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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, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM YpOBHE HAa OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAYUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET!

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

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

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBJICHHM, HM3y4aeMbIX XUMHEH, OHOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpPHAIOB C 3aJaHHBIMHA CBOMCTBAMHM U JIPYTHUX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHOoBYy kypca ¢Gu3MKK JJI1 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUS
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEpHIEHHBIM, OH COAEPKUT MaTepUal U3 BCEX pa3fesioB (PU3UKH, BKIIOYAECT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOUN (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
GopmMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanust TpeArnosiaraeT HCIOJb30BaHUE
TYMaHUTApHOTO TMOTECHIMANa (U3NYECKOW HAYyKH, OCMBICICHUE CBSI3U DPa3BUTHS
¢usukn ¢ pasBuTHEeM OOIIeCTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HpPaBCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIIeMaMHu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HaKOMCTBO C IMUPOKUM KPYTOM TEXHUUYECKHUX W TEXHOJOTMUYECKUX MPHIOKESHUH
M3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJICP)KaHUs, TMOCBSMIEHHBIX OJKOJOTHYECKHMM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHUEM TEXHHKH W TEXHOJOTHH, a TaKke OOCYXKICHUS
po0JIeM palMOHAIFHOTO MPUPOIOTIONBE30BAHUS U DKOJIIOTUIECKON O€30MacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTpOEHUsS (PU3NYECKON TeopuH, poiu (HyHIAMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX TMPEJACTABICHUSIX O TPUPOJAE, TpaHUlAX
OPUMEHUMOCTA TEOPHM, IJisi ONHCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUU U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHHu3allid JKCIEPUMEHTAIBHOU AESITEIbHOCTH OO0Yy4YaroluXcsl.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
MpakTU4YecKux padoT. Brigenenne B yka3zaHHOM TmepeyHe JabopaTOpHBIX padorT,
OPOBOJMMBIX JIJII  KOHTPOJIE M OIEHKH, OCYILECTBJISETCS y4YaCTHUKaMH
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUMMHUCS YMEHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHMS, HCCIIETOBaHHUS
3aBHUCUMOCTEH (PU3MYECKHX BEJIMYMH W IIOCTAHOBKY OIIBITOB IO TPOBEpPKE
NPEI0KEHHBIX THIIOTE3.

Bonbmioe BHMMaHME yAENSETCS PEUICHUIO PACYETHBIX M KAaueCTBEHHBIX
3agad. [lpu 3TOM 1151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3aJa4d C SIBHO
3aJaHHON (PU3MUECKO MOIETIbIO, TIO3BOJISIONINE TPUMEHSATh N3YYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE TIPOTEKAHWS (PU3MYECKUX SBICHUHW W TIPOIECCOB B OKPY KAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
bu3UKHM HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHusl JOJKEH U3ydaThCsl B YCIOBUSX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXxoauMoe J1labopaTopHOe OOOpPYIOBAHHME JJIsi BBIMOJHEHUS] YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B IporpaMMme MO (U3MKE KIIOYEBBIX JEMOHCTpAIUi IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dbopMupyetcst B BUI€ TEMaTHYECKUX KOMILJIEKTOB M OOECIEeYMBAETCs B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH HEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

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

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
dbu3nUeCcKrX 3HAHUM W HAYIHBIX JIOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU 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, 3aKOHAaX, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0oObsSICHEHUs (PU3MYECKUX SBJICHUH B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3/laHue (PU3NUECKON MOJCIH, aJICKBATHON YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TMPHUHIIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CaMOCTOSATEIIPHOTO TUIAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX DKCTICPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpeJIeIeHHs JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3ysIbTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM ITPOCKTHO-UCCIEI0BATEIBLCKOM,
TBOPYECKOM JEATEITbHOCTH.

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

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

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

MopaenupoBanue (U3MYECKUX SIBIEHUH M TpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 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.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAasl CKOpPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

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

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

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

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
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 OMPEIEIICHUS 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, OpoIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HploTOHA /1J1s1 MaTepuaabHbIX TOYEK.

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. Koadduument 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 yCTpOWCTBA M MNPAKTUUYECKOE MNPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUH.

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 HU3MEHEHHE HMITyJIbCa Tejla. 3aKOH COXPAaHEHUS HMITYJIhCa.
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 SHEPTUH B KHHETHIECKYIO 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 MPUMEPE PACTSIKEHUS PE3UHOBOTO JKIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMO/JICMCTBUS YaCTHI] BEIIECTBA. MOJEIN CTPOCHUSI Ta30B, >XKUIKOCTEH 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. ['a30oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHna.
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, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduun
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIas MPUPOAY AABJICHUS ra3a Ha CTEHKHM COCy/a.

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 e€ n3meHeHus1. KonmmaecTBo TemioTel u pabora. 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.
[IpumeneHnne mepBOro 3akoHa TEPMOJWHAMHUKH K HM3omporeccam. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

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

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
neucTBus TerioBo MamwuHbl. [ukn KapHo m ero ko3g@uiieHT Mojae3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



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

Jlemoncmpayuu

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

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo anauabaTHOMY pACHIMPEHHIO BO3JyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoovl

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

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUSL CBOWMCTB
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 IMOIYYEHUS] 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.

JleMOHCTpauys KpUCTaJIOB.

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 U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
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 M NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaAEKTPU30BAHHBIX TET.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUS MEK1y HUMHU U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

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

DNEeKTpUYECKUd TOK. YCIOBUA CYLIECTBOBAHUSA BJIEKTPUUYECKOIO 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 JDxoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

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

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOJUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

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

DJIEKTpUYECKM TOK B  pacTBOpax MW  paciuiaBax  dIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



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

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKA, DIECKTPOHATrpEBATENbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh CONIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABIKYILIEH CHIIBI UCTOYHHKA TOKAa U €r0 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, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYE€HHEM METOJIOB HAYYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocusn: Mmexannyeckoe NBIKEHHE B JKMBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs THCCOLMALIMS,
rajbBaHUKa.

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

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJAUIMIIHUKH, HCIIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTHYECKash 3alluTa, 3a3€MJICHUE 3JIEKTPOIpPHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuTh.  B3aMMoneicTBHME  TMOCTOSHHBIX  MAarHHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TOJI JJIWHHOTO MNPSIMOTO IMPOBOJHUKA M 3aMKHYTOIO KOJIBLEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Iose. Pabota cuibl JlopeHiia.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYLIEMCS MTOCTYIIATEIBHO B OJJHOPOAHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TOCTOSHHBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHrie MarHUTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cucrtema.  CBOOOJHBIE  MEXaHMYECKHE  KoJeOaHUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3IEKTPOMAarHUTHBIE KOJeOAHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. 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
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIpsHKEHUS.

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

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

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

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 I1eKmMpoMazHUMHbLE G0IHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX 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 paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JAMArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenmne oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
IpesioMJIeHUEe, NOaspu3anus, Judpakums, UHTEpPEpeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

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

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

ColOuparomue u pacceuBaromue JuH3bl. ToHkas nuH3a. DdokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBass ontuka. WuTepdepenumst cBera. KorepeHTHbIE HCTOYHUKH.
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
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



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

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpalIECHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. ®opmyna [lnanka cBsa3u sHEpruu PoTOHA C €r0 YACTOTOW. DHEprus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

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

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

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. CIEKTp YpOBHEN SHEPrUU aTOMa BOJIOPO/IA.

BosnnoBbie 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 nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpPOEeHMsS snapa. OTKpsiTHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa 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 TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

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

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

OyHaaMeHTadbHble B3auMOAeHCTBUSA. EAMHCTBO u3nyueckol KapTUHBI MUDA.

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

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE 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 «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHee CTpoeHue



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. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm u  acTpOHOMHMHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIOCKUX (puryp u 00bEMa Tel.

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
TEN, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOW PEMIETKH, CHEKTpalbHbIN
aHaJn3.



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

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, WHAYKIMOHHAs II€Yb, paaap, PaAUONPUEMHHK, 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 yueOHoOro mpenmera «®Pusmka» Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeaMera «Ou3nkay JTOKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, pacHIupeHUe >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 4JIeHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

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

YMEHHUE B3aHMOJIECTBOBATh C COLIMAIbBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOLICHUWE K TOCYJapCTBEHHBIM CHUMBOJAM, JAOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
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 O0Opa30BaHUIO M caMOOOpa3oBaHUIO0 B 00JIaCTU
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

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

IUIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUU B OKPYKAKOIIEHU Cpelle HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

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

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIE AeilicTBHS
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  pPacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCIIEACTBUH S TEIHHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSATHSIMU M METOIAaMHU
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
METOJIOB ITO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH MPUUMHHO-CIICACTBEHHBIE CBSI3W UM aKTyaJlH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3HPOBATH U3MEHEHHE 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 MPEAMETHBIX 00IacTel;

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

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

PabGora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUs MH(POpPMALMU (PU3NYECKOrO COAEPIKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPEICTBA HMH(POPMALMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3MUECKOTO COACpPX aHUS B pa3IMYHBIX (opMmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIISITH OOIIIEHHE HA YPOKAaX (PU3UKU U BO BHEYPOUHOH AEATEIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



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

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX IEHUCTBUN C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poiid ¢ YYETOM MHEHHUM YYaCTHHKOB, OOCYXAaTh pe3yibTaThl
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, IPAKTUYECKON 3HAUMMOCTH;

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

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITH MO3HABATENBLHYIO NIEATEILHOCTh B 00JACTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO J3PYAUIMA B 00JaCTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

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

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



yMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HUX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKJIIOYAIOIICTO CIIOCOOHOCTH MOHUMATh CBOE AMOITMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

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

SMIIATHH, BKIOYAOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAJIEHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €ro TIPU 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 oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPa, B PAa3BUTUHA COBPEMEHHON TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOJAEIHN CTPOCHHS Ta30B, )KUAKOCTEW W TBEPIABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

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



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHE, HCIApEHHE, KOHJEHCAIMs, MJaBJIeHUEe, KPUCTAUIM3AIUs, KUIICHHE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXAaHUYECKOE JIBI)KCHHUE, HCIONB3Yys (PU3NuecKue BEIMYHUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICT HCMOJIb3YEMBbIX BEIWYMH, WX OOO3HAUCHHUS] U E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETHUYECKasl SHEPTUsl XaOTHUUYECKOTO JBMIKCHUSI MOJICKYJI, CpPeIHEKBaApaTUIHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICH HCIOJNB3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

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

aHAMM3UPOBATHh (PU3MUYECKHUE MPOIECCHl U SBICHUS, UCTONB3Yyd (pu3ndeckue
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, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KymoHa, mpu 3TOM pas3inyarh CJIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MOBCEIHECBHOM KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO O0OpYJIOBaHUs, MPOBOJIUTH OIBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

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

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

coOJiro1aTh MpaBwia 0E30MacHOro TpyjAa MPU MPOBEIACHUN MCCIICIOBAHUM B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PU3MUYECKHE 3aKOHBI U MPUHIMUIIBI, HA OCHOBE aHaJN3a YCIOBUA 33a4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pemaTh KaYeCTBEHHbIE 3a/1a4: BBICTPAUBATH JJOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTABICHUS YYeOHOW M HAYYHO-TIOMYISIPHOW HH(POPMAIIUU, TTOTYICHHOU W3
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 TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNMbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOU MPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTHYECKON NEATEITHHOCTH IOJEH, IEeOCTHOCTh W E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIeb aTOMa, HYKJIOHHAs MOJENbh aTOMHOTO s/ipa MpH pEmieHUuH (U3MUecKux
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICUCTBUS TOKAa, B3aWMOJICHCTBHE
MarHWTOB, OJEKTPOMAarHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepennus, Audbpakuys W [OJApU3AlUsS  CBETa, JHUCIEpPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUUYECKYI0  MPOBOAMMOCTb  pA3IUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHUTHOTO TOysl, cuia Awmrmepa, cuia JlopeHIla, WHIYKTHBHOCTD
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KoJeOaHul, (HOKYCHOE pacCTOSHHE U
ONTHUYECKAs] CWUJIa JIMH3BI, TPU ONHCAHWHA MPABUIHHO TPAKTOBATH (PUIMUECKHMA
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHUA U TPOIECCHI, HCIONb3Ys
¢usnueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIIOIb3YEMbIX BEJIWYUH, MUX OOO3HAYEHUS U EIUHMIIBI, yKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHUUIBL: 3aKOH OMa, 3aKOHBI NIOCJIENOBATEIBHOIO U MAaPAJIIEIbHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeHa ans gororddexra,
3aKOH COXPAaHEHUS SHEPrUM, 3aKOH COXPAHEHHsI UMITYJIbCA, 3aKOH COXpPaHEHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIlbl, 00JIACTH)
NPUMEHUMOCTH,

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIsi TPOBOAHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

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

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSAMBIX U KOCBEHHBIX WM3MEPEHUMN: IPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE MU3MEPEHUS] (PU3NUECKUX BEIUYMH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJE TAOIUI U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BbIOMpaTh (PU3NYECKYI0 MOJEINb, BBIACIATh (U3UUECKHE BEIUYMHBI U (DOPMYIIBI,



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

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIIOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMyt0 HHPOPMALIHIO;

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

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHUE MPOIECCOB OKPYXKAIOIIETO MHUpPA, B PAa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
YCTPOIMCTBAaMU, JIJIsl COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM 3KOJOTUYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOT0 U3 YYaCTHUKOB I'PYMIbI B PEILIEHUE paccCMaTpUBaEMOil MpoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarnuTHO€ 1oJie. DIeKTpOMarHuTHAast 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK



https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaTH Ha TpUMEpax pojib W MeCTO (U3HKH B
(hopMUPOBAaHUM COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TE€XHOJIOTHM, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3NUYECKUX MOJIENIEH:
MarepuaigbHas TOYKa, WHEpIUalbHAas CHCTeMa OTCYETa, aOCOJIFOTHO
TBEPAOE TEJO, UACAIbHBIN Ia3; MOJECIN CTPOCHUS Ta30B, )KUIKOCTEH U
TBEPABIX TE€J, TOYEYHBIM JIIEKTPUYECKHM 3aps — IpU PEIICHUH

(buznueckux 3aaa4y

10.3

Pacno3naBath ¢usnveckue sBICHHS (MIPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KHHETUYCCKOW TEOpHH
CTpOCHHSI BEUIECTBA W  DIEKTPOJUHAMHKH: pPAaBHOMEPHOEC U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE IBW)KCHHE, CBOOOIHOE MajJCHUE
TEJ, JBW)KCHHUE IO OKPYKHOCTH, WHEPIHs, B3aUMOJICHCTBUE TEIl;
muddy3us, OpPOYHOBCKOE JBHKEHHE, CTPOCHUE  JKHIAKOCTEH U
TBEPIBIX  Ted, W3MEHeHHe oObéMa Teln TpH  HArpeBaHHH
(oxmaxkJieHuu), TEIJIOBOE paBHOBECHE, HCIApPEHHE, KOHJICHCAIUS,
IUIaBJICHHE, KPHUCTAJUIM3AllHs, KHIICHWE, BII&XXHOCTh BO3yXa,
MIOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUH B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy IapamMeTpaMu COCTOSIHHSI Ta3a B H30IpOIEeccax;

QJICKTpU3alusAa TCII, BSaHMOHCﬁCTBHe 3apsAa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBMJKEHHE, HCHONb3Yys (U3NYecKue
BEJIMYMHBI: KOOpJIMHATA, MYyTh, IEpEeMEIEeHUEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJIbC Tela, KHHETHYeCKas DJHEprus,
NOTEHIMAJbHAs JSHEeprus, MeXaHuueckas paboTa, MeXaHWdecKas
MOIITHOCTh; U ONHCAHUM NMPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICI
UCTOJIb3YeMbIX BEJIWYMH, HUX OOO3HAYEHHUsS M E€IUHHULBI, HAXOIUTh
(opMyIbl, CBS3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEITUUUHY C APYTHMMHU

BCIMYMHaAMHU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€I U TEIJIOBEIC




SIBIICHUS,, MCIOJb3ysl (U3MUYSCKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIepaTypa, CpeAHsSsl KHHETHYCCKash SHEPIrus XaoTHYECKOIro
JBW)KCHUS MOJICKYJI, CpEIHEKBaJpaThyHas CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPCHHsIsI JHeprus, pabora rasa,
KOA((DUIIMEHT TMOJE3HOTO JEHCTBHS TEIUIOBOTO JBUTATENS; IPHU
OTHCAHUH MIPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCIOJIb3YEMbIX BEIMYUH, WX OOO3HAYCHHS W CIUHHIIBI, HAXOIUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BCIIMYUHaAM

10.6

OnuceiBaTh HM3y4CHHbIE DJIEKTPUYECKHUE CBOWCTBA BEIECTBA M
JNIEKTpUYECKHE  sBJIEHUS  (MpOLECChl), MCHONb3yd (U3HUECKUe
BEJIMYMHBI:  DJEKTPUUECKUH  3apsia,  DJIEKTPUYECKOe  TOJIe,
HanpspKEHHOCTh  TMOJIA, MOTEHIMAN, pa3HOCTh NOTEHLUAIOB; MpH
OTHMCAHUU MPABWIBHO TPAKTOBaTh (PU3NUYECKUI CMBICI UCIIOJIb3yEMBIX
BEIMYMH, WX OOO3HAYeHMs] U €AMHMIbI; YyKa3blBaTh (HOPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMHU

BEIMYMHaAMU

10.7

aHATM3UPOBaTh (PU3MUECKUE TMPOLECCHl M  SIBICHUS, HCIOJb3Ys
(u3uYecKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, |, Il
u Il 3axonsr HpioTOHA, 3aKOH COXpaHEHHUS] MEXaHWYECKOW SHEPIHH,
3aKOH COXPAaHEHUsI UMITYJIbCA, IPHHINI CYIIEPIIO3UIIUU CHJI, TTPUHITHIT
paBHOIIPAaBHS  HMHEPIHAIBHBIX CHUCTEM  OTCUETa; MOJICKYISIPHO-
KWHETHYECKYI0 TCOPHIO CTPOCHHS BEIIECTBA, ra30BbIC 3aKOHBI, CBS3b
CpelHel KHHETUYECKOH SHEPruH TEIUIOBOTO JBM)KCHHUS MOJICKYJ C
a0COJIIOTHOW TEeMITEpaTypo, MEpBBIA 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHs JJICKTPHUYECKOTO 3apsaa, 3akoH KyioHa, mpu 3TOM
pa3nuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIP2KEHUE U YCTIOBUS (TPAHULIBI, 00JIACTH ) MTPUMEHUMOCTH

10.8

OOBICHIATE OCHOBHBIE IIPHUHIUIIbBI HeﬁCTBHﬂ MaliuH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jiindatb YCIOBHUA HUX 0e30I1acHOTO

HCIIOJIb30BaHUs B HOBCCHHCBHOﬁ KHU3HHU

10.9

BhITIONHATE SKCIIEPUMEHTHI M0 UCCIIEA0BAHUI0 (PU3NYECKUX SIBICHUN U
MPOIIECCOB C MCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX U3MEPEHHI; IPH
3ToM (QOpMYyIHpPOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY U3  MPEII0KEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBOIbI

10.10

OCYH.[GCTBJ'IHTL npsAMBIC W KOCBCHHBIC H3MCPCHUMA (bI/I3I/IHCCKI/IX

BCJIMYUH, IIPpU 3TOM BLI6I/IpaTL ONTUMAIIBHBIN CIIOCO0 HU3MCPCHUSA U




HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKN HOI‘pGH.IHOCTGfI 1/13MepeHm”1

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAYy (PU3MUYECKMMH BEIMYMHAMH C
HCIIOJb30BAHUEM IIPSAMBIX H3MEPEHHUM; IPU 3TOM KOHCTPYHUPOBATh
YCTAaHOBKY, (PUKCHPOBATh pe3yJabTaThl MOJyYCHHOH 3aBHCHUMOCTH
(u3nYeCcKUX BEIMYUH B BUAE TaONUI U TPapHUKOB, AEIaTh BHIBOJABI O

pe3ysibTaTaM UCCIlIeOBaHUs

10.12

Cobnromate mpaBwia  0e30MacHOro  Tpyda TpU  IPOBEICHHUH
UCCIIEJIOBAaHUM B  paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHO-
HCCIEA0BATENBCKOM M IPOEKTHOM JEATEIBbHOCTH C HCIIOJIb30BAHHEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemrate pacu€THbie 3a7auu ¢ SBHO 3a/JIaHHON (DU3UYECKON MOJIETBIO,
WCTIONB3Ysl (PU3MUECKHE 3aKOHbI M TPHUHIMIBI; Ha OCHOBE aHajIu3a
YCIIOBHSL  3a7aud  BBIOMpATh  (PU3WYECKYIO MOJECNb, BBIACISITH
(bu3uveckne BeMMYMHBI U (POPMYIIBI, HEOOXOAUMBIC I €€ pereHus,
MMPOBOJIUTH PACUYETH M OLIEHUBATh PEATLHOCTH MOTYICHHOTO 3HAYCHUS

(hbU3UYECKON BETUIHHBI

10.14

Pemate  kadecTBeHHBIE  3aJa4u: BBICTpPAWBaTh  JIOTHYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYXKIACHHUI C OMOPON HAa HM3ydeHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/IC SIBJICHUSA

10.15

Hcnonb3oBath mpu  pemieHMHd  yueOHBIX 3aJad  COBPEMEHHBIE
WH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTali U MPEJCTaBICHUs y4eOHOW U HAaY4YHO-TIOMYJSIPHOMN
uH(pOpPMaIIMKY, MOJYYEHHOW M3 Pa3IuYHbIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TEOPETHYECKUE 3HAHHS IO (U3UKE B IMOBCETHEBHOMN
YKU3HU I obecrieueHns 6€30MacHOCTH Mpu OOpalleHuH ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, JIJISI COXPAHCHHUS 3I0POBBS H

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOTHYC€CKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

10.18

PaGoTtaTh B IpyIne ¢ BBINOJHEHUEM Pa3IMYHBIX COLUMANBHBIX poJeil,
IUIaHUPOBaTh  paboOTy  TpYNIbl, palMOHAIBHO  paclpeaessTh
00s3aHHOCTH M IUJIAHUPOBATh JESITENBHOCTh B HECTaHJAPTHBIX
CUTYyallMsiX, aJeKBaTHO OILIEHUWBATh BKJAJ KaXKJOIO W3 YYaCTHUKOB

IPYMIIBI B pELIeHHE pacCMaTPUBAEMON PO OIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE PE3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

111

JleMoHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (u3uKu B
(hopMHpOBaHHH COBPEMEHHOW HAyYHOW KAPTHUHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJIOTMMU, B MPAKTUYECKON AEATEIbHOCTH

JIOIEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3NUYECKUX MOJIENIEH:
TOYEYHBIN JJIEKTPUYECKUH 3apsl, siepHas MOJENIb aTOMa, HyKJIIOHHAs

MOJIeJIb AaTOMHOTO $Siipa MpU PEelIeHNH PU3NUYECKUX 3a7a4

11.3

PacnioznaBate (usnueckue sBieHust (Mpolecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3mKwM:
ANIEKTpUYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JICUCTBUS  TOKa, B3aUMO/ICHCTBHE MarfmToB,
AIIEKTPOMArHWTHasE WHAYKIMS, JeHCTBHE MArHUTHOTO TIOJIsI Ha
MPOBOJHUK C TOKOM M JBIXKYIIHUWCA 3apsl, SJIEKTPOMAarHUTHBIE
KojeOaHus W BOJHBI, NPSAMOJMHEHHOE PpacHpOCTpaHEHUE CBeETa,
OTpaXEHUE,  TpeJoMJIeHHe, uHTeppepeHnus, audpakuus U
MOJISIpU3allis CBETa, AUCHEPCHsS CBETa, (POTOANEKTpuuecKkuii 3pdext
(boToapdexT), cBeTOBOEC MaBleHHWE, BO3HUKHOBEHUE JIMHEHMYATOTO
CIEKTpa aToMa BOJOPOJAa, €CTECTBEHHass W  HCKYCCTBEHHas

PaaruOaKTHBHOCTDb
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OnuceiBaTh M3Y4YEHHBIE CBOMCTBa  BellecTBa  (DIEKTPUUYECKUE,
MarHuTHbIC, ONTUYECKUE, JICKTPUUYECKYIO MPOBOAUMOCTh Pa3IUYHbIX
Cpel) © OJIEKTPOMArHUTHbBIE sIBIEHUS (TIPOIIECCHI), HCIOJIB3YS
(¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUH  3apsan, Ccuila  TOKa,
JNIEKTPUYECKOE  HANpPSDKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
pa3HocTh noTeHmuanos, DJIC, paboTa TOKa, MHAYKIHS MarHUTHOTO
noyig, cuia Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KaTyIIKH,
SHEPTUsl ANEKTPUUYECKOTO W MArHUTHOTO TMOJEH, MepuoJ M YacToTa
Kosie0aHuil B Koe0aTeIbHOM KOHTYpE, 3aps/l U CHia TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMAarHUTHBIX KOJICOaHMUIA, (doxycHoe
paccTosiHMe W OINTHUYecKas CHJia JMH3BI, MPU OMUCAHUU TPABUIBHO
TpPakTOBaTh (PUIWYECKUH CMBICT HUCIHOJB3YEMBIX BEIMYUH, UX
0003HaYeHHs] WM EOUHHIIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MYECKYIO BETUYUHY C JPYTUMU BEIMYMHAMHU
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OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHHA U IMPOLECCHI, UCIIOJIb3YyA
(1)I/ISI/II-ICCKI/IC BCJIMYUHBL: CKOPOCTH 3JICKTPOMAIHUTHLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBCTA, OSHCPIUA U HUMIIYJIbBC q)OTOHa, nepunon
nojypacmaga, OSHCPrud CBA3M ATOMHBIX AACp;, IIPU OINHMCAHHUU
IMPpaBUJIbHO TPAKTOBATbh (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYEeHUS U CANMHUIBI, YKa3bIBaTb d)OpMyJ'II)I, CBA3BIBAIOIINEC
JaHHYIO (1)I/I3I/I‘I€CKyIO BCIIMYUHY C APYTUMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NICCKON BEITMIUHBI

11.6

AHanu3upoBath (PU3MYECKHUE TIPOIECCHl U SBJICHUS, MCIOJB3YS
(¢u3uyeckue 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEOBATEILHOTO W TapajJIeIbHOTO COEAUHEHUsS TMPOBOJIHUKOB,
3akoH /[xoyns — JleHna, 3akOH 2J€KTPOMAarHUTHOW MHAYKLHH, 3aKOH
MPSIMOJTMHENHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHBI ~ MPEJIOMJIEHUA  CBETa, ypaBHEHWE  OWHINTEWHA Ui
dboTodddexra, 3aKOH COXpaHEHHS DOHEPrUH, 3aKOH COXpPaHCHHS
WMITyJbCa, 3aKOH COXPaHEHHUsl JJIEKTPUYECKOro 3apsja, 3aKoH
COXpaHEHHMs]  MaccoBOr0  4WcCla, TOCTyiaarel  bopa, 3akoH
paauoaKTHBHOTO paclajaa, TMpd ITOM pa3iudarh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HampaBJICHUEC BCKTOpa HWHAYKIOUKW MArHUTHOI'O I10JIA

MPOBOJITHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

11.8

CTpOI/ITB KU OIIMUChIBATHL H30 6pa)KeHI/I€, co3gaBacMoO€  IINIOCKHM

3€pKajJoM, TOHKOU JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUH U
IPOIIECCOB C HMCIIOJIL30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPECHHIA; IPU
3ToM (QopMyIHpOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOro
IKCMIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIIOKCHHOTO

060py,Z[OBaHI/IH, IIPOBOAWTD OIIBIT U (1)OpMy'J'II/Ip0BaTL BBIBObI

11.10

OCYH_[CCTBJ'ISITL OpsAMBIC W KOCBCHHLIC H3MCPCHUA (bPI?»I/I‘leCKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/Ip8.TB ONTUMAJILHBIA CIIOCO0 HU3MCPCHHUA U

HCIIOJIb30BaTh U3BCCTHBIC MCTOAbI OICHKH HOFpeHlHOCTeﬁ HBMGpGHHI’I

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUYECKUX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX ~ M3MEPEHUM; TpU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
(bUKCUpPOBaTh PE3YAbTATHl MOJYYEHHOM 3aBUCUMOCTH (HU3UYECKUX
BEJIMYMH B BUJIE TaOIUIl U TpadUKOB, IeaTh BBIBOIbI [0 pe3yabTaTaM

HUCCICIOBaHUA

11.12

Cobmronate mpaBuiia 0€30MACHOTO TpyAa MpH  I[POBEACHUU




UCCIeI0OBaHUN B paMKax Y4eOHOTO OKCHEpHMEHTa, Yy4eOHO-
HCCJIEIOBATEIbCKON U MPOEKTHON JNESATEIBHOCTH C MCIOJIb30BAaHUEM

MU3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PyI0BaAHUS

11.13

Pemate pacuérHbie 337a4d C SBHO 3aJaHHOW (DPU3NYECKON MOJEIBIO,
UCTIONB3Ys (pU3MUecKre 3aKOHBl M TNPHHIMIBI, Ha OCHOBE aHAIM3a
yCIOBHS 3a/aud  BBIOMpAaTh  (PU3MUECKYI0 MOJENb, BBIACIATH
¢u3nveckre BETUYUHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ perieHus,
IPOBOAUTH PACUETHI U OLIEHUBATh PEAJIbHOCTH MOJYYEHHOTO 3HAUEHUs

(hbU3UYECKO BETUUHHBI

11.14

Pemats Ka4ueCTBEHHBIE 3a/1a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO LEMOYKY PACCYKAECHUN C ONMOPON Ha M3Y4YECHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/IIICCKI/I€ SABJICHUA

11.15

Wcnonb3oBath mpu  pemieHud  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTYypUPOBaHMS,
WHTEpIpeTali U MpPeJCTaBICHUs y4eOHOW W HAay4YHO-TOMYJISIPHOMN
nH(poOpMalLUY, MOJYYEHHON W3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUYECKH

aHAIIM3UPOBATH MOJy4aEMYI0 HH()OPMAIUIO

11.16

OOBSACHATh MPUHLMUIBI NEHCTBHUS MAalIWH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MACHOTO HCIIOJIb30BAHUS B

MOBCEIHEBHOM KU3HU

11.17

[IpuBoauTh mpHUMeEpHl BKJIaJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOUIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUSA MO (PHU3MKE B TIOBCEIHEBHOM
YKU3HU I obecrieueHus 6€30MacHOCTH Mpu OOpaIeHuy ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOWMCTBAMHM, JJISI COXPAHEHUS 3I0pOBbS H

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOIT'HYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

11.19

PaGortats B rpymnme ¢ BBIIOJHEHUEM PAa3IMYHBIX COIMAIBHBIX pOJIEH,
IUTaHUpOBaTh ~ pabOTy  TpyMNIbl,  pPalMOHATBHO  paclpeneisTh
00s3aHHOCTM ¥  IUIAaHHPOBATh JIEATENBHOCTh B  HECTaHIAPTHBIX
CUTyallUsIX, aJeKBATHO OLIEHMBATh BKJAJ KaXJOTO M3 YYACTHHUKOB

IPYIIBI B pellIEHne paccMaTpuBaeMoi pooOIeMsbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

11

®usnka — Hayka o npupone. Hayunbie
METO/Ibl TO3HAHUA OKpYKarolero Mupa. Poiib
JKCIIEpUMEHTAa W  TEOpPHUM B  Ipolecce

MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MogaenupoBanue GU3HYECKUX SBICHUA W
nporeccoB. Hayunsie runoressl. Ousnueckue
3aKOHBI W TeopwH. ['paHHIBI TPUMEHUMOCTH
bu3nIecKrX 3aKOHOB. [TpuHIMT
cooTBeTrcTBUsA. Ponp M mecro Qu3uku B
GOpPMHUPOBAHMHM  COBPEMEHHOW  HaydHOU
KapTHHBI MHpa, B MPaKTUYECKON

NEeITEIbHOCTH JIOIEN

MEXAHHUKA

KNMHEMATHUKA

2.11

MexaHndeckoe JABHKCHUC. OTHOCHUTENHLHOCTD
MEXaHUYCCKOI'O ABMKCHUS. Cucrema otcuéra.

Tpaektopus

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTbD,
MTHOBEHHAass  CKOpPOCTb) M YCKOpPEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIHH Ha OCHU
CUCTEMBI KOOpAMHAT. Crnoxenue

NIEPEMELIEHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIDKECHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u IepeMeLeHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU




2.14

CBoOoiHOE mageHue. Y CKopeHrne cB0O0HOTO

HaacHus

2.15

KpuBosmueiiHoe nBuxeHue. PaBHOMepHOe
JBUXXCHUC MaTepHaHBHOﬁ TOYKHN 10
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JUHEWHASA
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTENEHOE YCKOPEHHE

2.1.6

TexHnueckue YCTpOMCTBA: CIIUJIOMETP,
JBUKCHHE CHaApsZOB, LEIHBIE M PEMEHHBIC

nepeaadn

2.1.7

[IpakTnueckue paboTHI. Hsmepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKJy NyTSAMH, ITPOUIECHHBIMU
TEJIOM  3a  TIOCJeNOBaTEelIbHbIE  paBHbIE
NIPOMEXYTKA BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBW)KEHUH C HAYaJbHOM CKOPOCTBHIO, PAaBHOM
Hym0. M3ydeHue IBH>KEHUs IIapyuKa B BA3KOM
xuakoctu.  M3ydyeHue  [BWKEHUS — Teda,

OpOIIEHHOTO TOPU30HTATHHO

2.2

JUHAMUKA

2.2.1

[TpuHIMn OTHOCHUTEIILHOCTH lanunes.
IlepBoiii 3akoH HproToHa. WMHepuuanbHbie

CUCTEMBEI OTCUETa

2.2.2

Macca Ttena. Cuna. [lpuHiun cyneprno3uuuu

CHII

2.2.3

Bropoii 3akon HproToHa i MaTepualbHON
TOYKA B WHEPIHUAIBHOW CHUCTEME OTCYéTa
(UCO). Tperuit 3akoH HprooToHa g

MaTCPHAJIbHBIX TOYCK

2.2.4

3akoH BCEMHPHOT'O TATOTCHUS. Cuna TshKecTH.

HepBaﬂ KOCMHUYCCKaAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe Tpenue. Cuia TpeHHA
CKOJIBKEHUS W CWIa TPEHHUA  IOKOSL.

Koaddunment tpenus. Cuiia cOnpoTUBICHHS




IMpU ABWXKCHUU TECJIa B ) KUAKOCTHU HUJIU a3

2.2.7

[TocrynmarenbHoe U BpamiaTeIbHOE JIBIKEHHE

a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMeHT CHIIBI OTHOCHUTEIHHO OCH BpaliCHUA.
[Ime4o cunbl. YcioBus paBHOBeCHs TBEPAOIO
tena B UICO

2.2.9

TexHuueckue  yCTpOMCTBA:  MOJIIUITHUKH,

JABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. V3yueHue IBUKEHUS
Opycka 10 HaKJIOHHOM IIJIOCKOCTH O]
JIEMCTBHEM HECKOJNBbKHUX cwil. McciaenoBanue
3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX
B jAedpopmMupyeMoll NpyKHHE U PE3UHOBOM
oOpa3lie, OT BEIMYMHBI HX JAedopmariuu.
HccnenoBanue yciioBHil paBHOBECHS TBEPIOTO

TE€JIa, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

2.3.1

Nmnynec MaTepuanbHOW TOYKHU, CHUCTEMBI
MaTepuajgbHbIX TOYeK. WMIynsc cuibl U

HN3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenusi wumnyiasca B HCO.

PeaktuBHOEC JABHWXCHHUEC

2.3.3

Pabora cuier

2.3.4

MOoONIHOCTh CHIIBI

2.3.5

Kunernueckas QHCPIuAa MaTCpHaHBHOﬁ TOYKH.

Teopema 0 KUHETUYECKOW YHEPTUH

2.3.6

[MorennmaneHass sHeprusi. [loTeHuumanbHas
SHEprus YIIPYTO ne(pOpMUPOBAHHOM
npyxunsl. [loTeHnuanbHas dSHeprus Teia

BOJIN3HU IMMOBEPXHOCTHU 3emnu

2.3.7

IloTeHnManbHble U HENOTECHUMAIbHBIC CHIIBL.
CBs3b pa6OTI:>I HCIIOTCHIUAJIBHBIX CHII C

HN3MCHCHHUCM MEXaHHUYEeCKOM OHEPrun

CHUCTCMBI TCII. 3akoH COXpaHCHUA




MEXaHUYECKOM SHEPruun

2.3.8 Yupyrue v Heylpyrue CTOIKHOBEHHS
239 TexHu4ecKkue yCTpOWCTBA: JBUIKEHHE PAaKET,
o BOJIOMET, KOEP, NPYKUHHBIN [TUCTOJIET
[IpakTnueckue pabGoTel. M3yuenue cBs3u
23,10 CKOPOCTEM TEJI TIpU HEYIpPyroM yzaape.

UccnenoBanue cBs3u  pabOTBI  CHIIBI €

M3MEHECHHEM MEXaHHISCKOM OHCPruu TCJIa

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE TI0JIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU. BpoyHoBckoe
neuxenue. J{uddysus. Xapakrep ABUKEHUS U

B331/IMO)I€I71CTBI/I51 YacCcTHll BEICCTBa

3.1.2

Mopnenu CcTpoeHus Ta30B, KHUJIKOCTEH W
TBEPABIX Tel W OOBICHEHHE  CBOWCTB

BEIECTBA HAa OCHOBE ITUX MOJENEH

3.1.3

Macca wMonekyn. KonudecTBo BermiecTsa.

[TocrosnHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmeparypa u €€

u3mepenue. [lkana remneparyp Llenbcus

3.1.5

Monens HIcajJbLHOIO  rasa. OcHoBHOE
ypaBHEHUE MOJICKYJIIPHO-KUHETUYECKON

TEOpUHU NACAJIBHOI'O Ira3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa cpefaHei
KUHETUYECKOW SHEPruu TEIUIOBOTO JBMXKECHHUS

yactui rasa. [llkana remneparyp KensBuna

3.1.7

VpaBuenue Kianelipona — MeHnaeneesa.

3akoH JlanbTOHA

3.1.8

I"a30BEI€ 3aKOHEI. I/ISOHpOHCCCH B NACaJIbHOM
ra3c € IIOCTOAHHBIM KOJHYCCTBOM BCHICCTBA:

U30TepMa, U30Xopa, n3obapa

3.1.9

Texuuueckue YCTpPOWCTBA: TEPMOMETP,

6apomertp




3.1.10

[Ipaktuyeckue paboTsl. M3mepenue Macchbl
BO3JlyXa B KJIACCHOM KoMHare. MccienoBanue
3aBUCUMOCTHU MEXJ1y TapaMeTpaMu COCTOSTHUS

pa3pekeHHOTOo ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmoanHamuueckas cucrema. BHyTpeHHsA
DHEPrus TEPMOJMHAMMYECKOW CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonunuectBo Temnotel u pabora. BHyTpeHHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO Ira3a

3.2.3

Buapl Ttemnmomepenauu: TEIIONPOBOIHOCTD,
KOHBEKIIMS, U3NydeHne. TermoéMKoCTh Tena.
VnenpHasgd TEmI0EMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPpEaAYC

3.2.4

[IepBslii 3ak0H TepMoaMHAMUKHU. [IpruMeHeHne
IIEPBOTO 3aKOHAa  TEPMOJVMHAMUKHU K
u3onpoueccaMm. I'papuueckas UHTEpHIpeTaLus

paboThl Taza

3.2.5

TemmoBsle MamuHbl. [IpuHIUIBL HEWCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanust SHEpPTUH
B TewIoBbIX MamuHaxX.  KoaddunueHnt
nosie3Horo  geWicteus  (mamee —  KIIM)

terioBoi Mamuusbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocts  mpoieccoB B HpPUPOJIE.
Tennosie JBUTATEIIH. DKOJIOTUYECKHE

HpO6HeMH TCIIOOHCPICTUKHU

3.2.7

Texuuueckue yCTpoiicTBa: JIBUTaTeIb
BHYTPEHHETO CTOpaHMs, OBITOBOI

XOJIOANJIbHUK, KOHAUIHOHEP

3.2.8

[IpakTuyeckue paboTsl. I3MepeHue yaenbHOM

TEILUIOEMKOCTH

3.3

AT'PETATHBIE COCTOAHMA BEILECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

Hapoo6pa30BaHHe N KOHACHCAIM. I/IcnapeHHe




" KHUIICHUE. VY nenpHas TenjoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhI

KUIICHUA OT JaBJICHUA

AOCONMIOTHAE W OTHOCHWTENBbHASA BJIAXHOCTH

332 BO3ayxa. HacellienHpiil nap
Teépnoe TEJIO. Kpucrannnueckue u
333 amop(dHBIe Tenma. AHHU3OTPONHUS  CBOWCTB
o KpHCTAJUIOB. Kunkue KPUCTAJLIBL.
CoBpemeHHbIEe MaTepuabl
334 [lnaBnenne wu KpuctayuM3auus. YJIeiabHas
o TerioTa rmasyienus. Cyonmumarus
3.35 YpaBHEHHE TEIIOBOTO OalaHca
TexHuueckue yCTpOMCTBA: TUTPOMETP H
336 TICUXPOMETP, KaJIOPUMETP,  TEXHOJIOTHUHU
o MOJTYYCHHSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM
YHUCJIe HAHOMATEPUaJIOB, 1 HAHOTEXHOJIOTHH
337 [IpakTnueckue paboTHI. H3mepenne
o BJIQYKHOCTH BO3yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
i1l OnekTpu3anus Teil. DJIeKTpudeckuil 3apsa. JBa
o BUJIA IIEKTPUYECKUX 3apsI0B
[IpoBoaHMKHY, JURIIEKTPUKU u
4.1.2
MOJIYIIPOBOIHUKHU
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
414 B3aunmoneiictue 3apsnoB. 3akoH Kynona
4.1 DIIeKTpUYEeCcKoe ToJie. Hanpsixénnocts
AL5 3IEKTPUUYECKOTO HOJIAL. [IpuHnmn
o cynepno3uiuu.  JIMHUM ~ HanpsHKEHHOCTH
3IEKTPUUYECKOTO OIS
416 PaGota cunm 2nMeKTPOCTATUYECKOTO  TOJIS.
o [Torenuman. PazHoCTh NOTEHIIMATIOB
417 [IpoBOAHUKM W JUAIEKTPUKH B MOCTOSIHHOM

OJICKTPUYCCKOM TI0JIC. I[I/IBJICKTpI/I‘{eCKa}I




IMPOHUIIACMOCTDb

ONEeKTPOEMKOCTD. Konnencarop.
4.1.8 ONeKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.
DHeprus 3apsHsKeHHOTO KOHJIEHCaTopa
TexHudyeckue  yCTpOWCTBA:  3JIEKTPOCKOIL,
419 AIIEKTPOMETP, AIEKTPOCTATUYECKAsl 3alluTa,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHIIEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 [IpakTnueckue paboTHI. Hsmepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX

CPEJIAX

YcaoBus CYIICCTBOBAHUA IIOCTOSITHHOI'O

421 anekTpudeckoro Toka. Mcrounuku toka. Cumna
Toka. [TocTostHHBIN TOK
4.2.2 Hampsokenne. 3akon OMa a1 yyacTka 1enu
123 DJIEKTPUYECKOE CONMPOTHUBJIEHUE. Y IETbHOE
o COTPOTHBIICHUE BEIIeCTBa
124 [TocnenoBarenbHOE, napajuiesbHoe,
o CMEIIAaHHOE COEMHEHNE TPOBOHUKOB
PaboTa anekrpuueckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTP JEKTPUIECKOTO TOKA
anekTpoaBwkymas cuina (manee — DJIC) m
r BHYTpPEHHEE COMPOTUBICHUE UCTOYHHKA TOKA.
o 3akon OmMma g1 1ONHOM  (3aMKHYTOI)
anekTpudeckoit nenu. KopoTkoe 3amblkanue
DneKTpoHHas POBOIUMOCTD TBEPABIX
428 METAJUIOB.  3aBUCHUMOCTb  CONPOTHBIICHUS
o METaJIJIOB oT TeMIIepaTyphl.
CBepX1npoBOIMMOCTh
429 OnexkTpuueckuil Tok B Bakyyme. CBolicTBa
o ANEKTPOHHBIX MMYYKOB
4.2.10 [onynpoBoanuku. CoOCTBEHHAs: M IPUMECHAs




MPOBOJIMMOCTh TOJIYIPOBOJIHUKOB. CBOMCTBA

p-n nepexona. [ToyynpoBoiHUKOBBIE TPUOOPHI

4.2.11

DONEKTPUUECKUA  TOK B DJIGKTPOJIMTAX.
DIEKTPOTUTHYECKAS JUCCOIIHAITHS.

DIIEeKTPOIu3

4.2.12

DNeKTPUYECKUM TOK B rasax.
CaMOCTOSTENBHBIIE M HECAMOCTOSITEIbHBIN
pa3psaa. PazmuyHble THIBI CaMOCTOSTEIBHOTO

pazpsna. Monnus. [1nasma

4.2.13

Texanueckue YCTpOMCTBA: aMIIepMeTp,
BOJBTMETP, PEOCTaT, HUCTOYHHKM  TOKAa,
JJIEKTPOHArpEBATEIIbHBIE puoopHI,
JNIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONIPOTHBIICHUS, BAaKyyMHBII h112 (i
TEPMUCTOPBI u boTOpeE3UCTOPHI,

HOHyrIpOBO)IHPIKOBBIﬁ Auoa, raJlbBaHUKa

4.2.14

[IpakTuueckue paboTHI. N3ydaenune
CMEIIAHHOTO COEMHEHHSI PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa M €ro
BHYTpEHHero comnpoTuBieHus. HaOmoaenue

OJICKTPOJIMU3a

11 KIJACC

Kon
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemMble Y1eMEHTHI COIEP:KAHUS

4

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE IIOJIE. DJIEKTPOMAI'HUTHA A MHAY KW A

43.1

IlocrossHHBIE MarHuThl. BzammojaelicTBue

INOCTOAHHBIX MaroHuTOB

4.3.2

MaruutHoe mone. BekTop MarHUTHOMN
vHAyKIMU.  [lpuHmun — cynepno3uiuu.
Jlunnu marauTHOM wuWHAYKIMU. Kaptuna
JVMHUM  MAarHuTHOM  HMHAYKLUUH  TOJSA

INOCTOAHHBIX MaroHuTOB




MarsnuTtHOE 10JI€ NPOBOJHUKA C TOKOM.
Kaptuna nuHUE 11078 JUIMHHOTO IMPSIMOTO

MMpOBOAHUMKA MW 3aMKHYTOI'O KOJBLECBOI'O

433 IPOBOJIHHKA, KATYMIKK C TOKOM. OIIBIT
Opcrena. BaumoneicTBrue NpoBOAHUKOB C
TOKOM
4.3.4 Cuia Amriepa, e€ MOIyJb M HalpaBJICHUE
Cuna JlopeHiia, €€ MOynb U HaNpaBJICHUE.
JIBm>keHue  3apsHKEHHOW — 4acTUIbBl B
4.3.5 OJHOPOJHOM MAarHUTHOM mojyie. PaGora
cuibl Jlopenna
4.3.6 SIBlIeHNE ANEKTPOMATHUTHOW HHAYKIIUU
437 [ToTok BeKTOpa MarHUTHOM MHITYKIIUH
OJIC nHaykuuu. 3aKOH JIEKTPOMarHUTHOM
4.3.8 nHaykunu Papanes
Buxpesoe »snekrpuueckoe mose. JI/1C
WHIYKIIMM B TPOBOJHUKE, IBHXKYIIEMCS
4.3.9 TIOCTYNATEbHO B OJHOPOJIHOM MAarHUTHOM
moJjie
4.3.10 IIpaBuio Jlenna
NHayKTUBHOCTH. SIBJICHUE CAaMOWHIYKIIUH.
4.3.11
OJIC camouHAYKIIMU
OHeprusi MarHUTHOTO TIOJSl KAaTYIIKUA C
4.3.12
TOKOM
4.3.13 DJNIEKTPOMArHUTHOE T10JIe
TexHuueckue  yCTpOMCTBA:  MOCTOSIHHBIE
MarHuThI, AJIEKTPOMArHuThlI,
43.14
AJIEKTPOABUTATENb, YCKOPHUTENH
3JIEMEHTAPHBIX YaCcTULl, UHAYKIMOHHAS eYb
[Ipaktuueckue paboTHLI. N3yuenue
MarHUTHOTO MOl KaTyIIKU C TOKOM.
4.3.15 HccnenoBanue  JeicTBUS — TOCTOSIHHOTO

MaravTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUA BHGKTpOMaFHHTHOﬁ HUHIAYKIIUHN




KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarenbnas cucrema. CBoOOIHBIE
KojeOanus. ['apMOHWYECKHE KOJICOAHMS.
5.1.1
[Mepuon, wacrora, ammumatyma u ¢asa

KoJe0aHuit

[IpyxunaHbBIM MasTHUK. MaTtemaTudeckun

5.1.2

MasTHHUK

VYpaBHEHHE TapMOHMYECKHX KOJICOAHMIA.
5.1.3 Kunematnueckoe u JTMHAMUYECKOE

oIucaHue KoJIe0aTeabHOI0 ABHUKEHUS

[IpeBpamenue SHEPTUH pu
TapMOHHYECKUX KOJICOaHMIX. CBs3b
5.1.4 aAMILTATY/IbI KoJIeOaHui HCXOIHOU
BEJIMYMHBI C aMIUTUTYJAaMH KoJeOaHuil eé

CKOPOCTH M YCKOpPEHUSs

KonebGarenbupiii  koHTYp.  CBOOOMIHBIC
JIEKTPOMArHUTHBIC KoJieOaHust B
UJCATLHOM  KOJICOATCIIBHOM  KOHTYpE.
>15 AHAOTUST MEXIYy MEXaHWYCCKUMH |
3JIEKTPOMArHUTHBIMH KOJIEOAHHUSIMH.

®opmyna Tomcona

3akoH COXpaHCHHUA SHEPIruu B HACAIBHOM

5.1.6
K0J1e0aTeIbHOM KOHTYpE

BoinykeHHBIE MEXaHUYECKUE KOJeOaHusl.
Pes3onanc. Pesonancuas KpHUBasl.
5.1.7
BrinyxaeHHbie AJIEKTPOMArHUTHbBIE

KoJIeOaHusl.

[Tepemennbii  ToK.  CHHYCOMZANBHBIN
5.1.8 .
[IEPEMEHHBIN TOK.

MomHocTh [IEPEMEHHOTO TOKa.
5.1.9 AMIUTUTYIHOE€ U JEHCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPSZKCHU S

5.1.10 Tpanchopmarop. [IponsBoacTso, nepenada




U TOTpeOJICHUE 3IEKTPUUYECKO 3HEpruu.
OKOJIOTUYECKHE PUCKHU IPU MPOU3BOJACTBE
NIEKTPUYECKOU DHEPIUH. KynsTypa
HCII0JIb30BAHUSA JIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

TexHuueckne ycTpoiicTBa: celicMorpad,

5.1.11 ANEKTPUUECKHUI 3BOHOK, JUHUN
ANIEKTpoTepeaad
[Ipaktnyeckne pabotel. HccnemoBanue
3aBUCUMOCTHU TepUOJa MajbIX KoJIeOaHUU
51 12 T'py3a Ha HUTHU OT IJIMHBI HUTU W MACChI

rpy3a. MccienoBanue nepeMeHHOTO TOKA B
e U3 TIOCIE0BATEIHO COCAMHEHHBIX

KOHJIEHCATOPa, KaTyUIKU U pe3rucTopa

5.2

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanndeckue BOJIHBI, YCJIIOBUA
pacnpoctpanenusa. Ilepuon.  CkopocThb
pacnpocTpaHeHus W JJWHA  BOJIHBL

[Tonepeynsle ¥ MPOI0JIbHBIE BOJTHbI

5.2.2

WNuTtepdepenius u Tudpakims

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CKOpoCTh 3ByKa. ['pOMKOCTH 3BYyKa.

BricoTta Tona. TemMOp 3ByKa

5.2.4

DJIEKTPOMarHuTHbIE  BOJIHBI. Y CJIOBHS
U3Iy4eHUs]  DIEKTPOMATrHUTHBIX  BOJIH.
B3anmuas opueHrtanus BektopoB E, B u v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyyM¢€

5.2.5

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpa)keHHe, MpPeIOMIIEHUE, MOJIIpU3alus,
midpakius, uHTepdepenuus. CkopocTb

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana JJIEKTPOMAarHUTHBIX BOJIH.
IIpruMeHeHne 2IEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHBI pPagruoCBA3N U TCICBUIACHUA.




Pannonoxanusi. DNeKTpOMarHuTHOE

3arpsi3HEHHUE OKPYKAIOIICH CpeJIbl

5.2.8

TexHu4ecKkue yCTpPOMCTBA: MY3BIKAJIBHbIC
UHCTPYMEHTBI, YABTpa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIHIMHE,
panap, pafuoONpUEMHUK, TEJIEBU30D,

aHTeHHa, tenedon, CBU-neyn

5.3

OIITUKA

531

[IpssMonMHEHOE PACIpOCTPAHEHHUE CBETa

B OJIHOpoJHOM cpene. JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBl OTpaKEHUS
csera. [loctpoenne m300pakeHHil B IIOCKOM

3epKaje

5.3.3

IIpemomiieHne cBera. 3aKOHBI TPETOMIICHUS
CBETa. AOGCOTIOTHBIH MoKa3aTelb

MpesoMIICHUS

5.3.4

[Tommoe BHYTpPEHHEE OTpaKCHUE.
[IpenenpHbId yroJl MOJHOTO BHYTPEHHETO

OTpakKEeHUS

5.3.5

Hucnepcusi cera. ChoXHBIM  cocTaB

ocnoro cBeta. L{Bet

5.3.6

Cobuparolue ¥ pacceuBarolIUe JUH3BI.
Tonkass nuH3a. DOKyCHOE pACCTOSIHUE H
ONTUYECKass  Ccujla  TOHKOW  JIMH3BIL.
[TocTpoenue u3o0pa>keHUil B COOMPAIOLITNX
U pacceuBarolmux JuH3ax. Dopmyna
TOHKOW JUH3bL. YBENUYEHUE, JaBaeMoOe

JINH30U

5.3.7

HpeI[CJ'IBI MMPUMCHUMOCTH FCOMCTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdepennust  cBera. KorepeHtHsle
VCTOYHUKH. Ycnosus HaOIrI01eHUS
MaKCUMYMOB u MUHUMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(I)EBHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakmus ~ cera.  JudpakunoHHas
pemérka. YcinoBue HaOMIOICHHS TIABHBIX
5.3.9 MaKCUMYMOB npu MaJcHuU
MOHOXPOMAaTHIECKOTO cBeTa Ha

T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Monsipuzanus cBera

TexHuueckue YCTpPOWCTBA: OYKH, JIyNa,

¢doToanmnapar, NPOEKIMOHHBIN ammapar,

5.3.11 MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHAs
OIITHKA, TU(ppaKIOHHAS pelmeérka,
TIOJISIPOH T
[IpakTnueckue paboTHI. N3smepenue

nokaszarens npenomieHus. MccnenoBanue
5.3.12

CBOWCTB  W300pakeHWM B  JIMH3aX.

HabGmronenue aucnepcun cBeta

SJIEMEHTHI CIIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

I'paHunbl TPUMEHHMOCTH KJIACCUYECKOU
MEXaHUKU. [Toctynatet TEOPUH
6.1 OTHOCHUTEJIIBHOCTH: MHBApUAHTHOCTH
MOAYIA CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEHHA

OTHOCUTEIBHOCTH OZTHOBPEMEHHOCTH.
6.2 3aMelyIeHHe BPEMEHM M COKpAIlleHUE

JUINHBI

6.3 DHeprusi U UMIYJIbC CBOOOAHON YaCTHUIIBI

CBsi3b Macchl C JHEpPrued M UMITYIbCOM
6.4 CBOOOJIHOM 4YaCTHIBl. ODHEPrus IOKOS

CcBOOOTHOM YaCTHIIBLI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Popmyiia [1nanka cBsA3M >HEPrUn
7.11 doroHa ¢ ero wyactroToi. OHeprus u

UMIYJIbC GOTOHA

7.1.2 OTtkpeiTHE U UccnenoBanue ¢orodrddexra.




OnbIThI AT. Croserosa. 3aKOHEI

dotorddekra

7.1.3

YpaBHeHue DOHHIITENHA IS

dotorddexra. «Kpachnas TPaHULIA»

dororddekra

7.1.4

Hasnenune cera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHNYECKOE JIEMCTBUE CBETA

7.1.6

TexHUYecKHe yCTPOWCTBA: (HOTORIIEMEHT,
dboTOmaTUHK, COJIHEYHAsI Oarapes,

CBETOIMO/T

7.2

CTPOEHHME ATOMA

7.2.1

Mogens atoma TomcoHa. OMBITE
Pezepdopna mo uccneqoBaHui0 CTPOSHUS

aTomMa. HnaHeTapHaﬂ MOJCIb aToOMa

71.2.2

[Toctynarsl bopa. N3nyuenne u
norjoueHre (GOTOHOB TPHU  TMEpPexoie
aToMa C OJHOIO YpOBHS DSHEPruu Ha
npyroi. Buael cnektpoB. CiekTp ypoBHEU

SHEPTUU aTOMa BOJIOPO/Ia

7.2.3

BoaHOBEIE cBo¥icTBa 4acTHIll. BoOJHEI ne
Bpoiins. KopnyckymnsipHo-BOJHOBOM
nyanu3M.  Judpakuus 2neKTpoHOB  Ha

KpucTajliax

71.2.4

CroHTtanHoe H BBIHY)XXACHHOC H3JTYUCHHUC.

YcTpolcTBO U TpUHIMIT paboTHI J1a3epa

7.2.5

TexHudyeckne YCTPOWCTBA: CHEKTPANbHBIH
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAaHTOBBIM

KOMIIBIOTCP

7.2.6

[Tpaktuueckue  pabotsl.  Habmogenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoast Ha6J'IIOI[eHI/Iﬂ n peructpanuu

SJICMCHTAPHBIX YaCTHIL

7.3.2

OTKpBITI/IC PAAOAKTUBHOCTH. OmnbITH




Pesepdopna 1o onpexpeneHuio cocraBa
paavoakTUBHOrO  u3inydeHus. (CBoiicTBa
anbda-, 6era-, TaMMa-m3TydeHus. BimsHue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpbiTHE  HPOTOHAa U HEUTpOHA.
Hyxnonnas moxens sinpa ['eiizenbepra —
WBanenko. 3apsn siapa. MaccoBoe 4mciio

anpa. 3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIHN u
NO3UTPOHHBIK  OeTa-pacnaj. lNamma-
U3ITy4YeHHE. 3aKOH  paJMOaKTUBHOTO

pacnana

7.3.5

OHeprusi CBSI3M  HYKIIOHOB B sipe.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

Snepuble peakuuun. JleneHWe W CHUHTE3

saep

7.3.7

Anepubiit peaxkTop. TepMmosiepHbIi
cunte3. [lpobmemMbl W  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKU. DKOJOTHYECKUE

ACMEKTHI SJIEPHON IHEPTEeTUKHI

7.3.8

OnemeHTapHble  4YacTuibl.  OTKpbITHE
MO3UTPOHA. OyHaaMeHTalbHbIE

B3aUMOCUCTBUA

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETP,
KaMepa BunbcoHa, sAIepHBI peakTop,

aroMHas 6oM0Oa

7.3.10

[Tpaktuueckue pabotel. HccnenoBanue
TPEKOB YaCTHII (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. Co3Be3mus, spKue

3Bé3,I[BI, IJIAHCThI, X BUAUMOC JBHKCHUC

8.2

Conneunas cucteMa. llnaHeTnl 3eMHOI

TPYIIIIBI. IImaneThI-rura’nThl u ux




CIIyTHUKH, KapJIMKOBBIE IIaHEThl. Masble

testa COJTHEYHOM CUCTEMBI

8.3

Connme, ¢orochepa u  armocdepa.

CotHEUHAas aKTUBHOCTH

8.4

Wcrounnk sueprun CosHua u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKHU:
Mmacca, CBETMMOCTb, Paauyc, TeMIleparypa,
170:¢ B3aMOCBSI3b. Hwnarpamma
«CHEKTpaJIbHBIIl  KJIacC — CBETUMOCTbHY.
3BE3pl  IVIAaBHOW  IOCJIEIO0BATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTBY IS

3BE3/] TJIABHOM MMOCIIEA0BATEILHOCTH

8.6

Buytpennee CTpOEeHue 3BE3.
CoBpeMeHHbIE MPEICTaBICHUS o]
NPOMCXOKICHNUU U dBoronny ConHIa U 3BE31.

ITansl XKU3HU 3BE3]

8.7

Mneunsii  Ilyte — Hama [anaktuka.
CnupanbHas CTPYKTypa lNanaktuxwu,
pacopenenenue 3BE3N, raza W IBUIM.
IMonoxxenne wu pgBwxenne CoJiHIIA B
lamaktuke. Ilmockas wu  cdepudeckas

IHOACHUCTEMBI TamakTukn

8.8

Tuner ramaktuk. PaguoranakTuku U

KkBa3apbl. UEpHBIE IBIPHI B A/Ipax rajJakTHK

8.9

Bcenennas.  Pacmiupenne — BceeneHHOM.
3akon XaOOma. Pas0eranue rajlakTHK.
Boszpact u paguyc Bcenennoii, Teopus
bospmioro B3peiBa. Mogens  «ropsuen

Bcenennoii». PenukroBoe HU3JIyUCHHUC

8.10

MacmtabHast ~ cTpykTypa  BcenenHoil.
Meraranaktuka. Hepeménusie npo6iemsl

aCTPpOHOMHU
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