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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢usuke 06a30BOro YpOBHS Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUM K pe3yjbTaTaM
OCBOEHHS OCHOBHOM 0Opa3oBaTeIbHOM MporpaMmsbl, mnpencraBieHHbIX B OI'OC
COQO, a Ttakxe c yu€rom (enepanbHONM paboyel MPOrpaMMmbl BOCIUTAHUS H
KOHLEMUUU MpenojaBaHus ydyeOHoro npenmera «dusuka» B 00pa3oBaTesbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, peAN3YIOLINX OCHOBHEIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

Copnepxanue mnporpamMMmbl 1O (U3MKE HampaBieHO Ha (GOpMHUpPOBaAHUE
€CTeCTBEHHO-HAYYHOU KapTuHbl Mupa oOyudarommxca 10-11 kmaccoB mnpu
oOydeHnH ux ¢u3nke Ha 0A30BOM YpOBHE HAa OCHOBE CHCTEMHO-JEATEIBHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiM ®PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TNPEIMETHBIM W METaIlpeJAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKkXKe YUYUTHIBAET HEOOXOAMMOCTb pean3aluu MEXMIPEIMETHBIX
CBs3ell (PU3MKM C €CTeCTBEHHO-HAyYHBIMU Yy4eOHBIMH MpeaMeramu. B Hei
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH W3y4eHHs] (DU3UMKU Ha YpPOBHE CPEAHEro OOIIEro
o0pa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOCHHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTanpeaMeTHbIE, IPeAMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma 1o ¢pu3uKe BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUeHUS;

e conepkaHue yueOHoro npeamera «dusnkay no rogam 00y4eHus.

dusnka Kak Hayka O Hambojee OOIMMX 3aKOHAX MPHUPOJbI, BBICTYIAs B
Ka4yecTBE yueOHOro MmpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. [lIkonpHBIN Kypc GU3HKHA — CHCTEMOOOPA3YIOIIHMA
JUIS. €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIBKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHUHN, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
bu3mueckoir reorpadueri u actpoHomueil. Vcmonbp3oBaHME W AKTHBHOE
npUMeHeHue (U3NYECKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTE€pPHAJIOB C 3aJaHHBIMUA CBOMCTBAMHU M JIPYIHUX.
W3ydyeHne (uU3MKM BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa oOydaromuxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHATH
HAy4YHBII METOJI TO3HAHUS [IPU BBIIIOJHEHUH UMH Y4€OHBIX HUCCIEAOBAHMIM.

B ocHOBYy Kkypca ¢usmku I8 YpOBHS CpeaHero oOmero oOpa3oBaHHS
MOJIOXKEH pAX HAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPUHIMUIBL €ro
MIOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH Kypc SBISIETCA JOTHYECKH
3aBEpHIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3leioB (M3HMKH, BKIIOYAET KaK
BOIIPOCHI KIIACCUYECKOM, TaK U1 COBPEMEHHON (DU3UKHU.

Hoesn cenmepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (U3HKHU
o0beUHEH BOKpYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTCs
(dbopMHUpOBaHUE TPEACTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEUIECCTBE U
noJe.

Hoes eymanumapuzayuu. EE peanmzanus mTpeArnosiaraeT MCHOIb30BaHUE
T'YMaHUTAPHOTO TOTCHIHMANA (PU3NYCCKON HAyKH, OCMBICIICHUE CBS3H DPa3BUTHUS
¢u3nkn ¢ pa3BUTHEM OOIIecCTBa, a TaKkKe C  MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJIOTHUECKUMHU MPOOIEMaMH.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusuku mnpeamnonaraer
3HAKOMCTBO C IIAPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes osxonocusayuu peanusyercs TOCPEACTBOM BBEACHHS DIIEMEHTOB
COJICp)KaHUs, TOCBSIIEHHBIX DJKOJOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHbI C PAa3BUTHEM TCXHHKH W TEXHOJIOTHH, a TaKXKe OOCYKICHHS
npo0JIeM pallioOHATBFHOTO TPUPOIOTIONB30BAHUS M SKOJIOTHUECKON 0€30IacCHOCTH.

CrepXKHEBBIMH dJIEMEHTaMH Kypca (DU3MKM Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHus SBISOTCS (husmdeckue teopuu (hopMHpoOBaHWE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POIU (PYHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSX O TMPUPOJE, TpaHHUIlaX
OPUMEHUMOCTA TEOPHM, Jii ONUCAaHUA ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN TOAX0J] B Kypce (DU3UKU peann3yeTcs Mpexe
BCEro 3a CU€T OpPraHM3alluy SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaroluuxcs.
Jlns  Ga3zoBoro ypoBHS Kypca (PU3MKM — 23TO HCHOJB30BAHUE  CHCTEMBI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIICPUMEHTOB M J1Ta0OpaTOpHBIX pabdoT,
KOTOpBIC B TporpamMme 1o (u3uke oObeIMHEHBI B OOIIUH CIIHUCOK YUYCHHYECCKUX
MpakTU4YecKux paboT. BrigeneHne B yka3zaHHOM mepeyHe JabopaTOpHBIX pador,
MPOBOJUMBIX IS KOHTPOJS H  OIEHKH, OCYIIECTBISCTCS YYaCTHHUKAMU
0o0pa30BaTeIbHOrO IpolLecca HCXOAs U3 OCOOEHHOCTEH IUIAaHMPOBAaHUSA U
ocHamieHus kabwHera Qusuku. Ilpu dToM oOecnedywBaeTCs  OBIAJICHUE
OOy4JaroMMMHCS yYMEHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPEHHsS, HCCICIOBAHUS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEIIOKEHHBIX TUTIOTES.

bonpimoe BHMUMaHWE yAeNsSeTCS PEIMICHUIO PACUYETHBIX M KAaYeCTBEHHBIX
3amad. [Ipu 3TOM myis pacd€THBIX 3a/1ad MPUOPUTETOM SIBISIOTCS 3a/7a9d C SIBHO
3aJIaHHON (HYU3UYECKOU MOJIEIIBIO, TTO3BOJISIONTNE TPUMEHITh U3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, TaK U WHTETPUPYS 3HAHHUS U3
pa3HbIX pasnesnoB. JJig KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHHs Ha
OOBSICHEHHE MPOTEKaHUsI (U3NYECKUX SIBICHUN M MPOILECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusimu DPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OOeCneYeHn0 Y4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca
br3UKHM Ha YpPOBHE CpPEeAHEro O0IIero o0pa3oBaHus JODKEH U3y4aThCs B YCIOBUSIX
NpEeIMETHOTO KaOWHeTa (U3WKH WIM B YCJIOBHUAX HHTETPHPOBAHHOTO KaOMHETa
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 00opyaoBaHue (HOPMHPYETCS B COOTBETCTBHH C
NPUHIIUTIOM MHHHMAJIbHOW JIOCTATOYHOCTH M  OOECIeYrMBaeT IMOCTAHOBKY
NEPEUYNCIEHHBIX B TporpaMMme M0 (U3HKE KIIOUEBBIX JEMOHCTpAIMi IS
UCCIICJIOBAHUS  HM3y4aeMBIX SIBICHHH ©  TPOIECCOB, OMIMPHUYECKHX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TCXHHYCCKUX TPUMEHEHUH.

JlaGopaTtopHoe 000OpynOBaHUE IS YUYEHHMYECKHX MPAKTHYECKUX padoT
dopMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMmaTtuyeckue KOMIUIEKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JIOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAHUM AHAJIOTOBBIX M IM(POBBIX NMPUOOPOB, a TaKkKe KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX JabOpaTOpuil.

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

e (QopMHpOBaHHE HHTEpPECAa W CTPEMJICHHUS OOYYAIOIIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HMX MHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE IMPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUSA U (OPMUPOBAHHE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pE3yibTaTa HN3YYCHHUS
OCHOB CTPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3HUKU;

o (opmupoBaHne yMeHUN OOBSCHATH SBIEHUS C HCIOJIB30BAHUEM
(bu3HUeCKrX 3HAHUM W HAYIHBIX JIOKA3aTEITbCTB;

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

JlocTikeHne 3THX Leneld obecreynBaeTcs pelIeHHeM CIEeIyIOIUX 3a7ad B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3UYECKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHUsIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (PU3UKY, D3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (QopmupoBaHue yMEHUH TOPUMEHATh TEOPETUUYECKUE 3HAHMUS IS
o0ObsicHEHUs (U3MYECKUX SBJICHUH B TMpPUPOAEC U JUISI TPUHATHUSA
IIPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOMN KU3HU,

e OCBOECHHME CIOCOOOB peUIeHUS pa3IUYHbIX 3a7ad C SBHO 3a/JlaHHOM
¢uznueckol MoOJENbI0, 3aJad, MOJPa3yMEBAIOIIUX CAaMOCTOSTEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aIEKBAaTHOW YCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB U TMPHUHIMIOB JCHCTBUSI TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHUS HA OKPYKAIOILIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO IJIAHUPOBAHUS W TPOBEJCHUSA
¢u3MUecKrX HKCIEPUMEHTOB, aHaIM3a M HMHTEPHpeTalnu HH(OpMaIuy,
OTIpeJICIICHHs] JOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3[IaHWE YCIIOBUU ISl Pa3BUTHUA YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOH,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YpOBHE CpPEIHEro OOIIero
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HE/ICINIO), B
11 xmacce — 68 yacoB (2 yaca B HEZEIIO).

[Ipennaraemspiii B mporpaMMme 1o (QU3NKE TNepeueHb J1abopaTOpHBIX W
NPAKTUYECKUX padOT SBISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJaeT BBIOOP
NpOBEJICHUs JIa0OPAaTOPHBIX PAOOT W OMBITOB C YYETOM HMHIUBHIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbI HAYYHOI'O IIO3HAHUA

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

MopenupoBanue (U3MYECKUX SIBIEHUN U mpoueccoB. HaydHble rumoTessl.
duznyeckre 3aKOHbI U TeOpHUH. ['paHUIIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHHBI
MHpA, B IIPAKTUYECKOUN ACATEIBHOCTH JIIOACH.

Jlemoncmpayuu

AnHanoroBele “ UU(PPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[Tepemenienre, CKOpoOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHHE MaTepUAIbHONM TOYKHU, UX MPOEKIMU HA OCHU CHUCTEMbl KOOpJIMHAT.
CiioxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE TMPSIMOJIMHEWHOe aBMKeHue. | 'paduku
3aBUCUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOpPEHHUS, IyTH M IEePEeMEIICHUS
MaTepUabHON TOYKH OT BPEMEHHU.

CBoboaHoe najzieHre. Y CKopeHre cBoOOTHOTO TaIeHHUS.

KpuBonuneintnoe nBuwxkeHue. J[BMKEHHME  MaTEpUAIBHOM TOYKM IO
OKPYKHOCTH C TOCTOSHHOMW IO MOJYJIFO CKOPOCTBHIO. YTJIOBask CKOPOCTb, JTUHEHHAS
ckopocTtsk. [lepron u gactota o6pamenus. LleHTpocTpeMuTensHOE yCKOPEHHUE.

TexHnueckue yCTpOHMCTBA M IPAKTUYECKOE NPUMEHEHHE: CHUIOMETP,
JNBH>KEHUE CHAPSAI0B, LICITHbIC U PEMEHHBIEC NIEPEAAYU.

Jlemoncmpayuu

Mogenb cucTeMBl OTCUETA, WUIKOCTPALMS KUHEMATUYECKHUX XAPAKTEPHUCTUK
JIBUKEHUS.

[IpeoGpazoBanne ABUKEHUI C UCIIOIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B Pa3pEeKEHHOM IIPOCTPAHCTBE.

HaGnronenne nBukeHus Tena, OpOIIEHHOTO MOJl YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOIHOTO NaJeHUs.

HanpaneHnne ckopocTu npu IBUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomsi

N3ydyeHne HEpaBHOMEPHOTO ABHKEHUS C LIEJIbIO ONMPEACICHUS] MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOMIEHUS! MEXAY NYTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXKYTKM BPEMEHU TIPU PABHOYCKOPEHHOM
JNBM>KEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyenune nBUKEHUS 1IApUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBrxkeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuaiun  orHocutenbHOocTH  'anmies.  Ilepsbii  3akoH  HprotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunimun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIs. MaTepuanbHON TOUkH. Tpetuii 3akoH HeroTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtsiaroreHusa. Cuna Tsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJibkeHus, kaueHusi). Cuna tperus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIEHUS MPU IBUKEHUU TEJa B )KUJIKOCTH WIIH rase.

[TocTynarensHOE U BpamiaTelbHOE ABMKEHNE a0COTIOTHO TBEPAOTO TENa.

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

TexHuueckne yCTpOWCTBA M NPAKTHUUYECKOE MPUMEHEHUE: MOJALIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIuu.

CpaBHeHUE Macc B3aUMOJIEUCTBYIOIIUX TEI.

Bropoii 3akon HerotoHna.

Nsmepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIPYTOCTH OT e opMaIium.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeECHS TBEPAOTO Tena. Buabl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBmxeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.



UccnenoBanne 3aBUCMMOCTU CWJI YHPYTOCTH, BOSHUKAIONIUX B MPY>KUHE U
pe3uHOBOM 00pa3Ile, OT UX Jiepopmaliuu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpalEHUS.

Tema 3. 3aKkonvl cOXpaHeHUA 6 MeXAHUKE

NmMnynbe MatepuanbHOM TOYKM (Teja), CUCTEMbl MATEPUAIIbHBIX TOYEK.
NMnynbe cuinbl U WM3MEHEHHE HMITyJIbca Teja. 3aKOH COXPaHEHUS HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Pabora cumabl. MOITHOCTE CHITHI.

Kunernueckass sHeprusi MarepuaibHOW TOouku. Teopema 00 H3MEHEHUU
KUHETHYECKON YHEPTHH.

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

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

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KONED,
NPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeakTuBHOE BMXEHUE.

[Tepexo MOTEHIMAIBHOM SHEPTUN B KHHETHYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuyenue abCOMOTHO HEYTPYTOroO yaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

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

Pa3nen 3. MoJjiekyasipaasi u3uKa U TEPpMOIMHAMHUKA
Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmwkeHue. Juddysus. Xapaktep IBWKEHUS U
B3aUMO/JICMCTBUS YaCTHUI[ BelecTBa. MOJIEM CTPOCHUSI Ta30B, >KUJIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHUE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl MoJiekyi. KonnuecTBo BemiecTBa. [loctossHHas ABoraapo.

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



Mogens  upeansbHoro rasa. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSPHO-
KUHETUYECKOM TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTtypa Kak mepa
CpeaHEeW KWHETUYECKOW SHEPruM TEIUIOBOrO [BWXEHMS dacTull rasa. [llkana
temrnieparyp KensBuHa. ['a3oBbie 3akoHBl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [aneroHa. M3ompouecchl B UACATBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduyeckoe MpeACTABICHUE HW30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 AUGDY3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita TepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs IPUPOAY JABICHUS ra3a HA CTEHKU COCYy/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA HJACAIBHOTO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

Onpenenenue Maccol BO3/lyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpPEHHI
00BbEMa KOMHATHI, JaBJICHUS U TEMIEPaTyphl BO3yXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEK/ly TapaMeTpaMu COCTOSTHUS pPa3peKeHHOT O
rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMmonmHamuueckass cucteMa. BHYTpEeHHSAsT 3HEprusi TEPMOJUHAMUYECKON
CUCTEMBI U crIocoObl e€ n3meHeHus. KonmuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MACANbHOrO  ra3a.  Buael  Temionepenauw:
TEIUIONPOBOHOCTh, KOHBEKIUS, U3Iy4YCHUE. Y IeJIbHAS TEIUIOEMKOCTh BEIIECTBA.
KosmuecTBO TEmIOTHI py Temionepeaaye.

[Tonsitue 00 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMHKH K uW3omporeccam. [ padudeckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTHMOCTh TPOIECCOB B MPHPOJE.

TermoBble MamuHbL. [IpUHIUIIBI JEUCTBUS TEIIOBBIX MAIIWH.
[IpeoOpa3oBanus HSHepruM B TEIUIOBBIX MammuHaX. KoaddumueHnT monae3Horo
neicTBus TemioBor MamwuHb. [ukn KapHo m ero ko3guiMeHT MoJjae3HOro
JNEUCTBUS. DKOJIOTHYECKHE TPOOIEMBI TEMII0IHEPTETUKHU.



TexHuueckue yCTPOMCTBA W MNPAKTHUYECKOEC MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPruM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOKKU W3 OYTBUIKM TOJ JEHCTBHEM CXKATOro BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTéM TpeHUs (BUACOIEMOHCTPALIMS).

N3meneHnne BHyTpeHHEN 2HEprun (TEMIIEpaTyphl) Tela MpU TEIIonepeaaye.

OnpiT 1Mo aanabaTHOMY pACHIMPEHHUIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOWHBI, JBUTATENS BHYyTPEHHETO CTOPAaHUS, PEAKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

N3Mmepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeujecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHJeHcarus. Vcrapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAs BIAXKHOCTh BO3/yXa. HachlllleHHBIM map. YaenbHas TemoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIHUS CBONCTB
kpuctamioB. JKunkue xpucrtamibl. CoBpeMmeHHble Marepuanbl. [lnaBienuwe u
KpUCTAITU3aIMs. Y ielbHas TeryioTa miasienusa. Cyomumanusi.

VYpaBHeHUE TEIOBOTO OaaHca.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: THUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenuve npu noHUKEHHOM J1aBJICHHU.

CriocoObl u3MepeHus BIa>KHOCTH.

HaGmronenre HarpeBaHus U IJIaBJICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpauys KpUCTaIoOB.

Vuenuueckuii skcnepumenm, 1abopamopHsie padomuol

N3Mepenne OTHOCUTENIBHOM BIAXKHOCTH BO31YXa.

Paznen 4. DiiekTpoAuHAMUKA
Tema 1. dnekmpocmamuka
OnekTpuzauust Ted. OJEeKTpudeckuil 3apsia. JlBa BuAa BIEKTPUUECKUX
3apsiioB. IIpOBOJHUKYM, OUANEKTPUKU W TONYNPOBOJHUKHU. 3aKOH COXpPaHEHUS
3JEKTPUYECKOT0 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHbIl 251€KTpUUECKUM 3apsil.
Onektpuueckoe nozie. Hanpsok€HHOCTE 3iekTpudeckoro nosis. [punuun



CYIIEpHO3ULMU DIIEKTPUYECKUX TOJCU. JIMHUM HANpPSKEHHOCTH BIEKTPUYECKOTO
TOJISL.

Pabora cun anektpoctratnueckoro  mons. llotenmuman.  Pa3HocThb
MOTEHIUAN0B. [IpOBOAHUKM H AUPAEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIIAEMOCTb.

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

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: 3JIIEKTPOCKOIL,
ANEKTPOMETP, JJIEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHUE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmapar, CTPYHUHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO ¥ IPUHLIUI IEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHMKH B AJIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyeckas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3Mmepenue anekTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit Inekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEeKTPUYECKUA TOK. YCJIOBUS CYUIECTBOBAHUS BJIEKTPUUYECKOrO TOKA.
Ncrounuku Toka. Cuina Toka. [IoCTOSHHBIN TOK.

Hanpsixenne. 3akon Oma 17151 ydacTka IEIH.

DIEKTPUYECKOE CONMPOTUBJICHUE. YAEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaAJIEIBbHOE, CMELMIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PaGora nanextpuueckoro Toka. 3akon Jlxoyns—Jlenma. MomrHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIAsl CHJIa U BHYTPEHHEE CONTPOTUBIICHUE UCTOYHUKA TOKA.
3akoH OMa 1151 OJIHOM (3aMKHYTOM) 35ieKTprudeckoil 1ienu. KopoTtkoe 3aMbIKaHue.

ONEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
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 MW  paciuiaBax  3JEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALMUSA. DIEKTPOIIU3.



DIIEKTpUYECKUi TOK B raszax. CaMOCTOATEIbHBIA M HECAMOCTOSITEIbHBIN
paspsan. Monuus. [lnazma.

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

Jlemoncmpayuu

N3mepenue cuibl TOKa ¥ HAMPSHKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS MWJIUHIPUYECKUX MTPOBOJTHUKOB OT JIJTUHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHHs U MaTepHaia.

CwmernianHoe COeTMHEHUE MPOBOHUKOB.

[IpsMmoe wu3MepeHue sneKTpoABWKyIled cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTAa U OlIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTH COMTPOTHUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoii paspsal U NPOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH IHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomuol

N3ydeHne cMemaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepenue 3MeKTpOABMXKYIIEH CHIIbI HCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexrpoiusa.

MexnpeaMeTHbIE CBA3H

Nzyuyenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyiiecTBisieTcs ¢
y4E€TOM COJAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMH MAaTeMaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (pu3myeckas BeIMYMHA, 3aKOH,
Teopusl, HaOMIOACHUE, SKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIEIb, U3MEPEHUE.

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

buonocus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEayH, TEILUIOBOE PaBHOBECHE),
ANIEKTPUUYECKUE SIBJIICHUSI B )KUBOW MPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJl, )KUAKOCTEH U



ra3oB, JJEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLMALUA,
rajbBaHUKa.

l'eoepaghus: B1aXXHOCTh BO3[1yXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE JBUKEHUN C HMCHOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, NOJALIWIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYyrue), JABUTaTeIb BHYTPEHHETO
cropanusi, naposasi TypOHHa, ObBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEPHUAIOB, B TOM YHUCJIE HAHOMATEPUAJIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKasl 3alllyTa, 3a3eMJICHUE 3JIEKTPONpUOOpOB,
KCEpOKC, CTPYWUHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOOpHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TalIbBAHUKA.

11 KJIACC

Pasnen 4. DiiekTpoAUHAMUKA

Tema 3. Macnummnoe none. IneKmpomMazHumHas UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojelcTBUE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bekrop MarHuTHOW wWHAYKUMHU. [IpuHIMI Ccynepno3uuuu
MAarHUTHBIX MOJiek. JIMnHMM MarHuTHOM WMHAYKUMU. KapThHa JTUHWUNA MarHUTHOM
UHIYKUIWHU TOJIS1 IOCTOSSHHBIX MAarHUTOB.

MaruutHoe 1TOJ€ TMPOBOAHMKA C TOKOM. KapTuHa JHMHUN WHAYKUHAU
MAarHuTHOTO MOJIA JJIMHHOTO NPSIMOTO MPOBOJHHWKA U 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpctena. BzanmoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna Ammepa, €€ MOyJIb U HaIlpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBJieHUE. [[BHKEHHUE 3apsiKEHHOW YacTHUIIbI
B OJHOPOJHOM MarHuTHOM Imose. Pa6ora cuisl Jlopena.

SIBneHne BIEKTPOMAarHUTHOW WHAYKUUHM. [IOTOK BEKTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOJABIXKYIIAA CUla HWHIAYKIUH. 3aKOH SJIEKTPOMAarHUTHOU
nHaykuuu Gapanes.

BuxpeBoe »iexkTpuyeckoe moiie. IDJIEKTPOABWKYIIAs CWIa HHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYNIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTuBHOCTh.  SIBIEHHE CaMOMHAYKLIHMH. OJIEKTPOABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnueckne yCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHE: IOCTOSHHBIE
MArHUThl, 3JEKTPOMArHUTHI, AJIEKTPOJBUIATEIb, YCKOPUTEIH 3SJIEMEHTAPHBIX
YaCTHUILl, UHAYKIIUOHHAS T1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOIO ITy4Ka MATHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cwibl JIopeH1la Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHONM UHIYKIIUH.

ITpaBuno Jlenua.

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

SIBneHre CaMOVMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

N3ydeHre MarHuTHOTO NOJISI KATYIIKUA C TOKOM.

HccnenoBanue 1eCTBUS MOCTOSSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sIBIEHUA 3JIEKTPOMAarHUTHOW MHAYKIUU.

Pa3nen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHuUmMHbsle KOA€0aHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUSI.
"apmonnyeckue konebanus. Ilepuwon, wyactora, amruMTyga U ¢asza KojaeOaHHil.
[IpyxxuHHBIN MasgTHUK. MaTreMaTHYEeCKHMH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosieOanuii. [IpeBpalieHrie sHeprun Npu rapMOHUYECKUX KOIeOAHUSX.

Konebarenpubiii koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJeOaTeTbHOM KOHTYpE. AHAJIOTUS MEXIy MEXaHHYEeCKUMHU U
ANEKTpOMarHuTHeIMA KonieOanusimu. @dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIE0aTEIHHOM KOHTYPE.

[IpencraBienne o 3aTyxaromux KojeOaHUsAX. BrIHY)IeHHbIE MEXaHUYECKUE
Kosnebanus. Pezonanc. BeIHYXIeHHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

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

Tpancdopmarop. [IponsBoacTBo, mepenada U NMOTPEOICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTHUYECKHUE PUCKU MPHU MPOU3BOJCTBE AeKTpodHepruu. KynbTypa
HCIOJIB30BAHUS JJIEKTPOIHEPI MU B IMOBCEAHEBHOM KU3HH.

TexHnueckne yCTPOMCTBA MW NPAKTUUYECKOE IPUMEHEHHE: SIECKTPUUYECKUU
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JINHUU 3JIEKTPOIIepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojaeOaTeNbHON CHCTEMBbI (TIPYKUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanre cBOWCTB BBIHYKJIEHHBIX KOJIEOAHUIA.

HaGmronenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUS.

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

Pe3oHanc mnpu mocienoBaTEIbHOM COEIMHEHUHM PE3UCTOpa, KaTYyIIKU
MHIYKTUBHOCTH M KOHJAEHCATOpAa.

Mopenb TMHUU 3IeKTpOIepeaayn.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

HccnenoBanue 3aBUCUMOCTH MEpUOa MajblX KoieOaHW Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

HccnenoBanne NEepeMEeHHOr0 ToKa B IeMM U3 TOCJEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 80IHbL

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

3Byk. Ckopocth 3Byka. ['pomkocTs 3Byka. Beicota Tona. TemOp 3Byka.

DNEKTPOMATrHUTHBIE BOJIHBL. Y CIIOBUS U3IIyYE€HUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomarautHoil BoinHe. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEeIOoMIICHUE, MOJspU3anus, AUPpaKius,
unTepdepennus. CKOpocTb MEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpMMEHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHHS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYIKAIOIIEH CPEIbI.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas IUArHOCTUKA B TEXHUKE M MEIULMHE, pajap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOGmromeecs Te10 Kak HICTOYHUK 3BYKa.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HabGmronenne narepdepeHmm u nudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOM pE30HAHC.

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



HccnenoBanne  CBOMCTB  DJJIEKTPOMAarHUTHBIX — BOJIH: OTpaKCHUE,
MpesIoMJIeHUE, NOoJIspu3anus, 1udpakius, HHTephepeHIus.

Tema 3. Onmuxka

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

OtpaxkeHue cBeta. 3aKOHBI oTpaxeHHUs: cBeTa. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOTIOTHBIN MMOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroja MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CinoxHbli cocTaB Oenoro cBeta. LIBerT.

CobOuparome u pacceuBaromue JUH3bL. ToHkas smH3a. DokycHoe
paccTosiHUEe W ONTHUYecKas cuia TOHKOW JuH3bL. [locTpoeHue n300pakeHUil B
coOMparIMX U pacceuBaronux JruH3ax. DopMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JaBaeMOe€ JIMH3011.

[Tpenensl IPUMEHUMOCTH TEOMETPHUUECKOMN ONTHUKHU.

BonnoBass ontuka. WuTepdepenums ceta. KorepeHTHblE HCTOYHUKH.
YcnoBus HaOMOAEHUS MAaKCUMYMOB M MHUHHUMYMOB B HMHTEp(EpPEHIIMOHHON
KapTUHE OT JIBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa csera. dudpakuvoHHas peméTka. YcCIoBHEe HaOMIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NAJE€HUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TUGpPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpOWCTBA M TNPAKTUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBINA ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJSPOU/I.

Jlemoncmpayuu

[IpssMONMHEWHOE pacHpoOCTpPaHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue mpudopsI.

[TonHoe BHyTpeHHEE OTpaxeHue. Mozens CBeToBoAA.

HccnenoBanne cBOMCTB M300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne narepdepeHImm ceera.

HabGmronenne nudpaxium ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ TOMOIIbIO TPU3MBI.

[Tomy4yenue crexTpa ¢ MOMOIIBI0 AUGPAKITMOHHON PEIIETKY.

HabGnronenue nosisipuzanuu CBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuwl



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paKEHUI B JTMH3AX.
HaGmronenue nucnepcuu cBeta.

Pa3nen 6. OcHOBBI cieMAJIbHON TEOPHMH OTHOCUTEIbHOCTH
['paHuubl  NPUMEHUMOCTH  KJIACCMYECKOW  MexaHuku.  lloctymarel
CIIEUAIBHOM TEOPHUH OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOIYJIS CKOPOCTH
CBETa B BAaKyyMe€, IPUHILIUI OTHOCUTEILHOCTH DUHILITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpaLICHUE
JUUTAHBI.
DHEPrusi ¥ UMIYJIbC PEIITUBUCTCKON YaCTHULIBI.

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

Pa3nen 7. KBantoBasi pusznka

Tema 1. Dnemenmul K6aHmMo6o ONMUKU

®otonbl. ®opmyna [lnanka cBs3u sHEpruu (PoToOHA ¢ €r0 YaCTOTOM. DHEPrus
U UMITyJbC (DOTOHA.

OtkpeiTue u uccienaopanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
doToaddexra. YpapHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckre yCTpOCTBA M TNPAKTHYECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COMHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®doTor(deKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHElTHET0 GpoTtodddekra.

Ceeroguog.

Conneunas 6atapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -H4aCTHIL.
[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. Bomubsl ne bpoiis. KopnyckynsapHo-BOIHOBOM
TyaJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUYCHHE.

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



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBIL BOJIHBI JIa3epa.

HaGmronenue nuHeRvyaThIX CIIEKTPOB U3TYUEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 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 CBsI3M HYKJIOHOB B siipe. Snepubie cuibl. JledexTt maccer sapa.

SnepHble peakuuu. JleneHnue U CUHTES sIep.

Anepnsiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACTIEKThI IAEPHON SHEPTrEeTUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsnyeckoit KapTUHBI MUpa.

TexHu4eckre ycTpoHCcTBa UM MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETP, KaMmepa
Buibcona, siaepHblif peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOUIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

HccnenoBanne TpekoB 4acTil (110 TOTOBBIM (poTorpadusam).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU

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€311. COBpEMEHHBIE NPEICTABICHHS O MPOUCXO0XKAECHUU U dBontonnu CosHIa u
3BE3/. DTambl KU3HU 3BE3.

Mnineunsiii Ilyte — Hama ['anaktuka. [lonoxxenne u nBuwxenue CosiHIA B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHI B sAApax
raJaKTUK.

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

Macmtabnas ctpyktypa Beenennoil. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vyenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH JIs1 OIpe/iesieHUs MOJNOXKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3/1Ms1 CeBEPHOro NMONYIIApUs U SIPKUE 3BE3/IBL.

Ha6monenus B Teneckon Jlynsl, maner, Mieunoro Ilytu.

O6o0maromniee NoBTOPEeHUE

Ponb (¢u3uku W acTpOHOMHUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cepax NeaTeNbHOCTH YEIOBEKa, pOJib U MECTO (PU3MKH
¥ aCTPOHOMHUU B COBPEMEHHOM Hay4HOUH KapTHHE MHpPA, poJib (U3HUUECKON TeOpUU
B (GOpMHpPOBAHMU TPEJCTABICHUA O (QUINYECKON KapTUHE MHpaA, MECTO
(du3znueckoi KapTHUHBI MHUpa B OOIIEM PSIY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca gusuku 6a3oBoro ypoBHsA B 11 Kilacce OCyIIECTBIISIETCS C
Y4ETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBA3CH C KypcaMM MAaTEMaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICITUPOBAaHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHUE CUCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€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 SABICHHS B JKMBOW MPUPOAE, KOJIeOATEIbHBIE
JNBH>KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOW NPUPOJE, NECUCTBUE
paaranuy Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJINYECKAs CTPYKTYpa TBEPABIX
TEJ, MEXaHW3Mbl OOpa30BaHUsl KPUCTAJUIMYECKOM PEIIETKH, CHEKTPaIbHBIN
aHaJn3.



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

Texnonocusa: JMHHAMA DJIEKTPOINEpeNad, TIEHEpaTOp IEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKLIWOHHAA II€4b, pajap, PaguoONpPUEMHUK, TEIEBU30D,
anTeHHa, teiedoH, CBYU-meub, NMpOEKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas OaTapes.



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

OcBoenne yueOHoro mpeamera «Dusmka» Ha ypOBHE CpPETHETO OOIIETo
oOpazoBaHusi (0a30BbI YPOBEHB) JOJDKHO OOECHEUHUTHh JOCTHIKEHUE CIIETYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC PE3YyJbTAThl OCBOCHUS yueOHOro npeaMera «Du3uKay AOJIKHbI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOlIUXCA PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, pacHIupeHue >XKU3HEHHOTO
OTBITa W OTBITA JAEATECILHOCTH B MPOIIECCE PeaM3allid OCHOBHBIX HAIpPaBIICHUIN
BOCITUTATEIILHON JIEATEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaxaaHCKOro BOCIUTAHUSA:

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
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHUE B3aUMOJIECTBOBATh C COLMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUH C
uX QYHKIHMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOU JIE€ATEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOU TPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTH OIIEHWBAThH CUTYAIMIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCJIE B
NEATENbHOCTA YUYEHOTO;

OCO3HAHHUE JJUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAYIIErO;

4) 3cTeTHYECKOT0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOILIECHUE K MUPY, BKJIIOYAs 3CTETUKY HAYyYHOTO TBOPUECTBA,
MPUCYIIETO (PU3NUYECKON HAYKE;



5) TpyA0BOr0 BOCIIUTAHMS:

MHTEPEC K Pa3IMYHBIM cepaMm npodecCHuOHANbHOW JEATEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) PKOJIOrHYECKOro BOCIIUTAHHUS:

c(OpPMHPOBAHHOCTh JKOJOTUYECKON KyJIbTYPhl, OCO3HAHHE TIJI00AIBHOIO
XapakTepa 3KOJOTHYECKUX Ipooiem;

IUIAHUPOBAHUE U OCYLIECTBIICHUE ICMCTBUM B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHMS 11eJIeld YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacHIMpeHre OIbITa JEATeIbHOCTH SKOJOTMYECKON HampaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 (PUBHUKE;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsl (HU3NUECKON HAYKHU;

OCO3HAHHME LIEHHOCTH HAay4YHOW JAEsTeNIbHOCTH, TOTOBHOCTH B MPOIECCE
U3ydeHus: (QU3UKU ~ OCYHIECTBIISITH  MPOEKTHYHD U HCCIIEIOBATENbCKYIO
NEeATENIbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE TeHCTBUS
ba3oBble ornueckue aAeiicTBUA:
CaMOCTOSITETFHO ~ (OpPMYJIMPOBaTh W aKTyaJU3upoBaTh  Mpodiemy,
paccMarpuBaTh €€ BCECTOPOHHE;
OTIpPENIETATh LENN JACSITENFHOCTH, 3a/JaBaTh MapaMETPpbl W KPUTEPHUH HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYUS B  pacCMaTpUBAEMBIX
(bu3HUECKUX SIBICHUSIX;
pa3pabaThiBaTh MUIAH PEHICHHUS MPOOJEMBI C Y4ETOM aHajdu3a HMEIOIIUXCS
MaTepHAIbHBIX 1 HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B IEATEITLHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
IEJIsIM, OTICHUBATh PUCKH TIOCTIEACTBUHN JESTEIBHOCTH;
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
bu3nUecKol HAyKH;



BJIaJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATEILCKON M MPOCKTHON JESITEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB peIIeHHs 3aJad (U3HUECKOTO COACp)KAaHUS, MPUMEHEHUIO Pa3IUYHbIX
METOJIOB MIO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH 10 TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETalny, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3jIMYHBIX Y4eOHBIX
CUTYallUgX, B TOM YUCJIE MPU CO3JaHUU y4E€OHBIX IPOEKTOB B 00J1aCTU (PU3UKY;

BBISIBIIATH MPUUMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajadvy,
BBIJIBUTaTh THUIOTE3y €€ pelIeHHs, HAXOAWTh apryMEHTHI Jii JO0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEIICHUS 3aJadd pPe3yJIbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3ZUPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIC 3a/Jauyd B 00pa30BaTEIbHOU
JESTeTLHOCTH, B TOM YHCIIE TIPU U3YYCHUU (PU3UKHY;

JaBaTh OIICHKY HOBBIM CHUTYaI[UsIM, OLIEHUBAThH MPUOOPETEHHBIN OTIBIT;

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

YMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX IPEIMETHBIX 00J1acTel;

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

CTaBUTb MIPOOJIEMBI U 33J1a41, JOMYCKAIOUIUE aJIbTEPHATUBHBIE PEIICHHUS.

Pa6ora ¢ unopmanueii:

BJIAJIETh HABBIKAMM IOJIyYE€HUs MHGPOpPMALUU (PU3NYECKOIO COJIEp)KaHUs U3
MUCTOYHHMKOB PpA3HbIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBIATh IOMCK, aHaJM3,
CUCTEMAaTU3allMI0 U HHTEPIpEeTalMi0 MH(OPMALMK Pa3IUYHBIX BUAOB U (GOpM
HpEeCTaBIICHUS;

OLIEHUBATh IOCTOBEPHOCTh HH(POPMALUH;

UCMOJb30BaTh  CpPEeACTBa  HMHPOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ coOdrofieHHeM TpeOOBaHMM HSPrOHOMHUKH, TEXHUKHU OE30MaCHOCTH,
TUTHEHBI, PECcypcocOEepeXeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3MUECKOTO COJCp)KAaHUS B Pa3NUYHbIX (opMaTax c
yu€TOM Ha3zHauYeHUS MHPOPMAIMH U LEJIEeBON ayIUTOPUH, BEIOMpAs ONTUMAIbHYIO
(Gopmy npeacTaBICHUS U BU3YyaTH3aIIH.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIE YUYeOHbIE AeCTBUS:
OCYLIECTBIISITh  OOIIEHWE Ha ypokax (U3NKK W BO  BHE-YpOUHOMU
NEATEbHOCTH;



pacno3HaBaTh MOPEANOCBUIKM  KOH(MJIMKTHBIX CUTyallMd W CMSr4ath
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOIO TOYKY 3PEHHUSI C HCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHMMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U WHIWBUIYaJIbHOU
paboThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JACHCTBHI C y4€TOM O0OIIMX
MHTEPECOB U BO3MOKHOCTEN Ka)KI0I'0 YJICHA KOJIJICKTUBA;

IPUHUMATh LEJIM  COBMECTHOW  JCATENIIbHOCTH, OpPraHU30BBIBATHL U
KOOPAWHUPOBATh JEUCTBUSA MO €€ JIOCTUKCHUIO: COCTAaBIIATH IUIAH JEUCTBUM,
pacnpenensTh poiu ¢ YYETOM MHEHUM YYaCTHHUKOB, OOCYXAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IPOEKTHI, OLEHMBAThL MAEU C I[O3ULUHUA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh ITO3UTMBHOE CTPATErMYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYalLUIX, MPOSBIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepcaJibHbIe YUeOHbIE 1eiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATH MO3HABATENIbHYIO JESITEIbHOCTh B 00JIacTH
GU3MKM W acCTPOHOMUU, BBISBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIILHO COCTABIIAITH IUIAH PEIICHHUsS] PACUETHBIX M KaueCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON paboOThl C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYAIlUsIM;

pacIIMpATh paMK{ y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX TPEANOYTCHHIH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 3a pelieHue;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

CIIoCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JPYAWIMA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO MOBHIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII MHTENJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTh KOPPEKTUBHI B JIEATEIHHOCTD,
OIICHMBATh COOTBETCTBHUE PE3YIHTATOB IIEIISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pedJIeKCMH  KaK  OCO3HAHHS
COBEpINAEMbIX JIEUCTBHA W MBICIUTEIBHBIX TPOILECCOB, WX PE3yJbTaTOB U
OCHOBAHUI;



MCITOJIB30BaTh MPHUEMBI pedICKCUH VIS OTICHKH CHUTYaIllH, BRIOOpAa BEPHOTO
pEIICHHSI;

yYMETh OIICHUBATh PUCKH M CBOSBPEMEHHO NMPUHUMATH PEHICHUS 10 HX
CHI)KCHHIO;

NPUHAMATh MOTHUBBI M apryMEHTHl JAPYTHX TIPU aHajJu3e pe3yJbTaToOB
TESATEITBHOCTH;

NPUHUMATH ce0s1, TOHMMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,

NPUHAMATh MOTHUBBI M apryMEHTHl JAPYTUX TIPH aHAJM3Ee pe3yIbTaTOB
NESATEITBHOCTH;

NpU3HABATh CBOE MPABO W MPABO APYTUX HA OIIMOKH.

B mporecce moCTHKEHHSI TUYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMBI
no ¢u3uKe 9 YPOBHA CpPEIHEro oOIero ooOpa3oBaHus y OOyYarolmuxcs
COBEPIIECHCTBYETCS AMOIMOHATbHBIH WHTEIUICKT, TIPEAIOIararoIi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW IMOIMOHAIBHOM cephl,
OBITH YBEPCHHBIM B ce0¢;

CaMOpETyJIMPOBaHMS, BKIIOUYAOMIETO CaMOKOHTPOJIb, YMCHHE TNPUHHMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh AaJanTUpPOBATHCS K
HMOIIMOHATLHBIM U3MEHEHUSAM U MPOSIBISITE THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONIEH CTpEMIICHUE K JOCTHXKEHUIO 1EIH U
yclexy, ONTUMHU3M, WHUIHUATUBHOCTb, YMEHHE JEWCTBOBATH HMCXOJs U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
IpYTHX, YYUTBIBATH €ro TPH OCYIIECTBIEHWU OOMLIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOYAIOIUX CIIOCOOHOCTh BHICTPANBATh OTHOLICHUS
C IPYTUMHU JIOJbMU, 3a00TUTHCS, TIPOSBIATh HHTEPEC U pa3peniaTh KOHPIUKTHI.



HPEIMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh C(POPMUPOBAHHOCTD Y O0YHAIOUIUXCSI YMEHMIA:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MecTO (U3MKU B (HOPMHPOBAHUU
COBPEMECHHOM HAy4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON NESITEIBHOCTH JIOIEH;

YUUTHIBATh TpaHUbl TPUMEHEHUS W3YYEHHBIX (PU3NUYECKUX MOJENei:
MaTepHalibHas TOUKa, MHEpIUalIbHas cucTemMa oTcuéra, abCONMIOTHO TBEPIIOE TENIO,
UCATbHBIN ra3, MOJEIN CTPOCHUS Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOUECYHBIN
AIEKTPUUECKUM 3apsijl MpU pelieHnH PU3NYECKUX 3a]1aY;

pacno3HaBaTh (pU3MYECKUe SABICHUS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPHM CTPOCHMS BEIIECTBA U
JJIEKTPOJAUHAMUKHA:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  IPAMOJMHEWHOE
JIBUKEHUE, CBOOOJIHOE TMaJ€eHUE TeJ, JBWKEHUE 10 OKPYKHOCTH, HHEpLHS,
B3auMojieiicTBue Tell, nuddy3us, OpOyHOBCKOE IBH)KEHHE, CTPOCHHUE >KUJIKOCTEH
U TBEPABIX TeJl, U3MEHEHUE 00BbEMA TeJ MPHU HArPEeBaHUH (OXJIAKIECHUH), TETIOBOE
paBHOBECHUE, HUCHAPEHUE, KOHJECHCALMs, IUIABJIICHUE, KPUCTAJUIM3ALMs, KUIICHUE,
BJIQXKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
coCyle, CBsA3b MEXIYy IlapaMeTpaMHu COCTOSHMA Trasa B H30IpoLeccax,
JIIEKTpU3aLus Tell, B3aUMOJEHCTBUE 3apsJI0B;

OINKCHIBAaTh MEXAHUYECKOE JBUKEHHE, HMCIONb3Yysd (PU3NUYECKHE BEIUYUHBI:
KOOpJIMHATA, IyTh, IIEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CWIa,
UMITYJIbC T€jla, KUHETUYECKAash DHEPIUsl, NOTCHIUAIbHAsA DHEPIUs, MEXaHUYECKas
paboTa, MeXaHHMYECKass MOIIHOCTb; IpPH ONUCAHUM MPABWIBHO TPaKTOBAaTh
(GU3NYEeCKUl CMBICI HCIOJB3YEMBIX BEJIMYUH, UX OOO3HAUEHUS M EIUHULBL,
HaXOJIUTh (OPMYJIbl, CBA3BIBAIOLINE NAHHYIO (PU3MUECKYIO BEIUYUHY C JPYTHMMHU
BEIIMYMHAMUY;

ONMCBHIBATh H3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIC SIBJICHUA,
UCHONB3Ysl (U3MUECKHE BEIMYMHBI: JaBJICHHE Trasza, TeMIleparypa, CpeaHss
KMHETHUYECKAsT DHEPIUs XaOTHYECKOIO IBHM)KCHHUS MOJIEKYJ, CPEIHEKBaIpaTH4YHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSsS B3HEprus, padbora rasa,
KOA(QQUIIUEHT TMOJIE3HOTO JIEHCTBUS TEIUIOBOIO JBHUTATeNsl; IMPU ONHCAHUU
NPaBUJIBHO TPAKTOBAaTh (U3MYECKUNW CMBICT HCHOJIB3YEMBIX BEJIWYHH, HUX
00O3HAUYEHUsT W EIUHUIBL, HAXOAUTHh (OPMYINbBI, CBS3BIBAIOIIME JaHHYIO
(Gu3nYecKyo BEIMYUHY C IPYTUMHU BEIMYUHAM;

ONMCHIBATh U3YYECHHBIE JIEKTPUUYECKUE CBOMCTBA BEILECTBA U JJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUMHBI: JCKTPUUECKUHN 3apsl,
ANEKTPUYECKOE T0JI€, HANPSKEHHOCTD NOJISI, TOTEHIMA, PA3HOCTh IMOTEHIIMAJIOB;
IIPU ONHMCAHUM IPABUIIBHO TPAKTOBATh (DU3UUECKUI CMBICI UCIIOJIb3yEMbIX



BEJIMYMH, WX OOO3HAYCHHUS W CIWHUIIBI; YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIINC
TaHHYI0 (U3HYECKYIO BEJIMUMHY C IPYTUMH BETMIUHAMU;

aHAMM3UPOBATh (PU3MUECKHUE TPOIICCCHI U SBIICHUS, WCIIONB3YsI (PU3HUCCKHEC
3aKOHBI U IIPUHLMIIBL: 3aKOH BCeMUPHOro Tsarorenus, I, I u 11 3akonsr HeroToHa,
3aKOH COXpaHCHUS MEXaHMYECKOW OJHEPruu, 3aKOH COXPAaHCHHS HWMITYJIhbCa,
MPUHIMI CYMEPIIO3UIUA CWI, TPUHIIAI PAaBHONPABUS HHEPIUATBHBIX CHCTEM
oTcu€Ta, MOJEKYIIPHO-KHHETHYECKYI0 TEOPHUI0O CTPOCHHS BEIIECTBA, Ta30BBIC
3aKOHBI, CBS3b CpeIHEH KMHETHYECKOW SHEPTHH TEIJIOBOTO JBMKCHHS MOJIEKYJ C
aOCOJTIOTHOM TeMIlepaTypoH, MEepBbIi 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHCHUS
AJIEKTPUYECKOr0 3apsifa, 3akoH KysloHa, Tpu 95TOM pa3iaudaTh CIOBECHYIO
(GOpMYJIMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKCHUE W YCIOBHUS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMITBI JCHCTBUSA MAIllMH, MPUOOPOB U
TEXHHUYCCKUX YCTPOMCTB; Pa3iMuaTh yCIOBUS UX 0E30MACHOTO HCIOJIb30BaHUS B
MIOBCETHCBHOM JKU3HM,

BBITIOJHATE JKCIEPUMEHTBI TI0 MCCIICIOBaHUI0 (U3UYCCKUX SIBIICHUA U
IPOIIECCOB C HCIIOJIb30BAaHUEM TMPSAMBIX M KOCBCHHBIX HW3MEPEHHUM, IMPU ITOM
dbopmynupoBaTh TmpodiieMy/3amadyy U THUIOTE3y Y4YeOHOTO  DKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO O0O0pYyIOBaHUSA, MPOBOAHUTH OIBIT U
(bopMyIHpOBaTH BHIBOBL;

OCYIIECTBIISIThH MPSMbIE M KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIUUYWH, TPU
ATOM BBIOUPATH ONTUMAJBHBIM CIOCOO M3MEPEHUS M HMCIOJb30BaTh HM3BECTHHIE
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBATh  3aBUCHMOCTH  MEXAY  (U3NYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX HU3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
¢uKkcupoBaTh pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BUJIE TAOJIUIl U TpaUKOB, A€NaTh BHIBOJIBI IO pe3yjIbTaTaM HCCIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOTO Tpyda MPHU MPOBEACHUM HCCICAOBAHHI B
pamMKax y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIIENOBATEIBCKON U TMPOEKTHOM
JESTENBHOCTH C MCIOJIB30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JT1aOOPATOPHOTO
000pyTI0BaHMS;

pemiath pacy€THBIE 3aJa4dl C SBHO 3aJlaHHON (PU3WYECKON MOMENbIo,
MCTIOJNIb3YS (PM3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4u
BEIOWpATh (PU3NYECKYIO MOJENb, BBIACHATh (U3MUECKHE BEIMYMHBI U (HOPMYIIBI,
HeoOXonuMble il €€ pernieHus, MPOBOJUTh PACUETHI U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHHS (PU3MUECKOU BEIIMYNHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4: BHICTPANBAThH JIOTHYECKH HEMPOTUBOPEUUBYIO
IIEMIOYKY PACCYXKICHUI C OMOpOW Ha W3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ruecKre SIBJICHUS;



UCIIOJIb30BaTh ~ MpPU  PEIIeHMH  y4eOHBIX  3aJady  COBPEMEHHbBIE
MH(OPMAIIMOHHbIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
Y IpeACTaBleHUsl y4eOHON M HAYyYHO-TIONYJIAPHON MH(POPMALMH, ITOTYYEHHON U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJYy4aeMyl0 HHPOPMaLUIO;

IPUBOJUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOM KU3HU
it o0ecrieyeHus: 6e30MacHOCTH MpU 00palIeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAaMU, JIJIsl COXPAHEHUS 37I0POBbS M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
NOBE/ICHHSI B OKPY Kalollel cpesie;

pabotaTh B TpYIIE C BHIIOJHEHUEM PAa3JIMYHBIX COIMAIBHBIX POJEH,
IUIAHUPOBATh pPabOTy TPYNIbl, palMOHAIBHO paCHpenesiTb OO0S3aHHOCTU H
IUTAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJIEKBaTHO OLICHUBATh
BKJIAJ] KQX0T0 U3 YYACTHUKOB I'PYIIIBI B pEIIEHUE pacCMaTpUBaEMOil MPOOIeMBbl.

K koHny oOyuenus B 11 kiacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OO YyUAIOIIMXCS YMEHUMN:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMEHHON HAy4YHOM KApTHHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHHUKU H
TEXHOJIOTUH, B IPAKTUYECKON JIEATENBHOCTH JIFOJEH, LEJIOCTHOCTh M E€IUHCTBO
(¢u3nyeckoil KApTUHBI MUPA;

YUUTBIBATh TPaHUILIBl NPUMEHEHHUS M3YyUEHHBIX (U3NUECKUX MOJIeNe:
TOUYEYHBIN IEKTPUYECKHUI 3apsil, Jyd CBETAa, TOYCUHBIM NCTOYHHK CBETA, sAIEpHas
MOJIellb aTOMa, HYKJIOHHAs MOJelb aTOMHOTO sJpa HpHU pPEIIeHUH (HU3HUECKUX
3azay;

pacrno3HaBaTh (pu3nueckue sBJIEHUS (TMPOLECCh) U OOBICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKH U KBAaHTOBOW (DM3MKH: 3JEKTpUUECKasi MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE IEHCTBUS TOKA, B3aUMOJEHUCTBHE
MarHuTOB, 3JICKTPOMAarHUTHasT WHAYKUUsA, JEWCTBHE MAarHUTHOIO TMOJS Ha
IIPOBOJHUK C TOKOM M JIBWKYIIMICS 3apsiji, 3JEKTPOMAarHUTHBIE KOJEOaHUS H
BOJIHBI, NIPSIMOJMHEHHOE pPACHPOCTPAHEHUE CBETa, OTPAXKEHHUE, NPEIOMIICHHE,
uHTepdepeHurs, Aupakuus U OJApPU3aLUs CBETa, JUCHEpCUs CBETa,
doToanekTpraeckuii 3pdekT (pororddekr), cBeTOBOE /aBlICHNE, BOSHUKHOBESHHE
JUHENYaToOro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HCKYCCTBEHHas

PaIHOAKTUBHOCTb;
OMKUCHIBATh W3YUYEHHbIC CBOWCTBA BELIECTBA (AJEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  PA3IUYHBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI), HUCHOJIb3Ys (U3UYECKUE BEIMYHUHBI:
AJEKTPUYECKUHN 3apsl, CHJIa TOKA, IEKTPUYECKOE HAIPSIKEHUE, JJIEKTPUUECKOE



COTIPOTHRIICHHE, PA3HOCTh MOTCHITMAIOB, AJICKTPOJABIDKYIIAs CHiIa, paboTa TOKa,
WHIYKIUS MarHATHOTO TOJs, cwia Awmmepa, cwia JlopeHma, WHAYKTHBHOCTH
KaTYIIK{, SHEPTUS SJIEKTPUYCCKOTO M MAarHUTHOTO IIOJIeH, MEpPHOoJ M YacToTa
KojeOanmii B KoieOaTeIbHOM KOHTYpE, 3apsl M Cujla TOKa B MPOIEcCe
TapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHWH, (OKYCHOE pACCTOSHHUE W
ONTHYECKAs] CWJIA JIMH3BI, TIPH OMHCAHWHU TMPABUIBHO TPAKTOBAaTh (DU3UUCCKUU
CMBICIT HCIIOB3YEMBIX BEIIMYUH, WX OOO3HAYCHUS W CIWHUIBI, YKa3bIBaTh
(GopMyIBI, CBSA3BIBAIONINE JTAHHYIO (U3MYECKYIO BEIMYMHY C JPYTUMH
BEJIUYNHAMH,

ONKCHIBATh H3yYEHHBIC KBAHTOBBIC SBJICHUS W IPOIECCHI, HCIOIB3YS
(du3HUecKre BEIMYUHBI: CKOPOCTh 3JICKTPOMATHUTHBIX BOJH, JUJIMHA BOJHBI U
9JacToTa CBETa, SHEPTHs U UMIYJIbC POTOHA, MIEPUOJ TTOJIypacIiaaa, SHEPT U CBI3U
ATOMHBIX SJE€pP, TPH ONHWCAHWHM TIPABWIBHO TPAKTOBATh (U3MYECKHH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, WX OOO3HAUEHUS W CJWHMIIBI, YKa3bIiBaTh (OPMYJIbI,
CBSA3BIBAIOIINE JaHHYI (HU3WYECKYH0 BEIWYMHY C JAPYTMMH BeJIWYHWHAMH,
BBIUMCIISATh 3HAUCHNE (DU3UYCCKON BEITMUHUHBI;

aHAM3UPOBATh (PU3MYCCKUE MPOIECCHl U SBJICHUS, UCIOJIB3YS (PU3HUECKHE
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI TIOCIICIOBATEIIBHOTO M IMapajlIeIbHOTO
COCIMHEHUs MPOBOAHUKOB, 3akoH Jkoyms—JIeHIa, 3aKOH >JIEKTPOMAarHUTHOM
UHYKIIUH, 3aKOH MPSMOJUHEHHOTO PacIpOCTPaHEHHUsSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE ODiHIITeHHa misa doTodddexTa,
3aKOH COXPAaHEHUS SHEPruHu, 3aKOH COXPaHEHUsI UMITYJIbCA, 3aKOH COXPaHEHUS
ANIEKTPUUYECKOTO 3apsja, 3aKOH COXPAaHEHHUS MacCOBOI'0 YHMCia, TMOCTyJaThl bopa,
3aKOH PaJIMOAKTHBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKCHHE U YCJIOBHUSA (TpaHUIIBI, OO0JACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAIlpaBJIEeHUE BEKTOpA MHAYKIIMA MAarHUTHOTO ITOJISl IPOBOJHUKA
C TOKOM, cuJibl Amriepa u cuiibl JlopeHia;

CTPOUTh M OIKCHIBaTh H300paKEHHE, CO3/1aBa€MOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJIHSITH OKCIIEPUMEHTBI I10 HCCICIOBAaHUIO (U3WYCCKUX SBICHHH H
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHUU: MPU ITOM
dbopmynupoBaTh IpoOJIeMy/3aadyy M THIOTE3y Y4eOHOTO  DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIOKEHHOTO OOOpYIOBaHUS, TPOBOJHWTH OIBIT U
(GbopMyITHPOBATH BHIBOJIBL;

OCYIICCTBIISITH MPSMBIE M KOCBEHHBIC M3MEPECHUS (PU3NUIECKUX BEIHYWH, TIPH
ATOM BBIOMpATh ONTUMAIBHBIA CHOCOO M3MEPEHUS W HCIOJH30BAaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUN;



HCCNEeIOBAaTh 3aBUCUMOCTH (DU3WYECKUX BEIUYMH C  HCIOJIb30BAaHUEM
NPSIMBIX WU3MEPEHUN: MPU H3TOM KOHCTPYHUPOBATHh YCTaHOBKY, (HUKCHUPOBATH
pe3yabTaThl MOTYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIUYUH B BHUAE TaOIUI] U
rpaduKoOB, JAeNaTh BBIBOJBI 10 PE3yJIbTaTaM HCCIIEI0BAHUS;

co0JIro1aTh MpaBmwiia 0€30MacHOr0 TpyAa MpU MPOBEACHUU HCCIIEAOBaHUN B
paMKax y4eOHOro OJKCIIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM U MPOEKTHOM
JESATENbHOCTU C MCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemiatb pacy€THhIE 3aJa4d C SBHO 3aJlaHHOM (DU3UYECKON MOJIETbIo,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCIOBHUS 3a/1auu
BBIOMpPATh (DU3NYECKYIO MOJECNb, BBIACIATh (U3UUECKUE BEIUYUHBI U (HOPMYIIHI,
HeoOXoAuMbIe NIt €€ pelleHus, MPOBOAUTh PacuéThl M OIEHUBATh PEATbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3UYECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPAUBaTh JIOTHUYECKH HEMPOTHUBOPEUUBYIO
LENOYKY PACCYXJCHUI C OMOpOoM Ha M3y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzuvecKue sIBJICHNUS,

UCIIONIB30BaTh ~ TPU  PEIICHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
nH()OPMAIIMOHHBIC TEXHOJIOTHUU JIJIS TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TPEJICTAaBICHUSI yUeOHOW U Hay4YHO-TIOMYJISIpHON MH(POpMALIUU, TTOJTYYCHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOpMAIIUIO;

OOBSCHATH TPHUHIMIBI JEHCTBUS MAaIllMH, TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBHUS MX O€30MACHOIO MCIIOJIb30BAHUSI B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKIIAJIA POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE TMPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TECOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW >KU3HU
U1 obecniedeHrs 6€30MacHOCTH TPU OOpAIICHUH C MPUOOPAMHU U TEXHUUYECKUMU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBbS M COOIIOIEHUS HOPM JKOJOTHYECKOTO
MOBEJICHUS B OKPYKAKOIIEH CpeJie;

paboTaTh B TpYNIE C BBHINOJHEHWEM paA3IMYHBIX COIMAJIBHBIX POJICH,
IUIAHUPOBATh padOTy TPYMIBI, PAlMOHAIBHO pACHpPENeNsiTh OO0S3aHHOCTH U
IJIAHUPOBAThH JIESITENIbHOCTh B HECTAHIAPTHBIX CUTYaAllUsIX, aJI€KBAaTHO OLICHUBATH
BKJIQJI KQXJJOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHUE pacCcMaTPUBAEMOMN MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KoumnyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. ®PUBUKA U METO/JIbI HAYYHOI'O IO3HAHUSA
bu6mmorexa [IOK
1.1 o 2
W3WKa ¥ METOJIbl HAYyYHOTO TTO3HAHUS 0 0 httos://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Aunaica ! 0 0 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
Pazgen 3. MOJIEKYJISAPHASI ®U3UKA U TEPMOJINHAMMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 0 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1 0
OCHOBBI TEpMOMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 0 0 bubnuorexa [IOK

®da3oBbIe epexoabl

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



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

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM u@poBbIie
Ne i/ pasi Konrpoabubie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. 9JIEKTPOJANHAMUKA
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 0 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKue U JIEKTPOMArHUTHBIC bubnuorexa [JOK
2.2 5) 1 0
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onrruxa 10 0 3 bubamorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznea 3. OCHOBBI CHHEIIUAJIbHOM TEOPUU OTHOCHUTEJBHOCTH
31 OcCHOBBI crieManbHON TEOPUHU 4 1 0 bubnunoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubmuoreka [JOK
4.1 DNeMEeHThl KBaHTOBOW ONTHKHU 6 0 0 httos://m.eds00.ru/7f41c97c
4.2 Crpoenue aToMa 4 0 0 bubnuorexa [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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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:;?)(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
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IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Kourpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 ®usuka — Hayka o npupoje. Hayunsie 1 0 0 bubnuorexa [JOK
METO/Ibl TO3HAHUS OKPYKAKOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MmecTo ¢u3uku B hopMHUpOBaHUHT
2 COBPEMEHHOM Ea HOM K(E I;I/IHS MHpa, B 1 0 0 bubmiorexa HOK
P v P 1Pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOICH
Mexannueckoe qBrxeHne. OTHOCUTENBHOCTh
3 MEXaHHYECKOTO JBMKeHUs. [lepeMenicHue 1 0 0 bubmorexa HOK
. - epemett ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPCHHE
bu6mmoreka [JOK
4 P epHOE enHoe eHHue 1 0 0
ABHOMEPHO® HPAMOTHHCHHOS ABIDKCHHI https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 0 0 bubmuorexka [JOK
IIBIKECHUE https://m.edsoo.ru/ff0c372e
5 CBoOoiHOE majeHue. Y CKopeHue 1 0 0 bubnunoreka [JOK
CBOOOIHOTO MMaIEHUSA https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe nrxenue. JBrmxenne 1 0 0 bubnuoreka [JOK
MaTepuaibHON TOYKHU MO0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IIpuHumMn oTHOCUTENBLHOCTH [ anumnes.
8 I/Iie HI/IaJ'ILHLIe cucteMbl oTcueTa. [lepBblii 1 0 0 bubmotera [JOK
P PP https://m.edsoo.ru/ff0c3be8
3akoH HrroTOHA
9 Macca tena. Cuna. [IpuHumn cynepno3unuu 1 0 0 bubnuorexa [IOK

cui. Bropow 3akoH HerotoHa st

https://m.edsoo.ru/ff0c3be8
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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

MaTepPUaIbHOU TOUKH

10 Tperun 3axkoH HproTOHA 111 MaTepuanbHbIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKoH BCEMUPHOTO TsroteHus. Cuna bubnuorexa [JOK
TshKecTu. [lepBas KocMHuUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena htts://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpunment tpenus. Cuna
13 COHpOTiBJ‘IeHI/ISI np(ﬁlq)mmmenmf Tea B bubmorexa HOK
https://m.edsoo.ru/ff0c3f76
YKUJIKOCTH WJIH Ta3e
[TocTynarenpHoe U BpaliaTeabHOE IBHKEHUE
14 a0COJIIOTHO TBEPIOTO Tesia. MOMEHT CHUIBI. bu6mmoreka [IOK
[iieuo cusbl. YcinoBus paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
15 MaTepuaibHbIX ToUeK. MmMmymnbc cunbl. 3akoH bubnuorexa [JOK
COXpaHEeHUs umnyibca. PeaktuBHoe https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pa6ota u mourHOCTh cuibl. Kunetnueckas
16 sHeprus MmaTepuanbHOi Touku. Teopema 06 Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c4502
W3MEHEHUH KHHETUYECKOH SHEPTUu
[ToTenmmanpHas sueprus. [loTeHnmansHas
17 SHEprus ynpyro nehopMUpOBaHHOU bubnunoreka [JOK
npyXuHbl. [loTeHIMaNbHAas SHEPrus Tenna https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
[ToTeHuManbHbIE U HETIOTEHUUAIBHBIE CUIIBI. BuGmiorexa LIOK
18 CBs13b pabOTHI HEMOTEHIIUAIBHBIX CUII C

U3MEHEHHEM MEXaHUIECKOH OHEpPIrun

https://m.edsoo.ru/ff0c478c
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CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOU YHEPTUH

19

JlabopaTtopHnast pabota «VccrnenoBanue cBsi3u
paboThI CHITBI C K3MEHECHHEM MEXaHHIECKON
DHEPTUU Tella Ha IIPUMEPE PaCTsHKEHUSA
PE3UHOBOTO KI'yTa

20

KonTponsnas padota o reme «Kunemaruxka.
JluHamuka. 3aKOHbI COXpaHEHHUS B
MEXaHUKE

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KUHETUYECKOM Teopuu. bpoyHOBCKOE
nsuxenue. udpdysus

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

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
Y4acTHI] BelecTBa. Moiesu CTpOSHHUS Ta30B,
KUJKOCTEH U TBEPIBIX TEI

23

Macca monekyin. KonmdecTBo BeliecTna.
[Tocrostnnas ABoraapo

24

TemnoBoe paBHOBecue. Temrieparypa u eé
u3Mepenue. [llkana remneparyp Lenbcus

25

WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

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

26

AbGcoutoTHas TeMIepaTypa Kak Mepa cpeHei
KMHETUYECKOM DHEPIUu ABUKEHUS MOJIEKYII.
VYpasuenune Menaeneesa-Knaneipona

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

27

3akoH /lampToHa. I'a30BbIe 3aKOHBI

28

JlaboparopHnas pabdota «ccnenoBanue
3aBUCHUMOCTH MEX]Iy MapaMmeTpamMu
COCTOSIHUS pa3peKEHHOT0 ra3a»



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

H3omporiecchl B 1€aabHOM ra3e u ux

bubmuoreka [JOK

29
rpaduueckoe nmpeacTaBieHUE https://m.edsoo.ru/ff0c570e
BuyTpeHnHss dHEprus TepMOINHAMAYECKOU
30 CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI. bubnuorexa [JOK
KonuuecTBo TemnoTe! u padota. BuyrpenHsis https://m.edso0.ru/ff0c5952
SHEPrusi 0OJHOATOMHOIO UJEAIbHOTO ra3a
bubmmoreka [IOK
31 B
WKL TeonIepenatn https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTh BELIECTBA.
bu6mmoreka [IOK
32 KonuuecTBo TETUIOTHI TTpH TETUIOTIEpEIaye.
. https://m.edsoo.ru/ff0c5¢36
AmabaTHBIN TpoIecc
33 [IepBblii 3aKOH TEPMOJMHAMMKHU U €TI0 bubnnorexa [JOK
MPUMEHEHHE K U30IPOIECCaM https://m.edsoo.ru/ff0c5efc
34 Heo6patumocTh pormeccoB B PUPO/IE. bubnuorexa [JOK
BTopoii 3aKkOH TEpMOIUHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunmun geiicteus u K11 rennoBoit bu6mmoreka [JOK
MalIHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJ1
37 DKOJIOTHYECKHUE TPOOJIEMBI TEIIOIHEPTCTHUKU
38 Oo6o06maromuit ypok «MosexynsipHas bubnuoreka [IOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponsHas pabora no teme
39 «MonexkynspHas ¢puzuka. OCHOBBI Bubmmorexa LIOK
yUp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
40 [TapooGpazoBaHue U KOHICHCAIUS. bubnuoreka [IOK
Hcnapenue u kunexue https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS 1 OTHOCUTEIbHAS BIKHOCTh bubmuoreka [JOK

BO3ayxa. HacelleHHbIN nIap

https://m.edsoo.ru/ff0c64d8
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Teepnoe teno. Kpucrannmuecknue u
amop(dHbIe Terma. AHU30TPOIUSI CBOVCTB

bubmuoreka [JOK

42
KpuctauioB. JKuakue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTeprallbl
43 [InaBnenue u kpuctaymm3anus. Y 1enbHas bubnuorexa [JOK
TertoTa riaByieHus. Cyonmumarus https://m.edsoo.ru/ff0c6708
bubmmoreka [IOK
44 Y 0
PABHEHHE TCILIOBOTO banatica https://m.edsoo.ru/ff0c6820
45 DneKkTpu3aIus Tel. DIEKTPUUECKUH 3apsi/l. bubnuorexa [JOK
JIBa BU/1a 2JIEKTPUYECKUX 3apsI/I0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHWKH, TUIIIEKTPUKHU U
46 an HOBO HI/)IIKI/I 3a1<(I))H COXpaHEHUs brbmmorexa [OK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsiia
47 B3anmoneunctsue 3apsanoB. 3akoH Kynona. bubnuorexa [JOK
To4yeyHBIN TEKTPUUYECKUU 3apsif] https://m.edsoo.ru/ff0c6ce4
Hanpsik€HHOCTD 37IEKTPUYECKOTO TOJIS.
48 [TpUHIMI CYTIEPIIO3UITUH JICKTPHUSCKUX bubmmorexa [TOK
P E[ yIep B . P https://m.edsoo.ru/ff0c6df2
nosied. JInHuM HanpsHKEHHOCTH
49 PaboTa cui 31eKTpoCTaTHIeCKOro MoJIsl. bubnuoreka [JOK
IToreunman. PasHOCTh IOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U JUDTEKTPUKHU B
P P bubnuoreka [JOK
50 ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JysnexTpuueckas MIpOHUILIAEMOCTh
. bubmuoreka [JOK
51 OnekrpoeéMkocTb. Konnencato
P A P https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTb INIOCKOTO KOHJIEHCATOPa. bubnunoreka [JOK
DHeprusi 3apsKEHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JIaGopatopHas pabota "M3mepenue
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AIEKTPOEMKOCTH KOHAeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJEHCAaTOPOB, KONMMMPOBAJIBLHOIO anmapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIICHHE DIICKTPOTIPUOOPOB

55

DNeKTpUUECKUi TOK, YCIOBHSI €T0
cymectBoBaHus. [loctosaupiii Tok. Cuna
toka. Hanpsokenne. ConpotuBiienue. 3akoH
Oma 1t ygacTka 1enu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COCTMHEHNE TTPOBOTHUKOB.
JlabopaTtopHnas pabota «3y4yeHue
CMEIIAaHHOTO COCTMHEHHS PE3UCTOPOBY

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTH AJIEKTPUUECKOTO TOKA.
3akoH J[xoyng-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )

BHCKTqueCKOfI OCIIn. KOpOTKOC 3aMbIKaHUCE.

JlabGopaTtopHnas pabora «M3mepenne IC
MCTOYHHMKA TOKA U €r0 BHYTPCHHETO
COTIPOTHUBIICHUS

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

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS
METaJJIOB OT TEMIIEpaTyphI.
CBepXpoBOIUMOCTh

60

DNeKTpUUECKUU TOK B Bakyyme. CBOHCTBa
AJIEKTPOHHBIX ITyYKOB

61

[TomympoBOAHUKH, UX COOCTBEHHAS U
MpUMeCHas MpoBoAUMOCTh. CBoKCTBaA p—N-

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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nepexojia. [lorynpoBoTHUKOBBIE TPHOOPHI

DNEeKTpUUYECKUU TOK B pacTBOpax U

62 pacIuiaBax JI€KTPOJIMTOB. 1 bubnuorexa [JOK
DNEeKTPOTUTHYECKAs TUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUH TOK B razax.

. . bubnuorexa [JOK
63 CaMOCTOSTETHHBIW U HECAMOCTOSITCIILHBIH 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Monnus. [lnazma
DneKTpuYecKrue MpruOOpbl M YCTPOMCTBA U HX
64 1} aKTqucxoe 1} I/II)MeH(Ie)HI/Ie };_[TI;BI/IJ'Ia 1 bubmiorexa HOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30MMacHOCTH
. bubnuotexa [JOK
65 0606 6) 1
OOIAIOMIIH YOI (SICKIPOAMHAMIRD https://m.edsoo.ru/ff0c88be
KonTtponbHas padoTa mo teme

66 «Onekrpocratuka. [locTossHHBIN 1 bubnuoreka [JOK
AJIEKTPUYECKUU TOK. TOKH B pa3iIuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PesepBubiit ypok. Kontponbnas paboTa 1o 1 bubnuorexa [JOK
Teme "DNeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O6001maromui ypok no 1 bubnuoreka [IOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB ITO I[TPOTPAMME 68
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11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne undposbie
Tema ypoka Konrpoabubie | IlpakTHnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
[TocTOsIHHBIC MAarHUTHI M FIX
1 B3aumojieiicTBre. MarauTHoe noJjie. Bexrop 1 0 0 bubnuoteka [JOK
MAarHUTHOM UHAYKIMH. JINHMY MarHuTHOM https://m.edsoo.ru/ff0c9778
WHTYKITHHA
MarauTHOE TI0JIe POBOTHUKA C TOKOM.
2 OmnsiT Opcrena. Bzanmoaeiicreue 1 0 0 bubmiorexa HOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlaboparopHas padota «/3yuenue 1 0 1 bubmuorexa [JOK
MarHUTHOTO TOJIS KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBHe MarHUTHOTO TOJISI HA POBOJAHUK C
4 tokoM. Crita Amniepa. Jlaboparopnas pabota 1 0 1 bubnnoreka [HOK
«HccaenoBanue nelcTBUS IIOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
JleiicTBrEe MarHUTHOTO TOJISl Ha
5 JIBHK cs 3apshKeHHYIo yactuiy. Cuia 1 0 0 bubmnorexa [IOK
Yy b yiO % https://m.edsoo.ru/ff0c9df4
Jlopenma. Pa6oTa cuiel JIopenma
DOnexTpoMarHuTHast UHAYKIus. [ToTok
5 BEKTOpa MarHuTHOW nuaykunu. J/1C 1 0 0
WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
unaykuuu Papanes
7 JlaGoparopHas pabota «VccienoBanue 1 0 1 bubnuorexa [IOK

SABJICHUA BHeKTpOMaFHHTHOﬁ HUHIOAYKIIUHU»

https://m.edsoo.ru/ff0cal50
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NHayKTUBHOCTB. SIBI€HME CAMOUHAYKIIUH.
O/1C camMmOMHIYKIIMH. DHEPrUsi MarHUTHOTO
TIOJIS1 KATYIIKA C TOKOM. DJIEKTPOMarHuTHOE
moJie

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

TexHuueckne ycTpoiuCcTBa U UX IPUMEHEHHUE:

MTOCTOSIHHBIE MarHUTBHI, 3JIEKTPOMArHUTHI,
AJIEKTPOABUTaTENb, YCKOPUTEIH
3JIEMEHTApHbBIX YaCTULl, UHAYKI[UOHHAS [1€Yb

10

O6o0matomuii ypok «MarHuTHoe moJe.
BHGKTPOMaFHI/ITHaSI UHAYKOUA)

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

11

KonTtponpHas padota no teme «MarauTHoe
moJjie. DIeKTPOMAarHUTHAS UHTYKITUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOgHBIE MEXaHNYECKHUE KOJICOAHU.
I"apmonnueckue konebanus. Y paBHEHHE
rapMoOHHYECKHX Kojebanwuii. [IpeBpamnienmne
SHEepPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHnas padota «lccnegoBanue
3aBUCHMOCTH IEPHO/Ia MAJIbIX KOJIeOaHU
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl

rpy3a»

14

Konebarenbubid kKoHTYp. CBOOOAHBIE
3JICKTPOMArHUTHBIC KOJICOAHUs B MICATBHOM
KoJIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEKIY
MEXaHUYECKUMU U DIIEKTPOMArHUTHBIMU
KOIeO0aHUsIMU

bubnuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcoHa. 3aKOH COXpaHEHUS
SHEPrUU B UACaTHHOM KOJIeOaTeTbHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbh9c4
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[IpencraBnenue o 3aTyXaroUINX KOJICOaHHUSIX.
BbIHYXIeHHbIE MEXaHUYECKHE KOJIeOaHusI.

bubmuoreka [JOK

16 Pe3onanc. BeinyxaeHHbIe https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHBIE KOJIEOaHHS
[lepemennbIn Tok. CUHYCOUAIbHBIN
17 IIEPEMEHHBIN TOK. MOIIIHOCTb IEPEMEHHOTO bubnuorexa [JOK
TOKA. AMIIUTYTHOE U JICHCTBYIOIIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUJIbl TOKA U HAIPSDKEHUS
18 Tpancdopmarop. IIpousBoicTBo, nepenava u
noTpebiIeHne AEKTPUIECKON SHEPTUH
YCTpoHCTBO U MPAKTHYECKOE IPUMEHEHUE
19 AJIEKTPUYECKOTO 3BOHKA, FeHepaTopa Bubmmorexa LIOK
. https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKa, TMHUH 3JIeKTporepeaay
DKOJIOTrHYeCKHE PUCKU ITPU IIPOU3BOJICTBE
20 anekTposHepruu. KyiabTypa ucnosp30BaHus
JIEKTPOIHEPTUHU B IOBCEIHEBHOM )KU3HU
MexaH1uecKre BOJHbI, YCIOBHS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuoreka [JOK
pacnpoCTpaHEHUs U JUTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
ITonepeunsie ¥ IPOAOJIbHBIE BOJIHBI
29 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTB 3ByKa. bubnuoreka [IOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
23 DEeKTPOMAarHUTHBIE BOJIHBI, UX CBOUCTBA U bubnuoreka [IOK
ckopocTs. IlIkana 31eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpyHIMIBI PaTUOCBA3U U TEIEBUICHMUS.
PasButne cpencts cBsa3u. Paguonoxanus
25 KonTtponsHas padota «KosnebaHus 1 BOJIHbBI Bubmmorexa LIOK

https://m.edsoo.ru/ff0cc6f8
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[IpssMOnIMHENHOE PacIIPOCTPAHEHHUE CBETA B

bubmuoreka [JOK

26 OJTHOPOHOM cpene. ToYeUHbBIN HCTOYHUK
FHOPOA pea https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpaxenue cBeTa. 3aKOHbI OTPAKECHUS
27 ceera. [locTpoenue n3o0pakeHUH B TIIOCKOM bubmmorexa LOK
' p p https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomiienne ceta. [lonHOE BHyTpEHHEE
28 0Tp axenue. [IpenenbHBIN yroi n};TJfHoro brbmmorexa LOK
p P T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKCHUS
29 JlabopaTtopHas pabota «3mepenue bubnmuorexa [JOK
MOKa3aTess MPEeIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenune n3o00paxeHnit B JIMH3E.
30 dopmyra T0H11)<0171 JIMH3BI IS)’BenI/IqG:HI/Ie bubmoreka LIOK
pMY. ' https://m.edsoo.ru/ffOcddle
JIUH3bI
31 JlabopaTtopHnast pabota «lccrnemoBanue
CBOWCTB M300paKEHUI B JIMH3aX»
Jucnepcus ceera. CI0KHBIN cOcTaB 0€10r0
32 ceera. L[et. JlaGoparopnas pabota
«HaOmronenue aucrnepcuu cBeTay
33 Wntepdepenmus creta. Judpakius cpera. bubnunoreka [JOK
JudpakuronHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonspuzanus cBeta https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpUOOPHI U YCTPOICTBA U
yCIOBUS UX 0€30MaCHOTO MPUMEHEHHS
['paHuIBl MPUMEHUMOCTH KIACCUYECKON
P P . bubmuoreka [JOK
36 MexaHukd. [locTynarel cenuantbHOU TEOPUH

OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCHTENBHOCTh OJHOBPCMCHHOCTH.

bubmuoreka [JOK

37
3ameieHre BpeMEHU U COKPAILEHUE JJIUHbI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYIbC PEISITHBUCTCKON
38 yacTunbl. CBA3b MacChl C DHEPTUEN U bubnmorexa LOK
' p https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHS IMOKOS
39 KonTponsnas padora «Ontuka. OCHOBBI bubnuorexa [JOK
CIIELIMAIbHON TEOPUHU OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. opmyna [lnanka. Dueprus u bubnuorexa [JOK
UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeITHE U UccaenoBanne Gotodddekra. bubnuorexa [JOK
OnbiTel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl PpoTtodrddekra. YpaBHEeHUE
42 BI/I‘HHJTeI(E“Ha n(b;{(l()i)OToa(b(ll))eKTa «KpacnHas Bubmmorexa LIOK
g a4 https://m.edsoo.ru/ff0d015e
rparuay Gorodddexra
43 JaBneaune cBera. OnbiTel I1. H. JIeOGenena. bubnuorexa [JOK
XHUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckre ycTpoicTBa U MPAKTHIECKOE
44 pUMeHeHHE: (POTOIIEMEHT, (POTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenue 3agad no remMe «J1€MEHTHI bubmuoreka [JOK
KBAHTOBOU ONTUKM https://m.edsoo.ru/ff0d0302
Monenb atoma TomcoHa. OTBITEL
46 Pesepdopna o paccessHHIO 0-4acTH Bubmmorexa LIOK
PEOpA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToma
bu6mmoreka [JOK
47 [Toctynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
48 Wzny4yenue u norsorieHue GOTOHOB MPH bubnuorexa [IOK

nepexoae aroMma € OJHOTO YPOBHA SHCPIruu

https://m.edsoo.ru/ff0dOafa
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Ha Ipyrou. Buasl criekTpos

49

BoanoBrle cBovicTBa yacTull. BoHEI e
bpowuis. KopnyckynsipHO-BOJTHOBOW
nyanu3M. CIIOHTaHHOE U BEIHYXJCHHOE
W3JIy4YCHHE

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

50

OTkpbITHE PAaTOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto cocrana
PaIMOaKTUBHOTO H3TydSHUS

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

51

CaoucTBa anbda-, 6eTa-, raMMa-u3TydeHUsI.

Brnusinue paiioakTUBHOCTH Ha )KUBbIE
OPraHu3Mbl

52

OTkphITHE IPOTOHA U HEUTPOHA. V30TOMBI.
Anbda-pacniag. DNEKTPOHHBIA U
MMO3UTPOHHBIM OeTa-pacman. ['amma-
W3JIy4eHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HYKJIOHOB B siipe. SnepHbie
peakuuu. SnepHpid peaktop. [Ipodiemsl,
MEePCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKThI
SIEPHOU IHEPTETUKHI

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

54

DneMeHTapHble yacTulibl. OTKpbITHE
MO3UTpoHAa. MeToabl HAOMIOACHUS U
PErucTpalmy 3J€MEHTAPHBIX YaCTHII.
Kpyrasiii cton «®yHnameHTanbHble
B3auMoIeucTBUs. EqMHCTBO (huznyeckon
KapTUHBI MUPa

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

55

Bun 3B€3an0r0 Heba. Co3Be3aus, sipKue
3BE3/1bl, TUIAHETHI, UX BUIAUMOE JIBUKCHHE.
ConneuHnas cucrema
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56

Counne. CoiHeuyHast aKTUBHOCTE. VICTOUYHUK
sHepruu CoJsHLa U 3BE3]

57

3BE3/1bl, UX OCHOBHbBIE XapAKTEPUCTHKHU.
3BE3/1bl ITABHOW TIOCIIEI0BATEIBHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEACTABIICHUS O MPOUCXOKICHUU U
spoJironuu COJIHIA U 3BE3]T

58

Mneunsin [Iyre — Hama ['anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anmakTukn. YepHbIie IbIpHI B
AIpax TaJIaKTUK

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
Bosbiioro B3peiBa. PeMKTOBOE U3ITyYeHUE.
MeraranakTuka

60

Hepemennsie mpo6iieMbl acTPOHOMUHT

61

KonTtponbHas paboTta « 37€MEHThI
ACTPOHOMHUU U aCTPOPUIUKID

62

O6o06matromuii ypok. Posib ¢pusnku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAIbHON 1 STHYECKOMN
chepax nesTeIbHOCTH YeJIOBEKa

63

O6o006maromuii ypok. Pons u mecto dpuszuku
Y aCTPOHOMHH B COBPEMEHHOW HAyYHOM
KapTUHE MHUpa

64

Ob6o6maromuit ypok. Ponb ¢pusndeckoit
TeOpuH B (POPMUPOBAHUH MTPECTABICHHHA O
(bu3MUecKOi KapTHHE MUpa

65

O6o6maromuit ypok. Mecto ¢pusnueckoit




KapTUHBI MUpa B 00IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX IIPEACTABICHUM O
pupoie

PesepBHBbI ypok. MaruutHoe noJe.

66 1
DneKTpOMarHUTHAast UHIYKLINS
67 PesepBHblit ypok. Ontuka. OCHOBBI 1
CHelHaIbHON TEOPUN OTHOCUTEIBHOCTH
68 Pesepnbiii ypok. KBanroBas ¢usuka. 1 bubnuorexa [JOK
DJIeMEHTHI aCTPOHOMUU U aCTPODU3UKHU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» ®uzuka, 10 kinace/ Mskumes I'.4., Byxosues b.b., Cotckuit H.H. non
penakmueit [lappentoeBoit H.A., AkuinonepHoe obiiectBo «M31atenbeTBO
«IIpocsewienue»

» Gusuka, 11 knacc/ Maxumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [lappentoeBoit H.A., AkuronepHoe o61ecTBo «M3aaTenbcTBO

«HpOCBGIIICHI/IC»

METOANYECKHUE MATEPUAJIBI IJISd YYUTEJIA

. ®usuka, 10 knace/ Mskumes I'.4., byxosnes b.b., Corckuit H.H. ox
penakmueit [lappentoeBoit H.A., AkinonepHoe obmiectBo «M31arenbeTBO
«IIpocBemenue»

2. ®usuka, 11 xnmacc/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [lappentoeBoit H.A., AkninonepHoe obmiectBo «3marenbeTBo
«IIpocBemenue»
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kiacc / O.W.I'pomreBa. — M.: UznarensctBo «OK3ameny, 2012 .

5. 3apanus oopazoBarenbHOro noprana Pemy ET'OD



6. COOpHUK 3a/laHul U CaMOCTOATENBHBIX padoT « @uzuka 10», JILA. Kupuk,

IO.1. Iuk- M.: Mnekca 2012r

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1.http://nsportal.ru - conmanbHas ceTh paOOTHUKOB 0OPAa30BaHUS.

2 http://markx.narod.ru/pic/ - pusuka B 1mKoJe.

3 http://festival.1september.ru/articles/ - pectuBans negarornyecKux uae

4. «OTKPBITBHIN YPOK».

5.bubmmoreka [IOK

https://m.edsoo.ru/
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