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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 ydyeOoHoro npeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3alUsIX Poccuiickoi denepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh pEAM3alUUd MEXKIIPEAMETHBIX
CBs3el (DM3BHKM C €CTECTBEHHO-HAYYHBIMHU YYEOHBIMH IpeaAMeTamMu. B Hel
ONPENEISAIOTCS OCHOBHBIEC 1I€JIM M3y4YeHUsl (DU3UKU HA YPOBHE CPEAHEro OOIIEero
o0pa3oBaHus, IUIAHUPYEMBIE PE3YNIbTAThl OCBOEHHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm 00ydeHusl.

duszuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u actpoHommen. Vcmonp30BaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep ¢ pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHsS] HOBBIX MAaTEPHUAlOB C 3aJaHHBIMH CBOWCTBAMH U JPYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaronuxcs, B (opMupoBaHHE YMEHUN MPUMEHSTH
HAy4YHbIA METO/I MO3HAHUS NP BHINIOJHEHUU UMHU YYE€OHBIX UCCIEAOBaHUM.

B ocHoBy Kkypca ¢u3MKdA UIsi YPOBHS CpeaHEro ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISECTCA JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKON, 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 MaTEpHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

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

Hoes »sxonocuzayuu peanus3yeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKICHUS
npo0sIeM palMoOHAIBLHOTO IPUPOIOOIB30BAHUS U HKOJIOTMYECKOI 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHUs SBISAIOTCA (Pu3mueckue Teopuu (PopMHUpOBaHUE MPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEJACTaBICHUSX O MPUPOJE, TPaHMIIAX
OPUMEHUMOCTH TEOpUM, JJIsl OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHCTeMHO-ACSITENBPHOCTHBIN TOIX0 B Kypce (U3UKU Pean3yeTcs MPEeKIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCH.
Jns  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YUYEHUYECKUX
OpaKTHUECKUX PalOoT. BoljeneHne B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUIi KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4YaCTHUKAMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHalleHuss kabuHera ¢usuku. [lpu »d>ToM obOecreuynBaeTCsi  OBJAJCHUE
00yJaronmMuCsd yMEHUSMU TPOBOJUTh KOCBEHHBIC W3MEPEHUS, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIOKEHHBIX THUIIOTES.

bosnbiioe BHUMaHUE YAENSAETCS PEUICHUI0 PACUETHBIX M KayeCTBEHHBIX
3anad. Ilpu sToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33Jla4yd C SIBHO
3aJlaHHON (PU3UIECKON MOJICIIBIO, TIO3BOJISIFOIINE TPUMEHSTh U3yYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUPYS 3HAHHUS U3
pa3HbIX pa3nesnoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBJICHUH M TPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH AJI CHTYallld MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusimMu PI'OC COO k MarepuansbHO-
TEXHUYECKOMY OO€CleUeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3KMKN Ha YpOBHE CpeHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
pEeIMETHOT0 KaOuHeTa (M3MKU WM B YCJIOBHMSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIa. B kabunHere (pu3MKu TOMKHO OBITH
HE0OX0aMMOe JIabopaTopHOE OOOpYAOBaHUE JUIsl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
000pyI0BaHUE.

JlemoHCcTpanmoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBUH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHeYMBAaeT IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIUil aiis
UCCIICIOBAaHMUSI ~ U3YyYaeMbIX SIBICHMA M  TIPOLECCOB, OSMIHUPUYECKHX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMECHCHHIA.

JlabopatopHoe o0OOpymOBaHHE [JISi YYEHWYECKUX NPAKTHUECKUX pPaboT
dopMupyeTcss B BHE TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOOydamomuxcs. TemaTHuecKue KOMIUIEKTbI
Ja00paTOpHOTO O0OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU aHAJIOTOBBIX U IM(PPOBHIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBHIX J1a00paTOpU.

OCHOBHBIMU LENISIMU U3y4€HUA (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
HCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

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

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAHHEM
duznyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKK AL PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKM Ha ypOBHE CPEIHETO 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
OoOBsSICHEHHS] (U3NUYECKUX SBJICHUW B TIPUPOJAE U JJS TPHHITHUS
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IuYHbIX 3a7ad4 C $BHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MNOJApPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
¢u3NYECKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmamuu,
OTpeziesIeHus JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

e CO3JaHUE YCJIOBUU JUI PAa3BUTHs YMEHUMN NPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE CPEIHEro OOIIEero
obpazoBanus otBoautcs 136 vacos: 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 paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [EJaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIAUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIHUXCA.



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 IIPOLECCE ITO3HAHUS IIPUPOABI.
OKCHEpUMEHT B (PU3UKE.

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

Ponp u Mecto ¢u3uku B (OPMUPOBAHUU 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.

[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMbl KOOPAMHAT.
Clio)keHue NepeMeICHU U CII0KEHUE CKOPOCTEH.

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. JIBUKEHHE  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 PEMEHHBIE 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.

HabGmionenue aBukeHUs Tena, OPOIIEHHOrO TMOJ YrjoM 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, NPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuaomn  otHocutensHOCTH  ['amunes.  IlepBbii  3akoH  HeroToHna.
HNHepruanbHble CUCTEMBI OTCYETA.

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

3akoH BcemupHoro TtsAroteHus. Cuna Tsoxectu. 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 JIBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

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 CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

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.
PeakTtuBHOE IBUKEHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUU.

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

[loTenmuanpHble W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPrHuu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre 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
HUTSHBIX MAasTHUKOB.

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

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
oOocHoBanue. bpoyHoBckoe nBuxkenue. uddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoOJENu CTPOEHUS Ta30B, XUIAKOCTEH U
TBEPIBIX TEJI U 0OBSICHEHWE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

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



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOrO raza. AOCOJIOTHas TemIieparypa Kak mepa
CpEeHE KWHETUYECKOM SHEpPruHM TEIUIOBOIO JBMXKEHHS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemnlecTBa. ['paduueckoe mpeacTaBieHHE 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 MEXMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

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

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS MACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoianuecTBo Teminotel U padota. BHyTpeHHsis
JHEPrus  OAHOATOMHOIO  WACAJIBHOrO  rasza. Buuabl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIMS, U3JIy4CHHUE. Y AeNbHAs TEIJIOEMKOCTh BEIIECTBA.
KonuvecTBO TEMIOTHI IpH TEIIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouecce. IlepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOHa TEPMOJMHAMMKH K H3oImpolieccam. ['paduueckas
UHTEpIIpeTanus padboThI rasa.

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

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



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, OITOBOUW XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

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

N3meHeHne BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Teaa Ipy TeIionepeiaye.

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
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHBIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannnueckue u amopdHbie Tena. AHU3OTPOIUS CBOIMCTB
kpuctaiuioB. Kuakue kpuctaiibel. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpucTayum3anus. Y AelibHas TeruioTa miaBieHus. CyOoammanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU TMOJYyUYECHUSI COBPEMEHHBIX MaTEpPHUasoOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHNUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl U MIABJIEHUS 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.
Onektpuueckoe 1mone. Hampsok€HHOCTh  snekTpudeckoro mnoss.  [Ipunuumn



CYNEPIIO3HULMH INEKTPUUECKUX MOJIeH. JIMHUKM HAanpspKEHHOCTU 3JIEKTPUYECKOIO
HOJISL.

Pabora cun  osmekrpocratmueckoro  mousis.  [lorennman.  PasHocTh
NOTEHUHAIOB. [IpOBOOHUKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jvsnexrpruyeckasi MPOHULIAEMOCTb.

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

TexHuyeckue yCTpoHMCTBa M NPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKas 3allUTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMDIEKTPUKY B 3IEKTPOCTATUYECKOM ITOJIE.

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 21ekmpudeckuii mok. Toku ¢ 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, TapaIENIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3axon Oma 171 OJTHOM (3aMKHYTOM) 3yieKTpuueckol nenu. KopoTtkoe 3ambikaHue.

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

OnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CoOcTBEeHHAass M MpUMECHass  IPOBOJUMOCTh
NOJIyIpOBOJHUKOB. CBoicTBa p—n-niepexoia. [1omynpoBoIHUKOBBIE TPUOOPHI.

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



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DIJIEKTPOHArpeBaTEIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIPSKEHUS.

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

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CwiIbl. KOpOTKOe 3ambIKaHME
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3y4yeHnne cMenaHHOro COeIMHEHNs PE3UCTOPOB.

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

Habmronenue 3nexkTpoiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 0a3oBoro yposHsa B 10 kjacce ocCyIIeCTBISIETCS C
Y4ETOM COZAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu 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 M UX IIPOEKIMU Ha OCU KOOPJMHAT, CII0KEHNE 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, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCIOJb30BAHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIpyTHe€), JABUraTEIb BHYTPEHHETO
cropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHHUK, KOHIUITHOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pasznen 4. JnekrpoanHamMuka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHuThl.  B3aumopeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHONM uWHAyKIMH. [lIpuHimn cynepnosunnu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMU. KapTuHa NUMHHUI MarHUTHOU
WHIYKIWH TOJII 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 Amnepa, €€ 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. ODJIEKTPOJBIXKYILAsi Cujla HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
nHaykiuu Papajes.

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

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHIYKLIMH. OJEKTPOJABMXKYILIAs Cuia
CaMOWHIYKIIUH.

DHEpPrusit MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndecknue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MUHIYKIIMOHHAS IE€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 3JIeKTPOMarHuTHOM UHIYKIIAH.

ITpasuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIHUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, 1abopamopHole pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa 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.
["apmonundeckue kosiebanus. Ilepuona, yactora, amrmmTyna U (asza kosieOGaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuil. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHUYSCKUMH U
AIIEKTPOMArHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
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 3HAYEHUE CHUJIbI TOKA WU
HaIpsKECHUS.

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

TexHuyeckue ycCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIIEKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIepeiay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KOJeOATENIBHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEMaTUYECKU MASITHUK).



HaGmronenue 3aryxaronmx KojieOaHui.

HccnenoBanue cBOMCTB BIHYXKICHHBIX KOJI€OaHUH.

Habmonenue pezoHaunca.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuusiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANIPSDKEHHST OT BPEMEHM) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1oCnenoBaTENbHOM COEOWHEHMM PE3UCTOPA, KaTYyIIKH
WHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Mopenp TMHUY IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIEA0BATENbHO
COEAMHEHHBIX KOHJIEHCATOPa, KATYLIKH U PE3UCTOpA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 6OJIHbL

MexaHnudeckue BOJIHBI, YycCloBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHa BOJIHBL. [lomepeuHble W NIPOJOJIBHBIE  BOJIHBI.
HUuTtepdepenius u nuPpaxkius MEXaHUYECKUX BOJIH.

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

DONEeKTPOMArHUTHHIE BOJHBL. Y CJIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpEIOMIICHUE, MOJIspu3auus, AUPpaKuus,
uHTepdepeHius. CKoOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3u U TeneBuacHusA. Paqnonokanms.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbl.

TexHuyeckue yCTpPOWCTBAa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIBTPAa3BYKOBasl IWAarHOCTUKA B TEXHUKE M MEIULMHE, panap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Llemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Ha6monenne natepdepeHny U AMPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGmrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOMN KoJeOaHU.



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpaXkCHHUE,
peoMIIEHUE, MOJSIpU3alus, AUPPaKius, THTEpPEepeHIus.

Tema 3. Onmuka

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

OtpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue nzoOpakeHuil 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 cujia TOHKOW JIMH3BL. [locTpoeHue n300pakeHUil B
coOMpaloIMX U pacceuBaOIIMX JinH3aX. DopMysia TOHKOHN JIMH3BL. Y BEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. WuTrepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMoOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaknuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIrO 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 mpruOOpPHI.

[TontHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanne cBOMCTB M300paXE€HUM B JIMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmronenue natepdepeHnm crera.

Hab6monenue 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.
HccnenoBanre cBOMCTB M300paXE€HUH 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 DUHILTEHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

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
dboToaddexra.

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 paccesHUIO 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 cBolicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckyisipHO-BOJTHOBOM
Jyalu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

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



Llemoncmpayuu

Mopenb 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
paguoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  cocraBa
panuoakTuBHOrO wu3nydeHus. CpoiictBa anbga-, Oera-, ramma-u3Iy4CHHS.
Brnusinve pagquoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monens sjpa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.

Anbda-pacniaa. 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.

Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTEeTUKU. DKOJIOTUYECKUE ACTIEKTHI SIIEPHON YSHEPTETUKHU.

OnemeHTapHble YaCTULbI. OTKPBITUE O3UTPOHA.

Meroabl HaOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIe B3auMOIeHcTBUS. EMUHCTBO (pn3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, siiepHblil peakTop, aToOMHasi 6omMOa.

Llemoncmpayuu

CuY€TUrK MOHU3HUPYIOIINUX YACTULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

Paznen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUUKHU

DTarnbl pa3BUTHS aCTpOHOMUU. [IpuKiagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
ACTPOHOMHH.

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

ComHeuHnas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHuia U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCIICIOBATCIBHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIILHOCTH. BHYTpEHHEE CTpOCHHE



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BotonnU 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 raimakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3MydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxkue nabnrooenus

HaOmronenusi HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOCCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEPHOro MOJYyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIlynsl, mianet, Mieunoro Ilytu.

O0o0marnee NOBTOpeHUe

Ponpr ¢usmku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M dTUYECKOHN chepax MesITeTbHOCTH YeJIOBEKA, POJIb U MECTO (DU3UKU
U aCTPOHOMUHM B COBPEMEHHOUN HAay4YHOW KapTHHE MUpPaA, poib (PU3NUECKON Teopuu
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nYecKoil KapTUHBI MHpPa 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.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, runore3a, (Qpuanyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIEHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKUHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOHBIE DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
onpe/ereHre MIONIaan MITOCKUX GUryp u o0bEmMa Tell.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupoje, KoieOaTeabHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

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



l'eoepagusa: wmarHWTHBIE TIOMIOCA 3€MJIM, 3JICKA MarHUTHBIX PV,
dboToChEMKA 36eMHON TTOBEPXHOCTH, MPECKa3aHUE 3eMJIICTPSICEHUH.

Texnonocus: NWHUAKM DJIEKTPONEpEAAdy, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, MHAYKIMOHHASA I€Yb, pajaap, PaguoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OMNTHKA,
COJTHEYHas Oarapes.



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

OcBoenune yueOHOTO Tpenmera «®Du3nka» HA YPOBHE CpPEIHETO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 0OECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0HKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YarloIIMUXCS PYKOBOICTBOBATHCA
chOopMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWM, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOM NESITENBHOCTH, B TOM YHCJIE 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 JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJIEICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

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

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

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
JEATEIIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOWYUBOTO Oy TyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

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



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1acTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

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

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaNpaBICHHOCTU Ha
OCHOBE UMEIOUINXCS 3HaHUHU 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

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

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
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  MpoOJIEMY,
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€pPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM IEITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  pPEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eMCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU MOHATHUSAMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIaJICTh HABBIKAMU YYeOHO-HCCIICIOBATEIBCKOW U MPOCKTHOW JACATCIIEHOCTH
B 001acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY ITOMCKY
METOJIOB pemieHHs 3aaad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQIeTh BUJAMH JICATEILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAINA, TPEOOPA30BAHUIO W TPUMECHCHHIO B Pa3jIMYHBIX YYCOHBIX
CUTYaIIUsX, B TOM YHCJIC ITPH CO3/IaHUH YICOHBIX ITPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJSITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUTOTE3Yy €€ pEeIIeHHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MApaMETPhl M KPUTESPHUH PEIICHUS;

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

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 0O0pPa30BATEIHHOMN
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3UKHU;

JlaBaTh OIEHKY HOBBIM CHTYAITUsIM, OIECHUBAThH MPUOOPETEHHBIHN OIIBIT,

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

yYMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTeH;

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
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISTh IOUCK, aHAIU3,
CUCTEMATH3aIMI0 W HMHTEPIpETAi0 MHOOPMAIIMKA PA3IUIHBIX BUAOB M (HOpM
IIPEJICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONb30BaTh  CpPEeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEUICHHWH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpraHU3allMOHHBIX
3aad  C CcoOMofeHHEM TpeOOBAaHWN HPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€30TTaCHOCTH;

CO3/MaBaTh TEKCThl (DPU3MUECKOTO COJEp)KaHUs B PpasIUYHBIX (opmarax c
yu€TOM Ha3HAYCHHS MHPOPMAITUU U [EJICBOW ayTUTOPUH, BRIOUPAsi ONTHMAJIHHYIO
(dbopMy MpeACcTaBICHUS ¥ BU3yaTU3alliu.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YyUeOHbIe TeiiCTBUS:
OCYIIECTBIIATH 00IIeHNEe HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(DJIMKTHBIX CHUTyalluii W CMsT4aTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOI0 TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUYaJIbHOU
paboTHI;

BBIOHMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r'0 WICHA KOJIJIEKTUBA,;

MIPUHUMATh LEJIM COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JECUCTBUU,
pacnpeniensaTh poJii ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paloTHI;

OLICHMBATh KA4€CTBO CBOEr0 BKJIAJa M KaXJOTO YYaCTHMKA KOMAaH[bl B
o01Mii pe3ysbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE TIPOEKThI, OLEHWBATH MAEW C IMO3ULIHUH HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETHUYECKOE IIOBEJACHUE B PA3JIUYHBIX
CUTYaIUsX, POSIBISATH TBOPUECTBO U BOOOPAXKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIEe 1eHCTBUS
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSTENbHOCTh B 00JacTH
(U3MKM M aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS NMPAKTUYECKONU paboOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHNH;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJITATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYal[iH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TNPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aAPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
JIESITEIBHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKeHUST TMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPaMMBEI
no ¢u3MKe ST YPOBHSI CpPEIHEro oOIero ooOpa3oBaHMs Yy OOydYaroNIUXCs
COBEPIIICHCTBYETCS AMOIMOHATILHBIH WHTEJICKT, MIPEAOIaTr AFO A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOHN AMOIMOHAIBHON Ccephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUSA, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
IMOILIMOHATEHBIM U3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HUCXOJs M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IPYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CHOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHNUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

INPEIMETHBIE PE3YJIBTATBI

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

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3UKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS Ia30B, )KUJAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NYECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS BEIIECTBA U



IEKTPOAUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSMOJMHEWHOE
JBUKEHUE, CBOOOJHOE IIaJICHUE TeJl, JBHKEHHUE IO OKPYXKHOCTH, HWHEPLHS,
B3auMoecTBue Ten, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEN, U3MEHEHUE 00bEMA Tell NMPU HarpeBaHUU (OXJIaXKIEHUH ), TEMI0BOE
paBHOBECHE, HCHAPEHUE, KOHJCHCALMS, IUIAaBJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, [TOBBIIICHHUE JABJICHUS I'a3a IPU €ro HarpEBaHUH B 3aKPHITOM
cocyne, CBfA3b MEXAy [apamMerpaMy COCTOSHMS Ta3a B H30Ipoleccax,
AIIEKTpU3aLUs TEJI, B3aUMOJCHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JIBMXKEHHME, MCIOJb3ys (PU3NYECKHUE BEIUYUHBI:
KOOpAMHATA, NyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETHYECKasi PHEPrus, NMOTEHIUANIbHAS DHEPrUs, MEXaHU4YecKas
paboTa, MexaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TMPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YEMbIX BEJIMYMH, WX O0O3HAYEHUS M €IUHUIIbI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJINYMHAMU;

ONMCHIBaTh HM3YyYEHHbIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SBJIECHUS,
UCTIONB3Ysl (UM3MUECKHE BEIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KMHETUYECKAs DHEPIUs XaOTUYECKOrO JBHXKEHUS MOJIEKYJ, CPEAHEKBAIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSAS HSHEprus, padoTa rasa,
KOA(P(GUIIMEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTaTelsl; MpPH OMHCAHUU
IPaBWIBHO TPAKTOBAaTh (DUBUYECKUN CMBICT HUCHOJb3YEMBIX BEIUYHMH, HX
0003HaUE€HUS U E€OUHUIBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIONIME JIAHHYIO
(bU3MYECKYIO BEIUYHUHY C IPYTUMH BEJIMUYUHAM;

ONUCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
AIIEKTPUYECKOE T0JIe, HANPSKEHHOCTD 011, TOTEHINAJI, PA3HOCTh NOTEHLNAJIOB;
OpU ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHUS] M EJUHMIIBI; YKa3biBaThb (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (PU3UYECKYIO BETUUUHY C IPYTUMH BEJIMYMHAMM,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, HUCIONB3Ys (DU3HUECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAaHEHHMS MEXAHUYECKOW DJHEPTUM, 3aKOH COXPAHEHHS HMITYJIbCa,
NPUHLHNI CYNEPNO3ULINUNA CHJI, HPUHUMUIT PABHOINPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON DHEPTUU TEIJIOBOIO JBHIKEHHS MOJIEKYI C
a0COJIFOTHON TeMIepaTypoi, EPBbIN 3aKOH TEPMOIUHAMUKHU, 3aKOH COXPAHEHUS
JJIEKTPUYECKOTO 3apsia, 3akoH KyloHa, mpu S3TOM pas3nvyarh CJIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €0 MAaTEMAaTUYECKOE BhIPAKEHUE W YCIIOBUA (IpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATHP OCHOBHBIC€ NPHUHLMIIBI JEHCTBUS  MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM KHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3MYECKUX SBJICHUM U
MPOIIECCOB C HCMOJb30BAHUEM IPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MPH 3TOM
dbopmynupoBath mpobiieMy/3amadyy H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0upaTrh YCTaHOBKY W3 MPEUIOKEHHOIO O0OpYAOBAaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBO/IBI;

OCYULIECTBJISITh MPsIMbIE U KOCBEHHbIE U3MEpEHUsI GU3HMUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh U3BECTHHIC
METO/bI OLICHKH ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX W3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOJTYYEHHON 3aBUCHUMOCTU (DU3MYECKUX BEIUYHH B
BUJIE Ta0OauIl U TpaMKOB, AeNIaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICJOBAHMUS;

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeIOBATENIbCKOW U MPOEKTHOM
JESATEIbHOCTH C MCHOJb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aa4uu
BBIOMpATh (PU3NYECKYI0 MOJEINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXoAUMbIEe i1 €€ pElIeHHs, TPOBOJUTh PAacy€Thl U OLEHUBATH PEATBHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3HUUYECKOU BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue BICHUS;

UCIIOJIb30BaTh  MpPU  PEIIeHMH  y4eOHbIX  3aJlad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJISIpHON MHGOpMaIUy, MOJIYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMALIUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOILECCOB OKPYKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIs obecrieueHrss 6€30MacHOCTH MPU O0pallieHUuH ¢ MpUOoOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOILLEH CpelIe;



paboTath B TIpYyIIE C BBIIOJHEHUEM Pa3JUYHBIX COLHMAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPYNIbl, PALMOHAIBHO pACIpeAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JESTEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K konumy oOyuenuss B 11 kiacce npeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHHUU
COBPEMEHHOM HAydyHOM KapTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU U
TEXHOJIOTHH, B IPAKTUYECKOW IEATEIBHOCTH JIIOJEH, LIEJOCTHOCTh M €IUHCTBO
(u3nYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIENCH:
TOYEYHBIN JIEKTPUUECKUM 3apsAJ, JIyd CBETA, TOUCUHBIM UCTOYHUK CBETA, SJIEpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJIE€JIb aTOMHOIO siipa MpPH PEIIEHUU (PU3NUECKUX
3azay;

pacro3HaBaTh (pU3NUECKHe SIBICHUS (IPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aHUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUSA, JEHCTBHE MAarHUTHOIO IO Ha
IPOBOJAHUK C TOKOM M JBWXKYILUMHCS 3apsl, JEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHHUE,
uHTepdepennus, audpakuus W TONAPU3ALUS  CBETa, JTUCIEPCUs CBETa,
dboTtoanekTpudeckuiit 3ghexT (hoTodrddhexT), cBeTOBOE AaBiIeHHUE, BOSHUKHOBEHUE
JMHENYaToro CHIEKTpa aroMa BOJOPOJA, C€CTECTBEHHAas M MCKYyCCTBEHHAas

PaauOaKTUBHOCTD;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jiU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HUCHOJIb3Yysl (DU3NYECKHUE BEITUUYHHBIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
COTNPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIas cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MoJisi, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KAaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPUOJl M YacToTa
KoJjeOaHuii B KoyeOaTenbHOM KOHTYpE, 3apsil U CHiIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABWIBHO TPAKTOBATh (DU3MUYECKUI
CMBICJT HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWsS W €IUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C APYTHUMHU
BEJINYMHAMU;

ONUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHUS M TNPOLECCHI, HCIOJIb3YS
bu3nYecKue BEJIMYHMHBI: CKOPOCTh SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUs U UMIYJILC (POTOHA, MEPUOJ TIOJTypaciiaia, SHEPTHs CBI3U
aTOMHBIX SI7IEp, TPU OINMWCAHWU TPABWIBHO TPAKTOBAaTh (PU3UUECKUA CMBICI
WCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUCHUS W CAWHMIIBI, YKa3bIiBaTh (OPMYIIBI,
CBSA3BIBAIOIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHAMM3UPOBATh (PU3UUYECKHE TMPOIECChI U SBICHUS, UCIONIB3Yys (U3HUECKHE
3aKOHBI W MPUHIUITIEL: 3aK0H OMa, 3aKOHBI TIOCTIEOBATEIFHOTO U MAPAUICTILHOTO
COEIMHEHMs] TPOBOJHMKOB, 3aKkoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
UHIYKIMHU, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETa, 3aKOHbI OTPaKEHUs
CBETa, 3aKOHBI MPEJOMIICHHSI CBETa, ypaBHeHHe ODWHIITeHHA i (oTodddekra,
3aKOH COXpaHEHUS JHEPTryU, 3aKOH COXPAHCHHUS UMITYJIbCA, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHHUS MAacCOBOTO YHCIA, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Iph 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MAaTeMaTHYeCKOE BBIPAKEHHE W YCJIOBUA (TpaHUIIbl, O0O0JIACTH)
MPUMEHUMOCTH;

OTIpEJIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI IPOBOTHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTHh W ONHCHIBATh M300pAKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3UYECKUX SBJICHUA U
MPOIIECCOB C HCITOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH: TMPH ITOM
dbopmynupoBath mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOupaTh YCTaHOBKY HU3 MPEIJIOKEHHOI0 00O0pYyHOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIMpOBaTH BHIBO/IBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEpPEHUsT (U3HMUECKUX BEITUYUH, MTPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W WCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C UCIOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpauKOB, AEIAaTh BHIBOBI 110 Pe3ybTaTaM UCCIICIOBAHMS;

coOmro1aTh MpaBuiia 0€30MacHOr0 TpyJla MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeIOBATENbCKOW W MPOEKTHOU
NEATEILHOCTH C HMCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJEeNbIo,
UCIIOJIB3Ysl (PU3UUECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aa4u
BBIOMpATh (PU3NYECKYIO MOJEINb, BBIIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,



HEOOXOaMMBIC I €€ pEIIeHHs, MPOBOIUTh PACU€Thl U OIEHWBATH PEATHHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UUECKON BEIIMYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMMPOTUBOPEUUBYIO
LEMOYKY PACCYXJEHUM C OMOpPOM Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndeckue SBICHUS,

HCIIOJIb30BaTh npu pelIeHun y9e0HBIX 3aja4 COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
U MpEeJCTaBICHUS y4eOHOW U HAYyYHO-TIOMYJISIpHOW MHGOPMAIIUU, TOJTYYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOJy4aeMyt0 HHGOPMAIIHIO;

OOBSICHATh TPUHIMIBLI JEUCTBUS MAIlMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3indaTh yCJIOBUS UX O€30MacHOTO MCIIOJIh30BaHUS B MMOBCEIHEBHOU
JKU3HH;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIET0 MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

WCITIOJIB30BAaTh TEOPETHUECKUE 3HAHUS MO (U3WKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MpU OOpaIeHNH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 370POBbsl U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TIpYNNE C BBINIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PadOTy TPYIIbI, PalUOHATBHO PpACHPEACNATh OO0S3aHHOCTH U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CUTYAIMsX, aJ€KBATHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUSA
Bbu6nuoreka [JOK
1.1 ®u3uKa 1 METObl HAYYHOT'O MO3HAHUS 2 1 hitps://m.cdsoo.ru/7f4 1bf72
Hroro o pazneny 2
Paznen 2. MEXAHUKA
Bbu6nmuoreka [JOK
2.1 Kunemarka > https://m.edsoo.ru/7f41bf72
Bbu6nmuoreka [JOK
2.2 Husamiuia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpPaHEHUSI B MEXAHHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
’ TEOPUHN https://m.edsoo.ru/7f41bf72
Bbu6nmuoreka [JOK
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1 hitps://m.cdsoo.rw/ 74 1bf72
13 ArperarHble COCTOSIHHSI BEIIECTBA. 5 bubmmoreka [JOK
’ da3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro o pazaeny 24

Pazpea 4.

IJIEKTPOIUHAMHUKA



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

Bbu6nmuoreka [JOK

4.1 UeKTpoCTaTHka 10 https://m.edsoo.ru/7f41bf72
47 [locTosiHHBIM 21€KTpUUeCKUil TOK. TOKH B 12 bubmmoreka [IOK
' PA3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe noje. IeKTpoMarHuTHas 1 5 3 bubmmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41¢c97¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKkue U AIEeKTPOMarHuTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHn4yeckHe U 3J€KTPOMarHUTHBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢c
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUAILHOU TEOPUH 4 1 bubmmoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41¢c97c¢
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTHI KBAHTOBOU OITUKH 6 ng;;lrif;igz?fmcwc
4.2 Crpoenue aToma 4 bubmmoreka [JOK



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

https://m.edsoo.ru/7f41c97c¢

4.3 ATOMHOE SApO

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPUZUKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ngﬂ;;fg;groui 41c97c
Uroro no pazgeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE

padoTsI padoThI
pecypchl

®du3nKa — HayKa O PUPOJIE.

1 Hayunsie MeT(})IK bl HOIIi)HaI.)HIfH 1 bubmorexa [OK

e A 04.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIIIer0 MUpa
Ponw u mecTo ¢pusuku B

) dbopMHUpPOBaHUH COBPEMEHHOMN | 1 bu6nuoreka [IOK
Hay4YHOU KapTHUHBI MUpa, B 07.09.2023 = https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU NeATEIbHOCTH JIIOIEH
Mexannueckoe OBUKEHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO | bubmoreka [IOK
neuxeHus. [lepemenienue, CKOpocTsb, 11.09.2023  https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpSIMONMHENHOE | Bu6muotexa [JOK
NBIDKECHUE 14.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bu6nuorexa [IOK
IBHKEHUE 18.09.2023 | https://m.edsoo.ru/ff0c372¢e

6 CBoOomHoe majieHne. Y CKopeHue | bubnuotexa [JOK
CBOOOIHOTO MaIeHUS 21.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE.

7 JIBrmykeHHEe MaTepUaIbHOM TOYKH T10 1 bubmorexa HOK

P 25.09.2023  https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun oTHOcUTENbHOCTH | anuies. 1 bubmunoreka LIOK



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

WueprinaibHbIe CHCTEMBI OTCYETA. 28.09.2023  https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuina. [lpunnun
9 Cynepno3uiuu cuil. Bropoit 3akox Bubmmorexa [IOK
N 02.10.2023  https://m.edsoo.ru/ff0c3be8
HrroToHa amst MaTepuanbHON TOYKH

10 Tpernii 3akon HeroToHa miis bu6nuoreka [IOK
MaTepUaIbHBIX TOYEK 05.10.2023  https://m.edsoo.ru/ff0c3be8
3aKkOH BCEMUPHOTO TsroreHus. Cuna

11 TsbkecTH. [lepBas kocMuueckast bubmorexa [JOK

09.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuina ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena 12.10.2023  https://m.edsoo.ru/ff0c3el8
Cwia tpenus. Ko duumeHt tpenns.

13 Cuna CEHpOTI/IBJIeI({bI/Iq:I l'IIlpI/I I[BI/I)P;(GHI/II/I bubnmorexa LOK

16.10.2023  https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTH WJIH ra3e
[ToctynarensHoe U BpaliaTeiabHOe

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmeHnT cunsl. [1nedo cumnsl. Ycenous 19.10.2023  https://m.edsoo.ru/ff0c41a6
paBHOBeECHs TBEPIOIO Tesa
Nmnynbc maTepuanbHOU TOYKH,

15 CHUCTEMBI MaTEPUAIIBHBIX TOYEK. bubmmoreka [JOK
NMiynbC cuitbl. 3aKOH COXpaHEHUS 23.10.2023 |  https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE IBUKEHHE
PaGora 1 MOIITHOCTH CHJIBL.

16 Kunernueckast sneprus bubmmoreka [JOK
MaTepuanbHOW Touku. Teopema 00 26.10.2023 | https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKOW SHEPTUI

17 [ToreHunanbHas sHEprus. Bu6muotexa [JOK



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

[TorennumanbHast 3HEPTHUS yIPYTO
nehOpMUPOBAHHON MPY>KUHBI.
[TorenunanbHas 3Heprus Tena BOIU3U
MMOBEPXHOCTU 3eMJIU

06.11.2023

https://m.edsoo.ru/ff0c461a

18

[loTeHuManpHbple U HEMOTEHIUAIBHBIE
cuiibl. CBA3b paboTHI
HEMOTEHUHUATbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOI SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTrUuu

09.11.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas paboTa
«HMccnemoBanue CBs3U pabOTHI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PaCTIKCHUS
PE3MHOBOT'O JKI'yTa

13.11.2023

20

KonTtponbHas pabora o teme
«Kunemartnka. Jlmnamuka. 3aKOHBI
COXPaHEHUS B MEXAHHUKE)

16.11.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

20.11.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TeEI

23.11.2023

23

Macca monekyn. KonnuectBo
BemectBa. [locTtostHHas ABoraapo

27.11.2023

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. [llkana Temneparyp

30.11.2023



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

Ilenbcus

HUneansueiii raz B MKT. OcHOBHOE

but6mmoreka [IOK

25 ypaBHeHue MKT 04.12.2023  https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTypa Kak Mepa

26 CpeHEeW KMHETUYECKON SHEPTUU bubmmoreka [JOK
JIBUKEHHUS MOJIEKYJ. Y paBHEHHUE 07.12.2023 = https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akon [anpToHa. 'a30BbIC 3aKOHBI 11.12.2023
JlaboparopHas paboTa
«HccnenoBanre 3aBUCUMOCTH MEXIY

28
MapaMeTpaMu COCTOSTHUS 14.12.2023
pa3peKeHHOTO raza

29 H3onporneccsl B UACAIBHOM ra3e U UX bu6nuorexa [IOK
rpaduyueckoe npeacTaBIeHue 18.12.2023  https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJNHAMHYECKON CHCTEMBI U

30 crroco0n! e€ m3meHeHnus. KoanuecTBo bubnuotexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHs s 21.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPTHUsS OTHOATOMHOTO HJICATHHOTO
rasa

31 Bunae! renonepenaun bubmmorexa LOK

25.12.2023  https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

1 KonuyecTBo TEmIoTs! pu bubmmoreka [JOK
Tertonepenaye. AnnadaTHBIN 28.12.2023  https://m.edsoo.ru/ff0c5¢36
nporecc

33 [IepBrlii 3aKOH TEPMOAMHAMUKHU U €TO bubmmoreka [JOK



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

IPUMEHEHHE K H30IpoLeccamM 09.01.2024 = https://m.edsoo.ru/ff0cSefc
HeobparumocTh mporieccoB B
34 npupoze. Bropoii 3akoH bubmorexa [OK
PHPOAE- P 11.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunmun gevicteus u KIT/ TenmoBoit bubmunoreka LIOK
MalllHbI 15.01.2024 | https://m.edsoo.ru/ff0c600a
K KIT,
36 Huxn Kapno u ero KII 18.01.2024
37 DKooruyeckue mpoodaeMbl
TEIUIOPHEPTEeTUKHU 22.01.2024
13 O606maromuit ypok «MosnekynsipHas bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI 25.01.2024 | https://m.edsoo.ru/ff0c6938
KonTtponsHas pabora o teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmorexa [JOK
yp ’ 29.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOINHAMUKI
40 [TapooGpazoBaHue U KOHACHCAIHS. bu6nuorexa [IOK
Hcnapenue u kurneHue 01.02.2024  https://m.edsoo.ru/ff0c63b6
AGCOIOTHAs U OTHOCHUTEIbHAS
41 BJIQXKHOCTh BO31yxa. HacelleHHbIH bubmorexa [OK
AYxa. B 05.02.2024 |  https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u
aMmo e Tesa. AHHU30TpO
42 crofrl)grzbli ;cJTIanJIoI;H }KT/IP Kr:/II/:I bubmorexa [IOK
P ) A 08.02.2024 | https://m.edsoo.ru/ff0c65{0
KpucTaibl. COBpeMEHHbIE
MaTepuabl
[1naBrnenue u KpUCTAIA3ALIMSL.
43 VnenpHas TENoTa MIaBICHUS bubmorexa [IOK
A ) 12.02.2024 | https://m.edsoo.ru/ff0c6708

CyO6numarus



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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Bbubmunoreka LIOK

44 vy
PaBHEHUE TEILIOBOTO Oananica 15.02.2024 | https://m.edsoo.ru/ff0c6820
OnexTpuzanus Ten. JNeKTPUIECKU
45 3apsia. JIBa BUJIa AIEKTPUUECKUX Bubmmorexa [IOK
P A p 19.02.2024  https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOOHUKHN, TUIEKTPUKH U
46 n(fn HOBO H;KI/I 3aK(I))H COXpaHEHUS bubmmorexa LOK
YHpOBoA ) P 22.02.2024  https://m.edsoo.ru/ff0c6bcc
ANEKTPUUYECKOTO 3apsiia
BzaumopeiictBue 3apa10B. 3aKOH
47 Kynona. ToyeuHBIN 3JIEKTPUYESCKUI bubnnorexa LIOK
Y ) p 26.02.2024 = https://m.edsoo.ru/ff0c6ced
3aps
Hanps>k€HHOCTB IEKTPUYIECKOTO
43 nosist. [IpuHOun cynepno3uuuu bubmmoreka [JOK
BNIEKTPUYECKUX NoJe. JInnuu 29.02.2024 | https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabora cuit 37eKTpOCTaTHIECKOTO
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
' Huat 04.03.2024 | https://m.edsoo.ru/ff0c6100
[IOTEHIMATI0B
IIpoBOIHUKH U NUIJIEKTPUKU B
50 anpeKT l([)CTaTI/I‘-IeI([:KOM nonIe bubmmorexa [OK
P ) 07.03.2024 | https://m.edsoo.ru/ff0c7018
JmsnekTpudeckasi MpOHUIIAEMOCTh
N but6mmoreka [IOK
51 ) .K
JICKTPOCMKOCTD. ROHACHCATOP 11.03.2024  https://m.edsoo.ru/ff0c7126
DNIEKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHcAaTOpa. DHEPrUs 3apsKEHHOTI0 bubnnorexa LIOK
A pa- p P 14.03.2024 = https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
JlaGoparopHas pabota "M3mepenue
53 . |
INEKTPOEMKOCTH KOHJIEHCATOpa 18.03.2024
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54

[IpuHIMI NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMUPOBAILHOTO
arnmnapara, CTpyMHOro mpuHTepa.
DJIEKTpOCTaTUYECKAas 3allUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

21.03.2024

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymiectBoBaHus. [[OCTOSIHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conportusnenue. 3akon Oma aJist
y4acTKa [enu

01.04.2024

56

[NocnenoBarenbHOE, ApaLIEIBHOE,
CMEIIaHHOE COCTMHEHHE
MPOBOTHUKOB. JIaboparopHas padoTa
«M3y4yeHne cMenIaHHOTO COCTMHCHUS
PE3UCTOPOBY

0.5

04.04.2024

bubmunoreka LIOK
https://m.edsoo.ru/ff0c74£0

57

PaboTta 1 MOITHOCTH AINEKTPUUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

08.04.2024

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

58

3akoH OMa a71s TOJTHOM (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

11.04.2024

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHask IPOBOAUMOCTb TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJIeHI/IH MCETAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD

15.04.2024

60

DIIEKTPUUECKUI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

18.04.2024

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U

bu6mmoreka [IOK



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

npuUMecHas MpoBoauMocTh. CBoWCTBA 22.04.2024  https://m.edsoo.ru/ff0c84ae
p—n-niepexona.
[TomrynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUYECKH TOK B PaCTBOPax U

6 paciuiaBax 3J€KTPOJIUTOB. 1 Bu6muotexa [IOK
DIEKTPONUTHYECKAs JUCCOLHAIIHSI. 25.04.2024 @ https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEeKTPUYECKUM TOK B ra3ax.

63 CaMoCTOSITeTbHBIN U | bubnuoteka [JOK
HECAMOCTOSITENBHBIN pa3psil. 29.04.2024 | https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DNeKTpUUYECKHe MPUOOPHI U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bu6nuorexa LIOK
npuMeHeHue. [IpaBuna TeXHUKU 02.05.2024  https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH

65 O06o0maromuii ypok | bubnuoteka [JOK
«DNEKTPOIUHAMUKA)» 06.05.2024  https://m.edsoo.ru/ff0c88be
KoHnTtponbHas paborta mo teme
«nekTpocratuka. [locTossHHBIN

66 3NEKTpUYEeCKUil TOK. TOKHU B 1 bu6nuoreka [IOK
pas3nuuHbIX cpenax» /Beepoccuiickast 13.05.2024  https://m.edsoo.ru/ff0c8a8a
npoBepouHas paboTa MpH MPOBEACHUU
Ha OyMa)>KHOM HOCHUTEJIE

67 PesepBHbiil ypok. KonTponpHas | bubmmoreka [JOK
paborta no Teme "DneKkTpoauHamMuKa" 16.05.2024  https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O0o0maromuii ypox 1 Bu6muotexa [JOK
no temam 10 kiacca 23.05.2024 | https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10

68
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11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
n/n Tewa ypoka Bcero Kontpoaensie — Ipakrueckue H3Y4YeHU s oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsbl
[TocTostHHBIE MAarHUTBI U UX

| B3auMoOJIcicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
BexTop MarHuTHOM MHIYKIUH. 03.09.2024  https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIHAH
MaruuTtHoe 1noJje NpoBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 1 bubanorexka [HOK
BzaumopeiicTBre MpOBOIHUKOB C 05.09.2024 = https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue | | bubmmoreka [JOK
MAarHUTHOTO TOJISI KATYIIKU C TOKOM 10.09.2024  https://m.edsoo.ru/ff0c98fe
JleicTBMEe MarHUTHOTO TOJIS Ha
IPOBOAHMK C ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 | bubmmoreka [IOK
«Hccnenosanne nercTBUA 12.09.2024 | https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM
JleicTBMe MarHUTHOTO TOJIS Ha

5 JBUKYLTYIOCS 3apSyKEHHYIO YacTHILY. 1 bubmmoreka [IOK
Cwua Jlopenma. PaGoTa cubl 17.09.2024 | https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas uHaykus. [Totok

6 BekTOpa MarHuTHOM uHAyKuu. I1C 1 19.09.2024

MHIYKIUU. 3aKOH JIEKTPOMAarHUTHON



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

nHaykuuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue SBICHUS
3JIEKTPOMArHUTHOU WHTYKLIUK

24.09.2024

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

NHnykTUBHOCTD. SIBIIeHUE

camouHaykiuu. IJIC caMOMHIyKIIUH.

OHeprust MarHUTHOTO MOJIS KaTYIIKH
C TOKOM. DJIEKTPOMAarHuTHOE I10JIe

26.09.2024

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

O6o06maromuii ypok «MarautHoe
noJie. DIeKTPOMAarHuTHAsT MHIYKITHS)

03.10.2024

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cab82

10

KonTtponsHas pabora o Teme
«MarnuTtHoOE€ nozJe.
DneKTpoMarHuTHas MHIYKITUS

08.10.2024

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

11

TexHudeckue yCcTponucTBa U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATEIb,
YCKOPUTEIIH 3JIEMEHTAPHBIX YaCTHULI,
WHAYKIIMOHHAs TI€Yb

01.10.2024

12

CBOOOTHBIE MEXaHUYECKHE
Kosiebanus. ['apMoHMUecKue
KosieOaHus. Y paBHEHUE
TapMOHUYECKHUX KOoIeOaHUH.
[IpeBpaiienue sHepruu

10.10.2024

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
neproja Majblx KoJieOaHuid rpy3a Ha
HUTH OT JJTHHBI HUTH U MAcChI TPY3a»

15.10.2024

14

Koneb6arensublit koHTyp. CBOOOAHBIE

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



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

SJICKTPOMArHuTHBIC KoJieOaHus B
nacaJIbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCXKAY MCXaHUYCCKNMHU U
OJICKTPOMariMTHBIMHU KOJIEOAHUSIMHU

17.10.2024

15

®opmyna ToMcona. 3akoH
COXpPAaHCHUA SHCPIrUr B UJICAJIbHOM
KOJIe0aTeTbHOM KOHTYpE

22.10.2024

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencrasieHue o 3aTyxarIuX
KosiebaHusX. BoiHyXIeHHBIC
MexaHu4deckue kojebanus. PezoHanc.
BbIHy)K[[eHHBIG SJICKTPOMArHMTHBIC
KosieOaHus

24.10.2024

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslii Tok. CHHYCOUIaNbHBIN
IIEpPEMEHHBIN TOK. MOIIHOCTH
NIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JIEHCTBYIOIIEE 3HAYEHHUE CUJIbI TOKA U
HaIPSKEHUS

05.11.2024

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUU

07.11.2024

19

Y CTpolcTBO M TPAaKTHUECKOE
IPUMEHEHHE NIEKTPUUECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOr0 TOKa,
JIMHUU 3JIEKTpoIepeaay

12.11.2024

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

20

DKOJOTHUYECKUE PUCKH TIPH
MIPOU3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanust
JIEKTPO3HEPIUHU B TOBCETHEBHOM
KU3HU

14.11.2024



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

Mexanunueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuog.

Bbu6nuoreka [JOK

21 (CKOpOCTB paclpOCTPAHCHILA H JUTHIIA 19.11.2024  https://m.edsoo.ru/ff0cca54
BouiHbL. [lonepeunsie U MpoaoIbHBIE
BOJIHBI
2 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Beicota Tona. TemOp 3ByKa 21.11.2024 | https://m.edsoo.ru/ff0cccOc
DNEKTPOMarHUTHBIE BOJHBI, UX
23 cBoicTBa U ckopocTh. [lkama bubmmorexa [TOK
P ' 26.11.2024  https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTOCBSI3U U
24 .P
TeneBuaeHus. Pa3Burue cpeacTs 28.11.2004
cBs3u. Paguonokanus
)5 KonTponbhas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBD» 03.12.2024 | https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPAHEHHE
2 CBETa B OJHOPOJHOMU cpejie. bubmmoreka [JOK
Todeunslii HICTOYHUK cBeTa. JIyd 05.12.2024 | https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 oTpaxeHus cera. [loctpoeHue bubmorexa [JOK
p L P 10.12.2024  https://m.edsoo.ru/ff0cd4e0
n300pakeHHI B TUIOCKOM 3epKaie
[Ipenomnenue ceeta. [TonHoe
73 BHYTpEHHEE oTpaxkeHue. [IpenenbHblil bubnuoreka [IOK
YTOJ1 IIOJIHOTO BHYTPEHHETO 12.12.2024  https://m.edsoo.ru/ff0cd7{6
OTpaKCHUS
79 JlaGopaTtopHas pabota «M3mepeHue bubanorexa [HOK
[oKa3aTeis MPEJOMIIEHUS CTEKIIA 17.12.2024 | https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cca54
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JIunssl. [Toctpoenue n3obpaxkeHuil B

30 nuH3e. Popmysa TOHKOM JINH3BI bubmorexa [JOK
- TOPMY ’ 19.12.2024 | https://m.edsoo.ru/ff0cddle
YBenuyeHue JTuH3bI
JlaboparopHas paboTa
1 {4 i
3 « ccnez[OBaIiHe CBONCTB 24.12.2004
U300paXeHUI B TUH3AX)
Hucnepcus cBeta. CloKHBINA COCTaB
0 6emnoro csera. Ler. JlaboparopHas
pabora «Habmronenue aucrnepcun 26.12.2024
CBETa»
13 WNurtepdepennus ceera. udpakius bubanorexka [HOK
ceta. [ludbpaxknuonnas pemeérka 09.01.2025 | https://m.edsoo.ru/ff0ced22
14 [TonepedyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonsipuzanust cBera 14.01.2025 @ https://m.edsoo.ru/ff0cf02¢
OnTudeckue mpudOpsl U YCTPOHCTBA
35 U YCJIOBHSI UX 0€30I1acHOTO 16.01.2025
MPUMECHECHUS
['paHuIBl TPUMEHUMOCTH
36 KJIACCUYECKOU MeXxaHUKH. [locTyarsl bubanorexka [HOK
CIIELIMAJIbHOM TEOPUU 21.01.2025 = https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.
37 3ameJIeHHe BPEMEHH U COKpAILEHUE bubmorexa HOK
8 P patl 23.01.2025 @ https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHEPrus U UMITYJIbC PEIATUBUCTCKON
38 yacTulbl. CBA3b MacChl C SJHEPrUEN U bubmorexa [TOK
HEL P 28.01.2025  https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPTHUs MOKOS
39 KonTponsHas padora «OnrTuka. bubmmoreka [JOK



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

OcHOBBI cHEIMAIBHON TEOPUH 30.01.2025  https:/m.edsoo.ru/ff0cf6f0
OTHOCUTEIIbHOCTH
40 ®otounbl. Dopmyna [1nanka. DHeprus bubanorexka [HOK
U UMITYJIEC (OTOHA 04.02.2025  https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIEI0OBAHNE Eub 10K
nonmoTexa
41 .0 A.T.
Poroopexra. OnbIs: 06.02.2025  https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl pororpdexra. YpaBHEeHUE
42 SﬁHMTegﬂa n(lf){(b(boma@(gema bubmorexa [JOK
8 ) 11.02.2025  https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» potodddexra
Hasnenue ceera. Onbith [1. H.
43 Jlebenera. Xumuueckoe JIeHCTBHE bubmorexa [JOK
AEBE. A 13.02.2025  https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoiucTsa u
44 MPAKTUIECKOE IPUMEHEHHE!
doToreMeHT, POTONATUHK, 18.02.2025
CoNTHEYHas OaTapesi, CBETO IO
45 Pemenne 3aga4 1mo reme « 91E€MEHTHI bubmuorexa [JOK
KBaHTOBOW ONTUKH 20.02.2025 = https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OIBITEL
46 Pezepdopna o paccessHUIO 0-4acTH bubmorexa [TOK
PROPA P t 25.02.2025  https://m.edsoo.ru/ff0d091a
[Inanerapnast Mogenb aToMa
Bbu6nuoteka [IOK
47 II b
OCTyHatht bopa 27.02.2025 | https://m.edsoo.ru/ff0dOafa
Wznyyenue u norsiomieHne GOTOHOB
43 IIPHU IIEPEXOJE aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS DHEPIMM HA Jpyroi. Buasl 04.03.2025  https://m.edsoo.ru/ff0d0afa

CIIEKTPOB
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49

BonnoBsle cBoMcTBa YyacTHIl. BOTHBI
ne bpoiina. KopnyckynspHo-
BOJIHOBOM Jyanu3Mm. CIIOHTaHHOE U
BBIHYXJIEHHOE U3Ty4YCHHE

06.03.2025

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpenenenuio
COCTaBa Pa/IOaKTUBHOTO U3TYYCHHUS

11.03.2025

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, ramma-
u3ilydeHus. Bnusnue
PaAMOAaKTUBHOCTH HA KUBBIE
OpraHU3MBI

13.03.2025

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacmar.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMma-u3nyyenue

18.03.2025

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

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.

S nepublie peakuuu. AnepHbii
peakrop. [IpobnemMbl, IEPCIIEKTHBHI,
IKOJIOTHUYECKUE aCTIEKThI SICPHOM
SHEPTETHKHU

20.03.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. MeTo1bl HAOMIOICHUS U
perucTpanum 3J€MEHTAPHBIX YaCTHULL.
Kpyrasiii cton «PyH1aMeHTalbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($U3UUECKOil KapTHHBI MUPAY»

01.04.2025

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

55

JTarnsl Pa3sBUTUA aCTPOHOMUMU.
[IpuxnagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHHUE ACTPOHOMHHU. Bun

03.04.2025



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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3BE31HOrO HeOa. Co3Be3us, IpKHe
3BE3/1bI, ITAHETHI, UX BUIMMOE
npxeHne. CoTHeYHas cucTeMa

56

Connue. ConHeuHasi akTUBHOCTb.
Ncrounuk sneprun CosHua 1 3BE311

08.04.2025

57

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
MOCJIEN0BAaTENBbHOCTH. BHyTpeHHEE
cTpoenue 3B€311. COBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKICHUU U
sBotonnu CoJIHIIA U 3BE3]T

10.04.2025

58

Mueunsiii [Iyte — Hama [Manaktuka.
[Tonoxenne n aBmxenne ConHua B
lNanaxruke. I'anaktuku. Y€pHbie
JBIPBI B SIPax TajJakTUK

15.04.2025

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIiBa.
PenukroBoe uznyueHue.
MertaranakTuka

17.04.2025

60

Hepemennsie mpo6iieMbl aCTPOHOMUH

22.04.2025

61

KonTponpHas padora «JI1eMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI)

24.04.2025

62

Ob6o6maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMAIbHON 1
ITUYECKOU chepax AesITeNbHOCTH
YeJnoBeKa

29.04.2025




63

O6o6maromuii ypok. Pois i Mmecto
(GU3UKY U aCTPOHOMUU B
COBPEMEHHOM Hay4HOU KapTUHE MHUpa

06.05.2025

64

O6o6maromuii ypok. Pons
¢du3nveckoil Teopun B
(GopMUpOBaHUY MTPEICTABICHHIA O
(bU3UYECKOI KapTUHE MUpPa

08.05.2025

65

Ob6o06maromuit ypok. Mecto
¢u3nUecKoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTABICHUNA O IPUPOIE

13.05.2025

66

Pe3epBHbIil ypok. MaruuTHOE T0JI€.
DNeKTpOMarHuTHask UHIYKIUs

15.05.2025

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CIIelIMaIbHON TEOPUU
OTHOCHUTEJIbHOCTH

20.05.2025

68

PesepsHblil ypok. OnTuka

22.05.2025

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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