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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOrO YypOBHS Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE IMOJIOKEHHH U TpeOOBaHUI K pe3yjbTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammel, mpeactaBieHHbx B OI'OC
COO, a Ttakxke c ydyéroM (QenepasbHON pabodyeil MporpaMMbl BOCIHUTAHUS U
KOHLETILIUKA TpernojiaBanusi yyeOHoro npeamera «DPusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yoInX OCHOBHBIE
o0Opa3oBaTeabHbIE TPOrPAMMBI.

ConepxxaHue mnporpamMmbl 10 (U3MKE HaNpaBiIeHO Ha (QOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOyuaromuxcs 10-11 xmaccoB mpwu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AEATEILHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METAIPEIMETHBIM PE3yJbTaTaM
oOy4eHHMsI, a TaKXe€ YUYHMTHIBAET HEOOXOJUMOCTh pealu3alud MEXIPEIMETHBIX
CBsi3el (U3MKM C €CTeCTBEHHO-HAyYHbIMH Yy4eOHBIMU TNpeameTamu. B Heit
OTIPE/IETISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHUs] (PU3UKU HAa YPOBHE CPEIHEro oOLIero
o0pa3oBaHMsl, MJIAHUPYEMBIE PE3yJbTaThl OCBOECHUS Kypca (DPU3MKHU: JTUYHOCTHBHIE,
MeTarpeIMEeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3uKe BKIIOYAET:

e IUIAHUPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (GU3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE ITPEIMETHBIE PE3YJIbTATHI 110 rojiaM 00y4EHUs;

e cojepkaHue yueOHoro npeamera «Pu3nkay 1mo rojaMm o0ydeHusl.

®dusnka Kak Hayka O HambOosee OOHIMX 3aKOHaX MPUPOJIBI, BBICTyHas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHu# 00 okpy»karomeMm mupe. LIIKoapHBINA Kype GU3NKH — CUCTEMOOOPA3YIOLIH
JUISL €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (PU3UUECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SBJICHWN, HM3yYaeMbIX XUMHUCH, OHMOJIOTHEH,
¢dbusmdyeckord reorpadueld W acTpoHoMHei. lcmoap3oBaHWE M AKTHBHOE
OpUMEHEHUE (QU3NYECKUX 3HAHUW  ONpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cdepe DSHEPreTHKH, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4YEHUSI HOBBIX MAaTEpHAIOB C 3aJlaHHBIMU CBOWCTBAMHU W JIPYTHX.
W3ydyeHue (UMK BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOW KapTHHBI MHMpa OOydyaromuxcs, B (pOpMHpOBaHME YMEHHM NPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS IPY BBINIOJIHEHUHU UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca ¢u3WKu i ypOBHsSI cpefaHero oOmiero oOpa3oBaHHS
MOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaThb Kak IPUHLUIIBI €ro
OCTPOECHHUS.



Hoes yenocmnocmu. B cOOTBETCTBUM C HEM Kypc SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCeX pa3zesioB (hU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (HU3UKA
o0benMHEH BOKpPYT ¢u3nyeckux Teopuil. Benymum B Kypce sBseTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanust mnpeanonaraeT HMCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAa (DU3NYECKON HAYKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢bu3uKM ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKUMH MTPOOTIEMaMHU.

Hoess npuknaonoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosiaraer
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKUX W TEXHOJIOTHYECKUX MPHUIOKCHHM
M3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyercss MNOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJIEpKaHUsl, TMOCBSMIEHHBIX DKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKUA M TEXHOJOTHW, a TaKKe OOCYKICHUS
npo0JieM paloOHAIBHOTO MPUPOIOTIONB30BAHUS M IKOJIOTMUECKONU 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMH Kypca (pM3MKKM Ha ypOBHE CpETHEro OOIIeTro
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpUH ((POpPMHUpPOBAHUE MPEACTABICHUIN O
CTPYKTYpE MOCTPOCHUS (PU3NUYECKON TECOPUH, POIH (PYyHIAMEHTAIBHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMEHHBIX  IMPEJACTABICHUAX O TMPUPOJE, TpaHHUIaxX
MPUMEHUMOCTH TEOPUH, IS ONUCAHWUS €CTECTBCHHO-HAYyYHBIX SBICHUH U
MIPOIIECCOB).

CucTeMHO-IesTeNbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yercs Mpex]ie
BCEro 3a CU€T OpPraHMu3alliy SKCIEPUMEHTAIBHON NEATENbHOCTH OO0YyYaroluXCsl.
Jlnst  6a3oBOro ypoBHS Kypca (PU3MKH — OTO HCIOJIb30BaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpBIE B IporpamMme mno (pusnke oObeIMHEHBI B OOMIMH CIIMCOK YYCHHUYECKUX
NpakTUYeCKUX paboT. BeijeneHrne B yka3aHHOM IepedHe JIabOpaTOpHBIX PadoT,
OPOBOAMMBIX S KOHTPOJsSI M OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMU
00pa3oBaTEIBLHOIO TMpolecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAHUS U
ocHameHuss kaOmHera Qusuku. Ilpm »>TomM obecrnieumBaeTcss  OBJIAJICHHUE
OOy4aroNIMMHUCS YMEHHUSIMU TPOBOJUThL KOCBEHHbIE H3MEPEHHUs, HCCIECIOBAHUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TIPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

bonpimioe BHUMaHWE yHAENSETCS PEHICHUIO PAacYETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM AJig pacu€THBIX 3a/7ad MPUOPUTETOM SIBISIOTCS 3a7adyd C SIBHO
3aJaHHON (PU3MYECKON MOJIETbIO, TO3BOJIAIONINE TPUMEHATh U3YUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfiesia Kypca, TaK W WHTETPUPYs 3HAHUS U3
pa3HbIX pa3nesoB. /{15 KayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIIOTCS 3aJaHUs Ha
0oOBsSICHEHHE TPOTEeKaHUS (U3MUECKHX SBJICHUH W IPOIIECCOB B OKPYKAIOIICH
KU3HHU, Tpelyrolye BbIOOpa (U3WYECKOW MOJEIU JiS CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIIEUCHHI0 Y4YeOHOTO Tmpolrecca 0a30BbIi ypOBEHb Kypca
(bU3UKHN HA YPOBHE CPEAHETO OOIIETO 00pa30BaHUs JOJIKEH U3y4aThCsl B YCIOBUSIX
MpPEeIMETHOr0 KaOuHeTa (U3WKK WM B YCJIOBHSX WHTETPUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IMkiaa. B kxabunere (u3uku MOMKHO OBITH
HeoOxoauMoe JabopaTopHoe O0OOpYyJOBaHWE [JIsi BBIMOJHEHHUS YKa3aHHBIX B
mporpaMme 1o U3NKE YICHHUECKHX MPAKTHYECKUX PaOdO0T U JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
MPUHITUIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH H  OOCCICYHMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (U3WKE KIFOYEBBIX JIEMOHCTpAIuil IS
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUW H  TPOLECCOB, OMIHUPUYECKUX H
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJIOBaHHE ISl YUYEHHUECKUX TMPAKTUYECKUX padoT
dbopMupyeTCcs B BUAEC TEMAaTHYCCKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYalImmxcsa. TemMaTHYecKue KOMIUICKTHI
71a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TMOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX J1a00OpaTOpPUil.

OCHOBHBIMHU TIENIAMH U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISTFOTCSI:

e (QopmMupoBaHue HHTEpeca M CTpEeMJICHUS OOYy4YalOIIMXCA K HAyYHOMY
W3YUYCHUIO TPUPOJIBI, PAa3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYECKHX
CHOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (popMUpOBaHHE
MCCJIEI0BATENLCKOIO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHHME HAyYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUU OOBSCHATH SBICHUSA C HCIOJIB30BAHHEM
(bu3MYeCcKUX 3HAaHUHN U HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHue TpenCTaBICHUNH O pONM (PU3MKH JJI Pa3BHTHs JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHre 3TuX 1enel 00ecreunBaeTcsl pelieHueM CIeIyIomuX 3a1a4 B

npolecce u3yyeHus: Kypca (GU3UKU Ha YPOBHE CPEIHEro 00I11ero o0pa3oBaHus:



e TmpuoOpeTeHne  CUCTEeMBl  3HaHUH 00  oO0mmx  (Qu3MYecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJItOYas MEXaHUKY,
MOJIEKYJIApHYIO (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPO(PHU3UKH;

e (QopMupoBaHME YMEHUN TPUMEHATH TEOPETUUYECKHUE 3HAHHS IS
OoOBbsiCHEHUS (PU3WYECKUX SBJICHUHW B TPUPOAEC U IS TPUHATHUSA
MPAKTUYECKUX PEIIEHUIN B TOBCEAHEBHOM KU3HU;

e OCBOEHME CHOCOOOB pEIIEHUs pa3IUYHbIX 337a4 C SBHO 3aJJaHHOMN
buznyeckoil Monenblo, 3alad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3faHue (pU3NUECKO MOJEIH, aJleKBATHON yCIIOBUSAM 3a/1a4H;

e TMOHMMaHUE (PU3NYECKUX OCHOB U TPHUHILMUIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPY>KAIOIIYIO
cpeny.,

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IJIAHUPOBAHHUS U TMPOBEACHMUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuud UHGOpMaIiH,
OIPEJENECHHS JOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM ISl PA3BUTUS YMEHUU MPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wuzyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus oTBoauTcs: 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJETIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKe TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTENb JeEJaeT BbIOOD
MpOBEACHUs J1a0OPaTOPHBIX pPabdOT M ONBITOB € YYETOM MHJIWBHAYaJIbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Pasznesn 1. ®u3uka u METOAbI HAYYHOI'0 O3HAHUS

®usnka — Hayka O mpupone. HaydHele METOIBI MO3HAHUS OKPYKAOIIETO
Mupa. Ponb DOKCclieppuMeHTa M TEOPUM B IPOLIECCE IO3HAHUS IPUPOBI.
DKCIIEpUMEHT B (pU3HKeE.

MopnenupoBanue (U3MYECKUX SBJIEHUN M mpoueccoB. HayuHble rumoTessl.
®dusnueckre 3aKOHbI U TEOpPHUH. | paHHIbl MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUS.

Ponb n Mecto Qusuku B GOpMUPOBAHUU COBPEMEHHOW HAay4YHOH KapTHHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble u IHU(PPOBbIE H3MEPUTENIbHbIE MPHOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

ITepemernienne, CKOpoCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MaTepuajbHOW TOUYKHM, UX MPOEKIMM Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeleHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSIMOJUHENWHOE JBIKeHue. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHMS, NYTH U NEPEMEUICHUSA
MaTepuaJIbHON TOUYKU OT BPEMEHH.

CBoOonHoe najzieHue. Y CKopeHrue CBOOOIHOTO MaJieHusl.

KpuBonmnHennoe  nBukeHue. J[BHKEeHHWE  MaTepuallbHOW  TOYKM 11O
OKPYXHOCTH C IMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEWHAS
ckopoctk. [lepron u wacrora obparnienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA W MPAKTUUECKOE NPUMEHEHHUE: CIUJIOMETP,
JBH>KEHUE CHAPSAJIOB, LIEMTHBIC U PEMEHHBIC MTEPEaauH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALINS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBIKCHUSL.

[IpeoOpa3zoBaHue JBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM HNPOCTPAHCTBE.

HaGnronenne aBuxkeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHust CBOOOIHOTO ITaICHHUS.

Hanpapnenue CKOpoCcTH pU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomol

N3yuyeHrne HEpaBHOMEPHOTO JBHMXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MyTSIMHU, NPOWICHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXYTKM BPEMEHUM TNIPU PABHOYCKOPEHHOM
JBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuyenue ABukKeHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunnun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHa.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IJI MaTepUaIbHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepHuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumina Ttsokectn. llepas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CkoyibxeHus1, kaueHnus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOIbKEHUS U cuiia TpeHus: nokosa. KoadduumeHt tpenus.
Cuiia conpoTUBIIEHUS MPU IBUXKEHUU TEJa B dKUJKOCTH WIIH Tase.

[TocTynarensHO€E U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOIO TENA.

MOMEHT CHJIBI OTHOCUTEIBHO OcH BpamleHus. l[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHnueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MNOAIMIHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHEpUUH.

CpaBHeHUE MacC B3aUMO/ICHCTBYIOIIMNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MTaJICHUH.

CpaBHeHUME CHIT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

VYcnoBust paBHOBecHs TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopmusvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKHUHE U
pe3HOBOM 00pasIle, oT ux aedopMarium.

HccnenoBanne ycloBHM pPaBHOBECHS TBEPAOTO TeEJNA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus ¢ MexaHuke

NmMnynbe MarepuaqbHOM TOYKH (Teia), CUCTEMbl MaTepUalbHBIX TOYEK.
Nmnynbe cuiibl M1 U3MEHEHUE HMITYJIbCa Tela. 3aKOH COXPAHEHUs HMITYJbCa.
PeakTtuBHOE ABHKEHUE.

Pa6Gora cuiabl. MOIIHOCTD CHITHL.

Kunernueckas sHepruss MarepuajbHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU DHEPTUM.

[ToTenunanbHas SHEprusl. [ToTeHumanbHast SHEprus YIpyTO
neopMUpPOBAaHHOW  TPYXKHMHBL.  [loTeHIManmbHas  SHeprus Tena  BOJIM3HU
MOBEPXHOCTH 3EMIJIU.

[ToTenumanbHbIC u HEIMOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTEHUHAIBHBIX CUJI C U3MEHCHUEM MEXAHWYECKOM HSHEPrUU CHCTEMBI TEIL.
3aKOH COXpaHEHHUS MEXaHUYECKOW SHEPTUM.

Ynpyrue u Heyrpyrue CTOJIKHOBEHUS.

TexHuueckne yCcTpoWCTBa M NMPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYXUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTnBHOE IBMKEHHUE.

[lepexoa MOTEHIMANTBHON YHEPTUN B KHHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CUJIbI ¢ U3MEHEHWEM MEXaHMYECKON SHEepruu
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO KIyTa.

Paspnen 3. MouiekyisipHasi (PM3HNKa U TEPMOJAMHAMMKA
Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHM M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTUIL[ BewecTsa. MoOJenn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPABIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneid. Macca u
pa3mepsl MoJekyl. KonundyectBo BemectBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ msMmepenue. lllkama remneparyp
Llenbcus.



Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KUHETUYECKOW TEOpHM HJEabHOTO ra3a. AOCOINIOTHas TeMmIeparypa Kak Mmepa
CpelHEell KWHETUYECKOM SHEpPruM TEIUIOBOro JBIKEeHMs dYacTull rasza. lllkana
temneparyp KensBuna. I'azoBbeie 3akoHbBI. YpaBHeHue MenneneeBa—KiamnenpoHa.
3akoH JlasbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBieHUE H30IMPOIIECCOB: H30TEPMa, H30X0pa,
nzo0apa.

TexHuueckre yCTpPOHMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COECTUHEHUN.

OmnbiTel 10 MU PYy3UN KUAKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHHUSI.

Mogaens onbita LTepHa.

OnpIThI, JTIOKa3bIBAIOIIHE CYLLIECTBOBAaHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUSI.

Mogens, HILTIOCTPUPYIOIIAs TPUPOTY AABIEHUS ra3a Ha CTEHKH COCYJa.

OnpIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHUS MJICAJIBbHOTO Tasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TapaMETPaMU COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepMoauHamuueckas cucremMa. BHYTpEeHHssI dHEPIUS TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHeHus. KomnuecTBo Temnorsl u padora. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  MJAEAJBHOro  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IeIbHas TEIJIOEMKOCTh BEIECTBA.
KonuuecTBo TEMI0TH IpH TEIJIONepeaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKHU.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. ['papuyeckas
UHTEpIpeTanys padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpatumMocTh IPOILIECCOB B IPUPOJIE.

TermoBble  MammHbl.  [IpuHOUMIBI  AEHCTBUSA  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBaHus SHEPruM B TEIUIOBBIX MamuHax. KodpGuIMeHT Mone3Horo
neiictBuss TeroBo mammubl. [{ukn KapHo u ero koadduimeHT mosie3Horo
JEUCTBUSA. DKOJIOTUYECKHE MPOOIEMBI TEIIOAHEPTETUKH.



TexHuyeckne YCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTellb
BHYTPEHHETO CTOPaHMUsl, OBITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW H3HEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JIEWCTBHEM C)KaTOro BO31AyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MmyTéM TpeHus (BUI€OAEMOHCTPAIHs).

N3meHeHnue BHyTpeHHEH sHepruu (TeMIiepaTyphbl) Tea Ipy Terionepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHUI0 BO3AyXa (OMBIT C BO3AYILIHBIM
OTHUBOM).

Mopenu napoBoii TypOHUHBI, ABUTATENSI BHYTPEHHETO CTOPAaHUsI, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeugecmea. Dazosvie nepexoovl

[TapooOpazoBanue U KoHneHcarus. Vcrapenue u kunenue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwlllleHHBbI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHHS OT JaBICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctayioB. Kuakue kpuctauibl. CoBpeMeHHbIE Marepuanbl. [lnaBrneHue u
KpUCTaJTM3aIus. Y IeabHasl TerioTa miasienus. Cyonumanus.

YpaBHEHHE TEIIIOBOTO OajaHca.

TexHuueckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: THUTPOMETpP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUHU TMOJTYUYECHHS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEepUaloB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUH.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJICHUS KPUCTAUNIMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomol

N3mepeHre 0THOCUTENBLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. DiekTpoauHaAMHUKA
Tema 1. Inekmpocmamuka
OnexTpuzauust Tell. OJeKTpUYecKuil 3apsn. J(Ba Buaa 3IEKTPUYECKUX
3apsAnoB. IIpOBOOHUKH, IUAJIEKTPUKU M TNOJYNPOBOJAHHMKU. 3aKOH COXPAaHEHHS
AJIEKTPUYECKOTO 3apsia.
B3anmoneiictBue 3apsanoB. 3akoH KynoHa. To4euHbIN 3JIEKTPUUYECKHAN 3apsI.
Onextpuueckoe mnone. Hampsok€HHOCTh  3nekTpuyeckoro mnons. IlpuHumn



CYHEPHO3ULIUNA DIIEKTPUYECKUX Iosier. JIMHMKM HanpsHyKEHHOCTH AJIEKTPUYECKOTO
HOJIAL.

Pabora cun  anekTpocratudeckoro  mosis.  I[lorenuwman.  PasHocTh
MOTEHIHAIOB. [IpOBOJHMKM M JAMDIIEKTPUKH B JIIEKTPOCTATHYECKOM  IIOJIE.
JlusnexTpruyeckas MpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOIL,
AIIEKTPOMETp, JJIEKTPOCTaTHYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN allapar, CTPYUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLNI IEUCTBUS DIEKTPOMETPA.

B3aumopericTBre Ha NEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3AIIUTA.

JINDNEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUUECKON MTPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUSL CYLIECTBOBAHUS DSIIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 151 y4acTKa LETIH.

DJIEKTPUYECKOE COIMPOTUBJICHUE. Y IEIIBHOE CONPOTHUBIICHUE BEIIECTBA.
ITocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH Jxoymns—Jlenma. MomrHOCTD
ANEKTPUYECKOTO TOKA.

DNEKTPOJABWXKYILAA CWIA U BHYTPEHHEE CONPOTUBJIEHUWE HMCTOYHHKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpuYecKoi 1enu. KopoTkoe 3aMbIKaHueE.

OneKkTpoHHass  NPOBOAMMOCTb  TBEPABIX  METALIOB.  3aBHCHMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemmepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

ITomynpoBOIHHKMY. CoOcTBeHHas 151 IIPUMECHAs IIPOBOAMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-niepexoa. [lonynpoBoagHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUdA TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS TUCCOLUALINS. DIEKTPOIU3.



DJNIeKTpUUeCKU TOK B Tra3zax. CamMOCTOATENbHBIH M HECAaMOCTOSTEIbHBIN
pazpsan. Monuus. [Liazma.

TexHuyeckne yCTpOWCTBA M IMPAKTUYECKOE NPHUMEHEHUE: aMIIEPMETP,
BOJIbTMETP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MIPHOOPBHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIN O/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, OIYIPOBOJIHUKOBBIIN 110/, TaJbBAHUKA.

Jlemoncmpayuu

N3mepeHne CHiTbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JUJIMHBI,
IUTOLIA/I MTONIEPEYHOI0 CEYEHUsI U MaTepHaIa.

CmemaHHOe COeIMHEHNE TPOBOAHUKOB.

IIpsmoe w3MepeHHe JSIEKTPOABWXKYIIEH Ccwuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOITUTOB.

HckpoBoii pa3psia M IpOBOJAUMOCTD BO3yXaA.

OOHOCTOPOHHSSI MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMemaHHOIO0 COEUHEHNS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmroienue snexrpomnusa.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHs B 10 Kiacce ocymiecTBIISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypcaMM MaTeMaTHKH,
OMOJIOrMH, XUMHH, Teorpaduu U TEXHOJIOTUU.

Meowxcnpeomemnvle nowsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYyYHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, rumnores3a, (uU3MUecKas BEIUYMHA, 3aKOH,
TEOpHs, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHWe CUCTEMbl YpaBHEHHH, JIMHEWHas (YHKIHA,
napabona, runepOosia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOECKLIUM HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonocus: mMexaHudeckoe JBUKEHUE B >KUBOM npupone, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIIONEpPENayH, TEIIOBOE PaBHOBECHE),
ANEKTPUYECKUE SBIICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJIEKTPOJUTHYECKAS THUCCOIUAINS,
rajibBaHUKa.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apOMeTp, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHHE ABIKEHUH C HCTHOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHUKE, MOIIIUITHUKN, WCIOJIb30BAHUE 3aKOHA COXPAHCHMSI
UMITyJIbCa B TEXHHKE (pakera, BOAOMET W JpPYyrHe), ABUTATENb BHYTPEHHETO
cropaHwusi, mapoBas TypOWHA, OBITOBOH XOJOJUIBLHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE HAHOMATEPHAIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHUE 3JIEKTPONPHOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, DJIEKTPOHATPEBATEIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. DinekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomacHumHas UHOYKYUA

IlocTosiHHBIE  MarHuThl.  B3amMoJeMCTBHE  MOCTOSHHBIX  MAarHMTOB.
MarnutHoe mone. Bexkrop marHuTHOM uWHAYKUOMH. [IpyHIMOD cyneprno3unun
MarHuTHbBIX noJsied. JIMHMM MarHuTHOM WMHAYKUWW. KapThHa JWHUN MarHUTHOM
WH]IYKIIMHU T0JI MOCTOSTHHBIX MarHUTOB.

MarauTHoe TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUUAH
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO NMPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBue npoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJTyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HarpaBlieHHe. J[BHKeHUe 3apsiKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Iojie. PaGoTa cuisl Jlopenna.

SlBneHne BIIEKTpOMAarHUTHOW HWHAYKOMUA. [lOTOK BEKTOpa MarHUTHOW
WHAYKUAH. OJIEKTPOABIKYIAS CHJIA WHIYKIUMHA. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe TmoJie. IDJIEKTPOABMKYIIAs CHJIA WHIYKIHH B
MPOBOJHUKE, JBHKYIIEMCS TOCTYNIATEIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHE CaMOMHIYKUIMH. OJEKTPOABMKYIIAs  CHIIA
CaMOWHIYKIIUH.

DHEprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMATrHUTHOE TIOJIE.

TexHnueckne yCTpPOMCTBA M IPAKTUYECKOE TMPHUMEHECHUE: TIOCTOSIHHBIC
MarHuThbl, JJECKTPOMArHUTHI, BJICKTPOJBHUIrATENIb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TIOJIEM.

JIuHWY UHIYKIIUY MarHUTHOTO MOJIS.

B3aumoperictBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne 3IEKTPOMArHUTHOW UHAYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBIXKYILEH CHJIBI UHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHrie MarHUTHOTO MOJIS1 KAaTYIIKH C TOKOM.

HccnenoBanne AeHCTBUSA MOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATrHUTHOW UHAYKIUU.

Pa3nea 5. Kosied0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbLE KOJ1€OaAHUA

KonebarenpHas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
[Mapmonnyeckue konebanus. [lepuon, wacrora, amrumutyaa u ¢asza koiieOaHUH.
[IpyxuHHBIN MasgTHUK. MareMaTH4EeCKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
koJiebanuii. [IpeBpaiienre HEPrUun Mpu rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiii kOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUs B
UJCATHbHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHHYECKUMHU U
ANEKTPOMAarHUTHEIMU KoJeOanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPI'uM B UJEaTbHOM KoJie0aTeTbHOM KOHTYpE.

[IpencraBienrie o 3aTyXaromux KojaeOaHuaX. BrIHYK/IeHHbIE MEXaHUUECKUE
kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUsI.

ITepemennbiii  TOK. CHUHYCOMIANBHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE W JACHUCTBYIOIIEE 3HAUYCHUE CHUJIBI TOKa U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U NOTPEOIICHUE DIECKTPUIECKOM
SHEPIUMU. JKOJIOTMYECKUE PUCKHU TPU MPOMU3BOJCTBE 3JIEKTpodHepruu. Kynbrypa
WCMOJIb30BAHUSA 3JIEKTPOIHEPTUU B TIOBCEAHEBHOM KU3HMU.

TexHudyeckne yCTpOMCTBAa M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKUU
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHUU IIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTUYeCKU MasiTHUK).



HabOmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu TOCIEIOBATENIBHOM COEAWHEHUM PE3UCTOpPA, KATYIIKU
MHyKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUY 3JIEKTPONEePeIauu.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

UccnenoBanre 3aBUCUMOCTH TIEPUOIA MaJIbIX KOJIEOAHUMN rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MAacChl Tpy3a.

UccnenoBanre MNEepeMEHHOr0 TOKa B 1€MW W3  IOCIEI0BATEIIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUNHbLE 80IHbL

Mexanuyeckue BOJIHBL, yCHOBUsS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpocTpaHeHus M JUIMHA BOJHBL. [lomepeyHble W MPOJOJIbHBIE BOJIHBIL.
WNurtepdepenius u audpaxius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

ONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3YyUYECHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoil BosiHe. CBoiicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHUE, MOIsSpHu3anus, TupaKius,
nnrepdepeniuss. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHUE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBS3U U TeNEBUACHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

TexHuyeckre yCTpPOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paauonpuéMHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacCIPOCTPAHEHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak MCTOYHUK 3BYKa.

HabGmnronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Haobmronenune nuatepdepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronenne cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYAOU H
4acTOTOM KoJeOaHUM.



UccnenoBanune CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
npesioMIIeHHE, MosIpu3aius, AUGpaKiys, HHTephepeHITHs.

Tema 3. Onmuxka

I'eomerpuueckass onruka. lIpsMoiMHENHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIydu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeTa. [locTpoenue nzoOpaxkeHuil B
IJIOCKOM 3€pKarlie.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroja IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cera. L{Ber.

ColOuparomie u pacceuBaromve JauH3bl. ToHkas mauH3a. DOKyCcHOE
pacCTOSIHME W ONTHYECKas cuja TOHKOM auH3bL. [locTpoeHue u300pakeHui B
coOuparolux U paccenBarolmux JuH3ax. Dopmyna TOHKOW JHH3BI. YBEIUYEHUE,
JlaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. HWurtepdepenmnus cBera. KorepeHTHblE HWCTOYHHKHU.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(EpEeHIIHOHHOM
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakuuonHas pemérka. YcClIoBUE HAOIIOIEHUS
[NIABHBIX ~MaKCUMYMOB TIpM TaJE€HUM MOHOXPOMATHYECKOIO0 CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: OYKH, JIyIa,
doToanmapat, TPOEKIIMOHHBIN ammapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHEHOE pACHPOCTPAHEHUE, OTPAKEHHE U NPEIOMIIEHHUE CBETA.
OnTuyeckue mpruoopHI.

[TonHoE BHyTpeHHEE OTpakeHuE. Mojelb CBETOBOAA.

UccnenoBanrie CBONCTB U300paKEHUI B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIECKOMna.

Habmronerne natepdepeHInu cBeTa.

Habmronenune nudpakiuu ceera.

HaOmronenue aucnepcuu cBera.

[TomyyeHnue cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Tonydenne criekTpa ¢ MOMOIIBI0 THPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol



N3mepenue nokaszaress NpeioMICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHHI B JTMH3AX.
Habmronenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI cIeNNAJILHON TEOPUU OTHOCUTEJIbHOCTH

I'panuipl  TPUMEHMMOCTH  KiacCM4yeckod — mexaHuku.  [loctynaTsl
CIICIIMAJIbHOM TEOPUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOMYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIIbHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJICHHUE BPEMEHU U COKpalICHUE
JUTUHBI.

DHEPrusi U UMIYJIbC PEISATUBUCTCKOM YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPrUed U UMITYJIHLCOM PEISTUBUCTCKOM YACTHUIIBI. JHEPrus
MTOKOSI.

Pazgen 7. KantoBas pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u 3HEepruu GOTOHA C €ro YaCTOTOW. DHEeprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dboroaddekra. YpapHenue DiHmTeHa 11 pororddekra. «KpacHas rpanuiian
dhoroaddexra.

JaBnenue ceeta. Onwithl I1. H. JIeGenena.

XUMHUUYECKOE ICUCTBUE CBETA.

TexHuueckre yCTpoicTBAa W MPaKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTonaTumk, coHEUHasi ObaTapesi, CBETOIUO.

Jlemoncmpayuu

®doTod(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeIHETO GoTodddeKTa.

CBeToamnon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO 0 -4acTHII.
[Lmanerapnas moxpens aroma. Iloctynatrel bopa. M3inydenue u moryomieHue
(GbOTOHOB TpU TEpexoAe aroMa C OJHOTO YpPOBHSI SHEPruu Ha Apyroi. Bumsl
crekTpoB. CIEKTp ypOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BosiHoBeIe cBolicTBa yactull. Bonubl ae bpoiinis. KopnyckyisipHO-BOJTHOBOM
Ty aliu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHuueckue YCTpPOWCTBA M MPAKTHYECKOE NPUMEHEHUE: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue IMHEHYaThIX CIIEKTPOB U3ITyUYEHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

HaOmronenue tmHeiyaToro crekTpa.

Tema 3. Amommnoe aopo

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpoeHus siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHwio  cocTaBa
paanoakTUBHOrO u3nydenus. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BrnusiHne paagnoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsap sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnaa. DJEKTpPOHHBIA M TO3UTPOHHBIM Oera-pacnan. ['amma-
n3JIly4yeHre. 3aKOH paJuOaKTUBHOTO pacIaja.

DHeprusi CBs3M HyKJIOHOB B sifipe. Snepubie cuibl. [ledexT maccsl sapa.

SAnepusbie peakuuu. JleneHue u CUHTE3 saEp.

Anepusiii peaktop. Tepmosnepubiii cunTe3. [IpobiieMbl W MEPCHEKTUBHI
AIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKTHI IACPHON SJHEPTETUKH.

DneMeHTapHbIe YacTullbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HAOIIOACHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaabHbIe B3auMOoJieicTBUS. EAMHCTBO (pr3nueckoil KapTUHBI MUpa.

TexHu4yeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: NO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHast 6om0a.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

HccnenoBanre TpEKOB YacTHIL (10 TOTOBBIM (GoTOrpadusim).

Paszaesn 8. JiieMeHTHI ACTPOHOMUM U ACTPOGU3IHKH

Otanbl pa3BuThs acTpoHoMmuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3mus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ComnHeynas cucreMa.

Connne. ComHeuHass akTUBHOCTb. McTounuk sHeprum CoyiHIITA W 3BE3I.
3BE3/bI, MX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHEKTpalibHBIA Kiacc —
CBETUMOCTB». 3BE31IbI TJIAaBHOHM IIOCJIEAOBATEIILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3]l TJIABHOW MOCIEIOBATEIbHOCTH. BHyTpeHHEe CTpOCHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKJICHUHU U 3Bostonuu CoiHua u
3BE3/1. DTambl )KU3HU 3BE3/.

Muneunsiii [Iyte — nHama [Manaktuka. Ilonoxxkenue u nBuxenue CoJiHIAa B
lNanmaktuke. Tunel ranaktuk. Paguoranmaktuku u kBa3zapbl. YEpHbIE IBIPHI B sApax
rajgaKkTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa66ia. Pazoeranue ramakTuk.
Teopus bosnbmoro B3peiBa. PenukToBOE U31ydYeHUE.

MacmrabHas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnnie mpo0aemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH ISl OTIPE/IeNICHUsI TOJI0KEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usi CEBEPHOrO MOTYIIAPUS U SIPKUE 3BE3/IBL.

Habmronenus B Teneckon JlyHbl, uraneT, Mieunoro Ilytu.

O0o0maromnee NOBTOPEHUE

Ponr ¢u3uku u  acTpOHOMUHM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATHYECKOU cepax MesTeTbHOCTH YelIOBeKa, POJib U MeCTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOU KapTUHE MHUpPA, POJIb PU3UUYECKON TEOPHUH
B (opMHUpOBaHMM TMPEACTABICHUN O (PU3NUECKON KapTUHE MHpa, MECTO
(u3nYeCcKOl KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTaBICHUHN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kilacce ocyuniecTBisieTcs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CH C KypCcamMH MaTE€MAaTHKH,
Ouonoruu, XuMuu, reorpaduu U TEXHOJIOTHUH.

Meoxcnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, Tunoresa, (u3uyeckas BEIMYMHA, 3aKOH,
TeOpHsl, HAOIIOAEHUE, SIKCIIEPUMEHT, MOJEITUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pemieHHWE CHUCTEMBI YPABHEHUH, TPUTOHOMETPUYECKUE
(GyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIMU HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE 3JIEMEHTapHBIX (YHKIMH, NPU3HAKK MOA00USI TPEYTOJIbHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX PUryp u o0béma Ted.

buonocus: »nekTpuyeckue SBICHHUS B JKMBOW MpPHUpPOAE, KoJeOaTellbHbIe
JIBUKEHUSA B )KUBOMW MPUPOJE, ONITUYECKUE SBJIECHUS B )KUBOW IPUPOJIE, NECHCTBUE
paanauy Ha )KUBbIC OPTraHU3MBL.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTypa TBEPABIX
TeJd, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPaTbHBIN
aHau3.



l'eoepaghusa: marHWTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICCHUI.

Texnonocus: NWUHUAMU DJJIEKTPOIEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS T€Yb, pajap, PaJUONPUEMHHK, TEJIEBU3OP,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIlllapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®PusnMka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus (0a30BbI YPOBEHB) JOIKHO OOECIICUNTH JOCTHIKEHUE CIICTYIOITUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3yJbTAThl OCBOCHUSI yueOHOro rnpeamera «Dusnkay T0mKHBI
OTpaxaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYaromuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKJIECHHH, COOTBETCTBYIOLIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCUMCKOro OOIIECTBa, PACIIMPEHUE KUZHEHHOIO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLIECCE PEATU3alUi OCHOBHBIX HAIPABICHUU
BOCIIUTATEJIbHOM JIEATEIIbHOCTH, B TOM YKCIIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA,;

OPUHATHE  TPAJAMIIMOHHBIX  OOIEYEIIOBEUECKHX TYMAaHUCTUYECKUX H
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NI€SITEJIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OPTraHU3aIiy;

YMEHHE B3aHMOJICIICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

chopMHUPOBAHHOCTH POCCHMCKOU IpaX1aHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHUXEHHSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITHUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCIIE B
NEATEILHOCTA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

4) 3cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero (u3n4IecKoi Hayke;



5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEPEC K paziuyHbiM cepaM MpoPecCHOHATLHON AESITEbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON U TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IaCTH
(U3HUKY HA TPOTSHKEHUU BCEH KU3HM;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh 3KOJOTMYECKON KYJNbTYPbl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJOTUIECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE IEVCTBUI B OKPYIKAIOIIEH CPEAE HA OCHOBE
3HAHHU LEJIed YCTOUUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTHYECKOW HANpPABIEHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HaHUH MO (U3HKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAy4YHOM [JEATEIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3y4eHUs:  (UBMKH  OCYUIECTBISATH  MPOEKTHYID U HCCIEA0BATENbCKYIO
NEATEIbHOCTh UHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:
CaMOCTOSITeILHO  (OpMyJNIHpOBaTh W aKTYaJIU3UpPOBaTh  MpoOJIeMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENIATh 1EMU JCSATEIBbHOCTH, 3aJaBaTh IIApAMETPbl M KPUTEPHUU HX
JIOCTHKCHMS,
BBIABJISITH 3aKOHOMEPHOCTM W IPOTHUBOPEUMS B  PACCMATPUBAEMBIX
(bUBUYECKUX SABJICHUSX;
pa3pabaTpiBaTh IUTAH PEMICHUS MPOOJIEMBl ¢ YUETOM aHAIM3a MMEIOIIUXCS
MaTEPHUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBHI B JICATEIBLHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  peaTbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pPa3BUBATh KPEaTUBHOE MBIILICHUE MPU PEIICHUN KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciiegoBarebCKue el CTBHA:
BJIAICTh HAYYHOM TEPMHUHOJIOTUEH, KIKOUEBBIMU IOHATHUSMH M METOAAMHU
(bu3HYecKoil HayKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-UCCIIEI0BATENbCKONW U MPOEKTHON AESITeTbHOCTH
B 0051aCcTH (DU3UKHU, CTTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIHOMY TMOUCKY
METO/IOB pelieHusi 3ajay (U3MYECKOro COAepkKaHUs, NTPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T03HAHHS;

BJIQJIETh BHUJAMU JIEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpPIpETAllK, MPeoOpa3OoBaHUI0 M TNPUMEHEHUI0 B Pa3IUYHBIX y4eOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (HU3UKY;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M M AKTYaJM3HpPOBaTh 3ajaavy,
BBIIBUTaTh TUINOTE3y €€ pelIeHHs,, HaXOAUTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHANIM3UPOBAaTh TIOJYYEHHbIE B XOJE pEIICHUS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOM
JESITENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUHU (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWA 10 (U3UKE B TPAKTUYECKYIO O00IacTh
KU3HENIEATEIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00NacTei;

BBIIBUTATh HOBBIE HJIEH, IPEJJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTbH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTePHATUBHbBIE PELICHHUS.

Pa6ora ¢ undpopmaumeii:

BJIQJIETh HABBIKAMHU MOJy4YeHUs WH(POpManuu (U3HMUECKOTO COAEpKaHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBISATh IOHCK, aHAJM3,
CUCTEMAaTH3alMI0 ¥ HHTEPIpeTalnui0 MHPOPMAIMU pPa3IMYHBIX BHIOB U (hopm
IPEJICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMALIUU;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIIMOHHBIX W  KOMMYHHUKALIMOHHBIX
TEXHOJIOTUIA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALIMOHHBIX
3aady ¢ coOmofeHrueM TpeOOBaHUM HPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, MPaBOBBIX W  ATUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJAEpX aHUs B pa3iNuHbIX ¢opMaTax cC
y4€TOM Ha3HA4YCeHHs MH(OpPMAIUMU U 1IeJIEBOM ayIUTOPUH, BHIOUPAst ONTUMAIbHYIO
(dbopmy MpeACTaBICHUs U BU3yaIU3alUu.

KomMMyHnkaTHBHBIE YHHBepcaIbHble YueOHbIe 1eHCTBHUS:
OCYIIECTBIISATH OOIIEHNE HA YPOKax (PU3HKHU U BO BHEYPOUHOM JAESITEIbHOCTH;
pacmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd ©  CMATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHHUSA C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJCTB;

[IOHMMATh U HMCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUAYAJIBHOU
padoThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX AEMCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaXKJIOTO YiI€HAa KOJUIEKTHUBA;

IIPUHAMATh  L€IM  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIAThH IUIAH JCHUCTBUU,
pacrpenensiTth pojid ¢ Y4€TOM MHEHHMHM Y4YaCTHHKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAadyeCTBO CBOErO BKJIAJa M KaXJOr0 Y4YaCTHUKA KOMAaHIbl B
o0l pe3yJsbTat o pa3padOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HWJEU C IMO3WLHWHA HOBH3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE NOBEACHHE B Pa3IUYHBIX
CUTYALMSIX, TPOSBIIATh TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE NeliCTBHUSA
Camoopranusanus:

CaMOCTOATEIBHO OCYLIECTBJIATh MMO3HABATENIbHYIO JEATEIBHOCTh B 00JAacTH
(GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOPMYIUPOBATH
COOCTBEHHbIE 33]1a4H;

CaMOCTOATENIBHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a7a4, MJIaH BBIOJIHEHUS MTPAKTHUYECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTEHUM;

JaBaTh OILICHKY HOBBIM CUTYAaI[UsIM;

pacIMpATh paMKH Y4EOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEAIOUYTEHU;

JeJIaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pyAMLIMH B 001acTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBINA YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsiIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJAJETh  HABBIKAMM  IIO3HABATEJIbHOM  pEQUIEKCMHM KAk  OCO3HaHHUS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENIBHBIX IMPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHU;

UCIIOJIb30BaTh MPUEMBI pe(IeKCUM IJI OLEHKH CUTYallMH, BBIOOpa BEPHOIO
pEeLIeHHS;



YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh pPEIICHUS IO UX
CHUKECHUIO;

OPUHUMATh MOTUBBI W apryMEHTHl JAPYTUX TMPH aHalIu3e pe3yJbTaToB
AeSITEeNbHOCTH;

NPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OpUHUMATh MOTHUBBI M apryMEHTBl JAPYTMX NPH aHaju3e pe3yJbTaToB
JESITETbHOCTH;

npu3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTrpamMMbl
no ¢u3MKe M1 YPOBHS CpeaHero oOmiero oOpa3oBaHUs y OOyYaromuxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WUHTEIJICKT, IpenoJararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPaBIEHUS Pa3BUTHSA COOCTBEHHON IMOIIMOHAILHON cdephl,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
AMOIIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAllUM, BKIIOYAIOLIEH CTPEMIICHUE K JOCTHIKECHUIO LIENU U
yCrexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE [IEHCTBOBATh HCXOJS W3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSIHHE
ApYyTUX, YYUTBIBATb €ro TpPH OCYIIECTBICHHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTH BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3peiiaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJBTATBI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONITUXCSI YMECHUIA:

JIEMOHCTPUPOBATh Ha IpUMEpax poJib U MecTo (U3MKU B (OPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIFOACH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
MaTrepuajabHasl TOYKa, HHEpIMaabHas cucTemMa oTcuéra, abCoM0THO TBEPIOE TEIIO,
UJICAUTbHBIN Ta3, MOJEIN CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEI, TOUECYHBIN
AIEKTPUUYECKUH 3apsjl PU pelieHnr PU3nuecKux 3ajay;

pacrio3HaBaTh (U3HYECKUEC SIBICHUS (IIPOIECCH) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISAPHO-KMHETUYECKOW TEOPUHM CTPOCHHUS BENIECTBA U



JNEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TaJieHuEe TeJ, ABUKEHUE [0 OKPYKHOCTH, HWHEPIHS,
B3auMoJielicTBue Tel, Tuddy3us, OpOyHOBCKOE TBHKEHHUE, CTPOCHUE JKUJIKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00BbEMA TEJ IPU HATPEBAHUH (OXJIAXKIACHUH ), TETIJIOBOE
paBHOBECHUE, UCIIAPEHHE, KOHACHCALWs, IUIABICHUE, KPUCTALIM3ALus, KUIIECHHE,
BJIQYKHOCTb BO3/yXa, MOBBIIICHUE JABJIEHUS I'a3a MPU €ro0 HAarpEBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY IIApaMeTpaMu COCTOSIHMS Tra3a B  HM30IpOLECCax,
ANEKTpU3anus TeJl, B3aUMOJECHCTBHE 3apsI0B;

OINKCHIBATh MEXAaHWYECKOE JBUKEHHE, HCIOJIb3ys (PU3MUECKHE BETUUYHMHBI:
KOOpJAMHATa, MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC T€JIa, KUHETUYECKAsT DHEPIus, NOTECHUUAIbHAS YHEPTUS, MEXaHUYECKas
paboTa, MexXaHM4YecKas MOIIHOCTb; MPHU ONUCAHUU MPABUIBHO TPAKTOBATh
(Gu3NYEeCKUl CMBICT HCIHOJB3YEMBIX BEJIWYMH, HUX OOO3HAYEHHs U E€AMHMUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMCBHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIC SIBICHUS,
UCHONB3ysl (M3MYECKHWE BETUYMHBL: JaBIIEHUWE Ta3a, TeMIlepaTrypa, CpeaHss
KMHETUYECKAsl SHEPrUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJI, CPEIHEKBAIPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI SHEprusi, padbora rasa,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHUS TEIUIOBOTO JIBUraTess; MpH ONUCAaHUU
NPaBWIBHO TPAKTOBAaTh (DU3WYECKUH CMBICI HCHONb3YyeMbIX BEIMYUH, HX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbl, CBA3BIBAIOLIUE JAHHYIO
(U3HYECKYIO BEIUYUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3YUYEHHBIE MIEKTPUYECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (U3NYECKUE BEITUUMHBI: JIEKTPUUECKUN 3aps,
AIEKTPUUYECKOE MOJIE, HAMPSHKEHHOCTD IOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAIOB,;
Ipy ONHMCAHWM TPABWIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIHOJIb3YEMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€IMHHULBI; YKa3blBaThb (POPMYJIbI, CBSA3BIBAIOIIUE
JaHHYIO (PU3HUYECKYIO BEJIMUUHY C JPYTMMH BETUUMHAMU;

aHAIM3UPOBATh (PU3UYECKHUE TMPOIECCHl U SIBICHUS, UCIOJIB3Ys (PU3NYECKUE
3aKOHBI Y IIPUHLIMUIIBL: 3aKOH BceMUpHOro TaroreHus, I, II u III 3akonsr HeroToHA,
3aKOH COXPAHEHHsT MEXAaHMYECKOM DHEPruMH, 3aKOH COXPAHEHUS MMITYJIbCa,
INPUHIUI CYNEPIO3ULIUA CHJI, IPUHIMUI PABHONPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHMS BELIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHUS MOJIEKYJH C
a0COJIFOTHOM TeMmepaTypoM, MEepPBbId 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
JNEKTPUYECKOro 3apsiaa, 3akoH KyisloHa, nmpu 3TOM pasnuyaTh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUs (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE TIPUHIIMIBI JEHCTBUSA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudarh YCJIOBHsS UX O€30MaCHOrO UCIOJIb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJHATh JKCHEPUMEHTHI IO HCCIENOBAHUIO (PU3MYECKHX SBICHUN U
MPOLECCOB C HCMHOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX W3MEpPEHUll, MpU 3TOM
dbopmynupoBath MpobiieMy/3aadyy ¥ TUIOTE3y Yy4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOT0 O0OpYIOBaHUS, MPOBOJUTH OMNBIT U
(hopmynHpoBaTh BEIBOIHI;

OCYIIECTBISAThH NMPSAMbIE U KOCBEHHbIE NU3MEPEHUS! (PU3NUECKUX BEJIUYUH, MIPU
ATOM BBIOMpPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHBIC
METO/bI OLIEHKH ITOTPELIHOCTEN U3MEPEHNUM;

HCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYECKUMH  BEIWYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEpPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKcUpoBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHMH B
BUJIE TAOJIUII U TPaUKOB, A€NIaTh BHIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOJroaTh npaBmia 0€30MacHOr0 TpyAa MPU NMPOBEACHUU HCCIEAOBaHUN B
pamMKax y4eOHOro 3KCIEepUMEHTa, Y4eOHO-MCCIIEOBATENbCKON UM MPOEKTHOU
JESTENBHOCTA C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1a0OPaTOPHOTrO
000py10BaHUS;

pemarb pacy€éTHbIE 3aJadyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJB3YS (PU3MUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uu
BbIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKHUE BEIUYUHBI U (HOPMYJIBI,
HEOOXOUMBbIC ISl €€ pellleHus, MPOBOAUTh PACUYETHl M OLIEHWBATH PEATBHOCTD
MOJTy4YEeHHOTO 3HaUCHUs (PU3NUECKOMN BETNINHBI;

penaTh Ka4eCTBEHHBIE 33/1a4M: BHICTPABATh JIOTUYECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXIACHUN C OMOpod Ha W3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuzudecKue SBICHUS;

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TpeJICTaBlieHUs] y4eOHON U HAy4YHO-TOMYJISIpHOM MH(OpPMAIUK, TOTyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUIECKH aHATM3UPOBATH MOIyIaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUHCKUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHWE IIPOLECCOB OKPYXKAIOLIEr0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

HCTIONIb30BaTh TEOPETUYECKHE 3HaHUS MO (PU3MKE B TOBCETHEBHOW >KU3HU
Ui obecnieueHrsi 0e30MacHOCTU MpU OOpalIeHUH ¢ IpUOOpaMHU M TEXHUYECKUMHU
YCTPOMCTBaMHU, ISl COXPAaHEHUS 3/I0POBbS U COOJIOJCHHUS HOPM HKOJIOTHYECKOTO
MOBEICHUS B OKPYXKAIOIIEH cpelie;



paboTaTh B TpyIIEe C BBIMOJHEHUEM PA3JIUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh pPabOTy TPYyMIbl, PAIMOHAIBHO pACHPENENsITh OOSA3aHHOCTH H
IJIAHUPOBATH JICATEILHOCTh B HECTAHJAAPTHBIX CUTYAIMSIX, aJCKBAaTHO OIIEHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMON MPOOIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JJOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCcTo (U3MKU B (HPOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKH H
TEXHOJIOTUM, B MPAKTUYECKOW AECATEIBbHOCTH JIIOAECH, LEJIOCTHOCTh U €IMHCTBO
(bu3HYecKol KapTUHBI MUPA;

YYUTHIBATh TPAHMUIBI TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJCINIECH:
TOYEUHBIN AJIEKTPUUECKUN 3aps/l, Iyd CBETA, TOUCUHBIN UCTOUYHUK CBETA, siEepHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sipa TpPH PElieHuH (HU3NIECKUX
3azay;

pacro3HaBaTh (pU3UYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATHh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN U KBAHTOBOW (DU3UKU: JIEKTPUUECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MAarHuTOB, JJEKTPOMArHUTHAsE WHAYKIUS, JACHCTBME MAarHUTHOTO TIOJIA Ha
MPOBOJAHUK C TOKOM M JBIKYILIUUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTepdepeHius, audpaknus W TOONSpU3alus CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuit 3pdext (pororddekT), cBeTOBOE NaBlIeHUE, BOZHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYyCCTBEHHas

PaaArOAKTUBHOCTD,
OIIMCBIBATb H3YYCHHLIC CBOMCTBaA BCIICCTBA (BJ'IGKTpI/I‘-IeCKI/Ie, MAarouTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3’INYIHbIX CpGII) u

ANIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHONb3Yyd (U3UUYECKUE BEIUYUHBI:
ANEKTPUYECKUHN 3apsif, CHJIA TOKA, DJIEKTPUUYECKOE HANPSHKEHUE, DJIEKTPUYECKOE
COIPOTHUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYIAs CHia, paboTa TOKa,
UHIYKLIHWST MarHUTHOro Tmoysi, cuia Awmmepa, cwia JlopeHua, WHAYKTUBHOCTB
KAaTYyIIKH, DHEPrusl AJIEKTPUYECKOT0O M MArHUTHOIO IMOJEH, MEPUOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B Ipolecce
FApMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHuid, (OKYCHOE pacCTOsHUE U
ONTHYECKass CHUJla JIMH3bI, MPU ONHCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKHI
CMBIC]I HCIOJIb3YEMBIX BEIUYMH, HMX OO0O3HAUYE€HHs] M €JAMHMIIbI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOUIME JAaHHYIO (HU3MYECKYI0 BEIUYMHY C JPYyTHUMH
BEJIMYMHAMU;

ONMUCHIBATh H3YyYECHHBbIE KBAHTOBBIE SIBJICHUSA W MPOLECCHI, HCIONb3Ys
(¢u3nyYecKrue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H



4acToTa CBETA, SHEPTUS U UMITYJIhC (POTOHA, IEPHOJT MOTypaciaga, SHEPTUSI CBI3U
aTOMHBIX SIZIEpP, MPU ONMUCAHUU TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
HCIIOJb3YEMbIX BEJIWYUH, MX O0O3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONINE JaHHYK (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMH,
BBIYHCIIATH 3HAYCHHE (PU3NUYECKON BETUINHBL;

aHAIM3UPOBATh (PU3UYECKHUE TMPOIECCHl U SIBJICHUS, UCIOJIB3Ys (PU3NYECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIIEIOBATEILHOTO U MapalIeIbHOTO
COEMHEHUSI TPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
MHIyKINH, 3aKOH MPSMOJUHEUMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHeHUE ODMHIITEHHa ans pororddekra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPaHEHHUS HMMITYJIbCa, 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAaCCOBOrO 4uCia, moctyiaTel bopa,
3aKOH PAJIMOAKTUBHOTO Pacmajia, Mpy 3TOM pa3indaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAXKEHHWE U YyCIOBUA (TpaHMIlbl, O0OJACTH)
MIPUMEHUMOCTH;

ONpENENATh HAMPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO MOJISI TPOBOTHHUKA
C TOKOM, cuiIbl Amnepa u cuibl Jlopenia;

CTPOUTh W OIMCHIBATh H300paXKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI 0 HCCIECIOBAHUIO (DU3UYECKUX SIBICHUU U
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Yy4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpyJI0BaHMs, MPOBOJAUTH OMNBIT U
(hopmynHpoBaTh BEIBOIBI;

OCYIIECTBIISAThH MPSAMbBIE M KOCBEHHBIC MU3MEPEHUS (DU3UIECKUX BEIIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHBIC
METO/bI OLIEHKH ITOTPELIHOCTEN U3MEPEHNUM;

HCCIIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DHUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MUYECKMX BEIMYUH B BHJIE TaOIHI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOJroaTh MpaBmiia 0E30MacHOr0 Tpyjda MPU NMPOBEACHUU HCCIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATEIbCKON M TPOEKTHOU
JESTENBHOCTA C UCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1a0OPaTOPHOTrO
000py10BaHUS;

pemarb pacy€éTHbIE 3aJadyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUAIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 33Jja4H
BbIOMpATh (HU3UYECKYI0 MOJIEIb, BBIICIATh (PU3MYECKHUE BEIWYUHBI U (HOPMYJIBI,



HEOOXOUMbIe ISl €€ pellleHusi, MPOBOAUTh PACUETHl U OLIEHUBATH PEAIbHOCTD
HOJyYE€HHOTO 3HaUeHUs! (PU3NYECKON BEINUNHBI;

pemaTh KaYECTBEHHBIE 33/1a4i: BBICTPAaUBATh JJOTUYECKU HETIPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHUM C ONOpPOM HAa H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYeCcCKHe SBICHNUS,

UCMOJb30BaTh ~ HpPU  pPELIEHMM  Y4yeOHbIX  3a7Jad  COBPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJIOTHM JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMU
Y IPEICTaBIICHU YYEOHOW M HAay4YHO-NOMYJSPHOW MH(POpMaLUU, NOJTyYEHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMylo HHPOPMAIHUIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUUECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE€30MACHOrO HUCIOIb30BAaHUS B MMOBCEIHEBHON
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOEIKHBIX YUEHBIX-(U3UKOB B
pa3BUTUE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HH
i obecriedeHnss 0€30MacHOCTH IpU 00pallleHuy ¢ IpubopaMu U TEXHUYECKUMHU
yCTPOMCTBAMHU, JUIsl COXPAHEHUS 3/I0POBBS U COOIOJEHUSI HOPM IKOJIOTHUYECKOTO
TOBEJICHUA B OKPYKAKOLIEH Cpee;

paboTaTh B TIpyIIlE€ C BBINOJHEHUEM PA3IUYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBAaTh pabOTy TIpyNIbl, pPalMOHAIBHO PpaCHpeleNsaTh OO0sI3aHHOCTU U
IUIAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJ€KBAaTHO OLIEHHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pACCMAaTPUBAEMOMN TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KoimuecTBo yacos
HanmeHnoBaHue pa3/ie/ioB U TeM

Ne ni/mm KoHnTpoJbHbI IIpakTHYeckn
MPOrpamMmMbl Bcero
e padoThI e padoThlI
Paznea 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUA
1.1 @u3KKa ¥ METObI HAYYHOT'O ITO3HAHUS 2
Wtoro no pazaeny 2
Paznean 2. MEXAHUKA
2.1 Kunematuka 5
2.2 JnaamMuka 7
23 3aKOHbBI COXPAHEHUS B MEXAHUKE 6 1 1
Wroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM 9 1
' TEOPHUH
3.2 OCHOBBI TEPMOAMHAMUKH 10 1
3.3 ArperatHble COCTOSIHUSI BEIIECTBA. 5

®da30BEIC IePEXoabl

JIEKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTte/ibHbIE
Decvnehl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bubmuoreka [{OK
https://m.edsoo.ru/7f41bf7
2

Bubmorexa [JOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bubmnoreka IIOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka I[IOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7



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

Hroro no paszneny
Paznea 4. JIEKTPOJANHAMUKA

4.1 DneKTpocTaTHKa

[TocTosHHBIN 351eKTpUYECKHil TOK. ToKH B
pa3IMuYHBIX Cpeaax

4.2

Uroro no pazaeny

PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME

24

10

12

22

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bubmnoreka IIOK
https://m.edsoo.ru/7f41bf7
2



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

11 KIIACC

HaumeHoBaHue pa3ieiioB U TeM
MPOrpaMMbl

Ne ni/n

Pazpea 1. JIEKTPOJUHAMUKA

MaruutHoe noJjie. DJIeKTpOMarHuTHast
WHIYKIUS

1.1

Uroro no pazneny
Paznen 2. KOJIEBAHUSA U BOJIHBI

Mexanudeckue 1 SJICKTPOMArHuTHBIC

2.1
KOJIeOaHUs
57 MexaHu4ecKre 1 JJIEKTPOMarHuTHBIC
' BOJIHBI
2.3 Onrtuka

Uroro no pazneny

KoaunuyecTBO 4acoB

KonTpoabHbie [MpakTnyeck
Bcero
padoThI ue padoTbl
11 1 3
11
9 1
5 1
10 3
24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

OcHOBBI cHIENMAILHON Teopun
OTHOCHTEIIEHOCTH

3.1

Hroro no pazaeny
Paznen 4. KBAHTOBASA ®U3UKA

4.1 DJIEMEHTHI KBAHTOBOU ONTUKHA

4.2 CrpoeHune atoMa

4 1

DJIEKTPOHHBIE
(uu¢possbie)
o0pa3oBaTejibHbIE
DecvDChI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c¢97
C

Bbubnuorexa [JOK
https://m.edsoo.ru/7f41c97
c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97
c

bubnnorexa [IOK
https://m.edsoo.ru/7f41¢97

(¢

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

c
bubmmoreka [{OK



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

4.3 ATOMHOE SApO 5

Hroro no pazaeny 15
Pazpnen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

5.1 DJeMeHTBl aCTPOHOMHUU U aCTPOPHUIUKU 7

Hroro no pasneny 7
Pasnea 6. OBOBIIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o06maroiiee TOBTOPEHHE 4
Hroro no pazaeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 68

https://m.edsoo.ru/7f41c97
c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c¢97
c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c



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

IHOYPOYHOE IIJIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

du3nka — Hayka o
npupoae. Hayunsie MmeToabl
MO3HAHUSI OKPY’KAIOLLETr0
Mupa

Ponp 1 MecTo Qu3MKH B
(dbopmMHupoBaHUU
COBPEMEHHOW HAYyYHOU
KapTUHBI MUPA, B
MPAKTUYECKOU

eI TEeIbHOCTH JIIOJEH
MexaHn4uecKoe IBIKEHHE.

OTHOCUTENBHOCTD
MEXaHUYECKOTO JIBM)KEHUSI.
ITepemerenue, cKkOpocTs,
YCKOpEHHe

PaBHoMepHOE
IIPSIMOJIMHEWHOE IBUYKEHUE

PaBHOyCKOpeHHOE

MPSIMOJTMHEWHOE JIBIKEHHE
CB00OOIHOE ITafeHHE.

VY ckopenue cBOOOIHOTO
nagcHUs

KpuBonnHeliHOe 1BUXKEHHE.

JIBr>xeHue MaTeprualibHOU

KoauuecTBO 4acos

Bcero

KoHnTpobHbI
e padoThI

MpakTnyeckn
e padoThI

Jara
HU3yYeHH
|

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c32e2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c33e6

bubnnoreka [IOK
https://m.edsoo.ru/ff0c350
8

bubnnoreka I[IOK
https://m.edsoo.ru/ff0c362
0

but6mmoreka [JOK
https://m.edsoo.ru/ff0c372¢

bubmnorexa [HOK
https://m.edsoo.ru/ff0c39cc

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c3ada



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

10

11

12

13

14

15

TOYKH I10 OKPYKHOCTH
[IpyHIMIT OTHOCUTETBEHOCTH

lanunes. MuepuuanbHbie
cuctemsl orcuera. [lepBriit

3akoH HrrotoHna
Macca tena. Cuna.

[IpuHuun cynepno3unun
cui. Bropoii 3akoH
HeroTona s

MaTepUaIbHON TOUKH
Tpernit 3axkoH HerotoHa s

MaTepUualIbHBIX TOYEK
3aKOH BCEMUPHOTO

TaroreHus1. Cuma TSKECTH.
IIepBas kocMuueckas

CKOpOCTh
Cuna ynpyroctu. 3aKoH

I'yka. Bec Tena
Cuna TpeHwus.

Koadduruent tpenwus.
Cuita conpoTUBIICHUS TIPU
JIBIDKCHUH TEJa B )KUIKOCTH

WM rase
IloctynarensHoe U

BpalareabHOe IBUKCHUE
a0COTIOTHO TBEPOTO Tela.

Mowmeurt cubl. [Tinedo cubl.

VYcnoBus paBHOBECHUS

TBEPIOTO TEIIA
NMiynsc maTepuaibHON

TOYKH, CUCTEMBI

bubnnoreka [IOK
https://m.edsoo.ru/ff0c3bel

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c3bed

but6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c3d0
0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3el8

but6mmoreka [JOK
https://m.edsoo.ru/ff0c3f76

bubnnorexa [HOK
https://m.edsoo.ru/ff0c41a6

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c43d



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

16

17

18

19

20

MaTepHaJIbHBIX TOYEK.
Nmnynbc cuibl. 3akoH
COXpaHCHU UMITYJIbCA.

PeaxkTtuBHOE BIKEHME
Pabora 1 MOIIHOCTE CHJIBI.

Kunernueckas sneprus
MaTepUaIbHON TOUKH.
Teopema 06 u3MeHeHUH

KUHETUYECKOW SHEPTUU
[ToreHumanbHas 3Heprus.

[ToTrennmanbHas sHEPrUs
ynpyro aehopMHpPOBaHHOMN
npyxusbl. [lorennmanpras
SHeprus Tena BOIM3U

MMOBEPXHOCTH 3eMJIU
[ToreHumansHbIE U

HENOTEHIIMAJIbHbBIE CHUJIBI.
CBs13b palOTHI
HENOTEHIUAIbHBIX CUJI C
U3MEHEHUEM MEXaHUYECKOU
SHEPrUH CUCTEMBI TE.
3aKOH COXpaHEHUS
MEXAHUYECKON SHEPTUH
JlaGoparophas pabota
«HccnenoBanue cBs3u
paboThI CHIIBI C U3BMEHEHHEM
MEXaHUYECKOHN HEPTUn
TeJa Ha IpuMepe
PacTsDKEHUST PE3UHOBOIO

KTYTa»
KonTponbnas pabota no

I

but6mmoreka [JOK
https://m.edsoo.ru/ff0c450
2

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

bubmuoreka [{OK
https://m.edsoo.ru/ff0c478¢

bu6nmoreka [JOK


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

21

22

23

24

25

26

27
28

teme «Kunemaruka.
Jnnamuka. 3aKkoHbI

COXpaHEHUsI B MEXAHUKE)
OCHOBHEIE MTOJIOKEHUI

MOJIEKYJISIPHO-
KUHETHYECKON TEOPHUHU.
bpoyHoBCcKO€E BUXKEHHE.

Hupdysus

XapakTep IBUKEHHUS U
B3aUMOJICUCTBYUS YaCTHUI]
BeniecTBa. Monenn
CTPOCHMUS Ta30B, KUIAKOCTEN

U TBEPIBIX TEN
Macca monexyi.

KonunuecTBo BelecTBa.

[TocTostHHas ABoraapo
TemnmoBoe paBHOBECHE.

Temneparypa u eé€
m3mepenue. [lkana

temnepatyp Llenbcus
Nneansubiii raz B MKT.

OcHoBHoe ypaBHeHrne MKT
AOGcomnroTHas Temrepartypa

KaK Mepa cpelHen
KMHETUYECKOW DHEPTrUuu
JIBUKEHUS MOJIEKYJI.
YpaBHenue Menzeneena-
Knaneiipona

3akon [lamproHa. I'a3oBbIC
3aKOHBI

JlaGoparophas pabota

https://m.edsoo.ru/ff0c4b7
4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

bubmuoreka [{OK
https://m.edsoo.ru/ff0c4fde

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



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

29

30

31

32

33

34

35

«HMccnenoBanue
3aBUCUMOCTH MEXTY
rnapameTpaMu COCTOSHUS

Pa3pEeIKEHHOTO Ta3ay
W3omporieccsl B HacaIbHOM

ra3e 1 ux rpaguueckoe

[IPEICTABIICHUE
BryTpennss sHeprus

TEPMOANHAMHUYECKOMN
CUCTEMBI B CTIOCOOBI €€
n3MeHenus. KomnuectBo
TEIJIOTHI U paboTa.
BryTpenHss sHeprus
OJIHOATOMHOT'O HJI€AJIbHOTO
rasa

Bupael rerionepenaun

VrnenbHas TEIIOEMKOCTh
BemecTBa. KomndecTBo
TEIJIOTHI TPU
TemIonepeaye.

AnmabaTHBIN mporiiecc
[TepBrIii 3aK0H

TEPMOANHAMUKU U €TO
IMPUMCEHCHHUE K

U30Ipoleccam
HeoOpatumocTs nporiecco

B npupoze. Bropoit 3akoH

TEPMOJIMHAMUKHI
[punuun aeiicteus u KITJ{

TEIIOBOI MaIlTUHEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

bubmuoreka [{OK
https://m.edsoo.ru/ff0c595
2

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c5¢36

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c5¢36

bubnnoreka [IOK
https://m.edsoo.ru/ff0c5efc

bubmuoreka [{OK
https://m.edsoo.ru/ff0c623
0

but6mmoreka [JOK
https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e

36
37

38

39

40

41

42

43

44

45

[Mukn Kapno u ero KITI
DKojoruueckue mpoosieMbl
TEIUIO3HEPTeTUKH
Oo6o0maromuit ypox
«MonekymsipHas pU3UKa.

OCHOBBI TEPMOIUHAMUKI
KonrponbHas pabora no

Teme «MosekyspHas
¢duzuka. OCHOBBI

TEPMOMHAMUKIY
[TapoobpazoBanue u

KoHJeHcanus. Mcnapenue u

KUTIEHUE
AOcoroTHas U

OTHOCHUTCIIbHAs BJIA’KHOCTD

Bo3ayxa. HacelmenHslii map
Teépnoe Teino.

Kpucrammmueckue u
amop(HbIe Tena.
AHM30TPONHUS CBOMCTB
KpucTajuioB. JKuakue
Kkpuctawuibl. CoBpeMeHHbIE

MaTepHuabl
IlnaBnenue n

KpUCTaJLTU3AIHsL. Y IeibHas
TEIUIOTA TUIABJICHUSI.
CybOnumanmst

YpaBHEHHE TEIIOBOTO
Oananca

DneKTpu3aus Tel.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c693
8

but6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c63b
6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c64d
8

bubnnoreka [IOK
https://m.edsoo0.ru/ff0c65f0

bu6nunorexa [JOK
https://m.edsoo.ru/ff0c670
8

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c682
0

bubnnoreka [IOK



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
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Dnexrpuueckuii 3apsia. [[Ba
BHJIA SJIEKTPUUYECKHUX
3apsa0B

[IpoBOIHWKY, AUINEKTPUKHU
Y TIOJIyIPOBOJIHUKH. 3aKOH
COXpaHECHUS

ANEKTPUUECKOTrO 3apsiaa
B3anmoneiicTBue 3apsaoB.

3akon Kynona. Toueunslii

AIEKTPUUYECKUI 3apsif
Harmpsixénnocts

AIIEKTPUYECKOTO IOJIA.
[IpuHuun cynepno3unun
NIEKTPUUECKUX IOJIEH.

JInHuy HanpsKEHHOCTH
Pa6ora cun

AIEKTPOCTATUYECKOTO TTOJIS.
ITorenuuan. Pa3zHocts

MMOTEHI[AAIOB
[IpoBOoaHUKY 1

JINIJIEKTPUKH B
JJIEKTPOCTATUYECKOM IIOJIE.
Hwvsnexrpuueckas
IIPOHUIIAEMOCTD

DIEKTPOEMKOCTb.
Konnencarop

DIEKTPOEMKOCTD MJIOCKOTO
KOHJIeHCaTOpa. DHEePrust

3apsDKEHHOTO KOHJEHCAaTopa
JlaGopaTopHnas pabota

https://m.edsoo.ru/ff0c6bcc

bubnnoreka I[IOK
https://m.edsoo.ru/ff0c6bcc

bubnnoreka [IOK
https://m.edsoo.ru/ff0c6ced

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [{OK
https://m.edsoo0.ru/ff0c6100

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c701
8

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c712
6

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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"U3mepenue
3IEKTPOEMKOCTH

KOHzeHcaropa"
[TpuHIMn geicTBUs U

MIPUMEHEHNE
KOHJICHCATOPOB,
KOMUPOBAJIBHOIO ammapara,
CTpYWHOTO IPUHTEPA.
DnekTpocTaTuuecKas
3aluUTa. 3a3eMiIeHne

AIIEKTPONPUOOPOB
DJIEKTPUYECKHUI TOK,

YCJIOBHSI €TO
CYILIECTBOBAHHS.
[Tocrosunsiil Tok. Crita
Toka. Hanpshxenue.
Conporusnenue. 3akon Oma

JUTSI yd4acTKa Lenu
ITocnemoBarensHOE,

napajiesibHOe, CMEIIAHHOE
COCIMHEHHE MTPOBOIHUKOB.
JlaboparopHast paboTa
«M3yyenne cMenaHHoro

COCIMHEHUSI PE3UCTOPOBY
Pabora 1 MOIITHOCTD

SJICKTPUYICCKOT'O TOKA.

3akoH Jlxoyns-Jlenna
3axon OMa U1 DOJIHOM

(3aMKHYTO#) 2JIEKTPUUYECKON
nenu. Kopotkoe
3aMbikaHue. JlJabopaTopHas

bu6nunorexa [JOK
https://m.edsoo.ru/ff0c7410

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c783
8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0
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64

pabota «3mepenune 3/IC
HCTOYHHUKA TOKa U €TI0
BHYTPEHHETO

COIIPOTHUBIICHUSD)
OneKTpoHHas

IMpOBOAUMOCTD TBépI[BIX
METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJIJIOB
OT TEMIICPATYPHhI.

CBepXmpoBOIUMOCTh
DJEKTPUIECCKUM TOK B

BakyyMe. CBoOIiCTBa

AJIEKTPOHHBIX MTyYKOB
ITosmynpoBoIHUKH, UX
cOOCTBEHHAs U IPUMECHAs
IpoBOANMOCTh. CBOMCTBA P
—n-nepexo/a.
[TomynpoBOXHUKOBBIE
prOOpbI

DneKkTpuYecKuil TOK B
pacTBOpax M paciuiaBax
IIEKTPOJIUTOB.
DNeKTpoIUTHYECKAs
Jucconuanys. JIEeKTPOIIN3

DNEKTPUYECKHUI TOK B razax.

CaMoCTOITENBHBINA 1
HECaMOCTOITENbHBIN

paspsia. Moauus. [Inazma
DeKTpudecKue mpuodopsl U

YCTPOMCTBA U UX
MPAKTUYECKOE IPUMEHEHHUE.

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c84ae

but6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bubnnoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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[TpaBuiia TeXHUKH
Oe3omacHoCTH
O6o0maromuii ypok
«ONeKTpOIMHAMUKA»
KonrponbHas padora mo
TeMe «DIEeKTPOCTATHKA.
ITocTostHHBIM
aneKTpudeckui Tok. Toku B

Pa3IUYHBIX CPEIax»»
Pe3epBHbIit ypoK.

Konrponbnas padora no

TeMe "DnekTpoaruHaMuKa"
Pe3epBHbIii ypoxk.

OO6o0maronuii ypox 1o
TemaM 10 xiacca

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

bubnnoreka [IOK
https://m.edsoo.ru/ff0c88be

bubmnorexa [HOK
https://m.edsoo.ru/ff0c8a8a

but6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

bubmnorexa [HOK
https://m.edsoo.ru/ff0c8f6¢



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be

11 KJIACC
KoangecTBo uacoB
Ne

. Tema ypoka

Bcero

IlocTostHHBIE MATHUTEI ¥ KX
B3aNMOJICHCTBHE.
MaruutHoe nosie. Bextop
MarHuTHOW MHIYKIIHH.
JIMHNM MarHUTHOM
WHIYKIIAHA

MarHuTHoOe€ I10JIe
MIPOBOJIHUKA C TOKOM. OTBIT
Opcrena. Bzaumoneiictue

MIPOBOJTHUKOB C TOKOM
JlaboparopHnas pabota

«3yyeHre MarHuTHOIO 1

TI0JISL KATYILLIKU C TOKOM
JleiicTBME MarHUTHOTO T10JIs

Ha MPOBOJHUK C TOKOM.

Cuna Amrmepa.

JlaboparopHuas padoTa 1
«Hccnenosanue nercTBUS

IIOCTOSIHHOT'O MariuTa Ha

PaMKy C TOKOM»
JlelicTBME MarHUTHOTO TOJISt

Ha JBIKYIIIYIOCS
3apspKeHHYIo yactuily. Cuma 1
Jlopenmna. Pabota cumbl

Jlopenua

KoHTposbHbI
e padoThI

IIpakTHYeckHn
e padoThI

Jara
U3Yy4YeHH
|

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9778

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bu6morexa [JOK
https://m.edsoo.ru/ff0c9ac0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4



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

10

11

DJeKTpoMarHuTHast
nHaykuus. [loTok BekTopa
MarHuTHOM uHaykuuu. I1C
MHAYKLINU. 3aKOH
3JIEKTPOMATrHUTHOMN
nHaykuun Papanes
JlaGoparopHas pabota
«HccnenoBanue sBaeHUs
AJIEKTPOMAarHUTHOM

WHIYKLIAW»
NHnykTUBHOCTD. SIBIICHUE

camounaykiuu. IJ1C
CaMOUHIYKIMH. DHEPIus
MarHUTHOT'O MOJIS KaTyLIKU
C TOKOM.

DJEKTPOMarHuTHOE I10J1E
TexHuueckue ycTpoucTsa u

UX MPUMEHEHHE:
MOCTOSTHHBIE MarHUTHI,
AJIEKTPOMArHUTHI,
AJIEKTPOABHUTATEb,
YCKOPHTEH JIEMEHTAPHBIX
YaCTHIl, THAYKITHOHHAS
neyb

Oo6o0maromuit ypok
«MarnurtHoe 1noie.
DJeKTpoMarHuTHast

WHTYKIUSD
KonTponbnas pabota no

TeMe « MardauTHoOE I10JI€E.
DJIeKTpOMarHuTHas

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal 50

bu6moreka [JOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

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



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150
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14
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16

WHTYKITHSD
CB0OOIHBIE MEXaHUYECKUE
KosieOanus. 'apMoHnYecKue
KoJjieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJICOaHHI.

[pesparieHue sHEpruu
JlaboparopHuas padota

«Uccnenosanue
3aBUCUMOCTH TIEpHOJa
MaJbIX KoJeOaHuil Tpy3a Ha
HUTU OT AJIUHBI HUTU U

Macchl rpy3a»
KonebarenbHbIi KOHTYD.

CBoOonHbIC
3JIEKTPOMArHUTHBIC
Kojie0aHus B UACaTbHOM
KoJIe0aTeTbHOM KOHTYDE.
AHanorust Mexuay
MEXaHHYECKUMHU U
AJIEKTPOMArHUTHBIMH

KOJICOaHUSIMU
®opmyna Tomcona. 3akon

COXpaHCHUA DOHCPIvU B
nACaJIbHOM KoJiIe0aTeIbHOM

KOHTYpe
[Ipencrasnenue o

3aTyXxaromux KoJeOaHusX.
BriHyX1€HHBIE
MEXaHUUYECKUE KOJeOaHMs..
Pesonanc. BeinyxkaeHHbIE
JJIEKTPOMAarHUTHBIE

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bu6morexa [JOK
https://m.edsoo.ru/ff0cbb86



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0caf06
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20
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22

KoJieOaHus
[IepeMeHHBIH TOK.

CunyconabHbIN
MEePEMEHHBIN TOK.
Mo1HOCTh TEPEeMEHHOTO
TOKa. AMIUTUTYTHOE U
JEHCTBYIOIIIEE 3HAYEHUE
CHJIBI TOKA U HAPSHKEHUS
Tpanchopmarop.
[TpousBoacTBo, nepenaya u
noTpeOIeHue

AJIEKTPUYECKON YHEPTUHN
YerpoiicTBo u

MIPAKTUYECKOE IPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeEMEHHOro
TOKa, JIMHUH

3eKTporepeaad
DKOJIOTUYECKUE PUCKH TTPH

MIPOU3BOJICTBE
anekTposnepruu. Kynerypa
HCIIOJIb30BaHUSA
ANEKTPOIHEPTUHU B

MHOBCEIHEBHOU XU3HHA
MexaHu4ecKue BOJIHbI,

YCIIOBUS PacTipOCTPaHEHMS.
[Tepuoa. CxopocThb
pacupocTpaHeHU U JJIMHA
BouHbI. [lonepeuynsie u

IMPOAOJIbHBIC BOJIHBI
3ByK. CKOpOCTh 3BYKa.

bubmnoreka LJOK
https://m.edsoo.ru/ff0cbd34

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

bu6mmoreka [JOK


https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
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28

29

30

I'pomkocTh 3ByKa. Beicora

ToHa. TemOp 3Byka
DNEeKTPOMarHUTHBIE BOJIHBI,

HX CBOMCTBA U CKOPOCT.
[ITkama 3eKTPOMAarHUTHBIX

BOJIH
[TpuHIMIIBI paIHOCBS3U U

TenesuaeHus. Pa3surue
CPEACTB CBSI3H.

Pagnosmokamus
KonTponbnas pabota

«Konebanus u BOTHBI
[IpssMonuHenHOE

pacrpocTpaHeHHE CBETa B
OJIHOPOJHOM Cpeje.
ToueyHEI HCTOYHUK CBETA.

JIyd cBera
OTtpaxkenue cBeTa. 3aKOHbI

OTpa)KEHHS CBETA.
[Toctpoenue n306paxeHuit

B IINIOCKOM 3€pKaJie
HpeJ'IOMJ'IeHI/IC CB€TaA.

[TonHnoe BHyTpeHHEE
orpaxenue. IIpenenpHelii
YTOJI ITOJIHOTO BHYTPEHHETO

OTpakeHUS
JlaGopaTtopHnast pabota

«3mepenue nokazaresns

MIPEJIOMIIEHUS CTEKIIa»
JIunsel. [locTtpoenue

n300pakeHHii B JIMH3E.

https://m.edsoo.ru/ff0cccOc

bu6moreka [IOK
https://m.edsoo.ru/ff0ccfe

bu6moreka [IOK
https://m.edsoo.ru/ff0cc6f8

bubmnoreka LJOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bu6moreka [IOK
https://m.edsoo.ru/ff0cd7{6

bu6morexa [JOK
https://m.edsoo.ru/ff0cd67a

bub6mmoreka [JOK
https://m.edsoo.ru/ff0cddle



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccc0c
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32

33

34

35

36

37

38

39

dopmyJiia TOHKOM JIMH3HI.

VYBenuueHue JTuH3bI
JlaGopaTtopHnas pabota

«Hccnenosanue CBOMCTB

n300pakeHUH B JTMH3aX»
Jucnepcus ceera.

CrnoxHbIi cocTaB 6e10r0
cgeta. Ll[er. JlabopaTopHas
pabora «Habmonenue

IHCIIEPCUU CBETaA»
Wntepdepennus ceera.

Judpakuus cera.

JudpaxironHas pemerka
[TonepedyHOCTH CBETOBBIX

BoJH. [lonspuzanusa ceeta
Onrtuyeckue npudbOpsI U

YCTPOMCTBA U YCIOBHS UX

6€301acHOro NMPUMEHEHHS
FpaHI/II_[I)I IPUMEHUMOCTHU

KJIACCUYECKON MEXAHUKH.
[TocTynarel cienanbHON

TEOPUH OTHOCHTEIIBHOCTH
OTHOCUTEITBHOCTD

OJJTHOBPEMEHHOCTH.
3ameJIeHHe BpEMEHH U

COKpAIllEHUE JITTUHBI
DHeprusi U UMITYJIbC

peHHTHBHCTCKOﬁ YaCTUIbI.
CBs3b Macchl ¢ 3HeereI>’I u

UMITYJIbCOM. DHEPIHUs TOKOS
Kontponbnas pabota

bubmuoreka [JOK
https://m.edsoo.ru/ff0ced22

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cfad?2

bu6moreka [IOK
https://m.edsoo.ru/ff0cfc68

bu6mmoreka [IOK


https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0ced22
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«Ontuka. OCHOBBI
CIeLMaIbHON TEOpUU

OTHOCUTEITLHOCTH
®otonsl. Dopmyna Ilnanka.

DHeprus U UMMIyibCc GoToOHA
OTKpBITHE U HCCIIEIOBAHUE

dororddexra. OnbiTer A. T

CroneroBa
3akoHsbl poTodaddexra.

VYpaBHeHue DUHIITEHHA 114
dotorddekra. «Kpachas

rpanuna» porosddexra
JlaBnenne cBera. OnbIThl I1.

H. JleGeneBa. XumMmuueckoe

JCHCTBHUE CBETA
TexHuueckue ycTpoucrsa u

MPAaKTUYECKOE MPUMECHEHUE:
(dboTorIeMEeHT, POTOAATUHK,
coJiHeyHas Oatapes,

CBETOJIHO/T
Pemrenue 3agad mo reme

«ONeMEeHThI KBAaHTOBOM

OIITHUKW
Monuens atoma TomcoHa.

OmnsiTel Pesepdopaa no
pacCestHUIO O-4aCTHLI.
[lmanerapnast MoJienb aToMa

IToctynater bopa

N3nydyenue u noriouieHue
(hOTOHOB MpU Tepexoie

https://m.edsoo.ru/ff0cf610

bu6moreka [IOK
https://m.edsoo.ru/ff0cfel6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cffc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015e

bub6moreka [JOK
https://m.edsoo.ru/ff0d04a6

bubmnoreka LIOK
https://m.edsoo.ru/ff0d030
2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d091a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa
bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cf6f0
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aToMa C OJHOI'O YPOBHS
SHEPTrUU Ha Apyrou. Buasl

CIEKTPOB
BomnHoBrle cBoiicTBa

yactull. Bonnsl ne bpons.
KopnyckynsipHo-BoIHOBOM
nyanu3Mm. CIIOHTaHHOE U

BBIHY)KJICHHOE U3JTyYeHHE
OTkpbITHE

PaaOAKTHUBHOCTH. ONEBITEI
Pezepdopaa no
OTIPEICIICHUIO COCTaBa

PalMOaKTUBHOTO U3ITyYCHUS
CoiictBa anbda-, 6era-,

raMma-us3JIydcHHs. Bausaue
PaarOaKTUBHOCTH HaA JKUBBIC

OpraHU3MBbI
OTKpbITHE IPOTOHA U

HeWTpoHa. M30Tombl.
Anwda-pacnas.
DNEKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacna.

I'amma-nzmyuenue
OHeprus CBA3M HyKJIOHOB B

sanpe. SnepHble peakiuH.
S nepHsiil peaktop.
[TpoGnemMbl, MepCIeKTHRHI,
9KOJIOTMYECKUE aCTIEKThI

SICPHON YHEPTETHKH
DneMeHTapHbIC YaCTHUIIbI.

OTKpLITI/Ie MMO3UTpOHA.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bu6morexa [JOK
https://m.edsoo.ru/ff0d0fd2

bu6morexa [JOK
https://m.edsoo.ru/ff0d116
2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d135
6

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



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

55

56

57

58

MeToap1 HAOMIOIEHUS U
perucrpauuu
3JIEMEHTAPHBIX YACTHII.
Kpyrasrii cron
«DyHIaMEHTAJIbHbBIC
B3auMouelcTBusd. EqMHCTBO
¢bu3nUecKoil KapTUHBI

MUPay
Bun 38é31H010 HEOA.

Co3Besnus, ipKue 3BE3BI,
IUIAHETHI, UX BUAUMOE
nBrokenne. ConHeynas

cucreMa
Comnurte. Conneunas

aKTUBHOCTH. MCTOUYHUK

sHeprun CosHIa 1 3BE3]
3BE3bI, X OCHOBHBIE

XapaKTepUCTUKH. 3BE3/bI
TJIaBHOM
IIOCIICJOBATEIILHOCTH.
Bnyrpennee ctpoenne
3B&31. COBpeMEHHBIE
MPEACTABICHUS O
MIPOUCXOKICHUH U

spomroru CoHIIa U 3BE3N
Muneunsii [yt — Hama

I'anaxktuka. Ilonoxenue u
nBrokenne CoJIHIa B
I'anaktuke. I'amakTHKMH.
UYépHble ObIpHI B sApax
raJIakKTHK
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64

65

Bcenennas. Pa3beranue
raJlakTuk. Teopus
bonpmioro B3peiBa.
PennkroBoe nznyuyenue.

MeraranakTuka
Hepemennsie mpobieMbl

aCTPOHOMUU
KonTponbhas pabota

«DIJIeMEHThl aCTPOHOMUH U

acTpoU3UKI»
O6o06maromuit ypok. Ponib

(U3HUKHN 1 aCTPOHOMHH B
3KOHOMUYECKOMH,
TEXHOJOTUYECKOH,
COLIMAJIbHOM M 3THYECKOM
cdepax AesITeTbHOCTH

yeJI0BEKA
O6o06maromuii ypok. Poib u

MecTO QU3HUKHU U
aCTPOHOMHHU B COBPEMEHHOMU

Hay4YHOH KapTHHE MUpa
O6o06maromuii ypok. Poib

¢buznyeckoit Teopuu B
¢dbopmupoBaHUU
MPECTaBICHUN O

¢bu3nvecKoil KapTHHE MUpa
O6o06maromuii ypox. Mecto

¢bu3nUecKoil KapTHHBI MUpa
B 001IIEM psTY
COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX MIPEACTABICHUN O



66

67

68

pupoje

PesepBHBIii ypOK.
MarnuTHoOE€ nose.
DJIeKTpOMarHuTHas
WHIYKIUSA

PesepBHbIit ypok. OnTuka.
OcHOBBI crielMaJIbHON

TEOPUU OTHOCUTEIBHOCTU
Pesepnelii ypok. KBanrosas

¢buznka. DneMeHTHI
aACTPOHOMUU U acTPOPHU3UKU

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

bu6morexa [JOK
https://m.edsoo.ru/ff0d178
4



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

YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HMHTEPHET






