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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 OCHOBHOM 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
oOpa3oBaTeabHbIE IPOTPaMMBI.

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 TpeboaHusiMm ®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 M3Y4eHUS (PU3HKK HA YPOBHE CPEIIHEro OOIIETro
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 YHMCJIE TIPEIMETHBIE PE3yIbTAThI 110 TOJaM 00YUCHHUS;

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 okpykaromeM mupe. [IKoapHbIN Kypc GU3UKH — 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
OpUMEHEeHHEe (U3WYECKUX 3HAHUUA  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-
HAyYHOW KapTHHBI MUpa O0ydarmuxcs, B (GOpPMHPOBAHWE yYMEHHH NPUMEHSTH
HAy4YHbII METO]I MO3HAHUS [IPU BBINIOJHEHUH UMH YYE€OHBIX UCCIIEA0BAHMIA.

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



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
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBiseTcs
(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 MPUPOIOTIOIB30BaAHUS U IKOJIOTHUECKON O€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 NPEACTABICHUAX O MPHUPOAE, TIPaHUIAX
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 GU3HMKH — 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 JJII  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 (PU3NYECKHX BEJIMYMH M TOCTAHOBKY ONBITOB IO MPOBEPKE
MIPEII0KEHHBIX TUITOTES.

bonbioe BHMMaHWE yIENSETCS PELIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anay. Ilpu 3TOM A pacy€THBIX 3a1ad NPHOPUTETOM SIBIISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UYECKON MOJIENIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbIE 3aKOHBI 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, TpeOyromue BbIOOpa (U3MUECKOW MOJEIH IS CUTYallMd IPaKTHUKO-
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
NIPEIMETHOTO KaOWHeTa (U3MKK WM B YCJIOBHSX WHTETPUPOBAHHOTO KaOWMHETA
NIPEIMETOB €CTECTBCHHO-HAYYHOT'O IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpYJIOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYSHUUYSCKUX MPAKTUYCCKUX PabOT U JEMOHCTPAIMOHHOE
obopyioBaHUE.

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

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopmMupyeTcsi B BUe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTH4ecKue KOMIUICKTHI
7a00paToOpHOrO O0OPYIOBAHUS JIOJDKHBI OBITH IMOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IMGPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUGPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (opmupoBaHne uWHTEpeca M CTPEMIJICHHS OOYyYaIOMUXCS K HAydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEJUICKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

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

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pE3ysbTaTa H3yYCHHS
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, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, 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 pelIeHUs PA3JMMYHBIX 3a/Jady C SBHO 3aJaHHOM
¢uznuecko Monenbo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3/laHue (PU3NUECKON MOJICIH, aJICKBATHON YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSIHUSI Ha OKPYKAIOUTYIO
cpeny;

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

e CO3[IaHWE YCIIOBUU [JISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
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 mporpamMme 10 (GU3MKE IEPEUYCHb 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. ®u3nka u MeTOAbI HAYYHOI'0 NIO3HAHUSA

®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.
duznyeckue 3aKOHbI U TeOpuH. ['paHuIbl TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpyHUIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOHN AEATEIbHOCTHU JIIOIEN.

Llemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemenienne, ckOpocTh (CpeaHsii CKOPOCTb, MIHOBEHHAs CKOPOCThb) H
YCKOPEHUE MaTepUaIbHOM TOYKH, MX MPOEKIMH HAa OCU CHUCTEMBbI KOOpPIHMHAT.
Ciio)xeHue nepeMenieHu U CJI0KEHUE CKOPOCTEN.

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  aBmkeHue. JIBUKEHME  MaTepHalbHOM TOYKM 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.

HaGnionenne naBueHusi Tena, OPOIIEHHOrO MOJ YIjoM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

HanpagneHnne ckopocTy Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOIIEHUS MEXAY NyTAMH, MPONUICHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIC MPOMEXKYTKH BpPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHune nBUXKEHMS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HeroTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroteHusi. Cuna Tsokectu. llepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbkeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS NPU BHKEHUU TeJa B KUIKOCTH WIIH rase.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcH BpauieHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

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

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKCHUS.

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 o0pasile, oT ux aedopmaruu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpaICHUSI.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U HM3MEHEHHE MMIYJibca Tella. 3aKOH COXpPaHEHMs] HMITYJbCa.
PeakTuBHOE NBUXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TOYKkH. TeopemMa 00 H3MEHEHUH
KMHETUYECKON DHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
neopMUpoBaHHONW  TpYKuUHBL.  [loTeHIManmbHass dSHeprusi Tena  BOJW3HU
NOBEPXHOCTH 3EMJIU.

[loTenuuanbHple W HEMOTEHIMANbHBIE  CUJbl.  CBA3p  paboOTHI
HETMOTEHIIUAJIbHBIX CHJI C M3MCHCHHUEM MEXaHHYECKOM SHEPrUu CHUCTEMBI TeJl.
3aKOH COXpaHEHHSI MEXaHUYECKOU SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJAMHAKOBBIX
HUTSHBIX MAATHHKOB.

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

Pazagea 3. MosekyasipHas pusuka ¥ TEpMOAMHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KMHETUYECKOM 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 MoJiekyn. KommdectBo BemecTBa. [loctossHHas ABorauapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHas TeMmrmeparypa Kak Mmepa
CpeHEW KHUHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. l[llkana
temnieparyp KenbBuHa. ['a3oBbeie 3akoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [lanbroHa. M30mponecchl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpeacTaBiIeHUE H3OMPOILIECCOB: HU30TEpPMa, H30X0pa,
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 JIBUKEHUS.

Mopnens onbita lTepHa.

OMBITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJECHCTBHUS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

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

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3pEKEHHOTO
rasa.

Tema 2. OcHosvl mepmoOuUHaAMUKU

TepMoanHamuueckas cucteMa. BHYTpeHHssI 3HEpPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U crIoco0bI e€ m3mMeHeHus. KonmmuecTBo TermioTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOrOo  Tra3a.  Buasl  Temonepenavu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JEIbHAs TEIIOEMKOCTh BEILIECTBA.
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. HeoOpatumMocTs NpolieccoB B PUPOJIE.

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 UM 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 TpeHHUs (BUICOACMOHCTpAIIHS).

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. HacklmeHHbld mnap. YaenbHas 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 aeiapHas TerioTa miasienus. Cyomumarus.

YpaBHeHHE TENIOBOTO OajaHca.

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

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue npy moHM>XKEHHOM JaBJICHUH.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HN3mepeHre 0OTHOCUTEIBHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. DieKTpoAMHAMHUKA
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 mnose. Hanpsoxk€HHOCTh  anekTpuueckoro mojisd. [lpuHiun



CYIIEpHO3UIUU DIIEKTPUUYECKUX ITOJIeU. JIMHUM HANPsKEHHOCTH DIIEKTPUYECKOTO
TTOJISL.

Pabora cun  anekrpocratuueckoro  moisg.  llotenmuman.  PasHocThb
noTeHuuanoB. [IpOBONHMKM W JHUAJIEKTPUKKA B DJIEKTPOCTATUYECKOM  IIOJIE.
JluanexTpuyeckas NPOHUIAEMOCTb.

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

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: DIIIEKTPOCKOII,
ANEKTPOMETP, DJEKTpOCTaTHUeCKass 3alluTa, 3a3eMJIEHHE JJIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBINA annapar, CTPyUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTuyecKas 3aluTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IJTACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 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 ydacTKa LEIH.

DONEKTPUYECKOE COMPOTUBIEHUE. YENbHOE CONPOTHUBICHHE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJUIEIbHOE, CMEIAHHOE COEITMHEHNE POBOIHUKOB.

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

DNEeKTpOJABIKYIIAsl CHJIa U BHYTPEHHEE CONPOTHBJICHUE HCTOYHUKA TOKA.
3akoH OMa 151 MOJHOM (3aMKHYTOM) 3eKTpruyeckoit nenu. Koporkoe 3aMbikaHue.

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

DIIEKTPUUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKM. CoOctBeHHas u MIPUMECHAas MPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINS. DIEKTPOJIN3.



DJIEKTpUUYECKUI TOK B Ta3zax. CamMOCTOSTENbHBIH M HECAMOCTOSTEIbHBIN
paspsan. Momuus. [Lnazma.

TexHuueckne yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: aMmIepMerp,
BOJILTMETP, pEOCTaT, HUCTOYHUKUA TOKA, OJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN AHO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

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

CwmeranHoe CoeIMHEHNE MTPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIEKTpoABMKYIIEeH cuibl. KopoTkoe 3ambIkaHue
raJbBaHUUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3ydeHne cMenmaHHOro COEIUHEHUS PE3UCTOPOB.

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

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsA B 10 Kilacce OCYIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKH,
OuoNOTNY, XUMHH, TeoTpaduu U TEXHOIOTUH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (uU3MYEcKass BEIMYMHA, 3aKOH,
Teopus, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETTh, H3MEPEHUE.

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

buonozus: Mexanndeckoe NBIKEHUE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPEauH, TEIUIOBOE PABHOBECHE),
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 METAJUIOB, AJIEKTPOJUTHYECKAs THCCOLMALIMS,
rajbBaHUKAa.

l'eocpacghus: BIaXXHOCTh 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), JBUTATE]Ib BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYCHUSI COBPEMEHHBIX MATEpPUAJIOB, B TOM YHCJI€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpPHUOOpPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATrPEBATEIbHbBIC puoOpHI,
AIIEKTPOOCBETUTENbHBIC TPUOOPHI, TAThBAHUKA.

11 KJIACC

Paznen 4. JaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MarunutHoe mone. Bekrop MarHuTHOM wuWHAYKUMU. [IpuHOUMN cynepno3unuu
MAarHUTHBIX MOJiek. JInHMM MarHuTHOM WHAYKIWU. KapThHa JTWHWUNA MarHUTHOM
WHIYKUIWHU TOJIS1 TOCTOSTHHBIX MarHUTOB.

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

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

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

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
UHAYKUUHA. OJEKTPOABMIKYIIAs CWiIa HWHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOMN
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
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 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 cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOW UHYKIIUH.

IIpaBuno Jlenua.

3aBUCHMOCTb JJIEKTPOABIKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHUuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanne NeCTBUSA MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW MHAYKIUU.

Pa3pnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUs.
INapmonnyeckue konebanus. [lepuon, wacrora, amrummryiga u Qasa koneOaHU.
[IpyxvHHBIN MasATHUK. MaTeMaTU4eCKU MasATHUK. YPaBHEHHE TapMOHHYECKHUX
kosieOanuii. [IpeBpalniieHue SHepruy Mpu TAaPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUS MEXIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMA KoJeOanusimu. dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPI'uM B UJEATBHOM KOJe0aTEeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKHE
koneOanus. Pezonanc. BeiHyKI€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.

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

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOrMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOaTE€IbHOM CHUCTEMBbI (MPYXUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

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

Pe3onanc mnpu mociieoBaTEIbHOM COEIMHEHHUHU PE3UCTOPA, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepe adHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KojeOaHMWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Irpy3a.

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

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbIE B0IHbL

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBI.
WNuTtepdepenius u nupaxius MEXaHUIeCKUX BOJIH.

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

DNEKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexktpomarautHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, MOJsSpU3anus, AUPpaKius,
unTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

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

[TpyuHIMIBEI pagUOCBA3H U TeleBUACHUS. Paguookanys.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue ycTpoiicTBAa W MNPAKTHYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpaskeHUs ¥ MPEIOMIICHUS MEXaHUYECKHX BOJIH.

HaGmonenne natepdepeHunn u Tuppakiny MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmronenne CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KOJIeOaHUIA.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NOoAspu3anus, J1udpakums, UHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuHENHOE paclIpoCTpaHEHUE CBETa B
ogHOopoaHou cpene. JIyu ceera. ToueyHbIi HICTOYHHUK CBETA.

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

[Ipenomiienue cBeTa. 3aKOHBI IPEJIOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbI yroja TOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

ColOuparome u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHMEe W ONTHYEecKas CHujia TOHKOW JMH3bI. [locTpoeHue wnzo0pakeHuil B
coOMparIMx U paccenBaronux JuH3ax. opMyna TOHKOW JMH3BIL. YBEJIUYCHHE,
JlaBa€Moe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

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

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

[Tonmsapuzanus ceera.

TexHuueckne ycCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMNTHKA, TU(PPAKITMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE paAcCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE CBETA.
OnTudeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakimu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHnue cekTpa ¢ MOMOUILIO MPU3MBI.

[Tonydyenue cniekTpa ¢ TOMOIIBIO AU(PPAKITHOHHON PEMIETKHU.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamophwvie pabomoi



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

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

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

Pazgen 7. KBanToBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u SHEPTHHM (POTOHA C €r0 YACTOTOM. DHEPrus
U UMITyJbC (HOTOHA.
OtkpeiThe u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dbotoaddexra. YpapHenue DiHmTerHa st Pororddekra. «KpacHas rpaHuiia»

dboTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeGenena.

XUMHYECKOE ICHCTBHUE CBETA.

TexHuueckne yCTpocTBA W MPAKTUYECKOE MpPUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

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 yactuil. Boausl ne bpoiis. KopnyckysipHo-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 akTUBHOCTb. McTounuk sHeprum ConHima W 3BE3N.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJIbHBIM KJIacC —
CBETUMOCTB». 3BE3AbI TJIaBHOM MOCJIEAOBATECILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIENOBAaTEIBHOCTU. BHYTpEeHHEE CTpOeHHUE



3B€31. COBpEMEHHBIE MPEACTABICHUS O NPOUCXOXKACHUU U 3Boaonuu CoyiHIa 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 Xa667a. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUH 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 Qu3ukm ©u acTpoHOMMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U ATUYECKOM cepax NesTeTbHOCTH YellOBeKa, POib U MECTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJb PUINYECKON TEOpUH
B (GOpMHpOBaHUM TIPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUpPa, MECTO
¢du3znueckol KapTUHBI MHpa B OOIIEM Py 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,
OMOJIOrMH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meoswxcnpeomemmnvle nousamus, CBA3aHHBIE C W3YYEHUEM METOJIOB HAy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (uU3MYecKass BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO, BEKTOPBI M MX NPOEKUMHU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIHMKA, TPHU3HAKA TOJ00HSI TPEYroJbHUKOB,
OTIpeJICIICHHE TUIONIA N TIOCKUX (puryp u 00bEéMa Ted.

buonozus: >nekTpuyeckue SBICHHMS B SKMBOW MpUPOJE, KoJieOaTeIbHbIE
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€Jd, MEXaHM3Mbl OOpa30BaHUSl KPUCTAJUIMYECKOM PpEIIETKH, CHEKTPaTbHbIN
aHaJus3.



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

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEpPATop IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAap, PAAHONPUEMHHK, TEIEBHU30D,
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 «®Pu3nMka» Ha YPOBHE CpeIHEro oOIIero
oOpa3zoBanus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTHh JOCTHUKEHHUE CICAYIONIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIEC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay TOIKHBI
OTpakaThb TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEITEILHOCTH B MPOILIECCE pealiu3allMi OCHOBHBIX HaIpaBJICHUMN
BOCIUTATEILHOU €S TEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMM 00YyJaIOIIEeTrocs: Kak aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYEIIOBEYECKUX TYMAHUCTHYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

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

YMEHHUE B3aUMOJECUCTBOBATH C COLIMAIBbHBIMU HUHCTUTYTAMU B COOTBETCTBUU 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 CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENbHOCTHA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
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 TIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOPa30BaHUIO B 00JIACTH
(bU3UKHM HA TPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

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

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOIIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBRA,;

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

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

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

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornyeckue AecTBUA:
CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaATh LENU ACATEIIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKCHUS;
BBISIBJISITH  3aKOHOMEPHOCTM UM IPOTUBOpPEUYHsST B  PacCMaTpUBAEMBbIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4ETOM aHaIM3a HMEIOITUXCS
MaTepHalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIECICTBUN IEATEIbHOCTH;
KOOPAVUHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBUAX  PEATbHOrO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3HEHHBIX MPOOIEM.
ba3oBble ncciaenoBaTe/ibCKue AeiiCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIFOYEBBIMM MOHATUSIMHA W METOJAMU
(u3HUECKON HayKU;



BJIJIETh HABBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOCKTHON AEITEIbHOCTH
B 00s1acT (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TOHUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO DPa3INIHBIX
METOJIOB MMO3HAHUS;

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

BBISIBIIATH IPUYMHHO-CIICACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peIeHHs, HAaXOAWUTh apTyMEHTHhI I J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B 00Opa30BaTEIHHON
JESTENLHOCTH, B TOM YHCJIC IPU U3YYeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUECKYIO 00JIacTh
KU3HEAESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX PEAMETHBIX 00J1acTel;

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

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

Pab6ora ¢ undgopmaumeii:

BJIJIETh HABBIKAMU MOJyY€HUS MHPOpMALUKU (PU3MUECKOTO COAEpKAaHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATH IOWCK, AaHAJM3,
CUCTEMAaTH3allMI0 M UHTEPIpeTalnio MHPOPMalUU pa3lIUYHBIX BUIOB U (opm
IpeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALIMOHHBIX
3aja4 ¢ CoOOMIOICHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
THUTUEHBI, pecypcocOepekeHusi, MPaBOBBIX U  OATHYECKUX HOPM, HOPM
MH(GOPMAIIMOHHON 0€30TaCHOCTH;

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

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:
OCYLIECTBJIAITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-YPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(QIUKTHBIX CUTyalldd W  CMsI4aTh
KOH(DJIUKTBI;

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

[IOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € Y4YETOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN Ka)J0T0 YJIEHA KOJUIEKTUBA,

IIPUHUMATh  L€Id  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAVMHUPOBATh JEUCTBUSA IO €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacupenensTh poiu ¢ YYETOM MHEHUH Y4YaCTHUKOB, OOCYXIaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

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

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

OCYILIECTBIIATh IIO3UTUBHOE CTPATEIMYECKOE IIOBEACHHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcajibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITh MO3HABATENBHYIO NIEATEILHOCTh B 00JIaCTU
GbU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, TUTaH BBIMOTHEHUS MTPAKTUYECKON PabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIOYTCHHI;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMpATH paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATOUTECHUH;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JSPYIUINA B 001acTH
(U3HUKHU, TOCTOSTHHO MOBBIIIATE CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII UHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIHMsIM, BHOCHUTh KOPPEKTUBHI B NESATECIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YyJIbTATOB W
OCHOBaAHUIM;



WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OIICHKH CUTYAIlMH, BRIOOpAa BEPHOTO
pEIICHMSI;

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

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHaJIu3e pPe3yJbTaTOB
NeSATETBHOCTH;

NPUHUMATH ceOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JIPYTHX TPH aHajIu3e pPe3yJIbTaTOB
NEeSATEITBHOCTH;

NPHU3HABATH CBOE MIPABO M MPABO JAPYTHX HA OIIUOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUs y OOyYaromuXxcs
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WUHTCIIJIEKT, IIPE IO Iar aroIuii
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTH MIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJICTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOUN cephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBaHMs, BKJIIOYAIOIIEIO0 CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIHOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATLHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATh MCXOMSl U3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHATILHOE COCTOSTHUE
IPYTHX, YYUTBIBATH €r0 TIPU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

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

HNPEAMETHBIE PE3YJBTATHBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApPTUHBI MHUpPAa, B PAa3BUTUH COBPEMEHHON TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU IESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHULBl TMPUMEHEHUS U3YUYCHHBIX (QPU3MYECKUX MOJIENEH:
MarepualibHasi TOYKa, HHEpIMajibHas CUCTeMa OTCUETa, aDCOMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOACIHU CTPOCHUS Ta30B, )KUAKOCTEN M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUI 3aps]l IPU pelieHun HU3NIeCcKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKUe SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAVMHAMUKHU:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JBIDKEHHE, CBOOOJHOE TaJE€HUE TeJl, JBWKEHHE IO OKPYXHOCTH, WHEpIIUS,
B3auMozeicTBre Ten, nuddys3us, OpOyHOBCKOE IBUKEHHUE, CTPOCHHUE >KUJIKOCTEH
U TBEPJBIX TEJI, UBMEHEHHE 00bEMA TeJ IIPU HarpeBaHUM (OXJIaXKICHUH), TEIJIOBOE
paBHOBECHE, HCIApEHHE, KOHJIEHCAlMs, TUIABJICHUE, KPUCTAJUIU3AIUs, KUIICHUE,
BJIQXKHOCTH BO3/1yXa, MOBBIIICHHUE JABJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM
coCcylie, CBsI3b MEXKAY IapaMeTpaMH COCTOSIHMSI Ta3a B  HM3OIpoIleccax,
AIEKTpHU3AIlUs TEJl, B3aUMOJICHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE JIBI)KCHHUE, HCMONB3Yysd (U3NYECKUE BEIMYHUHBI:
KOOpJMHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Tefa, Cuia,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTHsl, MOTCHIIMAIbHAs YHEPTUs, MEeXaHUYeCKasl
paboTa, MexaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKUIT CMBICT HKCIOJIb3YEeMbIX BEJIWYMH, WX OOO3HAUCHHS U E€IWHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMU;

ONKUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIEC SIBICHUSA,
UCTIONIBb3Yd (U3MUYECKHEe BETUYMHBI: JIaBJIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasl SHEPTUsl XaOTHYECKOTO ABUKEHHSI MOJIEKYJ, CPEIHEKBAAPATHUYHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3 (OUIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHHUH
NPAaBWIBHO TPAKTOBaTh (PU3UUYECKUA CMBICT HCIONB3YEMbIX BEIHMYHMH, WX
0o0O3HAaueHUsT W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMUUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
sBJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKre BETUYHMHBI: AJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIS,, MOTEHIMAJ, PA3HOCTh MOTEHIIMAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBaTh (DU3UYECKUN CMBICT HCTIOIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS U EIWHUIIBI;, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
TaHHYI0 (U3HYECKYIO BEIMUMHY C IPYTUMH BEIMYUHAMU;

aHANMM3UPOBATh (PU3NUECKHE MPOIECCHl U SBICHUSA, WCIONB3Ys (PU3NUECKHE
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsl HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUs UMITYJIbCa,
MPUHIUIT CYNEPNO3UIUN CHWJI, MPUHIUI PABHONPABHUS HHEPUUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHMSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JBUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KymoHa, mpu »>TOM pas3iuyarh CJIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUILBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHHUYECKUX YCTPOWUCTB; Pa3IMuaTh yCIOBUS WX O€30MACHOTO WCIOJIL30BaHUS B
IIOBCEIHEBHOM >KHU3HHU;

BBITIOJHATE JKCIEPUMEHTBI T0 HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
IIPOIIECCOB C HCIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTth mpoOJeMy/3agady W TUNOTE3y Y4eOHOTrO OIKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEAJIOKEHHOTO OOOPYIOBaHUSA, MPOBOJIUTH OMBIT W
(bOopMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPCHHSI (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJILHBIN CIIOCOO HM3MEPEHHUS M HCIOJIb30BAaTh HM3BECTHBIC
METOJIbI OIICHKH TOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTH PE3YJIBTATHI TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKUX BCIMYUH B
BUJIE TaOIUIl U TpadUKOB, 1eNaTh BRIBOJBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

coOro1aTh MpaBuiia 0€30MacHOTO TPyAa MpH MPOBEACHUHM HCCIIEOBAaHUHN B
paMKax y4eOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpaTOpHOTro
000py10BaHMUS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (DU3UYECKOW MOJICIIbIO,
UCTIONB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aa4H
BBIOMPATh (U3UYCCKYIO MOJICINIb, BBIICIATh (PU3UMUYECKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUEThl U OLICHUBATh PEATBHOCTD
MOJTYY€HHOTO 3HAYCHUS (PU3UUECKON BEITUIMHBL

penaTh Ka4eCTBEHHBIC 3a/1a4M: BRICTPANBATD JIOTHUECKH HEMPOTUBOPEUHBYIO
IIEMIOYKY PACCYXICHHM C ONMOpPONM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKUe SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIMIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJOTUH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
U TIpeJICTaBleHUs] Y9eOHONW W HAay4YHO-TIOMYJISIPHOW WH(OpPMAIUH, TTOTYICHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

WCITOJIB30BaTh TEOPETHUECKHE 3HAHUSA MO (U3WKE B MOBCEIHEBHOUN KU3HH
JUTsE o0ecriedeHus: 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOPaMH M TEXHUYECKUMH



YCTPOUCTBAMHU, JJIi COXpPAHEHUS 3JI0POBBS U COOJIOJICHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYIINE C BBHIIOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBATh PabOTy TPYMIbI, PAIUMOHAIBHO paclpeneNsiTh OOS3aHHOCTU W
IJIAHUPOBATH JI€STEIBHOCTh B HECTAHJIAPTHBIX CUTYalMsIX, aJICKBAaTHO OLICHUBATH
BKJIaJl KQXJO0T0 U3 YYaCTHUKOB TPYIIIBI B PELICHUE paccMaTpUBaAEMOM MPOOJIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIIOAECH, LIEJIOCTHOCTh U €IUHCTBO
bu3uYeCcKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
TOYEYHBIN AJIEKTPUUECKUI 3aps, JIyd CBETA, TOUYECUHBIH UCTOYHUK CBETA, si/ICpHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO Sjpa MpU perieHUuU (U3NISCKUX
3a1ay;

pacno3HaBaTh (pu3nMYecKue ABJICHUS (IIPOLIECChl) U OOBACHITh UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBUKU: DIIEKTPUUYECKAs MTPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JAECHCTBHUS TOKA, B3aMMOJICHCTBUE
MAarHuTOB, SJIEKTPOMAarHUTHAasT WHAYKIMSA, JEHCTBUE MAarHUTHOrO IO Ha
POBOAHUK C TOKOM W JBIXKYIIUWCS 3apsifl, DJIEKTPOMArHUTHBIE KOJIeOaHUs H
BOJIHBI, TPSAMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHUE, MPEIOMIICHHUE,
unTepdepennus, audpakiuys W MOJSpHU3AlUs CBETa, JHUCIEPCUs CBETa,
dboToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE NaBleHHE, BOSHUKHOBEHUE
JUHENYaTOTO CHEKTpa aToMa BOAOpPOAA, €CTECTBEHHAs M HCKYCCTBEHHas
PaIMOAKTUBHOCTb;

OMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUYECKHUE, MAarHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYID  MPOBOJMMOCTb  pPAa3jIUYHBIX  Cpea) |
AIEKTPOMArHUTHBIC SIBIICHUS (TPOIECCHI), HMCHONB3Ys (U3HUECKHE BEITUYUHBI:
JJIEKTPUYECKUM 3aps]i, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIIAs CHIla, padoTa TOKa,
WHJIYKOUS MAarHUTHOTO Iojs, cuia Ammnepa, cuna JlopeHuma, MHAYKTUBHOCTH
KATYIIKW, JHEPrus SJIEKTPUYECKOTO M MArHUTHOTO ITOJIEH, NMEPUOJ M YacToTa
KoeOaHnii B KoJeOAaTENIbHOM KOHTYpE, 3apsii W CHja TOKa B TMpoIecce
FapMOHMYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHuii, (OKYyCHOE pacCTOsSHUE U
ONTHYECKAasl CHUJIa JIMH3bI, NPU OINUCAHUM MPABUIBHO TPAKTOBATH (HU3UUYECKUIL
CMBICI HCIOJb3YEMbIX BEIWYMH, HMX OO0O3HAYCHUS] W E€IUHMIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYH0 BEIWYUHY C JpPYTUMH
BEJINYNHAMU;



ONUCHIBATh H3YYECHHBIC KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIb3YS
dbu3nYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI W
4acToTa CBETa, SHEPIrusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPTUsl CBA3U
ATOMHBIX SIJIep, NpPU ONUCAHUHM TMPABUWIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICI
UCIIOJIb3YEMBIX BEIMYMH, X O0O3HAYCHUS W €IUHMUIIBI, YKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIINE JaHHYI (U3MYECKYI0 BEJIMYMHY C JPYTUMU BEJIUYHWHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NYECKOU BEJIMUHUHBI,

aHAJTU3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (puznueckue
3aKOHbl M TIPUHLMIBL: 3aKOH OMa, 3aKOHBI MMOCJIE€I0BATEILHOIO U MapajieIbHOTO
COEJIMHEHUSI TPOBOJHUKOB, 3akOoH Jlxoyns—JleHna, 3aKoH 3JIEKTPOMArHUTHOMU
WHJIYKIMY, 3aKOH MPSIMOJIMHEWHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHbI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 151 GoTtodrddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHEHUS HUMITYJIbCAa, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MAacCOBOr0 4ucia, moctyiarsl bopa,
3aKOH PaJMOaKTHUBHOIO pacmajia, IMPU dTOM Pa3INdaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIpAXKEHHUE U YyCJIOBUs (TpaHUIlbI, OOJIACTH)
IPUMEHUMOCTH;

ONpENEIATh HAIIPaBJICHUE BEKTOPAa UHAYKIMH MAarHUTHOTO MOJIsI IPOBOJHHKA
C TOKOM, cujibl Amnepa u cuibl JIopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/1aBa€MOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJHATh OKCHEPUMEHTHI IO HCCICIOBAHUIO (DU3MUECKUX SBICHUN U
IPOLIECCOB C HCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX H3MEPEHUI: MPU 3TOM
dbopmynupoBaTth mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTro 3KCIEepHMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOIUTH OMBIT H
dbopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO W3MEPEHUS M HCIOJIb30BAaTh WU3BECTHBIC
METO/Ibl OLEHKH MMOIrPENTHOCTEN U3MEPEHNU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
NPSIMBIX W3MEPEHHH: TPH OTOM KOHCTPYHPOBATh YCTaHOBKY, (DHKCHUPOBATH
PE3YNbTATHl MONTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE TaOIUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yabTaTaM HUCCIICI0BAHMS;

coOmoaTh mpaBuiia 0€30MAaCHOTO TPy/Aa MPHU MPOBEACHUH WCCICIOBAHUNA B
paMKax ydyeOHOro DSKCIEpUMEHTa, Yy4eOHO-UCCIENOBATENbCKOM W MPOEKTHOU
NEATeNIbHOCTU C KMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB U J1a0OpaTOPHOTO
000pyI0BaHUS;

pemiaTth pacy€THbIE 3a7ayd C SBHO 33JlaHHOM (DU3UYECKOUW MOJIEIbIO,
UCIIONb3Yys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCJIOBUS 3aJja4u



BbIOMpaATh (PU3MUECKYI0 MOJIENb, BBIACIATh (PU3NYECKHUE BEIMYMHBI U (POPMYIIbI,
HEeoOXonuMble NIl €€ pPEIlIeHUs, MPOBOAUTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAaYeHUs (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4eCTBEHHbIE 3a/l1a4i: BHICTPAUBATh JJOTUYECKA HEMPOTUBOPEUNBYIO
LENOYKY PaCCYXJCHUN € OMopold Ha M3y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHU;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4y  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/CcTaBleHusl yueOHOM M HAyYHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHON U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIyYaeMyt0 HHPOPMALIHIO;

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

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIETO0 MHUpPA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KHU3HU
i obecrieueHust 0€30MacHOCTU NPU OOpallleHuu ¢ IpUudopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[0POBbSI U COOJIIOJIEHUS HOPM 3KOJOTHYECKOI0
IIOBEJICHUS B OKPY’KaloIlel cpene;

paboTaTb B TpyNIE C BBHIMOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPabOTy TPYMNMbl, PALUOHAIBHO pacHpeAensiTh OOA3aHHOCTH MU
IUITAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, a/IeKBaTHO OLICHUBATDH
BKJIa/1 K&KJI0T0 U3 YYaCTHUKOB I'PYMIIbl B PEIIEHUE paccCMaTpUBaeMOil MpoOIeMbl.



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 COXPAHECHHS 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



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

Hroro no 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 I[TPOTPAMME 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



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

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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI 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 MOBTOpEHHE 4 Et?[i?;;f:é(siggﬁfﬂcg?c
Hroro mo pazgeny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MeT(})[K bI HO?I,)H:)HI/JIISI 1 0 0 bubmorera [JOK
7 8 06.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMUPOBaHUHN COBPEMEHHON 1 0 0 bubmuorexa [JOK
Hay4HOU KapTUHBI MUpPa, B 07.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 0 0 bubnmuoreka [JOK
neukeHus. [lepemelenre, CKOpoCTb, 13.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOPEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 0 0 bubnuoreka [JOK
JIIBHKEHUE 14.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE TPSIMOJIMHEWHOE 1 0 0 bubnunoreka [JOK
JBUKCHHE 20.09.2023 | https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE ManeHue. Y CKopeHue 1 0 0 bubnunoreka [JOK
CBOOOJHOTO MaICHUS 21.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe 1BUXKEHUE.

7 JIBr>keHrue MaTepuaabHON TOUYKH IO 1 0 0 bubmorexa HOK

P 27.09.2023 | https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
8 [Ipunuun otHOCUTENbHOCTH ["anumest. 1 0 0 bu6nmoreka [JOK



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

WHepuuanbHbie CHCTEMBI OTCUETA. 28.09.2023 | https://m.edsoo.ru/ff0c3be8
[TepBriit 3ak0H HproTOHA
Macca tena. Cuia. [Tpunuun
9 CYIIEPIIO3UINH CUJI. BTOpOii 3aKoH bubmorexa LHOK
YHEP - DTOP . 03.10.2023 | https://m.edsoo.ru/ff0c3be8
HeroToHa 1711 MaTepuabHON TOYKU

10 Tperunit 3akoH HeroToHa 115t bubnuorexa [JOK
MaTepuaIbHbIX TOYEK 04.10.2023 | https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TsokecTH. [lepBas kocMuyeckast bubmorexa HOK

P 11.10.2023 |  https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 12.10.2023 | https://m.edsoo.ru/ffOc3el8
Cuna tpenus. KoapduuueHt tpenus.

13 Cuna czn OTI/IBJIeSI/I(if)I;I " BI/IE(GHI/II/I bubmorexa IOK

P A 18.10.2023 | https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarensHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [JOK
MowmenT cuisl. [lnedo cumel. YcinoBus 19.10.2023 | https://m.edsoo.ru/ffOc41a6
paBHOBecHS TBEPJOTO Teja
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnunoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS 25.10.2023 | https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBHYKEHHE
PaGoTta 1 MOIITHOCTD CHITBIL.

16 Kunernueckas sHeprus bubnuoreka [IOK
MaTepualibHOW Touku. Teopema 00 26.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUU

17 [loreHunanbHas sHeprus. bu6nmoreka [JOK



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

[ToTenumanpHast SHEPTHS YIIPYTO
neGopMHUPOBAHHON TTPYKUHBIL.
[ToTrenumanpHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

09.11.2023

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe ¥ HEMOTEHIINATIBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOH SHEPTHH CUCTEMBI TEIL.
3aKOoH COXpaHEHUsI MEXaHUYECKOU
SHEPTHUU

10.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopnas pabota
«MccnemoBanne cBsi3U pabOTHI CHITBI C
M3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3MHOBOTO JKT'yTa»

15.11.2023

20

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

16.11.2023

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

21

OCHOBHBIE TIOJIOKCHHUST MOJICKYIISIPHO-
KUHETHYECKOH Teoprn. bpoyHOBCKOE
nsuxenue. Auddysus

22.11.2023

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

22

XapakTep JBUKCHUS U
B3aUMOJCHCTBUS YaCTHUL BELIECTBA.
Mogenu cTpoeHus Ta3oB, JKUAKOCTEN
U TBEPIBIX TEI

23.11.2023

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosHHas Asor aZipo

29.11.2023

24

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

30.11.2023



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmmoreka [{OK

25 ypaBHenue MKT 06.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeN KUHETUYECKOM SHEPrUuun bubnuorexa [JOK
JBUKEHUS] MOJIEKYJ. YpaBHEHUE 07.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akon [lanpToHa. ['a30BbIE 3aKOHBI 13.12.2023
JlaGopaTtopnast pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI 14.12.2023
Pa3peKEeHHOTO Ta3ay

29 H3omporiecchl B UI€aibHOM ra3e u ux bu6mmoreka [IOK
rpaduyeckoe npeacTaBieHUuE 20.12.2023 | https://m.edsoo.ru/ff0c570e
Buytpenusis sHeprus
TEPMOIUHAMUYECKON CUCTEMBI U

30 crioco0nl e€ n3menenus. KomuyaectBo bubnuorexa [JOK
TEIUIOTHI U pabota. BHyTpeHHss 21.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEaTLHOTO
raza

31 Bupl Temonepenaun Eubmiorexa TOK

27.12.2023 | https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIOEMKOCTH BEIIECTBA.

39 KonunuecTBo TennoTel npu bubnuoreka [IOK
Teruionepenave. AanadaTHbI 28.12.2023 | https://m.edsoo.ru/ffOc5c36
poruecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TI0 bubnuorexa [IOK



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

NPUMEHEHHE K U30IpoIeccam 10.01.2024 | https://m.edsoo.ru/ffOcSefc
HeoOGpatumocTs nporeccoB B
34 npupojie. Bropoii 3akoH bubmorexa HOK
PrpoAe. BTop 11.01.2024 | https://m.eds00.ru/ff0c6230
TEPMOIUHAMHUKHU
35 [Tpunnun nevicteus u KII/ TerumoBoi bubmmorexa [{OK
MaIlTUHBI 17.01.2024 | https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KITJ] 18.01.2024
37 DKOJIOTHYECKHE MPOOIEMbI
TETJIOHEPTETUKU 24.01.2024
38 O6o06matomuii ypok «MostekysipHast bubmuorexa [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKH 25.01.2024 | https://m.edsoo.ru/ff0c6938
KonTtponsHas padoTa o tTeme
39 «Monekymnspras ¢uszuka. OCHOBBI Bubnmorexa [IOK
yUp ’ 31.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOINHAMHKID
40 [TapooOpa3zoBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Hcnapenue u kumneHue 01.02.2024 | https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCHUTEIIbHAS
41 BJI&YKHOCTh BO31lyXa. HackImeHHbBIH bubmorexa HOK
Ay B 07.02.2024 |  https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramimyeckue u
amopdHbIe Terna. AHU30TPOIHSI
42 CBOMCTB kpucTauioB. Kujakue bubmorexa HOK
P R 08.02.2024 | https://m.edsoo.ru/ffOc65f0
kpuctaiabsl. CoBpeMeHHbIE
MaTepuabl
[1naBneHue U KpUCTATUTU3AIIHSL.
43 VenpHas TenaoTa MIaBJIeHUS bubmorexa HOK
8 ’ 14.02.2024 | https://m.edsoo.ru/ff0c6708

Cybnumarus



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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https://m.edsoo.ru/ff0c64d8
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bubmuoreka [JOK

44 YPaBHEHHE TEIIOBOrO banarca 15.02.2024 | https://m.eds00.ru/f0c6820
DnexTpu3arys Tell. DIeKTPUICCKUI
45 3aps. JIBa BUIa DIEKTPUUECKUX bubmorera [JOK
AL A P 21.02.2024 | https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKH U
46 HCI))J'I )IOBO HI/JIIKI/I 3aK(I:H COXpaHeHUs bubmmorexa [JOK
YHPOBOA ’ P 22.02.2024 | https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsijia
B3anmopelictBue 3apsoB. 3aKoH
47 Kynona. ToueyHEIN dJIEKTpUYECKUT bubmorexa LOK
Y ’ P 28.02.2024 | https://m.edsoo.ru/ffOc6ced
3aps
Hanpsisk€HHOCTB EKTPUYECKOro
48 noJia. [IpuHiun cynepno3uiuu bubnuoreka [JOK
ANEKTPUYECKUX MoJiel. JInaum 29.02.2024 | https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
PaboTa cuit 31eKTpOCTaTHYECKOTO
49 noJs. [lorenmuman. PasHocts Eubmaorexa HOK
' HHat 06.03.2024 | https://m.edsoo.ru/ffOc6f00
MMOTEHIUATIOB
IIpOBOMHUKY Y TUDIEKTPUKUA B
50 9J'IpeKT i[)CTaTI/I‘IeI([:KOM noljm Brbmaorexa IJOK
P ) 07.03.2024 | https://m.edsoo.ru/ff0c7018
JlusnexTprueckas MPOHUIIAEMOCTh
N bubmuoreka [JOK
>1 IEKTPOEMKOCTE. Korencatop 13.03.2024 | https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TLIOCKOTO
52 KOHIEeHcaTopa. JDHEPrus 3apssKeHHOTO Eubmiorexa TOK
s pa- P P 14.03.2024 | https://m.edsoo.ru/ffoc72c0
KOHJIeHCcaTopa
JlaGopatopHas pabota "U3mepenue
53 .
ANEKTPOEMKOCTH KOHAeHcaTopa" 20.03.2024



https://m.edsoo.ru/ff0c6820
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54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOITMPOBAIBHOTO
anmapara, CTpyWHOTro IIpUHTEpa.
DnexTpocTaTH4ecKas 3allluTa.
3a3eMIIeHHE IEKTPOIpUOOpOB

21.03.2024

55

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

03.04.2024

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
«/3ydeHune cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

04.04.2024

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

57

PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenna

10.04.2024

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

58

3akon OMa 11 MOJTHOM (3aMKHYTOM )
aneKkTpuueckon uenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«M3mepenue DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHU)

11.04.2024

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

59

QHCKTpOHHaH MpOBOAUMOCTD TBép)IBIX
METaJIJIOB. 3aBUCUMOCTh
COIIPOTUBJICHUA MCTAJIJIOB OT
TEMIICPATYPBHI. CBCpXHpOBO,[[I/IMOCTL

17.04.2024

60

DNEeKTpUUYECKUI TOK B BaKyyMe.
CBolicTBa JIEKTPOHHBIX ITyYKOB

18.04.2024

61

HOJ’IyrIpOBO,Z[HI/IKI/I, HUX COOCTBEHHAs U

bu6nmoreka [JOK



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

npUMecHas poBouMocThb. CBoiCTBA 24.04.2024 | https://m.edsoo.ru/ff0c84ae
p—n-nepexona.
[TonynpoBoAHUKOBBIE TPUOOPHI
DIEeKTPUYECKUM TOK B PaCTBOpaXxX U

62 pacIiuiaBax 3JeKTPOJIMTOB. 1 bubnuorexa [JOK
DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI. 25.04.2024 | https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUM TOK B razax.

63 CamoCTOSITENbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSITENIbHBIN pa3psil. 29.04.2024 | https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpuyeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHenue. [IpaBuiia TeXHUKH 30.04.2024 | https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubnmuorexka [JOK
«INEKTPOIMHAMUKAY 07.05.2024 | https://m.edsoo.ru/ff0c88be
KounTponbnas pabora no teme

66 «Qnekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
3neKTpuieckuil Tok. Toku B 08.05.2024 | https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpPelax»

67 PesepHbliil ypok. KonTpoiabHas 1 bubnunoreka [JOK
pabota no Teme "DnekTpoauHamMuKa" 15.05.2024 |  https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O0oOmaronmii ypok 1 bubnuoreka [IOK
o TemaM 10 kiacca 16.05.2024 | https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie H3yYeHHUs o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautHoe 1oJie. 1 0 0 bubmmoreka [{OK
BexTop MarHuTHOW MHAYKLUU. 04.09.2023 | https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW WHAYKIIHHU
MarauTHO€ 10Jie MPOBOJIHUKA C

5 TokoM. OmbIT Dpcrena. 1 0 0 bubmuorexa [JOK
B3anmopaericTBre mpoBOAHUKOB C 05.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 0 1 bubnuoreka [IOK
MAarHUTHOTO IOJIS KaTYLIKU C TOKOM)) 11.09.2023 | https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 0 1 bubnuoreka [JOK
«Hccnenosanue gelcTBUA 12.09.2023 | https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM»

JlelicTBMEe MarHUTHOTO IOJIS HA

5 JBUKYILYIOCS 3apsSKEHHYIO YacTHILY. 1 0 0 bubnuoreka [IOK
Cuna Jlopenna. PaboTa cubl 18.09.2023 |  https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAyKus. [Totok

6 BEKTOpa MarHuTHOM uHAYKIMu. IC 1 0 0 19.09.2023

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykuuu Papanes

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

26.09.2023

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

NuayKTUBHOCTSB. SIBIEHUE

camonHaykuuu. DJ1C caMOMHAYKIUY.

SHCpFI/IfI MaravuTHOI'O I10JIA KaTyHIKHU
C TOKOM. SHCKTPOMaFHI/ITHOG II0JIC

27.09.2023

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

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

02.10.2023

10

O6o0maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

03.10.2023

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

11

KonTtponpHas padoTa 1o reme
«MarauTHo€ I0JI€E.
DneKTpOMarHuTHasK UHIYKITUS

09.10.2023

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

12

CB0OOTHBIE MEXaHUYECKHE
kosnebanus. 'apmMoHnyeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHUM.
[IpeBpanienue sHepruu

10.10.2023

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

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojeOaHHii rpy3a Ha
HUTH OT JUIMHBI HUTU ¥ MaccChl Tpy3a»

16.10.2023

14

Konebarenbublit KoHTYp. CBOOOHBIE

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



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

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMAriMTHBIMU KoJIe0aHUSIMHU

17.10.2023

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUA SHECPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

23.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KoJebaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3onanc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

24.10.2023

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

17

[Tepemennsblii Tok. CHHYCOUIATbHBINA
MepeMEeHHbINA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JefcTByIOlIee 3HAUeHHUE CUITBI TOKA U
HaMpsHKEHUS

08.11.2023

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

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

09.11.2023

19

YCTpOHCTBO U IPaKTHYECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOIO TOKA,
JIMHUH dJIEKTpoIepe1ad

13.11.2023

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

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynpTypa ncnonpzoBaHus
JIEKTPOIHEPTUH B TOBCEIHEBHOM
KU3ZHU

14.11.2023



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

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuos.

21 CxopocTh pacnpocTpaHEHUs U AJIMHA bubmorexa LHOK
P pactipoctp 8 20.11.2023 | https://m.edsoo.ru/ff0cca54
BoJHBL. [lomepednbie u mpoaoIbHBIC
BOJIHBI
29 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh bubnuoreka [JOK
3ByKa. BeicoTa ToHa. TeMOp 3ByKa 21.11.2023 | https://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIE BOJHBI, UX
23 cBOMcTBa 1 cKopocTh. [1Ikana brbmmorexa [OK
POCTE- 27.11.2023 | hitps:/m.edsoo.ru/ffoccfe0
AJIEKTPOMArHUTHBIX BOJTH
[TpuHIUIIBE PaTUOCBI3N U
24 .P
TeJNeBUICHUS. Pa3BuTHe CpesicTB 98 11.2023
cBs13U. Pagnosiokamuys
o5 KonTtponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBD» 04.12.2023 | https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
TodeuHblil HICTOYHUK cBeTa. JIyu 05.12.2023 | https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
27 oTpaxeHnus cBera. [loctpoeHue bubmorexa HOK
P . P 11.12.2023 | https://m.edsoo.ru/ff0cd4e0
M300paxKeHuil B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [TonHoe
08 BHYTpeHHee oTpakeHue. [IpenenbHblin bubnuoreka [IOK
YTOJI IOJIHOTO BHYTPEHHETO 12.12.2023 | https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 JlaGopatopHnas pabora «3mepenue bubnuorexa [IOK
MOKa3aTes NPeJTOMIICHHS CTEKIa 18.12.2023 | https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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30

JIunzel. [locTpoenue nzodpaxeHuii B
nuH3e. PopMysia TOHKOMW JIUH3BI.
YBenuueHue JIMH3bI

19.12.2023

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

31

Jlaboparopuas padoTa
«HccnenoBanue CBOKMCTB
M300paKeHUH B JIMH3AX)

25.12.2023

32

Hucnepcus csera. CI0XKHBINA COCTaB
6enoro ceera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucnepcuu
CBETa»

26.12.2023

33

WNnrtepdepenmus creta. dudpaxmus
ceta. Judpaknuonnas pemeérka

10.01.2024

bu6moreka [IOK
https://m.edsoo.ru/ffOced22

34

[TorepeyHOCTh CBETOBBIX BOJIH.
[Tongpuzanus cBera

11.01.2024

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

35

OnTuueckue MpuOOPhI U YCTPOUCTBA
U yCJIOBHS X 0€30MacHOTO
MIPUMEHEHUS

15.01.2024

36

['panupl MPUMEHUMOCTH
KJlaccuueckoi Mexanuku. [locTynatel
CHeIHalIbHON Teopun
OTHOCHUTEIIbHOCTH

16.01.2024

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

37

OTHOCUTENBLHOCTD OJHOBPECMCHHOCTH.

3amensieHne BpEMEHH U COKpalleHUe
JUIAHBI

22.01.2024

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

38

3Hepr1/m 1 UMITYJIBC peJIHTI/IBI/ICTCI(Oﬁ
YaCTHUIIBI. CBs3b MaccChl C 3Hepr1/16171 151
HUMITYJIbCOM. 3Hepr1/151 IIOKOA

23.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cfc68

39

KonTtponsHas padora «OnTHka.

bu6nmoreka [JOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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OcHOBBI cnienMaNbHOM Teopun 29.01.2024 | https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®ortonsl. opmyna [1nanka. Sneprus bubnuorexa [JOK
1 UMITYJbC (poTOHA 30.01.2024 | https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE Bu6 110K
HOJINOTEKA
41 .0 A.T.
(orodpperra. OnbITs 05.02.2024 | https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTodrpdexra. YpaBHeHue
42 BﬁHHHEE;a ;ﬁ%¥OTOWb£GKTa brbmmorexa LTOK
8 ' 06.02.2024 | https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
HaBnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XuMuueckoe JIeHCTBHC bubnmorexa [IOK
AERE: 8 12.02.2024 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
44 MPAKTUYECKOE MPUMEHCHHE:
(dhoToseMeHT, (HOTOIaATIHK, 13.02.2024
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemenne 3agau mo reme «91eMEHTHI bubnuoreka [JOK
KBAHTOBOM OMTHUKM 19.02.2024 | https://m.edsoo.ru/ff0d0302
Monenb atoma TomcoHa. OTBITEL
46 Pezepdopna o paccesHuio 0-4acTu bubmorexa HOK
PROPA P H 20.02.2024 | https://m.edsoo.ru/ff0d091a
[InanerapHas Mojenb aToMa
bu6mmoreka [JOK
47 Hocrynarst bopa 26.02.2024 | https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornomieHrne GoTOHOB
48 IIPH NEPEXOJE aTOMa C OJTHOTO bubnuorexa [IOK
YPOBHS SHEPTUM Ha Apyroi. Busl 27.02.2024 | https://m.edsoo.ru/ff0dOafa

CIIEKTPOB



https://m.edsoo.ru/ff0cf6f0
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49

BousHOBBIE CBOMCTBA yacTUll. BOoJIHBI
ne bpoitns. KopnyckyisipHo-
BOJIHOBO nyayin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE HU3JTy4CHHE

04.03.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaIMOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenenenuto
COCTaBa PaJIMOAKTHUBHOTO U3ITy4YeHUS

05.03.2024

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

51

CaoiicTBa anbda-, 6era-, raMmma-
n3inydyeHus. BousHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBbI

11.03.2024

52

OTKphITHE TPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIN M TIO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uzinydeHue

12.03.2024

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

53

DHeprus CBsS31 HyKJIOHOB B sifIpe.
Snepubie peakuuu. AnepHblid
peakrtop. [IpoGnembl, IEpCEKTUBHI,
9KOJIOTUYECKHE aCTICKTHI SACPHOM
SHEPTEeTHKHU

18.03.2024

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

54

OnemeHTapHble yacTULbl. OTKpPBITHE
NO3UTPOHA. MeTo 16l HAaOMI0ICHUSI U
PErucTpanyy dJIEMEHTAPHBIX YACTHILI.
Kpyraslii cton «PyH1aMeHTalIbHbIE
B3auMoJeincTBUd. EqMHCTBO
(bu3n4ecKoi KapTUHBI MUPay

19.03.2024

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

55

Bun 38é3aH0r0 HeOa. Co3Be3mus,
SIpKUe 3BE3/TBI, TUIAHEThI, UX BUIAUMOC
nexenue. CollHEUHas cucTeMa

03.04.2024



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Coumnne. CoyiHeyHast aKTUBHOCTb.
Ncrounuk sneprun CoJiHua U 3BE3]T

05.04.2024

57

3BE3/1bl, ©X OCHOBHbIE
XapaKTePUCTHKU. 3BE3/IbI TTIaBHOM
MOCJIeIOBATeILHOCTH. BHYTpeHHEE
cTpoenue 38&311. COBpeMeHHbIE
MIPEJICTABJICHHS O TIPOUCXOXKICHUU H
spomoruu CoHIa U 3BE3]]

08.04.2024

58

Mneunsiii [Iyre — Hama ['anakTuka.
Tlonoxxenue u nBmxenne CoiHIA B
lNamaktuke. ['anaktuku. Y€pHble
JIBIPBI B A7Ipax rajdakTHK

09.04.2024

59

Bcenennas. Paz0Oeranue rajakTHK.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

15.04.2024

60

Hepemennsie npo0ieMbl acTpOHOMUU

16.04.2024

61

KonTtponbHas padoTa «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

22.04.2024

62

O6o06maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COTMATLHON U
ITHYECKOH cdepax esTeIbHOCTH
YJeJoBeKa

23.04.2024

63

O6o6maromuii ypok. Ponb 1 Mmecto
(U3UKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

29.04.2024




64

O6o06maromuii ypok. Poib
(bu3nvecKoit Teopun B
(hopMupOBaHUM TIPEACTABICHUN O
¢bu3nvecKkoil KapTHHE MUpPa

30.04.2024

65

Oo6o06maromuit ypok. Mecto
(u3nueckoil KapTUHBI MHUpa B 00IIEM
psiTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEACTABICHUNA O IPUPOIE

06.05.2024

66

PesepBHBIi ypok. MarautHoe nouie.
DNeKTpOMarHuTHask UHIYKIUS

07.05.2024

67

Pe3epBHbiil ypok. Ontuka. OCHOBBI
CIIeIMAIbHON TEOPUU
OTHOCHUTEIILHOCTH

13.05.2024

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3NKHU

14.05.2024

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




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

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. oz
penakmueit [laphentreBoit H.A., AkuinonepHoe obmectBo «M3aaTenbcTBO
«IIpocsewmenue»

» Gusuka, 11 knace/ Maxumes I'.J1., byxosues b.b., YUapyrua B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmiectBo «M3aaTenbcTBO

«HpOCBGIIICHI/IC»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

Caypos [0.A.®uzuka 10 knacc BA3OBBIU U VTJIYBJIEHHBIA YPOBHU
Kiaccuueckuii kype. [loypounbie pa3paboTKu K yUeOHUKY

I'. 5. Msakumesa, b. b. byxosnesa, H. H. CoTckoro/ AxknironepHoe 00111ecTBO
«M3parenscTBO «IIpocBemenuey.

Caypos 0.A. ®usuka 11 knacc BA3OBBIN U YTJIYBJIEHHbBIM YPOBHU
Knaccuuecknii kypc. [loypounsie pa3paboTku K y4eOHUKY

I'. 5I. Msakumesa, b. b. byxosnesa, B. M. Hapyruna/ AkiimoHepHoe 00IIeCcTBO

«M3parenscTBO «IIpocBemenuey.

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



https://phystech-union.org/vyxodi-reshat/
https://olimpiada.ru
https://ege.sdamgia.ru
https://oge.sdamgia.ru

http://fcior.edu.ru

http://www.fizika.ru






