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CTpykTypa padoueii nporpaMmmMbl

1. [Inanupyemblie pe3yabTaTbl OCBOEHUS Y4eOHOT0O IpeameTa

2. CoxnepxaHue yaeOHOTO MpeaMeTa

3. Tematuueckoe IJIaHUPOBAHUE C yKa3aHUEM KOJUYECTBAa YacOB, OTBOJAUMBIX Ha OCBOCHHE
Ka)XJ10 TEMBI

1. H.TIaHI/IpyeMbIe pe3yJbTaThbl 0OCBOCHUA yqeﬁﬂoro npeamMera

B pe3yabTare udyuyenus yueoHoro npeamera « ®u3uKa) Ha ypoBHe CPeJHEro 0011ero
o0pa3oBaHusA:

BbinycKHHK Ha yri1y0JIeCHHOM YPOBHE HAYYMTCS

OOBSACHATH U aHAIU3UPOBATH POJIb U MECTO (PU3UKHU B POPMUPOBAHUU COBPEMEHHON HAYyYHOUH
KapTHHBI MUPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B TPAKTUYECKON IESATETbHOCTH
JIIOJIEH;

XapaKTepU30BaTh B3aMMOCBS3b MEXKAY QU3UKON U IPYTHMHU €CTECTBEHHBIMH HayKaMHU;

XapaKkTepu30BaTh CUCTEMHYIO CBA3b MEXAY OCHOBOIIOJIATalOLIMMM HAayYHBIMU IOHSTUSMU:
IIPOCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, 110JI€), ABMKEHUE, CHIIA, DHEPIUS;

INOHUMaTb M OOBACHATH ILEJOCTHOCTh (U3MYECKOM Teopuu, paszauyaTh TIpaHULIBI €€
IPUMEHUMOCTH U MECTO B PSAAY APYTUX PU3NUYECKUX TEOPUIL;

BJIaJI€Th MPUEMAMHU ITOCTPOEHUSI TEOPETUUYECKUX JI0KA3aTENIbCTB, a TAK)KE MPOrHO3UPOBAHMS
0COOEHHOCTEH MpOoTeKaHWs (QHU3MUECKUX SBICHHA W TPOIECCOB HA OCHOBE IOJyYEHHBIX
TEOPETUYECKUX BBIBOJIOB M 10KA3aTEIIbCTB;

CaMOCTOSITENIbHO ~ KOHCTPYHUPOBaTh  AKCHEPHUMEHTANbHbIE YCTAHOBKM JUIsl  IPOBEPKHU
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COIIOTHYIO M OTHOCUTEIbHYIO MOIPEIIHOCTH;

CaMOCTOSITENIbHO IJIAHUPOBATh U MPOBOJIUTH (PU3MUYECKUE IKCIIEPUMEHTHI;

peuarb MpaKkTHKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIC M pacueTHbIE (U3UYECKUE 3aJaud C
OMOpOH KaK Ha U3BECTHbIE (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIENH, TaK U Ha TEKCTHI C
U30BITOYHON HH(OpMAaIHEH;

OOBSACHATh TpaHUIBl NPUMEHEHHS U3YYEHHBIX (U3MUECKUX MOJeNeld MpH pelleHun
(GU3NUECKUX U MEXITPEIMETHBIX 3a7ay;

BBIIBUTaTh T'MIIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIOJIAraruX GU3NIECKUX 3aKOHOMEPHOCTEN
Y 3aKOHOB;

XapaKTepU30BaTh II100aJIbHBIE TPOOJIEMBI, CTOSAIIUE MEPE YETOBEUECTBOM: SHEPreTHUECKHE,
CBIPbEBBIE, HIKOJIOTUYECKUE, U POJIb (PU3UKU B PELICHUHU 3TUX MPOOIIEM;

OOBSACHATH NPUHLHUIBI pabOThl M XapaKTEPUCTHKU HW3YYEHHBIX MalIMH, NPHOOpOB U
TEXHUUYECKUX YCTPOMICTB;

OOBSACHATH YCIOBHSI MPUMEHEHHS] (PU3NYECKUX MOJEJel Mpu pemeHun (pU3NYecKuX 3ajad,
HaXOJIUTh aJIeKBaTHYIO MPEATIOKEHHOHN 3a/aue (PU3NUIECKYI0 MOJIENb, pa3pelaTh NpodiieMy Kak
Ha OCHOBE MMEIOIINXCS 3HAaHUH, TaK U MIPU MOMOIIY METOOB OL[EHKHU.

BorinyckHUK HA yriy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUHTHCSI:

npoeepAms IKCHEPUMEHMATLHBIMU CPEOCMBAMU BLLOGUHYMbLE 2UNOME3bl, QOPMYIUPYSL Yelb
uccnedo8anusl, Ha OCHO8e 3HAHUSA OCHOBONOIALAIOWUX PUSULECKUX 3AKOHOMEPHOCMEU U 3AKOHO08;

ONUCHIBAMb U  AHATUSUPOBAMb NOJVYEHHYIO 8 pe3yibmame NpOGeOeHHbIX QuU3ULECKUX
9KCNEpUMeHmMo8 uHpopmayuio, onpeoeisims ee 00CHMO8EPHOCIb,

HOHUMAMb U O0OBACHAMbL CUCEMHYIO C6A3b MeNCOY OCHOBONONAAIOWUMU HAVUHBIMU
HOHAMUAMU: NPOCMPAHCMEBO0, 8peMsl, Mamepusl (8eujecmaso, noie), 08UNRCeHue, CUld, IHePUusl;

pewams IKCnepuUMeHmabhble, KaueCmeeHHble U KOAUYECBEHHble 3A0auu OAUMNUAOHO20
VPOBHSL CIOMHCHOCMU, UCNONb3YSA (u3uueckue 3aKOHbl, a Maxdice YPAGHEHUs, C8A3blealoujue
Quzuueckue eauUyUHbL;



AHATUBUPOBATNL  2PAHUYLL NPUMEHUMOCMU  (DU3UYECKUX 3AKOHO8, NOHUMAMb 8CeoOuuil
xapakmep pyHOaMeHmMaibHbIX 3aKOHO8 U 02PAHUYEHHOCMb UCNONIb30BAHUS YACTIHBIX 3AKOHO8;

Gopmynuposams u pewams HO8ble 3a0a4uU, B03HUKAIOWUE 8 X00€ YHeOHO-UCCAe008AMENbCKO
U NPOEKMHO OesimeNbHOCMU,

YCOBEPULEHCIB08AMb NPUOOPLL U MEMOObL UCCIE008AHUSL 8 COOMBEMCMBULU ¢ NOCMABIEHHOLL
3a0auetl;

UCNONB308AMb MEMOObl MAMEMAMUYECKO20 MOOEIUPOBAHUsL, 8 MOM HYucie npocmeniuiue
cmamucmuyeckue Memoovl 0 00pabomKu pe3yibmamos IKCnepumMenma.

2. Copepxkanue y4eOHOro npeamera

[Tpumepnas nporpammMa yueOHoro npeamera «Pu3nka» HampasieHa Ha popMupoBaHue y
o0yJaromuxcsi GyHKIMOHATBHON TPAaMOTHOCTH ¥ METAIIPEIMETHBIX YMEHHUI Yepe3 BBIMOJHEHUE
UCCIIEIOBATEIBCKON U MPAKTHYECKON AEATEIbHOCTH.

B cucreme ecrecTBeHHO-HAy4HOTO 00pa3oBaHus (hU3KKA KaK YIeOHBIN MTPEIMET 3aHUMAET
Ba)XHOE MECTO B ()OPMHUPOBAHHH HAYYHOT'O MHUPOBO33PEHHS W O3HAKOMIICHHS OOYYaOLINXCS C
METOJIaMU HAYYHOTO TMO3HAHUS OKPYXKAIOIIEr0 MHUpa, a TaKke C (PU3HMYECKUMH OCHOBaMHU
COBPEMEHHOTO IIPOU3BOICTBA U OBITOBOTO TEXHMUECKOTO OKPYKECHHUS YeTIOBeKa; B (POPMUPOBAHUN
COOCTBEHHOW TO3HIIMU 10 OTHOIICHUIO K (pu3mueckod MH(OpMAIUK, TOTYYCHHOW U3 Pa3HBIX
HUCTOYHHKOB.

YcnemHocTh H3y4dyeHHs TpeaMeTa CBsi3aHa C  OBIAJCHHEM OCHOBaMH  y4eOHO-
HCCIIEI0BATENIBCKON  EATEIbHOCTH, IPUMEHEHHEM IIOJYYEHHBIX 3HAHWM IIpU pELIECHUU
NPaKTUYCCKUX M TEOPSTUICCKUX 3a/1a4.

B cootBerctBum ¢ ®I'OC COO o0pa3oBaHus (U3NKa MOXKET U3y4aThCs Ha 0a30BOM U
yIIIyOJIEHHOM YPOBHSX.

N3yuenne ¢usukum Ha YrIIyOJICHHOM YPOBHE BKIIIOYAECT PACHIUPEHHUE TPEIMETHBIX
pe3yiabTaTOB M  COJEpKaHWE, OPHUEHTUPOBAHHOE Ha TOATOTOBKY K IOCIEIYIOIEMY
npodeccuoHaIbHOMY 00pa30BaHHUIO.

W3yuenue npeamera Ha yriy0JIeHHOM YPOBHE MO3BOJISIET CPOPMHUPOBATH Y 00YUAIOLIHXCS
(1)I/I3I/I‘~I€CKO€ MBIIIJICHUC, YMCHUC CUCTEMATU3HUPOBATH U O606HIaTB IMOJIYYCHHBIC 3HAaHUA,
CaMOCTOSITENIbHO TPUMEHSTh MOJIY4YEHHbIE 3HAHMS JJIs pEIleHUs] MPAKTUYECKHX M y4eOHO-
UCCIIEIOBATEIbCKUX 3a/1a4; YMEHHE aHaJIM3UpOBaTh, IPOrHO3UPOBATh M OLIEHUBATH C TO3HUIIUU
HKOJIOTHYECKOM O0€30MacHOCTU IMOCIEACTBUS OBITOBOM M NPOM3BOACTBEHHOH JESTEIbHOCTU
YeNoBeKa, CBA3aHHOU C MCIOJIb30BAHUEM HCTOUHUKOB YHEPTHH.

B ocHoBy n3yuenus npenmera «®Pusnka» Ha 6a30BOM U YriyOJI€HHOM YPOBHSX B YacCTH
dbopMupoBaHUs Y 00YUAIOIIMXCSI HAYYHOTO MHPOBO33PEHHS, OCBOCHUS OOIICHAYYHBIX METOOB
MO3HAHUS, a TAK)Ke MPAKTUYECKOTO NMPUMEHEHHs HAyYHBIX 3HAaHUH 3aJI0’KEHbI MEXIPEIMETHbIE
CBSA3H B 00JIacTH €CTCCTBCHHBIX, MATEMATUYCCKUX U TYMaHUTAaPHBIX HAYK.

[IpumepHass mporpamma COCTaBlieHa Ha OCHOBE MOJYJIBHOTO MPHUHIUNA TOCTPOCHUS
yaebHoro MaTepuana. KonnmuecTBo 4acoB Ha M3y4eHHE y4eOHOTO TIPEMETa U KIIacChl, B KOTOPBIX
IpeMET MOXKET U3y4aThCsl, OTHOCITCS K KOMIIETEHIIMM 00pa30BaTeIbHOW OpraHU3aIiH.

[IpumepHas nporpamMma CoAEp>KUT MPUMEPHBIN NepedeHb MPAKTUUECKUX U Ja00paTOPHBIX
pabort. Ilpu cocraBnenuun pabouelr mporpaMMbl YUUTENb BIIpaBe BHIOpATh U3 MEpedHst paboThl,
KOTOpBIE CYMTAET HanboIIee Mesecoo0pa3HbIMK IS JOCTHKEHHS TPEIMETHBIX PE3YIIbTaTOB.

Yriy0JieHHBbI YPOBEHb

Du3NKa M eCTECTBEHHO-HAYYHbIH METO/ NO3HAHUSA NPHPOABI

Odusnka — (QyHgamMeHTaabHas Hayka o mnpuponae. HaydHplii MeTOm TMO3HAHHWS MUpA.
B3aumocBs3p Mexny (GU3MKOH M APYrMMH €CTECTBEHHBIMH HayKamMHu. MeToabsl Hay4yHOTo
uccienoBanus (uzndeckux spiaeHui. IlorpemHoctd u3MepeHMH (PU3NUECKUX BEJIUYMH.
MopnenupoBanue sBIEHUI U IPOLECCOB MPUPOJbl. 3aAKOHOMEPHOCTh U CIy4ailHOCTh. I'paHuIis!
IPUMEHUMOCTH (U3UYECKOro 3akoHa. duznueckue TEOpUM U NMPUHLHUI COOTBETCTBUA. Ponb u



MecTo (u3uku B (POPMHUPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B TMPaKTUYECKOU
JEATEIIbHOCTH JI0JIe. Duzuxa u Kyaismypa.

Mexanuka

[Ipeamer u 3amaum  Ki1acCMYEeCKOM MexaHUKM. KuHemaTuyeckne XapaKTepUCTUKH
MEXaHUYECKOr0 JABMKECHHS. Mojenu Ten M JBUXKEHUW. PaBHOYCKOpEHHOE NPSMOJIMHEUHOE
JIBUKEHHE, CBOOOJHOE TMaJeHue. IBUKEHHE Tella, OpOIIEHHOr0 MOJl YIJIOM K TOpPU3OHTY.
JIBuKEeHHE TOUKH 10 OKPYKXHOCTH. [locmynamenvhoe u eépawjamenbHoe 08UICEHUE MBEPOO2O
meina.

B3aumoneiicteue tein. [lpuHuun cynepno3uuunu cwil. MHepunaibHas cUCTeéMa OTCUETA.
3akoHbl MexaHuku HeroToHa. 3akoHbl BecemupHoro tarorenus, I'yka, cyxoro Tpenus. JIBuxenue
HEOECHBIX TeT W MX HCKYCCTBEHHBIX CIIYTHHKOB. f61eHus, HaOnooaemvle 8 HeuHepyuaibHbixX
cucmemax omcuema.

Wmnynee cuiibl. 3aKOH WM3MEHEHHS U COXpaHEHUs uMIlyibca. Paborta cuibl. 3aKoH
M3MEHEHUS U COXPAHEHUSI SHEPTUH.

PaBHOBecue maTepuanbHON TOUKH U TBEPAOIO Tela. Y CIIOBUS PABHOBECHS TBEPAOIO Tella
B MHEPIHMAIbHOW cucTteMe orcueta. MoMeHT cuibl. PaBHOBecue XKMIKOCTH U rasa. J[BuxeHue
KUAKOCTEN U Ta30B. 3aKOH COXPAHEHUsl IHEP2UU 8 OUHAMUKE HCUOKOCMU U 2A3d.

Mexanuueckue KoneGaHus M BOJHBL. AMIUIMTYAA, IEPUOM, YacToTa, (aza KoneOaHUil.
[IpeBpateHust SHEPTUN PU KOJICOAHUSIX. BoiHyscoenHble Konebanus, pe3oHauC.

[Tonepeunsle U MPOJOJbHBIE BOJIHBL. DHEprusi BoiHbL. MHTepdepeHuus u nudpakuus
BOJIH. 3BYKOBBIE BOJTHBI.

MouJaexyasipHas Gu3NKa U TePMOJAMHAMHMKA

[Tpenmer u 3a1aun MonekyasipHO-kuHeTn4deckoit Teopunt (MKT) u TepmoanHaMuKy.

OkcnepuMeHTanbHbIe jaoka3arenbctBa MKT. AOcomroTHas Temmeparypa Kak Mepa
CpelHEN KMHETUYECKON DHEPIUU TEIUIOBOrO JBMXKEHMSI YacTHIl BeniecTBa. Mojenb niaealbHOTO
raza. JlaBnenune raza. CBsi3b MeEXIy [JaBJIE€HHEM U CpeAHEM KHUHETHYECKOW >SHepruen
MIOCTYNATEIbHOrO TEMJIOBOIO ABMXKEHHS MOJIEKYJ MJI€AJIbHOTO rasa.

Mogens uaeanpbHOro raza B TEpMOJMHAMUKE: ypaBHeHHe MeHnneneeBa—Knanelpona,
BBIPAXEHUE [UIsl BHYTPEHHEN dHepruu. 3akoH JlanbToHa. ['a30BbIe 3aKOHBI.

ArperatHble cocTosiHUsI BemecTBa. PazoBble nepexoisl. I[IpeoOpazoBanue sHepruu B
¢a3oBbIx nepexopax. HacbllieHHble W HEHAcChIIEHHbIE Mapbl. BiaxkHocTh BO3nyxa. Mozenb
CTPOCHHUsI JKHUIKOCTEeU. [losepxnocmnoe namsdicenue. Mopaenb CTpOEHUS TBEPABIX TEIL
Mexanuueckue ceoticmea meepovix mel.

Buytpennss sneprus. Pabora u Teruionepenadya Kak crocoObl U3MEHEHHUsS] BHYTPEHHEN
sHepruu. IlepBblii 3akoH TepMoaWHAMHMKH. AnuabaTHBIA mpouecc. Bmopoi  3axkoH
MepMOOUHAMUKU.

ITpeoOpaszoBanus sHepruu B TeruioBeIx MammHax. KI1JI rermoBoit mamunasl. Hukn KapHo.
DKoJjorudyeckue npoOaeMbl TEIIO3HEPTETUKH.

DJIeKTPOAMHAMMKA

[IpenmMer W 3agaunm  IEKTPOJAMHAMUKH. OJEKTPUYECKOE B3aUMOACHUCTBHE. 3aKOH
COXpaHEHMsI DdJEeKTpUuecKoro 3apsaa. 3akoH Kymona. HampspkeHHOCT M MOTEHIHAN
NIeKTpocTaTuyeckoro mnousid. llpuHOMn cynepno3unmMu 3iIeKTpUYecKuX mojieil. Pa3HocTh
noTteHuuanoB. [IpOBOAHMKKM W AUAJIEKTPUKU B 3JIEKTPOCTATHUUECKOM ToJie. JEeKTpUyecKas
eMkocTb. KoHeHcaTop. DHeprust 3JeKTpHUUECKOTo MOJIs.

[TocTostHHBIN 2nekTpuuecknii Tok. Inextpoaprwkymias cuia (3C). 3akon Oma s
IOJIHOM  DJEKTPUYECKOM  1enu. OJEKTPUYECKMM TOK B MeETajulaXx, d3JEKTPOJIMTAX,
MOJIYTIPOBOJHUKAX, Ta3ax U Bakyyme. [lnazma. Onexmponus. I1omynpoBOIHUKOBBIE MPUOOPHI.
Csepxnposooumocme.



MaruauTHOe nosie. Bektop MarHuTHOM MHAYKIUU. [IpUHIMI Cynepno3uIuu MarHUTHBIX
nosieli. MaruHuTHOE 1oOJi€ IIPOBOJAHHMKA C TOKOM. JlelicTBHME€ MarHUTHOrO IOJs Ha MPOBOJHUK C
TOKOM U JBUXKYILYIOCA 3apsbKeHHYH0 yactuny. Cuna Ammepa u cuiia JlopeHua.

IloTok BekTOpa MarHUTHOM MHAYKLUMU. SIBIEHHME 3JIEKTPOMAarHUTHOM MHIYKIMH. 3aKOH
3JEKTpOMarHuTHON UHAYKIMU. D]C MHIyKIMU B ABMXKYIIUMXCS TpoBogHUKax. [IpaBuiio Jlenua.
SBnenune caMouHAyKUMU. MHAYKTUBHOCTb. DHEpPrusl 3JE€KTPOMArHUTHOIO MOJiA. MarHuTHbIE
CBOMCTBA BEILIECTBA.

ONeKTpOMarHuTHbHIE KoJe0aHusl. KonebarenbHblii KOHTYD. CBoOo1HBIE
JJIEKTPOMArHuTHeIe KoseOaHus. BbIHYXIEHHBIE AJIEKTpOMarHuTHble KoseOaHus. Pe3onanc.
Ilepemennsbiit Tok. Konnencarop u kaTyuka B LIy IepeMeHHoro Toka. IIpoussoacrso, nepenaya
U TIOTpeOJICHUE FIEKTPUUECKON SHEPTUU. DeMeHmapHas meopus mpacgh)opmamopa.

DnexTpoMarHuTHoe nojie. BuxpeBoe anekTpuueckoe moje. IJIEKTPOMAarHUTHBIE BOJIHBI.
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH. JlManma3oHbl SJIEKTPOMArHUTHBIX M3IYyYEHUH U HX
IpaKTHYecKoe NpuMeHeHue. [IpuHIunel painocBsa3y U TEIEBUICHUS.

['eomerpuueckas ontuka. [IpsimonuHeliHOE paclipocTpaHEHUE CBETA B OJHOPOJIHOM Cpeie.
3aKOHbl OTpa)K€HUS M IpeiiomyieHus cBeTa. [lonHoe BHyTpeHHee oTpaxkeHue. Onruuyeckue
IPUOOPHI.

BonroBbIe cBoiicTBa cBeta. CkopocTh cBeTa. MHTEephepennus cBeta. KorepeHTHOCTD.
Hudpaxmus csera. llomspuszamus ceera. Jlucmepcust cBera. IlpakTuyeckoe mNpUMEHEHUE
AJIEKTPOMAarHUTHBIX U3IyYEHUH.

OcHOBBI cIIEHHAJBHON TEOPHU OTHOCUTEILHOCTH

WMHBapnaHTHOCT MOAYJII CKOPOCTH CBe€Ta B BakyyMe. [IpMHIMI OTHOCHTEIBHOCTU
OliHTeHa. Ilpocmpancmeo u épems 68 cneyuaibHol meopuu OMHOCUMENbHOCU. DHepeus u
umnynve c600600nol yacmuysl. CBS3b MAaCChl M SHEPIUU CBOOOTHON YaCTHUIIbI. DHEPTHUs MOKOSL.

KBanroBas ¢pusznka. Pu3nKa aToMa ¥ aTOMHOI0 s/Apa

[Ipenmer u 3a1a4M KBAaHTOBOM (PU3UKH.

TennoBoe nznyuenue. Pacnipenenenue sHepruu B CeKTpe aOCOIOTHO YEPHOTO TeNa.

I'umore3a M. Ilnanka o kBaHTax. ®Dotosddexr. Ombitel A.I'. CroneToBa, 3aKOHBI
dotorddekra. YpaBuenue A. DitHirerina it pororddexra.

®otoH. Onwvimut I1.H. Jlebeoesa u C.HU. Basunosa. I'nnoresa JI. ae bpoiinsg o BOTHOBBIX
cBoiicTBax wacTtull. KopmycKyiasipHO-BOJHOBOW ayanusM. JJugpaxyus snekmpornos. JlaBieHue
cseta. CooTHOLIEHHE HeonpeaeaeHHocTel [ eitzenoepra.

Mopnenu crtpoenust atomMa. OObsICHEHME JIMHEHYATOro CHEKTpa BOAOpOJa Ha OCHOBE
KBaHTOBBIX noctysatoB H. bopa. CioHTaHHOE U BBIHYK/IEHHOE U3JIyYE€HUE CBETA.

CocTaB u cTpoeHne aTOMHOTO siipa. M3otonsl. Anepusie cuibl. JleekT Macchl U SHEPTUs
CBSA3U A1pA.

3aKOH paJMOaKTHBHOIO pacnaja. SnepHele peaknuH, peakuuy ACJICHHWs W CHUHTE3a.
IenHas peakuus aeneHusd auep. SnepHas sHepretuka. TepMoOsIIepHBIIA CUHTES.

OneMeHTapHble  4acTUUbl. @DyHIaMEHTANbHBIE  B3aUMOJCHCTBHS.  Yckopumenu
971eMEHMAPHBIX Yacmuy.

Crtpoenne BcesieHHOI

[IpuMeHUMOCTh 3aKOHOB (U3UKH IJii OOBSICHEHUS] IPUPOJIbI KOCMHUYECKHX OOBEKTOB.
ConnHeuHasi cucreMa. 3Be3llbl U HCTOYHHMKU uX dHepruu. Kiaccudukanus 3Be3n. DBONIOIUS
CouHIIa ¥ 3BE3]I.

lanaktuka. Jlpyrue ranaktuku. [IpocTpaHCcTBEeHHO-BpeMEHHBIE MACIITA0bI HAOII01aeMOA
Bcenennoii. [Ipencrabnenne 06 3Bomonu Beenennoit. Temras mamepusi u memHas sHepeus.

IIpumepHbIii epeYeHb NPAKTHYECKHX U JIA00PATOPHBIX padoT (Ha BHIOOP yuuTEJIs)
IIpsiMble n3MepeHus:



U3MEPEHUE MTHOBEHHOW CKOPOCTH C HCIOJBb30BAaHHUEM CEKyHIOMEpa HIIM KOMIbIOTEpa C
JaTYNKAMU;

CpaBHEHHE Macc (II0 B3aUMOJIEHCTBHIO);

U3MEpPEHHUE CUJI B MEXAHUKE;

U3MEpEeHUe TeMIepaTypbl )KUAKOCTHBIMU U HU(DPOBBIMU TEPMOMETPAMH;

OLICHKA CHUJI B3aUMOJEUCTBUS MOJIEKY] (METOJIOM OTpPbIBA Kallelb);

U3MEepeHue TePMOANHAMUYECKUX [1apaMeTPOB rasa;

n3Mmepenue JJ[C ucTouHMKa TOKa;

U3MEPEHUE CHUJIbl B3aUMOJEHCTBUS KAaTyIIKH C TOKOM M MarHMTa HOMOILIBIO IEKTPOHHBIX
BECOB;

olpeieNieHue neproaa oOpalieHns JBOMHBIX 3Be3 (IIeUaTHbIE MaTepUaIbl).

KocBennble n3mepeHus:

U3MEpEHUE YCKOPEHHS,

U3MEpPEeHNE YCKOPEHUsI CBOOOTHOTO MaICHMS;

OTIpeieIeHNe SHEPTUH U UMITYJIbCA TI0 TOPMO3HOMY ITYTH;

U3MEpEHUE YIENbHON TETUIOTHI IUIaBICHUS JIbJIa;

U3MEPEeHUE HANPsSHKEHHOCTH  BUXPEBOTO  AJIEKTPUYECKOro 1moJisi  (mpu  HaOIIOIeHUH
3JIEKTPOMArHUTHOM MHITYKIINH );

U3MEpEeHNE BHYTPEHHETO CONPOTUBIICHUS NICTOYHUKA TOKA;

OIIpeJIeTICHNE TTOKa3aTels PEIOMIICHUS CPEIbl;

u3MepeHne (POKyCHOTO pacCTOSHUS COOMPAIOIEil U pacCeUBArONICH JINH3;

OIpeJIeTICHNE JUIMHBI CBETOBOM BOJHBI;

OTIpeNieICHNe HUMITYJIbCA W SHEPrHMHM 4YacTUIBl MPH JABWKCHHMM B MAarHUTHOM Toie (1o
dororpadusm).

HabGmronenue siBIeHUHN:

HaOJIOZICHUE MEXaHWYECKUX SBJICHUNW B HWHEPIUAIBHBIX W HEUHEPIUAIbHBIX CHCTEMax
OTCUeTA;

HaOJII0/ICHUE BBIHYXKJICHHBIX KOJIEOaHU U PE30HAHCA,

HabOmonenue nudpdysuu;

HaOJIOZICHUE SIBJICHUS SJIEKTPOMArHUTHON UHIYKITUH;

HaOII0/IEHUE BOJTHOBBIX CBOMCTB CBeTa: Aupakuus, nHTepdepeHITHs, MONIpUu3alus;

HaOJII0/IEHUE CIIEKTPOB;

BeuepHue HabmoaeHus 38e3/1, JIyHBI U TUTaHeT B TENEeCKON HIIM OMHOKIIb.

HUccnenoBanus:

MCCJIEIOBAHNE PABHOYCKOPEHHOTO JIBMYKCHHS C HCTIOJIB30BAHUEM JIEKTPOHHOTO CEKYHIOMEpa
WJIM KOMIIBIOTEpA C AaTUUKAMU;

MCCJICIOBAHNE JIBIXKCHHS Teia, OpOIIEHHOTO TOPU30HTAIBHO;

MCCJIEI0BAHNE LICHTPAIBHOTO y1apa;

MCCJIeI0BAaHNE KaUeHUS IUIUHIPA 110 HAKIIOHHOM TTOCKOCTH;

UCCIIeIOBaHNE JBHKEHHS OpOYyHOBCKOM yacThilbl (1o Tpekam [leppeHna);

HCCJIEIOBAHKE U30TPOIIECCOB;

HCCJIEIOBAaHKNE M30XOPHOTO MPoIiecca M OleHKa aOCOTIOTHOTO HYIIS;

HCCIIEAOBaHNE OCTHIBAHMS BOJBI,

MCCJIeI0BAHNE 3aBUCUMOCTH HAIPSHKEHUS HA MOJII0CAaX UCTOYHUKA TOKA OT CHJIBI TOKA B LIETIH;

MCCJIEI0BaHME 3aBUCHMOCTH CHJIBI TOKA Yepe3 JJaMIIOUKY OT HAIPsHKCHUS Ha HEH;

WCCJICIOBAaHKE HArPEBaHUS BOJbI HArpeBaTesieM HEeOOIBIIIONH MOITHOCTH;

MCCJICIOBAHME SIBJICHUS JICKTPOMArHUTHON WHIYKITUH;

UCCJIeI0BAHNE 3aBUCUMOCTHU YIJIa IPEJIOMJICHUS OT YIJIa MaJICHNUS;



UCCIICIOBAaHHUE 3aBUCUMOCTH PACCTOSIHUS OT JIMH3BI 10 N300paKEHHsSI OT PACCTOSIHUS OT JIMH3BI
JI0 TIpeIMETa;

UCCIICIOBAaHHE CIIEKTpa BOJOPO/IA;

HUCCIICO0OBAHUEC ABUXCHUA ﬂBOﬁHBIX 3BE3/ (HO II€4YaTHbBIM MaTepHanaM).

[IpoBepka runores (B TOM 4KCII€ UMEIOTCSI HEBEPHBIE):

IpU JBIKEHUH OpycKa MO HAKJIOHHOM IUIOCKOCTH BpeMs MEpeMEILIEeHUs Ha OIpe/eleHHOe
paccTosiHus TeM OoJibllie, yeM OoJibiie Macca Opycka;

IpU IBHKEHUH OpYyCKa MO HaKJIIOHHOW IVIOCKOCTH CKOPOCTh MPSIMO MPOIOPLUUOHANIbHA TTYTH;

IpY 3aTyXaHUU KOJIeOaHU# aMIUTMTyJa 0OpaTHO MPONOPLHOHATBHA BPEMEHH;

KBaJIpaT CPeJHEro nepeMenieHus OpOyHOBCKOM YacTULIBI MPSIMO MPOMOPLHUOHAIEH BPEMEHU
HaOmoaeHus (o Tpekam Ileppena);

CKOPOCTb OCTBIBaHHSI BOJIbI TMHEHHO 3aBUCUT OT BPEMEHU OCTHIBAHUS;

HaNpsDKEHUE MPH TIOCIEAO0BATEIbHOM BKJIIOUEHHUH JIAMIIOYKH M PE3UCTOpa HE PaBHO CyMMeE
HANPSDKEHUH Ha TAMIIOYKE U PE3UCTOPE;

YTOJI TIPEIOMIICHHSI TIPSIMO TIPOTIOPIMOHAJICH YTy TTaICHHS,

[IPU IJIOTHOM CIIO’KEHUU JIBYX JIUH3 ONTHUUYECKUE CHIIBI CKJIA IbIBAIOTCS;

KoHcTpyrnpoBaHue TEXHUYECKUX YCTPOMCTB:

KOHCTPYHPOBAHUE HAKJIOHHOM TJIOCKOCTH ¢ 3aaaHHbIM KII/I;

KOHCTPYUPOBAHUE PhIUAKHBIX BECOB;

KOHCTPYMPOBAHHWE HAKJIOHHOW IIJIOCKOCTH, TO KOTOPOH OpYCOK MABUKETCS C 3aJaHHBIM
YCKOPEHUEM;

KOHCTPYHUPOBAHUE AJIEKTPOABUTATEIS;

KOHCTpYHpOBaHHUE TpaHChOopMaTopa;

KOHCTPYHPOBAHNE MOJEIIH TEJIECKOIA UM MUKPOCKOIIA.

3. TemaTuyeckoe MIIAHUPOBAHUE C YKA3aHUEM KOJMYECTBA YaCOB, OTBOJAMMBIX Ha
0CBOEHHE KAKI0H TeMbI

10 xkiaace

Pa3nea yueOHOTO
npeaMeTa, TEMbI,
KOJINYECTBO YaCOB,
OTBOJAMMBIX HA OCBOEHHE

Conepxanue

TeMblI

Paznen 1. ®dusuka wu | Pusuka — QpyHaaMmeHTagbHas Hayka o mpupojae. Hayunslit meton
eCTeCTBEHHO-HAYYHbI MO3HaHUS Mupa. B3auMocBs3p Mexay QU3MKOW M JIPYTUMHU
MeTo/ MO3HAHMS | ECTECTBEHHBIMU HayKaMd. MeToAbl HAay4YHOTO HCCIIEIOBAHUS
NPHUPOIbI ¢usnueckux spneHuid. Ilorpemnoctu u3mMepeHuit (HU3NIECKUX
(4 yac) BEIMYUH. MozenupoBaHre SBICHUM M IPOLECCOB MPHUPOIBI.

3aKOHOMEPHOCTb M CIy4allHOCTb. ['paHMIIBI TPUMEHHUMOCTH
¢usznyeckoro 3akoHa. @PuU3MYECKUE TEOPUM U  MPUHLHUII
coorBercTBUS. Ponp um Mectro ¢usuku B (HOpMUPOBAHHU
COBPEMEHHOM HAydyHOM KAPTUHBI MHpa, B IPAKTUYECKOH
JEeATENBHOCTH JII0el. Pusuka u Kyibmypa.

Paznen 2. Mexanuka
(TeMa: KHHEeMATHKA)
(21 4, B TOM uncie k.p. 1,

1p.1)

[Ipeamer u 3amaum kinaccuuecko MexaHuku. Kunemaruueckue
XapaKTEPUCTUKH MEXAaHWYECKOro ABWXKEHUA. Monenu Ten u
JBWKECHUNM. PaBHOYCKOpDEHHOE MNPSAMOJIMHEHHOE JBHYKEHHUE,
CBOOOJTHOE TaJICHUE. IBM)KCHHUE Tejla, OPOIIIEHHOTO IO YTJIOM K
TOpU30HTY. JIBMKEHHE TOYKH 110 OKPYKHOCTH.




JlaGoparopHasi padora Ne 1 «/3yyeHue ABMKEHUS Tesa, OpPOILIEHHOTO
TOPU30HTAIHHOY

Pa3nen 3. Mexanuka
(Tema: TUHAMMKA)

(19 4, B TOM ymcne c.p.1,
1.p.2)

B3aumoneiicteue  Ten.  I[lpuHmun — cymepno3uuydd  CHIIL.
NuepumanpHas cucrema orcuera. 3aKOHbI MexaHuku HbroToHa.
3akonbl BcemupHoro TArorenusi, I'yka, cyxoro TpeHus.
JIBm>keHne HEOECHBIX Tel M UX HCKYCCTBEHHBIX CIYTHHKOB.
AHenenus, nabnrooaemvle 8 HEUHEPYUATHBIX CUCEMAX OMcuema.
JlabopaTopnasi paGora Ne 2 «/3ydyeHue IBUKEHHS Tena IO
OKPY’KHOCTH IIOJ1 IEHCTBUEM CHJI YIIPYTOCTH U TSKECTH»
JlaGopaTtopnas paGora Ne 3 «/3mepenune koddduuneHTa
TPEHUS CKOJIbKEHUS»

Paznea 4. MexaHuka
(TeMa: 3aKOHBI
COXPaHeHHUs)

(19 4, B TOM yucae a1.p.1,

K.p.1)

I/IMHy.HbC CUibl. 3aKOH H3MEHEHUS U COXpPAaHCHUA HMITYJIbCA.
PaboTa cuibl. 3aKOH U3MEHEHUS M COXPAHEHHS SHEPTHH.
Jladoparopnasi pabora Ne 4 «/I3yyeHue 3akoHa coxpaHEHUs
DHEPTUN

Pa3gen 5. Mexanuka
(Tema: TMHAMHUKA
BpalleHusi adCoJIOTHO
TBEPJOro Teja)

(5 4)

HocmynameﬂbHoe u epawganeilbHoe osuoicerue meepdoeo meia.

Paznen 6. Mexanuka
(Tema: craruka,
THAPOMEXAHNKA)

(10 4, B ToM uncne c.p.1)

PaBHOBecue MarepHanbHOM TOYKM M TBEPAOrO Tena. YCIOBUS
paBHOBECHsI TBEPAOIO Tejla B MHEPLHUAIBHON CUCTEME OTCUETa.
MowmeHT cunbl. PaBHOBecwe >KMAKOCTHM M rasa. JIBUXKEHHE
KHUJIKOCTeH W ra3oB. 3aKoH coxXpauneHusi dHepauu 8 OUHAMUKE
AHCUOKOCMU U 2a34.

JlabopaTopnasi paGora Ne S5 «3yueHue paBHOBeCHs Tena MoJ
JICHCTBHEM HECKOJIBKUX CHII»

Paspen 7 MoJjiekyasapHas
(pusuka un
TepMOAUHAMHMKA (Tema:
MKT uaeanbHoOro raza)
(22 4 B TOM ymcie a.p.1,

K.p.1)

[Tpenmer u 3amaun MonekynsgpHo-kuHeTHnueckoi Teopuu (MKT)
Y TEPMOJIMHAMMUKU.

OkcnepuMeHTanbHble  JokazarenbctBa  MKT.  AGcomoTHas
TeMrneparypa Kak Mepa CpeIHEe KHUHETHYECKOW JHEPrHu
TEIJIOBOTO JBMXKCHHUS 4YaCTHIl BellecTBa. Mojenb HAealbHOIo
raza. JlaBnenue raza. CBs3b MEXIy JaBI€HHEM U CpeIHEH
KMHETUYECKOM SHEPIUEH ITOCTYIAaTEIbHOIO TEIUIOBOTO ABUKCHUS
MOJIEKYJI UJ€AIBbHOTO Ta3a.

Mopens upeasbHOrO ra3a B TEPMOAMHAMUKE:
MenneneeBa—Kianeiipona,  BbIpaXeHUE IS
sHepruu. 3akoH [lanbroHa. ['a30BbIe 3aKOHBI.
JlabopaTopnasi pa6ora Ne 6 «OkcrepuMeHTalbHas MpPOBEpKa
3akoHa ['en-JIroccakan

ypaBHEHUE
BHYTPEHHEHN

Pa3nea 8 Moaekyasipaas
(puszuka n
TePpMOAUHAMUKA (MAPbI,
JKHKOCTH, TBep/Able
TeJia)

(8 wac B Tom umcie c.p.1,

J.p. )

ArperatHble cocTosiHUSL — BemiecTBa. a30Bble  MEPEXOJBbI.
[TpeoOpa3zoBanue sHepruu B (ha3oBbIX Mepexoaax. HackimeHHbIe
Y HEHACHIIICHHBIC TTapbl. BaaxkHOCTh Bo3ayxa. Mojens cTpoeHus
JKunkocren. [losepxnocmuoe namsadicenue. Mopaenb CTpOCHUS
TBEPABbIX Te. Mexanuueckue ceouicmea meepovix mel.

Pa3nen 9 Moaekyasipuasi
(puszuka n
TePMOIMHAMMKA
(TepMOIMHAMHKA)

BryTtpennss sHeprus. Pabora u Teruionepemsada Kak criocoObl

U3MEHEHUS BHYTPECHHEHN SHEPIrUu. IlepBb1it 3aKOH
TepPMOJMHAMUKHA. AnnabaTHBIM mporecc. Bmopot  3aKoH
MepMOOUHAMUKU.




(15 gac B ToM yucne c.p.1l)

[TpeoOpaszoBanus 3Heprun B TeruioBbix MamuHax. K11 TemioBoit

Mamuubl.  Iukn  KaphHo.  Dxosorumdeckue — mpoOJieMbl
TENJI09HEPTETUKHU.
Pazgen 10 IIpeamer w  3agauu  DJIEKTPOAUHAMUKH.  DJIEKTPUUYECKOE
JIEKTPOAMHAMM KA B3aMMOJIEIiCTBUE. 3aKOH COXPAHEHHUs D3JIEKTPUUECKOTo 3apsja.
(Tema: 3JIeKTpPOCTaTHKA) | 3aKOH Kynona. HanpsxenHocTh u MOTEHIUA
(21 4 B TOM uncae k.p.1) JIEKTPOCTATUYECKOIO OJIA. [TpuHnMn Cylneprno3unuu

SJIICKTPHUYCCKUX noyieii. PasHoctn IIOTCHIIMAJIOB. HpOBOI[HI/IKI/I n
JAUDJICKTPUKU B 3JICKTPOCTATHYCCKOM  II0JIC. 3JI€KTpI/I‘-I€CKaSI
C€MKOCTbD. KOH,I[GHC&TOp. BHCpFI/IH SJICKTPHUYCCKOI'O ITOJIA.

Pasznea 11
DJIeKTPOAMHAMMKA
(TeMa: 3aKOHBI
MOCTOSIHHOTO TOKA)
(18 g B ToM umcie

[TocTosiHHBIN 3nekTpuyecKkuil Tok. Ceepxnposooumocme.
Onektpoasmxkymas cwia (DC). 3akon Owma mis TOJHOH
AIEKTPUYECKOMN LIETIH.

JlaGoparopnass padora Ne 7 «llocnenoBarenpbHoe U
HapajuleJIbHOE COEIMHEHUE POBOIHUKOBY

np.1,c.p.l) Jladboparopnass padora Ne 8 «OmnpeneneHue yaeabHOTO
COIIPOTUBJICHHUA IIPOBOAHHKAY
Jladoparopnas padora Ne 9 «M3mepenne I/[C u BHyTpeHHETO
COIIPOTUBJICHUA UCTOYHHKA TOKaA»

Paznen 12 ONEeKTpUYECKH TOK B  MeTajlaX, JJIEKTPOJIUTaX,

DJIeKTPOAMHAMHUKA MOJIYTIPOBOJIHUKAX, Ta3ax M BakyyMme. [lmazma. Onexmponus.

(TemMa:djieKTpuYecKuid
TOK B Pa3JIN4YHbIX
cpenax)

(13 1 B TOM yncine c.p.1)

[TonynmpoBOIHUKOBEIE TPUOOPBHI.

11 knace
Pa3nes yueOHOro npeamera, Coaepxanue
TeMbl, KOJINYeCTBO YaCoB,
OTBOJIHMMBIX HA OCBOEHHE
TeMblI
JJIEKTPOAMHAMMKA (TeMma: MarautHoe mosne. BekTop MarHMTHONM MHIYKIUH.

DJIeKTPOMArHeTHU3M)

20 4 (B TOM uncne 1.p. 1, K.p

1)

cuna Jlopenna.
ITorok  BekTOpa
JJIEKTPOMArHUTHOM ~ WUHAYKIIMH.

MarHUTHOM  WHIYKIIHH.
3akoH

OHeprusi 3JEKTPOMArHUTHOIO  MOJIS.

BCIIECTBA.
JladbopaTtopnass paGora Ne 1 «M3yueHuwe  sBIEHUSA
AIIEKTPOMArHUTHOM WHIYKIITHI))

Mexanuka (Tema: Mexannyeckue KojeOaHUsT ¥ BOJHBL. AMIUIATY/A,

MeXaHHYeCKHe KOJ1e0aHuda 1

BOJIHBI)

15 4 (B Tom uumcne mp. 1,

c.p.1)

KoJIeOaHUsX. BuiHyoicoenHble KoleOanus, pe30HaHc.

WuTtepdepenius u nudpaxius BOJIH. 3BYKOBbIE BOJTHBI.

[IpuHIMI cynepno3uuuyu MarHUTHBIX Noyied. MarHuTHoe moJse
IIPOBOJIHUKA C TOKOM. J[e¥iCTBHE MATHUTHOI'O I10JIs1 Ha IIPOBOIHUK
C TOKOM H JIBHXKYLIYIOCS 3apspKeHHYH0 yactuny. Cuna Amriiepa u

SIBnenme
3JIEKTPOMATHUTHOMN
uHaykiud. DJIC WHAYKIUKU B JBIDKYIIMXCS TIPOBOJHHUKAX.
IIpaBuno Jlenna. fIBneHune camoumHIyKuUMU. WHIYKTUBHOCTD.
MarauTHBIE CBOMCTBaA

nepuoJi, yactoTa, ¢aza xonedanuil. [IpeBpaiieHus sHepruu npu

HonepeqHHe U TMPOAOJBHLBIC BOJIHBI. SHGpFI/IH BOJIHBI.




JlabopaTopnasi padora Ne 2 «OmpeneneHue yCKOpEHHs
cBOOOJIHOTO IIa/IEHUs! TP TOMOIIY MasiTHUKA»

DJIeKTPOAMHAMHUKA (TeMa:
DJIeKTPOMATrHUTHbIE
KO0J1Ie0aHMS U BOJIHBI)

25 4 (B ToM uncie K.p.l)

OnexrpoMarauTHeie konebanus. KonebarenbHbIil KOHTYP.
CBoOoAHbBIE 3JIEKTPOMArHuTHbIE KoseOaHUs. BbIHYXIEeHHBIE
AIIEKTpOMAarHuTHBIE Konebanus. Pesonanc. IlepemeHHBI TOK.
Kongencarop M KaTymka B LENM IEPEMEHHOIO TOKa.
[IpousBoacTBO, mepeaya U IOTPEOJIEHUE IEKTPUUECKON
SHEPIuu. DnemeHmapnas meopus mpancgopmamopa.

DOneKkTpoMarHuTHOE Iojie. BuxpeBoe aneKTpuyeckoe
1oJ1e. DJIIEKTPOMAarHuTHbIE BOJIHBL. CBONCTBA 3JIEKTPOMAarHUTHBIX

BOJH. JlMama3oHbl DJIEKTPOMArHUTHBIX HW3JIYYEHHHM U UX
IpaKkTUYecKoe npuMmeHeHue. llpuHOMOBl  paguocBs3u U
TEJICBUICHUS.
DJIeKTPOAMHAMHUKA (TeMa: I'eomeTpuueckas OIITHKA. [Ipssmonunelinoe
ONTHKA) pacupocTpaHEHUE CBETa B OJHOPOJHON cpeae. 3aKOHbI

20 4 (B Tom uncne 1.p.4 c.p.1)

OTpaKEHUSI W TPEJIOMIICHHUS] CBETA.
otpaxkenue. OnTudeckue mpruodopskI.

[TonHoe BHYyTpeHHEE

BonnoBble  cBoiictBa  cBera.  CKOpOCTb  CBeTa.
Untepdepenus ceera. Korepentnocts. [dudpakius cBera.
[Tonspuszanuss ceera. [ucnepcust cBera. [IpakTtuueckoe

NPUMEHEHHE DJICKTPOMArHUTHBIX M3JTy4YCHHI.

Jladoparopuasi paGora Ne 3  «OmnpexpeneHue moKazaresns
MPEJIOMIJICHUS CTEKIIa

Jladoparopnasi pabdora Ne 4  «Ompenenenue (HOKycHOTO
pPacCTOSHUS U ONITUYECKON CHIIBI COOMPAIOIIEH JTMH3BDY
Jladoparopnasi padora Ne S «OrnpeneneHue JJIMHBI CBETOBON
BOJIHBI»

JladopaTopnas padora Ne 6 «HaGmroneHnue BOTHOBBIX CBOMCTB
cBeta: audpakuus, HTEpdEepeHITII»

OcCHOBBI cIelHAJIBLHOM
TEOPUH OTHOCUTEJIBLHOCTH
5y

WNHBapnaHTHOCT MOAYNSL CKOPOCTH CBETa B BaKyyMe.
[TpyHIMI OTHOCHUTENBHOCTH OWHINTEHHA. [Ipocmpancmeo u
8pemMs 8 CReyualbHOU Mmeopuu OMHOCUMENbHOCMU. DHepaus u
umnynve  c800600not  uacmuysl. CBA3b Macchl M SHEPruu
CBOOOJHOM YacTUIIbl. DHEPTHUsl TOKOSI.

KBanToBas ¢pusuka.
20 4 (B Tom umcine K.p.1)

[Tpeamer u 3a1a4M KBAaHTOBON (PU3UKH.
TennoBoe wu3nydeHue. PacnpeneneHue >SHEprum B CHEKTpe
abCOJIIOTHO YEPHOT'O Tea.
['unoreza M. I[lnanka o kBanTax. ®otosddexr. OnbiTh
A.T. CroneroBa, 3akoHbl ¢otoddpdexra. VYpaBHeHue A.
OitamreitHa 1151 hoTodddexra.

®otoH. Onwimwr  I1L.H. Jlebeoesa u C.H. Basunosa.
I'mnoreza JI. nme bpoins o0 BOJMHOBBIX CBOMCTBaX 4YacCTHII.
KopmyckynsapHo-BoTHOBOH nyanusMm. JJugpakyus 21eKkmpoHo8.
[aBnenue CBeTA. CooTHoueHne HEONPEIEIEHHOCTEN
I'eiizenbepra.

du3zuka aroma 1 aTOMHOI'0
sapa
25 4 (B TOM uHCIIe

Mopemu ctpoenusi aroma. OOBsICHEHHWE JTUHEHYATOTO
CIIEKTpa BOJOPOJa Ha OCHOBE KBAaHTOBBIX nocryiaroB H. bopa.
CnioHTaHHOE U BBIHYKJIECHHOE U3IIy4YEHHUE CBETA.

CocraB u cTpoeHHe aTOMHOro sifpa. M3oromnsl. SnepHbie
cuiibl. JlehekT Macchl M SHEPTUs CBSI3U siipa.




3aKkOH paguOaKTHBHOIO pacnajna. fnepHble peakuuw,
peakuuu AeieHus U cuHTes3a. llemHas peakuus IeneHus suep.
SInepnas sHepreTuka. TepMOsIIEpHBINA CUHTES.

OneMeHTapHbIe YaCTHILIBL. DyHAaMEeHTaIbHbIC
B3aMMOJCHUCTBUS. Yckopumenu s1emMenmaphblx 4acmuy.

Crpoenue Bcesnennoit
S yaca

CoBpeMeHHbIE TPEICTABICHUS O MPOUCXOXKACHUU U
spomonnu ConHia u 3Be3n. Knaccudukarmus 3Be3n. 3Be3bl U
HUCTOYHUKHU UX SHEPTUU.

lNamaktuka. IlpencraBineHue O CTPOCHMM M HBOJIIOLUU
Bcenennoii.

IToBTOpenue 35 u.
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