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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YpPOBHS HAa YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Taxxke c yuéroMm (QenepanbHOl paboueld MporpamMmbl BOCIUTAHUSA HU
KOHLEMUUU TMpernojaBanus ydyeOHoro npeamera «Pusnka» B 00pa3zoBaTENbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpaMMmbl 1o (u3uMKe HampaBieHO Ha (HOPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTuUHbl Mupa oOyuarmuxcs 10-11 kmaccoB mipu
oOydeHHH uX Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JIESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTBYyeT Tpeboanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKKe YUYHUTHIBAET HEOOXOJUMOCTh peaju3alrdyd MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus, MJIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (M3MKH: JIUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1no rogam o0ydeHus.

dusrka Kak Hayka O HaumOosiee OOIIUX 3aKOHAX MPHUPOJBI, BBICTyIas B
Ka4yecTBe yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHU 00 oKpykaromeMm mupe. [IkonpHbIN Kype PU3NKN — cucTeMOoOpa3yomuii
JUIS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHbI
JIe)KaT B OCHOBE TMPOIIECCOB M SBJICHUW, M3y4aeMbIX XUMHEH, OHOJIOTHEH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
OpUMEHEHHE (U3MYECKUX 3HAHUWA  ONpeNeNseT XapakTep U pa3BUTHUE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEpPreTHUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOMCTBAMHU WU JPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarommxcs, B (pOpMHpOBaHHE YMEHHH MPUMEHSThH
HAy4YHbII METOJ TO3HAHUS [IPU BBINIOJHEHUH UMH YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY kypca ¢Gu3uMKM I8 YpPOBHS CpEIHEro oO0IIero ooOpa3oBaHUS
MOJIOXKEH pAJ HUACH, KOTOpble MOXXHO paccMaTpuUBaTh Kak MPUHLUIBI €ro
MIOCTPOEHHUSI.



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

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus MOpeanojaracT HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuUTMEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npenmnosaraet
3HAKOMCTBO C HIMPOKHM KPYTrOM TEXHUYECKHUX U TEXHOJIOTMYECKUX MPUIIOKECHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcsi TOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHMKH M TEXHOJOTHU, a Takke OOCYXKIECHHUS
po0JIeM pallOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3HKA HAa YpPOBHE CpEJAHEro OOIIero
oOpa3oBaHus SABJstOTCA ¢Gu3nueckue Tteopun (popmMupoBaHUE MpeACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B COBPEMEHHBIX NPEACTABICHUAX O MpPUPOJAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHUCTeMHO-/IeSITEIbHOCTHBIN MOAX0J B Kypce (DU3UKU peau3yeTcsl MpPexie
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaromuXcs.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KpPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOpAaTOPHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObeIMHEHBI B OOIIMHA CIHCOK YYCHHYCCKHX
NpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL W  OLEHKH, OCYIIECTBISECTCS yYaCTHUKAMM
00pa30BaTeIbHOrO IMpoLecCa HCXOJsS U3 OCOOCHHOCTEW TMJIaHUpPOBAHUS H
ocHauleHuss kaOuHeta (¢usuku. Ilpm sTomM oOecreuynBaeTcs OBIAJCHHUE
O0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIIMYMH U IIOCTAHOBKY OMNBITOB IO IPOBEPKE
MPEII0KEHHBIX TUITOTES.

bonbiioe BHMMaHWE yIENSETCS PELIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anay. IIpu 3TOM A1 pacu€THBIX 3a/1a4 NPHOPUTETOM SIBISIOTCS 3aJadd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIETIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nenoB. /[ KauyeCcTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISIOTCS 3a/IaHUs Ha
OoOBsSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJETU MJIsi CHUTYyalldd TIPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUeHUI0 Yy4eOHOro mpoiiecca 0a30BbIi YpPOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa30oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEIMETHOTO KaOWHETa (PU3UKK WU B YCJIOBHSX WHTETPUPOBAHHOTO KaOMHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOIO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00OECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(dyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOydammuxcsi. TeMmaTHuyeckue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JOJDKHBI OBITh IOCTPOSHBI HAa KOMILICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (opmupoBaHue uWHTEpeca W CTPEMIJICHHS OOYYAIONUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, Pa3BUTUE WX HWHTEJUICKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PCHHSI KaK peE3yJbTaTa H3yYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUM W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe TpeACTaBICHUN O PO (DU3UKH ISl Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH.

JlocTmkenne ITUX 1enel o0ecrmeunBaeTcsl pelieHueM CIIeAyIoMuX 3a71a9 B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e IMpUOOpPETEHHE  CHCTEMbl  3HaHMK 00  0o0mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJISIPHYIO (DM3UKY, OJJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTBI acTPOPU3UKH;

e (opmMupoBaHHEe yMEHUH TPUMEHITH TCOPETHUYCCKUE 3HAHUA IS
oOBbsCHeHHS (DU3UYCCKUX SIBJICHUH B TPUPONEC W JUIA TPUHATHSA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOEGHHME CIIOCOOOB pEHIeHUS pa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
¢uznuecko MoJenbo, 3a1ad, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TOHUMaHUE (PU3NYECKHX OCHOB W TPHUHIIMIIOB JACHCTBUS TEXHHYCCKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CAMOCTOSTEJIPHOTO TUIAHUPOBAHUS W TIPOBEACHUS
(GU3HUECKHX DKCIIEPUMEHTOB, aHAJW3a M HWHTEPHpeTaluu HWH(OpMaIuy,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [JISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOH,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipemmaraemerii B mporpamMme 1o (u3uke TmepedyeHb J1abOpaTOpPHBIX U
NPAKTUYECKUX paboOT SBISETCS PEKOMEHJIOBAaHHBIM, YYMUTENb JelaeT BHIOOD
NpOBEJICHUsI JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM WHAMBUIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponb »JKCnepuMeHTa © TEOpHUM B MPOLECCE IO3HAHUS IPUPOJIBI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MYECKUX SIBIEHUM M TpoueccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpHUH. ['paHUIIbI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecTto Qu3uku B GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AnanoroBeile U UU(POBbIE HM3MEPHUTEIbHBIE NPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemenienne, CKOpocTh (CpeAHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOOpPIHMHAT.
Ciio)keHue nepeMenieHil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHEHHOEe ABWKeHHE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NIyTH U I[EPEMEIICHHS
MAaTepPUAIbHONU TOYKH OT BPEMEHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonunennoe paBukeHue. [IBHKEHHME  MaTrepHalbHOM  TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota odpamenuns. [leHTpocTpeMuTensHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: CIHAOMETP,
JNBH>KEHUE CHAPSAJIOB, LICMTHBIE U PEMEHHBIE NTEpeaadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGnronenne aBukeHHsi Tena, OPOIIEHHOTO MOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOPOCTH.

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

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus tena, OPOIIEHHOTO0 TOPHU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['aymmutess.  IlepBbii 3axkoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHusa. Cuna Tsbkectu. IlepBas KocMmuyeckas
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.
Cuiia conpoTUBIIEHUS PU IBHKEHUU Teja B KUIKOCTU WJIU Ta3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOJAIINUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCUMOCTU CHJI YNPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUii pPaBHOBECHUS TBEPAOTO TENA, HUMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HMMIyJIbca Tejla. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedopMUpoBaHHONW  TpYyKuHBL.  [loTeHIManpHass dSHeprust Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[loTennuanbHple W HENMOTeHIMadbHble  Ccwibl.  CBsI3b  pabOTHI
HEMOTEHIIMAIBbHBIX CHWJI C W3MEHCHHEM MEXaHWYECKOW HSHEPTUU CHUCTEMBI TeEll.
3aKOH COXpaHEHUS] MEXaHUYECKOUN SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIIMAIBHOW SHEPTUH B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuenue abCONMIOTHO HEYNPYroro yaapa C MOMOMIBIO ABYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBA3u pabOTHl CHIBI ¢ M3MEHEHHEM MEXaHWYECKOW SHEPTUH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO JKIyTa.

Pazagea 3. MosekyasipHas pusuka ¥ TepMOAMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMO/JICMCTBUSI 4YacCTUI] BeniecTBa. MOJIENIM CTPOCHHUSI Ta30B, >XUIKOCTEH U
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJSPHO-
KMHETUYECKOW TEOPUU HJCATbHOrO Tra3a. AOCONIOTHAas TeMreparypa Kak mepa
CpeHel KWHETUYECKOM HHEpPruu TEeIJIOBOro IBIKEHMsS vactull raza. [llkama
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHnaeneeBa—KianeipoHna.
3akoH JlanbTroHa. M3omporiecchl B UlI€aIbHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mnpeacraBieHUE H30IMPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JTUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPTraHUYECKUX COCTUHEHUM.

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HIUTIOCTPUPYIOLAsi TPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3meHeHus. KonmnyecTBo TeminoTel u paborta. BHyTpenHss
SHEpPrusi  OJAHOATOMHOIO  HWJEaJbHOTO  raza. Buasl  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3TyUYEHUE. Y IeIbHas TEIJIOEMKOCTh BEILECTBA.
KonnuecTBo TEMmnoThl Npu TEIIoNepeaye.

[lonsiTue 00 aauabatHOM mporecce. llepBhiii 3aKOH TEPMOJUHAMUKHU.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMHUKH K HM3omporeccam. ['padudaeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh NpoLieccoB B MPUPO/IE.

TermoBble  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
neiicTBus TerioBor MamwuHbL. [ukn KapHo u ero koddduiveHT Mojae3HOro
JeNUCTBHS. DKOJIOTUYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudeckre YCTPONCTBA U MPAKTUUYECKOE MPUMEHEHHUE: JBUTATENb
BHYTPEHHETO CropaHus, ObITOBOM XOJIO0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW J3HEpPruM Teja MPU COBEPIICHUH DPAOOTHI: BBUIET
npoOKku M3 OYTBUIKK TOJ JEHUCTBHEM CXATOTO BO31yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo anuabaTHOMY pACHIMPEHHIO BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHUS CBOWMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuansl. llinaBieHue wu
KpUCTaITU3anus. Y ienbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH MOJIYUYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DiieKTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa
DJNIeKTpu3auus Tell. OJEeKTpUYECKUui 3apsa. JBa Buaa 3IIEKTPUUYECKUX
3apsaoB. [IpOBONHUKM, AMANEKTPUKH W MOJYNPOBOAHUKHA. 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsI.
Onektpuueckoe mnoisie. HanpsoxkéHHOCTh  3nektpudeckoro mnoiis. [IpuHuumn



CYIIEpHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snmekrpoctatudeckoro  moisg.  llotenmuman.  PasHocThb
noteHuuanoB. [IpOBOAHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThyecKas 3aluTa.

JIM2IIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwlx cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE CONMPOTUBICHUE. YAEIBHOE CONPOTUBIECHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH J[xoyms—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJABIKYIAsl CHJIa U BHYTPEHHEE CONPOTHBJICHUE HMCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpuueckoil rienu. KopoTkoe 3ambIkaHue.

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

DIIEKTPUYECKU TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIpUMECHAas MMPOBOJIUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINS. DIEKTPOIIN3.



DIIEKTpUUYECKUi TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Inazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJBTMETP, PEOCTaT, HCTOYHUKH TOKa, DOJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CwmelraHHoe COeJMHEHUE MPOBOTHUKOB.

[Ipsamoe wu3MepeHue »saeKkTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI TIPOBOIUMOCTD AUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCymiecTBIs€TCs C
Y4ETOM COJIEpKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTHUKH,
Ouonornuu, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemmnvle nouwsamus, CBSI3aHHbIE C MU3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBICHUE, HAy4HbIH (akT, rumore3a, (u3HUecKkas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHAas (QYyHKIHS,
napabona, runepOona, ux rpaguku W CBOKWCTBA, TPUTOHOMETPHUECKHE ()YHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEII000MEH UBBIX OPraHU3MOB (BHUJbI TEIUIONEPEAaUYH, TEIJIOBOE PABHOBECHUE),
3JEKTPUYECKUE SBJICHUS B KUBOU MTPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEIN, XKUJIKOCTEH W



ra3oB, JJEKTPUYECKHE CBOKWCTBA METAJJIOB, JJIEKTPOJUTHYECKAs IUCCOLHALIMSA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIL30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAUIBHUK, KOHAUIIMOHED, TEXHOJIOTHHU
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHblE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mnosie. Bektop MarHuTHOM wWHAYKUMU. [IpuHUMN cynepno3unuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOM WMHAYKUMU. KapThHA JUHUNA MarHUTHOMU
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TOJIe MPOBOAHMKA € TOKOM. KapThHa JWMHHI WMHAYKIUU
MAarHUTHOTO MOJisi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IIPOBOJIHHKA, KaTylIKU ¢ TOKoM. OnbIT Dpctena. BzanmoielicTBue NpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBJieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Itoje. PaGoTa cunbl JlopeHma.

SIBieHne 3JEKTpOMarHUTHOM UWHAYKUMU. [IoTOK BekTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe »siekTpuyeckoe moJie. DNEKTPOABMKYIIAS CHJIa WHAYKIUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMU. OJIEKTPOJBIXKYIIAA — CHUJIa
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M NPAKTUYECKOE MPHUMEHEHHUE: IOCTOSIHHbBIC
MArHUThl, JJEKTPOMArHUTHI, 3JICKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

[Ipasuiio Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYIIEH CHUJIbI MHAYKIUUA OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW HHAYKIUU.

Pa3pnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
'apmonnyeckue konebanus. [lepuon, vacrora, ammiauTyna u ¢asza KoieOaHHil.
[IpyxvHHBIN MasTHUK. MaremMaTH4yeCKUil MasiTHUK. YpPaBHEHUE TapMOHUYECKUX
kosneOanuii. [IpeBpalneHrue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOjJeOaHUS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANeKTpoMarHuTHeIMU Konebanusamu. @dopmyna Tomcona. 3akoH coXpaHEHHs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

Ilepemennbiii  TOK. CuUHYcOUIANbHBIM TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIIOIb30BaHUs 3JEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHnyeckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJeOaTeIbHONM CUCTEMbl (MPYXUHHBIA WU
MaTeMaTUYeCKUN MasTHHK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

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

Pe3oHanc mnpu moOCIEeNOBAaTEIbHOM COEIMHEHUU PE3UCTOpPA, KaTYLIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre TMepeMEHHOr0 ToKa B I[eNM M3 TOCJIEAO0BATEIBHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JuiMHa BOJHBL. [lomepeyHble W MPOAOJBHBIE BOJHBI.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosnHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, Mosipu3aius, nudpakims,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

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

[TpyHIMIBEI paguOCBA3H U TeNeBUACHUS. Paguookanys.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

TexHnueckue ycTpoicTBA M MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTPaHECHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHunn u TuPppakiuy MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmronenne CBSI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM M
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesIoMJIeHUE, NMoAspu3anus, udpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexe. JIyu ceera. ToueuHbI HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHus cBeta. [locTtpoeHue n3obOpakeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKoHbBI MPETOMIICHUS CBETa. AOCOIMIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbIi yroja TMOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6enoro ceera. L[BeT.

ColOuparomue W pacceuBaronue JuH3bL. ToHkas mauH3a. DOKycHOe
paccTosiHUEe W ONTHYEeCKas Cuiia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. HuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakinuoHHas pemeéTka. YcaoBue HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHudyeckue ycTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMNTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacCpOCTPAHEHUE, OTPAKEHHE M IPEJTOMIICHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamophwvie pabomwi



N3mepenue nokazaresns npeaoMiIeHus CTEeKa.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOpPOCTH
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHHM U COKpalleHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBIL.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. 3Hepr1/151
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHEpruu (PoToHA ¢ €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
doToaddexra. YpaBHenue DiHmTerHa 11 pororddekra. «KpacHas rpaHuiia

doTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne ycTpoicTBA W TMpPaKTUUYECKOE MpPUMEHEHHUE: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(dekT Ha yCTaHOBKE ¢ IMHKOBOM IIJIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIIL.
[Inanerapnas mopmens aroma. lloctynmatel bopa. M3nydenume u mnormiomieHue
(GOTOHOB TpHW Mepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
criekTpoB. CIIEKTp ypOBHEW 3HEPTUU aTOMa BOAOPO/A.

BonnoBbie cBoiicTBa yacTtull. Boaubl ne bpoiis. KopnyckyisipHO-BOITHOBOM
Ty alivi3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M MNPAKTUYECKOE NPHUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmronenue nuHevaToro cuekTpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JIOKAa3bIBAIOUIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopmna  mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
BiusiHue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens sapa [eiizenbepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. OJEKTPOHHBIA UM TO3UTPOHHBIM OeTa-pacman. [amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SlnepHbie cuibl. JledexT macchl aapa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. TepMmosimepHbiii cuHTe3. [IpobOiieMbl M MEPCIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOIIOICHHS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHu4eckne ycTpOHCTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK MOHU3HUPYIOIIUX YACTHII.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BénmHoro neba. Co3Be3mus, spKue 3BE3BI, IUIAHETHI, WX BHUIUMOC
JIBUOKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CosiHIIa U 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» JJIsI 3BE3] TJIAaBHOM IOCIEIOBAaTEIBbHOCTU. BHYTpEeHHEE CTpOeCHHUE



3B€31. COBpEeMEHHBIE NPEACTABICHUS O MPOUCXOKIACHUM U 3Bosonnn ConHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel raakTuk. Paguoranaktuky U kBasapbl. YEpHBIE IBIPHI B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMHUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH NIl omnpeeleHs] OJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIlynsl, manet, Mneunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3THYECKOU cdepax AesTENHHOCTA YeOBEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUU TPEJACTABICHUNH O (U3MYECKOW KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MUpa B OOIIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
Y4ETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meowxcnpeomemmnvle nouwsamusl, CBSI3aHHbIE C U3YYEHUEM METOJOB HAy4YHOTO
MO3HAHUSA: SBJICHUE, HAy4HbIH (akT, rumore3a, (u3uyUecKkas BEIWYWHA, 3aKOH,
TEOpusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMHA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (DYHKIMH, MPU3HAKK TOJ00MS TPEYrOJHHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B KMBOW MPHUPOJIC, ONTUYECKUE SIBIICHHUS B )KUBOW MPUPOJE, JCHUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHW3Mbl OOpa30BaHUS KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJIu3.



l'eocpaghusi:  MarHUTHbIE TMOJIOCa 3€MIIM, 3aJleKU MArHUTHBIX DY,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JTMHUM DIEKTPOIEpEAad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, WHAYKIIMOHHAS II€Yb, pajaap, PaJUONPUEMHHK, TEJIEBU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTIAHUPYEMBIE PE3YJIbBTATHBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YITbTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIC PE3YyAbTAThl OCBOCHUS yueOHOro npeamera «Dusnkay J0KHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa U OMNbITA JICSITEILHOCTH B MPOIIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOW MO3UIIMU 00YYaIOIIEeTrocs KaK akKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JNEMOKPATUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€STEIIBHOCTh B MHTEPECAX TI'PaXITAHCKOTO
oO1recTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIuy;

YMEHHUE B3aUMOJECUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUHU C
X QyHKIMSIMY U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IATPHOTHYECKOT0 BOCIIMTAHMS

c(hopMHUPOBAaHHOCTH POCCUNCKOU TPaKTaHCKOMN WUJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTINTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCJE B
NESTENLHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIMTAHHSA:

3CTETUYECKOE OTHOIIEHNUE K MUPY, BKIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3InyHbIM cdepaMm npodecCHuoHANbHOU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE M OCYILECTBIICHUE AEUCTBUM B OKPYKAIOIIEH CPEZC HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OIbITa JAEATEIbHOCTH 3KOJIOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAaHHWE IEHHOCTH HAy4YHOW JEeATENbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHHs]  (PU3MKU  OCYHIECTBIISTH  MPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh HHIUBUAYAJIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOATENLHO  (pOpMyNIHpOBaTH M aKTyalU3UpOBaTh  MpoOiIemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpEeAeATh LENU ACATEIIBHOCTH, 3a4aBaTh IAPAMETPbl U KPUTEPUU HX
JOCTUKECHUS;
BBIBJISITH  3aKOHOMEPHOCTM UM IIPOTUBOpPEUYHsST B  PacCMaTpUBAEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh TUTAH PEIICHUS MPOOJIEMBI ¢ YU4ETOM aHaIN3a MMEIOITUXCS
MAaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPAWUHUPOBaTh M  BBHINOJNHATH pabOTy B  YCIOBUAX  pealbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3ZHEHHBIX MPOOIIEM.
ba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUA:
BJIAJICTh HAYYHOW TEPMHUHOJOTHEN, KIHOYEBBIMU MOHATUSIMHU W METOJAMU
(pu3HUECKON HAyKU;



BJIJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATEILCKON M MPOCKTHON NEATEIHbHOCTH
B 00s1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpPeoO0pa3oBaHUI0 W TPUMEHEHUIO B PA3NIUYHBIX YUeOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIICHHs, HAXOAWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

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

CTaBUTh M (GOPMYIHUPOBATh COOCTBEHHBIC 3aJauydl B 00pa3oBaTEIbHOMN
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUUECKYIO 00J1acTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IaCTeH;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

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

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU NOJy4YeHUs MH(OpMauu (HU3MYECKOrO COAECpKaHUS U3
HUCTOYHMKOB PpA3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IOWUCK, aHaJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
NPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3alIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpNaHUS B pa3iIMuHbIX (opmaTax c
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
Gopmy mpencTaBICHUS U BU3YyaTH3AIHH.

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



pacno3HaBaTh MPEANOCBUIKM  KOH(QJIUKTHBIX CUTyallMdi W CcMsr4aTh
KOH(DJIUKTBHI;

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

[IOHUMAaTh Y HCIOJI30BaTh NPEUMYIIECTBA KOMAHAHOW U MHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXK0I'0 YCHA KOJUICKTUBA,

IIPUHUMATHh  L[EJIM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 10 €€ INOCTHKEHHUIO: COCTaBJIATH IUUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJIbTaThbl
COBMECTHOMU paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
oO1ui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYILIECTBJIATh IIO3UTUBHOE CTPATEIMYECKOE IIOBEICHHE B PA3IUYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEILHOCTh B 00JIaCTU
GU3UKM W acCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh W (OPMYJIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3aj/1a4, TUTaH BBIMTOJTHEHUS MTPAKTUYECKON PabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOYTCHHI;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEATIOYTECHUH;

JieNnaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHHUIO JSPYIWIMA B 00JacTu
(GU3HUKHU, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEIBHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII UHTEJLJIEKT:

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

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JEHCTBUIA W MBICIUTEIBHBIX TPOIECCOB, HMX PE3YyIbTaTOB W
OCHOBAHMI;



HCITOJIB30BaTh MPUEMBI pedIIEKCHH IS OIEHKH CUTYaIlluH, BHIOOpAa BEPHOTO
pEIICHHST,;

YMETh OIICHUBAaTh PUCKH M CBOEBPEMEHHO NPHHHMATh PEIICHUS IO WX
CHI)KCHHIO;

NPUHAMATh MOTHBBI M apryMEHTBl JAPYTHX IMIPH aHAIU3E pPEe3yIbTaTOB
TESATEITBHOCTH;

NPUHUMATH CeOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHaJIu3e pPe3yJbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporecce AOCTMKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPAMMBI
no Qusuke IS ypOBHSA CpEAHETro oO0mmero oOpa3oBaHHMs Yy OOyYarONIUXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPEIIOJIar afoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHAIBLHOE
COCTOSIHWE, BUJICTh HAINPABJICHUS Pa3BUTHS COOCTBEHHOW 3MOIIMOHAILHOM chephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBaHMs, BKJIIOYAIOIIEIO0 CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEJEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATEHBIM U3MEHEHUSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOILIMOHAIBLHOE COCTOSTHUE
IpYTHX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKIIIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

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

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPAa, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTHYECKON IEATEIbHOCTH JIOJIEH;

YUUTHIBATh TpaHULBl MPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJIETEH:
MarepualibHasi TOUKa, HHEpIMaibHas CUcTeMa OTCUETa, aDCOMOTHO TBEPAOE TENO,
WJICATBHBIN ra3, MOJICJIM CTPOEHHUS Ta30B, )KUAKOCTEW U TBEPIBIX TEJ, TOUCUYHBIN
AIEKTPUUYECKUI 3aps]l IPU pelieHur PU3nYecKux 3a71ay;



pacro3HaBaTh (pu3znueckue sBiIeHUs (IIPOIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUUECKOW TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJ€HHUE Tej, JBWKEHHE I10 OKPYXHOCTH, HHEpIUS,
B3auMojielicTBUe Ten, Tuddy3usi, OpOyHOBCKOE JIBUKEHHE, CTPOCHUE JKUJIKOCTEH
1 TBEPJIBIX TEJI, KBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, UCIIapeHUe, KOHJCHCAIlWs, IUIABJICHUE, KPUCTAJUIM3aIUs, KUIICHHE,
BJIYKHOCTb BO3/lyXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCyJlie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30IpoIleccax,
AIEKTPpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JBIKECHUE, UCIOIb3ysd (PU3UYECKUE BEIUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsl, MOTCHIIMAIbHAs dHEPTUsl, MEeXaHUYeCKasl
paboTa, MeXaHMYeCKas MOIIHOCTh, TMPH ONHUCAHWUW TPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICIT HCMOJb3yEMBIX BEJIMYMH, MX OOO3HAYCHHUS W EIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMUY;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIEC SIBICHUSA,
UCTIONB3Y (U3MUECKHEe BEIUYMHBI: JaBJICHHE Tas3a, TeMIeparypa, CpemHss
KMHETHUYECKAasl SHEPTUsl XaOTHUYECKOTO JBHUIKEHHS MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCHONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MUECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3YS (HU3UYECKUE BEIUYMUHBI: dJIEKTPUUSCKUNA 3aps/,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTD MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS W E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JAHHYIO0 (PU3NUYECKYIO BEIMUYUHY C IPYTUMH BEIUYHHAMU;

aHANMM3UPOBATh (PU3NUECKHUE TPOIECCHl U SBIICHUS, WUCIIONB3Ys (PU3HUECKHE
3aKOHBI U TIPUHIIMIIBI: 3aKOH BceMupHoro Tsarotenus, I, Il u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON »JHEpPruu, 3aKOH COXPAHEHUS HMITYJbCa,
MPUHIMIT CYMEPINO3UIUK CHJI, MPUHIMI PABHOINPABHUS HHEPUUAIBHBIX CHCTEM
0oTCu€Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsna, 3akoH KyloHa, mpu 53TOM pa3iauyaTh CIOBECHYIO



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

OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh yCIOBHS MX 0€30MacCHOT0 HMCIOJIb30BaHUS B
MMOBCETHEBHOM KU3HU;

BBITIOJIHSITh OKCIIEPUMEHTHI M0 HCCIEIOBAHUIO (PU3UYECKUX SBICHUU U
MIPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEJIOKEHHOTO OO0OpYAOBaHUS, MPOBOJIUTH OMBIT H
dbopMyTHUpPOBaTH BHIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, NMPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS] M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU TTOTPEITHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPCHHM, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eNaTh BHIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO JKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON M TPOEKTHOU
JESTENHHOCTU C WCIOJIb30BAaHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (DU3UYECKOW MOJICIIbIO,
UCTIOJNIBb3Ys (PU3MUYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a]1a4u
BBIOMpPATh (U3UYECKYIO MOJICIIb, BBIICIATh (PU3MUYECCKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYCHHOT'O 3HAYCHUS (PU3HMUECKON BEITUYUHBI,

peuaTh KaYeCTBEHHbBIE 3a/1au: BRICTPAUBATD JIOTUYECKH HEIIPOTUBOPEUNBYIO
LENOYKY PACCYKICHUM C OMOpON HAa HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  pEHIeHWW  y4eOHBIX  3aJad  COBPEMCHHbBIC
WH(OPMAITMOHHBIE TEXHOJOTUH JIUIS TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
Y TIpeNICTaBleHNs Y4eOHOW M HAYYHO-TIOMYISIPHOW MH(POPMAIIUU, TTOTYICHHOW W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;

IPUBOUTH MPUMEPHI BKIAJAa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHON >XKHU3HU
U1si obecriedeHus: 0€30MacHOCTH MPU OOpAIlEHUH C TPUOOpPAMHU M TEXHUYECKUMU



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

paboTaTh B TpYINE C BHIIOJHEHUEM PA3JIUYHBIX COIMATIBHBIX PpOJIEH,
IJIAHUPOBATh pabOTy TPYMIbI, PAIMOHAIBHO PACHpPENeNiaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy obyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEpax pojib U MecTo (hu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTU JIIOJEH, LEIOCTHOCTh U €IUHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YYCHHBIX (PU3MYECKUX MOJICTIeH:
TOYEYHBIN JIEKTPUUECKUMN 3apsjl, Jyd CBETA, TOUCUHBIN UCTOYHUK CBETA, AAepHAas
MOJICJIb aToMa, HYKJIOHHAas MOJEIh aTOMHOTO siApa TMPHU PEIICHHH (PU3MUECKUX
3a1ay;

pacno3HaBaTh (pU3MYECKUe SBJICHUS (MPOLIECCHI) U OOBSCHATH UX HA OCHOBE
3aKOHOB JIEKTPOJUHAMUKHA U KBAHTOBOW (DMBHMKU: IEKTPUUYECKAsl TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJJEKTPOMAarHUTHAasT WHAYKIUSA, JEHCTBUE MAarHUTHOrO IO Ha
NPOBOAHUK C TOKOM M ABWXKYIIUWUCS 3apsii, AJIEKTPOMAarHUTHBIE KoJieOaHUs U
BOJIHBI, TPSAMOJIMHEMHOE pPACHPOCTPAHEHHE CBETa, OTPaXKEHHUE, MPEIOMIICHHUE,
uHTepdepennus, Audbpakiuus W MOJSpHU3alUs  CBETa, JHUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aTroMa BOAOpPOAA, €CTECTBEHHas M HCKYCCTBEHHAas
PaIHOAKTUBHOCTb;

OMUCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTh  Pa3IU4HBIX  Cped) |
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HMCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAsl cuja, padoTa TOKa,
WHIYKIHMST MarHUTHOroO modjsi, cuia Ammnepa, cuia JlopeHia, MHIYKTUBHOCTh
KaTyIIKHA, SHEPrUsl JJEKTPUUYECKOTO W MATHUTHOTO IMOJEW, MEPUOJl M 4YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpe, 3apsij W Cujla TOKa B MpoIlecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHuil, (OKyCHOE pacCTOsiHHE U
ONTHYECKAasl CHUJIa JUH3bI, IPU OINHUCAHUM MPABUIBHO TPAKTOBATH (HU3UUYECKUIL
CMBICII UCIOJb3YEMbIX BEIUYMH, HMX OOO3HAYCHUS U E€JIUHHUIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIOIIME JAHHYI (U3WYECKYI0 BEIWYHUHY C JpPYTUMH
BEJIMYMHAMM;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SIBICHUS U TMPOLECCHI, HCIOJIb3Yys
bu3MYeCcKUe BEIUMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacaaa, SHEPTUsl CBA3U
ATOMHBIX SIIEp, TPU OMUCAHUM TNPABUIBHO TPAKTOBATh (PUBMYECKUNA CMBICI
HCIIOIb3YEMbIX BEJIUYUH, UX O0O3HAUEHUS U E€IUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYI0 BEJIMYUHY C JAPYTMMU BeJIWYHWHAMH,
BBIYHUCIIATh 3HaUeHUE (DU3NUYECKONM BEJIMUYUHBI,

aHAJTM3UPOBATH (PU3UMYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MMOCJIE€I0BATEILHOIO U MapajlieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHJIYKI[MY, 3aKOH MPSIMOJIMHENHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPETOMJICHUS CBETa, YpaBHeHHE ODifHImTeiHa s portorddekTa,
3aKOH COXPAHEHHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpPaHEHUS
3JIEKTPUYECKOTO 3apsia, 3aKOH COXpPAaHEHHUsI MacCOBOr0 4YMCIIA, MOCTyJaTrhl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py dTOM pa3indaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTEeMaTHYeCKOE BBIpAXEHUE W YCJIOBUs (TpaHUIlBI, O0JACTH)
IPUMEHUMOCTH;

ONpENEIATh HAIIPABICHHE BEKTOPA MHAYKIMH MAarHUTHOTO TOJI TPOBOJIHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

CTPOUTh M OIKUCHIBaTh H300paKEHHE, CO3[]aBAEMOE€ IUIOCKUM 3€pKajoM,
TOHKOM JIUH30M;

BBITIOJHATh OKCHEPUMEHTHl IO HCCIEIOBAHUIO (PU3HUECKUX SBICHUH U
IPOLIECCOB C MCIIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX HU3MEPEHUM: MPU HTOM
dbopmynupoBaTh mpoOJeMy/3amady W TUMOTE3y Yy4eOHOTO 3KCIEepHMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
dbopMynHpoOBaTh BHIBOJBL

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPECHHS (PU3NUYECKUX BEIUYUH, MIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHWI: TMPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (DHKCHPOBATH
PE3yNbTATHl MOJYYEHHON 3aBUCUMOCTH (HU3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MUCCIICT0BAHMUS,

coOmoaTh mpaBuiia 0€30MAaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
paMKax y4yeOHOro »SKCIEPUMEHTa, Y4eOHO-HUCCIENOBATENbCKONM U MPOEKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPOUCTB U Ja0OPaTOPHOTO
000pyI0BaHMS;

pemaTth pacy€THbIE 3a7auydl C SBHO 33aJlaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIONb3Ys (PU3UYECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJli3a YCJIOBUS 3a7auu



BbIOMpATh (DPU3UUECKYI0 MOJEIb, BBLACIATh (PU3NYECKUE BETUYUHBI U (HOPMYIIHI,
HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAUTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4eCTBEHHbIE 3a/la4: BHICTPAUBATh JJOTUYECKA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI C ONOpOold Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  pEUIeHUHM  Y4eOHBIX  3aJad  COBPEMEHHbIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TpeJCTaBIeHUsT y4eOHON M HAy4YHO-TIOMYJISIpHONW MH(OpMaIUK, TOJTyYeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOIYyYaeMYyI0 HH(OPMAIIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAaIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOICTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTO MCHOJb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIIECCOB OKPY’KAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCMOJIb30BaTh TEOPETHUECKHUE 3HAHUS MO (hU3MKE B MOBCEIHEBHOM >KU3HU
i obecrieyeHust 0€30MacCHOCTU IPU OOpallleHuu ¢ IpUbopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 30POBBS U COOJIFOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY’Kalollel cpene;

paboTaTb B TpyNIe C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TpYMNIbl, PAUOHAIBHO paclpeAensiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, a/IeKBaTHO OLICHUBATDH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIBI B PEIIEHUE paccCMaTprUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bu6moreka [IOK
11 ®u3nKa ¥ METOIbl HAYYHOTO NTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flunamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKN 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe NIEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 1
UICKTpOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudecKuii TOK. TOku B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
MarnuTHO€ noJie. DIeKTpoMarHuTHAst bubnuoreka [JOK
1.1 12 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 12
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKue U JIEKTPOMArHuTHHIE 17 1 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHHIE 8 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 16 1 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 41

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

31 OCHOBBI CIEIMATIBHOW TE€OpUU 5 1 bu6mmoreka [JOK
' OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 5
Paznea 4. KBAHTOBAS ®PU3UKA
. bubnuorexa [IOK
4.1 DeMEeHTHI KBAHTOBOM ONTHUKU 8 1 httos://m.edsoo.ru/7f41c97c
4.2 Crpoenune atoMa. ATOMHOE s1,IpO 19 1 bubnuorexa [IOK



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

Hroro no pazneny

27

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bubmmoreka [IOK
5.1 DneMeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazgen 6. OGOBIIAIOUIEE IIOBTOPEHUE
bu6mmoreka [IOK
61 Oboburaromee nosropenie 10 https://m.edso00.ru/7f41c97¢
Hroro mo pazgeny 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yYeHHUs o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
®du3nKa — Hayka O MPUPO/IE.

1 Hayunsie MGTZK bl HO?I,)H:)HI/JIISI 1 bubmorera [JOK

> A 06.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUpPOBaHUHN COBPEMEHHOM 1 bubmuorexa [JOK
Hay4HOU KapTUHBI MUpPa, B 07.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTHU JIIOICH
Mexannueckoe OBMKEHHUE.

3 [Tepemenienue, CKOPOCTh, YCKOPEHHUE. 1 bubnuoreka [JOK
PaBHOMEpHOE IpsAMONIMHEHOE 13.09.2023 | https://m.edsoo.ru/ff0c3508
JIBUKCHHE

4 CraproBas 1MarHoCTUKA 1 bubmorexa HOK

P 8 ’ 14.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnunoreka [JOK
JBUKCHHE 20.09.2023 | https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE mageHue. Y CKopeHue 1 bubnunoreka [JOK
cBOOOJTHOTO Ma/IeHUs 21.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe IBHKEHUE.

7 JIBr>keHre MaTepuaibHON TOYKH 10 1 bubmotera [JOK

P 27.09.2023 | https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
8 [Ipunuun otHOCUTENbHOCTHU ["anumest. 1 bubnmoreka [JOK



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

WHepuuanbHbie CHCTEMBI OTCUETA. 28.09.2023 | https://m.edsoo.ru/ff0c3be8
Ilepsbiit 3ak0oH HproToHa
Macca tena. Cuia. [Tpunuun
9 CYIepIO3UINH cuil. BTopoii 3akoH bubmorexa HOK
YHEP - propott: 04.10.2023 | https://m.edsoo.ru/ffc3bes
HeroToHa a1 MaTepuanbHON TOYKA

10 Tpernii 3akoH HeroToHa miist bubmmoreka [IOK
MaTepuaIbHbIX TOYEK 05.10.2023 | https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsokecTu. [lepBas kocMuyeckas bubmorexa HOK

FeP 11.10.2023 |  https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 12.10.2023 | https://m.edsoo.ru/ffOc3el8
Cuna tpenus. KoapduuneHt tpenns.

13 Cuina cin OTI/IBJIej)I/Iq:I;I u BI/IE(GHI/II/I bubmorexa IOK

P A 18.10.2023 | https://m.edsoo.ru/ffOc3f76
TeNa B KUIAKOCTH WM ra3e
[TocTynarensHo€ U BpamaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPOTO TeEa. bu6mmoreka [IOK
MowmeHnT cuisl. [lnedo cumel. YcinoBus 19.10.2023 | https://m.edsoo.ru/ffOc41a6
paBHOBecHS TBEPIOTO Tena
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnnoreka [JOK
Wmiynbsc cuiibl. 3aKOH COXpaHEHUS 25.10.2023 | https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBHYKEHHE
PaGoTta 1 MOIITHOCTD CHUITBL.

16 Kunernueckas sHeprus bubnuoreka [IOK
MaTepualibHOW ToukH. Teopema 00 26.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUH KMHETUYECKOW SHEPTUU

17 [loreHunanbHas sHEprus. bu6nmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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[ToTenumanpHast SHEPTHS YIIPYTO
nepopMHUpPOBAHHON IPYKUHBI.
[loTrenumanpHas SHEPTHUA Tesa BOIU3U
MIOBEPXHOCTU 3eMJIU

08.11.2023

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C ©3MEHEHHEM
MEXaHMYECKOW SHEPTHH CHCTEMBI Tell.
3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPTHUU

09.11.2023

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
M3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3HMHOBOTO JKT'yTa»

15.11.2023

20

KonTtponbHas padoTa o Teme
«Kunemaruka. /JInHamuka. 3aKOHbI
COXpaHEHUsS B MEXaHUKE)

16.11.2023

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

21

OCHOBHBIE TIOJIOKCHHUST MOJICKYJISIPHO-
KUHETHYECKOH Teopun. bpoyHOBCKOE
nsuxenue. Auddysus

22.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKECHUS U
B3aNMOJICHCTBHS YaCTHUI] BEIICCTBA.
Mojenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEN

23.11.2023

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas Asor aZipo

29.11.2023

24

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

30.11.2023



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bu6mmoreka [{OK

25 ypaBHeHue MKT 06.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeN KUHETUYECKOM SHEPrUuun bubnuorexa [JOK
JBUKEHUS] MOJIEKYJ. YpaBHEHUE 07.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akon [anpToHa. ["a30BbIE 3aKOHBI 13.12.2023
JlabopaTtopHnast pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI 14.12.2023
Pa3peKEHHOTO Ta3ay

29 H3omporiecchl B UI€alibHOM ra3e u ux bu6mmoreka [IOK
rpaduyeckoe npeacTaBieHUE 20.12.2023 | https://m.edsoo.ru/ff0c570e
Buytpenusis sHeprus
TEPMOIUHAMHYECKON CHCTEMBI U

30 crroco0n1 €€ n3meHenus. Koandyectso bubnuoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHs s 21.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPrusi 0JHOATOMHOTO UEATLHOTO
ra3a. Bujsl Temnonepenauu

31 MonuTopHrHroBas paboTa 3a rnepBoe bubnunoreka [JOK
MOJIYro/iue 27.12.2023 | https://m.edsoo.ru/ffOc5c36
VY nenbHas TEMIOEMKOCTh BELIECTBA.

39 KonunuecTBo TennoTel npu bubnuoreka [IOK
Teruionepenade. AanadaTHbI 28.12.2023 | https://m.edsoo.ru/ffOc5c36
poLecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuorexa [IOK



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

NPUMEHEHHE K U30IpoIeccam 10.01.2024 | https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs mporeccoB B
34 npupojie. Bropoii 3akon bubmorexa LHOK
prpone. BTop 11.01.2024 | https://m.eds00.ru/ff0c6230
TEPMOTUHAMHUKHU

35 [Tpunnun nevicteus u KII/ TermoBoi bubnuorexa [JOK
MaIlTUHBI 17.01.2024 | https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KITJ] 18.01.2024

37 DKOJIOTHYECKHE MTPOOIIEMbI
TETJIODHEPTETUKU 24.01.2024

38 O6o06matomuii ypok «MostekysipHast bubnuorexa [JOK
¢usuka. OCHOBBI TEPMOIMHAMUKH 25.01.2024 | https://m.edsoo.ru/ff0c6938
KonTtponbHas padoTa o Teme

39 «Monekymnspras ¢usuka. OCHOBBI Bubmmorexa [JOK

YIp ’ 31.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOINHAMHKID)

40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnunoreka [JOK
Hcnapenue u kumneHue 01.02.2024 | https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCHUTEIIbHAS

41 BJI&YKHOCTH BO3/lyXa. HackIlmeHHbBIH bubmorexa HOK

Hyxa. - 07.02.2024 | https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramimyeckue u
amopdHbIe Tena. AHU30TPOTIHSI
42 CBOMCTB KpHUCTAIJIOB. JKuakue bubmorexa HOK
P . 08.02.2024 | https://m.edsoo.ru/ffOc65f0
kpuctaibsl. CoBpeMeHHbIE
MaTepuanbl
[1naBneHue U KpUCTATUIA3AIIHSL.
43 VenpHas TenaoTa MaBJIeHUS bubmorexa HOK
8 ’ 14.02.2024 | https://m.edsoo.ru/ff0c6708

Cybnumarus



https://m.edsoo.ru/ff0c5efc
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bubmuoreka [JOK

44 YPABHEHNE TEILIOBOrO basarca 15.02.2024 | https://m.eds00.ru/f0c6820
DnexTpu3aiys Tell. DICKTPUISCKUN
45 3aps. JIBa BUIa DIIEKTPUUECKUX bubmorera [JOK
AL A P 21.02.2024 | https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKHU U
46 HCI))J'I )IOBO HI/JIIKI/I 3aK(I:H COXpaHeHUs bubmaorexa [JOK
YHPOBOA ’ P 22.02.2024 | https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsjia
B3anmonelictBre 3apsioB. 3aKkOH
47 Kynona. ToueyHEIN dJIEKTpUYECKUI bubmorexa LOK
Y ) p 28.02.2024 | https://m.edsoo.ru/ffOc6ced
3aps
Hanpssk€HHOCTB IEKTPUYECKOTO
48 noJia. [IpuHiun cynepno3uiuu bubnuoreka [IOK
ANEKTPUYECKUX MoJie. JInaum 29.02.2024 | https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
PaboTa cuit 3IeKTpOCTaTHYECKOTO
49 noJs. [lorennuan. PasHocts Eubmaorexa HOK
' HHat 06.03.2024 | https://m.edsoo.ru/ffOc6f00
MMOTEHIUATIOB
IIpOBOAHUKY Y TUDIEKTPUKA B
50 9J'IpeKT i[)CTaTI/I‘IeI([)KOM noljle Brbmaorexa IJOK
P ’ 07.03.2024 | https://m.edsoo.ru/ff0c7018
JluanexTpruecKas MPOHUIIAEMOCTh
N bubmuoreka [JOK
>1 eKTPOEMKOCTE. Korzencatop 13.03.2024 | https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TLIOCKOTO
52 KOHIEeHcaTopa. JDHEPrus 3apssKeHHOTO Eubmiorexa TOK
g pa- P P 14.03.2024 | https://m.edsoo.ru/ffoc72c0
KOHJIeHCcaTopa
JlaGopatopHas pabota "M3mepenue
53 .
ANEKTPOEMKOCTH KOHAeHcaTopa" 20.03.2024
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54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
amnmapara, CTpyMHOr0 IIpHHTEpPA.
DnexTpocTaTHuecKas 3allluTa.
3a3eMIIeHHE IEKTPOIpUOOpOB

21.03.2024

55

DNEeKTPUYECKUH TOK, YCIIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma st
ydacTka Lenu

03.04.2024

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTNHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
«M3ydeHune cMEIaHHOTO COCTUHECHUS
PE3UCTOPOBY

04.04.2024

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

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenua

10.04.2024

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

58

3akon OMa 11 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenue DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUSD)

11.04.2024

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

59

DneKTpOHHAs TPOBOAUMOCTD TBEPABIX
METAJJIOB. 3aBUCUMOCTb
CONPOTHUBIICHUS METAJJIOB OT
TemiiepaTypbl. CBEpXIpOBOJIMMOCTh

17.04.2024

60

DNEKTpUUECKUI TOK B BaKyyMe.
CBolicTBa AIIEKTPOHHBIX ITyYKOB

18.04.2024

61

HOJ’IyrIpOBO,Z[HI/IKI/I, HUX COOCTBEHHAs U

bu6nmoreka [JOK



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

npUMecHas poBouMocTh. CBoicTBA 24.04.2024 | https://m.edsoo.ru/ff0c84ae
p—~n-nepexoaa. IloynpoBoIHUKOBBIE
puOOpHI
DNEeKTPUYECKUN TOK B pacTBOpax u
62 pacIuiaBax 3JeKTPOJIMTOB. 1 bubnuorexa [JOK
DNEKTPOTUTHIECKAs JUCCOIHAIIHSI. 25.04.2024 | https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUN TOK B raszax.
63 CaMocCTOATENbHBIN 1 1 bubmuorexa [JOK
HECaMOCTOSITENbHBIN pa3psi. 02.05.2024 | https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DnexTpuyeckue npudopsl U
64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHenue. [IpaBuiia TeXHUKH 08.05.2024 | https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
65 Hrtorosoe TecTupoBaHuEe B paMKax 1 bubnuoreka [JOK
ITA 15.05.2024 | https://m.edsoo.ru/ff0c88be
66 O6o0maromuii ypok 1 bubnuoreka [JOK
«DNEKTPOIMHAMUKAY. 16.05.2024 | https://m.edsoo.ru/ff0c8a8a
67 PesepHblil ypok. KonTpoiabHas 1 bubnunoreka [JOK
pabora no Teme "DnekTpoauHamMuKa" 22.05.2024 | https://m.edsoo.ru/ffOc8c56
68 PesepBHblit ypok. O6o0maromuii ypok 1 bubnunoreka [JOK
o TemaM 10 kiacca 23.05.2024 | https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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Kanennapuo-remarudeckuii njan 11kaacc 102 yaca

IInanupyemvie pezynromameol Konmpono
Kon- K
60 e Dakm Oobuweoop.,
Tema 0.
uaco . YMmeHus,
P cpox HAGbIKU, 6UObL
3nameo, nonumamo Ymemo oeam-mu.
1 nonyzooue
OCHOBBI 2JIEKTPOAMHAMUKHI 12
MarHuTHOe moJie 5
B3anMonelicTBre TOKOB. MarauTHoe 1 4.09 Ompenencare JlemoHCTpHpOBaTH AmnHanu3 Tekcra
none. Uacrpykrax o Th. MarHUTHOTO ITOJISI, KaK OITBITHI, YUECHHKA,
BHJIa MATEPHUH, HA OCHOBE | TIOATBEPIKAAOIIHE OTIBITOB,
MOHATUM 2JIEKTPUUECKUN | HaJIM4ue O0BSICHEHUH H
3aps, dJIEKTPUIECKOE MarHATHOTO TIOJIS, KOHCIIEKTA.
T10JIC, CBOMCTB JICHCTBHS
AIEKTPUYECKOTO TTOJIS. MarHMTHOTO TOJIS Ha
TOK. YMeTh cOOpaTh
mabopaTOpPHYIO
YCTaHOBKY,
MIPOBECTH
HaOJIIOIEHUS U
cenaTh BHIBO/I.
o/ Bekrop MmarauTHOM HHAYKIMK. Cuna 1 5.09 I'paduueckuit meron Pemate 3amaun ¢ Ananus J.P.-1
Awmmepa. JlabopaTopHas padora Ne 1 MPEACTAaBIICHUS HCIIOJIb30BaHUEM Ka4eCTBEHHBIX (v, 383)




2 | «HabnroneHnue nelCTBUS MAaTHUTHOTO CTPYKTYPBI MAarHUTHOTO MOHSTUY MarHUTHAs 3ajad,
TIOJISL Ha TOKY. TIOJIs1, TIPABUIIO «JICBOM WHIYKIUS, CUJIa H3y4eHUE
pyKm». Awmrepa, cuina Toka TEKCTa
JUTSL OTIpeAeTIeHUsI UX yueOHUKa,
6.09 ?pHMeHeHHe HaIPaBIICHHS. na6GopaTopHoi
PUEHTUPYIOIIETO pPAGOTEL
JIEUCTBUSI MATHUTHOTO OO0BsCHATH paboTy
MOJISL HA KOHTYP C TOKOM | dieKkTpou3Mmeputens | KoHCHeKTupoB
TefiCTBHE MATHHTHOTO TOJIA Ha Y 3aKOHa AMIiepa B HBIX TPUOOPOB . aHue ¢
3/ neroKymuics 3apsia. Cuna Jlopenna. TeXHHKE. aHAIM30M
’ cxeMm
mpuOopoB ,
peleHne
3ajay.
MarauTHbIe CBOMCTBA BEILIECTBRA. 11.09 MarHuTHbIe CBOHCTBA Knaccudunuposats | OOcyxacHHE
4 Pemrenue 3anau BEIIIECTBA ONPECISAIOTCS | MATHUTHBIE BOIIPOCOB,
4 MarHUTHBIMH CBOMCTBAMH | MaTepHalIbl, peleHue
aTOMOB M 3JISMEHTapHBIX | THIOTe3y AMIepa, 3ajad.
YaCTHII. MpUMEHEHHE.
CamocrosTeabHas paboTa 110 TeMe: 12.09 OCHOBHBIE [IOHATHSA T10 Pemarts 3agauu ¢ Awnanns C-9,10
«MarHuTHOE TToIe» JTAHHOM TeMe MIPUMCHEHUEM Ka4eCTBEHHBIX 1, 17-19)
5/ OCHOBHBIX TIOHSITHH 3aja4 1 3a7a4
5 c
MPUMCHECHUEM
bopmyn , ux
odopmiteHue.
DJIeKTPOMATHUTHAS MHIYKIHUS
6/ | SIBICHNE JIEKTPOMArHHTHOM 13.09 B3anMocBs3b MarHUTHBIX | [IPOBOTUTH OMBITHI CocraBieHus
1 | MHAYKIEE. MarHUTHEILA TIOTOK. U DJICKTPUUYECKHX MOJICH, | MPH HATHYUU TaOTUIIBI
onbiT Dapanes, siBiueHue | TpuOOPOB, CXOJICTBA U




3JIEKTPOMAarHUTHON OOBSCHSITD SIBJICHHSI paznuuus
WHIYKIUH, TIOHSATHE ANIEKTPOMArHUTHON nepeMEeHHBIX
MarHuTHBIN MTOTOK. HWHAYKIUHA ,ETro SJICKTPHUYCCKHA
CYLIHOCTb, X"
CBA3bIBATH ITIOHATHEC MarHuTHBIX
MarHUTHOTO OTOKa none.
C YMCJIOM JINHUH
AHIYKIWU.
Hampasnenne HHIYKIIMOHHOTO TOKA. 18.09 Bsaumocss3b Onpenensite CocraBnenue C.P.-2
[TpaBuio Jlerma. JlabopaTopHas HaIpaBJICHUS HaIlpaBJICHHE CXEMaTHIECKH (v, 383)
pabota No2 «/3y4yeHne sBIEHUS WHIYKIIMOHHOI'O TOKa OT MHIYKIIMOHHOI'O X PUCYHKOB
BHCKTpOMaFHHTHOﬁ WHIOYKIIUW). U3MCHCHUA MAarHUTHOTI'O TOKa I10 aJirOpUTMy C I
MOTOKA. UCIIOJIb30BaHUEM orpe/eNeHHs
7/ nmpaBuiia OypaBuMKa. | HampaBIICHHS
2 YMeTs cobpaTh HMHIYKIIHOHHO
J1a0opaTOPHYIO T'O TOKa.
YCTaHOBKY ,
TIPOBECTH
HaOIIOIeHNS U
CenaTh BHIBOI.
3aKOH ANEKTPOMArHATHOW WHIYKIIUN 19.09 3axoH anekTpomarautHor | [IpoBoguTh pacder Pemenne
8/ WHAYKLIWH, UCXOIS U3 OJC uHayKuuu B TECTOB.
3 aHaJIM3a YHEPTETUIECKUX | TIPOCTEHIIINX

MIPOIIECCOB B I[EITH.

CIIyyasix.




Buxpesoe anextpuueckoe none. 9C 20.09 CtpykTypy YMeTh 00BSICHATH
WHAYKIHUH B ABMKYIIUXCS WHAYKIIHOHHOTO MPUYHHEI
MPOBOAHUKAX. AEKTPUIECKOrO OIS, BO3HMKHOBEHUS
[MousiTre 06 WHIYKIIMOHHOT'O
9HEPTeTHYECKOH TOKa B TIPOBOJAHUKAX
XapaKTePUCTHUKE U pacCUUTHIBATD
WH/TyKIITHOHHOTO YHCIIEHHOE 3HAUCHUE
of 3JIEKTPUUYECKOTr0 OIS, OJ1C nHAYKIIHAH.
4 BO3HHKAOIIETO B
JIBYOKYIIAXCSI
MPOBOIHUKAX.
CamonHIyKIus. 25.09 CymHOCTb SBJICHHS Dopmyiry st T-13
WNHIyKTUBHOCTD. DHEPTUS MAarHUTHOTO CaMOMHAYKIIHS, TIOHATHE | pacdera (1, 24)
OJISL. UHAYKTHBHOCTH. UHAYKTUBHOCTH, VIS
1 noacuera DJC
o/ DopMyiy A pacuera CaMOMH,TyKIIHH.
5 SHEPTUU MarHUTHOTO
TIOJIS ! €T0 (PU3UIECKHIA ‘YMeTh BHIBOJIUTD
CMBICII. ¢dhopmymy u ero
MPUMEHSATE.
OnexTpomMarauTHoe none. O6o0meHme 26.09 OCHOBHBIE TTOHATHS U Dopmyny amns K. p.—4
MaTepuaa 1o TeMe 3aKOHBI TAHHOW TEMBI. pacdera (1, 102-105)
1 | «DnexTpoMarHuTHAasI MHIYKLIUSD. WHAYKTUBHOCTH, VIS
1/ nmozcuera DJIC
6 CaMOWHIYKIIUH.

VMeThb BEIBOJIUTE
¢dopmyny u ero




IIPUMCHSITD.

1 KonTponbsHas pabora 1o teme: 1 27.09 SIBnenue u 3aK0H YMeTh MPUMEHSITh
o/ «ONEeKTpOMarHuTHAs UHAYKIUS. 3JIEKTPOMAarHUTHON (bopMyITBEI U IeNaTh
7 AHIYKIAU JIOTHYECKHE XOJIbI
MIPH PELICHUH 3a/1a4.
Kone6anusi 1 BOTHBI 25
Mexanuueckue Konebanus 6
CBoOOAHBIE U BEIHYXICHHBIC 2.10 [lonsitne mexannveckux , | OOBACHATH 3aKOH
KoeOaHus. MaTeMaTHuyecKuii MassTHA CBOOOJTHBIX, COXpaHEHUS YPHEPTUU
K. [luHamMuka KoebaTeabHoro 1 BBIHYKIEHHBIX B HEYCTOWYIHBOM
JBUKCHUS. KoJe0aHmii, TTOJIOKCHHH.
KOIle0aTEeTbHBIX CUCTEM.
1 VCIIOBHS BOBHUKHOBEHHs1 | DPIBOAL YPaBHEHHS
3/ MEXaHUIECKHUX ABYKCHUS
1 KomeGammii , mapamerpsr | MATEMATHYECKOrO

JABHIKCHUA.

Onpenenenue
MaTeMaTH4YeCKOro
MasiITHUKA U €r0
0COOEHHOCTH.

MasTHHUKa, 3HAaTh
IIOHATHEC YaCTOTHI ,
nepuoja u
B3aUMOCBA3b MCIKAY
HUMH.




lapMonnueckue KoeOaHusl. 3.10 Kunematuueckue VYMeTh HaXOOUTh Brmmonnenue JI.P.-3
Jlabopatopnas pabota Ne3 ypaBHEHHUS , BEJINYHHBI, nabopaTtopHOH (v, 384)
«Ormpenenenne yCKOpeHus: CBOOOTHOTO OIKCHIBAIOIINE XapaKTepPU3YIOIIe paboTHI,
MaJICHUS C TIOMOIIBIO MasiTHHUKA rapMOHHUYCCKUE COCTOSIHHE pelieHue
KoJieOaHus., rpaduk TapMOHUYECKUX 3a/ad.
3aBUCUMOCTHU KOJICOaHU:
KOOPJIMHATHI OT BPEMEHH. | CMEIIEHHE ,
aMIUIMTYA, TIEPUO/,
14/
) 9acToTa,
UKITUYECKAsT
4acToTa; coOpaTh
1a00paTOPHYIO
YCTaHOBKY .
MIPOBECTH U3MEPECHHUS
Y BBIYHCIICHHUSI 10
WHCTPYKIUH ,
c/IeNnaTh BBIBOJI.
®da3a konebaHmit 4.10 ITonsTre dha3nr OxapakTepu3oBaTh Pemenne
15/ KoJleOaHMil. HadaIbHaS KoJIeOaHUs B TECTOBBIX
3 (haza, ciBur daz paTuaHHBIX 3aTaHAM.
3HAYCHHUIX (Pa3el U B
JIOJISX TIEpUoJa.
[IpeBparenre 3uepruy Npu 9.10 3HATh C DHEPTETHUECKOH | YMETh OOBSICHSITH Amnanms Tekcra
TapMOHUYECKHX KOJCOaHHSIX TOYKH 3P EHUSI MPUPOIY yueOHUKA.
16/ MEXaHUUYECKHE 3aTyXaroIuX
4 FapMOHUYECKHE KOJIeOaHuH ¢
KoneOaHus JIMHAMUYECKOHN U
SHEPreTUYECKOU
TOUYEK 3PEHHUSL.
Brenyxnennsie konebanus .PesoHanc. 10.10 [lonsiTue BRIHYXIEHHBIE | XapaKTepHBIE Amnanu3 Tekcra

17/




5 konebaHus. YcnoBus 0COOEHHOCTH Y COCTaBJICHUE
CYIIIECTBOBAHUS BBIHYKICHHBIX BOIPOCOB ISt
BBIHYKJICHHBIX KOJICOAHUI CHCTEMBI. | MPOBEPOYHOIO
KoNeOaHuii. pe3oHaHca. YMeTb NPUBOAUTH TecTa ¢
MIPUMEPHI, YMETh Y4ETOM
CpaBHHMBATh rpad)uKu | OCOOCHHOCTEH
3aBHCHMOCTH COCTaBIICHHS
PE30HAHCHBIX TecTa.
KPHBBIX OT TPEHHUS B
CHCTEME.
Kontponbshas padora Nel o Teme 1 11.10 | 3HaTh OCHOBHBIC MOHATHS | [I[pUMEHSTH IpH Odopmienne T-19
18/ «MexaHnuecKrue KoJIeOaHms». JTAHHOW TEMBI. pelleHny 3a/1a9 3ajad , (1, 36)
6 OCHOBHBIE orpe/ieNieHne
napamerpsl 1 napamMeTpoB
(b opMyJIBL o rpaduky.
Hexkotoprie
3aja49u K. p. —
DJIeKTPOMArHUTHbIE K0JIeOaHusI. 11 5,6
(1,106-113)
16.10 JleMOHCTpaI1IO
OITBITA C MOTYYCHHEM
JJIEKTPOMATHUTHBIX
KoJIEOaHHU,
19/ B3aMMHBIC
1 MPEBPALICHUS CocrasieHue
TousTHS AIIEKTPUUECKOTO U BOIPOCOB JIJIs
CBOOO/THBIE U BBIHYKICHHBIE JJICKTPOMATHUTHBIX MarHUTHOTO TIOJIEH B | TOCIIEAYIOIIEr
3JIEKTPOMArHUTHBIC KOJCOaHMUS. KOJNeOaHMii , KOJIe0aTETbHOM 0
KonebaTensHbIid KOHTYP. 1 KoJle0aTenbHBINA KOHTYP. KOHTYpE. 00CYyXICHUSI.




Ananoeust mesHcoy MexaHuiecKumu u 17.10 | 3HaTh, YTO OCHOBHBIE YMeTh HaXOAUTh Ananus
INEKMPOMASHUTHHLIMU KOACOAHUSAMU. 3aKOHOMEPHOCTH AHAJIOTHIO MEXIY BOITPOCOB MO
Ypasnenus , onucvisarowue npoyeccol 8 KoNeOaTeNbHBIX bu3nyecKUMHU TeMe.
20/ | korebamenvrom KoHmype. MIPOIICCCOB JIJIs BEIIMYUHAMH,
2 KonebaHuil oo XapaKTepU3yIOIUMH
(bu3MUECKON TPHPOJIBI MEXaHUYECKHE U
YHUBEPCAIbHBI. JIIEKTPUIECKUE
KoJebaHusl.
[leprion cBOOOMHBIX AIIEKTPHYECKUX 18.10 | Ilomsitie 00 MaeaILHOM PackprITh 3amoMHUTh JLP.-4(Y,
KoneOaHui. KOHTYpE U (U3UYECKHIA CMBICIT TabnuIry 386) mim
21/ rapMOHUYECKUX XapaKTEePUCTHK pa3HbIx BuioB | http://barsic.sp
3 KOJIEOAHUSX. KOJIEOaHHIA. KoJiebanuii, bu.ru/mwww/la
pelueHue b_dhtml/11-
3a/1a4. 2/index.html
[lepeMeHHBII IMEKTPHUECKUI TOK. 23.10 | TlonsTHe 0 mepeMeHHOM YMeTh HAXOIUTh Ananus T-20
TOKE, KaK BBIHY)KICHHOM | MTHOBEHHOE MIPOBEPOUHOM (1, 39)
99/ JIIEKTPHIECKOM 3padyeHne J/(C, paboTHIL.
4 KONeOaHuH. HaNpsHKEHUS U TOKa,
HCXOIS U3 TPaUKOB
WJIY YpaBHEHUN.
AXTUBHOE, EMKOCTHOE W HHAYKTUBHOE 24.10 | OmpeneneHnve, OCHOBHBIE | YMETh HAXOIUTh CpasautensHa | JL P.-5(V,
COIIPOTHUBJICHUE B 1IN TTEPEMEHHOTO 0COOEHHOCTH aKTHUBHOTO | JICHCTBYIOIIEE, s paboTa ¢ 388)
TOKA. , EMKOCTHOT'O U MTHOBEHHOE rpaduKamH ,
23/ WHIYKTUBHOTO 3HaYEHHUE CHIIBI TOKA HaBBIK
5 CONPOTHBIICHUS. W HaIPsDKEHUS. 00001IeHHs
rpaduuecknx
HUCCIIENOBAHUN
Onexmpuueckuti pe3oHauc. 25.10 | 3HaTh CymIHOCTH Bripaxats ycnoBue Odopmienue T-21
241 MPOLIECCOB , pe30HaHCa, HAXOUTh | pedepara o (1, 41)



http://barsic.spbu.ru/www/lab_dhtml/11-2/index.html
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6 MPOUCXOASALINX TIPH aMIUTUTYIHOE MPUKIaTHOM
pe30HaHCe HATIPSDKEHUH. | 3HAYCHHE 3HAYCHUH
YCTaHOBUBIINXCS AIIEKTPUIECKO
KOJICOaHHIA. r'o pe30HaHca.
I'enepatop Ha TpaH3UCTOpE. 7.11 ®Du3nUecKue OCHOBHI YMeTh 00BSACHATH [ToBTOpEHUE
ABTOKONEOAHMS. PpaboThI ANEKTPUIECKON paboty TpaH3ucTOpa MaTepuana
25/ aBTOKOJIE6ATENBHON 110 TIEPHOJIAM.
! CHCTEMBI.
I'enepupoBaHue 3€KTpUIECKON 8.11 YerpoiicTBo u pabory YMeTb 00BSACHATH Ananms
26/ | sueprum. reHepaTopa MepeMeHHOro | MPUHIUIHATIBLHOE JIOTIOJTHUTENLH
8 TOKa. YCTPOICTBO oro Marepuana
MPOMBIIIICHHOT'O JUTSt
Hazuauenue , ycrpoiictso | ... epatopa ompesienenus
Tpancgopmamopul Ilpouzsoocmeo , 13.11 - o T.P.-6 (V,
, IPHHIWII ACHCTBUS
DU 1 UCHOTb30GAHILE MEPEMEHHOr0 TOKa. MPEUMYIIIECTB 390)
hepe TpaHcopMmaTopa. .
INEKMPUUECKOU IHep2Ul
3HaTh OCHOBHBIE Jers oOwreHT, ICKTPHICECKO
TIPUHITHUITBI TPOU3BOJICTBA UIOITHE TONOCTOT i SHeprim
pUHII p 1 X0/1a ¥ PeXUMa nepet
27/ U Tiepeaavn
Harpy3KH.
JPYTAMHA
9 JJIEKTPOIHEPTUHU
BUJIAMH
SHEPTUHU.
Pemenne 3ana4 o teme: 14.11 | 3HaTh OCHOBHBIE Ymers HaxoauTs o | Odopmienue
28/ «JNeKTpoMarHuTHas UHIYKIHS. TIOHSITHSI I OCHOBHBIE rpaduKy U 1o 3ajad.
10 DNeKTpOMarHUTHBIEC KOIEOaHUS». XapaKTePUCTUKU dopmyine Jlornueckoe
3JIEKTPOMArHUTHBIX ¢dusnueckue U3JI0KEHHE




KonebaHui. napamerpel. X072 pelIeHHS
3ajad.
KontponbsHas pabora Ne2 1o Teme: 15.11 | 3HaTh OCHOBHBIC YMeTh NPUMEHSITh OdopmieHue
«NEeKTpOMArHUTHAS UHTYKLIUS TIOHSITHSI MaTepraia rpaduKy U GOPMYIIBI 3a1a4 1
29/ | DnekTpoMarHuTHBIE KOJIeOaHM.» riaBel 2-4 JUTSL OTIpeieTICHUS JIOTHYECKoe
11 HEO0OXOIUMBIX HN3JI0KEHUE
XapaKTEPUCTHK. xoza
peleHus.
Mexanu4yecKkue BOJIHBI.
Bonnossle siBiieHus1. Pacripoctpanenue 20.11 | IlonsiTMe O BOJHOBOM Ymerb Beinenenne Hekoropsie
MeXaHMYECKHUX BOJH . JTMHa BOJHEIL. JBWKEHHH, KaK Tpolecce | KiacCH(pUIUpoBaTh OCHOBHBIX 3a]a49u K.
CxopocTs BOH. Y paBHEHUE Oeryriei pacripocTpaHeHus BOJIHBI Ha MTOHATHN p-—7.8
30/ | BONHBI. KoneOaHuil B MPOJIONILHBIE U maparpados, (1,114-121)
1 IIPOCTPAHCTBE C TEUEHUEM | IIONEPEUHBIE , COCTaBJICHHE
BPEMEHH. IIPUBOIUTH IPUMEPH! | IJIaHA OTBETA.
9THUX BOJIH.
[loHsATHS O [UIMHE BOJHEI , Amnanus
€ro CKOpOCTH, SHEPTUN XapaKTepUCTH
BOJIHBI K BOJIHBI.
Bonnwt 6 cpeoe. 21.11 | IloHsTHs IIOCKAst BONHA, | YMETh HA IIpUMEpe Pemenune
31/ BOJIHOBAsI IIOBEPXHOCTB, 3BYKOBOW BOJIHBI TECTOBBIX
2 ({pOHT BOJHBI , OTIpENENATh JaHHBIE 3aJlaHui, ero
ctepuyeckast BOIHA. TTOHATHSL. odopmiteHue.
DJIeKTPOMATHUTHBIE BOJHBI.
ONeKTpOMarHuTHas BOJIHA. 22.11 | 3HaTb MEXaHU3M YMeTh BBIOUPATh Ymers
32/ BO3HUKHOBEHUS CHCTEMY OTCUeTa ISt HaXOJIUTh
1 BKCVHepHMeHTam’HOG obHapysKeHHe U 3JIEKTPOMArHUTHBIX BOJIH. | OOHApy>KEeHHsI 3aBHCHMOCTh
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH. COCTARIIOMHUX B 1 MeKITY

3HaTh MMPAKTUYICCKUC

IIJIOTHOCTBIO




YCJIOBUS U3Ty4EHHUS
3JIEKTPOMAarHUTHBIX BOJIH
U UX CBOMCTBA.

E

YMeTb onpenenrsb
B CXEME IIOJI0KEHUE

MMOTOKA
W3ITyYCHUS U
paccTOsIHHEM
JI0 HICTOYHHKA

KiItota 1 . Y 4aCTOTOU
MaKCUMaTbHON
JUTMHBI BOJTHBI UJTH
YacTOTEHI.
[110THOCTE OTOKA 3IEKTPOMArHUTHOIO 27.11 | 3HaTh SHEpreTUYecKue YMeTh HaxoIUThb
W3ITyYeHMs]. XapaKTEePUCTUKH 3aBUCHMOCTH MEXKTY
/ 3JIEKTPOMAarHUTHOMN MJIOTHOCTHIO TIOTOKA
33 BOJTHBI ; DHEPTHUS , M3IIY9CHUS U
TJIOTHOCTH IMTOTOKA PacCTOsTHHEM 0
W3ITyYCHHUS. WCTOYHHKA U
4acTOTON
H3zobpemenue paouo A.C. Ilonosvim. 28.11 | 3HaTh NPaKTUYECKOE YMeTh 00BACHSTH [ToBTOpEHME
THpunyunsl paduocessu. MIpUMEHEHE (GYHKITUY KaXKI0H TEMHI :
3JIEKTPOMAarHUTHBIX BONIH, | 4acTu nepenatomiero | «llomympoBon
Mooy. ”ﬂ”v”ﬂ uydemexmup osanue. (hU3UICCKUIT TIPUHIIATT Y MPUHUMAIOIIET O HUKOBBIN
24/ Ipocmeriwuii paduonpuemHux pPaBoThI yCTpOiiCTBa. HOI»
3 pamuoreneOHHON CBS3H. .
3HaTh YCTPOHCTBO AHanu3
3HaTh uznUecKue MpoCTeNIero Marepuana u
TIPUHIIATIBI paaroNprUeMHHKA H pernreHue
aMIUTATYTHOH MOTYJISINHN | Ha3HAYEHUE €ro 3a/ad.
U JIETEeKTUPOBAHUS OCHOBHBIX YacTel
Pemenue
PacripocTpanenue paanoBoIH. 29.11 | CsoiicTBa paMOBOIH YMerp onucaTth 3a/1a4 , aHAJIU3
35/ | Paguonokanus. Pa3IUYHON JUIMHBI, YCTPOICTBO TEeMBI II0
4 NPUHIAIT PAAOIOKAMK | PAJUOTIOKAIIMOHHONW | Y4€OHUKY U 110
TeneBunenue .PazButue cpeacTB CBA3U. W IpHMeHeHHe. CTAHIMH. OTOIHUTE/IbH




3HaTh IPUHIUI

YMers pelatb on
nepenavy v npruema pacueTHbIe U JUTEpaType.
TENEeBU3MOHHOT O Ka4eCTBEHHBIC
M300pakeHUsI. 3aJlauu Iloarorosuts
MaTepual 1o
1 4,12 PacKpBITHIO
JIOCTH>KEHHAN
HayK{ B
pa3BUTHH
36/ IIoBTOpEHUE TEMBI : IToBTOpEHUE TEMBI : | CPEICTB CBSI3U.
5 «TonynpoBOIHUKOBBIN «[TonynpoBoIHHUKOB
O BIH O Odopmitenne
pacueTHbIX U
Pewenue 3aoay no meme AHanu3 Marepuana u AHanmu3 Matepuana | KaueCTBEHHBIX
«OnexkmpomazHummubsie 80IHbLY. pemieHne 3ajad. U pelIeHrne 3amad. 3a/ad.
1 5.12 CucreMaTH3up
37/ O06006maromnwii ypok :«OCHOBHEIS YMeTh IPUMEHSTh OBaHUC U
6 XapaKTEePUCTHUKH, CBOHCTBA U 3HaTh B3aUMOCBSI3h OCHOBHBIC TIOHSITHS U obobmIeHne
WCIIONIB30BaHME AJIEKTPOMATHUTHBIX MarHATHBIX H (hopMyIIBI IpH 3HaHUH 10
BOJTH 3JIEKTPUIECKUX TIONEH. pelIeHnn 3a/1a4. TeMe.
OnTtuka 21 T-25
(1, 48)
Ceemosble 60J1HbL. 16
PaszBuTHe B3r1s10B Ha pupoAdy ceera. | 1 6.12 3HaTh 3HaYCHHE CBETA B YMeThb pacKpbITh [ToBTOpHUTH
CkopocTh cBeTa MMO3HAHHUH YeJIOBEKOM CrocoOBbI M3MEPEHUS | TeMbI: «3aKOH
OKPY’KaroIIero Mupa, CKOpPOCTH CBeTa. MPSIMOJIMHENH
38/ WCTOPHIO Pa3BUTHS oro
1 B3TJISI0B HA TIPUPOILY pacnpocTpane
cBerTa. HUS CBETaY,

«I[lonsTHE O
CBETOBOM




Ty4dey,
«ConHeuHoe u

JIyHHOE
3aTMEHHE,
«3aKOHBI
OTpaXKECHUS
CBETa.
Tpunyun Iotiecenca. 3axon ompasicenust 11.12 | 3HaTh ONTUYECKHE ‘YMeTh Ha OCHOBE YMerh pemarth T- 26
ceema. SBJICHUS Ha TpaHUIle ABYX | MpuHUHMMA [ folrenca 3a/1a4uu ¢ (1, 50)
39/ cpeln, TPHUHIIHII BBIBOJIUTH 3aKOH WCIIOJIH30BAHH
5 T'toiireHca, BUbI OTPAKEHUS CBETA, €M MOHSATHS
OTpa)kKEeHUS CBETA. CTPOHTH «CBETOBOU
n300pakeHus B Iyd»
TIJIOCKOM 3€pKalie.
3aKOHBI MPEITOMIICHHS CBETA. 12.12 | 3HaTh 3aKOHBI YMeTh MToKa3bIBaTh Paz6op
JlaGoparopHas pabora Ned «M3mepenne MIPEOMIIEHUS CBETA, XOJ1 Jlyda B MIPU3BME U PUCYHKOB,
MTOKa3aTeNs MPETOMIICHUS CTEKIIa» (hr3mUecKuil CMBICIT TIJIOCKO- BEITIOJTHEHUE
MOKa3aTess MPEIOMIICHUS | MapaljielbHON nabopaTOpHOM
Ha OCHOBE MTPHUHIINTIA TJIACTHHE W BECTH paboTEL.
T'rolirenca, ornuuue pacyeThl HyKHBIX
40/ a0COIIOTHOTO TTOKAa3aTeNs | apaMeTpoB,
3 TIPETIOMIICHHSI OT coOpatb
OTHOCHTEIHHOTO. mabopaTOpPHYIO
YCTaHOBKY.
[Iposectu

WU3MEpeHUs 1
BBIYHMCIIEHHUS 110
WHCTPYKITHH.

CrnenaThb BBIBOJIL.




THonnoe ompascenue. 13.12 | 3HaTh mpu KaKOM YMeTh MoKa3bIBaTh Pazbop
YCIIOBUY MPOUCXOIUT XOJ1 JTy4ya Ha TpaHuIle PUCYHKOB.
a1/ SIBJICHUE MTOJTHOTO Pa3IUYHBIX CpeJl IPH
4 OTpa)KCHUS CBETA, MTOJTHOM U HETIOJIHOM
MOHSATHE MPEACTHLHOTO OTpayKeHUH.
yIJia MOJHOTO
OTpakeHUSI.
Pewenue 3a0au no meme: «3axomnvi 18.12 | 3HaTh 3aKOHBI YmMmerb Pemienue
NPENLOMNEHUS U OMPAIHCEHUS CEEMAY. OTpa)KeHUs U paccMaTpuBaTh X011 KaueCTBEHHBIX
42/ NPEIOMIICHHS CBETA. Jy4a B Pa3iIMYHBIX 3ajay.
) CUTYalusiX : H-p NpHU
MOBOPOTE 3epKaya Ha
HEKOTOPBIN yrodi.
JIunza. [Toctpoenne n3o0paxeHwi , 19.12 | 3uHaTh ompeneacHHUE YMeTh CTPOUTh [Toctpoenue
nmaBaeMbIX TuH3aMH. JlabopaTopHas TOHKOM JIMH3BI U €r0 M300pakeHUe B M300pakeHUH
pabota Ne5: «Onpenenenue GOKYyCHOTo XapaKTEePHUCTHK: TJIABHOK | coOMparoIiei u , TaBaeMBIX
pacCTOSHUS W ONTHUYECKON CUIIBI ONTHUYECKON OCH , paccerBarolen JIMH3aMHU-
43/ | cobuparoriieil TUH3BD). MOOOYHON ONTHYECKON JUH3aX co0paTh BBITIOJTHCHUE
6 OCH. 1ab0paTOpPHYIO nabopaTOpHOM
YCTaHOBKY, paboTEL.
MIPOBECTH U3MEPEHHUS
Y BBIYUCIICHUS TI0
WHCTPYKITHH.
Pewenue 3a0au no meme: 20.12 | 3uaTh BBIBOX (hOPMYIIBI Y™merb Pemenune
«Ilocmpoenue uzobpasxicenuti, TOHKOU JIMH3BI paccunTHIBATh 3a/ay , ux
44/ | oasaembix ntuHzaAMUY. ONTUYECKYIO CHITY odopmiteHue.
7 JIMH3BI , €0
JIMHENRHOE

YBCIMYCHUC.




Kontponshas padora Ne3 mo teme : 25.12 | 3mnatp MaTepuai rmaBel 8 | YMeTh pemartb U Pemenue K. p.-10
45/ ['eoMerpuueckast ONTHKAY. oopmITATh 3a/1a4. (1,126-129
g pacueTHbIe 33/1a4H U
3a]auy Ha
MOCTPOCHHUE.
Jlucnepcus ceema. 26.12 | 3uatp ombIT HeioTOHA, VYmerb AHanu3 Tekcra
TIOHSITHE JUCTIEPCHH aHAIIM3UPOBATh W COCTaBJICHUE
46/ CBETa, CIIEKTPA. (usnueckune IJlaHa OTBETa
9 SIBJICHUS1, CBSI3aHHBIE JUTst
¢ JUcCIepcuel cBerTa. PacKphITHS
TEMBI.
NnTepdhepeHnns MexaHn4ecKuX BOJTH U 27.12 | 3HaTh TIOHSTHSL: YMeTb CTPOUTh XOx Ananms
cera. Hekoroprie npumeHeHus UHTEpEepeHnns , Jy4ed B TOHKHX Ka4yeCTBEHHBIX
uHTEepPEpeHINH. KOI€pEHTHBIE BOJIHBI, IUIEHKaX U B 3ajady.
47/ IIPOCBETJIEHUE ONTUKU. Ipocioiike BO3ayxa
10 MEXJy CTEKIISTHHOU
IJIACTHHKOMN H
MTOJIO’KEHHOM Ha Hee
IIJIOCKOBBITYKJIOW
JIUH30M.
Hugpparxyusa mexanuueckux 80H. 9.01 3HAaTh omnpeneneHne YMeTh 00BSCHATH Pemenune
48/ IU(QPaKLIH, TEOPHIO MPUYUHBI 3a/1a4, aHAIIN3
11 | Audpaxyus ceema. Openens, audpakuys Ha | JUPPAKLIUH TeKCTa
KPYTJIOM OTBEPCTHUU yueOHUKa.
Hudpakpronnas pemerka. 10.01 | 3Hatb ycTpoOHCTBO Cocraienue
;_12/ Jlaboparopnas pabora Ne6 «M3mepenue OIITHYECKOro pudopa TECTOBBIX

JJINHBI CB €TOBOI BOJIHBI.

JQpaKIOHHOM
PEILIETKH, YCIOBHUE

BOIIPOCOB 110
TEKCTYy




MaKCMMyMa U MUHUMYMaA.

yueOHHUKa C

Y4EeTOM
ocobeHHoCTEH
COCTaBJICHHUS
TecTa.
IToBTOpPUTH
ITOHATHS :
MPOOIbHAS
BOJIHA ,
rorepeyHast
ITonsipuzanusg ceera. IlonepeuHocTsb 15.01 | 3uHatb B yeM YMers JoKa3blBaTh Peuienne
50/ CBETOBBIX BOJIH. 3aKJIIOYAETCS SIBJICHHE MOMEPEYHOCTh 3a/1a4 u3
13 MOJIIPHU3AlMK CBETa, CBETOBBIX BOJIH. TecTa.
TIOHSITHE €CTECTBEHHBIN
CBET, TIOTIepEYHAs BOJTHA.
Buowr uznyuenuii. Ucmounuxu ceema. 16.01 | 3HaTh KIAcCH(pHUKAIMIO YMeTh 00BICHATH AHanmm3
51/ U3IIy4EHUW U IPUMEPHI MIPUPOY U3ITYUESHHS BOIIPOCOB M
114 HCTOYHHKOB CBETA. Y TIOTJIOIIECHUS CBETa | IOATOTOBKA K
TEJIaMH. TECTY.
CHeKTphl U CIEKTPAJIbHBIN aHaIN3. 17.01 | 3uartp pacmnpeneieHue YMeTh paznmdaTh CocraBienue
Jlaboparopnas pabora Ne7 SHEPTUU B CIEKTpE. COCTOSIHUS BEIIIECTBA | INIaHA OTBETA
52/ | «Habmonenue cruionHoro u VYerpolictBo 10 UX CIEKTPaM. 10 MaTepuany
15 | TUHEWYATOro CIIEKTPOBY. CIEKTPOCKOIIa U TEMBEL.
cnekrporpada. CocTaBUTH
COOOIIIEHHE 10
ouorpacdun
Pentrena.
53/ | MH(]ppakpacHOe 1 ynbTpaduoneToBoe 22.01 | 3HATH OCHOBHBIE YMeTh onpeaensith Pazbop
16 | m3nyuenue. PeHTreHOBCKOE M3ITyYeHHE. CBOIiCTBa MH(PAKPACHOTO | JMANA30H JUINH KayeCTBEHHBIX

, YIbTpa(HOoIEeTOBOTO U

BOJIH JaHHBIX BUI0B

BOIPOCOB 110




[Ikana 37eKTPOMAarHUTHBIX U3ITyYCHHM, PEHTT€HOBCKOTO W3Ty4eHHUs, TeMe.
U3ITy4YCHHUS, XapaKTepu30BaTh Cocrasnenue
pacmpenenenue 3aBHCHMOCTh TaOJIUIIBL: BU]T
W3JTYYEHHH 10 JITMHAM CBOMCTB M3Iy4EHUS W3TydeHUsI
BOJTH. OT JIJIMH BOJTH. JIMarnasoH,

HCTOYHUK,
CBOICTBA,
MPUMEHEHHUE,

DJIeMEHTHI TEOPUH OTHOCHTEIbHOCTH.

3akoHvl 31eKmpoOOUHAMUKU U NPUHYUN 23.01 | 3HaTh MOHATHS «TEJIO YMeTh 00BSACHUTD Anamms

OMHOCUMENLHOCTH. OTCUEeTa», «CUCTEeMa TIPUHITHIT M3Y4YEHHOI0
OTCUeTa» , HepIHalbHAs | OTHOCHUTEIHLHOCTH MaTepuaa,

54/ cucTemMa orcyera. lamunes, onbIT A. TTOBTOPCHUE
17 MaiikenbcoHa u TEMBI
3. Mopim. «OTHOCHUTEIIbH
0CTh
JIBYKSHHUSD.

[TocTynaTel TEOpHH OTHOCHTEIHHOCTH. 24.01 | 3HaTh QuU3KNUIECKOE YMeTh IPUMEHSTh Pemenne

PensituBuCTCKAN 3aKOH CITOKEHUS COJIep)KaHUE MOCTYNIATOB | UX JUIA 3a/maq u

CKOpOCTEH. TEOPUHU JTIOKa3aTeNbCTBA MMOBTOpEHUE

55/ OTHOCHTEIHHOCTH. CIIEJICTBHIA TEMBI
18 crieuaIbHON Teopuu | «JIBuxkeHue
OTHOCHTEIHHOCTH. TeIna Mo
NEUCTBUEM
HECKOJIBKUX
CHI.
56/ | 3asucumocms maccyl 0om CKOpOCHU. 29.01 | 3Hatp pU3MUECKYIO YMerb NpUMeHATh Pemenue
19 | Pensamusucmckas ounamuxa. CYIITHOCTh 3aKOHA AJIEMEHTHI 3ajad,
B3aMMOCBSI3H MACChI PENATUBUCTKON MOBTOPEHHUE




CKOPOCTH, TPaHULIBI JUHAMUKH. Tembl «Cuna u
NPUMEHUMOCTH HUMITYJIBC).
MexaHuku HeroToHa.
CBs13b MEXy Maccoil 1 SHEeprUei. 1 30.01 | 3HaTh pusHYECKyIO YMeTs pemiath Ananus
57/ CYLIHOCTBH B3aUMOCBSI3U 3a]a4u C KpaTKux
20 MAacchl ¥ SHEPTHH. MIpUMEHEHNEM WTOTOB TJIaBbI
TIOHSITHSI SHEPTUSL. 9
Kontponbshas pabora Ned4 «CperoBasi 1 31.01 | 3HaTh MaTepua rjiaBbl YmMerThb periath OdopmieHue
58/ | BonHa. M3nydyeHne M CIIEKTPHI» 8,9. 3aJIa4yM, yYUThIBas 3a/1ay4.
21 JIOTHYECKYIO
HEMOYKY pelIeHNUSsI.
KeanrtoBas pusuka 27
Csemogble Keanmul 8
3apoxaeHre KBAaHTOBOW TCOPHH. 1 5.02 3HaTh TEOPHUIO 11O TEME : YMeTh naTh aHAIHA3
«3IeMeHTHI TeOpuu HCTOPUIECKOTO
59/ Dorosdexr OTHOCHUTEITBHOCTH». Mmarepuaia mno
1 3HaTh IOHATHE BapO)KI[erI ©
KBAaHTOBOW TEOPHH.
thoroaddexra
1 6.02 3HaTh 3aKOHBI YMers oTBeuaTh Ha
thoroaddexra . KadeCTBEHHBIE
Teopus ghomospghexma. BOMPOCHI 110
60/ Powsenite s nd n 3naTh nousaTus «Pabdora borosbdexty ,
2 puMenenie BeIXO/a» «KuHeTn4yeckas

ypasHeHuti JUHWMeHA.

SHEPTUs», PopMyy
CBSI3U MEX]Y TMHOU
BOJIHBI M YaCTOTOM.

YMETh OOBSCHSTH
3aKOHBI Ha
OCHOBaHUHU
KBaHTOBBIX




IIPENCTABICHUN.

‘YMeTb BbIpakaTh
CKOpPOCTb ,
noctosiHayo [lnanka
u3 GOpMyIIBI
OWHIITENHA.

61/

DoToHEbI.

[Mpumenenue porodrpdexra

7.02

YMers oTBEUaTh Ha
KaueCTBEHHBIC
BOIIPOCHI 110
doroaddekry ,
YMETh OOBSICHSTH
3aKOHBI Ha
OCHOBaHUHU
KBaHTOBBIX
MpEeACTaBIICHU.

YMeTh BbIpaxaTh
CKOpOCTb ,
noctosiHHyto Ilnanka
n3 (popMyITel
OWHIITEHHA.

62/

DoTOHBLI.

[Ipumenenue porordderra

12.02

3HaTh OIpeNEeneHe
thotona.

IIpumenenue

thoroaddexra

YMeTs onucartsb
YCTPOHCTBO U
MPUHUMI ACHCTBUS
(hOTO3IIEMEHTOB,
¢doropene u
¢doTope3ncTopoB

63/

Jlaenenue ceema.

13.02

[Ipumenenue

YMers 00BICHATH
JIaBIIEHUE CBETA C
TOYKHU 3pEHUS




horoaddekra

3IEKTPOMArHUTHOU U
KBaHTOBOM TE€OPUIA.

64/ XUMHUYeCcKoe IeHCTBUE CBETA. 1 14.02 | 3uHaTh ompeneicHHE VYmers Pemenue
5 (hoToXxUMHUYECKOI (hopMyIHpOBaThH 3a/1ad.
peakiuu, GpoTocHHTE3A. 3aKOHBI (DOTOCHHTE3a
Pewenue 3adau no meme «Ceemogvie 1 19.02 | 3HaTh OCHOBHBIC YmMmerb Pemenne
K8AHMbLY TIOHSATHUS U 3aKOHBI aHaJIM3UPOBATh TECTOBBIX
65/ thoroaddexra. POOIEMHYTO 3aaHAH.
7 CUTYalIUIO 33/1a4d U
WCKaTh IyTH
paspelicHus.
Kontponehas padora NoSmo Teme 1 20.02 | 3HaTh MaTepual riaBbl YMers pemaTth Haspix
«CBETOBBIC KBAHTED 11 3a/1a9u ¢ o opMIIeHUS
66/ UCIIOJIb30BaHUEM 3a71a4 u
g TEOPUHU O CBETOBBIX MOJITOTOBKA
KBaHTax . co001IeHus 0
ouorpadun O.
Pezepdopna.
ATOM H aTOMHO€ SIJPO. 19
Onsitel Pezepdopaa. Snepnas monens 1 21.02 | 3Hath YMeTh pacKphITh AHanmu3 TeMbl
aToma. MOCJIEI0BATENHbHOCTh HECOBMECTHUMOCTh W COCTaBJICHUE
Pa3BUTHS yYCHUS O TUTAHETAPHOM TTaHa OTBETa
67/ CTPOCHHH aTOMA. MOJIETTH aTOMa C MO TEKCTY
1 3aKOHAMHU MEXaHUKHU ydeOHHKa ’
W DJICKTPOJANHAMHKH. | JOMOJTHUTEIbH
ot
JTUTEpaType.
Keaumoevie nocmynamer bopa. Modenv» | 1 26.02 | 3HaTh YMerb n300paxarhb Ananus

68/




2 amoma 6000opooa no bopy. MOCJIEAOBATENBHOCTD JrarpaMmmy Tpex BOIIPOCOB TIO
MYTH BBIXOJIA U3 KPU3KHCA | SHEPTeTHYECKUX TEKCTYy U
KJIAaCCHYECKOW (DU3HMKH , 0 | YPOBHEH U pelieHue
BO3HUKHOBECHUH OIIpeIeNsITh 3a7ad C
KBaHTOBOW (hH3UKH. BO3MOXKHBIE HaCTOTHl | COOTBETCTBYIO
H3JIy4YEHUs [IpU LIAM
nepexoJie U3 OMHOro | oopMIIEHHEM
COCTOSTHUSI B JIPyTO€. 3ajad.
BreinyxeHHbIe U3Ty4YEeHHs CBETA. 27.02 | 3HaTh noOHSTHE YMmerh 00BACHUTD CucremaTusarg
JlazepsL. MHIYLIPOBAHHOIO YCTPOICTBO Vs 3HAaHUI
69/ U3JTydeHusl, CBOUCTBA pyOHMHOBOTO Na3epa. nyTeM
3 Ja3epHOro H3IyYeHN S, U3yUYCHHS
MPUHIUI ACHCTBUS KPaTKHAX
Ja3epoB. UTOTOB TJIaBbI
12
Merompl HAOIIOACHUS U PETUCTPALIUN 28.02 | 3HaTh CyTh YMeTh pacKphITh Perrenue
PaIoOaKTUBHBIX H3ITy9eHUH. COBPEMEHHBIX METOIOB NPUHLAI ASHCTBUS U TecTa.
70/ OoOHapyXeHUs U Ha3Ha4YeHHe
4 HCCIICIOBAHMS MpUOOPOB ,
JJIEMEHTAPHBIX YaCTUIl U | PETUCTPUPYIOLINX
SICPHBIX MIPEBPAIICHUI. | DIIEeMEHTapHBIE
YaCTHIIBL
OTKpBITHE PaINOaKTHBHOCTH. Anb(da-, 4.03 3uath ombIT bekkepens, YMeTh onpenensiTh Pemenune
Oera-, 1 raMMa- U3JTy4EHHS. onpeneneHne CBOICTBa 3amad,
PaIMOaKTUBHOCTH, COCTaBJISIOIINX HIOBTOpEHUE
7y COCTaBJISIOIINE U3ITy4eHUH , TEMBI
5 PaIMOaKTUBHBIX OTJINYUS , TUANa30H «JleiictBue
U3ITydCHUH. JUTH BOJIH. MarHuTHOTO
NoJIst Ha

JIBIDKYIIIMMCS




3apsi.

PagnoakTuBHBIC TPEBpAILICHUSI. 5.03 3HaTh MPUPOTY YMeTh 3anuchiBaTh Pemenne

72/ PaaroaKTUBHOIO paclajga | peakiuu aabda-, 3a/1a4d ¥ X

6 U ero 3aKOHOMEPHOCTH. Oera-, ramMma- oopmiienue.

pacnajios.
3axon paouoaxmuenozo pacnaoa. 6.03 3HaTh TOHSTHE TIepHo/ia | YMETh IPUMEHSTh Anamus u
Ilepuoo nonypacnaoa. noJypacnasa ,BbIBOJI 3aKOH IIPH PELICHUH KOHCIIEKT

73/ 3aKOHA PaJIMOAKTUBHOTO | 3a/1ad. TEeKCTa ,

7 pacmnana, ero pelieHue
CTaTUCTUYECKUI 3aJ1aq
xXapakrep.

W3oTombI, NX MONy4eHHE U IPUMEHEHUE 11.03 | 3mHare mpuHIKO YMeTh NpuMeHsTh Pemenne

.bruonornueckoe neiicteue HOJyIeHUS 1 pemIaTh 3aa4u C TECTOBBIX

paIoaKTUBHBIX M3ITyYeHUH. HPUMEHEHHS HCTIOIb30BaHNEM 3amad.
PaIMOaKTUBHBIX M30TOIIOB.

74/ W30TOIOB B Pa3IMIHBIX

8 OTpacisIX HAYKH U
TexHuku [IpaBuiia
3alIUTHl OT
PaIMOaKTUBHBIX
U3IIy4ECHUH.

Omxpuvimue HelimpoHa. 12.03 | 3naTh mpUHOUIT YMeTh IpUMeHSITh Pemenne
MCKYCCTBEHHOT'O OCHOBHBIE (popMyibl | Tecta. [loBTOp
HpeBpaIIeHUs] AaTOMHBIX . TPaBUTALIUH, €HUE TeMBI
75/ saep, OTKPBITHE TUTOTHOCTH IS «Cnna
9 HEHUTpOHa. pelIeHus 3a1a4. BCEMHPHOT'O
TSATOTEHUS,
aHaJM3

BOIPOCOB K




TEMC U

MOJIPOOHBIT
OTBET.
CtpoeHne aToMHOT 0 sizipa. SnepHbie 13.03 | 3marp Momens spa YMeTb NpUMEHUTH [ToBTOpeHue
CHJIBI. DHEPTUs CBA3U aTOMHBIX sIzIep. aTroma , HOBBIM BUJ bopmyny SHEpruu TeMBI: «3aKOH
BSaHMO}IeﬁCTBHﬁ MCXKOY CBs3H aTOMHBIX A0€P COXpaHCHUMA
76/ YacTUIAMHU , JUISL pElIeHus 3a1ay. TOJHOU
10 COCTAaBIISIIOLINMHU SIIPO MEXaHUYECKOM
aToma.. JHEPTUNY,
peleHne
3aJ1a4 U UX
odopmiteHue.
SnepHble peakiuu. 18.03 | 3HaTh BO3MOXKHOCTH YMeTh 3aIMChIBATh IMoaroroska
npeoOpa3oBaHus saep STIEpPHBIC PEaKIH , COO0IIEeHUH 0
XMMHYECKUX DJIEMEHTOB. | 3aKOH COXpaHEHHS B 3HAYCHUHU
77/ IIepByto SIIEPHBIX PEAKIUSX. SITEPHBIX
/11 OCYIIECTBIICHHYIO PpeaKIHii,
YEIOBEKOM SAEPHYIO perieHne
PEaKIHIO. 3amad , ux
odopMITcHHE.
DHepeemuueckuil 8b1X00 A0EPHLIX 19.03 | 3matp mMeTop pacuera YMeTh onpenensith YMmerb
peaxyuil. HHEPreTHYECKOr0 BBIXOAA | Maccy saep 10 HepEeBOUTH
STEPHBIX PEaKIUi 1 peaxIyH, mocie u Maccy u3
KI1accu(pUKaUIo pa3HUILY. OIHOM
/752/ STIEPHBIX PEAKIIHH. €TMHHIIBI

U3MEpEHUsI B
Apyryto,
pearb
337241 U
ohopmiATh




ux.

Pemenue 3ana4 Ha onpezeneHne 20.03 | 3HaTh BO3MOXXHOCTH YMeTh HCIIONIb30BaTh Hagpik
SHEPTUH BBIXOJIA SIJIEPHOM peaKinu. MPaKTUIECKOTO 3aKOHBI COXPaHEHHUs peleHus
79/ MOJTy4eHHs! OONBLIOr0 MIPU PEIICHUH 3a]a4d. | KOMOMHUPOBa
13 KOJINYECTBA SHEPTUH B HHBIX 3a/ad.
pe3ynbTaTe qeneHus
aaep.
Henenue sanep ypana . LlenHsble saepHble 1.04 3HaTh MEXaHNU3M YMers peuiathb Hagbik
peaknuu. JIeTIeHUs si7Iep ypaHa, 3a]a49u ¢ peleHus
TIOHSITHE O TIETTHBIX UCIIOJIb30BaHUEM KOMOMHHPOBA
SJIEPHBIX PEAKIUSIX. SJIEPHBIX PEAKITUH. HHBIX 337124 U
MOJITOTOBUTH
80/ COO00I1IeHHE O
MaHXITTEHCKO
114
M TIPOEKTE U
HepBOM
peakTope B
CoerckoM
Coroze 1 B
EBporte.
HoepHulil peakmop. 2.04 3HaTh yCTPOHCTBO U YMeTh 00BSICHUTH CocTaBUTH
HPUHLAI ASHCTBHS HpOLECC SIIEPHBIX cxemy
81/ AJIEPHOTO peakTopa, peaxiuii Ha SIEPHOTO
15 3HATh MTOHATHE OBICTPBIX U Ha peakTopa,
KPUTHYECKON MAaCCHI. MEJUTeHHBIX perieHne
HEHUTpOHAX. 3aaad.
Tepmosinepubie peakuuu. [Ipumenenue 3.04 3HaTh onpeneNeHue VYMerb 00bsicHUTE ¢ | CHucTemaTHsan
82/ SIIEPHOM SHEPTeTUKH. TEpMOSIICPHON pEaKMH. | TOYKM 3PEHUS 3aKOHA usl 3HAaHUH
16 COXpaHEHUs SHEprun nyTeM

mpouecC BbIACIICHUA

HU3YyUYCHUA




SHEPIUH.

KpaTKux
HUTOI'OB I''IaBbI

13
Otamnsl pa3BUTHS PU3HKH 8.04 | [ousTre 06 YMers pemath [Toaroroska
3JIEMEHTAPHBIX YACTHII, 3JIEMEHTApPHBIX YacTUIAX | 33aJla4M C TEOPETHYECKOT
83/ U MX CBOMCTBAX, HX UCIIOJIb30BaHUEM 0 MaTepHana
17 KJIaCCH(UKAIIHIO, SIIEPHBIX U s
mpeBpalieHue CBera u TEPMOSIACPHBIX TIPOX 0K TCHHSI
BEILIECTBA. peaKIuu. Tecra.
Tosmopumenvro-obobwaiowutl ypox 9.04 3HATh OIBITHBIC OCHOBBI YmMerTh periath Perrenue
«Pazeumue npedcmasnenuii 0 cmpoenuu (hU3KMKH aTOMa U 3aJIauu TecTa.
84/ | u ceoticmsax sewecmear. aTOMHOTO SI7Ipa,
18 JKCIIepUMEHTAIbHbIE
METO/IbI UCCIIEIOBAHUS
CTPYKTYpPHI BEIIIECTBA.
85/ .Kontponbnas padora Ne6«Atom u 10.04 | 3HaTh MaTepuaJ IJIaBbI YMeTh periath HaBpik
19 ATOMHOE SIIPO». 12-14 3aa4H. o opMIIEeHUS
3ajad.
CouHeyHas cucrema.
Bunumeie nBrkeHNsT HEOECHBIX Tell. 15.04 | 3HaTh MOHSTHS: YMeTh OnuchBaTh CocraBrieHue
3aKOHBI JIBHKCHUS TJIAHET. HEOECHOr0 HKBATOPA, 3akoHbl Kemnepa, CXEMBI
pSIMOE BOCXOXK/ICHUE, paccUUTHIBATH JIBYDKCHHS
CKJIOHEHHUE, pannuyc OpOUTEI. TUTAHETHI 1O
86/ TeIMOICHTPUYECKas SITUIITHYECKO
1 crcTeMa MHUpa, i opbuTe u
napaiakc. OTMETHUTh
OCHOBHBIE
TIOHSATHS:

paauyc —




BEKTOp,

[IEpPUTENNH,
adenuid,
¢dokyc, HEHTP
AIITHIICA.
Cucmema 3emna—/lyna. Quzuueckas 16.04 | 3uath noHsTUs hasbl YMers 1aBath CucreMaTu3sarg
npupooa naanem u Maivix mei JIyHBI, COTHEUHBIX U CPaBHHUTEIBHYIO Ysl 3HAHUH
87/ Conneunoti cucmemul. JIYHHBIX 3aTMCHHM, XapaKTePUCTUKY myTeM
9 KJIacCU(UKAIHIO HEeOECHBIX Tell. W3yUYeHHUS
HeOECHBIX TeJl. KpaTKUX
HTOIOB TJIaBbI
15.
Comnrie. OCHOBHBIE XapaKTEPUCTHKH 17.04 | 3HaTh NPUHLIKII YMeTh onpenensTh CocraBneHue
3BE3/I. OIpe/IeNICHNsT MaCChI o Tabnuie 1Bera TUTaHa OTBET
88/ 3BE3]l, OCHOBHBIC OTIpeJIeTSITh O TEKCTY
3 xapakrepucTuku COTHIIA | TEMIIepaTypy H yaeOHUKa.
U 3BE3J1 , CTPOCHUE napameTpbl 3Be3/,
COJIHEYHOU aTMOCdephl. WUCTOYHUKH SHEPTUU
3BE3I.
Buyrpennee crpoenue ConHIa 1 38€3]1 22.04 | 3uaTh pu3nUeCKUC YmMmerb CucremaTHsaig
TJIABHOM MOCIIEIOBATELHOCTH. MIPOLIECCHl BHYTPU paccMaTpuBaTh WSl 3HAHUH 110
89/ 3BOIIOIS 3BE3I. CornHIla, OTIMYUTENBHBIC | SBOIIOIMIO 3BE3, KpaTKUM
P 0COOEHHOCTH JIPYTUX MOJIb30BAThCS WUTOTaM TJIaBbI
3Be3x ot ConHIa JUarpamMMoin 16.
epummpynra-
Peccena .
Mneunwiii nyms -nawa I anakmuxa. 23.04 | 3uHaTh KIACCUPUKAIMIO Ymerb AHanu3 TekcTa
90/ | lanaxmuxu. TYMaHHOCTEH, TIOHSATUE WCIIOJIh30BATh 3aKOH W3Y4EHHOT0
5 TAJIAKTHKH UX Xabb6una 1151 aHanM3a | Marepuana u

COCTaBJICHUEC




KJIacCUPUKALIHIO. yIaNeHUs TalaKTUK. KpaTKOro
KOHCITEKTa.
24.04 3HaTh MOHATHE YwMers pemath
91/ KOCMOJIOTHSI, TEOPHSI 3a]auy Ha
6 pacumpenus BeeneHHol, | onpeneneHue Macchl,
paauyc ¥ BO3pact JINHEUHOTO Pemienne
Cmpoenue u s6onoyus Beenennotl. Bceenennoii. JIMaMeTpa TIIaHET. Tecra.
3navueHue GUNKH 17151 TOHUMAHUS
MHpPa U Pa3BUTHSI
NMPON3BOAUTEIbHBIX CHII
Eounas ¢usuueckas kapmuna mupa. 27.04 | Vmerb mpezcTaBicHUe 0 | YMETh JIOKa3bIBaTh Nzyuenue
MEXaHUYECKO, , €IMHCTBO CTPOCHUS MPONEHHOT O
92/ 3JIEKTPOMArHUTHOM, MaTepuHu , MaTtepuaia
1 COBPEMEHHOMN 00BEKTHBHOCTD
(hu3MUecKOl KapTHHE HAy4YHOI'0
MUpa. MHPOBO33PEHHUS.
JlaGopaTopHblii NPAKTUKYM.
[IpakTuueckas pabora Nel 6.05 3HaTh GHU3HYECKOE YmMmerb
«Ormpenenenye NHAYKTHBHOCTH MOHATHE WHIYKTHBHOCTH . | aHAJIM3UPOBAThH
KaTYLIKID. TEOPETUYECKUN Beinonuenue
93/ Mmarepuan u MPAKTHYECKOM
1 MIPAKTHIECKU paboTHI,
OTIPENIENATh HCIIOB3YA
3HaYECHUE Heo0XoauMoe
WHIYKTUBHOCTH. obopymoBaHue




[MpakTudeckas pabora Ne2 «3yuenne 7.05 IlonumaTe cMbICT YMers nony4datb Brinmonnenue
CBOWCTB MTOCTOSIHHBIX MAarHUTOBY MOHATUH MarHUTHOE KapTUHBI CHIIOBBIX MPaKTUICCKON
I10JIC, CHJIOBBIC TMHHNH JIMHUY MarHUTHOT'O pa6OTLI,
94/ MAarHUTHOTO TOJIsl, BEKTOP | TIOJISI BOKPYT HCIIONB3YS
5 MarHUTHOW MHAYKIUU. IOCTOSSHHBIX HEOOXOOUMOE
MarHMTOB, HAXOAUTh | 00OpYyIOBaHUE
MOJIK0CAa MAarHUTHOU
CTPCJIKK U MarduTa.
[IpakTuueckas padora Ne3 «3mepenue 8.05 3HaTh MOHATHE YMers onuchkBaTh 1 | BrImonHeHne
TTOKa3aTeNs MPEIOMIICHHS CTEKIIA C MIPETIOMJICHHE CBETA, OOBSCHATH MPaKTUYECKON
95/ TIOMOIIIEI0 MEUKPOCKOTIA» 3aKOHBI PEIIOMJICHHSI. pe3yIIbTATHI paboTHI,
3 OKCIICPUMCHTOB, HCIIOJIB3YA
OMUpasich Ha Heob0xoanMoe
TEOPETHICCKHM obopynoBaHue
MaTepHual.
HroroBoe TectupoBanue B pamkax I[TA 13.05 YMerh O0BSACHSTh U
OIHCHIBATh
bu3uIecKkne
96 SIBIICHUSI, CTPOUTH
JIOTHYECKYIO
3HaTh CMBICT OCHOBHBIX | CHCTEMY Odopmnenue
(hM3HUECKUX BETHYHWH. paccyXIeHui. 3a/ad.
006001 aroiee MOBTOPeHHE
AHanu3 UTOroBOrO TecTa. PaBHOMEpHOE 14.05 | 3HaTh MOHATHS TTYTH , YMeTh u3MepsTh
Y HEpaBHOMEPHOE JIBIKEHHE nepeMenieHus , BpEMsl, PAaCCTOSIHHSI,
97 CKaJIsipHAas U BEKTOPHBIE CKOpPOCTb U CTPOUTH

VYckopenue. YpaBHEHUE IBHKEHMUSL.
I'paduxn nBMKEHMS.

BCIIMYHWHBI.

3HATh IIOHATHUS CHCTEMa
OTCUCTA, MapaMCTPhI

rpaQuku.

YMersb BbIpakaTh
OJHY BETUYUHY




JBWKEHHS , CBSI3b MEKIY
HUMH, ONpeleNeHue
rpaduKa IBUKEHHS.

yepes Apyrue,
CTPOUTH rpauKu

3akoHbl HproTOHA. 15.05 Ilonnmats cmbicn 1-ro0,2- | IIpuMeHSTH 3aKOHBI
ro,3-ro 3akonoB Herotona | HeroToHa s
Curel B ipupone orpesiesenus
3HaTh 3aKOH BCEMUPHOTO paBHoeHcTRYOMTEH
TATOTEHHS JCHIIBL TKECTH | oyt 1o hopmyite 1
08. ,BEC, CHJIBI YIPYTOCTH , 10 rpaduKy.
TPEHUS; TOHITHS OmpenensiTs 1o
Aedopmartus, rpaduKy UHTEPBAJIbI
JIEUCTBUSA CUJIBI.
3axon coxpanenus umnynoca 6 20.05 YMeTh 00BACHATH U
MexaHuxe. MIPUBOJUTH TPHMEPHI
2105 | 3yars saxon COXpaHEeHHs | IPaKTHYECKOTO
uMmmynsca [ panump HCTIOTH30BAHMUS
99- MPUMEHUMOCTH 3aKOHA 3aKOHA. YMeETh
10 COXpaHEHHUS . BBIYHCIISITH CKOPOCTD
0 HaYaIbHYIO WJIH
3HATh 3aKOH COXPAHCHUS | 0o €YHYIO 3 32KOHA
sHepruu. I'paHuuesl COXPaHEHHS.
MPUMEHUMOCTH 3aKOHA
COXpaHEHUS YHEPTUH
OcHoBel MKT. ['a30BbI€ 3aKOHBI. 22.05 ITornmats puznyecknii YMeTh BBIYUCIISATD
10 cmbict MKT, npuBonute | mapaMeTpsl ,
1- 21.05 MIPUMEPHI ,00bSACHSIONINE | XapaKTepU3YIOIINe
10 OCHOBHBIE TIOJIOKECHHS MOJIEKYIISIPHYIO
2 MKT, CTPYKTYPY

BEIIECTBA,




OIpeeNsTh
Xapaxrep
u3omnpolecca Mo
rpadukam.







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

.- Moskumes I'.4., Byxosues b.b., Corckuiit H.H./ [Tox pen. [TapdentpeBoii H.A. ®uznka
(6a3oBbIit ypoBeHb). 10 kimace — M.: [IpocBemenwue, 2018.

.- Moskumes I'.4., Byxosues b.b., Corckuii H.H./ Ilox pen. [TapdentseBoit H.A. ®usnka
(6a3oBbrit ypoBenb). 10 xnace — M.: [IpocBemenue,

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

- AL PemvkeBuy, [1.A. PeiMkeBuu COopHUK 3a1a4 110 (U3HKe

- « bank 3amanuit. ®@usuka. 500 3agau ¢ orBeTamu U pemeHusMu» M.1O. lemniosa

- «Penerurop mo puzuxe» N.JI. Kacatkuna

- Yuebnuk no ¢pusuke, JI.D.I'ennenmreiin

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

https://iu.ru/video-lessons
https://resh.edu.ru/
http://school-
collection.edu.ru/catalog/
http://elkin52.narod.ru/
http: //class -fizika.ru/
http: //www .fizika.ru/
http://physics03.narod.ru/






