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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMa 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTelbHBIX  OpraHu3amusx Poccuiickoii ~ denepanuu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMEI.

Copnepxanue nporpaMMbl 1O (U3MKE HamnpaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENIbHOCTHOIO noaxoaa. Ilporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM ®I'OC COO k 1mIaHUpPYEeMBIM JIMYHOCTHBIM, IPEIAMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb pEaIM3alUMUd MEXIIPEIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMH YUEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro o0Iero odpa3zoBaHMsl, IIAHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeaMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IpEeMETHBIE PE3YJIbTaThl 10 T01aM 00yUYeHHUs;

e conepxanue yuyeOHoro mpeamera «Pu3nkay 1Mo rogam o0ydeHwHs.

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B LIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIM Uil E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JISKAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab30BaHWE W aKTUBHOE
OpUMEHeHHe (U3MYECKUX 3HAHUM ONpeneNnseT XapakTep M pa3BUTHE Pa3HOOOPa3HbIX
TEXHOJIOTUH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, MOJIYYeHHS HOBBIX
MaTepHaJIoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3nKkn BHOCUT OCHOBHOW BKJIAJ] B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTUHbBI MUpa 00y4aroImuxcs, B GopMUpOBaHHE YMEHUN
IPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHoBy kypca ¢husuku 1ist ypoBHS CpeiHero 001iero o0pa3oBaHUs MOJIOXKEH PsJT UJICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/esioB (U3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 0ObeAUMHEH BOKPYT
¢usznueckux Tteopuil. Begymmm B Kypce sBisercss (OPMUPOBAHHME MPENCTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BELIECTBE U MOJIE.

Hoesn eymanumapuszayuu. EE peanuszanus mpenanosiaraeT UCMOIb30BaHHE T'YMaHUTAPHOTO
noTeHMana GU3NYECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UKU C Pa3BUTHEM OOLIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TpodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pus3muku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoesn »skonocusayuu pearusyercss MOCPEICTBOM BBEIEHHUS JIIEMEHTOB COJEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUs MpoOIeM pallMOHAIBHOTO MPUPOJIOTIOIE30BAHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (U3MKH Ha YpOBHE CpEIHEro oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((POpMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs



¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHUH, Ul OMHUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-1eTeTbHOCTHBIN MOX0/] B Kypce (DU3MKU pealn3yeTcs MPEexIe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JEeSATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOMIMIA CIMCOK
YUEHHUECKUX IPAKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIabOpaTOpHBIX padoT,
NPOBOJIUMBIX JJIsI KOHTPOJS M OLEHKH, OCYIIECTBISICTCS YYaCTHHKAaMHU 0Opa30BaTEebHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCJICIOBAaHMsI 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.
Bosnbiioe BHUMaHue yAenseTcs peleHUI0 pacu€THBIX U KadecTBEHHbIX 3aj1ad. Ilpu sTom
JUIsL pacu€THBIX 337124 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJaHHON (PU3NYECKON MOJIEINBIO,
HO3BOJISIOIIME NPUMEHSTh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3/iesoB. [l KaueCTBEHHBIX 3a/1ay IPUOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKarolIe >KU3HHU, TpeOyromue BbIOOpa (PU3MUECKOW MOJCIH Ml CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBuum c¢ TpeboBanusimu  PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrnieyeHn0 yyeOHOro mporiecca 0a30Bbli ypOBeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX MPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOro LuKia. B xabunere
($U3HUKH T0JKHO OBITH HEOOXOUMOE J1a00paTOPHOE 00OPYAOBAHUE I BBHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3MKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyIoBaHue.
JleMoHCTpanMoHHOE 000pynoBaHHEe (OPMHUPYETCS B COOTBETCTBUUM C IPHUHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECHeuMBAET IMOCTAHOBKY MEPEUYHMCIEHHBIX B IpOrpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPHMEHEHHH.
JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMpakTHYECKHX paboT (gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuMBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBaHUS JOJKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM MHCIIOJIb30BAaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 001IIEM 00pa30BAHUU SBIISIOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydYaloUIMXCS K HAayyHOMY H3YYEHHUIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJ€ TMO3HaHud U (opMHUpOBaHUE
HCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3Y4YE€HHUS OCHOB CTPOCHMS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBJICHHS C UCIOJIb30BaHNEM (DPU3UYECKUX 3HAHUN U
HaYYHBIX J0Ka3aTeJIbCTB;

e (QopmupoBaHuE NPEICTABICHUNA O poiH (PU3MKU IJi1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JocTiwkenne 3TUX Lenel oOecrneyrBaeTcsi pelIeHHeM CIEAYIONMX 3ajad B Ipolecce
M3y4deHus Kypca (U3NKN Ha YPOBHE CPETHETO 00IIEero 0opa3oBaHusI:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHuE YMEHHIl MPUMEHITh TEOPETUYECKHE 3HAHUA I OODBICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHME CHOCOOOB peLICHHS pa3IUYHbIX 3a7ad C SBHO 3aJaHHOW (U3UYECKOM
MOJIeIbIO, 3aJa4, MOAPa3yMEBAIOIIUX CAMOCTOSTENIbHOE co3/aHue (U3NUecKon
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e MnoHuUMaHUe (U3NYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPEAY;

e OBJIQJICHHE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
OKCIEPUMEHTOB, aHalW3a ©  HUHTEpOpeTandd  HH(pOpManuu,  OIpeaesIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTarTa;

® CO3/1aHUE YCIIOBHUH JJISl Pa3BUTHs YMEHUI MPOEKTHO-UCCIIEAOBATEIBCKOM, TBOPUECKON
NEeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs

otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupone. Hayunele MeToasl mO3HaHUsA OKpyXkaroumero mupa. Pomib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS PUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TEOpUU. ['paHUIIbI MPUMEHUMOCTU (PU3HUECKUX 3aKOHOB. [IpMHIMIT COOTBETCTBUSI.

Ponp m Mecto ¢u3uku B (GOPMHPOBAHHMM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOJICH.

Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JnBmkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro JBMkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsI CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CUCTEeMbl KoopauHAT. ClloKeHUE MepeMEIeHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUS MATEPUAIIBHON TOUKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonuneriHoe nBuxeHue. JIBH>KeHME MATEPUAIBHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacrora oopanienus. LIeHTpocTpeMHUTeNbHOE YCKOPEHHE.

TexHuueckue yCTpoWCTBA M MPAKTHUECKOE IPUMEHEHHUE: CHUIOMETp, IBUKEHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MEPEIAYN.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPALMd KHHEMATHYECKUX XapAaKTEPUCTUK JABUKECHHUS.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroenue nrkeHus Tena, OpoieHHOro Mo YTIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepeHne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocTy npy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3yuenne HepaBHOMEPHOTO IBU>KEHMS C LIEJIBIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOUIEHUS ~ MEXAYy  NyTAMHM,  NPOWIECHHBIMM  TEIOM  3a
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHimn otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroTona. MHEpLManbHbIE CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHmmn cynepno3unmu cwil. Btopoil 3akoH HberoToHa ais
MaTepualibHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepruaibHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

Cwita ynpyroctu. 3akoH I'yka. Bec tena.

Tpenune. Buabl TpeHust (1mokosi, ckoybxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cwta TpeHHS CKOJIbKEHHUS U cuita TpeHus mokos. Koaddumment tpenns. Cuna conpoTHBICHUS
IIPY JBU>KEHUU TEJIA B )KUJIKOCTH WJIU Tas3e.



[TocTynaTensHOE M BpalaTesIbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilmedo cunbl. YcinoBus paBHOBecHs
TBEPAOTO TEIA.

TexHHUYeCKHne YCTPONCTBA M IPAKTUYECKOE INPHUMEHEHHWE: IOIUIMIIHAKY, IBUKCHHE
UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHHH.

CpaBHeHUE CUII TPEHUS IIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBeCHUs TBEPAOrO Teina. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHue ABMKeHUs OpycKa 110 HAaKJIOHHON IJIOCKOCTH.

HccnenoBanyue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HMKAIOLIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue yclI0BUM paBHOBECHUS TBEPIOTO TeJla, UMEIOIEr0 OCh BPAICHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Hmnynbe MatepuanbHOM TOUKH (Tena), CUCTEMbl MaTepUaIbHbIX TOUYEK. MIMITyJIbC CHIIBI U
M3MEHEHHE UMITYyJIbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus marepuaibHOH TOUYKU. Teopema 00 M3MEHEHMHM KHHETHYECKOH
JHEPrUu.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMAIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U IPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTuBHOE IBUKECHHE.

[Tepexon moTeHIIMATBHON PHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHrne aOCONIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHHMYECKOM SHEpruu Teia Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paspnen 3. MoaekyasipHast pu3uKka 1 TepMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBwxkenue. [Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BeniecTBa. Mojenu CTpOEHHsS Ta30B, XUAKOCTEH W TBEPABIX Tel U OOBSICHEHHWE CBOWCTB
BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepsl Mosekyn. KommdecTBo BellecTsa.
[TocrosinHast ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.



Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UIeaNbHOTO ra3za. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeIHeH KHHETHYECKOW JHEpruu
TEIUIOBOrO JBWKEHHMs 4actul ra3a. llkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporecchl B UicalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I 'paduueckoe nmpeacTaBieHne N30MPOLIECCOB: U30TEpMa,
u30Xxopa, nzobdapa.

TexHuUecKue yCTporuCcTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHHME BeHiecTBa, (oTorpaduu MOJIEKYI
OpraHUYECKUX COEIUHEHMII.

OmnbiTe! 10 AU} PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mogens onbita ITepHa.

OnbIThL, JOKA3bIBAOIINE CYLIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOCHCTBHUS.

Monens, WIUTIOCTpUpPYIOLIAs IPUPOLY JaBJIECHUS ra3a Ha CTEHKH cOocyaa.

OnBbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe Ha OCHOBE M3MEpeHUU 00BEMa
KOMHATBHI, IABJICHHS ¥ TEMIIEpaTyphl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUSL Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonuHamuueckass cucteMa. BHYTpeHHsIsI 3HEprus TEPMOJMHAMHYECKOM CHUCTEMBblI U
crocoObl e€ uzmeHeHus. KonnuectBo TemioTsl U pabora. BHyTpeHHsS SHEprus 0lHOATOMHOTO
UJeanbHOro ra3a. Buasl ternonepenayu: TEIIONPOBOAHOCTb, KOHBEKIIUSA, U3JIyYeHHE. Y IeTbHas
TEII0EMKOCTH BeliecTBa. KonyecTBo TEIIOTH IPU TEIUIONEpeIaye.

[Tonstue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
NIEPBOTO 3aKOHA TEPMOIAMHAMUKH K H301poreccaM. [ padhudeckas nHTepnperanus padoThl rasa.

Bropoii 3akoH TepmouHamMuku. HeoOpaTuMocTh nMpoieccoB B MPUPO/IE.

TemoBeie MamuHbL. [IpuHIUIIBL JEeHCTBUS TeMI0BbIX MaluH. [IpeoOpa3oBaHus 3HEPTUU B
TeruIoBbIX MamuHax. Koaddument noneznoro aeiictBus terwioBoil Mamuubl. [ukn Kapao u
€ro KO3 QUIMEHT MOJIE3HOTO AEHCTBHSI. DKOJIOTHYECKHE MPOOIEMbI TEMIOHEPTETUKH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Llemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEpruu Tejla MPU COBEPUICHHM pabOThI: BBUIET MPOOKH U3
OyTBUTKM TIOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3(dupa B JIATyHHOH TpyOke MyTEéM
TpeHUsl (BUICOIEMOHCTPALIHS).

V3meHeHne BHYTpEHHEH SHEpruu (TeMIeparypbl) Tea npu Terionepeaaye.

OnbIT 0 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Monenu mapoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JABUTATES.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3mepenue yaenbHON TEeIII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoonvt

[TapooOpa3oBanne wu KoHJeHcamus. Mcmapenue W kumeHue. AOCONIOTHAs W
OTHOCHTEJIbHAS BIIAXXHOCTH BO3ayxa. HacelmeHHbId ap. Y aenpHas TErioTa napooopa3oBaHusI.
3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAJIIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lmaBrneHue u Kpuctaum3auus. Y AelbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHUE TEIUIOBOro OajaHca.



TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U TCUXPOMETP,
KAIOPUMETpP, TEXHOJOTMHM IOJIYYEHHMS] COBPEMEHHBIX MAaTepuajgoB, B TOM  YHCIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npy NoHWKEHHOM JAaBJICHUHU.

Crioco0bl U3MepeHUs BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

W3MepeHne OTHOCUTENBHOM BIaKHOCTH BO3IyXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpu3anusi Tell. OJIEKTpUYeCKU 3apan. JBa BHIa 3JIEKTPUYECKUX 3apsiiOB.
ITpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHslid  31€KTpUyYecKHid — 3aps.
Onekrpuueckoe nose. HanpskéHHocTh anexTpuueckoro noss. IlpuHuun cynepno3uuuu
3JIEKTPUYECKUX NoJIeH. JINHUKN HanpsHKEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabora cun oanexkrpocratudyeckoro modisa.  [loreHnman. Pa3HOCTh  MOTEHIIMANIOB.
[IpoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. JluanekTpruieckass IpOHULIAEMOCTb.

OnektpoéMmkocTb. Konpencarop. DJeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue yCTpoilCTBa M MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTAaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPOIPHUOOPOB, KOHAEHCATOP, KOMUPOBATIHHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO M IPUHIUII ACHCTBUSA 3JIEKTPOMETPA.

B3auMozeiicTBue Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TTOJIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DNIeKTpOoCTaTUYECKas 3allIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCaTopa OT IUIOIAAM  IJIACTHH,
PacCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiii nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DONEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS BJIEKTPUUECKOro ToKa. MICTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 yyacTka LIETH.

DneKTpuueckoe COIIPOTHBIICHUE. VY nensHoe COIIPOTHBIIEHUE BELIECTBA.
[TocnenoBarenbHOE, MapatiedbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB.

PaGora anexrpuyeckoro Toka. 3akoH J[xoymns—JIeHa. MOMIHOCTH 3JEKTPHUECKOTO TOKA.

DONEeKTPOABMKYIIasl CHUJIa U BHYTPEHHEE CONPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma amst
MOJTHOM (3aMKHYTOM) dJIeKTprudeckoii enu. KopoTkoe 3aMbIkaHue.

DneKTpOHHAs MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TpUMECHass MPOBOAMMOCTh MOJIYIPOBOJTHUKOB.
CsaoiicTBa p—Nn-nepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.



ONEeKTpUYECKUH TOK B pacTBOpax M paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTUYECKAS
JIUccoManus. JIEKTPOIU3.

OnexkTpuueckuil Tok B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITnasma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMIIepMETpP, BOJIBTMETP,
peocTar, HCTOYHMKHM TOKAa, 3JEKTpOHArpeBaTeibHble IPUOOPBI, 3JIEKTPOOCBETUTENIbHbIE
npuOOpsl, TEPMOMETP CONPOTHUBICHUSA, BAaKyyMHBIH AWOJ, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
IIOJIyIIPOBOJHUKOBBIN MO/, TaJbBaHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HAIIPSKEHHUS.

3aBUCUMOCTb COINPOTHUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
IIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMelaHHOE COEIMHEHUE POBOIHUKOB.

[Ipsimoe mM3MepeHne 3IeKTPOABMKYLIEH CHilbl. KOpPOTKOE 3aMblKaHHE TalbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHL.

[TpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS POBOJIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuyenne cMemaHHOrO COEIMHEHNS PE3UCTOPOB.

W3mepeHue  JIEKTPOABMIKYIEH CHJIBI  MCTOYHMKA TOKA M €r0  BHYTPEHHETO
COIPOTUBIICHUS.

HaGnronenue snexrpoinusa.

Me:xknpeameTHble CBSI3U

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce ocyuiecTBIseTcs ¢ Y4ETOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MAaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusl, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHME, Hay4HbIM (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOINIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢yHkuus, mnapabona,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUUYECKHE (QYHKIMU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX IPOEKLIUU Ha OCHU
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, nuddysus, ocMOC, TEII000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEIJIONEPEAAYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOU IIPUPOE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XUAKOCTEH W Ta30B, JJIEKTPUUYECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, FalbBaHUKA.

TI'eoepaghus: BnaxKHOCTH BO3lyXa, BETPbI, OapOMeTp, TEPMOMETP.

Texnonocus: mpeobpazoBaHue IBUKEHUH € HCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS UMIyJbCca B TEXHUKE (pakeTa,
BOJOMET M Jpyrue), JBUTATEeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MTOJIyYE€HUSI COBPEMEHHBIX MAaTE€PHAIOB, B TOM YHUCIIE
HAaHOMAaTEpUAJIOB, M  HAHOTEXHOJOTWH,  DJIEKTPOCTAaTHYECKas  3aluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpUHTEp, dJIEKTpOHArpeBaTeibHble NPHOOPHI,
AIIEKTPOOCBETUTENbHBIE PUOOPHI, TaTbBAHUKA.

11 KIIACC



Pasnen 4. DaekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

ITocTostHHbIE MarHuThl. B3anmojelCTBHE NOCTOSHHBIX MAarHMTOB. MarHutHoe IIOJI€.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIMIT Cynieprio3uIMU MarHUTHBIX o€, JIMHUKM MarHUTHOU
uHayknuu. Kaptuna auHuil MarHUTHOW MHYKIIUU TTOJISI IOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JUHUM MHIYKIIMM MarHUTHOIO TOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA W 3aMKHYTOTO KOJIBIIEBOI'O NMPOBOJAHHUKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzaumoericTBrue MPOBOJHUKOB ¢ TOKOM.

Cuita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna JlopeHuma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiKEHHOW 4YacTUIlbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl JlopeHna.

SIBiieHME HIEKTPOMArHUTHOW WHAYKUUH. [lOTOK BekTOpa MarHUTHOM HWHIYKIIUH.
DIIEKTPOABUKYILAS CUJIA UHIYKIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapanes.

BuxpeBoe snexkTpuueckoe Imosie. DJIEKTPOJBHXKYILAs CUJIa WHAYKIMA B IPOBOJHUKE,
JBIDKYIIEMCS TIOCTYIATEIbHO B OJIHOPOJITHOM MAarHUTHOM IIOJI€.

[TpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJICKTPOIBUKYINAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOrO MOJIsl KATYHIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JluHuY MHIYKIIUYA MarHUTHOTO TOJIS.

B3aumopeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuita Ammepa.

JetictBue cuiibl JIopeHila Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOIBUKYIIEH CHIJIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJIsl KATYIIKUA C TOKOM.

HccnenoBanue neicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

Paznen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumusle Ko1eo0anus

Konebarenbnas cucrema. CBOOOJgHBIE MexaHHueckue Kkojebanusa. [apmonmueckue
koneOanus. Ilepuon, uacrora, ammiautyga u  (asa kosnebanuil. IlpyXMHHBII MasTHUK.
MaremaTrueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKUX Kolebanuii. [IpeBpaimieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSX.

Konebartenbupiit kKoHTYp. CBOOOTHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KOJeOaTelbHOM KOHType. AHAJorus MEXIy MEXaHWYeCKMMH H  JJICKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHna. 3akOH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYDE.

[IpencraBienne o 3aTyXxaromMX KojeOaHUAX. BBIHYXIEHHbIE MEXaHUUYECKUE KOJeOaHus.
Pe3onanc. BeiHy)I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbIit Tok. CUHYCOMJANBHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYHOE U JEHCTBYIOIIEE 3HAUCHUE CUJTBI TOKA W HATIPSKCHU .



Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKONW HIHEPTHUU.
OKOJIOTMYECKHME PHUCKM TPU IPOU3BOACTBE 3JIEKTpO3HEpruu. KynbTypa HCHOIB30BaHUS
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: SJIEKTPUUYECKUNA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KojieOaTeIbHOM CUCTEMBI (PYKUHHBIN UM MaTeMaTHUYeCKUI
MasITHHK).

HaGmronenue 3aryxaromux KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) AN
3IEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTHU NIEPUOA MAJIBIX KOJIeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanue MepeMEHHOr0 TOKa B ILENM W3 IOCIEJOBATEIbHO COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL

Mexanuveckue BOJIHBI, yclIoBUs pacrpocTtpanenus. [lepuon. CkopocTs pacnpocTpaHeHHst
U JuHa BoNHBL. [lomepeuHble W TMpOAONBbHBIE BONHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4YEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruuTHOi BoiHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXKCHHE, IMpeJIoMJIeHue, moispu3anus, audpakuusa, uHrepdepenuus. CropocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3MeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIeH Cpeibl.

TexHUUecKne YCTpPOWCTBAa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmionenue oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonienue nntrepdepeHny u AMPpakiiui MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmioienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJOM M 4YacTOTOU
KoJie0aHui.

UccnenoBanue CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTpPaK€HUE, MPEJIOMIICHHE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuxa

I'eomeTprueckas ontuka. [IpsMonnHeliHOe pacIpOCTpaHEHUE CBETA B OHOPOIHON Cperie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.



OtpaxxeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHrne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnienne cBera. 3aKOHbI IPEJIOMIIEHHS CBeTa. AOCOIIOTHBIA  IOKa3aTellb
npenomienus. [lonHnoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus ceera. CiioxkHbIN cocTaB Oenoro cBera. L[Ber.

Cobuparomue M paccewBaromue JUH3bl. ToHKass swmH3a. DOKYCHOE pACCTOSHUE U
ONnTHYECKas cuiia TOHKOM JMH3bL. [locTpoeHne n3odpaxeHuii B cCOOMparouX U PacCenBaIOIINUX
nuH3ax. QopMyI1a TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas onrtuka. WHTepdepenims cBera. KorepeHTHbIE HWCTOYHUKU. Y CIOBHS
HAOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMATHUYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: OYKH, Jymna, (oToammnapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(PpaKIMOHHAS
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpPakeHHWE U MperoMieHue cBeTa. OnTudeckue
IpUOOPHI.

[TotHOE BHYTpeHHEe oTpakeHne. Moiesib CBETOBOIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Habmonenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TosryueHue ciekTpa ¢ MOMOIIbIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6mronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI cIelIHAJIBLHONM TEOPHH OTHOCHTEIBHOCTH

['paHuubl MPUMEHUMOCTH KJIACCHYECKOM MeXaHUKH. [locTymarsl cnenuanibHOM TEOpHH
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJISl CKOPOCTH CB€Ta B BakKyyme, MPUHUUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU M COKPAILEHUE JUITUHBI.

DHEprusi ¥ UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®ortonsl. ®opmyna I[lnanka cBsi3u sHeprun GoTOHA C €ro YaCTOTOM. DHEPrus U UMITYJIbC
¢doroHa.

OtkpeiTne u wucciaenaoBanne Qororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.

JaBnerune cBera. OnwiTe! [1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.



TexHUYeCKHE YCTPOICTBA M MpPAKTHUECKOE MpUMEHeHHe: (PoTodnemMeHt, (OTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Llemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro ¢orodddekra.
CBeToquoI.
Conneunas 6arapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapHas
mozenb atoMa. [locrynarsr bopa. Usnyuenue u normnomenue GOTOHOB IpU MEpPeXojie aroma C
OJIHOTO ypOBHSl BSHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZOpPOJA.
BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KoprnycKyispHO-BOJIHOBOM Ayan3M.
CHOHTaHHOE U BBIHYKJIECHHOE U3JIyYEHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIEKTPaJbHbIM aHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.
Jlemoncmpayuu
Mopuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmtoienue nuHedvaTbIX CleKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Hab6mronenue nuHeiyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLUE  CIOXKHOCTh CTpOCHHUS  s1pa. OTtkpbiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa mo onpenenenuto coctaBa paaloakTUBHOTO U3ITyUEHUSI.
CgoiictBa anb(da-, 6eTa-, raMmma-u3Iy4deHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTie TpoTOHAa W HeiTpoHa. Hyknonnas monens siapa [eiizenOepra—lBaHeHKO.
3apsn saapa. MaccoBoe yucio siapa. M30Torsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMmma-usznyueHue. 3akoH
PaauoOaKTUBHOIO pacraja.
OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTE3 SAED.
SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IIpobmembl M NEpCHEKTUBBI  SIEpHON
HHEPreTUKU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIBl. OTKPBITHE TO3UTPOHA.
MeTto/1bl HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
dyHnaMeHTaIbHbIE B3auMoecTBus. EqMHCTBO (hr3nyeckoit KapTHHBI MHpa.
TexHuuyeckue ycTpolcTBa U IMPAaKTHUECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHass boMOa.
Jlemoncmpayuu
CuéTurK MOHM3UPYIOLMX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HccnenoBanue TpeKoOB YacTHIL (TI0 TOTOBBIM (oTorpadusm).
Paspnen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH
Oranbel pa3BuTus  acTpoHoMuu. llpukiiagHoe ¥ MHPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/bI, IIIAHETHI, KX BUANMOE ABHKECHUE.
ConHeuHas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3IBI, UX
OCHOBHBIE XapaKTEPHUCTHKHU. Jluarpamma «CHEKTPaJbHBIA KJIAacC — CBETUMOCTBY». 3BE3MbBI



[JIaBHOM MOCIEA0BATEeIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» MJig 3BE3] TJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHne 3BE3A. COBpPEMEHHBIE MPEACTABICHUS O
IIPOUCXOXACHNUN U 3BotoLuu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ["anaktuke. Tumnbl
rajakTuk. Paguoranaktuku U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Hablnronenus HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUN
JUTSL OTIPEJICNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

Hab6nronenus B treneckon JIynsl, muiraner, Mieunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponb ¢u3ukum U acTpOHOMUM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
ITHYECKON cdepax IesATCIBHOCTH 4YeJIOBEKa, pPOJIb W MeCTO (U3UKH W aCTPOHOMHHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMHUPOBAHUU
npeCTaBIeHN 0 (PU3NYECKON KapTHHE MUPA, MECTO (PM3UUECKON KapTHHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEICTABICHUI O IPUPOJIE.

Me:xnpeameTHblie CBS3U

Uzyuenue xypca ¢usuku 0azoBoro ypoBHs B 11 kjacce ocymiecTBISETCS € Y4ETOM
COJICPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHUKH, OWOJOTUM, XUMUH,
reorpauu ¥ TEXHOIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABIICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKYU TI0JI00MS TPEYTOJIBLHUKOB, OMIPEACIICHNE TIIOMIAIU TUIOCKUX PUryp u o0bEma Tel.

buonocus: snekTpuyeckue SBICHUS B KUBOM MPHUPOJAE, KoleOaTenbHbIE ABIKEHHUS B
J)KUBOW TPUPOJIEC, ONTHUYECKUE SIBJICHUS B JKMBOW MPUPOJE, NEUCTBHE paJUAlMH Ha >KUBBIC
OpTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpPUCTAIJIMYECKash CTPYKTypa TBEPIABIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTATUIMYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAH3.

Teoepagus: MarHUTHBIE TOTIOCA 3€MIIM, 3aJIEKU MArHUTHBIX pya, (POTOCHEMKA 3eMHOM
MOBEPXHOCTHU, IPEICKA3AHNE 3EMIIETPICEHUII.

Texnonozus: MTMHUM DJIEKTpOIIEpeiad, TeHEepaTop MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
WHAYKIIMOHHAS Te4Yb, pajaap, paJuoNpUEMHUK, TENeBU30p, aHTeHHa, TenedoH, CBU-meus,
MIPOEKITNOHHBIN ammapar, BOJIOKOHHAs OITHKA, COJTHEYHast Oarapest.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro npeamera «Dusmuka» Ha ypoBHE CpeaHero oOiiero odpazoBaHUs
(0a30BBIi  ypOBEHb) JODKHO  OOECHEYUTh  JOCTIKEHHE  CIEIYIOIUX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJbTaThl OCBOCHUSA yueOHOro mpeamera «DuU3MKa» JOHKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS C(POPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM POCCUIHCKOro  0OIIEeCTBa,
paciiMpeHye KU3HEHHOTO OIbITa U ONbITa AESITENbHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMK  OOydaloOMIerocs Kak AaxkTHBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOIO O0IIECTBa;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpEcax TIpakJaHCKOTo OOIIeCTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHME B3aUMOJEWCTBOBAaTh C COLMAJbHBIMM HHCTUTYTaMM B COOTBETCTBUU C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TFOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM EATENbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaX1aHCKON UAEHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHMCKHX
yu€HBIX B 007aCTH (PU3UKU M TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOTO MIOBEJCHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YUEHOIO;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOUYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpeC K pa3IU4HbIM cdepaM NpodecCHOHANbHON JesATeIbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3MKOM ¥ TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 pearn30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE MJIaHBbI;

TOTOBHOCTb M CITIOCOOHOCTh K 0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
IPOTSKEHUH BCEU KU3HU;

6) 9K0JIOrH4€eCKOT0 BOCTUTAHUS:

c(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHHME TJ00AJLHOIO XapakTepa
HKOJIOTUYECKUX MPOOiIeM;

IUIAHUPOBAHUE M OCYIIECTBIICHUE JIEHCTBUN B OKPY)KAIOIIEH CpeAe Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH OKOJIOTMYECKOM HANpaBIE€HHOCTH Ha OCHOBE
UMEIOLTNXCS 3HAHUN 10 (pu3mKe;

7) IEHHOCTH HAYYHOT'0 MO3HAHNS:

c(OpMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTH (PU3NYECKON HAYKH;



OCO3HaHHE IIEHHOCTU HAYYHOU NIEATEIHHOCTH, TOTOBHOCTh B MIPOIECCEe M3YUCHUS (DU3UKU

OCYILIECTBIIATH MPOEKTHYIO U UCCIEN0BATENBCKYIO IESATENIBHOCTh NHANBUIYAIBHO U B TPYIIIIE.
METANPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyalU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh [1APAMETPhl U KPUTEPUU UX TOCTHUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThIBaTh IUIaH PEHICHUs IPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHaIbHBIX
Y HEMaTepHaAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBbHOCTh, OLEHUBATH COOTBETCTBHE DPE3YJBTATOB LEISAM,
OIICHUBATh PUCKHU MOCIIEACTBUI IESITEILHOCTH;

KOOPJAMHHUPOBATh M BBIIOJHATH pPadOTy B YCJIOBHUSX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MIPU PEIICHUH KU3HEHHBIX MPOOIIeM.

ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

BJIQ/IETh HAYyYHOW TEPMMHOJIOTHEH, KIIOYEBBIMU MOHSITUSAMH W METOoAamMH (pU3n4ecKon
HAYKH;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 001acTu
($u3HKH, CITOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIICHUs 3a]1a4
buznYecKoro coaepxKaHus, MPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH IO TOJYYCHHIO HOBOT'O 3HAHUS, €r0 HMHTEpIIpETaIuH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsX, B TOM YHCIE MPH
CO3/IJaHUHU Y4EOHBIX MTPOEKTOB B 00J1aCTH (HU3UKY;

BBISIBJIATh [PUYMHHO-CIICICTBEHHbIE CBSI3W U aKTyallM3UpOBATh 3aJady, BbIABUIATh
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apryMEHThl JIA JI0KAa3aTelIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUHU PELICHMUS;

aHAJIM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/J]aud B OOpPa30BATEIHHOM ACSITEIBHOCTU, B
TOM YHUCIIE TIPU U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUECKYIO 001aCTh KU3HEAESITEbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIEC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJyYeHUs WHOOpMAIMU (PU3HUECKOTO COACPIKAHUS U3 UCTOUHUKOB
pa3HbIX THWIIOB, CAMOCTOSTEIbHO OCYIIECTBJIATh IIOUCK, AaHAJMW3, CHUCTEMAaTHU3alUI0 U
WHTEpIpETAIHo HHOOPMAIIUU PA3TUYHBIX BUAOB U (POPM MIPEICTABICHHS;

OIICHUBATh JOCTOBEPHOCTH MH(OpMAIIHH;

WCIIOJIB30BaTh CpEICTBAa HWH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJOTHUH B
pEIIeHU KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX 3a/lad C COOJIOJICHHEM
TpeOOBaHMI S)PrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEpEIKEHNS, TTPABOBBIX U
ATHYECKUX HOPM, HOpM WH(OPMAIIMOHHON 0€30MMacHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJEpKaHHS B pasIuyHbIX (opmatax ¢ yd€Ttom
Ha3HayeHWs WHGOpPMAlMM ¥ [ENeBOM ayIUTOPHH, BBIOMpas ONTHUMAIbHYIO (opMy
MIPEICTABJICHUS U BU3YaTU3aIINH.

KoMMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:
OCYIIECTBIISAITh OOIIEHNE HAa YpOKaxX (PU3UKHU ¥ BO BHE-YPOUHOU JESITEIILHOCTH;



pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlH U CMSTYATh KOH(IUKTHL;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHANBUAYAIbHOU pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHI C y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJUIEKTUBA;

NPUHUMATh LIE€JTM COBMECTHOM JESTENIbHOCTH, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS MO €€ JIOCTHKEHUIO: COCTABIIATH IUIAH JEHCTBUM, paCIpelNesiTh PONU C YYETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJAOr0 YYaCTHHKA KOMaHbl B OOLIUHN pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejjiaraTb HOBBIE NPOEKTHI, OLEHUBATh WJIEU C IO3UIMU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKECHHE, OBITH MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENBHYIO NEATEILHOCTh B 00JacTu (pU3UKU U
ACTPOHOMUH, BBISIBJISITH ITPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 33/1a4H,

CaMOCTOSITEJIbBHO COCTABJISITh IUIAH PELICHUs] PacUETHBIX M KauyeCTBEHHBIX 3a]ad, IJIaH
BBITIOJTHCHUSI MPAKTUYECKOW paboThl C  Y4ETOM UMEIONIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MIPEANOYTECHUH;

JieNiaTh OCO3HAHHBIN BBHIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYIULIUHA B 00NACTH (PU3UKH,
MTOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIIEHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BIIAJICTh HAaBBIKAMHU MO3HABATEILHON PEe(IIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JTEUCTBUI
Y MBICIIUTEIIbHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUM;

WCIIOJIH30BATh MPUEMBI pedISKCHH JIJIsl OIIEHKU CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATU3€ PE3YJIHTATOB JIEATEILHOCTH;

MPUHUMATH Ce0sl, MOHNMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPU aHATU3E PE3YJIHTATOB JIEATEILHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nporecce nocTrkeHHs IMYHOCTHBIX PE3YJIBTATOB OCBOCHUSI MPOTPAMMBI 110 (PU3UKE IS
YPOBHSI CpeAHEro obuiero oOpa3oBaHusi y 0OydYaIOIIMXCSl COBEPILEHCTBYETCS 3MOIIMOHAIbHBIN
MHTEJJIEKT, MPEANoaralonil chpopMUPOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE COCTOSIHHUE,
BHJICTh HAINPaBJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKJTFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTUPOBATHCA K 3SMOIMOHATIBHBIM
WU3MEHEHUSM U TPOSBIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOMIEH CTPEMJIEHHWE K JOCTHKEHUIO ILEIH U YCHEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;



HMIIATUH, BKIIOYAIONIEH CHOCOOHOCTH MOHUMATh 3MOIMOHAIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €I0 IIPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBUIO M CONEPEKNBAHUIO;

COLIMAIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C IPYTUMHU
JIOAbMH, 3a00TUTHCS, IPOSABIISITH HHTEPEC U pa3peliaTb KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K konny o0yuenus B 10 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (U3MKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHOM TEXHUKU M TE€XHOJIOTMM, B IPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENeN: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MoJeNu
CTPOEHHUsI Ia30B, KUJAKOCTEH M TBEPABIX TEJ, TOYCUHBIN ICKTPUUECKUH 3apsj IPU pELICHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (IIPOLECChI) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE IPSAMOJMHEMHOE JBUXKEHUE, CBOOOJHOE MaJCHHUE Tell,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMoneucTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHUE, CTPOCHHE MXUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tell IPU HarpeBaHUU
(oxJ1aKJIeHUHN ), TEIJIOBOE paBHOBECUE, UCIIAPEHHE, KOHICHC AL, IIJIaBJIeHHe, KpUCTAIIIM3alus,
KHUIICHUE, BIAXKHOCTh BO3/yXa, IOBBIIICHUE JAaBJICHUS Ia3a IIPU €r0 HAarpeBaHUU B 3aKPBITOM
COCyZe, CBA3b MEKIYy IapaMeTpaMH COCTOSHMs raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMOJICVICTBUE 3apsI0B;

OIUCBHIBATh MEXAaHUYECKOE JIBUKEHHE, HCIOJIb3Ys (U3MYECKHUE BEIMYMHBI: KOOPJMHATA,
IIyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUja, UMILYJIbC Teld, KHHETHYECKas
SHeprus, NOTEHLMaJbHAs SHEprusi, MexaHudeckas paboTa, MeXaHHYecKas MOIIHOCTb; HpHU
ONMCAaHWM TPABWJIBHO TPAKTOBaTh (PU3UYECKHH CMBICT HCIOJIB3YEMBIX BEIUYMH, UX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUYHHY
C APYTMMH BEIMYHHAMM;

OIKUCBHIBATb W3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBJICHUS, HCIOJIb3Ys
¢u3znueckne BEIMYMHBI: JaBJIEHUE Tas3a, TEeMIlepaTypa, CpeAHssl KUHETHYecKas »Heprus
XaO0TUYECKOI0 JBMKEHUS MOJIEKYJ, CPEAHEKBAApaTU4YHAsl CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThl, BHYTPEHHSSI dHEprus, padora rasza, Kod((UIMEHT IO0JIE3HOTO JIEHCTBUS TEIIOBOTO
JIBUTATENISA; IPU OMHUCAHUM MTPABUIIBHO TPAKTOBATh (DU3MUYECKHM CMBICI UCTIOJIb3YEMBIX BEJTHUNH,
uX O0O0O3HAYEHWs U EAUHMIBI, HAaXOJIUTh (QOPMYJbl, CBS3BIBAIOLIUE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTHUMHU BEITUUYHHAM;

ONMUCHIBATh M3YYEHHBIE JJIEKTPUUYECKHE CBOWCTBA BEIIECTBA W DJIEKTPUUYECKHE SIBICHMS
(mporecchl), UCTONb3Ys (PU3NUECKUE BETUUMHBL AJIEKTPUUECKUM 3apsi, 3JIEKTpUUYEcKoe MoJe,
HaIpsOKEHHOCTh  IMOJISA, IIOTEHLHAJ, pPa3HOCTh NOTEHIHUAIOB; IPU ONHWCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O3HAu€HUs M EIUHUIIBL
yKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUMHY C APYTUMHU BEIMUYMHAMY;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECChl U SIBIEHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
NPUHIMIBL: 3aKOH BcemupHoro tarotenus, I, II u III 3akonsl HproTOHA, 3aKOH coxpaHEHUs
MEXaHUYECKON DHEPIUH, 3aKOH COXPAHEHHUs MMIIYJIbCA, IPUHLIUII CYIIEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIPaBUsl MHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHIO CTPOEHHUS
BEILECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHEH KHHETHMYECKOW DHEPIUM TEILUIOBOTO ABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsija, 3akoH KylloHa, Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BbIpaXE€HUE U YCIOBUS (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ISHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIOIb30BaHUS B TIOBCETHEBHOM KU3HU;



BBINOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DPU3MUYECKUX SBICHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEeJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATH BHIBO/IBI;

OCYILIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH ITOM
BbIOMpaTh ONTUMANbHBIN COCO0 M3MEPEHUS M HCIOJIb30BaTh H3BECTHBIE METOIbl OLICHKHU
MOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXIYy (U3NYECKUMU BeJIMYMHAMU C HCIIOJIb30BAHUEM
OpSAMBIX W3MEPEHUH, MpH STOM KOHCTPYMPOBATh YCTAaHOBKY, (DHKCHpPOBAaTh pE3yNIbTaThl
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIWYHMH B BUE TaOIHI] U TpadUKOB, JelaTh BBHIBOJbI
10 pe3yJbTaTaM UCCIIEIOBAHUS;

coOnroAarh mnpaBuiaa O€30MacHOrO TpyAa MPU HPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOW ¥  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1TaOOPaTOpHOro 000pyI0BaHUS;

pemiath pacy€THbIE 3aJauyd C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIOJIb3Ys
dbuznyeckue 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/layd BHIOMpATh (PU3NUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOAMMEBIC IS €€ pEelIeHHS,
MIPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAYeHUS (PU3NUECKON BETMUNHBI,

pemaTh KauyeCTBEHHBIC 3aJ[aud: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUYHMBYIO IICTIOUKY
paccyXIeHUl ¢ ONOPOi Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS,

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHUH [UIsl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETALUU M TMPEACTABICHHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHOW HMH(OpMAIMKM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJTy4aeMyro HH(OPMALINIO;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIl;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
obecrnieueHns 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, JIJIS
COXpaHEHHs 3I0POBbsI U COOIIOZICHUSI HOPM SKOJIOTHIECKOTO TTOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B IpYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, MIIaHUPOBATh paboTy
TPYIIBI, PalMOHAIBFHO paclpeneNiiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATEIIHHOCTH B
HECTAaHJAPTHBIX CUTYallUsiX, aJeKBAaTHO OLEHMBATh BKJAJ KaKJOTO U3 YYaCTHUKOB TpYIIIbI B
peleHre paccMaTpuBaeMOi TPOOIEMBI.

K koniy o6yuenus B 11 kJjacce npeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTHUHBI MHUPA, B PA3BUTHH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IPAKTUYECKOU
NeSITebHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YYUTHIBATh TPAHHUIBI TIPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJENeH: TOYCUHBIH
ANIEKTPUUYECKUM 3apsij, Jyd CBeTa, TOYEUHBIH HCTOYHUK CBETa, sAJepHas MOJAEIb aToMa,
HYKJIOHHAs! MOZIETTh ATOMHOTO sIJIpa MPH PEIICHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLEcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJNMOCTH, TEIIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JCWCTBUS TOKa, B3aMMOACWCTBHE MArHUTOB, 3JIEKTPOMArHUTHAs
WHIYKIMS, JCHCTBHE MAarHUTHOTO TOJIi Ha MPOBOJHUK C TOKOM W JBWKYIIUHCS 3aps,
3JIEKTPOMArHUTHbBIE KOJIEOAHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHHE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHnus, audpaknus W TONSAPU3AlUs CBETa, JJHUCIEPCHS CBETA,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBlIeHNE, BOZHUKHOBEHUE TUHEHUATOrO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHASI PalMOAKTUBHOCTB;

OINKCHIBATh M3YYEHHBIE CBOMCTBA BEIECTBa (DJIEKTPUUYECKHE, MArHUTHBIC, ONTUYECKHE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD PA3IMYHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIIECCHI),



UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DJIEKTPUYECKHM 3apsi, cuja TOKa, DIEKTPUYECKOe
HaIpsKEHUE, JIEKTPUUECKOE COIPOTUBIICHHUE, PA3HOCTh MIOTEHLNAJIOB, JIEKTPOIBHXKYIIIAs CUIIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MAarHUTHOTO IOJIEH, MEepUoJ] W 4YacToTa KoieOaHui B
KoJIeOAaTeIbHOM KOHTYpE, 3apsil U Ccujla TOKa B IPOIECCE TAPMOHUYECKUX AIICKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU OMUCAHUM MPABUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO03HAUYEHUS M CIMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

ONHKCBHIBATH M3YYECHHBIC KBAHTOBBIC SBJICHUS W TPOLECCHl, HUCHOIB3Yysd (PHUIUUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, SHEPTus CBSI3M AaTOMHBIX sIE€p, HPU ONMUCAHUHU
MPAaBWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOJb3YEMbIX BEJIUYMH, HX OOO3HAUEHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PM3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAY€HUE (PU3NYECKON BEJTMUHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ySd (DU3MUYECKHE 3aKOHBI U
OpUHUMIBL: 3aKk0OH OwMa, 3aKOHbl IIOCJIEAOBATEIBHOIO M MApaJUIEIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKLIHUH, 3aKOH
NPSIMOJIMHEMHOTO PacpOCTPaHEHUsl CBETA, 3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI IMPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa s (QoTodddeKrTa, 3aKOH COXpPAHEHUS DHEPTrUH, 3aKOH
COXpPAaHEHHUsI HMMIYJbCa, 3aKOH COXPAHEHUsI DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4Mciia, MOCTyJlaThl bopa, 3aKOH pPaJMOAaKTUBHOIO pacmnajia, HpU 3TOM pa3inyaTh
CJIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTU4YeCKOE BBIPAKEHHE W YCIOBUSA (TPaHUIBL,
00JacTi) IPUMEHUMOCTH;

ONpEeNENATh HAMPABICHUE BEKTOPA MHAYKIIMUM MAarHUTHOTO IOJISI IPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiibl JlopeHna;

CTPOUTH U OMHUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€PKajioM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI 10 HCCIICAOBAHUIO (DU3MYECKUX SIBJICHUH M TPOIECCOB C
UCIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npoOnemMy/3agady W TUIOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHBIE H3MEpPEHMs] (PU3MUECKHX BEJIWYMH, HPU ITOM
BBIOMpPATh ONTHUMAJbHBIM CIOCOO M3MEPEHUs M HUCIOJb30BATH HM3BECTHBIE METOABI OLEHKH
MOTPEUIHOCTEN H3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHpPOBAaTh PE3YyJIbTaThl MOJYYEHHON 3aBUCUMOCTHU
buznyecKux BENMWYMH B BHAE TaOMUI] M TrpaduKoB, [eiaTh BBIBOABI IO pe3yabTaTaMm
UCCJIEJIOBAHUS,

coOuoiaTh IMpaBuia 0O€30MacHOro TpyAa MpU MPOBEIEHHM HCCIEAOBAaHMM B paMKax
y4eOHOro JKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENbCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THbIE 3aJayd C SIBHO 33JaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
¢u3nyeckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 33a4H BbIOUpPATh (PU3HUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXOIWMbIe IJs €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MMOJYYEHHOTO 3HaUCHHsI (PU3UYECKON BEIMUHHBI,

pelaTh KayecTBEHHbIE 3aJaud: BbICTpAUBaTh JIOTMYECKU HEMPOTHUBOPEUMBYIO LEMOUYKY
paccyXIeHU ¢ ONOpOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHMUS;

UCIONIb30BAaTh MPU pPELIEHHMH Y4eOHBIX 3ajad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETALMM U IPEJCTaBICHHUS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHON W3 pazIWYHBIX HCTOYHUKOB, KPUTHUYECKU
aHaAJIM3UPOBATh MOJTy4aeMyto HH(POPMAILIUIO;



OOBSICHATH MPUHIHUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBUS UX 0€30MacHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (U3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHrs 6€30MacHOCTH MPU OOpaIllEeHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHS 3/I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTAaHJAPTHBIX CUTYalUsX, aICKBaTHO OLICHMBATh BKJIAJ KAKJIOTO U3 YYaCTHUKOB I'PYIIIBI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoumnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3jiesioB U TeM
Ne Bcero Koutpoabubie  JlaGoparopubie — 00pa3oBaTesbHbIe
NMPOrpaMmblI
padoTbI padoThbI pecypcbl
Paznen 1. PU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Htoro no paznemny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huriamika ! L https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18 1 1
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 L L https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnorexka [JOK
' ®da30Bble IEPEXOBI https://m.edso0o0.ru/7f41bf72
Htoro no pazneny 24 1 2

Paznen 4. JIEKTPOJAUHAMUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK

41 C) 10 2
FIeKTpoCTaTIEA https://m.edsoo.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22 1 2
[ToBTOpeHue 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 5
11 KJIACC
KoauuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TEM
Ne i/ Konrpoasubie  Ilpakruyeckue  00pazoBaTe/ibHbIE
MPOrpamMmbl Bcero
padoThI padoThbI pecypchl
Paznen 1. DJIEKTPOJANHAMUKA
MaruauTtHoe nosie. DIeKTpOMarHuTHas bubnnoreka [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHnyeckne U 3JEKTPOMarHUTHbIE 9 1 bubnmoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onritia 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24 1 4

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

31 OCHOBBI CHIEIIUATBHON TEOPUHU 4 bubnmoreka [JOK
' OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazueny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [IOK
4.1 E)
JICMCHTLL KBAHTOBOM OTITHIH 6 https://m.edsoo.ru/7f41c97c
bubmunorexa [JOK
4.2 C 4
ThociHe atoMa https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU

5.1 ONEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 Egggﬁ;f;%gﬁﬁfﬂcwc
Htoro no pazneny 7
Pa3nen 6.‘ OBOBHIAIOHIEE TIOBTOPEHUE
6.1 O6o0maroiee MOBTOpeHNE 4 ngi;&f;igﬁﬁmmm
Wroro no pazneny 4
[ToBTOpEHHE 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

CBSI3b C PABOYE TPOT'PAMMOM BOCITUTAHUS LIKOJIbI
Peanuzanus nenarornyeckuMu pabOTHUKAMH BOCIIUTATEILHOTO MOTEHIIMAA YPOKOB MPEANoiaraeT cleayromiee:
YCTaHOBJICHHUC JOBCPUTCIbHBIX OTHONIECHUN MCKAY YYUTCIIEM U €T0 YUYCHUKAMU, CHOC06CTBYIOH_II/IX IMMO3UTUBHOMY BOCHIPHUATUIO YHAIIUMUCHA
TpeOOoBaHUl U MPOCHO yUUTEINS, MPUBICUCHUIO UX BHUMAaHUSI K 00CYX/1aeMOi Ha ypoke HH(POpMAIK, aKTUBU3AIMH WX TO3HABATENIbHOM
JeSATEIbHOCTH;
noOy»/IeHHEe HMIKOJILHUKOB COOJI0OIAaTh Ha YpOKE OOIIETPUHATHIE HOPMBI ITOBE/ICHUS, MIPaBUiia OOIIEHUS CO CTApPIIUMU (YUUTEISIMU) U
CBEPCTHHKAMU (IIKOJIBHUKAMH ), TPUHIIUIIBI YU€OHOH TUCIMITIIMHBI U CAMOOPTaHU3allNY;
[PUBJICUCHNE BHUMAHUS IKOJLHUKOB K IIEHHOCTHOMY aCIeKTy U3Y4aeMbIX Ha ypoKax SIBJICHHI, opraHu3anus ux padoThl C MMojlyyaeMoil Ha
YPOKE COIMAJIbHO 3HAYUMOU HH(l)OpMaHHeﬁ — MHULUHUPOBAHUC €C 06CY)K[[€HI/I$I, BBICKA3bIBAHUA YUAlIUMHUCSA CBOCTIO MHCHHA 110 €€ ITIOBOAY,
BBIPA0OTKH CBOETO K HEH OTHOIICHHUS,
HICIOJIL30BAHHUE BOCIUTATEILHBIX BO3MOKHOCTEN COACPIKAHUA yT-I€6HOF0 npeaMeTa 4epe3 ACMOHCTpalUIO ACTAM NPUMEPOB OTBETCTBCHHOTO,
IPa)XAaHCKOTO MMOBEACHHUS, TIPOSBICHUSI YEIOBEKOIIO0MS 1 10OPOCEpACYHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIUX TEKCTOB I YTCHHUS, 3a/1a4
JUTSL PEIICHUSI, IPOOJIEMHBIX CHUTYAIUN 1T OOCYXKICHHS B KJTacce;
MPUMEHEHHE Ha YPOKE UHTEPAKTUBHBIX (hOpM pabOThI yHalluXcs: UHTEIEKTyadIbHbIX TP, CTUMYIHPYIOIIUX TO3HABATEIbHYI0 MOTUBALIUIO
IIKOJIbHUKOB; TUAAKTUYCCKOT'O T€arpa, I/i€ NOJYUCHHBIC Ha YPOKC 3HAHUA 06I)IFpI)IBaIOTC$[ B T€ATPAJIBbHBIX ITOCTAHOBKAX, I[I/ICKYCCI/II;'I, KOTOpPBIC
JAIOT yYaluMcsi BO3MOXKHOCTb MPUOOPECTH OMBIT BEICHUS KOHCTPYKTUBHOIO IUAJIOTa; TPYIIOBON pabOThl MK pabOoThI B Mapax, KOTOpbIe y4yar
IIKOJIBHUKOB KOM&HI[HOfI pa60Te u B331/IMO)1€I>1CTBI/II-O C ApYTUMHU OACTbMU;
BKIIIOYCHHE B YPOK UTPOBBIX MPOIIETYP, KOTOPbIE TOMOTAIOT MOAAepKaTh MOTUBALIMIO JIETEH K MONTYyUYEeHUIO 3HAHUI, HATa)KUBAHUIO
MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIIEHUH B KJIacCe, TOMOTAIOT YCTAaHOBJICHUIO TOOpOKeIaTenbHON arMoc(epsl BO BpEMs YPOKa;
opranu3aius medcTsa MOTUBUPOBAHHBIX U SPYAUPOBAHHBIX YUAITUXCS HAJ UX HEYCIEBAIOIIMMHU OJJHOKJIACCHUKAMU, TAIOIIETO MIKOJbHUKAM
COUAJIBHO 3HAYUMBIA OIBIT COTPYAHHUYCCTBA U B3alMHOU IIOMOIIIH,
WHUIIUHPOBAHHUE U MOJCPKKA UCCIEI0BATENECKOM JESTENILHOCTH MIKOJFHUKOB B paMKaxX peanu3alii UM WHAUBUAYAIbHBIX U TPYIIOBBIX
HCCIICAOBATCIIBCKUX MTPOCKTOB, YTO JACT IIKOJIbHUKAaM BO3MOKHOCTb npno6pecn/1 HAaBBIK CaMOCTOATCIIBHOIO pCUICHUSA T@Op@TH‘ICCKOfI
poOIeMBbl, HABBIK TEHEPUPOBAHMS U OPOPMIICHHUSI COOCTBEHHBIX HI€H, HABBIK YBRKUTEIHLHOTO OTHOIICHHUS K YyXKUM HJIeIM, O(OpPMIICHHBIM B
paboTax Ipyrux uccieaoBaTesiel, HaBbIK MyOJIMYHOTO BBHICTYIUICHHS TIepel ayAUTOPHE, apryMEHTUPOBAaHUS U OTCTauBaHUS CBOEH TOUKHU
3pEHHUS;
co3/laHre THOKOW U OTKPBITOW Cpefbl OOy4eHMs] M BOCIHUTAHHUS C MCIIOJBb30BAHHUEM TaKETOB, OTKPBITHIX 00pa3oBaTeIbHBIX PECYpCOB,
CUCTEM YIPAaBIEHUS TMO3BOJSIET CO3/1aTh YCIOBUs aisi peanu3anuu mnpososriameHHbix OHECKO Benymux npuHiunoB oopazoBanus XXI
BEKa: «0Opa3oBaHME JJIsI BCEX», «00pa30BaHME Uyepe3 BCIO )KU3HBY, 00pa30BaHUE «BCET/A, BE3/IE U B JTI000E BpeMsi». Y 00ydJaromuxcs
Pa3BUBAIOTCS HABBIKM COTPYIHHYECTBA, KOMMYHUKAIIUU, COLMATBLHONW OTBETCTBEHHOCTH, CIOCOOHOCTh KPUTUYECKH MBICIHUTH, ONIEPAaTHBHO U
KaQ4E€CTBCHHO peIIaTh HpO6J'IeMI)I; BOCIIMTBIBACTCA HEHHOCTHOC OTHOIICHUE K MUY,
poBeZIeHHEe B 0011e00pa3oBaTenbHbIX opranu3anusax Pecnyonuku KpbiM equHbIX ypokoB B paMkax Kanennapsi oOpa3oBaTenbHbBIX COOBITHIA,
MPUYPOUEHHBIX K TOCYTapCTBEHHBIM W HAIlMOHAJIBHBIM Mpa3aHukam Poccuiickoit denepanuu, maMsITHBIM JaTaM U COOBITHSIM POCCHICKON
UCTOPUH U KYJBTYPBI, B TAK)KE IMOCBSIIEHHBIX MAMATHBIM JataM B uctopun Pecriyomuku Kpbim.



IHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KoaunuyecrBo yacos HAata
N Tema ypoxa U3y4YeHust
) Konrp. JlaGop. 10
Bcero
pabdoTsl  padoThI miaH | ¢akr
Paznen 1. PUBUKA U METOAbl HAYYHOI'O TIO3HAHUS
1 dusnka — Hayka o npupoze. Haydunbie MeTop1 1 04.09
MMO3HAHUSI OKPYIKAIOIIEro MHUpa
Poib 1 MecTO Gu3uKu B POPMHUPOBAHUU 06.09
2 COBPEMEHHOW HAYYHOU KapTUHBI MUpPa, B 1
MPAKTUYECKOU NESATEIbHOCTH JIIOICH
Pasznen 2. MEXAHUKA
Mexanndeckoe asrxenre. OTHOCUTEIBHOCTD 11.09
3 MEXaHU4eCKOro IBrkeHus. [lepemernienue, 1
CKOPOCTb, YCKOPCHUE
4 PaBHOMEpHOE NPSMOIMHEHHOE IBIKCHHE 1 13.09
5 PaBHOYCKOpEHHOE MTPSMOIUHEHHOE JBUKCHUC 1 18.09
5 CBoOoiHOE majeHue. Y CKopeHne CBOOOHOTO 1 20.09
naJIcHUs
7 Kpusosuneiinoe nqeuxenue. JIBrmkeHne 1 25.09
MaTepUaIbHON TOYKH 110 OKPYKHOCTH
[TpuHIMI OTHOCUTENIBbHOCTH [ amuies. 27.09
8 NuepuumanbHble cucteMsl oTcuera. I1epBblil 3aK0H 1
Hprotona
Macca tena. Cuna. [IpuHIUI CYyNepIo3uIMy CHIL. 02.10
9 Bropoii 3akon HeroToHa U1 MarepuaibHOI 1
TOYKH
10 Tperuii 3akoH HproTOHA [UIs MarepuaabHbIX 1 04.10
TOYEK
11 3aKoH BCeMUPHOTO TAroTeHHs. CHia TSKECTH. 1 09.10
[lepBast KocMU4ecKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 11.10
Cuna tpenus. Koapdumment tpenns. Cuna 16.10
13 compoTuBIEHUS MPU ABMKEHUU Tella B )KUJIKOCTH 1
WJIK Ta3e
14 JlaboparopHast pabota Nel. M3ydeHne TBUNKCHUS 1 1 18.10
OpycKa o HaKJIOHHOW TJIOCKOCTH.
[TocTynarenbHOE 1 BpallaTelbHOE ABHKCHUE 23.10
15  aGcomoTHO TBEPAOTO Tenma. MomeHT cuibl. [1nedo 1
CHJIBL. YCIIOBUSI paBHOBECHS TBEPJIOTO Teia
Wmmynbc MaTepHanbHON TOYKH, CUCTEMBI 25.10
16  marepmanbHBIX TOYEeK. IMIybe CHITBL. 3aKOH 1
COXpaHEHUsI UMITyJIbca. PeakTBHOE IBM)KEHHE




17

Pabora u momHOCTE cribl. Kunetnueckast
SHEprus MarepuanbHoil Touku. Teopema 06
W3MEHEHUU KHHETUYECKON dHEPTUr

06.11

18

19

[TorenuunanbHast sueprus. [lorennuanbHas
SHEPrus ynpyro neGopMUpOBAHHOHN MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTU 3eMIIH

HOTGHLII/IaJIBHBIe n HCIIOTCHIIUMAJIBbHBIC CHUJIBI.
CBs13b pa6OTBI HEIIOTCHIUAJIbHBIX CUJII C
W3MEHCHUEM MEXaHUYECKOM OHCPIUU CUCTEMbIL
Ten. 3aKoH COXpaHCHHA MEXaHNYeCKOU OHEPIrun

08.11

13.11

20

21

Kontposbnas padora Nel.«Kunemaruka.
Junamuka. 3aKOHbI COXpaHEHUSI B MEXAHUKE

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIIIPHO-
KMHETUYECKOU TEOPUHU. bpOyHOBCKOE JBUKEHUE.

Muddysns

1

1

1

15.11

20.11

22

XapakTep ABUKECHUS U B3aUMOICUCTBUS YaCTHI]
BelecTBa. Moaenu CTpOeHUs ra3oB, XKUAKOCTEH
1 TBEPJIBIX TEIl

22.11

23

24

Macca mounekyi. KonnuecTBo BeliecTsa.
[TocTostnuas ABoraapo

TermmoBoe paBHOBecue. TemnepaTrypa u e€
usMmepenue. [lkana remneparyp Llenscus

27.11

29.11

25

26

Wneansheiii raz B MKT. OcHOBHOE ypaBHEHHE
MKT

AOcomoTHas TemrepaTypa Kak Mepa cpeiHein

KMHETUYECKOU DHEPIUU IBUKCHUS MOJIEKYIL.
YpaBHenune Menneneesa-Knaneiipona

04.12

06.12

27

3akon [lanpToHa. ['a30BbIe 3aKOHBI

11.12

28

JlaboparopHas pabota Ne 2. «MccnenoBanue
3aBUCHMOCTH MEXIY MTapaMeTpaMH COCTOSHUS
pa3peKEHHOT0 Ta3a»

13.12

29

30

M3onponeccsl B UACAIBHOM ra3e U uxX
rpaduyeckoe npeacTaBieHue

BryTpeHHs 3HEprus TepMOAMHAMUYECKOU
CHCTEMBI U c1ioco0bl e€ n3mMeHeHus. Konnyectso
TEIUIOTHI U paboTa. BHyTpeHHss sHEeprust
OJIHOATOMHOTO UJCAJILHOIO ra3a

18.12

20.12

31

Bungsr TCIJIonepcaaIn

25.12

32

33

VnenbHas TEII0EMKOCTE BEILIECTBA.
KonmuuecTtBO TemioTel mpu  Temionepenaye.

AnmabaTHBIN MpoIecc

JlaGopaTtopnas pabota Ne 3. U3smepenue
YAEIBHON TEINIOEMKOCTH.

27.12

15.01

34

HepBLIﬁ 3aKOH TCPMOJUHAMUKH U €TI0

17.01




npUMeHeHue K uzonponeccam. HeobpatumocTts
MPOLECCOB B Ipupoie. BTopoii 3akoH

TEPMOJINHAMHUKHI
35  Ilpunmun aeiictus u KI1/I TemioBoii MammiHel 1 22.01
36 | Iuxi Kapno u ero KIT/] 1 24.01
37  Dkoyloru4eckue mpodIeMbl TEIIOIHEPTETHKH 1 29.01
38 O6o06marmuii ypok «MotekyisipHas (hru3HKa. 1 31.01
OCHOBBI TEPMOAMHAMUKI
39 KonTtponbHast padora Ne 2. «MonekynspHas 1 1 05.02
¢u3uka. OCHOBBI TEPMOAHMHAMUKIY
40 [TapooOpazoBanue u konnencanus. Mcnapenue u 1 07.02
KUTICHHUE
a1 AGCOIOTHAS M OTHOCUTENIbHAS BJIaXXHOCTh 1 12.02
BOo3ayxa. HacelienHslii map
Teépmoe Teno. Kpucrammniueckue u amopdHbIe 14.02
42  Ttena. AHHU30TPOMUS CBOWCTB KPUCTAILIOB. 1
Kunkue kpucramisl. CoBpeMeHHbIE MaTepHAIIBI
43 [InaBnenue u kpucramuM3anus. Y geibHast 1 19.02
TeruioTa tiasiaeHus. CyonuMarus
44  YpaBHeHHE TEIJIOBOTO OalaHca 1 21.02
Paznen 4. JIEKTPOJANHAMUKA
45 OnexTpusanus Tea. DIeKTpudeckuil 3apsia. sa 1 26.02
BHUJIa MJICKTPUUECKUX 3apsIJIOB
16 [TpoBOTHUKY, TUIIEKTPUKHU U TTOJIYIIPOBOTHUKH. 1 28.02
3aKOH COXpaHEeHHUs IIEKTPUYECKOTO 3apsiia
47 Bsaumogpeiictue 3apsnoB. 3akoH KymnoHa. 1 05.03
TouyeuHbIN IIEKTPUYECKUN 3apsi
Hanpspk€HHOCTD SIEKTPHYECKOTO MOJS. 07.03
48  TlpuHIMI CYyIIEPIIO3UITNH IITCKTPUISCKUX TTOJICH. 1
JInauu HanpsKEHHOCTH
49 Pemenue 3anay no teme «3akoH 1 12.03
Kynona.HanpsKeHHOCTb 3JIEKTPUUYECKOTO OIS
50 PaGota cui 31eKTpoCTaTuYeCcKOro mossl. 1 14.03
[Torenmman. Pa3HOCTh MOTEHIIMATIOB
51 [IpoBOIHUKY U IHUANEKTPUKH B 3JIEKTPOCTATH- 1 19.03
4ecKoM rouie. Jludnextpudeckas MpOHUIIAEMOCTh
52 | Dnexrpoémrocth. Konaencarop 1 21.03
53 DNeKTPOEMKOCTh TIIOCKOTO KOHJIEHCATOPA. 1 26.03
OHeprus 3apsyKEHHOI0 KOHJIEHCAaTOpa
[TpuHUMnI nefcTBUS U IPUMEHEHNE 28.03
54 | KOHJCHCATOPOB, KOMMPOBATBHOIO ammapara, 1
CTPYHHOTO IPUHTEPA. DIIEKTPOCTATUYECKAS
3anuTa. 3a3eMIIeHUE IEKTPONpHOOpOB
55 DNEeKTPUUECKUN TOK, YCIOBUS €ro 1 09.04

CYHICCTBOBAHHA. ITocTosankIi Tok. CHna Toka.




Hanpspokenue. Conporusienue. 3akon Oma 1ist
y4yacTKa LI

56

[TocnenoBarensHOE, TApaUIETFHOE, CMEIIAHHOE
COCJIMHEHUE MPOBOAHUKOB. JlabopaTopHast
pabota Ne 4. «3ydyeHune cMEIIaHHOTO
COCIMHEHUS PE3UCTOPOBY

11.04

57

58

59

60

61

62

63

PaboTta 1 MOUTHOCTB AJIEKTPUYECKOIO TOKA. 3aKOH
Jxoyis-Jlenna

3akon OMa 11 TOJTHOM (3aMKHYTOM )
anekTpuyeckoi uenu. KopoTkoe 3amMmblkaHue.
JlaboparopHnas pabota Ne 5. «M3mepenune 3J1C
MCTOYHUKA TOKA U €ro BHYTPEHHETO
COIIPOTUBJICHUS

ONEeKTpOHHAs MPOBOJUMOCTD TBEPIBIX METAJLIIOB.
3aBUCUMOCTD CONPOTUBIICHUS METAJUIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTh

DNEeKTpUUECKU TOK B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITYYKOB

[TomynpoBOAHKUKY, KX COOCTBEHHAS M IPUMECHAS
npoBoguMocTh. CBoOlcTBa p—N-niepexona.
[TosrynnpoBOIHUKOBBIE TPUOOPHI

DNEeKTPUYECKHUI TOK B pacTBOpax U pacruiaBax
3JIEKTPOJIUTOB. DIIEKTPOIUTHYECKAS
JTUCCOIHAIUSA. DIICKTPOIIU3

DneKTpuYeCcKuil TOK B razax. CaMOCTOATEIbHBIN
1 HECaMOCTOSTENbHBIN pa3psan. Monnus. [lna3zma

16.04

18.04

23.04

25.04

30.04

07.05

10.05

64

DJIeKTpUYeCKUe MPUOOPHI U YCTPOMCTBA U UX
HpaKTI/I‘IGCKOe HpI/IMeHeHI/IC. HpaBI/IJ'Ia TCXHUKHU
0€30I1aCHOCTH

14.05

65

66

67
68

O6o0maromuii ypok «JIeKTPOIUHAMUKAY)

KonTponbnas padota Ne 3. «DnekTpocraruka.
ITocTostHHBIN dIeKTpUYECKU TOK. Toku B
Pa3IUYHBIX Cpelax»

O6o06matomuii ypok mo temam 10 kiacca
O6o06matomuii ypok mo temam 10 kiacca

KOJIMYECTBO YACOB I10 [TPOTPAMME

68

16.05
21.05

23.05
26.05




11 KITACC

Tema ypoka

ITocTossHHBIE MAarHUTHI U X B3aUMOJIEHCTBHE.
MaruutHoe noJie. BekTop MarHuTHOM MHAYKIWH.
JIMHUM MarHUTHOW MHAYKUWU

MarsuTHoe 1moJjie IpOBOJHUKA ¢ TOKOM. OTbIT
Opcrena. BzaumopaencTBue NnpoBOAHUKOB C TOKOM

KoandyecTBo 4acoB

Inan

04.09

06.09

JlaboparopHnas pabota Nel. «M3yueHue
MAarauMTHOI'O ITOJIA KaTyHIKU C TOKOM»

11.09

JleficTBHE MarHUTHOTO IOJIsl HA TPOBOHUK C
tokoMm. Cuiia Amnepa. JlabopatopHast pabora Ne2.
((HCCH@I[OB&HI/IC I[eﬁCTBPI?I IIOCTOSIHHOT'O MaraurTa
Ha PaMKy C TOKOM»

JleiicTBrEe MarHUTHOTO TOJISl HA IBHXKYIIIYIOCS
3apsbkeHHylo yactuiy. Cuina Jlopenna. Pabora
cuiibl JIopeHna

OneKTpoMarHuTHas uHAykus. [loTok BekTopa

MarHuTHON uHaykuuu. IJC nnaykuuu. 3aKkoH
QIeKTpOMarHuTHOW unaykiuu dapanes

13.09

18.09

20.09

JlabopaTtopnast padora Ne 3 «MccnenoBanue
SIBIICHHS DJICKTPOMArHUTHON MHTYKIIAW))

25.09

10

WunyktuBHOCTD. SIBNeHue camounaykuuu. IC
CaMOWHTYKITUU. DHEPTUsI MATHUTHOTO TTOJIS
KATYIIIKH ¢ TOKOM. DJIEKTPOMarHUTHOE TI0JIe

TexHuueckre yCTpoucTBa U UX NPUMEHEHHUE:
ITOCTOSIHHBIE MarHUTBI, JIEKTPOMAarHuThI,
ANEKTPOJBUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUIl, THAYKIMOHHAS TI€Yb

Ob6o6maromuit ypok «MarautHoe mosie.
DJeKTpOMarHUTHAs MHTYKIIUS

27.09

02.10

04.10

11

KonTtponbHas padora Nel. «MaruutHoe nosne.
OJIEeKTPOMarHUTHAs MHIYKLUS»

09.10

12

CB0OOIHBIE MEXaHHUYECKHE KOJICOaHH.
["apmonHnueckre KoneOanus. Y paBHEHUE
rapMoHHUYecKuX konebanuid. [IpeBpammenne
SHEPTUU

11.10

13

JlaboparopHas pabota Ne 4. «MccnenoBanue
3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIEOAHUM Tpy3a Ha

HUTHU OT JJIMHBI HUTH XU MaCChI I'py3a»

16.10




14

15

Konebarenbublii koHTYp. CBOOOAHBIE
HIIEKTPOMAarHUTHBIE KOJICOAHNS B HICaTbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXIy
MEXaHWYECKUMH U 3JIEKTPOMATrHUTHBIMH
KoJIe0aHUSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHMSI SHEPTUU B
uzieabHOM Kojie0aTeIbHOM KOHTYpe

18.10

23.10

16

[IpencraBneHue 0 3aTyXarOIIUX KOJCOAHMSIX.
BriHyX/1eHHBIE MEXaHUYECKHE KOIeOaH .
Pe30Hch. BLIHY)KI[GHHBIC BHGKTpOMaI‘ HUTHBIC
KOJIEOaHUS

25.10

17

[lepemennslii Tok. CUHYyCOUJAIbHBIN IEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYAHOE
Y JCUCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U
HaIpsKEHUs

06.11

18

19

Tpanchopmarop. [IpousBoacTso, nepenava u
oTpedIeHUE 3JIEKTPUUECKON SHEPTUU
YCTpONCTBO U MPaKTHUECKOE MPUMEHEHUE
AIEKTPUYECKOTO 3BOHKA, T€HEPATOpa IEPEMEHHOTO
TOKa, JIMHUH dIIeKTpoIepead

08.11

13.11

20

OKOJIOTUYECKUE PUCKH NIPU IPOU3BOJICTBE
IEKTpOodHeprun. Kynbrypa ucnonap30BaHus
QJIEKTPO3HEPIUH B TIOBCEAHEBHOM KU3HU

15.11

21

22

23

MexaHWYeCKHe BOJIHBI, YCIIOBUS PaCcIPOCTPAHCHUS.
[Tepuoa. CkopocTh pactipocTpaHEHHUs U JTHHA
BOJIHBI. Honepeqm,le " IPOJO0JIbHBIC BOJTHBI

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa
toHa. TemOp 3Byka

SHGKTpOMaI‘HI/ITHBIe BOJIHBI, UX CBOMCTBa U
CKOPOCTh. Ilkama OJICKTPOMATrHUTHBIX BOJIH

20.11

2211

27.11

24

25

[IpuHIHMIIBI pauOCBA3U U TeNeBUACHUS. PazBuTre
CpEACTB CBs3U. Pannonokamms

KonrtponsHas padora Ne2.«KonebaHust 1 BOJIHBI»

29.11

04.12

26

[IpssMonMHENHOE pacIpOCTPaHEHHE CBETA B
OIHOPOJHOM cpeze. ToueuHblld HCTOYHUK CBETA.
JIyd cBera

06.12

27

28

OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenue n3o0pakeHU B MIIOCKOM 3€pKaje

[Ipenomnenue cera. [lonHoE BHYyTpEeHHEE
oTpaxxeHue. [IpenenpHbIi yroi mojaHoro
BHYTPEHHETO OTPaKEHUS

11.12

13.12




29

Jlaboparopras pabota Ne5. «3mepenue
MOKa3aTess MPETOMIICHHS CTEKIIa»

18.12

30

31

32

JIunssl. [TocTpoenue n300pakeHuil B TUH3E.
Dopmyiia TOHKOHM JUH3bL. Y BEJIMYEHUE JIUH3BI

JlaGopaTtopnas padora Ne6. «Mccnenopanue
CBOMCTB M300paKCHUH B JIMH3AX)
Jucnepcus cBera. Cl0XKHBII cocTaB 6€7I0Tr0 CBETA.

I{Bet. JlabopaTopHas pabota Ne7. «HabmroneHue
TUCTICPCHU CBETa»

20.12

25.12

27.12

33

34

35

WnTepdepenmus ceera. Judpakuus cera.
JudpakuuonHas pemeérka

[TonepeuHocTh cBeTOBBIX BOJH. [lomsapuszanus
cBeTa

OnTuyeckue NpuOOPsI U YCTPONCTBA U YCIOBUS MX
0€301macHOTr0 MPUMEHEHUS

15.01

17.01

22.01

36

['paHuLIBI MPUMEHUMOCTH KIIACCHYECKOM
MexaHuku. [locTynarel crienuanbHON TEOPUU
OTHOCHUTEJILHOCTHU

24.01

37

38

OTHOCHUTENHLHOCTD OJHOBPEMCHHOCTH. 3aMe,I[J'ICHI/IC
BPEMCHH U COKpAIICHUC NJINHBL
SHGPFI/IH " UMITYJIBC peHHTHBHCTCKOﬁ YaCTHUIIBI.

CBs13b MacChl C SHEPTUEH U UMITYJILCOM. DHEPTHs
[IOKOSA

29.01

31.01

39

KonTtponpHas padora Ne 3.«Ontuka. OCHOBBI
CIIELUATbHON TEOPUU OTHOCUTEIBLHOCTH

05.02

40

41

®oronsl. opmyna [Inanka. DHeprus U UMITYIbC
dboToHa

OTxkpbITHE U HccnenoBanue Gpotoapdexra. ONbITh
A.T. Cronerosa

07.02

12.02

42

3akonbl poTtodrddexra. YpaBHeHUE DUHINITEHHA
st potordexra. «KpacHas rpanuiiay
doroaddexra

14.02

43

44

45

JlaBieaune cBera. OnwiTe! [1. H. JIeGenena.
XUMHYECKOE NeHCTBUE CBETA

TexHUYECKHE YCTPOUCTBA U MPAKTUIECKOE
npuMeHeHue: (oToreMeHT, GOTOAATUHK,
COJIHEUHas1 OaTapesi, CBETOINO]

Pernrenne 3ama4 mo Teme «DJIeMEHTHI KBAHTOBOM
OIITHKH

19.02

21.02

26.02

46

Mopenp atoma Tomcona. OnbiTel Pezepdhopaa mo

28.02




pacCCAHNIO O-4aCTHUILI. HnaHeTapHasl MOACIb aToMa

47

ITocrynatel bopa

05.03

48

W3nyuenue u norsoiieHue GOTOHOB MPH MEPEXOe
aToOMa C OJJTHOTO YPOBHS SHEPrUU HA Jpyroi. Buabl
CIIEKTPOB

07.03

49

BousiHoBBIE cBOiCTBA yacTull. BonHb! ae bpoitns.
KopniyckynsapHo-BonHOBO# 1yanu3M. CrioHTaHHOE
Y BBIHYKJICHHOE U3JIy4CHHE

12.03

50

51

52

OtkpeiTue paguoakTiuBHOCTH. OmbITHI Pe3epdopaa
10 OIIPEJIEJIEHNIO COCTaBa PaJMOaKTUBHOIO
W3ITYy4CHUS

CaoiicTBa asiba-, 6era-, raMMa-u3TydeHUsI.
Bnusinue pagnoakTUBHOCTH HA KUBbIE OpPraHU3MBI
OTkpeITHE IPOTOHA U HEWTpoHa. M30TOmbI. AJNbda-

pacmaji. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydyenue

14.03

19.03

21.03

53

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. Snepuslii peaktop. [Ipodnemsl,
NIEPCIIEKTUBBI, SKOJIOTUYECKNE ACIIEKTHI IAEPHON
SHEPreTUKU

26.03

54

OnemMeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA.
MeTto/1bI HaONIOIEHUS U PETUCTPALUU
AJIEMEHTAapHbIX YacTull. Kpymibii cTon
«DyHnaMeHTalIbHbIE B3auMoaencTBuA. EnuHcTBO
(bu3nUecKoil KapTUHBI MUPa

28.03

55

Bun 3Bé3nH0T0 Heba. Co3Be3aus, sIpKue 3BE3HI,
MJIaHCThI, UX BUIUMOC IBUKCHUC. COJ'IHCLIHaﬂ
crucTema

09.04

56

57

58

Comure. ConHeuHast akTUBHOCTE. McTOUHUK
sHeprun CoJHIa U 3BE3]

3BE371bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE311bI
[JIaBHOM ITOCJIE0BATENBHOCTU. BHyTpeHHEe
cTpoeHue 3B€31. COBpEMEHHBIE NIPEACTABIEHUS O
IIPOUCXOXKACHNUHU U 3BoIron K CoiHIa U 3BE3]

Muieunsiii Ilyre — Hama 'anaktuka. Ilomoxenue
u nwxeHne Connua Bl anaktuke. ['anakTuky.
UYEpHble ABIPHI B sIpax rajJaKTHK

11.04

16.04

18.04

59

Bcenennas. Pasz6eranue ranaktuk. Teopust
bonsmioro B3peiBa. PennkroBoe n3nyyeHue.
MeraranakTuka

23.04

60

Hepemennsie mpoOaeMbl aCTpPOHOMHUHT

25.04




KonTponpHas padora Ned. «dnemMeHTHI

30.04

61 1
ACTPOHOMHH U aCTPODUZUKIY
Ob6o6maromuit ypok. Ponb ¢pusuku n acrponomun 07.05
62 B 3KOHOMHYECKOM, TEXHOJIOTHYECKOM, COLIMAIbHOMN 1
U 3TUYECKOi chepax IesTeIbHOCTH YeIOBeKa
O6o6maromuii ypok. Posb u mecto pusuku u 10.05
63 acTpoHOMHH B COBPEMEHHOW HAyYHOUH KapTHHE 1
MHpa
O6o6maromuii ypok. Posib pusuueckoii Teopun B 14.05
64 GdhopmMupoBaHHUM MPEACTABICHUN 0 PU3NUECKON 1
KapTUHE MHpa
Ob6o6maromuii ypok. Mecto pu3ndeckoil KapTHHBI 16.05
65 Mupa B 001IEM Py COBPEMEHHBIX €CTECTBEHHO- 1
HAYYHBIX [IPEACTABICHUI O TIPUPOJIC
66 [ToBTOopeHne. MaruutHoe mose. 1 21.05
DJIEKTPOMArHUTHAS WHTYKIIHS
67 [ToBTopenue. Ontuka. OCHOBBI CIICUATLHOM 1 23.05
TEOPUH OTHOCUTEIBHOCTH
68 [Toropenue. KBanToBas (pusnka. DiIeMeHThI 1 26.05
ACTPOHOMHH U aCTPO(DU3UKH
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




Kpurtepun oueHnBaHus N0 NpeaMeTy

OLIEHKA OTBETOB YUHALIMUXCSA ITPU ITPOBEJIEHNN YCTHOI'O OITPOCA
Ouenka "5" cTaBUTCS B CIIEIYIOUIEM CIyYae:

- OTBET YYEHHUKA MOJHBINA, CAMOCTOSTEIbHBIN, TPABUIIBHBIN, U3JI0KEH JINTEPATYPHBIM SI3bIKOM
B OIPEICIICHHOM JIOTHYECKOM MOCIe0BaTEIbHOCTH, PACCKA3 COITPOBOK/IAETCS HOBBIMU TPUMEPAMH;

-- yJaiuiicsi 0OHapy>KMBaeT BepHOE MOHUMaHHE (PU3UUECKON CYIIHOCTH paccMaTpHUBAEMbIX
SIBJICHUH U 3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHUH, JIa€T TOYHOE OMPEIEICHUE U HCTOJIKOBaAHUE
OCHOBHBIX TMOHATUH, 3aKOHOB, TEOPHIi, IPABUILHOE OINpeesieHue PU3NYeCKUX BEIUYUH, UX €IUHUI]
U CIIOCOOOB U3MEPEHUS;

-- y4aluiics ymeeT MPUMEHHUTh 3HaHMs B HOBOM CUTYyallMM MPH BBHIMTOJHEHUH MPAKTHYECKUX
3a/1aHHM, 3HAET OCHOBHBIC TOHATHS W YMEET ONEPUPOBATH UMH IPH PEIICHUM 33J]ad, MPABHIBHO
BBITIOJTHSIET YEPTEKH, CXEMbI U TpadUKH, COMYTCTBYIOIIUE OTBETY; MOKET YCTAHOBUTH CBA3b MEKIY
M3Y4aeMbIM U paHee U3y4YeHHBIM MAaTEePHAIIOM 110 Kypcy (GU3HKH, a TAK)KE C MATEPHUATIOM, YCBOSHHBIM
[IPU U3YYEHHUH IPYTUX IPEIMETOB.

-- BJIQJICET 3HAaHUSIMU U YMEHUSIMU B 00beMe 95% - 100% ot TpeboBaHM1 MpOrpaMMBl.

Onenka "4" craBUTCS B CIEAYIOLIEM Cllydae:

-- OTBET YJOBJIETBOPSIET OCHOBHBIM TPEOOBaHUSM K OTBETY Ha OLIEHKY "5", HO cOOEepX UT
HETOYHOCTU B U3JIOKEHUU (PAKTOB, OMpEeNICHUH, MOHATUH, O0BICHEHUU B3aUMOCBSI3€H, BBIBOJAX U
pereHuu 3a1a4. HeTouyHOCTH JIETKO UCTIPABIISIIOTCS MPU OTBETE HA JIOMOJIHUTEIBHBIE BOMIPOCHI;

-- YYalluicsl He UCTIONb3yeT COOCTBEHHBIN MJIaH OTBETA, 3aTPYAHSIETCS B MPUBEICHUN HOBBIX
MIPUMEPOB, U MPUMEHEHUH 3HAHUM B HOBOW CHUTYallUH, CJIa00 UCIOJIb3YET CBA3HU C paHee U3YYCHHBIM
MaTepUajIoM U C MaTepHalIoM, YCBOCHHBIM MPU U3YUEHUU APYTUX MPEAMETOB;

-- 00beM 3HaHWI U YMEHHH y4aierocsi coctaBisitor 80-95% ot TpeGoBaHuil MPOTrpaMMBl.

Ouenka "3" cTaBUTCS B CIEAYIOLIEM Cydae:

-- OOJIbIIIas YaCTh OTBETA YJIOBJIETBOPSIET TPEOOBAHUAM K OTBETY Ha OLIEHKY "4", HO B OTBETE
OOHapyKHUBAIOTCS  OTHEJIbHBIE MPOOENbl, HE MPENATCTBYIOIIME JalbHEHUIIEMY YCBOCHHIO
MIPOrpaMMHOTO MaTepHaa;

-- yuamuiics oOHapy>KMBaeT MOHUMaHuEe y4eOHOTro MaTepuaia Mpu HeJOCTaTOYHON MOJHOTE
YCBOEHHUS TIOHSATUWA WM HEMOCIEAOBATEIIbHOCTA W3JIOKEHUSI MaTepHualia, yMEeT IPUMEHSTh
MOJIYYEHHBIE 3HAHMS TMPU PEUICHHH MPOCThIX 3aJady C HUCIHOJIb30BAaHUEM TOTOBBIX (OpMyn, HO
3aTPyIHSCTCS MPU PEIICHUN Ka4eCTBEHHBIX 3371a4 U 3aj1a4, TPeOYOMuX nmpeodpa3oBanust GopMyIr;

-- ydJalquiicsi BIaJieeT 3HAHUSMU U yMEHHSIMH B oObeme He MmeHee 80 % coaepkaHus,
COOTBETCTBYIOIIETO MPOTPAMMHBIM TPEOOBAHUSIM.

Ouenka "2" cTaBUTCS B CIENYIOLIEM CIyYae:

-- OTBET HEMPAaBWIbHBIM, T[IOKAa3bIBA€T HE3HAHWE OCHOBHBIX TIOHATHI, HEMOHMMaHUE
M3YYEHHBIX 3aKOHOMEPHOCTEM W B3aMMOCBSI3EH, HEyMeHUEe paboTaTh C Y4eOHHKOM, pellaTh
KOJIMYECTBEHHBIE M KAUYECTBEHHBIC 3a/1a4H;

-- yyaluics HE OBJAJe]l OCHOBHBIMM 3HAHUSIMU M YMEHUSIMH B COOTBETCTBUHU C
TpeOOBaHUSMU IIPOIPAMMBI;

-- yyaliuiics He BiaJieeT 3HaHUsIMU B 00beMe TpeboBaHui Ha oleHKy "3".

Onenka "1" cTaBUTCS B CIEAYIOIIEM CIIy4dae: YYCHHK HE MOXKET OTBETHTh HU Ha OJIUH W3
MOCTaBJIEHHBIX BOIIPOCOB.

OLHEHKA OTBETOB VYYAHLIUXCHA TTPU IMPOBEAEHUN CAMOCTOSTEJIBHBIX U
KOHTPOJIBHBIX PABOT

Ouenka "5" cTaBUTCS B CIEIYIOLIEM CIyYae:

- paboTa BBITIOTHEHA TIOJTHOCTHIO;

- cIlenaH mepeBoa eAuHHI] Becex ¢u3nmdeckux BeiawuuH B "CHU", Bce HeoOXoauMble TaHHBIS
3aHECEHBI B YCIOBUE, TPABUIILHO BBITIOJHEHBI YEPTEKH, CXEMBI, TpapUKU, PUCYHKH, COMMYTCTBYIOIINE
pEelIeHuIo 3ajJlay, cAelaHa MpOBEpKa MO0 HAMMEHOBAHMSIM, MPABUIBHO MPOBEAEHB MAaTEMaTUYECKHE
pacyeTsl U JaH MOJHBIN OTBET;

- Ha Ka4yeCTBEHHbIE M TEOPETHMYECKHE BOIPOCHl JAaH TMOJHBIA, HCUEPIBIBAIOIIUNA OTBET
JUTEPATYPHBIM SI3BIKOM B OTPENEICHHON JIOTHYECKON TMOCIIeIOBATEIHbHOCTH, YUYAIIHICS TPUBOIUT
HOBBIE NIPUMEPBI, YCTAHABIMBAET CBSI3b MEXKAY HM3yYa€MbIM U paHee M3yYEHHBIM MaTepuajoM IO



Kypcy (u3mKHM, a Takke C MarepuaioM, YCBOCHHBIM MpPHU H3YUYEHHH JPYTUX IMPEIMETOB, yMEeT
MPUMEHUTDH 3HAHUS B HOBOW CUTYallUU;

-- yyamuicsi oOHapyKMBaeT BEpHOE MOHUMaHUE (PU3MUYECKON CYITHOCTH PaccMaTpUBaeMbIX
SBJICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHii, JaeT TOYHOE OIPEICIICHHE U HCTOIKOBaHHE
OCHOBHBIX TOHSTHH, 3aKOHOB, TEOPHil, a TAK)Xe MPABHILHOE ONpeeNeHHe PU3NUECKUX BEINYHH, UX
€IMHHUIL U CTIOCOO0B U3MEPEHHUS.

Ouenka "4" craBUTCS B CJIEYIOLIEM CyYae:

-- paboTa BBINOJIHEHA OJHOCTHIO WK He MeHee yeM Ha 80 % oT oObema 3ajaHusi, HO B Hel
MUMEIOTCS HEI0UEThl M HECYIIECTBEHHBIE OLIMOKH;

-- OTBET Ha KaYECTBEHHbIC U TEOPETUUYECKHE BOIPOCH yIOBJIETBOPSIET BBIIIEIIEPEUNCICHHBIM
TpeOOBaHUAM, HO COJICPIKUT HETOUHOCTH B U3JIOKEHUHU (PAKTOB, ONIPE/ICICHUH, TOHATHH, 00BICHEHUN
B3aMMOCBS3€H, BBIBOJAX M PEUICHUM 3aJay; - y4yallUiics HCIBITHIBAET TPYJHOCTH B IMPUMEHEHUU
3HaHUM B HOBOWM CHUTyallud, HE B JIOCTaTOYHOM MeEpE MWCIOJBb3YET CBSI3U C PAHEE H3YyUYECHHBIM
MaTepUajIoM U C MaTepUAJIOM, YCBOCHHBIM MPU U3YUYEHUU APYTUX MPEIMETOB.

Ouenka "3" craBUTCS B CJIEAYIOLIEM CIyYae:

-- paboTa BBINOJIHEHA B OCHOBHOM BEepHO (0OBEM BBIMIOJIHEHHOM YacTU COCTaBIsiET HE MEHEe
2/3 ot obmero o0bemMa), HO JOIMYIICHBI CYIIIECTBEHHBIE HETOYHOCTH;

-- yuamuiics oOHapy>KMBaeT MOHUMaHHEe y4eOHOro MaTepuana Mpu HeJOCTaTOUYHOM MOJTHOTE
YCBOEHHUS ITOHATHI U 3aKOHOMEPHOCTE;

-- yMeeT NMPUMEHATh NOJyYeHHbIC 3HAHUS MPU PEUICHUH MPOCTHIX 33134 C MUCHOJIb30BAHUEM
TOTOBBIX (OpPMYIN, HO 3aTpyIHSETCS TP pPEIICHHH KA4YeCTBEHHBIX 3a/Jad M  CIOXKHBIX
KOJMYECTBEHHBIX 3a7a4, TpeOYIoIuX npeodpa3oBanus Gpopmyit.

Onenka "2" cTaBUTCS B CJIEAYIOIIEM CIIydae:

-- paboTa B OCHOBHOM HE€ BBINOJHEHA (00BEM BBITOJTHEHHOW YacTH MeHee 2/3 oT obmiero
o0BeMa 3a/1aHus );

-- yyaliuiics TIOKa3bIBaeT HE3HAHHE OCHOBHBIX MOHSTHUNA, HEMOHUMAHUE U3YYCHHBIX
3aKOHOMEPHOCTEN U B3aMMOCBS3€H, HE YMEET peliaTh KOJUYECTBEHHbIE U KAUYECTBEHHbBIE 3a/]auU.

Orenka "1" craBUTCS B ClIeIyIOIIEM citydae: paboTa MOJHOCTHIO HE BBIMOIHEHA.

OLIEHKA OTBETOB YYAILIINXCS ITPU ITPOBEJIEHNN JIABOPATOPHBIX PABOT

Ouenka "5" cTaBUTCS B CIEYIOLIEM CIyYae:

-- JlabopaTopHas paboTa BBIOJIHEHA B IOJHOM O0BEME C COOJIIOJIEHUEM HEOOXOIMMOMN
M0CJIe/I0BATEIbHOCTH IPOBEICHHS OIIBITOB U U3MEPEHHH;

-- y4aluiics CaMOCTOSITENbHO M PAallMOHAILHO CMOHTHPOBAJI HE0OX0auMoe 00OpyaoBaHUE,
BCE OIIBITHI MPOBEJ B YCIOBUAX U PEKUMaxX, 00ECTIEUMBAIONINX [TOJyYeHUE PABUIbHBIX PE3YyIbTaTOB
Y BBIBOJIOB; COOJTI01a1 TpeOoBaHUs O€3011aCHOCTH TPY/a;

-- B OTYETe MPABUIBHO M aKKypaTHO BBIMOJIHHI BCE 3alMCH, TaOIHIIBI, PUCYHKH, YEPTEKH,
rpaduKy, BBIYMCIEHUS; IPABUIILHO BBIIIOJHWII aHAIN3 TOIPEIIHOCTEH.

Onenka "4" craBUTCA B CIEIYyIOIEM ciyd4ae: BBIOJIHEHHE J1a0opaTOpHOM paboThI
YIOBJIETBOPSIET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha OLIEHKY "5", HO yyaluiicss J0MyCTUII HEJOUEThI
WJIM HEeTpyOble OIMOKH, He TIOBJIUSBILNE Ha PE3YNIbTAThl BHITOTHEHUS paOOTHI.

Onenka "3" cTaBUTCS B CIENYIONIEM Cydae: pe3yyibTaT BHIMOJHEHHON YacTU J1abopaTOpHOU
paboThl TakoB, YTO TO3BOJSET IMOJYYUTh MPABWIBHBIM BBIBOJ, HO B XOJ€ MPOBEICHHUS OIbITa U
M3MepeHuil ObUIN AOMYIIEHBI OINOKH.

Oruenka "2" cTaBUTCS B CIEAYIONIEM Cydae: pe3yabTaThl BHITOJIHEHUS JIA00OPATOPHOU pabOThHI
HE TIO3BOJISIIOT CHIENaTh MPABUIIBHBIN BBIBOJ, U3MEPEHUS, BEIUNCIICHUS, HAOIIOIEHUS IPOU3BOIMIINCH
HEMPaBUIbHO.

Onenka "1" cTaBUTCS B CIEAYIOIIEM Cydae: yJal[Uiicsi COBCEM HE BBIIOIHUII JaOOPaTOPHYIO
pabory.

IIpumeyanus.

Bo Bcex ciydasx OIlEHKa CHMXKAeTCs, €CIM YYEHUK He coOojal TpeOOBaHUHM TEXHHUKH
0€30MMacHOCTH MPH MPOBEIEHUHN IKCIIEPUMEHTA.

B Tex cnyuasix, korja yJamuiics moka3aja OpUTHHAIbHBINA MOIX0/] K BBHIIIOJHEHHIO pabOThI, HO
B OTYETE COJePKATCS HEIOCTATKH, OL[CHKA 3a BBITIOJIHEHUE pabOThI, 10 YCMOTPEHHUIO YUUTENSI, MOKET
OBIThH TIOBBIIICHA IO CPABHEHUIO C YKa3aHHBIMU HOPMAaMH.



Hesnanue omnpeneneHnii OCHOBHBIX ITOHATHM, 3aKOHOB, MPAaBUJ, OCHOBHBIX IMOJOKEHUN
teopud, (Gopmysa, OOMIEHPUHATHIX CHMBOJOB 0003HAUCHUS (PH3UYECKUX BEIMYUH, CIUHHI] HUX
U3MEpEeHusl.

HeymeHue BbIIETUTH B OTBETE IIaBHOE.

HeymeHnue mpuMeHSATh 3HAHUS 7S peIIeHUs 3a7ad U OObSICHEeHUS (U3UYECKUX SBIICHUM;
HEMPaBUWIBHO CHOPMYTUPOBAHHBIE BOIIPOCH! 3a7audl MJIM HEBEpHBbIC OOBSICHEHHS XOJla €€ PEIICHHS;
HE3HAHWE TPHEMOB pELICHHUS 3a/a4y, AHAJIOTMYHBIX paHee pelIeHHbIM B Kiacce, OIMIMOKH,
MOKAa3bIBAIOLIME HENPaBUWIbHOE IOHMMaHUE YCJIOBHS 3a/laydl WM HEMpPaBUIbHOE HCTOJIKOBAaHUE
pelIeHus.

Heymenue untats ¥ cTpOUTh rpauKy ¥ MPHHIUITHAIBHBIC CXEMBI.

Heymenune moarotoButh K paboTe YCTaHOBKY WJIM JIaOOpaTOpHOE 00OpYAOBaHHE, MPOBECTH
OTIBIT, HEOOXO/IMMBbIE PACUEeThl, WJIM UCII0JIb30BATh MOJYyUYEHHBIEC JAaHHBIE JIs1 BEIBOJOB.

HebpexHoe oTHOIIEHKE K Ja00paTopHOMY 000PYAOBAHUIO U U3MEPUTEIILHBIM IPUOOpaM.

Heymenue onpenenuts nokazaHue U3MEPUTEILHOTO IPUOOpA.

Hapymenue tTpeGoBanuii mpaBui1 6€30M1aCHOTO TPyAa MPH BHIMIOJIHEHUH SKCIIEPUMEHTA.

Herpy0Obie ommoku:

Hetounoctu GopmynupoBoOK, oOmpeneiaeHui, MOHATHI, 3aKOHOB, TEOPHil, BbI3BAaHHBIC
HETMOJHOTOM OXBaTa OCHOBHBIX TIPU3HAKOB OINPEACISIEMOTO IMOHSATHS, OIIMOKM, BBI3BaHHBIC
HECOOJIIOJICHUEM YCIIOBUH MPOBEICHUU OTIBITA WIIM U3MEPEHUIA.

OmumOku B yCIOBHBIX 0003HAYEHMSIX HA MPUHILMUIUATIBHBIX CXEMaxX, HETOYHOCTU YepPTEKeH,
rpaduKoB, CXeM.

[Tpomyck WM HETOUYHOE HAMCAaHNUE HAUMEHOBAHHNA IMHUI] (PU3HMUECKUX BEINYHH.

HepaunonanbHblil BBIOOp X0/1a pEIICHHUS.

Henouetn!

HepauuoHanbHble 3amucy TNpPU  BBIYMCICHUSX, HEPAIMOHATBHBIC TMPUEMBl BBIUUCICHUU,
npeoOpa3oBaHUi U PEIICHHIA 3a1a4.

Apudmernueckne OmMMUOKH B BBIYMCICHHUAX, €CIM OTH OWHMOKA Tpy0O HE HCKaXaroT
PEAIbHOCTH MOJTYYEHHOT'O Pe3ybTaTa.

OTtaenpHbIE MOTPEIIHOCTH B (POPMYITHPOBKE BOIPOCA UK OTBETA.

HebpexHoe BbIOIHEHNE 3aMuceil, YepTexkeit, cxeM, rpadukos.

Opdorpaduueckue 1 MyHKTyallMOHHBIE OIIUOKH.

YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOILIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

» Gusuka, 10 knace/ I'ennenmreitn JI1.O., bynatoa A.A., Kopuunses U.H., Komkuna A.B.,
OOm1ecTBO ¢ orpaHn4eHHON oTBeTCTBEeHHOCThI0O «BTHOM. JlaGopaTopust 3HaHUI»; AKIIMOHEPHOE
obmectBo «M3aatenbctBo «IIpocBenieHuney

» ®usuka, 11 knacce/ l'enaenmreitn JI.O., bynatoa A.A., Kopuunbes 1.H., Komkuna A.B.,
O61ecTBO ¢ orpannueHHON oTBeTCTBEHHOCTHI0 «BUHOM. Jlaboparopust 3HaHMI1»; AKIIHOHEPHOE
obmmectBo «M3narensctBO «IIpocBerieHne»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

Meroanueckoe nocodue k yueoHuky J.T. Uzepruna «®Puszukay mis 10 knacca
o01ieo0pa3oBaTenbHBIX Opranuzanuid. bazoBelil ypoBens / aBT.-cocT. O.A. Cemotura. — M.: OO0
«Pycckoe cmoBo — yueOHuK», 2022

®usuka. 10 knacc. ba3oBblii 1 yriy0ia€HHBINM ypoBHU. MeTou4eckoe mocodue ¢ yKa3aHUsIMH K
perieHuto 3a1a4 noseimeHHon TpyaHoctu / JI. O. 'enaenmreiin, A. A. bynarosa, A. B. Komkuna,
H. H. KopaunseB. — M. : BUHOM. Jla6oparopus 3Hanuii, 2018.

I'enpenmreiin, JI. D. ®uszuka. 10 knacc. CamocToaTenbHbIE M KOHTPOJIbHBIE padoThl / JI. D.
I'enpenmreiin, JI. A. Kupuk. — M. : BUHOM. JlabopaTopust 3Hanuii, 2020.

®dusuka. 11 knacc. ba3oBblit 1 yriy0n€HHbIN ypoBHH. MeToauueckoe mocodue ¢ ykazaHUsIMU K
peLIeHHIO 3a/1a4 MoBbIIeHHON TpyaHocTH / JI. O. 'ennenmureiin, A. A. bynarosa, A. B. Komkuna,
. H. Kopamibes. — M. : BUHOM. JlaGoparopus 3nanuii, 2018.



Iennenmireiin, JI. 3. ®usuka. 11 kmace. CaMocTosTENbHBIE B KOHTPOJIbHBIE paboThl / JI. D.
I'enpenmreiin, JI. A. Kupuk. — M. : BUHOM. JlaGoparopwus 3nannii, 2020.

@usnka. 10-11 knaccel. ba3oBelii 1 yriayOieHHbIN YpOBHU: puMepHasi pabouas mporpamma. / JI.O.
I'enpenmreiin u ap. Mocksa bunom. Jlabopatopus 3nanuii 2016

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

1 http://nsportal.ru - cormansHas ceTh pabOTHHKOB 00Pa30BaHHUSL.

2 http://markx.narod.ru/pic/ - pusuka B mkoue.

3 http://festival.1september.ru/articles/ - dectuBans nmegarorndeckux uaei «OTKPBITHIA YPOK».
4 http://www.fizika.ru/ - caiit as yaurenei GU3MKH U UX YUCHHKOB.

5 http://www.physics.ru/ - maTepuaisi 1o pu3HKe.

6 www . ege .edu.ru - uapopmanronHslii nopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomiexmus [[OPos


https://lbz.ru/metodist/iumk/physics/files/gendenshtein-10-11-bu-uu-prog.pdf
https://lbz.ru/metodist/iumk/physics/files/gendenshtein-10-11-bu-uu-prog.pdf

