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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CPEAHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Taxxke c yuéroMm (QenepanbHOl paboueld MporpaMmbl BOCIUTAHUSA HU
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «@Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Pocculickon denepanuu, peaIn3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

Copepxanue mnporpaMMbl 1o (u3uMKe HampaBieHO Ha (HOpPMHUpPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbl Mupa oOyyawomuxcs 10-11 xmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsl, a TaKKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B  Heil
OTIPEJICIISIIOTCS. OCHOBHBIC IENH M3Yy4eHUS (PU3UKU HA YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, MJIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (M3MKH: JIMYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHHUPYEMBbIE PE3yJIbTaThl OCBOCHMSI Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJjaM 00yUYEeHHUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1o rogam o0y4eHuUs.

dusrka Kak Hayka o HaumOosiee OONIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro IMmpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeM mupe. IIIkonpHBIN Kype PU3MKH — CUCTEMOOOPA3yIONTUN
I €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOIbKY (hU3UUECKHE 3aKOHbI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOTHeH,
bu3mdeckoii reorpadueri u  acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
OpUMEHEHHE (PU3MYECKUX 3HAHMM  ONpeneNseT XapakTep U pa3BUTHUE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEpPreTHUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3ydyenne (Qu3MKH BHOCUT OCHOBHOW BKJIaa B (OpMHpOBaHHE ECTECTBEHHO-
HAay4YHOU KapTHUHBI MHpa OOydaromuxcs, B (OPMHUPOBAHHE YMEHUN NPHUMEHSITh
HAyYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU YY€OHBIX UCCIICIOBAHHA.

B ocHOBY Kkypca ¢Gu3uMKK JJ11 YPOBHS CpeIHEro oOIero oOpa3oBaHUs
MOJIOXKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuUBaTh Kak MPUHLUIIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0ObeUHEH BOKpYr (Qu3nyeckux Teopuid. Beaymum B Kypce sBIseTcs
(opMUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. BEE peanuzainus NOpeanosjaracT HCIOJIb30BaHHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuUTHEM OOLIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npenmnosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTHUYECKUX MPHUIOKECHUN
U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss TOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHUEM TEXHMKH M TEXHOJOTHH, a Takke OOCYXKIEHHUS
npo0JieM palliOHAIBHOTO MPUPOAONOIB30BAHNS U HKOJIOTHYECKON O€30MacCHOCTH.

CrepxHEBBIMH 3JIEMEHTAMHM Kypca (DU3MKUM Ha YpOBHE CpPEJHET0o OOLIEro
o0Opa3oBaHus SIBISIIOTCS (u3nueckue Tteopuu (GopMUpOBAHUE IMPEACTABICHUHN O
CTPYKTYpe MOCTPOEHUSI PU3NYECKONW TEOpUH, posid (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX IPEACTABICHHUAX O MPUPOJE, TIpaHULAX
OPUMEHUMOCTH TEOPHM, I ONHUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUN U
IIPOIIECCOB).

CucTeMHO-AESITENbHOCTHBIN MOAX0 B Kypce (DU3MKU peanu3yercs Mpexkie
BCEro 3a CUET OpraHU3aluy SKCIEPUMEHTAJIbHOW NEATEIBHOCTH OO0YyYarolIUXCsl.
Jns  6a3oBoro ypoBHS Kypca (U3MKH — 3TO HCIOJIB30BAHHE CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U Ja0OpaToOpHBIX padoT,
KOTOpBIC B MporpamMme 1o (u3uke oObESIMHEHBI B OONIUH CITMCOK YUYCHHYECKUX
NpaKTHYECKUX paboT. BriaeneHue B ykazaHHOM IepedHe JabopaToOpHBIX padoT,
IIPOBOJAMMBIX JUIsi KOHTPOJS W  OLIEHKH, OCYLIECTBISAETCS Y4YaCTHHUKaMU
00pa30BaTeIBHOrO IMpoOLecCa HCXOJsS U3 OCOOCHHOCTEM TMJIaHUPOBAHUS H
ocHamleHuss kaOuHeta ¢u3uku. Ilpm sToM oOecmeunBaeTcss OBJAJCHHE
OOy4aloUIMMHCS YMEHHUSIMH TMPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3MYECKHX BEJIWYMH M TIOCTAHOBKY OIBITOB IO MPOBEPKE
IIPEIOKEHHBIX THIIOTES.

bonpmoe BHMMaHWE YIOENAETCS PEIICHUIO PACUYETHBIX W KAaYECTBEHHBIX
3amad. IIpu 3TOM Ju1s pacd€THBIX 3aa4 MPUOPUTETOM SIBIISIIOTCS 3aa4M C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3AKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HbBIX pa3aenoB. /[ KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISIFOTCS 3aJaHus Ha
OoOBsSICHEHHE TPOTEKaHWS (PU3NUECKHX SBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyroImme BbIOOpa (U3MYECKOW MOJENTH IJIsi CHUTYallud IPAKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBUM ¢ TpeboBanusiMu DPI'OC COO k maTepHanbHO-
TEXHUYECKOMY OOECIeueHUI0 y4eOHOro mpoiiecca 0a30BbIi YpPOBEHb Kypca
bU3UKH HAa YPOBHE CPEIHETO 00IIEero 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NIPEIMETHOTO KaOWMHETa (PU3WKU WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETA
NIPEIMETOB ©CTECTBCHHO-HAYYHOT'O IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXoAuMoe J1labopaTopHOE OOOpYJOBAHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUYCCKUX PabOT U JACMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH U  O00OECIICUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme IO (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHPUYCCKUX |
(byHIaMEeHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe o0OOpynOBaHUE [JIi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyetcst B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOOydammuxcs. TeMaTHdyecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMUS JIOJKHBI OBITH IOCTPOCHBI Ha KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTab0paTOpHil.

OCHOBHBIMH LIETISIMHA U3y4eHUS PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e (QopMHpOBaHME HHTEpPECa M CTPEMIICHHS OOYYAIOIIUXCS K HaydYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTUE WX HWHTEJUICKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIECHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3yiabTaTa HW3YYCHHS
OCHOB CTPOCHHSI MaTepuu U QyHTaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHnne yMmMeHUN OOBSICHATH SBICHUS C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHme mpeACTaBICHUI O poin (DU3UKHU ISl Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTmkenne 3TUX Ieliel o0ecreuynBaeTCs perieHueM CIEIYIONUX 3a/1ad B

MpoIecce u3yueHus Kypca (GU3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJIIPHYIO (DU3UKY, OJJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTHI acCTPOPU3UKH;

e (opmupoBaHue yMEHUH TPUMEHITh TEOPETUUYECKUE 3HAHUA IS
oObsiICHEHUS (PU3MUECKUX SBICHUM B TPUPOJEC U JJIs TPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIIOCOOOB pEHIeHUS pa3lMYHbIX 3aJad C SBHO 3aJaHHOMU
¢uznuecko MoJenbo, 3aa4, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIeKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHUMaHUE (PU3NYECKHMX OCHOB W NPHUHIIMIOB ACHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOU[YIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENICHUSA
bu3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(opmaiuu,
OTIpeJIENICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU VISl Pa3BUTUSI YMEHUN MPOEKTHO-UCCIIETOBATEIBCKOMH,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyudenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemerii B mporpamMme 1o (HU3UKe TepedeHb Ja0OpaTOPHBIX H
NPAKTHYECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAeT BBHIOOD
NpOBEJCHUsT JTA0OPATOPHBIX pabOT W OMNBITOB C YYETOM WHAMBUIYaTbHBIX
O0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka 1 MeTOAbl HAYYHOT' 0 TO3HAHMS

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponb »JKCnepuMeHTa © TEOpHUM B IpPOLECCE IMO3HAHUSA IPUPOJBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3NYECKUX SIBIEHUN M TpoueccoB. HayuyHble rumotessl.
duznyeckre 3aKOoHbI U TeOpuH. ['paHuIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

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

Jlemoncmpayuu

AnanoroBeile U UU(POBBIE HM3MEPHUTENbHBIE NPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe naBuxkeHne. OTHOCUTEIBHOCTh MEXAaHMUYECKOTO JIBH)KEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpeAHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaIbHON TOYKH, MX MPOEKIMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
Ciio)keHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJIMHEHHOE ABWKEHHE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NIyTH U [EpPEMEIICHHS
MAaTepPUAIbHOW TOYKU OT BPEMEHU.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe  paBukeHue. [IBHKEHHME  MarepHalbHOM TOYKM IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJI0Bask CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE MPHUMEHEHUE: CIHAOMETP,
JNBH>KEHUE CHAPSAJIOB, LIEMTHBIE U PEMEHHBIE NTEpEaadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSI.

[IpeoOpazoBanue NBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGnronenne aBukeHHs] Tena, OPOILIEHHOTO MOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaIeHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHnne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO OMPEICICHUS] MTHOBEHHOM
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 nBmxeHus tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. [lpuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHON TOuku. TpeTuii 3akoH HeroTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHusa. Cuna Tsbkectd. IlepBas kKocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKOJbkeHus, kaueHus). Cuna tpenusi. Cyxoe
tpenue. Cuiia TpeHHs CKOJIbKEHUS U cuila TpeHus nokosi. KoadgduuueHt tpeHus.
Cuita conpoTUBIIEHUS MPU IBHXKEHUU Te€Ja B KUIKOCTU WUJIU Ta3e.

[TocTynarensHOE M BpanaTeabHOE JBUYKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauieHus. llnedo cuibl. YcnoBus
pPaBHOBECHS TBEPJIOTO TENA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
PE3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yciioBUi pPaBHOBECHUS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbee MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HMMIYyJbca Teja. 3aKOH COXpAaHEHUs UMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[ToTenuuanpHas SHEPTHUS. [ToTenuuanbHas SHEPrust yIpyro
nedopMupoBaHHONW  TpYKuUHBL.  [loTeHIManpHass  dSHeprus Tejda  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennuanbuple W HEMOTeHIMadbHble  cwibl.  CBsI3b  pabOTHI
HEMOTEHIIMABHBIX CWJI C W3MEHCHHEM MEXaHWYECKOW HSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOU YHEPTHUHU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpoMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJAOMET, KOMED,
NPYKUHHBIA MUCTOJIET, BUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTuBHOE IBIDKEHHE.

[Tepexo MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne aOCOMOTHO HEYNPYroro yaapa € MOMOUIIBIO JIBYX OJAMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

UccnenoBanue cBsizu padOThl CUIIBI C U3MEHEHUEM MEXaHUYECKON SHEepruu
TeJa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. MousiekyasipHasi pu3suka ¥ TepMOAMHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUS 4YacTUI] BemlecTBa. MoJenn CTPOEHHS Ta30B, KUAKOCTEU U
TBEPABIX TENT U 00BICHEHHWE CBOMCTB BEIlIECTBA HA OCHOBE 3TUX Mojenei. Macca u
pa3Mepsl MoJiekyi. KonmndectBo BemectBa. [loctosauas ABorajpo.

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



Mopens  upeampHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KUHETUYECKOW TEOpUU HACaNIbHOTO raza. AOCOJIOTHash TeMmmepaTypa Kak Mmepa
CpeHEeW KWHETHMYECKOW SHEPruM TEILUIOBOTO ABWKEHUS dYactull rasza. [llkana
temriepatyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [laneroHa. M30mponecchl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mnpencraBieHUE H30MPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOEC MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

OnbITel, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 MU PY3UHN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita TepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHUSI.

Mogens, HILTIOCTpUPYIOLIAs IPUPOAY JABJIEHUS ra3a Ha CTEHKH COCyAa.

OneITel, WIUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UACAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

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

HccnenoBanne 3aBUCUMOCTU MEXKAY MMapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHogbt mepmoOuHaMuKu

TepMoauHamuueckas cucteMa. BHYTpEeHHssI 3HEPrus TEPMOJUHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3menenus. KomnyecTBo TernoTel u pabota. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HWJEaJbHOTO  raza. Buasl  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3IyUYeHHUE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemnoTel npu TeIionepeaaye.

[lonsiTue 00 anuabatHOM mporecce. llepBhiii 3aKOH TEPMOJUHAMUKHU.
[IpumeneHne TepBOro 3akoHA TEPMOAMHAMUKH K wm3ompolieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpolieccoB B MPUPO/IE.

TermoBble  MamuHbl.  [IpUHOMIBIL  OEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HepruM B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nencTBus TerioBor MammHbl. [ukn KapHo u ero xodduimeHT IMojae3HOro
JNEeUCTBUS. DKOJIOTMYECKHE MPOOIEMbI TETIOIHEPTETUKHU.



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

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKku U3 OYTBUIKK TOJ JCHUCTBUEM CXKATOrO0 BO3JyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo anuabaTHOMY pAacCHIMPEHHI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENsi BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. DPazoevle nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXKHOCTh BO3ayxa. HacklleHHbld map. YjaenbHas TeioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUs CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbsl. llinaBineHue wu
KpUCTaITM3anus. Y nenbHas Tersiora miasineHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuuyeckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUHU.

CriocoObl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OJNIeKTpU3auus Tell. OJEKTPpUYECKUi 3apsa. J(Ba Buaa 3IIEKTPUUECKHX
3apsaoB. [IpOBONHUKM, AMANEKTPUKH W TOJYNPOBOJHUKH. 3aKOH COXPaHCHUS
3IEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsI.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  anmektpuueckoro mnoisa.  [IpuHiun



CYIIEPHO3ULUU DIIEKTPUYECKUX T0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  amekrpocratnueckoro  moia.  llorenmuan.  PasHocThb
NOTEeHIMAN0B. [IpOBONHMKM W JOMDJIEKTPUKKA B IJIEKTPOCTATUYECKOM IIOJIE.
JnanekTpuyeckas MpOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJICHHUE HIIEKTPOIpPHUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRIEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEI.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThuecKas 3anuTa.

JIMBNEKTPUKH B AIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IUTACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

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

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEeKTPUYECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH J[xoymns—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIIAs CHJIa U BHYTPEHHEE CONPOTHBICHUE HWCTOYHUKA TOKA.
3akoH OMa [iJ1s MOJTHOM (3aMKHYTOM) 3ieKkTpruyeckoi nenu. Koporkoe 3aMbIKaHuE.

DONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMrnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCcKui TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IpUMECHAas MMPOBOJIUMOCTD
oynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B pacTBOpax M  paciuiaBax  SJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAs TUCCOUUALUSA. DIEKTPOIIN3.



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

TexHuueckne yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJBTMETP, PEOCTAaT, HWCTOYHUKH TOKa, OJIEKTpPOHArpeBaTelibHbie MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIPOTHUBIICHUS MWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIA/IN TONIEPEYHOI0 CEYEHUS U MaTepHaIa.

CwmernianHoe coeIMHEHNE MMPOBOTHUKOB.

[IpssMmoe wu3MepeHue dAEKTpoABUKYIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHET'O CONMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTHUBIICHHUS METAJIJIOB OT TEMIIEpaTypHhI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsal U MPOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMKYIIEH CHIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJIEpKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTeMaTHUKH,
OMOJIOTMH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Meowxcnpeomemmnvle nousamus, CBSI3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBJICHUE, HAy4HbIH (akT, rumores3a, (u3MyUecKkas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypaBHEHM, JHHEWHas (QyHKIUA,
napabona, runepOona, ux rpagukd ¥ CBOKWCTBA, TPUTOHOMETPHUECKHE ()YHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mmexanndeckoe NBWKEHUE B JKHBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUJIbI TEIIONEPENAaUYH, TEIJIOBOE PABHOBECHUE),
ANIEKTPUUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJI, MOJIb
BEILlECTBA, MOJSIpHAs Macca, TEIUJIOBbIE CBOMCTBA TBEPABIX TEJN, KUIKOCTEH U



ra3oB, JJEKTPUYECKUE CBOKWCTBA METAJIOB, JJIEKTPOJUTHYECKAs IUCCOLHALIMSA,
rajbBaHUKa.

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

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIHHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJY4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHUKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MarunutHoe mnosie. Bektop MarHuTHOM wWHAYKUMU. [IpuHUUMN cynepno3unuu
MAarHUTHBIX MoJel. JInHMM MarHuTHOW MHAYKUMH. KapThHa JIMHUKA MarHUTHOU
WHIYKUWH TOJIS1 TOCTOSTHHBIX MarHUTOB.

MarnutHoe TOJIe MpPOBOAHMKA € TOKOM. KapThHa JWMHHMI MHAYKIUU
MAarHUTHOTO TMOJIsl JJMHHOIO MPSAMOrO MPOBOAHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KAaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOJyJib M HalpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTpOMAarHUTHOM WHAYKUMU. [loTOK BekTOpa MarHMTHOU
WHIYKIUKU. OJIEKTPOABMKYIIAS CWIA MWHAYKUUHU. 3aKOH HIEKTPOMarHUTHOU
nHaykuuu Gapanes.

BuxpeBoe »siekTpuyeckoe mojie. DNEKTPOABMKYIIAsS CHJIa WHAYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHEPrusi MArHUTHOTO MOJIS KATYIIKN C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE MPHUMEHEHHUE: TIOCTOSIHHbBIE
MAarHuThbl, 3JEKTPOMArHUTHI, AJIEKTPOABUTATEIb, YCKOPUTEIU SIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOT'O ITyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIMM MarHUTHOTO MOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM MHTYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTD AJEKTPOABWKYIIENH CHJIbI MHAYKIMU OT CKOPOCTH MU3MEHEHUS
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.

Pa3nen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Ko1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoyeOaHMUs.
['apmonnyeckue konebanus. [lepuon, vacrora, ammiuuTyna u ¢asza KoieOaHHil.
[IpyxuHHBIN MadgTHUK. MaTeMaTH4eCKUd MASTHUK. Y PaBHEHHE TapMOHUYECKUX
kosneOanuii. [IpeBpalnienue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B
UJCATBHOM KOJe0aTeTbHOM KOHType. AHAJIOTHsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJjebanusimu. dopmyna Tomcona. 3akoH coxXpaHEHUS
SHEPI'uM B UJEATBHOM KOJe0aTEIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaronux KoyieOaHUSIX. BbIHYKIEHHbIE MEXaHUYECKHUE
KoJnebanus. Pezonanc. BeIHYKI€HHbBIE 3JIEKTPOMArHUTHBIE KOJIEOAHNUS.

Ilepemennbiii  TOK. CHUHYCOUIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ U JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepenada U MOTPEONICHUE DICKTPUICCKOM
SHEPIruM. JKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: S3JIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJeOaTEIbHONM CHUCTEMbl (MPYXUHHBIA WU
MaTeMaTU4YeCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

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

Pe3onanc mnpu mocnenoBaTebHOM COCAMHEHUW PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mojenb JIMHUH JIEKTPOIEepeIauu.

Vuenuueckuii skcnepumenm, 1abopamoprsie pabomel

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

HccnenoBanre mepeMEHHOTO TOKa B IENM W3  TOCJIEA0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbBLE 6OJIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacnpoctpanenus. I[lepuona. CxopocTb
pacripocTpaHeHusi W JyiMHa BOJHBL. [lomepeyHbie W MPOJOJIbHBIC BOJIHBI.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JYyYECHHS JIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTpomaruutHoil BoiHe. CBOWMCTBa
AIEKTPOMArHUTHBIX BOJIH: OTpPa)KCHHUE, MPEJIOMIICHUE, MoJsipu3aius, nudpakims,
unTepdepennns. CKOpOCTh ANMEKTPOMATHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHNE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JAMArHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpoCTpaHEHUE TTOTIEPEYHBIX U MTPOIOIBHBIX BOJIH.

Konebmomeecs Teo Kak ICTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniiny u audpakiinu MEXaHUIeCKUX BOJTH.

3BYKOBOU PE30HAHC.

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



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, Moaspu3anus, Audpakuus, UHTEpPEepeHIHs.

Tema 3. Onmuxka

I'eomerprueckas onrtuka. lIpsaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpexe. JIyu ceera. ToueuHbI HCTOYHHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI oTpaxeHus cBeTa. [locTtpoenue m3obOpakeHuil B
IIJIOCKOM 3€pKarie.

[IpenomiieHue cBeta. 3akoHbI MpeoMIIeHUs cBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. l[IpenenbHbI yroja TMOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

ColOuparome W pacceuBaronue JuH3bl. ToHkas mauH3a. DOKycHOe
paccTosiHUEe M ONTWYEeCKas Cuiia TOHKOW JMH3bL. [locTpoeHme wnzo0pakeHuil B
coOMparMX U paccerBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBust HaOMIOAEHUST MAaKCUMYMOB U MHUHUMYMOB B UHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpaxiumoHHas pemérka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssiMonuHEHOE pacpOCTPAHEHUE, OTPAKEHHE M IPETOMIIEHUE CBETA.
OnTudeckue mpruodopkI.

[TonHoe BHyTpeHHEE OTpaxkeHne. Moenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMNa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucrniepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIMIBIO IPU3MBI.

[Tonydyenue cniekTpa ¢ TOMOIIBIO AU(PPAKITHOHHON PEMIETKHU.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



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

Paszznesn 6. OcHOBBI CIeMAJILHON TEOPUH OTHOCUTEJIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOIYJS CKOPOCTH
CBETA B BAKyyMe, IPUHLIHI OTHOCUTEIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIECHHE BPEMEHU U COKpALIECHUE
TUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHLIBI.

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

Pazgea 7. KBantoBas pusuka
Tema 1. dnemenmovt K6aHmMoB8ol ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €T0 YaCTOTON. DHEPrus
U UMITYJIbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa 11 pororddekra. «KpacHas rpaHuiia
doTorddexra.

HaBnenue ceera. Onwitel I11. H. JIeOenena.

XUMHYECKOE JICHCTBUE CBETA.

TexHuueckne yCTpoCTBA W TMpPAKTUYECKOE MpPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccesHuro o -4acTHIIL.
[Inanerapnas mogmens aroma. lloctynmater bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DHEPrUUM Ha ApYyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yacTtull. Bomubl ne bpoiis. KopnyckyisipHO-BOIHOBON
Ty aJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JIOKAa3bIBAIOUIME CJIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopmna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro wu3nydenus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. Hyknmonnas monens siapa ['eiizenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.

Anbda-pacnan. OJEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. [ amma-
U3Jy4eHUe. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifpe. SnepHbie cuibl. [Jedext maccsl sapa.

AnepHsie peakuuu. /lenenue u cuHTE3 A1I€EP.

Anepnsiii peaktop. TepMmosimepHbiit cuHTe3. [IpobOieMbl M MEPCIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble yacTUllbl. OTKpPBITHE TO3UTPOHA.

MeTtonbl HAOIIOICHHS ¥ PETUCTPALIUN AIIEMEHTAPHBIX YaCTHII.

dyH1aMeHTaIbHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TunK HOHU3UPYIOIIHUX YACTHII.

Yuenuueckuii akcnepumenm, 1abopamopHsie pabomol

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3jen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BéznHoro Heba. Co3Be3aus, sSpkKue 3BE3/bI, IUIAHETHI, UX BHIAMMOE
JIBIDKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTHUBHOCTh. McTounuk sHeprum CoyiHIIa U 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsI 3BE3]] TJIaBHOM IMOCJIEN0BATEIIBHOCTU. BHYTpeHHEE CTpOoeHue



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

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBukenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktukyu u kBasapbl. UEpHBIE OBIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoil. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boisbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. MeTaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
OPUIOXKEHUH NIl omnpeeeHUs] OJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIynsl, mianet, Mieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponb Qu3ukm u acTpoHOMMM B 3KOHOMHUYECKOM, TEXHOJIOTHYECKO,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHLHOCTH Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢du3nueckor KapTUHBI MUpa B OOIIEM psIIy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 kitacce ocymiecTBIsEeTCS ¢
Y4ETOM COJEPIKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MaTE€MaTUKHU,
OMOJIOrMH, XUMHUH, Teorpadyu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUsA: SBJICHUE, HAy4HbIH (akT, rumore3a, (u3uyUecKas BEIWYWHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOAECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBI M HMX IMPOEKIMHA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMH, TPHU3HAKA TOJ00WSI TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOIIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW TPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanaluy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHM3Mbl OOpa30BaHUs KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



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

Texnonocusa: JMHUK DIEKTPOIEpEAad, TIEHEPATop IIEPEMEHHOIO TOKa,
AIEKTPOIBUTATENb, WHAYKIIMOHHAS II€4Yb, pajaap, PaJUONPUEMHHK, TEJIEBU30DP,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIC PE3YIbTAaThl OCBOCHUS yueOHOro npeamera «Dusukay» J0KHBI
OTpa)kaThb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OMbITa U OMNbITA JICSITEILHOCTH B MPOIIECCE Peaau3allid OCHOBHBIX HAIpaBlICHUMN
BOCIUTATEIbHOU ESATEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTb IPAXKAAHCKOW MO3UIIMH 00YyJarOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPAIUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPaTUYECKUX LIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JI€SITEIbHOCTh B MHTEpPECaX TI'Pa)IaHCKOTO
oO1ecTBa, y4acTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEILHOM OpraHu3aIliu;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMUA UHCTUTYTaMH B COOTBETCTBUU C
X QYHKIMSIMY U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATEIbHOCTH;

2) NaTPUHOTUYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAaHHOCTH POCCUUCKOU TpaKIaHCKON HWJICHTUYHOCTH,
MaTpUOTU3MA;

[IECHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STHUECKOTO TTOBEICHNS,

CITOCOOHOCTh OIICHWUBATh CHTYAllMI0 M NPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HA MOPaJbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCIEC B
NESTENbHOCTHA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTEeTHYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3InyHbIM cdepaMm npodecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHUS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE AEUCTBUM B OKPYKAIOIIEHU CPEZC HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OIbITa JAEATEIbHOCTH 3KOJIOTMYECKOW HaINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH,

OCO3HAHHME IIEHHOCTH HAy4YHOW JIeATeNbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHHs]  (PU3MKU  OCYHIECTBJISATH  NPOEKTHYIO U HCCJIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBHSA
ba3oBble Jornueckue AeMcTBUA:
CaMOCTOSITETFHO  (OPMYIUPOBATh M aKTyaJlM3WpOBaTh  MpoOsieMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTpEENSITh LEeNTU JACSITeIbHOCTH, 3a7aBaTh IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH ¥ TMPOTUBOPEYHST B  paccMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTpiBaTh TUTAH PEIIEHUS TPOOJIEMbl ¢ YU4ETOM aHaIN3a MMEIOITUXCS
MaTepHAbHBIX U HEMAaTepUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TMOCEACTBUH JCSTEIBHOCTH;
KOOPJWHUPOBATh M  BBIMOJTHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOIIEM.
Ba3oBble ucciienoBaTeabcKue TeiCTBUS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHATHSIMH W METOJaMU
(pu3HUECKON HAYKU;



BJIJIETh HABBIKAMH Y4E€OHO-MCCIIEIOBATEILCKON M MPOCKTHON NIeATETHbHOCTH
B 00s1acTu (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY HOUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEpIpeTaluy, MpeoO0pa3oBaHUI0 W TPUMEHEHUIO B PA3NIUYHBIX YUeOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IaHUU YYE€OHBIX IPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICJACTBEHHBIE CBSI3M M aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIICHHs, HaXOAHWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATh COOCTBEHHBIC 3aJauyd B 00pa3oBaTEIbHOMN
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (DU3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KU3HEIESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IaCTeH;

BBIJIBUraTh HOBBIE UJIEH, IpeJiaraTb OpUrHHAJIBHBIE MTOXO0/bl U PELLICHUS;

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

PabGora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU NOJy4YeHUs MH(OpMaIuu (HU3MUECKOTO COAECpPKaHUS U3
HUCTOYHHUKOB PpA3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IOWUCK, aHaJIM3,
CUCTEMAaTH3alMI0 M HUHTEpIpeTalnio MHPOPMalUU pPa3IMYHBIX BUIOB U (opm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACcTBa HMH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3ALIMOHHBIX
3aJa4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TMTUEHBI, pecypcocOepekeHusi, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpXNKaHUS B pa3iIMuHbIX ¢opMmaTax c
yu€TOM HazHAYeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
Gopmy mpencTaBiICHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:
OCYLIECTBIIAITh  OOILIEHHE Ha ypokax (U3MKM U BO BHE-YPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(QJIUKTHBIX CUTyallMi W CMsr4yaTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHUMAaTh Y HCIOJIb30BaTh NPEUMYIIECTBA KOMaHAHOW U MHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YEHA KOJUICKTUBA,

IIPUHUMATHh  [EJIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUSA 10 €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKJIOIO yYaCTHUKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTBI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE MOBEACHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISITh MO3HABATENBHYIO NEATEILHOCTh B 00JIaCTH
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh WU (HOPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATETILHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUN;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4€OHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEOUYTECHUN;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaTH €ro, OpaTh Ha ce0d
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TIPOSIBICHHUIO JPYIWIMA B 00MacTu
(U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIBHBINA U KYTbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIMsIM, BHOCUTh KOPPEKTUBHI B JIEATECIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JEHUCTBUIA W MBICIUTEIBHBIX TPOIECCOB, WX pPE3yabTaTOB U
OCHOBAHMI;



WCIIOJIB30BaTh MPUEMBI pepIIeKCUU I OLIEHKHU CUTYyalluu, BIOOpa BEPHOTO
pelieHus;

yMETh OILICHUBAaTh PHUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHHUS MO HX
CHIDKCHMIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ PE3yIbTaToOB
eI TeIIbHOCTH,

NpUHUMATh Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3€ Pe3yIbTaToOB
JeSITeIIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mporecce gocTHKeHUsT TUYHOCTHBIX PE3YJILTATOB OCBOCHHUSI TTPOTPaMMBbI
no ¢u3MKe 1 YpPOBHSA cpeaHero oOimiero oOpa3oBaHUs y 0O0yYaromMXcs
COBEPIIICHCTBYETCS SMOIIMOHATbHBIN UHTEIUICKT, IPEATOoJIararoii
c(hOopMUPOBAHHOCTb:

CaMOCO3HAaHM, BKIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS PA3BUTHS COOCTBEHHOW AMOIMOHAILHON Cdephl,
OBITh YBEpEHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJanTHPOBATBCA K
AMOITMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHMBAIMH, BKIIIOYAIONMICH CTPEMJICHHE K JOCTHKEHUIO IEIU U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIOMIEH CIIOCOOHOCTH IMIOHMMATh SMOIIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIICHUS
C APYTUMU JTIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC M pa3periaTh KOH(PIMKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPHUMEpPAX pOJb U MecTo (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApPTUHBI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B IPAKTUYECKON 1€ TEIIbHOCTH JIFOJIEH;

YUHUTHIBATh TPAHULBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJICTEeH:
MartepualibHasi TOUKa, HHEpIMajibHas CUcTeMa OTCUETa, a0COMOTHO TBEPAOE TENO,
WJICAIBHBIN ra3, MOJIEJIM CTPOEHHUS Ta30B, )KUAKOCTEW U TBEPIBIX TEJ, TOUCUYHBIN
AIEKTPUUYECKUI 3aps]l IPU pElICHUU (PU3HUECKUX 3aj1ay;



pacrio3HaBaTh (pusznueckue sBiIeHUs (IIPOIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUUECKON TEOpUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJ€HHE Tel, JBWKEHHE 10 OKPYKHOCTH, HWHEPIUS,
B3auMojielicTBUE Ten, Tuddy3usi, OGpOyHOBCKOE JIBUKEHHUE, CTPOCHUE JKUJKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIJIOBOE
paBHOBECHUE, UCIapeHue, KOHJCHCAIlWs, IUIABJICHUE, KPUCTAJUIU3allus, KUICHUE,
BJIYKHOCTb BO3/1yXa, OBBIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyZe, CBSI3b MEXKAY IMapamMeTpaMM COCTOSHMSI Tra3a B H30MPOIECccax,
AJIEKTpU3aLUs TEJl, B3AUMOJIECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JBIKCHUE, UCIOIb3ysd (PU3UYECKUE BEIUUYUHBI:
KOOpAWHATA, MyTh, IMEPEMENIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC Te€Ja, KMHETHYECKasl dHEPTHsl, MOTCHIIMAIbHAs YHEPTUs, MEeXaHUYeCKasl
paboTa, MeXaHMYeCKass MOIIHOCTh, TMPH ONHUCAHWUW TPABWIBHO TPAKTOBATh
(U3UYECKU CMBICIT HCMOJb3yeMbIX BEJIMYMH, WX OO0O3HAYEHUS W CIUHUIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEJIUYUHY C JIPYTUMH
BEJIMYMHAMH,

ONHUCHIBATh H3YyUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIEC SIBICHUA,
UCTIONB3Ya (U3MUECKHe BEIUYHMHBI: JaBJIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasl SHEPTUsl XaOTHUYECKOTO ABMKEHHSI MOJIEKYJI, CpeIHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, padbora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEUCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUA CMBICT HCIONB3YEMbIX BEIHYHMH, UX
o0O3HAaueHUsI W CAWHMIBI, HAXOAUTh (OPMYJbI, CBSA3BIBAIONINE JaHHYIO
(Gu3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3YS (HU3UYECKUE BEITUYMUHBI: dJIEKTPUUSCKUN 3aps/,
ANEKTPUUYECKOE MOJIe, HAMPSKEHHOCTH MOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIMATIOB;
Py ONHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKUNM CMBICT HCIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS M E€IWHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JAHHYIO0 (PU3NYECKYIO BEIMYUHY C IPYTUMH BEIUYHHAMU;

aHANMM3UPOBATh (PU3MUYECKHUE TPOIIECCH M SBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI U IPUHIMIIBL: 3aKOH BceMupHOro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHEHUs MEXaHMYECKON »SHEpruu, 3aKOH COXPAHEHUS MMITYJbCa,
MPUHLHUII CYNEPINO3UIUN CHJI, MPHUHIMI PABHOINPABHUS HWHEPUUAIBHBIX CHCTEM
OoTCcu€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEH KMHETUYECKOW SHEPTUM TEIUIOBOTO JIBUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUYECKOro 3apsna, 3akoH KylioHa, mpu 53TOM pa3iauyaTh CIOBECHYIO



bopMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIpaKEHUE U YCIOBUS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh yCIOBHS MX O€30MacCHOT0 HMCIOJIb30BAaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh OKCIIEPUMEHTBI 10 HCCIEIOBaHUIO (U3UYECKUX SIBICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEJIOKEHHOTO OO0OpYAOBaHUS, MPOBOJIUTH OMbBIT H
dbopMyIHUpOBATH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HUCIIOIb30BaTh U3BECTHHIC
METO/bI OIEHKH TOTPEITHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3MYECKUMH  BEJIMUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPHU ITOM KOHCTPYHMPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIWYHH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pPe3yJIbTaTaM UCCIEI0BAHNS,

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpHU MPOBEACHUHN MCCIEIOBAHUNA B
pamMKax ydeOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIIeIOBATEIbCKON M MPOEKTHOMU
JESTEIBHOCTU C WCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPONCTB U J1abOpPaTOpHOTO
000py10BaHMS;

pemars pacy€THbIE 3a7a4d C SBHO 3aJJaHHOW (DU3UYECKOW MOJICIbIO,
UCTIOJIB3Ys (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIW3a yCIOBUSA 3aa4u
BBIOMpPATh (U3UYCCKYIO MOJICINb, BBIICIATh (PU3MUYECCKUE BEIHMYHHBI U (POPMYJIBI,
HEOOXOMUMBIE Isl €€ peIleHUs, MPOBOAUTh PACUEThl U OILICHUBATh PEATBHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3NUYECKON BETUINHBL;

pelaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJIECHUM C OMOpON HAa HM3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3uYecKue SIBJICHUS,

UCTIONIb30BaTh ~ MPU  pEHIeHWW  y4eOHBIX  3aJad  COBPEMCHHbBIC
WH(OPMAITMOHHBIE TEXHOJOTUH IS TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
Y TIPENCTaBleHNs Y4eOHON W HAYYHO-TOMYISIPHOW MH(POPMAIIUU, TTOJTYICHHOU U3
Pa3IMYHBIX KICTOYHUKOB, KPUTHYECKU aHAIM3UPOBAThH MOJIYYaeMYI0 HH(OpMaIIHIO;

MPUBOJIUTH MPUMEPHI BKIIAJ]a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHON >KHU3HU
Juisi obecriedeHus 0€30MacHOCTH MPU OOpallleHUH ¢ MPUOOpaMU U TEXHUUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUSI 3I0POBbS U COOJIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIIbI, PAIMOHAIBHO PACOpPENCIsITh OO0S3aHHOCTH U
IJIAHUPOBATh JCSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXaTh CPOPMHUPOBAHHOCTD Y OOYYAIOUIUXCS YMEHUIM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJOTUH, B MPAKTUYECKOW AEATEIbHOCTH JIIOJICH, LUETOCTHOCTh U €IMHCTBO
bu3nYecKoi KapTHHBI MUPA;

YUHUTHIBAaTh TPaHUIBl TMPUMEHEHUS W3YUYCHHBIX (PUIMYECKUX MOJICIIeH:
TOYEYHBIN JIEKTPUUECKUMN 3apsjl, Jyd CBETA, TOUCHUHBIN UCTOYHUK CBETA, SAJCpHAas
MOJICJIb aToMa, HYKJIOHHAas MOJEIbh aTOMHOTO sjipa NPH penieHud (U3NYecKux
3a/1ay;

pacrio3HaBaTh (pusznueckue sBiIeHUs (IIPOIECChl) U OOBACHATH UX Ha OCHOBE
3aKOHOB JIEKTPOJUHAMUKHA U KBAHTOBOW (DU3MKU: JIEKTPUUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJJEKTPOMAarHUTHAasT WHAYKIMUSA, [E€HCTBUE MArHUTHOrO TIOJS Ha
NPOBOAHUK C TOKOM M JABWXKYIIUUCS 3apsill, AJIEKTPOMAarHUTHBIE KoJieOaHUs U
BOJIHBI, TPSAMOJIMHEMHOE pACOPOCTPAHEHHE CBETA, OTPaXKEHUE, MPEIOMIICHHE,
uHTepdepennus, Audpakuys W MOJSpHU3AlUsS  CBETa, JUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas
PaauoOaKTUBHOCTH;

OMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3IUYHBIX  Cpel) U
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUIN 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAsl cuja, pabdoTa TOKa,
WHAYKIMS MAarHUTHOIO IMojs, cuina Ammnepa, cwia JlopeHua, MHIYKTUBHOCTH
KaTyIIKHA, JHEPrUsl JJIEKTPUUYECKOTO W MATHUTHOTO MOJIEM, MEPUOA U YacTOTa
KojeOaHnii B KoJieOaTeIbHOM KOHTYpe, 3apsj W Cuja TOKa B MpoIlecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYyCHOE pAaCCTOSHHE W
ONTHYECKAasl CHUJIa JMH3bI, IMPU OIMNUCAHUM MPABUIBHO TPAKTOBATH (HU3UUYECKUIT
CMBICI HCIOJB3YEMbIX BEIWYMH, HMX OO0O3HAUYCHUSI U €JAUHUIBI, YKa3blBaTh
GopMynbl, CBS3BIBAIOIIME JAHHYI (U3WYECKYH0 BEIWYHUHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SIBICHUS H MPOLECCHI, HCIOJIb3Ys
bu3MYeCKUe BEIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMNYJbC (HOTOHA, EPHUO]I TOJIypacnaga, SHEPrus CBIA3U
ATOMHBIX SIIEp, TPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PUBMYECKUNA CMBICI
HCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYI0 BEJIMYUHY C JPYTMMU BeJIWYHWHAMH,
BBIYUCIIATh 3HAaUCHUE (PU3NUECKON BETMYHMHBI,

aHAJTU3UPOBATh (PU3UMUYECKHUE MPOIECCHl U SBJICHUS, UCIONb3Yys (Puznueckue
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapajlieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOMU
WHJIYKI[MY, 3aKOH MPSIMOJIMHEHHOTO PaclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPETOMJICHUS CBETa, YpaBHeHHE ODifHImTeiHa s PortorddekTa,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpaHECHUs
AJIEKTPUYECKOTO 3aps/ia, 3aKOH COXpPAaHEHHUsI MacCOBOr0 4HMCIa, MOCTyJaThl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py TOM pa3andaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTEeMaTHYeCKOE BBIpAXEHUE | YCJIOBUS (TpaHUIlBI, O0JACTH)
IPUMEHUMOCTH;

ONPENEIATh HAIIPAaBJICHUE BEKTOPAa MHAYKIMA MAarHUTHOTO MOJIsI MPOBOJHHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

CTPOUTh M OIKUCHIBaTh H300pAKEHHE, CO3[]aBaeMOE€ IUIOCKUM 3E€pKajoM,
TOHKOM JTUH30M;

BBITIOJHATh OKCHEPUMEHTHl MO HCCICIOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C MCIIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HW3MEpPEHHIl: IPU 3TOM
dbopmynupoBaTh mpobJeMy/3amady W TUMOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMynHpOBaTh BHIBOBL

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIC M3MEPECHUS (PU3NYECKUX BEIHUYWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPECHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOJIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (DHUKCHPOBATH
PE3YNBTATHl MOJYYECHHOW 3aBHUCHUMOCTH (PU3WYECKUX BEIWYMH B BHJIC TAOIUI] U
rpaduKoB, AeIaTh BEIBOIBI IO pe3yIbTaTaM UCCIIEIOBAHMS;

coOmoaTh mpaBuiia 0€30MacHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
paMKax y4eOHOro »SKCIEPUMEHTa, Y4e€OHO-UCCIENOBATENbCKON U MPOEKTHOU
JEATENIbHOCTU C MCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyI0BaHMS;

pemiaTth pacy€THbIE 3aJa4d C SBHO 3aJaHHON (DU3UYECKOW MOJIEIIbIO,
UCIOIb3Ys (PU3UUYECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a7a4u



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOANMBIE JUIsl €€ pemIeHusi, MPOBOAUTHh PAacUYEThl U OLEHUBATH PEATBHOCTD
MOJTy4YEHHOT0 3HaUYeHUs (PU3NUECKON BETUINHBI;

pelaTh KaueCTBEHHBIE 3a/1a4l: BEICTPAUBATh JTOTHUECKH HEIPOTUBOPEUHBYIO
[ENOYKY PacCyXICHUH C OMOpOil Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUS;

UCTIONB30BaTh ~ IPH  pEHIeHMH  Y4eOHBIX  3aJady  COBPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIPETAIIUU
U TIpEACTaBICHUS y4eOHON M HAYYHO-TIOMYJISIPHOW WH(pOpMAINU, TOTyYeHHOH U3
pa3IMYHBIX HICTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH TOTydaeMyr0 HH(OpMAIIHIO;

OOBSICHATh TPHUHIMIIBI JEHCTBUS MAallWH, TPUOOPOB W TEXHUYECKHX
YCTPOMCTB, pa3jinyaTh yCIOBUsS UX 0€30MaCHOIO MUCIOJb30BaHUS B TTOBCEAHEBHOM
KU3HU;

NPUBONTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apPYOCIKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIECCOB OKPYXKAIOMIETO MHUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCTIOJIh30BaTh TCOPETHYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOHN KU3HU
sl obecniedeHus 0€30MacHOCTH TPU OOpAIlIEHUH C MTPUOOpPAMHU M TEXHHUYECKUMHU
yCTPOMCTBAMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
MIOBE/ICHUSI B OKpYKAIOIIeH cpelie;

pabotaTe B TpyNIe C BBHIMOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIblL, PAIMOHAIBHO pACHPENCISITh OOS3aHHOCTH H
TUTAHUPOBATH JEATEILHOCTh B HECTAH/IAPTHBIX CUTYAIUsAX, aJ€KBATHO OIICHUBATH
BKJIAJ] KaXKJOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHUSI
1.1 ®u3MKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmorexa HOK
' HHAYE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuremarika . https:/m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hraniiia ! https:/m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 hitps/m.cdsoo.ru/TEA 1672
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBBI TePMOAHHAMHKIL 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
41 DIEKTPOCTATHKA 10 https://m.eds0o.ru/7f41bf72
[TocTosiHHBIN 2neKTpudecKuid TOK. TOkU B bubnuorexa [JOK
4.2 12
pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTtHoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoreka [JOK
' AHIYKIHAS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4eCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97c
29 MexaHWYeCKHEe U 3JIEKTPOMArHUTHbBIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
frrmea https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUU 4 | bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNEeMEHTHl KBAHTOBOW ONITUKH 6 hitps://m.edsoo.ru/T41c97c
4.2 Crpoenune atoma 4 bubnuoreka [IOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 brbmmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0iaroiee MOBTOPEHUE 4 Et?ri?/iﬁ?eiii%ffﬁllc%c
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne ara undposbie

Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero u3yueHusi | odpa3zoBaTejibHbIE

padoTsbI padoThI
pecypcbl

®du3nKa — Hayka O MPUPO/IE.

1 Hayunrie MGT(})[;I)I HO?I,)H:)HI/ISI 1 bubnmorexa LOK

> https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

) (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAESATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO | bubmuoreka [OK
nBrokeHusd. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHEITHOE | bubnuoreka [JOK
JBHKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE | bubnuoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe majienre. Y CKopeHue | bubnuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe 1BUXKEHUE.

7 JIBM>KeHrEe MaTepuaTbHOW TOYKH I10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
8 [IpuHiun oTHOCUTENBHOCTH | anumnes. 1 bubnunoreka [JOK




NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepsbiii 3ak0oH HbroToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

9 Cylnepno3uiuu cui. Bropoii 3akox bubmorexa HOK
yrep + OTop . https://m.edsoo.ru/ff0c3be8
HproTona aisa MarepuaibHOM TOUKU

10 Tperunii 3akoH HproToHa 115t bubnuorexa [JOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 Tsokectu. [lepBast kKocmuueckas bubmorexa HOK

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

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduuueHt Tpenus.

13 Cuia czn OTI/IBJ‘IGI—?I/Iq:I pu z[BI/IiceHI/H/I bubmorexa LOK

P P https:/m.edsoo.ru/ff0c3f76
Tesa B )KUAKOCTH WJIN ra3e
[TocTynarensHOE 1 BpamaTeibHOE

14 JBIKEHHUE a0COJIFOTHO TBEPOTO Tea. bu6mmoreka [IOK
MowmenT cunbl. [1nedo cunbl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOTO Tea
Nmnynbc maTepuasbHON TOUKH,

15 CHUCTEMbI MaTepUAIIbHBIX TOYCK. bubnuoreka [JOK
Wmiynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTUBHOE IBI>KEHHE
PaGota 1 MOLITHOCTD CHUITBIL.

16 Kunernueckas 3Heprusi MaTepuabHON bu6nuoreka [IOK
Touku. Teopema 006 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KUHETHYECKOI SHEPrUu

17 [TorenumaneHas 3HEPTHUSL. bu6mmoreka [JOK




[ToTrenumansHast SHEPTHS YIIPYTO
nepopMHUPOBAHHON IPYKUHBI.
[loTrenumansHas SHEPTHA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuitel. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHMYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0OH COXpaHEHUs MEXaHUYECKOU
SHEPTUU

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

19

JlaGopaTtopHnast pabota
«MccnenoBanne CBsI3M pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ 3HepFI/II/I
TeJa Ha IPUMEPE PACTSKEHUS
PE3HHOBOTO JKT'yTa»

20

KonTtponpHas padoTa o treme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenne. Jduddysus

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

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOFaI[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp




Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBuenne MKT https://m.edsoo.ru/ff0c4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeN KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBUKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnast pabota

73 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B UIeallbHOM ra3e u ux bu6moreka [IOK
rpaguvecKkoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMHYECKON CHCTEMBI U

30 crroco0On1 e€ m3meHenus. KoangaectBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

31 Bunael Tenonepenaun Eubmorexa HOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BELIECTBA.
bubnuoreka [JOK
32 KonundecTBo TENaoThl npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AauadaTHbIN Mpoiecc

13 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bu6nuoreka [IOK
IIPUMEHEHHE K U30IIpOLIECCaM https://m.edsoo.ru/ffOc5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK




npupone. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII/ TerumoBoi

bubmmorexa [{OK

35
MAaIlIUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J{
37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOPHEPT € TUKH
18 O6o0matomuii ypok «MoJtekynsipHast bubnuoreka [JOK
¢usuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KounTponbHas pabota no teme
39 «Monexkymnspras ¢pusznka. OCHOBBI bubmorexa OK
YA ’ https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
40 [TapooOpazoBaHue 1 KOHIEHCAITHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS
41 BJI&YKHOCTB BO31lyXa. HacelleHHbIN Bubmmorexa [IOK
Ay HACHT https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucrammyeckue u
4 amopdHbIe Tea. AHU30TPOITHS bubnuoreka [JOK
CBOMCTB KpHCTaLIOB. Kuakue https://m.edsoo.ru/ff0c65f0
kpuctayyibl. CoBpeMEHHbIE MaTepUaIIbI
[1naBneHue U KpUCTATUIA3AIIHSL.
bubnuoreka [JOK
43 Y nenpbHas TEIIOTA IJIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 Y 0
PABHEHHC TCIIOBOTO bajatica https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DNeKTPUIECKUI bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc




3aps0B

[IpoBOIHUKH, TUATEKTPUKU U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPAaHEHUS bubnmorexa LHOK
yip ) P https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsia
B3aumoneiicTBue 3apsiioB. 3akoH
47 Kynona. TodeyHEBIN dIIeKTPUYCCKUIL bubnmorexa LOK
Y ' p https://m.edsoo.ru/ffO0c6ced
3apsin
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
AIEKTpUYECKUX nojen. Jlnnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTO
49 nois. ITorenmman. Pa3Hoctn bubmiorexa HOK
' . https://m.edsoo.ru/f0c6f00
MOTEHIIHATIOB
[TpoBOAHWKN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JluanekTpudeckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexTpoéMkocTh. KoHIeHcaTo
P a P https://m.edsoo.ru/fi0c7 126
DNEeKTPOEMKOCTD IJIOCKOTO
bu6mmoreka [JOK
52 KOHJICHCATOpa. DHEPrus 3apsHKEHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIGHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro nIpuHTepa.
OnexTpocTaTHUecKas 3allluTa.




3azemiieHHEe IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuiectBoBaHusl. [IocTOsIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[TocnenoBarenpHOE, TapauIeIbHOE,
CMEIIAHHOE COEMHEHHE
poBoAHUKOB. JIabopaTopHas pabora
«M3yueHne cMemaHHOro COeAMHEHUS
PE3UCTOPOBY

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

57

PaboTa 1 MOITHOCTH AMEKTPHUECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenue IJ1C ucTouHMKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAas TPOBOAUMOCTD TBEPABIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temmeparypsl. CBEpXIpPOBOIUMOCTh

60

ONEKTpUUYECKUI TOK B BaKyyMe.
CBoiiCTBA AIIEKTPOHHBIX ITYYKOB

61

[TonynpoBoAHUKY, UX COOCTBEHHAS U
pUMecHast mpoBoAuMocTh. CBoiicTBa
p—n-niepexoja. [loynpoBoaAHUKOBBIE
npubOopsI

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




DNEeKTpUUYECKUH TOK B pacTBOpax U

& pacmiaBax 3JI€KTPOJIUTOB. | bubmuoreka [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNEeKTPUYECKUN TOK B raszax.

63 CaMocTOSTENbHBIN U | bubnuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MoJIHHUS. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOKCTBA U UX IIPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHeHue. [IpaBuiia TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o Teme

66 «Onekrpocraruka. [locTossHHBIN | bubnuoreka [IOK
JNEeKTpUYeCcKui ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3JIMYHBIX CPEAAX»

67 PesepBHbiit ypok. KonTposibHas | bubnuorexa [JOK
pabota 1o Teme "IIeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok | bubnuoreka [JOK
no temam 10 kracca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jr:;n Tema ypoxa Bcero Konrporsusie  Ipaxririeckie i[:;:el{nﬂ :)Ig:a[;?:;:l:enbﬂme
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

| B3auMo/jieiicTBe. MaraHuTrHoe 1oJie. | bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIYKIIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

) TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmonericTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue | 1 bubnuoreka [IOK
MAarHUTHOTO NOJS KaTYIIKU C TOKOM) https://m.edsoo.ru/ffOc98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOkOM. Cuia Amriepa.

4 JlaGopaTopHnas pabota 1 1 bubnuorexa [JOK
«HccnenoBanue aecTBus https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM
JlelicTBME€ MarHUTHOTO TOJISI HA

5 JBUKYILYIOCS 3apsDKEHHYIO YacTHUILy. | bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa cuiib https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHOM uHAYKIMu. IJ1C 1

HUHAYKIHUU. 3akoH QJICKTpoOMar HUTHOM




nHaykuuu Papanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

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

NuayKTuBHOCTS. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE IoJie

bu6mmorexa [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs I1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

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

11

KonTtponsHas padoTa o Teme
«MarsuTtHoe€ nozJe.
DNeKTpOMarHUTHAS MHIYKLIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOOTHBIE MEXaHUYECKUE
Kojebanus. 'apmoHnyeckue
KojebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHHi.
[IpeBpaienue suepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MalbIX KoyeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTU U MACChI TPY3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bub6nmnoreka [JOK
https://m.edsoo.ru/ff0cb820




OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHUYCCKUMHU U
OJICKTPOMArHUTHBIMU KoJIe0aHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXPAaHCHUA SHCPIrur B HACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubmmoreka [IOK
https://m.edsoo.ru/ffO0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyKeHHbIE
MeXaHUUecKHe Kojiebanus. Pe3onanc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
MepeMeHHbINA TOK. MOITHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JNEUCTBYIONIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

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

18

Tpancdopmarop. [IponsBocTso,
nepenava u norpedieHue
ANIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepe1ad

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

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPIUH B MOBCEIHEBHOM
KHN3HH




Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. CkopocTh

bubmuoreka [JOK

21 pacrpocTpaHeHus U JUINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunsie U TPOI0JIHHBIEC BOTHBI
” 3ByK. CkOopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTh. [llkana bubmorexa HOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHIATIB paTOCBS3U U
24 TeneBuaeHus. Pa3Butre cpencTs
cBs3U. Pagnosiokamus
)5 KonTponsnas pabora «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
ToueuHslit ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBETa
OTtpaxxeHue cBeta. 3aKOHbI
27 oTpaxeHnus ceera. [locrpoenue bubmorexa HOK
. https://m.edsoo.ru/ffOcd4e0
M300pakeHui B IJIOCKOM 3epKalie
[Ipenomiienue csera. [lonHoe
)3 BHYTpeHHee oTpaxeHnue. lIpenenbHblit bubnunoreka [JOK
YI'OJ1 IIOJTHOTO BHYTPEHHErO https://m.edsoo.ru/ffOcd7{6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IOKa3aTells IPeIOMIICHUS CTEKIIa https://m.edsoo.ru/ffO0cd67a
30 JIunzel. [locTpoenne nzoopaxeHwmii B bubnunoreka [JOK




nuH3e. PopMylia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddl e

Jlaboparopuas paboTa

31 «MccnemoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Clo>kHBIA COCTaB
1 6enoro csera. L{Bet. JJabopaTtopHas
pabora «Habnronenue aucrepcuu
CBETa»
3 WNnrepdepenmus creta. dudpaxuus bubnuoreka [JOK
ceerta. [ludpakunonnas peméTka https://m.edsoo.ru/ffOced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
[Tongpuzanus cera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue MpuOOPHI U YCTPOUCTBA U
yCIIOBHUSA WX 0€30MaCHOT0 MPUMEHEHUS
I'panuIpl MPUMEHUMOCTH
36 KJIacCCMYECKOW MexaHuKH. [locTynarsl bubmuorexa [JOK
CIICIMAIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIeHUE BPEMEHU U COKpallleHHE Eubmorexa HOK
p p https://m.edsoo.ru/ffOcfa42
JUIAHBI
DHEPrus ¥ UMITYJIbC PEISITUBUCTCKOM
P FIEC P . bubnuoreka [JOK
38 yacTullbl. CBsI3b MacChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
KonTtponsHas padora «OnTHKa.
. bubnuoreka [IOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0




®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
¥ UMIynbC GoToHA https://m.edsoo.ru/ffOcfel 6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOIHOTEKA
41 otodddexra. OmwiTe! A. .
¢ o https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akonbl hoTodd(dekra. YpaBHCHHE
42 OliHmTeiHa g gotosddexra brmmorexa [TOK
A ' https://m.edsoo.ru/ff0d015¢
«Kpachas rpanuna» gorosrdpdexra
JaBnenune cBeta. OnbitTer [1. H.
43 JlebeneBa. XUMHYECKOE NEHCTBHUE bubnmorera [TOK
AeBa. s hitps://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckune ycTpoiucTBa u
MPAKTUYECKOE MPUMEHEHHE:
44
dhoToreMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemienne 3agau mo reme «IeMEHTBI bubmuorexa [JOK
KBAHTOBOM ONTHKI)) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
pPOpAa MO P t https://m.edsoo.ru/ff0d091a
[InanerapHas MojeNb aToMa
bu6mmoreka [JOK
47 I1 b
OCTYTIATRI bopa https://m.edsoo.ru/ff0dOafa
W3znyuenne u noriolieHne (HOTOHOB
48 I I/I}II'Iqe exoJe aToMa C 0 H(()ll)"O OBHA bubmorexa [IOK
P p A . A P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpos
BoanoBbIe cBOlicTBa yacTull. BOJIHBI
N bubmuoreka [JOK
49 ne bpoiina. KopnyckynsapHo-

BOJIHOBOM AyaJn3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0dOca8




BBIHY>KACHHOC U3JTYyYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PAAOAKTUBHOI'O U3JTYUCHUS

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

51

CoiicTBa anbda-, 6era-, ramma-
n3iny4yeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTKpBbITHE TPOTOHA U HEUTPOHA.
Nzotomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMmma-usiydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.
Snepubie peakuuu. AnepHbii
peaktop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIACPHOM
SHEPTETUKHU

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

54

DyieMeHTapHble YacTullbl. OTKPBITHE
Mo3UTpoHa. MeToabl HAOMIOACHUS U
perucTpaimm 31eMeHTapHbIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMo/ieiicTBus. EquHCTBO
(bu3nuecKoi KapTUHBI MUPay

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

55

Bun 38é3nnoro Heda. Co3Besnus,
SIPKUE 3BE3/1bI, IUIAHETHI, UX BUJAMMOE
nBrokenne. CoaHeyHas cCUCTEMa

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sneprun CoJiHLA U 3BE3]T




57

3BE3/1bl, NX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoenue 38€31. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBosonnu CoJIHIIA U 3BE3]T

58

Mneunsiii [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamaktuke. ['anaktuku. Y€pHbie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
aACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax IesTeIbHOCTH
yejioBeKa

63

O6o6maromuit ypok. Pons u mecto
(DU3HKH ¥ aCTPOHOMHH B
COBPEMEHHOU HAyYHOU KapTUHE MUPa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopun B GopMHUPOBAHUH
npeacTaBiIeHu o Guzndeckoi
KapTUHE MHUpa




Ob6o06maromuit ypok. Mecto
¢bu3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MarautHoe noJe. |
DNeKTpOMarHuTHAasE MHAYKLNS
PesepBHblit ypok. Ontuka. OCHOBBI
67 CrielMagIbHON TEOpUHU 1
OTHOCUTENILHOCTH
Pesepnbiit ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DneMeHThl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I1O0 68
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YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Msikumies I'. 1. ®usuka. 10 kiace: yae0. mis o0mnieoOpa3zoBat.opranu3aluii: 6a3oBbIil 1
yray6n. ypouu /I'. SI.Mskumes, b. b. byxosues, H. H. Corckuii; nox pea. H. A.

[TapdentbeBoii.- 7-e u3a. — M.: [Ipocsemenune, 2020 — (Kiaccuueckuii kypc).

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. ®usuka. Paboune nporpammel. [Ipeamernas nunus yaeOuukoB cepun «Knaccnuecknii
Kypce».10—11 kmaccsr : yue6. mocobue s oomeoodpazoBat. opranm3anuii / A. B. [laranuna.
- M. : IIpocsemenue, 2017.

2. Msxumes I'. §I. ®uzuka. 10 kmacc: yue6. mis o0meo0pa3oBaT. opranu3aiuii: 0a30BbIN U
yriyoi. yposau /I'. Sl.Msxkumies, b. b. byxosues, H. H. Corckuit; moa pea. H. A.
[TapdenTtbeBoii.- 7-¢ u3a. — M.: [IpocBemenne, 2020 — (Kinaccuuecknii kypc).

3. [MapdpentneBa H.A. CoopHuk 3anau o ¢usuke.10-11 knaccel: yuebHOe nmocodue st
obureoOpaszoBarensHbix opranusanuii / H.A. [lapdpentbeBa. - 8-e uzn. - M.: IIpocserienue,
2018.

4. Caypos 10.A. Iloypounsie pa3padotku. 10 kiacc.

5. Mapon A.E., Mapon E.A. OnopHble KOHCIIEKTHI ¥ ¢ depeHIIMPOBaHHBIC 3a1a4n

6. 3a6otun B.A., Komuccapos B.H. KonTposb 3HaHU, yMEHHI 1 HABBIKOB yJaITUXCS

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

info@infourok.ru
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