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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1no ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOUIEro
o0Opa3oBaHus pa3padOTaHa HA OCHOBE MOJOXKEHUN W TpeOOBaHUU K pe3ysibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3zoBaTesbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM ¢enepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIEMIIUUA TpenojiaBanus yuyeOoHoro npeamera «duszmka» B o0pa3oBaTeIbHBIX
OpraHu3anUsIX Poccuiickoi denepanuu, PEATU3YIOLINX OCHOBHEIE
o0pa3oBarenbHbIE MPOrPAMMBbI.

Copmepxanne mporpaMmbl 10 (U3MKE HAIpaBlieHO Ha (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEaM3allud MEXKIPEAMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAYYHBIMU YYEOHBIMH IpeaMeTamu. B Hei
ONPEIEISAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUsl (DU3UKU HA YPOBHE CPEIHEro OOIIEero
o0pa3oBaHusl, IUIAHUPYEMBIE PE3YJIbTATHl OCBOEHHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaIMETHbIE, TPEAMETHbIE (Ha 6a30BOM ypOBHE).

[TporpamMma no pusmke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (PU3UKU HAa Oa30BOM YPOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI MO IroJlaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rogaMm oOydeHwus.

dusznka Kak Hayka O HauOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAas B
Ka4yecTBE y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroiem Mupe. [IIKonbHbIN Kypc GU3HKK — CUCTEMOOOpa3yIOIni
JUTsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dusnueckoit reorpadueir u actpoHommei. Vcmonp30BaHWE W AKTUBHOE
npUMeHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHSI HOBBIX MAaTEPHUATOB C 3aJaHHBIMM CBOWCTBAMH U JIPYTHX.
N3ydyenne ¢u3nku BHOCHUT OCHOBHOM BKJIaJg B (DOPMHUPOBAHHE €CTECTBEHHO-
HAYyYHOM KapTHUHBI MHUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHUW MPHUMEHSATH
HAy4YHbIA METOJI MO3HAHUS MPHU BHINOJIHEHUN UMU YYE€OHBIX UCCIEIOBaHUM.

B ocHoBy Kkypca ¢u3MKMA Uil YpPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXKHO paccMaTpuBaThb KaK HPUHUUIIBI €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
oJIE.

Hoes eymanumapuzayuu. EE peanmzanusi NOpearnoiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMalIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTMEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢dusukm mpeamonaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss NOCPEICTBOM BBEIEHHUS DIIEMEHTOB
CONepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXIEHUS
po0sIeM palMoOHAIBLHOTO IPUPOIOIIOIH30BAHUS U HKOJIOTHYECKOI 0€301MacCHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMH Kypca (DU3UKM Ha YpOBHE CPEIHEro OOIlero
oOpa3oBaHus SABISAIOTCSA (Pu3mueckue Teopuu (PopMHUpOBAHUE MPEICTABICHHUNA O
CTPYKTYpE MOCTPOCHUS (MU3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
INPUHLWINOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NOPUPOJE, TpPaHHIAX
INPUMEHUMOCTH TEOPUH, Uil ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTeMHO-ICITEIPHOCTHBIN TOIX0M B Kypce (U3UKU pPean3yeTcs MPEexkKIe
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTATHHOU ACSITEIBHOCTH O0YUYaIOIIUXCH.
st 6a3oBoro ypoBHA Kypca (U3MKM — 3TO HCHOJB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1A0OpaTOpPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIWHEHBI B OOIIUN CHUCOK YYEHUUYECKHUX
IpaKTHUECKUX PalOoT. BoljeneHne B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISi KOHTPOJIE W  OIEHKH, OCYIIECTBISICTCS y4aCTHUKaMU
00pa3oBaTeNbHOrO Ipollecca HMCXOAs M3 OCOOEHHOCTEH IUIAHMPOBAaHUA U
ocHalieHuss kaOuHera ¢usuku. [lpu »d>ToM obOecreunBaeTCsi  OBJAJCHUE
00yJaronmuMMUCss yMEHUSMH TPOBOJUTH KOCBEHHBIE HM3MEPEHHS, WCCIICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYUH K TIOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonploe BHUMaHHWE YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aga4. [Ipy »>TOM M pacyETHBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCA 3aJa4d C SIBHO
3aJJaHHOW (PU3NUECKON MOJEIBIO, MO3BOJISIIOIINE IPUMEHSATh U3yUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETPUPYS 3HAHHUS U3
pa3HbIX pa3nesnoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBsICHEHHE TMpPOTEeKaHUA (U3NUYECKUX SBJIECHUN M TPOILECCOB B OKpYKarOIIeH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIHM MJI CHTYallld MPaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBunm ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEUYeHNI0 ydeOHOTOo Tpoiecca 0a30BBIA YPOBEHb Kypca
($U3MKN Ha YPOBHE CpelHEro 001ero o0pa3oBaHus JOJDKEH U3YdaThCs B YCIOBUAX
peIMETHOTO0 KaOuHeTa (M3WKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIA. B kabwnHere (pU3MKM TOMKHO OBITH
HE0OXoaMMOe JIabopaTopHOEe OOOpYAOBaHWE ISl BBITIOJIHCHUS YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YYeHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
0bopyoBaHue.

JleMoHCTpanmoHHOEe  000OpynoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3HMKE KIIOYEBBIX JEMOHCTpAIUil s
UCCIICIOBAHMSI  M3y4aeMbIX SIBJICHMA M  TIPOLECCOB, OSMIHUPUYECKHX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMECHCHHIA.

JlaGopatopHoe o0OOpymOBaHHWE [JIi YYEHWYECKUX TMPAKTHUECKUX pPaboT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCs B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhue KOMILICKTHI
1a60paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIIJICKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX J1a00paTOpUi.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMHpOBaHHE HWHTEpeCa M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (popMHpOBaHHE
HCCIIEIOBATENLCKOTO OTHOILIECHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOECHHS MaTepuu U (PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (dopMupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
buznyecKnX 3HAHUM U HAYYHBIX J10Ka3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiu (U3UKK AJIS PAa3BUTHS IPYTUX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTrkeHHe ATUX Ielei 00ecreuynBaeTCsl pEIICHHEeM CIICIYIONINX 3a71a4 B

nporecce u3y4eHus Kypca GU3NKN Ha yPOBHE CPEHETO 001Iero oopa3oBaHus:



e MpHOOpEeTEeHHE  CUCTEMBbl  3HaHUH 00  oOmWMX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PU3UKH;

e (opmMupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OOBsSCHEHHS] (U3NUYECKUX SBICHUW B TIPUPOAE € Ui TPUHITHS
MPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peIIeHUs pPa3jIu4HbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nyeckoil MOAENbI0, 3a/Jady, MNOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbHOE
co3nanue GU3NUeCcKo MOJIENH, aIeKBAaTHOU YCIOBUSIM 3a]1auH;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM MPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
($u3NYECKUX SKCIEPUMEHTOB, aHAlW3a U HMHTEPHpeTalud HH(OpMaIuH,
Onpee’eHusl JOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTATA;

e CO3JAaHUE YCJIOBUU IS PAa3BUTHsS YMEHUMN NMPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha wusyuenue ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CPEIHETr0 OOIIEro
obpazoBanus otBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE MepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEH/IOBAHHBIM, YYHUTENb [E€JaeT BBIOOP
npoBeleHusT J1a00paTopHbIX pabOT M OMBITOB € YYETOM MHAWBHUAYaTbHBIX
0COOEHHOCTEH 00yUYarOIIHUXCA.



COJEPKXAHME OBYUYEHUA
10 KITACC

Pasznen 1. ®u3nka 1 MeTOAbI HAYYHOI'0 TO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOABI IO3HAHHS OKPYKAIOIIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUSA IPUPOABI.
DKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (u3MUECKUX SBICHUN U mpoueccoB. HaydHble rumoressl.
dusznueckre 3aKOHbI U TEOPHH. ['paHUIBI TPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBUS.

Ponp u mecto dusuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHOH KapTHHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYMKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTENBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpPEIHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUaIbHOW TOYKH, MX NPOCKIMH HA OCH CUCTEMbl KOOPAHMHAT.
CrnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOJUHEWHOe IBIkeHue. [ 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U [epEeMENICHUs
MaTepUasbHOW TOYKHA OT BPEMEHH.

CBoOoaHoe najzieHue. Y CKOpeHue CBOOOHOTO MaIeHuS.

KpuBonuHeitHoe  aBrbkeHue. JIBUKEHME  MaTrepuajlbHOM TOYKH 1O
OKPY>KHOCTH C IOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEMHAs
ckopoctb. [lepuon 1 gactora obparnieHus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETP,
JNBH>)KCHUE CHAPS0B, LIEIHbIE U PEMEHHBIE MTEPEIayn.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBMKEHUH C UCTIOJIH30BAaHUEM ITPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3AyXE U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Tena, OpPOIIEHHOTO TMOJ| YrjoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO MaeHHUs.

Hamnpasnenue ckopocTy Npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLIEHHST MEXAY HYyTSIMHU, NPONUIAEHHBIMH TEJIOM 3a
IIOCJIE0OBATENBHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM MPHU PABHOYCKOPEHHOM
JBH>)KCHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

M3yueHne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuaumn  otHocutensHOCTH  [anmunes.  Ilepeeli  3akoH  HeroToHna.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoi 3akon Herotona
JUIS MaT€pUAIbHOM TOYKH. TpeTuit 3akoH HproToOHA 111 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsAroreHus. Cuna Tsxectu. llepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoyibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cusa TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. KoapdunueHt tpenus.
Cuna conpoTUBIIEHUS NIPH JIBUKEHUHU TeJa B )KMIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpamieHus. llnedo cunel. YcmoBus
paBHOBECHS TBEPAOTO TENA.

TexHHUYecKHue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MOAIINUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHNE UHEPIUN.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJCHHUM.

CpaBHEHHE CUJT TPEHHUSI IOKOS, KAYEHHS U CKOJIbKEHUS.

VYcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akonsl coxpanenus 6 MexaHuke

NMnynbc MaTepualibHOW TOYKU (Tena), CUCTEMbl MATEPUATIbHBIX TOYEK.
Nmnynbe cuiibl U1 U3MEHEHUE UMITYJIbCa Tea. 3aKOH COXPaHEHUs] HMMITYJIbca.
PeaktuBHOE nBUXKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTreHunanbHas SHEPTHUs yOpyro
nedopmupoBaHHoM — npykuHbl.  [loTeHuuManbHas  SHEprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHmumanpaple W HENMOTCHNHMAIbHbIEe  cuiibl.  CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPrHMU CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueCKre yCTPOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[lepexoa NOTeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

W3y4yenne abCOIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. Mogekyasipuast QU3nKa 1 TEPMOJANHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. MoOJENU CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX TE U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsnl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Illkama Temmneparyp
[enbcus.



Mopens  upeanmpHoro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HUACANBbHOrO raza. AOCOJIOTHas TemrepaTypa Kak mepa
CpedHel KHWHETHYECKON SHEpPruy TEIJIOBOTO JBHXKEeHUsA dacTull raza. Illkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHUE BeliecTBa, (oTorpadun
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OnbIThl 110 TU(PPY3UN KUAKOCTEN U ra30B.

Mopenb O6pOyHOBCKOTO JBUKEHUS.

Mogens onbita lllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILLIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

Mogens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuu sxcnepumenm, 1abopamophsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBI, IABJICHUS U TEMIIEPATYPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamMuueckass cucremMa. BHYTpeHHSs SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandecTBo TemioTel U padota. BHyTpeHHsis
HEpPrus  OAHOATOMHOIO  HWACAJIBHOrO  rasza. Buuael  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3JIy4eHUE. Y IeJibHasl TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TemnoThl npu TeIionepeaye.

[lonarue 06 agmabaTHOM Tmporiecce. llepBbIli 3aKOH TEPMOJMHAMUKH.
[IpumMeHeHne mepBOro 3akOHa TEPMOJMHAMHMKHM K H3ompoieccaMm. ['padpuueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akon TepmoauHamMuki. HeoOpaTMOCTh MPOIIECCOB B IPUPOJIE.

TenmoBple  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBbIX MamuHax. KoadduumeHT monae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMBI TEMIIOIHEPTETUKH.



TexHuyecknue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIUIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruud Tejla MPU COBEPIICHUH pPaOOThI: BBLIET
npoOKku U3 OYTBUIKM TOJ JCHCTBHUEM CXKATOTO BO3/AyXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEHHEN SHEPTruu (TeMIIepaTypbl) Tea IpH TeIuionepeaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TYpOUHBI, JBUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckui sxcnepumenm, 1abopamophvie pabomol

HN3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kunenue. AOCOTIOTHAS U
OTHOCHTEJIbHAs BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TemaoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JABJICHUS.

TBépnoe Teno. Kpucramnnueckue u amopdubie Tena. AHU30TPOIUS CBOIMCTB
kpuctaiioB. Kuakue kpucrtaiibel. CoBpeMmeHHble Marepuaibl. [lmaBienue u
KpUCTayuA3aIus. Y AelibHas TerioTa miaBieHus. CyOaumanus.

VYpaBHeHue TeroBoro OanaHca.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOJTYyUYECHHUSI COBPEMEHHBIX MaTEPHUAJOB, B
TOM YHUCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npy noHW>KEHHOM [1aBJICHUMU.

CriocoObl U3MepeHus BIaXKHOCTH.

HalGmronenue HarpeBanusi v IIIaBJICHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaoB.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomol

HN3MmepeHne OTHOCUTENIBHOW BIIAXKHOCTH BO3AyXa.

Pa3znen 4. JaekTpoanHamMuka
Tema 1. Inekmpocmamuka
OnexTpuzauus Tell. OJEKTpUUECKUd 3apsn. JBa BuAa 2JIEKTPUYECKUX
3apsnoB. [IpoBOAHMKM, IUANEKTPUKM W TOJYNPOBOJHUKU. 3aKOH COXPAaHEHUs
IIEKTPUYECKOTO0 3apsija.
B3anmopeiictBue 3apsioB. 3akoH KynoHa. To4deuHbIN 31EKTPUUECKUI 3apsil.
Onextpuueckoe mnone. Hanpsk€HHOCTh dnekTpuueckoro mnousd. [lpuHumn



CYNEPIO3HULMH INEKTPUUECKUX MOJIeH. JIMHUKM HAnpsHKEHHOCTU 3JIEKTPUYECKOTO
HOJISL.

Pabora cun  oamekrpoctatmueckoro  mosiss.  [lorennman.  PasHocTh
noTeHUUAIOB. [IpOBOJHUMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jvusnextpuyueckasi NPOHULIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE NPHUMEHEHHE: SIIEKTPOCKOII,
AIEKTPOMETpP, DIEKTpOCTaTHUECKass 3allUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTpyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEJ.

[TpOBOJTHHKH B 3JIEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuyecKas 3amuTa.

JIMDIEKTPHUKY B 3EKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKONU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuu sxcnepumenm, 1abopamophsie pabomoi

N3mepeHne 3eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [TocTOSTHHBIN TOK.

Hanpsoxenue. 3akon Oma J171s yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

Pabora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
IIEKTPUYECKOTO TOKA.

ONEeKTPOABIXKYLIAsl CUila M BHYTPEHHEE CONPOTUBIEHUE MCTOYHHMKA TOKA.
3akoHn Oma 11 MOJHOM (3aMKHYTOM) 2JIeKTpudeckoi renu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMNepaTrypbl. CBEPXITPOBOIUMOCTD.

OnekTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas U IIpUMECHast IPOBOJIMMOCTh
noJIynnpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DIEKTPONIUTHYECKAS TUCCOLMALNS. DIIEKTPOIIH3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIIbHBIM
paspsa. Monunus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEYECHUs U MaTepuaa.

CMelIaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABWXKYIIEH CwiIbl. KOpOTKOe 3ambIKaHMe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

M3y4yeHnne cMenaHHOro COEIMHEHNS PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmroienue anexktpoiusa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBIsETCS C
Y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCaMM MaTE€MaTHKH,
OMONOrNH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvle nousimus, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, HAay4HbId (pakT, runoresa, (pu3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJCIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIus,
napabona, runepooia, ux rpa@uKu U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M X IIPOEKIMU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHUW3MOB (BUIbI TEILUIONEPENAUH, TEIJIOBOE PABHOBECHUE),
IEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JAMCCOLAALINS,
raJbBaHUKA.

l'eoepaghus: BAaXXKHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOJAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), IBUIaTelb BHYTPEHHEIO
Cropanusi, naposas TypOuHa, ObITOBOI XONOAUIBHUK, KOHAULIIUOHED, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHUE SJIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IPUHTED, AIEKTPOHArPEBATEIbHbBIC npuOopHl,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KIIACC

Pa3znen 4. JaekTpoanHamMuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

IlocTtosiHHBIE ~ MarHUTHL.  B3auMoAeiCTBHME  IIOCTOSIHHBIX ~ MAarHUTOB.
MaruntHoe mnone. Bektop MarHuTHOM uWHAyKIMH. [IpuHimn cynepnosunnu
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAyKUWU. KapTMHAa JUHUN MarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MAarHUTOB.

MarsautHOE 1mOJNIE NPOBOJHMKA ¢ TOKOM. KapTmHa nuMHMI MHIYyKUWH
MarHuTHOTO TOJIA JUIMHHOTO MPSMOrO NPOBOAHMKA M 3aMKHYTOIO KOJBLEBOIO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzaumoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOZyJIb U HalIPaBJICHUE.

Cuna Jlopenua, e€ Moxynb ¥ HanpasieHUE. [[BH)KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenua.

SIBeHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
UHAYKOUU. OJEKTPOABMKYLIAs CUJAa MHAYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuu Papajes.

Buxpesoe anekTpuueckoe mojie. OJEKTPOABMXKYLIAs CHJIA HHIYKLIUAHA B
IIPOBOJHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJAHOM MAarHuTHOM IIOJIE.

[IpaBuiio Jlenna.

MHOyKTUBHOCTE.  SIBIIEHME CAMOMHIYKUMH. OJIEKTPOABWKYILNAS  CHJIA
CaMOMHAYKIIUH.

OHeprust MarHUTHOTO ITOJIS1 KATYIIKU C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHE: IOCTOSHHBIE
MarHuThl, JJEKTPOMATHUTHI, JJIEKTPOABUIATENIb, YCKOPUTEIH 3JIEMEHTApPHBIX
YaCTHL, UHIYKIIHOHHAS I1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUM MHAYKIMYA MAaTHUTHOTO TOJISL.

B3anmoneiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cumel JIopeH1ia Ha HOHBI JIEKTPOJIATA.

SIBNIeHME 3IIEKTPOMArHUTHON MHIAYKIIHUH.

[TpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIJIBI MHAYKIHH OT CKOPOCTHU WU3MEHEHHUS
MarHUuTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

M3ydeHre MarHuTHOTO TMOJISL KaTYIIKU C TOKOM.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHON MHAYKIIUH.

Pa3nen 5. KoJsieoanus m BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAzZHUMHbIE KOJ1€OAHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonunyeckue konebanus. [lepuon, wacrtora, amrmumryga v (aza xoneOaHUM.
[Ipy>XMHHBIN MasgTHUK. MareMaTHU4YECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBpanieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHWYECKUMHU U
AIIEKTPOMArHUTHBIMU KoJiebaHusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
HHEPTUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aTyxaronmx KoJeOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
KosjeOanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMS.

[lepemennplii  TOK. CHUHYCOHMJAIbHBIM MEPEMEHHbIA TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIEKTPUUECKON
JHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE IEKTposHepruu. KymnbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCEIHEBHOM KU3HMU.

TexHuyeckrue ycTpoOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKUIM
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIepe1ay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KoJeOATENIbHON CHUCTEMBI (TMPYKUHHBIA WITH
MaTEMaTUYECKU MASITHUK).



HaGmonenue 3aryxaromnux KojieOaHui.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJI€OaHUH.

Ha6mronenue pesonanca.

CBOOOHBIE AIIEKTPOMATHUTHBIE KOJIEOaHUS!.

OcumorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHU.

Pe3onanc mnpu 1ocCiIenoBaTeNbHOM COEAUHEHHM PE3UCTOPA, KaTyLIKH
MHIYKTUBHOCTH M KOHJAEHCATOpA.

Monens TMHUY 3JIEKTpOoNEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOojeOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue INEpEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpoMaAZHUMHbIE 60JIHbL

Mexanudeckue BOJIHBI, ycloBHs pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHa BOJIHBL. [lomepeyHble W IPOXOJIBHBIE  BOJIHBI.
WnTepdepenims u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BekropoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, NPEIOMIIEHHE, MOJsIpU3anus, Audpakuus,
uHTepdepenius. CKOpoCcTb JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMIIBI paguoCBs3U U TeneBUAcHUA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHUKE W MEAMIIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MONEPEUHBIX U MPOJOJIbHBIX BOJH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

HaGmonenue otpakeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakinuy MEXaHHIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaOmtoieHue cBA3M I'POMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KOJeOaHUI.



HccnenoBanre  CBOWCTB  AJIEKTPOMATHUTHBIX  BOJIH: OTpa’KEHHE,
peroMIICHUE, MOJSIpU3anus, AUPPaKIys, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpOCTpaHEHUE CBETAa B
OJIHOPOJHOM cpene. JIyd cBera. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OoTpaxkeHUs cBeTa. llocTpoenne n3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOIO
BHYTPEHHETO OTPAKCHHUS.

Hucnepcus ceeta. CiioxxHbIil cocTaB Oenoro cBera. LBerT.

Cobupartotie u pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTostHUE W ONTUYecKas cuiia TOHKOW JuH3bl. [locTpoenue uzoOpaxeHuil B
coOMparolMX U pacceuBaOIIUX JinH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€EOMETPUUYECKON ONITUKH.

BonnoBass ontmka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuust cBera. JlubpakumonHas pemé€Tka. YcCIoBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpU  TMAaJ€HUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpOWCTBAa M MPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
¢oroanmapar, NPOEKIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOIN, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TOTSPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPEIIOMIICHUE CBETA.
OnTtuyeckue npudopsI.

[TosntHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanue cBONCTB N300pakeHU B JTHMH3AX.

Mopenu MUKpOCKoIa, TEJIECKONa.

HaGmronenne natepdepeHnm cBera.

Hab6monenue nudpaximu ceera.

Hab6mronenue nucnepcun cBera.

[TonyuyeHne cekTpa ¢ MOMOLIBIO IPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiuu cBeTa.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomol



M3mepeHne nokasaTessi peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTHH3AX.
HaGmonenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crielIHAJIBHON TEOPHMH OTHOCUTEIbHOCTH

['panuubl  NPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIELMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTb MOJYJISI CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILCHHE
JUTUHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CB$13b Macchl C SHEPrUEN U UMITYJILCOM PEIATHBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. Dopmyia [1nanka cBa3u SHEprun POTOHA C €ro YaCTOTON. DHEPTHUsI
U UMITYJbC POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. OnwiTel A. I'. CtoneroBa. 3akOHbI
dbotoaddexra. YpaBuenue DiHiTeHa 171 doTodddexra. «KpacHas rpanuiiay
dboTtorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA M TMPAKTHYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYMK, CoJIHEUHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOdPPeKTa.

Ceeroguog.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4aCTHIL.
[Lmanerapnas moxens aroma. Iloctynmarel bopa. M3mydyeHne w moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OAHOrO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIrUU aTOMa BOJOPOJA.

BousiHoBBIE cBOMicTBa yactull. Bosnbl ne bpoitnsa. KopryckyinsipHO-BOITHOBOM
yalu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuyecknue yCTpONCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIBIOTED.



Llemoncmpayuu

Mopenb onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

Habnronenue JinHeWyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomol

Hab6mronenue nmunaeityaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JI0KA3bIBAIOIIME CIO0KHOCTh CTpOeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiThl  Pesepdopaa mo  ompeneneHuro  cocrapa
panuoakTuBHOro wu3nydeHus. CpoiictBa anbga-, Oera-, ramMma-u3ITy4CHHS.
BiisiHre paguoakTUBHOCTH HA )KMBBIE OPTaHU3MBI.

OTkpbITHE TIpOTOHA U HeWTpoHa. HykimonHas monenb snpa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnaa. OJEKTPOHHBIA U TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOAKTUBHOIO pacraja.

OHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT macchl spa.

SnepHble peakuuu. /leneHne u CUHTES SA€Ep.

Anepusiii peaktop. Tepmosinepusiii cunTe3. [IpoGiaeMbl U TEPCIEKTUBBI
SJIEPHOUN SHEPTeTUKU. DKOJOTHUYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKU.

OnemeHTapHble YaCTULBL. OTKPBITUE O3UTPOHA.

Mertoabl HaOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIe B3auMOJIeHcTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, siepHblil peakTop, aToMHasi 6oM0a.

Llemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YACTULI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMMUH.

Bun 3Bé3mnoro neba. Co3Be3nmsi, sSpKue 3BE3BI, TUTAHETHI, WX BHUIANMOC
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeunass akTUBHOCTb. Mcrtounuk sHeprum CosiHIA U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kilacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOW TOCIIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBbY» ISl 3BE37 TJIABHOW MOCJIEI0BATENLHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHbIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Borounu ConHua u
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunsiii [lyte — Hama I'anaktuka. [lonoxenue u nuxenue CoyiHIA B
[Nanaktuke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE OBIPHI B AIpaAX
TIAKTHK.

Bcenennas. Pacmmmpenune Beenennoii. 3akon Xab66ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPYKEHHBIM TJIIA30M C WCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPEACIICHUS MOJI0KEHNUS HEOSCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEBEPHOro MOJyIIApHs U IPKHUE 3BE3MBI.

HaGmronenus B teneckon Jlynsl, utanet, Mieunoro I1ytu.

O0o0marnee NOBTOpPeHue

Pons ¢usmku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIBHON M OTUYECKOHN cepax MesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKU
¥ aCTPOHOMUHM B COBPEMEHHOUN HAay4YHOW KapTHHE MUpPa, pojib (PU3NUYECKON Teopuu
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKONM KapTUHE MHpa, MECTO
bu3MYecKo KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE.

Me:xnpeaMeTHbIe CBI3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOruH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, runore3a, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusl, HaOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIEHHWE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUKA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHUH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
IPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEYTrOJIbHUKOB,
OTpe/IeJICHHE TUIOMAIN TIIIOCKUX DUryp u o0béma Tell.

buonoeus: »nextpuueckue SBICHUS B JKUBOW Mpupojne, KoieOaTenbHbIC
JBUXEHHS B )KUBOW NMPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPHUPOJIE, TEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsk CTPYKTypa TBEPIBIX
T€d, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PpEIIETKH, CHEKTPaIbHbIN
aHam3.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MIIM, 3alie)Kd MAarHUTHBIX Py,
(doTochEMKa 3eMHOI TOBEPXHOCTH, PEICKAa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DBIIEKTpONEpenad, T€HEpaTop MEepEeMEHHOr0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIMOHHAS TI€4b, pajap, PaJAHONPHEMHHK, TEIEBU30D,
anteHHa, tenegoH, CBY-meub, MpPOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHe4Has OaTapesi.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nka» HaA YPOBHE CPEIHErOo OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» AOHKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMUXCAd PYKOBOICTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3MUIMEN JUYHOCTHU, CUCTEMOM LIEHHOCTHBIX
OpUCHTAIlW, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IMPOLECCE pEAM3alUi OCHOBHBIX HAIpPaBICHUN
BOCIIUTATENBHOU IESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3HUINH O0YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUYETIOBEUYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATHYECKNUX LEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, yuacTBOBAaTh B CAMOYIIPaBICHUN B 00pa30BaTEILHON OPraHU3aIlnN;

YMEHHE B3aUMOJCICTBOBATH C COLIUATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
uX QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTbh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCIIE B
JEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIJa B TOCTPOEHUE YCTOMYMUBOTO OYTyIIETO;

4) 3¢TeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuero puanyeckoil Hayke;



S) TPy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3nuyHbIM cdepaMm MpodeccroHalbHON OesATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KHU3HU;

6) 3K010rH4eCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh HKOJIOIMUECKON KyJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUN B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO PA3BUTUS YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAalpaBICHHOCTH Ha
OCHOBE UMEIOLIMXCS 3HaHUH 1O (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GUZNUYECKON HAYKU;

OCO3HAaHME LIEHHOCTH HAY4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHUsd  (QU3MKUM  OCYLIECTBJIATH  IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeiicTBUA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh UENU JCATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHOKECHUS
BBISIBJIATH  3AKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHajv3a HUMEIOIIUXCS
MaTe€pHUaJIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIIBHOCTD, OIEHUBATh COOTBETCTBUE PE3YJITATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;
KOOPAMHUPOBATh M  BBHIMIONHATH pabOTy B YCIOBUSIX  pPealbHOTO,
BUPTYAJILHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaenoBaTeabCKHe 1eHCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUYEBBIMU MOHATHUSAMH U METOIAAMHU
(bU3NYECKON HAYKH;



BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKONW U MPOEKTHON AESITeNbHOCTH
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY TOHUCKY
METOJIOB peuIeHHs 3aAad (U3MUECKOTO COJAEp’KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [MO3HAHMS;

BJIAJCTh BHUAAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAllUY, MPeoOpPa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYaIlUsX, B TOM YMCIIE MIPH CO3JaHUH YUeOHBIX TPOEKTOB B 001aCTU (DU3HKHY;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAaXOIUTh apryMEeHThl AJii J0Ka3aTeIbCTBa
CBOMX YTBEPXKACHUI, 3a1aBaTh apaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (opmynupoBaTh COOCTBEHHBIE 3a/layd B 00pa3oBaTebHON
JeSITEIbHOCTH, B TOM YHCJIEe TIPU U3YYCHUH (DU3BHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb TEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KU3ZHEIESITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIbHBIE IOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undpopmanmeii:

BJIAJ€Th HABBIKAMHU TOJy4YeHHs] UHPOpMALUU (PU3UUECKOTO COJEPKAHMS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYILIECTBISATh MOUCK, aHaJu3,
CHUCTeMATHU3alMI0 W HHTEpHpeTanuio HHGOpMALMU Pa3IUYHBIX BUAOB U (HopM
IpEJICTaBICHHUS,

OIICHUBATh JOCTOBEPHOCTH HHGOPMALIHH;

UCIIOJIb30BaTh  CPEACTBA  MH(MOPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJOTHI B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3amad  C coOmofeHueM TpeOOBAaHWW HPrOHOMHKH, TEXHHKH O€30TMacHOCTH,
TUTUEHBI, pEeCypcocOepeXeHHsl, TMPaBOBBIX U  ITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJIEp>KaHUS B Pa3IMyHBIX (opmarax ¢
yu€TOM Ha3zHayeHHs] THPOPMAIUU U LIEJIEBONU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHHKATHBHBIE YHHBePCcAIbHbIE YueOHbI€ TeliCTBHUS:
OCYIIECTBIISATH O0IIEHNE HA YPOKax (PM3UKU U BO BHEYPOUHOU JIEATETHLHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DIWUKTHBIX CHUTyallud W CMsT4Yath
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJH30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJTLHON
paboThI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM 0OmIUX
WHTEPECOB M BO3MOYKHOCTEH KaKJIOTO WIeHA KOJUICKTUBA;

NpUHUMATh TICIM  COBMECTHOM  JEATEIhbHOCTH, OpPTaHW30BBIBATH U
KOOPIAMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTaBJIATh IUIAH JCHCTBUH,
paclpenensaTh poiu C y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pPe3ylbTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAadeCTBO CBOETO BKJIaJa M KaXJOTO0 YYaCTHHMKA KOMAaHIBI B
o01IMii pe3yNbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejaraTh HOBBIE TIPOCKTHI, OIEHWBATh HJEH C TO3WIMU HOBHU3HHI,
OPUTHHAIILHOCTHU, IPAKTHUECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

PerynsiTuBHBIC YHHBEpPCAJbHbIE Y4eOHbIe NelCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENIbHYIO ACSITENbHOCTh B 00JacTH
(U3MKM MU aCTPOHOMMHM, BBIABIATH NPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 33/]1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IIAH PELICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1ad, IJIaH BBIMOJIHEHUS MPAKTUYECKON padOoThl C Y4ETOM HMEIOILIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

paciupsATh paMKHM y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEATIOYTEHUN;

JeNaTh OCO3HAHHBIA BHIOOp, AapryMEHTHpPOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTb 3 PEILICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CIOoCcOOCTBOBATh (POPMHUPOBAHUIO M MPOSIBICHUIO JPyAMLMHM B o00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATh CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJIBTATOB LEIISM;

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEJbHOM  pedieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIBTATOB U
OCHOBAaHUM;

UCIOJIBb30BaTh MPUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYyalliH, BHIOOpa BEPHOTO
peuieHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TPUHUMATH PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3e pe3yJbTaTOB
JIeSITEIIbHOCTH,

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaTOB
JeSITEIbHOCTH;

pU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIHOKH.

B mporecce NOCTHXKEHHS JIMIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI
no (¢u3MKe JISI YPOBHS CpEIHEro oOImero oOpa3oBaHHs Yy OOydaroONIUXcCs
COBEpUICHCTBYETCS HIMOLIMOHAIIbHBIH WHTEJICKT, MIPEATOJIarafo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpEryJIMpPOBaHMs, BKIIIOYAIONIEIO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aAaNTUPOBATBHCA K
IMOIIMOHAIBHBIM U3MEHEHHSIM U MTPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUH, BKIIOYAIONICH CTPEMIICHHE K TOCTIDKEHUIO e U
ycrexy, ONTUMU3M, WHHUIIMATHBHOCTH, YMEHHE EHCTBOBATH HUCXOJS M3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKNBAHUIO;

COITMAIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y O0YYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHH, B IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
IIEKTPUYECKUH 3apsij] MPU PENICHUH (PU3NUECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYISIPHO-KUHETUYECKOW TEOpPUU CTPOCHHUS BEIIECTBA U



AIIEKTPOJMHAMUKHA:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TMAaJEeHUE TeJ, IBUKEHHE IO OKPY>KHOCTHU, WHEPIHS,
B3auMojeicTBue Ten, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUIKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMA TEI NPU HArpEBaHUU (OXJIAXIEHNUHN), TEILNIOBOE
paBHOBECHE, UCIAPEHUE, KOHJEHCALMs, IUIABJICHUE, KPUCTAIM3aLus, KUIIECHUE,
BJIQKHOCTH BO3/yXa, MOBHIIICHNE JABJICHUS Ta3a MPU €ro HArpeBaHUH B 3aKPHITOM
cocyle, CBSI3b MEXKAYy TMapaMeTpaMu COCTOSIHMSI Ta3a B  H30Ipoleccax,
3JIEKTpU3aLUs TeN, B3aUMOJEICTBYE 3apsI0B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKHE BEINYMHBIL:
KOOpAMHATa, MyTh, IMEpPEMEIIEHHE, CKOpPOCTb, YCKOpPEHHME, Macca Teja, Cuia,
UMIYJIbC Tella, KWHETHYECKasi dHEpPrus, NMOTCHLUaIbHAs dHEPIUs, MEeXaHUYecKas
paboTa, MexaHM4YeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICH HCIHOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EIUHUIIB,
HaXoAUTh (DOPMYJIbI, CBA3BIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTUMHU
BEJIMYMHAMU;

OMMCHIBATh HM3yYEHHBIE TEIUIOBbIE CBOWCTBA TeNl U TEIJIOBBIE SIBJICHHUS,
UCTHIONB3Ysl (M3MUECKHE BEIWYMHBI: JaBJICHHE Trasza, TeMIeparypa, CpenHss
KWHETUYECKasi dHEPrusi XaOTMUECKOTO JIBUKEHUS MOJIEKYJI, CPEIHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs JHEprus, pabora rasa,
KOA(PGUIIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOIO JBHUTaTeNsl; MPH OMHCAHUU
IPaBUJIBHO TPAKTOBAaTh (DUBUYECKUN CMBICH HUCIHOJIB3YEMBIX BEIUYHMH, HX
0003HAaUEHMUsI W E€IMHULBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(pU3UYECKYIO BEIMUUHY C APYTUMU BEIUUNHAM;

OINMCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECCKUI 3aps,
3IIEKTPUYECKOE T0JIe, HAPXKEHHOCTD IOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHINAJIOB;
OpU ONHUCAHUM TMPAaBUIIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; yKa3blBaThb (POPMYJIbl, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUUYHHY C IPYTUMH BEJIMYNHAMY;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKUe
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXaHMYECKOM OHHEPruM, 3aKOH COXpPaHEHMsl HMILyJbCa,
IOPUHLUII CYNEPHO3ULIUN CHJI, INPUHLHUII PABHOIPAaBUS WHEPLHUAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHIO0 CTPOCHMSI BELIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEJHEN KMHETHYECKON PHEPTUU TEIUIOBOTO JBMXKEHUS MOJIEKYI C
aOCOJIFOTHOM TeMIIepaTypoH, MEpBbI 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMATUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIb,
o0jacT) IPUMEHUMOCTH;



OOBSCHITHP OCHOBHBIE TPHUHIIMIBI JEHCTBHUSI MAIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianyarh YCIOBHUS UX O€30MACHOTO HCIONb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3WYECKUX SBJICHUM U
MPOLIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU 3TOM
dbopmynupoBath mpobiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTaHOBKY H3 MPEIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI GU3HMUECKUX BEITUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLICHKH ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PHU3NYECKUMHU  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUH, MNPH 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOJTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BETUYHH B
BUJIE Ta0nuIl U TpauKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIIEIOBAHMUS,

coOmro1aTh mpaBmwiIa 0€30MacHOTO TPy/a MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIICOBATEIHCKON W TPOCKTHOU
JESATEIbHOCTH C MCIOJIb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1A0OPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THBIE 3aJa4d C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (hPU3MUECKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoAuMbIe i €€ pEelIeHHs, TPOBOJUTh PAacCU€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3NUYECKON BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BbICTPAUBATh JIOTHUYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMOpOMl Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue BICHUS;

UCIIOJIb30BaTh  MpU  pEIIeHHH  y4eOHbIX  3aJlad  COBpPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJISIPHON MHPOpMAIUK, MOIYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJIy4aeMyto HH(POPMAILIUIO;

NPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apYyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE TPOLECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JU1s obecrieyeHrss 6€30MacHOCTH MPU O0pallieHUuu ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 3[I0POBbSI U COOJIIOICHUSI HOPM 3KOJOTUYECKOTrO
MIOBEJICHUS B OKPYKAIOLLEH CPElE;



paboTaThb B Tpymdme C BBHIMOJHEHHEM pA3IMYHBIX COLHUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO PACIPEAENsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCMaTPUBAEMOM TPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax poyib U MecTo (HU3MKu B (HopMHpPOBAHUH
COBPEMEHHOM HayyHOM KapTHHBl MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTUM, B MPAKTUYECKOU NEATEIBHOCTHU JIOJEH, IEJOCTHOCTh M €IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIM JIEKTPUUECKUM 3apsAN, JIyd CBETA, TOUCUHBIM UCTOYHUK CBETA, JIEpHA
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MpHU pelIeHUU (PU3NYECKUX
3ajay;

pacno3HaBath (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOWM (DPU3UKH: IIEKTPUUYECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasi WHIAYKUWSA, JEWCTBME MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM W JIBMXKYIIMICS 3apsiji, 3JEKTPOMArHUTHbIE KoJieOaHUsi U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETA, OTPAXKEHHUE, MPEJOMIICHHUE,
uHTepdepenmys, audpakuus W TOMApPU3ALUS  CBETa, JTUCHEPCUS CBETa,
dbotoanekTpudeckuii 3Phext (hoTodrddhexT), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYaToro CrHeKkTpa aToMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHas

PaauO0aKTUBHOCTD;
ONMCHIBATh H3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  DIEKTPUUYECKYID  IPOBOJUMOCTb  Pa3jIU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJIb3Yys (DU3NYECKUE BEITUUYHHBIL:
AIIEKTPUYECKUI 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HANpsDKEHHE, AIIEKTPUUECKOe
COTIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAas cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO Mojisi, cwia Awmmepa, cuia JlopeHna, HWHIYKTHBHOCTb
KATYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJIeH, MEPUOJl M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsil M CHJIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
OTITHYECKasi CHWJIa JIMH3BI, TIPH OMHCAHWUHU TPABWIBHO TPAKTOBATh (HU3UUECKUN
CMBICJT HCTOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMHU
BEJTMYMHAMU;

ONMKUCHIBAaTh M3YyYCHHbIC KBAHTOBBIC SIBJICHUS U TIPOLECCHI, HCIOIb3Ys
dbu3ndecKue BEIMYHMHBI: CKOPOCTh DSJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, EPUO MOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SI7IEp, TPU OINMCAHUU TPABWIHHO TPAKTOBAaTh (PU3UUECKHA CMBICI
WCIIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHWUS W CAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBA3BIBAIOIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEJINYUHBI,

aHAM3UPOBATh (PU3UUYECKHE MPOIIECChI U SIBIICHUS, UCIOIB3Yys (U3HUECKHE
3aKOHBI M MPUHIUMBL 3aK0H OMa, 3aKOHBI MOCJEI0BATENILHOTO U MapaieIbHOrO
COEIMHEHMS TPOBOJHMUKOB, 3aKkoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
UHIYKIMHU, 3aKOH MPSIMOJIMHEMHOTO PaclpOCTPAHEHHUsI CBETA, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHHSI CBETa, ypaBHeHHe ODWHIITeHHa i (oTodddekra,
3aKOH COXpaHEHHsI 3HEPTuu, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAHEHUS
3IIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHs MacCOBOTO 4Mcia, mocTynatel bopa,
3aKOH PaJMOAKTUBHOTO pacnaja, Iph 3TOM pa3jiMyaTh CIOBECHYIO (POPMYITHUPOBKY
3aKOHAa, €ro MaTeMaTUYECKO€ BBIPAKEHHE M YCJIOBHUS (TpaHHULbI, OOJACTH)
IPUMEHUMOCTH;

OTIpEIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI POBOTHUKA
C TOKOM, cuJiel Ammnepa u cuibl JlopeHua;

CTPOUTh W ONHCHIBATh M300paXKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOMW JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HWCCJICIOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C HCITOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUU: TMPH 3ITOM
dbopmynupoBath mpobiieMy/3aqadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOUpaTh YCTAaHOBKY HU3 MPEIJIOKEHHOI0 00O0pYyHOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI,

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE M3MEpPEHUsT GU3HMUECKUX BEITUYUH, MTPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C UCIHOJIb30BAaHUEM
OPSMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUAC TAOIUIl U
rpaduKOB, AENaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHMUS;

coOmro1aTh MpaBmiia 0€30MacHOr0 TpyJla MpU MPOBEICHUU HCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW U MPOEKTHOM
JESTENIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOpaTOPHOIO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMpATh (PU3MYECKYIO MOJEINb, BBIIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOaMMbIC I €€ PElIeHHs, MPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUECKOU BEIINYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXXJEHUU C OMOpPOM HAa M3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue sBICHUS;

HCIIOJIb30BaTh npu peILIeHUn y9eOHBIX 3aJa4 COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIUN
U TIpeJCTaBIICHUS y4eOHOW U HAYyYHO-TIOMYJIIpHOW MHGOPMAIIUU, TTOJyYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HH(POPMAITHIO;

OOBSICHATh TPUHIMIBI JEUCTBUSA MAIlUH, MNPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, Pa3indaTh yCIOBHUS MX O€30MaCHOTO MCTOJIL30BAHMS B MTOBCEIHEBHOM
JKU3HH;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCIIOJIb30BAaTh TEOPETHYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KH3HU
Ut o0ecrieueHus: 0€30MacHOCTH MpU OOpAIEHUN ¢ MPUOOPAMU U TEXHUIECCKUMU
YCTPOMCTBAMHM, JJIsI COXPAHEHUS 370POBbsl U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TpYyIIe C BBHINOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PadOTy TPYIIbI, PalUOHATBHO pACHPEACNATh OO0S3aHHOCTH U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3e/ioB U TeM unppoBbIe
Ne i/ P Konrtpoabnbie IIpakTnueckue (upp )
NPOrpaMmblI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [JOK
21 Kurematitia > https://m.edsoo.ru/7f41b£72
but6mmoreka [JOK
2.2 Hunanka / https://m.edsoo.ru/7f41bf72
but6mmorekxa [JOK
2.3 3aKOHBI COXpaHEHUSI B MEXaHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bu6nuorexa [JOK
’ TEOpHU https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1 hitps://m.cdsoo.rw/ 74 1bf72
13 ArperaTHble COCTOSTHUS BEUIECTBA. 5 bu6nuorexa [JOK
’ dazoBbIe MEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pasgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuoreka [IOK

41 JIeKTpOCTATHIE 10 https://m.edsoo.ru/7f41bf72
47 [TocTossHHBIN 2JIEKTpUYECKH TOK. TOKH B 12 bubnmoreka [JOK

’ Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE BpeMst 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM uuppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcebl
Paznea 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DNeKTpoOMarHuTHas 1 ) 3 bubnmorexa [JOK
' VHIYKIUS https://m.edsoo.ru/7f41c97c¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHBI
21 MexaHn4ecKHe U AIEKTPOMAarHUTHBIE 9 1 bu6nuorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
’ MexaHn4yecKkue U 3J1eKTPOMarHUTHbBIE 5 | bubnmoreka [JOK
’ BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmuoreka [IOK
23 o 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 24

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUAILHOU TEOPUH 4 ) bubnmoreka [JOK
’ OTHOCUTEJILHOCTHU https://m.edsoo.ru/7f41c97c¢
Uroro no pazgeny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJIEMEHTELI KBAHTOBOM OITUKH 6 ngs?;;f:;(sigg/lifm&%
4.2 Crpoenue atoma 4 bubnmoreka [JOK



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

https://m.edsoo.ru/7f41c97c¢

4.3 ATOMHOE PO

bubmnoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPUZUKH 7 Bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o06m1aro1iee NTOBTOPEHHE 4 ngﬂ;ﬁfgggﬁg 1c97c
Uroro no pazgeny 4
PesepBHoe BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4yacoB JIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Konrtponbnbie IIpakTnyeckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE

padoTsbI padoThI
pecypchl

®du3nka — HayKa O IPUPOJIE.

1 Hayunsie MeT(})IK bl HOEH;)H;;I 1 Bubmorexa HOK

i A 04.09.2024  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIero MUpa
Ponw u mecTo ¢pusuku B

) bopMHPOBaHUH COBPEMEHHOM | bu6nuoreka [JOK
Hay4YHOU KapTHUHBI MUDa, B 09.09.2024  https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEATEIbHOCTH JIIOIEH
Mexannueckoe OIBMXKEHUE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO | bubnmoreka [JOK
newxeHus. [lepemenienue, CKopocTs, 11.09.2024  https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMEpHOE NpsIMONIMHENHOE | bubmuotexa [JOK
NBIDKEHUE 16.09.2024 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bu6nuoreka [IOK
IBIOKEHUE 18.09.2024 | https://m.edsoo.ru/ff0c372¢e

6 CBobomHOe majieHne. Y CKopeHue | bubnuoreka [JOK
CBOOOIHOTO MaIeHUS 23.09.2024  https://m.edsoo.ru/ff0c39¢cc
KpuBonuHeliHoe 1BUKEHUE.

7 JIBmykeHne MaTepuaIbHOM TOYKHU 10 1 bubmorexa HOK

P 25.09.2024 | https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipuniun otHocuTenbHOCTH [ anues. 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HuepruanbHble CUCTEMBI OTCUETA. 30.09.2024  https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HproTOHA
Macca rena. Cuna. [Tpunuun
9 Cynepno3uiuu cuil. Bropoit 3akoH bubamorexa [TOK
N 02.10.2024  https://m.edsoo.ru/ff0c3be8
HeroToHa 1151 MaTepuanbHON TOYKU

10 Tpetnii 3akon HerotoHa 115t bu6nuorexa [JOK
MaTepUalIbHbBIX TOYEK 07.10.2024  https://m.edsoo.ru/ff0c3be8
3aKkoH BCEeMUpHOTO TsroteHus. Cuna

11 TsbkecTH. [lepBas kocMuueckast bubmorexa [IOK

09.10.2024 | https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena 14.10.2024  https://m.edsoo.ru/ff0c3el8
Cwiia tpenus. Ko puumeHt tpenns.

13 Cuna CEHpOTI/IBJIeI({bI/Iq:I r?pn ,HBI/DP;(eHI/II/I Bubmrorexa LIOK

16.10.2024  https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTH WJIH Ta3e
[ToctynarensHO€E U BpaliaTesibHOE

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO Tea. but6mmorekxa [JOK
MowmeHnT cuisl. [1nedo cumnsl. Yenosus 21.10.2024 | https://m.edsoo.ru/ff0c41a6
paBHOBeECHS TBEPAOIO Tea
Nmnynbec maTepuaabHOU TOYKH,

15 CHUCTEMBI MaTEPHUAIIBHBIX TOYEK. bubnmoreka [JOK
NMitynbC cuitbl. 3aKOH COXpaHEHUS 23.10.2024 | https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE IBUKEHHE
PaGora 1 MOIIHOCTE CHJIBL.

16 Kunernueckast sneprus bubnmoreka [JOK
MaTepuaibHOW ToukH. Teopema 00 06.11.2024  https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETHUYECKOIl SHeprun

17 [TorenumansHas dHEprusi. bubmuotexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[loreHmanpHast 3HEPTUS yIIPYro
neOopMUPOBAHHON MPYKUHBI.
[TorenuuanbHas sHeprus Tena BOIU3U
MOBEPXHOCTU 3eMJIU

11.11.2024

https://m.edsoo.ru/ff0c461a

18

[ToreHunanpHbIE U HEMOTEHIMAJIBHBIE
cuitbl. CBsA3b paboTHI
HEMOTEHIUATbHBIX CUJI C U3MEHEHHUEM
MeXaHUYEeCKON IHEPTUH CUCTEMBI TEIl.
3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPTUU

13.11.2024

bubmuoreka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota Ne 1
«MccnemoBanue CBsA3U pabOThI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PACTKECHUS
PE3MHOBOT'O JKI'yTa

18.11.2024

20

KonTtponbnast padora Ne 1 o teme
«Kunematnka. Jlmnamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

20.11.2024

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

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Auddysus

25.11.2024

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

22

Xapakrep JBUKEHUS U
B3aMMO/ICVCTBUSI YACTUL BEILIECTBA.
Mojenu cTpoeHust ra3oB, KUAKOCTEN
U TBEPABIX TEI

27.11.2024

23

Macca monekyn. KonnuectBo
BemectBa. [locTostHHas ABoraapo

02.12.2024

24

TemnnoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. [llkana Temneparyp

04.12.2024



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ilenbcus

Uneansueiii raz B MKT. OcHOBHOE

but6mmoreka [JOK

25 ypaBHeHue MKT 09.12.2024  https://m.edsoo.ru/ff0c4fde
AGcomoTHas TemrepaTypa Kak Mepa

26 CpeHEeN KHHETUYECKON SHEPTUU bubnmoreka [JOK
JIBUJKEHUSI MOJIEKYJ. Y paBHEHHUE 11.12.2024  https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akon JlanpToHa. ['a30BbIe 3aKOHBI 16.12.2004
JlaboparopHuas pabota Ne 2
«HccnenoBanne 3aBUCUMOCTH MEXKIY

28
rapaMeTpaMu COCTOSTHUS 18.12.2024
pa3peKeHHOTO raza

29 H3omnporeccsl B UACAIBHOM ra3e U uX bu6bnuoreka [IOK
rpaduyeckoe npeacTaBIeHue 23.12.2024 | https://m.edsoo.ru/ff0c570e
BuyTpenHsis sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U

30 crroco0OkbI e€ n3meHnenus. KoangaectBo bubmuoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHs s 25.12.2024  https://m.edsoo.ru/ff0c5952
SHEPTHUS OTHOATOMHOTO HJICATHHOTO
rasa

31 Bunae! Tennonepenaun bubnnorexa LOK

13.01.2025 | https://m.edsoo.ru/ff0c5¢36
VnenbHas TEMI0EMKOCTh BEIIECTBA.

1 KonuyecTBo TemnoTs! mpu bubnmoreka [JOK
Tertonepenaye. AnnadaTHbIN 15.01.2025 | https://m.edsoo.ru/ff0c5¢36
nporecc

33 IlepBrlil 3aKOH TEPMOAMHAMUKHU U €0 bubnmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

NPUMEHEHHE K U30IPOoIIeccaM 20.01.2025 | https://m.edsoo.ru/ff0cSefc
Heob6patumocTh mporieccoB B
34 npupoae. Bropoit 3akoH bubmmorexa [IOK
PHpOZE. p 22.01.2025  https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKU
35 [Tpunmun gevicteus u KIT/{ TernmoBoi bubmuoreka [IOK
MAaIlIHBI 27.01.2025 | https://m.edsoo.ru/ff0c600a
K KII
36 Hwuxn Kapno u ero KII] 29.01.2025
37 DKOJIOTHYECKHe MPOOIEMbI
TEIJIOOHEPTEeTUKU 03.02.2025
13 O606maromuit ypok «MouekynsipHas bubnmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKIY 05.02.2025  https://m.edsoo.ru/ff0c6938
KonTtponsnas padora Ne 2 o teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmorexa [IOK
YUp ' 10.02.2025  https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapooGpazoBaHue U KOHICHCAIHSI. bu6bnuoreka [IOK
Hcnapenue u kuneHue 12.02.2025  https://m.edsoo.ru/ff0c63b6
AOcoroTHast 1 OTHOCHUTEIbHAS
41 BIAXXHOCTH BO3ayXxa. HackImeHHbIH bubmmorexa [IOK
Hy%d. = 17.02.2025 | https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramimieckue u
amMopdHEIe Tella. AHU30TPOIHS
42 CBOP'II)((Zl”)[B KpPHUCTAJIJIOB }K; KHe bubmmorexa LOK
P ] g 19.02.2025 @ https://m.edsoo.ru/ff0c6510
KkpucTauibl. COBpeMEHHbIE
MaTepuabl
[TnaBneHMe U KpUCTATITA3AITHS.
43 VY nenpHas TEIUIOTA INIABIIEHUS bubmmorexa LHOK
s ) 24.02.2025 | https://m.edsoo.ru/ff0c6708

CyO6numarus



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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bubmuoreka [IOK

44
YpaBHeHUE TEILIOBOTo bananca 12.02.2025 | https://m.edsoo.ru/ff0c6820
OnexTpusanus Te. DIEeKTPUIECKUI
45 3apsi. JIBa BUIa SJIEKTPUIECKUX Bubmorexa HOK
P A p 17.02.2025  https://m.edsoo.ru/ff0c6bcc
3apsiioB
IIpoBOIHUKH, TUDIIEKTPUKA U
46 n(fn HOBO HIfKI/I 332;{ COXpaHEeHHUs bubmmorexa [IOK
YHpOBoA ) P 19.02.2025 | https://m.edsoo.ru/ff0c6bce
3JIEKTPUYECKOTO 3apsijia
BzaumoneiicTBre 3aps10B. 3aKOH
47 Kymona. ToueuHbIH 2aeKTpHIeCKUI bubmorexa LOK
Y ’ P 24.02.2025 = https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsik€HHOCTB 2IEKTPUYECKOTO
43 nosis. [IpuHnun cyneprno3unuun bubnmoreka [JOK
ANEKTPUYECKUX NojeH. JInnuu 26.02.2025 |  https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO
49 noius. Ilorennuan. PasHocTh buGnuorexa LIOK
) et 03.03.2025 | https://m.edsoo.ru/ff0c6100
[IOTEHIMATIOB
IIpoBOIHUKH U MUIJIEKTPUKU B
50 anI;KT l([)CTaTI/I‘-IeI([:KOM nonIe bubmmorera [IOK
P ' 05.03.2025 | https:/m.edsoo.ru/ff0c7018
JmsnekTpudeckasi MpOHUIIAEMOCTh
N but6mmoreka [JOK
51 ) .K
JICKTPOCMKOCTD. ROHICHCATOP 10.03.2025  https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IIOCKOTO
52 KOHAeHcaTopa. DHEPTHs 3apsHKEHHOTO bubmorexa LHOK
g pa- p P 12.03.2025 @ https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOpa
53 JlaboparopHas padora Ne 3
"M3MepeHue NEeKTPOEMKOCTU 17.03.2025



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

KOHJIeHcaropa"

54

[IpuHIIMTT NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIMPOBAJILHOTO
amnmapara, CTpyMHOro IpUHTEpA.
DnekTpocTaTHdecKasl 3allnTa.
3azemiieHHE AIIEKTPONPHUOOPOB

19.03.2025

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €T0
cymiectBoBaHus. [[0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTKa Lenu

31.03.2025

56

[TocnenoBarenbHOE, apaIeNIbHOE,
CMEIIaHHOE COeIMHEHHE
npoBoaHKUKOB. JlaboparopHas pabota
Ne 4 «I3yuenune cMemIaHHOTO
COCIMHEHUS Pe3UCTOPOBY

0.5

02.04.2025

but6mmorekxa [JOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoyns-Jlenua

07.04.2025

but6mmorekxa [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma aJ1s MOJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padota Ne
5 «M3mepenne D/IC ncrouHnka Toka
U €0 BHYTPEHHET'O COMPOTHBIICHUS

0.5

09.04.2025

but6mmorekxa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAMMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COTIPOTUBJICHUS METAJIJIOB OT
TeMneparypbl. CBEpXIIPOBOAMMOCTh

14.04.2025

60

DJIEKTPUYECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

16.04.2025



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[MonmynmpoBogHUKH, UX COOCTBEHHAS U
MpUMecHas NpoBoAUMOCTh. CBOMCTBa

bubmuorexa [IOK

01 p—n-niepexona. 21.04.2025 | https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUUECKHUI TOK B paCTBOPAX U

6 pacIuiaBax 3J€KTPOJIUTOB. bubmuotexa [JOK
DJIEKTPOJMTHYECKAS AUCCOIUALIMSI. 23.04.2025 @ https://m.edsoo.ru/ff0c82ba
DIIEeKTpOnIun3
DNEKTPUUECKHM TOK B ra3ax.

63 CamocTosiTebHbIN 1 bubnmoreka [JOK
HECaMOCTOSITEIbHBIN pa3psl. 28.04.2025  https://m.edsoo.ru/ff0c84ac
Momnnus. [Inazma
DJeKkTpudeckre nNpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE bu6nuoreka [IOK
npuMmeHeHue. [IpaBuna TeXHUKU 30.04.2025  https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH

65 O06o0maromuii ypok bubmuoreka [JOK
«INEKTPOIUHAMUKAY 05.05.2025  https://m.edsoo.ru/ff0c88be
Kontponbnas padota Ne 3 mo teme
«nekTpocratuka. [locTossHHBIN

66 3NEKTpUYEeCKUil TOK. TOKHU B bu6muoreka [JOK
pasnu4HBIX cpenax» /Beepoccuiickast 07.05.2025  https://m.edsoo.ru/ff0c8a8a
poBepoYHasi paboTa pH MPOBEICHUU
Ha OyMa)KHOM HOCHUTEJIE
PezepBnblit ypok. KonTposnbHas

67 pabota Ne 4 o Teme Bubmorexa HOK

12.05.2025 | https://m.edsoo.ru/ff0c8c56

"OnekTpoauHaMuka"

68 PesepBHblit ypok. O6001aromuii ypok bubnmoreka [JOK
o remam 10 kiacca 14.05.2025  https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrpoabusie — Ipaxkrueckue fa[:;:ennﬂ :)lg[()l;l:())?;fenbnme
padoThI padoTsbI pecypen
[TocTosiHHBIE MAarHUTHI U X

| B3auMoOercTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bekrop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIIHU
MaruauTtHoe 1nose NpoBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 bubnnorexka HOK
B3aumopeiicTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «M3yueHue | | bubmmoreka [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
IIPOBOAHMK ¢ ToKoM. Cuita Amnepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apSyKEHHYIO YaCTHLLY. | bubmuoreka [IOK
Cuna Jlopenna. PaGoTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHast HHAYKIus. [loTok

6 BEKTOpa MarHUTHOU uaaykuuu. J/1C 1

WHAYKIMU. 3aKOH JIEKTPOMarHuTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu dapanes

JlaboparopHnast pabota
«HccnenoBanne sIBICHUS
AJIEKTPOMArHUTHON MHIYKIIAW

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SIBIEHUE
camouHaykiuu. IJ1C caMOMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

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

TexHuueckre ycTpoicTBa U ux
MIPUMEHEHHE: TOCTOSHHBIE MAIHUTHI,
AJIEKTPOMArHUThI, AEKTPOABUTaATENb,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII,
HHAYKIIUOHHAA MCYb

10

O6o0maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAST MHTYKIIHSI»

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHast pabora o Teme
«MarsuTHoe 1oJe.
DNeKTpOMarHuTHAsE MHTYKIIUS

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOHBIC MEXaHUUECKUE
Kosebanus. ['apmMoHnYeckue
KosiebaHus. YpaBHEHHE
TapMOHHYECKHUX KOJICOaHUH.
[IpeBpatienue sHepruu

bu6muoreka [IOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnast pabota
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia MajIbIX KojieOaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

14

KoneGarenbHblii koHTYp. CBOOOIHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHuTHBIC KoJIeOaHHS B
nacajibHOM KoJIe0aTETEHOM KOHTYPCE.
Amnanorus MCKAY MCXaHUYECKNMU U
OJICKTPOMAarHMTHBIMHA KOJIEOAHHUSIMU

15

®opmyna Tomcona. 3akoH
COXPAHCHUA SHCPIrUr B UACAIIbHOM
KOJIeOaTeIbHOM KOHTYpE

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxarolux
KosiebaHusAx. BeIHyXIeHHBIE
MexaHu4deckue kojebanus. Pe3onanc.
BBIHy)K,Z[eHHBIG SJICKTPOMArHuTHBIC
KoJie0aHus

bu6muoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblit Tok. CHHYCOUAIBHBIN
MEpEMEHHBIN TOK. MOIIIHOCTH
MIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JEHCTBYIOIIECE 3HAUCHHUE CUIIBI TOKA U
HAIPSDKEHUS

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IponsBozactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

19

Y CTpoiCTBO M MPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOTO 3BOHKA,
reHepaTopa epeMEHHOro TOKa,
JIMHUU 3JIeKTpoliepesayd

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

20

DKOJIOTUYECKUE PUCKH TIPHU
MIPOU3BOACTBE AEKTPOIHEPTHUH.
Kynbrypa ncnonb3oBanus
JIEKTPO3HEPIUH B ITOBCETHEBHOM
AKU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocthb

bu6muoreka [IOK

21 pacnpoCTpaHEHHUs U JIJTNHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOJIbHBIE BOJTHBI

2 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJEeKTPOMarHuTHBIE BOJIHBI, UX

23 CBOMCTBA U CKOpOCThb. [1Ikana bubmmorexa [JOK

https://m.edsoo.ru/ff0ccfe0

3JEKTPOMAarHUTHBIX BOJIH
[TpuHIMIBI paguOCBSI3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnosiokamus

)5 KonTponbnas padota «Konebanus u bubmmoreka [JOK
BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPaHEHUE

2 CBETa B OJJHOPOJIHOM Cpejie. bubmmoreka [JOK
Toueunslii ICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS

27 cgeta. [locTpoenune nzo0paxeHuii B bubmmorexa [TOK

https://m.edsoo.ru/ff0cd4e0

IJIOCKOM 3€pKajie
[Ipenomnenue ceta. [lonHoe

73 BHYTpeHHEE oTpakeHue. [IpenenbHbii bubnnorexka HOK
YI'OJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaXKEHUS

29 Jlaboparopunas pabota «3mepenue bubmmoreka [JOK
MOKa3aTellsl MPETOMIIEHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a

30 Jlunzel. [ocTpoenne n300paxeHuii B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Gopmyiia TOHKOM JIMH3BI.
VYBenuueHue JTMH3bI

https://m.edsoo.ru/ff0cddle

Jlaboparopnas pabota

31 «HccnenoBanue CBOMCTB
M300paXKEHUH B TUH3AX)
Hucnepcus cBera. C0XHBIN COCTaB
0 oenoro ceera. L{er. Jlaboparopnas
pabota «Habmonenue aucnepcuu
CBETa»
13 Wnrepdepennus creta. Audpaxius bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
3 OnTudeckue MpuOOPHI M YCTPOICTBA U
> YCIIOBUS UX 0€30MaCHOT0 TPUMEHEHUS
I'paHuLIBI TPUMEHUMOCTH
16 Kiaccuyeckor Mexanuku. [loctymarst bubnnorexa [JOK
CieliMaaIbHON TEOpUHU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTENBHOCTH OJJTHOBPEMEHHOCTH.
37 3aMeIJIeHre BPEMEHH U COKpaIeHUe buGnnorexa LIOK
https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus U UMMYIbC PENSITUBUCTCKOM
38 yacTullbl. CBA3b MACChI C SHEPTUEH U bubmorexa [JOK
https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPIusl MOKOs
KonrtponsHas padora «OnTHka.
39 OcCHOBBI crielIMaIbHOM TEOPUHU bubmmorera IOK

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®oronsl. opmyna [1nanka. Sueprus

Bbu6mmoreka [IOK

40
Y UMITYJIBC (pOTOHA https://m.edsoo.ru/ff0cfel16
OTKpBbITHE U HCCIIEN0BAHUE Eu6 ITOK
noInOTEKA
41 .0 A.T.
poros(pexra. Ombrret https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl poTorddexra. YpaBHeHHE
42 BﬁHmTe(ﬁbHa j;{q)(boma@gema bubmorexa HOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotorddexra
Hapnenne cBera. Onwitel I1. H.
43 JleGeneBa. XumMnuueckoe AcicTBUE bubmorexa HOK
AIeBd. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTponucTea u
MPaKTHYECKOE MPUMEHEHHUE:
44
¢dhoTodeMeHT, (OTOIaATUHK,
CoJIHEUHasi OaTapesi, CBETOIUO
45 Pemenue 3agad mo reme «JIE€MEHTBI bubmuorexa [JOK
KBAHTOBOM ONTHKM) https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OnbBITEI
46 Pesepdopna o paccesHuo o-4acTu bubmmorexa [TOK
pROpAa O P t https://m.edsoo.ru/ff0d09 1a
IInanerapHas monens aroma
bu6mmoreka [IOK
4 I1 b
/ OCTYJIaTHL bopa https://m.edsoo.ru/ff0d0Oafa
N3nydenne u noriomneHne GoTOHOB
48 I I/I}ll'lqe €X0JIe aToMa C O Hc(>br0 OBHS bubmorexa [TOK
P pexo Ny g P https://m.edsoo.ru/ff0dOafa
SHEpTrUu Ha Apyroil. Buasl ciekTpos
BonnoBeie cBoiicTBa yacTuil. BoiaHbl
. . bubmuorexa [JOK
49 ne bporinsa. KopnyckynspHO-BOJIHOBOM

nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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BBIHY>KACHHOC U3JTYUYCHUC

50

OTKpBITHE pATHOAKTUBHOCTH. OMBITHI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOT'O U3JTYYCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMma-
n3nydeHus. BiusiHue
PaZ0aKTUBHOCTH Ha KHUBBIE
OpPTraHHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacna.
DNEKTPOHHBIA U TTO3UTPOHHBIN OeTa-
pacnan. ['aMma-u3nydyeHue

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. A nepHbii
peakrtop. [Ipo6ieMbl, MepCIeKTUBHI,
AKOJIOTHYECKHE aCIEKTHI SACPHON
SHEPTEeTUKHU

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. Meronbl HAOMIOACHUS U
PEruCTpaluy 3JIEMEHTAPHBIX YACTHII.
Kpyreiii cton «@yHaaMeHTaIbHbIE
B3auMoJencTBUA. EMUHCTBO
(bu3nUIeCcKoil KapTUHBI MUPaA»

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

55

DTarbl pa3BUTHS ACTPOHOMHH.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAUYE€HUE acTpoHOMUU. Buj
3BE3nHOTrO HeOa. Co3Be3nus, ApKue
3BE3/IbI, IIJIAHETHI, UX BUAUMOE
nBrokenne. ConHeyHas CUCTEMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnre. ConHeuHasd aKTUBHOCTb.
Hctounuk sneprun ConHIa U 3BE3]1

57

3BE3AbI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bI [TTABHOM
MOCJe10BaTeNbHOCTH. BHyTpeHHee
cTpoeHue 3BE31. COBpeMEHHbIE
MIPEACTABIICHHS O IPOUCXOKICHUU U
sporrorni CoJTHIIA U 3BE3]

58

Muineunsiit [yt — Hama ["anakruka.
ITonoxxenne u nBuwxenne CosHua B
lNanaktuke. I'amaktuku. YEpHbIE IBIPHI
B PaX TaJaKTHK

59

Bcenennas. Pazberanue rajgakTuk.
Teopust bosbioro B3psiBa.
PennkroBoe uznyudenue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTpOHOMUU

61

KontponbHas padoTa «21€eMEHTHI
ACTPOHOMUU U aCTPOPHUUKIY

62

O6o06maromuit ypok. Pois pusuxu n
ACTPOHOMHUHU B YIKOHOMHUYECKOM,
TEXHOJIOTMYSCKOM, COLIMAIbHOM B
ATHYECKOH cdepax AedaTeabHOCTH
YeJIoBeKa

63

O6o6matomuii ypok. Pois u Mmecto
($U3MKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Posb




¢busnueckoit Teopun B HopMUPOBAHUH
MpeACTaBICHUH 0 Pu3nUecKon
KapTHHE MHpa

Ob6o06maromuit ypok. Mecto
65 ¢u3nveckoil KapTUHBI MHpa B 001IEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

HAy4YHBIX TPEJCTABICHUN O IPUPOAE

66 PesepBHbIil ypok. MarautHoe mnoie.

DneKTpoMarHuTHast UHIYKIUS

PesepBHbiil ypok. Ontuka. OCHOBBI
67 CIIeLIMaIbHON TEOPUH
OTHOCHUTEIIbHOCTH

Pesepnsiii ypok. KBanToBas (usuka.
68 DJIeMEHTBI aCTPOHOMUU U
acTpou3uku

bu6muoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






