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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbx B OI'OC
COO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHUTAHUS U
KOHUENIMU TIpernojaBaHus ydyeOHoro mpeamera «@Dusumka» B 00pa30BaTEIbHBIX
OpraHu3aIuaXx Poccuiickon Oenepanun, pean3yOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE POTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaMpaBiIeHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB rmpu
oOydeHnH ux Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JIESITEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiM ®I'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YYUTHIBAET HEOOXOJUMOCTh pealn3alrdyd MEXIPEIMETHBIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4eOHBIMHM TMpeameTamMu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIE ENH M3Y4eHUsS (PU3UKU HA YPOBHE CPEIIHEro OOIIEero
oOpa3oBaHus, TUIAHUPYEMbI€ Pe3yJIbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTalnpeIMeTHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKu Ha 6a30BOM YPOBHE, B

TOM YHKCJIE TPEIMETHBIE Pe3yIbTaThI [0 TOJaM 00y4EeHHS;

e cojepxanue yueOHoro npeamera «dusuka» 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 okpykaromiem Mupe. [IKoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yOmuii
JUI €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IPOILIECCOB U SIBICHWH, H3y4yaeMbIX XHUMHEH, OMoJIOrHeH,
bu3mdeckoir reorpadueri um  acTpoHommeil. Mcmonp3oBaHWE W aKTHBHOE
OpUMeHeHHue (QU3NYECKUX 3HAHUWA  ONpeJeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIyYEHHs] HOBBIX MAaTEpHUaJIOB C 3aJlaHHBIMU CBOWCTBAMHM U JPYTHUX.
W3ydyenve (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE E€CTECTBEHHO-
HAyYHOM KapTHHBI MUpa OoO0ydarmuxcs, B (GOpMHPOBAHHUE YMEHHH MPUMEHSTH
Hay4YHBIM METO]I MO3HAHUS MPHU BBHIMOJIHEHUN UMU YY€OHBIX UCCIEA0BaHUN.

B ocHOBY kypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Iero oOpa3oBaHUs
MOJIOXKEH pAI HUAEH, KOTOpble MOXXHO paccMaTpUBaThb Kak MPUHLMUIBI €ro
MIOCTPOEHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3lesioB (PU3MKHU, BKIIOUAET KaK
BONPOCHI KIIACCHUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beqUHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBisercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanmzainusi TpeArnosiaraeT HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHIMaNa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
¢u3uku ¢ pa3BuTMEM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMH MPOOIeMaMH.

Hoess npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku  npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHUM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXKICHUS
po0JIeM palliOHAIBHOTO MPUPOOTIOIB30BaAHUS U IKOJIOTMYECKOM 0€30MacCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA Ha YpPOBHE CpEJAHEro OOIIero
oOpa3zoBaHus SBISIOTCA (U3MUECKUEe TeopuH ((popMHUpOBaHUE TMPEICTABICHHUHN O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUU, Poiau (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX NPEACTABICHUSIX O MPHUPOAE, TIPaHULAX
OPUMEHUMOCTH TEOpUM, g OMNHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CYET OpraHU3aluU SKCIEPUMEHTAIBHOM AESITEeIbHOCTH 00YYaroIIuXcCs.
st 6a3oBoro ypoBHS Kypca (U3HMKM — OTO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M JIAOOpaTOpHBIX padoT,
KOTOpBIE B mporpamme 1o (u3uke 00bESIUHEHBI B OOIIUN CIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX palboT. BhiieneHne B yka3aHHOM IepedyHe J1abopaTopHBIX PadoT,
OPOBOAUMBIX I KOHTPOJSI M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMM
0o0pa30BaTeIpHOrO TMpoLecca MCXOJs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHamleHust kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcs OBIAJCHHE
O0y4aroUMMHCS YMEHUSIMH NPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IOCTAHOBKY OIBITOB 10 IPOBEPKE
MIPEII0KEHHBIX TUITOTES.

bonbioe BHMMaHWE yIENSETCS PELIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anay. Ilpu 3TOM A pacy€THBIX 3a1ad NPHOPUTETOM SIBIISIOTCS 3aJadyd C SIBHO
3a1aHHOM (PU3UYECKON MOJIENBIO, O3BOJISAIONINE MPUMEHSITh U3YUEHHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3feia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIOTCS 3aJaHUs Ha
O0OBsSICHEHHE TPOTECKaHUS (U3MUECKHX SIBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (U3MUECKOW MOACIH IS CUTYallMd IPAKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO K MarepualibHO-
TEXHUYECKOMY OOECIEeUeHHI0 Y4eOHOro rmpolecca 0a30BBI ypOBEHb Kypca
¢dbU3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa3oBaHus JOJKEH U3ydaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (U3UKH WU B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOT'O IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpYJIOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYSHUYSCKUX MPAKTUYCCKUX PabOT U JEMOHCTPAIIMOHHOE
obopyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH U  O0OECICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMme IO (U3HKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCJIEIOBAaHUSA  U3Y4YaeMbIX SIBJICHHMH M  TPOLECCOB, OMIHUPUYECKUX H
(dbyHIaMEeHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUN.

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

OCHOBHBIMH LEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (opmupoBaHue wuHTEpeca W CTPEMJICHHS OOYYaIOIMUXCS K HAYIHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEJUICKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIECHHUS K OKPY)KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3yiabTaTa HW3YYCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHTaMEHTAIBHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

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

JlocTikeHnne ITUX Ielield 00ecTeunBaeTcs PeleHueM CIIeAyIoNuX 3a71a4 B

MpoIecce u3yueHus Kypca (U3UKMA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUS:



e IMpUOOpPETEHHE  CHCTEMbl  3HaHMK 00  0o0mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI acCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
oObsiICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IOBCEIHEBHOM KU3HU;

e OCBOEGHHME CIOCOOOB pEUIEHUS pPa3IMYHbIX 3a7ad C $BHO 3aJIaHHOMN
¢uznuecko Monenbo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3/laHue (PU3NUECKON MOJICIH, aJICKBATHON YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHMUECKUX MPOIECCOB, UX BIUSHUSI Ha OKPYKAIOITYIO
cpeny;

e OBJIQJICHUE METOJIAMH CaMOCTOSATEJIPHOTO TUIAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX DKCICPUMEHTOB, aHalvd3a W HHTEpHpeTaruu WHOOpMaINH,
OTIpeJIEIICHHs] TOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIhCKOH,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbI 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).

[Ipeqmaraemerii B mporpaMme 1o (U3MKE IePEeUeHb JIA0OPATOPHBIX H
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIh JI€TAeT BBHIOOD
NIPOBENICHUs JIa0OPAaTOPHBIX PAa0OT W OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOITUXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 ITO3HAHHUA

®usuka — Hayka o npupoxae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Ponb dSKcnepuMeHTa W TEOpUM B IMPOLECCE IO3HAHUS IPUPOJBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUECKUX SIBIEHUH M mpoleccoB. HayuHble rumotessl.
duznyeckre 3aKOHbI U TeopuH. ['paHuIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHUIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaIbHOM TOYKH, MX MPOEKIMH HAa OCU CHUCTEMBbI KOOpPIHMHAT.
CiioxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHsS, IyTH U [EpEeMEIICHUs
MaTepHalbHOM TOYKU OT BPEMEHH.

CBoOoaHoe najieHre. Y CKOpeHre CBOOOTHOTO T ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u wacrora obpamenus. [leHTpocTpemMuTensHOE yCKOpEHNE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIOMETP,
JBH>KEHUE CHAPSI0B, LICMIHBIE U PEMEHHBIE ITEPEIauH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHUS.

[IpeoOpazoBaHue NBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

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



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

HanpagneHnne ckopocTy Ipu ABUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopHusie pabomel

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY MNYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIC MPOMEXKYTKH BpPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHne nBUKEHUS MIapUKa B BA3KOU )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca Tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HeroTOHA 1151 MaTepuaibHbIX TOUEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbkeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs! CKOJBKEHUS U cujia TpeHus nokos. Koadduiuent tpenus.
Cuiia conpoTUBIIEHU NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcH BpauieHus. llnedo cuibl. YcnoBus
pPaBHOBECHS TBEPOTO TENA.

TexHudeckne ycTpoWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOopMaIli.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBECHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pe3uHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpaICHUSI.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKM (Teja), CHUCTEMbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U HM3MEHEHHE MMIYJibca Tella. 3aKOH COXpPaHEHMs] HMITYJbCa.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TOYKkH. TeopemMa 00 H3MEHEHUH
KMHETUYECKON DHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenunanbHas SHEPTHUS yIpyro
neopMUpoBaHHONW  TpYKuUHBL.  [loTeHIManmbHass dSHeprusi Tena  BOJW3HU
NOBEPXHOCTH 3EMJIU.

[loTenuuanbHple W HEMOTEHIMANbHBIE  CUJbl.  CBA3p  paboOTHI
HETMOTEHIIUAJIbHBIX CHJI C M3MCHCHHUEM MEXaHHYECKOM SHEPrUu CHUCTEMBI TeJl.
3aKOH COXpaHEHUS] MEXaHUYECKOUN YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIIMAIBHOW SHEPTUH B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yuenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JBYX OIMHAKOBBIX
HUTSHBIX MAATHHKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pazagea 3. MosekyasipHas pusuka ¥ TEpMOAMHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aMMOJICHCTBUSA YacCTUI[ BemlecTBa. MoOJEnu CTPOEHHS Ta30B, JKUIAKOCTEU U
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJjienieil. Macca u
pa3mepsl MoJiekyi. KommdectBo BemecTBa. [loctossHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkama Temmeparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHas TeMmrmeparypa Kak Mmepa
CpeIHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUS dYactull rasza. l[llkana
temnieparyp KenbBuHa. 1'a3oBbeie 3akoHbl. YpaBHeHHe MenaeneeBa—Kianeipona.
3akoH [lanbroHa. M30mponecchl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpeacTaBiIeHUE HM3OMPOILIECCOB: H30TEpMa, H30X0Da,
uzo0apa.

TexHuueckue YyCTpOMCTBA W TMPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

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

OnbiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OMBITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJECHCTBHUS.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOAY JABJIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3pEKEHHOTO
rasa.

Tema 2. OcHosvl mepmoOuUHaAMUKU

TepMoauHamuueckas cucteMa. BHYTpeHHssI 3HEPrus TEPMOIUHAMUYECKOU
CUCTEMBI U crIoco0bI e€ m3mMeHeHus. KonmmuecTBo TermioTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOrOo  Tra3a.  Buasl  Temonepenavu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeIbHAs TEIIOEMKOCTh BEIIECTBA.
KosnmuecTBO TemIOTHI pH TeTonepeaaye.

[Tonsitue 006 aamabatHom mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJWHAMUKH K u3omporieccaM. I 'paduueckas
UHTEpIpeTanus padoThl raza.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBble  mamwuHbl.  [IpyHOMOBI  JEUCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt nonae3Horo
nercTBus TerioBor MamwuHbl. [ukn Kapuo m ero kod3¢g@uiveHT IM0Jae3HOTO
JNEeNUCTBUS. DKOJIOTMYECKHUE MPOOIEMBbI TETIOPHEPTETUKH.



TexHuuecknue yCTpPOMCTBA U MPAKTUYECKOE TPUMEHEHUE: JIBUTaTElb
BHYTPEHHEIr0 CrOpaHusi, OLITOBOM XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PaOOThI: BBUIET
npoOku M3 OyTBUIKK TOJ] JCHUCTBHEM CXATOTO BO31yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUACOAEMOHCTPAIIHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

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

Mopenu napoBoil TypOUHBI, TBUTATENIs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eeuiecmea. Dazoevie nepexoovl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenapHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPaTypbl KUTIEHUS OT JaBJICHUS.

Trépnoe teno. Kpucramnuyeckue u amopdubie Tesia. AHU30TPOIUS CBOMCTB
kpuctayuioB. JKuakue kpuctauibl. CoBpemeHHble Matepuaibl. I[LiaBieHue u
KpUCTaJUIM3aIus. Y aeiabHas TerioTa miasieHus. Cyonumarus.

YpaBHeHHE TENIOBOTO OajaHca.

TexHuueckue YCTpOMCTBA W IPAKTHUECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUM MOJYYEHUS COBPEMEHHBIX MaTEpHAJiOB, B
TOM YHCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaChIIEHHBIX MaPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HN3mepeHre 0OTHOCUTEIBHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. JinekTpoaMHaMuKa
Tema 1. Inekmpocmamuxa
DJNIeKTpu3auusl Tell. OJEeKTpUYECKUMi 3apsa. JBa Buaa 3IIEKTPUUYECKHX
3apsaoB. [IpOBONHMKM, OUAAEKTPUKU W TOJYNPOBOJHHUKH. 3aKOH COXPaHCHUS
3JIEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3EKTPUUECKUIN 3apsI.
Onektpuueckoe mnoisie. HanpsoxkéHHOCTh  anektpuueckoro mnoia. [IpuHiun



CYIIEpHO3UIUU DIIEKTPUUYECKUX ITOJIeU. JIMHUM HANPsKEHHOCTH DIIEKTPUYECKOTO
TTOJISL.

Pabora cun  anekrpocratuueckoro  moisg.  llotenmuman.  PasHocThb
noTteHuuanoB. [IpOBONHMKM W JHMAJIEKTPUKKA B DJIEKTPOCTATUYECKOM IIOJIE.
Jlupnextpuyeckass IPOHUIIAEMOCTb.

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

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: DIIIEKTPOCKOII,
AJIEKTPOMETpP, DBJEKTPOCTATUYECKass 3alluTa, 3a3€MIJICHHE BJEKTPONpUOOpOB,
KOHJICHCATOP, KOMUPOBAJIbHBINA annapar, CTPyUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HadNEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3aluTa.

JINBNEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPHUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoanustii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

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

Hanpsixenne. 3akon OMa 17151 y4acTKa LEIH.

DONEKTPUYECKOE COMPOTUBICHUE. YAEIBHOE CONPOTUBIECHUE BEIECTBA.
[TocnenoBaTenpHOE, MapaJUIEIbHOE, CMEIAHHOE COEITMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIAsl CHJIAa M BHYTPEHHEE CONMPOTHBJICHUE HWCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3eKkTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

ONEKTpOHHAs ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAIJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

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

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



DJIEeKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Momuus. [Lnazma.

TexHuueckne yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: aMmIepMerp,
BOJILTMETP, pEOCTaT, HUCTOYHUKUA TOKA, OJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBINA TUOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

3aBUCUMOCTh COTMPOTUBICHUS HWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUTOIA/IN TOMEPEYHOI0 CEYEHUSI U MaTepHaIa.

CwmerianHoe CoeJUHEHUE MPOBOIHUKOB.

[IpssMmoe wu3MepeHue SIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambikaHue
raJbBaHUUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U IpOBOAUMOCTD BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBS3H

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

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, TuUmores3a, (u3MUecKkas BEIWYWHA, 3aKOH,
Teopus, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHas (QYHKIHS,
napabosna, runepOona, ux rpauKku U CBONCTBA, TPUTOHOMETpHUUYECKHE (DYHKIINH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIMU HA OCU KOOPAUHAT, CI0KEHHE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHUE B JKMBOU mpupoae, auddysus, ocMoc,
TEMI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIIONEPEAUH, TEINIOBOE PABHOBECHUE),
ANEKTPUUYECKUE SIBJICHUSI B 'KUBOM MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJSIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TeEN, JKUJIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, AJIEKTPOJIMTUYECKAs IMCCOLMALINS,
rajbBaHUKAa.

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

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOAIIMIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JABUTATEb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJIyYCHUSI COBPEMEHHBIX MATEpPUAJIOB, B TOM YHCJI€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpPHUOOpPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AIIEKTPOHATrPEBATEIbHBIC IpuoOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruutHoe mone. Bekrop wmarHuTHOM wuHAYKunuu. [IpuHoMnD cyneprno3unuu
MAarHuTHBIX MMOJIeH. JIMHMM MarHUTHOW WHAYKUMW. KapThHa JWHUM MarHUTHOW
WHIYKUIWHU TOJIS1 TOCTOSTHHBIX MarHUTOB.

MarHutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TOJsl JJIMHHOTO MPSIMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzaumoaencTeiue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

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

SIBrieHne 3IIEKTPOMAarHUTHOM MHAYKIUU. [IOoTOK BekTOpa MarHUTHOU
UHIAYKUUHA. OJEKTPOABMIKYIIAs CHJIa HMHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe »anekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUHUH B
IPOBOJAHUKE, IBUXKYIIEMCS IOCTYNATEIbHO B OAHOPOIHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckue YyCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIE
MArHuThbl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHULl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuibl JIopeHia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIMH.

IIpaBuno Jlenua.

3aBUCHMOCTb JJIEKTPOABIKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHUuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW MHAYKIUU.

Pa3pnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUs.
INapmonnyeckue konebanus. Ilepuon, yacrora, ammiutyaa u ($asza kojeOaHUM.
[IpyxvHHBIN MasATHUK. MaTeMaTU4eCKU MasATHUK. YPaBHEHHE TapMOHHYECKHUX
kosieOanuii. [IpeBpalniieHue SHepruy Mpu TAaPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCAUTHHOM KOJe0aTebHOM KOHType. AHAJIOTHUA MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusimu. dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPI'uM B UJEATBHOM KOJe0aTEeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKHE
koneOanus. Pezonanc. BeiHyX/IeHHBIC 27I€KTPOMArHUTHBIE KOJICOAHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. JKOJOTMYEeCKHE PUCKU MPU MPOU3BOJCTBE 3JeKTpodHepruu. KymnbTypa
WCMOJIB30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepeI1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTEeIbHOM CHCTEMBI (MPYXUHHBIN WIN
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc mnpu mociieoBaTEIbHOM COEIMHEHHUHU PE3UCTOPA, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepe adHn.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KojeOaHMWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M Macchl rpy3a.

HccnenoBanre mepeMEHHOTO TOKa B ILENM W3  TOCJEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JuiMHa BoOJHBL. [lomepeuHble W NOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nupaxius MEXaHUIeCKUX BOJIH.

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

DNEKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentauus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, MOJsSpU3anus, AUPpaKius,
unTepdepennns. CKOpoCTh ANMEKTPOMATHUTHBIX BOJIH.

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

[TpyHIMIBI pagUOCBS3U U TENEBUACHUS. Panqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue ycTpoiicTBAa W MNPAKTHYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas IMATHOCTHKA B TEXHHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus M MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHunn u Tuppakiny MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmronenne CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KOJIeOaHUIA.



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

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuHENHOE paclIpoCTpaHEHUE CBETa B
oxgHOopoaHou cpene. JIyu ceera. ToueuHbIi ICTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxkeHuil B
IJIOCKOM 3€pKaje.

[IpenomiieHue cBeta. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHBId Yrojl IMOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

ColOuparome u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHMEe W ONTHYEeCKas Cujia TOHKOW JnH3BL. [locTpoeHue wn3o0OpakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. GopMyna TOHKOW JHMH3BL. YBEIUYCHUE,
JlaBa€Moe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

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

Hudpakuusa cBeta. JudpakumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(QPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne ycCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOSKIMOHHBIN ammapar, MHKPOCKOIM, TEJIeCKOI, BOJIOKOHHAS
OMNTHKA, TU(PPAKITMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

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

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

UccnenoBanne cBOMCTB U300pa’keHU B JTMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakimu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[Tonydyenue cniekTpa ¢ TOMOIIBIO AU(PPAKITHOHHON PEMIETKHU.

HaGntonenue nonsipuzanuu cBeTa.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomoi



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

Pa3zznesn 6. OcHOBBI cIeNMATIBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynater
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BAKyyMe, IPUHILIMUI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBI.

CBs13b MacCHI C SHGPFHGﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ HqaCTHUILBI. SHGPFI/IS{
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POTOHA ¢ €r0 YACTOTOM. DHEPrus
U UMITyJbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gororddexra. OnbiTel A. I'. CTosmeroBa. 3aK0OHBI
dbotoaddexra. YpapHenue DiHmTerHa st Pororddekra. «KpacHas rpaHuiia»

dboTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpocTBA W MPAKTUYECKOE MpPUMEHEHHe: (POTOIEMEHT,
dboToaTUMK, COJIHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoToddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO o -4acTHIIL.
[Inanerapnas mogmens aroma. lloctynater bopa. M3nyuenume u mnorsiomeHue
(GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTUM Ha Apyroun. Bumwl
criekTpoB. CIIEKTp YpOBHEW SHEPTrUM aTOMa BOJOPOAA.

BonnoBbie cBoiicTBa yactull. Bonubl e bpoiis. KopnyckynnsipHo-BOIHOBOM
TyaJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

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



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenne nuHeM4aThIX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JOKAa3bIBAIOUIME CJIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopmna mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsaa sapa. MaccoBoe uucio saapa. M30tonsl.

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

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuiibl. JledexT maccsl aapa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. Tepmosinepubiii cuHTe3. [IpoOiieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMOJAeHCTBUSA. EAMHCTBO (hU3nUecKoi KapTUHBI MUpa.

TexHu4eckne ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHslil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHII.

Vuenuuecxuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHS acTpoHOMUU. [IpuKiiafHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3/bI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHUE.

ConHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CoyiHIIa U 3BE3M.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJIbHBIM KJIacC —
CBETUMOCTB». 3BE3AbI TJIaBHOM MOCJIEAOBATECILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3] TJIABHOM IOCIENOBATEIbHOCTU. BHyTpeHHEe cTpoeHue



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

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHbIE ABIPHL B sApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
NPWIOKEHUH I ONpe/iesieHus MOJIOKEHUsI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponb Qu3uku ©u acTpoHOMMM B DSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM U 3TUYECKOM cdepax AesTENHHOCTH YeI0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJb PUINYECKON TEOpUH
B (GOpMHpOBaHUM TIPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUpPa, MECTO
¢dusznueckol KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Meoswcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (uU3MYecKass BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelleHHE CUCTEMBl YPaBHEHHM, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO, BEKTOPBI M MX NPOEKUMHU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIHMKA, TPHU3HAKA TOJ00HSI TPEYroJbHUKOB,
OTIpeJIeIICHNE TUTOIAIN TIIOCKUX (puryp u 06bpEmMa Tel.

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

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
T€JI, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIIMYECKOW PEIIETKH, CHEKTPalbHbIN
aHaJus3.



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

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEpPATop IEPEMEHHOIO TOKa,
ANEKTPOJIBUTATENb, WHAYKIMOHHAS II€Yb, paaap, PaAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIHOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



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

OcBoenne yueOHOro mpenMera «®Pusmka» Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3zoBanus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTHh JOCTHUKEHHUE CICAYIONIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS yueOHOro npeaMera «Ou3nKay JTOTKHBI
OTpakaThb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, pacHIupeHue >KU3HEHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIIECCE peali3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEILHOU €S TEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMM 00YyJaIOIIEeTrocs: Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAIUIMOHHBIX  OOIIEYEIIOBEYECKUX TYMAHUCTHYECKHX U
JIEMOKPATUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€STEIIBHOCTh B MHTEPECAX TI'PaXIAHCKOTO
oO1ecTBa, y4acTBOBaTh B CaMOYIIPaBJIeHUH B 00pa30BaTeIIbHON OpraHu3aIiy;

YMEHHUE B3aUMOJECUCTBOBATH C COLMAIIBHBIMU MHCTUTYTAMU B COOTBETCTBUHU C
X QYHKIHMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IATPHOTHYECKOI0 BOCIIHTAHMS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TrPaKJIaHCKOM WUJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTINTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENbHOCTHA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPYECTBA,
MpUCYIIETO (PU3NUYECKOM HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3UKHM HA TPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh JSKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JCUCTBUN B OKPYKAIOUIEH Cpelle HA OCHOBE
3HAHMS 1IeJIeld YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo QU3UKe;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EeATEeIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus:  (U3MKH  OCYHIECTBISATH  NPOEKTHYIHO U HCCJIEI0BATEIbCKYIO
NEATENbHOCTh UHIUBUAYAJIBHO U B TPYIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaATh LENU ACATEIIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKCHUS;
BBISIBJISITH  3aKOHOMEPHOCTM M IPOTUBOPEUYHsT B  PacCMaTpUBAEMBbIX
(bu3HUECKUX SABICHUSX;
pa3pabaTpiBaTh IUTAH PEMICHUS TPOOJIEMBI ¢ y4ETOM aHaIM3a HMEIOITUXCS
MaTepHalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJIIM, OLIEHUBATh PUCKHU MOCIIEICTBUMN AEATEIBHOCTH;
KOOPAWUHUPOBaTh U  BBINOJHATH pabOTy B  YCJIOBUAX  pealbHOrO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3HEHHBIX MPOOIEM.
ba3oBble ncciaenoBaTe/ibCKue AeiiCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJOTUEN, KIKOYEBBIMU MOHATHSIMH W METOAAMHU
(u3HUECKON HayKU;



BJIaJIETh HABBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITEILHOCTH
B 00s1acT (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TOHUCKY
METOJIOB peIHICHHs 3aAad (U3NUYECKOTO COACP)KAHUS, MPUMEHEHHUIO Pa3IUYHbIX
METOJIOB MMO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIpETAlliy, NPeoOpa3oBaHUI0O M TPUMEHEHUIO B Pa3IUYHBIX yYEOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pelIeHHs, HAaXOJWUTh apryMEHTBI ISl JI0Ka3aTelbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTENLHOCTH, B TOM YHCJIC IPU U3YYeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPaKTHYECKYI0 00JacThb
KU3HEAESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OpUrHHAIBHBIE TOIXO0/bl U PELLIECHUS;

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

Pab6ora ¢ undgopmaumeii:

BJIAJIETh HABBIKAMU MOJyYEHUs MHPOpMAIUHU (PU3UUECKOTO COJAEpKaHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHaJM3,
CUCTEMAaTH3allMI0 M UHTEPIpeTalnio MHPOPMalUU pa3lIUYHBIX BUIOB U (opm
IpeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ CoOOMIOICHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
THUTUEHBI, pecypcocOepekeHus, MpPaBOBBIX M  OTUYECKUX HOPM, HOpPM
MH(GOPMAIIMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3Ha4eHUs UH()OPMALIUK U 1IeJIeBOI ayTUTOPUH, BEIOHpasi ONTUMAIbHYIO
dopmy mpencTaBICHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe I1eCTBHS:
OCYLIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud H  CMST4arth
KOH()JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHMMAaTh U MCIIOIb30BaTh NPEUMYILECTBA KOMAaHIHOM U WHIMBUIYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4YETOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOI0 YIEHA KOJUIEKTUBA;

IIPUHAMATh  L€Id  COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BbIBATHL U
KOOPAMHUPOBATh JEUCTBUA IO €€ IOCTUKCHUIO: COCTAaBJIAThH IUIAH JCHUCTBUU,
pacnpenensiTh poid ¢ YYETOM MHEHUHW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

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

npejjaraTb HOBBIE IPOEKTHI, OLEHMBAaThb WJAEU C TO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalLUSX, TPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE YUeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIaCTH
bU3UKM W acCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJTHEHHS TPAKTHYECKON PabOThI ¢ YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHU;

JlaBaTh OICHKY HOBBIM CUTYalIHUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

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

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO JSPYAUIMH B 00JaCTH
(bM3UKH, TOCTOSTHHO MOBBIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallUsiIM, BHOCHTh KOPPEKTHBBI B JI€SITEILHOCTD,
OIICHMBATh COOTBETCTBUE PE3YIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHOW  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JEUCTBUHA M MBICIUTEIBHBIX TMPOIIECCOB, HMX pE3yJbTaTOB U
OCHOBaAHUM;

WCIIOJIB30BaTh NMPUEMBI peieKCUu IJi OIEHKU CUTYalluH, BHIOOpa BEPHOTO
pelIeHus;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEHICHUS IO WX
CHW)KCHHUIO;

MpPUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMPU aHAIW3E pe3yIbTaTOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NeSATETHHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS MPOTPaAMMBI
no ¢u3MKe 71 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuXxcs
COBEPIIEHCTBYETCS OMOIMOHATILHBIH WUHTCIJIEKT, TIPEIITOTaratomui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTH TOHMMATh CBOE AIMOIIMOHAIBLHOEC
COCTOSIHWE, BUJICTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIHOCOOHOCTh aJanTHPOBATHCA K
HMOIIMOHATLHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBATH MCXOMSl U3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSIHHE
IPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C APYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOW KAPTUHbI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTUH, B TPAKTUUECKOUN AEATEILHOCTH JIFOJEH;

YUUTHIBATh TPAHULBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIEIECH:
MarepualibHasi TOYKa, HHEpIMaibHas cucTemMa OTCuéTa, abCOMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUYECKUI 3aps]l IPU pelieHur HU3NYeCcKuX 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAVNHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJCHUE TeJl, JBWKEHHE [0 OKPYXXHOCTH, HHEPIHUS,
B3auMoeicTBre Ten, nuddy3us, OPOYHOBCKOE IBUKEHHUE, CTPOCHHUE >KUJIKOCTEH
U TBEPJBIX TEJl, U3MEHEHHE 00bEMA TeJl IPU HarpeBaHUM (OXJIakKICHUH), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHJICHCAIMs, TUIABJICHUE, KPUCTAJIU3AIUs, KUIIEHUE,
BJIQXKHOCTH BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXKAYy IapaMeTpaMH COCTOSIHMSI Ta3a B H3OIpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJIECHCTBHE 3aPs/I0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IEpPEMEIICHUE, CKOPOCTh, YCKOpEHHEe, Macca Tela, Cuia,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUsi, MEeXaHU4YeCcKasl
paboTa, MexaHWYeCKass MOIINHOCTh;, NIPU OMNHCAaHWW TMPABWIBHO TPAKTOBATH
(GU3UYECKU CMBICI HCHOJB3YEMbIX BEJIIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIOIIUE AAHHYIO (PU3MUECKYIO BEIUUYHMHY C JPYTHUMU
BEJIMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MUECKHEe BETUYMHBI: JaBIIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasl SHEPTUsl XaOTUYECKOTO JABUIKEHUSI MOJIEKYJI, CpeIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI HEprusi, pabora rasa,
KO3} (OUIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCMONB3YEMBIX BEIMYHMH, UX
0o0O3HAaUeHUsT W CAWHHIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIUE JIAHHYIO
(GU3MUECKYI0 BEIMUMHY C IPYTUMU BETUYUHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIEHUS (TIPOIIECCHI), UCTIONB3Ys (PU3MYECKUe BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSXKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAHUU TPABUIBHO TPAKTOBaTh (PUIUYECKUNA CMBICT HCTIOIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS U EIWHUIIBI;, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
TaHHYI0 (U3MUYECKYIO BEJIMUUHY C IPYTUMHU BEIMYUHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tarotenus, |, 1l u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUsI MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUs UMITYJbCa,
OPUHIUIT CYNEPHO3UIMU CWJI, MPUHIMI PABHOIMpPABUS WHEPUUATIBHBIX CUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEHEN KMHETUUYECKOW SHEPIUU TEIJIOBOTO JBUXKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
GbOpMYyITHUPOBKY 3aKOHA, €r0 MaTeMAaTHYE€CKOE BBIPaKEHUE W YCIOBHUS (TpaHULIbI,
00J1acT) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3nuyaTh YCIOBHS MX 0€30MacCHOT0 MCIOJIb30BAaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCICIOBAHUIO (U3MUECKUX SBICHUH U
MIPOIIECCOB C HCIOJb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHHH, TPU ITOM
dbopmynupoBaTth mpoOJeMy/3agady W TUNOTE3y Y4eOHOro OSKCIEPUMEHTA,
coOUpaTh YCTAHOBKY W3 MPEJIOKEHHOTO OO0OpYAOBaHHUS, MPOBOJIUTH OMNbBIT U
(bOopMyITMpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPCHHS (PU3HUECKUX BEITUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U UCIOJIb30BaTh H3BECTHHIE
METO/bI OIEHKHU MOTPEITHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
dbuKCUpoBaTh PE3yIbTAThl TOJYUYCHHOW 3aBUCUMOCTH (DH3UUECKUX BEJIUYUH B
BU/JIe TaOIUIl U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIro1aTh MpaBmwiIa 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax y4eOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTEIHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a0OpPaTOpHOTrO
000py10BaHMUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJN3a YCJIOBUS 3aJa4H
BBIOMpPATh (U3UYCCKYIO MOJICINb, BBIICIATh (PU3MUYECCKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMMBIE ISl €€ peIleHUs, MPOBOAUTh PACUEThl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BEITUUMHBL

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKUA HEMPOTUBOPEUNBYIO
LEMOYKY pacCyKIE€HUU C OMOpON Ha HM3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIMIEHWM  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpEJICTaBleHUs] Y4eOHON M HAyYHO-TIOMYJISIPHOW MH(OPMAIUH, TTOIYIYCHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAITHIO;

IPUBOJIUTH MPUMEPHI BKIIaJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTHI;

WCITOJIB30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCETHEBHOU >KU3HU
1Sl obecriedeHus: 0€30MacHOCTH MPU OOpAIlEHUH C TPUOOpPAMHU M TEXHUYECKUMU
YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTaTh B TpyNIle C BBHIMOJHEHUEM pPa3IUYHBIX COIHMAJIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYNIBL, PAIMOHAIBHO pPACTIPENEisaTh OOS3aHHOCTH W
IJIAHUPOBATH NIEATEILHOCTh B HECTAHMAPTHBIX CHTYAIUAX, aJcKBAaTHO OICHUBATH
BKJIAJ] K&)KJOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHHE PACCMATPUBAEMOM MPOOIISMEI.

K xonmy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAFOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJIb U MecTo (Pu3uku B (HOPMHUPOBAHHH
COBPEMCHHOW HAYYHOW KapTUHBI MHUpa, B Pa3BUTHU COBPEMEHHOW TEXHUKUA U
TEXHOJIOTUH, B TMPAKTUYCCKON ACATEIBHOCTU JIIOJCH, IICIIOCTHOCTh M €IUHCTBO
du3HUeCKOl KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS HW3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYCYHBIH AIICKTPUUCCKHUI 3apsi, Jyd CBETa, TOYCUHBIM UCTOYHHUK CBETA, SICpHAs
MOJIeJIb aTOMa, HYKJIOHHAsh MOJICJb aTOMHOTO SApa MPH PEIICHHHM (DH3HUSCKHX
3aad;

pacno3HaBaTh (pU3NYECKUE SBJICHUS (IIPOIECCHI) U OOBSICHITh MX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKH W KBAHTOBOW (DU3HMKU: DJICKTPUUYCCKAS MTPOBOUMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JCWUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHUTOB, OJEKTPOMArHWTHAas WHIYKIWS, JEWCTBUE MArHWUTHOTO TIOJS Ha
NPOBOJHUK C TOKOM M JBWXKYIIMICS 3apsiji, 3JICKTPOMArHUTHBIC KOJCOAHHUS |
BOJIHBI, TPSIMOJIMHEWHOE pAacCIpOCTPaHEHHE CBETa, OTpPaXCHHE, MPEIOMIICHUE,
uHTepdepeHnrs, audpakiuus ¢ TOJIpU3alMs CBETa, JHWCIEPCHsl CBeTa,
doToanekTpuueckuii 3pdexT (pororddekT), cBeTOBOE aBliecHNE, BOZHUKHOBECHHE
JTMHEWYaTOro CIIEKTpa aroMa BOJOpPOJAA, ©CTECTBCHHAas H HMCKYCCTBEHHAs
pPaIMOaKTUBHOCTB;

OINMCHIBAaTh W3YYCHHBIC CBOMCTBAa BelIecTBa (DIEKTPUUECKHUE, MArHUTHEIC,
ONTUYECKHE,  DIEKTPUUYECKYI0  MPOBOAUMOCTh  Pa3IUYHBIX  Cpel) |
AIIEKTPOMArHUTHBIC SIBICHUSI (TPOIECCHI), HMCHONB3Ys (U3HUECKHE BEITUYUHBI:
ANEKTPUUECKHUI 3apsll, CHJia TOKA, DJIEKTPUUYECKOE HAIMPSHKEHUE, dIEKTPUIECKOE
COTPOTHBIICHHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYINAS cuia, paboTa Toka,
WHAYKIMS MarHuTHOTO Toyisg, cwia Awmrmepa, cuwia JlopeHila, MHIYKTUBHOCTH
KaTYIIKH, SHEPTHS DJICKTPUUYECKOTO W MArHUTHOTO TOJEH, MEepUoJ W YacToTa
KoneOaHnii B KoJeOATENIPHOM KOHTYpE, 3apsii W CHja TOKa B TMpoIecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYyCHOE paCCTOSHHE W
ONTHYECKas] CWJa JIMH3BI, TPU OMHCAHWH TPABWIHLHO TPAKTOBATh (U3HUECKUI
CMBICIT HCIIONB3YEMBIX BEIUYMH, WX OOO3HAYCHWsS] W CAWHUIIBI, YKa3bIBaTh
GbopMyIBI, CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIWYMHY C JIPYyTUMHU
BEJIMYMHAMU;

OMKCHIBATh W3Y4YCHHBIC KBAaHTOBBIC SIBICHHUS W TPOIECCHI, HCIOIB3YS
¢u3nUecKkre BENMYUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPIrusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIEP, TPU OINMCAHWW TPABWIBLHO TPAKTOBATh (DU3UYCCKUH CMBICI
WCITOJIb3YeMbBIX BEJIMYWH, WX OOO3HAYCHWS W CIWHUIIBI, YKa3bIBaTh (HOPMYIIEI,
CBS3BIBAIONINE JIaHHYIO (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYUCIISATH 3HAUCHHUE (DU3NICCKON BEIIMYNHEI;

aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Ppuznueckue
3aKOHBI U MPUHIUIBI: 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEIBHOTO U MapajjIeIbHOTO
COCIMHEHUs TMPOBOAHUKOB, 3akoH J[koyns—JleHnia, 3aKOH AJIEKTPOMArHUTHOMN
WHYKIUU, 3aKOH MPSMOJIMHEHHOTO paclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OuHIITEHHa s PoTtodrddekra,
3aKOH COXPAHECHHSI JHEPruH, 3aKOH COXPAHEHUS HMMIYJbCa, 3aKOH COXPaHEHMUs
AJIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHUsI MacCOBOI'0 4Hcia, moctynarsl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, MPU dTOM Pa3INdaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAXKEHHUE U YyCJIOBUS (TpaHUIlbI, OOJACTH)
PUMECHUMOCTH;

OTIPENICNIATh HAINPaBJICHUE BEKTOpa MHAYKIIMM MarHUTHOTO TIOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMriepa u cuiibl JIopeHiia;

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

BBIMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOIIECCOB C HCIOJIb30BAHMEM TNPSIMBIX W KOCBEHHBIX HM3MEPEHUU: TpPH 3TOM
dbopmynupoBaTth mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTro 3KCIEepHMEHTA,
coOupaTh YCTaHOBKY W3 MPEJIOKEHHOTO OOOPYIOBaHUS, IMPOBOIUTH OMBIT H
(dbopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/Ibl OLEHKH MMOIrPENTHOCTEN U3MEPEHN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSIMBIX W3MEPEHHM: TPH ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DHUKCHUPOBATH
pPE3YNbTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIUI[ U
rpaduKoB, AenaTh BEIBOIBI MO pe3yabTaTaM MUCCIICI0BAHMS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUH WCCICIOBAHUNA B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKON W TIPOSKTHOU
JESTETHPHOCTH C WCIIONH30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U JTaOOPATOPHOTO
000pyI0BaHMS;

pemath pacy€THblE 3a7aydl C SBHO 3aJaHHOW (DU3UYECKOW MOJIEIbIO,
UCIONIB3YS (PM3MYECKUE 3aKOHBI W TIPUHIIUATIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aJa4u
BBIOMpPATh (U3UYECKYIO MOJICIIb, BBIICIATh (PU3UUECKHUE BEJIHMYUHBI U (POPMYJIBI,



HEOOXomUMbIe NIl €€ pEIIeHHs, POBOAUTh PAcU€Thl W OICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PM3HUCCKON BEITMYNHBI,

peraTh Ka4eCTBEHHBIC 3a/1a4M: BEICTPANBATH JJOTHICCKHA HETIPOTUBOPEUNBYIO
IIETIOYKY PACCYXJICHHA C ONMOpPON Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHU;

UCIIONIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMCHHBIC
WH(GOPMAIIMOHHBIE TEXHOJOTUH JJIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
U TIPEJICTaBJICHUs YYeOHON W HAyYHO-TIOMYJISIPHOW MH(OpMAIUK, TOJTYICHHON U3
Pa3TUYHBIX KICTOYHUKOB, KPUTHYCCKH aHAJTU3UPOBATH TOJyIaeMy0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIIUNBI JCHCTBUS MAaIIUH, TNPUOOPOB M TEXHHYCCKHUX
YCTPOWCTB, pa3nyaTh YCIOBUS MX 0€30MAaCHOTO HMCIIOJIb30BaHUs B TTOBCEIHEBHOM
KU3HU;

IIPUBOJIUTH MPUMEPHI BKJIaa POCCUUCKUX M 3apyOCKHBIX YUEHBIX -(DU3UKOB B
pa3BHTHEC HAyKH, B OOBSICHCHHE IPOIECCOB OKPYXKAIOIIETO MHpa, B Pa3BHTHC
TEXHUKHU U TEXHOJIOTHH;

UCII0JIb30BaTh TEOPETUUYCCKHE 3HAHMS IO (U3MKE B MOBCCAHCBHOMW KU3HU
i obecrieueHusi 6€30MacHOCTH MIPHU OOpaIIeHuH ¢ MPUOOpaMU U TEXHUYCCKHUMHU
yCTPOWCTBAMH, ISl COXPAHEHUS 3[IOPOBBS U COOJIIOJICHUSI HOPM SKOJOTHYECKOTO
MIOBEJICHUS B OKpY’KaOIeH cpee;

paboTath B TpyMIE C BHIMOJIHCHUEM pPAa3IMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYMIbBI, PalMOHATBHO paclpeAesiiaTh OOS3aHHOCTH W
IUTAHUPOBAThH JIESATEIIBHOCTh B HECTAHJAAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHUBATH
BKJIQI KQKJIOTO U3 YYaCTHUKOB TPYIITHI B PEIICHUE PAaCCMaTPHBACMOMN TIPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHMUSI
bu6moreka [IOK
11 ®u3nKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flumamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAHCHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOPUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBEI TEPMOAMHAMIKIL 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe NIEPEXOIBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

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



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

11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
MarunuTtHOoe noJie. DIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHTYKITUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKUe U 3JIEKTPOMArHuTHBIC 9 1 bubnuoreka [IOK
' KOJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTHU

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnuoreka [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 DNeMEeHTbl KBAHTOBOU ONTUKU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue atoMa 4 bubnuorexa [IOK
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4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂll;l ;fg;ll_ r(jlsf41097c
Hroro no pazneny 7
Paznen 6. OGOBLAIOLIEE IOBTOPEHUE

6.1 Oo6o0maroree MOBTOPEHNE 4 Et?[i?;;f:é(siggﬁfﬂcg?c
Hroro mo pazgeny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC

DJIeKTPOHHbIE

Jara usyyenus
uudposeie

Nen/m | Tema ypoka
Koun4yecTBo yacos o0pa3oBaTe/ibHbIE

pecypchl

Inan dDakr

1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuoteka [JOK
METO/IbI IIO3HAHUS OKPY)KAOIIET0 MHUpa 01.09.2025 https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢usuku B opMUpOBaHUM

2 COBPEMEHHO Sa HOM K(E I;I/IHS MHpa, B 1 bubmorera [JOK

P . i P up ’ 04.09.2025 https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JesITeNbHOCTH JI0IeH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
neukeHus. [lepemelenne, CKOpocTsb, 08.09.2025 https://m.edsoo.ru/ff0c3508
yCKOpEeHUe

4 PaBHOMEpPHOE TPAMOIMHETHOE IBIYKCHHE 1 bubmmorexa [TOK

P P A 11.09.2025 https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE IPSIMOJIMHEWHOE 1 bubnunoreka [JOK
JIIBHKEHUE 15.09.2025 https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majienre. Y CKopeHue 1 bubmuoreka [JOK
cBOOOIHOTO MaIeHUS 18.09.2025 https://m.edsoo.ru/ff0c39cc

7 KpuBonuuelinoe nBuxenue. [IBuxenne 1 bubnuoreka [IOK
MaTepPHUAILHOU TOUKH 110 OKPYKHOCTH 22.09.2025 https://m.edsoo.ru/ff0c3ada
[IpuHuun otHOCUTENBHOCTH ["anunest.

8 HMuepumnanshbie cuctemMbl oTcuera. [lepBoiit 1 bubmorexa HOK

Pl PP 25.09.2025 https://m.edsoo.ru/ff0c3be8
3akoH HprotoHa

9 Macca tena. Cuia. [TpuHnun 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0c32e2
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Cynepro3uiuu cui. Bropoii 3akon 29.09.2025 https://m.edsoo.ru/ff0c3be8
HeroTona ais MarepuanbHOM TOYKH
10 Tperuii 3akoH HproTOHA 1J19 MaTepUaIbHbIX bubnuorexa [JOK
TOYEK 02.09.2025 https://m.edsoo.ru/ff0c3be8
11 3akoH BceMHpHOTO TsaroteHus. Cuma bubnuorexa [JOK
TspkecTu. [lepBas kocMudeckasi CKOpOCTh 06.10.2025 https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuna ynpyroctit. 3axon Iyia. Bec Teia 09.10.2025 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagdumment tpenuns. Cuna
13 conpOTleneHHsf npql)/l(anHmeHm/II) Tena B bubmorexa IOK
13.10.2025 https://m.edsoo.ru/ff0c3f76
KUJIKOCTH WM Ta3e
[TocTynarensHOE ¥ BpanaTelbHOES
14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cunsl. [1nedo cunsl. YcnoBus 16.10.2025 https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmiynsc MaTepuanbHOM TOUKH, CUCTEMBI
15 MaTepUalbHbIX TOYEK. IMITyJIbC CUIIBI. bubnnoreka [JOK
3aKOH COXpaHEHUs uMIlyJbca. PeakTuBHOE 20.10.2025 https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
PaGota u momHOCTh cuibl. Kunetnueckas
16 SHEPTHsl MaTepHaIbHOW Touku. Teopema 00 bubmorexa HOK
o 23.10.2025 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKO SHEPTUU
[ToTenmmanpHas sueprus. [loreHnnanpHas
17 SHEprus ynpyro aeopMupoBaHHON bubnunoreka [JOK
npyxuHsl. [loreHnnansHas sHeprus Tena 25.10.2025 https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
18 IToTeHnManbHBIE U HEMTOTEHIIUAJILHBIE bu6nmoreka [JOK
cuiibl. CBA3b pabOTHI HEMOTEHIIMAIBHBIX 27.10.2025 https://m.edsoo.ru/ff0c478c
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CUJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPTUH

19

JlaboparopHas padota «lccrnenoanme
CBiA3HU pa60T51 CHJIBI C UBMCHCHHUEM
MEXaHHYECKOW PHEPTUHU TeJla Ha PUMEPE
PaCTSKEHHUS PE3UHOBOTO JKI'yTa

06.11.2025

20

KonTpoabHas padorta o reme
«Kunemaruka. JluHamuka. 3aKOoHbI
COXPAHEHHUS B MEXAHHUKE)

10.11.2025

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
KUHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Juddysus

13.11.2025

bu6moreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep ABUKEHUS U B3aUMOICUCTBUS
4acTHI] BemecTBa. Moaenu CTPOCHHsI Ta30B,
KUJKOCTEH U TBEPABIX TEI

17.11.2025

23

Macca monekyn. KonuuecTBo BeliecTBa.
[Toctrosinnas ABoraapo

20.11.2025

24

TemnoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. llkana remneparyp Llenscus

24.11.2025

25

WUneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

27.11.2025

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

26

AOGcomoTHas TemrepaTypa Kak Mepa
CpPEeIHEN KUHETUYECKON DHEPTUU JBUKEHUS
MOJIEKYJl. YpaBHeHUEe MeHeneeBa-
Knaneitpona

01.12.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH [lampToHa. I'a30BbIC 3aKOHBI

04.12.2025



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JlaboparopHnas padota «MccnenoBanme

2
8 3aBHCHMOCTH MEXIY MapaMeTpaMu 08.12.2025
COCTOSTHUS Pa3pEKEHHOTO Ta3ay
29 N3onponeccel B HACATBHOM Ira3e U UX bubnuorexa [JOK
rpaduyeckoe mpeacTaBieHUue 11.12.2025 https://m.edsoo.ru/ff0c570e
BryTpeHnHss dHEprus TEpMOIMHAMAYECKOU
CUCTEMBI U CIIOCOOBI €€ N3MCHEHUS.
30 KonudecTBo TemioTs u paboTa. bubmorexa HOK
15.12.2025 https://m.edsoo.ru/ff0c5952
BHYyTpeHHsIsT SHEpTHUs 0JTHOATOMHOTO
HJIeaTbHOTO Ta3a
31 Buner Tenonepenaun bubmorexa IOK
A pel 18.12.2025 https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMI0EMKOCTH BEILIECTBA.
32 Konn4aecTBO TEIOTHI IIPH TEILIONIEpPEaaYe bubmorexa LOK
. P P ) 22.12.2025 https://m.edsoo.ru/ff0c5c36
AmabaTHBIN MpoIecc
33 [TepBrIil 3aKOH TEPMOJUHAMUKA U €TO bubnuoreka [JOK
MIPUMEHEHHE K U30IpolieccaM 25.12.2025 https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTh MpoIieccoB B MPUPOJIE. bubnmuoreka [JOK
BTtopoii 3ak0H TepMOAMHAMUKN 29.12.2025 https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicreus u KII1/ TermoBoit bubmuoreka [JOK
MalllMHbI 12.01.2026 https://m.edsoo.ru/ff0c600a
36 K KII
[ukn Kapuo u ero KII{ 15.01.2026
37 DKosoruyeckue npoodaemMbl
TEIUIOOHEPTETUKHI 19.01.2026
38 O6o06maromuii ypok «MoJleKynspHas bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOTUHAMUKI 22.01.2026 https://m.edsoo.ru/ff0c6938
39 KonTtpoabsHnas pabdora 1o reme bubnuorexa [IOK



https://m.edsoo.ru/ff0c570e
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«MonekynsipHas puznka. OCHOBBI 26.01.2026 https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)
40 [TapooOpazoBaHue U KOHICHCAIHS. bubnuorexa [JOK
Ucnapenue u kuneHue 29.01.2026 https://m.edsoo.ru/ff0c63b6
41 AOCO0THAs U OTHOCUTEIIbHAS BIIAXKHOCTD bubmmoreka [{OK
BO3ayxa. HachlmeHHbIi map 02.02.2026 https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnmueckue n
42 amopdHbIe Tena. AHU30TPOIUS CBOMCTB bubnuoreka [JOK
KpHUCTaTOB. JKuIKHe KPUCTaILIBL. 05.02.2026 https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIbl
43 [InaBnenue u KpucTaM3anus. Y aenbHas bu6moreka [IOK
TeruioTa miasieHus. Cyonumanus 09.02.2026 https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 YpaBHeHHe TEILIOBOro baatica 12.02.2026 https://m.edsoo.ru/ff0c6820
45 DIIeKTpU3aus Tell. DNEKTPUUECKUI 3apsil. bubnuoreka [IOK
JIBa BH/1a SIEKTPUYECKUX 3apsI/IOB 16.02.2026 https://m.edsoo.ru/ff0c6bcc
[IpoBOTHUKY, AUANEKTPUKU U
46 nfnynSOBoqufKH. 3aK(I:H COXpaHEHUS bubmmorexa [TOK
19.02.2026 https://m.edsoo.ru/ffOc6bcc
ANIEKTPUYECKOTO 3apsia
47 B3aunmopeiictue 3apsiioB. 3akoH KynoHa. bubnnoreka [JOK
TodeuHblil NIEKTPUUECKU 3apsiy 24.02.2026 https://m.edsoo.ru/ff0c6ces
Hanpsk€HHOCTB 3IEKTPUUECKOTO TOJIS.
48 [IpuHIMT Cymeprno3uIuu IEKTPUUECKUX bubmmorexa [JOK
. . 26.02.2026 https://m.edsoo.ru/ffOc6df2
nosiei. JInauu HanpsHKEHHOCTH
49 PaboTa cui 3eKTpoCTaTUYECKOro MoJsl. bubnuoreka [IOK
[Torenuunan. Pa3HOCTh MOTEHIIMAIOB 02.03.2026 https://m.edsoo.ru/ff0c6f00
50 IIpoBOIHUKYM M TUAJIEKTPUKHU B bubnuorexa [IOK
3NEKTPOCTATUUECKOM TI0JIE. 05.03.2026 https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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I[I/IBHGKTPI/I‘-IGCKaH IMPOHHULIACMOCTb

51

OnexrpoéMmkocTs. Konnencarop

12.03.2026

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

52

OneKTPOEMKOCTB IIIIOCKOI0 KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHcaTopa

16.03.2026

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHnast padota "N3mepenue
ANIEKTPOEMKOCTH KOHJIeHcaTopa”

19.03.2026

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMPOBAILHOTO
amnmapara, CTpyWHOTO PHUHTEpa.
DJIeKTpOCTaTUYECKas 3alIuTa. 3a3eMIICHUE
ANEKTPOTPUOOPOB

30.03.2026

55

DIJIEKTPUYECKUI TOK, YCIIOBUS €T0
cymectBoBanus. [loctostHabIi TOK. Crita
toka. Hanpsbxkenune. ConpoTusiieHne. 3aKOH
Owma a5 ydyacTka 1enu

02.04.2026

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COSTMHEHHE IPOBOTHIKOB.
JlaGopaTtopHas pabora «3y4yeHue
CMEIIAaHHOTO COCIMHEHHSI PE3UCTOPOBY

06.04.2026

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

57

PaboTa 1 MOIITHOCTB AJIEKTPUYECKOTO TOKA.
3akoH Jlxoynsa-Jlenna

09.04.2026

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

58

3akon OMa A5 IOJTHOM (3aMKHYTOM)
anekTpuyeckoit nenu. Koporkoe
3aMbIkaHue. JlaboparopHas padota
«M3mepenne DJIC ucTouyHMKa TOKa U €ro
BHYTPEHHETO COMPOTHBIICHUS

13.04.2026

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

59

PesepsHsbiit ypok. KonTpoabsHasi padora

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

o Teme "DiekrpoauHaMuka’ / 16.04.2026 https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas mpoBepoyHas paboTa
60 O06o0marmuil ypok «IEKTPOTUNHAMUKAY / bubnuorexa [JOK
Bcepoccuiickas mpoBepouHas paboTa 20.04.2026 https://m.edsoo.ru/ff0c88be
DNEeKTPOHHAS TPOBOAUMOCTH TBEPIBIX
61 METaJUIOB. 3aBUCUMOCTH COTIPOTHBIICHUS
METAJIJIOB OT TEMIIEPATYPHI. 23.04.2026
CBepXIpoBOIUMOCTh
DnexTpuueckuil Tok B Bakyyme. CBolicTBa
62
AIIEKTPOHHBIX MTyYKOB 27.04.2026
IlonynpoBoJHHUKH, MX COOCTBEHHAS U
63 1} Hl\}/IIIeT(I:)HaﬂlrII oBouMOCTh. CBOMicTBA P—N- bubnmorexa [IOK
P popol ' P 30.04.2026 https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
DIIEKTPUYECKHUI TOK B pacTBOpax U
64 paciuiaBax 3JI€KTPOJIMTOB. bubnuoreka [IOK
DIEeKTPOTUTHIECKAs JUCCOIHALIHS. 04.05.2026 https://m.edsoo.ru/ff0c82bha
DIIEKTPOJIN3
DJIEKTPUYECKHUI TOK B ra3ax.
65 CaMoCTOATENBHBIN U HECAMOCTOSATENIbHBIN bubmmorexa [TOK
07.05.2026 https://m.edsoo.ru/ff0c84ae
pazpsan. Monuus. [1nazma
DnexTpuyecKkue mpudopsl U yCTPOCTBa U
66 UX II ;KTI/IIIGCKOGI:'I I/Il\feHeHZe IiT aBuUIIa bubmmorexa [TOK
P P P 14.05.2026 https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
KonTpoabsHnas pabdora 1o reme
67 «Qnekrpocratuka. [1ocTosAHHBIM bubnuoreka [IOK
IEKTPUYECKHUI TOK. TOKH B pasiIn4HbIX 18.05.2026 https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PezepBHblit ypok. O000maonmii ypok 1o bubnuorexa [IOK



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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temaMm 10 xitacca

21.05.2026

https://m.edsoo.ru/ffOc8f6¢c

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

Jara usyyenus

Ne DJIeKTpOHHbIe LN (poBbIe
Tema ypoka KouunyecTBo
n/n o0pa3oBaTe/ibHbIE PecypcChl
4acoB
Iinan dDakr

[TocTostHHBIE MAarHUTHI M X

1 B3aMMO/ICHCTBHE. 1}/IaFHI/ITHOC roJe. 1 02.09.2025 bu6morteka [IOK
Bextop MarHMTHOM MHAYKIUH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW WHIYKLIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

.0 6] .

5 TOKOM l'If)IT pcrena 1 05.09 2025 bubnuorexa [JOK
B3anmopaericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlab 0 4

3 abopatopHas padbora «M3yueHne 1 09.09.2025 bubnuoreka [IOK
MarHUTHOTO MOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
JIab 0

4 abopartopHas pa ?Ta 1 12.09.2025 bubnuoreka [JOK
«Hccaenosanue nercTBU https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»
JlelicTBMEe MarHUTHOTO IOJIS HA

5 JBUKYILYIOCS 3apsDKEHHYIO YacTHUILy. 1 16.09.2025 bubnmoreka [JOK
Cuna Jlopenna. PaboTa cubl A https://m.edsoo.ru/ff0c9df4
Jlopenua
C) .

5 JIEKTPOMAarHuTHas I/IHI[yKVI_[I/I}I 1 10.09.2025
[ToTok BeKTOpa MarHUTHOM



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

unaykuuu. DJ1C uHAyKun. 3akoH
ANIEKTPOMArHUTHON UHIYKITUU
®Dapanes

Jlaboparopuas padoTa
«HccnenoBanue sBICHUS
SHCKTPOMaFHI/ITHOI\/JI HUHAYKOUN

23.09.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTH. SIBIEHUE
camounaykiuu. IJC
CaMOMHIYKIIMHU. DHEPIuUs
MAarHUTHOTO TIOJISI KATYIITKHA C TOKOM.
DJIEKTPOMArHuTHOE MOJie

26.09.2025

bu6morteka [IOK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoucTBa U UX
IIPUMEHEHHE: TOCTOSTHHBIE MAarHUTHI,
NIEKTPOMArHHUTHL,
JNIEKTPOABUIATENb, YCKOPUTEIIN
JIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs I1e4b

30.09.2025

10

O6o06maromuii ypok «MarautTHoe
noJie. DIEKTpOMarHUTHAS

WHTYKIIHS

03.10.2025

bu6moreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTpoabHasi padora 1o teme
«MarsuTHoe moJe.
DNeKTpOMarHuTHask UHIYKLIHUS)

07.10.2025

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

12

CB0060IHBIE MEXaHUUECKUE
kosebaHus. ['apMoHHUEeCcKHe
KosiebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHH.
[IpeBpaienue s3ueprun

10.10.2025

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

13

JIaGoparopHas paboTa

14.10.2025



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

«HccnenoBanue 3aBUCUMOCTH
MepPHOo/JIa MAJIBIX KOJICOaHM rpy3a Ha
HUTH OT JJIMHBI HUTHU U MACChI

rpy3a»

14

Konebarenbuprit KOHTYp. CBOOOJHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B
ueanbHOM K0Je0aTeIbHOM KOHTYPE.
AHaorus Mex1y MEXaHn4eCcKuMHU U
AJIEKTPOMArHUTHBIMU KOJIEOaHUSAMU

17.10.2025

bu6morteka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKoH
COXpaHCHUA DHEPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

21.10.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUUECKHE KOoJieOanus.
Pe3onanc. BeinyxkieHHbIE
AJIEKTPOMArHUTHBIC KOJICOaHUS

24.10.2025

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

17

[Tepemennbiii Tok. CUHYCOUIATBHBINA
MepeMeHHbIA TOK. MOIIHOCTh
MIEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JeMCTBYIOIIEe 3HAUEHHUE CUIIBI TOKA U
HaMPsHKEHUS

28.10.2025

bubnuoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpaucdopmarop. [Ipoussosactso,
nepeaaya u norpedieHue
JJIEKTPUYECKOHN SHEPTUU

07.11.2025

19

YCTpOoUCTBO U IPAKTUUECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKQ, TMHUH JIIEKTpoIepeaay

11.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKHE PUCKU ITPU
IIPOMU3BOICTBE IEKTPOIHEPTUH.

20 Kynbrypa ncrnosb3oBaHus 14.11.2025
3JIEKTPOSHEPIUHU B MOBCEIHEBHO M
KU3HH
MexaHW4ecKue BOJIHBI, YCIOBUS
acpocrtpanenus. [lepuon.
21 I()ZKo pocn)p acrmpocT aI:Ierm U JJIMHA 18.11.2025 bubmorexa HOK
P pacnpoctp g o https://m.edsoo.ru/ffOcca54
BoJHBL. [lomepednbie U poA0IbHBIC
BOJTHBI
. .
29 3ByK. CKOpOCTh 3ByKa. ' pOMKOCTh 91.11.2025 bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHbIE BOJHBI, UX Eu 10K
. nonmoTexa
23 CBOMCTBa 1 cKopocTh. [1Ikana 25.11.2025 httos://m.edsoo.ru/Ffoccfed
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI pagUOCBSI3U U
24 TeneBuieHus. Pa3Butue cpencts 28.11.2025
cBs3u. Pagmonoxanus
o5 KoutpoabsHas padora «Koynebanus 02.12.2025 bubnuoreka [JOK
Y BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonmHeitHOE pacpocTpaHeHHe
26 CBETa B ozv[HopoI[Hoﬁ cpene. 05.12.2025 bubnunoreka [JOK
ToudeuHbIl HICTOYHUK CcBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI Bu6 110K
noIMoTeKa
27 OTpaXCHHUS claeTa. IToctpoenne 09.12.2025 https://m. edsoo.ru/ff0cd4e0
M300paXeHMi B IJIOCKOM 3epKaje
28 [Ipenomnenue ceera. [TosnHoe 12.12.2025 bubmorexa LIOK

https://m.edsoo.ru/ff0cd7{6



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
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https://m.edsoo.ru/ff0cd7f6

BHYTPEHHEE OTpaKEHUE.
[IpenenbHbINA yroa n0JHOTO
BHYTPEHHETO OTPAKECHUSI

29

JlaboparopHas pabota «/3mepenune
[IOKa3aTeJs MPEIOMIICHHS] CTEKIIa

16.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoenne nzobpaxeHuii B
nuH3e. PopMysia TOHKOW JTMH3BI.
YBennueHue JIuH3bI

19.12.2025

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

31

JlaGopaTtopnas pabota
«HcciaenoBanue CBOMCTB
M300paXKeHUH B JTMH3AX)

23.12.2025

32

Hucnepcus ceera. CIIOKHBIN COCTaB
oenoro cBera. lIpet. JlJabopaTopnast
pabota «Habmroaenue aucrnepcun
CBETa»

26.12.2025

33

Hurepdepennus cpeta. Judpakmus
ceta. JludpaknuonHas pemerka

30.12.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

34

HOHCpC‘IHOCTb CBCTOBBIX BOJIH.
Honﬂpmam/m CB€Ta

13.01.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTuueckue MpudOpPHI U YCTPOICTBA
U yCJIOBHS MX 0€30MacHOTO
MIPUMEHEHHS

16.01.2026

36

['panuLibl TPUMEHUMOCTH
KJIACCUUECKOM MEXaHMUKH.
[ToctynaTel cnenuanibHOM TEOPUU
OTHOCHUTEIIBbHOCTH

20.01.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHTENBHOCTh
OJJHOBPCMCHHOCTHU. 3am CIJICHUC

23.01.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd67a
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

BPCMCHHU U COKpAIICHUC OJIMHBL

DHeprus U UMIYJbC PEIATUBUCTCKOM

bu6mmoreka [{OK

38 gacTuibl. CBS3b MAaCChI C SHEPTUCH H 27.01.2026 httos://m.edsoo. ru/ffOcic68
HUMITYJIECOM. DHEPTUsl IIOKOS
KonTpoabHnas padora «Onruka. Bu6 110K
. HOJIMOTEKA
39 OCHOBBI CHIEIMAILHOM TEOpUN 30.01.2026 httos://m.edsoo. ru/fOCF6T0
OTHOCHUTEIILHOCTH
) . D IT .
40 oToHbl. ®opmyna [Tnanka 03.02.2026 bubnuotexa [JOK
DHeprusi ¥ UMIyJasc HoToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE Bu6 110K
HOJIMOTEeKA
41 ¢boTorddexra. OnbiTer A. I'. 06.02.2026 httos://m.edsoo.ru/ffctfcd
CroneroBa
3akonbl pororddexra. YpaBHEeHHE Eu 10K
. . nbnmoTexa
42 OitamreitHa 11 hotodrddexra. 10.02.2026 httos://m.edsoo.ru/Ffod015e
«Kpacnas rpanuma» porodddexra
JaBaenne ceera. OnbiTel I1. H. EuG 1OK
. nonmoTexa
43 JleOeneBa. XuMHUYECKOE IENCTBUE 13.02.2026 httos://m.edsoo. ru/ff0d04as
cBeTa
TexHuyeckue ycTpoicTBa u
44 MPaKTUYECKOe MPUMEHEHHE: 17.02.2026
(dhoToseMeHT, (HOTOIATIHK,
coJiHe4Hasi OaTapesi, CBETOIUOT
Pemenue 3aga4 no teme «3JI€MEHTHI bubmuoreka [JOK
45 KBaHTOBOW ONITHKID 20.02.2026 https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbITHI Eufs 10K
noIMoTeKa
46 Pesepdopna no paccessHuo o- 27.02.2026 htts://m.edsoo.ru/f0d091a
yactuil. [ImanerapHas Moaens atoma
47 Iocrynatsl bopa 03.03.2026 bubnunorexa LIOK



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

https://m.edsoo.ru/ff0dOafa

48

W3nyuenue u noryomnienne GoToHOB
IIPH NIEPEXOAE aTOMa C OJTHOTO
YPOBHS 3HEPruM Ha Apyrou. Buasl
CIIEKTPOB

06.03.2026

bu6mmoreka [{OK
https://m.edsoo.ru/ff0dOafa

49

BounHOBBIE CBOMCTBA YacTull. BoJiHBI
ne bpoitns. KopnyckyisipHo-
BOJIHOBOM nyayin3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTy9CHHE

10.03.2026

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTKphITHE PATMOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OTIPEJIETICHNIO COCTaBa
PaaOaKTHBHOTO M3ITy4CHHUS

13.03.2026

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, raMmma-
u3nydeHus. Biusiaue
PaZMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl

17.03.2026

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMma-uznydyenue

20.03.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI31 HYKJIOHOB B SIZIpe.
SnepHeie peakuyu. AnepHbli
peaktop. [IpoGiieMsl, MepCeKTHBHI,
JKOJIOTMYECKHUE ACIIEKThI AAEPHON
SHEPreTUKU

21.03.2026

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

54

aﬂeMeHTapHLIe YaCTHUIbI. OTKpBITI/IC
MO3UTPOHA. MeTtoapl Ha6J'IIOIICHI/IH )41

PErucTpatvu 3JICMCHTAPHBIX YaCTHULI.

31.03.2026

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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Kpyrusiit cros «®yHaameHTanbHbIe
B3auMOJECHCTBUA. EqUHCTBO
(bU3NIEeCKO KapTUHBI MUPay

55

OTansl Pa3BUTHA aCTPOHOMMUMU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YEeHHE ACTPOHOMUM. Buy
3B€3aHOrO Heba. Co3Be3us, sspKue
3BE3/1bI, INIAHETHI, UX BUJIMMOC
nBrokenne. CoaHeyHas cucreMa

03.04.2026

56

Counite. CotHeuHasT aKTUBHOCTD.
Ucrtounuk sneprun CosiHIA U 3BE3]T

07.04.2026

57

3BE3/IbI, MX OCHOBHBIC
XapaKTepPUCTUKH. 3BE3/bI IIIaBHOU
MocJIeI0BaTeIbHOCTU. BHyTpeHHee
ctpoeHnue 38€311. CoBpeMeHHbIE
MIPEJICTaBJICHUS O IPOUCXOXKICHUU U
sBosmonu CosHIIa U 3BE3]

10.04.2026

58

Muneunsiit [Iyte — Hama ["anaktuka.
TTonoxxeunune u nBuxenue CoHIIa B
l'anaktuke. ['amaktuku. YépHbie
JBIPBI B SIAPAX TAJIAKTUK

14.04.2026

59

Bcenennas. PasOeranue rajakTuK.
Teopus bosblioro B3peIBa.
PennkroBoe uznyuenue.
MertaranakTuka

17.04.2026

60

Heperennsie mpo6iaembl
aCTPOHOMMH

21.04.2026

61

KonTpoabHnas padora «351€eMEHTHI
aCTPOHOMMH U acTPO(UIUKI

24.04.2026




62

O6o6maromuii ypok. Pons ¢pusuxu u
ACTPOHOMHUH B SKOHOMHYECKOH,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH
YeJIoBeKa

28.04.2026

63

O6o06matomuii ypok. Poss 1 mecto
(U3HUKHN 1 aCTPOHOMUH B
COBPEMEHHOMN HAYYHOUN KapTUHE
MuUpa

05.05.2026

64

O6o06matromuii ypok. Poib
¢uznueckoit Teopuu B
(hopMUpOBaHUM TIPEACTABICHUN O
(br3UYeCcKOl KapTUHE MUpa

08.05.2026

65

O6o06matromuii ypok. Mecto
(br3UYeCKO KapTUHBI MUPA B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHUNA O IPUPOIC

12.05.2026

66

PesepBHbIil ypok. MaruuTHOE 10JI€.
DNeKTpOMarHUTHAs UHIYKINS

15.05.2026

67

PesepBubiil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuu
OTHOCHUTEIILHOCTH

19.05.2026

68

Pezepublit ypok. KBanToBas ¢pusuka.
DneMEHTBI aCTPOHOMHUHU U
acTpopU3NKI

22.05.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001IEro 00pa30BaHUsI

10.1

JlemoHCTpHpOBaTh Ha TpUMEpax pojib U MecTo (u3uMKu B
GbOopMHUPOBAHUH COBPEMEHHOW HAYYHOW KapTHHBI MHUpa, B Pa3BUTUH
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOUN JESATEILHOCTH

monen

10.2

YYuThIBaTh TPaHMIIBl MPUMEHEHHS U3YUYCHHBIX (DU3UYECKUX MOJCITICH:
MarepuaigbHas TOYKa, WHEpIUalbHAs CHUCTEMa OTCYETa, aOCOJIFOTHO
TBEPAOE TENO, UACATbHBIN Ira3; MOJEIN CTPOCHHS Ta30B, )KUJKOCTEH U
TBEPABIX TE€J, TOYEYHBIA DIECKTPUYECKUM 3apsii — TMpU PEIHICHUU

bu3ndecKux 3aaa4

10.3

Pacno3naBate ¢usnveckue sBICHHS (MIPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHMKH, MOJCKYJISIPHO-KHHETUYCCKOW TEOPHUHU
CTPOCHHSI BEUIECTBA W  DIEKTPOJMHAMHKH: pPAaBHOMEPHOEC H
PaBHOYCKOPEHHOE TPSIMOJMHEHHOE IBWKCHHE, CBOOOIHOE MajCHUE
TEJ, JBW)KCHHUE IO OKPYXHOCTH, WHEPIMS, B3aUMOJICHCTBUE TEII;
muddy3us, OpPOYHOBCKOE JABWKEHHE, CTPOCHHUE IKHAKOCTEH U
TBEPABIX  TeJ, W3MEHEHHWe O00béMa Tel TpH  HArpeBaHHH
(oxJaxkJeHWn), TEIJIOBOE paBHOBECHE, HWCIApEHHE, KOHJICHCAIUS,
IUIaBJICHUE, KPHUCTAJUIM3AlMS, KHIICHHE, BIIAXXHOCTh BO3yXa,
MIOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUM B 3aKPBITOM COCY/IC,
CBSI3b MEXKJy IapamMeTpaMu COCTOSIHHS Ta3a B H30IpPOIECccax;

QJICKTpU3aluAa TCII, B3aHMOHeﬁCTBHe 3apsAa0B

10.4

OnuceiBaTh MEXaHUYECKOE [JBIKEHHE, HCHONb3ysd (hU3NYecKue
BEJIMYMHBI: KOOpPAWHATA, IyTh, IEPEMEIIECHUE, CKOPOCTb, YCKOPEHUE,
Macca Tela, CWlIa, MMIYJIbC Tela, KHHETHYecKas DSHEprus,
NOTEHIMAJIbHAsE OJHEeprus, MexXxaHudeckas paboTa, MeXaHudeckKas
MOIITHOCTh; IPY ONKUCAHUH NMPABHIBHO TPAKTOBATh (PU3UUYECKHI CMBICI
UCTOJIb3YeMbIX BEJIWYMH, UX OOO3HAYEHHS M €JUHUILBI, HAXOIUTh
(opMyIbl, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIHMUUHY C JIPYTUMHU

BEINYHNHaMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMiCTBA TE€I WU TEIJIOBBIC




SIBIICHUSI, MCMOJb3yss (U3MYCCKUE BEJIMYMHBI: JaBJICHUE Tas3a,
TEeMIIepaTypa, CpeAHssl KHHETHYECKas DSHEPIrus XaoTHYECKOIro
JNBW)KCHUS MOJICKYJ, CpEIHEKBaJpaThyHash CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPECHHssI JHEprus, pabora rasa,
KOA((DUIMEHT TMOJE3HOTO JIEHCTBUSI TEIUIOBOTO JIBUTATENsI; TIPH
OTHCAHHH MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCIOJIb3YEMbIX BEIMYMH, WX OOO3HAYCHHMS W CIUHUIIBI, HAXOIUTh
(bopMyJIBI, CBA3BIBAIONINE JAHHYIO (DU3HUECKYIO BEIHUNHY C APYTUMH

BEJINYHUHaAM

10.6

OnuceiBaTh HM3y4EHHBIE JJIEKTPUYECKUE CBOWCTBA BeEIlIECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (TpOLECChl), HCMNONb3ysd (U3HUUYECKHE
BEJIMYMHBL:  JJIEKTPUYECKUH  3apsil,  DJIEKTpUYecKoe  TOJe,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh NOTEHUHUAIOB; MpH
OTHMCAHUU MPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3yEMBIX
BEJIMYMH, WX OOO3HAUYE€HHS U EIUHUIBI, YKa3blBaTh (QOPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMU

BCIIMYNHaAMU

10.7

aHATM3UPOBaTh (PU3MUECKUE TMPOLECCHl M  SIBICHUS, HCIOJb3Ys
bu3ndecKue 3aKOHBI M MIPUHITUIIBI: 3aKOH BCEMUPHOTO TaroTeHus, |, Il
u |1l 3akonspl HploTOHA, 3aKOH COXpaHEHHS MEXaHHUYECKOW SHEPTUH,
3aKOH COXPaHEHUsI UMITYJbCa, MPUHIUI CYIEPIO3HUIIUN CHJI, TPHHITUATI
paBHOIIPAaBHS  HMHEPIHMAIBHBIX CHUCTEM  OTCUETa; MOJICKYISIPHO-
KUHETHUYECKYI0 TEOPHIO CTPOCHHSI BEIICCTBA, ra30BbIC 3aKOHBI, CBS3b
CpelHel KWHETUYECKOW OSHEPrHH TEIJIOBOTO JBIDKEHUS MOJIEKYT C
a0COJIIOTHOW TEeMITEpaTypo, MEPBBId 3aKOH TEPMOJMHAMHUKHU; 3aKOH
COXpaHCHHS JJICKTPHUYECKOTO 3apsia, 3akoH KyioHa, mpu 3ToM
pazinyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPQKEHUE U YCIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHATE OCHOBHBIE IIPUHIUIIBI HeﬁCTBHH MalluvH, HpI/I60pOB n
TCXHHUYCCKHNX YCTpOﬁCTB; pas3iiniate yCJIOBUA HUX 0e30I1acHOTO

HCIIOJIb30BAaHHUS B IOBCEIHEBHOM KHU3HHU

10.9

BhITIONHATE SKCIIEPUMEHTHI M0 UCCIIEOBAHUIO (PU3NYECKUX SIBJICHUN U
MPOLIECCOB C MCHOJIb30BAaHUEM MPSMbBIX U KOCBEHHBIX U3MEPEHUIL; NIpU
9ToM (QOopMYyIHpOBaTh MpodieMy (3afady) W THUNOTE3Y Y4eOHOTO
JKCIIEpUMEHTA, cobuparb  YCTaHOBKY M3  MPEAJIOKEHHOTO

O6OPYI[OB3HI/IH, MMPOBOAUTDH OIIBIT U (I)OpMy.HI/IpOBaTB BBIBObI

10.10

OCYU.[GCTBJ'IHTL IpsIMBIC W KOCBCHHBIC H3MCPCHUA (1)I/I3I/IquKI/IX

BEJIMYMH, NPU 3TOM BBIOMPATh ONTHMAJIBHBINH CIOCOO M3MEpEeHUs U




HCIIOJIB30BaTh U3BCCTHHIC METO /bl OICHKHU HOI‘peH_IHOCTef/'I I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCHUMOCTH MEXIY (PU3HUECKUMHU BEITMUYMHAMH C
UCIIOJIb30BAHUEM IMIPSAMBIX H3MEPEHHUM; IPU 3TOM KOHCTPYHMPOBATh
YCTAHOBKY, (PUKCHPOBATh pe3yJabTaThl MOJYYCHHOH 3aBHCHMOCTH
(Gu3nUecCKX BEIWYMH B BUJE TAOIUI] U TPAPUKOB, JIEIaTh BHIBOJIBI IO

pe3yJibTaTaM UCCIIEJOBaHUs

10.12

CobOnromate mpaBwia  0e30MacHOr0  TpyJa TpU  IPOBEICHHUH
UCCIIEJIOBAaHUM B  paMKax Y4eOHOro DSKCIEpUMEHTa, YyueOHO-
MCCJIEI0BATENIBCKONM M IPOEKTHOM JAEATEIBHOCTH C HMCIOJIb30BaHUEM

U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS

10.13

Pemratey pacué€rHbie 3a7auu ¢ SBHO 3aJIaHHOU (DU3UYECKOW MOJENBIO,
WCTIONB3Ysl (PU3MYECKHE 3aKOHBI W TPHUHITUIBI, HA OCHOBE aHalW3a
YCIIOBHSL  3a7aud  BBIOMpAaTh  (PU3WYECKYI0 MOJENb, BBIACIATH
dbu3ndeckue BENIMUUHBI U (HOPMYITBI, HEOOXOMUMBIE ISl €€ pEIIeHMUS,
MIPOBOJIUTH PACUYETH M OLICHUBATh PEATLHOCTH MOTYYCHHOTO 3HAYCHUS

(bU3UIECKO BETMYMHBI

10.14

Pematp ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTHYECKU
HENPOTUBOPEUMBYIO LEMOUYKY PACCYXACHHH C OMOpON Ha M3y4eHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/IC SIBJICHUS

10.15

Hcnonp3oBaTh MpU  pelIeHUH y4eOHBIX 3a7ad  COBPEMEHHbBIE
UH(GOPMALMOHHBIE TEXHOJIOTMM Ui TIOUCKA, CTPYKTYPHUpPOBAHUSA,
UHTEpIIPETallMl W TPEJCTaBICHUS y4eOHOW M HaydHO-TOMYJISPHOM
uH(pOpMaIIMKY, MOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB;, KPUTHUYECKU

aHAIM3UPOBATH MOJTY4aeMyI0 HH(OPMALIHIO

10.16

[IpuBoauTH TpUMEpPHl BKJIaJa POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKd, OOBSICHEHHE IMPOILIECCOB OKPYXKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

10.17

Hcnonp3oBate TeopeTHYecKne 3HaHMS MO (U3UKE B ITOBCEIHEBHOU
XKU3HU 17151 o0ecrieyeHns 0€30MacHOCTH pU 00palleHUH ¢ IpudopaMu
U TEXHUYECKMMM YCTPOMCTBaMM, sl COXPAHEHUs 3I0pOBbS H

CO6J'IIO)1€HI/I$I HOPM 35KOJIOTHUYECKOT'O TOBCACHUS B OprX(anmeﬁ cpeae

10.18

PaGoTtaTh B rpyImmne ¢ BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh  paboOTy  TPYINIbl, palMOHAIBHO  paclpeaesTh
00s3aHHOCTM M IUIAHUPOBATh JESITEIBHOCTh B HECTAHIAPTHBIX
CUTYallUsX, aJ€KBATHO OILIEHWBATh BKJAJ KaXJOrO U3 YYaCTHHUKOB

TPYMIIBI B peLIeHHe pacCMaTPUBAEMON PO OIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHET0 001Iero 00pa30BaHUsI

111

JeMoHCcTpupoBaTh Ha TpUMEpax pojib U MecTo (Pu3uMKu B
(GOpMHUPOBAHUH COBPEMEHHOW HAYyYHOW KApTHUHBI MHpA, B Pa3BUTHU
COBPEMEHHOM TEXHUKH M TE€XHOJIOTHI, B IPAKTHYECKON AEATEIbHOCTH

JIOEH, LETOCTHOCTD U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uuThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3NUECKUX MOJIENEH:
TOYEYHBIN JJIEKTPUYECKUI 3apsj, sepHas MOJENb aTOMa, HyKJIIOHHAs

MOJIeJIb AaTOMHOTO si/ipa MpU PEeIIeHUH PU3NYECKUX 3a1a4

11.3

PacnioznaBate (usnueckue sBieHust (Mpolecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  JJIEKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3HKH:
AIIEKTPUYECKasi MPOBOJMMOCTB, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JIEeWCTBUSL  TOKa, B3aUMO/IeiiCTBHE MarHuTOB,
JJNIEKTPOMArHuTHasE WHAYKLUWSA, JEHCTBHE MAarHUTHOTO TMOJS Ha
IPOBOJAHMK C TOKOM U JABIDKYIIUHCS 3apsi, AJIEKTPOMAarHUTHbBIE
Koje0aHUsI W BOJIHBL, MPSAMOJIMHEHHOE paclpOCTpPAaHEHUE CBETa,
OTpaXEHHUE,  TpeoMJIeHHe,  UuHTeppepeHus, audpakuus U
noJiApu3anusl CBETa, AMCIEPCHs CBeTa, (POTOANIEKTpUUECKUN IPdeKT
(boToapdexr), cBeTOBOEC NaBIICHHE, BO3HMKHOBEHHE JIMHEHYATOTO
CHEKTpa aToMa BOJOPOJA, €CTECTBEHHass W  HCKYCCTBEHHas

PaanO0aKTHBHOCTb

114

OnuceiBaTh  M3Y4YEHHBIE CBOMCTBa  BemlecTBa  (DIEKTPUUECKUE,
MarHUTHbIE, OMTUYECKUE, PJCKTPUUECKYIO MPOBOJUMOCTh PA3IMYHBIX
Cpel) ¢ DOJIEKTPOMArHUTHbIE sIBIEHUS (TIPOIIECCHI), HCIOJIB3YS
dusznyeckue BENUYMHBL:  DJCKTPUYECKUH  3apsii, CHiia  TOKa,
JNEKTPUUECKOE  HANpsHKEHHE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pa3HocTh moTeHmuanos, DJC, paboTa Toka, MHIYKIHS MarHUTHOTO
noyig, cuina Awmmepa, cuia JlopeHa, WHAYKTUBHOCTh KAaTYIIKH,
SHEPTHsl ANEKTPUUYECKOTO W MArHUTHOTO TMOJEH, MepHoJ M YacToTa
KoseOaHuil B KoeOaTeIbHOM KOHTYpE, 3aps/l U CHIIa TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMAarHUTHBIX KOJICOaHMIA, dokycHoe
paccTossHHMEe W ONTHYECKash CWiIa JIMH3bI; MPU OMUCAHUU TPABUIHHO
TPakTOBaTh (U3UYECKUH CMBICT HUCIOJIB3YEMBIX BEIHYMH, UX
0003HaYeHHs] M EOUHHIIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MYECKYIO BETMYUHY C IPYTUMU BEIMYMHAMHU




115

OnuceBaTh HN3Yy4YCHHBIC KBAHTOBBIC ABJICHHA U IMPOLUECCCHI, UCIIOJIb3Ys
(I)I/I3I/I‘-IGCKI/IG BCJIMUYUHBI: CKOPOCTb J3JICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacCTOTa CBCTA, OJHCPrud U HMITYJIbC (bOTOHa, nepuong
nojgypacmnaga, OSHCPrud CBA3M ATOMHBIX AACp, IIPU ONHMCAHHUU
IMPaBUJIbHO TPAKTOBAThb (1)I/ISI/III€CKHI>'I CMBICJI UCITIOJIB3YCMBbIX BCJIIMYHH,
nX 0003HAYEHUS U CAWMHUIBI;, YKa3bIBaTb (bOpMy.]H)I, CBA3BIBAKOIIINEC
JaHHYIO (1)I/ISI/II-IGCKYIO BCJIMYUHY C APYTUMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUEe (PU3NUECKON BETUUNHBI

11.6

AHanu3upoBaTh (PU3MYECKHUE TPOIECChl U  SBJICHUS, MCIOJB3YS
dbu3ndeckue 3aKOHbBI W NPUHOUINBL  3akoH Owma,  3aKOHBI
MOCJIeIOBATEILHOTO W MapaUIeIbHOTO COEJAMHEHHS] TPOBOJIHUKOB,
3aKkoH J[xoyns — JleHna, 3akOH 2J€KTPOMAarHUTHONW WHAYKLHH, 3aKOH
MPSIMOJTMHEHHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI  MPETOMJIEHUS  CBETa, ypaBHEHHWE  OWHINTEWMHA  JUIs
dboToadekra, 3aKOH COXpaHEHHUs] HHEPTUH, 3aKOH COXpPaHCHHsS
WMITyJbCa, 3aKOH COXPaHEHUs DIIEKTPUYECKOTO 3apsna, 3aKOH
COXpaHEHHMsl  MaccoBOrO  4MCNa, TOCTyinarsl  bopa, 3akoH
paJuoaKTHBHOTO paclajaa, TMpd dOTOM pa3iaudaTh CIOBECHYIO
bOpMYyIUPOBKY 3aKOHA, €0 MaTEMaTHUYECKOE BBIPAKEHUE M YCIOBUS

(TpaHuIpl, 001aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IHTB HaIIpaBJICHUC BCKTOpAa HWHAYKOHUHW MAIrHUTHOI'O IIOJIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

CTpOI/ITB 1 OIIMChIBATb I/I306pa)KCHI/Ie, co3gaBaceMoO€  IINIOCKHUM

3€pKajoM, TOHKOM JIMH301

11.9

BBINONHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYCCKUX SIBICHUN U
IPOIIECCOB C MCIOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX U3MEPCHUI; PU
3ToM (QopMyIHpOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEIJIOKCHHOTO

060py,Z[OBaHI/I$I, IIPOBOAWTD OIIBIT U (i)OpMy.]'II/IpOBaTL BBIBObI

11.10

OCYH.[CCTBJ'ISITL npsAMBbIC MW KOCBCHHBIC H3MCPCHUA q)HSI/I‘leCKI/IX
BCJIMYHH, IIpU 3TOM BI>I6I/IpaTB OINTHMAJIbHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIb30BaTh U3BCCTHBIC METO /bl OICHKHU HOFpeIHHOCTeﬁ I/I3MepeHI/H71

11.11

HccnenoBaTh 3aBUCHUMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIIMYHNH C HUCIIOJIB30BAHHECM
IMPAMBIX H3MepeHHfI; npu 3STOM KOHCTPYUPOBATH YCTAHOBKY,
(I)I/IKCI/IpOBaTL PEIYIbTATHI HOJ'Iy‘-ICHHOfI 3aBUCUMOCTH (1)I/I3I/IHCCKI/IX
BCJIIMYHH B BUJC Ta6J'II/II_[ u Fpa(l)I/II(OB, ACJIaTh BBIBOJIBI IO PE3YyJibTaTaM

HUCCICA0OBAaHUA

11.12

CoGmronate mpaBmiia 0€30MaCHOTO  TpPyAa TMpPH  MPOBEACHUU




UCCIICIOBAaHUI B paMKax yd4eOHOro OSKCIEpUMEHTa, YydeOHO-
HCCJEN0BATENBCKON U MPOEKTHOMW JEATEIBHOCTU C UCIOJb30BAHUEM

U3MEPUTENBHBIX YCTPOUCTB U J1ab0paTOPHOTO 000pYyI0BaHUS

11.13

Pemath pacu€rHble 3a1auu C SIBHO 3aJlaHHOW (DPU3MUECKON MOJIEINbIO,
UCTIONB3Ys (pU3MUecKre 3aKOHBl M TNPHHIMIBI, Ha OCHOBE aHAIHM3a
YCIOBHS  33/la4d  BBHIOMpaTh  (PU3MYECKYIO MOJENb, BBIICIATH
¢u3udeckrue BeTHMUUHBI U (OPMYIIBI, HEOOXOIMMBIE IS €€ peuIeHHs,
IPOBOAMTH PACUETHI M OLIEHUBATh PEAJbHOCTH MOJY4YEHHOTO 3HAUYEHUs

(bU3UYECKON BETMUYUHBI

11.14

Pematp Ka4eCTBEHHBIE 3a1a4H: BBICTPaNBaTh JIOTUYECKHU
HETPOTUBOPEUHUBYIO IIEMOYKY PACCYKICHUN C OMOPOM HA M3YyYEHHBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/IBI/I‘ICCKI/IC SIBJICHUS

11.15

Hcnonb3oBath mnpu  pemieHdd  yueOHBIX 3aJad  COBPEMEHHBIE
nH(}OpPMallMOHHBIE TEXHOJOTHMM JUIsl TIOUCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTaluyl U MpeJCTaBlIeHUs] y4eOHOW W Hay4YHO-TIOMYJISIPHOMN
nH(popMalnY, MOJYYEHHON W3 pa3IUYHbIX MCTOYHHUKOB; KPUTHUECKU

aHAIM3UPOBATH MOTY4aeMYyI0 HH(OPMALIHIO

11.16

OOBSACHATh MPUHLMUIBI IEHCTBUS MAallUH, NMPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBHUS HX OE30MACHOTO HCIIOJIBb30BAHUS B

IIOBCEIHEBHOM KU3HU

11.17

[TpuBoIUTH TpHUMEpHI BKIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOILECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

11.18

Hcronp30BaTh TEOPETUYECKHE 3HAHUS O (PU3MKE B TOBCEIHEBHOM
JKU3HU Il oOecrieueHrs 0e30IacHOCTH IIPH 0OpaIieHUH ¢ MpUuOopaMu
U TEXHUYCCKHMMH YCTPOWCTBAMHM, JJISi COXPAHEHUS 3I0pOBbS H

CO6J'IIO,Z[6HI/I$I HOPM 3KOJOIH4€CKOI'O IIOBCACHUA B Oprmanmeﬁ cpeac

11.19

PaGoTare B rpynmne C BBIIOJIHEHHEM DPA3IMYHBIX COLUAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboTy  TPYHNbl,  pPalMOHAIbHO  PaCHpeAeiiTh
0053aHHOCTM M IUIAHUPOBATh  JIGSITEIBHOCTh B  HECTaHAAPTHBIX
CUTyallUsiX, aJeKBaTHO OLEHWBATh BKJAJ KaXJOT0 U3 YYAaCTHUKOB

IPYIIIBI B pellIEHne paccMaTpuBaeMoi poOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUS

OU3NKA 1 METOIbI HAYHYHOI'O [TO3HAHU A

11

®usnka — Hayka o npupone. Hayunbie
METO/Ibl TO3HAHUA OKpYKarolero Mupa. Poib
DKCIIEpUMEHTa W TEOpUHM B  IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (PU3NUECKUX SBICHUH U
nporeccoB. Hayunsie runore3sr. dusndeckue
3aKOHBI U TeOopuu. [ paHUIBI TPUMEHHUMOCTH
buznyeckux 3aKOHOB. [punHnun
cooTBercTBUsA. Ponp M Mecro Qu3uku B
GOpMHUPOBAHMHM  COBPEMEHHOW  HaydHOU
KapTHHBI Mupa, B MPaKTUYECKON

NESITELHOCTH TIOAEH

MEXAHHKA

H###Pari#KIUHEMATHUKA

2.11

MexaHndyeckoe JBHXKCHUC. OTHOCHUTENHLHOCTD
MCXaHUYCCKOI'O IBMIKCHUA. Cucrema oTcuéTa.

Tpaexropust

2.1

2.1.2

[Tepemenienue, CKOpPOCTh (CpedHsisi CKOPOCTH,
MTHOBEHHAass  CKOpPOCTb) M YCKOpPEHHE
MarepualbHOM TOYKH, UX MPOEKIHMH Ha OCHU
CHUCTEMBI KOOpJIMHAT. Crnoxenue

NIEPEMEIEHUN U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBIDKCHUE. I'paduxu
3aBUCUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u IepeMeIeHUs

MaTepHa)IBHOfI TOYKHU OT BPECMCHU




2.1.4

CBoOoHOE majeHue. Y CKOpeHrne cB0OOHOTO

naacHus

2.15

KpuBosmueiiHoe nBuxenue. PaBHOMepHOE
JBUXXCHUC MaTepI/IaJILHOfI TOYKHN 110
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JUHEWHAA
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEeMUTENEHOE YCKOPEHHE

2.1.6

Texnnueckue YCTpPOMCTBA: CIIUIOMETP,
JIBUOKEHUE CHApAJNIOB, LEMHBbIE U PEMEHHbBIC

nepenavn

2.1.7

IIpakTrnueckue paboTHI. Hsmepenune
MI'HOBEHHOM CKOPOCTH. Uccnenosanue
COOTHOUIEHUSI MEXKJy NYyTSAMH, IIPOUIECHHBIMU
TEJIOM  3a  TOCJeNOBaTEelbHbIE  paBHbIE
MPOMEXYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JB)KEHUH C HA4YaJbHOW CKOPOCTBIO, PAaBHOM
Hymo. M3ydeHue IBU>KEHUS IIapUKa B BSI3KOU
xuakoctu.  W3ydeHue — BUKEHUS — Tena,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

##Parf## IMHAMUKA

2.2.1

[Tpuniun OTHOCHTEIBHOCTH Tlamunes.
IlepBriii 3akoH HproToHa. WMHepuuanbHbie

CHCTEMEI OTCUETa

2.2.2

Macca tena. Cuna. [IpuHiun cyneprno3unuu

CHII

2.2.3

Bropoii 3akon HproToHa mis MarepHaibHOM
TOYKM B WHEPIHUAIBHOW CHUCTEME OTCYéTa
(MCO). Tpermit 3akoH Heroorona ans

MaTCpHUAJIBbHBIX TOUCK

2.2.4

3akoH BCEMHPHOT'O TATOTCHUS. Cuna TshKecTH.

HepBaﬁ KOCMHUYCCKaAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHHSA

CKOJIBXKCHHA n culia TPCHUA IIOKO4.

Kosddunment tpenus. Cuiia cOnpoTUBICHHS




IIpU ABWKCHUU TECJIAa B ) KUAKOCTU HUJIU I'a3c

2.2.7

[TocrynarenbHoe U BpalaTeabHOE JBMKEHHE

a0COJIIOTHO TBEPJOTO Tella

2.2.8

MoMeHT cHIIBI OTHOCHUTEIIFHO OCH BpalcCHU:.
[Ime4yo cunbl. YciioBus paBHOBECHs TBEPAOIO
tena B ICO

2.2.9

TexHudeckue  yCTpOMCTBA:  IOJAIIMITHUKH,

JABMIKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. V3yueHue IBUKEHUS
Opycka 10 HAaKJIOHHOM IIJIOCKOCTH 0]
JIEICTBUEM HECKOJNBbKHUX cwil. MccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX
B 1ehOopMHUPYEMON TPYKHHE U PE3UHOBOM
oOpasnie, OT BEIMYMHBI WX jAeopMaimm.
UccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO

TE€JIa, UMCIOIICTO OCh BpaIlllCHUSA

2.3

##HPar###3AKOHBI COXPAHEHU A B MEXAHUKE

Nmnynbc MaTepuanbHOW TOYKHU, CHUCTEMBI

2.3.1 MaTepualbHBIX TOYEK. VIMIyabC CHIBI U
M3MEHEHUE UMITyJIbca Teja
232 3akoH coxpanenusi wumnyiasca B HCO.
o PeakTrBHOE ABMKEHUE
2.3.3 PaGoTa cumbl
2.34 MoOHOCTE CUIIBI
. Kunernyeckasi sHEprusi MaTepUaNIbHON TOUKH.
o Teopema 0 KUHETUYECKOW YHEPTUH
[TotenmmanbHas o»Heprus. lloTeHimanbHas
236 SHEprus YIIPYyTro nepopMUPOBAHHOM
o npyxunsl. [loTeHuuanbHas dSHeprus Teia
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHnmansHble ¥ HEMOTECHIIUATIbHBIC CHIIBL.
237 Csi3b  palbOTHl HEMOTEHIMANBHBIX CHUJ C

N3MCHCHHUCM MeXaHHU4YeCKOM OHEPIrun

CHUCTCMBI TCII. 3akoH COXpaHCHUA




MEXaHU4ECKOM SHEPruun

2.3.8 Yupyrue v Heylpyrue CTOJIKHOBEHHS
239 TexHudeckue yCTpOWCTBA: JBUKEHHE PaKET,
o BOJIOMET, KOTIEp, IPYKUHHBIN UCTOJIET
[Ipaktnueckue pabGothl. M3yuenue cBs3u
23,10 CKOPOCTEM TeJII TIpU HEYNpPyroM yzaape.

UccnenoBanue cBsi3u pabOTBI  CHJIBI  C

M3MEHECHHEM MEXaHHISCKOM OHECPTrUHU TCJIa

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

#iH#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUM

311

OcHoBHbIE MOJIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU. BpoyHnoBckoe
neuxenue. J{uddysus. Xapakrep ABUKEHUS U

BSaHMO)IefICTBPISI HacCTHll BEIICCTBa

3.1.2

Mogenu CTpoeHusi Ta30B, KUIKOCTEH H
TBEPABIX TeN W  OOBACHEHHE  CBOWCTB

BEIECTBA HAa OCHOBE ITHUX MOJIENEH

3.1.3

Macca Monekyn. KonmdecTBo BeriecTsa.

[TocrosiHHas ABoraapo

3.1.4

TemnmoBoe paBHOBecue. Temmeparypa u €€

m3Mmepenue. [lkana remneparyp Llenbcus

3.1.5

Monens WIcaJLHOIO  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON

TCOPHH NACATILHOI'O Ira3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa cpefHei
KUHETUYECKOW SHEPTruu TEIIOBOTO ABMKCHHUS

yactu ra3a. [llkana remnepatyp Kenbuna

3.1.7

VpaBuenne Knaneilipona — Menzaeneesa.

3akoH JlanbTOHA

3.1.8

I'a30BEI€ 3aKOHEI. I/I3onpoueccm B NACAJIbHOM
ra3c € IIOCTOAHHBIM KOJIHYCCTBOM BCIICCTBA:

U30TepMa, H30Xopa, n3odapa

3.1.9

TexHuueckue YCTpPOWCTBA: TEPMOMETD,

OGapomeTtp




3.1.10

[Ipaktuyeckue paboTsl. M3mepeHue Macchbl
BO3JlyXa B KJIaCCHOM KoMHate. MccienoBanue
3aBUCUMOCTHU MEXAy apaMeTpaMU COCTOSTHUS

pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.2.1

TepmonnHamuudeckas cucrema. BHyTpeHH:A
DHEPrUs. TEPMOJMHAMMYECKOM CHUCTEMBI U

CIIOCOOBI €€ M3MEHEHUS

3.2.2

KonunuectBo Temnotel n pabora. BHyTpeHHss

SHEPrud OAHOATOMHOI'O NACAJIBHOT'O Ira3a

3.2.3

Buapl Ttemmonmepenauu: TETIONPOBOIHOCTD,
KOHBEKIIMSI, M3NTydeHne. TermoéMKoCTh Tena.
VnenpHasg TEMIOEMKOCTEL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONEPEaAYC

3.2.4

IlepBoIii 3ak0H TepMoauHamMuku. [Ipumenenue
MEPBOro 3aKOHa TEPMOJUHAMUKHU K
uzonpoueccam. ['paduueckas uHTEpHIpeTanus

paboThl Taza

3.2.5

TemnoBbie MamuHbl. [IpuHIUNBL  IEHCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3zoBaHust SHEPTUH
B TEWIOBBIX MamuHaxXx.  KoaddunueHnt
nosie3Horo  gercrtBus  (mamee —  KIIJI)

temoBoit mamuusbl. [{ukn Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOIUHAMUKHU.
HeoOpatumocTs mpolieccoB B MPUPOJE.
TemoBbie JIBUTATEIH. DKOJOTHYECKHe

HpO6J’IeMH TCITIOOHCPICTUKU

3.2.7

Texnudeckue YCTPOWCTBA: JIBUTaTeNb
BHYTPEHHETO CTOpaHMs, ObITOBOM

XOJIOANJIbHUK, KOHAUITHOHEP

3.2.8

[IpakTuyeckue pabotsl. U3MepeHue ynenbHoOi

TEIUIOEMKOCTH

3.3

###Par### AT PETATHBIE COCTOSHUW A BEILIECBA. ®A30BBIE

INEPEXO/IbI




3.3.1

[Tapoo6Opa3zoBanue u kKoHaeHcaws. Mcnapenue
u KUIICHUE. VY nenpHas TEIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyphbl

KHUIICHUA OT JaBJICHUA

3.3.2

AOCONIOTHAE W OTHOCWTENIBbHASA BIAKHOCTH

BO3ayxa. HacelmeHHbI nap

3.3.3

TBépnoe TEJIO. Kpucrannuueckue u
amopdHble Tena. AHU3OTPONHUS  CBOMCTB
KpHUCTAJIIIOB. )KI/II[KI/IG KpHUCTAJJIbIL.

CoBpemeHHbIe MaTepuabl

3.34

[InaBienne w KpucTtaimu3anus. Y AenbHas

TeruioTa miasnenus. Cyonumanus

3.35

VYpaBHEHHE TEIIOBOTO OaslaHca

3.3.6

TexHu4eckue yCTpOWCTBA: TUTPOMETP H
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTMH
IIOJIy4EHHUSI COBPEMEHHBIX MAaTE€PUAJIOB, B TOM

YHUCJI€ HAHOMATCPpHUaJIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTnueckue paboTHI. N3mepenue

BJIAJKHOCTH BO31yXa

OJIEKTPOAMHAMUKA

4.1

##H#Par###IJIEKTPOCTATUKA

41.1

OnekTpu3anus Teil. JNeKTpudeckuil 3aps. JBa

BHU/JIA SJICKTPUYCCKUX 3apss10B

41.2

HpOBOI[HI/IKI/I, JUDJICKTPHUKH n

MMOJIYITPOBOAHUKHU

4.1.3

3aKoH COXpPaHCHHUA IJICKTPUICCKOI'O 3apsaaa

414

Bsaumoneticteue 3apsanoB. 3akoH Kynona

4.1.5

DneKTpuuecKoe oJIe. Hanpsxénnocts
JIIEKTPUYECKOTO TOJIA. [TpuHLIMI
cyneprnosuiuu.  JIluHMM  HanpsLKEHHOCTH

SJICKTPUYICCKOTO T10JIA

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'0  IOJIA.

ITorenmnuman. Pa3HOCTEH ITIOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOSHHOM




ANIEKTpUYecKoM  moje.  Jludnexkrpuueckas

IIPOHULIAEMOCTD
ONEeKTPOEMKOCTD. Konnencarop.
4.1.8 OneKTpOEMKOCTh  IJIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHsKeHHOTO KOHJIEHCAaTopa
TexHuueckue  yCTpOWCTBA:  BIEKTPOCKOI,
419 AJIEKTPOMETP, IEKTPOCTATUYECKAsl 3alluTa,
o 3a3eMJICHHUE 3JIEKTPONpUOOpOB, KOHJIEHCATOP,
KCEpPOKC, CTPYHHBIN ITPUHTED
4110 [IpakTnueckue paboTHI. Nsmepenune

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

HHHPar###TIOCTOSIHHBIN DJIEKTPUYECKHM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CYIICCTBOBAHUA IIOCTOSITHHOI'O

421 AIEKTPUIECKOTO TOKa. MicTounnku Toka. Cua
ToKa. [IocTOsTHHBIN TOK
4.2.2 Hampsixenune. 3akon Oma a1 ygacTka memnu
423 DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IETBbHOE
o COTPOTHBIICHHE BEIIECTBA
424 [TocnenoBarenbHOE, napajuieNibHOe,
o CMEIIAaHHOE COEIMHEHHUE TPOBOHUKOB
PaboTa anekrpuueckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenma
4.2.6 MONTHOCTB 3JIEKTPUIECKOTO TOKA
anektpoaBmkymas cuna (manee — JJC) u
427 BHYTpPEHHEE COMPOTUBICHUE UCTOYHHKA TOKA.
o 3akon Oma I TONHOM  (3aMKHYTOM)
anekTpudeckoit nenu. KopoTkoe 3amMbikanue
DneKTpOHHAas POBOIUMOCTD TBEPABIX
428 METAJIJIOB.  3aBUCUMOCTh  COMPOTHBIICHUS
o METaJIJIOB oT TEMIIEPATYpPHI.
CBepXmnpoBOIUMOCTb
429 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa

NIEKTPOHHBIX IIyYKOB




4.2.10

[MonynpoBoaauku. COOCTBEHHAS U MPUMECHAS
MPOBOJIMMOCTh TOJIYNPOBOJIHUKOB. (CBOMCTBA

p-n nepexoaa. IToaynpoBoIHIKOBEIE TPHOOPHI

4.2.11

ONEeKTpUYECKUid  TOK B BJIEKTPOJIMTAX.
DIEKTPOJINTHYECKAS JUCCOL AU

DIIEeKTPOIu3

4.2.12

DIIEeKTPUYECKUM TOK B rasax.
CaMOCTOSITENIBHBII M HECAMOCTOSTEILHBIA
pa3psaa. PazmuuHble THIBI CaMOCTOSTEIIBHOTO

pazpsaa. Monnus. [1nasma

4.2.13

Texanueckue YCTpOMCTBA: aMIIepMeTp,
BOJIBTMETP, pPEOCTaT, MCTOYHMKH  TOKa,
3JIEKTPOHArpEBATEIbHBIE puOOPHI,
JJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COTPOTHBIICHUS, BAaKyyMHBII O],
TEPMHUCTOPBI U (boTOope3nuCTOpHI,

MOJTYITPOBOTHUKOBBIN JTHOJ1, TATbBAaHUKA

4.2.14

[IpakTuueckue paboTHI. N3yduenune
CMEIIAHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne DJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro comnpoTtuBieHus. HaOmoaenue

OJICKTPOJMU3a

11 KIJACC

Kon Koanposepsiemoro
pasaena 3JIeMEeHTAa

IIpoBepsiemble 371eMEHThI COAEPKAHUS

4

SJIEKTPOAMMHAMUKA

##HPar##H#MAT HUTHOE I10JIE. DJIEKTPOMATHUTHAS MHAYKIWA

43.1

IlocTrossnable MarHuTbl. B3anmMonencTBue

INOCTOAHHBIX MarHuTOB

4.3

4.3.2

MarautHoe moJjie. BekTop MarHuUTHOU
uHaykuuu.  [lpuHoun — cynepno3uuuu.
Jlunun wmarautHOM uWHAYKIMU. KapTtuhHa

JVUHUMA  MAardHuTHOM  MHAYKIUU  T0JIA




IIOCTOSAHHBIX MAarHuTOB

MarnuTtHOEe 10JIE IIPOBOJHUKA C TOKOM.
KapTuna nuHUE 1078 JJIMHHOTO IPSMOIO

IMPpOBOAHMKA MW 3aMKHYTOI'O KOJIBLICBOI'O

4.3.3 MPOBOJHMKA, KATYIIKA C TOKOM. OmbIT
Opcrena. BzaumoeiictBue NpoBOAHUKOB C
TOKOM
4.3.4 Cuiia Amriepa, €€ MOIyJb M HalpaBJICHUE
Cuna JlopeHiia, €€ MOIy/ b U HapaBJICHHE.
JBmkeHHne  3apsyKEHHOW  YacTHIbl B
435 OJHOPOJHOM MarHWTHOM Tonme. PaGoTa
cunel Jlopenna
4.3.6 SIBneHre ANeKTPOMarHUTHOM WHIYKITHH
4.3.7 [ToTok BeKTOpa MarHUTHOM MHITYKIIUH
OJIC nHaykiuu. 3aKoH AJIEKTPOMArHUTHOU
4.3.8 uHaykunu Papanes
BuxpeBoe anektpuueckoe moise. IJC
WHIYKIIUA B TIPOBOJIHUKE, JBIDKYIIEMCS
4.3.9 MOCTYIATEILHO B OJHOPOJTHOM MarHUTHOM
oJie
4.3.10 [IpaBuio Jlenna
NHIyKTUBHOCTD. SIBICHHE CAMOMHIYKIIUH.
43.11
OJ1C camonHayKuuu
DOHeprusi MarHUTHOTO TIONS KATYIIKH C
4.3.12
TOKOM
4.3.13 DNIEKTPOMArHUTHOE T10JIe
TexHuueckue  yYCTPOWCTBA:  IMOCTOSIHHBIE
43.14 MAarHHTEHL, AIIEKTPOMArHUTHI,
3JIEKTPOIBUTATEb, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHUII, UHAYKIIMOHHAS [1€Yb
[IpakTuueckue paboTHI. N3yuenue
4315 MarHUTHOTO TIOJISI KaTYIIKH C TOKOM.

Hccnenopanue OeHCTBHS  MOCTOSHHOTO

Mar"HuTa Ha paMKy ¢ TokoM. MccnenoBanue




SABJICHUSA 3H€KTpOMaFHHTHOﬁ HWHAYKIIUN

KOJIEBAHWA 1 BOJIHBI

5.1

###Par#t#H#MEX AHNYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnas cucrema. CBoOOgHBIE
kosieOanus. ['apMoHHMUeckue KoseOaHusI.
[Mepuon, wacrora, amrmmrymsa u dasa

KoJIe0aHui

5.1.2

[IpyxxuHHBIM MasATHHK. MaTeMaTH4eCcKHui

MasTHHK

5.1.3

VYpaBHEHHE TapMOHMYECKHX KOJEOaHMII.
Kunematuueckoe " TUHAMHUYECKOE

OIMCAHNE KOJIEOATETHbHOTO ABMKECHUSA

5.1.4

[IpeBpamenue SHEPIUH pu
TapMOHHUYECKHX KOJIeOaHUsX. CBs3b
AMILTATY/IbI KoJIeOaHu HCXOIHOU
BEJIMYUHBI C aMIUIUTYJaMu KoJieOaHuU e¢

CKOpPOCTH ¥ YCKOPEHUS

5.1.5

KonebGarenbupiii  koHTYp.  CBOOOIHBIC
3JIEKTPOMArHUTHBIC KoJieOaHusI B
UJCAILHOM  KOJICOATEIbHOM  KOHTYpE.
AHANOTUST MEXKIYy MEXaHHYSCKUMH U
3JIEKTPOMArHUTHBIMH KOJIEOAHHUSIMH.

®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHUA SHCPIruu B HACAIIBHOM

KoJie0aTeIbHOM KOHTYpPEC

5.1.7

BeIHy)XIeHHbIE MEXaHUYECKUEe KOJeOaHus.
Pe3onanc. Pe3onanchHas KpHUBasi.
BeinyxeHHbIe 3JIEKTPOMArHUTHbBIE

KoJIeOaHusl.

5.1.8

[Tlepemennbii  TOK.  CHHYCOMIANBHBIN

HCpCMCHHBIfI TOK.

5.1.9

Mo1HOCTh MEPEMCHHOT'O TOKa.
AMHJ’II/ITYILHOC n L[CﬁCTBYIOHICC 3HA4YCHHUC

CHJIbI TOKAa U HAIIPSIZKCHU S




5.1.10

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

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiictBa: ceiicmorpad,
ANEKTPUUECKUI 3BOHOK, JINHUA

SJICKTpOIICpCcaaqd

5.1.12

[Ipaktnueckue pabotel. MccnenoBanue
3aBUCUMOCTHU TE€pUOJIa MajbIX KojeOaHUM
rpy3a Ha HUTH OT JUIMHBI HUTH U Macchbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
HeNu U3 TOCJIeI0BATEIbHO COEIUHEHHBIX

KOHJIEHCATOPa, KaTyLUIKU U pe3UcTopa

5.2

#HHPar##HH#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, yCIOBHS
pacnpoctpanenusa. Ilepuon.  CkopocTb
pacnpocTpaHeHuss W  JJMHA  BOJHBL

HOHCpC‘lHBIC U IPOAOJIBbHBIC BOJIHBI

5.2.2

###Par### Nuarepdepenuus u audpakums

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3BYKa.

BricoTa Tona. Tem0p 3Byka

5.2.4

3J'IeKTp0MaI‘HI/ITHBIe BOJIHBI. YcnoBus
H3JITyUCHUA QJICKTPOMArdHUTHBIX BOJIH.
BzanMnas OopucHTauA BEKTOPOB E, Buvo

B 3J'ICKTpOMaFHI/ITHOI7I BOJIHC B BAKYyM¢€

5.2.5

CBoiicTBa  JIGKTPOMArHUTHBIX  BOJIH:
OTpa)keHHe, IpeJoOMIICHUE, MOJSIpU3alHs,
mudpakius, uHTepdepenuus. CKOpOCTb

SJICKTPOMATrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMAarHUTHBIX BOJIH.
[IprmeHeHne 3JIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIMOBI PaguOCBSI3U M TEIEBUACHUS.
Pannonoxanusi. DneKTpOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIICH CpeJIbl

5.2.8

TexHu4eckue YCTpPOWCTBA: MY3bIKAJIBHbBIC
UHCTPYMEHTBI, YIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEAMIMHE,
panap, paxuoONpUEMHUK, TEJIEBU30D,

aHTeHHa, TeinegoH, CBU-neus

5.3

H#H#HPar#H#OIITUKA

531

[IpssmMonmHEHOE pacnpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyu cBeta

5.3.2

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
ceera. [loctpoeHne M300paykeHuid B TIOCKOM

3epKaje

5.3.3

[Ipenomnenne cBeta. 3akOHBI TMPETIOMIICHUS
CBETa. AOGCOJTIOTHBIH MoKasaTellb

MMPECIOMIICHUSA

5.3.4

[Tommoe BHYTpPEHHEE OTpaKCHUE.
[IpenenbHblid yroJl MOJTHOTO BHYTPEHHETO

OTpaAXKCHUA

5.3.5

Hucnepcusi  cera. ClloXKHBIM  COCTaB

ocnoro cBeta. L{Bet

5.3.6

Cobuparoliue ¥ paccerBalOIINe JIUH3BI.
Tonkass nuu3a. DOKyCHOE paCCTOSHUE H
ONTHYECKass  cujia  TOHKOW  JIMH3BIL
[TocTpoenne n300pakeHU B COOMPAIOIINX
U pacceuBaromux JMH3ax. Dopmyia
TOHKOM JIMH3bl. YBEINYEHHE, IaBacMOE

JIMH301

5.3.7

HpeI[CJ'IBI MNPUMCHUMOCTHU reOMeTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdpepennuss  ceera.  KorepeHTHbIe
HCTOYHUKH. Ycnosus HaOII01eHUS
MaKCUMYMOB u MUHHMYMOB B

UHTEpPEPEHIIMOHHONH KapTHMHE OT JBYX




CI/IHq)a3HLIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmus  cBera.  udpaknuonHas
pemérka. YcinoBue HaOMIOACHUS TIABHBIX
5.3.9 MaKCHMYMOB npu naJeHun
MOHOXPOMAaTHYECKOTO CBETa Ha

T(QPaKIUOHHYIO PEIIETKY

5.3.10 [Monsipu3anus cBera

TexHuueckue yCTpOMCTBA: OYKH, JIyIa,

¢doToanmnapar, NPOEKIMOHHBIN ammapar,

5.3.11 MHUKPOCKOTI, TEIECKOI, BOJOKOHHAs
OIITHKA, TppaKIHOHHAs pemérka,
TIOJISIPOH T
IIpakTrnueckue paboTHI. N3mepenue

IMoKasarciisd IMPEIOMIICHUSA. Hccnegosanne

5.3.12 § 5
CBOUCTB I/I306pa)KGHI/II/I B JIMH3aXx.

HabGmronenue aucnepcun cBeTa

DJIEMEHTBI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

['paHunubl TPUMEHMMOCTH KJIACCUYECKOU
MEXaHUKH. [octynatsl TEOpUn
6.1 OTHOCHUTEJIbHOCTH: MHBAapPUAHTHOCTD
MOJYJII CKOPOCTM CBEeTa B BakKyyMe,

MIPUHIIMIT OTHOCUTEIBHOCTH DUHIITEHHA

OTHOCUTEIBHOCTD OJTHOBPEMEHHOCTH.
6.2 3aMelUIeHHEe BPEMEHM U COKpAILEHHUE

JUINHBI

6.3 DHeprus U UMIYJIbC CBOOOHOM YaCTHIIbI

CBsI3p Macchl € SHEprued M HMMITYJIbCOM
6.4 CBOOOJHOW YacTHLBI. ODHEprust MOKOs

CBOOOIHOM YaCTULIBI

KBAHTOBAS ®U3UKA

7.1

#i#HPar##H##JIEMEHTBI KBAHTOBOM OIITUKA

®otonsl. Popmyina Ilnanka cBs3u sHEpPrUn
7.11 doToHa ¢ ero yacToTOoW. OHeprus u

UMIYJIbC GOTOHA




7.1.2

OtkpseiTue U uccienoBanue Gorodddexra.

OnbIThI AT. CroieroBa. 3aKOHEBI

dororddekra

7.1.3

YpaBHeHue DOHHIITEHA IS

dotorddexra. «KpacHas TPaHULIA»

dororddexra

7.1.4

Hasnenne cera. OnbiTe! [1.H. Jlebenera

7.1.5

XUMHYIeCKoe JeHCTBHE CBETA

7.1.6

TexHUYecKHe yCTpPOUCTBa: (DOTOIIEMEHT,
dboTomaTUHK, COJIHEYHas Oarapes,

CBETOIUO/I

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma TomcoHa. OMBITEI
Pezepdopna mo uccneqoBaHui0 CTPOSHUS

aroma. HnaHeTapHas{ MOJCJIb aTOMa

71.2.2

[Toctynatsl bopa. N3nyuenue u
norjouieHre (OTOHOB TMpU  TMEpexoie
aToMa C OJHOIO YpPOBHS DJHEPrUHM Ha
npyroi. Buael ciektpoB. CeKkTp ypoBHEU

OHEPIrur aroMa BOAOpoOJa

7.2.3

BoaHoBEIe cBoiicTBa 4acTull. BoOJIHBI e
Bpoiins. KopnyckymnsipHo-BOJHOBOM
nyanu3M.  Jludpakuus SIeKTPOHOB Ha

KpucTajljiax

71.2.4

CroHTaHHoe H BBIHYKJICHHOC M3JIYYCHHC.

YcTpolcTBO U IpUHIMIT pabOTHI J1a3epa

7.2.5

TexHuueckue yCTpOMCTBA: CIEKTpaJbHBINA
aHanmu3 (CMEeKTPOCKOM), J1a3ep, KBAaHTOBBIN

KOMIIBIOTED

7.2.6

[Tpaktuueckue  pabotel. HaGmonenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl Ha6HIOI[eHI/ISI n peructpanuu

SJICMCHTAPHBIX YaCTHIL




7.3.2

OTKpbITHE  PaaUOAKTUBHOCTU.  ONBITHI
Pesepdopna mo ompenencHuio cocraBa
paauoakTHBHOTO u3nmydeHus. (CBoiicTBa
anbda-, 6era-, raMMa-u3ydeHus. BiusHue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  HPOTOHA U HEWUTpOHA.
Hyxnonnass mozens sigpa ['eitzenbepra —
UBanenko. 3apsn siapa. MaccoBoe umciio

sanapa. M3oTonsl

7.3.4

Anba-pacna. DNIeKTPOHHBIHN u
MO3UTPOHHBIA  OeTa-pacnaj. INamma-
U3ITy4YeHHeE. 3aKOH  paJMOaKTHBHOIO

pacmnana

7.3.5

OHeprusi CBSI3M  HYKIIOHOB B SIIpE.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

Anepusie peakuuu. JleneHue U CUHTE3

aaep

7.3.7

Anepubiit peaxkTop. TepMosiepHbIi
cunte3. [lpobnemMbl U  MEPCHEKTUBBI
SICPHOM  DHEPreTHKU.  IKOJOTHUYECKUE

ACIICKThI HHCpHOﬁ OHCPICTUKU

7.3.8

OnemeHTapHble  4acTulbl.  OTKpbITHE
MO3UTPOHA. OyHAaMeHTaIbHbIE

B3aI/IMO,Z[eI>'ICTBPI${

7.3.9

TexHudyeckue  yCTpOWCTBA:  JO3UMETP,
KaMmepa Bunbcona, smepHBId peakTop,

aToMHas 6oMm0Oa

7.3.10

[Tpaktuueckue pabotel. HccnenoBanue
TPEKOB YaCTHL] (1o TOTOBBIM

doTtorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro HeGa. CosBe3nusi, spKue

3BéSI[BI, IJIaHETHhI, X BUAUMOC IBUKCHUC

8.2

Conneunas cuctema. IlmaHeTol 3eMHOMU




rpynnel.  IDmaHersl-ruranTel M UX
CIIyTHUKH, KapJIMKOBBIE ILIAHEThI. Maibie

testa COJTHEYHOM CUCTEMBI

8.3

Comnne, ¢otochepa wu  atmocdepa.

CostHEeUHAasa aKTUBHOCTH

8.4

Wcrounnk sneprun CosHua u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKH:
Macca, CBETHUMOCTh, PaJuycC, TeMIepaTrypa,
170:¢ B3aMOCBSI3b. Hwnarpamma
«CTIEKTPATBHBIA  KJIACC —  CBETHMOCTBHY.
3BE3OLI  IUVIABHOW  MOCIIENOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» IJIA

3BE37] IIIaBHOI MTOCIEN0BATEILHOCTH

8.6

##HPar###BuyTpeHHee  cTpoeHHe  3BE3L.
CoBpeMeHHbIe HpeJICTaBICHUS 0
npoucxoxaeHu u somoiyu ConHoa u

3BE31. DTaIlbl )KU3HU 3BE3NT

8.7

Mneunsii  Ilyrb — Hama [anaktuka.
CnupanbHas CTPYKTypa lNanaktukwu,
pacnpeneneHue 3BE3N, Ta3a U IBUIN.
[lonoxenne wu paBwxenne ConHua B
lamaktuke. Ilmockas wu  chepuueckas

MOJICUCTEMBI | aakTUKHN

8.8

Tunel ranaxktuk. Pagworamaktuku H

KkBa3apbl. UEpHBIE IBIPHI B S/Ipax rajJakTHK

8.9

Bcenennas.  Pacmiupenune — BceneHHOM.
3akon XaO6na. PaszOeranuwe ramakTHK.
Bospact u pammyc BceneHHou, Teopus
bosbmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usiyueHue

8.10

MacmtabHast ~ cTpyktypa  Bcenennoil.
Meraranaktuka. Hepeménnbsie npoOnemsl

ACTPOHOMHU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» @usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakmueit [laphentreBoit H.A. AkninonepHoe obmectBo «M3naTenscTBo

«HpOCBeH_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






