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I'ocynapcTBeHHOE ABTOHOMHOE HETHIIOBOE 00pa3oBaTe/ibHOE yUpe:KIeHue
CepmiioBckoii 001actu «I'ydepHaTOPCKUIl JuIei»
MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ¢usnke 0a30BOTO ypOBHS HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXKEHUI M TpeOOBaHUN K pe3ysbTaTaM
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIENINK TpernofaBaHus ydeOHoro mnpeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yomnx OCHOBHBIE
oOpa3oBaTebHbIE TPOrPAMMBI.

ConmepxaHue mnporpamMmbl MO (U3MKE HampaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10—11 kinaccos npu oOydyeHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, NPEAMETHBIM U METANpEeIMETHBIM pe3yJIbTaTaM OOy4eHHUs, a TaKXKe
YUUTBHIBAET HEOOXOAMMOCTh pEaIU3alUU MEKIIPEAMETHBIX CBA3€H (QU3MKH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenenstorcs OCHOBHBIE
1IN U3y4eHus! (PU3UKHU Ha YPOBHE CPEAHEr0 00111ero o0pa3oBaHusl, MIIaHUPYEMbIE
pe3yibTaTbl OCBOEHUSI Kypca (DHU3UKHU: JIMYHOCTHBIE, METalpEAMETHbIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

eIIJJaHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 0a30BOM ypOBHE, B
TOM YHCJIE NIPEIMETHBIE PE3YJIbTAThI IO roJjaM 00yUEHUS;

ecojiepkaHre yueOHOro npeamera « Pu3nkay 1o rogam oOy4eHHs..

®du3rka Kak Hayka O Haubosee OOHIMX 3aKOHAaX MPHUPOIbI, BHICTyHass B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CyIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xaromiem mupe. HIKoabHBIN Kypc PU3HKN — CUCTEMOOOpa3yOIUi
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
OpUMeHEeHue (U3NYECKUX 3HAaHWM  Ompenenser Xapakrep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTUH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MIOJIyYEHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMHU W Apyrux. M3yuyenue
(U3MKN BHOCUT OCHOBHOM BKJIaJ B (pOpMHpPOBaHHE €CTECTBEHHO-HAYYHOU KapTHHbI
Mupa oOyvarouuxcs, B (OpMHpOBaHHME YMEHUN MNPUMEHSTh HAyYHBIH METOJ
MO3HAHUS NP BBINOJIHEHUN UMH YYEOHBIX UCCIIEIOBaHUIM.

B ocHOBY Kypca Ghu3HKH 17151 yPOBHS CPEAHETO 00IIero 00pa30BaHUs MOJIOKEH
pAI UAeH, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOESHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEHl Kypc SIBISIETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJEPKUT MaTepuai U3 BCeX pa3iesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuszayuu. B cOOTBETCTBMM C HEW Marepuan Kypca (PU3UKH
oObeAMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBisieTcs
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dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U

nouie.

Hoes cymanumapuzayuu. EE peanuzanus NOpeanosiaraéT HUCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKONM HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku npeanosiaract 3HakOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTUYECKUX MPUIIOKEHUN HM3yUEHHBIX
TEOpUid U 3aKOHOB.

Hoes sxonoeuzayuu peanusyeTcsi TOCPEACTBOM BBEIIEHUS DJIEMEHTOB
collepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke 00CYX ICHUS
po6JieM pallMOHAIBHOTO IPUPOOTIONb30BAHMS U HKOJIOTHYECKOM 0€3011aCHOCTH.

Crep)KHEBBIMH 3JIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CPEIHEro OOIero
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (HopMHpoBaHHE MPEACTABICHUN O
CTPYKType MOCTpPOEHUsI GU3NUECKON TeOpuH, poiii PyHIaMEHTAIBHBIX 3aKOHOB H
MIPUHIIAIIOB B COBPEMEHHBIX IPEICTABICHUAX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CucTeMHO-eSITeIbHOCTHBIN TOIX0J B Kypce (PU3UKU peanu3yeTcsl Mpexe
BCEro 3a CYET OpPTraHU3alUU SKCIEPUMEHTAIBHON AESITETbHOCTH OOYYaroIIMXCs.
Jl51s 6a30BOT0 ypOBHS Kypca PU3UKU — ITO UCIOIH30BAHUE CUCTEMBI ()POHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrPAMME
no ¢u3zuke OOBEAMHEHBI B OOLIMI CHUCOK YYEHHYECKUX MPAKTHUYECKUX padoT.
Bbiienenue B yKa3aHHOM IepedHE J1abOpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIETCS yYaCTHUKAMU 00pa3oBaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHUPOBAHUS U OCHaIleHus kaOuHera (usuku. [lpu
3TOM OO0EcreunBaeTcsi OBJaJCHUE OOyYarolmMMHCS YMEHUSMU MPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

Bonbiroe BHUMaHNUE yAETSETCS PEIICHUIO PACUETHBIX M KAYeCTBEHHBIX 3a]1a4.
[Tpu 5TOM A71st pacu€THBIX 33724 MPUOPUTETOM SIBIISIIOTCA 3a/1a4M C SIBHO 3aJaHHON
buznyecKkoil MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YYEHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK W3 OJHOTO paslena Kypca, TaKk M WHTETpUPYs 3HAHUS U3
pasHbIX pasnenoB. [l KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OOBSICHEHHE NPOTEKaHUsl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOLIEH
KU3HH, TpeOyromue BbhIOOpa (U3MYECKOW MOACNU IS CUTYyallMH MPaKTHUKO-
OPUEHTHPOBAHHOIO XapaKTepa.

B cooterctBuM ¢ TpeboBanusimMu GI'OC COO k MaTepHanbHO-TEXHUYECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbIi YpOBeHb Kypca (DU3MKU Ha ypOBHE
cpeqHero oomero oOpa3oBaHUsl JTOJDKEH H3YydaTbCsl B YCJIOBHUAX IPEAMETHOTO
KaOuHeTa (PU3MKU WIM B YCIOBUAX HHTETPUPOBAHHOTIO KaOMHETa NpPEIMETOB
€CTEeCTBEHHO-HAYyYHOT0 IUkiIa. B kabuHeTe Qu3MKU JOJKHO OBITH HEOOXOIUMOE
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nabopaTopHoe OOOpyJOBaHUE JJIS BBIMOJIHEHUS YKa3aHHBIX B IMPOrpaMMeE IO
bu3HMKe yUEeHUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JlemoHCTpanmoHHoe 00oOpynoBaHue GOPMHPYETCS B COOTBETCTBHH C
NPUHIUAIIOM MHUHHUMAJIbHOM JIOCTATOYHOCTH W  OOECIEUMBAET TOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCIICIOBAHUSI  M3y4YaeMbIX  SIBJICHUW W TPOILECCOB, HAMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe o0O0OpyAOBaHWE [JIsi YYEHWYECKUX TMPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeuMBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydalomwuxcsa. TemMaTH4ecKue KOMILICKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTENHHBIX CUCTEM B BHJI€ TU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMH HEJIIMH U3y4YeHUS] PUZUKHU B 001IeM 00pa30BaAHUU SBJISIFOTCS:

epopMHupOBaHUE HHTEpECA U CTPEMJICHUS OOYyYaIOIMXCS K HayYHOMY
W3YUYCHUIO TIPUPOJBI, Pa3BUTUE UX HMHTEIUIEKTyaldbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

®pa3BUTHE MPEJCTABICHUN O HAYyYHOM METOJIE€ MO3HAaHMS U (POopMUpOBaHHE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e popMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pPe3ybTaTa U3yueHUs] OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e popmupoBaHuEe YMEHUN OOBACHSITH SIBJICHUSI C UCTIOIb30BaHUEM (DU3UUECKUX
3HAaHUW U HayYHBIX JJOKA3aTEIbCTB;

e hopMupoBaHME TPENCTABICHUNU O PO (PUMKH NI Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX Tieeil o0ecreuynBaeTcs pelieHueM CIeAyIOMUX 3a1ad B
Iporiecce u3yueHus Kypca (GU3UKH Ha YPOBHE CpEIHET0 00IIero oopa3oBaHus:

e [IpHOOpPETEHNE CUCTEMBI 3HAHUN 00 00X (PU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUsX,  BKJIKOYas  MEXaHHKY,  MOJIEKYJSIpHYIO  (U3HUKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(DU3UKHY;

¢ hopMupoBaHNE YMEHU TPUMEHSATh TEOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
bu3nYecKuX SIBJICHUN B MPUPOJE W JUIsl MPUHITHS TPAKTUYECKUX DEIICHUN B
MMOBCEIHEBHOM KU3HH;

®OCBOCHHME CIIOCOOOB pEIICHUs pa3IMYHBbIX 3a7ad C SBHO 3aJlaHHOU
dbu3nyeckoil MOJENIbI0, 3a/ad, MOAPA3yMEBAIOIIUX CAMOCTOSTEIBLHOE CO3JaHue
bu3nYecKoi MOJIeNH, aJIeKBaTHON yCIIOBUSM 3a/1a4H;

e[IOHUMaHHWE (PU3NYECKUX OCHOB M TIPHHIIMIIOB JCUCTBUS TEXHUYCCKUX
YCTPOMCTB Y TEXHOJIOTHYECKHUX MPOIECCOB, X BIUSHUS HA OKPYKAIOIIYIO CPEy;

®OBJIAJICHUE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBEICHUS
GU3MYEeCKUX OKCMEPUMEHTOB, aHaIM3a W HUHTEpHpeTanuu  WHGOpMAaIWH,
OMpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;
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®CO3JaHUE YCJIIOBUM I Pa3BUTHUS YMEHUU IIPOEKTHO-HCCIIENOBATENIBCKOMU,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenme ¢usuku (0a30BbIi ypoBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBanus otBoauTcs 136 gacos: B 10 kmacce — 68 gacos (2 4yaca B HEZEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme MO (QHU3UKE TMEpPEeYeHb JIaOOPATOPHBIX H
MPaKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
NpoBeNeHUsT J1a0OpPaTOPHBIX pPabOT U OMBITOB C YYETOM HHIWBUYATbHBIX
O0COOCHHOCTEH 00yJaroIuXCsl.

Jist peanM3anvu BOCHUTATEIbHON padoThl HA YPOKax (PU3MKH MOKHO
HCIO0JIb30BATH CJIeAYIOIIHe MEeTOIbI:

e YCTaHOBJICHUE JOBEPUTEJbHBIX OTHOLIEHUH MEXAY MeIarorndyecKum
pabOTHHUKOM U 00YyYaIOIMMUCS, aKTUBU3ALIMS I03HABATEIBHOU E€ATEIbHOCTH.

e[loOyxneHne o0yyaromuxcs coONI0IaTh Ha YPOKE OOILIEHPUHSITHIE HOPMBbI
IIOBEICHUS.

e [[puBreyeHNE BHUMaHUS 00YYAIOIUXCS K IEHHOCTHOMY aCIeKTy U3y4aeMbIX
Ha ypOKax SIBJICHU.

ellcronb30BaHNE BOCIHUTATEIBHBIX BO3MOYKHOCTEH COJEpKaHUS Y4eOHOro
peaMeTa.

e[IpuMeHeHNE HA YPOKE UHTEPAKTUBHBIX (hOpM pabOThI C 00YUYaAIOITUMHUCS.

e Opranu3zanus me(crBa MOTUBUPOBAHHBIX U APYIUPOBAHHBIX 00YYAIOITUXCS
HaJ| HEYCIIEBAIOLIUMHU.

elHMIIMMpPOBaHHE W  MOAJAEPKKA  MCCIEIOBATEIbCKOM  JIEATEIbHOCTH
00y4Jarommxcs.
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COIAEPXXAHUE OBYUYUEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUS

®du3uka — Hayka o mpupoe. HaydHnble MeTObI TO3HAHUS OKPYIKAIOIIETO MUPA.
Ponp sKkcnepuMeHTa M TEOPUU B MPOIECCE MO3HAHUS MPUPOJBLI. DKCIEPUMEHT B
¢dusuke.

MopenupoBanue ¢GU3MYECKUX SIBJICHHH M TpolieccoB. HaydHble TUIOTE3HI.
duszndecKkue 3aKOHbI M TEOPUHU. I paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u Mecto ¢usuku B GOpMUPOBAHUK COBPEMEHHOW HAyYHOW KapTHHBI
MHPa, B IPAKTHUYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJIOTOBbIE W LHU(PPOBBIE H3MEPUTEIBHBIE MPUOOPHI, KOMIIBLIOTEPHBIC
TAaTYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe ABMKEHUE. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpeAHssl CKOPOCTb, MTHOBEHHasi CKOpPOCTb) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, HUX TMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpEHHOE NpsIMOJIMHEWHOe aBwxkeHue. [ 'paduxu
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, MyTH U MEepEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE NBMKEHUE. J[BHKEHNE MaTepUAIIBHONW TOUKH IO OKPYKHOCTH
C MOCTOSIHHOM IO MOZYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[lepuon u yactora obpanieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuueckue yCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: CHUIOMETP,
JIBI>KCHUE CHAPSIOB, IIETTHBIE U PEMEHHBIE TIepeavn.

Jlemoncmpayuu

Mopenb cuctembl OTCUETA, WILTIOCTPALMS KMHEMAaTHUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3pe’KEHHOM IPOCTPAHCTBE.

HaGmronenne paBuxeHus Tena, OpPOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaieHHUs.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.
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Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydeHne HEpaBHOMEPHOTO JBHKECHHUSI C LEJIBIO ONPENEICHUS MIHOBEHHOMN
CKOPOCTH.

HccnenoBanre COOTHOLICHHMS MEXKAY IIyTAMH, IIPOUJECHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHHM IIPU PABHOYCKOPEHHOM
JBW)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHnne nBUKEHUS IapyKa B BI3KOU JKUJIKOCTH.

W3ydenue ABMXEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amumes.  IlepBblii  3akoH  HbroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3uunu cuil. Bropoi 3akon HeroToHa 1151
MaTepUuaibHOW TOUYKU. TpeTuii 3akoH HbroTOHA [U1s1 MaTepuaibHbIX TOYEK.

3akoH BcemMupHoro TtaAroteHus. Cuna Tskectu. llepBas Kocmuyeckas
CKOPOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mMokosi, CKoJibkeHus1, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTHU WJIU Ta3e.

[TocTynarenbHOE U BpallaTeIbHOE IBHKEHHE a0COIFOTHO TBEPAOrO Tea.

MOMEHT CHIIBI OTHOCHUTENBHO OCH Bpamenus. llnedo cuibl. YcinoBus
paBHOBeCHUS TBEPAOTO TEIIA.

TexHudeckrue yCTpPOWCTBA M IPAKTHUYECKOE IPUMEHEHHUE: IOAIUITHUKH,
JIBUKECHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aUMOJCHCTBYIOIIMNX TEI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTHU OT Jehopmaruu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

CpaBHEeHHME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

VYcmoBust paBHOBeCHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B NPYXXUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiuH.

HccnenoBanne yciIoBUM paBHOBECUS TBEPAOrO TEJA, HMEIOLIETO OCh
BpAaIlCHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuKe
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NMiynbc MaTepuanbHOM TOYKM (Tesla), CHUCTEeMbl MaTEpPHAIbHBIX TOYEK.
NMnysibc cUIbl U U3MEHEHUE HMMITYJIbCa TENa. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cutbl. MOIITHOCTH CHITBI.

Kunernueckass sHeprus MarepuaibHOMl TOuykH. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas SHEPrusl. [TorenuuanbHas SHEPTHUS yIpyro
nehopMUpOBaHHON NPYKUHBL. [ToTeHITMaNBHAS SHEPTHS Tela BOJINU3H MOBEPXHOCTH
3emuu.

[loTeHUMAIbHBIE W HEMOTEHLMAIbHBIE  CHJIBL CBsizb  paboTHI
HEMOTECHINAIBHBIX CHJI C ©3MEHEHUEM MEXAHUYECKOW SIHEPTUH CUCTEMBI TEN. 3aKOH
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHu4eckrue yCTpOMCTBAa U NPAKTUYECKOE NMPUMEHEHHUE: BOIAOMET, KONED,
MPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexoa MOTEHIMATBHON YHEPTUUA B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuwl

N3ydenne aOCOJIIOTHO HEYIPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsizu pabOThI CUJIBI ¢ U3MEHEHHEM MEXaHWYECKOW PHEPruu
TeJla Ha IPUMEPE PACTSIKEHUS! PE3UHOBOTO KTy Ta.

Pazgen 3. MosexkyasipHas pu3uka U TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIC TIOJIOKEHHSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe pnBwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aUMOJECUCTBUSA 4YacTUIl BemiecTBa. Moaenum CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPIBIX TE U 0OBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mmepsl MoJiekyl. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u €€ m3mepenue. lllkana temmeparyp
Llenbcus.

Mogens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOM
TEOpUM WJCATLHOTO Ta3a. AOCONIOTHas TeMmIeparypa Kak Mepa CpenHen
KMHETUYECKOW HEPruu TEIIOBOro ABMXEeHUs 4dacTull ra3a. lllkama temmepatyp
KenbBuna. T'a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akoH
HansTroHa. WM3ompouecchl B HIEaTbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
nzo0dapa.
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TexHuueckue yCTpoWcTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JTOKA3bIBAIOLINE JHCKPETHOE CTPOCHHME BeIlecTBa, (oTorpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYIlIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMMOJICUCTBHUS.

Monens, WuTocTpupyoias Ipupoay AaBlICHHS Ta3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOUIME YpPAaBHEHHE COCTOSHUS HJICaJIbHOTO Tasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

OmnpeneneHue Maccbl BO3[yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHUS pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoauHamMuueckass cuUCTeMa. BHYTpEHHsS SHEpPrus TEPMOAUHAMHYECKON
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
JHEPrus  OJAHOATOMHOTO  MJACAJIBHOrO  rasza.  Buael  Temionepenayu:
TEIJIONPOBOAHOCTD, KOHBEKIIMS, U3JIyYCHHE. Y AENIbHAS TEIJIOEMKOCTh BEIECTBA.
KonndecTBO TEMIOTHI IpH TEIIONEepeaaye.

[Tonsitue 006 amgmabarHoMm mporecce. [lepBbiii 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOIE.

TeroBpie  MammHbl.  [[puHOMOBI  ACWCTBHS — TEIJIOBBIX — MAIIIMH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpuumMeHT Moe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuueckue yCTpoiicTBA M NPAKTUYECKOE NPUMEHEHHE: JIBUTaTelb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH SHEPIMHM Tejla TPU COBEPIICHUH PabOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CKATOro BO3/yXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe myTEéM TpeHus (BUICOEMOHCTpALIHS).

M3MeHeHre BHYTPEHHEN SHEPIUM (TeEMIIepaTypbl) TeIa MpH TeIuionepeaaye.

OmneIT 0 a1KabaTHOMY PACIIMPEHUIO BO3TyXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopnenu nmapoBoil TypOUHBI, IBUTaTess BHYTPEHHETO CTOPAHUSI, pEaKTUBHOTO
JIBUTATEJIS.
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Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne yaenbHOoN TEIIIOEMKOCTH.

Tema 3. Aepecamnuie cocmoanusn eeuwyecmea. Pazoswvie nepexoonl

[TapooOpa3oBanue u KoHAeHcanus. Vcnapenune u kumeHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmeHHbI map. YAelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATICHUSI OT JABJICHHUS.

TBépnoe teno. Kpucramnuueckue u amopdHbie Teiaa. AHU30TPOMUS CBOMCTB
kpuctaiuioB. Kuakue kpuctamasl. CoBpemeHHble Matepuaibl. [lnaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUe TerI0Boro OagaHca.

TexHuueckue yCTpPOWCTBA U NPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYyYSHHUS] COBPEMEHHBIX MaTE€pUasoB, B
TOM YHUCJIE HAHOMATE€pPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpuCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3mepeHne OTHOCUTENIbHOM BIAKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMHUKAa

Tema 1. Inexkmpocmamuxa

DnekTpu3anus Teil. DINeKTPUUYECKuil 3apsia. J{Ba BuIa 3JIEKTPUUECKUX 3aPSI0B.
[IpoBOAHUKH, JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apanoB. 3akoH Kynona. TodeuHblid dIEKTPUUECKUI 3apsil.
Onekrpudeckoe mnoje. Hanpsok€HHocTh  dnmekTpudeckoro moiid.  [IpuHumn
CYNEPIO3ULIMH DJIEKTPUUECKUX moJiel. JIMHUM Hanps>KEHHOCTH AJIEKTPUYECKOTrO
TIOJISL.

Pabota cun snextpocratuueckoro nosis. [loreniuan. Pa3HOCTh MOTEHIIUATIOB.
[IpOBOHUKM M JUAJIEKTPUKU B DJIEKTPOCTATHUYECKOM Tmoje. [luanexTpuueckas
MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHzneHcaTop. DIeKTpOEMKOCTh TUNIOCKOTO KOHJEHCATOpA.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: DIIEKTPOCKOII,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEII.
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DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTB AMEKTPOEMKOCTH TUIOCKOT0 KOHAEHCATOpa OT IUIONIaAH TUIACTHH,
PaCCTOSIHUS MEXKTy HUMU U JUAJICKTPUUECKON MTPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopmuvie padbomul

N3mepeHne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpspxkenue. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTHUBIICHHE. Y IEIBHOE COIPOTHUBIICHHE BELIECTBA.
ITocnenoBarenpHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora »snexkrtpuueckoro Toka. 3akoH Jlxoyms—Jlenma.  MoniHocTh
AIEKTPUYECKOTO TOKA.

OJIEKTPOABMKYILAsl CUJIa W BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpuyeckol nenu. KopoTkoe 3aMmbIKaHue.

OJIEKTpOHHAass  NPOBOJAMMOCTh  TBEPIABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DIEeKTpUYECKUU TOK B BakyyMme. CBOKMCTBA JIEKTPOHHBIX IMyYKOB.

[TomynmpoOBOAHUKH. CobcTBeHHas u IIPUMECHAs IIPOBOJIUMOCTH
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [omynmpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  AJIEKTPOJIMTOB.
DNEeKTpOIUTHYECKas: AUCCOUALUS. DIEKTPOIH3.

DJNIeKTpUUeCKU TOK B Ta3ax. CaMOCTOATENbHBIA W HECAMOCTOSTEIIbHBIN
pazpsa. Monunus. [Inazma.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: amIepMeETp,
BOJITMETpP, PEOCTaT, HCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, TTOTYIIPOBOTHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mMepenune Cuiibl TOKa U HAMPSIKEHUS.

3aBUCHUMOCTh COMNPOTUBJICHUS UUWJIWHIPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IJTOIIA TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue JNEKTPOABMKYIIEH cuibl. KopoTkoe 3aMbIkaHHE
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUSI.

3aBUCHUMOCTh COMIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil v MPOBOAUMOCTD BO3/1yXa.
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OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3MepeHre 3eKTPOABUKYIIEH CHUIIBI UCTOYHUKA TOKA U €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue smexktpoiusa.

MexnpeaMeTHble CBS3H

Nzyuenne kypca ¢usuku 6azoBoro ypoBHS B 10 Kjacce OCyIIECTBISETCS C
y4€TOM COJEp>KATEIbHBIX MEXKIIPEAMETHBIX CBsI3ed C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvle nousimusi, CBSA3aHHBIE C W3YYEHHEM METOAOB HAy4YHOTO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, runores3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHrue CUCTEMbI YPaBHEHHM, IMHEWHAs QyHKIIUS, TapadoIia,
runepOosia, ux rpadukd M CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIIMH: CHUHYC,
KOCUHYC, TaHI€HC, KOTAaHT'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECCTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexannyeckoe JIBHXKEHUE B XMBOW mpupoje, auddysus, ocmoc,
TEIJI00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIaud, TEIIOBOE PaBHOBECHE),
ANIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEII[ECTBA, MOJIAPHAsI MAcca, TETIOBbIE CBOMCTBA TBEPABIX TE, )KUJKOCTEH U ra3oB,
AIEKTPUYECKUE  CBOMCTBA  METAIOB,  AJEKTPOJIUTUYECKAS  JAMCCOLMAUA,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonocus: mpeodpa3oBaHUE NBMKEHHM C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpEeHUs] B TEXHUKE, IOJIIMITHUKNA, HCIOJIb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyrue), ABUTATEb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHUsS] COBPEMEHHBIX MAaTEpHaJIOB, B TOM YKCJIE HaHOMATepHaJloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYUHBIH MIPUHTED, 3JIEKTpOHArpeBaTeIbHbIC puOOPHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaAMMKA

Tema 3. Maznummnoe nojie. I1eKmMpOMAZHUMHAA UHOYKYUA

ITocTostHHBIE MarHuThl. B3anMoielicTBHE ITIOCTOSHHBIX MAarHUTOB. MarHuTHoe
nosne. Bektop marautHOM MHAyKIMU. [I[puHIMN Cynepno3uuu MarHUuTHBIX TOJIEH.
JIluanu MarHuTHOM uWHAYyKIMU. KapTuHa JWHUNA MAarHUTHOM WHIYKUMU TOJA
MMOCTOSIHHBIX MarHuTOB.
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MarnutHoe 10J€ NPOBOJHHMKA ¢ TOKOM. KapThHa NnMHUN WHIYKIHH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeiicTBue NpoBOIHUKOB C
TOKOM.

Cunia Amnepa, e€ MOIyJib U HalpaBJICHUE.

Cuia Jlopenua, e€ MOAyJib U HarpaBiieHHe. J[BUKEHUE 3apsSyKEHHOU YaCTUIhI
B OJIHOPOIHOM MarHuTHoM mose. Pabora cuinel Jlopenna.

SIBeHMe ANEKTPOMAarHWTHOM MHAYKOMHU. [IOTOK BEKTOpa MarHUTHOU
WHIYKIUU. OJEKTPOJBIMXKYILAsg Cula HWHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykuuu @apanes.

BuxpeBoe »3iekTpuueckoe IMoje. ONEKTPOABWKYIIAs CUila HHAYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh.  SIBIICHME CAMOMHAYKUUU. OJEKTPOABMIXKYIIAs CHUJA
CaMOUHTYKIIHH.

DHEprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckrue yCTpOMCTBA M IPAKTUYECKOE TPUMEHEHUE: IOCTOSHHBIE
MArHUThI, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUKM UHAYKIWMYA MarHUTHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuiia Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBreHME PJIEKTPOMArHUTHON MHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYIIECH CUJIbI MHAYKIIMM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanne AeCTBUSI NIOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JICKTPOMAarHUTHOM MHIYKLWH.

Pa3znen 5. Kosie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHble KONEOAHUA

Konebarenbnas  cucrema. CBoOomHble  MEXaHHUYECKHE  KOJIEOAHUS.
["apmonnyeckue kosnebanms. [lepumona, wacrora, ammumryaa u (aza KoieOaHUH.
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I'ocynapcrBeHHOe aBTOHOMHOE HETHIIOBOE 00pa3oBaTe/ibHOE YYpe:KIeHne
CepmiioBckoii 001actu «I'ydepHaTOPCKUIl JuIei»
[IpyXuHHBIN MasgTHUK. MaTeMaTU4eCKUA MASTHUK. YPAaBHEHHE TaPMOHHYECKHUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOMHBIE D3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJCaTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMAarHUTHbIMU Konebanusimu. Dopmyna TomcoHa. 3aKOH COXpaHEHUS
DHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBieHne o 3aTyxaromux KoieOaHUSX. BrIHYXIeHHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BoiHyKAeHHbBIE JIEKTPOMAarHUTHBIE KOJICOaHHUSI.

[lepemennbiii TOK. CHHYCOMJANbHBIA MEPEMEHHBIA TOK. MONIHOCTh
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpancpopmarop. [Ipon3BoacTBO, nepenada U NOTPEOJICHUE DIEKTPUUYECKON
SHEPruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE 3EKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre yCTpOMCTBa M MPAKTUUYECKOE MNPUMEHEHHUE: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJjeOaTeIbHON CHUCTEMBbI (TIPY>KUHHBIM WU
MaTeMaTHYECKUI MasSTHUK).

Halmnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X JACHHBIX KOJIEOaHUM.

HabGmronenne pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAMPSDKEHUS OT BPEMEHH) IS
AIIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu MOCHEAOBAaTEIbHOM COCIMHEHUM PE3UCTOpA, KATYILIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOJIa MaJIbIX KOJEOAHWM Ipy3a Ha HUTU OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanre nepeMEeHHOr0 TOKa B ENU U3 MOCJIEI0BATENBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

MexaHnueckue BOJHBI, YcloBUS pacnpoctpanenus. llepumon. CkopocTh
pacrpocTpaHeHuss W JuiKHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HNuTtepdepenius u nudpaxius MEXaHUIECKUX BOJIH.

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

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHSI M3IYyUYECHUS! 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenTtanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKECHHUE, MpeoMJIeHUe, NoJsapu3anus, Judpakims,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.
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I'ocynapcrBeHHOe aBTOHOMHOE HETHIIOBOE 00pa3oBaTe/ibHOE YYpe:KIeHne
CepmiioBckoii 001actu «I'ydepHaTOPCKUIl JuIei»

[[Txana 3JIEKTPOMArHUTHBIX BOJH. [[puMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBuaAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHrYecKue yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKAJIbHbBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JIMarHOCTHMKAa B TEXHHKE M MEIMILIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TeledoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPaHEHUE MOTIEPEYHBIX U TIPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue natepdepenunu u audpakiui MEXaHU4ECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KOJieOaHU.

HccnenoBanre CBOMCTB AIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, ITPEIIOMIICHHUE,
noJisipu3anus, IMPppakuus, UHTEpPEpeHIIHS.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonuHENHOE pacnpoCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyd cBera. ToUeUHBI HCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue n3o0pakeHui B
IUIOCKOM 3€pKae.

[TpenomiieHue cBera. 3aKOHBI IPEIOMIIEHUS cBeTa. AOCONIOTHBIN MTOKa3aTeb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbBIl yroj MOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CnoxxHbIi coctaB Oenoro ceeta. [er.

Cobupatouine u paccenBaroliue JuH3bl. ToHkast 11H3a. DOKYCHOE pacCTOSIHUE
W ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3odpaxeHuil B COOMPAIOMINX U
pacceuBaromux JuH3ax. PopMysa TOHKOM JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH301.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBas ontuka. WaTepdepenuus cBera. KorepeHTHble HMCTOYHUKHU.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. Judpakuronnas pemérka. YclIoBUe HaOIIOACHUS
INIABHBIX ~MaKCMMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuYecKkue yCTpOMCTBA M MPAKTUYECKOE IPHUMEHEHHE: OYKH, JYIa,
doToamnmapat, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
OINTHKA, TU(PPAKITUMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu
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[IpsiMmonuHeiHOE pacHpoCTpaHEHHE, OTPAKEHHE U TMPEJIOMJICHUE CBETa.
OnTuyeckue mpuodOpHI.
[TonHOEe BHyTpeHHEE OTpakeHre. Mozellb CBETOBOJA.
HccnenoBanue cBONCTB N300pakKeHUM B JIMH3AX.
Mopenu MuKpockona, TeJIecKona.
Habmonenue narepdepeHny cBera.
Habmonenue nudpakiuu cBeTa.
Halnronenue nucnepcuu cBera.
[ToydyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.
[Toyyenue ciekTpa ¢ MOMONIbIO AUGPAKIUOHHON PEIETKY.
Hab6mronenue nonsipusaiuu cBeTa.
Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul
M3mepeHne rnokasaTesist IpeJoMIICHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakKeHU B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI CIeUAIBHON TEOPHH OTHOCUTEILHOCTH

[ paHUIBI MPUMEHUMOCTH KIaCCUYECKOW MeXaHuKH. [locTymaTel cienmanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTHh MOAYJII CKOPOCTH CBETa B BAaKyyME,
MIPUHIIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKPAILCHHE
JUTUHBI.

DHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHIIBI.

CBs13b Macchbl C 3HEPTUEN U UMITYJIbCOM PEISTUBUCTCKONW YaCTHUILbl. DHEPIHs
ITOKOS.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBA3U S3HEPTUU POTOHA C €r0 YaCTOTON. DHEPIrus
Y UMITYJIbC (POTOHA.

OTtkpoiTue u uccnenoBanue pororpdexra. OnwiTel A. I'. CtoneroBa. 3aKoHbBI
dotorpdexra. YpaBuenue OiiHmTeiiHa 11 poTodPpdekra. «KpacHas rpanunar
dbotorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHudeckue yCTpPOWCTBA M TMPAKTUUECKOE TMPUMEHEHHE: (HOTODIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEMTHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.
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Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnwiTel Pesepdopaa mo paccessHuio o -4acTwil.
[lmanerapnas mogmens aroma. lloctynater bopa. U3nydyenue u mnorjonieHue
(OTOHOB MpU MEPEXo/e aTOMa C OJHOIO YPOBHS SHEPrHMM Ha Jpyroil. Bumel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHoBeIE cBoMcTBa yactul. Bomubl ne bpoitnsa. KopnyckynsspHO-BOITHOBOM
JyaJI3M.

CHOHTaHHOE U BBIHYXJICHHOE U3IIyUYCHHE.

TexHuyeckne yCTpOWCTBA W MPAKTUUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

Habmroienue nmHenvaThiX CIEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

HaOmronenue muHeyaToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JIOKa3bIBAIOIINE CIOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
paaroakTuBHOCTH. OnbITH Pe3epdopa rmo onpeneneHnto coctaBa paJuoakTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-uziaydeHus.  BrausHue
PaaMOaKTUBHOCTU HA KWBbIE OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. Hykimonnas monens siapa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnan. ODIEKTPOHHBIM U TMO3UTPOHHBIA Oeta-pacman. [amma-
U3ITy4YeHHE. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siape. SaepHbie cuibl. JledekT macchl spa.

Snepnsbie peakunu. [lenenue u cuHTe3 sAaep.

SAnepusiii peaktop. TepmosimepHblii cuHTe3. [IpoOnemMbl U MEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

@dyHIaMeHTalbHbIe B3aUMOJAEHCTBUA. EAMHCTBO PU3NUYecKOi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: TO3UMETpP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopmsvie pabomul

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH
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Otansl pa3BUTUS aCTPOHOMHUH. [IpUKIIaHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro nHeba. Co3Be3musi, sSpKue 3BE3NBI, IJIAHETHI, UX BHUIAMOE
JIBH>KCHUE.

ConneuHas cucrema.

Connue. ConneuyHas akTUBHOCTb. Mcrtounuk sHeprum ConHula U 3BE3.
3BE3/bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETHMOCTBY». 3BE3/Ibl TJIAaBHOM MOCIEA0BATEIHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJENOBATENbHOCTH. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]. DTanbl )KU3HH 3BE3I.

Muneunsiii ITyTe — Hama ['anaktuka. Ilonoxxenue u aBwxkeHue ConHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacimpenne Bceenennoii. 3akon Xa06ia. Pazberanue raigakTuk.
Teopus bonpmoro B3psiBa. PenmukToBOE M3TydeHHE.

Macmtabnas crpyktypa Beenennoi. MeTaranakTuka.

Hepeménnnie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaOnronenusi HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPE/ICTICHUs TI0JIOXKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sd CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

O6o0maromiee MOBTOPEHUE

Pons Qusukn w acTpOHOMHHM B JKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIIMAJIBHOM M ATUYECKOM cpepax eaTeTbHOCTH YEI0BEKa, POJIb U MECTO (DU3UKHU U
ACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3MUECKON TEOPUH B
(dbopMHpOBaHUU MPECTABIECHUN 0 (PU3NYECKON KapTUHE MHUPA, MECTO (PU3UUECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢uzuku 6a30BOro ypoBHs B 11 Kiacce ocylecTBisieTcs ¢
YUYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMM MaTE€MAaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemuvle nowsimus, CBA3aHHBIE C W3YYEHHWEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, Tumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pEUICHUE CUCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TMOJ00US TPEyTrOJbHUKOB,
ompeiesIeHne IONAaU TIOCKUX GUryp u oobeéMa Ted.
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bBuonocus: snextpuyeckue SBIEHMS B JKMBOM NpUPOJE, KoJeOaTeabHbIE
JBUKEHUS B )KMBOM IPHUPOJIE, ONITUYECKUE SIBJICHUS B )KMBOW IPUpOJE, ACUCTBUE
paauraly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs! CTPYKTypa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHMs KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHAIHU3.

l'eocpagpua: MarHUTHBIE TIONIOCa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MTOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonocusi: JNHHUM DJIEKTpONEpeNad, TEHEpaTop MEPEMEHHOro0 TOKa,
3JIEKTPOJIBUraTellb, MHAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapesi.
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IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS NTPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpeamera «®duszumka» Ha ypPOBHE CpPEIHEro OOIIEero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3ybTaThl OCBOCHHS yUueOHOTo npeaMera « Ousuka» JOKHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYyYalOIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, pPaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE pean3aliid OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMU 00YYAIOUIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJAUIIMOHHBIX  OOIIEYEIIOBEUECKUX  TIyMaHUCTUUECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX I'PaXKJaHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHHE B3aUMOJAEHCTBOBATh C COLMATIBHBIMA MHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(OpPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKOW WEHTUYHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHONIIEHHE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHXKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYaIlMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JIEATEIbHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYasi ICTETUKY HAyYHOTO TBOPYECTBA,
npucyIero pu3ndeckoit HayKe;

5) TPy10BOT0 BOCTIMTAHUSI:
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UHTEpPEC K pPa3jIudHbIM chepaM MpoPecCHOHAIBHON AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBL;

TOTOBHOCTBH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHHIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HU,

6) 3K0J10rM4ecKOr0 BOCIIUTAHUSI:

c(OPMUPOBAHHOCTh HKOJOTMUECKON KYJIbTYphl, OCO3HAaHWE TJI00ATHHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM;

IUIAaHUPOBAHUE U OCYIIECTBICHHUE IEUCTBUI B OKPY’KAIOIIECH cpe/ie Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHne OmbITa JACSTENIBHOCTH HKOJOTMYECKON HampaBI€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUM 1o (PU3MKe;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHWE IICHHOCTH HAYYHOW JeATEeTbHOCTH, TOTOBHOCTH B TPOIECCE
U3y4deHUS GUBHKH OCYIICCTBIISTE MPOSKTHYIO M HCCIIEAOBATEIBCKYIO ICSITEIIBHOCTh
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aAecTBu:

CaMOCTOSITENILHO  (pOpMyIMpoOBaTH M aKTyalIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEIN JACSITEIbHOCTH, 3a/JaBaTh MAapaMeTPbl W KPUTEPUH UX
JOCTUKEHUS,

BBIBJISIT  3aKOHOMEPHOCTM W TNPOTHUBOPEYUS B  paccMaTpPUBAEMBIX
(bu3NYECKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH pPEUIEHUS MPOOJIEMbI ¢ YU4ETOM aHAM3a MMEIOIIMXCA
MaTEepUAIBHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B AEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU NOCJIEICTBUM AEATEIBHOCTH;

KOOPJIMHUPOBATH U BBIMOJHATH Pa00Ty B YCIOBUAX PEATIBHOTO, BUPTYAIBHOTO
¥ KOMOWHUPOBAHHOTO B3aUMO/IEUCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3zoBble ucciaenoBare/ibCKue 1eHCTBUA:

BJIQJIETh HAyYHON TEPMHUHOJIOTUEH, KIIIOUEBBIMU MOHSATHUAMH M METOJaMH
buznueckoil HayKu;

BJIa/IETh HABBIKAMH y4€OHO-UCCIIEI0BATENBCKOM U MPOSKTHON I€ATEIbHOCTH B
o0nacTu (PU3UKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBbHOMY IOHCKY

21



I'ocynapcTBeHHOE ABTOHOMHOE HETHIIOBOE 00pa3oBaTe/ibHOE yUpe:KIeHue
CepmiioBckoii 001actu «I'ydepHaTOPCKUIl JuIei»
METO/IOB peuieHusl 3ajay (U3MYECKOro COJepKaHUsl, TPUMEHEHUIO Pa3IuYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JICATCIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa30OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBSI3W W aKTyaJIM3UPOBATh 3aj7ady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS, HAaXOAUTh apTYMEHTHI JJIs JOKa3aTeIhCTBA CBOMX
YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTCPUH PEIIICHNUS,

aHAIM3UPOBAaTh TMOJIYYEHHbIE B XOJE pEIICHUS 3aJayd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (QopMyIHpoOBaTh COOCTBEHHbIE 3aJaud B 00pa3oBaTelIbHON
NEeSATEeILHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATH MIPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHMS 1O (U3MKE B TMPAKTUYECKYyI0 00JIacTh
KU3HEICITCIEHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMHU TMONydeHHUS WHGOpMAIMK (GU3HIECKOTO COACPKAaHUS W3
HMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOUCK, aHAJM3,
CUCTEMATHU3AIMI0 U HMHTEpIpEeTanuio MHPOPMAIMK Pa3IU4HbIX BHUIOB U (HOpM
MIPE/ICTaBIICHNUS,

OIICHUBATh JJOCTOBEPHOCTHh MHPOPMAIIUH;

UCIIOJIb30BaTh  CpeicTBa  MHGOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a/1a4 ¢ cOOI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M AITHYECKUX HOPM, HOPM HWH(OOPMAIIMOHHOM
0e30macHOCTH;

co3JaBaTh TEKCThl (PU3MUECKOT0 COJEPKAHMS B PA3IMYHBIX (opMarax cC
y4€TOM Ha3HAYCHUsT HHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BHIOUpast ONTUMATIBLHYO
dbopMy TIpEICTABICHUS ¥ BU3yaTH3aIUH.

KoMMyHnKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIIEHNE Ha ypOKax (PU3UKU U BO BHE-YPOUHOU ACSITEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyallMii ©  CMATYaTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTUYHO H3J1araTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB;

MOHMMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMaHAHONW M WHIWBUIYaTbHOU
padoThI;
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BBIOMpPATh TEMAaTHUKy W METOJbl COBMECTHBIX IEHCTBUUA C YUETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJUJIEKTUBA;

NpUHUMATh 1M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pEe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KaYECTBO CBOET0 BKJIAJa M KaXKJI0r0 y4aCTHUKA KOMaHbl B OOLIUI
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE MPOEKTHI, OIEHWBATh HAEU C TMO3ULUHUU HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILLECTBJISITh TO3UTHBHOE CTPATETMUYECKOE TOBEAECHUE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpCAJbHbIC Y4eOHbIE NelCTBUA

Camoopranusamnus:

CaMOCTOATENIbHO OCYILIECTBIISATh MO3HABATEIbHYIO NEATEIBHOCTh B 00OJACTH
(U3MKM W acCTPOHOMHUH, BBISBIIATH MPOOJEMBbI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIHO COCTaBJIATh IUIAH PELIEHUS PACUETHBIX M KAuE€CTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS IPAKTUYECKON PabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMUHBIX MTPEANOYTEHUH;

JieaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaThb €ro, Oparb Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JSPYAUIIMU B 00JacTU
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YDMOLMOHAJIBLHbIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HaBbIKAMHU  [IO3HABATEIbHOW  peQIEKCUUM KAk  OCO3HaHHS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBAaHUII;

UCIOJIb30BaTh MPUEMBI peIeKCUH AJI OLEHKU CUTYyalluH, BIOOpa BEPHOTO
pelIeHus;

YMETh OLEHMWBATh PUCKA M CBOEBPEMEHHO IPUHUMATH PELIEHUS MO HX
CHU)KEHMUIO;

OPUHUMATh MOTHUBBI M apryMEeHThl JAPYTUX TMpPU aHalu3e pPe3yJbTaToB
NEeATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

23



TocynapcTBeHHOE AaBTOHOMHOE HETHIIOBOE 00pa30BaTeIbHOE YUpeKIeHHne
CepmiioBckoii 001actu «I'ydepHaTOPCKUIl JuIei»

NPUHUMATh MOTHUBBI M apryMEHTBhl JAPYTUX TMPU aHAIU3e pPEe3yJIbTaTOB
JeSITEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporiecce 1oCTH)EHUS TMIHOCTHBIX PE3YJIHTATOB OCBOSHUS MTPOTPAMMBI 110
¢uszuke JUIE  ypoOBHS CpeAHEro oOmero ooOpa3oBaHus |y  0OydaromuXcCs
COBEPIIIEHCTBYETCS HYMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afOIIHiA
c(OpPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHHIC, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAILHOU CepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHMSI, BKJIIOYAIOIIETO CaMOKOHTPOJb, yYMEHHE IPUHHMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHWE, CIIOCOOHOCTh AaNanTUPOBAaThCA K
HYMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMU, BKJIIOYAIOMICH CTPEMIICHUE K JOCTIKCHUIO 1ETU U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIICH CIIOCOOHOCTh MOHMMATh AMOIIMOHATIFHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKIIFOYAIOIINX CTIOCOOHOCTH BHICTPANBATh OTHOIICHUS
C IPYyTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemiaTh KOH(IUKTHL.

HPEAMETHBIE PE3YJIBTATHBI

K koniy oOydenus B 10 kj1acce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpax poJib U MECTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOIEH;

YUYUTHIBATh TPAHUIBI TMPUMEHEHUS HW3YUYCHHBIX (DU3UYECKUX MOJIETICH:
MaTepualibHas TOYKa, MHEPIUAJIbHAS CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
UJICANIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur PU3nIecKux 3aaay;

pacrio3HaBath (U3UYECKHUE SIBJICHUS (ITPOILIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOpUHM CTPOCHHMS BEIIECTBA U
AIEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOOJHOE TAJICHUE TEJ, JBIKEHUE MO OKPYKHOCTH, WHEPIUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OpOYHOBCKOE JIBMIKEHHE, CTPOSHUE >KUJIKOCTEH W TBEPABIX Tel,
U3MEHeHHe o0BhEMa Tel MpU HarpeBaHUU (OXJIKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIIApEHHE, KOHJCHCAILMS, IUIABJIICHUE, KPUCTAIIM3AlUs, KUIICHHE, BIAXXHOCTb
BO3/1yXa, MOBBHIIIECHUE JABJICHUS Ta3a MPU €r0 HarpeBaHUM B 3aKPBITOM COCYIE,
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CBSI3b MEX]y MapaMeTpaMH COCTOSIHHS Ta3a B M30MpPOIEccaX, IEKTpU3aIus Tel,
B3aMMOJICHCTBHE 3apsIOB;

ONHCHIBATh MEXAHWYECKOE IBWIKCHHUE, UCIONB3Yys (DU3NUCCKHUE BEITMYMHBIL:
KOOpJIMHATA, TYyTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIBC TEJla, KHHETHYeCKas DHEPrusl, MOTCHIMAIbHAS YHEPIrHs, MEXaHHYeCKas
paboTa, MexXaHWYecKas MOIIMHOCTh; TPH ONHUCAHWW TIPABHWILHO TPAKTOBATH
(GU3UYECKU CMBICT HMCIOJB3YyEMbIX BEIMYMH, WX OO0O3HAYCHHUS W CIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONIUE MAHHYIO (HU3MYECKYIO BEIMYUHY C JPYTUMU
BEJIMYMHAMU;

ONKCHIBaTh HM3yYEHHBIC TEIUIOBHIC CBOWCTBA TEN W TEIUIOBHIC SIBICHUSA,
UCTIONB3Ysl (DM3WUECKHe BEIWYHMHBI: JaBJICHHWE Tra3a, TeMIepaTypa, CpeaHss
KUHETUYECKasl SHEPTUsl XaOTHUYECKOTO JIBMIKCHHS MOJICKYJ, CpEeIHEKBaIpaTHIHAsS
CKOPOCTb MOJIEKYJI, KOJMWYECTBO TEIUIOThI, BHYTPEHHSSI PHEprusi, pabora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JAEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MpaBUIBHO TPaKTOBaTh (U3MUECKUN CMBICT HCHOJIB3YEMbIX BEJIWYUH, HX
o0O3HAaUeHWUS W CAWHMIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIONIUE JTAHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTHUMH BEITMUNHAM;

OIMCHIBATh M3YUCHHBIC DJICKTPUICCKHUE CBOMCTBA BEIIECTBA U IJICKTPUICCKUE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, MMOTEHITHAN, PA3HOCTh MMOTEHITHATIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUN CMBICT HCIIOIB3YyEMBIX
BEJIMYMH, MX OOO3HAUECHMS] W EJIMHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYI0 (PU3UYECKYIO BETUYUHY C APYTUMHU BEIUYUMHAMU,

aHAIM3UPOBaTh (PU3MUECKHE MPOLECCH U SIBJICHUS, WUCIONB3Ys (HU3MUECKUE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHUYECKOW DHEPruH, 3aKOH COXpaHEHUS HMITYJIbCa,
NPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHIIUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBa, Ta30BbIC
3aKOHBI, CBSA3b CPEIHECH KMHETHYECKOW SHEPTHH TETUIOBOTO JABMIKEHUS MOJICKYII C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOTO 3apsina, 3akoH KyJoHa, MpW 3TOM pa3iandaTh CIOBECHYIO
(bOpMYTUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHITUIIBI JCHCTBUS MAIIH, MPUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3iuyaTh YCIOBHS MX O€30MaCHOTO MCIOIB30BAHUS B MOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 10 KCCICIOBAHUI0 (DU3UYECKUX SBJICHUA U
MIPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath npodiaeMy/3aaady v TUIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPE/JIOKEHHOTO 000pYA0BaHUSs, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBOJIBL;
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OCYUIECTBJISATh NPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEITUYHH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBHUCHMOCTH  MEXHy  (pu3WdeckuMu  BEIMYMHAMH  C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUPOBATH PE3YIHTATHI OJTYICHHONW 3aBUCUMOCTH (PU3UUECKUX BEITUYNH B BUJIC
Tabnui u rpaduKoB, ACJIaTh BHIBOJBI IO PE3yJIbTaTaM UCCIEIOBAHMS;

co0moaTh mpaBuiia 0€30MacHOro TPyAa MpU MPOBEACHUM UCCIIECIOBAHUNA B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U IMPOEKTHOM
NESATEIbHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py1I0BaHUS;

pemath pacu€THbIE 3a/ladyd C SIBHO 3aJaHHON (DU3MYECKOM MOJIETbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHajM3a YCIOBHS 33Jla4u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEO0OXoauMbIe I €€ pelIeHUs, TPOBOJUTh PACUEThl M OICHUBATH PEATbHOCTD
MOJYYE€HHOT0 3HaueHUsI (PU3NYECKON BEJIMUUHBL;

pelaTh KaueCTBEHHBIE 3a/]aui: BHICTPAUBATh JJOTUUECKU HEMPOTUBOPEUUBYIO
LETIOYKY PACCYXJEHUW C OMOPOM Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyecKue SBICHUS,

MCIIOJIH30BaTh MPU PEIICHUU YUEOHBIX 33/1a4 COBPEMEHHbIE HH(GOPMAIMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMU U MPEICTABICHUS
y4eOHOM ¥ HAy4YHO-TIOMYJISIpHOM WHGOpMAIMK, TOJIYYEHHOM W3 Ppa3InYHBIX
HMCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTyYaeMyIo HH(pOpMaIIIO;

MPUBOUTH IPUMEPHI BKJIa/Ia POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE MIPOIIECCOB OKPY>KAIOIIET0 MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BATh TEOPETUUYECKUE 3HAHUS TI0 (PU3MKE B TOBCETHEBHOM KU3HU JIJISI
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TpYyIIE€ C BBHIMOJHEHUEM PAa3JIUYHBIX COLUAIBHBIX POJIEH,
MJIaHUPOBaTh palbOTy TPYIIbI, PalMOHATIBLHO pachpeiessiTh O00S3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJ€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PELICHUE paccMaTpUBAEMON MPOOIEMBI.

K koniy oOydenus B 11 kj1acce rnpeamMeTHbIC pe3yibTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €AUHCTBO
(bu3MYeCcKOo KapTUHBI MUDA,

YYUTHIBATh TPAHUIGI TMPUMEHEHUS HW3YUYCHHBIX (U3UYECKUX MOJIETeH:
TOYEYHBIN AJIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHBI UCTOUYHHUK CBETA, sepHas
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MOJIeJIb aTOMa, HYKJIOHHAas MOJeNIb aTOMHOIrO sipa MpH PEHIeHUH (PU3NYECKUX
3ajiay;

pacno3HaBaTh (pU3NUYECKHE SABICHUS (IIPOIECCH) M OOBICHATh MX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DMBHKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBUEC
MarHuTOB, JJICKTPOMAarHuTHasE WHAYKIUS, JACHCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJHUK C TOKOM U IBIDKYIIMICS 3apsll, AJIEKTPOMArHUTHBIC KOJcOaHWs W
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETa, OTPAXEHHUE, MPETOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3phexT (hoTod3ddheKT), CBeTOBOES JAaBleHNUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJAa, €CTECTBEHHAas U MCKYCCTBEHHas

PadIOAKTHUBHOCTD,
OIIMCBIBATh HU3YYCHHBIC CBOMCTBA BCIICCTBA (Z)JIGKTpI/ILIGCKI/Ie, MAarduMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IIPOBOAUMOCTD Pa3INYHBIX cpen) )51

AIICKTPOMArHUTHBIE SBJICHHS (MPOIECCHI), HCMOJB3Ys (PU3HYECKHUE BEIMYMHBIL:
ANEKTPUYECKUN 3apsii, CHJIA TOKA, DJICKTPUUECKOE HAIPSKEHUE, AIEKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAsA CHUJia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIIKU, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepUoJ M YacToTa
KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsii W Cujla TOoKa B Mpolecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOsIHUE U
ONTHYECKasl CHUJIa JIMH3BI, MPH OINHCAHWM MPAaBUIHLHO TPAKTOBATh (HHU3UUCCKHI
CMBICII HCIIOJIb3YEeMBIX BEJIMYMH, HMX OOO3HAYCHWS W €IUHMIBI, YKa3bIBaTh
(dhopMyJIBI, CBA3BIBAIOIINE TAHHYIO (PU3MUECKYIO BETUUUHY C IPYTUMH BEIMYNHAMM;

OMHUCHIBATh M3YYEHHBIC KBAHTOBBIC SABJICHUS W MPOILECCHI, HCHOJIb3YS
(bu3nYeCKre BEITUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M
JacTOTa CBETA, SHEPTUs U UMIYJIbC (DOTOHA, MIEPHO]T TIOJTypaciasa, SHEPrus CBI3U
aTOMHBIX SiZIep, NPU OMUCAHUM TPABUIBHO TPAKTOBATH (UBUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYUH, UX O0O3HAYCHHUS M €IUHMIIBI, YKa3biBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JaHHYH (U3UYECKYI0 BEJIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI,

aHaJTU3UPOBaTh (PU3NYECKHUE TPOIIECCHl U SIBJICHUS, UCIOIL3YsS (U3UYECKUEC
3aKOHBI M TPUHLMMBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapAILICIIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHla, 3aKOH BIEKTPOMArHUTHOU
WHIYKIAH, 3aKOH MPSIMOJMHEHHOTIO paclpOCTPaHEHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHUs SHEPruHU, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, nmocryiarel bopa,
3aKOH PAJIMOAKTUBHOTO pacmajaa, Mpu 3TOM pas3indaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOEC BBIPAKEHHWE W YyCIOBUS (TpaHHIIBI, 00JIACTH)
MIPUMEHUMOCTH;
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OTPEENATh HAlPaBJICHUE BEKTOPAa MHAYKIIMM MarHUTHOTO TOJIsSI TPOBOTHUKA
C TOKOM, CUJibl AMriepa u cuibl JlopeHna;

CTPOUTh M ONHCHIBATH H300pa)KeHHE, CO3JAaBacMOE€ IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BEITIOJTHATh OKCIIEPUMEHTHI IO HKCCICOBAHUIO (DU3UYECKUX SBICHUA U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmyupoBaTh MpodaeMy/3aaady U TUIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYA0BaHUS, POBOJAUTH OTBIT U ()OPMYITUPOBATH
BBIBOJIBL;

OCYUIIECTBJISATh NPsIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NYECKUX BEITUYHH, MPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OILICHKU MOTPEIIHOCTEN U3MEPEHHUI;

MCCJIEIOBATh 3aBUCUMOCTH (DU3NYECKUX BEJIUYHH C UCIIOJIB30BAHUEM TIPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YyJIbTATHI
MOJIyYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUJAE TAOMUI[ U TpaduKoB,
JIeJIaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEOBAHUS;

cobiroaTh mpaBuia 0€30MaCHOTO TPyjAa MPU MPOBEAECHUU HCCICTOBAHUM B
paMKax ydeOHOTO »HKCIIEpUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MPOEKTHOU
NEeSATEIbHOCTH C MCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
o00opyIoBaHUS;

pemath pacu€THBIE 3aJlaud C SBHO 3aJlaHHOW (U3MUYECKOM MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJjM3a yCIOBHS 3aJla4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOoOXoauMbIe I €€ pelIeHUs, TPOBOJUTh PACUEThl M OICHUBATH PEATBHOCTD
MOJIyYEeHHOTO 3HAYCHUS (PU3UUECKOM BEJIMYUHBI,

peraTh KaueCTBEHHBIC 33/la4l: BHICTPAUBATD JIOTUYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYKJICHHI C OMOpOM Ha HM3YyYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

MCIIOJIB30BaTh MPU PEIICHUHU YUEOHBIX 33/1a4 COBpEeMEHHbIE HH(GOPMAIMOHHbIE
TEXHOJIOTUU [IJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMA U MPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIPHOM HWH(GOPMALMK, TOJYYEHHOW W3 pa3IMyHBIX
HMCTOYHUKOB, KPUTUYECKHU aHATU3UPOBATH MOJy4aeMyt0 HHGOPMAIIUIO;

OOBSCHATh TPUHIUIBI JEWCTBHS MAIllMH, TPUOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3inyaTh yCIOBHS MX 0€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH,

MPUBOIUTH IPUMEPHI BKJIa/Ia POCCUUCKHUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHUpPA, B PAa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BATh TEOPETUUECKUE 3HAHUS TI0 (PU3MKE B TTOBCETHEBHOM KU3HU JIJISI
oOecrieueHuss OE30MAaCHOCTH TPU OOpalieHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAKOUIEH Cpele;
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pabotatb B TpyHmne C BBHIINOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PadOTy TPYIIBI, PAlMOHAIBHO pacHpenessiTh OO0SI3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIbI B PEHICHUE pacCMaTpUBAEMON MPOOJIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne | HaumenoBanue KosinuecTBo yacoB DIIEKTPOHHBIE
/T | pa3ieiioB ¥ TEM Bcero Kontposbhbie | [Ipaktudeckue | (qudpoBbie)
IPOrPaMMBbI paboThI paboThI o0pa3oBaTenbHbIC
pecypcehl
Paznen 1. DUSUKA U METO/Ibl HAYYHOT'O TTO3HAHU A
1.1 | ®usuka u MeTOIbI 2 but6mmoreka [IOK
HAy4HOT'O https://m.edsoo.ru/7f41c97c
MTO3HAHMS
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
2.1 | Kunemaruka 5 but6mmoreka [IOK
https://m.edso00.ru/7f41c97c
2.2 | Jlunamuka 7 bubmuorexa [JOK
https://m.edso00.ru/7f41c97c
2.3 | 3aKOHBI 6 1 1 bu6mmoreka IIOK
COXpaHEHUs B https://m.edsoo.ru/7f41c97c
MEXaHUKE
Hroro no pazueny 18 1 1

Paznen 3. MOJIEKVJIIPHASA ®U3UKA U TEPMOJIMHAMUKA

3.1 | OcHoOBBI 9 bubmuorexa [IOK
MOJIEKYJIIPHO- https://m.edsoo.ru/7f41c97c
KUHETUYECKON
TEOpUHU

3.2 | OcHOBBI 10 1 bubnuorexa [JOK
TEPMOJMHAMUKHI https://m.edsoo.ru/7f41c97c

3.3 | Arperarubie 5 1 bubnuoteka [JOK
COCTOSIHUS https://m.edsoo.ru/7f41c97c
BEIICCTBA.
®dazoBbIe
TIEPEXO/IbI

Hroro no pazneny 24 1 1

Paznen 4. DJIEKTPOJIMHAMUKA

4.1 | DnekTpocTaTuka 10 bu6muoreka [JOK

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

4.2 | ITocTossHHBINM 12 1 1 bu6anoreka LIOK
JIEKTPUYECKUN https://m.edsoo.ru/7f41c97c
TOK. TOKH B
Pa3IUYHBIX Cpe/iax

Wroro no pazneny 22 1 1

PezepBHOe Bpemst 2

OBIIEE 68 3 3

KOJIMYECTBO

YACOB I1O

ITPOI'PAMME
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11 KJIACC
Ne | HaumenoBanue KonunyecTBo yacos OnexTpoHHbIe (1IU(POBHIC)
/T | pa3aesioB U TeM Bcero | Konrponbhsbie | [Ipaktndyecku | 0Opa3oBaTelbHbIE PECYPCHI
IIPOrPaMMbI paboThI e paboThI
Paznen 1. QJIEKTPOJAMHAMUKA
1.1 | MarauTHOE 1oJj¢. 11 but6mmoreka [IOK
DJIeKTPOMAarHUTHA https://m.edsoo.ru/7f41c97
L MHTYKITUS [o
Hroro no pazaeny 11
Paznen 2. KOJIEBAHW S 1 BOJIHBI
2.1 | MexaHH4YeCcKHE U 9 bubnunoreka LIOK
9JIEKTPOMATHUTHBIE https://m.edsoo.ru/7f41c97
KOJIEOAHUS C
2.2 | MexaHHYECKHE H 5 bubnunoreka LIOK
9JIEKTPOMATHUTHBIE https://m.edsoo.ru/7f41c97
BOJTHBI c
2.3 | Onruka 10 bubmuoreka [{OK
https://m.edsoo.ru/7f41c97
C
Hroro no pazueny 24
Pa3zen 3. OCHOBBI CITIEITMAJIBHOM TEOPMM OTHOCHUTEJIBHOCTH
3.1 | OcHOBBI 4 bubnuorexa [JOK
CIIeLHATbHOM https://m.edsoo.ru/7f41c97
Teopun c
OTHOCHUTEJILHOCTH
Hroro no pazueny 4
Pazgen 4. KBAHTOBAS OU3NUKA
4.1 | DneMeHThI 6 bubnmorexa LIOK
KBaHTOBOM ONTHKH https://m.edsoo.ru/7f41c97
C
4.2 | Ctpoenune atoma 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97
C
4.3 | AtomHOe s11po 5 bubmuorteka [IOK
https://m.edsoo.ru/7f41c97
C
Wroro no pazueny 15
Paznen 5. JIEMEHTBI ACTPOHOMUMUN U ACTPOD®U3UKU
5.1 | DnemeHTHI 7 bubnuotexa [JOK
ACTPOHOMMHU U https://m.edsoo.ru/7f41c97
acTpodU3UKHI c
Hroro no pazneny 15
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Pasznen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 | O6o06maroIee 4 but6mmoreka [IOK

MIOBTOpPEHHE https://m.edsoo.ru/7f41c97
C

Wroro no pazueny 4

PezepBHOE Bpemst 3

OBIIEE 68

KOJIMYECTBO

YACOB I1O

[MTPOI'PAMME
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Ipunoscenus
IMOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KonmuectBo yacoB DJIEKTPOHHBIE
Ne (unpoBrie)
E/ Tema ypoka Beero K06HTpOJIBHBIe [IpakTuueckue 0GPa3OBATENbHBIE
paboThl paboThI pecypesI

Pusnuia —HHayKa ° bu6mmoreka [IOK

1 EII;I;IEO'HC' ayHHbIC 1 https://m.edsoo.ru/7f

JIbI TIO3HAHUS 41097C

OKPYXaloIIero Mupa -
Poxw u mecto pusuku bubmuorexa [JOK
B ()OPMHUPOBAHUU https://m.edsoo.ru/7f

2 COBPEMEHHOI Hay4YHOUI 1 41c97c
KapTUHBI MUPA, B
MPaKTUYECKOU
NEITEILHOCTH JII0ACH
MexaHnndeckoe bubmuorexa [JOK
JIBHKEHHE. https://m.edsoo.ru/7f
OTHOCUTENBHOCTD 41c97c

3 | MEXaHHYECKOTO 1
JIBUKCHUSI.
ITepememnienue,
CKOPOCTbh, YCKOPEHUE
PaBHoMepHOe bubnnoreka [JOK

4 npsSIMOJIMHEWHOE 1 https://m.edsoo.ru/7f
IBHKEHUE 41c97c
PaBHOYCKOpEeHHOE bubnuoreka [IOK

5 | mpsMoiuHEHHOE 1 https://m.edsoo.ru/7f
IBHKEHHE 41c97c
CBoOoHOE IMajieHue. bubmuorexa [JOK

6 | Yckopenue 1 https://m.edsoo.ru/7f
CBOOOAHOTO MAACHHUS 41c97c
Kpusonnneiinoe bubnuoreka [IOK

7 | ABIKEHHE. JIBroKeHHE 1 https://m.edsoo.ru/7f
MaTepUaIbHOU TOUKH 41c97c
0 OKPY>KHOCTHU
[IpuHuun bu6mmoreka [IOK
OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f
[Nanunes. 41c97c

8 | HuepumanbHbIe 1
CUCTEMBI OTCYETA.
ITepBbIii 3aK0H
Hsrotona
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Macca tena. Cuina.
[TpunImn
CYTEPIO3UINH CHJL.

bubmuoreka [JOK
https://m.edsoo.ru/7f
41c97c

9 .
Bropoii 3akon
Herorona nns
MaTepUaIbHOU TOUKH
Tpetuii 3aKkoH bubmuorexa [JOK
10 | HeioToHa mms https://m.edsoo.ru/7f
MaTepHATbHBIX TOUEK 41c97c
3aKOH BCEMUPHOIO bubmuorexa [JOK
tarorenns. Cuia https://m.edsoo.ru/7f
11 tsokectu. [lepBas 41c97c
KOCMUYECKast
CKOPOCTh
Cina ynpyroctu bubmuorexa [JOK
12 axon ['via BeC.TeJ'Ia https://m.edsoo.ru/7f
yea. 41c97c
Cuiia TpeHusl. bubnuorexa [JOK
KoaddunmenT TpeHus. https://m.edsoo.ru/7f
13  Cwuia conpoTHBIICHHS 41c97c
IIpY IBHKECHUH TEJa B
YKUJKOCTH WJIH ra3e
[loctynarenbHoe u bubnnorexa [HJOK
BpalareabHoe https://m.edsoo.ru/7f
JIBHYKEHHE a0COIOTHO 41c97c
14 TBEPJIOTO TENA.
MowmenT cunsl. [Inedo
CHUJIBIL. Y CIIOBUSA
paBHOBECHS TBEPAOTO
Tena
Nmiynse bubnuoreka [IOK
MaTepualibHON TOYKH, https://m.edsoo.ru/7f
CHUCTEMBI 41c97c
MaTepUATHHBIX TOYCK.
15
Wmnynbce cuibl. 3aKkoH
COXpaHCHHUS
UMITYJIbCA.
PeakTuBHOE NBHKEHUE
Pabota u MmomHoOCTh bubnuorexa [JOK
cuibl. Kunetnueckast https://m.edsoo.ru/7f
SHeprus 41c97c
16 MaTepuaIbHOW TOUKH.
Teopema 06
W3MEHEHUU
KUHETUYECKOI
SHEPTUU

34
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17

ITorennmanpHas

SHEprus.

IloTrenumanbHas

SHEprus yrnpyro
nehOpMUPOBAHHON 1
MPYKUHBI.

IloTrenumnanbHast

SHEPTHs Tejla BOJIU3U
MMOBEPXHOCTU 3eMIIH

bubmuoreka [JOK
https://m.edsoo.ru/7f
41c97c

18

19

ITorennmanpHbIC 1
HETIOTCHIUAJIbHBIE
cuiibl. CBA3b paboThI
HETIOTCHIIUAILHBIX CUJI
C U3MCHCHHUEM
MEXaHUYeCKOH
SHEPTUU CUCTEMBI TE.
3aKOH COXpaHEHHUs
MEXaHMYeCKOH
SHEpPruu

JlaGopaTtopHnas pabota
«HccnenoBanue CBA3U
pabOTHI CHIIBI C
U3MCHCHUEM
MEXaHUYECKOH
SHEPruM Tejla Ha
pUMepe PacTIKEHUS
PE3UHOBOTO JKI'yTa

bubmuoreka [JOK
https://m.edsoo.ru/7f
41c97c

bubmuorexa [JOK
https://m.edsoo.ru/7f
41c97c

20

KonTponbnas pabota
10 TeEME
«Knnematnka.
Junamuka. 3aKoHbBI
COXpaHEHUs B
MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41c97c

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-

KMHETUYECKON TEOPHH. 1
bpoyHoBckoe

neuxenue. udpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS
YaCTHI] BEIIECTRA.
Mopenu ctpoeHus
Tra30B, KUAKOCTEH 1
TBEPJBIX TET

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

35
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23

24

Macca monexy.
KomnaectBo

BCIICCTBA.
ITocrosinHass ABorazipo

TennoBoe paBHOBECHE.
Temneparypa u e€
m3mepenue. [lkana
teMriepatryp Llenbcus

bubmuoreka [JOK
https://m.edsoo.ru/7f
41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

WneanpHblii ra3 B bubmuoreka [JOK
25 MKT. OcHoBHOe https://m.edsoo.ru/7f
ypaBHeHue MKT 41c97c
AOcomoTHas bubmmoreka [JOK
TeMIIepaTrypa Kak Mepa https://m.edsoo.ru/7f
cpeaHeit 41c97c
26 KMHETUYECKOMN

SHEPruy JBUKEHUS
MOJIEKYJI. Y paBHEHUE
MenneneeBa-
Kinaneiipona

27

3akoH JlanbToHAa.
["a30BbIC 3aKOHBI

bu6mmorexa [IOK
https://m.edsoo.ru/7f
41c97c

28

29

JlaGopaTtopHnast pabota
«HccnenoBanue
3aBUCHUMOCTHU MCIKAY
napameTpamu
COCTOAHUA
Pa3peKEeHHOT 0 raza

N3onpoueccel B
nacaJIbHOM ra3c u ux
rpagpudeckoe
IpeJICTaBICHNE

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41c97c

30

BryTtpeHnHss sHEeprus
TEPMOJMHAMUYECKOMN
CHCTEMBI B CITIOCOOBI
€€ N3MECHEHUS.
KonmgecTBo TEmIOTH
u pabota. BHyTpeHHss
SHEPTUS
OJHOATOMHOTI'O
HJIeaIbHOIO Ta3a

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

31

Bunae! Tennonepenaun

bubmuorexa [JOK
https://m.edsoo.ru/7f
41c97c

36
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32

Y aenpHas
TEMI0EMKOCTh
BCIICCTBA.
KomndecTBO TEIIIOTHI
MIpH TeIuIonepeaaye.
AntrnabaTHBIN mporecc

ITepBblii 3aK0H
TEPMOJAMHAMUKH U €T0

bubmuoreka [JOK
https://m.edsoo.ru/7f
41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f

33 MIPUMEHEHHUE K 41c97c
U30TIpoLIeccaM
Heob6patumoctsb bubmmoreka [JOK

34

35

MIPOIIECCOB B MPUPOJIC.
Bropoi1 3akoH
TEPMOJIMHAMUKH
[TpuHUI NEHCTBUS U
KIIJI reroBoi
MAaIlIHHBI

https://m.edsoo.ru/7f
41c97c

bubmuorexa [JOK
https://m.edsoo.ru/7f
41c97c

36

Muxn Kapno u ero
KT

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

DKOJIOTHYECKUE bubnuorexa [JOK
37  mpobieMsl https://m.edsoo.ru/7f
TEIIOPHEPTETUKU 41c97c
O06o6mammuil ypox bubnmoreka [JOK
38 «MosekyspHas https://m.edsoo.ru/7f
¢uzuka. OCHOBBI 41c97c
TEPMOJIMHAMHUKH

39

40

KonrponbHas pabora
1o TeMe
«MonexynspHas
¢uznka. OCHOBBI
TEPMOJIMHAMUKI
[Tapoo6pazoBanue u
KOHJCHCALU.
Hcnapenne n kunenue

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41c97c

41

42

AOcomoTHas u
OTHOCHUTEJIbHAS
BJIAJKHOCTh BO3/lyXa.
Hacslensslii nap

TBépmoe Teno.
Kpucramnmueckue u
amopQHbIe Terna.
AHU30TpONUs CBOMCTB
Kpuctayos. Xuakue
KPUCTAJLIIBL.

37

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

bubmuorexa [JOK
https://m.edsoo.ru/7f
41c97c
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43

44

45

46

47

CoBpeMeHHbIE
MaTepHalIbl

[InaBnenne n
KpUCTAJUTU3ALIUS.
V nenpHas TeILIoTa
IJIaBJICHHSL.
CyOnumarnus

YpaBHEHUE TEIIOBOrO
Oamanca

DJIeKTpHU3aus Tell.

DIIeKTPUUECKUH 3apsil.

JlBa Buaa
ANEKTPUUECKUX
3apsii0B
IIpoBoaHMKH,
JIADJICKTPUKU U
MOJIYTIPOBOJTHUKH.
3aKOH COXpaHEHUs
AIEKTPUIECKOTO
3apsiia
Bs3aumogeiicTBue
3apsi10B. 3aKOH
Kynona. Touyeunslit
ANEKTPUYECKUN 3apsi

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

bubmuorexa [JOK
https://m.edsoo.ru/7f
41c97c

Hanpsokénnoctsb bubnnorexa [JOK
9JIEKTPHUYECKOTO ITOJIS. https://m.edsoo.ru/7f
[puHIun 41c97c
48  cymnepno3unuu
ANEKTPUYECKUX TOJIEH.
JIvann
HANPSOKEHHOCTH
Pa6ota cun bubnuorexa [JOK
AIIEKTPOCTATUYECKOTO https://m.edsoo.ru/7f
49  nona. [Torenmmain. 41c97c
PasHoctb
MOTEHIMAJIOB

IIpoBogHUKY 1
JIURJICKTPUKHU B

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

5o  MIEKTPOCTATHYECKOM 41c97c
moJie.
Husnexrpudeckas
MTPOHMIIAEMOCTD
DIEKTPOEMKOCTh bubmorexa [TOK
51 ’ https://m.edsoo.ru/7f
Konnencarop

38

41c97c
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OneKTpOEMKOCTh bubnuoreka [IOK

IIOCKOTO https://m.edsoo.ru/7f
52 | xoHueHcaropa. 41c97c

DHeprus 3apsKEHHOTO

KOHJIeHCAaTOpa

[Ipunuun nefcteus u bubmuoreka [JOK

pUMEHCHHE https://m.edsoo.ru/7f

KOHJICHCATOPOB, 41c97c

KOTIMPOBAJILHOTO

53

arnmapara, CTpyiuHOro
NPUHTEPA.
DJeKTpocTaTH4eCKas
3anmTa. 3a3eMIICHUE
AIIEKTPOTIIPUOOPOB

54

DIIEKTPUUYECKHUH TOK,
YCIIOBUS €r0
CyIIIECTBOBAHUSI.
ITocTOSIHHBIN TOK.
Cuia Toka.
Hanpsoxenue.
CormnpoTHuBICHHE.
3axon Oma mis
y4acTKa Ienu

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

55

56

57

[TocnenoBarensHOE,
HapajuieIbHOE,
CMElIaHHOe
COCTMHEHHE
IPOBO/IHUKOB.

PabGora u MOIIHOCTH
ANEKTPUYECKOTO TOKA.
3akoH J[xoynsa-Jlenna
3akon Oma mis
MOJIHOM (3aMKHYTOI)
ANEKTPUYECKOM LIeTH.
KopoTtkoe 3aMbIkanue.

bubmuorexa [JOK
https://m.edsoo.ru/7f
41c97c

bu6nmoreka [JOK
https://m.edsoo.ru/7f
41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41c97c

58

JlaGopaTtopHnast pabota
«Onpenenenue
BHYTPEHHETO
COTPOTHUBIICHUS U
OJIC ncTouyHrUKa TOKa»

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

59

DJIEeKTPOHHAS
MPOBOJIUMOCTh
TBEPABIX METAJLIOB.
3aBUCHUMOCTh
COTIPOTUBIICHUS
METaJIOB OT

bu6mmorexa [IOK
https://m.edsoo.ru/7f
41c97c

39
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60

TEMIEPATYPHI.
CBepXxnpoBOJIUMOCTb
DJIEKTPUUYECKUH TOK B
Bakyyme. CBolicTBa
3JIEKTPOHHBIX MMYYKOB
[TorynpoBOIHUKH, UX
coOCTBEHHas U

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f

npUMecHast 41c97c
POBOJIUMOCTb.
61 9
CaoiicTBa p—Nn-
nepexoa.
[TorynpoBOIHUKOBBIE
npubOpHI

62

63

DIIEKTPUUYECKHI TOK B
pacTtBopax u
pacrmiaBax
AJIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
JUCCOLIMAIIHS.
DIIEKTPOIU3

DJIEKTPUUYECKHI TOK B
rasax.
CaMoCTOsITeNTbHBIN U
HECAMOCTOSITEbHBIN
pazpsaa. MonHus.
ILmazma

bubmuoreka [JOK
https://m.edsoo.ru/7f
41c97c

bubmuorexa [JOK
https://m.edsoo.ru/7f
41c97c

64

DIIeKTpUUYECKHE
npubopsl U
YCTPOMCTBA U UX
pPaKTUYEeCKOe
npumeHenue. [Ipasuna
TE€XHUKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

0€30MacHOCTH
. bubnuorexa [JOK
65 Obobmarommii ypox https://m.edsoo.ru/7f
«DNEKTPOAMHAMHUKAY»

41c97c

66

KonTtponbHnas pabora
10 TeMe
«DNEKTpOCTaTHKA.
ITocTosiHHBIM
AIIEKTPUYECKHI TOK.
Toku B pa3nu9IHBIX
cpenax»

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

67

Pe3epBHbIit ypoK.
O06o0maromuii ypok
o TemaM 10 xiacca

bubmuoreka [JOK
https://m.edsoo.ru/7f
41c97c

40
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PesepBHBIH ypOK.

bubmuoreka [JOK

68  OO6oOmamIuil ypoK 1 https://m.edsoo.ru/7f
o TeMam 10 kiracca 41c97c

OBIIEE KOJIMYECTBO

YACOB I10 68 3

ITPOI'PAMME

41
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11 KJITACC
No KonnyecTBo yacos
1/ Tema ypoka KonTposbhbie [IpakTnueckue
Bcero
1! paboThI paboThI
ITocrosiHHBIC bubnuorexa [JOK
MarHuThl U X https://m.edsoo.ru/
B3aUMOJICHCTBHE. 7f41c97¢
1 MaruuTtHoe noJe. 1
Bektop MarHuTHOM
UHAYKIUU. JIunun
MarHUTHOM
WHIYKIAH
MarsurtHoe 1oJje bubmuoreka [{OK
IPOBOIHHUKA C https://m.edsoo.ru/
TOKOM. OIIBIT 7f41c97c
2 Opcrena. 1
BzaumoneiicTBue
IIPOBOTHUKOB C
TOKOM
JewcTBue bubmuoreka [IOK
MArHUTHOT'O TIOJIS https://m.edsoo.ru/
3 Ha TIPOBOJIHUK C 1 7f41c97c
tokoM. Cuiia
Awmrepa.
JenicTBue bubmuoreka [{OK
MArHUTHOTO TIOJIS https://m.edsoo.ru/
Ha JIBUKYIIYIOCS 7f41c97c
4 3apSKEHHYIO 1
yactuity. Cumna
Jlopenma. Pa6ota
cuibl JIopeHna
DneKTpoMarHuTHas bubmuorexa [IOK
uHayknus. [Torok https://m.edsoo.ru/
BEKTOpa MarHUTHOM 7f41c97c
5 uaaykmuu. JJ1C 1
WHAYKIHUU. 3aKOH
AIIEKTPOMArHUTHOM
unayknnu Dapaes
JlaGopaTopHas bubnuotexa [JOK
5 pabora 1 1 https://m.edsoo.ru/
«Uccnenosanue 7f41c97c
SIBIICHHS
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3JIEKTPOMAarHUTHON
WHIYKLIAW»
NHAYyKTUBHOCTS.
SIBnenue
CaMOMHIYKIHUU.
SJC
CaMOMHIYKIHUU.
OHeprus
MarHuTHOTO TOJIA
KaTYIIKHA C TOKOM.
DIIEKTPOMarHuTHOE
noJsie

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

Texundeckue
YCTpPOMCTBA U UX
MIPUMEHEHHUE:
IMOCTOSTHHBIC
MAarHuTEhl,
3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb,
YCKOPHUTENHN
AJIEMEHTAPHBIX
YaCTHII,
WHIYKI[MOHHAs
rneJn

bubnunoreka LIOK
https://m.edsoo.ru/
7f41c97¢

Ob6o06maromuit
ypok «MarnutHoe
noJe.
DneKTpoMarHuTHas
WHTYKITUS

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

10

KonTponbHas
pabota no Teme
«MarnuTtHoe 1oe.
DneKTpoMarHuTHas
WHTYKITUS

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

11

CB0OOIHBIE
MeXaHUUECKHE
KOoJICOaHHS.
I"'apmonnueckue
KOJICOaHHS.
YpaBHeHue
rapMOHMYECKHUX
KoJIeOaHMIA.

43

bubnunorexa LIOK
https://m.edsoo.ru/
7f41c97¢c
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12

[IpeBpamenue
SHEPrUuu
JlaboparopHas
pabora
«Hccnenosanue
3aBHCHUMOCTH
nepuoaa Majblx
Kosie0aHuit rpy3a
HA HUTH OT JIJTHHBI
HUTH ¥ MaCChI

rpy3a»

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

13

14

KonebarenpHbIi
KOHTYP.
CBoOoiHBIE
JIEKTPOMArHUTHBIC
KoJieOaHus B
HJI€aJTbHOM
KoJIe0aTEIbHOM
KOHTYpe. AHAJIOTHsI
MEXTY
MeEXaHNYECKUMH U
DJIEKTPOMATrHUTHBI
MH KOJIEOQHUSIMA

®opmyna Tomcona.
3aKOH COXpaHEHHUs
SHEpPruu B
UJ€aTbHOM
K0JIe0aTeIbHOM
KOHTYpe

bubnmoreka [IOK
https://m.edsoo.ru/
7f41c97¢

bubnmorexa LIOK
https://m.edsoo.ru/
7f41c97¢

15

16

IIpencrasnenue o
3aTyXaromux
KOJIe0aHUsX.
BriHyX1cHHBIE
MEXaHUYECKUE
KoJIeOaHusl.
Pe3onanc.
BrinyxcHHBIE
AIIEKTPOMAarHUTHBIE
KoseOaHus

IIepeMeHHBIH TOK.
CunycouanbHbIN
NIEPEMEHHBIH TOK.
MorHoCTh

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

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

44
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MePEMEHHOTO TOKa.
AMIUTUTYAHOE U
JICUCTBYIOILIEE
3HAYCHUEC CHIIBI
TOKA U HaIPsKEHUS

Tpancdopmarop. bubmuorexa [IOK
[TpousBoaCTBO, https://m.edsoo.ru/
17 nepenava u 7f41c97c
notpedieHue
AIEKTPUYECKOMN
SHEPrUU
YerpoiictBo 1 bubmuorexa [IOK
HPAKTHYECKOE https://m.edsoo.ru/
pUMEHEHHE 7f41c97c
18 AIIEKTPHYECKOTO
3BOHKa, FeHepaTopa
MEPEMEHHOTO TOKa,
JUHUN
aJeKTponepeaad
DKOJOTHYECKHE bubnuorexa [JOK
PHCKH TIpH https://m.edsoo.ru/
IIPOM3BOJICTBE 7f41c97c
AIEKTPOIHEPTHH.
19 Kynbrypa
MCIIONIb30BaHUS
DJIEKTPOIHEPTHH B
ITOBCEJHEBHOU
KU3HU
Mexann4geckue bubnmorexa LIOK
BOJIHBI, YCIIOBHS https://m.edsoo.ru/
pacripocTpaHeHUsI. 7f41c97c
20 [Iepuoa. CxopocThb
pactpocTpaHeHHs U
JUTHHA BOJTHEI.
[Tonepeunsie u
MPOJIOTBHBIEC BOJHBI
3ByK. CKOpOCTh bubnuotexa [JOK
1 3ByKa. [ poMKOCTh https://m.edsoo.ru/
3ByKa. Bricora 7f41c97c
toHa. TemOp 3ByKa
DJIEKTPOMArHUTHBI bubnuoteka [JOK
22 € BOJIHBI, UX https://m.edsoo.ru/

CBOMCTBA U

7f41c97c

45
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ckopocTtb. [Ikama

3IEKTPOMArHUTHBIX

BOJIH

[TpuHIMTIBI bu6nmoreka [IOK

PaxruoCBSI3H U https://m.edsoo.ru/
23 TEJICBUICHUSL. 7f41c97c

PazButne cpeacts

CBSI3H.

Paagnonokanus

O000marommii bu6nmoreka [IOK
24 ypok «Koebanus https://m.edsoo.ru/

Y BOJIHBI» 7f41c97c

KonTponbhas bubnnoreka [JOK
o5 pabora https://m.edsoo.ru/

«Konebanus u 7f41c97c

BOJIHBD»

[psimonuueitHOE Bbu6mmoteka [JOK

pacrpocTpaHCHHE https://m.edsoo.ru/

CBETa B 7f41c97c
26 OJIHOPOJIHOM cpeie.

Toueunblii

HUCTOYHUK CBETA.

JIyd cBera

OTtpaxeHue cBeTa. bubnnorexa [JOK

3aKOHBI OTPAKECHUS https://m.edsoo.ru/
27 cgerta. [loctpoenue 7f41c97c

M300paKeHH B

TIJIOCKOM 3epKajie

[Ipenomnenue bubmuoteka [IOK

cseta. [TomHoe https://m.edsoo.ru/

BHYTpEHHEE 7f41c97c
08 OTpakCHHE.

[IpenenbHbIi yroa

MIOJTHOTO

BHYTPEHHETO

OTpaKeHHUS

JlaGopaTopHas bubnuotexa [JOK

pabota https://m.edsoo.ru/
29 «3mepenne 7f41c97c

MOKa3aTes

PEeTOMIICHUS

CTEKJIa»
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JIun3bL
IToctpoenue
MU300paXKEHU B

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

30 nuH3e. Popmyiia

TOHKOM JINH3BI.

YBenuyeHue JuH3bl

Hucnepcus ceera. bu6nmoreka [IOK
31 CIoHBI cocTaB https://m.edsoo.ru/

6emoro cBera. 7f41c97c

IiBeT.

HNuTtepdepentus bubmuorexa [IOK

ceera. Jludpakuus https://m.edsoo.ru/
32 CBeTa. 7f41c97c

Judpaknuonnas

pelérka

[TonepeunocThb bubnnorexa [JOK
33 CBETOBBIX BOJIH. https://m.edsoo.ru/

[onspuszanus ceera 7f41c97c

Onruyeckue bubmuoreka [IOK

npuOOpsl U https://m.edsoo.ru/
34 yCTpoiicTBa U 7f41c97c

YCIIOBUS UX

0e30macHoro

MIPUMCHCHUS

['panunst bubnmorexa LIOK

NPUMEHUMOCTH https://m.edsoo.ru/

KIJTACCHYECKOH 7f41c97c
35 MEXaHUKH.

IToctynatet

ClielIMaIbHON

TEeOpUn

OTHOCUTEIILHOCTH

OTHOCUTEIHHOCTD bubmuorexa [IOK

OJTHOBPEMECHHOCTH. https://m.edsoo.ru/
36 3amemieHne 7f41c97c

BPEMEHH U

COKpAIlleHUE JITTHHBI

OHeprus u bubnuotexa [JOK

UMITYJIBC https://m.edsoo.ru/
37 PENATUBUCTCKOM 7f41c97c

yacTuilbl. CBI3b
MaccChl C dHEpruei
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U UMITYJIbCOM.
DHeprus mMoKost

O6oO0maromuii bubnuorexa [JOK
ypok «OnTHKa. https://m.edsoo.ru/
38 OCHOBBI 7f41c97c
CHeIHaIbHOM
Teopuun
OTHOCUTEIILHOCTH
KonTponbhas bubnuorexa [IOK
pabora «OnTHKa. https://m.edsoo.ru/
39 OCHOBBI 7f41c97c
CHeIHaIbHOM
TEeOpUn
OTHOCHUTEIIEHOCTH
®otonbl. Dopmyia bubnuoreka [IOK
40 [Tnanka. DHeprus u https://m.edsoo.ru/
UMITYJIC (POTOHA 7f41c97c
OTKpbITHE U bubnnoreka [JOK
HCCIIENOBAHUE https://m.edsoo.ru/
41 dorosddexra. 7f41c97c
Onbitel A. T'.
CroneroBa
3aKOHbI bubmuoreka [IOK
doTorddexra. https://m.edsoo.ru/
VYpaBHeHue 7f41c97c
DOHHIITEHA TS
42
doTtorddexra.
«Kpacnas
TpaHUIA
dboTtorddexra
JlaBneHue cBera. bubmuoreka [{OK
Omerrst I1. H. https://m.edsoo.ru/
43 JleGenena. 7f41c97c
XUMHYECKOE
NIEWCTBUE CBETA
Texuuueckue bubnunotexka LIOK
yCTpoiicTBa U https://m.edsoo.ru/
PaKTUYIECKOe 7f41c97c
44 MIPUMCHCHHE:
($hOTOdIEMEHT,
dboromaTuuk,

COJIHCYHAasA 6aTape${,

CBETOOMNO

48
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Mopens aToma
Tomcona. OObITEI
Pezepdopna o

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

45 paccesiHuIO o-
YaCTHII.
[Lnanerapnas
MoJieIb aToMa
bubnunorexa LIOK
46 [Mocrynatet bopa https://m.edsoo.ru/
7f41c97c
N3nyuenue u bubmuorexa [IOK
HOTJIOIICHUE https://m.edsoo.ru/
¢doToHOB TIpU 7f41c97c
47 IIepeXoe aTOMa ¢
OJIHOTO YPOBHS
SHEPIrUU Ha JPYTOM.
Buasl ciekTpoB
BomnHOBBIC bubnuoreka [JOK
CBOICTBA YaCTHII. https://m.edsoo.ru/
Bomnnsr ne Bpoiins. 7f41c97c
48 Kopmyckynspro-
BOJIHOBOI! JTyallu3M.
CnoHraHHOe U
BBIHYKJICHHOE
U3ITyuYeHue
OTtkpsiTHE bubmmnoreka HOK
paIMOaKTUBHOCTH. https://m.edsoo.ru/
OnbITHI 7f41c97¢
49 Pesepdopna o
ONpPENIETIECHUIO
cocraBa
PaTuOaKTUBHOTO
U3ITyYeHUS
CsoiicTBa anbda-, bubnnorexa [JOK
Oeta-, ramMMa- https://m.edsoo.ru/
U3ITY9ICHUSI. 7f41c97c
50 Bnusiaue
PaIuoOaKTUBHOCTH
Ha JKUBBIC
OpTaHU3MBI
OTkpBbITHE TIPOTOHA bu6muoreka [JOK
51 U HEHTpOHA. https://m.edsoo.ru/

N3oronsl. Anbda-

7f41c97c

49
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52

pacnan.
DJIEKTPOHHBIN U
NO3UTPOHHBIN OeTa-
pacnaa. 'amma-
U3JTyuyeHue

DHeprus CBsI3u
HYKJIOHOB B SI/IpE.
SInepHble peakuuu.
S nepHblil peaktop.
[IpoGnemsl,
NIEPCIIEKTUBBI,
3KOJIOTUYECKHE
ACIEKThI SEPHOM
SHEPIreTHKU

bu6nmoreka [IOK
https://m.edsoo.ru/
7f41c97¢

53

54

55

56

DneMeHTapHbIe
YACTHIIBI.
OTtkpbITHE
MO3UTPOHA.
Metonsl
HaAOJIFOIEHUS U
perucTpayu
DJIEMEHTAPHBIX
YACTHII.

DyHIaMEHTAIbHbBIE
B3aMMO/ICHCTBUS.
Ennucrso
buznaecKoit
KapTHUHBI MUpa

KonTponbHas
pabota o Teme
«KBanTOBast
buzuka»

Bup 3B€3aH0T0
HeOa. Co3Be3us,
SpKUE 3BE3/BI,
ILUTAHETEI, UX
BUIMOE
JBIKEHHE.
ConHeunas
cucTeMa

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

bubnmorexa LIOK
https://m.edsoo.ru/
7f41c97¢

bubnmorexa LIOK
https://m.edsoo.ru/
7f41c97¢

bu6nmorexa LIOK
https://m.edsoo.ru/
7f41c97c

57

CouHize.
ConHeunas
AKTUBHOCTD.

but6mmorekxa [IOK
https://m.edsoo.ru/
7f41c97¢

50
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58

Hctounuk sHeprum
CouHiia 1 386311
3BE3 MBI, UX
OCHOBHEBIC
XapaKTEPUCTUKH.
3BE3 bl TIaBHOU
MTOCJICA0BATEIIEHOCT
u. BHyTpennee
CTpOEHUE 3BE3.
CoBpeMeHHbIe
MIPE/ICTABJICHUS O
MIPOUCXOXKICHUH U
spomoruu CojHia
U 3BE3N

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

59

60

Mineunsii [Iyte —
Hamia ["anakTuka.
ITonoxxenue u
nBrokenne CoJrHIa
B ['amakTuke.
I'anaktuku.
Yépuble ObIpHI B
AIpax TATAKTUK

Bcenennas.
Paz0eranne
rajaktuk. Teopus
Boseiioro B3peIBa.
PenmnkToBoe
W3JIy4YCHHE.
MerarajgakTuka

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

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

61

62

Hepemennsie
POOJIEMBI
aCTPOHOMUHU

O6o06maromuit
ypok. Ponb dusuku
¥ aCTPOHOMUU B
9KOHOMHUYECKOM,
TEXHOJIOTHYECKOM,
COILIMAJILHOHU U
3TUYECKOH cdepax
JEeSTEIIbHOCTH
YeloBeKa

51

bubnmorexa LIOK
https://m.edsoo.ru/
7f41c97¢c
bu6nmorexa LIOK
https://m.edsoo.ru/
7f41c97c
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63

O000marommii

ypok. Ponb u Mecto

busuku u
aCTPOHOMUH B
COBPEMEHHOM
Hay4YHOU KapTHUHE
Mupa

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

64

65

O6o06maromuit
ypok. Ponb
buznueckoit
TEOpHUU B
dbopMHUpOBaHUH
NpEeJICTaBICHUN O
bu3HIecKOi
KapTUHE MHpa

Oo6o06maromuit
ypok. Mecto
(bu3IecKOi
KapTUHBI MUDa B
olmiem psiay
COBPEMEHHBIX
€CTEeCTBEHHO-
HAYYHBIX
IIPEACTABIECHUH O
npupoze

bubnunorexa LIOK
https://m.edsoo.ru/
7f41c97¢

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

66

Pe3epBHbIil ypoK.
MaruauTHoe nose.

DneKTpoMarHuTHas

HHAYKIOUSA

67

PesepBHbIit ypoK.
Orntuka. OCHOBBI
CIIeIMaTbHON
TEOpUH
OTHOCUTEIIbHOCTH

68

PezepHslii ypok.

KBanToBas ¢usuka.

DJIEeMEHTHI
aCTPOHOMUU U
acTpopU3UKHI

OBIIEE KOJIMYECTBO

YACOB I10
[MPOT'PAMME

68
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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
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