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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHus pa3padOTaHa HA OCHOBE MOJOXKEHHN M TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanus yyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3alUsIX Poccuiickoit denepauuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢usznke Ha 0aA30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh pEAM3alUUd MEXKIIPEAMETHBIX
CBs3e (DM3HKM C €CTeCTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamu. B Hel
OMPENEISAIOTCS OCHOBHBIEC 1I€JIM M3y4YeHUsl (DU3UKU HA YPOBHE CPEAHEro OOIIEero
o0pa3oBaHusl, IUIAHUPYEMBbIE PE3YNIbTAThl OCBOEHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeJMEeTHbIC, TPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no pusrke BKITIOUYALT:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaM o0ydeHusl.

duszuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHUM, W3yYaeMbIX XHUMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u actpoHommen. Vcmonp30BaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep ¢ pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHsS] HOBBIX MAaTEPHUATOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne (U3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaronuxcs, B (opMupoBaHHE YMEHUN MPUMEHSTH
HAy4YHbIA METO/I MO3HAHUS MPHU BHINOJHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢u3MKdA Uil YPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAI HIEH, KOTOPbIE MOXHO paccMaTpuBaTh Kak MPHHIUIIBI €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISECTCA JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET Kak
BOTPOCHI KJIACCUUECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢usnueckux Teopuil. Benmymmm B Kypce sBusieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TE€XHOJOTUYECKHUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanus3yeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COIepXKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
npo0sIeM palMoOHAIBLHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHHs SBISAIOTCSA (Pu3mueckue Teopuu (PopMHUpOBaHUE MPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUST (M3UIECKON TEOpHH, posii (yHIaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEJACTaBICHUSX O MPUPOJE, TPaHMIIAX
OPUMEHUMOCTH TEOpUM, JJIsi OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CuCTeMHO-ICSITENBPHOCTHBIN TOIX0MI B Kypce (U3UKU Pean3yeTcs MPEeKIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU JCSATEIHPHOCTH O0YyUYarOIIUXCS.
Jnst  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YYEHUYECKHUX
IpaKTHUYECKUX PalboT. BuljeneHue B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAaHMpPOBAaHUA U
ocHalieHuss kabuHera ¢usuku. [lpu d>ToM obOecreuynBaeTCs  OBJAJCHUE
00yJaronuMucs yMEHUSMU TPOBOJUTh KOCBEHHBIC HM3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH K TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEJIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3amad. Ilpu aToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33Jlayd C SIBHO
3aJIaHHON (PU3UIECKON MOJICIIBIO, TIO3BOJISIFOIINE TPUMEHSITh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUPYS 3HAHHUS U3
pa3HbIX pasnesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBsICHEHHE TMpPOTEeKaHHUsA (U3UYECKUX SBJICHUH M TPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH AJI CHTYallld MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanumsmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CleUeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3KMKN Ha YPOBHE CpelHero o0miero oopa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
IpeIMETHOTO0 KaOuHeTa (M3WKU WM B YCJIOBHMSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKIA. B kabunHere (pU3MKM TOMKHO OBITH
HE0OX0aMMOe JIabopaTopHOEe OOOpYAOBaHUE JUIsl BHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
000pyI0BaHUE.

JlemoHCcTpanmoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBUH  C
OPUHITUIIOM MUHUMAJIBHOM  JIOCTaTOYHOCTH ¥ OOECIEYMBAET TOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JACMOHCTpAIUNA s
WCCJICIOBAHMSI  M3y4Yae€MbIX  SIBICHWW W  TMPOIECCOB, OMIIUPUYCCKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMECHECHHIA.

JlabopatopHoe o00OOpymOBaHHE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BUJIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKhe KOMILJICKThI
Ja00paTOpHOTO O0OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIONIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHH.

OCHOBHBIMHU TICJIIMH H3y4eHUsI PU3UKHU B 001IEM 00pA30BAHUH SIBIISTFOTCS:

e (opMHpOoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAHHEM
bu3NYecKuX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHMe TpeNCTABICHUNA O PONM (PUUKHU IS PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEeHHWE  CUCTEMBl  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
0OBsSICHEHHS] (U3NUECKUX SBJICHUA B TIPUPOJAE U JJIs TPHHITHUS
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IuYHbIX 3a7ad4 C $BHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHWMaHHWE (UBUYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
¢u3NYECKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmamuu,
oTpezieNieHus JOCTOBEPHOCTH MOJIyYEHHOTO Pe3yibTarta;

e CO3JaHUE YCJIOBUU JUI PAa3BUTHsS YMEHUM MPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha usyuenune ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme Mo (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb Je€JaeT BBIOOP
npoBeneHusl J1adopaTopHbIX pabOT M OMBITOB € YYETOM MHIAUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIHUXCH.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

dusnka — Hayka o npupone. HaydHble MeTOABI NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLiECCE ITO3HAHUS IPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKux sIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MNPOEKIHH HAa OCH CHCTEMbl KOOPAMHAT.
Clio)xeHue nepemMenIeHuil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHHWs, IyTH H IepeMelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonnHeitHoe  nBukeHue. J[BUKEHHE  MaTepUaIbHOW  TOYKHA IO
OKPY>KHOCTH C IMOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHEMHAS
ckopocTb. [lepuon u yactora oOpamenus. LieHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHBIE U PEMEHHBIC MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WUIIOCTPAIUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3oBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HabGnionenue aBukeHUs Teja, OPOIIEHHOrO TMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTy Ipy ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanne COOTHOLICHHST MEXAY NYTSIMHU, NPOMIAEHHBIMU TEJIOM 3a
IIOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXYTKM BpPEMEHHM IPH PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyammn  otHocutensHOCTH  ['amunes.  Ilepeeli  3akoH  HeroTtoHna.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cuil. Bropoi 3akon Hprotona
JUISl MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproToHA /U151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtAroteHus. Cuna Tsbkectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoyibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cuia TpeHHs CKOJbKEHUs U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU IBH)KEHHUH TeJla B )KUIKOCTH MJIU Tase.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3yuyenue aBuxkeHus: OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.



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

HccnenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpaneHus 8 MexanHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE ABUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTUs yOpyro
nedopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHas  SHeprusi Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmuanpHble W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHIMANbHBIX CUJI C U3MEHEHMEM MEXAHUYECKOM HSHEPrHu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckrue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenune abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIBI JABYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHbBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoOJEnu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopenp  upeanmpHoro raza. OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOrO raza. AOCOJIOTHas TemIieparypa Kak mepa
CpEeHEd KHWHETWYECKOM SHEpPrHuHM TEIUIOBOIO JBM)KEHHS vacTul rasa. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kiianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJT OPTaHUYECKUX COECIMHEHUN.

OnbeiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIIHE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nurocTpupyronas mpupoay JaBJICHHS T'a3a Ha CTEHKU COCya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS MACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATyPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KoiaudecTBo TemioTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  HWACAIBHOrO  rasza. Buuabl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIMS, U3JIy4eHHUE. Y AeNbHAs TEIJIOEMKOCTh BEILECTBA.
KonnuecTBO TEMIOTHI IpH TEIJIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouiecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K H3ompoleccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepMmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamuHax. KoadduimeHt mnoae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEPruy Tejla MPU COBEPIICHHH PaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTyYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

W3meHeHne BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tena Ipy Terionepeaaye.

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

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYyTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

H3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAsS BJIAXKHOCTh BO3AyXa. HacellleHHBIM map. YaenpHas TEIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU30TPOIUS CBOICTB
kpuctaiuioB. Kuakue kpucrtaibel. CoBpemeHHble Marepuainbl. [lnaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOammanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU IMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPUasoOB, B
TOM YHUCJIE HAHOMAaTE€pUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHNUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MUIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCTpanusi KpuCTalIoB.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inexkmpocmamuxa
DnekTtpusanus Ted. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX
3apsanoB. [IpOBOJHUKH, TUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
IIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Onektpudeckoe tmone. Hampsok€HHOCTh  snekTpudeckoro mnosis.  [IpuHuun



CYNEPIIO3HULMH INEKTPUUECKUX MOJIeH. JIMHUKM HAanpspKEHHOCTU 3JIEKTPUYECKOIO
HOJISL.

Pabora cun  osmekrpocratmueckoro  mousis.  [lorennman.  PasHocTh
NOTEHUHAIOB. [IpOBOOHUKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jusnexktpuyeckasi MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHMCTBa M NPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTpOCTaTHUECKasi 3alluTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpuyeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEILECTBA.
[TocnenoBaTenpHOE, NapalIeIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora osnexTpuueckoro Toka. 3akoH Jxoynsa-Jlenma. MoOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3axon Oma i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi 1enu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAIIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKHU. CobOcTBeHHas U [OpUMECHas  MPOBOAUMOCTH
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DNEKTPOIIUTUYECKAS] TUCCOLMALUs. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DIJIEKTPOHArpeBaTEIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0,
TEPMHUCTOPBI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN IUO/, FAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuiui sxcnepumenm, nabopamopmnvie pabomol

M3y4yeHnne cMenaHHOro COeIMHEHNs PE3UCTOPOB.

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

Habmronenue 3nexkTpoiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIECTBISETCS C
Y4ETOM COZAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJICTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU Ha OCU KOOPJNHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEIIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

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



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JMCCOLIAALIMS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCIOJb30BAHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIpyTHe€), JABUraTEIb BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHUK, KOHIUITUOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpPEBATEIIbHbBIC npuodopkI,
AJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TabBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHuThl.  B3aumopeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHONM uWHAyKIMH. [lIpuHimn cynepnosunnu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMU. KapTMHa NMHHUI MarHUTHOU
WHIYKIWH TOJISI MOCTOSHHBIX MArHUTOB.

MaruutHoEe 1OJ€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JUJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue NpoOBOJHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenua.

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. DJEKTPOJBIKYIAsS Cula HWHIAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykiuu Papajes.

BuxpeBoe »snexktpuueckoe 1mose. OJEKTPOIBHXKYILIAs CUja HHAYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHIYKLIMH. OJEKTPOJABMXKYILIAs Cuia
CaMOWHIYKIIUH.

DHEpPrust MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndecknue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS 1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUY MHIYKIIMY MAarHATHOTO TOJISL.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3IeKTPOMarHuTHOM UHIYKIIHAH.

ITpasuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CUIJIBI MHAYKIUH OT CKOPOCTH HM3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, 1abopamopHole pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTA HA PaMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonnyeckue konebanus. [lepuon, yacrtora, amrummryga u (aza KosieOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHWYSCKUMH U
AIIEKTPOMArHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
HHEPrUU B UJI€ATBHOM K0JIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHpiii  TOK. CUHYCOHMJANbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbBI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepeiay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KOJeOATENIBHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEMaTUYECKU MASITHUK).



HaGmronenue 3aryxaronmx KojieOaHui.

HccnenoBanue cBOWCTB BIHYXICHHBIX KOJIeOaHUH.

Habmonenue pezoHaunca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3sonanc mnpu MoOcCiIenOBATEILHOM COEIMHEHHHM PE3UCTOpa, KATYIIKU
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YycCloBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHusT W JyIMHA BOJIHBL. [lomepedHble W MPOJOJIbHBIE BOJIHBI.
WnTepdepenius u quppakuus MEXaHHYECKUX BOJIH.

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

DONEeKTPOMArHUTHHIE BOJHBL. Y CJIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKCHHE, MPEIOMIIEHHUE, MOJSIpU3anus, udpakuus,
uHTepepenus. CKOpoCcTh 3JEKTPOMArHUTHBIX BOJIH.

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

[IprHIMIBI paguoCBs3u U TeneBuacHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus: U IpeIoOMICHUS] MEXaHUYECKUX BOJIH.

Ha6monenne natepdepeHny U AMPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTOMN KoJeOaHU.



HccnenoBanne  CBOMCTB — DJEKTPOMArHUTHBIX — BOJIH: OTpaXkCHHUE,
peroMIICHUE, MOJSIpU3alus, AUPPaKIKs, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpoCTpaHEHUE CBETAa B
OIHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceera. CiaoxHblil coctaB Oenoro cseta. LBer.

Cobuparoniie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHME W OINTHYECKas cuja TOHKOW JMH3BL. [locTpoeHue n300pakeHUil B
coOMpaloIMX U pacceuBaOIIMX JinH3aX. DopMysia TOHKOHN JIMH3BL. Y BEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. Wutepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaknuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJ€HUM MOHOXPOMATHYECKOIr0 CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpssMONMHEWHOE pacCIpOCTPaHEHUE, OTPAKEHUE U TNPEIIOMIICHUE CBETA.
OnTuueckue mpruOOpHI.

[TontHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanne cBOMCTB M300paXE€HUM B JIMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmronenue natepdepeHnm crera.

Ha6mronenue nudpaximm ceera.

Habmronenue aucnepcuu cBeTa.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaliuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanne cBOMCTB M300paKE€HUM B JIMH3aX.
Habmronenue aucnepcuu cBeTa.

Pasnen 6. OcHOBBI crielIHAJIBHON TEOPHH OTHOCUTEIbHOCTH

['panunpl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

OHeprus 1 UMITYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b MacChl C SHEPrUEl U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHM OO ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMITYJIbC (POTOHA.

Otkpeitre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dbororddexra. YpaBuenue DuHITEeHA 1711 doTodPdexTa. «KpacHas rpanuiiay
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapes, CBETOIUO.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekra.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4aCTHIL.
[InanerapHas mopens aroma. Iloctynmatel bopa. M3nydenune u mnoryomeHue
(GOTOHOB MpU MEpexojie aToMa C OAHOrO YPOBHS JHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIrUU aTOMA BOJOPOJA.

BousiHoBBIE cBoOlicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckyisipHO-BOJITHOBOM
Jyalu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu

Mopuenb onsita Pesepdopra.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHyaThIX CIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocraBa
panuoakTuBHOTrO u3nMydeHus. CBoiictBa anbga-, Oera-, ramMma-u3Iy4CHHS.
Brnusinve pagquoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykmonHas monens sjpa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3orormnsl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOAKTUBHOI'O pacraja.

DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cwibl. Jlepext maccor siapa.

Snepnpie peakuuu. /leneHne u CUHTES SA€ED.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIICPHOM SHEPTEeTUKU. DKOJOTMUYECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

OnemeHTapHble YaCTULbI. OTKPBITUE O3UTPOHA.

Meroabl HaOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIe B3auMOJIeicTBUS. EMMHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, siiepHblil peakTop, aToMHasi 6omMo0a.

Llemoncmpayuu

CuY€TUrK MOHU3HUPYIOIINUX YACTULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

Pa3znen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPU3UKHU

DTarnbl pa3BUTUSA aCTpOHOMUU. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
ACTPOHOMHH.

Bunx 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBHOKCHHE.

ComHeuHnas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHepruum ConHua U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE31bI TJIABHOHM ITIOCJICAOBATEILHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IMOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHUE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonuu CoJiHIa U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpAX
TJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxkue nabnrooenus

HaOmronenusi HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOro MOJYyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIlynsl, mianet, Mieunoro Ilytu.

O0o0marnee NOBTOpeHUe

Ponpr ¢usmku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M ATUYECKOHN chepax MesITeTbHOCTH YeJIOBEKA, POJIb U MECTO (DHU3UKU
U aCTPOHOMHUHU B COBPEMEHHOI HAay4YHOW KapTHHE MUPA, poib (PU3NUECKOIN Teopuu
B (GOpPMHUPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nYecKoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumnoresa, (Qpuanyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIHUH HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOHBIE DJIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
onpe/eseHue MIONIaau MITOCKUX GUryp u o0bEmMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKUBOW Mpupoje, KoieOaTenbHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW PpEIIETKH, CHEKTpaIbHbIN
aHamms.



l'eoepagusa: wmarHWTHBIE TIOMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX DY,
dhoToChEMKA 36eMHON TTOBEPXHOCTH, MPECKA3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWHUAKM DJIEKTPONEpEAAdy, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, MHAYKIMOHHASA I1€Yb, pajaap, PaguoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OITHKA,
CoJIHEeuHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nka» HA YPOBHE CpPEIHEr0 OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEYUTH JOCTHXKCHHUE CIICTYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX M MTPEAMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0HKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaroIIMUXCAd PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW MO3UIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HAPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCT TPAKIAHCKON MO3HUIIMNH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B MHTEpPECAX TPaKJaHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJICICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCTINTAHMS

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3CTeTHYECKOr0 BOCTIMTAHHS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npUCyIIero (pu3nyeckoil HayKe;



5) TpyA0BOTO BOCITUTAHUSI:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPOooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUS LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HAaNpaBIECHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHsd  (QU3MKH  OCYLIECTBJIATh IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalr3a UMEIOIIUXCS
MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM IEITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHHUPOBAHHOTO B3aUMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTeIbCKHe 1eMCTBUSA.
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU MOHATHUSAMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIaJICTh HABBIKAMHU Y4eOHO-HCCIICI0BATEIIBCKOW U MPOCKTHOU JACATCIIEHOCTH
B 001acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY ITOMCKY
METOJIOB pemieHHs 3aaad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQ/IETh BUJAMH JICATEILHOCTH 10 TOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPETAINNA, NPEOOPA30BAHUIO W TPUMCHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYaIUsIX, B TOM YHUCJIC TIPH CO3JaHUH YICOHBIX IIPOCKTOB B 00JIACTH (DU3HKH;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUTOTE3Yy €€ pEeIIeHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MapaMETPhl K KPUTESPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE pEHmICHUS 3a7add  pe3yJbTaThl,
KPUTHUYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynmpoBaTh COOCTBEHHBIC 3aJaud B 0O0pPa30BATEIHLHOMN
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKHY;

JlaBaTh OIEHKY HOBBIM CHTYAITUsIM, OIECHUBAThH MPUOOPETEHHBIHN OIIBIT,

yMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KU3HECATCIILHOCTH,

YMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITOAXO0/IbI M PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33J1a4H, JIOIYCKAIOIIHE aTbTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJyYeHUs WHPOPMAIUU (PU3NIECKOTO CONCPIKaHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh IOUCK, aHAIU3,
CUCTEMATH3AIMI0 W HHTEPIPETAi0 MHOOPMAIIMKA PA3IUIHBIX BUAOB M (HOpM
IIPEJICTaBJICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONb30BaTh  CpPEeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEUICHHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPraHU3allMOHHBIX
3aad  C CcoOMoAeHHEM TpeOOBAaHWN HPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€301TaCHOCTH;

CO3/MaBaTh TEKCThl (DPU3MUECKOTO COJEp)KaHUs B PpasIUYHBIX (opmarax c
yu€TOM Ha3HAYCHHSI MHPOPMAITUHU U [EJICBOW ayTUTOPHH, BRIOUPAst ONTHMAIbHYIO
(dbopMy MpeACcTaBICHUS ¥ BU3yaTU3alliu.

KoMMyHUKATHBHbIE YHUBepCcAJIbHbIE yueOHblIe 1eiicTBUS:
OCYIIECTBIISITh  OOIIEHWE Ha Yypokax (U3MKKM ©U BO BHE-YPOUHOMU
JeSITENIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(PJIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTBL;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIMX
MHTEPECOB ¥ BOBMOXKHOCTEN KaKJI0T0 WieHa KOJUIEKTUBA;

OpUHUMATh LEJIM COBMECTHOH  JIeATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JTOCTMIKEHUIO: COCTaBJATh IUIAH JACWCTBUA,
pacrpenenarth pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KaueCTBO CBOErO BKJAJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE TPOEKTHI, OIEHUBAaTh HJEH C TMO3WIMU HOBU3HBI,
OpPUTHHAIIHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIMSIX, IPOSBISATH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENIbHYIO JESITENBHOCTh B 00JIACTH
GU3UKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, TJIaH BBINOJHEHUS MPAKTHYECKOW paboThl ¢ YYETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacmupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSIBICHUIO HPYAULIMUA B 00JacTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh  HAaBBIKAMU  [O3HABAaTEIbHOMW  peQuieKcMM Kak  OCO3HAHMSA
COBEPIIAEMBIX JEUCTBUI M MBICIUTEIbHBIX IMPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHU;



UCIIOJIb30BaTh MPUEMBI PEQUICKCHH IS OLICHKH CHTYaIluH, BRIOOpA BEPHOTO
peIICHNS;

yMETh OIICHWBAaTh PHCKH W CBOCBPEMECHHO NPHHUMATH PEIICHUS [0 WX
CHIKCHUIO;

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTHX TpU aHAIW3€ pPEe3yJIbTaToB
JESITCIIBHOCTH,

IPUHUMATH Ce0sl, TOHMMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHUBBI W aPTyMEHTHl JPYTHX TpU aHAIW3€ pEe3yIbTaToB
NIeSITEIEHOCTH,

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce moCTHKEHUS JTMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBEI
no (QuU3MKe I YPOBHS CpeaHEro oOmero oOpa3oBaHUs y OOyYaroOmuxcs
COBEPIICHCTBYETCS AMOIIMOHATbHBIH WHTEIJICKT, MIPEIMOJIar A0
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUsI, BKIIOYAIOIIETO CIIOCOOHOCTh MIOHMMATh CBOE SMOIIMOHAILHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIMOHAIBHOHN cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYIMPOBAHMS, BKIIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
YMOIMOHATBHBIM H3MEHEHHSIM | MTPOSIBIISATH THOKOCTD, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIONICH CTPEMIICHHUE K JTIOCTIKECHUIO TSI U
yCIIeXy, ONTHMHU3M, WHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTHX, YYUTBIBATH €r0 TIPH OCYIICCTBICHUM OOMICHHS, CIOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS
C IPYTUMHU JIFOJIBMHU, 3200TUTHCS, IPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPax PoOJjb U MeCTO (U3MKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIIEeH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CUCTEMa OTCYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAJbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsi]i IPU pellieHnH PU3NUECKUX 3aj1ay;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHHMKHU, MOJICKYJSIPHO-KHHETUYECKON TEOPUU CTPOCHHS BEIIECTBA U
JIEKTPOJUHAMUKHN:  PaBHOMEPHOE ¥  PABHOYCKOPEHHOE  MPSMOJIHHEHHOE
JIBIDKEHHE, CBOOOJHOE IIaJICHUE TeJ, IBIIKCHHUE 110 OKPY)KHOCTH, HHEPIIHS,
B3auUMOJICCcTBUE Tend, (P Qy3us, OpOYHOBCKOE ABUKCHHUE, CTPOCHUE JKHJIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHUE 00bEMA TeJI MPU HArpeBaHUU (OXJIAXKICHUH ), TEIJIOBOE
paBHOBecHe, WCIMApEHUE, KOHJICHCAIWS, IUIABIICHUE, KPUCTAJUIM3AIUs, KHUIICHHE,
BJIQYKHOCTH BO3/yXa, ITOBBIIICHKEC JABJICHUS Ta3a IMPU €ro HarpeBaHWH B 3aKPHITOM
cocyle, CBfA3b MEXKIY IapaMeTpaMd COCTOSHHMS Tra3a B H30IpoIleccax,
AIICKTPHU3ALNS TEJl, B3aUMO/ICHCTBHE 3apsJIOB;

OTIMCHIBATh MEXAHWUYECKOE NIBIDKCHHE, WCIONL3Ys (PU3NYECKHUe BEITUYWHBI:
KOOpJIMHATA, TYTh, MEpPEMEIICHNE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHia,
UMITYJIBC TeJla, KHHCTHYECKasi DHEPrus, MOTCHIMANbHAS DHEPTUsS, MEXaHUYCeCKas
paboTa, MexaHWYECKas MOIIHOCTh, IIPH OIHMCAHWHM IPABUIBLHO TPAKTOBAThH
(bU3UYECKUIT CMBICT HCIOJIb3YeMbIX BEIMYMH, WX OO0O3HAYCHUS U €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE NaHHYIO (DU3UYECKYIO BEIUYHHY C JIPYyTUMU
BEJIMYMHAMH;

OTMCHIBAaTh M3yYCHHBIC TEIUIOBBIC CBOMCTBA TEI M TEIUIOBBIC SBJICHUS,
UCIIONIB3Ysl (U3UYCCKHE BEIHMYMHBL: JaBJICHUE Tra3za, TEeMIeparypa, CpeaHss
KHHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBIKCHUS MOJICKYJI, CPEIHEKBAApaTUIHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS SHEprus, padoTa rasa,
KOA()(PUITMEHT MOJE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATEINSA; IIPH OIMCAHUU
NMPaBUIBLHO TPaAKTOBaTh (U3MYECKUH CMBICT MCIOJIB3YEMBIX BEIIMYUH, WX
0003HAUCHUS W CIUHUIBI, HAXOJUTh (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIMUYNHAM;

OTIMCHIBATh U3YYCHHBIC DJICKTPUICCKHE CBOWCTBA BEMIECTBA U AIEKTPUICCKUE
sIBJICHHSI (TIPOIIECCHI), UCITONB3Ys (PU3NUYECKHE BEIMYUHBI: DJICKTPUUICCKUN 3apsij,
AIIEKTPUYECKOE T0JIC, HAMPSHKEHHOCTD OIS, IMMOTEHIINAN, Pa3HOCTh IMOTCHIIUAJIOB,;
IpU ONMHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (PU3UUYECKHA CMBICT HCIOJIh3yEMbIX
BEIIMYMH, WX OOO3HAYCHMsS] M CIUHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO (U3UYECKYIO BEJTMYHHY C APYTUMH BEIMYUHAMY,

aHAM3UPOBaTh (PU3HYECKHE TMPOICCChI U SBIICHUS, UCIONIB3Yys (U3HUCCKHE
3aKOHBI M MPUHIMIIBL: 3aKOH BcemupHoro TsaroteHus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXPaHEHUS MEXaHMYECKOW DJHEPruu, 3aKOH COXPAHEHUS WMITYJIbCa,
MPUHITUI CYMEPIIO3UIINKA CHJI, TPUHIIMIT PAaBHONPABUS WHEPIUATIBHBIX CHCTEM
0TCUéTa, MOJICKYJIIPHO-KUHETHYCCKYI0 TCOPHUIO CTPOCHHS BEIICCTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEH KWHETHYCCKON DHEPTUHU TEIIOBOTO JBMIKCHHS MOJIEKYI C
aOCOJIFOTHOM TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUUECKOTO 3apsiga, 3akoH KyloHa, Mpu 3TOM pa3indarh CIOBECHYIO



(bOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKCHUE W yCIOBUS (TPaHMIIBI,
o0jacTu) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIE TPHUHIIMIBI JEHCTBHUS MAaIlllMH, MNPUOOPOB U
TEXHUUYECKUX YCTPOKMCTB; pa3inuaTh YCIOBUS UX OE30MMACHOTO HCIIOJIb30BAHUS B
IMOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C WCIIOJNIB30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUN, MPH 3TOM
dbopmynupoBaTh mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOuparh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHWS, MPOBOAWTH OMBIT U
(GbopMyIMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUsT (U3HMUECKUX BEITUYUH, MTPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHNUM;

UCCIICIOBATh  3aBUCUMOCTH  MEXIYy  (QU3NYSCKUMHU  BEIUYUHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpPOBaTh PE3yIbTaThl IMOIYYECHHON 3aBUCHMOCTUA (DU3WYECKUX BEIUYHH B
BU/JIe TAOJIUII ¥ TPaUKOB, AENIaTh BHIBOBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

coOrofaTh MpaBmia 0€30MacHOTO TPyJla MPHU MPOBEICHUU HCCIICIOBAHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4YeOHO-MCCIIEIOBATENbCKOM W MPOSKTHOM
JESATEILHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJadd C SBHO 3aJaHHOW (DU3HUECKOH MOJIENbIo,
UCTIONB3YS (hU3MUeCKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a yCIOBHS 33aa4u
BBIOUpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (DU3NUECKHE BETUYMHBI U (DOPMYIIHI,
HEOOXOaMMBIC I €€ PEIICHHs, MTPOBOIUTh PACU€Thl U OIEHWBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUCCKOU BEIINYUHBI,

pemaTh KaueCTBEHHBIC 3a7a4i: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IIENIOYKY PaCCYXJACHHUI C OMOpPONM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SBICHNUS;

WCIIOJI30BaTh ~ TPU  PEIMICHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
Y TIPEJCTABJICHUS Y9eOHOW W HAYyYHO-TIOMYJISIPHONH MHGOpMAIIUH, TOTYIYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH()OpMAIIHIO;

MIPUBOJNUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apYyOCKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TMPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrss 6€30MacHOCTH MPU O0pallleHUuH ¢ MpUOoOpaMu U TEXHUYECKUMHU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJNIIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TIpyHmne C BBHIMNOJHEHHEM pPAa3IMYHBIX COLUAIBHBIX POJE,
IUIAaHUPOBATH padOTy TPYIIbl, PalUOHAIBHO paCHpEAeNATh OO0S3aHHOCTU U
IJIAHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyaIlUsX, aJIeKBaTHO OILEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpUBaeMON POOIJIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMeEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW Hay4yHOM KapTHHbl MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKH WU
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
($u3NYECKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TNPUMEHEHUS W3YyYEHHBIX (U3HYECKUX MOJIENeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsifl, JTy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3aj1ay;

pacrno3HaBaTh (pU3NUECKHe sIBICHUS (IPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOUW (DU3UKH: 3IEKTpUUECKasi MPOBOAUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aUMOJCHCTBUE
MarHuToOB, OJJIGKTPOMAarHUTHas MHIYKUUSA, ACHCTBME MAarHUTHOIO TIOJIA Ha
IPOBOJHUK C TOKOM M JBIKYIIMHCS 3apsf, 3JEKTPOMAarHUTHBIE KoJjeOaHus U
BOJIHBI, TPSIMOJIMHEWHOE pPAaCHpOCTPaHEHUE CBETa, OTPAXKEHHUE, MNPETOMIICHUE,
uHTepdepeHys, audpakuus W TOMApPHU3AIUS  CBETa, JTUCIEPCUS  CBETa,
dboTtoanekTpudeckuii 3gdext (hoTodrddhexT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JUHEHYaToro CHeKTpa aToMa BOAOPOZAa, €CTECTBEHHass M MCKYCCTBEHHas
pazi0aKTUBHOCT;

OMHCHIBaTh H3YYEHHBbIE CBOWCTBA BEIECTBA (DJIEKTPUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  NPOBOJUMOCTh  Pa3jUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIEC SIBICHUSA (TPOLIECCHI), HMCMONb3Ys (U3MUECKUE BEIUYUHBL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AJIEKTPUYECKOE HANPSDKEHHE, AIEKTPHYECKOE
COINPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIas cuiia, paboTa TOKa,
WHIYKIMS MarHUTHOTO MOJs, cuia Awmrmepa, cuia JlopeHua, HWHIYKTUBHOCTD
KAaTYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeil, MepuoJl M YacToTa
Kojie0aHUN B KoJeOaTeNTbHOM KOHTYpe, 3apsii M CHja TOKa B Mpollecce
FapMOHMYECKHX JJIGKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE W
ONTHUYECKas CHWJa JIMH3bI, TPU OIMMCAHUHM MPABWIBHO TPAKTOBATh (HHU3MUECKU
CMBICTT HCTOJB3YEMBIX BEIWYUH, HMX OOO3HAYCHUS W EIAWHMIIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JaHHYI (HU3UYECKYI0 BEJIMYUHY C JIPYTUMHU
BEITUYMHAMU;



OMKCHIBATh M3YYCHHBbICE KBAHTOBBIC SIBICHUS U TPOLECCH, HCIONb3YS
¢uznyeckue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPHUOJ MOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SJ€p, IpPU OIUCAHUU INPABUIBHO TPAKTOBaThb (U3NYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHS M EIUHMIIBI, YKa3blBaTb (OPMYJIBL,
CBSI3BIBAIOIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYHMHAMH,
BBIUUCIISATH 3HAaUCHUE (PU3HUECKOIN BEIUYUHBL;

aHAJIM3UPOBaTh (PU3NUECKHUE MPOLECCHl U SABIECHUS, UCIONIB3Ys (hU3NUECKUE
3aKOHBI M MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapalieIbHOIO
COEIMHEHUs] TPOBOJHUKOB, 3aKkoH JDxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PacpOCTPAHEHHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DWHIITeHa 11 (oTorddekra,
3aKOH COXpAHEHMsI 3HEPIUHU, 3aKOH COXPAHEHHUs HMITYJIbCA, 3aKOH COXPAHEHUs
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpPAHEHMs] MacCOBOrO 4Mcia, ocTynatel bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIpAKEHHWE U YCJIOBHs (IpaHHUIbI, OOJACTH)
IPUMEHUMOCTH;

OIpEAEIIATh HAIlPaBJIEHUE BEKTOpA UHAYKLIUNA MarHUTHOTO 10JI IPOBOIHUKA
C TOKOM, CHJIbl AMIiepa U cuiisl JIopeHua;

CTPOUTh M ONHCHIBATH H300paXKEHHE, CO3/1aBaeMO€ IIJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENO0BAHUIO (PU3NYECKUX SBJICHUN U
IPOLECCOB C HUCIOJB30BAHUEM IPSAMBIX U KOCBEHHBIX HM3MEPEHUH: IPHU STOM
dbopmynupoBath mpobiieMy/3amadyy M THIOTE3y Yy4eOHOro SKCIEpPUMEHTa,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(GbopMyIupOBaTh BHIBOJIBI;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIIMYUH, IPU
3TOM BbIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMs] U HUCIOJb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHMM: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUZAE TAOIMI] U
rpa(uKoB, JAeJIaTh BbIBOJBI 10 PE3YJIbTaTaM UCCIICIOBAHHUS;

co0iroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeNOBATENIbCKOW U MPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMICTB M J1IAOOPaTOPHOIO
000pyI0BaHUS;

pemary pacu€THble 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJIENbIO,
UCTIONB3YS (hU3MUECKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCJIOBHS 3aJauu



BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BETUYHHBI U (POPMYJIBI,
HEOOXOuMbIe 171 €€ pEelIeHUs, MPOBOIUTH PacuéThl M OICHMBATh PEaTbHOCTD
MOJy4YE€HHOTO 3HAUY€HUs (PU3HUECKON BETMYUHBL

pelaTh KaueCTBEHHbIE 3a7a4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUM C OMOpOM Ha HM3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYecKue SBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJad  COBPEMEHHBIC
UH(OPMAIMOHHbIE TEXHOJIOTHH JIS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU
U MPEACTABJICHUS] YYEOHOW U HAyYHO-TIOMYJIIPHON MHGOpPMALIMH, MTOJTYYEHHON U3
Pa3IMYHBIX UCTOUHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOJTYyYaeMyto HH(pOopMaIuio;

OOBSCHITh TPHUHIUIBI JIEWCTBHUS MAIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU,

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIs1 obecrieueHrss 6€30MacHOCTH MPU O0pallieHUuH ¢ MpUOoOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TIpymdmne C BBHIMNOJHEHHEM pPAa3IMYHBIX COLUAIBHBIX POJE,
IUIAaHUPOBATh padOTy TPYIIIbl, PalMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE paCCMATPUBAEMOM TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3ie/ioB (uu¢posbIe) Hara
Ne i/ Kontponbnbsie  IlpakTnyeckue
TeM NMPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE dakTuueckas
padoThI padoThI
pecypchl
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O IO3HAHUSA
11 ®u3nKa U METO/Ibl HAYYHOT'O 5 bubmmoreka [JOK
' MO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
Bbu6nmuoreka [JOK
21 Kunemariia > https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
22 Husamiica ! https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
2.3 3aKOHBI COXPAHCHHS B MEXAHUKE 6 1 1 https://m.edso.ru/7f41bf72
HWroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubmmoreka [JOK
' KUHETHYECKOU TEOPHUHU https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
32 OCHOBBI TCPMOAHHAMH K1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS 5 bubmmoreka [IOK

BenecTsa. PazoBble NEPEX0bI

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



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

24

Paznen 4. JIEKTPOJANHAMUKA
Bbu6nuoreka [JOK

4.1 DeKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
4.2 [ToCTOSIHHBIN 2TEKTPUYECKUN 12 bubmmoreka [JOK

' TOK. TOKHM B pa3IM4HBIX cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHoe Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcsbl
Paznen 1. DJIEKTPOJANHAMUKA
11 MarunuTtHoe noje. IeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' VHYKIHS https://m.edso00.ru/7f41c97c
Hroro no pazueny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHu4ecKkue U AIEeKTPOMAarHUTHBIC 9 1 bu6nuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
59 MexaHn4yeckHe U 3J€KTPOMarHUTHBIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmunoreka LIOK
23 Onrikca 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUAILHOU TEOPUH 4 1 bubmunoreka LIOK
' OTHOCHUTEJbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
N but6mmoreka [IOK
4.1 DJIEMEHTHI KBAHTOBOM OITUKHU 6 https://m.edso.ru/7f41c97¢
4.2 Crpoenue aToma 4 Bu6muotexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

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

Hroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPU3UKH 7 ng;;ﬂ?:g;gﬁﬁ £41c97¢
Hroro no pazueny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ng;;ﬂ?:g;gﬁﬁ £41c97¢
Hroro no pazueny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne Tema ypoka Hara uudgposbie Hdara
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE daxkTuueckas
pecypchl
1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuoteka [JOK
METO/Ibl TO3HAHUS OKPY>KAIOILEr0 MUpPa 04.09.2023 | https://m.edsoo.ru/ff0c32e2
Po ecTo ¢u3 0 OBa
2 | compeemmott yanolt s e ) BuGamotexa [10K
P . v P vp ’ 05.09.2023 @ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEeTLHOCTH JIIOICH
MexaHI/I‘-IGCKOG JOBUXKCHUC. OTHOCI/ITG.HBHOCTB
3 MeXaHUIeCKOro ABIKeHus. [lepemelenue 1 bubnnorexa [IOK
8 - epeMert ’ 11.09.2023 = https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE IPAMOINHENHOE NBUKECHUE 1 bubnmorexa LOK
p P A 12.09.2023 | https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE 1 bu6nuoreka [IOK
JBHIKCHHE 18.09.2023 | https://m.edsoo.ru/ff0c372e
6 CBobOonHOe majeHue. Y CKopeHue 1 bubmmoreka [JOK
CcBOOOIHOTO ITaEHUS 19.09.2023 = https://m.edsoo.ru/ff0c39cc
7 Kpusonuneiinoe neuxenue. J[BrmxeHue 1 bubmuoteka [JOK
MaTepUaIbHOW TOUKH 110 OKPYKHOCTH 25.09.2023 | https://m.edsoo.ru/ffOc3ada
[Tpunin oTHocuTENnbHOCTH [ anumnes.
8 HNueprnuansabie cucTeMbl oTcyeTta. I1epBoIit 1 bubmmorexa LOK
P - Hep 26.09.2023 = https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [IpuHnun cynepno3nuuu 1 bubmmoreka [JOK
cui. Bropoii 3akon HeroToHa miist 02.10.2023  https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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MaTepUaJIbHOU TOYKU

10 Tperuii 3akoH HeloTOHA 119 MaTepraIbHbBIX bubmuotexa [JOK
TOYEK 03.10.2023  https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMUPHOTO TAroreHus. Cuna bubmmoreka [JOK
TsokecTu. [lepBas kocMudeckasi CKOPOCTh 09.10.2023  https://m.edsoo.ru/ff0c3d00
bubmunoreka LIOK
12 . I'yka. B
Cuna ynpyroctit. 3axont I'yka. Bec tena 10.10.2023 = https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagdumment tpenus. Cuna
13 COIT OTI;IBHGHHH II (11)/1(1) Blj/I)KeHI/II/II)TG.Ha B bubnnotexa HOK
P pA 16.10.2023  https://m.edsoo.ru/ff0c3f76
KUAKOCTHU UJIU I'a3¢C
[ToctynarensHoe U BpaliaTeiabHOE ABMKEHUE
14 a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHITBI. bu6nuoreka [IOK
[1ne4o cunbl. YcnoBus paBHOBECUS TBEPAOTO 17.10.2023 @ https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI
15 MaTepualbHbIX ToOUeK. IMmynbce cumbl. 3akoH bubmmoreka [JOK
COXpaHEHHUs UMITyJIbca. PeakTuBHOE 23.10.2023  https://m.edsoo.ru/ff0c43d6
JBUKECHHE
Pabota u MmomHOCTh cuibl. KnHeTnueckas
16 SHEPTHs MaTepuabHON ToukH. Teopema 00 bubmorexa [JOK
P P - P 24.10.2023  https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKOW SHEPTUHI
ITorenunansHas sHeprus. [loreHnnanbHas
17 SHEPrus ynpyro aeopMupOBaHHON bubmmoreka [JOK
npykuHbl. [loTeHIManbpHas SHEPTUs Tena 07.11.2023  https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
HOTGHI_II/Ia.HBHBIG 1 HCTIOTCHI U AJIBHBIC CHUJIBI.
18 CBs13b pabOTHI HEITOTEHITUATBHBIX CHJI C bubmorexa [IOK
P 13.11.2023 = https://m.edsoo.ru/ff0c478c

W3MEHEHHEM MEXaHHMYSCKOM OHCPIrUuun
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CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTrUun

19

JlaboparopHas pabota «lccrnenoBanue cB3U
pabOThI CHITBI C K3MEHEHHUEM MEXaHUYEeCKOU
SHEPIUU Tejia Ha TPUMEPE PaCTIKCHHUS
PE3UHOBOTO JKI'YTa»

14.11.2023

20

KonTtponbnas padota mo teme «Knnemaruka.
Jlunamuka. 3aKOHBI COXpaHEHMSI B
MEXaHUKE

20.11.2023

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

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newxkenue. ubdysus

21.11.2023

bu6moreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKEHUS U B3aUMOJACHCTBUS
YacTHI] BelecTBa. Moienu CTpoeHHs Ta30B,
KUJKOCTEH U TBEPABIX Tell

27.11.2023

23

Macca monexyin. KonnuecTBo BenecTsa.
[TocTostnuas ABoraapo

28.11.2023

24

TemnoBoe paBHOBecue. TemnepaTypa u e€
n3mepenue. lllkana remneparyp Llenbcus

04.12.2023

25

HUneansueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

05.12.2023

bubmunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AbcomoTHas TeMIiepaTypa Kak Mepa cpeaHei
KUHETUYCSCKOM OHCPIUur ABHUIKCHUS MOJICKYIJI.
VYpasuenue MenaeneeBa-Knanelipona

11.12.2023

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

12.12.2023

28

JlaGopaTtopHnas pabora «HcciaenoBanue
3aBUCUMOCTH MEX]y MapaMeTpamMu

18.12.2023



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

COCTOSAHUA pAa3pPCIKCHHOIO Ira3a»

M3omporieccrl B HI€aTbHOM Ta3e U UX

bu6mmoreka [IOK

29
rpaduyueckoe npeacTaBIeHue 19.12.2023 @ https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus TepMOAMHAMUYECKON
30 CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUS. bubmuoreka [IOK
KonudecTBo TemtoTs! u pabora. BHyTpeHHSs s 25.12.2023  https://m.edsoo.ru/ff0c5952
SHEPTruUsl OTHOATOMHOTO UJICAIbHOTO Tra3a
31 Buasl Tenonepenaun bubmorexa [JOK
A pest 26.12.2023  https://m.edsoo.ru/ff0c5c36
VY ienbHas TEIIOEMKOCTH BEILIECTBA.
32 KonundecTBo TENa0ThI MpU TEIUIONEpeaue bubmorexa IOK
y P PEAGTE: 08.01.2024  https://m.edsoo.ru/ff0c5¢36
AnmabaTtHbIi poriecc
33 IlepBblii 3aKOH TEPMOJAMHAMUKHU U €TO bu6nuoreka [IOK
IIPUMEHEHHE K U30IIpoLeccam 09.01.2024 = https://m.edsoo.ru/ffOc5Sefc
34 HeoGpaTtumocTs npoiieccoB B IpUpo/Ie. bubmmoreka [JOK
BTtopoii 3akoH TepMOAMHAMUKH 15.01.2024  https://m.edsoo.ru/ff0c6230
35 [Mpunuun nevicreus u KI1J1 remioBoi bubmunoreka LIOK
MaIIuHbI 16.01.2024  https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJ1 99 01.2024
37 DKOJIOTHYECKHE TTPOOIIEMBI TEIIJIOIHEPTETUKH 93.01.2024
38 O6o6mmaromuii ypok «MolekymsipHast bu6nuoreka [IOK
¢usnka. OCHOBBI TEPMOIMHAMHKI 29.01.2024 @ https://m.edsoo.ru/ff0c6938
KoHnTtponbHas paborta mo Teme
39 «MonekynspHas ¢puzuka. OCHOBBI bubmorexa [TOK
Yp ' 30.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBanre U KOHIEHCAITUS. bu6mmoreka [IOK
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Ucnapenue u kuneHue 05.02.2024  https://m.edsoo.ru/ff0c63b6
41 AOcCOI0THAS U OTHOCHUTEIIbHAS BIIAYKHOCTh bubmuotexa [JOK
Bo3ayxa. HacelmeHHsbIil map 06.02.2024 = https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannuueckue u
42 amop¢Hble Tera. AHU30TPOIUS CBOMCTB bubmmoreka [JOK
KpUCTaLIOB. JKHIKNE KPUCTAILIBIL. 12.02.2024  https://m.edsoo.ru/ff0c65f0
CoBpeMEHHbIE MaTepHUATbI
43 [InaBneHue u Kkpucramumzanus. Y genbHas bubnmoreka [JOK
tertoTa riaBneHus. Cyoaumanus 13.02.2024  https://m.edsoo.ru/ffOc6708
bu6mmoreka [IOK
44
YpasHeHHe TEMI0BOro bananca 19.02.2024  https://m.edsoo.ru/ff0c6820
45 DJIeKTpHU3alus Tell. DNEKTPUUECKUN 3apsi. bu6nuoreka [IOK
JIBa BuJa IEKTPUUECKUX 3apsii0OB 20.02.2024  https://m.edsoo.ru/ffOc6bcc
ITpoBOHUKH, TUDIEKTPUK
46 n(fn HOBO HI?KI/I BaEEII;I cI/(I):: aHEHUS bubmorexa [JOK
YHPOROA ' P 26.02.2024  https://m.edsoo.ru/ff0cébcc
AJIEKTPUIECKOTO 3apsijia
47 B3aumopeiictBue 3apsnoB. 3akoH KynoHa. bubmmoreka [JOK
ToueuHbIi 2IEKTPUUECKUN 3aps] 27.02.2024  https://m.edsoo.ru/ffOc6ces
Hanpsx€HHOCTB 2JIEKTPUUECKOTO TOJISI.
48 IIpuHOUI CYIIEpHO3UINHT IEKTPUUECKUX bubmmorexa [OK
P . yHep B} P 04.03.2024  https://m.edsoo.ru/ffoc6df2
nojei. Jluaum HaIps’KCHHOCTHU
49 PaGora cui 31eKTpocTaTHuecKoro moJsl. bubmmoreka [JOK
ITorennuan. Pa3HOCTE MOTEHITHATIOB 05.03.2024  https://m.edsoo.ru/ff0c6f00
IIpoBOHUKM U JTUBTIEKTPUKHU B
50 anpeKT l([)CTaTI/I‘-IeI([:KOM nonIe bubmorexa [JOK
P ' 11.03.2024  https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
N bu6mmoreka [IOK
1 K
> uextpotuiocts. Komaencarop 12.03.2024  https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DIEeKTPOEMKOCTH IJIOCKOT0 KOHACHCATOPA.
DHeprus 3apsHKEeHHOTO KOHIEHCATopa

18.03.2024

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"

19.03.2024

54

[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAJILHOTO arrapara,
CTPYMHOTO MPUHTEPA. DIEKTPOCTATHUECKAS
3anTa. 3a3eMIICHUE 3IEKTPONPUOOPOB

01.04.2024

55

DIJIEKTPUUYECKUH TOK, YCIOBHUS €TI0
cymiectBoBanus. [loctossHHbIN TOK. Cuia
toka. Hanpsbxkenune. ConpoTuiieHrE. 3aKOH
Oma 1i1g yyacTka 1enu

02.04.2024

56

[TocnemoBarenbHOE, TAPAILIEIEHOE,
CMEIIAaHHOE COeTMHEHHNE TIPOBOTHIKOB.
JlaGopaTtophnas pabora «3yuenue
CMEIIIAaHHOTO COCTMHEHHS PE3UCTOPOB)

08.04.2024

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOc74f0

S7

PaboTta 1 MOIITHOCTH ANEKTPUYECKOTO TOKA.
3akoH [[xoyns-Jlenma

09.04.2024

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa AJis TOJTHOM (3aMKHYTOM )

BHGKTpHHGCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopatopnas pabora «3mepenue D/1C
HNCTOYHHKA TOKA U €TI0 BHYTPCHHCTO
COIPOTHBIICHUS»

15.04.2024

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

DJEeKTPOHHAs! IPOBOJUMOCTD TBEPIBIX
METaJUIOB. 3aBHCUMOCTb COITPOTHBIICHUS
METaJUIOB OT TeMIepaTyphl.
CBepxnpoBOAUMOCTb

16.04.2024

60

DJIeKTpUUYECKUI TOK B Bakyyme. CBOMCTBa



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

JJIEKTPOHHBIX ITyYKOB

22.04.2024

[TomynpoBoIHUKH, UX COOCTBEHHAs U

61 IpUMecHas IpoBoauMocTs. CBoiicTBa p—n- 1 bubmmorexa [OK
P POBOA ' P 23.04.2024  https://m.edsoo.ru/ffOc84ae
nepexoa. [1oaynpoBoAHUKOBBIE TPHOOPEI
DJIEKTPUUYECKUI TOK B pacTBOpax v
62 paciuiaBax 3JIEKTPOIUTOB. 1 bu6nuoreka [JOK
DNIEKTPOJIUTHYECKAS AUCCOIALIMSI. 29.04.2024 = https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUH TOK B razax.
63 CaMOCTOSITENLHBINA 1 HECAMOCTOATEIbHBIN 1 bubmorexa HOK
30.04.2024  https://m.edsoo.ru/ffOc84ae
pazpsaa. Monnus. [1na3zma
Onex €CKHE 60 CTpoOMCTBa
6 mpaxmscosos npmenomme. lpaowra ) BuGmmorexa L1OK
P P P 06.05.2024 = https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30MaCHOCTHA
N but6mmoreka [IOK
65 OGobmaromuii ypox «IAeKTpouHaMHKaY ! 07.05.2024  https://m.edsoo.ru/ffOc88be
KoHnTtponbHas paborta mo Teme
66 «nekTpocratuka. [locTossHHBIN 1 bu6nuoreka [JOK
IEKTpUYECKUH TOK. TOKM B pa3In4HbIX 13.05.2024  https://m.edsoo.ru/ff0c8a8a
cpemax»
67 Pesepsuslit ypok. KonTponbHas pabora no 1 bubmmoreka [JOK
Teme "DNeKTpoauHaMuKa" 14.05.2024  https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O0o0aronuii ypox mo 1 Bu6muotexa [JOK
temaM 10 Kiacca 20.05.2024  https://m.edsoo.ru/ffOc8f6¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Tema ypoka Hdara uudgposbie Hara
n/n Bcero H3yYCHUS oOpa3oBaTeJibHbIE bakTuyeckas
pecypchbl

ITocTOsTHHBIE MATHUTEL K UX

1 B3aumoieiicTBue. MarautHoe nose. Bektop 1 bubnuotexa [JOK
MarHuTHON MHAYKIUU. JINHUM MarHUTHOU 05.09.2023  https://m.edsoo.ru/ff0c9778
WHIYKIIHA
MarsuTHOE 1oJie TPOBOJHUKA C TOKOM.

2 OmnbliT Opcrena. BzaumoaencTaue 1 bubmmorexa [OK

peTena. A 07.09.2023  https://m.edsoo.ru/ffOc98fe

MTPOBOTHUKOB C TOKOM

3 JlaGopatopnas pabora «M3yueHue 1 Bu6muotexa [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM) 12.09.2023 @ https://m.edsoo.ru/ffOc98fe
JlelicTBME MarHUTHOTO TOJIS1 HA IPOBOJHUK C

4 tokoMm. Cuita Amniepa. JlabopaTopHasi paborta 1 bu6nuoreka [IOK
«HccnenoBanue AeUCTBUSA IOCTOSHHOIO 14.09.2023  https://m.edsoo.ru/ff0c9acO
MarfHiTa Ha paMKy C TOKOM»
JleicTBMEe MarHUTHOTO TOJISI Ha

5 BIDK cs 3apspKeHHyYIo yactury. Cuia 1 bubmmorexa [OK
ABIDIYIILYIO p yro w 19.09.2023  https://m.edsoo.ru/ff0c9df4
Jlopenua. Pa6ora cumst Jlopenia
DJnieKTpoMarHuTHas MHaykuus. [Totok
BEKTOpa MarHuTHOW uHAYKuu. IJC

6 N 1
WHJYKIHAU. 3aKOH AJIEKTPOMAarHUTHOM 21.09.2023
nHaykuu Gapanes

7 Jlaboparopnas padota «VccrnenoBanue 1 bubmmoreka [JOK
SIBJICHUSI DJIEKTPOMArHUTHOW UHAYKIIUK 26.09.2023 | https://m.edsoo.ru/ffOcal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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https://m.edsoo.ru/ff0ca150

NHayKTUBHOCTB. SIBIE€HNE CAMOUHAYKIUH.
OJ1C caMOMHAYKIIMUA. DHEPTHUS MAarHUTHOTO
MOJIsl KaTYIIKU ¢ TOKOM. DJIEKTPOMArHUTHOE
moJie

28.09.2023

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue yCcTpoiCTBa U UX IPUMEHEHUE:
ITIOCTOSIHHBIE MATHUTBHI, 3JIEKTPOMArHUTHI,
JNIEKTPOABUIATENb, YCKOPUTEIN
JJIEMEHTAPHBIX YaCTHL], UHIYKIIMOHHAS I1€Yb

03.10.2023

10

O6o6matomuii ypok «MarauTHoe moJe.
DNeKTpOMarHuTHast UHIYKITUS

05.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KontponbHas padoTa nmo teme «MarautHoe
noJie. DNeKTPOMarHuTHast UHAYKLIHS)

10.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKIE KOJIeOaHMUS.
I"apmonuueckue konedanus. Y paBHEHHE
rapMOHHYECKHUX Kojiebanui. [IpeBpamenne
SHEPTUU

12.10.2023

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas padota «VccrnenoBanue
3aBUCHMOCTH MEPUO/Ia MAITBIX KOJIeOaHHU
rpy3a Ha HUTHU OT JUIMHBI HUTH U MacChl
rpy3a»

17.10.2023

14

Konebarenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B UJaIbHOM
KOJIeOaTeTbHOM KOHTYpe. AHAJIOTHS MEXIy
MEXaHWYECKUMH U 3JIEKTPOMATrHUTHBIMH
KoJIe0aHUAMHU

19.10.2023

bubmunoreka LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
OHCPIHUU B UACAIIBHOM KOH€6aTeHBHOM
KOHTYpE

24.10.2023

bubmunoreka LIOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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[IpencraBienne 0 3aTyXalONMX KOJIeOaHUSX.
BreinykaeHHbIe MEXaHUYeCKue KoJieOaHusl.

Bbubmunoreka LIOK

16 Pe3onanc. BeinyxaeHHbIC 26.10.2023 | https://m.edsoo.ru/ffOcbb86
AJIEKTPOMAarHUTHbIE KojeOaHus
IlepemenHsbIil Tok. CUHYCOUJAIBHBIN
17 IIEPEMEHHBII TOK. MOIITHOCTh NEPEMEHHOTO Bu6muotexa [JOK
TOKa. AMIUTUTYAHOE U JEHCTBYIOIIEE 07.11.2023  https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIbI TOKA M HAMPSHKEHUS
Tpanchopmarop. [IpousBoacTso, nepenava u
18 .
noTpediieHne NEKTPUIECKON YHEPTHH 09.11.2023
YCTpolCTBO M MPAaKTUUECKOE TPUMEHEHUE
19 AIIEKTPUIECKOTO 3BOHKA, TeHepaTopa bubmorexa [IOK
. 14.11.2023 = https://m.edsoo.ru/ffOcc324
MEPEMEHHOT0 TOKa, JTMHHUM dJIeKTpornepead
DKOJOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE
20 anekTposneprun. Kymerypa I/ICH(‘)IJ'II)SOBaHI/ISI 16.11.2023
ANEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHnudeckue BOJIHEI, YCJIOBUSA
91 pacnpoctpanenus. [lepuoa. Ckopoctb bubmmoreka [JOK
pactpoCTpaHeHUs U JIJTHHA BOJIHBI. 21.11.2023 = https://m.edsoo.ru/ffOccab4
[Tonepeunble ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubmmoreka [JOK
Bricota Tona. Tem0p 3ByKa 23.11.2023 = https://m.edsoo.ru/ff0cccOc
93 DJIEKTPOMAarHUTHbHIE BOJIHBI, UX CBOMCTBA U bu6nuoreka [IOK
ckopocTb. [lIkana 3neKTpoMarHuTHEIX BOJIH 28.11.2023  https://m.edsoo.ru/ffOccfe
24 [TpuHIMIIBI paUOCBSI3U U TEIEBUACHUS.
PazButue cpenct cBsa3u. Paanonoxanus 30.11.2023
bubmunoreka LIOK
25 KonTponpnas pabota «KonebaHus u BOIHBD) 05.12.2023  https://m.edsoo.ru/ff0cc6



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
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[IpssMOnMHENHOE PaCIIPOCTPAHEHUE CBETA B

Bbubmunoreka LIOK

26 OZHOPOAHOI Cpejte. TOUCHHbII HCTOHHHK 07.12.2023  https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OtpaxxeHne cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [locTpoeHne n300pakeHUH B TIIOCKOM bubmorexa [JOK
' P P 12.12.2023  https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue ceta. [lonHOE BHYTpEHHEE
28 orpaxeHnue. [IpenenbHbIil yroi MoiaHoro Bubmmorexa [IOK
P - PeA " 14.12.2023  https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPaXECHUS
29 Jlaboparopunas pabota «3mepenue bubmmoreka [JOK
I10Ka3aTelisl IPEJIOMIICHUS CTEKIIa 19.12.2023 = https://m.edsoo.ru/ffOcd67a
Jlunssl. [TocTpoenue n3o00paxkeHuil B TUH3E.
30 ®dopmysa TOHKOH JIMH3bI. Y BeIMYCHHE bubmmorexa LIOK
Py ' 21.12.2023  https://m.edsoo.ru/ff0cddle
JIH3BI
31 JlaGopatopnas pabora «/ccnenoBanue
CBOMCTB M300paKEHUN B IMH3AX) 26.12.2023
Jucnepcus ceera. CIoKHBIA COCTaB OEII0TO
32 . . JIab 0
ceera. L[Ber. JlaboparopHas padoTa 9812 2023
«HabnroieHne qucriepcuu CBeTa
33 WnTepdepennus creta. Audpakius ceera. bubmmoreka [JOK
Judpakuronnas pemeéTka 09.01.2024  https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. Bu6muotexa [JOK
[Monsipuszanus ceera 11.01.2024 = https://m.edsoo.ru/ffOcf02e
OnTuyeckne MpuOOPHI U YCTPOUCTBA U
35
YCIIOBUS UX 0€30IaCHOTO TPUMEHEHUS 16.01.2024
['paHu1IBl TPUMEHMMOCTH KJIACCUYECKOU
36 MexaHuku. [locTynarsl cienuanbHOM Teopun bubmmorexa LIOK
] Y . P 18.01.2024  https://m.edsoo.ru/ff0cf862

OTHOCHUTCIBHOCTHU



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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OTHOCUTENBHOCTh OOTHOBPCMCHHOCTH.

Bbubmunoreka LIOK

37
3ameJieHne BpeMEHH B COKpAIEHNE JUTHHBI 23.01.2024 | https://m.edsoo.ru/ffOcfad?2
OHeprus U UMIYJIbC PENSITUBUCTCKON
38 yacTUnbl. CBsA3b MAcChl C DHEPTUEH U bubmmorexa TIOK
' P 25.01.2024  https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPIUsl MOKOs
39 Kontponbras padota «Ontuka. OCHOBBI bu6nuoreka [IOK
CHELUAJIbHON TEOPUU OTHOCUTEIbHOCTH 30.01.2024  https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Tnanka. Dueprus u bubnmoreka [JOK
UMITYJTBC (POTOHA 01.02.2024  https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccnenoBanue Gporodddekra. bu6nuoreka [IOK
Omnprtet A. I'. CToneroBa 06.02.2024  https://m.edsoo.ru/ffOcffc4
3akonbl Pportodrddexra. YpaBHeHUE
42 BﬁHmTegHa H(lf)l(b(l)OToa(l)(;@)eKTa «Kpacnas bubmorexa [TOK
8 e 08.02.2024  https://m.edsoo.ru/ff0d015e
rpanuna» Gotordpdexra
43 Hasnenue ceera. OnbiTe [1. H. JIeGenena. bubmuoreka [{OK
XUMHYECKOE NEUCTBHUE CBETA 13.02.2024 | https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCTpoNuCTBA U MIPAKTHUECKOE
44 :
npUMeHeHHe: (POTOIIEMEHT, (POTOJATUHK, 15.02.2024
CONTHEYHas OaTapesi, CBETOUO]T
45 Pemenue 3agad mo reme «JIE€MEHTBI bubnuotexa [JOK
KBAHTOBOM ONTHUKN 20.02.2024  https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnBITEI
46 Pezepdopna mo paccesHuio o-4actu bubmorexa [JOK
pOOpA p t 22.02.2024  https://m.edsoo.ru/ffod091a
[InanerapHast MoJieIb aToMa
bubmunoreka LIOK
47 Hocryratst bopa 27.02.2024  https://m.edsoo.ru/ff0dOafa
48 Nznyuenue u nornomieHrue GOTOHOB MPH bu6nuoreka [IOK
IIEPEX0/I€ ATOMA C OJJHOTO YPOBHS DHEPTUU 29.02.2024  https://m.edsoo.ru/ff0dOafa
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Ha Apyrou. Buasl ciekTpos

49

BonHoBEIE cBOiicTBa yacTull. BoIHEI e
Bpoiinsa. KopnyckynisspHO-BOIHOBOM
nyanu3Mm. CIOHTaHHOE U BBIHYKJIEHHOE
U3IIy4eHUE

05.03.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATIMOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenunio cocrasa
PaANOAKTUBHOTO U3ITYyUEHUS

07.03.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CnoiicTBa anbda-, 6eTa-, raMMa-u3IydCHHSI.

Brnusinue paguoakTUBHOCTH Ha KUBbIE
OpraHU3MBbI

12.03.2024

52

OTkpbITHE IPOTOHA U HEUTPOHA. M30TOMBI.
Anbda-pacnazg. DIEKTPOHHBIN U
MMO3UTPOHHBINA OeTa-pacman. ["amma-
U3ITy4yeHue

14.03.2024

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HYKJIOHOB B siipe. SInepHble
peakumu. SnepHsiit peaktop. [Ipobiemsl,
MIEPCIIEKTUBBI, IKOJIOTHYECKUE ACTIEKThI
SIICPHOM HEPTETUKU

19.03.2024

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulbl. OTKpBITHE
MO3UTpOHA. MeToIbl HAOMIOACHUS U
pPErucTpaluy JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMoAeHCTBUA. EAHCTBO usnueckoi
KapTUHBI MUPa»

21.03.2024

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue
3Bé3£[BI, IIJIaHCThI, ©X BUAUMOC IBUKCHUC.
CosHeuHas cucrema

02.04.2024



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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56

Comnnaue. ConHeuHast aKTUBHOCTb. MICTOUYHUK
sHeprun CoJiHIIa U 3BE3]T

04.04.2024

S7

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3bI ITTaBHOM ITOCJIEA0BATEIILHOCTH.
Buytpennee ctpoenue 38é31. CoOBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spostronny CoJtHIA U 3BE3

09.04.2024

58

Muneunsiii Ilyre — Hama 'anakTuka.
ITonoxxenne u nBuxenne CosHua B
lNanaktuke. I'anmaktuku. YEpHbIE NBIPHI B
sIpax rajJakThK

11.04.2024

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usinydeHue.
Meraranaktuka

16.04.2024

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

18.04.2024

61

KonrtponbHas pabota «1eMEeHTHI
aCTPOHOMMUH U aCTPOPUIUKI»

23.04.2024

62

Oo6o06maromuit ypok. Pois pusuxu n
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLIMAJIbHON M THYECKOM
cdepax AeITeTbHOCTH YeIOBEKa

25.04.2024

63

O6o0maromuii ypok. Poibs u mecto Gusnuku
U aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU
KapTUHE MHpa

30.04.2024

64

O6o0maromuii ypok. Pons ¢puzundeckoit
Teopur B (POPMUPOBAHHH TTPEJICTABICHHUHA O
(bU3UYECKON KapTHHE MUpPA

02.05.2024




O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTHHBI MHpPa B 00ILEM PsTy COBPEMEHHBIX

05 €CTECTBEHHO-HAYYHBIX MPECTaBICHUH O ! 07.05.2024
pUpoe
66 PesepBHbIil ypok. MarautHoe mnoie. 1
DNeKTpOMarHuTHas MHAYKLINS 14.05.2024
PezepBubiii ypok. Ontuka. OCHOBBI
67 - 1
CHeIUaIbHON TEOPUU OTHOCUTEIBLHOCTH 16.05.2024
68 Pesepnbiii ypok. KBanroBas ¢uzuka. 1 bubnmoreka [JOK
DNeMEeHTHI aCTPOHOMUH U aCTPOPHU3UKH 21.05.2024  https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 10 knacc/ Makumes I'.5., byxosues b.b., Corckuit H.H. oz
penaxiueii [TapdenteeBoit H.A., AkirmonepHoe o6mecTBo «M3marenscTBo
«IIpocsemenue»

» ®usuka, 11 kmace/ Msaxumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakiueit [TapdpentreBoit H.A., AkuronepHoe o61ecTBo «M3narenbcTBo

((HpOCBGHlGHI/IG»

METOAUYECKUE MATEPHUAJIBI J1JI51 YYUTEJISA
[IporpamMmbl ocHOBHOTO 00111er0 0OpazoBanus. Puznka. 7 — 9 Kiaccel

(aBTopbl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.fizika.ru






