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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW MHporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Ttakxke ¢ yu€rom ¢enepanbHoil pabodeil mporpaMMbl BOCHUTAHMS U
KOHUENIMU NpernojaBaHus ydyeOHoro mpeamera «@Dusumka» B 00pa30BaTEIbHBIX
OpraHu3aIusiXx Poccuiickon Oenepanun, pean3yOIINX OCHOBHBIE
oOpa3oBaTeiabHbIE IPOTPaMMBI.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HOopMUpOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTUHblI MHupa oOyyawomuxcs 10-11 kmaccoB mpu
oOydeHnH ux Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JIESITEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanmsiMm GI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METanpeIMETHBIM pe3yibTaTam
oOydeHHMsI, a TaKXKe YYHUTHIBAET HEOOXOJUMOCTh pealu3aldd MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamMu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIE IENH M3Yy4eHUsS (PU3UKU Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIE PE3yJbTaThl OCBOEHUSI Kypca (U3HUKHU: JIUYHOCTHBIE,
MeTalnpeIMeTHbIE, TpeIMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca U3k Ha 6a30BOM YPOBHE, B

TOM YHMCJIe PEeIMETHBIE Pe3yIbTaThl 10 TOJaM 00y4eHHUS;

e cozepxanue yueOHoro npeamera «dusukay mo rogam oOyueHUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHU 00 okpyskaromeM Mupe. IIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmuii
JUI €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3UUECKHE 3aKOHbI
JeKaT B OCHOBE IMPOILIECCOB U SIBICHWH, H3y4yaeMbIX XHUMHUEH, OMoJoruew,
bu3mdeckoir reorpadueri um  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
OpUMeHeHHEe  (U3NYECKUX 3HAHUW  ONpefeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIyYeHHs] HOBBIX MAaTEpHUAJIOB C 3aJlaHHBIMU CBOWCTBAMHM U JPYTHUX.
W3ydyenne (QU3MKH BHOCUT OCHOBHOW BKJaJ B (POPMHpPOBAHHE E€CTECTBEHHO-
HAyYHOU KapTHHBI MUpa OoO0ydaromuxcs, B (HOpPMHPOBAHHUE YMEHHH NPUMEHSTH
Hay4HbIM METO/I MO3HAHUS MPHU BBHIMOJIHEHUN UMU Y4€OHBIX UCCIIEI0BaHUN.

B ocHOBY kypca ¢Gu3uMKK JJ11 YPOBHS CpeIHEro o0O0Iero oOpa3oBaHUs
MOJIOXKEH pAN HUAEH, KOTOpble MOXXHO paccMaTpUBaThb Kak MPUHLMUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEpPHIEHHBIM, OH COJACPIKHUT MaTepual U3 BCEX pa3zesioB (PU3MKH, BKIIOYACT KaK
BOMPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBusercs
dbopMupoBaHUE MPEACTABICHUNW O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEUICCTBE H
noJe.

Hoes eymanumapuzayuu. EE peanmzanusi TpearnosiaraeT HCIOIb30BaHUE
TYMaHUTApHOTO TOTEHIMANa (U3NYECKOW HAYKH, OCMBICICHUE CBSI3U Pa3BUTHS
¢usukn ¢ pasBuTHEM OOIIeCTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMH U YKOJIOTHYECKUMU TPOOIeMaMHu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npenmnosiaraet
3HaKOMCTBO C ITUPOKAM KPYTOM TE€XHHYECKUX U TEXHOJIOTUUYECKUX TPUIIOKECHUH
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICp)KaHUs, TMOCBSIIEHHBIX OJKOJOTHYECKUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0JieM palliOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CTepKHEBBIMHM JJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpPEIHEr0o OOIIETro
oOpa3zoBaHus SBISAIOTCA (U3MUecKue Teopuu ((popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUSI PU3UYECKON TEOpUHU, Poiau (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O TPHUPOJAE, TpaHHUIAX
NPUMEHUMOCTA TEOPHM, IJisi ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUU U
MIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CYET OpraHU3allud SKCIEPUMEHTAIBHOM AESITEeIbHOCTH 00YYaroIInXCs.
st 6a3oBoro ypoBHS Kypca GU3HKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIIEPUMEHTOB U J1abOpaTopHBIX pador,
KOTOpBIE B mporpamme 1o (u3uke 0O0bESIUHEHBI B OOIIUN CIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BhiieneHne B yka3aHHOM IepedyHe J1abopaTopHBIX PadoT,
OPOBOJMMBIX JUISI KOHTPOJIE M OLIEHKH, OCYIIECTBISIETCS  yYaCTHHKaMH
0o0pa30BaTeIpbHOrO IMpolecca MCXOAd U3 OCOOEHHOCTEH IUIAHUPOBAaHUS |
ocHamleHust kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcs OBIAJCHHE
O0Oy4aloUMMHUCS YMEHUSIMH TMPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIEIOBAHMS
3aBHCUMOCTEH (PU3MYECKHX BEJIMYMH W I[IOCTAHOBKY OIIBITOB IO TPOBEpPKE
MPEI0KEHHBIX THIIOTES.

Bonbmioe BHHMaHME yAENSETCS PEUICHUIO PACYETHBIX M KAad4eCTBEHHBIX
3agay. [lpu 3TOM 1151 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaud C SBHO
3aaHHON (PU3MUECKON MOJIETIbIO, TIO3BOJSIONINE TPUMEHSATh N3YYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3feia Kypca, TaK W WHTETpUPYS 3HAHUS U3
pa3HBIX pa3nesoB. /[ KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (U3MUECKOW MOJETU IJIsi CHUTYyallud TIPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanusmu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBI ypOBEHb Kypca
¢bU3UKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NIPEeIMETHOTO KaOWHeTa (PU3MKH WU B YCJIOBHSX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOT'O IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopaTopHOe OO0OpYJIOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUUYCCKUX MPAKTUYCCKUX PabOT M JEMOHCTPAIMOHHOE
obopyioBaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHEe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  00ECIEUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMA IS
UCCJIEIOBAHUSA  U3Y4YaeMbIX SIBJICHHMH M  TPOLECCOB, OMIHMPUYECKUX H
(dbyHIaMEeHTaTbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUe TEMaTHUYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
1abopaTopHOro O0OPYIOBAHUS JOKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUGPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (opmupoBaHue wWHTEpeca W CTPEMJICHHS OOYYaIOIMUXCS K HAYIHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEJUICKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3yiabTaTa HW3YYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

e (opmupoBaHHe TMpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTmkenne ITUX Ielield 00ecTeunBaeTcs PemeHneM CIISAyIoNuX 3a1a4 B

MpoIecce u3yueHus Kypca (U3UKM Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e IMpUOOpPETEHHE  CHCTEMbl  3HaHMK 00  0o0mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI acTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW MPUMEHITh TEOPETUUYECKUE 3HAHUS IS
oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOEGHHME CIOCOOOB peHIeHUs pa3jIMYHbIX 3a7ad C SBHO 3aJlaHHOM
¢uznueckol Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3JlaHue (PU3HUECKON MOJICIH, aJICKBATHON YCIIOBUSIM 3a]1a4H;

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

e OBJIQJICHUE METOJIAMH CAaMOCTOSATEJIPHOTO TUIAHUPOBAHUS W TPOBEIACHUS
bU3UYECKUX DKCICPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [JISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JEATETHHOCTH.

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

[Ipeqmaraemerii B mporpaMme 1o (U3MKE TepeYeHb JIA0OPATOPHBIX H
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIh JI€TAeT BBHIOOD
NIPOBEJICHUs JIa0OPAaTOPHBIX pPAa0OT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOITUXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Ponb JKcnepuMeHTa HW TEOpUM B IMPOLECCE IO3HAHUS IPUPOJBI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MUYECKUX SIBIEHUN M mpoleccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyHUIMD COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

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

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaIbHON TOYKH, MX MPOEKIMH HAa OCHU CHCTEMBbI KOOpPIHMHAT.
CiioxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EepEeMEIICHUs
MaTepHalbHOM TOYKU OT BPEMEHH.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueitnoe  nBmxeHue. JIBMKEHME  MaTrepualbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u wactora obpamenus. [leHTpocTpemMuTensHOE yCKOpEHNE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JBH>KEHUE CHAPSI0OB, LICMTHBIE U PEMEHHBIE NTEpEeaaAUH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHSI.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmionenune aBuxkeHusi Tena, OpOIIEHHOTO IMOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHus cBOOOHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

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

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus tena, OPOIIEHHOTO0 TOPHU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIs MaTepuanbHON TOuku. Tpetuii 3akoH HeroTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHoro TtarotreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIEHUS NPU IBUXKEHUU TeJa B KUIKOCTU WUJIU Ta3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U MAJICHHM.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCHMOCTUA CWJI YNPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE U
pe3uHOBOM 00pasiie, OT ux AedopMaliui.

HccnenoBanue yciioBUl pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpaIlCHUSI.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cunbl U U3MEHEHHE HMMIYyJibca Tejla. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KMHETUYECKON DHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
neopMUpoBaHHONW  TpYKuUHBL.  [loTeHIManpHass  dSHEprus Tejda  BOJM3U
NOBEPXHOCTH 3EMJIU.

[loTenuuanbHple W HEMOTEHIMANbHBIE  CUJbl.  CBA3p  pabOTHI
HETMOTEHIIMAJIbHBIX CHJI C M3MCHCHHUEM MEXaHWYECKOM DSHEPruu CHUCTEMBI TeJl.
3aKOH COXpaHEHHSI MEXaHUYECKOUN SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoMcTBa M NPAKTUUYECKOE IMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MAATHHKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha MPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Pazagea 3. MosekyasipHas pusuka ¥ TepMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aMMOJICCTBUSA YacCTUI[ BemlecTBa. MoOJEnu CTPOEHHS Ta30B, JKUIKOCTEU U
TBEPJIBIX TEJI M OOBSICHEHNE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pa3mepsl MoJiekyi. KonnuectBo BemecTBa. [loctossHHass ABorapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KUHETUYECKOW TEOpUU HJACATBHOTO raza. AOCONIIOTHash TeMmmepaTypa Kak Mepa
CpeIHEW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. l[llkana
temrnieparyp KenbBuHa. 1'a3oBbeie 3akoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [lanbroHa. M30mponecchl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHUE H3OMPOILIECCOB: H30TEpMa, H30XO0Pa,
uzo0apa.

TexHuueckue YCTpOMCTBA W TMPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

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

OmnpiTel 10 MU PY3UN )KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJECHCTBHUS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WIIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U crIocO0BI e€ m3mMeHeHus. KonmmuecTBo TermioTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HJealbHOrOo  Tra3a.  Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIIyUYCHHUE. Y JeIbHAsI TEIUIOEMKOCTh BELIECTBA.
KosuecTBO TEmIOTHI pH TeTionepeaaye.

[Tonsitue 006 aamabatHoMm mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJWHAMUKH K u3omporieccaM. I 'paduueckas
UHTEpOpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh IpoLieccoB B IPUPO/IE.

TermoBble  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt none3Horo
nercTBus TerioBor MamwuHbl. [ukn Kapuo m ero kod3¢g@uiieHT IMoJae3HOTO
NEeNUCTBUS. DKOJIOTMYECKHE MPOOIEMbI TETUIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHEIr0 CrOpaHusi, OLITOBOM XOJOJUIBHUK, KOHIUIITHOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKK TOJI JCHCTBHEM CXKAaTOro BO3JlyXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MyTEM TpeHUsl (BUACOIEMOHCTPALIHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpIT 1Mo ananabaTHOMY pACHIMPEHHIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammuwie cocmoanusn eeuiecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HackimieHHbId map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPaTyphl KUTIEHUS OT JaBJICHUS.

Trépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctayuioB. JKuakue kpuctauibl. CoBpemeHHble Matepuaibl. I[LiaBieHue u
KpUCTaJUIU3aIus. Y aeapHas TerioTa miasiaeHus. Cyomumarusi.

YpaBHeHHE TENJIOBOTO OajaHca.

TexHuueckue YCTpOMCTBA W IPAKTHYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUM TOJYyUYEHHUS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpuCTalIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HN3mepeHre 0OTHOCUTEIBHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. DiieKTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa
DJNIeKTpu3auus Tell. OJEeKTpUYECKUui 3apsa. JBa Buaa 3IIEKTPUUYECKUX
3apsaoB. [IpOBONHMKM, OUAIEKTPUKU W TMOJYNPOBOJHHUKH. 3aKOH COXPaHCHUS
3JIEKTPUYECKOT O 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsI.
Onektpuueckoe mnoisie. HanpsoxkéHHOCTh  3nekTpudeckoro mnoiist. [IpuHnumn



CYIIEpHO3UIUU DIIEKTPUUYECKUX ITOJIeU. JIMHUM HANPsKEHHOCTH DIIEKTPUYECKOTO
TTOJISL.

Pabora cun  snmekrpoctatudeckoro  moisg.  llotenmuman.  PasHocThb
noTeHuuanoB. I[IpOBOJNHMKM W JHUDJIEKTPUKKA B IJIEKTPOCTATUYECKOM  IIOJIE.
JlupnexTpuyeckass IPOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHIEHCATOPA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3IIIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJICHHE HIIEKTPOIpPUOOpPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HARNEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMBNEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPHUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwlx cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTosHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE CONMPOTUBICHUE. YAEIBHOE CONPOTUBIECHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COETMHEHNE POBOIHUKOB.

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

DNEeKTPOJABIKYIAsl CHJIa U BHYTPEHHEE CONPOTHBJICHUE HMCTOYHUKA TOKA.
3akoH OMa nJ1s1 MOJHOM (3aMKHYTOM) 3nekTpuueckoil 1ienu. KopoTkoe 3ambIkaHue.

ONEeKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IpUMECHas MPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

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



DJIEKTpUUYECKUi TOK B Ta3zax. CamMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Momuus. [Inazma.

TexHuueckne yCTpoOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJILTMETP, pEOCTaT, HUCTOYHUKUA TOKa, DJIEKTPOHArpeBaTeIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN THO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

3aBUCUMOCTh COTMPOTUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUTOIA/IN TONIEPEYHOT0 CEYEHUSI U MaTepHaia.

CwmeranHoe coeIMHEHNE MMPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIEKTpOABIKYIIEeH cuwibl. KopoTkoe 3ambikaHue
raJbBaHUUYECKOTO AJIEMEHTA U OIlEeHKa BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 kiacce OCYIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMuh MaTEMaTHKH,
OuoNOTNY, XUMHH, TeoTpaduu U TEXHOIOTUH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (u3MYecKas BEIUYMHA, 3aKOH,
Teopus, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pemieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHAas (QYyHKIHS,
napabosna, runepOona, ux rpauKku U CBONCTBA, TPUTOHOMETPpHUUYECKHE (DYHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMU HA OCU KOOPANHAT, CI0KEHHE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEJayH, TEILUIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUSI B YKUBOMU MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpHAsi Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TN, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs JHUCCOLMALINS,
rajbBaHUKa.

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

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIL30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOAIIMIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JBUTATelb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJI€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPHUOOpPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATrPEBATEIbHbBIC puoOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TATHBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe mone. Bekrop MarHuTHOM UWHAYKUWU. [IpuHOUMI cynepno3uinuu
MAarHUTHBIX MOJIeH. JIMHMM MarHuTHOM WMHAYKIMU. KapThHa JMHUNA MarHUTHOMN
WHIYKUIWHU MOJISL TOCTOSTHHBIX MarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TOJIsl JJIMHHOTO MPSIMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IIPOBOJIHMKA, KaTylIKU ¢ TOKOM. OnbIT DpcTena. BzaumozeiicTBue nmpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopennia, e€ MOyJib M HallpaBlieHUE. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJHOPOJIHOM MarHuTHOM Tosie. PaGora cuitbl JlopeHta.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. IIOTOK BeKTOpa MarHUTHOU
UHIAYKUUHA. OJEKTPOABMIKYIIAs CHJIA MHAYKUWUA. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu Gapanest.

BuxpeBoe »anekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUHUH B
IIPOBOJAHUKE, IBUKYIIEMCS IOCTYNATEIBbHO B OAHOPOIHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJIEKTPOABIKYIAs  Cujia
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHTYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOJABHXKYIIEH CHJIbI MHAYKLIUHA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue SBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pa3pnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
Napmonnyeckue konebanus. [lepuon, vacrora, ammuTtyna u ¢asza KojeOaHUM.
[IpyxuHHBIM MasgTHUK. MaTeMaTHYECKUH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpanieHne SHepruy Mpu TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJCAUTHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH H
ANEeKTpoMarHuTHeiMA  KonieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPI'uM B UJEATBHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
koneOanus. Pezonanc. BeiHyKI€HHbBIE DIIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii  TOK. CHUHYCOUIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HMU.

TexHnyeckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUH JICKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJeOaTEIbHOM CHCTEMBbI (MPYXUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3atyxamommx KojaeOaHuu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJNIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mociieqoBaTEIbHOM COEIMHEHHH PE3UCTOPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M Macchl Ipy3a.

HccnenoBanne mepeMEeHHOTO0 TOKa B I[EeNH U3 IOCJIEJI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KAaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJiHBL. [lomepeyHble W NOPOJOJIBHBIE BOJHBIL.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosnHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXECHUE, MPEIOMIICHUE, TOIsApU3anus, AUPPaKIus,
unTepdepennns. CKOpoCTh ANMEKTPOMATHUTHBIX BOJH.

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

[TpyHIMIBEI paguOCBA3H U TeNeBUACHUS. Paguookanys.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeIbl.

TexHnueckne ycTpoiicTBAa W MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas IMATHOCTHKA B TEXHHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHHE MOMEPEYHBIX U MPOJIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHunn u TuPppakiuy MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmnronenue cBsSI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIUTYAON W
4acTOTOU KOJIeOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpeJIoMJIeHUE, NOoAspu3anus, Tudpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. JIyu cBera. ToueuHbI HICTOYHHK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yroja TOJIHOTO
BHYTPEHHET'0 OTPAKEHUS.

Hucniepcus cBeta. ClioXHBIN cocTaB Oesoro ceera. L[perT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHME W ONTHYEeCKas Cujia TOHKOW JMH3BL. [locTpoeHue wn3o0pakeHuil B
coOuparIMx U paccenBaronux JuH3ax. opMyna TOHKOUW JIMH3BIL. YBEJIUYCHHE,
JlaBa€Moe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. HuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CUH(}A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuusa cseta. JudpakiuumoHHas peméTka. YCIOBUE HaOMIOACHUS
[JIABHBIX ~MaKCUMyMOB TIpM NaJAE€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHIInm CBETA.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamophwvie pabomwi



N3mepenue nokazaress NpeaoMIeHUs CTEKIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJIYJA CKOPOCTH
CBETA B BAKyyMe, IPUHLIUI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHNE BPEMEHU U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBIL.

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

Pazgen 7. KBanToBas pusuka
Tema 1. dnemenmovt K6aHmMoB80Ol ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHEpruu (PoToHA ¢ €r0 YaCTOTOM. DHEPrus
U UMITyJbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dotoaddexra. YpapHenue DiHmTeriHa st porosrddexra. «KpacHas rpanuia»
dboTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoWCTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOAIIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotod(peKT Ha yCTAaHOBKE ¢ ITMHKOBOM ITACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIIL.
[Inanerapnas mogmens aroma. lloctynater bopa. M3nyuenwme u mnormiomeHue
¢GOTOHOB TpW mepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyrou. Bumsl
criekTpoB. CIIEKTp YpPOBHEN SHEPTrUM aTOMa BOJOPOAA.

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

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE INPUMEHEHHE: CIIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmronenue nuHeiyaToro cnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHuo  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
BrusiHue panioakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NlydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprust CBsI3U HYKJIOHOB B sifipe. SaepHbie cuibl. JlepekT macchl siapa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
SAIEPHON SHEPreTUKU. DKOJIOTUYECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertobl HAOIIOICHHS ¥ PETUCTPALIUU AI€MEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHslil peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro neba. Co3Be3nausi, sSipKUe 3BE3NBI, IJIAHETHI, WX BHUIUMOE
JIBIDKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CosiHIIa U 3BE3I.
3BE31bI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/blI TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIEIOBAaTEIBHOCTU. BHYyTpEeHHEE CTpOeHHUE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN U dBostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBazapsl. UEpHbIE ABIPHL B sApax
raJaKTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vyenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPWIOXKEHUH I ONpe/iesieHus MOJIOKEHUsI HeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1Us1 CEBEPHOTO MOTYIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon Jlynsl, mianer, Mieunoro Ilytu.

O6o0maromuiee NOBTOPEHNE

Ponb Qu3ukm u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U ATHUYECKOM cdepax AeSTEIHLHOCTH YeIOBEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJib PUINUECKON TEOPUH
B (GOpMHUpPOBAaHUM TpEACTaBIEHUNH O (U3UYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckol KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
Y4ETOM COJAEPKATEIBHBIX MEXKIIPEAMETHBIX CBSA3C€H C KypcaMM MaTEMAaTHKH,
OMOJIOrMH, XUMHH, TeorpadHu U TEXHOJIOTHUH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (uU3MYEcKass BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOICHNE, IKCIIEPUMEHT, MOJCTUPOBAHUE, MOIE]Ib, U3MEPEHHE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO, BEKTOPBI M MX NPOEKLUMH HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
NIPOW3BOJIHBIE DJIEMEHTAPHBIX (YHKIHMKA, TPHU3HAKH TOJO00MS TPEYrOJHHHUKOB,
OTIpEeJICIICHHE TUIOIA N TIOCKUX (puryp u 00bEéMa Ted.

Buonoeusa: »nexTpuueckue SBICHHUS B JKUBOM MpHpoje, KoieOaTelbHbIE
JIBW)KEHUS B JKMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paaranuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUSl KPUCTAJUIMYECKOM PpEIIETKH, CHEKTPaIbHbIN
aHaJus3.



l'eoepaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocus: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, pPAaAap, PAaAUONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbIi YPOBEHB) JOIAKHO OOECIEUUTHh JOCTHUKEHUE CICAYIONIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay T0IKHBI
OTpakaThb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKJCHHH, COOTBETCTBYIOIIHUX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pea3allii OCHOBHBIX HaIlpaBJICHUM
BOCIHUTATEILHOU €S TEIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh IPAXKAAHCKOW MO3UIIMH 00YyJaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPATUUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€STEIIBHOCTh B MHTEPECAX TI'PaXITAHCKOTO
oO1ecTBa, y4acTBOBaTh B CaMOYITPaBJICHUH B 00pa30BaTEILHON OpraHu3aIliu;

YMEHHUE B3aUMOJECUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUHU C
X QYHKIHMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IATPHOTHYECKOT0 BOCIIMTAHMS

c(hopMUPOBAaHHOCTH POCCUUCKOU rpakIaHCKOU WJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTINTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

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

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMUBOTO OYYyIIEro;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKOM HAYKE;



5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K pa3InyHbIM cdepaMm npodecCHuoHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOW, YMEHHE COBEpLIATh OCO3HAHHBINA BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(OpPMHPOBAHHOCTh JKOJOTUYECKONW KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUM B OKPYKAIOIIEN CPEJEC HA OCHOBE
3HAHMS 1leJIeld YCTOWYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEIbHOCTH HKOJIOTMYECKOW HaNpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKeE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW JEeATEeIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus:  (U3MKU  OCYHIECTBIISITH  MPOEKTHYIO U HCCIEA0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOATENLHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LENU ACATEIBHOCTH, 3aJaBaTh IAapaMeTpbl U KPUTEPUU HX
JOCTUKCHUS;
BBIBJISITH  3aKOHOMEPHOCTM UM IIPOTUBOpPEUYHsST B  PacCMaTpUBAEMBbIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh TUTAH PEMICHUS TPOOJIEMBI C y4ETOM aHaIM3a HMEIOITUXCS
MaTepHaIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJIIM, OLIEHUBATh PUCKU MOCIIECICTBUN IEATEIbHOCTH;
KOOPAVUHUPOBaTh M  BBHINOJHITH pabOTy B  YCIOBUAX  PealbHOrO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
Pa3BUBATH KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.
ba3oBble ncciaenoBate/ibCKue AeiiCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIFOYEBBIMM MOHATUSIMHA W METOJAMU
(u3HUECKON HayKU;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITeIbHOCTH
B 00sacTu (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TOHUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO DPa3INIHBIX
METOJIOB MMO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
MHTEPIpETAllMU, NPEeoOpa3oBaHUI0O M TPUMEHEHUIO B Pa3IUYHBIX yUEOHBIX
CUTYallUsIX, B TOM YKCJIE IPU CO3/IaHUU YYE€OHBIX IPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIIATH IPUYMHHO-CIICACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peIIeHHs, HaXOAWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
JESTENLHOCTH, B TOM YHCJIC TIPU U3YYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUUECKYIO 00J1acTh
KU3HEAESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IaCTeH;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

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

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOTO COAEpKAaHUS M3
UCTOYHHMKOB pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh IIOUCK, aHaJM3,
CUCTEMAaTH3alMI0 M UHTEPIpeTalni0o MHPOPMAlUU pa3lIUYHBIX BUIOB U (opm
HpeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aja4y ¢ COOMIOICHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
THUTHUEHBI, pecypcocOepekeHusi, MPaBOBBIX H  ATHYECKUX HOPM, HOPM
MH(GOPMAIIMOHHON 0€30TacHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpNaHUS B pa3iIMuHbIX (opmaTax c
y4€TOM Ha3Ha4YeHUs UH()OPMALIUK U 1IeJIeBOI ayTUTOPUH, BEIOHpasi ONTUMAJIbHYIO
dopmy mpencTaBICHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:
OCYLIECTBIIAITh  OOILIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
JNEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(QJIUKTHBIX CUTyallMdi W CcMsr4aTh
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4ETOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0I0 YIEHA KOJUIEKTUBA;

IIPUHUMATHh  L€IM COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEMCTBUH,
pacupenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOU paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
o011t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh IIO3UTUBHOE CTPATEIMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATEIBHYIO NIEATENLHOCTh B 00JIacTU
GbU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh M (HOPMYJIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, TUTaH BBIMOTHEHUS MTPAKTUYECKON PabOThI C YYETOM UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOUYTCHHI;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEATIOYTECHUH;

JieNnaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO DSPYIUINA B 00IacTH
($U3HUKHU, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEIbHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII UHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIHsIM, BHOCUTh KOPPEKTUBHI B NIESITECIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JICUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3yJIbTATOB W
OCHOBaAHUIM;



WCITOJIB30BaTh MPUEMBI peIICKCUU ISl OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHMSI;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 HUX
CHW)KCHHUIO;

NPUHAMATh MOTHBBI M apryMEHTBl JAPYTHX IMIPH aHAIU3E pPEe3yIbTaTOB
NESATETBHOCTH;

NPUHUMATH CeOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX TIPH aHajIu3e pPe3yJIbTaToOB
NEeSATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporecce nocTHKEHUS JMYHOCTHBIX PE3YyJIBTATOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuXxcs
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WUHTCIIJIEKT, IIPEIOJIararoIuii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE AYMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HANPABICHUS Pa3BUTHUS COOCTBEHHOW AMOITMOHAILHON CQepHl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBAaHMs, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIHOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATEHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JICHCTBOBATh MCXOMSl U3 CBOUX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
IPYTHX, YYUTBIBATH €ro TPH OCYIIECTBICHWHU OOILIEHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKIIIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C APYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K koniy o0yuenus B 10 kjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOW KApPTHUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTHH, B PAKTUYECKON IESITETbHOCTH JIOJIEH;

YUUTHIBATh TpaHULBl MPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJIETEH:
MartepualibHasi TOYKa, HHEpIMaibHas CUcTeMa OTCUETa, aDCOMOTHO TBEPAOE TENO,
WJICATBHBIN ra3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUHBIN
AIEKTPUUYECKUN 3aps]l IPU PElIeHUU (PU3HUECKUX 3a]1ay;



pacro3HaBaTh (Qpu3NUECKUe SIBICHUS (IIPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUUECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJCHUE TeJl, JBWKEHHE IO OKPYKHOCTH, HWHEPIUS,
B3auMozeicTBre Ten, nuddy3us, OpPOyHOBCKOE IBUKEHHUE, CTPOCHHUE >KUJIKOCTEH
U TBEPJBIX TEJI, U3MEHEHHE 00bEMA TeJl IPU HarpeBaHUM (OXJIakKICHUH), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHJICHCAIMs, TUIABJICHUE, KPUCTAJIU3AIUsS, KUIIEHUE,
BJIQXKHOCTH BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a MPHU €ro HarpeBaHWU B 3aKPHITOM
cocylie, CBsI3b MEXKAYy IapaMeTpaMH COCTOSIHMSI Ta3a B HU3OIpoIleccax,
AIEKTpHU3AIUs TEJl, B3aUMOJICHCTBHE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IEpPEeMEIIeHUEe, CKOPOCTh, YCKOpEHHUE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KMHETHYECKasl YHEPTHsl, MOTCHIIMAIbHAs YHEPTUs, MEeXaHUYeCKasl
paboTa, MexaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICJI HCHOJB3YEMbIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIEC SIBICHUSA,
UCTIONBb3Yd (U3MUECKHe BETUYMHBI: JaBIIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasl SHEPTUsl XaOTHYECKOTO ABUKEHHS MOJIEKYJ, CPEAHEKBaIpaTUYHAas
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3} (OUIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JBUTATENs; TMPU OMHMCAHHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCIONB3YEMBIX BEIMYHMH, UX
0o0O3HAaUeHUsT W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIINE JaHHYIO
(Gu3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
aBJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKre BETUYHMHBI: DJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIe, HAMPSIKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCTIOIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHWS U EIWHUIIBI;, YKa3bIBaTh (HOPMYIIbI, CBSI3BIBAIOIINE
TaHHYI0 (U3HUECKYIO BEIMUMHY C IPYTUMH BEIMYUHAMU;

aHANMM3UPOBATHh (PU3MUYECKHUE TPOIIECCHl M SBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonsl HeroToHa,
3aKOH COXPaHEHUsI MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHIKIT CYMEPINO3UIUN CHJI, HPUHIMI PABHONPABHUS HHEPUUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISPHO-KUHETUYECKYIO TEOPUIO CTPOCHHS BEIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUUYECKOW SHEPIUU TEIJIOBOTO JBUXKEHUS MOJIEKYI C
a0COJIFOTHOM TeMIepaTypol, MepBbld 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasinyaTh CIIOBECHYIO



(GOpMyYIHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKEHUE W YCIOBHUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIllWH, TPHOOPOB W
TEXHHUYECKUX YCTPOWUCTB; Pa3IHuaTh yCIOBUS WX O€30MAaCHOTO WCIOJIb30BaHUS B
IIOBCEIHEBHOM >KHU3HHU;

BBITIOJHATE JKCIEPUMEHTBI T0 HCCICIOBAHUIO (PU3MYECCKUX SBICHUU W
IIPOIIECCOB C HCIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTth mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTro DSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 IMPEIJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OIBIT H
(bOopMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE U KOCBEHHBIC U3MEPCHUS (PU3HUSCKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHUMAJILHBIN CIIOCOO HM3MEPEHHUS M HCIOJIb30BAaTh HM3BECTHBIC
METOJIbI OIICHKH TOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(GuKCHpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKUX BCIIMYUH B
BUJIE TaOIUIl U TpadUKOB, 1eNaTh BEIBOJBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN WCCIEIOBAHUNA B
paMKax y4eOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESATENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a0OpPaTOpHOTrO
000py10BaHMUS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (DU3UYECKOW MOJICIIbIO,
UCTIONIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aJa4H
BBIOMpPATh (U3UYECKYIO MOJICINIb, BBIICIATh (PU3UYECKUE BEITMYUHBI M (OPMYJIBI,
HEOOXOUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUEThl U OLICHUBATh PEATBHOCTD
MOJTYY€HHOTO 3HAYCHUS (PU3UUECKON BETUIMHBL

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPANBATH JJOTUYECKUA HETPOTUBOPEUNBYIO
IIEMOYKY PACCYXJACHHM C OMOpON Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJOTUH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
W TIPEJICTaBIIeHUsT YIeOHON M HAyYHO-TIOMYJISIPHOW MH(OPMAIINHU, TTOJYICHHOW W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

HCITOJIB30BaTh TEOPETHUCCKHE 3HAHUS 1O (U3WKE B TMOBCEIHEBHOW JKHU3HU
JUTsE o0ecriedeHus: 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOPaMH M TEXHUYECKUMH



YCTPOUCTBAMHU, JJIi COXpPAHEHUS 3JI0POBBSI U COOJIIOJICHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TPYIINE C BBHIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBATh PabOTy TPYMIbI, PAIUMOHAIBHO paclpeneNsiTh OOS3aHHOCTU H
IJIAHUPOBATH JI€STEIBHOCTh B HECTAHJIAPTHBIX CUTYalHSIX, aJICKBAaTHO OLICHUBATH
BKJIaJl KQXJ0TO U3 YYaCTHUKOB T'PYIIIBI B PEIICHUE pacCMaTpUBaeMOil TPOOIEMBI.

K xoniy obyuenus B 11 kJjacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMUPOBAHHOCTH y OOYUAIOIITUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEpax pojib U MecTo (hu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOW KApTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBbHOCTU JIIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3nYeCcKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YYCHHBIX (PU3MYECKUX MOJICTIeH:
TOYEYHBIN AJIEKTPUUECKUI 3aps, JIyd CBETA, TOUECUHBIH UCTOYHUK CBETA, siJCpHAs
MOJIeJIb aTOMa, HYKJIOHHAash MOJEIb aTOMHOTO siApa TMPU PEIICHUH (PU3UIECKUX
3a1ay;

pacno3HaBaTh (pu3nMyecKkue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBUKU: DJIEKTPUUYECKAs MTPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJIEKTPOMarHUTHAasT WHAYKIMS, JACHCTBUE MArHUTHOTO TMOJsA Ha
POBOAHUK C TOKOM W JBWXKYIIUWCS 3apsif, DJIEKTPOMArHUTHBIE KOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pACHPOCTPAHEHHE CBETa, OTPaXKEHUE, MPEIOMIICHHUE,
unTepdepennus, aubpakuyds W MOJSpHU3AlMsS  CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hotorddeKT), CBeTOBOE NaBlICeHUE, BOSHUKHOBEHHE
JUHENYaTOTO CHEKTpa aTroMa BOAOpPOAA, €CTECTBEHHAs M HCKYCCTBEHHAs
PaIMOAKTUBHOCTb;

OMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTh  Pa3IUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUSI (TPOIECCHI), HMCTONB3Ys (U3HUECKHE BEIUYUHBI:
JJIEKTPUYECKUM 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIIAs CHIia, padoTa TOKa,
WHJIYKIUS MAarHUTHOTO IO, cuia Ammnepa, cuia JlopeHnma, WHIAYKTHUBHOCTH
KATYIIKWA, JHEPrus SJIEKTPUYECKOTO M MArHUTHOTO ITOJIEH, NMEPUOJ U YacToTa
KoneOaHnii B KoJeOAaTENIPHOM KOHTYpE, 3apsii W CHjia TOKa B TMpoIecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHHui, (OKyCHOE pacCTOsHHE U
ONTUYECKAasl CHUJIa JMH3bI, IPU ONUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN
CMBICI HCIOJBb3YEMbIX BEIWYMH, HMX OO0O3HAYCHUS W E€JIUHHUIIBI, YKa3bIBaTh
bopMynbl, CBSA3BIBAIOIIME JAHHYI (U3UYECKYH0 BEJIUYHUHY C JpPYTUMH
BEJINYNHAMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOLECCHI, HCHOJIb3Ys
dbu3nYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPIrusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIJIep, NpPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (U3UUYECKUNA CMBICI
UCIIOJIb3YEMBIX BEIMYMH, MX O0O3HAYCHUs W EIUHUIIBI, YKa3biBaThb (POPMYIIBI,
CBS3BIBAIONINE JaHHYI0 (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIISITh 3HAUCHUE (DU3NYECKOU BEJIMUHNHBI,

aHAJTU3UPOBATh (PU3UMYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Ppuznueckue
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapajlieIbHOTO
COEJIMHEHUSI TPOBOJHUKOB, 3aKkOH Jkoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOMU
WHJIYKIMY, 3aKOH MPSIMOJIMHEWMHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OuHIITEHHa s PoTtorddekra,
3aKOH COXPAHEHUs JHEPruU, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpaHECHUs
AJIEKTPUYECKOrO 3apsifia, 3aKOH COXPAaHEHHUsI MAacCOBOT0O 4ucia, nmoctyyarsl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, IPU dTOM Pa3InudaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpAXKEHHUE U YyCJIOBUs (TpaHUIlbI, OOJIACTH)
IPUMEHUMOCTH;

ONPENEIATh HAIIPaBJIECHUE BEKTOPAa MHAYKIUH MarHUTHOTO TOJISI TPOBOITHUKA
C TOKOM, cujibl Amnepa u cuibl JlopeHna;

CTPOUTh U OIMCHIBATh H300paXEHHE, CO3[1aBa€MOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBITIOJHATh OKCHEPUMEHTHl IO HCCIEIOBAHUIO (PU3HUECKUX SBICHUH U
IPOLIECCOB C HCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX H3MEPEHUN: MPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMOTE3y Yy4eOHOTro 3KCIEepHMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
dbopMynHpOBaTH BHIBOIBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIC M3MEPECHUS (PU3NYECKUX BEIHUYWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLEHKH MMOIrPENIHOCTEN U3MEPEHN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSIMBIX W3MEPEHHH: TPH OTOM KOHCTPYHPOBATh YCTaHOBKY, (DHKCHUPOBATH
PE3yNbTATHl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYWH B BHUJE TaOIUI] U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM HUCCIICI0BAHMS;

coOmoaTh mpaBuiia 0€30MAaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
paMKax ydyeOHOro DSKCIEPUMEHTa, Yy4yeOHO-UCCIENOBATENbCKOM W MPOEKTHOU
NEATENIbHOCTU C KMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U J1aOOPATOPHOIO
000pyI0BaHMS;

pemaTth pacy€THbIE 3a7auydl C SBHO 33aJlaHHOM (HU3UYECKOW MOJIEIbIO,
UCIOb3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCJIOBUS 3aJjauu



BbIOMpaTh (PU3MUECKYI0 MOJIENb, BbIACIATh (PU3NYECKUE BEITUUYUHBI U (POPMYIIBI,
HeoOXonuMble NIl €€ PElIeHHs, TPOBOAUTH PacdyE€Thl M OLEHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HAaYeHUs (PU3HUECKON BETUYMHBI,

pelaTh Ka4eCTBEHHbIE 3a/la4: BHICTPAUBATh JJOTUYECKA HEMPOTUBOPEUNBYIO
LENOYKY PaCCYXJCHHH C ONMOpod Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  pPEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U Tpe/CcTaBleHusl yueOHON U HAy4YHO-TIOMYJISIpHOUW MH(OpMAIUK, MOJTYyYeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJIYy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh MPUHIUIOBI JCHCTBUS MAalIIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MaCHOIO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXAIOUIErO0 MHUpPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS 1O (PU3MKE B MOBCEIHEBHOM KHU3HU
i obecrieueHusi 0€30MacCHOCTU NPU OOpallleHnu ¢ IpubopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaloIlel cpefie;

paboTaTb B TpyNIe C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PadOTy TPYMNMbl, PALUOHAIBHO pacHpeAensiTh OOA3aHHOCTH MU
IUITAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aleKBATHO OLICHUBATD
BKJIa/1 K&KJIOT0 U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThbI
pecypchbl
Paznea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITIO3HAHMUSI
bu6moreka [IOK
1.1 ®dwu3muKka 1 METOIbl HAYYHOTO TTO3HAHUS 2 0 0 httos://m.edsoo.ru/7FA1bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flunamitia ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnunoreka [JOK
' TEOPUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBEI TEPMOAMHAMIKIL 10 L 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 0 0 bubnuorexa [IOK
' @Da30BbIe NIEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no paszgeny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkM B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
MarnuTHO€ 1oJie. DIeKTpOMarHuTHAast bubnuoreka [JOK
1.1 11 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 9 0 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHBIC 5 1 0 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
23 Onritia 10 0 3 https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 24
Pazzea 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
31 OcCHOBBI crieManbHON TEOPUHU 4 1 0 bubnnoreka [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 DNeMEeHTbl KBAHTOBOU ONTUKU 6 0 0 https://m. eds0o.ru/7fA1ca7c
4.2 Crpoenue aToMa 4 0 0 bubnuorexa [IOK



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

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

4.3

ATOMHOE SAPO

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DNIEeMEHTHI aCTPOHOMHUU U aCTPO(PHU3UKH 7 Et?riﬂll;l r%féig :3/I§f41097c
Hroro no pazneny 7
Pa3znea 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 Oo6o0maroree MOBTOpEHNE 4 Et?[i?;;f:é(siggﬁfﬂcg?c
6.2 0
Hroro mo pazgeny 4
PezepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHnusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunslie MeT(})[K bI HO?I,)H:)HI/ISI 1 0 0 bubmorexa HOK
v g https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B
5 (hopMuUPOBaHUHN COBPEMEHHON 1 0 0 bubmuorexa [JOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.
OTHOCHTENBHOCTh MEXaHUYECKOTO bubnuorexa [JOK
3 1 0 0
nBrokeHusd. [lepemenienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOPEHHE
4 PaBHOMEpHOE NpAMOJIMHENHOE 1 0 0 bubnuoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE psSIMOJIMHENHOE 1 0 0 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e
CBoOoiHOE mageHue. Y CKopeHue bubnunoreka [JOK
6 1 0 0
cBOOOIHOTO MaieHUs https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.
7 JIBr>keHre MaTepuaibHON TOUYKH IO 1 0 0 bubmorexa HOK
P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHOCUTENBbHOCTH ["anunest. 1 0 0 bu6nmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepuuanpHbIe CUCTEMBI OTCUETA.
IIepsbiii 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cynepuosuui cuit. Brop OvaaKOH https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOM TOUKH

10 Tperunit 3akoH HproToHa st bubnuorexa [JOK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsokecTu. [lepBas kocMudeckas brbmmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduuueHt tpenust.

13 Cuia CEHpOTI/IBJIeI—(IbI/Iq})I npu ,I[BI/IE(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarensHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cuibl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHS TBEPJOTO Teja
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITynbca. PeakTuBHOE IBM>KEHHE
PaGoTta 1 MOIITHOCTB CHUITBIL.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
ToukH. Teopema 00 H3MEHEHHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loreHunanbHas sHeprus. bu6nmoreka [JOK



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

[ToTenumanbHas SHEPrust yupyro
nehopMHUPOBAHHON TTPYKUHBIL.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHMYECKOH SHEPTHH CUCTEMBI TEIL.
3aK0OH COXpaHEHUsI MEXaHUYECKON
SHEPTHUU

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

19

JlabopaTtopnas pabota
«MccnemoBanue cBsi3u pabOTHI CHITBI C
M3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

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

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

21

OCHOBHBIE TIOJIOKCHHUST MOJICKYJISIPHO-
KUHETHYECKOH Teopru. bpoyHOBCKOE
nsuxenue. Auddysus

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

22

XapakTep JBUKCHUS U
B3aMMOJCICTBUS YaCTHUL BELIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIAKOCTEH
U TBEPIBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas Asor aZipo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusii raz 8 MKT. OcHoBHOE

bu6mmoreka [{OK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHUSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B U1€aibHOM ra3e u ux bu6mmoreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOIUHAMHYECKOU CUCTEMBI U

30 crtoco0n1 e€ n3menenus. KomuyuectBo bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Brymt Tetonepezan https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BELIECTBA.
bu6mmoreka [JOK
32 KonunuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30IIpoLieccam https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs mpo1ieccoB B bu6nmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoii 3akoH
TCPMOJUHAMHKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

3 MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢usuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa [IOK

YEP ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBanre U KOHICHCAIIHS. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJI&YKHOCTH BO3/lyXa. HackImeHHbIH bubmorexa HOK

Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucrammyeckue u

42 aMmopdHbIe Tela. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB kpucTauioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

43 VY nenbHas TEMIOTA MIaBIECHUSA bubmorexa HOK

s ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK

44
YPABHEHHE TEIIOBOTO basatca https://m.edsoo.ru/ff0c6820

45 DnekTpusanus Tei. DNeKTPUIECKUn bubnmoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsI0B

[IpoBOIHUKH, TUATEKTPUKU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHPOBOA P https://m.edsoo.ru/ff0cébcc
AIEKTPUUECKOTO 3apsia
BsaumoneiictBue 3apsioB. 3akoH
47 Kynona. ToueuHEIN dlIEeKTpUYECKUT bubnmorexa LOK
Y ) P https://m.edsoo.ru/ff0c6ced
3apsiy
Hanpssk€HHOCTB 21EKTPUYIECKOTO
48 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
AIEKTpUYECKUX nojeH. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmorexa [OK
' tait. https://m.edsoo.ru/ff0c6f00
IOTEHI[MAIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 3JIEKTPOCTATUYECKOM II0JIE bubmorexa [OK
p ’ https://m.edsoo.ru/ffoc7018
JluanekTpuueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexrpoéMkocTs. KoHImeHcaro
p A p https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD IIJIOCKOTO
52 KOHEHCATOPa. DHEPrus 3apsHKEHHOT0 Bubmiorexa OK
a pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopatopHas pabota "U3mepenue
EKTPOEMKOCTH KOHJIEHCcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMHPOBATHHOTO

ammapara, CTpyHHOIro IpuHTepa.
DnexTpocTaTH4ecKas 3allluTa.



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

3azemiieHHE AIEKTPOIIPHOOpOB

55

DNEeKTPUYECKUH TOK, YCIIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
ToKa. 3akoH Jxoynsa-Jlenua

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

58

3akon OMa 11 OJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas padora
«3mepenue DJ1C ucTouyHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)

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

59

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

60

ONEKTPUUECKUI TOK B BaKyyMe.
CBoJicTBa JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
puMecHast mpoBoauMocThb. CBoiicTBa
p—n-nepexoxa. [lomynpoBoHUKOBBIE
puOOpHI

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



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

DIEKTPUYECKUM TOK B PaCTBOpaXx U

62 pacIuiaBax 3JeKTPOJIMTOB. 1 bubnuorexa [JOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNEeKTPUYECKUM TOK B razax.

63 CamocTosATEeNnbHBIN 1 1 bubnuoreka [JOK
HECAMOCTOSITENbHBIN pa3psia. MoJHuS. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U
YCTPOWCTBA U UX IPAKTUYECKOE bubnuoreka [IOK

64 1
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme

66 «Onekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
aieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBHblit ypok. KonTposibHas 1 bubnunoreka [JOK
pabora no Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maromuii ypok 1 bubnnoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Konrpoabubie | IIpakTHyeckue Aara tupposhbie
n/n Bcero u3ydeHnusi | oOpa3oBaTesibHbIE
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 0 0 bubmmoreka [{OK
Bekrop marHuTHON MHAYKIMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C
TokoM. OnbIT Dpcrena. bu6moreka [IOK

2 . 1 0 0
B3anmopaericTBie mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 0 1 bubnuoreka [IOK
MarHUTHOTO MOJISl KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 0 1 bubnuoreka [JOK
«HccaenoBanue nercTBU https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM»

JlelicTBMEe MarHUTHOTO IOJIS HA

5 JBUKYIIYIOCS 3apsSKEHHYIO YacTHILY. 1 0 0 bubnuoreka [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas uHAyKus. [otok

6 BEKTOpa MarHuTHOM uHAYKuMu. IC 1 0 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykunu Papanes

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

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

NupykTuBHOCTSH. SIBIEHUE
camonHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

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

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

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponpHas padoTa o treme
«MarauTHo€ I0JI€E.
DneKTpOMarHuTHasK UHIYKIIUS

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

12

CB0OOOTHBIE MEXaHUYECKHE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpanienue sHepruu

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojaeOaHHii rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MacChl Tpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHUTHBIC KoJieOaHMs B
nacaJibHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyKIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

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

17

[Tepemennsblii Tok. CHHYCOUIATBHBINA
MepeMEHHbINA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JefcTByIOlIee 3HAUEHHUE CUITBI TOKA U
HaMpsHKEHUS

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

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpOHCTBO U MPaKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOIO TOKA,
JIMHUH dJIEKTpoIepe1ad

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

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnonpzoBaHus
IEKTPOIHEPTUH B TOBCEIHEBHOMN
KU3ZHU



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

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmmoreka [{OK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 cBolicTBa U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIIMTIBI pagHOCBSI3U U
24 TeneBuieHus. Pa3Butue cpeacTs
cBs3U. Pagnosiokamus
o5 KontponsHas padota «Konebanus n bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnnoreka [JOK
ToueyHsblit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpakeHus ceta. [loctpoeHue bubmorexa HOK
. https://m.edsoo.ru/ffOcd4e0
M300paKeHuil B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
08 BHYTpeHHee oTpakeHue. [IpenenbHblil bubnuoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXXCHHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTels IPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIun3ssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



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

nuH3e. Dopmyna TOHKOM JIMH3BI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «HccnenoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Co>kHBIA COCTaB
32 6enoro csera. L{Ber. JlabopaTopHas
pabora «Habmronenue aucrepcuu
CBETa»
NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
33 N
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
[Torrepe4HOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
34
[Tongpuzanus cBera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBHS WX 0€30MMaCHOTO MPUMEHEHUS
['paHuIIBI MPUMEHUMOCTH
36 KJIacCMYeCKO MexaHuku. [locTynarsl bubnmuoreka [JOK
CIIeIMaIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Bubmiorexa OK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMMYIbC PENITUBUCTCKOM
38 qaCT};IuLI CB;I3Ly Macfbl C dHeprueu u bubmiorexa LOK
' P https://m.edsoo.ru/ffOcfc68
UMITYIBCOM. DHEPrusl MOKOs
KonTtponsHas padora «OnTHKa.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
¥ UMIyIbC GoTOoHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(poros(pexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl poTodddekTa. YpaBHeHne
42 9171HHIT€§H21 )lnq:[q)q)omaq);ema brommorexa [OK
) https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
Jasnenne ceera. OnbiTol I1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MPAaKTUYECKOE MMPUMEHCHHE:
44
(dboToseMeHT, HOTOATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «JIeMEHTBI bubnuoreka [JOK
KBAHTOBOM ONTHKIY https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PLOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubnuoreka [JOK
47 I1 b
OCTYJIaTHl bopa https://m.edsoo.ru/ffOdOafa
Wznydenne u norionieHne (poTOHOB
48 I I/I}ll'lqe exoJie aLTOMelllI co H(;I;O OBHSI bubmiorexa LOK
p pexOA . a P https://m.edsoo.ru/ffOdOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoanoBbIe cBOMcTBa yacTHll. BOJIHBI
. bubmuoreka [JOK
49 ne bpoiins. KopnyckynspHo-

BOJIHOBOM AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKphITHE PAIMOAKTUBHOCTH. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

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

51

CoiicTBa anbda-, 6era-, ramma-
n3inydeHus. BousHue
PaIMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKphITHE TPOTOHA Y HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uziydeHue

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

53

DHeprus CBs31 HyKJIOHOB B sijIpe.
Snepubie peakunu. AnepHblid
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHE aCTICKTHI SACPHOMN
SHEPTEeTUKHU

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

54

DyieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
perucTpayy 1eMEeHTapHBIX YaCTHII.
Kpyrasiii cton «®yHaameHTaabHbIe
B3auMo/IeicTBUs. EquHCTBO
(bu3n4ecKoi KapTUHBI MUPay

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

55

Bun 38é31H0r0 HeOa. Co3Be3mus,
SIpKUE 3BE3/TBI, TUIAHEThI, UX BUIAUMOE
nexenne. ColHeUHas cucreMa

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]



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

57

3BE3/1bl, NX OCHOBHBIC
XapaKTePUCTHKU. 3BE3/IbI TTIaBHOM
MOCJIeIOBATeILHOCTH. BHYTpeHHEE
cTpoenue 38&31. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOKICHUU H
sposrronuu CoJiHIa U 3BE3 ]

58

Mneunsiii [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamaktuke. ['anaktuku. Y€pHble
JIBIPBI B AJIpax rajJakTHK

59

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

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTa «1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Poss dhusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesTeIbHOCTH
yejioBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Ponb
¢u3nveckoit Teopur B GopMUpOBAHUH
npeacTaBiIeHui 0 Gpu3ndecKkoi
KapTUHE MHUpa




Oo6o06maromuit ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHbIl ypok. MaruutHoe mnose. 1
DneKTpOMarHuTHasE WHIYKITUS
Peseprubiit ypok. Ontuka. OCHOBBI
67 CHEIHAILHOM Teoprun 1
OTHOCHUTENIbHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» Gusuka, 10 kinace/ Msaxumes I'.4., byxosues b.b., Cotckuiit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocBemenue»

» dusuka, 11 kinace/ Mskumies I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmectBo «M3aaTenbcTBO
«IIpocBemienue»

» dusuka, 11 kinace/ Msikumes I'. 4., TletpoBa M.A., YronsaukoB O.C. u
npyrue, OGIIEeCTBO ¢ OTPaHUUYCHHON OTBETCTBEHHOCTHIO «/[PODAY;

AxrmonepHoe obmectBo «M3marenbctBo «lIpocBemnienne»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. I' 4. Mskumes, b. b. byxoBues, H.H. Corckuit ®u3uka 10 k1. @usuka 10
kiacc. ba3oBblii 1 yrimyOneHHbI ypoBeHb. YueOHUK. MockBa. [IpocBemennue,
2023

2. I'. 1. Msixumes, b.b. byxosnes, B.M. Uapyrun ®@usuka 11 knacc. ba3oBbrit
1 yriiyOneHHbId ypoBeHb. YueOHuk. Mocksa. [Ipocsemenne. 2023

3. A.Il. PeimkeBuu. COopaEK 3amay o pusuke. Mocksa, JIpoda, 2005 - 2019
r.

COopnuk 3a1a4 1o pusuke 1 9 — 11 knaccos.



4. 1O.A. Caypos. ®usuka. [loypounsie pazpadotku. 11 knacc. [Tocodue ans
o01ieoOpa3zoBaTeabHbIX OpraHu3anuii. bazoBblil U yriryOJIeHHbBINH YPOBEHb.

Mocksa. IIpocsemenue. 2017 r.

C60pHI/IK TCCTOBBIX SaﬂaHI/Iﬁ A TCMATUYICCKOT'O U UTOT'OBOTO KOHTPOJIA.

®usuka 10 knace. M.: «MuTennekr-Lenatp», 2004 r.

C.M. Aunapromeukut, A.C. CnyxaeBckuil. ®uzuka. «KoHCTpYKTOP»
CaMOCTOSATEIbHBIX U KOHTPOJBHBIX padoT. 10 — 11 kacchl.

[Tocobue nnsa yauteneit. M.: [Ipocsemienue, 2010

I'.4. Mskumes, b. b. byxosues, H.H. Corckuit ®uszuka 10 k. ®uszuka 10

kiacc. ba3oBblil U yriyOneHHbIl ypoBeHb. YueOHuK. Mocksa. [IpocBemenue,

2020

I' 4. Mskuwes, b.b. byxosues, B.M. Hapyrun ®u3zuka 11 kiacc. bazosiii u

yrayOneHHbI ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020

A.I1. PeimkeBuu. COopHUK 3a1au 1o ¢pusuke. Mocksa, [Ipoda, 2005 - 2019 r.



COopnuk 3ana4 no gusuke 1151 9 — 11 xknaccos. CoctaButens ['.H.

CrenanoBa. M.: «IIpocsemienue», 1996 r.

10.A. Caypos. ®uzuka. [loypounsie pazpadbotku. 10 knacc. [TocoOue nms

o01eo0pa3oBarenbHbIX opranu3ainuid. Mocksa. [Ipocsemenune. 2015

10.A. Caypos. ®usuka. [Toypounsie pazpaborku. 11 kinacc. [locobue mis
o01reoOpa3zoBaTeabHbIX Opranu3anuii. bazoBblil U yriryOJIeHHbIN YPOBEHb.

Mockga. I[Tpocsemenue. 2017 r.

C60pHI/IK TCCTOBBIX SaﬂaHI/Iﬁ I TCMATHYCCKOI'O U UTOT'OBOT'O KOHTPOJIA.

®usuka 10 knace. M.: «MuTtennekr-Lenatp», 2004 r.

C.M. Angpromeukut, A.C. Cnyxaeckuil. duzuka. «KoHCTpyKTOp»

CaMOCTOSATEIbHBIX U KOHTPOJBHBIX paboT. 10 — 11 kmacchl.

[Toco6ue s yunteneit. M.: [Ipocsemenue, 2010



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

XKupast pusuka: oOydatromias nporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoxku ¢usuku ¢ ucnonb3oBanneM Matepuera. http://www.phizinter.chat.ru/
duzuka.ru. http://www.fizika.ru/

dwusuka: Koyekiusa onbIToB. http://experiment.edu.ru/

dusuKa: FIEKTPOHHAS KOJUICKIIUS OIBITOB.
http://www.school.edu.ru/projects/physicexp

Karasor ccbutok Ha pecypcesl o ¢usuke http://www.ivanovo.ac.ru/phys
becrnuratabie 00y4aromiye mporpaMMebl 1o (PU3UKe
http://www.history.ru/freeph.htm

JlaGoparopHbie paboThI 10 (u3uke. BupryanbHbie 1abopaTopHbIe PaOOTHI.
http://phdep.ifmo.ru

Anumanus pusudeckux mporeccoB oobscHenusmu. http://physics.nad.ru

®dwusnueckast sunmkoneaus http://www.elmagn.chalmers.
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