IMpunoxenue x OOIT COO

PACCMOTPEHO
METOIMYECKAM OO0BEIMHEHHEM
yuuTesnen €CTECTBEHHO-

COT'JTACOBAHO
3amecTHTeNb AUpeKTopa no YBP

%ﬁ 0O.C. Be3boponosa

OLI Ne 4.
Po CHHMCKOU

&7 TB. Byneiruna N
(>
28 2025r. Ao

or 28 aBrycra 2025r. e s )//(
PABOYASA ITPOT'PAMMA

yuyeOHOro npeamera «@usuka (0a3oBblil ypOBEHb)»

aasi ooyqarommuxcs 10-11 kiaaccon

r. Canbck



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yu€rom ¢enepaibHON paboyeill mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3alusiax Poccuiickon QOenepannu, peanu3yrmmnux OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHue
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mipu
oOydeHHH X Qu3KKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢wusuke coorBerctByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alryd MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamMu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (M3HKHU: JTUYHOCTHBIE,
MeTanpeIMETHbIE, MpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYALT:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE MPEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusznka» mo rogam oOydeHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LIkonpHBIN Kype PU3HKH — CHCTEMOOOpa3y IO
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (DU3UYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUH, H3y4YaeMbIX XHUMHEH, OMOJIOrHeH,
bu3mdeckoii reorpadueri u  acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
npUMeHeHne (U3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpPreTuKH, TPAHCIOPTa, OCBOCHHUSA
KOCMOCA, TMOJIyYEHUsS HOBBIX MAT€pUaJIOB C 3aJaHHBIMU CBOMCTBAMHU WU JPYTHUX.
W3yuyenue (Qu3MKH BHOCUT OCHOBHOW BKJaa B (OpMHpOBaHHE ECTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OOydaromuxcs, B (GOPMHPOBAHWE YMEHHH NPUMEHSTH
HAyYHBIH METO/I TO3HAHUS MIPU BHITIOIHEHUH UMH YY€OHBIX HCCIICIOBAaHUH.

B ocHoBYy kypca ¢Gu3uMKK JJ11 YPOBHS CpeIHEro oOImero oOpa3oBaHUs
MOJIOKEH PAJl UJIe, KOTOpble MOXKHO paccMaTpuBaTh KaK MPUHILMIBL €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuali U3 BCEX Pa3lesioB (PU3UKH, 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€pUH, BEIIECTBE U
TnoJie.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTMEeM oOOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJOTMUECKUMHU MPOOIeMaMH.

Hoes  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHIIOKECHHIM
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TMpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkxke 00CYXICHUS
npo0JieM paloOHAIBHOTO MPUPOIOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3MKA HAa YPOBHE CpEAHEro OoOIIero
oOpaszoBaHus SBIAIOTCSA (uU3MdYeckue Teopuu ((popMupoBaHHe MPEACTABICHUA O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpUHU, POiu (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHUMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTEeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaronnuxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M J1AOOpaTOpPHBIX padorT,
KOTOpBIC B TporpamMme 1o (u3uke oObSIMHEHBI B OONIUN CITMCOK YUYCHHYECCKUX
MPaKTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IE€peyHe J1abopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOAsl U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHamleHuss kaOuHeta ¢usuku. [lpm sTomM oOecmeunBaeTcss OBIAJCHHE
O0y4aloUMMHCS YMEHUSIMH TNPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
MIPEIIOKEHHBIX TUITOTES.

bonpioe BHMMaHWE yIENsA€TCS PEUIEHUI0 PAacYETHBIX M KauyeCTBEHHBIX
3ana4. Ilpu 3TOM A pacy€THBIX 3a/1a4 NPHOPUTETOM SIBIISIOTCS 3aJauyd C SIBHO
3a/1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HbIX pa3nesnoB. JlJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIIOTCS 3aJaHUS Ha
OoOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BblOOpa (PU3MYECKOW MOJENU IJsi CUTyalud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu PI'OC COO k MarepualbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
(bU3MKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKHA JIOJDKHO OBITH
HEeoOXoauMoe J1labopatopHOe OOOpYJOBAHME JUISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUYCCKUX PabOT U JACMOHCTPAIMOHHOE
obopyioBaHUE.

JlemoHCcTpanmonHoe o0OopynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH U  O00ECIICUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHMH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TEXHHYCCKUX MPUMCHCHHUH.

JlaGopatopHoe o0OOpynOBaHUE [JIi YYCHUYECKUX MPAKTUYECKUX padoT
dbopMupyetcst B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
71a60paTOPHOTO O0OOPYMOBAaHUS JOJKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHUS OOyYaIOIIUXCS K HaydHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ynbTaTa HW3YYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHne yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
dbu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpeAcTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikenne STUX 1elield 00ecTeunBaeTcs PeleHneM CIIeAyIoNuX 3a7a4 B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0o0ObsiICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB peHIeHUS pa3jIuYHbIX 3a7ad C SBHO 3aJaHHOM
¢usznueckol Mozenbio, 3ajay, MOApPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3JlaHue (PU3NUECKON MOJCIH, aICKBATHOU YCIIOBUSIM 3a]1a4H;

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

e OBJIQJICHUE METOJIAMH CAaMOCTOSATEIIPHOTO TUIAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX HKCICPUMEHTOB, aHajlM3a W HHTEpHpeTaruu uHOOpMaINH,
OTIpeJIeJICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme 1o (QU3MKE TMepeyeHb JabopaTOpPHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIITUXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka 1 MeTOAbI HAYYHOI'0 O3HAHUA

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpA, B IPAKTUYECKOU AECATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBvxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpeliHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)xeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U TMEpPEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonunentnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSTHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJI0Bask CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u gacrota odpamenus. LleHTpocTpeMHUTEbHOE YCKOPEHHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE TNPUMEHEHUE: CHUIAOMETP,
JIBH>KEHUE CHAPSI0OB, LIENTHBIE U PEMEHHBIC NIEpPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WLIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGmionenue aBukeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenne ckopocT npu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuaabHOU TOUKU. TpeTuii 3akoH HeloTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxosi, CkoikkeHusi, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS NPU IBH)KEHUU Teja B KUIKOCTU WJIU Ta3e.

[TocTynarenpHOE U BpalaTeaIbHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuibl OTHOCUTENBHO OcH BpauieHus. llnedo cuibl. YcioBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTAYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JIBU>)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TE.

Bropoii 3akon HerotoHna.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbXKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



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

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpalEHUS.

Tema 3. 3akonvl coXxpaneHusn 6 MexaHuke

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

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TOYKH. Teopema 00 HM3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenuuanbHas SHEPrust yIpyro
neopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJIU3HU
NOBEPXHOCTH 3EMJIU.

[ToTeHuuanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBs3b  paboThI
HEMOTEHIIMAIBHBIX CHWJI C M3MCHEHHEM MEXaHWYECKOW HSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHWYECKOM SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, BUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BMXKEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHnne aOCOJIIOTHO HEYNPYroro yaapa C MOMOIIBIO JABYX OIJWHAKOBBIX
HUTSHBIX MasTHHKOB.

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

Pa3znen 3. MouiekyisipHasi pU3NKa 1 TEPMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl MoJiekyi. KonmmyectBo BemecTsa. [loctositnHas ABoraapo.

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



Mopens  upeambHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpEHEM KUHETUYECKOW DJHEPIUU TEIJIOBOrO ABMKEHMS dYacTtull rasa. lllkama
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE H3OIMPOLIECCOB: H30TEpPMa, H30X0pa,
nzo0apa.

TexHuueckue yCTpOHMCTBA W MPAKTUUYECKOE NPUMEHEHUE. TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

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

OnpiTel 0 1M PYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoouHaMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U criocoOblI €€ n3MeHeHus. KonnmuectBo TermioTsl U padbora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y J€bHAs TEIUIOEMKOCTH BEIIECTBA.
KosmmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[lonsiTue 00 amuabaTtHOM mponecce. llepBblii 3aKOH TEPMOIMHAMUKHU.
[IpumeneHne TepBOro 3akKoHA TEPMOAMHAMUKH K wm3ompolieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpaTuMoCTh IpoLIeCCOB B IPUPO/IE.

TermoBble  MammHbl.  [IpUHOMIIBIL  OEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIUIOBbIX MamuHax. KoadduuueHt none3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMEHT MOJe3HOTO
JNeUCTBHS. DKOJOTMYECKUE MPOOIEMBbI TEIIOIHEPIETUKH.



TexHuuecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3Jlyxa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEéM TpeHuUs (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsvie pabomoi

N3Mmepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevie nepexoonvl

[TapooOpaszoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHbld map. YaenabHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3anus. Y nenbHas Terviora miasineHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaChIIIEHHBIX MaPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

CriocoObl u3MepeHus BIAXKHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUNIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCcTaJlIoB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JinekTpoamHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. TodeuHblil 37EKTPUUECKUIN 3apsl.
Onektpuueckoe 1mone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  amekrpocratnueckoro  moia.  llotenmuan.  PasHocThb
MOTeHIUAN0B. [IpOBONHMKM W JOUAIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHbBIN anmnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TE.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOLIAau
IUJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa i1 yyacTKa LEMHu.

DNEKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaILIEIIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOT 0 TOKA.

DNEeKTPOJABWKYIIasi CHJIa U BHYTPEHHEE CONMPOTHBIEHUE HWCTOYHUKA TOKA.
3akoH OMa [1J1s MOJTHOM (3aMKHYTOM) 3ieKTpruyecko nenu. Koporkoe 3aMbIKaHuE.

DONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYecKuil TOK B BakyyMme. CBONCTBA JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWU. CobOcTBeHHas 151 IPUMECHAs MIPOBOJUMOCTD
noynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dSJICKTPOJIMTOB.
DIIEKTPONIUTUYECKAS TUCCOUHALMA. DIEKTPOIIN3.



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

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJITMETP, pPEOCTaT, HWCTOYHMKU TOKA, OAJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS LUIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHraia.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIEKTpOoABWKYHIEH cuibl. KOpoTkoe 3aMbIKaHuE
rajqbBaHUYECKOT0 AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsa U IpOBOAUMOCTD BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydyeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mepenune 3JeKTpOABUKYILEN CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COIIPOTUBJICHUSI.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kiiacce OCYIIECTBISETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOrMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYMHA, 3aKOH,
TEOpusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: penieHuE CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOosna, ux rpaduku ¥ CBONCTBA, TPUTOHOMETpHUUYECKHE (YHKIIUU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

Buonoeua: MexaHU4ecKoe IBWKEHHE B >KMBOW mpupoze, Auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIJIONEPEAAUYH, TEIJIOBOE PABHOBECHUE),
ANIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: DTUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEJN, XKUJIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, AJIEKTPOJIMTUYECKAs IHCCOLMALNS,
raJbBaHUKa.

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

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JABUrareilb BHYTPEHHETO
cropaHusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHbIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHuTHOM uHAYKUMU. [IpuHuun cynepno3unuu
MAarHUTHBIX MOJeH. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JIMHWNM MarHUTHOU
UHIYKUWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarnutHOoe T0JI€ TPOBOAHMKA C TOKOM. KapTuHa JNMHUN WHAYKUUU
MAarHuTHOTO TOJI JJMHHOTO MPSIMOTO IMPOBOJHUMKA M 3aMKHYTOTO KOJBLEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBJieHUE. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl JlopeHia.

SlBneHne HIEKTPOMAarHUTHOW MHAYKOUMH. [loTOK BeEkTOpa MArHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanest.

BuxpeBoe nsnekTpuyeckoe moJie. IDJIEKTPOABMKYIIAsS CHIA WHIAYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIHU HJIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHia Ha HOHBI JIEKTPOJIATA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYLIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
[Napmonnyeckue konebanus. Ilepuon, yacrora, ammiutyaa U (asza kojieOaHUM.
[IpyxxuHHBI MasgTHUK. MaTeMaTHUYECKUH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun nMpu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATBHOM KOJe0AaTebHOM KOHType. AHAJIOTHUA MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BbIHYKIEHHBIE MEXaHUUYECKUE
KonebaHus. Pezonanc. BeIHYKI€HHbIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U NOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. JKOJOTMYECKHUE PUCKHU MpPHU MPOU3BOJICTBE 3JIeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIbI TOKA U HANIPsDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocnenoBaTebHOM COCAMHEHUW PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojens JIMHUY JIEKTPOINEePEIauu.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

UccnenoBanue 3aBUCMMOCTH TIEPHOJIa MaJbIX KOJeOaHUN rpy3a HA HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

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

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexanuueckue BOJIHBI, YyCJIOBHS pacnpoctpanenus. I[lepuoa. CkxopocTh
pacripocTpaHeHusi W JyiMHA BoOJIHBL. [lomepeyHbie W TPOJOJIBHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

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

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyYCHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomarautHoil BoiHe. CBOWMCTBA
AJNIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEeIOMIICHUE, MOJsSpu3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX 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,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCcTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniiny u audpakiinu MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

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



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, MoAspu3anus, Iuppakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. IIpsMonuHErHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHoOuU cpene. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbI yroj MOJHOTO
BHYTPEHHET0 OTPaKEHUS.

JHucniepcus ceeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoenue wnzoOpa)keHuil B
coOMparIIMX U pacceuBaronux JnH3ax. opMysa TOHKOUM JIMH3BIL. Y BEJIMYCHHUE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsspuzanms ceera.

TexHudyeckue ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
Onrtrueckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHre. Mozienb CBETOBOAA.

HccnenoBanne cBOMCTB W300paKEHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIILI0 THPPAKITMOHHON PEIIETKH.

HaGmtonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomoi



N3mepenue nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHuubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHUKH. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpaLICHUE
JUTVHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

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

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®dotonbl. ®opmyna [lnanka cBs3u sHEpruu (PoToOHA ¢ €r0 YACTOTOU. DHEPrus
¥ UMITYJIbC (HOTOHA.
OtkpeiTie u uccneaoBanue Gporodddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuIia
dboTorddexra.

HaBnenue ceera. OnwiTel I11. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckne yCTpoMCTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIIEMEHT,
dboTomaTunK, coiHeuHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHEro ¢hoTodddexra.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanerapnas mopmens aroma. lloctynater bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpW TMepexoje aroMa C OJHOTO YPOBHS DSHEPTUUM Ha ApYyrou. Bumsl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Bonausl ne bpoiis. KopnyckysipHo-BOIHOBOM
TyaJlu3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3ITYUEHHUS.

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 wu3nydeHus. CoiictBa anbda-, Oera-, ramma-u3IyyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA 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 SHEPreTUKU. DKOJIOTUYECKHUE aCIEKThI IAEPHON SHEPreTUKHU.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaabHbIe B3auMoAeicTBus. EnMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHudeckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TUnK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3/bI, TUIAHETHI, WX BHUIMMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ComHeuHass akTUBHOCTb. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIA KJIACC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIAaBHOM IOCIEIOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



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

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

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

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HEeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Aus1 CEBEPHOTO MOTYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, manet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponsr ¢u3ukm wW  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3THYECKON cdepax AesTEIHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOM HAyYHOW KapTHUHE MUPA, POJIb (DU3NYECKON TEOPUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocyiecTBIsieTCS C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (pusmyeckas BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKUMHU HA OCHU KOOPAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIONIA N TIOCKUX (puryp u 00bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NMPUPOAE, IEUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEMIETKH, CHEKTPaTIbHbINA
aHaJn3.



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

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh TOCTUIKEHUE CIETYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIC PE3YyIbTAaThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JIETEIBHOCTH B MPOIIECCE peaav3allid OCHOBHBIX HaIpPaBJICHUU
BOCIUTATEILHOU I€STEILHOCTH, B TOM YUCJIE B YACTHU:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMN 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIEeCTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'yMAaHUCTUYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOHN U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2)IATPUOTHYECKOr0 BOCTIMTAHUS

c(hopMUPOBAaHHOCTH POCCUHCKOM TrPa)I1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESATENbHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4)3cTeTUYECKOr0 BOCIIMTAHMS :

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



5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K pas3IMyHbIM cepaMm NpodhecCUOHANbHOU IEeATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA TPOTSHKEHUU BCEH JKU3HU;

6)3K0J1I0TrH4eCKOro0 BOCIIUTAHMSA:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1IeJIel yCTOWYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HAmpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7)IIeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEJI0BATEIbCKYIO
NEeATENIbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHA
ba3oBble ornueckue AecTBUA:
CaMOCTOSITETLHO  (OPMYIIHPOBaTh W aKTyalM3UpOBaTh  MpodIemy,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTPENEIATh IETN JeATSIBHOCTH, 3aJaBaTh IapaMEeTPbl W KPUTCPUU HX
TOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSAX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C YYETOM aHalM3a WMEIOIIUXCS
MaTepHAIbHBIX 1 HEMAaTepUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCIEACTBUH JCSTEIIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTebcKHe TeCTBUS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
du3nUecKol HAyKH;



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

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIIeHHs, HAXOAHWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICITETHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUraTh HOBbIE UJIEH, NIpeJiaraTb OPUrMHAJIBHBIE MTOIXO0/Ibl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE albTEPHATUBHbBIC PELICHMUSL.

PabGora ¢ undgopmanmeii:

BJIaJIETh HABBIKAMU MOJyYEHUs MHPOpMALUHU (PU3UUYECKOTO COAEpIKAHUSA U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IIOWCK, aHaJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalnio MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCTOJb30BaTh  CpPeICTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3alIMOHHBIX
3aJa4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTHUEHBI, PECcypcocOepeKeHus, MPaBOBBIX U  OITHUUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3NYECKOTO COACpPXKAHUS B pa3IMUHBIX (opMmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
(Gopmy mpencTaBiICHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEpPCAIbHbIC YUeOHbIE 1eliCTBHSA:
OCYILIECTBJISTH OOIIIEHHE Ha YPOKaX (DU3UKHU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QIUKTHBIX CUTyallud H  CMST4arh
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 METOJIbl COBMECTHBIX JAEUCTBHM C y4y€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacupenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pe3yibTaThl
COBMECTHOM paboThI;

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

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

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYITHUPOBATH
cOOCTBEHHBIE 3a]1a4H;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO SPYIUIMA B OO0JACTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIATH CBOM 00Pa30BaATEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMHU  TO3HABaTEIbHOW  pedJeKcHud KakK  OCO3HAHHS
COBEpIIAEMBbIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

WCIIOJIB30BaTh NMPUEMBI peieKCUU IJis OLICHKUA CUTYallH, BHIOOpAa BEPHOTO
pELICHUS;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHUS IO HX
CHIDKCHMIO;

MPUHUMATh MOTHBBI M AapryMEHTHl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
eI TeIIbHOCTH,

NpUHUMATh 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 JIMUYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOIIMOHATHHBIN UHTCIUICKT, IPEATOoJIararomii
c(hOpMUPOBAHHOCTb:

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

CaMOPETYJIMPOBAHUs, 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 JCHCTBOBaTb HUCXOJS HM3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh IMIOHMMATh SMOIIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

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

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl HAa 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTcuéra, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUYECKUI 3aps]l IPU pelieHur HU3NYECKuX 3a1ay;

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



JJEKTPOJUHAMUKNA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  NPSIMOJHUHENHOE
JBIDKEHHE, CBOOOJHOE TAJCHHUE Tel, JBWKEHHE 110 OKPYXHOCTH, HHEpIUS,
B3auMojielicTBue Tel, nudy3usi, OpOYHOBCKOE JBHKEHHUE, CTPOCHUE >KUAKOCTEH
1 TBEPJIBIX TEJI, UBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKACHUH), TEIIIOBOE
paBHOBECHE, HCHApPEHUE, KOHJCHCAlUs, IUIABIICHUE, KPUCTAJUIM3ALUs, KUIICHUE,
BJIAJKHOCThH BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUM B 3aKPBITOM
COCyZ€, CBSI3b MEXKAY IMapamMeTpaMu COCTOSHMSI Tra3a B H30MpPOIECcCax,
AJIEKTpU3aLUs TEJl, B3AUMOACHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOJIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJla, KHHETHUYECKasi SHEpPrusi, MOTCHIIMAIbHAs SHEPrUsl, MEXaHU4eCKas
paboTa, MexXaHWUYECKass MOIIHOCTh, TPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICII HCMOJB3yEMbIX BEJIMYMH, MX OOO3HAYCHMS] U EJUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAaHHYIO (DPU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMH;

ONUCHIBATh H3YUYEHHbIC TEIJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOTO JBHKEHUSI MOJIEKYJ, CPEAHEKBAApAaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JEUCTBUS TEIJIOBOTO JBUTATENs; TMPU OMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUM CMBICT HCIONB3YEMbIX BEIMYHMH, UX
0o0O3HAaUeHUsI W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYeCKue BEIUYMHBI: IJICKTPUUECKUNA 3aps/l,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTD MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUH CMBICH HCIOIB3YEMbIX
BEIMYMH, WX OOO3HAYECHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3NUYECKHUE TMPOIECCHl U SIBICHUS, WUCIIONB3Ys (U3MUECKHE
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHEHUs MEXaHMYECKON SHEpPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
MPUHIHUIT CYNEPINO3UIUN CHJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKY0 TEOPUIO CTPOECHHWS BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUM TEIIOBOTO ABHXKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypoil, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJEKTPUYECKOrO 3apsana, 3akoH KyioHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaXEHUE U YCIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



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

BBITIOJTHATh JKCIEPUMEHTHI TI0 WCCICIOBAHUI0 (U3UYECKUX SBICHUU W
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEIJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
bopMyITHUpPOBATH BHIBOJIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METO]IbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEJIIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GUKCHpOBaTh PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKHX BCIIMYWH B
BUJIE TAOJIUIT U TpadHKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOmroaTh MpaBuiia 0€30MacHOTO TPyaa MPH MPOBEACHUHM HCCIICIOBAHHUNA B
pamMKax ydeOHOTO OKCIIEPUMEHTa, YYeOHO-HCCIICIOBATEILCKOH W IMPOCKTHOM
JCATEIBHOCTH C WCIIOIb30BAaHUEM HM3MEPHUTEIIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000py1I0BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBHS 3a/1auu
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3MUYECKUE BEIMYHHBI U (POPMYJIBI,
HEOoOXOaUMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOTO 3HAUYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIEC 33/1a4i: BHICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUUBYIO
[IEMOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIUH
U TIPE/ICTaBICHUS Y4eOHOW M HAay4IHO-TOMYISIPHON HMH(POPMAIIUU, TTOTYICHHON W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH TOTydaeMyt0 HHPOPMAIIUIO;

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

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (U3NKE B MOBCEAHEBHOW KU3HU
TSt o0ecredeHus: 0€30MacCHOCTH MPU OOpaIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMH
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIIOECHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B Tpymme C BBHINOJHCHHEM pPa3MYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBaTh pPabOTy TPYyNNbl, pPAlMOHATBHO pacHpefeniarTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJIeKBATHO OIICHUBATH
BKJIaJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHbIe pe3yibTaThl 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
TEXHOJIOTUW, B MPAKTHUECKON NEATEITHHOCTH IOJEH, IEeTOCTHOCTh U E€IMHCTBO
du3ndecKoll KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS HW3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AICKTPUUYECKUH 3apsl, TIyd CBETa, TOUYCUHBI MCTOYHHUK CBETa, sACpHas
MOJIelb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sipa MPHU PEIICHUH (PU3NIECKIX
3azay;

pacmo3HaBaTh (pu3nUeckue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJIMMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBHE
MarHWTOB, DJEKTPOMArHWTHAs WHIYKIMS, JEHCTBUE MArHUTHOTO MO Ha
IPOBOAHUK C TOKOM W JBIXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuus, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIEPCUS CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHUE, BOSHUKHOBEHUE
JUHENYATOro CHEeKTpa aToMa BOJOpOAa, €CTEeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAMMOCTH  PA3NIMYHBIX  Cpela) |
AIEKTPOMArHUTHBIC SIBICHUS (MPOIECChI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHUTHOTO TOJsi, cuia Awmrmepa, cuna JlopeHia, MHIYKTUBHOCTH
KaTyIIKHU, SHEPTUs 3JIEKTPUUECKOr0 M MarHUTHOrO TMOJei, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apd]l U cuja TOKa B Ipolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTUYECKAs] CWUJIA JIMH3BI, TIPU OMHCAHWH TPABUIBLHO TPAKTOBATH (PUIHUECKHMA
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
GopMmynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIUYUHY C JPYTUMHU
BEITMYMHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBICHHS U TMPOLECCHI, HUCHOIb3Ys
¢usnyueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H



4acToTa CBETA, PHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIJIEP, NpPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUNA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs M E€JMHHULBI, YKa3blBaThb (HOPMYIIbI,
CBA3BIBAIOIIME JIAHHYK0 (PU3MYECKYIO BEJIWYMHY C JAPYTUMH BEJIUYUMHAMM,
BBIYHCIISATH 3HAU€HHE (PU3NYECKON BETUUHHBL;

aHANIM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLHUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATENBHOTO U MAPAIIENBHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
UHIYKLIWAH, 3aKOH MPSAMOJIMHENHOIO paclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OifHIuTelHa ans goTtodrddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIBl, 00JacTH)
IPUMEHUMOCTH;

ONPENEIATh HAIIPaBJIECHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJIsI IPOBOJHHKA
C TOKOM, cuiIbl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO MCCIENOBAHUIO (U3UYECKUX SIBICHUU W
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHIl: IpPU 3TOM
dopmynupoBaTh mpoOieMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMAJIORKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/bI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCIIEZIOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIWYMH C HCIOJIb30BAaHUEM
IPSMBIX M3MEPEHMIl: IPU 3TOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHPOBATh
pe3yabTaThl MOJIYYEHHON 3aBUCHMOCTH (PU3WYECKUX BEJIWYUH B BHJE TAOIUI U
rpaduKoB, AenaTh BEIBOABI MO pe3ybTaTaM MUCCIIeI0BaHMUS;

co0ro1aTh npaBuia 6E€30MacHOro TpyAa MPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax yd4eOHOro SKCIEePUMEHTa, Y4eOHO-MCCIIEeTOBATENLCKON U MPOEKTHOU
JEATENBHOCTU C WCIIOIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1a0OPaTOPHOIro
000py1I0BaHMS;

pemaTth pacy€THblE 3a7a4dl C SBHO 33aJaHHOM (HU3UYECKONW MOJIEIbIO,
UCTIOJB3Ysl (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uHl
BBIOMpaTh (PU3NYECKYI0 MOJEINb, BBIACIATh (U3NUECKUE BEIUYUHBI U (HOPMYIIHI,



HEeoOXonUMbIe ISl €€ pEelICHUs, MPOBOAUTH PAcU€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAaYCHUS (PU3HUECKON BEJTNYUHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTMYECKU HENIPOTUBOPEUUBYIO
LIETIOYKY pACCYKACHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
buzndecKue sIBICHU;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TMIpPEACTaBIICHUS Y4eOHONW U Hay4YHO-MOMYJSPHON MH(POPMALIMU, MMOTYYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUIBI JACHCTBUS MAaIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXAIOUIETO MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
yCTPOMCTBaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEAE;

paboTarb B TIpyNIe C BBIMOJIHEHUEM pAa3IMYHBIX COLMAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TIpyMNIbl, PaLUOHAIBHO pacHpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATD JEATECIIBHOCTh B HECTAHNAPTHBIX CUTYaAlLUsX, aJCKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE pacCMaTpUBAaEMOM POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1.OU3UKA U METO/JbI HAYYHOTI'O TIO3HAHUSA
bubmmorekxa [IOK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2.MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3.MOJIEKYJIAPHASA ®U3NUKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznen 4.9JIEKTPOANHAMHUKA

bubmmoreka [{OK

. 1
41 UeKTpoCTaTHI 0 https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOkU B 1 bubnuorexa [JOK

' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1.2JIEKTPOIUHAMUKA
1 MarunuTtHoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Paznen 2.KOJIEBAHUS U BOJIHbBI
71 MexaHn4eCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KOJIe0aHus https://m.edsoo.ru/7f41¢97c
29 MexaHn4ecKue 1 JIEKTPOMArHuTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41¢97c
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Paznen 3.0CHOBBI CIIEHUAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH
31 OcCHOBBI crieManbHON TEOPUU 4 | bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4 KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
DIICMEHTEI KBAHTOBOH ONTHIH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenune aToMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5.2JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKH

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 brbnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6.0BOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0iaroiee MOBTOPEHUE 4 lljtfrif/iﬁfee;siig};lelﬁk
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
ara undposbie
Ne i/ Tema ypoka Konrtpoabubie | IlpakTuueckue A op
Bcero u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcbl
®du3rKa — Hayka O MPUPO/IE.
Ve PP bubmmoreka [IOK
1 Hayunble MeToabI TO3HAHMS 1 03.09
https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B 04.09
) (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN JAESATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE. 10.09
3 OTHOCHTENBHOCTh MEXaHUYSCKOTO | bubmuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocTh, https://m.edsoo.ru/ff0c3508
YCKOPEHHUE
4 PaBHOMEpHOE TIPSAMOTMHEHHOE | 11.09 bubnuoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE MPSIMOJIMHENHOE | 17.09 bubnuoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372¢e
6 CBoOoaHoe majieHre. Y cCKopeHue | 18.09 bu6mmoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE 1BUXKEHUE. 24.09
N bubmuoreka [JOK
7 JIBM>KEeHME MaTepUaIbHOU TOYKH I10 1
https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHMI oTHOCUTENBHOCTH | anmumnes. 1 25.09 bubnuoreka [JOK




NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

b K
9 CYyIEpIo3uInu cuil. Bropou 3akoH 01.10 nommorexa O
y https://m.edsoo.ru/ff0c3be8
HproTona aisa MarepuaibHOW TOUKU
10 Tperun 3akoH HproToHa mis 02.10 bubnuorexa [JOK
MaTEepUAIBHBIX TOYEK ' https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna
bubmmoreka [{OK
11 TskecTH. [lepBas kocmuueckas 08.10
https://m.edsoo.ru/ff0c3d00
CKOPOCTh
2 Cuna ynpyroctu. 3akoH ['yka. Bec 09.10 bubmuorexa [JOK
Tena ' https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduuumeHt Tpenus.
P b P bu6mmoreka [IOK
13 Cuta conpoTHUBJIEHUS PU IBMOKEHUU 15.10
https://m.edsoo.ru/ff0c3f76
Tesa B )KUAKOCTH WJIK ra3e
[TocTynarensHOE 1 BpamaTeibHOE
14 JBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. 16.10 bu6mmoreka [IOK
MowmeHT cunbl. [1nedo cunsl. YcnoBus ’ https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,
15 CUCTEMBbI MaTE€PUAIIbHBIX TOYEK. 2710 bubnunoreka [JOK
Nmiynec cuiibl. 3aKOH COXpaHEHUS ' https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IB>KEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.
16 Kunernueckas sHeprus 2310 bu6nuoreka [IOK
MaTepualibHOW Touku. Teopema 00 ’ https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETUYECKOW SHEPTUH
17 [TorenumaneHas 3HEPTUSL. 05.11 bu6mmoreka [JOK




[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMUPOBAHHOW TIPY>KUHBI.
[loTrenumanpHas SHEPTHA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuitel. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHMYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

06.11

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

19

JlabopaTtopHnast pabota
«MccnenoBanne CBsI3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ 3HepFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3HMHOBOTO JKT'yTa»

12.11

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamMmuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

13.11

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

21

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKOH Teopuu. bpoyHOBCKOE
newkenne. Juddysus

19.11

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

22

Xapakrep ABUKCHUS U
B3aHMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPIBIX TEI

20.11

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOFaI[pO

26.11

24

Tennosoe paBHOBecue. Temmneparypa
u e€ usmepenue. [llkana remneparyp

27.11




Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBaenne MKT 03.12 https://m.edsoo.ru/ff0c4fde
AOcoJroTHasl TeMIlepaTypa Kak Mmepa 04.12

26 CpeaHEN KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI 10.12
JlabopaTtopHnas pabora «OnpeneneHue 11.12
MaccChl BO3/IyXa B KJIACCHOM KOMHATE

28 Ha OCHOBE M3MepeHui 00bEéMa
KOMHATBI, JaBJICHUS U TEMIIEPATYPHI
BO3/yXa B HEN»

29 M3omnporieccr B naeaTbHOM Ta3e U UX 17.12 bu6mmoreka [IOK
rpaduvecKkoe mpeICcTaBICHUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust 18.12
TEPMOIUHAMHYECKOU CUCTEMBI U

30 crroco0nl e¢ m3menenus. KomuuectBo bubmuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEAbHOTO
raza

24.12 bubnuoreka [JOK
31 Buael Tenonepenaun
https://m.edsoo.ru/ff0c5¢36
Y nenbHas TEIIOEMKOCTh BEIIeCTBA. 25.12

3 KonunuecTBo TennoTel npu bu6nuoreka [IOK
Teruionepenave. AanadaTHbI https://m.edsoo.ru/ff0c5¢36
po1iecc

33 [IepBrIil 3aKOH TEPMOJUHAMHUKHU U €70 14.01 bubnmnoreka [JOK




MNPUMCHCHUC K U30IIpoLcccamM

https://m.edsoo.ru/ffO0c5efc

HeoOGpatumocTs nporeccoB B

bubmmorexa [{OK

34 npupojie. Bropoii 3akon 15.01
https://m.edsoo.ru/ff0c6230
TEPMOAMHAMHUKHU
35 [Tpunnun nevicteus u KII/ TerumoBoi 2101 bubmmoreka [{OK
MAalllUHBI ' https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT 22.01
DKOJIOTHYECKHE TIPo0IIe
37 KOJIOTUUECKHE TPOOIIEeMBI 28,01
TETUIOPHEPT € TUKH
18 O6o06matomuii ypok «MostekysipHas 29.01 bubmuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY ' https://m.edsoo.ru/ff0c6938
KonTponbHas pabota no teme Bu6 LIOK
nOIMOTEKA
3 M .0 04.02
? «Monexymipras usika. OCHOBEI https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBanre U KOHICHCAIIHS. 05.02 bubmuorexa [JOK
Hcnapenue u KurneHne https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAs ¥ OTHOCHTEIIbHAS 11.02
. bu6mmoreka [JOK
41 BJIAKHOCTH BO3Ayxa. HachlleHHBII
https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u 12.02
aMmopdHbIe Tela. AHU30TPOITHS
. bubmuoreka [JOK
42 CBOMCTB KpHCTaLioB. Kujakue
https://m.edsoo.ru/ff0c65f0
kpuctaibl. CoBpeMEHHbIE
MaTepuabl
[InaBneHue U KpucTauIA3aLus. 18.02
bu6mmoreka [JOK
43 YaenpHas TemioTa IjIaBIeHUS.

Cybnumarus

https://m.edsoo.ru/ff0c6708




19.02 bubmmoreka [JOK
44 YpaBHEHHE TEIUIOBOTO OamaHca
https://m.edsoo.ru/ff0c6820
DneKkTpu3aIus Tei. DIeKTPUIECKUU 25.02
bubmmorexa [{OK
45 3apsj. [IBa Buaa 3neKTpUUECKUX
https://m.edsoo.ru/ffOc6bcc
3aps0B
[IpoBOAHMKH, AUITIEKTPUKH U
POBOA 8 P bubmmoreka [IOK
46 TIOJTYTIPOBOIHUKHU. 3aKOH COXPaHECHHS 26.02
https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
B3aumoercTBre 3apsiioB. 3aKoH i OK
47 Kynona. ToueuHsIn 3eKTpUYECKUN 04.03 nomoreka I
https://m.edsoo.ru/ff0cbeced
3apsn
Hanpsisk€HHOCTB eKTpUYECcKOro 05.03
43 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
AIEKTpUYECKUX Nojieu. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cui 31eKTpoCTaTHIeCcKOro 11.03
bu6mmoreka [IOK
49 noid. [Torennuman. PasHocTs
https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[IpoBOAHUKH U TUATECKTPUKU B 12.03
bu6mmoreka [JOK
50 ANIEKTPOCTATUYECKOM TI0JIE.
https://m.edsoo.ru/ff0c7018
JlmsnexTpuueckas MpOHUILIAEMOCTb
51 OnekrpoeéMkocTb. Konnencarop 18.03 bubmorexa HOK
https://m.edsoo.ru/ff0c7126
5 JlaGopaTtopHas pabdorta "M3mepenue 19.03 bubnnoreka [JOK
NIEKTPOEMKOCTH KOHJEHcaTopa” https://m.edsoo.ru/ff0c72c0
ONEKTPOEMKOCTD TIOCKOTO 25.03
bu6mmoreka [JOK
53 KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO

KOHACHCATOPAa

https://m.edsoo.ru/ff0c72c0




54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmapara, CTpyWHOTro IIpUHTEpa.
DnexTpocTaTH4ecKas 3allluTa.
3a3eMiIeHHE EKTPOIpUOOpOB

26.03

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IoCTOSITHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma ist
ydacTka Lenu

08.04

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMEIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

0.5

09.04

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

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
TokKa. 3akoH Jxoynsa-JleHa

15.04

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

58

3akon OMa 11 MOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTtopHas pabora
«3mepenue DJ1C ucTouyHnKa ToKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

16.04

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

59

PesepHbliil ypok. KonTpoiabHas
pabota no Teme "DnekTpoauHamuka' /
Bcepoccuiickas mpoBepouHas pabota

22.04

bubnuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuit ypok
«DNEeKTPOAUHAMUKAY /
Bceepoccuiickas mpoBepouHasi paboTa

23.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

61

OneKTpOHHas NPOBOAUMOCTb TBEPIBIX

29.04




METAJIOB. 3aBUCUMOCTE
COHpOTI/IBJIeHI/Iﬂ MCTAJ1JIOB OT
Temneparypbl. CBEpXIPOBOJUMOCTh

& DNEeKTpUUYECKUU TOK B BaKyyMe.

CBoucTBa JIEKTPOHHBIX ITYYKOB

30.04

[TonynpoBoAHUKH, UX COOCTBEHHAS U
63 MpUMecHast MpoBoauMocTh. CBOKCTBA
p—n-nepexona. [ToaynpoBoAHMKOBBIE

puoOOpHI

06.05

bubmmoreka [{OK
https://m.edsoo.ru/ff0c84ae

DIEKTPUYECKHUH TOK B PACTBOpaXxX U
64 pacIuIaBax >JIEKTPOIUTOB.
DNEKTPOIUTHYECKAs JUCCOLNAIH.

DIIEKTPOJIN3

07.05

bu6moreka [IOK
https://m.edsoo.ru/ff0c82ba

DIIEKTPUYECKUU TOK B ra3ax.
65 CamocTosATEnbHBIN U
HECAMOCTOSITENIbHBIA pa3psia. MoJiHus.

IImazma

13.05

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

KounTponbHas paborta o teme
«Qnekrpocraruka. [locTossHHBIN
aieKkTpuueckuii Tok. Toku B
Pa3IUYHBIX Cpelax»

66

14.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

DIeKTpUYECKUe MPUOOPHI U
YCTPOMCTBA U UX TPAKTUYECKOE
npuMeHenue. [IpaBuna TeXHUKH
0e30I1acHOCTH

67

20.05

bubnuoreka [JOK
https://m.edsoo.ru/ff0c86fc

PesepBHbiit ypok. O6oO0maromumii ypox

68
no TemaM 10 xiacca

21.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I1O

68




[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrireckie i[:;:eﬂlrlﬂ :)Igg)al:():;:l:enbﬂme
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI U X

| B3auMo/jieiicTBMe. MaraHuTHoe 1oJie. | 02.09 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW WHIYKIIUH
MarsuTHO€E 10JIe TPOBOIHUKA C 03.09

) TokoM. OmeIT Dpcrena. 1 bu6moreka [IOK
B3anmoelicTBre MpoBOIHUKOB C https://m.edsoo.ru/ffO0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue | | 09.09 bubmuorexa [JOK
MAarHUTHOTO NOJS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha 10.09
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 | bubnuorexa [JOK
«HccaenoBanue nefcTBU https://m.edsoo.ru/ff0c9ac0
IIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleiicTBe MarHUTHOTO IOJISA Ha 16.09

5 JBUKYILYIOCS 3apsDKEHHYIO YacTHUILy. | bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa criib https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexTpoMarHuTHast UHAYKIUs. [loTox 17.09

6 BEKTOpa MarHuTHOM uHAYKIMu. IJC 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM




nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

23.09

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

NuayKTUBHOCTH. SIBIEHUE
camouHaykiuu. 3/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

24.09

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

TexHnueckne ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
MHJYKIMOHHAs I1eYb

30.09

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

01.10

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

11

KonTtponsHas padoTa o reme
«MarsuTtHoe€ nozJie.
DNeKTpOMarHUTHAS MHIYKLIHSY

07.10

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

12

CBOOOTHBIE MEXaHUYECKUE
Kojebanus. 'apmoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue suepruu

08.10

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MalbIX KoyeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14.10

14

Konebarenbubid KOHTYp. CBOOOAHBIE

15.10

bub6nmnoreka [JOK
https://m.edsoo.ru/ff0cb820




OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNYCCKUMHU U
OJICKTPOMArHUTHBIMU KoJIe0aHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXPAaHCHUA SHCPIrUr B HACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

21.10

bubmmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

22.10

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHbIn TOK. CHHYCOMAABHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIUTYAHOE U
JECHCTBYIOLIEEC 3HAYECHHUE CUIIBI TOKA U
HaIPSHKCHAS

05.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

11.11

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE ANEKTPUIECKOTO 3BOHKA,
reHepaTopa MepeMeHHOro TOKa, INHUN
aNeKTponepeaay

12.11

bubmuoreka [JOK
https://m.edsoo.ru/ffO0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPIUH B MMOBCEIHEBHOU
KHN3HH

18.11




Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

19.11

bubmuoreka [JOK

21
pacrpocTpaHeHus U JUINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIBbHBIE BOJIHBI
” 3ByK. CkOpoOCTh 3ByKa. [ pOMKOCTh 25.11 bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX 26.11
. bubnuoreka [JOK
23 CBOMCTBA U CKOpOCTh. [IIkama
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIHIIBEI paTnOCBA3U U 02.12
24 TeneBuaeHus. Pa3Butre cpencTs
cBs3U. Pagnosiokamus
)5 KonTponsnas pabora «Konebanus u 03.12 bubnuoreka [JOK
BOJIHBI» ' https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacpoCTpaHEeHNE 09.12
26 CBIZ:Ta B OJIHOPO HIZ)I‘/'I cpe ep bubamorera LHOK
JHOPOATON EPEAC. https:/m.edsoo.ru/ff0cd350
Toueunslii uctounuk ceta. JIyd cBera
OtpaxxeHue cBeta. 3aKOHbI OTPAKECHUS 10.12
. bu6mmoreka [JOK
27 ceera. [locTpoenue n3o0pakeHUHU B
https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKajie
[Ipenomnenue crera. [TonHoe 16.12
73 BHYTpeHHee oTpaxkeHue. [Ipenensubin bubnnoreka [JOK
YIOJ1 IIOJTHOTO BHYTPEHHErO https://m.edsoo.ru/ff0cd7{6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue 17.12 bubnuoreka [IOK
IOKa3aTells IPEIOMIIEHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIaGoparopHas paboTa 23.12 bubnuoreka [IOK

«/ccnenoBanve CBOMCTB

https://m.edsoo.ru/ffOcddl e




M300paXeHUH B JINH3AX)

JIunzsl. [locTpoenue nzoopaxkeHuii B 24.12
. bubnuorexa [JOK
31 nuH3e. Dopmyna TOHKOM JIMH3BI.
https://m.edsoo.ru/ff0cddle
YBenuueHue JuH3bI

1 WuTepdepennms cera. Audpaxius 30.12 bubnuorexa [JOK
ceta. Jludpakinuonnas pemeérka https://m.edsoo.ru/ff0ced22
Hucnepcus cBera. Co>XHBIA COCTaB

13 6enoro ceera. Llpet. JlTabopaTopnast 13.01
pabota «Habmonenne aucnepcuu '

CBETa»

34 [TorepedHOCTh CBETOBBIX BOJIH. 14.01 bubnuoreka [JOK
[Tongpuzanus cBera ' https://m.edsoo.ru/ff0cf02e
Onrtuueckue MpuOOPhI U YCTPOUCTBA U

35 PHBOPEL T YETP 20.01
yCIIOBHUSA WX 0€30MaCHOTO MPUMEHEHUS
I'panuIpl MPUMEHUMOCTH

36 KJIAaCCUYECKOHW MexaHUKH. [locTynarsl 21.01 bubmuorexa [JOK
CIIELUATBHON TEOPUI ) https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.

bu6mmoreka [JOK
37 3ameIeHne BPEMEHH U COKpaIleHue 27.01
https://m.edsoo.ru/ff0cfa42
JUTMHBI
DHeprus U UMIYIbC PEISITUBUCTCKON
38 qaCTII)/I bl CBHSLy MaC(l:ObI C DHEpPTUEN U 28.01 bubmmorexa [TOK
HBL- p ) https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUsl IOKOs
KonTtponrHas padora «OnTHKa.
39 OcCHOBBI cieMaNbHON TEOPUHU 03.02 bubmmorexa [TOK
H p ) https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. opmyna [Tnanka. Dueprus 04.02 bubnunoreka [JOK




U UMITYJbC (poTOHA

https://m.edsoo.ru/ffOcfel6

OTKpBITHE U UCCIIEIOBAHNE 10.02 i OK
41 ¢dorosrddexra. OmbrTer A. T nomoreka I
https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akoHbl hoTodd(dekra. YpaBHCHHE 11.02
- - bubnuorexa [JOK
42 OunmrerHa i GoTodrddekra.
https://m.edsoo.ru/ff0d015¢
«Kpachas rpanuna» porosddexra
JaBnenune cBeta. OnbiTer [1. H. 17.02
. bubnuorexa [JOK
43 JlebeneBa. XUMHYECKOE JEUCTBHUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckne ycTpoucTBa u 18.02
MPaKTUYECKOE MPUMEHEHHE:
44
(dhoToreMeHT, HOTONATIHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemrenue 3amay mo reMe «IJI€MEHTHI 24.02 bu6mmoreka [IOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. ONBITEI BuG OK
46 Pezepdopna mo paccessHUIO 0-9aCTHII. 25.02 nommoreka L
https://m.edsoo.ru/ff0d091a
[InanerapHas Moesb aToMa
47 [Toctynatel bopa 03.03 bubmorexa HOK
https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornomienrue GoToOHOB 04.03
bubnuoreka [JOK
48 IIpH Tepexojie aToMa ¢ OJTHOTO YPOBHS
. https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpos
BonnoBble cBoHCTBa YacTHIl. BOIHEI 10.03
49 ne bpouns. KopnyckynspHo- bubnunoreka [JOK

BOJ'IHOBOI/IV}IyaHI/IBM. CnoHTaHHOE U
BbIHY>KACHHOC U3JTYyUCHUC

https://m.edsoo.ru/ff0dOca8




50

OTKpbITHE PAIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio coctaBa
PaIMOAKTUBHOTO M3ITYyYCHUS

11.03

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anbda-, 6era-, raMmma-
n3iy4eHus. BiousHue
PaIMOAaKTUBHOCTH HA KUBBIC
OpTraHU3MBI

17.03

52

OTKpBITHE TPOTOHA U HEUTPOHA.
Nzotomnbl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. I'aMmma-uziydeHue

18.03

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

53

DHeprus cBs3U HYKJIOHOB B s/pe.
SAnepHble peakuuu. SnepHbIN peakTop.
[Tpo6eMbl, IEPCTIEKTUBHI,
9KOJIOTMYECKHE ACIIEKTHI AIEPHON
JHEPreTUKU

24.03

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTulbl. OTKpbITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
perucTpaium 31eMeHTapHbIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTalIbHbIE
B3auMoaeucTBUd. EquHCcTBO
(bu3MUeCKOU KapTHUHBI MUpa»

25.03

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

55

DTanbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HA4YEHHE acTpoHOMMHU. Bun
3B€3aHOTO HeOa. Co3Be3us, IpKue
3BE3/bl, INIAHETHI, UX BUAUMOE
nerkeHue. CoJlHEUHas cucrema

07.04

56

COHHHG. ConHeyHast aKTUBHOCTb.

08.04




Ncrounuk sneprun CoJiHIA U 3BE3]T

57

3BE3/1bI, ©X OCHOBHbIC
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoenue 38€311. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sposronuu CoJIHIIA U 3BE3]

14.04

58

Mneunsin [1yre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamaktuke. ['anmaktukn. YepHbIe ABIPHI
B SIIpax rajJakTHK

15.04

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe nznydeHue.
MeraranakTuka

21.04

60

Hepemrennsie npo0iemMbl acTpPOHOMUU

22.04

61

KonTtponbHas padota «1eMEeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI»

28.04

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax IesTeIbHOCTH
yejioBeKa

29.04

63

O6o006maromuii ypok. Ponb 1 Mmecto
(U3UKU ¥ ACTPOHOMUHU B
COBPEMEHHOM HAYYHOUN KapTUHE MUpa

05.05

64

O6o6maromuit ypok. Posb
¢du3nuecKoit Teopur B POPMUPOBAHUH

06.05




NpeacTaBIeHU 0 PU3nIecKoi
KapTHHE MHpa

65

Oo6o06maromuit ypok. Mecto
¢bu3nvecKoil KapTHHBI MHpa B 00IIeM
pSLy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEACTABICHUNA O IPUPOJIE

12.05

66

PesepBHbIl ypok. MarautHoe noie.
DNeKTpOMarHUTHAasE MHAYKLNS

13.05

67

PesepBubiit ypok. Ontuka. OCHOBBI
CIIeIMAIbHON TEOPUU
OTHOCHTEILHOCTH

19.05

68

Pesepnsrii ypok. KBantoBas ¢pusuka.
DIIEMEHTHI aCTPOHOMUU U
acTpopU3UKH

20.05

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJJMYECTBO YACOB I1O
ITPOTPAMME

68




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

10.1

JleMoHCTpHpOBaTH Ha TpUMEpax pojib W MeCTOo (U3HKH B
(hopMUPOBaHNM COBPEMEHHOW HAyYHOW KapTHHBI MUpA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TE€XHOJIOTHU, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (QU3NUECKUX MOJIENIEH:
MaTepuagbHas TOYKa, WHEpLMajIbHAas cucTeMa OTcuéra, aOCOJIOTHO
TBEPJOE TEJIO, UICANBHBIN I'a3; MOJEIN CTPOCHHUS Ta30B, )KUIAKOCTEN U
TBEPABIX TE€J, TOYEYHBIM OJIIEKTPUYECKHM 3apsl — IpU PEIICHUH

(du3znueckux 3aaa4y

10.3

Pacno3naBath ¢usnveckue sBICHHS (MIPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJICKYJISIPHO-KHHETUYCCKOW TEOPHUHU
CTpOCHHS BEUIECTBA W  DJEKTPOJUHAMHKH: pPAaBHOMEPHOEC U
PaBHOYCKOPEHHOE TPSIMOJMHEHHOE IBW)KCHHE, CBOOOIHOE MajJcHUE
TEJ, JBW)KCHHUE IO OKPYKHOCTH, WHEPIHsS, B3aUMOJICHCTBUE TEIl;
muddy3us, OpPOYHOBCKOE JBWKEHHE, CTPOCHUE JKHAKOCTEH U
TBEPABIX  TeJ, W3MEHeHHe o0béMa Tel TpU  HAarpEBaHUU
(oxnmaxkieHun), TEIJIOBOE paBHOBECHE, HCIApPEHHE, KOHICHCAIUS,
IUIaBJICHWE, KPHUCTAJUIM3AllHUs, KHIICHHWE, BII&XXHOCTh BO3yXa,
NOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUH B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy IapamMeTpaMH COCTOSIHUSI Tra3a B H30Ipoleccax;

QJIICKTpU3aluA TCII, B3aHMOHeﬁCTBHe 3apAa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBMKEHHE, HUCHONb3Yys (U3NYecKue
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEepEeMEILEeHUEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJIbC Tela, KHHETHYecKas DJHEprus,
NOTEHIMAJbHAs JSHEeprus, MexaHuueckas paboTa, MexaHudeckas
MOIITHOCTh; IIPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCTOJb3YeMbIX BEJIWYMH, HUX OOO3HAYEHHUS M E€IUHHULBI, HAXOIUTh
(opMyIbl, CBS3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEITUUUHY C APYTHMMHU

BCIMYMHaAMU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€JI U TEIIOBBIC




SIBIICHUSI, MCIOJb3ysl (U3MUYSCKHUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIepaTypa, CpeAHsSsl KHHETUYECKas SHEPIrus XaoTHYECKOIro
JBW)KCHUS MOJICKYJ, CpEIHEKBaJpaThyHash CKOPOCTb MOJICKYII,
KOJIMYECTBO  TEIIOThI, BHYTPCHHsISI BHeprus, pabora rasa,
KO (DUIMEHT TMOJE3HOTO JIEHCTBUSI TEIUIOBOTO JIBUTATENsI; TPH
OTHCAHUH [IPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCIOJIb3YEMbIX BEIMYUH, WX OOO3HAYCHHS W CIUHHIIBI, HAXOIUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BEIIMYUHaAM

10.6

OnuceiBaTh HM3y4EHHBIE DJIEKTPUYECKUE CBOWCTBA BEIlECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (MpOLECcChl), MCHONb3yd (U3HUECKue
BEJIMYMHBI:  DJEKTPUUECKUH  3apsa,  DJIEKTPUYECKOe  TOJIe,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTb NOTEHLHUATOB; MpU
OTHMCAHUU MPABWILHO TPAKTOBATh (PU3NYECKHI CMBICI HCIOIb3yEMbIX
BEJIMYMH, WX OOO3HAYEHMs] M €IWHULBI, YKa3blBaThb (OPMYIIbL,
CBSA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JIPYTUMHU

BEIIMYMHaAMU

10.7

aHAIM3UPOBATh (U3UYECKHME TIPOLECChl U  SIBJICHUS, HCIHOJB3Ys
(bm3mYecKre 3aKOHBI M MIPUHIUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, I, 11
u III 3akoHsl HpOTOHA, 3aKOH COXpPAaHEHUS! MEXAHUYECKOW SHEPIuH,
3aKOH COXpaHEHMs MMITYJIbCa, IPUHLUI CYNEPIO3ULIUNA CUJI, TPUHLIUII
paBHOMpaBUsl MHEPLUUATBHBIX CUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KUHETUYECKYI0O TEOPHUIO CTPOCHHUS BEILIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeqHell KMHETHYECKON SHEepPruM TEIIOBOTO JBMIKEHHSI MOJIEKYN C
abCOIOTHON TemImepaTypoil, MEpBbIi 3aKOH TEPMOJMHAMHKH; 3aKOH
COXpaHEHHUs DJJEKTPUUYECKOTo 3apsaa, 3akoH Kymona; mpu s3ToM
pasnuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYecKOe

BBIP2KEHUE U YCTIOBUS (TPAHULIBI, 00JIACTH ) MTPUMEHUMOCTH

10.8

OOBICHIATE OCHOBHBIE IIPUHIUIIBI HeﬁCTBHﬂ MaliuH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jindatb YCIOBHA HUX 0€e30I1acHOTO

HCIIOJIBb30BaHUsA B HOBCCHHCBHOﬁ KHU3HHU

10.9

BhITIONHATE SKCIIEPUMEHTHI 10 UCCIIEA0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C MCIOJIb30BAaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHHI; IPH
3ToM (QOpMYyIHpOBaTh MpobieMy (3adady) W THUNOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEIJIOKEHHOTO

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

10.10

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

BCJIMYUH, IIPU 3TOM BBI6I/IpaTB OINTUMAJIBHBIN CIOCO0 HU3MCPCHUA U




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

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAY (DU3MYECKMMH BETMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHUM; IPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (PUKCHPOBATh pe3yJbTaThl MOJYYCHHOH 3aBHCHMOCTH
(bu3NYeCcKUX BEIMYUH B BUAE TaONUI U TPapHUKOB, AEIaTh BHIBOJABI O

pe3ysibTaTaM UCCIIeJOBaHMS

10.12

Cobnromate mpaBwia  0e30mMacHOrO  TpyJda TpU  IPOBEICHHUH
UCCIICIOBAaHM B  paMKax Y4eOHOro JKCIEPHMEHTa, Yyd4eOHO-
HCCIIEIOBATENBCKOM M MPOEKTHOM NEATEIBHOCTH C HMCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemate pacu€THbie 3a7auu ¢ SBHO 3a/JIaHHON (DU3UYECKON MOJIETBIO,
WCTIONB3Ysl (PU3MUECKHE 3aKOHbI M TPHHIUIBI, HA OCHOBE aHalM3a
YCIIOBHS  3a7adyd  BBIOMpAaTh  (DU3WYECKYI0 MOJENb, BBIICTATH
(dbuzuveckue BeMMYMHBI U (POPMYIIBI, HEOOXOAUMBIC I €€ pereHus,
MIPOBOJIUTH PACUYETH M OLIEHUBATh PEATHLHOCTH MOTYICHHOTO 3HAYCHUS

(hbU3UYECKON BETUIMHBI

10.14

Pemate  kadecTBeHHBIE  3aJa4u: BBICTpaWBaTh  JIOTHYECKH
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYX IACHHUM C OMOPON Ha M3ydeHHbIE

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

10.15

Hcnonb3oBath mpu  pemieHMd yueOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTypUPOBaHMS,
WHTEpIpeTalii U MPEeJCTaBlICHUs Yy4eOHOM W HayYHO-MOMYISIPHOM
uH(bOpPMALIMKY, MOJYYEHHOW M3 Pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTh HpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO

MHUpa, B pa3BUTHC TCXHUKHU U TEXHOJIOTMi

10.17

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUS MO (PHU3MKE B TOBCEIHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH Mpu OOpalleHuH ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOWCTBAMHM, JIJISI COXPAHCHUS 3I0pOBBS H

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOTHYCCKOI'O IIOBCACHUA B Opr>K8.IOIlICI>i cpeac

10.18

PaGoTtaTh B rpyIne ¢ BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBaTh  paboOTy  TPYNIbl, palMOHAIBHO  paclpeaessTh
00s3aHHOCTH M IUJIAHUPOBATh JESITENBHOCTh B HECTaHJAPTHBIX
CUTYyallMsiX, aJ€KBAaTHO OILIEHUWBATh BKJAJ KaXKJOIO U3 YYaCTHUKOB

TPYIIIBI B peLIeHHE pacCMaTPUBAEMON TPOOIIEMBI




11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

11.1

JleMoHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (u3uKu B
(hopMHpOBaHHH COBPEMEHHOW HAy4HOW KAapTUHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKH M TE€XHOJIOTMU, B MPAKTUYECKON AEATEIbHOCTH

JIOEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (QU3NYECKUX MOJIENIEH:
TOYEYHBIN JJIEKTPUYECKUI 3aps, sSAepHas MOJEIb aToMa, HyKJIOHHAs

MOJIeNIb AaTOMHOTO si/ipa MpU pelIeHUH (PU3NUECKUX 33134

11.3

Pacnio3znaBate (usnueckue sBieHust (Mpolecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKMA H  KBAaHTOBOW  (pu3mKH:
AIIEKTPUYECKasi MPOBOJUMOCTB, TEIUIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHuTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
QIIEKTPOMArHWTHAasl WHAYKIMS, JeHCTBUE MArHUTHOTO TIOJIsI Ha
MPOBOJHUK C TOKOM M JBIKYIIMWCA 3apsl, SJIEKTPOMAarHUTHBIE
KojeOaHus U BOJHBI, NPSIMOJMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpaXEHHE,  TpeloMyIeHHe, uHTephepeHus, audpakuus ¢
TOJISIpU3aIlisl CBETa, AUCHEpcHsl cBeTa, (hoTodnmekrpudeckuii dhdexT
(boToapdexT), cBeTOBOEC MaBleHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CHEKTpa aToMa BOJOPOJAa, €CTECTBEHHass W  HCKYCCTBEHHas

PaaruO0aKTHBHOCTDb

11.4

OnuceiBaTh  HM3y4YE€HHBIE CBOICTBA  BellecTBa  (AJIEKTPUUECKHE,
MarHuTHbIE, ONTUYECKUE, DJICKTPUUYECKYIO MPOBOJUMOCTD Pa3IMUHBIX
Cpel) © DOJIEKTPOMAarHUTHbIE sIBIICHUs (TIPOIIECCHI), HCIOJIB3YS
(¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUH  3apsAn, Ccuila  TOKa,
JNIEKTPUYECKOE  HAMPSDKEHHE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
pasHocTh noTeHunuanon, DJIC, paboTa ToKa, MHAYKIHS MarHUTHOTO
noyig, cuwia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTH KaTYIIKH,
SHEPTUsl ANEKTPUYECKOTO M MArHUTHOTO TMOJEH, MepuoJ U YacToTa
KosiebaHuil B Kosie0aTeIbHOM KOHTYpE, 3aps/l U CHJia TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMAarHUTHBIX KoJIeOaHu, dokycHoe
paccTosiHMe W ONTHUYEeCKas CHJIa JIMH3BI, MPU OMUCAHUU MPABUIBHO
TpPakTOBaTh (PUIUYECKUH CMBICT HUCIHOJB3YEMBIX BEIMYUH, UX
0003HaYeHHs] W EOUHHIIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MUYECKYIO BEIMYUHY C JPYTUMU BEIMYMHAMHU




11.5

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC ABJICHUA U MPOLCCChI, UCIIOJIb3Yd
(1)I/ISI/II-ICCKI/IC BCJIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBCTA, SHCPIUA U HUMIIYJIBC q)OTOHa, nepunon
nojypacmnaga, OSHCPrud CBA3M ATOMHBLIX AACp;, IIPU ONHMCAHHUU
IIPpaBUJIbHO TPAKTOBATbh (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YEMbIX BCIIUMYUH,
nX 0003HAYEeHUS U CANMHUIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/I‘I€CKyIO BCIIMYUHY C APYTUMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NICCKON BEITHMIUHBI

11.6

AHanu3upoBath (PU3MYECKHUE TIPOIECCHl U SIBJICHUS, MCIOJIB3Ys
(dbu3uyeckue 3aKOHBI W NpPUHOUINBL  3akoH Oma,  3aKOHBI
MOCJIEOBATEIbHOTO W TapaJlJIeIbHOTO COEIUHEHUS TMPOBOJIHUKOB,
3aKkoH /[xoyns — JleHna, 3akOH 2J€KTPOMAarHUTHOW WHAYKLHH, 3aKOH
MPSIMOJTMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHBI ~ MPEJOMJIEHUA  CBETa, ypaBHEHHWE  OWHINTEWMHA Ui
dboTodddexra, 3aKOH COXpAaHEHHS DOHEPrUH, 3aKOH COXpPaHCHHS
WMITyJbCa, 3aKOH COXPaHEHWsI DJIEKTPUYECKOTOo 3apsja, 3aKOH
COXpaHEHHWs]  MaccoBOrO  dYWCla, TOCTyaarsl bopa, 3akoH
paauoaKTHBHOTO paclajaa, TMpd ITOM pa3iudarh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE M yCIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HampaBJICHUEC BCKTOpa HWHAYKIOUHW MArHuTHOI'O I10JIA

MPOBOJTHUKA C TOKOM, CHJIbI AMriepa v cuiibl Jlopeniia

11.8

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

3€pKajoM, TOHKOM JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI TIO HUCCIIC0OBaHUIO (DU3NYECKUX SIBICHUN U
IIPOIIECCOB C MCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPECHUM; MPH
3ToM (QOopMyIHpOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIIOKCHHOTO

060py,Z[OBaHI/IH, IIPOBOAWTD OIIBIT U (1)OpMYJ'II/Ip0BaTB BBIBObI

11.10

OCYH_[CCTBJ'ISITL OpsAMBIC W KOCBCHHLIC H3MCPCHUA (1)H31/I‘{€CKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/Ip8.TB ONTUMAJILHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIb30BaTh U3BCCTHBIC METO/AbI OICHKH HOFpeHlHOCTeﬁ HBMGpGHHI’I

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJUYMH C UCIOJIb30BAaHUEM
OpsIMBIX ~M3MEPEHUM; TpU ITOM KOHCTPYHpPOBaThb YCTaHOBKY,
(GUKCUpOBaTh pPE3YAbTATHl MOJYYEHHOM 3aBUCUMOCTH (PH3UUECKUX
BEJIMYMH B BHJIE TaOIUIl U TpadUKOB, IeaTh BBIBOIbI [0 pe3yabTaTaM

HUCCICIOBaHUA

11.12

Cobmronate mpaBuiia 0€30MaCHOTO  TpyAa MpH  IMPOBEACHUU




UCCIeIOBaHUH B paMKax Y4eOHOTO OKCIEpHMEHTa, Yy4eOHO-
HCCJIEIOBATEIBCKOM U MPOECKTHOM NESATEIBbHOCTH C UCIOJIb30BAaHUEM

M3MEpPUTEIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PyA0BaAHUS

11.13

Pemate pacuérHbie 3a7a4d ¢ SBHO 3aJaHHOW (DPM3NYECKON MOJEIBIO,
UCTIONB3Ys (pu3MyecKre 3aKOHBl M TNPUHIMIIBI, HA OCHOBE aHAIM3a
YCIOBHS  3a/la4d  BBHIOMpAaTh  (PU3MUECKYIO MOJENb, BBIACIATH
¢u3nveckne BeTUYMHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ perieHus,
IPOBOAMUTH PACUETHI U OLIEHUBATh PEAJIbHOCTH MOJYYEHHOTO 3HAUEHUs

(bU3UYECKO BETUYHHBI

11.14

Pemats Ka4ueCTBEHHBIE 3a7a4H: BBICTPanBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO LEMOYKY PACCYKIECHUW C ONOPOW HA M3yYEHHBIE

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

11.15

Wcnonb3oBath mnpu  pemieHnd  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTalii U MpeICTaBiIeHHUs] y4eOHOW W Hay4YHO-MOMYJISIPHOMN
nH(popMalKY, MOJYYEHHON W3 pazIUYHbIX MCTOUYHHUKOB; KPUTHUECKU

aHAIM3UPOBATH MOJy4aeMyI0 HH()OPMALUIO

11.16

OOBSACHATH MPUHLMUIBI NEHCTBHUS MAallWH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBHUS HX OE30MaCHOTO HCIOJIb30BAaHUS B

MOBCEIHEBHOMN KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOUIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUS TO (PU3MKE B IMOBCETHEBHOMN
YKU3HU I obecrieueHns 6€30MacHOCTH MpU OOpaIeHuy ¢ MpudopaMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, JIJISI COXPAHEHHUS 3I0pOBBS H

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

11.19

PaGortats B rpymme ¢ BBIIOJHEHUEM PAa3IMYHBIX COIMAIBHBIX pPOJIEH,
IUTAaHUPOBaTh ~ pabOTy  TpYMIbl,  PalMOHATBHO  paclpeneisTh
00s3aHHOCTM ¥  IUIAHUPOBATh JIEATENBHOCTh B  HECTaHIAPTHBIX
CUTyallMsIX, aJeKBATHO OLIEHWBATh BKJAJ KaXJOTO M3 YYACTHHUKOB

IPYIIBI B pellIEHne paccMaTpuBaeMoil pooOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOABI HAYHYHOI'O [IO3HAHU A

1.1

®usnka — Hayka o npupoae. Hayunbie
METO/Ibl TO3HAHUA OKpYKarolero Mupa. Poiib
JKCIIEpUMEHTAa W TEOpHUM B  IpoIecce

MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenupoBanue (GU3HYECKUX SBICHUNA W
nporieccoB. Hayunsie runore3sr. dusndeckue
3aKOHBI W TeopuH. ['paHHIBI TPUMEHUMOCTH
bu3IeCcKIX 3aKOHOB. [TpuHIMT
cooTBeTrcTBUsA. Poinp M Mecro Qu3uku B
GOpPMHUPOBAHMHM  COBPEMEHHOW  HaydHOU
KapTHHBI MHpa, B MPaKTUYECKON

NEeITEIbHOCTH TI0IEN

MEXAHHUKA

H##HPari#KIHEMATHUKA

2.1.1

MexaHndyeckoe JBHKCHUC. OTHOCHUTENHLHOCTD
MEXaHUYCCKOI'O ABMKCHUS. Cucrema otcuéra.

Tpaektopus

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTbD,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
MaTepUuaIbHOW TOUYKH, UX MPOEKIHH Ha OCU
CUCTEMBI KOOpAMHAT. Crnoxenue

NIEPEMELEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBIDKECHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u IepeMeeHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU




2.14

CBoOoiHOE MajeHue. Y CKopeHrne cB0O0HOTO

HaacHus

2.15

KpuBosmueiiHoe nBuxeHue. PaBHOMepHOe
JBUXXCHUEC MaTepHaHBHOfI TOYKHN 10
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JMHEHHAA
CKOpOCTb. [Iepuon " 4acToTa.

LlenTpOCTpEeMUTEIEHOE YCKOPEHHE

2.1.6

Texanueckue yYCTpOMCTBA: CIIUJIOMETP,
JBHKCHHE CHaApsJOB, LEIHBIE M PEMEHHBIC

nepeaaqn

[IpakTnueckue paboTHI. Nsmepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKJy NyTSAMH, ITPOUIECHHBIMU
TEJIOM  3a  TIOCJeNOBaTEelIbHbIE  paBHbIE
MIPOMEXYTKA BPEMEHU IPU PaBHOYCKOPEHHOM
JBW)KEHUH C HAYaJbHOM CKOPOCTBIO, PAaBHOM
Hym0. M3yueHne IBH>KEHUs IIapuKa B BA3KOM
xKuakoctu.  M3ydeHue  NBIKEHUS — Teda,

OpOIIEHHOTO TOPU30HTATHHO

2.2

##HParf## IMHAMUKA

2.2.1

[TpuHIMn OTHOCHUTEIILHOCTH lanunes.
IlepBoiii 3akoH HproToHa. WMHepuuanbHbie

CUCTEMEI OTCUETa

222

Macca Ttena. Cuna. [lpuHiun cyneprno3unuu

CHII

223

Bropoii 3akon HproToHa i MaTepuaibHON
TOYKA B WHEPIHUAILHOW CHUCTEME OTcYéra
(UCO). Tperuit 3akon HerooToHa s

MAaTCPHAJIbHBIX TOYCK

224

3akoH BCEMHPHOT'O TATOTCHUS. Cuna TsbKecTH.

HepBa;I KOCMHUYCCKaAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe Tpenue. Cuiia TpeHHs

CKOJIBXKCHHA n culia TPCHUMA IIOKO4.

Koaddunment tpenus. Cuiia cOnpoTUBICHHS




IMpU ABWXKCHUU TECJIA B ) KUAKOCTU HUJIU a3

227

[TocrynmarenbHOe U BpamiaTeIbHOE JIBIKEHHE

a0COJIIOTHO TBEPJOTO Telia

2.2.8

MoMeEHT CHIIBI OTHOCHUTEIHHO OCH BpalicHUA.
[Ime4o cunbl. YcioBus paBHOBeCHs TBEPAOIO
tena B ICO

229

TexHuueckue  yCTpOMCTBA:  MOJIIUITHUKH,

JABMIKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. V3yueHue IBUKEHUS
Opycka 10 HAaKJIOHHOM IIJIOCKOCTH O]
JICCTBHEM HECKOJBKHUX cwil. MccienoBanue
3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX
B jAedpopmupyeMoil NpyKHHE M PE3UHOBOM
oOpa3lle, OT BEIMYMHBI HX JAedopmariuu.
HccnenoBanue yciioBHil paBHOBECHS TBEPIOTO

T€JIa, UMCIOIICTO OCh BpAalllCHUSA

2.3

###Par###3AKOHDBI COXPAHEHN B MEXAHUKE

Nmnynbc MaTepuanbHOW TOYKHU, CHUCTEMBI

2.3.1 MaTepHabHBIX TOYeK. MMMOyiabC CHIIbI H
U3MEHEHHE UMITYJbca Tea
3akoH coxpaHenusi wumnyiasca B HCO.
2.3.2
PeakTuBHOE JABMKEHUE
233 Pabora cuibl
234 MOoONIHOCTh CHIIBI
h3s Kunernueckasi sHeprus mMaTepuagbHONU TOUYKH.
o Teopema 0 KUHETUYECKOW YHEPTUH
[TorennmaneHass sHeprus. [loTeHuuanbHas
36 SHEprus YIIPYTo ne(pOpMUPOBAHHOM
o npyxuHbl. [loTeHumanbHas SHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIH
[loreHManbHbIE U HEMOTEHIMATIbHBIE CHIIBL.
537 Csi3b  palbOTHl HEMOTEHIMATBHBIX CHUJI C

HN3MCHCHHUCM MEXaHHUYeCKOM OHEPIrun

CHUCTCMBI TCII. 3akoH COXpaHCHUA




MEXaHU4ECKOM SHEPruu

2.3.8 Yupyrue v Heylpyrue CTOIKHOBEHHS
530 TexHu4eckue yCTpOWCTBA: JBUIKEHHE PAaKET,
o BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTnueckue pabGoTel. M3yuenue cBs3u
53,10 CKOPOCTEM TEJII TIpU HEYNpPYyroM yzaape.

UccnenoBanue cBs3u  pabOTBl  CHIIBI €

M3MEHECHHEM MEXaHHICCKOM OHCPruu TCJIa

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

##H#Par###OCHOBBI MOJIEKYJISPHO-KUHETUUYECKOM TEOPHU

3.1.1

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

B331/IMO)I€I71CTBI/I$I YJacCcTHll BEIICCTBa

3.1.2

Mogenu CcTpoeHus Ta30B, KHUJIKOCTEH W
TBEPABIX Tel W OOBICHEHHE  CBOWCTB

BEIECTBA HA OCHOBE THUX MOJIEIIEH

3.1.3

Macca wMonekyn. KonudecTBo BemecTsa.

[TocrosnHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. TemmepaTypa U €€

u3mepenue. [lkana remneparyp Llenbcus

3.1.5

Monens WIcaJbLHOIO  rasa. OcHoBHOE
ypaBHEHUE MOJICKYJISIPHO-KUHETUUECKON

TEOpUH NACAIBHOI'O Ira3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa CpefHei
KUHETUYECKOM SHEPruu TEIUIOBOTO ABM)KCHUS

yactul rasa. [llkana remnepatyp KensBuna

3.1.7

VpaBuenue Kianelipona — MeHnjaeneesa.

3akoH JlanbTOHA

3.1.8

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

U30TepMa, H30Xopa, u3obapa

3.1.9

Texnuueckue YCTpPOWCTBA: TEPMOMETP,

6apomertp




3.1.10

[Ipaktuyeckne paboTsl. M3mepeHue Macchbl
BO3JlyXa B KJIACCHOM KoMHate. MccienoBanue
3aBUCUMOCTHU MEXJy apaMeTpaMy COCTOSIHUS

pa3pekeHHOTO ra3a

32

OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmonnHamuueckas cucrema. BHyTpeHH:s
DHEPrUss TEPMOJMHAMMYECKOW CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonuuectBo Temnotel u pabora. BHyTpeHHss

OHEPTUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buapl Ttemnmomepenauu: TEMIONPOBOHOCTD,
KOHBEKIIMS, M3NTydeHne. TermoéMKoCTh Tena.
VnenpHasgd TEmIO0EMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TEILIONEPEaAYC

3.2.4

[IepBblii 3ak0H TepMoaMHAMUKU. [[pruMeHeHne
IIEPBOTO 3aKOHAa  TEPMOJUMHAMUKHU K
u3onpoueccaMm. I'papuueckass UHTEpHIpeTalus

paboThl Taza

3.2.5

TemmoBsie MamuHbl. [IpuHIUIBL HEWCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanust sHEpPTUH
B TewIoBbIX MamuHaxX. KoaddunueHnt
nosne3Horo  ageWcteus  (mamee —  KIIM)

temioBoi mamuusbl. [{ukin Kapuo u ero KII/]

3.2.6

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

HpO6HeMH TCIIOOHCPICTUKHU

3.2.7

Texuuueckue yCTpoiicTBa: JIBUTaTeIb
BHYTPEHHETO CTOpaHMs, OBITOBOM

XOJOANJIbHUK, KOHAUIIHUOHEP

3.2.8

[IpakTuyeckue paboTsl. 3mMepeHue yaenbHOM

TEIUIOEMKOCTH

33

#H#H#Par###AI'PEI’ATHBIE COCTOAHIMA BEIIECBA. ®A30BbIE

INEPEXO/IbI




3.3.1

[TapooOpazoBanue u koHAeHcanus. Vcnapenue
" KHUIICHUE. VY nenpHas TenjoTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATYPhI

KHUIICHUA OT JaBJICHUA

3.3.2

AOCONMIOTHAE W OTHOCHWTENBbHASA BJIAXHOCTH

BO3ayxa. HacelmeHHbIi nap

333

Teépnoe TEJIO. Kpucrannuueckue u
amopdHble Tena. AHH3OTPONHUS CBOMCTB
KPHUCTAJIOB. Kunkue KPHUCTaJIBL.

CoBpemeHHbIEe MaTepuabl

334

[lnaBnenne u KpuctaumM3auus. YJIeiabHas

TeruioTa miasneHus. Cyonumanus

3.3.5

VYpaBHEHHE TEIIOBOTO OajlaHca

3.3.6

TexHuueckue yCTpOMCTBA: TUTPOMETP H
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHH
MIOJIY4E€HHS] COBPEMEHHBIX MAaTEpPHAIOB, B TOM

YHUCJIC HAHOMATCPpHUajIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTnueckue paboTHI. H3zmepenne

BJIAXKHOCTH BO3JyXa

OJIEKTPOJJMUHAMUKA

4.1

##H#Par###IJIEKTPOCTATUKA

4.1.1

OnekTpu3anus Teil. JJeKTpudeckuil 3aps. JBa

BUA DJICKTPUYICCKUX 3apsA10B

4.1.2

HpOBO,Z[HI/IKI/I, JUBJICKTPUKHU n

MMOJIYITPOBOAHUKHU

4.1.3

3aKkoH COXpPaHCHHUA IJICKTPUICCKOI'O 3apsaga

4.14

B3aunmoneiictue 3apsioB. 3akoH Kynona

4.1.5

DNeKTpUUecKoe noJe. Hanpsok€HHOCTb
3IEKTPUUECKOTO HOJIAL. [MpunHImn
cynepro3uiuu.  JIMHUM ~ HanpsHKEHHOCTH

QJICKTPHUYCCKOTO II0JIA

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'0  IOJIA.

ITotennuan. Pa3HOCTEL TOTEHIINAIIOB

4.1.7

HpOBOI[HI/IKI/I U JUDJICKTPUKU B IMOCTOSAHHOM




SJICKTPUUICCKOM II0JIC. I[I/IE)JIGKTpI/I'-IeCKaSI

IPOHUIIAEMOCTD
ONEeKTPOEMKOCTD. Konnencarop.
4.1.8 DNEeKTPOEMKOCTh  TUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHsKeHHOTO KOHJIEHCAaTopa
TexHudyeckue  yCTpOWCTBA:  3JIEKTPOCKOIL,
419 ANIEKTPOMETP, AIEKTPOCTATUYECKAs 3alluTa,
o 3a3eMJICHHUE 3JIEKTPONpUOOpOB, KOHJIEHCATOP,
KCEpPOKC, CTPYHHBIN ITPUHTED
4110 [IpakTnueckue paboTHI. Nsmepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

HHHPart#HTIIOCTOSIHHBIN DJIEKTPUYECKHI TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcaoBus CYIICCTBOBAHUA IIOCTOSITHHOI'O

4.2.1 AIEKTPUIECKOTO TOKa. McTounnku Toka. Cuna
Toka. [TocTosiHHBIN TOK
4.2.2 Hanpspokenue. 3akon Oma J1sl ydacTka 1enu
423 DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IETBbHOE
o CONIPOTHBIICHUE BEILIECTBA
424 [TocnenoBarensHoOE, rapajieJbHoE,
o CMELIaHHOE COEIMHEHUE ITPOBOIHUKOB
PaboTa anekrpuueckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MOoOUIHOCTD JEKTPUUECKOTO TOKA
anektpoaBmkymas cuna (manee — DJC) u
497 BHYTPEHHEE CONPOTUBIECHUE UCTOYHUKA TOKA.
o 3akon Oma g1 1ONHOW  (3aMKHYTOI)
anekTpuueckoil nenu. Kopotkoe 3ambikaHue
DNEeKTpOHHAs MPOBOJIUMOCTh TBEPBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHBIICHUSA
o METaJIOB oT TEMIIEpaTyphl.
CBepXmpoBOIUMOCTh
429 OnekTpuueckuii Tok B Bakyyme. CBolcTBa

OJICKTPOHHBLIX ITYYKOB




4.2.10

[MonynpoBoaauku. COOCTBEHHAS U IPUMECHAS
MPOBOJIMMOCTh TOJIYPOBOJIHUKOB. (CBOWCTBA

p-n nepexona. [loaynpoBoaHUKOBBIE IPUOOPEI

4.2.11

ONEeKTpUYECKU  TOK B DJIEKTPOJIUTAX.
DIEeKTPOIUTHYECKAS JUCCOL AL

DIIEeKTPOIU3

4.2.12

DIeKTPUYECKUM TOK B rasax.
CaMOCTOSTENBHBIII M HECAMOCTOSITEIbHBIN
pa3psaa. PazmuuHble THIBI CAaMOCTOSTEIIBHOTO

pazpsaa. Monnus. [1nasma

4.2.13

Texanueckue yYCTpOMCTBA: aMIIepMeTp,
BOJBTMETP, PEOCTaT, HWCTOYHHKM  TOKAa,
3JIEKTPOHArpeBATEIbHbIE puoopHI,
JJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONIPOTHUBIICHHUS, BAaKyyMHBII h112 (i
TEPMUCTOPBI nu boTOpe3nCTOpHI,

MOJTYITPOBOTHUKOBBIN JTHOJI, TATbBAaHUKA

4.2.14

[IpakTuueckue paboTHI. N3ydaenune
CMEIIAHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne DJIC HCTOUHMKA TOKa M €ro
BHYTpEHHEro conpoTuBieHus. HaOmoaenue

OJICKTPOJIMU3a

11 KIJACC

Kon Koanposepsiemoro
pasaena 3J1eMEeHTA

IIpoBepsiemble Y1eMEHTHI COIEPKAHUS

4

SJIEKTPOAMMHAMUKA

#HH#HParH#MAI'HUTHOE I10JIE. 9JIEKTPOMAT'HUTHAS MHAY KN A

4.3.1

IlocTrossnable Mar"HuTbl. B3anmMonencTBue

INOCTOAHHBIX MaroHuTOB

4.3

4.3.2

MaruutHoe mone. Bekrop MarHuTHOU
uHaykuuu.  [lpuHoun — cynepno3uuuu.
Jlunun wmarautHOM uWHAYKIMU. KapTtunHa

JVUHUMA  MAardHuTHOM  MHAYKIUU  T0JIA




IIOCTOSAHHBIX MAarHuTOB

MarnuTtHOEe 10JIE IIPOBOJHUKA C TOKOM.
Kaptuna nuHUE 1078 JJIMHHOTO IPSMOTO

IMpOBOAHMKA MW 3aMKHYTOI'O KOJIBLCBOI'O

433 IPOBOJIHKKA, KATYHIKd C TOKOM. OIBIT
Opcrena. BzaumoieiicTBue NpoBOAHUKOB C
TOKOM
434 Cuiia Amriepa, €€ MOIyJb M HalpaBlICHUE
Cuna JlopeHiia, €€ MOIya b U HapaBJICHHE.
JBmkeHHne  3apsSyKEHHOW  YacTHIbl B
4.3:5 OJHOPOJHOM MAarHUTHOM mone. PaGota
cuibl Jlopenna
4.3.6 SIBIIeHNE ANEKTPOMATHUTHOW HHAYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHOM MHIIYKIIUH
OJIC nHaykiuu. 3aKOH 3JIEKTPOMAarHuTHOM
4.3.8 nHaykunu Papanes
BuxpeBoe anektpuueckoe moise. IJC
MHIYKIIMU B TPOBOJHUKE, JBHXYIIEMCS
4.3.9 TIOCTYNATENbHO B OJJHOPOJIHOM MarHHUTHOM
moJie
4.3.10 [TpaBuio Jlenna
NHnyKTUBHOCTH. fIBIE€HUE CaMOMHAYKIUH.
4.3.11
OJIC camouHAYKIIMU
OHeprusi MarHUTHOTO TIOJISl KaTYIIKUA C
4.3.12
TOKOM
4.3.13 DJNIEKTPOMArHUTHOE T10JIe
TexHuueckne  yCTPOWCTBA:  IOCTOSIHHBIE
MarHuThI, 3JIEKTPOMArHUTHI,
4.3.14
3JIEKTPOIBUTATEb, YCKOPHUTENH
3JIEMEHTAPHBIX YaCTUL], UHAYKIMOHHAS IeYb
[IpakTruueckue paboTHI. N3yuenue
4315 MarHUTHOTO TMOJs KaTyIIKH C TOKOM.

Hccnegopanue OeiCTBHS  MOCTOSHHOTO

MaravTa Ha paMKy C TOKOM. HccnenoBanue




SABJICHUA 3H€KTpOMaFHHTHOﬁ HUHAYKIIUHN

KOJIEBAHWA 1 BOJIHBI

5.1

#HH#HPartH#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnas cucrema. CBoOOgHBIE
kosieOanus. ['apMoHMueckue KoseOaHusI.
IMepuon, wacrora, amrmmrymsa u dasa

KoJe0aHuii

5.1.2

[IpyxxuHHBIM MasATHHK. MaTeMaTH4ecKHui

MasATHHK

5.1.3

VYpaBHEHHE TapMOHMUYECKHX KOJEOaHHI.
Kunematnueckoe 31 JTAHAMHAYECKOE

OIMCAHNE KOJIE0ATETHbHOTO ABMKECHUSA

[IpeBpamenue SHEPIUH pu
TapMOHHUYECKUX KOJICOaHUIX. CBs13p
aAMIUTATYIBI KoJIeOaHni HCXOIHOU
BEJIMYUHBI C aMIUIUTyJaMu KoJieOaHuU e€

CKOPOCTH M YCKOPEHUS

5.1.5

KonebGarenbupiii  koHTYp.  CBOOOIHBIC
3JIEKTPOMArHUTHBIC KoJieOaHust B
UCATLHOM  KOJICOATCIbHOM  KOHTYpE.
AHANOTUST MEXKIYy MEXaHHYSCKUMH U
3JIEKTPOMArHUTHBIMH KOJIEOAHHMSIMH.

®opmyna Tomcona

5.1.6

3akoH COXpaHCHHUA SHEPIruu B HACAIIBHOM

KoJiebaTeIbHOM KOHTYpPC

5.1.7

BoinyxaeHHbBIE MEXaHUYECKUE KoJieOaHusl.
Pes3onanc. Pesonanchnasa KpHUBasl.
BrinyxaeHHsbie 3JIEKTPOMarHUTHBIE

KoJIeOaHusl.

5.1.8

[lepemennbii  TOK.  CHHYCOMIANBHBIN

HepeMeHHHﬁ TOK.

5.1.9

MoHOCTh IMEPEMECHHOT'O TOKa.
AMHJ’II/ITYILHOC n I[eﬁCTBYIOHlee 3HA4YCHHUC

CHJIbI TOKAa U HAITPSPKCHU A




5.1.10

Tpaucdopmarop. [IpousBoacTso, nepenaya
U TOTpeOJICHUE 3IEKTPUUYECKO 3HEpruu.
OKOJIOTUYECKHE PUCKU IIPU IPOU3BOJCTBE
AIEKTPUYECKOU DHEPIUU. KynsTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicMorpad,
ANEKTPUYECKU I 3BOHOK, JINHUA

SJICKTpOIICpCaaqd

5.1.12

[Ipaktnueckue pabotel. MccnenoBanue
3aBUCUMOCTHU TI€pUOJIa MajbIX KojeOaHUM
rpy3a Ha HUTHU OT JUIMHBI HUTH U Macchbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
HeNu U3 TOCJIeI0BaTeIbHO COETUHEHHBIX

KOHJIEHCATOPa, KaTylUIKU U Pe3ucTopa

5.2

###Part#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, yCIOBHS
pacnpoctpanenus.  Ilepuon.  CkopocThb
pacnpocTpaHeHuss W  JJMHA  BOJIHBL

[Tonepeynsle ¥ MPOI0JIbHBIE BOJTHBI

5.2.2

###Part## Narepdepennusa u audpakims

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CKOpoCTh 3BYyKa. I'pOMKOCTH 3BYKa.

BricoTta Tona. TemMOp 3ByKa

5.2.4

DJICKTPOMAarHuTHbIE  BOJIHBL. Y CJIOBUSA
U3JIyYEHHUS]  AJIEKTPOMArHUTHBIX  BOJIH.
Bzaumnas opuentanus BektopoB E, B u v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyyM¢€

5.2.5

CBo#CcTBa  JIEKTPOMArHUTHBIX  BOJIH:
OTpa)keHHe, IpeJoOMIICHUE, MOJSIpU3aLys,
mudpakius, uHTepdepeHuns. CKOpOCTb

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IprumeHeHne 3JIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIMOBI PaguoOCBSI3U M TEIEBUACHUS.
Pannonoxanusi. DneKTpOMarHuTHOE

3arpsi3HEHHUE OKPYKAIOIICH CpeJIbl

5.2.8

TexHu4ecKue YCTpPOWCTBA: MY3BIKAJIbHBIC
UHCTPYMEHTBI, YIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEAMIMHE,
panmap, panuoNpUEMHHK, TENEBU30DP,

aHTeHHa, tenedon, CBU-neyn

53

H#H#HtPar#H#OIITUKA

5.3.1

[IpssMonmHEHOE pacnpOCTpAHEHUE CBETa

B OJIHOpoJHOM cpene. JIyu cBera

532

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
ceeta. [loctpoeHne m300pakeHuid B TUIOCKOM

3epKaje

5.33

IIpemomiieHne cBera. 3aKOHBI TPETOMIICHHUS
CBETa. AOGCOTIOTHBIM MOKa3aTeb

MMPECIOMIICHUSA

534

[Tommoe BHYTpPEHHEE OTpaKCHUE.
[IpenenpHbIld yroJl MOJTHOTO BHYTPEHHETO

OTpaXEHHUS

5.35

Hucnepcusi  cera. ClloXHBIM  COCTaB

ocnoro cBeta. L{Bet

5.3.6

Cobuparoliue ¥ paccerBaloOINe JIUH3BI.
Tonkass nuu3a. DOKyCHOE pacCCTOSHUE U
ONTHYECKass  cujia  TOHKOW  JIMH3BIL
[TocTpoenue n300paskeHUit B COOMPAIOIINX
U pacceuBarouux JuH3ax. Dopmyna
TOHKOW JWH3bI. YBEIWYCHHE, aBacMoe

JIMH30U

5.3.7

HpeI[CJ'IBI MMPUMCHUMOCTHU reOMeTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdpepenuus cBera. KorepeHtHsle
HCTOYHUKH. Ycnosus HaOII01eHUS
MaKCUMYMOB u MUHHMYMOB B

UHTEpPEPEHIIMOHHONH KapTHMHE OT JBYX




CI/IHq)a3HLIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmus  cBeta.  udpaknuonHas

pemérka. YciaoBue HaOMIOACHUS TIABHBIX

5.3.9 MaKCUMYMOB npu ageHun
MOHOXPOMAaTHIECKOTO CBETa Ha
T(QPaKIUOHHYIO PEIIETKY
5.3.10 [Tonsipuzanust ceeta
TexHUYecKHEe YCTPOMCTBA: OYKH, JIyIIa,
doToanmapar, MPOCSKIIMOHHBIN ammapar,
5.3.11 MHUKPOCKOTI, TEJIECKOTI, BOJOKOHHAs
OTITHKA, TUQPPAKITHOHHAS peméTka,
TIOJISIPOH T
IIpakTrnueckue paboTHI. N3mepenue
5310 nokaszarens mnpenomieHus. MccnemnoBanue

CBOWCTB  M300pakeHW B JIMH3aX.

HabGmronenue aucnepcun cBeta

DJIEMEHTBI CITIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

6.1

['paHunubl TPUMEHMMOCTH KJIACCHYECKOU
MEXaHUKH. [octynatsl TeOpUn
OTHOCHUTEJIbHOCTH: MHBAapHUAHTHOCTD
MOJYJII CKOPOCTHM CBEeTa B BakKyyMe,

MIPUHIIMIT OTHOCUTEIBLHOCTH DUHIITEHHA

6.2

OTHOCHUTEIHLHOCTH OJHOBPEMCHHOCTH.
3aMe,I[J'I€HI/Ie BpEMCHHU W  COKpaIllCHUEC

JUINHBI

6.3

3Hepr1/1;1 " UMITYJIBC CBO60,Z[HOI>1 YaCTHUIBbI

6.4

CBsi3b Macchl C JHEpPrHEed M UMITYIbCOM
CBOOOJIHOM 4YaCTHIbl. ODHEPTrUs IOKOS

CBOOOIHOM YaCTULIBI

KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyna Ilnanka cBsa3u sHEprUn
doTroHa ¢ ero uacToTOW. OHeprus u

UMIYJIbC GOTOHA




7.1.2

OtkpeiTHe U uccienoBanue Gorodddexra.
Ombitet AL CroneroBa.  3aKOHBI

dororddexra

7.1.3

YpaBHeHue DHHIITENHA IS
dotorddexra. «KpacnHas T'PaHULIA»

dororddekra

7.1.4

Hasnenune ceera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHYeCKoe JeHCTBHE CBETA

7.1.6

TexHUYeCcKHe yCTPOMCTBa: (DOTOIIIEMEHT,
dboTomaTUHK, COJIHEYHAas Oarapes,

CBETOIMO/T

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma TomcoHa. OMBITEI
Pezepdopna mo uccneqoBaHui0 CTPOSHUS

aToMa. HnaHeTapHas[ MOJCIb aToOMa

7.2.2

[Toctynatsl bopa. N3nyyenue u
norjouieHre (OTOHOB TMpU  TMEpexoie
aToMa C OJHOTO YpPOBHS DJHEPrUM Ha
npyroi. Buael ciektpoB. CekTp ypoBHEU

SHEPTUU aTOMa BOJIOPO/Ia

7.2.3

BoaHoBEIe cBoiicTBa 4actull. BoOJIHBEI e
Bbpoiins. KopnyckymnsipHo-BOJHOBOM
nyanu3Mm.  Jludpakius SJIEKTPOHOB Ha

KpucTajljiax

7.2.4

CroHTaHHoe H BBIHYKJICHHOC M3JIYYCHHC.

YcTpoicTBO U pUHIMIT pabOTHI J1a3epa

7.2.5

TexHudyeckue yCTPOWCTBA: CIEKTPAIbHBII
aHayu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII

KOMIIBIOTED

7.2.6

[Tpaktuueckue  pabotel.  HaGmonenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl Ha6HIOIleHI/ISI n peructpanuu

SJICMCHTAPHBIX YaCTHIL




7.3.2

OTKkpbITHE  PaaUOAKTUBHOCTU.  ONBITHI
Pesepdopna mo ompenencHuio cocraBa
pamgnoakTuBHOTO  W3nmydeHus. CmoiicTBa
anbda-, 6era-, raMMa-u3TydeHus. BiusHue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  HPOTOHA U HEWUTpOHA.
Hyxnonnass monens sinpa ['eitzenOepra —
WBanenko. 3apsaa sapa. MaccoBoe uucio

sanapa. M3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
NO3UTPOHHBIM  OeTa-pacnaj. l'amma-
U3ITy4YeHHE. 3aKOH  paJMOaKTUBHOTO

pacmaja

7.3.5

OHeprusi CBSA3M  HYKIOHOB B sJpeE.

Snepubie cumbl. Jledekt Macchl sapa

7.3.6

Snepuble peakumu. [lenenwe u cUHTE3

aaep

7.3.7

Anepubriit peaxkTop. TepMosiepHbIi
cunte3. [lpobmembl W  mMepCHEKTUBBI
SIEPHOM  DHEPreTHKU.  IJKOJOTHYECKUE

ACIICKThI HHCpHOﬁ OHCPICTUKU

7.3.8

OnemeHTapHble  4YacTullbl.  OTKpbITHE
MO3UTPOHA. OyHAaMeHTalbHbIE

B3aUMOCUCTBUA

7.3.9

TexHudyeckue  yCTpPOWCTBA:  JTO3UMETP,
KaMmepa BunbcoHa, suepHBId peakTop,

aroMHasa OoM0Oa

7.3.10

[Tpaktuueckue pabotel. HccnenoBanue
TPEKOB YaCTUIL (o TOTOBBIM

dororpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro neba. CosBe3gus, spKue

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

8.2

Conneunas cuctema. IlmaHeTsl 3eMHOMU




rpynnel.  IlmaHersl-rurantel M UX
CIIyTHUKH, KapJIMKOBBIE ILIAHEThI. Maibie

testa COJTHEYHOM CUCTEMBI

8.3

Comnne, ¢otochepa wu  atmocdepa.

CotHEeUHAas aKTUBHOCTH

8.4

Wcrounuk sueprun CosHua u 3B€371

8.5

3BE3/bI, WX OCHOBHBIC XapPAKTEPUCTUKU:
Macca, CBETHMMOCTb, Paauyc, TeMIIEpaTypa,
170:¢ B3aMOCBSI3b. Hwnarpamma
«CHEKTpallbHBII  KJIaCC — CBETHUMOCTB.
3BE3pl  IJIABHOM  TOCIIENOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTE) JUIA

3BE37] I1IaBHOI ITOCIEN0BATEILHOCTH

8.6

#H#Par###BHyTpeHHee  CTpoeHHe  3BE3N.
CoBpeMeHHbIE MPEICTaBICHUS (o]
MIPOUCXOXKICHNN W 3Bomonmu ConHioa u

3BE31. DTaIbl )KU3HU 3BE3NT

8.7

Mneunsii  Ilyrb — Hama [anaktuka.
CnupanbHas CTPYKTypa lanaktukwu,
pacrnpeneneHue 3BE3N, Ta3a U IBUIN.
ITonoxenne wu nBwkenue ConHua B
[Namaktuke. Ilmockas wu  chepudeckas

INOACHUCTEMBI TamaxkTukn

8.8

Tuner ramaktuk. PamuoramakThky u

KkBazapbl. UEpHBIE IBIPHI B S/Ipax rajJakTHK

8.9

Bcenennas.  Pacmiupenne — BceneHHOM.
3akoH XaOOma. Pasz0Oeranue ramakTHK.
Boszpact u paguyc BcenenHoi, Teopus
Bosmpmioro B3pbiBa. Mogens  «ropsiuei

Bceenennoii». PennkroBoe nsnydenue

8.10

MacmtabHast ~ cTpykTypa  Bcenennoil.
Meraranaktuka. Hepeménubsie npoOnemsl

aCTpOHOMHU




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» ['.4. Maxuiues, b. b. byxosues, H.H. Corckuit ®usuka 10 k. @usuka 10
kiacc. ba3oBblii U yriyOsieHHBIN ypoBeHb. YueOHuK. Mocksa. [IpocBemienue,
2023 r.

* [' 4. Msakuiues, b. b. byxosues, B.M. Uapyrun ®@usuka 11 k. @usuka 11
kiacc. ba3oBblii U yriyOseHHBIN ypoBeHb. YueOHuK. Mocksa. [IpocBemienue,
2024 r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. FO.A. CaypoB. ®usuka. [loypounsie pazpadotku. 10-11 kiacc.
[Tocobue mis o61eodpa3oBaTeIbHBIX OpraHu3amnuii. Mockaa.
ITpocsenienue. 2022 r.

2. H.A. llapdentheBa. CoopHuk 3aaa4 o ¢usuke. 10-11 kmacc.
[Ipocsemenue. 2023 r.

3. E.C. Eprotkun, C.I'. EptoTkuna. @uszuka. CaMOCTOATENbHBIE U
KOHTpOJbHBIE paboThl. 10-11 knacc. Ilpocsemenue. 2023 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. «Knacc!nas ¢usukan: http://class-fizika.ru/

2. «Poccuiickas anextponHas mkosa» (POI): https://resh.edu.ru/for-pupil
3. LECTA- Iludposas murardopma aJiss COBPEMEHHOM IIIKOJIBI:
https://lecta.ru/ucheniku

4. OunaiiH-ypoku 1o ¢pusnke ot Koprnopanuu «Poccuiickuil yaeOHUK:
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika type-
onlayn-uroki/

5.00pa3oBaTenbHbINA CAaUT i yunTenen « Bumeoypoku B MHTEPHET:
https://videouroki.net/

6. Onnaitn-mkona «Madoypox»: https://school.infourok.ru/

7. Onnaita-pecypc «100urokov.ru»: https://100urokov.ru/o-kompanii

8. BuneoxoctuHrRUTUBE, crpanuna «®wusuka: mogdopka BUI€0 OHIAWHY:
https://rutube.ru/tags/video/6128/

9. «IlonroroBka x EI'D no ¢puszuke otllIkoakoBO»:
https://2.shkolkovo.online/free/physics

10. Iudposoii 06pa3oBaTenbHbIN pecypc ais mkoid «SIKmacey:
https://www.yaklass.ru/
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