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IHosicHuTEeIbHAS 3aIIMCKA

PaGouass mnporpamma yueOHoro mpenmera «®Pusuka» (0a30BBIA U
yIIIyOJI€HHBIN YPOBHH) COCTABJIEHA B COOTBETCTBHH C:

-OenepanbHbiM 3aKk0HOM OT 29.12.2012 No 273-®3 «O6 obOpa3oBaHuu B
Poccuiickon @enepanuny;

- TpeboBanusMu  DefepadbHOrO TOCYAApCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJlapTa CpeIHero o0mero o0pa3oBaHUs, YTBEPXKICHHOTO MPUKA30M
MunucrepcTBa o6pa3zoBanus U Hayku Poccuiickont @enepanuu ot 17.05.2012 r.
Ne 413 (pen. ot 29.06.2017);

C YYETOM:

- IpUMEPHON 00pa30BaTENbHOI MPOrpaMMBbI CPEIHErO O0IIero 0Opa3oBaHus,
0/100peHHOH pelieHreM (peaepalbHOr0 y4eOHO-METOAMUYECKOTO OOBEITUHEHUS TI0

obmemy oo6pazoBanuto ot 28.06.2016 r. Ne 2/16-3.

PaGouas nporpamma yueOHoro npeamera «OU3nKa» COAEPIKUT:

1) niaHupyemMble pe3ysbTaThl OCBOECHHUS YUeOHOTO MPEIMETA;

2) copeprkaHue yueOHOTO IPEIMETa;

3) TemMaTU4YeCKoe IUIAHUPOBAHUE C YKa3aHUEM KOJMWYECTBA 4acOB, OTBOAUMBIX Ha

OCBOCHME Ka)X101 TEMBI.

B cucreme ectecTBeHHO-HAyYHOTro 0Opa3oBaHus GH3MKA, KaK YUYCOHBIN MPEAMET,
3aHUMaeT Ba)XXHOE MECTO B (OPMHUpPOBAHMHM HAyYHOTO MHPOBO33PCHHS H
03HAKOMJICHUSI OOYYarONIUXCS C METOJaMH HAyYHOI'O ITO3HAHUS OKPYKAIOIIETO
MHpa, a Takke ¢ (U3UISCCKMMH OCHOBAaMH COBPEMEHHOI'O IIPOM3BOJICTBA U
OBITOBOTO TEXHHYECKOTO OKPYXKEHHsI YeJIOBEeKa;, B (POPMHPOBAHUU COOCTBEHHOM
MO3UIMN TI0 OTHOIIEHWI0 K (hu3mdeckoil mHpOpMaIuK, MOTyYeHHON U3 pa3HBIX

HNCTOYHHKOB.

[Iporpamma yueOHOro mnpenmera «®Pu3nka» HalpaBieHa Ha (OPMUPOBAHUE Y
oOydaromuxcst (yHKIIMOHAIbHOW TPAaMOTHOCTH U METAIlpeIMETHBIX YMEHHM uepe3

BBITIOJIHEHUE HCCIIEA0BATEIBCKON M MPAKTUYECKOM AEATEIbHOCTH. Y CIENIHOCTD



U3y4eHHs  IpeaMeTa  CBsi3aHa C  OBJIAJIGHUEM  OCHOBaMHM  ydeOHO-
UCCIIEIOBATENIbCKON JIEATEIbHOCTH, MPUMEHEHUEM IIOJYYEHHbIX 3HAHUU Tpu
pEIIeHNN IPAKTHUECKUX U TEOPETUYECKUX 3a/1a4.

VYuebnsiit npenmer «Duznka» OTHOCUTCS K MpeaMeTHO obmactu «EctecTBeHHbBIC
HAYKHI».

Ha wusyuenme yueOHoro mpenmera «®Pusuka» Ha ypOBHE CpPEAHETO OOIIEro
00pa3oBaHMs B COOTBETCTBUH C YUEOHBIM IIIAHOM OTBOJIUTCSL:

- Ha 0Oa3oBoM ypoBHe - 136 uacoB: B 10 knacce — 68 wacoB (U3 pacuera 2
y4eOHBIX Yaca B Hepaento), 11 kimacc — 68 yacoB (u3 pacuera 2 y4eOHBIX Haca B
HEJICITIO).

- Ha yruryOsieHHoM ypoBHe - 340 gacoB: B 10 knacce — 170 wacoB (u3 pacuera 5
y4eOHBIX yacoB B Hefeno), 11 kimace — 170 yacoB (43 pacyeTa 5 yueOHBIX YacOB B
HEJIETIIO).

BocnurareabHbIA NOTEHUHAJ NIpeaMeTa « Puzuka»

YueOnbiii npeamer «®Pu3MKa»y H3ydaeTcs Ha yPOBHE CPEIHErO OOIIEro

oOpa3oBaHusl B KadecTBe o0s3aTebHOTO npeameTa B 11-X kimaccax.

Peanuzanus BOCIUTATENLHOTO TOTCHIMANIA YPOKOB mpeameTa «Dusmka
(YpouHO# JeATEIBHOCTH, AayJUTOPHBIX 3aHATHA B paMKaX MaKCHMaJbHO
JOMYCTUMOM y4eOHOM Harpy3Kku) MpeayCcMaTpUBaeT:

- dbopMupoBaHUE y OOYYaIOIIMXCA POCCUUCKUX  TPATUITMOHHBIX
JTyXOBHO-HPABCTBCHHBIX M  COIMOKYJBTYPHBIX  IIEHHOCTEH, POCCHUHCKOTO
UCTOPUYECKOTO CO3HAHUS Ha OCHOBE MCTOPHYECKOTO TIPOCBEUICHUS; TOI00D
COOTBETCTBYIOIIIETO  COJIEpXKAHUSI ~ YPOKOB,  3aJaHUN,  BCIIOMOTATEJIbHBIX
MaTepuaoB, IPOOJIEMHBIX CUTYAIIUM JIJI1 00CYKICHUH;

- JIEMOHCTPAIIHSI oOydJaronmmcst IPUMEPOB OTBETCTBEHHOTO,
TPaKJAHCKOTO TIOBEJICHHMsI, TPOSBICHUS YEIOBEKOIOOHS U J00OpPOCEepICYHOCTH,
gepe3 Mo100p COOTBETCTBYIOMIMX MPOOJIEMHBIX CUTYAITUH JIJIs1 00CYKICHHS;

- NPUBJICUCHUEC BHUMAHHUS OOYYAIONIMXCS K IICHHOCTHOMY AacCHEKTy

U3y4YaeMbIX SIBIICHUA M COOBITHI, MHUIMMPOBAHUE OOCYKIEHUM, BBICKAa3bIBAaHUI
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CBOETO MHEHHS, BbIPAa0OTKH CBOETO JIMYHOCTHOTO OTHOIIEHUS K H3y4aeMbIM
COOBITUSAM, SIBJICHUSM, JTUIIaM;

- OpUMEHEHHWE  HMHTEPAaKTUBHBIX  (GopM  y4yeOHOM  paboThl -
UHTEIJICKTYyalbHBIX, CTHUMYJIHPYIOMIMX MO3HABATENbHYI0 MOTHBAILIUIO, WUTPOBBIX
METOJUK, JUCKYyCCH, MIAar0IIMX BO3MOXXHOCTh TMPUOOPECTH OMNBIT BEACHUS
KOHCTPYKTUBHOTO JHAJIOTa; TPYIIOBOM paboOThl, KOTOpas y4YUT CTPOUTH
OTHOIICHUS W JIEUCTBOBATh B KOMaHJE, CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO
MBIIIUICHNUS;

— no0yXaeHne o0yJaromuxcs coOM0IaTh HOPMBI MTOBEJICHUS, ITpaBHUiIa
OOIIEHHUS CO CBEPCTHUKAMH U TeIarOTMYeCKUMU PaOOTHUKAMU, COOTBETCTBYIOIINE
yKi1axy o01ieo0pa3oBaTelbHOM OpraHu3allM, YCTAHOBJICHUE M TOIJIEPKKY
no0poxenareabHON aTMochepsl;

— OpraHm3aiys HaCTaBHUYECTBA MOTHBHUPOBAHHBIX WU 3IPYAHPOBAHHBIX
o0ydaromuxcsi HaJl HEYCIEeBAOIIUMU OJJHOKIIACCHUKAMH, B TOM YHCJIE ¢ OCOOBIMU
00pa3oBaTEIbHBIMUA  MTOTPEOHOCTSAMH, JAIOLIET0  O00YYaromUMCS  COLHAIbHO
3HAYUMBIN OTBIT COTPYTHUYECTBA U B3aMHOM IMOMOIIH;

- UHUIMUPOBAHUE W TOJJEP)KKA HCCIEIOBATENLCKON NIeATEIbHOCTH
o0Oydaromuxcsi, MIaHUPOBAaHUE ¥ BBIOJHEHUE WHIWBHIYATbHBIX U TPYMIIOBBIX

ITPOCKTOB BOCIIMTATECILHOU HanpaBJICHHOCTH.

Ilnanupyemblie pe3yibTAThl 0OCBOCHUS Y4eOHOIro npeaMmera «Puzukay.

B pe3yibTaTe 0CBOEHHUS OCHOBHOI 00pa30oBaTe/ibHOI NporpaMmbl «Duznka»
B CpeHel HIKOoJIe 00y4YaromuMces Ja€TCA BO3MOKHOCTD:

1) mocTHYb CEAYIOIUX JUYHOCTHBIX Pe3y/IbTATOB:

e OCO3HAHUE POCCUMCKOW TPAXIAHCKOW HUJIEHTHUYHOCTH, MATPUOTU3MA,
YBaXXEHHS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH mepen PonnHol, roproctu
3a CBOM Kpail, cBOW PoauHy, NMpOLUIOE M HACTOALIEE MHOTOHALMOHAJIBLHOTO

Hapoja Poccuu, yBaskeHHs roCy1apCTBEHHBIX CUMBOJIOB (rep0, diar, ruMH);



J cOpPMUPOBAHHOCTHIPAKIAHCKOH  TMO3MIMA  KaK  aKTHBHOTO u
OTBETCTBEHHOTO  WICHA  POCCHICKOTO  OOIIECTBa,  OCO3HAIOIIETO  CBOH
KOHCTHTYITMOHHBIC TIpaBa U O0S3aHHOCTH, YBAXKAIOIIETO 3aKOH M IPaBOIOPSIOK,
00J1aJaroIIero 4YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO MPUHUMAFOIIIETO
TPaJIUIIMOHHBIE HAIMOHAIBLHBIC W OOIICYCIIOBEYCCKUE T'YMaHUCTHYCCKUE U
JIEMOKpPAaTHICCKUE [ICHHOCTH,

. TOTOBHOCTB K CITy)XeHHI0 OTEUECTBY, €ro 3aIllUTE;

o c(hOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOT'O Ha JUAJIOTE
KYJIBTYP, @ TAK)KE Pa3TUIHBIX POpPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHNUE CBOETO
MECTa B IMOJIUKYJIbTYPHOM MHUPE;

J cOpPMUPOBAHHOCTh ~ OCHOB  CAaMOPA3BHTHS W  CaMOBOCIHUTAHHS B
COOTBETCTBUHM C OOIIEYEIIOBCUCCKHMMH IIEHHOCTSIMH W HJICajlaMU T'PaKIaHCKOTO
o0ImIecTBa; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITCJIBHON, TBOPYECKOW H
OTBETCTBEHHOMH JICATEIIbHOCTH;

o cOpMHUPOBAHHOCTh OCHOB TOJIEPAHTHOTO CO3HAHUS U TIOBEJACHUS B
HOJUKYJIBTYPHOM MHpE, TOTOBHOCTh M CIOCOOHOCTh BECTH JHAJIOT C JPYTHMH
JFOIBMU, JIOCTUTaTh B HEM B3aWMOIOHMMAHUS, HAXOIWTh OOIIME IEIU H
COTPYAHHMYATh JUIS WX JOCTHKCHHUS, CIIOCOOHOCTh MPOTHUBOCTOSTH HICOJIOTHH
IKCTpEMHU3Ma, HAIMOHAIM3Ma, KCEHO(POOUH, NUCKPUMHUHAIMK IO COLUAIBbHBIM,
PEIIUTHO3HBIM, PACOBBIM, HAIMOHAILHBIM TPH3HAKaM H JAPYTHMM HETaTUBHBIM
COILMAJIbHBIM SIBIICHUSIM;

o HaBBIKM COTPYJIHUYECTBA CO CBEPCTHUKAMH, JCTHMH MIIAJIIIETO BO3pAaCTa,
B3pOCIBIMA B 00pa3oBaTeIbHOHM,  OOIIECTBEHHO  TIOJE3HOW,  y4eOHO-
UCCIICIOBATEIILCKOM, MPOCKTHOW U IPYTUX BUIAX JACITCILHOCTH;

. c(OpMUPOBAHHOCTh HPABCTBCHHOI'O CO3HAHHUS W IIOBCJCHHUS HAa OCHOBEC
YCBOCHHSI 00IIIEUEI0BEYECKHIX [ICHHOCTEH;

. TOTOBHOCTH M  CIIOCOOHOCTh K  00pa3oBaHHIO, B TOM  YHCIE

CaMOO6pa3OBaHI/IIO, Ha IIPOTAKCHUN BCEH ZKHU3HH, CO3HATCIIbHOC OTHOIICHHEC K



HENPEepPhIBHOMY O0Opa30BaHUIO KaK YCIIOBUIO YCIEIIHOW MpodeccnoHalbHON U
0OIIIECTBEHHOM JIEATENHLHOCTH;

o ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIOYAsl 3CTETHUKY ObITa, HAYYHOI'O H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, OOIECTBEHHBIX OTHOIICHHUIA;

o OPUHATUHE W pean3alusi LUEHHOCTEeH 370poBOro u Oe3zomacHoro olpasa
KU3HHU, TOTPEOHOCTH B (DU3MUYECKOM CaMOCOBEPIIEHCTBOBAHUM, 3aHSATHUIX
CIIOPTUBHO-03JJOPOBUTEIBHON JESATENbHOCTBIO, HEMPUITHE BPEAHBIX MPUBBIUEK:
KypeHHUsi, yIOTpeOIeHUs aJIKOroJisl, HAPKOTHUKOB;

o OepexHOoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (PU3MUYECKOMY U
IICUXOJIOTHYECKOMY 3[I0POBBIO, KaK COOCTBEHHOMY, TaK U JIPYTUX JIOEH, YMEHUE
OKa3bIBaTh MEPBYIO MOMOIIIb;

o OCO3HAaHHOCTh BbIOOpa Oymymieit mpodeccuu U BOZMOXKHOCTEH peanu3alnuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHWE K  MpodecCHOHATBHON
JEATEIbHOCTH KaK BO3MOXKHOCTH y4YacTHsl B PEIICHUU JIMYHBIX, OOLIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOJIEM;

o c(hOPMUPOBAHHOCTh DKOJIOTUYECKOTO MBIIUICHUS, TOHUMAHUS BIUSHUS
COLIMAIBHO-PKOHOMHYECKUX MPOLECCOB HA COCTOSIHHE MPUPOAHON M COIMANbHOU
Cpebl; TPUOOPETEHHUE OIbITa KOJIOrO-HAMIPABICHHON JeATeTbHOCTH;

o OTBETCTBEHHOE OTHOILIEHUE K CO3/aHUI0 CEMBH HAa OCHOBE OCO3HAaHHOTO
IIPUHSTHS LEHHOCTEN CEMENHOMN KU3HH.

2) MOCTHYb CJAETAYHIIUX MeTANpeIMeTHBIX Pe3yJbTATOB:

o YMEHHUSI CAMOCTOSTEIBHO ONPENENATh LEIU JEATEIbHOCTH WU COCTaBIIATH
IUTaHBl  JIESITEIbHOCTH; CAMOCTOSITENBHO OCYIIECTBIISATh, KOHTPOJUPOBAaTh U
KOPPEKTUPOBATh JESATENbHOCTD; HCIIOJIb30BaTh BCE BO3MOKHBIE PECypChl s
JOCTIKEHHSI TIOCTABJICHHBIX LEJIeHd W peanu3aluyd IUIAHOB JIEATEIbHOCTH;
BBIOMPATh YCIEUIHbIE CTPATETUH B PA3IUYHBIX CUTYAIIUSX;

o YMEHUS TPOJYKTUBHO OOINATbCSI M B3aUMOJECHCTBOBATH B IPOIECCE
COBMECTHOM  JESATENbHOCTH, YUYMTHIBATh MO3UIMH  JAPYTHMX  YYACTHHKOB

nesATenbHOCTH, 3 (PEKTUBHO pa3peiaTb KOHPIUKTHL;



o BJIAJICHUSI HABBIKAMU [I03HABATEIbHOW, Yy4eOHO-HCCIIEIOBATENbCKOW U
MPOCKTHOW JEATENbHOCTH, HABBIKAMHU pa3pelieHusi MNpo0sieM; TOTOBHOCTH U
CIIOCOOHOCTH K CaMOCTOSTEIIbHOMY IOHUCKY METOJOB PEIICHUS MPaKTUYECKUX
3a71a4, TPUMEHEHHIO PA3JIMYHBIX METOJOB IMO3HAHMUS;

o FOTOBHOCTH M CIOCOOHOCTM K CaMOCTOSITEJIbHOW UWH(OpPMaIMOHHO-
MO3HABATEIBLHON JIESATEILHOCTH, BJIAJCHUS HABBIKAMH IOJYyYeHHUS HEOOXOIUMOMU
uH(pOpMAIMK U3 CIIOBapei pa3HbIX TUMIOB, YMEHHSI OPUEHTUPOBATHCS B PA3IMUHBIX
UCTOYHUKAX HMHGPOPMALIUM, KPUTHUYECKH OLIEHMBaTh U HWHTEPHPETUPOBATH
uH(GOPMAIIHIO, TOTYYaeMYI0 U3 PA3TUUYHBIX HICTOYHUKOB;

o YMEHUS UCIOJIb30BaTh CPENCTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
texHonorud (manee - WMKT) B pemieHuM KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX U
OpPraHU3aIMOHHBIX 3a/Ja4 C COOJIOJeHHEeM TPEeOOBAaHUN SPrOHOMHUKHU, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, PECypcocOepeKeHHs, MPABOBBIX W ITHYECKUX HOPM,

HOpM MH(pOpPMAITMOHHON 0€301TaCHOCTH;

o YMEHUSl ONpENENsATh Ha3HauyeHue W (YHKUMU Pa3IU4HbIX COLIMAJIBHBIX
UHCTHUTYTOB;
o YMEHHSI  CaMOCTOATENBHO  OLIEHMBATh W NPUHUMATh  PEUICHUS,

ONPEAETAIONINE CTPATETHIO TTOBEICHHUS, C YUYETOM IPa’KIaHCKUX U HPABCTBEHHBIX
LICHHOCTEM;

° BJIQJICHUS SI3BIKOBBIMH CPEJICTBAMU - SICHO, JIOTHYHO W TOYHO M3JIaraTh CBOKO
TOYKY 3PE€HUSI, UCTIOJIL30BATh a/ICKBATHBIE A3bIKOBBIE CPEJICTBA;

° BJIQJICHUS HABBIKAMH T[IO3HABATENHHOW pedIeKCHUH KaK OCO3HAHUS
COBEpIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOLECCOB, HX pPE3yJIbTaTOB U
OCHOBAHUWM, IPAHUI] CBOETO 3HAHUS U HE3HAHWsI, HOBBIX MO3HABATEIIbHBIX 33/a4 U
CPEICTB UX JOCTHUKCHMUS.

3). nocTHYD CJIETYIONIUX MPeIMETHBIX Pe3yJIbTATOB:

[Tpu uzyuyenun npeamera "duszuka’' Ha yrayOIeHHOM YPOBHE
(IOMOJTHUTENBHO TOCTHYb K MPEAMETHBIM pe3yJIbTaTaM OCBOEHMs 0a30BOro Kypca
(U3UKH CenyIOLUUe PEAMETHBIE PE3yIbTAThI) :

1) chopMUpOBaHHOCTH CHCTEMBI 3HaHMM 00 OOmUX (UHIECKUX
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3aKOHOMEPHOCTAX, 3aKOHAX, TEOPUSX, IIPEACTABICHNUNA O IEUCTBUU BO BceneHHoM
(bU3HUECKNX 3aKOHOB, OTKPBHITHIX B 36MHBIX YCIIOBUSIX;

2)  chopMUPOBAaHHOCTH YMEHHS  HCCIEJAOBaTh M  aHAJU3UPOBATH
pasHooOpa3Hble (U3UYCSCKUE SBJICHUSI M CBOWCTBA OOBEKTOB, OOBICHATH
IPUHITUIBI pa0OThl M XapAKTEPUCTHKU MPUOOPOB U YCTPOUCTB, OOBSICHATH CBS3h
OCHOBHBIX KOCMHUYECKUX O0OBEKTOB C T€O(PU3NICCKUMHU SBICHUSIMHU;

3) BuajgeHWE YMEHHUSAMH BBIIBUTATh THUIIOTE3bl Ha OCHOBE 3HAHUS
OCHOBOITOJIATAIOMUX (PU3UIECKUX 3aKOHOMEPHOCTEH W 3aKOHOB, MPOBEPITH HX
AKCIIEPUMEHTAILHBIMU CPECTBAMHU, (DOPMYIUPYS IIETTb UCCIETOBAHNS;

4) BnmajeHUE METOJaMH CaMOCTOSTEIHLHOTO IUIAHUPOBAHUS W TPOBEICHUS
(GU3HYECKNX IKCIIEPUMEHTOB, OMMCAHUS M aHAW3a MOJYYCHHOW U3MEPUTEIHHOM
uHGOpPMAIINH, OTIPEICIICHHUS IOCTOBEPHOCTH MOJTYUYSHHOTO PE3yIbTara,

5) chopMHpPOBAaHHOCT, yMEHUH TIPOTHO3MPOBATH, aHAJIU3UPOBATH U
OLICHUBATh MOCJIEACTBUSA ObITOBOM M MPOU3BOJICTBEHHOM JEATEIHLHOCTH YEI0BEKA,
CBA3aHHOM C  (PU3MYECKUMM TMPOIECCaMHU, C TO3UIUH  HKOJIOTHYECKOU

0€30ITaCHOCTH.

Conep:xkanme yueOHOro npeamera «@u3snuKa».

B coorBerctBun ¢ ®I'OC COO o6pazoBanusi (pu3vka MOXKET H3y4yaThCs Ha
0a30BOM M YIi1y0JIEHHOM YPOBHSX.

Nzyuenne ¢puzuku Ha yriy0JeHHOM YPOBHe BKJIIOUACT PACIIUPEHHUE TTPEAMETHBIX
pE3yIbTATOB U COJEpKAHUE, OPUEHTUPOBAHHOE Ha MOJTOTOBKY K MOCIEAYIOIIEMY
npodeccruoHanbHOMy o0pa3oBaHuio. WM3yueHue mnpenmera Ha yriyOJIE€HHOM
YpOBHE TO3BOJISIET CHOPMUPOBATH Y OOydYarOMMXCAd (U3UYECKOE MBIIUICHHE,
yMEHHUE CHCTEeMaTU3UpPOBaTh U 0000IaTh MOJYyYEHHbIE 3HAHUS, CAMOCTOSTEIHHO
OPUMEHSTh TIOJNyYeHHbIC 3HAHUA JUISI PEIIeHHUs] TPAKTHUYEeCKUX U Yy4eOHO-
UCCIIEI0BATENIbCKUX 33/1a4; YMEHUE aHAIIM3UPOBATh, IPOTHO3UPOBATh U OLIEHUBATh
C TIO3UIMU  DKOJOTHYECKOM  O€30MacHOCTH  TMOCIEACTBUS  OBITOBOM U

HpOI/IBBOI[CTBCHHOI\/'I ACATCIBHOCTH YCJIOBCKA, CBSI3aHHOM C HCIIOJIb30BaHHUEM



UCTOYHUKOB dHepruu. B ocHOBYy m3yueHus mpeamera «Dusuka» Ha 06a30BOM U
yrayOJIeHHOM YpOBHAX B 4acTd (OpMHUPOBAHUA Yy OOYYAIOIMIUXCS HAYyYHOTO
MHUPOBO33PEHUSI, OCBOCHMSI OOIIEHAYyYHBIX METOJOB TIO3HAHUSA, a TaKKe
MPAKTUYECKOTO TPUMEHEHUSI HAYYHBIX 3HAHUH 3aJI0KEHBI MEKIIPEIMETHBIE CBSI3U

B 00J1acTH CCTCCTBCHHBIX, MATCMATUYCCKUX U TYMAHUTAPHBIX HAYK.

Conep:xkanne yueoHoro npeamera «®u3nka» HA YIJy0JeHHOM YPOBHE

DuU3MKa M eCTECTBEHHO-HAYYHBIA MeTO/ MO3HAHUSA NPUPOIBI.
®duszrka — GyHIaMEHTaIbHAS HAyKa O pupoje. HayuHblil MeTO MO3HAHUS MUPA.
B3auMocBsi3s Mexay GU3MKON U IPYyTUMH €CTECTBEHHBIMH HayKamMu. MeToipl
HAy4HOTO UccleoBaHus pr3ndeckux sieineHuid. [lorpentnoctn n3mepeHuit
dusnuecknx BenudruH. MoeIMpoBaHne SBICHUA U MTPOIIECCOB MPUPOIHI.
3aKOHOMEPHOCTH U CIIy4aitHOCTh. [ paHUIIBI TPUMEHUMOCTH (PU3NIECKOTO 3aKOHA.
®dusnyecKrue TEOPUHU U MPUHLIMI COOTBETCTBUA. POk U MecTO Pu3nku B
(opMHUpPOBaHUYU COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B IPAKTUYECKOM
NEATENbHOCTH JIIoAeH. Pusuka u Kyimypa.
Mexanuka
[Ipenmer u 3ana4n Kinaccuuyecko mexaHuku. Kunematuueckue XxapakTepUCTUKU
MEXaHUYECKOTO NBWKEHUSA. MOJENu TeN U ABWKEHUN. PaBHOYCKOpEHHOE
IpSIMOJIMHEWHOE JIBIXKEHUE, CBOOOIHOE IMaJICHUE. JIBI)KEHUE Tejla, OpOIIEHHOTO MO/
YIJIOM K TOPU30HTY. /[BHKEHHE TOUKHU 110 OKpYKHOCTHU. [locTynarensHoe U
BpalllaTeIbHOE JBUKEHHUE TBEPAOIO Tea.
B3aumopericreue ten. [punuun cynepnosununu cui. MlHepuuanpHas cucrema
oTrcueTa. 3aKoHbl MexaHUuku HbroToHa. 3akoHbl BcemupHoro tarorenus, ['yka,
CyXoro TpeHus. J[BrkeHre HeOECHBIX Te M UX UCKYCCTBEHHBIX CITyTHUKOB.

ﬂ@]leHu}l, Habaooaemvle 6 HeUHepYUAJIbHbLX cucmemax omcuemada.



Nmmynbe critbl. 3aKOH U3MEHEHHSI M COXpaHeHUs UMITysibca. PaboTa cuibl. 3akoH
U3MEHEHUS U COXPAHCHUS SHEPTHHU.

PaBHOBeCcHe MaTepuanbHOM TOYKHA M TBEPAOTO TeNA. Y CJIOBUS PABHOBECHS TBEPAOTO
TeJila B HHEPLMAJIbHON cUcTeMe oTcueTa. MoOMeHT cuiibl. PaBHOBECHE )KUIKOCTH U
rasa. JIBr>keHue )KUJAKOCTEeH U Ta30B. 3aKOH COXPAHEHUS IHep2UuU 8 OUHAMUKE
AHCUOKOCMU U 2A3d.

MexaHnnueckue KojieOaHusi M BOJIHBL. AMIUIUTY /1A, IEPUOJ, 4acToTa, (pa3a
koniebanuii. [IpeBpaiiieHust SHEPrUM NP KOIeOaHUsAX. BoiHyocOeHHble KonebaHusl,
pe3oHanc.

ITonepeunblie 1 NPOAOJBHBIE BOJHBI. DHEprusa BoiaHbL. UHTEepdepenuus u
nudpakiys BoJH. 3ByKOBbIE BOJHBI.

MouiekysipHasi QU3HKa 4 TEPMOJAMHAMHUKA

[IpenMer wu 3amaum  MoJieKyJsipHo-kuHeTnueckodt Teopun (MKT) wu

TEPMOAUHAMHUKHU.

DkcrniepuMeHTabHble Joka3aTenabcTBa MKT. AOcomroTHast TemmepaTypa Kak
Mepa CpedHEW KMHETHUYECKOW DHEPruu TEIUIOBOTO JBMIKEHHUS YaCTHUI] BEIIECTBA.
Mopenps uaeanbHoro raza. Jlasinenue raza. Cesi3b MeXAy JABICHHEM U CpEIHEU
KMHETUYECKOW DJHEPrUE IMOCTYyNaTEIbHOTO TEIUIOBOIO JBHWKEHHUS MOJEKYJ

naCaJbHOIO I'a3a.

Mopnens wuaeanbHOro raza B TEpPMOJMHAMUKE: YypaBHeHHEe MeHeneeBa—
Knaneiipona, BelpaxkeHue AJig BHyTpeHHEH sHepruu. 3akoH JlampToHa. ['a3oBbIe

3aKOHBI.

ArperatHble cocTossHUSI BemiecTBa. DaszoBble mepexoinl. I[IpeoOGpazoBaHue
sHepruu B (Ha3oBBIX Tepexojax. HachlllieHHble M HEHACHIIICHHBIC Taphl.
BnaxnocTthb BO3/yXa. Monennb CTPOCHUS xuuakocreu. llosepxnocmmoe
HamsceHue. Moienb CTPOSHUS TBEPABIX Tell. Mexanuueckue ceolicmea meepovix

meut.
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BuyTtpennsis sneprusi. Pabota u Ttemyonepenada Kak CHOCOObl M3MEHEHHS
BHYTpeHHEW  sHepruu. [lepBelii  3aKOH  TepMOAWHAMUKH. AanabaTHBIN
npouecc. Bmopoii 3akon mepmMoOuHaMuKu.

IIpeoOpazoBanms sHeprun B TeruioBbIX MammuHaxX. KITJ[ TermoBoi Mamuael. [kt
Kapno. Oxonoruueckue npoOiieMbl TEILIOAHEPTETUKHU.

BHGKTPOHI/IHaMHKa

[TpenMer u 3a7a4M JIEKTPOIMHAMUKH. DJIEKTPUUECKOE B3aUMOIeICTBHE. 3aKOH
COXpaHEHMS ANEKTPUUIECKOro 3apsana. 3akoH Kynona. Hanps>keHHOCTh M TOTEHIMA
3JIEKTPOCTATUUECKOrO NOJIsl. [[pMHIMIT Cyneprno3unm 3NEKTPUIECKUX TOJIEH.
Paznoctp norennmanos. [[pOBOIHUKYN U JUAJIEKTPUKH B 3JIEKTPOCTATUUECKOM I0JIE.
Dnektpuyeckas eMKocTb. KoHieHcaTop. DHeprus 31eKTPUIECKOro MOJIs.
[TocTosiHHBIM 2NeKTpUYeCcKU TOK. DnekTpoasmxkyias cuna (3/C). 3akon Oma aiis
MOJTHOM 3JIEKTPUYECKOMN LEeTH. DIEKTPUUECKUI TOK B METaJIax, JIEKTPOJIUTAX,
MOJYIPOBOJHUKAX, Ta3ax v Bakyyme. [1nasma. Drexmponus. [1omynpoBOJHUKOBBIE
pubopsl. Ceepxnposooumocme.

MaruutHoe none. Bekrop marautHoM uHAyKuny. [IppHImMn cynepnosnunu
MAarHuTHBIX ITOJIe. MarHuTHOE moJie MPOBOJHUKA C TOKOM. J[efiCTBHE MATHUTHOTO
NOJIsI HA IPOBOJIHUK C TOKOM U JIBHXKYILYIOCS 3apsDKEHHYI0 yacTuly. Cuna AmMiepa
u cuna JlopeHa.

[ToTok BekTOpa MAarHUTHOM UHAYKIHUU. SIBJICHUE 3JIEKTPOMATHUTHOW UHAYKIINH.
3aKOH ANEKTPOMAarHuTHOM MHAYKIUU. D/J]C HHAYKIMN B IBHKYIIUXCS
npoBoaHukax. [IpaBuio Jlenua. fIBnenune caMonHayKuu. THIyKTUBHOCTb.
DHeprus 3JeKTPOMArHUTHOTO MOJIisl. MarHUTHBIE CBOMCTBA BEIIECTBA.
OnexkTpomMarHuTHble Kojebanus. Konebatenbublii KOHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHEIE KosieOaHus. BoIHYXI€HHbBIE JIEKTPOMAarHUTHBIE KOJIeOaHusI.
Pe3onanc. Ilepemennslii Tok. KonaeHncarop u kaTymika B LIENU IEPEMEHHOTO TOKA.
[IpousBoacTBO, epenaya 1 NOTpedIIeHNE AEKTPUIECKON IHEPTUU. DieMeHmapHas
meopusi mpancgopmamopa.

DneKTpoMarHuTHOE 1nosie. BuxpeBoe 35ekTpuyeckoe noje. DIeKTpOMarHuTHbIE

BoJTHBI. CBOMCTBA QJICKTPOMArHUTHBIX BOJIH. I[I/IaHaSOHI)I SJICKTPOMArHUTHBIX
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U3JIYYEHUN U UX MIPaKTH4YeCKOoe MpuMeHeHue. [[puHiumnel paanocsssu u
TEJICBUICHUSI.

I'eomerpuueckas ontuka. [IpsmonuHeiHoe pacIpOCTpaHEHUE CBETA B OJTHOPOAHOM
cpene. 3aKOHbI OTPAKEHHS U MpeoMiieHus cBeTa. [loIHOe BHyTpeHHEE OTpakKeHHE.
OnTuyeckre mpuoOOpHI.

BomnoBsie cBoticTBa cBeta. CkopocTh cBeta. IHTepdepeH s ceera.
Korepentnocts. udpakuus cera. [lonspuszanus ceera. Jlucnepcus cera.
[IpakTHyeckoe MPUMEHEHUE ANEKTPOMATHUTHBIX U3TyUYCHUI.

OCHOBBI CIEHAJIBHON TEOPUH OTHOCUTEILHOCTH.

NuBapraHTHOCTH MOAYJISI CKOPOCTH CBETA B BakyyMe. [[puHIUI OTHOCUTEIBHOCTH
OliHIITENHA. [I[pocmpancmeo u 8pems 8 cneyuaibHou meopuu OMmHOCUMeENTbHOCMU.
OHepeus u umnyivc c60600noU yacmuywvl. CBA3b MaCChl U SHEPTUU CBOOOTHOM
YaCTUIbI. DHEPTUS TTOKOS.

KBanroBasi puszuka.@u3nka aTtoMa 1 AaTOMHOIO SiAPA

[IpeameT u 3aga4 KBAaHTOBOUW (PU3UKH.

TernnoBoe nznyuenue. Pacnpesenenue sHepruu B CieKTpe aOCOIIOTHO YEPHOTO
Tena.

['umoresza M. IInanka o kBanTtax. @otosrddext. Onwitel A.I'. CToneToBa, 3aKOHBI
doToaddexra. YpaBHeHue A. DitHiTeitHa 1 potodddekra.

®dotoH. Onvimut I[1.H. Jlebeoesa u C.U. Basunosa. 'mnotesa JI. ne bpoiins o
BOJIHOBBIX CBOMCTBaX 4acTull. KopmycKynsipHO-BOJTHOBOM TyanusMm. /Jugparyus
anekmponog. Jlapnenne ceera. COOTHOILIEHHE HeonpeaelieHHocTe [ eiizendepra.
Mopenu ctpoenust aroma. OObSICHEHUE JIMHEHYATOTO CIIEKTPa BOJIOPO/Ia HA OCHOBE
KBaHTOBbIX NocTys1iaToB H. bopa. CrioHTaHHOE U BBIHYXJIEHHOE U3JIyYEHUE CBETA.
CocrtaB u cTpoeHne aroMHOro sapa. M3oronsl. SAnepHeie cuibl. Jledext maccel u
SHEPrus CBS3HU sApa.

3aKOH paAuOaKTUBHOTO pacraja. JnepHble peaknu, peakuy IeJICHNUs U CUHTE3a.
Hennas peakuus aenenus suep. SaepHas sHepreTuka. TepMosiAepHbId CHHTES.
DnemeHTapHbie yacTullbl. DyHIaMEHTAIbHBIE B3aUMOICHCTBUS. Y ckopumenu

IJIEMEHMAPHBIX Yacmuy.
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TemaTn4yeckoe NIaHUpPOBaHUE Y4eOHOro npeamera «Pusukar»

yriy0JIeHHbIH YPOBEHb

10 - 11 kaacc.
OcCHOBHOE coJiep)KaHue Kon-Bo wacos o Bcero
KJIacCaM dakTuyec
10 11 knmacc | ku
KJ1acc
®du3rKa U €CTECTBEHHO - HAYYHbI METO/I MO3HAHUS 2 2
TIPUPOIBI
MexaHnuka 74 74
MonekynspHas GuU3uKa U TEPMOIUHAMHKA 44 44
DNEKTPOIMHAMHKA 44 65 109
OnTuka 32 32
OCHOBBI ClleIMAIBHON TEOPUH OTHOCUTEIIBHOCTH 7 7
KBanrtoBas ¢usuka. ®usnka aromMa U aTOMHOTO SIApa 38 38
Htororoe moBTopeHue 18 18
[TpakTukym 6 10 16
Bcero (34 yueOHBIX HEnenn) 170 170 340
Pesepn 5 5 10
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Bcero (35 y4ueOHBIX HEENb) 175

175

350

TemaTu4eckoe NIIAHUPOBAHUE

Yray0JeHHbI ypoBeHb, 11 kiacc

Tema KoanuecTBO 4acon
DJIeKTPOAUHAMUKA 65
MarnuTtHoe moJje 11
DJIEKTPOMAarHUTHAS UHIYKIUA 12
MexaHndeckre KojieOaHusI 8
DIIeKTPOMAarHUTHBIC KOJIeOaHuUs 17
MexaHu4eCcKrUe BOJTHBI 7
DNEeKTpOMarHUTHBIE BOJTHBI 10
CBeTOBBI€ BOJIHBI 32
Ocunosbl CTO 7
KBanToBas pusuka 11
du3uKa aToMa U aTOMHOTI0 sI/Apa 21
DJieMeHTapHbIE YACTUIIbI 4
Enunas ¢puzunyeckass KapTuHAa MUPA 2
IHoBTOpenue kypca Gpusnkun 18
IMpakTukym 10
Pe3eps 3)
HUTOI'O | 170 yac (175 gac)
YueOHO-TeMaTHUYECKHUI NJIAH
yriy0JjeHHblii ypoBeHb, 11kiaace
Tema KommuectBo | KonmnuectBo | KommuectBo
4acoB KOHTPOJIBHBIX | Ta0OpaTOPHBIX
pabot pabot
DJIEKTPOAUHAMMKA 65
MarnuTtHoe 1moJje 11 1 1
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DJIeKTpOMarHUTHAasT MHYKITUS 12 1 1
Mexanudeckue KojaebaHus 8 - 1
DOneKTpoMarHuTHbIE KOJIeOaHUsI 17 1 -
MexaHu4eCcKue BOJTHBI 7 - -
DNIEKTPOMArHUTHBIC BOTHBI 10 - -
CBeToBbBI€ BOJIHBI 32 1 5
Ocuosbl CTO 7 1 -
KBanroBas ¢pusuka 11 1 -
du3uKa aToMa ¥ AaTOMHOTIO siApa 21 1 -
DJieMeHTapPHbIe YaCTULbI 4 - -
Enunas ¢pusnyeckass KapTuHa MUpa 2 - -
IHoBTOpeHue kypca pusnkmn 18 . -
IpakTHKYM 10 - 10
Bcero (34 yueOHBIX HEnenn) 170
Peseps 3)
Bcero (35 yueOHBIX HezelNb) 175 vacoB |7 18

KanennapHo-temaTnyeckoe nNJIaHMPOBaHHUe Y4eOHOr0 npeamera «P@usnkay.
Yriay0/eHHbI YPOBEHb

TOKOB. MaruurtHoe

TOKOB. MAardmuTHoe mOJIe

TOKa.

11 kuace.
Ne Ha3Banue Temsl Kou- DNeMEHTBI COAepKaHUs Harta
ypoka BO IIPOBEACHUSA
4acoB wiad | GakT
| MarnutHoe noste | 11
1 B3aumoeiicTBie 1 Oneir Opcrena. B3aumopeiicTBue
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MoJIe€ TPOBOJHUKA C
TOKOM. BekTop
MarHuTHOM
UHAYKIUU. Jluann
MAarduTHOTO IIOJIS.

Bexkrop  MarHuTHOW — WMHIYKUIHMH
(manpaBienue, Moaynb). [lpuHuun
CYMEpHO3UIIMU MAarHUTHBIX TOJEH.

JIMHUM MarHUTHOTO TIOJI.

2 Cuta Amriepa. 1 3akoH Awmmepa. B3aumopeiicTBue
MapajuielIbHbIX TOKOB. JlelicTBue
MarHuTHOTO TOJII Ha MPOBOJHUK C
TokoM. Cuna Awmmepa. IlpaBuio
«JIEBOM PYKW» JUIsl CUJIbI AMIiepa.

3 DNEeKTPOU3MEPHUTENb- 1 VYerpoiicTBa M NPUHLAI JIEHCTBUS
HBIE TIPUOOPEI. AIIEKTPOU3MEPUTENLHBIX MPHOOPOB,
T POMKOTOBODHTEIH. IPOMKOTOBOPUTEIIEH.

4 Pemenue 3anau Ha 1 Cuna Awmmnepa, mOpaBUIO <«JIEBOU
cuity Amrepa. PYKI» IUis CHIIBI AMriepa.

5 JI.P.Nol 1 JlelicTBE MAarHUTHOrO IIOJS Ha
«Habnwoenue MPOBOJHUK ¢ TOKOoM. Cuia Amriepa.
oeticmeusl [TpaBuiio «JIEBOM pyKW» OIS CHIIBI
MAZHUMHO20 NOJISL HA Awmriepa.

NPOBOOHUK C MOKOM».

6 Cuna JlopeHua u ee 1 JlelicTBU€ MAarHUTHOrO IOJs Ha

MIPUMEHEHHUE. JBUKYIIYIOCS 3apSKEHHYIO
yactunty. Cuna Jlopenma. [IpaBuno
«IEBOU pyKm» Miis cuisl JlopeHna.

7 Pemenue 3agau Ha 1 Cuina JlopeHna, mpaBuio «JIeBoU

CHITY HopeHHa. PYKu» i1t CHUJIbI
Jlopenna,omnpenenenyue paauyca
OKPYKHOCTHU YaCTHUI[bl B MATHUTHOM
oJIe.

8 MarsuTHbIE CBOWCTBA 1 ITpupona MarHeTus3Ma,
BELIECTBA. (dbeppoMarHeTHKy, MapamMarHeTUKH,

JTaMarHeTHKH, MarHuTHas
IIPOHUIIAEMOCTh BEUIECTBA.

9,10 Pemenne 3amau 1o 2 HanpaBnenue BeKTOpa MarHHTHOM
TeMe «MarnuTHOe WHIYKIIHH. Cunsl Awmrepa,
oJIe». Jlopenuia, mpaBuia <«JIEBOM PYKU»

Ui cuiael  AMriepa W CHIIBI
Jlopenua, paanyca OKpPY>KHOCTH
YaCTULIBI B MATHUTHOM IIOJIE.

11 KonTponbHast pabota 1 MarnuTtHOe nosue
Nelmo TeMe
«MarnuTtHoe mose».

DJIeKTPOMArHUTHAasI 12
HHIYKIUS
12 MardauTHbIA IOTOK. 1 dyH/TaMEHTAJILHBIE OTIBITHI

QPapazes 10 NEKTPOMArHUTHOMN
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HHIAYKOWH, IBJICHUC

SBnenue AIEKTPOMArHUTHAS UHAYKIHUS,

AIEKTPOMArHUTHOM ornpeneneHue,popmya 1 CMBICT

WHIYKIHIH. (U3HYECKON BETMIMHBI- TIOTOKA
BEKTOPAa MAarHUTHON MHAYKIIHUU.
EnuHuna usMepeHus MarHUTHOTO
MIOTOKA.

13 Hampasnenue Hanpasnenue WHAYKIIHOHHOTO
WHIYKIIMOHHOT'O TOKA. toka. [IpaBuno Jlenua u anroputm
IIpaBuno Jlenua. €ro IIPUMEHEHU.

14 Jlabopamopnas Hanpasienue UHIYKIIHOHHOT'O
paboma Ne?2 toka. [IpaBuno JleHua u aaroputm
«H3yuenue  aenenus ero MpUMEHEHUS.
INEKMPOMACHUMHOU
UHOYKYUUY.

15 3akoH Cwmeicr, GpopmynupoBka u GhopMyiia
3JIEKTPOMArHUTHOMN 3aKOHa 3JIEKTPOMArHUTHOM
WUHIYKIUH WHIYKIHH.
®dapages.

16 Pemenune 3amau Ha Cwmpbici, ¢popMynHpoBKa U GopmyIia
3aKOH 3aKOHa 3MEKTPOMarHUTHON
AIEKTPOMArHUTHOM WHIYKIIAH.

WHYKIIAH.

17 OJC wuHpykuuu B ®opmyna D/1C nHAYKINHU B
ABIKYIIHAXCS JIBYDKYIIHUXCS IPOBOAHUKAX.
ITPOBOTHUKAX.

18 Buxpesoe [Tonsitne BHUXPEBOTO
AIEKTPUYECKOE TOJIe. AIIEKTPUYECKOrO0  TOJe U €ro
DIIEeKTPOMarHuTHOE CBOWCTB,

ToJIE. BO3HUKHOBEHHEIJIEKTPOMArHUTHOTO
MOJIsI, KapTHUHA CHJIOBBIX JIMHHMA
BUXPEBOT'O AJEKTPUUECKOTO MOJIS.

19 CaMouHIyKITHUS. SBnenne camomHAyKIUU. CMBICT

NHIyKTUBHOCT. bu3IecKoM BEJIMYMHBI
WHIYKTUBHOCTD.

20 OHeprus OHepruu MarHMTHOI'O oJis
SJIEKTPOMArHUTHOTO JJIEKTPUYECKOTO  TOKA,  CMBICH
TIOTAL. (GU3MYECKON BENMYUHBI  SHEPrHs

MarHUTHOTO TIOJISL.

21,22 Pemenue 3amay 1mo ITorok BEKTOpa MAarduTHON
TeMe «MarauTHoe WHIYKIIHH, 3aKOH
oJie u AIEKTPOMATrHUTHOM WHAYKIIWH,
3IEKTPOMAarHUTHAs SHEprus MarHUTHOTO TOJIA,
VHTyKIHSD). npaBuiio JIeHna.

23 KontponpHas pabota [Totoxk BEKTOpa MarHuTHOU
No2 o TEME WHIYKIUH, 3aKO0H
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«MarHuTtHoe TmoNe H AIIEKTPOMArHUTHOM WHAYKILINH,
AIEKTPOMArHUTHAS SHEpPTrUs MarHUTHOTO TIOJISA,
WHTYKIIHS. npasuiio JleHna

MexaHnyeckue

KoJIeOaHus

24 MexaHn4decKkne MexaHnueckie  KojeOaHHs, HX
Kosie0aHusl. BUJIbI, OCHOBHBIE XapaKTEPUCTUKU
CBoOopHbIE u KOJIeOaHMI: aMIUTUTyAa, TEepUo,
BBIHYKJICHHBIE qacToTa, (aza.

KoJIeOaHwMsI.

25 YcnoBus YcnoBus BO3HHKHOBCHUS
BO3HUKHOBEHUS Kosie0aHmil. Konebarenbnas
KoJIeOaHu . cucreMa. YpaBHEHHMs KoJjieOaHM
Maremarnuyeckuit MaTeMaTU4YeCKOro W IPY>KUHHOI'O
MasiITHUK. MasiTHUKOB.

[IpyxuHHBIN
MasiITHUK.

26 Jlabopamopnasi 3aBUCHMOCTh TIEPUOJIa M YaCTOTHI
paboma No3 KoJIeOaHu i oT CBOICTB
«Onpeodenenue KOJIe0aTeIbHON CHCTEMBI.
VCKOpeHUs
c680000H020 nadeHus
c NOMOUbIO
MASIMHUKAY

27 Jmaamuka YpaBHeHnue IBUKEHUS
K0J1€0aTEeIbHOrO KOJIEOIIOIIIETOCS TENA.

JIBUKCHHSL.

28 lMapmonuueckue @u3NUeCKUil  CMBICT  OCHOBHBIX
Kosebauusl, XapaKTEPUCTUK K0J1e0aTeTbHOTO
ypaBHCHHC JIBUYKEHUS, ypaBHEHUS
TapMOHITHCCKIX TapMOHUYECKHUX KOJIeOaHUH.
Kosie0aHuil.

29 DHeprus ®uU3NYEeCKUl CMBICI MPEBpALLEHUs
KOJe0aTEeNbHBIX CHCTEM. DPHEPruu  OpH  KoJiebaTeabHOM
[IpeBpamenne JIBUKCHUU.

SHEPTUU npu
KOJIeOaHUsX.

30 BrinyxneHHbIC BrinyxieHHbIC KoJIeOaHus,
konebanus. Pesonanc. ompeseNieHue U GU3NIECKUN CMBICIT
ABTOKOIE0AHUS. MOHATHSI MEXaHUYECKH pe30HaHC,

aBTOKOJIeOaTENbHbIE CUCTEMBI.

31 Pemienne 3amau 1o @U3NYECKHII  CMBICI  OCHOBHBIX

TeMe «MexXxaHuueckue
KOJIEOaHUSD.

XapaKTepUCTUK  KOJeOaTEeIbHOTO
JIBWXKEHUS. YUTeHHe ypaBHEHHH U
rpauKoB K0J1e0aTEeIbHOTO

18




nBwkeHus.  [lepuoapl, 4YacTOTHI
MaTEeMaTUYeCKOro W TMPY>KUHHOTO

MasiTHUKOB.
JJIeKTPOMarHuTHbIE 17
KoJieOaHus
32 DneKTpOMarHUTHbIE 1 DNEeKTpOMarHuTHbIE  KOJEOaHMS.
Kosie0aHusl. CBoOogHBIE U BBIHYXJICHHBIC
CBoOoHEbIE u AJIEKTPOMArHUTHBIE KOJIEOaHU.
BBIHYK/ICHHbBIC ®opwmyiia ToMcoHa.
ANEKTPOMArHUTHBIE
Kosie0aHusl.
33 Koneb6arenbHblil 1 Ornpenenenne KojeOaTeIHLHOTO
koHTYyp. [IpeBpaienue KOHTYpa, YCJIIOBUE BOSHUKHOBEHHSI
SHEPTUU B Kosie0aHuil B KoJeOaTeTbHOM
KoJre0aTeIbHOM KoHType. [Iponecchl B
KOHTYPE. K0JIe0aTeIbHOM KOHTYDE.
[IpeBparienne sHEPTrUU B
K0JIe0aTeIbHOM KOHTYpE.
34 VYpaBHeHus, 1 YpaBHeHus, OTIMCBIBAIOIINE
OITHCHIBAIOIITUE TIPOIIECCHI B KOJIeOATEIIbHOM
MIPOLIECCHI B koHType. Ilepuox  cBOOOAHBIX
Kosie0aTeIbHOM AIEKTPUYECKHUX KoJIe0aHUH.
KOHTYpE. CxoJcTBO " paznuaue
MEXaHUYECKUX u
AIIEKTPOMATrHUTHBIX KOJIeOaHUM
35 Pemenune 3amau Ha 1 OHepruu AJIEKTPUYECKOTO u
3aKOH COXpaHEHUE MarHUTHOTO TOJIeH, 3aKOH
SHEPTUU B COXpaHEHHUS SHEPTUU B
KOJIe0aTeIbHOM K0JIe0aTeTbHOM KOHTYPE.
KOHTYpe.
36 [TepemeHnHBbII 1 [Tpupoaa mepemMeHHOro TOKa,
ANEKTPUICCKHI TOK. MIPUHIIMAITBI €TO ITOTYICHHS.
Vpasuenus 3/1C, HanpskeHUs U
CHUJIBI TOKA JJIs IEPEMEHHOI0 TOKa.
JlelicTByIOIIME 3HAYECHUS CUJITBI
TOKA W HAIPSHKCHHUS.
37 AKTHBHOE, 1 Pe3ucrop, koHAEHCATOP U KaTyIIKa
HHIYKTHBHOE " B I[EMTK TIEPEMEHHOTO TOKA.
eMKOCTHOE AKTUBHOE, €MKOCTHOE U
COMPOTHRIICHNA WHIYKTUBHOE COMPOTHUBIICHUS.
MOIIHOCTB B LEMH C PE3UCTOPOM,
Korgencarop " AKTUBHOTO, HHTyKTUBHOTO H
KaTymka B LCIH €MKOCTHOTO COTPOTUBIICHUS
MIEPEMEHHOT0 TOKA.
38 3akoH OmMma TS 1 3akon OMa AJ1s dJIEKTPUIECKOM

BJIEKTPUYECKON 1enu
IIEPEMEHHOTO TOKA

LCIHU NMEpEeMCHHOI'0 TOKa
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39

MomHocTh B ILieOU
MEePEMEHHOTO TOKa

I'padpuaeckuit meTonn BEIBOAA
dbopMyIIbI TSl pacueTa MOITHOCTHU B
[[ENU TIEPEMEHHOTO TOKa
MOIIHOCTB B LIEMH C PE3UCTOPOM,
KOHJICHCATOPOM M KaTYIIKOM.

40 Pesonanc B VYenoBus  pe3oHaHca B LENH
AJIEKTPUUYECKOH 1IETIH. HEPEMEHHOTO TOKa M PE30HaHCHas

4acTorTa.

41 ABTOKOJICOAHMS. [TonsiTue aBTOKOJICOAHMUS.
I'eneparop Ha YCTpoUCTBO M NPHUHLMI JACUCTBUSA
TPaH3UCTOPE. reHeparopa Ha TPaH3UCTOPE.

42,43 Pemenne 3amau 1o VYpasuenue DJ[C,HanpsKeHUs U
TeMe CHJIBI TOKA ISl IEPEMEHHOTO TOKa.
«DIIeKTPOMarHUTHbIE ®opMyIibl aKTUBHOTO,

KoJIe0aHUs. WHJIYKTHBHOT'O ¥ €eMKOCTHOTO
COIIPOTHUBJICHUSI.

44 KonrtponbHast pabota DJeKTpOMarHuTHbIE KoJeOaHUs
Ne3 o TEME VYpasuenue DJ[C,HanpsKeHUs U
«DIeKTpOMarHUTHbIE CHJIBI TOKA ISl IEPEMEHHOTO TOKa.
KOJIEOAHUS. AKTUBHOE, HHIyKTUBHOE U

€MKOCTHOE COIIPOTUBIICHHUSI.

45 I'eneparop I'enepupoBanue AJEKTPUYECKON
IIEPEMEHHOT0 TOKA. HHEPrUU. YCTPOMCTBO M HPUHIMI

NENCTBUS reHepaTopa MepeMeHHOro
TOKa

46 TpancdopmaTopsl. Y CTpoiCTBO U BiIeMEHTapHas
Teopus TpaHchopmaropa,
npuMeHeHue TpaHchopmaropa,
KIIJI Tpanchopmaropa.

47 [IpousBoacTso CriocoObI TPOU3BOICTBA
AJEKTPO3HEPIUH. anekTposHeprun. CrocoOsl
Ilepenaua nepeaady MEeKTPOIHEPTUH.
AIEKTPOIHEPIUHU.

48 [Torpebiienue OcHoBHbIE NOTpPeOUTEH
JIEKTPO’HEPTUU U JIEKTPOIHEPIUH, Croco0bl
9KOJIOTMYECKHE MIOBBIIIICHUE 3 PEKTHBHOCTH
poOIEMBI. UCTOJb30BAHUSL  DJIEKTPOIHEPTUH.

Okosornyeckue  npoOiembl B
DHEPreTUKE M MyTH UX PEIICHHUS.
MexaHnyeckue
BOJIHBI

49 BonHoBele  SBICHUS. Onpenenenue u GpuznyecKkuii
Mexanunyeckue CMBICJI MEXaHUYECKON BOJIHBI,
BOJIHBI. norepeyHas HIpo/10JibHas BOJIHA.
Pacnipoctpanenue

MCXaHUYCCKUX BOJIH
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50 JmuHa BOJIHEI, 1 DuU3NYECKHil CMBICT U OTNIpeIeTieHNe
CKOPOCTh BOJIH. JUIMHA BOJHBI, CKOPOCTH BOJIHBIL
YpaBHeHuUE YpaBHeHHE rapMOHHUYECKOU
rapMOHUYECKOM Oery1iei BOJHBI.

Oerymiei BOJTHBI.
51 WuTepdepenius BoaH KorepeHnTHble BOJHBI U YCIOBHS
uHTepPepeHINn. [Tpunuun
I'tolirenca.
52 Judpaxius BoiIH 1 SIBnenune u ycioBus JIUpaKIUU
BOJIH.

53 Pacnipoctpanenue 1 BonHoBass moBepxHOCTh, (poOHT
BOJIH B  yIOPYTUX BOJIHBI W JIy4, JUHCHHBIC BOJIHEI,
cpenax. [Tnockas u chepuyeckas BOJHBI.

54 3BYKOBBIE BOJIHBI. 1 DU3NYECKHI CMBICIT XapaKTEPUCTUK

3BYKa, 3aBUCUMOCTBBBICOTHI U
I'POMKOCTH3BYKa OT [TapaMeTpOB
Kosie0aHmiil.

95 Pemenne 3amau 1o 1 XapakTepuCTUKU  MEXaHUYECKHX
Teme «MexaHnueckue BOJIH U yPaBHEHUE JIBHKEHUS.
BOJIHBD).

DJIeKTPOMATrHUTHbIE 10
BOJIHBI

56 DIIeKTpOMarHUTHBIC 1 du3nyecknuii ~ CMBICIT  TIOHATHUS
BOJTHBI. AIIEKTPOMArHUTHOE nose "
DJIEeKTPOMarHuTHOE AJIEKTPOMArHUTHAS BOJIHA,
rnouie. CkopocTh pacmpocTpaHeHHe
AJIEKTPOMArHUTHBIX DJIEKTPOMArHUTHBIX BOJIH, CBOWCTB
BOJIH. CoiicTBa AJIEKTPOMAarHUTHBIX BOJTH.
AEKTPOMArHUTHBIX BuxpeBoe anekrpudeckoe mole.
BOJTH.

o7 Oneiter I'epua  mo 1 OTKpBITHIH KoJie0aTenbHbIHI
HKCIEPUMEHTATBHOMY koHTYp. Ombitet  T'epma  mo
O0OHapyKEHHIO HKCIIEPUMEHTATBHOMY
AJIEKTPOMArHUTHBIX OOHAPYKCHHUIO 3JIEKTPOMArHUTHBIX
BOJTH. BOJIH.

58 [InoTHOCTP  TOTOKA 1 Omnpenenenne Qopmyna MOTOKa
3JIEKTPOMArHUTHOT'O AJIEKTPOMArHUTHOTO M3JTy4YCHHUSI.
U3ITYYEHUS.

59 N3o0perenue paawo 1 N3o6perenne paawo  [lomoBwIM.
[TonoBeIM. ITpuHuums! PaguOCBsI3HU.
[TpuHIMIBI Monynsauus, 1eTeKTUPOBAHHE.
PaanOCBSI3HU.

60 IToustHe 0 1 [TpuHIHIIBI TETICBUICHIS
TEJICBUICHUU

61 Pacnipoctpanenue 1 CaoiicTBa 1 0COOEHHOCTH
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PaZMOBOJIH.

pacrpocTpaHeHHe paauoBOITH
PAa3HLIX AWAIla30HOB.
[TpakTH4eckoro NpUMEHEHUS
pa3HBIX BUJOB AJIEKTPOMArHUTHBIX
BOJIH IJId pa3sBUTHUA paario U

TEJIEKOMMYHUKAIHH.
62 Pannonokarusi. 1 [TpuHIUIIEI OOHAPYKEHUSI OOBEKTOB
C TIOMOUIBIO 3JIEKTPOMArHUTHBIX
BosiH. [IpakTuueckoro
UCTIOJIb30BAHUS
PaIuoOIOKAIMOHHBIX METOIOB
HaOIr01eHUS.
63 Passurtue cpencrs 1 PazButue cpeacTs cBs3M, BKIAA
CBA3M. POCCHIICKHX YYEHBIX B pa3BUTHE
CpPEZICTB CBSI3H.
64 CeMuHap 1o reme 1 Oco0eHHOCTH pacIpOCTPaHEHUS
«DIEeKTPOMarHUTHBIE DJIEKTPOMArHUTHBIX BOJTH, YMCHHE
BOJIHBD. UCTOJIb30BaTh NPUOOpETEHHBIE
3HAHMA B TIOBCEHEBHON JKU3HU JUIS
obecrniedyeHus: 6€30MaCHOCTH MPU
UCTIOJIb30BAHUU PATNO0 U
TEICKOMMYHHUKAIIMOHHOW CBSI3H.
65 3ader 1o Teme 1 DJIEKTPOMarHuTHOE TOJIE,
10 TeMe 9JIEKTPOMAarHUTHAS BOJIHA H €€
«DNEeKTPOMarHUTHHIC CBOWCTBA, IPUHLIUIIBI PATHOCBSI3U U
BOJTHBIY. TeseBemanus. Pamqnonokarusi.
Oco0eHHOCTH pacIpOCTPaHEHUS
PaIOBOJIH.
CgeToBbI€ BOJIHBI | 32
66 Caert kak 1 KopnyckyssipHasi 1 BOJTHOBas
3JIEKTPOMAarHuTHas npupoja cera. duznueckuii
BosiHA.CKOpOCTH CMBICIT 3JIEKTPOMAarHUTHOM
CBeTa. npuposl ceera. CKOpOCTh CBETa.
[IpsamomnuneitHoe [IpssMonuHEeHOE pacnpOCTpaHEHUE
pacrpocTpaHeHHe CBETa B OJTHOPOJHOM cpejie.
CBETa B OTHOPOIHON
cpere.
67 ITpunnun I'roiirenca. 1 ITpunnun I'rolirenca, sisnexue
3aKOH OTpakKeHHs OTpa)XeHUs CBeTa, POPMYIIHPOBKA U
CcBeTa. CMBICIT 3aKOHA OTPAKEHUS CBETA.
68 3aKOH MPeTOMIICHHS 1 ®opMyTUpOBKA M CMBICI 3aKOHA
CcBeTa. NPEJIOMIIEHUS CBETA, CMBICI
a0COJIIOTHOTO M OTHOCUTEIBHOTO
MoKa3aTes MPeJIOMIICHUS CBETa.
69 Jlabopamopnas 1 Omnpezenenue nokasaresns
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paboma No4

IMPECIOMIICHUA CTEKIIA U

“Uzmepenue MPEJCTABICHUE PE3YIbTATOB
noxazameiisl U3MEPEHUH C yU4eTOM
npenomaeHul MOrPEIIHOCTEM.

cmekna’”.

70 IlonmHOE BHYTpEHHEE SIBneHME MOIHOrO BHYTPEHHETO
OTpa)K€HUE CBETA. OTpa)KE€HUs, IPEAEIbHBIN YroJl

IIOJIHOTO OTPaKEHUS.

71 JIun3el. Xon nydeil B Omnpenenenue u BUbI JINH3,
nuH3e. OnTuyeckas dbopMyIna TOHKON JTMH3BL, X0 Tyueit
CHJIA JIUH3BL. B JIMH3aX, CMBIC (PU3NYECKON
Jlabopamopnas BEJIMYMHBI ONITUYECKAs CUJIA JINH3HI.
paboma No5 [TpuHIMIT NEHCTBUS JTYTIBI.
«Onpeodenenue
ONMUYECKOU CUTbL U
Goxycroeco
paccmosnus
cobuparowel TUH3b1»

72 Cucrembl OJIU3KO [TocTpoenue B cucremax OJIM3KO
PacmoI0KEHHBIX PacIoI0XKEHHBIX JIMH3.

JIVH3.

73 Ilonyyenune ®opMyIty TOHKOH JIMH3BI, X0/
n300pakeHuil B JTydei B muH3aX. OnTryeckas cuiia
nuH3ax. Popmyiia JIMH3BI.

TOHKOW JINH3BI.

74 [TocTpoenue [TocTpoenune n3o06pakeHuii B
M300paXCHHI B JUH3aX
JIMH3aX

75 Onrtuueckue [Tpunatum paboThI TEIECKoIa U
pHOOPBI. MHUKpockona. Pa3pemaromas
Paspemaromas CHOCOOHOCTh ONTHYECKUX
CIOCOOHOCTh puOOpPOB.

ONTUYECKUX
npubOpOB.

76 Pemenue 3agau Ha dopmyJly TOHKOU JIUH3bI, X0
dhopMyITy TOHKOI Jy4eil B TMH3aX
JIUH3BL.

77 [Ipusma. Qucnepcus SIBneHue qucrepcuu CBera,
CBeTa. rPaHULIbI TPUMEHUMOCTH 3aKOHA

IIPSAMOJIMHEMHOT O
pacupocTpaHEHUs CBETA.

78 WnTepdepennus SIBnenue unTepdepeHIu u

cBera.KorepeHTHOCTS.

YCIIOBUSI MAKCUMYMa U MUHUMYMa
uHTepdepeHIu. DHEPTHsi BOTHBI U
ee pacnpe/elieHue npu
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uHTEephEpEeHITUH.

79 BonHoBEIE CBOIICTBA VcnoBus KOTEPEHTHOCTH CBETOBBIX
CBeETa. BOJIH. MIHTepdepeHius B TOHKUX
Wntepdepenuus IUIEHKaX, KOJIbIa
CBETA. Herorona.bunpuzma @penens.

80 [Tpumenenune [TpoBepka kauecTBa 00pabOTKU
UHTEepEpEeHINH. MOBEPXHOCTEH, TPOCBETICHHE

OTITHKH.

81 Pemenue 3anau Ha VYciioBus MakcuMyMa M1 MUHUMYMa
UHTEepEPEHINI0 UHTEpEPEHIINH.

CBeTa.

82 Judpaxius SBnenue u ycnosue audpaxiun
MEXaHUYECKUX BOJIH. MEXaHHYECKUX BOJIH.

83 Judpakimsi CBETOBBIX OmneiT FOHra, Teopus Openens,
BOJIH qudpakius ceera. JudpakuronHas
JudpakponHas peuieTka, GpopMyiia MaKCUMyMa
peleTka. JU(PPAKIUOHHON PELIETKH.

84 Jlabopamopuas Hudpakronnas pemnieTka, Iepuo;I
paboma Ne6 peweTky, ¢Gopmysa MakKCUMyMa
«Habnwoenue T (HPaKIIMOHHON PEIICTKH.
oughparxyuu u
unmepgepenyuu
ceemay.

85 Pemrenne 3amay Ha JudpaxkuuonHas peleTka, nepuo
mudpaxiuio ceera peweTky, ¢Gopmyia MaKCUMyMa

JU(PPAKIIUOHHON PELIETKH.

86 Jlabopamopuas Hudpakuronnas pemerka, mepuo,
paboma Ne7 pemreTku, GopMmyiia MaKCUMyMa
«H3mepenue onunbi TUGPaAKIIIOHHON PELIeTKH.
€6emoeBoll 80IHbL C
NnOMOWbIO
ougpakyuoHHo
pewemxuy.

87 [omspusanus IlonepedyHOCTh CBETOBBIX BOJIH,
ceta.llonepeunocts €CTECTBEHHBIN CBET, MOJSPU3aALIUs
CBETOBBIX BOJIH. cBera. Makcsenia.
DneKTpoMarHuTHas DneKTpOMarHuTHas TeOpus CBETa.
TEOpHsI CBETA.

88 CemuHap 1o Teme BosiHOBBIE CBOIICTBA CBETA:
«CBeTOBBIE BOJIHBIY. uHTepdepeHus, uppaxuus u

HOJISIPU3ALHUSL.

89 3auer 1o Teme BonHoBbIe cBoliCTBa CBETA:!

«CBeTOBBIE BOJIHBIY. uHTepdepeHus, udpaxuus u
HOJISIPU3ALHUSL.
90 DJeKTpOMarHuTHbIE JlnanazoHsl 3J1€KTPOMAarHUTHBIX
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W3JTyYEHUS Pa3HbIX
JIHMAIla30HOB JIUH
BoJiH. McTouHMKH
CBOMCTBa U
MPUMEHEHUE 3TUX

W3JIy4YEeHHU I, UICTOYHUKHN CBOMCTBA U
HUX INPAKTUICCKOC ITPUMCHCHUC.

U3JIy4YCHUH.

91 CriexTpsl 1 TuMbl CIEKTPOB M UX UCTOYHUKH.
CIIEKTPAJIbHBIE Y CeTpoiCTBO, IPUHILIAIL IEHCTBHS
anmaparsl. CIEKTPOCKOIa U crieKTporpada.

92 Bunsl criekTpos. OnTHueckue TMHENHYaThle CIIEKTPbI
Jlabopamopnas WU3JTYYEHHUS Y MOTJIONICHUS, OTIINYNE
paboma Ne§ THIIOB CIIEKTPOB.

«Habnooenue
CNIIOWHO20 U
JIUHEUYamozo
CNeKmposy

93 CrnektpasibHbII Onpenenenue, NpeuMyIIeCTBa
aHaJM3. CHEKTPAJILHOTO aHAJIN3a U €ro

pUMEHEHHE

94 VYuerpaduoneroBoe u VYneTpaduoneroBoe u
uH(paKpacHoe UH(PaKpacHOE U3ITYyUYECHHUS,
U3ITy4YCHUE. PEHTTC€HOBCKHE JTy4YH, UX CBOMCTBA
PenTrenoBckue y4u. U TIPUMEHEHHUE.

95 Ikana CBolicTBa M IPUMEHEHUE BCEX
AJIEKTPOMArHUTHBIX BUJIOB DJIEKTPOMAarHUTHBIX
BOJIH. Paznuunele U3JIy4eHU N
BU/IbI
JIEKTPOMAarHUTHBIX
W3JIyYCHUHN U UX
MIPAKTUYECKOE
MIPUMEHEHHE.

96 [ToBTOpPUTENBHO - 3aKOHBI TEOMETPUYECKON ONTHUKU U
000011aroIIHiA YpOK BOJIHOBBHIE CBOMCTBA CBETA.

1o TeMe «CBEeTOBbIE
BOJIHBD».

97 KonTpossHas padora 3aKOHBI F€OMETPUUECKON ONTHKU U
ylg“i:;eTT%ﬁZecxaﬂ " BOJIHOBBIE CBOMCTBA CBETA.
BOJIHOBAsi ONTHKAY.

OcHoBBI
crnenuaJbLHOM
TeOpHuu
OTHOCHUTECJIBHOCTH

98 3aKOHbI [TpuHIMIIa OTHOCUTENBHOCTH
ANEKTPOAMHAMUKH U ["anusnest 1 CMBICI 3aKOHOB
MPUHLIUT AJIEKTPOAMHAMUKY M TPUHIIUTIOB
OTHOCUTEIILHOCTH OTHOCUTENBHOCTHU. [IpocTpaHcTBO U
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INanmunes.
IIpoctpancTBo 1

Bpems B CTO. ['panunibt
MPUMEHUMOCTH 3aKOHOB (PU3UKH.

Bpems B CTO.

99 [TocTynatsr 1 NuBapuaHTHOCTH MOAYJISl CKOPOCTH
CHelUaIbHON B BakyyMme. [IpuHiun
TEOpPHUH OTHOCHUTEJIBHOCTU DHHINITEHHA.
OTHOCHUTEIIbHOCTH
DWHIITEHHA.

100 3aKOH B3aUMOCBSI3U 1 DHeprus ¥ UMIyJbc CBOOOTHON
IIOJIHOM DHEPTHHU C YaCTHLBL. 3aKOH B3aUMOCBSI3U
UMITYJIBCOM U MacCOu MacChl ¥ YHEPTUU CBOOOTHOM
tena. CooTHOILIEHHE YaCTHIIBI.

MEX]y KIacCUYECKOM
mexanukoi u CTO.

101 Ilonnas >Heprus u 1 @opMyita SJHEPrUH MOKOS U MOJIHOMN
SHEPTUs MOKOS. SHEPTHUHU.

102 Pemenue 3amay Ha 1 DopMyITBl PETATUBUCTCKOM
B3aMMOCBSI3b MACCHI U MEXaHHUKH.

SHEPTHUH.
103 PensaruBuctckuii 1 CMBICHT IOHATHS «PETSATUBUCTCKAS
UMITYJIbC. JMHAMUKA.
3aBHCUMOCTb MACChl OT CKOPOCTH.
104 KontponpHas padota 1 OcHoBsl CTO.
Ne5 o reme «CTO».
KBanroBast 11
(pusuka

105 [Ipeamer u 3amaun 1 [Ipenmer u 3a1aun KBAaHTOBOM
KBAHTOBOH (PU3UKU. ¢uzuku. TernoBoe u3aydeHue.
TemnoBoe uznyueHue. Pacnpenenenue sHepruu B CIieKTpe
I'umotesa [Tnanka o a0COJIFOTHO YEPHOTO Tea.
KBaHTaXx. ['unore3a [1naHka o KBaHTax.

106 OIBITH 1 Omnsitel ['epiia u Cronerosa.
A.I'.CroneroBa Omnpenenenne Gororddexra,
doTorddexT u ero 3aKkoHBI poTo3((exra c KBaHTOBOU
3aKOHBI. TOYKH 3PEHUSI.

107 Dot dexT u ero 1 [Tpumenenue pororddexra B
MIPUMEHEHHE B TEXHUKE, YCTPOWCTBO U TPUHIHII
TEXHUKE. JeiicTBUs POTOIIEMEHTA.

108 VYpaBHeHue 1 3akonsb! porodddekra, ypaBHEHHE
OWHIITEWHA U1 OitHTeitHa 11 porodaddexra.
dhoTorddekra

109 Pemrenue 3amau Ha 1 3akonsb! poTodddekra, ypaBHEHNE

ypaBHEHUE
OUHINTENHA 11

Oiinmreitna i poroaddekra.
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dhoTorddexra.

110 ®oTOHHI, 1 DHeprusi, UMITyJIbC, Macca (POTOHA,
KOPITYCKYJISIPHO- KOPITYCKYJISPHO-BOJTHOBOM
BOJIHOBOM JTyaju3M. nyanusMm. ['unoresa JI.ge- bpoitns o

BOJTHOBBIX CBOMCTBAaX YacCTHII,
Tpakus JIeKTPOHOB. DPheKT
KomnTona.

111 DOTOHBI KaK YaCcTUIA 1 Ompitel C.M.BaBunosa u
ceera. OnbIT [1.H.JIeGeneBa o 1aBJICHUH CBETA.
C.1A.BasunoBa u IIL.LH O0BgcHEHNE JaBICHUE CBETA Ha
JleOenena. OCHOBE KBAaHTOBOH M BOJIHOBOH
JlaBieHue cera. MIPUPOJIBI CBETA.

112 XuMHuyeckoe 1 XUMHUYECKOE IEUCTBUE CBETA.
JIENCTBUE CBETA. OcHoBsl (hoTorpaduu u

dboTocuHTE3A.

113 Pewenue 3anay no 1 3akonbl poToddeKTa, ypaBHEHHE
Teme «CBETOBBIC OitHmreitHa s hoTodddexra;
KBaHTBD). Macca, UMITYJIbC U JHEPTHS

($OTOHOB.

114 [ToBTOpHTENHEHO- 1 3akoHbl poTorddexTa, ypaBHEHHE
0000IIaroIIHIA YPOK DitamreitHa st porodaddekra;

o Teme: «CBeTOBBIC Macca, UMITYJIbC U YHEPTHs
KBaHTBI». ($hOTOHOB.

115 KonrtponbHas pabora 1 3akoHb! poTo3ddekra, ypaBHEHUE
Ne6 o Teme: DitHmreitHa 111 hoTodddexra;
«CBeTOBBIC KBAHTHIY. Macca, UMITYJIbC U JHEPTHS

($OTOHOB.
ATOM M aTOMHOe€ 21
SIIPO

116 [Inanerapnast Mmosienb 1 Monens atoma Tomcona. Cxema u
aToMa. OTBITHI pe3ynbTaThl onbiTa Pesepdopaa o
Pesepdopna. W3YYCHHUIO CTPOCHHUS aTOMa, CMBICTT

IIJIJAHETAPHOU MOJEIIN aToMa.

117 KBanToBbIe 1 KBanToBbie moctynarel bopa n
nocrynatel bopa u JIMHEYaThIe CIEKTPHI.
TUHENYaThIe Oco0eHHOCTH CTPOSHUS aTOMOB Ha
cnekTpbl. bopoBckas OCHOBE KBaHTOBBIX MTOCTYJIATOB
MOJEJIb aTOMa bopa. KopnyckynsipHO-BOJIHOBOM
BOZOPOJA. JTyaJTu3M 3JIEMEHTapHBIX YaCTHII.
CooTHoleHne
HEOIPEIECICHHOCTEN
Ieiizenbepra.

118 CHOHTaHHOE U 1 CnoHTaHHOE U BBIHYKJIEHHOE

BBIHYXKJICHHBIC

U3Iy4eHUe
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u3nyuenus. Jlazepsl.

aTOMOB, CTPOEHUE U NPUHIIUI
JercTBys J1a3epoB. IIpumepsl
IIPAKTUYECKOTO UCIIOIb30BAHUS
jasepa.

119 Mertoapl HaOIIOIEHUS VY CTpoiCTBO U PUHIUIT AEHCTBUSA
¥ PETHCTPAINH ra3opaspsAHOro CUETYHKA, KaMepbl
IEMEHTApHBIX BunbcoHna u my3sIpbKOBOM KaMepBhI.
qacTHLL W3mepeHue ypoBHs panalliOHHOTO

¢doHa 1 OIICHUBAHHE €r0
0€3011aCHOCTH.

120 PagnoaktuBHOCTH U [TonsiTve paTnoOaKTUBHOCTD, CYTh
ee OTKpbITHE. Anbda-, onsita Pesepdopna u mpupoma u
Oera- U TaMMa- CBOICTBA paJIMOAKTUBHBIX
U3Iy4YeHue. U3ITyYeHUH.

121 3akoH [Tepuon moypacnazia, 3aKoH
PaIHOaKTHBHOTO pPaZOaKTUBHOTO pacmaa.
pacriaza. CrartucTuueckuii xapakrep
Cra T THIeCK L MPOLIECCOB B MUKPOMHUPE.
XapakTep MpoIeccoB
B MUKpPOMHpE.

122 M3oTonsl. Ornpezenenne U30TOMOB, UX

OCOOEHHOCTH U MIPUMEPBHI.

123 OTkpbITHE HEUTPOHA. OIBITHI IO UCKYCCTBEHHOMY
MPEBpAIEHHIO sIep, ONbIT YenBrka
10 OTKPBITUIO HEUTPOHA.

124 Mopenu cTpoeHue Mopenb aromHOro sifjpa MiBaHeHKO-

aTOMHOTO sipa. ['eitzen6epra. MaccoBoe uuco.
Hyxnonnas moznens CunbHble B3aMMOACHUCTBHSI.
sanpa. Oco0eHHOCTH STEPHBIX CHIL.
SnepHbIE CUIIBL.

125 DHeprus CBA3U OHeprust cBsI3u aTOMHBIX SAEp.
aTOMHBIX SI7EP. VY nenpHas SHEPIUsl CBSI3U aTOMHBIX
SlnepHbIe CIEKTPHI. anep Slnepusie criekTpsl. Jedext
JledexT maccel. MAacCCBHI.

126 SAnepHbie peakiuu. SnepHble peaxIuu.
DHEPreTUYecKuil BBIXO SACPHBIX
peakuuii. SlnepHble peaknuu Ha
HEUTpOHAX.

127 [enenue siapa ypana. OTKpbITHE JIETICHUS YpaHa,

LenHbie peakuu KareiabHasi MOJEIb SApa, MEXaHU3M

JeNieHus aep. JIeJIeHUs 7pa U ero 0COOEHHOCTH.
[lenHbIe peakuuu AICHUS SEP.
KoaddunueHnt pasmMHOKeHUS
HEHUTPOHOB U (PaKTOPHI, €T0
onpeenstouue.

128 SAnepHslii peakTop. VY CTpoiicTB ¥ IPUHLIUIT PabOTHI
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SIIEPHOTO PEaKTOpa, KPUTHUECKAS
Macca. PanimoHnanpHOe
MIPUPOJIONOIB30BAaHUE U 3aLUTA
OKpYKarollei cpeabl Mpu
3aXOpPOHCHUH PaJUOAKTHBHBIX
oTxoz0B. [lepBble siepHbIC

PEAKTOPHI.

129 TepmosinepHbIit Ornpenienenye TepMOsAEPHBIX

CHHTES. peakuuii, mpuMepsl, 0COOEHHOCTH
UX MIPOTEKaHUs U 3HAUEHHE IS
YeJI0BEYECTBa.

130 SnepHast sHepreTuka. HcTopus pa3BUTHS U IPUMEHEHUS
[Ipumenenue siepHoy dHepreTuku. [Ipumepsl
SIEPHOM SHEPIHH. MPAaKTUIECKOTO MMPUMEHEHHS

3HaHUI KBaHTOBOW (PU3UKHU B
CO3JIaHMe SZIePHON SHEPTreTHKH,
omnpeereHue COOCTBEHHOM
MIO3ULMH 110 OTHOLIEHUIO
HKOJIOTUYECKUX IIPOOIIeM,
CBSI3aHHBIX C SJICPHOU
SHEPreTUKOM.

131 [Tonmyuenue u [TonmyueHue HOBBIX XUMHUYECKUX
HPEUMCHCHHC anemMeHTOB. [IpuMeHnenne
PaTOaKTHBHBIX PaIMOAKTUBHBIX H30TOIIOB B
H30TOLIOB. pa3INYHbIX 00IACTIX HAYKHU,

MEIUITIHBI, TPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SICTBE.

132 buonoruueckoe Honuzupyroliee n3nydeHue,
neicTBue Ouosoruyeckoe encTere
PaTuOaKTUBHBIX PaTuOaKTUBHBIX U30TOIIOB.
M30TOIIOB. IpUOOPETEHHBIX 3HAHUMAIISA
Ho3umetpusi. obecrieueHus paguoaKTUBHON

0e30macHOCTH.

133.134 CeMmuHap 1o reme Monenu cTpoeHust aToMa u
«Du3nka atoMa u aTOMHOTO si/ipa. 3aKOH
aTOMHOTO SI/Ipay. paZvoaKTUBHOTO pacnajaa. JHEprus

CBSI3U aTOMHBIX SI7IEp, AJIEpPHBIE
pEaKLKH, LIETTHbIE SAECPHbIE
peakuuu. SnepHas SHEpPreTHKa,
pPUMEHEHHE PaMOaKTHBHBIX
U30TOIIOB.

135 3aueT 1no Teme Monenu cTpoeHust aToMa u

«Pusuka aroma 1
ATOMHOTO SIAPAY.

aTOMHOTO si/Ipa. 3aKOH
PaZOaKTUBHOTO pacnaja. YHeprus
CBSI3U aTOMHBIX SIZIEP, S/IEPHBIC

29




pEeaKInH, IIETHBIC SIEPHBIC
peakiui.

136 KonrtponbHas pabora 1 Monenu cTpoeHust aToMa u
Neo7 o Teme: aTOMHOTO si/ipa. 3aKOH
«®Pusnka atoma u PaIMOaKTUBHOTO PacIiaa. SHEPTUs
aTOMHOTO SI/Ipay. CBSI3U aTOMHBIX SIIEp, AJI€pHBIE

peaxIuy, LEMHbIC sIIePHbIE
peakuuu.
JJieMeHTapHbIe 4
YacTHUulbI

137 Oransl B pa3BUTUU 1 Tpu 3Tana B pa3BuTun
¢buzuku HJIEMEHTAPHBIX YACTHII.
3JIeMEHTaPHBIX
YaCTHII.

138 OTtkpbiTHE 1 OTKpbITHE IO3UTPOHA.

MO3UTPOHA. AHTHUYACTHIIBI.
AHTHUYACTHULIBIL.

139 dyHIaMeHTaIbHbIE 1 4 Buna GpyHIaMEHTAIbHBIX
B3aUMOJICUCTBUSI. B3aMMOJICUCTBUN, IPUMEPBI CUJIT
3aKOHBI COXpaHEHHS B BCEX BUOB (yHIAMEHTABHBIX
MHKpPOMHUDE. B3aUMOJENCTBUM. 3aKOHBI

COXPaHEHHUS B MUKPOMHUpE.

140 Yckopurtenu 1 Ornpesenenne yCTpoucTB,
3JIEMEHTAPHBIX IIpumepsl yckopuTesen ot
YaCTHIL. [UKIOTPOHOB U CHHXPOTPOHOB JI0

aIpOHHOTO U JIEKTPOH-
IIPOTOHHOI'O KOJUIAIEpPOB.
141,142 Exunas 2 3HaueHue GU3NKU U1 OOBICHEHUS
usnueckas MHUpa U Pa3BUTHUSA
KAPTHHA MHpA MIPOU3BOIUTEHHBIX CHJI OOIIIECTBA.
MexaHnuyeckasi KapTHHA MUDA.
DneKTpoMarHuTHas KapTHHA MUpa.
EnuHCTBO CTpOCHUs MaTepuH,
COBpEMEHHas (pU3NUecKasi KapTuHa
MUpa.

IToBTOpEHME 18

Kypca pusuku

143,144 OCHOBHBIE BOITPOCHI 2 PaBHOMEpHOE, paBHOYCKOpPEHHOE,

KHUHEMATHUKH HEPaBHOMEPHOE MPSMOJIHHEHHBIC
JBWOKeHUs. [[BukeHue no
OKpPYXHOCTH. MeXaHH4eCcKue
KOJICOaHMS ¥ BOJIHBI
145,146 Cunsl B mpupoze, 2 Cunsl B mpupoie. 3aKOHBI

3aKOHbI JMHAMHUKH.

HrroTona.
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147, 148 3aKOHBI COXPaHEHUS B 2 Mexanndeckas pabora,
MexaHuke. Pabora, MOTEHIIUATbHAS U KHHETUYECKas
DHeprusl. SHEPTUH, 3aKOHBI COXPAaHEHUS
MEXaHU4ECKOUN SHEPTUU U
UMITyJIbCA.
149,150 OCHOBHBIE 2 OcHoBHbIe nonoxeauss MKT.
nonoxxenus MKT. YpaBHEHHE COCTOAHUS UI. Ta3a.
YpaBHeHue ["a30BbIE 3aKOHBI.
COCTOSIHUS
U7CaNTBHOTO ra3a.
['a30BBIE 3aKOHBI.
151,152 BnyTtpenHsst sHeprus. 2 Buytpennss sueprus. Pabora B
Crnioco0nl ee TEPMOJMHAMUKE U KOJIHYECTBO
U3MEHEHUS. TemnoThl. 1lepBoiii 3aKk0H
TennoBsie ABUTATENH. TePMOAMHAMUKH. TerioBbIe
npurarenu u ux KIT/J.
153,154 Buapl 3apsioB u ux 2 3aK0H COXPaHEHUS JIEKTPUUECKOTO
B3aMMO/ICIICTBHE. 3apsiaa, 3akoH KyoHa,
3aKOH COXpaHCHHUS HAIPSDKEHHOCTD U TTOTCHIIA
3apsi/IOB M 3aKOH AIEKTPUIECKOTO TIOJIS, TPUHITHIT
Kynomna. CYTIEpPIO3UIIUU MOJEH.
DIIEKTPUYECKOE TTOJIE.
155,156 DNEKTPUUECKUH TOK. 2 DNEKTPUYECKUH TOK. 3aKOHBI
3aKOHBI IOCTOSTHHOT O MIOCTOSIHHOTO TOKa. COeIMHEHUS
TOKA. MIPOBOIHUKOB.
157,158 DNeKTpOMarHeTu3mM 2 MarauTHoOe HoJe.
DNEeKTPOMarHuTHOE MoJe.
DNIeKTPOMAarHUTHBIE BOJTHBL.
159,160 Onrtuka. KBanrosas 2 Onruka. dusrka atoMa 1 aTOMHOI'O
¢busuka. Snepnas anpa. SnepHas ¢usuka.
¢buzuka
IIpakTuky™m 10
161 Ilpakmuueckas 1
paboma Nel
162 Ipaxmuuecxas 1
paboma Ne2
163 Ipaxmuuecxas 1
paboma Ne3
164 Ilpakxmuuecxas 1
paboma No4
165 Ipaxmuuecxas 1
paboma No5
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166 Ilpakmuuecxas 1
paboma No6

167 Ipaxmuuecxas 1
paboma Ne7

168 Ipaxmuuecxas 1
paboma Ne§

169 Ipaxmuueckas 1
paboma No9

170 Ilpakmuueckas 1
paboma Nel(

IIpuMepHbBIi epeYeHb NPAKTUYECKHUX U JIA00PATOPHBIX PadoT
(ua BBIOOp yuuTeJIs)

[IpumepHas mporpaMma COAEPKHUT MPUMEPHBIA MEPEUCHb MPAKTUYECKUX U
nabopaTopHbix padot. [Ipu cocrtaBieHun padodeil mporpaMMbl YUYHUTENb BIPABE
BbIOpATh U3 NepedHs paboThl, KOTOPbIE CUUTAET Haubosee Leaecoo0pa3HbIMU IS
JOCTHKEHHUSI IPEAMETHBIX PE3YJIbTATOB.
IIpsiMbIe U3MepeHus:
— H3MEPEHHE MI'HOBEHHOW CKOPOCTHM C MCIOJb30BAaHUEM CEKYHJIOMEpA WIH
KOMITBIOTEPA C JATYNKAMU;
— CpaBHEHHUE Macc (10 B3aUMOJIEUCTBUIO);
— U3MEpEHHUE CUJI B MEXAHUKE;
— U3MEpEHUE TeMIIEpaTyphl )KUJIKOCTHBIMU U LIU(PPOBBIMU TEPMOMETPAMU;
— OLIEHKA CWJI B3aUMOICHCTBUS MOJIEKYJT (METO/IOM OTPhIBA Kallellb);
— U3MEPEHUE TEPMOANHAMHUUECKUX TTapaMETPOB Ia3a;
— n3Mepenue IJ1C ucTouHUKa TOKa;
— W3MEPEHUE CUJIbI B3aUMOJEHCTBUS KATYIIKM C TOKOM W MarHuTa IMOMOIIbIO
3JIEKTPOHHBIX BECOB;
— OMpeIeNICHUE IEproia 00palleHus: JBOMHBIX 3Be3]] (IIeYaTHbIE MaTEpUaJIbI).
KocBeHHble u3mepeHus:
— U3MEpPEHUE YCKOPEHMS;
— U3MEPEHUE YCKOPEHUS CBOOOIHOTO Ta ICHUS;

— ONPENEIICHUE IHEPTUM U UMITYJIbCA IO TOPMO3ZHOMY ITyTH;
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— U3MEPEHUE YAEIbHOMN TEIUIOTHI IJIaBJIEHUS JIbJIa;

—M3MEpPEHNEe HAMPSIKEHHOCTH BUXPEBOTO AJIEKTPUIECKOTO oS (Tipu HaOJt0IeHUN
ANIEKTPOMATHUTHON MHAYKITUN);

— U3MEPEHUE BHYTPEHHETO COMPOTUBIICHUSI UICTOYHUKA TOKA;

— OMpeIeICHUE TTOKa3aTeNsl MPEIOMIICHUS CPEJIbL;

— u3MepeHne (HOKyCHOTO PACCTOSTHHSI COOMPAOIICH W pACCEUBAOIIICH JINH3;

— OTPEICJICHUE IJIMHBI CBETOBOU BOJIHBIL;

— OMpeJIeNICHUE UMITYJIbCa U SHEPTUU YaCTHUIIbI NPU ABUKEHUH B MAarHUTHOM TI0JIE
(mo dortorpadusm).

Hao0uronenue siBjieHuii:

— HaOJIIoJIcHUEe MEXAHWYECKUX SBJIECHUM B MHEPIHUATBHBIX M HEUHEPIHUAIbHBIX
CHUCTEMaxX OTCUETa;

— HaOJII0/ICHNE BBIHYKJICHHBIX KOJIEOAHUN U PE30HAHCA;

— Habmoenne nuddy3uu;

— HaOJIIOICHHE SIBICHUS DJIEKTPOMArHUTHOW MHIYKIIUU;

— HaOJIOJIeHHE BOJIHOBBIX CBOMCTB cBeTa: Judpakuus, HWHTEpPepeHIus,
NOJIApU3ALIHS;

— HaOJII0ICHHE CTIEKTPOB;

Hccaenosanus:

— UCCJIEJOBAaHUE PABHOYCKOPEHHOI'O JIBHXKEHUS C UCIIOIb30BAaHUEM AJIIEKTPOHHOTO
CEKYHJIOMEpa UJIM KOMIBbIOTEPA C IAaTYUKAMU;

— UCCJICIOBAaHUE JIBIKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO;

— UCCIIEIOBAHKE LICHTPAIIBHOTO y1apa;

— UCCIIEIOBaHKNE KaYEHUs [IWIMHAPA M0 HAKIIOHHOM MJIOCKOCTH;

— MCCJIeIOBaHUE JBUKEHUsI OpOYyHOBCKOM yacThlbl (10 Tpekam [leppena);

— UCCJIEIOBAHUE U30IMPOLIECCOB;

— UCCJIEIOBAaHUE U30XOPHOTIO MPOLIECCA U OLIEHKA a0COJIFOTHOIO HYJIS;

— UCCIIEJIOBAHUE OCTHIBAHUS BOJIbI;

— UCCJIEIOBAaHUE 3aBUCUMOCTH HAMPSHKEHUS HA TOJIFOCaX UCTOYHHUKA TOKA OT CHJIBI

TOKa B ILICIIH;
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— HCCIIEOBAaHUE 3aBUCUMOCTH CHJIBI TOKAa 4epe3 JAMIIOYKy OT HaIpsDKEHHUsS Ha
HEH;

— MCCIIeZIOBaHNE HAarpeBaHus BOJIbI HarpeBareaeM HeOOIbIION MOIIIHOCTH;

— MCCJIEIOBAaHUE SABJICHUSI 3JIEKTPOMArHUTHON UHAYKIUY;

— MCCJIEIOBAaHNE 3aBUCUMOCTH YIJIa MPEJIOMIIEHUS OT YIJIa MMaICHNUS;

— HCCIEAOBAaHUE 3aBUCUMOCTH PACCTOSIHUSL OT JHMH3bI JO HW300pPAKEHHS OT
PAcCTOSIHUS OT JIMH3BI 10 IPEIMETA;

— UCCJIEIOBAHUE CIIEKTPa BOJOPOAa;

— UCCJIEIOBaHNE JIBUKEHUS TBOMHBIX 3BE3[ (110 MEYATHBIM MaTepuaiam).
IIpoBepka rumore3 (B TOM 4KcJ/ie HMEIOTCS HeBEpPHbIe):

— MpU JBWKEHUU OpycKa MO HAKJIOHHOM IUIOCKOCTH BpeMs MepeMElIeHUs Ha
OINpeeICHHOE PAacCCTOsIHUS TeM Oosbliie, yeM Oosbllle Macca Opycka;

— TpU JABWKEHUM OpycKa 1O HAKJIOHHOM TUIOCKOCTH CKOpPOCTh MPSIMO
IPONOPLUOHAIIBHA IYTH;

— MpY 3aTyXaHUU KoJIeOaHUI aMIITIUTY1a 0OpaTHO MPONOPLMOHAIbHA BPEMEHH;

—  KBaJpaT CpPEJHEro IepeMelleHuss OpOyHOBCKOM  4acTHULIBI  MPSIMO
IPONOPLUOHAJIEH BpeMeHU HabmtoieHus (1o Tpekam [leppena);

— CKOPOCTb OCTBIBaHUS BOJBI JIMHEIHO 3aBUCUT OT BPEMEHHU OCTBHIBAHMS;

— HaIpsDKEHUE IpU I1OCJIEA0BATEIbHOM BKIKOYEHUHM JaMIOYKH M PE3UCTOpa HE
PaBHO CyMMe€ HAIPSKEHUI Ha JJaMIIOYKE U PE3UCTOPE;

— YTroJI IPEJIOMJIEHUS ITPSIMO MPONOPLHOHAJIEH YIIIy HaJACHUS;

— IPH IJIOTHOM CJIO’KEHHMH JIBYX JIMH3 ONTUYECKHE CUJIbI CKJIAIBIBAIOTCS;
KoncTpynpoBaHue TeXHHYECKHX YCTPOMCTB:

— KOHCTPYUPOBAHUE HAKIOHHOM IUIOCKOCTH € 3a1aHHbIM KII/I;

— KOHCTPYHUPOBAHUE PHIYAXKHBIX BECOB;

— KOHCTPYMPOBAaHHWE HAKJIOHHOW IUIOCKOCTH, MO KOTOPOM OpYCOK ABMXKETCS C
3a/IaHHBIM YCKOPEHHUEM;

— KOHCTPYHUPOBAHUE JIEKTPOABUTATEIS;

— KOHCTpYUpOBaHUE TpaHCHOpMaTopa;

— KOHCTPYHUPOBAHUC MOACIIN TCIICCKOIIa U1K MUKPOCKOIIA.
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HNuTepHeT-pecypchi(3/1eKTPOHHBIE 00pa30BaTe/ibHbIE pecypchl) MAJs padoThl
yuuresss pu3sukuno pusuke

1. Anumanuu pusnyeckux o0bekToB. http://physics.nad.ru/

2.KuBas usuka: oOyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

3.Ypoku pusuku ¢ ucnonb3oBanueMm Mureprera. http://www.phizinter.chat.ru/

4. dusuka.ru. http://www . fizika.ru/

5.®0u3uka; KoJuiekus onblToB. http://experiment.edu.ru/

6.Du3nKa: AIEKTPOHHAS] KOJIJICKIIUSI OIBITOB.

http://www.school.edu.ru/projects/physicexp

7."OtkpoiTas pusuka" http://www.physics.ru/

Caiit  gBnsiercss 4acTthio mpoekta OTkpeIThii  Kojmemx W UHTErpupyeT
COJIEp’)KaHWE W3BECTHBIX YYEOHBIX KOMIIBIOTEPHBIX KYpCOB IO  (PU3HKE,
BbIlTycKkaembix KoMmanuert ®NU3NMKOH Ha koMmakT-auckax, ¥ WHIMBUIYyaJIbHOE
oOydyeHHe IIKOJBbHUKOB dyepe3 Internet. Meronnueckue MaTepuansl, OOMEH
OTIBITOM HCIIOJIb30BAHUS YYEOHBIX KOMIBIOTEPHBIX MPOTPamMM B IIKOJE, OOJbIIas
noa0OpKa MaTepualioB IO HUCHOJb30BaHUIO Internet B yueOHOM mporecce
"MHTEepHeT 15 KO U MKOJbHUKOB".OnyOIMKOBaHbl CTaHAAPTHl 00pa30BaHUs U
y4eOHbI€ MJIaHbl JJI1 MHOTONPO(UIBHBIX IIKOJ, PA3HOYPOBHEBBIX U MPOPUIBHBIX
KJIACCOB.

8. "®usuka.ru" http://www.fizika.ru/

Caift 1y yuanuxcs v npenogansareneid pusuku. Ha caiite pasmenienbl yueOHUKN
bu3uKH, COOPHUKHU BOIIPOCOB U 3aJ1a4, TECThI, ONTMCAHUS JTJaOOPATOPHBIX PadoT.
DT MaTepuabl - IS yJaluxcs. Y YuTens 3/1eCh HalIyT TEeMaTUUeCKUe U
MOYpOYHBIC TUTAHBI, METOIUUECKue pa3padoTku. Cuctema "[IpoBepsiakun" —
CITYKUT JIJI1 OpraHu3allii MHTEPAaKTUBHOM paboThl 00y4aemMoro ¢ TeKCTaMu
y4eOHHUKa 1 MHOTOYPOBHEBBIMH 33JJaHUSIMU ISl CAMOKOHTPOJISI K HUM.

9. «Tompko B ®usuke conpy http://fisika.home.nov.ru/

31ech BBl HaiifeTe Ty HH(OpMaIKio, KOTOpast HE00X0IUMa KaKIOMY YUUTEIIIO

(bu3KKYU, ¥ HAa TIOUCKH KOTOPOM 3aTPauynBaeTCs MHOTO BPEMEHHU.
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http://www.school.edu.ru/projects/physicexp
http://www.physics.ru/
http://www.fizika.ru/
http://fisika.home.nov.ru/

10.«3anumarenbHas (pusuka B BOIpocax U 0TBeTax» (CauT yuutens GU3NKN)

http://elkin52.narod.ru/

11. «BupryanbHbIii METOAUYECKUN KaOWHET yunuTens GU3NKU U

actpoHomum» http://www.gomulina.orc.ru/

12.Cetb TBOpueckux yuuteneid. CooO1ecTBo yunreneil Gpu3nku

http://www.it-n.ru/communities.aspx?cat no=5500&tmpl=com

13.Caiit “dDusuka B anumanuax’”’ http://physics.nad.ru/physics.htm

CaiiT cofepKUT AJ0CTaTOYHO MHTEPECHBIE aHMMalIUU (BU1€0(PArMEHThI) IO BCEM
paznenam (usuku. FiMeercs BO3MOKHOCTB 3arpy3UTh MaTepuaisl caiira. Paboraer
@opyM. CalT CyleCTBYET HA PyCCKOM M aHIVIMMCKOM SI3bIKAX.

14.Actpo-dusnueckuii mopran http://www.afportal.ru/teacher

15.Ilenarornueckuii MapadoH yueOHbIX peaMeToB (pusnka)

http://marathon.1september.ru/2008-04-03

16.MlupopManiionHble TEXHOJIOTHH B TIPENoaBaHuu (PU3NKU (MacTep-Kiace)

http://ifilip.narod.ru/index.html

17.Macrep-kiacc «KuBas ¢puznka»

http://www.int-edu.ru/page.php?id=931

18.1IkonbHBIN Gu3kaObUHET (CalT yuuTens (U3NKH)

http://cm001.narod.ru/index.html

19.Metonuueckue pecypcol no puzuke (MBanosckmii PLIJIO)

http://www.ivipk.ru/rcdo/depository-item.aspx?pid=18&id=81&vid=81

20.UKT na ypoxax ¢puzuku
http://teach-shzz.narod.ru/index.htm

21. Ms1 1 obpazoBanue (OOpa3oBaTeabHbIC pecypchl HTEpHET)

http://www.alleng.ru/index.htm

22. Ientp JJO «UTOC» (DBPHCTHUESCKUE ONUMIINAIBI IO QH3HKE)
http://www.eidos.ru/olymp/physics/2009/index.htm

23. Hudponas nadopatopus «Apxumen» (JIaboparopHbie padoThl o pusnke)

http://www.9151394.ru/projects/arhimed/arhiml/cituo/lab raboty f.htm

24. lTudpposas nadoparopust «Apxume»
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http://elkin52.narod.ru/
http://www.gomulina.orc.ru/
http://www.it-n.ru/communities.aspx?cat_no=5500&tmpl=com
http://physics.nad.ru/physics.htm
http://www.afportal.ru/teacher
http://marathon.1september.ru/2008-04-03
http://ifilip.narod.ru/index.html
http://www.int-edu.ru/page.php?id=931
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http://www.ivipk.ru/rcdo/depository-item.aspx?pid=18&id=81&vid=81
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http://www.eidos.ru/olymp/physics/2009/index.htm
http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab_raboty_f.htm

http://ifilip.narod.ru/arch/index.html

25. BupTtyanbHblie 1a00paTopuul (MHTEPAKTHUBHBIC MOICIIHA PA3TUIHBIX TIPOIIECCOB)

http://somit.ru/index demo.htm

26. IznarensctBo BUHOM. JlaGopatopus 3HaHUH.
http://metodist.Ibz.ru/

27 .T'azera «Dusuxayhttp://college.ru/fizika/

28. Hayuno-nonynsipHbiii (pu3uKO-MaTeMaTH4ecKuit )KypHai "KBant" (Apxus

HOMepoB)http://kvant.mccme.ru/

29. Iopran ecrecTBeHHBIX Hayk: Pusnka http://www.e-science.ru/physics

30.KJIACCHAS ®M3UKA http://class-fizika.narod.ru/index.htm

31.YueOHo-pa3BieKkaTeabHbIN TOPTAN IJIs1 JACTEH, yUUTENIeH, U POAUTENCH.

http://nau-ra.ru/
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http://ifilip.narod.ru/arch/index.html
http://somit.ru/index_demo.htm
https://www.google.com/url?q=http://metodist.lbz.ru/&sa=D&ust=1550527145980000
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000
https://www.google.com/url?q=http://kvant.mccme.ru/&sa=D&ust=1550527145974000
https://www.google.com/url?q=http://www.e-science.ru/physics&sa=D&ust=1550527145976000
https://www.google.com/url?q=http://class-fizika.narod.ru/index.htm&sa=D&ust=1550527145984000
https://www.google.com/url?q=http://nau-ra.ru/&sa=D&ust=1550527145989000

