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MOSICHUTEJIBHASA 3AITHCKA

PaGouasi mporpaMMa COCTaBjieHa Ha OCHOBE aBTOpckod mporpammsel ['.f1.Mskumesa s
K0T ¢ yray6nenHeiM u3ydenumem npeamera. 10-11 xmacc. Mocksa [poda 2010 r. Cocrasurenu
B.A Koposun, B.A.Opnog. [Ipn cocrtaBneHHH IIpOrpaMMbl HCIIOJb30BATMCh HOPMATHBHO-IIPABOBBIC
JOKYMEHTBI: NpHKa3 MunucrepcTsa obpazoBanust u Hayku P® ot 10 Hosabpa 2011 r. Ne 2643 «O
BHECEHHH M3MeHeHHil B DeepaibHblii KOMIOHEHT rOCYIapCTBEHHBIX 00pa3oBaTe/IbHBIX CTAHAAPTOR
HAYANBHOTO OOIIero, OCHOBHOrO o0wero u cpegHero (mosmHoro) obmero o6pa3oBaHus,
YTBEpKICHHBIH IpHKazoM MuHKCTepcTBa 0bpasoBanus Poccuiickoit denepanuu ot 5 maprta 2004 r.
Ne 1089».

Kypc dusuku B paboueil mporpamMe cpefHero o0mero obpa3oBaHis CTPYKTYPHPYETCs Ha
ocHOBe  (M3MUECKUX  TEOPHH: MeXaHWka, MOJeKynspHasd  (GH3MKa,  3JIEKTPOIMHAMHKA,
3JIEKTPOMArHUTHbIE KOJIECOAHHS H BOJIHBI, KBAHTOBAs (PU3MKA.

H3yuenue usuku 6 006pazosamensHblx yupexscOeHusx cpeoHezo (nonnozo) obwiezo

00paz06anus HANPAGIEHO HA 0OCMUNCCHUE CEOYIOUUX Wenell:

O 0ceoeHue 3HAHUI O METOJAX HAYYHOTO MO3HAHMA TPUPOJBI;, COBPEMEHHOH (H3MYECKOH
KapTHHE MHpa: CBOMCTBaX BENIECTBA M MOJI, [IPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSAX, AMHAMHYECKHX M CTATHCTHMYECKMX 3aKOHaX MPHPOJIBI, DIE€MEHTapHBIX
yacTHI, ¥ (YHIAMEHTANbHBIX B3aHMOJEHCTBHAX, CTPOCHMH M 3BOMIOUMHM BceneHHOH;
3HAKOMCTBO C OCHOBAMH (PYyHIaAMEHTAIBHBIX (PH3HIECKHX TEOPHH: KIIACCHICCKOH MEXaHHUKH,
MOJIEKYISIPHO-KMHETHYECKOM TEOPUH, TEPMOIMHAMHKHM, KJIACCHYECKOH 3JIEKTPOAMHAMHUKH,
CIIEIMAIBHON TEOPHH OTHOCUTEIHOCTH, KBAHTOBOH TEOPHH;

O 061adeHue yMeHUsMU TIPOBOJUTH HAOIO/IEHN, UIAHUPOBATh U BHIMOIHATE KCIEPUMEHTBI,
00pabaTeiBaTh pE3y/BTATHl HM3MEPCHUH, BBIIBHTaTh THIOTE3bl M CTPOHUTH MOJEIH,
YCTAHABIIMBATE TPAHHUIIB] HX IPUMEHHMOCTH;

o npumenenue 3Hanuil 10 Gusuke s 0OBSICHEHHS ABISHHH NPHPOIBI, CBOWCTB BEIIECTBA,
NPHHUMIOB  pabOTBI  TEXHMYECKMX  YCTpoilcTB,  pemeHMs  (GH3M4eCKMX  3a7ad,
CaAMOCTOSITEJIFHOTO TIPHOOpPETCHHUS | OLIEHKH [IOCTOBCPHOCTH HOBOH HMH(pOpMALHH
(usHuecKkoro cojepKaHus, HCIIONB30BAHNS COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHH
JUTs TIOMCKA, TIepepaboTKH | TIpeIbIBiIeHUs y9eOHOH 1 HayIHO-TIOMYIApHOH HHMOPMALKH 110
busuxe;

O pazeumue ROIHAGAMETLHBLIX  HUHMEPECcOo8, UHMENNeKMYaibHblX U  MEOPYEcKux
cnocobnocmeil B IpoLiecce pelerns GU3nUecKuX 3a1ad U CaMOCTOATEIBHOIO NPHOOPETEH S
HOBBIX 3HAHMH, BBIMOJHEHHS JKCICPHUMEHTAIBHBIX HCCICJOBAHHH, MOATOTOBKH OKIAJIOB,
pedepaToB ¥ APYTHX TBOPUYECKUX pPaboT;

O 6ocnumanue [JyXa COTPYIHHYECTBA B TIpOlLlECCE COBMECTHOTO BBINIOJIHEHHS —3ajad,
YBAKMTETBHOTO OTHOIIEHHMS K MHEHHIO OIIOHEHTa, OOOCHOBAHHOCTH BBICKA3BIBAEMOH
[IO3MIMH, TOTOBHOCTH K MOpPalbHO-3THYECKOH OIEHKE HCIOIb30BaHHA HayJHBIX
NIOCTHXKEHHH, YBaXKEHHS K TBOPIAM HAYKH M TEXHHKH, 00ECIIEUMBAIOIINM BEIYyIIYI0 POIb
(U3UKHN B CO3IaHHY COBPEMEHHOI'O MHPA TEXHHKH,

O UCHONb30GAHUE NPUOOPEMEHHbIX 3HAHWE U YMeHul [Uld PENICHUS NPAKTHYECKHX,
KU3HEHHBIX 3324, PAlMOHAIBHOTO IIPUPOAOIIOIL30BAHNS U 3alIHTBI OKPYXKAIOMIEH CPeE,
obecrieyenusi O€30IMACHOCTH >KH3HEIEATENRHOCTH 4enoBeka M obmectsa. Ilpuobperenus
TPaKTHYECKOTO OINBITA JACATCIBHOCTH, MNPEeJIECTBYIOmEH NpodeccHoHanbHOH, B OCHOBE
KOTOPOH JICKUT NaHHBNH yueOHbI npeamer.

OdueyuedHbIe YMEHHS, HABLIKH M CIIOCODBI AeATeILHOCTH

PaGouas mporpamMma IIpeaycmarpuBaerT (OPMHPOBAHME Yy IIKOIBHHKOB 0OlIey4eOHbIX
YMEHHH W HAaBBIKOB, YHHBEPCAIbHBIX CIOCOOOB AEATENBHOCTH M KITIOYEBBIX KOMIICTCHIHH. B aTOM
HAIPABICHAM TIPHOPHTETAMH [V IIKOJBHOrO Kypca (H3HKM Ha 3Talle OCHOBHOrO 00miero
00pasoBaHus SBJIAIOTCA:



Ilo3nasamenvras deamenbHoCHb:

O HCIOJB30BAHHE VISl MO3HAHHS OKPYKAIOMIETO MHPAa pPa3iMYHBIX E€CTECTBEHHOHAYYHBIX
METO/IOB: HaOIII0JeHHE, H3MEPEHHE, IKCIICPHMEHT, MOIETMPOBAHHE,

o ¢opmupoBanne yMenHui padiHyaTh GaKTHI, THIIOTE3bI, IPUYHHBI, CIIEICTBHSA, JOKA3aTeIbCTRA,
3aKOHBI, TEOPHH;

O OBJIAJCHHE A/CKBATHBIMH CIOCODAMH pELICHMS TEOPETHUECKHX M OKCHEPUMEHTAJbHBIX
3agay;

O TPHOOPETEHHE ONBITA BBIIBMKEHUS THIOTE3 sl OOBACHEHMS M3BECTHBIX (DAKTOB M
DKCIEPUMEHTAIBHOM MPOBCPKHU BBIJBUIAEMBIX THIIOTC3;

O  gopmuposanue 0Oy4arOmuXCA TPAKIAHCKOH OTBETCTBEHHOCTH M MPABOBOTO CAMOCO3HAHMUS,
AYXOBHOCTH M KYJbTYpPbI, CAMOCTOATEIBHOCTH MHHUIIMATHBHOCTH, CIIOCOOHOCTH K yCTICHIHOM
COIMATH3aLUMH B OOIIECTBE, TOTOBHOCTH OOYWAIONMXCA K BHIGOPY HampaBleHHH CBOei
NPO(GEeCCHOHANBHON NeATeNbHOCTH; AupdepeHuuanyus W UHIMBHIYaTH3anus o0ydeHus
MHPOKHMH H THOKHMH BO3MOXHOCTAIMH TOCTPOCHHS 00YYAfOIMMUCS HHIHBHIYAIbHBIX
00pa30BaTeIbHBIX MAPLIPYTOB B COOTBETCTBHH C JIMYHBIMA HHTEPECAMH, WHIMBHLYAIbHBIMH
0COOEHHOCTAMH M CIOCOOHOCTAMH;

UHGOPMAYUOHHO-KOMMYHUKAMUEHAA 0eAMETbHOCHD

O BIIAJCHHE MOHOJOTHYECKOH M AMAIIOTMYECKOH peubio, pa3BUTHE CIIOCOOHOCTEH TMOHMMATH
TOYKY 3peHHsI cOOeceJHHKA H MPHU3HABATE MPABO HA HHOE MHEHUE;,

O HCIOJb30BaHHME I PELICHUS [O3HABATEJbHBIX M KOMMYHHMKaTHBHBIX 3a[a4 pa3IHYHbIX
HCTOYHHKOB HHQOPMALIHH,

pedhnexcuenan desmensnocme:

O BIIAJCHHE HABBIKAMH KOHTPOJS M ONEHKH CBOEH JeATENbHOCTH, yMEHHEM IIpeIBHICTh
BO3MOYHBIE PE3YJILTATEl CBOMX JCHCTRHIA;

O oOpraHu3anus y4eOHOW IEeATENbHOCTH: IOCTAHOBKA LEJH, IUIAHMPOBAHWE, ONpEe/IeHHe
OITHMAJIBHOT'O COOTHOIICHHA LICTIH U CPCIICTB,;

Ha ocHoBanmu npukasa MunuctepcTBa obpasopanus u Hayku PO ot 10 HosGps 2011 1. Ne
2643 obecrneynTh NOMCK HY:KHOH HHMOPMALMH 110 3a[aHHOHN TEME B HCTOYHHKAX Pa3IHYHOTO THIIE, B
TOM HHCIAC [OHCK HHpOpPMAINK, CBA3AHHOH ¢ IIpodeccHOHATBHBIM  00pa3OBaHHEM WU
npodecCHOHANBHON NEATENBHOCTHIO, BAKAHCHAMH HA PBIHKE Tpyda M paboToil ciyx6 3aHSTOCTH
HaceneHuA. M3BicyeHne HeoOxoaumMod MH(pOPMALMH M3 MCTOYHHKOB, CO3JAHHBIX B Pa3THIHbIX
3HAKOBBIX CHCTEMaX (TEKCT, Tabnuua, rpaduK, JuarpaMma, ayAHOBU3YATBHBIH PSI U Jp.), OTACICHHE
OCHOBHOH HH(OPMALUH OT BTOPOCTENEHHOH, KPHTHIECKOE OLIEHHBAHUE T0CTOBEPHOCTH TIONYYEHHOM
uH(pOpMALKY, Nepeaada coep)anusi HHPOPMALHMK aJeKBAaTHO MOCTABJICHHOM IeMH (CKATO, [UIOTHO,
BEIOOpOUHO). [TepeBos MHpOPMAIMK H3 OHON 3HAKOBOI CHCTEMBI B IPYTYIO (M3 TEKCTa B TaduIy,
M3 ayIHOBH3YAITBHOTO Psa B TEKCT M Ap.), BEIOOP 3HAKOBBIX CHCTEM A[EKBATHO NMO3HABATEIBLHON U
KOMMYHMKaTHBHOH CHTyaLHH. YMEHHE PasBepHYTO 00OCHOBATH CYXKIEHHMs, JaBaTh ONpeleleHNs,
TPUBOINTE JOKA3aTeNbCTBA (B TOM YHC/IE OT NPOTHBHOTO). OGbACHEHHE W3YUEHHBIX MTOT0KEHHH Ha
CaMOCTOATEIILHO MON0OPAaHHBIX KOHKPETHBIX IPHMEPAX.

TPELOBAHMA K YPOBHIO ITOAIOTOBKH BBIITYCKHUKOB
B pesyabTarte usyuenus puznkn Ha npoduinHOM ypoBHe obyuarommiics 10JKeH:

3HATHL / IOHHMATH

" CMBICT NOHATHIH: (usnueckoe sBIeHHe, ¢u3NYecKas BelHUHHA, MOJENk, THIIOTE3a,
TIPHHIHIL, TIOCTYIIAT, TCOPHs, NPOCTPAHCTBO, BPEMsl, HHEPLUAIbHAS CHCTEMA OTCUETA, MaTepHaIbHAs
TOUKa, BCINCCTBO, B3aMMOJCHCTBHE, WMICATBHBIH a3, PE30HAHC, JMEKTPOMATHHTHBIE KoyicOanus,
3/IEKTPOMArHUTHOE TI0JIE, JJIEKTPOMArHHTHAs BOJHA, aTOM, KBaHT, QOTOH, aTOMHOE AApO, AedeKT



MAacChl, SHEPTHS CBSI3M, PAIHOAKTUBHOCTh, HOHU3UPYIOIIee U3IyYeHHE, IUIaHEeTa, 3B€3/1a, TaJlakTHKa,
Bceenennas;

" CcMBICH (PH3HYECKMX BeJHMYMH: TIepeMelleHHe, CKOpPOCThb, YCKOPEHHE, Macca, CHIIa,
JaBJIEHHE, UMIY/IbC, paboTa, MOIMIHOCTh, MEXaHHYECKAsA SHEPTHA, MOMEHT CHIIbI, MEPHOM, YaCTOTA,
aMILTUTY/1a KolieOaHHii, 1THHA BOIHB], BHYTPEHHSS SHEPIHsA, CPE/IHAA KHHETHYECKas YHEPTHA YACTHIL
BeniecTsa, abCOJIIOTHAS TEMIIEpPaTypa, KOIUYECTBO TEIUIOThI, YJElbHAs TEIUIOEMKOCTh, yIeIbHas
TENN0Ta TapooOpa3oBaHMA, yAeldbHAas TEIUIOTAa IIIABJIECHHS, YAeNbHas TEMJIOTa CropaHus,
3JIEMEHTAPHBIN SMIEKTPUYECKHH 3apss, HANPSIKEHHOCTh 3JICKTPHYECKOTO II0Js, Pa3sHOBHIHOCTHL
MOTEHIHAIIOB, 3JEKTPOEMKOCTh, JHEPIUA JJICKTPHYECKOrO IO, CHIa JJICKTPHYCCKOTO TOKA,
3JEKTPUYECKOE HAMPSHKEHHE, AIEKTPHIECKOE COIPOTUBIICHUE, JIEKTPOIBHIKYINAS CHIIA, MATHUTHBIH
MOTOK, HHIYKIIASI MAarHUTHOTO TI0JISL, TIOKa3aTeslb MPEIOMIICHHUA, ONITHYCCKAA CHIa JINH3BI,

*  cMBICA (HU3NYECKHX 3aKOHOB, NMPHHUHMIOB H MNOCTYJaToB ((HOPMYIHMPOBKA, TPAHHIBI
[IPUMEHHMOCTH): 3aKOHbl JWHaMHku HEI0TOHA, NMPHMHIMIBL CYNEPHO3UIMH U OTHOCUTEIBHOCTH,
3akon [Tackans, 3akoH Apxumena, 3aKoH ['yka, 3aKOH BCEMHPHOT'O TSATOTEHHS, 3aKOH COXpPaHCHHs
IHEPrMH, UMITY/IbCA M JIEKTPHYECKOro 3apsia, OCHOBHOE ypPaBHEHHE KHHETHYECKOH TEOPHH ra3oB,
ypaBRHEHHE COCTOSHHS MIEATBHOTO Ia3a, 3aKOHBI TePMOIMHAMMKH, 3ak0H Kynona, 3akoH Oma s
nosiHoil uenw, 3akoH J[xoyns-JleHna, 3aKOH 3IEKTPOMAarHUTHOW MHAYKIIMH, 32KOHBI OTPayKCHHA M
NPETIOMIIEHHS] CBETA, IIOCTYJIAThl CIENMAIbHOH TEOPMH OTHOCHTENBHOCTH, 3aKOH CBS3HM MAacChl M
JHEPruH, 3aK0HKI (hoToaddexra, nocrynarsl bopa, 3aKkoH paJHOaKTUBHOTO pacnaja;

*  BKJa/J POCCHICKHX M 3apy0eKHBIX YUeHbIX, OKa3aBIIHX HaHOObIIee BIHIHHE HA PA3BUTHE
huznky;

YMETEL

"  ONHCBLIBATH M OOBSACHATHL PE3YJLTATHI HAONIONEHHH H 3KCNEPHMEHTOB: HE3aBHCHMOCTb
YCKOPEHHS CBOOOHOTO MaJeHHs OT Macchl MAfAlOIero Teja; HarpeBaHHe rasa MpH ero OBICTpOM
CHKATHH W OXJIAXKICHUE ITPH OBICTPOM pACIIMPEHHH; IIOBBIIICHHE JaBJICHHUA rasa npH ero HarpeBanuu
B 3aKPBITOM COCY/Ie; GPOYHOBCKOE JBIYKCHHUE, SIIEKTPH3AIHA Tell IIPH UX KOHTAKTe; B3aHMOICHCTBHE
NPOBOJHHUKOB C TOKOM; JAeHCTBME MArHHTHOrO II0Jii Ha TIPOBOAHHK C TOKOM; 33aBHCHMOCTE
COMPOTHBIICHHUS TIOIYIIPOBOJHUKOB OT TEMIIEPATYPBI W OCBCIIEHMS, NEKTPOMATHHUTHAA HHIYKIHU,
pacIpoCTpaHeHHe JJIEKTPOMATHUTHBIX BOJH; JUCIEPCHS, MHTepOhepeHIHa H IU(paKius CBETa,
M3JIy4CHHE W TIOTJIOIICHHE CBETA aTOMaMH, JIHHEeHYaThle CIICKTPhI; GoTO3()dEKT; pajiHOAKTHBHOCTE;
OCHOBHBIE TIOJIOKEHHS H3y4aeMbIX (DH3MUECKMX TEOpHl M HX polb B (GOPMHPOBAHHH HAy4HOIO
MHPOBO33PEHHS;

* NPHBOIMTHL NPHMEPHI ONLITOB, WITICTPHPYIOIIHMX, YTO: HAOMIONEHHS M 3KCIEPUMEHT
CIy’KaT OCHOBOM [UIS BBIABHIKEHHS THMIOTE3 M IIOCTPOCHHMSA HAYYHBIX TEOPHH, OKCIICPHMEHT
MO3BONAET NPOBEPUTH UCTHHHOCTH TEOPETHYECKHX BBIBOJOB; (PU3HYECKask TEOPHs Ja€T BO3MOXKHOCTh
OOBSACHSTEL SIBICHUS MPHPOALI M Hay4dHbIe (AKThl; (U3MUECKas TEOPHS MO3BOIACT IpeICKa3bIBaTh
ellle HEU3BECTHBIE SBJEHHS W HX OCOOEHHOCTH; INpU OOBSCHEHWH TPUPOJHBIX SBICHHA
HCIIONB3YIOTC (DH3UUECKHE MOJENH; OJUH U TOT )K€ NIPHPOJHBIH OOBEKT MM SBICHHE MOXHO
HCCJIEOBATh HA OCHOBE MCIIOJIBb30BAHMS PA3sHBIX MOJeNeH; 3aKOHbI (PH3UKH M (QU3HIECKHE TEOPUH
UMEIOT CBOM ONPENEICHHBIE IPaHHIIbI IPHMEHHMOCTH,

* ONMCHLIBATH (YHIAMEHTA/IbHbIE ONbIThl, OKa3aBIME CYUECTBEHHOEe BJHSHHE Ha
pa3BuTHE (PHIHKH:

*  [OPUMEHATH MOJYYeHHble 3HAHUSA A8 pelieHus PU3NYECKUX 3aaY;

*  onpemeATh: XapakTep (U3NICCKOro mporecca 1o rpaduxy, Tabmume, hopmyre; IPOLYKTEI
SIEPHBIX PEAKLMil Ha OCHOBE 32KOHOB COXPAHEHHUA JICKTPHIECKOT0 3apaaa H MacCOBOI0 YHCIIa;

"  M3MePSATh: CKOPOCTb, YCKOPEHHE CBOOOJHOrO NAACHHs, Maccy Tesa, IIOTHOCTh BEIIECTBA,
cuiy, paboTy, MOIIHOCTB, JHEPTHIO, KOIQOHUIMEHT TPEHWs CKOJBKCHHS, BIAKHOCTH BO3AyXa,
YIEIbHYI0 TEIUIOEMKOCTh BELIECTBA, YAENBHYI0 TEIUIOTY IUIABJICHHS JbJd, JJICKTPHYECKOE
conporusnerne, DJIC w BHyTpeHHee CONPOTHBIICHHE HCTOYHHKA TOKA, MOKA3aTellb MPEIOMICHHU
BEILIECTBA, ONTHYECKYIO CHITY IMH3BI, IJTHHY CBETOBOI BOIHBI; IPEJCTABNIATH PE3YIbTAaThl H3MEPECHHH
C YU€TOM HX TOIPEIIHOCTEN,

* [PHBOINTHL NPHUMEPHI NPAKTHYECKOro NpHMeHeHMs (U3MYeCKHX 3HAHMHA: 32KOHOB
MEXaHMKH, TEPMOJWHAMHKM M  3JIEKTPOJIMHAMHMKH B  OJHEPTCTHKE, PpAa3sJHYHBIX  BHIOB
3JIeKTPOMATHHTHBIX M3IyHeHHil [T PasBHTHs PajHo- H TENEKOMMYHHKAlMH; KBAHTOBOH (QH3HKA B
CO3TaHMH AJTEPHOHN dSHEPTETHKH, JIa3€POB;



" BOCHPHMHHMATL H Ha OCHOBEe IOJYYeHHbIX 3HAHMI CAMOCTOATE/]ILHO OIEHUBATH
HHbOpMaLuI0, coaepxantyiocs B coodbnenusx CMU, HayuHO-TIONMYIAPHBIX CTATBAX;

" MCHOJb30BATH HOBBIE HMH(OPMAIHOHHBIE TEXHOJIOTHH Ui TIOMCKa, 06paboTkm W
MpPeIbsABICHHS HHpOPMALKK N0 (PU3HKE B KOMITBIOTEPHEIX 0a3aX JaHHBIX U ceTsX (cetu MHTepHeT);

* HCIO/JIB30BaTh NMPHOOpPeTEHHbIe 3HAHHMA M YMeHHS B NPAKTHYECKOH JesTeJIbHOCTH H
NOBCEAHEBHOH KHM3HM s obecnieucHus OE30TMACHOCTH IKM3HENEATENBHOCTH B IIPOIECcCe
HCIIO/Ib30BAHUS  TPAHCTIOPTHBIX CPEICTB, OBITOBBIX OIEKTPONMPHOOPOB, CPEACTB pajguo- M
TETEKOMMYHHKALHOHHON CBSI3H; 4HANM32 M OLEHKM BIMSHUA HAa OPraHH3M 4YeJOBEKA U JPYyrHe
OpraHU3MBbl 3arps3HECHUA OKPYKAIOIIEH CPe/ibl; PAllMOHAILHOTO IPHPOIOIIOIL30BAHUS U 3aIlUThI
OKpYKalOLICH Cpeabl; OmnpeseneHus COOCTBEHHOH MO3MIMH 10 OTHOIIEHHI0 K JKOJOIMYECKHM
npobieMaM ¥ IIOBEICHUIO B IPUPOJHOMN Cpeje.

IIpo¢uibHbi ypoBeHs cTaHZapTa y4eOHOTO MNpeIMeTa BBIOMPAETCS MCXOOS M3 JTHUYHBIX
CKIOHHOCTEH; moTpeOHOCTel 00yJalomerocs W OPHEHTHDOBAaHHE €0 Ha TONTOTOBKY K
MOCIEAYIOIEMY MPOQECCHOHATBEHOMY 00pa30BAHHIO MIAH NPODECCHOHATBEHON IEATENLHOCTH M
IPHOOPEeTEHHS TIPAKTHYECKOTO OTBITA TeATENBHOCTH, TIPEIIECTRYIOmEH MPohecCHOHATBHOA.



Conepaxanue nporpammel 10 — 11 kiace
(340 uacos, 5 yacoB B He/IeJII0).

Pazden 1. HayuHblii MeTO/I IO3HAHHS MPHPObI (2 Haca).

duznka — pyHIaMeHTABHAS HayKa O Tpupoje. Hayunslit MeTo1 TO3HAHHA.

MeTopl HAyYHOTO MCCIIEAOBAHHUS (PH3MYECKHX SBICHHH. DKCIIEPUMEHT M TEOPHS B
Tporecce MO3HAHMA NPHPOABL [lorpemmHOCTH M3MEpeHHH (DH3UYECKHX BCTHYHH. Onenka
PAHHI] [IOTPEIIHOCTEH, YUeT MX TIPH BBIMHCICHHAX M NPH MOCTpoeHud rpaduxos. Hayumsie
runote3sl. Momemn ¢umsuueckux sBJACHMH. (DH3MYCCKHC 3aKOHBI M TCOPHH. ['paHHIEI
TIPHMEHMMOCTH (H3HUECKUX 3aKOHOB. Pu3uueckas kapruHa Mupa. OTKpBITHSA B ¢(usuxe —
OCHOB4 nporpecca B TEXHHUKE U TCXHOJIOTHH HpOPI.’BBOHCTBEL.

Pazoen 2. Mexanuka (46 4acos).

Cucremsl ortcdera. CIocoOBl ONMMCAHHS MEXaHWYECKOro [IBIDKCHHsA. CKaluspHBIC H
BEKTOPHBIE (DM3UYECKUE BENMYMHBL MTHOBEHHAS CKOPOCTh. YCKopeHue. PaBHOYCKOpEHHOE
IBIDKEHNE. [IBHKEHHE 110 OKPYKHOCTH C TIOCTOSHHOM ITO MOJYJII0 CKOPOCTBIO.

Macca W CHiIa, crmocoObl HX M3MepeHHs. [IPHHLMI CYNEpHO3HMIHH CHI. 3aKOHBI
nuHAMUKH. MHeplManbHele CHCTeMBI oTcyeTa. MIHBapHaHTHBIE H OTHOCHTE/IBHBIE BEIUYHHBI B
KJIacCHyecKoi Mexanuke. IIpuHIuMn oTHOCHTENBHOCTH [anunes. 3aK0H BCEMHPHOTO TATOTEHHA.
BpamarensHble ABIKCHHS Tenl. SBnenus, HabmoJaeMble B HEMHEPIHAIBHBIX CHCTEMAX OTCHETA.

3akoH coXpaHeHHs MMIyTbca, KHHeTHUecKas dHeprus W paboTa. 3akoH COXpaHEHHA
MOMeHTa uMIyJIbca. KuHeTnyeckas sHEPIrHs BpaIIaoIIerocs Temia.

[ToTeHupansHas 3HEprusl Teja B TpaBUTalMOHHOM mnone. [loreHuWansHas 3SHEPrHs
yIIpyro Ae()OpMHPOBAHHOIO TEIA.

3aK0H COXpaHEHHS MEXAaHWYECKOH YHEPTHH.

Mexanuueckue konebanus. I'apMoHHdeckne konebanus. CBOOONHBIE H BBIHYK/ICHHBIC
xonebanwms. IlpeBpamienus sHepruu npH konebanusx. SIBmeHus pesoHaHca. Mexanwveckue
BostHbI. Cymepriosuius BosH. MaTepdepenuns v qudpaxims BOJIH.

Paszoen 3. MoJexkyasipHas pu3nka u TepMoIHHAMHKA (36 daca).

MonexyIspHO-KHHETHYECKas TEOPHS CTPOEHHs BelecTBA M €€ DKCIEePHMEHTATbHBIE
ocHosanusa, OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KHHETHUECKOH TEOPHH Ta30B.

AOco0THAs TeMIiepaTypa. Y paBHEHHE COCTOSHHA H/IEaIbHOrO rasa.

CBfA3b CpejHEH KHHETHYECKOW 3HEPTHH TEIIOBOTO ABIXKCHMSA MOJIEKYJ ¢ abCOMOTHOR
TEMIIEpaTypOH.

CrpoeHHe KHUAKOCTEN U TBEPABIX Tel. MI3MCHEHUS COCTOSHHUH BemecTBa. MexaHH4ecKue
CBOICTBA TBEPIBIX TEIL.

BuyTpeHHss sHeprusa. Padora u Temlonepenada Kak cHOCOObI M3MEHEHHS BHYTPCHHEH
sueprud. IlepBBIif 3aKOH TepMOIMHAMHUKHM. AnuabaTHeii mpomecc. Bropoir  3aKkoH
TepMOAMHAMUKH. [IPHHUHIBI ICHCTBUS TEIUIOBBIX MamuH. [1podieMsl TEIUIOOHEPTCTHKH H
OXPaHa OKPYKaIOIIEH Cpebl.

Pazden 4. dnexrpoaunamuka (nagano 40 gacos + 20 gac).

DeMeHTapHBIH 3IeKTpUYECKUH 3aps. 3aKOH COXPaHEHHs JJICKTPHYECKOro 3apsjia.
Bakon Kymona. Hanpsokennocts —nekTpudeckoro mons. [Ipumiun — cymepriosuuuu
JIEKTpUYECKHMX  mojeil. [loTeHnmam OIeKTPUYECKOTo mons. PasHOCTP  MOTEHLHAJIOB.
IIpOBOJHMKA M [M3NEKTPHKH B JJIEKTPHYECKOM II0Jie. DNIEKTPHYECKAs EMKOCTb. DHeprus
ANEKTPHYECKOTO TOJIS.



VICTOYHHKH TMOCTOSHHOTO TOKa. DIICKTPOABHKYIIAs cHiad. 3akoH OMa Ui IOJHOM
DJICKTPUHECKOH MENH. DNEKTPUYECKHI TOK B METa/iaX, JNMeKTPOIUIMTAX, ra3ax u BaKyyMe.
IInasma. TTomynposomuuku. CobcTBeHHas M IpHMECHAas MPOBOIUMOCTE TIOJIYIIPOBOTHUKOB.
IlomynposoaHuKOBBIE IPHGOPEL.

Munykuus marauTHOro moist. Cumima Ammepa. Cuna Jlopennia. MaruutHsic cBoiicTBa
BEIIECTBA. DIEKTPOIBUrATEb.

3aKoH  DJIEKTPOMAaTHHTHOW — WHAyKuMu.  IlpaBuio  Jlenia. CamonHgykuus.
MHAYKTHBHOCTB. DHEPrUs MATHUTHOTO 110181, MHIyKIMOHHBIH TEHEPATOp 3JIEKTPHUECKOTO TOKA.

Pazden 5. JNeKTPOMArHUTHEIE KoJIeGaHust ¥ BOANBI (52 Taca).

Konebarenpueiii konTyp. CBOGOAMBIE 3MEKTpPOMArHUTHBIE KoNeGanus. | apMOHHMYECKHE
JNIEKTPOMATHUTHBIE KoJieDanus. BIHYXIeHHBIE JIEKTPOMATHUTHBIE KOJTeHAHMS. [lepemennsrii
ToK. KonjgeHncatop u karymika B LENM INEPeMEHHOTO TOK4. AKTHBHOE COIIPOTHBIIEHUE.
DnekTpuyeckuit pesonanc. IIpousBoacTBO, Nepenaya u MOTpebIICHHE TEKTPHICCKONH SHEPTHH.
Tpancdopmarop.

ONeKTpOMarHuTHOE moue. Buxpesoe JNMEKTPHIECKOE mone. CxopocTs
SIEKTPOMAarHUTHBIX BOJH. CBOHCTBA 3MEKTPOMArHUTHBIX BonH. [Tonsipusanus, HHTEp(epeHIms
1 IHQPAKIAS 3JICKTPOMATHHTHBIX BOJIH. [IPHHIIMITBI PAIHOCESI3H ¥ TeIEBHICHNS,

CkopocTe cBeTa. 3aKOHBI OTpaKEHHs W TIpeJOMiIeHHs cBera. IloiHoe OTPAKEHHE.
Nurepdepenuus ceera. [Iudpaxuus ceera. Jludpakuuonnas pemerka. Ilonsgpusanus ceera.
Hucnepcus cpera. JInusel. @opMynia TOHKOH NMHH3BL OnTHYECKHE npubopsl. Paspemaronas
CTMIOCOOHOCTB ONTHYECKHX MPHGOPOB.

Ioctynatsr cnenmansHo#  Teopuu OTHOCHTENbHOCTH. IIONMHAS DHEPrHsl IOKOSL.
PematusucTckuit umiynsc. dedekT Mace H JHEPIUs CBA3M.

Pa3zoen 6. KpanroBas ¢puznka (28 yaca).

I'mmoresa Ilianka o kBadTtax. Morosnextprueckuii s¢ddext. 3axoms dorodpdexra.
Vpaeuenne OiiHmTeiiHa a1 Qortosddexra. Dorton. [laBnenue caera. KopnyckyisipHo-
BOJIHOBOM JyaJIM3M CBOHCTRB CBETA.

Mogenu crpoenuss aroma. Onbitel Pesepdopma. OObAcCHEHHE THHEHIATOrO CIeKTpa
BOJOpO/Ia Ha OCHOBE KBaHTOBBIX MOCTYJ1aT0B bopa. I'unmoresa jie Bpoiiis o BOJHOBBIX CBOHCTBAX
gactull.  Judpakuus onextponos. CooTHomieHMe — HeonpeneneHHocTeil  [eiisenbepra.
CnonTtanHOE M BEIHY)X/ICHHOE H3IyueHHne cBeTa. Jlazepsl.

CocrtaB u cTpoenue aToMHOro sapa. CBOMCTBA SAEPHBIX CHI. DHEPrusi CBS3H ATOMHBIX
Anep. Bumel pamHMoakTHBHBIX TpEBpAIEHHH AaTOMHBIX siaep. SlaepHble CIIEKTPHL. 3aKoH
PaaMoaKTHBHOTO pacraga. CBOHCTBA HOHH3HPYIOWINX AMEPHBIX H3TydeHui, J[[03a H3TydeHus.

Anepubie  peakumyn. llemHas peakums IeleHHs sgep. SlnepHas  dHepreTHKA.
TepMmosinepHBIi CHHTES.

OneMeHTapHble YacTUIBL. DYHIaMEHTATLHBIE B3aUMOIEHCTBHL.

Paszoen 7. Ctpoenne Beenennoii (6 uacos).

IIpuMeHHMOCTE  QyHIAMEHTaNbHBIX —3aKOHOB (DH3UKM K  H3yYEHHUIO TIPHPO/IbI
KOCMHYECKMX 00BEkTOB M siBnenuil. KocMmuueckHe wHccleoBaHHA, WX HayuHoe H
SKOHOMHYecKoe 3Hayenue. ColHedHas aKTHBHOCTL M eé BIMSHHE Ha 3eMilo. MCTOYHHKH
suepruu ¥ BospacT Connua u 3eesn. Ilpencraenenne 06 oOpa3soBaHWH 3BE3N M TUIAHETHBIX
CHCTEM M3 Mex3Be3aHoM cpebl. Hama [Namaktrka u mecto CollHEYHOM CHCTEMBI B HEil. Hpyrue
ranakTHkH. [IpocTpaHCTBEHHO- BpeMeHHbIe MacmTabbl HabmoaeMoll BeeneHHO. PelikToBoe
usnydenue. [lonstue o pacmmpenun Beenennoii. Isomorms BeenenHoi,



JlaGopaTopHbie padoThI

1. H3y4yeHHe NBHCHHS Tela MO OKPYKHOCTH IOX NEHCTBHEM CHIIBI YIIPYTOCTH H

TAKCCTH.

B 00 2 O e BRI

M3yueHune 3aK0HA COXPAaHEHHS] MEXaHUUYECKOH SHePrHH.
OmsiTHas nposepka 3akona [eii-JIroccaka.

H3ydenne nmocneqoBaTeIbHOTO H MAPALICTEHOIO COSHHEHHUS IIPOBOJHHKOB.
Hsmepenne 3JIC 1 BHYTPEeHHETO CONMPOTHBISHNSA HCTOYHHKA TOKA.
HaGmonenue neficTBHS MArHUTHOTO T10JIS HA TOK.
M3y4yeHnne 3neKTpOMarHUTHON HHITYKIIHH.
M3MmepeHHe yckopeHHs cBOOOIHOTO MMaJleHHs ¢ IIOMOLIBI0 MasTHHKA.
W3smepenne nokasaTens NpeIoMICHHS CBETA.

10. onpenesieHHe ONTHYECKOH CHITBI U (DOKYCHOTO pacCTOSIHUS COOHparolef JIMH3bL.
11. Mi3amMepeHHe AIMHBI CBETOBOM BOIHEL.
12. HabmroieHHe CIIONIHOrO M JIMHEHYaToro CrekTpa.

Pu3HYeCKHH NPAKTHKYM

(20 gacos).

O6o61arinee nosropenue (15 yaca).

Peseps (3uaca)
VYuebHo-TemaTHYECKHH UIaH
10 xnace
Ne Tema Kon-go B mom wucne lpumeyanue
n.n. yacos VPOKU nao.p. npax. p. | koum. p.
1 | Beegenne 2 2
2 | Mexanuka 58 53 3
3 | OCHOBBI MOJIEKYIIIPHO- 20 18 1 1
KHHETHYCCKOH TCOPHH
4 | XKunkue U TBEp/bIE TENA 8 8
5 | OcHOBBI TEPMOIHHAMHKH 14 13 1
6 | DnexTpocTaTHKa 18 17 1
7 | llocTOsAHHBIN 17 14 2 1
NIEKTPHUCCKHUH TOK
8 | DuexTpHYECKHH TOK B 13 12 1
pa3IHYHBIX cpeax
0 | Puznyeckuii MIPaKTHKYM 10 10
10 | Peseps 10 10
Hmozo: 170 147 3 10 8




Y4yeOHO-TeMAaTHYECKHI IJIAH
11 knace

Ne

n.A.

Tema

Kon-e0
4acoe

B mom yucne

VPOKU

nab.p.

npax. p.

KOHM. .

Ipumeuanue

MarguTtHOE ose

1

DNeKTpoMarHuTHas
HHIYKIIHS

12

10

1

KonebGaHus 1 BOJIHEL:
MeXaHW4ecKue KoneOaHus
(11 gacoB);
JICKTPOMArHUTHBIE
konebanus (10 gacos);
IPOU3BOJICTBO, Ilepeaaya u
HCIIOIB30BaHHE
JIMEKTPHYECKOH 3HEPTUHA
(4 qaca);

MEXaHHYECKHE BOJTHEBI

(5 uacoB);
3JIEKTPOMArHHTHBIC BOJIHBI
(6 vacog).

36

34

OnrHka;

CBETOBbIE BOJIHEI (19 uacoB);
3JIEMEHTBI TEOPHH
OTHOCHTEIBHOCTH (5 4acoB);
U3JIy9€HHE U CIIeKTPHI

(5 yacog).

29

25

KpanToBas pusuka:
CBETOBBIC KBAHTHI (8 4acoB);
atromHas ¢usuka (5 yacos);
(u3uka atomHoro sapa (17
JacoB);

3IeMEHTAPHBIE YACTHIIBI
(3uaca)

33

32

ACTPOHOMHSL:

COJIHEYHBIE CHCTEMBI (4
qaca);

COJIHILIE M 3Be3/1bI (4 vaca);
ctpoenne Beenennoii (4
qaca).

12

11

3HaueHHe QUIHKH 115
O0BSCHEHHS MHPA U
pa3BUTHS
MIPOM3BOIUTEIBHBIX CHIT
obecTa

oo

Du3MYECKHH TIPAKTHKYM

10

10

O6o6maronee HOBTOpeHHE

23

23

Peseps

Hmozo:

170

149

10




TemaTnyeckoe ¥ MOYpPoYHOE INIAHUPOBAHHE MaTepHaa
no puszuke 1as puznko-xumMudeckoro 10 knacca
(170 uacos, 5 yacos B Hememo, I'..Msaxumegr, b.5.Byxosuer, H.H.Corckuii)

M | Ne Tema Kon-6o0 | Ilpumeuanue
n.n. 4acos
Beeoenue (2 uaca)
1 1 | ®usuka 1 nozHaHue Mupa. PH3HYECKHE BEIMYHHBL 1
2 2 | Knmaccuueckas MEXaHHKa H TPaHHIIBI et 1
IPUMEHHUMOCTH.
I. Mexanuxa (58 uacos)
1. Kunemamuka (18 uacos)
3 1 OCHOBHBIE TTOHSITHS KHHEMAaTHKH. 1
4 2 | BexktopHBIe BeTHUYHHEL. JIeHCTBHE HAJ BEKTOPAMH. 1
5 3 | TTpoekius BeKTOpa Ha OCh. 1
6 4 | Cnoco0Osl onmcanus aBmkeHHuA. CHcTeMa 0TCYETA. 1
7 5 | Pemenme 3agady no teme: «DJIEMEHTHI BEKTOPHOH 1
areOpsl. I1yTh U epeMEIEHHEY.
8 6 Ckopocts. PaBHOMEpHOE TPAMOJIHHEHHOE JBHXCHHE. 1
g 7 | Pemienue 3agad Ha pPaBHOMEPHOE MPAMOJIMHEHHOE 1
IBHKEHHE.
10 8 | OTHOCHTEIIEHOCTE MEXAHHUYECKOIr0 JIBMKEHUSA. 1
ITpuHUKT OTHOCUTEIBHOCTH B MEXAHHUKE.
11 9 | MrHoBeHHas CKOPOCTb. 1
12 10 | Yckopenue. [Tpsimonuuelinoe IBHIKEHHE c 1
IOCTOSHHBIM YCKOPEHHEM.
13 11 | Pemenne 3amad 1o Teme:  «XapaKTEPHCTHKU 1
PaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO ABHKEHHUIY.
14 12 | CrobogHoe mameHMe Tel — UYacTHBIM  Clydai 1
PaBHOYCKOPEHHOTO IPAMOIMHEHHOIO JBHKEHHSL.
15 13 | Pemenue 3agau no teme: «CB0OOIHOE MAACHHE TEMIN. 1
16 14 | PaBHOMEpPHOE [JBHIKEHHE Telna [0 OKPYKHOCTH. 1
[leHTpOCTpEMHUTEIILHOE YCKOPEHHE.
13 15 | DneMeHTh KHHEMaTHKH TBEPIOTO TEla. 1
18 16 | Yrinoeas ¥ 1MHEWHAas CKOPOCTH BpPAaIlEHUS. 1
19 17 | O6obmarome-nmoBTOPUTENIEHOE  3aHATHE II0 TEMeE: 1
«KuHemaTtuka».
20 18 | Koumponvuas paboma no teme: « KuHeMaTHKa». 1
2. lunamuxa (20 uacos)
21 1 OCHOBHOE YTBEP)KICHHE MEXaHMKH. MarepuanbHas 1
TOYKA.
22 2 | Iepeorit 3axkoH HeroToHa. MHEpIHAIBHBIE CHCTEMBI 1
oTCUera.
23 3 | Cuna. MHeprus. Bropoii 3akon HeroTona. |
24 4 | Tperuii 3axoH HeroTOHA. 1
o3 5 | [IpuHuun oTHOCHTEIBHOCTH 1 amuiest. 1
26 6 | Pemenue 3a1a4 Ha 3akoHb HeioTOHA 94acTs 1). 1
27 7 | Pemenue 3a1a4 Ha 3akoHBI HbplOTOHA (dacTh 2). 1
28 8 |Cumsl B Mexanuke. Cuna TATOTEHHA. 3aKOH 1
BCEMHPHOTI'0 TATOTEHHS.
29 9 | IlepBas xocMHUYECKasi CKOPOCTh 1




30 10 | Pemenue 3ana4 no Teme: «I paBUTALHOHHAS CHIIAY. 1

31 11 | Cuna tshxectH u Bec Tenia. HeBecoMocTs. 1

32 12 | Bec Tena, ABHIKYIIETOCH ¢ YCKOPEHHEM, 1

33 13 | Jlepopmanus u cuiisl yrpyroctu. 3akos ['yka. 1

34 14 | Pemienne 3amad mo TeMe: «J[BHKEHME Tema Tmon 1
JEHCTBUEM CHJI YIIPYTOCTH M TSKECTH.

33 15 | Jlabopamopnas paboma Nel «W3nydenue nBMKEeHHS 1
TEJa M0 OKPYKHOCTH I10J1 JCHCTBUEM CHIIBI YIIPYTOCTH
U TSDKECTHY.

36 16 | Cuiibl TpeHHS MEKTY TTOBEPXHOCTSIMH TBEP/BIX TeJ. 1

37 17 | Cusbl cONPOTHBIEHHUS NIPH JBHXKCHHH TBEPIBIX TENl B 1
KHIKOCTSX M ra3ax.

38 18 | Pemenne 3azay no Tteme: «J/[BHJKEHHME Ten TMOX 1
NeiICTBHEM HECKONBKHX CHII».

39 19 | Obobmarome-noBTOPHTENBHOE 3aHSATHE TI0  TEMeE: 1
«Iunamuka. CHiisl B mpupoie».

40 20 | Koumponsnas paboma mo teme: «/IuHamMuka. CHIB B 1
IIPUPOJIEY.

3. 3axonwi coxpanenun ¢ mexanuxe (20 uacoe).

41 1 | Ummymec. 3akoH COXpaHEHHs MMITYJIbCA. 1

42 2 | PeaktiBHOE nBMXCHHE. YCIIEXH B OCBOCHHH KOCMOCA. 1

43 3 | Pemenue 3a/1a4 Ha 3aKOH COXPAHEHUs HMITYITCA. 1

44 4 | PaboTa cuibl. 1

45 5 | MomHoCTb. 1

43- | 6-7 | Pemenue 3amau no teme: «Mexanuueckas pabora. 2

47 MoniHocTe».

48 8 | Oneprus. Kunernueckas sneprus. 1

49 9 | PaboTa CHIIBI TAXKECTH. 1

50 10 | Pabora CHIBI yIPYTOCTH. 1

51 11 | IloTeHIua bHas YHEPTHSL. 1

52 12 | 3akoH coxpaHeHHs SHEPTHH B MEXaHHKE. 1

53 13 | Pemenue 3aqa49 Ha 3aKOH COXPAHEHHs SHCPIHH. 1

54 14 | Jlabopamopnas paboma Ne2 «/3yueHHe 3aKoHa 1
COXpaHCHHS MEXaHMYECKOH SHEPTHIY.

55 15 | YMeHblIeHHEe MEXaHHTECKOH JHEPTHH 0] IeHCTBHEM 1
CHJI TPEHHA.

56 16 | Obo0maromnie-OBTOPUTEILHOE 3aHATHE 110 TEME: 1
«3aKOHbI COXPAHEHHS B MEXaHHKEY,

3 17 | Kowmponsras paboma 1o teme: «3aKOHBI COXPAHEHHS 1
B MEXAHHKE.

58 18 | DnemenTsl craTuku. [lepBoe ycnoBHe paBHOBeCHs 1
TBEPJIOTO TENA.

59 19 | MomenT cunsl. Bropoe yenosue paBHoBecus. 1

60 20 | Pemrenme JKCIEpHMEHTAIBHBIX 3a[aY HA PAaBHOBECHE 1

TBCPABIX TEII.

II. Monexynapnas gpuzura. Tepmodunamura (42 uaca)

1. Ochogvr monexyrapno-kunemuyeckoii meopuu (20 uacos)




61

—

Maxpocxonnqecxﬂe Tena. TemIoBEIe ABICHNUS.

62 2 | OCHOBBI MOJIEKYTISPHO-KHHETHYECKOI Teopun (MKT). 1
Hx omerrHOe 060cHOBaHMe. Pasmepe MoekyiL.

63 3 | Macca monekys. KommdecTso Bemectsa, Motb. 1

64 4 | BpoyHOBCKOE IBHKEHHE, 1

65 5 | Cunbl B3auMoeHCTBHS MOTTEKYIT. 1

66 6 | Crpoenne ra3006pasHbIX, KHIKHX H TBEPIBIX TEJI. 1

67 7__| MneanbHeiii ra3. TerioBoe ABHKEHHE MOTEKYIL. 1

68 8 | OcHOBHOE ypaBHeHHe MOJIEKY/IAPHO-KUHETHYECKOH 1
TCOPHH Trasa.

69 9 | Pemenne 3amau ma ocHOBHOe ypaBHenme MKT 1
HICAILHOIO rasa.

70 10 | Temnepatypa u TensoBoe paBHOBecHe. Onpenienenne 1
TEMIIEPATYPHI.

71 1T | Abcomornass Temmeparypa. Temmepatypa — Mmepa 1
CpeHEH KHHETHYECKOH JHEPIUH MOJIEKYIL.

12 12 | Usmepenue ckopocTeii ABHKEHHS MOJIEKYT Ta3a. 1

73 13 | Pewenne 3amau no Teme: «Temmeparypa. OHeprus 1
TCIUIOBOI'O JIBHKEHHS MOJIEKYID».

74 14 | Ypasuenne Menneneesa-Knanciipona. 1

75 15 | Pemenme 3amau Ha ypaBHeHHe MeHueleeBa- 1
Kuaneiipona.

76 16 | "'a30BbIE 3aKOHEI. 1

77 17 | Pemenue 3amaq no teme: «['a30BbIe 3aKOHBD». 1

78 18 | Jlabopamopnas paboma Ne3 «OnpiTHas mpoBepka 1
3axoHa I'eit-Jlroccaxay.

79 19 | O606marone-noBTOPUTENLHOE  3aHATHE [0 TEME: 1
«OCHOBBI MOJIEKYTAPHO-KHHETHIECKON TEOPHM».

80 | 20 | Koumponenas  paboma 1o TeMe:  «OCHOBBHI 1
MOJICKYJIAPHO-KUHETHYECKOH TEOPHIY.

2. ZKuoxue u meepovie mena (8 uacoe)

81 1 | Wcnapenne u kunenne. Hacsiuenusiit map.

82 2 | 3aBUCMMOCTh JaBIICHHS HACBINEHHOTO TIapa OT
remneparypel. Kunenue,

83 3 | BraxnocTs Bo3ayxa. 1

84 4 Penenwe 3amau no teme: «BlakHOCTH BO3[IyXa. 1

85 5 | Kpucrammgeckue n aMmopHsie Tena. 1

36 6 | Ilnapnenue u KpucTaIIM3aIMs |

87 7 | MexaHu4eckoe HampskeHHe. 1

88 8 Pemenne 3amay mo Teme: «ArperaTHoe COCTOSIHHE 1
BEILIECTBAY.

3. Ocnoevt mepmodunamuxu (14 uacoe)

89 1 BuyTpennsis sHeprus. 1

90 2. Pabota B TepMoguHaMuKe. 1

91 3 | Pemenwe 3a1a4 Ha pacueT BHYTPCHHEH YHeprHu. 1

92 4 | Konu4ecTBO TEILIOTEL. 1

93 5 | Pemenue 3ana4 Ha ypaBHeHHe TenIoBoro 6agaHca. 1

94 6 IlepBEIii 3aK0H TEpMOIHMHAMHKH. 1

95 7 | IlpuMeHeHHE TIEPBOTO 3aKOHA TEPMOIMHAMUKH K 1
Pa3IHUYHBIM IIPOLECcCaM.

96 8 | Pemenme 3amau no Teme: «[IpMMeHEHHE TEpBOTO |

3aKOHa TEPMOIHHAMHKH).




97 9 | Bropoil 3aK0H TePMOIWHAMHKH.

98 10 | CraTMcTHYECKOE  HCTOJIKOBAHHE  HEOOPaTHMOCTH
IIPOILIECCOB B IIPUPOJIE.

99 11 | Temmorste geurarenu. KI1] nsurarene.
100 | 12 | Pemenme 3amau Ha pacder KIIJI  TemmoBbix
JBUTATENCH.

101 | 13 | O6oOmarome-moBTOPHTENIBHOE —3aHATHE TI0  TEMeE:!
«OCHOBBI TEPMOAMHAMHKHY.

102 | 14 | Koumponswas  paboma 1o  Teme:  «OCHOBBI
TEPMOIMHAMUKH.

III. nexmpodunamuxa (nauano 48 uacos)

1. Ynekmpocmamuxa (18 wacos)

103 1 | DmexTpHuecKHH 3aps/ U 3JIEMEHTAPHBIE YACTHIIBL 1
104 2 | 3aK0H cOXpaHEHHs DJICKTPHUECKOr0 3apsa. 1
105 3 | 3akon Kynona. Eqununa 5JIeKTpHYECKOro 3apsjia. 1
106 | 4 | Pemenne 3aga4 Ha 3akoH Kynona. 1
107 5 | bouskogeiicTBHE M OEHCTBME HA  PACCTOSHHUM. 1

DNeKTpUIecKoe mole.

108 6 | HampspkeHHOCTH 3nekTpudeckoro nons. IIpuHnoun
CYTIEPIIO3HIIMH IIOJICH.

109 7 | CunoBsle JTUHUH IEKTPUUYECKOTO TOJIAL.
HanpsikeHHOCTS 110JIs 3apsyKEHHOT0 I11apa.

110 8 | Pemienwe 3amady  Ha  pacyeT  HANPHKEHHOCTH
JIEKTPHYECKOTO MO,

111 9 | IIpoBOAHHKH B JIEKTPHYCCKOM TOJIE.

112 | 10 | HuanexkTpuku B dliekTpudeckoM roue. Tlomsapusaiis
IM3IEKTPHKOB.

113 11 | IloTeHIHaTbHOCTH IEKTPOCTATHYECKOTO OIS,

114 | 12 | IMoreHnman ¥ pa3HOCTh ITOTEHIIHAJIOB.

115 | 13 | Cea3p MeXIy HaOpsHKEHHOCTBO M Pa3sHOCTBIO
MOTEHLHAJIOB. DKBUIIOTEHIIHAIHHBIE TOBEPXHOCTH.

116 | 14 | Pemenue 3agau Ha  pacyeT  IHEPTETHUYECKHX
XapaKkTePUCTHK dIEKTPHUECKOTO MO,

117 | 15 | DOnmextpoemkocTb. KOHIEHCATOPBI.

118 | 16 | DHeprus 31eKTpOCTATHYECKOIO MOJIs.

119 | 17 | OboOumwawie-10BTOPHTEIBHOE 3aHATHE TI0 TEME:
«ONEeKTPOCTaTHKA.

120 | 18 | Kowmponvnas paboma 1o Teme: « INEKTPOCTATHKA»

2. Hocmoannwin 31exkmpuyeckuit mok (17 uacos)

o

121 Onexktpuyeckuit Tok. Cuna Toka.

122 2 Venosus HEOOX0IMMBIE IS CYIIECTBOBAHUA
3JIEKTPHUYECKOTO TOKA.

(%)

123 3akon Oma s yuacTka rerni. ConpoTHBIIEHHE,

B

124 Pemenue 3a1a4 Ha 3akoH OMa /1151 y4acTKa LEmH.

125 5 DnexTpudecKue LENH. TTocnenoBarensHOE 51
IMapauIeIbHOe COeTHHEHNE TTPOBOTHHKOB.

126 6 | Pemenne 3a1a4 Ha pacdeT 3JCKTPHUCCKUX IIeNeil.

127 7 | Pemienue 3a1a4 Ha pacyeT 3JEKTPHUUECKHUX LIETICH TIPH
CMEIaHHOM COCIHHCHHUH.

128 8 | Jlabopamopnas paboma Neq «HM3yuenne
HOCJIE/IOBATENIEHOTO W MAPAIIENRHOTO COEIHHEHHS
MPOBOJIHHUKOBY.




129 | 9 | PaboTa 1 MOIITHOCTb TOKa. 1

130 | 10 | Pemenue 3amay Ha pacyeT padOTBI M MOIIHOCTH 1
2JIEKTPHYECKOr0 TOKA.

131 | 11 | Dnexrpomemxkymas cwia. 3akon Oma I TIONHOMH 1
HEenu.

132 | 12 | 3axons Kupxroda. 1

133 13 | Pemenue 3amad Ha 3akoH Oma 1yig mosiHOM 1em# (1 1
YACTh)

134 14 | Pemenue 3amad Ha 3akoH OMa s rmojgHo# mermd (2 1
4acTh)

135 | 15 | JlabopamopHnas paboma NoS «M3mepenne 3JIC u 1
BHYTPEHHETO COTPOTHBIICHHA HCTOYHHKA TOKay.

136 | 16 | O6obmawnie-NOBTOPUTEIBHOE 3aHATHE [0  TEME 1
«ITOCTOSTHHBIN JIEKTPUYECKUH TOK».

137 | 17 | Koumpoasnass paboma 10 Teme «lloCTOSHHEIH 1
IEKTPHYCCKHUE TOK».

3. Inexmpuueckuii mox ¢ paznuunsix cpedax (13 uacos)

138 1 | DnexTpuueckas NMPOBOAUMOCTE Pa3jIHYHBIX BELIECTB. 1
DJIEKTpUUECKHI TOK B METAILIAX.

139 2 | 3aBHCHMMOCTb  COIIPOTHBIIEHHsS  TPOBOJHHKA  OT 1
TemmnepaTypbl. CBEPXIPOBOAMMOCTE.

140 3 | HonynpoBopuuku. CobcTBeHHass #W  NpUMECHaAs |
IPOBOJHMOCTE.

141 4 | DnexkTpHYECKHI TOK Yepe3 KOHTAKT MOJTYIPOBOIHHUKOB 1
p- U n-THIIOB.

142 5 | [HomympoRoAHUKOBEIH quo. TpaH3HCTOD. 1

143 6 | DmexTpuueckuii Tok B Bakyyme. Jluon. 1

144 7 | DneKTpoHHBIE MYUYKH. DIEKTPOHHO-TyueBas TpyOkKa. 1

145 8 | DIeKTpHYECKHH TOK B XKHUIKOCTAX. 1

146 | 9 | 3aKkoH 37MeKTPOIH3A. 1

147 10 | Pemienue 3a1a4 Ha 3aKOH 3JIEKTPOJIH3A. 1

148 | 11 | DmexTpHMYecKHu TOK B rasax. 1

149 | 12 | HecamocToATeNnbHBIH M CaMOCTOATCIBHBIN pa3psmsbl. 1
IInasma.

150 | 13 | Koumponvnas paboma no TeMe: « DIEKTPHIECKHIl TOK 1
B Pa3IHIHBIX CPeIaxy»,

IV. Jlabopamopusiii npaxmuxym (10 yacoe)

151-| 1-2 | IIpakmuyeckan paboma Nel «V3ydeHue IBHKEHHSA a

152 TEJIa B 110JI€ TATOTEHHA JEMIIN».

153-| 34 | llpakxmuueckas paboma Ne2 «OnsITHOE 2

154 noaTBepxaeHne 3akoHa boisg-MapuoTTay.

155- | 5-6 | Ilpakmuueckaa  paboma  Ne3 «Omnpeaenenne 2

156 NMOCTOSIHHOIT BonbIiMaHay.

157- | 7-8 | llpaxmuueckaa  paboma  Ne4  «OupeneneHue 2

158 AJIEKTPOEMKOCTH KOHJIEHCATOPa».

159- | 9-10 | IIpakmuueckan  paboma  Ne5 «Onpenenenue 2

160 TeMIepaTypbl HUTH JIAMIThI HAKAJTUBAHH.

Peseps (10 uacos)




AJst pusuKo-XxuMH4Yeckoro 11 kimacea

TemaTHyeckoe H Noypo1HoOe N/IAHUPOBAHHE MAaTepHAaJIa 110 q)ﬂ3HKE

(170 gacos, 5 yacos B Hexenio, I'.SI. Msakumes, b.b.byxosues, B.M.Uapyrun)

Ne Ne Tema Kon-60 | Hpumeuanue
n.n. yacoe
L Ocnoevt 21exmpodunamuru (npodonscenue) (21 uac)
1. Maznummnoe noae (9 wacos)
1 1 BsanmonelicTBue TokoB. MarHUTHOE MOJIE. 1
2 2 | Bexktop MarHuTHOH WHAyKUWH. JIMHUM MAarHHTHOM 1
UHAYKIIUH.
3 3 | Monyne BekTopa MarHWTHOM MHAyKmuH, CHia 1
Awmrepa.
- 4 | Jlabopamopnas paboma Nel «HabmoneHue neiicTeus |
MArHHTHOTO I10JI Ha TOK»,
5 5 | Pemenne 3ama4 no Teme: «Cuina AMnepay. 1
6 6 | leficTBrE MarHMTHOTO TIONIS Ha ABHKYIIHMECA 3apsiL. 1
Cuuna Jlopenna.
7 7 | Pemenne 3amay no teme: «Cua Jlopenra. 1
8 8 | MaruuTHBIe cBOMCTBA BemecTBa. 1
9 9 | Pemenne 3amaw mo Teme: «MarHuTHOE TIOTEN. 1
CamocTosTensHas pabora.
2. dnexmpomaznumnas unoykyus (12 uacoes)
10 1 | OTKpBITHE NIEKTPOMArHHTHOM HHIYKIHH. 1
11 2 | MaruuTHBIN TOK. 1
12 3 | HanpasneHHne HHIYKUHOHHOTO ToKa. I[TpaBuio JleHna. |
13 4 | Jlabopamopnas paboma Ne2 «H3yuenne 1
DJICKTPOMArHUTHON WHIYKIIHHY.
14 5 | 3aKOH 3IEKTPOMATHUTHOH MH/YKITHH. 1
15 6 | BuxpeBoe aaekTpuyeckoe nose. 1
16 7 | OAC MHAYKIMH B IBIDKYIIUXCS MTPOBOIHHKAX., 1
17 8 | Pemenne 3ama4 mo Teme: «3aKOH 3IEKTPOMATHHTHOH 1
HHIYKIHAY.
18 9 | Camounaykiwst. THIYKTHBHOCTB. 1
19 10 | DHeprus MarHUTHOIO TOJIA TOKA. 1
20 11 | DnexkTpoMarHuTHoe moJe. 1
2] 12| Konmponvuas pafoma Nel mo Teme: «MarnutHoe 1
1oJie. DNEeKTPOMarHUTHAs HHIAYKIIHS.
1L Konebanua u sonnvt (36 wacos)
I. Mexanuueckue konebanusn (11 uacoe)
22 1 CpoOomHbIe U BRIHYKIEHHBIE KOJICOAHUS. 1
23 2 | YcioBHs BO3HHKHOBEHHS CBOOOIHBIX KOTeHAHHIA. 1
24 3 MaTtemaTHyeckuii MasTHHK. 1
25 4 | lunamuka Koe0aTeIbHOIO JBHIKEHHS. 1
26 5 | 'apMoHM4eckue KoeOaHus. 1
27 6 | Dasa korebanmii. 1
28 7 | Jlabopamopnas paboma Ne3 «3smepenue yckopeHHs 1
CBOOOHOTO MaJeHHsl C MOMOIIBIO MASTHHKA.
28 8 |Tlpespamenne  SHepruM NP TAPMOHMYECKHX 1
KoJe0aHusIX.
30 9 | BoiHykaeHHbIE KOTeOaHHUs. 1




31 10 | Pesonanc. [Ipumenenne pezonanca u 60pnda ¢ HUM. 1

32 11 | Pemenne 3amay mo teme: «MexaHHUYECKHe KoJeOaHus. 1
CamocrositensHas paboTa.

2. Inexkmpomaznummule Konedanua (10 wacos)

33 | CBobojHBIE M  BBIHYKICHHBIC 3JICKTPOMATHUTHbIC 1
KostebaHHs.

34 2 | KoneOaTensHBIH KOHTYp. IIpeBpallileHHe SHEPTHH TIpH 1
9JIEKTPOMATHUTHBIX KOJIeOaHMIX.

35 3 | YpaBHeHue, OITHCHIBAOIIIEE TIPOIIECCHI B 1
konebaTenmpHOM ~ KOHType.  Ilepuwony  cBOOOJHBIX
NEKTPUIECKHX KONeOaHHi.

36 4 | TlepeMeHHBII HJIEKTPHUECKHUH TOK. 1

37 5 | AKTHBHOE CONpOTHBICHHE. J[eHCTBYIOIEE 3HAYEHUE 1
CHJIBI TOKA M HAIIPSHKEHHS.

38 6 | MHIyKTHBHOE CONPOTHBIIEHHUE. 1

39 7 | EMKOCTHOE CONpOTHBIIEHHE. 1

40 8 | Pe30HaHC B DJIEKTPHYECKOH 1IETTH. 1

41 9 | I'enepaTop Ha TpaH3UCTOpE. ABTOKONEOaHuS. 1

42 10 | Pemenuwe 3ajgay mno Teme: «JIEKTPOMATrHHUTHBIE 1
kosiedanus». CaMocTosATeIbHAA padoTa.

3. IIpouzeodcmeo, nepedaua u ucnonb306aHue 31eKmpuiecKoii snepzuu (4 yaca)

43 1 I"'enepupoBaHKe JNEKTPHYECKON SHEPIHH. 1

44 2 | TparcdopMaTopsl. 1

45 3 | [Ipous3BoAcTBO H  MCIIOJNB30BAHUE  IEKTPHUECKOM 1
IHEPIHH.

46 4 | Tlepenada dJIeKTPOIHEPIHH. 1

4. Mexanuueckue 8onsl (5 uacog)

47 1 | BonHoBele sBneHusa. PacnpocTpaHeHHE MEXaHHYECKHX 1
BOJTH.

48 2 | Hnuna Boausl. CKOPOCTH BOJIHBL 1

49 3 | Ypaeuenue Geryiei BoaHbel. BonHsl B cpelie. 1

50 4 | 3RyKOBREIE BOIHEL. XapaKTEPHUCTHKA 3BYKa. 1

| 5 | Pemenne 3amau o teme: «MeXxaHMYECKUE BOJIHBDY. 1

5. Inexkmpomaznummusie 6onwl (6 yacos)

52 1 M3nyueHne 31eKTPOMArHUTHBIX BOJIH. 1

53 2 | [InOTHOCTh TOKA 3JIEKTPOMATHUTHOIO U3y4EHHSL. 1

54 3 | llpunnmno paguocBasd. Moyasanus U IETEKTHPOBAHHUE. 1

55 4 | CroifcTBa 3IeKTPOMAarHUTHEIX BOIH. PacipocTpanenue 1
paJHOBOJIH.

56 5 |Touste o tenesunenud. Paguonokauusa. Paszsurne 1
CPE/CTB CBA3H.

57 6 | Koumponsnas paboma mo Teme: «Konebanus u 1
BOJTHBI»

III.  Onmuxka (29 wacos)
1. Cgemosuwie éoanot (19 wacoes)

58 1 | CkopocTh CBETa. 1

59 2 | lpunnun ['ofireHca. 3aK0H 0TpaKeHHS CBETA. 1

60 3 | 3akoH npenoMiIeHHs CBETA. 1

61 4 | Jlabopamopnas paboma Ned «H3mepenue rnokasarens 1
TIPEIOMJIEHHST CBETa».

62 5 | IlonHOE OTpaxeHHe. 1




63 6 | Pemenne 3amau no Tteme: «3aKkoHbl OTpPaKEHHS H 1
T PETOMIIEHUSD?.
64 7 | JIuH3bl. 1
65 8 ITocTpoeHne H300paskeHHs B JTHH3E. 1
66 9 | ®opmyna TOHKOH JTHH3BL 1
67 10 | Jlabopamopnass ~ paboma  NeS «Onpenenenune |
ONTHYECKOH  CHJIBI M (DOKYCHOTO  pPacCTOSHHS
coOuparomei JTHH3BI.
68 11 | Pemenue 3agad no teme: «JIMH3BI». 1
69 12 | ducnepcwus ceerta. 1
70 13 | MutepdeperHims MeXaHMYECKHX BOIH H  CBETA. 1
ITpuMeHeHHE HHTCP(ECPEHLIHH,
71 14 | Judpaxius MEXaHHYECKHX BOJIH H CBETA. 1
72 15 | dudpakuroHHas pemeTka. 1
73 16 | Jlabopamopnas paboma Ne6 «V3MepeHHE IIJIMHBI 1
CBETOBOMH BOJIHEIY.
74 17 | [lonepeunocTs cBeTOBBIX BouiH. [lonsipusanus caera. 1
75 18 | DnexTpoMarHHMTHas TEOPHS CBETA. 1
Pemenue 3a1a4 no teme: «CBETOBBIE BOJIHBI».
76 19 | KonmponwvHas paboma 110 TeMe «CBETOBBIE BOTHBDY. ]
2. Inemenmol meopuu omuocumensuocmu (5 uacoe)
1T 1 | 3akoHsl 3JIEKTPOJHHAMUKH " IIPHUHLIMIT 1
OTHOCHTEIBHOCTH.
78 2 | Ilocrynatsl TEOPHUH OTHOCHTEJIBHOCTH. 1
OTHOCHTEILHOCTh OJHOBPEMEHHOCTH.
9 3 | OTHOCHTENBEHOCTD [UTHHBI H BPEMEHHBIX HHTEPBAJIOB. 1
80 4 | 3aBHCHMOCTB MAacChl OT CKOpOCTH. PensTHBHCTCKas 1
JIHHAMHKA.
81 5 | Pemenwe 3amau mno Teme: «OITEeMEHTBI TEOPHH 1
OTHOCHTEIABHOCTHY». CaMocTOsTeIbHAA paboTa.
3. Hinyuenue u cnexmpol (5 uacos)
82 1 | Bugel wusnydenmit. CHeKTpsl H  CHEKTPAlIbHBIE 1
anmapaThl.
83 2 | Jlabopamopuasa  paboma Ne7 «Habnronenue 1
CILIONTHOTO M JIMHEWYATOrO CIIEKTPay.
84 3 CreKTpanbHBIH aHaTH3. 1
85 4 | MudpakpacHoe u ympTpadhHOIETOBOE H3ITyIEHHE. 1
86 5 | PentrenoBckue isyun. [llkana s1eKTpoMarHMTHBIX 1
BOJTH.
IV.  Keanmoeas ¢pusuxa (33 uaca)
1. Ceemoenie keanmel (8 uacos)
87 1 | @otoaddexr. 1
88 2 | Ypasuenue DiiHiureitna 11 hoTosddhekTa. 1
89 3 | ®oroHEL 1
91 4 | lIpumenenne dororddexra. 1
91 5 | laBienue cBeTa. 1
92 6 XuUMHUeCKOE JeliCTBHE CBETA. Pororpadmus. 1
a3 7 | Pemenwne 3agad 1o Teme: «CBETOBBIE KBAHTEI. 1
94 8 | CamoctoarenbHas paGota 1o Teme: «CBeToBbIe 1
KBaHTBD».
2. Amomuasn gusuxa (5 uacoe)
95 | 1 | Crpoenme atoma. Oneiter Pesepdopna. 1




96 2 | KeanToBsle noctynatsl bopa. Monens atoma Bogopoja 1
no bopy.

97 3 | Tpyasoctu Teopun bopa. KBantosas Mexanuka. 1

98 4 | I'unoresa ae bpoitns. Judpakius 31€KTpOHOB. 1

99 5 | JIazepsl 1

3. @uzuxa amommuozo aopa (17 uacos)

100 1 Mertonapl HaOJNIOAEHHS U PETMCTPAIMM 3IEMEHTapHBIX 1
YaCTHIIL.

101 2 | OTKpBITHE PaIHOAKTUBHOCTH. 1

102 | 3 | Ansda-, 6cTa- U raMMa-H3ITydECHHUS. 1

103 4 | PaguoakTHBHBIE NPEBPALIICHHUS. 1

104 5 | 3akoH PaTHOAKTHBHOTO pacliaza. Ilepuon 1
noJypacrnana.

105 6 | M3otomsl. 1

106 | 7 | OTKpbITHE HEHTPOHA. 1

107 8 | CTpoeHne aTOMHOTO s/ipa. SIIepHbIE CHIIBL. 1

108 O | DHeprus cBs3U aTOMHBIX fAJIEP. 1

109 | 10 | SnepHble peakiHH. 1

110 | 11 | Jlenenue sjuep ypaHa. 1

111 12 | Llemusle sgepHbIe peakiuH. S IepHbli peaKTop. 1

112 | 13 | TepmosinepHeie peakuuu. [IpuMeHeHHe  sIEpHOH 1
JHEPIHUH.

113 | 14 |TIlomy4eHWe  pagMOAKTHBHBIX  HM30TOIOB H  HX 1
NPUMEHEHHE.

114 | 15 | buonorudeckoe AeHcTBHE pagHMOAKTHBHBIX H3TyYEHHH. 1

115 | 16 | Pemmenue 3ama4 no teme: «DHU3HUKa aTOMHOTO sIpay. 1

116 | 17 | Koumponvnas paboma no teme: «KBaHTOBas (QU3HKay. 1

4. Inemenmapnsie yacmuysl (3 yaca)

117 1 | Tpu sTana B pa3BUTHH (H3HKH DJIEMEHTAPHBIX YaCTHIL. 1

118 2 | OTkpbITHE NO3UTPOHA. AHTHIACTHIIEL. 1

119 3 | I'mmotesa o kBapkax. 1

V. Acmponomusa (12 uacog)
1. Conneunasn cucmema (4 waca)

120 1 BuauMmere qBrKeHNs HEOECHBIX TEI. 1

121 2 | 3aKOHBI JBMKEHUS ILIAHET. 1

122 3 | Cucrema 3emns-JlyHa. 1

123 4 | duszudeckads MpHPOIA IUIAHET U MAJIBIX TeJl. 1

2. Connuye u 38e3061 (4 uaca)

124 1 | Connue. 1

125 2 | OcHOBHBIE XapaKTEPHCTHKH 3BE3/L. 1

126 3 | Buyrpennee ctpoenue ConHIa ¥ 3Be3] IJIaBHOH 1
TIoC/e10BaTeTbHOCTH.

127 4 | DBomonus 3Be31. 1

3. Cmpoenue Bcenennoii (4 uaca)

128 1 | Mneunsiit IlyTe — Hallla raJJakTHKa. 1

129 2 | 'aymakTHKH. 1

130 3 | Crpoenmue u 3BomOLHsA BeelleHHON. 1

131 4 | Koumponvhas paboma 110 TeMe: KACTPOHOMHS» 1

4. 3nauenue usuku 014 06BACHEHUA MUPA U PA3GUMUS
npou3ssodumenbHuix cua obujecmea (1 uac)
132 1 | Exunas dusnyeckas kapTHHa Mupa. Pu3uka U HayIHO- 1

TCXHUYICCKaA PEBOIIOIIHA.




VI Jlabopamopusiii npaxmuxym (10 uacoe)

133- | 1-2 | Ilpakmuueckaa paboma Nel «Onpenenenue uwcia 2
134 BHTKOB B 00MOTKax Tpancdopmaropar.
135- | 3-4 | [lpakxmuueckas. ~ paboma  Ne2  «Ompepenenue 2
136 TOKA3aTels NPeOMIICHHS CTeKIIa JTMH3EI»,
137-| 5-6 | llpaxmuveckas paboma Ne3 «3mepenne paboTsi 2
138 BBIX0Ja DJIEKTPOHAN.
139- | 7-8 | Ilpakxmuyeckas patoma Ned «M3yuenue 2
140 PaIHOAKTHBHBIX W3TyYeHHI npu ITOMOIIIH
razopaspsaIHOTO CUETUHKAY.
141- | 9-10 | IIpakmuueckas  paboma  Ne5 «Onpepenenne 2
142 HHIYKTHBHOCTH KATYILKH B IIENH NEPEMEHHOTO TOKa»,
VIl. QOb6obwaiowee nogmopenue (23 uaca)
143- | 1-2 | Kunemartuka MaTepuansHoit Touku (10 k). 2
144
145- | 3-4 | unamuka MaTepraibHol Toukn (10 Ki1.). 2
146
147 5 | 3akoHsl coxpanenus (10 k). 1
148 6 | [unamuka nepuoandeckoro aemkerns (11 k). 1
149 | 7 | MKT ugeansroro rasa (10 ki.). 1
150 8 | Tepmoaunamuka (10 xi1.) 1
151 9 | Kuzaxocts u map (10 xi1.). 1
152 | 10 | Tepmoe Temo (10 k1) 1
153 11 | Cunsr 3JIEKTPOMAarHUTHOTO B3aHMMOJIEHCTBHSA 1
HETIOIBMKHBIX 3apsaoB (10 xi1.).
154 | 12 | Dueprus 9NEKTPOMAarHUTHOTO B3aMMOIEICTBHS 1
HEMOABMKHBIX 3apsagoB (10 k).
155- | 13- | TTocTostHubIH 2mekTprdeckuit Tok (10 ki1.). 2
156 | 14
157 | 15 | Dnextpudeckuii TOK B pasmudHeIx cpenax (10 k). 1
158 | 16 | Maruerusm (11 k). 1
159- | 17- | Dnextpomaruetusm (11 xi.). 2
160 | 18
161 19 | M3snyueHue H IpHeM 3IeKTPOMAarHuTHEIX BonH (11 ki1.). 1
162 | 20 | I'eomerpuueckas ontrka (11 kmn.). 1
163 | 21 | BosHoBas onrtuka 911 Ki1.). 1
164 | 22 | KBaHTOBas TEOPHA >IEKTPOMATHHTHOTO H3IYUEHHS 1
BemiecTna (11 KiL).
165 | 23 | ®dusuka atomuoro sapa 911 k). 1

Pe3eps 5 yacos




Yuefno-meroqnyeckue nocodus no pusuxe 10 — 11 xiracent
®uszuxa 10 I'.S.Msakumes, B.B.Byxosues, H.H.Cotckuii. Ba3oBsli u mnpoduiisHbIi

YPOBHH. Mocksa «IIpocsemenue» 2011.
dusuxa 11 T.SIMskumes, b.B.Byxosues, B.M.Yapyru#. ba3oBbiit U npodiiIbHbIH
YPOBHH. Mockga «IIpocsemenne» 2011.

«Coopauk BompocoB © 3agad  rmo ¢usmke g 10-11  kmaccoB  cpemHei
obmeobpazosarensroi  mkoney. [.H.Cremanmor Canxr-Ilerepdypr «Crnenmansnas
maTepatypay». 2005 .

dusuka 10-11  «COopuuk 3azau  ®  3ajaHuit» Ilocobme [ia  ydammxcs
06meo0pa3oBaTeNbHBIX YUPEKACHHH. «MuemosuHa» Mockea 2010 .

«C6opuuk  3amaa  mo  dusuke»  AJlLPeimkesnu, ILA.PoiMkeBnu. Mocksa

«[Ipoceemerne» 2012 T.

«Koutponpneie pabotel 1o ¢usuke 10-11 xmacc». A.E.Mapon, E.A .Mapos.
«[Ipoceemenue» 2010 r.

Temarnueckie KOHTPONBHBIE H caMocTosATe bHbIe padoTs! mo pusuke O.M.I'pomuesa 10-
11 xmace. «9k3amen» 2012 1.

Hcnosb3yeMble TEXHHYECKHE CPEICTBA

MynbTHME IHHHBIH ITIPOEKTOP.

WnTepakTuBHas JOCKa.

ITepcoHanbHBII KOMIIBEOTED.






