPE

JIEKTPOMArHUTHYIO HHIYKIIHIO,

pacnpocTpaHeHHe AIIEKTPOMAarHUTHBIX BOJTH;
BOJIHOBBIC CBOICTBA CBETa, W3JIyYCHUE U
TIOTJIOIICHUE CBETa aToMOM; (hoToahdexT

e OTIMUaTh TUMOTE3bl OT HAYYHBIX
TEOpUH

o Jlcmath  BBIBOJBI
IKCTIEPUMEHTATBHBIX TAHHBIX

o OnpeniensiTh XapakTep (U3NIECKOro
npoliecca 1o rpaduky, Tadbmmie, Gopmyre

Ha OCHOBC

3HaThL

Tema 1.1 Kunemartuka
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® CMEBICHT TTOHSTHH:
SBJICHWE,  TUIIOTE€3a, 3aKOH,  TEOpus,
BEIIECTBO, B3aUMOJICICTBHE,
AJIEKTPOMAarHUTHOE TIOJIe, BOJHA, (DOTOH,
aroM, aTOMHOE SIpO, HOHU3UPYIOIIHE
W3TYYCHUS, TUIAHETa, 3Be3/a, TaJaKTHKa,
Bcenennas

(uznygeckoe

Tema 1.2 Jlunamuka

Tema 1.3. Mexanuueckue KoueOaHHUs ¥ BOJHBI

Tema 2.1. OCHOBBI MOJIEKYJSPHO- KMHETUYECKOMN
TEOPUH

Tema 2.2. OCHOBBI TEPMOJIUHAMUKHU

Tema 2.3.ArperatHbleé COCTOSIHMS BeIECTBA U
(ha3oBBIC TTEPEXOIBI

CamocrosiTesibHast padoTa

PaboTa ¢ KoHCIIEKTOM

PaGora ¢ yueOHoI1 muTeparypoit

[ToaroToBka OTYETOB MPAKTUYECKUX 3aAHATUN
Pabota ¢ Tabnuueit MHOXXuTENeH u mpucraBok CU

CocraBnenue anropuTMa pelieHus
KMHEMATUYECKUX 3a]1ay.

Onpenenenue HEKOTOPBIX MEXaHUYECKUX
MapaMeTpoB  YEJIOBEYECKOI0  OpraHu3Ma: CcpeaHei

CKOPOCTH JIBUJKEHUS KPOBH B apTEPHUSX, BEHAX; CKOPOCTHU
pacIpoCTpaHEHHUs pa3Apa)XeHus 110 HEPBaM.

CocraBiieHHEe anropuT™Ma peuicHUs JUHAMHYECKUX
3a1a4.

CpaBHEeHHE  BEKTOPDHOTO W KOOPAMHATHOIO
CIOCO0OOB HAXOXKACHUS PaBHOJCHCTBYIOIIEH HECKOIBKUX
CHIL

CocraBiieHne KOHCIIEKTa «YCIIEXH B OCBOEHUM
KOCMHYECKOTO ITPOCTPAHCTBAY.

PaccmoTpenue ronocoBoro U CIryXoBOIrO amrmapara
4EJIOBEKA.

Ymern

o VI3mepaTh ps PU3NUECKUX BEJTUUMH,
NPEICTABIAA  PE3yabTaTbl M3MEPEHHH ¢
Y4ETOM UX IOIPEIHOCTEN

e OnpeneneHue Kod(QQPHUIUEHTa MOBEPXHOCTHOTO
HATSDKEHUS JKUAKOCTH

3HaTh

eCMBICT  (PMBUYECKHX  BEIUYUH:
CKOpOCTb, ~ YCKOpEHHE, Macca, CHIa,
UMITYJIEC, PabOTa, MEXaHWYECKasl SHEPTH,
BHYTPEHHSIS SHEPTH, a0comoTHast
TeMIleparypa,  CpemHssi  KWHETHYecKas
SHEPrus YacTWI] BELIECTBA, KOJIMYECTBO

TEIUTOTHI,
3apsiz

AJIEMEHTApHBIA  JIEKTPUYECKUNA

Tema 1.1 KunemaTtuka

Tema 1.2 Jlunamuka

Tema 1.3. Mexannueckue Koyie0aHusi U BOJTHBI

Tema 2.1. OCHOBBI MOJNEKYJISPHO- KUHETHUECKOMN
TEOpuun

Tema 3.1. DnexTpocTraTuka

Tema 3.2. I[ToCTOSIHHBIN 3TIEKTPUIECKHUI TOK

CamocrosiTesibHast padoTa

PaboTa ¢ KoHCIIEKTOM

PaGora ¢ yueOHoi1 muTeparypoit

[ToaroToBka OTYETOB MPAKTUYECKUX 3AHATUN

Koncnekt «Cuibl U 3HEPrusi MEKMOJIEKYJISIPHOTO
B3aUMOICUCTBUI»

CpaBHUTENBHBII
TEMITEPATYPHBIX KA.

3amonHeHue Taduibl «M3omporecchy

3anonuenune Tabnuiel «[Ipumenenue 1-ro Havana
TEPMOJAMHAMUKH K U30IPOLIECCAM B Ta3em.

Koncnekr «Buapl TemnoBbeix apurateneil. Oxpana
TIPUPOIBDY.

[TocTpoenue rpaduka mo Tabmauie «3aBUCHUMOCTD

aHaJIn3 PA3IMIHBIX
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JaBJICHUA U
TEMIIEPATypPbI».
N3o0pakeHne CIEKTPOB JJIEKTPUUECKUX TOJICH
CHUCTCMbI IBYX ONJHOMMCHHBIX 3aps/10B.
AHalM3 W CpaBHEHUE DJIEKTPUUYECKUX CBOWCTB
Pa3IMYHBIX TKAaHEH YeT0BEYECKOTr0 OpraHu3ma.

INIOTHOCTU  HACBIIICHHOI'O Immapa OT

Hccnenosanue B JIOMAITHUX YCIOBUSIX
QJICKTPpHU3allU HATYPAJIbHBIX U CUHTCTUYCCKUX BCILCCTB.
CpaBHHUTENIBHBIA ~ aHAIM3  CKOPOCTH  Jpeida

AJIEKTPOHOB B METallIe U CKOPOCTH PacHpOCTpaHEHUs
JIEKTPUUECKOTO TOKa.

AHanu3 BOJIbTAMIIEPHON XapaKTEPUCTUKU TOKa B
METAJUINYECKUX MPOBOJAHUKAX.

Brruncnenue 3aps/ia 3JIeKTpOHa Ha OCHOBE 3aKOHOB
JIEKTPOIIH3A.

Koncnekt «Bubl ra30BBIX pa3psaoBy.

3armnoiHeHne o0oO0maromnei TaOJIUIIBI
«DQIEKTPUIECKHUI TOK B PA3IMUHBIX CPEIax).
CpaBHUTENBHBII  aHAIU3  JJEKTPUUECKOTO U

MAaTrHUTHOTO MOJIEH.

YMmeth

e [IpuBoauTh IIPUMEPBI
MPAKTUYIECKOTO UCTIONB30BaHUS (DH3MYECKUX
3HAHHI: 3aKOHOB MEXaHHNKH,
TEPMOJHAMUKU U  3JIEKTPOJAWHAMUKUA B
METUITHE; Pa3IMYHBIX BHJIOB
AIIEKTPOMArHUTHBIX W3ITY4EHHUN JUIS

pasBUTHsL paguo W  TEIEKOMMYHHKALU,
KBaHTOBOM (PM3UKM B CO3JaHHU SACPHOM
SHEPreTHUKH, JIa3€POB

o [[pyMEeHSTh MOTyYEeHHBIC 3HAHUS JIJIs
peteHust GU3MYeCKUX 3a71a4

eBocrpyHUMaTh W Ha  OCHOBE
MOJTYYEHHBIX  3HAaHUM  CaMOCTOSITEIIBHO
OLICHUBAaTh WH(POPMAIIUIO, COACPKALTYIOCS B
coobmenusix CMMU, HuteprHere, Hay4yHO-
MOMYJISIPHBIX CTAThSIX

ePemieHne THUMOBBIX 3a7ad  Ha IPUMEHEHHE
3akoHOB HbI0TOHA, 3aKOHA BCEMUPHOI'O TSTOTEHUS

ePernieHne THUMOBBIX 337a4  Ha [PUMEHEHHE
3aKOHOB COXpAaHEHHUS HMITyJbCa W MEXaHHYECKOM
SHEpPIUn

ePemienne  THUMOBBIX  33gad 10 TeMe:
«Qnektpuueckoe nosue. 3akoH Kymnona»

¢ OnpenencHue oO0mmen €MKOCTH Oarapeun
KOH/IEHCaTopa

e OmnpenienieHre OOIIErO COMPOTUBICHUS Y4acTKa
j1(S20070

e PemieHrie THITOBBIX 3a7a4 II0 TeMe « MarHuTHoe
10JI€ TIOCTOSTHHOT'O TOKAa

e Permenue THITIOBBIX
«INEKTPOMAarHUTHAS] HHITYKITHSI

3a1a4 10 TEME

3HaTh
® CMbICTT br3rYecKx 3aKOHOB
KITACCUYEeCKOM  MEXaHUKH,  BCEMUPHOTO

TSTOTEHUS, COXPAaHEHHsI SHEPTHU HMMITYIIbCa
U JJICKTPUYECKOTO 3apsifia, TEPMOINHAMUKHY,
ANEKTPOMArHUTHOM WHIYKIIUH,
doroaddekra

® BKJIQJI POCCHMCKHUX M 3apyOeKHBIX
YUYEHBIX, OKa3aBIINX HAMOOJIbINEE BIMSHUAEC
Ha pa3BUTHE PU3UKU

Tema 3.1. DnekTpocraruka

Tema 3.2. IlocTOSIHHBIN AIIEKTPUUECKUI TOK

Tema 3.3 DieKTpUYECKUI TOK B OJIYITPOBOJHUKAX

Tewma 3.4. MarautHoe mnose

Tema 3.5. DnekTpoMarHWTHBIE KOJI€OaHUS W
BOJIHBI

Tema 5.1. KBanToBas ¢uzuka

Tema 5.2.®uzuka atoma

Tema 5.3. ®usuka aTOMHOTO sA7Ipa

Tema 6.1. DBomIOLNS BCEICHHOM

CamocrosiTesbHast padoTa

Pabota ¢ KoHCIIEeKTOM

Pabota c yueOHoIT muTepaTypoit

IToaroroBka OTYETOB MPAKTUYECKUX 3aHATHU
CamormnoaroroBka K J1abopatopHoOit padoTe.
HccnenoBanue BnusiHus 1IAB Ha moBepXHOCTHOE
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HAaTSKEHHUE BOJBI.

Koncnekr «Buasl nedopmariuii».

3anonHenue TaOMUIBl «BuUIbl KpuCTAIIMYECKHX
CTPYKTYp».

AHau3 [uarpaMMbl PacTsKEHUH.

KoHcnekT «YckopuTenu 3apspKeHHbBIX YaCTHLD).

AHanu3 XapakTepa B3aUMOJICUCTBUS
ANEKTPUYECKUX 3apsA0B U MarHUTHOTO B3aUMOJEHCTBUS
TOKOB.

BrisiBieHME posi MarHUTHBIX TOJIEH B SIBICHUSX,
npoucxoasumx Ha CoJHIe.

3apucoBKa CXEM 3KCIEPUMEHTOB MallkenbCoHa U
Pemepa.

Jloka3aTenbCcTBO 3aKOHOB OTpaKEHHUS u
MpPETOMJIEHHUSI CBE€TAa Ha OCHOBE MpUHIMMNA | TolreHca.

CamoroaroroBka K 1a00paTOPHBIM paboTaM.

Koncnekr «Y® u UK vactu criektpay.

Koncnekr «/ludpakunonnas pemerkay.

CpaBHEeHHE DHEPrHMil KBAaHTOB  KpacHOro |
(hHoIEeTOBOTO CBETA.

CocraBneHne  mIaH-KOHCIEKTa  «BHyTpeHHUI
dhoTodddekT, ero npuMeHESHHEY.

Koncmexr «IKCIIepUMEHTAIbHbIE METOJIbI
PEruCTpalvy 3apsHKEHHBIX YaCTHUID).

CocraBnenne  miaH-koHcnekta  «llomyueHue
PaaNOAKTUBHBIX U30TONOB U UX IPUMEHEHUEY.

3apucoBKa INPUHLMIIMAIBHOW CXEMBI SJEPHOTO
peakropa.

Bbruucnienne opOUTANBHBIX CKOPOCTEH IUIaHET C
UCIoNb30BaHueM Ta0muubl «OCHOBHBIE CBEIEHUS O
MJIaHETax.

Onpenenenne napameTpoB Hamled ['agakTUKM 10
IIKOJIBHOMY aCTPOHOMHUUYECKOMY KaJIEHAAPIO.
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