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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHSI Ha yYpOBHE CpelHEro oOiiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMOJIOKEHUH W TpeOOBaHMW K peE3yslbTaTaM OCBOEHUS OCHOBHOM
oOpasoBaTenbHON mporpammbel, mpeactaBieHHbix B OI'OC COO, a Takke c ydéToMm
(benepasibHOM paboueld MporpaMMbl BOCIHUTAHHUS W KOHLEMIHMHU MPENoJaBaHUs Y4eOHOro
npeamera «®Pusznka» B o0Opa3oBaTelbHBIX opranusanusx Poccuiickoit  ®denepanuu,
peanu3yrommuX OCHOBHbIE 00pa30BaTENbHBIE TPOrPAMMBI.

Copnepxanue mnporpaMMbl 1o (u3uMKe HampaBieHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4HOU KapTuHbI MHpa oOyvaromuxcsa 10—11 kmaccoB npu o0yueHun ux Gpu3nkKe Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATebHOCTHOrO mnoaxonaa. IlporpaMmma mo ¢usuke
cootBercTBYeT TpeboBanusiM PI'OC COO k miaaHUPYEMbIM JHYHOCTHBIM, MPEIMETHBIM U
MeETaInpeMETHBIM pe3yJibTaTaM O00Y4YEeHHs, a TaKXK€ YUUTHIBAET HEOOXOJIHUMOCTh peau3aliu
MEXKIIPEIMETHBIX CBSI3€l (PUBHKU C €CTECTBEHHO-HAYYHBIMU Y4YEOHBIMH TpeameTaMu. B Hel
OTIPEJIENISIIOTCS. OCHOBHBIE 1I€JIM M3y4YeHUs1 (PU3UKU HA YPOBHE CPEIHEro 00IIero oopa3zoBaHus,
IUIAHUpPYEMbI€ PE3yJIbTaThl OCBOEHUS Kypca (U3UKW: JIMYHOCTHBIE, METANpeIMETHEIE,
npenMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

e INITAHUPYEMbIE pE3yJIbTaThl OCBOCHHS Kypca (PU3MKH Ha 0a30BOM ypOBHE, B TOM YHUCJE

IpeIMETHBIE Pe3yJIbTaThI 110 TOJaM 00YUYECHMUS;

e cojiepkaHue yueOHoro npeaMera «@u3nkay 1mno rogamMm oO0y4eHus.

du3rka Kak Hayka 0 HauboJsee oOLIUX 3aKOHAX MPUPOJIbI, BRICTYIIAsl B KAUECTBE y4EOHOTO
npenMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYyXaloleM MUpe.
IkonapHBIN Kypc GU3UKH — CHCTEMOOOpa3yIOUIMH [JIi €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MPEIMETOB, TOCKOJbKY (HU3MYEeCKHe 3aKOHBI JIeKaT B OCHOBE TPOIECCOB M SIBJICHUH,
M3ydaeMbIX XUMHEH, Ouosorueit, puznueckoit reorpadueii u actpoHoMuet. Mcrmonp3oBanue u
aKTUBHOE NMPUMEHEHNE (PU3NYECKUX 3HAHUU OIpeesaeT XapakTep U pa3BUTHE PA3HOOOPa3HBIX
TEXHOJIOTUI B cdepe HSHEPreTHKH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYUYEHHS HOBBIX
MaTepHalioB C 3aJaHHBIMU CBOMCTBAMHU U JAPYyrux. M3ydeHnue (u3MKU BHOCUT OCHOBHOM BKJIAJ
B (OopMHpOBaHHE ECTECTBEHHO-HAyYHON KapTHHBI MHUpa OO0ydaromuxcs, B (OpMHUPOBAHUE
YMEHUW TIPUMEHITh HAYYHBIM METOJ] TIO3HAHUS TIPU BBINOTHCHHUM WMH Y4eOHBIX
UCCIIEJOBAaHUN.

B ocHOBY kypca ¢u3uKH A ypOBHS CPEIHEro 001Iero oOpa3oBaHus MOJIOKEH P UIEH,
KOTOpPbIE MOKHO PACCMaTPUBATh KaK MPUHLHUIIBI €0 MOCTPOECHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC ABIISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepHas U3 BCeX Pa3fesioB (DM3WKH, BKIFOYAET KaK BOTPOCHI KIACCUYECKOU, TaK U
COBPEMEHHOM (hU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepHall Kypca GU3UKH OOBETUHEH BOKPYT
¢busudeckux Teopui. Bemymmum B Kypce sBusercs GOpPMHpPOBAHWE MPEIACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepHUH, BEUIECTBE U TOJIE.

Hoes eymanumapuszayuu. E€ peanuzanus npearnosaraeT UCIojib30BaHUE TYMaHUTapHOTO
noTeHuana GU3nIecKo HayKu, OCMBICIIEHUE CBSI3U pa3BUTHS (PU3UKH C pa3BUTHUEM OOIIECTBA,
a TaK)K€ C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U AKOJIOTUUYECKUMHU MPOOIEeMaMHU.



Hoes npuknaonoii wnanpasnennocmu. Kypc QU3MKK mpeanosiaraeT 3HAKOMCTBO C
IIUPOKUM KPYTOM TEXHHYECKHX W TEXHOJOTUYCCKUX TNPWIOKCHUN H3YYCHHBIX TCOPUH U
3aKOHOB.

Hoes skonoeusayuu peamu3yercs TOCPEJCTBOM BBEACHHUS 3JEMEHTOB COJIECpP)KaHUs,
MOCBSIIIIEHHBIX IKOJOTUYECKUM MPOOIEMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTHIA, a TaK)Ke 00CYX ACHHUS MPOOIEM PallMOHAIBHOTO MPUPOAONOIB30BaAHNUS
U HKOJIOTMYECKOM 0€30MacHOCTH.

Crep:KHEBBIMHM 3JIEMEHTAMH Kypca (UM3MKM Ha YPOBHE CpPEIHEro OoO0IIero oopa3oBaHUs
ABIIAIOTCS (Qu3nyeckue Teopuu (POpMUpPOBAHUE MPEICTABICHUH O CTPYKTYpe HOCTPOEHUS
bu3MYecKOl TEOopuH, poNM (YHIAMEHTAIBHBIX 3aKOHOB W TPHUHIIMIIOB B COBPEMCHHBIX
NPEJCTABICHUAX O MPHUPOJE, TPAHUIIAX MPUMEHUMOCTH TEOPHUH, IS ONMHCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U TIPOIIECCOB).

CucTeMHO-ACSITENbHOCTHBIN MOIX0/] B Kypce GU3NKH peajn3yeTcs MPexkIe BCero 3a Cuér
OpTaHM3aINU SKCTIEPUMEHTAIBHOM AesTeNbHOCTH o0yJatoruxcs. st 6a3oBoro ypoBHs Kypca
(U3UKN — 3TO MCIOJIB30BAHUE CHUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB M
7abopaTopHbIX paboT, KOTOpBIE B HporpamMme 1o (us3nke OOBEAMHEHBI B OOIIMIA CITHCOK
YYEHUYECKHX MPAaKTHYECKUX paboT. BeiieneHne B yka3aHHOM MepedyHe JIabopaTOpHBIX padoT,
MPOBOJIMMBIX JIJIi KOHTPOJS WM OIICHKH, OCYIIECTBIICTCS YYaCTHHKaMH OOpa30BaTEIBHOTO
nporiecca UCX0/Is U3 0COOCHHOCTEH MIaHUPOBaHUS M OCHaIIeHus kKabuHeTa pusuku. [Tpu sTom
oOecreynBaeTcsl OBJIaJIEHHE OOYUYaIOIIMMUCS YMEHUSMH IMPOBOJIUTH KOCBEHHBIE H3MEPEHMS,
UCCJICIOBAHUS 3aBUCUMOCTEH (U3MUECKUX BEJIMYMH U TIOCTAHOBKY OIBITOB TO TMPOBEPKE
NPEIJIO’KEHHBIX TUIIOTE3.

bonpiioe BHUMaHME yAENseTCsl pelIEHUI0 PacYETHBIX U Ka4eCTBEHHBIX 3asay. [Ipu sTom
JUIsE Pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCSA 3aJa4d C SIBHO 3aJaHHOW (PU3NYECKOUN
MOJIEJIbIO, TO3BOJISIONIME MPUMEHSITh U3YUYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOIO
paszerna Kypca, TaK M UHTETPUPYS 3HAHUSA U3 Pa3HBIX pa3fenoB. 1 KayecTBEHHBIX 3aaad
MPUOPUTETOM SIBISIIOTCS 3aJlaHud Ha OOBSCHEHHWE TMPOTEKAaHUs (PU3NYECKUX SBJICHUM U
MIPOIIECCOB B OKPYXKAIOIICH KU3HU, TpeOyrolnue BbIOOpa (HU3NUECKOM MOICIH ISl CHUTYallnu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TtpeboBanmsimu DPI'OC COO & MarepuaibHO-TEXHUYECKOMY
oOecrieueHUI0 y4eOHOTro mporecca 0a30BbI ypOBEeHb Kypca (M3MKH Ha YPOBHE CPEIHETO
o0mrero o0pa3oBaHus JTOKEH MU3ydaThCs B YCIOBHUSX MPEAMETHOTO KaOuWHeTa (PU3MKU WA B
YCIIOBUSX UHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO ITuKJa. B kabunere
GU3UKKM  TODKHO OBITh HeoOXxomumoe abopaTopHoe 00OpYyIOBaHWE JJIS BBITTOJHCHHS
YKa3aHHBIX B IIPOrpaMme Mo GU3NKE YICHUIECKUX MPAKTUIECKUX PAabOT U IEMOHCTPAIMOHHOE
00opya0BaHUE.

JleMOHCTpallmoHHOe o0opyaoBaHue (opMHupyeTcs B COOTBETCTBUHM C MPUHIIUIIOM
MUHUMAJIFHOM TOCTATOYHOCTH U 00€CTIEUYNBAET MTOCTAHOBKY MEPEYUCIICHHBIX B MPOTPAMME T10
bU3UKe KIFOYEBBIX IEMOHCTPAIMKA IS WCCICIOBAHUS W3YYaeMbIX SIBICHHA W TPOIIECCOB,
OMIUPUYECKUX U QYHIaMEHTATBHBIX 3aKOHOB, NX TEXHHYECKUX TPUMEHEHUH.

JlabopaTropHoe 000pyIOBaHHUE JJIsl YUYCHHUYECKHX MPAKTUYECKUX paboT GopMmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOECIeunBacTCsl B pacdyére OAHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TeMaTnueckue KOMIUIEKThl Ja00OpaTopHOro OOOPYJIOBaHUS IOJKHBI ObITh



MOCTPOEHBI HA KOMIUJIEKCHOM HMCIOJIb30BAHUM AHAJIOTOBBIX U LU(POBBIX NPHOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LIM(PPOBBIX TAOOPATOPU.

OCHOBHBIMHM LIEJISIMHA U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUHU ABIIAIOTCS:

e popMupOBaHME UWHTEpPECA U CTPEMIICHHS OOy4aloUUMxcsl K HaydyHOMY H3YUYECHHIO
MPUPOABI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTE;

epa3BUTHE TPEJCTABICHUA O HAYYHOM METOJIe€ TMO3HaHUS U  (QOPMUPOBAHUE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

e popMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK Pe3ysibTaTa M3y4YE€HHUsS OCHOB CTPOCHUS
Matepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3HUKH;

e popMupoBaHHEe YMEHHI OOBSACHATH SIBICHUS C HUCIOJIBb30BAaHUEM (DPU3MUYECKUX 3HAHUI U
HAY4YHBIX JJOKA3aTEJIbCTB;

e popMUpOBaHHE TPEACTABICHUN O pOJId (UMKHU JUIsl Pa3BUTUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHIA.

JlocTrkeHnue »TUX liefed obecrneunBaeTcsl pelleHHeM CIEAYIOIUX 3aj]ad B Ipoliecce

U3y4YeHHs Kypca (U3MKH Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:

e IPUOOpETEHUE CHUCTEMBbI 3HaHM 00 OOMUX (PUIUYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUSIX, BKIIIOUass MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3MKY U 37EeMEHTHI aCTPOPU3UKH;

e bOpMHUpPOBaHUE YMEHHH MPUMEHSATH TEOPETUYECKHUE 3HAHUS I OOBSICHEHUS
¢u3nueckux SBICHUN B MPUPOJE U I NPUHATUS TPAKTUYECKUX PEIICHUH B
MOBCETHEBHOM JKU3HU;

¢ OCBOEHHE CIIOCOOOB pelIeHUs pa3IUYHBIX 3aJad C SIBHO 3aJaHHOW (u3ndyeckomn
MOJIENIbIO, 3aJlay, MOAPa3yMEBAIOIIMX CaMOCTOATENBbHOE CO3/1aHue (HU3UUECKOM
MOJIEJIH, aICKBATHOW YCJIOBUSM 3a7a4H;

e IOHUMaHUE (U3MUYECKHUX OCHOB W TPHUHIMUIIOB JEUCTBHS TEXHUYECKUX YCTPOHCTB U
TE€XHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPENY;

e OBJIQZICHUE METOJIAaMH CAaMOCTOSITEIBLHOTO IJIAHUPOBAHMS U TPOBEACHHS (HU3UUIECKUX
DKCIIEPUMEHTOB,  aHalu3a W  UHTEpOpeTalnud  HHPOpPMALUU,  OINpPEACIICHUS
JIOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTATA;

e CO3[IaHUE YCIIOBHM 11 Pa3BUTHS YMEHUU IMPOEKTHO-UCCIIECNOBATEIBbCKOM, TBOPYECKOMN
NESATENBHOCTH.

Ha w3ydenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIET0 OOpa30BaHMS
orBoautcs 136 vacos: B 10 knacce — 68 yacoB (2 yaca B Hegento), B 11 knacce — 68 yacoB (2
yaca B HEJIEIIO).

[Ipennmaraemsrii B mporpamMme 1o (GU3HNKe NePeUeHb Ta00PATOPHBIX U MPAKTUUECKUX PadboT
SBIIICTCS PEKOMEHJOBAaHHBIM, YYHUTENh JellaeT BHIOOP MPOBEACHUS JTA0OPATOPHBIX PadOT U
OTIBITOB C YYETOM MHAMBHUIYAIBHBIX OCOOCHHOCTEH 00yUYatOINXCS.

COIAEPKXAHUE OBYUEHUASA

10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI' 0 TO3HAHMS



®usuka — Hayka o npupone. HayuHble MeTonbl mo3HaHus OKpykaromero mupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHMS MPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.

MopenupoBanue (pU3MUECKUX ABJICHHM U mponeccoB. Hayunsle runore3bl. Ouznueckue
3aKOHBI U TEOpUU. |'paHUIBI IPUMEHUMOCTHU (PU3NYECKUX 3aKOHOB. [IpHHIIMI COOTBETCTBUS.

Ponb u mecto gu3uku B (OPMUPOBAHHM COBPEMEHHOW HAay4YHOW KapTHUHBI MHpa, B
IIPAKTUYECKON AEATEIBbHOCTHU JIIOACH.

Jlemoncmpayuu
AHanoroBbsie U IU(GPOBLIE U3MEPUTEIIbHBIC MPUOOPHI, KOMIIBLIOTEPHBIE JTATUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexaandeckoe aBmkeHHe. OTHOCHTEIBLHOCTh MeEXaHHWYecKoro nBmxkeHus. Cucrema
orcy€ra. TpaekTopus.

[lepemerienne, ckOpocTh (CpeaHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOpEHHUE
MaTepuagIbHON TOYKH, UX MPOEKIIMU HA OCU CUCTEMbI KoopJuHat. ClI0XKEHUEe MepeMeIieHu u
CJIO’)KEHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJIMHEHHOE ABWKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI, ITYTU U MEPEMEIICHUS MaTepUaIbHON TOYKH OT BPEMEHH.

CBoOoaHoe najzieHre. Y CKopeHre CBOOOTHOTO TMaJICHHUS.

KpuBonuneitHoe nBwkeHue. JIBM)KEHHE MATEpUAIbBHOW TOYKH TI0 OKPYXHOCTH C
MOCTOSIHHOM 1O MOJYJII0O CKOPOCTBIO. YTJOBasi CKOPOCTh, JIMHEHHas ckopocTh. Ilepuon u
gacTota oOparieHus. LleHTpocTpeMUuTenbHOE YCKOPEHHUE.

TexHuueckue YCTpOMCTBA W TMPAKTUYECKOE TNPUMEHEHHUE: CIUAOMETP, ABWKECHUE
CHapSJI0B, IICTIHBIE U PEMEHHBIC TIEPEAYH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTFOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTUK JIBUKCHHUS.

[IpeobpazoBaHue IBMKEHUH C UCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmonenue nBukeHus Teia, OpOIIEHHOTO IO YIJIOM K TOPU30HTY ¥ TOPHU30HTAIIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHHUS.

HanpagneHnue ckopocT Ipu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3ydyeHnrne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO OMPEICICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHONICHUS ~ MEXKIY  MyTAMH, TNPOHJICHHBIMH  TEJIOM  3a

MOCJICAOBATEIBHBIC PABHBIC IPOMEXKYTKH BPEMEHM MpPU PABHOYCKOPEHHOM JBHXCHUHU C
HA4YaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHHS MapuKa B BA3KOW )KUIKOCTH.

N3yueHne nBmxeHus Teaa, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Tpuanun otHocuTenpsHOCTH [ 'anuiies. [lepsiil 3akoH HeroToHA. MHEpLIMaIbHBIE CUCTEMBI
OTCY€Ta.

Macca tena. Cwuna. Ilpunumn cynepno3unuu cwi. Bropon 3akoH HeroroHa s
MaTepuaabHOW TOUKHU. TpeTuii 3akoH HproTOHA 1151 MatepranbHbIX TOUYEK.



3akoH BceMUpHOTo TsroteHust. Cuna tsoxkectu. [lepBasg kocMu4eckasi CKOpOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Buasl TpeHus (mokosi, ckoyibxkeHus, kauenus). Cuna tpenusi. Cyxoe TpeHUE.
Cuia TpeHUsl CKOJbXEHUsI U cuiia TpeHus nokos. Kosdduuuent tpenns. Cuiia COnpoTUBICHUS
MIPY JIBUKEHUH TEJIa B KUJIKOCTU WUJIU rase.

[locTynarenpHOE U BpaliaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOIO Tea.

MOMEHT CHIIBI OTHOCHUTENBHO OCHU BpalieHus. I[liedo cuiibl. YCIOBUS pPaBHOBECHUA
TBEPAOIO Tea.

TexHuueckue YCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TMOAUIMITHUKYN, IBUXKEHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBNieHNE MHEPLIVH.

CpaBHEHME MacC B3aMMOICHCTBYIOMINX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CioxxeHue cui.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT JiepopMariuu.

HegecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TIAJICHUU.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBust paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprusie pabomol

N3yuyenue aBmxeHus Opycka 1o HaKJIOHHOMU MIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasrie, ot ux AedopMaInm.

HccnenoBanne ycaoBUid paBHOBECUS TBEPIOTO TeJIa, UMEIOLIEr0 OCh BPAILICHMUS.

Tema 3. 3akonvl coxpanenusn 6 mexanuke

NMnynbc MaTepuanbHON TOYKH (TeJa), CACTEMbBI MATEPUANIBHBIX TOYEK. IMITyIbC CHIIBI U
M3MEHEHHE UMITyJIbCca Tella. 3aKOH COXpAHEHHs UMITyJIbca. PeaKTUBHOE TBUKEHUE.

PabGora cwibl. MOIIIHOCTE CHUJIBL.

Kunernueckast sHeprus mMaTepHalbHOW TOYkd. Teopema 00 M3MEHEHHH KHHETHYECKOU
SHEPIUHU.

[lotennmanbuass osHeprus. [loTeHnuansHas dHEprus yopyro aehopMHpPOBAHHON
npykuHbl. [loTeHIIMaIbHAS SHEPTUA Tea BOJIM3U MTOBEPXHOCTH 3EMITH.

[loTeHnuanbpHbple W HEMOTEHIUATbHBIE CHIIBI. CBsA3b paOOTHl HEMOTCHIMAIBHBIX CHI C
U3MEHEHUEM MEXAHUYECKOW HHEPruM CHUCTEMbl Tel. 3aKOH COXPAaHEHUsS MEXaHUYeCKOM
SHEPIUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHE: BOAOMET, KONEP, MPYKUHHBIN
MHACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktrBHOE IBHXKEHUE.

[lepexo MOTEHIMAIBHON SHEPTUUA B KHHETUYECKYIO U 0OpaTHO.



Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yyenue aOCOMIOTHO HEYHOpYyroro yjaapa € IMOMOIIbIO ABYX OJMHAKOBBIX HUTSIHBIX
MasiITHUKOB.

HccnenoBanue cBsA3M pabOThl CHJIBI C U3MEHEHHMEM MEXaHUYECKOH HSHEpruu Tejla Ha
MIPUMEPE PACTSIKEHHUSI PE3UHOBOTO HKI'yTa.

Paszpnen 3. MouiekyisipHasi pU3NKA M1 TEPMOAMHAMMKA

Tema 1. Ocnosbl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE  MOJIOKEHUSI  MOJIEKYJSAPHO-KMHETUYECKOM TEOpUM W HUX  OIBITHOE
o0ocHoBanue. bpoyHosckoe nBuxkenue. Juddysus. Xapakrep ABMKEHHUS U B3aUMOJIEUCTBUS
4acTull BemecTBa. Mojieu CTpOeHUS Ta30B, JKUAKOCTEH U TBEPJBIX TeJl U OOBSICHEHUE CBOMCTB
BEIIIECTBA HAa OCHOBE ATHUX Mojeseil. Macca U pasMepbl MoJiekysn. KonnuecTBO BeEIIECTBA.
IToctostnnast ABorajipo.

TemnoBoe paBHoBecue. Temrieparypa u e€ usmepenue. Illkana remneparyp Llenbcus.

Mogens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETUUECKONW TEOpUH
UeaTbHOTO raza. AOCONIOTHas TeMmIepaTypa Kak Mepa CpeIHEeH KHHETHYECKOW HSHEepruu
TeIIoBOoro JBWxeHusi vactull raza. Illkana temnepatyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon [anbrona. M3omnpoieccsl B UI€AUIBHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I 'paduueckoe mpeacTaBiIeHne H30MPOIECCOB: U30TEepMa,
u30xopa, nuzobapa.

TexHu4eckue ycTpouCcTBa U MpaKTUIECKOE MPUMEHEHHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITEI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BelmecTBa, ¢GoTorpaduu MOJIEKyI
OPraHUYECKUX COCTUHECHUH.

OmnbITel 10 1D GY3Un KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Mopnaens onbita IITepHa.

OnbIThI, TOKA3bIBAIOIIHNE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUSI.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY JABICHUS ra3a HA CTCHKH COCY/Ia.

OnbIThL, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UI€aTIbHOTO ra3a, U30MPOLIECCHI.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

Onpenenenne Macchl BO3JyXa B KJIACCHOM KOMHATE Ha OCHOBE H3MEPEHHA 00BEMa
KOMHATBI, JABJICHUS U TEMIIEPATypPhl BO3JyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3peKEHHOI0 ra3a.

Tema 2. Ocrosbl mepmooOuHAMUKU

TepMoauHamuueckas cucTeMa. BHYTpEHHSE SHEPrusi TEPMOJAMHAMUYECKOW CUCTEMBI U
criocoObl e€ n3Menenusi. KonnuectBo TeminoTsl M paboTa. BHyTpeHHsIst s3HEprys 0AHOATOMHOTO
WJCAIBHOTO Tra3a. Buasl Temonepenadn: TEIUIONPOBOJHOCTb, KOHBEKLHS, W3IyYEHHUE.
VY nenbHas TEIIOEMKOCTH BellecTBa. KoanuecTBO TEMIOTH IPH TEILIONEpeIaye.

[lonsitue 006 ammabatHom mporecce. llepBwiii 3akoH TepmoauHamuku. lIpumeHeHue
MEePBOIo 3aKOHA TEPMOJMHAMUKH K U3ompoleccaM. ['paduueckas natepnpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh mpoiieccoB B MPUPOJIE.



TennoBsie Mamuubl. [IpuHIUnBl KecTBUS TemIOBbIX MaluH. [IpeoOpa3oBaHus 3HEprun
B TEIUIOBBIX MamKHax. KoadduuuenT none3noro nericteus temnoBoil mamusbl. [{uki Kapao n
ero Ko3((pUIMEHT MOJE3HOr0 AEUCTBUSA. DKOJOTHYECKHE MPOOIEMBI TEIJIO3HEPTETUKU.

TexHuueckne ycTpoWCTBA M NPAKTHYECKOE IPUMEHEHWE: JBUTATENb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHre BHYTPEHHEW SHEpruM Tejla MpPHU COBEPUICHUH pPaOOThI: BbUIET MPOOKU W3
OyTBUIKM TOJ JEUCTBHEM CXAaTOro BO3[yXa, HarpeBaHue 3(dupa B JAaTyHHOU TpyOke MyTEM
TpeHUs (BUACOJEMOHCTPALINS).

W3meHeHune BHyTpEeHHEN SHEPruu (TeMnepaTyphl) Tea Mpu TeIionepeaaye.

OneIT 10 a1abaTHOMY PACHIUPEHHIO BO3/yXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoit TypOUHBI, JBUTATENISI BHYTPEHHETO CrOPaHUs, PEAaKTUBHOIO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Pazoevle nepexoonl

[TapooOpazoBanne wu KoHAeHcanus. Vcnapenue wu  kumneHue. AOCONIOTHASsS U
OTHOCHUTEJIbHAS BJIQXKHOCTh Bo3ayxa. HachleHHbIi nap. Y nenpHas Teriora napooopa3zoBaHusl.
3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JIaBJICHUS.

Tépnoe Teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIIOB.

>KI/I,IIKI/I€ KpUCTAJJIBI. COBpCMeHHBIG MaTCpualibl. [InaBaenune u KpucTaJllin3anu. Y,ZIGJILHa}I
TCIIOTA I1JIaBJICHHA. CY6HI/IMaHI/I}I.

VYpaBHeHHE TEMIOBOTO OanaHca.
TexHuuyeckre yCTpPOWCTBA M TMPAKTUYECKOE TNPUMEHEHHE: THUTPOMETP U ICUXPOMETD,

KaJIOpuUMCTp, TCXHOJIOTHH MMOJIyUCHUA COBPCMCHHBIX MaTCpHaJIOB, B TOM YHucCJjic
HaHOMATCpHUaJIOB, U HAHOTCXHOJIOI'NH.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MapOB.

Kunienue npy noHM>XEHHOM J1aBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmroneHne HarpeBaHus U IJIABJICHHUS KPUCTAUTMYECKOTO BEIIECTRA.
JleMOHCTpanys KpUCTaJlIOB.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3mepeHre 0OTHOCUTEIPHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. DinekTpoauHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpuzauust Tel. OJEKTpUYECKHM 3apsi. JlBa BuAa BJIEKTPUYECKUX 3apsIOB.
[IpoBOAHUKH, TUAEKTPUKHU U MOTYNPOBOJHUKHU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsia.

BzaumopeiictBue 3apsigoB.  3akoH Kynona. TodeuHbI  3JEKTpUYECKUH  3apsijl.
Onektpuueckoe mnosie. Hanpsoxk€HHOCTh 3nekTpudeckoro mnouss. llpuHnun cynepnosunuu
ANEKTPUYECKUX MOJIeH. JINHNK HAPS)KEHHOCTU 3JIEKTPUUYECKOTO TTOJIS.

PaGora cun oanektpocratudyeckoro mons. [loreHuuan. Pa3HOCTh  MOTEHIIMANIOB.
[IpOBOHUKH U AUAIIEKTPUKH B AIEKTPOCTATUYECKOM MOJE. JU3IIeKTprUecKass IPOHULIAEMOCTb.



DnekTpoEMKOCTh. KoHIeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. JHEPrus
3apsIKEHHOT0 KOHJIEHCATOPa.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: SJIEKTPOCKOM, SJIEKTPOMETD,
ANIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE SJEKTPONPUOOPOB, KOHIAEHCATOP, KOMUPOBAIbHBIN
arrapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO Y NIPUHIUII JEUCTBUS DIEKTPOMETPA.

B3aumonencTBre HadJIEKTPU30BaHHBIX TEJ.

DIIEKTPUUYECKOE TIOJIE€ 3APSIKEHHBIX TElL.

[TpoBOHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMAEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh  DJICKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOopa OT IUIONIAQAMd IUIACTHH,
PaCCTOSIHUA MEXY HUMH U JUAIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3Mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 3nexkmpuueckuil mox. Toxku ¢ paznuunix cpedax

DJIEKTPUUYECKUM TOK. YCJIOBUA CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA. VICTOYHUKHU TOKA.
Cuia Toka. IlocTOSHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 y4acTKa LETH.

DIEeKTpUUECKOoe CONPOTHUBIICHUE. VY nenvHOE CONPOTHUBIICHHE BEILECTBA.
[locnenoBaTenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEJUHEHNE POBOJHUKOB.

PaGota snextpuueckoro Toka. 3akoH [xoyns—JIenna. MomHOCTb 3JIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAasl CHJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3aKoH OMa 11
MOJTHOM (3aMKHYTOM) asekTpuueckoi nenu. Kopotkoe 3ambIkaHue.

DONEKTpOHHAsT MPOBOAMMOCTh TBEPIABIX METAUIOB. 3aBUCHMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[MonympoBoguuku. CoOCTBeHHass W TpPHUMECHAas MPOBOJUMOCTh TOJIYNPOBOJTHUKOB.
CaoiicTBa p—n-niepexona. [lonynpoBoIHUKOBBIE TPUOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M pacIjlaBaxX 3JIEKTPOJIUTOB. ODIEKTPOIUTHYECKAs
JMCCOLMAIUsI. DIEKTPOJIH3.

DneKTpuuecKkuid ToK B razax. CaMoCTOSITEIbHBINA U HECAMOCTOSATENbHBIN pa3psia. MosHus.
[1na3ma.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: aMIIEPMETpP, BOJBTMETP,
peocTaT, HMCTOYHHMKHA TOKA, OJIEKTPOHArpeBaTelbHbIE MPUOOPHI, AIEKTPOOCBETUTEIbHbIE
npuOOpHl, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI W (OTOPE3UCTOPHI,
MOJIYIIPOBOJHUKOBBIN IO, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaNPSKEHMUS.

3aBUCUMOCTh CONPOTUBICHUS UWIUHAPUYECKUX MPOBOAHUKOB OT JUJIMHBI, IUIOLIAIN
MOIIEPEYHOr0 CEYEHUs U MaTepuaa.



CmemaHHOe COeIMHEHNE TPOBOHUKOB.

IIpsmMoe u3MepeHne AMEKTPOABMKYIIEH cwibl. KOpoTkoe 3aMblKaHUE TajJbBAHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHMOCTbH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSI NPOBOJUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomul

N3ydyeHne cMEeaHHOro COeIUHEHNs PE3UCTOPOB.

N3MepeHne JIEKTPOABMKYIIEH CHJIBI  HCTOYHHMKA TOKa M €r0  BHYTPEHHETO
COIIPOTUBJICHUS.

Habmronenue anexrponusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYHIECTBISIETCS C y4ETOM
CoJlepKaTeNIbHbIX MEXIPEIMETHbIX CBs3€H C KypcaMHU MaTeMaTHUK{, OWOJIOTHH, XHMHH,
reorpaguu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nousimusi, CBA3aHHBIE C W3YYEHHEM METOJIOB HAyYHOIO IO3HAHMS:
ABJICHUE, HAy4yHBIM (akT, runores3a, (unmyeckas BeIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
DKCIIEPUMEHT, MOJEIIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pelleHUe CUCTEMbl YpaBHEHUH, JMHEWHas (QyHKUMs, mnapaboa,
runepbona, ux rpaduKd U CBOMCTBA, TPUTOHOMETpHUYECKHE (YHKIUH: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX IPOEKIUU Ha
OCH KOOPJMHAT, CII0KECHUE BEKTOPOB.

Buonoeusa: mexaHnueckoe IBUKEHHE B )KMBOM Ipupojae, 1uddysus, ocMoc, TEII000MeH
’KUBBIX OPTaHU3MOB (BH/IbI TEIUIONEPEAAYHN, TEIUIOBOE PABHOBECHUE), DIIEKTPUUYECKHUE SIBJICHUS B
YKUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHME BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJICKTPUYECKHUE
CBOMCTBA METAJUIOB, DJIEKTPOIUTUYECKAS AUCCOLUALINS, IaJbBAHUKA.

I'eoepagpusa: BIaxXHOCTb BO31yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpazoBaHUE ABMXKEHUN C MCIIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJUIMIHUKN, HCIOJIb30BAHUE 3aKOHA COXPAHEHHs HMITYJIbCAa B TEXHHMKE (pakera,
BOJOMET W Jpyrue), JBUTATEIb BHYTPEHHEro CropaHusi, mnapoBas TypOuHa, OBITOBOM
XOJIOAUJIBHUK, KOHIUIMOHEP, TEXHOJIOIUHU MOJYYECHHUs] COBPEMEHHBIX MATEPUAIOB, B TOM YUCIIE
HAaHOMAaTEepUaAJIOB, W  HAHOTCXHOJOTMM,  JJIEKTPOCTATUYECKAss  3allluTa,  3a3eMJICHUE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBI NPUHTEpP, JJIEKTPOHArpeBaTeNbHbIE MPUOOPHI,
ANEKTPOOCBETUTENBHBIE TPUOOPHI, FAIbBAaHUKA.

11 KIIACC

Pa3nen 4. DinekTpoanHaMHUKAa
Tema 3. Macnummnoe none. INeKmMpoOMaAZHUMHAA UHOYKUUSA



[TocTtossHHBIE MarHuThl. B3auMonenucTBHE NOCTOAHHBIX MArHUTOB. MAarHuTHoe IIOJIE.
Bextop MarmutHOM wMHAYKUMHU. [IpyHOMO cCynepno3suuuu MarHUTHBIX Iosied. JIunuum
MAarHUTHOM MHAYKIWK. KapThHa TMHUN MarHUTHON MHIYKIWHU MOJIA HOCTOSIHHBIX MAarHUTOB.

MarauTtHoe noJjie TpOBOAHMKA C TOKOM. KapTMHa JMHUKA WHIYKIMA MArHUTHOTO MOJIA
JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KaTYHIIKH C TOKOM.
OmneiT Opcrena. BzanmoaecTBue NpoOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MoAyJlb W HampaBiiecHUE. JIBH)KEHUE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM noJie. Pabota cuisl Jlopenna.

SIBileHMEe DJIEKTPOMAarHUTHOM HMHAYKUMU. 1IOTOK BEKTOpa MArHUTHOM HHIYKLMH.
DNEeKTpOABWKYIIAsl CUJIA MHIYKIIMU. 3aKOH 3JIEKTPOMAarHuTHOM MHAYKIMU Papajes.

BuxpeBoe snekTpuueckoe mojie. ODJIEKTPOABHKYIAs CHJIA HHAYKIMU B IPOBOJHUKE,
JIBUKYIIEMCS MOCTYIATEIbHO B OJHOPOJJHOM MarHUTHOM IOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTG. fIBI€HNE CAMOMHIYKIMHU. DIEKTPOABUKYIIAs CUJIa CAMOUHTYKIIUH.

DHEPrusi MArHUTHOTO TMOJI KaTYIIKK C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: TIOCTOSSHHBIE MAarHUTHI,
AIEKTPOMArHUThl, 3JEKTPOABUTATENb, YCKOPHUTENIM SJIEMEHTAPHBIX YaCTHIl, WHIYKIIMOHHAs
1eYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOIO MyYKa MAarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3aumoneincTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHnE 3EKTPOMArHUTHON UHAYKIIUH.

[TpaBuiio Jlenna.

3aBUCHUMOCTbD JIEKTPOABUKYILIECH CUJIbI UHAYKIIUU OT CKOPOCTU U3MEHEHHS MarHUTHOIO
IIOTOKA.

SIBeHre CaMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS MMOCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue sSBIEHUS JIEKTPOMArHUTHON WHAYKIWH.

Paznen 5. KoneOanus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHuUmHble KoJ1€0aHus
Konebarenpnass cucrema. CBoOOJHBIE MeEXaHMYECKHE KoJjieOaHusa. ['apMoHMYeckue
konebanuda. Ilepuon, uacrora, ammiuryga u (aza koneOanuid. [lpyXMHHBIM MasTHUHK.
MaremaTuueckuii MasiTHUK. YpaBHEHUE rapMOHUYeCKUX Kojebanuil. [IpeBpaienue sHepruu
MIPU TAPMOHUYECKUX KOJEOaHUIX.



Konebarenpubiit koHTYp. CBOOOAHBIE DSJIEKTPOMATHUTHBIE KOJIEOAHUS B UACATHLHOM
KOJeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMH U JJIEKTPOMArHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHMs YHEPTUU B UACATHHOM KOJIeOaTEIHLHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojieOaHUsX. BbIHYX/I€HHbIE MEXaHUYECKUE KOJeOaHus.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

Ilepemennslii Tok. CHHYCOMANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JEeUCTBYIOIIEE 3HAUCHHUE CUJIbl TOKA U HATIPSHKCHUSI.

Tpanchopmartop. [IpousBoacTBo, mepenaya W MOTPeOSCHHUE SIESKTPUUECKOM SHEPTHUHU.
OKOJIOTUYECKUE PHUCKH TPU TPOU3BOJCTBE dJeKTpodHepruu. KynbpTypa HCHOIB30BaHUS
AIIEKTPOIHEPTUH B TIOBCETHEBHOM JKU3HH.

TexHudeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: DJJICKTPUYECKHM 3BOHOK,
reHepaTop MEePEMEHHOr0 TOKa, TUHUU IJIEKTPOTepeIay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeIbHON CUCTEMBI (MPYXKUHHBIA WK MaTeMaTUUECKUN
MasITHUK).

HaGmonenue 3aTyxaronmx KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJEHHBIX KOJICOaHUH.

HaGmonenue pe3onanca.

CBoOOIHBIE AIIEKTPOMArHUTHBIE KOJIECOaHUSI.

OcuumiorpaMMbl — (3aBUCHMOCTH  CWJIBI  TOKAa U HANpPSOKEHUS OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onaHc mpu mociie1oBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOpAa.

Mogenb JIMHUY 3JIEKTPONEPEIayn.

Yuyenuueckuii sxcnepumenm, nabopamoprsie pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOIa MAJIbIX KOJeOaHUii Tpy3a HA HUTHU OT JJIMHBI HUTH
Y Macchl rpy3a.

HccnenoBaHnne mNEpeMEHHOIO0 TOKA B LENH W3 MOCIEAOBATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 3.1eKmpoMazZHUMHbLE GOTIHbL

MexaHnueckue BOJHBI, ycioBUs pacupoctpanenus. [lepuoa. CkopocTs pacripocTpaHeHUs
U JiauHa BodHBL [lomepedHple W TPOJOJbHBIE BOJHBL MHTepdepenums u  audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBL. YCJIOBUSL U3Jy4YEHHUS DJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHrtanusi BekTopoB E, B, V B anextpomarnuTHoil BosiHe. CBOMCTBA 3J€KTPOMATHUTHBIX
BOJIH: OTpa)kKeHHe, NpeOMIICHHWEe, mospu3anus, audpakmus, wuaTepdepeHims. CKOpoCTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 351eKTpOMarHUTHBIX BOJIH. [IpUMeHEHHE SJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHuMnBl paguocBsa3u U TeaeBUIeHus. Panuonokanus.

DJIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAIOIIECH CPEIbI.



TexHuueckne yCcTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE MWHCTPYMEHTHI,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE W MEIMIIMHE, pajap, pPaJIuONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJH.

Koneobuomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenue otpa)keHus ¥ MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue uatepdepeHnu u 1uppakiiu MEXaHMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtoneHue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOW U 4YacTOTOM
KOJIeOaHUH.

UccnenoBanne CBOWMCTB  AJEKTPOMArHUTHBIX  BOJH: OTPAXKEHUE, MPEJIOMIICHUE,
nossipu3anusi, Audpakius, uHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsiMolnMHENHOE pacpoOCTpaHEHHE CBETA B OJJHOPOJHOM cpelie.
Jlyu cBera. ToueuHbIli HCTOYHHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBera. [locTpoeHne H300paKeHU B TIJIOCKOM
3epKae.

[Ipenomiienne cBera. 3akOHBI MpeloOMJIEeHUS cBeTa. AOCOMIOTHBIM  TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yron MOJHOTO BHYTPEHHETO
OTpaKEHUS.

Hucnepcust cBeta. CloxHBIM cocTaB O6enoro ceerta. L[BeT.

CobOuparomue M pacceuBarolue IUH3bL. ToHKas nuH3a. DOKYCHOE pacCTOsHUE W
ONTUYECKAas CUJIa TOHKOU JUH3BI. [locTpoeHne n3o0paxkenuii B COOUPAIONIUX U PACCEUBAIOITUX
nrH3aX. PopMysia TOHKOW JIMH3bI. Y BEJIMUCHUE, JaBAEMOE JIMH3O0M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. WuTepdepenums cBeta. KorepeHTHbIE HCTOYHUKH. Y CIOBHUSA
HAOJIIOICHHSI MAKCUMYMOB U MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT IBYX CHH(A3HBIX
KOT€pPEHTHBIX HCTOUYHHKOB.

Hudpakuusa cBera. [QudpakumonHas pemérka. YcioBue HaOMIOICHUS TJABHBIX
MaKCHUMYMOB TIPHU NaJ€HUH MOHOXPOMATHYECKOTO CBETa Ha AUDPAKIIMOHHYIO PEIIETKY.

[Tonspusauus ceera.

TexHuueckne yCTpPOWCTBA M TMPAKTUUECKOE MPUMEHEHHWE: OYKH, Jiyma, ¢oToamnmapar,
MPOCKIIMOHHBIN ammapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs OMNTHKA, JAUPPaKIIMOHHAS
peleTKa, noJsApous.

Jlemoncmpayuu

[IpssMonuHelHOEe paclpoCTpaHEHUE, OTPaKEHHE U MpejomiieHHe cBeTa. OnTuueckue
puOoPHI.

[TonHoe BHyTpeHHEE OTpaxkeHrue. Moienb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Habmronenue natepdepeHiium ceeTa.

HaGntonenue nudpakunu ceera.



HaGmronenue nucnepcuu ceera.

[lonyuyeHne cniekTpa ¢ MOMOIIBIO IPU3MBI.

[lony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEIIETKY.
Habmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokazaresns NpeJoMIIEHUS CTEKIIA.
HccnenoBanue cBOMCTB N300paXKeHUM B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pazngesn 6. OcHOBBI CrIeNMAJIBLHON TEOPUU OTHOCUTEIbHOCTH
['panuIel MPUMEHUMOCTH KJIACCHYECKOM MeXaHuUkHW. [locTynaTel crenuaibHOM TEopUu
OTHOCHUTEJIbHOCTH: WHBAaPUAHTHOCTh MOJYJII CKOPOCTH CBE€Ta B BaKyyme, MPUHIUII
OTHOCHUTEJIBHOCTU DUHIIITEIHA.
OTHOCUTENHEHOCTH OJJHOBPEMEHHOCTU. 3aMe/IJIEHUE BPEMEHU U COKpAIIEHUE JIJTUHBI.
DHEprus U UMNYJIbC PEISTUBUCTCKOM YaCTHIIBI.
CBs13b MacChl C PHEPTHEH U UMITYJIBCOM PEIISITUBUCTCKON YaCTHUIBI. DHEPTHS TTOKOSI.

Pazgen 7. KBanToBas pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonbl. opmymna [lnanka cBsa3u 3HEprun POTOHA C €r0 YACTOTON. DHEPTUSI U UMITYIIBC
dboToHa.

OtkpeiTie u wuccinenoBanne Qororpdexkra. Omnbitet A. I'. CrometoBa. 3aKOHBI
dbororddexra. YpaBHenue DiiHmTeHa as potodddexra. «KpacHas rpanunia» dhorodddexTa.

JlaBnenue cBeta. OnbiTel I1. H. JIeOGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckne ycTpoiiCTBa M MpaKTUYECKOE MpUMEHEHue: (OTOINEMEHT, (POTOMATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHemTHETro (poTodddexTa.

Ceeroguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiThl Pesepdopna nmo paccessHuto o -dactuil. [ImanerapHas
moxenb atoma. [loctynater bopa. M3nydenne u mornomnieHne GOoTOHOB IPH MEPEX0JIe aToMa C
OJIHOTO YPOBHA 5Heprud Ha Apyroi. Bunbl crnekTpoB. CHeKTp ypOBHEHl »HEpPruM aroma
BOJIOpOJA.

BostHOBBIE cBOVICcTBa yacTull. Bosnsbl ne bponnsa. KopnyckyasspHO-BOJTHOBOM Jyaju3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuuecknue YCTpOWCTBA M NPAKTHUYECKOEC MNPUMEHEHUE: CHEKTPAIbHBIA aHAJIN3
(CIeKTpOoCKOII), Ja3ep, KBAHTOBbIA KOMIBIOTEP.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.



Onpenenenue JIMHBL BOJIHBI J1a3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HaGmtonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JOKa3bIBAIlOIIME  CJIOKHOCTb  CTPOEHUA  sA]pa. OTtkpbITHE
paanoaktuBHOCTH. OmbiTel  Peseppopaa mno onpeneneHuto cocraBa  paguOAKTUBHOTO
u3nydenud. CBoiicTBa anbda-, 0era-, raMmma-u3nydeHus. BiusiHue paiMoakTUBHOCTH HA JKUBbIE
OpraHU3MBlI.

OtkpeiTHEe TIpoTOHAa W HeilTpoHa. Hykinonnas mopnens sgapa [eiizenOepra—lBaHeHKoO.
3apsa sapa. MaccoBoe unciio sjapa. M3oronsl.

Anbda-pacnian. DIeKTpOHHBIM M MO3UTPOHHBIN Oera-pacnaa. I'amMmma-uzinydenue. 3akoH
PaaMOaKTUBHOTO pacraja.

DHeprust CBsI3U HYKJIOHOB B siipe. SnepHbie cuiibl. JledekT maccsl sapa.

SAnepHble peakuuu. JleneHue u CUHTES sI€ep.

SAnepubiii peaktop. Tepmosinepusiii cunTe3. [IpoOieMbl M NEpPCHEKTUBBI  SACPHOMN
SHEPIreTUKU. DKOJIOTUYECKHUE ACIIEKThI SIIEPHON SHEPTETUKH.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

MeTob! HaOJIIOIEHUS M pErHCTpalMU AIEMEHTAaPHbBIX YaCTHIL.

dyHnnameHTanbHble B3auMoeiicTBusl. EqMHCTBO (pu3nyeckoil KapTUHBI MUpa.

TexHudeckune ycTpoWcTBa M MPaKTHUECKOE NMPUMEHEHHE: TO3MMETp, kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIHNX YACTHII.

Yuyenuueckuii sxcnepumenm, nabopamoprsie pabomol
HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM (poTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPO(PU3UKH

Otanbel  pa3BUTUS  acTpoHOMuH. IIpukiIagHoe ©W  MHUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMUH.

Bup 3Bé3nHoro Heba. Co3Be3aus, sipKue 3BE3/IbI, IJIAHETHI, UX BUAUMOE JIBUKCHHUE.

ConHeynas cucreMa.

Connne. ConHeuHasi akTUBHOCTh. McTounuk sHeprum CojiHIla ¥ 3BE3A. 3BE3MABI, UX
OCHOBHBIC XapaKTepUCTHUKHU. JluarpamMma «CHeKTpajdbHBIM KJIAcC — CBETUMOCTBY. 3BE3BI
TJIaBHOM TIOCJIENOBATEIILHOCTH. 3aBHCHMOCThL «Macca — CBETUMOCTBb» I 3BE3N TJIaBHOU
MOCJeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoBpeMEHHBbIE MPEACTABICHUS O
MPOUCXOXKACHUM U 3BOJOIMU CoHIIA U 3BE3T. DTaIbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama [amaktuka. Ilonmoxxenue u nuxenue ComnHia B ['amakTuke.
Tunbl ranakTuk. PagroragakTUKu U KBazapbl. YEpHBIEC ABIPHI B sApax TalaKTHK.

Bcenennasi. Pacmupenue Bcenennoil. 3axkon Xa0O06na. PazOeranuwe ranaktuk. Teopus
Bosbioro B3peiBa. PenukroBoe nsnydeHue.

MacuirabHast ctpyktypa Beenennoil. Metaranaktuka.



Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HaGmtoneHnst HEBOOPYKEHHBIM TJ1a30M C UCIOIb30BaHUEM KOMITBIOTEPHBIX MPUIIOKEHUIM
JUTSL OTIPE/ICIICHUS TTOJI0KEHUSI HEeOECHBIX OOBEKTOB HA KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nosrymapus 1 spKue 3BE3/bI.

HaGmonenus B Teneckon JIynsl, mianet, Mieunoro Ilytu.

Oo6o0maomee NOBTOPEHUE

Pons ¢u3uku U acTpOHOMHMHM B JKOHOMHUYECKOM, TEXHOJIOTMYECKOW, COIMATbHOH U
ATUYECKOU cdepax eAaTeIbHOCTH YeJlOBEKa, POJb M MeCcTOo (U3UKU U aCTPOHOMHUHU B
COBPEMEHHOM HAy4YHOM KapTUHE MHpa, poib (U3HUYECKOW Teopud B (POPMUPOBAHUU
MpeCTaBIeHU O (PU3MUECKON KapTUHE MUpa, MECTO (DU3NYECKON KapTUHBI MHpa B 0OIIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUN O PUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 06azoBoro ypoBHs B 11 kiacce OCyIIECTBISETCS € y4&€TOM
COJIEpKATENIbHBIX MEXKIPEIMETHBIX CBS3€d C KypcaMH MaTeMaTUKH, OWOJIOTHUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YyYEHHWEM METOJOB HAY4YHOrO TO3HAHUS:
SBJICHUE, HAy4YHbIH (akT, runoreza, (Quznueckas BeJIWYWHA, 3aKOH, TEOPHUs, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIEITUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxka: penieHue CUCTEMbI YpaBHEHUN, TPUTOHOMETPUUYECKHE (DYHKIIMH: CHUHYC,
KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE TPUI'OHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U HX
NPOEKIIMM Ha OCH KOOPIUHAT, CIOKEHHE BEKTOPOB, MPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHA,
NPU3HAKU MTOA00HS TPEYTOJIbHUKOB, ONPEACICHHE TUIOMIAIN TIIOCKUX (GUTYp U 00bEMA Tell.

buonocus: snextpudeckue SBICHHUS B KMBOM TpUpoe, KojeOaTrenbHble IBUKEHUS B
KUBOW TMPUPOJAE, ONTUYECKUE SBICHUS B >KUBOM IPUPOJIEC, ACUCTBUE PaJUALNUKN HA >KUBBIC
OpraHU3MBl.

Xumusi: CTpOCHHE aTOMOB U MOJIEKYJ, KPUCTaJUIM4YECKas CTPYKTypa TBEPABIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTATUTMYECKON PEIIETKY, CIEKTPAIbHBINA aHAJIN3.

l'eoepaghus: MarHUTHBIE TONIOCA 3€MITH, 3aJIEKW MArHUTHBIX Py, POTOCHEMKA 3eMHOU
ITIOBEPXHOCTH, IPEACKA3AHUE 3EMIICTPSCEHUM.

Texnonocus: TUHUU DIIEKTPONEpEad, T€HEPATOP MEPEMEHHOIO TOKA, JIEKTPOJABUIATEND,
WHIYKIIMOHHAS TIeYb, pajap, pPaAuONpUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meusp,
MPOCKITMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COTHEYHAs OaTtapes.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI ITO ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

OcBoenue yueOHOro mpeamera «Pu3mka» Ha YpPOBHE CpeaHEro oOmero oOpa3oBaHUS
(6a30BbIl  ypOBEHb) JOJDKHO  OOECHEYUTh JIOCTUXKEHHE  CIEAYIOIIMX JIMYHOCTHBIX,
METanpeIMETHBIX U MIPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI



JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS ydeOHOTo mpeameTra «Du3uka» JOHKHBI OTPaKaTh
TOTOBHOCThH U CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHCHTAIli, TMO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUH, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IICHHOCTSAM POCCHUHCKOTO 0OIIecTBa,
pacIMpeHre KM3HEHHOTO OMBITa M ONBITA ACATEIBHOCTH B IMPOIIECCE PeaM3aIli OCHOBHBIX
HaIPaBJICHUI BOCIIMTATEIIBHOMN JACSITCIIBHOCTH, B TOM YUCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

c(OpPMHPOBAHHOCTh TPAKIAHCKOW TO3UIHUHA OOYYAroImerocs KakK aKTHBHOTO W
OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO OOIIECTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIIEYETIOBEYCCKUX T'YMAHUCTHUYCCKUX U JIEMOKPATHYCCKUX
LICHHOCTECH;

TOTOBHOCTh BECTU COBMECTHYIO JICSITEJIBHOCTh B HMHTEpPEcaxX TI'PakIaHCKOro OOIIEeCTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3allly;

YMCHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMA HMHCTHTYTAaMH B COOTBETCTBHH C UX
(GYHKIUSIMH ¥ Ha3HAYCHHUEM;

TOTOBHOCTbH K TYMaHUTAPHOU M BOJIOHTEPCKOM JICITCILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpPMHPOBAHHOCThH POCCUUCKON TPAKIAHCKON UICHTUYHOCTH, TAaTPUOTU3MA,

IICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTH)KCHHUSM POCCHUCKUX
y4€HBIX B 00J1aCTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MMOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSCH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ACSATEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOTr0 BOCTIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIOUas ICTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO
(dbu3ndIecKo HayKe;

5) Tpy/10BOr0o BOCIIUTAHUS

MHTEPEC K pa3IuyHbiM cdepam NpodhecCHOHAIBHONW JeATEIHHOCTH, B TOM YHUCIHE
CBS3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOP OymyIiei
npodeccun u pearn30BbIBaTH COOCTBEHHBIE KU3HECHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpa30BaHUIO B 00acTu (pu3uku Ha
MPOTSHKEHU U BCEU KU3HU,

6) 3K0J0rH4eCKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh DKOJIOTHYECKOW KYJIBTYpPhl, OCO3HAaHHWE TJIOOAIBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IJIJAHUPOBAHUE WU OCYIIECTBICHUE JCHUCTBUM B OKPYXAIOUIEH CpPElAe HAa OCHOBE 3HAHUSA
LeJIe YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIMpeHre OMbITa JESITEIBHOCTH JKOJOTHYECKOW HANpPaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEHHOCTH HAYYHOT 0 MO3HAHMS



c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAay4YHOU JAESTeNIbHOCTU, TOTOBHOCTh B MPOLECCE U3YUYEeHUs (DU3UKH
OCYLIECTBIISITh MPOEKTHYIO U UCCIEA0BATENbCKYIO IESITEIbHOCTh MHAUBUAYAJIBHO U B TpYMIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeiicTBUSA
ba3oBble Jiornyeckue 1eMCcTBUA:

CaMOCTOSITEIbHO (POPMYIUPOBATh M aKTyaJIM3UpPOBATh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIEIIATh 1NN JICSITEIILHOCTH, 33/1aBaTh TapaMeTPhbl U KPUTEPUU UX JTOCTHKEHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PaCCMAaTPUBAEMbBIX (DU3NUYECKUX SIBJICHUSIX;

pa3pabaTrbiBaTh IJIaH pelIeHUs TPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIUXCS MaTEPUATbHBIX
1 HeMaTepUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YJHTATOB IMIEIISM,
OIICHUBATh PUCKH TMOCJCACTBUN IEATCIbHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATE PabOTy B YCJIOBHUSAX pPEaTbHOTO, BUPTYAIBHOTO U
KOMOWHHMPOBAHHOTO B3aUMOICHCTBHSI;

Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaeaoBaTe/IbCKue 1eMCTBHUA:

BJIAJ€Th HAyYHOW TEPMHUHOJIOTHUEH, KIIFOUEBBIMU TOHATUSIMHU U MeToAaMu (HU3NUECKOU
HayKH;

BJIAJICTh HaBBIKAMHU y4eOHO-HCCIIEIOBATEIBCKON M MPOEKTHOM NESITEILHOCTH B 00JlacTh
(U3UKH, CIIOCOOHOCTBIO W TOTOBHOCTHIO K CAaMOCTOSITCIIBHOMY ITOMCKY METOJOB PEIICHHS
3a/1a9 (PU3NUECKOTO COACPIKAHMS, TPUMEHCHHIO PA3IMYHBIX METOJIOB ITO3HAHNS,

BJIAJICTh BHJAMU JACATEIBHOCTU MO IOJYYEHHUIO HOBOTO 3HAaHMS, €r0 HHTEpIpPETAIUU,
peoOpa3oBaHUI0 W TMPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHUTyallMsX, B TOM YHCIE MpHU
CO3JIJaHUH YICOHBIX ITPOCKTOB B 00JaCTH (DU3UKHU;

BBISBJISITH MPUUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaIM3UPOBATh 3ajJiady, BBIJIBUTATH
TUIIOTE3y €€ pelIeHMs, HaXOJAUTh apryMEHThl IS JI0Ka3aTeIbCTBA CBOUX YTBEP KICHUH,
3a71aBaTh apaMeTpPbl U KPUTEPUH PEIICHUS;

aHAJIU3UPOBATh IIOJYYCHHbICE B XOJE PEHICHHS 3aJauyd pe3yJbTaThl, KPUTHYECKHU
OIIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCJIOBHUSX;

CTaBUTh M (POpMyJIHpOBaTh COOCTBEHHBIE 3aJlaud B O0Opa30BATEIbHOM JESITEILHOCTH, B
TOM YHCJIC TIPH U3YICHUHN (DU3UKHU;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OIICHHUBATH MMPHOOPETEHHBIN OIIBIT;

YMETh IMEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHICCKYIO 00JIACTh KU3HEACATCILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JaCTEi;

BBIJIBUTaTh HOBBIC UJEH, MPEJIaraTh OpUrHHAIBHBIE TTOAX0/Ibl U PEIICHUS,

CTaBUTh MPOOJIEMBI U 3aJ1a4H, TOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

Pabora ¢ ungopmaumeii:



BJIAJ€Th HAaBbIKAMH MOJy4Ye€HUsS MHPOpMALUHU (PU3UUYECKOTO COAECPKAHUS U3 HUCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOSATEIbHO OCYIIECTBIATH IOUCK, aHajJu3, CUCTEMATU3AlHUI U
MHTEPNPETAlrI0O HHPOPMALIUK PA3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OPMALIUU;

UCIIOJIb30BaTh CpeACTBAa HMH(OPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTMI B
pPEIICHUH KOTHUTHUBHBIX, KOMMYHHMKAaTUBHBIX M OPraHU3alMOHHBIX 3aJlady C COOJIOJECHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU 0€30M1aCHOCTH, TUTUEHBI, PECYpCOCOepeKeHusl, TPABOBBIX U
ATUYECKUX HOPM, HOPM UH(GOPMAIIMOHHON 0€301acHOCTH;

co3JaBaTh TEKCThl (PU3UYECKOrO COAEpKaHUS B pa3IMYHbBIX ¢dopMarax ¢ Y4ETOM
Ha3HAaueHUs HHQOpMAUMU W LEJIeBOM ayauTOpUH, BbIOMpas ONTUMAIbHYIO (GopMy
MPE/ICTaBIICHUS U BU3YyaJU3allUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBIIAThH OOIIIEHHE Ha YPOKaX (PU3UKHU U BO BHE-YPOUHOU JIEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOHPIMKTHBIX CUTYaIlui U CMSITYaTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTUYHO M3JlaraTb CBOK) TOYKY 3PEHUSI C HCMOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTIOJIb30BaTh NMPEUMYIIECTBA KOMaHIHOW U UHIUBUAYaJIbHOU PabOTHI;

BLIOMPATh TEMATHKY W METOJIbI COBMECTHBIX JEHCTBUN C YYETOM OOIIMX HHTEPECOB H
BO3MOKHOCTEW Ka)JO0r0 4WICHA KOJUIEKTUBA;

OPUHUMATh LIEJIM COBMECTHOM JESTEIbHOCTH, OpPraHW30BBIBATH W KOOPAMHUPOBATH
NEUCTBHUS TO €€ NOCTHKEHHIO: COCTaBIIATH IUIAH JEHCTBUM, paclpelessTh pPOJId C YYETOM
MHEHUH y4aCTHUKOB, 00CY>KJaTh pe3yJbTaThl COBMECTHON PabOTHI;

OILICHMBATh Ka4e€CTBO CBOETO BKJIa/a M KaXJIOT0 YYaCTHUKA KOMaHbI B OOIIMI pe3ylbTat
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE NMPOEKTHI, OLICHUBATH WJEU C IMO3UIUU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTHYECKON 3HAUUMOCTH;

OCYLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIMYHBIX CUTYalMsX,
MPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIITUATUBHBIM.

PeryiasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIE 1eHCTBHS
Camoopranusanus:
CaMOCTOSITEJILHO OCYIIECTBIIATh MO3HABATEIBHYIO JCSATEIBHOCTh B 00JIacTH (DU3UKH H
aACTPOHOMHUH, BBISABIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITEJIbHO COCTaBIISITh IUIaH PEIIEHUS PACUETHBIX M KAYECTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHUS TPAKTHYECKOW paboThl € YYETOM UMEIONMUXCS PECYypCoB, COOCTBEHHBIX
BO3MOXHOCTEUN U MPEANIOYTEHHM;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
pacuupsTh paMKH y4eOHOTO NMPeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;
JenaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBAThH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MPUOOPETEHHBIN OIBIT;



crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO JSPYIULIUU B 00JacTH (PU3UKH,

MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

JaBaThb OLEHKY HOBBIM CUTyalUsM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTb, OLICHUBATH
COOTBETCTBHE PE3YJIBTATOB LIENSM;

BJIaJI€Th HABBIKAMU MTO3HABATENIbHON pedIeKCHH KaK OCO3HAHUS COBEPLIAEMBIX JI€UCTBUI
Y MBICJIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

UCII0JIb30BaTh NPUEMBI PEPIIEKCUU ISl OUEHKH CUTYyalluu, BbIOOpa BEPHOIO PEIICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX IIPU aHAIU3€ PE3YyJIbTaTOB JEATEIbHOCTH;

OpPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTUBBI U apTYMEHTHI APYTUX IPU aHAIU3€ PE3yJIbTaTOB JIEATEIBHOCTH;

NpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouecce nOCTHKEHMSI JTMYHOCTHBIX PE3YIbTAaTOB OCBOCHMSI MPOTPaMMBblI MO (PUBMKE
JUIsL  YpOBHS CpelHero oOuiero oOpa3oBaHusi Yy OOYy4YaloIIMXCS  COBEPUICHCTBYETCS
AMOIIMOHATBHBIN UHTEIJIEKT, TPEANnoIaralomuii copMUpPOBAHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOILIMOHANIBHOE COCTOSIHUE,
BUJICTh HANpPABJICHUS Pa3BUTUS COOCTBEHHON SMOLIMOHANBHOW c(epbl, ObITh yBEpPEHHBIM B
cebe;

CaMOpEryJIupOBaHus, BKJIIOYAIOIIIETO CaMOKOHTpOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CIOCOOHOCTh aJanTHUPOBATHCS K 3MOIMOHAIBHBIM
U3MEHEHUSIM U TIPOSIBIISATh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIUM, BKIIIOYAIOLIEH CTPEMJIEHUE K JOCTHUKEHUIO LEIU H YCHEXY,
ONTUMU3M, HHULIUATUBHOCTh, YMEHHUE J€HCTBOBATh UCXOAS U3 CBOMX BO3MOMXKHOCTEN;

OMIIATUH, BKIIOYAIONIEH CIMOCOOHOCTHh TMOHMMATh AMOIIMOHAIBHOE COCTOSHUE APYTHX,
VUUTBIBaTh €r0 TMPU  OCYIIECTBICHUU OOIIEHHUs, CIOCOOHOCTh K COYYBCTBHIO U
CONEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS C IPYTUMH
JOJIbMU, 3a00TUTHCS, TIPOSIBIISATh MHTEPEC U pa3peniaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kjacce npeaMeTHbIC pe3yinbTaThl Ha 0230BOM YPOBHE JTOJKHBI
oTpakaTh CHOPMHUPOBAHHOCTH Y 00YHAIOITUXCS YMEHUIN:

JEMOHCTPUPOBATh HA MPUMEpPaAx POJb U MeCTO (GHU3MKUA B (POPMUPOBAHUHN COBPEMEHHOM
HAay4YHOM KapTUHBI MUpPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKHW U TE€XHOJIOTHW, B MPAKTHYECKOU
JICITEIbHOCTH JIIOJICH;

VYHUTHIBATh TPAHUIBl TMPUMEHECHHUS HW3YYCHHBIX (U3MUECKUX MOJeJeii: MaTepuaibHas
TOYKa, MHEpLHUAJIbHASI CUCTEMA OTCYETA, a0COJIIOTHO TBEPAOE TENO, HACAIbHBIA ra3, MOJENIU
CTPOCHHMSI Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN AJIECKTPUUYECKUN 3aps/ NMPU PEUICHUU
(bu3nYecKux 3a1ay;

pacrio3HaBaTh (pu3znueckue siBIieHHs (Mpolecchl) U OOBSICHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKHU, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHMS BEIIECTBA M JJICKTPOJIMHAMUKHU:



PaBHOMEpPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE [BUKEHUE, CBOOOJHOE TMaJeHUE Te,
JIBIDKEHHE 10 OKPY>KHOCTU, WHEpIUsA, B3auMojehctBue Ten, auddysus, OpOyHOBCKOE
JBIKEHHUE, CTPOCHHE KUIKOCTEM M TBEPHABIX TEJl, U3MEHEHHE OOBbEMA Tel MPU HarpeBaHUU
(oxnaxkaeHuu),  TEIJIOBOE  paBHOBECHE,  HUCIApEHUE,  KOHJEHCAIMs,  IUIABJICHHUE,
KpUCTAJITU3AIUs, KUIICHHUE, BIAXKHOCTh BO3/lyXa, TOBBIIICHUE JaBJIEHUS Tra3a IpPU €ro
HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b MEX]Y MapaMeTpaMu COCTOSIHUSI ra3a B U30IPOIECcCax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE JBWKEHHE, UCIOJIb3Ys (DU3NUecKue BEJIWYMHBI: KOOpJUHATA,
yTh, MEpPEMENICHNEe, CKOPOCTh, YCKOPEHUE, Macca Tela, CUila, UMITYJIbC Tejla, KHHEeTUYecKas
SHEPrus, MOTCHIMAJIbHAs HSHEPrusi, MeXaHudeckas pabdoTa, MEXaHHYeCKas MOIIHOCTh; TpPHU
OMHUCAaHWW TMPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOIb3YEMbIX BEIUYUH, UX
0003Ha4YECHUS U €IUHUIIBI, HAXOAUTH (DOPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUUUHY
C APYTrUMU BEJIMYUHAMU;

OMHUCHIBATh H3YyYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SBICHUS, HCIOJIB3YS
(¢bu3uyecKkre BEIMYMHBI: JABJICHHE Ta3a, TeMIeparypa, CpPEIHssi KUHETHYeCKas JSHEPrus
Xa0THYECKOTO JIBUKEHHUS MOJICKYJ, CPEIHEKBaJpaTU4YHAs CKOPOCTh MOJEKYJ, KOJUYECTBO
TEIJIOThI, BHYTPEHHsISI dHEPrus, paboTa rasza, Kodh(PUIMEeHT MOJIE3HOTO JIEHCTBUSI TEIJIOBOTO
JBUTATENISI; TPH ONMUCAHUM TMPABWUILHO TPAKTOBATh (PU3UUECKUN CMBICT HCIOIb3YEMbIX
BEJIMYMH, HMX OOO3HAUCHHS U EIUHUIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO
(bU3UYECKYI0 BEIMUMUHY C APYTUMHU BEJIMYUHAM;

ONKCHIBATh M3YYEHHBIE 3JIEKTPUYECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKHUE SBICHUS
(mporiecchl), UCTIONB3Ys GU3HYECKUE BEIMUYHMHBI: AIEKTPUUECKUIN 3apsl, HIEKTPUUECKOe MoJIe,
HAIpPSHKEHHOCTh TMOJs, IMOTEHLUHAN, Pa3HOCTh MOTEHIMAJIOB; IPU ONUCAHHHM NPABUIBHO
TPaKTOBaTh (PU3MYECKUA CMBICI HUCIOJIb3YyEeMbIX BEIUYMH, WX OOO3HAUEHUS U €IUHUIIB;
YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE TaHHYIO (DHU3NYECKYIO BETUUMHY C IPYTUMU BEITUYUHAMU,

aHANMM3UPOBATh (PU3MYECKHUE TPOILIECCHl U SIBJICHUS, UCIHONB3Yysd (DU3MYECKHE 3aKOHBI U
NPUHLMIEL: 3aKOH BcemMupHoro taroteHus, |, Il u Il 3axonsr HeroTOHa, 3aKOH COXpaHEHUS
MEXaHWYECKOUN Y3HEPTrUH, 3aKOH COXPAHEHHUSI UMITYJIbCA, IPUHLINI CYNEPIIO3ULUN CHII, IPUHIIUI
PaBHOIIPaBUSl HMHEPLHAIBHBIX CHCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO
CTPOCHHMSI BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpPEJHEW KHUHETUYECKOW HHEPTHHU TEIUIOBOrO
JBUKEHUST MOJIEKYJl C aOCOJIOTHOM TeMmepaTrypod, MEPBBIM 3aKOH TEPMOIMHAMHUKH, 3aKOH
COXpaHEHHMsI BJEKTPUUYECKOro 3apsija, 3akoH KyloHa, mpu 3TOM pa3ivyarh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTEeMaTHYEeCKOE BBIpaKEHWE U YCIOBHUS (TpaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC PUHITUIIBI ICUCTBUS MAlTUH, MPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3inyaTh yCIOBUS UX O€30MaCHOrO UCIOJIb30BaHUS B MIOBCETHEBHOM KU3HU;

BBITIONTHATHh JKCIIEPUMEHTHI IO WCCICIOBAHUIO (DU3WYECKUX SIBICHUH M TPOIIECCOB C
WCIIOJIb30BAaHUEM TIPSMBIX M KOCBEHHBIX HM3MEpPEHWH, Tpu 3TOM (opmMymHpoBaTh
npobiemMy/3agauyy W THUINOTE3y Y4eOHOro OJKCIEpUMEHTa, COOUpaTh YCTAHOBKY W3
MPEJIOKEHHOT0 000PY/I0BaHMsI, TPOBOJIUTH OMBIT U (OPMYJIHPOBATH BHIBO/IbI;

OCYLIECTBIISITh MPSIMbIE U KOCBEHHbIE H3MEpEeHUs (U3UYECKUX BEIUYUH, NPU STOM
BBHIOMpaTh ONTUMAJIBHBIM CIOCOO W3MEPEHUs U HCHOJIb30BaTh HM3BECTHBIE METOJbl OLEHKH
MOIPEITHOCTEN N3MEPEHU;



UCCIIEIOBAaTh 3aBUCUMOCTH MEXKIY (PU3MUECKMMHM BEJIUYMHAMHU C HCIOJIb30BaHUEM
OpSIMBIX U3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl
MOJIYYEHHON 3aBUCUMOCTH (PU3UUYECKUX BEJIUYUH B BUJE TAONUI] U rpadUKOB, €JIaTh BHIBOJIBI
10 pe3yJbTaTaM HCCIIEIOBAaHUS;

coOnroaTh MpaBwiia 0€30MaCHOrO TpyAa MNpPU HPOBEACHUHM HCCIEAOBAHMI B paMKax
y4eOHOTO SKCHEPUMEHTa, Y4eOHO-UCCIEAOBATENLCKOM M TMPOEKTHOM JESATENbHOCTU C
WCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1JA0OPATOPHOTO 000PYAOBAHNS;

pemaTh pacy€THbIE 3aJaud C SIBHO 3aJaHHON (U3UUYECKOM MOJACNbIO, HCIOIB3YS
(bu3nYecKre 3aKOHbI U IPUHITUIIBI, HA OCHOBE aHAJIU3a YCJIOBUS 3a7a4l BEIOUPATh (HU3NUYECKYIO
MOJIeb, BBIIENATH (PU3nueckue BEIWYHMHBI U (OPMYJIbI, HEOOXOAMMBIC JIsi €€ pEeIICHHUS,
MIPOBOJIUTH PACUETHI U OIEHUBAThH PEATHHOCTh MOJIYYEHHOTO 3HAUEHUsT (PU3NUECKON BETNYUHBI;

pelaTh KauyeCTBEHHBIE 3aJlayd: BBICTpauMBaTh JIOTMYECKU HEMPOTUBOPEUUBYIO IEMOYKY
paccyXJI€HU# C OMOpOi Ha W3YUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHUS,

UCIIOJIB30BaTh TMPH PEIICHHH YYEOHBIX 3a7a4 COBPEMEHHble WH(OPMAIMOHHbBIC
TEXHOJIOTUU JJI1 TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMN W MPEICTABICHUS Y4eOHOU U
HAYYHO-TIONMYJSIPHOW WHGOpPMAIUM, MOJYYCHHOW M3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKHU
aHAIM3UPOBATH MOTYYaEMYI0 HH(DOPMAIIHIO;

IPUBOJAUTL MPUMEPHI BKJIaJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKd, 0OBSICHEHHE TPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HaHUA 1O (U3NKE B TOBCEIHEBHOM JKU3HU IS
oOecrieyeHusi 6€30MaCHOCTH MpU OOpalieHuH ¢ MprUdopaMu U TEXHUUYECKHUMH YCTPOWCTBAMH,
JUTSI COXPAHEHHSI 3JI0POBbSI U COOJIIOJIEHHUS HOPM JKOJIOTHYECKOTO MOBEACHUS B OKpY KAroIIei
cpene;

paboTaTh B IPYIIIE C BBIMOJHEHUEM PA3IMYHBIX COLIMANIbHBIX POJIeH, IIIaHUPOBATh paboTy
TPYNIBL, PAIMOHANBHO paclpeieNsiTh OO0S3aHHOCTH U IUIAHUPOBATh JIESITEIBHOCTh B
HECTAHJIAPTHBIX CUTyalUsAX, aICKBATHO OLIEHMWBATH BKJIAJ KaXXIOr0 U3 YYACTHUKOB I'PYIIbI B
pElIeHHe paccMaTpUBaeMOil POOIIEMBI.

K xoniy obyuenus B 11 kjacce npeamMeTHbIe pe3yibTaThl Ha 0230BOM YPOBHE JTOJIKHBI
OoTpaXkaTh COPMHUPOBAHHOCTH Y OOYJAIONTUXCS YMEHHIMA:

JIEMOHCTPUPOBATH HA MPUMEpax Pojb U MeCTO (GU3MKUA B (POPMUPOBAHUHN COBPEMEHHOM
HAay4YHOM KapTUHBI MHpPA, B PA3BUTHUU COBPEMEHHOU TEXHUKH U TE€XHOJIOTMH, B MPAKTHYECKOU
JESTENBHOCTH JIIOJIEH, TIEIIOCTHOCTh U €UHCTBO (PU3MUECKON KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UUYECKUX MOJENeH: TOYECUHBIN
ANEKTPUUYECKUI 3apsij, JIyd CBETa, TOYEYHBIM HCTOYHUK CBETa, sAEpHAs MOJEIb aToMma,
HYKJIOHHAsI MOJIEJTb ATOMHOTO Si/Ipa NPH pelIeHnH (PU3NIECKUX 3a71a4;

pacrio3HaBaTh (pu3nueckue siBIeHHs (Mpouecchl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
AIEKTPOANHAMUKH U KBAHTOBOW (DM3HKH: DIICKTPUUECKAs] MPOBOIUMOCTD, TETNIOBOE, CBETOBOE,
XUMUYECKOE, MArHUTHOE JEWUCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JEKTPOMArHUTHAas
WHIYKIMS, JEUCTBHE MArHUTHOT'O TOJISI HA MPOBOAHUK C TOKOM M ABWXKYIIUNCA 3aps,
AJIEKTPOMArHUTHbIE KOJeO0aHWs U BOJIHBI, MPSMOJUHEHHOE paCIpOCTPAHEHUE CBETAa,
OTpakeHue, nperomieHue, uHrepdepeHuus, qudpakiuus U MNOISPU3aLMs CBETa, JUCIEPCHUS
cBera, (QorosnekTpuueckuii 3pdext (PpoToadPdexTt), cBETOBOE NaBICHHE, BO3ZHHMKHOBEHHUE
JMHEWYATOro CIeKTpa aToMa BOJ0pOia, €CTECTBEHHAs! U UCKYCCTBEHHAs pPaJIi0AKTUBHOCTS;



ONKCHIBATh M3YYCHHBIC CBOMCTBA BEMISCTBA (DJIEKTPUUCCKHE, MATHUTHBIC, ONTHYECKHE,
AIEKTPUYECKYIO MMPOBOJAUMOCTD PA3IMYHBIX CPEJ) M SJIECKTPOMATHUTHBIC SIBJICHUS (TIPOIIECCHI),
UCTIONIB3YS (DM3MYECKUE BEITUYMHBI: DJICKTPUYECKHA 3apsj, cujia TOKa, OJIICKTPUUYECKOE
HaIMpsHKCHHUE, JJICKTPUUYECKOE COIMPOTHUBIICHHWE, PAa3HOCTh TOTCHIIMAJIOB, AJICKTPOJBIIKYIIIAS
cuna, paboTa TOKa, WHIYKIUS MarHUTHOro Tmoist, cuia Awmmepa, cuna Jloperia,
WHIYKTUBHOCTh KATYIIIKH, SHEPTHUS JIEKTPUUYECKOTO U MATHUTHOTO IOJICH, MEPUOa M 4acTOTa
KoneOaHuil B KoJeOaTeIhbHOM KOHTYpE, 3apsAl U cHja TOKa B MPOIECCe TapMOHUYECKHX
AIIEKTPOMArHUTHBIX KoJieOaHWH, (POKYCHOE pacCTOSHHUE W ONTHYECKas Cuja JUH3BI, TpH
ONMMCAHWH TPABUJIBHO TPAKTOBAaTh (PU3WYCCKUN CMBICI HCIIOJB3YEMBIX BEJIMYMH, UX
000O3HAUCHUST W CAWHMIBI, YKa3blBaTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO (U3UYECKYIO
BEJIMYHMHY C IPYTUMH BEITHYUHAMH,

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHUS M IPOIECCHI, HCIOIB3YS (PU3NUECKHEC
BEJIMYMHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTAa CBETA, DHEPTUS U
UMITyJIbC (DOTOHA, TEPUOJa TIOJypaciajga, SHEPrHs CBSI3W aTOMHBIX sJep, NMPH ONMUCAHUHU
MPABUIIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCIIOJIB3YEMBIX BEIMYHMH, WX O0O3HAYCHUS U
CAMHMIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE JAaHHYIO (DU3HUYCCKYIO BEIMYHMHY C JAPYTHMH
BEJIMYMHAMM, BBIYUCIISATH 3HAYCHUE (PU3HUECKON BEITUIMHBL,

aHAIM3UPOBATh (PU3WYCCKHUE TMPOIECCHl M SIBJICHUS, MCIOIL3yS (U3HUECKUE 3aKOHBI M
NpUHIUNEL: 3akoH OMa, 3aKOHBI IOCJIEIOBATETLHOTO U MapajUIeIbHOTO COCIUHEHHUS
NPOBOAHUKOB, 3akoH Jlkoyns—JIeHma, 3aKkoH SJIEKTPOMArHUTHOM WHIYKIMU, 3aKOH
NPSIMOJIMHEHHOTO PACTIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHHUsI CBETA, 3aKOHBI MPETIOMIICHHUS
CBeTa, ypaBHeHWe OHHImTeNHa a1 ¢GoTtodrddexra, 3aKOH COXPAHEHHUS DHEPrUH, 3aKOH
COXpAaHEHHUS HMITYJIbCa, 3aKOH COXPAHEHHUS DJIEKTPUYECKOTO 3apsijfa, 3aKOH COXpaHEHHs
MaccoBOT0 4HCIa, MocTynathl bopa, 3aK0oH pajO0aKTHMBHOTO pacmaaa, MpU 3TOM pas3indyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIpaKEHHE M YCJIOBHS (TPaHUIBI,
00J1acTH) TPUMEHUMOCTH;

OTIpEeJIeNISITh HAMNpaBICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJIA MPOBOJHHKA C TOKOM,
cwiibl Amniepa u cuiibl JIopeHia;

CTPOUTH U OMHCHIBATH U300PAKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOU JIMH30M;

BBHITIONTHATD JKCIEPUMEHTHI IO HCCIEJOBAHNI0 (DU3MYECKUX SBICHHM W TIPOIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HM3MEpPEHHWil: Tpu 3ToM  (PopMynIHpoBaTh
npobiemy/3afady ¥ TUIOTE3y Y4eOHOro OKCIEepUMEHTa, coOupaTh yCTaHOBKY U3
MPEIIOKEHHOTO 000PYI0BaHUS, POBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOIHI;

OCYIICCTBIISITh TMPSMBIE W KOCBEHHBIE H3MEpeHUs (U3MUYECKUX BEIMYHH, TPH STOM
BEIOWPATh ONTHMATBHBIN CIIOCO0 HW3MEPEHUS W MCIOJIb30BaTh M3BECTHBIE METOJbI OIICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

MCCJIENOBAaTh 3aBHUCHUMOCTH (PU3WYECKHX BEJIMYMH C HCIOJIB30BAHUEM TMPSIMBIX
W3MEPEHUI: TIPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YNHTATHI TMOJYYCHHOUN
3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHIE TaOMUI] W TpaduKOB, [eIaTh BBIBOJABI I10
pe3yNIbTaTaM MCCIICIOBAHUS;

coOmoaTh MpaBmiia OE30MacHOTO TpPyAa TPU MPOBEACHUHM HCCICAOBAHWN B paMKax
y4e0HOTO SKCIEPUMEHTa, Y4YeOHO-UCCIEAOBATEILCKOW H TPOSKTHON JCSATEIBHOCTH C
WCITOJIb30BAaHUEM U3MEPUTEIHLHBIX YCTPOUCTB 1 1a00paTOPHOTO 000pYAOBAHMS;



pemarb pacy€THbIE 3aJaud C SABHO 33JaHHOM (PU3MYECKON MOJENbI0, HCIONb3Yys
(u3MYecKre 3aKOHbBI U MIPUHIIUIIBL, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4d BBIOUPATHh (PU3HUYECKYIO
MOJIEJIb, BBIIEIATh (PU3MUECKHE BEIUYUMHBI U (HOPMYJIbl, HEOOXOAUMBIE ISl €€ pEelICHHUs,
MPOBOJUTH PACUETHI M OLIEHUBATH PEAbHOCTb IMOTYYEHHOT0 3HaYeHUs! (PU3NUECKON BEIUYHHBI;

pemaTe KauyeCTBEHHBIE 3aJayd: BBICTPauBaTh JIOTUYECKH HENPOTUBOPEYUBYIO LIETIOYKY
paccyXIeHul ¢ ONopoi Ha U3YUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

UCIIOJIb30BaTh MPU PEIIeHHMH YYeOHbIX 3a/lad COBPEMEHHbIE HH(GOPMAIMOHHbBIE
TEXHOJIOTUU JJIsl TOUCKA, CTPYKTYpUPOBAHUS, MHTEPHPETALMU U MPEACTaBICHUS y4eOHOM U
HAy4YHO-TIOMYJISIPHOW HH(OpMaALUK, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOTYyYAEMYI0 HH(OPMALHUIO;

OOBSACHATh TNPUHUMUIIBI JCHUCTBUS MAalIUH, NOPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3nuyaTh yCIOBHS UX 0€30MaCHOTO UCIOJIb30BAHUS B TOBCEAHEBHOM JKU3HMU;

OPUBOJUTH NMPUMEPHI BKJIaJa POCCHUMCKUX U 3apyO€KHbIX YUEHBIX-(PU3UKOB B Pa3BUTHUE
HayKH, B 00BSICHEHHE MPOILIECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HaHUA 1O (U3MKE B TOBCEIHEBHOM JKM3HU IS
oOecrieyeHusi 6€30MaCHOCTH MpU OOpalieHuH ¢ MpUOOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH,
JUTSL COXPAHEHUsI 3JI0POBbsSI U COOJIIOJIEHUS HOPM SKOJOTHYECKOTO MOBENICHUS B OKpY>Karolen
cpene;

paboTaTh B rPYIIE C BHIMOJHEHUEM Pa3IUYHbIX COLIUATBHBIX POJIEH, TUIAHUPOBATh PaboTy
IpYNIbI, pPalUOHAIBHO pacHpelesaTh OOSI3aHHOCTH M IUIAHUPOBATh JAESITEIbHOCTH B
HECTaHJApPTHBIX CUTYyalUsAX, aJ€KBaTHO OLICHUBATh BKJIAJ KaXKJIOI'O U3 YYaCTHUKOB IPYIIIBI B
pelleHne paccMaTprUBaeMoil MpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne n/m HanmenoBaHue pa3iesioB 4 TeM NPOrpaMMBbl Kontpoasnbie | [IpakTuueckue (ungporsie)
Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Paznea 1. PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHMU S
bubmmoreka [{OK
1.1 ) 2
VISHIA I METOG! HAYAHOTO HOSHAHIE https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHenMatia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 At ! https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FA1bf72
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
. bu6mmoreka [IOK
3.1 - 9 1
OCHOBBI MOJICKYJISIPHO-KHHETUYECKOH TEOPUH https://m.edso0.ru/ 741072
bubnuoreka [JOK
3.2 OCHOBEI TEPMOHHAMHUKH 10 1 https://m.edsoo.ru/7f41bf72
b K
3.3 ArperatHble cocTosiHHS BenlecTBa. Da3oBbie Mepexo/abl 5 ht?[?sj?ll;lr%?::;si)c])_.[r? (7841bF72
Hroro no paszneny 24
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DnexTpocTaThKa 10 1 bubnuorexa [IOK
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https://m.edsoo.ru/7f41bf72

ITocTosiHHBIN 2NEKTPpUYECKUN TOK. TOKM B pa3iInyHbIX

bubmuoreka [JOK

4.2 12 1 1
cpenax https://m.edsoo0.ru/7f41bf72
Uroro no pazaeny 22
PeszepBHoe Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne n/m HanmeHnoBanue pa3aesioB 1 TeM NPOrpaMMbl Kontpoabubie  [IpaKTHYeCKHe (mudpoBbie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznea 1. 9JIEKTPOJANHAMUKA
bu6mmoreka [IOK
1.1 M .0 11 1 3
arHUTHOE TI0JIe. DJIEKTPOMAarHuTHAsT WHAYKIIHS htts://m.edsoo.ru/7f41697¢
Hroro mo pazaeny 11
Paznen 2. KOJIEBAHUSI U BOJIHbBI
2.1 MexaHu4ecKue 1 AJIEKTPOMAarHUTHBIE KOJIeOaH s 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
2.2 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
bubnuoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
N bubmuoreka [JOK
3.1 4 1
OCHOBBI CHIEIMANLHOM TEOPUU OTHOCUTENHFHOCTH https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
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Paszgen 4. KBAHTOBASI PU3UKA

4.1 DJIeMEHTHI KBAaHTOBOW OTITUKHU 6 bubmorexa OK
' https://m.edso0.ru/7f41c97¢c
bu6mmoreka [{OK
4.2 Crpoetiite atoma 4 https://m.edsoo.ru/7f41c97c
bub6mmoreka [{OK
4.3 ATOMEHOE A1p0 > https://m.edso0.ru/7f41c97¢c
Hroro no pazaeny 15
Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKN
bubmmoreka [{OK
1 7
) DneMeHThl aCTPOHOMUU U acTPOPU3UKU hts://m.edsoo.ru/7§41697¢
Hroro no pazneny 7
Pa3znea 6. OGOBIIAIOLIEE IOBTOPEHUE
bu6mmoreka [IOK
6.1 00606 4
ODIIAIONIEe HOBTOperye https://m.edso0.ru/7f41c97c
Hroro mo pazaeny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
o/ Tema ypoka Beero Konrpoasubie | IlpakTuyeckue oBpazoBaTeIbHEIe
padoThI padoThI pecypest

1 ®usuka — Hayka o npupoje. Haydunbie METOIbI MO3HAHUS 1 bubnuorexa [JOK
OKPYXKaroIlero Mupa https://m.edsoo.ru/ff0c32e2

5 Ponb u mecTo ¢usuku B GopMHUPOBaHUM COBPEMEHHON HAYyYHOM 1 bubnuorexa [JOK
KapTHUHBI MUPa, B IPAKTUYECKOMN IE€ATEIHOCTH JTHOAEH https://m.edsoo.ru/ff0c33e6

3 Mexannueckoe aBrxeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nBrkeHus. [lepemenienne, CKOpOCTh, YCKOPEHHE https://m.edsoo.ru/ff0c3508

4 PaBHOMEpPHOE TPAMOIMHEWHOE IBIYKCHHE 1 bubamorera LOK
https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE JBUYKEHUE 1 Bubmmorexa [JOK
https://m.edsoo.ru/ff0c372e

bu6mmoreka [JOK
6 CBoOoaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS 1 httos://m. edso0.ru/f0c39ce

7 KpuBonuneiinoe aBmxenue. [Iprmxkenne MaTepruaibHON TOUKH 1 bubmuoreka [JOK
110 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada

3 ITpuHuun otHocuTenbHOCTH ["anunes. HepiimanbHbIe CUCTEMBI 1 bubnnoreka [JOK
otcyerta. [lepBblii 3akoH HeroToHA https://m.edsoo.ru/ffOc3be8

9 Macca Tena. Cuna. [lpunuun cynepnosunuu cui. Bropouw’ 1 bubnnoreka [JOK
3akoH HploTOHA 1J19 MaTepuaibHOW TOYKU https://m.edsoo.ru/ff0c3be8

. bubmuoreka [JOK
10 Tperun 3akoH HproTOHA U151 MaTepUaIbHBIX TOUEK 1 htts://m.eds0o.ru/ff0c3bes

1 3akoH BceMHpHOTO TAroteHus. Cuna tspkectu. [lepBas 1 bubnuoreka [JOK
KOCMMYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00

12 Cuna ynpyroctu. 3akoH I'yka. Bec tena 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0c3el8
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Cuna tpenus. Koapdunuent tpenus. Cuna conpoTHBICHUS

bubmuoreka [JOK

13
MpY IBU>KEHUU TEJIA B )KUJIKOCTHU WJIU Ta3e https://m.edsoo.ru/ff0c3f76
[TocTynarensHOE ¥ BpamaTeabHOE JBUKCHUE a0COTFOTHO
. bubnmoreka [JOK
14 TBEpAOro tena. MomeHt cuibl. [1nedo cuibl. YcnoBus
. https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tea
Nmnynbc maTepraibHOM TOUYKH, CUCTEMbI MaTepUaTbHBIX
bubmmoreka [{OK
15 ToueK. IMIynbe cuiibl. 3aKOH COXpaHEHMsI UMITYJIbCA.
https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBHKEHUE
PaboTa u momHOCTh critbl. Kunetnueckas sHeprust
. . bubnuorexa [JOK
16 MaTepHuaabHOM Touku. Teopema 00 U3MEHEHUH KUHETUYECKO I
https://m.edsoo.ru/ff0c4502
SHEPTUH
[TorenunaneHas sHeprus. [loTeHnManpHas SHEPTUs yIPYro
17 nehOpPMUPOBAHHON I nHElL. [loTeHnmanspHas SHeprus Tejaa bubmmorexa [OK
pMHP PYJCHHEL P https://m.edsoo.ru/ff0c461a
BOJTM3H MOBEPXHOCTH 3EMITH
[ToTeHnmanpHbIE U HETIOTEHIIMATIbHBIE CHITBI. CBsI3b PabOThI
. bu6mmoreka [IOK
18 HEMOTEHUHAJIbHBIX CUJI C UI3MEHEHHEM MEXaHUYECKOW IHEPIUU
_ https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTUH
JlabopaTtopHas pabota «lccnenoBanue CBs3u pabOTHI CHIIBI C
19 M3MEHEHHEM MEXaHUYECKOI SHEepPruu Tella Ha IpuMepe
PaCTSKEHUS PE3UHOBOTO KIYTa)
20 Kontponbnas padota o teme «Kunemaruka. JluHamuka. bubnuoreka [JOK
3aKOHBI COXpPaHEHUSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
21 OcHOBHBIE TOJIOKEHUST MOJIEKYISIPHO-KMHETUYECKON TEOPUH. bubnnoreka [JOK
Bbpoynosckoe neuwxkenue. duddy3us https://m.edsoo.ru/ffOc4dc2
99 XapakTep ABMKCHHS U B3aUMOJICHCTBHS YaCTHI] BEIIECTBA.
Monenu cTpoeHus ra3oB, KUIAKOCTEH U TBEPIBIX TEJ
93 Macca monekyin. KonnuectBo BemectBa. [loctosiHHas
ABoraapo
24 Tennosoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana
temmneparyp Llenbcust
25 Wneanshsiii raz B MKT. OcnoBHoe ypaBHeHue MKT bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c4fde

AOGcoroTHas TeMIieparypa Kak Mepa cpeHei KHHETHUECKOM

bubmuoreka [JOK

26 i}jg:;lp; gz:meHm MOJIeKYyJ. YpaBHeHHe MeHieneeBa- htts://m.edsoo.ru/f0c51 Le
27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
28 JlaboparopHas padota «lccienoBanue 3aBUCIMOCTH MEXKTY
rapaMeTpamMu COCTOSIHHS pa3peKCHHOTO Tra3ay
29 N3omnporieccel B naeanbHOM Ta3e U UX rpaguieckoe bubnuoreka [JOK
MpEJICTABICHUE https://m.edso0.ru/ff0c570e
BHyTpeHHsIsT SHEpTUsl TEPMOIMHAMUYECKOU CHCTEMBI H
30 crocoOb! e€ m3MeHeHusI. KommaecTBo TerioTsl 1 pabdoTa. bubmorexa HOK
BHyTpeHHsIs SHEPTHUsI 0JJHOATOMHOTO MEATBHOTO Ta3a hitps.//m.edsoo. /TT0CS952
bubmuorexa [JOK
31 Bupet Tenonepe/ia https:// m.edso;I ru/ff0c5¢c36
32 VY nenpHas TEMI0EMKOCTH BelecTBa. KoJimuecTBo TemoThl pu bu6moreka [IOK
Teronepenaye. AnuabaTHBIN MPoIiece https://m.edsoo.ru/ff0c5c36
33 [TepBrIil 3aKOH TEPMOAMHAMUKHN U €70 TPUMEHEHHE K bubnuoreka [IOK
n30mIpoIeccaM https://m.edsoo.ru/ffOc5efc
34 Heob6parumocTs mporieccoB B mpupoe. Bropoii 3akon bubnunoreka [JOK
TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
. . bubmuoreka [JOK
35 [Tpuniun nevicreus u KII1/I TerioBoi MammHbl httos//m.e dsogru IF0c600a
36 Huxn Kapuo u ero KIT/
37 DKOJOTUYECKHE MPOOIEMbl TETUIOIHEPT€TUKH
38 O6o6maromuit ypok «MomnekynspHas ¢pusrka. OCHOBBI bubnnoreka [JOK
TEPMOJAUHAMUKHU» https://m.edsoo.ru/ff0c6938
39 KonTponsHas pabota o Teme «MomnekynsipHas pusnka. bubnunoreka [JOK
OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6a50
bubnunoreka [JOK
40 [TapoobpazoBanue u KoHAeHCcanus. VicnapeHue u KuneHue https://m.e dsocI)_.[ru /F0c63b6
41 AOCOIOTHAsE U OTHOCUTEIbHAS BIAXKHOCTh BO3/1yXa. bubnuorexa [IOK
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Hacpiennsrit nap

https://m.edsoo.ru/ff0c64d8

Tsepnoe teno. Kpucramnmuyeckue u amopdHsie Tena.

42 AHU30TpOIHNS CBOUCTB KPUCTAILIOB. JKHMIKHE KPUCTAILIIBL. Bubmmorexa LIOK
CoBpeMeHHbIE MATepHATHI https://m.edsoo.ru/ff0c65f0
43 [InaBnenue n xpucraumsanus. Y JesIbHas TEIUIOTa IUIABJICHUS. bubnuorexa [JOK
CyOmumarust https://m.edsoo.ru/ff0c6708
44 VYpaBHEHHE TEIIOBOTO OagaHca Etfssﬂizf;;?gﬁf 06820
45 DnekTpu3alus Tei. DIeKTpUIecKuu 3aps. J(Ba Buga bubnuorexa [JOK
ANEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0c6bcc
46 [TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKU. 3aKOH bubnuorexa [JOK
COXpaHEHUs MEKTPUIECKOTO 3apsia https://m.edsoo.ru/ff0c6bcc
47 B3anmoneunctsue 3apsinoB. 3akoH Kymnona. TouedHbIn bubmuorexa [JOK
ANEKTPUYECKUH 3aps]T https://m.edsoo.ru/ff0c6ces
48 Hanpsiox€nnocts anektpudeckoro nouist. [Ipuamun bubnuoreka [IOK
CYNEPHO3UIUU ANEKTPUUECKUX MoJIeH. JINHUM Hanps>KEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabora cun anexkrpocraruueckoro nosis. [lotenuuan. Paznocts bubnuorexa [IOK
HOTEHIINAJIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHUKY U TUAIEKTPUKHU B DJICKTPOCTATUUECKOM TI0JIE. bubnunoreka [JOK
Jusnexkrpudeckas NpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
bubnuoreka [JOK
51 OnektpoeéMkocTts. Konnencarop httos//m.e dsogru IF0CT126
59 DIEKTPOEMKOCTD IJIOCKOTO KOHJAEHCATOPA. DHEPIUsi bubnunoreka [JOK
3apsKEHHOTO KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTopHas pabota "M3MepeHne 3IeKTPOEMKOCTH
KoHAeHcaTopa"
[IpuHUMN IEHCTBUS U TPUMEHEHHE KOHJIEHCATOPOB,
54 KOMMPOBAJIBHOTO anmnapara, CTpyiHOI0 MpUHTEpa.
DneKkTpocTaTHuecKas 3amuTa. 3a3eMIIeHNue IeKTPOIpuO0poOB
55 DNEeKTPUYECKUN TOK, YCIOBUSI €r0 CYIIECTBOBAHMSL.

ITocTosHuBI ToK. Cuila ToKa. HaprDKeHI/Ie. COHpOTI/IBHeHI/Ie.
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3axon Oma Juid yyacTKa Lenu

HOCJICI[OB&TCJIBHOC, napajujiCsibHOC, CMCIIAHHOC COCANHCHUC

bubmuoreka [IOK

56 poBOAHUKOB. JIabopaTtopHas pabota «/3yueHue cMenIanHHoTO 0.5 https://m.e dsoc])_.[ru 107450
COEJIMHEHUS PE3UCTOPOB»

57 PaboTta 1 MOITHOCTB AIIEKTPUIECKOTO TOKA. 3aKoH J[>KoyIisi- bubnuorexa [JOK
Jlenna https://m.edsoo.ru/ff0c7838
3axon Oma Juis MOJIHOM (3aMKHYTOM) 3IEKTPUYECKOM LieTn.

58 Kopotkoe 3ambikanue. Jlaboparopras padota «M3mepenue 0.5 brbmmorexa LOK

https://m.edsoo.ru/ffOc7ae0
O/1C ucTouHuKa TOKa M €ro BHYyTPEHHETO CONPOTUBIICHUS
DneKTpOHHas IPOBOAUMOCTb TBEPBIX METAIOB. 3aBUCUMOCTD
59 COMPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATYpPHI.
CBepXnpoBOAMMOCTh

60 DnexTpuyecKur ToK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX
MTy4KOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U MPUMECHas

61 poBoAUMOCTh. CBOMCTBA P—N-Tiepexo/ia. bubmorexa IOK

https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI

62 DJIEKTPUYECKUH TOK B paCTBOPAaX U pacilyiaBax 3JIEKTPOJIUTOB. bubnuoreka [IOK
DJIEKTPOJIMTHYECKAS] AUCCOIUALIMS. DIIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba

63 DJIEKTPUYECKUH TOK B razax. CaMoCTOSITEIbHbIN U bubnunoreka [JOK
HECaMOCTOSITENbHBIA pa3psia. Mosnus. [1nazma https://m.edsoo.ru/ff0c84ae

64 DNeKTpUYECKUE MPUOOPHI U YCTPOMCTBA M MX MPAKTUYECKOE bubnuoreka [JOK
npuMeHenue. [IpaBuiia TeXHUKU O€30TIaCHOCTH https://m.edsoo.ru/ff0c86fc

. bubnuoreka [JOK

65 O6006mamui ypok «IeKTPOITHAMUKA) htts://m.edsoo.ru/ff0c88be

66 KonTponbHas pabota no teme «nekrpocraTuka. [locTossHHbII bubnnoreka [JOK
JJIEKTPUYECKUH TOK. TOKM B pa3an4HbIX Cperax» https://m.edsoo.ru/ff0c8a8a

67 PezepBHblit ypok. KoHTponbHas paboTa 1o teme bubnuorexa [IOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/ff0c8c56

68 PezepHblit ypok. O6o0maronuii ypok no remam 10 kiacca Bubmmorexa LIOK

https://m.edsoo.ru/ffOc8f6c
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KIIACC
KoanyecTBo yacoB DJIeKTPOHHBbIE
Ne undposbie
Tema ypoka Kontpoasubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
ITocTosiHHBIE MarHUTHI U UX B3aUMOJIeCcTBHUE. MarHUTHOE
1 moje. BeKTop MarHUTHO# UH nu. JIMHUM MarHUTHOM 1 bubmmorera [JOK
] P AYKIGAH: https://m.edsoo.ru/ff0c9778
WHIYKITUU
9 MarunuTHO€ 1oJie TPOBOJHUKA ¢ ToKOM. OnbIT Dpcrena. 1 bubnuorexa [JOK
B3anmopericTBre mpoBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabopaTtopHas pabota «/3ydeHrne MarHUTHOTO TIOJIST KaTYIIKA 1 1 bubmuorexa [JOK
C TOKOM» https://m.edsoo.ru/ff0c98fe
JleificTBME€ MarHWTHOTO TIOJISI HA MMPOBOJHUK C TOKOM. Cuta
4 Awmriepa. JlabopaTtopHas pabora «lccrnemoBanue IeicTBUS 1 1 Bubmmorexa [IOK
pa- patopHas p A A https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MAarHUTa Ha paMKy C TOKOM
5 JlelicTBME€ MarHMTHOTO TOJISl HAa JBMXKYIIYIOCS 3apSIKEHHYIO 1 bubmuorexa [JOK
yactuiy. Cwia Jlopenma. Pabota cuiel Jlopenma https://m.edsoo.ru/ff0c9df4
DJieKTpoMarHuTHas MHAYKIus. [ToTok BeKTopa MarHuTHOM
6 uaaykuuu. DJIC nHaykuuu. 3aKoH 3JIEKTPOMArHUTHON 1
uHaykuuu dapanes
7 JlaGopaTopHas padorta «lccnenoBaHue iBICHUS 1 1 bubnunoreka [JOK
3IIEKTPOMArHUTHOM MHIYKIIUU» https://m.edsoo.ru/ff0cal50
WNupykruBHOCTh. SIBnenne camonnaykuuu. 31C
8 CaMOMH, WU. DHEPrus MarHUTHOTO TOJISl KATYIIKH C TOKOM 1 bubmmorexa [JOK
AYRIVH. P v ' https://m.edsoo.ru/ff0ca600
DNEeKTPOMAarHuTHOE MO0JIe
TexHnueckre ycTpoicTBa U X MPUMEHEHHE: IOCTOSTHHBIE
9 MAarHUThbI, 3JIEKTPOMArHUTHI, JIEKTPOJBUTATENb, YCKOPUTEIIN 1
3JIEeMEHTapHbBIX YaCTHUILl, UHAYKIIMOHHAs [1€Yb
10 Oo6o06maromuit ypok «MaraHuTHoe 1nose. JJIeKTpoMarHuTHast 1 bubnuorexa [IOK
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WHIYKIUSD)

https://m.edsoo.ru/ffOcab82

KonTtponsHas pabora o Teme «MarHuTHoOE ToJIe.

bubmuoreka [JOK

11
DneKTpOMarHuTHast MHIYKIIHUS https://m.edsoo.ru/ff0cad58
CBoOOTHBIC MEXaHUYECKUE KoyieOaHus. ['apMoHuYecKre
. bubnuorexa [JOK
12 KosiebaHus. YpaBHEHHE TapPMOHHYECKUX KOJICOAHUA.
https://m.edsoo.ru/ff0caf06
[IpeBpanienue sHeprun
JlaboparopHas padota «lccrnenoBanue 3aBUCHMOCTH TIEPHO/Ia
13 MaJIbIX KOJICOaHMIA Tpy3a Ha HUTH OT JUITMHBI HUTH U MacChl
rpy3a»
Konebarenbubin KOHTYp. CBOOOIHBIE 31EKTPOMAarHUTHhIE
bubmmoreka [{OK
14 KoJIeOaHUs B UIeaTbHOM KOJIe0aTeTbHOM KOHTYpe. AHAJIOTHUS
https://m.edsoo.ru/ff0cb820
MEX Ty MEXaHUICCKIUMH ¥ 3JICKTPOMArHUTHBIMU KOJICOAaHUSIMH
15 ®opmyna ToMmcoHa. 3aKOH COXpaHEHUSI SHEPTUHU B HICATHHOM bubmuorexa [JOK
KoJie0aTeIbHOM KOHTYpE https://m.edsoo.ru/ffOcb9c4
[IpencraBnenue o 3aTyxaromux Kojebanusx. BeiHyx1eHHbIS
bu6mmoreka [IOK
16 MexaHu4eckre Kojiebanus. Pesonanc. BeiHy X 1eHHBIC
https://m.edsoo.ru/ff0cbb86
AIIEKTPOMAarHUTHBIE KOJeOaHus
[Tepemennbid Tok. CHHYCOUJATbHBIA IEPEMEHHBIN TOK.
17 MOIIHOCTh IEPEMEHHOT0 TOKa. AMIUIUTYIHOE U JIEUCTBYIOIIEE bubamorera LOK
P i Y o https://m.edsoo.ru/ffOchd34
3HAYEHHUE CUJIbI TOKA M HAMPSHKEHUS
18 Tpanchopmarop. [IponsBoacTso, nepenava u norpedieHue
AIIEKTPUYECKON SHEPTUU
YCTpONCTBO U MPAKTHUECKOE IPUMEHEHHUE IJIEKTPUUECKOTO
. bubnuoreka [JOK
19 3BOHKA, FeHepaTopa NePEeMEeHHOT0 TOKa, JIMHUN
https://m.edsoo.ru/ff0cc324
aNeKTponepeaay
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE NEKTPOIHEPTUH.
20 KynbTypa ncnonb3oBaHus 371€KTPOIHEPTHH B TOBCETHEBHOU
KU3ZHU
MexaHn4ecKkue BOJIHBI, yCIOBUS paciipocTpaHenus. [lepuos.
bu6mmoreka [JOK
21 CkopocTb pacnpocTpaHeHHs U JUIMHA BOJHEL [lonepeunsie u

MMPpOAOJbHBIC BOJIHBI

https://m.edsoo.ru/ff0cca54
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99 3Byk. CropocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp bubnmoreka [JOK
3BYyKa https://m.edsoo.ru/ff0cccOc
93 DNEeKTpOMarHUTHbIE BOJIHBI, UX CBOMCTBA U cKopocTh. [llkana bubmuorexa [IOK
3JEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIHKIIBI paTUOCBA3YU U TEJIEBUACHU. PazBuTre cpeacTs
cBsaA3u. Paguonoxanus
bubnuorexa [JOK
25 KonTponsHas padora «KoaebaHus U BOJHBD httos//m.e dSO(])_.[I’U 1068
26 [IpssMonMHENHOE pacIpOCTPAHEHNE CBETA B OJTHOPOJHON bubnnorexa [JOK
cpene. Toueunslid HICTOUHMK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 OTtpaxxenue cBeTa. 3aKOHbI OTpaykeHus ceeta. [locrpoenue bubnnorexa [JOK
M300paK€HUH B IJIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
28 [Ipenomiienne cBera. [lonHOE BHYTpEHHEE OTPAKEHHUE. bubmuorexa [JOK
[IpenenbHBIA yroa NOJIHOTO BHYTPEHHETO OTPAXKEHUS https://m.edsoo.ru/ff0cd7f6
29 JlabopaTtopHnas pabota «3mMepenne moka3aress mpeIoMIICHUS bubnuoreka [IOK
CTEKJIa» https://m.edsoo.ru/ffOcd67a
30 JIunzsl. [locTpoenue nzobpakenwii B muH3ze. Dopmysa TOHKOM bubnuoreka [IOK
JIMH3BL. YBEINYEHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopHas paborta «lccnenoBanue CBOMCTB N300paKeHHIA
B JIMH3AX»
32 Hucnepcus cera. CroskHBIA cocTaB Oenoro ceera. L[BerT.
JlabopaTtopHas pabora «HabmroieHre nucrepcuu cBeTay
33 HNutepdepennus ceeta. udpakuus cera. AudpakiunoHHas bubnnorexa [JOK
pemérka https://m.edsoo.ru/ffOced22
34 [Tonepeunocts cBeTOBBIX BOJH. [lonspuzanus cera bubmmorexa [JOK
https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpuOOPHI M YCTPOICTBA U YCTOBUS X
0€3011acHOTO MPUMEHEHUS
36 ['paHu1IBI MPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH. bubnuoreka [IOK
ITocTynaTe! cieruaibHOU TEOPUU OTHOCUTEIBLHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTD OTHOBPEMEHHOCTH. 3aM€EUIEHUE BPEMEHU U bubnuorexa [IOK
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COKpalll€HUC JTJIMHbI

https://m.edsoo.ru/ffOcfa42

38 OHeprus U UMIYJbC PEIATUBUCTCKOM YacTULbl. CBSI3b MacChl € bubmuorexa [IOK
SHEpPrueu U UMITYyJIbCOM. DHEPrusl MOKOs https://m.edsoo.ru/ff0cfc68
KonTtponsHas padora «OnTruka. OCHOBBI CIIEIIHAIBHON TEOPUH bubnuorexa [JOK

39
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/ffOcf6f0

bubmmoreka [{OK

40 ®otonbl. Dopmyna [Tnanka. DHeprus u UMIyIbC GPoToHa

Py P yaee ¢ https://m.edsoo.ru/ff0cfel6
OTtkpeiTHe U uccienoBanue porodpdexra. OnbiTer A. I bubnuorexa [JOK

41
CroneroBa https://m.edsoo.ru/ffOcffc4

42 3akonbl poTorhdexra. YpaBHeHne DUHIITEWHA TS bubnuoreka [JOK
¢dotorddexra. «KpacHas rpanuna» porosddexra https://m.edsoo.ru/ff0d015e

43 Hasnenune cBeta. OnbiTe! I1. H. JIeGeneBa. Xumuueckoe bu6moreka [IOK
JIEWCTBHE CBETA https://m.edsoo.ru/ff0d04a6

44 TexHnueckne ycTpoicTBa U NPaKTUYECKOE IPUMEHEHHE:

(dboTormeMeHT, (HOTONATYUK, COTHEUHAs OaTapesi, CBETOIMO/T
45 Pemrenne 3agau mo reme «2J1€MEHTHI KBAHTOBOM ONTHUKH Bubmmorexa [IOK
A https://m.edsoo.ru/ff0d0302

46 Mogenb aroma Tomcona. OnbiTel Pezepdopnaa mmo paccessHuro bubnuoreka [IOK
o-yactull. [1anerapHas Mojeins aromMa https://m.edsoo.ru/ff0d091a

bu6mmoreka [JOK

47 [Toctynater bopa

Y P https://m.edsoo.ru/ff0dOafa

48 N3nydyenue u norsiomieHne GOTOHOB MPH MEPEX0Ie aTOMa C bubnunoreka [JOK
OJIHOTO YPOBHSI SHEpruM Ha Apyroi. Bunel cnekrpos https://m.edsoo.ru/ff0dOafa
BonHoBsie cBorcTBa yactull. BosHsl 1e bpowis.

49 KopnyckynspHo-BoaHoBoW Ayanu3m. CHOHTaHHOE U bubmmorexa [JOK

PIyCRyIBID a4 ' https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3Ty4eHHE

50 OtkpeiTHe paguoakTUBHOCTH. OnbITh Pezepdopaa mo bubnuoreka [IOK
OIIPENIETICHUIO COCTaBa PaJAMOAKTUBHOIO U3IIy4EHUS https://m.edsoo.ru/ff0dofd2

51 CporicTBa anbda-, 6era-, raMma-u3nydeHus. Bnusaue
PaaOAKTUBHOCTH HA )KUBBIE OPTaHU3MbI

52 OTkpeiTHE IPOTOHA U HEWTpoHa. M3oTonbl. Anbda-pacna. bubnuorexa [IOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

DNEeKTPOHHBIM U TIO3UTPOHHBIN OeTa-pacnan. ['amma-

https://m.edsoo.ru/ff0d1162

U3JIy4yeHUe
OHeprus cBA3M HYKJIOHOB B sifipe. SnepHble peakuuu. SaepHpid
53 peaktop. [Ipobnembl, mepcrneKTUBBL, IKOJIOTHYECKHE aCTIEKThI Bubmmorexa LIOK
5 https://m.edsoo.ru/ff0d1356
SIIEPHOU PHEPTETUKU
DOneMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA. MeTOo b
54 HAOJIOJICHUS ¥ PETUCTPAIIUH 3JICMEHTAPHBIX YacTHIl. Kpyribrii bubnuorexa [JOK
cToJ1 «DyHaMeHTaIbHbIE B3aMMOICHCTBUSA. ENMHCTBO https://m.edsoo.ru/ff0d0e38
(hbM3UYECKOU KapTUHBI MUPA»
55 Bun 3Be31H0T0 HeOa. Co3Besnus, IpKUe 3BE3/Ibl, TUIAHETHI, UX
BUMMOe JiBkeHHe. ColHeuHasi cucTeMa
56 Connue. Conneynasi akTuBHOCTh. Mctounuk sneprun ComHiia
1 3BE3]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI [NIABHOU
57 MOCJIEIOBATENIbHOCTH. BHYTpeHHEE CTPOCHHE 3BE3I.
CoBpeMeHHbIE TPEICTABICHUS O TPOUCXO0KACHUH U 3BOIIOLNUN
CoJHIIa U 3BE31T
Mineunbin [Iyte — nama [Manaktuka. [lonoxxeHnue u 1BUxKeHUE
58 Counnna B [Nanaktuke. [Nanaktuku. Y€pHbIe IBIPHI B Siapax
TaJaKTUK
59 Bcenennas. Paz6eranue ranaktuk. Teopust bosibioro B3peiBa.
PenukroBoe n3nydyenune. Meraranaktuka
60 Hepemennsie mpo6iieMbl aCTpPOHOMUHT
61 KonTponbHas pabora «91eMeHTBl aCTPOHOMHUHU U
acTpo(PU3UKN»
O6o06maromuit ypok. Ponb ¢pusuku u actTpoHOMUU B
62 SKOHOMMYECKOM, TEXHOJIOTHYSCKOM, COLTMAIbHON M STHIECKOM
cdepax nesaTenbHOCTH YeloBeKa
63 Oo6o6maromuit ypok. Poib 1 MmecTo GpU3MKH U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTUHE MUpa
64 O6o6maromuit ypok. Ponb gpusnueckoii Teopun B
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(dhopMHUpOBaHHUH MTPEICTABICHUHN O GU3NYECKON KapTUHE MHUPa

O6o06maromuit ypok. Mecto (pu3ndeckoil KapTHHBI MUPA B

65 o0I11eM psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1
MPEJCTAaBICHUI O IPUPOJIE
66 PesepBHblil ypok. MarautHoe nose. DJaeKTpoMarHUTHAs 1
WHIYKIHS
67 PesepBHblit ypok. Ontuka. OCHOBBI CIELIMATIBHONW TEOPUU 1
OTHOCHUTENIbHOCTH
68 Pesepnsiii ypok. KBantoBas guznka. 1eMeHTHl aCTPOHOMUH U 1 bubnuorexa [JOK
acTpoPpU3UKU https://m.edso0.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®duswnka, 10 kinacc/ KacesinoB B.A., O011ecTBoO ¢ OrpaHUuYeHHON OTBETCTBEHHOCTHIO «JIPODAY;
Axmmonepnoe o6miectBo «M3narensctBo «lIpocBenienne»
» ®dusmnka, 11 kiacc/ KacessaoB B.A., O01IecTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO «[[PODAX;
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

[Iporpamma kypca ¢usuxu mis 10—11 knacco. bazoseiit yposens (aBTop B. A. Kacesanos) YMK «®u3uka.
10 knacc. ba3oBblii ypoBEeHb
1. ®usuka. 10 xmacc. ba3zoBeiil ypoBeHb. YUeOHUK C 3JIEKTPOHHBIM MpUJIOKEeHHEM (aBTop B. A.
KacwsinoB).
2. ®usuka. 10 kiracc. ba3zoseiii ypoBeHs. Metoanueckoe nocooue (aBTop B. A. KacksHOB).
3. ®uszuka. 10—11 kmaccel. bazoBsiii ypoBeHs. TeTpaap s 1abopatopHBIX padoT (aBTOpHI B. A.
Kacesinos, B. A. Koposun).
4. ®uzuka. 10—11 xnaccel. ba3oBsiit ypoBeHb. KoMIuiekT TeTpajeit 11t KOHTPOJIBHBIX padoT (aBTop B. A.
KacpsHoB)
5. ®uzuka. 10 xnacc. Jlunaktnueckue kaprouku-3aganus (aBropsl M. A. Ymakos, K. M. Ymakos).

YMK «®usuka. 11 kiacc. ba3oBbiil ypoBEHbY

1. ®usuka. 11 kmacc. ba3zoBelil ypoBeHb. YUeOHUK C 3JIEKTPOHHBIM MPUJIOKEeHHEM (aBTOp B. A.
KacwsiHoB).

2. ®uzuka. 11 xnacc. bazosbiit ypoBenb. Metoandeckoe nmocooue (aBrop B. A. KacksHOB).

3. ®uszuka. 10—11 xmaccel. ba3oBslii ypoBenb. Terpaap 1 mabopaTopHbIX padboT (aBTOpHI B. A.
KacesinoB, B. A. KopoBun).

4, ®uzuka. 10—11 xnaccel. ba3oBsiil ypoBeHb. KoMIuiekT TeTpaneit 1uist KOHTPOIBHBIX paboT (aBTOpHI B.
A. KacesHoB, U. B. Urpsimos).

5. ®uzuka. 11 xnacc. Jlunaktuueckue kaprouku-3aganus (aBropsl M. A. Ymakos, K. M. Ymakos).

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— http://nsportal.ru - connanpHas ceTh pabOTHUKOB 00pa30BaHMUs.

— http://markx.narod.ru/pic/ - ¢usuka B mkoie.

— http://festival.1september.ru/articles/ - ¢ectuBans negarornyeckux uaei « OTKPBITBIA YPOK».
— http://www.fizika.ru/ - caitt ns yunrenei GU3UKU U UX YUCHUKOB.

— http://www.physics.ru/ - Mmatepuasl o GpusuKe.
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