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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma mo ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEr0 OOILEero
oOpa3zoBaHus pa3pab0OTaHa HA OCHOBE MOJOKEHUU U TpeOOBaHUH K pe3ysbTaTaM
OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOM mMporpammel, npenacraBieHHbIX B OI'OC
COO, a Takxe c yuéroM (DenepanbHOl paboueil mporpaMMbl BOCIHUTAHUS U
KOHIIENIMU TpernojaBanus ydyeOHoro npenmera «Duszuka» B 00pa3oBaTEIbHBIX
OpraHu3aIuax Pocculickon denepauuy, peannu3yrommx OCHOBHBIE
o0pazoBaTeIbHbIE TPOTPAMMBI.

Conepxanue mporpaMMmbl 1o (U3MKE HampaBiIeHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HAyYHOW KapTUHbBl Mupa oOyuarommxcs 10-11 kimaccoB mnpu
oOyueHuu ux ¢u3uke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-AESITEILHOCTHOIO
noaxojna. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METaNpeIMETHBIM pe3yabTaTaM
o0OyueHHus, a TakXKe YYHUTHIBAET HEOOXOAMMOCTh peaU3alUh MEKIPEIMETHBIX
CBsI3el (PU3MKM C €eCTeCTBEHHO-HAy4YHBIMM YUYe€OHBIMU MpeaMeramu. B Hel
ONPENEINAIOTCS OCHOBHBIC 1I€JIM U3y4YeHUs (DU3UKU HA YPOBHE CPEIHETrO OOIIETO
oOpa3zoBaHus, IJIAHUPYEMbIE PE3YyJbTAaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, MpeIMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3uKe BKIIOYAECT:

e IUIAHUPYEMBIEC PE3yJIbTaThl OCBOCHUSI Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJI€ MPEeIMETHBIE PE3yJIbTAaThI MO T0JIaM O0y4YEeHUS;

e cOJIepKaHue yueOHoro npeamera « Pu3nkay mo rojaM o0ydeHusl.

®dusnka Kak Hayka o HauOoree OOIIMX 3aKOHAX MPUPOAbI, BBICTyIas B
KadyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHuM 00 okpyxatomiem mupe. [lIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUIA
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SBICHUM, HM3y4aeMbIX XHMHEH, OuoIoTHEl,
dbusndeckoir rTeorpaduert W acTpoHomMuer. Mcmomb3oBaHME W aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKHU, TPAHCIOPTA, OCBOEHUS
KOCMOCa, TOJIYYEHHUsS] HOBBIX MaTEpHUalOB C 3aJlaHHBIMU CBOMCTBAMH U JPYTHUX.
N3ydenne ¢u3nku BHOCHUT OCHOBHOW BKJaJ B (POPMHpPOBAHUE €CTECTBEHHO-
HAay4YHOU KapTUHBI MUpa oOyyaromuxcsi, B (GOpMUPOBAaHUE YMEHUM MPUMEHSTH
Hay4YHBII METO/ MO3HAHUSI MPU BHIMOJHEHUN UMY YUEOHBIX UCCIETOBAHUM.

B ocHOBy kypca ¢usuku s ypOBHS CpeaHEro oOmero oOpa3oBaHMs
MOJIOKEH pAJ HUJIed, KOTOphle MOXXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
MOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3leiaoB (GU3UKH, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PUBHKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuan Kypca (Qu3nku
o0beUHEH BOKpPYr (Quinueckux Teopuil. Benymmm B Kypce sBisieTcs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanojaraeT HUCIOJIb30BaHUE
FYMaHUTApHOTO MOTEHIHaNIa (PU3UYECKOM HAayKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
¢u3ukn Cc pa3BUTHEM OONIECTBA, a TaKXke€ C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTUYECKUMU TTPOOIEMaMHU.

Hoess npuknaownoii  nanpasnennocmu. Kypc ¢dusuku mpeamnosiaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJOTMYECKHUX MPHUIIOKEHUM
U3yYEHHBIX TEOPUU U 3aKOHOB.

Hoess skonocuzayuu peanusyercss TMOCPEICTBOM BBEICHHUS HJIIEMEHTOB
COJIEpKaHMs, TOCBAIIEHHBIX JKOJIOTUYECKUM TMpobdjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJIOTHUH, a TaKxke OOCYX IEHUS
po0JieM pallMOHAIBHOTO TPUPOIOTI0JIH30BAHUS U IKOJIOTHUYECKON 0€30MaCHOCTH.

Crep>KHEBBIMU dJIEMEHTaMU Kypca (DU3MKU HAa YpPOBHE CpeaHEro oOIero
oOpa3zoBaHus SBISIIOTCS (u3nyeckue Teopuu (PopMHupoBaHUE TMPECTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PUBHUECKON TEOpHH, poiau (yHIAMEHTAIBHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX TMPEJACTABICHUSX O NPUPOJE, TpaHUIlaX
MPUMEHUMOCTH TEOPHUH, JUIsi ONUCAHMUS EeCTECTBEHHO-HAYyYHBIX SBJICHUU W
MIPOIIECCOB).

CHUCTEMHO-AESTEILHOCTHBIN MOAX0J B Kypce (PU3UKU peau3yeTcsl Mpexae
BCEro 3a CUET OpraHu3allUd HKCIEPUMEHTAIbHON AESITEIbHOCTH OO0yYarolUXCs.
Jlns  6azoBoro ypoBHSL Kypca GU3HMKHM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U JA0OpaTOpHBIX pPadoT,
KOTOpBIE B IporpaMme no (pusnke oO0beAMHEHBI B OOIIMM CHUCOK YYEHUUYECKHUX
MpaKTUYECKUX paboT. BhljeneHne B yKa3aHHOM MepeuHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUIsi KOHTPOJIE W OIEHKH, OCYIIECTBISIETCS y4aCTHUKaAMU
0o0pa3oBaTEIBLHOIO Mpollecca MCXONd U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHamleHuss kaOuHera Qusuku. I[lpu »>ToM obOecneyuBaeTcsi OBJIAJCHUE
OoOy4YaromMUMUCd YMEHHUSIMU TPOBOJUTH KOCBEHHbIC W3MEPEHUsI, HCCIEeI0BaHUs
3aBUCUMOCTEN (DU3UYECKUX BEJIWYMH M TIOCTAHOBKY ONBITOB IO MPOBEPKE
MPEUIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME YHAENAETCS PEHICHUIO PacYETHBIX M KAueCTBEHHBIX
3amad. [lpu 3TOM Nt pacdy€THBIX 3a/ad MPUOPUTETOM SIBISIIOTCSL 3a/ladyd C SIBHO
3aIaHHON (PU3UYECKON MOJIEIbIO, MO3BOJISIONINE TPUMEHATh U3YUEHHbIEC 3aKOHbBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W UHTErpUpPYs 3HAHUS U3
pa3HBIX pa3nesnoB. /[ KauecTBEHHBIX 3a/ad MPUOPUTETOM SIBIISIIOTCS 3a/IaHUS HA
oObsSICHEHUE TpPOTeKaHUsl (U3UYECKUX SBJICHUNM U TPOILIECCOB B OKpYKarouien
KU3HU, Tpelyrolue BbIOOpa (Qu3nueckoll MoJenu sl CUTYallMd MPaKTUKO-
OPUEHTUPOBAHHOTO XapakKTepa.

B cootBerctBun ¢ TpeboBanusmu DPIOC COO k wmaTepuaIbHO-
TEXHUYECKOMY OO€CleuYeHuI0 YyuyeOHOro mporecca 0a30BbIM ypPOBEHb Kypca
(U3UKN HA YPOBHE CpeHEro o0IIero o0pa3oBaHus IOHKEH U3YYaThCsl B YCIOBUAX
npeaMETHOro KabuHeTa (U3UKH UM B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIro IuKia. B kaOuHere (U3UMKU JTOKHO OBITh
HEeoOXxoauMoe J1abopaTopHOe OOOpyAOBaHWE J[UIsl BBINOJHEHHS YKa3aHHBIX B
nporpaMme no (U3MKe YUEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
o0opynoBaHue.

JleMoHcTpaliuoHHOE 00opyaoBaHue (opMUpyeTCs B COOTBETCTBUU C
MPUHITUTIOM MWHUMAJIBHON  JOCTaTOYHOCTH ©  OOECMeYMBaeT IOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (HU3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
WCCJICIOBAHMSI  M3YyYaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUICCKUX TIPUMCHCHHH.

JlaGopaTtopHoe 00OpyIOBaHHE [JIi YYEHUYECKUX MPAKTHUUECKUX padoT
dbopmupyeTcss B BUJIE TEMATHUYECKUX KOMIUIEKTOB M OOECIEeUMBAETCA B pacuére
OIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxcsa. TeMaTH4ecKhue KOMILIEKThI
nabopaTopHOro O00OpYNOBaHUSL JAOJKHBI OBITh TOCTPOCHBI HAa KOMIUJIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CHCTEM B BUJI€ IU(PPOBBIX TAOOPATOPHUIA.

OCHOBHBIMH TEJISIMU U3yUeHUS (PU3UKHU B 00111€M 00pa30BaHUU SBIISIIOTCS:

e hbopMUpOBaHUE HHTEpPECA U CTpPEMJICHUS OOydYalolUXCi K HayYHOMY
W3YYEHUIO TIPUPOJBI, PA3BUTHE WX HHTEIICKTYATbHBIX W TBOPUYECKUX
CHOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJI€ MO3HaHUA U (POopMHUpPOBAHUE
MCCIIEI0BATEIHCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSIM;

e hopMUPOBaHME HAYYHOTO MUPOBO33PEHUS KaK Pe3ybTaTa W3yUYEeHHs] OCHOB
CTpOEHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e popMUpOBaHUE YMEHUU OOBSICHATH SBJICHUS C  HWCIOJB30BAaHUEM
du3HUeCcKNX 3HAHUI ¥ HAYYHBIX JOKA3aTEIhCTB;

e popMUpOBaHUE TPEACTABICHUN O PO (U3UKK ISl PA3BUTHS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTi:keHue 3TUX 1ened 0O0ecreynuBaeTcsl pelieHueM CIEAyIOmUX 3a1a4d B

MpoIiecce u3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:



e IPUOOPETEHUE CUCTEMBI 3HAHUM 00 O0IUX (HU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKJIIOYAs MEXaHUKY, MOJICKYJISApHYIO (HU3UKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (DM3HKY ¥ SJIEMEHTHI aCTPODU3HKY;

e popMHUpOBaHWE YMEHHUW TPUMEHATH TEOPETHUYCCKUE 3HAHUS IS
oOBbsicHeHHUST (PU3NYECKUX SBICHUHA B TPHUPOAC H ISl TIPUHSTHS
MPAKTUYECKUX PEIICHUN B MIOBCETHEBHON KU3HH,

¢ OCBOCHHE CIIOCOOOB pEIIeHUS pPa3jIuYHbIX 3a7a4 C SBHO 3aJlaHHOUN
duznueckoii MOMENBI0, 3a/ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3gaHue GU3NIECKOU MOJICIH, aJIeKBATHOW yCIIOBHSIM 3aJa4H,

e MOHUMAaHWE (PU3MUECKUX OCHOB W TPHUHIIUNIOB JEHCTBUS TEXHUYECKHUX
YCTPOWCTB M TEXHOJOTUYECKHUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOITYIO
cpeny;

e OBJIAJICHUE METOJaMHU CaMOCTOSITEIHPHOTO TUTAHUPOBAHUS W TPOBEIACHUS
(Gu3HUECKNX SKCIIEPUMEHTOB, aHAIW3a W HHTEPIPETAIU HWHHOPMAIIHH,
OTIpeIEICHNS TOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

e CO3/IaHHME YCJIOBHM [JISi Pa3BUTHUS YMEHUW TPOEKTHO-MCCIIEIOBATEIHCKOM,
TBOPYECKOM JEATEIBHOCTH.

Ha usyuenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE CPEAHETO OOILEro
oOpazoBanus oTBoauTcs 132 vacos: B 10 kitacce — 69 yacoB (2 yaca B HeZEI0), B
11 xmacce — 67 yacoB (2 yaca B HEJIEIIO).

[Ipenmaraempiii B mporpamMme 10 (GU3WKE TEPEUeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [€JaeT BBIOOD
MpoBeNCHHsT JTa0OpPaTOPHBIX pPabOT H OMBITOB € YYETOM HMHIAWBHUAYaTbHBIX
0COOEHHOCTEM 00yJaromuXCs.



COAEPKXAHUE OBYUEHUA
10 KVIACC

Pa3gen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IIO3HAHUS

®usuka — Hayka o npupoae. HayuHble MeTOABI MO3HAHHS OKPYKAKOIIETO
mupa. Ponb 3KkcnepuMeHTa W TEOPUH B MPOILECCE TMO3HAHUSA MPUPOJBIL.
DKCIEpUMEHT B (hU3UKE.

MogenupoBaHue (QpuU3NUECKUX SIBIEHUU U mpoueccoB. HayuHbie THIOTE3HI.
dusnyecKkue 3aKOHbI U TEOpUHU. [ paHUIBI TPUMEHUMOCTU (HU3UYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHONW HAYYHOM KapTUHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIIOAEH.

Jlemoncmpayuu

AHasioroBele ¥ 1U(POBBIE H3MEPUTEIbHbIE MNPUOOPHI, KOMIIbIOTEPHBIE
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBUkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema otrcuéra. TpaekTopus.

[lepemerienne, CKOpPOCTh (CpeaHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOpPEHUE MATEPUAIBbHOW TOYKH, UX NPOEKIMU HA OCU CHUCTEMbl KOOpJHUHAT.
Ciio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsSMOJMHEWHOe nBuxeHue. ['paduku
3aBUCUMOCTH  KOOpDJMHAT, CKOPOCTH, YCKOPEHUsA, NyTH H IEPEMENICHUS
MaTepUaTbHON TOYKH OT BPEMEHHU.

CBobOoaHOE TajieHue. Y CKOpeHHe CBOOOHOTO MaACHUS.

KpuBonuueitHoe  aBmwxeHwe. [I[BUKeHHWE  MaTepUaIbHOM TOYKH IO
OKPYXHOCTH C MMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEHAS
ckopocTs. [lepuoa u yactora obpatmenus. [{eHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE NPUMEHEHHE: CIUJIOMETD,
JIBH>KEHHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIE MIEPEIAYN.

Jlemoncmpayuu

Moaens cUCTeMBI OTCUETA, WILTIOCTPAIlUsl KHHEMATHYECKUX XapaKTEPUCTUK
JBYKEHUS.

IIpeoOpazoBanue ABMXKEHUM C UCIIOJIB30BAHHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne nBukeHHWs Tena, OpOILIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaeHUsI.

Harmpasnenue ckopocTy ipu IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yyeHne HEpaBHOMEPHOTO JIBWKEHHS C LEIBIO ONPEACIEHNUS MTHOBEHHOMN
CKOPOCTH.

HccnegoBaHnne COOTHOLICHUST MEXAY IyTAMHU, MPOWIECHHBIMHA TEIOM 3a
MOCJIEAOBATENBHBIE PABHBIE TMPOMEXKYTKA BPEMEHM NIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenue NBUKEHUS IAPUKA B BA3KON KUIKOCTH.

N3ydenne nBuxkeHus Teia, OPOIIeHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipynuun  otHocutensHOCTH  l'amunes. IlepBeii  3akoH  HprotoHna.
NuepunanbHbie CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoi 3akon HeroToHa
IJI1 MaTepUaJIbHOM TOUKHU. TpeTuid 3aKkoH HbroTOHA 1711 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuima Ttsoxectd. llepas kocmuueckas
CKOPOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (okosi, ckoyibxeHus1, kauenust). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHHs! CKOJbXEHUS U cuiia TpeHus nokosi. KoadduuueHt tpenus.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJa B )KUIKOCTH UJIU Ta3e.

[TocTtynarenbHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT CuiIbl OTHOCUTENBHO OcH BpameHusa. [lneqo cuibl. YcnoBus
paBHOBECUSA TBEPIOIO TEJIA.

TeXHUYeCKHe YCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHHE: ITOAIIUITHUKH,
JIBH>KEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBIIeHUE MHEPLIUH.

CpaBHeHHE Macc B3aUMOAECHCTBYIOIIUX TEIL.

Bropou 3akoH HeroToHa.

N3mepenue cu.

CioxxeHue Cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOopMaliui.

HesecomocTte. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUEHUS U CKOJIBKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yuenue ABumKEHUS OpyCKa 10 HAKJIOHHOW MJIOCKOCTH.



HccnepoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pEe3UHOBOM 00pa3iie, OT Uux aedopmarinm.

HUccnepoBanne ycinoBHil paBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpalCHU.

Tema 3. 3aKkonwvl cOXpaneHus 6 MexaHuKe

NmMnynbc MartepualbHOM TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
Nmnynbe cWIbBl M1 U3MEHEHUE HMITYJbCa TeJld. 3aKOH COXPAHEHUS] HMMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabora cuiabl. MOIITHOCTD CHUTHI.

Kunerndeckass sHepruss MaTepuaqbHOM TOYKH. Teopema 00 H3MEHEHHH
KWHETUYECKON SHEPTUM.

[ToreHnmanbHas SHEPTHUSL. [ToTeHmmanbHas SHEPTUS yIpyro
nedbopMupoBaHHOW  TpykuHBL.  [loTeHuManbHast 2Heprust Tena  BOIU3H
MOBEPXHOCTHU 3E€MIIH.

[ToreHnmanbHbIE M HENOTCHUIHAJIbHBIE CHUJIBI. CBsa3p  paboOTHI
HEMOTCHIIUAIBHBIX CHJI C W3MEHCHHUEM MEXaHUYECKOW SHEPIUU CHUCTEMBI TeEll.
3aKOH COXpPAHEHUSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPYXUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHN B KHUHETUYECKYIO U OOPATHO.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3ydenne abCOMIOTHO HEYNPYroro yjapa C MOMOIIbI JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBSI3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOM SHEPTHH
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas Gpu3nKa 4 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. [Quddysus. Xapaktep HABUKEHUS U
B3aMMOJECUCTBUSA 4YacTULl BellecTBAa. MoOAENM CTpPOEHUsS Ta30B, XUJIKOCTEU H
TBEPIBIX TEN U O0BSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3Mmepsl Mosieky. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temmneparyp
Lenbcus.



Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-
KMHETUYECKOW TEOpUM HACANTbHOTO raza. AOCONIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEel KWHETHYECKON SHEpPruu TEIUIOBOrO JBMKeHUs dvacTtull raza. lllkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianeinpona.
3akoH JlampToHa. M3omporecchl B UACATBHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHHE U3OMPOIECCOB: H30TEpMa, H30X0pa,
nzobapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIME MCKPETHOE CTPOEHUE BeElIecTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OnbITel 0 TU(PGY3UN KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JABUXKEHUS.

Mopens onbiTa [lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mopens, WILTIOCTPUPYIOIIas IPUPO1y AaBIEHUS ra3a Ha CTEHKHU COCY/a.

OnbITh, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHMS UJCAIbHOTO rasa,
M30MPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

Onpenenenue Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEPEHMUI
00b€Ma KOMHATHI, JaBJIECHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonnHamuueckasi cucremMa. BHYTpeHHSsIE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEeMBI U cioco0bI €€ n3MeHenus. KonnuecTBo TemioTel u pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Ta3a. Buael  Temonepenauu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAs TEMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMIOTH NpH TEMIoNnepeaye.

[lonarue 00 amgmabaTtHOM mponecce. llepBbIii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHnue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoleccaMm. ['paduueckas
UHTepIpeTanus paboThl rasa.

BTopoii 3akon TepMoauHaMuku. HeobpaTUMOCTh ITPOIIECCOB B IPUPOJIE.

TennoBeie  MamwuHbl.  [IpuHUUNBL ~ AEUCTBUST  TEIUJIOBBIX  MAIIMH.
IIpeoOpa3oBanusi SHEPrHUM B TEIJIOBBIX MammuHax. KoaduumeHT moae3Horo
nericTBus TeruioBor MamumHbl. [{ukn KapHo m ero ko3d@uUIMEHT MOJIE3HOTO
JNENUCTBUS. DKOJIOTHYECKUE TPOOTIEMBI TEMI0IHEPTETUKHU.



TexHudyeckre YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOkKM u3 OYTHUIKM TOJ JACHCTBHEM CXKAaTOro BO3Jyxa, HarpeBanue s¢dupa B
JTATyHHOU TpyOKe MyTEM TpeHus (BUICOIEMOHCTPALINS).

N3meHenne BHyTpeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

OnpiT 1o anuabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATEIsI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanusn eeuecmea. Dazoevie nepexoovt

[TapooGpa3zoBanne u KoHjaeHcauus. Mcmapenne u kureHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAsI BJIAXHOCTh BO3Ayxa. HacelllleHHBI map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT TaBICHUS.

Teépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU3OTPOIHS CBONCTB
kpuctaiuioB. Kuakue kpuctamiabl. CoBpemeHHble Matepuanbl. [lnaBieHue u
KpUcCTaJUTU3aud. Y IeTIbHas TerioTa miasneHus. Cyoaumanusi.

VYpaBHeH#HE TEIIOBOro OaiaHca.

TexHuyeckre yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYEHUS COBPEMEHHBIX MaTEpPHUAIOB, B
TOM YHUCJIE HAHOMAaTepUaliOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoliCTBa HACKIIIEHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUU.

Cnioco0ObI M3MEPEHHUsI BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIaBJICHUSI KPUCTAILNTMYECKOTO BEIIECTBRA.

JlemoHCTpanus KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomul

N3mepenre 0THOCUTENLHON BIIaXKHOCTH BO3AyXa.

Paznen 4. JaekTrpoauHamMuKa
Tema 1. dnekmpocmamuka
DJIeKTpU3almsl Tel. ODJIEKTpUYECKUl 3apsid. JlBa BuAa 3IEKTPUUECKUX
3apsaoB. [IpOBOAHWKYM, OUAIEKTPUKU W MOJYNPOBOJHUKH. 3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaaoB. 3akoH KymoHa. TodeuHbIl 3JIEKTpUUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  anexktpudeckoro mnoiis. [IpuHuun



CYIIEPIO3ULIMN JIEKTPUUECKUX MOoJieH. JIMHMM HanpsyKEHHOCTU DJIEKTPUUECKOTO
TOJISL.

Pabora cmm  anekTpoctathueckoro  mojiga.  Ilortenmuan.  PasHocTh
MOTECHIMANOB. [IpOBOOHUKM W JAUANEKTPUKH B SIEKTPOCTATUYECKOM TIOJIE.
Jndnexkrpuyeckast IpOHULAEMOCTb.

QnekTpoéMKocTh. KoHaeHcaTOp. DIEKTPOEMKOCTH IJIOCKOI0 KOHJIEHCATOpA.
DHEPrus 3apsSKEHHOT0 KOHAEHCATOPA.

TexHuueckne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: SIECKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKash 3allluTa, 3a3eMJICHHUE BJIEKTPONpUOOpPOB,
KOHJEHCATOp, KOMUPOBAJIbHBIN ammapar, CTPyHUHBINA PUHTED.

Jlemoncmpayuu

VY CTpOUCTBO ¥ MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopelicTBHE HAIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEIL.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATHYECKAS 3aIIUTA.

JIM3IEKTPUKU B SIIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsKEHHOT0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomul

N3Mepenune 3neKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoanunwtii 31ekmpuyeckuii moxk. Toku ¢ paznuunvix cpeoax

DIJIEKTPUYECKHN TOK. YCIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [1I0CTOSIHHBIN TOK.

Hanpsxenne. 3akon OMa 11 y4acTKa LEeTu.

DIJIEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE COIMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapaIeIbHOE, CMEIIAHHOE COETMHEHNE TPOBOJHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb
AJIEKTPUYECKOTO TOKA.

DIIEKTPOABIXKYIIIAS CHJIA U BHYTPEHHEE CONPOTUBIICHUE HCTOYHHKA TOKA.
3akon Oma a1 moJaHOM (3aMKHYTO#) 5ekTpudeckoi nenu. KopoTkoe 3aMbikaHue.

DIJIEKTPOHHAs  MPOBOJAUMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B Bakyyme. CBOMCTBA SJIEKTPOHHBIX MTYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 51 MIPUMECHAS MIPOBOJIUMOCTb
noynpoBoJHUKOB. CBoiicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DIJIEKTpUYECKH TOK B  pacTBOpax H©  paciuiaBax  3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUNALUS. DIEKTPOIIH3.



DJeKTpuYecKnil TOK B razax. CaMOCTOSTENbHBIA W HECaAMOCTOSITEJIbHBIN
pa3psa. Monuus. [1ma3ma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMETp,
BOJBTMETP, PEOCTaT, HCTOYHUKU TOKA, DIIJIEKTpOHArpeBaTelIbHbIE MNPHUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYTIPOBOJHUKOBBIN JAHO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHure cuiibl TOKa U HaMPSKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS IUWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
TJTONIAY MTOTEPEYHOTO CEUCHUS U MaTEepHAIIa.

CmenanHoe COeIMHEHUE MPOBOIHUKOB.

[Ipssmoe wu3MepeHue dIEeKTpOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCHUMOCTH COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3AEKTPOIUTOB.

HckpoBoii pa3psii U MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSISI MPOBOJAMMOCTD JTHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepenune 37eKTPOABUKYILEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
COMPOTUBJICHUS.

Habnronenne snexkrponusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATENBHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesxcnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOIO
MO3HAHUS: SIBIICHHE, HAay4yHbIM (akT, rumore3a, Quanueckas BeIWYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napaboiia, runep0oia, ux rpadUkd U CBOWCTBA, TPUTOHOMETPHUUECKUE (YHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI U UX MPOCKIIUHA HA OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWXKEHHE B XKUBOU mpupone, auddysus, ocmoc,
TEII000MEH >KUBBIX OPraHW3MOB (BUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIPHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TN, XKUJIKOCTEH U



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAS IUCCOLIMALINS,
rajbBaHUKA.

l'eoepaghus: BnaxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE JBUKEHUU C HUCIOJIB30BAHUEM MEXAHU3MOB,
YYET TpPEHHUS B TEXHUKE, MOAUIMIIHUKYN, HUCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET W JIpyTHe), ABUTATEIb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHUS] COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIEC HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUHU, DJIEKTPOCTATUYECKasl 3allluTa, 3a3€MJICHHE >JEKTPONpPUOOpOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATrPEBATEIIbHBIE puOOpHI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Pa3nea 4. JiekTpoauHaMuKa

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUSA

IlocTossHHBIE ~ MarHuThl.  B3aumomeiucTBHE  IOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarauTHOW uHAYKUMHW. [IpuHOMD cynepno3uunu
MAarHATHBIX NOJieH. JIMHMM MarHuTHOM WHAYKUIMH. KapThHa JIWHHAM MarHUTHOU
WHIYKIHAW TOJISI TOCTOSSHHBIX MAarHUTOB.

MarnntHOe T1I0JI€ TNPOBOJHHMKA C TOKOM. KapTuHa nMHUNA WHIYKIUH
MAarHATHOTO TOJISI JUIMHHOTO IPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KaTYIIKX ¢ TOKOM. OnbIT Dpcrena. BzanmoaencrBue mpoBOJHUKOB C
TOKOM.

Cwita Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cwita Jlopenua, €€ Moysb ¥ HanpasieHUE. [BUKEHNE 3apsyKEHHOW YaCTHULBI
B OJIHOPOJIHOM MarHuTHoM mnosje. Pabora cuisl JlopeHna.

SIBeHne AneKTpoMarHMTHOM HMHAYKIUU. [IOTOK BEKTOpa MarHWTHOMU
MHIYKIUU. OJEKTPOJABWXKYINAs CHIa WHAYKIMM. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe nanexkTpuyeckoe moJie. ODIEKTPOABMKYINAs CUla WHIYKIUU B
IIPOBOJAHUKE, IBM)KYILIEMCS IOCTYNATENBHO B OJHOPOAHOM MarHUTHOM IIOJIE.

[Ipasuno Jlenna.

NHIyKTUBHOCTb. SIBIIeHME CaMOMHIYKIMH. OJIEKTPOABHXKYINAs  CHUJA
CaMOMHIYKIIVH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMATrHUTHOE TOJIE.

TexHudyeckre YCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, JJEKTPOMArHWTHI, JJIEKTPOIABUraTeNb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS 1E€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE IEKTPOHHOTO ITyYKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJIS.

B3aumopeiicTBre IByX NPOBOAHUKOB C TOKOM.

Cuna AMmnepa.

JeiictBue cuibl JIopeHIia Ha MOHBI AJICKTPOJIUTA.

SIBneHnEe 3MEKTPOMAarHUTHOM MHIYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIWH.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3ydyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanne AeiCTBUS NOCTOSSHHOTO MAarHUTa HAa PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Paznea S. KoJsie0anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KOJ1€OAHUA

Konebarenbnast  cuctema. CBOOOJHBIE  MEXaHMYECKHE  KoOJieOaHWS.
Mapmonnueckue konebanus. Ilepuon, yactora, amrunTyna u (aza KojaeOaHUU.
[IpyuHHBIN MasATHUK. MareMaTH4eCKUN MasATHUK. YPaBHEHHE TapMOHUYECKUX
konebanuii. [IpeBpalieHre 3HEPTUM TPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHBIE KOJEOaHUS B
UJeaqbHOM KOJIEOATeIbHOM KOHType. AHAJIOTUsl MEXIYy MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMU KoJjieOanusimu. @Popmyna TomcoHa. 3akoH COXpaHEHUS
SHEPIr'uu B UJICaIbHOM K0JIeOATeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KojieOaHusX. BeiHYK/I€HHbIE MEXaHUYECKHE
koJnie0anusi. Pezonanc. BeiHyX/I€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI.

ITepemennsbiii  TOK. CHUHYCOMIANBHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HaNpPSKEHHUS.

Tpancdopmartop. IlpousBoacTBo, nmepegada U MOTPEOICHUE IIEKTPUIECKOU
SHEpPrUH. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJACTBE 3JIEKTpodHepruu. KymnpTypa
WCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTpONCTBA W NPAKTUYECKOE IMPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOATENIbHOW CHUCTEMbI (MIPYKUHHBIN WU
MaTeMaTUYECKHUI MasTHUK).



HaOnronenue 3aryxaromux KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKIECHHBIX KOJIEOAHMIA.

Habnronenne pezonanca.

CB0OOIHBIE AIEKTPOMATrHUTHBIE KOJIEOaHNs.

OcuunorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT BPEMEHU) ISl
AIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAMHEHUM PE3UCTOpa, KATYIIKHU
MHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopnens TUHUHA JIEKTPONEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

UccnenoBanne 3aBUCUMOCTH TEepUOJa MAJIbIX KOJieOaHUM Tpy3a HA HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

UccnenoBannie mNepeMEHHOr0 TOKa B IENM W3 MOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnuueckue BOJHBI, ycioBUsi pacmpoctpanenus. llepumoa. CxopocTb
pacrpocTpaHeHus U JyiMHA BoJiHBL. [lomepeuHble W MOPOJOJBHBIE BOJHBI.
Nurepdepenius u qudpaxiys MeEXaHUIECKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranusa BektopoB E, B, V B anektpoMmarautHol BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpesIoMJIeHUE, Toysipu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[Ixana >MEeKTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTIBI paguoCBsI3U U TeneBuAeHus. Paqnonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paauonpuEMHHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meusn.

Jlemoncmpayuu

OO6pazoBanue u pacIpOCTPAaHEHUE MOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmromeecs Teno Kak HICTOYHHUK 3BYKa.

HaOnronenue oTpaskeHus U MPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Habntonenune nntepdepeHnu u Audpakiinu MEXaHUUEeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenune cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KOJeOaHU.



UccnenoBanne  CBOMCTB  SJIEKTPOMATHUTHBIX  BOJH: OTpPaKEHHUE,
MpeIoMIICHUE, TOoJIpU3anus, Tuppaxkuus, UHTEpPEpeHIIUs.

Tema 3. Onmuka

I'eomeTrpuueckass ontuka. I[IpsimonuHeliHOE pacnpocTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. TOUeUHBIN HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHuil B
IJIOCKOM 3€pKarle.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHusi. IlonHoe BHyTpeHHee oTpaxeHue. [lpenenapHbIi yroa MOJHOTO
BHYTPEHHETO OTPaKECHUSI.

HNucniepcus cBeta. CioxHBIN cocTaB 6enoro ceera. L[Ber.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHMEe W ONTHUYecKas cuia TOHKOW JuH3bL. [locTpoeHue u3o00pakeHuil B
COOMpAIONIUX U pacCceuBarOIMX JuH3aX. DopMmysia TOHKOW JUH3BL. YBEIUYCHHUE,
JaBaE€MO€ JINH30M.

[Ipenens TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wurtepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTEp(EpEHIIMOHHOU
KapTHHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpaknus cBera. JudpakuuonHas pemeérka. YcIoBUE HaOIIOIEHUS
[JIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonsipusanus csera.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MNPOEKIIMOHHBIM ammapar, MHKPOCKOI, TEeJIeCKOM, BOJOKOHHAas
ONTHKA, TU(PpaKIMOHHAS peIIETKA, TOJISIPOUSI.

Jlemoncmpayuu

[IpssmonuHeHOE pacHpOCTpAaHEHUE, OTPAXKEHHE U NPEIOMIICHHE CBETa.
Onrtuueckue npudopHI.

[TomHOE BHYTpEHHEE OTpakeHue. Mojaenb CBETOBOA.

UccnenoBanue cCBONCTB N300pakeHUM B TMH3aX.

Monenun MUKPOCKOIA, TEJIECKOTA.

Hab6nronenne natepdepeHnuu cperTa.

Habmronenne nudpakuuu cBeTa.

Habnronenne aucnepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonydenue cekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKU.

Habnronenne monsipu3aiium cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol



N3Mepenue nokasarens npeioMIICHUs CTEKIIA.
UccnenoBanne cCBOMCTB N300pakeHUMN B TMH3aX.
Habnronenne gucnepcuu cBeTa.

Pa3pgen 6. OCHOBBI CrIeNIUAJIBLHON TEOPUU OTHOCUTEIbHOCTH
['paHubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXaHHKH. [Toctynatsl
CIIELIMAJIbHOW TEOPHUHM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJS CKOpPOCTH
CBETa B BAKyyM€, IPUHIIUIT OTHOCUTEIBbHOCTA DWHIITENHA.
OTHOCUTETBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIllCHUE
JUTUHEL.
DHEPrusl U UMITYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJSITUBUCTCKOM YaCTHUIIbl. DHEPrus
TTOKOSI.

Paznen 7. KBantoBas ¢puszuka
Tema 1. dnemenmovt KGAHMOBOU ONMUKU
®otonbl. Dopmyina [lnanka cBsa3u s3HEepruu PoTOHA C €ro YaCTOTON. DHEPrus
Y UMITyJIbC (POTOHA.
OtkpeiTue u uccinenopanue horodrpdexra. OnbiThl A. I'. CtonmeroBa. 3aKOHBI

dboroaddexra. YpaBuenue DitHmureitHa s Gpotoaddexra. «KpacHas rpanuna»
dhotorddexra.

JlaBnenue ceeta. OnwiThl [1. H. JIeGenena.

XUMHUYECKOE JIEMCTBUE CBETA.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MpPUMEHEHUe: (OTOIIEMEHT,
(dboTomaTumK, coHEUHas ObaTapesi, CBETOIUO.

Jlemoncmpayuu

®oTo3(PdeKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO (hoTod(hdeKTa.

Cseronuo.

Conuneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopra mo paccesHuio o -4acTHII.
[Lnanerapnas mopens aroma. Iloctymarel bopa. M3nyuenune wu mnormoumieHue
(OTOHOB mMpU TEpexojie aToMa C OJHOTO YPOBHS JIHEPTUM Ha Apyro. Buasl
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BosHoBbIe cBolicTBa yacTull. Bonnsl ne bpoitnsa. KopmyckyasipHO-BOITHOBOM
Ty aJTU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUCHHE.

TexHudyeckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIEKTPaIbHBIM
aHanu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbiTa Pesepdopaa.

Onpenenenue IIMHBI BOJIHBI JIa3epa.

HaOnronenue nuHeNYaThIX CIIEKTPOB U3ITyUCHUSI.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

HaOnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTBI, JOKAa3bIBAOIINAE CIO0XKHOCTh CTpoeHUd sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paguoakTuBHOrO wu3nydyeHus. CBoiictBa anbda-, OeTa-, raMMa-U3ITyudeHHUS.
BnusiHne paanoakTUBHOCTH HA KUBBIE OPTaHU3MBL.

OTtkpbiTHE TIpoTOHA W HeWTpoHa. Hykionnas monens snpa ['eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio siapa. M3otonsr.

Anbda-pacnaz. DNEKTPOHHBIH M MO3UTPOHHBIM Oera-pacman. ["amma-
n3Iy4dyeHue. 3aKOH paau0aKTUBHOTO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. A nepHblie cuibl. [ledext maccsl sapa.

Slnepnblie peakuuu. /leneHne u CUHTES AAED.

Snepupiii peaktop. TepmosimepHbiid cuHTe3. [IpoOGaeMbl W TEPCHEKTUBHI
AIEPHON IHEPTETUKU. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETHKH.

DJieMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

Metoabl HAOMIOACHUS U PETUCTPAIIUU FJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3auMOJIelcTBUSA. EquHCTBO pusnueckoil KapTUHBI MUpA.

TexHUYeCcKHne yCTpPOMCTBA U MPAKTUYECKOE NMTPUMEHEHHUE: NO3UMETP, KaMmepa
Bunbcona, siaepHbliil peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CYE€TUMK HOHU3UPYIOIINUX YACTHII.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol

UccnenoBanne TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Dtanel pa3BUTUS aCTpOHOMUU. [[puKiagHOe 1 MUPOBO33PEHUECKOE 3HAUECHUE
aACTPOHOMHH.

Bun 3BésmHoro neba. Co3Besnusi, spKUe 3BE3MbI, TUIAHETHI, UX BHUIWMOE
JBH)KEHUE.

CosiHeuHas cucrema.

Connue. ConHeuHas akTUBHOCTb. Mcrounwk sHeprun ConHila W 3BE3N.
3BE31bI, X OCHOBHBIC XapaKTEPUCTHUKHU. [[narpamMma «CHEKTpajbHbIM KIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIECIOBATEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEILHOCTA. BHYTpeHHEE CTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKIACHUN U 3BoJironMK CoyHIIA U
3BE3/. DTambl )KU3HU 3BE3.

Mnuneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenne m nBuxenue CoaHna B
lNanaktuke. Tunsl ramaktuk. PaguoranakTukyu U kBasapbl. YEpHBIE OBIPHI B Apax
rajJaKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ma. Pazoeranue rajakTuk.
Teopus bonbuioro B3peiBa. PemmkroBoe usiydyeHue.

MacmrabHas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnbie npo6aeMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HMCHOJb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN ISl ONPEe/IeNIeHNs] TIOJIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus CeBEPHOIO MOJIYIIAPUS U SIPKUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHel, minanet, Mieunoro Ilyru.

O0o0mamwiee NOBTOPeHUE

Ponp ¢Qusuku u acTpoHOMHUH B IKOHOMHUYECKOM, TEXHOJIOTHYECKOMH,
COIIMATILHOM M 3TUYECKON cepax AesTeNbHOCTU YEJIOBEKA, POJIb U MECTO (PUBUKHU
U ACTPOHOMHUHU B COBPEMEHHON HAYyYHON KapTUHE MUpPaA, POJb PU3UUECKON TE€OpUU
B (opMHUpOBaHUM MpeACTaBICHUA O (PU3UMUYECKOM KApTUHE MHUpPA, MECTO
(U3MYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MesknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCyIIeCTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMM MaTE€MAaTHKH,
OMOJIOTUU, XUMUH, Teorpaduul U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, Quanueckas BeIUYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penmieHHEe CHCTEMBl YpPABHEHUH, TPUTOHOMETPUUYECKUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBl U MX MPOEKIHUH HA OCH KOOPJWHAT, CIIOKECHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUMN, NpPU3HAKU TMOJIO00US TPEYroJbHUKOB,
onpeesieHne MIOMAaU MIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpUPOJE, KoyieOaTelbHbIC
JIBVOKEHUSI B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOUW MPUPOJE, TEHCTBUE
paanauy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTypa TBEPIBIX
TeN, MEXaHU3Mbl OOpa30BaHUS KPUCTALUIMYECKON PEHIETKH, CIEeKTPaIbHBIM
aHam3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MarHUTHBIX Py,
(dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3EMIICTPSCEHUIA.

Texnonoeua: JHMHUM DIEKTpONEpEnad, TIEHEpAaTop IEPEMEHHOIO TOKa,
AJIEKTPOJIBUTATENb, WHAYKIHOHHASA I[1€4b, pajaap, PaguoONpUEMHUK, TEJIEBHU30D,
anTteHHa, tenedon, CBU-meub, MPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
CoJIHeUHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUA

OcBoenne yudeOHOro mpeamera «®Du3nka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHus (0a30BbI YPOBEHB) JAOJKHO OOECIEUUTHh JTOCTHXKEHHE CIIETYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3YyJbTAThl OCBOCHUSI yUeOHOro npeamMera «Pu3nKa» TOTKHBI
OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarolmMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIECTBa, pacCIIMpEeHHE >XU3HEHHOTO
ONBITa U OMbITA ACATEIBHOCTHA B MPOIECCE peaanu3aliid OCHOBHBIX HAIlpaBICHUN
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3ULIMHU 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOTO OOIIECTBA;

MPUHATHE  TPAJULIMOHHBIX  OOIIEYETOBEYECKHX T'yMaHUCTUUECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaxJaHCKOIO
o0l11ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHU3aIlNY;

YMEHUE B3aUMOJEHCTBOBATH C COLMAIbHBIMA MHCTUTYTaMHA B COOTBETCTBHHU C
ux QYHKIUSMHA U HA3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) IaTPHOTUYECKOT0 BOCIIMTAHUSA:

chopMHUPOBAHHOCTH POCCUCKOU TpaXkJaHCKOU WJICHTUYHOCTH,
MaTPUOTHU3MA,;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUHYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIEC B
NESTEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIyIIErO;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIKOYasl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYyIIero GU3nYecKoil HayKe;



5) TpyA0BOI0 BOCIIUTAHMS:

HMHTEpEC K pa3inu4HbiM cdepaM MpodhecCHOHAIBHOU NESITeNbHOCTH, B TOM
YUCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHUE COBEPIIIATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu 1 peannu30BbIBATh COOCTBEHHBIC JKM3HEHHBIE ILJIAHBL;

TOTOBHOCTh M CITOCOOHOCTHh K 00Opa3OBaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(bU3UKU Ha TIPOTSIKEHUHU BCEH KU3HU,

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh SKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MPoOsIeM;

IJTAHUPOBAHKUE U OCYUIECTBIIEHUE IEMCTBUM B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HAHUS LIeJIeld YCTOMYMBOIO pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa JEATEIbHOCTH HKOJOTHMYECKONW HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) IeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOU JIeITeIbHOCTH, TOTOBHOCTh B Mpoliecce
u3yuyeHus: (U3UKU  OCYILIECTBIISTh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NeATeNbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHMBePCAJIbHbIE YUeOHbIe NelCTBUS
Bba3oBble Jioruyeckue aeiicTBUs:
CaMOCTOSITENFHO  (OPMYIHpPOBaTH U aKTyaJU3UpoOBaTh  mIpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEAETATh ILIENMU JeATENbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
TOCTHKCHHS;
BBISIBJISITH  3aKOHOMEPHOCTH M TNPOTHUBOPEYHS B  pacCMaTpUBAEMBbIX
(bU3NYECKUX SIBICHUSAX;
pa3palaTeiBaTh IUIaH pEIICHUS MPOOJIEMBI C YYETOM aHaIN3a MMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEPUAIbHBIX PECYpPCOB;
BHOCHUTH KOPPEKTHBHI B J€SITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OIICHUBATh PUCKHU TIOCEACTBUN ACSITENbHOCTH;
KOOPAMHHUPOBAaTh M  BBIMOJHATH pPabOTy B  YCIOBHSX  PeabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPHU PEIICHUH KU3HEHHBIX TMPOOIeM.
Bba3oBble uccienoBarebckue 1eiCTBUS:
BJIQ/IETh HAYYHOH TEPMHHOJOTHEH, KIIOYEBBIMU TMOHSATHSAMH W METOAAMHU
(bu3nYecKoil HayKH;



BJIaJIETh HaBBIKAMH YUEOHO-UCCIIEI0BATEIBCKOU U MPOEKTHOU JIEATEIIbHOCTH
B 001actu (pU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelleHus 3ajay (PU3UUecKoro cojiep KaHusi, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB MTO3HAHUS;

BJIQJIETh BHAAMHU JICSITEIBHOCTH IO TOJYYEHUI0O HOBOIO 3HAHUS, €ro
UHTEpIIpeTaluy, MpPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTyalusaX, B TOM YUCJIE IPU CO3JJaHUU YUEOHBIX MPOEKTOB B 00J1aCTU (PUBUKY;

BBIABJISITh TMPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIU3UpOBATh 3ajady,
BBIJIBUTaTh THUIOTE3Y €€ pEIIeHUs, HaXOJUTh apryMEHThI IJisi JOKa3aTelbCTBa
CBOUX YTBEPXKACHUH, 3a/1aBaTh MMapaMeTPbl U KPUTEPUU PEILICHHUS;

aHaJTU3UPOBaTh TMOJYYEHHBIE B XOJE€ pELICHUS 3aJaud Pe3yabTaThl,
KPUTHYECKU OIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOPMYIUpPOBaThH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOM
NESATeNbHOCTU, B TOM YHUCIIE MIPU U3YUYECHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH TPUOOPETEHHBIN OIBIT;

yMeTh TMEPEHOCHUTh 3HaHUS MO0 (u3uKke B MPAKTHUYECKYIO 00JacTh
KUZHEACATEIbHOCTH;

yMEeTh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJIEH, MIPE/JIaraTh OPUTHHAIIBHBIC MOXO0/Ibl U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIEC PELICHUS.

Pabora ¢ unpopmanmeii:

BJIaJIETh HABBIKAMH TOJy4YeHUS MHPOpManuu (PU3NUYECKOrO COAEpKaHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBIISATh IOWUCK, aHalu3,
CUCTEMATH3alMI0 M HMHTEPNPETANUI0 WH(DOpPMAIMKU Pa3IMYHBIX BUIAOB U (HopM
MPEJICTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTh HH(OPMAIIUH;

UCIOJB30BaTh  CpPeACTBA  HMH(POPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3a7a4 ¢ CcoOmroJeHHEeM TpeOOBaHUN SPrOHOMHUKH, TEXHUKH O0€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHrs, TNPaBOBBIX W O3THUYECKUX HOPM, HOPM
MH(POPMAIIMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COAEpPKAHUS B Pa3IUUHBIX (dopmaTax C
y4ETOM Ha3HAYeHUs MH(DOpPMAILMU U 1IEJI€BON ayJUTOPUH, BbIOMpasi ONTUMAILHYIO
dhopmy npencTaBiIeHUs: U BU3yaIu3aluu.

KoMMyHuKaTHBHBIE YHUBeEpPCaJbHbIE Y4eOHbIe 1elCTBHS:
OCYILECTBJISITh OOIllEHHE Ha Yypokax (U3UKM U BO BHE-YPOUHOMU
NESATEeNbHOCTH;



pacrio3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CUTyalldd U  cMsr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
SI3bIKOBBIX CPEJCTB;

MOHMMATh M KMCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
paboThI;

BBIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C YUE€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO UJieHa KOJIJIEKTUBA;

MPUHUMATh II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BHIBATH WU
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHHUIO: COCTaBISATh IUIAH JACHCTBHIA,
pacrpenensTh pojid ¢ YY4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KAue€CTBO CBOEr0 BKJAJa U KaXJOTO yYaCTHHKA KOMAaHIbl B
001U pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMIPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBH3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJCHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepPCAJbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JNESITEIBLHOCTh B 00JIaCTH
(U3UKM U aCTPOHOMUH, BBISIBISATH MPOOIEMBI, CTaBUTh U (POPMYIUPOBATH
coOCTBEHHEIC 3a/a4H;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEIICHUS PAaCUETHBIX U KaueCTBEHHBIX
3a/1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKOU pabOThl C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHUIA;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsiTh paMKu y4eOHOTro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTUpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 32 PEIIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JPYIULIHUH B 00JIACTH
(U3UKM, MOCTOSIHHO MOBBINIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SJMOUNOHAJIbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBHI B NIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIESIM;

BJIaJICTh ~ HAaBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, MX pPE3yJNbTaTOB U
OCHOBaHUIM;



MCITOJIB30BATh MPUEMBI PEIICKCUU TSl OIICHKH CHUTYyaIlud, BEIOOpA BEPHOTO
peIIeHNs;

YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO INPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHAIHW3e pPe3yJbTaTOB
NEATEIIbHOCTH,

IIPUHUMATH Ce0s1, TOHUMAas CBOM HEAOCTATKH U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIHW3e pPe3yJbTaTOB
NEATCIIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKEeHHS] TMYHOCTHBIX PE3YIHTATOB OCBOCHHS TPOTPAMMBbI
no ¢u3uMKe IsI YPOBHS CpEAHEro oOmero o0pa3oBaHus y OOyYaromuxcs
COBEPIIIEHCTBYETCS AMOITMOHATbHBIN HUHTEIUICKT, IIPEI0JIar Ao
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOIIMOHAIEHOE
COCTOSIHUE, BUJICTh HAIIPABIICHHUS Pa3BHTHSA COOCTBEHHON SMOIIMOHAIBHON Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPHUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIOCOOHOCTh aNalnTUPOBATBCA K
HOMOIMOHAILHBIM U3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIINH, BKIIOYAIOIIEH CTpEMJICHHE K JOCTHKCHHUIO LU U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE EHCTBOBATH HWCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOUYAIOIIECH CITOCOOHOCTh MIOHUMATh SMOITMOHAIBHOE COCTOSHUC
IpYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COITMAIBLHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U pa3peniaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIbTATBI

K kxoHny oOyuenus B 10 kiacce npeaMmeTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JTOJIKHBI OTpaXaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHHIM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojb U MeCTO (U3HKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B PA3BUTUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIOAEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS M3YyYEHHBIX (U3MUYECKUX MOJENeH:
MaTepualibHas TOYKa, MHEpLUAJIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TENO,
WJCaJbHBIN Ia3, MOJEIN CTPOEHUS T'a30B, JKUAKOCTEH M TBEPIBIX TEJ, TOUECUHBIN
ANEKTPUYECKUH 3apsij pU PeIIeHUH PU3NYECKHX 3a]1ay;



pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOLECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOpUHM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKU:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJUHEHHOE
JBIKEHUE, CBOOOJHOE TMAaJICHUE TeJ, JBH)KEHUE IO OKPYXHOCTH, WHEpLHS,
B3auMoJielicTBUE Tel, nuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOEHUE KUAKOCTEN
U TBEPIBIX TEJ, U3MEHEHNE 00bEMa TeJl MPU HarpeBaHUU (OXJIXKICHHUH ), TETIIOBOE
paBHOBECHE, UCIAPEHHE, KOHIEHCAlMs, TUIaBJICHUE, KPUCTAIUIU3AIUs, KUIICHHE,
BJIAKHOCTb BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
cocyle, CBs3b MEXAy [apaMeTpaMud COCTOSHUS Tra3a B  H3OMpolieccax,
ANEKTpU3aIUs TeJl, B3aUMOJICHCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMIKEHUE, UCMOJNB3Yys (U3NUYECKUE BEIUYUHBIL:
KOOpAMHATa, MyTh, NEpPEMEIIEHHUE, CKOPOCTh, YCKOpEHHE, macca Teja, Cuia,
UMITYJIbC TeJla, KHHETUYEeCKasi SHEpPrus, MOTEHIUAIbHAS SHEPrusi, MeXaHu4decKas
paboTa, MexXxaHUYECKass MOIIHOCTh; MPU OMNUCAHUU TPABUIHHO TPAKTOBATH
(U3UYECKUIl CMBICT HCHOJIb3YEMbIX BEJIWYUH, UX OOO3HAUYEHUS W EIUHHUIIbI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEJIMUYHMHY C APYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyUYCHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCTONB3Yysl (U3MUYECKUEe BEJIUYMHBI: JaBJIEHHE Ta3a, TeMmIlepaTypa, CpeaHss
KUHETUYEeCKasi PHEPTUsi XaOTUUYECKOTO JIBMXKEHUS MOJIEKYJ, CpeIHEKBaIpaTUyHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSsS SHeprus, padora rasa,
KO3(pGUIIMEHT MOJIe3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENS; MPU OMUCAHUU
MPaBWIBHO TPAKTOBaTh (DU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIUYUH, UX
o003HaYeHUsT U EIUHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(bU3MYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKUE
saBJeHUs (TIPOLIECCHI), UCTIONB3Ys (DU3UUECKUE BEIUYUHBIL: DJIEKTPUUYECKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIHAN, Pa3HOCTh MOTEHIIMAJIOB;
MpU OMUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICIT HCHOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYCHUS] U EJUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIIUE
JAHHYIO0 (PU3HYECKYIO BEIMUYUHY C IPYTUMU BETMYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCMONB3Ys (U3UUYECKUE
3aKOHBI U TIPUHIMUIIBL: 3aKOH BCeMUPHOTro Tarotenus, I, I u III 3akonsr HeroTOHA,
3aKOH COXPAHEHMS MEXAHUYECKOW DHHEPTrUM, 3aKOH COXpaHEHUs HMIYJibca,
MPUHLNN CYNEPHO3ULIUA CUJI, TPUHIUII PABHOMPABUS HHEPIUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CpeHEN KMHETUYECKOW PHEPTrUU TEIJIOBOTO JABUKEHUS MOJIEKYII C
a0COJIFOTHON TeMmmepaTypoi, MEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTpUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasiuyarh CJIOBECHYIO



(GhOopMYJIHPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHE M YCIIOBHS (TPaHMUIIbL,
00J1acTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE€ NPUHIMUIIBI  JEUCTBUSL MalllMH, NOPUOOPOB H
TEXHUUYECKUX YCTPOMCTB; pa3inyarh YCIOBUSA UX O€30MACHOIO HCIOJIb30BaHUS B
MMOBCEIHEBHOM KH3HH;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCMOJb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEpPEHHM, MpHU 3TOM
dbopmynupoBath mpobiieMy/3aadyy M TUIOTE3y YYEOHOro HKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO OOOPY/IOBaHMS, MPOBOAUTH OIBIT U
(bopmMyIHpOBaTH BEIBOBI,

OCYILIECTBIISITh MIPSIMbIE M KOCBEHHBIE U3MEPEHUSI PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUsT U HCMOJb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIEIOBATh  3aBUCUMOCTH  MEXAy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJB30BaHUEM TMPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(uUKCUpOBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUMYUH B
BHJIe TaONuUIl U rpadMKOB, AENIaTh BHIBOABI 10 PE3YIbTaTaM HCCIIEIOBAHUS;

coOroAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIIEIOBAHUI B
paMKax ydeOHOro JSKCIEPUMEHTA, Y4EeOHO-HUCCIEOBATEIbCKON W TMPOEKTHOM
NEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIBbHBIX YCTPOUCTB U J1aOOPATOPHOIO
o00opynoBaHUs;

pemiath pacuéTHbIE 3a7a4d C SBHO 3aJaHHOM (U3UYECKOW MOJCIBIO,
UCIIOJB3Ysl (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIJACHATh (PU3NUECKUE BEIMYUHBI U (POPMYIIBI,
HEOoOXOo/IMMbIe IJisl €€ PElIeHUs], MPOBOJUTh PACUYEThl U OLICHUBATH PEaJTbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 33/1aUd: BHICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUN C OMOpod Ha HM3Yy4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3nUecKue SABICHNUS,

UCIOJB30BaTh  MpPU  pEIIeHUHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH(QOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUU
U TPEJCTaBIICHHUs] y4eOHOU U HAYyYHO-MOMYJISIpHOW MHGOPMAIIUU, TOTyYeHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKHU aHAIM3UPOBATH MOTy4aeMyt0 HHPOpMAITHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIETO MHUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Juisi obecriedeHus 0€30MacHOCTH MPU O0pallleHuu ¢ MpudopaMu U TEXHUUYECKUMHU



yCTpOMCTBaMH, AJisl COXPAHEHUS 3J0POBbSl U COOJIOICHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B Tpynmne C BHIIOJHEHUEM pA3IMYHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBaTh PpalbOTy TPYIIbl, pPalMOHAIBHO pacCHpeneisTh OO0S3aHHOCTU U
IJIAHUPOBATH ACSTEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB I'PYIINBI B PEIICHUE paccMaTPUBAEMOM MPOOJIEMBI.

K kxoHny oOyuenus B 11 kjacce npeaMmeTHbIe pPe3ysbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojab U MECTO (PU3NKU B (PopMHUpOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUN, B MPAKTUYECKOW NESITEIBbHOCTU JIOJEH, LETOCTHOCTh U €IUHCTBO
(bu3nYeCKO KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJCINEeH:
TOYEYHBIN AJEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHbIH UCTOUHUK CBETA, sJIepHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO Siipa MpU pelieHUur (U3NYECKUX
3a/;ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOLECCHl) U OOBSICHATh UX HA OCHOBE
3aKOHOB JIEKTPOJAVMHAMUKHU M KBAHTOBOW (PU3UKU: AJEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuToOB, JJICKTPOMAarHuTHAas WHAYKUUS, JACHCTBHE MArHUTHOrO TIOJNS Ha
MPOBOJAHUK C TOKOM U JIBIDXKYIIUMCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pacHpoCTpaHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
untepdepenius, Audpakius U TOJSpU3alUs  CBETa, JAUCHEPCUSl CBETa,
dhotornexkrpuyeckuii 3pdext (hotorddexT), cBeToBOE TaBiIeHNE, BOSHUKHOBEHUE
JUHEWYaToro CHEKTpa aToMa BOJIOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BENIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IUYHBIX  Cpel) U
AIEKTPOMArHUTHBIEC SIBIIEHUS (MPOLECCHI), HUCMHOJb3ys (PU3UUYECKUE BEIMUYHUHBI:
ANEKTPUUYECKUHN 3apsijl, CHJIa TOKa, DJIEKTPUUYECKOE HAIPSIKEHHUE, AIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABUKYIIAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMojsi, cwia Ammepa, cuna JlopeHna, MHIYKTUBHOCTb
KaTYIIKU, SHEPrus HJIEKTPUYECKOT0 M MATrHUTHOTO TMOJEH, MEPUOJl U YacToTa
KoJiebaHU B KoJebaTEeIbHOM KOHTYpE, 3apsii U Ccujla TOKa B Mpolecce
rapMOHUYECKUX OSJIEKTPOMATHUTHBIX KoJieOaHuil, (OKYCHOE pacCTOsIHUE U
ONTUYECKAsl CHUJIa JUH3bI, IPU ONUCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUSI U €JAUHUIbI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIONIME JAHHYIO (U3UYECKYIO BEJIUYUHY C JAPYTUMU
BEJIMYMHAMU;



OMUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIb3YS
(u3nYecKre BEIUYUHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUO TOJIypaciiajia, SHEPrusl CBI3U
aTOMHBIX SIIEp, NpPU ONUCAHUM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAUECHHS M €IUHUIIbI, YKa3bIBaThb (POPMYIIBI,
CBSI3bIBAIONINE JAHHYIO (DU3UYECKYIO0 BEJIUYUHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISATh 3HAaUEHUE (PU3NUECKON BETUUUHBI;

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCMONB3Ys (U3UUYECKUE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapaJlIEIbHOIO
COEIMHEHHUs TMPOBOJHUKOB, 3akoH Jkoyns—JIeHIa, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIINH, 3aKOH MPSMOJUHEHMHOTO PacrpoCTpaHEHUsl CBETA, 3aKOHBI OTPaKeHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OMHIITelHa st hororddexra,
3aKOH COXPAHEHUs JHEPryU, 3aKOH COXPAHEHUsI UMITYyJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUs MacCOBOTO 4uclia, MocTylathl bopa,
3aKOH paJIMOaKTUBHOIO pacnaja, pu 3TOM pa3indaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUA (TpaHULbI, O00JIACTH)
MIPUMEHUMOCTH;

OMpENENATh HAMIPABIEHHE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, CUJIbI AmIiepa u cuiibl JlopeHna;

CTPOUTh M ONHUCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynupoBath mpobiieMy/3ajadyy M TUIOTE3y Y4YEOHOro HKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO OOOPY/IOBaHUS, MPOBOAUTH OIBIT U
(bopMyIHpOBaTH BHIBOBI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUsT U HCMOJb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTU  (PU3MUECKUX BEIWYHMH C HCHOJb30BAHUEM
NpSIMBIX WU3MEPEHUM: MpPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3WUYECKUX BEIUYMH B BUJE TaOJUIl U
rpauKoOB, JIeJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIIEIOBAHMUS;

coOroAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIIEIOBAHUI B
paMKax ydeOHOro JSKCIEpUMEHTA, Y4EeOHO-HUCCIEOBATEIbCKON W MPOEKTHOM
JEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o0opynoBaHus;

pemiath pacuéTHbIE 3adadd C SBHO 3aJaHHOM (U3UUYECKOW MOCIBIO,
UCIOB3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1auu



BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIMUYUHBI U (POPMYIIBI,
HEOoOXOo/IMMbIe IJisl €€ pelIeHusl, MPOBOJUTh PACUYEThl U OLICHUBATH PEAJTbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 33/1aud: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUI C OMOpod Ha HM3Yy4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3ndecKkue SABICHNUS,

UCIOJB30BaTh  MpPU  pEIIEHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH(QOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIUN
U MPEJCTaBIICHUs] y4eOHOU U HAYYHO-MOMYJISIpHOW MHGOPMAIIUU, TOTyYeHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKHU aHAIM3UPOBATH MOTYy4aeMyt0 HHPOpMAITHIO;

OOBSICHATh TPUHLMIBL JEUCTBUS MAalIWH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCJIOBUS WX 0€30MAaCHOIO HUCMOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DUZUKOB B
pa3BUTHE HAyKH, B OOBSICHEHHWE MPOILIECCOB OKPYKAIOIIEITO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
1uisi obecriedeHus 0€30MacHOCTH MPU O0pallleHuu ¢ MpudopaMu U TEXHUUYECKUMHU
yCTpOMCTBaMH, AJisl COXPAHEHUS 3J0POBbSl U COOJIOJICHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B Tpynmne C BHIIOJHEHUEM pA3IMYHBIX COIMAJIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, pPalMOHAIBLHO pacCHpeneisTh OO0S3aHHOCTU U
IJIAHUPOBATH ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIIEHUE paccMaTPUBAEMOM MPOOJIEMBI.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIACC
KosnnyecTBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Konrtpouabnsie | IIpakTnueckue
NMpOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. PUBUKA U METO/bl HAYYHOI'O IO3HAHUSA
1.1 ®du3ukKa U METOAbl HAYYHOT'O TIO3HAHUS 2 brtamorexa LOK
' FISHIa 1 METOoR Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pasznen 2. MEXAHUKA
bubmnoreka [IOK
2.1 Kunemaruica > https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
2.2 Hlusamica ! https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
23 3aKOHBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubnuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubnnoreka [IOK
3.2 OCHOBBI TEPMOMHAMHUKH 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnorexa [JOK

®da3oBbIE IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pasneny

24

Pasnen 4. JIEKTPOJAUHAMUKA

bubmnoreka [IOK
4.1 DEKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN neKTpUUeCKuil TOK. TOKHU B bubnnorexa [JOK
4.2 12
pAa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 69
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
HanmMeHnoBaHMe pa3iesioB U TeM undposbie
Ne ni/m P KonTtpoabnsie | IIpakTnueckue (1uubp ‘
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazpen 1. JIEKTPOAUHAMUKA
11 MarunuTHOoe noje. IJIeKTpOMarHuTHast 1 1 3 bubnuorexa [JOK
' WHIYKIUS https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHnYeCKUEe U 3EKTPOMarHUTHbHIE 9 1 bubnuorexa [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
MexaHuuyecKkue 1 3J€KTPOMarHUTHbIE bubnnorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnnoreka [IOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 24

Pasznen 3. OCHOBBI CIEIIMAJIbHOM TEOPUUA OTHOCUTEJIBHOCTHU

31 OCHOBBI crieIIUaILHOM TEOPUH 4 1 bubnuorexa [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 4
Pa3nen 4. KBAHTOBAS ®PU3UKA
. bu6mmoreka [IOK
4.1 DJ1eMEHTHLI KBAHTOBOM OIITUKHA 6 hitps:/m.cdsoo.ru/7f41c97c
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bubmnoreka [IOK

4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢
bubnnoreka [IOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DeMeHTBl aCTPOHOMHUU M aCTPOPHUIUKU 7 bubmuoteka LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Pasznen 6. OBOBIIAIOIIEE TIOBTOPEHHUE

6.1 O0o01maroiee MOBTOpEHNE 3 ngg;;fg;gﬁ}g £41c97c
Hroro no pazneny 3
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoanuectBo yacos JIeKTPOHHbIE

Ne Hara nudposeie

Tema ypoxa Konrtpoabnsie | IIpakTnueckue
n/n Bceero U3YYeHHs o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

®usuka — HayKa O PUPOJE.

1 Hayunsie MeT(})/ bl HOEH;H;I 1 brtamorexa LOK

Y 8 02.09.2024 | https://m.edsoo.ru/ff0c32¢2
OKPYKAroIIero Mupa
Posne 1 MecTo Gpu3uku B

) (hopMUPOBaHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4HOW KapTHUHBI MUpPa, B 04.09.2024 | https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKON ACSITENLHOCTH JTIOCH
MexaHnuueckoe JBHKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHHUYECKOTO 1 bu6mmoreka [IOK
nerxenus. [lepemenienue, CKOpoCTb, 09.09.2024 | https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpSIMONIMHENHOE ) bubnnorexa [JOK
JIBI)KCHUE 11.09.2024 | https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NTPSIMOJIMHEITHOE ) bubnnorexa [JOK
NBIDKEHHE 16.09.2024 | https:/m.edsoo.ru/ff0c372¢

6 CBobOoaHOe nageHue. Y CKOpeHue ) bubnuoreka [JOK
CBOOOHOTO Ta/ICHUS 18.09.2024 | https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHoe 1BUKEHHE.

7 JBru>xeHue MaTeprualibHON TOUKH T10 1 bubmmorera [JOK

P 23.09.2024 | https://m.edsoo.ru/ff0c3ada
OKPYKHOCTHU
8 [Tpuniun otHocUTENnbHOCTH [ anumnes. 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0c32e2
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WuepinaibHbie CHCTEMBI OTCYETA. 25.09.2024 | https://m.edsoo.ru/ff0c3be8
[Tepsriit 3ak0oH HproTOHA
Macca tena. Cuna. [Ipunnun
9 Ccyneprno3uiuu cuil. Bropoit 3akox bubmorexa HOK
yiep ) ' P . 30.09.2024 | https://m.edsoo.ru/ff0c3be8
HeroToHa nst MaTepuanbHON TOYKU

10 Tperuii 3akon HeroToHa 114 bubnnorexa [JOK
MaTepHUaIbHbBIX TOYEK 02.10.2024 | https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOro TaroreHus. Cumna

11 TsikecTd. [lepBas kocMuyeckast bubmmorera [JOK

P 07.10.2024 | https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 09.10.2024 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KorddunmenT tpenus.

13 Cua CEH OTI/IBJICI?I/I(I:II'II_I u BHE(GHI/IH bubmmorera [JOK

P e 14.10.2024 | https://m.edsoo.ru/ff0c3{76
TeJa B KUJAKOCTHU WM Ta3e
[TocTynaTenbHOE U BpamaTensHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO TEa. bubnuorexa [JOK
MowmeHT cunsbl. [1ne4do cuiibl. Y cinoBus 16.10.2024 | https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tela
NMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTepUATIbHBIX TOYECK. bubnuorexa [JOK
Nmmynbe cunbl. 3aKOH COXpaHEHUs 21.10.2024 | https://m.edsoo.ru/ff0c43d6
UMITyTIbca. PeakTUBHOE BHKEHUE
PaGota 1 MOIITHOCTH CHITBIL.

16 Kunernueckast s3Heprusi MaTepuabHON bubnnorexa [JOK
Touku. Teopema 00 U3MEHEHUH 23.10.2024 | https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPrUu

17 [TorenumanpHas 3Heprus. bubnuorexa [JOK
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[MoTeHumanbHast 3HEPTHS YIPYTO
ne(GopMUPOBaHHON MPY>KUHBI.
[MoreHumanpHast HEPrHs TeNa BOJIU3U
MOBEPXHOCTU 3eMIIN

06.11.2024

https://m.edsoo.ru/ff0c461a

18

[TorennuanbHble 1 HEMOTEHIIUATbHbIE
cuiiel. CBA3b paboThI
HETNOTEHIUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTHH CUCTEMBI TEll.
3aKOH COXpaHEHHsI MEXaHUYECKOM
SHEepruu

11.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabota «lccrnenoBanue
CBSI3U pabOTHI CHIIBI C H3MEHEHUEM
MEXaHUYECKON YHEPIUNU Teja Ha
IIpUMeEpe PACTSHKEHUS Pe3UHOBOTO
KTyTay

13.11.2024

20

KonrponsHas pabora o Teme
«Kunemaruka. /lnHamuka. 3aKOHbI
COXPAHCHUS B MEXaHHUKE)

18.11.2024

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

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddyszus

20.11.2024

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

22

Xapakrep IBUKEHUS U
B3aUMOJICICTBUS YaCTHUL] BELIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEN U
TBEPBIX TEI

25.11.2024

23

Macca monexyi. KonnyectBo
BemiectBa. [loctositHHas ABoraapo

27.11.2024

24

TennoBoe paBHOBecue. Temneparypa u



https://m.edsoo.ru/ff0c461a
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eé nu3mepenue. [lkana remmneparyp 02.12.2024
Lenbcus
)5 WUneanpueiii raz 8 MKT. OcHoBHOE bubmnoreka [IOK
ypaBHeHne MKT 04.12.2024 | https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMrepaTypa Kak Mepa
26 CpeIHe KHHEeTUYECKON IHEPTUn bubnuorexa [JOK
JBUYKEHUS MOJIEKYJI. Y paBHEHHE 09.12.2024 | https://m.edsoo.ru/ff0c511e
Menpeneesa-Knaneiipona
27 3 .
akoH JlanpToHa. ["a30BbIC 3aKOHBI 11.12.2024
JlaboparopHas pabora «lccrnenoBanue
28
3aBUCHMOCTH MEXy MapameTpamMu 16.12.2024
COCTOSTHUS pa3peKEHHOTO Ta3ay
79 N3omnpornecchl B UaealbHOM Tra3e u ux bubmnoreka [IOK
rpaduyueckoe nmpeacTaBIeHUE 18.12.2024 | https://m.edsoo.ru/ff0c570e
BryTtpeHHss dHeprus
TEPMOJMHAMHYECKON CHCTEMBI U
30 crocoObl e€ m3MeHeHus. KomnuecTBo bu6mmoreka [IOK
TEIUIOTHI U paboTa. BHyTpeHHss 23.12.2024 | https://m.edsoo.ru/ff0c5952
SHEPTHUsS OJJHOATOMHOTO HUJICAILHOTO
raza
31 Bunael reruionepenaun bubmmorera [TOK
P 25.12.2024 | https://m.edsoo.ru/ff0c5¢36
VY enpHas TEMIOEMKOCTh BEILIECTBA.
32 KonuuecTBo TemioTs! npu bubmmorera [JOK
P . 13.01.2025 | https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AauadbaTHbIA MPoIecc
13 IlepBrlii 3aKOH TEPMOAMHAMUKH U €TI0 bubnnorexa [JOK
MIPUMEHEHHUE K U30IIpoLeccam 15.01.2025 | https://m.edsoo.ru/ff0c5efc
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HeoGpaTumocTs mporeccoB B

34 npupoje. Bropoii 3akoH bubmmorexa HOK
PHpoAe. P 20.01.2025 | https://m.edsoo.ru/ff0c6230
TEPMOIMHAMHUKHU
35 [Mpunnun aeiictus u KI1J{ remnoBoit bubmnoreka [IOK
MAIIHBI 22.01.2025 | https://m.edsoo.ru/ff0c600a
36 K KII
Huien Kaprio it ero K11 27.01.2025
37 DKonornyeckue npoodIemMbl
TEIUIOPHEPTETUKHU 29.01.2025
18 O6o6maromuii ypok « MonekysipHast bubmmoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI 03.02.2025 | https://m.edsoo.ru/ff0c6938
KonrponsHas pabora o Teme
39 «MonexynsipHas ¢puzuka. OCHOBBI bubsmorexa LHOK
Y ‘ 05.02.2025 | https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooGpazoBaHue U KOHICHCAIHSL. bubnnorexa [JOK
Ucnapenue u kunenue 10.02.2025 | https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCHUTEIIHHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN brtamorexa LOK
ap AR H 12.02.2025 | hittps://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucrammmueckue u
4 amopdHbIe Tena. AHU30TPOIHS bubnnorexa [JOK
CBOMCTB KpucTa/IoB. Kuakue 17.02.2025 | https://m.edsoo.ru/ff0c65f0
kpucTtayibl. COBpeMEHHBIE MaTePUAITBI
[1naBieHre U KpUCTATUIA3AIIHS.
43 VnenbHas TemoTa riaBiIeHUs bubmorexa LHOK
A ' 19.02.2025 | https://m.edsoo.ru/ff0c6708
Cyb6numarus
44 YpaBHeHHE TEIIOBOTrO OajaHca 24.02.2025 bubmmorera [TOK

https://m.edsoo.ru/ff0c6820
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OnexTpuszanus Ten. DINEeKTPUIECKU

45 3apsA. JBa BUIa dIEKTPUUECKHUX bubmmorexa HOK
' P 26.02.2025 | https://m.edsoo.ru/ff0c6bce
3aps/ioB
IIpoBOAHUKH, TUAIEKTPUKU U
46 H(I))JI MIPOBOJHUKHU 3aKIO)H COXpaHEHUS bubmmorexa HOK
P ' P 03.03.2025 | https://m.edsoo.ru/ff0c6bce
3IEKTPUYECKOTO 3apsiaa
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kynona. TodyeuHslii anekTpuyecKuit bubmorexa LHOK
' 05.03.2025 | https://m.edsoo.ru/ff0c6eced
3apsi
Hanpssk€HHOCTB IIEKTPUYECKOTO
43 nosist. [Ipunnun cyne?nosnum/[ 10.03.2025 bubnuorexa [JOK
AJIEKTPUYECKUX NoseH. JInnnn https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
Pabota cuit 31eKTpoCTaTHYECKOTO
bubnnoreka [IOK
49 nons. [lorenuuan. PazHocts
12.03.2025 | https://m.edsoo.ru/ff0c6f00
MOTEHIMAJIOB
[IpoBOAHMKY U AUDIIEKTPUKHU B
50 3)121@ OCTaTUYECKOM HOF;IG bubmmorera [TOK
P . 17.03.2025 | https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IPOHUIIAEMOCTb
N bu6mmoreka [IOK
51 DnekrpoémkocTh. Konaencaro
P AACHEATOP 19.03.2025 | https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTH IIIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsKEHHOIO bubmmorera [JOK
' 31.03.2025 | https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JIaGoparophas pabota "M3mepenue
3IEKTPOEMKOCTH KOHAeHcaTopa" 02.04.2025
54 [IpuHIIMIT NENCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAJIBHOTO 07.04.2025



https://m.edsoo.ru/ff0c6bcc
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amrmapara, CTpyHHOTo IIpuHTepa.
DreKkTpocTaTHYECcKas 3aluTa.
3azemiieHHE AIIEKTPOPUOOPOB

55

DNEKTPUUECKUH TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akoH OMa Jist
ydacTKa Lenu

09.04.2025

56

[TocnenoBarenbHOE, ApAIICIBHOE,
CMEIIaHHOE COeIMHEHHE
poBOIHUKOB. JIabopaTopHas paboTa
«M3y4yeHne cMeIIaHHOro COeTUHEHUS
PE3UCTOPOB»

14.04.2025

bubmnoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH J[>xoyins-Jlenna

16.04.2025

bubmnoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa uist MOJTHOM (3aMKHYTO)
anekTpudeckoi nenu. Koporkoe
3aMbikaHue. JJaboparopHas padora
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUSD)

21.04.2025

bubmnoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTPOHHAsl TPOBOJIUMOCTb TBEPIBIX
METaJIOB. 3aBUCHUMOCTD
COMPOTHUBJICHUSI METAJUIOB OT
TemiiepaTypbl. CBEpXIIPOBOIUMOCTh

23.04.2025

60

DNEeKTPUUECKUI TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

28.04.2025

61

[TomynpoBOoAHUKH, UX COOCTBEHHAS U
MpUMeCcHas MpoBOAUMOCTb. CBOICTBa

30.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

p—n-niepexoaa. IlomynpoBoiHUKOBEIE

prOOpPhI
DNEeKTPUUYECKUN TOK B paCTBOPAX U

6 pacIiuiaBax 3J€KTPOJIUTOB. ) bubnnorexa [JOK
DNEKTPONIUTHYECKAs! AUCCOLIMALIMSL. 05.05.2025 | https://m.edsoo.ru/ff0c82ba
DneKTpoIn3
DNEeKTPUYECKUM TOK B rasax.

63 CamMoCTOsITeNTbHBINA U ) bu6mmoreka [IOK
HECaMOCTOSITENbHBIN pa3psaa. MoHus. 07.05.2025 | https://m.edsoo.ru/ff0c84ae
[lmazma
DnexTpudeckue npudopsl U

64 YCTPOMCTBA U UX NIPAKTUYECKOE ) bubnnorexa [JOK
npumeHeHue. [IpaBuna TeXHUKU 12.05.2025 | https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O6o06maromui ypok 1 bubmmoreka [JOK
«INEKTPOIUHAMUKAY» 14.05.2025 | https://m.edsoo.ru/ff0c8a8a
KonrponsHas pabora o Teme

66 «Qnekrpocraruka. [TocTosHHBIH ) bubnnorexa [JOK
3JIEKTpUYeCKUi TOK. Toku B 19.05.2025 | https://m.edsoo.ru/ff0c8c56
Pa3IUYHBIX CpeIax»

67 PezepBHblit ypok. KonTponbhas pabota ) bubnnorexa [JOK
o Teme "DneKTpoauHaMuKa" 21.05.2025 | https://m.edsoo.ru/ff0c8f6c

68 PezepBHblil ypok. O0o0maronmii ypok
o temam 10 kacca 26.05.2025

69 PesepBHbIit ypok. O000IIaOmuil ypok 58.05.2025
o temam 10 kacca

OBIIEE KOJIMYECTBO YACOB I10 69

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoasbnbie | IlpakTuueckue
n/n Bcero U3YYeHHs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
IlocTosiHHBIC MAarHUTEI U UX
1 B3auMojieicTBHEe. MarHuTHOE ToJIe. 1 bu6mmoreka [IOK
Bekrop MaruuTHOM MHAYKUKH. JIMHUK 02.09.2024 | https://m.edsoo.ru/ff0c9778
MarHMuTHON HHITyKIIUU
MarauTHO€ 1oJie MPOBOIHHUKA C
) TokoM. OnbIT Dpcreaa. 1 Hlabubamnoreka [IOK
B3anmopeicTBre NpoOBOJHUKOB C 04.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaGopatopHas pabora «3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJIS1 KATYIIKU C TOKOM) 09.09.2024 | https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHUTHOTO MOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.
4 JlaGoparopHas padora «McciaenoBanue 1 1 bubmorexa LHOK
. patop P 11.09.2024 | https://m.edsoo.ru/ff0c9acO
JICUCTBUSA MOCTOSSHHOTO MarHuTa Ha
PaMKy C TOKOMY
JleficTBHEe MarHUTHOTO MOJIS Ha
5 IBIKYIIYIOCS 3apsDKCHHYIO YaCTHII 1 bubmorexa LHOK
YR P Y Y 16.09.2024 | https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6ota cumst Jlopenia
DnekTpomMarauTHas HHAyKIus. [loTok
BEKTOpa MarHuTHoU uaaykuuu. J/1C
6 . 1
WHIYKUUU. 3aKOH 3JIEKTPOMAarHUTHOMN 18.09.2024

nHaykuuu Papanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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JlaboparopHas pabora «lccrnenoBanue
SIBIICHUS DJICKTPOMATrHUTHOM
WHTYKITUID

23.09.2024

bubmnoreka [IOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTH. SIBIEHUE
camonHaykiuu. J1C caMOMHAYKIHH.
OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH €
TOKOM. DJIEKTPOMarHUTHOE T10JIe

25.09.2024

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

TexHuueckue yCcTponuCcTBa U UX
IIPUMEHEHHUE: IIOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOJBUTATENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
MHJIYKLIHUOHHAs I1eYb

30.09.2024

10

O6o06maromuit ypok «MarautHoe
noJje. DIEKTPOMArHUTHAS HHIY KIS

02.10.2024

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

11

KonrponsHas pabora o Teme
«MaruurtHoe 1ouie.
DNeKTpOMarHuTHasi UHIYKLIUS

07.10.2024

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

12

CB00Oo/1HBIE MEXaHUYECKUE
Konebanus. ['apMoHnueckue
KosieOaHus. Y paBHEHUE
rapMOHUYECKUX KOJIeOaHHIH.
IIpeBpamienue saeprun

09.10.2024

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

13

JlaboparopHas pabora «lccrnenoBanue
3aBHCHMOCTH TEPHO]Ia MAJIBIX
KoseOaHuil Tpy3a Ha HUTHU OT JUTUHBI
HUTHU B MacChl TPy3a»

14.10.2024

14

Konebarenbublit koHTYp. CBOOOAHBIC
3JIEKTPOMArHUTHBIE KOJIeOaHUs B

16.10.2024

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

UJeabHOM KOJIeOaTeTbHOM KOHTYPE.
AHaNOrust MEXJ1y MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMU KOJIeOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs PHEPTUHU B HJCATEHOM
KosiebaTeIbHOM KOHTYpE

21.10.2024

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

16

[IpencraBnenue o 3aTyxXarumx
KoseOaHusx. BeIHYXIEeHHBIC
MexaHHYeCKHe Konebanus. Pe3onanc.
BrIHyKIeHHBIE 2JIEKTPOMAarHUTHBIE
KoJeOaHus

23.10.2024

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

17

Ilepemennsblit Tok. CUHYCOUJAIBHBIN
MEpPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIMTYAHOE U
JEUCTBYIOLIEE 3HAYCHHUE CUJIBI TOKA U
HaIpsKEHUs

06.11.2024

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

18

Tpancdopmarop. [IponusBoxactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

11.11.2024

19

Y CTpoUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE JIEKTPUYECKOr0 3BOHKA,

reHeparopa NepeMeHHOro ToKa, THHUN

QJICKTponepcaavd

13.11.2024

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

20

DKOJIOTM4YECKUE PUCKU IIPU
MIPOU3BOJICTBE IEKTPOIHEPTHH.
Kynbrypa ucnonb3oBaHus
AJIEKTPOIHEPTUU B MIOBCEIHEBHON
KHU3HH

18.11.2024



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

MexaHnu4eckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopoctb

bubmnoreka [IOK

21
pacnpoCTpaHEeHUs U JUIMHA BOJIHBI. 20.11.2024 | https://m.edsoo.ru/ff0cca54
[Tonepeunsie ¥ MPOAOIBbHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYKa. [ pOMKOCTh bubnuorexa [JOK
3Byka. Beicora Tona. TemOp 3ByKa 25.11.2024 | https://m.edsoo.ru/ff0cccOc
DNEeKTPOMAarHUTHBIE BOJHBI, UX
23 cBoOMCTBa U ckopocTh. [1lkana bubmorexa HOK
P i 27.11.2024 | https://m.edsoo.ru/ff0ccfe0
ANEKTPOMATrHUTHBIX BOJH
[TpuHIHIBI paguOCBsI3U U
24 .P
TeneBuaeHus. Pa3Butue cpeacts 02.12.2004
cBs13u. Pagnonokamust
)5 Konrponsnas pabdora «Konebanus u bubnnorexa [JOK
BOJIHBDY 04.12.2024 | https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacpoCTpaHEHUE
26 CBeTa B OJHOpPOJHOU cpene. ToueuHslit bubmmorexa HOK
' 09.12.2024 | https://m.edsoo.ru/ff0cd350
HCTOYHMK cBeTa. JIyu cBera
OtpaxxeHue cBeTa. 3aKOHbBI OTPAYKEHUS
27 cseta. [locTpoenne n3o0paxeHuii B bubmmorexa LHOK
' 11.12.2024 | https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€pKajie
IIpenomienue ceera. [lonHoe
)3 BHYTpEHHee oTpakeHue. [IpenenbHblil bubnnorexa [JOK
YTOJI ITIOJHOTO BHYTPEHHETO 16.12.2024 | https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JIaGopartopHas pabora «3mepenue bubnnorexa [JOK
MOKa3aTelisl IPEJIOMIICHHS CTEKIIa 18.12.2024 | https://m.edsoo.ru/ff0cd67a
30 JIunssel. [TocTpoenne n3o0paxeHuii B bubnuorexa [JOK
nuH3e. PopmyIia TOHKOM JIMH3HI. 23.12.2024 | https://m.edsoo.ru/ff0cddle



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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VYBeauueHne JUH3EI

JlaboparopHas pabora «lccrnenoBanue

31
CBOWCTB M300paXKCHUH B TMH3AX» 25.12.2024
Hucnepcus cBeta. ClI0KHBII cOCTaB
1 6emnoro csera. Lger. JlaboparopHas
pabota «Habmonenue aucnepcuu 13.01.2025
CBETa»
1 Wutepdepennus cera. Audpaxims bubnnorexa [JOK
cBeta. [ludpakimonnas pemeérka 15.01.2025 | https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspusanus ceera 20.01.2025 | https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckre npuOOPHI U yCTPOUCTBA U
yCIIOBHA UX O€30MaCHOTO MPUMEHEHUS 22.01.2025
I'paHuUIBI TPUMEHUMOCTH
36 KJ1Iaccuuecko Mexanuku. [loctynarsl bubnuorexa [JOK
CIIELIMAIBHON TEOPHUH 27.01.2025 | https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTH.
37 3aMesieHre BPEMEHH M COKpaIlieHre bubmorera [OK
P patt 29.01.2025 | https://m.edsoo.ru/ff0cfad42
JUTAHBI
DHeprust U UMITYJIbC PEISITUBUCTCKON
38 yacTULbl. CBSI3b MACCHI C SHEPTUEN U bubmmorexa HOK
HEL P 03.02.2025 | https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHsl MOKOSI
Konrponsnas padora «OnTHKa.
39 OcHOBBI cIENMANIBHOM Teopun bubmorexa HOK
B P 05.02.2025 | https://m.edsoo.ru/ff0cf6{0
OTHOCHUTEIIEHOCTHY
40 ®oronsl. opmyina [Inanka. DHeprus bubnnorexa [JOK
Y UMIYJIbC POTOHA 10.02.2025 | https://m.edsoo.ru/ff0cfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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https://m.edsoo.ru/ff0cfa42
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OTKpBITHE U HCCIIEIOBAHUE

bubmnoreka [IOK

41 otodddekra. O A.T.
¢ bexr HBHTBL 12.02.2025 | https://m.edsoo.ru/ff0cffc4
CrojieToBa
3akoHsl poTodddexra. YpaBHEHHE
. . bu6mmoreka [IOK
42 OiHIITeiHa A5 porodddexra.
17.02.2025 | https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdpexra
Jasnenne ceera. OnbiTel I1. H.
43 JlebeneBa. XuMuueckoe IeiCTBHE bubmaorexa [IOK
' 19.02.2025 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MIPAKTUIECKOE TPUMEHEHUE: 54.02.2025
(dhoTorIeMEeHT, POTONATUHK,
CoNTHEYHast OaTapesi, CBETOIUOT
45 Pemtenue 3amau no reMe « IJI€MEHTEI bubmnoreka [IOK
KBAaHTOBOU OIITHUKU) 26.02.2025 | https://m.edsoo.ru/ff0d0302
Mopenp atoma Tomcona. OMBITEI
46 Pesepdopra o paccessHUIO 0-4aCTHIT bubnmorera [TOK
' 03.03.2025 | https://m.edsoo.ru/ff0d091a
IInanerapHas moxens aroma
47 IToctynartsr bopa bubmmorexa HOK
05.03.2025 | https://m.edsoo.ru/ff0d0afa
Nznydenue u nornomieHue GOoTOHOB
bubmnoreka [IOK
48 IIPU IIEPEXOJE aTOMA C OJHOI'O YPOBHS 10.03.2025
o https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Opyroi. Buapl ciekTpoB
BomnHoBEIEe cBOMCTBa YacTull. BOJIHEI
49 ne bpoinst. KopnyckynsipHo-BoIHOBOM bubnnorexa [JOK
nyanu3M. CIOHTaHHOE U 12.03.2025 | https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE M3TyYCHHE
50 OTKpbITHE panOaKTUBHOCTU. OMBITHI bubnuorexa [JOK
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Pesepdopaa mo onpenenenuo cocrapa
PAAOAKTUBHOI'O U3JTYyYCHUA

17.03.2025

https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, ramma-
n3ily4eHus. BausHue
paAMoOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBbI

19.03.2025

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnazn. ['aMma-nsiydeHue

31.03.2025

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

53

OHeprus cBA3M HyKJIOHOB B SpE.
SnepHble peakuuu. SInepHbI peakTop.
[IpoGnempl, MEPCIEKTUBHI,
JKOJIOTUYECKUE ACIIEKTHI 1epHOI
SHEPreTUKU

02.04.2025

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

54

OnemeHTapHble YacTULbl. OTKpbITHE
Nno3UTpoHa. MeTo bl HAOMIOIeHUS U
perucTpanyy 31€MEHTapHbIX YaCTHL.
Kpyrasiii cton «@yH1aMeHTalbHbIE
B3auMozeicTBusA. EAMHCTBO
(bu3nUecKoil KapTHHBI MUPa»

07.04.2025

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

55

Bun 3Bé3nnoro neba. Co3Be3nus,
HpKI/Ie 3Bé3Z[BI, IIJTaHETBI, UX BUAUMOC
JABUXKCHUC. COHHG‘IHaﬂ cucreMma

09.04.2025

56

Connue. CosnHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CosHLA U 3BE3]

14.04.2025

57

3BE3/bI, NX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/1bI [1aBHOU

16.04.2025



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

MOCJIeI0BAaTeNbHOCTH. BHyTpeHHee
cTpoeHue 3B€311. COBpEMEHHBIE
MIPEJICTABJICHHS O TIPOUCXOXKICHUU U
spomonuy CoHIA U 3BE3]

58

Muneunsiii IlyTe — Hama 'anakTuka.
ITonoxenue u nBuxenne CosHua B
lNanaxrtuke. 'anaktuky. YEpHbIE ABIPHI
B AJIpax rajJakTUK

21.04.2025

59

Bcenennas. Pa3z0eranue rajnakTuk.
Teopus bonbmoro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTuka

23.04.2025

60

Hepemenusie mpoGieMbl aCTPOHOMUU

28.04.2025

61

KonrtponbHas pabota «DeMeHTHI
aCTPOHOMHUU M aCTPOPHUIUKI

30.04.2025

62

O6o6maromuii ypok. Pons ¢usuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTUYECKOM, COIMAIbHON 1
ITUYECKOH cdepax AeaTeTbHOCTH
YyesoBeKa

05.05.2025

63

O6o6maromuii ypok. Pons u Mmecto
(U3UKN ¥ ACTPOHOMHUH B COBPEMEHHOI
Hay4YHOU KapTUHE MHPA

07.05.2025

64

O6o6maromuit ypok. Posib
¢usnveckoii Teopun B HopMupoBaHUH
MPeCTaBICHUN O (PU3NUECKOM
KapTUHE MHpa

12.05.2025




O6o6maromuii ypok. Mecrto
65 ¢u3nvecKoil KapTHHBI MUpa B 001IEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IIPEICTABICHUN O IIPUPOAC

14.05.2025

66 PesepBHBbIil ypoKk. MaruutHoe mouie.

DneKTpoMarHuTHasi UHAYKIUs

19.05.2025

Pe3epBHblii ypok. OnTrka. OCHOBbI
67 CIEMAIbHON Teopun

OTHOCHUTCIBHOCTHU

21.05.2025

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

67







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., byxosues b.b., Corckuit H.H. non
penaxnueit [lappentreBoit H.A., AkiinonepHoe o0miecTBo «M31aTenbcTBO
«IIpocsemenne»

» Guzuka, 11 kinace/ Msikumies I'.41., byxoBues b.b., Cotrckuit H.H., Yapyrun
B.M., nox penakmueii [lapdhertreBoit H.A., AkiimonepHoe 00IeCTBO
«M3nmarensctBO «IIpocBemenue»

COopnuk 3anau no ¢usuke: 10-11 kmacesl. CocraButens [lapdentrea H.A.

Mockga. M3patenbctBo «IIpocBemenue». 2023.

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA

Eptotkun E.C., Eptotkun C.I'. CaMOCTOSITEIbHBIE U KOHTPOJIbHBIE pa0OTHI.
®usuka 10 kmacc. Mockpa. M3marensctBo «IIpocBemienuey. 2023.
Eptotkun E.C., Eptotkun C.I'. CaMoCTOSITETbHBIE U KOHTPOJIbHBIE pa0OTHI.
®usuka 11 kmacc. Mockpa. M3marensctBo «IIpocBemenuey. 2023.

Caypos 0.A. ®uszuka 10-11 knaccsl. [Toypounsie pazpabotku. ba3zoBbiit u

yriyosnéHHbIi ypoBHU. MockBa. M3narensctBo «IIpocBenienue.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

infourok.ru



