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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPeOOBAHMH K pe3yJbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peAN3YIOUX OCHOBHEBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Ha 6aze mnentpa oOpa3oBaHusi €CTECTBEHHO-HAYyYHOW M TEXHOJIOTMYECKOU
HanpaBieHHOCTH «Touka pocta» olOecrieyuBaeTcs peanuzaius 00pa3oBaTebHbIX
OporpaMM  €CTECTBEHHOHAy4YHOM UM TEXHOJIOTMYECKOM  HampaBlIeHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUM C TpeOOBaHUSIMU 3aKOHOAATENbCTBA B cdepe
oOpa3zoBaHusg M C y4y€ToM pexomeHaanuii deaeparbHOro orneparopa y4eOHOro
npeaMera «dDuznka».

Copepxanue mnporpaMMmbl 1O (U3MKE HAIMpaBiIeHO Ha (opMupoBaHue
€CTECTBEHHO-HAYYHOW KapTUHBI MHupa oOyuawomuxcs 10-11 kmaccoB mipu
o0ydyeHun ux Gu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEITEIHHOCTHOTO
noaxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKkKe YYUTHIBAET HEOOXOJUMOCTh pealu3alryd MEXIPEIMETHBIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamMu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIE ENH M3Yy4eHUS (PU3UKU Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJIbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHEHIE,
MeTarpeIMeTHbIe, TpeAMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no Gpu3MKe BKIIOYALT:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca Pu3nKu Ha 6a30BOM YPOBHE, B

TOM YHMCJIE TIPEIMETHBIE Pe3yJIbTATHI 110 TOJIaM 00yUYCHHUS;

e coaepxkaHue yueOHoro npenmera «dusuka» no rogam o0ydeHusl.

dusnka Kak Hayka O HauOojiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyHas B
KauecTBe y4eOHOI0 IpeIMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIN BKIJIAJl B CUCTEMY
3HaHU 00 okpyskaromieMm mupe. IIKoapHBIN Kypc GU3UKH — CHCTEMOOOpa3yOmuii
JJI €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3y4yaeMbIX XHMHEH, OMOJIOTHEeH,
du3mdeckoii reorpadueri um acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
IpUMEHEHUEe  (U3MYECKUX 3HAHUWA  ONpEeAeNsieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHs] HOBBIX MAaTEpHAJIOB C 3a/JaHHBIMU CBOMCTBAMHU U JIPYTHX.
N3yuyenue (QU3MKM BHOCHUT OCHOBHOM BKJIaJ B (DOPMUPOBAHHE €CTECTBEHHO-



HAay4YHOM KapTUHBI Mupa oOydyaromuxcs, B (GOpMUPOBAHUE YMEHUU MPUMEHSTH
Hay4YHBIM METO]I MO3HAHUS MPU BBHIMOJIHEHUN UMU YU€OHBIX UCCIIEI0OBaHUN.

B ocHOBy kypca ¢(usuku myisi ypoBHS CpelHero ooOiiero oOpa3oBaHUs
MOJIOKEH PsAJl UJIeH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK MPUHIMIBL €ro
MOCTPOECHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (U3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0benMHEH BOKpYr (Qusnueckux Teopuil. Beaymum B Kypce  sIBaseTCs
dbopMupoBaHue MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzainus TpearnojaraeT HCIOIb30BaHHUE
T'YMaHUTApPHOTO TOTEHIIMANAa (PU3MUECKON HAyKHU, OCMBICICHUE CBSI3M PA3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBa, a TaKXKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U DKOJIOTUUECKUMU MPOOIEMaMHU.

Hoess  npuknaonoti nanpaenennocmu. Kypc ¢Gusuku mpenmnosiaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX W TEXHOJOTUUYECKUX MPHUIIOKCHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcsi TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 0O0CYXICHUS
po0JIeM pallMOHAIBHOTO MPUPOOTOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CTepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCSA (U3UYECKHe Teopuu ((popMHUpoOBaHHE MPEICTABICHHUHA O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TeOpUHU, Poiau (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHIMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOJAE, TpaHHIAX
MPUMEHUMOCTH TEOpHM, JJIsI OMNUCAHUS E€CTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0/] B Kypce (DM3UKHU peamu3yeTcs MpexIe
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHOU JESITEIIBHOCTH O00YyYarOlUXCsl.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — 3TO HCIOJB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIA0OPATOPHBIX PabOT,
KOTOpbIE B TporpamMme 1o (u3nke oObEeTUHEHBI B OOIIUH CHHCOK yYEHUYECKUX
MpaKTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOJAMMBIX JUIsl KOHTPOJSL W OIEHKH, OCYIIECTBISETCS  YYaCTHUKaMU
00pa30BaTeIbHOrO TMpoLecca MCXOJAsS U3 OCOOCHHOCTEH IUJIaHUPOBAaHUS H
ocHamieHus: kabuHeta (Qusmku. Ilpu s3TOM obOecreuynBaeTcss OBJAJICHUE
00y4arolUMHUCSl YMEHUSIMHU TPOBOJAUTH KOCBEHHBIE H3MEPEHUS, HCCIEIOBAHUS



3aBUCUMOCTEH (PU3NUECKHX BEIMYUH W TIOCTAHOBKY OIBITOB TIO MPOBEPKE
MIPEITIOKCHHBIX TUITOTES.

bonpimoe BHWMaHHWE yOENAETCS PEHICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3amay. [lpu 3TOM [1s1 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJadd C SBHO
3aJIaHHOH (DU3UYECKOM MOJIEIIBIO, TTO3BOJISIOIINE MPUMEHSTh H3YYCHHBIE 3aKOHBI
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfelia Kypca, TaK U MHTETPUPYS 3HAHUS U3
pa3HbIX pasnesnoB. JlJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBISIFOTCS 3aaHUS Ha
O0OBsSICHEHHE TIPOTECKaHWS (PU3MUYECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyroIue BbIOOpa (U3MUECKOW MOJETU I CHUTYallHH MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY oOOecCredYeHn0 y4eOHOro mporecca 0a30BBId ypOBEHb Kypca
bU3MKKM HA YPOBHE CPEIHETO 00IIero 00pa3oBaHuUs JOJMKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCJIOBHUSX HWHTEIPUPOBAHHOTO KaOWHETa
NPEIMETOB €CTECTBEHHO-HAYYHOT'O IHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXoauMoe J1labopatopHOe OOOpYJIOBAHME JUISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYCHUYCCKUX MPAKTUYCCKUX PabOT U JACMOHCTPAIMOHHOE
obopyioBaHUE.

JlemoHCcTpanimoHHoe oOopyaoBaHHe (OPMHUPYETCS B COOTBETCTBUHM C
OPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  0O€CleurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpALUM IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(dbyHIaMEeHTaTbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUN.

JlaGoparopHoe o00OpyaOoBaHWE ISl YYEHHUECKHX TMPAKTHYECKHX pPadboT
dbopMupyetcsi B BUe TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OO0OPY/IOBAHMS JIOKHBI OBITh TOCTPOCHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEITHHBIX CUCTEM B BUJIE TU(DPOBBIX TaOOpaTOPHUH.

OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue uHTEpeca W CTpEeMJICHUS OOYYaIOMIUXCS K HAYYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEJUICKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHHE
MCCJIEIOBATEIHCKOTO OTHOMIEHUS K OKPY)KAIOIITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUS KAK pPE3yNbTaTa H3YYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHne yMEHUH OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
(Gu3HUECKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;



(opMHUpOBaHUE NPEICTABICHUNA O PONM (PU3MKU JJI1 Pa3BUTHS JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHne »THX Ieneld o0ecreynBaeTcs pelIeHHeM CIEIYIOMUX 3a7ad B
npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUs:

npuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01mux bu3nYecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJISIpHYIO (DU3UKY, OAJIEKTPOAMHAMUKY, KBAaHTOBYIO (H3UKY U
AIIEMEHTHI acCTPOPU3UKH;

dbopMHUpOBaHUE YMEHMH MPUMEHSATH TEOPETUYECKHE 3HaHUS s
OoOBbsICHEHHUsS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
NPAKTUYECKUX PEUICHUIN B TOBCEAHEBHOM KU3HU;

OCBOCHHE CIOCOOOB pEIIeHUs Pa3IMYHbIX 3a/ad C SBHO 3aJaHHOU
¢uznuecko Monenbpo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3ganue puU3NMUecKo MOJCIH, aJIEKBAaTHON YCIOBUSM 3a/1a4H;
NOHUMaHUe (PU3NYECKUX OCHOB U TMPUHIIUIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIHUSIHUS HAa OKPYKAIOUIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSATEIBbHOTO TUIAHUPOBAHUS U TMPOBEIACHUS
(¢u3nYecKux HKCHEPUMEHTOB, aHaIN3a M HHTEpPIpEeTaluyd HHPOpMaIuy,
OTIpe/IeNICHUS IOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

CO3/1aHUE YCJIOBUM NJIs1 Pa3BUTHsSI YMEHUN MPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPYECKON JIEATEIbHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus orBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipenmaraemerii B mporpamMme 10 (U3UKE TIEPEUCHb JIa0OPaTOPHBIX M
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD
MpOBENCHUS JTA0OPATOPHBIX PAbOT Y OMBITOB € YYETOM HMHIWBHIYATbHBIX

0COOEHHOCTEH 00YyUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeTOAbl HAYYHOI'0 O3HAHUSA

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TEOPUH. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIMM HAa OCH CHUCTEMBI KOOPAMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonunenHoe  nBwxkeHue. JIBMKEHME  MaTepUalbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS IapUKa B BA3KOM KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHOU TOuku. Tpetuil 3akoH HeloTOHa 1151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKONIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPIOTO TeEA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(OpMaIlvH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus: Opycka 1o HaKJIOHHOM TJIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

Nmnynbe MatepuanbHOM TOUKM (Teja), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTennnanbpHas SHEPTUs yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHCHHS MEXaHUYECKOUN YHEPTHH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBHOW YHEPTUH B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. Mousieky/isipHasi pu3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUSI YacCTHUI[ BeniecTBa. MOJEIH CTPOCHHUS Ta30B, XUJIKOCTEH H
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHCKPETHOE CTPOCHHE BellecTBa, ¢oTorpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs IPUPOAY JABICHUS ra3a HA CTEHKHU COCy/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MACabHOrO  ra3za.  Buaesl  Temionepenayw:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccam. [ 'padudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nercTBus TerioBo MamwuHbL. [ukn Kaprno um ero xospuIMEHT MOJIE3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpeHHEW JHEpPruMl Tejia MPU COBEPIICHUU PaOOThI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiIT 1Mo ananabaTHOMY pAacHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenune u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYYEHUs COBPEMEHHBIX MAaTEpUAaNOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  smekrpoctatnueckoro  mousis.  [lorennuman.  PasHocTh
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKY HUMU U TUDJIEKTPUUECKON IIPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TemmepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKM TOK B  pacTBOpax M  paciuiaBax  dAJICKTPOIUTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKA, OJIJIEKTPOHATPEBATENIbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS IUIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTH CONIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIBI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYE€HHEM METOJIOB HAYYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocusn: Mmexannyeckoe NBIKEHHE B JKMBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs THCCOLMALIMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJAUIMIIHUKH, HCIIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTHYECKash 3alluTa, 3a3€MJICHUE 3JIEKTPOIpPHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuTh.  B3aMMoneicTBHME  TMOCTOSHHBIX  MAarHHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TOJI JJIWHHOTO MNPSIMOTO IMPOBOJHUKA M 3aMKHYTOIO KOJIBLEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Tose. PaGota cubl JlopeHiia.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: IOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHUTHOTO MOJISI KATYLIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOAHBIE  MEXaHMYECKHE  KOJeOaHUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbupiit koHTYp. CBOOOJHBIE 3IEKTPOMAarHUTHBIE KOJIeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaroMUX KojieOaHUsX. BBIHYKIEHHbIE MEXaHUYECKHUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepenada U MOTPEOICHUE DICKTPUICCKOM
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JJUHUH JIEKTPOIIEpeaay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJIHBI, yciioBus pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYEHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosnHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEeHNE 3E€KTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas JUArHOCTHKa B TEXHHKE M MEAMIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenune nareppepeHunu u 1udpakiunym MEXaHHIeCKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPETIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. lIpenenbHbI yroja TOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUE€ M ONTHUYEeCKas cujia TOHKOW JinH3bL. [locTpoeHue uzo0pakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JaBAEMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBuss HaOMOIECHUS MaKCUMyMOB W MHHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE TMPUMEHEHHUE: OYKH, JyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mojenb cBeTOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[Tomydyenue cexTpa ¢ MOMOIIBI0 AUGPAKITHOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paszznesn 6. OcHOBBI crIeMAIBLHON TEOPUH OTHOCHTEJIbHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMITYJbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTerHa s pororddekra. «KpacHas rpaHuUiia
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne ycTpoicTBA M MPAKTHUECKOE TNPUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiisa. KopryckynsipHO-BOITHOBOMN
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pe3depdopna mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHWCTBa U MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPU3NKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

CoJsHEUHAs cucTeMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPHUCTUKHU. JlnarpamMma «CHEKTPAJIBbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIAaBHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKIACHUM U 3Bostounn CosHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
TaJaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boisbioro B3peiBa. PenukToBoe n3nydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPWIOXKEHUH I ONpe/ieNieHus MOJI0KEHUsI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3THYECKOU cdepax AesTENbHOCTA Ye0BEKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (uU3MUecKass BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO, BEKTOPBI U HMX IPOEKUMU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

Buonoeusa: »nexTpuueckue SBICHHUS B JKUBOM MpHpone, KoieOaTelbHbIE
JNBW)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B )KUBOW MPUPOJE, NECUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  mMarHUTHBIE TOMIOCA 3€MJIM, 3aJI€KW MArHUTHBIX PV,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, teiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOJKHO OOECIEUHUTHh TOCTUIKEHUE CIETYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYyYaroImIMXCs PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIETEIBHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIpPaBJICHUU
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'yMAaHUCTHYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHHUKU;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENbHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpPa30BaHUIO B 00JIACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIeld YCTOWYMBOIO Pa3BUTHSI YE€JIOBEYECTBRA,;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHE IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIllecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Joruyeckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4ETOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJWHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX pEaIbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HaBBIKAMH Y4€OHO-MCCIIEIOBATEICKON M MPOCKTHON JEATEILHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 IMIONyYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIIeHHs, HAaXOJWUTh apTyMEHTHhI I J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIHHON
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH MOWCK, AaHAJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHHUsS MHPOPMAIMH U LEJIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBIIAITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(QJIUKTHBIX CUTyalldd W  CMsI4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YJIEHA KOJUIEKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh TO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh U (HOPMYJIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBHITIOJHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMUHBIX MPEATIOUYTESHHH;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATH CBOM 00pa30BaTEeILHBIA M KYJIbTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOIECCOB, HMX PE3YJIbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI pedieKCuu IJis OIICHKUA CUTYallMH, BHIOOpa BEPHOTO
peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPHU aHaIW3e pe3yIbTaToB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce n0OCTUXKEHUSI JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrPaMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIMOHAIBHBIN UHTEJIJICKT, peIoIararmi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONICTO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOM 3MOIIMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOITMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY,

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPU OCYIIECTBICHHH OOIIECHMs, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIE Pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHbI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TIPUMEHEHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MarepualibHasi TOUKa, HHEpIMajibHas CUcTeMa OTCU€Ta, abCOMOTHO TBEPAOE TENO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJCHUE Tel, JBWKEHHE [0 OKPYXXKHOCTH, HHEpIHUs,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS T'a3a MPU €r0 HArPEBaHUU B 3aKPHITOM
coCcyJlie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30IpoIleccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IMEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca TeJa, CHua,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MEeXaHUYeCcKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIONINE JAHHYIO (PU3UUECKYIO0 BEJIUUYHUHY C JIPYTUMHU
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasi SHEPrUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONHCAHWM TIPABUIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIUIIBI: 3aKOH BceMupHoro Tsarotenus, |, 1l u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUsI UMITYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEeMAaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX OE30MAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MUCCKUX SBICHUUA WU
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBCHHBIC M3MEPEHUS (U3HUCCKUX BEITUYHH, TTPH
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHH, MPH 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U Tpa(HKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
pamMKax ydeOHOro »HKCIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYCCKYIO MOJCNb, BBIICIATh (GU3UUCCKHE BEIUYUHBI U (OPMYIIHI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH JJIA TIOUCKA, CTPYKTYPHPOBAHMS, HHTEPIIPETAIIUN
U TIPE/ICTaBIICHU Y4eOHOW M HAy4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecriedeHus: 0€30MacCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH



YCTPOMCTBAMHU, JJISI COXPAHEHUS 3I0POBbS U COOJIOJICHUS] HOPM SKOJOTHYECKOTrO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB T'PYIINHI B PEIICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pU3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KAapTUHBI MUpAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJIETeH:
TOYEYHBIN AJNEKTPUUECKUMN 3apsjl, JIyd CBETA, TOUYECUHBIH UCTOUYHHUK CBETA, S/IEpHAS
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE IEHCTBHUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepennus, aubpakuuds W MOJSpHU3alMsi  CBETa, JIMCIIEPCUSl  CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
Paauo0aKTUBHOCTH;

ONKUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (IEKTPUUECKUE, MArHUTHBIC,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3NUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJABIKYIIAs CHIIa, padoTa TOKa,
WHAYKIMS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsiji W CHia TOKa B TPOIECcCe
rapMOHUYECKUX JJIEKTPOMATrHUTHBIX KoyieOaHui, (OKYyCHOE pacCTOsSHUE U
ONTHYECKAasl CHUJIa JIMH3bl, NMPU OINHUCAHUM MPABUIBLHO TPAKTOBATH (HU3UUYECKUIT
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
dopMynbl, CBS3BIBAIOIIME JAHHYI (U3UYECKYI0 BEIWYHMHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATH H3YYEHHBIC KBAHTOBBIC SIBJIICHUS M TPOLECCHI, HCMOJb3YS
dbu3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOJIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M TMPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U MapaieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAaCcIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHaA 111 PoTtodrddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHECHUs
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py dTOM pa3andaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAXXEHHE U YCJIOBUS (TpaHUIIbI, O00JIACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh JKCHEPUMEHTHl MO MCCICIOBAHUIO (U3UUYECKUX SIBICHUNU W
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEpPEHMIl: NpPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSAMbBIE U KOCBEHHBIC U3MEPEHUS (PU3UUYECKUX BEIUYUH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OpSAMBIX HM3MEPEHHWIl: MPU OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUYECKUX BEIMYMH B BHJIC TAaOJIHUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TPOSKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJa4u



BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pelaTh KaYeCTBEHHbIE 3aJ1a4i: BHICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI € OMOpOM Ha M3yYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/CcTaBleHusl yueOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (U3HKE B MOBCEJHEBHOM >KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUS] HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTaTh B TIpymme C BBIIOJIHEHUEM pA3IMYHBIX COLMAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO pacHpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE pacCMaTpUBAaEMO POOIEeMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u (uudposbie) Hcnonb3yemoe
Ne n/n Kourpoububie | IIpakTHyeckue
TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE o0opyaoBaHHe
padoThI padoThI
pecypchbl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
OOGopynoBanue
11 @usuka 1 METOIbI HAYYHOTO 5 bub6mmnoreka IIOK Ienrrpa "Touxa
' HO3HAHUS https://m.edso0.ru/7f41bf72 I')'
pocTta
Hroro mo pazgeny 2
Pa3nen 2. MEXAHUKA
O6opynoBanue
2.1 Kunematuka 5 bubmorexa [TOK Her yil "Touka
' https://m.edsoo.ru/7f41bf72 I?,
pocTta
O6opynoBanue
2.2 JlnHamuka 7 bubmorera [JOK L[er yeIL[ "Touka
' https://m.edsoo.ru/7f41bf72 I,),
pocTta
O0GopynoBaHue
53 3aKOHBI COXpPAaHEHUS B 6 1 1 bubnunorexa [IOK Ienpa "Touxa
' MEXaHHKe https://m.edsoo.ru/7f41bf72 I?,
pocra
Utoro mno pazneny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIMHAMUKA
O6opynoBaHue
31 OCHOBBI MOJIEKYIISIPHO- 9 1 bu6mmorexa LIOK Ientpa "Touka

KUHETHUYECKOM TCOpHUUn

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

pocra"



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

O6opynoBaHue

bubnuoreka [IOK
2 1 "T
3 OCHOBBI TEpPMOIMHAMHKH 0 https://m.edsoo.ru/7f41bf72 HCHT}i’)'a OuKa
pocra
O6opynoBaHue
ArperaTHble COCTOSIHUS bubnuorexa [JOK "
3.3 5 Llentpa "Touka
BeniecTBa. @a3oBbie MEPEX0/abl https://m.edso0.ru/7f41bf72 "
pocra
Hroro no pazgeny 24
Paznen 4. DJIEKTPOANHAMUKA
OOGopynoBanue
4.1 DnekTpocTaTHKa 10 Bubamorexa [IOK [entpa "Touka
' https://m.edso0.ru/7f41bf72 8
pocta
. . O0GopynoBanue
[TocTOSIHHBIN 3NEKTPUYECKUN bubnuoreka [IOK
4.2 12 Ientpa "Touka
TOK. TOKM B pa3JINYHBIX Cpelax https://m.edsoo.ru/7f41bf72 "
pocra
Hroro mo pazgeny 22
O0GopynoBaHue
Pe3epBHOE BpeMst 2 Ilentpa "Touka
pocra"
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie) Hcnoab3yemoe
Kourpoububie | IlpakTHyeckue
n/n NPorpamMmbl Bcero oOpa3oBaTtejibHbIE o0opynoBanme
padoThI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
06
MarsuTHo€ moJIe. bubmuorexa [JOK OpyAOBaHUE
11 11 1 3 entpa "Touka
DneKTpOMarHuTHasE WHIYKITUS https://m.edsoo.ru/7f41c97c pocra”
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
06
MexaHHYEeCKHE 1 bu6moreka [IOK OpyJlOBaHue
2.1 9 1 Ientpa "Touka
3IIEKTPOMArHUTHBIE KOJIEOaHUs https://m.edsoo.ru/7f41c97c "
pocta
O0GopynoBaHue
MexaHn4deckue u bubnuorexa [JOK
2.2 5 1 Ientpa "Touka
3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41c97c "
pocta
BuG 10K O06opynoBaHue
nonmoTexa
2.3 O 10 3 "T
i https://m.edsoo.ru/7f41c97c HCHTI?,a o
pocta
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

3.1

OcCHOBEBI CIIeLHaIbHOM TCOpHUU
OTHOCUTCIBHOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

O6opynoBaHue
Lentpa "Touka
pocra"



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

Hroro no pazneny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

O6opynoBaHue
4.1 DNeMEeHTHl KBAHTOBOM OTITUKH 6 bubamorexa [OK Lentpa "Touka
' https://m.edsoo.ru/7f41c97c I?'
pocra
O6opynoBaHue
4.2 Ctpoenue aToma 4 bubmorexa HOK L[er yill "Touka
' P https://m.edsoo.ru/7f41c97c¢ I?'
pocra
O6opynoBanue
4.3 ATOMHOE PO 5 brbmorexa [TOK LIer yill "Touka
' P https://m.edsoo.ru/7f41c97c 1?,
pocra
Hroro mo pazgeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

O0GopynoBanue
DJIEeMEHTHI aCTPOHOMUU U bubnuoreka [IOK
5.1 7 1 Ientpa "Touka
acTpoU3HKH https://m.edsoo.ru/7f41c97c "
pocta
Hroro mo pazgeny 7
Pazngen 6. OBOBIIAIOHIEE IOBTOPEHHUE
06
6.1 O6o0maroiee MOBTOPEHUE 4 bubmmorexa [JOK I_[egfyg(‘)ffiiiz
' HHarot P https://m.edsoo.ru/7f41c97c¢ I?,
pocta
Utoro no pazneny 4
O6opynoBaHue
PesepBHOE Bpems 3 IlenTpa "Touka

pocra"



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
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie Hcnoan3yemoe
Tema ypoka KonTpoubnsie | IlpakTuueckue A op Y
n/n Bcero HU3yUYeHusi o0pa3oBaTtejibHbIE o0opynoBanue
padoThI padoTsbI
pecypchl
MynbTUIATYUKI
®du3uKa — HayKa o
i ppoBBIX
1 npupoje. Hayunere 1 bubnmoreka [JOK [ —
METO/IbI TIO3HAHHUS 04.09.2023 |  https://m.edsoo.ru/ff0c32e2 i3 pe P
H3HK
OKPYXKAIOIIEro MUpPa "Releon”
Ponb u Mecto pusuku
B (OpMHUpPOBAHUH
COBPEMEHHOU
2 Hay4YHOU KapTHUHBI 1 Bu6mmorexa [IOK
= P 07.09.2023 |  https://m.edsoo.ru/ff0c33e6
MHpa, B
MPAaKTUYECKOMN
NeSITeNIbHOCTH JIFOeH
MexaHnnueckoe
JIBUKCHHE. MyabTHAATYHKI
OTHOCHUTETBHOCTh HU(POBBIX
3 MEXaHUYECKOTO 1 bubmorexa HOK Jliaglp ATOPHHA 1O
11.09.2023 | https://m.edsoo.ru/ff0c3508 patop
JIBUKCHUSI. buznke
[epemernenue, "Releon"
CKOPOCTb, YCKOPEHUE
PaBHOMEpHOE
4 MPSAMOJTMHEUHOE 1 bubmmorexa [JOK
P 14.09.2023 | https://m.edsoo.ru/ff0c3620

NBIDKEHUE



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

MynbTUIATYUKI

PaBHOycKOpeHHOE U(PPOBBIX
5 IPSAMOJIMHEUHOE bubnmorexa LOK JIabopaTOPHUH 110
p 18.09.2023 | https://m.edsoo.ru/ff0c372e patop
TIIBIDKEHUE dusnke
"Releon"
CB00OOIHOE TTaJICHHUE.
5 V]ZKO :;Iple HaAeHH bubmmoreka [{OK
p 21.09.2023 | https://m.edsoo.ru/ff0c39cc
CBOOOHOTO MACHUS
KpuBosmnelinoe
JIBUJKEHUE.
7 TsiKenne bubnuorexa [JOK
. 25.09.2023 | https://m.edsoo.ru/ff0c3ada
MaTepuaIbHON TOUKU
10 OKPYXHOCTH
[Tpunun
OTHOCUTEIBHOCTHA
Tamumes.
8 MHeD AL HLLE bu6moreka [IOK
P 28.09.2023 | https://m.edsoo.ru/ffOc3be8
CHUCTEMBI OTCUETA.
[TepBriii 3ak0H
Hrrorona
Macca tena. Cuna.
MynbTUaATYUKT
ITpuHIMn
nuppoBBIX
9 CYINEPIO3UINH CUJI. bu6mmoreka [JOK [ ——
Btopou 3akon 02.10.2023 |  https://m.edsoo.ru/ff0c3be8 (bmnrf)(e P
H
BIOTOHA IS ] "Releon"
MaTepHUaTbHOW TOUKH
Tperun 3akoH
10 HbfoToHa ISt bu6mmoreka [JOK
a 05.10.2023 | https://m.edsoo.ru/ffOc3bes

MaTCpHUaJIbHBIX TOUCK



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMHUPHOTO
taroteHus. Cumna
TskecTH. [lepBas
KOCMHUYECKast
CKOPOCTh

09.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyrocti.
3axoH ['yka. Bec Tena

12.10.2023

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3el8

MynbTUIATYUKT
U ppoBBIX
naboparopuii 1o
¢uznke
"Releon”

13

Cuia TpeHusl.
Koadbdunuent
Tpenus. Cuia
COIIPOTHUBIIEHUS NIPH
JIBYDKEHUU TeNa B
AKHUJIKOCTH WM Ta3e

16.10.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c3f76

14

[ToctynarenbHOE U
BpalllaTeIbHOE
JIBIDKCHHE
a0COJIIOTHO TBEPJOTO
Tena. MOMEHT CHIIBL.
IInedo cumebl.
YcnoBus paBHOBECHS
TBEPJIOTO TETa

19.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

15

Nmnynsc
MaTepuanbHO1
TOYKHU, CUCTEMBI
MaTepuaIbHbIX
Touek. Mmiyinbc

23.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6



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

CHJIBL. 3aKOH
COXpaHEHUs
HMITYJIbCA.
PeaxkTtnBHOE
IBIKEHHE

16

PaboTta u MOIIHOCTh
cuibl. KnaeTnueckas
SHEPTUst
MaTepuaIbHON
Touku. Teopema 00
H3MEHEHUHN
KHHETHYECKOW
SHEPTHH

26.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

TloTennmansHas
SHEPTHS.
TloTenmansHas
SHEPTHUSI YIPYTO
nehopMUPOBAHHOU
MIPY>KUHBI.
TloTennmansHas
SHEPTHUs Tejla BOIU3U
MOBEPXHOCTU 3eMJIU

09.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IToTeH1ManbEHBIE U
HEMOTEHIUAJIbHEIE
cuibl. CBs3b pabOTHI
HEIMOTEHITNAIBLHBIX
CHJI C ©3MEHEHUEM
MEXaHHUYECKON
SHEPTUH CUCTEMBI

13.11.2023

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



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

TeI. 3aKOH
COXpaHEHUs
MEXaHUYECCKOH
SHEPTUH

19

JlabopaTopHas
pabora
«HccnegoBanne
CBSI3U PabOTHI CHIIBI C
M3MEHEHUEM
MEXaHUYECKOU
SHEPTUH TeJla Ha
MpUMepe PACTSIKCHUS
PE3HHOBOTO JKT'yTa»

16.11.2023

MynbTUIATYUKI
U ppoBBIX
naboparopuii 1o
¢uznke
"Releon”

20

KonTtponbHas padoTa
o TeMe
«Kunemaruka.
Jnnamuka. 3aKOHBI
COXpaHEHUS B
MEXaHUKE»

20.11.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIC
MOJI0KESHUS
MOJIEKYJIIPHO-
KUHETHUYECKOM
TEOPHUH.
bpoyHnoBckoe
JIBHKCHUE.

Muddysus

23.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABHKEHUS
U B3aMMOJECUCTBUS

27.11.2023



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

YaCTUI] BEIIECTBRA.
Mopenu crpoeHus
ra3oB, KUJIKOCTEH 1
TBEPIBIX TEN

23

Macca monekysn.
KonunuectBo
BEIIIECTBA.
ITocTossHHas
ABoraapo

30.11.2023

24

Tennosoe
paBHOBECHE.
Temmepatypa u e€
n3mepenue. [lkana
temnepatyp Llenbcus

04.12.2023

25

Wneanpueiii ra3 B
MKT. OcHOBHOE
ypaBHeHue MKT

07.12.2023

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomroTHas
TeMIrepaTypa Kak
Mepa cpeliHen
KHHETHUYECKOM
SHEPIUHU JIBUKEHUS
MOJIEKYJ. Y paBHEHUE
Menneneena-
Knaneiipona

11.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbTOHA.
I"a30BBIC 3aKOHBI

14.12.2023

MynbTUIATYUKT
U(PPOBBIX
nabopaTopHii o
buzuke



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

"Releon”

28

JIaGopatopHas
pabora
«HccnenoBanue
3aBHUCHUMOCTHU MCIKOY
napameTpamMu
COCTOAHUA
pa3peKeHHOTO Ta3ay

18.12.2023

MynbTUIATYUKT
uppoBBIX
naboparopuii 1o
busuke
"Releon”

29

H3omporieccer B
HACaJIbHOM I'a3€ U UX
rpaduueckoe
Mpe/iCTaBJIeHHE

21.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

Bnyrpennssa sHeprus
TEPMOIUHAMUYECKOU
CHCTEMBI U CITOCOOBI
€€ U3MECHEHUS.
KomnmuecTBo TEIIIOTHI
u pabora.
Buyrpennsisa sneprust
OJIHOATOMHOT'O
HACAIIbHOTO ra3a

25.12.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c5952

31

Buner
Terionepeayu

28.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c36

MynbTUaATYUKT
nuppoBBIX
1a00paToOPHiA 1Mo
buzuke
"Releon”

32

VYnennHasa
TEIUIOEMKOCTD
BeIllEeCTBA.

11.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



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

KonnaecTBo TEnI0THI
MIpU TeIionepeaaye.
AnnabaTHBIH
MpoIIecc

33

[TepBriit 3aK0H
TEPMOJIMHAMUKHU U
€ro NPUMEHEHUE K
M30Ipoueccam

15.01.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c5efc

MynbTUIATYUKT
nuppoBBIX
naboparopuii 1o
¢duznke
"Releon”

34

Heo6parumocts
MIPOLIECCOB B
npupojie. Bropoi
3aKOH
TEPMOANHAMUKHI

18.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

35

[Tpuniun neicTBus u
KIIJI renmoBoit
MaIIIHHBI

22.01.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c600a

36

Hukn Kapno u ero
KILJ

25.01.2024

MynbTUIATYUKI
i ppoBBIX
n1abopaTopuii 1Mo
buzuke
"Releon”

37

OKOJIOTUYECKUE
poOIeMbI
TEIJIOHEPTEeTUKU

29.01.2024

38

O6o06maromuit ypok
«MonekynsipHas
¢uznka. OCHOBBI
TEPMOIUHAMHKI

01.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

39

KontponsHas pabora
o Teme
«MouekynsipHas
¢usnka. OCHOBBI
TEPMOJMHAMHKI

05.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

40

[TapooOpazoBanue u
KOHJICHCAIIHS.
Hcnapenue u
KHTICHHUE

08.02.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c63b6

41

AOcoroTHas 1
OTHOCHTEIbHAS
BJIA)KHOCTH BO3/yXa.
Hacsimennsiit nap

12.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

MynbTUIATYUKI
uppoBBIX
naboparopuii 1o
¢buznke
"Releon”

42

Trepnoe Teno.
Kpucrannuueckue u
aMmopdHBbIe Tena.
AHM30TpOTIHUS
CBOUCTB KPHCTaJIOB.
Kunkue KkpucTasibl.
CoBpeMeHHbIE
MaTepuabl

15.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c65f0

43

IInaBnenue u
KpUCTaUTU3a1IUSL.
VnensHasg Temiora
IUIaBJICHUS.
Cybnumarus

19.02.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6708

44

YpaBHeHue
TEIUIOBOTO OanmaHca

22.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6a50
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

45

DneKkTpu3alus Teil.
DNEeKTPUUECKUH
3apsa. JBa Buga
ANMEKTPUICCKIX
3apsiioB

26.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bcc

46

[IpoBonHMKH,
TIMDJIEKTPUKH
MOJIYTIPOBOIHUKH.
3aKOH COXpaHEHUs
AIIEKTPUYECKOTO
3apsiaa

29.02.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c6bcc

47

B3anmoneucrsue
3aps/10B. 3aKOH
Kynona. Toueuynbi’
BIIEKTPUYECKUU 3apsif

04.03.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c6ced

MynbTUIATYUKI
uppoBBIX
nabopaTopuii mo
buzuke
"Releon”

48

Hanpsiox€nHoctb
3JIEKTPUYECKOTO
noJis. [Ipuniun
CYNEPHO3UIUU
AIEKTPUUECKUX
nojeu. JInnuu
HaNPsHKEHHOCTH

07.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6df2

49

Pabota cun
3JIEKTPOCTATUYECKOTO
nonus. [Torenmuan.
PaznocTth
MOTEHI[UAIOB

11.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6f00

50

[IpoBonHMKY 1

bu6mmoreka [JOK

MynbTUIATYUKT



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

TUBJIEKTPUKH B
JIEKTPOCTATUYECKOM
HoJe.
Jusnektpuueckas
IIPOHULIAEMOCTb

14.03.2024

https://m.edsoo.ru/ff0c7018

U(PPOBBIX
nabopaTopHii 1o
busuke
"Releon”

51

DNEeKTPOEMKOCTb.
Konpnencarop

18.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTh
TUTOCKOTO
KOHJICHCATOPA.
OHeprus
3apsHKEHHOTO
KOHJIEHCATOPa

21.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabGopaTopHas
pabora "U3mepenue
3IEKTPOEMKOCTH
KoHAeHcaTopa"

01.04.2024

54

[Tpuniun neicTBus u
MIPUMEHCHHE
KOHJICHCATOPOB,
KOIHPOBAJIHLHOTO
amnmapara, CTpyHuHOTO
MpUHTEpAa.
DneKTpocTaTH4YecKas
3alIuTa. 3a3eMJICHUE
ANIEKTPONPUOOPOB

04.04.2024

MynbTUIATYUKI
i ppoBBIX
1a00paToOPHiA 10
buzuke
"Releon”

55

DNEKTpUUYECKUH TOK,
YCIIOBUS €r0
CYLIECTBOBAHMSL.

08.04.2024



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

ITocTOSTHHBIN TOK.
Cuna Toxa.
Hanpsixenue.
CornpoTHuBICHHE.
3axon OMma s
ydacTka enu

56

ITocnenmoBarensHOE,
napajuiesbHoe,
CMeIIaHHOE
COCJIMHEHNE
IIPOBOAHHKOB.
JlaGoparopHas
pabota «M3yuenue
CMEIIaHHOTO
COEJIMHEHUs
PE3UCTOPOB

11.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PabGora 1 MomHOCTH
ANEKTPUYECKOTO
ToKa. 3akoH J[xoyms-
Jlenna

15.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma g
MIOJIHO (3aMKHYTOI)
AIEKTPUYECKOMN LIETH.
Kopotkoe
3aMbIKaHUE.
JlaGopatopHas
pabota «3mepenue
OJIC ucrounmka Toka
Y €ro BHYTPEHHETO

18.04.2024

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



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

COIIPOTUBJICHU»

59

DNeKTpOHHas
MIPOBOIUMOCTh
TBEPABIX METAILIOB.
3aBUCHUMOCTH
COTIPOTHBIICHUS
METaJUIOB OT
TEMIIEPATYPHI.
CBepXmpoBOIUMOCTh

22.04.2024

60

DIIEKTPUYECKUHU TOK
B Bakyyme. CBOHUCTBa
AIIEKTPOHHBIX ITYYKOB

25.04.2024

61

[TonynpoBoAHUKH, UX
coOcTBeHHas U
MpUMecHas
MIPOBOMMOCTb.
CsowuctBa p—Nn-
nepexo/a.
[TonynpoBoAHUKOBBIE
PpUOOPHI

29.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DIJIEKTPUYECKUHU TOK
B pacTBOpax u
pacrmiiaBax
AJIEKTPOJIUTOB.
DIEeKTpONUTHYECKas
JCCOLIAaIus.
DneKTpoan3

06.05.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c82ba

MynbTUaATYUKT
nuppoBBIX
1a00paToOPHiA 1Mo
buzuke
"Releon”

63

DIEKTPUYECKUH TOK
B rasax.

13.05.2024

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



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

CaMOCTOSITENNLHBIN U
HECaMOCTOSTEIbHBIN
pa3psa. MosHus.
IIna3ma

64

DNEeKTPUUYECKUE
npuOOpsI U
YCTPOMCTBA U UX
MTPAKTUIECKOE
MIPUMCHCHHE.
[IpaBuna TexXHUKH
0e30MacHOCTH

16.05.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c86fc

65

O6006maromui ypok
«ONEKTPOIMHAMUKAY

20.05.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c88be

66

KonTtponbHas padoTa
0 TeMe
«NEKTpOCTATHKA.
[TocTosiHHBIM
ANEKTPUYECKHI TOK.
Toxu B pa3nu4HbIX
cpenax»

23.05.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c8a8a

67

Pe3epBHbIi ypok.
KontponbHas padoTa
110 TEME
"DnexkTpoauHaMuka"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

68

PesepBHbIil ypok.
O6o06maromuit ypok
o remaM 10 kiacca

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc8féc

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoJsunuecTBO 4acos DJIeKTPOHHBbIE
Ne ara uudpoBkIe HUcnoanizyemoe
Tema ypoka Kontposbubie | [IpakTuyeckue A op Y
n/n Bcero H3yYeHUst o0pa3oBaTejibHbIE odopynoBaHue
padoThI padoTsbI
pecypcsl
ITocTOsTHHBIE MArHUTEI U
N MynbTUIATYUKI
HUX B3aUMOJIEHCTBHE.
i ppoBHIX
1 MarauTtHoe IoJIe. 1 bubmuorexa [JOK 1260 DATODHIA 110
BekTop MarHuTHOM 04.09.2023 | https://m.edsoo.ru/ff0c9778 q)mnie P
I
I/IH,}IYKI_[I/II/IU WHUAA "Releon”
MarHUTHON WHIYKITUU
MaruuTtHoe 110J1e
MMPOBOJTHUKA C TOKOM.
9 OmLIT Dperera 1 bu6mmoreka [IOK
P . A 07.09.2023 | https://m.edsoo.ru/ff0c98fe
BsaumonelictBue
MIPOBOTHUKOB C TOKOM
MynbTUIATYUKI
JlaboparopHasa padora Uu(PPOBLIX
3 «M3 peHI/IIe) Mal"]i)-II/ITHOFO 1 1 bubmmorexa I[IOK ﬂai)p aTOPHUH 110
ya 11.09.2023 | https://m.edsoo.ru/ff0c98fe patop
TTOJIS1 KATYIIKH C TOKOMY buzuke
"Releon"
JlelicTBE MarHUTHOTO
T10JIs1 Ha MPOBOHUK C
tokoM. Cuiia Amnepa.
4 JlaGoparopHasg padora 1 1 bubmorexa LIOK
patop P 14.09.2023 | https://m.edsoo.ru/ff0c9ac0

«HccaenoBanue
JIECTBUS OCTOSIHHOTO
Mar"ivuTa Ha paMKy C



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

TOKOM»

JleiicTBME€ MarHUTHOTO
TIOJIS1 Ha IBYDKYIILYROCS
3apSOKCHHYIO YaCTHILY.
Cuna Jlopenna. Pabora
cunbl JlopeHna

18.09.2023

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
naayknus. [lotok
BEKTOPA MArHUTHOMN
uaaykiuu. JJ1C
WHAYKIINU. 3aKOH
3JIEKTPOMAarHUTHO M
nHayknuu Papanes

21.09.2023

JlaGopaTtopnas pabota
«HccnenoBanue siBIEHUS
AJIEKTPOMAarHUTHO M
WUHIYKIIAW»

25.09.2023

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

MynbTUIATYUKI
uppoBBIX
nmabopaTopuii mo
buzuke
"Releon”

NHAYKTUBHOCTD.
SIBienue
camounaykiuu. IJC
CaMOMH/TyKIIHH.

DHeprusi MarHuTHOTO
TIOJISI KATYILKH C TOKOM.
DJIEKTPOMArHuTHOE M0Jie

28.09.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

Texauueckue
YCTPOMCTBA U UX
IIPUMEHEHHUE:
MOCTOSIHHBIE MAarHUTHI,

02.10.2023



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

3JIEKTPOMAarHUThlI,
3JIEKTPOJIBUTATENb,
YCKOPUTEIIH
3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAs 11€Yb

10

O6o06maromuii ypok
«MarsuTtHoe nozJie.
DneKTpoMarHuTHas
HHIYKITHS

05.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0cab82

11

KonTponsHas pabora no
Teme «MarHuTHoe moJie.
DJIEKTpOMAarHuTHas

WHIYKIUSD)

09.10.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoOogubie
MEXaHUUECKHE
KoJIeOaHusI.
l'apmonunueckue
KoJieOaHus. YpaBHEHHUE
rapMOHHYECKHX
KOJeOaHuii.
[IpeBparenue sHEprun

12.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue
3aBHCHUMOCTH IIEPHOIa
MaJIbIX KOJICOaHUH rpy3a
Ha HUTH OT JJIMHBI HUTH
Y MaccChl Tpy3a»

16.10.2023

MynbTUaATYUKT
nuppoBBIX
1ab0paToOpPHiA 1Mo
bu3uke
"Releon”

14

KonebaTenbHBIW KOHTYP.

CBoOoaubie

19.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



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

AJIEKTPOMArHUTHbBIE
Ko0JIeOaHUS B MI€aIbBHOM
K0J1e0aTeIbHOM
KOHTYpE. AHAJIOTHs
MEXTy MEXaHHUCCKUMHU
U DJICKTPOMAarHUTHHIMU
KOJIeOaHUIMHU

15

®opmyna ToMcoHa.
3aKOH COXpaHEHUs
OHCPTHYHU B UACAIIBHOM
KoJie0aTeIbHOM KOHTYpE

23.10.2023

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o
3aTyXaronux
KOJICOaHMIX.
Brinyxnennsie
MEXaHUUECKHE
Konebanus. Pe3oHanc.
Brinyxaennsie
AJIEKTPOMArHUTHBIC
KoJeOaHus

26.10.2023

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

17

[TepeMeHHBIN TOK.
CunycouaanbHbIA
MepEMEHHBIN TOK.
MomHocTs
MePEMEHHOTO TOKa.
AMITUTYIHOE U
JICUCTBYIOLIEE 3HAUCHUE
CHJIBI TOKA B
HaIpsKEHUs

09.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbd34



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

18

Tpanchopmarop.
IIpoussoactso,
neperaya u
noTpebiieHne
JNEKTPUYECKON JHEPTUU

13.11.2023

19

YerpoicTBo
MIPAKTUYECKOE
IIPUMEHEHNE
JJIEKTPUYECKOTO 3BOHKA,
reHepaTopa
IIEPEMEHHOT0O TOKA,
JIMHUH 3JIEKTpoIiepesayd

16.11.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU
IIPU IIPOU3BOJICTBE
JIEKTPOIHEPT UH.
Kynerypa
UCIOJIb30BAHUSA
3JIEKTPOIHEPT U B
MIOBCETHEBHOU JKHU3HU

20.11.2023

MynbTUIATYUKI
1 ppoBBIX
nmabopaTopuii Mo
buzuke
"Releon”

21

MexaHu4ecKue BOJIHBI,
yCIOBUS
pacnpocTpaHeHusl.
[Tepuon. Cxopoctb
pacnpocTpaHeHus u
JUIMHA BOJIHBI.
ITonepeunsie u
IIPOJIOJIBHBIE BOJTHBI

23.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTb 3ByKa.
I'poMKoOCTB 3BYKa.

27.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

Bricora Tona. TemOp
3ByKa

23

DNeKTpOMarHuTHBIE
BOJIHEI, MX CBOMCTBA U
ckopocts. [1Ikana
AIIEKTPOMArHUTHBIX
BOJIH

30.11.2023

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

24

[TpuHIUIIBI paANOCBA3U
¥ TEIEeBUICHUS.
Pa3Butune cpeacTs cBA3m.
Pagnomnoxamus

04.12.2023

25

KouTtponsHas padorta
«Komebanus 1 BOIHBI»

07.12.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0cc6f8

26

[Ipsimonunelrinoe
pacrpocTpaHeHHE CBETa
B OJIHOPOJIHOM cpenie.
TodYeyHBIN HCTOYHHK
ceera. JIyd cBera

11.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

MynbTUIATYUKI
1 ppoBBIX
nabopaTopuii mo
buzuke
"Releon”

27

OtpaxxeHue cBera.
3aKOHBI OTPAKEHUS
ceerta. [loctpoenue
M300paKeHUH B IIIOCKOM
3epkane

14.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenue cera.
Ilonnoe BHyTpeHHEE
OTPa)KEHUE.
[IpenenbHbIA yron
IIOJIHOT'O BHYTPEHHETO
OTPaKEHUS

18.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd7f6



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

29

JlaboparopHas paboTa
«M3Mepenue nokasaress
MIPEIOMIIEHHUS CTEKIIa»

21.12.2023

bubmuoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JInun3sl. IHocTpoenue
n300pakeHMil B IMH3E.
dopmysia TOHKON
JINH3bI. Y BEIINYCHUE
JIUH3bI

25.12.2023

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

31

JlabopaTtopHnast pabota
«HcciaenoBanue CBOMCTB
M300paKeHUH B JTMH3AX)

28.12.2023

32

Hucnepcus ceera.
CrnoxHBIN cocTaB 0eIoro
ceeta. LIBerT.
JlaGopaTtopHnas pabota
«HaOmronenune
JTUCTIEPCHH CBETA

11.01.2024

33

Hurtepdepennus certa.
Judpakuus cBeTa.
JudpakunonHas
peméTka

15.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ced22

34

HOHCpC‘IHOCTL CBCTOBBIX
BOJIH. Hom{pnaaunﬂ
CBCTa

18.01.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02e

MynbTUaaTYUKU
nuppoBBIX
1ab0paToOpPHiA 1Mo
buzuke
"Releon”

35

OnTuyeckue MpuOOPHI U
yCTPOMCTBA U yCTIOBUS
nx 0e301acHoOro

22.01.2024



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

IMPHUMCHCHUSA

I'panuubr
MIPUMEHUMOCTH
36 KJIACCUYCCKOH bu6mmoreka [{OK
Mexanuku. [loctynarer 25.01.2024 | https://m.edsoo.ru/ffOcf862
CIELMAaJIbHOU TEOPUU
OTHOCHUTEIILHOCTH
OTHOCHUTEBHOCTD
37 OJTHOBPEMEHHOCTH. bubnuotexa [JOK
3ameyieHre BpeMeHHU 1 29.01.2024 | https://m.edsoo.ru/ffOcfad2
COKpAII[EHUE JITTHHBI
OHeprus ¥ UMITYJIbC
PENATUBUCTCKON
38 qacTHUIbl. CBS3b MACCHhI C brbmorexa [IOK
H ~ 01.02.2024 | https://m.edsoo.ru/ffOcfc68
SHEPTUEH ¥ UMITYJIHCOM.
DHeprus NoKost
KontponbHas padoTa
39 «Onruka. OCHOBBI bubmuoreka [JOK
CIeIMaJIbHON TEOpUHU 05.02.2024 | https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIILHOCTH
®otonHbl. DopMyna
40 [lnanka. DHeprus u bubmorexa HOK
' P 08.02.2024 | https://m.edsoo.ru/ffOcfel6
UMITyasCc GOTOHA
MynbTUaATYUKT
OTtkpbIiTHE U
nuppoBBIX
41 HCCIIeIOBaHNE bubmuoreka [JOK 1a60DbaTOPHI [0
¢dororddexra. OnbIThH 12.02.2024 | https://m.edsoo.ru/ffOcffc4 patop
buzuke
A.T. CroneroBa " "
Releon
42 3akonb! hoTodhdeKTa. bu6mmoreka [JOK



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

VYpaBHeHue DuHmTenHa

s poroaddexra.
«Kpacnas rpanuna»

doTorddekra

15.02.2024

https://m.edsoo.ru/ff0d015e

43

JlaBnieaune cBeta. ONBITHI
I1. H. JIeOenena.
XuMHYIecKoe JICUCTBUE
cBeTa

19.02.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d04a6

MynbTUIATYUKT
nuppoBBIX
naboparopuii 1o
¢duznke
"Releon”

44

Texunmueckue
YCTpOMCTBA U
MTPAKTHIECKOE
MIPUMCHCHHE:
(hoTodNIEMEHT,
(dhoTomaTUNK, COTHEUHAS
Oarapesi, CBETOINO

22.02.2024

45

Pemrenue 3agad mo reme
«IJIeMEHTHI KBAHTOBOU
ONTHUKID)

26.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

46

Mogens atoma ToMcoHa.

OmnbrTer Pe3epdopaa mo
PACCESIHUIO (-YaCTHII.
[1nanerapHas Mojenb
aToma

29.02.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0d091a

47

ITocrynater bopa

04.03.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

48

N3nydyenue u
norJjolieHue GoToHOB
IIpU NIEPEXOJE aTOMa C

07.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

OJIHOTO YPOBHSI SJHEPIUU
Ha Ipyrou. Buasl
CIIEKTPOB

49

BomnHOBEBIC CBOMCTBA
qactull. BoaHbI ¢
bpowumns.
KopnyckynsapHo-
BOJIHOBOM J1yaJI3M.
CnoHTaHHOE B
BBIHYXJIEHHOE
U3JIy4YCHHE

11.03.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbiTHE
PalMOaKTHBHOCTH.
Omnbrter Pe3epdopaa mo
OTIPE/ICIICHUIO COCTaBa
pPaTmoaKTUBHOTO
W3ITyYCHUS

14.03.2024

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

o1

CaoucTBa anbda-, 6era-,
raMMa-u3JIydeHHS.
Biusane
PaIMOaKTUBHOCTH Ha
JKUBBIC OPTaHU3MBbI

18.03.2024

MynbTUIATYUKI
1 (ppoBBIX
n1abopaTopuii 1Mo
buzuke
"Releon”

52

OTKpbITHE TPOTOHA U
HEUTpoHa. M30TOmEIL.
Anbda-pacna.
ONEKTPOHHBIN U
MO3UTPOHHBIH OeTa-
pacnan. ['amma-
W3JIy4YEHHUE

21.03.2024

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



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

53

OHeprus cBs3U
HYKJIOHOB B SIIpE€.
SnepHble peakuuu.

S nepHbId peakTop.
[TpoGnemsr,
MIEPCIIEKTUBBI,
9KOJIOTHYECKHE ACTIEKTHI
SIIEPHOU DHEPTETUKH

01.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DOneMeHTapHbIe
gacTulbl. OTKpbITHE
MO3UTpOHA. MeTo b
HaOJIIOAEHUS U
perucTpamnuu
AJIEMEHTAPHBIX YACTHII.
Kpyrnasrit cton
«DyH1amMeHTaJIbHbIE
B3aMOJICUCTBUS.
EnunctBO Duzmueckon’
KapTHUHBI MUPa

04.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3B€31H0r0 Heba.
Co3sBe3nus, sipKue

3BE3/Ibl, INIAHETHI, UX
BUJIMMOE JIBIDKCHHE.
CoiHeyHas cucreMa

08.04.2024

56

Comnnue. ConHeyHas
aKTUBHOCTb. MlcTOUHUK
sHepruu CoJlHLA U 3BE3]

11.04.2024

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/bI

15.04.2024



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

TJIaBHOW
IOCJICAOBATCILHOCTH.
Bnyrpennee ctpoenue
3B€31. CoBpeMEHHbIE
MPEACTABJICHUS O
MIPOUCXOXKICHUN U
spomoruu CoaHIa u
3BE3]

58

Mneunsin [Iyte — Hama
TI'amaktuka. Ilomoxenne
u asmkenne CoyHia B
Tl'amaktuke. I"'anakTukm.
UYepHble IpIphl B AApax
TraJIAKTHK

18.04.2024

59

Bcenennas. Paz0Oeranue
rajaktuk. Teopus
Bonbiioro B3pbiBa.
PenukToBOE M3MyUYCHHE.
MeraranakTuka

22.04.2024

60

Hepemennsie npo0iembl
aCTPOHOMHHU

25.04.2024

61

KonTtponsHas padorta
«DNeMEeHThI aCTPOHOMHUHU
U acTpOUBUKI»

29.04.2024

62

O6006maromui ypoxk.
Pounb ¢puzuku u
ACTPOHOMHUU B
3KOHOMMYECKOH,
TEXHOJOTHYECKOM,

06.05.2024




COLUAIBHOUN U
ITHYECKOH cdepax
JeITEIIbHOCTH YeJI0BEKa

63

O06o06maromuit ypox.
Ponb 1 MecTo pusuku u
aCTPOHOMHU B
COBPEMEHHOMN HAyYHOH
KapTUHE MUpa

13.05.2024

64

O6o0mmaroiuii ypox.
Ponp dpuszmveckoit
TEOPHH B
(dbopMHpoBaHUU
MIPEACTABICHUH O
(bu3uvecKoit KapTUHE
Mupa

16.05.2024

65

OO6o0maromuii ypox.
Mecto duznveckoit
KapTUHBI MUpa B 00111eM
PSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MpEeJICTaBICHUN O
pHupoie

20.05.2024

66

PesepBHbIil ypok.
MarsuTHOE HoJe.
DJIeKTpOMarHuTHas
WHTYKIUS

23.05.2024

67

PesepBHBIN ypOK.
Ontuka. OCHOBBI
CHeLUaJIbHON TEOpUHU




OTHOCUTCIBHOCTHU

PesepHbslii ypok.
KBanToBas ¢usuka.

bu6mmoreka [IOK

68 1
DJIeMEHTHI aCTPOHOMUU https://m.edsoo.ru/ff0d1784
1 acTpo(hu3uKH
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. non
penakuueit [lappentreBoit H.A., Akunonepnoe obmectBo «31aTenbeTBO
«IIpocsewenue»

» dusuka, 11 kinace/ Msikumes I'.41., TletpoBa M.A., YronsaukoB O.C. u
napyrue, OOLIECTBO C OrPaHUYEHHON 0TBETCTBEHHOCTHIO «/IPODAY;

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBellleHI/Ie))

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

MeTtonndeckue pekoMmeHaauuu neaarory Llenrpos "Touka pocra"

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://school-collection.edu.ru/collection/

http://fiz.1september.ru/

http://nrc.edu.ru/est

http://www.phys.spbu.ru/library



