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IMosicHuTebLHAS 3aMUCKA
Jlannas pabouasi mporpaMma COCTaBJIEHa B COOTBETCTBHM C TpPEeOOBAHUSAMH CIIEAYIOIIUX
JOKYMEHTOB:

1. ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoii
denepauun»

2. DepepanbHBIE TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTaHIAPT CPEAHEro OOIIero
oOpa3oBaHus, yTBepKIcHHOTO IIpmkazom MunucTepcTBa 0Opa3oBaHHs W HAYKU
Poccuiickoit ®enepanmu ot 17.05.2012 1. No 413 (c u3MEHEHUSAME JOTIOJTHEHHSIMHU).

3. Tlpuka3z Munnpocsemenus ot 20.05.2020 Ne 254 «O06 yrBepxacaun (enepaabrHOTO
nepevyHss y4eOHWKOB, JIOMYIIEHHBIX K HCIIOJIB30BAHUIO TPU peATU3allii UMEIOIINX
rOCyJapCTBEHHYIO aKKPEIUTAINI0 00pa30BaTeIbHBIX MPOTPAMM HAYaJIbHOTO OOIIETo,
OCHOBHOTO  0O0mIero,  cpeaHero  oOmero  0oOpa3oBaHUS  OpraHU3AIMIMH,
OCYIIECTBISIOMIMMH 00pa30BaTEIbHYIO ACATEIBHOCTEY) C H3MEHEHUSIMH.

4. TlpumepHasi OCHOBHOH 00pa3oBaTeibHasl MporpaMma CpeaHero oomero oOpa3oBaHHMS,
07100peHHON perieHueM (eaepaTbHOr0 Y4e0HO-METOJUYECKOTO OOBEIUHEHHUS I10
obmemy obpazoBanuio (IIpotoxos 3acenanus denepanbHOrO yaeOHO-METOIUIECKOTO
00bemHeHus 1Mo obmemMy oopazoBanuio ot 28.06.2016 1. No 2/16-3).

5. OcHoBHas o6pazoBatenpHas mporpamma COO MOY «Ycoropckas COII ¢ YUOIT».

6. ITomoxxeHue o pa3pabOTKe W YTBEPXKICHHH pabOYMX MpOrpamMM y4eOHBIX IPEJIMETOB,
kypcoB MOV «Ycoropckas COI ¢ YUOII».

7. Pabouas mporpamma k JuHud YMK ' S.MskumeBa, M.A.IlerpoBoii. dusnka
6a30BbIit ypoBeHb. 10-11 kmaccel/ M. A.Ilerpoa, M.I".Kymukosa, -M.: «/Ipoday», 2019

Henssmu n3yueHus pU3MKU B CpEeTHEN MITKOJIE SBIISIOTCS:

* ¢opMHupOBaHHE Yy OOYYArONIUXCS YMEHHS BHJECTh M TOHMMATh IIEHHOCTh OOpa3oBaHMII,
3HAYUMOCTh  (PM3WYECKOrO  3HAHUS I KaXIOro  4ejJoBeKa, HE3aBUCUMO OT  €ro
npodeccuoHabHOM AITeIbHOCTH; YMEHUN pa3anyath (PaKkThl U OLEHKU, CPABHUBATH OLIEHOYHBIE
BBIBOJIbI, YCTAHABIIMBATh UX CBSI3b C KPUTEPUSAMHU OIICHOK, (PopMynupoBaThb U OOOCHOBBIBATH
COOCTBEHHYIO MO3UIINIO;

* ¢opMupoBaHUE y OOYYarOMIMXCS LEIOCTHOTO MPEACTAaBICHUS O MHUpPE U POJu (UMKHU B
CO3JaHUM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MUPA; YMEHHUS OOBACHATH MOBEICHHE
OOBEKTOB M TMPOLIECCHl OKpPYKAIOWIEH JEeHCTBUTEIBHOCTH — TMPUPOJHON, COLHUATBHOMH,
KYJIbTYPHOU, TEXHUYECKOU CPEeJIbl, UCIOB3YS AJIS 3TOr0 (PM3MUECKUe 3HAHMUS,

* mpuoOpeTeHre 0Oy4YaIOUIUMUCS OMbITa PA3HOOOPA3HOU NEATEIbHOCTH, OIMbITa MO3HAHUS U
CaMOTIO3HAHUS; KITFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHTHOCTEH), NUMEIOIIUX YHHUBEpPCAIbHOE
3HAUEHHUE Ui PA3JIMYHBIX BUJOB JAEATEIBHOCTH, — HABBIKOB pPEUICHUS MpoOJieM, MPUHSATHS
pelIeHni, MOUCKa, aHaau3a U 00paboTKu MH(pOpPMAIMU, KOMMYHUKATUBHBIX HAaBBIKOB, HABHIKOB
U3MEpEHUH, COTpyIHHYECTBa, H(PPEKTHUBHOrO U OE30MACHOIO MCIOJb30BAaHUS PA3TUYHBIX
TEXHUYECKUX YCTPOUCTB;

* OBJIQJICHHUE CHUCTEMOM HAayYHBIX 3HaHUN O (PU3MUECKUX CBOMCTBAX OKPYXKAIOIIETO MUpa, 00
OCHOBHBIX (PM3MUECKUX 3aKOHAX U O CIOCO0aX X UCMOJIb30BaHUS B IPAKTHUECKOM JKU3HH.



O0mas xapakTepucTHKa Kypca

du3nka, KaKk Hayka O HauOoJiee OOIMMX 3aKOHAX MPUPOIbBI, BBICTYIAas B KaUeCTBE y4EOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIICCTBCHHBIN BKJIAJ] B CHCTEMY 3HaHUH 00 OKpYIKaloleM MUpE.
[IkoybHBI Kypc (HU3UKH - CHUCTEMOOOpPA3YIOIIMWA [JIsi E€CTeCTBEHHO -HAay4YHBIX YUEOHBIX
MPEAMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIe)KAT B OCHOBE COJIEPIKAHUS XUMHUU, OMOJIOTHH,
¢dusnueckoit reorpaduu U ACTPOHOMHH.

N3ydenne pu3uku siBIsICTCS HEOOXOIUMBIM HE TOJBKO JUISl OBJIAJICHUSI OCHOBAMHU OJIHOU W3
€CTECTBCHHBIX HayK, SIBJISFOIICHCS KOMIIOHEHTOH 00miero oOpa3oBanus. 3HaHHEe (PHU3UKU B €€
HMCTOPUYECKOM PA3BUTHH TIOMOTAET 4YEJIOBEKY IIOHATh IMporecc (GOPMHUPOBAHUS JIPYTUX
COCTABJISIIOIIUX COBPEMEHHOM KyNbTyphl. ['yManutapHoe 3HaueHue (PU3MKH KaK 00s3aTEIHHOM
gactd oOmero o0pa3oBaHHA COCTOMT B TOM, YTO OHA CHOCOOCTBYET CTAaHOBJICHHUIO
MHUPOTIOHUMAaHUSI ¥ PAa3BUTHUIO HAYYHOTO CHOCO0Aa MBINUICHHUS, TMO3BOJISIONIETO0 OOBEKTUBHO
OIIEHMBATh CBelIeHUS 00 Okpyxkaromiem wmupe. Kpome TOro, oBiajeHHE OCHOBHBIMU
(bM3UYECKUMHU 3HAHUSAMH Ha 0a30BOM YpPOBHE HEOOXOJAMMO MPAKTUYECKU KAXKJIOMY YEIIOBEKY B
COBPEMEHHOM KU3HHU.

Jnst  pemienust 3amad (OPMHUPOBAHMS OCHOB HAYYHOTO MHPOBO33PEHHS, Pa3BUTHS
MHTEJUICKTYAJIbHBIX CITIOCOOHOCTENW M TI03HABATENbHBIX WHTEPECOB INKOJIHLHUKOB B TIpollecce
n3y4deHus: PU3UKH OCHOBHOE BHUMAHHE CJIEAYET yACIATh HE CTOJIBKO TIepeiade CyMMBI TOTOBBIX
3HAaHUH, CKOJIbKO 3HAKOMCTBY C METOJIaMH HAy4YHOTO TIO3HAHMUSI OKPYXKAIOIIETO MHpa,
MMOCTAHOBKE TPOOIeM, TPEOYIOMUX OT YYAIIUXCA CaMOCTOSITEIIBHOMW NEATebHOCTH IO WX
pa3pelieHuIo.

OCoOEHHOCTSIMU U3JTIOKEHUSI COZIEPIKAHUS Kypca SBIISTIOTCS

* cOOMIOZICHUE TPEEMCTBEHHOCTH B OTHOIIIEHWHU BBEJICHHBIX B 7—9 Ki1accax ompeneaecHui
(bM3UYECKUX BEIIMYMH, 0003HAYCHHH, POPMYTUPOBOK (HPU3UUECKUX 3aKOHOB, UCIIOIH30BAHNE
MIPUBBIYHOTO JUTsl 00Y4aIOIUXCsl TUAAKTUYECKOTO anmnapara;

* OIMCaHKE CBEJICHUI 1 MHTEPECHBIX (DAKTOB U3 UCTOPUU Pa3BUTHUS GUBUKH, POITIU
POCCHIMCKHMX YYEHBIX B OTKPBITUAX U TEXHUUECKUX U300pETEHHUSIX MUPOBOTO YPOBHS,
JTOCTH)KCHH COBPEMEHHOU (DU3UKH U TEXHUKH,

* eIMHAs METOJMYECKas CXeMa M3JI0KEeHHs MaTepHala Kypca: OT 3HAaKOMCTBA ¢ (PU3UYECKUMU
SIBJICHUSIMU U TIPOIIeCCaMHU JI0 (POPMYIMPOBKH OCHOBHBIX 3aKOHOB M PAaCCMOTPEHHS X
TEXHUYECKUX MPUMEHEHUH;

* ypoBHeBas nuddepeHnmanys yueOHOro Marepuaia: B Kypce mpeIcTaBiIeH MaTepual (B
BHJIE OTJENIbHBIX ()parMeHTOB WK NaparpadoB) A1 yHalluXcsl, KOTOPble HHTEPECYIOTCS
MPeIMETOM, CTPEMSTCS PACIIMPUTh CBOU 3HAHUA U MOAroToBUTHCA K EI'D no dusuke;

* HCIIOJIb30BaHKUE €MHON CUCTEMBbI 3aJaHui, TU(dEepeHIPOBAHHBIX 110 YPOBHIO CIIOKHOCTH:
BOIPOCOB MocJie naparpados, BOIIPOCOB AJisi 00CYKICHHUsI, IPUMEPOB pELIeHHS 3ajad,
pacueTHBIX 3aja4, TeM pedepaTroB U IPOEKTOB;

* IIUPOKast IEMOHCTPAIUS MPOSIBICHUN (DU3MUECKUX 3aKOHOMEPHOCTEN B OBITY U TEXHUKE,
00Cy)KJIeHHE SKOJOTHUYECKUX TPOOJIeM U MyTel UX peuieHus, cBsi3eil GU3UKH ¢ qpyruMu
€CTECTBEHHBIMU HAYKaMU;

* IOJIMTEXHUYECKAsi HAaIPaBJIECHHOCTh Kypca: paCCMOTPEHUE YCTPOICTBA M TPUHIIMIIA
JEHCTBUS pa3IUYHBIX TEXHUYECKUX OOBEKTOB C UCMOJIb30BaHUEM (DU3HUECKUX 3aKOHOB;

* U3JI0KEHHE TEOPETHYECKOTO MaTepHala MPOBOIUTCS C MOMOIIBIO HEOOX0IUMOTO
MUHHUMYyMa MaTeMaTHYECKHX CPEJCTB, HO 00s3aTeBHO C IPUBEICHUEM J0Ka3aTeNbHOM 0a3bl
Ui pU3MYECKUX TEOPHUIl UITU 3aKOHOB;

* IPOBEJICHUE HKCIIEPUMEHTAIIbHBIX UCCIIEJOBAHUN U MIPOEKTHOM IE€ATEIbHOCTH B LETAX
OCBOCHHSI KOMMYHUKATUBHBIX YHUBEPCAIBLHBIX Y4€OHBIX NEHCTBUI.



MecTo kKypca GpU3NKHU B Y4eOHOM IJIaHe

HIkosbHBINA Kypc (PU3HKH SABISETCS CUCTEMOOOPA3YIOLIUM JUISl €CTECTBEHHO-HAYYHBIX
MPEIMETOB, MOCKOJBKY (PU3NUYECKUE 3aKOHBI, JIS)KAIINE B OCHOBE MUPO3AAaHUs, SIBIISIOTCS
OCHOBOH COJIEp)KaHUsI KypCOB XUMUU, OMOJIOTHH, reorpaduu u acTpoHoMun. M3yyenue pu3nku
crocoOCTByeT (POPMUPOBAHUIO Y OOYJAIOIIMXCS HAYYHOTO METO/1a TIO3HAHUS, KOTOPBIi
[I03BOJISIET [10JIy4aTh OOBEKTUBHBIE 3HAHUSI 00 OKPYKAIOIIEM MUpE.

Jnist perenust 3a1a4 poOpMUPOBAHUS €CTECTBEHHO-HAYYHOH KapTUHBI MUPA, YMEHUS OOBSICHATh
SIBIICHHSI U TIPOLIECCHI OKPYXKAIOIIEr0 MUPA, UCIIONB3YA ISl 3TOTO (PU3MUECKUE 3HAHUS, 0C000e
BHHUMAaHHE B TIpOIIecCe M3Y4YeHUsT (U3UKU yAENEeHO UCIIOIb30BaHUI0 HAYYHOTO METO/Ia MO3HAHNS,
MMOCTaHOBKE MPO0OJIeM, TPEOYIOITUX OT 00YJAIOIINXCSI CAMOCTOSITEILHON S TEIHBHOCTH 110 UX
pa3pelieHuIo.

Pabouass mporpamma Ha u3ydyeHue (U3MKM B CpeOHEH IIKoJe OTBOAMT 2 y4eOHBIX yaca B
Heneno B Teuenue aAByx JeT(10 u 11 kmaccer). O0mee KOJIM4eCTBO YacOB HA M3ydeHHE y4eOHOTO
npenmera B 10-11 knaccax cocrtasnsier 136 dacos.

[Iporpamma  peann3oBaHa B ydyeOHMKax  (U3MKM, BBINYHIEHHBIX M3marenbcTBOM
«IIpocBemnienne»:

Msakuwes ' A., [lemposa M.A. ®wusuka (6a30Bbiii ypoBeHb) 10 kiracc;

Msakuwes ' A., Byxosyes b.b. ®usnka (kinaccuueckuii ypoensb) 11 kiacc.



IlnanupyeMsble pe3yJibTaThl 0CBOEHHS NMPOrpaMMBbI 1O (pU3MKe HA YPOBHE CPeHEro
0011ero o6pa3oBaHus

OcBoenne yuebHOro mpeamera «Dus3mka» Ha ypoBHE CpeaHETr0o OO0IIero oO0pa3oBaHHS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOMIMX  JIMYHOCTHBIX,
MCTAIIPECAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII)HI>IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3VJIBTATHI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCS PYKOBOJICTBOBATHCSA C(HOPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHne >KU3HCHHOTO OIBITa M ONBITA JCATCILHOCTH B TPOIECCE pealn3alliil OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYAIOIIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYETIOBEUSCKUX TYMAHUCTHYCCKHX M JEMOKPATHYCCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHTYTAMH B COOTBETCTBUHM C UX
(GYHKIMSMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JIOCTH)KCHHSIM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHU M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMBI M [ICHHOCTH, B TOM YHCJIC B JCATCILHOCTH Y4EHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEpEeC K pa3audHbiM cdepaM TpodecCHOHATHHOW IEesITeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (M3MKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U caMO0Opa3oBaHUIO B oOnmacTu (U3MKHU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 7K0JIOrHYecKOro BOCHUTAHMS:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPHl, OCO3HAHHE TJI0OATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUS
1[eJIei yCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA;



pacIIMpeHue OMbITa JACATEIBHOCTH OSKOJOTHYECKON HAINpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHMS:

cOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HMUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOU JEATEIHHOCTH, TOTOBHOCTh B MPOIECCEe M3YUCHUsT (DU3HKHU
OCYILECTBIISTh IPOSKTHYIO H UCCIIEIOBATEIBCKYIO NCSITSILHOCTh HHIUBUYAIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble 1ornyeckue qedcTBUs:

CaMOCTOSITENIBHO (pOPMYJIMpOBaTh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh o€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]]aBaTh MapaMeTPhl M KPUTEPHH UX TOCTHIKEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHNS B PACCMATPHUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaThIBaTh IJIAH PEHMICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHATBHBIX
1 HEMaTePHUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIBHOCTh, OIICHUBAThH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TIOCIICICTBUAN ACITSILHOCTH;

KOOPJIMHUPOBATHL M BBIIOJHATE PA0OTy B YCIOBUSAX pPEAbHOTO, BUPTYAJIBHOTO |
KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBINUICHUE NP PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBrble ncciieqoBare/ibCKue AeiCTBHA:

BIIQJICTh HAyYHOW TEPMHHOJIOTHCH, KIFOUEBHIMH TIOHATHSAMH W METOJIaMH (DU3NYECKOMH
HaYKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIbCKON M MPOEKTHON JEATEIILHOCTH B 00JacTH
(GU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOOB pPEIICHUs 3a1a4
(U3NIECKOTO COACPIKAaHUS, TPUMEHEHHUIO PA3IMYHBIX METOI0B TIO3HAHMS,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIUH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHTYallUsAX, B TOM 4YHCIE IpU
CO3/IaHUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTEe3y €€ pelICHHs, HaXOJWTh AapryMEHThI JUIS JOKa3aTejlbCTBa CBOMX YTBEPIKICHHIA,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBaTh IMOJYYCHHBIE B XOJIC PCLICHUS 33aJauyd pPe3yJbTaThl, KPUTHYCCKH
OILICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHECHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BATENBHOU AEATEIHHOCTH, B
TOM YHCTIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;

yMEeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJIeH, TIpe/yIaraTh OPUTHHAIbHbIE TTOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:



BJIAZICTh HAaBBIKAMH TIOJIYYCHHA I/IHq)OpMaI_II/II/I (1)I/ISI/II-I€CKOFO COJACpKaHud U3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISTh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCII0JIB30BAaTh CPECACTBA HHq)OpMaHHOHHLIX U KOMMYHHUKAIITMOHHBIX TEXHOJOTHH B
pPCIICHMN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 3aJdad C CO6JHOIICHI/ICM
TpeOOBaHUI IPTOHOMHKH, TEXHUKU 0€301TaCHOCTH, THTHEHBI, PECypcOCOepEeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3MYECKOTO COJACPKaHHMs B pPA3NUYHBIX (opmarax ¢ y4éTom
Ha3HA4YeHUs WHPOpPMAIMKM W LEJNEeBOM  ayAWTOpWUH, BBIOMpAs ONTUMAIBHYIO (QOpMY
MMpEACTAaBJICHUA U BU3yalIn3aluu.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITH OOIIEHNE HA ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;

paCHO?:HaBaTI) HpC}lHOCBIJ'IKI/I KOH(i)J'II/IKTHI)IX CI/ITyaIII/Iﬁ " CMAT4YaTh KOH(l)J'II/IKTI)I;

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

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U HHIUBUAYAIbHON pabOThI;

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

HpI/IHI/IMaTB neian COBMeCTHOI;'I JCATCIIBHOCTH, OpFaHI/ISOBBIBaTI) 158 KOOpJII/IHI/IPOBaTI)
JNEUCTBUA MO €€ TOCTHMKEHMIO: COCTAaBIAThH IUIAaH JEHCTBUM, paclpelensiTh pPOJH C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJAJa M KaKJIOTO YJ4aCTHHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBBIE MPOEKTHI, OICHUBATh HJIACH C TO3WIMKA HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3IMYHBIX CHUTYaIHSX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIBHO OCYILECTBJISATh MO3HABATEIbHYIO IEATENHOCTh B 00IACTH (U3UKU U
aACTPOHOMUU, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH pEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOUYTCHUN;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEATNIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;
CrocoOcTBOBaTh (HOPMHUPOBAHHIO U TPOSBICHUIO OSPYIUIUU B obnactu (QuU3MKH,
MTOCTOSIHHO TOBBIMIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLEHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLIEHHUBAaTh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;



BJIQJICTh HABBIKAMH TIO3HABATEILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

UCTIOJIb30BaTh NPUEMBI peIeKCHH ISl OLIEHKH CUTYaIIH, BEIOOpa BEPHOTO PEIICHHS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATh ce0sl, IOHUMAasi CBOU HEAOCTATKU U IOCTOUHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B npouecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MTPOTrPaMMBbI IO (pU3MKeE 115
YPOBHS CpeliHero ooiiero oopasoBaHusi y 0Oy4arOIIMXCS COBEPUICHCTBYETCS 3MOIIMOHABHBIN
MHTEJJIEKT, IPEANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
WU3MEHEHUSIM U POSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEl MOTHBAIMM, BKJIOYAIOIIEH CTpEeMJIEHHE K JOCTM)KEHHMIO IENIU MU YyCHexy,
ONTUMM3M, UHUIIUATUBHOCTh, yMEHHUE JIEUCTBOBATH UCXOMS U3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COILIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3periath KOH(IUKTHL

[NPEAMETHBIE PE3VJIbTATDBI

K xonmy obydenust B 10 kjacce npeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (HU3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayYHOM KapTUHBI MUPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITeNIbHOCTH JIFOZICH;

YUUTHIBaTh TPaHUIBl NPUMEHEHHS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUHUalbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, WICANbHBIA Ta3, MOJIEIU
CTPOEHUS Ta30B, )KHJAKOCTEH W TBEPABIX TEJ, TOUCUHBIH DIIIEKTPUUECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (HU3MYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOPHH CTPOCHHUS BEUIECTBA U DIEKTPOIUHAMHKU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHE, CBOOOJHOE TMaJeHHE Tell,
JIBUKEHHE 10 OKPYKHOCTH, HHepIus, B3auMmojeictBue ten, auddysusa, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeW M TBEPIBIX Tel, WU3MEHEHHe 00bEMa Ted MpH HarpeBaHUU
(oxyakieHnn), TeTJI0BOE paBHOBECHE, HCTIapeHHe, KOHACHCAIlUs, TNIaBIICHUE, KPUCTAITU3allu,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILIEHUWE JTABJIEHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPBITOM
COCyJle, CBA3b MEXIYy IapaMeTpaMu COCTOSIHHMS Ta3a B M30MpOLEccax, dSJIEKTPU3ALMS Tel,
B3aUMOJICIICTBUE 3apAJIOB;

OTIMCHIBATh MEXaHWYECKOE NBIKEHUE, MCIONb3Yysl (U3NYECKUE BEIMUYMHBI: KOOPAMHATA,
MyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHila, UMIYJIbC Tela, KUHETHYecKas
SHEprusi, MOTCHIMAJIbHAS JHEPIHs, MeXaHudeckas paboTa, MeXaHWMYecKas MOIIHOCTb;, MpHU
OTHMCAHWU TPABWIBHO TPAKTOBaTh (DU3MUECKUNH CMBICH HCTOJB3YEMBIX BEIHYWH, UX



0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIUYHHY
C IPYrUMH BEIMUYNHAMU;

OIIMCBHIBATh H3Y4YCHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUS, HCIOJb3Ys
¢u3nyeckue BENWYMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHss KHHETHYeCKas DSHEeprus
XA0THYECKOTO JBWKEHHUS MOJIEKYJ, CPEIHEKBAJpaTU4HAs CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEPrus, padora rasza, KOA(PQPHUIHMEHT MOJIE3HOTO ACHUCTBHS TEIJIOBOTO
JBUTATEIIS; IPY OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJIB3YEMbIX BEIUYHH,
ux OOO3HAYCHHWsS] W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIONINE MAHHYIO (H3UIECKYIO
BEJIMYMHY C JPYTUMHU BEJIMUMHAM;

ONIMCBIBATh M3YyYEHHBIE JJIEKTPUYECKHUE CBOMCTBA BEIIECTBA U IEKTPUYECKHUE SIBICHUS
(mpo1iecchl), UCIOJNIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIA, MOTEHIMAJN, Pa3HOCTh NOTEHLUANOB; MpPU OINHUCAHUU IPABUIBHO
TpakTOBaTh (U3NYECKUI CMBICT MCHOJIb3yEMbIX BEIUYMH, WX OOO3HAUYEHHS U €AWHULIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBbI U
MIPUHLHAIBL: 3aKOH BceMupHoOro tarorenus, I, II u III 3akonsl HeroTOHA, 3aKOH coXpaHeHUs
MEXaHUYECKOM 3HEPTruH, 3aKOH COXpAaHEHUS! UMITYJIbCA, TPUHLIUI CYHNEPIIO3UIIMY CUJI, TPUHLIUIT
PABHOIIPaBHsI HHEPLUHAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KNHETHUUYECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETHMYECKOW SHEPIHMM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypol, MEepBbId 3aKOH TEPMOJUHAMHKH, 3aKOH COXpaHEHUs
AIIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYeCKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ICHCTBUS MAlIMH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nuyaTh yClIoBUs UX O€30I1aCHOTO MCIIOJIb30BaHUs B TIOBCEAHEBHOM XKU3HM;

BBITMOJIHATE 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUECKUX SBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM  MpPSMBIX M  KOCBEHHBIX HW3MEpPEHUH, mpu 3TOM  (GOpMYJIHUpOBAThH
npobiemy/3agayy M TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, CcOOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH OIBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYLIECTBIIATh MPSIMbIE W KOCBEHHbIE W3MEPEHUs (QU3MUYECKHX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHMS M HCIOJb30BaTh W3BECTHBIE METO/bl OLIEHKU
MOrPEITHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXAy (U3MUECKUMHM BEJIUYMHAMH C HCIOJIb30BaHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKHX BEIMYMH B BHUJE TaOiMIl U rpadUKoB, JeIaTh BBIBOJIBI
II0 pe3yJibTaTaM MCCIEIO0BAHMUS,

coOmoarh IpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAO0BAaHMM B paMKax
y4eOHOTO 3SKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM U  INPOEKTHOW JAEATENIBHOCTU C
HCIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOICTB U 1ab0OPaTOPHOTO 000PyI0BaHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJU3a YCJIOBHS 33Jauydl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMUYMHBI M (OPMYINbI, HEOOXOAUMbIE Ul €€ peleHHs,
MIPOBOJIUTH PAacU€Thl M OLICHUBATh PEAIbHOCTh MOyYECHHOT'O 3HAU€HUs! (PU3HMUECKON BETMYMHBI;

pelarh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJIeHUi ¢ ONOpoi Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHHUS;

UCIONb30BaTh MPH pElIeHUMH Y4eOHBIX 3aJad COBpPEMEHHble HH(POPMAIMOHHBIC
TEXHOJIOTUHM JUI TIOMCKA, CTPYKTYPUPOBAHHUS, MHTEPHpPETAllMM M IPeJCTaBlIeHHUs y4yeOHOH u
HAy4YHO-TIONYJISIPHOW HWH(POPMALMHU, TMOJYYEHHOW U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBAThH MOJydaeMyr0 HH()OPMAITHIO;



MPUBOANUTH TPUMEPHI BKIIA/Ja POCCUHUCKUX U 3apyOCKHBIX YUYEHBIX-(HU3UKOB B Pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOLIETO MHUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHIA;

UCIIONb30BaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPU OOPALICHUHU C MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXPAHEHUS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKaIoUIel cpene;

paboTaTh B IPyIIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMAIBbHBIX POJIEH, IUIAHUPOBATh padboTy
IPYNIbl, pAlUOHAJIbHO pacHpelesaTh OOS3aHHOCTH U IUJIAaHUPOBATh JCSTENbHOCTh B
HECTaHJAPTHBIX CUTYalUAX, aJl€KBaTHO OLIEHMBATh BKJIAJl Ka)JOrO M3 YYaCTHUKOB IpYIIIbI B
pellIeHre paccMaTpUBaEMON MTPOOIIEMBI.

K xonmy obyuenus B 11 kJiacce mpenMeTHbIE pe3yabTaThl Ha 0a30BOM ypPOBHE JOJDKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOMN
NESITeIbHOCTH JIFOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHUHBI MUDA;

YUUTHIBATh TPAaHUIBl TPUMEHEHHS W3YUYEHHBIX (U3NYECKUX MOJIENeH: TOYEHYHBIH
AIIEKTPUYECKHUI 3apsii, Jy4 CBEeTa, TOYEUHBIM HCTOYHUK CBETa, fJepHas MOJEIb aToMa,
HYKJIOHHAsi MOJIEIb aTOMHOTO Apa MPH pelIeHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (U3UYECKUE SBIEHUS (MPOIIECCH) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKHN M KBAaHTOBOM (DM3HKU: 3JIEKTpUYECKasl MPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE [EHCTBUS TOKa, B3aMMOJECHCTBHE MAarHMTOB, 3JEKTPOMAarHUTHas
WHIYKLWS, JAeWCTBUE MAarHUTHOTO TMOJIsI Ha MPOBOJHUK C TOKOM U JIBIXKYLIMHCS 3apsl,
AIIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, MPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETa, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus W MOJNSIpU3ALUS CBETa, JUCIEPCUsT CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHNHe, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJIOPO/JIa, ECTECTBEHHAsl U ICKYCCTBEHHAs PaIMOAKTUBHOCTD;

OTHCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIE, ONTHYECKUE,
ANIEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) U DIEKTPOMArHUTHbIC SBIIEHUS (IIPOLIECCHI),
UCOJIb3YS (U3NYECKUE BEIMYMHBI: D3JICKTPUYECKUIM 3apsiji, CHJIa TOKa, DJIEKTPUUYECKOE
HaMpspKEHUe, DIIEKTPUYECKOe COPOTUBIICHUE, PA3HOCTh MOTEHIMANIOB, SJIEKTPOABMKYIAS CHUIA,
paboTa TOKa, MHAYKIMS MarHUTHOro mojs, cuwina Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYILIKH, SHEPrUsi 3JIEKTPUYECKOr0 M MArHUTHOTO IOJIeH, MEepUoJ W 4YacToTa KojeOaHul B
KoJie0aTeIbHOM KOHTYpE, 3aps] U CHJia TOKa B MPOIECCe TapMOHMYECKUX AIIEKTPOMArHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOSIHME€ W ONTHYECKash CHUJia JUH3bI, MPHU OINHCAHUU IPABUIBHO
TpakToBaTh (UINYECKUI CMBICT HCHOJIb3YEMbIX BEJIWYMH, HX OOO3HAYCHHS M €IUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIHUUHY C JPYTUMU BETUYMHAMU;

OTHCHIBaTh M3yYCHHbIC KBAaHTOBBIC SIBJICHHSI M TMPOIIECCHI, HUCIHONB3Ys (pusmueckue
BEITMYMHBI: CKOPOCTh J3JEKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI M YacTOTa CBETa, DHEPIUi U
uMnynbc (GOTOHA, MEpPUOJ] IMOoJIypacnaja, SHEpPrHus CBA3M aTOMHBIX SAep, NpPHU ONUCAHUU
MPAaBUIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJB3YEMbIX BEJIMYMH, UX OO0O3HA4YEeHUs U
€IMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3bIBAIOIIME AHHYIO (DPU3NYECKYIO0 BEIMYMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIATH 3HAYCHUE (PU3UUECKOI BETUUUHBI;

aHAJTM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, MCIOJB3YS (DU3MUecKHe 3aKOHBI U
OpuHLUOBL:  3ak0oH OMa, 3aKOHBI TIOCNEOBAaTeNbHOIO U HapajlIeIbHOTO  COEIMHEHUS
NPOBOJHUKOB, 3akoH JDkoyns—JIeHma, 3akoH DIEKTPOMAarHUTHOM  MHIYKIMH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHNsl CBETA, 3aKOHBl OTPAXEHMS CBETA, 3aKOHBI MPEIIOMIICHHUS
CBETa, ypaBHeHHME DOiHIITeHHa I (GoTodhdeKTa, 3aKOH COXPAaHEHHs SHEPrUH, 3aKOH
COXPAaHEHHUs HMIIyJbCa, 3aKOH COXPAHEHHs DJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHMS
MaccoBOr0 4Hcia, MOocTyiaTtel bopa, 3akoH pajnoOakTHBHOTO pacraja, MpU 3TOM pa3inyaTh



CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpaHUIBL,
001acTH) NPUMEHUMOCTH;

ONPE/EIATh HaIlpaBJIEHUE BEKTOpAa WHAYKIMM MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cwiibl Amnepa u cuisl Jlopenia;

CTPOUTH U OIIMCHIBATh U300pakeHHE, CO3JaBAEMOE IUIOCKUM 3€PKaOM, TOHKOM JIMH30H;

BBITIOJTHATh JKCIIEPUMEHTHl 110 HMCCIEIOBAHUIO (PU3MUYECKUX SBJICHUH M TPOIECCOB C
HCIOJIb30BAHUEM  MPSAMBIX U KOCBEHHBIX HW3MEpPEHWil: Mpu 3ToM  (opMyInpoBaTh
npobieMy/3agady ¥ TUNOTE3y Y4EeOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH ONIBIT U (HOPMYITUPOBATH BBIBOJIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE WM3MEPEHHUS (PHU3MUYECKUX BEIUYMH, IMPH 3ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO HM3MEPEHUs M MHCIOJNb30BaThb W3BECTHBIE METOJbl OIICHKH
MIOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJTMYMH C UCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUIA:
P 3TOM KOHCTPYMPOBATh YCTAHOBKY, (MKCHUPOBATH PE3YyIbTATHI MOJTYYEHHOH 3aBUCHUMOCTH
¢u3nyecKkux BEIMYMH B BHUAE TabmuL M TrpauKoOB, Je€1aTh BBIBOABI IO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOmogare mpaBuia O€30MACHOrO TpyAa IpU IPOBEIEHUM HCCIEAOBAaHUI B paMKax
y4eOHOIr0 dSKCIEpPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM W  INPOEKTHOW JAEATENIBHOCTU C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJaHHON (M3MYECKON MOJIeNblo, HCIONb3Ys
(u3nyeckue 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHAJIW3a yCJIOBUS 3a/1a4l BHIOMPATh (GU3NYECKYIO
MOJIeNb, BBIIENATh (PU3UUYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEHHOTO 3HaUYeHUs (PU3NUECKON BEJINYHHBI,

pelaTh KaueCTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMUYECKH HENPOTHBOPEUMBYIO IETIOYKY
paccyKJeHU ¢ ONIOPOH Ha N3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMS,;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3ajad COBPEMEHHbIE HMH()OPMAILIOHHBIE
TEXHOJIOTUU [yl IIOUCKA, CTPYKTYPUPOBAHMSA, MHTEPIPETAllMU U IPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOW MH(pOPMALMKU, HOJYYEHHOW M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OpPMAILHIO;

OOBSICHATH NPUHIUIIBI ICHCTBUSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3avyaTh
yCIOBHSI UX 0€30M1aCHOIO UCIOJIb30BAHUS B IOBCETHEBHOM KU3HH;

IPUBOAMUTH MPUMEPHI BKJIA/JAd POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3MKOB B Pa3BUTHE
HayKH, B 00bSCHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3UKE B IOBCEJAHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU OOpALICHUN C TPUOOpAMH U TEXHUUECKUMH YCTPOHCTBAMM, AJIS
COXpaHEHHUs 3JI0POBbsI U COOJIIOZCHUSI HOPM 3KOJIOTHYECKOTO IMOBEICHUS B OKPYKAIOLIEH cpele;

paloTath B IpymIie C BHIIOJHEHUEM PA3IMUHBIX COLUAIIBHBIX POJIeH, IIIaHUPOBaTh paboTy
TpYIIBbl, palMOHAIBHO paclpeieNniarTh O0O0S3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYyallUsAX, aJ€KBAaTHO OLICHMBATH BKJIAJ KaXJOrO M3 YYaCTHUKOB IDYIIBI B
peleHre paccMaTpuBaeMOi pOOIEMBI.



Copepxanue yueOHOTO IMpeaMeTa
10 xmacc

DuU3HUKA M eCTECTBEHHO-HAYYHBII METO/I IO3HAHNS NIPUPO/bI
duznka — (pyHIaMeHTaIbHAs HayKa o npupojae. O0bekThl u3ydeHus: Gpuzuku. Haydusrii MeToa
MO3HAHUS MUPA. B3anMOCBsI3b MEXKTy GU3UKON U IPYTUMU €CTECTBECHHBIMH HAYKaMHU.
MeTo 16l Hay9HOTO UCCIICA0OBAHUS (PU3MUSCKUX SIBICHUN. MoIeTMpOBaHHUE SIBJICHUN U
npoiieccoB mpupoabl. Dusznyeckre 3aKOHbI. [ paHUIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
du3nYecKue TCOPUH U IPUHIIUI COOTBETCTBUS. M3MepeHue GU3NIecKuX BeTUIHH.
[TorpenrHocTr U3MepeHuit pu3HUecKuX BennuuH. Poiib 1 MecTo pu3uKu B GOpMHPOBAHUHT
COBPEMEHHOM HAYYHON KapTUHBI MUPA U B IPAKTHUYECKON IEATEIBbHOCTH JIFOIEH.
MexaHuka

Cucrema otcueta. Baknelme KWHEMaTHUECKUE XapaKTEPUCTHKNA — TIEPEMEIICHHE,
CKOPOCTh, ycKopeHue. Kunemaruueckue ypaBHeHHs. Pa3nuyHbie ciocoObl OMMCcCaHus
MEXaHUYECKOTO ABMKeHUs. OcHOBHasl (mpsiMasi) U oOpaTHas 3a1a4i MeXaHUKU. OCHOBHbIE
MOJIENIU TeN U ABMKEeHUH. [locTynaTenbHOe U BpalaTeIbHOE IBHKEHUS Tena. PaBHOMepHOE 1
PaBHOYCKOPEHHOE MPsAMOJIUHENHHbIC B KeHHs. CBOOOHOE TajieHue Tei1. OTHOCUTEIbHOCTh
MEXaHHYECKOTO ABMKECHHS. 3aKOH CII0KEHU cKopocTeil. KnuHeMatnka qBUKEHUS 10
OKPYXHOCTH.

3akoH uHepuuu. [lepBriii 3akoH HerotoHa. MHepuuanbHas cucrema orcuera. IHEpTHOCTS.
Macca. Cuna. [Ipuanun cynepnosunuu cuil. Bropoii 3akon Hetotona. Tpertnit 3akoH HeroToHa.
[TpuHnmn otHOCcUTeNnbHOCTH ["anunes. ['paBuTanvioHHast cuita. 3aKOH BCEMUPHOTO TATOTEHHS.
OmnpiT KaBenauma. Cuina TskecTd. 3aKOHBI MEXaHUKH U JIBFDKCHHE HEOSCHBIX TeJl. 3aKOHBI
Kennepa. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocts. [leperpy3ku. Cuna TpeHus.

Nmnynsc MaTepranbHOW TOYKH M CUCTEMBL. 3aKOH COXPAHEHUS UMITyJibca. PeakTuBHOE
newkenue. Llentp macc. Pabora cunel. MomrHocts. KITJI mexann3ma. Mexanudeckasi SHEpTusl.
Kunernueckas sneprus. Teopema 00 n3MEHEHNN KHHETUYECKOM dHeprur. [loTeHnnanpHas
sHeprusa. MexaHndeckasi SJHEPrusi CUCTEMbI. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPIHUU.

PaBHOBeCHE MaTepUaIbHOM TOUKH. Y CIIOBUE PaBHOBECUA TBEPABIX Te. [11e4o u MOMEHT
cuibl. LleHTp TspKecTn TBeporo tena. Buasl paBHoBecus TBepaoro tena. laBnenue. JlaBinenue
B JKUJKOCTAX U rasax. 3akoH Ilackansa. 3akoH Apxumena. Y cioBue IUIaBaHUs TENl.

Mexannyeckue KojiebaHus U BOJIHBI. XapaKTePUCTUKHU KOJIeOATEIbHOTO JIBUKEHUSI.
CBoOonubie konebanus. Konebatenbuble cucreMbl. Kunematuka koaebaTeabHOro JBUKEHHUS.
I"apmonnueckue konebanus. J[uHaMuka Koae0aTeIbHOTO ABMXKCHUS. Y PaBHEHUE JBUKCHUS
rpy3a Ha pyKuHe. YpaBHEHUE JABIKEHUS MaTeMaTuyeckoro MastHuka. [lepuoapl konebanuii
MPY>KUHHOTO U MAaTEMAaTHYE€CKOr0 MasATHUKOB. [IpeBpanienne sHeprun npu rapMOHUYECKUX
koJebanusx. 3aTyxammue kojaebanus. BoeiHyxnennsle konebanus. Pesonanc.

[lonepeunbie U NpoAOJIbHBIE BOJIHBI. J{JinHA BOIHBL. CKOPOCTh pacpOCTpaHEHUs! BOJIHBI.
Bounsl B cpene. 3Byk. XapaKTepUCTHKU 3BYKa.

MOJIGK!JIH[!H&H g]gmmca U TEPMOJAHMHAMHUKA

MosnexkynspHo-kunetnueckas reopust (MKT) u ee sxkciepumMeHTa bHbIE 000CHOBAHMS.
Crpoenue BeniectBa. Macca u pazmepsl MoJiekyil. [Tocrosinnas ABoranpo. TennoBoe aBuxeHne
yacTull BemecTsa. bpoyHosckoe nBmwxkenue. Auddysus. BzaumoaeiictBrue yacTuil BemecTna.
Monenu cTpoeHus ra3oB, KUAKOCTEW U TBEPABIX TeEIl.

Mo ziens ueanbHOro rasa. CTaTUCTUYECKOE ONMCAHNE UACAIBHOTO rasa. Temiosoe
(TepmoanHamuyeckoe) paBHoBecue. Temmneparypa. M3amepenue temnepatypsl. Llkamst
temneparyp. CBoiicTBa ra3oB. M3omnporecchl. ['a30Bbie 3aKk0HBI. AOCONIOTHAs TEMIIepaTypa Kak
Mepa CpelHE KMHETUYECKOM SHEPTUU TEIJIOBOTO ABM)KEHMSI YacTHLl BemlecTBa. [locTosiHHAS
bonsimana. /laBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH. 3aKOH
JlanbTOHA. YpaBHEHHE COCTOSIHUA UACANBbHOTO rasa (ypaBHeHne MenneneeBa—Kianeiipona).
VYHuBepcanpHas ra3oBasi IOCTOsIHHAsA. BHyTpeHH:s sHEprus ujaeanbHoro rasa. Msmepenne



CKOPOCTEW MOJIEKYJI rasa.

CoiicTBa xxunkocreit. Kpucrammdeckue u aMopQHbIe Tema.

PaboTa 1 TeriooOMeH Kak crocoObl U3MEHEHHs BHYTpeHHeH sHeprun. Koimm4ecTBo TemioThl.
VYnenbHas TEMIOEMKOCTh BELIECTBA. Y PaBHEHHE TEIUIOBOrO OanaHca. 3aKOH COXpaHEHUs dHEp-
run. IlepBbll 3akOH TepMoaMHAMUKH. lIpuMeHeHME IEepBOro 3aKOHA TEPMOJMHAMUKHM K
n3omnponeccam. Amuabarudeckuii mporecc. HeoOpaTUMOCTh TEIIOBBIX IMPOIECcCOB. BTopoii
3aKOH TEPMOIUHAMUKHU.

Tennossl mMammuel. [IpuHnun aevictBus TerutoBoro asurarens. [lukn Kapno. Mneanbnas
XOJOAWIbHAS MallMHA. OKOJOIMYECKHE MpoOJeMbl HCIHOJb30BaHUS TEIJIOBBIX MAIIMH.

ArperaTHble cOCTOSIHUS BenlecTBa. Mcnapenne u konaeHcauus. Hacoimennsiii nap. Kunenne
KUAKOCTU. YJlenbHasi TeIUloTa MapooOpa3oBaHusi XUIKOCTU. BiaxHocTeh Bo3gyxa. Touka
pocel. MI3MepeHne BiIaxXHOCTH Bo3ayXa. [li1aBiieHne u KpucTajuin3anus BelecTa. Y AelbHas Te-
IIJIOTA IUIABJICHUS BEILIECTBA.

DJIEKTPOAMHAMUKA

DNeKTpUYECKUM 3apsil. DIEMEHTAPHBIN AICKTPUUECKHH 3apsijl. DIEKTpU3aLus Tell.
DJIEKTPOCKOIL. DJIEKTPOMETP. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsaa. ToUeUHbIe 3apsibl.
3akoH Kynona. Dnektpudeckoe noje. HanpsskeHHOCTh 3nekTpudeckoro nojs. [Tpuamun
CYIIEPITO3UITUH IEKTPUUECKHUX TOJIeH. JIMHUM HaNpsKEHHOCTH JIEKTPUUECKOTO TTOJIS.
[IpoBOAHMKY B AIEKTPOCTATHUECCKOM MOJI€. JIMATEKTPUKH B DJIEKTPOCTATHIECKOM TI0JIE.
JlnpnekTpuyeckast IpOHUIIAEMOCTb.

PaboTa KylTOHOBCKHMX CHJI. DHEPTHS B3aUMOJICHCTBUS TOYEHHBIX 3apsaoB. [loTeHnman
ANEKTPOCTATHUYECKOTO MOJsA. Pa3HOCTh MOTEHIIMAI0B. DKBUIOTEHIIMAIbHBIE TIOBEPXHOCTH.
DIEeKTPOEMKOCTh YEIUHEHHOTO IPOBOJHUKA U KOHAEHCATOPA. DHEPrUsl AIEKTPUIECKOTO MOJIS.

[TocrosanHHbIM 35ekTprYeckuil TOK. [lelicTBus anexkTpuyeckoro Toka. Cuia toka. MctouHuku
toka. CtoponHue cwibl. Dnekrpoasuxymias cuia (3J1C). 3akon Oma a1 0AHOPOTHOTO
MPOBOJHMKA (Y4acTKa LEMu). 3aBUCUMOCTD YI€IbHOTO CONPOTHUBIICHUS POBOJHUKOB U
MOJIYIPOBOHUKOB OT TeMIiieparypbl. CoeTnHeHUs MPOBOAHUKOB. PaboTa 1 MOIIIHOCTH
AJIEKTPUUYECKOTO TOKa. TernaoBoe AeiHCTBUE ANEKTPUUYECKOro Toka. 3akoH Jxoyns—IIenna. 3a-
koH OMa 115t mosHOM nenu. 3akod OMa Ju1s yyactka uenu, coaepsxkaiero IJ1C. Peocrar.
[Torenunomerp. M3mMepeHue cuibl TOKA, HATPSKEHUS .

DIEeKTPUYECKUN TOK B METAJIJIaX, PACTBOPAX U PACILIABAX AIEKTPOJIUTOB. DIEKTPOJIN3.
DJIEKTPUYECKHI TOK B razax. CaMOCTOSTEIbHBIA U HECAMOCTOSTEIbHBINA pa3psibl.
DNEeKTPUYECKUN TOK B BakyyMe. BakyymMHBIN a101. DIEKTPOHHO-Ty4YeBast TpyOKa.
DIEeKTPUYECKUN TOK B MOJYIPOBOJHUKAX.

11 knace
JICKTPOAMHAMMKA

MaruuTtHo€e B3auMoielicTBUE. MarHuTHOE N0JIe 3JIEKTPUUECKOT0 TOKa. MIHIyKIMsi MarHUTHOTO
noss. [IpyuHIMI Cyneprno3suuy MarHuTHLIX NoJIel. JIMHUM MarHuTHOM UHAYKUUHU. [lefcTBre
MarHUTHOTO TOJIS Ha MPOBOJHUK ¢ TOKOM. Cuina Amnepa. 3akoH AMriepa. DJIEKTpOIBUTaTeINb
IIOCTOSTHHOT'O TOKa. PaMKa ¢ TOKOM B OZJHOPOJTHOM MarHUTHOM 10Jie. J[eliCTBME MarHUTHOTO
II0JIs1 Ha ABIDKYILHMECS 3apshkeHHble yacTulpl. Cuia JIopeHna. MarHuTHbIN AT 3EMIIH.
MarsuTHbIE CBOWCTBA BEILECTBA.

OmnsiTel @apanes. SBneHue 27IEKTPOMAarHUTHON UHTYKIIMH.
MarauTHbII NOTOK. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMHU. BuxpeBoe 31eKTpruueckoe mnosie.
IIpaBuno Jlenna. Camonnayknus. THIyKTUBHOCTh KOHTYpa. DHEPrUs MarHUTHOTO TOJISI TOKA.

DeKTpOMarHuTHbIE KoJiebanus ¥ BoJIHBL. CBOOOIHBIE SJIEKTPOMArHUTHbIE KOJIeOaHuUs.
Koneb6arenbublit kouTyp. @opmyna Tomcona. IIporeccsl nmpu rapMOHUYECKHX KOJIEOAaHUSIX B
Kosie0aTeIbHOM KOHTYpe. BhIHYKI€HHbIE 271eKTpOMarHuTHbIe Kosebanus. [lepeMeHHbIH TOK.



Pesucrop B enu nepeMeHHoro Toka. /[edcTByroniue 3Ha4eHusI CUIIbI TOKA U HAIIPSKECHUS.
Tpauchopmarop.

OnexrpoMaruutHoe noje. OneiThl ['epua. CBolCcTBA 3JIEKTPOMAarHUTHBIX BOJIH.
WMHTEHCUBHOCTD 3JIEKTPOMArHUTHOU BOJIHBI. CIIEKTpP 3J€KTPOMArHUTHBIX BOJIH. [IpuHIMIIBI
PaguOCBA3HU U TEIICBUICHMUS.

['eomeTrpuueckas ontuka. 3aKOH NMPSAMOJUHEHHOIO paCIpOCTPaHEHUs CBeTa. 3aKOH OTPaKEHUS
ceera. [locTpoenue n3o0pakeHU# B TUIOCKOM 3epKajie. 3aKOH MpeIoMIIeHUs BOJIH. JIMH3HL.
®opmyna ToHKOM MUH3BL. OnTHdeckas cuiia JInH3bL. [locTpoenne n300paxeHnii B TOHKUX
TUH3aX. YBeJInueHue JuH3bL. [ 11a3 kak ontudeckas cucreMa. Jleextol 3peHust.

N3mepenue ckopoctu cBera. Jucnepcus ceera. OnbiTel HetoToHa. [Ipunnun IoiireHca.
Wntepdepentms Bona. Uarepdepennns cera. Korepentasie ncrounnku csera. Ombit FOHTA.
Konsna Hetotona. arepdepennns B ToHKuX miaeHkax. JAudpakuus csera. [IpuHumn
['toiirenca—®penens.

3aKOHbI AJIEKTPOIMHAMUKY U IPUHLUI OTHOCUTENbHOCTU. OnbiT MaiikenbcoHna. [locTymarsl
CHeHaIbHON TE€OpUH OTHOCUTENIBHOCTH. OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH COOBITHIA, ITPO-
MEKYTKOB BPEMEHH U PacCTOsIHUM. Macca, UMITyJIbC ¥ DHEPTUS B CIIELUAIBHON TEOPUH
oTHOcuTeNnbHOCTH. DopMmyna DHIITENHHA.

KBanToBas pusuka. Acrpodusuka

PaBHoBecHOe TemoBoe uznydenue. KBantoBas runoresa [lnanka. [Tocrosanas [1nanka.
Buemnuit poroapdext. 3akonsl poroddpdexra. YpaBHenue DitHirerHa 115 pororpdexra. Do-
ToHHbI. JlaBnenue cBera. OnbiThl JleGenaera. Dueprust u umnyise potona. KopmyckymnspHo-
BOJIHOBOM myanu3m. ['unoresa ne bpoii-is.

[Tnanerapnas moaens aroma. OnbiThl Pesepdopna. [lormomnenue u n3mydeHue cBeTa aroMoM.
[Toctrynatel bopa. Moaens atoma Bosiopoaa no bopy. JInnelyaTeie CIEKTpPHI.

Mertoaps! perucTpannu 3apsKeHHbBIX YacTull. EcTeCTBEHHas paguoakTUBHOCTh. Buabl
PaaOaKTUBHBIX MPEBPALIEHUM aTOMHBIX JI€p. 3aKOH paJuOaKTUBHOTO pacnaaa. M30Tomnsl.
[IpaBuna cmemienus uist anba-pacnaga u Oeta-pacnana. MickyccTBeHHas paiiOakTUBHOCTD.
[IpoTOHHO-HEUTPOHHASI MOJIENIb ATOMHOTO sijipa. SlnepHble peakuuu. SaepHbIe CUIbl. JHEPrus
CBS3U aTOMHBIX sifep. [enenue saep ypana. Llennas sinepHas peakuus. SaepHas sHepreTuka.
buonoruueckoe aelicTBUE paMOAKTUBHBIX U3TYUSHHH. DKOJOTUYECKUE TPOOIEMBI
WCIIOJIb30BAHUS SACPHOM SHEprun. [IpuMenenne painoakTUBHBIX U30TOIOB.

DOnemeHtapHbie yacTulbl. Kitaccudukanus snementapubix yactuil. Kapku. dyHnameHTanb-
HbIE B3aMMO/ICHCTBUSL.

Conneunas cucrtema. JIlyHa u cnyTHUKM Tu1aHeT. KapiaukoBble MJIaHEThl U aCTEPOUIbI.
Kowmets! u Mmereopusie notoku. Connue. 3Be3abl. Juarpamma I'epummnpynra—~Paccena u
sBoJOLUs 3Be31. [lepeMeHHble, HOBbIE U CBEPXHOBBIE 3B€3/1bl. DK301u1aHeThl. Hama ["anakruka.
3Be3anble cKkoruieHus. [IpocTpancTBeHHO-BpeMeHHbIe MacITadbl HabmogaeMoit BeeneHHoil.
3akon Xab6mna. Kpynmnomacimrabnas ctpyktypa Beenennoii. [Ipencrasnenus 06 sBosonuu
Bcenennoii. DneMmenTsl Teopun boapmioro B3peiBa.




TemaTH4ecKoe TIAHMPOBAHHE
10 xmacc (2 gaca B Henelnto, Bcero 68 u)

Paznen Tembl Kosmmuec | Kontpoan | IIpaktuue
TBO bHBIC CKue
4acoB paboThHI paboThI
Bsenenue ®u3KKa U eCTECTBEHHO-HAYYHBIN 1y
METOJ NO3HAHUS
Mexanuka Kunematuka 11y 1 2
Jlnnamuka 114 1 3
3aKOHbBI COXpaHEHUS] B MEXaHUKE 8q 1
CraTtuka. 3aKOHbI THAPO- U 44
a’pPOCTATUKHU
MonexynsapHas pusuka | OCHOBBI MOJIEKYJSIPHO- 104 1 2
Y TePMOIMHAMHKA KHHETUYECKON TEOpUH
OCHOBBI TEPMOAUHAMHUKH 64 1
W3meHeHns arperatHbix 5S4 1 2
COCTOSIHAM BeIeCcTBa
DJIEKTPOAMHAMHKA DJIEKTPOCTAaTHKA 10q 1
O6006mmenue 3Hanui 3a kype 10 29 1
KJiacca.
TemaTnueckoe NMIaHUPOBaHUE
11 xnacc (2 yaca B HefeIt0, Bcero 68 1)
Paznen Tembl Komnuec | Kontpon | Ilpaktuue
TBO bHBIE CKHe
4acoB paboThHI paboThHI
DIEeKTpOoJMHAMHKA MarnuTHO€ noJe 5 0 1
DJIeKTpOMAarHuTHasE WHYKITUS 6 1 1
Konebanus u BoJIHBI MexaHnyeckue KoJieOaHus 3 0 1
DJIEKTPOMArHUTHbBIE 6 1 0
KoJieOaHus
MexaHn4eCcKrue BOIHBI 3 0 0
DJIEKTPOMArHUTHBIEC BOJIHBI 4 1 0
OnTuka CBeTOBbIE BOJHBIL. 11 1 3
I'eomeTrpuueckas 1 BOJIHOBas
OTITHKA
N3nydeHue u CrieKTpel 2 0 1
OcHoBbl cienanbHOil | OCHOBBI CIENMATIBHON TEOPUU 3 0 0
TEOPHUH OTHOCHUTEIbHOCTH
OTHOCHUTEIIbHOCTH
KBanToBast usuka CBeTOBbIE KBaHTBI 7 0 0
ATOoMHas pu3uKa 3 0 0
du3uKa aTOMHOTO f/1pa 5 1 0
DJIEMEHTapHBIE YaCTUILIbI 1 0 0
AcTpoHOMHS Conneunas cuctema.CtpoeHue u 4 0 0
sBoJironMs BeeneHHou
[IpomexyroyHas arTecTanus lu
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1. Pabouas mporpamma. ABropsl: I'.51. Mskumes, M. A. IlerpoBa u3 coopuuka "IIporpamMmsr st
o0mieo0pa3oBaTenbHBIX yupexkaeHuil. dusuka 6a30Bbiid ypoerb. 10 — 11 xi1. / cocr.
M.A.IlerpoBa, N.I".KynmukoBa. — M.: [Ipoda, 2019.
2. ®usnka 6a30BbIi ypoBeHb — 10 kitace, Msikumies .51, [TerpoBa M. A., [IpocBemenue,
Mocksa —2021r
3. ®uzuka 0a3zoBbIi ypoBeHb — 11 kiacc, Msxkuiues I'.51., [lerpoBa M.A., [IpocBeuienue,
Mocksa —2021r
4. Coopnuk 3ama4 no pusmke. 9-11 k. / CocraButens A.Il. PeimkeBud, — 14-¢ u3g. — M.:
[Tpocemenue, 1992 r.
Cnucok HarJIsAHbIX MOCOOMIA
Tabauiie! 0011€r0 HA3HAYECHUS
1. Mexnynaposanas cuctema enunun (CH).
2. IpucraBku a1t 00pa30BaHUS ASCATHYHBIX KPATHBIX U JONBHBIX €IMHHUIL.
3. ®uzuvecKre MOCTOsTHHBIE.
4. llIkana 3JIeKTpPOMAarHUTHBIX BOJIH.
5. [IpaBuiia mo TexHUKE O€30MaCHOCTH MTPHU paboTe B KaOMHETE (PU3UKH.
6. Mepbl 6€3011acHOCTH ITPH MOCTAHOBKE U MTPOBEJCHUH JTAOOPATOPHBIX paboT 1o
AIIEKTPUYECTBY.
7. IlopsinoK peleHnst KOJMYECTBEHHBIX 3a/1a4.
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