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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX
OpraHu3alusax Poccuiickon denepannu, peanu3yrommnux OCHOBHBIE
oOpa3oBaTeabHbIE POTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBiIeHO Ha (opMuUpoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyaromuxcs 10-11 kmaccoB rmipu
oOydyeHHH X QuU3MKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-ESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4eOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC IENH M3Y4YeHUS (PU3UKU HA YPOBHE CPEIIHEro OOIIEero
oOpa3oBaHus, TUIAHUPYEMble Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHEHIE,
MeTalnpeIMEeTHbIE, TpeMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHMCJIE TPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUYCHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LLIkonpHBIN Kype GU3UKH — CHCTEMOOOPa3y IO
I €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOTHeH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAaHMM  OmpenesseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIyYEHHUs HOBBIX MAT€pUANIOB C 3aJaHHBIMH CBOMCTBAMHU WU JPYTHUX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAyYHOW KapTHUHBI MUpa OOydYaroImmuXxcs, B (HOPMHUPOBAHHWE YMEHUH NPHUMEHSITH
HAyYHBIN METO/]T TO3HAHUS NP BHITIOJTHEHUH UMH YI€OHBIX NCCIICTOBAHMIM.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0Iero oOpa3oBaHUs
MOJIOKEH PAJl UJIe, KOTOpble MOXKHO paccMaTpuBaTh KaK MPUHIMIBL €ro
MIOCTPOEHHUS.



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

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nueckux Teopuid. Beaymum B Kypce sBIseTCS
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMeM OOIIECTBAa, a TakKXKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti  Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
po0JieM palMOHAIBHOTO MPUPOOTOIB30BAHUS U SKOJIOTHYECKONH O€30aCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMUIIOB B  COBPEMEHHBIX INPEACTABICHUAX O IMPUPOJAE, TpPaHUIAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYIIECTBIIIETCS  y4aCTHHKaMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKHX BEJIMYMH M TIOCTAHOBKY OIBITOB IO MPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETU IJIs CUTyallMd TPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEIMETHOTO KaOWHEeTa (PU3MKU WU B YCJIOBHUSX HWHTETPUPOBAHHOTO KaOWMHETA
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TCXHHYCCKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
1abopaTOpHOTO O0OpPYAOBAaHUS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHHS OOYyYaIOIIMXCSI K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pE3ysibTaTa H3YYCHHS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

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

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEUIEHUS PAa3IMYHbIX 3aJad C $SBHO 3aJIaHHOMN
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSIHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOH,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsiii B mporpamme 1o (¢U3MKE TNepeueHb J1abopaTOpHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA

10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbl HAYYHOI'0 O3HAHUSA

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Ponb JKcnepuMeHTa © TEOpUM B MpPOLECCE IO3HAHUS PUPOJIBI.
DKCHEepUMEHT B (PU3HUKe.

MopenupoBanue (U3MUYECKUX SBIEHUH M mpoleccoB. HayuHble rumotessl.
duznyeckre 3aKOHbBI U TEOPUH. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHUIMD COOTBETCTBUS.

Ponb u mecto ¢usuku B GOpMHUPOBAHUM COBPEMEHHON HAyYHON KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaIbHON TOYKH, MUX MPOEKIHMH HAa OCH CHUCTEMBI KOOpPJIHMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHMS, NYTH U NEPEMEIICHUs
MAaT€pPUAIbHOU TOYKU OT BPEMEHU.

CBoOoaHoe najieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSTHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota odpamenus. [leHTpocTpeMuTensHOE YCKOPEHUE.

TexHnuecknue yCTpOMCTBA UM IPAKTUYECKOE NPUMEHEHHUE: CHUIAOMETP,
JNBH>KEHUE CHAPAIOB, LIEMTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue IBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



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

HaGnronenne aBvKeHHsT Teja, OpOIIEHHOTO TMOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaICHUS.

Hanpagnenue ckopocTy pu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABUKEHHUS C LIEJIbIO OINPEIEIICHUS MTHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, TPONICHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHH MpPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUXKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocurenbHOCTM  ['anmmnes.  IlepBeii  3axkoH  HproToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipuninun cynepno3uuuu cui. Bropo#t 3akon Hprotona
JUIsl MaTepuaabHOM TOUKH. TpeTunii 3akoH HproTOHA 1J1s1 MaTepUaIbHbIX TOYECK.

3akoH BcemupHOro Ttsirorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJibkeHus, kaueHust). Cuia tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. KoaddunueHnt tpenus.
Cuita conpoTUBIIEHUS MPU IBH>)KEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE M BpaniaTeabHOE JIBUXKEHHUE a0COIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauieHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHUE: NOAIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOIBbEME U MTAJACHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.



Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

HUccnenoBanue yciioBUid pPaBHOBECHS TBEPAOTO TENA, HMEIOLMIETO OCh
BpalleHUs.

Tema 3. 3akoHbl coOXpaHeHUA 6 MEXAHUKE

NmMnynbe MatepuanbHOM TOYKM (Teja), CHUCTEMbl MATEPHUAIBHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJIbca Tejla. 3aKOH COXPAHCHHS HMITYJIhbCa.
PeakTuBHOE NBMXEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuainbHOM TO4ykH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas DHEPTHS. [ToTennuanbHast DHEPTHS yIpyro
nedopMUpoBaHHONW  TpYyKuHBL.  [loTeHIManpHass dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[loTenuuanbHple W HEMOTEHIMANbHBIE  CUJbl.  CBA3p  paboOTHI
HEMOTEHIIMAIBHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW HSHEPTUU CHUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMATBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

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

Pazgea 3. MouiekyasipHasi pu3uKa ¥ TEPMOAMHAMMKA
Tema 1. OcHosbl MONEKYNAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKCHHUS W
B3aUMO/JICMCTBUSI YacCTHUI[ BeniecTBa. MoOJIeNM CTPOCHUSA Ta30B, XKUJIKOCTEH H
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyii. KomndectBo BemecTBa. [loctosauas ABorajpo.



TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remmneparyp
Llenbcus.

Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-
KMHETUYECKOW TEOpHHM HACAIbHOro rasza. AOCONIOTHas TeMmiepaTrypa Kak Mepa
CpellHEe KWHETUYECKON SHEprud TEIUIOBOrO [BMKeHHMS dvactull raza. Illkama
temrniepatyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [lampToHa. M30mponecchl B HACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe NpencTaBI€HUE M3O0MPOIIECCOB: H30TEPMa, H30X0pa,
uzobapa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOEC MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COEAUHEHHUIA.

OnbiThl 0 MU PY3UN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKECHUS.

Mopaens onbita lTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HIUTIOCTPUPYIOIIAs TPUPOY AABIEHUA ra3a Ha CTEHKH COCya.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

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

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. OcHosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrus TEPMOJUHAMUYECKOU
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HWJEaJbHOrO0  rasza.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3TyUEHUE. Y IeIbHasd TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEMmnoThl Npu TEIUIONepeaaye.

[Tonsitue 006 aamabatHom mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOAMHAMHUKUA K u3ompoieccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH Tepmonunamuku. HeoOpatumMocTh IpoLieccoB B PUPO/IE.

TermoBble ~ MamuHbl.  [IpUHOMIIBIL  OEWCTBUA — TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIUIOBbIX MamuHax. KoadduuueHt monae3Horo



nevictBus TeroBod MamwuHbl. [{ukn KapHo u ero ko3¢uimeHT moie3Horo
JOEUCTBUS. DKOJOTNMYECKHUE MPOOJIEMBI TEINTIOIHEPTETUKH.

TexHuueckue yCTpPOMCTBA UM MPAKTUYECKOE MPUMEHEHUE: JIBUTaTENb
BHYTPEHHETO CrOopaHus, ObITOBOM XOJIO0MIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH DPAOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEM TpeHuUs (BUICOAEMOHCTPAIHS).

N3meneHne BHyTpeHHEH SHEPTHUH (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiIT 1Mo ananabaTHOMY pACHIMPEHHIO BO3JAyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHusl, PEaKTUBHOIO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. Vcrnapenue u kumneHue. AOCOIIOTHAS |
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HacelmeHHbld mnap. YaenbHas TEIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamoB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBineHue u
KpUCTaJu3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJIYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCcTaJlIOB.

Yuenuueckuii sxcnepumenm, rabopamopule pabomsoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
DJIeKTpr3auusl Tell. ODJEKTPUYECKUi 3apsa. JBa Buaa 3IIEKTPUUYECKUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKH. 3aKOH COXpPAHEHUS
AIEKTPUUYECKOr0 3apsiia.



B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbIi JIEKTPUUYECKUM 3apsia.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnexkTpuyeckoro moss.  [IpuHnomn
CYIIEPHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TOJISL.

Pabora cunm  amekrpocratuueckoro  mnoia.  Ilorenuwman.  Pa3HocTh
noTeHuuanoB. [IpOBOAHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNEeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

TexHudyeckne YCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T10JIE 3aPSKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHIEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. ITocTOSIHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
IlocnenoBarenpHOE, IapAJLIEIBHOE, CMEIIAHHOE COEIUHEHHUE IIPOBOJHUKOB.

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

DNEeKTpOJABIKYIAsl CHJIa U BHYTPEHHEE CONPOTHBJIEHUE HCTOYHUKA TOKA.
3akoH OMa [J1s MOJTHOM (3aMKHYTOM) AieKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuUE.

DNEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYeCKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIPUMECHAs MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.



DONeKTpuYecKuid TOK B  pacTBOpax M paciulaBaX  3JIEKTPOIUTOB.
DNEeKTpOIUTHYECKAS TUCCOLMAIS. DIEKTPOIIHU3.

DJIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIH M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HWCTOYHUKH TOKa, DJEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TIPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COINPOTUBICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIA/IN TOMEPEYHOI0 CEYEHUSI U MaTepHalia.

CMmeniaHHOe COeIMHEHNE MTPOBOIHUKOB.

[Ipsimoe wu3MepeHHe dBNEKTpOABMXKYIIEH cuibl. KopoTkoe 3aMmblkaHHe
rajbBaHUYECKOTO AJIEMEHTA U OI[EHKA BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTHUBIICHHUS METAJIJIOB OT TeMIIEpaTyphI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOABMXKYIIEH CUIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKH,
OuonoTNu, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meowcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HaOMIOCHIE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypaBHEHM, JHHEHHas QyHKIUA,
napabona, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: Mmexanndeckoe NBWKEHUE B JKHBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILUIOBOE PABHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.



Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEHM U
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs AUCCOLMALNA,
rajJbBaHUKA.

T'eoepaghus: BnaxHOCTB BO3/1yXa, BETPhI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIH30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAWIHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM UHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKasl 3allliTa, 3a3eMJICHUE JJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Mazcnummnoe none. I1eKmpomacHUmMHAA UHOYKYUA

[ToctossHHblE ~ MarHuThl.  B3auMoneicTBHME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM uHAykiuu. [IpuHIUN cynepno3uiuu
MAarHUuTHBIX MOJiIeH. JIMHMKM MarHuTHOM WHAYKUWU. KapThHa NTMHUN MarHUTHOU
WHJIYKIIUY TOJIs TOCTOSTHHBIX MAarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA € TOKOM. KapThHa JHMHUNA WHIYKIUH
MarHMTHOTO TMOJISI JUIMHHOTO MPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT OpcTena. BzanMmoieiicTBre MpOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallpaBJICHHUE.

Cuna Jlopennia, e€ MOyJib M HalpaBlieHUE. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl JlopeHma.

SIBiieHnEe 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
WHAYKIMA. OJEKTPOABMIKYILAS CWJIA HWHAYKIMUA. 3aKOH JJICKTPOMAarHWTHOM
naaykuun Gapanes.

BuxpeBoe anektpuueckoe Tmosie. DJIEKTPOABUXKYINAsS CUJIa HWHIYKIIUA B
MPOBOTHUKE, NBWKYIIEMCS MOCTYNATEILHO B OAHOPOJHOM MAarHMTHOM ITOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBJEHHME CaMOMHAYKIIMU. OJIEKTPOABWIKYIAS  CHUJIA
CaMOWHIYKIIHH.

DHEprusi MAarHUTHOTO TMOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.



TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: II0CTOSIHHBIE
MAarHuThbl, DJJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YacCTULl, MHAYKIIMOHHAS NIEYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O MyYKa MarHUTHBIM IIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTD 3JIEKTPOABWKYIIEN CHUJIbI MHAYKLIUHA OT CKOPOCTH M3MEHEHUS
MAarHMTHOT'O IOTOKA.

SIBiieHne caMOUHYKLIWH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanue sBIEHUA DIIEKTPOMAarHUTHOM MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoyeOaHHUs.
I'apmonndeckue komebanus. Ilepuon, vactora, ammuutyga u ¢aza KoneOaHUH.
[IpyvHHBIM MasATHUK. MareMaTU4EeCKUM MAasATHUK. YPAaBHEHHE TapMOHUYECKUX
kosneOanuii. [IpeBpalnienue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMA KoneOanusimu. @dopmyna Tomcona. 3akoH coxpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

Ilepemennbiii  TOk. CHUHYCOMIANbHBIA TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa U
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEITHEBHOW KU3HMU.

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



Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeTbHONW CHUCTEMBI (MPY>XUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).

HaGmronenue 3aTyxaromux KojaeOaHui.

HccnenoBanne CBOWCTB BBIHYKICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mociie0BaTEIbHOM COEIMHEHUU PE3UCTOpPA, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUM 3JIeKTpOonepe adH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUO/A MalbIX KoieOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanne mepeMEeHHOT0 TOKAa B IEMM U3 MOCIEAOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nudpakius MeXaHUIECKUX BOJTH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3anmuas opuentanus BexktopoB E, B, V B anektpomarauTtHoil BosiHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MpEJIOMIICHUE, MOJSpU3alus, AUPpaKIus,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

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

[TpuHUMIIBI paguOCBA3U U TeIEBUICHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNUE OKPYKAKOLIEH CPEJIbI.

TexHuueckne yCTpOWCTBA M MNPAKTUUECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-niedn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHHUE MONEPEYHBIX U MPOIOIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKa.

HaGmronenne oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue nntepdepeHunn u Tuppakiuui MEXaHUMYECKUX BOJIH.

3BYKOBOU PE30HAHC.



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

HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NMoAspu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuHENHOE paclIpoCTpaHEHUE CBETa B
ogHOopoaHoOuU cpene. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxkeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbId yroja TOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucniepcus cBeta. ClioxHBIN cocTaB 6enoro ceera. LBer.

ColOuparomue u paccewBaromue JuH3bl. ToHKas JuH3a. DdokycHoe
paccTosiHUEe W ONTHYEeCKas Cuiia TOHKOW JMH3BL. [locTpoeHune wn3o0pa)keHuil B
coOMparIMX U paccerBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JlaBaeMOog€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

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

Hudpakuus cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOASHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne ycTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TOJSIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacCpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHOe BHyTpeHHEE OTpaxkeHre. Moienb CBETOBOAA.

NccnenoBanne cBOMCTB M300paKEHU B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTEpdEpeHIINN CBETA.

Hab6mronenne nudpakiyu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOIMIbIO IPU3MBI.

[Tonydyenue cniekTpa ¢ MOMOIIBIO AU(PPAKITMOHHON PEIIETKHU.



HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenune nokazaresns npeaoMieHus CTEKJIA.
HccnenoBanuie cBOMCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTHA: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIECHHE BPEMEHM U COKpalIEHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEISATUBUCTCKONW YACTHLIBIL.

CBs13b MaccCHI C BHCpFI/ICﬁ U UMITYJILCOM peHHTHBHCTCKOﬁ qaCTHUILIBI. 9HCpFI/I$I
ITOKOA.

Pazgen 7. KBantoBas pusuka

Tema 1. dnemenmovt K6aHMoB0OI ONMUKU

®otonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOW. DHEPrus
U UMITYJIbC (HOTOHA.

OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dotoaddexra. YpaBHenue DiHmTeriHa st poTodrdpdekra. «KpacHas rpanuiia»
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpocTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(ppeKT Ha yCTAaHOBKE ¢ IMHKOBOM IUIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (oTodddekTa.

Ceetoguo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIl.
[Inanerapnas mogmens artoma. lloctynatel bopa. M3nydenume u mnormnomeHue
(GOTOHOB TpW Mepexojie aToMa C OJHOTO YPOBHS SHEPTHHM Ha Jpyrou. Bumsi
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBsie cBoiicTBa yactuil. Boausl ne bpoiis. KopnyckysipHo-BoIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.



TexHuyeckue YCTpPOWCTBA M INPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenue nuHedyaThiX CIEKTPOB U3TyYEHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi
Ha6mionenne nuHeiyaToro cnekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
BnusiHre pai0akTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.
Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprust CBsI3U HYKJIOHOB B sifipe. SlaepHbie cuibl. JlepekT macchl siapa.
Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.
Anepnwiii peaktop. TepmosmepHbiii cunTe3. [IpobiieMbl W TEPCHEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOIIOICHUS ¥ PETUCTPALIUU AII€MEHTAPHBIX YaCTHII.
dyH1aMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hr3nyecKoi KapTUHBI MUpa.
TexHuueckne ycTpoMCTBa UM MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.
Jlemoncmpayuu
Cué€TuMK MOHU3UPYIOIIHNX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BUTUs acTpoHoMUH. [IpuKianHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3nusi, spKUE 3BE3NBI, IJIAHETHI, WX BHUIUMOE
JIIBUKEHUE.

CoitHeyHas cucTeMa.
Connue. ConHeuHass akTUBHOCTh. McTounuk sHeprum CosiHIIa U 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —



CBETHUMOCTB». 3BE31bI TJIABHOM IMOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIA 3BE3J TIJIABHOW IOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3B€31. COBpEeMEHHBIE MPEACTABICHHS O MPOUCXOKACHUM U 3Bostonnu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxkenne um nBuxkenue ConHua B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuku u kBazapsl. YUEpHbIE ABIPHI B sApax
TaJaKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuuecxkue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPWIOXKEHUH JIs ONpe/ieNieHUs MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MONMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, mianer, Mieunoro ITyTu.

O6o0maromuiee NOBTOPEHNE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdepax AesSTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
M aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUECKON TEOpUH
B (GOpMHUpPOBaHUM TPEACTaBICHUNA O (U3UYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
y4ETOM COJAEPKATEIBHBIX MEXKIIPEAMETHBIX CBS3C€H C KypcaMM MaTEMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO, BEKTOPBI U MX NPOEKUMH HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMH, TPHU3HAKA TOJO00US TPEYrOJHHHUKOB,
OTIpeJICIICHHE TUIOIAIN TIIOCKUX (puryp u 00bEéMa Ted.

Buonoeusa: »nexTpuueckue SBICHHUS B JKUBOM MpHpone, KoieOaTelbHbIC
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.



Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJINYECKAs CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOM pEHIETKH, CIEKTPaJbHBbIMI
aHaJun3.

l'eocpaghusi:  marHUTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUIA.

Texnonocusa: JHUHUUA DIEKTPOIIEpEenad, I€HEpaTop IIEPEMEHHOI0 TOKa,
JJIEKTPOJABUIaTENb, WHAYKLIHMOHHAS IIeYb, pajgap, PaguoONpUEMHUK, TEJIEBU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IHIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHMX  YyOEXIEHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIETEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEILHOU IESTEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hopMHUPOBAHHOCTh IPaKAAHCKOW MO3UIIMHU 00YJaIOIIEerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCHUUCKOTO OOIIECTBA;

NPUHATHAE  TPAIUIMOHHBIX  OOIIEYEIIOBEYECKUX TYMAHUCTHYECKHX U
JIEMOKPaTUYECKUX 1IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JIESTEILHOCTh B MHTEpPECaX TI'pa)KIaHCKOTO
oO1IecTBa, y4acTBOBaTh B CAMOYIIPABIICHHH B 00pa30BaTEIbHON OpraHU3alluy;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMUA MHCTUTYTaMH B COOTBETCTBUU C
X QyHKIMSIMU 1 Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUUCKOM TrPaKJIaHCKOM WUJICHTUYHOCTH,
MaTPUOTU3MA;

LIEHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TTOBEICHUS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUUBOrO OyIyIIETro;



4) 3¢TEeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOUasi 3CTETUKY HAy4YHOT'O TBOPYECTBA,
npUCyLero (pU3n4ecKoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEC K paziuyHbIM cepaM MNpOoPECCHOHATBHON AESITENIbHOCTH, B TOM
YHClie CBSI3aHHBIM C (PM3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

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

6) K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HaHMS 1IeJIeld yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHue OIbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCT MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EeATEeIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHHs  (UBMKU  OCYIIECTBISATH  NPOEKTHYIO U HUCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruueckue a1eicTBUS:
CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh eI JCATCIBbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTECPHUH HX
JIOCTHKCHUS,
BBISIBJIATH  3aKOHOMEPHOCTH M IPOTUBOPEYHST B  PacCMaTpHBAEMBIX
(U3UYCCKUX SBIICHUAX;
pa3pabaTeIBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAIM3a HMEIOIIHXCS
MaTEepUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YIHLTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITETbHOCTH;
KOOPJAWHUPOBATh W  BBIMIOJHATH pabOTy B  YCIOBHSX  pEalbHOTIO,
BUPTYJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,



pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIEM.
ba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS:

BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOUYEBHIMU MOHITHUSMH U METOAaMU
(u3nUecKol HayKu;

BJIAJIETh HABBIKAMU YYEOHO-HCCIIEIOBATEILCKON U MPOCKTHOM JEATEIbHOCTH
B 00ylacTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelieHusi 3a7ad (U3UYECKOro COACPKaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BIAJETh BUJAMH JICSITCIBHOCTH IO TIOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpOpeTaluy, NpeoOpa3oBaHUI0 U TPUMEHECHHIO B Pa3IMYHBIX Yy4eOHBIX
CUTyaIUsX, B TOM YHUCJI€ TIPU CO3aHUU YUCOHBIX TPOCKTOB B 00JaCTH (DU3UKWU;

BBISIBIIATH TMPUYMHHO-CJICJACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelleHus, HaXOJAUTh apryMEHTHI I J0Ka3aTeIbCTBa
CBOUX YTBEPXKJICHHH, 3a]1aBaTh MapaMeTPhbl U KPUTEPHUH PEIICHUS;

aHAJTM3MPOBATh TIOJYyYCHHBIE B XOJAEC peIIeHUs 3aJaud pe3yJbTaThl,
KPUTHUUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIILHOU
JESITEHbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (HUBUKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3ZHEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTAaTh HOBBIE UJICH, MPEIaraTh OpUTrHHAIBHBIE TIOJIXO/IBI M PEICHHUS,;

CTaBUTH IPOOJIEMBI U 33]1a4H, IOMYCKAIOUIME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TMOJy4YeHUs WH(opManuu (U3HUEeCcKOro CoAep>KaHus U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIHFHO OCYIICCTBIISITh TOWCK, aHAJM3,
CUCTEMATH3allMI0 W HMHTEPIpETAi0 HHOOPMAIMN Pa3IUYHBIX BHUIOB U (HOpM
MIPEICTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
31a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHHUKH OC30MaCHOCTH,
TUTHEHBI, PECYpCOCOEPEeKEHMUsI, TMPAaBOBbIX M  OTUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCThI (PU3WUYECKOTO COMEpXKaHUS B PA3IMYHBIX (opMmarax ¢
y4€TOM Ha3Ha4YeHUS WH()OpPMAIUU U TICJICBOM ayJUTOPUHU, BHIOUPAs ONTUMATHHYTO
dbopMy TpeICTaBIEHUS U BU3yaTU3aIIHH.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

OCYIIECTBIISITh OOLIEHUE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JESITEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIOJB30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh U HCHOJB30BaTh MPEUMYILIECTBA KOMAaHIHOW W WHIWBUAYaJbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHCTBUN C YUYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKI0TO WieHA KOJUIEKTHUBA;

OPUHUMATh [EJIM  COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHCTBHUS IO €€ JOCTMIKEHHUIO: COCTaBIIATh IUIaH ACHCTBHIA,
pacnpenensiTh poid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBAaTh KauyeCTBO CBOErO BKJAJa MU KaXJOr0 y4YaCTHUKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TNPOEKThI, OLEHUMBATh HAEH C TMO3HMIUU HOBU3HBI,
OpUTMHAJILHOCTH, MPAKTUYECKON 3HAUHMMOCTH;

OCYIIECTBIISITh ITO3UTHBHOE CTPAaTErM4YE€CKOE IOBEACHUE B PA3IMYHBIX
CUTYalUsIX, IPOSBIISTH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITH MO3HABATEIBHYIO NIEATEILHOCTh B 00JIacTU
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh W (OPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITETILHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX U KaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON paboOThl C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOYTCHHIA;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4eOHOTO TTpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATOUYTECHUI;

JlenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JSPYIUINA B 001acTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBII UHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIHMsIM, BHOCUTh KOPPEKTUBHI B NIESATEIHLHOCTD,

OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;



BJIQJICTh  HABbIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JICWCTBHA W MBICTUTEIBHBIX TIPOIECCOB, WX pE3yJbTaTOB U
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI peIICKCUH TSI OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHS;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NESATEITBHOCTH;

NPUHUMATH CeOsI, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA,

NPUHUMATh MOTHMBBI M apryMEHTBl JIPYTUX TIPH aHajIu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS IMPOTPaAMMBI
no ¢u3MKe M1 YPOBHS CpeaHero ooOmiero oOpa3oBaHUsA Yy O0OYYarOIIMXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPEIIOJIar afoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HANpaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIIMOHAIBHOUN cephl,
OBITh YBEpPECHHBIM B ceOe;

CaMOpETyJTUPOBaHMs, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeN U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHS U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
JIpYyTHX, YYUTBIBATH €r0 TIPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

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

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kjiacce mnpeIMeTHbIE pE3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JNEMOHCTPUPOBATh Ha IpUMEpax pojib U MecTO (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPa, B PAa3BUTUHA COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON IEATETBHOCTH JIOJIEH;



YUUTHIBATh TpPAHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJICTEH:
MartepualibHasi TOUKa, HHEpIMadbHas CUCcTeMa OTCUYETa, aOCOMOTHO TBEPAOE TENO,
WJIea’bHbIN a3, MOJEIU CTPOCHUS I'a30B, KUIAKOCTEN U TBEPABIX TEJI, TOYCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu HU3NIecKux 3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
JJEKTPOJUHAMUKA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MIPSIMOJMHENHOE
JBIDKEHHE, CBOOOJHOE TAJeHHUE TeJl, JBWKEHHE I10 OKPYXXHOCTH, HHEpIUs,
B3auMojieiicTBre Ten, nuddys3us, 6pOyHOBCKOE IBMKEHHUE, CTPOCHHUE KUJKOCTEH
U TBEPJBIX TEJ, U3MEHEHHE 00bEMaA TeJl IPU HarpeBaHUM (OXJIaXkKACHUH), TEIJIOBOE
paBHOBECHE, HMCHApPEHUE, KOHJCHCAlUs, TUIABJICHUE, KPUCTAJUIM3alvs, KUIIEHUE,
BJIQKHOCTh BO3/lyXa, MOBBIIICHUE JaBJICHUS Ta3a MPU €ro HarpeBaHUMU B 3aKPHITOM
COCy/e, CBSI3b MEXKAY IMapamMeTpaMu COCTOSHMSI Tra3a B H30MpOIEccax,
AJIEKTpU3aIIUs TEJl, B3AUMOIECHCTBUE 3apsi/I0B;

OTHUCBHIBATh MEXaHUYECKOE [IBIIKCHUE, UCIOIb3ysd (U3UYCCKUE BEITUUYUHBI:
KOOpAWHATa, MyTh, IEpPEMENIEHHE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIa,
UMITYJIC Teja, KHHETHUYECKasi SHEPrusi, MOTEHIIMAIbHAs SHEPTrUsi, MEXaHU4eCKas
paboTa, MexXaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICII HCTOJB3yEMBIX BEJIIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO0 BEIUUYWHY C JIPYTHUMHU
BEJIUYMHAMU;

OIMCHIBATh HM3YUYECHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMmIleparypa, CpeIHss
KMHETUYECKAs] SHEPTUsl XaOTUUECKOTO JBUKECHUS MOJIEKYJI, CPEAHECKBaApaTUUYHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEprus, pabora rasa,
KO3 (PUIIMEHT TI0JIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENSA, TPU ONMUCAHUM
IPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEeMBIX BEJIHWYMH, UX
0003Ha4YCHUS] W CIUHMIBI, HAaXOAUTh (OPMYINBI, CBS3BIBAIOIIUME JAHHYIO
(U3UYECKYI0 BEIUYMHY C IPYTHMHU BEITUUYNHAM;

OINHUCHIBATh U3YUYCHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
SBICHUS (TIPOIIECCHI), UCTIONB3Ysl (PM3UUCCKUE BEIMYHMHBI: SJICKTPHUCCKUN 3apsi,
3JIEKTPHUYECKOE TI0JIe, HAMPSKEHHOCTH MOJISI, MOTEHIHAJ, PA3HOCTh MOTEHINAJIOB;
P ONHCAaHWHM TPAaBHJIBHO TPAKTOBATh (U3UYCCKUA CMBICT HCIIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUsS W EAWHHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (QU3NYECKYIO BEIMUMHY C APYTUMHU BEJIMYMHAMU;

aHAJTU3MPOBATh (PU3MUYCCKHUE MPOIESCCHl W SBICHUS, HUCIOIB3Ys (PU3HUeCcKue
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, I u 111 3akonsr HetoToHa,
3aKOH COXPaHCHWS MEXAaHWYECKOW HHEPruM, 3aKOH COXPAHEHHUS HMITyJIbCa,
NPUHIUAN CYNEPIIO3UIMU CWJI, TMPUHIMII PABHOINPABUS HHEPLUHATBHBIX CHCTEM



oTcu€Ta, MOJEKYJSIPHO-KHHETHYECKYI0 TEOPHIO CTPOSHHUS BEIIECTBA, Ta30BbBIC
3aKOHBI, CBS3h CPEIHEH KMHETHYECCKOW SHEPTHH TEIJIOBOTO JBYKCHHS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKU, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpH OTOM pa3inyaTh CJIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MaTEeMaTHYECKOE BBIpAKEHUE W YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUSA MAallluH, TPHOOPOB W
TEXHHUYECKUX YCTPOUCTB; pa3MuaTh yCIOBUS WX O€30MAaCHOTO HCIOJIL30BAaHUS B
TIOBCETHCBHOM JKU3HM,

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3HUCCKUX SBICHUH U
IPOIIECCOB C HCIOJB30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OIBIT H
(bOopMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBCHHBIC U3MEPCHUS (PU3HUYSCKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSMBIX H3MEPEHMI, MPU STOM KOHCTPYHUPOBATH YCTAHOBKY,
(¢uKcUpoBaTh PE3YNbTATHl TMOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eNIaTh BRIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN HCCIEIOBAHUNA B
pamMKax ydeOHOrO »HKCIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON U MPOEKTHOU
JESTEIBHOCTU C WCIOJB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1ab0OpPaTOpPHOTO
000py1I0BaHMS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (U3UYECKOW MOJICIbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aa4H
BBIOWpATh (DU3UYECKYIO MOJIEIb, BBIACIATh (PU3MUECKUE BEIMYMHBI U (POPMYIIHI,
HEeoOXonuMbIe NIl €€ pEeIlIeHUs, MPOBOAUTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHHS (PU3HMUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPANBATh JJOTUYECKHA HETPOTUBOPEUNBYIO
IIEMIOYKY PACCYXACHUH C OMOpOi Ha HM3yYCHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uUecKre SIBICHUS;

UCTIONIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
Y TIPE/ICTaBIICHUS Y4eOHON M HAYYHO-TIOMYISIPHOW HWH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJTyIaeMyH0 HH(POPMAIIHIO;



MPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

WCIIOJIh30BaTh TEOPETUUYECKUE 3HaHMS MO (PU3MKE B TMOBCEIHEBHOW KU3HU
Uit o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIeHUH ¢ TPUOOPAMH M TEXHUUYECKUMHU
YCTPOUCTBAMHU, JJII COXPAHEHHUS 3JI0POBbS M COOJIOJCHUS HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TpYIINE C BBHINOJHEHUEM PaA3JIMUHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh Pa0OTy TPYMIbI, PAIUOHAIBHO paclpeneNsiTh OOS3aHHOCTU H
IJIAHUPOBATh JIEATEIILHOCTh B HECTAHJAPTHBIX CUTYyAIUsAX, aJICKBATHO OLICHUBATH
BKJIJl KQXI0TO U3 YYAaCTHUKOB I'PYIIIBI B PEIIEHUE PACCMAaTPUBAEMOM TPOOIEMBI.

K xoniy obyuenus B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pu3MKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTHU COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B MPAKTUYCCKOW MEATCIHHOCTH JIIOACH, IETOCTHOCTh M E€IUHCTBO
bu3uYeCKoi KapTHHBI MUPA;

YUUTHIBATh TpPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
TOUYCYHBIN AIEKTPUUECKHUI 3apsiji, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, sA/lepHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO Sifjpa MpH PEHIeHUH (DU3MUECKHX
3azay;

pacno3HaBaTh (pu3nyecKkue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBMKU: DIIEKTPUUYECKAs MTPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUA TOKA, B3aUMOJICHCTBHE
MAarHuTOB, OJCKTPOMATHUTHAs WHAYKIUS, JEHCTBME MArHUTHOTO TIONA Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KOJI€OaHUS H
BOJIHBI, TPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MPEIOMIICHHE,
uHTeppepeHnus, audpakuus W TONSpU3alUs CBETa, JHUCIEPCUs CBETa,
doToanekTpuueckuii 3p ekt (pororddekT), cBeTOBOE NaBliecHNE, BOZHUKHOBCHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas U HMCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
ONMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIIEKTPUUYECKHUE, MAarHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) WU

AJIEKTPOMArHUTHBIE SIBJIEHUSA (MPOLIECCHI), HCMONB3Yd (PU3NUYECKUE BEIUUYUHBI:
JNEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAsl CHUlia, paboTa TOKa,
WHAYKIMS MarHuTHOrO Imojs, cuina Ammnepa, cuia JlopeHna, WHIYKTHUBHOCTH
KaTyIIKHA, SHEPrUsl 3JICKTPUYECKOTO M MArHUTHOTO IIOJIEH, MEPHOJ WU YacToTa
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B IMpolecce



TAPMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pACCTOSHHE W
ONTHYECKAs] CWJIAa JIMH3BI, TPU ONHCAHWH TPABWILHO TPAKTOBATh (HU3HUCCKHUI
CMBICIT HCIIOB3YEMBIX BEIWYMH, HMX OOO3HAYCHHMsS] W CIAMHHIIBI, YKa3bIBaTh
(GopMyIBI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMHU
BEIIMYNHAMU;

ONKCHIBATh HW3Y4YCHHBIC KBAHTOBBIC SIBICHHWS H IPOIECCHI, HCIOIB3YS
(¢u3HUecKre BEIMYUHBI: CKOPOCTh 3JICKTPOMATHUTHBIX BOJH, JJWHA BOJHBI M
9JacToTa CBETa, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOTypaciaaa, YHEPTUs CBI3H
aTOMHBIX SI7IEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DU3UUCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, WX OOO3HAYCHUS M CIWHUIIBI, yKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JIAHHYIO (U3HUYECKYIO BEIWYMHY C JPYTHUMH BEJIUYHHAMH,
BBIYUCIISTh 3HAUCHHUE (DHU3UICCKON BEIIMYNHBI;

aHAM3UPOBATh (PU3NUYECKHUE TMPOIIECCHl U SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPHUHIUIIEE: 3aKOH OMa, 3aKOHBI MOCJICA0BATEILHOTO U MapaJlIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH Jkoyns—JIeHIla, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOT0 PaclpOCTPAHCHHS CBETa, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHEHHE DiHIITEHHA a1 PorodddekTa,
3aKOH COXPAaHCHHS DHEPIHU, 3aKOH COXPAHCHHS WMMITYJbCa, 3aKOH COXPaHCHHSI
AIIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHUS MacCOBOI'O YHCHa, MOCTynarhl bopa,
3aKOH PaJMOaKTHBHOIO pacmajia, IMPU dTOM pa3IndaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BbIpaKEHHUE U YyCJIOBUs (TpaHUIlBI, OO0JACTH)
IPUMEHUMOCTH;

OTIpENIeNIATh HAINlpaBJIEeHUE BEKTOpa MHAYKIIMM MarHUTHOTO TIOJISI TTPOBOTHUKA
C TOKOM, CHJIbI AMniepa u cuiibl JIopeHa;

CTPOUTh M ONHUCHIBATh H300pa)KEHHUE, CO3/1aBAEMOE€ IUIOCKUM 3€pPKaJIOM,
TOHKOM JTUH30M;

BBITIOJIHSTh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHUN U
MPOIIECCOB C HCITOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUMU: TMPU ITOM
dbopmynupoBaTh mpodJaeMy/3amady W THIOTE3y Yy4eOHOTO OSKCIEPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyITHPOBATH BHIBOIHI;

OCYIIECTBIISITh MPSMBIE M KOCBEHHBIC M3MEPECHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAHUEM
NPSMBIX HM3MEPEHUH: TPH O3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH
pe3yIbTAThl MOJTYYCHHOW 3aBUCUMOCTH (M3WYSCKUX BEIUYHMH B BHUIC TAOJHUIl H
rpa¢uKOB, JIeJIaTh BBIBOJIBI ITO Pe3yJIbTaTaM HCCIICIOBAHMS;



co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCICAOBAHUN B
paMKax yd4eOHOTO SKCIEPUMEHTa, YUeOHO-MCCIENOBATENFCKOH M TMPOCKTHOU
AESITENFHOCTH C MCTOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB M JaOOPATOPHOTO
000py10BaHMUS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIONB3Ys (hU3MUECKUE 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uH
BbIOMpATh (PU3UUECKYI0 MOJEINb, BbIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOANMBIE ISl €€ pelIeHUs, MPOBOAUTH PACUETHl M OLIGHWBATH PEATBHOCTH
MOJTYYEHHOT'0 3HAUEHUS (PU3NIECKON BETUIHHEI;

pelaTh KaueCTBEHHBIC 3a/1a4M: BEICTPAUBATh JTIOTHUECKH HEPOTHUBOPEUHBYIO
[ETIOYKY PACCYXKIEHUI C OMOpO Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH |
du3nYecKue SIBICHNUS;

UCTIONB30BaTh ~ TMpPH  PEIIEHUH  y4yeOHBIX  3a7Jad  COBPEMEHHBIE
MH(POPMAITMOHHBIC TEXHOJOTUHU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIHH
Y TIPEJICTaBIICHUSI Y4YEOHON M HAYYHO-TIOMYJISIPHOW MH(pOpMAIMH, TTOTYYSHHOW W3
pa3IMYHBIX HICTOYHUKOB, KPUTUIECKH aHATM3UPOBATH TOTydaeMyr0 HH(pOpMAIIHIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAaIluH, NPHOOPOB U TEXHUYECKHX
YCTPOWCTB, pa3IndaTh YCIOBUS MX 0€30MAaCHOTO HMCIIOJIb30BaHUS B TIOBCEIHEBHOM
KU3HU;

IPUBOAUTH MPUMEPHI BKJIAZa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHME INPOIIECCOB OKPYXKAIOIIEro MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KHU3HU
U1 obecniedeHus 0€30MacHOCTH MPU OOpaIllEeHUH ¢ MPUOOpaMH M TEXHHYECKUMU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 30POBBS U COOJIIOJIEHUSI HOPM SKOJIOTMYECKOTO
IIOBEJICHUS B OKPY’KaloIllel cpefe;

paboTaTb B TIpyNme C BBINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPyNIMbl, PALMOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJleKBaTHO OLICHUBATDH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE pacCMaTpUBAaEMON MPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOI'O TIO3HAHUSA
bu6moreka [IOK
1.1 o 2
. https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Aunaica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Utoro no pazneny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK



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

@da3oBbIe IEPEXOBI

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

Hroro no pazgeny 24
Pazgen 4. DJIEKTPOAUNHAMMUKA
bubmmoreka [{OK
4.1 3 10
flertpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOkHM B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHW4ecKre U JIEKTPOMArHuTHBIE bubnuoreka [IOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue 1 JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
2.3 Onruka 10 3 bubmotera [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

OCHOBBI CIEIMATIBHOW TEOpUU bubmuoreka [JOK
3.1 4 1
OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 bubmotera [JOK

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



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

bubmuoreka [JOK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHOC PO https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 EtTrSsJ:I/I;Ir?].T:;?)(])_.I S/I;f41097c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnll;l rzf:c;;ig r(S/I;f41c97c
Hroro mo pazgeny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
N Tema ypoka Konrtpoabubie | IlpakTnueckue Aara wpposLIe
n/n Bcero u3ydyenusi | oOpa3oBaTejibHbIE
padoThI padoTsbI pecypest
®du3nKa — Hayka O MPUPOJIE.
1 Hayunslie MeT(})lzbl HOSH;)HI/JIISI 1 bubnmorexa [JOK
https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMUPOBaHUHN COBPEMEHHOM 1 bubnuoreka [IOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN JAEATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubnuoreka [JOK
nerokeHud. [lepemenienue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
yCKOpEeHUe

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE mageHue. Y CKopeHue 1 bubnuoreka [JOK
cBOOOIHOTO MaicHUs https://m.edsoo.ru/ff0c39cc

7 KpuBonuHeliHOE BUXKEHHE. 1 bubnuoreka [IOK

JIBr>keHre MaTepuaibHOM TOUKH 10

https://m.edsoo.ru/ff0c3ada



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

OKPYXHOCTH

[IpuHnun otHOCUTENBHOCTH ["anunes.

8 WueprpansHble CUCTEMBI OTCYETA bubmmorexa [TOK
P . ’ https://m.edsoo.ru/ff0c3be8
IIepsbiii 3ak0oH HproToHa
Macca tena. Cuia. [Tpunuun
9 CYIIEPIIO3UIINHU cHil. BTOpon 3aKoH bubmmorexa [TOK
yrep ' p B https://m.edsoo.ru/ff0c3be8
HproTona ais MatepuaibHOW TOUKU

10 Tperun 3akoH HeroToHa s bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TsoKecTu. IlepBasg kocMudeckas bubmorexa HOK

- ep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpeaus. Koaddbunuent tpenns.

13 Cuna czn OTI/IBJ‘IGI-(IbI/Iq})I pu ,I[BI/I)II)(GHI/II/I bubmorexa LOK

P P https://m.edsoo.ru/ffOc3f76
TeJa B XKUIKOCTH WU ra3e
[ToctynarenbHOE U BpalaTreibHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
Mowment cuisl. [1nedo crel. YeiaoBus https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEPAOTO TeNa
NmMnynbc MmaTepraibHOM TOUKH,

15 CHUCTEMBbI MaT€pUAIIbHBIX TOYCK. bu6mmoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITynbca. PeakTuBHOE IBH)KEHHE
PaboTa 1 MOIITHOCTH CHJIBIL.

- bubnunoreka [JOK

16 Kunernueckast sHeprusi MaTepuagibHON

TOYKH. TeopeMa 00 U3MECHCHUH

https://m.edsoo.ru/ff0c4502



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

KMHETUYECKON SHEPIrUU

17

[TorenumanpHas 3HEPTHUSL.
[loTeHumanpHas 3HEPIUst ypyro
neGopMHUPOBAHHOW TIPY>KUHBI.
[loTennmanpHas 3Heprus Teaa BOIu3u
MIOBEPXHOCTU 3eMJIU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

[ToTeHnmanbHbIe U HEMIOTEHIUAJIbHBIE
cuiibl. CBsA3b pabOTHI
HENOTEHLHAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKOW
SHEpPruun

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

19

JlabopaTtopHnast pabota
«HccnenoBanue cBsI3U pabOTHI CHIIBI C
M3MEHEHHEM MEXaHHUYECKOW SHEPTUU
TeJla Ha MIPUMEPE PACTSIKCHHS
PE3UHOBOTO JKI'yTa

20

KonTtponbHas paboTa o teme
«Kunemaruka. JlnHamMmuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE)

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

21

OCHOBHBIE TIOJIOKECHHUST MOJICKYJISIPHO-
KUHETHYECKOH Teopun. bpoyHOBCKOE
nsuxenue. Auddysus

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

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEN

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosHHas ABOFaI[pO



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

TermoBoe paBHOBecue. Temneparypa

24 u e€ u3mepenue. lllkana remneparyp
Henscus
o5 Wneanpusii raz 8 MKT. OcHoBHOE bub6mmorexa [{OK
ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa
26 CpeaHEeN KUHETHYECKOM dHEPruun bubnuorexa [JOK
JIBUKECHHSI MOJIEKYJI. Y pDaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanpToHA. ["a30BbIC 3aKOHBI
JlabopaTtopHnast pabota
28 «MccnenoBanme 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3ay
29 H3omporiecchl B UI€alibHOM ra3e u ux bu6mmoreka [IOK
rpaguvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U
30 crroco0n1 e¢ m3meHnenus. KoamdaecTso bubnuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza
31 Buapl Teronepenaun bubmnorexa [IOK
https://m.edsoo.ru/ff0c5c36
VY enpHast TENIOEMKOCTD BEILIECTBA.
bu6mmoreka [JOK
32 KonunuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanadaTHBINA MpoLecc
33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [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

MNPUMCHCHUC K U30IIpoLcccamM

https://m.edsoo.ru/ff0c5efc

HeoOGpatumocTs nporeccoB B

34 npupojie. Bropoii 3akoH bubmorexa HOK
PHpOJE. BTOP https://m.edsoo0.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Tpunnun nevicreus u KI1/I terioBoi bub6mmoreka [{OK
MAaIlIWHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTHKH
38 O6o0matomuii ypok «MostekynsipHas bubnuorexa [JOK
¢uznka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KounTponbHas paborta o teme
39 «MounekynspHas puszrka. OCHOBBI bubamorexa [JOK
YIP ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIIOTHAS M OTHOCUTEIbHAS
41 BJI&YKHOCTh BO3TyXa. HachllmeHHbIN bubmorexa HOK
AYES- B https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u
42 aMmopdHbIe Tea. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIA3AIIHSL.
43 VY enpHas TenaoTa MaBJIeHUS brbmmorexa [TOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumarus
44 YpaBHeHHEe TEIUIOBOroO OaaHca bubmorexa LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

Onexrpuzanus Tei1. DIEKTPUUECKUN

45 3aps. JIBa BUIa DIIEKTPUUECKUX Bubmmorexa LIOK
pAL. a p https://m.edsoo.ru/ff0cébcc
3apssI0B
IIpoBOIHUKH, TUIIEKTPUKH U
46 H(I;)JI OBOJHUKU 3aK(I:H COXpaHeHUs bubmmorexa [TOK
YHPOBOA ’ P https://m.edsoo.ru/ff0cébcc
ANEKTPUUECKOTO 3apsiaa
B3aumonencTue 3aps10B. 3aKOH
47 Kynona. ToueyHEIH dIIEKTPUIECKUU bubnmorexa LOK
Y ) P https://m.edsoo.ru/ffOc6ced
3apsiy
Hanpsisk€HHOCTB eKTpUYECKOro
48 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
AIEKTpUYECKUX nojeH. JInnun https://m.edsoo.ru/ffOc6df2
HAINPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCcKOro
49 nons. [Torenmman. Pasznoctn bubmmorexa [OK
) A https://m.edsoo.ru/ff0c6f00
IOTEHI[MATIOB
ITpOBOAHUKHN U OUIIEKTPUKHU B
50 aniKT iCTaTI/ILIeI([:KOM noljm bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JluanekTpuyueckasi IpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DnexrpoeMkocTs. KoHImeHcaro
p s p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IJIOCKOTO
52 KOHEHCATOPa. DHEPrus 3apsHKEHHOT0 bubmnorexa [IOK
A pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTopa
53 JlaGopatopHas pabota "U3mepenue
IEKTPOEMKOCTH KOHJIEHCcaTopa"
54 [IpuHIMIT NENCTBUSA U IPUMEHEHUE

KOHACHCATOPOB, KOIMUPOBAJIBHOT'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

ammapara, CTpyHHOTr0 IpuHTepa.
OnekTpocTaTHyecKas 3alluTa.
3a3eMIIeHHE IEKTPOIpUOOpPOB

55

DNEeKTPUYECKUH TOK, YCIIOBUS €TO
cyuectBoBaHusl. [IocTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma Jist
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeIMHEHHE
npoBoAHUKOB. JIabopaTtopHas pabora
«M3ydeHnune cMEIanHOTO COCTUHEHUS
PE3UCTOPOBY

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

57

PaboTa 1 MOIITHOCTB AJIEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlena

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

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTtopHas padora
«3mepenue DJ1C ucTouHnKa ToKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)

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

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIpPOBOAUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB

61

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U
npuMecHas IMpoOBOJAUMOCTD. CBoucTBa
p—n-nepexona. HOJ’IprOBOIIHI/II(OBBIC

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

puOOpHI

DNEeKTpUUECKUU TOK B PACTBOPAX U
paciiaBax 3JI€KTPOJIUTOB.

bub6mmorexa [{OK

62 DNEeKTPOTUTHYECKAs JUCCOIHAIIHSI. L https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUU TOK B razax.

63 CaMocTOATENbHBIN 1 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psaa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

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

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
aeKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»
PezepBublit ypok. KonTposibHas bubnuoreka [JOK

67 1
pabota 1o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O6o0maromuii ypok bubnunoreka [JOK

68 1
o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
o
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie fl[:;:eﬂlrlﬂ :)Ig:ai:;l;fenbme
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B KX

1 B3auMo/jieiicTBMe. MaraHutrHoe 1oJie. 1 bubmmoreka [IOK
Bexrop MarHUTHON MHAYKIMH. JIMHUK https://m.edsoo.ru/ff0c9778
MAarHUTHOW WHIYKIIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

5 TokOM. OmbIT Dpcreaa. 1 bubnuoreka [IOK
B3anmoelictBre MpoOBOJTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4ueHue 1 1 bubnuoreka [IOK
MarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM»

JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnuoreka [JOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua

5 DOnekTpoMarHuTHas UHAYKIUs. [loTtok 1

BEKTOpa MarHuTHoU nuaykuuu. J/1C



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

MHIYKIHU. 3aKOH JIEKTPOMarHUTHOM
naaykuun Papanest

Jlaboparopnas padoTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

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

NuayKTuBHOCTB. SIBIEHUE
camonHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE MOJIe

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

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAs I1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

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

11

KonTtponsHas paboTa o teme
«MarauTHo€ II0JI€E.
DneKTpOMarHuTHasK UHIYKITUS

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

12

CB0OOOTHBIE MEXaHUYECKUE
kosebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHHU.
[IpeBpaienue suepruu

bubnuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia Majiblx KojeOaHHii rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MacChl Tpy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOaHUS B
U/IeNIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mexx1y MEXaHn4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJIEOaHUAMU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHEPIrunu B HCAJIbHOM
KoJie0aTeIbHOM KOHTYpE

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

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHnJecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

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

17

[Tepemennbid ToK. CUHYCOUIATbHBIA
MepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMILUTUTYAHOE U
JEUCTBYIOLIEE 3HAUEHHUE CUIIBI TOKA U
HaMpsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

19

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePEeMEeHHOT0 TOKa,
JTUHUH 3JIeKTporepe1ad

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnosib30BaHus
JIEKTPOIHEPTHH B NOBCEAHEBHOU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KHU3HHU

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmmoreka [{OK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunsie U TPOI0JIbHBIEC BOTHBI
29 3Byk. CkopocTh 3ByKa. ' poMKOCTh bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CcBOWCTBA U ckopocTh. [1kana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTHOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3u. Pagnonokanus
o5 KontponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubmuoreka [JOK
Toueunslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeta. 3aKOHbI
27 oTpaxxeHus ceta. [loctpoeHue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpakeHue. [IpenensHbin bubnunoreka [JOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffocd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK

ToKa3aTeJid MPEJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

JIunzel. [locTpoenue nzodpaxeHuii B

30 nmuH3e. DopMyra TOHKOM JTUH3HI. Bubmmorexa LIOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JUH3bI
Jlaboparopuas padoTa
31 «HccnenoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus ceera. CIIOXKHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceeta. [ludpakunonnas pemeTka https://m.edsoo.ru/ff0ced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOPhI U YCTPOUCTBA U
yCIIOBUSA UX 0€30IaCHOTO MPUMEHEHUS
I'panu1pl MPUMEHUMOCTH
36 KJIACCUYECKOW MexaHUKH. [locTynarsl bubnmuorexa [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amMe/yieHre BpEMEHH U COKpaIlleHUue bubmmorexa [IOK
https://m.edsoo.ru/ff0cfa42
JUTMHBI
DHeprus U UMIYJbC PEIATUBUCTCKOM
38 yacTullbl. CBS3b MAaCChI C SHEPTUEH U bubmmorexa [IOK
https://m.edsoo.ru/ff0cfc68
UMITYTECOM. DHEPIHsl MOKOS
39 KonTtponeHas padora «OnTHKa. bubnuorexa [IOK

OcCHOBEBI CIICLIHaIbHOM TCOpHUU

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIIBHOCTH»

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
1 UMITYJIbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIE0BAHNE Eu6 [IOK
HOIMoTEKA
41 oto3ddekra. O A.T.
porospexr R https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl poTodddexTa. YpaBHeHne
42 BH‘HmTeI(f‘Ha H(if)lq)(bOTOB(b(;@)eKTa bubnuotexa LIOK
a ' https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
Hasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XuUMHUECKOE IEUCTBUE bubmiorexa HOK
JleBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MPAaKTUYECKOE MMPUMCHEHHE:
44
dboToreMeHT, (OTOIATIHK,
COJIHeUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IeMEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
46 Pezepdopna o paccesHuio a-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubmuoreka [JOK
47 ITocrymnaret Bopa
Y P https://m.edsoo.ru/ffOdOafa
H3nyyenne u norjoiieHue GoTOHOB
48 i I/I}II'Iqe exoJie aTOM;u co H(()ll)"O OBHSI bubmmotera [JOK
p pexOA . a P https://m.edsoo.ru/ff0d0Oafa
SHEpPruu Ha Ipyroi. Buapl ciekTpos
49 BosHOBBIE cBOMCTBA YacTull. BoJsiHbI bubnmuoreka [JOK

ne bpownnsa. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JIy4CHHE

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio coctaBa
PaIMOAKTUBHOTO M3ITYy4CHUS

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

51

CporictBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIM U MO3UTPOHHBIW OeTa-
pacnan. ['aMma-usiydeHue

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

53

DHeprus CBs31 HyKJIOHOB B sijIpe.

S nepubie peakuuu. AnepHbId
peaktop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3UTpoHa. MeToabl HAOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyrasbiii ctonn «®yHaameHTanbHbIe
B3auMoOJeucTBUA. EqnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

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

55

Bun 3Be3nH0ro Heba. Co3Besaus,
SIPKUE 3BE3/1bl, IUIAHETBI, UX BUAUMOE
nBrokenne. CoaHeyHas cCHUCTEMa

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounnk sneprun CoJiHIA U 3BE3]T



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, ©X OCHOBHbIC
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBosonnu CoJTHIIA U 3BE3]T

58

Mneunsin [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamaktuke. ['anmaktuku. YepHsle
JBIPBI B IAPAX TAIAKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe nzmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o6maromuit ypok. Ponb u mecto
(DM3HKH ¥ aCTPOHOMHMH B
COBPEMECHHOU HAyYHON KapTUHE MUPa

64

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




Oo6o06maromuit ypok. Mecto
¢u3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHasE UHIYKITUS
Peseprubiit ypok. Ontuka. OCHOBBI
67 CHEIHAILHOM Teoprun 1
OTHOCUTEIILHOCTH
Pesepnsrif ypok. KBantoBas ¢pusuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IIpoBepsiemble TPeOGOBaHNS K pPe3y/IbTATAM OCBOEHUSI OCHOBHOI 00pa3oBaTe/ibHOM
NPOrpaMMbl U IpOBepsieMble 3JIEMEHTbI COIePKAHMS
B (denepanbHBIX U perHoOHANTBHBIX TMPOIEAYPaX OICHKU KadeCcTBa 00pa30BaHUS MCTIOIb3YeTCs

nepeueHb (KoaupuKaTop) pacupeeseHHbIX M0 KlIaccaM MPOBEPsSEeMbIX TPeOOBaHUHN K pe3ybTaTaM

OCBOCHUSI OCHOBHOW 00pa30oBaTeIbHOW MPOTPaMMbI CPEAHEro OOIEero 0Opa3oBaHHs M JJIEMEHTOB

coJiepKaHus 10 (hU3MKe.

[IpoBepsieMble TpeOOBaHUs K pe3yIbTaTaM OCBOCHHSI OCHOBHOM

oOpa3oBaTenbHOM mporpammbl 10 (kimace)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTta

[TpoBepsieMbIe MpeAMETHBIC Pe3yJIbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOM
MporpamMMBbI CpeTHero 001ero oopa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha IPUMEPAX PoJib U MeCTO (PU3HUKHU B POPMUPOBAHUU
COBPEMEHHOMN HAyYHOUN KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOW TEXHUKH U
TEXHOJIOTHH, B TPAKTUYECKON ESITEIbHOCTH JIIOIEH

10.2

Y4uTHIBaTh TPAHUIBI TPUMEHEHUS N3YUYEHHBIX (PU3UUECKUX MOJIETICH:
MaTtepuagbHas TOYKa, HHEPIIHAIbHASI CUCTEMa 0TCUeTa, aOCOJIFOTHO TBEPOE TEIO,
WJICaNTbHBIN ra3; MOJIEIU CTPOEHUS ra30B, KUJIKOCTEH U TBEPABIX TEJ, TOYCHHBIM
ANEKTPUYECKUH 3apsl - IPH perieHuN HU3NICCKUX 3a/1a4

10.3

Pacnio3naBate gusnyeckue sBiaeHUs (MPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJIIPHO-KUHETHUECKOW TEOPHH CTPOCHUS BEIIECTBA U
ANIEKTPOJMHAMUKHU: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKCHHE,
cBOOOTHOE TIaJICHHE TEJ, JABIKCHHE TI0 OKPYXHOCTH, HHEPIIUS, B3aUMOJICHCTBHUE
teir; nuddy3usi, OpOyHOBCKOE IBMKEHUE, CTPOCHUE JKUKOCTEH M TBEPBIX TEII,
n3MeHeHre 00beMa Tell TIPU HarpeBaHUH (OXJIaXICHUH ), TEIIOBOE PaBHOBECHE,
UCTapeHue, KOHICHCAIUs, TUIABJICHUE, KPUCTAUTU3AIHs, KUTICHUE, BIAKHOCTh
BO3/IyXa, TIOBBIIICHHUE JABJICHUS ra3a MPU €ro HarpeBaHUuH B 3aKPBITOM COCYJIE,
CBSI3b MEX/y TapaMeTpaMH COCTOSIHHS T'a3a B U30MPOIIeCcax; dICKTPU3alus Tell,
B3aMMO/ICHCTBHUE 3apsI0B

10.4

OnuceIBaTh MEXaHUYECKOE JIBUKEHUE, UCTIOJb3Ys (PU3NYECKHE BEIUUUHBIL:
KOOpJAMHATa, MyTh, IEpeMELIeHUEe, CKOPOCTh, YCKOPEHUE, Macca Teja, CHIa,
UMIYJbC TeNla, KHHETHYeCKasl SHEPrus, MOTeHIIUaIbHas SHEPTUsl, MEXaHn4YecKast
paboTa, MexaHu4YecKasi MOIIIHOCTb; IPU ONMCaHUU MPABUIBHO TPAKTOBATh
(bu3nYeCKUil CMBICI UCTIOIb3YEMBIX BEJTMUNH, UX 0003HAYEHUS ¥ €JMHULIBI,
HaXOJUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMHU
BEJIMYUHAMHU




10.5

OnuceiBaTh U3y4YEHHBIE TEIJIOBBIE CBOICTBA TEJ U TEIUIOBBIE SIBICHUS, UCIIOIb3YSI
¢u3nvecKkre BeNUYNHBL: IaBJICHUE ra3a, TEMIIEPaTypa, CPEAHS KHHETHIECKas
JHEPIUsl Xa0TUYECKOTO JBHKEHUS MOJIEKYJI, CPEIHEKBAIPATUYHASL CKOPOCTh
MOJIEKYJI, KOJIJMYECTBO TEIJIOTHI, BHYTPEHH:IS 3HEprus, paboTa rasza, ko3ddunueHt
IIOJIE3HOTO JCMCTBUS TEIJIOBOIO ABUIATElIs; IPY OIIMCAaHUU IIPABUIIbHO TPAKTOBATh
(U3NIECKUN CMBICI UCTIOIB3YEMBIX BEJTMUNH, HX 0003HAYCHUS M €IIMHHIIBI,
HAXOJUTh (POPMYIIBI, CBA3BIBAIONINE JAHHYIO (PU3NUYECKYIO BEIHUUHY C IPYTUMHU
BEJINYMHAM

10.6

OnuceiBaTh U3Y4YE€HHBIE 3JIEKTPUUECKHE CBOMCTBA BEIIECTBA U AIEKTPUUECKHE
sIBJIEHUS (TIPOLECCHI), UCIOJIb3YS (PM3MUECKUE BEMUMHBL: SJIEKTPUUECKUH 3aps,
ANEKTPUYECKOE T10JIE, HAIPSHKEHHOCTH MOJIs, HOTEHIMAJI, Pa3HOCTh NOTEHIUAJIOB;
P ONMCAHUH NPABUIIBHO TPAKTOBATH (PU3HUECKUIN CMBICI HCIIOIb3yEMbIX
BEJIMYMH, UX 0003HAYEHUS ¥ €IUHULIBI; YKa3bIBaTh (POPMYJIbl, CBS3bIBAIOIINE
JAHHYIO (PU3HYECKYIO BETUUUHY C IPYTUMH BEIMUYUHAMU

10.7

aHATM3UPOBAThH (PU3NYECKUE MTPOIIECCHI U SIBJICHUS, UCTIOIB3Ys (PU3UIECKUE 3aKOHBI
Y TIPUHITUTIBL: 3aKOH BceMupHOTO TsiroteHus, |, Il u 111 3akonst HeroToHa, 3aK0H
COXpaHEHHUs MEXaHWYECKON SHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCA, PUHITUIT
CYIIEPITO3UITUHU CHJI, IPUHITUATI PAaBHOTIPABUS WHEPIIHATBHBIX CUCTEM OTCUETA;
MOJIEKYJISIPHO-KHHETHYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBA3b
CpeIHel KHHETUYECKON IHEPTUH TEIIJIOBOTO ABMYKCHHS MOJIEKYJ C a0COTIOTHOM
TEMIEPaTypOoH, MEepPBbIil 3aKOH TEPMOIMHAMUKH; 3aKOH COXPAHEHUS
ANIEKTPUYECKOro 3apsijia, 3akoH KynoHa; npu 3ToM pa3nudarh CJIOBECHYIO
(hopMyITHUpPOBKY 3aKOHA, €M0 MaTeMaTHUECKOE BhIpaXKEHUE U YCIOBUS (TPaHULIbI,
00J1aCTH) TPUMEHUMOCTH

10.8

OOBIACHATHE OCHOBHBIE IMPHUHIUIIBI HeﬁCTBHH MalllvH, HpI/I60pOB U TCXHUYCCKUX
YCTpOﬁCTB; pas3imiaThb YCJIOBUA UX 0€30IaCHOTO MCII0JIb30BaHUs B HOBCC,I[HCBHOﬁ
KHU3HHU

10.9

BBIMOJHATE SKCTIEPUMEHTHI TI0 UCCIIEA0BAHNIO (DM3HUYECKUX SBJICHUH U IPOLIECCOB C
UCTIOJIb30BAHUEM IIPSIMBIX U KOCBEHHBIX H3MEPEHHI; TIPH 3TOM (OPMYIHPOBATH
npoOiemMy (3a1a4y) ¥ TUIIOTE3y y4eOHOTO SKCIIEpUMEHTa, COOMPATh YCTAaHOBKY U3
MPEATI0KEHHOTO 000PYJ0BaHUsI, IPOBOANUTH OTBIT M (POPMYIIMPOBATH BHIBOIBI

10.10

Ocy1iecTBIATh MPSMbIE U KOCBEHHBIE U3MEPEHUsT PU3NUECKUX BETUUHH; IIPH 3TOM
BBIOMPATH ONTUMAJIBHBIN CIIOCO0 M3MEPEHUS U HCIIOIb30BaTh U3BECTHBIE METO/IbI
OLICHKH TOTPELIHOCTEN U3MEPEHUN




10.11

HccnenoBaTh 3aBUCUMOCTH MEXTy (PU3NUECKUMU BEIUYMHAMU C UCTIOJIH30BAHUEM
MPSIMBIX U3MEPEHUIl; IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBAThH
Pe3yAbTATHI MOJYYCHHON 3aBUCHMOCTH (PU3NYECKUX BEITMYMH B BHJIE TAOIUI] U
rpaduKOB, JIEJIaTh BHIBOJIBI 10 PE3yJIbTaTaM MCCIIEJOBAHUS

10.12

Cobnronath mpaBmiza 6€30MaCHOTO TPyAA MPU MPOBEACHUH MCCISIOBAHUN B paMKax
y4eOHOTO IKCIIEPUMEHTa, y4eOHO-UCCIIe0BATEICKOM U IPOCKTHOM NIESTEIHHOCTH
C UCMOJIb30BaHUEM U3MEPUTEIbHBIX YCTPOICTB U Ja00OPaTOPHOTrO 000PYI0OBaHUS

10.13

Pemath pacdyeTHble 3a1a4u C SIBHO 3a/laHHOM (PU3MUECKON MOJIENbI0, UCTIONb3Ys
(u3nueckre 3aKOHbI ¥ MPUHIIMIIBI; HA OCHOBE aHaJIN3a yCIOBUS 3a7auu BbIOUpAaTh
(bu3NYeCKyI0 MOJIENb, BBIACIATh (PU3HMUECKHE BETUUNHBI U (POPMYIIbI, HEOOXOAUMBbIE
JUIS €€ PeleHus], IPOBOIUTh PACUEThl M OLIEHUBATh PEaIbHOCTh NOJYyYEHHOTO
3HaueHUs (PU3MUECKOI BEIINYUHBI

10.14

PemaTh kauecTBEHHBIE 3a/1a4H: BRICTPAUBATH JIOTHYECKH HETIPOTHBOPEUNBYIO
IIEMIOYKY PACCYKJICHHUH C OMMOPOH Ha N3YYEeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYecKue SBICHUS

10.15

Hcnonb30Bath MpH pelIeHnH y4eOHbIX 3a/1a4 COBpeMEHHbIe HH(OPMalMOHHbBIE
TEXHOJIOTHH JUIsl IOUCKA, CTPYKTYPUPOBaHUs, MHTEPIPETALUU U IPEICTaBICHUS
y4eOHOH 1 HAyYHO-TIOMYJISIPHOM HH(POPMAIINH, TTOTYICHHON U3 Pa3IuIHBIX
HMCTOYHUKOB; KpUTUUECKH aHAJIM3UPOBATH MOJTYy4aeMyI0 HHPOPMAIUIO

10.16

[IpuBOIUTE TIPUMEPHI BKJIa/Ia POCCHMCKUX M 3apyOEKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKHU
U TEXHOJIOTUH

10.17

Hcnons30BaTh TEOpETHUECKUE 3HAHUS TI0 (PU3KKE B TIOBCEAHEBHOM JKU3HU TSI
obOecrieueHust 6€30MaCHOCTH MTPH OOpaIICHUH C MPUOOPAMH U TEXHUYESCKUMU
yCTPOMCTBaMH, ISl COXPAHEHHUSI 3J0POBbs U COOIIOICHUS HOPM SKOJOTMUYECKOTO
MOBEJICHUS B OKpYXaIOIIel cpejie

10.18

PaGoTaTh B rpynme ¢ BHIIOJIHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, IJITAHUPOBATh
paloTy rpymIibl, pallMOHAIILHO paclpeeaTh 00s3aHHOCTH U TNIAHUPOBATh
NeATeIbHOCTh B HECTAHJAPTHBIX CUTYAIMSX, aJIeKBaTHO OLIEHUBATh BKJIAJ KaX10TO
U3 YYaCTHUKOB T'PYIIIBI B PELICHNUE paccCMaTpUBaeMOn MpoOIeMbl

[Mposepsiembie amemenTs conepxanus (10 kmace)




Kon Kon [IpoBepsieMble 3JIEMEHTBI COepKaHUS
paszena | mpoBepseMor
0 2JIEMEHTa
1 OU3SNKA U METOJAbIl HAYYHOI'O ITO3HAHU A
1.1 ®u3uka - Hayka o npupoje. Hayuneie MeTOAbI IO3HAHUS OKPYKAIOIIETO
Mupa. PoJib skciepuMeHTa ¥ TEOPUH B TIPOLIECCE TO3HAHUS TIPUPOIBI.
DKCIepUMEHT B QU3MKE
1.2 MopenupoBanue GpU3NYECKUX SBIEHUN U TIporieccoB. Haydnbie rumoTessl.
®dusnuecKkue 3aKOHbI U TeOpuu. [ paHUIIBI TPUMEHUMOCTH (HU3UUECKUX
3aKkoHOB. [IpunIIMN cooTBeTCTBUSA. POJIb M MecTO HU3HUKH B
(hopMHpOBaHUM COBPEMEHHOIN Hay4HON KapTHHBI MUPA, B IPAKTHUYECKOMN
NEeITeNbHOCTH JTI0NEN
2 MEXAHUWKA
2.1 KMHEMATHUKA

2.1.1 Mexaunueckoe nsrxeHre. OTHOCUTEILHOCTh MEXaHNUECKOTO ABIKEHUSL.
Cucrema orcuera. Tpaektopus

2.1.2 [Tepemenienue, CKOPOCTh (CpeAHSst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) H
yCKOpEHUE MaTepuaibHON TOYKU, UX MPOEKIIUU HA OCH CUCTEMBI
KoopauHat. C0KeHue MepEeMEILICHUN U CII0KEHUE CKOPOCTEi

2.1.3 PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKeHue. ['paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U MEePEMEIICHHUS
MaTepuaIbHOU TOUKHU OT BpEMEHU

214 CBoboaHoe majeHue. Y CKopeHrue CBOOOIHOTO MaeHUs

2.1.5 KpuBonuHueiinoe nBuxkeHne. PaBHOMepHOE IBMKEHUE MaTEPUAIbHON

TOYKH 110 OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JTMHEWNHAsA cKkopocTh. llepron
1 4yacToTa. L{eHTpocTpeMHUTeNnbHOE YCKOPEHHE




2.16

TEXHHHCCKHGYCTpOﬁCTBaZCHHHOMCTP,HBHKGHHGCHapﬂHOB,HCHHHGII
PEMCHHBIC ICpEaaIn

2.1.7 [Ipaktuyeckue padoTel. i3MepeHne MrHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOMICHUS MEXKIY ITYTSIMH, TPOHACHHBIMU TEJIOM 32
TIOCTIeIOBATEIbHBIE PAaBHBIE IIPOMEKYTKH BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBW)KEHUH C HAa4aJIbHON CKOPOCTHIO, PABHOM HYJIIO.
N3ydenue nBuKeHUs MIApUKa B BA3KOW KUJKOCTH. M3yueHne nBUKEHUS
TeNa, OPOIIEHHOTO TOPU30HTAIBHO

2.2 JMUHAMUKA

221 [punnun otHocurensHocTH ['anunes. [lepsbiit 3akoH HproToHA.
WueprmanbHbie CHCTEMBI OTCYETA

2.2.2 Macca tena. Cuna. [IpuHIHMN Cynepno3uiuu CHil

2.2.3 Bropoii 3akon HeloToHa [1s1 MaTepralibHOM TOUKH B MHEPLUAIBHOMN
cucteme otcuera (MCO). Tperuit 3akoH HeroToHa A1 MaTepraabHBIX
TOYEK

224 3akoH BceMupHOTO TsaroteHus. Cuma Tspkectr. [lepBas kocmMudeckas
cKopocTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U CUJIa TPEHUS
nokosi. Koaddunuent tpenus. Cuna cCOnpoTHBIICHUS TP IBUKEHUH Tela
B KHUJIKOCTHU WJIU Ta3e

2.2.7 [TocTynarensHoe U BpamiaTelbHOE IBUKEHHE a0COIIOTHO TBEPIOTO Tela

2.2.8 MoOMEHT cujIbl OTHOCUTENLHO OCcH BpaieHus. [Inedo cumbl. YcnoBus
paBHOBecHs TBepaoro tena B MCO

2.2.9 TexHuueckue ycTpoiicTBa: NOAMUIHUKY, IBH)KEHHE HCKYCCTBEHHBIX

CITYTHUKOB




2.2.10

[IpakTuyeckue paboTel. 3yueHne qBuxeHus: Opycka 1o HaKIOHHOMN
IJIOCKOCTH TOJ IEUCTBUEM HECKOJIbKMX cHil. MccenoBanye 3aBUCUMOCTH
CHJI YIPYTOCTH, BO3HHKAIOIIUX B Je(POpMUPYEMO TIPYKUHE U PE3HHOBOM
oOpa3siie, oT BennuuHbI ux aedopmanuu. MccnenoBanue ycnoBuit
paBHOBECHS TBEPJOTO TEJIa, UMEIOILIEr0 OCh BPAIICHHUS

2.3 3AKOHbBI COXPAHEHN S B MEXAHUKE

23.1 Hmnynbc maTepranbHOM TOYKH, CHCTEMbBI MaTEPUATBHBIX TOYEK.
Wmnynbe cuitbl 1 MI3MEHEHHE UMITYIIbCa Teja

2.3.2 3akoH coxpaHenust umnyinbsca B UCO. PeakTuBHOE ABM)KEHNE

2.3.3 Pabora cumnbl

2.3.4 MOITHOCTh CHITBI

2.35 Kunernueckast sHeprus MaTepuabHON TOUKHU. TeopeMa 0 KHHETHYECKOU
SHEPTUHU

2.3.6 [TorennmansHas sueprus. [loTeHmanbHas SHEPTUs yrpyro
nepopMupoBaHHO NpykuHbl. [loTeHIManbHas YHEpTUs Teaa BOIN3u
MOBEPXHOCTH 3EMIIU

2.3.7 [ToTreHnnanpHbIE M HEMOTCHIMAIBHBIE CHITBI. CBS3b pabOTHI
HEMOTEHIUATbHBIX CUJI C U3MEHEHHEM MEXaHUYECKON SHEPTUU CUCTEMBI
Tel. 3aKOH COXpaHEHHs] MEXaHUYECKOW SHEPTUU

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 Texuuyeckue ycTpoHCTBa: ABMKEHHUE PAKET, BOJOMET, KOTIep,
OPY>KHHHBIA TUCTOJIET

2.3.10 [IpakTdeckue padboTsl. 3yueHne cBSI3U CKOPOCTEH TEN MPHU HEYIIPYTroM
ynape. HccnenoBanue cBs3u pabOThl CHIIBI ¢ U3MEHEHUEM MEXaHUYECKOM
SHEpPruu Tena

3 MOJIEKVJIIPHAA ®U3UKA U TEPMOAMHAMUKA




3.1 OCHOBbBI MOJIEKVYJISIPHO-KMHETUYECKOUN TEOPUU

3.1.1 OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOI TEOPUH.
BpoynoBckoe nBuxenue. {uddysus. Xapakrep ABMKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA

3.1.2 Mogienu cTpoeHus Ta30B, KUAKOCTEH U TBEPABIX Tl U 00BSICHEHNE
CBOWCTB BEIIECTBA Ha OCHOBE ATHX MOJIEIEH

3.1.3 Macca monekyn. KommuectBo BemectBa. [locrostHHast ABorapo

3.1.4 TemmoBoe paBHOBecue. Temnepatypa u ee uamepenue. [lkana
temriepatyp Llenbcus

3.15 Mogens nneansHoTO Taza. OCHOBHOE YpaBHEHHUE MOJICKYIISIPHO-
KUHETHUYECKOW TEOPUH HJICaTIbHOTO Ta3a

3.1.6 AOGcouroTHas TeMITepaTypa Kak Mepa CpeHel KHHETHYECKOW dSHEPTHH
TEIUIOBOTO ABMKEHMS yacTull rasza. [llkana temneparyp KenbBuna

3.1.7 VYpasuenue Knaneiipona - Menaeneesa. 3akon JlanbToHa

3.1.8 I"azoBbIe 3ak0HBI. 301Ipo1iecChl B H1€aIbHOM Ta3e C OCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: U30TepMa, H30X0pa, n3obapa

3.1.9 TexHu4ueckne ycTpoicTBa: TepMOMETP, OApOMETp

3.1.10 [IpakTrueckue paboTsl. I3MepeHne Macchl BO3ayxa B KJIIACCHON KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHUS
pa3pe’KeHHOTO Ta3a

3.2 OCHOBbI TEPMOJAMHAMUKNU

3.2.1 TepmoauHaMuyeckas cucreMa. BHyTpeHHsIs sHeprus
TEPMOAMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHHU s

3.2.2 KonnuectBo TemnoTsl 1 paboTa. BHYyTpeHH:s 3HEprus 0JHOATOMHOTO

HACAJIBHOI'O I'a3a




3.2.3

BI/II[BI Tennonepeﬂaqn: TGHHOHpOBOI{HOCTB, KOHBCKIIMA, I/I3JIY'-I€HI/I€.
TemnoeMkocTh Tea. Y aeibHas TEINIOEMKOCTD BellecTBa. Pacuer
KOJIMYECTBA TEIUJIOTHI IIPH TEIUIONepe1aue

3.24

[IepBblii 3aK0H TepMoauHaMuKy. [I[puMeHeHne nepBoro 3akoHa
TEPMOJMHAMUKH K u3onpoueccam. ['paduueckas unrepnperanns padoTsl
rasa

3.25

TeroBbie MaHbl. [[pUHIUIBI 1EHCTBUS TEIIOBBIX MAKH.
[IpeobpazoBanus HEPTrUU B TEIIOBBIX MamnHax. Koaddurnment
nosiezHoro aeiictBus (nanee - KI1J[) Terosoit mamuuel. [ukn Kapuo u
ero KII/Q

3.2.6

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoIeccCoB B IPUPOJIE.
TenoBble ABUTATENN. DKOJIOTUYECKUE TPOOIEMBI TEIUIOIHEPTETUKI

3.2.7

TexHudeckne ycTponCTBa: IBUTAaTEh BHYTPEHHETO CrOpaHusi, OBITOBOM
XOJIOTWJIBHUK, KOHIUIIMOHED

3.2.8

[IpakTrueckue paboTel. U3MepeHue yaenpbHON TEIIOEMKOCTH

3.3

AT'PETATHBIE COCTOSAHMA BEIHLIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [TapooOpazoBanue u KoHAeHCaNus. Mcnapenue u kuneHue. Y aenbHast
TETUIOTa Mapo0oOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT
JIaBJICHUS

3.3.2 AOCoTIOTHAs 1 OTHOCHUTEIIbHAS BJIIAKHOCTH BO3tyXxa. HachImeHHbIH map

3.3.3 TBepaoe teno. Kpucrammmueckue u amopgHbie Tena. AHH30TPOIHS
cBoiicTB KprctawioB. JXKunkue kpuctaiuibl. COBpeMEHHBIC MaTepHAaIbl

3.34 [InaBneHue u KpucTaJUIM3aIMs. Y IeJIbHAS TEIUIOTA ILIABJICHUSI.
Cybnumarus

3.35 VYpaBHeHHe TeIoBoro OanaHca

3.3.6 TexHuyeckue yCTpOHCTBA: THTPOMETP U ICUXPOMETP, KATIOPUMETD,

TCXHOJIOTHHU IMOJIYYCHUS COBPECMCHHBIX MAaTCPUAJIOB, B TOM YUCJIC




HaHOMAaTCpHajIOoB, U HAHOTCXHOJIOTNHU

3.3.7 [IpakTuyeckue paboTel. i3MepeHne BIaXXHOCTH BO3AyXa
4 SJIEKTPOAMMHAMUKA
4.1 DJIEKTPOCTATUKA

411 DnexTpuszanus Tell. DIeKTpuueckui 3apsaa. JlBa Buaa aIeKTpUYeCKUX
3aps0B

41.2 [IpoBOAHMKH, TUAIIEKTPUKHU U TIOJIYIIPOBOJHUKH

4.1.3 3aKOH COXpaHEHHS ANEKTPUUECKOTO 3apsiaa

414 B3aumopericteue 3apsaoB. 3akoH Kynona

4.1.5 OnexTpuueckoe nojue. HampsokeHHOCTh 3aeKTpuyeckoro nojs. [punnun
cynepno3uiuy. JINHUM HaPsHKEHHOCTH AJIEKTPUYECKOTO OIS

4.1.6 PaboTa cun anextpoctatuaeckoro noJjst. [lorenmuan. Paznocts
MOTEHIMAJIOB

4.1.7 [IpoBOAHUKY M JUBIEKTPUKU B IOCTOSIHHOM 3JIEKTPUUYECKOM IOJIE.
JluaneKkTpuyecKkas IpOHUIIAEMOCTh

4.1.8 OnexrpoeMkocTb. KoHzeHcaTtop. DneKTpoeMKOCTh IIOCKOr0
KOHJIEHCATOpa. DHEeprus 3apspkeHHOro KOHJIeHcaTopa

41.9 TexHuueckue ycTpoicTBa: 3JEKTPOCKOII, JEKTPOMETD,
JIEKTPOCTaTUYECKAs 3allUTa, 3a3eMJICHUE IEKTPONPUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYWHBIN IPUHTEP

4.1.10 IIpakTuyeckue padoTel. i3MepeHune 3JeKTPOEMKOCTH KOHIEHCaTopa

4.2 NOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PASJIMYHBIX CPEJIAX
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VYcnoBus CyleCTBOBaHUS MOCTOSHHOTO JIEKTPUUYECKOTO TOKA.
Wcroynuku toka. Cuia Toka. [1ocTOIHHBIN TOK

4.2.2 Hanpspkenue. 3akon OMa 11 yyacTka Lenu

4.2.3 DNEKTPUUECKOE COIIPOTUBIIEHHUE. Y IEIbHOE COIIPOTUBIICHUE BEILIECTBA

424 [TocnenoBarenbHOE, TapalIeIbBHOE, CMENIAHHOE COECMHEHUE
IPOBOIHUKOB

4.2.5 PaboTa snextpuueckoro Toka. 3akon [[xoyns - Jlenna

4.2.6 MOUTHOCTH IEKTPUUYECKOTO TOKA

4.2.7 aMeKTpoABIKYyIIas cuia (naiee - 3J1C) u BHyTpeHHEE CONPOTUBIICHHE
WCTOYHMKA TOKa. 3akoH OMa JyIsi OJTHOM (3aMKHYTO) SJIEKTPUUYECKON
uenu. KopoTkoe 3aMbIkaHue

4.2.8 DNeKTPOHHAs TPOBOJUMOCTh TBEPBIX METAIOB. 3aBUCUMOCTh
COTPOTHBIICHUS METAIJIOB OT TeMriepaTypbl. CBEpXIIPOBOIUMOCTD

4.2.9 DNEeKTPpUYECKUM TOK B Bakyyme. CBOWMCTBA 3JIEKTPOHHBIX MTyYKOB

4.2.10 [TonympoBoaarku. CoOCTBEHHAs W MPUMECHAsI IPOBOAUMOCTD
noJIynpoBoAHUKOB. CBolicTBa P-n nepexoxa. [lorynpoBoAHUKOBEIE
pUOOPHI

4.2.11 DIEKTPUYECKUMA TOK B DJICKTPOIUTAX. DICKTPOIUTHUSCKAS TUCCOIIHALIHS.
DIEeKTpoIn3

4.2.12 DNeKTpuYecKuil TOK B razax. CaMOCTOATENbHBINA U HECAMOCTOSITENIbHBIN
pa3psia. Pasnuynble THIIBI caMoCTOSITEN HOTO paspsaa. Monnus. [lnazma

4.2.13 Texnudeckue ycTpoHCTBa: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HCTOYHUKHU

TOKa, DJICKTPOHArpeBaTCIbHBIC HpI/I60pH, SJICKTPOOCBECTUTCIILHBIC
HpI/I60pLI, TCPMOMCETP COMMPOTUBIICHUA, BaKYYMHBIﬁ Anoa, TCPMUCTOPHBI U
(I)OTOpCBPICTOpLI, HOHYHpOBOHHI/IKOBHﬁ Au0 1, raJJbBaHHUKa




4.2.14 [IpakTuyeckue paboThl. 3yueHrne cMEanHOTO COSJMHEHUS PE3UCTOPOB.

N3mepenue 3/1C ucToyHMKa TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHUS.
Habmoenue anexkTponusa

[IpoBepsieMble TpeOoBaHUs K pe3yIbTaTaM OCBOCHHSI OCHOBHOM

oOpasoBatenbHOU porpamMms (11 kimacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMbIe MpeAMETHBIC Pe3yJIbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOM
MporpamMMBbI CpeTHero 001mero oOpa3oBaHus
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JleMOHCTpHpOBaTh Ha MPUMEPAX PoJib U MECTO (PU3UKHU B POPMUPOBAHUU
COBPEMEHHOM HAyYHON KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOW TEXHUKH U
TEXHOJIOTHi, B TPAKTUYECKOU IESITEIHLHOCTH JIOJIEN, LIEJIOCTHOCTh U €JUHCTBO
(buznueckoil KapTUHBI MHpa

11.2

YYuTBIBaTh TPAHUIIBI TPUMEHEHUS U3YUCHHBIX (PU3UUECKUX MOJCTICH: TOUYCUHBIN
ANEKTPUYECKUH 3apsl, SASpHAs MOJIeTb aToMa, HYKJIIOHHAst MOJIE b aTOMHOTO sijipa
MIPU PEIICHUH PU3NYECKUX 3a7a9

11.3

Pacnio3naBate gusnueckue sBiaeHUs (TIPOIECCHI) U OOBIACHITH UX HA OCHOBE 3aKOHOB
ANIEKTPOMHAMUKHN U KBAHTOBOW (DM3WKHU: AIIEKTPUIECKAast TPOBOJAUMOCTD, TEIUIOBOE,
CBETOBOE, XMMUYECKOE, MArHUTHOE JCHCTBUS TOKA, B3aMMO/ICHCTBIE MAarHUTOB,
AIIEKTPOMArHUTHAsI MHAYKIHS, ISHCTBHE MAarHUTHOTO I0JISI Ha TPOBOJIHUK C TOKOM U
JBYDKYIIUICS 3apsil, JIEKTPOMArHUTHBIE KOJIeOaHMsI U BOJIHBI, IIPSMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPaKEHUE, MpeoMIICHUE, HHTephEpeHIH, TUPPaKIUI 1
MOJISIpU3alIlis CBETa, TUCIIepCcHs cBeTa, (poTornekrpuueckuii 3pdext (hoTtorddekr),
CBETOBOC JIaBJICHUE, BOBHUKHOBECHHUE JIMHEWYATOTO CIIEKTPa aTOMa BOJI0PO/Ia,
€CTECTBEHHAS U MICKYCCTBEHHAs PaJJMOAKTUBHOCTh

114

OnuceiBaTh U3y4E€HHBIE CBOMCTBA BEUIECTBA (IEKTPUUECKUE, MATHUTHBIE,
ONTUYECKHUE, NEKTPHUUECKYIO TPOBOJUMOCTh PA3IUYHBIX CPEM) U AIIEKTPOMArHUTHBIE
SIBJICHUS (TIPOIIECCHI), UCTIONB3YS (PM3MUECKUE BETMUMHBI: dJIEKTPUUECKUH 3apsi,
cuia TOKa, JIEKTPUUYECKOE HAIPSHKEHUE, JIEKTPUUYECKOE CONTPOTUBIIEHHUE, PA3HOCTh
noteHuuanos, DJIC, paboTa Toka, HHAYKIIUS MAarHUTHOTO TOJs, cuiia AMrepa, cuia
JlopeH1ia, UHAYKTUBHOCTb KaTYIIKH, SHEPTUS JIEKTPUUECKOTO U MATHUTHOTO TOJIEH,
MIEPHO/JI ¥ YacTOTa KoyieOaHUil B KoJledaTeTbHOM KOHTYpE, 3apsi/i U CUJIa TOKa B
MpolLiecce TAPMOHMUYECKUX JIEKTPOMArHUTHBIX KoJieOaHui, (JOKYCHOE pacCTOsHUE U




ONITUYECKAsi CHJIA JIMH3BI, IPHU ONMCAHUH MTPABHIBHO TPAKTOBATH (PU3UUECKUI CMBICIT
UCTOJIb3yEMBbIX BEJTMUMH, MX 0003HAYECHUS U €JMHUIIBL; YKa3bIBaTh (DOPMYIIBI,
CBSI3bIBAIOIIKE JAHHYIO (PU3NYECKYIO BEJIMYMHY C JPYTUMH BETUYNHAMH

11.5

OnuceiBaTh U3y4E€HHbIE KBAHTOBBIE SIBJIEHUS U MPOLIECCHI, UCIIOJIB3YS (PU3HYECKUE
BEJIMYMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4aCTOTa CBETA,
SHEPTHs U UMITYJIbC (POTOHA, TIEPUO/] TTOJTypaciaja, SHEPT sl CBS3U aTOMHBIX SJIEp;
MIPU OTIMCAHUH MTPABHIILHO TPAKTOBATh (PU3NYECKUN CMBICI UCTIOJIb3YEMbIX BETHYHH,
uX 0003HAUEHUS U €AMHUIIBI; YKAa3bIBATh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIMYMHY C APYTUMH BETMYMHAMH, BEIYUCIATH 3HAUCHHE (PU3HUIECKOM
BEJINYMHBI

11.6

Ananu3upoBath GU3NUECKHE MPOLECCHI U SIBJICHMUS, UCIOJIb3YS (U3NUYECKUE 3aKOHBI U
MPUHIMIBL: 3aK0H OMa, 3aKOHbI NIOCIEA0BATEIBHOIO U apauIEIbHOIO COENHEHNUS
MPOBOJTHUKOB, 3aKOH /[x0yns - JIeHIa, 3aKOH 3JIEKTPOMarHuTHOM MHIYKIINH, 3aKOH
MPSIMOJIMHEHHOTO PacpOCTPaHEHHs CBETA, 3aKOHbBI OTPA’KEHUS CBETA, 3aKOHbI
MIpeIOMIIEHHUS CBETa, YypaBHEHHE DUHIITEIHA 17151 PoTodPdeKTa, 3aKOH COXpaHEHUS
SHEpPruH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH COXPaHEHMsI 3JIEKTPUUECKOTO 3apsija,
3aKOH COXpaHEeHHs] MacCOBOTO YMCIIa, MOCTYNaThl bopa, 3ak0H paJloaKTUBHOTO
pacnaza; mpHu 3TOM pa3iinyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JaCTH) MPUMEHHUMOCTH

11.7

Onpenenars HalpaBiIeHUE BEKTOPA UHIYKIIMY MAarHUTHOTO TOJIS TPOBOAHUKA C
TOKOM, cuJIbl AMniepa u cuiibl JIopeHia

11.8

CTpouTh ¥ ONKCHIBATh H300paKEHNE, CO3]aBAEMOE TUIOCKUM 3€pKaJIoM, TOHKOM
JIAH30H

11.9

BBIMOHATE SKCTIEPUMEHTHI IO UCCIIEA0BAHNIO (DM3HUYECKUX SBICHUH U IPOLIECCOB C
UCTIOJIb30BAHUEM IIPSIMBIX U KOCBEHHBIX M3MEPEHHI; TIPH 3TOM (OPMYIHPOBATH
npoOiemMy (3a1a4y) ¥ TUIIOTE3y y4eOHOTO SKCIIEpUMEHTa, COOMPATh YCTAaHOBKY U3
MPEATI0KEHHOTO 000PYJ0BaHUsI, IPOBOANUTH OTBIT M (POPMYIIMPOBATH BHIBOIBI

11.10

Ocy11ecTBIATh NPSMbIE U KOCBEHHBIE U3MEPEHUsT PU3NUECKUX BETUUHH; IIPH 3TOM
BBIOMPATh ONTUMAJIBHBIN CITOCO0O M3MEPEHHMS U MCIIOJIb30BaTh U3BECTHBIC METOIbI
OLICHKH TOTPELIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3NYECKUX BEJTMUUH C UCTIOIb30BAHUEM MPSIMBIX
U3MEPEHUH; IPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCUPOBATh PE3yIbTaThl
MOJIy4eHHOH 3aBUCUMOCTU (PU3NYECKUX BEJTMUUH B BUJIE TaOIUI] U IpauKOB, JenaTh




BBIBO/JIBI I10 PE3YyJIbTaTaM UCCIICAOBAHUA

11.12

CoGumronats npasuiia 6€30MaCHOTO TPYAA IPH IPOBEAECHUN UCCIEIOBAaHUN B paMKax
y4e0HOr0 3KCIIEPUMEHTA, y1eOHO-HCCIIEA0BATEIBCKON U TPOCKTHON AEATEIBHOCTH C
HCII0JIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000pyI0BaHUS

11.13

Pemats pacyeTHble 3a1a4u C SIBHO 3a/laHHOM (PU3MUECKON MOJIENbIO, UCTIONb3YS
(du3nveckre 3aKOHBI ¥ MPUHIIUIIBI; HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a41 BEIOUPATh
(U3NIECKYI0 MOJIEIb, BRIACTATH (PU3HUECKUE BETUUUHBI M OPMYIIBI, HEOOXOIUMBIC
JUISl €€ pelIeHNs], IPOBOINUTh PAaCUYEThl U OLICHUBATH PEAIbHOCTb ITOJYYEHHOTO
3HaueHUs (PU3MUECKOI BEINYNHBI

11.14

Pemath kauecTBeHHBIE 3a/1a49H: BRICTPAUBATh JIOTHYECKH HETIPOTHBOPEUYNBYIO
IIEMOYKY PACCYKJICHHUI C OMOPOI HAa M3YYCHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH U
(bu3UYecKue SBICHUS

11.15

Hcnonb30Bath MpH pelieHnH y4eOHbIX 3a/1a4 COBpEMEHHbIE HH(OPMaLIMOHHbBIE
TEXHOJIOTMH JIJIS TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUH U IIPEACTaBICHUS
y4eOHOM ¥ HayyHO-TIONYJIsIpHON MHGOPMaIUK, MOTYYEHHON U3 Pa3IMYHbIX
UCTOYHHUKOB; KPUTUYECKH aHAIN3UPOBATH MOJIy4aeMyo HHPOPMALIHIO

11.16

0OBSACHATH IPUHIUIIBI IEHCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyath yCIOBHUS UX OE30MMaCHOTO MCIOIb30BaHMsI B TOBCETHEBHOM KU3HU

11.17

[IpuBOIUTE TIPUMEPHI BKJIa/Ia POCCHMCKUX M 3apyOEKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00OBSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU
U TEXHOJIOTUH

11.18

Hcnons30BaTh TEOpETUUECKUE 3HAHUS TI0 (PU3UKE B TIOBCEAHEBHOM JKU3HU TSI
obecrieueHus 6€30MMaCHOCTH MTPH OOpaIICHUH C MPUOOPAMH U TEXHUYESCKUMU
yCTPOMCTBaMH, [Tl COXPAHEHHUSI 30POBbs U COOIIOACHUS HOPM SKOJIOTMUYECKOT0
MOBE/ICHUS B OKpYXaIOIIel cpejie

11.19

PaGoTaTh B rpynme ¢ BHIIOJIHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEeH, IJIaHUPOBATh
paloTy IrpymIibl, pallMOHAIILHO pacpeeaTh 00s3aHHOCTH U TNIAHUPOBATh
NeATeIbHOCTh B HECTAHJAPTHBIX CUTYAIMSX, aJICKBaTHO OLIEHUBATh BKJIAJ KaX10TO
U3 YYaCTHUKOB T'PYIIIBI B PEIIEHNE pacCMaTpUBaeMOn MpoOIeMbl

[MpoBepsiembie anmemMeHTH conepxkanus (11 kmace)




Kon Kon [IpoBepsieMbIe 3IIEMEHTBI COEpKaHUS
paszena | mpoBepsieMor
0 dJIEMEHTa
4 SJIEKTPOAMMHAMUKA
4.3 MATHUTHOE IIOJIE. 9JIEKTPOMAI'HUTHASI UHAYKLWA

43.1 ITocTrosgunrsle MaruuTel. B3anMoieicTBUE OCTOSHHBIX MarHUTOB

4.3.2 MarnutHoe noJsie. Bektop MarautHOM nHAYKUMH. [IpuHImn
cynepro3unuu. JINHMM MarHUTHOM MHAYKIMHU. KapTuHa TUHUI MarHUTHOU
WHAYKIMH TTOJISI TOCTOSTHHBIX MarHAUTOB

4.3.3 MarsuTHO€E 10JIe TPOBOIHKKA C TOKOM. KapTrHa muHU OIS JITMHHOTO
MPSIMOTO NMPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO NMPOBOJHUKA, KaTyIIKU C
TokoM. OnbIT Dpcrena. B3anmoaeiicTere mpoBOAHUKOB C TOKOM

4.3.4 Cuna Amriepa, ee MOyJb U HAalpaBJICHUE

4.3.5 Cuna JlopeHiia, ee MOAyJIb M HampaBJieHHE. [[BiokeHre 3apsoKeHHON
YacTULIBI B OJTHOPOTHOM MarHUTHOM moJie. PaboTa cumbl JlopeHna

4.3.6 SIBneHne ANEKTPOMArHUTHON UHIYKITMH

4.3.7 [ToTok BeKTOpa MarHUTHOM MHAYKIIUH

4.3.8 OJIC unaykumu. 3aKOH JIEKTPOMarHuTHOM HHAYKIIMK Dapajaes

4.3.9 BuxpeBoe anexrpudeckoe nose. 3/1C uHAYKINU B TPOBOJHHKE,
JBUKYIIEMCS IOCTYIATENbHO B OJJHOPOJHOM MAarHUTHOM TOJIE

4.3.10 [IpaBuiio Jlenma

43.11 WNHpyktuBHOCTE. SBenue camonnaykuuu. J/1C camonHayKuuu

4.3.12 OHeprus MarHUTHOTO MOJIs KaTyIIKHA ¢ TOKOM




4.3.13

DIEeKTPOMarHuTHOE 10JIe

4.3.14 TexHuueckue ycTpoONCTBA: IOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
AJIEKTPOBUTATEIb, YCKOPUTEIH 3JI€MEHTAPHBIX YaCTUL, HHIYKINOHHAS
neYb

4.3.15 [IpakTnueckue padoTel. 3yueHre MarHUTHOTO MOJISl KATYIIKUA C TOKOM.
HccnenoBanue nelicTBUs MOCTOSHHOTO MarHUTa Ha PaMKy ¢ TOKOM.
HccnenoBanue siBICHUS SJIEKTPOMArHUTHON MHIYKIIUA

) KOJIEBAHU S 1 BOJIHBI
51 MEXAHUYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHU A
51.1 KonebarenpHas cuctema. CBoOoHBIC KOJIeOaHus. [ 'apMoHYecKre
konebanus. [lepuon, yacrora, aMmuTyaa u asza kojaedanui
512 [IpyxnHHBIA MassTHUK. MaTeMaTHYECKNA MasiTHUK
5.1.3 VYpaBHeHHe rapMOHHYECKUX Kosiebanuii. KnnemaTtnueckoe u
JMHAMHYECKOE OMHMCaHue K0JIe0aTeIbHOTO IBUKEHUS

5.14 [IpeBparenue sHEPTrUM MPU rapMOHUIECKUX KosieOaHusax. CBs3b
aMIUTUTYIbI KOJIe0aHUI UCXOTHOM BETMYMHBI C aMILTUTYJaMH KOJIeOaHHi
€€ CKOPOCTH U YCKOPEHUS

5.1.5 KonebatenpHbiit KoHTYp. CBOOOIHBIE JIEKTPOMAarHUTHBIE KOJICOAHHUS B
UICaJIbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHUSI MEX/Ty MEXaHUUECKUMHU U
ANIEKTPOMArHUTHEIMU KoJiebanusamu. @opmyna Tomcona

5.1.6 3aKOH COXpaHEeHHMsI SHEPTUU B UCATLHOM KOJIeOaTeTbHOM KOHTYpE

5.1.7 Boinyxknennbie Mexanndeckue kosiebanus. Pesonanc. Pezonancuas
KpuBasi. BeIHYX/IeHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHUS.

5.1.8 IIepemennsblii Tok. CUHYCOUJAJIBHBIN IEPEMEHHBIA TOK.

5.1.9 MoITHOCTh TEPEMEHHOT0 TOKA. AMIUTUTYIHOE U AEHCTBYIOIIEe 3HaUCHNE




CHJIbI TOKA U HAITPSKCHUA

5.1.10

Tpauncdopmarop. IIponsBoacTBo, nepegada u noTpedIeHUE IEKTPUIECKOM
SHEPruu. JKOJIOTMUECKUE PUCKH IIPU IPOU3BOICTBE AIEKTPUUECKOU
sHepruu. KynpTypa HCIOIb30BaHus JIEKTPOIHEPTUH B [IOBCEIHEBHOM
KU3HHU

5.1.11

Texauueckue ycrpoiicTBa: cericMorpad, aMeKTpUIecKuid 3BOHOK, JTHHUN
JNIEKTponepesayd

5.1.12

[IpakTuueckue padotsl. UccnenoBanue 3aBUCUMOCTH TIEPUOJIA MAJTBIX
KoJiebaHu# Tpy3a HAa HUTHU OT JJIMHBI HUTH U Macchl Tpy3a. MccnenoBanue
TEPEMEHHOTO TOKa B LIETH U3 TIOCIE0BATEIHHO COSAMHEHHBIX
KOHJIEHCAaTOopa, KaTyllIKU U pe3nucTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbI
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MexaHnuyeckue BOJIHBI, yclioBus pacnpoctpanenus. [lepuoa. CkopocTth
pacrpoCTpaHeHHs U IJTMHA BOJIHBL. [lomiepeunbie ¥ mpoA0IbHBIE BOJIHBI

5.2.2

Hutepdepentiusa u nudpakius MEXaHHIECKUX BOJIH

5.2.3

3Byk. CkopocTs 3ByKa. ['pomKkocTh 3Byka. Beicora ToHa. TemOp 3Byka

5.2.4

aJ'IeKTpOMaFHI/ITHBIe BOJIHEIL. Y CIIOBUSA N3ITYYCHUA SJICKTPOMAarouTHBIX

BoNH. B3aumuas opuenTanus Bextopos E, Bu V B snekrpomMarautHoii
BOJIHE B BaKyyMe

5.2.5

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHE,
noJsispuzanus, audpakuus, uarepdepenus. CKOpoCTh JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[lIxana 3meKTpoOMarHuTHBIX BOJH. [[puMeHeHne 3JeKTpoMarHuTHBIX BOJIH B
TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHLI paaruoCBA3U U TCIICBUACHU. Paguonoxamus.
9J'IeKTpOMal"HI/ITHOG 3arpsiI3BHCHHUC OKp}I)KaI-OH_Ieﬁ Cpeabl




5.2.8

TexHuueckre ycTpoicTBa: My3bIKaJlbHbIe HHCTPYMEHTHI, YIbTPa3ByKOBas
JIMAarHOCTHKA B TEXHUKE U MEIUIIMHE, paaap, paIuolpUEeMHUK, TEJICBH30D,
aHtenHa, tenedon, CBU-neun

5.3

OIITUKA

53.1 [IpssmonuHelHOE pacipoCTpaHEHHE CBETA B OAHOPOAHOM cpeae. JIyu cBera

5.3.2 OTtpaxeHnue cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n3o00paxeHuii B
TUTOCKOM 3€pKajie

5.3.3 [Ipenomnenne cBeta. 3aKOHBI IPEIOMIICHHSI CBETa. AOCOIOTHBIN
MOKa3aTelb MPEITOMIICHUS

534 [Tonnoe BHyTpeHHEee oTpaxkeHue. [IpeaenbHblil yroy NoJHOTO BHYTPEHHETO
OTpaKEeHUS

5.35 Hucnepcus ceera. CioxHbIN cocTaB 6enoro cseta. Ler

5.3.6 Colwupatonue u paccenBaroniye JuH3bl. ToHKas auH3a. POKyCHOE
paccTosiHUe U ONTHYECKas CUjla TOHKOM JuH3bI. [locTpoeHne n300pakeHnit
B COOMPAIONINX M pacCeMBaIONINX JIMH3aX. DopMyIia TOHKOW JTHH3HI.
VBenuueHue, JaBacMoe JIMH30M

5.3.7 [Ipenenbr MpUMEHUMOCTH T€OMETPUUYECKON OTITHKH

5.3.8 Hutepdepennus ceeta. KorepeHTHbIE HCTOYHUKH. Y CJIOBHUST HAOIMIOACHUS
MaKCUMYMOB U MUHHMYMOB B UHTEP(PEPECHIIMOHHOW KApTHHE OT JABYX
CHH(]A3HBIX KOTEPCHTHBIX HCTOYHHKOB

5.3.9 Hudpakuus ceeta. JudpakiuonHas pemeTka. Y caoBie HaOM0AeHUs
TJIABHBIX MAKCUMYMOB TIPH TTaJICHUA MOHOXPOMATUYECKOTO CBETA Ha
T(GPaKIUOHHYIO PEHIETKY

5.3.10 [Tonspuzauus ceera

5.3.11 Texuuueckue ycTpoiicTBa: 04KH, Jyna, (poToanmapar, NpoeKIIHOHHBIN

alrrapar, MUKpPOCKOII, TCJIICCKOII, BOJIOKOHHAs OIITUKA, I[I/I(l)paKI_II/IOHHaSI




peleTKa, moJISIPOu;T

5.3.12

[Ipaktuyeckue padoTel. 3MepeHue nmokasarels npeIoMIICHUs.
HccnenoBanue cBoicTB n300paykeHuit B tnH3ax. Habmronenue aucnepcuu
CBETa

6 SJIEMEHTbI CIIELIMAJIBHOM TEOPMH OTHOCUTEJIBHOCTU
6.1 ['pann1bl IPUMEHNMOCTH KIIacCUYeCKOM MexaHukH. [loctynatel Teopun
OTHOCHUTEIIbHOCTH: HHBAPUAHTHOCTH MOJIYJISl CKOPOCTH CBETa B BaKyyMe,
MIPUHIIATI OTHOCUTEILHOCTH DUHINITEHHA
6.2 OTHOCHTETHHOCTH OJTHOBPEMEHHOCTH. 3aMe]JICHHE BPEMEHU U
COKpAII[EHUE JITTUHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOHON YaCTHITBI
6.4 CBs13b Macchl ¢ SHEPrUei U UMITYIILCOM CBOOOIHOM YaCTHUIIbl. DHEPrUs
IOKOSI CBOOOHOM YaCTHUIIBI
7 KBAHTOBAS ©®U3UKA
7.1 SJIEMEHTBI KBAHTOBOM OIITUKU
7.1.1 ®dotonbl. Dopmyna [1nanka cBs3u HEpruu GOTOHA C €r0 YaCTOTOM.
DHeprus U UMIyibC POToHA
7.1.2 OTtkpeiTue u uccnenoanue Gororddekra. Onwitel A.I'. CToneTosa.
3akonsl poTtorddekra
7.1.3 VYpasHenue DitHmTeitHa as pororddexra. "Kpacnas rpanuma"
dboTorddekra
7.1.4 Jasnenue cera. Onbitel [1.H. JIebGeneBa
7.1.5 XUMHYECKOE IEUCTBUE CBETA




7.1.6

TexHuueckue ycTpoiicTBa: GOTO3IEMEHT, POTOIATIHK, COTHEUHAS
Oarapesi, CBETO IO/

7.2 CTPOEHHME ATOMA

7.2.1 Monens atoma ToMmcona. OmeiThl Pezepdopa mo ueciae10BaHnio CTPOCHUs
aroMma. [InanerapHas Mmoaenb aroma

7.2.2 [loctynarel bopa. M3nydyenue u noriouieHre GOTOHOB MPU NEPEXOE
aToMa ¢ OJIHOTO YPOBHS 3HEpruu Ha Ipyroi. Buasl cniektpos. CriekTp
YPOBHEW 3HEPTrUH aTOMa BOJAOPOJA

7.2.3 BonnoBeie cBoiicTBa yacTtuil. Bomnsl ne bpoiinsa. KopnyckymnsipHo-
BOJIHOBOM ayanu3M. [{udpaxius 31eKTpoHOB Ha KpHUCTalax

724 CrioHTaHHOE U BBIHYXKJEHHOE H3JTydeHHe. Y CTPOUCTBO U MPUHIMI PpabOThI
nazepa

7.2.5 TexHudeckne ycTpoNCTBa: CIIEKTPATbHBIN aHAIHN3 (CIIEKTPOCKOM), JIa3ep,
KBAHTOBBIN KOMITBIOTED

7.2.6 [IpakTrueckue padoThl. HabmroaeHne mTuHEHYIAaTOrO CrieKTpa

7.3 ATOMHOE A1PO

7.3.1 MeTtopl HaOTIOACHUS U PETUCTPAIIAN AIIEMEHTAPHBIX YaCTHIT

7.3.2 OTtkpeiTHe pagnoakTuBHOCTH. OnbITH Pesepdopaa mo onpeneneHuto
COCTaBa paJIMOaKTUBHOTO u3inydeHus. CoiicTBa anbda-, Oera-, raMma-
u3Ny4YeHus. BiusHue paanoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI

7.3.3 OTtkpbiTHE TPOTOHA U HelTpoHa. HykmonHas monens sinpa ['eitzen6epra -
NBanenko. 3apsz sapa. MaccoBoe uncino sapa. M3otombl

7.3.4 Anba-pacniaa. D1eKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIydeHue. 3aKOH paJl0aKTUBHOTO pacmajia

7.3.5 DOHeprus cBsi3U HyKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa




7.3.6

SnepHble peakuuu. [leneHue u CUHTE3 sEp

7.3.7 SAnepubiit peakrop. TepmosiaepHblit cunTes. [IpodaeMbl U IEpCTIEKTUBBI
SIIEPHOM PHEPTETUKU. DKOJIOTHYECKUE ACTIEKTHI SIEPHON SHEPTeTHUKU
7.3.8 DnemeHTapHble YacTUIbl. OTKpbITHE O3UTpOHA. DyH1aMEHTaJIbHbIE
B3aUMOICUCTBUS
7.3.9 TexHuueckue ycTpoiicTBa: 103UMETP, kamepa BunbcoHa, siaepHblit
peaktop, aToMHasi 6om0a
7.3.10 [IpakTnueckue padboTsl. MccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM
¢doTorpadusim)
OJIEMEHTbBI ACTPOOU3NKHA
8.1 Bun 3Be3anoro Heba. Co3Be3nus, SpKue 3Be3/1bl, IUIAHETHI, UX BUIANMOE
JIBIKCHUE
8.2 Conneunas cucrema. [1nanersl 3eMmHOM rpynibl. [IMaHeThI-TUTAHTHI U UX
CIYTHHKH, KapJUKOBbIE I1aHeThl. Masble Tena COMHEYHON CHCTEMBI
8.3 Comnre, dpotochepa u armochepa. ComHeuHast aKTHBHOCTh
8.4 Hcrounuk sueprun CostHIIA B 3BE3]1
8.5 3Be3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTb, PaJNYC,
TeMnepaTypa, X B3auMoCBsI3b. [[narpamMmma "criekTpanabHbIi Ki1acc -
CBETHUMOCTH". 3Be3/IbI TJIaBHOHM ITOCIEN0BATENLHOCTH. 3aBUCUMOCTD ''Macca
- CBETHUMOCTB" ISl 3B€3/] TJIABHOM MOCIIEIOBATEILHOCTH
8.6 Buytpennee ctpoenue 38e31. CoBpeMeHHBIE MPEACTABICHUS O
MPOUCXOXKACHUHU U 3BoJolnu CoJIHIIA U 3BE3/1. DTalbl )KU3HU 3BE3]1
8.7 Mneunslii I[1yts - Hama ["anaktuka. CnupanbHas crpykrypa ["anakruku,

pacipeaciacHuc 3B€34, ra3da U IblJIH. [TonoxxeHue u ABUKEHUE COJ'IHI_Ia B
TI'amaktuke. Ilmockas u C(I)epnquKaﬂ MOACHUCTEMEI I aJTakTUKH




8.8 Tunel ranakTuk. PaguoranakTuky ¥ KkBa3apsl. YepHbIe ABIPBI B AIpax

TaJIaKTHUK

8.9 Bcenennas. Pacimpenne Beenennoit. 3akon Xa66ma. Paz6eranue
ranakTuk. Bo3pact u paguyc Beenennoii, Teopust bonsioro B3psiBa.
Monens "ropsiueit Beenennoit". PenukroBoe usnyuenue

8.10 MacmrabHasi ctpykTypa Beenennoit. Meraranakrtuka. Hepemenubie
po0OJIeMbl ACTPOHOMUU

IIposepsiembie Ha EI'D no ¢puzuke TpedGoBanus K pe3yjbTaTaM 0CBOEHHUsI OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl cpeHero oomero odopasosanus u Ilepeyenns 31eMeHTOB
cojepskaHusi, nposepsiembIix HAa EI'D no ¢usuke
Jlyig mpoBesieHust €AMHOTO TOCYJapCTBEHHOTO 3K3aMeHa 1o gusuke (nanee - EI'D o gusuke)
HCIIOJIB3YeTCsl TIepeueHb (Koau(uKaTop) MpoBEpsieMbIX TPEOOBAHMM K Pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI CPETHETO 00IIET0 00pa30BaHMs U DJIEMEHTOB

COJICpKAHMS.
[Iposepsiembie Ha EI'D no ¢usuke TpedboBanus
K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEILHOM MPOTpaMMBbl
cpemHero obmiero oopasoBaHus
Kon [IpoBepsieMbie TpeOOBaHUs K IPEIMETHBIM pe3yIbTaTaM OCBOCHHUS OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeNIbHOI MpOorpamMMbl CpeIHero o0IIero 00pa3oBaHus
TpeOoBaHUs

1 CdopMHUpOBaHHOCTH YMEHHI pacrio3HaBaTh (pu3nyecKue sBJICHHS (POIECCHI) U
OOBSACHATH UX HA OCHOBE U3yYCHHBIX 3aKOHOB

2 Brnagenue ocHoBoOMoONararomuMu (PU3NIECKUMHU MOHSATHSAMU U BETUYMHAMH,
XapaKTepU3YIOMUMH (GU3NIECKHIE MPOIIECChI

3 ChopmupoBaHHOCTH YMEHHI IPUMEHSTH 3aKOHBI KJIACCHUECKON MEXaHUKH,
MOJIEKYISIpHOHM (DU3UKH U TEPMOJUHAMUKH, SJICKTPOAMHAMUKH, KBAHTOBON (DU3UKH
JUIS aHaIu3a U OOBSICHEHUS SIBIICHUN MUKPOMHUPA, MAaKpOMHPA U MEraMupa,
pasnuyath yciaoBus (TPaHMIIbI, 00IACTH) MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB,
MMOHUMATh BCEOOIIN XapakTep (pyHAaMEeHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh




HCII0JIb30BAHMA YaCTHBIX 3aKOHOB, aHAJIM3UPOBATH (1)I/I3I/I‘-IGCKI/IG MMpoUeCCChI,
HCIIO0JIb3Ysl OCHOBHBIC IMOJIOKCHUS, 3aKOHBI 1 3aKOHOMCPHOCTH

ChopmupoBaHHOCTH YMEHHUS PA3IUYATh YCIOBUS MPUMEHUMOCTH MOJICTICH
(U3HYECKUX TEJ U MPOIIECCOB (SIBJICHUIN)

ChopmupoBaHHOCTH YMEHHS PEIIaTh PACUCTHBIC 33]]a4d C SBHO 33JaHHOW U HESIBHO
3aJaHHOH (PM3MUECKON MOJICNIBbIO: Ha OCHOBAHUH aHAJIN3a YCIOBUS BEIOUPATH
¢bu3nvecKre MOJIeNN, OTBEYAIOIINE TPEOOBAHUSAM 3a/1a4d, TIPUMEHSATH (OPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNAThl (PU3MUECKUX TEOPHUM MTPH UCTIOIb30BaHUH
MaTEMaTHYCCKHUX METOJ0B PCHICHUS 3a/1a4, IPOBOAUTL paCUCThl HAa OCHOBAHUHN
HMCIOIINXCA TaHHBIX, aHAJIU3UPOBATE PE3YJIbTAThI 1 KOPPEKTUPOBATHL MCTOAbL
peleHus ¢ y4€TOM IOIY4YEHHBIX PE3YILTAaTOB

Pemath kauecTBeHHbIE 331a4H, TPEOYIOIINE MPUMEHEHHS 3HaHUHN U3 Pa3HbIX
pa3zenoB MIKOJIHHOTO Kypca (GU3UKH, a TAK)KE HHTETPAIIMU 3HAHUN U3 APYTUX
npeaAMETOB €CTECCTBEHHOHAYYHOI'O LIUKJIA: BBICTPANBATDH JIOTHYCCKYIO LCTIOYKY
pPacCyKJICHUM C OTOPO HA N3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3NYECcKre
SIBJICHUS

Bnagenue ocCHOBHBIMU METOJJaMU HAYYHOTO MO3HAHUS, UCTIOIb3yEMbIMH B (PU3HKE:
MIPOBOJIUTH MPSIMbIE U KOCBEHHBIE U3MepeHUs (U3NYECKUX BETUYHH, BEIOUpast
ONTUMAJIBHBIA CIOCOO U3MEPEHHUS U UCTOJIb3YsI U3BECTHBIE METO/IbI OLIEHKU
MOTPEITHOCTEN N3MEPEHNH, TPOBOIUTH UCCIICIOBAHUE 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH C UCIIOJIB30BaHUEM IPSIMBIX U3MEpPEHUil, 00bSACHATD MOJy4YCHHbIE
PE3yNbTaThl, UCIOJIb3YS PU3NYECKUE TEOPUH, 3aKOHBI U MIOHATHS, U JIeJIaTh BBIBO/IBI;
coOnroaaTh mpaBuia 0€301aCHOTO TPy/Aa MPU MPOBEIECHUHU UCCIIEOBAHMIA B paMKax
y4eOHOTr0 3KCIIEpUMEHTA U Y4eOHO-UCCIIeI0BATENILCKOM AESITEILHOCTH C
HCII0JIb30BaHHEM LU(POBBIX U3MEPUTENIBHBIX YCTPOICTB U T1aO0OPATOPHOTO
000pynoBaHUs

ChopMHPOBAHHOCTh YMEHUH aHAIM3UPOBAThH M OLICHUBATH MMOCIICACTBUS OBITOBOM 1
[IPOU3BOICTBEHHOMN JEATEIILHOCTH YEIOBEKA, CBSI3aHHOM ¢ (DU3UUECKUMU
IIPOIECCaMU, C MO3HMIUI KOJIOTHUYECKON 0€30IaCHOCTH; ITPEICTABICHHIA O
palMOHAIILHOM TPUPOIOIOIB30BAHKH, & TAKIKE PA3yMHOM HCIIOIb30BaHUN
JOCTH)KEHUI HAYKHU U TEXHOJIOTHIA JUTs JaJIbHEHUIIIETO Pa3BUTHS Y€JI0BEYECKOTO
oOI11ecTBa

OBnagieHne pa3nu4HbIMU crioco0amu paboThl ¢ HHPOpManuel GU3NIECKoro
COJIepKaHUs C MCIIOJIb30BaHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA;
pa3BUTHE YMEHUN KPUTUYECKOTO aHAJIN3a U OLIEHKU JOCTOBEPHOCTH IOJIy4aeMOM




uHpopMauu

10

CdhopmupoBaHHOCTH YMEHHIA PUMEHSITH OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKHE
IIOHATHUA, TCOpI/II/I M1 3aKOHBI )11 aHaJIn3a U O6'b$ICH€HI/ISI (1)I/I3I/I‘~I€CKI/IX HpOLIeCCOB,
HpOI/ICXOl[ﬂHII/IX Ha 3BE€3J1aX, B 3BC€3HbIX CUCTEMAX, B Me)I(FaHaKTI/I‘{eCKOf/'I cpeﬂe;
IBMKEHHUS HEOECHBIX TeM, DBOIIOLMH 3Be3]1 U Beenennoii

[lepeuens aeMeHTOB cofepxaHus, nposepseMbix Ha EI'D no ¢usuke

Kon
paznena/
TEMBI

Kon
dJIEMEHTA

[IpoBepsieMblii IEMEHT COJIEpHKAHUS

MEXAHUKA

11

KMHEMATHUKA

111

MexaHudeckoe JBHXKXCHUC. OTHOCHUTEIHFHOCTh MEXaHUIECKOT'O JABUXXCHUS.

CucreMa otcuyera

1.1.2

MarepuaiibHasi TOUKa.

Ee panuyc-BekTop:

TpaeKTopus,

MEPpEMCIICHUC!

AF =T (t,)-F
=(AX,Ay,Az)

yTh.

(]
-

TPacKTOPHS

=%
>
~

O -

(tl):rz—ri:

CrnoxeHue nepeMeieHuii:




A

=
Il
>

N W
+
>

S

1.1.3 CkopocTb MaTepuaabHOU TOUKHU:
_ AP
U__At =T —(UX,Uy,UZ),
At—0
AX . .
U, = A_'[ = X, ananoruuno Uy =Y, , U, =7,
At—0
Crnosxenue ckopocreit: Uy =U, T U,
Brruncnenue nepemenienys U MyTd MaTepuaibHOW TOYKHU MIPU IPSIMOJINHEWHOM
JIBYOKEHHH BJIOJIb OCH X 10 rpaduKy 3aBUCUMOCTH Uy (t)
1.1.4 _AD N
YCcKopeHHe MaTepHaTbHON TOUKH: & = —— =y, = (ax ay,a, ) ,
At At—0
Av - :
— = — —
a, = At - (Ux )t , aHanoruyno Ay = (Uy )t , a, = (UZ )t .
At—0
1.1.5 PaBHOMEpHOE NTPSAMOTMHEHHOE TBIKCHHE:
X(t) = X, +0,,t
v, (t) = vy, = const
1.1.6 PaBHOYCKOpEHHOE MPSAMOJIMHENHOE ABUKECHNUE:!

2

X(t) =X, + Ut + axzt




D (1) =0y, +ayt
a, = const
Uzzx _Ulzx = 2ax (XZ - Xi)

L + v,
[Ipu nBM*k€HHMH B OZTHOM HAINpaBJICHUU MYTh S=——=-1

2

1.1.7 CBoboaHOE maieHne. Y cKopeHue
CcBOOOHOTO MazieHus. [IBIKeHNE Tea,
opomennoro nox yrinom % x ropusonry:
X(t) = Xo + Vgt = X, + 0, COS QL t
v b
t? ] t2 ’ = 0
Y(t)=yo+00yt+gy7=y0+uosma-t—g— l*’
Yo (1
v, () =y, =1, COS T
v, (t) =y, +9,t =0, sina—gt O X *
9,=0
g, =—g = const
1.1.8

KpHBOHHHeﬁHOC JABUXKCHUC. I[BI/I)KGHI/IC MaTepHaHBHOﬁ TOYKH I10 OKPYKHOCTH.

VYrnoBas u JIMHEWHast CKOPOCTh TOUKU: U = oR . [Ipu paBHOMEpPHOM ABHUKEHUU

21

TOUKH 110 OKpy)kHOCTH O = ? =2nv,

2
2
I{eHTpOoCTpEeMHUTENBHOE YCKOPEHHE TOuKH: & = ? =R . Tonmoe

YCKOPCHUC MaTepHaHLHOﬁ TOYKH




1.1.9

TBepI[OC TCII0. HOCTYHaTGJIBHOG " BpallaTCJIbHOC ABUXKCHUC TBCPAOIO TCIa

1.2

JMHAMUKA
1.2.1 WNuepunaneubie cuctemsel orcyera. [lepssiii 3akoH HeroroHa. [TpuHmmn
OTHOcHUTENbHOCTH [ anunes
1.2.2 m
Macca tena. [TnotHocTh Bemecta: P = V
1.2.3 = N =
Cuna. IIpuHIMI CYNEPHO3ULUH CUIL: FpaBHOHeﬁCTB =F+F +..
1.2.4 Bropoii 3akon HetotoHna: mi1s matepuanbHoit Touku B UCO
F=ma: Ap=FAt npu F = const
1.2.5 Tperwnii 3akoH HproTOHA 17151 MaTepUaIBHBIX 4""_._.—""__
= _ = K F
rouex: Fp, =-F,; 12 21
1.2.6 3aKOH BCEMHUPHOT'O TSTOTEHUS: CUJIbI IIPUTSKEHUS MEXly TOU€YHBIMUA MaccaMu
F=gl
paBHBI ' — RZ
Cuna Tsokectd. LleHTp TspKecTH Tena. 3aBUCHMOCTD CHIIBI TSDKECTH OT BBICOTHI h
HaJl IOBEPXHOCTBIO IUIaHEThI paanycoM Ro:
mg = GMm
- 2
(R, +h)
1.2.7 Cuna ynpyroctu. 3akon ['yka: Fx = -kx
1.2.8 Cuna tpenusi. Cyxoe TpeHue.




Cuiia TpEHHUS CKOJIbKEHUS: FTp =uN

Cua TpeHHMs TTOKOS: FTp <uN

KoaddurmenT tpenus

1.2.9 F
_
Hasnenne: P =—
S
1.3 CTATUKA
1.31 MOMEHT CHJIbI OTHOCUTEIBHO OCH BpPAICHHUS:
|M| =Fl , rre | - mnedo cuet IE
OTHOCHTEIILHO OCH, IPOXOJIAIICH Yepe3 TOUKY F
O nepreHIuKyIIpHO PUCYHKY
1.3.2 entp macc Tena. LleHTp Macc cucTeMbl MaTepHATBHBIX TOUYEK:
- mr. +m,r, +... ~
Fiw, = - 22 . B omHOpO1HOM TOJIE TSHKECTH (g = const) HEHTP
m+m, +...
Macc Tejla COBMAIAET C €0 IIEHTPOM THKECTH
1.3.3 M1+M2+...=0
VYcenoBug pasHoBecus TBepaoro teia B UCO: ) = =
P P F+F+..=0
1.3.4 3akon ITackains
1.3.5 . . p=p,+pgh
JaBnenue B xuakocTy, nokosimeiics 8 UCO: P = Py +pPJ
1.3.6 = )

3akoH Apxumena: FApx =P, recn »

eclu Teno U KuIKoCTh mokosATcs B UCO, 1o Fapx = PYVasrreen




VYcnoBue miaBaHus TEN

14

3AKOHbI COXPAHEHMA B MEXAHUKE

141 Nmnynsc MmaTepualbHOM TOYKH: p=mu
14.2 Nmmnynbe cuCTEMBI Te: p= ﬁl + pz +..
1.4.3 3aKOH U3MEHEHHUSI U COXPaHEHUsI UMITYJIbCa:
s UCO AP =A(P,+ P, +...) = F At + Fy o A+
B CO Ap = A( ﬁl + pz + ) = 0 y €CIIHA FlBHeLLIH + 2BHEIIH = 0
PeakTnBHOE IBMKEHUE
144 PaboTa cuipl Ha MajOM MEpEeMEIICHUN }}'
A:‘If‘-|AF|-c05a:FX-Ax *“;ﬂ(
AF .y
1.4.5 MOLTHOCTE CHUJIBL: -
At - F
€CJIM 3a BpeMs paboTa CHIIbI H3MEHSIETCS
Ha AA, To MOLTHOCTB CHIIBI 5
AA
P=— =F-v-cosa
At At—0
1.4.6 mo? p2
Kunernueckast sHeprusi MaTepuanbHON TOUKU: Emn = T = 2— .
m

3aKOH M3MCHCHHUS KHHETUUECCKOU OHEPTHUU CUCTEMBI MATCPHUAIIBHBIX TOYCK: B




nco AE_ =A+A, +..

1.4.7 [loreHumanpHas dHEprus:
JUISL TIOTEHIIMAIBHBIX CHUII A12 = ElrIOTeHu - E2n0TeHu = _AEHOTCHI_[ -
[ToTeHumanpHas SHEPTHS MaTEPUATBHOM TOYKH B OJHOPOJIHOM II0JIE TSKECTH:
Enoreny = mgh.
[MoTenmanpHas SHEPTHsI YIPYro Ae(GopMHUPOBAHHOTO Tela:
e _ kx?
[OTeHI 7
1.4.8 3aKOH M3MEHEHUS U COXPAHEHUSI MEXaHUYECKON DHEPTUH:
Evex = Exin + Enoreny,
B UCO AEMex = ABCCX HENOTEHIL. CHJI
B MCO AE o =0 comt Aucer wenoremm e = 0
15 MEXAHUYECKHUE KOJIEBAHUA 1 BOJIHBI
151 I"apmoHnueckue KonebaHuss MaTepruaaIbHON TOUKH. AMIUIATYAA U (a3a

konebannii. Kunematnyeckoe onvucatue:

X(t)=Asin(wt+¢,),
Ux (t) - Xt

a, (t) = (UX )t = —O)ZX(t) =a,+ o’X=0 , TI€ X - CMEIIEHHE U3

ITOJIOKCHHU A PAaBHOBECHL.




JlnHamuyeckoe onucaHue:

2
max = -kx, rae K = M®* . Do 3uaunr, aro Fx = -kX.

DHepreTuyeckoe onMcaHue (3aKOH COXpPaHEHUsI MEXaHUYECKOI SHEPIUN):

mo? k< moZ,  KA?
+ = = = const
2 2 2 2

CBs13b aMIUIMTY bl KOJIEOAHUH CMELIEHUs] MaTepUAIbHOM TOUKHU C aMILTUTYAaMHU
KoJIe0aHUI €€ CKOPOCTH U YCKOPEHHSL:

Uy =OA A =0°A

1.5.2 27 1
[Tepuona u yacToTa KOJICOAHNIA: T=—=—
@ A%
[Tepro 1 MaTbIX CBOOOIHBIX KOJICOAHW MAaTEMaTHISCKOTO MasITHHKA!
I
T=2n |— .
g
. m
Tepro cBOGOTHBIX KONEGAHHIT IPYKMHHOTO MasTHUKA: | = 27, [—
153 Brinyxnennsie kosiebanus. Pesonanc. PezonancHas kpubas
1.5.4 [Tonepeunsie 1 MPo0IbHBIC BOJHBL. CKOPOCTh PACIIPOCTPAHEHHS U JITTHHA
L
pommbr; A =0T =—
A%
Hutepdepennus u nudpakmus BOJIH
1.5.5 3Byk. CKOpOCTb 3BYyKa

MOJIEKYJISAPHASA ®U3NKA. TEPMOAMHAMUKA




2.1

MOJIEKVYJISIPHASA ®U3UKA
21.1 Moenu cTpoeHus ra3oB, KUIKOCTEN U TBEpAbIX Tell. [IycTh

TEPMOJMHAMHUEcKas cucTema (Teso) cocTouT U3 N 0JMHAKOBBIX MOJIEKYIL.

N m
Torna KoJIM4eCcTBO BEIIECTBA V= -,
N, n

rae Na - uncio ABorazpo, M - Macca cuctemsl (Tena), M - monspras macca

BElIeCTBa
2.1.2 TennoBoe NBMKEHNE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BsaumoneiicTBre 4acTull BEeCcTBa
214 Huddy3us. bpoyHoBckoe IBUXKEHHE
2.1.5 Mogens naeanbaoro raza B MKT
2.1.6 CBs13b MEX/Ty TaBJICHHEM U CPEIHEH KHHETHYECKOW YHEPrUe MOCTYNaTeIbHOTO

TEIIJIOBOTO JABUKEHUS MOJIEKYJ UCATBHOTO Ta3a (ocHOBHOE ypaBHeHne MKT):

_ 2
p ==m,nv’ 2 .| Mo 2z i
=1l = =& ., TO€ Mo - Macca OJIHOU
3 3 2 3
N

MOJIEKYIIbI, n= v - KOHIIEHTpaIus MOJIEKYJI
2.1.7 AolcomroTHas Temriepatypa: T =t° + 273 K
2.1.8 CBs13b TEMIIEPATYPHI 'A3a CO CPEIHEN KHHETUUECKOHN SHEpruei

MOCTYMAaTEeIbHOTO TEIJIOBOTO JIBUKEHHS €T0 MOJIEKYII:

2
() 2
mocr -
2 2

2.19 Vpasuenue p = nkT




2.1.10

Mogenp uaeaabHOIO ra3a B TCPMOANHAMUKE:

{YPaBHCHI/Ie Menneneea — Kianeiipona

BelpaykeHue 111 BHyTpEHHEN dHEPrun

VYpasHenue Menzeneena - Knanelipona (mpuMeHuMble GOpPMBI 3a1UCH):

v =T RT =\RT = NKkT p="RL
n

T

BeIpaxenue st BHyTpeHHEN SHEPTUHA OJHOATOMHOIO HJICATIBHOTO Ta3a
(mpuMeHuMbIe POPMBI 3aIUCH):

3 3 3m
U=—VvRT ==—NKT =——RT =v¢, T =—pV
2 2 1
2.1.11 3akoH J[anbTOHA 715 TaBJIEHUSI CMECH Pa3pEKEHHBIX Ta30B:
pP=prt+p2+..
2.1.12 | U3omnporiecchl B pa3pekeHHOM Ta3e ¢ MOCTOSTHHBIM unciaoM Mojekyn N (¢

IIOCTOSAHHBIM KOJIMYECCTBOM BCIICCTBA v ):

usorepma (T = const): pV = const,

P _
usoxopa (V = const): ? = const

VvV _
usobapa (p = const): ? = const

I'paduueckoe mpeacraBiaeHue nzonpoueccoB Ha pV-, pT- u VT-auarpammax.

O0beqMHEHHBINA Ta30BbIA 3aKOH:




\%
— =const
T

JJIs ITIOCTOSAHHOI'O KOJIMYCCTBA BEIICCTBA v

2.1.13 | HachimeHHbIe 1 HEHACHIIICHHBIE TTapbl. KauecTBeHHAs! 3aBUCUMOCTbH IUIOTHOCTH
¥ JIaBJICHUS HACBIIIICHHOTO TIapa OT TEMIIEPATyphl, KX HE3aBUCUMOCTh OT 00beMa
HACBIIIEHHOTO Mapa

2.1.14 Bnaxxnocts Bo3myxa.

_ Pu(™) P (T)
OtHocuTenbHas BIaKHOCTE: ¢ = T T
pHaCLIIlI. napa ( ) p HACBIII. TIapa ( )

2.1.15 M3MeHeHne arperaTHbIX COCTOSIHUM BEIIECTBA: HCIIAPEHNE U KOHICHCAIIHS,
KHIICHHUE KHUJIKOCTH

2.1.16 M3meneHune arperaTHbIX COCTOSTHUHM BEIIECTBA: TJIABJICHUE U KPUCTAIUTA3AIUS

2.1.17 | [IpeoOpa3zoBanue sHEPTUHU B (Pa30BbIX MEPEX0aax

2.2 TEPMOJNHAMUKA

2.2.1 TemnnoBoe paBHOBECHE U TeMIlepaTypa

2.2.2 Buayrpennss sueprus

2.2.3 Temnonepenaua kak croco0 U3MEHEHUs] BHYTPEHHEH SHEepruu 6e3 COBEPIICHHUS
paboTsl. KoHBEKIIMS, TEIIONPOBOAHOCTD, U3ITy4EHUE

224 KonnuecTBo TEIIOTHI.

VY aenpHas TEMIOEMKOCTH BEIIeCTBa C: Q =cmAT

2.2.5 VY nenbHas Temnora napoodpazoBanus L: Q = Lm.




VaenpHas TEmIoTa IJaBICHUS 7\. . Q = }\'m .

VY enbHas TemI0Ta cCropaHus Tormuea : Q = gm

2.2.6

DneMeHTapHas paboTa B TEPMOJIMHAMUKE: A= pAV  Brrucnennue paboTHI TIO
rpaduky mporuecca Ha pV-auarpaMme

2.2.7

[IepBblii 3aKOH TEPMOJIUHAMUKH:

Q12 - AU12 + A12 = (Uz _U1)+ A12 .
Anunabara:

Q12 =0= A12 :U1 _Uz :_AU12

2.2.8

Bropoii 3akon TepmoauHamMuku. HeobpaTtrmbie mporeccsl

2.2.9

[Tpuniune! gerictBus TermwoBbix MamuH. KT/

Asa UK QHan o |QX0H |onn

= - — 1 xoal

QHarp QHarp QHarp

2.2.10

MakcumanbHoe 3Hauenue KII/. [ukn Kapho:

max n = T]KapHo =

Harp Harp

2211

VYpaBHeHue termmoBoro 6amanca: Q1+ Q2+ Qs+ ... =0

SJIEKTPOIMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE




311

DnexTpu3alys Tell U €€ MposBIICHUs. JNeKTpuyeckuil 3apsia. [IBa Buaa 3apsaa.
DneMEHTapHBIN ANEKTPUYECKUH 3apsil. 3aKOH COXPaHEHMSI JIEKTPUUECKOTO
3apsza

3.1.2 B3aumoneiictue 3apsiioB. Toueunsie 3apsibl. 3akoH Kymnona:
B OJJHOPOJIHOM BEHIECTBE C JUAIEKTPUUECKON IPOHUIIAEMOCTBIO €
F_k|CI1|'|q2|_ 1 |q1|'|q2|
o 2 2
er dnee, I
3.1.3 Onexrpudeckoe moiie. Ero peficTBue Ha dJeKTpUUECKUE 3apsiIbl
3.1.4 ~ E
HanpspkeHHOCTB 3JIEKTPHUYECKOTO TOJIS: E=
qnp06HLII71
[Tosie ToueuHoro 3apsaa: Er =k F ,
oaHopoxHoe moe: E = const .
KapTunbl muHuii HANPSKEHHOCTH 3TUX MOJIEH
3.1.5 [ToTeHMaTbHOCTH AJIEKTPOCTATUYECKOTO ITOJISL.

PazHocTh INOTCHIMAJIOB U HAIIPSAKCHUC!:

A, =d(9,—9,)=—0Ap=qU
HOT@HL{I/I&J’ILH&H 3Hepr1/151 3apsu1a B BHGKTpOCTaTI/I‘leCKOM T10JIC:

W=qo.




W

[MoTeHnuan snexTpocTarudeckoro moys: P = —

q

CBs13b HANPSDKCHHOCTH TOJISt ¥ Pa3HOCTH MOTEHIIMAIOB ISl OJHOPOHOTO
anekTpocTaruyeckoro nojsi: U = Ed

3.1.6 [IpuHIMIO cyneprno3uuu EeKTPUUECKUX TOJICH:
E - E1+E2 +... , (P=(I)1+(P2 +...
3.1.7 [IpoBOAHMKH B 2JIEKTPOCTATUYECKOM TI0JIE. Y CIIOBUE PABHOBECHS 3aps0B:
r

BHYTPH IIPOBOJIHUKA E — () , BHYTPH ¥ Ha IIOBEPXHOCTH

npoBoauka P = COnst
3.1.8 JIMDIEKTPUKH B DJICKTPOCTATHIECKOM TToJie. JIMaeKTprudeckast IpOHHIIaeMOCTh

BemlecTa ©
3.1.9 q

Konpaencarop. D1eKTpOEeMKOCTh KOHJEHCATOPA: C= U .

€€,

DJIEKTPOEMKOCTb IIOCKOTO KOHCHCATOPA: C= q =¢eC,
3.1.10 [TapamiensHOE COCTMHEHNE KOHICHCATOPOB:

=g+ 0g2+..,Ur=Uz=.., Cuapana = C1 + C2 + ...

[MocnenoBarenbHOE COEAMHEHNE KOHACHCATOPOB:

1 1 1
U:U1+U2+---,Q1ZQ2:---,C ==t
TIocI 1 2
2 2

3.1.11 qu CuU q




3.2

3AKOHBI ITOCTOAHHOI'O TOKA

Cuna toka: | = _At . [llocrostauEI TOK: | = const
At—0

Jlnst mocrosiHHOTO TOKA ( = |t
3.2.2 VYcnoBus cyiiecTBOBaHUS AIEKTPUIECKOTO TOKA.

Hanpsoxenne U n DJIC E
3.2.3 U

3akon OMa Jyist y4acTKa IeTu: I = E
3.2.4 DNEKTpUYECKOE CONTPOTUBIICHUE. 3aBUCUMOCTh CONPOTHBIICHHUS OJTHOPOHOTO

MTPOBOJTHHUKA OT €r0 JJTUHBI U CEUYCHUS. Y IeITbHOE COMPOTHBIICHUE

pemectra, R = P g
3.2.5 AC

E _ TOPOHHUX CHUJT

Hcrounnku Toka. 3JIC ncrounuka Toka: = = —q

BHyTpeHHee COnpoTHRIICHHE UCTOYHHUKA TOKA
3.2.6 3akon OMa JyIsi TOJTHOM (3aMKHYTOM) SJIEKTPUUYECKON E_r

E 3
nenu: E = IR + Ir, otkyna | = R
’ R+r

3.2.7 [TapannensHOE COCTMHEHHE MPOBOIHUKOB:

I=litlo+.,Ui=Uz=.., § =5 T T

TIapaut 1 2

IlocnenoBaTenpHOE COETMHEHNE IMPOBOAHUKOB:




U=Ui+Ux+..,li=lh=...,,Rbom=R1+ Rz + ...

3.2.8

Pabora snexrpuyeckoro Toka: A = [UL.

3akon Jlxoyns - Jlerna: Q = I°Rt.

U2
Ha pesucrope R: Q = A= °Rt = IUt :?t

3.2.9

_AA

== =IU
At At—0

MOIIHOCTB 3JIEKTPUUYECKOTO TOKA: P

U2

2
TeroBas MOIIHOCTb, Bhieasiemas Ha pesuctope: P = 1" R=—=1U |

AACT. CHIT

MOoOIHOCTh UICTOYHUKA TOKA! PE = =El

At At—0

3.2.10

CB00OOHBIC HOCUTEH AIEKTPUUECKHUX 3aPsAI0B B MPOBOJHUKAX. MeXaHU3MBI
MMPOBOIMMOCTH TBEP/IBIX METAJJIOB, PACTBOPOB M PACILUIABOB AJIEKTPOJIUTOB,
ra3zoB. [lonynpoBoanuku. [1oaynmpoBOAHUKOBBIN AHO

3.3

MAT'HUTHOE IIOJIE

3.3.1

MexaHn4eckoe B3auMOJeHCTBUE MarHuTOB. MaruutHoe mnosie. Bektop
MarHuTHOM MHAYKIMH. [[pHHIMI Cyneprno3uiiy MarHUTHBIX

—

noneii: B = gl + éz +...

JInaun WHAYKIIMU MArHuTHOI'O IIOJIS. KapTI/IHa JIMHUM HHAYKIUU MaraHuTHOI'O
I10JIA IIOJIOCOBOI'O 1 HO,Z[KOBOO6paSHOFO IIOCTOAHHBIX MarHMTOB

3.3.2

OnsiT 9pCTena. MarsuTHOE€ 110Jj1e MMPOBOJHUKA C TOKOM. KapTI/IHa JIMHUN
WHAYKIIMU MAroiuTHOI'O 1TOJISA JJIMHHOT'O IIPAMOTr'0 MPOBOJHUKA U 3aMKHYTOT'O
KOJIBLICBOI'O IMMTPOBOJAHHNKA, KAaTYHIKU C TOKOM




3.3.3

Cuna Amniepa, ee HallpaBJIEHUE U BEJIMYUHA!

F

A = IBI sina ,rae & - yron mex 1y HanpasieHreM IPOBOHUKA U

—

BekTopoMm B

3.34

Cwita JlopeHiia, ee HarpaBJiCHUE ¥ BEJIMYNHA: Fﬂop = |CI| vBsina rge @ -

yroja Mexay Bekropamu U u B . JIBukenue 3apsHKeHHOM YaCTUIBI B
OJHOPOJTHOM MAarHUTHOM ITOJIE

3.4

OJIEKTPOMATHUTHASA UHYKIOUA

34.1

IToTok BCKTOpAa MAaruHuTHOU MHAYKIWH: },‘;1' B

o
® =B,S =BScosa /@g/

3.4.2

SBnenue snexkrpoMarHuTHOM HHAYKIMU. DJ1C uHAYKINN

3.4.3

3aKOH 3JIEKTPOMarHuTHOM UHAYKUMK Dapajes:

_AD
' At

At—0

3.4.4

]l

] 1;’3’

JUTHHOM |, IBHOKyIIIEMCS CO CKOPOCTBhIO U / \% /
/ 5

(5 L1 ) B OJJHOPOJIHOM MarHUTHOM ToJe B: / 7 /

—

|Ei| = Blucosa ,rae & - yrom mexy Bekropom B n mopmansio N k

OJIC uHAYKIMHU B IPSIMOM MTPOBOJHUKE

P

IIJIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPBI I n U , €ClIn I J_ B u D L B y

10 |Ei| = Blv

3.4.5

[IpaBuno Jlenua




3.4.6

O

NHAYKTUBHOCTB: L= T , i @ = LI
Al
Camounaykius. DJIC caMOMHIAYKIUH: =si — — A_ = _th
t At—0
DHeprust MAarHUTHOTO TIOJISI KATYIITKA C TOKOM: WL = 7
3.5 OJIEKTPOMATHUTHBIE KOJEBAHUS 11 BOJIHBI
351 KonebatenbHbiit koHTYp. CBOOOHBIE
JJIEKTPOMArHUTHBIC KOJICOAHUS B UICATHEHOM
KoJIeOaTeIbHOM KOHTYpE:
G () = Gyae SIN (0t + )
| (t) =0, = 00, cos(wt +@,) = 1,,.cos(ot+¢,)
27 1
®dopmyna Tomcona: 1 =27V LC | otkyna O = — = —F7—.
CBsi3b aMIUIMTY/IbI 3apsijia KOHICHCATOPA C aMILUIATYI0W CHJIBI TOKA TPH
CBOOOHBIX JICKTPOMArHUTHBIX KOJICOAHUAX B HJICATBHOM KOJICOATeIbHOM
_ Imax
KOHTYpE: Oax =
3.5.2 3aKOH COXpaHEHMsI SHEPTUU B UACATLHOM KOJIEOATEeIbHOM KOHTYpE:
CU? LI* cCuU? LI?
+ = T = — % = const .
2 2 2 2
3.5.3 BbIHYXIeHHbIE 3JIeKTPOMAarHUTHBIE KosieOanus. Pe3onaHc




3.5.4

[Tepemennsiit Tok. [Ipou3BoACTBO, Nepeaada U NOTPEOICHUE IEKTPUUECKON
SHEpPruu

3.55 CBolicTBa IEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTalysi BEKTOPOB B
3JeKTpoMarHuTHoi Bone B Bakyyme: E 1 B L C

3.5.6 [Ikana 3eKTpOMarHuTHBIX BOJIH. [I[puMeHeHNe 21eKTpPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

3.6 OIITHUKA

3.6.1 [IpsimonuHeENHOE pacpoCTpaHEHHE CBETA B OJJHOPOAHOM cpene. ToueuHbii
ncrouHuk. Jlyd cBera

36.2 3axoHs! oTpaxkenns cgera. O =P

al P
Ve
3.6.3 [TocTpoenne n300paxeHn B MIIOCKOM 3epKajie
3.6.4 3aKoHBI MPEJIOMJICHHSI CBETA.

I[Ipenomienue cBera: nsin a=n,sinf

AOCOIIOTHEIHN ITOKAa3aTellb IMPCIOMIICHUSA:

abc

c
n,=—.
L

n )
n —_2 _ 1

OTHOCUTENLHBIN NTOKa3aTellb IMPCIIOMJIICHUA: * otH L.
1 2

XoJ 1ydel B IpU3Me.

COOTHOIIICHUE YaCTOT U COOTHOIICHHUE JJIMH BOJIH IIPU MEPEXOIC
MOHOXPOMATHYCCKOT'O CBCTA YCPE3 I'paHUIly pa3aciia ABYX ONTHYCCKUX CPCA:




V=V, A =Ny,

3.6.5

[TonHOE BHYTpEHHEE OTpaKECHHE.

ny<ny n,

[IpenenbHbIN yrosa NOJHOTO BHYTPEHHETO
OTPAKECHHUS:

n,

sina, =—=—=
p nl

OTH

3.6.6

CoOuparomue u paccenBaromue JuH3bl. ToHkas imuH3a. DOKYCHOE PacCTOSHUE U

ONTHYECKAs CHJIa TOHKOM JIMH3HI: D =

3.6.7

®opMyIia TOHKOW JINH3BI: d

VBenuueHue, JaBacMo¢ JIMH30M: v

L
H d
D<O:>F:i<0
D

B cnyuae pacceunBaronieii JuH3bI:

3.6.8

Xox my4a, NPOILIEIIEro JUH3Y M0 IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOI
onrtudeckoit ocu. [Toctpoenne n3o0pakeHU TOUKU U OTpe3Ka NpSIMOii B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3aX M UX CUCTEMAaxX

3.6.9

<DOToarmapaT KaK OIITHYECKUI HpI/I60p. I'ma3 kak onTuyeckas cucTeMa




3.6.10

Nurtepdepenmus cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUSI HAOIIOICHUS
MaKCUMYMOB ¥ MUHIMYMOB B HHTeP(QEPECHIIMOHHON KapTHHE OT JIBYX
cUH(pa3HBIX KOTEPEHTHBIX HCTOYHHUKOB:

A
MaKCUMYMBI - A= 2m§ ,m=0, +/-1,+/-2,+/-3, ...,

A
MHHUMYMBI - A= (Zm +1)E ,m=0,+/-1,+/-2,+-3, ...

3.6.11 Hudpakuus ceera. dudpakiinonHas pemieTka. Y clioBue HaOII0IeHUS TIIaBHBIX
MaKCUMYMOB TP HOPMaJIBHOM TaJICHUH MOHOXPOMAaTHYECKOTO CBETa C JUIMHOU
BOIHEI A Ha pemeTKy ¢ mepuoaom d:

dsing, =mk m=0,+-1,+-2 +-3, ..
3.6.12 | ducnepcus cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M

4.1.1 I'unoreza M. I[1nanka o kBanTax. ®opmyna Ilnanka: E=hv

4.1.2 he
®doToHbl. DHEprus GOTOHA: E=hv= 7 = pcC.

hv h

Umnynse potona: P=—=—= X

4.1.3 ®otoadpdext. OnpiTol A.I'. Ctonerosa. 3akoHsl poTordderra

414 VYpaBuenue DifHmTelHa a1 GoTosddexra:

E(I]OTOH& = ABI)IXOZ[& + EKI/IH maxy




hc _ _ hc mo?
e E(bOTOHa - hV B 7 , Amxona - hVKp - 7\,_ ! EKHHmax = 2max = eU 3amn
Kp

4.1.5

Hasnenue cBeta. [laBiieHre cBeTa Ha MOJIHOCTBIO OTPAXKAIOLLYI0 IOBEPXHOCTb U
Ha [IOJIHOCTBIO NOIVIOIIAIOIYIO IOBEPXHOCTb

4.2

OU3NKA ATOMA

42.1

[limanerapnast MoJienb aToMa

4.2.2

Ioctynatsl bopa. 3mydenune u nornomnieHre GOTOHOB IPH MEPEXOJIE aTOMa €
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTrou:

v, = —|E, -, |
A

mn
mn

4.2.3

JIunelyaTele CIEKTPBHI.

CnekTp ypoBHEM 3HEPrun aTomMa BOJOPpOJIa:

_ -13,65B

E, =— 7 .n=123..

4.3

OU3NKA ATOMHOI'O A1PA

43.1

Hyxnonnas mozens siipa I'eitzenOepra - MiBanenko. 3apsia sapa. MaccoBoe
gyucio sapa. M3oromnsl

4.3.2

Pa/M0aKTHBHOCTS.

A A4 4
Anbda-pacnan: z X7, Y+ He,
bera-pacna.

A A 0 <
DIeKTPOHHBIIH B-pacman: ;X =7, Y+ e+V,.




A A 0 5
Mosurponnsii P-pacman : ; X =7, Y + €+v,

l'amma-uzinyuenue

4.3.3 _t
3aKOH PaJMOaKTUBHOIO pacmazaa: N (t) =N,-27.
t
ITycTs M - Macca paanoOaKTUBHOTO BemecTa. Torma m (t) =m,-27
4.3.4 SnepHble peakuuu. [lenenue u CUHTE3 sEp




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Gusuka, 10 kinace/ Msikumes I'.4., Byxosues b.b., Corckuit H.H. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocsemenue»

» dusuka, 10 kirace/ Mskumes I'.41., [lerpoBa M.A., CtenanoB C.B. u apyrue,
OO0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AKuiMoHEepHOE
obmectBo «M3narensctBO «IIpocBenienue»

» ®usuka, 11 kinace/ Msxumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmiectBo «M3aaTenbcTBO
«IIpocBemienue»

» dusuka, 11 kimace/ Msikumes I'.41., TletpoBa M.A., YroneaukoB O.C. u
npyrue, O0IIeCTBO ¢ OTPaHUUYEHHOM OTBETCTBEHHOCTHIO «[IPODAy;

AxrmmonepHoe obmiectBo «M3marenpcTBo «lIpocBemnienne»

METOIUYECKHUE MATEPHUAJIBI IUIAA YYUTEJIA
1. Msxumes I'. 5. ®usuka, 10 kmace: yuebd.aisa 061meoopa3oBaTeIbHBIX

yapexaeHuii: 6a3oBbiii u npoduibHbINA ypoBHU / ['.51. Msikumes, b.b. byxoBiies,
H.H. Corckuii; moa. Pen. H.A. Tlapdentresoii, 2019 1.

2. Msxummes I'.51. ®usnka, 11 kmace: yue6.15s 001meo0pa3oBaTeIbHBIX
yapexaeHuii: 6a3oBbiii u npodwibHbINA ypoBHHU / ['.51. Mskumes, b.b. byxoBiies,
B.M.Yapyrun; noa. Pen. H.A. TTapdentreBoit, 2019 r.

3. PeimkeBuu A.IL. «®Pusuka 10-11 xknaccei» «3amaunnku «/podsi» M. JIpoda.



20109.
4. E.A. MapoHn, A.E. Mapon “/lunaktuueckue marepuaisl 10 knace”, “/Ipoda”,
2019
5. E.A. Mapon, A.E. Mapon “/lunaktudyeckue matepuansl 11 knacc”, “IIpoda”,

2019

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. https://resh.edu.ru

2. http://window.edu.ru

3. www.1september.ru

4. www.school-collection.edu.ru

5. http://www.elkin52.narod.ru

6. http://physics.nad.ru/physics.htm

7. http://www.ru.convert-me.com/ru

8. http://nrc.edu.ru/est/r2
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