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COJEP)KAHUE OBYYEHUA

Onmuka

['eomerpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHUE CBETa B OJJTHOPOJAHOU CpeIe.
JIyud cBeta. ToYeUHBIN ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaXEeHHS CBeTa. [locTpocHHWE H300paKECHUH B IUIOCKOM
3epKaje.

[Ipemomnenne cBeTa. 3aKOHBI MPENOMJICHHSI CBeTa. AOCOJIOTHBIA  TOKAa3aTeNb
npenomiienus. [lonHoe BHyTpeHHee oTpakeHue. I[IpenenbHBIM Yrojl MOJHOTO BHYTPEHHETO
OTPaKEHHUS.

Hucnepcus cseta. CroxxHbli cocTaB Oenoro ceera. Ler.

Cobuparonue u paccewBaroliye JHH3bL. ToHKas JnuH3a. POKYyCHOE pacCTOsHUE U
OTNITHYECKasi Cuiia TOHKOW JUH3bIL. [locTpoeHne n300pakeHNi B COOMPAIOIIUX U PACCEHBAIOIINX
nuH3ax. PopMyia TOHKOW JIMH3BL. YBEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BomnoBas omntuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOIOZCHUST MAKCUMYMOB U MUHUMYMOB B UHTEP(HEPEHITMOHHON KapTUHE OT IBYX CHH(DA3HBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakuust cBera. [udpaxuuonnas pemérka. YcinoBue HaOMIOAEHHSI TIIaBHBIX
MaKCUMYMOB TIPH MaJIECHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKITMOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuyeckue ycTpoWcTBa W MpPaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MIPOEKIIMOHHBIN anmnapat, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAs ONTUKA, TU(PaKIIMOHHAS PEeIIETKA,
MOJISIPOU L.

Jlemoncmpayuu

[IpsimonuHeliHOE pacnpoCTpaHEHHE, OTPAKEHUE M MpesioMiieHHe cBeTa. OnTuyeckue
MPUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHrne. Moienbs CBETOBOIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiiuy crera.

Ha6mronenue qudpaknum cBeta.

Habmronenue nucnepcun cBera.

[Tony4yenue cnekTpa ¢ HTOMOILIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OCHOBBI CHIENMAIBLHON TEOPHUHM OTHOCHTEJILHOCTH
I'panuiel MpUMEHUMOCTH KJIaCCMUECKOM MexaHuKH. [locTynaTel crnennanbHOM Teopun
OTHOCUTEJILHOCTH: HMHBApPUAHTHOCTh MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IPUHLIUI
OTHOCHUTEIbHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aM€UIEHNE BPEMEHU U COKPAILIEHUE JJIUHBL.



DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBIL.
CBs13b Macchl € PJHEPIUEN U UMITYJIBCOM PENATUBUCTCKON YaCTUIbl. DHEPrus MOKOSL.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmuvl K6aHM OGO ONMUKU

®otonbl. ®opmyna Ilnanka cBsi3u sHeprun (HOTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYIIBC
¢doToHa.

OtkpeiTne u wucciepoBanue Goroddpdexkra. Onbitel A. . CroneroBa. 3aKOHBI
dorodddekra. Ypasuenue DitHmreitna aus potosddexra. «Kpacuas rpanuma» Gotospdexra.

Hasnenue ceera. Onpith [1. H. JIeGenena.

XHUMHYECKOE IEHCTBUE CBETA.

Texnuueckue ycTpoHCTBA M NpPAaKTHUECKOE NpUMEHEHHe: (POTO37IeMEHT, (POTOAATUUK,
coJIHeUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOMU TJIACTUHOM.

HccnenoBanue 3ak0HOB BHEHIHETO GOTOIPPeKTa.

Cseroanon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopra nmo paccesuuro o -yactuil. I[lmanerapHas
mozens aroma. [loctynatel bopa. M3nyuenue u norsouieHne GOTOHOB IpU MEPEX0je aroma ¢
OJHOTO YPOBHS dHEpruu Ha Apyroil. Bunel cnekrpoB. CeKTp ypoBHEN SHEPTUU aTOMa BOJAOPOA.

BonHoBsie cBolicTBa yactull. Bosibl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOM Tyann3M.

CHnoOHTaHHOE U BBIHYXJCHHOE U3TyYeHUE.

TexHuyeckrue yCTpPOCTBA M NPAKTHYECKOE MPUMEHEHUE: CHEKTPAIbHBIM aHaIu3
(cexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habnroenue nuHeHyaThIX ClIEKTPOB U3ITy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Habnronenue nuHeHYaToro CrexkTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, I0KA3bIBAIOLIKE CI0KHOCTh CTPOEHUS s/ipa. OTKPBITHE PaMOAKTUBHOCTH.
OmnsiTel Pesepdopaa no onpeneneHuio coctaBa paaAuoakTUBHOTO u3inydeHus. ColicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTHU Ha >KUBBIE OPraHU3MBI.

OTtkpsiTHE poTOHA U HelTpoHa. Hyknonnas monens aapa I'eiisendepra—Banenko. 3apsia
anpa. MaccoBoe uncio sapa. M3otomnsl.

Anba-pacnan. DIeKTPOHHBIN U MO3UTPOHHBIA Oera-pacnan. ['aMmma-usnydyeHue. 3akoH
PaaoOaKTUBHOIO pacraja.

DHeprus cB3M HyKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl sapa.

SnepHble peakuuu. Jlenenye U CUHTE3 SEP.

Snepubiii  peakrop. TepmosaepHblii cuHTe3. IIpobmembl M MEPCIEKTUBBI  sSIEpHON
SHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBI AEPHOIN 3HEPTrEeTHUKHU.

OnemeHTapHble YacTUIbI. OTKpPBITHE O3UTPOHA.



Metoabl HAOIIOCHNUS U PETUCTPALIUH SIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHbIE B3auMoAecTBUS. EAMHCTBO (pu3ndeckoit KapTHHBI MHpa.

TexHuueckue ycTpolcTBa M IPAKTHUECKOE IMPUMEHEHUE: J03MMETp, kamepa BuibcoHa,
SJIEPHBIN PEaKTOpP, aTOMHast OomoOa.

Jlemoncmpayuu

CYETYNK HOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTpadusim).

O0o0maroniee NnoBTOPEHUE

Ponp ¢u3uku u acTpoOHOMHU B IKOHOMHYECKOM, TEXHOJOTUYECKOW, COIMAIBHOW U
ATHYECKOH cepax IesTeIbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU U aCTPOHOMHUH B COBPEMEHHOM
HayyHOM KapTHHE MHpa, Pojib (PU3NUECKONH Teopuu B (OPMUPOBAHUU MPEACTABICHUN O
¢u3nuecKkoil KapTUHE MHpa, MECTO (PU3UYECKON KapTHHBI MHpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAY4HbIX NPEACTABIECHUI O MIPUPOJIE.

MexnpeamerHblie CBSI3U

N3yuenne xypca ¢uzmku 0a30BOro ypoBHS B 12 Kjacce OCYIIECTBISIETCS C y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBsI3€l C KypcamMH MaTeMaTUKH, OWOJIOTUH, XHMHUHU,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHbIE C W3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
sBJICHUE, Hay4yHbId (pakT, rumores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HaONIIO/IEHUE,
HKCIEPUMEHT, MOJCIUPOBAHUE, MOAECIIb, U3MEPCHHUE.

Mamemamuxa: penieHne CUCTEMbl ypaBHEHUN, TPUTOHOMETPHUUYECKUE (YHKIUH: CHHYC,
KOCHUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE€ TPHUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPBI M HX
IIPOEKLUH Ha OCU KOOPIMHAT, CIIOKEHHE BEKTOPOB, NPOU3BOJAHBIE 3JIEMEHTapHBIX (DYHKLHUH,
IIPU3HAKY [10]100US TPEYTOJIbHUKOB, ONPEAEICHHE TUIOMAAN IUNIOCKUX GUryp U 00bEMa Tell.

Buonoeus: anextpudeckue siBIEHUS B )KUBOH Npupoe, KojedaTeabHble JBUKEHUS B )KUBOM
IIPUPOJE, ONITUYECKUE SIBIICHUS B )KUBOW ITPUPOJE, ACUCTBUE PalUalliy HA KUBbIE OPraHU3MBI.

Xumua: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTa/LIMYeCKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHbBIN aHAIN3.

l'eocpaghus: marHuTHbBIE TOJIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX Py, GoTOoChEMKA 3eMHON
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIICTPACECHUN.

Texnonocus: TMHUM DJIEKTPOIIEpENad, TeHEpaToOp MEPEMEHHOIO TOKA, 3JIEKTPOBUIATEIb,
MHAYKIMOHHAs Ie4b, pajap, paJuoNpUEMHMK, TEJIEeBM30p, aHTeHHa, TenedoH, CBY-neus,
IIPOEKLMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas baTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOrOo mpenMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIBTATOB.

JJUYHOCTHBIE PE3YJBbTATBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUH BOCIIMUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKON IMO3WUIMU  OOYYArOIIEerocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCHMCKOM I'PaXKTaHCKOW UIACHTUYHOCTH, MTATPUOTHU3MA,

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUIO U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICH Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIFOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(bu3nveckoit HayKe;

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEPEC K Pa3IMYHBIM chepam MpoecCuOHANBHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (Qu3MKONW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymiel mnpodeccuu u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJTAHUPOBAHUE U OCYILIECTBJICHHE ICHCTBUN B OKPYKAIOIIEH CpeJie Ha OCHOBE 3HAHUS TeNeh
YCTOWYHBOTO Pa3BUTHS YECIIOBEUECTBA;

pacIIMpeHue OMbITa JAEATEIHHOCTH OSKOJOTHYECKON HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOU JIEATEIHbHOCTH, TOTOBHOCTh B TPOIIECCE M3YUCHUsT (DU3HKHU
OCYILECTBIISTh IPOSKTHYIO H UCCIIEIOBATEIBCKYIO NCSITEIbHOCTh HHIUBUYAIBHO M B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
Ba3oBble joruyeckue neicTBus:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeSITSILHOCTH, 33]aBaTh MMapaMeTPhl K KPUTCPUH UX JTOCTIKCHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPHBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IUIAH PEMICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh, OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH MOCIIEICTBUH ESTEITHLHOCTH,

KOODAMHUPOBAaTh W BBIIOJIHATh PAadOTy B YCIOBUSAX PEaIbHOTO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

BIIQJICTh HAyYHOW TEPMHHOJIOTHCH, KIFOUEBHIMH TIOHATHSAMH W METOJIaMH (DU3NYECKOMN
HaYKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIbCKON M MPOEKTHON JEATEIILHOCTH B 00JacTh
(GU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOMCKY METOJIOB PEIICHUs 3a1a4
(U3NIECKOTO COACPIKAaHMS, TPUMEHEHHUIO PA3IMYHbIX METOI0B TIO3HAHMS,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJIYYCHHIO HOBOTO 3HAHUS, €0 HHTEPIpPETAIIHH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIUYHBIX YUCOHBIX CUTYAIIUSAX, B TOM YHCJIC IIPH CO3IaHUH
y4eOHBIX POEKTOB B 001aCTH (DU3HKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBAaTh 3aJady, BBIIBUTATh
THIIOTE3Y €€ PEIICHUs, HAXOAUTh apTYMEHTBI JUIs I0KA3aTeIbCTBA CBOMX YTBEPIXKICHH, 33/1aBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

aHAJIM3UPOBATH MOTYYCHHBIE B X0JI€ PEIISHH 3a/1a4H Pe3yAbTaThl, KpUTHUECKU OIICHUBATh
WX IOCTOBEPHOCTH, MPOTHO3WPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM AESITENFHOCTH, B TOM
quclie IPU U3YUYEeHUHU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIIUSIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TIOAXO0IbI M PEIICHNUS;

CTaBUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMALUN (HU3NIECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPIPETANIO HHPOPMALIUY PA3TMYHBIX BUJIOB U (HOPM MpPEACTaBICHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCIOJIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN PTOHOMHKH, TEXHUKU O€30TIaCHOCTH, TUTUEHBI, PECYPCOCOePEKEHNS, PABOBBIX H
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COACPKAHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HaYeHUs MH(OPMALIMU U LI€JIEBON ayAUTOPHH, BBIOHPAsi ONTUMANIBbHYIO (POPMY ITPEICTaBICHUS
U BU3yaJIU3allHH.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITh OOIIEHNE HAa YPOKaxX (PU3UKU U BO BHEYPOUHOU JIEATEILHOCTH;

paCHO3HaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX CI/ITyaHI/Iﬁ U CMAT4YaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHHUPOBATH
JEUCTBUA IO €€ TOCTHUKEHHIO: COCTABIISTh IUIaH IEUCTBUM, pACHPEAEIATh POJU C YYETOM MHEHHUIA
YYaCTHUKOB, 00CY)X/IaTh pe3yabTaThl COBMECTHOU PaOOTHI;

OIIEHMBATh KaueCTBO CBOETO BKJIAJa M KKJOTO yYaCTHUKA KOMaHIbI B OOIIUI pe3ynbTaT
0 pa3paboOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE MPOEKTHI, OICHUBATh HJACH C TO3WIMKW HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHSX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO NESITENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUU, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH pPEUICHHUS Pacu€THBIX W KAYECTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOYTECHU;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacmupsATh paMKH yueOHOTO MpeAMEeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;
JieNaTh OCO3HAHHBIM BBHIOOD, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO SPYIUIIUU B 00JIACTH (PU3UKHU, IOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0s1, IOHUMAasi CBOU HEAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YpOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAIBHOE COCTOSHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJIupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBe/IEHUE, CIOCOOHOCTh AN TUPOBATHCS K SMOIMOHAIBHBIM U3MEHEHHUSIM U MTPOSBIIATH
rMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHHE ApPYTuX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

NPEAMETHBIE PE3YJIbTATBI

K xonmy oOy4enus B 12 kiacce mpeaMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh c(OOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMCHHUM:

JIEMOHCTPUPOBATh Ha TPUMEpPaxX poJib U MecTo (HU3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAyYHOH KAapTHHBI MUpPA, B Pa3BUTHH COBPEMEHHON TEXHWKU M TEXHOJIOTUH, B MPAKTUYCCKOU
NS TETBHOCTH JIFOJICH, IEJIOCTHOCTh U €IMHCTBO (PM3HUECKOM KaPTUHBI MUPA;

YYUTBIBATh TPAHUIBI TPUMCHCHUS W3YYCHHBIX (PHU3MUECKUX MOJCICH: TOYCUHBIN
ANIEKTPUYCCKHIA 3apsi]l, JIyd CBETA, TOUCYHBII HICTOUYHUK CBETA, SIIEPHASI MOJIC)Ib ATOMa, HYKJIOHHAS
MO/JIEJIb AaTOMHOTO sIIpa TP pelieHUH (PU3NYECKHX 3a/1a4;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (MPOIECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKA U KBAHTOBOW (DU3HMKH: 3JICKTPUYECKasi MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [EHCTBUS TOKAa, B3aMMOJCHCTBHE MArHUTOB, JJIEKTPOMAarHUTHAS
WHIYKIWS, ACWCTBUE MAarHUTHOTO TIOJsI HA MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3apsl,
AIIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, MPSMOJIMHEIHOE pacIIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHus, audpakuus u MONSIpU3alUg CBETa, TUCHEPCUs CBETa,
doTosnexrpudeckuii 3¢pdext (pororddexT), CBeToBOE AaBleHUE, BOSHUKHOBEHHE TUHEHYATOTO
CIIEKTpa aToMa BOJOPO/JIa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIHOAKTUBHOCTE;

OTIMCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYI0 MPOBOJUMOCTD PA3IUYHBIX CPEll) U AIIEKTPOMATHUTHBIE SIBICHUS (TIPOLIECCHI),
UCTONIB3YS  (U3MYECKUE BEIMYMHBI: DIEKTPUUECKUM 3apsij, CHiIa TOKa, DIEKTPHUECKOe



HaIpsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh OTEHIUAJIOB, 3JIEKTPOABIKYIIAsL CUIA,
paboTa TOKa, MHIYKLIMS MarHUTHOTO TMOJs, cwia Ammepa, cuia JlopeHna, MHIYKTHUBHOCTb
KaTYILIKH{, SHEPrusl 3JEKTPUUYECKOI'0 W MArHUTHOTO IOJIEW, NEPUOJA W 4YacToTa KojeOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOIecce FapMOHUYECKUX DJIEKTPOMAarHUTHBIX
KosiebaHuid, (POKYCHOE pacCTOSHHE W OINTHYECKash CWJIa JIMH3bL, MPH ONWCAHWU IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEIMYUH, WX OO0O03HAUYECHUS M CIUHHIIBL,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETHYMHY C JPYTUMH BETMYUHAMH;

ONMCHIBaTh M3yYCHHbIC KBAHTOBBIE SIBJICHHS M IPOILECCHI, HCIOJB3YS (QU3UUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETA, DHEPIUs U
uMIynbe (GOTOHA, TEPHOJ IMOJIypacrana, SHEPTus CBSI3W AaTOMHBIX siep, NPU OMUCAHUHU
MPaBWJIBHO TPAaKTOBaTh (DU3MUECKUN CMBICH HCIOJIB3YEMbIX BEIMYMH, UX OOO3HAYEHUS U
€IMHHULIBI, YKa3bIBaTh (OPMYIbI, CBS3bIBAIOLIME JAaHHYIO (U3UYECKYIO0 BEIWYUHY C JIPYTHMMH
BEJIMYMHAMH, BEIYUCIISITH 3HaUeHUE (PU3UYECKOM BEJIMUNHBI;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBbI U
OpUHOMNBL:  3akoH OMa, 3akOHbI MOCIEAOBAaTENbHOIO U MapajljIeIbHOTO  COEAMHEHUs
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH  3JIEKTPOMAarHUTHOW  WHAYKUIHH, 3aKOH
MPSIMOJIMHENHOTO PaCIpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMsI CBETAa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUE DitHITeHA i1 hoTodDPeKTa, 3aK0H COXpaHEHHU S SJHEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH COXPAaHEHHUs SJIEKTPUYECKOTO 3apsja, 3aKOH COXPaHEHHUs MAacCOBOIO YHCIA,
nocTynatel bopa, 3akoH paaMOakTHUBHOIO pacmajia, IOpU OSTOM pa3inyaTh CJIOBECHYIO
(GOpMyIUPOBKY 3aKOHa, €ro MaTeMaTHYecKOe BbIpaKEHHWE M YCJIOBUS (TpaHUIbI, 00JIacTH)
MIPUMEHHUMOCTH;

ONIPENENATh HANPABICHWE BEKTOPAa MHAYKIIMM MAarHUTHOTO IOJISI IIPOBOJHUKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBaEMOE IIIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJIHATh SKCIIEPUMEHTHI MO HCCIENOBAaHUIO (PU3MYECKHX SBJICHUI M MPOLECCOB C
UCIOJIb30BAHMEM  TPSAMBIX W KOCBEHHBIX H3MEpEHUil: mpu 3ToM  (QOpMYIHpPOBAThH
npoOieMy/3aady v TUIOTE3y Y4eOHOTO AIKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEISI0KEHHOTO
00opynoBaHus, IPOBOAUTH OMBIT U (POPMYJIUPOBATH BHIBObI;

OCYILIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUYMUH, MPU STOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OICHKHU
MOrPEITHOCTEN U3MEPEHUI;

HCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCHOJIB30BaHUEM MPSIMBIX U3MEPEHUI:
IPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHPOBATH PE3YyNIbTAThI MOJYYEHHON 3aBUCHMOCTHU
¢buznyecKkux BENWYMH B BUAE TaOmUIl M TpauKOB, JelaTh BBIBOABI IO pe3yibTaTaMm
HCCIeA0BaHUs;

coOnroAaTh mpaBuia O€30MacHOrO TpyAa MPU MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro 9SKCIIEPUMEHTa, Yy4eOHO-UCCIENOBATENLCKOM UM MPOEKTHOW JESITENbHOCTH C
UCIOJIb30BAaHUEM MU3MEPHUTEIBHBIX YCTPONCTB U 1a00paTopHOro 000pyJOBAHNUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
(dbu3nueckre 3aKOHBI M MPHUHIIUIBI, HA OCHOBE aHAIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3UUIECKYIO
MOJENb, BBIACTATh (U3MUECKHWE BETUYMHBI U (OPMYIbI, HEOOXOIAMMBbIE I €€ pelIeHHUs,
MIPOBOJUTH PACUYETHI U OIICHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAaYeHUs PU3NUECKON BEIHYNHBI,

pelniaTh KaueCTBEHHbIE 3a/layd: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUMBYIO IIETOUYKY
paccyXJeHui ¢ ONOpoi Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKUE SBICHUS;



HCIIOJIb30BATH IIPH PCIICHUN y‘-Ie6HbIX 3ala4 COBPCMCHHBLIC I/IH(bOpMaI_[I/IOHHbIe TCXHOJIOTUHU
JUI TIOUCKA, CTPYKTYPHPOBAHMS, HWHTEPIPETAlUH M NPEACTABICHUS Y4eOHOW W Hay4dHO-
MOTMYJISIPHON HH(POPMALIUH, TTIOJTYYCHHOHN U3 Pa3IMYHbIX HUCTOYHUKOB, KDUTUYECKH aHATM3UPOBAThH
MoJIy4aeMyro HH(pOpMaLuIo;

OOBICHSATH IIPUHIUITBL HeﬁCTBHH MallluH, HpI/I60pOB U TCXHHUYCCKUX YCTPOﬁCTB, pasiimuaTb
yCIIOBUS MX 0€30MaCHOTO MCIIOIb30BaHKS B TIOBCSHEBHOW KU3HU;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaYKH, B 00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIECTO MHUPA, B Pa3BUTHEC TEXHUKH U TEXHOJIOTHIA;

HCII0JIb30BATh TCOPECTUUCCKUEC 3HAHU T10 q)HSHKC B HOBCGILHGBHOﬁ KHU3HU JIA oOecrieueHus
0€30MacHOCTH MPH OOpaICHUH ¢ PUOOPAMU U TEXHUYECKUMH YCTPOUCTBAMU, JJIsl COXPAHCHHUS
3JI0pPOBBS M COOFOJICHUSI HOPM KOJIOTHYECKOTO MOBEICHHS B OKpYKAroLIel cpene;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, PAlUOHAJIBHO pacHpenesiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HCCTAHJAPTHBIX CUTyallUAX, aJCKBATHO OICHMBATHL BKJIAJ] KaXXIAOT'0 M3 YYACTHHUKOB TPYIIIIBI B
pelIeHrne paccMaTpuBaeMoil MpoOIIEMEL.
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IHOYPOYHOE IINTAHUPOBAHHUE

KoanuecTBo 4acoB

[
Ne n/m Tema ypoka Beero P p Hara I1OP

1 CKopocCTh cBeTa 1

2 [punmun ['roiirenca. 3aKOHBI OTpaKEHUs CBETa 1

3 Pemenne 3ama4 mo TeMe «3aKOHBI OTPAKEHUS CBETA 1

4 Pemenne 3anau no teme «3aKoH MPSMOIMHEHHOTO PACIIPOCTPAHEHHS CBETa) 1

5 3aKoHBI MPETOMIICHUS CBETA 1

6 Pemenue 3amad mo Teme «3aKOHBI MIPETIOMIICHHS CBETa 1

7 IonHOE OTpakeHme 1

8 Pemienue 3ay1au o teme «IlonHoe oTpakeHune» 1

9 JlabopaTtopHas padota Nel «l3mepeHne mokasaTess CTEKIa» 1 1
10 Jlumsel. [locTpoenune n300pakeHUi B IHMH3E 1

11 Jlumsel. [locTpoenne n300pakeHUi B THH3E 1

12 dopmya TOHKOH JIMH3BI 1

13 Pemenne 3agaq o teme «JIMH3B 1 1
14 JlabopaTopnas pabota Ne2 «OmpeneneHre onTHIECKOH CHITBI ¥ (JOKYCHOTO 1

paccTosTHUS COOHUpArOIIel JTHH3BDY

15 Hucnepcus cBera 1

16 WnTepdhepennns cBera 1

17 Pemenne 3amad o Teme «MHTEpdEpeHIUs CBETA» 1

18 Hexkotopsie obmacTi mpuMeHeHUsT HHTephepeHITNN 1

19 Hudpakuus cBera 1

20 Judpakunonnas perierka 1

21 Pemenne 3aga4 o Teme «/ludpaxmms ceeray 1




JlabopaTtopnas pabota Ne3 «l3mepeHue JUIMHBI CBETOBOI BOTHBD)

22

23 [Tonepeunocthk cBeTOBBIX BOMH. [lomspr3anus cBeta

24 3aKOHBI 3JEKTPOIUHAMUKYI U MTPUHLIUIT OTHOCUTENEHOCTH

o5 Kontponbhas padora no Teme «CBETOBBIEC BOIHBI»

26 [TocrynaTel crieluaibHOW TEOPUH OTHOCUTEILHOCTH

27 OcHOBHEBIE CICACTBHA U3 NTOCTYJIATOB TCOPUHU OTHOCHUTECIbHOCTH.

28 DNEeMEeHTHI PEATUBUCTKON TUHAMUKHI
[Ipumeps! pemieHust 3a1a4 1Mo TeMe « AIEMEHTHI CIISHATbHON TEOPHUU

29 OTHOCHUTEITBHOCTHY

30 Buns! uznyuenuil. IcTouHuKH cBeTa

31 CriexTp ¥ cleKTpaJIbHbIN aHaIU3.

32 [lIkana >neKTpOMarHuTHHIX BOJIH

33 Kontponwsaas padota «Ontrka. OCHOBHI CHIEHAILHON TEOpUH
OTHOCHUTEIBHOCTH

34 doroaddekr. [Ipumenenune dororddekra

35 ®otonbl. KopmyckynsipHO-BOTHOBOI Tyalu3M.

36 JlaBneHnne cBera. XMMHYECKOE JICHCTBHE CBETA

37 [Ipumeps! pemienns 3amay 1mo teme «CBeroBbie KBaHTHL. DPoTodddexT

38 Kontponbhas pabora o Teme «CBETOBBIE KBAHTHD)

39

Crpoenue atoma. OmnbiTel Pesepdopna




KsanToBsie moctynatsl bopa. Mogens aToma Bogopona mo bopy

40

a1 Jlazepsnl

42 [Tpumeps! pereHus 3a1a4 Mo TeMe « ATOMHast GU3HKaY

43 CtpoeHne aTOMHOT O sijipa. SnepHble CUITbI

a4 CtpoeHne aTOMHOT O sijipa. SlaepHble CHUITbI

45 OHeprus CBsi3u aTOMHBIX sI/IEp

46 [Ipumeps! pemienns 3aa4 1Mo TeMe « JHEPTUs CBSA3U aTOMHBIX SIIEP»
47 PagnoakTHBHOCTH

48 Bunbl panroakTHBHOIO U3ITy4€EHUS

49 3aKkoH paJnoakTHUBHOTO pacnanaa. [lepuon momypacmana

50 [Ipumeps! pemiennst 3a1a4 1Mo TeMe «3aKOH PaInOaKTHBHOTO PacIiaia
51 Meronap! HAOMIOASHNUS U PETHCTPAIIMH JIEMEHTAPHBIX YaCTHII

52 HckyccTBeHHAs! paJuOaKTUBHOCTb. Sl iepHBIE PEAKLUU.

53 Henenue sinep ypana. Llennas peakuus 1eneHus.

54 S nepHslii peaktop

55 TepmosiiepHbIe peaKkiuu

56

[Ipumeps! perienus 3aaa4 Mo TeMe «SlaepHble peakunm




IIpumMeHnenue saepHoOi S3HEPrUU

57 1
58 W3zotonsl. [lony4yenue p npuMeHeHne pagloaKTUBHBIX H30TOIOB 1
59 buonorunyeckoe neiicTBrEe paiMOaKTUBHBIX U3ITYYEHUH. 1
60 Kontponbhas pabora o Teme «®Pu3mka aroMa ¥ aTOMHOTO SIpay 1
61 Tpu sTama B pa3BUTHH (HUNKH FIEMEHTAPHBIX YaCTHUI] 1
62 OTKpBITHE TO3UTPOHA. AHTHYACTHIIBI 1
63 JlenToHsI. 1
64 Anponsl. KBapku 1
65-68 | 11oBTOpenue 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







