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IHHOACHUTEJIBHASA 3ATIMCKA

[Mporpamma mo ¢Qusmke 0a30BOr0 YpOBHS Ha YpPOBHE CpEIHEro 00mero oopazoBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTeNbHOM ITporpaMMmel, ripeactaBieHHbIX B DT'OC COO, a Takxke ¢ yuéToM denepaibHON
paboueii mporpaMMBbl BOCIIMTAHHS U KOHIEMIMH NpenoiaBanus yaeOHoro npeamera «Pusnkay B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccuiickoit  @Denepanuu, peaau3yloOMMX OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Conepxanue mporpaMMmbl 1o (U3MKE HAmpaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HayyHOU kapTuHbl Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. [Iporpamma no gpusuke cOoTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3ynpraTaM OOyueHUus, a TaKK€ YYUThIBA€T HEOOXOJMMOCTb pealn3alliyd MEXIPEIMETHBIX
CBs3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbBIE 1M U3y4yeHUs (U3UKH Ha YpPOBHE CpEIHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOCHUS Kypca GU3MKH: TUYHOCTHBIE, METANIPEAMETHBIE, TpeIMeTHbIE (Ha 0a30BOM

YpOBHE).
[IporpamMma no gu3suke BKIIOYAET:

e TUIAHUPYEMBIE pe3ylbTaThl OCBOCHHS Kypca (U3MKK Ha 0a30BOM ypOBHE, B TOM UHCIIE
MpeAMETHBIC PE3YNIbTATHI 10 TOJaM 0OYICHHS;
e cojaepxaHue yueOHoro npeamera «dusukay 1o rogaM o0ydeHus.

du3nka Kak Hayka 0 Harbosee 00mMX 3aK0OHAX MPUPOBI, BEICTYIIAs B KAUECTBE Y4eOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GUBHKA — CHCTEMOOOpa3yIOMMUMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBICHUH, U3y4aeMbIX
xumueH, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne GU3NYECKUX 3HAaHUH ONpeIeIIsIeT XapaKTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUN
B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOCHMSI KOCMOCA, MOJY4YEHHsS HOBBIX MAaTepUaOB C
3aJlaHHBIMU CBOICTBaMH U Apyrux. M3yuenue ¢pu3nku BHOCUT OCHOBHOM BKJIa/ B OpMUPOBAHKE
€CTECTBEHHO-HAYYHON KapTHHBI Mupa oOyuarouiuxcs, B (HopMHUpOBaHHE YMEHHH NPUMEHSTh
HAy4YHBI METO/I MO3HAHUS NP BHIMOJIHEHUHU UMU YU€OHBIX UCCIICIOBAHUIA.

B ocHOBy kypca ¢u3uku Ui ypoBHSI CpEAHET0 O0IIero o0pa3oBaHus MOJIOKEH Psi UJIeH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 TOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypC SIBJISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3AenoB (DU3MKH, BKIIOYAET KAaK BOMPOCHI KIACCHUECKOH, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HEll MaTepuan Kypca Gu3uku oObeAUHEH BOKPYT
¢busnueckux Tteopuil. Bemymmum B kypce sBnsiercss (GOpMUpOBaHUME MPEACTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaius mpeanoyiaraeT MCMoJb30BaHUE T'yMaHUTapPHOTO
noTeHIHana GU3n4eckoi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKk)Ke ¢ MUPOBO33PEHUYECKIMHU, HPABCTBEHHBIMHU U SKOJIOTHYECKUMH MPOOIEeMaMH.

Hoes npuknaonoii nanpaenrennocmu. Kypc Gu3uku npeamnonaraeT 3HakOMCTBO € IIUPOKUM
KPYT'OM TEXHUYECKUX U TEXHOJIOTUYECKUX MPHUIIOKEHUI N3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peaausyercs IOCPEACTBOM BBEJICHHS 3JEMEHTOB COJEpXKaHMUS,
MOCBAIMIEHHBIX IKOJIOTHUECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTUH, a Tak)Ke 00CYKIeHHUs MPOOJIeM PallHOHATBHOTO MPUPOIOTIONB30BaAHUS 1
IKOJIOTHYECKOH 06€30MacHOCTH.



CrepXHEBBIMH dJIEMEHTaMH Kypca (M3WKH Ha YpPOBHE CpeaHero oOImero oopasoBaHUs
ABIISAIOTCS  (u3nveckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUH O CTPYKType MOCTPOSHUS
¢u3nveckoil TeopuH, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TPUHIIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O IMPHPOJIE, IPAaHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IeSITETFHOCTHBIN MOAX0 B Kypce (PU3MKHU peanu3yercs MPekIe BCEro 3a CUET
OpraHu3aluy SKCIIEPUMEHTAIFHON NEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — ATO HCHOJIB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
nabopatopHbIX paboOT, KOTOpBIE B TporpamMme Mo (U3HKE OOBEAWHEHBI B OOIIUN CIHCOK
YUEHHUYECKUX TMPAKTUUYECKUX padoT. BrigeneHne B ykazaHHOM ImepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS W OLIEHKH, OCYHIECTBISICTCS YYaCTHHUKAMH OOpa30BaTEIHLHOTO
rporecca UCX0/i U3 0COOCHHOCTEH IIaHMPOBaHMS U OCHaIleHHs kaOuHeTa pusuku. [Ipu sTom
oOecrieunBaeTcs OBJIAJCHHE OOYJYAIOIMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIEIOBAaHUS 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUIOKEHHBIX THUIIOTE3.

Bonpmoe BHUMaHMe yaensieTcsl peHIeHNI0 Pacy€THBIX W KadeCTBEHHBIX 3a1ad. [Ipu sTom
IUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBJISTIOTCS 33]1a4M C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MTO3BOJISIOIINE TIPUMEHSTh H3y4eHHBIC 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jelia Kypca,
TaK ¥ WHTETPUPYS 3HAHUS W3 pasHbIX pasnenoB. [y KauyecTBEHHBIX 3ajad TPHOPHUTETOM
SBIISIIOTCSL 3aJaHWsT Ha OOBSCHEHWE TPOTeKaHWs (U3NYECKUX SBJICHUH H TIPOIECCOB B
OKpYXarolenl >XKu3HHu, TpeOyromiue BbIOOpa (DU3MYECKON MOJENH ISl CUTYalldd TMPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanuamu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrieueHnIo yueOHOro mporecca 0a30BbIid ypOBEHb Kypca (PU3UKH Ha YPOBHE CPETHETO OOIIETO
o0pa3oBaHUs JOKEH M3YydaThCsl B YCIOBUSAX MPEIMETHOro KaOuHeTa (GU3UKHU WK B YCIOBUSAX
MHTErPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYy4YHOIro LUKIA. B kabuHere Qu3mku
JOJDKHO OBITh HE0OXO0JIMMOe J1abopaTopHOEe O00OPYHOBaHWE JJIS BBITIOJIHCHHS YKa3aHHBIX B
porpaMme no (PU3HNKe YUeHHYECKUX MPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHNE.

JlemoHcTpalMoHHOE 000pyAOBaHHE (QOPMHUPYETCS B COOTBETCTBUM C IPHUHLHUIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00ecrevyrBaeT MOCTAHOBKY IMEPEUUCIICHHBIX B MPOrpaMMme IO
(bu3MKe KIIOYEBBIX JEMOHCTpAUUN U1 HCCIENOBAaHHUS H3y4aeMbIX SIBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaboparopHoe 00opy10BaHUE Ui YUEHUYECKUX MMPAKTUYECKUX paboT popMHUpyeTCs B BUIE
TEMaTUYEeCKHX KOMIUIEKTOB M oOecreynBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1IaDOPATOPHOTO OOOPYAOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJIOTOBBIX W LU(POBBIX MpUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTETILHBIX CUCTEM B BUJE LIU(POBBIX TaOOpATOPHil.

OCHOBHBIMH IEJSMHU U3yUeHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

e (opMupOBaHHE UHTEpECA U CTPEMIICHUS 00YJAIOIIUXCS K HAYYHOMY U3yUYEHHIO IPUPO/IBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;
e pa3BUTHE TMPEACTAaBICHUH O HAy4yHOM MeToJe TO3HaHus U  (HOpMUPOBaHHE
HCCIIEA0BATENBCKOTO OTHOLIEHHUS K OKPYKAIOIINM SIBIICHUSM;
e (opMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa M3Y4YEHHUS OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;
e (opMupOBaHHE YMEHUU OOBSICHSITH SIBICHHS C HCIOIb30BaHUEM (U3NUYECKUX 3HAHUMA U
Hay4YHBIX JI0Ka3aTeIbCTB;
e (opMupOBaHUE TMPEACTABICHUA O posid (PU3MKHU I Pa3BUTHUS JAPYTHUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJOTHH.
JlocTmkeHne ATHX IeJedl oOecreurnBaeTcs pelIeHHeM CIEAYIONIMX 3aJad B Ipolecce
M3Yy4eHHUs Kypca (pU3MKK Ha YPOBHE CPEIHEro oOIIero o0pa3oBaHuUs:



e MPHOOpPETEHHE CUCTEMbI 3HAHUH 00 OOmUX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSX, BKIIOYAas MEXaHHUKY, MOJICKYJSIPHYIO (PH3HKY, 3JIEKTPOJIUHAMUKY, KBAaHTOBYIO
(GU3UKY U IIEMEHTHI acTPOPHU3UKY;

e (opMupoBaHNE YMEHHI TPUMEHITH TEOPETUUECKUE 3HAHUS [T OObACHEHHS (PU3NIECKUX
SIBIICHUH B IPUPOJE U JUTSI IPUHSTHUS MPAKTHUECKUX PEIICHUH B TIOBCEAHEBHON )KU3HHU;

e OCBOEHHE CITIOCOOOB PEIICHUS Pa3IMYHBIX 3a]1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIETIBIO,
3aJad4, 1MoApa3yMeBarOIINX CAMOCTOSTEIBHOE CO3/IaHne (PU3NIECKON MOJICIH, aIeKBATHON
YCIIOBUSIM 3aJ]auu;

e TMOHMMaHUE (U3UYECKUX OCHOB M NPUHIMIIOB ACUCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

e OBJIAJICHHME METOJAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS U IMPOBEIEHUs (PU3MUECKUX
9KCIEPUMEHTOB, aHaJIN3a U UHTEpHpeTalui HH(GOpMalluu, ONpeesIeHUs: TOCTOBEPHOCTH
MOJIyYE€HHOTO Pe3yJIbTaTa;

e CO3JaHUE YCIOBHH IJi Pa3BUTHS YMEHUN NPOEKTHO-HCCIEA0BATEIbCKOM, TBOPUYECKOMN

~ JIEATENLHOCTH.

Ha wusyuenue ¢usuku (0a30BBI ypOBEHH) HAa YPOBHE CpeIHEro ooOmiero oOpa3oBaHUs
otrBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 yaca B Heaeno), B 11 kiracce — 68 vacos (2 vaca
B HEJIETIIO).

[Ipennaraemsliii B mporpamMme no (u3uke nepedeHb J1a00paTOPHBIX U MPAKTUYECKUX padboT
SBJIIETCS PEKOMEHJOBAHHBIM, YUYMTEIb JEJIaeT BHIOOP MpPOBENCHHS JTabOpaTOPHBIX pPadOT H
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromINXCs.

COAEPKXAHUE OBYUYEHMUSA

10 KJIACC

Pa3znen 1. ®u3nka u MeTOAbI HAYYHOI' O MO3HAHUS

®uszuka — Hayka o mpuponae. HayduHeie mMeTOabpl MO3HAHUS OKpYyXkaromero mupa. Pomib
AKCIEPUMEHTA U TEOPHH B MpoIIecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue ¢u3NYECKUX sBIEHUN U mpoiieccoB. Hayunbie rumnote3sl. Ousnyeckue
3aKOHBI ¥ TEOPUU. | ' paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (opMHUpPOBAaHMM COBPEMEHHOW HAaydyHOH KapTUHBI MHUpPa, B
MPAKTUYECKOUN JACATEILHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIEC JATYHKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBukeHHe. OTHOCUTEIBHOCTb MeEXaHM4ecKoro JBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, ckopocTh (CpeiHssi CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTepUAIBHON TOYKH, UX MPOEKLIUU HAa OCH CHCTEMbI KoOopAuHAT. ClI0)KEHNE NEePEMEIEHUN U
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsIMOJIMHEHOe IBWKeHue. I'paduku 3aBUCUMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U MEPEMEIICHNS] MaTEPUAIIBHON TOUKH OT BPEMEHHU.

CBoboaHOe nmajzieHue. Y ckopeHue cBOOOIHOTO HaieHHs.

KpuBonuueliHoe nBwxeHHe. JIBW)KEHHE MAaTEpUANIbHOM TOYKH IO OKPY)KHOCTH C
IIOCTOSTHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAas CKOpOCTh. 1lepron u yactora
oOpamienus. LleHTpocTpeMHUTeNbHOE YCKOPEHHUE.



TexHuyeckue ycTpoucTBa U MPAKTUUYECKOE IPUMEHEHUE: CITUAOMETP, IBU)KEHUE CHAPSAJIOB,
LIETIHbIE U PEMEHHBIE ITEpEAAYN.

Jlemoncmpayuu

Moenp cucTeMbl OTCUETA, MILTIOCTPAM KHHEMATUYECKUX XapAKTEPUCTUK JIBUKECHHU .

[IpeoOpazoBanue ABMKEHHUHN C UCIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habnronenue aBr>xeHus Tena, OpoleHHOro Mo/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaJieHHUSL.

Hanpasnenue ckopoCcTy Ipy ABUKEHHUU IO OKPYXKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIBIO ONPECIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEX Y MYTAMHU, IPOMACHHBIMU TEJIOM 3a IIOCIIEIOBATEIbHBIE
paBHBIE TMPOMEXKYTKH BPEMEHM IPU PABHOYCKOPEHHOM JBWKEHWU C HAYaJbHOW CKOPOCTHIO,
PaBHOM HYJIIO.

N3yuenune nBUKEHU APUKA B BA3KOM KHUJIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHnmn otHocuTensHOCTH ['anmunes. [lepBbiit 3akoH HeroToHa. MHEpIManbHble CUCTEMBI
OTCYETA.

Macca Ttena. Cwuna. IlpuHuun cynepnio3uuuu cuil. Bropoit 3akoH Hperotona s
MaTepuanbHOM TOUKHU. TpeTuii 3akoH HproTOHA N1 MaTepraibHbBIX TOYEK.

3akoH BceMHupHOro TsaroteHus. Cuna tsokectu. [lepas kocMudeckasi CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (moxosi, ckoJibxeHus, kauenus ). Cuiia tperus. Cyxoe tpenne. Cuna
TPEeHHs CKOJIbXKEHUs U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBIeHUs MpU
JBWKEHUHU TeJa B )KUIKOCTH WJIU Tase.

[TocTynarensHoe ¥ BpamareabHOE JBUKEHUE aOCOTIOTHO TBEPAOTO TeNa.

MoOMEHT CuiIbl OTHOCUTENIBHO OCH BpalleHus. [1nedo cuibl. YcnoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: TMOIIIMIIHUKY, JBUXKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepLuu.

CpaBHEHME MacC B3aMMOJICHCTBYIOLIUX TEJl.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnoxeHue cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AeOopMaIvy.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOABEME U MTAJICHUU.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecUs TBEPIOTO Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenue nBuxenHus Opycka 1o HaKIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YOPYIOCTH, BO3HMKAIOIIMX B MPY)KHUHE U PE3UHOBOM
oOpasie, OT ux JehopMalHH.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TeJA, UMEIOIIET0 OCh BPAILICHHUS.

Tema 3. 3akonvt coxpanenus 6 mexanuke

NMmynsc MaTepuaibHON TOYKH (Tena), CUCTEMBbl MaTepUATbHBIX TOUeK. VIMIybCc CHIIBI U
M3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXPaHEeHMsI UMITyJbca. PeakTUBHOE ABMKEHUE.

PaGota cuibl. MOIIHOCTE CHITBI.

Kunernueckass sHeprus MarepuaibHON TOukH. Teopema 00 M3MEHEHHWH KHUHETHYECKOU
JHEPIUH.



[TorenumanpsHas sueprus. lloTeHnnanbHas SHEPTUs ypyro 1epOopMHUPOBAHHON MPYKUHBI.
[ToTenumanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

[lorenumanpHble W HEMOTEHIMATbHBIE CHIBL. CBsA3b pabOTHl HEMOTCHUMAIBHBIX CHII C
U3MEHEHUEM MEXaHUUYECKOM 3HEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPruu.

VYipyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHuueckre ycTpoMCTBA M IIPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONEP, NMPYKUHHBIN
IIACTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE nBHKEHUE.

[lepexoa MOTEHIMATLHOW PHEPTUU B KHHETUIECKYIO H 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyenne abOCONIOTHO HEYNpPYyroro yjaapa € IOMOIIbIO JBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u paboOThl CUJIBI C HW3MEHEHHEM MEXaHWYECKOW SHEpruu Tejaa Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOTO JKT'yTa.

Paspnen 3. MoJuiekyasipHasi GU3MKAa M TEPMOAUHAMHKA

Tema 1. Ocnoebl MONEKYNAPHO-KUHEMUYECKOU meopuu

OcCHOBHBIE T0JIOKEHUS MOJIEKYIIPHO-KMHETUYECKON TEOPHH U UX OMBITHOE 0OOCHOBAHUE.
Bbpoynosckoe neuxkenue. Audpdysus. Xapakrep ABUKEHHUS U B3aUMOACHCTBHSI YaCTHILL BEIIECTBA.
Monenu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPABIX TeNl M 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TUX MoJenel. Macca u pazmepsl Mosiekyn. KonnyectBo BenectBa. [loctositnnas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remnepatyp Llenbcus.

Mogens uaeanbHOTO raza. OCHOBHOE YPaBHEHHE MOJICKYJISPHO-KHUHETUYECKOU TEOPHH
UJeaNbHOTO Ta3a. AOCONIOTHas TeMIepaTypa Kak Mepa CpeAHEeW KHHETUYECKOW JHEPruu
TEIUIOBOTO ABWKEHUS yacTull rasa. [llkama remnepatyp KenbBuna. ['a30BbIe 3aKOHBI. Y paBHEHUE
MenneneeBa—Kianeiipona. 3akon JlanbTona. M3ompoiieccsl B HACAIBHOM Tra3e ¢ MOCTOSHHBIM
KOJIMYEeCTBOM BeliecTBa. ['paduyeckoe mnpeacraBieHUE H30MPOILIECCOB: M30TEpMa, H30XO0pa,
nzo0bapa.

Texuuyeckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbpIThI, J1OKa3bIBAIOLIUE JUCKPETHOE CTpPOEHHE BellecTBa, ¢Gotorpaduu MoJIEKyI
OpPraHUYECKUX COCIMHEHUM.

OnpiTel 0 AU PY3Un KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUYKEHUSL.

Mopgaens onbita [TepHa.

OnbIThL, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBHSL.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSIHUS UJICATIBbHOTO I'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenve Macchl BO3AyXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE H3MEpeHUU 00bEMa
KOMHAaThI, JaBJICHUS U TEMIEPATYPbI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMy COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpeHHsISt SHEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
crocoObl e€ m3MeHeHus. KonnyecTBo TEIUIOTHI U paboTa. BHyTpeHHsIsE SHEpTUsi 0JJHOATOMHOTO
UJeanbHOTO Ta3a. Buasl Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3ITydeHUE. Y JelIbHast
TEMI0EMKOCTh BellecTBa. KoaudyecTBo TEIIoThl IpH TEIUIONEpeIaye.

[Tonsitre 06 aguabaTHOM mponecce. [IepBriii 3akoH TepmoanHaMuku. [IpuMeHeHne nepBoro
3aKOHA TePMOJMHAMHUKH K u3ompoiieccaM. I padudeckast uHTepIpeTaius padoThl rasa.



Bropoii 3akon TepmoanHamuki. HeoOpaTUMOCTh IPOLIECCOB B MPUPO/IE.

Tennoeie MammHbL. [IpUHIUIBL ASHCTBUS TEMIOBBIX MaluH. [IpeoOpazoBaHust SHEPTUH B
TeroBbIX MamuHax. Koadduuuent nonesnoro neiicrsus remioBoit Mmamunsl. Llukn Kapro u ero
KOA(PHIIUEHT MOJIE3HOTO JEHCTBUS. DKOJOTHIECKUE MPOOIEMBI TETIOIHEPTETUKH.

Texnuueckue ycTpoilcTBAa M NPAKTUYECKOE IPUMEHEHHE: JBUIATEIb BHYTPEHHETO
Cropanusi, OBITOBOM XOJIOIMIIEHUK, KOHIHIIMOHEP.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEPrHM Teja IPU COBEPIICHWH PAOOTHL: BBUJIET NMPOOKH U3
OYTBUIKH TIOJ] AEHCTBUEM CKAaTOTO BO3/yXa, HarpeBaHue 3(upa B JJIATyHHOU TPYOKe IMyTEM TpEeHUs
(BUIEOAEMOHCTpALTHS).

N3menenne BHyTpeHHEN 3Hepruu (TemiepaTypbl) Tejla Ipu Terionepeaaye.

OneIT 1o aguabaTHOMY PacHIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmosanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenune. AOCOTIOTHAS U OTHOCUTEIIbHAS
BII&YKHOCTh BO3ayxa. HaceiteHHblit map. YaenpHas TemioTa MmapooOpa3oBaHus. 3aBUCUMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucrammueckue u amopgHbie Tena. AHU30TPOTIHS CBOMCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuaybl. [lmaBneHume M kpuctaumszauus. Y aenbHas
TerioTa miasnenus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuyeckne ycTpoWcTBa M NPAKTHYECKOE IPUMEHEHHWE. TMTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH TI0JyYEHHs] COBPEMEHHBIX MAaTEPHUAIOB, B TOM YHCJIE HAHOMATEPUAJIOB,
Y HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenne nmpy NOHM>KEHHOM J1aBIICHUM.

Crnioco0Obl U3MEpPEHUsI BIAXKHOCTH.

HaGnroneHue HarpeBaHus U IUIaBJICHUS KPUCTANIMUECKOTO BELIECTBA.

JleMOHCTpanysi KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenne OTHOCUTEIBbHON BIaXKHOCTH BO3/1yXa.

Pa3znea 4. DuekTpoanHaMuKa

Tema 1. dnekmpocmamuka

OnexkTpu3anus Tel. OJIEKTpUYECKMM 3apsan. JlBa BHMJA DIEKTPUYECKHUX 3apsoB.
IIpoBOHUKH, NUANEKTPUKH U MOJYIPOBOJIHUKH. 3aKOH COXPAHEHUS MIEKTPUYECKOTO 3aps/a.

B3aumopneiicteue 3apsnoB.  3akoH Kymona. TodeuHsld  2J€KTpUYECKHMH — 3apsnl.
Onexrpuueckoe mnoJie. Hanpsok€HHocTe anektpuyeckoro mnois. [lpuHumn cynepnosunuun
JJIEKTPUYECKUX MOJIeH. JINHUY HANPsPKEHHOCTU YJIEKTPUYECKOTO TIOJIS.

Pa6ota cui anekrpocratnueckoro noss. [lorennuan. Paznocts notenuanos. IIpoBoqHuku
U JUDJIEKTPUKU B DJIEKTPOCTATHYECKOM I0JI€. JuanekTpuieckas IpOHULIAEMOCTb.

OnexrpoéMkocTs. KoHaeHcartop. ONEKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OJHEPrus
3aps’KEHHOIO KOHJIEHCATopa.

TexHuueckre yCTpONCTBA U IIPAKTUYECKOE IIPUMEHEHUE: DIIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHHE AIIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIbHBIN
amnmnapar, CTpyWHBbIH IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.



B3anmoneicTBue Ha’EKTPU30BAHHBIX TEJ.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

DnexTpocTaTHuecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD NIEKTPOEMKOCTH INIOCKOTO KOHJEHCATOpa OT ILIOIIAU TUIAaCTUH, PACCTOSHUS
MEXIy HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmosannwiit 3nexkmpuyeckuit mox. Toku é pa3iuynvix cpeoax

DneKTpUYecKuil TOK. YCIOBUS CYLIECTBOBAHUS 3JIEKTPUUYECKOTO TOKa. VICTOUHMKM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon OMa a5 ygacTka LIETH.

DnexTpuyeckoe CONPOTHUBIICHUE. YaensHoe COTIPOTUBIIEHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa snextpuueckoro Toka. 3akoH Jlxoyns—JleHia. MOIHOCTh JEKTPHUYECKOTO TOKA.

DNeKTpOABMKYIIasl CHUila U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHKA ToKa. 3akoH Oma s
MTOJTHOM (3aMKHYTOM) AJeKTprIeckoit menu. KopoTkoe 3amMpIkaHHeE.

DNeKTpOHHas MPOBOJUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh COTPOTHUBIIEHHUSI METAIJIOB
oT Temmeparypsl. CBEpXIpOBOAUMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHas M NIpPHUMECHas MPOBOJUMOCTb MOJYIMPOBOIHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKUII TOK B PAcTBOpax M pacijlaBax JJIEKTPOJUTOB. JEKTPOJUTHUYECKAs
JUcconuanus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOSITENIbHBIA M HECAMOCTOATENbHBIN pa3psia. MosHus.
[Tna3zma.

TexHnueckne ycTpouCTBA U MPAKTUYECKOE IPUMEHEHNE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHA TOKA, DJEKTPOHArpeBareibHble NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIA  JMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIN IMO, FabBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HaPSHKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS LMJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, ILIOIIAN
MOINIEPEYHOI0 CEYEHUsI U MaTepHraa.

CMenanHoe coeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe m3MepeHue 3MEeKTPOoABMKYIIEH cuiibl. KopoTkoe 3aMblkaHHME TrajibBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OnHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMeanHoro COeIMHEHUs pE3UCTOPOB.

N3mepenue 35eKTpoABMAKYIIEH CHUITbl MICTOYHHMKA TOKA M €70 BHYTPEHHETO COMPOTUBIICHHUSL.

Habmronenue snextponusa.

MexnpeamerHblie CBA3U

N3yuenne xypca ¢uszuku 6a3oBoro ypoBHA B 10 Kiacce OCYyIIECTBISCTCS C YUETOM
COJIep)KaTeNbHBIX MEXKIIPEIMETHBIX CBsI3€l C KypcamMH MaTeMaTUKH, OWOJIOTUH, XHUMUHU,
reorpaduu ¥ TEXHOJIOTHUH.



Mesicnpeomemnusie nouamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOI'O IO3HAHUS:
SBJICHUE, HAy4YHbId (akt, rumore3a, Qu3uUeckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJCHUE,
SKCIEPUMEHT, MOJICTUPOBAHNE, MOEITb, U3MEPECHHUE.

Mamemamuxa: pelieHue CUCTEMbI ypaBHEHUH, JIMHeWHas: QyHKIus, mapabdoia, runepoouia,
uX rpaduku 1 CBOMCTBA, TPUTOHOMETPUYECKHE (QYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOKIECTBO, BEKTOPHI M WX IPOCKIHWU HAa OCH KOOPIMHAT,
CII0’)KEHUE BEKTOPOB.

Buonoeusn: mexanndeckoe MBWKEHUE B KUBOU mpupojne, auddysus, ocMoc, TermiooOMeH
KUBBIX OPTaHU3MOB (BHJIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumus: TUCKpPETHOE CTPOCHHUE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIDHAsE Macca, TeIJIOBbIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJIEKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHYECKAS TUCCOLIUAIINS, TaIhbBaHUKA.

T'eoepagpus: BIaxxHOCTH BO3/IyXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonoeus: mpeoOpazoBaHNUE ABIKEHHUH C MCIIOJIL30BAaHHEM MEXaHW3MOB, YUET TPEHUS B
TEXHUKE, TOJIINITHUKH, WCIOJh30BAHWE 3aKOHA COXPAHEHUS HMMITyJIbca B TEXHHKE (pakeTa,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHus, mapoBass TypOuHa, OBITOBOM
XOJIOJMITFHHUK, KOHIUITHOHED, TEXHOJIOTUH TOJTy4EHHSI COBPEMEHHBIX MaTepPHalioB, B TOM YHCJIIE
HAaHOMATepUAJIOB, W  HAHOTEXHOJOTHMH,  DJJEKTPOCTATHYECKas  3alluTa,  3a3eMIICHHE
ANIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIM TPUHTEP, OJIEKTPOHArpeBaTeIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTENLHBIE TIPHOOPHI, TaThbBAHHUKA.

11 KJIACC

Pa3znen 4. diekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[TocrosiHHple MarHuTHl. B3aumonelicTBHE NOCTOSHHBIX MArHUTOB. MaruuTHoe IoJe.
Bekrop marautHoM uHAyKMU. [[pyuHIUI Cyneprno3uiui MarHuTHBIX 1oJied. JIMHUKM MarHUTHOM
nHAyKUuU. KapTuHa TuHUN MarHUTHOM MHTYKIMU TOJISI IOCTOSIHHBIX MAarHUTOB.

MarsuTtHO€E MoJie MPOBOJHUKA ¢ TOKOM. KapTuHa JIMHMA WMHAYKIMM MAarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OnbiT Dpcrena. BzaumoaelicTBrue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Moaylb M HampaBlieHHE. JIBMKEHUE 3apsHKEHHOM YacTHllbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopena.

SIBneHue BNEKTPOMarHUTHOM HWHAYKHUHU. [IOTOK BeKkTOopa MarHUTHOM HMHAYKLUU.
DNEeKTPOABMKYIIAS CUJIa UHAYKIMHU. 3aKOH 3JIEKTpOMarHuTHOM nHAyKuuu dapazes.

BuxpeBoe snexTpuueckoe Imosie. DIEKTPOJBMKYILAS CUla UHAYKIUU B IIPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnyKkTUBHOCTD. SIBJIE€HNE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTpOIICTBA W TMPAKTUYECKOE MPUMEHEHUE: TIOCTOSHHbIE MAarHUTHI,
ANIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEN AIE€MEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS N1E€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM TOJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3aunmojeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.



Cuna Awmrepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBNeHHE ANEKTPOMArHUTHOW WHIYKIIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD DJIEKTPOJBIIKYIIEH CHUIBI MHAYKIUUA OT CKOPOCTH M3MECHEHHUS MArHUTHOTO
MOTOKA.

SIBiieHME CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHre MarHuTHOTO TOJIST KATYIIKH C TOKOM.

HccnenoBanue neiicTBUs OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sIBICHUS AJIEKTPOMArHUTHOW WHIYKIIHH.

Paspnen 5. KosieGanust M BOJITHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KONEOAHUS

Konebarenbnast cucrema. CBoOOnHBIE MeXaHMuYecKue KoJyiebaHus. [apMoHHueckue
koneOanus. Ilepuon, wacrora, ammautyga U (asa koneOaHui. [IpyXKMHHBII MasATHUK.
Maremaruueckuii MaATHUK. Y paBHEHUE rapMOHHUECKUX KoJjebanuil. [IpeBpaiiienue snepruu npu
rapMOHUYECKHUX KOJIEOaHUSX.

Konebatenpubiii koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJICOAHWUS B HICATHBHOM
KoJjeOaTebHOM KOHType. AHAJOTUS MEXKIy MEXaHWYeCKUMU M DIIEKTPOMArHUTHBIMU
kosnebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs] SHEPTUU B HJCATbLHOM KOJeOaTelIbHOM
KOHTYpE.

[IpencraBienue o 3aryxarolux KojeOaHUsAX. BbIHYXJAeHHbIE MEXaHHUUECKHUE KOJeOaHUs.
Pe3onanc. BeiHyXIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CHHYCOUJATbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYIHOE U JEMCTBYIOLIEE 3HAUEHNUE CUJIbI TOKA U HAIIPSDKEHUS.

Tpanchopmarop. IlpousBoacTBO, mepenaya M TMOTPeOIECHUE SICKTPUUCCKON SHEPTUH.
OKOJIOTMYECKME PHUCKH TP MNPOU3BOACTBE 3ieKTpod3Hepruu. KynbTypa wHcnosib30BaHus
AJIEKTPOIHEPIUU B IOBCEAHEBHOM KU3HU.

TexHuueckre yCTpONCTBA M NPAKTUYECKOE IPUMEHEHHUE: BIIEKTPUUYECKHIl 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JIMHUHU JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapameTpoB KoJjiebaTenbHOW CUCTEMBI (MIPYKUHHBIA MIIM MaTeMaTUYECKUI
MasITHUK).

Habmronenue 3aTyxaromux KoueOaHuii.

HccnenoBanue cBOWCTB BBIHYX/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcmwnorpaMmbl — (3aBUCMMOCTH  CHJIBI  TOKa M HANpSOKEHWsT OT BPEMEHH) JUId
AJIEKTPOMArHUTHBIX KOJICOaHUIHA.

Pe3onanc mpu mocnenoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KAaTYIIKH WHIYKTUBHOCTH U
KOH/JIEHCATopa.

Mogenb TUHUAN 3NEKTPOIepeaayuH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCHMOCTH MEPUOJIa MATBIX KOJIEOaHU Tpy3a HA HUTHU OT JJTMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne NEpeMEHHOro TOKa B IENM W3  IOCIEAOBATENbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL



MexaHnyeckue BOJIHBI, YCIIOBUA paciipocTpaHeHus. [lepuon. CkopocTs pacrpocTpaHEHUs!
u januHa BoyHBL. [lomepeunsle W TMpoAoJbHBIE BoOJIHBL MHTepdepenuus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DONEKTPOMarHUTHBIE BOJHBI. YCIIOBUS HU3JIY4YE€HUs 3JIEKTPOMArHUTHBIX BOJIH. B3aumHuas
opueHTtanus BekTopoB E, B, V B anekrpomarautHoit BosHe. CBONCTBA 3JI€KTPOMArHATHBIX BOJIH:
OTpaXeHHEe, TMpelioMJieHHe, mojsipuzauus, audpaxmus, uHTephepeHus. CkopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ilkana a/1€KTPOMArHUTHBIX BOJH. IIprMeHEHHe 37eKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIHKIIBI pauOCBA3U U TeJIEBUACHUS. Pagronokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEebl.

Texnuueckue ycTpoHCTBAa M NMPAKTHUECKOE NMPUMEHEHUE: MY3bIKalbHblE€ MHCTPYMEHTHI,
yIbTPa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaJUONpUEMHHK, TEJIEBU3O0D,
anTeHHa, tenedgon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MPOJIOJIBbHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habnmonenue nntepdepeHunu v Juppakiiii MEXaHUUECKHUX BOJIH.

3BYKOBOM PE30HAHC.

Habmionenue cBsi3u IPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIMTYJOM M YacTOTOM
KoJIeOaHUH.

HccnenoBanue  CBOMCTB — AJNIEKTPOMArHMUTHBIX — BOJIH:  OTpaKeHHE, IPEIOMIICHHUE,
noJsipu3ans, Judpakius, THTepdepeHITns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonMHeitHOE paclpoCTpaHEHHE CBETa B OJHOPOHOM Cpelie.
JIyd cBeta. Toue4yHBII ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaKeHHs cBeTa. [locTpoeHue HM300paKeHUU B IJIOCKOM
3epKaje.

[Ipenomnenne cBera. 3akoHBl MpPENOMICHUS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npenomiienus. llomHoe BHyTpeHHee oTpakeHue. IIpenenbHbI Yroia MHOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Jucnepcus cera. CroxkHbINA cocTaB Oenoro ceera. L[BerT.

Cobuparonue u pacceuBarolue JuH3bl. ToHkas mnuH3a. DOKycHOE paccTosiHHUE U
ONTHUYECKas cusia TOHKOW JNUH3BL [locTpoeHne n3o0pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. GopMyna TOHKOU JIMH3BL. YBEJIUYEHHE, JABAeMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKON OITUKH.

BonnoBas ontuka. Wuatepdepenuuss cBera. KorepeHTHble HCTOYHHUKH. Y CIOBUS
HaOIOICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakus cBera. JudpaxknuonHas pemérka. YciaoBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB IIpH MaJeHUU MOHOXPOMATUYECKOTO CBETA Ha TU(PPAKLUOHHYIO PELIETKY.

[Monsipuzanus cBera.

TexHnuueckue yCTpoilcTBa M MpPaKTUYECKOE MpPUMEHEHMEe: OYKM, Jyma, (oToammapar,
IIPOEKIMOHHBIN arnmapar, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAS PEeHIETKA,
MOJIIPOUI.

Jlemoncmpayuu

[IpsimosmHENHOE pPAcIpOCTpaHEHHWE, OTPAKEHUE M IpelomiieHue cBera. Onruyeckue
pUOOPHL.

[TonHoe BHyTpeHHEE OTpaxkeHrne. Moienb CBETOBOA.

HccnenoBanue cBOMCTB M300paKeHUI B JIMH3AX.



Moienu MUKPOCKOTIa, TEeIEeCKOIa.

Habmonenue naTepdepeHum cBera.

Hab6monenue nudpakiuu ceera.

Habmonenue nucnepcun cBera.

[TosydeHune creKkTpa ¢ HOMOIIBIO IPU3MBI.
[lonyuenue cnexTpa ¢ HOMOLIbIO AUPPAKIIUOHHON PEILIETKH.
Habnronenue mossipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
W3mepenne nokaszares IpeloMIICHHUS CTEKIA.
HccnenoBanue cBOWCTB M300pakKeHUM B JTMH3aX.
HaGnronenue aucnepcun cera.

Pa3nen 6. OcHOBBI cienaIbHOM TEOPUH OTHOCUTEIbHOCTH

['panuubl TPUMEHUMOCTH KJIACCMYECKOW MeXaHHMKH. [locTymarsl crnenralibHOM TEopUH
OTHOCHUTEIIBHOCTH: HHBAapUAHTHOCTh MOJYJs CKOPOCTH CB€Ta B BaKyyme, IIPUHLUII
OTHOCHUTEILHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILEHUE JUIHHBI.

OHeprusi ¥ UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOM YaCTULIBI. DHEPTUsl TIOKOSL.

Paszpnen 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOU ONMUKU

®otonbl. ®opmyna [lnanka cBsa3u 3Heprun (POTOHA C €ro0 YACTOTOW. DHEPTrUsl U UMITYIIHC
dhoToHa.

OtkpeiTne u wucciuenoBanue (Gorodddexra. Ombiter  A. I'. CromeroBa. 3aKoHBI
dbotorddekra. YpaBuenue DitnmreitHa as hotoddpdexra. «KpacHas rpanuima» Gorodddekra.

JlaBnieaune cBeta. OnbiTel I1. H. JIeOGenena.

XHUMHUYECKOE IECTBUE CBETA.

Texnuyeckne yCTpoOHCTBa M NpPaKTHUECKOE MpUMEHEHHe: (OTOIEMEHT, (OTOAATUHK,
CoJIHEYHas OaTapesi, CBETOHO/I.

Jlemoncmpayuu

®doTo3(PexT Ha yCTaHOBKE C IIMHKOBOU TJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETo GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmnbiTel Pesepdopna mo paccesnuro o -yactuil. [lnaneraphas
mozens aroma. [loctynarel bopa. M3nyuenue u nornomieHue GOTOHOB MpU MEPEX0je aroma ¢
OJIHOTO YPOBHS SHEPruu Ha pyroil. Buasl cnekrpoB. CrieKTp ypoBHEW 3HEPTUU aTOMa BOJAOPOAA.

BonnoBble cBolicTBa yactuil. Bosnsl e bpoiinsa. KopryckynsipHO-BOJIHOBOH Tyaan3M.

CHIOHTaHHOE U BBIHYXJCHHOE U3TyYEHHE.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: CIEKTPAJIbHbI aHaIU3
(ciekTpockom), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu

Monens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJHBI Jla3epa.

Habmoienne nuHeHyaThIX CIIEKTPOB M3ITyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Habnronenue nuHeiuaToro crnekrpa.



Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, T0KA3bIBAIOLINE CI0AKHOCTb CTPOECHHUS spa. OTKPBITHE PaJUOAKTUBHOCTH.
OmnbiThl Pesepdopaa mo onpeneneHnio cocraBa paInoakTUBHOTO M3nydeHusi. CBoiicTBa aibda-,
Oera-, raMMa-u3IydeHus. BiIusiHIe pagioakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OtkpsiTHE IPOTOHA U HelTpoHa. HykmonHas monens sipa ['eitizenoepra—Banenko. 3apsi
sanapa. MaccoBoe uncio sazapa. M3oromnst.

Anbda-pacniag. DICKTPOHHBIM M MO3UTPOHHBIA OeTa-pacnaa. ['amMMa-uznydeHue. 3aKOH
PaZvoaKTUBHOTO pacmaja.

DHeprus cBSA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Maccsl sapa.

SnepHble peakuuu. [lenenue u CUHTE3 sA1€ED.

SAnepusiii  peakrop. Tepmosiaepublii cuHTe3. IlpoGieMbl M THEPCHEKTHUBBI  AJIEPHOMN
SHEPreTHKU. JKOJIOTUYECKUE aCIEKThI AEPHOI SHEPTreTUKU.

OnemeHTapHble YacTUlbl. OTKPBITHE O3UTPOHA.

Merto1b1 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHL.

@dyHaMeHTaIbHbIE B3aUMOJIeHCTBUS. ENMMHCTBO (U3MUECKON KapTHHBI MUDA.

Texnuueckue ycTpolcTBa M NMPAKTUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SJIEPHBIN peaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU

Ortansl pa3BUTHS acTpoHOMUHU. [IpuKIIaqHOE 1 MUPOBO33PEHUECKOE 3HAUEHHE aCTPOHOMUH.

Bun 3B€3anoro He6a. Co3pe3ausi, spkue 3BE3/bl, IIAHETHI, X BUAUMOE JABIKECHUE.

Conneynas cucrema.

Counnne. CosHeuHasis aKTUBHOCTh. McrouHuk sHeprur ConHIla M 3BE3A. 3BE3NBI, HX
OCHOBHBI€ XapaKTEPUCTUKU. J(uarpaMma «CreKTpaabHbI KJIACC — CBETUMOCTBY. 3BE3/IbI IJTaBHOM
MOCJEN0BATEIBHOCTU.  3aBUCHUMOCTh  «Macca — CBETUMOCTbY» JUIsi  3BE3J  IJIaBHOM
MOCJIEN0BATENLHOCTU. BHyTpeHHee cTpoenue 3BE34. CoBpeMEHHbIE MPEACTaBICHUS O
MIPOUCXOKACHUM U 3BOJIrOLMH COJIHLIA U 3BE3T. DTalbl )KU3HU 3BE3].

Mineunsiit [Iyte — Hama INanakruka. [lonoxenue u auxenne Connua B ["anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ObIPHI B sIpax rajJakTUK.

Bcenennas. Pacmupenne Bceenennoil. 3akon Xa060mia. PaszOeranue ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uzinyyeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie npoOieMbl aCTPOHOMUH.

Yuenuueckue nabniooernust

Habmronenuss HeBOOPYKEHHBIM TIIA30M C HCIHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHUIIOKEHUN
JUI OTIpeJIeNICHUs MOJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIEC CO3BE3/IHS
CeBepHOro nojymapus u sipKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mianer, Mneunoro I[lyrtu.

O0o0marniee noBTOPEHUE

Ponp ¢us3uku u acTpoHOMUU B SKOHOMHYECKOW, TEXHOJOTMYECKOH, COIMATbHOW U
ITHYECKOH cepax AesTeTbHOCTH YeI0BeKa, POJib U MECTO (PU3UKU U ACTPOHOMHUH B COBPEMEHHOM
HAy4yHOW KapTHHE MHpa, Pojib (u3ndeckoid Teopur B (OPMUPOBAHUU TMPEACTABICHUN O
(busznuecKkoil KapTUHE MUpa, MECTO (U3NYECKOW KapTHHBI MHpa B OOIIEM PSTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJACTaBICHUN O IPUPOJIE.

MexnpeamerHbie CBA3U



Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce ocCymiecTBisieTcss € Yy4€TOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meoicnpeomemnuvle nousamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
SBJICHUE, Hay4YHbId (akt, rumore3a, Qu3uveckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJCHUE,
AKCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpPaBHEHUMN, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M HX
MPOEKIIMK Ha OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB, NMPOW3BOJHBIC JIEMEHTAapHBIX (DYHKIWH,
MIPU3HAKU NI0J100Us TPEYTOJIbHUKOB, OIIPEIEIEHNE TUIOIIA U TUNIOCKUX GUryp u o0béma Ted.

buonozus: anexTpruyeckue sIBIEHUS B )KUBOM NPUPOJE, KOJieOaTeIbHbIE IBUKEHUS B )KUBON
MIPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOU MPUPOJE, AEUCTBUE palualluy Ha dKUBbIE OPraHU3MBI.

Xumua: CTpOEHHE AaTOMOB W MOJIEKYJ, KpHUCTaJUIM4ecKas CTPYKTypa TBEPABIX Tel,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAIUTMUECKON PEHIETKH, CIIEKTPAIbHbBIN aHaAIN3.

l'eocpagpusa: MarHUTHBIE TOJOCAa 3€MJIM, 3aJ€KU MarHUTHBIX pyd, GOTOChEMKA 3eMHOMU
MTOBEPXHOCTH, IIPEJCKA3aHNE 3eMIIETPSICEHUH.

Texnonozus: MMHUAN DJIEKTPOIIEpeIady, TeHepaTop MEPEMEHHOTO TOKa, AJIEKTPOJIBUraTellb,
WHIYKIIMOHHAs TeYb, pajap, paJAuONpUEMHUK, TeNleBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAas ONTHKA, COJIHEYHAsl OaTapes.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHUA

OcBoenne ydeOHoro mpenmera «Dus3uka» Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUS
(6a30BBII  YpOBEHB) JOHKHO  OOECTIEUUTHh  JIOCTHKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX B MPEAMETHBIX 00pa30BaTeIIbHBIX PE3YIIBTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3yJbTaThl OCBOCHHUS y4eOHOTo mpeamera «DU3HMKa» TOJKHBI OTPAKaTh
TOTOBHOCTh M CHIOCOOHOCTH OOYYaIOIIMXCsl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTpPEHHEH
MO3MIMCH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHUEHTAIMH, TO3UTHBHBIX BHYTPEHHHUX
yOCIKIACHHU, COOTBETCTBYIOIIUX  TPAAUIUOHHBIM  I[EHHOCTSAM  POCCHHCKOrO  OOIIEeCTBa,
pacIIipeHne KU3HEHHOTO OMbITa U OTbBITA JACATEIBHOCTH B MPOIECCE peaaM3alldi OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHON AEATEIBHOCTH, B TOM YKCJIEC B YACTH:

1) rpaskIaHCKOro BOCIHUTAHHUS:

COPMUPOBAHHOCTh ~TI'PAKAAHCKOH MO3HMIMHM  OOYdYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

NPUHATAE TPAJUIUOHHBIX OOIMICYCTIOBEYECKUX T'YMAaHHCTHUECKMX M JIEMOKPATHYECKHX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEPECaX TIPaKIaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABJICHHH B 00pa30BaTeIbHOM OpraHU3aIny;

yMEHHE B3aMMOJICHCTBOBATh C COIMATbHBIMH HWHCTHTYTAMH B COOTBETCTBHH C WX
GYHKIMSIMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHHTAPHOM U BOJIOHTEPCKON JEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIUTAHUS:

cOPMUPOBAHHOCTH POCCHHCKON TPAXKIAHCKOH HACHTHYHOCTH, MATPHOTH3MA;

[ICHHOCTHOE OTHOIIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHHSM POCCHHCKUX
YYEHBIX B 001aCTH (DU3UKHU U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:



c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIIEHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, ODUCHTUPYSICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM UHUCJIE B JIEATEIILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYMBOTO OYAYILEro;

4)3¢cTeTH4eCKOro BOCIIMTAHMA:

ACTETUYECKOE OTHOILIEHUE K MUY, BKIIIOYAsi 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILIETO
¢du3nveckoil Hayke;

5) TpyioBoro BoCnuTAHUS:

MHTEPEC K pa3andHbIM chepaM mpodecCHOHANBHOM IS TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (M3MKOW M TEXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymieil mpodeccun u
peayin30BbIBATH COOCTBEHHbBIE KU3HEHHbBIE IJIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00Opa30BaHMIO U caMO0Opa30BaHUIO B 00JacTH (U3UKU HA
MPOTSKEHUU BCEH )KU3HU;

6) 9KOJIOTHYECKOT0 BOCTTUTAHUS

c(OPMUPOBAHHOCTh AKOJIOTUUECKON KYyJIbTYphl, OCO3HaHUE TJI00AJBLHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeEM;

IUTAHUPOBAHUE U OCYILECTBIEHUE JEMCTBUI B OKPYXAIOIIEH Cpelie Ha OCHOBE 3HAHUS LIEJIEeH
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA,

paciiupeHue OmbITa JIEATEIbHOCTH HKOJOTMYECKOM HAmpaBIEHHOCTH Ha OCHOBE
HUMEIOLIUXCS 3HAaHUM 10 (PU3UKE;

7) IEeHHOCTH HAYYHOTI'O TIO3HAHUS

c(OpPMHUPOBAHHOCTh ~MHUPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUS QU3HUECKON HAYKH;

OCO3HAHHE LIEHHOCTU HAY4YHOMW JEsITeIbHOCTH, TOTOBHOCTh B MpoOllecce M3yYeHHs (PU3UKU
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe el CTBHS
Ba3oBble JJornueckue neicTBus:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AaKTyalIM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIPENENATh UEIH AEATEIbHOCTH, 3a1aBaTh IMApaMETPbl U KPUTEPUU UX JTOCTHXKECHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX (DU3MUECKUX SIBICHUSX;

paspabaThIBaTh IJIaH pelIeHus MpoOIeMbl C y4ETOM aHAIHM3a UMEIOLIUXCSA MaTepUaIbHbIX U
HEMAaTepUaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISM,
OLIEHUBATh PUCKHU MOCIEACTBUI IEATEIbHOCTH;

KOOPJIMHUPOBATh U BBHIMOJHATH pPa0OTy B YCIOBHUSX pPEAlbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.
ba3zoBble nccienoBarejbcKue 1eHCTBUA:

BIIAJIETh HAay4yHOH TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHATUSIMHU U METOJaMu (pu3mdeckon
HayKu;

BIIAJIETh HaBBIKAMH Y4e€OHO-HMCCIIEIOBATEIbCKOM U MPOEKTHON NESATENbHOCTH B O0NacTH
(U3HUKHN, CHOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSATEIHFHOMY TIOMCKY METOJIOB PELICHUS 3a/1a4
(U3MUYECKOTO COJIEpIKaHUS, MPUMEHEHHUIO Pa3TNYHBIX METOI0B TIO3HAHHS,

BJIAJIETh BUJAMHU JICSATEIBHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro WHTEPIpETALUH,
MpeoOpa30BaHMIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIIUSIX, B TOM YHCIIE TIPU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (DUBHKH;



BBIABJIATL MPUYUHHO-CJICACTBCHHLIC CBA3UM MW AKTYAJIM3UPOBATHL 3aa4dy, BbIABUI'ATH
THUIIOTE3Y eé pelicHud, HAXOAUThb ApTYMCHTHI IJId JOKAa3aTC/IbCTBA CBOUX yTBep)KI[CHI/II\/JI, 3a1aBaThb
rmapaMeTpsl U KpUTEPUHU PELICHNUS,

AHAJIM3UPOBATD MOJIYYCHHBIC B XOAC PCHICHUS 3aJa4u pE3YyJIbTaTbl, KDUTHUYCCKHN OLUCHNBATDH
HUX JOCTOBCPHOCTD, IPOrHO3UPOBATH USMCHCHUC B HOBBIX yCJIOBI/ISIX;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 33]]a4i B 00pa30BaTEIHHON ACITEILHOCTH, B TOM
quclie IPU U3Y4YE€HUU (DU3HKHY;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBAThH MPHOOPETEHHBIN OTIBIT,

YMCTh IIEPCHOCUTL 3HAHUA I10 (1)I/I3I/IKC B ITPAKTUYCCKYIO O6JIaCTI) KHU3HCACATCIBbHOCTH,

YMETb UHTEIPUPOBATh 3HAHUSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BbBIIBUI'aTb HOBBLIC UJICHU, IPCAJIaraTb OpUTrnHAaJIbHBIC IMTOAXOAblI U PCIICHUSA

CTaBUTH HpO6J'I€MBI " 3a71a4u, JOIMYCKAIOINUE AJIbTCPHATUBHBIC PCIIICHUA.

Pa6ora ¢ undpopmanmueii:

BJIAJICTb HABBIKAMHU IOJIYUYCHUS I/IH(i)OpMaHI/II/I (1)1/131/1‘1601(01"0 COJACpKaHNA U3 UCTOYHUKOB
pPa3HBIX THIOB, CaMOCTOSITEJIBHO OCYIICCTBJISATh TIOWCK, aHAJNU3, CHUCTEMAaTH3allui0 |
MHTEpPIpEeTAN0 HHPOPMAIMHU Pa3INYHbIX BUJOB U (OPM NpeacTaBICHUS;

OIIEHUBAThH JJOCTOBEPHOCTH MH(OPMAINH;

HCII0JIB30BAaTh CPEACTBA I/IH(l)OpMaHI/IOHHBIX N KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEUICHUA
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3a/ad C cOOJI0feHHEeM TpeOoBaHUl
OPTOHOMHUKH, TCXHUKU 6630H3CHOCTI/I, TUTMCHBI, pecypcoc6epe>KeHI/I$[, IMPAaBOBBIX W 3THUYCCKUX
HOPM, HOPM HH(OPMAITMOHHON O€301TaCHOCTH;

co3faBaThb TEKCThl (DPU3MUECKOTO COJEpKaHHWA B pa3IUYHBIX QopMaTax ¢ yu&€Tom
HazHaYeHUs HH(OPMALIMU U LI€JIEBOU ayAUTOPHH, BBIOHPAsi ONTUMANIBbHYIO (POpPMY ITPEICTaBICHUS
Y BU3yaJIU3alliH.

KomMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

OCYILIECTBIISATH OOLIEHHE Ha YpOKaX (PM3UKHU U BO BHEYPOUHOM JAEATEIbHOCTH;

pacrno3HaBaTh NPEANOChUIKH KOHMIMKTHBIX CUTYallil U CMATYaTh KOH(MIUKTHI,

pa3BEPHYTO M JIOTMYHO H3JIAraTh CBOIO TOYKY 3PEHUSI C MCIIOJIb30BAHHEM SI3BIKOBBIX
CpPEICTB;

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON paOOTHI;

BBIOMpATh TEMaTUKy U METOAbl COBMECTHBIX IEHCTBUI € y4€TOM OOLIUX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATh LIEeTd COBMECTHON JeATeIbHOCTH, OPraHU30BBIBATH U KOOPIUHHPOBATH
JEUCTBUS MO €€ TOCTHXKEHUIO: COCTABIIATH IJIaH JeWCTBUIA, paCIIPEeNIATh POJIH C YUETOM MHEHUN
YYaCTHUKOB, OOCYK/IaTh PE3yabTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIA/Ia M KaXKJIOTO YYaCTHHKA KOMaH[bl B OOIIMI pe3yibTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLIEHWBATH WAEU C TMO3HUIMHA HOBHU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISATh TO3UTHBHOE CTPATETMYECKOE TOBEACHUE B PA3IMYHBIX CHUTYalHUsIX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIHATUBHBIM.

PeryasiTuBHbIe yHUBepcabHbIe YUeOHbIE 1eliCTBUA
Camoopranm3anus:
CaMOCTOSITENIbHO OCYIIECTBISTh IMO3HABATEIBHYIO JEATEIHHOCTh B 00JacTU (PU3UKU H
ACTPOHOMUH, BBISIBIISITH MMPOOJIEMBI, CTABUTH U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEHICHUS Pacu€THBIX M KAueCTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTEHN;



JaBaTh OLEHKY HOBBIM CUTYallUsIM;

pacimpsATh PaMKH y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHU;

JIeNlaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATH €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (POPMHUPOBAHUIO M MTPOSBICHUIO SPYIUIIAN B 00IACTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIQJICTh HABBIKAMHU [TO3HABATEIILHON PEIICKCUU KaK OCO3HAHUSI COBEPIIAEMBIX ICUCTBUH U
MBICITUTENBHBIX MPOIECCOB, X PE3YIHTATOB M OCHOBAHUI;

WCIIOJb30BaTh MPUEMBI PEIICKCUU JJI OIIEHKHU CUTYaI[uH, BEIOOpA BEPHOTO PEIICHNUS,

YMETh OIEHUBATHh PUCKH M CBOCBPEMEHHO MTPUHUMATh PEIICHHS 10 UX CHIDKCHHIO;

MIPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MPU aHATU3€E PE3YIbTaTOB JACSITEIHHOCTH;

MIPUHUMATD €051, TOHUMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYrUX HA OIIHUOKH.

B nporiecce noctmkeHus TMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IPOTPAMMBI 110 (PU3UKE ISt
YpOBHSI CpeiHero oomiero oopa3oBaHusl y 0OydYarOIIMXCsS COBEPIICHCTBYETCS AMOIIMOHATBHBINA
MHTEJJIEKT, Ipeanoaraiomuii chopMUpPOBaHHOCTD:

CaMOCO3HAaHU$, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSTHUE,
BHJICTH HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SYMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0e;

CaMOpEeryJIupoBaHus, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBe/IeHUE, CIOCOOHOCTD A TUPOBATHCS K SMOIMOHAILHBIM U3MEHEHUAM U TPOSIBISATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEIl MOTHBAallMM, BKIIOYAIOUICH CTpeMJIeHWE K JOCTHKEHHIO LEIH U YCIexy,
ONTUMU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/IS U3 CBOMX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIONMIEH CHOCOOHOCTh MOHHMMATh AMOLIMOHAIBHOE COCTOSIHUE PYTHUX,
YUUTBIBATh €0 MPHU OCYILIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BHICTPAUBATh OTHOIICHUS C IPYTHUMHU
JIOJIbMH, 3200 TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

INPEAMETHBIE PE3YJIBTATBI

K konmy obyuenus B 10 kiacce npeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUYAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh HA MpHMEpax pojib U MeCTO (U3UKH B (POPMHPOBAHHH COBPEMEHHOI
HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NESITEILHOCTH JIIOACH;

YUUTBIBATh I'PAHUIIBI IPUMEHEHUS H3YUEHHBIX (PU3UUECKUX MOJIeNIei: MaTepraabHast TOUKa,
MHepLHUalIbHAs CUCTeMa OTCYETa, aOCOIIOTHO TBEPJOE TENO, UACANBHBIN ra3, MOJIENN CTPOCHUS
ra3oB, JKUJKOCTEH U TBEPIBIX TeJl, TOUCUHBIH ANEKTPUUECKUH 3apsj IPU pelIeHuH (PU3NUIECKUX
3ajauy;

pacrio3HaBaTh (pU3HUECKHE sBJIEHHs (IPOLECChl) M OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYJIIPHO-KMHETUUECKOM TEOPUHM CTPOEHHUS BELIECTBA U DJIEKTPOJMHAMHKU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIUHEHHOE [BI)KEHHE, CBOOOJHOE MajJeHue Tel,
JIBMDKEHUE 110 OKPY>KHOCTH, HHEPLIUS, B3aUMOIeHCTBHE Tel, Tuddy3us, OpOyHOBCKOE ABHKEHHE,
CTPOEHHUE KXUAKOCTEH U TBEPABIX Tell, U3MEHEHUe 00bEMa Tell pU HarpeBaHUM (OXJIAXKJICHHUH),
TEIUIOBOE DPABHOBECHE, HUCIAPEHUE, KOHJEHCAlMs, IUIABJIEHUE, KPUCTAUIM3ALNs, KHUIIEHHE,



BJIQ)KHOCTB BO3/yXa, [NOBBILLICHUE 1aBJICHUS Ia3a [IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXAY [apaMeTpaMU COCTOSIHMS raza B M30IIpolLeccax, AJIEKTpU3alus Tell, B3auMOJICHCTBUE
3aps/0B;

ONHCBHIBATh MEXaHUYECKOE ABIIKEHHE, UCIOJb3ysd (U3NYECKUE BEIMYMHBI: KOOPAWHATA,
IIyTh, NEPEMEIEHNUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJIa, UMIYJIbC Teja, KHHETUYeCKast
SHEPTHs, TMOTEHIHAIbHAs JHEPrus, MeXaHWdeckas paboTa, MeXaHHYeCKass MOIIHOCTh; MNpHU
ONMCAHUU MPABUIILHO TPAKTOBATh PU3NYECKHI CMBICIT UCIIOJIb3YEMBIX BEIMUUH, UX 0003HAYECHMUSI
W eIMHUIBI, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (H3UYECKYIO BEITHMYMHY C JIPYTUMHU
BEJIMYNHAMH;

ONMCHIBATh H3YUYEHHBIE TEIJIOBbIE CBOWCTBA TEl M TEIUIOBBIE SBJICHUS, HCIIONb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYeCKas DSHEprus
Xa0TUYECKOTO JIBUKEHHUSI MOJIEKYJ, CpeJHEKBaJpaTU4yHasi CKOPOCTh MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprus, padora rasza, kod(G(UIKEHT MOJE3HOro AECWCTBUSA TEMJIOBOIO
JBUTATENs; IPU ONTUCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCIOJIb3YEMBIX BEIMYUH,
uxX 0003HAYeHUS M EIUHMIIBI, HAXOJUTh (OPMYJbI, CBS3bIBAIONINE JAaHHYIO (U3HYECKYIO
BEJIMYUHY C JPYTUMH BEITUYNHAM;

OTMCHIBATh H3yYEHHbIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA M JJIEKTPUUYECKUE SIBICHMS
(mpo1iecchl), UCIOJNB3YST (PU3NYECKUE BEIMYUHBI: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB, MpPH ONHCAHUU MPAaBUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUECHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3UYECKUE MPOLECChl U SBJIEHUS, HCMOIb3yd (U3NYECKUE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMHupHOro TsaroteHus, |, Il u 11l 3akonsl HploToHa, 3akOH coxpaHeHus
MEXaHUYECKOM SHEPIUH, 3aKOH COXPAHEHUs UMITyJIbCa, MPUHIUI CYyNEpHO3ULUHN CUJI, IPUHIIUIT
PaBHOIIPABUS MHEPLHAIBHBIX CHCTEM OTCUETA, MOJEKYIAPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEJHEH KHHETUYECKOM SHEPruM TEMJOBOIO JBMXKEHUS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUUYECKOT0 3aps/a, 3akoH KysoHa, Ipy 3TOM pa3ianyaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOEe BhIPAKEHUE M YCIOBUS (TPaHUIIbI, 00IaCTH ) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE ITPUHIUIBI ACHCTBUS MAIllUH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3nuyarh yclIoBUs UX O€30I1aCHOTO MCIIOJIb30BaHUs B IIOBCEAHEBHOM KU3HM,

BBITNOJIHATh 3KCIEPUMEHThl IO HUCCIEIOBAHUIO (PU3MUECKUX SBIEHUH M IPOLECCOB C
UCIOJb30BAHUEM IMPSMBIX M  KOCBEHHBIX HW3MEpPEHUH, Impu 3ToM  (GOpMYJINpOBaTh
npobiemy/3afauy ¥ runoTe3y yueOHOro 3KCrepuMeHTa, COOMpaTh YCTAHOBKY U3 MIPEUIOKEHHOTO
000pyZI0BaHUs, IPOBOAUTH OIBIT U (POPMYIHPOBATH BBIBObI;

OCYILIECTBIIATh MpsIMblE M KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEJIMYMH, NPU STOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHS M HCIOJb30BAaTh HM3BECTHbIE METOJbl OLIEHKH
[OTPELIHOCTEH U3MEPEHUi];

UCCIIeI0BaTh 3aBUCUMOCTH MEXY (PU3NUECKUMU BEIMYMHAMU C UCIOJIb30BAHUEM IMIPSIMbIX
U3MEpEHUH, MpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBATh pe3ylbTaThl MOJIY4YCHHOMH
3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BUJIE TaOIUILL U rpa)uKOB, eJIaTh BHIBOJIBI 10 pe3ybTaTaM
HCCIIEIOBaHUS;

coOmoaThk MpaBuia 0€30IacHOTO TpyAa MpH IPOBEJEHWU HCCIENI0BaHUM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIbHOCTH C
UCIOJIb30BAHUEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000PYAOBaHUS;

pemaTh pacy€THbIE 3aJjaydl C SBHO 3aJaHHOM (U3MYECKOM MOJENbI0, MCIOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIBI, HA OCHOBE aHAJN3a YCIOBHS 3a7jaull BBIOMpaATh (PU3NUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMUYMHBI U (GOPMYINbI, HEOOXOAMMBbIE Ui €€ pelleHHs,
MIPOBOJIUTH PACUEThl M OLIEHUBATh PEAbHOCTH MOJyYEeHHOTO 3HaUeHUs (PU3NYECKON BEINYHHBI,

pelaTh KaueCTBEHHbIE 3a/1auM: BBICTPAMBATh JOTMYECKH HEMPOTHBOPEUUBYIO LEMOYKY
paccyXJIeHU ¢ ONOpOl Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHS,



HCII0JIb30BATh IIPpH PCUHICHUN y‘-Ie6HbIX 3ala4 COBPCMCHHBIC I/IH(bOpMaI_[I/IOHHbIe TEXHOJIOTUU
JUIL TIOWCKA, CTPYKTYPHPOBAHMS, HWHTEPIPETALUH M NPEACTABICHUS Y4eOHOW W Hay4dHO-
MOTYJISIPHOM HH(POPMALIUH, TTOTYYEHHON U3 PAa3IMYHBIX HCTOYHHKOB, KpUTHUECKH aHATTU3UPOBATh
MOJTy4aeMyr0 HHPOPMAITHIO;

MPUBOANTH NPUMEPHI BKJIAZA POCCHUCKUX M 3apyOEkKHBIX YUEHBIX-(PU3HKOB B pa3BUTHE
HayKd, 00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHIA;

HCII0JIb30BATh TCOPCTUYCCKHUEC 3HAHUA 10 (1)I/I3I/IKC B HOBCCIIHCBHOfI JKU3HU 1A oOecrieueHus
0€30IaCHOCTH TIpU O0paIeHUH ¢ MPUOOPAMHU U TEXHHUECKUMH YCTPOHUCTBAMH, JUIs COXPAHEHUS
3JI0POBBS M COOJTIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKAIOIICH cpeie;

paboTaTh B IpyMIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMATBHBIX POJIEH, IJIaHUPOBATh padoTy
rpymnmbl, palnyuoOHAJIbHO PpacnpeacisaThb 00sI3aHHOCTH | IUIaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyallUAX, aJ€KBATHO OINCHUBATH BKJIAJ KaXXAOTO M3 YYACTHUKOB I'PYHIIBI B
peLICHHE pacCMaTpUBaEMOM MPOOIIEMBI.

K koHny o0Oyuenus B 11 kjacce npeiMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh HA MpHUMEpax pojib U MecTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOI
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH W TEXHOJOTHH, B NMPAKTUYECKOU
JEeSITeNIbHOCTH JIFOJIeH, LIEJIOCTHOCTh U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPaHUIBl TMPUMEHEHUS M3YyYeHHbIX (U3MUECKUX MOJeNel: TOUYeUHBIN
AIIEKTPUYECKHI 3apsij, Iyd CBETa, TOUEYHBIH HCTOUHUK CBETA, siAepHas MOI€TIb aTOMa, HYKJIIOHHAs
MOJIeNIb AaTOMHOTO si/ipa MpHU pelieHud GU3NIEeCKUX 3aay;

pacro3HaBaTh (HU3WYECKUE SBJICHUS (TMPOIECCHI) U OOBSICHATh WX HA OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKU: 3JEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JEWCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAas
WHIYKUUS, ACHCTBME MAarHUTHOTO MOJs Ha MPOBOAHMK C TOKOM M JBWXKYIIMHCSA 3apsf,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBL, MIPSMOJIMHEITHOE pacIpOCTpaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus W MOJNSIpU3ALUS CBETa, JUCIEPCUst CBETa,
dhoTornexkrpuueckuii 3¢pdexT (pororddekr), cBeToBOE NaBieHUe, BOZHUKHOBEHUE JIMHEWYATOTO
CIEKTpa aToMa BOJOPOJI1a, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

OTHCHIBATh M3y4YCHHBIE CBOICTBA BEILECTBA (DJICKTPUYECKHE, MATrHUTHBIC, ONTHYECKHE,
ANIEKTPUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPEMA) M AJIEKTPOMArHUTHBIC SBJICHUS (TPOLIECCHI),
UCoJIb3ysl (U3NYECKUE BEIMYMHBL: DJICKTPUUECKUM 3apsj, Cuila TOKa, DJIEKTPUUECKOe
HaIpsKEHUE, AIEKTPUIECKOE CONIPOTUBIIEHUE, Pa3HOCTh MOTEHLIMAIIOB, JIEKTPOABWKYILAs CHUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJs, cwia Ammepa, cuna JlopeHia, WHIyKTUBHOCTb
KaTYIIKH, SHEPrUsl 3JIEKTPUUYECKOr0 W MArHUTHOTO TMOJIeH, MEpUOJ W 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOIECCe TApMOHHUYECKUX AIIEKTPOMArHUTHBIX
KojebaHui, (QOKyCHOE pacCTOSIHME M ONTHYECKas CHUila JUH3bI, NMPU OMHCAHUMU MPABUIBHO
TpakToBaTh (UINYECKUI CMBICT MCHOJIb3YEMbIX BEJIWYMH, HX OOO3HAYCHHS] M €IUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

ONMCBHIBATH M3y4YEHHBbIE KBAHTOBBIC SIBJICHMS M TIPOLECCHI, HCHOJb3YS (PU3HNUECKUE
BEJIMYMHBI: CKOPOCTb JJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETa, DHEPIUs U
uMIynbc (OTOHA, MEpPHOJ IMOJIypacnajga, SHEPrus CBS3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
MPAaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJB3YEMbIX BEJIMYMH, UX OO0O3HAUYEeHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3bIBAIOIIME JAHHYIO (DU3MYECKYIO0 BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETUUUHBI;

aHAJTM3UPOBATh (PU3MUYECKHE TPOLECCHl M SIBICHHS, UCHOJIb3YS (U3NUYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3akoHbl IOCJIEAOBATENBHOIO M IMAPAUIENBHOTO COCIMHEHUS
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH 2JJEKTPOMarHMTHOM  MHAYKIUHM, 3aKOH
MIPSIMOJIMHENHOIO PacIpOCTPaHEHUsl CBETAa, 3aKOHBl OTPAKEHMs CBETAa, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHHe DiHIITelHa 171 hoTod(hdexTa, 3aKOH COXpAaHEHUS SHEPTUH, 3aKOH COXPAHEHUS



UMITyJIbCa, 3aKOH COXPaHEHUs 3JIEKTPUUYECKOTO 3aps]ia, 3aKOH COXPAHEHHS MacCOBOIO YHCIIA,
ocTynatel bopa, 3akoH paauMOAaKTHUBHOIO pacmazna, IOpU OSTOM pasiuyaTh CJIOBECHYIO
(bopMYyIHPOBKY 3aKOHa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE M YCIOBHsA (TpaHMIbI, 00JacTH)
IIPUMEHUMOCTH;

ONPEEIATh HANPABICHUE BEKTOPAa MHAYKIMM MArHUTHOTO I0JIA IPOBOJHUKA C TOKOM,
cuibl AMriepa u cuisl JIopeHna;

CTPOUTh U OIIMCHIBATh U300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJTHATh DKCIIEPUMEHTBHI O HCCIENOBAHHIO (DM3WYECKUX SBICHHUH W TPOIECCOB C
WCTIOJb30BAHMEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHHMH: TpH 3TOM  (HOPMYIHPOBATH
npo0ieMy/3a1ady v THIIOTE3Y Y4eOHOTO IKCIIEPUMEHTA, COOMPaTh YCTAHOBKY M3 MPEJI0KEHHOTO
000pyI0BaHUs, IPOBOAUTH OIBIT M (POPMYIHPOBATH BBIBOIBI;

OCYILIECTBIISITh NPAMbIE M KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEIUYMH, IpPHU OSTOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs U MCIMOJb30BaTh M3BECTHBIE METOJbl OLEHKHU
MIOTPEIIHOCTEN U3MEPEHU;

HCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C UCIOJIB30BAaHUEM MPSIMBIX U3MEPEHUI:
P 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (DMKCHPOBATH PE3YyIbTATHI MOJTYYEHHOH 3aBUCHUMOCTH
¢u3nyecKkux BeIWYMH B BHUAEC TaOIULl W TpapuUKOB, Je€iaTh BBIBOABI IO pe3yibTaTaMm
HCCIIEIOBAHUS;

coOnrofaTh mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIEIOBaHUM B paMKax
y4eOHOrO0 3KCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JEATENbHOCTH C
HCI0JIb30BAHNEM U3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemath pacy€THbIE 3aJauyd C SBHO 33JaHHOM (DU3MUYECKON MOJIeNblo, HUCHOJb3Ys
(u3nyeckue 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHAJIW3a yCJIOBUS 3a/1a4l BHIOMPATh (GU3NYECKYIO
MOJIeNb, BBIIENATh (DU3MYECKHE BEIMYMHBI U (QOPMYINbl, HEOOXOAMMBbIE s €€ pelleHus,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEHHOTO 3HaUYeHUs (PU3UUECKON BEJINYMHBI,

pelaTh KaueCTBEHHbIE 3a/auM: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUUBYIO LEMOUYKY
paccyKJeHU ¢ ONIOPOH Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUECKUE SIBJICHMS,;

UCIOJIb30BATh NP PELICHUH YU€OHbIX 33124 COBPEMEHHbIE HH(OPMAIIIOHHBIE TEXHOJIOT MU
IUIl TIOUCKA, CTPYKTYPUPOBAaHMs, HWHTEPHNpETallMM M NpPEACTaBICHUA Y4eOHOW M Hay4dHO-
HOMYJIAPHON HH(POPMALIUY, TOJIyYEHHOH U3 Pa3IMYHbIX HCTOYHUKOB, KpUTUYECKH aHATU3UPOBAThH
[0JIy4aeMyro UH(popMaLuio;

OOBSICHATH NMPUHLUIBI ACHCTBUS MALIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, Pa3inyaTh
yCJIOBHS UX O€30I1aCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KU3HH;

IPUBOANUTH IPUMEPHI BKJIAZA POCCHUCKUX M 3apyOEXkHBIX YUEHBIX-(U3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BATh TEOPETUYECKHIE 3HAHU 110 (PU3HKE B MOBCETHEBHOM KU3HU 7151 00eCTIeUeHUs
0€3011aCHOCTH MpHU 00palleHUH ¢ MPUOOPaMHU U TEXHUUECKUMH YCTPOHUCTBAMH, [Vl COXPAHEHUS
3JI0pOBbsI U COOJIOJICHUS HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B OKpYXarolel cpene;

paloTath B IpyIlIie ¢ BHIIOJIHEHUEM Pa3IMUHBIX COLUAIBHBIX POJICH, IIaHUPOBATh PAOOTY
IpYyIIBbl, palMOHAIBLHO paclpelesiaTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYalUsAX, aJCKBaTHO OLIEHMBATh BKJAJ KaXJOTO U3 YYaCTHUKOB TIPYIIIbI B
peleHre paccMaTpuBaeMOi POOIEMBI.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBaHue pazzienioB U TeéM MPOrpaMMBbI KonunuectBo yacos
Cero OHTPOJILHEIE AKTUUYECKUE
/1 B K I
paboThI paboTsI

Paznen 1. PUBUKA U METO/IbI HAYYHOTI'O IIO3HAHUA

1.1 |®wusuka u METOJbI HAYYHOTO TIO3HAHUS 2

Uroro no pazgeny 2

Pa3zpen 2. MEXAHUKA



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

Ne HanmenoBanue pa3nesnoB U TEM IPOrpamMMBbl KomnyecTBo 4yacos
n/n Bcero|  Koutposbhbie [IpakTuuecKue
paboThl paboThI
2.1 |Kunemaruka )
2.2 |/lunamuka 7
2.3 |3aKoHBI COXpaHEHHUSI B MEXAHUKE 6 1 1
Wroro mo paznmeny 18
Pazgen 3. MOJIEKYJISAPHASI ®U3UKA U TEPMOIMHAMUKA
3.1 | OcHOBBI MOJIEKYISIPHO-KHHETUIECKON TEOPUH 9 1
3.2 | OCHOBBI TEPMOTMHAMHKH 10 1
3.3 |Arperarnsle coctosiHus BeniecTBa. Da3zoBbie 5
Mepexoabl
Hroro no pazgeny 24
Paznen 4. DJIEKTPOANHAMUKA
4.1 |DnexrpocTraTuka 10 1
4.2 |TloCTOSIHHBIN AJIEKTPHUYECKHII TOK. TOKH B 12 1 1
pa3IMYHBIX cpeaax
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 68 4 4
11 KJIACC
No | HaumeHoBaHuME pa3/iesioB U TEM MPOrpaMMBbl KommuectBo yacos
n/n Bcero|  KonTponbHble I[TpakTHYecKHe
paboThI paboThI
Paznen 1. 9JIEKTPOIUHAMUKA
1.1 |MarauTtHOe noJie. DJIeKTpOMarHuTHAs 11 1 3
WHTYKIIHS
Hroro mo pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 |MexaHUYECKHE U JEKTPOMArHUTHBIC 9 1
KoJebaHus
2.2 |MexaHW4yecKue U PICKTPOMArHUTHBIC BOJIHBI| 5 1
2.3 |Ontuka 10 3
Utoro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

3.1 | OcHOBBI crienManbHOM Teopun 4 1
OTHOCHUTEIHLHOCTH

Utoro mno pazneny 4

Pazgen 4. KBAHTOBAS ®U3UKA

4.1 |DneMeHTHI KBAHTOBOM ONTHKH 6

4.2 |Ctpoenue aToma 4

4.3 |ATomHOE AIpO 5
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Ne | HaumenoBaHue pa3zenoB ¥ TEM POTpaMMBbl KomnyecTBo 4yacos
n/n Bcero|  KourposbHbie [IpakTuuecKue
paboThI paboThI
Hroro no pazgeny 15
Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU
5.1 |DnemeHTBl aCTPOHOMHUHU U aCTPOPUIUKU 7 1 I
Hroro no pazneny 7
Paznea 6. OGOBIIAIOIIEE IOBTOPEHHUE
6.1 |OO6o6uraroriee MTOBTOPSHHE 4 I
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68 4 7
[TPOTPAMME
MHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC
Ne Tema ypoxka KomnuecTBo yacoB
n/n Bcero| Konrtposbnsle | [IpakTnueck
paboThI paboThI
1 |®usuka — Hayka o npupoje. Hayunsie MeTo1bl MO3HAHUS 1
OKpYKaloILEro Mupa
2 |Ponb u mecTo ¢uzuku B GOpMHUPOBAHUH COBPEMEHHOMN 1
Hay4YHOM KapTUHBI MHpa, B IPAKTUYECKOH EATEIbHOCTH
monen
3 |Mexaunueckoe asmxeHne. OTHOCUTEIHLHOCTE 1
MeXxaHUuecKoro IBuxeHus. [lepemernienne, CkopocTs,
yCKOpEHue
4 | PaBHOMEpHOE NPSAMOJIMHEWHOE JIBU)KEHUE 1
5 |PaBHOyCKOpEHHOE NPAMOJMHEWHOE JBU)KEHUE 1
6 |CBoOoaHOE majeHue. Y CKOpeHrue CBOOOIHOTO MaCHUs 1
7 |KpuBosmHeiiHoe nBxkeHue. [ BuxkeHne MmaTepuaabHoOi Touku | 1
110 OKPY’KHOCTH
8 |IIpunuum otHOcHTeNbHOCTH ["anunes. iHepiuaibpHbIe 1
cucreMsbl orcuera. [lepselii 3akoH HeroToHa
9 [Macca tena. Cuna. [IpuHuun cynepno3unuuu cui. Bropou 1
3ak0oH HploTOHA 17151 MaTepuaNbHON TOUKU
10 |Tperuu 3akoH HbroToHa [ MaTepHaIbHBIX TOUEK 1
11 |3akon BcemupHoro TsroteHus. Cuna tsoxkectu. [lepBas 1
KOCMHUYECKasi CKOPOCTb
12 |Cuna ynpyroctu. 3akon 'yka. Bec tena 1



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
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Ne Tema ypoxka KomnyecTBo 4yacos
n/n Bceero| Konrtpousbnble | [IpakTrueck
paboThI paboThI
13 |Cwuna tpenus. Koaddunuent tpenus. Cuna conpoTHBICHUS 1
IIPY IBIKESHUH TeJIa B )KUIKOCTH WJIH ra3e
14 |IloctynaTenbHOE U BpalaTEIbHOE IBUKEHHE a0COIIOTHO 1
TBEpAOro Ttena. MomeHt cuibl. [1nedo cuibl. YcnoBus
paBHOBECHS TBEPIOIO Tela
15 |Mmmynbc MaTepuaabHOM TOUKH, CUCTEMBI MaTEPUATbHBIX 1
ToueK. MIMITybC CHITBI. 3aKOH COXpaHEHUS UMITYIIbCA.
PeaktuBHOE NBHKEHUE
16 |PaboTa 1 MOITHOCTH cHutbl. KnHETHUECKas SHEPT s 1
MaTepuaabHOU Touku. Teopema 00 U3MEHEHNH KUHETUYECKOH]
SHEPTUU
17 |[oTtenmmanbHas sHeprus. [loTeHIIMaTBHAS YPHEPTUS YIIPYTO 1
neopMHupoBaHHOW TIPYKUHBIL. [loTeHIIMANBHAS SJHEPTHUS TeIa
BOJIM3H IOBEPXHOCTH 3eMIIH
18 |ITloTeHnMabHBIC U HENMOTCHIIUATbHBIC CHITBI. CBSI3b PabOTHI 1
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM MEXaHMYECKOU
SHEPTHUU CUCTEMBI TeIl. 3aKOH COXPaHEHHS MEXaHUIECKOU
SHEPTUHU
19 |JIaGopatopHas pabora «VcciemoBanue cBsizu padoThl cuibi ¢ | 1 1
M3MEHEHHEM MEXaHWYECKOM 3Hepruu Tejia Ha IpuMepe
PacCTsKEHUS PE3UHOBOTO KIyTay
20 |KontponbHas padota no teme «Knnemaruka. JluHamuka. 1 1
3aKOHBI COXpaHEHUSI B MEXaHUKE»
21 |OcHOBHBIE MOJOXKEHUS MOJIEKYISIPHO-KMHETUYECKOH Teopun. | 1
bpoynoBckoe aeuxenue. Juddy3us
22 | XapakTtep IBWKEHUS U B3aUMOJCUCTBUS YaCTHUIL BEIIECTBA. 1
Mopnenu cTpoeHus ra3oB, KUIKOCTEH U TBEPBIX TEI
23 |Macca monekyi. KomnuectBo BemectBa. [loctosiHHas 1
ABoraapo
24 |TemnoBoe paBHOBecue. TemmepaTypa u e€ u3MepeHue. 1
[IIxana Tremneparyp Llenbcus
25 |Uneansusiii ra3 B MKT. OcnoBHoe ypaBHeHue MKT 1
26 |AOcomoTHasi TeMIiepaTypa Kak Mepa CpeJHeil KWHETHUYeCKON 1
SHEPruM JABIKEHUS MOJIeKyN. YpaBHeHue MeHeneena-
Knaneitpona
27 |3akoH JlanpToHA. ['a30BbIC 3aKOHBI 1
28 |JlaGopaTopHas pabora «lccnenoBaHue 3aBUCUMOCTH MEXIY 1 1
napaMeTpamMu COCTOSIHHSI Pa3pEeKEHHOTO Ta3ay
29 |U3omporiecchl B uAeaIbHOM ra3e u UX rpaduieckoe 1
MIpe/ICTaBJICHHE
30 |BuyTpeHHss SHEPTHs TEPMOIMHAMUYECKOW CUCTEMBI U 1

criocoObl € u3MeHenus. KonndyecTBo TEmnoTsl U paboTa.

BHYTpeHHHH OHEPTHUA OAHOATOMHOI'O UJCAJIBHOTO I'a3a



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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Ne Tema ypoxka KomnyecTBo 4yacos
n/n Bceero| Konrtpousbnble | [IpakTrueck
paboThI paboThI

31 |Bunasl Temonepenadn 1

32 |YnpenbHas TEMIIOEMKOCTH BemecTBa. KOIM4ecTBO TEmIoThI 1
IpH Terionepenaye. AauadaTHeli npouece

33 |[lepBblii 3aKOH TEPMOJIUHAMUKH U €TO TPUMEHEHHE K 1
M30TIpoIIeccam

34 |HeoOpaTuMOCTh MPOIIECCOB B pUpoie. BTopoii 3akoH 1
TEPMOUHAMHUKHI

35 |IIpunnun aevicrBus u KI1/] TerioBoii ManmmHb 1

36 |Lukn Kapnuo u ero KII/]

37 |Dxonormueckue MpooIeMbl TETIOIHEPT€TUKA 1

38 |O6o6marommii ypok «Monekyisipaas ¢puznka. OCHOBBI
TEPMOINHAMHKID)

39 |KonTpospHas paboTa o Teme «MouekyisipHas (Gu3uKa. 1 1
OCHOBBI TEPMOTTHAMHKIDY

40 |IMTapooOpa3oBaHue U KOHJACHCANHS. VcapeHre U KUTICHHE 1

41 |AOGcontoTHas U OTHOCHTEIIbHAS BIAXKHOCTH BO3/IyXa. 1
Hacsimennsiit nap

42 |Tsepnoe teno. Kpucrammmueckue u aMmopHbIE Tema. 1
AHM30TPOTIHS CBOUCTB KPUCTAIIOB. JKUIKME KPUCTAILIBI.
CoBpemMeHHbIE MaTepuabl

43 |IlnaBrneHue U KpUCTAUTH3aLUs. Y IeIbHAs TEIIOTa 1
iaBnenus. CyOaumarus

44 | YpaBHEHHE TEIUIOBOTO OaylaHca 1

45 |DnekTpu3anus Tell. DIESKTPUUYSCKUH 3aps. [[Ba Buma 1
ANEKTPUYECKHUX 3apsI0B

46 |IIpoBOIHMKH, TUAIIEKTPUKU U TIOTYIPOBOJHUKHU. 3aKOH 1
COXPaHEHUS AJNEKTPUUYECKOTO 3apsia

47 |BzaumoneucTsue 3apsiioB. 3akoH Kynona. TouedHbn’ 1
ANEKTPUYECKUH 3apsiji

48 |Hampspk€HHOCTB 37eKTprudecKoro noJis. IIpuHuun 1
CYNEpHO3UIMH AIEKTPUUYECKUX MosIeH. JInHuu
HaIPsHKEHHOCTH

49 |Pabota cui anekTpocraTudeckoro nois. [lotenuuan. 1
Pa3zHoCTh MOTEHIMAIOB

50 |IIpoBOAHMKH U TUDIEKTPUKHU B DIIEKTPOCTATUUYECKOM IIOJIE. 1
JluaneKkTpuyuecKkasi IpOHUIIAEMOCTh

51 |DnexTpoemkocTs. Konaencarop 1



https://m.edsoo.ru/ff0c5c36
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Ne Tema ypoxka KomnyecTBo 4yacos
n/n Bceero| Konrtpousbnble | [IpakTrueck
paboThI paboThI
52 | DneKTpoEMKOCTh MIIOCKOTO KOHAEHCATOpa. DHEPTHS 1
3apsHDKEHHOTO KOHIEHCATOpa
53 |JlabGopaTtopHas pabora "M3mMepeHne 3IeKTpOEMKOCTH 1 1
KOHJIeHcaTopa"
54 |IlpuHuun aelcTBUS U MPUMEHEHNE KOH/IEHCATOPOB, 1
KOITUPOBAJILHOTO aniapara, CTPyHHOTO IpUHTEpa.
DnexTpocTaTHUecKas 3alluTa. 3a3eMIIeHHe 3IEKTPOonpuOopoB
55 | DneKTpUUYeCKHil TOK, YCIOBHS €ro CyIeCTBOBaHUSI. 1
[Tocrosiuusiil Tok. Cuna Toka. Hanpspxenue. ConpoTuBiieHHE.
3axon Oma Juis yyacTka Lenu
56 |IlocnemoBaTtenbHOE, MAPAILICIBHOE, CMEIITIAHHOE COCTUHCHIE 1 0.5
npoBoAHUKOB. JIabopaTtopHas padota «13yuenue
CMEIIaHHOTO COETMHEHHSI PE3UCTOPOBY
57 |PaboTa 1 MOIITHOCTH AJIEKTPUUYECKOTO TOKA. 3aKkoH J[>koyis- 1
Jlenna
58 |3akon OMa s IOJTHOM (3aMKHYTOMW) DJIEKTPUICCKON TISTIH. 1 0.5
KopoTtkoe 3ambikanmne. Jlabopartopras padota «M3mepenne
OJIC ucToyHrKa TOKA U €r0 BHYTPEHHETO CONTPOTUBIICHUS
59 |Pesepubriit ypok. KonTpoasHas paboTta o teme 1 1
"OnexTpoaunamuka” / Beepoccuiickas mpoBepoyHas paboTa
60 |OO6ob6maromuii ypok «ieKTpoauHaMukay / Becepoccuiickas 1 1
poBepoyHasi pabora
61 |DnekTpoHHAas MPOBOJAMMOCTD TBEPBIX METAJLIOB. 1
3aBUCHUMOCTh CONPOTHUBIICHHUS METAJUIOB OT TEMIIEPATYPHI.
CBepXInpoBOJIUMOCTb
62 |DnexTpuyeckud TOK B Bakyyme. CBOUCTBA 3JIEKTPOHHBIX 1
My4KOB
63 |[lomynpoBOAHHMKH, UX COOCTBEHHAS U TPUMECHAS 1
npoBoauMocTh. CBOUCTBa p—N-miepexoa.
[TonynpoBOAHUKOBBIE TPUOOPHI
64 |DnexTpuyYecKUU TOK B pacTBOPAX U paciliaBax dMEKTPOIUTOB.| 1
DNEKTPOIUTHYECKAs JUCCOIUAIUS. DIEKTPOIIN3
65 |DnexTpuyeckuu TOK B razax. CaMOCTOSTENbHBIN U 1
HECAMOCTOATENbHBIN pa3psa. Mosaus. [1nazma
66 |DnexTpudeckue NpuOOPH! U YCTPONUCTBA U UX MPAKTUUECKOE 1
npuMmeHenue. [IpaBua TeXHUKN O€30MaCHOCTH
67 |KontposbHas paboTa 1o Teme «JIEeKTPOCTaTHKA. 1 1
[TocTOstHHBIN 2NIEKTPUYECKUI TOK. TOKH B pa3IMUHbIX
cpeaax»
68 |Pe3epBHbIii ypok. Obobmaromuii ypok no temam 10 kiacca 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4

11 KJIACC


https://m.edsoo.ru/ff0c72c0
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Ne Tema ypoxka KomnuecTBo yacos
n/n Beero| Konrponsnsie | IlpakTnuec
paboThI paboThI
1 |IlocrosiHHBIE MarHUTHI U UX B3aUMO/IeHcTBHE. MarHuTHOE 1
rose. Bexrop MarHUTHOM MHAYKIMH. JINHUA MarHUTHON
WHIYKIIAA
2 |MarauTtHOe 1oJie MPOBOAHMUKA ¢ TOKOM. OTBIT DpcTena. 1
B3anmoelictBre NpoBOJHUKOB C TOKOM
3 |Jlaboparopnas paboTa «/3yueHne MarHUTHOTO OIS KaTymky | 1 1
C TOKOM»
4 | JleficTBME MarHUTHOTO I0JI HA IPOBOJHUK ¢ TOKOM. Cuna 1 1
Awmriepa. JlabopaTtopHas pabota «lccrnenoBanue neicTBUS
MMOCTOSTHHOTO MarHWTa Ha PAMKY C TOKOM)
5 |/JleficTBMEe MarHUTHOTO TIOJISI HA IBIKYIIYIOCS 3apsHKEHHYIO 1
yactuiy. Cuna Jlopenia. Pabota cusl Jlopenna
6 |DnekrpomarauTHas HHAYKIHUS. [IoTOK BEKTOpa MarHUTHOM 1
uaaykuud. JJ1C naaykuuy. 3aKoH 31eKTPOMarHuTHOM
nHayknuu Papanes
7 |JIaboparopHas pabota «lccnenoBanue sBICHUS 1 1
AIIEKTPOMArHUTHOW WHTYKIIAW)
8 |HuayktuBHOCTH. SBNeHne camonHaykimu. JJ[C 1
CaMOMHJIyKIIMH. DHEPIrHsl MATHUTHOTO TOJISl KaTYIIKU C TOKOM.
DJIEKTPOMArHuTHOE MOJie
9 |TexHuueckue ycTpoiCTBa U UX IPUMEHEHUE: TOCTOSTHHbIE 1
MarHuThl, 3JIEKTPOMArHUTHI, 3JIEKTPOBUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS NeYb
10 [O6o6maromuit ypok «MarHuTHoe moJie. DJIeKTpOMarHuTHas 1
WHTYKIIHS
11 [KontpoasHas paboTta o reme «MarHuTHOE IOJI€. 1 1
DNeKTPOMarHUTHAS UHIYKLIHS
12 |CBoOoaHbIe MeXaHHUECKHE KoeOanus. ['apmMoHnUeckue 1
KoJjeOaHus. YpaBHEHHE TaPMOHUYECKUX KOJICOaHHH.
[IpeBpaienue sepruu
13 [JIaGoparopnas padota «MccaenoBaHue 3aBUCUMOCTH IEpUOIa 1 1
MaJibIX KoJIeOaHUii Tpy3a Ha HUTU OT JUIMHBI HUTHU U MacChl
rpy3a»
14 |KonebatenbHbId KOHTYpP. CBOOOIHBIE SEKTPOMArHUTHBIE 1
Kosie0aHUs B UI€AIBHOM KOJe0aTeIbHOM KOHTYpe. AHAIOTUs
MEX/ly MEXaHMUECKUMH U IEKTPOMArHUTHBIMU KOJIeOaHUSMHU
15 |®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UJI€ATLHOM 1
Kosie0aTeIbHOM KOHTYpe
16 |IIpencraBieHue o 3aTyXaroUINX KoJeOaHUsAX. BbIHYKIeHHbIE 1
MexaHnueckue kojeOanus. Pesonanc. BeiHykeHHbIe
3JIEKTPOMArHUTHBIE KOJIEOaHUs
17 |IlepemenHbId TOK. CHHYCOMIAIEHBIM IEPEMEHHBIN TOK. 1

MoIIHOCTh MEPpEMECHHOTO TOKA. AMHJ’II/ITYHHOC n ,Z[eI/IVCTBYEOH_[CC
3HAYCHUC CUJIbI TOKA U HAIIPSKCHU A
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Ne Tema ypoxka KomnuecTBo yacos
n/n Beero| Konrponsnsie | IlpakTnuec
paboThI paboThI
18 |Tpanchopmarop. [IpousBocTBO, epenava u moTpedIcHue 1
JNEKTPUYECKON SJHEPTUU
19 | Ycrpo#cTBO M MpaKTHYECKOE TPUMEHEHUE dIIEKTPUIECKOTO 1
3BOHKA, F€HepaTopa MePEeMEHHOTO TOKA, IMHUN
ANIeKTporepeaay
20 |DKO0JIOTUYECKUE PUCKH IIPH MPOU3BOJICTBE AICKTPOIHEPTHH. 1
KynbeTypa ncnosnb30BaHHs AJIEKTPOIHEPTUHU B IOBCETHEBHOH
KU3HH
21 |MexaHHYECKHE BOJIHBI, YCIOBUS pactipocTpaHernus. [lepuo. 1
CKopoCTh pacrpocTpaHeHHs U JUTHHA BOJHBI. [loniepeunsie u
MIPOJIOJTBHBIE BOJIHBI
22 |3Byk. CxopocTs 3ByKa. ' poMKoCTh 3ByKa. BeicoTa TOHA. 1
TemOp 3ByKa
23 | DneKTpOMarHUTHBIC BOJIHBI, HX CBOMCTBA U CKOpOCTh. IlIkama 1
AJIEKTPOMArHUTHBIX BOJTH
24 |TIpuHIUIB PaTHOCBSI3H U TeJIeBUICHUS. Pa3BuTHE Cpe/icTB 1
cBs3u. Pagnonokanus
25 |KonTponbsHas padota «KoneOaHust ¥ BOJTHBI 1 1
26 |IIpssmosMHEHOE pacpocTpaHEHUE CBETA B OJHOPOIHOM 1
cpene. Todyeunslit HICTOUHMK cBeTa. JIyd cBeTa
27 |Otpaxxenne cBeTa. 3aKOHBI OTpakeHus cBeta. [loctpoenue 1
M300pakeHUH B IJIOCKOM 3epKajie
28 |IIpemomnenue cBera. [losiHOE BHyTpEeHHEE OTpakeHHE. 1
[IpenenbHBIW yroJl MOJIHOTO BHYTPEHHET0 OTPaXKEHUS
29 |JIaboparopHas pabota «3mepenue nmokaszarens npeiomiienus | 1 1
CTEKJIa»
30 |JIunzel [loctpoenue nzobpaxenuit B tuH3e. @opmyna Tonkon | 1
JUH3bL. YBENUYCHUE JTMH3BI
31 |JIaGoparopHas pabota «lccmenoBanue cBOWCTB m3o0paxenui | 1 1
B JIUH3aX»
32 |Iucnepcus ceeta. CoXHBIN cocTaB Oenoro ceera. Lser. 1 1
JlaboparopHas pabota «HabmroneHue qucnepcuu cBeTay
33 |Unrepdepenuus ceta. Audpaxmus ceera. JJudpakunonnas 1
peméTka
34 |[TomepeuHocTh cBeTOBBIX BOJH. [lomsipusanus cBera 1
35 |Onrtuyeckue mpuOOpsl U YCTPOUCTBA U YCIOBHSI UX 1
0€3011acCHOTO MPUMEHEHUS
36 |['paHuIlbl IPUMEHUMOCTH KIACCUYECKOU MEXaHUKHU. 1
[TocTynatel cienuaaIbHOW TEOPUN OTHOCHUTEIHLHOCTH
37 |OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMe ieHne BpemeHu u | 1

COKpalICHUC TJINHbI
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Ne Tema ypoxka KomnuecTBo yacos
n/n Beero| Konrponsnsie | IlpakTnuec
paboThI paboThI

38 |DHeprus U UMITYJIbC PEIATHBUCTCKOU YacTUIlbl. CBs3b Macchi ¢| 1
SHEpPTUer U UMITYJIbCOM. DHEPrusl MOKOS

39 |KontpompsHas padora «Ontuka. OCHOBBI crienaibHOM Teopun | 1 1
OTHOCHTEIIEHOCTI

40 |Dotonbl. Dopmyna [ranka. DHEPrus U UMITYILC GOTOHA 1

41 |OrtkpeiTHe u uccnenoanue Gorodddexra. OnbiTol A. T 1
CroneroBa

42 |3akonsl hoTodrddekra. YpaBHeHHE DWHIITEHHA TS 1
dbotorddexra. «Kpacuas rpanumay Gorordpdexra

43 | daBnenue ceera. Onwitel I1. H. JIebeneBa. Xumuueckoe 1
JNIEUCTBUE CBETA

44 | TexHuueckue ycTpoiiCTBa U MPaKTUUECKOE TPUMEHEHHE! 1
(dboTormeMeHT, (HOTONATUNK, COTHEUHAs OaTapesi, CBETO MO/

45 |Pemenue 3ama4 o TeMe «JIEMEHTHI KBAHTOBOW OTITHKM 1

46 |Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccestHuro 1
a-yacTuil. [ImanerapHas Mozenb aroma

47 |Ilocrynarsl bopa 1

48 |W3nydenue u noriomieHue (GOTOHOB MPHU MIEPEXO0IE aTOMa C 1
OJIHOTO YPOBHS SHEPrUU Ha Ipyroi. Buasl ciekTpos

49 |BomHoBbIe cBoMCTBA YacThil. BosHel ne bpouds. 1
Kopnyckynspro-BonHoBou Ayanu3m. CHOHTaHHOE U
BBIHYXJICHHOE U3Ty4eHHE

50 |OTtkpeiTHE paguoakTuBHOCTU. OmBITH Pe3epdopaa no 1
OTIPEJIENIEHUIO COCTAaBa PAJAMOAKTUBHOTO U3Ty4YEHUS

51 |Caouctsa anba-, 6era-, ramMmma-uziaydeHus. BausHue 1
PaAMOAKTUBHOCTH HA KUBBIE OPraHU3MBI

52 |OtkpbITHE IPOTOHA U HeUTpoHA. M3oTomnbl. Anbda-pacna. 1
DNEeKTPOHHBIM U TO3UTPOHHBIN OeTa-pacmnaj. ['amma-
U3ITy4YeHue

53 |DHeprus cBs3U HYKJIOHOB B sJipe. SlnepHble peaKinu. 1
Snepuslii peakrop. [Ipo0OiaeMbl, mepcrneKTUBBI, SKOJIOTHYECKHE
ACTIEKTHI AJIEPHOU IHEPTETUKHI

54 |DnemeHTapHbie YacTHIBI. OTKPBITHE MO3UTPOHA. MeTOoIbI 1
HaOIOJIEHUS ¥ PErUCTPAIlUH dJIEeMEHTApHBIX YacTHil. Kpyribrit
cton «DyHIaMeHTalbHbIe B3auMoIeucTBUA. EanHCcTBO
(bu3nUecKOU KapTUHBI MUpa»

55 |Dransl pazButus acrpoHomu. [Ipuknaagnoe u 1

MHPOBO33PEHUYECKOE 3HAUEHHUE aCTPOHOMUHU. By 3BE€31HOTO
Heba. Co3Be3us, ipKHe 3BE3/1bl, IUTAHETHI, UX BUJIUMOE
nBuxkeHue. CoaHeuHas cUCTeEMa
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Ne Tema ypoxka KomnuecTBo yacos
n/n Beero| Konrponsnsie | IlpakTnuec
paboThI paboThI
56 |Comnnne. ConHeuHast akTHBHOCTb. Mcrounuk sHeprun CosHia 1
" 3BE3N
57 |3BE311bl, UX OCHOBHbBIE XapAKTEPUCTUKHU. 3BE3/IbI ITTABHOU 1
MOCJIEIOBATEIIbHOCTU. BHYTpEeHHEE CTPOCHUE 3BE3I.
CoBpeMeHHBIE MPEICTABICHHUS O IIPOUCXOKICHUH U 3BOJIOINN
ConHua u 3B€37
58 |Muneunwr [Iyre — mama ["anakTuka. [lonoxenue u quxenne | 1
Connua B I'anaktuke. ['anaktuku. YépHble AbIPHI B SApax
raJIakKTUK
59 |Bcenennas. Paz6eranue ramaktuk. Teopust bosibiioro B3peiBa. 1
PenukroBoe nznmydenue. MeraraiakTiuka
60 |HepemenHbie mpoOIeMbl aCTPOHOMHH
61 |KoHTpompHas paboTa «JIeMEHThI aCTPOHOMHH U 1 1
acTpOPU3UKNY
62 |O6oOmaromwmii ypok. Pois hpm3HKu 1 aCTpOHOMHH B 1
SKOHOMHYECKOM, TEXHOJOTHUECKOM, COITMATLHON M STHUECKOMN
cdepax 1eaTenbHOCTH YelloBeKa
63 |O6o6maronuii ypok. Ponbs 1 Mmecto U3k 1 acTpOHOMHUH B 1
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa
64 |O6o6maronuii ypok. Poib ¢pusznueckoii Teopun B 1
(hopMUPOBaHUM MPECTABICHUN O PU3NUECKON KapTHHE MUpPa
65 |O6o06maronuii ypok. Mecto Gu3H4eCcKO KapTHHBI MUpPa B 1
o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIpeICTaBJICHUM O MpUpoIe
66 |PesepBHbIif ypok. MarHuTHOE moJjie. DJIEKTPOMarHuTHAs 1
WHIYKINS
67 |PesepBHblii ypok. Onruka. OCHOBBI CIICIIMAIBHON TEOPUH 1
OTHOCHUTEIIbHOCTH
68 |Pesepnblii ypok. KBantoBas ¢usuka. DnemenTs actpoHomuu u| 1
acTpopU3UKH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

MPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI' PAMMBbI

10 KJIACC
Kon .
T IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJabTara
JeMoHCTpHpOBaTh Ha IPUMEPAX POIb U MeCcTO (PH3HKH B (POPMUPOBAHUU COBPEMEHHON HayqIHON
10.1 KapTUHbl MHUpA, B Pa3BUTHH COBpeMeHHOfI TCXHUKH H TCXHOJ’IOFHﬁ, B HpaKTH‘ICCKOﬁ JCsI-

TEJIbHOCTH JI0AeH



https://m.edsoo.ru/ff0d1784

Koxa
IPOBEPAEMOro
pe3yJbTara

10.2

HpOBepﬂeMLIe NnpeaAMETHbIC PE3yJIbTAaThbl 0OCBOCHUA OCHOBHOM
06p330BaTeJ’ILHOﬁ NnporpamMmasl CpeaHET O oﬁmero 06pa3OBaHI/Iﬂ

YV4auTeIBaTh TrpaHulbl IPUMCHCHHA HU3YYCHHBIX (1)I/ISI/I‘ICCKI/IX MOJICTICH: MaTtepualibHas TOYKa,
HHEpHHaJIbHasg CUCTEMA OTC‘{éTa, a0COIIFOTHO TBépZ[OG TCIO0, HZ[C&HLHLIP'I ra3; MoAeIu CTPOCHU
ra3oB, JKUAKOCTEH U TBépI[I)IX TCI, TOYCUYHBIN 3HeKTpPI‘leCKPII>'I 3apsd — IIpyu pCIICHU N (1)I/ISI/I‘IGCKI/IX
3aJa4d

10.3

PacmosnaBath ¢usnueckue sBiacHUS (IPOIECCH) U OOBACHATH MX HA OCHOBE 3aKOHOB MeEXa-
HUKH, MOJEKYJSIPHO-KUHETUICCKOH TEOPUU CTPOCHHS BEIIECTBA M IJICKTPOTUHAMUKH:
pPaBHOMEpHOE W PaBHOYCKOPEHHOE IPSAMOJIMHEHHOE IBH)XKEHHE, CBOOOJHOE NajeHHe Tell,
JIBUKEHHE TI0 OKPY)KHOCTH, WHEpLHUsA, B3aumMoOJeicTBUE Ten; udQy3us, OpOyHOBCKOE
JBIDKEHHE, CTPOCHHUE XUIKOCTeH U TBEPIBIX Tel, U3MEHEHHE 00bEMa TeN MpPU HArpeBaHHH
(oxiax<ieHnn), TEIIOBOE PaBHOBECHE, UCMIAPEHUE, KOHJCHCALUS, TUIABIEHHEe, KPHCTAILIN3a-
1Usi, KUTICHHUE, BIAXKHOCTh BO3MyXa, MOBBINICHUE JIaBICHUS ra3a MpU €ro HarpeBaHWU B 3a-
KPBITOM COCYZE, CBSI3b MEXK/Y IapaMeTpaMHi COCTOSHHMS Ta3a B H30IPOLIECCaX; dIEKTPH3ALINS
TeJl, B3aMMOJICHCTBHE 3aPsiI0B

10.4

OnuceIBaTh MEXAaHUYECKOE IBHKEHHUE, UCTONB3YS (PU3NYEeCKHE BEIMYMHBI: KOOPIMHATA, ITyTh,
NEPEMELLIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUIIa, UMITYJIbC TENla, KHHETHYECKAs DHEPTus,
MOTCHIIMATBHASL PHEPTHS, MEXaHNYECKas pad0Ta, MEXaHWIECKasi MOIITHOCT; TIPH OITMCAHUH TIPa-
BIJIBHO TPaKTOBATh (PU3MUECKUI CMBICI HCIIOIb3YEMBIX BEINYHMH, HX 0003HAUCHHS U CIMHHIIBL,
HaXOJIUTh ()OPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3HYECKYIO BEIMUMHY C APYTUMH BEIHMUHHAMHU

10.5

OmnwuceIBaTh H3yYCHHBIE TETJIOBBIE CBOMCTBA TEJ U TCIUIOBEIC SBJICHUS, HCIOB3YS (PU3NICCKHE
BEIMUYUHBL: JaBJIEHUE Tra3a, TeMmIlepaTypa, CpeAHssl KUHETUYECKas SHEPIrus XaoTHYECKOIo
JBUOKEHUSI MOJIEKYJ, CpEAHEKBaJpaTHU4HAas CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHSS DHEPTHUs, paboTa raza, K03 HUIHECHT MOJIC3HOr0 ACHCTBHS TEIUIOBOIO JBUTATEIIS;
IpU ONHCAHUM IIPAaBIJIBHO TPAKTOBATh (PU3MUECKUIl CMBICI HCIIONB3YyEMBIX BEIHYHH, UX
0003HAYCHNS U SIMHUIIBI, HAXOAUTH (DOPMYIIBI, CBSI3BIBAIONINE TAHHYIO (PU3NUYECKYIO BETUUNHY
C IpyTMMU BEIMYUHAM

10.6

OnucelBaTh H3YYEHHBIE D3JIEKTPUYECKUE CBOMCTBA BELIECTBA U JJIEKTPUUECKUE SIBIICHMUS
(mporieccsl), UCHIONB3YS (PU3NUECKIE BEIMYMHBI: IEKTPHUSCKUN 3apsill, SJEKTPHUECKOE ITIOJIe,
HanpsKEHHOCTh NOJIS, MOTEHLUAJ, Pa3sHOCTb MOTEHIMAOB; MPU ONHCAHUU NPaBHIBHO TpPaK-
TOBaTh (DH3UYECKUH CMBICI HCIONB3YEMBIX BEIHYUH, HX 0003HAUECHUS U COUHHUIIBI; YKa3bIBATE
(hOpPMYITBI, CBSI3BIBAIOIIIE TAHHYIO (PM3MYECKYIO BEIHUNHY C IPYTUMH BEITHUHMHAMH

10.7

AHAJM3UPOBATh PU3MUYECKUE IPOIIECCHI U SIBJICHHS, HCITOIB3Ys (PU3NIECKUE 3aKOHBI M IPUHIIAIIBL:
3akoH BcemupHoro Tsarotenus, I, II u Il 3akonsr HeloTOHA, 3aKOH COXpaHEHUS MEXaHHYECKOM
SHEPruH, 3aKOH COXPaHEHUS MUMITYJIbCa, IPUHIIKMI CYIIEPIIO3UIIMK CHJI, IIPHHIMIT PaBHOIIPABHS
HWHEPIMAIbHBIX CHCTEM OTCYETA; MOJIEKYISAPHO-KHHETHYECKYI0 TEOPHIO CTPOEHHS BEIECTBA,
ra3oBble 3aKOHBI, CBS3b CpeIHEH KHHETHYECKON SHEPrHU TEIUIOBOI'O IBMIKEHHS MOJEKYI C
aOCONIOTHOHM  TeMIepaTypoid, TIepBbIi  3aKOH TEPMOOMHAMHKH; 3aKOH  COXpaHEHHS
JJIEKTPUYECKOTO 3apsaa, 3akoH KysioHa; IpH 3TOM pas3inyaTh CJIOBECHYIO (hOPMYITHPOBKY 3a-
KOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCIOBHUS (TPaHMIIbI, 00JaCTH) TIPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIE IIPUHITHIIEI ISHCTBUS MAIIHH, TPHOOPOB M TEXHUIECKUX yYCTPOUCTB; pa3-
JIMYaTh YCIOBHS UX 0E30MMACHOT0 MCIIOIB30BAHNUS B IOBCEAHEBHOM JKI3HA

10.9

BBIMONHATh SKCIEPUMEHTHI 110 UCCICAOBAHUIO (PU3NYECKUX SIBJICHHH M MPOIIECCOB C HCIOIb-
30BaHUEM MPSIMBIX ¥ KOCBEHHBIX M3MEPCHHIA, TIPH 3TOM (OPMYJIMPOBATH MpodiieMy (3aaavy)
Y TUIOTE3y y4eOHOrO IKCIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEAI0KEHHOTO 000PY/10BaHHS,
MIPOBOJNTH OIBIT U JOPMYITHPOBATH BEIBOJBI

10.10

OcCyIecTBIATh MPSIMBbIE U KOCBEHHBIC M3MEPEHUsS (PU3MUCCKUX BEIHYUH, IIPA STOM BBHIOHPATEH
ONTHMAJIBHBIA CITOCO0 M3MEPEHHS U UCIOIB30BaTh U3BECTHBIC METOMIBI OLEHKH MOrPEITHOCTEH
HA3MEPEHUN




Koxa
IPOBEPAEMOro
pe3yJbTara

10.11

HpOBepﬂeMLIe NnpeaAMETHbIC PE3yJIbTAaThbl 0OCBOCHUA OCHOBHOM
06p330B3TeJ’[LHOﬁ NnporpamMmasl CpeaHET O oﬁmero 06pa3OBaHI/Iﬂ

HccnenoBaTh 3aBUCHUMOCTH MEXIY (DU3NYECKUMHU BEIMUYMHAMHU C MCIOJNB30BAHUEM TMPSIMBIX
U3MEpEHUi; MpU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DMKCHPOBATh PE3YyNbTaThl MOIYIEHHOH
3aBHCUMOCTH (PM3UUECKUX BENUYMH B BUJIE TAOIUI U TPahHKOB, AENATh BEIBOABI 110 PE3yNbTaTaM
UCCIIEI0BAHUS

10.12

Cobntonath mpaBuia 0e30IaCHOrO TPyZAa IIPH IPOBEICHUN UCCICNOBAHUM B paMKaX yd4eOHOro
IKCIEPUMEHTa, y4eOHO-UCCIEe0BATCIbCKOM U IIPOEKTHOH NEATENbHOCTH C HCIOIb30BAHHEM
M3MEPHUTENBHBIX YCTPOUCTB U 1aO0OpaTOPHOI'0 000PYyIOBAHUS

10.13

Pemate pacuéTHble 3a/1a4u C SIBHO 33JaHHON (DM3MUECKOM MOAENBIO, UCHONb3Ys (PU3NUECKHE
3aKOHBI M MPUHIMIIBI; HA OCHOBE aHAJIM3a YCIOBHSI 3aJaud BBIOMPATh (PU3NUECKYI0 MOJETb,
BBLJICIIAITh (PU3UUECKUE BETUYMHBI U (OPMYJIBI, HEOOXOAUMBIEC ISl €€ pElLIeHHUs, IPOBOIUTH
pacyEThl ¥ OIIEHUBATH PEAIbHOCTD MOIYUYCHHOr0 3HAUEHHsI (PU3HUECKOM BETHYMHEI

10.14

Pemrate kauecTBEHHBIC 3a/la4yi: BbBICTpAUBAThb JIOTUYCCKHM HCHPOTUBOPCUMUBYIO M[CIIOYKY
paccyXJIeHHi ¢ oropol Ha N3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH 1 (PU3UYCCKUE SBIICHUS

10.15

Wcnone3oBath pyu pCIICHUN y‘{C6HBIX 3aZla4 COBPEMCHHBIC I/IH(l)OpMa]_H/IOHHBIe TEXHOJIOTUH JIs
MIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALIMH U TPEIICTABICHUS YIeOHON 1 HAyIHO-TIOMYIISIPHOM
uHpOpMaNMY, TOMYYEHHOH M3 pa3IMYHBIX HCTOYHHKOB; KPUTHUCCKH aHAIM3HUPOBATH
HOJTy4aeMyr0 WH(OPMAIHIO

10.16

[IpuBoaUTE MpHUMEPHI BKJIAZAa POCCUHCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHUE MTPOIIECCOB OKPY’KAIOLIET0 MHUPA, B Pa3BUTHE TEXHUKH M TEXHOIOTHH

10.17

Hcnonp30oBaTe TEOpEeTHUECKHE 3HAHMS 1O (PM3MKE B MOBCETHEBHOW JKHM3HU UISA 0OECTICUECHUS
0€30MacHOCTH MpU OOpAIeHUH ¢ IPUOOPaMH U TEXHUIECKUMH YCTPOUCTBAMH, JJISI COXPaHCHHUS
3JIOPOBBSI X COOJIIOICHHSI HOPM SKOJIOTHYECKOTO IIOBEICHISI B OKPY)KaIOMIEH cpere

10.18

PabGotaTh B rpymme C BBIMOJHEHHEM pa3lWYHBIX COLHAIBHBIX pOJeH, MIaHUPOBATh PabOTy
IPYIIIbI, PAMOHAIBHO PACIIPEeNsiTh 0053aHHOCTH U IUIAHUPOBATH JESTEIBHOCTh B HECTAaH-
JapTHBIX CUTYAIHSX, aJeKBATHO OILICHUBATH BKJIAJl KaXKIOT0 U3 YYACTHUKOB T'PYIIIBI B PEIlICHHE
paccMaTpuBaeMoil TPOOIEeMBbI

11 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJabTaTa

111

IIpoBepsiemble mpeAMeTHbIE Pe3yIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTeJbLHOM MPOrPaMMBbI CPeIHEro o01ero 00pa3oBaHus

JeMoHCTpHpOBaTH Ha IPUMEPAX POJb K MECTO (PU3UKH B OPMUPOBAHUH COBPEMEHHON HAYIHOM
KapTUHBl MHpa, B Ppa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJOIMH, B IPaKTHUECKON
JEATENBHOCTH JIIOJICH, IIETTOCTHOCTD U €IMHCTBO (DPM3UIECKON KapTUHBI MHpa

11.2

Y4YUTHIBaTh TPaHUIBI TPAMEHEHUS H3YICHHBIX (DPU3NIECKIX MOAETEH: TOUSUHBIH IeKTPUICCKUI
3apsif, siAepHas MOIENb aToMa, HYKIOHHAs MOJIENb aTOMHOTO SIIpa MPH PeIIeHUH (PU3HIECKAX
3a/1a4

11.3

PacmoznaBate ¢usmueckue sBiIeHHUS (TMPOIECCH) W OOBSICHATH WX Ha OCHOBE 3aKOHOB
ANEKTPOJMHAMUKA M KBAaHTOBOH (PH3HKHU: dIEKTPUUECKast IPOBOIMMOCTD, TEINIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEeWCTBUS TOKA, B3aUMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHIYKLHUA, JeWCTBUE MAarHUTHOIO IOJA Ha MPOBOJHUK C TOKOM M JBWXKYIIMHCA 3apsi,
AJIEKTPOMATHUTHEIE KOJICOAHMSI ¥ BOJIHBI, IPIMOJIHHEHHOE PACIIPOCTPAHEHUE CBETA, OTPAKEHHE,
MpeoMIIeHUe, WHTephepeHnrs, IuGpaknus W MOJSIPH3AIMS CBETa, IUCIEPCHs CBETa,




Koxa
IPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NnpeaAMETHLbIC PE3yJIbTAaThbl 0OCBOCHUA OCHOBHOM
06p330BaTeJ’ILHOﬁ MmporpaMMmabl CpeaHET 0 oﬁmero 06pa30BaHI/IH

(doroanextpuueckuii a3 ekt (porodrddexr), cBeTOBOE AaBIeHUE, BOSHUKHOBEHUE JINHEHYAaTOr 0
CIIEKTpa aTOMa BOJIOPOJIa, ECTECTBEHHAs M NCKYCCTBEHHAs! PaJHOaKTHBHOCTb
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OnuceIBaTh N3yYEHHBIE CBOMCTBA BEIIECTBA (IJEKTPUUECKUE, MATHUTHBIC, ONTHUECKUE, JIEKT-
PUUECKYI0 IPOBOIUMOCTh PA3MUYHBIX CPEI) U IEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI), HC-
HOMB3YsI (PU3NUECKUE BEIMYHUHBL: SIEKTPUUECKHUH 3apsil, CUJIa TOKa, JIEKTPHUECKOe HANpsKEHNUE,
3NIEKTPUYECKOE CONPOTUBIEHHUE, pa3HOCTh moreHimanoB, JJIC, pabora TOKa, HHIYKIUSI
MarHUTHOTO Mo, cuia Awmmepa, cuia JlopeHma, WHIYKTUBHOCTh KAaTYIIKH, SHEPrus
3NEKTPUYECKOr0 U MarHUTHOTO MOJIEH, HEPHO M 4aCTOTa KojieOaHuii B KonebaTeTbHOM KOHTYE,
3apsii U CHjla TOKa B MpOIECCEe TapMOHUYECKHX 3JIEKTPOMATHUTHBIX KojeOaHMM, (hoKycHOE
paccTOsSHUE M ONTHYECKash CUIa JIMH3BI, MPU OMMCAHWM IPABWIBHO TPAKTOBATH (hHU3UUECKHN
CMBICIT HCIOJB3YEMbIX BEIWYMH, HMX OOO3HAYCHUS M EIOWHUIIBI;, YKa3blBaTh (POPMYIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3HUECKYIO BETUYHHY C IPYTUMH BETHUMHAMU
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OmnwuceIBaTh N3y4CHHBIC KBAHTOBBIC SIBICHUS U IPOLIECCHI, UCTIOIB3YS (pU3NUECKUe BETUINHBIL:
CKOPOCTb 3JI€KTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U HMIIYJbC
¢oToHa, MepruoA TMONypacnana, dHEPrus CBS3H aTOMHBIX SAEp; HPU OMHMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3NYCCKUNH CMBICT HCIOJB3YEMBIX BEIHYMH, UX OOO3HAYCHHS W EIWHUIIBI;
yKa3bIBaTh (HOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEIMYMHY C IPYTHMH BEIHIHHAMH,
BBIYHUCIIITH 3HAUCHHE (DM3UUCCKON BEIUIMHEI

11.6

AHanu3upoBaTh (PU3MYECKUE TMPOIECChl M SBICHUS, HCIONB3YS (DU3MYECKHUE 3aKOHBI H
OpuHIMOBEL:  3akoH OMa, 3aKOHBI TIOCJENOBATENFHOIO M HApaJICIBHOTO  COCTMHEHUS
MPOBOAHUKOB, 3akoH JIxoynsi — JleHma, 3akOH 3JIEKTPOMArHUTHOM WHIYKIIMH, 3aKOH
IPSMONMHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPA)KEHHSI CBETA, 3aKOHBI IPETOMIICHUS
CBETa, ypaBHeHHEe DOiiHITEelWHa a1 (QoToddderra, 3aKOH COXpaHEHHUS DSHEPrHH, 3aKOH
COXpAHEHHsI HMITYJbCA, 3aKOH COXPAHEHHUS JIIEKTPUUECKOTO 3apsia, 3aKOH COXPAHECHHUS
MacCOBOT'O YHMCIa, MOCTYJIATH bopa, 3aKOH paaroaKTUBHOTO pacmaja; MpH 3TOM pa3inyarhb
CIIOBECHYIO (hOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPA)KEHUE M YCIOBHS (TPAHUIIBL,
0011aCTH) TPUMEHUMOCTH

11.7

OmnpenensaTe HANPaBICHAE BEKTOpa MHIYKIIUU MATHUTHOTO ITOJISI IPOBOAHUKA C TOKOM, CHIIBI
Awmmiepa n cuibl Jlopenia

11.8

CTpOUThH U ONKCHIBATH W300paXKEHHE, CO3IaBAEMOE TNIOCKHM 3ePKaJIOM, TOHKOH JIMH30M

119

BBINONIHAT 9KCIEPUMEHTBHI 110 UCCICA0BaHUIO (PU3HUECKUX SBJICHHUH U MPOLIECCOB C HCIONb30-
BaHHMEM TMPSIMBIX M KOCBEHHBIX M3MEpPEeHHil; mpu 3ToM GopMyaupoBats mpobiemy (3amady) u
THUIIOTE3y y4eOHOro SKCIEpPUMEHTa, COOMpaTh YCTAHOBKY W3 INPEIJIOKEHHOTO 00OpyIOBaHUS,
[IPOBOJIUTH OMBIT U ()OPMYITHUPOBATH BHIBOJIBI

11.10

OcCyImecTBIATE MPSAMBIE U KOCBEHHBIE M3MEPeHHS (PU3MUICSCKIX BENWYHH; IPU 3TOM BHEIOHMPATH
ONTHMAJIBHBIA CITOCO0 M3MEPEHHS M HUCIIONB30BATh M3BECTHBIC METOIBI OIICHKU ITOTPEIIHOCTEN
H3MEPEHNHN

11.11

HccnemoBaTs 3aBUCHMOCTH (PH3UYECKUX BEIIMYMH C UCIIONB30BAHUEM MIPSIMBIX H3MEPEHUIT; IpH
9TOM KOHCTPYHUPOBATh YCTAHOBKY, (HKCHPOBATH pE3yAbTATHl ITONYyYEHHOH 3aBHCHMOCTH
(¢u3MYeCKNX BENWYMH B BHAE TaOmUI © TrpadUKOB, IelaTh BEIBOABI II0 pe3yibTaTam
HCCIIEIOBAHUS

11.12

CobmrogaTh mpaBmia 6€30MacHOro TPYyAa IPH MPOBEICHUH CCIEAOBAHII B paMKax yaeOHOTO
AKCIIEPUMEHTa, YIeOHO-HCCIEeNOBATENBCKON U IPOSKTHON NEATETFHOCTH C HCIOJB30BAaHUEM
M3MEPHUTENBHBIX YCTPOICTB M TaO0OPaTOPHOTO 000pyIOBaHUS

11.13

Pemath paC‘{éTHLIe 3aJla4yd C SIBHO 3aJlaHHOMN (l)I/I3I/I“IeCI(0ﬁ MOZCIIbIO, HUCIIOJIb3Ys (1)I/ISI/I‘-ICCKI/I€
3aKOHbI M IMPUHOMIIBI; HAa OCHOBC aHaJIM3a YCJIOBHA 3aJa4dud BI:I6I/IpaTB (bHSI/I‘IeCKYIO MOJCIIb,
BBIIACIIATH (1)I/I3I/I‘{CCKI/IG BCIIMYMHBI U (I)OpMyJ'IBI, HCO6XOI[I/IMBIC s eé peuiCHus, MPOBOAUTH
paC‘IéTLI 1 OICHUBATH PCAJIbHOCTDH MOJIYYCHHOI'O 3HAYCHUSA (1)I/I3I/I‘-ICCKOI‘/JI BCIIMYMHBI




NPOBePsIEMOro
pe3yJbTaTa

Koxa

11.14

HpOBepﬂeMLIe NnpeaAMETHLbIC PE3yJIbTAaThbl 0OCBOCHUA OCHOBHOM
06p330B3TeJ’[LHOﬁ MmporpaMMmabl CpeaHET 0 oﬁmero 06pa30BaHI/IH

Pemath kauecTBEHHBIC 3a/1a4H: BBICTPAUBATD JIOTUYCCKU HEIPOTUBOPECUNBYIO LICIIOYKY PACCYK-
JICHUH C OHOpOﬁ Ha U3YYCHHBIC 3dKOHbI, 3aKOHOMEPHOCTH U (I)I/ISI/I‘ICCKI/IG SIBJICHU S

11.15

Vcrnone30BaTh NpH pelIeHNH yueOHBIX 3374 COBPEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOIOTHU AT
MIOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETALIMY U NIPECTaBICHHUS yueOHOH U HAyYHO-TIOMYIISPHOM
uHpOpManMy, TOMYYEHHOH U3 Ppa3IUYHBIX HMCTOYHMKOB, KPUTHUYECKH aHAJIU3HPOBAThH
HOJTy4aeMyto HH(pOpMaIUIO

11.16

OOBSCHATh MPUHIMIIBI ACHCTBUS MAaIllMH, MPUOOPOB M TEXHUYECKUX YCTPONCTB; pa3inyuaTh
YCIIOBUSI UX OE€30MIACHOTO UCIIOIb30BAHMS B IOBCEAHEBHOMN YKU3HU

11.17

[IpuBOAUTE MpHUMEPHI BKJIAAa POCCUICKUX U 3apyOeXKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE ITPOLIECCOB OKPY’KAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH

11.18

Hcnonk30BaTh TEOPETUUCCKHE 3HAHUS MO (U3UKE B MOBCEAHEBHON KU3HH JJIsI 00CCIICUCHHUS
0€30MacHOCTH MPU OOpAIlleHUH C TPUOOPAMH M TEXHUYECKHMH YCTPOUCTBAMHU, JIIsI COXPAHEHUS
3JI0pPOBBs M COOJIIOZICHHSI HOPM KOJIOTHYECKOT0 MMOBEACHHSI B OKPYXKalOIIeH cpejie

11.19

Pa6otaTs B rpymie ¢ BEIMOIHEHUEM Pa3IMUHbIX COIUAIBHBIX POJICH, INTAaHUPOBAThH paOOTy IPYIIIIEL,
panoHaJIbHO pacupeaciiATh 00s13aHHOCTH U IJIaHUPOBAThL ACATCIBHOCTL B HECTaHIaPTHBIX
CUTyallMAX, aJCKBAaTHO OICHUBATLb BKJIAJ KaXIO0ro W3 YYaCTHUKOB TPYyIIbl B PCEHICHUE
paccMaTpuBaeMoi mpoOIEeMbl

MNMPOBEPAEMBIE DJIEMEHTBI COOEPKAHUSA

10 KJIACC

Kon
pa3nena

Kox nmpoBepsiemoro
3JieMeHTAa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUS

OU3UKA 1 METOJIbI HAYYHOI'O IIO3HAHU A

dusnka — Hayka o mpupone. HayuHble MeTOIbl MO3HAHUS OKPYXKAaIOIIETo
1.1 mupa. Poilb 3KCHEpUMEHTa W TEOpHH B MPOLECCe MO3HAHWS IPUPOIBL.
DKCIIEpUMEHT B (PU3HKE

MogenupoBanue (U3NYECKAX SBJICHUN M TpolieccoB. HaydHble THITOTE3HI,
Om3nueckne 3aKOHBI W TEOPHH. | paHWIBEl HPUMEHUMOCTH (DH3HYECKUX

1.2

3akoHOB. [IpuHIIMT cooTBeTcTBHA. PONb 1 MecTo Qu3NKH B (POpMIPOBAHUM

COBPEMEHHOM Hay4YHOH KapTHHBI MUpa, B IPAKTUYECKOMN AEATEIbHOCTH JIIOeH

MEXAHUKA

2.1

KMHEMATHUKA

211 Mexannueckoe IBHKCHHE. OTHOCHUTEITEHOCTh MEXaHHUYECKOrO JBHKCHHA.

Cucrema orcuéra. TpaekTopus

ITepemewienue, ckopocTh (CpeoHss CKOPOCTb, MTHOBEHHAas CKOpPOCTb)
212 U YCKOpPEHHE MaTepualbHOM TOYKH, UX MPOEKIUH Ha OCH CHUCTEMbI KOOp-
quHat. CloKeHue MepeMeIeHui U CII0XKEHNEe CKOPOCTeH

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMONUHEHHOE ABMXKeHUe. [ paduxu
213 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, MyTH M MepeMelleHUs
MaTepUaIbHOM TOYKU OT BPEMEHH

214 CBoOomHOE MajicHHe. Y CKOpeHHe CBOOOIHOrO MaIeHUS




Koxa

Ko nposepsiemoro

HpOBepﬂeMLIe IJIEMEHTLI COACPKAHUSA

pa3aejia JJIEMECHTA
Kpusonuneiinoe nsukeHue. PaBHoMepHOE ABMXEHUE MaTepUaIbHOM TOUKU
2.15 I10 OKPYKHOCTHU. YTJI0Basi CKOPOCTb, TMHEWHAsA ckopocTk. Ilepuon u gacrora.
LleHTpOoCcTpeMUTEIBHOE YCKOPEHUE
216 TexHUYecKUe YCTpPOMCTBA: CIMAOMETpP, IBIKCHHE CHApsIOB, IICIIHBIE
o ¥ PEMEHHBIE TIEPEIAun
IIpaktudeckue pabotsl. Vi3MepeHne MrHOBEHHON ckopocTu. VccnenoBanue
COOTHOUIECHUS] MKy MYTAMH, IPOIAEHHBIMU TEJIOM 3a IOCIIeI0BATENbHbIE
2.1.7 paBHBIE IPOMEXKYTKM BPEMEHM IIpU PABHOYCKOPEHHOM JIBUKEHHMU C
Ha4aJbHOM CKOpPOCTBIO, paBHOM Hyi0. M3ydyeHue ABMXKEHUSA LIapUKa B
BSA3KOH JKUJKOCTH. 3yueHne ABMKEHUS Tena, OpOIIEHHOT0 TOPU30HTAIBHO
JUHAMUKA
291 IIpunuun  otHocurensHoctu lT'amuned. Ilepsbiii  3akoH  HeloToHa.
o WHepuuanbHble CHCTEMBI OTCUETA
222 Macca Tena. Cuna. [IpuHIMD Cyneprno3uinmuu Cui
993 Bropoii 3axon HeroToHa 11151 MaTepruaabHOM TOUKM B MHEPLUAJIBHON CUCTEME
o orcuéra (MCO). Tperuii 3akon Hpr0TOHA [J1sl MATEPUATIBHBIX TOUEK
294 3akoH BcemupHoro tsaroreHus. Cuna Tspkectu. IlepBas kocMuueckast
o ckopocTh. Bec Tena
225 Cuna ynpyroctH. 3akoH ['yka
Cuna tpenusi. Cyxoe TpeHue. Cuiia TpeHHS! CKOJNBKEHUSI M CHJIa TPEHUS
29 2.2.6 nokosi. Koaumment tpennst. Cusia CONpOTHBIICHUS TIPU ABMXKCHUM Tejla B
JKHJIKOCTH WJIH Ta3e
2.2.7 [MocrymarenbHOE U BpamaTeIbHOE JIBHXKEHHE a0COIOTHO TBEPIOTO Tela
208 MoOMEHT cuiIbl OTHOCHUTENIBHO OcH BpauleHus. I[lnedo cuibl. YcnoBus
o paBHOBecHs TBEpaoro Tena B UCO
929 TexHudyeckue  yCTpPOMCTBA: NOALIMITHUKH, [BIDKEHHE HCKYCCTBEHHBIX
o CIIyTHHKOB
[IpakTrueckue paboThl. M3ydeHrne IBUXKEHHS Opycka [0 HAKJIOHHON
IJIOCKOCTHU TIOX JIEHCTBHEM HECKONBKUX CHII. lccrmemoBaHne 3aBHCUMOCTH
2.2.10 CWJI YIIPYTOCTH, BOHUKAIOIIUX B IehOPMHUPYEMOM TIPYKHHE H PE3HHOBOM
oOpasme, OT BeMWYMHBE uX jAedopManuu. lVcciaenoBaHue yCIOBHA
paBHOBeCHS TBEPIOTO TENa, HMEIOIIETO OCh BPAICHHS
3AKOHbI COXPAHEHN S B MEXAHUKE
231 Wmnynbc MaTepranbHON TOYKH, CHCTEMBI MaTepHAIbHBIX TOYeK. VIMIymbe
o CUIIBI M M3MEHEHHE MMITYJIbCA TENa
2.3.2 3axoH coxpaHenus umnynbca B UCO. PeakTuBHOE qBUKEHUE
93 2.3.3 PaGora cuist
' 234 MOnHOCTE CUIIBI
235 Kunernueckas SHEPrust MAaTEepUAIBHON TOYKH. Teopema
o 0 KUHETUYECKOU 3HEPruu
236 [NorenumansHas sHeprus. [loTenIanbpHas 3HEPrus ynpyro nedopMrpoBan-

HOM TPY>XHUHBI. ITorenunanbHast OHECPrusg Tejia BOIM3HU MOBEPXHOCTU Semau




Koxa

Ko nposepsiemoro

HpOBepﬂeMLIe IJIEMEHTLI COACPKAHUSA

pa3aejia JJIEMECHTA
[loreHnmaneHple ¥ HENOTEHIWaNbHbIE  CcWibl.  CBs3b  pabOTHI
2.3.7 HETOTEHIIMATBHBIX CHJI C HK3MCHEHUEM MEXaHUYECKON SHEPIHH CUCTEMBI TEL.
3aKOH COXPAHEHHUS MEXaHHUECKOW SHEPTHH
2.3.8 Ynpyrue u Heynpyrue CTOIKHOBEHUS
239 TexHUYECKUE YCTPOICTBA: NIBUIKEHUE PAKET, BOMOMET, KOIEp, MPYKUHHBINA
MUCTOJIET
[TpakTrueckue paboThl. 3yueHne CBA3M CKOPOCTEH Tesl MpU HEYIPYyroMm
2.3.10 ynape. MccnenoBanue cBs3u pabOThl CHIIBI ¢ M3MEHEHHEM MEXaHWYEeCKOH
SHEPruM Tena
3 MOJIEKYJISIPHASI ®U3UKA 1 TEPMOJMHAMUMKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU
OCHOBHBIE TIOJIOXKEHUST MOJICKYJIIPHO-KHHETHYCCKOM TeoprH. bpoyHOBCKOE
3.11 nekerne. Juddysus. Xapaktep IBIDKCHHS M B3aWMOACHCTBHS YaCTHUIL
BEIIIECTBA
312 Mogenu cTpoeHus Ta30B, JKUIAKOCTEH U TBEPIBIX TE U OOBSICHEHUE CBOMCTB
- BEIIIECTBA HAa OCHOBE ATUX MOJeNei
3.1.3 Macca monekyn. Konmuecto BemectBa. [locrosiHaass ABoraapo
314 TemioBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remmepatyp
o Llenbcus
315 Mopnens uaeanpHOro ra3a. OCHOBHOE YpaBHEHHE MOJICKYJISPHO-KHHETH-
31 o 4eCKOM TEOPHH HIEAIBHOIO ra3a
316 AOcomoTHas TeMmIepaTypa Kak Mepa CpelHed KHHETHYEeCKOW SHEpruu
o TEIJIOBOT0 IBMKEHUS yacTull ras3a. lllkama temnepatyp KensBuna
3.1.7 VYpaeuenue Knaneiipona — MenaeneeBa. 3akoH Jlanprona
318 la3oBrle 3akoHBI. M3omporecchl B HWAEATHHOM Ta3e C IMOCTOSHHBIM
o KOJIMYECTBOM BEIIECTBA: H30TEpPMa, H30X0pa, h300apa
3.1.9 TexHUYeCKHE YCTPOMCTBA: TEPMOMETP, OapoMeTp
[IpakTrueckue padoTel. 3MepeHHe Macchl BO3AyXa B KIACCHOH KOMHATe.
3.1.10 HccrenoBanne  3aBUCHMOCTH  MEXIy — IapaMeTpaMd  COCTOSIHUS
pa3pekeHHOro ra3a
OCHOBbI TEPMOJAMHAMUWKH
321 TepMmonmHamudeckast cucteMa. BHYTpeHHsISI SHEPrusl TEpMOIMTHAMIICCKOM
o CHCTEMBI U CIIOCOObI €€ N3MEHEHNUS]
329 KomuaectBo TemnoTel w pabora. BHYTpeHHsIE SHEprust OZHOATOMHOTO
- HIealTbHOTO Ta3a
3.2 Buner Temmomnepenadd:  TEIUIONPOBOIHOCTh, KOHBEKIHS, H3ITydeHHUE.
3.2.3 TennoéMKkocTh, Tella. YIelbHas TEIIOEMKOCTL BelecTBa. Pacuér Komu-
YeCcTBA TEIUIOTHI TIPH TETUIONepeIaue
[lepBerii  3akoH  TepMoAWHAMHKH. [IpUMEHEHHWE TIEpBOrO  3aKOHA
3.24 TEpMOAMHAMHUKH K H3omponeccaM. ['paduyeckast mHTEprpeTanus paboThI

rasa




Koxa

Ko nposepsiemoro

HpOBepﬂeMLIe IJIEMEHTLI COACPKAHUSA

pa3aejia JJIEMECHTA
TerutoBele  MamuHbl.  [IpUHIMIBI  MEWCTBHS — TEIUIOBBIX — MAIIHH.
3.25 [Ipeobpa3zoBaHus SHEPTUU B TEILIOBBIX MalmuHax. Kosdduiuent nonesHoro
neiictus (manee — KI1J]) teruoBoit mammnsbl. Lukin Kapro u ero KI1/]
326 Bropoii 3akoH TepMoanHaMukd. HeoOpaTUMOCTH MPOIECCOB B MPHPOJIE.
- TerutoBbIe qBUraTeIH. IKOIOTUICCKUE TPOOIEMBI TEILIIO3HEPI € THKH
327 TexHUYEeCKUE YCTPOWCTBA: MBUTATEh BHYTPCHHEIO CrOpaHHs, OBITOBOM
o XOJNOAWILHUK, KOHJIULHOHED
3.2.8 [Ipaktudeckue pabotsl. VizMepeHue yaenbHON TEMI0EMKOCTH
ATPETATHBIE COCTOSHIMA BEHIECBA. ®A30BBLIE ITEPEXO/1bI
331 [Tapoobpa3zoBanue u koHAeHcaws. MicnapeHue v kuneHue. Y IenbHas TerioTa
o n1apoo6pa3oBaHus. 3aBUCMOCTE TEMITEPATYPBI KUTIEHHS OT [aBJICHHS
3.3.2 AOGCOIOTHAS M OTHOCUTENbHAS BIAXKHOCTh BO3yXa. HachleHHIi map
333 Tsépnoe Teno. Kpucrammueckue u amopHbIe Tena. AHU30TPOITNS CBOMCTB
e KpHUCTAJIJIOB. }KI/IHKI/IG KpucCTaJljibI. COBpeMeHHBIC MaTepuabl
33 3.34 [TnaByieHne u KprcTaU3aIys. Y AenbHas TerioTa iasieHus. Cyomumanus
3.35 YpaBHEHHE TEIUIOBOTO Oananca
TexHuueckue yCTpOWCTBA: TUTPOMETP M ICUXPOMETpP, KaJIOPUMETP,
3.3.6 TEXHOJIOTHH TIONYYCHUS COBPEMEHHBIX MAaTepHalioB, B TOM YHCIIE
HAaHOMAaTEPHAJIOB, I HAHOTEXHOJIOTUHU
3.3.7 [TpakTrueckue paboTel. I3MepeHne BIa)KHOCTH BO3yXa
4 SJIEKTPOAMHAMUMKA
QJIEKTPOCTATUKA
41.1 DexTpr3aIs Tl DIeKTPUIeCKUi 3aps. J[Ba BUIa SIEKTPUIESCKHX 3apsiioB
41.2 [IpoBOMHWKH, TUAIEKTPUKH U TIOTYITPOBOTHUKA
4.1.3 3aKOH COXpaHEeHHsI AIIEKTPHUECKOTO 3apsiia
4.1.4 Bsaumogeiicteue 3apsanos. 3akoH Kymona
415 Onektpudeckoe mone. Hampspk€HHOCTH anekTpudeckoro mons. [IpuHiun
o cynepno3uiun. JIMHN HanpsHKEHHOCTH SJIEKTPUYECKOTO OIS
416 Pabora cwr anekTpocraTtudeckoro mois. Ilorennwan.  PasHocTh
4.1 o MOTEHIIAAJIOB
417 [IpoBOomHWKN M NUDICKTPUKA B TIOCTOSHHOM DIIEKTpHUYECKOM mone. [u-
o SIEKTpUYECKask HPOHUIIAEMOCTh
418 OnexktpoémrocTh. KormeHcaTtop. 31eKTpoEMKOCTh MIOCKOTO KOHIEHCATOPA.
o DHeprus 3apsHKeHHOTr0 KOHJIEHCaTopa
TexHUYeCKHEe YCTPOMCTBA: IJIEKTPOCKON, IIEKTPOMETP, JJICKTPOCTATHYEC-
419 Kas 3alluTa, 3a3eMJICHHE OJIEKTPONpPUOOpOB, KOHJIACHCATOP, KCEPOKC,
CTPYWHBII PUHTEP
4.1.10 [IpakTrueckue paboThl. I3MepeHue 3IeKTPOEMKOCTH KOHJICHCATOpa
[OCTOSHHBIM DJIEKTPUYECKHIA TOK. TOKU B PA3JIMYHBIX CPEJIAX
421 VYcnoBus CyIIECTBOBaHHS MOCTOSHHOTO AIIEKTPUYIECKOro TOKa. McTouHuKH
4.2 o toka. Cuna Toka. IIocTOSHHBII ToK
422 Hanpsoxenne. 3akon Oma i y4acTka Henu
423 DJIEeKTpUIeCKOe COMPOTUBICHUE. Y IEMFHOE COPOTHUBIICHUE BEIIECTBA
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Ko nposepsiemoro

HpOBepﬂeMLIe IJIEMEHTLI COACPKAHUSA

pa3aejia JJIEMECHTA
4.2.4 [TocnenoBaTenbHOE, MapauieIbHOE, CMEIIAHHOE COSMHEHHNE TPOBOTHIUKOB
425 Pa6ota snexrpuueckoro Toka. 3akoH Jxoymns — Jlenna
4.2.6 MOITHOCTD 3IEKTPUIECKOT0 TOKa
anexTpoaBIkymas cuna (nanee — 3JIC) U BHYTpeHHEE COINPOTUBICHHE
4.2.7 MCTOYHHUKA TOKa. 3akoH OMa JUIsl IOJTHOM (3aMKHYTOM ) SIEKTPUYECKOH LIeTIH.
Kopotkoe 3ambikanue
428 DNEeKTpOHHAs MPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCHUMOCTh COMpPO-
o TUBJICHUS METAJUIOB OT TeMmepaTypbl. CBEpXIPOBOAUMOCTb
4.2.9 OnexkTpudeckuii Tok B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB
[MonympoBoguuku.  CoOCTBEHHass M NpPUMECHAas  MPOBOAUMOCTh
4.2.10 MOJTYTIPOBOIHUKOB. CroiicTBa p-n mepexona. ITomxynpoBogHUKOBBIE
pUOOPHI
4211 ONEKTPUYECKHI TOK B AJNIEKTPONUTAX. DIEKTPOIUTHYECKAs AUCCOIUAIIKS.
o DIEKTPONIu3
4212 OnexkTpuueckuil Tok B razax. CaMOCTOSTENbHBIH U HECaMOCTOSTENbHBIN
o paspsin. PasznuuHble THITBI caMOCTOSATENBHOTO pa3paaa. Monuus. [lnazma
TexHUYECKHE YCTPOMCTBA: aMIIEpMETpP, BOIBTMETP, PEOCTAT, HWCTOYHHKHU
4213 TOKa, JIEKTPOHATPEBATEIFHBIC TPUOOPEL, 3JICKTPOOCBETUTEIBHBIE TPHOOPEI,
o TEPMOMETP  CONPOTUBIEHMS, BAaKyyMHBIM  IMOJ, TEPMUCTOPbl U
(hoTope3nCTOPHI, MOTYIPOBOAHUKOBEIH U0, TATBBAHNKA
[Ipaktudeckue padboTsl. V3ydeHne cMEmaHHOTr0 COSANHEHUS PE3UCTOPOB.
4214 M3mepenne D/IC UCTOYHHMKA TOKa M €ro BHYTPEHHErO COIMPOTHBIICHUSI.
Haoumronenue siekrponnsa
11 KJIACC
K Kon
e NpoBepsieMoro IIpoBepsiemMble 31€eMeHTHI COAePKAHUS
pasjiena 3JIEMEHTa
4 OJIEKTPOJIMHAMUKA
MATHUTHOE I10JIE. QJIEKTPOMAT'HUTHASA MHAYKINA
43.1 IlocTostHHBIE MarHUTHL. B3anMoaelicTBrE NOCTOSHHBIX MATHUTOB
MaruuTHoe nosie. Bektop MarHuTHOM MHAYKIUU. [ [pruHIMIT Cynepno3unuu.
432 Jlvanu maranTHOM MHIYKIMK. KapTrHa TUHWI MarHUTHOW WHIYKITHH TTOJIS
MTOCTOSIHHBIX MarHUTOB
4.3 MaruuTtHoe 1oJjie NpoBOAHMKA ¢ TOKOM. KapTuHa nUHUM Mons IJIMHHOTO
433 MPSIMOTO TIPOBOJTHHKA W 3aMKHYTOTO KOJIBIIEBOTO NMPOBOJHHKA, KATYIIKH
¢ TokoM. OnbIT Opcrena. BzaumoneiicTBrue NpoBOAHUKOB ¢ TOKOM
4.3.4 Cuna Amrepa, e€ MOIyJIb U HallpaBJIeHHE
435 Cuna Jlopenua, e€ Momynp W HampaBieHue. JIBIKeHUE 3apsiKeHHOH

JacTUlbl B OTHOPOJHOM MAarHMTHOM I10JIC. PaGora cuibt JIopeHua
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4.3.6 SIBneHue 3eKTpOMarHuTHOW MHIAYKIINH
4.3.7 [ToTok BekTOpa MAarHUTHOW MHTYKITUH
4.3.8 O/1C unayKIMU. 3aKOH IEKTPOMArHUTHOH nHAykunu Dapames
439 BuxpeBoe osnektpuueckoe mone. IJC MHAYKIMM B IIPOBOJHHKE,
o JBIDKYIIEMCSI TOCTYIATENBHO B OHOPOTHOM MAarHUTHOM TIOJIE
4.3.10 IIpaBuio Jlenna
4311 WNunyktuBHOCTS. SBneHne camonnaykiun. /1C caMOMHIyKIInK
4.3.12 OHeprus MarHUTHOTO MOJISI KATYIIKH C TOKOM
4.3.13 OneKTpOMarHUTHOE ToJIe
4 3 14 Texunueckue YCTpOﬁCTBa: IIOCTOAHHBIC MAarHMTHhI, QJICKTPOMArHuThI,
o 5JIEKTPOIBUTATENb, YCKOPUTENH 31EMEHTAPHBIX YACTHUII, HHIyKIIHOHHAS [edb
[Ipaktudeckue pa®oTel. M3ydeHne MarHUTHOTO MO KaTYIIKH C TOKOM.
4.3.15 HccnenoBanne NeWCTBHS MOCTOSHHOTO MarHHUTa Ha PaMKy C TOKOM.
HccnenoBanue SBACHUS 3JIEKTPOMArHUTHOW HHIYKITHU
5 KOJIEBAHI A 11 BOJIHBI
MEXAHUYECKUE U DJIEKTPOMATHUTHBIE KOJIEGAHU A
511 KonebatenbHast cucrema. CBoOomHbie KojeOaHUs. [apMOHHMYEcKHe
o koneOanwst. [lepros, yacrora, aMIMTyAa U ¢aza KoiaeOaHHi
51.2 [IpyxuHHBII MasTHUK. MaTeMaTHYeCKUi MasiTHUK
513 VYpaBuenue TAPMOHUYECKHIX KoJIeOaHUH. Kunemartnueckoe
o U TUHAMHYECKOE OIMMCAaHHE KOJIeOaTEeNbHOIO IBUKEHUS
[IpeBpamenue SHEprum NP TAPMOHUYECKHX KoieOaHmsX. CBs3b
514 aAMIUTATY]IBI KOJIEOaHU I MCXOTHON BETMYMHBI C aMILTUTYIaMH1 KoJleOaHmi eé
CKOPOCTHU M YCKOPEHHSI
KonebatenpHblii kKOoHTYp. CBOOOMHBIE AIIEKTPOMATHUTHBIE KOJICOAHHUS B
515 HjeaTbHOM KOoJeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUIECKUMU H
3JIEKTPOMArHUTHBIMHU KoJlieObanusMu. Gopmyna TomcoHa
51 5.1.6 3aKoH COXpaHEeHHsI SHEPTHUHU B MICATBHOM KOJIEOATEIIEHOM KOHTYpE
' 517 BreinyxaeHHbIe MeXaHHUECKHE KolieOanus. Pe3onanc. Pe3onancHas kpuBasi.
o BriHyxneHHBIE 2JIEKTPOMAaTHATHEIE KOJICOaHIIS.
5.1.8 ITepemennsiid Tok. CHHYCOUTATBHBIA TEPEMEHHBIN TOK.
519 MormHOCTh epeMEHHOT0 TOKa. AMIUINTYIHOE W IEHCTBYIOIIEe 3HAUCHUE
o CHLTBI TOKA M HATIPSKCHUS
Tpanchopmarop. ITpor3BoaCcTBO, Tepeaaya 1 MOTPeOICHHE AIEKTPHICCKOM
5110 SHEPruu. OKOJIOTHYECKHE PHUCKH TIPH IPOU3BOJACTBE DICKTPHUECKOI
o sHepruu. KynbTypa HCIONB30BaHUS DICKTPOIHEPIHH B MOBCETHEBHOM
KU3HH
5111 TexHUYeckne yCTpoKCTBa: ceiicMorpad, SJICKTPHUCCKUN 3BOHOK, JTHHHUH
o ANEKTpoIepeaay
5112 [paktudeckne paboTel. MccnenoBanne 3aBHCHMOCTH TEPHOA MAIBIX

KOJIcOaHUH I'py3a Ha HUTHU OT MJIMHBI HUTHU W MACChI Ipy3a. HccnenoBanue
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HNEepeMEHHOr0 TOKAa B IIENM W3 II0CJIEAOBaTEeIbHO  COCTMHEHHBIX
KOH/IEHCATOpa, KaTyIIKH 1 Pe3rucTopa
MEXAHUWYECKUE U SJIEKTPOMATHUTHBIE BOJIHBI
521 MexaHnuyeckiue BOJHBI, YCJIOBHSA pacnpocrpanenus. [lepmoa. CkopocTs
o pacnpocTpaHeHus U JuIMHa BOJHBI. [lonepedHble U PpoA0IbHBIE BOIHBI
522 WnTtepdepeniys u tudpakiius MEXaHUIECKUX BOIH
523 3Byk. CKOpocCTh 3ByKa. I poMKOCTh 3ByKa. Bricota ToHa. TemOp 3ByKa
QHCKTpOMaFHI/ITHI)Ie BOJIHEI. Y CJIOBUS H3JIy4YCHH JICKTPOMATrHUTHBIX BOJIH.
524 B3aumMHast opueHTanus BeKTOpoB E, B v B 31eKTpOMarHUTHON BONHE B
BaKyyMme
52 CpoiicTBa  OJIGKTPOMArHUTHBIX  BOJIH: OTPaXEHHE,  IPEJIOMIICHHE,
525 nonspusanus, tudpakus, narepdepenius. CKopocTh JIEKTPOMarHUTHBIX
BOJIH
5 2 6 IIkama OJICKTPOMAaruuTHBIX BOJIH. HpI/IMCHeHI/IC 9JICKTPOMAruuTHLIX BOJIH B
o TEXHHUKE U OBITY
597 IpuntmUE! pazuocBsI3u " TEIEBUJCHUS. Pangnonokarus.
o DJIeKTPOMarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CPEIbI
TexHUYeCKHE yCTPOWCTBA: My3bIKAIBHBIE WHCTPYMEHTHI, YIbTPa3BYKOBas
5.2.8 JIMaTHOCTHKA B TEXHHUKE U MEIUIIMHE, pajap, PaguonpuéMHUK, TEICBU30D,
anTeHHa, tenedon, CBU-neun
OIITHKA
531 [psiMonuHeiHOE pacpoCTpaHeHNE CBETa B OMHOPOIHOM cpene. JIyu cBera
532 OTtpaxeHre cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHre n300pakeHuil B
o TIIOCKOM 3epKajie
533 [penomizeHre cBeTa. 3aKOHBI TIPEJIOMIICHHST CBETa. AOCOMIOTHBIA TI0Ka3aTelb
o TIPEJIOMIICHUS
534 ITomHoe BHyTpeHHee orpaskeHwe. [IpenenpHBIM yroia IMONHOTO BHYTPEHHETO
o OTpaKeHHUS
5.35 Hucniepcus ceeta. CnoxHbIN cocTaB 6enoro ceera. [[per
CoOuparomye W paccemBarolme JUH3bl. ToHKas nuH3a. DOKycHOEe pac-
5.3 536 CTOSHUE W ONTHYeCKas chja TOHKOW JUH3bL. [locTpoeHme wm300paskeHUi
o B COOMpAalONMX ¥ pacCeMBAIOMNX JHH3aX. DopMyna TOHKOH JIMH3HL
VBenuueHue, JaBaeMoe JTHH30M
5.3.7 [Ipenenbl MPUMEHUMOCTH TEOMETPUYCCKON ONTUKN
WnTepdepenmmst csera. KorepeHTHbIE NCTOYHHUKH. Y CIOBHS HaOIIOICHUS
5.3.8 MaKCHMyMOB M MHUHHUMYMOB B HHTEP()EpPCHIIMOHHONH KapTHHE OT JBYX
crH(]A3HBIX KOTePEHTHBIX HCTOYHUKOB
Judpakmus ceera. JlndpakuvonHass pemérka. YciaoBHE HAONIOACHUS
5.3.9 [JIABHBIX MAaKCHMyMOB IMIpU ITaJCHUU MOHOXPOMATHYECKOTO CBETa Ha
T (PPAKIIOHHYIO PEIIETKY
5.3.10 [Monspusauus cBera
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paI:L([)eI[JIa NpoBepsAeMOro ITpoBepsiemble 3J1eMEHTBI COAEPKAHUS
IJIEMECHTA
TexHudeckue YCTpOMCTBA: OUKM, Jymna, (QoToanmapaT, NPOSKIIMOHHBIH
53.11 annapar, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OITHKA, IU(pakIroHHAas
pelméTka, noasIpous
IIpakTueckue pabotsl. M3mepenue MOKa3aTens MIPEJIOMIIEHUS.
5.3.12 HccnenoBanue cBOMCTB M300paskeHUi B muH3ax. HabnroneHue nucnepcuu
cBeTa
SJIEMEHThI CIIELIUAJILHOM TEOPUU OTHOCUTEJILHOCTU
I'panunpl npuMeHUMMOCTH Kiaccuyeckod MexaHuku. IlocTynarel Teopuu
6.1 OTHOCHUTEIIBHOCTH: MHBAPUAHTHOCTh MOJYJS CKOPOCTH CBETa B BAaKyyME,
IPUHIMI OTHOCUTEIBHOCTH DHHINTEIHA
6 6.2 OTHOCUTETHLHOCTH OTHOBPEMEHHOCTH. 3aMe/IJICHHUE BPEMEHH U COKpAIIICHUE
JJIAHBI
6.3 OHeprus ¥ UMITYJIEC CBOOOIHON YaCTHIIBI
6.4 CBsi3b MacChl C DHEPrueil W HMMITYJBCOM CBOOOJHOM YacTHIBI. DHEPrus
[IOKOSI CBOOOIHOM YaCTUIIbI
7 KBAHTOBA ®U3NKA
DJIEMEHTBI KBAHTOBOI OITTUKH
711 ®otonbl. Popmyna [lmanka cBs3u SHepruu (GOTOHA C €ro YacTOTOH.
OHeprus u UMITyIsC (poToHA
712 OtkpeiTre 1 uccnenoanue Gorodddexra. Onbitel A.I'. CroneroBa. 3aKOHBI
dboroaderra
7.1 713 VYpaBpaenue ODuHmTeitHa Uit Qortodddekra. «KpacHas rpanuna» ¢oro-
s dekra
7.1.4 Hasnenue ceera. Onbitel I1.H. JIeGeneBa
7.1.5 XHUMHYECKOE NEHCTBUE CBETA
716 TexHu4eckue ycrpoiicTBa: (OTO3IEMEHT, (POTOAATYHK, COTHEUHAs OaTapes,
CBETOIINOJ
CTPOEHUE ATOMA
791 Monens atoma TomcoHa. OmbITEl Pesepdopra 1o ucciae1oBaHu0 CTPOCHHS
aToma. [lmanerapHas Mmozens aToma
ITocrynater bopa. M3nydenue u norionieHre GOTOHOB MIPH TIEPEX0JIe aToMa
7.2.2 C OJHOTO YPOBHS 3HEPrHH Ha Apyroi. Bumpl crekrpoB. CHEKTp ypoOBHERH
SHEPruy aToMa BOIopoaa
7.2 793 Bomnossie cBoticTBa uactutl. Bomust ne bpoiins. Kopmyckymnsipao-BomHOBO#
nyanusM. Jludpakuns 3JeKTpOHOB Ha KPUCTAJIIaX
794 CroHTaHHOE U BBIHYXKICHHOE M3ITydeHHE. Y CTPOHCTBO M IPHHITUN padOTHI
naszepa
795 TexHuueckne yCTPOWCTBA: CIIEKTPANBHBIN aHamM3 (CIEKTPOCKOIT), Ja3ep,
KBAHTOBBIH KOMITBIOTED
7.2.6 [pakrudeckue padotel. Habmromenue IMHEHYATOro0 ClieKTpa
23 ATOMHOE A1PO
' 7.3.1 MeTtoapl HabIIOAEHUS U PETUCTPALIMH 3JIE€MEHTAPHBIX YacTUIL
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OTtkpbiTHE paanoakTUBHOCTU. ONbITE Pesepdopna mo ompeneneHuo co-
7.3.2 CTaBa paJUOAaKTHBHOro wu3mydyeHus. CpoiictBa anbda-, Oera-, ramma-
u3IydeHus. BiusHue paroakKTHBHOCTH Ha KUBbIE OPraHU3MBI
733 OTkpeITHE IPOTOHA U HelfTpoHa. HykinonHas mozens sinpa I'eitzenGepra —
o WBanenko. 3apsn sapa. Maccosoe yucno aapa. M3otTonst
734 Anbda-pacmag. DONEKTPOHHBIM M TMO3UTPOHHBINM Oera-pacman. ['amma-
o M3JIydeHHe. 3aKOH PaJuOaKTUBHOIO pacraia
7.3.5 OHeprus cBs3U HYKJIOHOB B spe. SnepHbie cubl. JledeKkT Macchl aapa
7.3.6 SInepuble peakuuu. JleneHue U CUHTES sIEp
737 SAnepubiit peaktop. TepmosnepHbiii cuHTe3. [Ipobrembl M MEPCIEKTUBHI
o SAJICPHON PHEPTeTUKU. DKOJIOTHYECKUE ACTIEKTHI AEPHON YHEPreTUKU
738 OnemeHTapHble yacTHibl. OTkpeiTHe mno3uTpoHa. DyHmaMmeHTanbHbIE
h B3aHUMOJICH CTBHSA
739 TexHuueckue ycTpoHcTBa: JO3UMETp, Kamepa BuibcoHa, siiepHbIii peakTop,
aToMHasi bomba
7310 [Ipaktudeckne paboTel. MccnenoBanne TPeKOB dYacTHIl (IO TOTOBBIM
o (hororpadusim)
OJIEMEHTBI ACTPOOU3NKU
8.1 Bup 3Bé3mnoro Heba. Co3Be3nms, spkue 3BE3IBI, IUIAHETH, UX BHUANMOE
' JBUKECHUE
8.2 Conneunas cucrema. [Imanersr 3eMHO# Tpynibl. [ImaHeThI-TUTaHTBI U UX
' CILyTHUKH, KapJIMKOBbIE IJIaHeThl. Masble Tena ColnHEeYHOH CUCTEMBI
8.3 Comnre, potocdepa u atmochepa. ComHeuHass aKTHBHOCTb
8.4 Hcrounnk suepriun ConHIA U 3BE3]T
3BE31pl, HMX OCHOBHBIE XapaKTEPUCTUKM: Macca, CBETUMOCTb, paiuyc,
85 TeMIlepaTypa, X B3aUMOCBA3b. JluarpamMma «CHEKTpasibHBIA KacCc — CBETHU-
' MOCTEL)». 3BE3mbI IVIABHOM ITOCIEIOBATEILHOCTH. 3aBUCHMOCTH «Macca —
CBETMMOCTb» JJ1s1 3BE3]1 TJ1aBHOM MOCIIe0BATEIbHOCTH
8 8.6 Buyrpennee ctpoerue 38€31. CoBpeMeHHbIE IPECTABIEHUS O IPOUCX 0K ICHUH
' o 3Borory CormHIa 1 3BE31. DTalbl )KU3HU 3BE31T
Mrneunsiit [Iyte — mama ['amaktuka. CrnmpanbHas cTpykrypa [amakTuku,
8.7 pacnpenenenue 3BE3N, raza U nbUd. Ilonokenue u nBuxkenue ConHua
B ['anmaktuke. [Tnockas u ceprueckas moacucTeMsl I amakTuku
8.8 Tunel ramaktuk. Panuoramaktukn u kBazapel. UEpHBIE IBIPHI B SApax
' raJlakKTUK
Bcenennas. Pacompenune Beenennoit. 3akon Xa66ma. Pazoeranue rajakTuk.
8.9 Bospact m pammyc Bcenennoi, teopuss bonbimoro B3peiBa. Mogenb
«ropsiueit BeenenHol». PennkroBoe nsnyuenue
8.10 Macmirabnas crpykrypa Bcenennoil. Meraranaktuka. Hepeménnbie
' po0sIeMbl aCTPOHOMHUHU

YYEBHO-METOIUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
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METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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