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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOMIero
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHHM U TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOW 00pa3zoBaTelbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yu€roM ¢eaepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLEMIIMK TpenojiaBanus yyeoHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
OpraHMu3alUsIX Poccuiickoin denepauuu, peATU3YIOLINX OCHOBHEIE
00pa3oBareibHbIE TPOrPAMMBI.

ConmepxaHnue mporpamMmbl MO (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHun ux (u3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METaNPEIMETHBIM pe3yJbTaTaM
oOydeHHs, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3ALMU MEXKIIPEIMETHBIX
CBsA3e (DM3HKM C €CTECTBEHHO-HAYYHBIMHU Y4YeOHbIMH TMpeaMeTramMu. B Hel
OMPENEISAIOTCS OCHOBHBIE 1I€JIM M3y4YeHUsl (DU3UKU HAa YPOBHE CpPETHEro OOIIero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOCHHUS Kypca (DU3UKU: JIUYHOCTHBIE,
MeTanpeaMeTHbIE, PEAMETHbIE (Ha 6a30BOM yPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHHS Kypca PU3KUKHK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YUYEHUs;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1o rogaM oOydeHus.

dusznka Kak Hayka O Haumbonee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIas B
KauecTBe y4eOHOIo MpEeAMETa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHUU 00 okpyxatomiemM Mupe. [IIkonbHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIINUMA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWHA, HW3Y4aeMbIX XHMHEH, OWOJIOTHEH,
dbusndeckoir reorpadmeir u actpoHomwueit. Vcmonp3oBaHWE W aKTHBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIyYEHHsS] HOBBIX MAaTEpPHUalOB C 3aJaHHBIMM CBOMCTBAMHM U JPYTHX.
N3ydyenue ¢u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa oOydarouuxcs, B (OpPMUPOBAHME YMEHUU MPHUMEHSTH
HAy4YHbIA METOJI MO3HAHUS MPHU BBINOJHEHUN UMU YY€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢Gusuku s YpOBHSL CpeIHEro oOmiero oOpa3zoBaHus
MOJIOKEH pAN HIEH, KOTOPhIE MOXXHO paccMaTpuBaTh KakK MPHUHIMUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBIIIETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX paslenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KITACCUUECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeEW MaTepuan Kypca (Qu3MKU
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce siBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPHUH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzanus NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBSA3U Pa3BUTHUSA
bu3ukM ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMHU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes npuxnaonou  nanpasnrennocmu. Kypc ¢usukm mnpeamomaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHMYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs MOCPEICTBOM BBEIEHHUS DJIEMEHTOB
CONIepKaHMUsS, TOCBSIIEHHBIX OKOJOTUYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHM, a TaKXe OOCYKICHUS
npo0JIeM palMOHAIBLHOTO MPUPOAONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

Crep:KHEBBIMU 3JIEeMEHTaMU Kypca (DU3MKU Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pu3mueckue Teopuu ((PopMUpOBaHHE MPEACTABICHUHA O
CTPYKTYpE MOCTPOCHUS (PM3UUECKON TEOpHH, posii (HyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWAINOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NPUPOJE, TIpPaHHIAX
MPUMEHUMOCTH TEOpHUHM, Uil ONUCAHMUS ECTECTBEHHO-HAYYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTeMHO-CSITENBPHOCTHBIN TOIX0M B Kypce (M3UKU Pean3yeTcsl MPEekIe
BCETO 3a CYET OpraHU3allid IKCIIEPUMEHTATBHOU ACATEIBHOCTH O0YYarOIIUXCA.
Jlns  Ga3oBoro ypoBHA Kypca (HU3MKM — 3TO HCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B TporpamMme mo (u3uke OObEIWHEHBI B OOMIUN CHUCOK YUYEHUYECKHUX
IpakTHUeCKUX paldoT. BrlaeneHune B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
MPOBOJIUMBIX  JUIA KOHTPOJSI M  OLEHKH, OCYUIECTBJISICTCS YYaCTHHUKAMH
00pa3oBaresbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAHUA U
ocHalieHus: kabuHeta Qusuku. Ilpu ->TOoM obecneynBaeTcs OBJAJICHUE
00yJaronuMuUCs yMEHUSMH TPOBOJUTH KOCBEHHBIE HM3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYUH K TIOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

bonpioe BHUMaHHME YJNENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aga4. [Ipyu »TOM M pacy€THBIX 3a7ay MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SBHO
3aJlaHHON (PU3UIECKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSTh N3YUEHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK M UHTETPUPYS 3HAHUS U3
pa3HbIX pasnenoB. g Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJlaHUS Ha
OOBSICHEHHE TPOTEKaHWs (U3NYECKUX SBICHHA M TPOIECCOB B OKPYKAIOIICH
XKU3HU, TpeOyrommue BbIOOpa (U3NYECKOW MONIENH M CHUTyallld MPaKTHKO-
OpPHUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu PI'OC COO k wmarepHaibHO-
TEXHUYECKOMY OOECIeUYeHHI0 ydeOHOTO Tipolecca 0a3oBBIi ypOBEHb Kypca
¢bu3MKN Ha YpOBHE CpeHero oomero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSX
peIMeTHOT0 KaOuHeTa (M3WKU WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIA. B kabunHere (PU3UKK TOMKHO OBITH
HE0OXoauMoe J1abopaTopHOe OOOpyAOBaHWE JUIsl BBHITIOJIHCHHUS YKA3aHHBIX B
nporpamMme Mo (pu3nKe YYeHHIECKHX MPAKTUYECKUX PadOT M IEMOHCTPAIMOHHOE
000pyI0BaHUE.

JlemoHCcTpaoHHOEe  000OpynoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHUH  C
NPHUHIAIIOM MUHUMAJIBHOW JIOCTAaTOYHOCTH U O0OECHevMBacT IOCTAHOBKY
NIEPEYNCIICHHBIX B TIporpaMMe 10 (DHU3HMKE KIFOYEBBIX JIEMOHCTpAIMH s
UCCIICJIOBAHMSI  W3YYaeMbIX  SIBJICHHA ©  TPOIECCOB, OSMIIMPUYCCKHX H
(dyHIaMEHTaIBHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMEHECHHIA.

JlabopatopHoe o0OOpymOBaHWE IS YYEHWYECKUX TMPAKTHUECKUX pPabdoT
dopmupyeTcss B BHIE TEMAaTUYECKHX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe
OJTHOTO KOMIUIEKTa Ha JABYX oOOyd4aromuxcs. TeMaTHUecKue KOMIUICKTHI
1ab0paTopHOTO 00OPYAOBAHMUS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BH/IE IIU(PPOBBIX J1a00paTOpUid.

OCHOBHBIMHU TIEJIIMH U3YYCHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBJISIOTCS:

o (GdopMHpOBaHHE HHTEpECA W CTPEMIICHHS OOYYArOIIUXCS K HAayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e Ppa3BHTHE MPEJICTABICHUI 0 HAYYHOM METOJIe TIO3HAHUS U (OPMHUPOBAHUE
UCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHHSIM;

o (¢opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTara H3Yy4CHUs
OCHOB CTPOEHHS MaTepuu M PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

o (dopMmupoBaHWE YMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAHHEM
(U3HYECKUX 3HAHUHA U HAyYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE TPEACTABICHUN O PO (DU3UKHU I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne STUX Liele 0OecreuynBaeTCsl pelieHrneM CIeAYIONNX 3a1ad B

nporecce u3ydeHus Kypca GU3NKH Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBI  3HaHUH 00  oOmwMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIApHYIO  (PU3UKY, DBJICKTPOJAMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHMe yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBSCHEHHS] (PU3NYECKUX SBICHUW B TPUPOAE € IS TPUHITHS
MMPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOEHHE CIOCOOOB pEIIEHUs pPa3IuYHbIX 3a7ad C $BHO 3aJIaHHOMN
bu3znyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3nanue GU3NUeCcKO MOJIENH, aIEKBATHOU YCIOBHSIM 3a]1a4H;

e TOHWMaHWC (UBUYECKUX OCHOB WM MPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO
cpeny;

e OBJAJCHUE METOJaMHU CaMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
¢u3nYECKUX SKCIEPUMEHTOB, aHalW3a W HMHTEPHpeTaluuu HH(opMaimu,
OTpe/ieNieHuUs JOCTOBEPHOCTH MOJIYUEHHOTO Pe3yibTara;

e CO3JaHWE YCJIOBHUU I Pa3BUTHA YMEHUM MPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOU J1€ATEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE CPEIHErO OOIIEro
obpazoBanus otBoautcs 136 gacos: B 10 kmacce — 68 yacoB (2 yaca B HEJENIO), B
11 xkmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE TMepeyeHb J1abopaTOpHBIX U
MPAKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [€JaeT BBIOOP
npoBeleHHs] J1abOpaTopHbIX pPabOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIMXCS.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUA

®dusnka — Hayka o mnpupone. HaydHble MeTOAbl IO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLIECCE IIO3HAHUS IPUPOIBI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nUecKux sIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusznueckre 3aKOHbI U TEOPHH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpyHIMII COOTBETCTBHUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUN COBPEMEHHON HayYHOW KapTUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W 1UGPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYMKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOrO JABUKEHHS.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeHsSI CKOPOCTb, MITHOBEHHasi CKOpPOCTb) M
YCKOPEHHE MAaTepUaIbHOW TOYKH, MX NPOEKIMHU HA OCH CHUCTEMbl KOOPAHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIIeHUs
MaTepUabHOM TOYKHU OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHue CBOOOIHOTO MaJIeHUsI.

KpuBonvHeiiHoe  nBukeHue. J[BMKEHHE  MATEpUAIBHOW TOYKHA IO
OKPY>KHOCTH C MTOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHENHAS
ckopoctb. [lepuon u yactora obparienus. [{enTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBH)KECHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Monens cuctembl OTCUYETA, WUIIOCTpALMs KUHEMATUYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBaHne IBMKEHUH C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AYyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGniogenue aBuxkeHUs Teja, OPOIIEHHOIO TMOJ| YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOHOTO MaICHHS.

Hanpasnenue ckopocty 1pu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLIEHHST MEXAY MYTSIMHU, NPOMIAECHHBIMHA TEJIOM 3a
IIOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM MPHU PABHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUS [IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOIEHHOTO TOPU30HTANIBHO.

Tema 2. lunamuka

[Ipyuaomn  otHocuTensHOCTM  [ammnes.  llepBeii  3akoH  HeroToHa.
HNHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cuil. Bropoii 3akon Herotona
JUISl MaTepUAIIbHOM TOYKU. TpeTuit 3akoH HproTOHA 1151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtAroteHus. Cuna Tsokectu. IlepBas kocmuueckas
CKOpOCTB.

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

Tpenue. Bunbl Tpenus (mokosi, ckoJibxxeHus, kadenus). Cuna tpenus. Cyxoe
Tperne. Cuia TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. KoagdunueHt tpenus.
Cuiia conpoTUBIICHUSI IPU IBUXKEHUU TEJIA B dKUJKOCTH WM rase.

[TocTynarenbHoE U BpallaTelbHOE ABMKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpaumieHus. [lnewo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TEIA.

TexHndeckrue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUE: TMOIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropo# 3akoH HproToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CHUJI TPEHHUSI IOKOS, KAUEHHSI U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuyenue aBukeHUs: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAaIIHH.

HccenenoBanue ycllOBUM pPaBHOBECUS TBEPIOIO TeEJa, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3axkonvl coxpanenus é mMmexanHuke

NMnynbc MaTepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUsS HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunetnueckass 3Heprusi MarepuaibHOW TOUKU. TeopemMa 00 H3MEHEHUU
KUHETHYECKOW YHEPTUM.

[TorenunanbpHas SHEprusl. [TorenunanbHas SHEprus YIpyTO
nedopmupoBaHHod  npyxuHbl.  [loTeHuuManeHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3EMJIH.

[loTenmmanpHpie W HENMOTEHNHaIbHBIE  cwibl.  CBsi3b  paboOTHI
HENOTEHUHAIBHBIX CUJI C W3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEJ.
3aKOH COXpaHEHUsI MEXAHUYECKOW SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCcKre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: BOIOMET, KOIED,
MPY>KUHHBIN IUCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3yyenne aOCOIOTHO HEYNMPYToro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEpruu
TeJIa Ha TPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. Mogekyasipuast Qu3nKa 1 TEPMOJANHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. uddysus. Xapaktep IBUKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. MoOJEnu CTPOEHUS Ta30B, XUIAKOCTEH U
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojeeil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u e€ usmepenue. Illkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH HUACATBHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM DSHEPIUMM TEIUIOBOrO JBWXKEHMS dactull rasza. [llkana
temneparyp KenbBuna. ['a30Bbie 3akoHbI. YpaBHeHUEe MenaeneeBa—Kianeipona.
3akoH /lanbToHa. M30ompoueccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuyecknue yCTpOMCTBA W NPAKTHUYECKOE MPUMEHEHUE: TEPMOMETP,
Ooapomerp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnpiThl 110 1M HY3UN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO TBUKEHUS.

Mogens onsita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aHUMOJICHUCTBUS.

Monens, HUIICTpUpyoIas Mpupoay AaBJICHHUS ra3a Ha CTEHKU COCYIa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HA OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, JABJICHUS U TEMIEPATyPbl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevlt mepmoounHamuKu

TepmoanHamMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandectBo TemioTel U padota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJealbHOrO  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOAHOCTb, KOHBEKIUS, U3Ty4eHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTH pH TEIIIONEpPEaaye.

[Tonsitue 00 aamuabatHoMm mporecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHrue mepBOro 3akoHa TEPMOJMHAMUKHU K u3ompoiieccam. ['paduueckas
UHTepIIpeTanus padoThI ras3a.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.

TermoBble  mammHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBbIX MamMHaX. KoadduimeHt monae3Horo
nevctBug TemnoBol mamuHbl. [ukn KapHo u ero kosdduiMeHT MoJae3HOro
JEUCTBUS. DKOJIOTHIECKUE TIPOOIEMBI TEIIIOIHEPTETUKH.



TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOU XOJIOAMUIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEPruy Tejla MpU COBEPIICHUH PaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TMOJ JCHCTBHEM CXKAaTOTO BO3/AyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUIACOAEMOHCTPAIIHS).

M3meHeHne BHyTpEHHEN SHEPTruu (TeMIlepaTypbl) Teaa IpH TeIUIonepeiaye.

OneiT Mo anauabaTHOMY pACIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs] BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepenne yaenbHON TEII0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeutecmea. Pazosvie nepexoont

[TapooOpa3oBanue u koHaeHcamus. Mcmapenne u kumnenne. AOCOMIOTHAS U
OTHOCHUTEJIbHAST BIIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEIwioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBICHUS.

TBépnoe Teno. Kpucrannmnueckue u aMmopdHbie Terna. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiwipl. CoBpemeHHble Marepuanbl. [lmaBienue u
KpucTayum3aius. Y AelbHas TerioTa miasieHus. CyOoaumanus.

YpaBHeHue TerIoBoro OagaHca.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUU TMOJYyUYEHHUS] COBPEMEHHBIX MaTEpPHUajoOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy noHW>KEHHOM J1aBJIECHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

Ha6mronenue HarpeBanusi ¥ IIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanust KpuCTasios.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3mepeHre OTHOCUTENBLHOM BIIAJKHOCTH BO3/1YXa.

Pa3znen 4. JaekrpoanHamMuka
Tema 1. Inekmpocmamuxa
DnekTpusanus Teld. JNeKTpudeckud 3apsia. [IBa Buaa 3IEeKTpUYECKHX
3apsanoB. [IpOBOJHUKH, OUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsijia.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31EKTPUUECKUI 3apsil.
Onektpuyeckoe none. Hanpsok€HHOCTh  anekTpuueckoro nosig.  [IpuHnun



CYyHEPNO3ULIMU IIEKTPUUECKUX IOJeH. JINHUM HAnpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabora cum  osmekrpoctatmueckoro  mosis.  [lotennman.  PasHocThb
NOoTeHUUAJIOB. [IpOBOJHHMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jusnexrpruyeckas MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHncaTop. DNeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHAEHcaTopa.

TexHuyecknue yCTpoOHMCTBA M TNPAKTUYECKOE NPHUMEHEHHE: SIJIEKTPOCKOII,
ANEKTPOMETP, DIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KONMUPOBAJIbHBIN anmnapar, CTPYHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLINMN AEUCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEJI.

DIJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCatopa OT IUIOIIaaH
IJIACTUH, PACCTOSIHUASI MEXKAY HUMU U AUAJIEKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHcaTopa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepeHne 3IeKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKa.
Nctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 17151 ydacTka LenH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIBbHOE COMPOTUBJIEHUE BEILIECTBA.
[TocnenoBarenpHOE, TApaIEIbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenna. MoImHOCTD
AIEKTPUYECKOTO TOKA.

ONEeKTpOABIXKYLIasl CUja M BHYTPEHHEE CONPOTUBIIEHUWE HCTOYHHMKA TOKA.
3akoH Oma 171 OJTHOM (3aMKHYTOM) AniekTpuueckoi tenu. Koporkoe 3aMmbIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTb.

DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobOcTBeHHas U IpUMECHAs IPOBOJAMMOCTh
noJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax MW  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOJIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMeTp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKA, ODJIEKTPOHArpeBaTejbHblE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN O/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne cuilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHMSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEYECHUS U MaTepHuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHE DIEKTPOABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO JJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit pa3psaa ¥ IpOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3yyeHue cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIICHUS.

Habmronenue snextpomiausa.

MexnpeaMeTHbIe CBSI3H

Nzyuenne kypca gusuku 0a3oBoro ypoBHs B 10 Kiacce oCyIIEeCTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meosicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4YHOI'O
NO3HAHUS: SIBJICHUE, HAay4HbId (pakT, runoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOeHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JHUHEHHas QyHKIu,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX IPOEKIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIUI00OOMEH KMBBIX OPTaHU3MOB (BHU[BI TEILIONEPEAAayuH, TEINIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TeEJ, XUIAKOCTEH H



ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, JJICKTPOIMTHYCCKAS JIHCCOIUAITHS,
raJibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO31IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBUKCHUN C KCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHHUKE, MOJIIIUITHAKYA, HCIIOJIb30BAaHUE 3aKOHA COXPaHCHHUSI
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JPYrHe), JBHTATeNb BHYTPECHHETO
CropaHus, apoBasi TypOuHa, OBITOBOM XOJIOJWIBHHUK, KOHIUIIMOHED, TEXHOJIOTHN
NOJYYCHHUST COBPEMEHHBIX MAaTepHalioB, B TOM 4HCIE HAHOMATepPHAJIOB, H
HAHOTEXHOJIOTHH, JJICKTPOCTATHUECKAs 3allUTa, 3a3eMJICHHE 3JICKTPONPUOOPOB,
KCEPOKC, CTpYHHBI# HPUHTED, 3JIEKTPOHATPEBATEIIbHBIC pruOOPHI,
9JIEKTPOOCBETUTENIBHBIE MPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. JaekrpoanHamMuka

Tema 3. Mazcnummnoe nose. In1eKmpoMazHUmMHAs UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumonxeicTBUE  MOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAyKIMM. [IpuHimn cynepnosunnu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMH. KapTuHAa JWHHI MarHUTHOU
WHIYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MaruutHoe 10J€ NPOBOJHHMKA C TOKOM. KapTuHa JNWHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonelicTtBre NpOBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib M HallpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJHOM MarHuTHoM mnose. Pa6ora cuibl Jlopenna.

SIBneHne AneKTpoMarHuTHOM WHAYKIUU. [IOTOK BekTOpa MarHUTHOU
UHIYKIUU. ODJEKTPOJBIKYILAsl Cujla HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykunu @apanes.

BuxpeBoe nsnektpuueckoe 1ose. OJEKTPOIABWXKYIIAS CUJIAa HWHIYKIUU B
IIPOBOJAHMKE, IBHXKYILEMCS ITOCTYNATENBHO B OJTHOPOAHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBJIEHME CaMOMHIYKLIMH. OJIEKTPOJIBMXKYILIAs Cujia
CaMOWHIYKIIUH.

DHEpPrusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOIABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIMHUYM MHIYKIIMY MAarHUTHOTO TIOJIS.

BzaumopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeHia Ha HOHBI JJIEKTPOJIATA.

SIBneHune 3eKTPOMariuTHOM UHIAYKIUH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJIBUAKYIIEH CUIIBI MHAYKIHUM OT CKOPOCTH M3MEHEHUS
MarHMTHOTO ITOTOKA.

SIBeHrEe CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamopHwle pabomuol

N3ydyeHre MarHuTHOTO TOJIs1 KATYIIKU C TOKOM.

HccnenoBanne AeCTBUS NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nea 5. KoJsie0anus M1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle K0J1€0aHus

KonebGarenbnas  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KOJIeOaHWUS.
["apmonunyeckue konebanus. [lepuox, wactora, amrmumryga u (aza xosneOaHUU.
[IpyxuHHBIN MasgTHUK. MaTreMaTU4eCKUd MASTHUK. YPaBHEHHE TapMOHUYECKUX
kosnebanuil. [IpeBparneHue sHepruu Npyu rapMOHUYECKUX KOJICOaAHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJIeOaHUS B
U7CaTbHOM KOJICOATEIPbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHHWYSCKUMH U
AIEKTPOMArHUTHBIMU KoJieOaHusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJI€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyueOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMS.

Ilepemennbiii  TOK. CHUHYCOHMJANbHBIM IMEpPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYEHUE CUJIbI TOKA WU
HaIpsKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya u NOTPeOICHUE INEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE AIEKTpodHepruun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCEHEBHOM KU3HMU.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE MNPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUHU DJIEKTPOIIepe1ay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KOJeOATENHHONW CHUCTEMBI (MPYKUHHBIA WU
MaTEeMaTUYECKU MASITHUK).



Hab6monenue 3aryxaronmx KojiebaHui.

HccnenoBanune cBOMCTB BbIHYKICHHBIX KOJIeOaHUH.

Hab6mronenue pe3onanca.

CBOOOJHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HANPSIKEHUS] OT BPEMEHU) UIs
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1ocCienoBaTeNbHOM COSOUHEHMM PE3HUCTOpa, KaTyIIKH
VMHIYKTUBHOCTH U KOHAECHCATOPA.

Mopenb TuHUYN IEKTPOIIEpENAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajlbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAOBATEIBHO
COCIMHEHHBIX KOHACHCATOPA, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUNHblIE 60HbL

MexaHnudeckue BOJIHBI, YyCIOBHsS pacnpoctpaHenus. llepuon. Ckopoctb
pacnpocTpaHeHuss W JJIMHA BOJHBL. [lonmepedHble W MPOJOJBHBIE BOJIHBI.
WnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IY4YEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmMuas opuenTtauus BektopoB E, B, V B anekrpomarautHoi BoiaHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXKEHHE, MPEIOMIICHHE, MOJsIpU3anus, Audpakuus,
uHTepdepenus. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEHEHME AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMNBI paguoCBs3U U TeneBuaeHus. Paqnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pazaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOJOIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmronenue oTpakeHus U IpeJoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne nnatepdepeHny u AUPpaKkiu MEXaHUYeCKUX BOJIH.

3BYKOBOH pPE30HAHC.

HaOmtoneHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTON KoseOaHuil.



HccnenoBanne  CBOMCTB — JJIEKTPOMATHUTHBIX — BOJIH: OTpaXkeHUe,
peoMIICHUE, TIOJSIpU3aLns, AUPPaKIusl, HHTEPPEpEHIHS.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. I[IpsMonnHENHOE pacHpoCTpaHEHUE CBETa B
OIHOPOIHOM cpene. JIyd cBera. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxxeHne cBeTa. 3aKOHbI OoTpakeHHs cBeTa. IlocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroa MNOJHOTO
BHYTPEHHETO OTPAKECHUSI.

Hucnepcus ceeta. CroxkHblil coctaB 6enoro cBera. LBer.

Cobuparonie u pacceuBaromue JuH3bl. Tonkas smH3a. ®DokycHoe
paccTosTHUE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoeHue u3oOpaxkeHui B
coOMpaloIIMX U PacceuBaOIIUX JIMH3aX. PopMysa TOHKOMW JIMH3BL. Y BEJIUYEHHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. [udpakumonnas pemérka. YcinoBue HaOMIOACHUS
[JIABHBIX ~MAKCHMYMOB IpUM MaJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus cBeTa.

TexHuyecknue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAas
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPacCHpPOCTPAHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETa.
Ontuueckue mpruOOpPHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mogaenu MUKpocKomna, TEJIECKOIA.

HaoGmronenue natepdepeHnm cBera.

Hab6monenue audpaknuu cera.

Hab6monenue aucnepcun cBeTa.

[TonyueHne cnekTpa ¢ MOMOIIBIO IPU3MBL.

[TonyueHnue cnekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnrogenue nonsipusaiuu CBeTa.

Yuenuueckuu sxcnepumenm, nabopamophvie pabomoi



M3mepenne nokasaress NpesioMIIeHNs CTEKIIA.
HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.
Hab6monenue aucnepcun cBera.

Pa3nen 6. OcHOBBI crielIHAJIBHO TEOPHMH OTHOCUTEIbHOCTH
['panuubl  MPUMEHMMOCTM  KJIacCMYeckorm  MmexaHuku.  [locTtynatsl
CIIELIMAIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTb MOJYJISL CKOPOCTH
CBETA B BaAKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.
OHeprusi 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBIL.

CBs3b MaccChl C 3H€pFHCI>i 1 UMITYJIbCOM pGH}ITI/IBHCTCKOﬁ JaCTHUIIbI. 9H€pFI/IH
ITIOKOAI.

Paznea 7. KBanToBasi pusuka
Tema 1. Dnemenmol KGAHMOBOU ONMUKU
®dotonbl. Dopmyna [1nanka cBs3u SHeprun POTOHA C €ro YacTOTON. DHEPTHUs
U UMIYJbC (POTOHA.
OtkpeiTre u uccnenoBanue Gororddexra. OnwiTel A. I'. CtoneroBa. 3aKOHBI

dbororddexra. Ypasuenue OuiHITeHA 151 doTodddexra. «KpacHas rpanuiiay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texaudecknue yCTpONCTBA M TMPAKTHUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToIaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHemHETO (poTodddekTa.

Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[InanerapHas mopens aroma. [loctynatel bopa. M3nydenune u mnoriomeHue
(GOTOHOB TpU MEpexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPTUU aTOMA BOJIOPOJA.

BousnHoBeie cBoiicTBa yactull. Bosnsl ne bpoitnsa. KopryckyisipHO-BOJITHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckre yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopens onbita Pesepdopra.
OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.
HabGnrogenue inHeyaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi
Hab6monenue nuaeitgaToro crekrpa.
Tema 3. Amomnoe a0po
OKCINEPUMEHTBI, JI0KA3bIBAIOIIUE CIIOKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paguoaktuBHocTH.  OmbiThl  Pesepdopma  1mo  ompepeneHuio  cocTaBa
pannoakTuBHOrO wu3nMydeHus. CBoiictBa anb(a-, Oera-, ramMma-H3ITyYCHHS.
Brnusinue paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA W HeWTpoHa. HykimoHnHas monenb snapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.
Anbda-pacnaa. OJEKTPOHHBIM H TO3UTPOHHBIA Oera-pacnaa. [amma-
U3JTydeHHe. 3aKOH paJIMOaKTUBHOI'O pacnaja.
DHeprus CBS3M HYKJIOHOB B sifipe. SAnepubie cwibl. Jlegekt macco sipa.
Snepnbie peakuuu. Jlenenne u CUHTES sAEp.
SAnepuwiit peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl W TEPCIEKTHUBBI
SIIEPHOM SHEPreTUKU. DKOJOTMUYECKUE ACTIEKTHI SIIEPHON IHEPTEeTUKHU.
OnemeHTapHble YacTULbl. OTKPBITUE O3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaaMeHTalbHbIE B3auMOJeHCTBUA. EqMHCTBO pu3nyueckol KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, sinepHblil peakTop, aToMHasi 6oM0a.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTULI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl
HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

DTarnbl pa3BUTUS aCTpOHOMUU. [IpuKkinagHOe U MUPOBO33PEHUYECKOE 3HAUECHUE
aCTPOHOMHH.

Bunx 3Bézmnoro neba. Co3Be3nmsi, spKkue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBHOKCHHUE.

ComHeunas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTtouHuk sHeprum ConHua U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTBY». 3BE3NbI TJIABHOM IIOCIICAOBATCIBHOCTH. 3aBUCHMOCThH «Macca —
CBETUMOCTB» JJIs1 3BE3] TJIABHOW MOCJEA0BATEIBHOCTU. BHYTpEeHHEE CTpOEHHUE



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOJtonnu CoJiHIA U
3BE3/1. DTallbl )KMU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue m nmxenue CoJyiHLIA B
lNamaktuke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AApaX
TJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE N3nydeHHE.

Macmradnas ctpykrypa Beenennoit. MerarainakTuka.

Hepeménnrie mpobyieMbl aCTPOHOMUMU.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIA30M C HCIIOIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN JJI ONPECIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEBEpPHOro MOYIIAPHS U IPKHUE 3BE3MBI.

HaOmronenus B teneckon JlyHsl, uianet, Mieunoro I1ytu.

O0o01marnee NOBTOpeHUe

Pons ¢usmkn u acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M ATUYECKON chepax AesITeILHOCTH YeJIOBEKA, POJIb U MECTO (DU3UKU
¥ aCTPOHOMHH B COBPEMEHHOUN HAy4YHOW KapTHHE MUPA, pojib (PU3NUECKON Teopuu
B (GOpPMHUPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3NYecKoil KapTUHBI MUPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nousimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, Trunoresa, (Quanyeckas BEIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPBl M MX MPOEKIHUH HA OCH KOOPIAWHAT, CIIOKECHHUE BEKTOPOB,
POU3BO/HBIC DBJIEMEHTAPHBIX (QYHKIUH, MPU3HAKK MOJ00Us TPEYroJbHUKOB,
onpeeeHUe MIONIaaAH MITOCKUX GUryp u o0bEmMa Tell.

buonoeus: snekTpuueckue SBICHUS B JKHBOW Mpupojne, KosiebaTembHbIC
JBUKEHHS B )KUBOW MPUPOJAE, ONTUYECKUE SIBJICHUSA B )KUBOW MPHUPOJIEC, NEHUCTBUE
paauanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pPEIIETKH, CHEKTPaIbHBIN
aHam3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MarHUTHBIX PYI,
doTochEMKA 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHUN.

Texnonocus: JIMHAWA DJJIEKTPONIEpead, TEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLUOHHAS II€Yb, pajap, PaIUONPUEMHHUK, TEJIECBU30D,
anTeHHa, TenegoH, CBY-meub, MpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHeuHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yudeOHOTO Tpenmera «®Du3nMka» HA YPOBHE CpPEIHEro OOIIeTo
obOpa3oBaHusi (0a30BBIN YPOBEHb) JOJDKHO 00ECIEUYUTH JAOCTHXKEHHUE CIIETYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEJAMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOro npeamera «Ou3nka» AOJKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMi, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U ONbITA JEATEIILHOCTH B MPOLECCE pealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH O0YJAFOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIEUETIOBEYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX EHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JACATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUU B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aMMOJICHCTBOBATH C COLIMAIbHBIMU HUHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUAMH U Ha3HAYCHHUEM;

TOTOBHOCTb K TyMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE€ OTHOWIEHHWE K TOCYJApPCTBEHHBIM CHMBOJAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NESTEIbHOCTH YYEHOTO;

OCO3HAaHME JINYHOTO BKJIAJla B MOCTPOEHUE YCTOMYMBOIO OyAyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS S

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuero (pu3ndeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3nuyHbIM cdepaM MpodheccroHANIbHON NeATEIbHOCTH, B TOM
YHCJIEe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpILIATh OCO3HAHHBIN BBIOOD
Oyay1ieil npodeccuu U peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYPBl, OCO3HaHHE TIJ100aJIbHOIO
Xapakrepa 3KOJOTHYECKHUX MpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH OKOJOTMYECKOM HAIpaBICHHOCTH Ha
OCHOBE UMEIOUINXCSl 3HaHUH 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;

OCO3HAHME LIEHHOCTH HAay4YHOM JEITENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHus  (QU3MKM  OCYLIECTBJISATH  IPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jiornyeckue aeiicTBUA:
CaMOCTOSATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JCATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUIKCHMS;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUSI B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabartpiBaTh IUIAaH PEIICHUS MPOOJEMbI ¢ y4E€TOM aHaju3a HWMEIOUIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIBHOCTDh, OICHUBATh COOTBETCTBUE PE3YIbTATOB
1[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBHUSIX  PEalbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBaTeIbCKHe JeMCTBUS:
BJIaJICTh HAYYHON TEPMHUHOJIOTUEH, KIIOUYEBBIMU IOHSTHUSAMU U METOJAMHU
(bu3nYECKON HAYKH;



BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIE0BATENbCKON U MPOEKTHON AESTeNIbHOCTH
B 00JaCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB TTO3HAHUS;

BJIQJIeTh BUJAMH JCATCIBLHOCTH 1O TMOJIYYCHHIO HOBOTO 3HAHUsA, €ro
UHTEPIpPEeTalluy, MPeoOpa30BaHUI0 W MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM UMCJIE MPHU CO3JaHUM YUeOHBIX MTPOEKTOB B 0071aCTU (DU3HKHY;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIIBUTATh TUTOTE3Yy €€ peIlIeHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTebCTBA
CBOMX yTBEPXACHUM, 3a]]aBaTh MApaMETPhl M KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJE€ pELICHHUs 3a7auyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynmpoBaTh COOCTBEHHBIE 3a7adud B 0Opa30BATEIbHOM
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DUBHKY;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETb NEPEHOCUTh 3HAaHUSA MO (HU3UKE B MPAKTUUYECKYI0 0O0JacTb
XKU3HECATCIILHOCTH,

yMETh UHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIa/ICTh HABBIKAMH TMOJYYCHUS WH(POPMAIUU (PU3NIECKOTO COACPIKAHHS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIHO OCYIIECTBISITh IOUCK, AaHAIU3,
CUCTEeMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUK Pa3IUYHBIX BUAOB U (OpM
IpeCTaBICHNS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCTIONb30BaTh  CpPeACTBA  WHQPOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTHI B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3amady  C coOmofeHreM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHUEHBI, pecypcocOepeKeHHsl, TMPaBOBbIX W  JTHUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 6€301aCHOCTH;

CO3/MaBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUS B PpasIUYHBIX (opmarax c
y4€TOM Ha3zHaYeHUsI HHPOPMAIIUHU U LIEJCBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yalUu3alllu.

KoMMyHHKATHBHBbIE YHHBePCcaIbHbIe yieOHbI€ 1eliCTBHUS:
OCYIIECTBISATH 00IIEHNEe HA yPOKax (PU3UKU U BO BHEYPOUHOU JIEATEITHLHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MDIMKTHBIX CHUTyallud W CMSTYaTh
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh ¥ HMCTOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI;

BBIOMpaTh TEMATUKy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM O0OIIUX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WICHA KOJUICKTUBA;

NpPUHUMATh TEJIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBHIBATh U
KOOPJAMHHUPOBATh NEUCTBUS MO €€ IOCTH)KCHHIO: COCTaBJATh IUIAH JCHCTBUH,
pacmpenensaTh poid C y4€TOM MHEHUH YYacTHUKOB, OOCYXIAaTh pPe3ybTaThl
COBMECTHOH padoTHI;

OIICHMBATh KAadeCTBO CBOEr0 BKJIaJa M KaXIOTO0 YYACTHHKA KOMAaHIbI B
o0t pe3ynbTar 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeqjaraTb HOBBIE TPOCKTHI, OIEHUBATh HJEH C TMO3WIMU HOBHU3HHI,
OpUTHHAIILHOCTH, IPAKTHYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISTH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIE NeHCTBUA
Camoopranusanmus:

CaMOCTOSITEJIBHO OCYIIECTBIISATh MO3HABATENbHYIO AESTENBHOCTh B 00JIACTH
(U3MKM MU aCTPOHOMMHM, BBIABIATH NPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

pacIupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHUH;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpPOBaTh €ro, OpaTb Ha cedd
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO M TMPOSIBICHUIO HPyAULIMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATE CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JE€Th  HABBIKAMU  IIO3HABAaTENbHOM  pediieKcMM  KaK  OCO3HAHHUSA
COBEpPIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB H
OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI PEPIIEKCHH ISl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peuieHus;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TPUHUMATHh PEIICHUS MO WX
CHIDKEHHIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIM3€ pPe3yJbTaTOB
JeSITEIBHOCTH,

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaToOB
JeSITENIbHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIMOKH.

B mporecce mocTKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPaMMBI
no ¢u3MKe IsI YPOBHS CpPEAHEro oOIero o0pa3oBaHMUs Yy OOydarolIuxcs
COBEPIICHCTBYETCS IMOLIMOHAIIbHBIH WHTEJUICKT, TIPEAOIarafo A
c(OpMUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHAIILHOE
COCTOSTHUE, BUJIETh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOUN AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B CE0€;

CaMOpEryJIMpPOBaHMs, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TMOBEIEHHE, CIOCOOHOCTh aAaNTUPOBATBHCI K
IMOILIMOHAIBHBIM H3MEHEHHSIM U MIPOSIBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K TOCTIKEHUIO eI U
yCcrexy, ONTUMH3M, WHHUIIMATHBHOCTH, YMEHHE EHCTBOBATh HCXOJSI W3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHUE
IPYTHX, YYUTHIBATh €r0 TMpPH OCYIIECTBICHUH OOIIEHHs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHQIHKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBAThL HAa MpUMEpax poiib U MecTo (U3UKKA B (HOPMHPOBAHUU
COBPEMEHHOM HAay4HOM KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJICH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS W3YyYCHHBIX (U3UYECKUX MOJCINCH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CUCTEMA OTCYETA, AOCOMOTHO TBEPOE TEIO,
WJICAIIBHBIN a3, MOJEIIH CTPOCHUS T'a30B, )KUIAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacro3HaBath (GU3UYECKHUE SBJICHHS (IIPOLIECCHI) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



ANIEKTPOJMHAMUKUA:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TMAaJeHUE TeN, IBUKEHHE IO OKPY>KHOCTHU, HHEPIIHS,
B3aumoencTeue Tei, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE JKHIKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMa TeJ NPU HArpeBaHUM (OXJIaXAEHNUH ), TEILNIOBOE
paBHOBECHE, UCIIApPEHUE, KOHJEHCALMs, IUIABJICHUE, KPUCTAIIM3aLus, KUIIECHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHNE JABJICHUS Ta3a MPU €r0 HArpeBaHUH B 3aKPHITOM
cocyle, CBs3b MEXKAYy [apaMeTpaMd COCTOSIHMSI Ta3a B  H30Ipoleccax,
JIEKTpU3aLUA TEN, B3aUMOJCHCTBUE 3aps10B;

ONUCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKHE BEIUYUHBIL:
KOOpAMHATa, MyTh, I[EpPEMEIIEHNE, CKOPOCTb, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIBC TeNla, KWHETHYECKasl SHEprus, MOTCHLHUAIbHAs SHEPrus, MEXaHU4YecKas
paboTa, MexaHMYeCKas MOIIHOCTb, MpPH OMNHCAHUHA NPABHWIBHO TPAKTOBATh
(u3NYECKUN CMBICH HCIOJB3YEMBIX BEJIMYMH, HUX OOO3HAUEHUS M EOUHUIIB,
HaXoAUTh (POPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYMHAMU;

OMUCHIBATh HM3yYEHHBIE TEIUIOBBIE CBOWCTBA TeJl M TEIJIOBBIE SIBICHHUS,
UCTIONB3Ys (M3MUYECKHE BEIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpexHss
KUHETUYECKasl SHEPrusi XaOTHUUECKOTO JBHKEHUS MOJIEKYJ, CPEeIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHs JHEprus, pabora rasa,
KOA(POUIIUEHT TMOJIE3HOTO JIEUCTBUS TEIJIOBOIO JBHUraTessl; MpH OMHCAHUU
IPaBWJIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HUCHOJIB3YEMBIX BEJIWYHH, HX
0003HAaYeHUsT W E€IMHULBI, HaXOAUTh (OPMYJbI, CBS3bIBAIOIIME JaHHYIO
(U3NYECKYIO BEIMUMHY C APYTUMHU BEJIMUYHUHAM;

OINHCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
ANIEKTPUUECKOE T0JIe, HAPSXKEHHOCTD IMOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHINAJIOB;
OpU ONUCAaHUM TMPABUWJIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHHs] M EOUHMIIBL, YKa3bIlBaThb (POPMYJIbl, CBSI3bIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BETUUYHHY C IPYTUMH BEINYNHAMM;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKUE
3aKOHBI U NPUHLMIBL: 3aKOH BceMUpHOTro Tsarorenus, I, I u III 3akonsr HerotoHa,
3aKOH COXpPAaHEHUS MEXaHUYECKOM »HHEPruM, 3aKOH COXpaHEHMsI HMIIyJbCa,
OPUHLMII CYNEpPHO3ULUN CHUJI, NPUHLUI DPABHOIPABUS HHEPLUAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYJSIPHO-KUHETHUECKYI0 TEOPUI0 CTPOCHMSI BEIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON HEPIUU TEIUIOBOTO JBIKEHHUS MOJIEKYIN C
aOCOJIFOTHOM TeMIIepaTypoM, MEpBbIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOro 3apsnaa, 3akoH KyinoHa, mpu 3TOM pa3iuyarbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAXKEHUE M YCJIOBUS (TpaHUILIbL,
o0JacT) IPUMEHUMOCTH;



OOBSACHATH OCHOBHBIC€ NPHUHILMIBI JEHCTBUS MAIIUH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MAaCHOTO HCIIOJIb30BAHUS B
MMOBCEIHEBHOM JKHU3HHU;

BBINIOJIHATh HKCIIEPUMEHTHI MO HCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUU, MPU ITOM
dbopmynupoBaTh MpobiieMy/3amady HW TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTa,
coOupaTth YCTaHOBKY W3 MPEIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBaTh BHIBOIBI;

OCYILIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3UUECKUX BEJIUYUH, NPU
TOM BBIOMpaTh ONTHUMAJIbHBIA CHOCOO M3MEPEHHUsS W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEJIMYUHAMH  C
UCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCUpOBaTh pe3yJbTaThl IMOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYUH B
BUJIE TaONHIl U TpaUKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICJOBAHMUS,

cobmoiaTh mpaBmwiIa 6€30MacHOTO Tpy/a MPU MPOBENCHUN MCCIIEIOBAHUN B
pamMKax y4eOHOTO 3KCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
NEATEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemate pacu€THbIC 3aJayd C $BHO 3aJaHHONW (PU3MUECKON MOJIENbIo,
UCTIONB3YS (PU3HUECKHUe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJINW3a YCJIOBHS 3a7auu
BBIOMPATHh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HE0OXoauMbIe I €€ pElIeHHs], MPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3HUECKOU BEJIMYUHBI;

pelaTh KaueCTBEHHBIE 33/1a4H: BHICTPAWBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY PAacCykJCHUU C OMOpOM Ha HM3y4YEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue sBICHUS;

UCIIOJIb30BaTh  MpPU  pEIIeHUH  y4eOHbIX  3aJlad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJCTaBJICHUs y4eOHOM U HAayYHO-TIOMYJSIPHON MHGpOpMaLUK, MOTYYSCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HH(OPMALIUIO;

PUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBICHEHHE TPOLECCOB OKPYXKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrs 6€30MacHOCTH MPU O0palleHUur ¢ MpuOoOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, NJIsi COXPAHEHUSI 30POBbSI U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJCHUS B OKPY>KaIOIIEeH cpee;



paboTaThb B Tpynmne C BBINOJHEHHEM pAa3JIMYHBIX COLHUAIbHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, pPAMOHANBHO PACIpPEAENsaTh OOS3aHHOCTH U
IUTAHUPOBATh JEATEIHLHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, aJ€eKBAaTHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIIEHUE pacCMATPUBAEMON MTPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mnpeameTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIONINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pu3uku B (popmMupoBaHUH
COBPEMEHHOW HAy4yHOM KapTHHbl MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTUM, B MPAKTUYECKOU NEATEIBHOCTU JIOJEH, IIEJOCTHOCTh M €IMHCTBO
bu3nYecKoil KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHMK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO siipa MpHU pEUlIeHUU (PU3NYECKHUX
3a/ay;

pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATh WX HAa OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKHN U KBAHTOBOW (DPU3UKH: IEKTPUUYECKAsi POBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBHUS TOKa, B3aUMOJCHCTBHE
MarHuTOB, JJIGKTPOMAarHUTHasi HWHAYKUUS, JEWCTBME MAarHUTHOrO TOJs Ha
IPOBOJIHUK C TOKOM W JIBIXKYIIMICS 3apsili, 3JIEKTPOMArHUTHbIE KoJieOaHUsl U
BOJIHBI, MPSIMOJIMHEHHOE pAcIpOCTpaHEHHE CBETa, OTPaKeHUE, MpEIOMIICHHE,
uHTepdepennysi, audpakuus W TOJNAPU3ALUS  CBETa, JTUCHEPCUs CBETa,
dboTtoanekTpuueckuii 3phext (poTodrddhexT), CBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHENYaToOro CHeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U MCKYCCTBEHHas

PaauOaKTUBHOCTD;
ONKCHIBaTh W3YUYEHHBIE CBOKCTBA BELIECTBA (DJEKTPUYECKHE, MArHUTHBIE,
ONTHYECKUE,  DIIEKTPUYECKYHD  NPOBOJUMOCTb  pPAa3JIMYHBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCMOJIb3Ysl (DU3NYECKUE BETUUYHHBL:
AIEKTPUUECKHUI 3apsifl, CHJIa TOKa, AJIEKTPUUECKOE HANpsHDKEHHUE, AJIEKTPUUECKOe
COTIPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHJYKIHWST MarHUTHOTO MoJisi, cwia Ammepa, cuia JlopeHnia, WHIYKTUBHOCTb
KATYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJIeH, MEPUOJl M YacToTa
KoJebaHuii B KosieOaTeTbHOM KOHTYpe, 3apsii M CHlla ToKa B Ipolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsHUE U
ONTHYECKAasi CWJIa JIMH3BI, TIPU OMHCAHWUU TMPABWIBHO TPAKTOBATh (HU3UUCCKUN
CMBICJT HCTOJB3YEMBIX BEIMYMH, WX OOO3HAUEHWS W €IWHUIIBI, YKa3bIBaTh
dbopMmysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIWYUHY C JAPYTUMHU
BEJTMYMHAMU;

ONMKCHIBAaTh M3YyUYCHHbIE KBAHTOBBIC SIBJICHUWS W MPOLIECCHI, MCHOIB3YS
bu3ndecKue BEIMYHMHBI: CKOPOCTHh DSJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUsl U UMIYJILC (POTOHA, MEPUO TOJIypacaaa, SHEPTHs CBI3H
ATOMHBIX S7I€p, TPU OINMCAHUM TPABWIHHO TPAKTOBAaTh (PU3UUECKHA CMBICI
WCITOJIb3YEMbBIX BEJMYMH, MX OOO3HAUYCHUS W EIAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIOIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYMCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECCHI W SBICHUS, UCIIONB3Yys (PU3HUECKHE
3aKOHBI W MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIICIOBATEIFHOTO M MAapaIeIbHOTO
COCIMHEHMSI TPOBOJHMUKOB, 3aKoH Jlxoyns—JleHna, 3akoH 3JIE€KTPOMArHUTHOU
WHAYKIUHU, 3aKOH TPSIMOJIMHEWHOTO PaCpOCTPAHEHUsI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEOMIICHUSI CBETa, ypaBHeHHe ODWHIITeHHa s (oTodddekra,
3aKOH COXPAHEHHUS DHEPTryH, 3aKOH COXPAHCHHS HUMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHWs MacCOBOT'O YHCIA, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTUYEeCKO€ BBIpAKEHHE M YCJIOBHUS (TpaHHULBbI, OOJIACTH)
IPUMEHUMOCTH;

OTIpEJIETIATh HAMPABICHUE BEKTOPA MHIYKIIMA MAaTrHUTHOTO TIOJISI POBOTHUKA
¢ TOKOM, cuiibl Ammiepa u cuibl JlopeHna;

CTPOUTh W ONHCHIBATh H300pAKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C HCIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH: TMPH 3TOM
dbopmynupoBaTh TpobiieMy/3agadyy M = THUIOTE3y Y4eOHOro SKCIEPUMEHTa,
coOUpaTh YCTAaHOBKY H3 MPEIJIOKEHHOIO0 O0OpYIOBaHMS, MPOBOAUTH OMNBIT WU
(bopMyIMpOBaTh BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUsT (M3MUECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIB30BAaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPENTHOCTENH U3MEPEHMUI;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH C HCIOJIb30BAaHUEM
OPSAMBIX HM3MEPEHUH: TMPU D3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUAC TAOJUIl H
rpauKOB, AIaTh BHIBOBI IO Pe3ybTaTaM UCCIICIOBAHMS;

coOmro/1aTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEIECHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM W IMPOECKTHOU
JEATETLHOCTH C HCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHalM3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,



HEOOXOIUMBIC JUIsi €€ pelIeHUs], MPOBOIUTh PACUYEThl M OLIEHUBATh PEATbHOCTH
MOJTYYCHHOTO 3HaUeHUs (PU3HUECKON BETHYNHBI;

pelmaTh Ka4eCTBEHHBIE 3a7]aU: BEICTPAUBATE JJOTHUECKU HETIPOTUBOPEUHBYIO
[EMOYKY PacCyXJIEHHI C OMOpoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢du3nueckue SBICHUS;

UCTIONB30BaTh  NpPU  pEIIeHHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
MH(QOPMAIMOHHBIE TEXHOJIOTHU JUIS MTOUCKA, CTPYKTYPHUPOBAHHS, HHTEPIPETAINH
U TpE/CTaBICHUsl Yy4eOHOM W HAYYHO-TIOMYJISIPHONW MH(pOpPMAIMHY, TTOTYYeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMyr0 HH()OPMAIIHIO;

OOBSICHATh TNPHUHLMUIBI JEHCTBHS MAaIlMH, NPUOOPOB U TEXHUYECKHUX
YCTPONCTB, pa3inyarh YCIOBUS MX 0€30MacCHOTO HMCIOJIb30BAaHUS B MIOBCEAHEBHOM
KHU3HU,

NPUBOAUTH IPUMEPHI BKJIa/1a POCCHMCKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHME IPOLIECCOB OKPYXKAIOIIEr0 MHUpPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHUM;

UCTIOJIB30BaTh TEOPETHYECKUE 3HAHMS 1O (PHU3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OO0paIEHUH C MPUOOPaMH M TEXHUUYECKUMHU
YCTPONCTBAMH, U COXPAHEHUS 3JI0POBbSI U COOJIOACHUS HOPM IKOJIOTHYECKOTO
MOBEJICHHS B OKPY>KaIoLIeH cpene;

paboTaTe B TpyINIe C BBHIMOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPyNNbl, PAMOHAILHO pPACIpeneisaTh OOS3aHHOCTH H
IUIAHUPOBATh JIEATENLHOCTh B HECTAHIAPTHBIX CUTYAIMsIX, a/JIeKBaTHO OLIEHHBATh
BKJIa/1 KaXK/I0TO U3 YYaCTHUKOB I'PYMIIbI B pellIEeHHE pacCMaTpUBaeMoOn POOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM undpoBbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (upp )
NMpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
Pa3znen 1. DU3UKA U METOAbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®du3uKa U METObl HAYYHOT'O TTO3HAHUS 2 bubmorexa [TOK
’ A i https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 K 5 1
HHeMatTHia https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Husanuica / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1672
Uroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 1 bu6muoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 o 10 1
CHOBBI TEPMOIHHAMIIKH https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUSI BELIECTBA. 5 bu6muoreka [IOK

®da3oBbIe EPEXOIbI

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




Hroro no pazneny 24
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [{OK

4.1 JIeKTpOCTATHIE 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN 3JIEKTpUYECKUi TOK. TOKH B 12 bubmuorexa [{OK

) PasIUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE BpeMms 2

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uu¢ppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (itdpp )
NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcebl
Pazngea 1. JIEKTPOJAUHAMUKA
11 MarunuTHOe noje. IJIeKTpOMarHuTHast 1 5 3 bubmmoreka [JOK
' VHIYKLUS https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKkue U AIEKTPOMarHuTHbIE 9 1 bu6muoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
5 MexaHn4yeckne U 3J€KTPOMarHuTHbIE 5 | bubnmoreka [JOK
) BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubnunorexa [IOK
23 O 10 1 3
frKa https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBI crieIIUaTBHOM TEOPUHN 4 | bubnmoreka [JOK
' OTHOCUTEJILHOCTH https://m.edsoo.ru/7f41¢c97¢
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTHI KBAHTOBOU OIITUKH 6 ngﬂ;;fg;grou}ifmcwc
4.2 Crpoenue atoma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41¢c97c¢

4.3

ATOMHOE SApO

bubnunorexa [IOK
https://m.edsoo.ru/7f41¢c97c¢

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 bubmmorexa OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ngg;ﬁfg;gﬁ}; 41c97c
Uroro no pazgeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

®du3uKka — HayKa O PUPOJIE.

1 Hayunsie MeT(})IK Bl HofH:HIfﬂ 1 bubmorera [IOK

e A 01.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIlIeT0 MUpa
Ponw u mecTo ¢usuku B

) dbopMHpPOBaHUH COBPEMEHHOM | bu6muoreka [IOK
Hay4YHOUN KapTHHBI MUDa, B 02.09.2023 = https://m.edsoo.ru/ff0c33e6
IIPaAKTUYECKOU NEATEIbHOCTH JIIOIEH
Mexannueckoe IBHKEHHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO | bubmuorexa [{OK
nBmxeHud. [lepemenienue, CKOpoCTh, 08.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE | bubmuoteka [JOK
JIBHKCHUE 09.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bu6nuorexa [IOK
JIBIDKECHHE 15.09.2023 | https://m.edsoo.ru/ff0c372¢
CBoOopgHoOe majieHne. Y CKopeHue

6 cBOOOTHOTO TasieHus. BxoqHas 1 1 bubmorexa OK

A A AOROA 16.09.2023  https://m.edsoo.ru/ff0c39cc
KOHTpOJIbHast pabora.
KpuBonuneliHoe IBM>XEHUE.
7 JIBrmyKeHne MaTepUaIbHOU TOYKHU MO 1 bubmorexa LOK
P 22.09.2023  https://m.edsoo.ru/ff0c3ada

OKPYXKHOCTHU




[Ipuniun otHocuTenbHOCTH ["anumnes.

W3MEHEHHH KHMHETUYSCKON OHCPIrun

8 NHepumanbHble CUCTEMBI OTCUETA. bubnnorexa LIOK
N 23.09.2023  https://m.edsoo.ru/ff0c3bed
ITepBbiii 3akoH HproTOHA
Macca tena. Cuina. Ilpunnun
9 Cynepno3uiuu cuil. Bropoi 3akoH bubmorexa [TOK
. 29.09.2023 | https://m.edsoo.ru/ff0c3bed
HeroToHa amst MaTepuanbHON TOYKU

10 Tpetuii 3akoH HeroToHa 11 bu6muoreka [JOK
MAaTEpUAIBHBIX TOYEK 30.09.2023  https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMUPHOTO TsroteHust. Cuna

11 TspKkecTH. [lepBas kocMudeckast bubmorexa [TOK

06.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena 07.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapdunueHnt tperus.

13 Cuna $Hp0THBHeI?H(1; HHpI/I ,uBniceHHH bubmmorera LOK

13.10.2023  https://m.edsoo.ru/ff0c3f76
TeNa B KUJAKOCTH WJIH Ta3e
[ToctynarensHoe U BpaliaTeabHOE

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. but6mmoreka [IOK
MowmeHT cunbl. [1nedo cunbl. YcaoBus 14.10.2023  https://m.edsoo.ru/ff0c41a6
paBHOBeECHs TBEPIOTO Tea
Nmnynbc maTepuasbHONU TOUYKH,

15 CHUCTEMbI MaTEPUATIbHBIX TOYECK. bu6muoreka [IOK
NMiynbc cuitbl. 3aKOH COXpaHEHUS 20.10.2023 |  https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE TBUKECHHE
PabGora 1 MOIIHOCTE CHIIEL.

16 Kunernueckast sHeprus bubnmoreka [JOK
MaTepuaibHOW Touku. Teopema 06 21.10.2023 | https://m.edsoo.ru/ff0c4502




17

[TorennmansHas 3HEPrUs.
[ToTeHumanbHas YHEPrUs yupyro
nehOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MMOBEPXHOCTU 3eMJIU

27.10.2023

bubnunorexa [IOK
https://m.edsoo.ru/ff0c461a

18

HOTGHI_II/IaJILHbIG 1 HCIIOTCHI U AJIbHBIC
cuibl. CBsI3b pabOTHI
HEMOTEHUHUATbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOI SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTUU

28.10.2023

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

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHHMYECKOW IHEPTUU
TeJa Ha MIPUMEpEe PACTSHKCHUS
PE3UHOBOTO KI'yTa

10.11.2023

20

KoHnTtposnbHas pabota mo Teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXAHHUKE»

11.11.2023

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

21

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. ubdysus

17.11.2023

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

22

Xapakrep JBUKECHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEU
U TBEPABIX TEII

18.11.2023

23

Macca monekyin. Konnuecto
BemectBa. [locTtostHHas ABoraapo

24.11.2023

24

TemnoBoe paBHOBecue. TemnepaTypa




u e€ usMmepenue. Illkana remneparyp
Lenscus

25.11.2023

Wneansusiii raz 8 MKT. OcHoBHOE

but6moreka [IOK

25 ypaBHeHue MKT 01.12.2023  https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEeN KHHETUYECKON SHEPIUU bu6muoreka [IOK
JIBUKEHHUSI MOJIEKYJI. Y paBHEHHE 02.12.2023 = https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona

27 3akon JlanpToHa. ['a30BbIe 3aKOHBI 08.12.2023
JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTU MEXIY

28
rapaMeTpamMu COCTOSTHUS 09.12.2023
pa3peKEHHOTO Ta3ay

29 H3omnporeccel B UACAIBHOM Ira3e U UX bu6nuorexa [IOK
rpaduyueckoe npeacTaBicHNE 15.12.2023  https://m.edsoo.ru/ff0c570e
BuyTpennsis sneprus
TEPMOJUHAMHYECKON CUCTEMBI U

30 criocoObI e€ m3MeHeHus. KomnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BuyTpeHHss 16.12.2023  https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOTO UJI€aJTbHOTO
rasa

31 Bunae! Tenonepenaun. [lonyronosas bubnuorexa [{OK
KOHTpOJIbHAS paboTa. 22.12.2023 | https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

1 KonuvecTBo TEmnoTs! pu bubnmoreka [JOK
Terionepenaye. AnnadaTHBIN 23.12.2023  https://m.edsoo.ru/ff0c5c36

porecc




[IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0

bubnunorexa [IOK

33
NIPUMEHEHUE K U30IIpoLieccaM 29.12.2023 |  https://m.edsoo.ru/ff0cSefc
HeobpaTtumoc 0IIECCO
34 pu (I)) ZH]I;ITOTI:); I;aIIjOH o Bubnmorexa [IOK
PHpOZE. P 30.12.2023 = https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
15 [Tpunnun nevicteus u K11 Tenosoit bubnuorexa [{OK
MAaIIUHBI 12.01.2024  https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ] 13.01.2004
37 DKosoruyeckue mpoodIeMbl
TEIJIO3HEPreTUKH 19.01.2024
13 O6o0maromuii ypok «MoneKyisipHast bubnuorexa [{OK
¢dusuka. OCHOBBI TEPMOIMHAMUKI 20.01.2024 | https://m.edsoo.ru/ff0c6938
KonTtponsHas pabora o teme
39 «MonekynspHas ¢puzuka. OCHOBBI bubmorexa [TOK
Yp ' 26.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKH
40 [TapooOpazoBaHue U KOHJCHCALHUS. bu6muoteka [JOK
Hcnapenue u kunenue 27.01.2024  https://m.edsoo.ru/ff0c63b6
AOCoIOTHAS 1 OTHOCUTEIbHAS
41 BJIAXKHOCTh BO3AyXxa. HachlleHHBIN bubmorexa OK
ap AYXa. - 02.02.2024 = https://m.edsoo.ru/ff0c64d8
1|
Teépnoe Teno. Kpucramnuueckue u
aMmop(HbI€ Tes1a. AHU30TPOIUS
42 CBofII)j)rB KpHCTAJJIOB }KTI/? KHe bubmorexa OK
P AR 03.02.2024  https://m.edsoo.ru/ff0c65f0
kpuctayisl. CoBpeMEHHbIE
MaTepuabl
43 [InaBneHue u KpucTaIn3anusl. bubnmoreka [JOK
VYenpHas TEIIOTA IDIABICHUS. 09.02.2024 | https://m.edsoo.ru/ff0c6708




Cyb6numarnus

44 YpaBHEHHE TEIUIOBOrO OajaHca bubmmorexa [OK
P 10.02.2024 | https://m.edsoo.ru/ff0c6820
DIIeKTpU3auus Tell. DIEKTPUUECKUI
45 3apsa. [ABa Buaa dlIEKTPUUECKUX bubmorexa LOK
AL A p 16.02.2024  https://m.edsoo.ru/ff0c6bec
3apsI0B
IIpoBOAHUKH, JUAIEKTPUKU U
46 n(I))n HOBO HIfKI/I 3al<0pH COXpaHEHUS bubnnorexa LIOK
YHpOBOA i P 17.02.2024 |  https://m.edsoo.ru/ff0c6bcc
AJIEKTPUIECKOTO 3apsijia
BsaumonelicTBue 3apsaoB. 3aKoH
47 K HOHaﬂTOHC‘{HBIfIIZ))JII[eKT NYECKUN bubmmorexa LOK
Y ’ p 23.02.2024  https://m.edsoo.ru/ff0c6cesd
3apsiz
Harnpsx€HHOCTB 2JIEKTPUUECKOTO
43 nons. [IpuHumn cynepno3uuuun bu6muoreka [IOK
3JIEKTPUYECKUX TOJIeH. JIMHUM 24.02.2024  https://m.edsoo.ru/ff0c6df2
HaINpsHKEHHOCTH
Pabota cun 37eKTpoCcTaTHIeCKOTO
49 nois. [lorennuan. PasHocTh bubmmorexa LOK
) . 01.03.2024 | https://m.edsoo.ru/ff0c6100
[MOTEHIMATI0OB
I[TpOBOIHUKH U OUBJIEKTPUKU B
50 3.]'IpeK I([)CTaTI/I‘IeI([JKOM HT(;)IJ)'IG bubnnorexa LHOK
R ' 02.03.2024  https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
N bubmuoreka [{OK
1 .K
> IneTpogmKocTs. Kornencarop 08.03.2024 | https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IIJIOCKOTO
52 KOHEHCcATOpa. DHEPIU 3apsKEHHOTO bubmmorexa [OK
g pa. p P 09.03.2024 | https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHnas pabota "H3mepenue




AIIEKTPOEMKOCTH KOHJeHcaropa"

15.03.2024

54

[IpyuHIMT NEWCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMPOBAJILHOTO
anmnapara, CTpyHHOI0 IIpUHTEpa.
DnexTpocTaTHdecKast 3allnTa.
3azeMIIeHHE SIEKTPONPUOOPOB

16.03.2024

55

DJIEKTPUUYECKUH TOK, YCIOBHUS €T0
cymiectBoBaHus. [[oCTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

22.03.2024

56

[MocnenoBarenbHOE, MapasieabHOE,
CMEIIaHHOE COCTMHEHHE
npoBoAHKUKOB. JlaboparopHas paboTa
«M3yveHne CMEIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

0.5

23.03.2024

but6moreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH 3JIEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

05.04.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 115 TOJTHOM (3aMKHYTOM )
aneKkTpudeckou uenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«M3mepenne D/1C nuctounuka Toka u
€r0o BHYTPEHHETO COIPOTUBIICHUS

0.5

06.04.2024

but6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTpOHHAs MPOBOJIUMOCTD TBEPIBIX
METAaJUIOB. 3aBHCUMOCTh
COTIPOTHUBJICHUS METAJIJIOB OT
Temneparypsl. CBEpXIIPOBOAMMOCTh

12.04.2024

60

DJIEKTPUYECKUHN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX MyYKOB

13.04.2024




[ToynpoBOAHUKY, UX COOCTBEHHAS U

61 IIpUMeECHas MPOBOAUMOCTh. CBOICTBA | bubnmoreka [JOK
p—nh-niepexona. 19.04.2024  https://m.edsoo.ru/ff0c84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUUECKHIA TOK B pPaCTBOPax U

6 paciuiaBax 3J€KTPOJIUTOB. | bubmuoteka [JOK
DIJIEKTPOJUTHYECKAS AUCCOIUALIMS. 20.04.2024 = https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEKTpUUECKUH TOK B ra3ax.

63 CaMOoCTOSITeTbHBIN U | bubmuorexa [{OK
HECAMOCTOSITENBHBIN Pa3psi. 26.04.2024  https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bu6nuorexa [IOK
npumeHeHue. [IpaBumna TeXHUKU 27.04.2024  https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH

65 O06o0maromuii ypok | bubmuorexa [JOK
«INEKTPOIUHAMUKAY 03.05.2024  https://m.edsoo.ru/ff0c88be
KoHnTtposnbHas pabota mo Teme

66 «nekTpocratuka. [locTossHHBIN 1 bu6muoreka [IOK
3JIEKTPUYECKUN TOK. TOKHM B 04.05.2024  https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

bubnunorexa [IOK

67 Hrorosas kouTposbHas pabota 1 10.05.2024 | https://m.edsoo.ru/ff0c8c56

68 PesepBHeIil ypok. O000IarOmuiA ypok 1 bu6muoreka [IOK
no teMaM 10 knacca 11.05.2024  https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IlpakTnueckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
[TocTosTHHBIE MarHUTHI M KX

| B3auMoJieicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
BekTop MarHuTHON MHIYKIIUU. 02.09.2023  https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIWU
MarnuTHO€E 1oJ1e TPOBOTHUKA C

) TokoM. OnbIT Dpcrena. 1 bubnnorexka HOK
BzaumopeiicTBre mpOBOIHUKOB C 04.09.2023 @ https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «3yuenune | | bubnmoreka [JOK
MAarHUTHOTO I10JI KaTYIIKHA C TOKOM» 09.09.2023 | https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHUTHOTO TOJISI Ha
IPOBOAHMK C TokoM. Cuiia Amnepa.

4 JlaGopartopHas paboTa 1 | bubmmoreka [JOK
«HccnenoBanne nercTBUA 11.09.2023 | https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleficTBME MarHUTHOTO TOJISI Ha
BIK Csl 3apSKEHHYIO YacTUIly.
5 I(ljlxma}J]IH(l)}I;I;)Hua. IE)a60Ta CyI/IJ'IBI Y 1 1 buGnnorexa LIOK
16.09.2023 | https://m.edsoo.ru/ff0c9df4
Jlopenua. BxogHast KOHTpoJibHAsA
pabora.

6 OnekTpoMarHuTHas uHAyKIus. [ToTok 1

BEKTOpa MarHuTHOW uHAyKImu. IJ1C 18.09.2023




WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
uHnykuu Gapanes

JlaboparopHas paboTa
«HccnenoBanue SBICHUS
3JIEKTPOMArHUTHOU UHTYKLIUH

23.09.2023

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

NHnykTUBHOCTD. SIBIIeHME

camouHaykiuu. IJIC caMOMHIYyKIIUH.

OHeprus MarHUTHOT'O TOJISl KaTyILIKH
C TOKOM. DJIEKTPOMAarHuTHOE 110JIe

25.09.2023

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

TexHuueckre yCTpoucTBa U X
PUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOABUTaTENb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHII,
WHAYKLIUOHHAA 1eYb

30.09.2023

10

O6o0matromuii ypok «MarautHoe
noJie. DIEKTPOMarHuTHasT MHIYKITUS)

02.10.2023

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

11

KonTtponsHas pabora o teme
«MarHauTtHoe nosie.
DneKTpoMarHuTHas MHIYKIUS

07.10.2023

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

12

CBOOOIHBIE MEXaHIYECKHE
Kosiebanus. 'apMoHnUEecKue
KosieOaHusi. YpaBHEHUE
TapMOHHMYECKHUX KOJICOAHUH.
[IpeBpaiienue sHepruu

09.10.2023

Bbu6munoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabota
«HccnenoBanue 3aBUCUMOCTH
neproja MajblX KoJleOaHuii rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcChI TPy3a»

14.10.2023




14

Koneb6arenbublit kouTyp. CBOOOAHBIE
9JIEKTPOMAarHUTHBIE KOJIeOaHNS B
U/IeTbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaNorus M1y MEXaHHYECKHMU U
JIEKTPOMArHUTHBIMU KOJI€OaHUIMH

16.10.2023

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

15

®opmyna TomcoHna. 3akoH
COXpaHEHHSI SHEPTHHU B HJICATHHOM
KOJIe0aTeTbHOM KOHTYpE

21.10.2023

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

16

[IpencrasieHue o 3aTyxaroIux
KosieOaHusAX. BbIHYXIeHHbIE
MexaHuueckue kojebanus. Pezonanc.
BbIHYX1€eHHBIE 27IEKTPOMAarHUTHBIE
KoJsieOaHus

23.10.2023

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

17

[lepemennsbiii Tok. CHHYCOUIaNbHBIN
IIEpPEMEHHBIN TOK. MOIIHOCTH
NEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JNEUCTBYIOIEE 3HAYCHUE CUJIBI TOKA U
HaPSKEHUS

28.10.2023

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpediieHue
JIEKTPUYECKON SHEPTUU

11.11.2023

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE JJIEKTPUYECKOT0 3BOHKA,
TeHepaTopa IEPEMEHHOIO TOKA,
JIMHUH JJIEKTpoIepeaayd

13.11.2023

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

20

DKOJOTHUYECKHE PUCKU TIPH
MIPOU3BOJICTBE AIEKTPOIHEPIHHU.
KynsTypa ncnonb3oBanus
AJIIEKTPOIHEPTUH B TOBCEAHEBHOM

18.11.2023




KHU3HHU

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuog.

bu6mmoreka [IOK

21 C
KOPOCTE paCIpOCTPaHCHIA 1 JUTHHa 20.11.2023 = https://m.edsoo.ru/ff0cca54
BOJIHBIL. [lonepeunbie 1 Npo0JIbHbBIE
BOJTHBI
2 3Byk. CKOpOCTh 3ByKa. ' pOMKOCTh bu6mmoreka [IOK
3ByKa. Bricota Tona. TemOp 3ByKka 25.11.2023 = https://m.edsoo.ru/ff0cccOc
DIIeKTPOMarHUTHBIE BOJIHBI, KX
23 cBoiicTBa U ckopocTh. [llkana bubmorexa [TOK
P i 27.11.2023  https://m.edsoo.ru/ff0ccfe0
3JICKTPOMArHUTHBIX BOJIH
[TpuHIUIBEL paTuoCBI3U U
24 .P
TeneBuaeHus. Pazsurue cpeacTs 02.12.2023
cBs3U. Pagnosokanus
25 KontponsHas padora «Konebanus u bubnuoreka [JOK
BOJIHBI» 04.12.2023 |  https://m.edsoo.ru/ff0cc6f8
[IpsamonuHeHOE pacipoCcTpaHEHUE
2 CBETa B OJIHOPOJIHOM Cpeie. bubmuotexa [JOK
Todeunslii ICTOUHUK cBeTa. JIyd 09.12.2023 | https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxeHus cera. [loctpoenue bubmorexa HOK
P o p 11.12.2023  https://m.edsoo.ru/ff0cd4e0
M300paXKCHHUI B TUIOCKOM 3epKajie
[Ipenomnenue cpeta. [TonHoe
)3 BHYTpeHHee oTpaxeHue. [IpenenbHblit bubnmoreka [JOK
YI'OJI IIOJTHOT'O BHYTPEHHETO 16.12.2023  https://m.edsoo.ru/ff0cd7f6
OTpaKCHUS
29 JlaGopatopHas pabora «3mepenue bu6mmoreka [JOK




IIOKa3aTelIsl IPEJIOMIICHHSI CTEKIIa 18.12.2023  https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n3o0pakeHuit B

30 nuH3e. DopMysia TOHKOU JIMH3BL. bubnuoreka [JOK
YBenunuenue nun3sel. [lomyronosas 23.12.2023 = https://m.edsoo.ru/ff0cddle
KOHTpOJIbHast paboTa.
JlaGopaTtopHnas pabota

31 «I/IccneILOBaIiHe CBOMCTB 75.12.2023
U300paXCHHIA B TUH3AX)
Hucnepcus cBera. CoXHBINA COCTaB

1 oenoro ceera. L[Bet. JJaboparopHas
paborta «Habmrogenue agucnepcuu 30.12.2023
CBETa»

13 UnTepdepennus crera. dudpaxims bubnmoreka [JOK
ceta. [{ludpaxkinuonnas pemeéTka 13.01.2024  https://m.edsoo.ru/ff0ced22

34 ITonepe4HOCTH CBETOBBIX BOJIH. bubnuoreka [JOK
[Honmapuszanus ceera 15.01.2024  https://m.edsoo.ru/ff0cf02e
Onrtrueckne mpuOOpHI U YCTPOMCTBA

35 U yCIIOBUSA UX O€30IaCHOTO 20.01.2024
PUMEHEHUS
['paHuIBl TPUMEHUMOCTH

16 KJ1laccnueckor MexaHukH. [loctynarel bubnmoreka [JOK
ClielIMaIbHON TEOPUU 22.01.2024  https://m.edsoo.ru/ff0cf862
OTHOCUTEIIbHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.

37 3aMeIeHre BPEMEHH M COKpaIEHUE buGnnorexa LIOK

27.01.2024  https://m.edsoo.ru/ff0cfad42

JUTUHBI

38 DHeprusi 1 UMITYJIbC PEISATUBUCTCKOMN bubnmoreka [JOK
yacTulbl. CBA3b MACChI C SHEPrUeH U 29.01.2024  https://m.edsoo.ru/ff0cfc68




UMITYJIbCOM. DHEPIHUs MOKOS

KonTtponbhas padora «Onrtuka.

39 OCHOBEI CEIIHATIBHON TEOPHUH bubmmorexa IOK
" P 03.02.2024 = https://m.edsoo.ru/ff0cf610
OTHOCHUTEIBHOCTH)
40 ®otonbl. opmyna [1nanka. DHeprus bubnmoreka [JOK
U UMIyJbC (poToHA 05.02.2024  https://m.edsoo.ru/ff0cfel6
OTKpbITHE U UCCIIEIOBAHUE Bu6 110K
nOIHOTEKA
4 porospexra. Onbrrr A. T 10.02.2024  https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbI poTordpdekTa. YpaBHeHne
42 3ﬁHHITC§H3 nqs)lq)(boma(b(gema bubmmorexa LHOK
s ' 12.02.2024  https://m.edsoo.ru/ff0d015¢
«KpacHas rpanuna» potosrddexra
Jasnenne ceera. OnbrTol I1. H.
43 JlebeneBa. XuMuueckoe IeiCTBUE bubmmorexa IOK
ACBa. A 17.02.2024  https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
44 MPaKTUYECKOE TPUMEHEHHUE:
dboTosmeMeHT, HOTOATIHK, 19.02.2024
CoJTHEYHast OaTapesi, CBETO IO/
45 Pemenue 3aga4 no reme «3J€MEHTBI bubmuorexa [JOK
KBAHTOBOM OITHUKI)Y 24.02.2024  https://m.edsoo.ru/ff0d0302
Mopenn atoma Tomcona. OMBITEI
46 Pesepdopna o paccessHuo o-9actu bubmorexa [TOK
POOPA p t 26.02.2024  https://m.edsoo.ru/ff0d091a
[InanerapHast Mogenb aTOMa
bu6mmoreka [IOK
47 IT b
ocTyTaTe bopa 02.03.2024  https://m.edsoo.ru/ff0d0afa
43 Wznyyenue u normuouieHue GOTOHOB bubnmoreka [JOK
MIPH MEPEXOJE aTOMa C OJHOTO 04.03.2024 = https://m.edsoo.ru/ff0d0Oafa




YPOBHS SHEPTUHU Ha APyrou. Buabl
CIIEKTPOB

49

BonnoBsie cBoMcTBa YacTHIl. BOTHBI
ne bpoins. KopnyckynspHo-
BOJTHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYXJEHHOE U3J1y4YCHHE

09.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAAMOAKTUBHOCTHU. OMBITHI
Pesepdopna no onpeneneHuto
COCTaBa PaJIMOAKTUBHOTO U3Ty4EHUS

11.03.2024

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

51

CgoiicTBa anbda-, 6eTa-, raMma-
u3ny4yeHus. Bnusaaue
PaAMOAKTUBHOCTH HA KUBBIE
OpTaHU3MBI

16.03.2024

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacmna.
DIIEKTPOHHBIN ¥ MO3UTPOHHBIN OeTa-
pacnan. ['aMma-uznydyeHue

18.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI3U HYKJIOHOB B sIpE.
Snepubie peakuuu. AnepHblid
peakrop. [IpobieMbl, mepceKTUBEL,
9KOJIOTHYECKUE aCIIEKTHI SIePHON
SHEPTeTUKHU

23.03.2024

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
no3uTpoHa. MeToibl HaOMIOACHUS U
PErUCTPALMH 3JIEMEHTAPHBIX YaCTHL.
Kpyrislii cton «®@yHaaMeHTalIbHbIE
B3aUMOJIeUCTBUSI. ENMHCTBO
($u3uUeCcKOil KAPTHHBI MUPA»

01.04.2024

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

55

Bun 38é3nHoro Heba. Co3Be3aus,




SAPKUC 3B63,[II>I, IJIaHCTHhI, UX BUAUMOC
JABHKCHUC. ComnHeunas cucremMa

06.04.2024

56

Connue. ConHeuHas akTUBHOCTb.
Ncrounuk sneprum ConHua u 3BE311

08.04.2024

57

3BE3bI, X OCHOBHEIC
XapaKTEePUCTUKU. 3BE3/bI IIaBHOM
nocine0BaTelbHOCTU. BHyTpeHHEee
cTpoeHue 3BE311. COBpEMEHHBIE
MPEACTABJICHUS O MPOUCXOKIACHUN U
sBotounu CoJiHIA U 3BE3NT

13.04.2024

58

Mueunsiii [IyTe — Hama ["anaktuka.
IMTonosxenue u nrxerue CoHIIA B
lNanakruke. I'anaktuku. Y€pHbie
JBIPHI B SiIpaxX TaJakTUK

15.04.2024

59

Bcenennas. Pazberanue raimakTuk.
Teopust bosbiioro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

20.04.2024

60

Hepemennsie mpobieMbl
ACTPOHOMHH.

22.04.2024

61

Hroroas KoHTpoJbHASA padoTa.

27.04.2024

62

O6o06matomuii ypok. Pons ¢pusuku u
aCTPOHOMHUHU B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COLMATILHON U
ATUYECKOU cepax AesITeNbHOCTH
YyeJoBeKa

29.04.2024

63

O6o06matomuii ypok. Poms u mecto




(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAay4YHOUW KapTUHE MUpa

04.05.2024

64

O6o6maromuii ypok. Pons
¢du3uueckoil Teopun B
(GopMUpOBaHUY MTPECTABICHUN O
¢u3nueckoil kapTUHE MUpa

06.05.2024

65

O6o0matomuii ypok. Mecto
¢u3uUecKoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUNA O IPUPOJIE

11.05.2024

66

Pe3epBHbIil ypok. MarHuTHOE T0JI€.
DneKTpOMarHUuTHasi UHYKIIHSL.

13.05.2024

67

PesepBHbIil ypok. OnTuka. OCHOBBI
CielIMaIbHON TEOPUU
OTHOCHUTEJIbHOCTH.

18.05.2024

68

Pesepnsiit ypok. KBanroBas ¢gusuxa.
DNEeMEHTHI aCTPOHOMUU U
acTpou3uku

20.05.2024

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Maxumes I'.4., byxosnes b.b., Corckuit H.H. mon
penakiueit [TapdpentreBoit H.A., AkunonepHoe o61miecTBo «M3marenbeTBo
«ITpocBenienue»

» ®usuka, 11 knacc/ Maxumes I'.J1., byxosues b.b., Hapyrua B.M. oz
penaxiueii [TapdenteeBoit H.A., AkunonepHoe o6mecTBo «3marenscTBo

«IIpocsemienne»

METOANYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

» Gusuka, 10 kimace/ Msikumies I'.5.,byxoBueB b.b.,Corckuit H.H o penaxiueit
[TapdenTtreBoit H.A., AkunonepHoe oo61iectBo «M3narensctBo «IIpocBemieHue
Vuebnuk I'.4. Mskumes, b.b. byxosues, B.M. Yapyrun «®u3uka 11 kmacc:
y4eOHHK A7 0011e00pa30BaTENbHBIX YUPEKACHUIA: 0a30BbIi U TPODUIHHBIN
ypoBHI»,M.: «IIpocBemienue»

10 PeimkeBuu A.I1. COopHuk 3amad no pusuke. 10 — 11 knacc. — M.: Jlpoda

HUDPPOBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCbBI CETHU
UHTEPHET
https://urok.apkpro.ru/

http://school-collection.edu.ru



http://www.fizika.ru
http://college.ru/fizika

http://www.all-fizika.com

PACCMOTPEHO COI''TACOBAHO
Ha 3acenanuu [[IMO MO 3amecTturens
€CTECTBEHHO- nupekropa mo YBP

marematnueckoro mukia ['KOY KIIN TKKK
I'KOY KIIIN TKKK

10.B.TperyboBa
WN.H. Xupmosckas 11poTon Nel ot «25» aBrycra
2023 1.

ITpoTtosn Nel ot «24» aBrycra
2023 r.
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