MHUHUCTEPCTBO NPOCBEUIEHUS POCCUMCKOM ®EJIEPAIIUU
MunucrepcrBo o6pazosanusi CBepaji0BCKOM 001acTH
JenaprameHT o0pa3oBanusi AxMuHHCTpauuu . ExkarepunOypra

MAQOY COIMI Ne 147

PACCMOTPEHA ) COI'TACOBAHA YTBEP)KI[}%%Q\
na sacenannu LIM@ 3amecTuTens aupekTopa no VJ{ MAOV: ol
7 Lesut
/ benoboponosa JILA. '/ Wneuna E.A.

[Tpotokon Ne 1 ot «27» aBrycta 2025 r.  Ilpotokon Ne 1 ot «27» asrycra 2025 .

PABOYASA ITPOI'PAMMA
(ID 7990838)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb)

s ooygaromuxcs 10-11 kimaccos

Exarepunoypr 2025



HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ¢usuke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3anusaXx Pocculickon Oenepanun, peAN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 xmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiMm OI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpelIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJMMOCTh pealu3alrUd MEXKIPEIMETHbIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamMu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC LENH M3Y4YeHUS (PU3UKU HA YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1o rogam o0y4eHusl.

dusrka Kak Hayka o Hambosee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUHN 00 okpyskaromeM Mupe. LIkonpHBIN Kype PU3HKH — CHCTEMOOOpa3y O
JUIS. €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoii reorpadueri um acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJNOIMH B cdepe SHEpPreTHUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3ydyenne (Qu3MKH BHOCUT OCHOBHOM BKJIaa B (POpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarommxcs, B (OPMHUpPOBAHHE YMEHHH MPUMEHSThH
HAy4YHbII METOJI TO3HAHUS IIPU BBIIIOJHEHUH UMH YUEOHBIX HCCIIEIOBAaHUM.

B ocHOoBYy Kkypca ¢Gu3MKK JJI1 YPOBHS CpeIHEro ooOImiero oOpa3oBaHUs
MOJIOXKEH pAX WACH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUHU, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. BEE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS
¢uzuku ¢ pa3BuTMEM OOIIECTBAa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPoOIIeMamMu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcsi TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM TMpobiemMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JIeM pallMOHAIBHOTO MPUPOOTOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3HKA Ha YpPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBISOTCA (u3uUeckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POiu (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YJaronnuxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M JITAOOpaTOpHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOIIUI CIIMCOK YUYCHHYECCKUX
MPaKTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IepeyHe J1abopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLICHKH, OCYIIECTBISIETCA  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO0 IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IJIaHUPOBAaHUSA U
ocHamleHuss kaOuHeta ¢usuku. Ilpm sToM oOecmeunBaeTcss OBJAJCHHE
OO0y4aloUMMHCS YMEHHUSIMH MPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIETOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEII0KEHHBIX TUITOTES.

bonpioe BHMMaHWE YIENAETCS PEUIEHUI0 PAacUETHBIX U KadeCTBEHHBIX
3anay. IIpu 3TOM A pacy€THBIX 3a/1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3aJ1aHHOM (PU3UYECKOM MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3AKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HBIX pa3nemoB. /(s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBsSICHEHHE TIPOTECKaHWS (PU3MUECKHX SBICHUNW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BblOOpa (PU3MYECKOW MOJENU IJsi CUTyalud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusiMu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBI ypOBEHb Kypca
bu3MKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOT'O IMHUKIa. B kaOuHeTe (HU3WUKH JIOJDKHO OBITH
HEeoOXoAuMoe J1labopaTopHOE OOOpYJOBAHME JUISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyi0BaHUE.

JlemoHCTpanimonHoe o0OopynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTH W OOCCICYMBACT ITOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3YYaeMbIX SIBJICHUH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE ISl YYEHHYECKUX MPAKTHYECKUX pPadoT
dopMupyetcst B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
1abopaTOpHOTrO O00O0PYIOBAaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJOTOBBIX M IMGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUGPOBBIX Tab0paTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA W CTPEMIICHUS OOYYAIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIBCKOTO OTHOIIEHHUS K OKPY KAIOIITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa H3yYCHUS
OCHOB CTPOCHHMsSI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (opmupoBanne yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
dbu3HUeCKUX 3HAHUN M HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpeACTaBICHUN O poiu (DU3UKH JIST PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTikenne ITUX IeNield 00ecTeunBaeTCs PelieHneM CISAYIONUX 3a/aad B

MpoIecce u3yueHus Kypca GU3MKKA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPO(DU3UKH;

e (QopMHpOBaHHE YMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0oObsiICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs PAa3IMYHbIX 3aJad C SBHO 3aJaHHOM
¢uznuecko MoOJEeNblo, 3ajay, MOAPa3yMEBAIOLIUX CAMOCTOSITEIbHOE
co3/laHue (PU3NUECKON MOJCIH, aJICKBATHOU YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHHUPOBAHUS U TPOBEICHUS
bU3UYECKUX DKCTICPUMEHTOB, aHajlvd3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpeJICJICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOCKTHO-UCCIEI0BATEIBLCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wuzyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpEIHETO OOIIETO
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamme 1o (¢U3MKE TMepeyeHb JaOOpPaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€NaeT BHIOOP
NpOBEJICHUs JIa0OPAaTOPHBIX pPabOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIIHXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOT'0 TO3HAHMS

®uszuka — Hayka o npupoxae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Pomp »KcnepuMeHTa M TEOPUH B IPOLECCE II03HAHWUSA IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3nku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPHUTENbHBIE MNPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKCHUS.
Cucrema otcuéra. TpaekTopus.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOpPOCTH) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsAMOJMHEHHOE IBrKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYyTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUalbHOM TOYKH IO
OKPYKHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBHIO. YTJIOBass CKOPOCTb, JIMHEMHAS
ckopocTtsk. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIOMETP,
JNBH>KEHUE CHAPSIOB, LICNTHBIE U PEMEHHBIE NIEpEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KMHEMATHUYECKHUX XapaKTEPUCTHK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

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



N3mepenne yckopeHus: CBOOOIHOTO MaieHHUS.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

HccnenoBanne COOTHOMIEHHUS MEXAY MNYTSIMH, MPONUICHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE IMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU3OHTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurensHOCcTH  ['amunes. lIlepseii  3akoH  Hbrorona.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuninun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuaabHON Touku. TpeTuii 3akoH HproTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHoro TtarotreHus. Cuna Tsbkectd. IlepBas KocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU Teja B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpalaTeIbHOE JTBUKEHHE a0CONMIOTHO TBEPAOTO Tea.

MoOMEHT cubl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckne ycTpoWCTBA M NPAKTUUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepIuu.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U NAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buaesl paBHOBeCUS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YINPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM paBHOBECHS TBEPAOrO TeEla, HMEIOUIETO OCh
BpalEHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota cunbl. MOIIHOCTB CUJTBI.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedhopMUpoBaHHONW  TpyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJMU3HU
MOBEPXHOCTH 3E€MJIU.

[ToTeHnuanbHple W HEMOTCHIMATIBHBIC  CHJIBL. CBs3p  paboThI
HEMOTEHIIUABHBIX CHWJI C HM3MCHEHHUEM MEXaHWYECKOW HSHEPIUU CHUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOU SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoucTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
IPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yueHne aOCOMIOTHO HEYNPYroro yjaapa € MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MouiekysipHasi pU3NKa 1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHHUS MOJEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMOJICMCTBUSI YaCTHUI[ BeniecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJiesiei. Macca u
pa3mepsl MoJiekyi. KomndectBo BemectBa. [loctosiHHas ABoraapo.

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



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISAPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeoHEW KWHETHMYECKOW SHEPruM TEIUIOBOrO JBMKEHUs dvactull raza. [llkama
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['padguueckoe mpencTaBieHUE H30MPOLIECCOB: H30TEpPMa, H30X0pa,
n3o0dapa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE MPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCJTUHEHUM.

OnpiThl 0 TU(DPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita IllTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHSI.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchbl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE MU3MEPEHUM
00BbEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIT 3HEprust TEPMOJIMHAMUYECKOU
cUCTEMBI U criocoObl €€ n3MeHeHus. KonnmuectBo TermioTsl U padbora. BHyTpeHHss
SHEpPrus  OOHOATOMHOIO  MJAECAJbHOrO  rasa. Buuaesl  Temonepenayu:
TEIUIONPOBOHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUIOEMKOCTh BELIECTBA.
KosuecTBO TEmIIOTHI IpU TeTuionepeaaye.

[Tonsitue 06 aamabatHom mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOJMHAMUKH K wm3omporieccaM. I 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTs mpoLeccoB B MPUPO/IE.

TermoBble  MammHbl.  [IpuHOMIBL  AEWCTBHMS  TEIUIOBBIX  MAallWH.
[IpeoGpa3oBanuss HSHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMEHT MOJe3HOTO
JNeUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE TPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUIEOAEMOHCTpAIHS).

N3meneHne BHyTpeHHEH SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpIT 1Mo ananabaTHOMY pAacCHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxkcnepumenm, nabopamopHvie pabomsi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

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

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUs CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3anus. Y enbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

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

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

CriocoObl u3MepeHus BIAXKHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUNIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOMHUKHM, AUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXpPaHEHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3EKTPUUECKUI 3apsI.
Onektpuueckoe 1mone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  anekrpocratudeckoro  moiss.  [lotennuman.  PasHocTh
NOTeHIUANoB. [IpOBONHMKM W JOUIIEKTPUKKA B IJIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

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

TexHuyeckue yCTpPOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHbBIN anmnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TET.

DIEKTPUUECKOE T0JIE 3apSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOLIAau
IUIACTUH, PACCTOSIHUS MEXK1y HUMHU U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

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

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEMHu.

DNEKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaILICIIBHOE, CMEIIAHHOE COCIMHEHNE TPOBOAHUKOB.

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

DNEKTPOJABWKYIIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 117151 MOJTHOM (3aMKHYTOM) 3ieKTpruyecko nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAsi ~ NPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCcKui TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IpUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—n-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHL.

DJIEKTpUYECKM TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



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

TexHudeckre yCTpOMCTBA M TMPAKTHUYECKOE MPUMEHEHUE: aMIePMETD,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHOJI,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYIPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTHUBICHUS HWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUTOIIA/IN TONIEPEYHOI0 CEYEHUS U MaTepHalia.

CMmeliaHHOE COeIMHEHNE MTPOBOIHUKOB.

[Ipsimoe wu3MepeHHe >BIEKTpOABMKYIIEH cuibl. KopoTkoe 3amblkaHue
raJjbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 37IeKTpOABMKYIIEH CHUIIbl UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kiiacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMbl YpaBHEHUM, JuHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: Mmexanndeckoe NBIKEHUE B JKMBOW mpuponae, auddysus, ocMoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

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



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLHALNS,
raJbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropaHusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsT COBPEMEHHBIX MAaTE€pUajoOB, B TOM YHCIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoguHaMHuKAa

Tema 3. Macnummnoe none. I1eKmpomazHuUmMHas UHOYKUUA

[ToctossHHbIE ~ MarHuThl.  B3auMoneicTBME  NMOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM uHAyKiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX IOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JIMHWNA MarHUTHOU
WHIYKUWHU T10JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TOJI€ TMPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUWAH
MAarHUTHOTO TMOJsl JJIMHHOIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKOM. OnbIT OpcTtena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. J[BUKEHME 3apsAKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHue 3IIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUKU. OJIEKTPOABMXKYIIASA CWIA UHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe moJie. ODJIEKTPOIABIXKYIIAs Cujla HHAYKIUU B
IIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTHUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIMU MAarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON NHTYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopruvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbBLE KOJ1eOAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoyeOaHMUs.
Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u ($asza kosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun nNpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATBHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATBHOM KOJeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BhIHYKIEHHbIE MEXaHUUYECKUE
KoseOanus. Pezonanc. BeiHY)I€HHBIEC 2JI€KTPOMATrHUTHBIE KOJICOaHNS.

[lepemennbiii  TOK. CHUHYCOUIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUCHUE CHJIbI TOKa M
HaIpsKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTEeIbHONW CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocnenoBaTebHOM COCAMHEHUW PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUY JICKTPOTIEPEaauH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

UccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJIE€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanre mMepeMEHHOTO0 TOKa B ILENM W3 TOCJIEA0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE GOTIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacrnpoctpanenus. I[lepuona. CxopocTb
pacripocTpaHeHusi W JyiMHA BoOJIHBL. [lomepeyHbie W TPOJOJIBHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

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

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyYCHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit BoiHe. CBOWMCTBa
AJNIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEeIOMIICHUE, MOJsSpu3anus, AUPpaKius,
unTepdepennns. CKOpOCTb INEKTPOMArHUTHBIX BOJIH.

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

[TpuHUMIIBI paguOCBA3U U TEAEBUICHHS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHUKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak HCTOYHUK 3BYKA.

HabGmronenne oTpakeHHs ¥ IPETOMIICHUSI MEXaHUYECKHUX BOJTH.

Hab6mronenne natepdepeniinu u Audpakiiny MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
npesioMJIeHUEe, NOoAspu3anus, Judpakiuus, UHTEpPEpeHIIHS.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHENWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHoOuU cpexne. JIyu ceera. TouedHbI HCTOYHHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKarlie.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbI yroja TOJHOTO
BHYTPEHHET0 OTPaKEHUS.

Hucniepcus ceeta. CloxHBIN cocTaB O6emnoro ceera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. dopMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBast ontuka. WuTepdepenums cBera. KorepeHTHbIE HUCTOYHUKH.
VYcnoBuss HaOmMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipuzanms ceera.

TexHuueckne ycTpoWCTBA U NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE CBETA.
Ontrueckue npudopsI.

[TonHoe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

NccnenoBanne cBOCTB M300paKEHU B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Hab6monenne nucrnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydeHne criekTpa ¢ MOMOIILI0 THPPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



N3mepenue nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmonenue nucnepcun ceera.

Paspnesn 6. OcHOBBI CIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DWHILITEWHA.
OTHOCUTENBPHOCTh OJHOBPEMEHHOCTHU. 3aMEJICHHE BPEMEHU U COKpALIECHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHILIBIL.

CBs13b MaccCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI‘I/IH
ITOKOA.

Pazgea 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBsa3u SHEpruu PoToHA C €r0 YaCTOTOW. DHEprus
¥ UMITYJIbC (HOTOHA.
OTtkpeiTie u uccienoBanue Gororddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpapHenue DiHmTeriHa st pororddekra. «KpacHas rpaHuia
dboTorddexra.

JaBnenue ceera. OnwiTel I11. H. JIeGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHuueckre yCTpoWCTBA W MPAKTUYECKOE TMPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranne 3akoHOB BHemHEro ¢hoTo3ddexra.

Csetonuos.

Conuneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHIl.
[Inanerapnas Mmogmenbp aroma. lloctynater bopa. M3nydenuwe u mnormiomeHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyrou. Bumwl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aTOMa BOJOPO/IA.

BonnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckysipHo-BOIHOBOM
Ty aJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JTyYCHHE.

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



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopmna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TIpoTOHAa M HeuTpoHa. Hykmonnas mopens siapa ['eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. DNEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cuHTE3 €.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertobl HAOJIIOIEHUS U PETUCTPALIUN AJIEMEHTAPHBIX YaCTHII.

OyHnaMeHTagbHbIe B3auMoAeicTBus. EnuHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TUnK HOHU3UPYIOIINUX YACTHL.

Yuenuueckuii akcnepumenm, 1abopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKu€ 3BE3JbI, TUIAHETHI, WX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connine. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTHUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» ISl 3BE3]] TJIAaBHOM IOCJIEA0BATEIHbHOCTH. BHYTpeHHee CTpoeHue



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

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
I'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. UEpHbIE IBIPHI B sAIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, manet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Pons ¢u3ukm wW  acTpOHOMUHM B DKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM M 3THYECKON cdepax AesTEIHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAYYHOU KapTUHE MUPA, POJib (PU3NYECKOU TCOPUH
B (GOpMHpPOBAaHUM TIPEJCTAaBICHUNA O (UMYECKOM KapTUHE MHUpa, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymiecTBIsETCS ¢
Y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHUE CUCTEMBl YPaBHEHHUM, TPUTOHOMETPHUUECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
onpeiesieHne TIOMAAU MIOCKUX (GUryp u o0bEMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKABOW MPHUPOAE, KoJeOaTellbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHHUS B )KUBOW MPUPOJE, JCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUS KPUCTAIIMYECKOW PEMIETKH, CHEKTPaTIbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUW DJICKTPOIEpEAad, TIEHEPATOp IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKLMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIEC Pe3yJabTAaThl OCBOCHUS yueOHOro npeaMera «Ou3nKay JTOKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHE KU3ZHEHHOTO
OTBbITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIUHN 00YJAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TIPakIAHCKOIO
o0IIIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTEILHOM OpraHu3alluy;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IAaTPHOTUYECKOT0 BOCTIUTAHUSA:

chopMUPOBAaHHOCTH POCCUUCKOM TPaXIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIECHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3InyHbIM cdepaMm npodecCUuOHANBHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHN HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOIIEN CPEJIE HA OCHOBE
3HAHMS 1leJield yCTOWYMBOTO Pa3BUTHS YEJI0BEUECTBA;

pacHIMpeHre OmbITa JeATEeIbHOCTH HKOJOIMYECKOW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTh B IpoIlecce
U3y4eHHs  (U3MKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble ornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3MpOBaTh  MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIPENIETATh IETN JEeATSIBHOCTH, 3aJaBaTh IapaMEeTPbl W KPUTCPUU HX
TOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHMS B  paccMaTPHBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBl ¢ y4E€TOM aHaIM3a HMEIOITUXCS
MaTepHAIbHBIX U HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCIIEACTBUH JCSITCIIBHOCTH;
KOOPJIWHUPOBATh M  BBIMOJTHATH pabOTy B  YCIOBHSX PEaTbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KU3HEHHBIX TTPOOIIEM.
Ba3oBble ucciienoBaTebcKue TeCTBUS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUEBHIMA TOHSITHSIMU W METOJAMHU
bu3nUecKol HAYyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TOJYyYEHUI0 HOBOTO 3HAHHS, €ro
WHTEpIpeTalny, MpeoO0pa3oBaHUI0 W TPHUMEHEHUI0 B PA3NIUYHBIX YYeOHBIX
CUTYallUiX, B TOM YKCJIE IPU CO3/IaHUU YYE€OHBIX MPOCKTOB B 00JACTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIC CBS3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peIHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JIOKa3aTelIbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE€ PEIICHUS 3aJa4yd pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBCHHBIC 3aJauydl B 00pa30BaTEIBHOM
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (DU3HKH,

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3UKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICSITCTHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OpUrMHAJIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb NPOOJIEMBI U 33a4H, TOIMYCKAIONINE albTEPHATUBHbBIE PELICHMUS.

PabGora ¢ undgopmanmei:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOTO COAEPKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBISATh IIOWCK, aHaJIM3,
CUCTEMAaTU3aLMI0 M HHTEPIpETalri0o MHPOPMALMU PA3NIUYHBIX BHUJIOB U (POpM
HpeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa HMH(MPOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HDProHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECcypcocOepeKeHusi, MPaBOBBIX U  OATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEJIEBON ayIUTOPUH, BEIONpAs ONTHMAIBHYIO
(Gopmy mpencTaBiIeHHs U BU3yaIU3alUu.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYILIECTBJIAThH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M CMST4arth
KOH(JIMKTHI;



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

[IOHUMAaTh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

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

IIPUHAMATh LM COBMECTHOW  JCATEIIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKJIaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
o0t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTBI, OLICHMBATh HJEU C MO3ULUU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YHHUBEpPCAJIbHbIE YYeOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKM W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
CcOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PELICHHS PACUETHBIX U KAYECTBEHHBIX
3aj/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM MMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIMA B 00JacTH
(Gu3HUKYU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTENBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HMX pE3yJIbTAaTOB U
OCHOBaHUM;

HCIIOJIB30BaTh NMPUEMBI pedieKCUU JJIsl OLICHKU CUTYallMd, BIOOpAa BEPHOTO
peLICHUS;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHUS IO HX
CHIDKCHMIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPH aHAIU3€ Pe3ylIbTaTOB
eI TeIIbHOCTH,

IpUHUMATh Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e Pe3yIbTaToOB
eI TeIIbHOCTH,

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mporecce nocTmkeHUs JIMYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOIIMOHATHHBIN UHTCIUICKT, IPEATOoJIararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOPETYJIUPOBAHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBCHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMHU, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBAaTb HCXOJS M3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh IMIOHMMATh SMOIIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €ro IPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHPIUKTHI.

INPEIMETHBIE PE3YJIBTATHBI

K koniy oOyuenuss B 10 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX pOJib U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIHOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHallbHas TOYKa, MHEpIMaIbHas cUcTeMa OTcuéra, abCONMIOTHO TBEPIOE TENO,
WJICATBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYeCcKuX 3a1ay;

pacrio3HaBaTh (Qpu3HUecKue sIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



JJEKTPOJUHAMUKNA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  NPSIMOJHUHENHOE
JBIDKEHHE, CBOOOJHOE TAJEHUE Tel, JBWKEHHE [0 OKPYXXHOCTH, HWHEpIHUs,
B3auMojielicTBue Tel, nudy3usi, OpOYHOBCKOE JBHKEHHUE, CTPOCHUE >KUAKOCTEH
1 TBEPJIBIX TEJI, UBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKACHUH), TEIIIOBOE
paBHOBECHE, HMCHApPEHUE, KOHJCHCALUs, IUIABJICHUE, KPUCTAJUIM3alvs, KHUIICHUE,
BJIAJKHOCTh BO3/1yXa, MOBBIIICHUE JaBJICHUS ra3a IMPU €ro HarpeBaHUMU B 3aKPBHITOM
COCyZ€, CBSI3b MEXKAY IMapamMeTpaMu COCTOSHMSI Tra3a B H30MpPOIECcCax,
AJIEKTpU3aLUs TEJl, B3AUMOACHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOJIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, IEPEMENICHHE, CKOpPOCThb, YCKOPEHHME, Macca Teja, CHIa,
UMITYJIbC TeJla, KHHETHUYECKasi SHEpPrusi, MOTCHIIMAIbHAs SHEPrUsl, MEXaHU4eCKas
paboTa, MexXaHWUYECKass MOIIHOCTh, TPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBIC MCMOJB3yEMBIX BEJIMYMH, MX OO0O3HAYEHUS U CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BEIUUYWHY C JIPYTUMHU
BEJIMYMHAMH;

ONUCHIBATh H3YUYEHHbIC TEIJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPTUSI XaOTUYECKOrO JABUXKEHHUS MOJIEKYJ, CpeAHEKBaJIpaTUUHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JEUCTBUS TEIJIOBOTO JBUTATENs; TMPU OMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUM CMBICT HCIONB3YEMbIX BEIMYHMH, UX
0o0O3HAaYeHUsT W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MUECKYI0 BEIMUUHY C IPYTUMU BETUYUHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEITUYMHBI: IJICKTPUUECKUNA 3aps/l,
AIEKTPUUYECKOE MOJIE, HAMPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
IpU OINKCAHUU TPABUIBHO TPAKTOBaTh (PUIUYECKUN CMBICT HCHOIB3YEMbIX
BENMYMH, WX OOO3HAYECHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI ¥ MPUHIUIBIL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
MPUHLHUIT CYNEPIO3UIUN CHJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKY) TEOPUIO CTPOCHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPETHEN KMHETUYECKOW SHEPTUH TEIIOBOTO ABHXKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypoll, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJEKTPUYECKOrO 3apsana, 3akoH KyioHa, npu 3TOM pasnuyarh CIOBECHYIO
(bOpMyYyITHUPOBKY 3aKOHA, €r0 MAaTEMAaTHYE€CKOE BBIPA’KEHHE W YCIOBHUS (TpaHULIbI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOUCTB; Pa3nuuaTh yCIOBUS WX 0€30MACHOTO WCIOJIh30BaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBHI 1O HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEAJIONKEHHOTO OOOPYIOBaHUS, IMPOBOIUTH OIBIT H
dbopMyIHUpOBaTH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPCHUS (PU3MUYECKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBAThH YCTaHOBKY,
(GUKCHpOBATh PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYWH B
BUJIE TAOJUIT U TpadHKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOmroaTh mpaBuiia 0€30MMacHOTO TPyAa MPHU MPOBEACHUM HCCICIOBAHUNA B
pamMKax ydeOHOTO OKCIIEPUMEHTA, Yy4eOHO-HCCIICIOBATEIIBCKON W TPOCKTHOU
JCATEIBPHOCTH C WCIIOIb30BAaHUEM HM3MEPHUTEIIBHBIX YCTPOMCTB U J1a0OPaTOPHOTO
000opy1I0BaHMS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BBIOMpPATh (U3UYECKYIO MOJICINIb, BBIACIATh (U3UUYECKUE BEIUUYUHBI U (HOPMYIIHI,
HEOoOXOUMBIE JUIsl €€ pelleHus, MPOBOAUTHh PACUETHl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXACHHM C OMOpOd Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIPE/ICTaBIICHUS Y4eOHOW M HAy4IHO-TIOMYISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJyIaeMyI0 HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCETHEBHOU >KU3HU
JUTsE o0ecredeHus: 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMH
YCTPONCTBAMHU, NIl COXPAHEHUS 370POBBS M COOIIOECHUS HOPM IKOJIOTHIECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpyNIe C BBHIMOJTHCHUEM pPA3IUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYNNbl, pPAlMOHAIBFHO pacHpeieNarTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJIeKBATHO OIICHUBATH
BKJIaJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xoniy obyuenuss B 11 kJjacce mnpeaMeTHbe pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXXaTh CHOPMHUPOBAHHOCTD y OOYHAIOIINXCS YMEHHI:

J€MOHCTPUPOBATh HAa MPUMEpPAxX POJb W MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B TMPAKTHUECKON NEATEITHHOCTH IOJEH, IEeTOCTHOCTh M €IUHCTBO
du3ndecKoll KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS HW3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AICKTPUUYECKUH 3apsl, TIyd CBETa, TOUYCUHBI MCTOYHHUK CBETa, sACpHas
MOJIeb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO sApa NpHU pelIeHUH (HU3HUECKUX
3azay;

pacmo3HaBaTh (pu3nUeckue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJIMMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBHE
MarHuTOB, OJEKTPOMArHWTHAs WHIYKIWS, JEWCTBUE MArHUTHOTO TIONS Ha
IPOBOAHUK C TOKOM W JBIXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuus, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIEPCUS CBETA,
doToanekTpuueckuii 3 dekt (horodddekT), cBeTOBOE NaBlieHHE, BOZHUKHOBEHHE
JUHENYAaTOro CHEeKTpa aToMa BOJOpOAa, €CTEeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (DIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUUYECKYI0  MPOBOAMUMOCTh  Ppa3IUYHBIX  Ccpel) |
AIEKTPOMArHUTHBIC SIBJICHUS (TPOIECCHI), MCHONB3Ysd (U3UUECKUE BEIUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHLHMAIOB, AIEKTPOJBIKYIAs CHia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TOJsi, cuia Awmrmepa, cuna JlopeHna, WHIYKTUBHOCTD
KaTyIIKHU, SHEPTUs 3JIEKTPUUECKOrO0 M MAarHWTHOrO IOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOKa B IIpolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWJIAa JIMH3BI, TPU OMHCAHWH TPABUIBHO TPAKTOBATH (U3MUCCKUUN
CMBICIT HCIIONB3YEMBIX BEIUYMH, WX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITMYMHAMU;

ONHKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HUCIOIB3YS
dusnyueckre BENMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacaaa, SHEPTUsl CBA3U
aTOMHBIX SIJIEp, NpPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3bIBAIOIINE JaHHYI (U3UMYECKYI0 BEIMYMHY C JIPYTUMH BEIUYMHAMH,
BBIYUCIIATH 3HaUCHUE (DU3NUYECKONM BEJIMYHUHBI,

aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHBl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapaJlIeIbHOTO
COCIMHEHUsI NPOBOAHUKOB, 3aKOH J[oyma—JleHla, 3aKOH BJIEKTPOMATHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHaA 111 PoTtodrddekra,
3aKOH COXPAHEHUS JHEPruU, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpPaHECHUS
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUs] MAacCOBOTO 4ucia, mocTysarsl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, MPu dTOM pa3IndaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaXKEHUE U YyCJIOBUs (TpaHUIlbI, OO0JACTH)
MPUMEHUMOCTH;

ONpEeAEsATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi MPOBOJHUKA
C TOKOM, cuiIbl Amriepa u cuisl JIopeHiia;

CTPOUTh M OMHUCHIBATh H300pa)KEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pPKaJIOM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEIOBAHUIO (PU3HUECKUX SBICHUN U
IIPOLIECCOB C HCIOJIb30BAHMEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IPU 3TOM
dopmynupoBath MpoOieMy/3ajady W TUNOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMAJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMynHpoOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIMUYWH, TPU
TOM BBIOMPATH ONTHUMAJBHBIN CIOCOO HM3MEPEHUs W HUCIOJIb30BaTh M3BECTHHIC
METOJbI OLIEHKH MOTPEITHOCTEH N3MEPECHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOJIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOJYYECHHON 3aBUCHUMOCTH (U3MYECKUX BEIMYUH B BHIE TAOIUI] H
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MUCCIIEI0BaHMUS;

coOmoaTh mpaBuiia 0€30MacCHOTO TPyAa MPHU MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
JEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1aOOPATOPHOIO
000pyTI0BaHMS;

pemiaTth pacy€THbE 3aJa4d C SBHO 33aJlaHHOM (DU3UYECKOW MOJIEIbIO,
UCTIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCIOBUS 3aa4H
BbIOMpaTh (PU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIHI,



HeoOXonuMble NIl €€ pPEelleHUs, MPOBOAUTH PacyE€Thl U OLEHUBATH PEaJTbHOCTH
MOJIYYEHHOI'0 3HAaYCHUS (PU3HUECKON BEJTNYUHBI,

pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTMYECKU HENIPOTUBOPEUUBYIO
LIETNIOYKY pACCYKICHUU C OIOPOM HAa W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHU;

UCIIOJIb30BaTh ~ MPU  pEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TIpeACTaBlIeHUd Y4eOHON M Hay4YHO-MOMYJISIPHOM MH(POpPMAlLIUU, MOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUIBL JCHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
YKU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIETO MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
ISt o0ecriedeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
yCTPOMCTBaMU, JIJIsi COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH Cpele;

paboTatb B TIpyNIe C BBINOJIHEHUEM pAa3IMYHBIX COLUAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TIpPYMNIbl, PaLUOHAIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATh IEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/l K&KJI0T0 U3 YYaCTHUKOB I'PYIIIbI B PEILIEHUE paccMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (upp )
NPOrpamMmbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOTI'O ITIO3HAHUSA
1.1 ®u3rKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 brbmmorexa [TOK
' HHAYA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa OK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAaHEHHUSI B MEXaHUKE 6 1 1 bubmorexa OK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pasznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OcHoOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 Bubmorexa OK
https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BEIIIECTBA. 5 bubnuoreka [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 24




Paznen 4. QJJIEKTPOJAUHAMUKA

bubmuoreka [JOK
4.1 1
DICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocrosiHHBIN n1eKTpHYecKkuil TOK. Toku B 12 bubnuorexa [JOK
' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE BpeMmst 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




11 KUIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarnutHoe  moJjie.  DIeKTpoMarHUTHas 1 | 3 bubnuoreka [JOK
' HHIYKIHASL https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
)1 Mexanndeckue U 3JIEKTPOMarHUTHBIE 9 1 bubmuorexa [JOK
' KOJIEOaHMsI https://m.edsoo.ru/7f41c97¢c
29 MexaHndeckue U BJIEKTPOMarHUTHBIE 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97c
23 | Ommuxa 10 3 bubmorexa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI CIIEIUAIbHOM TEOpUH 4 1 bubnuoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢c
Wroro no pazgeny 4
Pa3zpnen 4. KBAHTOBAS PU3UKA
4.1 DeMEHTHI KBAHTOBOM ONTHUKU 6 bubmnorexa [IOK
https://m.edsoo.ru/7f41c97¢
4.2 Crpoenune atoMa 4 Bubmrorexa LIOK
https://m.edsoo.ru/7f41c97¢




4.3 ATOMHOE AP0

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6mmoreka [{OK
5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Paznen 6. OBOBILIAIOIEE IOBTOPEHUE
6.1 O6o0mmatroriee MOBTOPEHUE 4 bubnmorexa [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE BpeMst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KoiuyecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bceero H3Y4YeHH S o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl

| ®usuka — Hayka o npuponae. Hayunsie | bubnuoreka [JOK
METO/IbI II03HAHUA OKPYXKAIOIIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mmecto ¢puzuku B GopMupoOBaHUN

2 COBPEMEHHOM HAy4YHOW KapTHHBI MHUPA. 1 bubmorexa HOK

p . i p P ’ https://m.edsoo.ru/ff0c33e6
B IIPAKTHUYECKOM JEATEIBHOCTH JIFOACH
Mexannueckoe JIBUKEHUE.

3 OTHOCHTENBHOCTH MEXaHUYECKOTO | bu6moreka [IOK
nBkeHus. Ilepemenienue, CKOpOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMepHOE MPSAMOJIMHEUHOE | bubnuoreka [IOK
JOBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE MPSAMOJIMHEUHOE | bubnuoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c372¢

6 CBoOOMHOE  IIaJICHHE. Yckopenue | bubnuoreka [JOK
CBOOOIHOTO IMaEHUA https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiiHoe nuxenue. [[BrxeHue | bubnuoreka [JOK
MaTepuaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ffO0c3ada
[Ipunuun otHocuTenbHOCTH ['anmuies.

bu6mmoreka [JOK
8 WNHepunanbHble  CHUCTEMBI  OTCYETA. 1
. https://m.edsoo.ru/ffOc3bel
[Iepsriit 3ak0H HproTOHA

9 Macca  Tena. Cuna. [TpuHIMN | bubnuoreka [IOK

Cynepno3uiuu cuil. Bropou 3akoH https://m.edsoo.ru/ff0c3be8




HeroTona ais MarepuanbHOU TOUYKH

Tperud  3aKkoH Herotona JUIst

bubmuoreka [JOK

10
MaTepUaJIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro Ttsirorenus. Cuna

bubmmorexa [{OK
11 TSKECTH. [IepBas KOCMHYECKast
https://m.edsoo.ru/ff0c3d00
CKOPOCTH
bubnuoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
https://m.edsoo.ru/ff0c3el8
Cuna Ttpenus. KoadbduumeHt tpeHwus.
P b P bubmmoreka [IOK
13 Cuna CONpOTHBIEHUS TPU JIBUKEHHUH
https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HIIU Ta3e
[ToctymarensHO€ W BpamareabHOE

14 JBIDKEHHE a0COJIOTHO TBEPIOTO Tena. bu6moreka [IOK
MowmenT cunsbl. [lnewo cuibl. YcioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynec MaTepuaibHOU TOYKH,

15 CHUCTEMBI MaTepHaTbHBIX TOYEK. bubnuoreka [JOK
Nmnynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMnyJibca. PeakTuBHOE IBUKEHHUE
Pabota u MOITHOCTb CHUJIBI.

16 Kunernueckas sHeprusi mMarepuagsbHON bubmuoreka [JOK
Toukd. Teopema 00  H3MCHEHUU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPrUu
[TorennmansHas SHEPrusl.

[loreHunanpHas SHEprus 0
. P YIpYT bu6nuoreka [IOK
17 ne(pOpMUPOBAHHOU MIPYXUHBI.

IloTenumnanbHas SHEprus TCiia BOJIM3H
TIOBCPXHOCTHU 3eMin

https://m.edsoo.ru/ffOc461a




18

[ToTeHIManbHBIE W HEMOTCHIIMAILHBIC
cwibl. CBSI3b pabOTHI HETIOTEHIIMALHBIX
CHJI C H3MCHEHUMEM MEXaHUYECKOW
SHEPrud  CUCTEMBI  TeIl. 3aKoH
COXPAaHCHHUS MEXaHHYECKOW YHEPTHH

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

19

Jlaboparopuast paborta «lccrmenoBanme
CBA3M paboOThl CHJIBI C HW3MEHEHHEM
MEXaHWYECKOM DHEpruM Teja  Ha
IpUMEpe  PACTSKEHHs]  PE3UHOBOIO
KIyTay

20

KoutponsHast  paGota 1o  Teme
«Kunematuka. JlmHamuka.  3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJSPHO-
KUHETUYECKOM Teopuu. bpoyHOBCKOE
newkenne. Juddysus

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

22

XapakTep IBHKEHUS U B3aUMOJICHCTBUS
YacTHUI[ BellecTBAa. MoJenu CTPOCHHS
ra3oB, KUIAKOCTEH M TBEPABIX TEI

23

Macca MOJIEKYJI. KonunuectBo
BeniectBa. [loctosinnas ABoraapo

24

TennoBoe paBHoBecue. Temneparypa u
e¢ wusmepenue. lllkama Temneparyp
Llenbcus

25

Uneanpuenit raz3 B MKT. OcnHoBHOE
ypaBHeHne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AbGcomoTHas Temrmeparypa Kak Mmepa
cpenHen KMHETUYECKON SHEPIruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc511e




JIBU>KEHUS MOJIEKYJL. YpaBHeHue
MenneneeBa-Kianeitpona

27 3akoH JlanpToHa. ["a30BbIE 3aKOHBI
JlaboparopHast paborta «lccrmenoBanue

28 3aBUCUMOCTH  MEXAYy IapameTpamu
COCTOSIHUS Pa3peKEHHOTO ra3ay

29 N3omnponeccel B MI€aIbHOM ra3e M UX bubnuorexa [JOK
rpaduyeckoe npeacTaBieHNue https://m.edsoo.ru/ff0c570e
Bryrpennss SHeprus
TEPMOAMHAMUYICCKON CUCTEMBI "

30 crocoObl e€ u3MeHeHus. KommyecTBo bubnuoreka [IOK
TEIJIOTHI W pabora.  BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHsl OJHOATOMHOTO  HJCAITBHOTO
rasa

bu6mmoreka [IOK
31 Buael Tenonepenaun
https://m.edsoo.ru/ff0c5¢c36
ViaenbHasgd TEIUIOEMKOCTH  BEIIECTBA.
bu6mmoreka [JOK
32 KonunyectBo TETUIOThI npu
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AanadaTHbIN Mpoiecc

1 [IepBhIil 3aKOH TEPMOJAMHAMUKH U €r0 bubnuoreka [JOK
NPUMEHEHUE K U30IpoLieccaM https://m.edsoo.ru/ff0cSefc

34 HeoGparumocTh mporieccoB B MPHUPOJIE. bubmuoreka [JOK
BTopoii 3akOoH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Mpunmun nevicteus u KIIJ TeroBoi bubmuoreka [JOK
MAaIllUHBI https://m.edsoo.ru/ff0c600a

36 | Iuxn Kapno u ero KIIJ|

37 DKOJIOTUYECKHUE poOIIeMbI

TCIINIOSHCPTCTUKHN




Oo6o06maromuii  ypox «MonekynspHas

bubmuoreka [JOK

38
¢u3uka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KontponeHast  pabora mo  Teme
bubmmoreka [{OK
39 «Mounekynsipaas  ¢usuka.  OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
40 [TapooOpazoBanre ¥  KOHJACHCAIIHSL. bubnuorexa [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
A1 AOGcommoTHas u OTHOCHTEJIbHAS bubmmoreka [IOK
BJI&KHOCTB BO3/lyXa. HacelmenHslii map https://m.edsoo.ru/ff0c64d8
Teepnoe Tteno. Kpucrawmueckue u
4 amopdHbIe Terna. AHU3OTPOIHS CBOKWCTB bubmuorexa [JOK
KpuctauioB.  JKumakme — KpuCTaslIbL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepraIbl
[InaBnenue u KpUCTAJUTU3aLHsL.
bu6mmoreka [IOK
43 VnenbHasa TEIUIoTa IJIaBJICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumariust
bub OK
44 YpaBHEHHE TEIIOBOro OajaHca nommoreka L
https://m.edsoo.ru/ff0c6820
DNeKTpu3alusa Tel. DJIEKTPUUYECKUN
bu6mmoreka [JOK
45 3apsa.  JlBa  BuIA  AIEKTPUYECKUX
https://m.edsoo.ru/ff0cbbec
3aps10B
[IpoBogHUKH, JIUBJIEKTPUKU u
P P bubmuoreka [JOK
46 MOJYIPOBOJAHUKU. 33aKOH COXPAaHEHHS
https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOT 0 3apsija
Bzaumopneucreue  3apsios. 3akoH
. . bubmuoreka [JOK
47 Kynona. ToueuyHBIM 3JIEKTPUUECKUHU
https://m.edsoo.ru/ffOc6cesd
3apsin
48 Hanpsk€HHOCTD 2JIEKTPUYECKOTO IOJIS. bubnuoreka [IOK




[IpuHnun CYIIEPIIO3ULIUU
BIIEKTPUUECKUX TMIOJIEH. JInaun
HaIPSKEHHOCTH

https://m.edsoo.ru/ff0c6df2

49

Pabota cui 35IeKTpOCTaTUIECKOTO OIS,
Ilotennuan. Pa3HoCTh MOTEHIIMATIOB

bubmmorexa [{OK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I u JUDJICKTPUKHU B
OJICKTPOCTAaTUUCCKOM TI0JIC.
HI/ISHGKTPI/ILICCKZUI MMPOHHULIAEMOCTD

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7018

51

OnextpoeéMkocTh. Konnencarop

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTh TJTIOCKOTO
KOHJIEHCaTopa. OJHEprusi 3apsyKEeHHOIro
KOHJIeHCcaTopa

bu6moreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopuas pabota "U3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHiun [elcTBUST W MPUMEHEHUE
KOHJICHCAaTOPOB, KOITUPOBATHHOTO
amrmapara, CTPYHHOTO MIPUHTEPA.
DneKTpocTaTHYeCKas 3aluTa.
3a3eMiieHHe AIEKTPOIPHUOOpPOB

55

DJIEKTPUYECKUI  TOK, YCJIOBUSA €ro
cymectBoBaHus.  [locTOSHHBIA  TOK.
Cuna TOKa. Hamnpsokenue.
ConportuBnenue. 3akoH Owma s
ydacTka [enu

56

[TocnenoBarenbHoOE, napaiesibHOE,
CMEIIaHHOE COEIMHEHHE MPOBOIHUKOB.
JlaGopatopHass ~ paGota  «M3yueHue
CMEILIaHHOTO COETMHEHHSI PE3UCTOPOBY

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0




57

Pabota W MOLIHOCTH 3IIEKTPUYECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMma a1 MONHOM (3aMKHYTOM)
ANEKTPUYECKOMN LIETIH. Kopotkoe
3ambikanue. JlaGoparopHas  pabora
«U3mepenne DJIC ucTOYHMKA TOKA U
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

Pesepsubiit ypok. KonTposbHast padota
nmo teme  "DiekTpoauHamuka'  /
Bcepoccuiickas mpoBepodHas paboTa

bubmmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O606maromuit YpOK
«OnekTpoanHaMukay / Bcepoccuiickas
MpoBepoyHas paboTa

bu6moreka [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs TPOBOJAUMOCTH TBEPABIX
METAJLIOB. 3aBUCHUMOCTh
CONIPOTHUBIICHUS METAJIJIOB oT
TeMriepaTypbl. CBEpXIpOBOIMMOCTh

62

DJIEKTPUYECKMH TOK B  BaKyyMe.
CBoKCTBA JIEKTPOHHBIX ITYYKOB

63

[MomynpoBoiHUKK, WX COOCTBEHHAsh W
npUMecHasl MPOBOIUMOCTh. (CBOHMCTBA
p—n-niepexona. [lomynpoBoaHUKOBBIE
MPUOOPHI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae

64

ONEeKTpUYECKUd TOK B pacTBOpax u
pacriaBax IEKTPOJIUTOB.
ONEeKTPOIUTHYECKAS M CCOLMAIUS.
OneKTpoan3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

QHCKTpI/ILIeCKI/II/IV TOK B rasax.

bub6nunoreka [JOK
https://m.edsoo.ru/ff0c84ae




CamocToATenbHbIn u
HECaMOCTOSITEIbHBIM paspsl. MonHus.

[Inazma
DNeKTpUYECKUe MPUOOPHI M YCTPOHCTBA
66 |u Hf HpaKTI/Iqu)CKOE H;,I/IMI;HGHI/IG. 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0c86fc
[TpaBwia TexHUKH 0€30MIaCHOCTH
KoutponsHass  pabota mo  Teme
67 «DNEeKTPOCTATUKA. [TocTostHHBIIH | bubnuoreka [JOK
AIEKTpUUECKUN TOK. TOKM B pa3imuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PezepBHbIit ypok. O0oOmarmuii ypok 1 bubmuorexa [JOK
o TemaM 10 kitacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB TIIO 68
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11 KUIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero HU3yUyeHus o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
[TocrositHHbIE MarHUTBI u ux
| B3auMoOJieiicTBMe. MarHuTHOE TIOJIE. | bubmmoreka [IOK
Bexrop MarHuTHOW MHAYKUWH. JIMHMH https://m.edsoo.ru/ff0c9778
MAarHUTHOW MHIYKIIUH
MarsuTHO€ 1oJie TPOBOIHUKA C TOKOM.
. bubmuotexa [JOK
2 OngsIT Opcrena. BsaumoneiictBue 1
https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
3 Jlabopatopnast  pabdora  «UM3yueHue 1 1 bubmuorexa [JOK
MarHUTHOTO NOJIS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue  MarHMTHOTO  TIOJS  Ha
NpoBOJHUK ¢ TokoMm. Cuma Ammepa.
bu6mmoreka [IOK
4 JlaGopatopnast padota «VccrnemoBanue 1 1
. https://m.edsoo.ru/ff0c9ac0O
JNEUCTBUSI TIOCTOSIHHOTO MAarHuTa Ha
pPaMKy ¢ TOKOM»
JlelicTBUe  MarHMTHOro IOJS  Ha
bu6mmoreka [JOK
5 JBIKYILYIOCS 3apsKEHHYIO YaCTHUILY. 1
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6oTa cuibl Jlopenia
OnekrpoMarHuTHass MHAyKIus. [loTox
6 BeKTOpa MarHuTHOW wuHaykuuu. IJC |
WHIYKOUU. 3aKOH 3JEKTPOMArHUTHOU
nHaykuun Papazaest
7 JlaGopatopHas paborta «VccrnenoBanue | | bubnuoreka [IOK

SABJICHHUA BHGKTpOMaFHHTHOﬁ

https://m.edsoo.ru/ffOcal50




WHIYKIIUW

NHAYyKTUBHOCTD. SBaenune
camounaykuuu. JDJIC caMOUHIYKIINH.
DHeprusi MarHUTHOTO TIOJISI KaTYIIKUA C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

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

TexHuueckue  ycTpoicTBa M HX
IIPUMEHEHHE: TIOCTOSIHHBIE MAarHUTHI,
JJIEKTPOMArHuThl,  3JIEKTPOJABUIATEIb,
YCKOPUTENM DJJIEMEHTAapHBIX YaCTHIL,
MHJYKIMOHHAs [1eYb

10

O6oOmatomuii  ypok  «MarHutHoe
rnoJie. DJIEKTPOMarHuTHasI HHIYKIUSD)

bu6moreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponpHast  pabota mno  Teme
«MarnutHoe moJie. DJIeKTPOMarHuTHasI

WHITYKITUS

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoOoOgHBIE MEXAaHUUYECKHAE KOJIeOaHMs.
l"apmonnueckue KoJIeOaHusI.
YpaBHeHue TapMOHHYECKUX
koJsiebanuii. [IpeBpaiienue sHeprun

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

13

JlaboparopHas pabota «VccnenmoBanue
3aBUCHUMOCTHU nepuoaa MaJibIX
KojeOaHui Trpy3a HAa HUTU OT JUIMHBI
HUTHU U MacChl Tpy3a»

14

Konebarenbubiit  koHTYyp. CBOOOAHBIE
JNIEKTPOMArHUTHbIE  KojJeOaHus B
UJeabHOM KOJIe0aTeTbHOM KOHTYPE.
AHaNOTUs MEXIy MEXaHWYeCKUMHU U
ANEKTPOMArHUTHBIMU KOJIEOaHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820




®opmyna Tomcona. 3aK0H COXpaHEHUS

bubmuoreka [JOK
15 SHEPIrUM B UJCATHHOM KOJIeOAaTeIbHOM
https://m.edsoo.ru/ff0cb9c4
KOHType
[IpencraBnenue 0 3aTyXaroIIUX
KOJICOaHHSX. Brinyxiennbie
bubmmoreka [IOK
16 | mexanumdeckue kosiebanus. PeszonaHc.
https://m.edsoo.ru/ffO0cbb86
Brinyxaennasie ANIEKTPOMArHUTHBIE
KojeOaHus
[lepemennbid TOK. CHHYyCOUJAIBHBIN
MepEMEHHBIN TOK. MourHocTh
bu6moreka [IOK
17 IIEPEMEHHOTO TOKAa. AMIUIUTYJHOE U
. https://m.edsoo.ru/ffOcbd34
NEUCTBYIOILIEE 3HAUEHHUE CHJIBI TOKA U
HaIpsHKEHUS
Tpancdopmatop. [TpounsBoacTBo,
18 nepeaayda u noTpebaeHue
ANEKTPUYECKOMN SHEPrUuu
YerpoiicTBo u MPaKTUYECKOE
19 MPUMEHEHHUE SJEKTPUYECKOIO0 3BOHKA, bubnuorexa [JOK
reseparopa MepeMeHHOro TOKa, JIMHUI https://m.edsoo.ru/ff0cc324
3JeKTporepesad
DKOJIOTHYECKUE pHUCKH pu
MIPOU3BO/JICTBE 3JEKTPOIHEPI UH.
20 KynbTypa WCIIO0JIb30BAHUS
3JIEKTPO3HEPTUM B TMOBCEIHEBHOU
KU3HU
Mexanuueckue BOJIHBI, YCIIOBHS
)1 pacnpoctpanenus. llepuon. Ckopocth bubnuoreka [IOK

pacnpoCTpaHCHUsA W JJIMHA BOJIHBI.
HonepeqHLIe " PO AOJILHBIC BOJIHBL

https://m.edsoo.ru/ffOcca54




3Byk. CkopocTh 3Byka. I['pomMKocTh

bubmuoreka [JOK

22
3ByKa. BeicoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIC BOJIHBI, ux
. bubnuorexa [JOK
23 CBOMCTBA M  CKOpOCTb. [lIxana
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpunIUIIBEL pannoCBsI3u "
24 TeleBuJeHus. Pa3BuTre cpeacTB CBS3H.
Pagnonokanus
)5 KontponsHast pabora «KonebGanus u bubnnorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuneliHnoe acIpOCTpPaHEHHUE
26 CBpeTa B OHOPO HOI‘/'Il(z:) € 5 TOI:—ICHHBIP'I bubmmorexa [OK
POZHOM CPeie. https://m.edsoo.ru/f0cd350
HUCTOYHHK cBeTa. JIyd cBera
OtpaxxeHue cBeTa. 3aKOHbI OTPaKEHUS
. bu6mmoreka [IOK
27 ceera. [locTpoenne wu300pakeHUW B
https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKajie
[Ipenomnenne CBETA. [TonHoe
. bu6mmoreka [JOK
28 BHYTpEHHee oTpaxkeHue. l[IpenenbHbIN
https://m.edsoo.ru/ff0cd7f6
YIoJI OJIHOTO BHYTPEHHETO OTPaKEHUs
29 JlaGopatopnast pabora «lM3mepeHue bubnuorexa [JOK
IOKA3aTels MPEJTOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. IlocTtpoeHne u300pakeHHMA B
. bubmuoreka [JOK
30 | nuuze. @opMyna TOHKOW  JIMH3BIL
https://m.edsoo.ru/ffOcddle
VYBenuueHue JIuH3bI
31 JlaboparopHas pabota «HccrenoBanue
CBOMCTB M300paKeHUH B JIMH3aX)
3 Mucnepcust cera. CloXHBIA COCTaB

6enoro cBera. llger. JlabGopaTopHas




pabora  «HaOmionmenue  aucnepcuu

CBETa»
13 Wntepdepenms  ceera.  Audpaxmms bubnuorexa [JOK
ceta. Jludpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [Tonepeynocts CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue npubOpsl U yCTPOWCTBA U
yCJIOBUS UX 0€30MaCHOTO MPUMEHEHUS
['panutist MIPUMEHUMOCTHU
. bubnuoreka [JOK
36 | knaccuueckod MexaHuku. IloctynmaTsl
- https://m.edsoo.ru/ffOcf862
CHeNUaIbHOU TEOPUU OTHOCUTEITLHOCTH
OTHOCUTENHHOCTh  OJHOBPEMEHHOCTH.
bu6moreka [IOK
37 3aMeJIeHHe BPEMEHM U COKpAILCHUE
https://m.edsoo.ru/ff0cfad2
JUTAHBI
DHeprus ¥ HUMIYJIbC PEISATUBUCTCKON
. bu6mmoreka [IOK
38 yacTullbl. CBsA3b MacChl C DHEPrUeu M
https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPrusi MoKos
KonTposbHas pabora «OnTuka.
. bu6mmoreka [JOK
39 OCHOBEI celnHaIbHON TEOpUU
https://m.edsoo.ru/ffOcf6£0
OTHOCHUTEIILHOCTH»
40 ®otoubl. Popmyna [lnanka. DHeprus u bubnuoreka [JOK
uMITyasCc GoTOHA https://m.edsoo.ru/ffOcfel6
A1 OTtkpbiTHE u HCCIIeIOBaHUE bubnunorexa [JOK
dotorddekra. OnbiTe A. I'. Cronerona https://m.edsoo.ru/ffOcffc4
3aKOHBI otodddexra. YpaBHeHHE
. . ¢ O P bubnuoreka [JOK
42 DOWHIITeWHA JUTSt dororddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortosdpdexra
43 HaBnenne cBera. Omnweitet  I1.  H. bubmuoreka [JOK




JlebeneBa. XUMHUECKOE  JIECUCTBUE

https://m.edsoo.ru/ff0d04a6

cBeTa
Texuuueckue yCTpOMCTBA u
44 MPAKTUYECKOE MIPUMEHEHHUE:
($hoTOMIEeMEHT, OTONATIHK, COTHESTHAS
Oarapesi, CBETO MO
45 Pemenne 3amau mo Teme «DIEMEHTHI bubmmoreka [{OK
KBaHTOBOM OMTHUKN https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbIThl
bubmmoreka [IOK
46 Pesepdopna mo paccesHUIO O-9aCTHIIL.
https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenb aroMa
bubmuorexa [JOK
47 [Toctrynatel bopa 1
https://m.edsoo.ru/ff0dOafa
Wznyuenne u mnornouieHue (HOTOHOB
bu6mmoreka [IOK
48 MpU TIEPEX0Jie aToMa C OJHOTO YPOBHS
. https://m.edsoo.ru/ff0dOafa
SHEPruM Ha Ipyroil. Buael ciekTpos
BosHoBeIe cBorcTBa yacTuil. BoyHbBI fe
49 Bbpowis. KopnyckynsipHo-BOJHOBOW bubnunoreka [JOK
nyanu3M. CIOHTaHHOE U BBIHYKJICHHOE https://m.edsoo.ru/ff0dOca8
W3JIy4eHUE
OTtkpbITHE PpaguOaKTUBHOCTU. ONBITHI
50 Pesepdopna mo omnpeneneHnio cocraBa bubmmorexa [TOK
POOPA pea https://m.edsoo.ru/ff0d0fd2
PaaOaKTUBHOIO M3IIYy4EeHUS
CpouctBa amb(da-, Oera-, ramma-
51 n3iny4yeHus. BiusgHue paguoakTHBHOCTU
Ha YKUBbIE OPraHU3Mbl
50 OTKpbITHE TPOTOHA U  HEUTPOHA. bubnmnoreka [JOK

N3oTomsl. Anbda-pacnan.

https://m.edsoo.ru/ff0d1162




DNEeKTPOHHBIM M TIO3UTPOHHBIM OeTa-
pacnaz. I'aMma-usnydeHue

53

OHeprusi CBSI3U HYKJIOHOB B siIpe.
SnepHble peakuuu. SINEpHBIM PEakTop.
[TpobGnemsr, MEPCIEKTHBEI,
JKOJIOTUYECKHE  aCIEeKTbl  SACPHOU
SHEPTreTUKHU

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

54

OnemeHTapHble 4YacTulbl. OTKpbITHE
nmo3uTpoHa. MeTtoasl HAOMIOAEHUS U
PEruCTpali  AJIEMEHTAPHBIX YaCTHII.
Kpyrnsiii  cron  «®yHIaMeHTAIbHBIE
B3aNMOJICUCTBHS. Emnnacrso
(bu3nuecKou KapTHUHBI MUpa»

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

OTansl pa3BUTHS aACTPOHOMMUH.
[IpuknagHoe W MHPOBO33PEHUYECKOE
3HAYEHUE acTpoHOMHUHU. Buja 3BE3aHOTO
Heb6a. Co3Be3aus, SpKUE  3BE3MIBI,
IUIAHEThl, WX BHIUMOE JBIKCHHE.
ComHeyHas cucreMa

56

CounHiie. ConneyHas AKTUBHOCTD.
Hctounuk sueprun CoJiHIa U 3BE3]T

57

3BE31bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE31BI TNIABHOW MOCIIEI0BATEILHOCTH.
Bnyrpennee CTpOEHUE 3BE3I.
CoBpeMeHHbIE MpeICTaBJICHUS o
MPOUCXOKACHUU U 3Bosronuu CoJiHIa
H 3BE3]

58

Mneunsid Ilyre — Hama ["amaktuka.
Ilonoxenne u npwkenue ConHLa B




lNanmaktuke. I'anaktuku. YEpHble ABIPBI
B sJIpax rajakTHK

59

Bcenennas.  Pa3Oeranme  rajakTuHK.
Teopus bonsioro B3peiBa. PemmkroBoe
n3nydeHue. MeraranakTuka

60

Hepemennsie mpo0ieMbl aCTpPOHOMUU

61

KontponpHass  pabota  «DJeMEHTHI
aCTPOHOMHUHU U aCTPOPUIUKI»

62

Oo6o6maromuit ypok. Ponb ¢usuku u
aCTPOHOMHUH B SKOHOMHYECKOH,
TEXHOJIOTHUECKOM, COITMaJIbHOM u
aTHYECKON  cdepax  NIeATETbHOCTH
YeloBeKa

63

O6oOmatomuii ypok. Pomp um mecto
(U3UKM 1 aCTPOHOMHUHU B COBPEMEHHOM
HAy4YHOM KapTHHE MHUpA

64

O6o6matomuii ypok. Pois pusndeckoit
TEOpUU B (dhopMupoBaHUn
MpeACTaBICHUN 0 (GU3MUECKOW KapTHHE
MuUpa

65

O06001aromun YPOK. Mecto
(M3UYECKON KapTUHBI MHpa B OOIIEM
psly  COBPEMEHHBIX  €CTECTBEHHO-
HAYYHBIX TPEACTABICHHUNA O IPUPOJIC

66

PesepBHbIl ypok. MarnutHoe moue.
ONEeKTpOMarHuTHas NHIAYKIHS

67

PesepBHubiii  ypok. Ontuka. OCHOBBI
CHEelUaJIbHON TEOPUU OTHOCUTEIBHOCTH




68 Pesepubiii  ypok. KBanToBas ¢usmka. | bubnuorexa [JOK
DNEeMEHTBI aCTPOHOMHUU U aCTPOPUUKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMmble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMsI

10.1

JleMOHCTpHpOBaTh Ha IPUMEPAX POJIb U MECTO (PHU3UKHU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHUHBI MHpA, B pa3BUTUU COBPEMEHHOU

TEXHUKHU U TEXHOJIOTHM, B TPAKTHYECKOU IEATEIIBHOCTH JIFOJAEH

10.2

Y4uuThIBaTh T'paHUIBl MPUMEHEHUS H3YYEHHBIX (DU3HUECKUX MOJIENEH:
MaTepuajgpHas TOYKa, HMHEpUUalbHAas cHCTeMa OTcuéra, aOCOIIOTHO
TBEPJIOE TEJIO, UJICATBHBIN I'a3; MOJEIN CTPOEHUS Ta3oB, KMIKOCTEW H
TBEPABIX TEJN, TOYEYHBIA DIIEKTPUUYECKHM 3apal — IpU pEUIeHUH

(buznueckux 3aaa4y

10.3

Pacno3naBaTth ¢usnueckue siBieHUs (Tpolecchl) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISPHO-KUHETUYECKOH TEOpuu
CTpOEHHUs  BeUIeCTBa M  DJEKTPOJAUHAMHMKHU:  PaBHOMEPHOE H
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JABM)KEHHE, CBOOOJHOE IMaJeHue
TeN, JBUKEHUE IO OKPYKHOCTH, HWHEpLUs, B3aUMOJEHCTBHUE TEIl;
muddy3us, OpOyHOBCKOE IBIKEHHE, CTPOCHUE KHUIKOCTEH M TBEPIBIX
TeJ, U3MEHEeHHe 00bEMa TeJl P HarpeBaHUU (OXJIAXKICHUU), TEINIOBOE
paBHOBecHe, HCHapeHHe, KOHJEHCAlus, IUIaBJIICHHE, KpUCTaIM3aIus,
KUIIEHUE, BJIAXKHOCTh BO3/yXa, IMOBBIIICHHE IaBJICHHUS ra3a IMpU €ro
HarpeBaHWM B 3aKPhITOM COCYZAE, CBS3b MEXKIy IapamMeTpamu
COCTOSIHUA Ta3a B M30IpoIleccax; MEeKTpU3alus Tel, B3aUMOIeHCTBUE

3apAa0B

10.4

OnuceiBaTh ~ MEXaHMYECKOE  JIBUOKEHUE, HCIOJIb3yd  (U3UYecKue
BEJIMYMHBI: KOOPJAMHATA, IyTh, HEpEeMEIEHHE, CKOPOCTh, YCKOPEHHE,
macca Tela, CHUJa, MMIYJIbC Tejla, KHHETHYecKas  BHeprus,
NOTEHIMAJbHAs SHEpPrus, MexaHudeckas palboTa, MeXxaHUYecKas
MOIHOCTh; MPHU ONHUCAHUM MPABWIBHO TPAKTOBAaTh (PU3UUYECKUN CMBICI
UCMOJb3YeMbIX BEIMYUH, UX OOO3HAueHWs W eIUHMIBI, HaXOJUTh
(GopMyInbl, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIUYUHY C JPYTHMHU

BCINYHNHaAMUN

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA T€I U TEIJIOBEIE SABJICHUA,

HCTIOJIB3YA (bI/IBI/I‘-IeCKI/IC BCJIMYUHBI: HOAaBJICHHUC Ta3za, TCEMIICpaTypa,




CpeIHss KHHETHYECKas DHEPrusi XaOTUYECKOTO MABWKCHHS MOJEKYI,
CpPEeHeKBaJpaTHUYHAs CKOPOCTh MOJICKYJ, KOJHUYECTBO TEILIOTHI,
BHYTPCHHSISI DJHEPrusi, paboTa rasza, Ko3hPUIMEHT MOJIe3HOTO JAeHCTBHS
TEIUIOBOTO  JBUTATENsI; TMPH ONWCAHWW TPABWIBHO TPAaKTOBATh
(U3HYECKUIl CMBICT HCIIOJB3YEMBIX BEJIMYMH, WX OOO3HAYCHUS U
SMHMIIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIONINE TAaHHYIO (U3HUECKYIO

BCJIIMYMHY C APYTrUMHU BCIMYUHAM

10.6

OnuceiBaTh HU3y4YEHHbIE DJIEKTPUYECKHE CBOWCTBA  BEIECTBA U
JNIEKTpUYECKHe  sBJIEHUSA  (TpoLEeCcChl), HUCHOJIB3YS  (U3NYECKUE
BEJIMYMHBI: JIEKTPUUYECKHUH 3apsill, JEKTPUUECKOE 110JIe, HAPSHKEHHOCTD
MOJIsI, TIOTEHLMAN, PAa3sHOCTh MOTEHIUAJIOB; MPU OMHCAHUM IPABHIBHO
TpPakTOBaTb  (PU3UYECKHII  CMBICI  HCIOJIB3YEMBIX  BEIMYMH, UX
0003Ha4YeHMsI U €AMHHULIBI; YKa3bIBaTh (JOPMYJIbI, CBSA3BIBAIOLINE IAHHYIO

(u3MYECKYIO BEIMUMHY C APYTUMHU BETUYUHAMU

10.7

aHAIM3UPOBATh  (U3WYECKUE TPOIECCHl U  SIBICHUS, HCIOJb3Ys
(u3nyeckue 3aKOHBI M MPUHIIMIIBL: 3aKOH BCEMUpPHOTO TArotenus, I, Il u
III 3axonbl HpIOTOHA, 3aKOH COXpaHEHUsI MEXAHMYECKOW SHEPTHH, 3aKOH
COXPAHEHHs HUMIYIbCA, MPUHLMII CYNEPHO3UIMH CWJI, IPHUHLHAI
PaBHONpAaBHs  MHEPUHMANBHBIX  CHCTEM  OTCYETA;  MOJIEKYIAPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHHS BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpEIHEH KHHETUYECKOW DHEPIUM TEIUIOBOTO JBW)KCHHS MOJICKYl1 C
aOCOJIIOTHOW TeMIlepaTypoil, TMEpBBI 3aKOH TEPMOJMHAMUKH; 3aKOH
COXPAaHEHHs DIIEKTPUYECKOro 3apsaaa, 3akoH Kynona; npu stoMm
pa3nuyaTh CIOBECHYIO (DOPMYIMpPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPQYKEHUE U YCTIOBUS (TPaHULIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATE OCHOBHEBIE IIPUHLIUIIbLI ,I[CI>'ICTBI/I${ MalllMH, HpI/I60pOB u
TEXHHYCCKHUX YCTpOﬁCTB; pas3jiniyatb  yCJIOBHA - UX 0e30I1acHOTO

HCIIOJIb30BaHUs B HOBCCHHCBHOﬁ KHU3HHU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 MCCIICOBAHUIO (PM3UYECKUX SBJICHUN W
IPOIIECCOB C HMCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPCHUU; TPHU
3ToM (opMmynupoBath MpoOieMy (3aadyy) U THUNOTE3y Y4eOHOTO
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYI0BaHuUsA,

IMPOBOAUTDH OIIBIT U (l)OpMy.]'II/IPOBaTB BBIBObI

10.10

OCYH.[GCTBJ'IHTL MMPAMBIC U KOCBECHHBIC NU3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCIIMYHH,
IIpu 3TOM BLI6I/IpaTB OINTHMAJIbHBIN CITIOCOO HU3MCPCHUSA U HUCIIOJIB30BATh

HN3BCCTHBIC MCTOAbI OLICHKHU HOFpCIHHOCTCP’I I/I3MepeHI/II71

10.11

HccnegoBaTh 3aBUCHMOCTH MCKAY (I)I/ISI/I‘{CCKI/IMI/I BCIMYKWMHaAMHU C

HCIIOJIb30BAHHUEM MPAMBIX HSMCpCHHﬁ; Ipru 9S5TOM KOHCTPYUPOBATH




YCTaHOBKY, (UKCHUPOBATh pE3yJAbTaThl IOJYYCHHOW 3aBUCHMOCTH
(u3MUECKUX BETUYHMH B BUJC TaOMUIl U IpadHKOB, AENaTh BBIBOJIBI 110

pe3ysibTaTaM UCCIIEOBaHUs

10.12

Cobnromate  mpaBwiia  0e30macHOTO  TpyZJa TpU  TPOBEICHUU
UCCIIEJIOBAaHUM B paMKax y4eOHOro  JSKCIIEpUMEHTa, YydeOHO-
WCCIIEIOBATENILCKOM M IPOEKTHOM JEATEIBbHOCTH C HCIOJIB30BAHUEM

U3MEPUTENIbHBIX YCTPOUCTB U 1a00OpaTOPHOTO 000PYAOBAHUS

10.13

Pemrate pacu€rHeie 3amauu ¢ SBHO 33JaHHOW (PU3MUYECKOW MOJIEINBIO,
UCIONIb3YS (U3MYECKHE 3aKOHbl W TNPUHLMUIBI, HAa OCHOBE aHalu3a
YCIIOBHS 3a7]a4i BHIOMPATH (PU3UUYECKYIO MOJIEIb, BBIICIATh (PU3NUECKUE
BETMYMHBI U (OpPMYJbl, HEOOXOAUMBbIE Al €€ pEelIeHUs, MPOBOIUTH
pacuéThl U OLIEHUBATh PEAIbHOCTDH MOJYYEHHOTO 3HAYEHHs] (PU3NYECKOM

BCIINYNHBI

10.14

Pemats Ka4ueCTBEHHbBIE 3a/1a4u: BBICTpanBaTh JIOTUYECKHU
HEMPOTHUBOPEUMBYIO IEMOYKY PACCY)KICHUW C OMOPOW Ha H3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (I)I/IBI/I‘—IGCKI/IC SABJICHUSA

10.15

Wcnonb3oBath mpu  pemieHMH  y4eOHbIX  3a/Jad4  COBPEMEHHBIE
nH(OpPMALlMOHHBIE TEXHOJOTHUHM JJIsi [OHWCKA, CTPYKTYPHUpPOBAHUA,
WHTEpIpeTalil W MpeACTaBlIeHUs Y4eOHOM W Hay4YHO-TOIMYJISPHOM
nHpopMaluY, TOJYYEHHOM W3 pPA3JIUYHBIX HCTOYHHKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTh mpUMEpHl BKJIaJa POCCHUICKUX M 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOUIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHit

10.17

Hcnonbs3oBaTh TEOPETHUECKUE 3HAHUS IO (PHU3MKE B TIOBCEIHEBHOM
YKU3HU T oOecrieueHrs 0€30MacHOCTH MPH OOPAIEHHH C TPUOOpaMHU U
TEXHUYECKUMHU YCTPOMCTBAMHU, [Tl COXPAHCHHUS 3I0OPOBbSI U COOIIOICHUS

HOPM 3KOJIOITHYC€CKOI'O ITIOBCACHUS B Oprmanmeﬁ cpeac

10.18

Paborats B rpynomne € BBIIIOJIHCHHUEM PA3JIMYHBIX COLUAIBHBIX poneﬁ,
IIJIaHUPOBATDb pa60Ty rpyuribl, pairOHaJIbHO pacipeaciiaTb
00sA3aHHOCTH U IUIAaHUPOBATb  ACATCIIbBHOCTbL B  HCCTAHAAPTHBIX
CUTyalludXx, aJACKBATHO ONCHUBATHL BKJIAJ KaXIAOI0 H3 YYACTHHUKOB

TPyl B pElIeHHe pacCMaTpUBAEMON PO OIIEMBI

11 KITACC

Kon

IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOCHUSI OCHOBHOM




NpoBepPsieMOro
pe3yJbTara

06pa30BaTeJ’[LHOI7I NnporpamMmsl CpeaHET 0 oﬁmero 06pa3OBaHI/Iﬂ

11.1

JleMOHCTpHpOBATh Ha MPUMEPAX POJb U MeCcTO (pu3KMKHU B (POPMHUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHBl MHpA, B PA3BUTHUM COBPEMEHHOU
TEXHUKM M TEXHOJOTHH, B MPAKTUYECKON JEATECIBHOCTH JIFOACH,

IIEIOCTHOCTD ¥ €JMHCTBO (PU3MUYECKON KapTUHBI MHpa

11.2

YYNUTEIBATh rpaHulObl MPUMCHCHUA HU3YYCHHBIX (bI/ISI/I‘-IGCKI/IX MOIIGJICI\;II
TOYCUHBIN BHGKTpI/I‘-IGCKI/Iﬁ 3apsan, AAa€pHasd MOJACIb aTOMa, HYKJIOHHAasd

MOJIeNIb AaTOMHOTO si/ipa MpHU pelIeHUH (PU3NUECKUX 33134

11.3

PacnioznaBate (usnueckue sBieHUS (TpoLecchl) U OOBIACHATH WX Ha
OCHOBE 3aKOHOB 3JIEKTPOJMHAMHUKHN U KBAaHTOBOM (DPU3MKHU: AIIEKTpHUUECKas
MIPOBOJMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEHCTBUS
TOKa, B3aMMOJICHCTBUE MAarHUTOB, JJIEKTPOMAarHWTHAas  MHAYKIUS,
JeiCTBHE MarHUTHOTO MO0JISI Ha IPOBOJAHUK C TOKOM M JIBHKYIIMICS 3aps/,
AJIEKTPOMAarHUTHBIE Kosie0aHus u BOJIHBI, MPSIMOJIMHEHOE
pacnpocTpaHeHue CBeTa, OTpaXKeHHe, MpeIoMJIeHHe, HHTephepeHLns,
TUpaKIys U MoJspU3alys cBeTa, JUCTIEPCHs CBeTa, (POTOINEKTpUUYECKUI
addext (hoTorddekT), cBETOBOE NaBlICHUE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOPOJA,  €CTECTBEHHass U HCKYCCTBEHHas

PaanOaKTUBHOCTD

11.4

OnuchIBaTh 3YYCHHBIC CBOMCTBA BEIIECTBA (JIEKTPUUCCKHE, MarHUTHBIC,
ONTHYECKHE, DIICKTPUUYECKYI0 MPOBOJUMOCTh pa3IMYHBIX Cpen) |
JJICKTPOMArHUTHBIC  SBJICHUS  (IIPOLIECCHI), HCIOJB3YyS  (U3HYECKHE
BEJIMYMHBI:  DJIGKTPUYECKHH  3apsi], Cujla TOKa, DJIEKTPUUYECKOe
HaIpsHKEHUE, DJICKTPUYECKOE COMPOTHUBIICHHE, PA3HOCTh IOTCHIIHMAJIOB,
OJIC, paboTa TOka, WHAYKIMS MAarHUTHOTO IOJsI, CHia AmIepa, cuiia
JlopeHna, WHAYKTHBHOCTh KaTYyIIKH, OJHEPTUsS JJICKTPHUUYECKOTO H
MarHuTHOTO TIOJICH, IEpPHOJ M YacToTa KoyieOaHWH B KoyieOaTeIbHOM
KOHType, 3apsii ¢ CWila TOoKa B Tpolecce TapMOHUYECKUX
ANIEKTPOMArHUTHBIX KoJieOaHul, (POKYCHOE pacCTOSHHE M ONTHYEeCcKas
CWja JIMH3BI, TIPU OIMMCAHUU TPABUJIBHO TPAKTOBATh (PM3HUYECKUN CMBICI
UCTIONIb3YEMbIX BEJIMYMH, WX OOO3HAUYEeHUS U €IWHUIIbI; YKa3bIBaTh
(hopMyIbl, CBSI3BIBAIOIINME JAHHYIO (DU3MYECKYI0 BEIHYMHY C JIPYTHMH

BCINYHNHaAMUN

11.5

OnuceIBaTh HU3YUYCHHBIC KBAHTOBBLIC SBJIICHUA U IIPOLECCHI, HCIIOJIb3Ys
(I)I/ISI/I‘IGCKI/IC BCJIMYUHBI: CKOPOCTH JJICKTPOMATHUTHBIX BOJIH, JIHAHA
BOJIHBI M 4YaCTOTa CBCTA, OSHEPIrUA U UMIIYJIbBC (I)OTOHa, nepunon

nojypacmnana, SQHCPrud CBA3HM aTOMHBIX AACp, IpU ONMMCAHUHN ITPABUIIBHO




TPaKTOBaTh  (PU3MYECKUN CMBICI  HCIOJIb3YEMBIX  BEJIHYMH, UX
0003HaYEHUS U EAMHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(GU3NYECKyI0 BEIMYMHY C APYTUMHU BEIMYMHAMH, BHIYUCISATH 3HAUCHHE

(bU3HYECKON BEIIMYNHBI

11.6

Ananmu3upoBath  (puU3MYECKHE TPOLECCHl W SIBICHUS, HCIIOJB3YS
¢usnyeckne  3aKOHBI M OpUHOUNBL:  3akoH  Oma,  3aKOHBI
IOCJIEZIOBATEIBHOIO U MapajlIeIbHOIO COEIUHEHHSI MPOBOJHUKOB, 3aKOH
JIxoyns — JleHma, 3aKOH DJIEKTPOMAarHUTHOW WMHAYKLIMM, 3aKOH
MPSIMOJIMHENHOIO PacHpOCTPAaHEHUsI CBETA, 3aKOHBl OTPa)KEHUS CBETa,
3aKOHBI TIPEJIOMJICHUS CBETa, YpaBHeHUE DWHINTEHHA 171 PoTordhdexTa,
3aKOH COXpaHEHHUsl DSHEPIruM, 3aKOH COXPAaHEHHs HMIIyJbCa, 3aKOH
COXpaHEHHUS JJIEKTPUYECKOTO 3apsia, 3aKOH COXpPAHEHUS MacCOBOIO
yKcia, mnocryiaarbl bopa, 3akoH pajMOaKTUBHOTO pacmnaja; IpH 3TOM
pasznuyaTth CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPaKEHUE U YCJIOBUS (FpaHMIIbI, 00JIaCTH) TPUMEHHUMOCTHU

11.7

OHpe)Ie.]'ISITB HaIpaBJICHUEC BCKTOpa HWHAYKOHMKW MArHuTHOrO  I1OJIA

MIPOBOJTHUKA C TOKOM, CHJIbI AMmiepa u cuisl JlopeHiia

11.8

CTpouTh M ONKCHIBATh M300paKEHUE, CO3[AaBACMOE IUIOCKHM 3EpKajioM,

TOHKOU JTUH30H

11.9

BBIMONHATE AKCIEPUMEHTHI TI0 WCCIICAOBAHUIO (DU3WYCCKHUX SIBICHHHA W
MPOIECCOB C HCIOJBb30BAaHUEM NPSMBIX M KOCBEHHBIX H3MEpPEHHIA; TpU
sToM (GOpMYIHpOBaTh MpoOieMy (3adady) W THIOTE3Y Yy4yeOHOTO
IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 IPEII0KEHHOTO 000pYyIOBaHUS,

IPOBOAUTH OMBIT U (OPMYITUPOBATH BHIBO/IBI

11.10

OCYH.[CCTBJ'ISITB IIpsAMBIE 1 KOCBCHHBLIC N3MCPCHUA (bl/I3I/I‘IeCKI/IX BCJIIMYNH,
IIpu 5TOM BI>I6I/IpaTI) ONTUMAJILHBIA CIIOCOO HU3MCPEHUA U HCIIOJb30BaTh

HN3BCCTHBIC MCTOJbI OLICHKHA HOFpGH.IHOCTGﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBath 3aBUCHMOCTH (DU3MUYECKUX BEIUYMH C HUCIOJIB30BAHUEM
IPSIMBIX U3MEPEHHI; PU TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATh
pe3yapTaThl MOJYYEHHOW 3aBUCHUMOCTH (DU3MYECKUX BEIMYMH B BHUJEC

Ta6J'II/II_[ n rpa(bHKOB, ACJIaTh BbIBOABI 110 PE3yjibTaTaM UCCICAOBAHUA

11.12

CobOmroate  mpaBuyia  0€30MacHOrO  TpyAa IHpH  NPOBEACHUU
UCCIIEIOBAaHUI B paMKax y4eOHOro  JKCIepUMEHTa, YydeOHo-
UCCIIEN0BATENBCKON M IPOEKTHOM JEATEIBHOCTH € MCIOJb30BAaHUEM

U3MEPUTENBHBIX YCTPONCTB U J1ab0paTOpHOTO 000y 10BaHUS

11.13

Pemate pacu€THble 3amauM ¢ SBHO 3aJlaHHOW (DU3MYECKONH MOJENbIO,
UCTOJIB3Ys (U3NYECKUE 3aKOHBI M MPUHIIUIIBI; HA OCHOBE aHallM3a YCIOBUS

3aga4du BLI6I/IpaTB (I)I/I3I/I‘-ICCKyIO MOJCJIb, BEIACIATH (1)I/I3I/IHCCKI/IC BCIIMYHHBI




u GopMyInbl, HEOOXOAUMBIE sl €€ pPEUIeHUs, NMPOBOAUTH PACUYETHI U

OLCHUBATL PCAJIbHOCTDb IMMOJTYUCHHOI'O 3HAYCHU A (1)I/I3I/I‘-I€CKOI71 BCINYHHBI

11.14

Pemars Ka4ueCTBEHHBIE 3a1a4u: BBICTPaNBaTh JOTUYECKHU
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKIACHUWA C ONOPOM HAa H3Y4YEHHBIE

3aKOHBI, 3aKOHOMECPHOCTH U (1)I/I3I/I‘-I€CKI/I€ SABJICHUA

11.15

Wcnonb3oBarh mpu  peumieHMH — y4eOHbIX  3a7ad  COBpPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTMH IS TOUCKA, CTPYKTYpHUPOBAHMUS,
UHTEpPIPETAllMM U MPEJICTaBICHUs y4yeOHOM M HaydyHO-NOMYJISpHOU
nH(poOpMallUY, TOIYYEHHON W3 pAa3IMYHBIX HCTOYHUKOB; KPUTUYECKH

aHAIIM3UPOBATH MOJy4aeMyI0 HH()OPMALUIO

11.16

OOBSICHATh TPUHIUIBI JEUCTBUS MAIIWH, MNPUOOPOB M TEXHHUYECKUX
YCTPOMCTB; pa3nuyaTh YCJIOBHS UX O€30IacCHOr0 HCIOJIb30BAHUS B

MOBCEIHEBHOMN KU3HU

11.17

[IpuBoauTe mpuUMeEpbl BKIAAa POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb3oBath TeopeTHuyecKre 3HaHUS N0 (PU3UKE B IOBCETHEBHOM KU3HU
st obecrieueHrss 0€30MacHOCTH MpU  OOpalieHuu ¢ NpudopaMu U
TEXHUYECKUMH YCTPOMCTBAMHU, JUIsl COXPAHEHHs 310POBbS M COOIIONECHUS

HOPM 3KOJIOTHYECKOTO TIOBECHUS B OKPYKAIOIICH cpere

11.19

PaGorath B rpymnme C BBINOJHEHHWEM pAa3IMYHbIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYIIIbL, PAIlHOHAIBLHO PACIPENENATh 00S3aHHOCTH U
IUTAHUPOBAaTh JESTEIbHOCTh B HECTAaHJAPTHBIX CHUTYalMsX, aJeKBaTHO
OLICHMBATh BKJAJ K&KIOIO M3 YYACTHUKOB TPYNIbl B pEIICHUE

paccMarpuBaeMoii pooIeMbl




MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

Kon Kona nposepsiemoro
IIpoBepsiemMble 31€MEHTHI COAEPKAHUS
pasaena 3JIeMeHTa

OU3NKA 1 METOIbI HAYHYHOI'O [IO3HAHU A

®usnka — Hayka o npupone. Haydnele merons!
1 MTO3HAHMS OKPYKarOIEro MUpa. Pounb
JKCIIEPUMEHTA M TEOPUHU B IPOLIECCE MO3HAHUS

IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

MopaenmupoBanne  GU3UYECKUX  SBJICHUN |
npoueccoB. Hayunble rumnoressl. ®uznueckue
3aKOHBI M TEOpPUH. ['paHUIBI MPUMEHHUMOCTH
1.2 ¢uznyeckux 3aKOHOB. [IpMHIUI COOTBETCTBHUSI.
Pons m wmecto ¢usukun B GopMHUpOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHpA, B

MPAKTUYECKOU NESITEIbHOCTH JIOJICH

2 MEXAHHUKA

KMHEMATHUKA

Mexannueckoe aBrxkeHue. OTHOCHUTEILHOCTH
2.1.1 MexaHudyeckoro aBmkeHus. CucremMa OTCUETa.

Tpaektopus

[Tepemenienue, CKOpPOCTh (CpemHsisi CKOPOCTb,
MI'HOBEHHAas CKOPOCTbD) u YCKOpEHHUE
2.1.2 MaTepUaIbHON TOYKH, HMX IMPOEKIMU Ha OCH
2.1 cuctembl koopauHat. ClloKeHHe TIepeMEIeHU 1

CJIOKCHUC CKOpOCTeﬁ

PaBHOMEpHOE U PABHOYCKOPEHHOE
IPSIMOJIMHEMHOE JIBHKCHUE. I'padpuxu
2.1.3 3aBUCUMOCTU KOOPJAUHAT, CKOPOCTH, YCKOPEHMS,
INyTH U TIEPEMEUICHUS MaTepUalbHOW TOYKH OT

BpEMCHU

2.14 CBoOoHOE mageHue. Y cCKopeHrue cB0O0HOTO




HaacHus

2.1.5

KpuBosmueiinoe  nBumkeHue.  PaBHOMepHOe
JBUKEHUE MATEPUAIBHOM TOUKH 110 OKPY>KHOCTH.
VYrnoBast CKOPOCTb, JIMHEHAsA CKOpocCTh. [lepuon

1 yacrora. L{eHTpocTpeMuTeabHOe YCKOpeHUE

2.1.6

Texanueckue YCTPOMCTBA: CIIUJIOMETD,
JBWKCHHE CHApSJOB, LENHbIE M PEMEHHBIE

nepeaadn

[IpakTnueckue paboThl. M3MepeHre MrHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOILEHUS MEXTY
NyTSMH, PO ICHHBIMU TEJIOM 3a
MOCJIEZIOBATEIbHbIE paBHbIE POMEXYTKHU
BPEMEHH MpPHU PABHOYCKOPEHHOM JBM)KEHHUU C
Ha4aJIbHOM CKOPOCTBIO, paBHOM HyIo. M3yueHne
JNBUKEHHUS] [IapuKa B BS3KOW  JKHMJKOCTH.
WN3yuenne  naBWKEHUs ~ Tena,  OPOIIEHHOTO

TOPU30HTAJIBHO

2.2

JUHAMUKA

2.2.1

[Ipunun otHocutenbHOCcTH ["anmunes. IlepBeiit
3akoH Hplotona. HMHepuuanbHble  CHCTEMBI

oTcuéra

222

Macca tena. Cuna. [IpuHImn cynepno3uiu cri

223

Bropoii 3akon HproToHa s MaTepuanbHOM
TOYKU B MHepIManbHOU cucteme otcuéra (MCO).
Tperuit 3akoH HplooToHa a7 MaTepUaIbHBIX

TOUYCK

224

3aKoH BCCMHUPHOI'O TATOTCHUS. Cuma TSKECTH.

HepBa;I KOCMHYCCKAA CKOPOCTD. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHHs
CKOJIBKEHUS W cujga  TPEHUs  IOKOS.
Kospduunent tpenus. Cuna CcoONpoTUBIEHUS

IIpUu ABWXKXCHUU TECJIa B JKUAKOCTU HUJIU I'a3C

2.2.7

HOCTyrIaTe.HBHOG U BpallaTCIbHOC IBWXKXCHUC




a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMeHT cHuabl OTHOCHTEIILHO OCH BpaliCHUA.
[Inmeqo cuibl. YcnoBuss paBHOBecUs TBEPIOTO
tena B ICO

229

Texnuueckue YCTPOMCTBA: MO IIIATTHAKH,

ABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTel. W3yueHue IBHOKCHUS
Opycka 1O  HaKJIOHHOM  IUIOCKOCTH  IOA
JNEUCTBHEM HECKOJbKMX cuil. MccmenoBanue
3aBUCHMOCTH CHJI YNIPYTOCTH, BO3HHUKAIOIIMX B
nepopMupyeMoil  Npy)KHHE U PE3UHOBOM
oOpasle, OT BEJIMYMHBI HUX JAepopMaiuu.
HccnenoBanue ycinoBuUM paBHOBECHS TBEPIOTO

TE€JIa, UMCIOIICTO OCh BpAalllCHUSA

2.3

3AKOHbI

COXPAHEHUMA B MEXAHUKE

23.1

NmMmnynsc  maTepuallbHOM  TOYKH,  CHCTEMBI
MaTepHaabHBIX TO4YeK. Mmmynsc cunbl

HN3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH  coxpaHeHuss umnyiaeca B HCO.

PeakTuBHOE IBHKEHUE

233

Pabora cuier

234

MOoONIHOCTh CHIIBI

235

Kunernueckas OHEpIusi MaTCpHaHBHOﬁ TOYKH.

TeopeMa 0 KHUHETUYECKOI YHEPTUHU

2.3.6

[MorenmmaneHass  sHeprus.  [loTeHuuanbHas
SHEprusi ynpyro aeGopMHUpOBaHHOW MPY>KUHBI.
[ToTennmansHas SHeprusi  Tena  BONM3U

IMOBCPXHOCTHU 3eMun

2.3.7

IloTeHnManbHblE W HEINOTCHIMAIbHBIE CHIIBIL.
CBs3b pa6OTLI HCMMOTCHIIMAJIbHBIX CUui C
W3MEHEHHEM MeEXaHH4YEeCKOM OHEPTHUU CUCTCMBbI

Tell. 3aKOH COXpaHCHUA MEXaHHYECKOH SHEPrun

2.3.8

anyrne " HCYIIPYTUEC CTOJIKHOBCHHA

239

Texauueckue YCTpOﬁCTBaZ ABUXXCHUC PAKCT,




BOJIOMET, KOIIEp, NPYKUHHBIN TUCTOJIET

2.3.10

[Ipaktuyeckue  pabotel.  M3yueHuwe  cBS3M
CKOPOCTEH  Ted IpPU  HEYIPYyroM  ynape.
WccnenoBanue  cBsi3u  pabOTBl  CHIIBI  C

W3MCHECHHEM MEXaHMICCKOM OHCPruu TCiIa

MOJIEKVJISAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJIIPHO-KUHETUYECKOM TEOPHUU

3.1.1

OcHoBHbIE MIOJIOKEHUS MOJIEKYJIIPHO-
KMHETHYECKON TeOopuu. bpOyHOBCKOE JBH>KEHHE.
Huddysus. Xapakrep JBAKECHHUS u

B33HMOI[€I7[CTBI/I$I qacCcTHll BEICCTBa

Moenu cTpoeHus ra3oB, KUIKOCTEH U TBEPIBIX
Tell U OOBICHEHWE CBOWCTB BEIIECTBA HA OCHOBE

ITHUX MOJeIIeH

3.1.3

Macca  wmonekyn. KonmyecTBOo — BemiecTsa.

IToctostnHaas ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmeparypa u  e€

m3mepenue. [lkana remneparyp Lenscus

3.1.5

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKOU TEOPHUH

HACaJIbHOI'O ra3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa cpenHeit
KUHETUYECKOM HHEPruM TEIUIOBOTO JBM)KCHHUS

yacruil raza. [llkana remneparyp KenbBruna

3.1.7

VpaBuenune Kianeiipona — MengeneeBa. 3akoH

JlanpTOoHA

3.1.8

['a30BBIC 3aKOHEI. I/ISOHpOHCCCH B HJICAaJIbHOM
ras¢ C IIOCTOSAHHBIM KOJIHMYCCTBOM BCIICCTBA.

U30TepMa, H30Xopa, n3obapa

3.1.9

TexHudeckne yCTpoucTBa: TEpMOMETP, OapoOMeTp

3.1.10

[Ipaktuyeckue paboTel. V3MmepeHue Macchl
BO3JyXa B KJIaccHOM KoMmHare. MccnenoBaHue
3aBUCUMOCTU MEXIY IapaMeTpaMUu COCTOSHUS

pa3peKEeHHOTO ras3a




3.2

OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmonnHamuueckass  cucreMa.  BHyTpeHHsA
DHEPrus  TEPMOAUHAMUYECKOM  CUCTEMBI W

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonmnuectBo TtemnoTel m paborta. BHyTpeHHSS

SHEPrud OAHOATOMHOI'O NACAJIBHOT'O Ira3a

3.2.3

Buael  Temsomepenaun:  TETUIOMPOBOIHOCTD,
KOHBEKIIMs, W3JIydeHue. TemmoéMKocTh Tea.
VnenrHasgd TeIUIOEMKOCTH BEIIECTBA. Pacyér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPCaAYC

3.2.4

[IepBblii 3ak0H TepmoaMHaMHUKH. lIpruMmeneHue
IIEPBOTO 3aKOHa TEPMOTUHAMUKHA K
uzonpoueccaMm. ['paduyeckas UHTEpIpeTALUS

paboThl Taza

3.2.5

Tennoele MamuHbl. [IpuHOUIBL  OEHCTBHS
TEIUIOBBIX MaluH. [IpeoOpa3oBaHusi SHEPruu B
TerIoBbIX MamuHax. KoaddumueHnt mose3Horo
nevicteust (manee — KIIJI) TermoBol MalivHbL
[uxn Kapuo u ero KITJ]

3.2.6

Bropoii 3akon TepmonnHamuku. HeoOpaTtumocTh
MPOLECCOB B Mpupojie. TerioBble IBUTATEIH.

DKOJIOTHYECKHE HpO6J'IeMBI TCIINIOOHEPI€TUKU

3.2.7

Texnuueckue YCTpOICTBA: JIBUTaTEJIb
BHYTPEHHETO CropaHusi, OBITOBOM XOJOIMJIbHUK,

KOHJTUITHOHED

3.2.8

[Ipaktuueckue paboTel. M3mepeHue yaenbHOM

TEILUIOEMKOCTH
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AT'PETATHBIE COCTOSAHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[Tapoo6pa3oBanue u koHaeHcanus. Mcnapenue u
KUTIeHHe. YJenbHas TemioTa napooOpa3oBaHUsl.

3aBUCHMOCTD TEMIICPATYPhI KUIICHUA OT AAaBJICHUA

3.3.2

AOcomoTHAsET ¥ OTHOCHUTENIbHAS  BJIAXKHOCTH

BO3ayxa. HacelmeHHbIi nap

333

Teépnoe teno. Kpucramnmueckue u amopdHbie




Tena. AHM3OTPONMS  CBOMCTB  KPHUCTaJIOB.

Kunkue kpucramisl. CoBpeMEHHbIE MaTEpUAJIbI

3.34

[InaBnenne wu  KpucTauM3auus. Y JelbHasd

TeruioTa miasieHus. Cyonumanus

3.3.5

YpaBHEHHE TEIIOBOTO OanaHca

3.3.6

TexHuueckue  yCTpPOWCTBA:  THTPOMETp W
IICUXPOMETP, KaJIOpUMETD, TEXHOJIOTHH
MIOJIy4EHHUS] COBPEMEHHBIX MAaTepHalOB, B TOM

YUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTUH

3.3.7

[IpakTnueckue pabGoThl. M3MepeHne BIaXKHOCTH

BO3/yXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATUKA

4.1.1

OnekTtpuzanys Ten. ONeKTpudeckuil 3apsn. /[[Ba

BUA DJICKTPUYCCKUX 3apsa10B

4.1.2

[TpoBOTHUKY, TUANEKTPUKH U TIOTYITPOBOIHUKN

4.1.3

3aKOH COXpaHEHUs IEKTPUIECKOTO 3apsaa

4.1.4

B3aumopeiictue 3apsanoB. 3akon Kymona

4.1.5

DIIEKTPUYECKOE noJie. Hanpsixénnocthb
anekTpudeckoro nois. [IpuHnun cynepno3unuu.

JInaun HaHpﬂ)I(éHHOCTI/I QJICKTPHUYCCKOT'O ITIOJIA

4.1.6

PaGoTta CHJI OJICKTPOCTATUYCCKOI'O I10JIA.

IMTorennuain. PasHoCTh IOTEHIINAIOB

4.1.7

HpOBO)IHI/IKI/I U OUIDJICKTPUKH B IIOCTOAHHOM
QJICKTPHYCCKOM I10JI€C. I[I/ISJ'ICKTpI/I‘leCKaH

IMPOHUIACMOCTDb

4.1.8

DIIEKTPOEMKOCTb. Konpencarop.
ONEKTPOEMKOCTh  IUIOCKOIO  KOHJEHCATopa.

3HepI‘I/I$I 3apsKEHHOTO KOHACHCATOpa

4.1.9

Texuuueckue YCTPOMCTBA: DJIEKTPOCKOTI,
JJIEKTPOMETP,  JJIEKTPOCTATHYECKass  3alluTa,
3a3eMJICHHE 3JIEKTPONpHOOpPOB, KOHJEHCATOpP,

KCEpPOKC, CTPYHHBIN IIPUHTED

4.1.10

[IpakTueckue paboTBhI. N3mepenune




IEKTPOEMKOCTH KOHJICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

YcaoBus CYIICCTBOBAaHUA IIOCTOSIHHOT'O
SJICKTPUYCCKOT'O TOKa. HUcrounuku Ttoka. Cmia

ToKa. IIoCTOAHHBINA TOK

4.2.2

Hanpsokenue. 3akon OMma ai1s yyacTka Lenu

4.2.3

DNEeKTpUUECKOe  COMPOTUBIEHUE. Y JENIbHOE

COIIPOTHUBJICHUEC BEIICCTBA

424

HOCJ’IGI{OB&TGJ’IBHOG, mapajiCJIbHOC, CMCIIAHHOC

COCANHCHUC ITPOBOAHUKOB

4.2.5

Pabora snekrpuueckoro toka. 3akoH [[xoyms —

Jlenna

4.2.6

MOIIHOCTD 3JIEKTPUUYECKOTO TOKA

4.2.7

anekTpoaBmwkymas cwia (manee — DIJC) wm
BHYTPEHHEE COMPOTHBIICHUE WMCTOYHHKA TOKA.
3akon Oma s TOJNIHOM  (3aMKHYTOHM)

3JIEKTpUUECcKOH 1enu. KopoTkoe 3aMbIkaHue

4.2.8

DneKTpoHHas IIPOBOJIUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh COTNPOTUBIICHUS
METaJJIOB oT TEMIEPATYpPHI.

CBepXnpoBOIUMOCTb

4.29

DNeKTpuyeckuii TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHAs H npuMceCHasds
MMPpOBOANMOCTD IMOJIYIIPOBOIHUKOB. CsoiicTBa p-n

nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

:‘)HCKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJIUTAX.

QHGKTpOHI/ITI/I‘leCKaH JUCCoranusi. 9JICKTpOJ'IPI3

4.2.12

QHGKTpI/I‘IeCKI/II\/'I TOK B razax. CaMoCTOSTCIbHBIN
1 HECAaMOCTOSATEIbHBIN paspsna. Paznuunbie THIIBI

CaMOCTOATCIIBHOTO pa3psia. Moanus. [1nazma

4.2.13

Texnuueckue YCTpPOUCTBA: amIepMerp,

BOJIbTMCTD, peocrTar, HCTOYHHUKH TOKa,




3JIEKTPOHArpeBaTENIbHbIE pubOpHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBIICHHUs], BAKYYMHBIH JUOJ, TEPMUCTOPHI
U (HOTOPE3UCTOPBI, TMOIYIMTPOBOJTHUKOBBIA TUOJI,

raJilbBaHHUKa

4.2.14

[IpakTnueckue pabotbl. M3yueHue cmerniaHHOro
COCIIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wuncTtouHuka TOKa U €ro
BHYTpEHHEro comnpotuBienus. HabOmonenue

ANIEKTPOJIH3a

11 KJIACC

Kon
pasnena

Kox nposepsiemoro
3JIeMeHTa

IIpoBepsieMbie 3JIeMEHThI CO/IePKAHUSA

4

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE IIOJIE. 9JIEKTPOMATI'HUTHA A MHAYKIWA

4.3.1

IToctosaunrle Maruutel. B3aumoneiicTBue

ITOCTOSIHHBIX MarHuToOB

4.3.2

MaruutHoe mosie.  BekTtop — MarHuTHOM
uHaykiuu. [Ipunnun cyneprnosunuu. Jluauun
MarHuTHOM wuHAYKIMU. KapTtuHa uHUiA
MarHuTHOM WHAYKIIMK TIOJII TTOCTOSHHBIX

MAarouToOB

4.3.3

MaruuTHoe 10Jie NPOBOJHMKA C TOKOM.
Kapruna nuHMH 1OJS JJIMHHOTO MPSIMOTO
IPOBOJHMKA M  3aMKHYTOI'O  KOJIBLIEBOTO
IPOBOJIHMKA, KaTYIMIKKM C TOKOM. OmnbIT
Opcrena. BzanMopelcTBue ITPOBOJAHHUKOB C

TOKOM

4.3.4

Cuna Amnepa, €€ MOAYJIb U HaIIPAaBJICHUE

4.3.5

Cuna JlopeHua, e€ MOIynb W HalpaBJEHUE.
JIBH>KEeHHUE 3apsKEHHOU YaCTUIBI B
OJIHOPOJHOM MAarHUTHOM moJjie. PaGota cuiiel

Jlopenua




4.3.6 SIBIIeHUE DIEKTPOMATHUTHOW HHAYKIIUU
437 [ToTok BekTOpa MarHUTHOM MHAYKLIMU
OJC wunaykuuu. 3aKOoH 3IIEKTPOMATHUTHOU
4.3.8
nHaykunu Papanes
BuxpeBoe  anexrtpuueckoe mone. DIJC
WHIYKIIUM B  TPOBOJHHUKE, JBIKYIIEMCS
439 [OCTYNAaTE€IbHO B OJHOPOJHOM MAarHUTHOM
noJie
4.3.10 [IpaBusio Jlenma
NHnykTuBHOCTB. SfIBIEHME CAMOMHIYKIUU.
4.3.11 OJ1C camonHayKIIUM
4.3.12 DHeprusi MarHUTHOTO TOJIS KATYIIKKA ¢ TOKOM
4.3.13 DNIEKTPOMArHUTHOE TT0JIE
Texnnueckue YCTPOMCTBA: IIOCTOSIHHBIE
MAarHuThl, AEKTPOMArHUTHI, IEKTPOIBUTATE b,
4.3.14 YCKOPUTENH 37EMEHTapHBIX YaCTHII,
MHAYKIUOHHAS 11€Yb
[IpakTuueckue paboTHI. Nzydyenune
MarHuTHOTO TOJIA KAaTylIKd C  TOKOM.
4.3.15 HUccnenosanue NEUCTBUA HOCTOSIHHOTO

MarouTa Ha pPaMKy C TOKOM. HCCJ’ICI{OB&HI/IC

SIBJIICHUS 3H€KTpOMaFHHTHOﬁ HHAYKIUHU

5 KOJIEBAHU A 1 BOJIHbBI
MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA
Konebarenbnas cucrema. CBoboaHbIE
koneOanusi.  ['apMoHuyeckue  KoJeOaHHUS.
>11 Ilepuon, wyacrora, ammmtyna u  (dasa
Kose0aHuit
5.1 [IpyxuHHBIM  MasTHUK. MareMaTnueckui
312 MasTHUK
YpaBHeHHE  TapMOHMYECKUX  KOJeOaHUil.
5.1.3 Kunematnueckoe m AMHAMUYECKOE OINHUCAHHE
K0J1e0aTEeIbHOTO JIBHKECHUS
5.1.4 [IpeBpamienue 3HEpPrUM OpU TAPMOHUYECKUX




kosnebanusax. CBSA3b aMIUIMTYIBl KoJeOaHHUH
UCXOJHOM  BEIUYMHBI €  aMIUIMTyJaMu

KOJIeOaHUH €€ CKOPOCTH B YCKOPEHUS

Konebarenbublit KOHTYP. CBobOoaHbIE

SJICKTPOMArHuTHBLIC KoJieOaHHus B njacaJlbHOM

5.1.5 KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXIY
MEXaHUYECKUMH M JJIEKTPOMAarHUTHBIMU
kosiebanusmu. ®opmyna TomcoHa
3aKOH COXpaHEHUs SHEPruu B UACATHLHOM

516 KOIIe0aTeTbHOM KOHTYpE
BriHyX/eHHBIE MEXaHWYECKHE KOJICOaHUS.
Pe3onanc. Pe3onanchnas KpHBasl.

517 BrinyxaeHHbIC ANEKTPOMArHUTHBIE
Kose0aHusl.

[IepemeHnHbII TOK. CuHycOMAANBHBIN

5.1.8 .

MEPEMEHHBIN TOK.
MouHOCTh NEPEMEHHOTO TOKA. AMIUTUTYIHOE

5.1.9 W JICUCTBYIOIlEE 3HAYEHUE CWIbI TOKa H
HaIpsKEHUs
Tpanchopmatop. IlponsBoacTBo, mepempava u
notpebieHue ANEKTPUYECKOM SHEPIUH.
OKOJIOTUYECKUE PHUCKM TP MPOU3BOJICTBE

>1.10 3IEKTPUYECKOI SHEPIUH. KynsTypa
HCII0JIb30BaHUS 3NEKTPO3HEPT U B
MOBCETHEBHOM KU3HU
TexHuueckue  yCTpOMCTBa: ceiicmorpad,

5.1.11 3JIEKTPUYECKUN 3BOHOK, JIMHUHU
3JeKTponepesad
[IpakTrueckue paboTHI. HccnenoBanue
3aBUCUMOCTH TE€pHOJa MalbIX KOJIeOaHHI

s11o rpy3a Ha HUTH OT JJUHBI HUTU U MAacChl Ipy3a.

HccnenoBanue NEpEMECHHOTO TOKa B HOCIH U3
MOoCJIaCa0BAaTCIbHO COE€TMHEHHBIX

KOHACHCATOPA, KaTYIIKH U PE3UCTOPaA

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI




5.2.1

MexaHuyeckue BOJTHBI, yCIOBUS
pacmpocTpaHeHusl. [epuon. CkopocTb
pacmpocTpaHeHus u JUTHHA BOJTHBI.

HOHGpG‘IHI)IG " IPpOA0JIbHBIC BOJIHbBI

522

WnTepdepennus u qudpakius MEXaHUIECKUX

BOJIH

5.23

3Byk. CkopocTe 3Byka. ['pOMKOCTh 3BYyKa.

Bricora Tona. TemOp 3ByKa

524

ONeKTpOMarHUTHbIE BOJIHBI. YcnoBus
U3IIy4CHUS AIEKTPOMAarHATHBIX BOJIH.
B3anmuas opuenranus BektopoB E, B u v B

3JIEKTPOMArHUTHOW BOJIHE B BaKyyMe

5.25

CgoiicTBa AIIEKTPOMArHUTHBIX BOJIH:
OTpaXX€HHe,  MpeJIOMJIEHUE,  MOJsSpU3alus,
nudpakiys, uHTEepDEepeHITUS. CxkopocTh

OJICKTPOMArHuTHBIX BOJIH

5.2.6

[lIxana 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne 5SIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[IpuHIUIIBI ~ pagUOCBS3M ¥ TEJICBUJIICHUSA.
Paguomoxamyst. DJIEKTPOMarHuTHOE

3arpsi3HEHUE OKPYXKAIOIIeH cpebl

5.2.8

Texnuyeckue  ycTpoMcTBa:  MY3bIKaJbHBIC
MHCTPYMEHTBHI, YAbTPa3BYKOBas JUArHOCTHKA B
TEXHUKE U MEIUIIMHE, pajgap, paAuONpUEMHIK,

TeJIEBU30p, aHTeHHa, Tesedon, CBY-meun

5.3

OIITHUKA

5.3.1

[IpsimonuHeliHOE paclpoCTpaHEHHE CBETa B

OJHOPOAHOM cpene. JIyu cBera

5.3.2

OTpa)KeHI/IC cBeTa. 3aKOHEBI OTPAXXCHUSA CBCTA.

INoctpoeHue n3o0paxkeHHii B IJIOCKOM 3epKajie

5.33

HpeJ'IOMJ'IeHI/Ie CBeTa. 3aKOHBI TPEIIOMJICHM CBCTA.

AOCOIIIOTHBIN TTOKa3aTellb MPCIOMJICHUA

5.34

[lommoe BHyrpeHHee otpaxenue. IIpenenbHbIN




YIroJi HOJIHOI'O BHYTPCHHET'O OTPAKCHUS

5.35

Hucnepcus csera. CloXkHbIH cocTaB Genoro

ceera. L{Ber

5.3.6

ColOupatoriiue ¥ pacCeMBAIOIIUE  JIMH3BI.
Tonkas mmH3a. @DOKycHOE paccCTOsIHHE W
ONTUYECKask cuiia TOHKOW JnH3bl. [locTpoeHue
M300pakeHU B coOmparommx u
paccenBaromux JauH3ax. @dopmyna TOHKON

JIMH3EL. YBEIWYCHUE, JaBaeMOe JIMH30H

5.3.7

IIpenensr  IPUMEHUMOCTH  T€OMETPUYECKOU

OIITUKH

5.3.8

WNurepdepennus CBETa. Korepentnsie
HCTOYHHUKH. YcaoBus HaOIIOEHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTEp(PEPEHIIMOHHON  KapTUHE OT  JIBYX

CI/IH(i)aBHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakums cera. udpakunonnas pemiérka.
VYcnoBue HaOMIOACHUS TIIABHBIX MaKCUMYMOB
Npy TAJCHUU MOHOXPOMAaTHYECKOTO CBETa Ha

TU(PAKIIMOHHYIO PEIIETKY

5.3.10

HOHHpI/ISaHI/Iﬂ CBCTa

5.3.11

TexHuueckue  yCTpOMCTBA:  OYKH, JIyIa,
doroanmnapar, MPOEKIMOHHBIA  ammapar,
MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs OINTHKA,

T paKkIOHHAs PelETKa, TOISIPOU

5.3.12

IIpakTuueckue paboTHI. H3mepenne
nokaszatenst — npenomuieHus.  MccienoBanue
CBOMCTB M300pakeHui B muH3ax. Habmrogenue

JAUCTICPCUU CBCTA

BJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

FpaHI/II_IBI MMPUMCHUMOCTU KJ1aCCHYECKOM
MCXaHHUKU. HOCTYHaTLI TCOpUn
OTHOCUTCIIbHOCTU: HWHBAPHUAHTHOCTb MOIYJIA
CKOPOCTH CBCTa B BaKyyMe, IIPUHIHUIT

OTHOCHUTEJILHOCTA DHUHIIITEHHA




6.2

OTHOCHTEILHOCTh OJHOBPCMCHHOCTHU.

3aMeIUIeHI/Ie BPCMCHHU U COKpALICHUC AJIMHBL

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBs3p MacChl C DHEPruel W HMMITYJIbCOM
CBOOOJHOM  4YacTULBl.  ODHEpPrus  MOKOS

CBOOOHON YaCTHIIBI

KBAHTOBAS ®U3MKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKHU

7.1.1

®otonbl. Dopmyna I[lnaHka cCBSI3M BSHEpPruu
¢doTOHA C €ro 4acToTod. DHEprusi U UMITYJIbC

doToHa

7.1.2

OtkpeiTHe u wuccneaoBanue (orodrddekra.
OnbIThHI AlT. Crosnerosa. 3aKOHBI

doTordpdekra

VYpaBHenue OWHmTeHa a1 (QoTodrddexra.

«Kpacnas rpanuma» pororddexra

7.1.4

HaBnenue ceera. OnbiTel I1.H. JIeOenena

7.1.5

XUMHYECKOE IEUCTBUE CBETA

7.1.6

Texnudeckue  yCTpOWCTBa:  (POTODIEMEHT,

dboTomaTYMK, COTHEUHAss OaTapesi, CBETOIUO]T

7.2

CTPOEHHUE ATOMA

7.2.1

Mopenb aroma Tomcona. OnbiTel Pesepdopna
0 UCCJIEIOBAaHUIO CTPOSHUS aToMa.

HJ'IaHCTapHaH MOICIb aToOMa

7.2.2

[Tocrynater bopa. M3nydeHune U moriomeHue
(GOTOHOB TMpu Mepexoje aromMa C OJHOTO
YPOBHSI SHEPrUM Ha Apyroil. Buabl crniekTpos.

CriekTp ypoBHE 3HEpruu aToMa BoJA0poaa

7.2.3

BosHOBBIE cBolicTBa 4actul. BomHbl g€
Bbpoitna. KopmyckynsspHO-BOJIHOBOM Iyallu3M.

Judpaxiys 377eKTPOHOB Ha KpUCTaJIaxX

7.2.4

CrHoHTaHHOE U BBIHYXXJICHHOC U3JIYYCHHC.

YcrpoiicTBO U pUHIMIT padoTHI Ja3epa

7.2.5

TexHuuecknue  yCTpOMCTBA:  CIEKTPaJbHBIN




aHaIn3 (CIEKTPOCKOII), Jia3ep, KBAHTOBBIM

KOMITBIOTED

7.2.6

[IpakTuyeckue paboTHI. Habnronenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonpl  HaOdOAEHHS U pErucTpaluu

SJICMCHTAPHBIX YaCTHIL

7.3.2

OTkphITHE PaIlOaKTUBHOCTH. OnbIThI
Pesepdopna 1no  ompezpeneHuro  cocraBa
paanoakTUBHOTO M3ydeHus. CBoiicTBa anbda-,
Oera-, ramma-u3ay4eHus. Bnusiaue

PAAUOAKTUBHOCTHU HaA KUBBIC OPraHU3MbI

7.3.3

OtkpeiTHE TIpOTOHA M HeWTpoHa. HykimoHHas
Mozenb snpa [eiizendepra — Banenko. 3apsia

sanpa. MaccoBoe uucio siapa. M3o0Tonsl

7.3.4

Anbda-pacniaa. INeKTPOHHBIA U MO3UTPOHHBIH
Oera-pacma. [M'amma-uznydenue. 3akoH

pPaIMOaKTHBHOTO pacraja

7.3.5

OHeprusi CBA3M HYKJIOHOB B siape. SnepHbie

cuibl. Jledekt Macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTES sA€p

7.3.7

Snepubiit  peaktop. TepMoOsIEepHBIA CHUHTE3.
[IpoGreMbl W TEpPCHEKTHBBI  SJACPHOU
SHEPreTHKHU. DKOJIOTHYECKHe ACIEKTHI

AJICPHON YHEPTETUKU

7.3.8

:‘)J'ICMGHTapHBIC HYaCTHUIIBI. OTKpBITI/Ie
IMO3UTPOHA. CDYH,Z[aMCHTaJ'ILHLIC

BSaHMOﬂCﬁCTBHH

7.3.9

Texaudeckue YCTpOﬁCTBaZ AO3UMETP, KaMcEpa

Bunnscona, snepHbii peakTop, aroMHas bom0a

7.3.10

HpaKTI/I‘leCKI/Ie pa6OTLI. HccnenoBanue TPEKOB

yacTul] (10 roToBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&nnoro wHeba. Co3Be3nus, spKue




3Bé3I[LI, IIJTaHEThI, X BUAUMOC IBUKCHUC

8.2

Comneunas cucremMa. llmaHersl  3eMHOM
I‘pyTIHLI. HHaHeTH -TUT'aHTBI MU HUX CHYTHI/IKI/I,
KapJII/IKOBI)IG IIJIAHCTHI. MaJII)Ie TCJIa

CoOJTHEYHOH CUCTEMBI

8.3

Comnnne, dporochepa u atmocdepa. ComHeqHas

AKTUBHOCTbH

8.4

Ucrounuk sueprun CoHIla U 3BE31

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb,  paauyc,  TeMIeparypa,  HUX
B3aMMOCB3b. J[narpaMma «CIeKTpaJIbHbIA KI1acc
— CBETHUMOCTDY. 3BE3 bl IJIaBHOU
MTOCIICIOBATEIFHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTE) TS 3BE3T IJIaBHOU

IOCIICA0BATCIIBHOCTHU

8.6

#H#Par###BHyTpeHHee CTpOEHUE 3BE3N.
CoBpemeHHBIE IIPE/ICTABIICHUS 0
NPOMCXOKICHUHU U dBotormu ColHIa U 3BE3N.

ITanel )KU3HU 3BE3]

8.7

Mneunsii  Ilyre — Hama  [amakTuka.
CnupanbHas CTPYKTypa lNanaktuxwu,
pacrnpeneneHue  3BE31, Traza M IBUIM.
[Tonoxenue u npmwxenue ConHua B ['amakTuke.
[Inockass u  cdepuueckas  MOACUCTEMBI

I"anakTnkn

8.8

Tunel ranaktuk. PaguorajakTUKH U KBa3apkhl.

UépHbie ABIPHI B Si/Ipax ralakTUK

8.9

Bcenennas. Pacmupenne Bcenennoil. 3akoH
Xab6mna. Paszberanme ramaktuk. Bospact u
paguyc Beenennoii, reopust bonbioro B3peiBa.
Mopgens «ropsuerr BceenenHoi». PenukroBoe

H3JIYUCHUC

8.10

MacmtaGHast CTPYKTYypa Bcenennoii.
Meraranaktuka. Hepeménnele  mpo0iaembl

ACTPOHOMHU




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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