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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHSI Ha YPOBHE CPETHETO OOIIETo
oOpazoBaHus pa3paboTaHa Ha OCHOBE IMIOJOXKEHUH U TpeOoBaHUU K
pe3yibTaTaM  OCBOECHHMSI ~ OCHOBHOW  0Opa3oBaTENbHOW  MPOrpaMMbl,
npeactaBieHHbix B ®I'OC COO, a takxke ¢ yu€toMm (eaepayibHON paboueit
nporpaMMbl BOCHHUTAHUS W KOHIEMIMM TpenojaBaHus y4eOHOro npeaMera
«Duzuka» B o00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit denepanuu,
peanu3yromKX OCHOBHbIE 00pa30BaTeNIbHbIE IPOTPAMMBI.

Conepxanue mporpaMmbl MO0 (U3MKE HAMpaBJICHO Ha (HOPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOyuaromuxcs 10-11 kimaccoB mnpu
oOyuenun wux (¢u3uKke Ha 0a30BOM YypOBHE HA OCHOBE CHCTEMHO-
JesATeNbHOCTHOTO moaxoaa. Ilporpamma mo  (u3uMKEe COOTBETCTBYET
tpeboBanusamM OPI'OC COO k miIaHUpyeMbIM JTUYHOCTHBIM, MPEAMETHBIM H
METanpeMETHBIM  pe3yJabTataM  OOy4YeHHs, a TakkKe  YYUThIBAET
HEOOXOAUMOCTh  peaM3allui  MEXMPEIMETHBIX  CBA3eld  (U3UKH ¢
€CTEeCTBCHHO-HAYUYHBIMU Yy4YeOHBIMU MpeaMeTaMu. B Hell ompeaensroTcs
OCHOBHBIE 1M M3y4YeHHUS (PU3UKM HA YpPOBHE CpEIHEro OO0IIero
oOpa3oBaHus, IUIAaHUPYEMbIE€ pe3yJbTaThl OCBOEHUS Kypca (PU3HUKHU:
JUYHOCTHBIE, METaNpeIMETHBIC, MPpeMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma o (pusuke BKIIOYAECT:

e IUJJAHUPYEMBbIE pPE3yJbTaThl OCBOCHHS Kypca (U3HKKM Ha 0a30BOM

ypOBHE, BTOM YHCJIE MTPEJAMETHBIE PE3YJIBTATHI TI0 F0JIaM O0yUYeHUs;

e cojepxaHue yuyeOoHoro nmpeamera « Du3znkay mo rogam o0ydeHusl.

dusnka Kak Hayka 0 Haubosee OOIMMX 3aKOHAX MPHUPOIBI, BHICTYMAs B
KayecTBE Y4YeOHOro TpenMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIaa B
cucreMy 3HaHUM 00 okpyxaromeMm wMupe. I[lkonpHBIM Kypc (usukum —
CUCTEMOOOPA3YIOMINI /i1 €CTECTBEHHO-HAYYHBIX YYE€OHBIX IMPEAMETOB,
MOCKOJIbKY (DM3MUYECKHE 3aKOHBI JIE)KaT B OCHOBE IPOIIECCOB U SIBICHHM,
U3y4aeMbIX XUMHUEH, Ouosoruei, pusznyeckoi reorpadueii 1 acTpOHOMUEH.
Hcnonp3oBanue W aKTUBHOE MPUMEHEHHE (PU3MUYECKUX 3HAHHUM OIMpeeseT
XapakTep ¥ pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHH B cepe IHEPreTHKH,
TPaHCIIOPTa, OCBOEHHSI KOCMOCA, IIOJYYEHHs] HOBBIX MaTEpHalOB C
3a/IaHHBIMU CBOMCTBaMHM W Jpyrux. M3yueHue (U3MKUM BHOCUT OCHOBHOM
BKJIaJ B (OpPMHpPOBAHHWE €CTECTBEHHO- HAYYHOW KapTHHBI  MHpa
oOydarommxcs, B (HOPMUPOBAHWE YMEHUW TPUMEHITh HAYYHBIA METOJ
MO3HAHMS TIPU BBITIOJTHEHUU UMM YYEOHBIX HCCIIEIOBAHUI.

B ocHOBY Kypca ¢u3uwkm Jjis YpOBHS cpeaHero oOmero oOpa3oBaHUS
MOJIOKEH PANl HJEH, KOTOpble MOXHO PacCMaTpuBaTh KaK MPUHIMIBI €Tr0
MIOCTPOEHHUS.



Hoes yenocmunocmu. B cOOTBETCTBUM C HEH Kypc SBISETCS JIOTUYECKU
3aBEpHIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3feioB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoesn cenmepanuzayuu. B cOOTBETCTBUM € HEW MaTepuan Kypca (Gu3mku
o0beMHEH BOKpPYr ¢u3nueckux Teopuid. Benymmm B Kypce sBIsiercs
GopmMupoBaHUE TPEACTABICHUNH O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEUIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzauus TpeArnosiaraeT HCMIOIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (U3MYECKON HAayKH, OCMBICIICHHUE CBSI3H Pa3BUTHUSA
¢usukn ¢ pasBUTHEM OOIIecTBa, a TakkKe C  MHPOBO33PEHUYCCKUMH,
HpPaBCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIIeMaMHu.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusuku mnpeamnonaraer
3HaKOMCTBO C IMUPOKAM KPYTOM TE€XHHYECKUX U TEXHOJOTHUECKUX MPUIOKEHUHN
M3yYEHHBIX TCOPHA U 3aKOHOB.

Hoes »skonocuszayuu peanusyerTcss TMOCPEJICTBOM BBEICHUS DIIEMEHTOB
COJICp)KaHUs, TMOCBSIIEHHBIX DJKOJOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJOTHUH, a TaKXke OOCYKICHHUS
npo0JIeM pallioOHATBFHOTO TPUPOIOTIONB30BAHUS M SKOJIOTHUECKON 0€30IacCHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMH Kypca (DU3MKM Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHus SBJSOTCS (pu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, POIH (PyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSX O TMPUPOJE, TpaHHUIlax
OPUMEHUMOCTA TEOPHUH, /I OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUU W
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN TOAX0MI B Kypce (DU3UKU peamu3yeTcs MPeke
BCEro 3a CYET OpraHU3allid IKCIEPUMEHTAIBHOU AESITEIBHOCTH O0YYarolUXCsl.
Jlns  6a3oBoro ypoBHS Kypca (U3UMKH — OTO HCIIOJIB30BAHHE CHCTEMBI
(POHTAIBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB U JIa0OpaTOpPHBIX padoT,
KOTOpbIE B Iporpamme 1o (u3uke oO0beIWHEHBbl B OOIIMN CHHCOK YYEHHYECKUX
PaKTHYECKUX paboT. BolaeneHue B yKa3aHHOM IepeyHe J1abopaTOpHBIX padorT,
OPOBOJMMBIX i KOHTPOJS U  OLEHKH, OCYHIECTBIAETCS Yy4YaCTHUKaMH
0o0pa30BaTeIbHOrO Ipoliecca HUCXOAS M3 OCOOCHHOCTEH IUIAaHMPOBAHUS H
ocHamleHuss kaOuHeta ¢Qusuku. Ilpu o3TOoM obOecmeuuBaeTcss OBIaJACHHE
OOy4aroUMMHCST YMEHUSMU MNPOBOAUTH KOCBEHHBIE W3MEpPEHHUS, HCCIEIOBAHMS
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TPOBEpPKE
MPETIOKEHHBIX THIIOTES.

Bonbmioe BHUMaHHME YIENAETCS PEIICHUI0 PAacUYETHBIX W KayeCTBEHHBIX
3agau. [lpu 3TOM anst pacd€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SBHO
3aJaHHOW (PU3MUECKOI MOJIENbIO, TO3BOJISIONINE IPUMEHSITh U3yUCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3flena Kypca, TaK M HHTETPUPYS 3HAHUS U3
pa3HbIX pasnesnoB. JJig KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKaHUsI (U3NYECKUX SIBICHUN M MPOILECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusimu DPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OOECIeYeHHI0 Y4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca
br3UKHM Ha YpPOBHE CpPEeAHEro O0IIero o0pa3oBaHus JODKEH U3y4aThCs B YCIOBUSIX
NPEeIMETHOTO KaOWHeTa (U3MKH WIM B YCJIOBHAX HHTETPHUPOBAHHOTO KaOWHeTa
NPEeIMETOB €CTECTBEHHO-HAYYHOTO IWKJIa. B kabuHere (QU3MKU TOIKHO OBITH
HeoOxoauMoe JlabopaTopHOe OOOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (QU3MKe YUEHUYECKHX MPAKTUYECKHX PaboT M JAEMOHCTPAIlMOHHOE
o0opyioBaHUE.

JleMoHCTpanimoHHOe 000OpyAoBaHne (opMHUpyeTCT B COOTBETCTBHH C
NPUHIIUTIOM MHHHMAJIbHOW JIOCTATOYHOCTH M  O0OECNEeYHMBaeT IOCTAHOBKY
NEPEYNCIEHHBIX B TporpaMMme 1o (U3WKE KIIOUYEBBIX JEMOHCTpAIMA IS
WCCIICJIOBAHUS  M3yYaeMbIX SBJICHUH H  TIPOIECCOB, OMIMPHUYECKHX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TCXHHYCCKUX TPUMEHEHUH.

JlaGopatopHoe 000OpynOBaHUE IS YUYCHMYECKHX MPAKTUYECKUX padoT
dopMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMaTuyeckue KOMIUIEKTHI
71a60paTOPHOTO O0OPYAOBAaHMS MOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U ITMGPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJE IU(POBBIX JabOpaTOpuil.

OCHOBHBIMH LIETIAMH U3Y4YeHUS (PU3UKN B 00111eM 00pa30BaHUU SBIISFOTCS :

e (QopMHpOBaHME HHTEpPECAa W CTPEMJICHHUS OOYYAIOMIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HMX MHTEIUICKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;

e (opmupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pE3yibTaTa HU3YYCHHS
OCHOB CTPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3HUKU;

e (opmupoBaHne yMeHUN OOBSCHATH SBIEHUS C HCIOJIB30BAHUEM
(bu3HUeCcKrX 3HAHUM W HAYIHBIX JIOKA3aTEIbCTB;

e (opmupoBanue mpencTaBICHUN O ponu (PUMKHU IS PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne »THX Ieneld o0ecreynBaeTcs pelIeHHeM CIEIYIOIUX 3a1ad B

nporecce U3ydeHus Kypca (pU3uKy Ha YpOBHE CPEIHETO 00IIEeTro 0Opa3oBaHus:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHsIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (U3MKY, 3JEKTPOJMHAMHKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHITh TEOPETUUYECKUE 3HAHUS IS
o0ObsicHEHUs (UBMYECKUX SBJICHUN B TMPUPOAEC U ISl TPUHATHUSA
IIPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOMN KU3HU;

e OCBOEHHME CIOCOOOB pEUICHUS pa3IMYHbIX 3aJa4 C SIBHO 3aJaHHOU
¢uznuecko MoOJENbl0, 3aJad, MOJPa3yMEBAIOIIUX CAMOCTOSITEIbHOE
co3gaHue GU3NUEeCKOW MOJENH, aIEKBAaTHOW YCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB M MPUHITUIIOB JACHCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS U TMPOBEICHUS
($u3MUeCKHX HKCIEPUMEHTOB, aHAIM3a WM HMHTEpHpeTaluu HHPOpMaluu,
OTIpeJIENICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHUE YCIIOBUU JJIsl Pa3BUTHUA YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpeaHEro oOIIero
obOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJIEINO), B
11 xmacce — 68 yacoB (2 yaca B HEZEIIO).

[Ipennaraemspiii B mporpamMmme 1o (¢uU3MKE TMEpeueHb JTa0OpaTOPHBIX U
NPAKTUYECKUX padOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJaeT BBIOOP
NpOBEJICHUs JIa0OPAaTOPHBIX pPabOT U OMBITOB C YYETOM HMHIWBHUAYATbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbI HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npupoxae. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posb 3KkcnepuMeHTa M TEOPUH B MPOLECCE IO3HAHUA IPUPOIBI.
DOKCHEepUMEHT B (PU3HKE.

MopenupoBanue (U3MYECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3uku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpA, B IIPAKTUYECKON AEATEIBHOCTH JIFOEH.

Jlemoncmpayuu

AnHanoroBele U UU(PPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBMXeHHE. OTHOCUTEIBHOCTh MEXAaHWUYECKOI'O JIBHKCHHUSI.
Cucrema orcu€ta. Tpaektopus.

[lepemMerienre, CKOpOCTh (CpefHSSI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUAIBHON TOYKH, MX MPOCKIMH HAa OCH CHUCTEMbI KOOPIMHAT.
Ciio)xeHue nepemMenieHnii U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE IMpsSMOJUHEHHOe IBrkeHHe. I paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MNyTH U TepeMeIICHUs
MaTepUabHON TOYKH OT BPEMEHHU.

CBoboaHOoe najzieHre. Y CKopeHre cBoOOTHOTO TaIeHHUS.

KpuBonuneintnoe  naBwxkeHue. J[BWKEHHME  MaTepUaIbHOW TOYKM 10
OKPYKHOCTH C IMMOCTOSHHOM MO MOAYJIKO CKOPOCThIO. YTJIOBAsi CKOPOCTh, JUHEHHAS
ckopocTtsk. [lepron u gactota o6pamenus. LlenTpocTpeMuTebHOE YCKOPEHHE.

TexHnueckue yCTpOHMCTBA M IPAKTUYECKOE NPUMEHEHHE: CHUIOMETP,
JNBH>KEHUE CHAPSJIOB, LICTIHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mogenb cucTeMBl OTCUETA, WUIKOCTPALMS KUHEMATUYECKHUX XAPAKTEPHUCTUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUI C UCTIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue aBukeHus Tena, OPOIIEHHOTO IMOJ YIJIOM K FOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOIHOTO NaJeHUs.

Hanpagnenne ckopocTu npu IBUKEHUH IO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomsi

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHUS C LEIBIO ONPEAEIICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHONIEHUS MEXAY NYTAMH, MNPOWJICHHBIMU TEIOM 34
MOCTICIOBATENILHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JNBM>KEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHune nBUKEHMS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBrxkeHus Tenaa, OporeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuamun  otHocutenbHOocTH  ['amunes. Ilepsbii  3akoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cwi. Bropoit 3akon HeroToHa
JUIsl MaTepuaabHOU TOUKU. Tpetuii 3akoH HeroToOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro Ttarorenusa. Cuna Tsbkectud. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoJibkeHusl, kaueHusi). Cumna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIBKEHUs U cuiia TpeHus nokos. Kosddumuent tpenusi.
Cuita conpoTUBIIEHUS MPU IBHXKEHUU TEJa B )KUJIKOCTH WIIH rase.

[TocTynarensHOE U BpamiaTelbHOE ABMKEHNE a0COMIOTHO TBEPAOTO TENa.

MoOMEHT cuiibl OTHOCUTENBHO OcH BpamieHus. [lnedo cumibl. YcimoBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuuecknue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue uHepIUu.

CpaBHeHHE Macc B3aUMOJIEUCTBYIOIIUX TEI.

Bropoii 3akon HerotoHa.

Nsmepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIPYTOCTH OT e OopMaIium.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U NIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBmxeHus: Opycka o HAaKJIOHHOM MIIOCKOCTH.



NccnenoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HHUKAIONIUX B MPYXKUHE U
pe3uHOBOM 00pasile, OT uxX aedopmariuu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpalEHUS.

Tema 3. 3aKkonvl cOXpaHeHUA 6 MeXAHUKE

Nmnynbe MatepuanbHOW TOYKU (Teja), CUCTEMbl MATEPUAIIbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMITYJIbCa Tejla. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Pabora cumabl. MOITHOCTE CHITHL.

Kunernueckass sHeprusi MarepuaibHOW TOouku. Teopema 00 H3MEHEHUU
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPrusl. [ToTennuanbHast SHEPTUS YIpyro
neopMupoBaHHONW  mpyxkuHbL.  [loTeHIWManpHas dSHEprus Tena  BOJM3U
NOBEPXHOCTH 3E€MJIH.

[ToTeHnuanbHple W HEMOTEHUIHMAIbHBIE  CHIIBIL. CBsi3p  paboTHI
HEMOTEHIIMABHBIX CHJI C HM3MEHCHHEM MEXaHUYECKOW JHEPrUM CHCTEMBI Tell.
3aK0H COXpaHCHHS MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckne ycTpoMCTBAa M MPAKTUUECKOE NMPUMEHEHHE: BOJOMET, KOMED,
NPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo1 MOTEHIIMATIBHOM SHEPTUU B KHHETUYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuyenue abCOMOTHO HEYNPYTOTrO yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3M pabOTHI CUJIbI C UBMEHEHHEM MEXaHHMYECKOW IHEpruu
TeJa Ha MIPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MoJjiekyasipaasi u3uKa U TEPpMOIMHAMHUKA
Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep IBHKCHHUS U
B3aUMO/JICMCTBUSI YaCTHUI[ BElIeCTBAa. MoOJieNM CTPOCHUSA Ta30B, KUAKOCTEH U
TBEPIIBIX TEJI U O0BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeiei. Macca u
pasmepsl MoJiekyi. KonnuectBo BemiectBa. [locTossHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. [llkama temneparyp
Llenbcus.



Mogens  upeanpbHoro rasa. (OCHOBHOE  YpaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOM TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTtypa Kak mepa
CpeaHEeW KWHETMYECKOW SHEPruM TEIMJIOBOrO JBWXEHHMS dYactull rasa. l[llkana
temrnieparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Knanenpona.
3akoH [laneroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduyeckoe MpeACTABICHHE HW30IMPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHE BeliecTBa, Qororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTbl 10 AUGDY3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnaens onbita ITepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpITel, WIIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSIHUS HACAIbHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

Onpenenenue Maccol BO3/lyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpPEHHI
00BEMa KOMHATBHI, JABJICHUS U TEMIIEPaTyphl BO3yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEK/y TapaMeTpaMu COCTOSIHUS pa3peKeHHOT O
rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMmonmHamuueckass cucteMa. BHYTpEeHHSAsT 3HEprusi TEPMOJUHAMUYECKON
CUCTEMBI U criocoObl e€ u3meHeHus. KonnuectBo TemaoTsl U pabota. BHyTpeHHs s
JHEprus  OJHOATOMHOIO  MJACAJIbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAs TEINIOEMKOCTh BEILECTBA.
KosmuecTBO TEmIOTHI py Temionepeaaye.

[lonsitue 006 aamabatHoM mporecce. llepBwili 3aKOH TEPMOJAMHAMUKHU.
[IpumeneHne mepBOro 3akOoHAa TEPMOJWHAMHKH K H3omporieccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTHMOCTh TPOIECCOB B MPHPOJE.

TermoBble MamuHbL. [IpUHIUIIBI JEUCTBUS TEIUIOBBIX MAIIWH.
[IpeoOpa3oBanus HSHepruM B TEIUIOBBIX MammuHaxX. KoaddumueHnt monae3noro
neicTBus TerioBor MamuHbl. [lukn KapHo m ero ko3 UIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTHYECKHE TPOOIEMbI TEIII0IHEPTETHUKHU.



TexHuuecknue yCTpPOMCTBA W MPAKTUYECKOE NPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPrUM Tela MpPU COBEPIICHUU PaOOThI: BBLIET
npoOKKU W3 OYTBUIKM TOJ JEHCTBHEM CXKATOro BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTéM TpeHUs (BUACOIEMOHCTPALIMS).

N3meneHnne BHyTpeHHEN 2HEPrun (TEMIIEpaTyphl) Tea MpU TEIIonepeaaye.

OnpiT 1Mo ananabaTHOMY pPACHIMPEHUIO BO3ayxa (OMBIT C BO3YIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPaHMS, PEAKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3Mmepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeujecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHaeHcanus. Mcnapenue u kuneHue. AOGCONIOTHASI U
OTHOCHUTEJIbHAsl BJIAXHOCTh Bo3ayxa. HacklmeHHbld mnap. YjaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHblie Tena. AHU30TPONUSI CBOMCTB
kpuctamioB. JKunkue xpucrtamibl. CoBpeMmeHHble Marepuanbl. [lnaBienuwe u
KpUCTAITU3aIMs. Y AelbHas TerioTa miasieHus. Cyonumarus.

VYpaBHeHUE TEIOBOTO OaaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYYEHHUSI COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenve npu noHM>KEHHOM J1aBJICHUU.

CriocoObl u3MepeHus BIa>KHOCTH.

HaGmronenre HarpeBaHus U IJIaBICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTAJIOB.

Vuenuueckuii skcnepumenm, 1abopamopHsie padomul

N3Mepenne OTHOCUTENIBHOM BIAXKHOCTH BO31YXa.

Paznen 4. DiiekTpoAuHAMUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ten. OJNEeKTpUYecKuil 3apsia. JlBa BuIa DIEKTPUUECKUX
3apsiioB. IIpOBOJHUKYM, OUANEKTPUKU W TMOJYNPOBOJHUKU. 3aKOH COXPaHEHUS
3JEKTPUYECKOT0 3apsiaa.
B3aumopericteue 3apsaaoB. 3akoH Kynona. ToueuHbIl 351€KTpUUECKHM 3apsil.
Onektpuueckoe nozie. Hanpsok€HHOCTE 3iekTpudeckoro nosis. [punuun



CYIIEPHO3UIMU DIIEKTPUYECKUX ITOJIEeH. JIMHUKM HANpPsKEHHOCTU BJIEKTPUUECKOTO
TOJISL.

Pabora cun  amektpocratnueckoro  mojs. Ilotennuan.  Pa3HoOCTh
MOTEHIUAN0B. [IpOBOAHUKM H AUAPAEKTPUKH B DJIEKTPOCTATHYECKOM IIOJE.
JnanekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTPOEMKOCTh TIIOCKOr0 KOHJIEHCATOPA.
DHeprus 3apsHpKEHHOT0 KOHJAEHCAaTopa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOII,
ANEKTPOMETP, DJEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE 3JEKTPONpUOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ IPUHLIUI IEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre Ha’IEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHMKH B AJIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaThuyeckas 3aluTa.

JIMPNEKTPUKH B DJIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUJIOCKOTO KOHJAEHCAaTOpa OT IUIOLIAIu
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCAaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3Mmepenue anekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannsiit 3nekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEeKTpUYECKUd TOK. YCIOBUA CYUIECTBOBAHUS DJEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuina Toka. [IoCTOSHHBIN TOK.

Hanpsixenne. 3akon Oma 17151 ydacTka IEeIH.

DIEKTPUUECKOE COIMPOTUBJIEHUE. YIEIBHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaAJIEIBbHOE, CMELMIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PaGora nsnextpuueckoro Toka. 3akoH Jlkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIIAsl CHJIa U BHYTPEHHEE CONTPOTUBIICHUE UCTOYHUKA TOKA.
3akoH OMa 1151 OJIHOM (3aMKHYTOM) 35eKTprdeckoil 1ienu. KopoTrkoe 3aMbIKaHue.

DONEeKTpOHHAsi ~ MPOBOJAMMOCTh  TBEPABIX  METAJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TemmepaTypbl. CBEpXIIPOBOJIUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX TYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBoiHHKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOLUALMUSA. DIEKTPOIIU3.



DJIEKTpUUYECKUd TOK B Tra3zax. CamMOCTOSITENIbHBIM M HECAMOCTOSATEIIbHBIN
paspsan. Monuus. [lnazma.

TexHudeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETp,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA, OIIJIEKTPOHATrpPEBATENbHBIE MNPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN THO],
TEPMUCTOPHI U POTOPE3UCTOPHI, TOTYITPOBOJHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COMPOTHUBIIECHUS WJINHIPUYECKUX MTPOBOJTHUKOB OT JIJTUHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHHs U MaTepHaia.

CwmernianHoOe COeTMHEHUE MPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIeKTpoABIKYyIIeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTAa U OlIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTH COMTPOTUBIICHUS METAJIOB OT TEMIIEpaTypHI.

[TpoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TIPOBOJIUMOCTH IHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3ydeHne cMemaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepenue 3neKTpOABMKYILIEH CUJIbl UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexrposusa.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Ki1acce OCYIIECTBISIETCS C
y4E€TOM COJEpPKATEIbHBIX MEKIPEIMETHBIX CBS3€H C KypcaMu MaTEMaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (pu3myeckas BeIMYMHA, 3aKOH,
TeOpHsi, HAOIIOJEHNE, SKCIEPUMEHT, MOJIETIMPOBAaHUE, MOJIETb, U3BMEPECHUE.

Mamemamuka: peuieHue CHUCTEMbl ypaBHEHWH, JnuHEWHas (QyHKIHS,
napabona, runepOosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMU Ha OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanndeckoe NBIKEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUbl TEIUIONEPEIayH, TEIUIOBOE PaBHOBECHE),
ANIEKTPUUYECKUE SIBJIICHUSI B )KUBOW MPUPOJIE.

Xumus: IUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TN, KUJIKOCTEH U



ra3oB, JJEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLMALUA,
rajbBaHUKa.

l'eoepacghus: B1axXHOCTh BO311yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE ABMKEHUH C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEeHHs] B TEXHUKE, MOJAIIMIIHUKU, HCIOJIb30BaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYrHe), JABUTaTelb BHYTPEHHEIO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MATEPUAIOB, B TOM YHCJIE€ HAHOMATEPUAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYWHBIN IPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, TaIbBAHUKA.

11 KJIACC

Pasnen 4. DiiekTpoAUHAMUKA

Tema 3. Macnummnoe none. In1eKmpomMazHumMHan UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBHE  TMOCTOSAHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop MarHuTHOM uWHAyKuuu. I[lpuHuun cynepno3unuu
MAarHUTHBIX T0JIeH. JIMHUM MarHUTHOW WHAyKUMH. KapTuHa JIMHUKA MarHUTHOW
UHIYKUIWHU TOJIS1 IOCTOSSHHBIX MAarHUTOB.

MaruutHOe T1I0JI€E NPOBOJHMKA C TOKOM. KapThHa JWMHMA WHIYKIIUU
MAarHuTHOTO TOJIA JIMHHOTO MPSIMOIO MPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKOM. OnbIT Jpcrena. BzanmoeiicTBue npoBOAHUKOB C
TOKOM.

Cuna Ammepa, €€ MOyJIb U HaIlpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HampaBiieHUE. J[BHKEHHUE 3apsSyKEeHHON YaCTUIIBI
B OJHOPOJHOM MarHuTHOM Imose. Pa6ora cuisl Jlopena.

SIBneHne BIIEKTPOMAarHUTHOW WHAYKUUHW. [IOTOK BeKTOpa MAarHUTHOM
MHIYKIUKU. OJIEKTPOJABIXKYIIAA CUla HWHIAYKIMH. 3aKOH 3JEKTPOMAarHUTHOMU
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mosie. OJIEKTPOABMKYIAs CHUJIa WHAYKUWUA B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJJHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTuBHOCTh.  SIBIEHHE CaMOMHAYKLIHMH. OJIEKTPOABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHbBIC
MArHUThl, SJEKTPOMArHUTHI, JJEKTPOJBUIaTENb, YCKOPUTEIH >SJIEMEHTAPHBIX
YaCTUll, UHYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOIO ITy4Ka MATHUTHBIM I1OJIEM.

JIMHMY MHIYKIIUYM MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cwibl JIopeH1la Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHONM UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCHMOCTbD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre CaMOVMHTYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3ydeHre MarHuTHOTO NOJISI KATYIIKUA C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSSHHOIO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUSA 3JIEKTPOMAarHUTHOW MHAYKIUU.

Pa3nen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHuUmMHbsle KOA€0aAHUA

Konebarenbnas  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJIEOAHUS.
["apmonnyeckue konebanus. Ilepuon, wactora, amruutyga u Qasza KoneOaHUI.
[IpyxuHHBI MasgTHUK. MaTeMaTHU4ECKUNH MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpalieHrie sHeprun Npu rapMOHUYECKUX KOIeOAHUSX.

Konebarenpubiii koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KoOJeOaHUS B
UJCATBHOM KOJeOAaTebHOM KOHTYpE. AHANOTHUS MEXIy MEXaHMYECKUMHU U
AIEKTPOMAarHUTHeIMH KoJieOanusiMu. @Dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIe0aTEILHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BbIHYKIEHHBIE MEXaHUYECKUE
Kosnebanus. Pesonanc. BeiHykIeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHMsI.

Ilepemennbiii  TOK. CUHYyCOMIANBHBIA TNEPEMEHHbIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHO€ U JCHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA H
HaIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U NMOTPEOIICHUE AIEKTPUUECKON
SHEPIruM. DKOJOTMYECKHE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPI MU B IMOBCEAHEBHOM KU3HH.

TexHnueckne yCTpPOMCTBA W MNPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JINHUU dJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojaeOaTeNbHON CHCTEMBbI (TIPYKUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronux KoiaeoaHu.

HccnenoBanre cBOWCTB BBIHYKJIEHHBIX KOJIEOAHMIA.

HaGmonenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCMMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOaHUIA.

Pe3oHanc mnpu mocienoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTHU U KOHJEHCATOpAa.

Mopenb TMHUU 3JIeKTpOIepeaayH.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTH MepUOAa MajblX KOJIeOaHWM Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl rpy3a.

HccnenoBanre mEpeMEHHOro ToOKa B IENM U3 MOCJIEAO0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpPOMAZHUMHbBLE 80IHbL

Mexanudeckue BOJHBI, ycioBus pacrnpoctpanenus. Ilepuon. CxopocTh
pacnpocTpaHeHusi W JJIMHa BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
Nutepdepentus u nudpaxiys MexaHUIECKUX BOJTH.

3Byk. Ckopocth 3Byka. I'pomkocTs 3Byka. Breicora ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUSI U3JIYYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpomarautHoit BosiHe. CBOMCTBa
AIEKTPOMArHUTHBIX BOJIH: OTPa)X€HHUE, MpeIoMIIeHUE, MoJspu3anus, Judpakuus,
unTepdepennus. CKOpocTb MEKTPOMArHUTHBIX BOJIH.

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

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHHUE OKPYIKAIOIIEH CPEIbl.

TexHudyeckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIULMHE, pajap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OObpazoBaHue U pacrpoCTpaHEHHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Te10 Kak HICTOYHUK 3BYKa.

HaGmronenre oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne narepdepeHmm u nudpakiimi MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenne cBsSI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYION H
4acTOTOU KoJieOaHU.



HccnenoBanne  CBOMCTB  DJJIEKTPOMAarHUTHBIX — BOJIH: OTpaKCHUE,
pesioMJIeHUe, Noaspu3anus, 1udpakius, HHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMosmrHelHOE pacnpOCTpaHEHUE CBETa B
oxgHopoaHou cpexe. JIyd cBera. ToueUHbIM HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI oTpaxkeHusi cBera. [locTpoeHne n3o00paxxeHUi B
IJIOCKOM 3€pKaje.

[IpenomiieHue cBeta. 3aKOHBI MpEIOMIIEHUS cBeTa. AOCOTIOTHBIN MMOKA3aTEelb
npeinomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroja MOJHOIO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro cseta. LIBerT.

CobOuparome u pacceuBaromve JuH3bl. ToHkas nauH3a. DokycHoe
paccTosiHUEe W ONTHUYecKas cuwia TOHKOW JimH3bL. [locTpoeHue u300pakeHUil B
COOMpAIOIINX U pacceuBarolIuX JMH3aX. DopMysia TOHKON JIMH3BI. Y BEJIUYCHUE,
JaBaeMOe€ JIMH3011.

[Tpenensl IPUMEHUMOCTH TEOMETPUYECKOMN ONTHUKHU.

BonnoBass ontuka. WuTepdepenuus ceta. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHUMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa cseta. JudpakumoHHas pemérka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MaKCUMyMOB TIpM NAJE€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
TUGpPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpOWCTBA M TNPAKTHUUECKOE IPUMEHEHWE: OYKH, JyMa,
doToamnmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJSPOU/I.

Jlemoncmpayuu

[IpssMOMHEWHOE pacHpOCTPAHEHUE, OTPAKEHHE M TIPEJIOMJICHHUE CBETA.
OnTudeckue TpudopsI.

[TonHoe BHyTpeHHEE OTpaxeHue. Mozens CBeToBoaa.

HccnenoBanne cBOMCTB n300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenune natepdepeHImm ceera.

Hab6mronenne nudpaxium ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue crnekTpa ¢ HOMOIIBIO PU3MBI.

[Tomy4yenue crexTpa ¢ MOMOIILI0 AUGPAKITHOHHON PEIIETKY.

HabGnronenue nosisipuzanuu CBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuwl



N3mepenue nokazaresns NperoMIEHUs CTEKIIA.
HccnenoBanue cBOWCTB M300paKEHUN B JIMH3AX.
HaGmonenue nucnepcuu cBeta.

Pa3nen 6. OcHOBBI crieMAJIbHON TEOPUH OTHOCHTEIbHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCMYECKOW  MexaHuku.  llocTymarsl
CIIEUAIBHOW TEOPHUH OTHOCHUTEIIBHOCTU: WHBAPUAHTHOCTH MOJAYJIS CKOPOCTH
CBETa B BAaKyyMe€, IPUHILIUI OTHOCUTEILHOCTH DUHILITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU M COKpALIECHUE
JUUTAHBI.
DHEPrusi ¥ UMIYJbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI“I/ISI
ITOKOA.

Pa3nen 7. KBantoBasi pusznka

Tema 1. Dnemenmol K6aHMoOGOU ONMUKU

®dotonbl. Dopmyna [lnanka cBsi3u SHEPTHU (POTOHA C €T0 YACTOTOW. DHEprus
U UMITyJbC (DOTOHA.

OTtkpeiTue u uccienaopanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dotoaddexra. YpaBHenue DiHmTeriHa st pororddekra. «KpacHas rpanuna»
doTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckre yCcTpoiCTBA M MPAKTHUUYECKOE TNpPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COMHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHElTHET0 GpoTtodddekra.

Ceeroguon.

Conneunas G6atapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -4aCTHIL.
[Inanerapnas mopmens aroma. Iloctynatel bopa. M3nydeHune u mormonieHue
¢boTOHOB TpW mepexojie aToMa C OJHOTO YPOBHS DHEPrHUM Ha Npyroil. Bumbl
cniekTpoB. CHEKTp YpOBHEH 3HEpruu atoMa BOAOpPOAa.

BosnnoBbie cBoiicTBa yactul. Bomubl ne bpoitis. KopnyckynsipHo-BOITHOBOM
TyaJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJHBI JIa3epa.

HaGmronenue nuHeRvyaThIX CIIEKTPOB U3TYUEHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomuwl

HaGmonenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JTOKA3bIBAIOIIME CJIOKHOCTh CTpPOCHMS snapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompexpeneHuro  cocTaBa
paanoakTuBHOrO wu3nydeHus. CBoiictBa anbda-, Oera-, raMMa-U3Iy4CHHUS.
BrnusiHue paainoakTUBHOCTH Ha KMBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa W HelTpoHa. HyknonHas mognens siapa ['eilizeHOepra—
NBanenko. 3apsan saapa. MaccoBoe uucio siapa. M3oTons.

Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnan. [amma-
u3NlydeHue. 3aKOH paJuOaKTUBHOTO pacraa.

DHeprusi CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. JleexT macch sapa.

SnepHble peakuuu. JleneHue U CUHTES sep.

Anepnsiii peaktop. Tepmosinepubiii cuHTe3. [IpoGnemMbl U TEPCIIEKTHUBHI
AIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACTIEKThI IAEPHON SHEPTrEeTUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertobl HAOJIIOICHHS ¥ PETUCTPALIUU SI€MEHTAPHBIX YACTHII.

dyHnaMeHTagbHbIe B3auMoAeicTBus. EnMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHu4eckne yCTpoHCTBa U MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETP, KaMmepa
Buibcona, siaepHblif peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

CU€TynK HOHU3UPYIOLIUX YACTHUII.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

HccnenoBanne TpekoB 4acTil (110 TOTOBBIM (hpoTorpadusm).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM U ACTPOPUZUKHU

Otansl pa3BUTHS acTpoHoMUU. [IpukiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMUH.

Bun 3Bé3mHoro neba. Co3Be3ausi, SpKUe 3BE3MBI, IUIAHETHI, WX BHJIHAMOC
JIBIDKCHHE.

ConHeuHas cucreMa.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk nsHeprunm CoJiHIIa W 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEePUCTUKHU. [[narpamMma «CIEKTpajbHBIM KIacCc —
CBETHUMOCTB». 3BE3ABI TJABHOM IIOCJICIOBATSILHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» [IJIs 3BE3]1 TJIABHOW MOCJIEA0BATEILHOCTH. BHYTpeHHEe CTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostounu ConHua u
3BE3/. DTambl KU3HU 3BE3.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxkenne u nBuxkenue CosHLA B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHI B sAApax
raJaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00ma. Paz0eranue rajiakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe usiryyeHue.

Macmtabnas ctpykrypa Beenennoil. Meraranakruka.

Hepeménnnie npo6iaemMbl aCTPOHOMHUHU.

Vyenuueckue nabnooenust

HaGmionenust HeBOOpYKEHHBIM TJ1a30M C UCIOJb30BAaHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJIOKEHUSI HeOEeCHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3/1Ms1 CeBEPHOro NMONYIIApUs U SIPKUE 3BE3/IBL.

Ha6monenus B Teneckon Jlynsl, mnaner, Mieunoro I1ytu.

O6o0maromniee NoBTOPEeHUE

Ponb ¢u3uku MW acTpOHOMHMUM B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
COLIMAJILHOM M 3TUYECKOM cepax AesITeIbHOCTH YeI0BEeKa, POiIb U MECTO (PU3MKH
¥ aCTPOHOMHUU B COBPEMEHHOM Hay4yHOH KapTHHE MHpA, poJib GU3UUECKON TEOPUHU
B (GOpMHpPOBAHWU TPEJCTABICHUA O (QUINYECKON KapTHHE MHpaA, MECTO
¢usznueckoi KapTUHBI MHpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABIICHUN O IIPUPOJIE.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca gusuku 6a3oBoro ypoBHsA B 11 Kilacce OCyIIECTBIISIETCS C
Y4ETOM COJEPKATEINBHBIX MEXIIPEIMETHBIX CBA3CH C KypcaMH MAaTEMaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAyYHbIH (akT, rumoresa, (puanyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOMIOACHUE, DKCIIEPUMEHT, MOJIEITUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHUE CUCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI M MX MPOEKUMU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIMI, MPU3HAKK TOJ00US TPEYrOJHHUKOB,
oTpeeNICHUE IIOMAAH MIOCKUX GUTryp U 00bEMa Tell.

buonozus: >nekTpuyeckue SBICHHUS B JKMBOW MPUPOAE, KoJIeOATEIbHBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanranuy Ha )KUBbIE OPraHU3MBL.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEJl, MEXaHU3Mbl OOpa30BaHUSl KPUCTAUNIMUECKON PpEIIETKH, CIEKTPaIbHBIM
aHaJn3.



l'eocpaghusi:  mMarHUTHBIE TIONIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX Py,
(poTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocusa: JTMHUAMA DJIEKTPOIlEpenad, TIEHEpaTOp IEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKLUMWOHHAsA II€Yb, pajap, PaguoONpPUEMHUK, TEIEBU30D,
anTeHHa, teiedoH, CBU-meub, NMpOEKIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJiHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenue yueOHoOro mnpeamera «Dusmka» Ha ypOBHE CpPETHETO OOIIETo
oOpa3zoBanus (0a30BbI YPOBEHB) JOJKHO O0ECHEUYUTH JOCTUXKEHHE CJICIYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIEC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Du3nkay TOIKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolUXCAd PYKOBOICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW MO3WUIUEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJCHUH, COOTBETCTBYIOIIHNX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PaCIIUpPEHUE >KU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pealu3allid OCHOBHBIX HaIpPaBIICHUM
BOCITUTATEIILHON JIEATEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaskaIaHCKOT0 BOCITUTAHUA:

c(hOpMUPOBAHHOCTD IPAXKTAHCKON MO3UITUN 00YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKUX TYMAHUCTUYECKUX |
JEMOKpPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX FPAXKIAHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIIEHUU B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHUE B3aUMOJIECTBOBATh C COLUATILHBIMA HHCTUTYTaAMU B COOTBETCTBUU C
uX QYHKIHMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOU JIE€ATEIIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTTUTAHMSA:

c(hopMHUPOBAaHHOCTH POCCUHCKOU IrPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIaM, JTOCTUXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIIEHWBAThH CUTYAIMIO ¥ IPUHUMATh OCOSHAHHBIC PEIICHUS,
OpUEHTHPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCJIE B
NEATENbHOCTA YUYEHOTO;

OCO3HAHHUE JJUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYeCKOr0 BOCITUTAHUSI:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAyYHOI'O TBOPUYECTBA,
MPUCYIIETO (PU3NUYECKON HAYKE;



5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K pa3IMYHbIM cepaM MnpodecCUuOHAIBbHONU IEATENbHOCTH, B TOM
YuCJIe CBSI3aHHBIM C (PU3HKOM M TEXHUKOHM, YMEHHE COBEPLIATh OCO3HAHHBINA BHIOOP
Oynymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOO0Opa30BaHUIO B 00JIaCTH
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKOH KYyJIbTYpbl, OCO3HAHHE TIJI00AIBHOTO
XapakTepa SKOJIOTMYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 11eJIeld YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacHIMpeHre OMbITa JEATeIbHOCTH JKOJOTMYECKON HalpaBiIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 (PUBHUKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHHSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUYECKOIN HAYKMU;

OCO3HAHHME LIEHHOCTH HAay4YHOW JAEsTeNIbHOCTH, TOTOBHOCTH B MPOIECCE
U3ydeHus: (QU3UKU ~ OCYHIECTBIISITH  MPOCKTHYID U HCCIEI0BATEIIbCKYIO
NEeATENIbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE TeHCTBUS
ba3oBble ornueckue aAeiicTBUA:
CaMOCTOSITETFHO ~ (OpPMYJIHPOBaTh W aKTyalM3UpOBaTh  MpodIemy,
paccMarpuBaTh €€ BCECTOPOHHE;
OTIPEIETISATh TSN ACSITETLHOCTH, 3a]]aBaTh TapaMeTPhl U KPUTEPUH HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTUBOPEYUST B  pPacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSIX;
pa3pabaThiBaTh MUIAH PEHICHHUS MPOOJEMBI C Y4ETOM aHajdu3a HMEIOIIUXCS
MaTepHAIbHBIX 1 HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICSITEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
IEJISIM, OTICHUBATh PUCKU TIOCIIEJCTBUN JESTEIHHOCTH;
KOOPJWHUPOBATh W  BBHINONHATH paboOTy B  YCIOBHSX  PEaJbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO,ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIIIUICHHE MPU PEIICHUN KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciienoBaTe/bcKue JelCTBUSA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUCBBIMHA TOHITHSIMHU W METOIAMHU
bu3nYeCcKoN HayKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JESITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pelIeHHs 3aJad (U3MUECKOTO COJEp)KaHWs, MPUMEHEHUIO Pa3IUYHbIX
METOJIOB MIO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH IO TMOJXYYCHHIO HOBOTO 3HAHUsS, €ro
MHTEpIpETaly, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3IUYHBIX Y4YEOHBIX
CUTYallUgX, B TOM YUCJIE MPU CO3JaHUU y4E€OHBIX IPOEKTOB B 00J1aCTU (PU3UKY;

BBISIBIIATH MPUUMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajadvy,
BBIJIBUTaTh THIOTE3y €€ peIIeHHs, HaXOAWTh apryMEHTHI JJIs J0Ka3aTelIbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIIEHUS 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (OPMYJIHPOBATh COOCTBEHHBIC 3a7aud B 00pa3oBaTEIBHOMN
JESTeTLHOCTH, B TOM YHCIIE TIPU U3YYCHUU (PU3UKHY;

JaBaTh OIICHKY HOBBIM CHTYaI[UsIM, OLIEHUBAThH MPUOOPETEHHBIN OTIBIT;

yMETh TICPEHOCHTh 3HAHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUraTh HOBBIE UJIEH, NIPEAJIaraTb OpUrMHAJIbHBIE TTOAXO0/IbI U PEIICHNUS;

CTaBUTb IIPOOJIEMBI U 33J1a4H, JOIyCKAIOIINE aJbTePHATUBHBIEC PEILICHUS.

Pa6ora ¢ unopmanueii:

BJIJIETh HABBIKAMM MOJyYEHUS MHPOpMAIUKU (PU3UUECKOTO COAEPKAaHUS M3
UCTOYHMKOB PpA3HbIX THUIIOB, CAaMOCTOATEIbHO OCYIIECTBIATH IOMCK, AaHAJU3,
CUCTEMAaTU3aLMI0 M UHTEPIpEeTaluio MH(OpPMAlMU pa3INYHbIX BUIOB U (opM
HpEeCTaBIICHUS;

OLIEHUBATh IOCTOBEPHOCTh UH(POPMALUH;

UCMOJb30BaTh  CpeACTBa  MHPOPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ coOJrofieHHeM TpeOOBaHMM HSPrOHOMHUKH, TEXHUKHU OE30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHs, TMpaBOBBIX M  ITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (M3MUECKOTO COJEpKaHUS B Pa3IuUHBIX (popmarax c
yu€TOM Ha3zHa4eHHUsS MHPOPMAIMH U LIEJICBON ayAUTOPHH, BIOUpPAs ONTHUMAIbHYIO
(Gopmy npeacTaBICHUS U BU3YyaTH3aIIH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1CHCTBUA:
OCYILIECTBIIAThH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIILHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud M  CMSTr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO U3JIATaThb CBOIO TOYKY 3PEHHUsI C HCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYLIECTBA KOMAHIHOW U WHIWBUIAYAIbHON
paboThI;

BbIOMpATh TEMATUKy M METOJbl COBMECTHBIX AEUCTBHM C y4€TOM O0OIIMX
MHTEPECOB U BO3MOKHOCTEN Ka)KIOI'0 YJICeHAa KOJIJICKTUBA;

IIPUHUMATh  LEIM  COBMECTHOM  JEATEJIbHOCTH, OpPraHU30BbIBATH U
KOOPJAVMHUPOBATh JEUCTBUA MO €€ NOCTHKEHUIO: COCTAaBIIATH IUIAaH JEUCTBUHU,
pacupenensiTh poiv ¢ Y4E€TOM MHEHHMM YYaCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHUKA KOMaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBAaTh MWJAEU C ITO3UIUU HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IUYHBIX
CUTYalUsX, TPOSABIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITH HMHUIIMATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE el CTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NI€ATENLHOCTh B 00JIacTU
GU3MKM W acCTPOHOMUU, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEATOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLIHsIM;

pacHIMpATh PaMKU yueOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTeHHI;

nenaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 3a peLIeHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWINH B 00JacTH
(bu3HUKHU, TOCTOSTHHO MOBHIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJILHbI HHTEJLJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABAaTEIbHOW  pedIeKCMM  KaK  OCO3HAHMS
COBEpIIAEMbIX JEHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HMX pe3ylbTaTOB U
OCHOBaAHUI;

UCIIOJIB30BaTh NMPUEMBI pedieKCUU AJis OLICHKUA CUTYalluu, BHIOOpAa BEPHOTO
pelieHus;



YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO TPUHUMATHh DEIICHUS IO UX
CHI)KCHHIO;

MPUHUMATh MOTHBBI W apTyMEHTBHI APYTHMX TMPH aHAIW3E pe3yIbTaTOB
TeSTETHHOCTH;

NPUHUMATH ce0s1, TOHMMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTBl APYTHX IMPH aHAIW3E pPe3yIbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B mporecce JOCTHIKEHUS TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOTPAMMBI
no ¢u3MKe 9 YPOBHA CpPEIHEro oOIero oo0pa3oBaHus y OOydaromuxcs
COBEPIIECHCTBYETCS AMOITMOHATIbHBIN WHTEIUICKT, TIPEATOIar Al N
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIET0 CIIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHATIBLHOEC
COCTOSIHWE, BUJCTh HAINpPaBJICHUS Pa3BUTHS COOCTBEHHOMN SMOIMOHAIIBHON Cepsl,
OBITH YBEPCHHBIM B ceOe;

CaMOpETyJIUPOBaHMS, BKIIOUYAIOMIEI0 CaMOKOHTPOJIb, YMCHHE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHME, CIIOCOOHOCTh aJalTHPOBAThCI K
OMOIMOHAIBLHBIM H3MEHEHHUSM M MPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE [EeWCTBOBATh HUCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSTHUE
IpYTHX, YYUTBIBATh €ro TMPU OCYIIECTBICHUH OOIIEHHUs, CHOCOOHOCTh K
COUYYBCTBHUIO U COINIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIOYAIOINX CIIOCOOHOCTh BHICTpauBaTh OTHOIIICHUS
C IPYTUMHU JIOJbMU, 3a00TUTHCS, TIPOSBIATh HHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konny oOyuenus B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y O0YHAIOITUXCS YMEHHIA:

JEMOHCTPUPOBATh HA MpPUMEPaX POidb U MECTO (U3UKU B (POpMUPOBAHUU
COBPEMEHHOM HAay4YyHOW KApPTUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKOU IEITEIbHOCTH JIOIEH;

YUUTHIBATh TPAHULIBl MNPUMEHEHUS] H3YUYEHHBIX (PU3MYECKUX MOJEIICH:
MaTepHalibHasi TOYKa, MHEPITUAIbHAS CHUCTeMa OTcuéTa, abCONMIOTHO TBEPAOE TEIO,
WJICAIBHBIN Ta3, MOAEIN CTPOCHHS Ta30B, )KUIAKOCTEHM W TBEPABIX TEJ, TOYCUYHBIN
ANEKTPUUYECKUI 3aps]l PU pelIeHnU (PU3NUECKUX 3a/a4;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISPHO-KMHETUYECKOM TEOPUU CTPOCHMS BEIIECTBA U



AJEKTPOJUHAMUKHA: PAaBHOMEPHOE W  PAaBHOYCKOPEHHOE  MOPSIMOJUHENHOE
JBIDKEHHE, CBOOOJHOE TAaJIeHHE TeJ, JBM)XEHUE MO0 OKPYKHOCTH, HHEpIIHUs,
B3auMojiercTBue Tel, Auddy3usi, OpOyHOBCKOE JBUKEHUE, CTPOCHHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKICHUH ), TETIOBOE
paBHOBECHE, HCHAPEHHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTALIM3ALMSA, KUIECHUE,
BJIAJKHOCThH BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a MPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZ€, CBS3b MEXAY NapaMeTpaMy COCTOSIHMSI Tra3a B  HM30MpOolieccax,
AIEKTPU3ALUS TEJI, B3aUMOJICHCTBUE 3aPsII0B;

OTMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3YS (PU3MUecKrue BETUYUHBI:
KOOpAWHATA, MyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHuia,
UMITYJIC Tejla, KUHETUYECKash SHEPrusi, MOTCHIMAJIbHAs dHEPrusi, MEXaHU4YecKas
paboTa, MexXaHWYeCKass MOIIHOCTh;, TMPU OINUCAHUM TPABUIBLHO TPAKTOBATH
(bU3UYECKUI CMBICT HCIOJIB3YEMbIX BEJIWYUH, WX OOO3HAYCHUS U CIUHUIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEJIIMUMHY C JAPYTUMU
BEJTMYMHAMH;

ONUCHIBATh M3YUYEHHbIC TEIJIOBBICE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONBb3ysl (U3UYECKHE BEJIMYMHBI: JaBJICGHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOTO ABUXKEHHUS MOJICKYJ, CPEIHEKBAApATUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs HHEprus, padoTa rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUSI TEIJIOBOTO JIBUTaTessl; NpPHU OMUCAaHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHM CMBICT HCHOJIB3YEMBIX BEIWYUH, HX
0o0O3HaueHUsT W EAUHUIIBI, HAXOAUTh (OPMYJBI, CBS3bIBAIOIIME JaHHYIO
(Gu3MYECKYI0 BEJIMUMHY C IPYTUMU BEIMYUHAM;

OMUCHIBATh U3YUEHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3NYECKHe BETUUYHMHBI: AJICKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJIE, HAMPSKEHHOCTh MOJIS, MOTEHUIHAN, Pa3HOCTh MMOTEHIIUAJIOB;
IpU OINKCAHWM TPABWIBHO TPAKTOBAaTh (PU3MUECKHM CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHHS M E€JIMHHUIIBI; YKa3biBaTh (OPMYIbI, CBS3bIBAIOIINE
JTaHHYI0 (U3HYECKYIO BEJIMUMHY C IPYTUMHU BEIMYUHAMU;

aHANMM3UPOBATh (PU3UYECKUE TPOIECCHl U SBICHUS, UCIONB3YS (U3UUECKHUE
3aKOHBI ¥ MPUHIUIBIL: 3aKOH BceMUpHOTO Tarotenus, I, I u Il 3akonsr HeroToHa,
3aKOH COXPAaHEHUsS MEXaHMYECKONM HHEPIruH, 3aKOH COXpPAaHEHUsS HMIIYJIbCa,
MPUHIHUI CYNEPHO3ULUHA CUJ, NPUHUMUI PABHONPABUS HWHEPUHUATIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYK0 TEOPHUIO0 CTPOCHHS BEIIECTBA, Ta30BbIE
3aKOHBI, CBS3b CPEIHEN KMHETUYECKOW YHEPIUU TEIUIOBOTO JIBUKEHHUSI MOJIEKYII C
aOCOIOTHOM TeMIlepaTypoi, MEePBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
AJEKTPUYECKOrO 3apsaa, 3akoH KynoHa, mpu 3TOM pasiauyaTh CJIOBECHYIO
bOpMyYyITHUPOBKY 3aKOHA, €0 MAaTEMAaTUYECKOE BBIPAXKEHHUE W YCIOBUS (TPaHULIbI,
00J1acTH) IPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JCHCTBUSA MAIlIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO UCIOJIH30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh OKCIIEPUMEHTHI IO MCCIEAOBaHUI0 (PU3NUECKUX SIBICHUU U
MPOIIECCOB C HCMOJb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHUM, TpPHU 3ITOM
dbopmynupoBaTh MpodiieMy/3ajadyy U TUMOTE3Y Y4eOHOro  AKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOpYIOBaHUS, MPOBOIUTH OIBIT U
bopMyITHUpPOBATH BHIBOJIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NUCCKUX BEIIMYWH, TIPH
ATOM BBIOMpPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/bI OIEHKH MOTPEITHOCTENH U3MEPEHUI;

UCCIEJIOBATh  3aBUCUMOCTH  MEXAy  (U3WYECKUMHU  BEJIMYMHAMU  C
UCIIOJIb30BAHUEM TPSMBIX HU3MEPEHUM, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKCUpoBaTh pPE3yNbTaThl TMOJYYCHHOW 3aBUCHUMOCTH (PU3MUECKUX BEJIUYUH B
BU/JIe TaOauIl U TpadKOB, JI€JIaTh BHIBOJIBI IO Pe3yJIbTaTaM HCCIICI0BaHUS;

co0Jiro1aTh MpaBwiia 0€30MacHOro TpyAa MpHU MPOBEACHUM UCCIEIOBAHUMA B
paMKax ydeOHOro JIKCIIEpUMEHTa, Y4YEOHO-HUCCIEOBATEIbCKON M TPOEKTHOM
JIEATEIbHOCTH C HUCIOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO
000py10BaHMS;

pemiatb pacy€THBIE 3aJa4d C SBHO 3aJlaHHOM (DU3UYECKON MOJIETbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBHS 3a/1auu
BbIOMpATh (PU3UYECKYI0 MOJIEINb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOoOXOUMBIE ISl €€ pelleHus, MPOBOAUTh PACUETHl U OLIEHUBATH PEATHHOCTD
MOJIYYEHHOT'0 3HAYeHUS (PU3UUECKON BEIMYUHBI,

peniaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUUECKH HEIIPOTHBOPEUUBYIO
[IEMOYKY PACCYXIACHHM C OMOpOi Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uvecKue sIBJICHNUS,

UCIIONIb30BaTh ~ MPU  PEIIGHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEJICTABICHUSI yUeOHOW M HayYHO-TIOMYJISIpHOW MH(POpPMAIIUU, TTOJTYYCHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TOTyIaeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOW KU3HH
JUTsl o0ecriedeHus: 0e30macHOCTH MPU OOpaIeHuu ¢ TPHOOpaMu U TEXHUUYECKUMH
YCTPOMCTBAMH, /JIsI COXPAHEHHUS 3I0POBbA U COONIOJECHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAKOIIEH Cpelie;



paboTaTh B TIpyNIlE€ C BBIIOJHEHUEM paA3JIMYHBIX COLMAJIBHBIX PpOJIEH,
IUIAaHUPOBATh padOTy TPYyNIlbl, PalHUOHAIBHO paCHpenessiTh OO0S3aHHOCTH U
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh C(HOPMUPOBAHHOCTD Y OO YyUaIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMECHHOM HAy4yHOU KAapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJOTUH, B MPAKTUYECKOH AEATENBHOCTU JIOJIEH, LEJOCTHOCTh M €AMHCTBO
(u3nuecKol KapTUHBI MUDA;

YUUTHIBATh TPaHUIBl TPUMEHEHHUS] U3YYCHHBIX (U3UYECKUX MOJCIICH:
TOUCYHBIN AMEKTPUUECKUI 3apsijl, Jy4 CBETa, TOUCUHBIM UCTOUHHMK CBETA, SACpHAs
MOJIeNIb aTOMa, HYKJIOHHAas MOJeNb aTOMHOIO Sifjpa MpH pElIeHUH (PU3NYECKUX
3a1ay;

pacno3HaBath (pU3MYECKUe SABJICHUS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHI U KBAHTOBOW (DU3MKHU: DJIEKTPUUYECKAs] IPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEMCTBHUS TOKa, B3aMMOJICHCTBUE
MarHuTOB, DJEKTPOMArHUTHAs WHAYKIUSA, JIeWCTBME MAarHUTHOTO TOJS Ha
IPOBOAHUK C TOKOM W JBIDKYIIMMCS 3apsll, dJIEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, TPAMOJIMHEITHOE pPACIPOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIICHHUE,
uHTepdepennus, audpakuus W TOJNSApU3ALMS  CBETa, JUCHEPCHs CBETa,
doToanekTpuueckuii 3pdext (pororddekrt), cBeToBOE aBlieHHE, BOZHUKHOBEHHE
JUHEWYaTOro CIEKTpa aromMa BOJOPOJA, €CTECTBEHHas MW HCKYyCCTBEHHAas
Paauo0aKTUBHOCTH;

ONKUCHIBATh W3YUYEHHbIE CBOWCTBA BELIECTBA (DJIEKTPUYECKUE, MAarHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  Pa3IW4YHbIX  Cpel) W
AIIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI), HCIONB3YS (PU3NYECKHE BEITUYUHBI:
ANEKTPUUYECKUI 3apsil, CHJIA TOKA, AJIEKTPUUYECKOE HAIPSKEHUE, AIEKTPUUYECKOE
COIPOTUBJICHHUE, PAa3HOCTh MMOTEHILIMAIOB, 3JIEKTPOJABIKYIIAs cujla, paboTa TOKa,
WHIYKIHUS MarHUTHOrO mMojs, cuia Amnepa, cuia JlopeHua, MHAYKTUBHOCTD
KATYIIKH, 3HEPrusl 3JEKTPUYECKOTO0 M MAarHUTHOIO IIOJIEH, MEpUOJ M YacToTa
KonebaHuil B KojebaTeaIbHOM KOHTYpe, 3apsii M CWiIa TOKa B IIpolecce
FapMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHWi, (OKyCHOE pacCTOSIHHE H
ONTUYECKAasl CWJIa JIMH3bI, MPU ONHCAHUU MPABUIBHO TPAKTOBATH (PU3HUECKUI
CMBICI HCIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUEHUSI M €JUHUIIbI, YKa3bIBaTh
GopMynbl, CBS3BIBAIOIIME JIAaHHYI0 (PU3MYECKYI0 BEIUYMHY C JAPYTUMH
BEJINYMHAMU;

ONMCHIBaTh H3YyYEHHbIE KBAHTOBBIE SBJIEHUS W IPOLECCHI, HCHOIb3Ys
du3nUecKue BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPrUsl CBA3U
aTOMHBIX SiFIep, NpPU ONUCAHUM TMPABWIBHO TPAKTOBAaTh (HU3UUYECKUN CMBICI
WCIIOIb3YEMbIX BEIUYUH, UX O0O3HAYEHWS] W EIUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JIaHHYI0 (U3UYECKYIO BEIMYMHY C JPYTMMHU BEJIMYMHAMH,
BBIYUCIISTh 3HAaUCHUE (DPU3NUECKON BEITMUYNHBI,

aHAJTU3UPOBATh (PU3UYECKUE MPOLIECCHl U SBJICHUS, UCIOIb3Yys (Puznueckue
3aKOHBI M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MapaIeIbHOrO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jkoyis—JIeHna, 3aKOH BJIEKTPOMAarHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKEHUSA
CBETa, 3aKOHBI MPEJIIOMJICHUS CBETa, ypaBHeHUe ODuHINTeHHa s Gotodrddekra,
3aKOH COXPAHEHHUSI SHEPrUH, 3aKOH COXPAHEHHUS HMIYJIbCA, 3aKOH COXPaHEHMHS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO yucia, Mmoctynarsl bopa,
3aKOH PaJIMOAKTUBHOIO pacmnaja, Mpyu 3TOM pa3iinyaTh CJIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAKEHHE M YCJIOBHUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH;

ONpEeAEsATh HAMPABICHUE BEKTOPAa UHAYKIIMHM MAarHUTHOIO TOJIsi TPOBOJAHUKA
C TOKOM, CUJibl AMrniepa u cuiibl JIopeHna;

CTPOUTH M OIKMCHIBATh H300pa)KEHHE, CO37aBaeMOE€ IUIOCKHM 3€pPKajoM,
TOHKOM JIUH30M;

BBIMIOJHATh JKCHEPUMEHTBHI 0 HCCIENOBAaHUI0 (U3UYECKUX SIBICHUUA W
IPOLIECCOB C HCIOJB30BAHUEM IMPAMBIX M KOCBEHHBIX H3MEPEHUM: MpPU ITOM
dopMmynupoBaTh mpoOieMy/3ajady U TUIOTE3y Y4YEOHOro  AKCIEpPUMEHTA,
coOUpaTh YCTAaHOBKY W3 TMpPEIOKEHHOTO O0O0pYIOBaHHUSA, MPOBOAUTH OIBIT MU
(bopMynHpPOBaTH BEIBOJBL;

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE U3MEPEHHS (PU3NUYECKUX BEIUYUH, TIPH
ATOM BBIOMpATh ONTHUMAIBHBIN CMOCOO0 M3MEpPEHHS U HWCIOJIH30BAaTh W3BECTHBIC
METOJIbI OLIEHKH MOTPENTHOCTEN N3MEPECHUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH C  HCIOJIB30BAHUEM
OpSMBIX HM3MEPEHWI: MPU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH
PE3yNbTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIE TAOIHUI] U
rpaduKoB, AeNaTh BHIBOABI IO pe3yabTaTaM UCCIEIOBAHMS;

coOmroaTh mpaBuiia 0€30MacHOTO Tpyda MPHU MPOBEACHUN HCCICAOBAHHI B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, YYeOHO-MCCIIeIOBATEICKOH W TMPOEKTHOM
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWCTB U J1aDOPaTOPHOTO
000pyT0BaHMS;

pemaTth pacy€THble 3aJayd C SIBHO 3aJaHHOM (DU3MYECKOW MOJIEIbIO,
UCIIONIb3YS (PM3UYECKUE 3aKOHBI U TIPUHIINIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4d
BbIOMpaTh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3UYECKUE BEIUYUHBI U (POPMYIIbI,



HeoOXonuMble NIl €€ pelleHUs, NPOBOAUTH Pacuy€Tbl U OLIEHUBATh PEATbHOCTb
MOJIYYEHHOI'0 3HAUeHHsI (PU3HUECKOU BEINYMHBI,

pelaTh KaYeCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKA HENIPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHUU C ONOpPOM Ha H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuzuUecKkue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  pEIIeHHH  y4yeOHBIX  3ajad COBpPEMEHHBIE
UH(OPMALIMOHHBIE TEXHOJOTUU JJIs TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUU
U TIPEJICTAaBICHUSI yUeOHOM U Hay4YHO-TIOMYJISIpHOM MHPOpMaLUHU, MOJTYYCHHOU U3
Pa3ITUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJIy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh MPUHIUIBI JACHCTBUS MAlIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBHUS MX O€30MACHOIO MCIIOJIb30BaHUSI B MOBCEIHEBHOM
KU3HU;

OPUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO MHpA, B pa3BUTHE
TEXHUKH U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
Uit o0ecrieyeHus: 6€30MacHOCTH MpU O0pallleHUH ¢ MPUOOPaMU U TEXHUUYECKUMU
yCTPOMCTBAaMU, JJIsl COXPAHEHUS 3I0POBbSI U COOIIOACHUS HOPM IKOJIOTHYECKOTrO
IIOBEJICHUS B OKPYKAIOLIEN Cpele;

paboTaTh B TIpyNIe C BBHIIOJIHEHUEM pa3jMYHBIX COLUAIbHBIX pPOJEH,
IUIAHUPOBaTh pPadOTy TpyNmbl, pPALMOHAIBHO pacCHpPeleNiaTh OO0S3aHHOCTU U
IUIAHUPOBATh IEATEIIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJleKBAaTHO OLICHUBATH
BKJIa/l K&KJI0T'0 U3 YYaCTHUKOB I'PYIIIbI B PEIICHUE PACCMaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM ugposbie
Ne i/ pasi Konrpoasubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. ®PUBUKA U METO/JIbI HAYYHOI'O IO3HAHUSA
bu6mmorexa [IOK
1.1 ) 2
VISHIA B METOZGL HAYIHOTO HOSHARMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Aunaica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHPI COXATICHIDL B MEXaruie https://m.edsoo.ru/7f41bf72
Utoro no pazueny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUNHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEpMOMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMS BEIIECTBA. 5 bubnuorexa [IOK
' @Da30BbIE NEPEXOBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznen 4. JIEKTPOJAUHAMUKA

bubmmoreka [IOK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkHM B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpeax https://m.eds00.ru/7f41bf72
Hroro mo pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

11 KJIACC

Kosnu4yectBo yacos DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM u@poBbIie
Ne i/ pasi Konrpoabubie | IlpakTHyeckue (1dpp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazpen 1. DJIEKTPOANHAMUKA
11 MaruautHoe nose. DJeKTpOMarHUTHasI 11 1 3 bubnnorexa [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4ecKUe U JIEKTPOMArHUTHBIC bubnuorexa [JOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKue U JIEKTPOMArHUTHBIC bubnuorexa [JOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCUTEJIBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Uroro mno pazueny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubmuoreka [JOK
4.1 DNeMEeHThl KBaHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToMa 4 bubnuorexa [IOK



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

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

4.3 ATOMHOE PO

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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3ZUKHU

5.1 DneMeHTbl aCTPOHOMHUU U acTPO(DU3UKHI 7 EtTrSsJ:I/I;Ir?].T:(TS?)(I)_.[ :3/I§f41097c
Hroro no pazneny 7
Paznen 6. OBOBIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnll;l rzf:c;;ig :3/I§f41c97c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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




IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE

Ne ara nuppoBbIe

Tema ypoka Konrpoabubie | IIpakTuyeckue o op
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE

padoThl padoTsbI
pecypchl

®u3nKa — HayKa O IPUPOJIE.

1 Hayunrie MGT(})H);LI HOSH;)HI/M 1 bubnmorexa LHOK

> https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIEero MUupa
Ponb u Mecto pusuku B

9 (hopMuUPOBaHUHN COBPEMEHHOMN 1 bubnmuorexa [JOK
HAay4YHOM KapTUHBI MUpPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITEIBbHOCTH JIOIEH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubnmuorexa [JOK
nBrokeHus. [lepemenienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE 1 bubnnoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE majeHue. Y CKopeHue 1 bubnunoreka [JOK
CBOOOJHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe TBUKEHUE.

7 I[I]:I/I)KGHI/IC MaTepHaabHOM TOYKH 1O 1 bubmiorexa LOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH [ anuies. 1 bu6mmoreka [JOK



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

NHepuuanpHble CUCTEMBI OTCUETA.
IIepsbiii 3axkoH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHuun

bubmmoreka [IOK

o CYNEpHOSHILHH Cit1. BTOpo ?aKOH https://m.edsoo.ru/ff0c3be8
HproTona nmst MaTepuaibHOW TOUKU

10 Tperun 3akon HetoToHa 1u1st bubnuorexa [JOK
MaTepHUaTbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TsKecTH. [lepBas kocmMudeckas bubmmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmuotexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoagduumeHnt Tpenus.

13 Cuna cgnpomBnefy(}; ;[pn ,I[BI/I];KGHI/II/I bubmmorexa [TOK
TeNa B KHAKOCTH HIIH rase https://m.edsoo.ru/ff0c3f76
[TocTynarenbHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [JOK
MowmenT cuibl. [lnevo cuibl. YcenoBus https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEPOTO TeNa
Nmnynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnnoreka [JOK
Nmmynsc cuiibl. 3aKOH COXPaHEHHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBMKEHHE
PaGoTta 1 MOIITHOCTB CHITBIL.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 06 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEpruun

17 [loTreHunanbHas SHEPTHUsL. bu6mmoreka [JOK



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

[loTenumanpHast SHEPTUS YIIPYTO
ne(GopMHUPOBAHHOW TIPYKHUHBI.
[ToTrenumansHas SHEPrHs TeIa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe ¥ HEMOTEHIINATIBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIIMAJIBHBIX CHUJI C H3MEHEHUEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopnast pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
M3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PACTSKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponbHas padoTa mo teme
«Kunematuka. JIlmHamMuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE»

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

21

OcHOBHBIE MOJ0XKEHHS MOJIEKYIISIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE
nsuxenue. uddysus

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

22

XapakTtep ABMKECHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Moenu cTpoeHus ra3oB, )KUIAKOCTEN
U TBEPIBIX TEN

23

Macca MOJICKYII. KomunuectBo
BemiecTBa. IloctosHHAas ABoraz[po

24

Tennosoe paBHoBecue. TeMmneparypa
u e€ usMmepenue. lllkana remmneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoJroTHast TeMIeparypa Kak Mmepa
26 CpeaHEN KUHETUYECKON SHEPrUuun bubnuorexa [JOK
JBAKECHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanpToHa. ["a30BBIC 3aKOHBI
JlabopaTtopnast pabota
28 «MccnenoBanmne 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
pa3peKeHHOTO Tra3ay
29 H3omporiecchl B ueaabHOM ra3e U ux bu6mmoreka [JOK
rpaguvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U
30 criocoOnl e€ m3meHeHus. KomnuaectBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOIO U/1€aIbHOTO
raza
bubnuoreka [JOK
31 Buzet tennonepenasin https://m.edsoo.ru/ff0c5¢36
VY enpHas TENIOEMKOCTD BEILIECTBA.
32 K(I)[J'II/ILIGCTBO TEIUIOTHI IIPH B bubmiorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanadaTHbIN MpoIiece
33 IlepBrlii 3aKOH TEPMOJAMHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30IIpoLeccaMm https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTs nporeccoB B bubnuorexa [IOK



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

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHN

https://m.edsoo.ru/ff0c6230

[Tpunnun geiicteus u K11 renosoit

bubmmoreka [IOK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapnao u ero KI1/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTHKH

38 O6o0matomuii ypok «MosekyspHas bubnuorexa [JOK
¢usuka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbnas pabora o teme

39 «MonekynspHas pusnka. OCHOBBI brbmmorexa [OK

Y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHIEHCAITHSI. bubnuorexa [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTB BO3ayxa. HackIIeHHbIH bubmmorexa LIOK

yxa https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammueckue u

42 amopdHbIe Tela. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTaLIoB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTAIUTA3ALIHSL.

43 VaenpHasi TeoTa MJIaBJICHUS bubmmorexa [JOK

s ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 b 0
PABHCHHE TRILIOBOTD baea https://m.edsoo.ru/ff0c6820
45 DnekTpu3aius Tei. DNeKTPUIECKUU bubnmoreka [JOK

3apsn. I[Ba BUJA SJICKTPUICCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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

3apsI0B

[IpoBOHUKH, TUBNEKTPUKHU U

46 MOJTYITPOBOIHUKH. 3aKOH COXPaHEHUS bubmorexa LHOK
https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsijia
B3aumoencrBue 3apsiioB. 3aKkoH
47 Kynona. ToqequI/I};neKTquGCKHH“ Bubnuorexa LIOK
https://m.edsoo.ru/ffOc6ce4
3apsin
Hanpsisk€HHOCTB 21EKTPUYECKOTO
48 nons. [IpuHnmn cyneprnosunun bubnnorexa [JOK
AIEKTPpUYECKUX Toseu. JInnun https://m.edsoo.ru/ffOc6df2
HAINPSKEHHOCTH
PaboTa cuit aeKTpoCcTaTHYecKOro
49 MOJIL. HOTGHHI/I&J‘I?P&SHOCTB bubmorexa [JOK
https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[IpoBOTHUKY U JUDTIEKTPUKH B
50 SHI)CKTPECTaTI/I‘I:([JKOM n(f)ne. bubmorexa HOK
https://m.edsoo.ru/ff0c7018
JysnexTpuueckas IpOHULIAEMOCTb
. bu6mmoreka [JOK
>1 dnekrpocikocts. Korjencarop https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOHJIEHCATOpa. DHEprus 3apsiKEHHOTo bubmotera [JOK
https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
53 JlaGopaTtopHas pabdorta "M3mepeHue
ANEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMMMPOBAILHOTO

ammapara, CTpyHHOIo IpUHTepa.
DnexTpocTaTHUecKas 3aluTa.
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3azemiieHHE AIIEKTPONPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conpotusnenue. 3akon Oma mis
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
MPOBOIHUKOB. JIaboparopHas pabota
«M3ydeHne cMemanHOro COSAMHEHUS
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOIITHOCTH IIEKTPUUECKOTO
Toka. 3akoH Jlxoyns-JIenua

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma ay1s1 TTOJTHOH (3aMKHYTOM )
anexktpuueckol nenu. Kopotkoe
3ambikanue. JlabopatopHas pabota
«3mepenue I/1C nctouHuka ToKa U
€ro BHYTPEHHETO CONPOTUBIICHUSD)

0.5

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

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAJLIOB OT
Temreparypbl. CBEpXIpOBOAUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBoMCTBa AIIEKTPOHHBIX ITyYKOB

61

[TomynpoBoiHUKH, WX COOCTBEHHas U
pUMecHasi poBoaAUMOCTh. CBOUCTBA
p—n-nepexona. [TonynpoBoJHUKOBEIE
puOOpHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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DNEeKTpUUECKUU TOK B pacTBOpax 1
paciiaBax 3J1€KTPOJIUTOB.

bubmuoreka [JOK

62 DNEeKTPOTUTHYECKAs TUCCOLIUALIMSL. 1 https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUUECKUU TOK B razax.

63 CaMocTOATENbHBIN 1 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psaa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubnuorexa [JOK
«ONEKTPOIMHAMUKAY) https://m.edsoo.ru/ff0c88be
KonTtponpHas padoTa mo teme

66 «Qnekrpocraruka. [locTosHHbIN 1 bubnuorexa [JOK
3eKTpuueckuid Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

67 PezepBubiit ypok. KonTposibHas 1 bubnuoreka [JOK
pabora no Teme "DneKTpoAMHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O600matomui ypok 1 bubnuoreka [IOK
o remam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jrj;n Tema ypoxa Bcero Konrpoaprkie | Hpakririeckite i[:;:eﬂnﬂ :gg)a22§:Tenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI U UX

1 B3auMo/jieiicTBMe. MaruutrHoe 1oJie. 1 bubmmoreka [IOK
Bexrop MarHuTHON MHAYKUMH. JInHUN https://m.edsoo.ru/ff0c9778
MarHATHOM UHAYKLIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bu6mmorexa [IOK
B3anmopaericTBre mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuorexa [JOK
MarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO MOJIsI HA
MPOBOJHUK C TOKOM. Cuiia Ammepa.

4 Jlaboparopnas pabora 1 1 bubnunoreka [JOK
«UccaenoBanue nerucTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha PaMKy C
TOKOM»

JleiicTBre MAarHUTHOTO TOJIA Ha

5 JBUKYILYIOCS 3apsPKEHHYIO YaCTHILY. 1 bubnunoreka [JOK
Cuna Jlopenra. PaboTa cumibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUS. [loTtok

6 BEKTOpa MarHUTHON MHIyKuuu. D/1C 1
WHJYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU



https://m.edsoo.ru/ff0c9778
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nHaykuuu Papanes

JlabopaTtopHnast pabota
«HccnenoBanue sBICHUS
BHCKTpOMaFHI/ITHOI\/JI HUHIAYKIUW

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

NuayKkTuBHOCTSH. SIBIEHUE
camouHaykuuu. DJ1C caMOMHAYKIUY.
DHEeprusi MAarHUTHOTO TTOJIST KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIe

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

TexHnueckue ycTponcTsa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHMTHI, 3JIEKTPOIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs 1I€Yb

10

O6o06maromuii ypok «MarautHoe
noJie. DIEKTPOMArHUTHAS WHITYKITHSD

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

11

KonTtponbHas paboTa mo teme
«MarauTHoO€ I0JI€E.
DneKTpOMarHuTHast UHTyKITHSDY

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

12

CB0OOTHBIE MEXaHUYECKUE
kosnebanus. 'apMoHnyeckue
KoJjebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIEOaHUH.
[IpeBpaienue sHepruu

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

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JUTUHBI HUTU M Macchl rpy3a»

14

Konebarenbubid KOHTYp. CBOOOIHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820
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OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIY MEXaHUYCCKUMU U
OJICKTPOMAriMTHBIMU KoJe0aHusIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHCPIrur B UACAIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxaromux
KoJeOaHusx. BelHyXI€HHbBIE
MexaHn4JecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHI)Ie
KoJIeOaHus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid TOK. CUHYCOUIATbHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICUCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U
HaMpsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoacTso,
nepenava u notpedieHue
ANIEKTPUYECKOM SHEPTrUn

19

YCTpOHCTBO U IPAKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa MepeMeHHOro TOKa,
JIMHUH dJIEKTpoIepe1ad

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

20

OKOJIOTUYECKHE PUCKHU IIPH
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnosib30BaHus
JIEKTPOIHEPTHH B TOBCEIHEBHON
KU3ZHU



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

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHsie 1 MPOJIOJIBHBIE BOJIHbI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. Boicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 cBOWCTBA M cKopocTk. [1Ikana Bubnuorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguOCBI3U U
24 TeneBuaeHus. Pazsurtue cpencts
cBs3U. Pagnosiokamus
o5 KonTtponsHas padota «Konebanus u bubnuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJIHOM CpeJie. bubnuorexka [JOK
ToueuHsblit ICTOUYHMK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeta. 3aKOHbI
27 oTpaxkeHus cera. [ToctpoeHue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paX€HUH B IJIOCKOM 3epKaje
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnunoreka [JOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffocd7f6
OTpaXKCHHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTels MPEJIOMIIEHUS CTEKIIAa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [Toctpoenue nzoOpakeHuii B bubnuorexa [IOK
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nuH3e. PopMysia TOHKOM JIMH3HI.
YBenuueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTtopHnast pabota

31 «MccnenmoBanue CBOMCTB
M300paXCHUI B JIMH3AX)
Hucnepcus cBera. ClI0KHBIN COCTaB
39 6enoro csera. Ller. JlabopaTopHas
pabora «Habnronenue nucnepcuu
CBETa»
33 NnuTtepdepenmus creta. Judpaxius bubnnorexa [JOK
ceeta. [ludpakumronnas pemerka https://m.edsoo.ru/ff0ced22
34 [TorepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue MpuOOPHI U YCTPOUCTBA U
yCIIOBUSA UX O€30MMaCHOTO IPUMEHEHUS
I'panu1pl MPUMEHUMOCTH
36 KJ1IacCu4ecKor Mexanuku. [loctynarsl bubmuorexa [JOK
CIICIMATIbHOU TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHe BpeMEHH U COKpaIlcHUE bubmorexa [IOK
P P https://m.edsoo.ru/ff0cfa42
JUTMHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
. bubmuoreka [JOK
38 yacTUIbl. CBSA3b MacChl C SHEPTUEH U
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPIusl MOKOs
KonTponpHas padora «OnrTuka.
. bubmuorexa [JOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf6f0
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®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
Y UMITYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIE0BAHNE Bu6 LIOK
HOIMoTEKA
41 .0 A.T.
(poros(pexra. Onbrrr https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl poTodddexTa. YpaBHeHHE
42 BH‘HmTeI(f‘Ha )In(l;b(bOToaq)qI:eKTa brbmmorexa [OK
' https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gporordpdexra
JlaBnieaune cBera. OnbiTel [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTBa U
MPaKTUYECKOE MPUMEHEHHE:
44
(dboTormeMenT, GOTOIATIHK,
COJIHEUHas OaTapesi, CBETOINO
45 Pemenue 3agau no reme «J€MEHTBI bu6mmoreka [JOK
KBAHTOBOM OIITHUKH https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccessHUIO 0-4acTHIL bubmiorexa LOK
pOOP p ' https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaelb aToMa
bubnuoreka [JOK
47 I1 b
OCTyJIaTHl bopa https://m.edsoo.ru/ff0dOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 I I/I}II'IIIG exoJie aTOMEIlH co HOql)"O OBHA bubmiorexa LIOK
p pexOA . g P https://m.edsoo.ru/ffOdOafa
SHEPruu Ha Apyroi. Buabl ciekTpoB
BoaHoBEIE cBOMCTBA YacTUll. BOJIHBI
. R bubmuorexa [JOK
49 ne bpounnsa. KopnyckynspHo-

BOJ'IHOBOI/IV,Z[yaJ'II/BM. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>XKACHHOC U3JIYYCHHC

50

OTKpbITHE PaTMOAKTUBHOCTH. OTIBITHI

Pesepdopraa no onpexnenenuto cocraBa

PaAOAaKTUBHOI'O U3JIYYCHUSA

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CporictBa anbda-, 6era-, ramma-
n3inydeHus. Biusaaue
PaJIMOAaKTUBHOCTH Ha )KMBBIC
OpTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
Nzotomel. Ansda-pacna.
DNEeKTPOHHBIM U IO3UTPOHHBIN OeTa-
pacnan. ['aMma-uzinydeHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsS31 HYKJIOHOB B sijIpe.
Snepusie peakunu. SAnepHbId
peaktop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIACPHOU
SHEPTETUKHU

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

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
PErucTpamu 3J€MEHTAPHBIX YaCTHII.
Kpyrasiii cton «®yHnameHTanbHble
B3auMoaeucTBUA. EquHCTBO
(bu3MuecKOU KapTHUHBI MUPa»

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

55

Dtanbl pa3BUTHS ACTPOHOMUH.
[IpuknagHOE 1 MUPOBO33PEHUECKOE
3Ha4YE€HHE acCTpOHOMUU. Buj
3BE€31HOTO Heba. Co3Be3Ius, IpKUe
3BE3/bl, INIAHEThI, UX BUIUMOE
nexenre. CoJIHEUHas cucTeMa



https://m.edsoo.ru/ff0d0fd2
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56

Connue. ConHedHas aKTHBHOCTb.
Ncrounuk sneprun CosHIA U 3BE3]T

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoenue 3B€311. COBpeMeHHbIE
MPEACTABJICHUS O POUCXOKICHUH U
spoJironu COJIHIA U 3BE3]T

58

Mneunsin [1yre — Hama I'anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamaktuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajiakTHK

59

Bcenennas. Pazberanue rajakTuk.
Teopust bosbiioro B3psiBa.
PennkroBoe uznydyenue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl acCTpOHOMUHT

61

KonTtponbHas pabota « 37€MEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

O6o06maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHHU B 3KOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yeJIoBeKa

63

O6o06maromuit ypok. Pons u Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOM Hay4HOU KapTUHE MUPA

64

O6o6maromuit ypok. Poib




¢bu3nveckoit Teopuu B GOpMUPOBAHUH
MPECTaBICHUN O (PU3HUECKON
KapTUHE MHpa

Ob6o06maromuii ypok. Mecto
65 (bu3n4ecKoil KapTUHBI MHpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-

HAay4HBIX [IPEJCTABICHUH O PUPOJIE

66 PesepBHBbIl ypok. MaruutHoe noie.

DneKTpoMarHuTHasE MHIYKIIHS

PezepBHbiil ypok. Ontuka. OCHOBBI
67 CHEIHATEHON TeOpHH
OTHOCUTEIIBHOCTH

Pesepnsiii ypok. KBanToBas dusuka.
68 DJIEeMEHTBI aCTPOHOMHH U

acTpopU3UKU

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

OBIIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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