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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢usnke 6a30BOr0 ypoOBHS Ha YPOBHE CpelHEro odmiero odpazoBanus pazpaboraHa
Ha OCHOBE TIOJIOKEHUH U TpeOOBaHMI K pe3yJIbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTelbHON IPOTrPaMMBI,
npeacrasineHHbix B @I'OC COO, a takxke ¢ yuérom QenepanbHoil paboueld mporpaMMbl BOCITUTAHUS U
KOHIENIMN TpernoaaBaHus ydyeOHoro mpenmera «®usuka» B 00pa3oBaTEeNbHBIX OpPraHU3AIUIX
Poccuiickoit @enepannu, peaqu3yonux OCHOBHbIE 00pa30BaTeIbHbBIC IPOrPAMMBI.

Copepxanue mporpaMMbl 1o (U3MKE HAMpaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYUYHOM
KapTuHBI MUpa ody4daromuxcst 10—11 kmaccoB npu oOyueHnn X Qu3nKe Ha 6a30BOM YpPOBHE Ha OCHOBE
CHUCTEMHO-JICSITEIIBHOCTHOTO noxoa. [Iporpamma nmo ¢usuke coorBercTByeT TpeboBanmsim GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM U METalpEeIMETHBIM pe3ysbTaTaM OOYy4YEeHMs, a TaKXKe
YUUTHIBAET HEOOXOIUMOCTh peau3allid MEXIPEAMETHBIX CBs3ed (DU3MKU C eCTEeCTBEHHO-HAYyUHBIMU
y4eOHBIMH TIpeaMeTaMu. B Hell onpenenstoTcsi OCHOBHBIC LENU U3ydeHHs (PU3MKH HA YPOBHE CPEIHEro
obOmiero oOpa3oBaHMsl, IUIAHUPYEMBIE pe3yJlbTaThl OCBOEHUS Kypca (U3UMKHU: JIMYHOCTHBIE,
MeTalpeIMEeTHbIE, IPEAMETHBIE (Ha Oa30BOM YPOBHE).

[Iporpamma o u3uke BKIIOYAET:

IUIAaHUpYEMble PE3yJIbTaThl OCBOEHUSI Kypca (pu3uMKyd HAa 0a30BOM YpPOBHE, B TOM YHCIE MPEAMETHBIC
pe3yNbTaThl 110 rojiaM 00y4eHus;
cozepxanue yueOHoro npeamera « Pu3ukay mo rogam o0yueHHs.

Ou3uka Kak Hayka O HauOolsiee OOIIMX 3aKOHAX MPUPOIbI, BBICTYNAas B KayecTBE y4eOHOTrO
npeaMeTra B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAaHMHA 00 OKpYXKAaloIEM MHUDE.
IkonpHBIA Kypc U3MKH — CHCTEMOOOpA3yIOLIUil AJii €CTeCTBEHHO-HAYUHBIX Y4e€OHBIX HPEIMETOB,
MMOCKOJIbKY (DM3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHUMN, N3y9aeMbIX XUMHEH, OMOJIOTHEH,
¢busnueckoii reorpadueii u acrponomueil. Mcnonp3oBanue u akTUBHOE NMPUMEHEHUE (PU3NYECKUX 3HAHUIM
oTpeneNisieT XapakTep M pa3BUTHE DPAa3HOOOPA3HBIX TEXHOJOTUH B cepe IHEePreTHKH, TPaHCIOpTa,
OCBOEHHUSI KOCMOCA, IMOJIyYeHHUS HOBBIX MAaTEpHUajOB C 33/JaHHBIMH CBOMCTBaAMHU U JApyrux. M3ydenue
(U3MKK BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KAPTHHBI MUPa 00YyJarOIIHXC S,
B (QopMHUpOBaHHE YMEHHI NPUMEHATh HAYYHBIH METOJ TMO3HAHMUS NPU BBHINOJHEHWH HMU Y4YEOHBIX
HCCIIE0BaHUM.

B ocHoBy kypca ¢u3uku 1715 ypoBHS CpeHET0 00IIero o0pa3oBaHUsl MOJIO0KEH Pl UACH, KOTOpbIE
MO>KHO paccMaTpHUBaTh KaK MPUHIUIIBI €0 NOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBHM C HEH Kypc SIBISIETCS JIOTHUYECKH 3aBEPIIEHHBIM, OH
COJCPXKHUT MaTepuaj W3 BCEX pa3lelioB (M3MKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, TaK H
COBpEMEHHOU (pU3UKH.

Hoesn cenepanuzayuu. B coOTBETCTBMM C HeW Martepuan Kypca (U3UKH OOBEAMHEH BOKPYT
¢busnueckux Teopuil. Benymum B kypce sBisiercs (OpMUpOBaHUE MPEACTABICHUN O CTPYKTYpPHBIX
YPOBHSX MAaTE€pPHUH, BELIECTBE U IOJIE.

Hoesa eymanumapuzayuu. EE peanuszanus mnpeArnosnaraeT HCIOIb30BaHHE TI'yMaHUTAPHOTO
noTeHIHana (pU3NIecKoi HayKH, OCMBICIICHUE CBS3H Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBA, a TAKKE
C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMHU U 3KOJIOTHYECKUMH MPOOIEMaMH.

Hoes npuknaonou nanpasiennocmu. Kypc Gu3NKu npeanosiaraeT 3HaKOMCTBO € IIUPOKUM KPYTOM
TEXHUYECKUX U TEXHOJIOTHUYECKHUX MPUI0KEHUIN U3yUEeHHBIX TEOPH U 3aKOHOB.

Hoes sxonocuzayuu peannsyeTcsl OCPEICTBOM BBEICHUS DJIEMEHTOB COAEP KAHMS, TTOCBSIIEHHBIX
9KOJIOTMYECKHUM MpoOJieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTUEM TEXHUKU U TEXHOJOTHUH, a
TaKKe 00CYKIEHHs MPOOJIEM pallMOHAIBHOTO PUPOAOIIOIB30BaHUS U IKOJIOTHYECKON O€30I1aCHOCTH.

CTep:KHEBBIMU DJIEMEHTaMU Kypca (U3UKU Ha YPOBHE CpPEIHEro oOIero oopa3oBaHUs SBISIOTCA
¢usnveckne Teopun ((popMHUpOBaHME TPEACTABICHUH O CTPYKType MOCTPOSHHs (U3UUECKOH Teopuw,
ponu QyHIAMEHTATbHBIX 3aKOHOB M MIPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJIE, TPAHULIAX
MPUMEHUMOCTH TEOPUM, AJIsl ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U IPOLIECCOB).

CucTeMHO-eSTEILHOCTHBIN TOAX0J B Kypce (U3MKH peanu3yercs Mpekae BCero 3a Cuér
OpTaHU3aINH SKCIIEPUMEHTAILHON JesITeIbHOCTH o0yJatomuxcs. J{is 6a30Boro ypoBHsS Kypca GU3NKA —
3TO MCTOJB30BAHUE CHUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB H JIa0OpATOPHBIX padoT,
KOTOpBIE B MporpaMMme Mo (u3NKe OObEAMHEHBI B OOLIMI CIHCOK YYEHHYECKHUX MPAKTUYECKUX padoT.
Boigenenue B ykazaHHOM MepedHe JTabopaTOpHBIX pabOT, MPOBOAUMBIX MJsi KOHTPOJIA U OIICHKH,



OCYILIECTBIISICTCS] YYaCTHUKAMU 00pa30oBaTEIbHOTO MpOLecca UCXOs U3 OCOOCHHOCTEH TIIaHUPOBAHUS U
ocHamieHus: kabunera Qusuku. Ilpu 3TOM oOOecmeymBaeTcs OBJAJCHUE OOYYAIONUMHUCS YMEHHSIMHU
MIPOBOJIUTH KOCBEHHbIE M3MEPEHUs], UCCIEeIOBaHUS 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH M TOCTAHOBKY
OIIBITOB I10 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbmioe BHMUMaHuE YAENSETCS PELICHUIO PAcYETHBIX M KauyeCTBEHHBIX 3aaad. [lpu stom s
pacuéTHBIX 3a7ady TNPUOPUTETOM SBJSIIOTCA 3aJauyd C SBHO 3aJaHHOM (PU3MUECKOM MOJEINblo,
MO3BOJISIOIINE PUMEHSATh U3yYSHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, Tak U
UHTETPUPYs 3HAHUS U3 PAa3HbIX pa3zaesnoB. [l KadeCTBEHHBIX 3a/1a4 PUOPUTETOM SBIISIOTCS 3a/aHUS Ha
O0BsICHEHHE MpPOTeKaHUs (U3NYECKUX SIBICHUHA M MPOIECCOB B OKPYKAIOMIEW >KU3HHU, TpeOyromue
BbIOOpa (pU3HUECKON MO AJIsl CUTYalluH IPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBUn ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-TEXHUYECKOMY OOECIECYCHUIO
yueOHoro npotecca 0a30Bblil ypOBEHb Kypca (PU3MKU Ha YPOBHE CPEJHEro 001LIero oopa3oBaHus JOHKEH
M3y4YaThCsl B YCJIOBHSX MPEIMETHOr0 KaOMHeTa (PM3MKH WM B YCIOBUSX HMHTEIPHPOBAHHOTO KaOHHETa
IIPEIMETOB E€CTECTBEHHO-HAY4YHOro LMKJIa. B kabuHere (QU3MKM JOIDKHO OBITH HEOOXOIUMOE
nabopaTopHOe 00OpYAOBAaHHE JUISI BBIOJHEHUS YKa3aHHBIX B TpOrpaMMmMe HO (PU3MKE YYEHHUYECKHX
MIPAKTUYECKUX pabOT U JEMOHCTPALMOHHOE 000py10BaHHE.

JleMoHCTpanoHHOEe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBHM C NPUHIMUIIOM MUHHMAJIbHON
JIOCTATOYHOCTU U 00€CHeunBaeT IOCTAHOBKY IEPEYMCICHHBIX B IporpaMme MO (DU3HMKE KIIIOUEBBIX
JEeMOHCTpAllMid A7l MCCIEJOBAHUS HM3Y4YaeMbIX SBJICHHH M  TPOLECCOB, OHMIUPHUECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUI.

JlaGopaTtopHoe 00OpyIOBaHME AJsl YYEHHYECKHUX IPAKTHYECKUX pPadOT (QopMHpYyeTCs B BUIC
TEMAaTUYECKUX KOMIUIEKTOB M 00ecHeunBaeTcs B pacyére OJHOI0 KOMILIEKTa Ha JIByX OOyYaroIuxcs.
TemaTuueckrue KOMILIEKTHI J1a0OPaTOPHOTO 000PYAOBAHHS TOJKHBI OBITH MOCTPOEHBI HA KOMILIEKCHOM
HCIOJIb30BAHUY aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPHUTEIbHBIX CUCTEM B
BUzIe HU(PPOBBIX TaOOPATOPHIA.

OCHOBHBIMU LIEISIMHU U3Y4€HUS PU3UKU B 001IEM 00pa30BaHUU SIBJISIOTCS:

(dopMHUpoBaHKE UHTEpPECAa U CTPEMIICHHUS OOyYalOIIMXCsl K HAyYHOMY M3YYEHHIO MPUPOJbI, Pa3BUTHE UX
WHTEJUIEKTYyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUH O HAYYHOM METOAE TO3HAaHUS U (HOPMUPOBAHHME HCCIEIOBATEIHCKOTO
OTHOIIECHMS K OKPY>KaIOLIUM SIBJICHUSAM;

(opMHUpOBaHHE HAYYHOIO MMPOBO33pEHMsI KaK pe3ysibTaTa M3Y4YEHHs OCHOB CTPOEHHMs MaTepuu Hu
(yHIaMeHTalIbHBIX 3aKOHOB (DH3HKHU;

(dbopMHupoBaHHE yMEHUI OOBSCHATH SBJICHUS C WCIOJNB30BaHHEM (M3MYECKHX 3HAHUM M HAyYHBIX
JI0Ka3aTebCTB;

(opMHUpoBaHUE MPEJCTABICHUNA O pONU (U3UKU JJIS PA3BUTUS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U
TE€XHOJIOTHM.

JlocTikeHne 3THX Iieneil oOecreunBaeTcsl pelieHueM CIeIyloluX 3a1ad B Mpolecce U3yueHHs
Kypca (pU3UKH Ha YPOBHE CpeIHEro o01iero oopa3oBaHus:

MPUOOpETEHNE CUCTEMBI 3HaHUN 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX, BKIIOYAs
MEXaHUKY, MOJIEKYJISIPHYIO (PH3HKY, JIEKTPOJANHAMHKY, KBAHTOBYIO (PH3HKY U 3JIEMEHTHI acTPO(U3UKH;
(dbopMHupoBaHHE yMEHUI MPUMEHATH TEOPETUYECKHE 3HAHUS IS OOBSICHEHUS (U3UYECKUX SIBICHUH B
MPUPOJIE U AJIS IPUHATHS NPAKTUYECKUX PEIIEHUH B TOBCETHEBHOM KU3HU;

OCBOCHME CIOCOOOB pEIIEHHUs pa3IM4yHBIX 3a/ady C SBHO 3aJaHHON (Qu3MuUecKoil Mojenblo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/1aHne (PU3MUECKON MOJIENH, aIEKBATHON YCIOBHUAIM 3a/1a4H;
MOHMMaHue (U3NYECKUX OCHOB M IMPHHIMUIIOB JCHCTBUS TEXHHYECKHX YCTPOMCTB M TEXHOJIOTUYECKHUX
MIPOLIECCOB, UX BIUSHHS HA OKPYXKAIOILYIO CPey;

OBJI/ICHUE METO/aMU CaMOCTOSTENILHOTO IUIAHUPOBAHUS M NMPOBEACHHS (PU3MUECKUX SKCIEPHUMEHTOB,
aHaJIu3a ¥ HHTepIpeTaluy HHPOPMAaLUH, ONPEAETICHUs JOCTOBEPHOCTH MOIYYEHHOIO Pe3yibTara;
CO3JIaHUE YCIIOBUH JJIsl pa3BUTHUSI YMEHHUI TPOEKTHO-HUCCIIEI0BATEIHCKOM, TBOPUECKOM AEATEIbHOCTH.

Ha uzyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpEJHEro OO0IIero o0pa3oBaHMsI OTBOIUTCS
136 gyacos: B 10 kimacce — 68 gacoB (2 gaca B Heneno), B 11 kimacce — 68 yacoB (2 4aca B HEZEIO).

[Ipennaraemelii B mporpamMMe 1o (¢U3MKe MepedeHb JabOopaTOPHBIX M TMPAKTHUYECKUX padboT
ABIISIETCA PEKOMEH/I0BAaHHbBIM, YUUTENb JAEJaeT BbIOOp MPOBEAEHUS JIAOOPATOPHBIX pabOT U OMBITOB C
y4€TOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yYaromuxcs.



COJAEP)KXAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka v MeTOAbl HAYYHOT'0 TO3HAHMS

O®uzuka — Hayka o mnOpupoje. HayuHsle MeToabl TO3HAHUS OKpy’Karomero wmupa. Poib
HKCHEPUMEHTA ¥ TEOPHUH B MIPOIECcCe TO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue pusnveckux siBJIeHU U npoieccoB. Hayunbsie runoressl. Guznyeckue 3aKOHbI U
Teopuu. [ paHUIIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [[pHHIIUIT COOTBETCTBUSI.

Ponbs u mecto pu3uku B GopMHUpPOBAHUM COBPEMEHHON HAyYHOH KapTHUHBI MHPA, B IMIPAKTUUYECKON
NEITEIbHOCTH JII0JICH.

Jlemoncmpayuu
AHanoroBbie ¥ IU(PPOBBIC U3MEPUTEIILHBIC PUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanundeckoe napuxkeHne. OTHOCHUTEIBHOCTh MEXaHW4YeCKoro BrkeHus. Cucrema oTcUéTa.
TpaekTopus.

[Tepemernenue, cKOpoCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepUaIbHON
TOYKH, UX MPOEKIIUU HAa OCU CUCTEMBI KoopauHaT. CiioKeHUe MepeMEIEHUN U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PpPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE MABMXKEHHE. ['paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MIEPEMEIICHUS MAaTEpUATIbHON TOUKH OT BPEMEHH.

CBobOogHOe nazieHne. Y CKoOpeHrne CBOOOHOTO Ta/ICHUS.

KpuBonuneiinoe nBuxeHue. J[BMKeHHE MAaTEpHAIbHON TOYKH MO OKPY>KHOCTH C MOCTOSIHHOW IO
MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JWHEHHas ckopocTh. [lepumom u yactota oOpaIricHwHs.
LlenTpocTpeMuTEILHOE YCKOPEHHUE.

TexHuueckue yCTpPOMCTBA M TNPAKTUYECKOE MPUMEHEHUE: CHUJAOMETP, ABUKEHUE CHAPSJIOB,
LIEMTHBIE U pEMEHHBIC MEePEIayuu.

Jlemoncmpayuu

Mojenb cucTemMbl 0TCUETa, MILTIOCTPAIsd KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[IpeobpazoBanue ABMKEHUI C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTRE.

HaGmonenue aeuxenus teiaa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO ITaICHHUS.

Hamnpagnenue ckopocTH npu ABUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHrne HepaBHOMEPHOTO JABUKEHUS C LENIbIO OMPEIETIEHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMICHUS MEXAY MTyTSMU, TPOUICHHBIMHU TEJIOM 3a TIOCIIeIOBATEILHBIC PABHBIC
MPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBH’KEHHMH C Ha4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne nBHKEHN ApUKa B BI3KOM KUJIKOCTH.

Nzyyenne nuxkeHus Tena, OpOIIEHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuxa

[Ipunmun orHocutTensHOCcTH ['anmunes. Ilepseit 3axkoH HproroHa. HMHepuuanbHblE CHCTEMBI
OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3axkoH HbroToHa 111 MarepHalbHOM
Touku. Tpernii 3akoH HproTOHA 1151 MaTepUaIbHBIX TOYECK.

3akoH BceMupHoro Tsarorenus. Cuna tsxkectu. [lepBas kocMuueckast CKOpOCTb.

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

Tpenue. Bunsl Tpenus (11okosi, CKoJbxkeHusl, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIBXKEHUS B cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS TTPH IBIKSHUU Teja B
JKUJIKOCTH WJIU Ta3e.

[TocTynaTenbpHOE 1 BpamaTeIbHOE IBIKEHNE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CUJIbl OTHOCHUTENIBHO OCH BpalieHus. [liieuo cumbl. Y cinoBust paBHOBECUS TBEPAOIO TeENA.



TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: MOAIINITHUKY, JBUKEHNUE UCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBrieHrEe MHEPIIUH.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CiioxeHue cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTHU OT JeOopMaIuu.

HeBecomocts. Bec Tena rnpu yCKOpeHHOM NOAbEME U TTaJICHHUH.

CpaBHeHHE CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIBKCHHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenue nBmkeHus OpycKa 10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJT YIPYTOCTH, BO3HUKAIOLIUX B MPY>KMHE U PE3MHOBOM 00paslie, OT
ux aepopMaIiuH.

HccnenoBanue yciaoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPAIICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynec MarepuanbHOM TOYKM (Teja), CHUCTEMbl MaTEpHAIbHBIX To4yeK. WMIynbc cuibl u
W3MEHEHUE UMITYJIbCa Tejla. 3aKOH COXPaHEHUsI UMITYyJibca. PEaKTUBHOE JIBUKEHUE.

PaGora cuibl. MOIIHOCTE CHITBI.

Kunerndeckas sHeprusi MaTepualibHON ToukH. Teopema 00 M3BMEHEHUU KUHETUYECKOW SHEPTHH.

[MotennmanbHas sHeprus. [loTeHHmWanpHash SHEPrUs YHOPYro ACPOPMHUPOBAHHOW TPYKHUHBIL.
[ToTennmanpHas SHEPTHsl TeJla BOJIU3U MTOBEPXHOCTH 3EMITH.

[ToTeHnManbHbBIC U HEMIOTEHIMAILHBIC CHIIBI. CBS3h Pa0OTHl HEMOTCHIIUATHHBIX CHII C H3MEHEHUEM
MEXAHUYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXAaHUYECKOU SHEPTUH.

VYrpyrue v Heynpyrue CTOJTKHOBEHHUS.

TexHuueckue ycTpoucTBa U MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KONEP, MPY>KUHHBIN MUCTOJIET,
JBIKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktrBHOE NBUKEHUE.

[lepexon nmoTeHIMaIbHON PHEPTUU B KHHETUUECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3ydenne abCOMOTHO HEYIPYTOTO yaapa ¢ TOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThI CHUIIBI ¢ W3MEHEHHWEM MEXaHWYECKOW DHEPruu Teja Ha TpUMepe
pacTsKEHUS PE3UHOBOTO JKIyTa.

Pa3nes 3. MosekyasipHas (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYECKOIL INeOpUl

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpHMM M HUX OIBITHOE OOOCHOBaHUE.
bpoynosckoe naBuxenue. Juddysus. Xapaxkrep IBHKEHUS M B3aMMOJICHCTBHUS YacTHIl BELIECTBA.
Mogenu cTpoeHHs ra3oB, )KUIKOCTEH U TBEPABIX TNl M OOBSICHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX
Mozenei. Macca u pazmepsl mosaekyi. Komnuectso Bemectsa. [locTtostHHas ABoraapo.

TemnoBoe paBHOBecue. Temmneparypa u e€ usMepenue. lllkana remneparyp Llenbcus.

Monens nneanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU UACAIBHOTO
raza. AOCONIOTHasE TemIeparypa Kak Mepa CpeJHEed KHHETHYECKOH SHEPrHM TEMJIOBOTO JBMKEHUS
yactull raza. [llkama temnepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelpona.
3akoH /lanbrona. M3omporiecchl B HaeaabHOM T'a3e ¢ TOCTOSHHBIM KOJMYECTBOM BeriecTBa. ['papudeckoe
IIPEJCTABICHUE U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa M MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OmnbITHI, JOKa3bIBAIOUIME JAUCKPETHOE CTPOCHHE BELIECTBA, (POTOrpaduu MOJIEKYJ OPraHHYECKUX
COCTUHEHU.



OmnbIThl 10 U PY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO IBUKEHHUSI.

Mopens onbita IlTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOACHCTBHUSL.

Monens, WUIIOCTpUpYIOLIas IPUPOLYy JaBICHMS ra3a Ha CTEHKH COCY/a.

OnbIThI, WJUTIOCTPUPYIOLINE YPaBHEHHE COCTOSHUS UACATBHOTO ra3a, H30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HM3MEpEHUH 00BbEMa KOMHATHI,
JTaBJIEHUs U TEMIIEpATypbl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMy COCTOSTHUS pa3peKEeHHOro rasa.

Tema 2. Ocnoevl mepmoounamuku

Tepmoannamuyeckas cuctema. BHyTpeHHsIsI SHepTUs TepPMOIUHAMUYECKON CUCTEMbI U CIIOCOOBI €€
n3MeHenus. KommuecTBo TernoTsl u paboTta. BHyTpeHHSS SHeprus OJHOATOMHOTO HJICAIBHOTO Tasa.
Bune! Tenionepeaun: TEMIONPOBOJHOCTD, KOHBEKIHS, U3TyUeHHE. Y 1eJbHas TeINIOEMKOCTh BEIIECTBA.
KonnuecTBo TenaoThl npu Temionepeaaye.

[lonste 06 amumabatHom mnporecce. IlepBblit 3akoH TepMoauHamuku. [IpumeHeHHE mepBOro
3aKOHa TEPMOJAMHAMUKH K H30mporeccaM. [ paduieckas naTepnperanus padoThl rasa.

Bropoii 3akon TepMmoanHaMuki. HeobpaTuMoCTh IPOIIECCOB B IPUPOJE.

TennoBbie MamuHbl. [IpUHIMIBL AEHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHusi 3HEpPruM B
TeIUIOBbIX MamuHax. Koaddumnuent mnoneznoro neiictBus TeruoBoil Mammuubl. ukn KapHo u ero
KOX(PHUIHUEHT MOJIE3HOTO JeHCTBUS. DKOJIOTHUECKUE TPOOIIEMBI TETIOIHEPTETUKH.

TexHuyeckue ycTpoiicTBa M MPAKTUYECKOE NPUMEHEHHUE: IBUTaTelIb BHYTPEHHEIrO CropaHus,
OBITOBOM XOJIOAMIBHHUK, KOHAUITUOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEH SHEPTUU Tella MPH COBEPIICHUH PaOOTHI: BBUIET MPOOKU M3 OYTHUIKH TOA
NEeiCTBMEM  CXaToro BO3Ayxa, HarpeBanue oddupa B JaTyHHOM TpyOke MyTEM  TpEHHS
(BuaeoieMOHCTpaIus).

N3menenue BHyTpeHHEH 3Hepruu (TemrepaTypsl) Tela Ipu Terionepeaaye.

OneIT 0 aabaTHOMY PACIIMPEHUIO BO3/lyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTels BHYTPEHHETO CTOPAaHUs, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue yaenbHO TemI0EMKOCTH.

Tema 3. Azpecamnuie cocmosanusn eeutecmea. Dazoevie nepexoovl

[TapoobpazoBanue u koHzaeHcanus. Mcmapenwe u kumneHue. AOCONIOTHAS U OTHOCHUTENIbHAs
BJIQXKHOCTh BO3Ayxa. HacelmeHHbli mnap. VYaenpHas Temiiora napooOpa3oBaHUs. 3aBUCUMOCTh
TEMIEPATypPbl KUTICHUS OT 1aBJIECHUSI.

Teépnoe Teno. Kpucramimueckue u amopgHbie Tena. AHM30TPONHs CBOMCTB KpucTayioB. JKunkue
kpuctaisl. CoBpeMeHHble MaTepuaibl. [lnaBnenne n kpuctamu3anus. Y aeabHas TeIioTa IJIaBIeHHUS.
Cyb6numarusi.

YpaBHEHHE TEIIOBOTO OaslaHca.

TexHu4yeckue ycTpoHCTBa M NMPAKTUYECKOE ITPUMEHEHHE: TUTPOMETP U NICUXPOMETP, KAJIOPUMETD,
TEXHOJIOTHH MOJIyYeHHsI COBPEMEHHBIX MaTEPHUaJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaChIIIEHHBIX MapOB.

Kunenne npyu NoHMKEHHOM JIaBICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

HabmioneHne HarpeBaHus U TUIaBJICHUS KPUCTANTMYECKOTO BEIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mepenre OTHOCUTENBHOM BIIa)KHOCTH BO3/yXa.

Pa3zgea 4. diekTpoguHaMuUKa
Tema 1. Inekmpocmamuka



OnexTpuzanus Ten. OJEeKTpudeckuil 3apsan. JBa Buaa anekTpuueckux 3apsoB. IIpoBoaHukw,
JUAJIEKTPUKHU U MTOJIYIIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI JIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue 3apsanoB. 3akon Kynona. TodeuHbIN 3JE€KTpUYECKHM 3apsii. DIEKTPUUYECKOE
noje. Hanpsok€HHOCTh AeKTpUuuecKoro notid. [IpuHIMN cyneprno3uiuu 3JIeKTpuYecKux mnonei. JInauu
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO MO,

Paborta cun snekrpocrarnueckoro mojs. [lorennuman. PasHocte moreHnmanoB. IIpoBomHuMKH U
JTUAJICKTPUKHU B 3JIEKTPOCTATUUECKOM M10J1€. JudnexkTpuieckas NpoHUIIaeMOCTb.

OnekrpoéMkoctb.  KonzmeHcarop.  DneKTpOEMKOCTh  IUIOCKOIO  KOHJAEHCATOpa.  JHEprus
3apsHKEHHOI0 KOHAEHCATOPA.

TexHuueckue yCTpPOWCTBA M NPAKTHUYECKOE NPHUMEHEHHUE: 3JEKTPOCKON,  AJIEKTPOMETP,
3JIEKTPOCTaTUUECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KOHJEHCATOP, KOMHPOBAJILHBIN ammnapar,
CTPYHHBIN IPUHTED.

Jlemoncmpayuu

YCTpolcTBO M NPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3aumopeicTBue HadIEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEll.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DIeKTpocTaTUYeCKas 3alluTa.

JIUnJIEeKTPUKHU B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOPa OT IUIONIA/IM TUIACTUH, PACCTOSHUS MEXIY
HUMH U JTUIJICKTPUUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DNEeKTpUYECKUM TOK. YCJIOBHMS CYLIECTBOBAHMS 3JIEKTpUUYECKOro Toka. Mcrounuku Toka. Cuia
ToKa. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 151 ydacTKa 1enu.

DNEeKTpUUECKOE CONPOTHUBIICHHE. YJENbHOE CONpPOTHBIECHHE BellecTBa. llocnenoBaTenbHOE,
rapajieJIbHOE, CMEIIAHHOE COEAMHEHUE TIPOBOJHUKOB.

Pabota snexkrpuueckoro Toka. 3akoH Jlxkoyns—JIenia. MOmHOCTB JIEKTPHUUECKOTO TOKA.

DNEeKTpOABMKYIas CUJla U BHYTPEHHEE COMPOTUBIIEHUE UCTOYHUKA TOKA. 3aKOH OMa /i OJIHOM
(3aMKHYTOM) AnekTpudeckoit nenu. KopoTkoe 3aMbIkaHUeE.

DONEeKTpOHHAas MPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBUCHUMOCTb CONPOTHBIIEHHUS METAIIIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIeKTpUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs U MPUMECHAsI MPOBOJUMOCTD TOMYIPOBOIHUKOB. CBOICTBa p—n-
nepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DIEKTPUYECKHUI TOK B pacTBOpPAX U paciuiaBax AJIEKTPOJIUTOB. DIEKTPOIUTUUECKAS TUCCOIUALMS.
DIIEKTPOJIN3.

DneKkTpuyecKuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [1nazma.

TexHudeckue yCTpPOWCTBA W TPAKTHYECKOE IPUMEHEHHE: aMIIepMETP, BOJBTMETP, PEOCTarT,
HMCTOYHUKHA TOKA, SJEKTpPOHArpeBaTelbHbIE MPHUOOPHI, SIEKTPOOCBETUTEIbHBIE MPHOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIH JIHOJA, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOJIYIPOBOIHUKOBBIA THOI,
rajibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKCHUS.

3aBUCUMOCTbh CONPOTUBIICHUS LWJINHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAAN MOIEPEYHOrO
CEUYEeHUS U MaTepHaa.

CwmenanHoe coeAMHEHUE TIPOBOJHUKOB.

[Ipsimoe u3mepenue 3neKTpoABIKYyIIEH cuiibl. KOpoTkoe 3aMbIkaHN€e ralbBaHUYECKOrO 3JIEMEHTA U
OILICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 37EKTPOJIUTOB.



HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSASA IPOBOJUMOCTb JUOA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHune cMeIaHHOro COeJMHEHUS Pe3UCTOPOB.

W3mepenne 31eKTpoIBUKYIIEH CHIIBI MCTOYHHUKA TOKA U €T0 BHYTPEHHETO CONPOTHBIICHHS.

Hab6monenue anexTpoausza.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kypca ¢usuku O6a3oBoro ypoBHA B 10 kmacce ocylecTBiIseTcss € Y4ETOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBS3€H ¢ KypcamMH MaTeMaTUKH, OMOJIOTUH, XUMUH, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemnusie nowsamus, CBI3aHHbIE C M3yYEHHEM METOJIOB HAYYHOTO IMO3HAHUS: SBIICHHE,
HayyHbI (akT, Trumnoresa, (Qu3Mueckas BeIWYMHA, 3aKOH, TEOpHs, HaOJIOJCHHE, HKCIEPUMEHT,
MO/JICIIUPOBAaHHUE, MOJIEIb, H3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHMH, JMHeWHas (QyHKuus, napaboia, runepboia, ux
rpaduKy ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAHTC€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIMH HAa OCH KOOPAMHAT, CII0XKEHNUE BEKTOPOB.

bBuonoeus: mexanmueckoe JBWKEHHE B KMBOU mpupoje, auddys3usi, 0cMocC, TEIUIO0OMEH >KHUBBIX
OpraHu3MoOB (BUbI TEIUIONEPEAAYH, TEINIOBOE PABHOBECHUE), JIIEKTPUUYECKHE SBJICHUS B )KMBOI MPHUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAS
Macca, TeIJIOBble CBOMCTBAa TBEPABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTPUYECKHE CBOMCTBA METAJLIOB,
ANIEKTPOIUTUYECKAS JUCCOIMALUS, TaIbBAHUKA.

lI'eoepaghus: BaxxHOCTh BO3lyXa, BETPbI, 6apoMeTp, TEPMOMETP.

Texnonoeus: mpeodpazoBaHKEe JBIKEHUH ¢ MCTIOIb30BAHUEM MEXAHU3MOB, YUET TPEHHS B TEXHHUKE,
MOJIIIMITHUKY, UCIOJIb30BaHUE 3aKOHA COXPAaHEHMsI MUMITyJIbca B TEXHUKE (pakera, BOJAOMET WM JApYrue),
JIBUTaTellb BHYTPEHHETO CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOIMIBHHUK, KOHIUIMOHEP,
TEXHOJIOTUH MOJYYEHHs COBPEMEHHBIX MaTEpUaJIOB, B TOM UMCIIE€ HAHOMATEPUaIOB, U HAHOTEXHOJIOIHH,
ANIEKTPOCTaTUYECKass — 3allUTa, 3a3eMJICHHE D3JIEKTPONPHOOPOB, KCEPOKC, CTPYWHBIA  MIpPUHTEP,
3JIEKTpOHArpeBarTesbHble IPUOOPHI, STIEKTPOOCBETUTENbHbIE TPUOOPHI, TaIbBAHUKA.

11 KJIACC

Pa3znea 4. diekTpoguHaMuKa

Tema 3. Maznummnoe none. I1eKmpomazHUmMHAA UHOYKYUSA

[TocTostHHBIE MarHuThl. B3ammonelcTBHE MMOCTOSIHHBIX MAarHUTOB. MarHutHoe mnose. Bekrtop
MarHuTHOM WHAYKUWHU. [IpuHUMI Cyneprno3WluMd MarHUTHBIX ToJied. JIMHWM MarHUTHOW WHIYKIIHH.
Kaptuna nuHui MarHuTHON WHIYKITUH TIOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHOe 1oJjie MPOBOAHUKA ¢ TOKOM. KapTuHa NTUHUN MHIYKIMH MAarHUTHOTO TOJI JJIMHHOTO
MPSIMOTO TPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IMPOBOAHMKA, KaTyIIKU ¢ TokKoM. OmbIT Dpcrena.
B3anmopeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ Moayiab M HampaBiieHHE. [[BH)KeHHE 3apsDKEHHOW YacTUIbI B OJTHOPOJHOM
MarHuTHoM noJie. Pabora cuiel Jlopena.

SIBnenue  sneKTpoMarHUTHOM  WHAYKuuW.  [loTOK  BEeKTOpa  MAarHUTHOM  MHIYKIIMH.
OIEeKTpOABMKYIAsA CHJIa UHAYKIUU. 3aKOH dJIEKTPOMarHuTHOW nHAyKunu Papanes.

Buxpesoe snekrpuueckoe noje. DIEKTPOABUKYINAS CUJla UHAYKIKUU B IPOBOJAHUKE, IBHXKYIIEMCS
MIOCTYNATEIbHO B OJHOPOJTHOM MAarHUTHOM IIOJIE.

IIpaBuiio Jlenuna.

NHaykTUBHOCTD. SIBIEHNE CAMOMHAYKIIMHU. DIEKTPOABHKYIIAsl CUJIa CAMOUHTYKIIMH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpoMCTBA U MPAKTUYECKOE MPUMEHEHHUE: MIOCTOSTHHBIE MArHUTBI, 3JIEKTPOMArHUTHI,
3JEKTPOJIBUTaTeNb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTUL, UHAYKIIUOHHAS ME€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.



OTKJI0HEHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM I10JIEM.

JIMHUM MHOYKIMY MarHUTHOTO MOJIS.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jenictre cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOM HHAYKIIAH.

IIpaBuiio Jlenna.

3aBMCUMOCTb JIEKTPOJABIKYILEN CUIIbI HHIYKIIMY OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O IOTOKA.
SIBiIeHNE CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHre MarHuTHOTO 10JIs KaTYIIKHU C TOKOM.

HccnenoBanue 1eiCTBUSA NOCTOSTHHOIO MarHUTa HA PaMKY € TOKOM.
HccnenoBanue sBiIeHUs 3J1€KTPOMAarHUTHOM UHIYKIUU.

Pa3nen 5. KosieOanust u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbLE KOJ1€OAHUSA

Konebarenpnas cuctema. CBOOOAHBIE MeXaHHUYECKHE KoyiebaHus. ['apMoHHUecKue KojeOaHusl.
[Tepuon, yactora, ammutyaa u (aza konedanuii. [IpykMHHBIM MasgTHUK. MaTeMaTHUYeCKHi MasTHUK.
YpaBHeHHe rapMOHNYECKUX KojeOanuii. [IpeBpaiienre sHepruu npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE  3JEKTPOMarHUTHbIE  KOJEOAHHA B  UJCAIBHOM
Kosie0aTeIbHOM KOHTYpe. AHAJOTHS MEXKAY MEXaHHYECKUMH U DJICKTPOMArHUTHBIMU KOJIEOAHHSIMHU.
®opmyna Tomcona. 3aKoH COXpaHEHUS SHEPTUU B HI€aJIbHOM KOJ1eOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxamomUX KoieOaHWAX. BBIHYXIEHHBIE MEXaHWYEeCKHe KOJIeOaHusl.
Pe3onanc. BreiHyk/1eHHBIE 2I€KTPOMArHUTHbIE KOJIeOaHusl.

[lepemennbiii TOk. CHHYCOMJQJIbHBI NEPEMEHHBIM TOK. MOIIHOCT, NEPEMEHHOIO TOKa.
AMIUIUTYAHOE U JEHCTBYIOILIEE 3HAUEHNUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancopmarop. IlpomsBoacTBo, mepeaaya ¥ TOTPeOJICHHE  DJIEKTPUYECKOH  DHEPrum.
DKOJIOTMUECKUE PUCKHU MPU MPOU3BOJACTBE AEKTpo3Heprun. KynbTypa HCNONb30BaHUs 3JEKTPOIHEPTUU
B IIOBCEHEBHOM JKU3HH.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: 3JIEKTPUYECKUN 3BOHOK, TE€HEpaTop
MIEPEMEHHOT'0 TOKA, JIMHUU JIEKTponepeay.

Jlemoncmpayuu

HccrnenoBanue mapaMeTpoB KojeOaTeNbHOW CHCTEMBI (TPYXXHHHBIM WM MaTeMaTHUeCKUi
MasITHHK).

Habmronenue 3atyxaronux KojaeOaHuu.

HccnenoBanue cBOWCTB BIHYX/IEHHBIX KOJIeOaHUH.

Habmronenue pe3oHanca.

CB0OOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmnorpaMMbl (3aBUCUMOCTH CHUJTBI TOKA W HAMPsDKEHUS OT BPEMEHH) JUIS DJIEKTPOMArHUTHBIX
KoJeOaHuH.

Pe3oHaHc mpu MOCIENOBAaTENIbHOM COEIMHEHUM pPE3UCTOpA, KATyHIKM MHIYKTUBHOCTU W
KOHJIEHCATOopa.

Mognens TMHUY 3IEKTPOIIEpeIadHm.

Yuenuueckuii sxcnepumenm, 1abopamopule pabomol

HccnenoBanue 3aBUCUMOCTH IIeproia MalbIX KojeOaHUH Ipy3a Ha HUTHU OT JUIMHBI HUTU U MacChI
rpysa.

HccnenoBanue mepeMEeHHOro TOKAa B LIEMM W3 IOCIEN0BATENbHO COECIMHEHHBIX KOHJAEHCATOPA,
KaTyILIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmMpoOMaAZHUNHbIE 60IHbL

MexaHnyeckue BOJIHBI, yclIoBuUs pacripoctpanenus. [leproa. CkopocTs pacnpocTpaHEeHUs U IJIMHA
BouiHBL [lonepeunslie u mpoobHbIe BOJIHBL. MHTephepeHus u qudpakius MEXaHUYECKHX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHbIE BOJIHBL. YCJIOBHMSI M3JIy4EHMsI DJEKTPOMarHUTHBIX BOJH. B3aumHas
opueHTauusi BektopoB E, B, V B snekTpomarautHOM BoJjiHEe. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH:



OTpakeHHe, TpeloMIieHUe, moysspusanus, audpakmaus, naTepdeperimsa. CKOpOCTh dMEKTPOMATHUTHBIX
BOJIH.

[IIkana 3MeKTpOMarHUTHBIX BOJH. [I[pUMEeHEeHHE AIEeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBI panoCBA3U U TeNeBUACHM. Paaronokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas JUArHOCTUKA B TEXHUKE W MEIULIUHE, pajap, paJldONpUEMHUK, TEJIEBU30p, AHTCHHA,
tenedon, CBU-nieup.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebiomneecs Teno Kak HCTOYHHK 3BYKa.

Habumonenue otpakeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHunyu u qudpakiind MEXaHUYECKHX BOJIH.

3BYKOBOM pe30HAHC.

HaoGntonenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYI0M U YaCTOTON KOJeOaHMiA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, IMPEJOMIICHHE, MOJspU3aLus,
mudpakuus, tHTepPEpeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsamonuHelHOE pacnpocTpaHEHUE CBETa B OJHOPOIHOM cpene. Jlyu
cBeTa. ToYeUuHbI ICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbI OTpaykeHus cBeta. [locTpoeHne n300pakeHuil B INIOCKOM 3€pKaJie.

[Ipenomiienne cBera. 3aKOHBI TpPETOMIICHUS cBeTa. AOCONIOTHBIA IMOKa3aTeidb MHPEeIOMIICHUS.
[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHbIil yro nojaHoro BHyTPEHHET0 OTPasKeHHUS.

Jucnepcus cera. CiioxkHbIN cocTaB Oemmoro ceta. LIBerT.

Cobuparomye 1 paccenBaromue JMH3bl. ToHKas auH3a. POKYCHOE pacCTOSIHUE U ONTUYECKas CUIla
TOHKOM NMH3BL. [locTpoeHue n3o0pakeHuil B cOOMpArOIMX U PacCeUBAIOIINX JUH3aX. DopMysia TOHKOM
JIMH3BI. Y BeTUUEeHHE, JaBaeMOe JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKOM ONTHKHU.

BonnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIE WCTOYHHWKHU. Y CIOBHS HAOIIOICHHUS
MaKCUMyMOB U MHHHUMYMOB B HHTEP(PEPEHIMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceeta. Judpakinuonnas pemérka. Y ciaoBue HaOMIONCHUS TJIaBHBIX MAKCUMYMOB TPH
MaJCHAA MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Honspuszanus ceera.

TexHudyeckue yCTpOHCTBA U TPAKTHUECKOE TMPUMEHEHHe: O4YKH, Jyma, Qoroammapar,
MIPOCKIIMOHHBIN amnmapaT, MHUKpPOCKOI, TEJEeCKOIl, BOJIOKOHHAs OMNTHKa, AUGpaKIUOHHAs peméTKa,
MOJISIPOUI.

Jlemoncmpayuu

[IpsmonuHeitHOe pacnpocTpaHeHHe, OTPAKEHHUE U TIpeToMIieHue cBeTa. OnTHYeCKue MPUOOPHI.

[TonHOE BHyTpeHHEe oTpaxkeHre. MoJienb cBeToBo1a.

HccnenoBanue cBOKWCTB N300paKeHHI B TUH3aX.

Moaenu MEUKpPOCKOIIA, TEJIECKOTA.

Habmronenue untepdepeHun cera.

Hab6monenue nudpakuun cBeta.

Habmonenue nucnepcun cBera.

[TonyueHune criekTpa ¢ TOMOIIBIO MPU3MBI.

[TonmyuyeHue criekTpa ¢ MOMOILBIO AU(PPAKITUOHHON PEHIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenune nokazaresns MpesoMIIeHUs CTEKIIA.

HccnenoBanue cBOMCTB M300paKEHHIA B JIMH3AX.

Hab6monenue qucnepcun cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHOW TEOPUHU OTHOCHTEJILHOCTH



I'panuubl  IPUMEHUMOCTH  KJIACCHYECKOM MexaHukd. llocTynaTel criemManbHONM — Teopuu
OTHOCHUTEJILHOCTH: MHBAapPUAHTHOCTh MOJIYJII CKOPOCTH CBETa B BaKyyMe, NPUHIMI OTHOCUTEIBHOCTH
OHHIITEWHA.

OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLEHUE ITTUHBI.

OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs3b MACCHI C SHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTHUIBI. DHEPTHUS MOKOSI.

Pazgean 7. KBantoBas pusuka
Tema 1. Dnemenmol kearnmoeoii onmuKu

®dotonbl. ®opmyna [Tnanka cBsi3u SHEpTHH POTOHA C €r0 YACTOTON. DHEPTHs M UMITYJIbC (DOTOHA.

OtkpeiTie U uccinegoBanue ¢orodpdexra. Ombitel A. I'. CronmeroBa. 3akoHbl (hoTOd(deEKTa.
VYpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuma» Gororddexra.

Hasnenue ceera. Onbrtel [1. H. JIebenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoHCTBa M MPAaKTUUECKOEe MpUMEHEHHue: (POTodIeMeHT, (POTOAATUHK, COTHEUHAS
Oarapesi, CBETOAHO/.

Jlemoncmpayuu

®dotor(hPexT Ha YyCTAaHOBKE C ITMHKOBOM TIIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHET0 GoTodddekra.

CBeTOqUOI.

Conneunas Oatapest.
Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna nmo paccesauro o -uactuil. [lnanerapHas Monaenb
atoma. [loctynatsl bopa. W3nyuenue u moruyomenre (GOTOHOB MpU MEpPeXojie aToMa C OJHOTO YPOBHS
SHEpPruu Ha apyroi. Buasl cnextpoB. CrieKTp ypOBHEW SHEPrUM aTOMa BOJOPO/A.

BousiHoBsie cBolicTBa yactull. Bonuel ae bpoins. KopryckylisipHO-BOJHOBOM J1yaiu3Mm.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPaJbHBIA aHaIu3 (CHEKTPOCKOI),
Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens oneita Pezepdopra.

Omnpenenenue JIMHBI BOJIHBI J1a3epa.

HaGroienne TMHEHYIaThIX CIIEKTPOB M3ITyYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HabGmronenne nuHeHYaToro CrexkTpa.

Tema 3. Amomnoe aopo

DKCIepUMEHTBI, JIOKA3bIBAIOIINE CIIOKHOCTh CTpoeHUs sapa. OTKPBITHE pPaJHMOaKTHBHOCTH.
Omnswitel Pezepdopna mo ompeneneHuio coctaBa paAnoakTUBHOTO m3nydeHus. CBoiicTBa anbda-, Oera-,
raMma-m3JIy9deHus. BiausHue paarnoakTHBHOCTH Ha KUBBIC OPTaHU3MBI.

OTtkpeiTHE TIPOTOHA U HeWTpoHa. HyknonHas monens sapa ['eiisenbepra—lBanenko. 3apsa sipa.
MaccoBoe umncio sapa. M3otonsl.

Anbda-pacnan. ONIEeKTpOHHBIH W TMO3UTPOHHBIM Oera-pacnman. ['amma-uznydenue. 3akoH
PaAMoOaKTUBHOTO pacmaja.

DHeprus CBA3M HYKIIOHOB B sifipe. SnepHbie cuibl. JlegekT macchl sapa.
S nepubie peakuuu. JleneHue u cUHTE3 A1Ep.

Snepubiii peakrop. TepmosimepHblii cunTe3. [IpoGneMbl W MEPCIEKTUBBI SAEPHOM SHEPTETHUKU.
DKOJIOTUYECKHE ACTIEKTHI AJIEPHON SHEPTETUKHU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Metozb! HaOIIOACHHS U PErUCTPALIUU 3JIEMEHTAPHBIX YaCTHIL.
@dyHnnaMeHTanbHbIE B3auMozeicTBus. EquHcTBO hrsnyeckoit KapTHHBI MUpA.

TexHuueckue ycTporuCTBa U MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, Kamepa BuibcoHa, siaepHbIil
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu



CYETYrK MOHU3UPYIOIINX YACTHUILI.
Vuenuueckuii sxcnepumenm, 1ab0pamopHule pabomol
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUM M aCTPOPU3UKHU

Oransl pa3BUTHs ACTpOHOMUHU. [IpHUKiIaHOE 1 MUPOBO33PEHUYECKOE 3HAUYEHUE ACTPOHOMUM.

Bun 3Bé3nnoro Heba. Co3Besnus, spkue 3BE3/1bl, MIAHETHI, UX BUJIUMOE JBUKEHUE.

Conneunas cucrtema.

Connue. ConHeuHass akTuBHOCTb. McTounuk sHeprunm CosHua M 3BE34. 3BE3/bI, UX OCHOBHBIE
XapakTEepUCTUKU. JluarpamMmma  «CHEKTPaJbHBIA  KJIacC —  CBETUMOCTBbY».  3BE3[bI  IVIABHOU
MOCJIeIOBATENIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» Il 3BE3J IJIaBHOM MOCIIEN0BATEIBHOCTH.
Bnytpennee ctpoenue 3Bé31. COBpeMEHHBIE MPECTABICHUS O MPOUCXOKAECHUHU U 3Boronu CoJHLA U
3BE3/. DTarbl )KU3HU 3BE3L.

Mueunbiii Ilyte — nHama I'anaktuka. [lonoxkenue u aBwkenwe ConHua B [amaktuxe. Tumbl
rajiakTuk. Paguoranaktuky u kBaszapel. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmpenne Bceenennoii. 3akon Xa06ma. Pasoeranue ramaktuk. Teopust bosbiioro
B3pbIBa. PEIMKTOBOE H3ITyUYeHUeE.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOieMpl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaOntonenus HEBOOPYKEHHBIM TJIa30M C HUCIOJIb30BAHUEM KOMIIBIOTEPHBIX MNPWIOKEHUN s
oTpe/ieNIeHus MOJIOKEHHUs HEOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus CeBepHOro
MOJTYLIAPUS U SIPKUE 3BE3/BI.

Hab6monenus B reneckon Jlynsl, utaner, Maeunoro [TyTu.

O0o0maroniee NoBTOpeHME

Ponbp ¢u3mku um acTpoHOMUM B 3KOHOMHYECKOW, TEXHOJOTMYECKOM, COLIMAIbHOW U ITUYECKOM
cdepax AesITeNFHOCTH YEJIOBEKa, POJIh M MECTO (PM3UKH M aCTPOHOMHUH B COBPEMEHHOW HAy4YHOU KapTHHE
MHpa, posib (GU3NYECKOil Teopuu B (OPMUPOBAHUU TPECTABICHUN O PU3NUECKON KapTHUHE MHPa, MECTO
(bu3nuecKkoil KapTHHBI MHpa B OOIMIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TMPEICTABICHUN O
MIPUPOJE.

MexnpeamMeTHble CBSI3H

N3yyenne xypca ¢usuku 0a3oBoro ypoBHiS B 11 Kiacce OCYyHIECTBISIETCS C y4&TOM
COJIEpIKATEIBHBIX MEXKIIPEJIMETHBIX CBS3e€l ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpaduu u
TE€XHOJIOTHUH.

Mesicnpeomemuule nouwsimusi, CBS3aHHBIE C M3yUYEHHEM METOJIOB HAYYHOTO TMO3HAHUS: SIBJICHHE,
Hay4YHbId akT, TUMOTe3a, (¢U3NUecKas BEIMYMHA, 3aKOH, TEOpHs, HaOII0JeHUEe, SKCIECPUMEHT,
MOJEJIUPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pemeHne CUCTEMbl YPaBHEHUH, TPUTOHOMETPHUECKUE (DYHKIIMHU: CHHYC, KOCHHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPhl M UX IPOEKIUU Ha OCHU
KOOPJMHAT, CJIO)XEHHWE BEKTOPOB, MPOU3BOAHBIC DJIIEMEHTAPHBIX (YHKIHMK, TPU3HAKK TOA00US
TPEYTrOJIbLHUKOB, ONPEIEICHNE TUTOMIAIN TUIOCKUX GUryp U o0BhEMa Ted.

buonoeus: »snextpudeckue SBICHHS B KUBOM TpHPOAE, KojieOaTeIbHBIC IBIKCHHUS B >KHBOM
MPUPO/JIE, ONITUUECKHUE SIBJICHUS B )KUBOU MPUPOJE, IEUCTBUE paIUallUU HA KUBBIE OPraHU3MBI.

Xumusi: CTpOCHHE aTOMOB M MOJICKYJ, KPUCTAUIMUECKass CTPYKTypa TBEPABIX TENl, MEXaHU3MBbI
00pa3oBaHMs KPUCTAJUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHaTH3.

l'eocpagpua: MarHUTHBIE TIONIOCA 3€MJIM, 3ajJ€Kd MAarHUTHBIX pya, (GOTOChEMKA 3eMHOMN
MOBEPXHOCTHU, IPEICKAZAHUE 3EMIICTPSICEHUIA.

Texnonocus: NWHUM DIIEKTpOIIEpeAad, TIEHEPATOp NEPEMEHHOIO TOKA, JJIEKTPOJBUTATEINb,
WHAYKIUOHHAs Te4yb, pajap, paJuonpHEMHUK, TENeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJTHEYHasi 6atapest.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenue yuebHoro npeamera «dusmka» Ha ypoBHE cpefaHero odmero odpazoBaHus (Oa30BbIi
ypOBeHb) JOJI’KHO OGGCHG‘-II/ITB AOCTHUIKCHUC CIICAYIOIMUX JIMYHOCTHLBIX, MCTANIPCAMCTHBIX U IMTPECAMCTHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOro npeamera « PU3uKay JOKHBI OTPakaTh TOTOBHOCTD
U CIIOCOOHOCTh 00YyYaroIuxcs PyKOBOJCTBOBATbCS C(HOPMUPOBAHHON BHYTPEHHEH MO3ULMEN JIMYHOCTH,
CUCTEMON LIEHHOCTHBIX OpPHMEHTAllMi, IO3UTHBHBIX BHYTPEHHUX YOEKIEHHH, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IIEHHOCTSM PpOCCHUHCKOro OOIIEeCTBa, paCIIMPEHUE >KU3HEHHOIO OIbITa U OIbITa
JESTENIbHOCTH B MPOLIECCE pealn3allil OCHOBHBIX HANpAaBICHUM BOCIIUTATENIBHOMN AEATEIbHOCTH, B TOM
YHCJIE B YACTH!

1) rpamaaHCKOTr0 BOCIIUTAHMS

C(OPMHPOBAHHOCTh T'PAXKJAHCKOM MO3ULUHU O0YYarOLIErocsi Kak akTUBHOI'O M OTBETCTBEHHOI'O
YJIeHa POCCUICKOTO 00IIEeCTBa;

MPUHATUE TPATULMOHHBIX O0IIEUEIOBEUECKUX I'YMAaHUCTUYECKUX U JEMOKPATHYECKUX LIEHHOCTEH];

TOTOBHOCTH BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEpEcax Ipa)kIaHCKOro 00IIecTBa, y4acTBOBATh
B CaMOYIIpaBJICHUH B 00pa30BaTe/IbHONW OpraHu3alui;

YMEHHE B3aMMO/JICHCTBOBATH C COIMAIBHBIMU MHCTHTYTAMH B COOTBETCTBUHU C MX (DYHKIMSAMH U
Ha3HA4YCHHUEM,;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH POCCUHCKOM I'pakIaHCKOW UACHTUYHOCTH, IATPUOTU3MA;

LIEHHOCTHOE OTHOIIECHHE K IOCYJapCTBECHHBIM CHUMBOJIAM, JOCTH)KEHUSM POCCHUNCKHX YYEHBIX B
obnactu GU3UKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEJICHHUS;

CHOCOOHOCTh OLIEHMBATh CHUTYallMI0O WU TNPUHUMAaTh OCO3HAHHBIE PEIIEHUs, OPHEHTHUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JIEATENBHOCTH YUEHOTO;

OCO3HaHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTONUNBOro Oy IylIero;

4)3cTeTH4eCKOro BOCIIUTAHUS:

JCTETHUYECKOE OTHOUICHME K MHpYy, BKIIOYAas OJCTETUKY HAy4yHOIO TBOPYECTBA, IPHUCYIIETO
¢u3nveckoil Hayke;

5)TpyaoBoro BocnuTaHms:

UHTEpEeC K pa3IM4yHbIM chepaM NMpodhecCHOHAIBHONW NESTeNbHOCTH, B TOM YHCIIE CBS3aHHBIM C
(u3MKON U TEXHUKOM, yMEHUE COBEpIIaTh OCO3HAHHBIM BbIOOP OyayIiei nmpodeccuu U peanu3oBbIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W caMooOpa3oBaHMIO B oOjacTd (U3MKK Ha
MIPOTSKEHUH BCEW KU3HU;

6)3K0JI0rM4eCcKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh  JKOJOTMYECKOH  KYJBTYpbl,  OCO3HaHME  IJO0ATBHOIO  XapakTepa
9KOJIOTMYECKUX MPOOIIeEM;

IUIAHUPOBAaHUE M OCYIECTBICHHE [EHCTBUN B OKPYJKAIOLIEH Cpele Ha OCHOBE 3HAHUS LEJeH
YCTOMYMBOTO Pa3BUTHS 4EJIOBEUECTBA;

pacIIMpeHUe OIbITa JEATEIbHOCTH HKOJIOIMYECKON HAIpaBJIEHHOCTH HAa OCHOBE HMEIOIIMXCS
3HaHU# 1o (pu3mMKe;

7)IleHHOCTH HAYYHOT' 0 MO3HAHMSA:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHS
(bu3nvecKoil HayKu;

OCO3HaHME IIEHHOCTUM HAy4yHOM JesATEeIbHOCTH, TOTOBHOCTh B IpOLIECCE HU3yudeHHs (U3UKU
OCYIIECTBJIATh IPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATENBHOCTh UHINBUYAJIbHO U B IPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBIE YHHBeEPCATbHbIE YUeOHbIE el CTBUS
ba3oBble Jlornueckue 1eMCTBUSA:

CaMOCTOSTENILHO (POPMYTUPOBATEH U AKTYaTU3UPOBATH IPOOJIEMY, pacCMATPUBATh €€ BCECTOPOHHE;

OTIpECIIATH LENU AeSITeIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3UUYECKUX SIBIICHUSX;

paszpabatTbiBaTh IJIaH pEHICHUS MPOOJIEMbl ¢ y4€TOM aHaiu3a HMMEIOIIHUXCS MaTepHAbHBIX U
HEMAaTepHaJIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM, OIICHUBATD
PUCKU TIOCTICICTBHIA ESATEIILHOCTH;

KOOPJIUHUPOBATh M BBIIOJHATH pabOTy B  YCIOBUAX pEaIbHOrO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELUICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciegoBaTebcKue 1elCTBUSA:

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIIOYEBBIMU MOHATHIMHI U MeTo/IaMU (PU3UYECKOM HAayKU;

BJIQJIETh HaBBIKAMU Yy4e€OHO-HMCCIIEIOBATENBCKON U MPOEKTHOW JIEATENFHOCTH B 00JaCTH (PU3HKH,
CIIOCOOHOCTBIO U TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB peIlleHusi 3aaad (hU3HUecKoro
COJIepKaHusl, IPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BJaJeTh BHJIAMU JESATENIBHOCTH 10 IMOJyYEHHIO HOBOTO 3HAHHUA, €ro HHTepIpeTaIui,
peoO0pa3oBaHUI0 U TMPHUMEHCHHUIO B PA3IMYHBIX YYEOHBIX CHUTYyalHsX, B TOM YHUCJIEC TPU CO3JAHHUH
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3W W aKTyaIM3UPOBATh 3aJady, BBIIBUTaTh THIIOTE3y €&
pelIeHUs, HAaXOJIUTh apryMEHThl IJIsl JOKAa3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a7aBaTh MapaMmeTpbl U
KPUTEPUHU PEIICHUS;

aHAJIM3UPOBATh IOJIyYCHHbIE B XOJ€ PEUICHMs 33aJauM Pe3yJbTaTbl, KPUTUUYECKH OLICHUBATh HX
JIOCTOBEPHOCTh, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHON AEATEIbHOCTH, B TOM UHUCIIE
IIPU U3YUYEHUU (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh NIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JI1aCTh )KU3HEACATEILHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIE HJICH, PEJIaraTh OPUTHHAIBHBIE TIOXO/IbI ¥ PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

Pabora ¢ nngopmanmeii:

BJIQJICTh HABBIKAMH ITOJIYYCHHS WHGOPMAIUU (PU3UIECKOTO COJIEP)KAHUS M3 MCTOYHHUKOB PA3HBIX
TUTIOB, CAMOCTOSITENIbHO OCYIIECTBISATh IOWCK, aHaIW3, CHUCTEMATH3alMI0 W HWHTEPIPETALUIO
nH(OPMAIAY PA3TMYHBIX BUIOB U ()OPM TPEICTABICHHUS,

OIICHUBAThH JOCTOBEPHOCTHh MH(OpPMAIIHH;

WCIIOJIb30BaTh CPEJCTBA HMH(POPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJIOTHH B pPEHICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OpPraHU3alMOHHBIX 3a7ad C coOJrofeHueM TpeOOoBaHMIA
PrOHOMUKH, TEXHUKH O€30ITAaCHOCTH, THTHUEHBI, PeCypcocOepeKeHHs, MPABOBBIX M ITHYCCKHX HOPM,
HOpM MH(POPMAIIMOHHON OE30MaCHOCTH;

CO3/IaBaTh TEKCTHI (PU3UYECKOTO COICPKAHWS B pazIMYHBIX (QopMarax ¢ y4ETOM Ha3HAYCHHUS
nH(OpMAIIUY U TIeTIEBOH ayAUTOPHH, BEIOUpas ONTUMANBHYIO (hOpMY TPEICTABICHUS U BU3YAIU3AIIHH.

KoMMmyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:
OCYHIECTBIISATH OOIIEHHE HA YpOKaxX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKY KOH(DIMKTHBIX CUTYAIlMi U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHHMS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MIOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHAHOW U HHAUBUAYaTIbHONU pabOTHI;
BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX JEMCTBHM C Y4YETOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEHN KaXK/10T0 4jIeHa KOJUIEKTHUBA;



MPUHUMATH [IETTU COBMECTHOM ACSITENFHOCTH, OPTaHN30BBIBATh U KOOPIUHUPOBATH JEHCTBUS 1O €€
JOCTHKEHHUIO: COCTaBIIATh IUJIaH JACWCTBUN, paclpeleNiaTh pojid ¢ y4€TOM MHEHHH Y4YaCTHHKOB,
00CyKJaTh pe3ylbTaThl COBMECTHOU pabOThI;

OLICHMBATh KAayeCTBO CBOEro BKJIAJa W Ka)XJOro y4YyaCTHHKA KOMaHJIbl B OOLIUI pe3yibTar Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npenjaratb HOBbIE MPOEKTHI, OLIEHUBATh WAEU C TO3UIUM HOBHU3HBI, OPUTMHAJILHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYHIECTBIISATh MO3UTHUBHOE CTPATETUYECKOE IOBEACHHE B PA3IMYHBIX CUTYalUAX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PeryasiTUBHbIEe YHMBepcaabHble yUeOHbIe AelicTBUSA
Camoopranmszauus:

CaMOCTOSITENIFHO OCYIIECTBIIATH TI03HABATEIIBHYIO IEATEIBHOCT B 00JaCT! (PU3UKU U aCTPOHOMUH,
BBISIBJISITH IPOOJIEMbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4U;

CaMOCTOSITENIBHO COCTAaBJIATH IJIaH PELIEHHS paCYETHBIX U KAUYECTBEHHBIX 3a/a4, IIaH BbIIOIHEHMS
MIPAKTUYECKON PabOTHI C YUETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTSHUN;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOTO NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JieNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHE;

OLICHUBATbH MTPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (HOPMUPOBAHHMIO M MPOSBICHUIO SPYAULUU B 00IacTH (PHU3HKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNIbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SJMOIUOHAJIbHBIH HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHUTyalusiM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISAM;

BJIa/IeTh HAaBBbIKAMU II03HABATEIbHOM pedieKcHu Kak OCO3HaHMs COBEpUIaeMbIX ACHCTBUNA U
MBICJIUTENBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

WCIOJIb30BaTh MPUEMBI pe(JIEKCHU ISl OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX MPU aHAIHU3E PE3yIbTaTOB AEITeIbHOCTH;

MIPUHUMATD ce0s1, TOHMMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yIbTaTOB AEITeIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JAPYTUX Ha OMIMOKH.

B nporecce n0CTHXEHUS THYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTPAMMBI 10 (DU3HKE Ui YPOBHS
cpeaHero oOmero o0Opa3oBaHUs Yy OOYYAIOLIMXCS COBEPIICHCTBYETCS SMOLIMOHAIBbHBIN HHTEIUIEKT,
Mpearnoaralouii copMHUpOBaHHOCTS:

CaMOCO3HaHUS, BKJIIOYAIOLIETO0 CIIOCOOHOCTh MOHMUMATh CBOE 3MOIIMOHAIBHOE COCTOSIHME, BUIEThH
HarpaBJIeHUs Pa3BUTHS COOCTBEHHOM YMOITMOHAIBHOU c(hepbl, ObITh YBEPEHHBIM B ce0e;

caMOpEeTyJIMpPOBaHMs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHNE IPUHUMATh OTBETCTBEHHOCTD 34 CBOE
MOBE/ICHNE, CIOCOOHOCTh aAaNTUPOBATHCS K IMOLMOHAIbHBIM U3MEHEHUSIM U IPOSBIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHUBAIlMH, BKIIIOYAIOLIEH CTpeMJIEHHE K JOCTHKEHHIO LIETH U YCIeXy, ONTHUMH3M,
MHULMATUBHOCTh, YMEHNE AEHCTBOBATh UCXOMS U3 CBOUX BO3MOYKHOCTEN;

SMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHUE IPYTHX, YUHUTHIBAThH
€ro0 MPH OCYIIECTBICHUH OOLIEHHS, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKHBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIONINX CIIOCOOHOCTH BBICTPANBAaTh OTHOIICHUS C APYTUMU JIOAbMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3periaTb KOH(PIUKTEI.

INPEJMETHBIE PE3YJIBTATbBI
K xoniy o0yuenus B 10 kiacce nmpeMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUMN:



JI€MOHCTPUPOBATh HAa MPUMEpPaxX pojb U MECTO (HU3UKU B (DOPMUPOBAHMH COBPEMEHHON HAy4HOM
KapTHHbl MHpA, B Pa3BUTHM COBPEMEHHOM TEXHHKH M TEXHOJIOTUH, B NPAKTUYECKOH [eATEIbHOCTH
JIIOICH;

YUUTBIBATh T'PAaHULIBI NPUMEHEHHUs H3YyYEHHBIX (U3NYECKHX MOJENEH: MaTepHuaibHas TO4YKa,
MHepIUalbHas CucTeMa oTcuéra, abCOMIOTHO TBEPAOE TENO, UACATBHBIM Ta3, MOJEIU CTPOCHHS Ta30B,
AKHUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN AJIEKTPUUYECKHUH 3apsi/i IPU pELIeHnU (PU3NUECKUX 3a1a4;

pacro3HaBaTh (U3NUECKUE SBICHUS (IIPOIECCHI) U OOBSACHATh MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOCHMs BELIECTBA M 3JIEKTPOJUHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBI)KEHHE, CBOOOJHOE MAaZCHUE TEN, JBWKEHHE 1O OKPYXHOCTH,
UHepLus, B3auMojeiicTBue tei, quddysus, OpoyHOBCKOE IBM)KEHUE, CTPOECHUE >KUJKOCTEH M TBEPIBIX
TN, U3MEHeHHe o0bEMa Ten Npu HarpeBaHuu (OXJIAXKIECHHH), TEIJIOBOE paBHOBECHE, HCIIAPEHHE,
KOHJIEHCallMs, IUIaBJIeHNe, KPUCTAIUIM3allKs, KUIICHUE, BIaXXHOCTh BO3/lyXa, ITOBBILICHNUE JABJICHUS ras3a
IIPY €0 HarpeBaHUU B 3aKPBITOM COCYJ€, CBSA3b MEXKIY IapaMeTpaMH COCTOSIHUS Ia3a B M30Ipolieccax,
JIEKTpU3alUs Tell, B3aUMOACHCTBUE 3apsAI0B;

OIMCHIBATh MEXAHWYECKOE IBM)KCHHUE, HUCIONB3Yys (PU3MUECKUE BEIMYUHBI: KOOPAMHATA, IYTh,
IepeMeIleHUe, CKOPOCTh, YCKOpPEHHME, Macca Tesa, CUiIa, HMMIIYJbC Tela, KUHETHYecKas HHeprus,
MOTEHIMAJIbHAsT PHEPTUs, MeXaHHuecKasi paboTa, MEXaHUYECKasi MOIIHOCTh; MPU ONHCAHUHU MPABUIBHO
TPAaKTOBaTh (PU3NYECKMH CMBICI MCIIOJIB3YEMbIX BEJIWYMH, MX OOO3HAUE€HUS M EIUHUIIbI, HaXOAUTh
(opMyJIBI, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTHMHU BEIIMYMHAMUY;

OIUCHIBATh W3YyYEHHBIE TEIUIOBBIE CBOMCTBA TE€J M TEIJIOBBIE SIBICHUS, HCIOJB3Ys (DU3MYECKHE
BEJIMYMHBL: JABJICHUE Ta3a, TeMIlepaTypa, CpelHssl KUHETHYecKass DHEPrus XaOTHUECKOIO JBHIKECHMS
MOJIEKYJI, CPETHEKBaApaTUYHAsl CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIJIOThl, BHYTPEHH:S 3HEprus, padbora
raza, KOO(QQHUIHUEHT MOJIE3HOTO JIEHCTBHS TEIUIOBOTO JABHUrATeNsl; IPU OMMCAHUU NMPABUIBHO TPAKTOBATH
(Gu3nyeckuif CMBICH MCIOJIB3YEMbIX BEIMYMH, MX OOO3HAYEHMS M E€IUHHUILBI, HAaXOAUTh (OPMYJIH,
CBSI3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMH BEITHYUHAM;

ONUCHIBATh M3YUYCHHbIE JJEKTPUYECKHE CBOWCTBA BELIECTBA U DJIEKTPUUYECKHE SBICHUSA
(mporieccel), HCMONB3ysl (U3NYECKHE BEIUYMHBL OJIEKTPUUECKUN 3apsijl, JJIEKTPHUECKOE TIOJIe,
HanpsOKEHHOCTh TOJIsI, MOTEHIMAJ, Pa3sHOCTb IMOTEHIHUANOB; MPH OMHUCAHUM MPABUIBHO TPAKTOBATh
(Gu3NYEeCKUi CMBICIT HCIIONB3YeMbIX BEJIWYHMH, MX OO003HAUYEHUS WM EIWHUIIBI; YKa3bIBaTh (HOPMYJIHI,
CBSI3bIBAIOIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMH BETMUUHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCTIONb3Ys (PU3MUecKre 3aKOHBI U MPUHIIUIIBL:
3akoH BceMupHoro Tsarorenus, I, II u 111 3akonsl HptoTOHA, 3aKOH COXpaHEHHUS] MEXaHUUYECKON YHEPTHH,
3aKOH COXpaHEHMsI MMITyJIbCa, MPUHLMII CYNEpPIO3ULUN CHWJI, IMPUHLUI PABHONPABUS HHEPLUAIBHBIX
CHCTEM OTCUéTa, MOJEKYJSPHO-KMHETHUECKYI0 TEOPHIO CTPOCHMs BEIIECTBAa, I'a30Bbl€ 3aKOHBI, CBS3b
CpeaHel KUHETUYECKOH SHEpruy TEIJIOBOrO JABMKEHHUS MOJIEKYJ ¢ aOCOMIOTHON TeMnepaTypoi, MepBhIii
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHHs 3JIEKTPUUECKOro 3aps/a, 3akoH KyroHa, mpu 3ToM pa3nnyarhb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIpA)KEHUE U YCJIOBUS (TpaHUIIbI, 00JacT)
MPUMEHUMOCTH;

OOBSICHATH OCHOBHbBIE IPHHLUIBI JCUCTBUS MAIIMH, NPUOOPOB M TEXHUYECKHX YCTpPOMCTB;
pa3nuyaTth yCIOBUS UX O€30MMaCHOTO UCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBIMOJIHATh  OKCIEPUMEHTH [0 HCCIENIOBaHUIO (U3MYECKUX SBJICHUH U TPOLECCOB C
HCIIOJIb30BaHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHUH, NMpU 3TOM (HOopMyIHpoBaTh MpodieMy/3agady H
TUIIOTE3Y Y4eOHOro SKCIEpUMEHTa, COOMPATh YCTAaHOBKY M3 MPEJIOKEHHOT0 000py10BaHUs, IPOBOINUTH
OTIBIT U OPMYITHPOBATH BHIBOJIBI,

OCYILECTBIISATh TPSMbIE U KOCBEHHbIE M3MEpPEHHMsS (PU3MUECKUX BEIMYUH, NMPH 3TOM BHIOMpATH
ONTUMAJIBHBIA CIIOCOO0 M3MEpPEHHMs W MCIOJIb30BaTh M3BECTHBIE METOAbl OLEHKH IOTPEIIHOCTEH
U3MEPECHU;

UCCIIEZIOBAaTh 3aBUCHUMOCTH MeXAy (GHU3NYECKHMHU BEIMYMHAMU C HCIOJIB30BAHUEM MPSMBIX
W3MEPEHUH, IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH pe3ysIbTaThl MOJTYYSHHOW 3aBUCHUMOCTH
(Gu3n4ecKUX BEJIUYUH B BUJIE TaOIUI U rpauKOB, J€1aTh BHIBOJIBI IO PE3yIbTaTaM UCCIIEJOBAHUS;

coOuonaTh mpaBuia OE30MAaCHOTO TpyZa NpU MPOBEICHHM HCCIEIOBaHMNA B pamMKax y4eOHOTro
JKCHEPUMEHTa, Yy4eOHO-MCCIEeOBATENbCKOM M TPOEKTHOM  JESITEIbHOCTH C  HCIOJIb30BAHUEM
M3MEPUTENBbHBIX YCTPOMCTB U 1aO0paTOPHOrO 000PYI0BaHUS;



pemaTh pacy€THbIC 3aJaud C SBHO 33/JaHHON (PU3MUYECKOW MOJIENbI0, HUCHOJB3Ys (U3UUECKUe
3aKOHBI M TMPUHIMIIBI, HA OCHOBE aHaJM3a YCJIOBHA 3a/aud BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIIEIATH
¢usnveckue BEIWYMHBI U (HOPMYJIbI, HEOOXOAUMBIE Ui €€ pelIeHHs], TPOBOIUTh PACUETH U OLICHUBATD
PEabHOCTh MOJIyYE€HHOIO 3HAYE€HUsS! (PU3MUECKOM BETUUUHBI;

pemarh KaueCTBEHHbIE 3aJauyM: BBICTPAUBAaTh JIOTUYECKHM HENPOTHUBOPEUYMBYIO LEMNOUYKY
paccyXJIeHHUI C ONIOPOi HAa N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

WCIOJIb30BATh NPU PEIICHUH Y4YeOHBIX 3a]a4 COBPEMEHHbIC WH(MOPMAIMOHHBIE TEXHOJIOTUHU JUIS
IIOUCKA, CTPYKTYpUPOBAHMs, HHTEPHPETALMU M NPEJCTAaBICHUA Y4eOHOM U Hay4dHO-IOMYJIIPHON
uHpOpMalUY, TOJYYCHHOM M3 pPa3lWYHBIX HMCTOYHHKOB, KPUTHUECKH aHAIM3UPOBATH MOIy4YaeMYyIO
nH(popManuio;

MPUBOANUTH MPUMEPHI BKJIAJa POCCHUCKHUX M 3apyOekHBIX y4EHBIX-(HU3MKOB B pa3BUTHE HAYKH,
00BsSICHEHHUE MTPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHU;

WCIOJIb30BAaTh TEOPETHUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHON KHU3HH s 0oOecredeHus
0€30I1aCHOCTH NpU OOpalleHuu ¢ NpuOOpaMu U TEXHUYECKUMH YCTPOMCTBAMHM, JUISI COXPaHEHMs
3JI0POBbSI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOT0 TIOBEACHNUS B OKPY XKAIOIIEe cpejie;

paboTath B IpyIIE C BBINOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJICH, IUIaHUPOBaTh paboTy rPyIIIbl,
palMoHaNBHO paclpeneniaTh 003aHHOCTU U TUIAHUPOBATh JIEATEILHOCTh B HECTAHJAPTHBIX CUTYaLUsX,
a/IeKBaTHO OLICHMBATh BKJIAJ] KXKJJOI0 U3 YYACTHUKOB IPYIIIbI B pEIIEHUE pacCMaTpUBaeMoOl poOIeMbl.

K xon1y o6yuenus B 11 kiacce npeagMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
Cc(OPMHPOBAHHOCTh Y O0YUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh HAa MPUMEPaxX pojb U MECTO (HU3HUKU B (DOPMUPOBAHMH COBPEMEHHON HAY4HOM
KapTUHbl MHpA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOH JeATeIbHOCTH
JFO/IEeH, IETOCTHOCTh U €IMHCTBO (PU3UUECKOI KapTHHBI MUDA;

YUUTBIBATh I'PAHULIBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJENEH: TOUEUHBIH 3JIEKTPUUECKUI
3apsij, Jyd CBETa, TOUYEUHBIM HMCTOYHUK CBETA, siIEpHAsl MOJENb aroMma, HyKJIOHHAas MOJEIb aTOMHOTO
S]Ipa IpU pEeLIeHNN PU3NUECKUX 3a1a4;

pacnio3HaBaTh (U3NYECKUE sBIEHUS (TPOIECChl) W OOBSICHATH WX HA OCHOBE 3aKOHOB
MIEKTPOAVMHAMUKNA M KBAaHTOBOW (U3UKU: DJIEKTpPUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aUMOJEHCTBUE MAarHUTOB, 3JEKTPOMArHUTHAas WHIYKIIMS,
JeicTBUE MAarHWTHOTO TMOJII Ha MPOBOAHHUK C TOKOM W JBWXKYIIMHCS 3apsifl, 3JEKTPOMAarHUTHBIE
KojeOaHus W BOJHBI, NPSIMOJIMHENHOE paclpoCTpaHEHHE CBETa, OTPAKEHUE, MPEIOMIICHUE,
uHTephepeHys, AUpakuus U MOJsApHU3alUsi CBeTa, AMCIEPCHUs CBETa, (OTOIIEKTPUUECKUH HPPeKT
(poroaddekr), cBeTOBOE MaBlieHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aromMa BOJOPOJA,
€CTECTBEHHAs U MCKYCCTBEHHAsl PaJJMOAKTUBHOCTH;

ONHKCHIBaTh M3y4YCHHbIE CBOICTBa BellecTBAa (DJIEKTPUYECKHWE, MAarHUTHBIE, OINTHYECKUE,
ANEKTPUYECKYIO MPOBOJIMMOCTD PA3IMUHbIX CPeJl) U 3JIEKTPOMArHUTHBIE SIBIECHUS (TIPOIECCHI), UCIIONIb3YS
¢u3nvecKre BeTUUUHBL: dJIEKTPUUYECKUNA 3aps]], CHJIa TOKa, JIEKTPUUYECKOe HAMPSKEHHE, SJIEKTPUIECKOe
COTIPOTHUBIIEHUE, PA3HOCTh MMOTEHIINAJIOB, AIEKTPOABIKYILAs CUiIa, paboTa TOKa, MHAYKIUS MarHUTHOTO
noJisi, cwiia Amnepa, cuia JIopeHna, MHIyKTUBHOCTb KAaTyIIKH, SHEPTUS 3JIEKTPUUYECKOIO0 U MarHUTHOTO
noJied, Mepuoa M yacToTa KosieOaHuM B KojeOaTelnbHOM KOHTYpe, 3apsii U cuja TOKa B IpoIecce
TrapMOHUYECKUX HJIEKTPOMArHUTHBIX KoJieOaHuil, (OKyCHOE pacCTOSIHUE M ONTHYECKasi CUia JIMH3BI, PH
OMMCAaHUU TPABWIBHO TPAKTOBaTh (M3MYECKUN CMBICI HCHOJIb3YEMBIX BEJIMYUH, UX OOO03HAUECHUS U
€IMHUIIBI, YyKa3blBaTh (OPMYIIBI, CBSA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIWYMHY C JPYyTUMHU
BEJTMYUHAMU;

OIMCHIBATh M3yYEHHBbIC KBAHTOBBIE SBJIIEHUS U MPOLECCHl, MUCHONb3YsA (PU3MUYECKUE BEIUYMHBI:
CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI M 4YacTOTa CBETA, SHEPIHs U UMIYJIbC (POTOHA, IEPHOA
MoJrypacraja, SHEeprHsl CBSI3U aTOMHBIX SiIep, IPU ONMKMCAHUM NMPABUIIBHO TPAKTOBAThH (PU3UYECKHIA CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX O0O3HAYEHMsI U €AMHUIIBI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(U3NYECKYIO BEIMUMHY C APYTUMH BEIMYUHAMHU, BBIYUCIIATH 3HaYCHUE (PU3NUECKOI BETMUNHBL;

aHAIM3UPOBaTh (PU3MUYECKHE MPOLIECCHI U SBJIECHUS, UCIOb3Ys (PU3MUECKUE 3aKOHBI U MPUHIIUIIBL
3ak0oH OMa, 3aKOHBI IOCJIEN0BATENBHOIO U NApauIEIbHOTO0 COEAMHEHNS NPOBOJHUKOB, 3aKOH JIKOymsa—
JleHna, 3aKOH 3JIEKTPOMArHUTHOM MHAYKLUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAaHEHUsI CBETA, 3aKOHbI
OTpaKEHHsI CBETa, 3aKOHbBI IMPEJOMJICHHS CBETa, ypaBHEHHE OWHINTEHHAa a1 (oTorddexTa, 3aKoH
COXPAHEHMs YHEPIUHU, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOH COXPAaHEHMsI JIEKTPUUECKOro 3apsaa, 3aKOH



COXpaHEHMs MacCOBOT'O YMCJa, MOCTyaThl bopa, 3aKOH paJloaKTUBHOIO pacmana, Mpu 3TOM pa3inyaTh
CJIIOBECHYIO (hDOPMYJMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKECHHE W YCJIOBHS (TpaHUIlBI, 00JIaCTH)
MIPUMEHUMOCTH;

OTIpe/IeIATh HaIlpaBJICHHE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS MPOBOJAHHKA C TOKOM, CHJIBI
Awmrniepa u cunsl JIopeHna;

CTPOUTH U OMHICHIBATh U300pakeHHE, CO3/1aBaEMOE TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh  OKCIIEPUMEHTH [0 HCCIEIOBAaHMIO (U3MYECKUX SBJICHUH M TPOLECCOB C
HCIIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX HM3MEpPEHHUH: Mpu 3TOM (HOpMyIHpoBaTh MpodieMy/3agady U
THIIOTE3Y Y4eOHOr0 SKCIEpUMEHTa, COOMPATh YCTAHOBKY M3 MPEIOKEHHOT0 000py10BaHHs, IPOBOIUTH
OTBIT U (POPMYITHPOBATH BHIBOIBL;

OCYILIECTBIISATh TPSMBbIE U KOCBEHHbIE HM3MEpPEHHMS (PU3MUECKUX BEIMYUH, MPH 3TOM BHIOMPATH
ONTHUMAJIbHBIA CHMOCOO W3MEPEHHS M HCIOJIb30BATh HW3BECTHBIE METOJbl OIEHKM MOTPelIHOCTen
U3MEPECHU;

HCCIIEeIOBaTh 3aBHCUMOCTH (DU3MUYECKUX BEJIUYMH C UCIOJIH30BAHUEM IMPSIMBIX HW3MEpPEHUIl: MpH
3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOJYYCHHOH 3aBUCHUMOCTH (PU3NUYECKHUX
BEJIMYMH B BUe TaOnuil U TpaduKoB, AeJaTh BHIBOABI IO Pe3yJibTaTaM MCCIIEI0BaHUS;

coOuoaTh mpaBuia OE30MAaCHOTO TpyZa NpPU TPOBEICHHHM HCCIEIOBAaHMNA B pamMKax y4eOHOTro
JKCIIEPUMEHTa, Yy4eOHO-UCCIIEIOBATEILCKOM M  MPOEKTHOM JEATEeIbHOCTH C  HCIOJIb30BAaHHEM
M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOro 000PYI0BaHUS;

pemath pacu€THblE 3aJaud C SIBHO 3aJaHHON (PU3MUECKOW MOMEINbI0, HCIONb3Yys (U3NYECKUE
3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAJM3a YCJOBHUS 3a/1a4 BBIOMPATh (PU3NYECKYIO MOJEIb, BBIICIATH
(u3nueckre BeIUMUUHBI U (HOPMYIIbl, HEOOXOAUMBIE JIJIsl €€ PElIeHUs, TPOBOAUTh PACUEThl U OLIEHUBATH
pearbHOCTh MOYYEHHOTO 3HAYeHUST (PU3UUECKON BETMUUHBI;

pemath KaueCTBEHHbIE 3aJauyM: BbICTpAaUBaTh JIOTUYECKHM HENPOTUBOPEUYHBYIO LEMOYKY
paccyXIeHHi ¢ ONOPO Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS,

WCIIOJIb30BaTh MPH PEIICHUU y4eOHBIX 337ad COBPEMEHHBbIE MH()OPMALMOHHBIE TEXHOJOTHH IS
MOUCKA, CTPYKTypUPOBAHHs, HWHTEPIPETAlMd M NPEJCTAaBICHUS Y4eOHOM W HAaydHO-IIOMYJISIPHON
nH(pOpMallUY, TOJYYEHHONH W3 PA3NMYHBIX HCTOYHHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIY4YaeMYIO
nH(pOpMalLIIO;

OOBSCHATh TPUHIUIBI JEHCTBUS MaIllMH, MPUOOPOB M TEXHUYECKHUX YCTPOWCTB, pa3inyarh
YCIIOBHS UX O€30IMaCHOTO MCIIOJIb30BAaHMS B TOBCETHEBHOM JKU3HHU;

MIPUBOJIUTH MPUMEPHI BKJIa/la POCCUUCKHUX U 3apyOexHBIX yuEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MUPA, B PAa3BUTHE TEXHUKU M TEXHOJIOTHA;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TMOBCETHEBHOW >KM3HU JUIsI 0OeCreYeHHs
0€30MacHOCTH TpU OOpalleHuH ¢ NpUOOpaMU U TEXHUYECKUMH YCTPOMCTBAMHM, JUISI COXpPaHEHHS
3II0OPOBBSI U COOITIOJICHHS HOPM SKOJIOTUIECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpejie;

paboTaTh B TPYIIE C BHIMOJTHEHUEM PAa3IMYHBIX COLUATBHBIX POJICH, MIIaHUPOBATh PabOTy TPYMIIHI,
palMoHaBFHO paclpeneNsaTh 003aHHOCTH W TUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CHUTYAIUSX,
aJICKBATHO OIICHUBATH BKJIA]l KAXKIOTO U3 YUACTHUKOB TPYIINHI B PEIICHUE PACCMATPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmn4yecTBO 4acoB SexTpo ¢ (unposLIe)
. JIEKTPOHHBIE (U BbI
Ne i/m HaumenoBanue pa3ae/ioB U TEM IPOrpamMmabl Beero KoﬂTpo,]'u,Hl,le HpaKanecxne 06pa30BaTe.J'IbHI>Ie pecypeb
padoTbI padoTbI
Pazgen 1. DPUSUKA U METObI HAYYHOI'O IIO3SHAHUA
1.1 ®usznKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa LOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznea 2.MEXAHUKA
bu6mmoreka [IOK
21 Kuneuarika > https://m.edsoo.ru/7t41bf72
bub6mmoreka [IOK
22 Hunamuia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KHHETHYECKON TEOPUHU 9 1 bubmaorexa LIOK
' yp p https://m.edsoo.ru/7t41bf72
bu6mmorexa [IOK
3.2 OCHOBbI TEPMO/MHAMMKH 10 I https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOsIHUS BellecTBa. Pa3oBbie 5 bu6nmoreka [JOK
' MIePEXO/IbI https://m.edsoo.ru/7{41bf72
Hroro no pasneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6nmoreka [IOK
4.1 IIEKTpOCTATHIA 10 : : https://m.edsoo.rw/7f41bf72
[TocTostHHBINM 251eKTpUYECKUd TOK. TOKHM B bubnnorexa [JOK

4.2 12 1 1

Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7t41bf72



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 pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

22

68



11 KJIACC

Nen/m  HaummeHOBaHHMe pa3/iesioB H TeM NPOrPaMMbI

Paznea 1.9JIEKTPOJAMHAMUKA

1.1 MarnurtHoe noJjie. DJIEeKTPOMarHuTHAsT MHY KIS

Hroro no pazneny

Pa3nea 2.KOJIEBAHUSA U1 BOJIHBI

2.1 MexaHuuyeckre U 3JeKTPOMarHUTHbBIE KOJIeOaHUsI
2.2 MexaHu4eCcKHe U 3IIEKTPOMATHUTHBIE BOJIHbI
23 OnTHka

Hroro no pasneny

KoaunuecTBO 4acoB

KonTtposabHble
padoTbI

IIpakTnyeckue

Bcero
padoTbI

11 1 3

11

10 3

24

Pazgen 3.0CHOBbBI CIEITUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 OcHOBBI CHIEIIMAJIBHOM TEOPUH OTHOCUTEIBHOCTH

Uroro no pazneny

Paznen 4. KBAHTOBASA ®U3UKA

4.1 DJIeMEHTHI KBAHTOBOW ONTHUKH
4.2 Ctpoenue aToma
4.3 ATOMHOE PO

Hroro no pazneny

4 1

4

15

Pasznen S.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

DJIeKTpOHHbIe (LM (ppPOBbBIE)
o0pa3oBaTe/IbHbIE PecypChl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢97¢c
Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢97¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7141c97¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c¢97¢



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

5.1 DJIeMEHTBI aCTPOHOMHUU M aCTPOPHU3UKU 7

Hroro no pasneny 7

Pa3nes 6.OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 Ob6o06maroriee MOBTOPEHNE 4
Hroro no pazneny 4
Pe3epBHOE BpeMst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7141c97¢



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

ITOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/m

10

11

12

Tema ypoka

®usuka — Hayka o npupoje. Hayunsie
METO/bI ITIO3HAHUS OKPYXKAIOLIEro MUpa

Posnp 1 MecTO Gu3uKU B GOPMUPOBAHUU
COBPEMEHHOM HAYYHON KapTUHBI MHUpPA, B
IIPaAKTUYECKOU NEATEIbHOCTH JIIOAECH
Mexannyeckoe nBrxkeHre. OTHOCUTEIbHOCTD
MEXaHU4eCKOro AsmxeHus. [lepemenienue,
CKOPOCTb, YCKOPEHHE

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE

PaBHOYCKOpeHHOe HpHMOHHHeﬁHOC JABHOKCHHUC

CBoOoaHOE TasieHne. Y CKopeHue CBOOOHOTO
MmagcHUs

KpuBonuneiinoe npmxenue. /prxenue
MaTepUaIbHOM TOYKHU MO OKPYKHOCTH
[Ipuntun oTHOCUTENBLHOCTH [ anmuies.
Nuepumansubie cuctemsl otcuerta. [lepBrbiit
3akoH HproToHa

Macca tena. Cuina. IlpuHuun cynepno3uuuu
cuit. Bropoii 3akon HerotoHa st
MaTepualbHOU TOYKU

Tperwnii 3akoH Hpr0TOHA 711 MaTEpUAIIBHBIX
TOYEK

3aKOH BCEMHUPHOTO TATOTeHUs. Cuiia TSKECTH.
[TepBast kocMu4eckasi CKOPOCTh

Cuna ynpyroctu. 3akoH I'yka. Bec tena

KoaunuyecTBO 4acoB

Bcero If;)ﬁﬂ(;l:l!::ﬂbﬂble
1
1
1
1
1
1
|
1
1
1

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHBbIE HU(POBbHIE
o0pa3oBaTe/bHbIC PeCypChl

but6mmoreka [{JOK
https://m.edsoo.ru/ff0c32¢e2

but6mmoreka [JOK
https://m.edsoo.ru/ff0c33e6

but6mmoreka [JOK
https://m.edsoo.ru/ff0c3508

but6mmoreka [JOK
https://m.edsoo.ru/ff0c3620
bubnuoreka [JOK
https://m.edsoo.ru/ff0c372¢
but6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c3ada

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c3be8

bubnunorexa [IOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8
but6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c3el8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

13

14

15

16

17

18

19

20

21

22

Cuna tpenus. Koapdunment tpenus. Cuna
CONIPOTUBJICHHUA ITPU ABUXKCHUU TCJIa B
KHJIKOCTH WJIU Ta3e

[TocTymarenbHOe U BpalaTelbHOE JBUKEHUE
a0CoIIOTHO TBEPAOTO Tesia. MOMEHT CHIIBI.
[1euo cumbl. YciioBUs paBHOBECUS TBEPAOTO
Tena

HMiynsc MaTepuabHOM TOUYKHU, CUCTEMBI
MaTepUaIbHbIX TOUeK. MIynbc cuibl. 3aKOH
COXpaHEHUs1 UMITyJIbCa. PEakTUBHOE IBUIKECHUE

PaboTa u MomHoCTh cuibl. Kunetnueckas
sHeprus MmarepuaibHOi Touku. Teopema 00
U3MEHEHUH KHHETUYeCKOW SHEepPruu

[TorenuunansHas sueprus. [lorennuanbHas
SHEPrus yrnpyro 1eopMUPOBAHHON MPYKUHBI.
[ToreHuuanbpHas SHEpPrus Tena BOIU3U
MOBEPXHOCTU 3eMIIH

IToTeHIManbHBIE U HENOTEHIIMAIBHEIC CUIIBIL.
CBs13b pabOTHI HEMOTCHITMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI
TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKON
SHEPTrUu

JlaGopatopHas pabota «lccnenoBanue cBsizu
paboThI CUIIBI C U3MEHEHHEM MEXaHUYECKON
SHEPIrUM Tejla Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO KIyTa»

Kontponbhas pabota no teme «Knunematuka.
Jlnnamuka. 3aKOHBI COXpaHEHHSI B MEXAHUKE

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nerxenue. uddysus

Xapaktep IBUKCHUS ¥ B3aMMO/ICHCTBHS
YacTHI] BelecTBa. MoeI CTpOSHHS T'a30B,
KHUJIKOCTEH M TBEPIBIX T

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c41a6

but6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

24

25

26

27

28

29

30

31

32

33

34

35

36
37

38

Macca moneky:n. KoaudyecTBo BemecTsa.
[TocTostHHast ABoraapo

TermnoBoe paBHoBecue. Temnepatypa u €€
n3mepenue. [llkana remneparyp Llenscus
Wneanphbiii raz3 B MKT. OcHOBHOE ypaBHEHHE
MKT

AOGcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON SHEPIUU JIBUKEHUS MOJIEKYL.
VYpaBuenue MenaeneeBa-Knanelipona

3axon JlanpToHa. I'a30BbIe 3aKOHBI
JlaGopatopHas pabota «lccnenoBanue
3aBUCUMOCTH MEXy IlapaMeTpaMu COCTOSHUS
pa3peKEHHOT0 raza»

H3onpoueccsl B HACAIBHOM ra3e U ux
rpaduuecKoe MpeCTaBICHUE

BHyTpeHHss sHEPrus TEPMOJANHAMUYECKOM
CUCTEMBI U CIIOCOObI €€ N3MEHEHUS.
KonnyectBo Temnors u pabora. BHyTpenHss
SHEPTHsl OJHOATOMHOI'O HJI€AJIBHOIO Ta3a

Bupel remionepenaun

V nenbHast TEII0EMKOCTD BEIECTBA.
KonudecTBO TEIIOTHI MpH TEIUIONEpeaaye.
AnnabaTHBIN mporiecc

HepBBIfI 3daKOH TCPpMOJUHAMHKHN U €TI0
MMPUMCHCHHUEC K U30IIpoIcccamMm

Heo6paTumocTs mporieccoB B mpupoae. Bropoit
3aKOH TePMOAMHAMUKHU

[Tpunun gevicreus u KII/I TernnoBoi MalvHel

[uxn Kapuo u ero KIIJ]
DKOJIOTHYECKUE TTPOOIEMBbI TEITIOHEPTETUKH

O6o06maromuii ypok «MonekysipHasi pu3nka.
OCHOBBI TEPMOAMHAMUKI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4fde

but6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

but6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

but6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

but6mmoreka [JOK
https://m.edsoo.ru/ff0c5efc
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230
but6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

but6mmoreka [JOK
https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

39

40

41

42

43

44

45

46

47

48

49

50

51

52
53

KonTtponbHast pabota mo teme «MomnekymspHas
¢u3uka. OCHOBBI TEPMOJUHAMUKI

[TapooGpazoBanue u koHaeHcanus. Vicnapenue
Y KUTICHHE

AOCOITIOTHAS ¥ OTHOCHTEIbHAS BIIAKHOCTD
Bo3ayxa. Hacelennslii nap

Tsépnoe teno. Kpucramueckue u amopQHble
Tena. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkne xpuctamisl. CoBpeMEHHBbIE
MaTepuabl

[InaBnenue u kpucTauM3anus. Y AeiabHas
terioTa rmasieHus. CyOaumanus

YpaBHEHHE TEIJIOBOTO OaaHca

Onextpuszanus Ten. JeKTpudeckui 3apsa. Jsa
BH/JIA YJIEKTPUUECKHUX 3aPsI0B

[TpoBOAHMKY, TUANEKTPUKH U
IIOJIyIIPOBOJXHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsaa

BsaumopeiictBue 3aps0B. 3akoH Kynona.
TodeuHbIi JIEKTPUUECKUH 3apsi]L
Hanps€HHOCTB 3JIEKTPUYECKOTO MOJS.
[TpuHIMI CyneprIO3UIIUH SIEKTPUUECKUX
nosnei. JIMHUY HanpsHKEHHOCTH

Pabota cuit 3eKTpoCTaTUYeCKOro MoIs.
[Torenuman. Pa3HOCTh MOTEHIIHAIIOB
[IpoBOIHUKY U AUDIIEKTPUKH B
ANEKTPOCTATUYECKOM Moe. [[uanexTpuueckas
IIPOHUIIAEMOCTh

DnekTpoéMKocTh. KoHnaencatop

DIeKTPOEMKOCTH IIIOCKOTO KOH/ICHCATOpA.
DHeprus 3apsHKEHHOTO KOHJIEHCATOpa

Jlaboparopnas pabota "H3mepeHue

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c63b6
bubmuoreka [JOK
https://m.edsoo.ru/ff0c64d8

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6510

bubnuoreka [JOK
https://m.edsoo.ru/ff0c6708
but6mmoreka [JOK
https://m.edsoo.ru/ff0c6820
bubnuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bubnuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

but6mmoreka [JOK
https://m.edsoo.ru/ff0c6ced

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

but6mmoreka [JOK
https://m.edsoo.ru/ff0c6100

bubnunorexa [IOK
https://m.edsoo.ru/ff0c7018

bubnunorexa [JOK
https://m.edsoo.ru/ff0c7126
but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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63

AIEKTPOEMKOCTH KOHAeHcaTopa"

IIpuHIUI AENCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KONMMPOBAJILHOTO arnrapara,
CTpYHHOTO MPUHTEPA. DJIEKTPOCTATUYECKAS
3aMTa. 3a3eMIIEHUE 3IEKTPOIIpruOOpoOB

DJNEKTPUUYECKUH TOK, YCIOBUS €TI0

cymectBoBaHus. [locTossHHbBIN TOK. CHila TOKA.
Hanpsixenue. Conporuienne. 3akoH OMa juist

y4acTKa Lenu

[TocnemoBareabHOE, APALICIBHOE,
CMEIIIaHHOE COSIMHEHHUE TPOBOTHUKOB.

JlaGopartopnas pabora «M3yueHne cMenaHHOTO

COEIMHEHUS PE3UCTOPOBY»

PaboTa 1 MOIITHOCTb AJIEKTPHUUECKOTO TOKA.
3akon Jxoyns-Jlenua

3axon OMa 115 IIOJIHOM (3aMKHYTOI)

BHCKTqueCKOﬁ OCIIn. KOpOTKOG 3aMBIKaHHC.

Jlaboparopuas padota «M3mepenue DJ1C
UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJICHUA»

PesepaHblil ypok. KonTponbHas pabota 1o
teMe "OnekrponuHamuka" / Beepoccuiickas
npoBepouHas paboTa

O6o06marmuil ypok «JIeKTpoInHAMUKAY /
Bcepoccuiickas mpoBepouHasi paboTa

DIIeKTpOHHAs MPOBOIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepX1mpoBOJIMMOCTh

DJNIeKTpUYECKUI TOK B BakyyMe. CBOMCTBa
AIIEKTPOHHBIX MTYyYKOB

[TonynpoBoAHUKY, UX COOCTBEHHAS U

npUMecHas mpoBoAuMocTs. CBoiicTBa p—n-
nepexoja. [lomynpoBoIHUKOBBIE TPUOOPHI

0.5

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c7410

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

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

bubnunorexa [JOK
https://m.edsoo.ru/ff0c88be

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
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DJIEKTPUUYECKUH TOK B paCTBOpaxX M paciiaBax
AIEKTPOJIUTOB. DJIEKTPOIUTUYECKAS
JIACCOLMaus. DIEKTPOIU3

DIIEKTPUYECKHI TOK B ra3ax.
CaMocCTOsATENbHBIN U HECAMOCTOSATEIbHBIN
paspsia. Mosaus. [1nazma

KonTponbhas pabota no teme
«Qnekrpocrartuka. [locTosHHBIH
ANEKTPUYECKUI TOK. TOKM B pa3nu4HbIX
cpenax»

DneKkTpuyuecKue npruoopsl U YCTPOMCTBA U UX
IIpaKTH4YeCKOe ITpuMeHeHue. [IpaBuna TeXHUKH
Oe3omacHoCcTH

PesepBHbIi ypok. O600IaroNuil ypox mo
temam 10 kinacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

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

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

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c8ala

but6mmoreka [JOK
https://m.edsoo.ru/ff0c861fc

but6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6c



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

11 KUIIACC

Ne i/

10

Tema ypoka

ITocTostHHBIE MATHUTHI U UX B3aUMOJCHCTBUE.
MarnutHoe nojue. BekTop MarHuTHOU
UHAYKUUU. JIMTHUY MarHUTHOM MHIYKIUU

MarHuTHO€ 110J1e IPOBOJHUKA ¢ TOKOM. OnBIT
Opcrena. BzaumopeiicTBre NpoBOAHUKOB €
TOKOM

Jlaboparopnas pabota «M3yueHne MarHUTHOTO
MOJISI KATYIIKH C TOKOM

JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C
tokoM. Cuna Amriepa. JlaboparopHas padora
«HccnenoBanue nelCTBHS MOCTOSSHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

JleficTBME€ MarHUTHOTO TTOJISI HA JIBHDKYIIYFOCS
3apspxeHHyto yactuiy. Cuna Jlopenima. Padora
cuibl JlopeHa

OnexkTpoMarHuTHas uHAykius. [loTok BexkTopa
MarauTHON uHayKuuu. DJIC nnaykuuu. 3akoH
3JIEKTPOMAarHUTHOM MHAYKInK Papanes

JlabopaTtopHnas pabora «HMccnenoBanue
SIBIICHUS DJIEKTPOMArHUTHOW WHIYKIIHID)

MHAyKTUBHOCTS. SIBICHNE CAaMOMHAYKIINN.
O/1C camMmOoMHIyKIIMU. DHEPrUsl MAarHUTHOTO
0JIS1 KaTyIIKH ¢ TOKOM. DJIEKTPOMarHuTHOE
noje

TexHuueckue yCcTporuCTBa U UX IPUMEHECHUE:
IIOCTOSIHHBIE MarHUTHI, 3JIEKTPOMAarHuThI,
AJIEKTPOJIBUraTEN b, YCKOPUTEIHN 3JIEMEHTAPHBIX
YaCcTHII, UHAYKIIMOHHAS 11eYb

O6o06maromuii ypok «MarHuTHoe moJie.

KoaunuecTBO 4acoB

Bcero

KoHnTpoJabHbIe
padoThbI

IIpakTuyeckue
padoTbI

Jara
U3y4YeHUs

DJIeKTpPOHHbIe U (ppoBbIE
o0pa3oBaTe/ibHbIEe PeCypChI

but6mmoreka [{OK
https://m.edsoo.ru/ff0c9778

but6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [{OK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal 50

bub6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

but6mmoreka [JOK


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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20

21

SHGKTpOMaFHI/ITHaSI HHIOYKIOUS

KonTponpHas padora o teme « MarHuTHOE
noJie. DJIEKTPOMarHuTHasi UHIYKIUS»

CBoOOIHBIE MEXaHHUECKHE KOIeOaHus!.
lMapmonunueckue koneOanus. YpaBHeHUE
rapMoHU4ecKux kosebanuii. [Ipespamenue
SHEPrUuu

JlaGopaTtopnas pabora «HccnenoBanue
3aBUCHUMOCTH TIEpUO/Ia MaJIbIX KoJeOaHui
T'py3a HAa HUTH OT AJIMHBI HUTU U MACCEI I'py3a»

Koneb6arenbublit kouTYp. CBOOOAHBIE
ANIEKTPOMArHUTHBIE KOJICOAHHUS B U/ICATIbBHOM
KOJIeOATEILHOM KOHTYpE. AHAJIOTUS MEXKILY
MEXaHHYECKUMHU H DJICKTPOMAarHUTHBIMU
KOJICOAHUSMU

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPIr'HHU B HJICATBHOM KOJIeOATeIIbHOM KOHTYPE

[TpencraBicHue O 3aTyXalONIMX KOJICOAHUIX.
BrinyxaeHHBIC MEXaHUYECKUE KOJIeOaHUsl.
Pe3onanc. BeIHYX/IeHHBIC 3JICKTPOMArHATHEIC
KoJIeOaHM

[Iepemennsiii Tok. CUHYCOMIATbHBIN
IIEPEMEHHBIN TOK. MOITHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYTHOE U AEMCTBYIOLIEE 3HAUCHHE
CUJIBI TOKA Y HAIIPSIKEHUS

Tpancdopmarop. [IponsBoactBo, nepemaayua u
noTpebiIeHue IEKTPUIECKON SHeprun

Y CTpONCTBO U MPAKTUYECKOE IIPUMEHEHUE
AJIEKTPUYECKOT0 3BOHKA, FT€HEpaTOpa
NIEPEMEHHOT0 TOKA, JIMHAN JJIEKTponepenay

DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE
anekTpo3Hepruu. KynbTypa nucnoiap3oBaHus
JIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU

MexaHndeckue BOJIHBI, YCJIOBUA

https://m.edsoo.ru/ff0cab82

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

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

bubnuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cbb86

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

but6mmoreka [JOK


https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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35

pacnpoctpanenus. [lepuoa. Ckopocth
pacnpocTpaHeHus U JJIWHA BOJIHBL.
[Toniepeunblie ¥ MPOJIOJIbHBIE BOJTHBI

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTH 3BYyKa.
Bricota Tona. TeMOp 3Byka

ONEKTPOMAarHUTHBIE BOJIHBI, UX CBOICTBA U
ckopocTb. [IIkana 3J1eKTpOMarHUTHEIX BOJIH

HpI/IHIII/IHI)I PaaroOCBA3U U TCICBUACHUA.
PazButne CPCACTB CBA3MU. Pazmonoxauml

Kontponbnas padota «Konebanus u BOTHBDY

[IpssMOonMHENHOE pacIpOCTPAaHEHHE CBETA B
OHOPOJHOM cpejie. ToueuHbI HCTOUHUK
ceerta. JIyd cBeta

OtpaxkeHue cBeTa. 3aKOHbBI OTPAYKEHUS CBETA.
[TocTpoenne n300pakeHHii B IIIOCKOM 3epKaie

[Ipenomnenue cBera. [lonHOE BHYyTpEeHHEE
oTtpaxkenue. [IpeaenbHblil yron nojaHoro
BHYTPEHHETO OTPAKEHUS

JlabopaTtopHnas pabota «3mepenue
MOKa3aTelisl MPEJIOMIICHUSI CTEKIIa

JIunzel. [TocTpoenne n300pakeHuit B JIMH3E.
®opmyIia TOHKOM JUH3bL. Y BEJIMUEHUE JIUH3BI
JlabopaTtopHnas pabora «MccnenoBanue
CBOMCTB M300pakeHUH B JIMH3AX)

Jucnepcus cBera. CloXKHBINA COCTaB OEJIOTO
ceera. L[Ber. JlabopaTopHast pabota
«HabnroneHue qucnepcuu cBeTay
WNurtepdepennus creta. udpaxus ceera.
JudpakimonHas pemeéTka

[Tonepeunocts cBeTOBBIX BOJIH. [lonsipusanus
cBeTa

OnTryeckue MpudOpsI U YCTPOICTBA U
yCIIOBUS UX O€30MacHOTO MPUMEHEHUS

https://m.edsoo.ru/ff0ccas54

bubmuorexa [JOK
https://m.edsoo.ru/ffO0cccOc

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ccfe0

but6mmoreka [{OK
https://m.edsoo.ru/ff0cc618

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cd350

bubnuoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bubnuoreka [JOK
https://m.edsoo.ru/ff0cd7f6

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

but6mmoreka [{JOK
https://m.edsoo.ru/ff0cddle

but6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

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



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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['paHu1bl TPUMEHUMOCTH KJIACCUYECKOU
MexaHuku. [locTyaTsl cnenuanbHOU TEOPUU
OTHOCHUTEIIBHOCTH

OTHOCHUTENBHOCTh OOAHOBPCMCHHOCTH.
3aMe,I[J'IeHI/IC BpPpEMCHHU U COKPAIICHUC NJINHBI

OHEeprus U UMIYJIbC PEISATUBUCTCKOM
yacTulbl. CBSA3b MacChl ¢ SHEPrUeil u
MMIIYJIbCOM. DHEPIHUs OKOS

Kontponbhas padora «Ontuka. OCHOBbI
CHEIHaJIbHOM TE€OpUH OTHOCUTEIbHOCTH

®otounbl. opmyna [1nanka. Dueprus u
HUMITYJIbC (POTOHA

OTtkpeITHE U HccienoBanue Gorodddexra.
Omneitel A. I'. CroneroBa

3akonbl porodddekra. YpaBHEHUE
OiHmrelHa 11 potodrddexra. «KpacHas
rpanuna» Gorospdexra

Hasnenue ceera. OnbiTel I1. H. JIeGenena.
XUMHUYECKOE ICMCTBHE CBETA

TexHuueckue yCcTporuCcTBa U MPaKTUYECKOe
npuMeHeHue: (OToINeMeHT, GOTOAATUHUK,
COJIHEUHas OaTapesi, CBETOIHO]]

Pemenne 3aga4 1mo Teme « DIE€MEHTEI
KBAaHTOBOM OIITHKH

Mognenb aroma Tomcona. OnbiTel Pe3epdopna
1o paccestHuio o-yactuil. Ilnanerapuas moaens
aToma

[Toctynater bopa

Wznydenue u nornomenrue GOTOHOB MPHU
IIepexo/ie aTOMa ¢ OAHOTO YPOBHS DHEPTUU Ha
Ipyrou. Buael ciektpos

BosHoBrle cBoiicTBa yacTtuil. BoaHEI ne
bpoins. KopryckyasipHO-BOIHOBOW JTyaIu3M.

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0cfad42

but6mmoreka [{OK
https://m.edsoo.ru/ff0cfc68

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cf610
bubnuoreka [JOK
https://m.edsoo.ru/ff0cfel6

but6mmoreka [{JOK
https://m.edsoo.ru/ff0cffc4

bu6nunoreka [IOK
https://m.edsoo.ru/ff0d015¢e

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d04a6

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

but6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0Oafa

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bu6nunoreka [IOK
https://m.edsoo.ru/ff0d0ca&



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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CronTangHoe 1 BBIHYXACHHOC N3JIYUYCHUC

OTKpbITHE paIiOaKTUBHOCTH. OTBITHI
Pesepdopna mo onpenenenuto cocraBa
PaauOaKTUBHOTO U3TYUYEHUS

CgoiictBa anb(a-, 6eTa-, raMma-u3ITyICHUSI.
BnusiHue pagroakTHBHOCTH Ha YKHBBIC
OpPTraHU3MBI

OTkpbITHE IPOTOHA U HEeTpoHa. M30TOMBI.
Anbda-pacnaa. DIeKTPOHHBINA U MO3UTPOHHBIH
Oeta-pacnas. ["'amMma-u3inyueHue

DHeprusi CBSI31 HYKJIOHOB B sijipe. SliepHbie
peakuuu. SAnepueiii peaktop. [Ipobdiaemsrl,
MEPCIEKTUBBI, IKOJTOTUYECKUE ACTICKThI
AJIEPHOMN SHEPTETUKU

DyieMeHTapHble YacTullbl. OTKPBITHE
no3uTpoHa. Metosl HaOMIOACHUS U
pEerucTpanuy 3aeMeHTapHbIX yacTull. Kpyribii
cron «DyHIaMeHTaIbHbIE B3aUMO/ICCTBHS.
EnuncTBO uznyeckoil KapTUHBI MUPay

Oransl pa3Butus actpoHomuu. [Ipukiagnoe u
MHUPOBO33PEHYECKOE 3HAUCHUE ACTPOHOMUH.
Bupn 38é31H0T0 HeOa. Co3Be3nus, IpKue
3BE3/IbI, TUIAHETHI, UX BUJIUMOE JIBIKEHHE.
CoJsiHeuHas cucrema

Couaite. ConHeuHas akTUBHOCTE. MICTOYHUK
sHepruu CoJiHIIa U 3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE35I IVIaBHOM IOCIEJ0BATEILHOCTH.
Bnytpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUHN U
spomonuu CoHIIA U 3BE3]

Mineunsiit [1yTe — Hama ["anakTuka.
ITonoxenue u asmwxkenne CoiHia B ['amakTuke.
lNanaktrku. YEpHBIE BIPHI B Sipax rajJlaKTUK

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

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

but6mmoreka [{OK
https://m.edsoo.ru/ff0d1356

bu6nunoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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Bcenennas. Paz6eranue ranaktuk. Teopust
bonbmioro B3peiBa. PenukroBoe usinydeHue.
Meraranaktuka

Hepemennsie mpo6iieMbl aCTPOHOMUU

KonTponpHas padora «DJIeMEHThI aCTPOHOMHH
1 acTpoDHU3UKK»

O6o6maromuit ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COLIMAJIbHOM M ATHYSCKOMN
chepax nesTeIbHOCTH YeJIOBEeKa

O6o6mmarmuii ypok. Pons 1 Mmecto ¢pusuku u
aCTPOHOMMHU B COBPEMEHHOW HAyYHOH KapTUHE
MHpa

O6o6marmuii ypok. Pons ¢pusndeckoit
TEOpHH B (POPMUPOBAHUU TPEACTABICHUHN O
¢du3uueckoil kapTHHE MUpa

O06o6marmuil ypok. Mecto Gpundeckoit
KapTHHBI MUpa B 00ILEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTaBICHUN O
npupoe

PesepBHBIil ypok. MarautHoOe 1osie.
OJeKTpOMarHuTHasi MHIYKIUS

PesepsHblil ypok. Ontuka. OCHOBBI
CHEUATBHON TEOPHH OTHOCHTEITBHOCTH
Pesepnsrit ypok. KBantoBas ¢usnka.
OJeMEeHThl aCTPOHOMHUU U aCTPOPHU3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

NPOBEPSAEMBIE TPEBOBAHHMS K PE3VJBTATAM OCBOEHHUA OCHOBHOH
OBPA30OBATEJIbHOI ITPOTPAMMBI

10 KJIACC

Kox
NMpoBepPsieMOro
pe3yjabTarTa

10.1

10.2

10.3

10.4

10.5

10.6

10.7

IIpoBepsiemble nMpeaMeTHBIE Pe3yJabTAThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl cpeHero 00uero oopa3oBaHus

JleMOHCTpHpOBaTh Ha TMpUMepax polib U MecTo (Gu3uKu B  (QOpMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBl MHpA, B pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTHH, B MPAKTUYECKOM JESITEIbHOCTH JIOACH

Y4uTHIBaTh TPAHULIBI IPUMEHEHHUSI U3YYEHHBIX (PU3MUECKUX MOJIETIei: MaTepuaibHas
TOYKa, MHEPIMAIbHAsI CUCTeMa OTCUY€Ta, a0COIOTHO TBEPIOE TENO, UICATBHBIN Ta3;
MOJICJIA CTPOEHUSl Ta30B, JKUJIKOCTEW M TBEPABIX TN, TOUYEUYHBIM 3JIEKTPUUYECKUI
3apsi — IpH penieHud GU3NIEeCKUX 3a1a4

Pacnio3znaBate (Qusuueckue sBICHHUS (IPOIECCH) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXAaHHMKH, MOJIEKYJSIPHO-KHMHETUYECKON TEOPHUM CTPOCHMS BELIECTBA U
AIEKTPOJUHAMUKH: PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHUE,
CcBOOOJHOE NaJeHHUE TeJ, JABMKEHUE IO OKPYKHOCTH, MHEPIMs, B3aUMOJEHCTBUE
tei; auddys3us, OPOYHOBCKOE IBM)KEHHE, CTPOCHHUE XHUAKOCTEH M TBEPIBIX TeII,
U3MeHeHue 00bEMa Tesl IpU HarpeBaHuM (OXJaXKICHHUH), TEIIOBOE PaBHOBECHE,
UCIIapeHue, KOHJEHcalus, IUIaBJIEHUE, KPUCTAJUIM3aLUs, KUIIEHHE, BIJIAXKHOCTh
BO3/lyXa, NOBBIIICHUE JABICHUS ra3a IIPU €r0 HATPEBAHHUU B 3aKPBITOM COCYIE,
CBS3b MEXIY IapaMeTpaMHu COCTOSIHHS ra3a B H30IIpolieccax; 3JEKTpU3auus Tel,
B3aUMOJICHCTBHE 3apsI0B

OnuchiBaTh MEXaHUYECKOE JBIKEHHE, MCIONb3ys (pU3MUYecKhe  BEIUYHMHBIL:
KOOpPJMHATA, IIyTh, IEPEMEILIEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa, UMITYJIbC
TeJla, KUHETWYeCKas HHeprus, MOTeHLMalbHas OHHEPrus, MexaHudyeckas pabora,
MEXaHWYeCKas MOIIHOCTb;, IPU ONHCAHMM TPABUIBHO TPAKTOBATh (PUINUECKUIL
CMBICJI UCHOJIb3YEMBIX BEJIMYHMH, UX 0003HAUEHUS U €IUHHUIIbI, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOINME TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETHUYUHAMHU

OnuceIBaTh U3yYEHHBIE TEIJIOBBIE CBOMCTBA T€J U TEIJIOBBIE SIBIEHUS, UCIIONb3YS
¢u3nueckue BEJIWYUHBI: JaBJIE€HUE Tras3a, TeMIlepaTypa, CpeaHss KUHEeTH4YecKas
DHEPrus XaOTUYECKOTO JBMIKEHUS MOJEKYJ, CpEIHEKBaJpaTUyHasi CKOPOCTh
MOJIEKYJI, KOJJMYECTBO TEIUIOThI, BHYTPEHHSS dHEprus, padbora rasza, ko3ppuuueHt
II0JIE3HOTO JIEHCTBUSI TEIJIOBOTO JBUraTeNs; IPU ONMCAHUU IPABWIBHO TPAKTOBATh
¢u3MUeCKUil CMBICT HCHOJB3YEMbIX BEIWYUH, HMX OOO3HAYEHUS U €JAMHMIIbI,
HaXoAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIUYUHY C APYTUMHU
BEJIMYMHAM

OnuceiBaTh HM3YYEHHBIE JJIEKTPUUECKHE CBOMCTBA BEIIECTBA W AJIEKTPUUECKHUE
sBIIEHUST (MIPOLIECCHI), HMCMONB3Yysl (PU3MUECKHe BEIMYUHBI: SJICKTPUUYECKUN 3apsi,
3JIEKTPUYECKOE IT0JI€, HANPSKEHHOCTh I0JS, MOTEHIMAJ, Pa3HOCTh MOTEHIHAJIOB;
MIPU OMHMCAaHUU MPABUIBHO TPAKTOBATH (PU3MUECKHI CMBICT HUCIIOJIb3YEMbIX BEIUYHH,
UX O0003HAYCHUS W EeIWHUIBI; YKa3biBaTh (OPMYJIbI, CBS3bIBAIOIINAE JaHHYIO
(U3UYECKYIO BEIMYUHY C APYTUMU BETHUYNHAMU

aHaAJTU3UPOBATh PU3NUECKUE MPOLIECCH U SABICHUS, UCIOb3Ys (PU3HMUECKUE 3aKOHBI U
INPUHIUIBL: 3aKOH BcemMupHoro tarorenus, I, II u III 3akoner HeroTona, 3axoH
COXPAaHEHHsS MEXaHWYECKOM DSHEPIUH, 3aKOH COXPAHEHUS UMILYJIbCa, INPUHIUI
CYyHEpNO3ULMN CWJI, NPHUHLOMII PABHOIPAaBUS WHEPLUAIBHBIX CHUCTEM OTCYETA;
MOJIEKYJISIPHO-KUHETHUECKYIO0 TEOPUIO CTPOCHHS BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpelHEH KHWHETHMYECKOM SHEpPrMM TEIUIOBOTO JIBKEHHUS MOJIEKYJ C aOCOJIIOTHOM
TEMIIEPATYPOH, NEPBBIM 3aKOH TEPMOAVHAMMKH; 3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsza, 3akoH KynoHa; npu 3TOM pa3nuyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
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11.1

MaTeMaTHYeCKOEe BBIpAXKCHHUE M YCIIOBHS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH

OOBSACHATH OCHOBHBIC TPHHIMUIBI JEHCTBHS MAallMH, TPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pas3jinyaTh YCIOBHS MX O€30MAaCHOrO HCIIOJB30BaHMs B IMOBCEIHEBHOM
JKU3HU

Brimonaarte OKCIICPUMCHTEI 110 UCCIICAOBAHUTIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUU U IIponeccoB €
UCTIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX H3MEPCHHH; MPH ATOM (OpPMYyJIHPOBATH
npobiemy (3a7ady) ¥ THIOTE3y Y4eOHOrO IKCIIEPUMEHTa, COOMpATh YCTAaHOBKY W3
MPEJIOKEHHOT0 000PY0BaHUS, TPOBOAUTD OMBIT U OPMYITUPOBATH BHIBOIBI

OcymiecTBIATh MpsIMbIe M KOCBEHHBIE M3MEPEHUS (PU3UYECKHX BEIUYUH; MPU STOM
BBIOMPATh ONTUMAJBHBIN CIIOCOO M3MEPEHHUS M MCIOJIb30BaTh HM3BECTHBIE METOJIBI
OLICHKH TIOTPENTHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH MEXAYy (U3NYECKMMHU BEIMYMHAMU C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH; TpU ITOM KOHCTPYHPOBATh YCTaHOBKY, (DHKCHPOBATh
pe3yiabTaThl INOJIYYEHHOM 3aBUCUMOCTH (DU3MYECKMX BEJIUYMH B BUJAE TaOIMLl U
rpauKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM MCCIIEIOBAHUS

Cobnronate mpaBuiia 6€30MaCHOTO TPyJa MPH MPOBEJACHUN HCCIEIOBAaHUN B paMKax
y4eOHOr0 KCIIEPUMEHTa, Y4eOHO-UCCIE0BATEIbCKON U MPOEKTHOU JAESITEIbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIA0OpaTOPHOI0 000pyA0BAHUS

Pemate paC‘{éTHLIe 3aga4yu C SBHO 38.,[[8.HHOI‘;I (bI/I3I/I‘leCKOI>’I MOZCIJIbIO, UCIIOJIB3Ys
(1)I/ISI/I‘~I€CKI/IG 3aKOHbI W NPHUHOUIIBI; HA OCHOBC aHAJIM3a YCJIOBUA 3agadu BI)I6I/IpaTB
(I)I/I3I/IIICCKYIO MOACIIb, BBIACIIATDH (I)I/ISI/I‘-IGCKI/IG BCJIIMYHUHBI U (bOpMYJ'ILI, HCO6XO,Z[I/IMLIe
JUIA eé peuicHusd, IMPOBOAWUTH paC‘IéTBI N OLCHHUBATbL pPCAJIbHOCTH IOJIYYCHHOI'O
3HA4YCHUA (1)H3I/IIICCKOI71 BCJINYHHBI

Pemiatp kauecTBeHHbIE 3aJa4yM: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXICHUH C OMOpOM Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH |
buznueckue SBICHU

Hcnonb30BaTh MpH pelieHHH Y4YeOHBIX 3a/Jad COBpEMEHHblE HH(pOpPMAaIMOHHbIE
TEXHOJIOTMM I TIOWCKA, CTPYKTYPHPOBAaHHWs, HWHTEPIPETAMU W IPEACTaBICHUS
yu4eOHOIl W Hay4dHO-NIOMYyJISApHOH HWHGpOpMAIMK, TOJyYEHHOH W3 Pa3IUYHBIX
MCTOYHUKOB; KPUTHUECKU aHAIM3UPOBAThH MOIyYaeMy0 HH(pOpMaILIHIO

[IpuBONTE, TpPHUMEPHI BKJIANAa POCCHUUCKUX U 3apyOCKHBIX YUEHBIX-(ODU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU
U TEXHOJIOTUH

Hcnonp3oBaTtk TeopeTHUECKHE 3HAHHUS MO (PU3MKE B IMOBCETHEBHOM JKWU3HU IS
oOecrieueHuss ©0€30maCHOCTH MpH OOpaleHMH C OpubopaMH M TEXHHUYECKUMHU
YCTpOICTBaMH, UIsl COXPAHEHHUS 370POBbS M COOJIIOEHUS HOPM HKOJIOIMUYECKOTO
HIOBEJICHUS B OKpY’KaloLIeH cpefie

PabGoTtath B TpyIine ¢ BHIMOJHEHUEM Pa3IMYHBIX COIIMATBHBIX POJICH, TUIAHUPOBATH
paboTy Tpynmbl, palMOHAIBHO pacHpenensTh OO0sI3aHHOCTH U IUTAHUPOBATH
NeSATeIbHOCTh B HECTAHJAPTHBIX CUTYaAllUsIX, aJIeKBATHO OIICHUBATH BKJIAJ KaXKIOTO
U3 YYaCTHUKOB TPYNIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIEMBI

IIpoBepsiemble MpeaMeTHBIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHero oo1ero 0opa3oBaHus

JleMOHCTpHpOBaTh Ha MpUMEpax poidb U MecTo (U3MKU B (OPMHUPOBAHUHU
COBPEMEHHOM HAy4YHOM KapTUHBl MHpA, B pPa3BUTUM COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTUM, B TPAKTUYECKOM JEATEIBHOCTH JIIOAEH, LEIOCTHOCTb U EIUHCTBO
(u3NIEeCKOi KapTUHBI MHpa
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Y4uThIBaTh T'PaHULIBI MPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJIENeH: TOYCHHBII
SJEKTPUYECKUN 3apsifl, AllepHasi MOJIeTb aTOMa, HYKJIOHHAss MOJENIb aTOMHOTO sJipa
MIpH pelIeHny (HU3NUeCcKuX 3aaau

Pacno3naBate (huzndeckue siBIeHU (MPOLIECCHI) M OOBSICHATh X Ha OCHOBE 3aKOHOB
IEKTPOJMHAMUKN U KBAaHTOBOH (DM3UKH: 3JIEKTpUUYECKas MPOBOAUMOCTb, TEIJIOBOE,
CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEWCTBUS TOKAa, B3aMMOJECICTBHE MAarHuTOB,
3JIEKTPOMArHuTHasE MHAYKIKSA, JeMCTBUE MAarHUTHOTO TOJIsl HA MPOBOJAHUK C TOKOM U
JBYDKYIIUICS 3apsill, AJIEKTPOMArHWTHBIE KOJICOaHHWS ¥ BOJHBI, NPSIMOJIMHEHHOE
pacrpocTpaHEeHHUE CBETa, OTPaKEHUE, MpesloMIICHUEe, UHTeppepeHIus, Tupakuus 1
TOJIsIpU3aIvs CBeTa, AUCTepcHs cBeTa, (horodnekTpuueckuii addext (hoTodrddexr),
CBETOBOE JIaBJICHUE, BO3HMKHOBEHHE JIMHEMYaTOro CHeKTpa aTromMa BOJOpOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJl0aKTUBHOCTh

OnuceiBaTh M3YyYCHHBIC CBOMCTBA BeEmIeCTBA  (DJIEKTPUUECKHUE, MarHUTHBIC,
ONTUYECKUE, AIEKTPUUECKYIO TPOBOIUMOCTD PA3JIMYHBIX CPEM) U JIEKTPOMArHUTHBIE
ABJICHHS (IIPOIIECCHI), HMCTONB3YA (DU3NYECKUE BEITUUYMHBI: SJICKTPUUYCCKUAN 3apsll,
cuia TOKa, AJIEKTPUYECKOE HAIPSKEHUE, SJIEKTPUUECKOE CONPOTUBIIEHUE, Pa3HOCTb
noteHimainos, DJIC, paboTa Toka, MHAYKIIMSA MarHUTHOTO TOJIA, CUila AMIepa, cuia
JlopeHlia, THAYKTUBHOCTb KaTYILIKH, SHEPTUSI AEKTPUUECKOTO U MarHUTHOTO MOJEH,
MEepUOJ U YacToTa KoJieOaHWW B KOJeOATEIIbHOM KOHTYpE, 3apsii U Cuja ToKa B
MpoLecce TAPMOHUYECKUX IIEKTPOMArHUTHBIX KolleOaHuii, (JOKyCHOE pacCTOSHUE U
ONTUYECKAsl CHJIA JIMH3BI; IPU ONMKMCAHUU TIPABUIHLHO TPAKTOBATH (PU3MUECKUI CMBICT
WCIONIb3YEeMBbIX BENUYMH, WX OOO3HAUCHHMS M EIUHUIBI, YKa3blBaThb (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BETMYUHY C IPYTUMHU BEITMIYUHAMU

OnuchiBaTh M3YUYCHHBIC KBAHTOBBIC SIBJICHUS W MPOIIECCHI, HCIONB3Ys (PU3NICCKUEC
BEJIMYMHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETA,
9HEPrUsl ¥ UMITYJIbC (OTOHA, MEPHOJ MOTypaciiaja, SHEPrUsl CBSI3U aTOMHBIX SIep;
IpH ONMUCAHWU TPABUIBHO TPAaKTOBaTh (U3WYECKUH CMBICT HCIOJIb3YEMbIX
BEJIMUMH, WX OO0O3HAYEHUS W CAMHMIIBI; YKa3biBaTh (OPMYIIbI, CBS3BIBAIOIINE
JTaHHYI0 (DU3MYECKYI0 BEIMYMHY C JAPYTUMH BEJIMYMHAMH, BBIUHCIATH 3HAYCHHE
(hbU3UYECKON BEITMUNHBI

AHanmm3upoBaTh (PU3NYECKHE TPOLECCH U SBICHUS, UCIONB3Ys (PU3NUECKUE 3aKOHBI
Y IPUHIMIBL: 3aKOH OMa, 3aKOHBI ITOCJIEJ0BATEIBHOIO U APAJIIEIBHOTO COEAMHEHHUS
MIPOBOJAHUKOB, 3aK0H J[>k0oyns — JIeH1a, 3aKOH 3JIEKTPOMAarHuTHOW MHIYKIUH, 3aKOH
NPSMOJIMHEMHOIO PpAacCIpOCTPAaHEHUsI CBETA, 3aKOHBl OTPAXKEHUS CBETA, 3aKOHBI
NpEeIOMIICHUS CBETa, ypaBHEHHE DUHINTEHHA U1 HoTOdPdeKTa, 3aKOH COXpaHSHHS
SHEPTHH, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUUECKOTO 3apsia,
3aKOH COXpaHEHUs MacCOBOIO 4YHUCla, MOCTyaaThl bopa, 3aKOH paguoOaKTUBHOTO
pacmajga; MpU  3TOM pa3ivyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa, €ro
MaTeMaTUYECKOE BbIpaKEHUE U yCIO0BUS (TPaHULIbI, 001aCTH) IPUMEHUMOCTH

Onpenenarb HampaBlIEHHE BEKTOpPA HMHAYKIMM MarHUTHOTO TMOJS MPOBOJHUKA C
TOKOM, CHJIbl AMniepa u cuiibl JIopeHia

CTpouTh W OINHKCHIBATH H300paXKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOM
JIMH301

BBITIOMHATE 3KCIEPUMEHTHI 110 UCCIISIOBAHUIO (DM3MUYECKUX SIBICHUW U MPOIIECCOB C
WCTIOJIB30BAHUEM TIPSIMBIX M KOCBEHHBIX W3MEPEHHH; NPH 3TOM (POpMyIHpOBaThH
npobiieMy (3a7ady) U THIOTE3y YY4EOHOTO SKCIEPHMEHTa, COOMPATh YCTAaHOBKY W3
MPEUI0KEHHOT0 000PYI0BaHUS, POBOIUTH OBIT M (DOPMYITUPOBATH BEIBOIBI

OCymecTBISITh PSIMBIE W KOCBEHHBIC U3MEPCHHs (DM3MYCCKHUX BEIWYHMH; MPH ITOM
BbIOMpaTh ONTHUMAJBHBIM CIMOCOO HM3MEpPEHHUs M HCIOJb30BaTh M3BECTHBIE METOIBI
OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

HccnenoBaTe 3aBUCUMOCTH  (PU3MYECKUX BEIMYMH C MCIOJIb30BAHUEM IPSIMBIX
U3MEpPEHUll; NpU S3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHpPOBaTh pe3yJIbTATHI
MOJTyYEHHOH 3aBUCHMOCTH (PU3MUYECKUX BEJMUYWH B BUC TAOJUI] U TPAPHUKOB, JeNIaTh
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BBIBOJBI 11O pE3yJbTaTaM UCCIICAOBAHUA

CobOmogaTe TpaBuia OE30MACHOTO TPyAa TPH TMPOBEICHUU HCCICIOBAHUN B
pamMkKax ydeOHOro OJKCIEPHUMEHTa, Y4YCOHO-HUCCIICIOBATEIbCKONM W TMPOCKTHOU
NEATETLHOCTH C HCIIOJIh30BAHHEM HM3MEPHUTEIBHBIX YCTPOUCTB U J1a0OpaTOPHOTO
000pyI0BaHUS

Pemarsn paC‘-IéTHLIe 3agadyu C sBHO SaﬂaHHOﬁ (bHSHqCCKOP’I MOZCIJIbIO, HCIIOJIB3YsL
(i)I/ISI/I‘-IGCKI/Ie 3aKOHBI W NPHWHOMUIIBI; HA OCHOBC aHa/IM3a YCJIIOBUA 3agadu BI)I6I/IpaTB
(I)I/I3I/ILI€CKyIO MOACIIb, BBIACIATH (I)I/I3I/I‘{CCKI/IC BCJIIMYHHLBI U (l)OpMy.TILI, HCO6XOI[I/IMI:>IC
JJIA e€ peuicHusd, MPOBOAUTH paC‘IéTI)I U OLCHUMBATbL pPCAJIbHOCTH IIOJIYYCHHOI'O
3HaA4YCHUA (1)PI3I/I‘{CCKOI‘;I BCIINYHNHBI

Pematp KkauecTBEHHbIE 3aJa4M: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUHUBYIO
LIETIOYKY PACCYXKICHUH C OMOpON Ha HW3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(usnueckue sBICHUS

Hcnonb3oBaTh mpu pelieHWH Y4eOHBIX 3a/ad COBpPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTMM JUIsl TIOUCKA, CTPYKTYpPHUPOBAHMSI, WMHTEPIPETALMM U IPEICTABICHUS
y4eOHOM W HAy4YHO-NOMYJSIpHOM HHGOpPMAlMK, TMOJIYYEHHOW U3 Pa3IUYHBIX
MCTOYHUKOB; KPUTUYECKH aHAJTU3UPOBATH MOTydaeMylo HHPOPMAIIUIO

OOBSICHATh TPUHIMIIBI JCHCTBUS MAallMH, MPUOOPOB M TEXHHUYECKUX YCTPOICTB;
pa3nuyaTh yCcI0BHs UX O€30I1aCHOTO MCIIOJIb30BaHMsI B IOBCEJHEBHOM KU3HU

[IpuBonuTe mnpHUMEpHl BKIAJa POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHME IIPOLIECCOB OKPY)KAIOLIETO MHUPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTUU

Hcnonb3oBath TeopeTHueckue 3HaHHUS MO (U3UKE B TOBCEIHEBHOM >KU3HU JUIS
obecrieyeHuss 0Oe30MacHOCTU MpH OOpaLIeHHH C NpUOOpaMU U  TEXHUYECKHUMHU
yCTpOMCTBaMH, JUIsl COXpPAHEHHs 370POBbsl M COOJIIOJIEHUS HOPM 3KOJIOTHYECKOTO
MIOBEICHUS B OKPYJKaIOLIEH cpene

PaGoTath B rpymnme C BBINOJIHEHHEM Pa3JIMUHBIX COLMAIBHBIX POJIEH, MIaHUPOBATH
paboTy Tpymnmbl, paUOHAIBHO paclpeneisTh OO0S3aHHOCTH M IUJIAHHPOBATh
JIeATeNIbHOCTh B HECTAHJIAPTHBIX CUTYalMsX, aJIeKBATHO OLIEHUBATh BKJIA/I KaXKIAOTO U3
YYaCTHHUKOB TPYIIIBI B PELIEHUE pacCMaTpUBaeMOi PoOIIeMbI



INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
pa3aena

2.1

2.2

Konx npoBepsiemoro 3jiemenTa

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHW A

1.1

1.2

2.1.1

2.1.2

2.1.7

2.2.1
222

223

224

®u3znka — Hayka o npupoje. HayuHbslie MeTo1bl O3HAHUSA
OKpY’KarImiero mupa. Ponb skcnepuMeHTa W TEOpHH B
MPOIECCe MO3HAHUS TPUPOJIBI. DKCIEPUMEHT B (hU3HKE

MopenupoBanue (GU3HYECKUX SBJICHHH M IPOIIECCOB.
Hayunble runoressl. PU3HMYECKUE 3aKOHBI U TEOPHHU.
I'paHunbl  TPUMEHUMOCTH  (DU3UYECKUX  3aKOHOB.
[Mpunmun cootBeTcTBUsA. Poiab u MecTo ¢U3MKUM B
(GhopMHUPOBaHUH COBPEMEHHOW HayYHOU KapTHHBI MHUpPA, B
MPAKTUYECKOU IESITENBHOCTH JIFOIEH

MEXAHUWKA
KMHEMATHUKA
Mexanuyeckoe JIBUOKEHUE. OTHOCUTENBHOCTD
MEXaHUYECKOIO JBHOKEHUS. Cucrema oTcuéra.
Tpaekropus
Ilepemenenue, CKOPOCTb (cpennsis CKOpOCTB,

MIHOBEHHAsi CKOPOCTb) M YCKOpPEHHE MaTepHalIbHOMN
TOYKHM, UX IHPOEKUHUH HA OCH CUCTEMBI KOOPAMHAT.
CrnosxeHue nepeMeleHnil U CI0KEeHHEe CKOpOocTel

PaBHOMEpHOE M PABHOYCKOPEHHOE NPSIMOJIMHEHHOE
IOBWKeHue.  I'padukn  3aBUCHMOCTM  KOOpJHMHAT,
CKOPOCTH,  YCKOpPEHMs, IyTH U  IEepeMeLICHUs
MaTEpHUaIbHON TOUKH OT BpEMEHU

CBoOoaHOe majieHne. Y CKopeHue CBOOOTHOTO TaAeHUs

KpuBonuneilinoe nBuxeHue. PaBHOMeEpHOE JBMKEHHE
MaTepHAIIBHOM TOYKM 10 OKPYKHOCTH.  YTJIOBas
CKOpOCTb, JIMHEWHasg ckopocTh. Ilepuon u yactora.
[lenTpocTpeMHUTENIbEHOE YCKOPEHHE

Texuuueckue YCTPOﬁCTBaZ CIInA0OMETD, JABHKCHUC
CHapsAaA0B, HETIHBIC U pCMCHHBIC IIE€pCIaIn

[IpakTueckue  pabotbl. M3mepeHue  MIHOBEHHOM
ckopocTH. MccnenoBaHue COOTHOIIEHUSI MEXY MyTIMH,
NPONJCHHBIMU TEJIOM 3a IIOCJIEOBAaTEeIbHBIE pPaBHbBIE
IIPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUU
C Ha4YaJIbHOW CKOpPOCTBIO, pPaBHOM Hyr0. H3ydeHue
JBIKEHMSI IIApUKa B BA3KOM JKMIKOCTH. I3yueHue
JBUKEHUSI TeJia, OPOIIIEHHOT'0 TOPU30HTATbHO

JTMHAMUKA

[Tpuamun otHocutensHOCTH ["anmmiies. IlepBbiil 3aKOH
HrroTona. MaepumanbHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIMO Cyneprno3uiivuy CUil

Bropo#i 3akoH HproToHa s MaTepuaibHOW TOYKH B
uHepuuanbHoit cucreme orcu€ra (MCO). Tperuit 3akoH
HproTroHa 1151 MaTepraibHbIX TOYEK

3akoH BcemupHoro taroteHus. Cuna tspkectu. llepBas
KOCMHUecKasi CKopocTb. Bec Tena
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3.1

2.2.5

2.2.6

2.2.7

2.2.8

229

2.2.10

23.1

232

233
234

2.3.5

2.3.6

2.3.7

2.3.8
239

2.3.10

Cwuna ynpyroctu. 3akoH ['yka

Cuina tpenusi. Cyxoe Tpenue. Cusa TpeHUS CKOJIbKEHUS
u cuia TpeHus mnokos. Kosadpdumument tpenus. Cuna
COIIPOTUBJICHUA IIPpU ABHWXXCHUH TCJIa B XKUIAKOCTH HIIN
rase

[ToctynaTtensHoOe U BpaliaTeabHOE IBUKEHUE a0COIIOTHO
TBEPAOIO Tea

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpauieHud. [lmeuo
cuibl. Y ciaoBus paBHoBecus TBEpaoro tena B UCO

Texunueckne YCTpOﬁCTBaZ INOAUIMITHUKH, JOBHXXCHHC
HCKYCCTBCHHBIX CITYTHUKOB

[IpakTuyeckue pabotel. M3yueHue aBrkeHUs: Opycka 1o
HAKJIOHHOM INIOCKOCTHU T0J IEHCTBUEM HECKOJIBKHUX CHIL.
Hccnenosanue 3aBHCHUMOCTHU cui YIPYTOCTH,
BO3HHMKAIOIIKUX B  JedopMUPYyEeMOHl  HpyXuHHE U
PE3MHOBOM 00pasle, OT BEIMYMHBI UX JAedopMarium.
HccnenoBanue yClIOBUM paBHOBECHs TBEPLOIO Tena,
MMEIOLIETO OCh BPAILEHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

I/IMHYJ'ILC MaTCpHaHBHOﬁ TOYKH, CUCTCMbI MaTCPHUAJIbHBIX
TOYCK. I/IMHy.J'II)C CHJIbI 1 USMCHCHUC NMITYJIbCaA TCJIa

3akoH coxpaHeHusi umnyisca B MCO. PeaktuBHOe
JBUKEHUE

Pabora cuiibl

MOIIHOCTE CUJIBI

Kunernueckasi sHeprus MarepuaiabHON TOUYkH. Teopema
0 KMHETUYECKON YHEPTHUH

[lorenumansHass sHeprus. lloTeHuuanbHas >HEprus
ynpyro aehopMHpPOBaHHOW NpyXUHBL lloTeHmmanbHAas
SHEprus Tena BOIU3H MOBEPXHOCTH 3eMITU
[loTeHnmanbHple M HEMOTEHUUANbHbIE CHIbL. CBS3b
paboThl  HEMOTEHIMATBHBIX CHJI €  HW3MECHEHHEM
MEXaHMYECKOM  HSHEpPrMM  CHUCTEMBI  Tel.  3aKOH
COXpAHEHHUS MEXaHUYECKON YSHEPTUH

Ynpyrue v Heynpyrue CTOJIKHOBEHUS

TexHuuecknue yCTpOWCTBA: JABUKEHHE PAKET, BOJOMET,
KOIep, NPy KUHHBIM MUCTOJET

[TpakTiueckue paboThl. M3yueHue cBSA3M CKOPOCTEN Tes
npu Heynpyrom ynape. MccrnenoBanue cBsi3u paOOThI
CUJIbI C U3MEHEHUEM MEXaHUYECKOM SHEPTUU Tesa

MOJIEKVYJISIPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUU

3.1.1

3.1.2

3.1.3
3.14

OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHoBckoe apmxkenue. uddysus. Xapakrep
JBUKEHHS U B3aUMOJICHCTBUS YaCTHUI] BEIlIeCTBA

Mogenu CTpoeHHs Ta30B, KUIKOCTEH U TBEPABIX TET U
00BsICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX MOJIEeH
Macca wmonekyn. KomuuectBo BemiectBa. IlocrosiHHas
ABoraapo

TemmoBoe paBHOBecue. TemmepaTypa U €€ HU3MEpPEHHE.



3.2

3.3

3.1.5

3.1.6

3.1.7

3.1.8

3.1.9

3.1.10

3.2.1

322

323

324

325

3.2.6

3.2.7

3.2.8

[IIxana remnepatyp Llenbcus

Mopens  uneansHoro ra3a. OCHOBHOE YypaBHEHHE
MOJIEKYJIIPHO-KHHETUYECKOW TEOPUH UICATLHOTO ra3a

AOcomoTHass ~ TemmepaTypa Kak  Mepa  cpenHei
KMHETUYECKON SHEPrUH TEIUJIOBOTO JBMKECHHS YaCTHI]
raza. [llkana Temneparyp KenbBuna

VYpaBuenne Knaneiipona — MeHngeneesa. 3akoH
JanproHa

I'azoBbie 3akoHBI. M3o0mponeccsl B HIEaIbHOM Tase C
IIOCTOSIHHBIM ~ KOJIMYECTBOM  BEIECTBA:  M30TEpMa,
u30x0pa, n3odapa

TexHuueckue ycTpoicTBa: TepMOMETP, OapoMeTp
[Ipaktuyeckue paboThl. M3mepeHHe Macchl BO3ayXa B
KJIaCCHOM KOoMHate. MccinenoBanne 3aBUCUMOCTH MEXIY
rapamMeTpamMu COCTOSIHUSL pa3peKEHHOI0 ra3a

OCHOBbI TEPMOJIMHAMUMKU

TepMoauHamuyeckass cucrema. BHyTpeHHsAST JHEpPrus
TEPMOJIMHAMUYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHECHHUS

KonnuectBo Temnotel u pabora. BHyTpeHHSs sHeprus
0JIHOATOMHOT'0 HJI€aJIbHOT'O Ta3a

Bunel Temnonepenaun: TEMIONPOBOJHOCTh, KOHBEKIIHS,
W3JIyYCHHE. TermnoéMKocTh Tena. VY nenbHas
TEIUIOEMKOCTh BelllecTBa. Pacuér konMyecTBa TEIJIOTHI
IIpU TEIUIoneperade

IIepBblit 3ak0H TepmoauHaMuKU. [IpuMeHeHHe mepBoOro
3aKOHa TePMOJUHAMUKU K m3omnpoueccaM. ['papudeckas
MHTEpIIpeTanus padboThl ra3a

TennoBble MamuHbl. [IpUHIUIBI EWCTBUS TEMJIOBBIX
MamvH. [IpeoOpa3zoBaHusi HSHEPrud B  TEIUIOBBIX
mamuHax. Koadduuuent noneznoro neiicteus (manee —
KIIJI) TermoBoit mamunsl. [{uka Kapuo u ero KIT/]
Bropoit 3akon  TepmommnHamuku.  HeoGpatumocTh
IpoleccoB B mpupoge.  TemioBble  JBHUraTelH.
DKOJOTH4ecKHe MPoOIeMbl TEINIO3HEPTETUKU
TexHudeckne yCTpPOWCTBA: JBUIATellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAUIIMOHEP
[IpakTyeckue paboTHI. Nsmepenne yAEIbHON
TETUIOEMKOCTH

AT'PET'ATHBIE COCTOAHNMA BEHHIECBA. ®A30BbIE [TEPEXO/IbI

3.3.1

332

333

334
3.3.5

[TapooOpazoBanrie u KoHAeHcanws. McmapeHue U
KUATMIEHWe.  YJenbHas ~ TeioTa  mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMITEPATYPBI KUTICHHSI OT JaBJICHUS

A6COJIIOTHaH U OTHOCHUTCJIbHAs BJIAXKHOCTH Bo3,£[yxa.
Hacelimennsliii map

Teépnoe Ttemo. Kpucrammueckue u amopdHBIE Tena.
AHN30Tponus CBOMCTB KpUCTAIIOB. JKUIKHE KPUCTAILIBL.
CoBpeMEHHbIE MaTEPUAIIBI

[InaBienne wu Kpuctam3auusd. YJIelIbHas TEIUIoTa
miaBiaeHus. Cyomumarus

YPaBHCHI/IC TEII0BOro OajgaHca



4.1

4.2

3.3.6

3.3.7

4.1.1

4.1.2
413
4.14

4.1.5

4.1.6

4.1.7

4.1.8

4.1.9

4.1.10

TexHuuecKrue YCTpOWCTBA: TUTPOMETP U TICUXPOMETD,
KaJIOPpUMCTP, TCXHOJIOTHU IIOJIYYCHHUS COBPCMCHHBIX
MaTepuajgoB, B TOM 4YHCIIE HAHOMATEepHAJIOB, U
HAHOTCXHOJIOI'MHN

[TpakTiueckue paboThl. I3MepeHne BIaXHOCTH BO3AyXa
DJIEKTPOAMHAMUKA

OJIEKTPOCTATHUKA

OnekTpu3anus Tell. JEeKTpudeckud 3apsia. JBa Buaa
AIIEKTPUUYECKUX 3apsiIOB

[IpoBOIHUKY, TUATEKTPUKH U MOTYTPOBOIHUKU

3aKOH COXpaHEHUs AIEKTPUUECKOTr0 3apsiaa
B3aumopeiictue 3apsinoB. 3akoH Kynona
DnekTpuueckoe mnose. HanpsxEHHOCTh 3JIEKTPUUECKOTO
nosist. [Ipunnun cynepnosuniuu. JIMHUM HAPsHKEHHOCTH
ANEKTPUUECKOTO MOJIs

PabGora cun »snextpocrarnueckoro mois. I[loTeHrmarn.
Pa3HocTh nmoTEHIIMAI0B

[IpoBomHUKM W JOUAPNEKTPUKA B MOCTOSHHOM
3JIEKTPUYECKOM ToJie. JI3ieKTpuueckasl IpOHULAeMOCTh
OnektpoéMkocTh.  Konaencarop.  DieKTpoEMKOCTh
IJIOCKOTO  KOHJIGHCATOpa.  ODHEpPrus  3apsuKEHHOIO
KOHJIEHCATOopa

TexHu4eckne yCTpOWCTBA: AJIEKTPOCKOI, 3IIEKTPOMETD,
ANEKTPOCTATUYECKAS 3alluTa, 3a3eMJICHUE
AEKTPONpPUOOPOB, KOHAEHCATOpP, KCEPOKC, CTPYHHBII
MIPUHTED

[TpakTideckne paboThl. V3MepeHHne >SIEKTPOEMKOCTH
KOHJIEHCATOpa

IIOCTOSIHHBIN DJIEKTPUYECKHH TOK. TOKH B PA3JIMYHBIX CPEJJAX

4.2.1
422
423

4.2.4

4.2.5
4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

VYcnoBusi CyniecTBOBaHUSI TOCTOSIHHOTO JIEKTPUUECKOTO
Toka. Uctounnku Toka. Cuia Toka. I1ocTOSITHHBIN TOK

Hanpspkenue. 3akon Oma 115 ydacTka enu
DneKTpuuecKoe COTIPOTUBIICHUE. VY aensHoe
CONPOTHUBIICHUE BEIIECTBA

[locnenoBarenvHoe, napajienbHoe, CMElIaHHOE
COCTMHEHHE MPOBOIHUKOB

PaboTa snekrpuueckoro Toka. 3akoH Jxoyns — Jlenma
MOUIHOCTB JEKTPHUUECKOTO TOKA

anekTpoaBwkymias cuna (nanee — D/IC) u BHyTpeHHEe
COMPOTHUBIICHUE HUCTOYHMKAa ToKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) a3yiekTpuueckoil nenu. Koportkoe
3aMbIKaHUE

DONEeKTpOHHAsT  MPOBOAUMOCTH  TBEPABIX  METAJIOB.
3aBUCHUMOCTD COTPOTHUBIICHUS METaJIOB oT
Temmeparypbl. CBEpXIPOBOAMMOCTh

DJIEKTpUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
My4KOB

[MonynpoBonuuku.  CoOCTBEHHass W NpUMECHas

MPOBOAUMOCTh  MOJYNPOBOJHMKOB. CBoicTBa  p-n
nepexoa. [loaynpoBoJHUKOBBIE TPHOOPHI



11 KJIACC

Kon
pa3iena

4

4.3

4.2.11

4.2.12

4.2.13

4.2.14

Ko npoBepsiemoro 1eMeHTa

DJIEKTPUUYECKUI TOK B AJIEKTPOIUTAX.
DJIEKTPOJIMTHIECKAS JUCCOITUALIMS. DJISKTPOJIN3

OnexkTpuueckuid TOK B rasax. (CaMOCTOSTENBHBIM U
HECAMOCTOSITENIBHBIA  pa3psn.  PasnuuHble  TUIBI
CaMOCTOSITENIBHOTO pa3psiga. Mounnus. 1lna3zma

TexHnyeckue ycTpoWCTBa: aMIIEpMETP, BOJIBTMETP,
peocTar, HCTOYHUKHU TOKA, DJIEKTPOHArpeBareIbHbIC
npuOOPBI, 3JEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BAKyyMHbI JUOJ, TEPMHUCTOPBI U
(oTOope3nuCTOpHI, II0JIyIIPOBOIHUKOBBIN MO,
raJibBaHMKa

[TpakTnueckue  paborel.  M3yueHHMe  CMeEIIaHHOTO
COCIMHEHUS PE3UCTOPOB.

N3mepenne DJIC uCTOYHMKA TOKAa M €r0 BHYTPEHHETO
comnpoTuBiieHus. HabmoaeHue 3nexTponausa

HpOBCpHEMbIe IJIEMEHTDBI COACPKAHUA

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHAS MHAY KN A

43.1

432

433

4.3.4

4.3.5

4.3.6

4.3.7
4.3.8

4.3.9

4.3.10
4.3.11

4.3.12
4.3.13

4.3.14

[TocTostHHble MarHuThl. B3auMoaencTBHE IOCTOSHHBIX
MAarHuTOB

MarnutHoe mose. BekTop MarHMTHOM HWHAYKIUU.
[TpuHumn cynepno3unyy. JINHUM MarHUTHOW MHAYKLIHU.
Kapruna  nuHMN ~ MarHuTHOM  HMHIYKUHMHM  IIOJIS
IOCTOSIHHBIX MarHUTOB

MarsuTHO€e 1oJie NpOBOAHMUKA ¢ TOKOM. KapTuHa nuHMi
noJji1 JJIMHHOTO MHOpsAMOro mHNpOBOAHHWKA MW 3aMKHYTOI'O
KOJIBLIEBOTO TPOBOAHMKA, KAaTyIIKM C TOKOM. OnbIT
Opcrena. BzanmopeiicTBue NpoBOAHUKOB C TOKOM

Cuna Amnepa, €€ MOAyJIb U HAalIPaBJICHUE

Cuna JlopeHua, e€ Moaynp W HampasiieHue. J[BukeHue
3apsKEHHOM YaCTHIBI B OJHOPOJHOM MAarHUTHOM IOJIE.
Pabota cunel JlopeHiia

SIBnenue BHCKTpOMaFHHTHOﬁ HHAYKIHWH
IToTok BCKTOpa Mar HUTHOM HHAYKIOHUH

OJIC wHaykuuu. 3aKOoH SJEKTPOMArHUTHOW WHIYKIIMH
®dapanes
BuxpeBoe osnektpuueckoe mnone. IJC wuHAyKIUU B

IIPOBOJHHUKE, ABUXKYIIEMCH MNoCTYNaTeJIbHO B
OOAHOPOJHOM MAaroMuTHOM IT0JIC

ITpaBuiio Jlenna

WunyktuBHocts.  SBnenue  camoumHaykuuu.  DJC
CaMOMHTyKITUH

DHeprusi MArHUTHOTO TIOJISI KATYIIKH C TOKOM
DNEKTPOMAarHUTHOE T0JIe

TexHuueckue  yCTpOMCTBA:  TOCTOSIHHbIE ~ MAarHUTHI,
3JIEKTPOMAarHMTHI, AJIEKTPOABUTaTENb, YCKOPUTEIHN



5.1

5.2

4.3.15

OJICMCHTAPHBIX YaCTUIl, MHAYKIHOHHAsA I1CYb

[IpakTuueckue paboThl. M3yueHue MarHUTHOrO MO
KaTyllku ¢  TokoM. HMccimenoBanume — neicTBus
IIOCTOSTHHOTO MarHuTa Ha pamKky ¢ TokoM. MccnenoBanue
SIBJICHUS 2JIEKTPOMArHUTHOW MHAYKIIMH

KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.8
5.1.9

5.1.10

5.1.11

5.1.12

KonebOarensHass cucrema. CBOOOmHBIE  KOJICOAHUSA.
lapmonnueckue KoJIe0aHusL. [Tepuon, 4acToTa,
aMIIuTyna 1 (haza KoseOaHuit

[IpyxuHHBI MassiTHUK. MaTeMaTHYeCKUN MasiTHUK

YpaBHeHue rapMOHUYECKUX KOJIcOaHMi.
Kunematuueckoe u JTUHAMHUYECKOE ONMCaHNE
K0JIe0ATEJILHOTO IBHKEHUS

[IpeBpaienue SHEPruu npu rapMOHHYECKHUX
KonebaHuax. CBsA3b aMIUIMTY[bl KOJEOAaHUN HCXOIHOU
BEJIMYMHBI C aMIUIMTyAaMH KojeOaHui e€ CKOpoCcTH U
YCKOpPEHUs

KonebarenbHblii KOHTYD. CBoOosiHBIE
3JIEKTPOMArHUTHBIE Kose0aHus B uealbHOM
Kosie0aTeIbHOM KOHTYpE. AHanorus MEXIY

MEXaHUYECKUMH M JJICKTPOMArHUTHBIMU KOJICOAHHUSIMHU.
®opmyiia Tomcona

3akoH COXpaHCHHS SHEPrUU B ujieaIbHOM
K0JIe0aTeIbHOM KOHTYpE

BoiHykeHHBIE MeXxaHudeckue KoseOaHus. Pe3onanc.
Pe3onancHas KpHuBasi. BoinyxeHHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHMsI.

[Tepemennsiii Tok. CHHYCOUIaIbHBIN IEPEMEHHBIN TOK.

MomHOCTh NEPEMEHHOTO TOKa. AMIUIUTYAHOE U
JIEHCTBYIOIEE 3HAUCHHUE CUJTBI TOKA U HATIPSDKEHUS
Tpancdopmarop. [IpousBoxacTso, nepenaya u
MOTpeOJIeHne SIEKTPUUECKON SHEPruu. DKOIOTUYECKUE
PUCKH TIpU TPOU3BOJCTBE DJICKTPUUECKON IHEPTHUHU.
Kynberypa HCIIOJIb30BaHUS AIEKTPOIHEPT U B
MOBCEAHEBHOM KU3HHU

TexHunueckue ycTpoiicTBa: ceiicMorpad, 3JIeKTpUYecKuit
3BOHOK, JIMHUU 3JIeKTporepeiad

[Ipaktuyeckue paboTsl. MccnenoBaHue 3aBUCHMMOCTH
nepuojia MajibIX KojeOaHWi rpy3a Ha HHUTH OT JJIMHBI
HUTHU U Macchl Tpy3a. MccnenoBanne nepeMeHHOro TOKa
B LENM U3  IIOCIENOBAaTCIIbHO  COCIUHEHHBIX
KOHJICHCATOPa, KaTYLIKHU U pe3ucTopa

MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

522
523
524

MexaHnyeckue BOJIHBI, YCJIOBHUSL PAacHpOCTpPaHEHUSI.
[Tepuoa. CkopocTh pacnpoCTpaHEHUs M JIJIMHA BOJIHBI.
[Tonepeunsle U TPOIOJIBHBIE BOIHBI

Hutepdepennius u qudpakiusi MEXaHHUYECKUX BOJTH

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BricoTa TOHA.
TemOp 3ByKa

9HeKTp0MaFHI/ITHHe BOJIHBI. YcnoBus HU3JTyUYCHHA



53

525

5.2.6

5.2.7

5.2.8

5.3.1

532

533

534
535

5.3.6

5.3.7

53.8

539

5.3.10

5.3.11

5.3.12

JJNIEKTPOMAarHUTHBIX ~ BOJH. B3aummuas  opueHTanus
BeKTOpoB E, B M v B 3JIEKTPOMarHUTHOW BOJIHE B
BaKyyMe

CBoiicTBa  3JEKTPOMarHUTHBIX  BOJIH:  OTPa)KEHHUE,
IIPEJIOMIJICHHE, HOJIIpU3aLus, nudpakuus,
uaTepdepeHiys. CKOPOCTh IIMEKTPOMArHUTHBIX BOJIH

[lIkana  SneKTpOMarHUTHBIX  BOJIH.  [IpuMeHeHue
JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[IpuHUMIBI pangnocBsa3u U TeneBuAcHUs. Pannonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAKOIIeH cpeibl

TexHudeckue yCTpoOMUCTBA: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIBTPa3ByKOBas TUArHOCTHKA B TEXHHKE W MEIUIMHE,
pamap, paguonpuEMHIK, TEIEBU30P, aHTEHHA, TeIe(OH,
CBUY-mreun

OIITUKA

[IpsimonuneitHoe pacrmpocTpaHeHue cBeTa B
OAHOPOAHOM cpene. JIyu cBera

OtpaxkxeHue  cBeTa. 3aKOHbl  OTpPaXEHUs  CBeETa.
[TocTpoenne n300paKeHHi B INTOCKOM 3epKajie

[Ipenomenne  cBera.  3aKOHBI  TNPEJIOMIICHHSI  CBETa.
AOCONIOTHBIN TOKA3aTeb MPEIOMIICHUS

ITomHoe BHyTpeHHee oTpakeHue. [lpenenbHbld  yroma
MOJTHOTO BHYTPEHHET0 OTPaKEHUS

Hucniepcust cBera. CioxHbIi coctaB 6eroro cera. Lper

Coluparonue U pacceuBarolue JUH3bL. TOHKas JIMH3A.
@DOKyCcHOE pacCTOSHME W ONTHYeCKas cujla TOHKOM
nuH3bL. [locTpoeHHe H300paKeHUN B COOMpAOMIUX U
paccenBaromux JuH3aX. DopMyna TOHKOM JHMH3BL
YBennuenue, J1aBaeMoe JTUH30M

HpCHCHLI IIPpUMCHUMOCTH FCOMCTpI/I‘-ICCKOI‘/’I OIITUKHU

Wntepdepennust  cBeta. KorepeHTHble  MCTOYHMKH.
VYcnoBus HaOmoneHUs MaKCUMyMOB M MHUHHMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(]Aa3HBIX
KOT'€pEHTHBIX HCTOYHHUKOB

Hudpakus ceera. JudpakunonHas pemeérka. YcioBue
HAOJMIOACHUST TJABHBIX MAaKCUMyMOB IIpH TaJieHUU
MOHOXPOMAaTHYECKOrO0  CBeTa Ha  JAUPPAKIMOHHYIO
pPELETKY

[Tonapuzanus ceera

TexHuueckue ycTpoiicTBa: OukH, Jyna, (oToammapar,
OPOEKLMOHHBIA  ammapar, MHMKPOCKON,  TeJIECKOIl,
BOJIOKOHHAsl ~ ONTHKa,  JU(PPAKUMOHHAs  pPElETKa,
TIOJISIPOU

[Ipaktuyeckne  pabGotel.  M3Mepenue  mokazatelns
npenomiieHus. MccnenoBanne CBOWCTB HM300pakKeHHH B
nuH3ax. Habmonenue aucnepcuu ceera

BJIEMEHTGHI CIIELITUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panuubl OPUMEHUMMOCTH  KIIACCUYECKONW MEXAHMKHU.
IlocTynarsl TeOpUH OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH
MOAYJsI CKOPOCTM CBETa B  BaKyyMe, [PUHIUI
OTHOCHUTEJILHOCTH DWHINTEIHA



7.1

7.2

7.3

OTHOCHUTENIBHOCTh ~ OJIHOBPEMEHHOCTH. Samennenue

6.2 BPEMEHH U COKPAIIEHUE ITTUHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3p Macchl C DHEpruel W HMITYJIbCOM CBOOOMHOM
YaCTHUIIbl. DHEPTHUs MOKOsI CBOOOTHON YaCTHIIBI
KBAHTOBAS ®U3NKA
SJIEMEHTbI KBAHTOBOM OIITUKU
71.1 ®otonsl. Popmyina [Inanka cBsi3u 3Hepruu GOTOHA C €ro
o 4acTOTOW. DHEPrus ¥ UMIyJIbC (poToHa
719 OtkpeiTHe U uccienoBanue Gorodddexra. OnbiTer A.l.
o CroneroBa. 3akonsl GoToddexTa
713 VYpaBuenue OiHIuTeiiHa 111 ortorddexra. «KpacHas
rpanuna goro3ddexra
7.1.4 Jasnenue ceera. OnbiTel [1.H. JIeGenera
7.1.5 XUMHUYECKOE JICMCTBHUE CBETA
716 TexHuueckue ycTpoicTBa: (OTO3IEMEHT, (OTONATUHK,
o COJIHEUHas OaTapesi, CBETOIHO/]
CTPOEHUE ATOMA
Mopenb atoma Tomcona. OnbiTel Pezepdhopaa mo
7.2.1 HCCIIeIOBaHUIO CTpoeHus aroma. [1nanerapHas Moaenb
aToma
[Toctynater bopa. M3nyuenue u moriomieHne (HOTOHOB
795 IpU TEpexojie aToMa C OJHOTO YpPOBHS SHEPrUM Ha

apyroii. Buael cnexktpoB. CHekTp YpOBHEH SHEpPruu

aToMa BOJIOpoJa

BosHoBBIE cBoOlicTBa wactul. BosHbl e bpoins.
7.2.3 KopnyckynspHo-BOJHOBOM Jlyaju3M. Hudpakmms

3JIEKTPOHOB Ha KpUCTAILIAX

CroHTa"HHOE U BBIHYXKACHHOC HU3JIYUCHHUC. yCTpOﬁCTBO n

7.2.4
IPUHLIKI pabOTHI Jiazepa
795 TexHudeckue  yCTpOMCTBA:  CHEKTpPaJbHBIA  aHAIU3
(ciexTpockom), 1a3ep, KBAHTOBBIM KOMITBIOTED
796 [Ipaktnueckue pabotel. Habmomenue auHEHYATOTO
CIIEKTpa
ATOMHOE A1PO
731 Metoapl HaONIONEHUS M PETHCTPALUU AIIEMEHTAPHBIX
YaCTHII
OtkpeiTHe paaroakTUBHOCTH. OnbiThl Pesepdopma 1o
730 ONpEACNICHUI0 COCTaBa PAJMOAKTUBHOIO  MU3IyUYEHHUS.

CpoiictBa anbda-, Oera-, ramMma-u3iny4eHus. BiusHue
PaaMOaKTHBHOCTH Ha YKHUBBIC OPraHU3MbI

OTtkpbiTHE TIPOTOHAa W HeiTpoHa. HykioHHas Mmonenb
7.3.3 anpa ['eiizenbepra — MBanenko. 3apsn siapa. MaccoBoe

yucno siapa. M3oromsl

Anbda-pacniaf. DIEKTPOHHBIM W TO3UTPOHHBINH Oera-
7.3.4 pacnaa. ['amma-uznydeHue. 3akOH paJgHMOAKTHBHOIO
pacmajna
735 DOHeprusi CBA3M HYKIOHOB B sfAlpe. SepHble CHUJIBI.

JledekT mMacchl sizpa

7.3.6 Snepubie peaknuu. JleneHue u CUHTES sJIep



7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3
8.4

8.5

8.6

8.7

8.8

8.9

8.10

SAnepnsiii peaktop. Tepmosnepnsiii cuaTes. [Ipodiemsr n
MEePCIEKTUBBl  SIEPHOM DHEPreTUKH. IKOJOTHMUYECKHUE
ACMEKTHI AIEPHON SHEPTETUKH

OnemeHTapHble  yacTULbl.  OTKpBITHE  MO3UTPOHA.
@dyHIaMeHTalbHbIE B3aUMOICHCTBHS

TexHuyeckue ycTpoiicTBa: J03UMETp, kamepa Bunbcona,
SJIEPHBII peakTop, aToMHasi 6omOa

[Ipaktrueckue pabotel. VccnemoBanue TPEKOB YacCTHIL
(o roToBBIM (hoTOTrpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3B&3gHoro Heba. Co3Be3nus, sSpKue 3BE3NBI,
IUIAHETHI, X BUAUMOE JIBMIKEHHUE

Conneuynas cucrema. IlmaHeTrel 3eMHOM  Tpymnnbl.
[l1aHeThl-TruraiTel W WX  CIYTHUKH, KapJIHUKOBBIE
mnanetrsl. Mainsie Tesaa CoIHEYHON CUCTEMBI

Comnnue, d¢otochepa wu armochepa. ConHeuHas
AKTUBHOCTH

Uctouynuk sueprun ConHua u 3B€3]1

3BE3/MbI, WX  OCHOBHBIE  XapaKTEPUCTUKH:  Macca,
CBETHUMOCTb, paJWyC, TEMIIEpaTypa, WX B3aHMMOCBS3b.
JunarpaMMa «CreKTpajIbHbIA KJIACC — CBETUMOCTBY. 3BE3/IbI
[JIABHOM T10CJIEZOBATENIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIS 3BE3 INIABHOM I10CIIEI0BATEIIBHOCTH

Buytpennee CTpOCHHUE 3BE3. CoBpemeHHbIE
NPEJICTAaBICHNs] O MPOUCXOXKIEHUH U 3Botoru ColtHIa U
3BE3]1. DTaMbl )KU3HU 3BE3]]

Mneunsiii Ilyte — nHama [Iamaktuka. ChoupanbHas
CTpyKTypa ['amakTuku, pacnpeneyiieHue 3BE3J, rasa H
neln. Ilomoxkenne u asmkenne ConHna B I'anmakTuke.
[Tnockas u chepuueckas moacucTeMsl [ aakTHKH

Tunsl ranaktuk. Paguoramaktuku w kBazapbl. UEpHbie
JBIPBI B SIpaX TaIaKTUK

Bcenennas. Pacumpenune Bceenennoil. 3akon Xa00:ma.
Pazberanmne ramaktuk. Bospact u paauyc BcenenHoi,
teopuss  bompmoro  B3peiBa.  Mogens  «ropsuei
Bcenennoi». PemukToBOE M3TydeHHE

MacmrabHnas cTpykTypa BcemenHnoi. MertaranakTuka.
Hepeménnsie mpoGieMbl acTpPOHOMUU



YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHHUKA

» ®usuka. 10 xknacc. Mskumes I'.41., byxosnes b.b., Corckuit H.H.; mox penakuueit [TlappentreBoit H.A.
AxumonepHoe obmectBo «M3narenpctBo «IIpocBermienney

» ®msuka. 11 kmacc. Msakumes .., byxosues b.b., HUapyrun B.M.; non penakiueii [lapdentreBoit
H.A. Axumonepnoe obmiectBo «M3narensctBo «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YAUTEJIA

Hunaktuueckne matepuanbl @usuka 10, 11 kimace / A.E.Mapon, E.A.Mapon. — M.: M3gaTenbcTBO
«dpoda», 2023.

TemaTnyeckne KOHTPOIBHBIE H caMoCTosATeNbHbIE paboThl mo ¢usuke 10, 11 xmacc / O.U.I'pomueBa. —
M.: U3patenscTBo «IK3amen», 2023 T.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbl CETU UHTEPHET
AHuMarmu Gu3nIecKux 00beKTOB. http://physics.nad.ru/

Kusas dpusuka: oOydatomas mporpamma. http://www.int-edu.ru/soft/fiz.html

VYpoku ¢uszuku ¢ ucnonbzoBanueMm MHTepHeTa. http://www.phizinter.chat.ru/

®dwusuka.ru. http://www.fizika.ru/

dusnKa: KOJUIEKIUs ONBITOB. http://experiment.edu.ru/

dusnKa: 37IeKTPOHHAsS KOJUIEKIIUS OIBITOB. http://www.school.edu.ru/projects/physicexp
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