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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiMm OI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC IENH M3Yy4YeHUS (PU3UKU HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

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

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LLkonpHBIN Kype GU3UKH — CHCTEMOOOPa3y IO
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHMM  OmpenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAay4YHOU KapTHUHBI MHpa OOydaromuxcs, B (OPMUPOBAHHE YMEHUN NPHUMEHSITh
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €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
o0beMHEH BOKpYr @Qu3nueckux Teopuid. Beaymum B Kypce sBIseTcCs
(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 ¢ pa3BuTMEeM OOIIECTBa, 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
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHHIAX
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  Ga3oBoro 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, OCYIIECTBIISIETCS y4aCTHHKaMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIWYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
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 pa3jelia Kypca, TaK W WHTETPUPYS 3HAHHS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJisi CHUTYallMd MPaKTHUKO-
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 KaOWHeTa (PU3MKU WM B YCIOBHUSX HHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
obopyioBaHUeE.

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 TEXHHYECKUX MPUMCHCHHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAHUS JOJKHBI OBITH TIOCTPOCHBI HAa KOMILIEKCHOM
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 CTPEMJICHHUS OOYydYaOIIMXCS K HaydYHOMY
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 MHPOBO33PEHUS KaK pE3yibTaTa H3YUCHHS
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 OCBOEGHHME CIOCOOOB pEUIEHUs pPa3IUYHbIX 3a7ad C $BHO 3aJlaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOU[YIO
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-UCCIEI0BATEIbCKOM,
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).

[Ipennaraemspiii B mporpamme 1o ¢uU3MKE TMepeyeHb Ja0opaTopHBIX MU
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 MeTOAbI HAYYHOI'0 NTO3HAHUS

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

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

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

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

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

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

CBoboaHoe nageHue. Y CKOpeHHe CBOOOIHOTO MaACHHUS.

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

TexHuuecknue yCTpOWCTBA U IPAKTUYECKOE NPUMEHEHHE: CHOUIOMETD,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

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



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyenne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO ONMPEAEIICHUS MIHOBEHHOU
CKOPOCTH.

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

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOM TOUKH. TpeTunii 3akoH HproTOHA 111 MaTepuaibHbIX TOYECK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Kosdumuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne ycCTpoWCTBA M NPAKTUYECKOE IPUMEHEHUE: MOAIIUIHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOIBbEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3SHUKAIOUIUX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U HW3MEHEHHE HMMITyJbca Tejla. 3aKOH COXPAHECHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

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

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHS MEXaHUYECKOW YHEPTUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo1 MOTEHIMAIBHOW YHEPTUU B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOIO JKIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMO/JICMCTBUS YaCTHUI[ BelecTBa. MOJENIn CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

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



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

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs PUPOAY AaBICHUS ra3a Ha CTEHKH COCY/ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crioco0bI €€ n3meHeHus. KonmmyecTBo TemioTel u pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpuMeHneHnue mepBOro 3akoHa TEPMOJMHAMHUKHM K H3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

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

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MammHaX. KoadduimeHT moae3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



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

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiIT 1Mo ananabaTHOMY pAacCIIMPEHHUIO BO3AyXa (OMBIT C BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

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

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

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



CYIIEPHO3ULMU DIIEKTPUYECKUX T0JIEU. JIMHUM HANpPsKEHHOCTH JIJIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30OBAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IUTACTHUH, PACCTOSIHUS MEXKAY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

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

DNEKTpUYECKUA TOK. YCJIOBUA CYHIECTBOBAaHUS DSIEKTPHUUYECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

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

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

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

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

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

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

DJIEKTpUYECKH TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



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

TexHuueckue yCTpoOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, pPEOCTAT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIPOTHUBIICHUS HWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIA/IM TOMEPEYHOI0 CEYEHUSI U MaTepHalIa.

CMmeniaHHOe COeIMHEHHE MMPOBOIHUKOB.

[IpssMmoe wu3MepeHue dIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O CONMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUS METAJIJIOB OT TeMIIEPaTypHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3aeKTpOABMKYIIEH CHIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpad)ui U TEXHOJIOTHUH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPaBHEHMH, JHHEWHas 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.

buonozus: Mmexannyeckoe NBWKEHUE B JKHBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpHAs Macca, TEIUJIOBbIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

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

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJIOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJel. JIMHMM MarHuTHOW MHAYKUMHU. KapTuHa JIMHUNA MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallpaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUKU. OJIEKTPOABHXKYIIAS CWIA HWHAYKUUHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOT'O ITyYKa MAarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYIIEN CHJIbI MHAYKUMU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBIN MasgTHUK. MaTeMaTH4EeCKUH MAsTHUK. YpaBHEHHE TapMOHUYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMA KoneOanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYEHUE CHJIbI TOKa U
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanrie CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

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

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

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdpepenius n nuPpakius MEXaHUMIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguoCBsI3K U TeneBUAeHUs. Pannonokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habnronenne cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOU KoJieOaHU.



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

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHou cpene. JIyu ceera. ToueuHbIi HICTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid Yroja MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMx U paccenBaronux JuH3ax. GopMyna TOHKOW JIMH3BI. YBEIUYCHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

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

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN ammapar, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



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

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAIBHOW TEOPHUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peﬂHTHBHCTCKOﬁ qaCTHUILbI. 3Heprm{
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aK0HBI

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

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunk, coiHeUHas 6arapesi, CBETOAUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

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

BonnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

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



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeiyaThiX COEKTPOB U3ITYUYECHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

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

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

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

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKiagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

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

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIA KJIACC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHUe



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

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

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Aus1 CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTUHE MHpA, POJib PU3NUYECKON TEOPHUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocyiecTBIsieTCs C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumores3a, (pusmyeckas BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOCKUMHU HA OCHU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIMYECKON PEHIETKH, CHEeKTPAIbHBIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOJBUTATENb, WHAYKIIMOHHAS II€Yb, paaap, PaaUuONPUEMHHUK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



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

OcBoenne yueOHOro mpenmera «®Pusmka» Ha ypOBHE CpEAHEr0 OOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOr0 OOIIEeCTBA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

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

yYMEHUE B3aUMOJIEUCTBOBATH C COLIUAIIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOLICHUE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHKEHHIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

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

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

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



5) Tpy/10BOT0 BOCIIUTAHUSI:

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

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

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

IJIAHUPOBAHUE U OCYILECTBIIEHUE AEUCTBUM B OKPYKAIOIIEN CPESE HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE TeHCTBH
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBHINOJNHATH pabdOTy B  YCIOBHSIX  peajgbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH 110 TMOJyYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peIIeHHs, HAXOJWUTh apryMEHTBI HIJs JI0OKa3aTelIbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

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

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

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

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX YUEOHBIX IPEIMETOB;

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

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

PabGora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMU MOJyYeHUS MHPOpMAIUK (PU3MUECKOIO COAEpKaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PELIEHUMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3AllMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpKaHHUS B Pa3IUYHBIX (opMarax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMST4ath
KOH(JIMKTHI;



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

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEWCTBUHA C y4ETOM OOIIKX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poiid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKH W acCTPOHOMUH, BBISBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
($u3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaATEIBHBIA U KYIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  IO3HABATEIBHOW  PEQIIEKCMU  KAaK  OCO3HAHHS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX NpPU aHaldu3e pe3yabTaToB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce nocTUKEHUST TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTrPaAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOC
COCTOSIHUE, BUJIETh HAIlPaBJICHUs Pa3BUTUSI COOCTBEHHOUN SMOIIMOHAIBLHON c(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTDH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, HHUIIUATUBHOCTh, YMEHHE JEHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TMpPH OCYIIECTBICHUU OOIIEHUs, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy obyuenuss B 10 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKON NEATEIbHOCTH JIOJIEM;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
ANEKTPUUYECKUI 3aps]l IPU pelieHUU PU3NUECKUX 3a]1ay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIKEHHE, CBOOOJHOE TAJEHUE Tel, JBMXKEHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUsS, KUIEHUE,
BJIYKHOCTb BO3/1yXa, OBBIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIIeHUEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3NYECKYIO BEIUYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTUYECKOTO JABMIXKEHUSI MOJICKYJI, CpeHEKBaIpaTHIHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaYeHUsI W CJAWHMIIBI, HaXOAUTh (OPMYJbI, CBA3BIBAIOIIUE JTAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIE, HAMPSIKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIMAIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCTONB3Yysd (PU3HUECKUE
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHHS BEILECTBA, TI'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
GOpMyYyITHUPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BBIPaKEHUE U YCJIOBUS (IpaHUIbI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBHI 10 HCCIEIOBAHUIO (U3UYECKUX SIBICHUU W
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3UUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTO DJKCIIEpPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pelaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyKIECHUW C OMOpON Ha HM3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHUS Y4eOHOW M HAyYHO-TIOMYJSPHOW MHGPOPMAINH, TOTYyUYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BATh TEOPETUUYECKUE 3HAaHMS MO (PU3UMKE B MOBCEIHEBHOM >KH3HU
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpymIe C BBHIMOJIHEHWEM pPA3IUYHBIX COLHUANBHBIX pPOJeH,
IUTAHUPOBaTh pPabOTy TPYyNMbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xoniy obyuenus B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUW, B MPAKTHYECKOW NEATEIBHOCTH IIIOJIEH, IENOCTHOCTh U E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIeb aTOMa, HYKJIOHHAsh MOJIENIb aTOMHOTO spa MpPH PEUICHUH (PUINIECKIX
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMArHWTHAs WHIYKIHS, JCWCTBUE MArHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekT), cBeTOBOE NaBlieHNE, BOZHUKHOBEHHE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTh  Ppa3UYHBIX  Cpel) U
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJsI, cuia Awmrepa, cuia JlopeHna, WHIYKTHBHOCTH
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWJIa JIMH3BI, TPU OMHCAHWM TMPABUIBLHO TPAKTOBATh (U3HUECKUI
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HUCIOIB3Ys
¢usnueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIJI€P, MNpPU OINUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUNA CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, MX OOO3HAYEHUs M €JMHULBI, YKa3blBaThb (HOPMYIIbI,
CBA3BIBAIOIIME JIAHHYI0 (PU3MYECKYIO BEJIWYMHY C JAPYTUMH BEJIUYUMHAMM,
BBIYMCIISATH 3HAU€HHE (PU3NYECKON BETUUUHBL;

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLHUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATENBHOTO U MAPAIIIENBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WUHIYKLIHAH, 3aKOH MPSAMOJIMHENHOIO pAaclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHue OifHIuTelHa ans gotodrddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIBl, 00JacTH)
IPUMEHUMOCTH;

ONPENENATh HAIIPaBJIECHUE BEKTOPAa MHAYKIMA MAarHUTHOTO MOJIsI IPOBOJHHKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh JKCHEPUMEHTHl 10 MCCIENOBAHUIO (U3UYECKUX SIBICHUU W
IPOLIECCOB C HCIOIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHMIl: IpPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCIIEZIOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIWYMH C HCIOJIb30BAaHUEM
OpsIMBIX  M3MEPEHUH: TPU ATOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHUPOBAThH
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3WYECKUX BEJIWYMH B BHJE TaOIUI U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

co0ro1aTh npaBuia 6€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax ydeOHOro SKCIEPUMEHTa, Y4eOHO-MCCIIENOBATENLCKON U MPOEKTHOU
JESITEIbHOCTH C MCIOJb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4uH
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMIOYKY pACCYXICHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTHU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TIpeACTaBIICHUS Y4eOHOM M HAay4YHO-TIOMYJSPHON MH(POPMALIMU, MMOTYyYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATD JEATECIIBHOCTh B HECTAHNAPTHBIX CUTYalUAX, aJCKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.
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TEMATHYECKOE INIAHUPOBAHUE!

10 KJIACC

No
/11

HaumenoBanue
pa3aesioB U TEM
y4eOHOro mpemMeTa

IIporpaMMHoOe conepkaHue

OCHOBHBIC BUBI ICATCITLHOCTH
oOy4Jaronuxcs

Pa3nen 1. ®u3nka u MeTOAbl HAYYHOI 0 IO3H

AaHuA

1.1 | ®usuka U METOIBI 2 ®dwusuka — Hayka O MPUPOJIE. M3y4yeHune HaydHBIX (IMIUPHICCKUX

HAyYHOTO ITO3HAHHMSI Hay4Hble MeTOIbI TO3HAHUS U TEOPETUYECKHX) METOI0B TTO3HAHUS
OKPYKaIOIIEro MHUpA. OKpYKaIoIIero Mupa.
Pounb skciepuMeHTa u Teopuun OOcyxaeHUEe TPaHUI] TPUMEHUMOCTH
B [IPOII€CCE TTO3HAHUS IPUPO/IBI. (buU3HYECKNX 3aKOHOB M TEOPHIA.
DKCHEepUMEHT B (PU3HKE. PaGora B rpyrmre 1o noJaroToBke
MopenupoBaHue GU3NYECKUX KOPOTKHUX COOOIIEHUI O POJIK U MECTE
sIBJIGHUH 1 TiporieccoB. Hayunbie (bU3KMKY B HAYKE U B MIPAKTUYECKOMN
runore3bl. PU3nyecKue 3aKOHBI NEeSATEILHOCTH JITOJICH.
U Teopuu. ['paHuIlpl NpUMEHUMOCTH | JIeMOHCTpaIis aHaJIOTOBBIX
dbusnuecknx 3aKoHOB. [IpuHIHUI U U (DPOBBIX U3MEPHUTETBHBIX
COOTBETCTBHUSI. pruOOpPOB, KOMITBIOTEPHBIX TATIYUKOB.
Ponb u MmecTo ¢pusuku OcBoeHHE OCHOBHBIX TPUEMOB paOOTHI
B (hopMupOBaHUH COBPEMEHHOU ¢ nudpoBoii maboparopueii mo Gpusnke
Hay4YHOM KapTUHBI MHPA,
B MMPAKTUYECKOM JICTEITHHOCTH JIFO/ICH

Uroro no pazneny 2

! Tlpu paspaborke paGoueil MporpaMMbl B TEMATHYECKOM TLIAHUPOBAHUU JIOMKHBI OBITh YYTEHbI BO3MOKHOCTH HCIONB30BAHUS AJIEKTPOHHBIX (IIM(POBBIX)

06paBOBaTeJ’ILHLIX PECYpPCOB, ABJIAOIINXCA y‘le6HO-MeT0):[I/I‘{eCKI/IMI/I MatepualiaMu, COACPIKAHUEC KOTOPBIX COOTBETCTBYCT 3aKOHOAATCIBCTBY 00 06paBOBaHI/II/I.
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Pa3zgea 2. Mexanuka

2.1

Kunematuka

MexaHU4eCKOe JBUKEHUE.
OTHOCUTENBHOCTh MEXAHUYECKOTO
nBmwxkenns. CucreMma orcuera.
Tpaekropus.

[Tepemenienne, CKOPOCTh (CpeTHSIS
CKOPOCTh, MTHOBEHHAsI CKOPOCTh)
Y YCKOPEHHE MaTepHUalbHON TOUKH,
WX TIPOCKIIMU Ha OCH CUCTEMBI
koopauHat. CioxeHue
MEPEMEILECHUN U CII0KEHHUE
CKOPOCTEM.

PaBHOMEPHOE M pABHOYCKOPEHHOE
NPSAMOJIMHENHOE JBUKEHHE.
['paduku 3aBUCUMOCTH KOOpIMHAT,
CKOPOCTH, YCKOPEHHUS, TyTH

Y [IEpEMEILICHUS MaTepPUATbHOM
TOYKHU OT BPEMEHH.

CBoOoaHoe najienre. Y ckopeHue
CBOOOTHOTO TA/ICHMSI.
KpuBonuHeHoe qBHKEHUE.
JIBrm>keHrEe MaTepuaIbHON TOUKH
10 OKPY>KHOCTH C MMOCTOSTHHOM

10 MOYJIIO CKOPOCTBIO. YTJI0Bast
CKOpPOCTb, JINHEWHAS! CKOPOCTb.
[lepuoa u yactota oOparieHus.

LleHTpOCTPEMHUTEILHOE YCKOPEHHUE.

TexHrnueckne ycTporncTBa

[IpoBeneHue 3KCIepUMEHTA: U3YUYEHUE
HEPaBHOMEPHOI'O ABUKEHUSA C LEBIO
ONpeAEIEHNs] MTHOBEHHON CKOPOCTH;
MCCIIEIOBAHUE COOTHOILLICHUSI MEXIY
MyTSMHU, PONUAECHHBIMU TEJIOM

3a MOCJIEI0BATEIbLHBIE PABHBIC
MPOMEKYTKH BPEMEHU

MIPY PaBHOYCKOPEHHOM JIBU>KEHUHU

C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO;
M3yUEeHUE JIBUXKEHUS IIapuKa B BA3KOU
KUJKOCTH; U3YUEHUE IBUKCHUS Tela,
OpOIIEHHOT'O TOPU30HTAIBHO.
OObsicHEeHNE OCHOBHBIX TPUHITUIIOB
JIEUCTBUSA TEXHUYECKUX YCTPOMUCTB,
TaKUX KaK: COUIOMETP, LICTTHBIC

Y pEMEHHBIE NIepeaadyu JBUKECHHUS;

¥ YCIIOBHM MX 0€30MacHOTO
HCII0JIb30BaHUs B OBCEAHEBHOM
JKA3HU.

Pemenue pacyeTHbIX 3a/1a4 C SIBHO
3aTAaHHOM (PU3HYECKON MOCIIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX (POpMYIT
KUHEMaTHUKH.

[TocTpoenue n ananmms rpaduKkoB
3aBUCUMOCTEN KMHEMATUUYECKUX
BEJIMYUH OT BPEMEHHU

JUJISL PABHOMEPHOTO
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U IPAKTUYECKOE MPUMEHEHHUE:
CIUAOMETP, ABUKEHUE CHAPSIIOB,
LENHbIE U PpEMEHHBIE Mepeadun

Y PaBHOYCKOPEHHOTO MPSMOJTHHEHHOTO
JIBHKCHHUSL.

PacriozHaBanue (hU3NIECKUX SABJICHUH
B y4eOHBIX ONBITAX M OKpYXKaromei
JKU3HH: PABHOMEPHOE

U PaBHOYCKOPEHHOE MIPSIMOJIMHEHHOE
JBU)KEHHE, CBOOOTHOE TaJIeHue Tell,
JIBIKEHUE TI0 OKPY KHOCTH.

Onucanue MeXaHUICCKOTO JBHIKCHUS
C MCTIOJIb30BAaHUEM (PU3HUYECKHUX
BCJIMYMH: KOOpAUHATA, MyTh,
niepeMenieHre, CKOPOCTh, YCKOPEHHE.
Pa6ora B rpymnmnax npu riiaHupOBaHUH,
NIPOBEACHUH U UHTEPIIPETAUN
pe3yabTaTOB ONBITOB M aHAJIN3E
JIOTIOJTHUTEIIBHBIX HCTOYHUKOB
uH(OpMaIHH 110 TEME

2.2

JlnHamuka

[TpuHIUIT OTHOCUTEIBLHOCTH
lNanmunes. Ilepseiii 3akoH HeroTOHa.
NuepunanbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipuniun
CyIepno3uiuu cui. Bropoi 3akoH

HproToHna aj1s1 MaTepuagsbHON TOUKH.

Tpernit 3akoH HeroToHa

JUISl MATEPUAIIBHBIX TOUEK.
3aKOH BCEMUPHOTO TSATOTEHHSI.
Cuna Tsxectu. [lepBas
KOCMUYECKask CKOPOCTb.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIIUX
Tell.

N3y4yenune 3aBUCUMOCTH CHITBI
YIPYTOCTH OT AeopmaIuu; CpaBHEHUE
CHJI TPEHUS TIOKOSI, KAUCHUS

U CKOJIBKEHUSI.

OOBsicHEHHE HEBECOMOCTH.
[IpoBeneHue SKCIIEpUMEHTA:
WCCJIeIOBAHNE 3aBUCUMOCTH CHJT
YIPYTOCTH, BOZHUKAIOITUX

B IIPY>KUHE U PE3MHOBOM 00pas3Iie,
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Cwuia ynipyroctu. 3akoH ['yxka.

Bec Tena.

Tpenue. Buasl Tpenus (1mokosl,
CKOJIbXKEHUSI, KaUeHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbKEHUA U CUJIa
Tpenus nokos. Koadpouuuent
TpeHusi. Cuia COnpoTUBIICHUS
MIpU JBYXKEHUHU TeJa B KUIAKOCTU
WJIM Ta3e.

[TocTtynaTenpHOE U BpallaTeIbHOE
JBUKEHUE aOCOIIOTHO TBEPIOTO
Tena.

MOMEHT CHJTbI OTHOCUTEIBHO OCH
Bpaienus. [lineuo cuiel. YcemoBus
PaBHOBECHS TBEPJOTO TENA.
TexHu4YecKne ycTponcTBa

Y [IPAKTHYECKOE IPUMEHEHUE:
MOJIIUITHUKH, IBUKECHUE
VCKYCCTBEHHBIX CITYTHHKOB

OT ux nedopmaruu; u3ydcHue
JBIDKEHUS OpycKa 1Mo HAaKIIOHHOM
TIOCKOCTH; KCCIICIOBAaHUE YCIIOBUMA
paBHOBECHS TBEPJIOTO TeJIa, UMEIOIIETO
OCh BpaIleHUS.

OOBsicHEHHE 0COOCHHOCTEH
PaBHOMEPHOTO U PABHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JBUKCHUS,
CBOOOHOI0 IAJICHMS TEJI, ABHKEHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKOHA BCEMUPHOTO TATOTCHUSL.
OOBsiCHEHHE OCHOBHBIX ITPUHIIUITOB
JIEUCTBUS MOAIIUITHUKOB M UX
MPaAKTUYECKOTO MPUMECHEHUS.
OOBsicCHeHHE JBUKEHUS UCKYCCTBEHHBIX
CITyTHHKOB.

Perrenne pacyeTHBIX 3a/1a4 C SBHO
3aTAaHHOM (PU3HYECKON MOCIIBIO

C HCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyIT TUHAMHKH.

PacrioznaBanme ¢puznueckux sBICHUN
B YUCOHBIX OTIBITAX U OKPYKAIOIICH
JKU3HU: HHEPIIHS, B3aUMOJICHCTBHUE TEII.
AHanu3 pU3nUeCcKUX MpoLeccoB

U SIBJICHHMH C UCIOJIb30BAHUEM 3aKOHOB
Y TIPUHITAIIOB: 3aKOH BCEMHUPHOT'O
tarorenud, |, Il u I1I 3akonsr HeroToHa,
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IMPUHOUAII CYIICPIIO3UIUA CUJI, ITIPUHIIUIT
PaBHOIIPABHOCTH MHCPLHUAIIBHBIX
CHCTEM OTCUCTA

2.3

3aKOHBI COXpaHEHUS
B MEXaHUKE

NMnynec MatepuanbHOU TOYKU
(Tena), cUCTeMBbI MaTEpUATTLHBIX

TOYCK. HMHYJ'IBC CHJIBI U U3MCHCHUC
HUMITYJIbCa TCJIA. 3akoH COXpaHCHUA
HUMITYJIbCA. PeaktuBHOEC ABHKCHUC.

PaGota cuiabl. MOIIHOCTE CHIIBI.
Kunernueckas sneprus
MarepuanbHOM Touku. Teopema
00 M3MEHEHUU KUHETUYECKOM
SHEPIUHu.

[TorennuanbHast HEPTUSL.
[ToreHmuanbHasi SHEPTUS YIIPYTO
ne(opMUpPOBAHHOMN MPYKUHBI.
[TorenmuanbHas SHEPTUs TeJa
BOJIM3H MOBEPXHOCTH 3EMJIH.
[ToreHIManbHBIC U
HETOTEHIAIbHBIE CUJIbI. CBS3b
pabOTHI HETIOTEHIITMATBHBIX CHJI
C UI3BMEHECHUEM MEXaHUYECKOM
SHEPIUU CUCTEMBI TeJ. 3aKOH
COXPAHEHHS] MEXaHUYECKOU
SHEPIrUH.

Yupyrue u Heynpyrue
CTOJIKHOBEHHUSI.

[TpoBeneHne SKCIEPUMEHTA: U3YUCHUE
a0COJIFOTHO HEYIIPYTOro yaapa

C TIOMOIIIBIO ABYX OJTMHAKOBBIX
HUTSHBIX MasITHUKOB; HCCIICIOBAaHUE
CBSI3M pa0OTHI CHIIBI C U3BMCHCHHEM
MEXaHHYECKOW SHEPTUH Teja

Ha MMPUMEPE PACTSHKCHHS PE3UHOBOTO
KTyTa.

OreHka aOCOIIOTHBIX U OTHOCUTENbHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NIECKUX
BEJIUYMH.

Pemenue pacueTHBIX 3a/1a4 C SIBHO
3aTAaHHOM (PU3HYECKON MOCIIBIO

C UCIIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 GOpMYIT TMHAMUKH U 3aKOHOB
COXpPaHEHUSI.

Pemenue kauecTBEHHBIX 3a/1a4

C OIIOPOW HA U3YUYEHHBIE B pa3eie
«MexaHuKay 3aKOHBI, 3aKOHOMEPHOCTU
U GU3UYECKHE SBICHUS.

Onucanue MEXaHUIECKOTO JIBIKEHUS

C MCTIONIb30BaHUEM (PU3HUECKHUX
BEJIMYHH: UMITYJIbC TEJIa, KHHETHIeCKast
DHEPTHs, TOTSHIINATbHAS SHEPTHS,
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TexHuueckue ycTponcraa

Y IPAKTUYECKOE PUMEHEHHUE:
BOJIOMET, KOIIEp, NPY>KUHHBIN
IIACTOJIET, IBUKEHUE PAKET

MexaHuueckas paboTa, MeXxaHuueckas
MOIIIHOCTb.

AHanu3 Gpu3NUECKUX IPOLECCOB

U SIBJICHUM C HCII0JIb30BaHUEM 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOW SHEPTUH,
3aKOHA COXPAaHEHUS UMITYJIbCA.
OOBsiICHEHHE OCHOBHBIX MTPUHIIUIIOB
JICUCTBUS U TIPAKTUYECKOTO
MPUMEHEHHS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: BOJOMET, KOTIED,
MPY>KUHHBIA MTUCTOJIET.

OObsicHEHNE JIBUKEHUS PAKET C OTIOPOi

Ha W3y4YeHHbIC (PU3NUECKUe BETUUNHBI
M 3aKOHBI MEXaHUKH.
Hcnonb3oBaHue npu NOATOTOBKE
COOOIIEHUI O MPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
HH()OPMAIIMOHHBIX TEXHOJIOT U

JIJIs1 TIOUCKA, CTPYKTYPUPOBAHUS,
HMHTEPIIPETAIMUA U TIPEACTABIICHUS
nHpopManuu, KpUTUUSCKUI aHAITH3
nosiyqaeMoin nHpopmaIu
[IpoBeneHne KOCBEHHBIX U3MEPECHU,
HCCJICIOBAaHUM 3aBUCUMOCTEN
(hU3UYECKUX BEJIMYHH, MPOBEPKA
MPEI0KEHHBIX THIIOTE3

Hroro no pazpeny

18
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Pa3nen 3. Monekyasipaas pu3nka 1 TepMOIMHAMMKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUU

9

OCHOBHBIE MTOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON
TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE BUXEHUE.
Huddyzus. XapakTtep IBUKEHUS

Y B3aUMOJICHCTBUS YaCTHIL
BelllecTBa. Mojieny CTpOECHUS ra3oB,
YKUJIKOCTEN U TBEPABIX TEI U
00BsSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mojenen. Macca

U pa3mepsl Moiiekyil. KoandecTBo
Belectsa. [locTostHHas ABoraapo.
TennoBoe paBHOBECHE.
Temmepatypa u ee U3MepeHue.
[ITxana Temmepatyp Llenbcus.
Monenb neaasHOro rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU UJICATBHOTO rasa.
AOcomoTHas TeMIiepaTrypa Kak Mepa
CpeHEeW KHHETUYECKON DHEPrUun
TEIUIOBOT'O IBUKEHMS YaCTUI] rasa.
[IIxana remneparyp KenpBuna.
["'a30BbI€ 3aKOHBI. Y paBHEHHUE
MenpneneeBa—Knanerpona.

3akoH [lanproHa. M30mponeccsl

[IpoBenenue s3xkcnepuMeHTa:
OMpPEAECICHUE MACChI BO31yXa

B KJIACCHOW KOMHATE Ha OCHOBE
u3MepeHuit o00beMa KOMHAThI, JaBJICHUS
Y TeMIEpaTyphl BO31yXa B HEW;
MCCIIEIOBAaHUE 3aBUCUMOCTH MEXIY
rapaMeTpaMu COCTOSTHUS Pa3pEKEHHOTO
rasa.

OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEPEeHUI (PU3NUECKUX
BEJINYUH.

OObsicHEeHHE OCHOBHBIX IPUHIIUIIOB
JEeWCTBHUI TepMOMeTpa B bapoMeTpa

U YyCIIOBUHM X 0€301aCHOTO
HCII0JIb30BaHUS B IOBCEAHEBHOM
AKU3ZHMU.

Pacno3naBanme pusznueckux siBICHHUM

B y4e€OHBIX OMBITAX M OKPYXKaIOMIei
*u3HU: TudPy3usi, OpOyHOBCKOE
JIBUKEHUE.

OnucaHue TeTUIOBBIX SIBICHHUI

C UCIIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: IaBJICHHE ra3a, TEMIEpaTypa,
CpPEeIHsAs] KUHETUYECKas YIHEPIus
Xa0TUYECKOTO JBHKEHHUS MOJIEKYII,
CpeAHEKBaApaTUYHasl CKOPOCTh
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B UJI€aJIbHOM Ta3e C MOCTOSHHBIM
KOJIMYE€CTBOM BEIECTBA.
I'padpuueckoe npexacrasienue
U30IPOLIECCOB: U30TEPMA, H30X0Pa,
uzobapa.

TexHuueckue ycTpoiicTBa

U IIPaKTUYECKOE TPUMEHEHHUE:
TEPMOMETP, OaApOMETP

MOJIEKYJL.

AHanu3 Gpu3NUECKUX IPOLECCOB

U BJICHUM ¢ ucnojb3zoBanueM MKT,
ra3oBbIX 3aKOHOB, CBSA3U CpEOHEN
KUHETUYECKON DHEPTUU TEILJIOBOIO
JIBIDKCHHSI MOJIEKYJT C aOCOIFOTHOM
TeMIIEPaTypPOU.

Pelrenne pacyeTHbIX 3a/1a4 C IBHO
3aIaHHOM (PU3UYECKON MOCIIBIO

C MCTIOJIb30BAaHUEM OCHOBHBIX
nonoxxennit MKT, 3akoHoB 1 hopmyn
MOJIEKYJISIpHOU (PU3UKH.

Pa6ora B rpymnmnax npu rmiaHupOBaHuUH,
IIPOBEACHUU U UHTEPIIPETALUU
PE3yIBTATOB OIBITOB U aHAJIU3E
JOTIOJIHATEIIBHBIX UCTOYHUKOB
uH(OpMaIHH 110 TEME

3.2

OCHOBBI
TEPMOJTHUHAMHUKH

10

TepMmonuHaMuyeckas CUCTEMA.
BryTpeHHss sneprus
TEPMOJNHAMHUYECKON CUCTEMBI

1 CIIOCOOBI €€ U3MEHEHUS.
KonngecTBo TemIoTsl U padboTa.
BHyTpeHHss sHEPTUS OJHOATOMHOTO
HWealbHOTO ra3a. Buabl
TEIUIONEPENAYN: TETIIONPOBOIHOCTbD,
KOHBEKIIUA, U3JIyUYCHHUE. Y JeJIbHAs
TEIIOEMKOCTD BEIIECTRA.

[IpoBeneHue sKCIIEpUMEHTa: U3MEPEHHE
yAEIbHOM TETIOEMKOCTH BEIIECTBA.
Ornenka aOCOMIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUIN (DU3NIECKUX
BEJINYUH.

N3yueHnne Mmojeneil mapoBoi TypOUHBI,
JIBUraTesisi BHYyTPEHHETO CrOpaHusl,
PEAKTUBHOI'O JIBUTATEIIA.

OOBsicHeHNE IPUHIIUIIOB JIEUCTBUS

U yCIIOBUM 0€30MacHOr0 UCHOJIb30BaHUS
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KonuuecTBO TENI0THI

MIpHU TEIUIONEpeIaye.

Ilonsarue 06 agnadbaTHOM
npouecce. IlepBbiii 3aK0H
TEPMOJIMHAMUKH.

[IpruMmeHenue nepBoro 3akoHa
TEPMOJAMHAMUKH K U30TIPOIIeCcCaM.
I'paduueckas untepnperarus
paboThI raza.

Brtopoii 3akoH TepMOAMHAMUKH.
Heob6paTumocTs nporieccon

B IIPUPO/IE.

TemnoBbie MamnHbL. [IpuHIIATIBI
JICMCTBHUS TEIUIOBBLIX MAaIlIMH.
[IpeobpazoBaHus SHEPTUH

B TEIJIOBBIX MaIllMHAX.
KoaddunmenT nosiesnoro nercTBus
TEIJIOBOM MAIIMHBEI.

[Mukn Kapro u ero ko3¢ dpunueHt
MOJIC3HOTO JICHCTBUSI.
DKOJOTUYECKUE TTPOOITIEMBI
TETUIOAPHEPTETUKH.

TexHnueckue ycTpomucTaa

U MIPAKTUYECKOE MMPUMEHEHHE:
JIBUTATEIbh BHYTPEHHETO CTOPaHMUS,
OBITOBOH XOJIOTUIBHUK,
KOHJIUITUOHED

B TIOBCETHCBHOM JKU3HU JIBUTATEIIS
BHYTPEHHETO CTOpaHHsI, OBITOBOTO
XOJIOIUILHUKA, KOHTUITHOHEPA.
Omnucanue CBOMCTB TEIl U TETUIOBBIX
SIBJICHUU C UCIIOJIb30BAHUEM
(bU3HYECKUX BEIMUWH: IaBJICHUE rasa,
TeMITepaTypa, KOJIMYECTBO TEIUIOTHI,
BHYTPCHHSIS 2HEprusi, paboTa rasa.
Permenue pacyeTHBIX 3a/1a4 C IBHO
3aIaHHOM (PU3UYECKON MOCIIBIO

C UCITI0JIb30BAaHMEM OCHOBHBIX 3aKOHOB
1 HopMYIT MOJIEKYJIIPHON (DU3UKHU

U TePMOJANHAMUKH.

Pemenue kauecTBEHHBIX 3a/1a4

C OIOpPOM Ha U3yUYEHHBIE B pasJiese
«MonekymnsipHas hu3uka

U TEPMOJMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
SIBIICHUSL.

PaGora B rpymnmax npu ananuse
JOTIOJTHUTENIBHBIX HCTOYHUKOB
uH(GOPMAIIH TT0 TEME
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3.3

ArperarHslie
COCTOSIHUS BEILIECTBA.
@da30BbIC IIEPEXOBI

[TapooOpa3zoBaHue 1 KOHIEHCAITUSI.
Hcnapenue u kuneHue.
AOCOJIOTHASI 1 OTHOCUTEIIbHAS
BJIA)KHOCTB BO3/1yXa. HachIleHHbIM
nap. Y iejibHas TeIiora
napooOpa3oBaHusl. 3aBUCUMOCTb
TEMIEPATypbl KUTIEHUS OT JABJICHUS.
TBepnoe Teno. Kpucrammueckune
U aMopQHBIe Tesa. AHU30TPOIHS
CBOMCTB KpUCTAJUIOB. JKuakue
kpuctaibl. COBpeMEHHbIE
Marepuaisl. [LnaBinenue

Y KpUCTa/uIn3auus. Y IeJIbHas
TeruioTa rasieHus. Cyoaumanusi.
VYpaBHeHuUE TemI0BOroO OanaHca.
TexHU4YeCcKne ycTpoucTBa

Y [IPAKTHYECKOE IPUMEHEHUE:
TUTPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJIOTUH
MIOJIyYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YUCIIE
HaHOMATEPUAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCUTEJIBHOM BJIAKHOCTH BO3/1yXa.
OrneHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3UUECKUX
BEJIMYMH.

N3ydeHune CBOMCTB HACBIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BJI&KHOCTH.

HaOmnroienue kuneuus

MIPY MMOHWKEHHOM JIaBJICHUH,
HarpeBaHus U IUIaBJICHUS
KPUCTAJUIMYECKOTO BEIIECTRA.
OObsicHeHNE TPUHITUTIOB JIEUCTBUS

U yCIIOBUI 6€301MacHOr0 UCTIOIb30BAHUS
B [IOBCETHEBHOM KU3HU THTPOMETPA,
MICUXPOMETPA, KaJTOPUMETPA.

N3yyeHne TeXHOJIOTUI MOTyUYCHUS
COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHUCIIE
HaHOMATEPHUAJIOB.

Pemenue pacyeTHbIX 3a/1a4 C SIBHO
3aTAaHHOM (PU3HYECKON MOCIIBIO

C HCTO0JIb30BAaHUEM YPaBHEHUS
TEIJIOBOro OanaHca.

Peuienne kaueCcTBEHHBIX 3a/1a4

C ONOPOM HA U3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (Pu3nuecKue
SABJIEHUS TIO TEME.

43



Pacno3naBanue Gpu3n4ecKux sIBJICHUM
B YUEOHBIX OIBITAX U OKPYXKarOIIeH
KU3HU: 1eopmanyst TBEpAbIX Tell,
HarpeBaHue U OXJIAXKACHUE Tell,
MU3MEHEHUE arperaTHbIX COCTOSHUN
BEIIECTBA U 0OBSICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJI MOJIEKYJISIPHOI
(du3uku.

Hcnonp3oBanue HHPOPMAIIMOHHBIX
TEXHOJIOTUH JIsl IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
Y TIIPECTaBICHUS UHPOPMALUH NIPH
HOJTOTOBKE COOOIEHU O IPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOM (pU3HUKH

Y TEPMOAVHAMUKYU B TEXHUKE

Y TEXHOJIOTUSIX

Hroro o pazgeny 24
Paznen 4. JnexkrpoauHaMuka
4.1 | DnekTpocTaTuka 10 Dnektpuzauus Ten. dnektpuueckuid | [IpoBeneHue skciepuMeHTa: U3MepeHue

3apsa. [IBa Bua 3E€KTPUUYECKUX
3apsanoB. [IpoBogHUKH,
JIUBJICKTPUKU U MTOJTYIPOBOJHUKHU.
3aKOH COXpaHEHUS IIEKTPUUECKOTO
3apsja.

B3aumopeiictBue 3apsa10B. 3aKOH
Kynona. ToueuHbli 371€EKTPUUECKUI
3apsaa. DIEKTPUUECKOE TTOJIE.

AIEKTPOEMKOCTH KOHJICHCATOPA.
OreHka aOCOJIFOTHBIX U OTHOCHUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (DU3UIECKUX
BEJINYHH.

N3yyeHune npuHIUIIOB JI€UCTBUSA
ANEKTPOCKOIA, AJIEKTPOMETA,
KOHJICHCATOopa.

N3ydenne NpuHIUIIOB JEHCTBUS

44



HanpskeHHOCTB 2JIEKTPUYECKOTO
nons. [IpuHiun cynepno3uiuu
BJIEKTPUYECKUX ToJIeH. JInauu
HaIpsSHKEHHOCTH 3JIEKTPUUYECKOTO
OJISI.

PaboTa cuit anekTpocTaTuuecKoro
nosA. [lorennuan. PazHocts
noTeHuuanoB. [IpoBogHUKY U
JADJICKTPUKU B
3IEKTPOCTATUYECKOM IOJIE.
JupnekTpuyeckas IpOHUIIAEMOCTb.
OnektpoeMkocTh. KoHneHncarop.
DIEKTPOEMKOCTb IIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsKEHHOr 0 KOHAEHcaTopa.
TexHu4YecKne ycTponcTBa

Y [IPAKTUYECKOE NTPUMEHECHHUE:
AIEKTPOCKOIL, IIEKTPOMETD,
AIEKTPOCTATUYECKAS 3ALINTA,
3a3eMJICHUE AIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KOUPOBAJIbHBII
armapar, CTpyWHbINM IPUHTED

U yCJI0BUHM 0€30MacHOro MPUMEHEHUs
B IIPAKTUYECKOM KU3HH,
KOIMPOBAJILHOTO anmnapara, CTpyrHHOTo
MIPUHTEPA.

PaccMoTpenue pusndyeckux o
CHOBAHUM JIEKTPOCTATUYECKON
3aIIUTHI U 3a3€MJICHUSA
AJIIEKTPONPUOOPOB.

Pelienue pacyeTHbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOCIIBbIO

C UCTO0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpPMYII SJIEKTPOCTATUKH.

PelreHne kaueCcTBEHHBIX 3a/1a4

C OIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3udecKue
SBJICHUS JIEKTPOCTATUKHU.
Pacno3naBanue puznueckux siBICHHUM
B y4€OHBIX OMBITAX M OKpYXKarouiei
JKA3HU: DJICKTPU3ALINS TeE,
B3aUMOJICHCTBHE 3apsiI0B U OOBICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpMYT
AIEKTPOCTATUKHU.

Onucanue U3y4eHHbIX CBOMCTB
BEILIECTBA U JJICKTPUUYECKHUX SIBIICHUIN

C UCTIOJIb30BaHUEM (PU3HUECKHUX
BEJIMYMH: 3JIEKTPUUECKUH 3apsi,
HaIPsSHKEHHOCTD AJIEKTPUYECKOTO TOJIA,

45



MIOTEHIMAJ, Pa3HOCTh IOTEHIIUAJIOB,
AIEKTPOEMKOCTb.

AHanu3 pU3NYECKUX MPOLIECCOB

Y SIBJICHUU C UCIIOJIb30BAHUEM
(bu3HUECKNX 3aKOHOB: 3aKOHA
COXpaHEHHUsI AIEKTPUUYECKOTO 3aps/ia,
3akoHa KynoHna.

PaGora B rpymnmnax npu aHanuze
JTOTIOJTHUTENIbHBIX HICTOYHUKOB
uH(pOpMAIIMH U TIOATOTOBKE COOOIIIEHUI
O IIPOSIBJIEHUU 3aKOHOB 3JIEKTPOCTATUKHU
B OKpY>KaloIlleH )KU3HU U IPUMEHEHUN
UX B TEXHUKE

4.2

IlocTogHHBIN

C-)JIGKTpI/I‘IGCKI/Iﬁ TOK.

Toku B pa3mu4HbIX
cpenax

12

DIIEKTPUUECKUM TOK. Y CIIOBHS
CYILIECTBOBAHHUS DJIEKTPHUUYECKOTO
Toka. McTounuku Toka. Cuia Toka.
[TocTOsIHHBIN TOK.

Hanpsokenue.

3akoH OMa 11 y4acTKa LETH.
DIEKTPUYECKOE COTPOTUBIICHUE.
VY 1espHOE COPOTUBIICHUE
BeulecTBa. [locnenoBarenpHoe,
napajuielbHOe, CMEIIaHHOE
COEIMHEHUE MMPOBOIHUKOB.
PaGoTa snexkTpudeckoro Toka.
3akoH /[xxoynsa—JIenna. MoniHocTh
AIEKTPUYECKOr0 TOKA.

[IpoBeneHne SKCIEpUMEHTA: U3yUCHUE
CMEIIIaHHOTO COCIMHEHUS PE3UCTOPOB,;
n3mepenue J/1C ucTouHrKa ToKa U €ro
BHYTPEHHETO COMPOTHUBIICHUS;
HaOJII0/ICHUE JICKTPOIIN3a.

Onenka aOCOJIFOTHBIX U OTHOCHTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUHN (DU3UIECKUX
BCJIMYHH.

OOBsiICHeHHE MPUHIIMIIOB JICHCTBUS

1 YCJIOBUH O€301TaCHOTO TPUMCHCHHUS
aMIIepMeTpa, BOJILTMETpA, peocTaTa,
HMCTOYHHKOB TOKa,
AICKTPOHATPEBATEIBHBIX H
AIEKTPOOCBETUTEIBHBIX MTPHOOPOB,
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DIIEKTPOABIKYIIAS CUJIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHMKA TOKA. 3akoH Oma

JUISL TIOJTHOM (3aMKHYTOM)
anextpuueckon nenu. Koporkoe
3aMbIKaHUE.

DNeKTpOHHAsI TPOBOJIUMOCTh
TBEPJIbIX METAJJIOB. 3aBUCUMOCTh
COTNIPOTHUBJICHUS METAJIJIOB

OT TeMIIEpaTypHhl.
CBepXInpoBOAUMOCTb.
DIEKTPUYECKUN TOK B BAKyyMe.
CBoiiCTBa 3JIEKTPOHHBIX ITYYKOB.
[MonympoBoauuku. CobcTBEeHHAs
Y IIPUMECHAs] TPOBOJIUMOCTD
MoJynpoBOAHUKOB. CBOMCTBA
p—Nn-niepexona.
[TonynmpoBOIHUKOBBIE TTPHOOPHI.
DIEeKTpUUECKU TOK B pacTBOpax
U pacIuiaBax 3JIeKTPOJIUTOB.
DIEKTPONUTHYECKAS! JUCCOLIUALIMSL.
DIIEKTPOJIN3.

DIEKTPUUECKUN TOK B razax.
CamocTOSTeNbHBIN U
HECAMOCTOSITEIIBHBIN pa3psia.
Monnus. [1na3zma.

TexHnueckne ycTponcTaa

TEPMOMETpPA CONPOTHUBIICHUS,
BAKYYMHOI'O A0/, TEPMHUCTOPOB U
($hoTOpPE3UCTOPOB, OIYTPOBOJHUKOBBIX
JIUOJIOB, TaJIbBAaHUKHU.

Pelienue pacyeTHbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOCIIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «[locTossHHBIN
DIEKTPUYECKUM TOK).

Pacno3naBanue pu3ndeckux sBICHUN
B YUCOHBIX ONBITAX U OKPYKAIOIIICH
KHU3HU: DJICKTPUUECKAS IPOBOIMMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JEUCTBHS TOKA.

AHaN3 dJIEKTPUUECKUX SABICHUN

Y TIPOLIECCOB B LIETISIX MIOCTOSIHHOTO
TOKa C UCMHOJb30BaHUEM 3aKOHOB!
3aKkoH OMa, 3aKOHOMEPHOCTH
IIOCJIEIOBATEIBLHOTO U MMAPAJIIEITBHOT O
COEMHEHUS IPOBOTHUKOB, 3aKOH
Jxoyns-Jlenna.

Ornucannie N3y4eHHBIX CBOMCTB
BEILIECTB U JJICKTPUUYECKUX SIBJICHUI

C MCTIOJIb30BaHUEM (PU3HUECKHUX
BEJIMYMH: JJIEKTPUUECKHUH 3aps1, CHIIa
TOKQ, AJIEKTPUYECKOE HAIIPSIKEHHUE,
ANEKTPUYECKOE COITPOTUBIIEHNUE,
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U IPAKTUYECKOE MPUMEHEHHUE:
aMIIepMeTp, BOIBTMETP, PEOCTAT,
UCTOYHUKH TOKa,
AJIEKTpOHArpeBaTeNIbHbIE PUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS,
BaKYyMHBII 1O/, TEPMUCTOPHI

U (GOTOPE3UCTOPHI,
MOJIYIPOBOAHUKOBBIHN AUO/,
rajibBaHHKa

pa3HocTh noTeHuanos, /C, padora
TOKa, MOIITHOCTb TOKA.
Hcnonb3oBanue MHPOPMALIMOHHBIX
TEXHOJIOTHUM JIJISI IOKUCKA,
CTPYKTYpPHUPOBaHHUsI, UHTEPIIPETALUH
U TIpeJicTaBlIeHus: nHopManuu

IIPU MOATOTOBKE COOOIIEHU I

O IPUMEHEHNH 3aKOHOB ITIOCTOSIHHOTO

TOKa B TCXHHUKEC U TCXHOJIOI'UAX

Hroro no pazgeny

22

PesepBHoe Bpemst

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC

HaumenoBanue
No KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pa3ziesioB U TeM [IporpammHoOe copepxkanue
/o 4acoB o0y4aromuxcs
y4eOHOro rpeaMeTa
Pa3nen 1. DnexkTpoauHamMuka
1.1 | MarauTHoe 110JI€E. 11 ITocTossHHBIE MATHUTEL. [IpoBeneHue IKCIIEpUMEHTA: U3YUCHUE

DJIeKTpOMarHuTHas
WHTYKITUS

BzanmopaeicTBre MOCTOSTHHBIX
MarHuToB. MarauTHoe mnoJe.
BexTop MarHuTHOM MHIYKIUU.
[TpunHIUN cynepno3uuu
MarHUTHBIX nojeu. JInauu
MarHuTHOW nHaykuuu. Kapruna
JIMHUW MarHUTHOM MHIYKIIUY TTOJIS
MMOCTOSTHHBIX MArHUTOB.
MarsutHoe nosie mpoBOIHUKA

¢ TokoM. KapTrHa TUHUNA UHAYKIIUA
MarduTHOI'O MOJISl JUTMHHOTO
MPSAMOI0 MPOBOHUKA U 3aMKHYTOI'O
KOJIBIIEBOTO MPOBOJHHUKA, KATYIIIKH
¢ TokoMm. OnbIT Dpcreaa.
BzaumoneiicTBue npoBOJHUKOB

C TOKOM.

Cuna Amnepa, ee MOIYJIb

Y HaIlpaBJICHUE.

Cuna JlopeHnia, ee MOJyJb

Y HarpaBJieHue. [|BrkeHue
3apsHKEHHOM YaCTUIIBI

MAarHUTHOTO TIOJISI KATYIITKHA C TOKOM;
UCCIIeIOBaHUE ACHCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM;
HCCIIeJIOBAHUE SIBJICHUS
AIIEKTPOMArHUTHON WHIYKITUH.

Ornenka aOCONOTHBIX U OTHOCUTENIBHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYUH.

OObsicHEeHNE TPUHITUTIOB JIEUCTBUS

U YCJIOBHI1 0€30MacHOr0 MPUMEHEHHS
MIOCTOSIHHBIX MAarHUTOB,
ANIEKTPOMATrHUTOB, JIEKTPOIBUTATE,
YCKOpUTENEH 3JIEMEHTAPHbBIX YACTHII,
VHYKIMOHHOW €Y.

Pemenue pacueTHbIx 3a1a4

Ha MpUMEHEeHHEe (HOPMYIT TEMBI
«MarauTHo€ 1ose. IIeKTpOMarHuTHas
WUHTYKLHSD.

PelieHne kauecTBEHHBIX 3a/1a4

C ONOPOM HA U3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nueckue
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B OJIHOPOJHOM MarHMUTHOM MOJIE.
Pabora cunsl Jlopenna.

SIBiIeHUE DIIEKTPOMAarHUTHON
nHaykuuu. [lotok BekTopa
MarHUTHON UHIYKIUH.
DIIEKTPOABUKYIIAS CUJIA MHYKIUU.
3aKOH AJIEKTPOMArHuTHOMN
unaykuun dapanes.

Buxpesoe anekTpuueckoe moie.
DIIEKTPOABIIKYIIASI CUJIA UHTYKIUU
B MPOBOJIHUKE, ABUKYIIEMCS
MOCTYIATEJIbHO B OJJHOPOJHOM
MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NuaykTtuBHOCTS. fIBIICHUE
CaMOMHIYKIHH. DIEKTPOABKYIIAS
CUJIa CAMOUHIYKIIHH.

DHeprus MarHUTHOTO MOJIsl KaTYIIKH
C TOKOM.

DIEKTPOMAarHuTHOE TOJIE.
TexHnueckue ycTponcTaa

Y IPAKTAYECKOE NPUMEHEHUE:
IIOCTOSIHHBIE MAarHUTBHI,
AIIEKTPOMArHHUTHI,
AIEKTPOJABUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHIL,
VHJIYKIIMOHHAS [1€Yb

ABJIEHUS TeMbI «MarHuTHOE MOJIE.
DIEKTpOMAarHuTHas UHAYKLHS».
Onpenenenue HapaBJICHUSI BEKTOpa
MHYKIIMA MAarHUTHOTO TTOJIS
MPOBOJHUKA C TOKOM, CUJIbI AMIiepa
u cuiel JlopeHua.

Pacno3naBanue puznueckux siBICHUM
B YYEOHBIX ONBITAX U OKPYKAIOIIEH
KU3HU: B3aUMOJICHCTBHE MarHuTOB,
AJEKTPOMAarHUTHAsI MHIYKIHUS,
JICUCTBUE MAarHUTHOTO TIOJISl HA
MPOBOJHUK C TOKOM U JBHXKYILIMICS
3aps.

AHanN3 3J1€KTPOMarHUTHHIX SIBICHUIN
C UCITOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHON UHAYKLIHH.
OnucaHne N3y4eHHBbIX CBOMCTB
BEILIECTB U 3JIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BAHUEM
(bu3HYECKUX BEIMYNH: HHTYKIIHSI
MAarHUTHOTO IOJIs, cuiia AMrepa, cuia
Jlopenua, THAYKTUBHOCTD KaTYIIKH,
SHEPrus ANEKTPUIECKOTO U MATHUTHOTO
noJen

Hroro no pazpeny

11
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Pa3gea 2. Kosie0anus 1 BOJIHBI

2.1

Mexannueckue
Y 3JICKTPOMArHUTHBIE
KoJic0aHus

KonebarenbHas cucrema.
CB00OOIHBIE MEXaHUUYECKHUE
kosneOanus. ["'apmonnueckue
kosnebanus. [lepuon, yactora,
aMIUTUTYyAa U aza KojaeOaHuH.
[Ipy>XMHHBIN MasITHUK.
MareMaTh4eCcKuil MasiTHHK.
VYpaBHEHHE TAPMOHUYECKUX
kosneOanuii. [IpeBpaiieHue sHepruu
IIPU TAPMOHUYECKUX KOJICOaAHUSX.
KonebarensHbIit KOHTYD.
CB0OOOIHBIE PJIEKTPOMATHUTHBIE
KoJie0aHUsI B U1€AIbHOM
Kos1e0aTeTbHOM KOHTYpE. AHAIOTUS
MEXKIy MEXaHUYECKUMU U

QJICKTPOMAaroiuTHBIMHU KoJeOaHHUSIMU.

®opmyia Tomcona. 3akoH
COXpaHEHHUS YHEPTHUH B UAECATHHOM
Kosie0aTeTbHOM KOHTYpE.
[IpencraBieHue 0 3aTyXarOMMUX
kosieOaHusX. BeiHyKIeHHBIC
MEXaHUYEeCKHUE KoiaeOaHusl.
Pe3onanc. BeiHyx1eHHBIE
AIIEKTPOMArHUTHBIC KOJICOAHUSI.
[TepemeHHBI TOK.
CunycouanbHbIN IEPEMEHHBIN TOK.

HccenenoBanue napaMmeTpos
KoJ1e0aTeabHOM CUCTEMBI — IEpUO/IA,
JaCTOTBI, AMILTUTYIBI U (a3l
Kose0aHuil (Mpy>KUHHBIN

W/UTM MaTeMaTUYECKUM MasiTHUK).
HaGnroneHue 3atyxaromumx KojieoaHui.
HccnenoBanue CBOMCTB BBIHYKICHHBIX
KoJIeOaHMiA.

HaGmronenne pezonanca.

[IpoBeneHue s3KCEpUMEHTA:
UCCJIeI0BaHNE 3aBUCUMOCTH MEPUO/Ia
MaJibIX KoJieOaHUM Ipy3a HA HUTHU

OT JUTMHBI HUTH ¥ MacChl IPy3a;
UCCJIeIOBaHNE IEPEMEHHOT0 TOKA

B 1IEIM U3 MOCJIEI0BATEIBHO
COEJIMHEHHBIX KOH/IEHCATOPa, KATYIIK!
U pEe3UCTOpAa.

OreHka aOCOIOTHBIX M OTHOCHTEIIbHBIX
MOTPENTHOCTEN U3MEpeHul (Pu3ndecKux
BEJIMYHH.

OObsicHEHNE IPUHITUTIOB JICUCTBUS

Y yCJIOBHIA 6€30TaCHOTO IPUMEHEHUS
AIIEKTPUUYECKOTO 3BOHKA, TEHEpaTOpa
MIEPEMEHHOI0 TOKA, JTUHHUMN
3NIeKTponepeaay.

Pemmenue pacueTHBIX 33714 C SIBHO
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MOoIIHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYTHOE U AEHCTBYIOIIEE

SHAYCHHUC CUJIbI TOKA U HAITPAXKCHU.

Tpancdopmarop. [IpousBoactso,
nepenaya u norpediieHue
3JIEKTPUYECKOU SHEPTUH.
DKOJIOTUYECKHUE PUCKU

IMpU MPOU3BOACTBEC SJICKTPOIHCPIUHU.

KynbTypa ucnons3oBanus
3JIEKTPOIHEPTUH B MOBCETHEBHOM
YKU3ZHU.

TexHuueckue ycTpoicTa

Y [IPAKTUYECKOE NTPUMEHECHHUE:
3JIEKTPUYECKUH 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, JIUHUU
aJeKTponepeaayd

3aIaHHOM (PU3UUYECKON MOJIETBIO

C UCTIOJIh30BaHMEM OCHOBHBIX 3aKOHOB
1 (HOpMYyII, ONTUCHIBAIOIITUX
MEXaHHUYECKHUE U DJICKTPOMArHUTHBIE
Kosie0aHusl.

Onucanne MEXaHUYCCKUX

Y DJICKTPOMArHUTHBIX KOJIeOaHUH

C MCTIOJIb30BAaHUEM (PU3HUYECKHUX
BCJIMYHH: TICPUOJ M YACTOTa
Kosie0aHuii, aMrIuTya u dasa
KOJIeOaHMH, 3aps/] ¥ CHila TOKa

B FTaPMOHHMYECKHX JICKTPOMArHUTHBIX
KOJIeOaHUsX.

Pemenue kauecTBEHHBIX 3a/1a4

C OMOPOM HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OMUCHIBAIOIINE
MEXaHHUYECKHUE U AJIEKTPOMATrHUTHBIE
KoJie0aHusl.

PaGota B rpymnmnax npu njiaHupOBaHUH,
MPOBEJICHUU U UHTEPIPETAIIUN
pE3yNIbTaTOB OMBITOB, U AHAIH3E
JOTIOJTHUTEIIHHBIX UICTOYHUKOB
MH(pOpMaLKK 1O TeMe

2.2

Mexaanueckue
Y 3JIEKTPOMArHUTHHIE
BOJTHBI

MexaHnuyecKue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuos.
CxopoCTh pacpoCcTpaHeHUs

U JyinHa BoJIHbL. [lonepeunbie

N3yuenue oOpa3oBaHus

U PaclpOCTPAHEHUS TOMEPEUHBIX
Y TIPOJIOJIBHBIX BOJIH.
HaOmronenue otpakeHus

52



Y TIPOJIOJIbHBIE BOJIHBI.
WNurtepdpepenuus u nudpaxkuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTB 3ByKa. ['poMKOCTB
3Byka. Beicota ToHa. TemOp 3ByKa.
DIIEKTPOMArHUTHBIE BOJIHBI.
VYci10BUs U3MydeHUs
3JEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTauus BeKkTopos E, B,

V B DJICKTPOMAarHUTHOU BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)KE€HHE, PETIOMIIEHNUE,
noJisipu3anus, Tudpakius,
untepdepennns. CKOpocTb
3JEKTPOMArHUTHBIX BOJIH.

[IIkxana 31eKTPOMarHUTHHIX BOJIH.
[IpuMeHeHue 3J1eKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHUIMIBI pagUOCBA3U

v TeneBuaeHus. Pangnomokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE
OKPY’KAIOIIEH CPEBI.

TexHnueckue ycTponcTaa

Y IIPAKTUYECKOE IPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
YJIBTPA3BYKOBasl JUAarHOCTHKA

B TEXHHUKE U MEAULIMHE, paaap,

U TIPEJIOMIICHUSI, HHTep(EepEeHIUN

U TU(paKkIIMi MEXaHUYECKUX BOJIH.
HabGmronenue cBs3u rpOMKOCTH 3ByKa
Y BBICOTBI TOHA C aMIUIUTYJ0M

Y YaCTOTOM KoJieOaHUil, 3ByKOBOTO
pEe30HaHca.

HccnenoBanue CBONCTB
AIIEKTPOMArHUTHBIX BOJH: OTPaXKEHUE,
pesIoMIICHHE, MOJsIpU3aIus,
nudpakiys, uHTephepeHIus.
N3yuyenue ycnoBuit u3nydeHus
AIIEKTPOMArHUTHBIX BOJIH, B3aUMHOU
opueHTauuu BekTopoB E, B, v

B 3JIEKTPOMAarHUTHOW BOJIHE.
N3yueHne npuMeHEeHUs
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

OOBsiCHEHHE MPUHIIUIIOB JICHCTBUS

1 yCJI0BUI 0€3011aCHOTO MPUMEHEHHUS
MY3BIKQIBHBIX HHCTPYMCHTOB,
YIIBTPa3BYKOBOM JUATHOCTHKHU

B TeXHUKE ¥ MEIUIIMHE, pajapa,
paguoTnpreMHUKA, TEIICBU30Pa,
aHTeHHBbI, Tenedona, CBU-neun.
Pemrenne pacyeTHBIX U KAYECTBEHHBIX
3aJ1a4 ¢ ONMOPOM HA U3YUCHHBIC 3aKOHBI
1 3aKOHOMEPHOCTH, OIKMCBHIBAIOIINC
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paguoNpUEMHUK, TEJIEBU30D,
aHTeHHa, tenedon, CBY-neun

pacpoCTpaHEHUE MEXAHUYECKUX
Y 3JIEKTPOMAarHUTHBIX BOJIH.
Hcnons3oBanue nH(MOpMaIMOHHBIX
TEXHOJIOTUM JJ1s OUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN

U TIpejicTaBiIeHus nHGOpMaIuu

MIPU MOJITOTOBKE COOOIIEHUI

00 MCTI0JIb30BAHUU DJICKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYuyactue B IUCKyCCUU

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUU
OKpY’Karoulel cpeasl.

PaGota B rpyrmnmnax rnpu rnjiaHupOBaHUH,
IIPOBEJICHUY U UHTEPIIPETALIUU
pPE3yJIbTAaTOB OIBITOB U aHAJIN3€E
JIOITOJTHUTEIIBHBIX HICTOYHUKOB
uH(OpMAIIHMH 110 TEME

2.3

Onrtuka

10

['eomeTpurueckas onTuka.
[IpsiMOJIMHENTHOE pacIPOCTPAHECHUE
CBETa B OJHOPOAHOM cpexe. Jlyu
cBeTa. TO4YeuHbIN UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxxeHus ceeta. [loctpoenue
M300paKEeHUH B TJIOCKOM 3€pKaje.
[Ipenomienue cBeTa. 3aKOHBI
npeoMJIeHUs cBeTa. AOCOTIOTHBIN
nokaszareins npesnomiienusd. [lonnoe

N3yueHune siBIEHUS MOTHOTO
BHYTPEHHETO OTPAXKEHHUSI, €70
IIPUMEHEHHUS B CBETOBOJIE.

N3ydenue moaene MUKpOCKOIa,
TEJIECKOIIA.

[Tonydenue cnekTpa ¢ TOMOUIBIO
PU3MBI B TU(DPAKIIMOHHON PEIIeTKH.
N3mepenne nokasaress NpeoOMIEHUS
CTEKJIA.

HccnenoBanue cBOMCTB M300paKeHU N
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BHYTpPEHHEE OTpakeHUe.
[IpenenbHbIN yroJl HOJIHOTO
BHYTPEHHET'0 OTPAXKEHUS.
Hucniepcus cBeta. ClloXKHBIN COCTaB
oenoro cpeta. L[BerT.

Coluparoiiue 1 paccenBaroIine
nuH3bl. ToHKas nuH3a. POKyCcHOE
pPacCTOSIHUE W ONITUYECKas CHUJia
TOHKOU JINH3BI. [locTpoeHue
U300paKeHUN B COOMPAOIINX

Y pacceuBarolux JnH3ax. Dopmyia
TOHKOM JIMH3BL. Y BEJIMYECHHUE,
JaBAEMO€ JIMH30M.

[Ipenensl npuMEHUMOCTH
r€OMETPUYECKON ONTUKH.
Bonnosas ontuka. Uatepdepenums
cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HAOTIOAEHUSA

MaKCUMyMOB U MUHUMYMOB

B MHTEP(PEPEHIIMOHHON KapTHHE

OT IBYX CUH()A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaknus ceeta. JudpakimonHas
pelieTka. Y clioBue HaOMI0ACHUS
[JIABHBIX MAaKCUMYMOB MPU NaJ€HUN
MOHOXPOMAaTHYECKOTO CBETA

Ha IU(PPAKIHOHHYIO PEUIETKY.

B JINH3aX.

OOBsicCHeHHE IPUHIIUIIOB JIEUCTBUS

U yCJI0BUM 0€30MacHOr0 NPUMEHEHHUS
OYKOB, JIyIIbl, (poTOAMNNapaTa,
MPOEKIIMOHHOIO anapara,
MHKPOCKOIIA, TEIECKOTa, BOJIOKOHHOM
ONTHKHU, TUPPAKITMOHHON PEIICTKH,
HOJISIpOUAA.

Pelienue pacyeTHBIX 3aj1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOICIIBbIO

C UCTOJIb30BAHUEM OCHOBHBIX
3aKOHOB U ()OPMYJI TEOMETPUUECKOM
ONTHKHU.

[TocTpoenue u onucanue M300pakeHus,
CO3J1aBAEMOr0 IIJIOCKUM 3€PKaJIoM,
TOHKOM JIMH30M.

PaccmoTtpenue nipenenon
MIPUMEHUMOCTH T€OMETPUUECKOMN
ONTHKHU.

PacnioznaBanme pu3nvecKux siBICHUN
B OIBITaX U OKPYKAIOLIEH )KU3HU:
MIPSIMOJIMHENHOE PacCIpOCTPAHEHHE
CBETA, OTPAKECHUE, NTPEIIOMIICHHUE,
uHTepPepeHnms, Tudpaxius

Y MIOJIAPU3ALUS CBETA, JUCTIEPCUS
CBETA.
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[Tomsapusanus ceera.

TexHuuyeckue ycTpomucraa

Y IIPAKTUYECKOE TPUMEHEHHE:
OYKH, JTyna, oroanmnapar,
IMPOEKUMOHHBIN amapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEILIETKA,
HOJISIPOU]L

N3yueHue ycrnoBuil HaOII0IeHUS
MaKCUMyMOB U MUHUMYMOB

B UHTEP(PEPEHITMOHHOMN KapTHUHE
OT ABYX CUH(a3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

VYcaoBue HaOII01€HNS TIABHBIX
MaKCUMYMOB TpH MaJIeHUN
MOHOXPOMAaTHUYECKOTO CBETa

Ha TU(PPAKIMOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SIBJICHUHN

C MCTOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSMOJIMHEITHOTO PacIpOCTpaHEHUS
CBETAa, 3aKOHBI OTPaKEHUS CBETA,
3aKOHBI TTPEJIOMJICHHS CBETA.
Onucanue oNTUYECKHUX SBJICHUN

C UCIOJIb30BaHUEM (U3HUECKHUX
BEJIMYMH: (POKYCHOE pacCTOSHUE

Y ONITUYECKas CUJIa JIMH3bI

Hroro no pazgeny

Pa3nen 3. OCHOBBI clieIIHAJIBLHOM TEOPUH OTHOCUTEIbHOCTH (1asee — CTO)

3.1

OCHOBBI CIEAATILHOU
TEOPHUH
OTHOCHUTEJILHOCTHA

4

['paHuIIBI TPUMEHUMOCTH
KJIaCCUYECKON MEXaHUKH.
[locTynaTel crieMaibHON TEOPUH
OTHOCHUTEIIbHOCTH: UHBAPUAHTHOCTh
MOJIyJIsI CKOPOCTH CBETA B BAKyyMe,
MPUHIAT OTHOCUTEIIbHOCTH
OUHILITEHHA.

Pemienune kauecTBEHHBIX 3a1a4

C OMOPOM HAa U3YUECHHBIE MTOCTYJIATHI
CTO.

Hcrnons3oBanue nHMOpMAIMOHHBIX
TEXHOJIOTUM JIJIsl TOUCKA,
CTPYKTYPUPOBAHUSI, HHTEPIIPETALIUN
Y TIpeJicTaBiIeHUs HHpopMaIuu
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OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMEIJIEHNE
BPEMEHH U COKPAILECHUE JJIUHBI.
DOHeprus U UMITYJIbC
PEAATUBUCTCKON YACTHULIBI.
CBs13b Macchl C SHEprUen

Y IMITYJIbCOM PEISATUBUCTCKOM
YacCTULbl. DHEPIUs MOKOs

IpU MOATOTOBKE COOOIIIEHUI
O rpaHMIIAX TPUMEHUMOCTH

KJJACCUYECKOU MEXAaHUKHU U OCHOBAX
CTO

Hroro no pazgeny

Pa3nen 4. KpanToBasi pusuka

4.1

OneMeHTHI KBAHTOBOM
OIITUKHU

®otonbl. Popmyia [Litanka cBs3u
SHEpruu (POTOHA C €ro YaCTOTOH.
DHeprust 1 UMIyJbC GOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
doTorddexra. OnbITHI

A.T". CronetoBa. 3aKOHBI
dotorddexra. YpaBHeHue
OuiHmTeiHa 1na porodddexra.
«Kpacnas rpanuna» horodddekra.
JaBienue cBeta. ONbITHI

I1.H. JIeGenena.

XUMHYECKOE AEHUCTBUE CBETA.
TexHnueckue ycTponcTaa

¥ TIPAKTUYECKOE MPUMEHCHHUE:
dboTo37IeMeHT, POTOIATUHK,
coTHe4YHas OaTapesi, CBETO MO

Ha6monenue dhotodddexra

Ha YCTaHOBKE C IMHKOBOM TIACTUHOM.
HccnenoBanue 3akOHOB BHEIITHETO
dboTtodrddekra.

OObsicHEeHNE OCHOBHBIX TIPUHIIUIIOB
JIEUCTBUSA TEXHUYECKUX YCTPOWCTB,
TaKuX Kak: poTodeMeHT, (hOTOTATUHK,
CoJTHEYHas 6arapesi, CBEeTOAHO/;

U yCTIOBUH X 0€3011aCHOTO
MIPUMEHEHHUS B TPAKTUUECKOM KU3HU.
Pelrenne pacueTHbIX 337124 C SIBHO
3aTAaHHOM (PU3UYECKON MOCIIBIO

C UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJT KBAaHTOBOH OIITHKH.
PelieHne kauecTBEHHBIX 3a/1a4

C OIOPOM HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOMW ONTHUKHU.
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PacnioznaBanue pu3nyeckux sBICHUN
B y4€OHBIX ONBITAX:
doTornexTpuueckuit 3pPexr, cBeToBoe
JTaBJICHHE.

Onucanue n3y4eHHbIX KBAaHTOBBIX
SABJICHUW U TIPOLIECCOB

C UCTIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI M YAaCTOTA CBETA,
DHEPTUsl U UMIYJIbC POTOHA

4.2

Crpoenue atoma

Mopens atoma Tomcona. OnBITEI
Pesepdopaa no paccesinuto
a-yactull. [InanerapHas Mmozenp
aroma. [loctymater bopa.
Wznydenue u nornomenue GoToHOB
IIPU IIEPEXOJIE aTOMA C OAHOTO
YPOBHS SHEPTUU Ha Apyroul. Buabl
crekTpoB. CeKTp ypOBHEN SHEPTUU
aToMa BOJAOPOA.

BomnHoBbIe cBOMcTBa YacTHUL. BOJIHEI
ne bpoiutsa. KopyckyisipHo-
BOJIHOBOU TyQJIU3M.

CHOHTaHHOE U BBIHYKJIEHHOE
V3JIy4YEHHUE.

TexHnueckue ycTpomucTaa

Y IPAKTAYECKOE NPUMEHEHUE:
CIIEKTpaJIbHbIA aHAJIU3

Nzyuenne moaenu onbita Pesepdopma.
[IpoBeneHue aKCIeprUMEHTa

10 HAOJIIOJICHUIO JTUHEHYATOTO CIIEKTpa.
OreHKa aOCOFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEPEeHHUI (PU3NUECKUX
BEJIMYMH.

N3yuenune monenu atoma: TomMcoHa,
MJIAHETApHOM MOJIeNIM aTOMa, MOJIETH
atoma bopa.

N3ydenue cnekTpa ypoOBHEN SJHEPTrUH
aToMa Bojopoaa. OObsCHEHHE
MIPUHIATIOB JICMCTBUS U YCIOBUH
0e30MacHOro NPUMEHEHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEDA.

PelieHne kauecTBEHHBIX 3a/1a4

C ONOPOM HA U3YUYECHHBIE 3aKOHBI,
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(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIM
KOMITBIOTEP

3aKOHOMEPHOCTH U (pr3ndeckue
ABJIEHUSA 110 TeMe «CTpOEeHHUE aToMa.
PacnioznaBanue pu3nvecKux siBICHUN
B y4€OHBIX ONBITaX: BO3HUKHOBEHUE
JIMHENYATOTO CIEKTPA U3IIYUYCHHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB

U SBJICHUH C UCIIOJIb30BAHUEM
nocrynaros bopa

4.3

ATOMHOE s171pO

DKCHEPUMEHTBHI, TOKA3bIBAIOIIIHE
CIIOXKHOCTh CTPOCHHMS SApA.
OTKpBITHE PaJIMOAKTUBHOCTH.
Omnsitel Pezepdopna

0 OTPE/ICNICHUIO0 COCTaBa
PaAMOAKTUBHOTO U3ITyYESHHUS.
CgoiicTBa anbda-, 6era-,
ramMmma-usnydeHus. BiusHue
PaAMOAaKTUBHOCTH Ha >KUBBIC
OpTaHHU3MBIL.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxknonnast moaens sapa
['eizenbepra-lBaneHko.

3apsn siapa. MaccoBoe 4ucio sizpa.
N3oTtomsL.

Anbda-pacnan. DIeKTPOHHBIN

U TIO3UTPOHHBINA OeTa-pacmaj.
l'amma-usnydenue. 3akoH
PaJIMOAKTUBHOTO paciaja.

M3y4yeHune S3KCIIepUMEHTOB,
JTIOKA3bIBAOIINX CII0KHOCTh CTPOCHHSI
aTOMHOTO sIJIpa.

HccnenoBanue TpeKOB YaCcTHII

(o roToBBIM hoTOrpadusim).
N3yyeHue ssaepHbIX CUIL, SAEPHBIX
peakuuii CHHTEe3a U pacraja,
TEPMOSIIEPHOTO CUHTE3A.

N3yyeHune HyKIIOHHON MOJEIH AIpa
I'eitzenOepra-MBaneHKoO.

OObsicHEHUE YCTPOHCTBA

U IPUMEHEHUS TO3UMETPa, KaMephl
Bunbcona, simepHoro peakTopa,
aTOMHOW OOMOBI.

Pemenue 3anau ¢ onopou

HAa MOJyYeHHBIC 3HAHUS, B T.4. O 3apsje
¥ MacCOBOM YHCJIE SApa.
Pacno3naBanue puznyueckux siBICHUM
B y4€OHBIX OIBITAX M B OKPYXKAIOIIEH
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DHEPrus CBSI3U HYKJIOHOB B SJIPE.
SlnepHble CUIIBI.

JHedexT macchl sapa.

SnepHble peakuuu. [lenenue

Y CUHTE3 SAED.

SnepHbiii peakrop. TepMosiaepHBIT
cunte3. [Ipo6aeMbl 1 TePCIEKTUBBI
SIZIEPHOM YHEPIETUKHU.
DKOJIOTUYECKHE ACTIEKTHI SAEPHOM
SHEPreTUKHU.

DJyieMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA.

Mertonbl HaOIIOEHUS

Y PETUCTPALIUU DJIEMEHTAPHBIX
YaCTHII.

OyHIaMEHTAIbHBIE
B3auMoeicTBUI. EAMHCTBO
bu3UIECKON KapTUHBI MUPA.
TexHuueckue ycTponcTaa

Y IPAKTAYECKOE MPUMEHEHUE:
JI03UMETp, Kamepa BuibcoHa,
SIEPHBIN pEaKkTop, aToMHasi bomba

YKU3HU: €CTECTBEHHAsI U UCKYCCTBEHHAS
PaAOaKTUBHOCTD.

OrnucaHnie KBAaHTOBBIX SBICHUIN

U MPOLIECCOB C UCIIOJIb30BAHUEM
(bU3UYECKUX BEJIUUUH: TIEPUO/T
MoJTypacriajia, YJHeprus CBSI3U aTOMHBIX
anep, neexT Macchl aapa.

AHanu3 nporeccoB U SIBIICHUM

C MCTOJIb30BAaHUEM 3aKOHOB U
MOCTYJATOB: 3aKOH COXPAHEHUS
AIIEKTPUUECKOIO 3apsijia, 3aKOH
COXPaHEHHSI MAaCCOBOT'O YHCIIA,
noctynarsl bopa, 3akoH
pPaJiOaKTUBHOTO pacIaja.

VYuyactue B paboTe KPyIjioro cronia
«DyHIaMEHTaIbHbIE B3AUMOJICHCTBUS.
EnnHCcTBO (prizmvecKoif KapTHHBI MUPa».
Hcnonp3oBanue nHPOPMAIIMOHHBIX
TEXHOJIOTHUH JIJIsl TOKUCKA,
CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN

U TIpeICTaBIeHUS HHPOPMAITUN

MIPY TOATOTOBKE COOOIICHUI

O IPUMEHECHUHU 3aKOHOB KBAHTOBOM
(U3UKK B TEXHUKE M TEXHOJIOTUSX,
AKOJIOTHYECKHUX aCHEKTax siACpHOU
SHEPreTUKH

Hroro no pazpeny

15
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Pa3nen 5. DiieMeHTbI AaCTPOHOMMH U ACTPO(PU3MKH

5.1

OneMeHTHI
aCTPOHOMUU
1 acTpoU3UKU

7

Drarbl pa3BUTHS ACTPOHOMUH.
[IpukiiagHO€ 1 MUPOBO33PEHUECKOE
3HAYE€HHE aCTPOHOMUH.

Bun 3Besnnoro ne6a. Co3pesaus,
SIPKHE 3BE3/Ibl, TUTAHETHI, UX
BUIMMOE JBH)KECHHE.

ConHeyHast cucTEMa.

Connue. ConHeuHass aKTUBHOCTE.

Uctounnk sHepruu CoJiHIIA U 3BE3/I.

3Be3/1bl, UX OCHOBHBIC
XapakTepucTuku. /lnarpamma
«CTEKTPaJIbHBIN KIAcc —
CBETUMOCTBY. 3BE€3/Ibl TJIABHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTB» IS 3BE3]]
[JIAaBHOM MOCJIEI0BATENBHOCTH.
BHyTpenHee cTpoeHue 3BE3 /.
CoBpeMeHHbIE NPEICTABICHUS

0 IPOUCXOKACHUU U S3BOTIOLINHU
ConHua u 3B€3/1. JTallbl )KU3HHA
3BE3/.

Muteunsiii [Tyts — Hama ['anakTuka.
[Tonoxxenue u nprxxenue ConHia

B ["asmakTuke. THIBI raTIaKTHK.
PannoranakTukuy u KBa3aphl.
YepHble ObIPHI B Sipax rajlakTUK.

ITonroToBka cooOIIeHNH 00 dTanmax
Pa3BUTHUS ACTPOHOMUH, O TPUKIIATHOM
¥ MUPOBO33PEHYECKOM 3HAYCHUU
aCTPOHOMHH, O METOJIaX MOJyUEHUs
Hay4YHBIX aCTPOHOMHUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOMU
aCTPOHOMHUM.

N3yueHne coBpeMEeHHBIX
MPEACTaBICHUN O POUCXOXKICHUU

n 3BoJrorun CoJtHIIa U 3BE3.
W3ydeHne TUMOB TaJIaKTHK,
pauoTaNaKTUK U KBA3apOB.
N3yueHnne nBuxeHUs HEOSCHBIX Te,
ABOJIIOLIMHM 3Be3]1 U BeceneHnnoi,
MIPOIIECCOB, MPOUCXOISIINX B 3BE3/aX,
B 3BE3JHBIX CHCTEMAX,

B MEXTAIAKTHYECKOU Cpejie,
MacImTabHON CTPYKTYphI BeeleHHOIA.
OO0wbsicHenue pacmupenus Beenennoi
Ha OCHOBE 3aKoHa Xa00:a.
[ToaroToBka K 00CYXICHHUIO
HEpEIICHHBIX TP0OJIEM aCTPOHOMHUM.
[TpoBenenue HabIOICHUI
HEBOOPY>KEHHBIM TJIa30M

C MCITOJIb30BaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUM TSI OTIpeIeTICHUS
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Bcenennas. Pacimmpenne
Bcenennoii. 3akon Xa66u1a.
Paszberanue ramakTtuk. Teopus
bousbioro B3peiBa. PennkroBoe
U3JIy4CHHE.

MacumtabHasi cTpykTypa
Bcenennon. MeraranakTtuka.
Hepemennsie npo6iembl
aCTPOHOMUU

MOJIOKEHUSI HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBEpHOro NoJIymapus

U SIPKHE 3BE31bI.

[IpoBenenne HaOMOIEHUH B TEIECKOM
Jlynsl, nnaner, Muieunoro Ilytu.
VYyacTue B IMCKYCCUU O HEPEUIEHHBIX
npoOJieMax aCTpPOHOMHUH

Hroro no pazgeny

7

Pa3nen 6. O0o0maroiee noBTopeHne

6.1

O0o0m1aroree
IIOBTOPCHHE

4

O0001IEHNE U CUCTEMATHU3ALINS
COJZIEpKaHMs pa3JeoB Kypca
«Mexanuka», «MoJekynsapHas
dbu3nKa U TepMOAMHAMUKAY,
«InexrpoauHamukay, «Komnebanus
U BOJIHBDY, «OCHOBBI CIIEIIUATBHOMN
TEOPUH OTHOCUTEIIBHOCTH,
«KBanrtoBas pusuka», « JNeMEHTHI
ACTPOHOMUH U aCTPOPUZUKI».
Ponb ¢pusuku u actpoHoMuu

B SKOHOMMYECKOM,
TEXHOJIOTHYECKOM, COIMaIbHOMN

Y ATUYECKOM chepax NesITeTbHOCTH
YeJ0BeKa, POJib U MECTO (PUBHKHU

Y ACTPOHOMHH B COBPEMEHHOMN
HAy4YHOU KapTHUHE MUpPa, 3HAUYCHUE

VYyacTtue B TUCKYCCHUU O POJIN (DU3UKHU
¥ aCTPOHOMHMH B PA3IUUYHBIX cepax
JIEATEIILHOCTH YeJIOBEKA.
[ToaroroBka coOOIIIEHUNA O MECTE
bu3nIeCcKol KapTUHBI MUpPA B PTY
COBPEMEHHBIX MPECTABICHUM

O MPUPOJIE.

BrimorHeHre y4eOHBIX 3a/1aHUH,
JIEMOHCTPUPYIOIIUX OCBOCHHUE
OCHOBHBIX ITOHSATHH, PU3HICCKUX
BEJIMYMH U 3aKOHOB Kypca (pu3nKu
10-11 xmaccoB
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OINHMCATEIILHOM,
CHUCTEMATU3UPYIOLLIEH,
O0OBSICHUTEIIbHON

Y IPOrHOCTUYECKON PYyHKIUI
(du3nuecKor TeopuH,

poJib (pU3NYECKOU TeOpuu

B ()OPMHUPOBAHUY TIPEICTABICHUN
0 pU3NYECKOI KapTHHE MUPA,
MeCTO (PU3NYECKON KapTUHBI MHPa
B O0IIIEM PsITY

COBPEMCHHBIX
CCTECTBCHHO-HAYYHBIX
peJICTaBICHUN O IPUPOJIE

Hroro o pazgeny 4
PezepBHOE BpeMms

OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®du3nKa — Hayka O MPUPOJIE.
HaquLIe METOAbI ITIO3HAHU S
OKPYXKAIOIIEro MUpa

https://m.edsoo.ru/YXGQSPM1P

Ponb u Mecto pusnku B
(hopMuUPOBaHUHN COBPEMEHHON
Hay4YHOW KapTHHBI MUpPa, B
MPaKTUYECKON JesITeTbHOCTU
monen

https://m.edsoo0.ru/8HSXWFFVO

Mexannueckoe OBMKEHHUE.
OTHOCUTENTHLHOCTD
MEXaHUYECKOTO JBUIKCHUA.
[Tepemenienue, CKOpOCTh,
YCKOpEHHUE

https://m.edsoo.ru/RSOAQV5ZX

PaBHOMEpHOE NpAMOJIMHENHOE
JIBUKCHHE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpEHHOE
MPSIMOJIMHEUHOE ABM)KEHUE

https://m.edsoo.ru/MDIDKJOUB

CBoboaHoe majienre. Y CKoOpeHue
cBOOOIHOTO MaieHUs

https://m.edsoo.ru/MXPLZ1X8J

KpuBonuneitHoe nBUXKEHUE.
JIBI)KeHHE MaTepUaTbHOU TOYKH
110 OKPYXHOCTH

https://m.edsoo.ru/TFLJ2C4DN

[IprHIUIT OTHOCUTEIBHOCTH
lNanunes. MuepuuanbHbie
cucremsl orcuera. [lepBbiii 3aKk0H
HreroTona

https://m.edso0.ru/J6QY7N3WN
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Macca tena. Cuia. [Tpunuun
cynepno3uiuu cuil. Broponw
3akoH HproToHa mis
MaTepUaIbHOU TOUKU

https://m.edsoo.ru/BVTNWTAQH

10

Tperun 3akoH HproToHa s
MaTe€pUaIbHBIX TOUYEK

https://m.edsoo.ru/JYL414UAN

11

3aKO0H BCEMHPHOTO TATOTEHUS.
Cuna tsoxectu. lepas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyrocrtu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koapduurent
TpeHus. Cuiia COnpOTUBIIEHUS
MIpH IBKEHUH TeJia B )KUIKOCTH
WM rase

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarenbHOE U
BpaIaTEIbHOE IBH)KEHHUE
a0COJIIOTHO TBEPJIOTO TEa.
MowmeHT cusl. [1nedo cumbl.
YcnoBusi paBHOBECUS TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

Nmnynbc maTepuasbHON TOUKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
Nmnynbc cuibl. 3akoH
COXPaHEHUS UMITYJIbCa.
PeakTuBHOE JABMKEHUE

https://m.edsoo.ru/M5JQTKNWC

16

PaboTa 1 MOIITHOCTH CHUJIBIL.
Kunernyeckast sHeprust
MarepuaibHOIl Touku. Teopema
00 M3MECHEHUN KHHETHYECKOW
SHEPTUU

https://m.edsoo.ru/J1V59L28B

17

[loTreHunanbHas sHeprus.
[ToTeHuunanpHas SHEPTUs YIPYTO

https://m.edsoo.ru/RNEXJW4KF
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ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJIM3H IOBEPXHOCTH 3eMJIH

18

[ToreHnmanpHbIE U
HENOTEeHLHaIbHble CHIIbI. CBS3b
paboTHI HEMTOTEHITUAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKOU
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPIUU

https://m.edso0.ru/DA3QVTOXQ

19

JlabopaTtopHnas pabota
«MccnemoBanue cBsizu pabOTHI
CUJIbBI C UBSMCHCHUECM
MEXaHWYECKOW PHEPTrUU Teja Ha
IIpUMeEpE PACTIKEHUS
PE3MHOBOTO JKT'yTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTtponsHas paboTa o reme
«Kunemaruka. J[mHaMuka.
3aKOHbBI COXpAHEHUS B
MEXaHUKe»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE ITOJIOKCHHS
MOJ'IGKy.]'I?[pHO-KPIHCTH‘IGCKOfI

Teopuu. bpoyHOBCKOE IBMKEHHUE.

Auddysns

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrtep JBHKCHUS H
B3aHMMOIEHCTBHUS YaCTHUII
BelecTBa. MoJienu CTpoeHUs
ra3oB, KUIAKOCTEH M TBEPABIX TEJ

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyin. KonnuectBo
BemiectBa. [loctosgHHas
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TennoBoe paBHOBECHE.
Temmepatypa u e€ u3MepeHue.

https://m.edsoo.ru/\WPNY6QA8Z
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[ITkasia remneparyp Llenscus

25

Wneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AGcomoTHas TemnepaTypa Kak
Mepa CPETHEN KNHETUYECKOM
OHCPIUH ABMIKCHUA MOJICKYIL.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanpToHa. ["a3oBbIe
3aKOHBI

https://m.edsoo.ru/Y3WB66I13A

28

JlabopaTtopHnast pabota
«HccaenoBanue 3aBUCUMOCTU
MEXIy TTapaMeTPpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

https://m.edso0.ru/35DBLKT96

29

N3omnporieccs! B ueanbHOM ra3e
U X rpaduyueckoe
MPEJICTaBICHHUE

https://m.edso0.ru/0ZJ3KZNJ5

30

Buyrpennsisa sneprus
TEPMOIMHAMUYECKOU CUCTEMBI U
CIIOCOOBI €€ U3MEHEHHS.
KonnuecTBo TerioTel u padbora.
Buyrpennsia sneprust
OJIHOATOMHOTI'O HJI€aJIbHOIO ra3a

https://m.edso0.ru/9JQITVXI8

31

Bupl Teronepenaun

https://m.edso0.ru/36JJ120W9

32

VY nenbHas TEIIO0EMKOCTh
BemecTBa. KonmuecTBO TEIIOTHI
MpHU Terionepeaaye.
AnabaTHBIN MPOIEcC

https://m.edsoo.ru/5K3Y4H86L

33

[IepBrIil 3aKOH TEPMOAMHAMUKHU
U €ro IPUMEHEHUE K
H301poLeccaM

https://m.edsoo.ru/2HO6R3GAS

34

HeoOpaTuMocTh Npo1eccoB B

https://m.edso0.ru/S85LWDFT8
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npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

35

[Tpunnun nevicteus u KII/
TEIJIOBOM MaIlIUMHEI

https://m.edsoo.ru/DLCDEAAUC

36

uxn Kapuo u ero KIIJ{

https://m.edsoo.ru/4AXPSA0V7M

37

DKosorndyeckue mpooIeMbl
TEIUIOPHEPT €THKH

https://m.edsoo.ru/P07ZMYMSI

38

O6006maromuit ypok
«MounekynspHas (u3mka.
OCHOBEI TEPMOAMHAMUKND>

https://m.edsoo.ru/9EKZ0DDWP

39

KounTponbnas paborta o teme
«MounekynspHas (usmka.
OCHOBBI TEPMOTTHAMHKIDY

https://m.edsoo.ru/RCARYE6ZX

40

[TapooOpazoBanue u
KoHAeHcauus. Mcrapenne u
KHIIEHHE

https://m.edsoo0.ru/X480Q078EE

41

AGCOIOTHAS M OTHOCUTEIbHAS
BIIQYKHOCTh BO3/yXa.
Hacsimennsiii nap

https://m.edsoo.ru/98HVAEBMM

42

Trepnoe Teno. Kpucrammyeckue
1 aMopdHBIE Tela. AHU30TPOIIHS
CBOMCTB KpHCTasuioB. Kujakue
kpuctauibl. COBpeMEHHbBIC
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

[TnaBneHne U KPUCTAUTA3ALIMSL.
VY aenbHas TEII0Ta 1aBICHUS.
Cybnumarnus

https://m.edso0.ru/OX117G6MR

44

ypaBHeHI/IC TEIUIOBOro OanaHca

https://m.edsoo.ru/0lUXGN211

45

DnekTpu3anus Teil.
DnekTpuyeckud 3apsia. /[Ba Buna
AJIEKTPUYECKUX 3apsII0B

https://m.edso0.ru/QJ2S7WSBM

46

HpOBO,[[HI/IKI/I, JAUDJICKTPUKHU U

https://m.edsoo.ru/F3YVPQUYH
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MOJIYIIPOBOIHUKHU. 3aKOH
COXPAHEHHUS JIEKTPUYECKOTO
3apsaa

47

B3aumonencTue 3aps10B. 3aKOH
Kynona. Toueunbit’
NEKTPUYECKUU 3apsT

https://m.edsoo.ru/5U3BUOTHH

48

Hanpsisk€HHOCTB EKTPUYECKOro
nons. [IpuHnmn cyneprnosunun
BNEKTPUYECKUX noseu. JInnun
HaNPSKEHHOCTH

https://m.edsoo.ru/91IKAWD2V6

49

PaGoTa cun
ANEKTPOCTATUUECKOTO TOJISI.
TTorenmmain. PasHocTth
MOTECHIINAJIOB

https://m.edsoo.ru/\VOPD9ASLF

50

HpOBO)IHI/IKI/I " IUDJICKTPUKU B
ANIEKTPOCTATUYECKOM TI0JI€.
Jusnexkrpuueckas
MIPOHUIIAEMOCTb

https://m.edso0.ru/12P2S312Z

51

DnekTpoeMKoCcTh. KoHaeHcarop

https://m.edsoo.ru/B1UPRD52W

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCaTopa. DHeprus
3apsKEHHOT0 KOHJIEHCAaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGopaTtopHnas pabota
"N3mepeHue 31eKTpoEMKOCTH
KoHAeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[TpuHIMN neicTBUS 1
pPUMEHEHHE KOHICHCATOPOB,
KOTIMPOBAJILHOTO aIlnapara,
CTpYHHOTO MPHUHTEPA.
DeKTpocTaTHUecKas 3alluTa.
3azeMyIeHHE HIIEKTPOIpUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

QHGKTpI/ILIeCKI/II‘/’I TOK, YCJIIOBUA
€T0 CYHICCTBOBAHMUS.

https://m.edsoo.ru/D6Y72A4B7
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[TocTosHHBIM TOK. Cria ToKa.
Hanpsokenne. ConpoTuBieHHE.
3axod Oma Juis yyacTKa Lenu

56

IlocnegoBarenbHOE,
rapajuieIbHOEe, CMEIIAHHOE
COCIMHEHHE MPOBOJHUKOB.
JlabopaTtopHnas pabota
«M3yueHne cMenmaHHoro
COCTMHEHUS PE3UCTOPOBY»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaboTa u MomHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon Oma Jy1st TIOJTHOM
(3aMKHYTOM) 3JIEKTPUYECKON
nenu. KopoTkoe 3aMbIkaHue.
JlaGopaTtopHnas pabota
«M3mepenue I]IC nucrounnka
TOKa U €r0 BHYTPEHHETO
CONPOTHUBIICHUS

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PezepBublit ypok. KonTposibHas
pabora 1o Teme
"DnekTpoauHaMuka’ /
Bcepoccuiickas npoBepoyHast
pabota

https://m.edsoo.ru/MFMGEIE5X

60

O6o06maromuit ypok
«DNEeKTPOANHAMUKAY /
Bcepoccuiickas nmpoBepouHast
pabota

https://m.edsoo.ru/P86MDY07H

61

DNeKTpOHHas MPOBOJAUMOCTh
TBEP/BIX METAJUIOB. 3aBUCUMOCTD
COITPOTUBIICHUS METAJIJIOB OT
TeMIEepaTyphl.
CBepXIpoBOJIMMOCTh

https://m.edsoo.ru/WMNNBQL9H
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62

DNEKTpUUECKUU TOK B BaKyyMe.
CBouCTBa AIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBOAHUKH, UX
COOCTBEHHAs M IPUMECHAs!
npoBoaumocTts. CBoUCTBa p—N-
nepexoxa. [lonyrnpoBoIHUKOBEIE
puOOPHI

https://m.edso0.ru/S55A1DQUR

64

DNEeKTPUYECKUH TOK B pPacTBOpax
M pacIuiaBax dJIEKTPOJIUTOB.
DNeKTpOIUTHYECKAS
JUCCOITHAIUSA. DIIEKTPOJIH3

https://m.edsoo.ru/QUOQUWV91

65

DIIEKTPUYECKUH TOK B ra3ax.
CamMOoCTOSITENNbHBINA U
HECaMOCTOSTEIbHBIN pa3psil.
Mounnus. [lnazma

https://m.edsoo.ru/2VX2KLFQA

66

DNEeKTpUYECKUE MPUOOPHI U
YCTPOWCTBA M UX IPAKTUIECKOE
npuMeHeHue. [IpaBuia TeXHUKU
0€30MacCHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KounTponbnas pabora o teme
«Qnekrpocraruka. [locTossHHBIN
aieKkTpuueckuii Tok. Toku B
Pa3IUYHBIX Cpelax»

https://m.edsoo.ru/PASKIGWP4

68

PeseprubIit ypok. O600maronuit
ypok 1o teMam 10 kinacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

IlocTostHHBIE MATHUTEI M UX
B3auMoJiciicTBHE. MaruuTHoe
nose. Bexrop marHuTHOM
WHAYKIUY. JIMHUM MarHUTHOM
WHTYKITUU

https://m.edsoo.ru/ADMOYI1JN6

MarauTHO€ 10Jie MPOBOJIHUKA C
TokoM. OmbIT Dpcrena.
B3anmonericTBrue mpoBOJHUKOB C
TOKOM

https://m.edsoo0.ru/1L5CT47FX

JlabopaTtopHnast pabota
«3y4yeHne MarHuTHOTO TTOJISt
KaTyIIKA C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuia
Awmriepa. JlabopaTtopHas paboTa
«UccaenoBanue nercTBU
MMOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JleiicTBue MarHUTHOTO IOJISA Ha
JBUKYILYIOCS 3apsDKEHHYIO
yactuny. Cuna Jlopenma. Pabora
cuiibl JIopeHia

https://m.edsoo.ru/7ABZQGQC9

DIEeKTpOMAarHuTHask MHIYKIIUS.
[ToTok BekTOpa MarHUTHOU
nHaykuun. O/1C nHayKuuu.
3aKOH AJIEKTPOMArHUTHOM
uHaykuuu Papazaest

https://m.edsoo.ru/VA26C9C3J
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JlaboparopHas paboTa
«HccnenoBanue sBICHUS
SHCKTpOMaFHI/ITHOI\/JI HHIAYKOHUNW

https://m.edsoo.ru/XZS5MQCBU

NuayKTuBHOCTB. SIBIEHUE
camounaykiuu. SJC
CaMOMHJIyKIIMH. DHEPrus
MarHUTHOTO TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMarHuTHOE MoJie

https://m.edsoo.ru/EOTONSAEA

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: TIOCTOSTHHBIE
MAarHHUTBbI, JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEINb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHII,
VHJYKIMOHHAs [1eYb

https://m.edsoo.ru/UWNLFA9L6

10

O6006maromuit ypok
«MarautHo€ II0JI€E.
DneKTpOMarHuTHasK WHIYKITHS

https://m.edsoo.ru/COBO5BGMC

11

KonTtponsHas padoTa o Teme
«MarsuTtHoe nozJe.
DNEeKTPOMarHUTHAsE MHIYKLIHS

https://m.edsoo.ru/8X637ELEU

12

CB0OOTHBIE MEXaHUYECKHE
kojebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJeOaHuil.
[IpeBpaiienue sHepruu

https://m.edsoo.ru/9Y6GYWEVP

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MepU0/ia MaJIbIX KOJIeOaHHI
rpy3a Ha HUTU OT JUIMHBI HUTU U
MaccChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebaTenbHBIW KOHTYP.
CBOOOTHBIE PITEKTPOMArHUTHBIE
KoJiebaHus B UAeaTbHOM

https://m.edsoo.ru/H6JCO5BAD
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KoJ1e0aTeIbHOM KOHTYpE.
AHaJOTHS MEXTY
MEXaHUYECKUMH U
AIIEKTPOMATrHUTHBIMH
KOJIEOAHUSIMH

15

®opmyna TomcoHa. 3aKoH
COXpaHCHI/ISI 3H€pFI/II/I B
HJIealbHOM K0JIeOaTECILHOM
KOHTYypE

https://m.edsoo.ru/ MHNWD2LHU

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MEXaHUYeCKue KoyeOaHusl.
Pe3onanc. BeHyxneHHbIE
OJICKTPOMArHUTHBIC KoJie0anus

https://m.edsoo.ru/FMBDWPPG4

17

[IepeMeHHBIN TOK.
CunyconaaJIbHBIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJHOE U
JEUCTBYIOLIEE 3HAYECHUE CUJIBI
TOKA U HaIIPSDHKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIIEKTPUYECKON SHEPTUU

https://m.edsoo.ru/1ZWZUL8QK

19

YCTpoHCTBO M TPAKTUUECKOE
MIPUMEHEHHE AIIEKTPUIECKOTO
3BOHKa, FeHepaTopa
MIEPEeMEHHOTO TOKa, TMHHMA
aNeKTponepeaay

https://m.edso0.ru/93Z12W40QQ

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynpTypa ncnosp3oBaHus
NIEKTPOIHEPIUH B
MTOBCETHEBHOU KM3HU

https://m.edsoo.ru/3SDUNYKWNO
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21

MexaHn4yecKue BOJIHBI, yCIOBUS
pacnpocrtpanenus. [lepuo.
CkopocTb pacnpoCcTpaHEHHS U
JUIMHa BOJIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHbI

https://m.edsoo.ru/\W2XBOR3HJ

22

3ByK. CKOpOCTH 3BYKa.
I'poMxkocTs 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

https://m.edso0.ru/Z8270Q6V70

23

3J'ICKTpOM21FHHTHBI€ BOJIHBI, UX
CBOMCTBA U CKOpOCTh. [IIkama
OJICKTPOMAIrHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHIUIIBI paANOCBA3U U
TCICBUACHUA. PaSBI/ITI/Ie CpeI[CTB
cBs3U. Pagnosiokamus

https://m.edsoo0.ru/2WQTSLGLV

25

KonTtponsHas paborta
«Konebanus 1 BOJIHBI»

https://m.edsoo.ru/IHURONS0OB

26

[Ipsimonuuelinoe
pacrpocTpaHEeHHE CBETa B
OJHOPOIHOM cpene. ToueuHblit
HMCTOYHHK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OTtpaxxeHue cBeTa. 3aKOHbI
oTpaxeHus ceera. [loctpoenue
M300paKeHUH B IIIOCKOM
3epKaje

https://m.edsoo.ru/IMBKQM22Z

28

IIpenomnenue ceera. [lonHoe
BHYTPEHHEE OTpPAXKEHUE.
[IpenenpHbIW yroJ1 MoJHOTro
BHYTPEHHETO OTPAKEHUSI

https://m.edsoo.ru/V49RISTRN

29

JIaGoparopHas paboTa
«M3mepeHune nokaszarens
MPETOMIICHHUS CTEKIIa»

https://m.edso0.ru/J02EIM1DQ

30

JIunsel. Iloctpoenue
n300pakenuii B mmu3ze. Popmyna

https://m.edsoo.ru/\W2MMS9KJIC
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TOHKOU JIUH3EL. YBEIUUEHUE
JIAH3EI

31

Jlaboparopuas paboTa
«HccnenoBanue CBOKMCTB
M300paXEHUH B JINH3AX)

https://m.edso0.ru/Q1ZCMW980

32

Hucnepcus cBera. CosxHbIN
cocTaB Oenoro cBera. L[BeT.
JlabopaTtopHnast pabota
«Habmronenue nucnepcuu
CBETa»

https://m.edsoo.ru/KOOWVKE11

33

Wurepdepennus crera.
Hudpakuus cera.
JndpakuroHHas pemeéTka

https://m.edsoo.ru/C8LCRSEJI

34

[TonnepedHOCTH CBETOBBIX BOJIH.
[Tonsapusanus cBera

https://m.edso00.ru/Q2118XY0J

35

OnTuueckue MpuOOPHI U
YCTpPOMCTBA U YCIOBUS UX
0€301MacHOTO TPUMEHEHUS

https://m.edso0.ru/M5127JYGT

36

['panuIBl MPUMEHUMOCTH
KJIACCHYECKOU MEXaHUKHU.
[Toctynatel cnenuaibHOU
TEOPHHU OTHOCUTEITHBHOCTH

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCUTENHLHOCTD
OJHOBPCMCHHOCTH. 33,M6I[J'ICHI/IC
BpPpEMCHU U COKPAIICHHUC NJIMHbI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprusi U UMITYJIbC
PENSATUBUCTCKOU YacTulibl. CBs3b
MAacChl C SHEPTUEH U UMITYIBCOM.
DHeprusi NOKos

https://m.edsoo.ru/190ZY4BUB

39

KonTtponsHas padota «OnTHKa.
OcHOBBI cienMaNbHOM Teopun
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/L8689JPLI
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40

®otonsl. ®opmyna ITnanka.
DHeprus 1 UMITyJIbC GOTOHA

https://m.edsoo.ru/ZL6P16L A0

41

OTKpbITHE U HCCIIE0BAHNE
dotorddekra. OnbiTer A. I'.
CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akoHnsl hoTodPdeKTa.
VYpaBHeHue DUHIITEHHA IS
dboTtorddexra. «KpacHas
rparuiay Gororddexra

https://m.edsoo.ru/YLCK770G8

43

JaBnenune cBeta. OnbiTer [1. H.
JleOeneBa. XuMudeckoe
JNIEUCTBYUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHnueckue ycTpoicTBa u
MPaKTUIECKOE TPUMEHEHHE:!
(dboToreMeHT, (OTOIaTIHK,
COJIHEUHas OaTapesi, CBETO U0

https://m.edsoo.ru/UFQDRSL5M

45

Pemrenue 3agad mo reme
«IJIEMEHTEI KBAHTOBOI OIITUKI

https://m.edsoo.ru/ZE73A67B1

46

Mogenrs atoma TomcoHa. ONBITEI
Pezepdopna o paccesnuro o-
yacTull. [lnanerapuast Moaenb
aroma

https://m.edsoo.ru/FIC11POHN

47

[Toctynatel bopa

https://m.edsoo.ru/6X7GFHZ9X

48

W3nyuenue u nornouieHue
(hOTOHOB IpU TIEPEX0JIe aTOMa C
OJIHOTO YPOBHSI SHEPTUU Ha
npyroi. Buasl ciekTpoB

https://m.edsoo.ru/NN8BHZYBE

49

BonHoBbI€ cBOMCTBA YacTHII.
Bounb! ne bpouTs.
KopnyckynsipHo-BoTHOBOW
nyanu3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JIyYCHUE

https://m.edso0.ru/J710TLFCO
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50

OTKpbITHE PATUOAKTUBHOCTH.
OmnbiThl Pesepdopna mo
OIIPEJICIICHUIO COCTaBa
PAAOAKTUBHOI'O U3ITYUCHUSA

https://m.edsoo0.ru/TSIFUU3TP

51

CaorictBa anbda-, 6era-, raMmma-
n3iydyeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE TPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW
Oera-pacnaj. ['aMma-u3nydeHue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBSI31 HyKJIOHOB B sijIpe.
Snepubie peakuuu. AnepHbId
peakrtop. [IpoGnemsr,
MEPCIEKTUBBI, SKOJIOTUYECKUE
ACIEKTHI IAEPHOH SHEPTETUKHU

https://m.edsoo.ru/CFJYJSSIG

54

DneMeHTapHbIe YaCTHIIbI.
OTKpbITHE TO3UTPOHA. METO b
HaOJIOJICHUS ¥ pEerUCTpaIiU
3JIEMEHTapHBIX YacTull. Kpyribiit
cToll «DyHJaMEHTAIbHBIE
B3auMoaeucTBUI. EquHCTBO
(bu3nYecKOU KapTUHBI MUpa»

https://m.edsoo.ru/SUC62U40A

55

DTanbl pa3BUTHS ACTPOHOMUHU.
IIpuknannoe u
MHPOBO33PEHUECKOE 3HAUCHHUE
acTpoHoMUH. Buj 3B€34HOTO
HeOa. Co3Be3us, IpKUe 3BE3/IbI,
IUIAHETHI, X BUAUMOE
nBmkenue. CoaHeUHas cUCTEMa

https://m.edsoo.ru/5PXS219VY

56

COHHHG. ConHeuyHas! aKTUBHOCTb.
Hcrounuk OHCPrun COJ'IHI_Ia )4

https://m.edsoo.ru/1JZR54JA0
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3BE3N

57

3BE3/1bI, NX OCHOBHBIC
XapaKTEPUCTUKHU. 3BE3 b
TJIABHOW TIOCJIEIOBATEIBHOCTH.
Bnyrpennee ctpoeHue 3B€3.
CoBpemeHHbIe NPECTaBICHUS O
MIPOUCXOKICHUN H SBOJTIOIIUH
ConHua u 3B€37

https://m.edso00.ru/GGD3W74Z0

58

Mneunsin [Iyte — Hama
lNamakTuka. [lonoxenne u

nerkenne Cosana B ['anmakTuke.

lNamaktukn. YepHbie ABIPHI B
Alpax TAIAKTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa3zberanue
ranaktuk. Teopust bosbmoro

B3pbIBa. PeukTOBOE M3ITydeHue.

MertaranakTuka

https://m.edsoo.ru/9IWRLVWNN

60

Hepemennsie mpoo6ieMbl
aCTPOHOMHH

https://m.edsoo.ru/LJHNL2MCF

61

KonTtponrsHas pabora
«DNEeMEHTBI aCTPOHOMUH U
acTpOPU3UKNY

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuii ypok. Poib
(bM3UKHA U aCTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIMaIbHOM
Y 3TUYECKOH chepax
NEATEIIbHOCTHU YCJIOBEKA

https://m.edsoo.ru/M\WNJ5CRXYD

63

O6o06maromuit ypok. Posb u
MeCTO (PM3UKU U ACTPOHOMHHU B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

https://m.edsoo.ru/2PFPB28UF

64

O6o6maromuit ypok. Posb

https://m.edsoo.ru/Y29SVPCVR
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(bu3nvecKoil TeOpUN B
(bopMHPOBaHHU TPEIICTABICHUI
0 (hu3uYeCcKOr KapTHHE MUPA

65

O6o06mmaromuii ypok. Mecto
(buU3NIEeCKON KapTHHBI MHpa B
00I1eM psITy COBPEMEHHBIX
€CTECTBECHHO-HAYYHBIX
MPEJICTABICHUN O TPUPOJIE

https://m.edsoo.ru/LKNUIKHZH
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PesepBHbIil ypok. MarauTtHOe
noJjie. DIeKTpOMarHuTHas
MHIYKINS

https://m.edsoo.ru/EVMFIQTP6
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PesepBHbIil ypok. OnTuka.
OcHOBBI cnienuanbHOM Teopun
OTHOCHTEIIEHOCTH

https://m.edsoo.ru/ESABJRKS8L

68

Pesepnsiii ypok. KBantoBas
¢u3nka. JIeMeHThl aCTPOHOMUU
1 acTpoPpU3UKU

https://m.edsoo.ru/RARQLVO2]

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHus

10.1

JleMoHCTpHpOBaT, Ha TIpUMEpax pojib W MeCTO (HU3UKA B
(hopMUPOBAaHUM COBPEMEHHOW HAyYHOW KapTHHBI MUpA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH U TE€XHOJIOTH, B MPAKTUYECKON AEATEIbHOCTH
JIFOJICH

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (QU3NUYECKUX MOJIENIEH:
MaTepualibHasi TOYKA, MHEPLUAIbHAs CUCTEMa OTCU€Ta, aOCOJIIOTHO
TBEP/OE TEJO, UACATbHBIN I'a3; MOJEIN CTPOCHHUS I'a30B, )KUJIKOCTEH U
TBEPABIX TE€J, TOYEYHBIM DJIIEKTPUYECKHM 3aps — IpU PEIICHUH
(bu3nueckux 3aaa4y

10.3

Pacno3naBath pusmyeckue siBiueHus (Ipouecchl) U OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJIEKYJISIPHO-KHHETHYECKOW TEOpHUHU
CTpOCHHS BEHIeCTBA W  DIEKTPOJUHAMHKH: paBHOMEpHOE U
PaBHOYCKOPEHHOE TPSIMOJMHEHHOE IBW)KCHHE, CBOOOIHOE MaJcHUE
TeN, JABWKEHHE IO OKPY)KHOCTH, HMHEpIUs, B3aUMOJCHCTBUE TeN;
muddys3us, OpPOYHOBCKOE JBWKEHHE, CTPOCHUE  JKHAKOCTEH U
TBEPIBIX  TeJ, W3MEHEHHME o00béMa Tel TpH  HArpeBaHUU
(oxmaxJaeHun), TEIUIOBOE paBHOBECHE, HCTapeHUe, KOHACHCAIIWs,
IUIaBJI€HHE, KpUCTAJUIM3alUs, KUIIEHWE, BIAXKHOCTh BO3/AYyXa,
MOBBIIICHNE JAaBJICHUS T'a3a MPU €r0 HarpeBaHUH B 3aKPHITOM COCY/IE,
CBA3b MEXJYy MapaMeTpaMu COCTOSIHHMS Tras3a B HM30IpoLeccax;
ANEKTpU3alUs TEJl, B3aUMOJCHCTBUE 3aps/I0B

10.4

OnuceiBaTh MEXaHHMYECKOE JABHKCHUC, HCIIOJIb3ysA (1)I/ISI/II‘IGCKI/I6
BCJIIMYMHBI: KOOpAHWHATA, IIYTh, MECPEMEIICHUE, CKOPOCTh, YCKOPCHUC,
MacCa  T€ia, CcuJia, HUMIIYJIBC  TCJIa, KHHCTUYCECKAsA  SHEPIrusl,
INOTCHIMaJIbHasd OHEPIruA, MEXaHHUYCCKasA pa60Ta, MCXaHHUYCCKada
MOIIHOCTDb, ITPHU OIIMCAHUHU ITPABHUIIBHO TPAKTOBATH (1)I/ISI/I‘IGCKI/II‘/‘I CMBICJI
HCIIOJIb3YEMbBIX BCJIIMYUH, HUX 0003HAYEHHUsA U CAMHUIIBI, HaXOAUTb
(I)OpMy.]'ILI, CBA3BIBAOIIUC JAHHYIO (1)I/ISI/IIIGCKYIO BCJIIMYNHY C ApYIrUMU
BCINYHNHaMUN

10.5

OmnuceiBaTh M3yYEHHBIE TEIUIOBBIE CBOWCTBA TEJI U TEIUIOBBIE
SBJICHUS, MCHOJb3ysl (U3MUYECKUEe BEIMYMHBI: JaBJIE€HUE Ta3a,
TEMIIEpaTypa, CpEIHsAs KUHETUYeCKas DHEPIrus XaoTHYECKOTO
JOBUKEHUS MOJIEKYJ, CPEAHEKBaJIpaTH4Has CKOPOCTb MOJIEKYJI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHssI JHeprus, pabora rasa,
KOA(QGUIMEHT TMOJIE3HOTO JEeWCTBUS TEIUIOBOIO JBUTATENs; MpHU
ONHCAaHUH MIPaBHJIBHO TPaKTOBATh ¢buznueckuit CMBICI
UCMOJIb3YEMbIX BEIMYMH, WX OOO3HAYEHHMs U EIUHUIIbI, HAXOIUTh
(opMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUYUHY C APYTUMHU
BEJIMYHMHAM

10.6

OnuceIBaTh HU3YUYCHHLBIC OJICKTPHUYCCKUC CBOICTBa BeIIeCTBA U




JJIEKTPUYECKHE  sIBIEHUS  (IPOLECChI), UCHONB3YS  (hU3HYecKue
BEJIMYMHBI:  DJEKTPUUECKUH  3apsj,  DJIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTh  I10JIA, MOTEHIMAJ, Pa3HOCTb IOTEHLUUAIOB; IIpU
ONMCAaHUH MPABUIIBHO TPAKTOBATH (PM3UUECKUI CMBICT HCIIOJIB3YEMbIX
BEIMYMH, WX OOO3HAUYECHUS M CIUHHII, YKa3bIBaThb (OPMYIIBL,
CBA3BIBAIOIIME  JAHHYIO (PU3MUYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMU

10.7

aHAM3UPOBaTh (PU3MUECKHE TMPOLECCHl M  SIBICHUS, HCIOJIb3Ys
(u3nvecKkre 3aKOHBI U MIPUHLUIBL: 3aKOH BCEMUPHOTO TsroTeHus, |, 11
u Ill 3akonsl HploTOHA, 3aKOH COXpaHEHUs MEXaHUUYECKON SHEpPIruH,
3aKOH COXpaHEHMs MUMITYJIbCa, IPUHLUI CYNEPIO3ULINNA CUJI, TPUHLIUII
paBHOMpaBUsl MHEPLUUATBHBIX CUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHMSI BEIECTBA, ra30Bbl€ 3aKOHBI, CBS3b
CpeIHEeH KUHETHYECKON SHEpPruu TEIUIOBOrO JIBM)KEHHUS MOJIEKYd C
aOCOIOTHON TemImepaTypoil, MEepBbI 3aKOH TEPMOJMHAMHKHU; 3aKOH
COXpaHEHMs JJIEKTPUUYECKOro 3apsaa, 3akoH Kyiona; mpu 3ToM
pa3nuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe
BBIPa)KEHUE U YCIOBUs (TpaHMIIbI, 00JIACTH) MPUMEHUMOCTH

10.8

OOBACHATD OCHOBHbBIE TPHUHIMIBI JEHCTBUS MAallUH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCIOBUS HMX 0€30IacHOro
WCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

Brimonaare OKCIICPUMCHTEI IO UCCICIOBAHUIO (1)I/ISI/I‘-IeCKI/IX SIBJIEHUU U
MIPOIIECCOB C HMCIIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEpEHUH; IpH
stoM (opmyaupoBaTh mpobiemMy (3amady) U THUIOTE3Y Y4eOHOTO
OKCMIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIIOKECHHOTO
000pyIOBaHUs, POBOIUTH OMBIT ¥ (POPMYTHPOBATH BHIBOIBI

10.10

OcymiecTBiaTh MpsIMbIE W KOCBEHHBbIE HM3MEPEHUsS (PU3UUECKHUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJbHBIA CIOCOO M3MEpPEHUS U
HCIO0JIb30BAaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEeH U3MEPEHH

10.11

HccnenoBaTh 3aBUCMMOCTH MeXAY (QHU3NYECKUMHU BEIMYUHAMHU C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCUPOBATH pPE3YyIbTAaThl TMOJIYYEHHOW 3aBUCHUMOCTHU
(u3MUecKUX BENUYHMH B BUJE TaOIUI U IrpaduKoB, AenaTh BHIBOABI 10
pe3ylibTaTaM UCCIICIOBaHU

10.12

CobOmomaTh  mpaBmwiia  0€30MacHOrO  Tpyda HpU  MPOBEACHUU
UCCIIEJIOBAaHUI B  paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-
UCCIIEJIOBATENILCKOM M TMPOEKTHON MAEATEIbHOCTU C HCIOJIb30BAHHEM
U3MEPUTENIbHBIX YCTPOUCTB U JTA0OPATOPHOTO 000PYAOBAHUS

10.13

Pematp pacu€rHble 3aayul C SIBHO 3aJlaHHON (DU3HUECKON MOJIEINbIO,
UCTIONB3Ysl (pU3MYecKHe 3aKOHbl W TMPUHIUIIBI, HAa OCHOBE aHaIn3a
yCIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0  MOJIeNb, BBIICIATH
(uznueckrue BeNMUYUHBI U (HOPMYIBI, HEOOXOIUMBIE TSI €€ pEIleHuUs,
MPOBOJIUTH PAcU€Thl U OLEHUBATh PEATBHOCTH MOJIYYEHHOTO 3HAYEHUS
(hu3MUeCcKO BEIUMYUHBI

10.14

Pemate Ka4CCTBCHHBIC 3agadyu: BBICTPAaNBATh JOTNYCCKU
HCIIPOTHUBOPCUUBYHO LICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha HU3Y4YCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/ILICCKI/IC SIBJICHUA

10.15

Hcnons30BaTh Inpu  pCUICHUU y‘IC6HBIX 3aaa4 COBPCMCHHBLIC
I/IH(bOpMaI_II/IOHHLIC TCXHOJIOTUM UIsL TIOMCKA, CTPYKTYpPHPOBAHMHA,




UHTEpIpETallMM U MpPEJICTaBICHUs Y4EOHOW M HAy4YHO-IOIYJISIPHOMN
uH(pOpMAINY, TOJYYEHHOW W3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHYECKU
aHAJM3UPOBATH MOJYIaEMYIO HH()OPMAITUIO

10.16

[IpuBoauTH TpPUMEpPBHI BKJIAaJa POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpa, B PA3BUTHE TEXHUKH U TEXHOJOTHUH

10.17

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUS MO (PU3MKE B MOBCETHEBHOMN
KHU3HU IS o0ecriedeHnst 0€301MacHOCTH Ipy 00palieHny ¢ nprudopamu
U TEXHUYECKMMH YCTPOWMCTBAMH, JMJIsi COXPAaHEHHUS 3/I0pOBbI U
coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IOBE/ICHUS B OKpY KalolIel cpesie

10.18

PaboTarh B rpymnime ¢ BBINOJIHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh  pabOTy  TPyHNbl, PpalMOHAIBHO  PACIPEIEIATh
00s3aHHOCTH ¥ IUIAHUPOBATh JAESITENBHOCTh B HECTaHJAPTHBIX
CUTyalusAX, aJeKBATHO OLEHUBATH BKJAJ KaXKJOTO W3 YYACTHUKOB
IPYIIBI B pEHIEHUE paccMaTpuBaeMOn MpoOIeMbl

11 KJIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero o6pa3oBaHus

111

JleMoHCTpHpOBaTh Ha TpUMEpax poJib W MecTo (u3uKu B
(hopMUPOBaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MUpA, B Pa3BUTHHU
COBPEMEHHOUN TEXHUKH M TEXHOJIOTHUW, B MIPAKTHYECKON JEATEIbHOCTH
JIOJIEH, TIEJIOCTHOCTD M €AMHCTBO (PM3UUECKON KApTHHBI MUPA

11.2

Y4uTHIBaTh I'PaHUIBl IPUMEHEHUS U3yYEHHBIX (QU3UUECKUX MOJIEIEH:
TOYEYHBIN SIEKTPUUYECKUI 3apsij, sAepHas MOJENb aToMa, HyKJIOHHAs
MO/IeJIb aTOMHOTO siJIpa MPH pelieHnH (pU3nuecKux 3aaad

11.3

Pacnio3naBate ¢usnueckue sBiacHUs (mporecchl) U OOBACHATh MX HA
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3MKH:
JJIEKTpUYECKass TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE JNCUCTBUSL  TOKa, B3aUMO/ICCTBHE MarHuTOB,
AJIEKTPOMArHUTHasl HWHAYKIUS, JEHCTBHE MAarHUTHOTO TIOJIsL  Ha
NPOBOJHUK C TOKOM W JBWXKYIIUHCS 3apsi, DJIEKTPOMAarHUTHBIC
KOJIeOaHUST W BOJHBI, MPSIMOJMHEHHOE paclpOCTpaHCHUE CBETa,
OTpakeHHe, mpeJoMiIeHue, uHTepdhepeHims, audpakuus U
HOJISIpU3AllUsl CBETa, JMCIIEPCUsl cBeTa, (OTORIEKTpUUecKuil 3ddexT
(boToadpdekrt), cBEeTOBOEC NaBIICHHE, BO3HMKHOBEHHE JIMHEHYATOIO
CIEKTpa aToMa BOJOPOJAa, €CTECTBEHHass W  HCKYCCTBEHHas
pPaliOaKTUBHOCTD

114

OnuceIBaTh HU3YUYCHHBIC CBOMCTBa BCIICCTBA (SJ'IeKTpI/I‘{eCKI/Ie,
MAarauTHBIC, OINTHUYCCKHUEC, IJICKTPUUCCKYIO ITPOBOAUMOCTL PA3JIMYHBIX
cpen) U DJICKTPOMAIrHUTHBIC  SBJICHUA (npoueccm), HCIIOJIb3YyA
(I)I/ISI/I‘IGCKI/IG BCJIIMYHHBI: BHCKTpI/I‘{eCKI/II\/’I 3apsn, cHhlia TOKa,
QJICKTPUYICCKOC HaIIps’KCHUC, QJICKTPUUICCKOC COIIPOTHUBJICHHC,
Pa3sHOCTh IMOTCHIUAJIOB, 9I[C, pa60Ta TOKa, UHAYKIUA MAr"HuTHOI'O
110JIs1, CHJIa AMr[epa, cujia HopeHua, HHAYKTUBHOCTb KAaTYIIKH,




SHEPIUsl WIEKTPUYECKOTO M MArHUTHOTO IIOJIEH, IMEPHOJ U 4acToTa
Kosie0aHu B KOJIeOAaTeIbHOM KOHTYpE, 3apsiji M CHJIa TOKa B MPOLIECcCe
rapMOHMYECKUX JIEKTPOMArHUTHBIX KOJIEOaHUH, ¢bokycHoe
paccTOsIHHE M ONTUYECKas CWJIA JIMH3bI;, NPU ONKMCAHUM IIPABUIIBHO
TPAaKTOBaTh (PM3MUECKUIl CMBICH HCIOJB3YEMBIX BEIHYUH, HUX
00O3HAUeHWsI W EIWHHIBI; YKa3blBaTb (HOPMYINBI, CBSI3BIBAIOLINE
JaHHYIO (PU3HUYECKYIO BETMYUHY C JPYTUMU BEINYMHAMHI

115

OnuceiBaTh U3y4YECHHbIE KBAHTOBbIE SIBJICHUS U MPOLECCHI, UCIIOJbB3YS
(¢u3nyecKue BEIMYMHBI: CKOPOCTH JJIEKTPOMArHUTHBIX BOJH, JJIHMHA
BOJIHBI W YacTOTa CBETA, JHEPrusi M HMITYJIbC (POTOHA, TEpHON
nojypacrnajia, O3HEpPrusi CBSI3M AaTOMHBIX sJ€p; IpH ONUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3NUECKHUI CMBICI HCIOJIBb3YEMbIX BEJINYUH,
uX 0003HAYeHMs] W EAUHMIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3NYECKYIO0 BEIUYUHY C IPYTMMU BEIIMYMHAMU, BBIUYUCIATH
3HaueHue (PU3N4eCcKOoi BEITHMUHUHbI

11.6

AHanu3upoBaTh (PU3MYECKHUE TIPOIECCHl U SBJICHUS, MCIOJB3YS
(¢u3uveckne 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEOBATEILHOTO W TMapajuieIbHOIO COEIUHEHUsI IPOBOJHHUKOB,
3akoH /[xoyns — JleHna, 3akOH 2J€KTPOMAarHUTHOW WHAYKLHH, 3aKOH
MPSIMOJTMHENHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI ~ MPEJIOMJIEHUA  CBETa, ypaBHEHWE  OWHINTEWHA Ui
dboTodddexra, 3aKOH COXpAaHEHHUS DHEPrUH, 3aKOH COXPaHCHHS
UMITyJIbCa, 3aKOH COXPAaHEHUS DJJIEKTPUUYECKOTO 3apsna, 3aKoH
COXpaHEHUsI  MaccoBOro  4ucia, mnoctynarel bopa, 3akoH
pagMoOaKTUBHOTO paclajga; TMpu 3TOM  pa3inyaTh CIOBECHYIO
(hOopMYITHPOBKY 3aKOHA, €0 MaTeMaTUYeCKOEe BBIPAKEHUE U YCIOBHUS
(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IHTB HAIpaBJICHUEC BCKTOpa HWHAYKIOWHW MArHuTHOTI'O IIOJIA
IMPOBOJHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

Crpoutrb ¥ ONHUCHIBaTH H300pa)KeHHE, CO3JaBacMO€ IUIOCKUM
3€pKajJIoM, TOHKOU JIMH301

11.9

BBINONHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUHN U
IPOIIECCOB C MCIOJH30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
atoM (opmyaupoBaTh MpobiemMy (3amady) M THUIOTE3Y Y4eOHOTO
IKCMIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEIUIOKEHHOTO
000pyI0BaHUs, IPOBOJIUTH OMBIT ¥ (POPMYITHPOBATH BHIBOIbI

11.10

OCYH.[GCTBJ'ISITL IOpsAMBIC W KOCBCHHBLIC H3MCPCHUA (1)H31/I‘{€CKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/IpaTL ONTUMAJIBHEINA CIIOCO0 HU3MCPCHHUA U
HCIIOJIBb30BAaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpeHlHOCTeﬁ I/I3MepeHHﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIUYMH C HCIOJIb30BaHUEM
OpSIMBIX ~ M3MEPEHUM; TpU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
(buKCUpOBaTh pPE3YAbTATHI MOJYYEHHOM 3aBHCUMOCTH (PU3HYECKUX
BEJIMYMH B BUJIE TaOIUIl U TpadUKOB, IeaTh BBIBOIbI [0 pe3yabTaTaM
UCCIIEJOBAHMS

11.12

CobOmronate mpaBuiia 0€30MACHOTO TpyAa MpH  IMPOBEACHUU
UCCIIeIOBAaHUN B paMKax ydeOHOro SKCHEpUMEHTa, Yy4eOHO-
HCCIIEOBATEIBCKOM M POEKTHOM JEATEIBbHOCTH C HCIIOJIb30BAHUEM
U3MEpPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYI0BAHHUS

11.13

Pemate pacdy€rHble 3aa4M C SIBHO 3aJJaHHONW (DM3MUECKOW MOJIENbIO,




UCTOJNB3ysl (PU3MUECKUE 3aKOHBl M TNPHUHIMIIBI, HA OCHOBE aHaIM3a
YCIOBHS  3a/aud  BBHIOMpaTh  (PU3MUECKYIO MOJENb, BBIACIATH
¢u3nveckue BeTUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pelieHus,
MIPOBOJIUTH PACcUYEThl U OLEHUBATh PEATBHOCTD MOJIYYCHHOTO 3HAUYCHUS
(hU3HUECKON BEIIMYUHBI

11.14

Pemats KAueCTBEHHBIC  3aJa4u: BBICTPANBaTh JIOTUYECKU
HEIIPOTHBOPEUYUBYIO LIENOYKY PACCYKIEHUN C ONOPOM HAa M3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU | (pru3ndecKue SBICHUS

11.15

Wcnonb3oBarh mnpu  pemieHud  yuyeOHBIX 3aJa4  COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJOTUH JUIS TOWCKA, CTPYKTYpUpPOBAHMUS,
UHTEpIpeTali U MpeJCTaBICHUs y4eOHOW U HAay4YHO-TOMYJISIPHOMN
nH(popMalNY, MOJYYEHHON W3 pa3IUYHbIX MCTOYHHMKOB; KPUTHYECKU
aHAIM3UPOBATH M0Jy4aeMYI0 HH()OPMALIUIO

11.16

OOBSICHATh TPUHIMIBI JEHCTBUS MAIUH, MPUOOPOB M TEXHUUYECKUX
YCTPOWCTB; paszinyaTh YCJIOBHUS WX OE€30MaCHOTO WCIOJIb30BAaHUS B
NOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMeEphl BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIETO
MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI1

11.18

Hcnonb3oBath TeopeTHyecKkue 3HAHUA MO (PU3MKE B TOBCEIHEBHOU
KW3HU Tt obecrieueHrs 6€30macHOCTH Mpu OOpalieHny ¢ MpudopaMu
U TEXHHYECKMMH YCTPOWCTBAMH, [UII COXpPAaHEHHS 3J0POBBS U
coOII0ACHNSI HOPM KOJIOTHUYECKOT0 TIOBEICHUS B OKpY Karolleil cpeze

11.19

PaGortath B rpymnme c BBIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX pPOJIEH,
IUIaHUPOBaTh ~ paboTy  TIpyNmbl,  palMOHAIBHO  paclpeAcssTh
00s3aHHOCTM ¥  IUIAaHUPOBATh JIEITEIBHOCTH B  HECTaHIAPTHBIX
CUTyallMsIX, aJeKBAaTHO OLIEHMBATh BKJAJ KaXJOTO M3 YYAaCTHHUKOB
TPYIIIBI B pellIeHHE pacCMaTpruBaeMoi MpoOJIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Kona

NpoBepsieMoro

3JIEMCHTA

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHW A

11

®usuka — Hayka o npupoae. Hayuneie MeToapl MO3HAHUA
OKpyxaromero mupa. Poiib skcnmepuMeHTa W TEOpUH B
MPOIIECCE MO3HAHUS TPUPOJIbL. DKCIIEPUMEHT B (DU3HKE

1.2

MopenpoBanue (GU3NYECKUX SBJIEHUH W  IPOLECCOB.
Hayunsle runortespl. @Pu3nueckwe 3aKOHbI W TEOPHH.
['panunel npuMenumMocTy pusndeckux 3akoHOB. [TpuHnMN
cooTBercTBUsA. Posib M MecTto ¢Qu3uku B (OpMUPOBAHUU
COBPEMEHHON HAy4yHOM KApTHUHBI MHUpa, B IPAKTUYECKOU
NeITEeIbHOCTH JTI0IEN

MEXAHUMKA

KNMHEMATHUKA

211

Mexanundeckoe JIBUKECHUE. OTHOCHUTENBHOCTH
MEXaHW4eCKOTo JBHKeHUs. Cuctema orcuéra. Tpaekropus

2.1.2

[Tepemenienne, CKOpOCTh (CpemHssi CKOPOCTh, MTHOBEHHASI
CKOPOCTb) M YCKOPEHHE MAaTepUAIbHON TOYKH, HX
OPOEKIIMM Ha OCH cuUcTeMbl KoopauHar. CliokeHue
MEPEMEIIICHUN U CIIOKEHHUE CKOPOCTEH

2.1.3

PaBHOMEpHOE W PAaBHOYCKOPEHHOE  MPSAMOJIMHEUHOE
neuxkeHue. ['paduku 3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH,
YCKOpEeHUSs, MyTH U TepeMelIeHIs] MaTeprualibHONH TOUKH OT
BpEMEHU

214

CBoOoaHOE MmajieHre. Y CKOpeHUe CBOOOTHOTO TaACHHS

2.1

2.15

KpuBonuneliHoe aBukeHHe. PaBHOMepHOE JIBHKEHUE
MaTepUaIbHOW TOYKU IO OKPY)KHOCTH. YTJIOBasi CKOPOCTb,
JINHEHHAas CKOPOCTb. [Tepuon H 4yacToTa.
LenTpocTpemMuteabHOE YCKOPEHHE

2.1.6

Texuuueckue YCTpOﬁCTBaZ ClInaoMeTp, JBHXXCHHUC
CHapAO0B, CITHBIC U PCMCHHBIC IICPCIaUIn

2.1.7

[IpakTnueckue paboTHI. N3mepenne MT'HOBCHHOM
ckopoctH. VccrnenoBanue COOTHOLIEHUS MEXAY MYTSIMH,
MPONJECHHBIMM TEJIOM 3a TIOCJIEe0BaTeIbHbIC PaBHbBIC
IIPOMEXKYTKHA BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUU C
HayaJbHOW  CKOpPOCTBIO, paBHOM Hymw. HM3ydyenue
JBW)KEHUs I1IapuKa B BA3KOW KUAKOCTH. I3yueHue
JBUKEHHS Tea, OPOIIIEHHOTO TOPU30HTAIBHO

JTMHAMUKA

2.2

221

IIpunnun otHocutenbHocTH T'anuines. IlepBblii  3aKOH
Hprorona. MHepuuaibHbIe CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuia. ITpuHIMI Cynepno3uiyy Cuil

2.2.3

Bropoii 3akoH HprooTOHa 1 MaTepuaibHOM TOYKU B




uHepuuanbHoil cucreme otrcu€ra (MCO). Tperuit 3akon
Hrrorona I MaTCPpUaJIbHBIX TOYCK

224

3akoH BcemupHOro TtsaroreHus. Cuna Tsoxectu. llepBas
KOCMHUYECKasi CKOpoCTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe tperue. Cusa TpeHUs CKOJIbKEHUS U
cwia Ttperus mokos. Koaddunument tpenums. Cuia
COTIPOTHBIICHUS NIPH JBUKCHUH TEJIA B KUIKOCTH WU Ta3e

2.2.7

[loctynaTenbHOEe M BpallaTENbHOE JBHKEHHE a0COJIIOTHO
TBEPAOIO Tena

2.2.8

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpameHus. [1nedo cubl.
Ycnosust paBHoBecus TBEpaoro tena B MCO

2.2.9

TexHudeckue  ycTpOMCTBA: MOJIIMIHUKHA, JBHKCHHE
VCKYCCTBEHHBIX CHYTHHKOB

2.2.10

[IpakTnueckue paGoThl. M3yueHue nBumkeHus Opycka IO
HAKJIOHHOW TUIOCKOCTH TIOJ JCHCTBHEM HECKOJIBKHX CHIL
UccnenoBanue 3aBUCHUMOCTH CHIT VIIPYTOCTH,
BO3HUKAOIIHUX B JeGopMUpYyeMOl TPY)KUHE U PE3HHOBOM
oOpasne, oT BenuuuHBl MX nedopmanum. MccnemoBanme
YCIOBUM pPaBHOBECUS TBEPIOTO TeEJa, HUMEKIIET0 OCh
BpaIICHUS

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

23.1

Hmnynsc MaTepuaabHOM TOYKH, CHCTEMbl MAaTE€pPHAIBHBIX
Touek. IMIynbc CHIIbI M U3MEHEHHE UMITyJIbCca Tella

2.3.2

3akoH coxpaHeHus wummnyinbca B HMCO. PeakTuBHOE
JBUKCHHE

2.3.3

PabGoTa cumsl

2.3.4

MoiHocTEs CHIEI

2.3.5

Kunernueckasi sHeprus maTepuaibHOM TOUkd. Teopema o
KUHETUYECKOM SHEPTUU

2.3.6

[TotenuuanbHas sHeprus. [loTeHnanpHas sHeprus ynpyro
nepopMupoBaHHOil mpyxuHbl. [loTeHnManbHasE SHEPrUs
Tena BOJIM3U MOBEPXHOCTH 3eMIIH

2.3.7

IToTeHumanbHbIe M HEMOTEHIIUATBLHBIC CUIIBI. CBs13b pa6OTLI
HCIIOTCHIHHUAJIBHBIX CHJI C HM3MCHCHHMCM MEXaHH4YeCcKOoi
OHCPIrun CUCTCMbI TCII. 3aKoH COXpaHCHUA MEXaHH4YeCKOM
OQHCPI'Un

2.3.8

YHPYFI/IC 1 HCYIIPYTI'UC CTOJIKHOBCHU

2.3.9

Texauueckue YCTpOﬁCTBaZ ABHUIKXCHUC PAKCET, BOI[OMéT,
KOTIIep, HPY)KI/IHHHﬁ IMUCTOJICT

2.3.10

[Ipaktuyeckue paOGoThl. M3ydyeHue CBSI3U CKOpPOCTEH Te
npu Heynpyrom ynape. MccnenoBanue cBs3u pabOThI CHIIBI
C U3MEHEHUEM MEXaHUUYECKOM YHEPIUH TeNa

MOJIEKVYJIAAPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

OCH

OBBI MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU

311

OCHOBHBIE  TIOJIO)KEHHS ~ MOJIEKYJISIPHO-KHHETHYECKOU
teopur. bpoyHoBckoe nBuxkenue. duddysus. Xapakrep




JABUMIXKCHUA U B3aHMOﬂCﬁCTBHﬂ JacTul BCIICCTBA

3.1.2

Mopenu CTpoeHHus ra3oB, JKUJIKOCTEH W TBEPABIX TEI H
00BsICHEHHE CBOMCTB BEI[ECTBA HA OCHOBE 3TUX MOJIEIIEH

3.1.3

Macca wmonekyn. KonuuectBo BemectBa. IlocTosiHHas
ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa U €€ U3MEpEHHUE.
[ITxasia remneparyp Llenbcus

3.15

Mopnens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE
MOJIEKYJIIPHO-KUHETUUECKON TEOPUH UJIEATIbHOTO ra3a

3.1.6

AOconroTHasi ~ TeMmIepaTypa  Kak ~ Mepa  CpeaHe
KWHETUYECKOM 3HEPIUU TEIJIOBOTO JIBUKEHUS YacTHUI rasa.
[IIkasra remneparyp KenbBuHa

3.1.7

VYpasuenue Knaneiipona — Menneneera. 3akon JlanbToHa

3.18

l'azoBpie 3akoHbl. M3ompouecchl B HACAIBHOM Tra3e C
IIOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA. I/I3OTCpMa, I/I3OXOpa,
n3obapa

3.1.9

TexHudeckne ycTpoicTBa: TepMOMETp, bapoMeTp

3.1.10

[IpakTnueckue paboTel. M3MepeHne wmacchl BO3Iyxa B
KJIacCHOM koMHate. MccrenoBaHue 3aBUCUMOCTH MEXITY
rapaMeTpaMu COCTOSIHUS Pa3peKeHHOIO raza

3.2

OCHOBbI TEPMOJMHAMUKHA

3.2.1

TepMonuHamuyeckass cucrema. BHYTpeHHsIsI SHeprusd
TEPMOJIMHAMHYECKON CUCTEMBI U CITIOCOOBI €€ U3MEHEHUS

3.2.2

KonnyecTBo TeruoTel u paboTa. BHyTpeHHss »Heprus
0JIHOATOMHOTO MJICAJIbHOT'O Ta3a

3.2.3

Buapl Temnonepenaun: TEIUIONPOBOTHOCTh, KOHBEKIIHSI,
u3nydeHue. TermoéMKocTh Tena. Y aeiabHas TeTIOEMKOCTD
BEIIECTBA. Pacuér KOJIMYECTBA TEIOTEI npu
TerIonepeave

3.2.4

IlepBbIii 3akOH TepMOJUHAMUKHU. [IpuMeHeHue nepBOro
3aKOHAa TEPMOJMHAMHUKHM K H3ompoueccam. ['paduueckas
MHTepIIpeTanus paboThl ra3a

3.2.5

TeruioBbie MamuHbl. [IpUHIKINBI  EHCTBUS  TETIOBBIX
mamvH. [IpeoOpa3zoBaHus SHEPrUM B TEIJIOBBIX MAaIlWHAX.
Koadpdumument mnonesnoro nevicteus (manee — KIIJI)
terioBoi Mamunsbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii  3akon  TepmoaumHamukud.  HeoOpaTumocTthb
OpoleccoB B Mpupojae.  TemjoBble  JBUraTEINH.
DKOJIOTHYECKHE MPOOIeMbl TETIOIHEPT€TUKH

3.2.7

Texaudeckue YCTpOﬁCTBaZ JABHUI'aTCJIb BHYTPCHHCTO
CTopaHus, OBITOBOM XOJOOUJIBHUK, KOHAUIIUMOHECD

3.2.8

[IpaxTnueckue paboTBHI. N3mepenne YACIBHOU
TEMI0EMKOCTH

3.3

AT'PET'AT

HBIE COCTOAHMSA BEIIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

Hapoo6pa303aHHe 1 KOHJCHCalus. I/IcnapeHI/Ie 1 KHUIICHUC.
Y aenpHas TCIJIOTa napooGp%OBaHI/m. 3aBHCHUMOCTD
TEMIICPATYPHI KUIICHUA OT AABJICHUSA




AOcoytoTHasT ¥ OTHOCUTEJNbHAs BJAXHOCTh BO3JyXa.

3.3.2 .
Hacspiiennpii nap
Teépnoe Tteno. Kpucramnmueckue u amMopdHbIE Tena.
3.3.3 AHuzoTpomnus CBOMCTB KpuCTaIoB. JKHUIKHE KpHUCTaJLIBI.
CoBpeMeHHbIE MaTepualbl
334 [InaBnenne wu KpuctajuiM3auus. YAenpHas TeIJIOTa
iassieHus. CyOnumanus
3.3.5 YpaBHEHUE TEIUIOBOTO OallaHca
TexHuyeckue yCTpOMCTBA: TUTPOMETP M IMCUXPOMETP,
336 KaJOpUMETpP, TEXHOJIOTMHM  IOJIyYE€HUS  COBPEMEHHBIX
MaTepuaioB, B TOM 4WCIE€ HaHOMAaTepualoB, U
HAHOTEXHOJIOTUHU
3.3.7 [IpakTuueckue padboTsl. i3MepeHue BIaKHOCTH BO3yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 OnexTpu3anusl Ten. OJEeKTpu4eckuil 3apsan. JIBa Buma
ANEKTPUYECKHUX 3apsiI0B
4.1.2 [IpoBOAHUKH, TUIIEKTPHUKHU U TOJYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsiia
414 Bzaumopnericteue 3apsnoB. 3akoH Kynona
DnekTpuyeckoe Tmosie. Hanpssk€HHOCTh AIEKTPUYECKOTO
4.15 noys. [lpuHnun cyneprno3unuu. JluHuM HanpsHKEHHOCTH
ANEKTPUYECKOTO MO
416 Pabora cunm snekrpocratmdeckoro mons. [loTeHimal.
4.1 Pa3HocTtrs moTeHmanos
417 [TpoBogHMKHK u TDICKTPUKHI B MOCTOSIHHOM
3JIeKTpUYecKoM rosie. JudneKTpuueckas NpoOHUIIaeMOCTh
DIIEKTPOEMKOCT. Konpnencarop. DIIEKTPOEMKOCTh
4.1.8 IIJIOCKOTO KOHJIEHCATOPA. DHeprus 3apsHKEHHOTO
KOHJICHCATOPa
Texuuyeckne ycTpoOMCTBa: AIIEKTPOCKOI, DIECKTPOMETD,
419 ANEKTPOCTaTHYECKas 3aIluTa, 3a3eMJIeHHE
ANEKTPONPUOOPOB, KOHJCHCATOP, KCEPOKC, CTPYHHBIN
IPUHTEP
41.10 [Ipaktnueckue pabotel. HM3mepeHue AIEKTPOEMKOCTH
KOHJICHCATOPa
NOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMUYHBIX
CPEIAX
421 VYcnoBusl CylIeCTBOBaHMSI IMOCTOSIHHOTO JIEKTPHYECKOIO
toka. Ucrounmnku Toka. Cuina toka. [locTtosHHbIN TOK
4. 4.2.2 Hanpsokenne. 3akon OMma ai1s ygacTka ey
' 423 DneKTpuIecKoe COIIPOTUBIICHUE. Y aensHoe
CONPOTHBIICHUE BEIIECTBA
424 [locnenoBarensHoE, NapajuIeNIbHOE, CMEILIaHHOE
COEIMHEHUE MPOBOIHUKOB
4.2.5 Pabora snexrpuueckoro Toka. 3akon Jxoyss — Jlenna




4.2.6

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

annekTpoaBwkymas cuina (pamee — DJC) u BHyTpeHHee
CONPOTHBIIEHUE UCTOYHUKA TOKA. 3akoH OMa [uid MOJHOU
(3aMkHyTOM) AnnekTpuueckoil nenu. KopoTkoe 3amMbikaHne

4.2.8

DJEeKTpOHHAsT  MPOBOAMMOCTH  TBEPABIX  METAJJIOB.
3aBHCHUMOCTD COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYpHI.
CBepXnpoBOIUMOCTb

4.2.9

OnexTpuueckuil Tok B Bakyyme. CBOMCTBa 3J€KTPOHHBIX
IIY4KOB

4.2.10

[TosynpoBogHUKH. CoOcTBeHHAS u MpUMECHast
IPOBOAMMOCTh  MOJIypoBOAHUKOB.  CBoiictBa  p-n
nepexojia. [lomynpoBoJHUKOBBIE TPHUOOPHI

4211

DIEKTPUYECKUM TOK B AJIEKTPOJUTAX. DJIEKTPOTUTHUECKAS
JUCCOTMAINS. DIICKTPOIIN3

4.2.12

OnekTpuyeckuii TOK B ra3zax. CaMOCTOSTENbHBIA W
HECAMOCTOSITEIIbHBIN paspsn. Paznuunbie THIIBI
CaMOCTOSITEBHOTO pa3psna. Mosnus. [Inazma

4.2.13

TexHuueckue  yCTpOWCTBA:  ammepMmeTp,  BOJBTMETP,
peocTaT, HCTOYHMKH TOKa, JJIEKTPOHArpeBaTEIbHBIC
MpUOOPBI, AIIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP
CONIPOTHBIICHHS, BaKyyMHbIM JHOJ, TEPMHUCTOPBl H
(oTOpEe3nUCTOPHI, MOJYIPOBOAHUKOBBIN MO, FaJIbBAHUKA

4.2.14

[IpakTnueckue paboTHI. N3yuenne CMEILIAaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC uCTOYHMKA TOKAa M €0 BHYTPEHHETO
conpoTuieHus. Habmonenue anexTpoinsa

11 KIJACC

Kon
pa3nena

Kon
NpoBepPsieMOro
3JIEMEHTA

IIpoBepsiemMble 1€MEHTHI COIEP:KAHUS

4

OJIEKTPOAMHAMUNKA

MAT'HUTHOE IIOJIE. 9JIEKTPOMATI'HUTHA A MHAYKINA

43.1

ITocTosiIHHBIE MAarHUTHI. BSaHMOHCﬁCTBHC IIOCTOSAHHBIX
MAarHuToB

4.3

4.3.2

MarautHoe 1nosie. Bekrop  MarHMTHOW — MHIYKLHH.
[IpuHnun cynepno3uuuu. JIMHUM MarHUTHOW HMHIYKIUU.
Kaptuna nuHMII MarHUTHOM MHIYKIMH IOJI TOCTOSTHHBIX
MarHuTOB

4.3.3

MarsuTHoe IIoJie IMpOBOAHHKA C TOKOM. KapTI/IHa JIMHUI
noJjia  JJIWHHOTO MpAMOro IIPOBOJHHUKAa W 3aMKHYTOI'O
KOJIBLICBOI'O IMPOBOAHMKA, KATYHIKM C TOKOM. OnpIT
3pCTeIla. BzaumoneiictBue IMPOBOJHUKOB C TOKOM

43.4

Cuna Amnepa, €€ MOAYJIb U HAaIIPABJICHUE

4.3.5

Cuna Jlopenna, eé monynb W HampasieHHE. J[BU)KEHHE




3apsOKEHHOW YacTHULbl B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ora cunbt Jlopenia

4.3.6 SIBIeHME AIEKTPOMArHUTHOM WHIYKIIUN
4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKLIMU
438 OJAC wuHAaykuuu. 3aKOH JJIEKTPOMATHUTHOW WHAYKLUU
®dapanes
BuxpeBoe osnexrpuueckoe mone. IJC uwHAYKIHM B
4.3.9 IPOBOJHMKE, TBUXKYIIEMCS MOCTYNATEIbHO B OJHOPOIHOM
MarHUTHOM II0JIC
4.3.10 [IpaBusio Jlenma
4311 NHIyKTUBHOCTS. SIBnenue CaMOMHIYKIIHH. SJ1C
CaMOWHTyKIIHH
4.3.12 DHeprusi MarHUTHOT'O NOJIsl KATYLIKH C TOKOM
4.3.13 DNIEKTPOMArHUTHOE T10JIe
Texnuueckue  ycTpoiicTBa: MOCTOSIHHBIE ~ MAarHUTEHI,
4.3.14 AJIIEKTPOMArHUTHI, 3JIEKTPOIBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUII, WHITYKIIMOHHAS ITe9h
[Ipaktrueckne paboTel. 3ydeHne MarHUTHOTO TIOJIS
4315 KaTylIKu ¢ TOKoM. MccnegoBanne NeHCTBUS TMOCTOSIHHOTO

MarHuTa Ha paMKy ¢ TokoM. MccienoBaHue sIBICHUS
3JIEKTPOMArHUTHOW UHTYKIIUH

5 KOJIEBAHU A U BOJIHBI
MEXAHUYECKUE U 5JIEKTPOMATI'HUTHBIE KOJIEBAHUA

KonebarensrHasgs  cucrema. CBoOoauble  KoyicOaHwUs.

5.1.1 ["apmonnueckue kosiebanus. [lepuona, yactora, aMIIuTy1a
u (aza xoseOaHuit

5.1.2 [Ipy>XUHHBIN MasTHUK. MaTeMaTHYECKUH MassTHUK

513 YpaBHeHHE TapMOHHUYECKHX KoJsieOaHui. KuHemarmueckoe
U JMHAMHUYECKOE OMUCaHHe KOJIeOAaTeIbHOTO TBUKECHHUS
[IpeBpaliieHre SHEPTUU MPU TAPMOHUUYECKHX KOJICOAHMSIX.

5.1.4 CBs3b aMIUTUTYZIbI KOJICOAHWUH WCXOJHOW BEIMYUHBI C
aMIUIMTYIaMU KoJieOaHu €€ CKOPOCTU U YCKOPEHHUSI
Konebarenbubiit koHTYp. CBOOOJHBIE 3IEKTPOMArHUTHBIC

51 515 KojeOaHusT B HACAIBHOM  KOJeOaTeJIbHOM  KOHTYpE.

AHANOTUs MEeXJIy MEXaHUYECKHUMH U AJIEKTPOMArHUTHBIMU
kosnebanusimu. Gopmyna TomcoHa

516 3aKOH COXpaHEHUS PHEPrUU B HUJICATHHOM KOJIeOATEIbHOM
KOHTYpe
BoinykneHHble  MexaHuUdeckne Kojebanus. Pesonanc.

5.1.7 Pe3onancHas kpuBas. BbIHYXIEHHBIE SIEKTPOMArHUTHBIC
Kosie0aHusl.

5.1.8 [Iepemennsblii TOK. CHHYCOHUJAJIBHBIN IEPEMEHHBIN TOK.

519 M(\)'H_[HOCTL MEPEeMEHHOTO  TOKa. AMIUIMTYAHOE U
JEMCTBYIOIIEe 3HAUCHHUE CUIIBI TOKA U HATIPSDKEHUS

51.10 Tpanchopmarop. [IpousBoacTBO, Mepeaada u MoTpedIeHNE

BHGKTqueCKOﬁ OHCPTHH. DKOJIOTUYECKHE PUCKH TIpU




MPOM3BOACTBE  JJEKTpUYECKOW  3Hepruu.  KymnbpTypa
WCIIOJIb30BAHHUSI JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU

Texuuueckue ycTpoHcTBa: ceiicMorpad, 3JIEeKTpUYECKUM

>-1.11 3BOHOK, JINHUM JJIEKTpONEpeaay
[Ipaktnueckue paboTsl. MccnenoBanue 3aBUCMMOCTH
nepro/ia MaybIX KoJeOaHui rpy3a Ha HUTU OT JJITMHBI HUTH
5.1.12 U Macchl rpysa. MccienoBanue epeMeHHOro TOKa B LENU

U3  TOCIENOBAaTEIIbHO  COCAMHEHHBIX  KOHIEHCATOPA,
KAaTYyIIKU U PE3UCTOpa

MEXAHUWYECKUE U 9JIEKTPOMAI'HUTHBIE BOJIHbI

MexaHW4ecKre  BOJIHBI, YCJIOBHS  PacCHpOCTPAHEHUS.

521 [lepuon. CkopocTh pacnpocTpaHeHHs W JUIMHA BOJIHBI.
[TonepeuHsle ¥ MPOIOIBbHBIE BOJIHBI

5.2.2 Hurepdepentius u qudpakimsi MEXaHUUECKUX BOJTH

523 3Byk. Ckopocth 3Byka. ['poMkocTh 3Byka. BeicoTta TOHA.
TemOp 3ByKa
OJIEKTPOMAarHuTHBIE  BOJIHBL.  YCIOBHS  W3JIy4CHUS

524 JJIEKTPOMAarHUTHBIX ~ BOJH.  B3anmMHas  opueHTanus
BeKTOpoB E, B 1 v B 371eKTpoMarHuTHOM BOJIHE B BaKyyMe

5.2 CBolicTBa  DJEKTPOMArHUTHBIX  BOJIH: OTpa)XeHue,

5.25 MpesioMIIEHHE, NoJIIpu3alus, Tudpakius, HHTephepeHLns.
CKOpOCTb 3JIEKTPOMArHUTHBIX BOJIH

526 [kana 3IEKTPOMAarHUTHBIX BOJIH. [Ipumenenune
JJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

527 [TpuHIMIIBI paAMOCBA3M U TeJeBUACHUS. Paauonokanus.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPeIbl
TexHuueckue yCTPOMCTBA: MY3BbIKAJbHbIE WHCTPYMEHTBHI,

528 yIbTPa3BYKOBasi JMAarHOCTUKA B TEXHUKE U MEAMIIMHE,
pagap, panuonpuéMHUK, TEJIEBU30p, aHTEHHa, TenedoH,
CBY-neun

OIITHUKA

531 [IpsMonrHeHOE pacnpoCTpaHEHHE CBETa B OJHOPOHOMU
cpene. JIyu cBeta

539 OtpaxkeHue cBera. 3aKoHBI OTpakeHUs: cera. llocTpoeHue
M300payKEeHHH B TIOCKOM 3epKasie

533 [lpenomnenue  cBera.  3akOHBI  MPENOMJICHUSI  CBETa.
AOGCOIIOTHBIN MMOKa3aTesb NPeJIOMIICHH

534 [omHoe BHyTpenHee otpaxkenue. [IpeaenbHblii yroil NOITHOTO

5.3 BHYTPEHHETO OTPaKECHHUS

5.3.5 Hucnepcus cBeta. CinoxHbIM cocTaB 6enoro csera. L[et
CoOuparoniue M pacceuBarolide JUH3bL. TOHKas JIHH3a.
@DOKyCHOE pacCTOSHUE M ONTHYECKAs CUJIA TOHKOW JIMH3BI.

5.3.6 Iloctpoenne  m3o0pakeHuit B coOuparommx U
paccenBarolIUX JuH3aX. @DopMmyna TOHKOM  JIMH3BL
YBenuueHue, 1aBaeMoe JIMH301

5.3.7 [Ipenensl TPUMEHMMOCTH F€OMETPUYECKON ONTUKH

5.3.8 Wntepdepennust  cBeta.  KorepeHTHble  MCTOYHMKH.




VYcnoBuss HaOMIOACHUS MaKCUMyMOB W MHUHHUMYMOB B
UHTEPPEPEHIIMOHHONH KapTUHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX HCTOYHHUKOB

Hudpakmus csera. udpaxnmonHas pemérka. YcCiIoBue

5.3.9 HAONMIONEHNUST TJIABHBIX ~MakCUMYMOB TpH  TaJCHUU
MOHOXPOMATHYECKOTO CBETa HA TU(PPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonsipuzanus cBeta
TexHuueckre YCTpPOMCTBA: OYKH, Jymna, ¢oToarmapar,
5.3.11 MIPOEKIIMOHHBIN arrapar, MHKPOCKOII, TEIECKOTI,
BOJIOKOHHAS ONTUKA, TH(PPAKIIHOHHAS PEHIETKA, ITOJISIPOUT
[IpakTnueckue paboTHI. N3mepenne IOKa3aress
5.3.12 npenomieHusi. MccnenoBanue CBOMCTB W300pakeHUH B
nuH3ax. Habmronenne nucnepcuu cBeta
SJIEMEHTbI CITIEIIUAJIBHOU TEOPUM OTHOCUTEJIBHOCTH
I'pauupl  IPUMEHUMOCTH  KJIIACCHYECKOW  MEXAaHMKHU.
6.1 [ToctynaTel TEOpUM OTHOCUTENHHOCTH: HHBAPHUAHTHOCTH
MOJIyJsi CKOPOCTH CBeTa B  BakKyyme, MPHHIIUI
OTHOCUTEIBHOCTH DUHIITEHA
6 6.2 OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH. 3amemieHue
BPEMEHHU U COKpAI[CHUE JTTHHBI
6.3 DHeprust ¥ UMIYJIbC CBOOOTHOM YaCTHITBI
6.4 CBsi3b MacChl C DHEpPruedl W HMIYIHCOM CBOOOHOM
YACTHUIIbl. DHEPTHSI IIOKOSI CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOM OIITHUKHU
711 ®dotonbl. ®opmyna [lnanka cBsi3u sHEprun (HOTOHA C €TO
4acTOTOW. DHeprus u uMIyibc GpoToHa
712 OtkpeiTHe U uccienoBanue ¢orodpdexra. Onbiter AT
CroneroBa. 3akoHbl (hoTodPdekTa
7.1 713 VYpaBuenne OuHmTelHa s doTodddekra. «KpacHas
o rpanuiay Gororddexra
7.1.4 Hasnenue cBera. OnbiTel I1.H. JIeOenena
7.1.5 XHUMHUYECKOE NEUCTBUE CBETA
716 Texuuyeckue ycrpoiictBa: (oTodnemMeHT, (OTOAATUUK,
coJiHe4yHasi OaTapesi, CBETOIUO]T
CTPOEHUME ATOMA
Monpens atoma Tomcona. OnbiTel Pezepdopaa mo
7.2.1 UCCIIeIOBaHMIO cTpoeHus atroma. [Inanerapuas Mojens
aToma
[Moctynater bopa. M3nyuenue u nornomieHue GOTOHOB MIPH
7.2 799 nepexoJe aroMa € OJHOTO YPOBHSI SHEPrUM Ha ApPYrou.
o Bunbl cnektpoB. CHoekTp ypOBHEHl SHEpruM aToMa
BOJIOpOAa
BonHoBeie cBoiicTBa yactull. Bomubl ne  bpois.
7.2.3 KopnyckynsipHo-BoaHOBOM JTyaau3M. Hudpakuus

OJICKTPOHOB HAa KpHUCTAJIJIaX




7.2.4

CrioHTaHHOE U BBIHY)KJIEHHOE H3JIy4€HHE. Y CTPOWCTBO U
NpUHIUN paboTHI Jla3epa

7.2.5

TexHuyeckue  yCTpOMCTBA:  CIIEKTPAJIBHBIA  aHAIU3
(cnekTpockon), Ja3ep, KBAHTOBBIA KOMIIBIOTED

7.2.6

[Ipaktnyeckne  pabotel. HaGnromeHwe  TUHEHYATOTO
CIIEKTpa

7.3

ATOMHOE AJ1PO

7.3.1

Metoapl HaOMIOACHUS ¥ PETHCTPALUU  AIEMEHTAPHBIX
YaCTUIL

7.3.2

OtkpeiTie paauoaktuBHOCTH. OmbiTel  Pesepdopna 1o
OTIPEJICICHUI0  COCTaBa  PAJMOAKTUBHOTO  HM3JIYYCHHS.
CgoiictBa anb(da-, Oera-, raMma-usnyudeHus. BiusHue
PaIMOAKTUBHOCTHU Ha KUBBIE OPTaHU3MBbI

7.3.3

OTtkpbiTHE IPOTOHA U HeWTpoHa. HykimoHHas Monens sapa
I'eitzenbepra — MBanenko. 3apsia siapa. MaccoBoe 4duciio
anpa. M3zoronsl

7.3.4

Anbba-pacnaz. ODIEKTPOHHBIH W TIO3UTPOHHBIN OeTa-
pacnaa. ['amma-u3nydeHue. 3aKOH  paJMOAKTUBHOTO
pacnana

7.3.5

DHeprust CBA3M HYKJIOHOB B sape. SnepHbie cuibl. [ledext
MAaccCHl s1pa

7.3.6

S nepubie peakuuu. Jlenenue u CUHTE3 sep

7.3.7

Snepueiii peakrop. Tepmosimepnsiii cuaTe3. [Ipobdrembr u
MEPCIEKTUBBl  SIACPHOM  DHEPreTUKU.  IDKOJOTHYECKUE
ACTEKThI SAJIEPHON IHEPIeTUKHI

7.3.8

DJIeMEHTapHbIE  YaCTHIIBI. OTKpbITHE  MO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJIEHCTBUS

7.3.9

TexHuueckue ycTpoilcTBa: J03UMETpP, Kamepa Buiibcona,
SIEPHBIN peakTop, aTOMHasi 6oMOa

7.3.10

[Mpaktudeckue paboThl. McciaenoBanue TpekoB yacTuil (1o
roToBbIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3MKU

8.1

Bun 3Bé3nnoro HebOa. CosBe3nus, spKue 3BE3/IBI, TJIAHETHI,
HUX BUIUMOE JIBIDKEHHE

8.2

Conneunas cucrtema. [lnanersl 3emHoM rpynnsl. [lnanersi-
TUTAaHThl U MX CIYTHHUKH, KApJIMKOBBIE TUIaHEThl. Maibie
testa COJTHEYHOM CUCTEMEI

8.3

Comnniie, hotochepa u atmocdepa. CosiHedHast aAKTUBHOCTh

8.4

Wcrounnk sHeprun ConHua u 3B€31

8.5

3Bé3)IBI, HX OCHOBHBIC XapPAKTCPUCTUKU: MACCA, CBETUMOCTD,
paaunyc, TeMIIEparypa, X  B3aMMOCBA3b. Z[I/Ial"paMMa
((CHeKTpaHBHBIﬁ Ki1aCC — CBCTHUMOCTDB». 3Bé3I[BI TJIaBHOM
noCJICA0BATCIIBHOCTHU. 3aBUCHMOCTh «Macca — CBETUMOCTB)
JI71s1 3BE3 TJIaBHOM IOCIEA0BATEILHOCTH

8.6

Buytpennee CTpOEHUE 3BE3 . CoBpeMeHHbIE
NPEJCTaBICHUS O IPOUCXOXKACHUU U 3BOMIOIMU CONHIIA U 3BE3]L.
Jranel JKU3HU 3BE3




Mneunsiit  Ilyre — Hama Tanaktuka. CnupanbHas
cTpyKTypa I'anmakTuku, pacupeneneHue 3B€37, ra3a v IbLUIH.

8.7 [Tonoxenue u nemxenue Connua B 'anakruke. Ilnockas u
chepuueckas MoACUCcTeMbI | alakTHKN

88 Tunbel ramaktuk. Paavoranaktuku u KBasapbl. YépHble
JIBIPBI B JIpax rajJakTHK
Bcenennas. Pacmmpenue Bceenennoil. 3akon XaOoOua.

89 Pazberanne ranaktuk. Bospact u pamumyc Bcenennoii,
Teopus bonbiioro B3psiBa. Mojens «ropsadei BeesreHHON.
PennkroBoe nznydenue

810 Macmrabnas cTpykrypa Bcenennoil. MeraranakTuka.

Hepeménnbie nmpo6iieMbl aCTPOHOMUU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA
» @usuka. 10 knacc. Mskumes ['.4., byxosues b.b., Corckuit H.H.; nox
penakuueit [lapbentreBoit H.A. AkiimonepHoe obmectBo «M3naTenscTBo
«IIpocsemenue»
» @usuka. 11 knacc. Msxuiues I'.4., byxosues b.b., Hapyrun B.M.; nox
penakuueit [lapbentreBoit H.A. Akninonepnoe obiectBo «M3maTenbecTBo
«IIpocsemenue»

METOANYECKHUE MATEPHAJIBI JJI1 YUUTEJIA

HHpOpMamOHHO-METOIUIECKOE MUCEMO 00 0COOEHHOCTIX MPEIOoIaBaHus
yueOHoro nmpeamera «dusnka» B 2025/2026 yueoHoM roay https://edsoo.ru/wp-
content/uploads/2025/08/fizika.pdf

Mertoaudeckue peKOMEHIAINU 110 CO3/IaHUIO KJIACCOB TEXHOJOTHUECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(UIICH U KITACCOB C YIIyOJICHHBIM U3yYeHUEM
MaTeMaTHKHU, (PU3UKU, XUMUHU, OMOJIOTHH B 00I11e00pa30BaTEILHbBIX
OpraHU3aIUAX C UCIIOIb30BaHUEM HHPPACTPYKTYPHI, CO3IAaHHOM B paMKax
HaIMoOHaNIbHOTO MpoekTa «O0pa3zoBanue» (KBanrtopuymsl, IT-kyOsl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.pdf

Metoandeckue pekoMmenaanuu. Opranusaius 3aumoaericteus “Illkona — By3
— npennpusatue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf

Metoauueckne peKOMEHIAIMKU 110 U3y4eHUIO TeMbI «[l0CTOSHHBIN
AIICKTPUYECKHUI TOK» B MIKOJIBLHOM Kypce dhu3uku (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_fizika p e t.pdf

YuebHo-MeTOIMUecKOe 00ecTICUeHUE TTPOIIECCOB MPENOIaBaHUS XUMHUH,
Oouosioruu, GU3MKH HA YPOBHAX OCHOBHOT'O OOIIEr0 M CPETHETO OOIIEro
06pa3013aH1/1;1 C BKIIFOYCHHUCM JOIIOJIHUTCIbHOI'O HHKCHCPHOI'O KOMIIOHCHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

Konrekcrapie 3amaun. 3aganus kK yaeOHomy Kypcy «Dusmuka» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz fizika 2024.pdf

U ®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETU
HUHTEPHET

OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika

BUBJIMOTEKA IOK https://Mounypoku.pd/
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