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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOTO YypOBHSI Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOU Mporpammsl, npeactaBieHHbIXx B OT'OC
COQO, a Taxxke c yuéroMm (QenepanbHOl paboueld MporpaMmbl BOCIUTAHUSA HU
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3aluaXx Poccuiickon Oenepanun, peIN3yIOIINX OCHOBHBIE
oOpa3oBaTeiabHbIE IPOTPAMMBI.

Copepxanue mnporpaMMbl 1o (u3uMKe HampaBieHO Ha (HOPMHUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbI MHupa oOyyawomuxcs 10-11 kmaccoB mipu
oOydyeHHH UX Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKKe YUYHUTHIBAET HEOOXOJWMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC IENH M3Yy4YeHUS (PU3UKU HAa YPOBHE CPEIHEro OOIIEro
o0pa3oBaHus, MJIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PM3MKH: JIMYHOCTHBIE,
MeTanpeaAMETHbIE, IpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHHUPYEMBIE PE3yJIbTAaThl OCBOCHUSI Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIEe IPEIMETHBIE PE3YJIbTAaThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1no rogam o0y4eHuUs.

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro IpeaMeTa B IIKOJE, BHOCUT CYLECTBEHHBIH BKJIAJ B CUCTEMY
3HaHHUM 00 oKpykaromem mupe. [IkonpHBIN Kype PU3NKN — cucTeMOoOpa3yomui
JUIS. €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3yYaeMbIX XHMHEH, OMOJIOTHEH,
bu3mdeckoii reorpadueri u acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
IpUMEHEHHEe (U3NYECKUX 3HAHUW  ONpeNeNseT XapakTep U pa3BUTHUE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEPreTHKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpPHAJIOB C 3aJaHHBIMHA CBOMCTBAMHU U JIPYTHX.
W3yuyenne Qu3MKM BHOCUT OCHOBHOM BKJaa B (POpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarommxcs, B (pOpMHpOBaHHE YMEHHH MPUMEHSThH
HAy4YHbII METO]I MO3HAHUS MIPU BBIOJHEHUH UMH YUEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca ¢Gu3uMKK JJ11 YPOBHS CpeIHEro oOIero oOpa3oBaHUs
MOJIOXKEH pA HUACH, KOTOpPblE MOXXHO paccMaTpuUBaTh KakK MPUHLUIIBI €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0ObeUHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMuUpoBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUHU, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzanus MOpeanojaracT HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIIeMaMu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTMUYECKUX MPHUIOKECHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM TMpobiemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbl C PAa3BUTHUEM TEXHUKH U TEXHOJOTUHM, a TaKXKe OOCYXIACHHUS
npo0JIeM pallOHAIBHOTO MPUPOAOIOIB30BAHNS U HKOJIOTHYECKONW O€30MaCHOCTH.

CrepxHEBbIMH 3JIEMEHTaMM Kypca (DU3MKH Ha ypOBHE CpPEJHEro OOLIEero
o0Opa3oBaHus SBISIIOTCS (u3NUeckue Teopuu ((GhopMHUpOBaHHE MNPEICTABIECHUN O
CTPYKTYpe MOCTPOEHUSI PU3NYECKONW TEOpUH, posid (HyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX IPEACTABICHHUAX O MPUPOJAE, TpaHULAX
OPUMEHUMOCTH TEOPHM, U ONHUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUN U
MIPOIIECCOB).

CucTeMHO-AESITENbHOCTHBIN MOAXO B Kypce (DU3MKU peanu3yercs Mpexkie
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHOM AESITENbHOCTH 00YyYaromuXcs.
Jns  6a3oBoro ypoBHS Kypca (U3MKH — 3TO HCIOJIB30BAHHE CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U Ja0OpaTopHbIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OONIUH CIIHMCOK YUYCHHYECKUX
NpPaKTHYECKUX paboT. BriaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
IIPOBOJAMMBIX JUIsi KOHTPOJS M  OLEHKH, OCYIIECTBISAETCS Y4YaCTHUKAMH
00pa30BaTeIbHOrO TMpoLecca HCXOAsS U3 OCOOCHHOCTEW TMJIaHUpPOBAaHUSA U
ocHamleHuss kaOuHeta ¢u3uku. Ilpu »sToM oOecmeunBaeTcs OBJAJCHHE
O0y4aloUMMHCS YMEHUSIMH NPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB IO IPOBEPKE
IIPEIOKEHHBIX THIIOTES.

bonpmioe BHMMaHWE YIENAETCS PEIICHUIO PACYETHBIX M KA4YECTBEHHBIX
3amad. IIpu 3TOM JU1s pacd€THBIX 3aa4 MPUOPUTETOM SIBIISIIOTCS 3aa4M C SIBHO
3aJlaHHOM (PU3NYECKOM MOJIETIBIO, TO3BOJISIOIINE PUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeia Kypca, TaK W WHTETPUPYS 3HAHUSI W3
pasHbBIX pa3aenoB. [|Js KadeCTBEHHBIX 3a/1ad IPUOPUTETOM SIBJISIFOTCS 3aJlaHUs Ha
OoOBsSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHWH M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MYECKOW MOJENTH I CHUTyaIluu IPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusiMu PI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECIeUeHUI0 Yy4eOHOro Tmpoiiecca 0a30BbIi YpPOBEHb Kypca
bU3UKHM Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOMHEeTa (PM3WUKH WM B YCJIOBHSIX WHTCTPUPOBAHHOTO KaOHWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOT'O IMHUKIa. B kaOuHeTe (DU3WUKH JIOIDKHO OBITH
HeoOXoauMoe J1labopatopHOe OOOpYJOBAHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT M JACMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH U  00OECIICUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme IO (U3MKE KIOYEBBIX JEMOHCTPAIMA IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHHMH M  TPOLECCOB, OMIHMPUYECKUX H
(byHIaMEeHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe oOOpynOBaHUE [JIi YYCHHUUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcsi B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha [JIByX oOydammuxcsi. TemMaTHuyecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMUS JIOKHBI OBITH IOCTPOSHBI Ha KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
MU3MEPUTEITBHBIX CUCTEM B BUJE ITUGPOBBIX Jab0OpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 00IIeM 00pa30BaHUU SIBIISFOTCS :

e (opmupoBaHue uHTEpeca W CTPEMIJICHHS OOYy4YaIOMUXCS K HAYIHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTUE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOMIEHHUS K OKPY)KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3yiabTaTa HW3YYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTATBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHne yMeHUW OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHme MpeACTaBICHUI O PO (DU3UKH ISl Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTmkenne 3TUX Ieliel o0ecreuynBaeTCs perieHueM CIEIYIONUX 3a71ad B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e IMpUOOpPETEHHE  CHCTEMbl  3HaHMK 00  0o0mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJIFOYAst MEXaHHUKY,
MOJIEKYJIIPHYIO (DU3UKY, OJJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTHI acCTPOPU3UKH;

e (QopMHupOBaHHE yMEHUW TPUMEHSIThH TEOPETHUYECKUE 3HAHUS IS
oObsiICHEHUS (PU3NUECKUX SBICHUM B TIPUPOJEC U JJIs TPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HMU;

e OCBOECHHME CIIOCOOOB pEHIeHUs pa3IMYHbIX 3aJad C SBHO 3aJaHHOM
¢uznuecko MoJenbo, 3aa4, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3JiaHue (PU3NUECKON MOJICIH, aICKBATHOU YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUuE (UUYECKUX OCHOB W NPHUHIUIIOB ACHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUTYIO
cpeny;

e OBJIQJICHUE METOJIAMH CAaMOCTOSATEIIPHOTO TUTAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX DKCICPUMEHTOB, aHali3a W HHTEpHpeTaruu WHOOpMaINH,
OTIpeJIENICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [JIsl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemerii B mporpamMme mo (Qu3MKe IepeyeHb Ja0OpaTOPHBIX H
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAeT BBHIOOD
NpOBENEHUs JTA0OPATOPHBIX pabOT W OMNBITOB C YYETOM WHAMBUIYaTbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOI'0 O3HAHUSA

®usuka — Hayka o npupoxae. Haydnble MeTOIbl IO3HAHUS OKPYKAIOLIETO
Mupa. Ponb »JKCnepuMeHTa W TEOpHUM B MpPOLECCE IO3HAHUS IPUPOJIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SIBIEHUH M TpoueccoB. HayuyHble rumotessbl.
duznyeckue 3aKOHbI U TEOPUH. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHUIMD COOTBETCTBUS.

Ponb u mecTto Qu3uku B GOpMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Llemoncmpayuu

AnHanoroBele U 1U(POBBIE HM3MEPUTENbHBIE MTPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe naBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBH)KEHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, cCKOpocTh (CpeAHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaIbHON TOYKH, MUX MPOEKIHH HAa OCH CHUCTEMBI KOOpPJIHMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJIMHEHHOE ABWXKEHHE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NIyTH U [EPEMEIICHHS
MAaT€pPUAIbHONU TOYKU OT BPEMEHU.

CBoOomHoe nazieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneitnoe  aBukeHue. [IBH>KEHHME  MaTepUAIBHOM  TOYKH IO
OKPYKHOCTH C IMMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota odpamenus. [{leHTpocTpeMuTensHOEe YCKOPEHUE.

TexHnueckue yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHE: CHUIOMETP,
JNBH>KEHUE CHAPAIOB, LIENTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WLIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUSI.

[IpeoOpazoBanue NBMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmionenne aBuxkeHusl Tena, OpPOLUIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaIeHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABMKECHHUS C LIEJIbIO OMPEICICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, HPONICHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydeHune nBUKEHHS 1IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus tena, OpoIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['aymmutes.  IlepsBbii 3axkoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HproTOHA /1J1s1 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuna Tsbkectd. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJbkeHus, kaueHus). Cuna tpenusi. Cyxoe
tpenue. Cuiia TpeHHs CKOJIbKEHUS U cuia TpeHus nokosi. KoaguuueHt Tpenus.
Cuita conpoTUBIIEHNUS MPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE M BpanaTeIbHOE JBUYKEHHUE a0COIOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTENIBHO oOcHu BpauieHus. llnedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE TPUMEHEHHE: MOAIIMITHUKH,
JNBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBECHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTU CHJI YNPYTOCTH, BO3HHUKAIOIINX B MPYXUHE U
PE3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yciioBUi pPaBHOBECHUS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NmMnynbe MatepuanbHOM TOYKM (Tesa), CHUCTEMbl MATEPHUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[ToTenuuanpHas SHEPTHUS. [ToTenunanbHas SHEPTUs yIpyro
nedopMUpoBaHHONW  TpYyKuHBL.  [loTeHIManpHass dSHeprust Tena  BOJMW3HU
MOBEPXHOCTH 3E€MJIU.

[ToTennuanbHple W HeENOTeHIMadbHble  cwibl.  CBsi3b  pabOTHI
HETMOTEHIIMAIBHBIX CWJI C W3MEHCHHEM MEXaHWYECKOW HSHEPTUU CHUCTEMBI TEl.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHudeckne ycTpouWcTBAa M NPAKTUYECKOE NPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHUE.

[Tepexo MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3ydenne abCOMOTHO HEYNPYroro yaapa € MOMOUIIbIO JIBYX OAMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanue cBsizu pabOThl CUIIBI C U3MEHEHUEM MEXaHUYECKOM SHEpruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pazaea 3. MousiekyasipHasi pu3uKa ¥ TEPMOAMHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH U MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKCHHUS W
B3aMMO/JICMCTBUSI 4YacCTUI] BemlecTBa. MoOJenu CTPOCHUsI Ta30B, >KUIKOCTEH U
TBEPABIX TET U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyi. KomndectBo BemecTBa. [loctosaaas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISAPHO-
KMHETUYECKOW TEOpUU HJICATbHOTO Tra3a. AOCONIOTHAas TeMreparypa Kak mepa
CpeHel KWHETUYECKOM HHEpPruu TeIJIOBOro JIBIKEHMsS vactull raza. [llkama
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akon JlanmbToHa. M3omporiecchl B UI€AIbHOM Tra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeAcTaBICHUE H3OMPOIIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOEC MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJICKYJI OPTraHUYECKUX COSTUHEHUM.

OnpiTel 0 MU PY3UHN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita TepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs TPUPOAY JABJIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA HJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenune Macchl BO3AyXa B KIAaCCHOM KOMHAaT€ Ha OCHOBE MU3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. OcHosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEeHHssI 3HEPrus TEPMOJUHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3meHeHus. KonmnyecTBo TeminoTel u paborta. BHyTpeHnHss
SHEpPrusi  OJAHOATOMHOIO  HWJEAJbHOTO  raza. Buasl  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3TyUYEHUE. Y IeIbHas TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TemnoTel npu TeIionepeaaye.

[lonsiTue 00 aaumabatHOM mporecce. llepBhiii 3aKOH TEPMOJUHAMUKHU.
[IpuMeHenue mepBOro 3akoHa TEPMOJMHAMHUKHM K H3ompolueccaMm. ['paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh IpoLieccoB B MPUPO/IE.

TermmoBele  mammuHbl.  [IpyHOMOBI  JEMCTBUA  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEIUIOBbIX MamuHax. KoadduuueHt monae3Horo
neiicTBus TerioBor MammHbl. [ukn KapHo m ero xoddduiiveHT moae3Horo
JNEeNUCTBUS. DKOJOTUYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudeckre YCTPONCTBA U TMPAKTUYECKOE MPUMEHEHHUE: JBUTATENb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKku M3 OYTBUIKK TOJ JEUCTBHEM CXATOTO BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUIEOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENsE BHYTPEHHETO CrOpPaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHOM TeTIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeujecmea. Pazoevie nepexoovl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAS BIIAXKHOCTH BO3/Myxa. HacwellieHHBIH map. YaelnbHas TermioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tea. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbsl. llinaBieHue wu
KpUCTaITU3alus. Y ienbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHHUE TemIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHHU MOIYUYEHUS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHuns BIAXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTAUNIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJLIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JDiieKTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa
OnekTpu3auus Tell. OJIEKTpUYECKUWi 3apsa. JlBa BuIa 3JIEKTPUYECKHUX
3apsaoB. [IpOBONHUKM, AWANEKTPUKH W TOJYNPOBOJHUKH. 3aKOH COXPaHEHUS
3JEKTPUYECKOT0 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 37€KTPUUECKUI 3apsI.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  anektpuueckoro mnojsa. [IpuHiun



CYIIEPHO3UIUU DIIEKTPUYECKUX T0JIeU. JIMHUM HANPSKEHHOCTU DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpoctatudeckoro  moisg.  llotenmuman.  PasHocThb
NOTEeHIMAN0B. [IpOBONHMKM W JOMDJIEKTPUKKA B IJIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh MIOCKOI0 KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJICHHUE HIIEKTPOIpPHUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmojeilicTBue Ha’IEKTPU30BAHHbBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMAIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIu
IUJTACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuit mok. Toku ¢ paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
[TocnenoBarenpHOE, MApAILICIBHOE, CMEIIAHHOE COETMHEHNE POBOIHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTPOJABWKYIIAsl CHJIa U BHYTPEHHEE CONPOTHBJICHUE HMCTOYHUKA TOKA.
3akoH OMa [iJ1s MOJTHOM (3aMKHYTOM) 3ieKkTpruyecko nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIpUMECHAas MMPOBOJIUMOCTD
MoynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B pacTBOpax M  paciuiaBax  dSJICKTPOJIMTOB.
DIEKTPOIUTHYECKAS AUCCOLUALINS. DIEKTPOIIN3.



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

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHUE: aMIepMeETp,
BOJBTMETP, PEOCTaT, HWCTOYHUKH TOKa, DOJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HANPSIAKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CwmelraHHoe COEJMHEHUE MTPOBOIHUKOB.

[Ipamoe wu3MepeHue »diaeKTpoABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHMUSI.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsal U MPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 30eKTpOABMXKYILIEH CHIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBS3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Ki1acce OCYIIECTBISIETCS C
Y4ETOM COJIEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l € KypcamMu MaTE€MAaTHKH,
OuoNOTHHU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvle nousamus, CBSI3aHHBIE C MU3YYEHUEM METOJOB HAYyYHOTO
MO3HAHUsA: SIBJICHUE, HAy4HbIH (akT, rumore3a, (u3uyUecKkas BEIWYMHA, 3aKOH,
Teopusi, HAONIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHCTEMbl YpaBHEGHMI, JHMHEWHAas (QYyHKIHS,
napabona, runepOona, ux rpaguKku ¥ CBONCTBA, TPUTOHOMETPHUECKHE (YHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTIOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBWKEHHE B JKMBOU mpuponae, auddysus, ocMoc,
TEIJI000MEH HUBBIX OPraHU3MOB (BHUJIbI TEIUIONEPEayH, TEIJIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJICHUSA B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEJN, XUJIKOCTEU W



ra3oB, JJEKTPUYECKUE CBOKWCTBA METAJIOB, JJIEKTPOJUTHYECKAs IUCCOLHALIMSA,
rajbBaHUKa.

l'eocpacghus: BNaxXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE IBIKCHUN C HUCIOJIB30BAHHEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKHA, WCIOJb30BAHUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
CropaHusi, mapoBasi TypOvHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUH
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAJIOB, B TOM YHCJIE HAHOMATEpPUAIIOB, W
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Macnummnoe none. IneKmpomacHuUmMHas UHOYKYUA

[ToctosiHHblE ~ MarHuThl.  B3auMojeicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe mosie. Bektop MarHuTHOM wWHAYKUMU. [IpuHUuMN cynepno3unuu
MAarHUTHBIX MOJel. JIMHMM MarHuTHOW MHAYKUMH. KapThHa JMHUKA MarHUTHOU
WHIYKUWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarnutHoe TOJIe MpPOBOAHMKA € TOKOM. KapThHa JWMHHMI MHAYKIUU
MAarHUTHOTO MOJsl JJIMHHOTO MPSAMOr0 MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTena. BzanMoaelicTtBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, €€ MOJIyJib M HallpaBJieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

SIBiieHne 3JIEKTpOMAarHUTHOM WHAYKUMU. [loTOK BekTOpa MarHUTHOU
UHIYKIUA. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe »iekTpuyeckoe moJie. IDIEKTPOABUKYIIAS CHIIa WHIAYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTE.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJI KaTYIIKU C TOKOM.

DIJIEKTPOMAarHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: TIOCTOSIHHbBIE
MAarHuThbl, 3JEKTPOMArHUTHI, AJIEKTPOABUTATEIb, YCKOPUTEIU DSIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIUM MarHUTHOTO MOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM MHTYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYIIEH CHUJIbI MHAYKIUU OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYHIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOW MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbLE KOJ1e0AHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoyieOaHMUs.
['apmonnyeckue konebanus. [lepuon, vacrora, ammiuuTyna u ¢asza KoieOaHHil.
[IpyxuHHBI MadgTHUK. MaTeMaTH4eCKUd MASTHUK. YPaBHEHHUE TapMOHUYECKHUX
kosieOanuii. [IpeBpalieHre sHEPruu Mpy rapMOHUYECKUX KOJICOAHHSX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B
UJCATBHOM KOJe0aTeTbHOM KOHType. AHAJIOTHsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU KojeOaHuamu. @Dopmyna TomcoHa. 3akoH CoOXpaHEHHs
SHEPTUU B UJCATHHOM KOJIEOATETLHOM KOHTYE.

[IpencraBienne o 3aTyXaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKHUE
KosneOanus. Pezonanc. BeiHYXIeHHBIEC 3JI€KTPOMArHUTHBIE KOJIEOaHNUS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ U JEHCTBYIOIlEE 3HAYEHUE CHUJIbI TOKA U
HaIpPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIIOIb30BaHUS AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HHU.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE MPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJeOaTeIbHONM CUCTEMbl (MPYXUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanue CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mopaenb AMHUM 3JIeKTponepe adn.

Vuenuueckuii sxkcnepumenm, nabopamopHsvie pabomoi

UccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJI€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanre mepeMEHHOTO0 TOKa B IENM W3  TOCJEA0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKUA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacnpoctpanenus. I[lepuona. CkopocTb
pacrpocTpaHeHusi W JuiMHa BOJHBL. [lomepeyHble W MPOAOJIbHBIE BOJIHBIL.
WNuTepdepenius u nupaxius MEXaHUIeCKUX BOJIH.

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

DONEKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTpomarautHoit BoiHe. CBOMCTBA
AIEKTPOMArHUTHBIX BOJIH: OTpPa)KCHHUE, MPEJIOMIICHUE, MoJsipu3aius, nudpakims,
unTepdepennns. CKOpOCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeIEBUICHUS. Panuonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TTOTIEPEUHBIX U MTPOIOIBHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHUK 3BYKA.

HaGmronenne oTpakeHus M MPETOMIICHUS MEXaHUYECKUX BOJTH.

Ha6monenue untepdepeHunu u tuppakiuy MEXaHUMYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmtonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYIOM U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpeJIoMJIeHUE, NoAspu3anus, Tudpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxka

I'eomerprueckas onrtuka. lIpsaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbI HCTOYHHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI oTpaxeHHus cBeTa. [locTtpoenue m3obOpakeHuil B
IIJIOCKOM 3€pKalie.

[Ipenomiienue cBeta. 3aKOoHbBI MPETOMIICHUS CBETa. AOCOIMIOTHBIN MMOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbIi yroja TMOJHOTO
BHYTPEHHET0 OTPaKEHUS.

Hucniepcus ceeta. ClioxHBIN cocTaB O6emnoro ceera. L[BeT.

ColOuparomue W pacceuBaronue JuH3bl. ToHkas muH3a. DokycHoe
paccTosiHUEe W ONTHYEeCKas Cujia TOHKOW JMH3BI. IlocTpoeHune wn3o0pa)keHuil B
coOHparImMx U paccerBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. HWuTtepdepenuus cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEep(hEpPEHIIMOHHOM
KapTUHE OT JABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOIACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne ycTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS PELIETKA, TOJAPOUL.

Jlemoncmpayuu

[IpssiMonMHEHOE paclpOCTpaHEHUE, OTPAKEHUE M TMPEIOMIICHUE CBETA.
Ontrueckue npudopsI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Hab6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucrnepcuu cBeTa.

[TonyueHnue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonydyenue cnekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEMIETKU.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamophwvie pabomoi



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

Pa3zznesn 6. OcHOBBI cIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOIYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHHM U COKpalleHUE
TUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHLIBI.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. 3Heer;1
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmovt K6aHmMoeoii ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (PoToOHA ¢ €r0 YACTOTOU. IHEPrus
U UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa 11 pororddexra. «KpacHas rpaHuia
dboTorddexra.

JlaBnienue ceeta. Onbitel I1. H. JleGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpocTBA W TMpPaKTUUYECKOE MpPUMEHEHHUe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (HoTodddekTa.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIIL.
[Inanerapnas Mmopmens aroma. lloctynater bopa. M3nyduenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUUM Ha Apyrou. Bumawl
criekTpoB. CIIEKTp ypOBHEW 3HEPTUU aTOMa BOJAOPOJA.

BonnoBbie cBoiicTBa yacTtull. Bonusl ge bpoiis. KopnyckyisipHO-BOITHOBOM
Ty aJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHE.

TexHnueckne YCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JTOKA3bIBAIOIIME CIOKHOCTh CTpoeHUs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.

Anbda-pacnan. OJEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. I[amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

Anepnsie peakuuu. JleneHue u CUHTE3 SAEP.

Anepnsiii peaktop. TepMmosimepHbiii cuHTe3. [IpobOiieMbl M MEPCHEKTUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoeicTBHA. EqMHCTBO (hr3nueckoit KapTHHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIHUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro Heba. Co3Be3qus, sSpkue 3BE3/bI, IUIAHETHI, UX BHIAMMOE
JIBIKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTUBHOCTh. Mcrounwk sHeprum ConHuoa W 3BE3N.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsI 3BE3] TJIABHOM IOCIEIOBAaTEIBbHOCTU. BHYyTpEeHHEE CTpOeHHUE



3B€31. COBpeMEHHBIE NPEACTABIEHUS O MPOUCXOKIACHUM U 3Bostonnn ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne m nBukenue ConHua B
IN'anaktuke. Tunel rasakTuk. Paguoranaktukyu U kBasapbl. UEpHBIE OBIPHI B Aapax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus boisbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmionenusi HEBOOPYKEHHBIM TJ1a30M C UCIOJB30BAHHUEM KOMIIbIOTEPHBIX
NPUJIOXKEHUH NIl onpeieleHUs] OJI0OKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOTYIIAPUs U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponsr ¢u3ukm w  acTpOHOMHMHM B OSKOHOMHUYECKOM, TEXHOJOTUYECKOM,
COLIMAJILHOM M 3THYECKON cdepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOU HAYYHOUW KapTHHE MHUpPA, POJIb PU3NYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
¢du3znueckoi KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 kitacce ocymiecTBIsIETCS ¢
y4ETOM COJEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MaTE€MaTUKH,
OMOJIOTMH, XUMHH, Teorpadyu ¥ TEXHOJIOTHH.

Meowxcnpeomemmnvle nouwsamus, CBSI3aHHbIE C MU3YYEHUEM METOJO0B HAYy4YHOTO
MO3HAHUsA: SBJICHUE, HAYy4HbIH (akT, rumore3a, (u3MUecKkas BEIWYWHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: pelleHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMHA HAa OCU KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHM, TPHU3HAKA TOJ00WSI TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOIA N TIIOCKUX (puryp u 00bEéMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH>KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBIICHHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaIuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEN, MEXaHW3Mbl OO0pa30BaHUA KPUCTAUIMYECKOW PEMIETKU, CHEKTPabHbIN
aHaJIu3.



l'eocpaghusi:  MarHUTHbIE TMOJIOCa 3€MJIM, 3aJleKU MArHUTHBIX DY/,
(poTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JTMHUM DIEKTPOIEpEAad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOIBUTATENb, WHAYKIIMOHHASA II€4Yb, pPAnap, PaJHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



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

OcBoenne yueOHOro mpenmera «DPu3nka» Ha ypOBHE CpEAHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIC PE3YyIbTAaThl OCBOCHUS yueOHOro mpeamera «Du3ukay J0KHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITa U OMNbITA JICSITEILHOCTH B MPOIIECCE Peaau3allid OCHOBHBIX HAIpaBlICHUMN
BOCIUTATEILHOU IESATEIHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTb IPaKAAHCKOM MO3UIIMN 00YJaIOIIEeToCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATAE  TPATUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JEMOKPaTUUYECKUX 1IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESITEIIbHOCTh B MHTEpEcaxX TI'pa)kIaHCKOTO
oO1ecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIuy;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIHMSIMY U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTApPHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAaHHOCTH POCCUHCKOM TPa1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIIEHUE K TOCYAAPCTBCHHBIM CHUMBOJIAaM, JOCTHXKEHHSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STHUSCKOTO TTOBEICHNS,

CITOCOOHOCTh OIICHUBATh CHTYAllMI0 M INPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HA MOPAJbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCIIEC B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTEeTHYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NUECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

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

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKHM HAa TPOTSHKEHUH BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIUTAHMS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE AEUCTBUM B OKPYKAIOIIEH CPEJIE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OIbITa AEATEIbHOCTH 3KOJIOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAaHHWE IEHHOCTH HAy4YHOW JEeATEeNbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHHs]  (PU3MKH  OCYHIECTBIISITH  MPOEKTHYIO U HCCIEI0BATEIHCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE y4eOHbIE eiiCTBUSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOATENbHO  (pOopMyIHpOBaTH M aKTyalM3UpOBaTh  MpoOJIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JNOCTUKECHUS;
BBUSIBJISITH  3aKOHOMEPHOCTM M IIPOTUBOPEUYHsST B PacCMaTpUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh TUTAH PEIIEHUS TPOOJIEMBl ¢ YUETOM aHaIM3a MMEIOITUXCS
MAaTepUAIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JCATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJIIM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPAUHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBUAX  PpealbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;
pPa3BUBATH KPEATUBHOE MBIIIJICHUE MPU PEUICHUHN KU3HEHHBIX MPOOIEM.
ba3oBble ucciaenoBaTe/ibCKie AeiCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJOTHEN, KIFOYEBBIMU MOHATUSIMHU W METOJAMU
(pu3HUECKON HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-MCCIIEIOBATENICKON M MMPOCKTHON NEATEIBbHOCTH
B 00s1acTU (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY HOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH MO TIOJYyYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIpEeTalny, MpPeoO0pa3oBaHUI0 W TPUMEHEHUIO B PA3NIUYHBIX YUeOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IaHUU YYE€OHBIX IPOECKTOB B 00JAaCTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICJACTBEHHBIE CBSI3M M aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelIeHHs, HaXOJWUTh apryMEHTBI JJs JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHWs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aladll B 00pa30BaTENILHOM
JESTEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUECKYIO 00JIacTh
KU3HEAESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OpUrHHAJIBHBIE TOIXO0/bl U PELLICHUS;

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

Pab6ora ¢ undgopmaumeii:

BJIAJIETh HABBIKAMU MOJyYeHUs MHPOpMAIUH (PU3HMUECKOrO COACpKaHUS U3
UCTOYHHMKOB pA3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh IIOUCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEpIpeTalnio MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
NIPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3allMOHHBIX
3aJa4 ¢ COOMIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
THUTUEHBI, pecypcocOepekeHusi, MPaBOBBIX ©  ATHYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COACpKAHHUS B Pa3IUYHBIX (opMarax c
yu€TOM HazHAYeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
dopmy mpencTaBiICHUS U BU3YyaTH3aIHH.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(MJIUKTHBIX CHUTyallud H  CMsT4ath
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIB30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JEWCTBUM C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHAMATHh  LEJIM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHW YYaCTHUKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOM paboThI;

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

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, TPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUITUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIEITCIIBHOCTh B 00JaCTH
GU3UKM W aCTPOHOMHH, BBISBIISITH MPOOJIEMBI, CTaBUTh MU (POPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTaBJISITh IUIAH PEIICHUS PACYETHBIX U KadeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINTOYTCHUI;

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacMpsITh paMKH Y4€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEAMOUYTCHUN;

nenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO M IPOSBICHHUIO JSPYAUIIMA B 00JacTh
(M3UKH, TOCTOSTHHO MOBHIIIIATH CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIN YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHUBBHI B JACATEIHHOCTb,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB IIETISM;

BJIaJICTh ~ HaBBIKAMM  TO3HABATENbHON  pedeKCMH  KaK  OCO3HAHUSA
COBEpIIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX TPOIECCOB, HUX pE3yIbTaTOB U
OCHOBaHU;

HCTIOJIB30BaTh MPUEMBI peIeKCH JIJIg OIEHKH CUTYyalliHd, BBIOOpa BEPHOTO
pelIeHus;



yMETh OILICHUBAaTh PHUCKU U CBOCBPEMEHHO MPUHUMATh PEIICHHUS MO HX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX TpPU aHalIu3e pe3yJabTaToB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX MpPU aHAIU3e Pe3yIbTaToOB
JIeSTEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce nocTUkKEeHUA JUYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIIMOHAIBHBIN MHTEJIJICKT, peaIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBICHUS PA3BUTHS COOCTBEHHOW AMOIMOHAIBLHON Chephl,
OBITh YBEpECHHBIM B cele;

CaMOpETYJIMPOBAHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJanTHUPOBATBCA K
AMOITMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JEHCTBOBaTb HUCXOJS M3 CBOUX
BO3MOYKHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATIBLHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TMPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

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

HNPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KApPTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKON IEATEIBHOCTH JIOIEM;

YUUTHIBATh TpaHULBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIETEH:
MarepualibHasi TOUKa, HHEpIMajdbHas cucTeMa OTCcu€Ta, abCOMOTHO TBEPAOE TENO,
WJICATBHBIN ra3, MOJICJIM CTPOEHHUS Ta30B, KUAKOCTEW U TBEPIBIX TEJ, TOUCYHBIN
AIEKTPUYECKUI 3aps]l IPU pelIeHUH PU3NUECKUX 3a]1ay;

pacrio3HaBaTh (pu3znueckue sBiIeHUsl (IIPOIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHHUS BEUIECTBA U



AJEKTPOJUHAMUKNA: PABHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJHUHENHOE
JBIDKEHHE, CBOOOJHOE TAJEHUE Tel, JBIXKEHUE 10 OKPYKHOCTHU, WHEPIUS,
B3auMojielicTBUE Ten, Tuddy3usi, OpOyHOBCKOE JIBUKEHHUE, CTPOCHUE KUJIKOCTEH
1 TBEPJIBIX TEJI, U3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIJIOBOE
paBHOBECHUE, MCMApeHue, KOHJCHCAlWs, TJIABJICHUE, KpUCTaIu3alus, KUIEHHUE,
BJIAJKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUM B 3aKPHITOM
COCyZ€, CBsI3b MEXKAY IapamMeTpaMu COCTOSHMS Tra3a B H30MpPOIECCax,
AJIEKTpU3aLUs TEJl, B3AUMOACHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JBIKCHUE, UCIOIb3ysd (PU3UYECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, MEPEMELICHHE, CKOPOCTh, YCKOPEHHME, Macca Tejia, CHUia,
UMITYJIC TeJa, KHHETHUYECKasi SHEPrusi, MOTCHIIMAIbHAs SHEPrUsl, MEXaHUYeCKas
paboTa, MeXaHMYeCKas MOIIHOCTh, MPH ONHCAHWUW TPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICIT HCMOJB3yEMBbIX BEJIMYMH, WX OO0O3HAYEHUS W CIUHUIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMH
BEJTMYMHAMH;

ONUCHIBATh H3YYEHHbIC TEIUIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONBb3Y (U3MYECKHEe BETUYMHBI: JIaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasl SHEPTUsl XaOTUYECKOTO ABUIKEHUSI MOJIEKYJI, CpEAHEKBaApaTHUYHAs
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (OUIIMEHT TOJIE3HOTO JIeWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUEHUsI W CAWHMIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JAHHYIO
(Gu3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIEHUS (TIPOIECCHI), UCTIONB3Ys (DU3UUYECKUE BEIUYMUHBI: DJIEKTPUUECKUN 3aps,
AJEKTPUYECKOE TOJIE, HANPSLKEHHOCTH IOJIS, MOTEHUMAJ, Pa3HOCTh ITOTEHIIMAJIOB;
Py ONHUCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKUNA CMBICT HCIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS W E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl U SBICHUS, UCTONB3Yys (prznueckue
3aKOHBI U IPUHIMITBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHEHUs MEXaHMYECKON »JHEpPruu, 3aKOH COXPAHEHUS MMITYJbCa,
MPUHLHUII CYNEPIO3UIUN CHJI, MPUHIMI PABHOINPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJSIPHO-KMHETUYECKYKD TEOPUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUM TEIUIOBOTO ABHXKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmepaTypoil, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJEKTPUYECKOTO 3apsna, 3akoH KysioHa, mpu 3TOM pa3inuyaTh CIOBECHYIO
GOpMyITHUPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOE BbIpaK€HHWE U YCJIOBUS (IpaHUIBI,
00J1acT) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAallWH, TPHOOPOB W
TEXHHUYECKUX YCTPOUCTB; Pa3nMuaTh yCIOBUS WX 0€30MaCHOTO WCIOJIh30BaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (U3UYECKUX SBICHUU W
MPOIIECCOB C HCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, MPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 IMPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOIUTH OMIBIT H
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIICCTBIISITh MPSMbBIC U KOCBEHHBIC U3MEPCHUS (PU3MUECKUX BEITUYHH, TIPH
STOM BBIOMPATHh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METO]IbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(GUKCHpPOBATh PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKHX BCIIMYMH B
BUJIE TAOJIUIT U TpadHKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOmroaTh npaBuiia 0€30MMacHOTO TPyaa MPHU MPOBEACHUHM HCCIICIOBAHHNA B
pamMKax ydeOHOTO JKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON M TPOEKTHOMU
JESTENBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpaTOpHOTro
000py1I0BaHMS;

pemiarb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PU3MUYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIu3a yCIOBUSA 3aauu
BBIOMPATh (U3UYCCKYIO MOJICINIb, BBIICIATh (PU3HMUYECKUE BEIHMYHHBI M (POPMYJIBI,
HEOOXOUMBIE ISl €€ pelleHus, MPOBOAUTh PACUETHl U OLICHUBATH PEATBHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPANBATh JJOTUYECKA HEMPOTUBOPEUHBYIO
IIEMOYKY PACCYXIACHUI C OMOpON Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3uvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  pEHIeHWW  y4eOHBIX  3aJad  COBPEMCHHbBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpeNICTaBleHUs Y4eOHON M HAYYHO-TOMYISIPHON MH(POPMAIIUU, TTOTYYECHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TOTydaeMyt0 HHPOPMAIIHIO;

IPUBOUTH MPUMEPHI BKIAJa POCCUHUCKHUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

WCITOJI30BaTh TEOPETHYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOU KU3HU
JUTsE o0ecriedeHus: 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMH
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIOIECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;



pabotaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh padbOTy TpYyHIbl, PALUOHAIBHO pACHPENEsITh OOA3aHHOCTH H
IJJAHUPOBAThH JIESITENBHOCTh B HECTAHNAPTHBIX CUTYAlHsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELICHUE pacCMaTPUBAEMOM TPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (Ppu3uku B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMHM, B MPAKTUYECKON NEATEIIBHOCTH JIFOAEH, LENOCTHOCTh U €IUHCTBO
(¢u3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HW3YYEHHBIX (QU3NUYECKUX MOJENei:
TOYEUHBIN JJIEKTPUUYECKUN 3apsif, JIyd CBETA, TOUYEUHBIM NCTOYHUK CBETA, SACpHAs
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO siipa MpPU PEUICHUH (PU3NYECKUX
3a7a4;

pacno3HaBaTh (pU3MYECKUe SBJICHUS (MPOLIECCHI) U OOBSACHATH UX HA OCHOBE
3aKOHOB JIEKTPOJUHAMUKHA U KBAHTOBOW (PUBHMKU: JIEKTPUUYECKAsi TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JECHUCTBUS TOKA, B3aUMOJICHUCTBUE
MAarHuTOB, DJJEKTPOMAarHuTHas WHAYKUHWs, JEUCTBUE MATrHUTHOIO IIOJs Ha
NPOBOAHUK C TOKOM M ABWXKYIIUWUCS 3apsii, AJIEKTPOMAarHUTHBIC KoJieOaHUs H
BOJIHBI, IPSMOJIMHEMHOE pACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuns, Audbpakuuds W MOJSpU3AlUsS  CBETa, JUCIEPCUS CBETA,
doToanekTpuueckuii 3pdext (hororddekT), cBeTOBOE NaBlieHNE, BOZHUKHOBECHHE
JIMHEMYaTOro CIIEKTpa aromMa BOAOPOJA, €CTECTBEHHas M WCKYCCTBEHHAas
PaIHOAKTUBHOCTb;

ONMUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MArHUTHBHIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTH  Pa3JIMUHBIX  Cpex) 51
AIIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), HCIOJB3YsA (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUM 3apsif, CHJIA TOKA, DJIEKTPUYECKOE HAINPSIKEHUE, DIEKTPUUYECKOE
CONPOTHUBIIEHUE, PA3HOCTh MOTEHIUAIOB, 3JEKTPOJABIKYILAs cuila, pabdoTa TOKa,
MHIYKIMS MAarHATHOrO Imons, cuia Awmrnepa, cuna JlopeHna, MHIYKTMBHOCTb
KATYIIKW, JHEPrus JJIEKTPUYECKOrO M MAarHUTHOIO IIOJIEM, NEpUOJ M 4acToTa
KoneOaHuil B KojeOaTeabHOM KOHTYpe, 3apsl W Cuila TOKa B IPOLEcCe
FapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHHUE W
ONTUYECKasl Cuja JIMH3bI, NMPU OMUCAHUHM MPABHJIBHO TPAKTOBATh (PUINUECKUI
CMBIC]I HCIOJIB3YEMBIX BEIUYMH, HMX OOO3HAUEHHMs] M €AUHMIIBI, YKa3blBaTh
(opMyIbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYH0 BEJIMYHMHY C JIPYTUMHU
BEJIMYMHAMM;

ONMCHIBATh H3YyYECHHBIE KBAaHTOBBIE SBJICHUS M IPOLECCHI, HCHOJb3YS
(u3nuecKkre BEIMYUHBI: CKOPOCTb AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H



4acToTa CBETa, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnaaa, YHEPTus CBA3U
ATOMHBIX SIIEp, TPU OMUCAHUM TNPABUIBHO TPAKTOBaTh (PUBMYECKUNA CMBICIH
WCIIOIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JIAHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTUMU BeJIWYHWHAMH,
BBIYUCIIATh 3HAaUCHUE (DU3NYECKON BEJIMUUHBI,

aHANM3UPOBATH (PU3MUYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pu3myeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEI0BATEIBHOIO U MAPaJIEIbHOTO
COCIMHEHUsI IPOBOMHUKOB, 3akOoH Jlxoynsa—JleHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHJIYKI[UY, 3aKOH MPSIMOJIMHEWMHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHEHUE DifHITelHa s hoTodaddekra,
3aKOH COXPAaHEHHUSl JHEPruH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsia, 3aKOH COXPAHEHHUS MAacCOBOIO YMCIA, MOCTYyNaTsl bopa,
3aKOH PaJIMOAKTUBHOTO PACIajia, MpU 3TOM paziinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAXKEHUWE U YCIOBUA (IpaHMIlbl, 00OJACTH)
MPUMEHUMOCTH;

ONpeAesATh HAMPABJICHUE BEKTOPA UHAYKIIMA MAarHUTHOTO MOJISI TPOBOHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh M OIKUCHIBaTh H300pAKEHHE, CO3[aBa€MOE€ IUIOCKHM 3E€pKajoM,
TOHKOM JTUH30M;

BBITIOJHATh OKCHEPUMEHTHl IO MCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C UCIIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBaTh mpobJeMy/3amady W TUNOTE3y Yy4eOHOTrO 3KCIEepHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAJBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
NPSMBIX WM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHUKCHPOBATH
PE3yNbTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUECKUX BEIUYMH B BHUJE TaOIUI U
rpaduKoB, AeIaTh BEIBOIBI MO pe3yIbTaTaM MUCCIICT0BAHMUS,

coOmoaTh mpaBuiia 0€30MacHOTO TPyAa MPHU MPOBEACHUH WCCIICIOBAHUNA B
paMKax y4deOHOIro »SKCIEPUMEHTa, Y4e€OHO-UCCIENOBATENbCKONM U MPOEKTHOU
JESTENHHOCTH C WCIIONB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U JTaOOPATOPHOTO
000pyI0BaHMS;

pemiaTth pacy€THble 3a7aydl C SBHO 3aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONb3Ys (PU3UYECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJlM3a yCJIOBUS 3aJa4u
BbIOMpaTh (DPU3UYECKYI0 MOJEINb, BBIACIATh (U3NUECKUE BEIUYUHBI U (HOPMYIIHI,



HeoOXonuMble NIl €€ pEelIeHHs, TPOBOAUTh PacdE€Thl M OLEHUBATH PEATbHOCTh
MOJIYYEHHOI'0 3HAaUeHUs (PU3HUECKON BETNYUHBI,

pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HENIPOTUBOPEUUBYIO
LIENIOYKY pACCYKICHUH C ONOPOM HAa WM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHU;

UCIIOJIb30BaTh ~ MpPU  pEUIeHWHM  y4yeOHBIX  3aJad  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U IpelcTaBleHrs y4eOHON M HAay4YHO-NOMYJSIPHOM MH(pOpPMaLUU, MOJTYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOIy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh MNPUHIUIBI JCHCTBUS MAaIIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOICTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTIO MCIOJIb30BaHUS B MOBCEAHEBHOM
YKU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUNUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBIACHEHHE MPOILIECCOB OKPYXAIOUIETO MHpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
i obecrieyeHusi 0€30MacCHOCTU NPU OOpallleHuu ¢ IpubopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 30POBBSI U COOJIFOJIEHUSI HOPM SKOJIOIMUYECKOTO
NIOBEJCHUS B OKPY’KAIOLIEH Cpee;

paboTath B TpymIe C BBIMOJIHEHUEM pAa3IMYHBIX COLUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TIpYMNIbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JIEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJICKBATHO OLICHUBATH
BKJIa/1 K&)KJIOTO U3 YYaCTHUKOB I'PYMIIBI B PEILICHUE PaCCMaTPUBAEMOM IPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbl padoThI
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3MKa 1 METOJIbl HAYYHOTO TIO3HAHUS 2 bubmorexa OK
' AR HEYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuematitia . https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 A ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 hitps//m.cdsoo.ru/TEA 1672
Wroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMO/MHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
41 DUEKTPOCTATHKA 10 https://m.eds0o.ru/7f41bf72
[TocTosiHHBIN 3N€KTpUYECKUNA TOK. TOKHM B bubnnorexa [JOK
4.2 12
pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE BpeMmst 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTHoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoreka [JOK
' AHIYKIHAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
51 MexaHn4ecKue U JIEKTPOMArHUTHBIE 9 1 bubnuoreka [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue 1 JIEKTPOMArHuTHHIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frrmea https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

31 OcCHOBBI crieManbHON TEOPUHU 4 | bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 DNeMEeHThl KBAaHTOBOW ONTUKU 6 hitps://m.edsoo.ru/Ti41c97c
4.2 Crpoenue aToMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SAPO

bubmmoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 brbmmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznean 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 Efg?;;fg;ggiﬂ“cgk
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue

n/n Bcero HU3yYeHHUs o0pa3oBaTejibHbIE

padoThl padoTsbI
pecypchl
®du3nKa — Hayka O MPUPO/IE.
1 Hayunrre MeT(})[;I)I HO?I,)H:)HI/ISI 1 bubnmorera [TOK
1 03.09.2024 | https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

) (hopMUPOBaHUHN COBPEMEHHON | bubmuorexa [JOK
Hay4YHOU KapTUHBI MUpPa, B 04.09.2024 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAEeSATEIbHOCTHU JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO | bubnuoreka [JOK
neukeHus. [lepemelenne, CKOpoCTsb, 10.09.2024 |  https://m.edsoo.ru/ff0c3508
YCKOPEHHUE

4 PaBHOMEpHOE MpsIMOJIMHENHOE | bubnuoreka [JOK
JIIBHOKEHUE 11.09.2024 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPSIMOJIMHEWHOE | bubnnoreka [JOK
JIIBHOKEHUE 17.09.2024 | https://m.edsoo.ru/ff0c372e

6 CBoOoiHOE MageHue. Y CKopeHue | bubnunoreka [JOK
CBOOOIHOTO IMaECHUA 18.09.2024 | https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe 1BUXKEHUE.

7 JIBM>keHrEe MaTepuaibHOW TOYKH T10 1 bubmorexa HOK

P 24.09.2024 | https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHiun oTHOCUTENBHOCTH | anumnes. 1 bubnmoreka [JOK




WNuepumansHbie CHCTEMBI OTCYETA. 25.09.2024 | https://m.edsoo.ru/ff0c3be8
Ilepssbiii 3ak0oH HbroToHa
Macca tena. Cuna. [lpunuun
9 CyIIepno3uIuu cuil. Bropoii 3akod bubnmorera [TOK
yHep 1 ' P . 01.10.2024 | https://m.edsoo.ru/ff0c3be8
Hrprotona st MmarepuaabHOM TOUKH

10 Tpertunii 3akoH HerotoHa mist bubmmoreka [{OK
MaTepHUaTbHBIX TOUYEK 02.10.2024 | https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TspkecTh. IlepBas kocMmueckas bubnmorera [TOK

P 08.10.2024 | https://m.edsoo.ru/ff0c3d00
CKOPOCTH

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
TeIa 09.10.2024 | https://m.edsoo.ru/ff0c3el8
Cuna tpeaus. KosddumeHT TpeHus.

13 Cuna cin OTHBHe}?Hq:I pH BI/IE(GHI/II/I bubmmorexa [OK

P pua 15.10.2024 | https://m.edsoo.ru/ff0c3f76
TeNna B )KUIKOCTH HJIH rase
[TocTymarensHOE W BpaliaTeIbHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO TeJa. bu6mmoreka [JOK
MowmeHT cuibl. I1nedo cuabl. YeiaoBus 16.10.2024 | https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Teja
Nmmynsc MaTepuanbHON TOUYKH,

L5 CUCTEMBI MaTEePHAILHBIX TOYCK. bu6mmoreka [JOK
Wmiynbsc cuiibl. 3aKOH COXpaHEHUS 22.10.2024 | https://m.edsoo.ru/ff0c43d6
UMITynbca. PeakTuBHOE IBH>KEHHE
PaboTa ¥ MOIITHOCTE CHUIBL.

16 Kunernueckas sHeprus bu6nuoreka [IOK
MatepuainbHOH Touku. Teopema 06 23.10.2024 | https://m.edsoo.ru/ff0c4502
W3MEHEHUN KUHETUUECKON SHEPTUun

17 [TorenumaneHas 3HEPTHUSL. bu6nmoreka [JOK




[ToTreHnmanpHasi SHEPTHsL YIIPYTO
ne(pOpMHUPOBAHHON TPYKHHBI.
[loTrenumansHas SHEPTHA Tesa BOIU3U
MIOBEPXHOCTU 3eMJIU

05.11.2024

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHbIe ¥ HEMOTCHIIUAIBHBIC
cuiibl. CBsi3b paboTHI
HETIOTEHIMATBHBIX CHJI C U3MEHEHHEM
MEXaHHYECKOW PHEPTUU CUCTEMBI TEJl.
3aKoH COXpaHEHHUS MEXaHUYECKOU
SHEPTHUU

06.11.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnast pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
W3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3MHOBOTO JKT'yTa»

12.11.2024

20

KonTtponbHas padoTa o teme
«Kunemaruka. JIlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

13.11.2024

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

21

OCHOBHBIE TIOJIOKECHHUST MOJICKYJISIPHO-
KUHETHYECKOH Teopun. bpoyHOBCKOE
nsuxenue. Auddysus

19.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIESCTBA.
Mojenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEN

20.11.2024

23

Macca MOJICKYII. KoauuectBo
BemiecTBa. IloctosHHas Asor aZipo

26.11.2024

24

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp

27.11.2024




Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmmoreka [{OK

25 ypaBaenue MKT 03.12.2024 | https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeN KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHHUE 04.12.2024 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI 10.12.2004
JlabopaTtopHnast pabota

73 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rmapaMeTpamMu COCTOSTHUS 11.12.2024
Pa3peKeHHOTO Ta3ay

29 H3omporiecchl B UI€alibHOM ra3e u ux bu6mmoreka [IOK
rpaduyeckoe npeacTaBieHUue 17.12.2024 | https://m.edsoo.ru/ff0c570e
BuyTpennsist sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 crtocoObI e€ nm3MeHenus. KoanuectBo bubmuoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHs s 18.12.2024 | https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOTO UEaLHOTO
raza

31 Buael Tenonepenaun Bubmiorexa OK

24.12.2024 | https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIIOEMKOCTh BEILIECTBA.

3 KonuuecTBo TennoTel npu bu6nuoreka [IOK
Teruionepenade. AanadaTHbI 25.12.2024 | https://m.edsoo.ru/ff0c5c36
poI1iecc

33 [IepBrIil 3aKOH TEPMOJUHAMHUKHU U €70 bubnmoreka [JOK




MpPUMEHEHHE K U30TpoLIeccaM 14.01.2025 | https://m.edsoo.ru/ffOc5efc
HeoOGpatumocTs mporeccoB B
34 npupone. Bropoit 3akoH bubmorexa HOK
PHpoe. 15.01.2025 | https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Tpunnun nevicteus u KII/ TermoBoi bubmmoreka [{OK
MaIlHBI 21.01.2025 | https://m.edsoo.ru/ff0c600a
36 K KIT,
Huner Kapro w ero KL 22.01.2025
37 DKOJIOTHYECKHE TIPOOIEMBI
TETUIOPHEPTEeTUKHU 28.01.2025
18 O6o06matomuii ypok «MostekynsipHast bubmuorexa [JOK
¢usuka. OCHOBBI TEPMOIMHAMUKH 29.01.2025 | https://m.edsoo.ru/ff0c6938
KonTtponbHas padoTa o teme
39 «MounekynsipHas ¢uszmuka. OCHOBBI Bubnmorexa [IOK
P ) 04.02.2025 | https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKI
40 [TapooOpa3zoBanre U KOHICHCAIIHS. bubnuorexa [JOK
Hcnapenue u kureHue 05.02.2025 | https://m.edsoo.ru/ff0c63b6
AGCOIIOTHAS M OTHOCUTEIbHAS
41 BJIAKHOCTH BO3Ayxa. HachleHHbII bubmorexa HOK
nap yxa. B 11.02.2025 | https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramimyeckue u
amop(HbIe Tera. AHU3OTPOIUS
42 CBOMCTB KpucTayyoB. JKuakue bubmmorexa [TOK
P ' 8 12.02.2025 | https://m.edsoo.ru/ff0c65f0
kpuctaibsl. CoBpeMeHHbIE
MaTepuabl
[InaBneHue U KpUCTATUTA3AIIHSL.
43 VY nenbHas TEMIOTA MIaBICHUSA bubmorexa HOK
8 ' 18.02.2025 | https://m.edsoo.ru/ff0c6708

Cybnumarus




bubmuoreka [JOK

44 YpaBHEHME TEIUIOBOro OaaHc
PABHCHHE TEHIOBOT fea 19.02.2025 | https://m.edsoo.ru/ff0c6820
DNeKTpU3alus Tel. DIEKTPUISCKUI
45 3apsz. JIBa Buaa 3JIeKTPUICCKUX bubnmorexa LHOK
PIAL P 25.02.2025 | https://m.edsoo.ru/ffOc6bcc
3apssIoB
IIpoBOIHUKH, TUIIEKTPUKHU U
46 HCI;)J'I OBOJIHUKH 3aK§H COXpaHEHUS Bubmiorexa [TOK
yrp ) P 26.02.2025 | https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiaa
B3anmopeiicTBue 3apsaoB. 3aKoH
47 Kynona. ToueuHblIil 2IEKTpHYECKUN Bubmiorexa [IOK
Y ) P 04.03.2025 | https://m.edsoo.ru/ff0c6ced
3aps
Hampsx€HHOCTB 2JIEKTpUYECKOTO
43 nosst. [IpuHIMn cynepno3uuun bubnuoreka [IOK
EKTPUYECKUX MoJel. JInaumn 05.03.2025 | https://m.edsoo.ru/ff0c6df2
HapsKEHHOCTH
PaboTa cui aieKTpocTaTH4ecKoro
49 noiis. Ilorennman. PasHocts Brbmaoreka LJOK
' HHa 11.03.2025 |  https://m.edsoo.ru/ffOc6£00
IOTEHIMATIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
P A P bubmuoreka [JOK
50 3JIEKTPOCTATUYECKOM IIOJIE.
12.03.2025 | https://m.edsoo.ru/ff0c7018
JluanekTpuyueckasi IpOHUIIAEMOCTh
N bubnuoreka [JOK
51 9 . K
JICKTPOCMKOCTE. RORACHCATOP 18.03.2025 | https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTh TIIOCKOTO
52 KOHJIEeHcaTopa. JDHEPrus 3apssKeHHOTO Bubmzorexa LIOK
s pa- P P 19.03.2025 | https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa
JlaGoparopHas pabora "M3mepenue
53 . "
AIEKTPOEMKOCTH KOHAECHCATOpa 01.04.2025




54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmapara, CTpyWHOTr0 IpUHTEpa.
DnexTpocTaTHuecKas 3allluTa.
3a3eMIIeHHE AEKTPOIpUOOpOB

02.04.2025

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IocTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTka Lenu

08.04.2025

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«3ydeHnune cMeIaHHOTO COCTMHEHHUS
PE3UCTOPOBY

0.5

09.04.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
Toka. 3akoH Jxoyns-Jlenua

15.04.2025

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

58

3akon OMa 1 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«M13mepenue D/IC ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBICHUSD)

0.5

16.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOoHHAs MPOBOJIUMOCTh TBEPABIX
METAJJIOB. 3aBUCUMOCTb
CONPOTHUBIICHUS METAJIOB OT
TemiiepaTypbl. CBEpXIpOBOIMMOCTh

22.04.2025

60

ONEeKTpUYECKUI TOK B BaKyyMe.
CBolicTBa 3JEKTPOHHBIX IyYKOB

23.04.2025

61

HOHYHPOBO,Z[HI/IKI/I, HUX COOCTBEHHAs U

bu6nmoreka [JOK




npuMecHasi mpoBoauMocTb. CBoiicTBa 29.04.2025 | https://m.edsoo.ru/ffOc84ae
p—n-niepexoa.
[TonynpoBoAHUKOBBIE TPUOOPHI
DNeKTpUYeCKuil TOK B pacTBOpax u

6 pacIuiaBax 3JeKTPOJIMTOB. | bubnuorexa [JOK
DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI. 30.04.2025 | https://m.edsoo.ru/ff0c82ba
DNeKTPOIn3
DNEKTPUIECKUN TOK B raszax.

63 CaMoCTOATENbHBIN 1 : bubmuorexa [JOK
HECaMOCTOSATENBHBIA Pa3psl. 06.05.2025 | https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpuyeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE | bubnuoreka [IOK
npuMeHenue. [IpaBuiia TeXHUKH 07.05.2025 | https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuoreka [JOK
«DNEKTPOIMHAMUKAY 13.05.2025 | https://m.edsoo.ru/ffOc88be
KounTponbnas pabora no teme
«Qnekrpocraruka. [locTossHHBIN

66 anekTpuueckuii Tok. Toku B | bubnnoreka [JOK
pasnuuHbIX cpenax» /Beepoccuiickas 14.05.2025 | https://m.edsoo.ru/ff0c8a8a
MpoBepoyHasi paboTa MpH MPOBEACHUN
Ha OyMa)KHOM HOCHUTEJIe

67 PesepBHbiit ypok. KonTponbHast | bubnuorexa [IOK
pabota no Teme "DnekTpoauHamMuKa" 20.05.2025 | https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O0oOmaronmii ypok | bu6nuoreka [IOK
o TemaM 10 kiacca 21.05.2025 | https://m.edsoo.ru/ff0c8f6c
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabnsie | Hpaxririeckie HU3yYeHHUs o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[TocTostHHBIE MAarHUTHI B X

| B3auMo/jieiicTBe. MarauTHoe 1oJie. | bubmmoreka [{OK
BekTop MarHUTHON WHIYKITUH. 03.09.2024 | https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIIHH
MarauTHO€ 10Jie MPOBOIHUKA C

) TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmonericTBue mpoBOAHUKOB C 05.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabota «3yyeHue | | bubnuoreka [IOK
MAarHUTHOTO IOJIS KaTYIIKH C TOKOM)) 10.09.2024 |  https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJIST Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTopHnas pabota | | bubnuorexa [JOK
«HccnenoBanue gelcTBUA 12.09.2024 | https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha PaMKy
TOKOM»

JlelicTBMEe MarHUTHOTO IOJIS HA

5 JBUKYILYIOCS 3apsSKEHHYIO YaCcTHILY. | bubnuoreka [IOK
Cuna Jlopenna. PaboTa cuibl 17.09.2024 | https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekrpoMarHuTHas UHAYKIUs. [lotok

6 BEKTOpa MarHuTHOM uHAyKuuu. IC 1 19.09.2004

HWHIAYKIHUU. 3akoH QJICKTpOMar HUTHOM




nHaykuuu Papanes

JlaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHHTHOﬁ HHIAYKOHUN»

24.09.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTuBHOCTH. SIBIEHUE

camonHaykuuu. DJ1C caMOMHAYKIIUY.

SHCpFI/IfI MaravuTHOI'O I1OJIA KaTylIKHU
C TOKOM. 3J'ICKTpOM2lFHHTHO€ I1oJIC

26.09.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
MHIYKIIMOHHAs IIeYb

01.10.2024

10

O6o0maromuii ypok «MarautHoe
noJie. DIEKTPOMarHUTHAS HHTYKITUS

03.10.2024

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

11

KonTtponbHas padoTa o Teme
«MarauTHoO€ I0JI€E.
DneKTpoOMarHuTHast MHIYKITUS

08.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJnebaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHHi.
[IpeBpanienue sHepruu

10.10.2024

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majiblx KojeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MacChl Tpy3a»

15.10.2024

14

KonebarenbHblit koHTYp. CBOOOJHBIE

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




OJICKTPOMArHUTHBIC KoJIeOaHUS B
nacaJibHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNYCCKUMHU U
OJICKTPOMAriMTHBIMHA KoJIeOaHUSIMHU

17.10.2024

15

®opmyna TomcoHa. 3akoH
COXpPaHCHUSA SHECPIruru B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

22.10.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHI)Ie
KoJIeOaHus

24.10.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CUHYCOMAAIBHBIN
MepeMeHHbINA TOK. MOIITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JefcTBylOIIee 3HAYCHNE CUITBI TOKA U
HaIpsHKEHUS

05.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. IIponsBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

07.11.2024

19

YCTpoHCTBO U MPAKTHUECKOE
MIPUMEHEHHE AIEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMeHHOr0 TOKa,
JIMHUH dJIEKTpoIepe1ad

12.11.2024

bubmuoreka [JOK
https://m.edsoo.ru/ffO0cc324

20

OKOJIOTUYECKUE PUCKH TIPU
IIPOU3BOJICTBE MIEKTPOIHEPTUH.
Kynbrypa ucnons3oBaHus
NIEKTPOIHEPTUH B TOBCEIHEBHOMN
KU3ZHU

14.11.2024




Mexannueckue BOJIHBI, YCIIOBUA
pacnpocrtpanenus. [lepuos.

bubmmorexa [{OK

21 C
KOPOCTD pACTIPOCTPAHCHIL H AUTHHA 19.11.2024 | https://m.edsoo.ru/ffOccas54
BoJIHBL. [lonepeunsie U MPOI0JIbHbBIE
BOJIHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuoreka [JOK
3ByKa. BeicoTa ToHa. TemOp 3Byka 21.11.2024 | https://m.edsoo.ru/ff0cccOc
DNEKTPOMArHUTHBIE BOJIHBI, UX
23 cBoMcTBa U ckopoctsk. [llkana brbmmorexa [TOK
P ' 26.11.2024 | https://m.edsoo.ru/ffOccfe
ANEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTHOCBS3U U
24 .P
TeneBueHus. Pa3Butue cpencTs 28.11.2004
cBs13U. Pagnosiokanuys
)5 KontponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» 03.12.2024 | https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuorexa [JOK
ToueuHblil HICTOYHUK cBeTa. JIyu 05.12.2024 | https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHnue cBera. 3aKOHbI
27 oTpaxenus csera. [locrpoenue Bubmmorexa LIOK
P . P 10.12.2024 | https://m.edsoo.ru/ff0cd4e0
M300paXeHHI B IJIOCKOM 3epKajie
[Ipenomiienue ceera. I[lonnoe
)3 BHYTpeHHee oTpaxeHue. [IpenenbHblil bubnuorexa [IOK
YT'OJI IIOJIHOTO BHYTPEHHETO 12.12.2024 | https://m.edsoo.ru/ffOcd7{6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK
MOKA3aTeNs MPEJIOMIICHUS CTEKIIA) 17.12.2024 | https://m.edsoo.ru/ffO0cd67a




JIunzel. [locTpoenue nzodpaxeHuii B

30 nun3e. Popmysia TOHKOM JIMH3BI bubmorexa OK
- OPMY ' 19.12.2024 | https://m.edsoo.ru/ff0cddle
YBeIU4eHNE JIMH3BI
Jlaboparopuas paboTa
31 «Hcc i
JIGILOBa}fI/Ie CBOMWCTB 24.12.2004
M300pakKeHUH B JIMH3AX)
Hucnepcus cBera. CoXHBIA COCTaB
1 6enoro ceera. L{Ber. JlabopaTopHas
paborta «Habnrogenue aucrnepcun 26.12.2024
CBETa»
3 Wnrepdepenmus creta. dudpaxums bubnuoreka [JOK
ceerta. [ludpakunonnas pemerka 09.01.2025 | https://m.edsoo.ru/ffOced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBera 14.01.2025 | https://m.edsoo.ru/ff0cf02e
OnTruyeckue MpuOOPHI M YCTPOKUCTBA
35 Y YCIIOBHSI MX O€3011aCHOTO
Y 16.01.2025
MIPUMEHEHHUS
I’'paHuIBl MPUMEHUMOCTH
36 Ki1accuyeckor mexanuku. [locTynarel bubnuoreka [JOK
CIIelIMaIbHOM TEOPUH 21.01.2025 | https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTHh OJTHOBPEMEHHOCTH.
37 3ame/JIeHHe BPEMEHH U COKpaIlleHUe bubmorexa HOK
8 P patt 23.01.2025 | https://m.edsoo.ru/ffOcfa4?2
JUTHHBI
DHeprusi U UMIYJIbC PEIATUBUCTCKOMN
38 yacTulilbl. CBA3b MAaCChI C SHEPTUEH U bubmorexa HOK
HEL P 28.01.2025 | https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
39 KonTtponsHas padora «OnTuka. bubnmoreka [JOK




OcHOBBI cnienManbHOM Teopun 30.01.2025 | https:/m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTHY
®ortonsl. opmyna [1nanka. Jneprus bubnuorexa [JOK
40
1 UMITYJbC (poTOHA 04.02.2025 | https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEA0BAHNE Eu6 [IOK
nonmorexa
41 .0 A.T.
(orodpperra. OnbITs 06.02.2025 | https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTodrddekra. YpaBHeHUE
42 BﬁHuneg;a Jiﬁ;OTombgeKTa brbmmorexa LOK
8 ' 11.02.2025 | https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porosddexra
Hasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XuMU4eCKoe IeHCTBUE bubnmorexa [JOK
e 8 13.02.2025 |  https:/m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
m MPaKTUYECKOe MPUMEHEHHE:
(dhoToseMeHT, (OTOIATIHK, 18.02.2025
coJiHe4yHast OaTapesi, CBETOIUOT
45 Pemenne 3agau mo reme «JI€MEHTBI bubnuoreka [JOK
KBAHTOBOM OMTHUKM 20.02.2025 | https://m.edsoo.ru/ff0d0302
Monenb atoma TomcoHa. OTBITEL
46 Pezepdopna o paccesHuio 0-4acTu bubmorexa HOK
pOOPA p e 25.02.2025 | https://m.edsoo.ru/ff0d091a
[InanerapHas MoJeNb aToMa
bu6mmoreka [JOK
47 II b
OCTYHATRI bopa 27.02.2025 | https://m.edsoo.ru/ff0d0afa
N3nyuenue u nornomienre GoTOHOB
43 IIpH NIEPEXOJE aTOMa C OJTHOTO bubnuorexa [IOK
YPOBHS SHEPIUU Ha Apyrou. Buasl 04.03.2025 | https://m.edsoo.ru/ff0dOafa

CIIEKTPOB




49

BoutHOBBIE CBOICTBA YacThll. BoaHbI
ne bpoitns. Kopryckyisipao-
BOJIHOBOM Jyanu3M. CriOHTaHHOE U
BBIHYXKJICHHOE HU3JTy4CHHE

06.03.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOca8

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpenenenunto
COCTaBa PaJIMOAKTUBHOTO U3ITyUEHUS

11.03.2025

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CsoiictBa anbda-, Oera-, raMma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTH Ha KUBbIE
OpraHU3MBI

13.03.2025

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbha-pacna.
DNEKTPOHHBIA U MMO3UTPOHHBIN OeTa-
pacnan. I'aMmma-usinydeHue

18.03.2025

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

53

DHeprus CBsSI3u HYKJIOHOB B sijIpe.
Snepubie peakuuu. AnepHbiit
peakrop. [IpoGieMbl, MEPCIIEKTUBEI,
AKOJIOTMYECKHE aCIEKTHI SJCPHOM
SHEPTEeTHKHU

20.03.2025

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

54

OnemeHTapHble yacTULbl. OTKpPBITHE
NO3UTpPOHA. MeTo 16l HAOMIOICHUS U
perucTpanyy 31EeMEHTapHbIX YaCTHLI.
Kpyrielii cron «PyHIaMeHTalIbHbIE
B3auMozelcTeusa. EquHcTBO
¢bu3nvecKoil KapTUHBI MUPa»

22.03.2025

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Oranel pa3BUTHS aCTPOHOMHUHU.
[IpuknanHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHE acTPOHOMUHU. Bun

01.04.2025




3BE3nHoro Heba. Co3Be3nusi, sipKue
3BE31bI, INIAHETHI, UX BUANMOC
nBrokenne. CoaHeyHas cucreMa

56

Counnne. ConHeyHas akKTUBHOCTb.
Wcrounuk sneprun ComiHia u 3B€37

03.04.2025

57

3BE3b1, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3IBI TIIABHON
MoCJIeIOBaTeILHOCTH. BHYTpeHHEE
cTpoenue 38€37. CoBpeMeHHbIE
MIPEJICTABICHUS O TIPOUCXOXKJICHUN U
spostrornu CoTHITa U 3BE3.

08.04.2025

58

Muneunsiit [yt — Hama ['anakTuka.
TTonoxxeunue u nBuxenne CosHIIA B
lNanakruke. ['anaktuku. Y€pHbie
JBIPBI B SIPAX TATAKTHK

10.04.2025

59

Bcenennas. PasOeranue rajakTuK.
Teopust bosbiioro B3peIBa.
PenukToBO€ M3MyUCHME.
MeraranakTuka

15.04.2025

60

Hepeuennsie npo0ieMbl acTpPOHOMUU

17.04.2025

61

KonTtponbHas pabora «neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

22.04.2025

62

O6o6maromuit ypok. Ponb ¢pusuxu u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJOTMYECKOM, COTMATLHON U
ITUYECKOH cdepax NesTeIbHOCTH
yeJloBeKa

24.04.2025




63

O6o6maromuii ypok. Ponbs u Mmecto
(U3UKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOUN KapTUHE MUpa

29.04.2025

64

O6o06mraromuii ypok. Poib
(bu3nvecKoit Teopun B
(hopMupOBaHUM TIPEACTABICHUN O
(uznyeckoi KapTUHE MUpa

06.05.2025

65

O6o06maromuit ypok. Mecto
(u3nueckoil KapTUHBI MHpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

13.05.2025

66

PesepBHBIl ypok. MarautHoe noie.
ONEKTPOMAarHuTHAsE HHIAYKINS

15.05.2025

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMAIbHON TEOPUH
OTHOCHUTEIIbHOCTH

20.05.2025

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DneMeHThl aCTPOHOMUU U
acTpopU3UKHU

22.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» ®usuka, 10 kinace/ Mskumes .., Byxosues b.b., Corckuii H.H.; non
penakmueit [lapdentreBoit H.A. AknimonepHoe obmectBo «M3naTenscTBo
«IIpocBemenue»

» dusuka, 11 kinace/ Msikumies I'.J1., Byxosues b.b., Yapyrun B.M.; non
penakmueit [laphentreBoit H.A. AxkuinonepHoe o61miectBo «M31aTenscTBo

«HpOCBGIIICHI/IC»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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