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Pabouas nporpamma 1o ¢usuke 10-11 kmacc (mpodubHbIi ypOBEHB).

IMosicuuTeILHAS 3aIMCKA

Pabouas mporpamma cooTBeTCTBYeT l'ocyqapcTBEHHOMY 00pa3oBaTEIbHOMY CTaHIAPTY
cpeanero oOmero oOpaszoBanust 1o ¢usuke. Ilpu coctaBneHun paboueil MporpamMmbl
UCIIOJIb30BaHA NMpHUMEpHas Iporpamma cpeaHero (mojHoro) oOmiero oOpasoBaHus MO (U3HKe
Ui pouIbHOTrO ypoBHA (MUChbMO [lemapTamMenTa rocyJapCTBEHHON NOJIUTUKHA B 00pa30BaHUH
MunucrepctBa obpa3oBanus U Hayku Poccum ot 07.07.2005 Ne 03-1263), mporpamma mo
¢usuke ans 10-11 kmaccoB 00meoOpa3oBaTENbHBIX YUpeKIeHHH (0a30BbIA W TPOPHIBHBIN
ypoBaH) (aBTOpHl B.C./lantomenkos, O.B.KopryHosa).

[IporpamMma opuentupoBana Ha yueOHUK [.5. Msakumes, b.b. byxosues, H.H. Cotckuit
«Duzuka 10 xmacc: yueOHUK 1t 00Ie0Opa3oBaTENbHBIX — YUPEKJEHUN: 0a30BBIA U
npodunbHbId ypoBHUY, «lIpocBemenuey», 2010 u I'.5l. Msxkumes, b.b. byxosues, B.M. Uapyruu
«Duznka 11 xmace: ydeOHUK Uit 00ImIe0Opa3oBaTENbHBIX YUPEXKACHUH: 0a30BBII U
npodunbHeI ypoBHIY, «IIpocsemenuey, 2010

[IporpamMma paccuntana Ha MPOPWIBHBIN YPOBEHb N3YYCHUS (QU3UKH, TIPEAHAZHAYCHA JIJIS
KJIacCOB (DM3BHKO-XUMHUYECKOro M (u3uko-mMaremaTnueckoro mnpoduist, 340 y4ueOHBIX YacoB
(170+170, 5 yacoB B HezeN0).

H3zyuenue ¢huzuxu na npogunvrom ypoene cpeonezo (nonnozo) oouiezo 0opazoeanus
HANPAaeIeHO HA OOCMUNCeHUE CeOYIOUUX Yellell:

OCBOEHMe 3HAHMI O METOJaX HAayYHOrO MO3HAHUS IMPHUPOJIbI; COBPEMEHHON (pU3ndecKon
KapTUHE MHUpA: CBOMCTBAaxX BeIleCTBA W IO, IPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTAX, TUHAMUYECKUX M CTATUCTHMYECKUX 3aKOHAX IPHUPOIBI, 3JIEMEHTAPHBIX
YacTUIaX U (yHJAMEHTAIbHBIX B3aMMOJIEHCTBUAX, CTPOEHUHM M 3BOJIIOLUU BceneHHOH;
3HAKOMCTBO C OCHOBaMHM (yHIaMEHTAIbHBIX (U3UUECKUX TEOpUH — KIIaCCUYECKOU
MEXaHUKH, MOJICKYJIAPHO-KMHETUYECKOW TEOpPUHM, TEPMOAUHAMUKH, KIIACCUYECKOU
ANEKTPOJNHAMUKY, CIECHHAIBHOM TEOPUU OTHOCUTEIBHOCTH, 3JIEMEHTOB KBAaHTOBOM
TEOPUH;

OBJIa/ICHMe YMEHHSIMM TIPOBOJMTH HAOIIOAEHUS, IUIAHUPOBATH U  BBINOJHATH
AKCIIEPUMEHTHI, 00padaThIBaTh Pe3ynbTaThl U3MEPEHUH, BBIIBUraTh TMIIOTE3bl U CTPOUTH
MOJIEJIY, YCTAHABIMBATh IPAHUILIBI UX IIPUMEHUMOCTH;

npuMeHeHHe 3HAHUN 7 OOBSCHEHUS SBIEHUU MPHUPOJBI, CBOWCTB BEIIECTBA,
OPUHIIMIIOB  pabOThl  TEXHUYECKHX  YCTPONCTB, pemieHus  (QU3MYecKux  3ajaad,
CaMOCTOSITENIbHOTO TpruoOpeTeHns WHpopManuu (HU3UIECKOTO COACPNKAHUS U OICHKHU
JIOCTOBEPHOCTH, MCIOJIB30BaHUsI COBPEMEHHBIX MH(DOPMAIIMOHHBIX TEXHOJOTHH C IENBIO
MOKCKa, NMepepabOTKU U MPEIbsIBICHUS yUeOHOW W HAYYHO-TIOMYJISIPHON MH(OpMAIUH 110
busuke;

pa3BUTHE TM03HABATEJIbHBIX MHTEPECOB, HHTENLJIEKTYAJbHBIX H TBOPYECKHX
croco0HocTell B mpolecce pemieHus (GU3NYECKUX 3aJjad M CaMOCTOSITENIBHOTO
NpPUOOPETEHUsT HOBBIX 3HAHUWM, BBIMOJHEHUS JKCIEPUMEHTATBHBIX HCCIEIOBAHUM,
MOJFOTOBKHU JIOKJIAJIOB, peepaToB U IPYIHX TBOPUECKUX paboT;

BOCIIUTAHHEe YOEKICHHOCTH B HEOOXOAWMOCTH OOOCHOBBIBaTh BBICKA3bIBAEMYIO
MO3ULINI0, YBAXKHUTEIBHO OTHOCHTHCS K MHEHHUIO OMNIOHEHTAa, COTPYIHHUYATh B Ipolecce
COBMECTHOTO  BBINIOJIHEHUS 3a/lay; TOTOBHOCTH K MOpPAIbHO-ITHUYECKOH OIICHKE
UCTIONIb30BAaHUsI HAYYHBIX JIOCTIDKCHUN; YBaXKEHUS K TBOPIIAM HAayKd M TEXHUKH,
o0ecrevynBaroIM BEYIIYIO pOJib (PU3UKU B CO3AAHUH COBPEMEHHOTO MHpa TEXHUKH;
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HCIO0JIb30BAHME NMPHOOPETEHHBIX 3HAHMI M yYMEHMH I pELIEHUs INPaKTUYECKHX,
KU3HEHHBIX 337124, pallMOHAJILHOIO IPUPOOIOIb30BAHNS U OXPaHbl OKPYKarOIEH cpe/ibl,
obecrieueHns 6€30MaCHOCTH XKU3HEAEATEIbHOCTU YeJIOBEKA U OOIIECTBA.

B pesynomame usyuenus gpuuku na npohunvHom ypoeHe YUeHuK 001x4#ceH
3HATH/IIOHUMATh

cmblcnl nonsamuil: GU3NIecKoe siBIeHue, (pu3ndeckasi BEIMUNHA, MOJIENb, TUIIOTE3a, TIPUHIIHII,
MOCTYJIaT, TEOpHs, MPOCTPAHCTBO, BpEMs, MHEPIHMAIbHAs CHCTEMa OTCYETa, MaTepUaIbHAs
TOYKa, BEIICCTBO, B3aWMOJCWUCTBHE, WACATBHBIA Ta3, PE3OHAHC, DIEKTPOMArHUTHBIC
KOJICOAHUs, JICKTPOMArHUTHOE TOJIE, AJIEKTPOMArHUTHAsI BOJIHA, aTOM, KBaHT, (DOTOH, aTOMHOE
SAIPO, AePEKT MACChI, SHEPTHUS CBS3H, PATUOAKTHBHOCTh, MOHH3UPYIOIICE U3IYICHHE, IIJIAHETa,
3Be3J1a, raJlakTUKa, Beenennas;

cMbleal huzuyeckux eeuyun: TepeMelieHrne, CKOpoCTh, YCKOPEHHE, Macca, Cuia, AaBlCHHE,
UMITYJIBC, paboTa, MOIIMHOCTh, MEXaHWYECKas JHEPrus, MOMEHT CHIIBI, TEPHUOJ, YacTOTa,
aMIUTUTY/a KOJIeOaHUH, JUTMHA BOJIHBI, BHYTPEHHSISI SHEPTHsI, CPEAHSS KMHETHYCCKAsT SHEPTHUS
YaCTHII BENIECTBA, a0CONIFOTHAS TEMIIEpaTypa, KOJIMIECTBO TEIUIOTHI, YACIbHAS TEIUIOEMKOCTD,
yleNnbHas TEIUIoTa MapooOpa3oBaHMUs, YyIEIbHAs TEIUIOTA IUIABJICHUS, yJENbHAas TEIUIOTa
CTOpaHHsI, SJEMEHTAPHBIA JIIEKTPUYCCKHUIA 3apsij, HANPSIKCHHOCTh JJICKTPUYCCKOTO TIOJI,
pPa3HOCTh  MOTEHIMAJIOB,  AJIEKTPOEMKOCTb, OJHEPrHsl  DJIEKTPUYECKOTO  IOJIsA,  CHIIa
JIEKTPUYIECKOTO TOKA, DJCKTPUYECKOE HAMPSHKEHUE, DJICKTPHUECKOE CONPOTHBIICHHE,
AJIEKTPOJBUKYIAST CUJIA, MATHUTHBINA MOTOK, WHIYKIIMS MAarHUTHOTO TIOJSI, WHIYKTHBHOCTD,
9HEPTrUsi MAarHUTHOTO ITOJISA, TTOKA3aTeNb MMPEIIOMIICHHUS, ONITUYECKAs CHJIA JIMH3BL,

CMbICTT  (pu3uUUecKuUX 3aKOH08, NPUHUUNOE U nocmynamos ((HOPMYITHPOBKA, TPAHMIIBI
NPUMEHUMOCTH):  3aKOHbl ~ JUHAMHKM  HBIOTOHA,  NPUHIMIBI  CYNEPHO3UIMH U
OTHOCUTEIIbHOCTH, 3akoH Ilackams, 3akoH Apxummena, 3akoH ['yka, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBI COXPAHEHMSI SHEPTUU, MMITyJIbca U DIEKTPUYECKOro 3apsiia, OCHOBHOE
YpaBHEHHE KWHETUYECKOW TCOPUHU Ta30oB, YPaBHEHHE COCTOSHUS HWICATHHOTO Ta3a, 3aKOHBI
TepMOJAMHAMUKH, 3aK0H KyroHa, 3akoH Oma g monHoi nenu, 3akoH [[xoyns-Jlenia, 3akox
JICKTPOMArHUTHOW WHAYKIIMU, 3aKOHBI OTPKEHUS W TMPEIOMIICHHUS CBETa, IOCTYJIATHI
CHEIHMAbHOM TEOpPHH OTHOCUTEIBHOCTH, 3aKOH CBSI3M MacChl U DHEPrHH, 3aKOHBI
dotorddekra, moctynatel bopa, 3aKoH paguoaKTUBHOTO pacmajia;

6KJ1A0 POCCUIICKUX U 3aPYDOeHCHBIX YyUeHbIX, OKA3aBIINX HauOOIbllee BIMSHUE HA Pa3BUTHE
bu3uKy;

yMeTh

onucwvleams u 00BACHAMY pe3ylbmamsl HAOIIO0EHUI U IKCHEPUMEHNO08: HE3aBUCUMOCTh
YCKOpPEHUsI CBOOOJHOTO TAACHHMS OT MacChl MAaJarollero Tella; HarpeBaHue ra3a IMpU €ero
OBICTPOM CXKATHH U OXJIAXKJICHHUE TPU OBICTPOM PACIIMPEHUH; MOBHIIICHNE JIABJICHUS Ta3a IMPu
€ro HarpeBaHWH B 3aKPBITOM COCYZe; OPOYHOBCKOE ABM)KCHUE; DIIEKTPH3AIUsSl TEN MPU UX
KOHTAKTE; B3aMMOJICHCTBHE IMPOBOTHUKOB C TOKOM; JCHCTBHE MarHUTHOTO TTOJIST HA TIPOBOTHHUK
C TOKOM; 3aBHUCHUMOCTH COMPOTHBIICHHS TMOIYIMPOBOJHUKOB OT TEMIEPATyphl U OCBEIICHHUS,
DJICKTPOMArHUTHAS WHAYKIUS, pPaclpOCTpaHEHUE OJIIEKTPOMATHUTHBIX BOJH; JIHCIIEPCHS,
uHTepdepeHIusa U JUdpakiys CBeTa; U3MTy4YeHUE U TOTJIOIICHHE CBeTa aTOMaMHy, JIMHEeHYaThie
cnekTpbl; (oTor(h(DEKT; paaroaKTUBHOCTD;

npuUEOOUmMb NPUMEPBLL ONBIMOG, UWTIOCHMPUPYIOWUX, YmMO: HAOIIONCHUS W DKCICPUMEHT
CIIy’)KaT OCHOBOMW JUISl BBIABMIKCHMSI THUIIOTE€3 M TOCTPOSHUS HAYYHBIX TEOPHH; IKCIEPUMEHT
MO3BOJIIET TPOBEPUTh HCTUHHOCTH TEOPETHYCCKUX BBIBOJOB; (U3WYECKas TEOpHUS JaeT
BO3MOXXHOCTh OOBSCHATH SIBICHHUS TPUPOABI M HaydHble (akThl; (U3HUECKas Teopus
TIO3BOJISIET TIPEICKA3bIBATh €IIe HEU3BECTHBIC SBICHHUS M WX OCOOCHHOCTH; MPH OOBSICHECHHUH
MPUPOIHBIX SIBJICHUN UCIIONB3YIOTCS (PU3NYSCKUE MOJICTH; OJIUH U TOT K€ MPUPOIHBIHA 00BEKT
WIN SIBIICHUE MOXHO HCCIICZIOBaTh HAa OCHOBE HCIOJB30BAHUS Pa3HBIX MOJIENICH; 3aKOHBI
busukn 1 HU3NUECKUe TECOPUU UMEIOT CBOU OTIPEACIICHHBIC TPAHUIIBI IPUMEHIUMOCTH;
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onucwvleams QyHOAMEHMaIbHble ONbIMbL, OKA3AGUIUE CYULECHIBEHHOE 6IUAHUE HA PA36UMUE
dusuku,

NpUMEHAMDb NOJYYEHHbIE 3HAHUA 0714 PeuleHUus Pu3uiecKux 3aoau;

onpedenamsp: Xapaktep (HU3NYECKOro IMmporecca 1o rpaduky, taduuue, Gopmye; TpOTyKThI
AJIEPHBIX pEaKLUMid Ha OCHOBE 3aKOHOB COXPAHEHMs 3JIEKTPUUECKOIrO 3apsja U MacCOBOIO
YHUCIIa;

u3Mepamp: CKOpOCTh, YCKOPEHHE CBOOOJHOTO MAJCHUS; Maccy Teja, IUIOTHOCTh BEIECTBA,
CHITy, pabOTy, MOIIHOCTb, SHEPTHIO, KOXPPHUIMEHT TPEHUS CKOIBKEHHSI, BIXXHOCTh BO3/yXa,
VIETbHYI0 TEIIOEMKOCTh BEIIECTBA, YAEIbHYIO TEIUIOTY IUIABJICHUS JIbJa, SJEKTPHUUECKOe
conporusiieHne, OJ[C U BHYTpEHHEE COIPOTHUBIEHUE MCTOYHHMKA TOKA, I10Ka3aTellb
MPEIOMIICHUSI BEILIECTBA, ONTHYECKYIO CHIIy JIMH3bI, JUIMHY CBETOBOW BOJIHBI; MPEACTABIAThH
pe3yJbTaThl U3MEPEHUM C YUETOM HUX MOTPEITHOCTEM;

npUEOOUmMDb NpUMEPbl NPAKMUUECKO20 NPUMEHEHUA (Qu3uyeckux 3HAHUI: 3aKOHOB
MEXaHHUKH, TEPMOJUHAMHKUA M JJIEKTPOJAMHAMUKH B OHEPreTHKE; pa3IUYHbIX BHJIOB
AIIEKTPOMAarHUTHBIX M3IY4EHMH U1l pa3sBUTHS paguo- U TEIEKOMMYHUKALUN; KBAHTOBOM
(buU3KMKY B CO3JaHUM SIIEPHON PHEPTETUKH, JIa3€POB;

60CNPUHUMAMb U HA OCHOGE NOJIYYEHHBIX 3HAHUI CAMOCHIOAMENbHO OUEHUBAMD
uHpopMaluio, cojepxamyocs B coobmeHussx CMU, HaydyHO-HONYJSPHBIX CTaThiX;
ucnonv3oeams HOBble WH(GOPMALMOHHBIE TEXHOJOTMM [UIsl TOUCKa, 0OpaboTKu U
npeabsBieHnss uHGopMauu 1Mo (U3UKEe B KOMIBIOTEPHBIX 0a3zax MaHHBIX MU CETIX (CeTh
HHuTepHeT);

HCII0JIL30BATH NPUOOpeTeHHbIe 3HAHMSA W YMEHHSl B NPAKTHYECKON NeATeJIbHOCTH H
IOBCEIHEBHOM KU3HM 1JIf:

oOecrnieueHns 0€30aCHOCTH KU3HEACSITEIbHOCTH B MPOIIECCE MCIOJIBb30BAHUS TPAHCIIOPTHBIX
CpeACTB, OBITOBBIX JEKTPONPHUOOPOB, CPEACTB PaiNO- U TEIEKOMMYHUKAIMOHHON CBSI3H;
aHaJIM3a W OLEHKM BIMSHUS HAa OpPraHM3M YEJIOBEKa M JAPYTrMe OPraHu3Mbl 3arps3HEHHUS
OKpY>Karollen CpeJibl;

PalMOHAIBHOTO IPUPOAOIIOIB30BaHNUS U 3AIIUTHI OKPYKAIOLIEN CpEbl;

OIpeJieIeHUus] COOCTBEHHOW TO3MLMHU 10 OTHOUIEHUIO K HKOJIOTHYECKUM TMpolieMaM H
MIOBE/ICHUIO B IPUPOJHOM CpEE.

OCHOBHOE cOoAepKaHue

10 kjaacc
1704 (5 yacoB B HemeN10)

du3nka Kak HayKa. MeToabl HAYYHOI'0 TO3HAHUA NPHUPOABIL. (64)

Ousuka — (QyHIaMeHTambHas Hayka o npupoae. HayuHble MeTOABI TMO3HAHMS
OKpy’KarIero wmupa. Poiap JKcIiepuMeHTa W TEOpUM B IIPOLIECCE IMO3HAHUS TMPHUPOJBIL.
MonenupoBanue siBIEHHH M 00beKTOB npupoabl. Hayunsle rumotessl. Poib mamemamuku 8
@uzuke. Pu3ndecKkye 3aKOHbI U TEOPUU, TPAHULIBI UX IPUMEHUMOCTHU. [Ipunyun coomeemcmeus.
®dusnueckas KapTuHa MUpa.

Mexanuka (60 4)

MexaHnyeckoe ABM)KEHHE M €r0 OTHOCUTENbHOCTh. CrocoObl OMMCaHUs MEXaHUYECKOTO
JBIDKEHUS. MartepuanbHas TOUKa Kak nmpuMep ¢usundeckoil moaenu. [lepememienue, ckopocTs,
YCKOpEHHUE.

YpaBHEHUs IPAMOJIIMHEMHOIO PAaBHOMEPHOI'O U PaBHOYCKOPEHHOIO JBUKEHUS. [[BUKEHHE
10 OKPYXXKHOCTH C IIOCTOSIHHOM 10 MOAYJIIO CKOPOCTBIO. LIeHTpOCTpeMUTENBHOE YCKOPEHHUE.

[IpyHuMn cynepno3uuuy CWJI. 3aKOHbl JWHaMUKM HbproTOHa W TpaHuUIBl  UX
npuMeHUMOCTH. MHepuuanbHble cucTeMbl oTcuera. [IpuHnun orHocurenbHOCTH ['ammires.
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Ilpocmpancmeo u epems 6 Kiaccuyeckou Mexanuxe.

CuJibl TSOKECTH, YOPYTOCTH, TPEHHS. 3aKOH BCEMUPHOIO TATOTeHUs. 3akoHbl Keruiepa. Bec
M HEBECOMOCTh. 3aKOHBI COXpaHEHHUs HMMIYJIbCa W MEXaHUYECKOW sHepruu. Hcnonvzoeanue
3AKOHO8 MeXAHUKU OJisl 0ObACHEHUs. 08UJICEHUsL HeOeCHbIX mell U OJisl pa36Umust KOCMU4eCKux
uccnedosanuil. MOMEHT CUJIbL. Y CJIOBHSI paBHOBECHS TBEPAOTO TeJa.

Mexanudeckue Koyie0aHus. AMIUTMTY/a, IEPHOJI, YacToTa, daza Kojaebanuil. YpaBHEeHHE
rapMoHMYecKnx kojebanuil. CBOOOIHBIE ©  BBIHYXKIEHHBIC KoJieOanus. Pe3onaHc.
Asmoxonebanus. Mexanndeckue BOJHBI. [lomepedyHsie W Mpoa0iIbHBIE BOJIHBL. J[JIMHA BOJIHBI.
Ypasnenue capmonuueckoti 6onnvi. CBOMCTBA MEXAHMUECKUX BOJIH: OTPaKEHHE, MPEIOMIICHUE,
uHTepdepeHys, udpakiuus. 3BYKOBBIC BOJIHEI.

Moaexkyasipuas ¢pusuka (344)

AToMmucTuueckas THUIIOTE3a CTPOCHUA BCIICCTBA n €c OKCIICPUMECHTAJIbHBIC
JoKa3aTenbcTBa. Mojienpb uaeaabHoro rasa. AGcomoTHas Temneparypa. Temmneparypa Kak mepa
CpCI{Heﬁ KHHETHYECKOM OHEPTrUU TCILJIOBOI'0 JABWIKCHUSA 4YaCTHLI. CBsi3b MCKAY HAaBJICHUCM
UJEaNbHOTO ra3a U CpeHEel KHHETHUECKON SHePTUel TEIIOBOTO IBHXKEHUS €r0 MOJIEKYIL.

VYpaBHeHHE cOCTOsSHUS UAeaIbHOro rasza. Mzomporeccsl. I panuysl npumenumocmu mooenu
uoeanbHo20 2asda.

Mopgens  crpoeHust kuakocteud. [losepxnocmmuoe  namsodicenue.  HacblllleHHBIE U
HEHACBHIIIEHHbIE Maphl. BnaxkHOCTH BO3AyXA.

Monens CTpoeHHUS TBEpIbIX Tel. Mexanuueckue ceoticmea meepovix men. Jlegexmol
Kpucmannuieckou peuiemky. VI3MEHEHHUS arperaTHbIX COCTOSHUIN BEIIECTBA.

Buytpennss sHeprus u crnocoObl ee u3MeHeHHs. llepBblil 3akoH TepMmoauHaMHMKHU. Pacuer
KOJINYECTBA TEMJIOThl IMPH M3MEHEHUHM arperarHoro COCTOSIHMS BellecTBa. AnnabaTHBIN
npouecc. BTopol 3akOH TEPMOAMHAMHUKM U €20 CIMAmucmu4eckoe UCmOoAKOBaHUe.
[Tpuniuns! gerictBus TermaoBbix MamuH. KITJI TernoBoii Mammnel. [IpoGieMsl sHEpreTUKH U
OXpaHa OKPYKAOLIEH CPE/IbI.

Aaekrpocratuka. [locrossnubiii Tok (38 )
DJIEMEHTAPHBIN 3JIEKTPUUECKUI 3apsll. 3aKOH COXPAaHEHHUs SJIEKTPUUECKOro 3apsia. 3aKOoH
Kynona. HanpskeHHOCTh 2neKTpuyeckoro noss. IIpyHoun cynepro3unuu 3JIeKTPUYECKUX
noned. Ilorenuman snexrpuueckoro nosst. [I0TEeHIMANbHOCTD 3JIEKTPOCTATUYECKOIO IOJIS.
PaznocTts IIOTECHIIUAJIOB. Hanpsm(eHHe. CBs3b HAIPSXKCHUA C HAIpPs>KEHHOCTHIO
ANEKTPUYECKOTO ITOJIA.

[IpoBOIHMKM B DJIEKTPUYECKOM TIOJIe. OJEKTpUYecKas eMKOCTb. KoHzeHcarop.
JM3NEeKTPUKHU B 3JIEKTPUUYECKOM T10JI€. DHEPIHS JIEKTPUUIECKOTO MOJIS.

Onektpuueckuii Tok. IlocrnegoBaTenbHOE W MApPANJIENBHOE COEAMHEHHE IMPOBOJIHHUKOB.
Onexrpoasuxkymias cuna (3C). 3akon Oma 1st TOTHOM IEKTPUUYECKON 1eTH. DIEeKTPUIeCKUN
TOK B MeTajulax, »JJEeKTPOJIMTAaX, Ta3aXx MW BakKyyMme. 3akoH odyekTponusa. [lma3ma.
[TonynpoBonuuku. CoOcTBeHHass ¥  TPHUMECHas  MPOBOJAUMOCTH  TOJYIPOBOJHUKOB.
[TorynpoBoIHUKOBBIH no. [lonynpoeooHukosvie npubopbi.



Y4yeOHo-TeMaTHYECKHI MJIaH

KoJ-Bo uacoB

No Tema BCEro Jladop. pador | KonTpoJ. padot

1 | ®usnueckue METOABI U3yUCHHS IPUPOIBI 2
Mexanuka 58

2 | Kunemaruka. BpaiarenbHoe 1BHKECHHE 23 1
TBEPJOTO Tea.

3 | Junamuka 16 1 1

4 | 3aKOHBI COXpaHEeHHs B MexaHuke. CTaTHka. 19 1 1
Mouaexyasipaas ¢pusuka. OCHOBBI 44
TePMOANHAMHKH.

5 | OcuoBet MKT 7

6 | Temneparypa. DHEprHs TEIMJIOBOTO ABHKCHHUS 8 1
MOJIEKYL.

7 | YpaBHEHHE COCTOSHUS UACATHHOTO Ta3a. 13 1 1
I"a30BbI€ 3aKOHBI

8 | OcHOBBI TEpMOJTUHAMUKH 16 1
OCHOBBI JIEKTPOAHHAMHUKH 47

9 | DaekTpocTaThka 24 1

10 | 3akoHBI IOCTOSIHHOTO TOKA 14 2 1

11 | DmexTpudecKuit TOK B Pa3IMYHBIX CpeIax 9

12 | ®usnveckuii NPaAKTHKYM 15 15

13 | IloBTOpeHUeE 4
Hroro: 170 20 8




OcHOBHOE€ coiep:KaHue
11 kjaacc
1704 (5 yacoB B HeneN10)

OcCHOBBI J1eKTPOAMHAMUKH (TTpoaoJkeHue) (194)

MarnutHoe moJje. B3zanmoneiicteue TOkOB. MarHutHoe mnoje. MHIyKIus MarHUTHOTO
nossi. Cuna Amnepa. Cuna JlopeHiia. MarHuTHbIE CBOKCTBA BEILIECTBA.

DJleKTPOMArHuTHasE MHAYKHUsl. OTKPBITUE SJEKTPOMAarHUTHOM uHAYKIUHU. [IpaBuio
Jlenna. Onexmpouszmepumenvhvie npud6opvi. MarHUTHBIM TOTOK. 3aKOH 3JEKTPOMarHUTHOM
uHayknud. BuxpeBoe anektpuueckoe mnosie. CamouHaykuus. WHIYKTUBHOCTb. DHEprus
MarHuTHOTO NoJis. Maenummuvie ceoilicmea eeujecmed. DNEKTPOMArHUTHOE T10JIE.

Konedanus u BosiHbI (43 1)

Mexanuyeckue koJiedanusi. Ce00600Hbie Konebanus. Mamemamuyeckuil MasmHUK.
T'apmonuueckue xonebanus. Amniumyoa, nepuoo, yacmoma u ¢gaza Konebanuil. Boinyscoennvle
konebanus. Pezonanc. Asmokonebanus.

JJekTpuyeckue kojaedbanus. CBoOoHbIC KoeOaHus B KoebarenbHoM KoHType. [lepron
CBOOOAHBIX  JJEKTpUYeCKUX  KojeOanuil.  BoiHykneHnsle  koneOanus.  [lepemeHHbIi
AIIEKTPUYECKUN TOK. AKmueHoe conpomueieHue, emMKoCmov U UHOYKMUBHOCMb 6 Yenu
nepemenno2o moka. Mowmnocmo 6 yenu nepemernno20 moka. Pe3onanc 6 snexmpuyeckoii yenu.

IIpousBojacTBO, NMeperaya u NMoTpedjieHne IeKTpUUeckoii IHepruu. ['enepupoBanue
suepruu. Tpancopmatop. [lepenaya snexTpruuecKoit FIHEPTUN.

Mexanuueckue 6oanvl. Ilpooonvnvle u nonepeynvie 6oawvl. [lnuna eonnvl. Cropocmbo
pacnpocmpanenus 60aHbl. 38yKkosvie 6oaHbl. VIHTepdepenuus BonH. Ilpunnun IrolireHca.
Judpaxus BoH.

DJIeKTPOMArHUTHbIE BOJHBbI. V3nydeHune 5SJIeKTpOMAarHUTHBIX BoJH. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH. [IpuHIMT pagnocss3u. TeneBuaeHue.

Onruka (45 4)

CaeToBbI€ JyuH. 3aKOH IpesioMyieHusi cBeTa. [lonnoe enympennee ompadicenue. 1lpusma.
®opmyna ToHKOH JIHH3BL [lonyueHne n300pakxeHust ¢ MOMOIIBIO JUH3bL. Onmuueckue npudopul.
Hx paspewarowas cnocobnocms. CBETOIIEKTPOMAarHUTHBIE BOJTHBI. CKOPOCTh CBETa U METOIBI
ee m3Mepenus. Jucnepcus ceera. Matepdepennus ceera. KoreperntHocts. Judpaxius ceera.
Hudpakuonnas pemierka. [lonepedyHocTs cBeTOBbIX BOJH. [lomspusamnus cBeta. M3nydeHue u
criekTphl. [llkanma 35eKTpOMarHUTHBIX BOJIH.

OcHOBBI ClIEHATBHON TEOPUU OTHOCUTEJIBHOCTH (4 4)
[locTynatel TEOpUHM OTHOCUTENBHOCTU. IIpMHLIMN ~OTHOCUTENBHOCTH DWHIITEIHA.
ITocTostHCTBO ~ cKOpOCTM  cBeTa. [Ipocmpancmeo u epems 6 CHeyuaibHou meopuu
omHocumenvHocmu. PenstuBucrckas quHamuka. CBA3b MacChl U SHEPTHUH.

KBanroBas ¢pusuka (36 4)

CgeroBble KBaHThl. TeruioBoe wu3mydeHue. Iloctosanas Ilmanka. ®oTodrddekr.
VYpaBuenue DitHmreitHa g porodddexta. @otonsl. OnbiThl JIebenesa n Basuona.

Atomuas ¢pusuka. Ctpoerue atoma. OnbiThl Pezepdopma. KBantoBeie moctymnarsl bopa.
Mopnens atoma Bogopoaa no bopy. Tpynnoctu teopun bopa. KBanToBast mexanuka. ['unoresa
ne bpoitns. Coomnowenue neonpedenennocmeti Ietizendepea. KopryCKynasipHO-BOTHOBOM
nyanu3m. dudpaxius anexkTpoHos. Jlazepsl.

®du3nKa aTOMHOr0 AApa. MeTo1bl perucTpalnny JEMEHTAPHbBIX YacTUll. PanoakTuBHbIE
IpeBpalieHys. 3aKOH pPaJiiOaKTUBHOIO paclaja M ero craTUCTHYecKuil xapakrep. [IporoHHO-
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HEUTpPOHHAs MOJIEb CTPOSHHS aTOMHOTO si/ipa. JlehekT Macc u 3HEprusi CBsI3U HYKJIOHOB B sJIpe.
[enenne wu cuHTe3 sAep. SfnepHas SHeEprerTuka.
Cmamucmuyeckuii xapaxmep npoyeccog 8 Mukpomupe. Anmuuacmuybi.

dusuka

Ctpoenue u 3Bo0nuA Beesennoii (20 1)
Crpoenue Cosneunoit cucrembl. Cuctema 3emis — Jlyna. ComnHile — Onvkaimmas K Ham
3Be€3/1a. 3B€3/1bl U UCTOUHUKHU MX dHeprur. COBpeMEHHbIEC MPEACTaBICHUS O MPOUCXOXKICHUU U
oo CoJHIla, 3Be3[, TaJlakTUK. [IpuMEHMMOCTh 3aKOHOB (HU3UKH Uil OOBSICHEHUS
MPUPOIBI KOCMUYECKUX OOBEKTOB.

3HavyeHnune GU3NKH VI NOHUMAHUSI MHPA
U Pa3BUTHSA NPOU3BOAUTEIBLHBIX CHJI (3 1)
Enunas ¢usmueckas xaptuHa mupa. DyHIamMeHTadbHBbIE B3aUMOACHCTBUS. DPu3nka u
Hay4yHO-TEXHHMUECKas peBoronus. PU3uka u KyJapTypa.

Oo6o0maromee nopropenue —21 4
JlaGopaTopHbIii npakTUKYM —15 4

YyeOHo-TeMaTHYECKHI IIJIAH

QJICMCHTAPHBIX  YaCTHII.

KoJ-Bo yacoB

Ne Tema BCero Jla6op. pador | Kontpoa. pador
1 | OcHOBBI 31eKTPOAMHAMUKH 19
(mpoposKeHune)
MarnuTHOE 1ose 7 1
AJIEKTPOMArHUTHASL MHIYKIIMS 12 1 1
2 | Konebanusi u BOJHBI 44
MexaHnueckue KonebaHus 10 1
DJeKTpOMarHuTHbIE KOJIeOaHUs 17
[Tpou3BojacTBO, TIEpeIada U UCIIOIb30BaHHE 6
JIEKTPOIHEPTUU
MexaHnueckue 1 DJIEKTPOMAarHUTHbBIE 11 1
BOJIHBI
3 | OnTuka 28
CBeTOBBIC BOJHBI 22 3 1
W3myueHue u crieKTpsl 6 1
4 | 3J1eMeHTBbI TEOPHH OTHOCHTEIbHOCTH 5
5 | KBanToBas ¢pusuka 30
CBETOBBIEC KBAHTHI 11 1
AToMHas pu3nka 4
du3nka aTOMHOTO si/ipa 12 1
DeMeHTapHbIC YaCTHIIHI 3
6 | Ctpoenue u JBoawonus BeesienHoii 8
7 | 3navyeHue PU3UKM /151 MIOHUMAHHUS MUPA 2
U Pa3BUTHS MPOU3BOANTEIbLHBIX CHJI
8 | ®u3nvecKuii NPAKTHKYM 15 7
9 | MoBTOpenue 19 1
HUroro: 170 14 6




Ne Tema ypoka dopma DJIeMeHTBI CoiepKAHUA TpeOoBaHus K YPOBHIO Bun Jdomamn | [lara
NPOBeICHUS NMOAT0TOBKH y4-Csl KOHTPOJISA ee npoBe
ypoka 3ajaHHe | JeHHA
YPOKa
OU3NYECKHUE METO/JbI N3YUYEHUSA ITPUPOIbBI (2 yaca)
1/1 Hayunslit MeTOn Ypok-nexkuus HeobxomumocTs o3HaHUS [ToHuMAaTh CYyIIHOCTh HAYYHOTO | TECT Koncnekr
MTO3HaHWSI OKPYXKAIOIIETO npuponsl. Pusnka nozHanus. IIpuBoauTts ,
MHpa. — QyHnameHTanbHas MIPUMEPHI OTIBITOB. BBEJICHUE
HayKa O IIPUPOJE. DopMynMpOBaTH METOIBL
Metons! HccrnenoBanusi. HAy4YHOTO MO3HAHMSL.
2/2 ®duznueckas KapTUHA Ypok-nekuus duznueckue 3aKOHBI u | [loHnMaTh, 9TO 3aKOHBI (PU3UKH | TECT §1,2
MHpa. TEOpUH. I'panutst WX | UMEIOT IPaHUIIbI
NIPUMEHUMOCTH. DU3NdecKue | IPUMEHUMOCTH. YKa3blBaTh
MOJENH. TPAaHULB] IPUMEHUMOCTH
KJIACCUYECKON MEXAHHKU.
MEXAHHMKA (58 yuacoB) Kunematnka. BpamarenbHoe 1BUKeHHe TBEPAOro Teja (23 yaca)
3/1 JIBmkeHre TOUKY ¥ Tena. | YpOoK yriryoneHust | MexaHudeckoe IBWOKEHUE. | 3HATH MOHSATHS MEXaHHYECKOTO | (pOHTAIBHBIN §3.4
[TonoxeHue TOYkU B 3HaHUI MarepuanbHas TOUKA. JIBIKEHUA U MaTEpPUAIbHON onpoc
MIPOCTPAHCTBE. Touku. [loHumarp
OTHOCHUTEIBHOCTh
MEXaHHYECKOTO JBW)KCHU.
412 CrniocoOslI onicanus VYpok yrnyonenus | KoopanHaTHbeI ¥ BEKTOpHBIN | BrameTs BEKTOpHBIM H ymp.2 §5,6
nerxeHnd. Crucrema 3HaHUH CIOCOOBI OMTUCAHUS IBUKEHUS. | KOOPAWHATHBIM CIIOCOOOM IpH
orcuéra. [lepememenue. Cucrema  orcueta.  3aKOH | PELICHHUH 33Jad.
JIBUKCHHS TEJa.
5/3 PaBHOMEpHOE VYpoxk yrayonenuss | PaBHOMepHOe mpsiMojnHEWHoe | 3HaTh ypaBHEHUS ymp. 2 §7,8
HPSAMOJIMHEWHOE 3HAHUMI JIBIDKECHUE. I'paduku | npssMOTMHEHHOTO JIBUKEHUS,
JBUKECHHE. CKOPOCTH, KOOPAUHATHI T€NA. | YMETh ONUCHIBATH JBMKEHUS 110
rpaduKam.
6/4 [ToBTOpenue. Pemenue YPOoK KOHTpOIIs PaBHOMepHOE npsMonuHeitHoe | [IpuMeHATh ony4eHHbIE pelenue 3ana4
3ajau. 3HaHUH IBUKCHHE 3HAHUS TPU PEUICHUH
¢du3nUecKuX 3aaad.
7/5 MrHoBeHHasi CKOPOCTb. VYpok nzydeHus Cpennss CKOpOCTb. | 3HaTh GpopMyITy onpeaeneHus pewenue 3amad | §9,10
CroxeHue ckopocreil. HOBOT'O MaTepuana | MrHOBeHHas CKOpPOCTb. | CpellHEel CKOPOCTH B YMETH €€
Monynp ¥ HalpaBJICHHE. paccunThIBATH
8/6 [ToBTOpenue. Pemenne [pakTukym PaBHOMEpHOE JBWKEHUE. | YMETh penarh 33/1a4ui Ha pelieHue 3aaa4d
3ajady. peleHus 3anaay Ckopoctb 9 pacder paBHOMEpPHOTO

HpHMOHHHeﬁHOFO JBHKCHUA




9/7 Yckopenue. EnuHATIB Ypok yryonerunss | MrHoBeHHOE YCKOpeHHE. | 3HATh YpaBHCHUS YCKOPEHUS, peirenue 3amay, | §11,12
YCKOPEHHSI. 3HAHUU TanrennuansHoe U | CKOPOCTH, KOOPAUHATHI ymp.3
HOpMaJibHOE YCKOpEHHE. | IPSMOJIMHEHHOTO
Hanpasnenue yckopeHusl. PaBHOYCKOPEHHOTO JBIKCHHS,
10/8 Ckopocts nipu aBmwkeHun | Ypok yrayonerus | Ckopocts. I'paduku ckopocTH | ONUCHIBATEH ABMIKEHUE 110 §13
C TMIOCTOSIHHBIM 3HAHUH U YCKOPEHHSL. rpadukam.
YCKOPEHHUEM.
11/9 YpaBHEHUS IBIKEHUS C Ypok nzydeHus YpasHenue u rpaduk §14
MIOCTOSIHHBIM HOBOTO MaTepuaja | 3aBUCUMOCTH KOOPIUHAT OT
YCKOPEHHUEM. BpEMEHHU
12/10 | IloBTopenue. Pemenue VYpok pemieHus PaBHOyCcKOpeHHOE IBMKEHUE. | YMETh peliaTh 3a1aud 110 TeMe | TECT
3ajad. 3ajad.
13/11 | CobGomaHOe majgeHue. Ypok yrayOnenuss | YcKopeHue cBoOomHOTO | 3HaTH (POPMYIHI IS pacdera pemrenue 3amay, | §15
3HAHUHN najgeHus. J[BuxkeHwe Tena, | mapaMeTpoOB MPH CBOOOIHOM yp.4
OpOIIIEHHOT0 BBEPX MajCHUN
14/12 | TloBTropenue. Pemenue CBobOogHOE aieHne YMeTh pemarth 3aa9d 10 TeMe | CaMOCTOsITeNTbHA
3a1ad. st paboTa
15/13 | JIBwxeHHe ¢ IOCTOSIHHBIM | YpOK yriayOsnenus | J[BuwkeHue Tena, OpoiieHHOro | BBIYMCIATH MabHOCTB, BBICOTY | pelieHue 3amad | §16
YCKOpPEHUEM CBOOOJHOTO | 3HAHHWH TOPHU30HTAJIBHO U TIOJ YIJIOM K | TIOJIETa, YToJI IpH
MaCHUsL. TOPHU30HTY 0aJIMCTUYECKOM JBIKEHUN
16/14 | IoBropenwue. Pemienne Ypok pemeHust CBoOonHOE MTaeHne YMeTh pemaTs 3a1a4uu 1o TeMe
3aaad. 3aaad.
17/15 | TloBTopenue. Pemenue Ypok pereHus CBoOotHOE TIafieHne YMeTs peniars 3a4a4d 10 TEME | CAMOCTOSITENIBHA
3ajad. 3ajad. st paboTa
18/16 | PaBHOMepHOe nBIDKEeHHE | YOk yriayOneHuss | PaBHOMepHOe nBIDKeHHE Tena | 3HATh CIOCOOBI OMpe/eIeHUs (poHTaIBHBIH §17
TOYKH TI0 OKPYKHOCTH. 3HAHUH o oKpy>kHOCTH. CriocoOBI TIOJIOKECHHUS YACTHIIBI B orpoc
OTIpeIeJICHHS TOJI0KEHUS MPOU3BOJIBHBI MOMEHT
YaCTHUIIBI B IPOU3BOJIbHBIH BpPEMEHH.
MOMEHT BpEMEHHU.
19/17 | TloBTopenue. Pemenue Ypok peuieHus YMeTs pemiath 3a4a4d 10 TEME | pelIeHHue 3a1a4
3ajad. 3ajad.
20/18 | Kunemaruka TBEpAOTO VYpok nzydeHus ®aza BpauieHus, TMHEHHass 1 | 3HATh (GOPMYIIBI IS (hpoHTaNIBHBIH §18
Tena. HOBOTO MaTepualia | yrioBasi CKOPOCTH, BBIYUCIICHHS YCKOPEHHUS, orpoc
LIECHTPOCTPEMHUTEIBHOE JIMHEHHOU U YTIIOBOUM CKOPOCTH
YCKOpEHHE JUIS. KPUBOJIMHEHHOTO JBIKEHHUS
21/19 | MoBtopenwue. PemieHne Ypok peeHus YMeTh pemiarh 3a4a4d 10 TEME | CAMOCTOSITENIBHA
3a1a4. 3a/1a4. g pabota
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22/20 | BpamiarenbHoe ABIKEHHE | YPOK M3YUEHHS [lepuoarueckoe IBUKCHHE. 3HaTh HOPMYIIBbI ISt (bpOoHTANBHBIH §19
TBEPIOTO TeNA. HoBOro Matepuana. | [lepuon u yacrora BpalieHus. | BBIYMCICHUS IIEpUOIA U o1poc
YaCTOTHI
23/21 | IoBTopenwue. PemeHne VYpok pemieHus Bce nonsitust TeMbl VYMeTh pemiaTh 3aa4u 1Mo TeMe | pelIeHue 3aad,
3a/1a4. 3a1a4. «Kunemartuka yop. 5
24/22 | TloBropenue. Perenue TECT
3ajad.
25/23 | Koumponvhas paboma Kontpounb 3nanuii | Kunemaruka YMeTh IPUMEHSITH 3HAHUS JIJIS KOHTPOJIbHAS
MNel no meme: U yMEHHUH peleHus 3aaad 10 KUHeMaTuke | pabora
«Kunemamuray
JAunamuka (16 yacoB)
26/1 OcHoBHOe yTBepxAeHHe | Ypok yrmybonenus | IlpuHiun wHEpHmw. 3HaTh (HOPMYIHUPOBKY EpBOTO | (hPOHTAIBHBIN §20,21,22
MEXaHUKH. 3HAHUH WneprpanbHble CUCTEMBI 3aKOHa, IPUBOUTH IPUMEPHI orpoc
MarepuasnbHas TOUKa. orcuera. I1epBrlii 3aK0H
ITepBeiii 3akoH HproTOHA. HeroToHa.
2712 Bropoii 3akon HetoToHa. | Ypok yrnyOnenust | Cuna — npuurHa U3MEHEHUSI 3HaTh NPUYUHY HOABICHUS yrp 6 §23,24,25
3HAHUH CKOPOCTH Tell, Mepa YCKOPEHUS, CBA3b MEXKIY
B3aUMOJICHCTBUS TEJL. YCKOPEHUEM U CHIIOMN
28/3 Tperuii 3akon Hetotona. | Ypok yriyonenuss | Cuibl ISHCTBUSA U 3HaTh 3aKOH B3aUMOJICHCTBUA U | yIp 6 §26,27
3HAHUH MIPOTHBOICHCTBUS MIPUHIIMIT CYNEPIIO3UITUH CHIT
29/4 BER)20: 005008 [IpeoOpazoBanus ["annies. 3HaTh MOHATHE ynp 7 §28
OTHOCHUTEJILHOCTHU B 3aKOH CIIOXKEHHUS] CKOPOCTEH. OTHOCUTENILHOCTH B MEXAHUKE,
MeXaHHKe. [TpuHIMIT OTHOCHTENLHOCTH (bopMyITy CI0XKEHHUS! CKOPOCTEH
lanunes.
30/5 [ToBTOpenue. Pemenne [IpakTukym 3akons! HeroTOHA YMeTh pemars 3aa4u 10 TEME | CaMOCTOSITEbHA
3ajad. pelieHus 3a1a4y s paboTa
31/6 Cusl B ipupoze. Cusl VYpok yray6nenust | ['paBUTAIIMOHHBIE CHIIBI. 3HaTh 3aKOHBI JBMKEHUS TeCT §29,30
BCEMHUPHOT'O TATOTEHHUSI. 3HAHUH 3axons! Kennepa. TUTaHET
I'paButanmonHoe
MIPUTSDKEHHE.
3217 3aK0H BCEMHUPHOTO Ypok yrayonenust | 3aKOH BCEeMHUPHOTO TSTOTEHUS. | 3HATh 3aKOH BCEMUPHOTO pemenne 3agaud | §31
TATOTCHUSL. 3HaHUH. OnsiT KaBenauma. TATOTCHMUSL. yrp 8
['paBuTanOHHAs TOCTOSIHHAS
33/8 [lepras kocMuyeckas Ypok uzyueHus . [lepBas kocMuyeckast PacCUUTHIBATH IIEPBYIO Pemenue 3amau | §32
CKOPOCTb. HOBOTO MaTepuajia | CKOpOCTb. KOCMHYECKYIO CKOPOCTb
34/9 Cuna TSXeCTH U Bec. VYpok n3ydenus Cuna TSKeCTH U LEHTpP 3HaTh popMyny CUIIbl TsDKecTH, | Pemenue 3amau | §33
HesecomocTs. HOBOTO MaTepuana | TsbkecTH. Bec Tena u ero YMETh OTPEEISATh HEHTP
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3aBUCUMOCTH OT YCIIOBHU.

TSDKECTH TeJI CII0KHOHN (POPMBEL.
Hcnone3ys TeopeTndeckue
MOJIENIY, BECTH pacyeT Beca Teia
B Pa3HBIX YCIOBHAX

35/10 | Cuutel ynpyrocTu. 3akoH | YPOK HU3y4eHHS Cuna ynpyroctu. 3akoH I'yka. | 3HaTh 3akoH ['yka n yka3eBate | Ymp 8 §34,35
I'yxka. HOBOTO MaTepuana | Buasl nedhopmannit TPaHHMLIBI €r0 IPUMEHUMOCTH
36/11 | Cuuisl TpeHusL. VYpok yrnyonenus | Cuibl TpeHHS U 3HaTh GopMyIIBI TSI pacyera TECT §36,37
3HAHUU COIIPOTHUBIICHHUS: IPUPOJIA U CHJI TPEHHS U COIPOTUBIICHUS
BUJBI
37/12 | Jlabopamophas paboma | YpPOK-IPAKTUKYM Cuibl ynpyrocTH U TSKECTH, OtpaboTka Ortuer no
Nel «H3yuenue JBUKEHHE Tela 0 9KCIEPUMEHTAIBHBIX U pabote
odeudicenus mena no OKPY>KHOCTH UCCIIEI0BATENbCKUX YMEHUM
OKPYIACHOCTU NOO
Oeticmeuem cui
VAPY20CHU U MAACECTAUY
38/13 | Cuiibl CONPOTUBIICHUS Ypok nzydeHus CHIIBI COTIPOTUBIICHUS TIPH YMeTh 00BSICHATH OpoHTATBHBIN §38
MIPU ABWKCHUU TBEPIBIX | HOBOTO MaTepuana | IBM)KEHUH TBEPIBIX TEN B BO3HUKHOBEHHE CHII orpoc
TeJN B )KUAKOCTSX U ra3ax. KHUJIKOCTSIX U ra3ax. COTIPOTHBIICHHS B JKUAKOCTSIX H
razax
39/14 | TloBTopenwue. Pemierne [IpakTukym Cusl B ipupoze YMmeTs pemate 3agaun o teme | CamocTosTen
3ajad. peleHus 3a1a4y pabota
40/15 | TTosropenwue. Pemenne
3ajad.
41/16 | Koumponvhas paboma Kontpons 3nanmii | Junamuka YMeTh NIPUMEHSTh 3HAHUSI JJIS KOHTPOJLHAS
No2 no meme: Y yMEHHUHN pereHus 3a1a4 1o JUHAMHUKE pabora
«/[unamuxay
3akoHnbl coxpaneHusi B Mexanuke. Cratuka (19 yacos)
42/1 Nmnynec. 3akon VYpok yrnyonenus | MMmynbce cuibl — BpeMeHHast 3HaTh GpopMyIBI TSI pacyera Yup 10 §39,40
COXpaHEHUs UMITYJIbCA. 3HAHUH XapaKTepUCTUKA CHUJIBL. UMITYJIbCA CHJIBI U TeJa,
Umnynec Tena. OOmas MOHUMATB CMBICI BTOPOTO
(dbopMynupoBKa 3aKOHa 3akoHa HeroToHa
HeroToHa.
43/2 PeaktuBHOE IBUKEHUE. -/ -1-1 PeaktuBHOE IBUKEHUE [Nornmats cmblich peakTuBHOTO | Y1ip 10 §41,42
JIBHKEHUS
44/3 [ToBTOpenue. Pemenue IIpakTukym Nmmynsc. 3akoH coxpaHeHns | YMETh pemiaTth 3a7adu Mo TeMe | PhiMkeBud
3amad. peleHus 3a1a4y HUMITYJIbCA.
45/4 Pabota cunel. MomHocTh. | Ypok yrinyOienust | PaGora cunbl. MomHoOCTS. 3HaTh PU3MYECKUI CMBICTT ®poHTANBHBIN §43,
OHeprusi. 3HAHUMI OHeprus MTOHATUI onpoc 44,45
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46/5 Kunernueckast sHeprusi 1 | YpOK U3ydeHUs Kunerudaeckas sueprus. 3HaTh (hopMyITy KHHETUIECKON §46
e€ U3MEHEHHE. HOBOTO MaTepuana | Teopema 0 KHHETHYECKOM SHEPruu Tesa
SHEPTUHU
4716 Pabora cusr Ypok uzydeHus [ToTennuansHas YHEPrUSL.. 3HaTh (hOpMYIIBI IS pacueTa Pemenue 3amau | §47, 48
TspKecTH.PaboTa cHThI HOBOro matepuaia | Teopema o MOTEHIUAIBLHOU MOTEHIMAILHOM YHEPTUU TeJla B
YIPYTOCTH. SHEPTUHU MOJIe CHITBI TSDKECTH U YIPYTO
J1e(pOpPMUPOBAHHOTO TeJia
48/7 [ToTenmmanpHas 3HEprUsA. | Ypok 00600menus u | IloTeHnmnansHas SHEPTHAL.. 3HaTh (hOpMyITBI U pacdeTa Pemenue 3amau | §49
yrayOneHus TeopeMa 0 MOTEHIMATBHOU MOTEHIUAIIBHON YHEPrUU TEJIa B
3HAHUH SHEPTUHU MOJIE CHITBI TSDKECTH U YIPYTO
Je(hOPMUPOBAHHOTO TeJla
49/8 [ToBTOpenwne. Pemenne [IpakTukym PaGora. MomHOCTh. DHeprust | YMeTh pemats 3afa4du mo Teme | CaMocTosT
3a1ad. penieHus 3aaad pabota
50/9 3aKOH COXpaHCHUS Ypok 00001IeHYsI U | 3aKOH COXPaHCHUS SHEPTUU PackpeITh CMBIC]T 3aKOHA TECT §50
SHEPTUU B MEXaHHKE. yriry0OneHus COXpaHEeHHUs SHEPI'HH U YKa3aTh
3HAHUH TpaHHLbI €ro NPUMEHEHHUS
51/10 | YmMeHbleHHE Ypok 0600menust u | I3MeHeHne 3HepTUr CUCTEMBI | 3HATh 3aKOH COXPaHEHUS pemenue 3amay | §51
MeXaHUUECKON SHEPTHH yriry0OneHus MOJ1 IEHCTBUEM BHEIIHUX CHJI | SHEPTUU B HE3aMKHYTOM
CHCTEMBI IO/ ACUCTBUEM | 3HAHUH cucreme
CHJI TPEHHSL.
52/11 | IoBropenwue. PemieHue IIpakTuxym 3aKOH COXpaHEHUs SHEPTUH YwMmerts pemath 3agaun o teme | CamocToAT
3ajau. peluieHus 3a1a4y pabora
53/12 | Jlabopamopnas paboma | YpOK-IPaKTUKYM 3aKOH COXPaHEHUs OtpaboTtka Otuer no
Ne2 «H3yuenue 3axona MEXaHUYECKON SHEPTUH 9KCHEPUMEHTAIIBHBIX U pabore
coxpanerus UCCIIEIOBATENBCKUX YMEHUH
MeXAHU4ecKol SHepUuUuy
54/13 | IoBTopenue. Pemenue [IpakTukym 3aKOH COXpaHEHHs YHEPTUH YMeTh pemaTh 3aauu 1o TeMe | TeCT
3ajad. pemeHus 3aaay
55/14 | PaBHOBecue Tell. Ypok n3ydeHuns [TonsiTre paBHOBECHS TETI. 3HaTh yCIOBHS PaBHOBECHS §52
HoBoro Matepuana | LlenTp TsbxecTn. TBEPJOTO TeJa U BUIIBI
56/15 | IlepBoe ycioBue VYpok nzydenus [lepBoe ycnoBue paBHOBECUS | PaBHOBECHS §53
paBHOBECHS TBEPAOTO HOBOTO MaTepuania | TBEPIOTO Tena
Tena.
57/16 | MomenT cuibl. Bropoe VYpok nzydeHus MowmenTt cuibl. Bropoe §54

YCIIOBHE PaBHOBECUS
TBEPJOTO TEJA.

HOBOI'O MaTcpuajia

YCJIOBUEC pPaBHOBECUA TBépZ[OFO
TCia.

13




58/17 | IloBropenue. Perenue [IpakTuKym 3aKOHBI CTATHKH YMeTh pemarh 3a1aqd 1Mo TeMe
3a/1ad. pemieHus 3aaad

59/18 | IoBropenwue. PemeHne [paktukym 3aKOHBI COXpaHEHUS B YMeTh pemiaTh 3aa4u 1Mo TeMe
3aJa4. peuieHus 3aaa4y MeXaHUKe

60/19 | Koumponvhas paboma Ne | KoHTponb 3HaHMii | 3aKOHBI COXpAaHEHHUS B YMeTh NPUMEHSThH 3HAHUS JIs KOHTPOJIbHAS
3no meme: «3axomnwi Y yMEHUI MEXaHUKe pereHus 3a1a9 Ha 3aKOHBI pabora
COXpaHeHUsl 8 MEXAHUKE» COXpaHeHHUs

MOJIEKYJSAPHAS ®U3UKA (28 yacoB).OCHOBBI M0JIEKYISIPHO-KHUHETHYeCKO# Teopuu (8 yacoB)

61/1 OCHOBHBIC ITOJIOKEHUS Ypok-JeKius OCHOBHBIC MTOJOKEHUS 3HaTh OCHOBHBIC ITOJIOKEHUS (hpOHTATBHBII §55,56
MOJIEKYJIAPHO- MOJIEKYJIIPHO-KUHETUYECKOU MKT ompoc
KHHETHYECKOH TEOPHH. TEOPHH.

62/2 Macca MoneKyt. Ypok yrayonenust | Macca monekyn. KonmaectBo | YMeTh pemnath 3aqadv o TeMe | pemieHue 3amgad | §57
KonmuecTBo BemecTna. 1 0000IIeHHS BEIIECTBA.

3HAHUN

63/3 [TorTOpenue. Pemienue [pakTukym OCHOBHBIE MTOJIOXKCHUS YMeTh peniath 3aJauu M0 TeMe | TeCT

3aad. penieHus 3aaad MOJIEKYIISIPHO-KUHETHIECKOI
TEOpHH.

64/4 Bpoynosckoe VYpok u3ydenus BpoyHoBCKOE ABMKEHHE. OOBACHITH TPUINHBI TecT §60,
nBerkenne. CHibl HOBOTO MaTepuana, | Cuibl B3aUMOIEHCTBUS OpOYHOBCKOTO JIBHYKCHUS, 61,62
B3aUMOJICUCTBHUS yraoyOneHus Monekyi. CTpoeHue cTtpoenue ten Ha ocHoe MKT
Monekyi. CTpoenue 3HAHUHN ra3000pa3HbIX, KUIKUX U
ra3000pa3HbIX, KUJIKAX U TBEPBIX TEIL.

TBEPIBIX TEIL.

65/5 Kpucrammueckue tena. Ypok uzydeHus CtpoeHne TBepIBbIX TE 3HATHh CBOMCTBA TadIuIa §75,76

AmopdHEIe Tena. HOBOT'0 MaTepuaa KPUCTAIUTHYECKUX U aMOPHHBIX
TeJ.

66/6 Wneanenelii ra3. Cpeanee | Ypok U3yueHus Wneaneheiii ra3. Cpennee YMETb PACCUUTHIBATH pemenue 3agau | §61,62
3HAaUYCHHE KBajipaTa HOBOTO MaTepuajla | 3HaYCHHE KBaJpaTa CKOPOCTH | CPEIHEKBaIPAaTUUYHYIO CKOPOCTh
CKOPOCTH MOJIEKYJI. MOJIEKYIL.

67/7 OcHOBHOE ypaBHEHHE Ypok nzydeHuns OcHOBHOE ypaBHEHHE 3HaTh OCHOBHOE ypaBHEHHE pemrenue 3amad | §63
MOJIEKYJISIPHO- HOBOTO MaTepuajia | MOJIEKYJISIPHO-KHHETUYECKOM | MOJIEKYJISIPHO-KHUHETHYECKOM
KHHETHYECKON TEOPUH TEOpHH Tasza. TEOPHH Ta3a.
rasa.

68/8 [MorTOpenwue. Pemienue Y POK-IpaKTUKYM OCHOBHBIE TOJIOXKEHUS YMeTh peliath 3aJja4u o TeMe | CaMOCTOST
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3aJad4.

MOJIEKYJISIPHO-KHUHETHIECKO
TEOpHH.

paboTa

Temmneparypa. JHeprus Temnjio

BOI'0 IBHKCHHUHA

MoJIeKYJI. (7 9acoB)

69/1 Temnepatypa u TerioBoe | Ypok oboOmenns u | TemnepaTypa — Mepa cpeilHEH | MOHUMAaTh, 4TO Temreparypa — | ymp.3 §64
paBHOBECHE. yrayOneHus KHHETUYECKON 3HEpTrun Mepa cpeiHe KHHETHYECKOU
3HAHUH MOJIEKYJI, TETJIOBOE SHEPTUU MOJIEKYT
paBHOBecue. Hanbomee
BEPOSITHASL CKOPOCTh
70/2 Onpenenenne Ypok nzydeHus Onpenenenne TeMnepaTypsl. [TorMMaTe IpUHIUIBI yrp 3 §65,66
TeMneparypsl. AOCOMIOTH | HOBOrO Marepuana | TemmepaTypHble HIKaJIbI. MOCTPOCHUS TEMIIEPATYPHBIX cooOuieHus
asi TemIeparypa. AOlcoutoTHas TeMIeparypa. LIKaJl, 3HaTh IPUMEPHI LKA yu-cs
AOcomoTHas mkata YMeTh nepeBoAUTh
TeMIeparyp TEMIIEPATYPY CO IIKAJIbI
Ienpcus B aOCONOTHYIO KAy
71/3 [ToBTOpenwne. Pemenne [IpakTukym Temmnepatypa YMeTh pemarhb 3aa4d 1o TeMe | CaMOCTOSIT
3aj]1a4. peleHus 3a1ay pabota
72/4 Nsmepenne ckopocTu VYpok nzydenus Onsit UlTepua YMETh OOBACHSTH OIIBIT TeCT §67
MOJICKYJI rasa. HOBOTO MaTepHuaja
73/5 [ToBTOpenwue. Pemenne [IpakTukym 3aK0HBI MOJIEKYIISIPHOI YMeTh pemrarte 3a1a9u 1o TemMe
3aj]1a4. pernieHus 3ajga4 ¢buzuku
74/6 [MToBTOopenue. PemieHne [MpakTHKyM
3ajad. peueHus 3aaay
7517 Koumponvnas paboma KonTposnb 3HaHni | 3aKOHBI MOJIEKYIISIPHOI YMeTh NPUMEHSTH 3HaHUS IS KOHTPOJIbHAs
Nod no meme: " yMEHUI ¢buzuku perienus 3aga4d pabora
«Monexynapnas guzuxay.
YpaBHeHHe COCTOSTHUS HAEAJBHOTrO0 ra3za. 'azoBsle 3akoHbl. (13 yacoB)
76/1 YpaBHEHNE COCTOSHUSA Ypok n3ydeHuns VYpaBaenne Meneneena- 3HaTh ypaBHeHHE MeHneneeBa- | ymp 1 §68
HJIeaTbHOTO Ta3a. HOBOTO Matepuana | Kmameiipona Kiamneiipona
7712 I"a30BbIE 3aKOHBI. Ypok uzydeHus ypaBHEHUS U TpaQUKH 3HaTh YPaBHEHHUS U TpaQUKu yrp 2 §69
HOBOTO MaTepuajla | ra3oBbIX 32KOHOB ra30BbIX 3aKOHOB Tabanna
78/3 [ToBTOpenue. Pemenne [IpakTukym ["a3oBbIE 3aKOHBI YMeTh pemats 3a1auu o TeMe | PeiMkeBud,
3ajadu. peuieHus 3aga4d TECT
79/4 [MoBropenwue. Pemenne
3ajad.
80/5 [ToBropenue. Pemenne

3ajJad.
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81/6

IToBTOpenue. Pemenue
3a/1ad.

82/7 Jlabopamopras paboma | YpOK-IIPAaKTUKYM ra30BbIC 3aKOHBI OTtpabotka Otuer 1o
Ne3 «Onvimnas nposepxa 9KCIEPUMEHTAIBHBIX U pabote
saxona I eu-Jloccakar» HCCIIEA0BATEIBCKUX YMEHHUN
83 Hacwimennsrit Ypok yrayOiieHust | HachIeHHBIE U OnuceIBaTh U3MEHEHMUS, ymp 5 §70,71
/8 nap.3aBUCUMOCTb 1 00001eH s HEHACHIICHHBIC TapHl, MPOUCXOSIINE TIPU TIEPEXOC
JaBJICHUS HACBHIIIEHHOTO | 3HAHUI, H30TE€PMbI PeabHOro rasa, BEIIIECTBA U3 )KUIKOIO
mapa OT TeMIEepaTyphl. N3y4YCHHS HOBOTO KpUTHYECKasl TeMIIepaTypa. COCTOSIHUSL B ra3000pa3HOE U
Kunenwue. MaTepHana Kunenwue. Hao00pOT
84/9 BrnaxxaocTs BO3myxa. Ypok nzydeHus AOGcomroTHas 1 YMETh PacCUMTHIBATh U ymp 5 §72
HOBOTO MaTepuaja | OTHOCHTEJIbHAs BIaKHOCTb onpenenars abCONOTHAS U
OTHOCHUTEIIbHAsI BIAKHOCTb
85/10 | IToBTopenue. Perrenue [IpakTuxym Bnaxxnocts Bo3gyxa YMeTh pemarth 3a1a4u 1o TeMe
3ajad. peueHus 3aaa4y
86/11 | IToBTopenue. Perrenue [IpakTuxym Bnaxxnocts Bo3ayxa YMeTh pemarth 3a1a4u 1o TeMe
3ajad. peuieHus 3a1a4y
87/12 | Iostopenue. [Moaroroska | ITpakTukym CBoiicTBa ra3zoB, JKUAKOCTEH 1 | YMETh pemaTh 3a/1a4i 110 TeMe | TecT
K KOHTPOJIbHOM padoTe. peueHus 3aaa4y TBEPIBIX TEJ
88/13 | Koumponavnas paboma KonTposb 3nanuii | CBoiicTBa I'a30B, )KUIKOCTEH U | YMETh IPUMEHSTH 3HAHUS JJIs KOHTPOJIbHAS
No5 no meme: «l azwl, U YMEHUI TBEPJIBIX TEJ peleHus 3aj1a4u pabora
AHCUOKOCTU U MBEPIbLE
menay
OcHoBbI TepMoauHaAMuKkH (16 yacoB)
89/1 BuyTpennss sneprus. Ypok 0606menus u | BHyTpeHHss sHeprus u [MoHumath GU3NUECKUIA CMBICTT | (POHTATBHBIN §75
yriayoneHus CHOCOOBI €€ U3MEHEHUS BHYTPEHHEH YHEPTUH, 3HAThH o1poc
3HAHUH CHoco0bl ee N3MEHEHUsI
90/2 Pabora B Ypok uzyueHus PaGora B TepMoTMHAMUKE. TECT §76
TEPMOJINHAMUKE. HOBOTO MaTepuaia
91/3 KonnuecTBo TemioTs. VYpok yrnyonenuss | KonuyectBo TemnoThl. MOHUMATh SKBUBAJICHTHOCTb pewenue 3agay | §77
3HaAHUH YpaBHeHHE TEIIIOBOTO KOJINYECTBA TETUIOTHI U paboTHI,
OamaHca. Y penpHast (U3NYECKUil CMBICH yIeNbHON
TETJIOEMKOCTb. TEIIOEMKOCTH
92/4 [lepBsIii 3ak0H VYpok nzydenus [IepssIii 3akoH 3HaTh TEPBBIN 3aKOH yrleniic| §78
TEPMOJIUHAMUKH. HOBOTO MaTepualia | TePMOJWHAMUKH TEPMOJIMHAMUKU B YMETh

MNPUMCHSTH €ro Ajid
H30IIpOLCCCOB
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93/5 [IpuMenenne iepBoro Ypok o6obmenus u | [I[puMeHeHre IepBOTO 3aKOHA | YMETh IPUMEHSTH TTEPBEIi yop 4 §79
3aKOHA TEPMOJMHAMUKH K | yTIyOJIeHUs TEPMOANHAMUKH K PA3INYHBIM | 3aKOH TEPMOIMHAMHUKH JUIS
pa3NUYHBIM MPOIIECCaM. 3HAHUH mporeccam. U30IPOLIECCOB

94/6 [ToBropenue. Pemenne [paktukym OCHOBHBIE TTIOHATHUS YMeTh peniath 3a/1auu 1o TeMe | CaMOCTOsITeIbHA
3amad. penieHus 3a1aq TEPMOINHAMHUKH s pabota

95/7 HeobpatumocTs Ypok-JeKius Bropoii 3akon 3HATHh CMBICJ BTOPOTO 3aKOHA pemrenue 3agay | §80
TEIUIOBBIX MPOIIECCOB B TEPMOJIUHAMHUKHI TEPMOJIMHAMUKHU 1 TPAHHILIBI €r0o
TpUpOJIE. IPUMEHHMOCTH

96/8 CTaTHCTHYECKOE Y poK-neKius TEIUIOEMKOCTD I'a3a MpH 3HATh CMBIC]I BTOPOT'O 3aKOHA TECT §81
HCTOJIKOBAaHHE MOCTOSIHHOM 00beMe U TEPMOJMHAMUKHY 1 TPAHHILIBI €ro
HEOOpaTHMOCTH MOCTOSIHHOM JIaBJICHUU MPUMEHUMOCTH
MPOLIECCOB B IPHPOJIE.

97/9 [ToBTOopenwue. Pemenne MPaKTHKYM IO 3aKOHBI TEPMOTUHAMUKH YMeTh penrath 3aa4M 10 TeMe | pelIeHHe 3a1a4
3a1ad. peleHHIo 3a1a4

98/10 | IpuHUMIBI ACHCTBUS WHTErpupoBaHHbIN | [IpuHIMIBI nefcTBUSL 3HaTh NPUHLMUIIBI AeHCTBUSA §82
TEIUIOBBIX JBUTATEIECH. YpOK TeroBbIX aApurareneil. KI1{ TEIUJIOBBIX ABUTATENEH U
KIIJ TermnoBeix TEIUJIOBBIX JABUTATENCH. 9KOJIOTUYECKHE MTPOOIIEMBI,
JIBUTATEIICH. Temnosas mammna Kapno. CBSI3aHHBIE C UCTIOIB30BAHUEM

TETJIOBBIX JIBUTATENEH

99/11 | IMoBTopenwue. Pemierne Y poKk-TIpakTHKYM OCHOBBI TEPMOTTHAMHKHI YMeTs permath 3aqauu o teMe | PeiMkeBHY
3aaad.

100/1 | TloBTopenue. Pemenue

2 3a/7ad.

101/1 | TloBropenue. Pemenue

3 3ajad.

102/1 | TloBTopenue. Pemenue CaMOCTOSIT

4 3a/7ad. pabora

103/1 | TloBropenue. Pemenue TECT

&) 3aj]1a4.

104/1 | Konmponvhas paboma Ne | Kourposnb 3Hanuii | OCHOBBI TEPMOANHAMHUKH YMeTs NpUMEHSTH 3HAHUS JJIS KOHTPOJIbHAS

6 6 no meme: U yMEHUI peleHus 3agad pabora

«Tepmodunamuxay

OCHOBBI DJIEKTPO/IMHAMMKM (47 uacoB) DJekTpocTaTuka (24 yaca)
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105\1 | Dmexrpuyeckuii 3apsaau | YpOK yrayOlneHHus | DIEKTPUUECKHUM 3apsi 3HATh MOHATHUSA JIEMEHTAPHOIO | ()POHTAIBbHBIH §83-86
3NIeMEHTapHBIC 3HaHUH, U3y4eHHs | 3aKOH COXpPaHEHHS 3apsza, 3aKOHa COXPaHEHUS ompoc
Y4acTHUIbl. 3aKOH HOBOTO MaTepuajia | 3JIEKTPHYECKOro 3apsaa 3apsina
COXpaHEeHUs 3akon Kymnona. Eqnamnia
AIIEKTPHUYECKOTO 3apsia. ANIEKTPHUYECKOTO 3apsiia.
Cynepnosuuus cun Kymnona
106/2 | 3akon Kynona. Enunnna | Ypok uzyueHus YMeTh IpUMEHSTH NMONTyYeHHbIe | penieHue 3amad | §87, 88
ANIEKTPUUYECKOTO 3apsia. | HOBOTO MaTepHana 3HAHUS MPU PEIICHNH 33134 ymp 1
107/3 | IloBropenue. Pemenue Y poK-IpakTHKYM
3amad.
108/4 | TloTropenue. Pemenue
3a1ad.
109/5 | IloBTopenue. Pemenue
3amad.
110/6 | IloBTropenue. Pemenue TECT
3a1ad.
111/7 | lloBTopenue. Pemenue CaMOCTOSIT
3aj1ad. pabota
112/8 | Dnexrpuueckoe Ypoxk yrayonenuss | HampspkéHHOCTH 3Hath (hopMyiry pacuera ymp 2 §89, 90,
none. HanpsxéHHOC T 3HAHWUM, U3YyYEHUST | DIEKTPUYECKOTO IO, HAaIPsDKEHHOCTH 3J1 110JIA 91
ANIEKTPUYECKOTO ITOJISI. HOBOTO MaTepuaia TOUYEYHOTO 3apsaa
113/9 | CunoBbie TUHAN Ypok uzydeHus CuioBble TUHUU YMEeTh pacCcUuThIBATh yop 3 §92
ANEKTPHYECKOTO TIOJIS. HOBOT'O MaTepHaia | JJIEKTPUIECKOTO MOJIS. HanpsHKEHHOCTB OIS
Hamnpspk€HHOCTB OISt Hanpspxk€HHOCTB OIS 3apsDKEHHOTO Iapa
3apsKEHHOTO [Iapa. 3apsKEHHOTO apa.
114/1 | Pemenwue 3a1a4 [MpakTHKy™M Hamnpsox€HHOCTB PaccunThIBaTh HANPSHKEHHOCTD
0 penieHus 3aaaq ANEKTPHYECKOTO TIOJIS. TOJISA, CO3/1aBaEMOT0
[MpuHmmn cynepno3uimm HECKOJBKIMU 3apsjiaMu
115/1 | IlpoBogHHKH B VYpok nzydeHus [IpoBonHMKM B IlonnMate noBeaeHNE TECT §93
1 AIIEKTPOCTATHUECKOM HOBOTO MaTepualia | dJIEKTPOCTATUYECKOM TIOJIE. MIPOBOJIHUKOB ¥ JIMAJIEKTPHKOB B
oJe. AIIEKTPUIECKOM I10JIe
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116/1 | JIudIeKTpUKH B Ypok uzydeHus JIMDIIeKTpUKY B §94§95
2 JIEKTPOCTATHUECKOM HOBOTO MaTepuajia | 3JIEKTPOCTATUUIECKOM IIOJIE.

nose. /[Ba Buza [Nonspuzanust AUATEKTPUKOB

J3JIEKTPUKOB.

ITonsapuzanus

JIM3JIEKTPUKOB
117/1 | TloTeHnmansHast SHEPTUsA | YPOK H3yUCHHSI [ToTenuanbHas sHEprust 3Hathb (hopMyIy pacuera yop 3 §96
3 3apsDKEHHOTO Tena B HOBOTO MaTepuaja | 3apsDKEHHOIO Tenla B

OJHOPOAHOM OJHOPOAHOM

AIIEKTPOCTATHYECKOM ANIEKTPOCTATHUECKOM TI0JIE

noje
118/1 | TloTeHIMaN ¥ Pa3HOCTh Ypok nzydeHus [lotennman u pa3HOCTH Pa30op kmrodeBbIX 3a1a4 yrp 3 §97
4 MOTEHIIHAJIOB. HOBOTO MaTepuajia | MOTEHIHAJIOB.
119/1 | lloBTopenue. Pemenue [IpakTukym Hanpspkennocts. [lotennman | YMeTh pemats 3aa4u 10 TeME | CaMOCTOsITebHA
5 3a1ad. penieHus 3aaad st paboTa
120/1 | Cea3b Mexay Ypok nzydeHus CBsi3bp MEXITY YMeTh pemrarth 3aaud 1o TeMe | pemreHue 3amad | §98
6 HaIpsAKEHHOCTHIO HOBOT'O MaTepuaja | HalpsKEHHOCTHIO

ANIEKTPOCTATHYECKOTO ANIEKTPOCTATHYECKOTO TONS U

OJISl ¥ PA3HOCTHIO Pa3HOCTHIO MOTEHIINAIOB.

MOTEHIINAIOB. OKBUITOTEHIMAJbHBIE

OKBHITOTEHIHATBHBIC MTOBEPXHOCTH.

MIOBEPXHOCTH.
121/1 | [MoBropenwue. Pemienne [IpakTukym HanpsokeHHOCTB M IOTEHLMAN | YMETh peliaTh 3a/1au 110 TEME | CaMOCTOSITeIbHA
7 3a/ad. pereHus 3aaa4q AIEKTPUIECKOTO TTOJISI s paboTa
122/1 | TloBTopenue. Pemenue
8 3a/7ad.
123/1 | DneKTpOEMKOCTS. Ypok n3ydeHuns [TonsTHE BIIEKTPOEMKOCTH, 3HaTh GopMyIIBI 171 pacyera yrp 3 §99,100
9 Konnencaropsi. HOBOTO MaTepualia | eJHHHUIBI HIEKTPOEMKOCTH E€MKOCTH KOHJIeHCaTopa

Konnencaropsl. Turbt
KOHJIEHCATOPOB

124/2 | DHeprus 3apsHKEHHOTO VYpok nzydeHus OHeprus 3apsHKEHHOT0 §101
0 KOHJIEHCATOpAa. HOBOTO MaTepuania | KoHjeHcaropa. [Ipumenenue

[Mpumenenue koHieHcaTopoB. CoeMHEHUS

KOHJIEHCATOPOB. KOHJIEHCATOPOB
125/2 | IloBropenue. Pemenne Y pOoK-TIpakTHKYM Konnencaropst YMeTh IPUMEHATh 3HAHUS U1 | TeCT
1 3a/ad. pereHus 3a1a4q
126/2 | TloBTopenue. Pemenue
2 3aj1ay.
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127/2

IToTOpenue. IloaroroBka
K KOHTPOJIbHOU paboTe.

caMocCT pabora

3ajJad.

3akon Jlxoyns- Jlenma

pereHus 3a1a4d

128/2 | Konmponvhas paboma Kontpons 3Hanmii | CBOHCTBa Ta30B, KUIKOCTEH U | YMETh NPUMEHSTH 3HAHUS JUISI KOHTPOJIbHAS

4 Ne7 no meme: U yMEHUI TBEPIBIX TEI pelleHus 3a1a4 pabora
«nexkmpocmamuray

3axoHbI MOCTOSIHHOTO TOKA (14 yacoB)

129/1 | DnexTpUyYeCKUil TOK. VYpok yrnyonenus | HanpaBnenue Toka, aefictBue | 3HaTh GOPMYIIBI AJIS pacuera §102,103
Cuna Toka.YcioBus, 3HAHUH TOKa, €ro IMIOTHOCTh U CHJIA TUIOTHOCTH M CHJIBI TOKa (GpoHT ompoc
HEO0XOIUMBIE IS YcnoBus, HEOOXOAUMBIE IS 3HaTh YCJIOBUS, HEOOXOIUMBIE
CYIIECTBOBAHUS CYIIECTBOBAHUS JUTSL CYIIECTBOBAHUS
AIIEKTPUYECKOTO TOKA. ANIEKTPUYECKOTO TOKA. AIIEKTPUIECKOTO TOKA.

130/2 | 3akon Oma [yis1 ydacTka Ypok yrayonenuss | 3akon Oma st ydacTka nenu. | 3Hath Gopmyinsl 3akoHa Oma u | pemeHue 3amad | §104
uenu. ConpoTUBIICHUE. 3HaHUMI ConpoTuBieHuE, yIEIbHOE pacyeTa COpOTUBIICHUS yop 5

COIIPOTHBIICHNE, 3aBUCUMOCTh | IPOBOAHUKOB
COIIPOTHBIICHHUS OT

TEMIIEPATYPHI,

CBEPXMPOBOIUMOCTb

131/3 | DnexTpuyecKHe LEMH. VYpox yrnyonenus | [locnemoBarensHoe u YMeTh pucoBaTh CXEMBI U pemenue 3amad | §105
IlocnenoBarensHOE U 3HAHUH napanieabHOe COeTUHEHUE PacCUUTHIBATH UX NAPAMETPBI
napaneabHoe IIPOBOJHUKOB.

COeIMHEHHE
MTPOBOTHUKOB.

132/4 | Jlabopamopnas paboma | ypOK-TIPaKTHKYM [TocnenoBarensHOE 1 3HaTh METObI U3MEPEHHS OTYeT 0 padoTe
Ne5 «H3yuenue napaiebHOe COeTUHEHUE napameTpoB Lenu
nocnedosamenbHo2o U MIPOBOTHUKOB.
napanneirbHo2o
coeouHeHus
NPOBOOHUKOBY.

133/5 | TloBTopenue. Pemenve YPOK-TIPAKTUKYM PacueTsl a1 nenei YMeTh NPUMEHSTh 3HAHUS JUIs1
3ajad. peneHus 3aaay

134/6 | IloBropenue. Pemenue YPOK-TIPaKTUKYM Pacuets! 31 neneit YMeTh IpUMEHATh 3HAHUS IS camocT paboTa
3ajadu. peleHus 3aaa4

135/7 | Pabora 1 MOIITHOCTH TOKa. | YpOK yriayonenus | PaboTa M MOIIHOCTH TOKA. 3Hath HOpMyJIbI IS pacueTa pemenue 3agaa | §106

3HAHUHI 3akoH [xoynsa- Jlenna paOboThI U MOIIHOCTH TOKA U
KOJINYECTBA BBIIEICHHOT O TEIUIa
136/8 | TloBTOopenue. Pemenne Ypok-TipakTUKYM PaboTa 1 MOTITHOCTB TOKA. YMeTh NPUMEHSTh 3HAHUS JIs peleHne 3aaa4
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MIOJTyTIPOBOJHHUKOB P- U TI-
THMA.
ITomynpoBOIHUKOBBIN
quon. TpaH3ucTopsl.

€ro BOJIbT-aMIIEPHOI
XapaKTEPUCTUKE U IPUMEHEHUU

137/9 | DnexTpoaBKyIIas Ypok-JeKius DIEeKTPOABIDKYIIAS CHJIA. 3uath hopMyiy 3akona Oma pemenue 3amaqd | §107, 108
cuna.3akoH Oma amst [Ipupona cTopoHHUX CHIT U1 TIOJTHOM LeTH U
MOJTHOM LIETTH. 3akon OMa J1st TOJTHOM LIENH. | PaCCUMTHIBATH MAapaMeTPhI
reny, conepskameit I/[C
138/1 | Jlabopamopnas paboma | ypOK-IPAKTHKYM 3axon OMa IS TTOJTHOH Ilend | 3HATh METOIBI H3MEPCHIS oT4eT 0 pabote
0 Ned «Hzmepenue 3/]C u MapaMeTpoB LEnu
BHYMPEHHE20
CONpOMuUBNEHUS.
UCMOYHUKA MOKA»
139/1 | IloBTopenue. Pemenue Y poK-IpakTHKYM 3aKoHBI IOCTOSTHHOTO TOKA YMeTh IpUMEHATh 3HaHUS Uil | PriMkeBUY
1 3ajad. peleHus 3aaa4y
140/1 | TloBropenue. Pemenue TECT
2 3ajay.
141/1 | lloBTopenue. [ToaroroBka CaMOCTOSIT
3 K KOHTPOJIBHOM padoTe. pabora
142/1 | Konmponvhas paboma KonTponb 3Hannit | 3aKOHBI HOCTOSHHOTO TOKA YMeTs IpUMEHATh 3HAHUS JJIS KOHTpOJIbHAS
4 Ne8 no meme: «3axonwi U yMEHUI penieHus 3aga4 pabota
NOCHOSIHHO20 MOKa)
DyiekTpHYeCKMii TOK B Pa3JIHYHbIX cpeaax (9 yacoB)
143/1 | Dnextpuueckas Ypok-nexmus Tunsl BemecTs 1o [NornMats pU3NIECKYIO TECT §109-112
MPOBOJJIMOCTD AJIEKTPOIPOBOHOCTH. MPUPOY IPOBOTUMOCTH
Pa3INYHBIX BEIIECTB. I'panuIel IpUMEHUMOCTH Pa3INYHBIX BEIECTB, H B
OJeKTpoHHas 3akoHa Oma YaCTHOCTH METAIJIOB
MIPOBOJMMOCTH METAJIJIOB.
144/2 | DnexTpuuecKuil TOK B Ypok u3ydeHus CrtpoeHnue noxynpoBOHUKOB, | 3HATH O MPHUPOJIE 3T TOKA B TECT §113,114
MOJTYTTPOBOJHHKAX. HOBOTO MaTepuaiia | cOOCTBEHHAs! M IPUMECHAs MOJTYNPOBOAHUKAX
OnexkTpuyeckas MIPOBOJUMOCTD
MPOBOJJIMOCTD
MOJYTIPOBOHUKOB MPH
HaJIMYUH IPUMECEH.
145/3 | DnexTpuueckuii TOK VYpok nzydeHus p- I-KOHTAKT. 3HaTh 00 ycTpoiicTBe cooOuieHus §115, 116
Yyepe3 KOHTaKT HoBOTO Matepuana | [TomynmpoBOTHUKOBBIH JHOJ MOJYIPOBOHUKOBOTO JINO/I, ya-cs
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146/4 | Dnexrpudeckuii TOK B Ypok uzydeHus [Tomyduenue 311 ToKa B [TonsTHE TEPMOIIEKTPOHHOM MIPOEKT §117,118
BaKyyMe. HOBOTO MaTepuaja | BaKkyyMe. DJIeKTPOHHBIE SMHCCUH. 3HATh yCTPOICTBO
JAuon.2nekTpoHHbIE JIAMIIBI, DJIEKTPOHHBIC MYYKH, | 3JIETPOHHOIIYYEBBIX TPYOOK, NX
IIyYKH. DIEKTPOHHO- HX CBOWCTBA U MPUMEHEHHUE. IIPUMECHEHHUE
mydeBasi TpyOKa.
147/5 | DnexTpuyuecKuil TOK B VYpoxk 0606menus u | [Ipupozaa 311 Toka B JKUIKHUX 3HaTh 3aKOH JIEKTPOJIN3a, ynp 7 §119,120
KHUIKOCTAX. 3aKOH yriyOneHus MPOBOJHHUKAX. 3aKOH MOHMUMATh IPUPOIY TOKA B
3JIEKTPOJIU3a. 3HAHUU ®apanes. [Ipumenenue YKUJIKOCTSIX
UIEKTPOJIN3A
148/6 | DnexTpuueCKUil TOK B On pa3psasl B razax. TUIb [Tonumats pu3MUECKyIO MIPOEKT §121,
razax.HecamMocTosaTeNnbHbl | Ypok-nekuus paspanos. [lnazma MPUPOY CAMOCTOSITEILHOTO U 122, 123
I ¥ CaMOCTOSITEIbHBIN HECaMOCTOSITEJIBHOTO pa3psizia B
pa3psasl [lnasma. razax.
149/7 | IloBTopenue. Pemenue 00001eHue 3J1 TOK B pa3IM4YHBIX Cpeiax YMeTh IPUMEHSTh 3HAHUS U1 | TeCT
3ajad. peleHus 3a1a4y
150/8 | TloBTopenue. [ToaroroBka
K KOHTPOJIBHOI1 paborTe.
151/9 | Koumponvnas paboma KoHTpoJib 3HaHUH | 3J1 TOK B pa3IUYHBIX Cpeax YMeTh IPUMEHSITh 3HAHUS JIJIS KOHTPOJIbHAS
Ne9 no meme: U yMEHHUH perieHus 3aaa4d paborta
«nexmpuueckuti mox 6
PA3IULHBIX CPeoaxy
®usnyeckuii npakTukyMm (15 yacoB)
152- Ipaxmuueckas paboma Ypox-npaxmuxym «Hccneoosanue coomnouenus nepemewyenuil npu pagHoycKOPEeHHOM OBUNCEHULY
153/1- | Nel
2
154- Ilpaxmuueckas paboma Ypor-npakmurym «Onpedenenue HA4AILHOU CKOPOCIU BbLIEMA CHAPAOA U OATbHOCMU €20 NOJlemd npu
155/3- | Ne2 20pU3OHMANLHOU cmpenbhey
4
156- Ipaxmuueckas paboma Ypox-npaxmuxym «HM3mepenue Kod3ppuyuenma mpeHus CKOIbICEHUL)
157/5- | Ne3
6
158- Ipaxmuueckas paboma Ypox-npaxmuxym | «Onpedenenue uucia Monexyn 6 MEMALIULECKOM meey
159/7- | Ne4
8
160- Ipaxmuueckas paboma Ypox-npaxmuxym «HM3mepenue yOenbHoU MenioemMKoCmu 8eujecmeay
161/9- | NeS
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162/1 | Ilpakmuueckas paboma Ypox-npaxmuxym | « Hccaedosanue uzomepmuueckoeo npoyeccay
1 Ne6
163/1 | Ipaxmuueckas paboma Ypox-npaxmuxym «Onpedenenue 3eKmpoemMKoCcmiy KOHOEHCaAmopay
2 Ne7
164/1 | Ipaxmuueckas paboma Ypox-npaxmuxym «Onpedenenue 81a3CHOCIUY
3 No§
165/1 | Ipaxmuueckas paboma Ypox-npaxmuxym «Hccredosanue pomopesucmopay
4 Ne9
166/1 | Ilpaxmuueckas paboma Ypox-npaxmuxym «Onpedenenue y0erbHO20 CONPOMUBILEHUL NPOBOOHUKA
5 Nel0)
IloBTOpeHue (9 yacon)

1173/ | TloBTOpeHue.
1-7
174/8 | Hmozcosas konmponvhas

paboma Nl ().
175/9 | 3axarouumenvroe

3ausamue.
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11 KITACC

Ne Tema ypoka dopma DJIeMeHTBI CoiepKAHUA TpeOoBaHus K YPOBHIO Bupa xonrpoa; Jomamn | Jlara
NpoOBe/IeHHUsI NOATOTOBKH Y4-Csi ee npose
ypoka 3ajaHue | JAeHHs
ypoka
OCHOBBI QJIEKTPOAUHAMMUMKHU (mpononxenune) (19 yacoB)MaraurHoe noJe (8 4acoB)
11 Bsaumoneiictaie YPOK U3ydeHH OtkpsiTHE Dpcrena; [ToHNMMaTh, YTO MarHUTHOE §1
TOKOB.MaruuTHO€ moJie. HOBOI'0 MaTCpUalla | B3aWMOICHCTBHE TOKOB; oJIe — OCOOBIN BU MaTepUH
3aMKHYTBIM KOHTYpP C TOKOM
B MArHUTHOM I10JI€
212 BekTop MaruutHOU Ypok uzydeHus Hanpagsnenue u Mmonyib YMeTh onpeaesaTh §2.3
HHIYKIHH. HOBOr'o Marepualia | peKTopa MarHUTHOU HalpaBJICHUE BEKTOpa
WHJIYKLHH. MarHuTHOM MHAYKIIUHU U
pacCUUTHIBATH €r0 YUCICHHOE
3HAYEHHUE.
3/3 Cuna Amnepa Vpoxk uzydenus 3akoH Awmriepa. YMeThb onpeAensaTb MOIYJb U §3
HOBOT'O Matepuana | B3auMOJEHCTBUE HaIpaBJICHUE CUJIbI AMIiepa.
MapaJyIEIbHbBIX TOKOB.
EnvHauna usmepenus cuibl
TOKa
4/4 [Tpumenenune 3akoHa YPOK-TIpaKTUKYM DNEeKTPOU3MEPUTETHLHBIE 3HaTh YCTPOMCTBO U §4.5
Awmmepa pUOOPBI. MPUHLIMI PabOThI
I'pomkorosopurens. AIEKTPOU3IMEPUTEIIBHBIX
prOOpOB.
5/5 JIaGopatopHas pabota JIaboparopHast JlelicTBME€ MarHUTHOTO IO | YMETh aHAIM3UPOBATH
Nel «Habmonenne pabora Ha TOK PE3yIBTAThI HAOIOIEHHI CP
JEHCTBHSI MATHUTHOTO
0JIsI Ha TOK»
6/6 Cwuna Jlopenna. Vpox uzydenus JlelicTBUE MAarHUTHOTO TOKA | YMETh ONpPeACsITh §6
HOBOr0 Matepualia | ga IBMXKYLIUMICS 3apsl. HAIIPaBJIEHUE U MOAYJIb CUJIbI
IIpuMeHeHue cubl Jlopenna. 3HaTh yCTPOMCTBO
Jlopenna. HUKJINYECKUX YCKOPHUTEIECH.
717 [ToBTOopenue. Pemenue YPOK-TIpaKTHKyM Cuna Amnepa Cuna Jlopenna. | YMeTh pemiath 3a/1a4u Ha

3aj1ay.

HaxO0’KJIEHNE CUJIbl AMIIepa U
cuisl JlopeHna
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8/8 MaruuTHbIe CBOMCTBA Ypok uzyueHus MarnuTtHas YMeTh 00BSCHATH Mapa- u §7
BEIIIECTBA. HOBOI'O MaTepHaia | MpOHMUIIAEMOCTh. Tpu JIMaMarHeTHU3M, CBOHCTBA
KJIaCCa MarHUTHBIX MarHeTUKOB
BenrecTs. CBolicTBa
(heppoMarHeTuKoB,
MAarHUTHBIN TUCTEPE3HC.

JuekTpoMaruuTHas nHaAyknus (11 yacos)

91 OTkphITHE YPOK U3y4eHus Ortxpsite @apazes. OOBSICHATH BOZHUKHOBEHUE §8.,9
3JIEKTPOMATrHUTHOM HOBOI'O MaTepuaia Ddusnuecku u WHIAYKIIMOHHOTO TOKA.

MHyKIUH. MarHuTHbIH T€OMETPUYECKHUM CMBICIT IToHnMaTe cMbICT
TIOTOK. MarHuTHOTO MOTOKA MarHuTHOTO MOTOKA U 3HATh
dbopmyny 1S pacuera

10/2 Hamnpasnenue Ypok uzydeHus Hamnpasnenue MHAYKIIHOHHOTO | YMETh HAXOIUTh §10
WHAYKIIUOHHOI'O TOKa. HOBOI'O MaT€puajia TOKa. HpaBI/IHO JIeHua. HaINpaBJICHUC HHAYKIIMOHHOTO
[IpaBuno Jlenua. TOKA.

11/3 JlaGopartopHas paboTa JlaGoparopHas SIBJICHUE 3JICKTPOMArHUTHON YMeTh aHATU3UPOBATh [ToBTOpHT
Ne2 «M3yuenue sipneHust | padbota WHIYKIAA pe3yJIbTaThl HAOJIIOICHUI CP b §8-10
3JIEKTPOMArHUTHON
WHIYKIUD)

12/4 3aKOH JIEKTPOMArHUTHON | YPOK U3YUCHUS 3aKoH >EKTPOMArHUTHOM 3HATh 3aK0H §11
WHTYKIIHH. HOBOT'O MaTepuaia | MHAYKIUH. 3JIEKTPOMArHUTHOM MHIYKIIUH.

13/5 IToBTOpenue. Pemenue YpoK-TIpakKTUKYM 3aKoH >IEKTPOMArHUTHOM [IpumensATh 3HaHUSA IS
3aja4. WHAYKIIUM. MarHuTHbIN pelieHus 3a1a4

MOTOK.

14/6 Buxperoe anekTpuueckoe | Ypok U3ydeHUs CBoiicTBa BUXPEBOTO [ToHnmaTh B3aMMOCBSA3b §12

HoJe. HOBOI'O MaTcpuajla | 3jJeKTpUIECKOI0 IT0JI IIEPEMEHHOI'0 MAarHUTHOT'O U
AJIEKTPUYECKOTO MOJICH

15/7 OJIC uHIyKIIMU B Ypok uzydeHus OJ1C uHAyKIIMA B YmMmetb paccuntbiBath DJ]C §13,14
JIBIDKY X CST HOBOTO MaTepuaia | JBHKYIIUXCS MPOBOJTHUKAX. VHYKIUHU B JBUKYLIUXCS
MPOBOTHHUKAX. DJIEKTPOMHAMHUECK U HPOBOTHUKAX.

ONeKTpOoANHAMUYECKHHA MHUKpPO(QOH.
MHUKPOQOH.
16/8 CaMOUHIYKIIUS. Vpok uzydeHus CaMOUHIYKIIHUS. YMeTh onpenensiTh §15,16

WnaykTrBHOCTH. DHEpTUs
MAarHuTHOTO MOJIS.

HOBOT'O MaTepuaa

WNnnykTuBHOCTH. DHEpTUs
MAarHUTHOTO MOJIS.

HaIIPaBJIEHUE U MOJYJIb TOKA
CaMOUHAYKIWH. Y METh
paCcCUUTHIBATH DHEPTHUIO
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MAar"guTHOIO IIOJIA.

17/9 DNeKTpOMarHuTHoe nojie. | Ypok o6o0menus | DIeKTpOMarHUTHOE MoJe. [TonnMmartse cymiecTBoBaHuE §17
3HaHUH CIMHOI'0 3JEKTPOMAarHUTHOTO
OIS
18/10 | IloBTopenwue. Pemrenue Ypok pemieHust [IpumensATh 3HaHUS IS «Kparkue
3azad. 3a1a4 peleHus 3a1a4 UTOTH
TJIaBHI 2
19/11 | KoutponbHas padota. Nel | KonTponbHas MarnuTtHoe Toe. [IpumensTh 3HaHUS IS
no Teme: «MarHuTHoe pabota DIeKTPOMAarHuTHas MHAYKLIMS | pelieHus 3a1a4 Konrponphas
TToJie. DJIeKTPOMarHUTHAS pabora
WHIYKIUS»
KOJIEBAHUSI U BOJIHBI (43 yaca)Mexanndeckue kojedoanus (10 yacon)
20/1 CBoOoaHBIE KOIeOaHus. Ypok uzyueHus CBoOoaHbBIE KOJIEOaHMS. 3HAaTh YCIOBUS §18,19,20
Maremarnyeckuit HOBOI'O MaTepuana | YcjioBUs BOSHUKHOBEHHUS BO3HUKHOBEHHUSI CBOOOIHBIX
MasATHHK. CcBOOOIHBIX KOJIEOaHUN KoJiebanuii
21/2 JlnHaMuka VYPpok n3ydeHus YpaBHEHUS KOJICOAHMIA 3HaTh 001ee YpaBHCHHE §21
KOJIE0aTeNLHOrO HOBOTO MaTephala | MaTeMaTUYECKOTO U KOJICOATEIIbHBIX CUCTEM.
ABHKCHHAL. IIPY>KUHHOI'O MasiTHUKOB.
22/3 | FapmoHuuecKue VpOK u3yueHus VYpaBHEeHHE FApMOHUYECKHUX | 3HATh YpaBHEHUE §22
KoseOanus. HOBOTO Marepualla | goyie0aHuii. 3aBUCUMOCTD rapMOHUYECKHUX KOJIeOaHUH,
IEpUOJIa U YACTOThI dbopMyIIBI 7S pacyeTa nepuo
KoJieOaHUM OT CBOMCTB KoJIeOaHU MasiTHUKOB
CHCTEMBI
23/4 daza konedaHuil. Yok usydeHus ®aza konedaHuil. YMETh OTpeNesaTh ha3y §23
HOBOI'0 MaTepuaia KoJIeOauuii
24/5 Pewenue 3anay. YPpOoK-IpakTUKYM I"apmonrnueckue konedaHus [TpumensATh 3HaHUS IS
peleHus 3a1a4
25/6 Pewenue 3anay. YPpOoK-IpakTUKYM l"apmornueckue konedbaHus [TpumeHsaTh 3HAHUS IS TeCT
peleHus 3a1a4
26/7 Jlabopatopnas pabora JlaGopatopHnas Onpenenenne yCKOpeHus 0TpaboTKa [ToBTOpHUT
No3 «Ompenenenue pabora CBOOOJIHOTO TaJICHUS IPU SKCIEPUMEHTAIBHBIX Jlaboparophass | b §18-23
YCKOpEHHUsI CBOOOTHOTO MTOMOIIT MasTHUKA FICCIIEIOBATEIBCKIX YMCHHIA. pabora
MAJEHUS TIPU TOMOIIH
MasITHAKA)
27/8 [IpeBpamienue suepruu Ypok yrayonenus | [IpeBpaiieHue sHEpTUn Mpu YMeTh pacCUMTHIBATH §24, 25,
pH KoJeOaHUsIX. 3HAaHUN KoJjeOaHusX. BbIHYXIeHHBIE 26

IMOJIHYHO SHCPTHIO CUCTCMEIL.
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BriHyX/1IeHHbBIE
Kosiebanus. Pe3oHaHc.
IIpumenenue pesoHanca u
O0oprOa ¢ HAM.

koJyebanus. Pezonanc.
IIpumenenue pe3oHaHca

3HaTb NOHATHS
BBIHY)KJICHHBIX KOJICOAHUH,
pe30HaHca, yCIOBUN
BO3HMKHOBEHHUsI pE30HAHCA,
MPaKTUYECKOE 3HAUCHUE
pe3oHaHca

28/9 Pemrenne 3amay. Y pOoK-IpakTHKYM [IpeBpaliieHre SHEPIUH IPH YMeTp paccunThIBATH «Kparkue
Konebanusax. Pe3oHaHc. IIOJIHYIO DHEPTUIO CUCTEMBI. UToru
Pe3onancHyI0 4acToTy TIaBBI 3
29/10 | Pemenue 3amau. VPOK-IIPaKTUKYM MEXaHHYECKHE KOIeOaHus [IpumMeHsATh 3HAHUS IS TECT
peuieHus 3a1a4d
DjleKTpOMArHuTHbIE KoJiebanus (17 yac)
30/1 CBo0OOHBIC U Ypok uzyueHus CBoOo/iHBIE U BBIHYKIEHHBIE | YMETh OIUCBIBATH MTPOIIECCHI §27, 28
BBIHYKJICHHBIC HOBOT'O MaTepuaja | JIeKTPOMArHUTHBIC B KOII€0ATETEHOM KOHTYPE
3JIEKTPOMArHUTHBIE konebanusi IIporeccer B
KoJeOanus. KoJe0aTeIbHOM KOHTYpE
KonebaTenbHblii KOHTYD.
[IpeBpamienus sHepruu
MIPH DJIEKTPOMATHUTHBIX
KoJIcOaHMSX.
31/2 AHanorus Mexmy Ypok-000011ieHre | AHAJIOTHSI MEXIY YMeTh MPOBOIUTH aHAJIOTHIO §29
MEXaHUYECKUMH U MEXaHUYCCKUMH U MEK/ly MEXaHHIECKHMH H
3IIEKTPOMATHUTHBIMH 3JIEKTPOMArHUTHEIMH 3JIeKTPOMATrHUTHBIMHU
KOJICOaHUSIMHU. KOJICOaHUSIMHU. KOJICOAHMSIMHU.
32/3 VYpaBHeHuE, VYpok usydeHus VYpaBHEeHHE, OIIMCHIBAIONICE 3HATh ypaBHEHHE, §30
OIMKCHIBAOIIIEE NPOIIECChl | HOBOTO MaTepuaia | MPOIECChl B KOJIeOATEIbHOM ONMCHIBAKOIIEE TIPOLECCHI B
B KOJIeOATEILHOM koHType. Popmyna Tomcona KOJIe0aTENEHOM KOHTYPE,
koHTtype. [lepuos (dhopMyITy ompeiesieHus Ieproa
CBOOOIHBIX KOJe0aHMiA.
JIIEKTPHYECKHUX
KOJICOaHMH.
33/4 Pemenwue 3anau. Y pOoK-TIpakKTHKYM CBo0Oo1HBIC [TpumensATh 3HaHUS IS
OJICKTPOMArHuTHBIC peuieHus 3aaaq
KoJIcOaHHsI.
34/5 Pemenwue 3anau. YpoK-TIpakTHKYM CBo0Oo1HBIC [TpumensATh 3HaHUS IS
JJIEKTPOMarHuTHBIE pelieHus 3a1aq CP
KoJieOaHwmsl.
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35/6 [lepemeHHbIH Ypok uzyueHus BrIiHY X I€HHBIE 3-M IToruMaTs CMBICTT §31,32
AIEKTPUICCKHI TOK. HOBOTO MaTepuaja | KojieOaHus. AKTHBHOE JENCTBYIOIINX 3HAYEHHIH
AKTHBHOE COTIPOTHUBJICHHE. CHUIBI TOKA M HATIPSOKCHHS
COIIPOTUBJICHUE. HelicTByroniye 3Ha4eHUs CHIIbI
JelicTByroniye 3HaueHUs TOKa W HaIPSKEHUS.
CHWJIBI TOKa U
HaIPSDKCHUS.
36/7 Pemenue 3amay. YpoK-TIpakTHKYM [Tepemennsiii onekTpuieckuii | [IpuMeHsTh 3HAHUS 151
TOK. penieHus 3agad
37/8 | Konzmencarop B enu VpOK u3ydeHus EMKocTHOE conpoTHBIICHHE, | YMETh paCCUYMTHIBATD §33
NIEpEMCHHOTO TOKA. HOBOTO Marepuana | caBur (a3 Mexay €MKOCTHOE COIIPOTUBJICHUE
KOJICOAHUSIMH CHITBI TOKA U
HaPsHKEHUS
38/9 Pemrenne 3amay. Y pok-TIpakTHKYM Kongencarop B nienn [IpumensATh 3HaHUS IS
NEPEMEHHOT'O TOKA. peunieHus 3agad
39/10 | KaTymrka MHAYKTUBHOCTH | YPOK M3Yy4CHHS NunyktuBHOE YMeTh pacCUNUTHIBATH §34
B [IETIH ICPECMCHHOTO HOBOT'O MaTepuaga | conmpoTHUBIICHUE, CIBUT a3 | MHIAYKTUBHOE
ToKa. MEX1y KOJIeOaHUSIMU CUJIBI | COTIPOTHBIICHUE
TOKA W HATIPSKEHUS
40/11 | Pemrenue 3aau. Ypok-TIpakKTUKYM Karymika nHIyKTHBHOCTH B [IpumensATh 3HaHUSA VIS
e MEPEMEHHOTO TOKA. peleHus 3a1ad
41/12 | Pemrenue 3aau. Ypok-TIpakKTUKYM [Tepemennsiii onexTpuieckuii | [IpuMeHsATh 3HAHUS 115
TOK. 3akoH OMa penieHus 3a1a4d
42/13 | Pemrenue 3aau. YpOK-TIpakKTUKYM [Tepemennsiii onexTpuieckuii | [IpuMeHsATh 3HAHUS 115 TECT
ToK. 3akoH OMa penieHus 3a1a4d
43/14 | Pe3oHaHc B Ypok nzydeHus YcnoBus pe3oHaHnca B 1lenu | 3HATh 00 YCIOBUSX §35
QJICKTPUYCCKOU LICIIN. HOBOI'O MaTcpuaia IIEPEMECHHOT'0 TOKA. pe30HaHca
44/15 | T'enepatop Ha Ypok uzydeHus I'eneparop Ha TpaH3UCTOpE. 3HAaTh OCHOBHBIE AJIEMEHTHI §36
TPaH3HUCTOPE. HOBOTO MaTepuaiia | ABTOKoJeOaHUSI. aBTOKOJIE0ATENbHON CHUCTEMBI
ABTOKOJIE0aHHS. U UX Ha3HauycHUE.
45/16 | Pewenue 3amay. Y POK-TIpaKTHKYM CBoOonHbIe ¥ BEIHYKICHHBIE | [I[pHMEHSTH 3HAHUS JTSI «Kpatkune
QJICKTPOMArHuTHBIC penieHus 3agad UTOIru
KoJieOaHmsI. TJIaBBI 4»
46/17 | Pemrenue 3amau. Ypok-TipakKTUKYM CB0OOTHBIC U BEIHYXKICHHBIC [IpumensATh 3HaHUSA U1
ANIEKTPOMArHUTHEIE peleHus 3a1a4
KoJIeOaHHsI.
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HpOl/I?.BO}_ICTBO, nepeaada 1 uCnoJb30BaHue 3J1elchnqec1<0ﬁ JHCPIruu. (6 ‘laCOB)

47/1 | lenepupoBanue VPOK U3ydeHHsI I'enepatop nepeMeHHOTo 3HaTh NPUHIUIIBI PAOOTHI §37,38
ANEKTPUYECKOM DHEPTUU. | HOBOTO MaTepHalia | toka reHeparopa
48/2 | Tpaucdopmaropsi. Vpok u3ydeHus Y CTpOUCTBO U MPUHIIMIT 3HaTh YCTPOWCTBO U §38
HOBOTO Marepuana | paboTsl TpaHchopMaTopa MPUHITUTT PAOOTHI
Tparcdopmaropa
49/3 Pemrenne 3amau. Y pOK-TIpakKTHUKYM TpauchopmaTopsl. [IpumeHnsATh 3HaHUS ISt
peleHus 3a1a4
50/4 | IIpousBoacTBO U VYpOK u3yueHus [TpombITICHHBIE U 3HaTh O MPOMBINUIEHHBIX U §39,40,41
HCIIOIR30BAHHC HOBOT'O Matcpuaia | ajibTepHATUBHBIC aIbTEPHATHUBHBIX UCTOYHHKAX
BJICKTPHYECKOI SHEPIHH. HWCTOYHUKHU SHEPTHH. JHEPIUH.
Hepenaua Ilepenaua sneKTposHEPrUu.
AIICKTPOIHEPTHH.
51/5 Pemenue 3anau. Y pOoK-IpakTUKYM [IpousBoacTeo u nepenaya | IlpumensaTs 3HaHUSA 1S
3JIEKTPOIHEPTUU penieHus 3aaaqy
52/6 [TorTOpenue. Pemienue Y POK-TIpaKTHUKYM IIpousBoacTBO M nepenavya | [IpuMeHSTh 3HAHHS IS «Kpatkue
3amad. 9JICKTPOIHEPT U pemieHus 3aaaq TECT HTOTH
TJ1aBbl 5»
MexaHn4ecKne U 3JeKTpoMarauTHbie BoJiHbI (11 yacoB)
53/1 BouHb! ¥ ux VYpok 0606menns | Onpe/eieHne BOJIHEI, HmeThb mpeacTaBiacHue o §42,43
pacIpoCTpaHEHHE. 3HAHMH MPOAOJBHEIC U IONIEPEYHBIE | PACIPOCTPAaHEHHH YHEPTUH
BOJIHBI BOJIHBI
54/2 Hnuna BonHbl. CkOpocTh | Ypok yrinyonenust | Jnuna Bonnel. CkopocTh 3HaTh U YMETh PACCUUTHIBATh §44.,45
BOJIHBI. Y paBHEHHE 3HAaHUN BOJIHBI. Y paBHEHHE OETyIIei OCHOBHBIE XapaKTEPHUCTUKH
Oery1ueit BOJIHBI. BOJIHBI. BOJIHBI
55/3 Bonnel B cpene. Vpok yrnybnenust | BosiHOBasi MOBEpXHOCTD U 3HaTh TUIILI BOJH U §46,47
3BYKOBbIC BOJIHBL. 3HAHHI (GpPOHT BOJIHBI, IUIOCKAs U XapaKTECPUCTHUKH 3BYKOBBIX cooOuieHus
cepuueckas BOJHEIL. BOJIH.
3BYKOBBIE BOJTHBI
56/4 | Yro Takoe VoK u3ydeHus I'unote3a Makcaeia. 3HAaTh O PaCIPOCTPAHCHUHU §48,49
SJICKTPOMAarHUuTHast HOBOTrO Marepuana | OneIThl ['epua DJIEKTPOMAarHUTHBIX
BOJIHA. konebanuii. [lo3HaKOMUTBCS
DKCIEPUMEHTAITLHOE ¢ omsrramu Lepria.
0OHapyKeHHE

OJICKTPOMArHUTHBIX BOJIH.
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57/5 [TnoTHOCTH MOTOKA Vpok uzydyeHus [InoTHOCTH DHEpPrUKU 3Hath Gopmyny Oerymei §50
SICKTPOMArHUTHOT'O HOBOTO MaTepualla | y3ay4yeHUs U INIOTHOCTH c(hepryecKoit BOJHBI
U3J1yqCHUA. noroka. berymas
cdepuueckas BOJIHA.
58/6 H3o0peTeHue paano Ypok-ceMuHap H3o006peTeHue paano 3HaTh TPUHIIUIIBI §51,52
A.C.TlomtoBBEIM. A.C.IlomtoBeiM. [IprHITATIED PagrOCBS3H, CXEMBI LIEIEi
[TpuHLUIIBI paHOCBS3H. PaIrOCBSI3H. pajIMoIIepeIaTIHKa 1 COOBIIEHIE
paguoNpUEMHHUKA.
59/7 Kak ocymectBnsiercs VYpok u3ydeHus CsoiicTBa 3HaATh CXEMBI LIeTIeH §53, 54
MOAYyJIALNA U HOBOTO MaTepualla | 3JeKTPOMArHUTHHIX BOJIH. panuoliepenaTinka u
JICTCKTUPOBAHHUC. paavonpueMHUKa. 3HATh
CpoticTaa CBOMCTBA 3JICKTPOMArHUTHBIX
ANIEKTPOMArHUTHBIX BOJIH. BOJIH.
60/8 Pacmpoctpanenue Vpok yrinybnenuss | PacpocTpanenne paquoBonH. | 3HATh MPUMEHEHUE CP §55,56
pPaaroOBOJIH. 3HAHUMN Panmonokanms. paauoBOJIH Pa3HBIX YaCTOT
Panuonokarus.
61/9 [TonsTre 0 TENEBUICHUH. | YDPOK-CEMHHAP [ToHsiTHE O TENEBUACHUHM U | 3HATH PA3IMYHBIC BUIBI §57,58
PasButue cpescTs cBA3M. pa3BUTUH CPELNCTB CBSI3U CpEACTB CBA3U, YMETH cooOuieHus
M0JIb30BaThCS UMU.
62/10 | Pemenue 3amau. Vpok-nipakTukyM | MexaHu4ecKue u O0600111eHIE 3HAHMM 110 TEME
3JIEKTPOMArHUTHBIE «Konebanus 1 BOJTHBI
KoJie0aHus U BOJIHBI
63/11 | KonrtponbHas pabora Ne2 | KonrponbsHas Mexanuyeckue u IIpoBepka 3HaHMI IO TEME
no teme: «Konebanus u pabora 5J1€KTPOMATHUTHEIE KoHnTposbHas
BOJIHED) KoJIeOaHUsl U BOJIHBI pabora
OIITHUKA (28 yaca) CBeToBbI€ BOJIHBI (22 yaca)
64/1 CkopocTh CBeTa. Ypok uzyueHus Mertoab! u3mMepeHus ITo3HaKOMHUTBCS C METOJAMU §59
HOBOTO MaTcpHalla | CKOpOCTH CBETA. N3MEPEHNSI CKOPOCTH CBETA.
65/2 [punnun [olirexca. VYpok yrayosenuss | [Ipunmmn [NoiireHca. 3akox YMeTh N0Ka3bIBaTh 3aKOH §60
3aKOH OTpaXCHHMS CBETA. | 3HAHUM OTpaKEHHMsI CBETA. OTpa’kKeHHs CBETA HA OCHOBE
npuHuuna I ronrexca.
66/3 [ToBropenue. Pemenne Ypok-nipaktukym | Otpaxkenue cera. 3epkana | I[Ipumenars 3HaHuA 11
3ajad. peleHus 3a1a4
67/4 3aKOH NPeTOMIICHUS Ypok yrayOiieHuss | 3aKOH MPEIOMIICHUS CBETA. YMeTh 10Ka3bIBaTh 3aKOH §61

CB€TAa.

3HAHUN

Xop ay4da B

MMPCJIOMJICHUS CBCTA HA
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IIJIOCKONapAIIIIEIIbHON
IJIACTUHKE U IPU3ME

ocHOBe npuHimIa [rirexca.

68/5 | IloTopenue. Pemenue Vpok-npaktukym | I[Ipenomiuenue csera [TpuMeHATH 3HaHUSA IS
3azadq. perieHus 3a1a4y CP
69/6 JlaboparopHuas pabora JlaGopaTopHas [Ipenomnenue cBera. Xox OTtpabotka [ToBTopuT
Ne4 «3mepenne pabora ay4a B SKCIIEPUMEHTAIILHBIX U b §59-61
HOKa3aTC/Is HPETOMICHUS IIJIOCKONIapAIIIICIIbHON HCCIIEN0BATEIBbCKUX YMEHUN JlaGoparopHast
CTCKIIa IIACTHHKE pabora
70/7 [MonHOE OTpaXkKeHHE. Vpok u3ydeHus SIBieHue mOJIHOrO 3HATh YCIIOBUS TOJHOTO §62
HOBOI'O MaTCpHalld | oTpaKEHHUs CBETA OTPAKEHUS
71/8 | Jlumza. IlocTpoenue Ypok yriy6nenust | [Ipenomienue Ha 3HATh OCHOBHEIE §63,64
M300paKeHHiT B JTMH3E. 3HaHHH cepuuecknx XapaKTEPUCTUKH JIMH3BI U
MOBEPXHOCTAX. [locTpoeHne | JTy4H, UCHIOIb3yEMbIE IS TabauIa
n300pakeHHHl B JIMH3E. IIOCTPOCHHMSI H300pa’KEHUIL.
72/9 dopMyiia TOHKOH! JUH3BL. | YPOK U3y4eHUs ®opmyiia TOHKOH JIUH3BI. YMeTh npuMeHsTh GopMyITy §65
VYBeanueHue TUH3EL HOBOro Matepuana | Onrtuyeckasi CUia JHH3BL. TOHKOM JIMH3BI
YBeIu4eHUe JIMH3HI.
73/10 | Pemenue 3amay. JInH3bI [IpumensATh 3HaHUSA U1
perieHus 3aaa4y
74/11 | JlaGoparopHnas paboTa JlaGoparopHas JIuH3el OTtpabotka [TosTopur
Ne5 «Omnpenenenue pabora OKCIIEPUMEHTAIBHBIX 1 b §62-65
ONTUYECKOU CHIIBI U HCCIIEIOBATENILCKUX YMEHUH JlaboparopHas
(hOKyCHOTO paccTOsSTHUS pabota
cobuparoniei JINH3bDY
75/12 | Pemenue 3anau. VY PpOK-TIpakTHKyM Otpaxxenue u npenomienue | [IpuMeHATs 3HaAHUS IS TECT
CBeTa perieHus 3aaa4y
76/13 | ucnepcus cBera. Ypok u3ydeHus Hucnepcus csera. ITo3HaKOMUTHCS C SIBICHUEM §66
HOBOI'O MaTcpHajia AUCTICPCUH CBCTA.
77/14 | Unrepdepennus Vpox uzydenus KorepeHTHBIC BOJHEI H 3HATh MOHATHE KOTCPEHTHBIX §67
MEXaHUYCCKHUX BOJIH. HOBOI'O MaT€pHaia YCJIOBUSA I/IHTep(bCpCHI_II/II/I BOJIH U YCJIOBH:
BOJTH uHTEep(hEePEHITNN BOJTH
78/15 | Uurepdepenius crera. Ypok yrayonenuss | Untepdepenuus ceera. YMeTp onpenensiTe MUHUMYM §68,69

[Ipumenenune
UHTEpPEPEHLINH.

3HAHUN

[IpumeneHnne UHTEPPEPEHIUH.

U MaKCUMyM
UHTEepEPEHIITOHHON
KapTUHBI
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79/16 | Mudpaxmus Ypok nzydeHus SIBrieHue u yciosue [To3HaKOMUTBCS C IBJICHUEM §70,71
MEXaHUYCCKUX BOJIH. HOBOI'O MaT€pHaia I[H(bpaKHHH BOJIH III/I(bpaKHI/II/I
Jdudpaxnus cera.
80/17 | dudpaxunoHHas VYpok usydeHus JupakiioHHas penéTKa. 3HaTh ycJ0BUS 1U(PPAKIUU §72
pEeHICTKA. HOBOI'O MaT€pHaia Ha pCLICTKE
81/18 | IToBTopenue. Perenue Y pOK-TIpakTHUKYM JudpakuronHas pemeTka. [IpumensTh 3HaHUS ISt
3amad. peleHus 3a1a4
82/19 | JTabopartopnas paboTa JlaGoparopHnas JudpakumronHas pemeTka. OTtpaboTtka [MoBTOpHUT
Ne6 «M3mepenne ummHbl | paboTa SKCIIEPHUMEHTAIbHBIX U b §66-72
CBETOBOH BOJIHBI TIPU UCCIieIoBaTeabCKUX yMeHuii | Jlaboparopnas
MTOMOIIH TUPPAKITMOHHOH pabota
PenIéTKI»
83/20 | ITonepeyHOCTh CBETOBBIX | YPOK H3y4CHHS [Toniepe4HOCTH CBETOBBIX 3HaTh MOHATUE MOJSAPU3ALUM §73,74
BoJH. [Tonsipu3zanus HOBOro Marepuana | BosiH. [lonspusanms cera. cBeTa.
CBeTa.
84/21 | Pemrenwue 3amau. YPOK-IpaKTUKYM CBeTOBBIC BOJHBI [IpumensATh 3HaHUS IS TECT
pelieHus 3a1ay
85/22 | KoutponbHas pabora Ne3 | Ypok mpoBepku CBETOBBIC BOJIHBI [TpuMeHATH 3HaHUSA IS Kontp. Pab.
1o TeMme: «CBETOBEIC 3HAHWI pelieHus 3a1a4
BOJIHBID»
JJ1eMeHTBI TEOPUH OTHOCUTEJIHLHOCTH (5 4acoB)
86/1 | ITocTynaTsl Teopun VPOK U3ydeHus TTpUHIKIT OTHOCUTEIBHOCTH | 3HATH MOCTYJIATHl TEOPUHU §75,76,77
OTHOCHUTCIILHOCTH. HOBOI'O MatepHana | y onbIThl MalKeIbCOHA. OTHOCHUTEIIBHOCTH
[Toctynatel Teopun
OTHOCUTEIbHOCTH
87/2 | Cnencrus us YPOK u3yueHus OTHOCUTETBHOCTH 3HaTh HOPMYIIBI §78
IIOCTYIIATOB TCOPHUH HOBOI'O MaTcpuaia | oJHOBPEMCHHOCTH, npeoOpa3oBaHus JaHHBIX
OTHOCHTCIPHOCTH. paccTOssHUM U apamMeTpoB
MPOMEKYTKOB BPEMEHH
88/3 Pemenwue 3anau. Ypox-npaktukym | [TocTysaTel U CI€ACTBUS [TpuMeHSTh 3HAHUS JUTSI
TEOPUU OTHOCUTEIIBHOCTH peleHus 3a1a4
89/4 Pensrusucrckas Yok usydeHus 3aBHCHMOCTb MAacCHI OT 3Hath hopmymy §79
JTMHAMUKA. HOBOT'O MaTepHaa npeoOpa3oBaHus MacChl U

CKOPOCTH U CBSI3b MACCHI C
sHepruei. PenstuBucTckuit
3aKOH CIIOKEHUS
CKOpPOCTEH.

bopmyny DitHIITeHA
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90/5

Pemenue 3anay. VpoK-TIpakTHKyM [Toctynate! u cneacTBUs [IpumensATh 3HaHUSA IS TECT
TEOPUU OTHOCUTEIBHOCTU peleHus 3a1a4
H3ny4denue u cuekTpsl (6 yacoB)
91/1 | Buasl usinyuenuii. VpOK uzydeHus Buis! u3iydeHuit, 3HaTh O MPUPOJIC U3ITYICHUS §80
HOBOI'O MaTepuajia M IIOTJIOLICHUS CBETA TEJIaMHU

92/2 Busst JlaGopaTopHas BuIBI CIEKTPOB. 3HATh BUJIbI CIIEKTPOB H § 82
cnekrpoB.Jlabopatopnass | pabora YCIIOBMS MX MOJIYYEHHUS
pabota Ne7
«Habmronenue
CIIIOIIHOTO U
JIMHEHYATOr0 CIICKTPOBY

93/3 CrexTpanbHbIe Ypok uzydeHus CrexTpalbHbIE anmnapaThkl. 3HaTh O CIIEKTPAIILHOM §81,83
anmnaparsl. HOBoro matepuana | CroekTpanbHbIA aHANH3. aHAIIU3€ U €ro IPUMEHEHUH
CrieKTpaJIbHBIN aHaANN3.

94/4 WndpakpacHoe u VYpok nzyueHus Wndpakpachoe u 3HaTh HCTOYHHUKH, CBOICTBA §84
yIbTpaduoIETOBOE HOBOT'O MaTepuana | yIbTpaduoIeToBoe Y IPMMEHEHUE U3ITyYECHUMH. COOOIIeHUS
U3ITy4YCHUSL. W3ITy4YCHUSL.

95/5 PenTrenorckue Jryuu. Vpok-0600menue | Pentrenosckue myun. lllkana | 3HaTh MCTOYHUKH, CBOMCTBA §85,86
lxana IMCKTPOMATHHTHBIX Y IPUMEHCHUE U3ITyICHHH. COOOMICHUSI
AIIEKTPOMArHUTHBIX U3ITy4eHUH. 3aBHCHMOCTH CBOMCTB
U3y YEHHH. W3IY9eHUH OT YaCTOTHI

96/6 [ToBTOpenue. Pemenne Vpox penienus N3ny4yeHus u cuexkTpsl [IpyuMeHATh 3HAHUS IS ITosTOpUT
3ajJad. 3aJa4 peuienus 3aaaq b §85-86

KBAHTOBAS ®U3UKA (28 u)
CgeTtoBble KBaHThI (11 yacoB)
97/1 | ®oroaddexr. Vpok uzydyeHus «YnpTpaduoneroBas HmeTs nipeacrasiieHue o §87
HOBOr'0 Marepualia | garactpoda» U runoTe3a IPOTUBOPEYUSIX B pa3BUTUU
IInanka. fIBneHue bu3uKu
¢dotorddexra. OnpiTer Al
CroneroBa
98/2 | Teopwust hoTodaddekTa. Vpok u3ydeHus 3akonsl Gportorddexra. 3HaTh 3aK0HBI (hoTOIPdeKTa §88
HOBOTO MaTepuana | YpapHeHue DIHINTENHA A | U yMETb OOBSCHATH UX Ha
dboTorddexra OCHOBE ypaBHEHHSI
OlHIITENHA
99/3 | Pemenue 3anau. VYpok-npaktukym | 3akoHbI poTodpdeKTa. [IpuMeHATh 3HAHUS I TECT

YpaBHeHue DitHIITeHA

pCeIICHUSA 3a1a4

33




BBIHYKJICHHOE U3J1y4YCHUE
ceera. [IpuHuun neicteus

MMPUMCHCHUC JIa3CPOB

100/ | Mpumenenue Vpok usydenus 3anuch U BOCIIPOU3BECHUE | YMETh OOBSICHSTH §89
4 doroaddexra. HOBOI'O MaTepuana | 3pyka, (JOTOCONPOTUBICHUS | IPUMEHEHUE SIBICHUS coo01eHus
1 (DOTOIIEMEHTBI dororddekra B
MIPOMBIIUIEHHOCTH U TEXHUKE
101/ | ®otombL VPOK u3ydeHus XapakTepucTHKH GOTOHA . | YMETh ONpenessiTh §90
S5 HOBOTO Matepuana | ['mroresa ae bpoitnsa o XapaKTEePUCTUKU (PoTOHA
BOJIHOBBIX CBOMCTBAax
yacTul. COOTHOLIEHUE
HEOIPEIETIEHHOCTEN
I'eitzenOepra.
102/ | Pemenwue 3agad. Ypok-nipaktukym | @OTOHBI [IpyuMeHATh 3HAHUA U1
6 pelenys 3a1a4
103/ | JlaBnenue cBeTa. VYpok usydenust JlaBnenue cBera.  OIBITHI VYMeTh 00OBSICHATD §91,92
7 Xumuueckoe JeicTBUE HOBOTO MaTepuana | [ { JleGenepa 1 | IpPEMEHeHue SIBJICHHS B CcoO0IEeHns
cpeta. C.N.BaBunopa.@otocunuTe3. | IPOMBIIUICHHOCTH H TCXHHUKC
dotorpadus
104/ | Pemenwue 3amad. Vpox-nipaktukyMm | GpoTorddext [IpyuMeHATh 3HAHUA U1
8 pelieHus 3a1a4
105/ | Pemenwue 3amau. YPOK-TIDaKTUKYM | CBETOBBIEC KBAHTHI [IpyuMeHATh 3HAHUS IS TECT
9 peleHus 3a1a4
106/ | KontposbHas pabota Ne4 | Ypok npoBepKu CBeTOBBIE KBAHTHI [IpyuMeHATh 3HAHUS IS
10 o treme «KBaHTOBas SHAHU pelleHus 3a1a4
¢dusuxay
107/ | DaexktpomarHuTHas ypok-060011eHne OneKTpoMarHuTHas KapTUHa YMeTh aHaM3upOBaTh U
11 KapTHHa MHUpa Mupa 0000111aTh 3HAHUS
AtomHuas ¢u3uka (4 yaca)
108/ | Crtpoenwue aroma. OTBITHI Ypoxk yrayonenuss | Ctpoenne atoma. OIBITEL 3HaTh O CTPOCHHUH aTOMa §93
1 Pesepdopna. 3HaHUH Pesepdopna.
109/ | KBaHTOBBIE MTOCTYJIATHI Ypok nzydeHuns KBanrtoseie nocrynarel bopa n | 3HaTh SHEprUU §94.,95
2 Bopa. Mopnens aroma HOBOT'O Marepuaiia | JIMHEHYaThIe CIICKTPBL. CTAIIMOHAPHBIX COCTOSHUH
BOOgOpoAa 110 BOpy Pa)II/IYCBI Op6I/IT H DOHEPIruAa aToma Bozxopoza
aToMa.
110/ | Jlazepsr. VYpok usydenust CnoHTanHOE 1 3HaTh TPUHIIMI ISUCTBHUSI 1 | COOOIICHHS §96
3 HOBOI'O MaTepuaa
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Ja3epoB

111/ | IloBTOpeHue. Pemenne Ypok-nipaktukym | CTpoeHue aToma 1o ITpuMensATh 3HaHUSA IS
4 3a1a4. Pesepdopny-bopy pelieHus 3a1a4
Du3nka aToMHOro siipa (12 yacon)
112/ | Meroas! HaOIrOIEHNS U KoMOuHMpOBaHHEI [Tpunmuner  neiictBus | [lo3HaKOMUTBCS € §97
1 perucrpanun i ypok ra3opaspsgHoro CYeT4yuKa, | IPUHLUIIBI JEHCTBUS U
SICMCHTApHBIX 4aCTULL. KaMephl Bunbcona, | npumeHeHreM nprudopoB
I1y3bIPbKOBOM KaMephbl.
113/ | OtkpreiTHE Vpok yriaybnenus | OTKpbITHE 3HaTh MPABUIIO CMENIICHUS, §98,99
2 PajMOaKTHBHOCTU. Allb(a-, | 3HaHHIi pannoakTUBHOCTH. [IpaBuiia | CBOMCTBA M3IIyYCHUI
OeTa- ¥ raMMa-U3TyYeHHSL. CMEILCHUS
114/ | PaguoakTuBHBIE Vpok yriybnenuss | PaanoakTuBHbIE 3HaTh 3aKOHBI §100
3 IpeBpaliCHus. 3HaHUMI IIpEBpaIICHUA. pallOaKTUBHBIX IIPEBPALIEHUN.
115/ | 3akoH paJinOAKTHBHOTO Ypok nzydeHus 3aK0H palnOaKTHBHOTO 3HaTh 3aKOH PaJMOAKTHBHOIO §101
4 pacmaga. HOBOI'O MaTepuana | pacraja. pacnaja.
116/ | Usoromsl. Pemienne 3amau. | Ypok yrnyonaenus | PagnoakTuBHBIE 3HAaTh MTOHATHUE U30TONA TECT §102
5 3HAHUN IpeBpallcHus. 3akoH HpI/IMeHﬂTB 3HAHUS IS
PaAMOaKTUBHOTO pacraja pelleHus 3a1a4
117/ | VckyccTBeHHOE Vpox nosropenns | MckyccTBenHoe npespamenie | 3HaTh 00 MCKYCCTBEHHOM §103
6 MIPEeBpAaIIeHEe aTOMHBIX aTOMHBIX siiep. OTKpBITHE NpEBPALIEHHH AaTOMHBIX SJIED.
anep. OTKpbITHE HEUTPOHA. HEUTpOHA.
118/ | Crpoenue aToMHOrO sAzipa. | Ypok yrmyonenns | Mojesin CTpOeHuUs [ToHnmaTh cTpoeHue sapa u §104,105
7 AnepHbie CHtbl. JHEPrus 3HaHHH aTOMHOTO szpa. S nepHbie SHEPTHIO CBA3U HYKJIOHOB.
CBS3M. cunbl. Hyknonnas mozienp
siApa. DOHEprus CBs3H.
119/ | SInepHsble peakuuw. Vpok yriyonenuss | Slnepusie peakuuu. Jlenenue YMeTh pacCUnuTHIBATH §106,107
8 I[CJ'ICHI/IC AACP ypaHa. 3HAHUN AACP ypaHa. BHGPFCTI/I‘-ICCKI/Iﬁ BEIXO]T
SIIEPHON peaKIun
120/ | Llenusle smepHbIe peakiuu. | Yok moBTopenus | LlemHble simepHbIE peaKilnu. 3HaTh MPUHINI PAabOTHI §108,109
9 S nepHblii peakTop. SnepHbIil peakTop. SIICPHOTO PeaKkTopa
121/ | TepmosinepHbIe peaKiyy. Ypok nzydeHus TepMosiiepHbIil CHHTES. ITo3HakOMHUTBCS C §110,111
10 IIpumeneHue sepHoi HOBOI'0 MaTepuana | SlaepHas SHepreTuka.
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IIOCJICA0BATCIIbBHOCTHU

MPOTEKAOIINE BHYTPH
CoHia.

SHEPTHH. TEPMOSIIEPHBIMU PEAKITHSIMH. COO0IIEeHUSA
[IpumeHeHue a1epHON SHEPTUH.
122/ | Tlonyuenwue Ypok-000011IeHEe ITonydyenue paanoaKkTUBHBIX 3HaTh O 033X WU3JIYYEHUS U §112,113
11 PaanOaKTUBHBEIX H30TOTIOB H30TOTIOB M UX TPUMEHEHHE. 3alIUTE OT U3JTyYCHUH. COOOIIEHUS
Y UX IPUMEHEHHUE. Ho3umerpus. Jlo3a uznyueHus
Buonoruueckoe aeicTBrE U 3aI{Ta OT U3JTyUCHHUS
PaTnOaKTHBHBIX
U3ITy4YCHHH.
123/ | KonrponsHas pabota NeS5 KonTtponpnas AtomHas u saepHas pusuka | [IpumeHsaTs 3HaHUS U1
12 0 TeMe: «ATOMHAs U pabota pelieHus 3a1a4 KP
saepHast QrU3nKa
JuieMeHTapHbIe YacTulbl (3 yaca)
124/ | Tpu sTana B pa3BUTHA Vpok usydenus CraTtucTudeckuii xapakTep | 3HaTh KiIacCHU(UKAIHS §114
1 (pu3MKH dIIEMEHTAPHBIX HOBOTO MaTephalla | poreccoB B MHUKPOMHpPE. | SIIEMEHTAPHbBIX YaCTHII
HacTHI. DeMEeHTapHbIE YACTULIBI.
125/ | OTKpbITHE NO3UTPOHA. Vpox uzydenus ®dyH1aMeHTaTbHBIC 3HaTh MOHATUE AHTUYACTHII. §115
2 AHTHYACTHIIEI. HOBOI'O MaT€puajia B3auMO HeﬁCTBHﬂ. 3aKOHBbI
COXPaHEHUS B MUKPOMMUPE.
OTKpBITHE TO3UTPOHA.
AHTAYACTHUIIEL.
126/ | IoBTopenue. Pemenne YPpok-IpakTUKyM | DJeMEHTapHbIE YaCTHUIIbI [IpumensATh 3HaHUSA IS
3 3aj1ad. penieHus 3aaa4d
CTPOEHME M DBOJIIOINSA BCEJIEHHOMU (8 YACOB)
127/ | Bunumoe nBUXEHUE Ypok usydeHus Buanmoe nBrmxenne 3HaTh 3aKOHBI IBUKECHUS §116,117
1 HEOECHBIX Tel. 3aKOHBI HOBOT'O MaTepualia | HEOECHBIX TeJ. 3aKOHBI UTAHET
JOBWXKCHUSA TIJIAHECT. JABHMKCHUS IIJIAHECT.
128/ | Cucrema 3emus - JlyHa VpOK U3ydeHHs Jlyna — ciyTHUK 3emin 3HaTb B3aUMHOE JBHKEHHE §1138
2 HOBOI'O MaTcpHajia .HYHI)I " 3eMiin
129/ | Conneunas cucrema YPOK U3ydeHHs ®u3nueckas IPUPO/A INIaHeT | 3HATh (PU3UUECKYIO IPHPOLY §119
3 HOBOTO MaTepuana | u Maibix Te COMTHEUHON test COTHEYHOM CUCTEMBI
CHCTEMBI
130/ | OcHoBHBIE VYpok uzydeHust CouHIie — 3B€3714. 3HATh XapaKTEPUCTUKHU 3BE3]] §120,121
4 XapaKTEPHUCTHKHU 3BE3]L. HOBOI'0 MaTepHaa
Comnire.
131/ | BuytpeHHee cTpoeHue Ypok nzydeHus Hctounnku sHEeprun 3HaTh MPOLECCHI, §122
5 CoHIIa ¥ 3Be3/] TJIaBHOM HOBOTrO Marepuana | CoJHIIA U 3BE3/I.
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132/ | DBomromms 38e371 VYpok usydeHus DBOIOIMS 3BE3I. 3HaTh 3aKOHBI BOJIIOLUH. §123
6 HOBOI'0 MaTepHaa
133/ | Iamaktuxku. Hama Ypok uzyueHus Tanaktuxku. Hama 3HaTh BUIBI FAJIAKTUK, §124,
7 lNanakTuka — Miteunslit HOBOI'O MaTepuala | rajjakThuka — MieUHbIHA HOHATHE «KPACHOTO 125
HyTs. ITyte. «KpacHoe CMEILCHUD)

CMELICHUE» B CIIEKTpax

rajaKkTHUK.
134/ | Crpoenue u 3BOIIONNUS VYpok usydenus IIpocTpaHcTBEHHBIE 3HaTh [IOHATHE §126
8 Bcenennoii HOBOI'O MaTepuana | maciutaObl HaOIrOaeMoii «Bcenengnas». MImeth

Bcenennoii. [IpuMeHUMOCTB | IpeCTaBIECHUE O

3aKOHOB (DM3HKH TS IIPOUCXO0XKICHUU U 3BOJIIOLUU

0OBSICHEHUS IPUPOIBI Bcenennon.

KOCMHUYECKHX 00BEKTOB.

CoBpeMeHHbIE

MIPEJCTABICHUS O

MIPOUCXOXKACHUU U

3BOIIOLMU BCeneHHOM.

Du3nKa U HAY4YHO-TeXHU4eCKHii nporpecc (2 yaca)
135/ | CoBpemeHHas Hay4dHast VpoK-JieKuus CoBpeMeHHast Hay4YHast Hmetsb npeacraBieHue o §127
1 KapTuHa Mupa. KapTuHa MHpa. COBPEMEHHOMN KapTUHE MUpa
136/ | ®usnka u HTP. VYpok-nexuus @uzuka nu HTP. HwmeTp npencTasiieHue o
2 3HayeHuu Gusuku B HTP
JABOPATOPHBII IPAKTUKYM (15 YACOB)

137/ | TlpakTuueckas pabora Nel | ypOK-IpakTHKyM «/3y4eHne 3JeKTpPOMAarHUTHBIX KOJICOAHHH ¢ TIOMOIIBIO OCIHILIOrpada
1-
138/
2
139/ | IpakTudeckasi pabota Ne2 | ypOK-MPaKTHKYM «M3y4yeHne pe3oHaHca B KOJe0aTeTbHOM KOHTYPE»
3-
140/
4
141/ | TpakTudeckasi pabota Ne3 | ypOK-IPaKTHKYM «Ompenenenne GOKYCHOTO PaCCTOSHUS PACCEHBAOIIEH JTMH3BDY
5-
142/
6
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143/

144/

[IpakTuueckas pabora Ne4

YPOK-TIPAKTHKYM

«Mzyuenue sBiaeHus GoTordhexrar

145/

146/
10

IIpaktruaeckas padota Ne5

YPOK-TIPAKTUKYM

«cmonp30BaHne 3aKOHA COXpaHCHU UMITYJIbCAa NIPU U3YUCHUU TPEKOB 3aPAKCHHBIX YaCTHUI>

147/
11-
148/
12

IIpaktrueckas padora Ne6

YPOK-TIPAKTUKYM

<<rpaI[y1/IpOBaHI/Ie CIIEKTPOCKOIIa U HAXOXXJIACHUC NJINHBI CBETOBOM BOJIHED

149/
13-
150/
14

[IpakTudeckas pabora Ne7

YPOK-TIPAKTUKYM

«M3yduenne paboThl TpaHchopMaTopar

151/
15

3auéT 1Mo NPaKTUKyMy

IHOBTOPEHHUE (19 HACOB)

152/

Kunematuka

[ToBTOpEHUE

noxaroroska k EI'D

153/

Junamuka

IToBTOpEHME

noxaroroska k EI'D

154/

KpuBonuHneliHoe 1BUKEHUE

[ToBTOpEHUE

noxaroroska k EI'D

155/

BpamarensHoe qBHXkeHUE

IToBTOpEHME

noxaroroska kK EI'D

156/

MonexynsapHas ¢puzuKa

[ToBTOpEHUE

noxaroroska k EI'D

157/

TepmoauHaMuka

IToBTOpEHME

noxaroroska kK EI'D

158/

DIEeKTpOCTaTHKA

[ToBTOpEenue

noaroroska k EI'D

159/

IlocTosunEbINI
SJIEKTPUUECKUI TOK

IToBTOpEHME

noxaroroska kK EI'D

160/

MaruutHoe noje

[ToBTOpenue

noaroroska k EI'D

161/

DJIeKTPOMarHUTHEIE

IToBTOpEHME

noxaroroska kK EI'D
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10

KOJIEOAHHS Y BOJIHBI

162/ | Onruka [ToBTOpeHHE noaroroska Kk EI'D
11

163/ | KBanroBas ¢usuka [ToBTOpenue noarotroBka k EI'D
12

164/ | AromHuas u snepHast [ToBTOpCHME roaroToBka k EI'D
13 (huzuka

165/ | Pemienue TecTOBBIX YPOK-TIPaKTUKYM noaroroska k EI'D
14- | 3apanwmii

166/

15

167/ | PemieHune TeCTOBBIX YPOK-TIPAKTHKYM nmoaroroBka k EI'D
16- | 3apmanwmii

168/

17

169/ | Ananu3 pemeHus

18

170/ | UtoroBoe 3aHsTHE

19
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PecypcHoe o0ecnieuenue padoueil nporpaMmmabl
Jlumepamypa oaa yuumensn

e [lpumepHas mnporpamMma cpeaHero (MoiHOro) oOmiero oOpa3zoBaHus 1o (usnuke aIa NpodUILHOTO ypoBHA (muchMo JlemapramenTa
rOCYJapCTBCHHOM MMOJIMTHKU B 00pa3oBaHnu MuHUCTEPCTBa 00pa3oBanus u Hayku Poccun ot 07.07.2005 Ne 03-1263)

e [Iporpamma no ¢usuke mis 10-11 xinaccoB 00meoOpa3oBaTeNbHBIX yUpexkIeHHH (0a30BbIi U podmiIbHbINA ypoBHH) (aBTOpH! B.C.JlaHIONMIEHKOB,
O.B.KopmyHnosa).

o Vuebnuk I'.5. Msxumes, b.b. Byxosues, H.H. Corckuii «®usuka 10 kmacc: yueOHUK Al 00mIe00pa30BaTEbHBIX YUPEKICHUN: 0a30BBIA H
npodunbsHeli ypoBHU»,M.: «lIpocBemenuey, 2010.

o Vyebnuk ['.5I. Msakumes, b.b. bByxosues, B.M. Yapyrun «®usuka 11 kiacc: ydyeOHUK Juist 0011e00pa30BaTeIbHBIX YUPEKACHUN: 0a30BBIA U
npodunbsHeli ypoBHU»,M.: «lIpocBemenuey, 2010.

e PrivkeBuu A.Il. COopHuK 3amau o pusuke s 8-10 kaaccoB cpennei mkoibl. — 12-¢ u3a.- M.: «IIpocBemenuey, 1988
e Konrponsusie padotsl o gusuke: 10-11 xu.: Ku. [nsa yunrens / A.E.Mapon, E.A.Mapos.- 2-e uza.- M.: «IIpocBemenuey, 2004

e JIeMOHCTPALIMOHHBIN 3KCIIEpUMEHT O Qu3uKe B cpenHel mkoie. U.1. MexaHuka, MonekynsapHas (u3nKa, OCHOBBI j1ekTpoauHaMuk. [lox pen.
A.A. TTokposckoro. 13x 3-e.- M.: «IIpocseuienuer, 1978

e Openuuk O.E. u ap. Meronuka npenonaBanus GU3UKU B cpeqHel mkoine: Mexanuka: [locobue st yuurens. 2-e usa.- M.: «lIpocsenienue»,
1986

e KupssnoB A.Il., KopurynoB C.M. Tepmoannamuka u MonexyisipHas ¢pusuka. - M.: «IIpocseuienney, 1977

e [nasynoB A.T., Hypmunckuii M.W., ITunckuii A.A. MeTtoauka npenoaaBanusi GU3UKU B CpeHEH IIKOJe: DIEKTPOJIMHAMUKA HECTAllMOHAPHBIX
sapreHuii. KBantoBas ¢usuka.: [Tocodue nms yunrens. 2-e u3a.- M.: «lIpocsemenney, 1989

o @usuka. 9-11 kacchl: MpoeKTHas JeATeNbHOCTh yuanmxcs/ aBT.-cocT. H.A. JIpimapeBa. - Bonrorpaa: Yuurens, 2008
e Topnosa JI.A. UnterpupoBanusie ypoku ¢pusuku: 7-11 knaccsl. — M.:BAKO, 2009

e Jlemuenko E.A. Hecrannaptueie ypoku ¢pusuku. 7-11 knaccsl. - Bonrorpan: Yuuntens-ACT, 2002
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e VYpoku (HU3UKH C IPUMEHEHHEM WH(OPMAIMOHHBIX TeXHOJOTHi. 7-11 kiaccel. Meroaudeckoe mocoOue ¢ 3JIeKTPOHHBIM npuiiokenuem / 3.B.
Anekcannapona u ap. — M.: «I'mobycy», 2009

JIumepamypa ona yuawuxcs

o Vuebnuk I['.5. Msxumes, b.b. Byxosues, H.H. Corckuii «®usuka 10 kmacc: yueOHUK il 00me00pa3oBaTeIbHBIX YUPEXKACHUH: 0a30BBINA U
npodmibHeId ypoBHU»,M.: «IIpocBemenney, 2010.

e VueOnuk [.5. Mskumes, b.b. byxoBues, B.M. Yapyrun «®usuka 11 kimacc: yueOHUK 11 00Iieo0pa3oBaTeIbHBIX YUPEKIACHUN: 0a30BbIN U

npodunbsHeli ypoBHU»,M.: «[IpocBemenuey, 2010.

PemvkeBnu A.I1. CoopHuk 3ana4 no ¢usuke ams 8-10 kimaccoB cpeaneit mKoibl. — 12-e u3a.- M.: «lIpocsemenue», 1988

Kuppsanos A.Il., Kopurynos C.M. Tepmonnnamuka u monekynsapHas ¢usuka. Ku. [Ins yaanmxes - M.: «[Ipocsemenuney, 1977

M.U. bniynos becenst no gusuke. — M.: [Ipocsemienue, 1964

[lepensman S.U1. 3anumatensHas ¢usuka. M.: Hayka., 1983

Tapacos JI.B. ®usuka B npupoae: Ku. [nsa yuamuxces. - M.: «[Ipocsemenuey, 1988

Mapk Kontyn. Mup ¢usuku. — M.: «Jlerckast mutepatypay, 1987

Yueono- npakmuueckoe u yueono-nabopamopnoe ooopyoosanue
Pa3znarounslii MaTepuan A IpakTHUECKUX U TabopaTopHbIX paboT, EI'3-nabopatopus

Meouapecypcot
o ®usuka B MKOJIE. DIEKTPOHHBIC YPOKHU U TECTHI. JIBHKEHUE U B3aMOJICHCTBHE Tell. J[BIKECHUE U CHITBI
®du3snka B 1IKoJe. DIEKTPOHHbIE YPOKH U TecThl. PaboTa. MomHocTs. DHeprus. I'paBurtanus. 3aKoH COXpaHeHUs] YSHEPTUH.
®dusuka B HIKOJIE. DIEKTPOHHBIE YPOKH U TeCThl. MoJEeKyIIsIpHas CTpyKTypa MaTepuu. BHyTpeHHsIs1 SHeprusl.
®du3uka B HIKOJIE. DIEKTPOHHBIE YPOKH U TECThI. DJIEKTPUUECKHE 10JI1. MarHuTHBIE MOJIS.
®duszuka B HIKOJIE. DINEKTPOHHBIE YPOKHU U TECThI. DJeKTpuuecKkuid Tok. [lonydyeHne u nepegayda 3J1eKTPOIHEPTUH.
VYpoxu ¢pusuku Kupunna u Medoaus . 10,11 kmace
VYpoku GU3MKH ¢ TpUMEHEHHEM UH(POPMALMOHHBIX TeXHONIOTUH. 7-11 kiaccbl. MynbTUMEINITHOE IPUIIOKEHHE K YPOKAM.
http: //class-fizika.narod.ru./prog.htm
DNeKTpoHHOE MpusiokeHue K yueOHuky «®@usuka. 11 kiacey I'.S. Msxkues, b.b. Byxosues, B.M. Hapyrun

Texnuueckue cpeocmea 00yuenus
Kommnsrorep, HHTEpakTUBHAS JOCKa
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