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HOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpOBHE CpeIHEro oO0Iero oOpa3oBaHHS
pazpaboTaHa Ha OCHOBE IOJIOXKEHMH U TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS OCHOBHOM
obOpasoBaTenbHOM Tporpammel, mnpeactaBieHHBIXx B DPI'OC COO, a Takke ¢ yuérom
(benepanbHOl paboyeil MporpaMMbl BOCHHUTAHUS M KOHIICTIIUM TPENoJaBaHUsA y4eOHOTO
npenmera «®@usuka» B oOpa3zoBaTenbHbIX opraHmzanusx Poccuiickoit  ®enepanuu,
pealn3yoNMX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Copnepxanue mporpaMMbl 1Mo (u3MKe HampaBieHO Ha (OPMUPOBAHUE €CTECTBEHHO-
HayyHOU KkapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usznke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. [Iporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM ®I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, NMPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOydeHUs, a TakKKe YYUTBHIBAET HEOOXOIMMOCTh peaju3ali MEKIIPEIMETHBIX
cBs3ell (PM3MKH C E€CTECTBEHHO-HAyYHBIMH YUE€OHBIMHU TIpeAMeTamMu. B Heil ompeaensroTcs
OCHOBHBIC 1€ M3y4eHUs (PU3MKK HAa ypOBHE CpEIHEro oO0mero oOpa3oBaHUSs, IUIAHUPYEMbIC
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, METalpeAMeTHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3MKe BKIFOYACT:

® IJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (u3uku Ha 6a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE PE3YAbTATHI MO rojiaM OOyUeHUs;

e cojepxaHue yueOHoro npeamera «Pusnkay no rogam oOydeHusl.

®du3zrka Kak HayKa 0 HauOoJee 00IKX 3aKOHaX MPUPOJIbL, BBICTYIAs B Ka4yeCTBE y1eOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHUI 00 OKpYKarolleM MHpE.
konpHBIA Kypc (UMK — CHUCTEMOOOpA3YIOUIUN s E€CTECTBEHHO-HAYUHBIX YUeOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBICHUH, N3ydaeMbIX
XUMHeH, Ouosoruel, pusnueckoi reorpadueid u acrponomueil. Mcnonp3oBaHue U aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW OMpeleNsieT XapakTep U pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe DJHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHasoB C 3alaHHBIMU CBOWCTBAMU U Apyrux. M3yduenue pu3nku BHOCUT OCHOBHOMW BKIJIAJl B
(hopMHpOBaHKE €CTECTBEHHO-HAYUYHON KapTHHBI MUpPa 00yJaromuxcs, B GopMupoBaHUEe yMEHUN
MPUMEHSTh HAYYHBIM METOJ MO3HAHUS TIPU BHITIOJHEHUHU UMHU Y4eOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca ¢u3uKu Ui YpOBHS cpelHero o0mero o0pa3oBaHus MOJOKEH s UieH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €M0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEM KypcC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCeX pa3fesioB (U3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, Tak U
COBpEMEHHOM (PU3UKH.



Hoes cenepanruzayuu. B cOOTBETCTBUH C HEW MaTepuall Kypca (GU3UKH 0ObeAMHEH BOKPYT
¢usnueckux Teopuil. Bemymumm B Kkypce sBuseTcs (OpMUpOBaHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoesn eymanumapuzayuu. E€ peanuzanus NpeanosaracT UCIOJb30BaHUE T'YMaHUTAPHOTO
noTeHuana (Gu3ndeckoi HayKu, OCMBICIICHUE CBS3HM Pa3BUTUS (PH3HUKH C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTUYECKUMU TIPOOIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc GU3nMKu mpeanoiaraeT 3HakOMCTBO C HTMPOKHM
KPYrOM TEXHHYECKUX M TEXHOJIOTHYECKHUX MPHIIOKEHUH N3YUYECHHBIX TEOPHH U 3aKOHOB.

Hoes osronocuzayuu peanusyercs IOCPEICTBOM BBEIEHUS DJIEMEHTOB COJEp)KAHUS,
MOCBSIIEHHBIX JKOJOTHYECKHUM MpPOOIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTUH, a TaKkke 00CyX AeHUsI MPo0IeM pallMOHAIBLHOTO MPUPOOIIOJIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

CrepXHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEero oouiero oopazoBaHus
SABIAIOTCS (u3nyeckue Teopuu ((GOpMUPOBAHME TMPEACTABICHUI O CTPYKType MOCTPOEHUs
¢u3nveckoil Teopuu, poiM (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O IMPHPOJIE, TPaHUIAX MPUMEHHUMOCTH TEOPHH, IUTS ONMHCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IeITeIbHOCTHBIN MOAX0/ B Kypce (PU3UKU peann3yercs Mpexae BCero 3a cuér
OpraHM3aliy 3KCIePUMEHTAIbHON NesTeNbHOCTH oOydaromuxcs. [y 6a30Boro ypoBHsSI Kypca
(GU3UKH — ITO HCMOJIB30BAHMUE CHUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
abOpaTOPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OONIUN CIHCOK
YYCHHYECKUX MPAKTUUECKUX paboT. Brifenienne B yka3aHHOM IepedyHe JIaDOpaTOPHBIX padoT,
MPOBOJUMBIX JUII KOHTPOJII M OLIEHKH, OCYIIECTBIISIETCS Yy4YaCTHMKaMU 00pa30BaTeIbHOIO
mporiecca UCXOAsl U3 0COOCHHOCTEH MIIaHWPOBaHUS M OCHaleHus kabunera ¢usuku. [Ipu sTom
obecrieunBaeTcs OBJIaJiIeHHE OOy4JalONIMMUCS YMEHHSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
UCCIIEIOBAaHUS 3aBUCUMOCTEN (PU3UYECKHX BEJIMYMH U IOCTAHOBKY OIIBITOB IO MPOBEPKE
MPeII0KEHHBIX TUIIOTE3.

Bonpiioe BHUMaHKME yAeseTCs peUIeHUI0 PacYETHBIX M KaueCTBEHHBIX 3an1ad. [Ipu stom
JUIA PacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIIOTCS 3a/1a4M C SIBHO 33JaHHOM (pU3MUECKON MOJEIBIO,
MO3BOJISIIOIINE MPUMEHSTh H3YUYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH Kak M3 OJIHOTO pasjena
Kypca, TaK U UHTErpupys 3HaHUS U3 pPa3HbIX pa3aeioB. J{Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISIOTCS. 3a/laHusl Ha OOBSICHEHHWE NPOTeKaHWs (QUINYECKUX SBJICHUM W TPOIECCOB B
OKpY)Kalollel >KU3HH, TpeOyrolue BbiOOpa (u3Mueckod MoJenu jsl CUTyalluu TMPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k MaTepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 yueOHOro mpoiecca 0a30BbIH YpOBEHb Kypca (M3MKH Ha YpPOBHE CPEIHETro
obmiero o0pa3oBaHUs JOJKEH M3Y4aThbCs B YCIOBHUSX MPEIMETHOrO KaOWHETa (PU3UKU WM B
YCIOBUSX MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO UKIa. B xabunere
(GU3UKN TOKHO OBITh HE00X0AUMOE JTabopaTopHOE 000PYJOBAHKE /TSl BHITTIOTHEHUS YKa3aHHBIX
B 1porpaMMe Mo (U3MKE YYEHHUECKUX TPAKTHUYECKUX paboT M JIEMOHCTPALMOHHOE
obopynoBaHue.

JleMoHCTpalMoHHOe 000pynoBaHME (OPMHUPYETCS B COOTBETCTBUM C MPUHLHUIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHeYnBaeT MOCTAHOBKY MEPEUUCIEHHBIX B MIPOrpamMMe 1o
¢u3MKe KIIOYEBBIX JEMOHCTpAalMH s MCCIEJOBAHUS HM3y4aeMbIX SBJICHHH M IPOLECCOB,
SMIIMPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUH.



JIaGopaTtopHoe 00OpyAOBaHHE Al YICHHYECKHX IMPAKTUYECKHX PadoT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M OOECmeyMBaeTcss B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1IabOpaTOpHOTO OOOpYIOBaHUS JOJDKHBI OBITh
MOCTPOEHBl HAa KOMIUIEKCHOM HCIOJb30BAHUU AHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a TaKKe
KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIETISIMH U3YyUeHHSI (PU3UKH B 00111eM 00pa30BaHUM SIBIISIOTCS:

dbopMupoBaHHe HHTEpeca M CTPEMIICHHS OOydJalomMXCs K HAyYHOMY HW3YYEHUIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUH O HAaydyHOM METOJe TIO3HAaHUSA U (HopMUpOBaHHE
HCCIIEIOBATENILCKOIO OTHOIIEHUSI K OKPYXKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHNE HAyYHOTO MHPOBO33PEHUSI KaK pe3ylbTaTra U3y4e€HHUs OCHOB CTPOCHMUS
MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (DPM3HKHY;

(hopMHpOBaHHE YMEHUN OOBACHATD SBJICHUS C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUHN U
Hay4YHBIX JI0Ka3aTeIbCTB;

(hopMHpOBaHHE MPEACTABICHUIN O POIM GU3MKU JUISL Pa3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTiokeHne 3TUX Meneld oOecrieyrBaeTcss PEelIeHHeM CIEAYIOINUX 3a/1ad B Tpolecce
M3y4YeHus Kypca (U3HKH Ha YPOBHE CPETHETO 00IIEero 00pa3oBaHus:

pHOOpeTeHne CUCTEMBI 3HAHUM 00 oOIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUAX, BKIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (PU3HUKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(YU3HKHY;

¢dbopMupoBaHHE YMEHUH MPUMEHATh TEOPETUYECKUE 3HAHUA sl  OOBSICHEHUS
(Gu3n4ecKux SBIEHUM B MNpUpOAE U JUIsl NPHHATUS IPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HH;

OCBOEHHME CIIOCOOOB pEIIEHUS pPa3IMYHbIX 3aJad C SBHO 3aJaHHON (u3nyecKon
MOJIENbIO, 3a/ad, MOJPa3yMEBAIOLUIUX CAaMOCTOSTEIbHOE CO3JaHHe (PU3HUYECKOH
MO/IENH, a/IeKBaTHON YCIIOBUSAM 3a/1a4H;

[IOHMMaHUe (PU3MYECKUX OCHOB W HPUHIMIIOB JEHCTBUS TEXHUUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX ITPOLIECCOB, UX BIUSHHS HA OKPYKAIOLIYIO CPENY;

OBJIAZICHUE METOJAMH CaMOCTOSITENIbHOI'O IJIAHUPOBAHUS U MPOBENEHHs (PU3NYECKUX
SKCIEPUMEHTOB, aHalIM3a W  UHTepHperauuu  UHPOpPMALUH,  ONpeAeieHus
JIOCTOBEPHOCTH IOJyYEHHOTO pe3ysIbTara;

CO3/IaHU€ YCIOBUU JUISL pa3sBUTHUS YMEHMHM MPOEKTHO-UCCIIEI0BATENbCKON, TBOPUECKON
JEeSATeIbHOCTH.

Ha uzyuenue ¢usuku (6a30BbIii ypoBEHb) Ha ypOBHE CpeAHEro oOmiero odpazoBaHUs
oTBoauTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme no Gusuke rnepeueHs 1a00paTOPHBIX U MPAKTUIECKUX PabOT
SBJISIETCS PEKOMEHIOBAHHBIM, YYHMTETbh JeaeT BBIOOp MpOBeAeHHUS Tab0paTOpHBIX padoT u
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEH 00yUYaroMInXCs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHUNA M mpolieccoB. Haydnsie rumnote3sl. Pusndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HYECKHX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Ponp u mecto us3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpPa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE ATYUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpoCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUH Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMenieHu 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJWHEHHOE NBIWKEHHE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U MEPEMEILIECHUS] MATEPUAIBbHON TOYKH OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MAaTepUAIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAas cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMHuTensHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: CIUIOMETp, ABUKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHHEMATUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHI ¢ UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C IIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
HayaJbHON CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.
N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa



[Ipunnun otHocutensHOcTH [anwies. [lepssiii 3akoH HeroToHa. MIHEpLIHanbHbIe CUCTEMBI
OTCYETA.

Macca Tema. Cwuna. [lpunnun cynepnosunuu cui. Bropoi 3akon Hbrorona st
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH HproTOHA [1711 MaTE€pUaIbHBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenne. Buabl TpeHust (Iokos, ckojbxeHHs, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cua TpeHHsI CKOJIBKEHUsS U cuiia TpeHus mokos. Kospdumment tpenns. Cuia cOnpoTHBICHUS
IIpU IBUKEHUH TeJa B )KUIKOCTH WM rase.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT cHIIBl OTHOCUTEIBHO OCH BpameHus. [lmewo cwiibl. YcnoBus paBHOBeCHUs
TBEPAOTO Tea.

Texnuueckue yCTpoiiCTBAa M MpPaKTUYECKOE NPUMEHEHUE: MOJIINUIIHUKH, JBH)KEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMO/ICCTBYIOIINX TEJT.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT JehopMalHu.

HesecomocTts. Bec Tena npu yCkOpeHHOM MOAbEME U TTaJICHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBust paBHOBecUd TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U PE3UHOBOM
oOpasrie, oT ux aehopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonbl cOXpaHeHUus 6 MeXaAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTeMbl MaTepUaIbHBIX TOUeK. IMIynbc CHIIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHUs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIEI.

Kunernueckas sHeprus MaTepuaabHOW TOYKU. TeopemMa 00 M3MEHEHHH KHHETHUYECKOMN
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnansHas s3Heprus ynpyro ae(opMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnManpHble W HEMOTEHIUANbHbIE CHIIBL. CBsi3b PabOTHl HEMOTEHIUAIBHBIX CHI C
W3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI TEJ. 3AKOH COXPAHEHUSI MEXAaHUUYECKOM HEPIUN.

Yupyrue u Heynpyrue CTOJIKHOBEHHMSL.

TexHuueckre yCTpONCTBA U INPAKTUUECKOE NPUMEHEHHE: BOJOMET, KOIEpP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexoa MOTEeHIMAILHOM PHEPTUU B KUHETUYECKYIO M 0OpaTHO.
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Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenne aOCOIMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIpPUMEPE PACTSKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoaekysipHasi puznka u TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHYECKOM TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkenue. Huddysus. XapakTep ABWKCHUS U B3aUMOJICHCTBHS YaCTHUIL
BemiecTBa. MoJieTl CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca um pa3mepbl Mosekyn. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TemnmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcus.

Mogens uaeansHOoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHHETHYECKON TEopuun
UJeaTbHOTO Ta3a. AOCONIOTHAs TeMIeparypa Kak Mepa CpeaHed KHHETHYECKOW JHEepruu
TEIUIOBOrO JABWKEHHWS dvactull rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBunenune MenneneeBa—Knaneiipona. 3akoH [JanproHa. M3omponecchl B UAEaIbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMa,
n30x0pa, u3obapa.

Texaudeckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢Gotorpaduu MoKy
OPraHN4YeCKUX COCTMHEHUH.

OmnbITel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIECKYISPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTIOCTPUPYIOLIAsk IPUPO/LY JABJIEHUS ra3a Ha CTEHKHU COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSHUS UICATIBHOIO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid oO0bEma
KOMHAaThI, JaBJICHUS U TEMIIEPATYphl BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMU COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3meHenus. KonndyectBo TemioTsl U paboTa. BHYTpeHHAS sHEprus 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buasl Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIyUeHUE. Y JelIbHast
TEIII0EMKOCTD BellecTBa. KolnuecTBo TEMIOTHI pH TeIUIonepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHaMmuku. [IpuMmeHeHue
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTaus padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPHUPOIE.

TennoBbie MamuHbL. [IpuHIUTIBL NeiicTBUS TeMIOBbIX MamiuH. [IpeoOpa3oBanust SHEPTUU B
TeruioBbIX MamuHax. Koadduument nonesnoro aeiictBus teruioBoit Mammubl. [{ukn Kapho u
ero K03 QUIMEHT MOJIe3HOTO JeHCTBHSI. DKOJIOTUIYECKHE MPOOIEMBbI TETIOOHEPT€TUKH.



TexHuueckre YCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
cropanusi, OITOBOU XOJIOJWIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEW SHEPrud Teja NpPHU COBEPIICHUH pabOTHI: BBUICT MPOOKH M3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBaHue >upa B JaTyHHOW TpyOKe MyTEM
TpeHus (BUICOJEMOHCTPALINS ).

W3menenne BHyTpeHHEN aHepruu (TemrepaTypbl) Teja pu TeIonepeaaye.

OmnbIT 10 aMadaTHOMY PACIIUPEHUIO BO3/yXa (OTBIT C BO3AYITHBIM OTHUBOM).

Mopenu nmapoBoi#t TypOUHBI, ABUTATENSI BHYyTPEHHETO CrOPAHHUs, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeII0OEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Pazosvie nepexoovl

[TapooOpazoBannie u KoHAeHcarus. Mcmapenue u  kuneHue. AOCOJIOTHasT U
OTHOCHTEJbHAS BIIAXXHOCThH BO3ayxa. HachleHHbIN map. Y aenpHas TEIioTa mapooopa3oBaHus.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucrammuyueckue u amopdHbie Terna. AHH30TPOIIHS CBOMCTB KPUCTAILIOB.

Kunkue kpucramisl. CoBpeMeHHble MaTepuaybl. [lmaBneHume M Kpuctaumszauus. Y aenbHas
TeruioTa rasiaeHus. Cyomumanus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.
TexHnueckre ycTpOHMCTBA M NPAKTHYECKOE NPUMEHEHUE: TUTPOMETP M IICUXPOMETD,

KaJIOpUMETP, TEXHOJIOTHH MOJIY4CHUSA COBPEMECHHBIX MaTcpuraioB, B TOM YHUCJIC
HaHOMAaTcpHrajioB,  HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu NOHMKEHHOM JaBJICHUH.

CriocoOb1 M3MEPEHUS BIAKHOCTH.

HaGnronenue nHarpeBaHus U TUTaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMoHCTpaIys KpUCTaIOB.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3mepeHune OTHOCUTEILHOM BIAKHOCTH BO3IyXa.

Pasznen 4. diiekTpoauHaMHuKA

Tema 1. dnekmpocmamuka

DnekTpu3aiusa Tel. OJeKTpudyeckuil 3apsan. JlBa Buaa SIEKTPUYECKUX 3apsJIOB.
[IpoBOAHMKH, AUIEKTPUKHU U TIOJYIIPOBOJHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

B3aumopeiicteue  3apsipoB.  3akoH  Kymona. TodeuHbll  3iIeKTpUYECKHM  3apsi.
Onektpuyeckoe mnoJe. HanpsxEHHOCTh anekTpudeckoro mnonis. [lpuHnun cynepno3unuu
JNEKTPUUECKUX NToJIeN. JIMHMN HanpsHKEHHOCTU AJIEKTPUUECKOTO TIOJISL.

PaGora cun onektpoctatnueckoro mousa.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOIHMKH U TUAIEKTPUKHU B JIEKTPOCTATUYECKOM T0JIE. [udnekTpuueckas NpOHUIAEMOCTb.

OnektpoéMKkocTh. KoHzaeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHJEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCATOPA.

TexHuyeckue ycTpoWCTBAa M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBATIHHBIN
amnmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu



YeTpoCTBO U IPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3aumoielicTBre HadIEKTPU30BAHHBIX TEJL.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOAHMKH B 3IEKTPOCTATHUECKOM MOJIE.

DNeKTpOoCTaTUYECKas 3alluTa.

JInJIeKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTD  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAM  TUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U IUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. [locmosannwtii 3nekmpuueckuii mok. Toku 6 paznuunsix cpeoax

DNEeKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHMS AJIEKTPHUUECKOTO TOKA. MICTOUHMKHM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hamnpspkenue. 3akon Oma 1t ygacTka 1emnu.

DneKTpuyecKoe COINPOTHUBIICHUE. VYaensHoe COTIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anektpuueckoro Toka. 3akoH Jlkoyns—JleHnia. MOIHOCTh AIEKTPHUYECKOTO TOKa.

DNEeKTPOABMKYIAs CHJIAa M BHYTPEHHEE COMPOTUBIICHUE MCTOYHHUKA TOKa. 3akoH Oma 1ist
MOJTHOM (3aMKHYTOM) d7eKTprueckoi nenu. KopoTkoe 3aMpIkaHueE.

DNeKTpOHHAs MMPOBOJAUMOCTD TBEPIBIX METAUIOB. 3aBUCUMOCTD COITPOTUBJICHUSI METAJIIOB
oT Temreparypsl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX MW pacijlaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
Jccolranus. JIEeKTPOJIN3.

DnekTpuyeckuil ToK B razax. CaMOCTOSTENbHBIM U HECAMOCTOSTENIbHBIN pa3psaa. MoHus.
[Tna3zma.

Texuuueckne ycTpoilcTBa M MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HCTOYHHMKHM TOKa, DJEKTPOHArpeBaTe/IbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COIMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MOJIYIIPOBOHUKOBBIH IMOJI, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKSHHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS UWIMHAPUYECKUX TMPOBOJHUKOB OT JJIUHBI, IUIOMIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepuaa.

CMmemianHO€ COeIMHEHUE MPOBOTHUKOB.

[Ipsimoe m3MepeHue 3neKTpoABMAKYLIEH cuiibl. KOpoTkoe 3amMblKaHHE TallbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTb COMPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSISE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenune cMemaHHOTro COeAMHEHUSI PE3UCTOPOB.
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W3mepeHne  ANEKTPOJBIDKYLICH CHIBI HMCTOYHMKA TOKAa M €r0  BHYTPEHHEIO
COIIPOTHUBIICHUSL.

Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBS3H

Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kimacce OCyIIECTBISETCS ¢ y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonwsimusl, CBS3aHHbIE C W3YYEHMEM METOJOB HAyYHOTO MO3HAHMS:
SBIICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BEIUYMHA, 3aKOH, Teopws, HaOIroIeHHeE,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHHE.

Mamemamuxa: pelieHUE CHCTEMBbl ypaBHEHHWH, JMHEWHas QyHKIusA, mnapabdorna,
runep0oIIa, uX rpapuKh ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPhI M WX IPOCKIWU Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanuueckoe IBWKEHHE B KUBOW mpupoje, tuddys3us, ocMoc, TermiooOMeH
KUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), dJICKTPUIECKUE SIBICHUS B
YKUBOU TIPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIEeCTBA,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJICKTPOJIUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

l'eoepaghus: BNaXXHOCTh BO3/AyXa, BETPbI, 0ApOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHKUE IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEXHMKE, TOJIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHKE (pakera,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIWIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHUCIIE
HAaHOMATEepUAJIOB, U  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAJIbBAaHUKA.

11 KJIACC

Pa3znena 4. DiiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUA

ITocrostHHble MarHuTHl. B3anmojeilcTBUE MOCTOSHHBIX MarHUTOB. MarHutHoe MoJie.
Bekrop MaruuTHON nHAyKIMU. [IpyHIMT cynepno3uuyuyn MarHUTHBIX NoJiei. JIMHUM MarHuTHOM
uHAYKIMY. KapTrHa JIMHUI MarHUTHON MHIyKIUH T0JIs TOCTOSIHHBIX MarHUTOB.

MarnuTHoe 1nojie NpoBOAHMKA ¢ TOKOM. KapTuHa JIMHUM MHIYKIMU MarHUTHOTO MOJIS
JUINHHOTO NPSIMOTO NMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmopelicTBre NPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ Momyinp W HampaBicHHE. J[BWKEHUE 3apsyKEHHOW 4YacTUIBl B
OJTHOPOJJHOM MarHUTHOM moJjie. PaboTa cuiel Jlopenna.

SIBneHMe DIIEKTpOMAarHWTHOW MHAYKUUHU. [lOTOK BeKkTOpa MarHMTHOM MHIYKIHH.
ONEeKTpOABMKYIAsl CUJIa MHAYKLIMHU. 3aKOH JIEKTPOMAarHUTHOM MHAYyKuu Dapazes.

BuxpeBoe anekTpuueckoe Mose. DIEKTPOABMKYILAs CHUJa WHAYKLIUU B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYNATENBHO B OTHOPOJIHOM MarHUTHOM IIOJIE.
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IIpaBuiio Jlenna.

NunykTuBHOCTD. SIBJICHUE CAMOMHAYKIIUH. DJIEKTPOIBIKYIIAS CUJIA CAMOUHIYKIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHnuueckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHMTBHI, 3JIEKTPOJBUTrATENb, YCKOPUTEIIN IEMEHTAPHBIX YaCTHUILL, NHIYKIUOHHAs 11€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I1OJIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue HNEeKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTbD 3JIEKTPOJBIKYIIEH CHIIBI MHAYKIUA OT CKOPOCTH M3MEHEHWS MAarHUTHOTO
MTOTOKA.

SIBrieHNE CaMOMHIYKIINY.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO MOJI KaTyIIKHA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MAarHATa HAa PaMKy C TOKOM.

HccnenoBanue sBICHNS 3JEKTPOMArHUTHOW MHYKIUU.

Pasznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHvle Koaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [ apMoHHMUYeCKHe
konebanus. Ilepwon, dwacrora, ammumtyna W ¢asza kojeOanwil. [IpyKUHHBI MasSTHUK.
MareMaTuuecknii MasTHUK. YpaBHEHUE TapMOHHYECKHX KojeOanuil. [IpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii kOHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOoJIeOaTeIbHOM KOHTYype. AHAJIOTUS MEXKIy MEXaHHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanussMu. @opmynia TomcoHa. 3aKOH COXpaHEHHsI SHEPTHHM B UCATBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojeOaHUAX. BBIHYXIEHHbIE MEXaHMUYECKUE KOJIeOaHHUs.
Pe3onanc. BeiHykIeHHBIE 2IEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennbiii Tok. CHHYCOUAATBHBIN MEPEMEHHBII TOK. MOIITHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAMIPSHKCHUS.

Tpanchopmarop. IIpousBoacTBo, mepenaya W MOTPeOIECHUE DIEKTPUUECKON DHEPTUH.
DKOJIOTUYECKME PHUCKH TP MNPOU3BOACTBE 3ieKTpodHepruu. KynbTypa wHcnosib3oBaHus
AJIEKTPOIHEPTIUU B TOBCEIHEBHOM )KU3HU.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTporepeaay.

Jemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeNbHOM CUCTEMBI (MIPYKUHHBIA UM MaTeMaTHYeCKUN
MasiTHUK).

Habnronenue 3aTyxarommx KojaeOaHuii.
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HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmonenue peonanca.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOaHUsI.

OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSDKEHUST OT BPEMEHH)  JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc npu mocnegoBaTeNIbHOM COCIWHEHUM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH W
KOHJIEHCATOpAa.

Mogernb TUHUM 3IEKTPOIIepeaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B 1€MW U3 TOCIEIOBATENHHO COCTUHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60IHbL

MexaHnudeckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
u JuHa BOdHBL [lomepeunble W TpojosbHBIE BOJHBL HMHTepdepenius u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMmKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHUSI M3JIyYCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BeKTOpoB E, B, V B snexkrpomarauTHON BOJiHE. CBOWCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpPaXEHHE, TMpeloMJIeHHue, moJsipu3amnus, audpakius, wuHtepdepeHims. CKoOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTpOMArHUTHBIX BOJIH. [IprMeHeHHEe 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIB paguocBs3u U TeneBuaeHus. Paguonokanms.

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

Texnuueckue ycTpoicTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaJuoONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE MONEPEUHBIX U MPOJOIbHBIX BOJIH.

Konebmtomnieecs Teno kak HICTOYHHUK 3BYKa.

Habmronenue oTpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nuntepdepeHnu u qudpakini MEXaHHUECKUX BOJIH.

3BYKOBOH pPEe30HAHC.

Habmionenue cBSI3M T'POMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJIeOaHUH.

HccnenoBanue  CBOMCTB — DIEKTPOMAarHUTHBIX — BOJH:  OTpPaXXeHHE, MPETIOMIICHHE,
noJsisipu3anus, Audpakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJTHOPOJAHOU Cpene.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHe H300paKEHUN B IIOCKOM
3epkae.
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[Ipenomnenne cBera. 3aKkOHBI MpPEJIOMJICHHUS CBeTa. AOCOJIIOTHBIA IOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. I[IpenenbHbli yros IOJIHOIO BHYTPEHHETO
OTpaXKEHHUS.

Hucniepcus cBeta. ClnoxxHbIi cocTaB 6eoro cBera. Lser.

CoOuparomue W paccewBaromue JHH3bL. ToHKass nmH3a. DOKYCHOE pACCTOSHUE U
ONTUYECKasi CHjla TOHKOW JUH3BL. [locTpoenne n300pakeHuii B COOMPAIONIUX M PACCEUBAIOIINX
nuH3ax. PopMyia TOHKOW JIMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHMMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJIO/ICHUST MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUHHUKOB.

Hudpakuust cBera. JudpakuuonHas pemérka. YcinoBue HaOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIpH MaIEeHUU MOHOXPOMAaTHUYECKOTO CBETA Ha AU(PPAKLUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoWCTBa W NpPAKTHUECKOE NPUMEHEHHE: OYKH, Jymna, (oToarmapar,
MPOEKIIMOHHBIM  ammapar, MUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKA, JU(pPaKIMOHHAs
peméTKa, TOJIAPOUI.

Jlemoncmpayuu

[IpsimosiuHetHOE pacnpocTpaHeHUe, OTpakKeHWe M NpejomiieHue cBera. OnTuyeckue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanne cBONWCTB M300paykKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIa, TeJIECKOTA.

Hab6mronenue narepdepeHiiny ceera.

Hab6nronenue qudpaknum cBeta.

HaGnronenue aucnepcun cBeTa.

[Tonydyenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIbIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHNs CTEKIIa.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucnepcun cBera.

Pa3znea 6. OcHOBBI CIeNIHAJILHOM TEOPUH OTHOCUTEIbHOCTH
['panuibl MPUMEHMMOCTH KJIACCHMUECKOW MeXaHUKHU. [locTynarsl crnenualbHOM TEopUHu
OTHOCHUTEJIbHOCTH: HWHBApUAHTHOCTb MOJYJs CKOPOCTHM CB€Ta B BaKyyme, MPUHLUII
OTHOCHTEIBHOCTH DHHINITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILEHUE JUTHHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.

Pa3nen 7. KBanToBasi pusnka
Tema 1. Fnemenmot K6AHMOBOU ONMUKU
®ortonsl. ®opmyna [Inanka cBs3u SHEPrUu POTOHA C €TO0 YACTOTOW. DHEPTUS U UMITYIIBC
¢dorona.
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Otkpeitue u wuccnepoBanue Qoroddpdexra. Ombiter A. T. CroneroBa. 3aKoHBI
¢dororddekra. Ypapuenue DitHmTeitna 1 porosddexra. «Kpacnas rpanunay porodrddekra.
Hasnenue ceera. Onbithl [1. H. JIeGenena.
XHUMHUUYECKOE IEHCTBUE CBETA.
TexHuueckne ycTpOHCTBAa W TMPAKTHYECKOE NpUMEHEHHue: (oTorneMeHT, (OTOTaTUHK,
COJIHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
D013 PEeKT HA YCTAHOBKE C IIMHKOBOH TIACTUHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTodhDeKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmbiTel Pesepdopra nmo paccesuuto o -yactuil. I[lnanerapHas
Mozens aroma. [loctynarel bopa. M3nyuenue u norsnouieHre (GOTOHOB MpHU MEPEXOJE aToma ¢
OJIHOTO YpOBHSI B3Hepruu Ha JApyro. Buasl crnekrpoB. CHekTp ypoBHEH 3Hepruud aroma
BOJIOPO/IaA.
BonHoBBI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOW Tyaan3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TTyYCHHUE.
TexHuueckre yCTpOMCTBA M TNPAKTUYECKOE TPUMEHEHHWE: CHEKTPAJIbHBIA aHAJIN3
(criekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopaa.
Onpenenenre JUIMHBI BOJHBI Ja3epa.
Ha6nronenne nuHeHvYaThIX CIIEKTPOB U3TyICHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGnronenue nuHeH4aToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHThI,  JOKa3bIBAIOIIME  CJIOKHOCTh  CTPOEHMS  sjpa. OTtkpbiTHE
paauoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno coctapa paJioakTUBHOTO H3JIy4EHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsan sapa. MaccoBoe uucino saapa. M30Tomnsl.
Anbda-pacniaa. DNEKTPOHHBIA U MO3UTPOHHBIA Oera-pacman. ['amma-mznydenue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus CBA3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl sipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peaktop. TepmosimepHbiii cuHTe3. IIpoOmeMbl W TEPCHEKTHUBBI  SACPHOMN
OHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBI SIAEPHOMN SHEPIEeTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOIEHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
OdyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (pr3nueckoit KapTUHBI MHpa.
TexHuyeckue ycTpoNCTBa M NPAKTHYECKOE NMPUMEHEHHWE: A03MMETp, Kamepa BuibcoHa,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TYMK MOHM3UPYIOUIUX YaCTHII.
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Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTrpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU

Otanbl  pa3BUTHS  acTpoHOMuHU. [lpukinagHoe U MHPOBO33PEHUECKOE 3HAUYCHHE
ACTPOHOMHUH.

Bun 3Bé31H0r0 HeOa. Co3Besnus, sipKue 3BE3/bI, TUIAHETHI, UX BUJAUMOE JIBUKEHUE.

Comnneynas cucrema.

Connue. ConneuyHast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTePUCTUKHU. JlMarpamma «CHEKTpajJbHBI KJIacC — CBETUMOCTBY». 3BE3MbBI
TJIAaBHOM TMOCTEAO0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Ui 3BE3M TJIABHOU
nocyenoBareabHoCcTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE MPEACTaBICHUS O
MPOUCXOKACHUH ¥ 3BoJforrK COJIHIIA 1 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mnneunsiii [Tyts — Hamra I"'anaktuka. [lonoxxenne u neuxenne Coinnna B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHBIE IBIPHI B SApPaX rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaOb6na. Pasberanue ramaktuk. Teopus
Bosnemoro B3peiBa. PenmkroBoe uznydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6ieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

HaGnronenust HEBOOPYKEHHBIM TJIa30M C MCTIOIB30BAaHUEM KOMITBIOTEPHBIX MPHIIOKCHHUI
JUI OTIpeJieNIeHUs MOJI0XKEHUSI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noaymapus u sipKue 3BE3/IbI.

Ha6mronenus B reneckon Jlynsl, mianer, Maeuroro [lyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHONW U
THUYECKON cdepax IesATeNIbHOCTH 4YeJNOBeKa, pojib W MecTOo (UMK U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPOJdb (U3NYECKON Teopur B  (QOPMUPOBAHUU
Mpe/IcTaBiIeHU 0 prU3nUecKoi KapTUHE MUpPa, MECTO (PU3NUYECKON KapTHHBI MUpPA B 00ILIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEJCTABICHUN O IPUPOJE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ y4éToM
COJIep’KaTeNbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcamMH MAaTeMaTUKH, OWOJIOTHUH, XUMHUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemuuvle nowsmusi, CBS3aHHBIE C HM3YYCHHEM METOJOB HAYyYHOTO MO3HAHMS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
SKCIIEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU TI0JI00US TPEYTOJIBHUKOB, OMIPEIeIeHNe TUIOMIAIU TUIOCKUX GUryp u o0béma Ted.

buonocus: snekrpudeckue SBICHUS B XUBOW MNpUpoje, KoleOaTenbHbIE IBUKEHUS B
KUBOW TMPUPOJIE, ONTUYECKUE SIBJIECHUS B KUBOM MpUPOJE, NEHUCTBHE paJUallMM Ha KUBbIE
OpraHU3MBbI.

Xumusi: CTpOEHHE aTOMOB W MOJEKYJ, KpUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUTMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAU3.
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Tl'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MArHUTHBIX Py, GoToCchEMKa 3eMHOMN
IIOBEPXHOCTH, IIPEACKA3aHNE 3EMIICTPACECHUN.

Texnonozusn: TMHUM BIEKTPOIIEpENay, T€HEPaToOp MEPEMEHHOIO TOKA, DJICKTPOABUIATED,
WHAYKIIMOHHAS TMeYb, pajnap, paJAuoONpUEMHHK, TEJIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN armapar, BOJIOKOHHAS OTITHKA, COJIHEYHAas OaTapest.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IMPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenune yuebHOrOo mpenaMera «Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEJAMETHBIX 00pPa30BaTEIbHBIX PE3YIIHTATOB.

JJMYHOCTHBIE PE3YJBTATbBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHUS yueOHOro mpeamera «Du3uka» JOKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIMi, TO3UTHUBHBIX BHYTPEHHHX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW TMO3WIMU  OOYYaroOIIerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATCIIBHOCTh B HMHTEpEcax TIpakJIaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONM OpraHU3all1H;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHHM C HX
(GYHKIMSMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH POCCUMCKOM I'PaXKTaHCKOW MICHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYCCKOTO IOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpya0BOr0 BOCIIMTAHHUSI:

WHTEpEeC K pa3auuHbiM cdepaM TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (DM3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOODP Oymyiei
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:
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c(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYpHI, OCO3HaHHE TJO0ATBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE JICWCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMUS
LeJIed yCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

paciiMpeHHe OMbITa JAEATEIbHOCTH SKOJIOIMYECKON HANpaBJIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUH 110 (PH3HKE;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS (PU3HMUECKON HAYKH;

0CO3HAHME IICHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MpOIECCe M3ydeHHs (PU3HKH
OCYIIECTBISITH MMPOCKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh HHIMBHUIYyAIEHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
ba3oBble Joruueckue aAecTBUA:

CaMOCTOSITSIIBHO (DOPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh &
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]]aBaTh TapaMeTPhl U KPUTEPUH UX JTOCTIDKCHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPHUBACMBIX (PH3NICCKUX SBICHUSX;

pa3pabaTeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUATbHBIX
Y HeMaTepHaIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JIESITECIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJITATOB IIEJISAM,
OIICHUBATh PUCKHU IMOCJICACTBUI NCATEIHHOCTH;

KOOPAMHUPOBATh M BBINOJHATH PAb0OTy B YCIOBUSX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciienoBarebcKHe N1eliCTBUA

BJIQJIETh HAYYHOH TEPMHHOJIOTHEH, KIIIOUEBBIMH IMOHATUSIMH M METOJIaMU (DU3HYECKOI
HayKH;

BJIaJIETh HaBBIKAMHU Y4YEOHO-HCCIICIOBATEILCKON M MPOCKTHOM NEATEILHOCTH B 00J1aCTH
(hU3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIIBHOMY IOMCKY METOJIOB PEIICHUS 3a1a4
(DMBUYECKOTO COCpKAHUS, TPUMEHEHUIO Pa3IMYHBIX METOI0B ITO3HAHMS;

BIIAJIETh BUJAMU JIECATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €ro HMHTEPIpETaIHH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3jIMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIE MPHU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATb
rUnoTe’y e€ pelieHus, HaxXOIUTh apTryMEHThI JUIs JI0Ka3aTelbCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE peHIeHUs 3aJaud pe3ylbTaTbl, KPUTHUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BAaTEIbHOU NEATEIHHOCTH, B
TOM YHCTIE IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;
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yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEUIaraTb OPUTHHAIbHBIE OAXO0/IbI U PELICHNUS;

CTaBHUTb MPOOIEMBI U 33]]a4H, JOMYCKAIONIUE aJIbTePHATUBHbIC PEIICHHS.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU IOJTydeHHs HH(POpPMAIUN (HU3NIECKOTO COJEPIKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJISATh IOUCK, aHalIM3, CUCTEMAaTU3alUl0 U
MHTEPIpPETANIO HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTh UH(POPMALIHH;

HCII0JIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHM B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 3a/1ad C COOJI0IEHUEM
TpeOOBaHUN SPrOHOMMKH, TEXHUKH 0€30I1aCHOCTH, TUTUEHBI, pecypcocOepekeHrs, MPaBOBbIX U
THUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€301aCHOCTH;

co3ZaBaTb TEKCThl (DU3NYECKOTO COJEpXk aHWs B pa3Iu4HbIX (opmarax ¢ ydéToMm
Ha3HayeHus UWHQopMalMM U 1ENEeBOW ayIUTOPUM, BBIOMpas ONTUMAIbHYIO (QopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUA:

OCYIIECTBJISITh OOIIEHNE Ha YpOKax (PM3UKU U BO BHEYPOUHOU JEITEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOHMIMKTHBIX CUTYAIlui U CMATYAaTh KOH(QIUKTHI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJH30BAHUEM SI3BIKOBBIX
CPEACTB;

TMOHUMATh U UCIIOJIH30BaTh MMPEUMYIIIECTBA KOMAHAHOW W WHIMBUIYAIbHOW paOOTHI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBHM C y4€TOM OOIIMX HMHTEPECOB U
BO3MOJKHOCTEH Ka)KJOTO YiICHA KOJIJICKTHBA;

NPUHUMATh 1€IM COBMECTHON JE€ATEIbHOCTH, OPraHU30BbIBATH W KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUM, pACIPENENATh POJH C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KKJIOTO y4aCTHHKA KOMaHIbI B OOIIUI pe3ynbTaT
110 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBBIE IMPOEKTHI, OLIEHWBATh HMJAEH C TMO3WLUH HOBHU3HbBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh TMMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyaIUsAX,
MPOSIBJISATH TBOPYECTBO U BOOOpaKeHUE, OBITh HHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBepcaIbHbIE YUeOHbIE 1eliCTBUA
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATENIbHYIO JESITENbHOCTh B 00OJacTu (GPU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEIBHO COCTaBJIATH IUIAH PELICHUs] PACUETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;
pacmupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE JTIMYHBIX MPEATIOUTEHHIA;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelLIeHuE;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
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CHocoOCTBOBAaTh (HOPMHUPOBAHHWIO ¥ TIPOSIBICHUIO JSpyIUIUH B obnactu  (pusmkwy,

IIOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHbBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJVIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHBBI B JI€ATEIHLHOCTH, OLIEHHUBATh
COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIQJICTh HABBIKAMH TIO3HABATEIILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
Y MBICITUTEINIbHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

MCTIOJIb30BaTh MPUEMBI pe()IeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHUS [0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATD ce0sl, TOHUMAasi CBOU HEAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI JIPYTUX MPU aHATN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YPOBHSI CpellHero o01iero oopa3oBaHusi y 0Oy4arOMIMXCS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, Ipeanoaraiomuil chopMUpOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIIOYAIOIIEr0 CIIOCOOHOCTh OHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BHJICTH HAMPABIICHUS Pa3BUTHSI COOCTBEHHOM AYMOIIMOHAILHOM c(hephl, ObITh YBEPEHHBIM B ce0e;

caMoperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
W3MEHECHHSIM U TIPOSBIISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlMM, BKIIOYAIOIIEH CTpEMJIEHHE K JOCTIKEHUIO LEIH U YCIEexy,
ONTUMU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMU
JOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATbBI

K xonuy oOyuenus B 10 kijiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYaAIOUINXCA YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHUH, B MPAKTHUECKOI
NeSITeNLHOCTH JIFOZICIH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHUS HW3YYEHHBIX (U3MYECKUX MOJIeNel: MaTepuanbHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONMIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHHMSI Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOUEUHBIH AIIEKTPUUECKHUI 3aps] NpH peluIeHUU
buznueckux 3aaad;

pacrno3HaBaTh (QU3WYECKHE SBICHUSA (TPOIECCh) U OOBIACHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHUE, CBOOOJHOE TaJeHHE Tel,
JIBUKEHHE 10 OKPYKHOCTH, HHepIus, B3aumoieicteue Tten, auddysus, OpoyHOBCKoOe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tell MpU HarpeBaHUU
(oxyakieHnn), TeIJIOBOE paBHOBECHE, MCIIApEHHEe, KOHACHCAIIUS, TNIaBIIEHUE, KPUCTAILITU3aIlN,
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KUTICHUE, BIAXKHOCTh BO3JyXa, MOBBIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHWU B 3aKPBITOM
coCyzie, CBS3b MEXKIYy IapaMeTpamMH COCTOSIHMSI ra3a B H30IpPOLECCAX, 3JIEKTpU3aLMs Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIMCBHIBATH MEXAaHMYECKOE JBM)KEHUE, UCIOJb3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJla, UMIYJIbC Tejla, KHHETHYecKas
SHEPTHs, TMOTEHIMAIbHAs JHEPrus, MeXaHWdeckas paboTa, MeXaHHYecKass MOIIHOCTh; MHpHU
ONMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJIB3YEMBIX BEIMYUH, WX
0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3MUYECKYIO BEIUYHHY
C IpYTUMU BEINYHHAMU;

OTMCBHIBATH HW3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJN M TEIUIOBBIC SBJICHUS, HCIOJb3Ys
¢dbu3nveckne BENWYHMHBL: JaBICHHE Ta3a, TEMIeparypa, CpenHsisi KWHETHYeCKas DSHEeprus
Xa0THUYECKOTO JBIDKEHHSI MOJICKYJ, CpEeIHEKBaJpaTHYHAs CKOPOCTh MOJIEKYJ, KOJHYECTBO
TEIUIOThI, BHYTPEHHSISI AHEprusi, paboTa rasza, K03(pPUIMEHT MOJE3HOro AEUCTBUS TEIJIOBOTO
JIBUTATEIIS; IPY OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJB3YEMbIX BEIWYHH,
ux O0OO3HAYCHWs] W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIONINE MaHHYIO (QH3UIECKYIO
BEJIMYUHY C JPYTUMH BEITMYNHAM,

OTIMCBHIBATh M3YYEHHBIE AIEKTPHUECKHE CBOWMCTBA BEUIECTBA M DJICKTPUYECKUE SIBICHUS
(mpo1iecchl), UCIOJB3YST (PU3NYECKUE BEIMYUHBL: AIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HaNpPsOHKEHHOCTD  TIOJIS, TOTEHIMAN, PAa3HOCTh TOTCHIMAIOB; TpPH OMUCAHWU IPAaBUIHHO
TPAaKTOBaTh (U3MUECKUH CMBICI HCIOJIB3YEMbIX BEIMYHH, WX OO003HAUEHUS W CIHHUIIBL
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETHYMHY C IPYTUMH BETHINHAMH,

aHAIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, MCIOJb3yd (DPU3MUYECKHE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMupHoro TaroteHus, |, Il u Il 3akonsr HeroToHa, 3aKkoH coxpaHeHUs
MEXaHUYECKOM SHEPIUH, 3aKOH COXPAHEHUs UMITYJIbCa, MPUHIUI CYNEpHO3ULUHN CUJI, IIPUHLIUIT
PaBHOIIPABUS MHEPLHAIBHBIX CHCTEM OTCUETA, MOJEKYIIPHO-KMHETUYECKYIO TEOPHIO CTPOEHUS
BEIIECTBA, 'a30BbIC 3aKOHBI, CBS3b CPEIHEH KHHETHYECKOM SHEPIUU TEIUIOBOIO JBHMIKEHMS
MOJIEKYJ ¢ aOCOJIOTHON TeMIepaTypol, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUS
3JIEKTPUYECKOro 3apsjaa, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CIOBECHYHO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BbIpaKEHUE U YCIIOBUS (IpaHMIIbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITMIOJIHATh 3KCIIEPUMEHTBl 10 MCCIEJOBAHUIO (DPU3MUECKUX SBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IMpPSMBIX M  KOCBEHHBIX H3MEpPEHMH, TMpu 3ToM  (opMylIHpoBaTh
npobiemy/3agayy M TUNOTE3y Y4eOHOrO AKCIEpUMEHTa, CcOOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOUTH ONBIT U (POPMYIUPOBATH BBIBOIbI;

OCYLIECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3MUECKHX BEJIUYMH, I[PU 3TOM
BbIOMPATh ONTUMAaJbHBIA CIIOCOO H3MEPEHHs M HUCIOJb30BaTh H3BECTHHIE METOJbl OLIEHKU
[OTPELIHOCTEH U3MEPEHUi];

UCCIIeIOBaTh 3aBUCHUMOCTH MeXAy (PU3MUECKUMHM BEIUYMHAMH C MHCIOJIb30BaHUEM
OpSMBIX H3MEPEHUH, MpPH 53TOM KOHCTPYUPOBATb YCTAaHOBKY, (PHUKCHPOBATH pPE3yJIbTaThl
MOJIy4EHHOH 3aBUCHMMOCTH (PU3MUECKUX BEIMYUH B BUJAE TAOIMIl U rpadUKOB, A€NaTh BHIBOJbI
10 pe3ysbTaTaM HUCCIIEA0BaHUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJa NpH NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCHEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM UM  TMPOEKTHOW JEATENIbHOCTU C
UCIOJIb30BaHUEM HU3MEPHUTEIBHBIX YCTPONCTB U 1a00paTopHOro 000pyJ0BAHUS;
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pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nveckre 3aKOHbI U NMPUHLUIBI, HA OCHOBE aHAJM3a YCIOBHS 33Ja4dl BHIOUPATh (PH3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYNbI, HEOOXOMUMBIE as €€ pelieHwus,
MIPOBOJIUTH PACUETHI M OLICHUBATh PEATbHOCTH MOJyYSeHHOTO 3HaUCHUs (PU3MUYECKON BEINYHHBI,

pelaTh KaueCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
pacCy>KJIeHUM ¢ OMOPOM HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SIBICHHUS;

WCIOJIb30BaTh IpPHU pElIeHWH Y4eOHbIX 3a7ad COBPEMEHHbIE HMH(POpPMAIMOHHbIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U IpPEICTaBICHUs] yuyeOHOU u
Hay4YHO-TIONYJISIPHOM HMHGOpMaIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJM3UPOBATH MOJTy4aeMyI0 HH(POPMALIUIO;

MIPUBOJIUTh TPUMEpPHI BKJIAJA POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BAaTh TEOPETHYECKHE 3HaHWs MO0 (U3MKE B TOBCEJHEBHOW IKU3HU IS
obecnieueHrs 0€30MacHOCTH MpU OOpallleHUH ¢ IPUOOPaMU U TEXHUYECKUMH YCTPONCTBAMHU, JUIsS
COXPAHEHHS 3/I0pPOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM PAa3IMYHBIX COLMATIBHBIX pOJIed, IUIAHUPOBATh paboTy
IPYNIbI, PpAlUOHAJIBHO paclpeneisTh OOS3aHHOCTH U IUIAHUPOBATh JESATENbHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYACTHUKOB TPYIIIbI B
pelIeHre paccMaTpUBaEeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHPOBAHHOCTh Y OOyUaIOUIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (HOPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKOU
NEeSITeNbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUPA;

YUUTBHIBaTh TPAaHULBl TPUMEHEHUS W3YYEHHBIX (GU3NYECKUX MOJENe: TO4YeyHBIN
JNEKTPUYECKUN 3apsn, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, fAJEpHas MOJENIb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO pa MPH pelieHnn GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (QU3NYECKHE SBJICHUA (TPOIECChl) U OOBSICHITH UX Ha OCHOBE 3aKOHOB
AIIEKTPOJAMHAMUKH M KBAaHTOBOM (DM3HKU: 3JEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJEWCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHIYKUUS, ACMCTBME MAarHUTHOTO MOJs Ha MNPOBOJHUK C TOKOM W JABMIXKYIIMICS 3aps,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIIpOCTPaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJNSIpU3ALMS CBETa, IUCIEPCUSt CBETa,
doToanekrpuueckuii 3pdexT (pororddekT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJAOPOJIa, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

OTHCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYI0 MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCTOJIb3YS (U3MYECKUE BEIUYMHBI: DJIEKTPUYECKUN 3apsl, cuja TOKa, OHIIEKTPUUYECKOE
HaIpPsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHIUANIOB, 3JIEKTPOABIKYILAs CHUIA,
paboTa ToKa, WHAYKIMS MarHUTHOTO TOJs, cuina Awmepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTyIIKH, SHEPrHus 3JIEKTPUYECKOI0 M MArHUTHOTO IMOJiel, MepuoJl M YacTtoTa KoJiebaHuil B
Kosie0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOIlecce FapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKYyCHOE paccTOSHHME M OINTHYeCKas CWiIa JMH3bI, MPU OMUCAHUU MPABUIIBHO
TPaKTOBaTh (PUIUYECKHI CMBICT WCIOIb3yEMbIX BEIUYHH, MX OO0O03HAYEHUS W €IUHHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUUHY C APYTUMU BETUYUHAMU;
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ONMCBHIBATH M3YYEHHBIC KBAHTOBBIC SBJICHUS M MPOLECCHI, HCIOJIB3YS (U3NUYECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI W 4acTOTa CBETA, BHEPIUd U
uMIynbe (GOTOHA, TEPHOJ IOJIypacrana, SHEPrus CBSI3M AaTOMHBIX siep, NPU ONMUCAHUHU
NPaBUIBHO TPAKTOBATh (U3NYECKUN CMBICT HCIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DU3WYECKYIO BEIUYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIISTH 3HAUYCHHE (PU3NIECKOI BETHIUHBI;

aHATM3UPOBaTh (PU3MUECKUE MPOIECCHl W SBJICHUS, MCIONB3ySd (DU3MYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3aKOHBl MOCIEAOBATENBHOIO U MAPAICIBHOTO  COEIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH  3JIGKTPOMAarHWUTHOW  MHAYKUHMH, 3aKOH
MPSIMOJIMHENHOIO PacCIpOCTPaHEHUs CBETA, 3aKOHbI OTPAKEHMsI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHe OWHIITeWHa Uit (oTodPeKTa, 3aKOH COXpPAaHEHHsS HHEPIHH, 3aKOH
COXpAaHEHHUs HMITYJbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOrO 3apsijia, 3aKOH COXpaHEHMUS
MaccoBOr0 4YHcIa, HocTynaarsl bopa, 3akOH pajMoOaKTUBHOTO paclaja, MpU 3TOM pa3inydarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS (TpaHUIIbL,
00jacTi) IPUMEHUMOCTH;

OTIPE/IeNIATh HaIlpaBJIEHWE BEKTOpa MHIYKIMM MAarHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cunbl Amniepa u cuiibl Jlopenna;

CTPOUTH M OIUCHIBATh N300pakeHHe, CO3/1aBaeMO€ IJIOCKUM 3€pKaJIoM, TOHKOM JTMH301;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3NYECKHX SBICHUI M MPOLIECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (popMynupoBaTh
npobseMy/3agady W THIOTE3y Yy4eOHOTO DOKCHEpPUMEHTa, CcoOupaTh YCTaHOBKY W3
MPeI0KEHHOT0 000PYAOBAHUS, TPOBOAUTH OTIBIT U POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh MpPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUYMH, TIpPU 3ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIICHKHU
MOTPENTHOCTEN NU3MEPEHUI;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NUECKHUX BEJIMYMH C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyIbTATHI MOJTYYEHHOUN 3aBHCHUMOCTH
¢buznyecKkux BeNWYMH B BHUAE TaOMUIl M TpaQuUKOB, Je1aTh BBIBOABI IO pe3yibTaTam
UCCIIeIOBAHUS;

coOnroaaTh mpaBuia 0O€30MacHOrO TpyAa IPU MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO JKCIIepUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOW W MPOEKTHOM  JIEATENBHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENLHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemath pacu€THble 3aJa4ydl C SBHO 3aJaHHON (DM3MYECKON MOJeNbl0, HCIONb3Ys
(buznyeckue 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAIM3a yCIOBUS 33/1a4ll BHIOMPATh (PU3NUYECKYIO
MOJENb, BBIACHATh (U3UYECKUE BEIUYMHBI M (GOpPMYIbl, HEOOXOAUMBIE aisi €€ pelleHus,
MIPOBOJUTH PACUETHI U OILICHUBATh PEAIbHOCTD MOJYyYEHHOTO 3HaYeHUS (PU3NYECKOM BETUUYHHBI;

pelaTh KaueCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO IIETIOYKY
paccyXJeHUl ¢ OMOPON Ha U3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh MPU pelIeHHMM Y4eOHBIX 3a7ad COBpPEMEHHbIe HMH(OPMAIIOHHBIE
TEXHOJIOTUU JUI TOUCKA, CTPYKTYPHPOBAHMS, MHTEPIPETALUU W TPEACTaBICHUS Y4eOHOU U
HAy4YHO-TIONYJISIPHOW HMH(pOpPMALMU, MOJYYEHHOW M3 pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJydaeMyro HH(OpPMAIIHIO;

OOBSICHATH MPUHIUIIBI IeHCTBUS MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, Pa3IndaTh
yCJIOBHA UX O€30MAaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HH,

NPUBOAMUTH MPUMEPHI BKJIa/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MIPOIIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUHA;
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UCIIOJIb30BAaTh TEOPETUYECKHE 3HAHHMA 10 (U3MKE B TIOBCEIHEBHOW JKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPHU 0OpALICHUN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXpaHEHUs 37J0POBbs M COOIONCHHS HOPM KOJIOTHYECKOTO TIOBECHUS B OKpYXKaIoIIel cpene;

paboTath B Ipymie ¢ BHIIOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJICH, INITAHUPOBATH PabOTy
rpynmbl, palyuoOHAJIbHO pacnpeacisiaThb 00sI3aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJC€CKBATHO OLCHUBATH BKJIAJ KaXXAOTO0 M3 YYACTHUKOB I'PYHIIBI B
pelIeHre paccMaTpUBaeMoil poOIIEeMBL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrtpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
11 ®u3rKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 bubmmorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXpaHEHUS B MEXaHUKE 6 1 1 h Ep:j;:;i%iilru 17541bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 O 10 1
CHOBBL TEPMOAHAMIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' ®da30BbIE MTEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznea 4. DJJIEKTPOJANHAMUKA
bubmmoreka [{OK
4.1 1
UeKTpoCTaTH 0 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 351eKTpUYECKHl TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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11 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. QJIEKTPOJANHAMUKA
MaruautHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
1.1 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
' KOJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKHe U JIEKTPOMArHUTHBIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
Hia https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CIEIMATIBHON TEOpUU 4 1 bu6mmoreka [JOK
OTHOCHTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Utoro mno pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTBhl KBAHTOBOUW ONITUKH 6 Bubmorexa LIOK

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

4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4. A
3 TOMHOEC SIIPO > https://m.edso0.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 Obobuaioutee nosTopenie 4 ﬁﬁlgff/ﬁﬁiﬁﬁnmug?c
Hroro no pazneny 4
PezepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoaunuyecTBO 4acoB

JlaTa nuzyyeHus DJIeKTPOHHbIE
Ne udposbie
Tema ypoka Kountp. | IIpakr. P
n/n Bcero 5 p oOpa3oBaTe/ibHbIE
padoTsl | paGoThI pecypebr
1 ®dusuka — Hayka o npupoje. Hayunbie MeToablI 1 bubnuoreka [IOK
MO3HAHUS OKPYKAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢usuku B hopMHUpOBaHUM Eu6 OK
. . nOIMOTEKA
2 COBPEMCHHOW HAYYHON KapTUHBI MHpPa, B 1 https://m.e dsoc%lru /03366
NPAKTHYECKOM IEATENLHOCTH JIFOIEH T '
Mexannueckoe aBrkeHue. OTHOCUTEIBHOCTh Eufs OK
nOIMOTEKA
3 MEXaHHYECKOTo IBMKEHUs. [lepemerieHue, 1 K
https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHE
. bubmuoreka [JOK
4 PaBHOMEpHOE MPSAMOTMHEWHOE JBIKECHHE 1 K
https://m.edsoo.ru/ff0c3620
- bubmuoreka [JOK
5 PaBHOYyCKOpEeHHOE MPSMOTMHENHOE ABMKEHIE 1 B
https://m.edsoo.ru/ff0c372e
6 CBoOoHOE mazieHne. Y ckopeHrue cB0OOHOTO 1 bubnunoreka [JOK
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HaacHus

https://m.edsoo.ru/ff0c39cc

KpuposmHeliHoe nBuxkenue. JBuxeHue

bubmuoreka [JOK

;
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHOCUTENBHOCTH ["anumest.

8 Wneprmanbupie cucteMbl oTcueTa. 1lepBrIit bubnmorexa LHOK

P - P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Tena. Cuna. [IpuHiunm cyneprno3uium Cuil.
9 Bropon 3akon HrroToHA 11 MaTtepuaabHOU bubnmorera [TOK
p P https://m.edsoo.ru/ff0c3be8
TOYKH

10 Tperuun 3akoH HproTOHA 119 MaTepraIbHbBIX bubmuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8

11 3aK0oH BCEMHUPHOTO TAroTeHus. Cuia TSKecTH. bubnuoreka [IOK
[IepBast kocMu4ecKas CKOPOCTh https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK

12 Cuna octu. 3akoH ['yka. Bec Tena

yHpyr 4 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunment tpenus. Cua
13 COMPOTUBIICHUS IPU JBUKEHUU TeJa B KUAKOCTU Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0c3f76
WM ra3e
[TocTynarensHoe U BpalaTeabHOE ABUKECHUE

14 a0COJIFOTHO TBEPJOTO Tesia. MOMEHT CHIIBI. bubnunoreka [JOK
[Liteyo cuiel. YciioBus paBHOBECHS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmiynsc MaTepuanbHOM TOUKU, CUCTEMBI

15 MaTepHuanbHBIX TOYeK. Mmynbe cumbl. 3aKoH Bu6mmorexa LIOK

P ’ 4 ' https://m.edsoo.ru/ff0c43d6
COXpaHEHUsI UMITyJIbca. PeakTUBHOE IBH)KEHHE
PaGota u mourHOCTh cunbl. Kunetnueckas
o bubmuoreka [JOK
16 SHEprus MaTepuanbHOW ToukH. Teopema 06

W3MCHCHUN KUHCTUUCCKOM OHCPTHUU

https://m.edsoo.ru/ff0c4502
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17

ITorenunaneHas sHeprus. [loreHnnanpHas
SHEPTHUs yIpyro AehopMUPOBAHHOU TPYKHUHBI.
[loTenumanpHas 3Heprus Teaa BOIu3u
MTOBEPXHOCTU 3eMJIU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHuManbHbIe U HEMOTEHIUAIBHBIE CUJIBI.
CBs13b pabOTHI HEMOTEHITHATIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOU SHEPTUU CUCTEMBbI
Ted. 3aKOH COXpaHEHHs] MEXaHUYECKOUW SHEPTUHU

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

19

JlabopaTtopHas pabota «lccnenoBanue cBsizu
paboOTHI CHIIBI C U3BMEHEHUEM MEXaHUYECKOM
DHEPIUH Tella Ha IIpUMEPE PacTHKEHUA
PE3UHOBOTO KT'yTa

20

KonTponsnas pabota no teme «KnnemaTtuka.
JlnHamuKka. 3aKOHBI COXPaHEHHS] B MEXaHHUKE»

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

21

OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-

KMHETUYECKOM Teopru. BpoyHOBCKOE IBUKEHHE.

Auddysus

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

22

XapakTep ABUKEHUS U B3aUMOJICHUCTBHS YaCTHIL
BeniecTBa. Mojienu CTpoeHus ra3oB, KUJKOCTEH
W TBEPJBIX TEI

23

Macca monekyn. KonuuecTBo BeliecTsa.
[TocrostnHas ABoraapo

24

TermmoBoe paBHoBecue. Temneparypa u e€
nsMepenue. llkana remneparyp Llenscus

25

Wneansheiii raz B MKT. OcHOBHOE ypaBHEHHE
MKT

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

26

AbGconoTHas TeMIlepaTypa Kak Mepa CpeHen
KMHETUYECKOW dHEPIuu ABUKEHUS MOJIEKYII.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e
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VYpaBHenue Meneneesa-Kiamnelpona

27 3akoH JlanbToHA. ["a30BBIC 3aKOHBI
JlaboparopHas padota «MccnenoBanue

28 3aBHCUMOCTH MEXIY MapaMeTpaMu COCTOSHUS
Pa3peKEHHOTO Ta3ay

29 N3onponeccel B HACATBHOM Ira3e U UX bubnnorexa [JOK
rpaguveckoe mpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BuyTpeHnHss dHEprus TEpMOINHAMAYECKOU

30 CUCTEMBI U crlocoObl €€ u3MeHenus. Konnuectso bubnnorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss sHEprus https://m.edsoo.ru/ff0c5952
0JIHOATOMHOTO HICAJIbHOTO Ta3a

bubnuoreka [IOK

31 Bupe Tenonepe/ia https:// m.edso;I ru/ff0c5¢c36
VnenbHasg TEIUIOEMKOCTD BenlecTBa. KoanmuecTBo

32 TEIUIOTHI TIPH TeIuIonepeaaue. AnuabaTHbIi bubmorexa LOK

https://m.edsoo.ru/ff0c5c36

porecc

33 [TepBrIil 3aKOH TEPMOJUHAMHUKHU U €TO bubnuoreka [IOK
MPUMEHEHHE K U30MpOoIeccam https://m.edsoo.ru/ffOc5efc

34 HeoO6parumocTs nporieccos B mpupoae. Bropoit bubnunoreka [JOK
3aKOH TE€PMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Tpunmun nevicreus u KII/I TerioBoi MamnHbl E;:j;;f;igﬁ}; 0c600a

36 Huxn Kapuo u ero KIT/

37 DKOJOTHYECKHE MPOOIEMbl TETUIOIHEPT €TUKH

38 O6o6maromuit ypok «MonekynspHas Ghusuka. bubnunoreka [JOK
OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938

39 KonTtponpHas pabota no Teme «MoJekyisipHas Bu6mmorexa LIOK

https://m.edsoo.ru/ff0c6a50
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¢u3uka. OCHOBBI TEPMOTUHAMUKI

40 [TapooGpazoBanue u KoHaeHcaus. Vcnapenue u bubmuorexa [IOK
KUIICHHE https://m.edsoo.ru/ff0c63b6
41 AOCOJIFOTHAS 1 OTHOCHUTEJIbHAS BIIAYKHOCTh bub6mmoreka [{OK
BO3ayxa. HacelleHHbI# nap https://m.edsoo.ru/ff0c64d8
Treépnoe Teno. Kpucrammuueckue u amopHbIE
42 TGJ‘IZIl) HAHI/ISOT orﬁxm CBOWCTB K I/ICTaJ'IJ'IOIl:q) brbmmorexa [OK
) P p ) https://m.edsoo.ru/ff0c65f0
Kunkue kpuctayisl. CoBpeMEHHBIE MaTEPUATIBI
43 [InaBnenue u KpucTamM3anus. Y aenbHas bubmmoreka [IOK
TeruioTa miasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6moreka [IOK
44 VYpaBHEHHE TETUIOBOTO OanaHca
p https://m.edsoo.ru/ff0c6820
45 DJIeKTpU3aIus Tell. DIEKTPUUYECKUU 3apsii. [IBa bubnuorexa [JOK
BHUJA DJICKTPUUYECKUX 3aPsI0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBOIHMKH, TUAIEKTPUKHU U MOTYIPOBOTHUKH. bubmuorexa [JOK
3aKOH COXpaHEHHMS AJIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 B3anmopneuncrsue 3apsnoB. 3akoH Kynona. bubnuorexa [JOK
To4yeyHbIN IEKTPUUYECKUU 3apsij] https://m.edsoo.ru/ff0c6ces
Hanpspk€HHOCTB IEKTPHUYECKOTo TOJIS.
48 [IpHUHIUIT CYyIEePIO3UIIUN SICKTPUUSCKUX TTOJICH. bubmorexa HOK
DHHIHI €Y p" ! P ' https://m.edsoo.ru/ff0c6df2
JIuany HanPSKEHHOCTH
49 PaboTa cui 31eKTpoCTaTHIEeCKOTro MOJIs. bubmuoreka [JOK
IToreunuman. PasHoCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKHM W AUDIICKTPUKH B
50 3J'IpeKT iCTaTI/ILIeIiKOM nonIe JlusnekTpudeckas Bu6mmorexa LIOK
P ' P https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTh
. bubnmuoreka [JOK
51 OnekrpoeéMkocTb. KonneHncarop K

https://m.edsoo.ru/ff0c7126
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DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHcaTopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHuas padota "M3mepeHue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO ammapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHUe AIEKTPOpruOopoB

55

DNeKTpUUYECKUi TOK, YCIOBUS €ro
cymectBoBanus. [loctosHubIN TOK. CHila TOKa.
Hanpsxkenne. Conporusnenue. 3akoH Oma s
y4dacTka Lenu

56

[TocnenoBarenpHOE, MAapaIECIBHOE, CMEIIAHHOE
COCIIMHEHUE MPOBOIHUKOB. JlabopaTopHast
pabota «M3y4yeHue CMEIaHHOTO COSTMHEHHS
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH Jlxoyna-Jlenma

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

58

3akoHn OMa Jy1si IOJTHOM (3aMKHYTOM )
anekTpudeckoi nemu. Kopotkoe 3amMbIkaHue.
JlabopaTtopHnas padora «M3mepenne I/C
MCTOYHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBJICHUS

0.5

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

59

DNeKTpOHHAs TPOBOAUMOCTD TBEPBIX METAJLIOB.
3aBUCUMOCTB CONPOTHUBIICHUS METAIIIIOB OT
TeMIieparypbl. CBEpXIIpOBOIMMOCTD

60

DneKTpUUECKUU TOK B Bakyyme. CBoHCTBa
3JIEKTPOHHBIX ITyYKOB
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[TonynpoBoAHKMKH, UX COOCTBEHHAS U TPUMECHAS

61 poBoAUMOCTh. CBOMCTBA P—N-mepexoa 1 Bubmmorexa LIOK
POBOa ] P pexond. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEKTPUUYECKUH TOK B PACTBOPAX M paciuiaBax
62 AIEKTPOJIUTOB. DICKTPOIUTHICCKAS 1 bubmorexa LHOK
P ’ P https://m.edsoo.ru/ff0c82ba
JTUCCOIHAIUSA. DIIEKTPOJIH3
63 DneKTpuyecKuu TOK B razax. CaMocTosTeIbHbIN 1 bubnnorexa [JOK
1 HECAaMOCTOSTENbHBIM pa3psaa. Monnus. [1nmazma https://m.edsoo.ru/ff0c84ae
DnekTpudecKrue NpuOOPHI H YCTPOMCTBA U UX
64 il aKTquCKoe 1| I/II)MGHSHI/IC };'[ Iia;alzma TEXHUKH 1 bubmotera [JOK
P P P https://m.edsoo.ru/ff0c86fc
0€301MacHOCTH
. bubnuorexa [JOK
65 0606 C) 1
OOIAIOMIH YPOX (I NCKTPOHAMHIKE https://m.edsoo.ru/ff0c88be
KonTtponbHas padoTa o TeMe «IJIeKTPOCTaTHKA.
66 [TocTosiHHBIM AnekTpruyeckuil Tok. Toku B 1 Bubmmorexa [IOK
b ) https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
Peseprubrit ypok. KonTponsHas paboTta o teme bubnuoreka [IOK
67 1
"DnexkTpoauHaMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBubIil ypok. O600maronuii ypok mo remam 1 bubnuoreka [JOK
10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KoaunyecTBO 9YacoB Jlata
DJIeKTPOHHbIE
Ipa | u3yveHus
Ne undposbie
Tema ypoka Kontp. KT.
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsI pa6
pecypchl
OThI
TlocTogHHEBIE MAarHUTEI U UX B3aUMOJIEUCTBUE.
1 MaruutHOe 110y1e. BekTop MaroHuTHOM MHIYKIINU 1 bubnmorexa LOK
N P YICH: https://m.edso0.ru/ff0c9778
JIMHUY MarHUTHOW WHIYKITUU
5 MarsuTHO€ 1oJie IPOBOJHUKA C TOKOM. OIBIT 1 bubnuoreka [IOK
Opcrena. BzaumoaelcTBiue MpoBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabopaTtopHnas pabota «/3y4eHrne MarHuTHOTO TIOJIsSt 1 1 bubmuorexa [JOK
KaTyIIKU C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HAa MPOBOIHUK C
4 tokoM.Cwmita Ammepa. JlabopaTopHas padoTa 1 1 bubnuoreka [IOK
«HccaenoBanue nelcTBUSA NOCTOSIHHOIO MarHuTa Ha https://m.edsoo.ru/ff0c9ac0
pPaMKy ¢ TOKOM)»
JleficTBME€ MarHUTHOTO TIOJISI HAa JBHIKYIILYIOCS
5 3apspkeHHyIo yactuly. Cuia Jloperna. Pabora criiel 1 Eubmorexa HOK
P o Y P ' https://m.edsoo.ru/ff0c9df4
Jlopenna
DOnexTpoMarHuTHast uHAyKus. [ToTok BekTopa
6 MarHutHOM uHAYKIMH. DJC nHayKInu. 3aKoH 1
aNieKTpoMarHuTHoi unaykuuu dapanes
7 JIaGopatopHas pabota «VccinenoBanue SBICHUS 1 1 bubnuoreka [IOK
AIEKTPOMArHUTHON UHIYKLIUN https://m.edsoo.ru/ff0cal50
Bbubnuoreka IIOK
8 NunyktuBHOCTD. SBNeHue camonnaykuuu. I1C 1 1

https://m.edsoo.ru/ff0ca600
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CaMOMHIOYKIIUU. 9Hepr W MAaroHuTHOI'O IOJIA KaTYIIKH
C TOKOM. 3HeKTpOMaFHI/ITHOC oJIC

TexHuueckue ycTpouCcTBa U UX IPUMEHEHHUE:
ITIOCTOSIHHBIE MATHUTBI, 3JIEKTPOMArHHTHI,

9
AJIEKTPOABUTaTENb, YCKOPUTEIIN AJIEMEHTAPHbBIX
4yacTHUll, UHAYKIMOHHAs eYb

10 O6o0matomuii ypok «MarHuTHoe mose. bubnuoreka [JOK
DOneKTpOMarHuTHasT WHIYKIIHS https://m.edsoo.ru/ff0cab82

11 KonTponsnas pabora o teme «MarautHoe nosie. bubnuorexa [JOK
DJIEKTpOMArHuTHasE UHTYKIHS https://m.edsoo.ru/ff0cad58
CB0OOOTHBIE MEXaHUYECKUE KOJIEOaHMUSI.

bu6moreka [IOK
12 IMapmonnueckue koiedanus. YpaBHeHUE
. https://m.edsoo.ru/ff0caf06
rapMoHu4eckux kosebanuil. [IpeBpaiienue sneprun
JlabopaTtopHnas paborta «lccnenoBanue 3aBUCUMOCTH
13 Mepuoa MaJibIX KoJieOaHUH Tpy3a Ha HUTH OT JITUHBI
HUTHU U MacChl Tpy3a»
Kone6arenpabir koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJeOaHus B UAC€aIbHOM
bu6mmoreka [JOK
14 KOJIeOaTeIIbHOM KOHTYpPE. AHAJIOTHS MEXIY
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KoJieOaHusAMU

15 ®opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU B bubnunoreka [JOK
UJeanbHOM KOJIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/ffOcb9c4
[IpencraBienue o 3aTyxaroMMX KOJIeOaHUSX.

16 BbIHyXIeHHbIE MEXaHUYECKHE KOJIeOaHusl. bubnuoreka [IOK
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMAarHUTHBIE https://m.edsoo.ru/ff0cbb86
KoJeOaHus

17 IlepemenHbIn TOK. CHHYCOUJAJIBHBIN TIEPEMEHHBIN bubnuoreka [IOK
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TOK. MOH_IHOCTB MNEPEMECHHOTO TOKA. AMHJII/ITYI[HOG n
l[eI/IVCTBYIOH_[ee 3HAYCHUC CUJIbI TOKA U HAIIPSAXKCHUA

https://m.edsoo.ru/ff0cbd34

Tpanchopmarop. [IpousBoacTBo, epenava u

18 .
MOTpeOJICHNE AIIEKTPUICCKON YHEPTUH
YCTpolCTBO M MPAKTUUECKOE TPUMEHEHUE
19 AJIEKTPUIECKOTO 3BOHKA, FTEHEPATOPA IEPEMEHHOTO bubmorexa LHOK
prsee! > FEHEpATopa Tiep https://m.edsoo.ru/ff0cc324
TOKA, JIMHUAHN dIIEKTpoIiepeaad
DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE
20 anekTposHeprun. KymbTypa ucronbp30BaHus
BIEKTPOIHEPTUU B NOBCETHEBHOW KU3HU
MexaHn4ecKre BOJIHBI, YCIOBHUS pacpOCTPAHEHHUS.
21 ITepuon. CkopocTh pacupOCTpaHEHNI U UIMHA bubmmorexa [IOK
pHOZ. P pacripoctp https://m.edsoo.ru/ff0cca54
BOJIHBI. HonepeqHHe H IMMPOAO0JIbHBIC BOJIHBL
99 3Byk. CKOpOCTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa bubnuoreka [IOK
ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
93 DJIEKTPOMAarHuTHHIE BOJIHBI, UX CBOWCTBA U bubnuoreka [IOK
ckopocTb. [lIkana 3neKTpoMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIMIBI paguocBs3u U TeneBuaeHus. Pa3putue
cpenct cBs3u. Pagnonoxarus
bu6mmoreka [JOK
25 KontponpHas padota «Konebanus v BOTHBD
P P https://m.edsoo.ru/ff0cc6f8
[IpsimonmHeitHOE pacpoCTpaHEHHE CBETA B
26 OJIHOpOAHOM cpene. ToueuyHbli HICTOYHHK cBeTa. JI Bu6mmorexa LIOK
AHOPOL pese. Sk https://m.edsoo.ru/ff0cd350
cBeTa
97 OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA. bubnuoreka [JOK
[TocTpoenue n300pakeHUH B MIIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
28 [Ipenomnenue cBera. [lonHoe BHyTpeHHEE bubnunoreka [JOK

OTPAKCHUC. r[pe,[[e.]'H)HHI/Iv YroJi moJIHoTO

https://m.edsoo.ru/ffOcd7f6
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BHYTPEHHETO OTPAKECHUS

29 Jlaboparopnast pabota «/3mMepeHue mokazarens bubnmoreka [JOK
MIPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [locTpoenune n3o0pa>keHuii B INH3E. bubnuoreka [JOK
@opMyIia TOHKOU JIMH3BL. Y BEJIMYEHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopHnast padota «MccnenoBanue CBONUCTB
M300paKeHUH B JIMH3AX)
Hucnepcus cseta. ClokHbII cocTaB 0€10ro cBeTa.
32 I{Bet. JlabopaTopHas padora «Habmronenue
JIMICTIEPCUU CBETa»
33 WnTtepdepenmus creta. Audpakuus csera. bubnuoreka [JOK
JudpakuroHHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TortepeynocTh cBeTOBBIX BOJH. [lomsipu3arnus cBera bubnmorexa [JOK
https://m.edsoo.ru/ffOcf02e
35 OnTruueckne MpuOOPHI M YCTPOUCTBA M YCIOBUS UX
0e30macHOTO TPUMEHEHUS
36 ['panuLIbl TPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH. bubnuoreka [JOK
[ToctynaTel cnenuaibHOW TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe1JICHUE bubnunoreka [JOK
BPEMEHU U COKpPAIEHUE JTTUHBI https://m.edsoo.ru/ff0cfa42
DHeprus U UMIYIbC PEISITUBUCTCKOW YaCTHIIBI.
38 CBsi3b MaccChl C SJHEPTHEH U UMITYJICOM. DHEPrus Bu6mmorexa LIOK
https://m.edsoo.ru/ffOcfc68
MOKOSI
39 KonTponsnas padora «Ontuka. OCHOBBI bubnunoreka [JOK
CIELMATIbHON TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. opmyina [1nanka. DHEprus U UMITYJIbC bubnuorexa [IOK

¢dboToHa

https://m.edsoo.ru/ffOcfel6
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OtkpeiTre U uccnenoanue Gotordpdexra. OnbITH

bubmuoreka [JOK

4 A.T. CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl poTorddekra. YpaBHeHNE DUHIITCHHA s bubmmoreka [JOK
dororddexra. «Kpacnas rpannna» hororddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Onbithl [1. H. JIeGenena. bubnuorexa [JOK
XHUMHUYECKOE ACUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckune ycTpomcTBa U MPaKTUYECKOE
44 npuMeHeHue: (oTosaemMeHT, GoToaaTIuK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reMe «O1eMeEHTHI KBAHTOBOU bu6mmoreka [IOK
OTITUKM https://m.edsoo.ru/ff0d0302
46 Mogenb aroma Tomcona. OnbiTel Pezepdopaa mo bubnuorexa [JOK
paccesiHuio a-dyactull. [manerapHas Moaens atoma https://m.edsoo.ru/ff0d091a
bu6mmoreka [IOK
47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u noruomieHre (OTOHOB MPH MEPEXOe
48 aToMa C OJTHOTO YPOBHS SHEPTHH HA APYroi. Bus bubmorexa OK
https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BosHoBsie cBorcTBa yacTull. Bosinbl ne bpouiis.
49 KopnyckyinsipHo-BosiHOBOUW Ayanu3M. CIOHTAaHHOE U bubmmorexa [TOK
https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3Ty4eHUE
OtkpsiTue paguoaktusHocTU. OnbIThl Pesepdopaa
50 0 OMPEJICTICHUIO COCTaBa PaJHOAKTUBHOTO Bu6mmorexa LIOK
https://m.edsoo.ru/ff0d0fd2
U3ITy4eHUs
51 CaoricTBa anbda-, 6eta-, raMmMa-u3IydeHUs.
Brnusinue pagnoakTUBHOCTH Ha KUBBIE OPraHU3MBbI
59 OTkpeITHE TPOTOHA U HEWTpoHA. M30Tonbl. Anbda- bubnuorexa [IOK

pacrajl. DIeKTPOHHBIN U IO3UTPOHHBIN OeTa-pacrna.

https://m.edsoo.ru/ff0d1162
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l'amma-uznyuyenue

53

OHeprus cBA3U HYKJIOHOB B siJpe. SII€pHbIE peaKLUH.
Snepubir peaxkrop. [IpodaeMbl, mepcreKTUBHL,
9KOJIOTHYECKHE ACIIEKTHI SIEPHOU SHEPIETUKH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTUlbl. OTKPHITHE O3UTPOHA.
Metoabl HAOIOCHUS U PETUCTPALIUH
3JIEMEHTapHBIX YacTull. Kpyribii cTou
«DyH1aMeHTalbHbIE B3aUMOACUCTBUSA. EAMHCTBO
(bu3nyecKou KapTUHBI MUpa»

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Ortanbl pa3BuTHs acTpoHoMUM. [IpukitagHoe u
MHPOBO33PEHYECKOE 3HaUeHUE acTpoHOMUU. Bun
3B€3mHOTO Heba. Co3Be3nus, SipKre 3BE3BI,
IJTaHEThI, UX BUAUMOE JBIKeHue. CoHeuHas
cucrema

56

Counnie. CoHeuHas akTUBHOCTE. MICTOYHUK
sHepruu CoJiHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3bI
TJIaBHOM TOCIIEA0BaTeIbHOCTH. BHYTpeHHEE
ctpoenue 38€31. COBpeMEHHBIC MPEACTABICHUS O
MPOMCXOKACHUH | 3BoJtorr COJIHIIA U 3BE3]T

58

Mineunbin [Iyte — nama [Manaktuka. [Tonoxxenue u
neukenue Connua B [Manaktuke. ['anaktuku.
YepHbie ABIPHI B SIpax ralakKTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bounbiioro B3psiBa. PenukroBoe u3iydyeHue.
MeraranakTuka

60

HepemeHHLIe Hp06JIeMBI ACTPOHOMUU

61

KOHTpOJ’IBHaﬂ pa60Ta «DIIEMEHTBI ACTPOHOMUHU U

40



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

acTpO(UZHKI

O6o06maromuit ypok. Ponb pusuku n actpoHOMuUM B

62 9KOHOMUYECKOM, TEXHOJOTHUYECKOM, COI[UAILHON U 1
ATHYECKOHU chepax AeATEIbHOCTH YeJIOBEeKa
63 O6o6maromuit ypok. Pons 1 Mmecto Gpusmku u 1
ACTPOHOMHH B COBPEMEHHOM HAy4YHON KapTUHE MUPA
O6o06maromuit ypok. Ponb ¢pusndeckoii Teopuu B
64 (hopMUPOBAHUY MPEICTABIICHUN O PU3HUECKOM 1
KapTHHE MHUpa
O606maromuit ypok. Mecto gpusndeckoit KapTHHbI
65 MHpa B 00IIIEM PSTy COBPEMEHHBIX €CTECTBEHHO- 1
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpOMarHUTHAsI MHYKIIHS
67 PezepBHbiil ypok. OnTuka. OCHOBBI ClIEHIHATIBHOM 1
TEOPUH OTHOCUTEIILHOCTH
68 PeszepBubiit ypok. KBanToBas ¢pusuka. DmeMeHTHI 1 bubnuoreka [JOK
ACTPOHOMUH U acTPOPU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O NIPOLUECCA

OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI IUIS1 YYEHUKA

» ®usuka, 10 xnace/ Msixuies I'.4., Byxosues b.b., Corckuit H.H. nox
penakuueii [lapdentreoit H.A., Akunoneproe obiiectBo «M3aaTenscTBo
«IIpocsemmenne», 2023r.

» ®usuka, 11 xmace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakuueii [lapdentreoit H.A., Akunoneproe obiiectBo «M3naTenscTBo

«IIpocsemenne»,2023 r.

METOANYECKHUE MATEPHUAJIBI U151 YUUTEJIA

A.IT .PeimkeBuy 10-11 3amaunuk

B.A.Bypoa u np .Yacts 1,2 Mexanuka. Terutora. [Tocooue mis yunrens «IIpocemenue»,1967
®usuka KontponbHbie pabotel B HoBoM (opmare 11 ki1. M.B.I'ogoa
Wnrennexr-llentp,Mocksa,2011

WuTerpupoBannbie ypoku dusuku,7-11 knaccsl, M.B.I'opinosa «Bako»,Mocksa ,2009

[Toypounsie pa3padorku no ¢pusuke 10-11 ki1 B.A.Bonkos «Bako,Mocksa,2011

OUPPOBBIE OBPA3OBATEJIbBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

3 zabedu.ru

4 http://lwww.fizika.ru/ - caiit s yauteneir GU3UKH U UX YUCHUKOB.
5 http://www.physics.ru/ - maTepuasbl mo husuKe.

6 www . ege .edu.ru - uaopmaronHslit nopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomiekius L{OPoB
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