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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma no ¢usrke 0a30BOro YpoBHS Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3ysibTaTam
OCBOEHHMSI OCHOBHOM 00pa3oBaTesibHON MporpaMmsbl, npeactaBieHHbIXx B OI'OC
COO, a Taxxe ¢ ydy€roM (QeaepanbHON paboyell MporpaMMbl BOCIHUTAHUA U
KOHLEMUMU NpenojaBanus yueOHoro npeamera «Puszmka» B 00pa3oBaTeIbHBIX
opranm3auuax  Poccuiickon — @Denepanuu, — pealu3yrOUIMX  OCHOBHBIE
o0Opa3oBaTeIbHbIE POrPAMMBI.

Copepxanue mnporpaMMbl 1O (U3MKE HaNpaBieHO Ha (HOPMHUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHbI Mupa oOyuwatomuxcs 10-11 kimaccoB mnpu
oOyyeHnn uX (u3nke Ha ©0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-
JeSATeNbHOCTHOrO  mnoxaxona. Ilporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusiM PI'OC COO x mIaHUPYyEMbIM JUYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3ybTaTaM 00yUYEHUs, a TAK)KE YUUTHIBAET HEOOXOIUMOCTh
peai3alud  MEXMNPEIMETHbIX CBsI3ed (U3UKH C €CTECTBEHHO-HAyYHBIMU
y4eOHbIMU TpeAMeTaMu. B Hel OompenenstoTcss OCHOBHBIE LIETW H3y4YEHUs
(u3MKU Ha YpOBHE CpeHEro o01Iero o0pa3oBaHusl, MIIaHUPYEMbIE PE3YIIbTaThI
OCBOCHHS Kypca (PU3MKH: JUYHOCTHBIE, METAlpeJMETHbIE, MpeAMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHUPYEMBIE PE3YNIbTATHl OCBOEHUS Kypca PU3UKK HAa 0a30BOM YPOBHE,

B TOM YHCJI€ IPEIMETHBIE PE3YyJIbTaThl IO r0JlaM 00yUYEHUS;

e cojepxaHue yueOHOro npeamera «@u3nukay 1o rogam o0y4eHusl.

du3rka Kak Hayka O HauOoyiee OOLIMX 3aKOHAaX MPUPObI, BHICTyINAas B
KauecTBE y4eOHOro MPEeIMETA B IIKOJIE, BHOCUT CYIIIECTBEHHBIHN BKJIAJl B CUCTEMY
3HaHMK 00  okpyxkaromeMm  wmupe. IlkonbHbli  Kypc  ¢u3ukm  —
CUCTEMOOOpPA3yIOIIUi Il €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEAMETOB,
MOCKOJIBKY (DU3WYECKHE 3aKOHBI JIKAaT B OCHOBE MPOIECCOB U SIBJICHUH,
M3yyaeMbIX XHUMHEH, Ouosiorued, ¢uznueckod reorpadueid u acTpOHOMHEH.
Hcnonb3oBaHWe M aKTUBHOE MPUMEHEHHE (U3MYECKUX 3HAHUM Ompenenser
XapakTep M pa3BUTHUE PA3HOOOPA3HBIX TEXHOJOTUM B cdepe SHEPreTHKH,
TPAHCIIOPTA, OCBOCHHSI KOCMOCA, MOJYYEHUS! HOBBIX MaTE€pPUAJIOB C 3aJIaHHBIMU
cBoicTBaMU M JApyrux. HM3ydeHue (PU3MKM BHOCUT OCHOBHOM BKJIAa B
(opMHUpOBaHUE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa O0O0y4arouuxcsi, B
(opMUpOBaHME YMEHUH TNPUMEHSTh HAYYHbIH METOJ TMO3HAHHUS TPH
BBINIOJIHEHUY UMH Y4€OHBIX HCCIIEI0BaHUM.

B ocHoBy kypca (usuku s YpOBHSI CpEAHEro oOImiero oOpa3oBaHUs
MOJIOKEH DS WAEH, KOTOPbIE MOXHO paccMaTpuUBaTh KaK MPUHIUIBL €ro
MOCTPOEHHUS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEH KypC SABIISETCS JOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3/ienoB (PU3UKHU, BKIIOYAET KaK
BOIPOCHI KJJACCUYECKOM, TAK U COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW marepuan Kypca (U3UKU
o0beAMHEH BOKPYr (u3MUEecKUX Teopuil. Bemymum B Kypce sBisieTcs
(hopMHpOBaHKE NMPEACTABIECHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
oJje.

Hoesn eymanumapuzayuu. EE peanusanus NpeAnoyiaraeT UCIONb30BaHUE
I'YMaHUTAPHOI O MOTEHLIHANa (U3NUECKON HAYKU, OCMBICIIEHUE CBSI3U Pa3BUTHS
¢u3MKM C pa3BUTHEM OOIIECTBa, a TAaKXKE C MHPOBO33PEHUYECKHMH,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU MTPOOIeMaMHu.



Hoess npuxnaonou nanpaenennocmu. Kypc ¢Gusuku mnpeanonaraer
3HaKOMCTBO C ITUPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUIOKEHU N
V3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercss MNOCPEACTBOM BBEIEHUS 3JIEMEHTOB
COZIEp)KaHUS, TOCBSIIEHHBIX SKOJOTHUYECKMM MpoOjIeMaM COBPEMEHHOCTH,
KOTOPBIE€ CBS3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TakKe 00CYXICHHUS
npobjieM  palMoOHAIbHOTO  MPHUPOAOIONB30BAHUA W JKOJIOTHYECKOU
0€30MaCHOCTH.

Crep>xHEBBIMH DJIEMEHTAMHU Kypca (M3MKH Ha YPOBHE CPEIHEro oOIiero
oOpa3oBaHus ABJIAOTCS (u3nueckue Teopuu ((HopMUpOBaHHUE NPEICTABIECHUN O
CTPYKTYype MOCTPOCHUS (PUBNIECKON TEOPHUH, poiii (PyHAAMEHTAIHHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX MPEJICTABICHUAX O TMPHUPOAE, TpaHHUIAX
NPUMEHUMOCTH TEOpWH, IJs ONMUCAaHHUs €CTECTBEHHO-HAYUYHBIX SIBICHUA U
MIPOIIECCOB).

CucTeMHO-AeSITeNbHOCTHBIN MOAXO0/ B Kypce (PM3UKH Pealn3yeTcs MPEex/Ie
BCEro 3a CUET OpraHu3aIlui IKCIEPUMEHTAIBHON JEITENbHOCTH 00yUYatouXCs.
Jlnst 0a30BOro ypoBHsSI Kypca (HU3MKM — 3TO UCIOJb30BAHUE CHUCTEMBI
(pOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M J1a0OpaTOPHBIX padoT,
KOTOpBIE B IIporpaMMe o (pusnke o0bEeAUHEHBI B OOIINI CIIHMCOK YYEHUYECKUX
MPaKTUYECKUX padoT. Beljenenre B yka3aHHOM MepedHe J1abopaTopHbIX padoT,
NPOBOAMMBIX Il KOHTPOJISA M OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
00pa3oBaTeIbHOTO IMpoOIecca HCXOAs M3 OCOOCHHOCTEH IUTAaHUPOBAHUSA W
ocHalleHus kaOunera ¢usuku. Ilpm sTOoM obOecneunBaeTcsi OBJAJEHUE
00yJaroUMMHUCS. YMEHUSIMH MPOBOIUTH KOCBEHHBIC M3MEPEHHUS, UCCIICIOBAHUS
3aBHCHUMOCTEH (U3NYECKUX BEIWYMH M TIOCTAHOBKY OIBITOB IO MPOBEPKE
MPEI0KEHHBIX THIIOTE3.

Bonbioe BHMMaHME ynensieTcsl PEHICHUI0 Pacu€THBIX M Ka4eCTBEHHBIX
3anad. [Ipu 9TOM A pacyETHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4U C SIBHO
3a/1aHHOM (PU3NYECKON MOJIENBIO, TO3BOJIAIONINE TPUMEHSATh U3YYEHHbIE 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jesia Kypca, TaKk U HHTEIpUpys 3HaAHUS U3
pasHbIX pa3aenoB. [[1s Ka4eCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3a/aHUS
Ha O0BSICHEHHE NIPOTEKaHUs (PU3MUYECKUX SIBICHUN U MPOIIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyrouiue BhIOOpa (HU3MYECKON MOJEHH ISl CUTyallud HpPaKTUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TtpedoBanusimu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO0ECIeUeHUI0 y4eOHOro mporecca 0a30BbIl ypOBEHb Kypca
(¢U3uMKM Ha YpPOBHE CpeaHero oOIero oOpa3oBaHUsl JOJDKEH H3y4yaThCs B
YCIOBUSX MPEIMETHOr0 KaOuHeTa (PM3UKHU WM B YCIOBHSIX MHTETPUPOBAHHOTO
KaOHMHETa MpPEeIMETOB €CTECTBEHHO-HAy4YHOro LHKiIAa. B kabuHere ¢u3nku
JOJKHO OBITh HEOOXOIHMMOE JIabOpaTOpHOE OOOPYAOBAHHUE ISl BBIIIOJIHEHUS
YKa3aHHBIX B TporpamMme 1o (PHU3MKE YYCHHYECKUX MPAKTHUECKUX pPadOT H
JIEMOHCTpPALMOHHOE 000pyI0BaHNE.

JleMoHcTpalmoHHoe oOopynoBaHue (OpPMUPYETCS B COOTBETCTBUU C
NPUHIMIIOM MHHUMAJIBHOM JIOCTATOYHOCTH U OOECIEYMBAET IOCTAHOBKY
MEPEYUCIICHHBIX B MpOrpaMMe MO (PHU3UKE KIFOYEBBIX JIEMOHCTpAIMiA s
WCCIICIOBAHUS HM3yYaeMBIX SBJIEHHH W TMPOIECCOB, OMIMPHUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.

JlabopaTtopHoe 00OpyJIOBaHHUE MJisI YYEHUUECKUX NPAKTUUECKUX pPadboT
dbopMupyeTcsi B BHJIE TEMAaTUIECKUX KOMIUIEKTOB U 00ECTICUMBACTCS B pacuére
OHOTO KOMIUIEKTa Ha JABYX OOy4arommxcs. TemMaTH4ecKHe KOMIUIEKTHI
71a00paTOpHOTO OO0OPYJIOBAaHUS JOJKHBI OBITHh MOCTPOCHBI HA KOMILIEKCHOM



MCIIOJIb30BAaHUHU aHAJIOTOBBIX M LHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJI€ HU(PPOBBIX JaOOPATOPU.
OCHOBHBIMU LIEJIIMH U3y4€HUS PU3UKHU B 001IEM 00pa30BaHUHU SABJISIFOTCS:

dbopMHUpOBaHUE WHTEpECa M CTPEMJICHHS] OOYYalONUXCs K HAYyYHOMY
W3YYCHUIO TPUPOBI, PA3BUTHE MX HHTEIUICKTYAIBHBIX UM TBOPUYECKHX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJ¢ TIO3HAHUSA U
(dbopMHUpOBAaHUE HCCIAEAOBATEILCKOTO OTHOIIEHUS K OKPYXKAIOUUM
SIBJICHUSM;

dbopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHHS KaK Pe3ysibTara WM3ydeHUs
OCHOB CTPOCHMS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE YMEHUN OOBSCHATH SBICHUS C WCIIOJIB30BAaHUEM
(bu3HUecKNX 3HAHUHM ¥ HAYYHBIX JOKA3aTeIbCTB;

(dhopMHUpOBaHUE TIPEACTABICHUA O POJM (PU3UKH JJIT Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

JloCTIXKEeHHe ITUX Liele 00ecTIeYnBaeTCsl PeIICHUEM CIIEAYIONUX 3a7a4 B
npoiiecce u3ydeHus Kypca U3k Ha YPOBHE CPETHEr0 00I11ero o0pa3oBaHus:

npuoOpeTeHre  CUCTeMbl  3HaHUM 00  o0mux  (usnueckux
3aKOHOMEpPHOCTSIX,  3aKOHAaX,  TEOpHUAX,  BKJIOYAs  MEXAHHKY,
MOJIEKYJISIPHYIO (PU3UKY, 3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3HMKY U
ANIEMEHTBI aCTPOPU3UKH;

(GopMHUpOBaHME YMEHUH MPUMEHATH TEOPETHYECKHE 3HAHUA s
00OBbsSICHEHUS (PUBMYECKUX SBJICHUW B MNPUPOAE U ISl TPUHSATUS
MPAKTUYECKUX PEUICHHUI B MOBCEAHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEHIEHUS PA3JIMYHBIX 337a4 C SBHO 3aJaHHOU
(¢u3nyecko MOJENbI0, 3a7a4, MOAPa3yMEBAIOLINX CAMOCTOSITEIBHOE
co3gaHue (PU3NYECKO MOJEINIH, aIeKBaTHOW YCIIOBHSIM 3a1a4H;
NOHMMaHue (PU3NYECKUX OCHOB M MPHUHIMIIOB JEHCTBUS TEXHHUYECKHUX
YCTPOHUCTB UM  TEXHOJOIMYECKMX MPOLECCOB, HX BIUSHUS Ha
OKPY’KAIOIIYIO CPENY;

OBJIaJICHUE METOAaMH CaMOCTOSATEIbHOr O TUIAHUPOBAHUS U MPOBEACHUS
(u3HUECKUX 3KCIEPUMEHTOB, aHAJIN3a U UHTEPHpPETAlUd HHPOPMALIUH,
OTIpPEIENEHHs JOCTOBEPHOCTH MOJTYYEHHOr O pe3yJIbTaTa;

CO3/1aHHe YCIOBUA 1A pa3BUTHS YMEHHM MPOEKTHO-
MCCIIEIOBATEIbCKOM, TBOPUECKON JIESITETbHOCTH.

Ha wusyuyenue ¢usuku (0a30BbIiI YpOBEHb) Ha YPOBHE CPEIHErO OOIIETO
oOpasoBanus orBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO),
B 11 kmacce — 68 gyacoB (2 yaca B HE/ICIIO).

[Ipenmaraemerii B mporpamMme 1mo (U3UKE IMEepevcHb JIA0OPATOPHBIX U
MPAKTUIECKUX PaOOT SBISCTCA PEKOMEHIOBAHHBIM, YUYUTEIh JETAacT BBIOOP
MPOBENCHUS JTa0OPATOPHBIX PadOT W OMBITOB C YYETOM WHIWBUIYATBHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COAEPKAHUE OBYUEHUA
10 KVIACC

Paspnes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUA

®usuka — Hayka o npupoze. Hayunble METONBI MO3HAHUS OKPYKAOIIETO
mupa. Ponp skcnepumMeHTa W TEOpUHM B IPOLECCE ITO3HAHUS IPUPOJIBIL.
DOKCHepUMEHT B (PU3HKE.

MonenupoBanue pu3n4ecKux siBJIEHUIN U npoleccoB. HayuHbie runoressl.
du3nyecKue 3aKOHbI U TEOPUU. I paHUIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IprHIMT COOTBETCTBHS.

Ponb 1 mecto ¢pu3nku B GOpMUPOBAHUU COBPEMEHHON HAYYHOU KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jemoncmpayuu

AHanoroBble U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paspnes 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe JBHKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOr O JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, cKOpocTh (CpelHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOpPEHHE MaTepUaIbHOM TOYKH, MX MPOEKIIMU Ha OCU CUCTEMBI KOOpPJMHAT.
CiioxeHue nepeMeneHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsSIMOJIMHENWHOE ABMkeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHs, MNYyTH U MEpEeMEIICHUS
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoOogHOe najsieHre. Y CKopeHue CBOOOHOr0 MaieHusl.

KpuBonuHenHoe naBwxkeHue. /[[BokeHMe MarepuasbHOW TOYKH IO
OKPY’KHOCTH C TIOCTOSIHHOW TI0 MOJYJI CKOPOCTBHIO. YTJOBas CKOpPOCTh,
nuHelHas ckopocTh. Ilepuon u ywactora oOpamieHus. [{eHTpocTpemMuTenbHOe
YCKOPEHHE.

TexHuueckne yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: CIHJIOMETD,
JBUKEHUE CHAPSIIOB, LIETTHbIE U pEMEHHBIE TIEpelayuu.

Jlemoncmpayuu

Mopnenb cucteMbl OTCUETA, WILTIOCTPALUS KHHEMATHYECKUX XapaKTEPUCTUK
JIBUYKEHUS.

[IpeoOpa3zoBaHuEe JBUKEHUI C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM IPOCTPAHCTBE.

HaOntonenne nBuKeHUs Tella, OPOIIEHHOIO0 MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOJHOr0 NaaeHMs.

HarmpaBnenue ckopocTy NpH IBHKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuwl

N3yyeHnue HepaBHOMEPHOT' O IBUKEHUS C LIETIBIO ONPEEIEHUS] MTHOBEHHON
CKOpPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSIMHU, NPONUACHHBIMH TEIOM 3a
MOCJIEIOBATENbHBIE PABHBIE MPOMEXKYTKH BPEMEHH IPU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOM CKOPOCThIO, PABHOM HYJIIO.

N3yueHne nBUKEHUS IapUKa B BI3KOW JKUIKOCTH.

N3yyenue ABMKEHUS Tenna, OPOLIEHHOT 0 TOPU30HTAIBHO.



Tema 2. /lunamuxa

[Ipuanun  orHocutensHOcTH [anmumest.  llepBolid  3akoH  HproToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cuii. Bropoit 3akon HeroTona
JUIS. MAaTEPUAIbHOM TOUKU. Tpernil 3aKkoH HeroTOHA 1151 MaTepuaibHbIX TOYEK.

3akoH BcemupHOro TtaroreHus. Cuna Ttsokxectu. llepBas kocMuueckas
CKOPOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buabsl TpeHus (1okos, CKOJIbXeHHUs, KaueHus). Cwia TpeHUs.
Cyxoe tpenue. Cuina TpeHHs CKOJIbXXEHHS U cuiia TpeHus nokos. Koaduiment
TpeHuns. Cuia CONpOTUBIIEHUS ITPU JBUKEHHUU TeJIa B )KUIKOCTHU WJIU Ta3e.

[TocTynarenpHOE M BpalllaTeIbHOE IBHXKEHHE a0COIFOTHO TBEPAOrO TeEa.

MoOMEHT cHIIbI OTHOCHUTENBHO OCW BpamieHus. [limewo cwuibl. YcnoBus
paBHOBECUS TBEPAOrO TEIA.

TexHudyeckre yCTpOMCTBA M MPAKTUUYECKOE NMPUMEHEHHE: MOJIIUITHUKH,
JBU>KEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jemoncmpayuu

SBnenue nHEpIUU.

CpaBHeHHME MAcC B3aUMOJIEHCTBYIOIINX TEL.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

Cnoxxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT e opMaliiu.

HesecomocTts. Bec Tena npu yCKkOpEeHHOM NOABbEME U MAJICHUH.

CpaBHeEHUME CHJI TPEHUS ITOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cnoBus paBHOBECHS TBEPIOrO Teia. Buael paBHOBECH .

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuwl

N3yuyenue nBuKeHUs OpyCcKa 10 HAKJIIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOLINX B IIPYKUHE U
pEe3HOBOM 00pasIle, oT Uux aedopMaliui.

UccnenoBanne ycinoBUW paBHOBECUS TBEPAOTrO TEJIA, HMEIOIIETO OCh
BpAILCHHUS.

Tema 3. 3aKonbl cOXpaneHus 6 MEXAHUKeE

NMinynbc MaTepualbHOW TOYKH (T€a), CUCTEMbl MaTE€pPHAIbHBIX TOYEK.
NMnynec cwiibl 1 U3MEHEHME UMITYJIbCA Tela. 3aKOH COXPAHEHUs HMMITyJIbCa.
PeaktuBHOE NBUXKEHUE.

Pabota cuiibl. MOITHOCTH CHJTBI.

Kunernueckass sHeprusi MaTepuagbHOM TOYKH. Teopema 00 M3MEHEHUU
KUHETHYECKOW SHEPTUHU.

[TorennumanbHas DHEPTUA. [TorennmanbHas DHEPTUs YIIPYrO
nepOpMHUpPOBAaHHON MNpyXuHbL. [loTeHUManbHAast SHeprust Tena BOIM3U
ITOBEPXHOCTH 3EMIIU.

[loTeHnuanbHble W HENOTEHUHMANbHbIE  cHibl.  CBs3b  paboOThI
HEMOTEHIMAJIBHBIX CUJI C U3MEHEHHEM MEXAHWYECKOW SHEPIUU CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON DHEPTUM.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudyeckue yCTpoucTBa U NMPAKTUUECKOE MPUMEHEHUE: BOAOMET, KOIIED,
MPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.



[lepexoa NOTEHLMATBLHON SHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3ydyeHne aOCOIIOTHO HEYNPYroro yjaapa ¢ MOMOLIbIO JBYX OJUHAKOBBIX
HUTSHBIX MAasATHUKOB.

UccnenoBanue cBsi3u pabOTHI CUJIbI C ©3BMEHEHUEM MEXaHUYECKON SHEPTUU
TE€JIa Ha PUMEPE PACTSHKEHHS PE3UHOBOTO JKI'YTa.

Paspnen 3. MousekyasipHas ¢pu3nka 1 TepMOAMHAMHMKA

Tema 1. OcHog6bl MOEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U X OIBITHOE
obocHoBaHue. bpoyHoBckoe nBuxkenue. [Auddys3us. Xapakrep IBUKEHUS U
B3aMMOJICHMCTBUS YacTHUIl BemiecTBa. MoJenu CTPOEHHsI Ta30B, XKUAKOCTEN U
TBEPABIX TEJl U OOBSICHEHNE CBOMCTB BELIECTBA HA OCHOBE ATUX Mozelnei. Macca
u pazMepsl Monekyil. KonnuectBo BemectBa. [locTositHHas ABoraapo.

TernmoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Lleabcus.

Mopens wupeanbHOro ra3za. (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUHU UACAIBHOrO ra3a. AOCOMIOTHAs TeMIeparypa Kak Mepa
CpeIHEN KMHETHYECKOM JHEPrMU TEIUIOBOTO JIBMXKEHHs vacTull rasa. Illkana
temneparyp KensBuHa. ['a3oBble 3akoHbl. YpaBHeHHe MeHzaeneeBa—
Knaneiipona. 3akon [anerona. M3omponecchl B Ha€alIbHOM T'a3€ C MOCTOSHHBIM
KOJIMYECTBOM  BellecTBa. ['paduyeckoe MpEACTaBICHHE H30IMPOLIECCOB:
n30TepMa, U30X0pa, u3odapa.

TexHuueckne yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: TEPMOMETD,
O6apoMerp.

Jemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHUE BellecTBa, (pororpaduu
MOJIEKYJI OPraHUYECKUX COECUHEHUN.

OmnpIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JABUKEHHUS.

Mogens onbita lTepHa.

OnbITHI, JOKa3bIBAOIIIHE CYyILIECTBOBAHUE MEXMOJIEKYJISIPHOT O
B3aUMOJICCTBHS.

Monenp, WIUTIOCTpUpPYIOIIAs IPUPOAY AABJICHUS ra3a Ha CTEHKU COCcyaa.

OnpIThl, WUIIOCTPUPYIOUIME YpPaBHEHHE COCTOSHMS HACATIbHOIO rasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

OmnpeneneHue Macchl BO3/yXa B KIACCHOW KOMHATE HA OCHOBE M3MEPEHUI
00BbEMa KOMHATBI, IABJICHUS U TEMIIEpATypbl BO3AyXa B HEH.

HccnenoBanre  3aBUCUMOCTH ~ MEXAY  [apaMeTpaMd  COCTOSIHUS
pa3peXeHHOro rasa.

Tema 2. OcHog6bl mepmoOuHaMuUKU

Tepmonnnamuueckas cucteMa. BHyTpeHHsI DHEPTUS TEPMOAMHAMUYECKON
CUCTeMbl U cHocoObl €€ wu3MeHeHus. KonudecTBO TemioTel W padoTa.
BHyTpeHHss1 sHEprus OJHOATOMHOI'O MIEalIbHOr0 rasa. Buisl Temnonepenayu:
TEIUIONPOBOAHOCTh,  KOHBEKLMS, H3JIy4eHHE. YJenbHasg TEIIOEMKOCTh
BeniecTBa. KoanuecTBo TEMmI0TH IpH TEIIonepeiaye.

[Tonsitue o0 ammabatHOoM mnponecce. llepBblid 3aKOH TEPMOJMHAMUKH.
[IpumeHeHune nepBoro 3aKkoHa TEPMOJMHAMMKHU K m3omnpoueccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTh IPO1IECCOB B IPUPO/IE.



TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBUS — TEIJIOBBIX — MAILIMH.
[IpeoOpazoBanusi >HEpruM B TEIUIOBBIX MamiunHax. Kosd@uiueHt mnosiae3Horo
neiictBus temioBord Mamubbl. [{ukn KapHo u ero kodpuumeHT mojae3Horo
JOEUCTBUSA. DKOJIOTMYECKUE NPOOJIEMbI TEIIOAHEPTETUKH.

TexHuueckue yCTpocTBAa W NPAKTUYECKOE NPUMEHEHUE: JBUTaTENb
BHYTPEHHET O CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPruM Tella MPU COBEPLICHUH PadOTHI: BBUIET
MpoOKK M3 OYTBUIKK MO JACHUCTBHEM CKAaTOro BO3/yxXa, HarpeBaHue >(dupa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUAECOAEMOHCTPALINSA ).

N3meHenne  BHYTpEHHEW  dSHepruu  (Temmeparypbl) Tejla  IpHU
Teruionepeaaye.

OnpiT 1o aaMabaTHOMY pACIIMPEHUI0 BO3JyXa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mopnenu mnapoBoid TypOWHBI, JIBUrareiasi BHYTPEHHErO CrOpaHMs,
PEaKTUBHOIO JIBUTATENS.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuwl

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHeHcaus. Mcnapenue u kurneHue. AOCOIIOTHAS U
OTHOCUTENbHAsI BIAXHOCTh BO3ayxa. HacwlieHHBIM map. YjaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHSI OT JaBJICHUS.

TBépnoe teno. Kpucramimueckue u aMmop@Hbie Teina. AHU30TPOINHUS
CBOMCTB KpucTauioB. JKuakue kpuctamibl. COBpEMEHHBIE MaTepUalbl.
[InaBneHue u KpucTaM3anus. Y ieapHas Teriora miasieHus. Cyonumarus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckue ycTpoilcTBa U MNPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHH MOJYyYEHHs] COBPEMEHHBIX MaTEpHUAJIOB,
B TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIILIEHHBIX TAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

Halntonenue HarpeBaHus U IJIaBJIEHUS KPUCTAUIMYECKOIO BEILIECTBA.

JleMoHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuwl

N3mepeHne OTHOCUTENbHOM BIaXKHOCTH BO3/1yXa.

Paszgeua 4. DaekrpoauHaMuka

Tema 1. dnexkmpocmamuxa

OnekTpu3anust Ten. OJNEKTpUYeCKud 3apsia. JlBa BuAAa JIIEKTPUYECKHX
3apAnoB. [IpOBOAHUKHY, AMAIEKTPUKU U MOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUUECKOrO 3apsija.

B3anmoneiictBue 3apsgoB. 3akoH Kynona. ToudeuHbIl 3neKTpUUYECKUN
3apsaa. DnekTpudeckoe noie. HanpskEHHOCTh 3eKTpUiecKoro nodd. [Ipunmun
CYNEPIO3ULIUH FNEKTPUUECKUX MoieH. JIMHUM HanpsHKEHHOCTH IEKTPUIECKOT O
TOJIA.

PaGora cun onekrpocratuueckoro monis. I[lorenmman. Pa3HocTb
NOTEHIUAIOB. [IpOBOJHUKM M IHMAJIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.
JlupnekTpuyeckass MPOHULAEMOCTb.



DIIEKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTh IJTIOCKOT O
KOHJIEHCATOpa. DHEPTHUsl 3apsSKEHHOTO KOHAEHCATOopa.

TexHudyeckue ycTpoucTBa M INPAKTUYECKOE NMPUMEHEHHME: DIIEKTPOCKOIL,
ANEKTPOMETP, BJIEKTPOCTATUYECKAsl 3alluTa, 3a3€MJIEHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOpP, KOMMPOBAJIbHBIN anmnapar, CTpPyHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUSA DIIEKTPOMETPA.

B3anmopenicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUYECKOE TMOJIE 3aPSKEHHBIX TEIL.

IIpoBOAHUKM B DIEKTPOCTATUIECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTBb 3JIEKTPOEMKOCTH IIJIOCKOIO KOHIEHCAaTOpa OT IUIOLIAJIH
IJTACTUH, PACCTOSTHUASA MEXAY HUMH U JUAIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATopA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3mepenne 31eKkTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUUYECKAN TOK. YCIIOBHUSI CYIIECTBOBAHUS JJIEKTPUUECKOrO TOKAa.
UcTtoununku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTHUBIIEHUE. Y IETBHOE CONPOTHUBIIEHUE BEILECTBA.
ITocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOITHUKOB.

PabGora osnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
ANEKTPUYECKOTrO TOKA.

DIIEKTPOJABWKYIIAsl CHJIAa U BHYTPEHHEE CONPOTUBJIICHUE NCTOYHMKA TOKA.
3akoH OmMa 1 monHOM (3aMKHYTOM) snektpuyeckod unenud. Kopotkoe
3aMBbIKaHHE.

OJIEKTPOHHAsI  NPOBOJAMMOCTH  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUUYECKNN TOK B BakyyMe. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBognuku.  CoOcTBeHHass W NpPUMECHasT  MPOBOAMMOCTD
oJynpoBOAHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHuKOBbIE TPUOOPHI.

DJIEKTPUYECKAM TOK B pacTBOpax H paciuiaBax dAJIECKTPOJIUTOB.
DIEKTPOIUTHYECKAs JUCCOUUALNS. DJIEKTPOIU3.

DJIEKTPUUYECKAN TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHBIN
pazpsa. Monnus. [1nazma.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: aMIIEPMETP,
BOJITMETP, PEOCTAT, WMCTOYHHMKU TOKA, SJIEKTpOHArpeBaTeibHbIE MNPUOOPHI,
ANIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COIMPOTHUBIICHHS, BaKyyMHBIN
MO, TEPMHUCTOPBI U (DOTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIN JUOI, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKa U HaIIpsKEHUSL.

3aBUCHUMOCTb CONPOTHUBIIEHUS LWJINHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IIJIOIIA/IN TTOTIEPEYHOI0 CEYECHHsI U MaTepuaa.

CmemanHoe CoOeTMHEHNE TPOBOHUKOB.

[Ipsimoe wu3MepeHue HAEKTpOoJABMKYyIIEH Ccuiabl. KopoTkoe 3ambikaHue
raJbBaHMYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIECHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUS METAJIOB OT TEMITEPATYPBI.

IIpoBOAMMOCTB 3JEKTPOIUTOB.

NckpoBoii pa3psa ¥ IpOBOAUMOCTb BO3yXA.



OOHOCTOPOHHSSI MPOBOAMMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yyeHue cMemaHHoro COeMHEHNs PE3UCTOPOB.

W3mepeHne 3eKTpoIBIKYIIEH CHUITbl HICTOYHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTHBIICHHUS.

Habmronenue anexkrpoinusa.

Me:knpeameTHbie CBSI3U

N3yuenue kypca ¢puszuku 6a3oBoro yposHs B 10 kiacce oCyliecTBiIsIETCs €
y4€TOM COAEpKATENbHBIX MEXKIPEAMETHBIX CBA3EH C KypcaMH MaTE€MaTHKH,
OMOI0TUU, XUMHUH, reorpaduu U TEXHOIOTUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHUEM METO/I0B HAYYHOI'O
MO3HAHUS: SBIEHUE, HAYYHBIA (paKkT, TUNOTE3a, (PU3NUYECKasi BEIMYMHA, 3aKOH,
Teopus, HaOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MO/IENb, U3BMEPEHHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YpaBHEHUM, JHMHEWHAas QyHKLHS,
napabona, runepoosa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU:
CHUHYC, KOCHHYC, TaHI€HC, KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHUECKOE
TOXKJIECTBO, BEKTOPHI M UX MPOEKIIMU Ha OCH KOOPJIUHAT, CII0KEHHE BEKTOPOB.

buonocus: mexannueckoe IBUKEHUE B ®KUBOU nipupoje, Auddysus, ocmoc,
TEIUIOOOMEH  JKMBBIX  OPTaHM3MOB  (BUABI  TEIUIONEpPENadH, TEIJIOBOE
paBHOBECHE), DIIEKTPHUUECKHE SIBJICHUS B )KHUBOU MIPUPO/IE.

Xumusi: TACKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYI,
MOJTb BEIIIECTBA, MOJISIPHAS Macca, TETIOBBIE CBOMCTBA TBEPIBIX T, JKUIKOCTEH
Y ra3oB, AIEKTPUUECKHE CBOMCTBA METAJJIOB, SJIEKTPOIIUTHYECKAS TUCCOLUALIUS,
raJbBaHUKA.

l'eocpacghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeodOpa3zoBaHUE ABMKEHHUI C UCIIOJIb30BAHUEM MEXaHU3MOB,
yu€T TpeHusi B TEXHHUKE, MOIIMITHUKH, WCIOJIb30BaHHWE 3aKOHA COXPaHEHUS
UMIyJbCa B TEXHHUKE (pakeTa, BOJAOMET U JAPYrue), ABUTATEIh BHYTPEHHETO
CropaHus, TapoBas TypOWHa, OBITOBOM XOJOMWIBHHUK, KOHIWUIIMOHED,
TEXHOJIOTHMH TOJXYYCHHS COBPEMEHHBIX MaTepHalioB, B TOM  YHUCIIE
HAaHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUH, SJIEKTPOCTATUYECKAs 3a1UTAa, 3a3EMIICHIE
AIEKTPONPUOOPOB, KCEPOKC, CTPYHUHBIM NPUHTEP, IIIEKTPOHATPEBATEIbHBIE
npUOOPHI, FITEKTPOOCBETUTENBHBIE IPUOOPHI, TATbBAHUKA.

11 KVIACC

Paszgeua 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. InNeKmpoMacHUMHAAL UHOYKUUA

IlocTossHHBIE  MarHUTBHL. B3auMOJEHCTBUE ITOCTOSHHBIX  MAarHHUTOB.
MarnutHOoe nosie. BekTop MarHuTHOW WHAYKUOMH. [IpuHOMN cynepno3unuu
MAarHuTHbBIX NoJjied. JInHuM MarHuTHOM MHAYKUMH. KapTuHa JTMHUN MarHUTHON
MHAYKUUU TOJIS MOCTOSIHHBIX MAarHUTOB.

MarnutHOe 1OJNI€ NPOBOJHHMKA C TOKOM. KapTWHa nWHUNA HMHIYKUUU
MAarHuTHOTrO MOJISI JUIMHHOTO MPSMOro IMTPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOT'O
ITPOBOJHMKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. B3aumoaencTeue npoBOAHUKOB
C TOKOM.

Cuna Amnepa, €€ MOJyJIb U HalIPaBJICHUE.

Cuna JlopeHma, €€ MOAynbp W HampabiieHUE. JIBH>KEHUE 3apsiKEHHOUN
YacTHIIbl B OJHOPOJIHOM MarHuTHOM nose. Padbora cuisl Jlopenna.



SIBiieHMEe DSNEKTpOMAarHWTHOM WHAYKOMHM. [IOTOK BEKTOpa MAarHUTHOM
MHIAYKIMHU. OJEKTPOABMKYIIASl CHJIA WHAYKIHH. 3aKOH DJJIEKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe 3yIeKTpUYECKOe MOoje. DJIEKTPOJABWXKYINAA CHIa WHAYKLIHWHU B
ITPOBOJHUKE, IBMKYILIEMCS TOCTYNATENBHO B OTHOPOJAHOM MAarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHayKTUBHOCTE. fIBNEHME CaMOMHIYKIMHU. OJIEKTPOIABMKYIIAs CHJIA
CaMOMHIYKIIVH.

DHeprus MArHUTHOT'O NOJISI KATYLIKHU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHudyeckre ycTpoWCTBa M INPAKTUYECKOE NPUMEHEHME: IOCTOSHHBIC
MAarHuThl, AJIEKTPOMArHUThl, 3JIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUL, NHAYKIIMOHHAS 1€Yb.

Jemoncmpayuu

OneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOI'O ITyYKa MarHUTHBIM ITOJIEM.

JIMHWMY MHIYKIIMYX MAarHUTHOTO TTOJIS.

B3anmonencTBue AByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME SIIEKTPOMATHUTHOW UHAYKIWU.

IIpaBuiio Jlenna.

3aBUCUMOCTB JIEKTPOJABHKYILEH CUIIbI HHIYKIIMU OT CKOPOCTH U3MEHEHUS
MAarHWTHOI'O MOTOKA.

SIBneHne cCaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3ydeHre MarHuTHOTO MO KaTYIIKH C TOKOM.

HccnenoBanne neicTBUsA MOCTOSHHOTO MarHuTa Ha paMKy € TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOM MHIAYKIIAH.

Paspea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazHUMHbLE KONEOAHUA

KonebarenbHas cuctema. CBOOOAHBIE MEXAaHMYECKUE KOJeOaHUS.
["apmonunueckue konedanus. Ilepuon, yactora, ammuTyna u ¢asza KojieOaHUM.
[IpyXvHHBIN MasATHUK. MaTeMaTH4EeCKUI MaATHUK. Y PABHEHUE TAPMOHHYECKUX
kojebanuii. [IpeBpaiienre 3Heprun Npu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTYp. CBOOOAHBIE 3IEKTPOMATHUTHBIE KOJIEOaHUS B
UJCAIBHOM KOJE€OATeIbHOM KOHTYpe. AHAJOrUs MEXAY MEXaHUYECKUMHU U
ANEKTpOMarHuTHIMU KosieOanusamMu. dopmyna TomcoHa. 3akoH cCOXpaHEHUS
SHEPruu B UJCAIbHOM KOJIE0ATEIbHOM KOHTYDE.

[IpencraBnenrie 0  3aryxaloomux  Kojie0aHUsX.  BbIHyXJeHHbIE
MexaHudeckue KkosieOaHus. Pe3oHaHc. BBIHYXIEHHbIE 3JEKTPOMArHUTHBIE
KOJIeOaHMs.

Ilepemennsblii TOk. CHHYCOWIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYAHOE M JEHCTBYIOLIEE 3HAYEHUE CWIIbl TOKa U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTao, neperaya U noTpedieHue
DNEKTPUYECKOW  DHEPIrUU. OKOJOTHYECKME PUCKM TPU  IPOU3BOJCTBE
aneKTposHeprun. KynbTypa UCIONb30BaHUS 3JEKTPOIHEPTUU B MOBCEIHEBHOM
KHU3HU.



TexHudyeckne yCcTpoMCTBa M MPAKTUUYECKOE NMPUMEHEHHUE: DIEKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHUM JIEKTpOIepeiay.

Jlemoncmpayuu

UccnenoBanue napaMeTpoB KojaeOaTEIbHON CHCTEMBI (MPYKUHHBIN WU
MaTEeMaTUYECKU MASTHHK).

HaOnronenue 3aryxaromux KojaeOaHu.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOaHUIA.

Habmronenue pesoHaHca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.

OcuummiorpaMMbl (3aBUCHMOCTH CHJIBI TOKA U HANPSDKEHHS] OT BPEMEHHM)
JUTSI 2JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mnociieqoBaTENbHOM COEIMHEHHH PE3UCTOpa, KATYIIKU
MHAYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb TMHUM 3JIEKTpONEpEIayu.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuoi

HccnenoBanre 3aBUCUMOCTH MEpUOAA MAIbIX KOJI€OaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBanre TMEepeMEHHOr0 TOKa B LENM M3  IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 60JIHbL

Mexanunueckue BOJIHBI, yclioBus pacnpoctpaHenus. Ilepumoa. CxopocTh
pacnpocTpaHeHus: W JJIMHA BOJHBL. llomepeunble W NpPOAOIBHBIE BOJHBIL.
WNurepdepenius u Auppakums MEXaHUYECKUX BOJIH.

3Byk. CkopocTtb 3ByKa. [’ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DNEeKTpOMarHUTHBIE BOJIHBL. YCJIOBHS H3JIYY€HHUS BJIEKTPOMArHUTHBIX
BOJH. B3aumHas opueHTanust BektopoB E, B, V B anekTpoMarHuTHOW BOJHE.
CBolicTBa 3J€KTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIIEHUE, TOISpU3aLINs,
mudpakuus, uareppepeHuus. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTpOMarHuTHHIX BOJIH. [IpuMeHeHre 31eKTpOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIKNBI paguoCBA3U U TeNeBUAECHUS. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

TexHuueckne ycTpOMCTBa M MPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHBIE
MHCTPYMEHTHI, yJAbTPa3BYKOBasl JMATHOCTHKA B TEXHUKE U MEIULMHE, pajaap,
paauonpuEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jemoncmpayuu

OO6pazoBaHue U paclpOCTPAHEHUE MTONEPEYHBIX U MTPOOJIbHBIX BOJIH.

Koneobmromeecs Ten0 Kak UCTOYHHK 3BYKa.

HabGntonenune orpaxeHus: M NpeIOMIIEHHS] MEXaHUYECKHUX BOJIH.

Habmonenne natepdepeHunu 1 Auppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Halntonenue cBsI3M 'POMKOCTH 3BYKAa M BBICOTHI TOHA C aMIUIUTYIOH U
4acTOTOM KOJIeOaHU.

HccnenoBanne  CBOWCTB  JJIEKTPOMATHUTHBIX ~ BOJIH:  OTPa)KEHUE,
IpesioMIIeHUE, Noisipu3auus, 1udpakuus, UHTephepeHIusl.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHEiHOE pacHpOCTpaHEHUE CBETa B
onHopoaHOM cpene. JIyd cBera. ToueuHbIli HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [ToctpoeHue nzodpaxeHuii B
IJIOCKOM 3€pKaJe.



[Ipenomnenue cBera. 3aKkOHBI MPEIOMIICHUSI CBeTa. AOCONIOTHBIN
nokasaresp npejaomiieHus. [lonmHoe BHyTpeHHee oTpaxenue. [IpeaenbHblil yroa
MOJIHOI'O BHYTPEHHET O OTPaKEHUSI.

Hucnepcust ceera. CiaoxHbIi coctaB Oenoro csera. L{ser.

CobOuparomiue u pacceuBawmie JuH3bl. ToHKas JuH3a. DOKyCHOE
pacCTOsIHME U ONTHYECKas cujla TOHKOW JHH3bIL. [locTpoeHne n3zoOpaxxeHuil B
coOMparonuX U paccenBaromux JuH3ax. Dopmysa TOHKOU JTUH3BL. Y BEJIMUCHHE,
JABAEMOE JINH30M.

IIpenensl NPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. MuTepdepenuus cera. KorepeHTHblE HCTOYHHKHU.
VYcaoBus HaOMIOAEHUST MAaKCUMyMOB M MHHUMYMOB B HMHTEp(EpEeHLIMOHHON
KAapTUHE OT JIBYX CHH(A3HbIX KOT€PEHTHBIX UCTOUHHUKOB.

Hudpakius ceera. [udpaxkuuonHas pemérka. YciioBue HaOMOACHUS
[JIaBHBIX MAaKCMMyMOB TIpUM MaJ€HHMM MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PaKIMOHHYIO PEHIETKY.

ITonspuzanus ceera.

TexHuueckne ycTpoiicTBa M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doroamnmapaT, NMPOEKUMOHHBIM amnmapar, MUKpPOCKOII, TEJIECKOI, BOJOKOHHAas
OITHKA, TUPPAKIUOHHAS PEIIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpsiMonuHeHOE pacHpoCTpaHEHUE, OTPAXKEHUE M NPEJTOMIIEHHE CBETA.
OnTuyeckue npruOOpBkl.

[TonnHOoe BHyTpeHHEe oTpaxkeHne. Mozenb CBETOBOIA.

HccnenoBanue cBOMCTB N300paXKeHUM B JIMH3AX.

Mopenu MUKpOCKomna, TEJIECKONa.

Habmonenue natepdepeHnm crera.

Habmonenue nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[Tony4yenue ciekTpa ¢ MOMOIIbIO IPU3MBI.

[Tonmyyenue ciekTpa ¢ NOMOIIbIO AU(PAKLIUOHHON PEIETKH.

Hab6nronenue noiasipu3alunu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3mepeHune nokaszaTesns NpeaoMIIeHHs CTEKIIA.

HccnenoBanue cBOMCTB N300paXKeHUi B JIMH3AX.

Habmronenue nucnepcuu cBera.

Pa3pnes 6. OcHOBBI ClIEUAJBLHON TEOPUH OTHOCUTEIbHOCTH

I'panunbpl  OPUMEHMMOCTH — KJIIACCMYECKOM  MexaHuku. llocTynatsl
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETA B BaKyyMe€, IIPUHIIUI OTHOCUTEIBHOCTH DWHILITENHA.

OTHOCUTENBHOCTh  OAHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHU U
COKpaIIEHUE JJIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs3p MacChl C DHEPrME€d M HUMITYJIbCOM PEISTUBUCTCKOM YAaCTHIIBL.
OHeprus MoKosl.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®ortonbl. Popmyna Ilnanka cBs3u 3Hepruu (OTOHA C €ro YacTOTOM.
DOHeprust 1 UMIYJbC (HOTOHA.



OtkpeiTne u uccienoanue (orordpdexra. OnbiTel A. I'. Croznerona.
3akonsl ¢oTorpdexra. YpapHenue DitHuirerHa mia ¢porodddekra. «KpacHas
rpanuna» ¢porodddexra.

Hasnenue ceera. OnbiThl I1. H. JleGenena.

XUMUYECKOE JEUCTBUE CBETA.

TexHuueckne ycTpOHMCTBa M MPAKTHYECKOE NPUMEHEHHE: (POTOIEMEHT,
(doTogaTumK, colHeuHas OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®oTo3p(HeKT Ha YCTaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenoranue 3akoHOB BHEIIHETO (oTodddexra.

Cseronuon.

ConneuHas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pedepdopaa mo paccesHuiO 0 -4acTHIL.
[lmanerapnas monens aroma. I[locrynmarsl bopa. M3nmyuenwe u morioiieHue
(OTOHOB TpH NEPEXOAE aTOMa C OJAHOrO YPOBHSI PHEPrUuM Ha Jpyroil. Buisl
cnekTpoB. CHEKTp ypOBHEW SHEPTUH aTOMa BOAOPO/IA.

BonnoBeie cBoiictBa uactuu. Bomubel ne bpoina. KopnyckymnsipHo-
BOJIHOBOM AyaJIU3M.

CHOHTaHHOE U BBIHYXIEHHOE U3JTyYEHHE.

TexHudeckne ycTpoucTBa M NMPAKTUYECKOE NMPHUMEHEHHUE: CHEKTPAJIbHbBIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITbIOTED.

Jemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

Ha0nronenue MHeHyaThIX CIEKTPOB U3JIYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HaOmronenue TMHEN4YaTOro CrekTpa.

Tema 3. Amomnoe a0po

DOKCHEpUMEHTHI, JTIOKa3bIBAIOIINE CJIOXKHOCTh CTpOeHMs siapa. OTKphITHE
paanoakTuBHOCTH.  OmbiTel  Pe3depdopia mo  ompeaeneHduro  cocTaBa
paanoakTuBHOro wu3nydeHus. CBoicTBa anbda-, Oera-, ramMma-U3IydeHUS.
BnusiHue pagnoakTUBHOCTH Ha KUBBIE OPTraHU3MBbI.

OTtkpeiTHE NpoTOHA U HelTpoHa. HykionHas mozens sanapa ['elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacnaa. ONEKTPOHHBIA M MO3UTPOHHBIM Oera-pacnaa. ['amma-
U3JlydeHHe. 3aKOH PaIMOaKTUBHOIO pacnajia.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl gpa.

SnepHsble peakunu. [lenenue u cuHTE3 A1€EP.

Snepnsbiit peaktop. TepmosinepHbiii cunte3. [IpobremMbl U MEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTto1b1 HaOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHII.

@dyHIaMEHTaJbHbIE B3aMMOJEHCTBHS. ENMHCTBO (DU3MUECKON KapTUHBI
Mupa.

TexHuueckne yCTpolcTBAa W NPAKTUYECKOE NPUMEHEHHUE: J03UMETD,
kamepa BunbcoHa, siiepHbIi peakTop, aToMHas 0omoa.

Jlemoncmpayuu
Cu€TuMK MOHU3UPYIOIINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi



HccnenoBanne TpEeKOB YacTHULL (110 TOTOBBIM (OTOrpadusim).

Paspnen 8. DiieMeHTHI ACTPOHOMUM M aCTPOGU3UKH

Oransl pa3BUTHS acTpOHOMHHM. [IpukinagHOE M MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUHM.

Bun 3Bé3qnoro neba. Co3Be3ausi, sipkue 3BE3/bI, IIAHETHI, UX BUIUMOE
JBUKEHUE.

Conneunas cucrema.

Comuue. ConHeuHast akTUBHOCTb. McTtounuk sHeprun ConHua u 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEpUCTHUKHU. Jlnarpamma «CIEKTpajbHBIA KJilacc —
CBETHUMOCTB». 3BE3/bI TNIABHOM MOCIJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» I 3BE3] TVIABHOM IOCIIENOBATENIBHOCTH. BHYTpEHHEE CTpOEHHE
3BE311. COBPEMEHHBIE IPEACTABICHUS O IPOUCXOXKIAECHUHN 1 HBOIOIMHU CONMHIA U
3BE3]1. DTanbl )KU3HU 3BE3 .

Mnuneunsiii Ilyre — Hama ['anaktuka. [lonoxenune u neuxenne ConHua B
["amakTrke. Tunsl ranakTuk. PaguoranakTuku u kBasapel. YEpHBIE IBIPHI B sIAPAX
raJIaKTHK.

Bcenennaa. Pacmupenne Bceenennoil. 3akon Xa06sa. PaszOeranue
ranakTtuk. Teopus bonbiioro B3peiBa. PenukroBoe nsiryyeHue.

MaciraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo0iaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

Ha0ntoneHust HeBOOpY EHHBIM I1a30M € UCIOIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUH ISl ONpPEACNICHHUs] TOJIOKEHUs] HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi CEeBEpHOro NONymapus M SpKUe
3BE3/bI.

Habmonenus B Teneckon JlyHsl, uianet, Mieunoro [lytu.

O0o0maroee NOBTOPEHUE

Ponp ¢u3ukum U acTpoOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM M 3THYECKOM cdepax IeATEeIbHOCTH 4YEIOBEKa, pOJib U MECTO
(GU3MKK W acTpOHOMUM B COBPEMEHHOM HAay4dHOW KapTHHE MHpaA, POJb
¢dbuszuyeckoit Teopun B GOPMUPOBAHUU TIPEACTABICHUN O (PU3UUECKON KapTHHE
MUpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOILIEM psAIYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABIECHUN O IPUPOLE.

MexnpeaMeTHble CBSI3H

N3yuenue kypca ¢puszuku 6a30Boro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
YU4ETOM COJEpPKATEIbHBIX MEXIPEAMETHBIX CBS3€H C KypcamMH MaTeMaTUKH,
OMOJI0rUU, XUMHUH, Treorpaduu U TEXHOIOTUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHUEM METO/I0B HAyYHOI'O
MO3HAHUA: SIBJICHUE, HAYYHBIH (paKT, runoresa, (pusnveckas BEIMYMHA, 3aKOH,
TeopHus, HaOIIOEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MO/IENb, U3MEPEHHUE.

Mamemamuxa: penmieHue CHUCTEMBl YPaBHEHUH, TPUTOHOMETPUYECKHUE
(GyHKUIMHA: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPUUECKOE TOKJIECTBO, BEKTOPHI U UX MPOEKIMU HA OCH KOOPAMHAT,
CIIO)KEHUE BEKTOPOB, NPOM3BOJHBIE JIIEMEHTAPHBIX (PYHKUUN, MNPU3HAKU
10J100Ms TPEYTOJIbHUKOB, ONPEIeNICHNE IO TUNIOCKUX PUTYp U 00bEMa Tedl.

buonocus: snekrpuyeckue SBICHUA B KUBOW MPUPOJE, KojeOaTelbHbIE
JBYOKEHUSI B )KMBOW MTPUPOE, ONTUYECKUE SBJICHUS B )KUBOW IPUPOAE, ICHUCTBUE
paauali Ha )KUBbIE OPTraHU3MBbI.



Xumus: CTpOCHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasl CTPYKTypa
TBEPIBIX  TEJA, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMUYECKOM  pEIIETKH,
CIEKTPAJIbHBINA aHAJIN3.

l'eocpaghus: marHuTHBIE mMONIOCAa 3€MJIM, 3JIEKU MATrHUTHBIX PYII,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3aHUE 3€MIICTPICCHUH.

Texnonocus: TVWHUM DIIEKTpONEpEead, TEHEpPATOp MEPEMEHHOrO TOKa,
AIIEKTPOABUTATENb, UHAYKIIMOHHAS TI€Yb, pajap, PaauonpuEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBYU-neub, NpOeKIIMOHHBIN anmnapar, BOJOKOHHAs OMNTHKA,
coJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TTPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Du3nka» Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus (6a30BbIi YPOBEHB) JOJKHO O0ECTICUUTh JOCTUKEHUE CIEAYIOIINX
JUYHOCTHBIX, METAMIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATDI

JImdHOCTHBIE pE3yJNbTAaThl OCBOEHUS ydeOHOro mpeamera «Du3znka»
JOJKHBI ~ OTpaXaTb  TOTOBHOCTh W CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBAThCA C(POPMHUPOBAHHOM BHYTPEHHEH TMO3WIHMEH JIMYHOCTH,
CUCTEMOM I[EHHOCTHBIX OpPHEHTAIINI, MO3UTUBHBIX BHYTPEHHHUX YOEKICHU,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa,
paclIMpeHue >KU3HEHHOIO OIbITA W ONbITa JESITEIbHOCTH B IPOLECCE
peanu3alri OCHOBHBIX HAINPABICHUN BOCIUTATEIBHOU NESITEIbHOCTH, B TOM
YUCJIE B YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3HUITMH 00YJarOIIErocs Kak akTHBHOT'O
Y OTBETCTBEHHOI'O YJIEHA POCCUIICKOr0 OOIIECTBa;

NPUHATHE TPAJAUIMOHHBIX OOIIEYETTOBEYECKUX T'yMAHUCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYIO AEATEIBHOCTh B UHTEPECAX I'PAKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3allnu;

YMEHHE  B3aUMOJECHCTBOBAaTh C  COLUMAJbHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMHU ¥ HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU €S TEIbHOCTH;

2) NIATPUOTUYECKOTO BOCTIUTAHMSA

c(hopMUPOBAHHOCTH POCCUHCKOM TpakIaHCKOH WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOLIEHHWE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YMCJIE B
NESITEIbHOCTH YUYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUHUBOrO OY1yLIEro;

4) 3¢TeTHY€eCKOro BOCIIUTAHHUS :

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYasl OCTETUKY HAy4YHOrO
TBOPUYECTBA, MPUCYIIETO PU3NIECKON HAYKE;

5) TPyA0BOIro BOCIIMTAHMS

MHTEPEC K Pa3IMYHbIM chepaM MpoPecCHOHATLHON JESITEIBHOCTH, B TOM
YHCIIe CBS3aHHBIM C (DU3MKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyaymield Mpogeccuu U Pearnu30BbIBATH COOCTBEHHBIE >KHM3HECHHBIE
IJIaHBI;

TOTOBHOCTH U CTIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BAHUIO B 00JIaCTH
(U3HUKY Ha TPOTSHKEHUU BCEU KU3HU,

6) 3K0J10rH4ecKOro BOCIUTAHUS:



c(hOpMUPOBAHHOCTb HKOJIOTUYECKON KYJIbTYphl, OCO3HAHUE TJIOOATBHOTO
XapakTepa PKOJIOTMUECKUX MpodieM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JIEUCTBUM B OKpPYXKAIOUIEW Cpele Ha
OCHOBE 3HAHUS 1eJIel YCTOMYMBOIO pa3BUTHSI UETIOBEUECTBA;

pacuIMpeHue OmbITa JACSITEIbHOCTH HKOJIOTUYECKON HampaBJIEHHOCTU Ha
OCHOBE UMEIOIIMNXCA 3HAaHUH 10 (PU3HUKE;

7) UEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UUECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAyYHOW JESTENbHOCTH, FOTOBHOCTH B MPOIECCE
M3ydyeHUs: (PU3UKU  OCYHIECTBIATH MPOCKTHYIO U  HCCIEIOBATEIbCKYIO
NeSATeTbHOCTh UHIUBUAYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YueOHbIe [eliCTBUS
ba3oBble jlornyecKue 1efcTBUA:

CaMOCTOSITENTbHO  (OPMYIUPOBATh M AKTyaJU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpEeNEeNATh LEeNU AEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JTOCTHIKCHHUS,

BBISIBJISITH  3aKOHOMEPHOCTH M TMPOTUBOPEUHS B paccMaTpUBaEMBbIX
bu3nYeCKUX SIBICHUSX;

pa3pabaTbIBaTh IUIaH PEUICHUS MPOOJIEMbI ¢ YUETOM aHaIM3a UMEIOLIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYpPCOB;

BHOCHTh KOPPEKTHUBBI B JIEATE€IbHOCTh, OIICHUBATh COOTBETCTBUE
pe3yIbTaTOB LIEJSM, OLIEHUBATH PUCKH MOCIIECTBUN 1EATEIbHOCTH;

KOOPAMHHUPOBATh M BBIMNOJHATH pabOTy B  YCIOBHSX pPEajbHOTO,
BUPTYAJIbHOT'O U KOMOMHHUPOBAHHOTO B3aMMOCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPH PEIICHUN KU3HEHHBIX MPOOIIeM.

Bba3oBble uccienoBarenbckue AeiicTBUS:

BJIa/IETh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMU U METOIaMHU
buznyecKoil HayKu;

BJIQJIETh  HaBBIKAMU  Y4eOHO-HMCCIENOBATEIIbCKOW U MPOEKTHOU
ACSITeNbHOCTH B O0NACTH (PU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETFHOMY IMOMCKY METOJIOB pPeIlIeHus 3a/1a4 (PU3UIECKOT0 CONIeP KaHuU,
MPUMEHEHHUIO Pa3IMYHBIX METOI0B MO3HAHUS;

BJIQ/IETh BUAAMH JCSITEIBHOCTH MO TOJYyYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETaluY, MPeoOpa30oBaHUI0O M TPUMEHEHUIO B PA3IUYHBIX Y4eOHBIX
CUTYaIUsIX, B TOM YHUCJIE TIPU CO3JaHUH YUEOHBIX POEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH TIPUYUHHO-CIIECTBEHHBIC CBSI3M U aKTYalIH3UpPOBATh 3aaauy,
BBIIBUTATh TUIOTE3Yy €€ peIleHus], HaXOIUTh apryMEHTHI Ui JOKa3aTelIbCTBA
CBOMX yTBEP)KIICHUH, 3a7aBaTh MapaMeTPhl U KPUTEPUU PELICHUS;

aHAJM3UPOBATh TMOJYYCHHbIE B XOJA€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKHU OIEHUBATh HUX JIOCTOBEPHOCTH, IMPOTHO3HPOBATh H3MEHEHHUE B
HOBBIX YCIIOBHSX;

CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHOU
JESITeNbHOCTH, B TOM YHCIIEe IPU U3YYCHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIHN OIBIT;



YMETh TICPEHOCUTh 3HAaHWS 1O (QU3NKE B TPAKTHYCCKYIO 00JIaCTh
KU3HECATCITLHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJCH, MPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, JOMTYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

PabGora ¢ unopmanmei:

BJIAJICTh HABBIKAMHU MOTy4YEHUS HHPOPMAITHN (PHU3NIECKOTO COACPIKAHMS U3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATH IMOUCK, aHAJM3,
CUCTEMATHU3AINI0 U WHTEPTPETANNIO WH(POpMAIIUK pa3IMIHBIX BUIOB U (hopm
MIPE/ICTABIICHHUS,

OILICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

WCIIOJIB30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AITMOHHBIX
3a/a4 ¢ COOJIIoJieHuEeM TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PeCypcoCOepeKeHMs, TPABOBBIX M OTHYECKHX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MacHOCTH;

co3/aBaTh TEKCTHl (DU3UYECKOTO COMCPIKAHMS B PA3IUYHBIX (opMaTax c
yaéTOM Ha3HadeHWus WHOOpPMAIMM ©  [EJIEBOM  ayauTOpWH, BhIOHMpas
ONTHMAJIbHYIO (POPMY MPEICTABICHUS U BU3yaTU3aIIHH.

KoMMyHHMKaTHBHBIC YHHBeEpPCaJIbHbIC Y4eOHbIE 1eHCTBHSA:

OCYLIECTBJISITh OOIIEHHE HAa Yypokax (U3MKHU UM BO BHEYPOUYHOMU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallUd M CMSr4aTh
KOH(DJTUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOIO TOUKY 3PEHHUs C HCIIOJIb30BAaHHUEM
SA3BIKOBBIX CPEJICTB;

ITIOHUMATh U UCIIOIB30BaTh NPEUMYIIECTBA KOMAHIHOW U UHANUBHUIYaJIbHOU
padoThI;

BBIOMPATh TEMATUKY M METO/bl COBMECTHBIX JEUCTBHMA C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOr0 YJIEHA KOJUIEKTUBA;

IIPUHAMATh LE€IM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJAMHUPOBATh ACHUCTBUA MO €€ JOCTUKEHHIO: COCTaBJISATh IUIAH JICMCTBUM,
pacnpenensTh poiau ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3YJbTAaThl
COBMECTHOM padoThI;

OLICHMBATh KAa4E€CTBO CBOETO BKJAJa M KaXJOr0 y4aCTHUKA KOMAaHAbl B
o0l pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uIaratb HOBBIE IIPOEKTHI, OLICHUBATh HJEH C ITO3UIMU HOBU3HBI,
OPWUTMHAIIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh ITO3UTHBHOE CTPATETMUECKOE IOBEICHHE B PAa3IUYHBIX
CUTYalUSIX, IPOSABIIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranmu3anus:

CaMOCTOSITEIILHO OCYIIECTBIISITh O3HABATENIbHYIO IESITEIHLHOCTh B 00JIaCTH
(UBUKM W aCTPOHOMUH, BBISIBISATH NPOOJIEMBI, CTaBUTh U (POPMYJIHUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEJILHO COCTAaBJIATH IJIAH PEIICHUSI PACUETHBIX U KaUECTBEHHBIX
3a/1a4, TUTAH BBITIOJIHEHUS MPAKTUYECKON paboOThl € y4E€TOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUN;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;



pacuupsTh paMKi y4eOHOT0 peIMeTa Ha OCHOBE JINYHBIX MPEATIOYTCHHIA;

JieJIaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHNUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IPYAUIMU B 00JACTH
(bu3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEIbHBINA U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHATbHBI HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHTYaIlUsIM, BHOCHTbh KOPPEKTUBHI B JCSITEIHbHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YIHTATOB IEIISM;

BJIaJIETh HAaBBIKAMHM TIO3HABATENbHOW pedrekcun Kak OCO3HAHUS
COBEPIIAEMBIX JIEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, MX PE3YJNbTATOB U
OCHOBaHMHI;

MCTIOJIb30BaTh MPUEMBI peIIEKCHH JJIs OLIEHKU CUTYaIlH, BBIOOpa BEPHOTO
pelIeHus;

YMETh OIICHMBATh PHCKH W CBOEBPEMEHHO MPHUHUMATh PEHICHHS MO HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTBl APYTrUX MPH aHajdu3e pe3ybTaToB
JeSITeNbHOCTH;

MPUHUMATH ce0s, MOHNMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl APYTUX MPH aHajdu3e pe3ybTaToB
JeSITeNbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OMIUOKH.

B mporiecce mOCTHKEHUS TMYHOCTHBIX PE3YJIBTaTOB OCBOSHUS MPOTPaMMBbI
no ¢u3uke s YpPOBHS CpeAaHero oOmiero oOpa3oBaHUS y OO0YyYarOIIMXCS

COBEPIIICHCTBYETCS AMOITMOHAJIBHBIN HWHTEJUICKT, MIPEOIaT AFOTIIHIA
c(hOpMUPOBAHHOCTb:
CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

ASMOILIMOHAJILHOE COCTOSIHUE, BHJIETh HAIPaBJICHUS pPa3BUTHS COOCTBEHHOMH
AMOLIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUsI, BKIIOUYAIOIMIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJEHUE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOLIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIISITH THOKOCTh, OBITh OTKPHITHIM HOBOMY;;

BHYTPEHHEW MOTMBALMH, BKJIFOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN
U ycnexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JIEUCTBOBATh UCXOS U3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKJIKOYAIOUIEH CIIOCOOHOCTh MOHHMMATh  AMOLMOHAIBHOE
COCTOSIHUE IPYTHUX, YYUTBIBATH €r0 PU OCYIIECTBICHUH OOILIEHUS, CHOCOOHOCTh
K COYYBCTBHIO U COIEPEKNUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh  BBICTPAaMBATh
OTHOLIEHUS C APYTMMH JIOAbMU, 3200TUTHCS, IPOSBIATh HHTEPEC U pa3peliaTh
KOH(DJIUKTBHI.

NPEJMETHBIE PE3YJIBTATBI

K xonmy obyuenus B 10 kiiacce mpeameTHble pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh HA MPUMEpPaAX poJjib U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHON HAay4YHOM KapTUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;



YUHUTHIBATh TPAHMIBl NPUMEHEHHS] H3YyYEHHBIX (U3MUYECKUX MOJENEH:
MaTepualibHasi TOYKa, MHEpIUaIbHAas CUCTEMa OTCYETa, aOCOIIOTHO TBEpPIOE
TENO0, WACANbHBIN ra3, MOJENIU CTPOCHHUS Ta30B, KUIAKOCTEH U TBEPIBIX TEI,
TOYEYHBIN 3JIEKTPUYECKUN 3apsi/i IPU pelieHur (U3NIECKUX 3a/1aY;

pacro3HaBaTh (PU3NYECKUE ABJICHUS (MPOIECCHI) U OOBICHATH X HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH CTPOSHUS BELIECTBA U
ANEKTPOJMHAMUKHI: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJUHENWHOE
JBUKEHUE, CBOOOJIHOE MAJICHUE TEJ, JABW)KEHHE IO OKPYKHOCTH, HHEpUUS,
B3aumoneicTsue Tten, AUPQy3us, OpOyHOBCKOE JBUKEHUE, CTPOEHUE
KUAKOCTE W TBEPABIX TeJ, HM3MEHEHUE O00bEMa Teln MpU HarpeBaHUU
(oxJ1axeHum), TEIIOBOE pPaBHOBECHE, HUCIIApEHUE, KOHAEHCAlus, IJIaBJICHUE,
KpUCTaJUIM3alusl, KUTIEHUE, BIAXKHOCTh BO3/yXa, NOBBIILICHHUE 1aBJICHUS T'a3a IPU
€ro HarpeBaHUM B 3aKPBITOM COCY/JI€, CBSA3b MEXAY MapaMeTPaMu COCTOSIHUS raza
B M30IIpoIIeccax, ANEKTPU3aLUs Tel, B3aUMOACHCTBUE 3aps/I0B;

OIHMCHIBATh MEXAHUYECKOE ABUKEHUE, UCTONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpJAMHATa, IMyTh, MEPEMELICHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CuJa,
UMITYJIbC T€Ja, KHHETUYECKask SHEPrUsl, MOTEHI[MANIbHAas SJHEPTUsl, MEXaHUYECKas
paboTa, MeXaHMYeCKass MOUIHOCTb; IPU ONHCAHMM MPaBUIBHO TPaKTOBATh
(U3HYECKUI CMBICT HUCIOJIB3YEMbIX BEIUYMH, MX OOO3HAYEHUS U €JIUHULIBI,
HaXO0JUTh (hOPMYJIbl, CBA3BIBAIOLIME JAHHYIO (PU3NYECKYIO BETMUUHY C JPYTUMU
BEJIMYMHAMM;

ONKCHIBATh HM3YYEHHBIEC TEIUIOBBIE CBOWCTBA TENl W TEIUIOBBIEC SBIICHHUS,
UCIONIb3Ysl (PM3MYECKUE BEIUYMHBL: JABJIEHUWE Tra3za, TeMIlepaTypa, CpEeIHss
KHMHETHYECKast SHEprus Xa0TUYECKOI0 JBUXKEHUS MOJIEKYI,
CpPEIHEKBaAPATUYHAS CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIIOThbI, BHYTPEHHSS
sHeprusi, pabora raza, KOI(UIMEHT TMOJE3HOr0 JEUCTBUS TEIUIOBOIO
JBUTATENA; MpPU ONUCAHUU TMPABUIBHO TPAKTOBATh (PU3UYECKHUN CMBICI
UCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUYEHHSI U €IUHULbI, HAXOIUTh (POPMYIIBI,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMUMHY C IPYTMMHU BEJIMYMHAM;

OMKCHIBATh  M3YYEHHbIE DIIEKTPUYECKHME CBOMCTBAa  BEIECTBA H
ANIEKTPUYECKUE SIBIICHUS (TPOLIECChI), HUCMONB3YsSI (U3UYECKUE BEIUYUHBI:
ANEKTPUUECKUH 3apsif], JIEKTPUUYECKOE MOJIe, HANPSHKEHHOCTD MOJs, HOTEHIIHUAI,
Pa3HOCTh NOTEHLMAJIOB; MPH ONUCAHWK NPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBIC]T HCIIOJIb3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS M €IWHHIIbI; YKa3bIBaTh
(GopMysbl, CBA3BIBAIOLIME JIAHHYIO (DU3MYECKYIO0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMM;

aHAJIM3UPOBATH (PU3NYECKUE TPOLIECCHI U ABJICHHUS, UCTIONIb3Ys PU3NUECKHE
3aKOHBI ¥ PUHIUIBL: 3aKOH BCeMHUpHOro Tsrotenus, I, I1 u I 3akons1 HetoToHa,
3aKOH COXPAHEHUS MEXaHWYECKOM SHEpruu, 3aKOH COXPaHEHUs HMITYJbCa,
NPUHLKI CYIEPIO3HUIUN CUJI, IPUHIKIT PABHOIPABUS WHEPLUATBHBIX CHCTEM
oTc4ETa, MONCKYIIPHO-KUHETHICCKYIO TCOPUIO CTPOCHMS BCIICCTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEJIHEN KUHETUYECKON SHEPIrUU TEIIOBOTO JIBXKEHUS MOJIEKYJ
c aOCoNMIOTHOM TemmepaTypod, TEpBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHUs! JJIEKTPUYECKOro 3apsiia, 3akoH KyioHa, mpu 3TOM pas3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, Er0 MAaTEMAaTUYECKOE BHIPAXKEHHUE U YCIIOBUS
(rpanu1lpl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPUHUMUIIBI JEWCTBHS MAalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3inyaTh yCI0BUS UX 0€30MIaCHOI0 UCIOJIb30BaHUS B
MOBCEAHEBHOM JKH3HHU;

BBINIOJIHATh SKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX M3MEPEHUN, MPU 3TOM



dbopmynupoBath MpodiiemMy/3aadyy U THUIOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 HNPEIJIOKEHHOI0 O0OpYAOBAaHMS, MPOBOJUTH ONBIT U
(GhopMyIHpOBaThH BHIBOBI,

OCYLIECTBJISITh NPSIMbIE M KOCBEHHbIE M3MEpEHUsl (PU3NYECKUX BEIUYMH,
IpU 3TOM BBIOUPATH ONTHUMAIbHBIA CHOCOO HM3MEPEHUS M HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH MOIPEMIHOCTEN U3MEPEHU;

UCCJIENOBAaTh 3aBUCUMOCTH MEXAY (U3NUYECKUMHU BEJIIMYMHAMU C
HCIIOJIb30BAaHUEM MPAMBIX U3MEPEHHM, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCHpOBaTh PE3yNbTAThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIWYUH B
BU/JIE TA0JIUILL U TPa(UKOB, AENaTh BHIBOABI [0 PE3YyJIbTaTaM UCCIEI0BAHMUS;

coOI01aTh MpaBuiia 6€30MacHOro Tpy/ia NPy NIPOBEICHUH UCCIIET0BAHNM B
paMKax Y4eOHOIro 3KCIEPUMEHTa, y4eOHO-HCCIIEOBATEIbCKOM M NPOEKTHOU
JESTENbHOCTH C UCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOMCTB U 1a00PaTOPHOTO
000py10BaHUS;

pelarb pacu€THhle 3aJayd C SBHO 3aJaHHOW (PU3UYECKONM MOJEINbIO,
UCIOJIb3Ysl (PM3MYECKHE 3aKOHbI M TPUHLIMIIBI, HA OCHOBE aHaju3a YCIOBHS
3a/la4yu BBIOMpPATh (PU3MUECKYIO MOJAEIb, BBIIEHATh (PU3NYECKUE BEIUYUHBI U
(bopmyibl, HEOOXOAUMBIE ISl €€ PElICHHs], TPOBOJUTh PAaCUEThl U OLIEHUBATh
PEAIbHOCTD MOIYYEHHOT 0 3HaYeHUs! (PU3NUECKON BEIIMYNHBI;

peuarhb KAueCTBEHHbIE 3a/1auu: BBICTPAUBaTh JIOTUYECKU
HEMPOTUBOPEUMBYIO LIETIOYKY PACCYKJIECHUU C OMOPOM Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHMUS;

UCIIOJIb30BaTh  MpPU  pPELIEHMHM  Y4EeOHbIX  337a4  COBPEMEHHBIE
MH(OpPMAIMOHHbBIE  TEXHOJOTMH  JJis  [IOMCKa, CTPYKTYpPUpPOBAHUS,
UHTEpHpEeTalud W  NOpPeACTaBleHHs y4eOHOM M HAYYHO-NONYJISPHOH
uH(popMaIMy, TMOJYYEeHHOM M3 Ppa3IMYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOJYyYaeEMYI0 HH(POpMaLHIO;

MPUBOAUTH IPUMEPHI BKJIa1a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HayKH, OOBACHEHHE IMPOIECCOB OKPYKAIOUIEr0 MUpa, B pa3BUTHUE
TEXHUKU U TEXHOJOTU;

UCII0JIb30BaTh TEOPETUYECKUE 3HAHUA 1O (DU3UKE B NOBCEAHEBHOM KU3HU
111 o0ecrieyeHus: 0€30MacHOCTU NPU OOpallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, AJIsI COXPAHEHUSI 3/10POBbsI U COOTIOAEHUSI HOPM 3KOJIOTHYECKOT O
MOBEICHUS B OKPYXKAIOLIEH CpEE;

paboTaTh B TIpYIIE C BBIINOJIHEHUEM PA3JIMYHBIX COLUMAJIBHBIX POJIEH,
IUIAaHUPOBATh padoOTy TpyHIbl, PalMOHAJIBHO PACIPEAENATh OO0S3aHHOCTU U
IUIAHUPOBATh  ACSATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsIX, aJeKBAaTHO
OLICHMBATh  BKJAJ  KAXKJIOrO U3 YYaCTHUKOB TIpPyNIbl B  pEUICHUE
paccMatpuBaeMoi poOJIeMBbl.

K kxoniy obyuenus B 11 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXaTh CPOPMUPOBAHHOCTH y 00YUAIOLIUXCS YMEHUI:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4HOU KapTUHBI MUpPa, B PA3BUTHUH COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON AEATEIBbHOCTHU JIFOJIEW, LIENIOCTHOCTh U €AUHCTBO
(u3HYECKON KapTUHBI MUPA;

YUMUTHIBATh TPAHMIBl NPUMEHEHHS] H3YyYEHHBIX (U3UUYECKUX MOJENEH:
TOYCYHBIA JJECKTPUUYECKUN 3apsil, Jyd CBETa, TOYEYHBIA HCTOYHHMK CBETA,
g/epHas MOJENb aTOMa, HYKJIIOHHAas MOJEidb aTOMHOrO siapa NpH pPELIECHUU
(bu3nuecKux 3aaay;

pacro3HaBaTh (PU3NYECKUE SABJICHUS (MPOIECCHI) U OOBICHATH X HA OCHOBE
3aKOHOB  JJIEKTPOJMHAMHMKM M  KBAHTOBOM  (DU3HMKHU:  DIIEKTpHYECKAs



IIPOBOJIMMOCTbh, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEUCTBHS TOKa,
B3aMMOJICUCTBUE  MArHUTOB, JJICKTPOMArHuUTHAs  WHAYKUMS, JEHCTBHUE
MarHMTHOTO TIOJii Ha TMPOBOJAHUK C TOKOM U JBIKYLIUMHCS — 3aps,
AIIEKTPOMArHUTHBIE KOJ€OaHUs M BOJIHBI, MPSMOJIMHEHHOE pacnpoCcTpaHEeHUe
CBETa, OTPAKEHUE, MPETOMIIEHHE, UHTep(hEepeHLIns, TUPPAKIUS U TOJIIpU3ALIHS
CBeTa, nucnepcus ceera, potodiekTpudeckuii 3P ekt (hotodddexT), cBeToBOE
JaBJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CHEKTpa aroMa BOJIOpPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paIHOAKTUBHOCTB;

OINKCHIBATh M3yUYEHHBIE CBOMCTBA BeUIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTMYECKHE,  AJIEKTPUUECKYI0  MPOBOAMMOCTb  Pa3jUYHbIX  Cpea) |
ANIEKTPOMArHUTHBIE SBJIEHUS (MPOLECCHI), UCTIONB3YsS (PU3NYECKUE BETUYUHBI:
ANEKTPUUYECKUI 3apsif, Cujla TOKA, ANEKTPUUECKOE HANPKEHHE, JEKTPUIECKOe
COMPOTHUBJIEHUE, PA3HOCTh NOTEHIIMAJIOB, JIEKTPOABMKYLIAs CUIIa, paboTa ToKa,
MHAYKIUST MarHUTHOro mojs, cuina Amnepa, cuina JlopeHia, WHIYKTUBHOCTh
KATYIIKW, YHEPTUsl AJNEKTPUYECKOr0 M MATHUTHOIO MOJIEH, MEPUOJ U 4acTOoTa
KojeOaHuil B KojebaTelbHOM KOHTYpe, 3apsii M Ccujla TOKa B IIpoliecce
rapMOHUYECKUX BJIEKTPOMArHUTHBIX KojieOaHuil, (OKYCHOE pACCTOSHHE U
ONTHUYECKasi CUJia JIMH3BI, TIPU ONMHCAHUU MPABUIBHO TPAKTOBATh (PU3UUYECKUM
CMBIC]T HUCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYEHUs M EIUHUIIBI, YKa3bIBaTh
(bopMysbl, CBA3BIBAIOLIME JIAHHYIO (DU3MYECKYIO0 BEIMYMHY C JPYTUMHU
BEJIMYMHAMU;

OMUCHIBATh W3yYCHHbIC KBAHTOBBIC SIBJICHHS M MPOIECCHI, HCIOJIb3Ys
(¢u3nuecKue BEIUYHMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETa, SHEPrusd W UMMYJbC (POTOHA, MEPUOJ MOJypacnaja, dHEPrus
CBSI3U ATOMHBIX SIJIEp, PU OMMCAHUU IPABUIILHO TPAKTOBATh (PU3HMUECKUM CMBICI
HCIIOIb3YEMbIX BEIUYMH, UX O003HAUYCHUS U €AUHUIIbI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JIAHHYIO (PU3UYECKYI0 BEIWYUMHY C JAPYTUMHU BEITUYHMHAMH,
BBIYUCIISTh 3HAaUEHUE (DU3NUECKON BETMYNHBI,

aHAJIM3UPOBATH (PU3NYECKHE TPOLIECCHI U ABJICHHUS, UCIIONIb3Ys PU3NYECKHE
3aKOHBI U IPUHIIUIBL: 3aKOH OMa, 3aKOHBI IOCIEA0BATEIBHOI0 U APAILIEIBHOT O
COEAUHEHUSI MPOBOJAHUKOB, 3aKOoH J[xoyns—JIeHna, 3aKk0oH 371E€KTPOMArHUTHOMN
UHAYKIUY, 3aKOH MNPSAMOJIMHEHHOrO paclpoCTpAaHEHUs CBETa, 3aKOHBI
OTPAXXEHHUSI CBETA, 3aKOHBI IMPEIOMJICHHS CBETA, YPaBHEHHWE ODUWHINTEWHA IJIs
dboTodddexTa, 3aK0H COXpaHEHUS YHEPTUH, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH
COXpaHEHUs! SJIEKTPUYECKOro 3apsja, 3aKOH COXpPAaHEHHsS MacCOBOIO YHCIIA,
noctyiarel bopa, 3aKkoH paJMOaKTHBHOIO pachaja, Mpu 3TOM pas3linyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BHIPAXKEHHUE U YCIIOBUS
(rpanu1lpl, 00J1aCTH) TPUMEHUMOCTH;

ONpEAENATh HalpaBJIE€HUE BEKTOpAa HWHAYKUMM MAarHUTHOrO  IOJIA
IIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHia;

CTPOUTh M OIUCHIBaTh M300pa’K€HUE, CO3/1aBAEMOE IJIOCKUM 3€pKajioM,
TOHKOH JIMH301;

BBITIOTHATh JKCIEPUMEHTHI MO HUCCIAEAOBAHUIO (DU3UYECKUX SIBICHUN U
IIPOLIECCOB C MCIOJB30BAHMEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH: MPU 3TOM
dbopmynupoBath MpodiieMy/3aadyy U THUIOTE3y Y4YEOHOTO SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MIPEIJIOKEHHOI0 O0OpYAOBAaHMS, MPOBOAUTH ONBIT U
(GhopMyIHpOBaTH BHIBOIHI,

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE M3MEPECHUSI (PU3UUECKUX BEIUYUH,
P 3TOM BBIOUPATH ONTHUMAIbHBIA CHOCOO HM3MEPEHUS M HCIOJIb30BaTh
M3BECTHBIE METO/bI OLICHKH MOIPEMIHOCTEN U3MEPEHUM;



UCCJENOBAaTh 3aBUCHUMOCTH (PU3UYECKUX BEJIIMYMH C HCHOJIb30BAHUEM
OpPSIMBIX HM3MEPEHUN: TMPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yNabTaThl MOTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BETUYHMH B BUC TaOIUIl U
rpaduKoB, AeaTh BHIBOABI [0 pE3YyJbTaTaM UCCIIEI0BaHNUS;

coOI01aTh MpaBuiia 6€30MacHOro Tpy/ia NPy NIPOBEICHUH UCCIIEI0BAHUM B
paMKax Y4eOHOIro HKCIEPUMEHTA, y4eOHO-MCCIIEOBATEIbCKOM M NPOEKTHOU
JESATENbHOCTU C UCIIOJIb30BAHUEM U3MEPUTEIIBHBIX YCTPOUCTB U J1a00PaTOPHOrO
000py10BaHUS;

pelarb pacu€THhle 3aJayd C SBHO 3aJaHHOW (PU3UYECKONM MOJEINbIO,
UCTIONB3Ysl (U3WYECKHE 3aKOHBI W TPHUHIMUIIB, HA OCHOBE aHalW3a YCIOBUS
3aJla4i BBIOMPATh (PU3UYECKYIO MOJENb, BBIACIATH (PU3NUECKHE BEIUYUHBI U
dbopMyIbl, HEOOXOANMBIE [JIsI €€ pEelIeHHs, MPOBOAUTH PAacUYEThl U OLIEHUBATH
pearbHOCTh MOJIYYCHHOT O 3HAYCHHS (PHU3UIECKON BETHUMHBI,

pemiaTh KauyeCTBCHHBIE 3aJ1auHu: BBICTpauBaTh JOTHYECKH
HEMPOTUBOPEUMBYIO LIETIOYKY PACCYKJIECHUN C OMOPOM HA M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHHUS;

UCTIONB30BaTh  NpPU  pPEHICHHH  Y4eOHBIX  3a7ad  COBPEMEHHBIC
uHPOpPMAIIMOHHBIE  TEXHOJOTMU /s TIOMCKa, CTPYKTYPUPOBaHUS,
UHTEpIpPEeTallud W TPEACTaBICHUs y4eOHOW W HAy4HO-TIONMYJSPHOU
uHbOpMaIlMK, TOJYYEHHOW W3 PA3NMUYHBIX HUCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJYyYaeEMYI0 HHPOpMaLHUIO;

OOBSICHATh TPHUHILMUIIBI JCWCTBHS MAIllMH, MPHOOPOB MU TEXHUYECKUX
YCTPOMCTB, pa3inyaThb YCJIOBHS HUX O€30IaCHOTO HCIONb30BaHUA B
MOBCEAHEBHOM JKH3HHU;

MPUBOJUTH MIPUMEPHI BKJIA1a POCCHICKUX U 3apyO0eKHBIX yUEHBIX-(PU3NKOB
B Pa3BUTHE HAyKH, B OOBSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE
TEXHHUKH U TEXHOJIOTH;

MCTIOJIb30BaTh TEOPETUUECKUE 3HAHMS 10 (PM3HUKE B TTOBCETHEBHOM KU3HU
111 o0ecrieyeHuns: 0€30MacHOCTU PU OOpaIlleHUH C MPUOOpPaAMU U TEXHUYECKUMU
YCTPOMCTBAMM, AJISI COXPAHEHUS 3I0POBbSI U COOTIOAEHUSI HOPM 3KOJIOTHYECKOT O
MOBE/ICHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B TPYIIE C BBIMIOJHEHWEM pAa3JIMYHBIX COIHUANBHBIX POJIEH,
IUIAaHUPOBATh padoOTy TpyMIbl, PalMOHAJIBHO PACIPEAENATh OO0S3aHHOCTU U
IUIAHUPOBATh  JICATEIBHOCTh B HECTAHAAPTHBIX CUTYyallUsiX, aJCKBaTHO
OLIEHWBAaTh BKJAJ KaXKIOT0O W3 yYaCTHUKOB TPYNNbl B  pEIICHUE
paccMatpuBaeMoi poOJIeMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHoBaHue KounyecTBo 4acoB
Ne DJIeKTpOHHBIe (LM (ppoBHIe)
pa3zie/ioB H TeM KonTpoabHbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
nporpamMmbl padoThI padoThI
Paznen 1. PUSUKA U METO/bI HAYYHOI'O ITIO3HAHUSA
11 ®dusuka ¥ METOBI 5 bubmuoreka [JOK
' HAy4HOT'O IMO3HAHUA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa LOK
https://m.edsoo0.ru/7{41bf72
29 Jnmavika 7 bubmmnorexa IHOK
https://m.edsoo.ru/7{41bf72
3aKOoHBI
73 COXDAHCHIS B 6 1 i bubnmoreka [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHUKe
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KHHETHYISCKOM
TEOPUH

bubmnorexa IHOK
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

10 OCHOBBI 10 butmmoreka [IOK
) TEPMOJIUHAMUKU https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSIHUS 5 bubnunorexa LIOK
' BemecTBa. Da3zoBrle https://m.edsoo.ru/7f41bf72
TIEPEXOJIbI
Hroro no pazaeny 24

Paznea 4. 9JIEKTPOAUHAMUKA

bubanoreka LIOK
4.1
DueKTpocTatiia 10 https://m.edsoo.ru/7f41bf72
[TocTosiHHbBIN
49 3JIEKTPUYECKHM TOK. 12 bu6muoteka [IOK
' TokH B pa3iInyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB I1O0 68

[NPOI'PAMME



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

11 KIIACC

HaumeHnoBanue KoanuecTBo yacoB
Ne daekTpoHHble (LndpoBbIE)
pa3iejioB M TeM KonTpoabHbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NMPOrpaMMbI padoThI padoThI
Paznea 1. 9JIEKTPOANHAMMUKA
MaruuTtHoe noiJie. Eub 10K
HOJINOTEKA
1.1 )
JICKTPOMATHHTHAA 1 1 3 https://m.edsoo.ru/7f41c97¢
WHTYKIUS
Hroro no pazneny 11
Pa3znea 2. KOJIEBAHU S U BOJIHbBI
MexaHnueckue 1
2.1 DIIEKTPOMATrHUTHEIE 9 1 bubnmorexa LHOK
’ P https://m.edsoo.ru/7f41c97¢
KoeOaHus
Mexanuueckue n
2.2 3JIEKTPOMAarHuTHEIE 5 1 Bubmiorexa ITOK
' p https://m.edsoo.ru/7f41c97¢c
BOJIHEI
but6mmoreka [JOK
2.3 O
frria 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazgexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1

OCHOBEBI CIIeLIHAIbHOM
TEOpUHU
OTHOCUTEJIBHOCTHA

but6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢



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

Hroro no pazneny 4

Pa3nea 4. KBAHTOBAS ®U3UKA

41 DJIeMeHTHl KBaHTOBOM 6 bubnuoreka [JOK
) ONTUKH https://m.edsoo.ru/7f41c97¢
bubnunorexa LIOK
4.2 C
ThOCHHC aToMa 4 https://m.edsoo.ru/7f41c97¢
bubnunorexa LIOK
4.3 A
TOMHOE A7pO > https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

51 DJIeMEHTBI aCTPOHOMUU 7 ! bu6muoreka [IOK
' 1 aCTpOpU3UKU https://m.edsoo.ru/7f41c97¢
HUtoro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE ITOBTOPEHUE

6.1 O6o0marotiee 4 bubmuorexa [JOK
' IIOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne KounuecrBo yacos DJIEeKTPOHHBIE
1| Hara uugposbie
Tema ypoka KonTpoabnbie IIpakT4yeckune
/ Bcero H3yYeHHUs o0pa3oBaTejibHbIE
padoThbI padoTsI
n pecypchbl
dusnka — HayKa O MPUPOJIE. bubmuotexa [JOK
1 Hayunslie MeTObI TO3HAHMS 1 https://m.edsoo.ru/ff0c32e
OKPY>KaIOIIIEeT0 MUpa 2
Posb 1 mecTo dusuku B
OpPMHUPOBAHUH
?05 eMpeHHoﬁ HAy4YHOU bubmmorexa [OK
2 p i 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUDA, B p
MPAKTUYECKOM EeATETbHOCTH B
Joaen
MexaHu4eckoe JBUXEHHUE.
OTHOCUTEIIFHOCTD bu6nuoreka [IOK
3 MEXAHUYECKOTO JBUKECHUSL. 1 https://m.edsoo.ru/ff0c350
Iepemenienue, CKOPOCTb, 8
YCKOpEHHUE
bu6mmoreka [IOK
PaBHOMepHOE
4 . 1 https://m.edsoo.ru/ff0c362
MPSIMOJTMHEHHOE JIBHIKCHHE 0
bubmnorexa [IOK
PaBHOYCKOpEeHHOE
5 . 1 https://m.edsoo.ru/ff0c372
MIPSIMOJTMHEHTHOE JIBHDKCHHE .



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

CBo0OomHOE majeHue. bu6nuoreka [IOK
6 YckopeHue cBOOOTHOTO https://m.edsoo.ru/ff0c39c
najicHus c
KpuBonuneliHoe ABUKEHUE. bubnuoreka [IOK
7 JIBrkeHne MaTepuaabHON https://m.edsoo.ru/ff0c3ad
TOYKH II0 OKPY>KHOCTH a
IIpyHIUIT OTHOCUTEIIBHOCTH
but6mmoreka [IOK
lNanunesa. MaepuuanbHble
8 . https://m.edsoo.ru/ff0c3be
cucteMsbl otcueta. [lepBsiii 9
3akoH HproToHa B
Macca tena. Cuina. [IpuHnun
. bu6nuorexa LIOK
cynepno3uiuu cui. Bropoi
9 https://m.edsoo.ru/ff0c3be
3akoH HprotoHa nis g
MaTepUaIbHON TOUKHU -
. bubmuorexa [IOK
Tpetuii 3akoH HproToHa niis
10 https://m.edsoo.ru/ff0c3be
MaTepuaIbHbIX TOUYEK 2
3aKOH BCEMUPHOTO
bubmuorexa [IOK
Tarotenus. Cuiia TsHKECTH.
11 https://m.edsoo.ru/ff0c3d0
[TepBast kocmuyeckas 0
CKOPOCTH =
bubmuorexa [IOK
Cuna ynpyroctu. 3akoH
12 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena g
Cuna tpenus. Koagduruent
13 T eHHHp Ciina b bubmuorexa [IOK
P ’ https://m.edsoo.ru/ff0c3f76

COIIPOTUBJICHUA ITIPpHU



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

JABMOKCHUHU TCJ1a B XXUJIKOCTHU
HUJIK 1ra3c

[loctynarensHoe u
BpalaTeIbHOE JIBIKCHHE
a0COJIFOTHO TBEPJOTO TEJIA.

bu6nuoreka [IOK

14 https://m.edsoo.ru/ff0c41a
MowmenTt cuitsl. ITnedo cumsl. p
VYcnoBust paBHOBeCHs -
TBEPJOTO TENA
NMiynbsc MmaTepuanbHOU
TOYKH, CUCTEMBEI
bu6nuoreka [IOK
MaTepuagbHbIX TOYCK.
15 https://m.edsoo.ru/ff0c43d
Nmnynbc cuibl. 3aKkoH 6
COXpaHEHHUs UMITYJIbCa. -
PeakTuBHOE ABMKEHUE
Pabora 1 MOIIIHOCTH CHJIBL.
Kunernueckas sneprus bu6mmoreka [IOK
16 | wmaTepuanbHON TOYKH. https://m.edsoo.ru/ff0c450
Teopema 00 n3MeHEHUH 2
KUHETHUYECKOI SHepruun
[loTeHuumanbHas sHEPrUsl.
[ToreHmmanpHas SHEPTUst
YIPYTO ehopMUpOBAHHO bubnmoreka [IOK
17 https://m.edsoo.ru/ff0c461
npyxunbl. [loTeHnuanbHas .
JHEPTus TeNa BOIU3U -
MOBEPXHOCTU 3eMJIIU
13 IloTennuanpHbIC U bu6mmoreka [IOK
HENOTEHINAJIbHbIC CUIBI. https://m.edsoo.ru/ff0c478



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

CBs13b paboThI
HEMOTEHIUATbHBIX CUJI C
W3MEHEHNEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHHUS MEXAHUYECKON
SHEPruu

10

19

JIaGopatopHas pabota
«HccnenoBanue cBs3n
paboOTHI CHIIBI C U3MEHEHHEM
MEXaHUYECKOH SHEPTHH Tela
Ha MPUMEPE PACTHKEHUS
PE3UHOBOTO KI'YTa»

20

KonTponbhas pabora mo
Teme «KuHemartuka.
Jlunamuka. 3aKOHBI
COXpPaHEHHUS B MEXaHHUKE)

bubmnorexa [IOK
https://m.edsoo.ru/ff0c4b7
4

21

OCHOBHBIE MOJOXKEHUS
MOJIEKYJIAPHO-KHUHETUYECKOU
Teopun. bpoyHoBCckoe
newkenue. dubdysus

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc
2

22

XapakTtep JBUKEHHUS U
B3aUMOJEHCTBUA YaCTHI]
BemecTsa. Mojenu
CTPOEHUS ra30B, KUIKOCTEN
U TBEPABIX TEII

23

Macca Monekys.
KonunuecTBo BenecTna.



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

[locTostnHast ABoraapo

24

TennoBoe paBHOBeCHE.
Temmeparypa u eé
n3Mmepenue. [llkana
temmneparyp Llenbcus

25

WNneanpueiii raz B MKT.
OcHoBHoe ypaBHeHne MKT

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcoiroTHast TeMIiepaTypa
Kak Mepa cpeaHen
KUHETHUYECKOM SHEpruun
JBUKECHHS] MOJICKYII.
YpaBHenue Menpeneena-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511
e

27

3akoH JlanpToHa. ["a3oBbie
3aKOHBI

28

JlaboparopHas paboTa
«HccnenoBanue
3aBUCHMOCTH MEXTY
rnapaMeTpaMu COCTOSHHS
pa3peKEHHOTo ra3a»

29

M3onporueccel B naeaibHOM
ra3e 1 ux rpapuueckoe
IpeCTaBlIeHUE

bubmuorexa [IOK
https://m.edsoo.ru/ff0c570
e

30

BHyTpeHnHss sHeprus
TEPMOIUHAMHYECKOM
CHUCTEMBI U CIIOCOOBI €6

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c595
2



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

n3MeHeHus. KoauuectBo
TEIJIOTHI ¥ paboTa.
Bnaytpennsia sneprus
OJHOATOMHOI'O HJICaJIbHOI'O

rasa
bubmuorexa [IOK
31 Buael remionepenaun https://m.edsoo.ru/ff0c5¢3
6
Y aenwHas TeMI0EMKOCTD
BemecTBa. KomnuecTso but6nmuoreka [IOK
32 | TemaoThI NpU https://m.edsoo.ru/ff0c5¢c3
TeIIonepeaaye. 6
AnmnabaTHBIiA TIpoIecc
[lepBb1it 3aK0H
13 TEPMOJUHAMUKH U €TI0 bu6mmoreka [IOK
IIPUMEHEHHE K https://m.edsoo.ru/ff0cSefc
M30IpoIeccaM
HeobGpatumocTs mporeccor bubmuotexa [JOK
34 | B mpupone. Bropoii 3akon https://m.edsoo.ru/ff0c623
TEPMOIUHAMHUKH 0
N b K
[Tpunmun aevicteus u KI1 nosmorexa L0
35 . https://m.edsoo.ru/ff0c600
TEIIOBOM MaIllMHbI X
36 | Iluxn Kapno u ero KII/]
37 DKosorudyeckue mpoodaemMbl

TCIUIOOHCPIrCTUKHA



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

O06o06mmarmuit ypok bu6nmnoreka [IOK
38 «Monexymnsipaas Gpu3MKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOIMHAMUKI 8
Kontponbhas paboTa mo
but6mmoreka [JOK
teme «MoutekyinsipHas
39 https://m.edsoo.ru/ff0c6as
¢usuka. OCHOBBI 0
TEPMOIUHAMUKI B
[TapoobpazoBanue u bu6nuorexa LIOK
40 | xonpencaunus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KHUIIEHHE 6
AOcoroTHas 1 bubmuotexa [JOK
41 OTHOCHUTEJIbHAS BIAXHOCTh https://m.edsoo.ru/ff0c64d
Bo3ayxa. HacelmeHHslil map 8
TBépnoe teo.
Kpucrannuueckue u
aMop(QHBbIe Tena.
42 AHHI;((I))T OIMsI CBOMCTB Brbnrorexa LIOK
p https://m.edsoo.ru/ff0c65f0
KpucTasuioB. Kuakue
Kpuctabsl. CoBpeMEHHbIE
MaTepHab
[InaBnenue u
bubmnorexa [IOK
KpUCTalau3anus. Y aeabHas
43 https://m.edsoo.ru/ff0c670
TEIUIOTA TJIABJICHUS. g
Cyonmumarust B
but6mmoreka [IOK
VYpaBHEHUE TEIJIOBOTO
44 https://m.edsoo.ru/ff0c682

OataHca

0



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

DneKkTpusanus Ted.

. bubmuorexa [IOK
DnekTpuyeckui 3apsia. JIBa
45 https://m.edsoo.ru/ff0c6bc
BU/JIA DJIEKTPUUECKHUX .
3aps10B -
[TpoBOAHUKY, TUITCKTPUKH
P P but6nmuoreka [IOK
1 TIOJTYTIPOBOJHUKHU. 3aKOH
46 https://m.edsoo.ru/ff0c6bc
COXpaHEHHUS JIEKTPUUECKOTO .
3apsaa -
B3aumMopeiictBue 3apsioB. bu6nnorexa [IOK
47 | 3akon Kynona. Toueunbrit https://m.edsoo.ru/ff0c6ce
DIIEKTPUYECKUI 3aps/l 4
Hanpsixk€aHocTh
AJEKTPUUECKOTO TOJIA.
48 [IpuHIMD Cynepno3uiuu bubmmorexa [IOK
PHHIHIT CyTepriosuit hitps://m.edsoo.ru/ff0c6df2
ANEKTPUYECKUX TMOJICH.
JIvHuK HanpsSYKEHHOCTH
PaGora cun
49 3JIEKTPOCTATHUECKOTO TIOJISI. bubnmnoreka [IOK
[Torenmman. PasHocts https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[IpoBOOHUKYN U JUBTIEKTPUKH
P P bubmnorexa [IOK
B AJIEKTPOCTATUYECKOM TOJIE.
50 https://m.edsoo.ru/ff0c701
JusnekTpudeckas g
IIPOHUIIAEMOCTh -
N bubmuotexa [IOK
DIIEKTPOEMKOCTb.
51 https://m.edsoo.ru/ff0c712
Konpaencarop

6



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

52

DIEKTPOEMKOCTD IJIOCKOTO
KOHZIeHcaTopa. DHeprus
3apsKEHHOT0 KOHJeHCcaTopa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c72¢
0

53

JlabopaTopHas paboTa
"Usmepenue
JIIEKTPOEMKOCTH
KOoHZeHcaTopa"

54

[IpuHUMD AeicTBUSA U
MIPUMEHEHHE
KOHJIEHCATOPOB,
KOIMUPOBAIBHOTO ammnapara,
CTPYHHOTI'O IIPUHTEPA.
DJeKTpocTaTu4ecKas
3aluTa. 3a3eMJICHNE
3JIEKTPOTIPUOOPOB

55

DIIEKTPUYECKUH TOK,
YCJIOBHS €T0
CYILIECTBOBAHMUSI.
[locTostnubii TOK. CHila
tToka. Hanpsixenue.
Comnporunienne. 3akon Oma
JUTSl y4acTKa LeTH

56

IlocaemoBaTenbHOE,
napasuiesibHOE, CMEIIaHHOE
COEIMHEHUE MPOBOAHUKOB.
JlabopaTopHast paboTa
«M3yueHne cMemanHoro

bu6nuorexa LIOK
https://m.edsoo.ru/ff0c7410



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

COCOAUHCHUA PC3UCTOPOB»

57

Pabora u momrHOCTH
3JEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

bubmuorexa [IOK
https://m.edsoo.ru/ff0c783
8

58

3axod OMa 111 HOJTHOU
(3aMKHYTOM) 2JIEKTPUUECKOU
uenu. KopoTkoe 3aMbIKaHKeE.
JlaboparopHas pabota
«H3mepenne D/1C
HCTOYHUKA TOKA U €ro
BHYTPEHHETO
COTIPOTUBIICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae
0

59

DneKTpOHHas IPOBOJAUMOCTh
TBEPBIX METAILJIOB.
3aBUCUMOCTh
COTIPOTHUBJICHUS METAJIJIOB OT
TeMIEePaTypHI.
CBepXxIIpoBOJIUMOCTh

60

DIIEKTPUUYECKHUI TOK B
Bakyyme. CBoiicTBa
AJIEKTPOHHBIX MTYYKOB

61

[lomynpoBoIHUKH, UX
cOoOCTBEHHAs U IPUMECHAs
npoBoauMocTh. CBoicTBa
p—n-mepexona.
IonynpoBOIHUKOBBIE
PUOOPHI

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c84a
e



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

DneKTpUYECKU TOK B
pacTBOpax M paciuiaBax

but6nmmoreka [IOK

62 | DIEKTPOIUTOB. https://m.edsoo.ru/ff0c82b
DIEeKTPOTUTHYECKAS a
TUCCOoLUaus. DIEKTPOIU3
DIIEKTPUYECKHI TOK B raszax.
N but6mmoreka [IOK
CamMocToATenbHBIN U
63 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSITENIbHBIN pa3psi. .
Momnnus. [Ina3ma -
DneKTpudYeCcKre Mpuoopsl 1
CTpPOMCTBA U UX
64 i all)cTqucxoe MIPUMEHEHUE Brbmorexa LIOK
P P ' https://m.edsoo.ru/ff0c86fc
[IpaBuna TeXHUKH
0€30MacHOCTH
. but6nmuoreka [IOK
Oo6o0bmaromuit ypox
65 P https://m.edsoo.ru/ff0c88b
«INEeKTPOIMHAMUKA) .
Kontposnbnast paboTa mo
TeMme «DJIEeKTPOCTATHKA. bu6nmoreka [JOK
66 | IlocTOsIHHBIN 2IEKTPUUECKUN https://m.edsoo.ru/ff0c8a8
TOK. TOKU B pa3imMyuHBIX a
cpenax»
PesepBHBIii ypoOK. bu6nnoreka [IOK
67 | KonrtposnbHas pabora mo https://m.edsoo.ru/ff0c8c5
Teme "DIeKTpoiuHaMHKa" 6
68 PesepBHblil ypok. bu6nuorexa LIOK

O06o006marmuil ypok 1mo

https://m.edsoo.ru/ff0c8f6¢



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

temaM 10 kiacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68




11 KIIACC

Ne KoanyecTBo yacos JIeKTPOHHbBIE
Il T HMara uudposbie
€Ma ypoka KounTtpoibHbie IIpakTHyeckue
/ Bcero U3yUeHus! o0pa3oBaTe/ibHbIE
padoTbI padoTbI
1| pecypchl
[TocTosiHHBIE MArHUTHI U UX
B3auMoOJeiiICTBHE. Eub OK
nOIMOTEKA
MarnutHoe none. Bextop s
1 MATHHTHOM HHAYKINA 1 https://m.edsoo.ru/ff0c977
' 8
JIuHMM MarHUTHOM -
WHYKIUN
MarunuTtHoe nosie
5 MIPOBOJIHUKA C TOKOM. OTbIT i but6mmoreka [IOK
Opcrena. Bzaumopelicteue https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
JlaGopartopHnast pabota Eub 1IOK
nOIMOTEKA
3 «W3yueHre MarHuTHOTr o 1 1
https://m.edsoo.ru/ff0c98fe
TOJISI KATYILIKH C TOKOM
JlelicTBHEe MarHUTHOT'O IIOJIS
Ha MIPOBOJIHUK C TOKOM.
Cuia Amnepa. Eub 110K
HOJIMOTEKA
4 Jlaboparopuas pabora I 1 https://m.edsoo.ru/ff0c9ac0
«HccnenoBanue J1eUCTBUS — '
MOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»
5 JleficTBe MarHUTHOT'O TIOJIS 1 but6mmoreka [JOK



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

Ha JBIKYINYIOCH
3apsoKeHHYI0 yacTtuily. Cuma
Jlopenia. Pabota cutbt
Jlopenua

https://m.edsoo.ru/ff0c9df4

DJIeKTpOMarHuTHas
nHaykuus. I1oTok Bekropa
MarHuTHOM uHaykuun. JC
WHIYKIMU. 3aKOH
AJIEKTPOMATrHUTHOMN
nHaykuuu Papanes

JlabopartopHnas pabota
«HccnenoBaHue sIBJICHUS
3JE€KTPOMArHUTHOU
WUHAYKIA»

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBNICHME
camounaykiuu. IJ1C
CaMOMHYKIMH. DHEPrust
MarHUTHOTO TOJISI KaTYIIKH
C TOKOM.
DJIEKTPOMArHuTHOE MOJe

but6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoiicTa u
UX MPUMEHEHHE:
MMOCTOSIHHBIE MArHUTHI,
3JE€KTPOMArHMTHI,
3JEKTPOJIBUTATENb,
YCKOPUTENH 3IEMEHTAPHBIX
YaCTHIl, HHAYKIIMOHHAS



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

Ic4Yb

10

OO6o0maromuit ypox
«MarsuTHoe 1oJe.
DJIEKTpOMarHuTHas
HHIYKID)

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas paboTa mo
Teme «MarHuTHoe ToJie.
DJIeKTpOMarHuTHas
WUHIYKIHAS

but6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OO/IHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHndeckue
Kosie0aHus. YpaBHEHHE
rapMOHMYECKHUX KOJIeOaHUH.
[IpeBpaienue sHepruu

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopnast pabota
«HccnenoBanue
3aBHCHUMOCTH TIEPHOA
MaJibIX KoJebaHul rpy3a Ha
HUTHU OT AJIMHBI HUTHU U
MAaccChl Tpy3a»

14

KonebarenpHbIit KOHTYD.
CBoOoHEBIE
AJIEKTPOMATrHUTHBIE
KoneOaHus B UI€aILHOM
Kosie0aTeIbHOM KOHTYpE.
AHanorust Mexny
MeXaHHUYECKUMH U

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb82
0



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

ANEKTPOMArHUTHBIMH
KOJIEOaHUAMHA

15

®opmyna TomcoHna. 3akoH
COXpaHEHHMsI SHEPTUU B
uealbHOM KoJieOaTeTbHOM
KOHTYpE

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

16

IIpencrasnenue o
3aTyXaIInuX KOoJIeOaHHsIX.
Beinyx1eHHBIE
MeXaHUYeCKHEe KOJIeOaHusl.
Pe3onanc. BeiHyxaeHHbIE
AJIEKTPOMArHUTHBIE
KoJIeOaHMs

but6mmoreka [JOK
https://m.edsoo.ru/ff0cbby
6

17

IlepeMeHHBIN TOK.
CunycounnanbHbII
MEPEMEHHBIN TOK.
MoOUIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JIEUCTBYIOIIEE 3HAUCHHE
CHUJIBI TOKA U HAIPSKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd3
4

18

Tpanchopmarop.
[IponsBoacTBo, nepegaya u
noTpebaeHue
JJIIEKTPUYECKOM SJHEPrUn

19

YcerpoicTBo u
MIPaKTUYECKOE MPUMEHEHUE
AIEKTPUYECKOTO 3BOHKA,

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



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

reHepaTopa nepeMeHHOro
TOKa, TUHUH
AJIeKTpoIepead

20

DKOJIOTUYECKUE PUCKU TIPU
MIPOU3BOJICTBE
anekTposHepruu. Kynerypa
UCII0JIb30BaHUS
3JIEKTPOIHEPIUU B
OBCEIHEBHOMN KU3HU

21

MexanndecKre BOJIHEI,
YCJIOBHSI pacTIpOCTPAHCHHUS.
[lepuon. Cxopocth
pacmpocTpaHeHus U ITTHHA
BostHBL [lonepeunsie n
IMPOAOJIbHBIC BOJIHBL

but6mmoreka [IOK
https://m.edsoo.ru/ff0ccas54

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTh 3BYyKa. BeicoTa
ToHa. TemOp 3ByKa

but6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

BHGKTpOMaI‘HI/ITHBIe BOJIHBI,
HX CBOWCTBA U CKOPOCTb.
[IIxana 31€eKTpOMarHUTHBIX
BOJIH

but6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHIMIIBI paIMOCBS3U U
TeneBuaeHus. Pa3zsurue
CpEICTB CBA3U.
Pagnomnokanus



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

’5 Konrponsnas padota bu6muoreka [IOK
«KonebaHus 1 BOJTHBI https://m.edsoo.ru/ff0cc6f8
IIpsamonuneitHoe
pacrpocTpaHeHHEe CBeTa B bu6mmoreka [IOK

26 | OIHOPOIHOM Ccpene. https://m.edsoo.ru/ff0cd35
ToveuHbIif HCTOYHHK CBETA. 0
JIyd cBera
OTtpaxkeHue cBeTa. 3aKOHbI

7 OTpaXkXEHUs CBETA. bubnuorexa [JOK
[Toctpoenue nzodpaxeHuit https://m.edsoo.ru/ff0cd4e0
B IIJIOCKOM 3€pKalie
[Ipenomnenue ceera.

[TonHOE BHYTpEeHHEE
28 OT ameHHeYTI'I[) €JIeIbHBIN bubmorexa HOK
P PR https://m.edsoo.ru/fR0cd7f6
YTOJI TTOJIHOTO BHYTPEHHETO
OTpaXKeHUS
JlaGopartopHnast pabota
29 | «M3mepeHue mokaszaTest bubmorexa LOK
p https://m.edsoo.ru/ff0cd67a
MIPEJIOMJIICHUST CTEKIIa»
JInnssl. [HocTpoenue

30 n300pakeHuil B JIMH3E. bu6muoreka [IOK
®opMyiia TOHKOW JTUH3BI. https://m.edsoo.ru/ff0cddle
VYBenuueHue TuH3bI
JlaGopaTtopHnast pabota

31 «McenenoBanne cBOMCTB

M300paKeHUH B JIMH3AX



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Hucniepcus ceera.
CI10XHBIA cocTaB 0eJIoro

32 | cgera. lIger. JTabopaTopHas
paborta «Habmronenue
JIMCTIEPCUU CBETa»
WNureppepennns ceera.
pep bubmuoreka [JOK
33 | [dudpakuus csera.
. https://m.edsoo.ru/ff0ced22
Judpaxknuonnas pemeérka
34 IlonepedyHOCTh CBETOBBIX bubmuoreka [IOK
BoJH. [lonsipusanus ceera https://m.edsoo.ru/ff0cf02¢
OnTuueckue mpuOOPHI U
35 | ycTpoiicTBa M YCIOBUS UX
0€30MacCHOr0 NPUMEHEHUS
['panu1ibl TPUMEHUMOCTH
36 KJIaCCUYECKON MEXaHUKH. bubnuoreka [JOK
[TocTynaTel cnenuanbHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEILHOCTHU
OTHOCUTENBHOCTh
37 OJTHOBPEMEHHOCTH. bu6mmoreka [IOK
3ame yIeHre BpEMEHU 1 https://m.edsoo.ru/ff0cfa42
COKpalIeHUE JJIUHbI
OHeprusi U UMITYJIbC
18 PEIATUBUCTCKOM YaCTULIBI. bubmuoreka [IOK
CBs13b MaccChl € SHEPTrUEH 1 https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHUS TIOKOS
39 | KontpoasHas pabora bubnuorexa [JOK



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

«Onruka. OCHOBEI
CIIeIIAJILHON TEOpUH
OTHOCUTEIHHOCTI

https://m.edsoo.1ru/ff0cf610

®otonbl. Popmyina [lnanka.

bubmoreka [IOK

40
DHeprust U UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfel 6
OTKpbITHE U HUCCIIEIOBAHUE Eub 1IOK
noIMoTeKa
41 otoaddekra. O A T.
porosddexr HBITRT https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHsl Gororddexra.
b v(b(b . bubnuorexa [JOK
YpaBHeHue DWHIITEIHA 715
42 https://m.edsoo.ru/ff0d015
dotorpdekra. «KpacHas .
rpanunay ¢portorpdexra -
[aBnenne ceera. OnbiThl 1. bubnuorexa [JOK
43 H. JIebeneBa. Xumuueckoe https://m.edsoo.ru/ff0d04a
IefiCTBUE CBETA 6
TexHuueckue ycTpoucTsa u
MPAKTHYECKOe IPUMEHEHHE:!
44 | dotosneMeHT, (HOTOIATUHK,
coyiHeuHas Oartapes,
CBETOIMO]T
Pemenue 3agaq mo reme but6mmoreka [IOK
45 «JeMEeHThI KBAHTOBOM https://m.edsoo.ru/ff0d030
OIITUKH 2
Mopens aroma ToMcoHa. bubmuorexa [JOK
46 OmnbiTel Pe3epdopaa no https://m.edsoo.ru/ff0d091

PaCCCAHUIO O-4aCTHULI.

a



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

IInanerapHas Mozielb aToMa

bubmoreka [IOK
47 IToctynatel bopa
4 p https://m.edsoo.ru/ff0dOafa
N3nydyenue u normnoueHue
OTOHOB MPH IIEpeX0Ie
48 g)TOMa co iOFO g OBII{[;I bubmmorexa HOK
A YI?, https://m.edsoo.ru/ff0dOafa
SHEPIuM Ha Ipyroul. Buasl
CIIEKTPOB
BoaHoBEIE cBOlCTBA
yactull. Boinsl 1e bpoiins.
49 Kopnyckymsipao BOJII;-IOBOP'I bubmmorexa HOK
PHYCKYIAD https://m.edsoo.ru/ff0d0cal
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE
OTkpbITHE
paguoakTUBHOCTH. OTBITHI
50 Pesepdopia 1o bubmuorexa [IOK
pPOPA https://m.edsoo.ru/ff0d0fd2
ONpEIETICHUIO COCTaBa
PaMOAKTUBHOTO U3JIYyYEHUS
CgoiicTBa anbda-, 6eTa-,
51 ramMmMma-usnydenus. Binusiaue
PaIMOAKTUBHOCTHU Ha
’KUBbBIE€ OPTraHU3MBI
OTKpBITHE IPOTOHA U
HelTpoHa. M30Tonsl. bu6mmoreka [IOK
52 | Aunbda-pacman. https://m.edsoo.ru/ff0d116
ONEeKTPOHHBIN U 2

MO3UTPOHHBIN OeTa-pacma.



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

I'amma-usinydenue

53

OHeprus CBsI3U HYKJIOHOB B
anpe. SnepHble peakiyu.

S nepHblil peakTop.
[Ipo6iieMbl, IEPCIEKTUBBIL,
HKOJIOTMUECKHUE aCIIEKThI
AIEPHOM SHEPrEeTUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

DJIeMEeHTapHbIE YaCTHIIBI.
OTKpBITHE TO3UTPOHA.
Mertoap! HaOIIOAEHUA U
perucTpanuu
3JI€MEHTAPHBIX YACTHII.
Kpyraslii cton
«DyHIaMEHTaJIbHbIE
B3auMoeiicTBug. EMMHCTBO
(bu3nIeCKOi KapTHHBI
MHUpa»

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0e3
8

55

Bupn 3B€31HOrO0 Heba.
Co3Besnus, sspkue 3BE31bl,
IUIAHETHI, UX BUIUMOE
newxkenne. ConHeynas
cHucTeEMa

56

Comnnre. Conaeunas
aKTUBHOCTE. MIcTOYHHUK
sHeprun CoJiHLa U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3IbI



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

rJ1aBHOM
MTOCJICI0BATEIIbHOCTH.
Bnytpennee ctpoenue
3BE311. COBpEeMEHHBIE
MpEeACTaBICHUS O
MPOUCXOXKICHUH U
sposmronuu CotHIIA | 3BE3]

58

Mineunsiit [IyTe — Hamma
lNanakrtuka. [Tonoxenue u
nemwxkenne CoHia B
lNanaktuke. ['anakTuku.
UYEpHble ABIPHI B saApax
rajgakTuK

59

Bcenennas. Pas0Oeranue
rajakTuk. Teopus
Bosbiroro B3peiBa.
PennkroBoe nsnydyenue.
MertaranakTuka

60

Heperennsie npo0iaembl
aCTPOHOMMHU

61

KonrpomnbHas pabora
«DNEeMEHTHI aCTPOHOMUH U
aCTPOPUUKI

62

O6o0matomuii ypok. Pois
($U3UKK ¥ aCTPOHOMUH B
3KOHOMUYECKOH,
TEXHOJIOTHYECKOM,




COLIMAJILHOM Y D TUYECKOU
chepax mesTeNbHOCTH
yeJIoBEKA

63

O6o0matomuii ypok. Pois
U MeCTO (PUBHUKH U
aCTPOHOMHU B
COBPEMEHHOHN Hay4YHOHN
KapTHHE MHUpa

64

O6o06maromuii ypok. Posb
(bu3UIEeCKOi TEOpUH B
(dbopMUpOBaHUU
MPECTABIEHUN O
¢bu3nuecKoi KapTUHE MUpPa

65

O6o06mraromuit ypox. Mecto
(bu3nUecKoi KapTUHBI MUpa
B 0011IEM psTy
COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX [IPEJCTABICHUN O
Ipupoe

66

PesepBHBIi YPOK.
MarnuTHoOE€ nosie.
DJIEKTpOMarHuTHas

WHI KIS

67

PesepBHblit ypok. OnTHKA.
OcHOBEHI cICIHAILHOM
TEOPUU OTHOCUTEILHOCTU




Pesepnblii ypok. KBantoBas
68 ¢du3uKa. DIeMEeHTHI
ACTPOHOMUU U aCTPOPHU3UKHU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI 1JISI YYEHUKA

» Gusuka, 10 knace/ Msikumes I'. 4., Byxosues b.b., Corckuiit H.H. non
penakuueit [lapdenrreBoit H.A., AkumonepHoe o0miectBo «M31aTenbCcTBO
«IIpocsemieHue»

» Gusuka, 11 knace/ Mskumes I'.J1., byxoBues b.b., Hapyrun B.M. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe odmectBo «M31aTenbcTBO

«IIpocsemieHue»

METOAUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
COopnuk 3a1a4 no ¢pusuke. 10-11 knaccol. ba3osbiii ypoBens/ [lapdentrea

H. A., Axunonepnoe obmectBo "U3narensctso "lIpocsemenne”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://resh.edu.ru/

https://school-collection.edu.ru/catalog/

https://edsoo.ru/

https://myschool.edu.ru/

https://sferum.ru/
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