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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOrO0 YpOBHS Ha YPOBHE CpeaHEro oOIIero
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE IMOJIOKEHHH U TpeOOBaHUI K pe3yjbTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHOU Mporpammsl, mpeactaBieHHbx B OI'OC
COO, a Ttakxke c yuy€éroM (QenepasbHON pabodyeil NporpaMMbl BOCIHUTAaHUS U
KOHLEMIIUKA TpernojiaBanusi yyeOHoro npeamera «Pusnka» B 00pa3zoBaTENbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yoInX OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

ConmepxaHue mnporpamMmbl 10 (U3MKE HaNpaBiIeHO Ha (QOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromuxcs 10-11 xmaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESITEILHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpebdoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METAIpPEIMETHBIM pPE3yJbTaTaM
oOy4eHHMs, a TaKKe€ YYHUTHIBAET HEOOXOJMMOCTh peaIu3aludd MEXIPEIMETHBIX
CBsi3el (U3MKH C €CTeCTBEHHO-HAyYHbIMH Yy4eOHBIMU TNpeameTamu. B Heit
OTIPE/IETISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CpEIHEro oOLIero
o0pa3oBaHMUsl, IJIAHUPYEMBIE PE3ybTaThl OCBOECHUS Kypca (DPU3HMKHU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMma no (pu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (GU3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE ITPEIMETHBIE PE3YJITAThI 10 roJIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1mno rogaMm o0ydeHwusl.

dusznka Kak Hayka O HambOosee OOHIMX 3aKOHaX MPUPOJIBI, BBICTyMHas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHu# 00 okpy»karomeMm mupe. LIIKoapHBIA Kype GU3NKH — CUCTEMOOOPA3YIOLIHIA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DU3UUECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SBJICHWW, HM3y4aeMbIX XHUMHUCH, OHMOJIOTHEH,
¢dbusmdyeckord reorpadueld W acTpoHoMHei. lcmonp3oBaHWE M AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUW  ONpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4YEHUS] HOBBIX MAaTE€pHAIOB C 3aJlaHHBIMU CBOWMCTBAMHU WU JIPYTHUX.
W3ydyenue (U3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE E€CTECTBEHHO-
HayYyHOW KapTHHBI MHMpa OOydyaromuxcs, B (pOpMHpPOBAHHE YMEHHM NPUMEHSTH
HAy4HbIA METOJI MO3HAHUS IPY BBITIOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca ¢u3WKu i ypOBHS cpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IIPUHLUIIBI €ro
OCTPOECHHUS.
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Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCeX pa3zesioB (hU3MKHU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Mmarepuan Kypca (HU3UKA
o0beMHEH BOKpPYr ¢u3nyeckux Teopuil. Benymum B Kypce sBIseTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanusi mnpeanonaraeT HMCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (DU3NIECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢bu3uKkn ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMHU M SKOJOTHUYECKUMH MTPOOTIEMaMH.

Hoess npuknaonoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosiaraet
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKUX W TEXHOJIOTHUYECKUX TPHUIOKCHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJIEpKaHUsl, TMOCBSIIEHHBIX OJKOJOTMYECKMM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKUA M TEXHOJOTHUW, a TaKKe OOCYXICHUS
po0JieM paloOHAIBHOTO MPUPOIOTIONB30BAHUS M DKOJIOTMUECKONW 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMH Kypca (pM3MKM Ha ypOBHE CpETHETOo OOIIero
oOpa3oBaHus SBIAIOTCS (pU3MUECKUE TeOpUH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYype MOCTPOCHUS (PU3UUYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX  IMPEACTABICHUSAX O TMPUPOJE, TpaHHUIaxX
MPUMEHUMOCTH TCOPUH, IS ONUCAHWUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yercs Mpex]ie
BCEro 3a CU€T OpPraHu3alliy SKCIEPUMEHTAIBHON NEATENbHOCTH O00YyYaroluXcsl.
Jlns  6a3oBOro ypoBHS Kypca (U3MKH — OTO HCIOJIb30BaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpBIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOMIMH CIIMCOK YYCHHUYECKHUX
NpakTUYeCKUX paboT. BeiieneHrne B yka3aHHOM IepedHe JIabOpaTOpHBIX PadoT,
OPOBOAMMBIX [ KOHTPOJSI M OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMU
00pa3oBaTEIBLHOIO TMpOoIecca MCXOJd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dTomM obecrnieumBaeTcss  OBJIAJICHHUE
OOyYarONIMMHUCS YMEHUSIMU TPOBOJIUTh KOCBEHHbBIE H3MEPEHHUs, HCCIEIOBAHMUS
3aBHCHUMOCTEH (PU3NYECKMX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TIPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

bonpmioe BHUMaHWE yAENSETCS PEHICHUIO PAcYETHBIX W KauyeCTBEHHBIX
3anay. [Ipu 3TOM AJyig pacu€THBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJaHHON (PU3MYEeCKON MOJIETbIO, TO3BOJIAIONINE TPUMEHSATh U3YYSHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOTO paszfesia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HbIX pa3zesnoB. [ KayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha
0OBsSICHEHHE TPOTEKaHUS (U3MUYECKHX SBJICHUH M TPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyroiue BbIOOpa (U3WUECKOW MOJenu MJisi CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIEUeHHI0 Y4YeOHOTO Tpolrecca 0a30BbIi ypOBEHb Kypca
(U3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHusl JOJKEH U3ydaThCsl B YCIOBUSIX
MpEeMETHOrO0 KaOuHeTa (U3WKK WM B YCJIOBHSX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kabunere (pu3uku MOMKHO OBITH
HeoOXxouMoe J1abopaTopHoe O0OOpyJOBaHWE Il BBIMOJHEHHUS YKa3aHHBIX B
mporpaMme 1o GU3NKE YICHHUECKHX MPAKTHYECKUX PaOdO0T U JEMOHCTPAIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
MPUHITUTIOM MUHUMAJIBHOM JOCTAaTOYHOCTH H  OOCCICYHMBACT IMOCTAHOBKY
MEPEUYNCIICHHBIX B MporpaMMe 10 (U3WKE KIFYEBBIX JIEMOHCTpAIUil s
UCCJICIOBAHMUSI  W3Y4YaeMBbIX  SBJICHUW ©  TPOLECCOB, OMIHUPUYECKUX M|
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe o0O0OpyIOBaHHE [JIsi YUYEHHYECKUX NPAKTUUYECKUX padoT
dbopMupyeTCcss B BUAE TEMAaTHYCCKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydJalomwuxcs. TemMaTH4eCKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JOJIKHBI OBITH MOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUS (PU3HUKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

e (QopMmupoBaHue HHTEpeca M CTpEeMJICHUS OOy4YaIOIIMXCA K HAyYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYECKHX
CHOCOOHOCTE;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ]Ie TTO3HAHUS U (pOopMUpOBaHHE
MCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHHME HAyYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUN OOBSCHATH SBICHUSA C HCIOJIB30BAHHEM
(bur3MYeCcKUX 3HAaHUHN U HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHue mpencTaBICHUNA O poNM (PU3MKH JJIs Pa3BHTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne STUX 1eneld 00ecreunBaeTcsl pelieHueM CIeIyIomuX 3a1a4 B

npolecce u3yYeHust Kypca (U3UKU Ha YPOBHE CPEIHEro 00I11ero 00pa3oBaHus:
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e TmpuoOpeTeHWe  CUCTEMBI  3HaHUH 00  oO0mmx  (QuU3UYecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJItOUas MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;

e (QopMupoBaHME YMEHUU TPUMEHATH TEOPETUUYECKUE 3HAHHS IS
OoOBbsiCHEHUS (PU3WYECKUX SABJICHUHW B TPUPOAEC U IS TPUHATHUSA
MPAKTUYECKUX PEIIEHUIN B TOBCEAHEBHOM KU3HU;

e OCBOEHME CHOCOOOB pEIIEHUs Pa3IUYHbIX 33a7ad C SBHO 3aJJaHHOMN
bu3nYecKoil MOJAENbI0, 3a/ay, MOJPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3faHue (pU3MIECKOr MOJEIH, aJIeKBATHON yCIIOBUSAM 3a/1a4H;

e TMOHMMaHUE (PU3NYECKUX OCHOB U TMPHUHILMUIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOUTYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IJAHUPOBAHHUS U TMPOBEACHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanuu uHPOpMaIuu,
OIPEJENICHHS] JTOCTOBEPHOCTHU MOYYEHHOTO pPe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM JUISl PA3BUTHS YMEHUW MPOEKTHO-HCCIEN0BATEIbCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha usyuenune ¢usuku (06a30BbIi YpOBEHb) Ha ypPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJETIO).

[Ipennaraempiii B mporpamMmme 1o (u3MKe TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX PAOO0T SBISIETCS PEKOMEHJIOBAaHHBIM, YUYHTENIb JelacT BBIOOP
MPOBEJEHUS J1a0OpaTOPHBIX pabOT U OMNBITOB C YYETOM HWHIUBUAYAIBHBIX
0COOEHHOCTEH 00yUaIOIIUXCSI.
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COILEPKXAHUE OBYUYEHUA
10 KUIACC

Pasznen 1. ®u3uka u METOAbI HAYYHOI'0 NO3HAHUS

®usnka — Hayka o mpupone. HaydHele METOIBI MO3HAHUS OKPYXKAOIIETO
Mupa. Ponb OKCriepuMeHTa M TEOPUM B IPOLIECCE IO3HAHUS IPUPOBI.
DKCIIEpUMEHT B (pU3HKeE.

MopnenupoBanue (U3MYECKUX SBIEHUN M mpoueccoB. HayuHble rumoTessl.
®dusnueckre 3aKOHbI U TEOPHH. | paHHIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSL.

Ponb n MecTto Qu3uku B GOpMUPOBAHUU COBPEMEHHOW Hay4yHON KapTHHbI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble u ILHUQPPOBbIE H3MEPUTENIbHbIE MPHOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe aABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

ITepemernienne, CKOpoCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MaTepuajbHOW TOUYKH, UX MPOEKIMM Ha OCHU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpsSIMOJUHENWHOE JBIKeHue. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHMS, NYyTH U NEPEMEIICHUSA
MaTepuaJbHON TOUYKU OT BPEMEHH.

CBoOonHoe najzieHue. Y CKopeHrue CBOOOIHOTO MaJieHusl.

KpuBonmnHennoe  nBukeHue. J[BMKeHHWE  MaTepualibHOW  TOYKM 11O
OKPYHOCTH C IMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBHIO. YTJI0Basi CKOPOCTb, JTUHEWHAS
ckopoctk. [lepuon u wacrora obparnienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA W TMPAKTUUECKOE NPUMEHEHUE: CIUJOMETP,
JBH>KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC MEPEaauH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBIKCHUSL.

[IpeoOpa3zoBaHue JBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGmronenne aBwkeHUs Tena, OPOIIEHHOTO TMMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.
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N3mepenune yckopeHus CBOOOHOTO MaAeHUS.

Hanpapnenue CKOpoCcTH pHu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3yuyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSIMHU, NPOWIECHHBIMU TEIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PABHOYCKOPEHHOM
JBH>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuenue aBuxKeHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpuniun cynepno3unuu cui. Bropoit 3akon HeroToHa
IUI MaTepUaJbHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepHraabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Ttsokectn. llepas kocmuueckas
CKOpOCTb.

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

Tpenue. Buanl TpeHus (moxosi, ckoyibkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUS U cuiia TpeHus nokosa. KoadduumeHt tpenus.
Cuiia conpoTUBIIEHUS MPU IBUXKEHUU TEJa B KUJIKOCTH WIIH Ta3e.

[TocTynarensHOE U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTENIBHO oOcH BpamleHus. l[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MNOALIMIHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHEPUUH.

CpaBHeHUE MacC B3aUMOJICHCTBYIOIIHNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxeHne CuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U MaJICHUH.

CpaBHeHUME CUIT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUA.

VYcnoBust paBHOBecHs TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.
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HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3Ile, oT ux aedopMarium.

HccnenoBanne yclOBHM pPaBHOBECHS TBEPAOTO TEJNA, HUMEIOLMIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus ¢ MexaHuke

NmMnynbe MarepuadbHOM TOYKH (Teia), CHUCTEMbl MaTepUabHBIX TOYEK.
Nmnynbe cuiibl M1 U3MEHEHUE HMIYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTtuBHOE ABHKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunernueckass sHeprusi MarepuajibHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU DHEPTUM.

[ToTenunanbHas SHEprusl. [ToTeHumanbHast SHEprus YIPyTO
neopMUpPOBAaHHOW  TIPYXKHHBL.  [loTeHIMambHAas  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3EMIJIH.

IToTenumanbHbIC u HEIOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTEHUHAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKOM HSHEPrUU CHCTEMBI TEIL.
3aKOH COXpaHEHHUS MEXaHUYECKOW SHEPTUM.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckue yCTpOWCTBA M NMPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTnBHOE IBMKEHHUE.

[lepexoa MOTEHIMANTBHON YHEPTUNU B KHHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ U3MEHEHWEM MEXaHMYECKON SHEepruu
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO KI'yTa.

Paspnen 3. Mouieky/isspHasi (PU3NKa U TEPMOJAMHAMHMKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOM TEOPUM M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTUIL[ BellecTBa. MOJenn CTPOEHHUs Ta30B, XUIKOCTEU U
TBEPABIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJnekyll. KonunyectBo BemectBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ msMmepenue. lllkama temneparyp
Llenscus.
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Mopens  unpeanpHOoro rasza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSPHO-
KUHETUYECKOW TEOpHM HJEaTbHOTO ra3a. AOCOINIOTHas TeMmIepaTrypa Kak Mmepa
CpelHEel KWHETUYECKOM SHEpPruM TEIUIOBOro JBIKEeHMs dYacTull rasza. lllkana
temneparyp KensBuna. ['azoBbeie 3akoHBI. YpaBHeHue MenneneeBa—KiamnenpoHa.
3akoH JlasbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBieHUE H3OIMPOIIECCOB: H30TEPMa, H30X0pa,
nzo0bapa.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OmnbiTel 10 MU PYy3UN KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHHUS.

Mognens onbita LlTepHa.

OnpIThI, JTIOKa3bIBAIOIINE CYILLIECTBOBAaHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUSI.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOTY AABIEHUS ra3a Ha CTEHKH COCYJa.

OnpIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS MHJICaJbHOTO Tasa,
M30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TapaMETPaMU COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHYTpEeHHss dHEPIUs TEPMOAMHAMUYECKOMU
CUCTEMBI U crocoObl €€ n3meHeHus. KonuyectBo Teminorsl u padbota. BHyTpeHHss
JHEPrus  OAHOATOMHOIO  MJAEAIBHOrOo  ra3a.  Buael  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCeHHE. Y IelIbHasd TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TeMI0Thl IpH TEIJIonepeaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKHU.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. ['paduyeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpatuMocTh PO1IECCOB B MIPUPOJIE.

TermmoBble  MamumHbl.  [IpuHOMIBI  AEHCTBUSA  TEIUIOBBIX — MAIMH.
[IpeoOpa3zoBaHust SHEpPruM B TEIUIOBBIX MamnHax. KodpGhUIMEeHT Moie3Horo
neiictBust tersoBo mammubl. [{ukn KapHo u ero kosdduimeHT mosie3Horo
JENCTBUSA. DKOJIOTUYECKHE MPOOIEMBI TEIIOAHEPTETUKH.
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TexHuueckre yCTpPOWCTBA W TPAKTUYECKOE TMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHMUsl, OBITOBOM XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW 3HEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku u3 OyTBUIKM TIOJ JIEWCTBHEM CKAaTOro BO31yXa, HarpeBaHue s¢dupa B
JATyHHOU TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPAIINS).

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphbl) Tea Ipy Terionepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHUIO BO3AyXa (OMBIT C BO3AYILIHBIM
OTHUBOM).

Mopenu napoBoii TypOHUHBI, ABUTATEINSI BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeugecmea. Dazoevie nepexoovl

[TapooOpazoBanue U KoHneHcarus. Vcrnapenue u kunenue. AOGCONIOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh BO3Ayxa. HacelllleHHbIH map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHS OT JaBICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctayioB. Kuakue kpuctaibl. CoBpeMeHHBbIE Marepuanbl. [lnaBrneHue u
KpUcTaJTU3aIus. Y IeabHasl TerioTa miasienus. Cyonumanusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuueckre yCTpOHCTBA M MPAKTUYECKOE TPUMEHEHUE: THUTPOMETpP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHAJIOB, B
TOM YHUCJIE HAHOMATepUaloB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenne mpy moHMKEHHOM JaBJICHUH.

Cnoco0bl U3MEpPEeHUS BIAXKHOCTH.

HabGnronenune HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIIECTBA.

JleMoHCTpalus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3mepenre 0THOCUTENBLHON BIIa)KHOCTU BO3AYXa.

Paznen 4. DjekTpoauHAMMKA
Tema 1. Inekmpocmamuka
OnexTpuzauusi Tell. OJeKTpUYeckuil 3apsn. JlBa Buaa 3IEKTPUYECKHUX
3apsa0B. IIpOBOOHUKH, IUAJIEKTPUKH M TMOJYNPOBOAHHMKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH KynoHa. To4euHbIN 3JIEKTPUUYECKHAN 3apsI.
Onextpuyeckoe mnone. Hampsok€HHOCTh — 3nekTpuyeckoro mnons. IIpuHumn
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CYHEPHO3ULIUNA DIEKTPUYECKUX IosieH. JIMHUKM HaNnpsHKEHHOCTH AJIEKTPUYECKOTO
HOJIAL.

PaGora cun  anektpocratudeckoro  mosst.  I[lorenuwman.  PasHocTh
MOTEHUHUAIOB. [IpOBOJHMKM M JAMDIIEKTPUKH B  JIIEKTPOCTATUYECKOM IIOJIE.
JludnexTpuyeckas MPpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOI0 KOHAEHCATOpa.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOII,
AIIEKTPOMETp, DJJIEKTPOCTaTHYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN allapar, CTPYHUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUS DJIEKTPOMETPA.

B3aumopericTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMDNEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwtit 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIOBUSL CYLIECTBOBAHUS DIIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 y4acTKa LETIH.

DJIEKTPUYECKOE COIMPOTUBJIIEHUE. Y IEIBHOE CONPOTHUBIICHUE BEIIECTBA.
ITocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH Jxoymns—Jlenma. MomrHOCTH
ANEKTPUUYECKOTO TOKA.

DNEeKTPOJABWXKYILAsA CWIA U BHYTPEHHEE COINPOTUBJIEHUWE HMCTOYHHKA TOKA.
3akoH Oma 11 ONHOM (3aMKHYTOI) 3JIeKTpUyecKoi 1enu. KopoTkoe 3aMbIKaHueE.

DOneKkTpoHHAass  NPOBOAMMOCTb  TBEPABIX  METALIOB.  3aBHCHMOCTH
CONPOTHUBJICHUSI METAJIJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITyYKOB.

ITomynpoBOIHHKWY. CoOcTBeHHas 151 IIPUMECHAs IIPOBOAMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYECKUA TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.
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DJIeKTpUUeCKU TOK B Tra3zax. CamMOCTOATENbHBIH M HECAMOCTOSTEIbHBIN
pazpsan. Monuus. [Lazma.

TexHuyecknue yCTpOWCTBA M IMPAKTUYECKOE NPUMEHEHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MIPHOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, OIYIPOBOIHUKOBBII 110/, TaJbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUitbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX NPOBOAHUKOB OT JUJIMHBI,
IUTOLIaI MONIEPEYHOI0 CEYEHUsS U MaTepHaIa.

CmemaHHOE COeTMHEHNE TPOBOAHUKOB.

IIpsmoe w3MepeHHe JIEKTPOIABWXKYIIEeH Ccwuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOITUTOB.

HckpoBoit paspsa M IPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne cMemaHHOro0 COEINHEHNS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmtoienue snexrpomnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usznku 0a3oBoro ypoBHs B 10 Kiiacce ocymIecTBIISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MAaTE€MaTHKH,
OMOJIOrMH, XUMHH, Teorpaduu U TEXHOJIOTUU.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3yYEHHEM METOAOB HAay4YHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, rumnores3a, (uU3MUecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOJAECIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: penieHWe CUCTEMbl YpaBHEHHH, JIMHEWHas (YHKIHA,
napabona, runepoosia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUIECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUM HA OCH KOOPJAMHAT, CI0KEHUE BEKTOPOB.

buonoeus: mMexaHudeckoe BUKEHHUE B >KUBOM npupone, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIJIONEpPENayH, TEIIOBOE PaBHOBECHE),
ANEKTPUYECKUE SBIICHUS B KUBOU MIPUPOJIE.

Xumus: JUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH U
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ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJIEKTPOJUTHYECKAS HUCCOIUAINS,
rajibBaHUKa.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apOMeETp, TEPMOMETP.

Texnonozus: mpeodOpa3oBaHUE ABIKEHUH C HCIOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHUKE, MOIIIUITHUKN, WCIOJIb30BAHUE 3aKOHA COXPAHCHMUS
UMITyJbCa B TEXHHKE (pakera, BOAOMET W JpyTHe), ABUTATEIb BHYTPEHHETO
cropaHwusi, mapoBas TypOWHA, OBITOBOH XOJOJUIBLHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE HAHOMATEPHAIOB, W
HAaHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE 3JIEKTPONPHOOPOB,
KCEPOKC, CTpYWHBIN IIPUHTED, DJIEKTPOHATPEeBATEIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TATbBAHUKA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Macnummnoe none. I1eKmpomacHumHas UHOYKYUA

IlocTosiHHBIE  MarHuThl.  B3amMoJIeMCTBHE  NMOCTOSHHBIX  MAarHMTOB.
MarnutHoe mnone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMOD cyneprno3unun
MarHuTHBIX noJsied. JIMHMKM MarHuTHOM WMHAYKUWW. KapThHa JWHUNA MarHUTHOM
WHIYKIIMU T10J11 MOCTOSTHHBIX MarHUTOB.

MarauTHoe TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa JHUHUN WHIYKUUAH
MAarHUTHOTO TOJISL JJIMHHOTO MPSIMOTO NMPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBue nmpoBOIHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HarpaBlieHHe. J[BUKeHUE 3apsiKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Iojie. PaGoTa cuisl Jlopenna.

SlBneHne BIIEKTpOMAarHUTHOW WHAYKIMUA. [lOTOK BEKTOpa MarHUTHOW
WHAYKUIAHW. OJIEKTPOABIKYILAS CHJIA WHIYKIUMHA. 3aKOH 3JICKTPOMArHUTHOMU
nHayknuu Papanes.

BuxpeBoe »siekTpuyeckoe TmoJie. IDJIEKTPOABMKYIIAs CHIA WHIYKIHA B
MPOBOJHUKE, BHKYIIEMCS TOCTYIIATEIbHO B OJJHOPOHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHE CaMOMHIYKUMH. OJEKTPOABMKYIIAs  CHIIA
CaMOWHIYKIIUH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTpPOMCTBA M IPAKTUYECKOE TMPHUMEHECHUE: TIOCTOSIHHBIC
MAarHuThl, JJECKTPOMArHUTHI, BJICKTPOJBUIrATENIb, YCKOPUTEIU 3JIEMEHTapPHBIX
YaCTHUILl, THIYKIIMOHHAS TI€Yb.
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Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TIOJIEM.

JIuHWY UHIYKIIUY MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne 3EKTPOMArHUTHOW UHAYKIUH.

[IpaBuno Jlenua.

3aBUCHUMOCTb 3JIEKTPOJBIXKYILEH CHIIBI UHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomul

N3ydeHrie MarHUuTHOTO MOJIS1 KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA MNOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nea 5. Kosiedoanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbLE KOJ1€0AHUA

KonebarenpHas  cucrema.  CBOOOIHBIE  MEXaHMUYECKHE  KoJeOaHUS.
["apmonunyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojeOaHUM.
[IpyXuHHBIN MasgTHUK. MaTeMaTH4eCKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
koJjiebanuii. [IpeBpaiienre HEPrun Mpu rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUs B
UJCATHPHOM KOJICOATeIIbHOM KOHTYpE. AHAJIOTUS MEXIy MEXaHHUYEeCKUMHU U
ANEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPI'uM B UJEaTLHOM KoJie0aTeTbHOM KOHTYpE.

[IpencraBnennie o 3aTyXaromux KojaeOaHuaX. BrIHYK/IeHHbIE MEXaHUUECKUE
kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMs.

ITepemennbiii  TOK. CHUHYCOMJANBHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JACHUCTBYIOIIEE 3HAYCHUE CHUJIBI TOKAa U
HaIpsKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U NOTPEOIICHUE DIECKTPUIECKOM
SHEPIUM. JKOJIOTMYECKUE PUCKHU IPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kynbrypa
WCMOJIb30BAHUSA 3JIEKTPOIHEPTUU B TTIOBCEAHEBHOM KU3HMU.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKUU
3BOHOK, FT€HEPATOP MEPEMEHHOTO TOKA, TUHUU IIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTU4eCKU MasiTHUK).

HokymeHT cosaaH B anekTpoHHon dopme. Ne 43-coo ot 11.03.2024. Ncnonuutens: MatiowmH B.H. B INNEKTPOHHbIA
CrtpaHunua 14 n3 56. CTpanuua cosaaxa: 11.03.2024 09:56 =¥ TATAPCTAH



Habmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HabOmronenue pezonanca.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSKEHUST OT BPEMEHU) ISt
AJIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu TOCIEIOBATENIBHOM COEAMHEHUM PE3UCTOpPA, KATYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUY 3JIEKTPONEepeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

UccnenoBanre 3aBUCUMOCTH TIEPUOIA MaJIbIX KOJIEOAHUMN Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Tpy3a.

UccnenoBanre MNEepeMEHHOr0 TOKa B LEMH W3  IOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAzZHUMHbLE 80IHbL

Mexanuueckue BOJIHBIL, yCIOBUsS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpocTpaHeHus M JUIMHA BOJHBL. [lomepeyHble W MPOJOJIbHBIE BOJIHBIL.
WNurtepdepenius u aiudpaxius MEeXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3IYyUYCHHS JIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHoii BoiHe. CBoiicTBa
AJIIEKTPOMATrHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOIsSpHu3anus, TuQpaKus,
unrepdepenius. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHNE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBS3U U TeNEBUACHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpSI3HEHUE OKPYKAKOLIEN CPELBI.

TexHuyeckre yCTpPOWCTBA M NPAKTUUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBas AUMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OO6pa3oBaHue U pacCIPOCTPAHEHUE MOMEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak ICTOYHUK 3BYKA.

HabGmronenue orpaxkeHus: ¥ MpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenune natepdepeHunu 1 1uppakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronenue cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYAOW H
4acTOTOM KoJieOaHUM.
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UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
pesioMIICHHE, ospu3aius, AUppaKiys, HHTephepeHITHs.

Tema 3. Onmuxka

I'eomerpuueckass onrtuka. lIpsMoiMHENHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIyd cBera. ToyeyHbId ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoenue nzoOpakeHuil B
TJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroja IOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cera. L[Ber.

ColOuparomie U pacceuBarome JuH3bl. ToHkas auH3a. DOKyCcHOE
pacCTOsIHME W ONTHYECKas cuja TOHKOM nuH3bL. [locTpoeHune m300pakeHui B
coOuparolux U paccerBaromux JuH3ax. Dopmyna TOHKOW JHH3BI. YBEITUYECHUE,
JlaBa€MO€E JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. HWutepdepenmnus cBera. KorepeHTHblE HWCTOYHUKH.
VYcnoBuss HaOmOIEHUS MaKCUMYMOB W MHUHUMYMOB B HHTEp(EpEeHIHMOHHOM
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakiuuonHas pemeérka. YcCIoBUE HaOIIOIEHUS
[JIABHBIX ~MaKCUMYMOB TIpM TaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuuecknue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToanmapar, TPOEKIIMOHHBIN afmapaT, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
OMTHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHEHOE pACOPOCTPAHEHUE, OTPAKEHHE M NPEIOMIIEHHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHyTpeHHEE OTpakeHuE. Mozenb CBETOBOAA.

UccnenoBanrie CBONCTB U300paKEHUI B JTMH3AX.

Mopenu MUKpOCKOIIa, TEJIECKOMNa.

Habmronenne natepdepeHInu cBeTa.

Habmronenune nudpakiuu cBera.

HaOnronenue aucnepcuu cBera.

[TomyyeHue cnekTpa ¢ MOMOIIBIO MPU3MBL.

[TonydeHnne criekTpa ¢ MOMOIIBI0 THPPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipu3aiiuu cBeTa.

Yyenuueckuii sxcnepumenm, n1abopamopmusie padomul
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N3mepenue nokaszaresns NpeIOMICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKCHHI B JTMH3AX.
HaOmronenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI cieNMAJILHON TEOPUU OTHOCUTEJIbHOCTH

I'panunpl OPUMEHMMOCTH — Kiaccudyeckod — mexaHuku.  [loctynatsl
CIICIMAJIbHOM TEOPUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOMYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIINI OTHOCUTEIIbHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpallCHUE
IUTUHBI.

DHEPrusi U UMIYJIbC PEISATUBUCTCKOM YaCTHUIIBI.

CBs13b Macchl ¢ SHEPrUed U UMITYJILCOM PEISTUBUCTCKOM YACTHUIIBI. JHEPrus
MTOKOSI.

Pazgen 7. KBantoBas pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u s3Heprun GOTOHA C €ro0 YaCTOTOW. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue ororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dboroaddekra. YpapHenue DiHmTeHa 11 pororddekra. «KpacHas rpanuiiay
dhoroaddexra.

JaBnenue ceeta. OnwiThl I1. H. JIleGenena.

XUMHUUYECKOE ICUCTBUE CBETA.

TexHuueckre ycTpoilcTBa W MPaKTUYECKOE MpPUMEHEHUEe: (OTOIIEMEHT,
dboTonaTumk, coHEUHas: ObaTapesi, CBETOUO.

Jlemoncmpayuu

®doTod(PpdheKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeNIHETO GoTodddeKTa.

CBeToamon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTull.
[Lmanerapnas mopens aroma. Iloctynatrel bopa. M3nydenue u moryomieHue
(GbOTOHOB TpU TEpexoAe aroMa C OJHOTO YpPOBHS SHEPruu Ha Jpyroi. Bumisl
criekTpoB. CHEKTp ypOBHEW SHEPrUU aToMa BOJOPO/IA.

BousiHoBeIe cBolicTBa yactull. Bonusl ne bpoiins. KopnyckylisipHO-BOJTHOBOM
Ty alu3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuueckne YCTpPOWCTBA M MPAKTHYECKOE NPUMEHEHUE: CIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBBIM KOMIIBIOTED.
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Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue IMHEHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

HaOmronenue muHeyaToro crekTpa.

Tema 3. Amommnoe aopo

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpoeHus siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1o ompeneneHuio  cocTaBa
paanoakTUBHOTO u3nydeHus. CBolictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BnusiHne paagnoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sajapa. M30Tomnsl.

Anbda-pacnaa. DJEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnan. ['amma-
M3JIly4eHre. 3aKOH paJuO0aKTUBHOTO pacIaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. [ledexT maccsl sapa.

SAnepusbie peakuuu. JleneHue u CUHTE3 sIEP.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobOiieMbl U MEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKTHI SIACPHON SJHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOIIOAEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaabHbIe B3auMOoJielcTBUS. EAMHCTBO (pr3nueckoil KapTUHBI MUpa.

TexHu4yeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

HccnenoBanne TpeKOB 4acTHIL (10 TOTOBBIM GoTorpadusim).

Paspgen 8. JiieMeHTHI aCTPOHOMUM U acTPOGU3MKH

Otanbl pa3BUTHs acTpoHoMuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMHM.

Bun 3Bé3nnoro nHeba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ComnHeynas cucreMa.

Connne. ComHeuHast akTUBHOCTb. McTtounuk sHeprum CoyiHIITA W 3BE3L.
3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpaJibHBbIA Kiacc —
CBETUMOCTB». 3BE31IBI TJIAaBHOHM IIOCJIEAOBATEIILHOCTH. 3aBHCHMOCTb «Macca —
CBETHUMOCTBY» JJIsI 3BE3]l TJIABHOW MOCIIEIOBATEIbHOCTH. BHyTpeHHEe CTpOeHHE
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3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKJICHUHU U 3Bosonuu CoiHua u
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama [Manaktuka. Ilonoxxkenue u nBuxenue CoJiHIAa B
INanmaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHbIE IBIPHI B sApax
rajgaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HaOmronenus: HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIsI OTIpe/IeTICHUS MOJI0KEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3usi CEBEPHOrO MOIYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon Jlynsl, muiranet, Mieanoro Ilytu.

Oo6o0maromniee NOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMUM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATHYECKOU cepax MesTeIbHOCTH YelIOBeKa, POiib U MEeCTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUH KapTUHE MHpPA, POJIb PU3NUYECKON TEOPHUH
B (opMHUpOBaHMM TMPEICTABICHUN O (PU3NUECKON KapTUHE MHpa, MECTO
(u3MYeCcKOl KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTaBICHUHN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kilacce ocyuiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcamMH MaTE€MAaTHKH,
Ouonoruu, XuMuu, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHbIE C M3YUYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, TuUmoresa, (u3nMyeckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEITUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pemieHHE CHUCTEMBI YpPABHEHUH, TPUTOHOMETPUYECKUE
(GyHKUIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIMHU HA OCHU KOOPAMHAT, CJIO0KEHHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTApHBIX (YHKIMH, NPU3HAKK TMOA00USI TPEYTOJIbHUKOB,
OTIpeJIeNICHNE TUIONIAIN TIOCKUX PUTyp v 00bEMa Tell.

buonocus: »nekTpuyeckue SABICHHUS B JKMBOW MPHUPOAE, KoJjeOaTellbHbIe
JIBUKEHUS B )KUBOM MPUPOJE, ONTUYECKUE SBJIECHUS B )KUBOW IIPUPOJIE, NECUCTBUE
paanay Ha )KUBbIC OPTraHU3MBL.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPaTbHBIN
aHau3.
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l'eoepaghua: marHWTHBIE TIONMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUI.

Texuonocus: NWMHUAMA DJIEKTPOIEpENAd, TEHEPATOpP MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS I€Yb, pajaap, pPaJUONPUEMHHK, TEJIEBU3OP,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIllmapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O ObPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusnka» Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHus (0a30BbI YPOBEHB) JOIKHO OOECIICUNTH JOCTHIKEHUE CIICTYIOITUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3yJbTAThl OCBOCHUSI yueOHOro rnpeamMera «DPu3nkay J10IKHBI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHM, COOTBETCTBYIOLIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOIO
ONBITA U OMbBITA JIEITEIBHOCTH B MPOLIECCE PEATU3alUi OCHOBHBIX HAIPABICHUU
BOCIIUTATEIIBHOU JEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa)KaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYAIOIIETroCcsl KaK akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA,;

OPUHATHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAaHUCTUYECKUX |
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NI€SITEIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpPTraHU3aINY;

YMEHHE B3aHMOJICHICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBUH C
X QYyHKIUSIMU U Ha3HAYECHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHICKOU IpaXIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITHUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCIIE B
NESATEIILHOCTA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYyAyIIEro;

4) 3¢cTEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero (u3n4IecKoi Hayke;
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5) TPyA0BOIr0 BOCIIMTAHUSA:

MHTEPEC K paziuyHbiM cepaM MpoPecCHOHATLHON AESITEbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON U TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccun U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IaCTH
(U3HUKY HA TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0TMYeCKOr0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh 3KOJIOTMYECKON KYyJNbTYPhl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJOTUIECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE ICVCTBUI B OKPY’KAOIIEH CPEJE HA OCHOBE
3HAHHU LEJIed YCTOWUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH JKOJOTHYECKOW HANpPABIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH MO (U3HKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3ydeHus: (UMK  OCYUIECTBISATh  MPOEKTHYIO U HCCJIEA0BATENbCKYIO
NEATEIbHOCTh MHAWBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:
CaMOCTOSITeIbHO  (OpPMyIHpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENIATh 1EIU JCSATEIBbHOCTH, 3aJaBaTh IIApAMETPbl M KPUTEPUU HX
JIOCTHKCHMS,
BBIABJISITH 3aKOHOMEPHOCTM W IPOTHUBOPEUMS B  PAaCcCMATPUBAEMBIX
(bUBUYECKUX SBJICHUSX;
pa3pabaTpiBaTh IUTAH PEMICHUS MPOOJIEMBl ¢ YUETOM aHAIM3a MMEIOITUXCS
MaTEPHUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBHI B JICATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  peaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciiegoBare/bCKue e CTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUEBBIMU IOHATHUSMH W METOAAMHU
(bu3HYecKoil HayKH;
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BJIQJIETh HABBIKAMU y4E€OHO-HCCIIEN0BATEIBCKON U MTPOEKTHOM JEATEIbHOCTH
B 0051aCcTH (DU3UKHU, CTTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TMOUCKY
METO/IOB peuieHusi 3a/ay (PU3MYECKOro COJAEpkKaHUs, NPUMEHEHUIO Pa3IMYHBIX
METO/IOB [T03HAHMS;

BJIQJIETh BHUJAMU JIEATEIBHOCTH [0 TOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpPIpETAlMK, TNPeoOpa30OBaHUI0 M TPUMEHEHUI0 B Pa3IUYHBIX Y4YEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M M AKTYaJM3UpPOBaTh 3ajaavy,
BBIIBUTaTh TUINOTE3Yy €€ pelIeHHs,, HaXOAUTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHANM3UPOBAaTh TOJYYEHHBbIE B XOJE pEIICHUS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIE 3aJaul B 0Opa30BaTEIbHOM
JESTENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLIECHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWA TI0 (U3MKE B TPAKTUYECKYIO 001acTh
KU3HENIEATEIbHOCTH,

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MIPEJJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTePHATUBHbBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIQJIETh HABBIKAMHU MOJy4YeHUs HH(POpManuu (U3HUUECKOTO COAEpKaHUS U3
HMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBISATh IOWCK, aHAJM3,
CHUCTEMAaTH3alMI0 U HWHTEpIpeTalui0 MHPOpMAIMU Pa3IMYHBIX BHUIOB U (hopm
IpEeJICTaBIICHUS;

OLICHMBATh JJOCTOBEPHOCTh UH(POpPMALINK;

UCIIOJIb30BaTh  CPEACTBa  MH(OPMAIIMOHHBIX W  KOMMYHHUKALIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AlIMOHHBIX
3ajay ¢ coOmofeHueM TpeOOBaHUM HPrOHOMHKH, TEXHUKH O€30MMacHOCTH,
TUTUEHBI, pecypcocOepeKeHHusl, MPaBOBBIX W  ATUYECKUX HOPM, HOPM
MH(pOpMAIIMOHHOM 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (U3MUECKOTO COIEpX aHUs B pa3iMuHbIX ¢dopMaTax c
y4€TOM Ha3HAUYEeHHs MH(OpPMAIUU U 1IeJIEBON ayJUTOPUH, BHIOUPAsi ONTUMAIbHYIO
(dbopmMy IpeaCTaBICHUs U BU3yaIU3alUu.

KomMMyHnKaTHBHBIE YHHBepcaIbHble YyueOHbIe 1elCTBUSA:
OCYIIECTBIISATh OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOMU JESITEIbHOCTH;
pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd ©  CMATYaTh
KOH(JIUKTHI;
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pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUSA C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJCTB;

ITIOHMMATh U HMCHOJIb30BAaTh MPEUMYILIECTBA KOMAaHIHOW M WHIWBUAYaJIbHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJI0TO YiI€Ha KOJUIEKTHUBA;

IIPUHAMATh  L€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIAThH IUIAH JACHUCTBUU,
pacrpeensiTh pojid ¢ Y4€TOM MHEHMHM Y4YaCTHHKOB, OOCYXKIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAadyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHJIbl B
o0l pe3ysbTatr Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HJEW C MO3WLHWHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE IOBEICHHE B Pa3JIUYHBIX
CUTYALMSIX, TPOSBIISATh TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE NeiiCTBHSA
Camoopranusanus:

CaMOCTOATEJIBHO OCYLIECTBJIATh MMO3HABATENIbHYIO JIEATEIBHOCTh B O0JAaCTH
(GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh W (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IJIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MTPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATMIOYTEHU;

JaBaTh OILICHKY HOBBIM CUTYaIUsIM;

pacuupsiTh paMKu y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHUI;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUpPOBaTh e€ro, Opath Ha ce0d
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYAMIHMH B 001acTH
(U3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlUsiIM, BHOCUTh KOPPEKTUBBHI B JI€ATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIaJICTh ~ HABBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMBIX JICMCTBUA M MBICIHUTEIbHBIX MPOLECCOB, HUX PE3YyJIbTATOB H
OCHOBaHUI;

HCIIOJIb30BaTh MPUEMBI peiIeKCUM IJI OLEHKH CUTYallMH, BHIOOpAa BEPHOIO
pelieHus;
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YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUs IO UX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTHI JAPYTUX TPH aHalIu3e pe3yJbTaToB
JeSITEeNbHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M AapryMEHTBl JAPYTMX TIPU aHajdu3e pe3yJIbTaToB
JESITETbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTpamMMbl
no ¢u3MKe I8 YPOBHS CpeaHero oOmiero oOpa3oBaHHs y OOyYaromuxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH UHTEIJICKT, MpeInoararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPaBIEHUS Pa3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOUN cdephl,
ObITh YBEPEHHBIM B ceO€;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOUIETO CAaMOKOHTPOIIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCThb aJalTUPOBATHCA K
AMOIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALlUM, BKIIOYAIOLIECH CTPEMIICHUE K JOCTHIKECHUIO LIENU U
yCrexy, ONTUMHU3M, HWHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HCXOJS W3 CBOHMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATIBHOE COCTOSIHHE
ApYTUX, YYUTBIBATb €ro TpPH OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTH K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIIMX CIOCOOHOCTh BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJbTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHHUINA:

JIEMOHCTPUPOBATh Ha IpUMEpax poJib U MecTo (U3MKH B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON EATEIIBHOCTH JIFOACH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
MaTtepuaabHasl TOYKa, HHEpIMaabHas cucTemMa oTcuéra, abCoMOTHO TBEPIOE TEIIO,
UJICAUTbHBIN Ta3, MOJEIN CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEI, TOUECYHBIN
ANEKTPUUYECKUH 3apsi]l PU pelieHnr PU3nuecKux 3ajay;

pacrio3HaBaTh (pU3UYECKUEC SIBICHUS (IIPOIECCH) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISAPHO-KMHETUYECKOW TEOPUM CTPOCHHUS BENIECTBA U
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JNEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TAJieHUE TeJ, ABUKEHUE [0 OKPYKHOCTH, HWHEPIUS,
B3auMoJielicTBUE Tel, Tuddy3us, OpOyHOBCKOE TBHKEHHUE, CTPOCHUE JKUIKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJ IPU HATPEBAHUH (OXJIAXKIAECHUH ), TETIJIOBOE
paBHOBECHUE, MCIIAPEHHE, KOHICHCALMs, IUIABICHUE, KPUCTALIM3ALMs, KUIICHHE,
BJIQYKHOCTh BO3/yXa, MOBBILICHUE JABJICHUS I'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY IApaMEeTpaMU COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3anus TeJl, B3aUMOJECHCTBHE 3aps10B;

ONKCHIBATh MEXaHWYECKOE JBUKEHHE, HCIOJNIb3ys (PU3MUeCKHe BETUUYHHBI:
KOOpAMHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
HMMITYJIbC T€JIa, KUHETUYECKAsT DHEPIUs, NOTECHUNAIBbHAS JYHEPTUS, MEXaHUYECKas
paboTa, MeXaHM4YecKas MOIIHOCTb; MPHU ONUCAHUU MPABHIBHO TPAKTOBATh
(bu3NYeCKUl CMBICIT HCIHOJB3YEMBIX BEJIWYMH, HUX OOO3HAYEHHS W E€AMHMUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMCBHIBATh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBHIC SIBICHUS,
UCHOJNB3ysl (U3MYECKHE BEJIUYMHBI: JaBIIEHUWE Ta3a, TeMIepaTrypa, CpeaHss
KMHETUYECKAs] SHEPrUsl XaOTHUYECKOTO ABUYKEHHS MOJIEKYJI, CPEIHEKBAIPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI SHEprusi, pabora rasa,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHS TEIUIOBOTO JIBUrareis; MNpH ONUCAaHUU
NPaBWIBHO TPAKTOBAaTh (U3WYECKUH CMBICI HCHOIb3YyEMbIX BEIMYMH, HX
0o00O3HAaUeHUsT W EAWHMIIBI, HaXOAUTh (OPMYJIbl, CBA3BIBAIOLIUE JAHHYIO
(U3HYECKYIO BEIUYUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUYECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEIUUMHBI: JIEKTPUUECKUN 3aps,
AIEKTPUUYECKOE MOJIE, HAMPSHKEHHOCTD IMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAIOB;
IpU ONHMCAHUM TPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€IMHULBI; YKa3blBaTb (OPMYIJIbI, CBSA3BIBAIOIIUE
JaHHYIO (PU3MUYECKYIO BETUUUHY C JPYTMMH BETUUMHAMU;

aHANMM3UPOBATh (PU3UYECKHE TMPOIECCHl U SIBICHUS, UCIOJB3Ys (PU3NYECKUE
3aKOHBI Y IIPUHLIMUIIBL: 3aKOH BceMUpHOro TaroreHus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXAaHMYECKOM DHEPruMHU, 3aKOH COXPAHEHUS HMITYJIbCa,
INPUHIUI CYNEPIO3ULIUA CHJI, IPUHIMUI PABHONPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMS BEILIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHUS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MEepBbI 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyisloHa, nmpu 3TOM pasnuyaTh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;
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OOBSCHATH OCHOBHBIE TIPUHIIMIBI JEHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyarh yCJIOBHsS HUX O€30MaCHOTO UCIOJIb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJHATh JKCHEPUMEHTHI O HCCIENOBAaHUIO (PU3MYECKHX SBICHUU U
MPOLECCOB C HCMOJIb30BAaHUEM MPSAMBIX UM KOCBEHHBIX W3MEpPEHUH, MpPU 3TOM
dbopmynupoBarh MpobiieMy/3aadyy M TUIOTE3y Yy4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEUIOKEHHOTO O0OpYyJIOBaHUs, MPOBOJUTH OMNBIT U
(hopmyIHpoOBaTH BEIBO/IHI,

OCYIIECTBIISTh MPSIMbIE U KOCBEHHbIE N3MEPEHUS] (PU3NUECKUX BEJIUYUH, MTPU
ATOM BBIOMpPATh ONTHUMAIBHBIN COCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHHIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHNM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIy  (QU3NYECKUMH  BEIWYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKcUpoBaTh pe3yiabTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIUYHMH B
BUJIE TAOJIUII U TPpaUKOB, A€NaTh BHIBOABI MO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOroAaTh mpaBuiia 0€30MacHOr0 Tpyda MpPU NMPOBEACHUU HCCIEAOBaHUN B
pamMKax y4eOHOro 3KCIEepUMEHTa, Y4eOHO-MCCIIEeOBATeNIbCKOM U MPOEKTHOU
JESTENBHOCTA C UCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o0opyI0BaHUS;

pemarb pacy€éTHbIE 3aJauyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUAIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aja4H
BbIOMpATh (HU3UYECKYI0 MOJIENb, BBIACIATh (PU3NUYECKHUE BEIWYUHBI U (HOPMYJIBI,
HEOOXOUMbIC ISl €€ pellleHus, MPOBOAUTHh PACUEThl W OLIEHWBATH PEATBHOCTD
MOJTy4YE€HHOTO 3HaUCHUS (PU3NUECKOMN BETNINHBI;

penaTh Ka4eCTBEHHBIE 33/1a4M: BHICTPANUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXACHUN C OMOpod Ha W3y4YEHHBbIC 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuzudecKue SBICHUS;

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH()OPMAITMOHHBIC TEXHOJIOTHH JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TpeJICTaBlieHUs] y4eOHON U HAy4YHO-TOMYJISIpHON MH(MOpMAIUK, TOJTyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKU aHATM3UPOBATH MOIyIaeMyt0 HHPOPMAIIUIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUNCKUX H 3apYOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHWE IPOLECCOB OKPYXKAIOLIEr0 MHUPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

HCTIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TOBCETHEBHOW >KU3HU
Ui obecnieueHrsi 0e30MacHOCTU MpU OOpaIeHUuH ¢ NpUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMHU, ISl COXPAaHEHUS 3/I0POBbS U COOIIOJCHHUS HOPM HKOJIOTHYECKOTO
MOBEJICHHS B OKPYXKAIOIEH cpelie;
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paboTaTh B TpyIIEe C BBIMOJHEHUEM PA3JIUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh pPabOTy TPYyNIMbl, PAIMOHAIBHO pACHpPENesITh OOSI3aHHOCTH H
IJIAHUPOBATH JICATEIBLHOCTh B HECTAHJAPTHBIX CUTYAIMSIX, aJ€KBAaTHO OIIEHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMON MPOOIEMBI.

K konmy oOyuenuss B 11 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JJOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IpUMEpax poyib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW AECATEIbHOCTH JIIOAECH, LEJIOCTHOCTh U €IMHCTBO
(bu3HYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (U3UYECKUX MOJCICH:
TOYEUHBIN AJIEKTPUUECKUN 3aps/l, Iyd CBETa, TOUCUHBIN UCTOUHUK CBETA, siepHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sipa TpPH PEIieHuH (HU3NIECKUX
3azay;

pacrio3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATHh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU U KBAHTOBOW (DU3UKU: JIEKTPUUECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MAarHuTOB, JJEKTPOMArHUTHAsE WHAYKIUS, JACHCTBHE MAarHUTHOTO TIOJIA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUWCS 3apsiji, DJIEKTPOMArHUTHBIE KoJeOaHUsS U
BOJIHBI, IPSIMOJIMHEWHOE pACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTepdepeHius, audpaknus W TNONApU3alUs CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuit 3pdext (pororddekT), cBeTOBOE aBlIeHUE, BOZHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W MCKYCCTBEHHas

PaaArOaAKTUBHOCTD,
OIIMCBIBATb H3YYCHHBIC CBOMCTBaA BCIICCTBA (BJ'IGI(TpI/I‘-IeCKI/Ie, MAarouTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYIHbIX CpGII) u

ANIEKTPOMArHUTHBIE SIBJICHUS (TIPOLECCHI), MCHONB3Yyd (PU3UUYECKUE BEIUYUHBI:
DNEKTPUYECKUHN 3apsij, CHJIA TOKA, DJEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUYECKOE
COIPOTUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYILAs CHia, paboTa TOKa,
WHIYKLIHUST MarHATHOrO Tmoysi, cuia Awmmepa, cwia JlopeHua, WHAYKTUBHOCTD
KAaTYIIKH, DHEPrusl AJIEKTPUYECKOTO M MArHUTHOIO IMOJEH, MEPUOJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B IpoIecce
FApMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHui, (OKYCHOE pacCTOsHUE U
ONTHYECKas] CHUJla JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PUIMUECKHI
CMBIC]I HCIOJIb3YEMBIX BEIWYMH, HMX OO0O3HAUYE€HHs M €JAUHMIIbI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOUIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYyTUMH
BEJIMYMHAMU;

ONMUCBHIBATh HW3YyYCHHBbIE KBAHTOBBIE SIBJICHUA H MPOLECCHI, HCIOJIb3Ys
(¢u3nyYecKrue BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
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4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPHOJT MOTypaciaga, SHEPTUSI CBI3U
aTOMHBIX SIZIEp, MPU ONMUCAHUU TMPABUIBHO TPAKTOBATh (DUIUUYECKUN CMBICI
HCIIOJB3YEMbIX BEJIWYMH, MX O0O3HAYEHWS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONINE JaHHYIO (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMH,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUINHBL;

aHANIM3UPOBATh (PU3UYECKHUE TMPOIECCHl U SIBICHUS, UCIOJB3Ys (PU3NYECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIIEI0OBATEILHOTO U MapalIeIbHOTO
COEMHEHUS TPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
MHJYKINH, 3aKOH MPSMOJUHEMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE ODiHIITEHa mns pororddekra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPaHEHHUS HMMITYJIbCa, 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOIO 4uCia, moctyiaTel bopa,
3aKOH PAJIMOAKTUBHOTO pacmajia, Mpy 3TOM pa3indaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOEe BBIPAXKEHUE U YyCIOBUA (TpaHMIIbI, OOJACTH)
MIPUMEHUMOCTH;

ONpENEATh HAMPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl Amnepa u cuibl Jlopenia;

CTPOUTh W OIMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI IO HCCIECIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBarh MpobiieMy/3aadyy M TUIOTE3y Yy4yeOHOro JKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYyJI0BaHUs, MPOBOJAUTH OMNBIT U
(hopmyIHpoOBaTH BEIBO/IHI,

OCYIIECTBIIATh MPSAMbBIE M KOCBEHHBIC U3MEPEHUS (DU3UIECKUX BEIIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAIBHBIN COCOO M3MEPEHUS M KCMOJIb30BATh HM3BECTHHIC
METObI OLIEHKH ITOTrPEIIHOCTEN U3MEPEHN;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MUYECKUX BEIMYUH B BHJIE TAOIHUI] U
rpaduKoOB, JIeJIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOJroAaTh MpaBuiia 0€30MacHOr0 Tpyda MPU MPOBEACHUU HCCIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATEIbCKON W TPOSKTHOU
JESTENBHOCTA C HCIOIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o0opyI0BaHUS;

pemarb pacy€THbIE 3aJadyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCITOJIBb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUAIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJja4H
BbIOMpATh (HU3UYECKYI0 MOJIENb, BBIACIATh (PU3NUYECKUE BEIWYUHBI U (HOPMYIIBI,
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HEOOXOUMbIE ISl €€ pellleHusi, MPOBOAUTh PACYETHl U OLIEHUBATH PEAIbHOCTD
HOJy4YEHHOTO 3HaUeHUs! (PU3NYECKON BEMUUHBI;

pemaTh KaYECTBEHHBIE 33/1a4i: BBICTPAaUBATh JIOTUYECKU HETIPOTUBOPEUUBYIO
LIETIOYKY PACCYKJICHHM C ONOpOM Ha H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYeCcKHe SBICHNUS,

UCMOJb30BaTh ~ HpPU  pPELIEHMM  Y4yeOHbIX  3aJad  COBPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMU
Y TPEICTaBIICHU YYEOHOW M HAay4YHO-NOMYJSIpHOU MHPOpMaLUHU, NOIYyYECHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMylo HHPOPMAIHUIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE€30MACHOrO HUCIOIb30BaHUS B MMOBCEIHEBHON
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
i obecriedeHnss 0€30MacHOCTH IpU 00pallleHur ¢ IpubopaMu U TEXHUUYECKUMHU
yCTPOMCTBAaMHU, JUIsl COXPAHEHUS 3/I0POBBS U COOIOJEHUSI HOPM HKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTaTh B TIpYyIIE€ C BBINOJHEHUEM pA3IUYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TPyNNbl, pPAaLMOHAIBHO PpacCHpeleNsTh O0O0sI3aHHOCTU U
IUIAHUPOBATh JIEATEIBbHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLICHHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMaTPUBAEMOM TPOOIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosamnuecTBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3/1esioB U TeM uugposbie
Ne i/ P Konrpoabhubie | IlpakTuuyecku (ubp )
NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl
pecypcsbl
Paznen 1. DUBUKA U METOAbI HAYYHOI'O IIO3HAHUA
1.1 ®u3uka 1 METOAbI HAYYHOT'O MO3HAHMS 2 bubmmorexa [JOK
' g Y https://m.edsoo.ru/7f41b£72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 Kusemarika > https://m.edsoo.ru/7f41b£72
bu6morexa [JOK
2.2 Jlunanka 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
23 3aKOHbI COXpaHEHHS B MEXaHUKE 6 1 1 hits://m.edsoo.r/7f4 1bf72
Nroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI 9 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nmnoreka [JOK
3:2 OCHOBBI TEPMOMHAMHUKH 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbI€ NEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro mo pazneny

24

Paszpnen 4. JIEKTPOAUHAMUKA

bu6mmoreka [{OK
4.1 C)
fleKTpoCTatiKd 10 https://m.edsoo.ru/7f41bf72
47 [TocTOsIHHBIN 2IEKTPUYECKU TOK. TOKHM B 12 bubnnorexa [JOK
' pPA3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68
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11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaunmeHnoBaHnue pa3aejioB U TeEM nudpoBbie
Ne i/m P KonrtpoJubnbie | IIpakTnyeckue (ugp )
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Paznea 1. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
MarnuTtHO€ 1moJje. IIeKTpOMarHuTHas
1.1 11 1 3 https://m.edsoo.ru/7f41¢97
WHIYKIUS .
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
M bu6mmoreka [IOK
€XaHUYECKHUE U DJICKTPOMArHUTHBIC
2.1 9 1 https://m.edsoo.ru/7f41¢97
KoJIeOaHHs .
bubnmoreka [JOK
MexaHn4ecKkue U 31eKTPOMArHUTHBIE
2.2 5 1 https://m.edsoo.ru/7f41¢97
BOJIHBI
c
but6mmoreka [{OK
2.3 OntHka 10 3 https://m.edsoo.ru/7f41¢97
c
Hroro no paszneny 24
Pa3znen 3. OCHOBBI CIEIIMAJIBHON TEOPUU OTHOCUTEJIBHOCTH
N but6mmoreka [{OK
OCHOBBI CIEIIUAIBHOU TEOPUH
3.1 4 1 https://m.edsoo.ru/7f41¢97
OTHOCHTCIHLHOCTH .
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Ntoro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 DJIEeMEHThI KBAHTOBOM ONTUKH 6 https://m.edsoo.ru/7f41¢97
c
bubmuoreka [JOK
4.2 CrtpoeHnue atoma 4 https://m.edsoo.ru/7f41¢97
c
bu6mmoreka [IOK
4.3 ATOMHOE Sp0 5 https://m.edsoo.ru/7f41¢97
c
Hroro no pazneny 15
Paznen 5. 9JIEMEHTbI ACTPOHOMUU U ACTPODPU3UKHU
bubnmoreka [JOK
5.1 DJIEMEHTHI aCTPOHOMUU U aCTPODU3UKU 7 1 https://m.edsoo.ru/7f41¢97
c
Nroro no pazaery 7
Pazaen 6. OGOBIIAIOIIEE IOBTOPEHHUE
bubnuoreka [JOK
6.1 O6o0matoiiee MOBTOPEHHE 4 https://m.edsoo.ru/7f41¢97
c
Nroro no pazaeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68 4 7
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IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
Jlara
Ne uudgposbie
Tema ypoka Kontpoabubie | IlpakTuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTte/bHbIE
padoTsbI padoThI s
pecypchbl
®u3uka — HayKa O PUPOJE.
| q (}: 031,) ap | bubmuoreka [JOK
ay4HbIE METOJIbI TTO3HAHUS
y & https://m.edsoo.ru/ff0c32¢e2
OKPY>KaIoIlero MUpa
Ponb 1 mecTo husuku B
) (hOpMUPOBAHUN COBPEMEHHOM | bubnnorexa [JOK
Hay4YHOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHHOCTH JIFOIeH
MexaHnueckoe IBUKEHUE.
OTHOCUTENIBHOCTh MEXaHUUYECKOTO bubmuoreka [JOK
3 1
nerkeHus. [lepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE NpsIMOJIMHEITHOE 1 bubnnorexa [JOK
JBHUKECHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NPAMOJIMHENHOE 1 bubnuorexa [JOK
JIBUDKEHUE https://m.edsoo.ru/ff0c372e
CBoOoHOE TIaZicHHe. Y CKOpEeHHE bubnuorexa [JOK
6 1
CcBOOOIHOTO ITaAE€HUS https://m.edsoo.ru/ff0c39cc
Kpusonuneiinoe nBU>KeHUE.
7 I{p ’KEHUE MaTepUAILHON TOUYKH I10 1 bubmorexa HOK
BIDKEHHME MATEPUATILHOM T
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocutensHocTH ["anumes. 1 bubnnorexa [JOK
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WNHepuuanbHble CUCTEMBI OTCUETA.
pit . https://m.edsoo.ru/ff0c3be8
[Tepsriit 3akoH HeroTOHA
Macca tena. Cuna. [Ipunnun
9 CYIIEPHO3UIIMHU cUil. BTOpol 3aKkoH bubmmorexa LHOK
ynep ' p . https://m.edsoo.ru/ff0c3be8
HproTona st MaTepraibHONW TOYKH

10 Tperuii 3akon HeroToHa 114 bu6mmorexa [IOK
MAaTEpUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOro TsaroreHus. Cuna

11 TspKkecT. [lepBas kocMuueckas bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
TEna https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunment tpenusi.

13 Cuna COIpOTUBIIEHHS NIPH IBKEHUH bubmorexa LOK

P P https://m.edsoo.ru/ff0c3{76
TeJa B KUAKOCTH WU ra3e
[TocTymarenbHOe W BpamaTeabHOe

14 JBIKEHHE a0COJIIOTHO TBEPJIOTO Tea. bu6mmoreka [{OK
MowmenT cunsl. [1nedo cunpl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tea
NMnynbsc MaTepraibHON TOYKH,

15 CHUCTEMBbI MaTEPUATbHBIX TOYEK. bubnuorexa [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
HUMITyJIbCa. PeakTUBHOE IBI)KEHUE
PaboTta u MOIITHOCTE CHIIBIL.

16 Kunerndeckast sHeprust MaTepuaibHON bubnnorexa [JOK
Touku. Teopema 00 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUH

17 [ToTrenumanbHas SHEPTHUs. bubnnorexa [JOK
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[ToTenuuanpHast HEPTUS YIPYTO
ne(OpMUPOBAHHON MPYKUHBI.
[ToTenuuanbpHast SHEPTUs Tena BOIU3U
MTOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

HOTCHHI/I&J’IBHLIC 1 HCIIOTCHLMAJIbHBIC
cuiibl. CBsi3b paboTHI
HCIMOTCHIIUAJIBHBIX CUJI C USMCHCHHUEM
MEXaHUYECKOM PHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢

19

JlaGoparopHnast pabota
«MccnenoBanue cBsi3u pabOThI CUIIBI C
M3MEHEHHEM MEXaHUUYECKOW FHEPTUn
TeJa Ha MPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa»

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpaHEHUsS B MEXAHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJOXKEHUS MOJIEKYJIIPHO-
KMHETUYECKON TeOpUH. BpoyHOBCKOE
neuxenue. uddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBUKEHHUS U
B3aMMOJEHCTBYSI YACTHIL] BEILIECTBA.
Mogaenu cTpoeHus ra3oB, KUAKOCTEH
U TBEPIBIX TEI

23

Macca monexyn. KonmuuectBo
BemiectBa. [loctositHHast ABoraapo

24

TemnoBoe paBHoBecue. Temmnepatypa
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u e€ uzmepenue. [llkana remmneparyp
Henscus
)5 WUneanpusiii raz B MKT. OcHOBHOE bu6mmoreka [{OK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoioTHas TeMIeparypa Kak Mmepa
26 CpelHEel KHHETUYECKOM IHEPTUuun bubmmorexa [JOK
JBAKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbI€ 3aKOHBI
JlabopaTtopHnas pabota
78 «HMccnenoBanue 3aBUCUMOCTH MEXIY
rnapamMeTpamMu COCTOSHUSA
pa3pexKEHHOTO Ta3ay
29 N3onpoueccel B naeanbHOM rase u ux bu6mmoreka [IOK
rpadguvecKoe mpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BryTtpennssa sneprus
TEPMOJIMHAMHYECKON CUCTEMBI U
30 crocoOwl €€ m3meHenus. KomndaecTro bubnuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPIUsi OJHOATOMHOI'O UI€ATBbHOTO
rasa
31 Bupael Terionepenaun bubmorexa LOK
https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIIOEMKOCTh BEIIECTBA.
32 KonnuecTBo TemnoTsl npu bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauabaTHeIi mpoiecc
13 [lepBblil 3aKOH TEPMOAVHAMUKH U €T0 bubmmorexa [JOK
MPUMEHEHUE K U30ITPOoIIeccaM https://m.edsoo.ru/ff0cSefc
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HeoOpaTtumocTs mpolieccoB B
34 npupoje. Bropoii 3akoH bubmmorexa [TOK
pPHpOZE. P https://m.edso0.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Tpunmun nevicteust u KII/ TenmoBoit bu6nuoreka [JOK
MaIlIHbI https://m.edsoo.ru/ff0c600a
36 ukn Kapuo u ero KIT
37 DKosiornyeckue npoodaemMbl
TEIJIOIHEPTEeTUKU
18 O6o6matomuit ypok «MomnekysipHas bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monekymnsapaas ¢puzuka. OCHOBBI bubmorexa HOK
yp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAs! ¥ OTHOCUTEIbHAS
41 BJIQXKHOCTH Bo3ayxa. HacheIieHHbIi bubmmorexa LHOK
R https://m_edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramumueckue u
4 amopdHbIe Tesna. AHU30TPONHUS bu6nuorexa [IOK
CBOWCTB KpUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctasuibl. COBpeMEHHbIE MaTepHAIIbI
[1naBneHue U KpUCTAJIA3AIIMS.
43 VY nenbHas TEOTa IUIABICHUS bubmorexa HOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 YpaBHEHHE TEIUIOBOTO OamaHca
p https://m.edsoo.ru/ff0c6820
45 OnexTpusanys Tei. JNEKTPUIECKUI bu6nuorexa [IOK
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3apsa. JIBa BUOa dDIEKTPUUECKUX
pan. A A p https://m.edsoo.ru/ff0c6bcc
3apsa0B
ITpoBOMHUKY, TUDIIEKTPUKH U
46 nc]i)n I OBOI[I-’II/IKI/I 3a1f£H COXpaHEHU bubmmorexa LHOK
yrip ' p https://m.edsoo.ru/ff0c6bec
AJIEKTPUYECKOTO 3apsiaa
B3aumopeiictBue 3aps10B. 3aKOH
47 Kynona. Toye4HbBIN 3JIEKTPUUECKUI buGnnorexa LIOK
y ' P https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsk€HHOCTB 2JIEKTPUYECKOTO
43 nonst. [IpuHIMn cynepno3uuuu bubnnorexa [JOK
JJIEKTPUYECKUX NOJIeH. JInHnn https://m.edsoo.ru/ff0c6df2
HANPSOKEHHOCTH
Pabota cuit 31eKTpOoCTaTUIECKOTO
49 nois. Ilorennuan. PasHocTh buGnnorexa LIOK
' ' https://m.edsoo.ru/ff0c6f00
MMOTEHIMAJIOB
IIpoBOOHUKH U DUSIEKTPUKU B
50 3J'IpeKT OCTAaTUYECKOM nolee bubnmorexa [IOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IPOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexTpoéMKocThb. KoHaeHCaTO
p A p https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD IIJIOCKOTO
52 KOHAEHcAaTOpa. DHEPTrHs 3apsHKEHHOTO bubnmorexa [IOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTtopHas pabota "N3mepenne
AJIEKTPOEMKOCTH KOHAeHcaTopa"
54 [IpuHIUIT NENCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOMUPOBAILHOTO
arrapara, CTpyHHOIro NpuHTEpA.
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DeKkTpocTaTHyYecKasl 3amuTa.
3azeMIIeHHE AIIEKTPOIPUOOPOB

55

DNEeKTPUUYECKUNA TOK, YCIOBUS €TO
cymiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsoxenue.
Conpotusienue. 3akoH Oma aJist
yJacTKa Ienu

56

[TocnenoBarenbHOE, TAPAIIEIBHOE,
CMEIIaHHOE COCTUHCHNE
MPOBOIHUKOB. JlaboparopHast paboTa
«M3yveHne cMenraHHOTO COCTMHEHUS
PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTb ANEKTPHUYECKOTO
Toka. 3akoH Jlxoyins-Jlenna

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 11 IOJIHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne D/1C nctouHnka Toka u
€r0 BHYTPEHHETO COIPOTHBIICHUS

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAs IPOBOAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
COIPOTUBJICHUS METAJUIOB OT
TeMneparypbl. CBEpXIIPOBOANMOCTh

60

DJIEKTPUYECKUI TOK B BAaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TonynpoBOAHUKH, UX COOCTBEHHAS U
MpUMeCHasi MPOBOAUMOCTh. CBOMCTBA
p—n-niepexoaa. [lomynpoBogHUKOBBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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MPUOOPHI
DNEeKTPpUYECKHUM TOK B pacTBOpax U

2 pacIuiaBax 3JIEKTPOJIMTOB. 1 bubnnorexa [JOK
DJIEKTPOJUTHYECKAS JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DneKTpoIn3
DNEeKTPUYECKUM TOK B rasax.

63 CamMOoCTOSTeILHBIN 1 bubmuoreka [JOK
HECaMOCTOSITENIbHBIN pa3psl. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuyeckre npudopsl U

64 YCTpPOICTBA U UX MPAKTUYECKOE | bu6nmoreka [IOK
npumeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e30macHoOCTH

65 O6o06matromuit ypok 1 bubnmnorexa [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonrponsHas pabora no teme

66 «Dnektpocraruka. [locTOSHHBIN 1 bubnnorexa [JOK
aeKTpudeckuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEAAX»

67 PesepBHblii ypok. KonTpoabsHas | bubmuorexa [JOK
pabota no Teme "DieKTpoAUHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O600maomui ypok | bubmmoreka [JOK
o temMam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O0 63
[NPOTPAMME
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11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
Ne Hara undgposbie
Tema ypoka Kourpoasnsie | IIpakTnuecku
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI e padoThI
pecypchl
[TocTostHHBIE MATHUTHI U X

| B3auMo/iecTBUE. MarHUTHOE TOJIE. | bubmuoreka [{OK
BekTop MarHuTHON MHAYKUUU. JIMHUK https://m.edsoo.ru/ff0c9778
MarHuTHOW WHIYKIIHH
MaruutHO€ noJie MPOBOIHUKA C

) ToKOoM. OnbIT Dpcrena. 1 bubnuoreka LIOK
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue | 1 bubnnorexa [JOK
MarHUTHOT'O MOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBMe MarHUTHOTO NOJISI HA
MPOBOJHUK ¢ TokoM. Cuita Amriepa.

4 JlaGopatopHas pabota 1 | bubnnorexa [IOK
«Uccnenosanue nencTBUs https://m.edsoo.ru/ff0c9ac0O
MOCTOSIHHOT'O MarHuTa Ha pamKy C
TOKOM»

JleiicTBE MarHUTHOTO TI0JIS Ha

5 JBIDKYILYIOCS 3apsKCHHYIO YaCTHILY. | bubnnorexa [IOK
Cuna Jlopenna. Pabota cumbr https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnekTpoMaruuTHas MHAyKuus. [loTok 1
BEKTOpa MarHuTHOM uHayKimu. 31C
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WHIYKIIAW. 3aKOH 3JIEKTPOMarHUTHOM
nHaykiuu Papanes

JlaboparopHast paboTa
«HccnenoBanue sBICHUS
3J'ICKTpOM3FHPITHOI>i HHAYKOWUW

Bbub6mmorexa [JOK
https://m.edsoo.ru/ff0cal 50

NunyKTUBHOCTD. SIBIICHUE
camonHaykiuu. JJ1C caMOMHIYKITUH.
DHeprusi MarHUTHOTO TOJIST KaTyIIKU C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCTpoNuCTBa U UX
IIPUMEHEHUE: ITIOCTOSIHHBIE MATHUTHI,
AIIEKTPOMATHUTBI, JIEKTPOJABUTATED,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIMOHHAs NI€Yb

10

O6o06mraromuii ypox «MaraHuTHoe
noJse. DIEeKTPOMarHUTHAS HHITY KIS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KoHTtponbHas pabota 1mo Teme
«Mar"auTHoe 110JI€.
DneKTpOMarHuTHasE UHAYKIUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKUE
kosieOanus. [lapMoHnYeckue
KosieOaHus. YpaBHEHUE
TapMOHHYECKUX KOJICOAHUI.
[IpeBpareHue sHEprun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproJia MaJIbIX KoJeOaHuii Tpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MAcChl TPy3a»
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14

Koneb6arenbubiii koHTYp. CBOOOHBIC
AIIEKTPOMAarHUTHBIC KOJIeOaHHs B
UjiealbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaIOrus MeX1y MEXaHUYCCKUMHU U
AIIEKTPOMATHUTHBIMU KOJIEOAHUSIMU

bubmnoreka I1HOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUS YHEPTUU B UJICATLHOM
K0J1Ie0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpeacraBnenue o 3aTyxaromux
KoseOaHusX. BolHyK1eHHbIE
MexaHuueckue koaebanus. Pe3oHaHc.
BbIHyKIeHHbBIE 3JIEKTPOMarHUTHbIE
KoseOaHus

Bbubmmorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennslil Tok. CHHYCOUATBHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE 1
JEHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HaIpsKEHUs

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IponsBozactso,
nepenava u norpedeHue
ANEKTPUYECKON SJHEPTUU

19

Y CTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE AIEKTPUUECKOI0 3BOHKA,
reHeparopa NepeMEHHOr0 TOKa,
JIMHUU JJIEKTpoIepeaad

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHUE PUCKH TIPU
MIPOU3BOJICTBE 3JIEKTPOIHEPIUU.
KynpTypa ncnonb3zoBanus
3JIEKTPOIHEPIUU B MIOBCEIHEBHOM
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KU3HU
MexaHu4ecKre BOJTHBI, yCIOBUS
] pacnpoctpanenus. [lepuon. CkopocTth bubnnorexa [IOK
pacrpoCTpaHEHUs U JJIWHA BOJHBL. https://m.edsoo.ru/ff0ccas4
[Tonepeunbie U POOIBLHBIE BOJHBI
” 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh bubmmorexa [JOK
3ByKa. Boicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMArHUTHbIEC BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [lIkana bubmoreia LHOK
P ) https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATHUTHBIX BOJIH
[IpuHIUIIBI paguOCBs3U U
24 tTeneBuaeHus. Pazsurue cpeacts
cBs3u. Paguonokanus
25 Konrponsnas padora «Konebanus u bubnnorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6£8
[IpamosinHETHOE pacpOCTpAHEHUE
26 CBETa B OJJHOPOJIHOM CpeJie. bubmmorexa [JOK
ToueuHsbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 oTrpaxeHus ceera. [loctpoenue bubmmorera [TOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paKeHHi B IMJIOCKOM 3epKajie
IIpenomnenue ceera. [lonnoe
73 BHyTpeHHee oTpakeHue. [IpenenbHblil bubnumorexa [IOK
YTOJI TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKeHUs
29 JlaGopatopHas pabora «M3mepenue bub6nuoreka LIOK
MOKa3aTels IPEIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
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JIunzel. [TocTpoenune n3o00pakeHuit B
30 nuH3e. Popmyiia TOHKOM JIMH3bI bubmorexa [TOK
’ y ’ https://m.edsoo.ru/ff0cddle
VYBenuueHue JIMH3bI
JlaGopaTopHnas pabota
31 «HccneqoBanue CBOMCTB
M300paKeHH B TMH3AX)
Hucnepcus ceera. CoXHBIA COCTaB
1 6ernoro ceera. L{Bet. JITaboparopHas
paborta «Habmronenne nucrnepcuun
CBETa»
1 Wutepdepennus ceta. Audpaxims bub6numoreka LIOK
ceta. ludpaknuonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bubnuorexa LIOK
[Tonspusanus csera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpkI U YCTPOMCTBA U
YCIIOBUS MX O€30MAaCHOTO MPUMEHEHUS
['panuLbl TPUMEHUMOCTH
36 KJIACCU4YEeCKOU MeXxaHUKH. [locTynarsl bubnuorexa [JOK
CIICIMAIBHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIIbHOCTH
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH.
37 3aMeiJIeHre BPEMEHH M COKpaleHUe buGnnorexa [IOK
https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM
38 yacTulsl. CBSA3b MacChl C DJHEPTUENA U buGnnorexa [IOK
’ P https://m.edsoo.ru/ff0cfc68
HUMITYJI5COM. DHEPTUs MOKOs
39 KonTponbhas pabota «OnTHka. bubnmoreka [JOK
OCHOBBI cieIMaJIbHON TEOPUU https://m.edsoo.ru/ff0cf6{0
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OTHOCHUTCIIBHOCTH»

®dotonsl. ®opmyna [1nanka. DHEprus bubnmoreka [JOK

40 1
U UMITYJIbC OTOHA https://m.edsoo.ru/ff0cfel16
OTKpBITHE U UCCIIEI0OBAHUE Eub OK

41 doroaddexra. OmbiTer A. T 1 nommoreka L

https://m.edsoo.ru/ff0cffc4

CroneroBa

3akoHsbl poro3ddexra. YpaBHeHne
42 Dunmmrerina as Gotodddekra. 1
«Kpacnas rpanuna» potordpdexra

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d015¢e

JaBnenne cBeta. OnbiTel 11. H.

N bu6mmoreka [IOK
43 JleOeneBa. XMMHUYECKOE JIEHCTBUE 1 httos://m.edsoo.ru/f0d04a6
cBeTa

TexHuueckue ycTpoicTa u
MPaKTUYECKOE MPUMECHEHHE:
(dhoTorneMeHT, GOTOIATIHK,
CONTHEeYHasi baTtapesi, CBETOINO/]

44

bu6mmoreka [JOK
Pemenue 3amgad mo teMe «DJIEMEHTEI
45 . 1 https://m.edsoo.ru/ff0d030
KBAHTOBOM OIITHKH) )

Monaens atoma Tomcona. OnbITEI
Bbu6muorexa [JOK

46 Pesepdopaa o paccessHUIO 0-9aCTHII. 1 httos://m.edsoo r/f0d09 La

[Inanerapnas mozxens aToma

Bbu6muorexa [JOK

47 Hoctynaret bopa ! https://m.edsoo.ru/ff0dOafa

Wzny4enue u noriomeHue GoToHOB
Bbu6muorexa [JOK

4 1
8 [IpY [IEpEXO0€ aToMa ¢ OJHOI0 ypPOBHSA https://m.edsoo.ru/ff0d0Oafa

SHEPTHUH Ha Apyrou. Buasl criekTpos

49 BomnHoBbie cBOMCTBa YacTuil. BOJHBI 1 bubmuoreka [{OK
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ne bpoiinsa. KopmyckynsipHo-
BOJIHOBOU Jtyanu3Mm. CIIOHTaHHOE U
BBIHYKJCHHOE M3Ty4YCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PATMOAKTUBHOCTH. OTBITHI
Pesepdopna no onpeneneHuto cocraa
PaZlMOaKTUBHOTO U3TyYCHHUS

bubnnoreka IJOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMma-
n3nydeHus. Biusaaue
PaIMOAKTUBHOCTH Ha KUBBIC
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. ['aMMa-n3nyyeHue

bubmuoreka [{OK
https://m.edsoo.ru/ff0d116
2

53

DOHeprus CBsA3U HyKJIOHOB B si/Ipe.
SAnepHble peakuuu. SnepHblit
peakrtop. [Ipo6iieMbl, IEPCTIEKTUBHI,
9KOJIOTMUYECKUE ACIIEKTHI IAEPHON
SHEPreTUKU

bubmuoreka [{OK
https://m.edsoo.ru/ff0d135
6

54

DOnemeHTapHble YacTulbl. OTKpBITHE
no3UTpoHa. MeTob! HaOI0IeHUS U
PETUCTPALIUU JIEMEHTAPHBIX YACTHIL.
Kpyraslii cton «@yHaaMeHTaabHbIe
B3auMoAeucTBusA. EAMHCTBO
(bu3nUeCcKoil KapTHHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTUSA aCTPOHOMUM.
IIpukiagHoe ¥ MUPOBO33PEHUECKOE
3HaYeHHE acTpOHOMUU. Bun
3BE€3nHOro Heba. Co3Be3aus, sipKue
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3Bé3I[BI, IJIaHCTBI, X BUIHUMOC
JABHIXCHHC. ComnHeuHnas cucremMa

56

Comnrte. ConrHeuHast aKTHUBHOCTb.
Uctounuk sneprum CoHLa U 3BE31

57

3BE3bI, UX OCHOBHEIE
XapaKTEPUCTUKHU. 3BE3]IbI TTITABHOM
rmocJieoBaTeIbHOCTH. BHyTpeHHee
cTpoeHue 3BE37]. CoOBpeMEHHbIE
MIPEACTABIICHHS O POUCXOKIACHUHN 1
sBosroniun CoJHIIA U 3BE3]]

58

Muneunsiii [lyte — Hama ['anakTuka.
[Tonoxxenune u neuxkenue ConHua B
lNanakTuke. ['anmaktuku. Y€pHbie
JBIPBI B SIAPAX TATAKTHK

59

Bcenennas. Pa3Oeranme rajgakTuk.
Teopus bosbiioro B3peiBa.
PennkroBoe nsnydeHue.
MerTarajgakTuka

60

Hepermiennsle npo01eMbl aCTpOHOMHUH

61

KonTtponbHas pabota «D1eMeHThI
aCTPOHOMUU U aCTPOPHUIUKI

62

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMHU B 3KOHOMHUYECKOM,
TEXHOJIOTUYECKOH, COLMATIbHOU U
ATUYECKOM chepax nesTeTbHOCTH
YeloBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3UKU ¥ aCTPOHOMUH B
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COBPEMEHHOI HayYHOU KapTHHE MUpa

64

O6o0maromuii ypok. Pois
¢dusngeckoit Teopun B HGOpMUPOBAHUN
MPEACTABICHUH O (PU3UIECKOM
KapTUHE MUpa

65

Oo6o06matomuit ypok. Mecto
¢bu3nyecKoil KapTUHBI MUpa B 0011IEM
psly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJICTABICHUN O IPUPOJIC

66

PesepBHblil ypok. MarautHoe mnose.
DNEeKTpOMarHuTHask HHAYKIHS

67

PesepBHbIii ypok. OnTuka. OCHOBBI
CIelUaIbHON TEOPUHU
OTHOCHUTEIIbHOCTU

68

Pesepnblii ypok. KBantoBas usuka.
DNeMEeHThI aCTPOHOMUU U
acTpou3uKH

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d178
4

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HMHTEPHET
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Jlnct cornacosanus k gokymeHTy Ne 43-coo o1 11.03.2024
WHnunaTop cornacoBanus: MaTiowunH B.H. Qupektop
CornacoBaHune nHnyumnposaro: 11.03.2024 09:56

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 MaTiowumH B.H. A

11.03.2024 - 09:56
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