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MyHununajbHoe 0I01KeTHOe 00pa30oBaTeIbHOE YUpeKIeHue

«Cpeanss odmeodpaszoBatebHas mKoaa Ne 9» r. HoBo3pi0koBa

AnHomayusa K padoueii npozpamme
yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

PaGouass mporpamma yuebHoro mnpeaMera «®wusmka» 00g3aTeNFHONM TpeAMETHOH  06aacTu
«EcTrecTBeHHOHAyYHBIE TPEAMETHI» SBISETCS YacThIO  OCHOBHOM 00pa3oBaTeNbHOH  MPOTrpaMMEI
cpeanero obmiero oopasosanus (OOIT COO) MBOY «COII Ne 9y, paspaborana B COOTBETCTBHH C Ty
®I'OC COO Ha ocHoBe DenepanbHOl paboyei mporpamMmel 1Mo ¢Gu3uke u peanusyercs 2 romga ¢ 10 mo
11 xmacc.

PabGouass mporpamma pa3pa0oTaHa  YYUTEISIMHA MATEMATHUKUA IIKOJBI C HCIONb30BAHHEM
«KoHcTpykTopa pabounx mporpamm» caiita «EauHoe comepkaHue o0miero o0pa3oBaHHS» B
cootBercTBUU ¢ [lonokeHHeM O paboYMX MpOrpaMMax M ONMpPEEseT OpraHU3alMio 00pa30BaTEIbHOM
JeATEIBHOCTH YYUTENs B HIKOJe 1Mo mpeamery «Pusnkay. Pabodas mporpamma COIACPIKHT CISTYIONIHE
CTPYKTYPHBIE 3JIEMEHTHI:

-IIOSICHUTEIIBHYIO 3aIIHCKY;

-LIeNTH U3y4eHusl yueOHoro npeamera « Dusukay;

-MecTo yuebHoro npeamera «Pusnukay B yueOHOM IJIaHE;

-coziepanue yaeOHoro npeamera « Dusmkay;

-IJIAHUPYEMbIC PE3YNbTAThl (JIMYHOCTHBIC, METAIIPEAMETHBIC U ITPESAMETHBIC);

-TeMaTH4YecKoe MIaHUpPOBaHKe, CHOPMUPOBAHHOE ¢ YUETOM pabodell MporpamMMbl BOCITUTAHUS U
BO3MOXKHOCTEIO Mcnoiab3oBanus JOP/IIOP.

Paboyas mporpamma oOCyk/IeHa U MPUHATA PEIICHHEM METOIUYECKOT0 OOBEIUHECHHS 1
COTJIACOBaHA 3aMECTHUTEIIEM JTUPEKTOPA M0 y4eOHO-BOCTTUTATEIFHON padboTe
MBOY «COLI Ne 9

Harta:30.08.2023r.



MyHununaipHoe OroKeTHOE 0011e00pa30oBaTeIbHOE YUIPEKICHUE
«Cpennsisi obieodpazoBarenbHas mkona Ne 9» r. HoBo3siOkoBa, bpsiHCKoi# 06mactu

Breimucka
U3 OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBbI CPEIHETO 00111eT0 00pa3oBaHus

PACCMOTPEHO COI'JTACOBAHO
METOANYECKOE 00bEANHEHNE 3aMeCTHUTENb JUPEKTOpa 10
YBP

yuuTene MaTeMaTuky, U3NKH, AitbanynnaeBa M.B.
nH(}OPMATUKH 30.08.2023r.

npoTokoJ ot 28.08.2023r., Nel

Pa6ouas nporpamma

yaeOHoro mpenmera « dusnka. bazoBelil ypoBEeHBbY
JUTSL cpeiHero o0miero oopa3oBaHus
Cpoxk ocBoenusi: 2 roaa (¢ 10 mol1 kiacc)

CocraBurenb: AnekcukoB Anekcanp IleTpoBuu
YAUTENb GU3UKU

Boinncka Bepaa 31.08.2023r.
JupekTop J1.B.IlemexonoB

2023 r.



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysibTaTam
OCBOEHHS OCHOBHOW 00pa3oBaTeNbHON Hporpammel, mnpeactaBieHHbIXx B OI'OC
COQO, a Ttakxke ¢ yu€roMm ¢enepaqbHoil pabodeil mporpamMmbl BOCHUTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «@Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HANpaBIeHO Ha (HOpPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHblI Mupa oOyuawomuxcs 10-11 kmaccoB mipu
oOydyeHHH UX Qu3MKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBercTBYyeT TpeboBanusim OI'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeIMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YYHUTHIBAET HEOOXOIMMOCTh PEaU3alUh MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHbIMU Y4YeOHBIMHM TMpeaMmeTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIE €M M3yYeHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHHUS Kypca (PU3MUKHU: JTUYHOCTHBHIE,
MeTanpeIMeTHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1o rogam o0y4eHuUs.

dusnka Kak Hayka O HamOojee OOLIMX 3aKOHax IPHUPOJbI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromieM mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOPa3yrOITUi
JUIS €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeXKaT B OCHOBE IIPOILIECCOB M SBJICHUM, M3ydyaeMbIX XHMHUEH, OHOJIOTHEH,
buzmveckoir reorpadueri u  acTtpoHoMuen. lcmonb3oBaHME W AKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTMH B cdepe SHEpPreTHUKH, TPaHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMA CBOWCTBAMHU U JIPYTHX.
W3yuyeHne (QU3MKH BHOCUT OCHOBHOW BKJIaJ B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUpPOBAHHE YMEHHH MPUMEHSThH
HAyYHBIA METOJ] IO3HAHUS MIPH BBHIIIOJIHEHUH UMHU YUEOHBIX UCCIIEIOBaHUI.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Iero oOpa3oBaHUs
MOJIOKEH pAN WACH, KOTOpble MOXXHO paccMaTpUBaTh Kak MPUHLUIBI €ro
IIOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBHUM C HEW Kypc SIBISETCS JOTUYECKHU
3aBEPIUIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX Pa3AesIoB (DU3UKHU, BKIIOUAET KaK
BOITPOCHI KJIACCUYECKOU, TaK U COBPEMEHHON (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (QU3HKU
o0ObeMHEH BOKpYr (Qusnyeckux Teopud. Beaymmum B Kypce sBIseTcA
dopmMupoBaHUe MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSAX MaTEpHUH, BEUIECTBE H
ToJie.

Hoes eymanumapuzayuu. BEE peanuzanus MOpeanojaracT HUCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMANa (U3NYECKOW HAYKH, OCMBICICHHE CBSI3U DPa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH H SKOJIOTHYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Guzuku npenmnosaraet
3HaKOMCTBO C IMUPOKAM KPYTOM TEXHHYECKHUX U TEXHOJIOTUUYECKUX MPUIIOKECHUH
M3yYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS 3JIEMEHTOB
COJICP)KaHUs, TMOCBSIMIEHHBIX OJKOJOTHYECKHMM Mpo0iieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJOTHH, a TaKKe OOCYKICHHS
npo0JieM palOHAIBHOTO MPUPOIONOIB30BaHUS U IKOJIOTMUECKONH O€30aCHOCTH.

CrepxHEBBIMH 3JIEMEHTaMH Kypca (DM3WKHM HA ypOBHE CpPETHETO OOIIero
oOpa3oBaHus SBISIOTCS (u3mueckue teopun ((popmupoBaHHME TPEIACTABICHUN O
CTPYKTYpE TOCTPOCHUSI PUBNICCKONU TEOPUH, poJid (QyHIAMEHTAIBHBIX 3aKOHOB H
NPUHIMTIOB B COBPEMEHHBIX TMPEJACTABICHUSAX O TMPHUPOJAE, TPaHHIAX
OPUMEHUMOCTA TEOPHM, IJisi ONMHCAaHUS EeCTECTBEHHO-HAYUYHBIX SIBJICHUH U
IIPOIIECCORB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOJX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NESITeIbHOCTH 00YyYarouIuxcs.
s  Ga3oBoro ypoBHS Kypca (U3MKH — OTO HCIOJIB30BAHUE CHCTEMBbI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H J1a0OpaTOpHBIX padoT,
KOTOpBIE B Mporpamme 1o ¢u3uke oObEeIUHEHBI B OOIIUN CIHUCOK YUYCHHUYECKUX
pPaKTUYECKUX paboT. BeijeneHne B yka3aHHOM IepeyHe J1abopaTOpHBIX pador,
OPOBOAMMBIX JJIi KOHTPOJISI M OIIGHKH, OCYIIECTBISETCS Yy4YaCTHUKAMHU
o0pa3oBaTeIBLHOTO TPOIECCa HUCXOAs U3 OCOOCHHOCTEW IIJIaHUPOBAHUS U
ocHamieHus kabunera ¢Gusuku. Ilpm osToM oOecrieuymBaeTcs OBIIAJICHUE
O0y4aloUMMHCS YMEHHUSIMH NPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBHUCUMOCTEH (PU3MYECKMX BEJIMYMH U IIOCTAHOBKY OIIBITOB IO TPOBEpPKE
NPEI0KEHHBIX THIOTE3.

bonpioe BHUMaHWE yOENSETCS PEHICHUI0 PacYETHBIX W KAa4YeCTBEHHBIX
3amau. [Ipu 3TOM mis pacd€THBIX 3a/ad MPUOPHUTETOM SIBISIOTCS 33/a9d C SIBHO
3aJjaHHOU (PU3MUECKO MOJIENbIO, TTO3BOJISIONINE IPUMEHSATh N3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjesia Kypca, TaK U MHTETPUPYsS 3HAHUS U3
pa3HBIX pa3nenoB. /(s KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIFOTCS 3aJlaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPYXKAIOUICH
KU3HU, TpeOyrouue BblOOpa (U3MYECKOW MoJenu sl CUTyallud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpeboBaHusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0eCleueHn0 y4eOHOro rmpoiecca 0a3oBbIi YpPOBEHb Kypca
(GbU3UKHM HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHuUs JOJKEH U3yUaThCs B YCIOBUAX
MPEIMETHOIO KaOWHeTa (PUM3MKU WM B YCJIOBHUSX HWHTEIPUPOBAHHOTO KaOMHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IHUKIa. B kaOuHere (GU3UKH JOKHO OBITh
HeoOXoauMoe JiabopaTopHOe OOOpYJIOBaHWE [IJIsi BBIMOJHEHMS] YKa3aHHBIX B
nporpaMme o GU3UKE YUYEHUUECKUX MPAKTHUYECKUX PaboT M JAEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHcTpanmoHHoe o0opyaoBaHue (OpPMUPYETCS B COOTBETCTBUU €
MPUHIIUIIOM MHUHHUMAJIBHOM JOCTATOYHOCTH U  OOECMEUUBAET IOCTAHOBKY
NEPEUYHUCIICHHBIX B TporpaMme 10 (U3UKE KIIOYEBbIX JEMOHCTpAlui IS
UCCJICJIOBAHUS  M3ydyaeMbIX SIBIIGHMM HW  MPOIECCOB, HOMIUPUUYECKUX U
dbyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHCHHIM.

JlaGopatopHoe 00OpyIOBaHUE [UJIi YYEHHYECKHUX MPAKTHUYECKUX padoT
dbopmupyercst B BUJe TEMAaTHYECKUX KOMIUICKTOB U OOECTIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
1abopaToOpHOro O00O0pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUHM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKXKE KOMIBLIOTEPHBIX
U3MEPHUTEIIFHBIX CUCTEM B BUJIE IUPPOBBIX JTa00OpaTOpPHUi.

OCHOBHBIMHU LIETISIMU U3y4eHUS PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue uHTEpeca M CTPEMJICHHS OOYyYalOlUXCS K HaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe MO3HaHUS U (OPMHUPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOLIECHHUS K OKPY)KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHMSI KaK peE3ysibTaTa H3yUYCHHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

e (opmupoBanne yMmMeHUN OOBSICHATH SBICHHUA C HCIOJIB30BAHHEM
(bu3MUeCKUX 3HAHUM 1 HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mnpejCTaBICHUN O poinu (DU3UKKU I Pa3BUTHSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTi>KeHue 3TUX 1ejed 00ecreynBaeTcsl pelieHueM CIEIyIOUUX 3a/iad B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 0011ero o0pa3oBaHUs:

e MPUOOPETCHHUE CUCTEMBl  3HAHHUU 00 o0mmx bu3mIecKuX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUsIX, BKJTIOYAS MEXaHHKY,
MOJICKYJSIpHYIO  (DM3UKY, ODJIEKTPOAMHAMHUKY, KBAaHTOBYIO (H3UKY U
AJIEMEHTHI aCTPO(PU3UKY;

e (opmupoBaHHe yMEHUN TPUMEHITH TEOPETHYECCKUE 3HAHUSA  JUIS
oOBsiCHeHHS (PU3WYECKUX SBJICHUH B TPUPOAEC W JUISI TPUHSATHUS
MPAKTUYECKUX PELICHHUI B MOBCEHEBHOM KU3HU,



e OCBOCHHME CHOCOOOB pEHICHUS PA3TUYHBIX 3aJa4 C SIBHO 3aJaHHOM
dbuznyeckol MoOAENbIO, 3a/lady, MOAPA3yMEBAIOIINX CAMOCTOATEIHLHOE
co3JlaHue (PU3NUECKON MOJEIH, aICKBATHOU YCIOBUSIM 3a]1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPHUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUUECKUX MPOIECCOB, UX BIUSHUSA HA OKPYKAIOIIYIO
cpeay;

e OBJIQJICHUE METOJIAMH CAMOCTOATEIIPHOTO TUIAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalvM3a W HHTEpHpeTaruu uHOOpMaInH,
oTpeieNIeHHs] JOCTOBEPHOCTH MOJTYUYEHHOTO Pe3yJIbTaTa;

e CO3/IaHUE YCJIOBUH ISl Pa3BUTHSL YMEHUM MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CpPEIHETO OOIIero
oOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipenmaraemeiii B mporpamMme 1o (QuU3MKE TMepeyeHb Ja0OpaTOpPHBIX U
MPaKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTENb JIEJIa€T BBIOOP
npoBeACHUsT JIa0OpPaTOPHBIX PAOdOT W OMNBITOB C YY€TOM WHIWBHIYaJTbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa M TEOPUH B IPOLECCE IIO3HAHUSA IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAy4YHON KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
CiioxeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHS, MNYyTH U TEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuueintnoe  nBwkeHue. [IBuKeHHE  MarepuaibHOM TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JIBH)KEHUE CHAPSAI0B, LICNIHBIC U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGnionenune aBuxkeHusi Tena, OPOILIEHHOrO MOJA YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus tena, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHOro TtsiroreHusa. Cuna Tsbkectu. IlepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHX)KEHUU TeJa B KUIKOCTU WJIU Ta3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpallEHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MarepuanbHOM TOUYKM (Teja), CHUCTEMbl MaTepHUAbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYyJbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEprus yIpyro
nehopMUpoBaHHONW  TpYKuUHBL.  [loTeHIManbHass dSHeprusi Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIUABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPIUU CHUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHWYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MouiekyasipHasi pU3NKa U TePMOANHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YacCTHUI[ BeniecTBa. MOJEIn CTPOCHHUSI Tra30B, >KUJIKOCTEH H
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJjiesie. Macca u
pasmepsl Mojiekyi. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYIISIPHO-
KMHETUYECKOW TEOpUU HJACaNTbHOTO rasza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHHe MeHneneeBa—KianeipoHna.
3akoH JlaneroHa. M3omponecchl B UICAIBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
JHEpPrus  OJHOATOMHOIO  MJACAJbHOrO  rasa.  Buasl  Temionepenaydw:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAs TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3aKoHA TEPMOJMHAMUKH K w3omporieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nercTBus TerioBor MamwuHb. [ukn KapHo m ero ko3g@uumeHT Mmojie3Horo
JNEeNUCTBHS. DKOJOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Teja MPU COBEPIICHUH PabOTHI: BBUIET
npoOKku u3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTPAIHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOGCONIOTHASI U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HacklmeHHbld map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuainbl. [lnaBneHue u
KpUCTaITU3alus. Y enbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxcnepumenm, 1abopamoprbsle pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe 1mone. Hamnpsk€HHOCTh — 3niekTpuueckoro mods.  [IpuHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B IJIEKTPOCTATUYECKOM  IIOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIEHUE. Y AEIbHOE CONPOTHUBIEHUE BEIIECTBA.
[TocnenoBaTrenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 31eKTpruueckoil renu. KopoTkoe 3ambIkaHue.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOJUMOCTD
MoynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Tma3ma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OIYITPOBOJHUKOBBIN MO/, TaJTbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAEIUPOBAHUE, MOJENb, U3MEPEHHE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBWKEHUE B JKMBOW mpupojae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TeN, KUIAKOCTEU U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHAKH, HCIOIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropaHusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsT COBPEMEHHBIX MAaTEpUaJIOB, B TOM YHCIE€ HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpoMazHUmMHaAs UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TOJNI€ TNPOBOAHMKA C TOKOM. KapTuHa JMHUN WHIYKUUH
MAarHUTHOTO TOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTylIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBiieHUE. J[BUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. PaGora cuiibl Jlopenna.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa UWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe Tmosie. DIEKTPOJABIKYIIAs Cuila HWHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJEKTPOABUTATEIb, YCKOPUTEIU DJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHOYKIMU MAarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE KOJ1€OAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenne sHeprun Npyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeObanusimu. dopmyna Tomcona. 3akoH coxXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JIEKTponepeadn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OTIHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
Nutepdepennus u qudpakims MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi Bektopos E, B, V B anektpomarautHoit BosiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEIOMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh JIEKTPOMArHUTHBIX BOJIH.

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

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JMArHOCTHUKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HabGmronenne oTpakeHus M PETOMIICHUS MEXaHUYECKUX BOJTH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NOoaspu3anus, Judpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu cBera. TouedHbIi HCTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKale.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHKas JnuH3a. DOKycHOE
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoenue wnzoOpa)keHuil B
coOMparIMX U paccenBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBass ontuka. WuaTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE paclpOCTpaHEHUE, OTPaXKEHUE U MPEJIOMIICHHE CBETA.
OnTudeckue mpuOopHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpaLIECHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa st pororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mogmens aroma. lloctynatel bopa. M3nydyenume u mnormiomeHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DHEPrUHM Ha Apyroun. Bumwl
cnekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactuil. Boausl ne bpoiis. KopnyckyisipHo-BOITHOBOM
TyaJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMITbIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKAa3bIBAIOIIME CJIOKHOCTh CTpPOeHMs sapa. OTKpbiTHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3NydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprust CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. JlepekT macchl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertobl HAOIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro Heba. Co3Be3nus, spKU€ 3BE3JbI, MJIAHETHI, WX BUIUMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOM MOCIIENOBATEIbHOCTH. BHYTpeHHee CTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuku u xBazapsl. YEpHBIE ABIPBI B AApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKO KapTHUHE MHpa, MECTO
¢usznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMM MaTEMAaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIINPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIMHN, TPU3HAKA TOJ00US TPEYroJbHHUKOB,
OTIpeJICIICHHE TUIONIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanauy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJINYECKAs CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIMYECKOW PEMIETKH, CHEKTPaTIbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(poTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTpOIIepenad, TEHEpaTop IIEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATHI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIHNX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
OTbITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3UIIMU 00YUAIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IecTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allNyg;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2)IaATPUOTHYECKOr0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOU TpaKIaHCKOH WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHONIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHHUS ;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4)3cTEeTUYECKOr0 BOCIIMTAHMS :

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6)3K0J1I0rH4eCKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7)IIeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh NHIUBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPE/ICTATh IETH JeATCIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU WX
JTOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KU3HEHHBIX TTPOOIIEM.
Bba3oBble ucciienoBaTeabcKue TeiCTBHS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nUecKol HAyKH;



BJIJIETh HaBBIKAMH y4E€OHO-HCCIIEOBATENbCKON M MPOCKTHON JEATEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpeoO0pa30oBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUiX, B TOM YMCJIE IPU CO3/IaHUU YYE€OHBIX MPOCKTOB B 00JACTH (PUBHKHU;

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE€ pEIICHUS 3aJadyd pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 337a4H, TOINYCKAIOIIHE albTePHATUBHbBIC PELICHHUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTU3alMI0 M HHTEPIpETalrio MHGOPMALMU PA3IUYHBIX BUJIOB U (PopM
HpEeCTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HSProOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECypcocOepeKeHus, MPaBOBBIX U  ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBHA:
OCYLIECTBIIAITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IPUHUMATh L€IM COBMECTHOW  JCATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAUHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE yUeOHbIE 1eHCTBUA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON pabOThI ¢ YU4ETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINTOYTCHU;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JESITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



WCITIOJIB30BaTh MPUEMBI peIICKCUU TSI OTICHKH CUTYAIlWH, BRIOOpAa BEPHOTO
pEIICHHSI;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHaJIu3e pPe3yJbTaTOB
NESATEITHPHOCTH;

NPUHUMATH ce0sl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajJu3e pPe3yJIbTaToOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe N1 YpPOBHS cpeaHero oOimiero oOpa3oBaHUs Yy OOydaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATLHBIH UHTCIIJIEKT, TIPEIIOIar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIIET0 CIIOCOOHOCTh TIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMS, BKIIOUYAOMIET0 CaMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEJEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHAILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBaTh HMCXOMAS M3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIINXCS YMECHHM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHbI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MartepualibHasi TOYKa, HHEpIUAJIbHAsI CUCTeMa OTCUETa, aOCOIIOTHO TBEPJOE TEIIO,
WJICATBHBIN Ta3, MOACIHN CTPOCHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUUECKON TEOpUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIKEHHE, CBOOOJHOE TAJEHUE TeJ, JABWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBUe Tel, nuddy3usi, OpOyHOBCKOE JIBIKEHHUE, CTPOCHUE JKHUIKOCTEH
1 TBEPJIBIX TEJI, KBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIJIOBOE
paBHOBECHUE, WCIApEeHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCy/€e, CBS3b MEXKIY IapamMeTpamMu COCTOSIHHMS Ta3a B HM30Ipoleccax,
AJIEKTpU3aLIUs TEJl, B3AUMOECHCTBUE 3aps/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, MEPEMENIEHHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYyJIbC TeJa, KMHETHYEeCKasl YHEPTUsi, MOTCHI[MAIbHAS JYHEPIHs, MeXaHW4YecKas
paboTa, MeXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCTIONIBb3YA (U3MUYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPrUsl XaOTHUYECKOTO ABUIKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JBUTATENs; TMPU OMHMCAHHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCMONB3YEMbIX BEIMYHMH, UX
0o0O3HAaUEHUsT W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(Gu3MUECKYI0 BEIMUMHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIIEKTPUUYECKHUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKue BETUYMHBI: IIICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIs,, MOTEHIMAJ, PA3HOCTh MMOTEHINAJIOB;
Py ONHUCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYEHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIHE
TaHHYI0 (U3HUYECKYIO BEIMUUHY C APYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI M MPUHIUIIBL: 3aKOH BceMUupHoro tsarotenus, I, I u III 3akonsr HeroToHa,
3aKOH COXpaHEHUs MEXaHMYECKON DSHEepPruu, 3aKOH COXPAHEHUs UMITYJIbCa,
MPUHLHUIT CYNEPIO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBHXKEHHUSI MOJIEKYII C
a0COJIFOTHOM TeMmepaTypoil, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pasinyaTh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMITBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX O€30MMAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMBIT H
(GbOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEpPEHUS W HUCIOJb30BaTh H3BECTHHIC
METOJIbI OIICHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTh PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (U3MYCCKHX BCIIMYUH B
BUJIE TAOJUIL U TpadHKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJB30BAHUEM HM3MEPHUTENIbHBIX YCTPOMCTB U JTAOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOoOXOMUMBbIe JUIsi €€ pelieHUs, MPOBOAUTH Pacu€Thl U OIICHUBATh PEATBHOCTD
MOJIYYEHHOT0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIMIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTUH /IS TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHUS Y4eOHOW M HAay4IHO-MOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX KCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9aeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIIAJa POCCUUCKUX M 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsl o0ecriedeHus: 0€30MacHOCTH MPU OOpaIeHUH C TPUOOpPAMU U TEXHUYCCKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO pACHpPENeNaTh OOS3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOM MpoOIeMBbl.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTb CPOPMHUPOBAHHOCTh Y OOYyHAIOITUXCS YMEHUI:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pU3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU AEATEIBHOCTH JIOAECH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHUS W3YYCHHBIX (PU3MYECKUX MOJICIICH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a/1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUSI TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBIDKYIIMMCS 3apsill, AJIEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pPACHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepennus, Audpakuuds W MOJSpU3alUsi  CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3NUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3apsji, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, JJIEKTPUUYECKOe
COTPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKIMS MarHuTHOIO IMojs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJICKTPUYECKOTO M MATHUTHOTO IMOJIEH, MEPHOJ W YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CHia TOKa B TPOIECCe
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHYECKAasl CHUJIa JMH3bl, NPU OINUCAHUM MPABUIBHO TPAKTOBATh (HU3UUYECKUIT
CMBICIT HCIIOJNB3YEMBIX BEIUYMH, HMX OOO3HAYCHHsS] W CIAWHUIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAHHYI (U3WYECKYI0 BEIWYHUHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPIUsl U UMMYJbC (OTOHA, MEPUO/] TTOTypacnaga, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICI
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIOIINE JAaHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIIATH 3HaUCHUE (PU3NUECKON BETMUYNHBI;

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalieIbHOTO
COCJIMHEHUSI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKI[UY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpPOCTPAaHEHHSI CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 115 PoTtodrddekra,
3aKOH COXPAHEHUs JHEPruU, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpaHECHUs
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiaarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpAXKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

CTPOUTh U OIMCHIBaTh M300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEpPEHMIl: NpPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOJIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MUCCIIET0BAHMS,

co0moaTh mpaBmia 0€30MacHOTO TPyAa MPHU MPOBEACHUN WCCICAOBAHHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
NEATENIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7a4d C SBHO 3aJlaHHOM (U3UYECKOW MOJEINbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJa4u



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAUCHHS (PU3NYECKON BEJITUUUHBI,

pelaTh KaYeCTBEHHbIE 3aJ1a4i: BHICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI C OMOpoid Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJOTUM JJIA MOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAlUN
U Tpe/CcTaBleHusl yueOHON M HAayYHO-TOMYJISIpHOUW MH(OpMAIUKU, MOJTYyYeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh yCIOBUS UX 0€30MACHOr0 HUCIMOIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIETO0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOMN >KHU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOWCTBAaMH, UIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TIpyNImbl, PaLMOHAIBHO pacHpeiesaTh OOA3aHHOCTH WU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, a/leKBaTHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosnyecTBo yacos DJIeKTPOHHbIE
Ne n/m | HamMeHoBaHuUe pa3/iesioB U TeM MPOTrPaMMbl Kontpoasnbie | [IpakTnueckue (unposrie)
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1.OGU3UKA U METOJAbI HAYYHOTI'O ITIO3HAHUS
bubmmoreka [IOK
1.1 ®du3MKa 1 METOIbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2.MEXAHUKA
bu6moreka [IOK
2.1 Kunemaruka > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 Junavuka / https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpPAHEHHUSI B MEXaHUKE 6 1 1 https://m. edsoo.ru/7f41b{72
Hroro no pazneny 18
Pa3znen 3.MOJIEKYJIAPHASA ®PU3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnnoreka [JOK
' TEOpUH https://m.edsoo.ru/7{41bf72
bu6mmoreka [JOK
3:2 OCHOBbI TEPMOHHAMHKH 10 ! https:/m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 5 bubnunoreka [JOK
' IIEPEXO0 bl https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paszpen 4.9JIEKTPOIMHAMUKA
bu6mmoreka [JOK
4.1 OIeKTpoCcTaTHKA 10 1 https://m.edsoo.ru/7{41bf72
49 ITocTosAHHBIM 2nekTpuyeckuil TOkK. Toku B 12 1 bubnuoreka [IOK

PA3JIMYHBIX CPCAax

https://m.edsoo.ru/7{41bf72



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

Hroro no pazneny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
Ne n/m | HamMeHoOBaHuUe pa3/iesioB U TeM MPOTrPaMMbl Konrtpoasnbie | [IpakTnueckue (unposrie)
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1.2JIEKTPOJIUHAMUKA
11 MarunuTtHoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoreka [JOK
' WHIYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazjnen 2.KOJIEBAHUS U BOJIHbBI
21 MexaHW4eCcKHe U JIEKTPOMArHuTHBIE 9 | bubmuorexa [JOK
' KoJIe0aHust https://m.edsoo.ru/7f41¢97¢
2.2 MexaHndeckue 1 3MEKTPOMarHUTHBIE BOJTHBI 5 1 Bu6nmorexa [IOK
https://m.edsoo.ru/7f41c97¢c
23 Orruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pazznea 3.0CHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
31 OCHOBBI CIEMATIBHON TEOpUH 4 1 bubmuoreka [JOK
' OTHOCUTEIBHOCTU https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBaHTOBOW ONITUKH 6 bubmmorexa [TOK
https://m.edsoo.ru/7141c97¢
bu6mmoreka [JOK
4.2 C 4
TpocHHe atoma https://m.edsoo.ru/7141c97¢
4.3 ATOMHOE SApO 5 bubnmoreka [JOK



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

https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

15

Paznea 5.2JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKHU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7 bubmmorexa [HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazaen 6.0BOBILIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHUE 4 Et?]i?iif(iifﬁ%ﬂl&k
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoanuecTBo 4acon JlesITeIbHOCTH
No yuuTess JNara DJIeKTPOHHBbIE HU(PPOBHIE
/i Tema ypoka Beero KonTtpoububie [IpakTnueckue C y4€ToM H3yueHHsI o0pasoBaTejibHbIe
padoThI padoTsI NMPorpamMmbl pecypchl
BOCIIUTAHMS
®du3uKa — HayKa o YcranaBiuBaTh
1 npupoje. Hayuneie 1 JIOBEPUTEIIbHBIC bubnuorexa [JOK
METO/IbI ITIO3HAHUS OTHOUIEHUS MEXIY https://m.edsoo.ru/ff0c32¢2
OKPYXAIOIIEro MUpPa y4UTENIEM U
Ponb u mecTo ¢uzuku B 00yYaroUMHuCH,
hopmupoBaHUHN CIOCOOCTBYIOIINX
) COBPEMEHHOUN HAyYHOU 1 IIO3UTUBHOMY bubmuotexa [JOK
KapTUHBI MUPA, B BOCTIpUATHIO https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN ydqalumucs
JIeSITeIbHOCTH JIFOJIeH TpeboBaHuMii U
MexaHnueckoe JABHKECHHE. poCLO yantend,
OTHOCHTEIIEHOCTb TpUBJICKATE
BHUMAaHHE bu6mmoreka [IOK
3 MCXAHICCKOTO 1 5] https://m.edsoo.ru/ff0c3508
nemwxenns. [Tepemenienye, OOYHAIOIINXCA K L :
CKOPOCTh, YCKOPEHHUE LICHHOCTHOMY
P . aCMEeKTy U3y4aeMbIX
aBHOMEPHOE -
4 TDSIMO .]'II/III)—IGI/IVHO R 1 Ha ypOKe sIBJICHUH, bubmuorexka [JOK
) . . .
p . HOHATHH, IPUEMOB https://m.edsoo.ru/ff0c3620
ABIKCHHC UHUIUUPOBATH
PaBHOyCKOpEHHOE
5 1 SIMO?'II/IHepI/IVHOC 1 OOy HAOIIXCA K bubmiorexa LHOK
P 00Cyx ICHHUIO, https://m.edsoo.ru/ff0c372e
ABWIKCHUC BBICKa3bIBAHUIO
CBoOoiHOE MTaJIeHHE. CBOEr0 MHEHHSI,
bubnuoreka [JOK
6 YckopeHue cB0OOOHOTO 1 BBIPAOOTKE CBOETO
p A p https://m.edsoo.ru/ff0c39cc
NaJIeHUs OTHOLLIEHHUS 110
Kpuosmneiinoe nosony
7 JIBUKEHHE. [[BrxkeHune 1 110JIy1acMOH Ha bubnuoreka [JOK
MaTepUaIbHOM TOUKH I10 YPOKE CONMalIbHO https://m.edsoo.ru/ff0c3ada
OKPYXHOCTHU SHa9MMOU
8 [TpuHnun 1 HHGopMaH bubnuoreka [IOK



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

OTHOCHUTEIILHOCTH
lNanunes. MuepuuanbHbie
cucreMsl orcuera. [lepBslii
3akoH HeroToHa

Macca tena. Cuia.
[IpuHnun cyneprno3unun
cui. Bropou 3akoH
Herorona mis
MaTepUaIbHOU TOUKH

10

Tperun 3akoH HeroTOHA
JUISl MATEPHAIbHBIX TOYEK

11

3aKOH BCEMHUPHOTO
TaroteHus. Cuma TSKecTH.
[IepBas kocmuueckas
CKOPOCTh

12

Cuna ynpyroctu. 3aKoH
['yka. Bec Tena

13

Cuna TpeHus.
Koaddumuent tperus.
Cuna conpoTHUBIIEHUS MTPH
JBUKCHHUH Tela B
KUJKOCTH WJIH ra3e

14

[ToctynarenbHOoe U
BpAILIATEIbHOE ABUKECHHUE
a0COJIIOTHO TBEPJIOTO TEa.
Mowment cuisl. I1nedo
CHUJIBL. Y CIIOBUS
PaBHOBECHS TBEPJOTO TeNa

15

Hmnynbc MmaTepranbHON
TOUYKHU, CUCTEMBI
MaTepUaJIbHBIX TOYEK.
Nmnynsc cuiibl. 3akoH
COXpaHEeHHUs UMITYJIbCA.
PeakTuBHOE ABMKEHNE

16

PabGora u MOIIHOCTDH CHUJIBI.
Kunernueckast OHCPIusa

MIPHUBJICKATH
BHUMaHUE
00yJaronuxcs K
00cyx1aemMoit Ha
ypOKe
uHpOopManuy,
AKTUBH3AIUU
MMO3HABATEJIbHOMN
JESTSIIbHOCTH
00yJaronuxcs;
noOyX1aThb
00ydJaronuxcs
co0IrOIaTh Ha
YpOKE TIPHHIIHITHI
yaeOHOI
JUCITUTUTAHBI |
CaMOOPTaHU3AIINN;
OpraHU30BBIBATH
paboty
00ydJaronuxcs ¢
COILIMAJILHO
3HAYUMOU
uHpopmaruen o
MOBOJTY
MoJly4aeMoil Ha
YpOKE COLIMAIILHO
3HAYUMOU
uHpopMmaruu —
o0CcyXaTh,
BBICKA3bIBaTh
MHEHHUE;
MPUMEHSTH Ha
ypoke
WHTEPaKTUBHbBIC
(dopMBbI paboTHI €
00y4aroIUMucCs:
TUCKYCCHH,

https://m.edsoo.ru/ff0c3bed

bubmmoreka [{OK
https://m.edsoo.ru/ff0c3bel

bubmmoreka [{OK
https://m.edsoo.ru/ff0c3bel

bu6moreka [IOK
https://m.edsoo.ru/ff0c3d00

bu6moreka [IOK
https://m.edsoo.ru/ff0c3el

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3{76

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502



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

MaTepUaAIbHONW TOUKH.
Teopema 00 u3MeHEHUH
KMHETUYECKON SHEPTrUU

17

[ToreHumanpHas dHEprus.
[ToreHnmanpHas dHEpPrus
yrpyro neGopMUPOBAHHOH
MPYKHUHBI.

[ToreHnmaneHas dHEpPIrust
Tesa BOJIM3U MOBEPXHOCTH
3emiu

18

[TorenumansHbIE U
HETIOTEHIIUATBbHBIC CHIIBI.
Cs13b pabOTHI
HETIOTEHITUATBLHBIX CUJI C
M3MEHEHUEM
MEXaHUYECKOU SHEPTUH
CHUCTEMBI TeJl. 3aKOH
COXpaHEHUs
MEXaHUYECKOU SHEPTUH

19

JlaGopaTtopHnas pabota
«HccaenoBanue CBA3U
paboTHI CHITBI C
M3MEHEHHUEM
MEXaHUYECKOH 3Hepruu
TeJa Ha IpUMepe
PacCTsKEHUS pE3UHOBOTO
KIyTay

20

KounTponsHas pabota no
Teme «Kunemartuka.
Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

21

OcHOBHBIE NOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKOUN TEOPHUH.
bpoyHOBCKOE IBUKEHHE.

Muddysus

22

XapakTep JBUKCHHS U

KOTOpBIE TAI0T
o0yyJaroMces
BO3MOYKHOCTh
IPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHBHOTO
Jajora
MPUMCHSITH Ha
ypOKe
UHTEPAKTHBHBIC
(dbopMbI paboTHI C
00yJaronIMMuUCS:
BKITIOUEHHUE B YPOK
UTPOBBIX MPOIICIYP,
KOTOPBIE IOMOTAf0T
YCTaHOBIICHUIO
T0OpoKenaTeTbHO M
atMocdepsl BO
BpeMs ypoka
WHULUUPOBATH
00ydJaronuxcs K
00CYXICHHIO,
BBICKA3bIBaHUIO
CBOEro MHEHHS,
BBIPAOOTKE CBOETO
OTHOIICHHUS T10
MOBOJTY
MoJly4aeMoil Ha
YpOKE COLIMAILHO
3HAYUMOMU
uHpopmaruu
MPUBJIEKATh
BHUMaHUE
oOyuarouxcs K
obOcyxaaemMoii Ha
ypoke
uHpopManuy,
AKTUBU3AIUU

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

bu6moreka [IOK
https://m.edsoo.ru/ff0c478¢

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

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



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

B3aUMOJEHCTBHUSA YaCTHI]
BemecTBa. Moaenu
CTPOEHUS r'a30B,
YKHUJIKOCTEN U TBEPJBIX TEJl

23

Macca monekyn.
KonunuecTBo BemecTna.
[TocrosinHas ABoraapo

24

TermoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [kana
temriepatyp Llenscus

25

Wneansueiii raz B MKT.

OcHOBHOE ypaBHEHHE
MKT

26

AOcotroTHas TeMIiepaTypa
Kak Mepa CpeHen
KMHETUYECKON SHEPTUU
JBUKEHHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

27

3akoH /lanmpToHa. 'a3oBEIC
3aKOHBI

28

JlaGopaTtopHnas pabota
«UccaenoBanue
3aBUCHUMOCTHU MEXTY
napamMeTpamMu COCTOSIHHS
pa3peKeHHOTO Ta3ay

29

H3onporniecchl B
HIeaIbHOM rasze u ux
rpadgudeckoe
MpEeJICTABJICHUE

30

BHyTpeHHsIs SHEpTrHs
TEPMOIUHAMHYECKOH
CHCTEMBI U CIIOCOOEI €€’
n3MeHenud. Koauuectso
TEIUIOTHI U paboTa.

IT03HABATEJIbHOMN
JESITEIIbHOCTH
00yJaronuxcs;
noOyX/1aTh
00yJaronuxcs
cobio1aTh Ha
YPOKE TIPHHIIHITHI
yaeOHOMU
JUCITUTUTAHEI |
CaMOOPTaHU3AIINH;
OpTraHW30BHIBATH
paboty
00ydJaronuxcs ¢
COIMAITEHO
3HAYMMOU
uH(popmanuen o
TTOBOJTY
MoJly4aeMoil Ha
YPOKE COIHAITLHO
3HAYUMOU
nHpopmaruu —
00CYyXaTh,
BBICKa3bIBaTh
MHCHHE;
NPUMEHSTH Ha
ypOKe
UHTEPAKTHBHbBIC
dbopmbI pabOTHI C
o0y4aronuMucs:
JICKYCCHH,
KOTOPBIE JIAIOT
oOydaromumcs
BO3MOKHOCTh
nproOpeCTH OMBIT
BEJICHUS
KOHCTPYKTHBHOTO
Jranora

bu6moreka [IOK
https://m.edsoo.ru/ff0c4fde

bu6moreka [IOK
https://m.edsoo.ru/ff0c511e

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952



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

Buyrpennss sHeprus
OJIHOATOMHOTO
MJCAIBHOTO ra3a

31

Buael Tennonepenaun

32

VY enbHasg TEIIOEMKOCTD
BemecTBa. KommaecTBo
TETJIOTHI TIPU
TerIonepeaye.
AJtnabaTHBIN MPOIECcC

33

[TepBriit 3aK0H
TEPMOJIMHAMUKH U €r0
MPUMEHEHHE K
M30Ipo1eccam

34

Heob6patumocts
MIPOLIECCOB B IIPUPOJE.
Bropoii 3akoH
TEPMOIMHAMUKHU

35

[Tpuniun nericTBus u
KIIJI TenmoBoi MammHbI

36

[ukn Kapuo u ero KIIJ]

37

DKOJOTHYECKHE MPOOIEMbI
TEIIOIHEPTEeTUKHI

38

O6o0maromuii ypok
«MonekynspHasi pU3uKa.
OCHOBBI TEPMOTUHAMHKI

39

KonTtposnpHas pabota 1o
Teme «MoJtekyisipHas
¢uznka. OCHOBBI
TEPMOIMHAMHKI

40

[Tapoo6OpazoBanue u
KoHzeHcauus. Mcnapenue
Y KUTICHUE

41

AOcoroTHas 1
OTHOCHUTEbHAS BIaXKHOCTh
Bo3ayxa. HaceleHHbId

MPUMECHSITH Ha
ypoKe
WHTEPAKTHUBHBIC
(dopMBbI pabOTHI €
00yJaronIMMucs:
BKITIOUCHUE B YPOK
UTPOBBIX MPOIIEAYP,
KOTOPBIE IIOMOTAf0T
YCTaHOBIICHUIO
JT0OpoKeNnaTeTbHO M
aTMocdepsl BO
BpeMs ypoKa
[IpumeHnaTH Ha
ypOKe
WHTEPAKTHBHBIC
dbopMbI paboTHI C
00yJarOIIUMUCS:
yaeOHbIe
JTMCKYCCHH,
BUKTOPHHBI,
HACTOJIbHBIE UTPHI,
pOJIEBBIE UTDHI,
y4eOHbIE TTPOCKTHI,
OpraHU30BBIBATH
medcTBO
MOTHBHUPOBAHHBIX
00ydJaronuxcs Haj
ux
HEYCIEBaIOIUMU
OJ/IHOKJIACCHUKaMH,
Jaroliee
oOyJaromumces
COIMAIILHO
3HAUYUMBIH OTIBIT
COTpYIHUYECTBA U
B3aMMHOM TIOMOIIIH;
WHUIIUUPOBATH U
MOIJICPKUBATH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c5c¢36

bubmmoreka [{OK
https://m.edsoo.ru/ff0c5c¢36

bubmmoreka [{OK
https://m.edsoo.ru/ff0c5efc

bu6moreka [IOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6938

bubnuoreka [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

nap

42

TBépnoe reno.
Kpucranmnmueckue u
amMopdHbIe Tena.
AHM30TPOIIHS CBOUCTB
KpucTtamioB. JKuakue
kpuctayibsl. CoBpeMeHHbIE
MaTepuaibl

43

IImaBnenue u
KpUCTAJUTH3AIIUS.

VY nennHas TemioTa
miaBneHus. CyOaumarust

44

YpaBHEHHE TEMIOBOTO
Oayanca

45

DIeKTpu3anus Tell.
DIIEKTPUYECKHH 3apsia.
JIBa BU/1a DIEKTPUIECKUX
3apsioB

46

[IpoBoaHMKH,
TUDIIEKTPUKU U
MOJIYIIPOBOAHUKH. 3aKOH
COXpaHEHHUS
ANIEKTPUYECKOTO 3apsjia

47

B3aumoneuncTBue 3apsiios.
3akon Kynona. Toueunbin’
ANEKTPUYCCKUH 3apsi]T

48

Hanpsx€HHoCTh
3NEKTPUUECKOTO IOJISL.
[IpuHuun cynepno3unun
ANEKTPUYECKUX MOJIEH.
JInHMM HATIPSHKEHHOCTH

49

Pabora cun
AIEKTPOCTATUYECKOTO
nois. Ilorennman.
Pa3HocThs moTeHIMAaIoOB

50

IIpoBOIHUKH U

HCCJICIOBATEILCKYIO
JEeSTEIbHOCTh
0o0yJaronmxcs B
pamMKax peai3aiuu
UMU
WHIWUBUIYAIBHBIX U
TPYIIIIOBBIX
UCCIICIOBATEIIbCKUX
MIPOCKTOB
peaT30BHIBATH
BOCITUTATEIILHBIC
BO3MOYXHOCTH B
Pa3TUYHBIX BHJIAX
JESTEIIbHOCTH
00ydJaronuxcs co
CJIOBECHOM
(3HAKOBOI)
OCHOBOW: CITyIIIaHUE
U aHalu3
BBICTYIIJICHU
CBOMX TOBAPHIIIEH,
WHULUUPOBATH U
MOJICPKUBATH
HCCJIEIOBATENBCKYIO
JeSITeNIbHOCTh
00ydJaronuxcs B
pamKax peaiu3aiuu
UMU
WHIUBUAYAIbHBIX U
TPYIIOBBIX
HCCIIEIOBATENbCKUX
MPOEKTOB, YTO JIACT
oOyuaromumcs
BO3MOYHOCTh
pHOOPECTH HaBBIK
TeHepUPOBAHUS U
odopmIIeHHS

bubmmoreka [{OK
https://m.edsoo.ru/ff0c6510

bubmmoreka [{OK
https://m.edsoo.ru/ff0c6708

bu6moreka [IOK
https://m.edsoo.ru/ff0c6820

bu6moreka [IOK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6ced

bubnuoreka [JOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6100

bubmuoreka [{OK



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

TUBJIEKTPUKH B
JIEKTPOCTATUYECKOM
none. Jnanexrpudeckas
[IPOHULIAEMOCTb

51

DNEeKTPOEMKOCTb.
Konpaencarop

52

DNEeKTPOEMKOCTh
IIJIOCKOTO KOHEHCATOPA.
DHeprus 3apsKEHHOTO
KOHJIeHcaTopa

53

JlabopaTtopHnast pabota
"Usmepenue
3IIEKTPOEMKOCTH
KoHAeHcaTopa'

54

[TpunIun nenicTBus u
MIPUMEHEHHE
KOHJICHCATOPOB,
KOTTHMPOBAJIHLHOTO
armapara, CTpyHHOro
MpUHTEpAa.
DJIeKTpOCTaTUYECKas
3aInuTa. 3a3eMIICHHUE
AIEKTPONPUOOPOB

55

DIIEKTPUYECKUI TOK,
YCIIOBUS €ro
CYILIECTBOBAHHSL.
[TocrosiuueIi TOK. Cuna
Toka. Hanpsoxenue.
ConpoTuBienue. 3akoH
OmMa jy1s yyacTka Lenu

56

[TocnenoBarensHoOE,
napaiesbHoe,
CMEIlIaHHOE COeIMHEHHE
IIPOBOJTHUKOB.
JIaGoparopHas paboTa
«V3ydeHue cMeIIanHoro
COEJIMHEHUS PE3UCTOPOBY

COOCTBEHHBIX HEH,
OpTraHW30BHIBATH
medcTBo
SPYAUPOBAHHBIX
00ydJaronuxcs Haj
150:¢
HEYCIEBAIOIUMHU
OJIHOKJIACCHUKAaMH,
Jaroree
0o0ydJaronuMcs
COILIMAIBLHO
3HAYUMBINA OIILIT
COTPYTHUYECTBA U
B3aMMHOU ITOMOIIN
yCTaHABIIUBATh
JIOBEPUTEITHHBIE
OTHOIICHHS MEKTY
yaUTeNIEM U
00yJaronIMMucs,
CIOCOOCTBYIOIIHNX
MMO3UTUBHOMY
BOCIIPHUSITHIO
YYaIAMHUCS
TpeOboBaHUH 1
MPOCHO YIUTEIIs,
moOyX/1aTh
00ydJaronuxcs
CcOo0JIr01aTh Ha
ypoke
0OIIeTIPUHSATHIE
HOPMBI TTOBEJICHUS,
npaBujia OOIEHUS
CO CTapUIUMH
(yaurensimMu) u
CBEPCTHHKaMH
(oOyJarommmucs);
MPUBJIEKATh
BHUMaHHE

https://m.edsoo.ru/ff0c7018

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7126

bubmmoreka [{OK
https://m.edsoo.ru/ff0c72c0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTB
AIIEKTPUUYECKOTO TOKA.
3akoH Jxoyns-JleHua

58

3akon Oma Jyist TOJTHOM
(3aMKHYyTOI)
AIEKTPUYECKOM LICTIH.
Kopotkoe 3ambikaHue.
JlabopaTtopHnas pabota
«M3mepenune DJ1C
HMCTOYHUKA TOKA U €T0
BHYTPEHHETO
COTIPOTHBIICHUS)

59

ONeKTpOHHAas
IIPOBOMMOCTb TBEPIBIX
METAJJIOB. 3aBUCUMOCTb
CONIPOTHBIICHHSI METAJIJIOB
OT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTh

60

DIJIEKTPUYECKUU TOK B
Bakyyme. CBolcTBa
AIIEKTPOHHBIX ITYYKOB

61

[TonynpoBogHUKH, UX
coOCTBEHHAsI U IPUMECHAs
MpOBOIUMOCTh. CBOMCTBA
p—n-miepexoa.
[ToaynpoBOTHUKOBBIE
PpUOOPHI

62

DIEeKTPUYECKUH TOK B
pacTBopax M pacruiaBax
AIEKTPOJIUTOB.
DIEeKTPOTUTHICCKAS
JMCCOLIMAIUs. DIEKTPOJIN3

63

DNEeKTPUUYECKUH TOK B
razax. CaMoCTOSITeIbHBIN
1 HECAMOCTOSITEIIbHBIN
paspsa. Monnus. [1na3ma

64

DnexTpuueckue mprudopbl

0o0yyJaronuxcs K
[IEHHOCTHOMY
ACTICKTY U3YJaeMbIX
Ha YpOKE SIBJICHUMH,
IIOHATUM, IPUEMOB
WHUIIUUPOBATH
00yJaronuxcs K
00CYXICHHIO,
BBICKA3bIBAHUIO
CBOET0 MHCHWSI,
BBIPA0OTKE CBOETO
OTHOIICHHS T10
TIOBOTY
MoJTy4aeMoil Ha
YPOKE COIHAITBHO
3HAYMMOU
uH(popMaun
yCTaHaBIUBAaTh
JOBEpUTETbHbBIE
OTHOUICHUS MEXKITY
YUUTENEM U
00yJaronIuMucs,
CIOCOOCTBYIOLIUX
MO3UTUBHOMY
BOCITPUATHUIO
yUalIMMHUCs
TpeboBaHUH 1
poChO yuuTens
MPUBJIEKATh
BHUMaHUE
oOyuarouxcs K
obcyxxaaemMoii Ha
ypoke
uHpopManuy,
AKTUBH3AIUU
MO3HABaTEIHHON
JeSITEeNIbHOCTH
oOyuarommxcs;

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7838

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

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

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

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

bubnmoreka [JOK



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

U YCTPOMCTBA U UX noOy>K1aTh https://m.edsoo.ru/ff0c86fc
MPAKTUYECKOE 00yyJaronuxcs
npumenenue. [Ipasuiia coOmroaaTh Ha
TEXHUKH 0€30MaCHOCTH YPOKE TIPHHIIHITHI
65 O06o0marmuii ypok 1 y4eOHoi bubnmoreka [JOK
«DIIEKTPOIMHAMUKA» ANCHHUTIINHBL X https://m.edsoo.ru/ff0c88be
KonTponbHas paboTa mo CaMOOpTaHH3aLHH,
TeMe «DIeKTPOCTaTHKA. OpraHH30BBIBATE
66 ToCToSHHE 1 pabory bu6mnoreka LIOK
DIIEKTpUUECKHii TOK. Toku 00yJaronuxcs ¢ https://m.edsoo.ru/ff0c8a8a
B Pa3IMYHBIX CPEIax» gg;{?ﬁfx&o
Pe3epBHbIi ypoK. N
67 KOH’II“) OJ'II)H;IS? abora 1o 1 uHopmatHet mo Bubmiorexa LIOK
133 P " oBoxy https://m.edsoo.ru/ff0c8c56
TeMe "DIeKTpoAuHAMHUKA MoJIy4yaeMoi Ha
YpOKE COIHAILHO
Pe3epBHbIi ypok. 3Ha4nMon
68 O6ogma10m}1,/1p171 YPOK TI0 1 HH(popMaLmH — E H6H/P/10Te(1;a HO/IﬁfO af6
ttps://m.edsoo.ru/ft0c816c
Temam 10 K1acca obcyxaats,
BBICKa3bIBaTh
MHEHHUE.
OBIIEE KOJIMYECTBO 63

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoauyecTBO yacoB JleATeIbHOCTD
No yuuTes TMara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonTtpoubHbie IIpakTuyeckue ¢ yuéTom o0pa3oBaTe/ibHbIE
n/n Bcero U3y4eHust
padoThI padoTsI MpPOrpamMmbl pecypcbl
BOCITUTAHUSA
IlocTosHHEBIE MAarHUTEI U UX YcranaBiuBarth
B3amMoJieiicTBre. MaraHuTHOE OBEPUTEIILHBIC
1 ToJIe. BiKTOp MarHuTHOU 1 f)[THOgJeHHﬂ MEXIY bubmmorexa LJOK
https://m.edsoo.ru/ff0c9778
UHIYKIUU. JInaumn YUUTEIEM U
MAarHUTHOM MHAYKIIUH 00yJaronmmMucs,
MarsuTtHO€ noJie IPOBOJHUKA CIIOCOOCTBYIOIIHX
) ¢ TokoM. OmBIT DpcTena. 1 [NO3UTUBHOMY bu6mmoreka [IOK
BzanmoneiicTeue BOCIIPHATHIO https://m.edsoo.ru/ff0c98fe
MPOBOJTHUKOB C TOKOM yqanuMucs
JlabopaTtopHnast pabota TpeboBaHuii n
3 «M3ydyenne MaraHuTHOTO IOJISt 1 1 MpOCKO yuuTens, E H6J.I/I;IOT6(I; 2 HO/IEfO 98f,
KATYIIKH C TOKOM» MIPUBJICKATH ttps://m.edsoo.ru/ft0cH38fe
- BHHMAaHUE
JleiicTBE MarHUTHOTO TTOJIS 0By HAIOMHXCA K
Ha MPOBOJIHUK ¢ TOkOM. Cuia HEHHOCTHOMY
4 Awmriepa. JlabopaTopHas 1 1 ACTIEKTY H3ydaeMBIX bubnuoreka [IOK
pa(éom «UccaenoBanue Ha ypoKke SBJICHHI, https://m.edsoo.ru/ff0c9ac0
e CTBUS IOCTOSHHOTO MOHSTHIL, TIPHEMOB
Mal:HI/ITa Ha PaMKy C TOKOM» WHHIIHUPOBATH
HeI/ICTBI/Ie MArdmuTHOTI'O IIOJIA 06yan'OH_II/IXCﬂ K
Ha IBHK FOCsI
5 3apI$[[>KeH§)J/IIz yactuny. Cuna 1 gg%ig;g;ﬁm Erbmiorexa LJOK
https://m.edsoo.ru/ff0c9df4
Jlopenma. PaboTa cuib CBOErO MHEHHS,
Jlopenna BBIPaOOTKE CBOETO
DJIEKTpOMarHuTHas OTHOIIIEHUS TI0
nHaykuus. [lotok BekTopa MOBOAY
6 MarHutHoM uHaAykuuu. IC 1 [0JIy4aeMoOM Ha
WHJYKIUU. 3aKOH YPOKE COLIMAIBHO
3JEKTPOMArHUTHON 3HAUYNMOM
uHaykuuu Papajes uH(pOopMaIIun
7 JlaboparopHas paboTa 1 1 IIPUBJICKATD bubnunoreka [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

«HccaenoBanue sIBJICHUS
3JEKTPOMArHUTHO N
WHIYKIAW

NuayKTUBHOCTB. SIBIEHUE
camounaykuuu. IJC
CaMOMHJIyKIIMH. DHEPrus
MAarHUTHOTO TIOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE
mnoJie

TexHuueckne ycTpoicTsa u
UX IPUMEHEHUE: IOCTOSTHHBIE
MAarHHUThbI, dJIEKTPOMArHMTHI,
AJIEKTPOJIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX
YaCTHUL, THAYKIIHOHHASI I€Yb

10

O6006maromuit ypok
«MarsuTtHoe€ nozJe.
DJIEKTpOMarHuTHas
VHYKLUS

11

KonTtponbHas padoTa o Teme
«MarHnuTtHoe 1noe.
DJIEKTpOMarHuTHas
WHIYKIIHS

12

CBOOOIHBIE MEXAaHUYECKUE
kojebanus. 'apmoHnyeckue
KojeOaHus. YpaBHEHHUE
rapMOHUYECKHX KOJeOaHui.
[IpeBpaiieHue >HeprUn

13

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MEpUO/1a MAJIBIX KOJIeOaHHI
rpy3a Ha HUTU OT JUTUHBI
HUTHU ¥ MacChl Tpy3a»

14

KonebarenbHbIH KOHTYD.
CBo0OoubIE
AIIEKTPOMATrHUTHBIE
KoeOaHusA B UACAIBHOM

BHUMaHUE
00yJaronuxcs K
00cyx1aemMoit Ha
ypOKe
uHpOopManuy,
AKTUBH3AIUU
MM03HABATEJIbHOMN
JESTSIIbHOCTH
00yJaronuxcs;
noOyX1aThb
00ydJaronuxcs
co0Ir0IaTh HA
YpOKE TTPHHIIHITHI
yaeOHOI
JUCITUTUTAHBI |
CaMOOPTaHU3AIINN;
OpPTraHW30BHIBATH
paboty
00ydJaronuxcs ¢
COILIMAJILHO
3HAYUMOU
uHpopmarmeit o
MOBOJTY
MoJly4aeMoil Ha
YpOKE COLIMAIILHO
3HAYMMOU
uHpopMmaruu —
00CYyX1aTh,
BBICKA3bIBaTh
MHEHHUE;
MPUMEHSTH Ha
ypoke
UHTEPAKTUBHbBIC
(dopMBbI pabOTHI €
oOy4aronuMucs:
TUCKYCCHH,
KOTOpBIE JAtOT
oOyyaromumcs

https://m.edsoo.ru/ff0cal 50

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

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

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

K0J1e0aTeIbHOM KOHTYpE.
AHanorust Mexay
MEXaHUYECKUMU U
AIIEKTPOMATrHUTHBIMH
KOJIe0aHNIMHU

15

®opmyna TomcoHa. 3aKoH
COXpaHeHI/Iﬂ 3HepFI/II/I B
HAeaIbHOM KoJe0aTeIbHOM
KOHTYpE

16

[IpencraBnenue o
3aTyXarolux KojaeOaHusX.
BeiHyX1€HHBIE
MEXaHUYEeCKue KoyeOaHusl.
Pesonanc. BemyxaeHHbIE
AJIEKTPOMAarHUTHBIE
KojeOaHus

17

[IepeMeHHBIN TOK.
CunycongaibHbIN
MepeMEHHBIA TOK. MOIITHOCTh
MIEPEMEHHOTO TOKA.
AMIUTUTYTHOE U
JEUCTBYIOLIEE 3HAUYECHUE CUJIBI
TOKA Y HANPSKEHUS

18

Tpancdopmatop.
[TpousBojcTBO, IEepeaaya u
noTpeOICHNE DICKTPUICCKON
SHEPrHH

19

YCTpONCTBO U MPAKTHYECKOE
MIPUMEHEHHE AIIEKTPUIECKOTO
3BOHKa, FeHepaTopa
MIEPEeMEHHOTO TOKa, TMHUMA
aNeKTponepeaay

20

DKOJIOTUYECKUE PUCKU NIPU
IIPOU3BOJICTBE
anekTposHepruu. Kynerypa
UCIOJIb30BAHUS
IEKTPOIHEPIHH B

BO3MOYHOCTh
nproOpeCTH OMBIT
BEJICHUS
KOHCTPYKTHBHOTO
Jraora
MPUMCHSITH Ha
ypoke
UHTEPAKTHBHBIC
(dbopMbI paboTHI C
00yJaronIMMuUCS:
BKITIOUCHUE B YPOK
UTPOBBIX TPOIICIYP,
KOTOPBIC IOMOTAIOT
YCTaHOBJICHHIO
T0OpoKenaTeTbHO M
aTMocdepsl BO
BpeMs ypoKa
WHULUUPOBATH
00ydJaronuxcs K
00CYXICHHIO,
BBICKa3bIBAaHUIO
CBOEro MHEHHS,
BBIPAOOTKE CBOETO
OTHOIICHHUS T10
MOBOJTY
MoJly4aeMoil Ha
YpOKE COLIMAIILHO
3HAYUMOU
uHpopmarun
MPUBJIEKATh
BHUMaHUE
oOyuarouxcs K
obcyxxaaemMoii Ha
ypoKe
uHpopManuy,
AKTUBH3AIUU
MO3HABATEIHHON
JESITEeNIbHOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/ffl0cb9c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

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

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



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

HOBCEIHEBHOU KU3HU

21

MexaHu4eCKue BOJIHBI,
YCIIOBHS PACIIPOCTPAHECHMUS.
[lepuoa. CxopocTh
pPacIpOCTpaHEHHUs U IIMHA
BOJIHBL. [lonepeunsie n
IIPOJI0JIbHBIE BOJIHBI

22

3ByK. CKOpOCTH 3ByKa.
I'pomkocTs 3ByKa. Beicota
ToHa. TemOp 3ByKa

23

DNeKTPOMarHUTHbHIE BOJIHBI,
HX CBOMCTBA U CKOPOCTb.
[IIkayia 3MeKTpOMarHUTHBIX
BOJIH

24

[TpuHIIUTIB paTnOCBS3U U
TeneBunenus. Pa3surue
CPEACTB CBSI3H.
Pagnomoxamus

25

KontponbHas padoTa
«Konebanus 1 BOJTHBD)

26

[IpssmonuneliHnoe
pacrpocTpaHeHHE CBETa B
OJHOPOJIHOM cpeie.
ToueuHbI UICTOUYHHK CBETA.
JIyu cBeta

27

OTtpaxeHue cBeTa. 3aKOHbI
OTPa)KEHHUS CBETA.
[TocTpoenne u3o00pakeHUN B
IIJIOCKOM 3€pKajie

28

IIpenomnenue ceera. [lonHoe
BHYTPEHHEE OTpPaXKEHUE.
IIpenenbHbIA yroi noJIHOTO
BHYTPEHHETO OTPAKECHHUS

29

JlaGopaTopHas pabora
«M3MepeHne nokaszares
IIPETOMIICHHUS CTEKIIa»

00yyJaronuxcs;
noOy>K1aTh
00yJaronuxcs
cobio1aTh Ha
YpOKE TIPHHIIHITHI
yaeOHOU
JUCITUTUIAHBI |
CaMOOPTaHU3AIINY;
OpTraHW30BHIBATH
paboty
00yJaronuxcs ¢
COIMAITEHO
3HAaYUMOM
uH(popmanuen o
TTOBOJTY
MoJTy4aeMoil Ha
YpOKE COIHAITLHO
3HAYUMOU
nHpopmaruu —
00CyX1aTh,
BBICKa3bIBaTh
MHEHHUE;
MPUMEHSTH Ha
ypoke
UHTEPAaKTUBHbBIC
dbopmbI pabOTHI C
00yJarOIIUMUCS:
JMCKYCCHH,
KOTOpBIE JAtOT
oOyuaromumcs
BO3MOYKHOCTh
MPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHBHOTO
ranora
MPUMEHSTH Ha

ypOKe

bubmmoreka [{OK
https://m.edsoo.ru/ff0cca54

bubmmoreka [{OK
https://m.edsoo.ru/ff0cccOc

bubmmoreka [{OK
https://m.edsoo.ru/ff0ccfel

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc618

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd350

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd716

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

30

JInn3sel IlocTpoenue
M300paXeHU B INH3E.
®opmysia TOHKOH JIMH3BL.
YBenuueHue JUH3bI

31

JlaGoparopras pabota
«MccnengoBanue CBOMCTB
M300paXKEHUH B JIMH3AX)

32

Hucnepcus cera. CosxxHBIN
cocTaB Oenoro cBera. L[BeT.
JlabopaTtopHnast pabota
«Habnronenue nucnepcuun
CBETa»

33

WnTepdepennus crera.
Judpakuus cera.
JlndpakuroHHas pemeéTka

34

[TonnepedHOCTH CBETOBBIX
BoJiH. [lossspusanus ceera

35

OnTuyeckue MpruOOPHI U
YCTPOMCTBA U YCIOBUS UX
0€301acHOTO IPUMEHEHUS

36

['panuIpl MPUMEHUMOCTH
KJIACCUYECKOW MEXaHHUKH.
[Toctynatel cnenuaibHOU
TEOPHUH OTHOCUTEIIbHOCTH

37

OTHOCUTENIHLHOCTD
OJHOBPECMEHHOCTH.
3aMe,Z[J'IeHI/Ie BpEMCHHU H
COKpalllCHUC JINMHbI

38

9Hepr1/m " UMITYJIBC
peJ'IHTI/IBI/ICTCKOI/IV YaCTHUIIbI.
CBs13b MaccCHhI ¢ BHCPFI/ICI/I"I/I
HUMITYJIBCOM. 3Hepr U TIOKOA

39

KonTtponsHas padorta
«Omnrtuka. OCHOBEI
CHelUaIbHON TEOpUHU
OTHOCUTEIBHOCTH

WHTEPAKTUBHBIC
¢dopmBbI pabOTHI €
00yJaronIMMuCs:
BKITIOYEHHUE B YPOK
UTPOBBIX MPOILIETYD,
KOTOPBIE IOMOTAf0T
YCTaHOBIICHUIO
JT0OpoKeNnaTeTbHO N
aTMocQepsl BO
BpeMs ypoKa
[IpumensTs HA
ypOKe
WHTEPAKTHBHBIC
¢dbopMbI paboTHI €
00yJarOIIUMUCS:
yueOHbIe
JICKYCCHH,
BUKTOPHHBI,
HACTOJIbHBIE UTPHI,
pOJIEBBIE UTDHI,
y4eOHbIE TTPOCKTHI,
OpraHU30BBIBATH
medcTBO
MOTHBUPOBAHHBIX
00ydJaronuxcs Haj
ux
HEYCIEBaIOIUMU
OJ/IHOKJIACCHUKaMH,
Jarolee
oOyJaromumcs
COIMAIILHO
3HAUYUMBII OTIBIT
COTpYIHUYECTBA U
B3aMMHOM TTOMOIIIH;
WHUIIUUPOBATH U
MOIJICPKUBATH
HCCIIEIOBATENHCKYIO

bubmuoreka [JOK
https://m.edsoo.ru/ff0cddl e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

bu6moreka [IOK
https://m.edsoo.ru/ff0cf02e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cfa42

bubnuoreka [JOK
https://m.edsoo.ru/ff0cfc68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf6{0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

40

®otonsl. ®opmyna Ilnanka.
DHeprusi 1 UMITyJIbC POTOHA

41

OTKpbITHE U HCCIIEI0BAHNE
dotorddekra. OnbiTer A. I
CroneroBa

42

3akoHsl hoTodPdeKTa.
VYpaBHeHue DuHIITEHHA IS
dbotorddexra. «KpacHas
rpaauiay Gororddexra

43

JaBnerune cBeta. OnbITh 1.
H. JIeOeneBa. Xummueckoe
JNIEUCTBUE CBETA

44

TexHnueckne ycTpoicTsa u
MIPaKTUYECKOe MPUMEHEHUE:
dboToreMeHT, (OTOIATIHK,
coJiHeuHas Oartapes,
CBETO/IMOJ

45

Pemrenue 3amay mo reme
«IIIeEMEHTHI KBAaHTOBOH
ONTHUKI

46

Mopens atoma ToMcoHa.
OmneiTel Pe3epdopaa mo
PACCESIHUIO 0.-YaCTHII.
[InanerapHasi MOJeJIb aTOMa

47

[Toctynatel bopa

48

N3nyuenue u nornouieHue
(hOTOHOB MpH TEepexo/ie
aToMa C OJTHOTO YPOBHS
SHEpPruu Ha Apyrou. Bumsl
CIIEKTPOB

49

BoiHOBEIE CBOMCTBA YaCTHIL.

Bouns! ne bpouTs.
KopnyckynsapHO-BOIHOBOW
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

EeITEIBHOCTD
o0yJaronxcs B
pamMKax peai3aiuu
AMU
WH/IMUBUYAIbHBIX
TPYIIIIOBBIX
HCCIIEN0OBATENLCKAX
MIPOCKTOB
peaT30BHIBATH
BOCIINTATEILHBIE
BO3MOKHOCTH B
Pa3TUYHBIX BHJIAX
EeATEIbHOCTH
00ydJaronuxcs co
CIIOBECHOM
(3HAKOBOI)
OCHOBOW: CIIyIlIaHHE
W aHaIn3
BBICTYIIJICHU
CBOMX TOBAPHIIIEH,
WHUIUUPOBATH U
TIOJIJICP)KUBATH
HCCIICIOBATEIILCKYIO
EeITEIBbHOCTD
00ydJaronuxcs B
paMKax pealii3aiyu
AMU
UHMBUIYAIbHBIX U
IPYIIOBBIX
HACCIIEN0OBATENLCKUAX
IIPOEKTOB, YTO JIACT
oOyuaromumcs
BO3MOKHOCTD
npHOOPECTH HaBBIK
TeHepUPOBAHUS U
odopmIIeHHS
COOCTBEHHBIX UIEH,

bubmuoreka [JOK
https://m.edsoo.ru/ff0cfel 6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cffc4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d015¢

bubmmoreka [{OK
https://m.edsoo.ru/ff0d04a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d091a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8



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

50

OTKpbITHE PAIUOAKTUBHOCTH.

OmnbiThl Pesepdopaa mo
OIIPE/ICIICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYUCHUS

51

CaorictBa anbda-, 6era-,
FaMMa-I/I?:JIy‘-IeHI/I?I. BJII/IFIHI/IC
paZ[I/IOC’lKTI/IBHOCTI/I Ha )XUBBIC
OPraHU3MBbI

52

OTKpbITHE IPOTOHA U
HeuTpoHa. M3oronsl. Anbda-
pacnan. DJIeKTPOHHBIW U
MTO3UTPOHHBIM OeTa-pacmal.
l'amma-u3iydeHue

53

DHeprus CBS31 HyKJIOHOB B
sape. SIaepHble peakum.
SAnepHbIN peakTop.
[Tpo6meMbl, TEPCTIEKTUBHI,
9KOJIOTUYECKHE ACTIEKTHI
SIICPHOU SHEPTETUKHU

54

DneMeHTapHbIE YaCTHIIHI.
OTKpBITHE TTO3UTPOHA.
Mertoapl HAOIOAEHUSA U
PEruCTpaIy 3JIEMEHTAPHBIX
yactuil. Kpyrisiii cton
«DyHIamMeHTaIbHbIE
B3auMoaeucTBUd. EquHCTBO
(bM3UYECKOU KapTUHBI MUPAY»

55

Bun 3B€31H0r0 Heba.
Co3sBes3nus, sipKue 3BE371bl,
IUIAHETHI, KX BHAUMOE
nBrokenne. CoaHeyHas
cucTeMa

56

Connue. ConHeunas
aKTUBHOCTH. VICTOUHHK
sHepruu CoJiHLA U 3BE3]

57

3BE3/IbI, NX OCHOBHBIC
XapaKTePUCTUKH. 3BE3/bI

OpPTraHW30BHIBATH
medceTBo
SPYAUPOBAHHBIX
00ydJaronuxcs Haj
150:¢
HEYCIEBAIOIUMHU
OJIHOKJIACCHUKAMH,
Jaroree
0o0ydJaronuMcs
COILIMAIBLHO
3HAYUMBINA OIILIT
COTPYTHUYECTBA U
B3aMHOU ITOMOIIN
yCTaHABIIUBATh
JIOBEPUTEITHHBIE
OTHOIICHHS MEKTY
YUUTEJIeM U
00yJaronIMMucs,
CIOCOOCTBYIOIINX
MMO3UTUBHOMY
BOCIIPHUSITHIO
YYaIAMHCS
TpeboBaHUH 1
MPOCHO YUUTEIIs,
moOyX/1aTh
00yyJaronuxcs
Cco0JIr01aTh Ha
ypOKe
0OIIeTIPUHSATHIE
HOPMBI TTOBEJICHUS,
npaBujia OOIEHUS
CO CTapUIUMH
(yaurensimMu) u
CBEPCTHHKaMU
(oOyJarommmucs);
MPUBJIEKATh
BHUMaHHE
oOyuarouxes K

bu6mmoreka [{OK

https://m.edsoo.ru/ffl0d0fd2

bubmmoreka [{OK

https://m.edsoo.ru/ff0d1162

bu6moreka [IOK

https://m.edsoo.ru/ff0d1356

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

TJIaBHOW
[10CJIE0BATEIBbHOCTH.
Buyrpennee ctpoeHue 3B€31.
CoBpeMeHHbIE
MPEACTABJICHUS O
MIPOUCXOKACHUH U SBOJIIOLINH
Conniia u 3B€311

58

Mneunsin [Iyre — Hama
T'anaktuka. Ilonoxenne u
neroxkenne CoJtHia B
TI'anaktuke. I'aakTHKH.
UYepuble apIphl B AApax
TaJIaKTHK

59

Bcenennas. Pa3z6eranue
ranakTuk. Teopus bosbmoro
B3pbIBa. PenmkToBoe
n3nydyeHue. MeraranakTuka

60

Hepemennsie mpoo6ieMbl
aACTPOHOMHH

61

KontponbHas padota
«DNEeMEHTBI aCTPOHOMUH U
acTpOo(PU3UKNY

62

O6o06maromuii ypok. Poib
(bM3UKH U ACTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOMH,
COLIMAJILHOM U dTUYECKOU
chepax nesaTeIbHOCTH
YyeJloBeKa

63

O6o6maromuit ypok. Pons u
MecTO (PM3UKH U aCTPOHOMHUH
B COBPEMEHHOU HAay4HOU
KapTUHE MHpa

64

O6o6uaromuit ypok. Posb
¢bu3MuecKoit TeopHn B
(dbopmMupoBaHUU
IpEACTaBICHUN O

[IEHHOCTHOMY
ACTICKTY U3Y4aeMbIX
Ha ypOKeE SIBJICHH,
IIOHATUM, IPUEMOB
WHUITUUPOBATH
00yJaronuxcs K
00CYXICHHIO,
BBICKA3bIBAHUIO
CBOET0 MHCHWSI,
BBIPAOOTKE CBOETO
OTHOIICHHS IO
MIOBOTY
MoJTy4aeMoil Ha
YPOKE COIHAITBHO
3HAYMMOU
uH(popMaun
yCTaHABIIUBATh
JOBEpUTETbHbBIE
OTHOUICHUS MEXKIY
YUUTENEM U
00yJaronMMucs,
CIOCOOCTBYIOIIHNX
MO3UTUBHOMY
BOCIPUSATHIO
YyUalIMMHUCS
TpeboBaHUH 1
POChO yuuTes
MPUBJIEKATh
BHUMaHUE
oOyuarouxcs K
obcyxxaaemMoii Ha
ypoke
uHpopmarumy,
AKTUBH3AIUU
MO3HABaTEIbHON
JESITEIbHOCTH
oOyyaromuxcs;
noOyXx/1aTh




¢bu3nvecKoil KapTHHE MUpa

65

O6o06maromuii ypok. Mecto
(bu3NIEeCKON KapTUHBI MHpa B
00I1eM psiTy COBPEMEHHBIX
€CTECTBECHHO-HAYUHBIX
MPEJCTABICHUI O IPUPOJIE

66

PesepBHbIi ypok. Marautnoe
noJjie. DIeKTPOMarHuTHaS
UHIYKLHS

67

PesepBHblIil ypok. OnTuka.
OCHOBBI cHEIMATILHOM
TEOPUU OTHOCUTEIIHOCTH

68

Pesepnslii ypok. KBantoBas
¢dbu3uKa. DIeMEHTHI
ACTPOHOMHUHU U aCTPOPHU3UKH

0o0yyJaronuxcs
co0moaTh Ha
YpOKE TIPHHIIHITHI
yaeOHOU
JUCHUTIIAHBI 1

caMoOOpraHru3aluu.

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

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Gusuka, 11 knacc/ Maxumes I'.J1., bByxosues b.b., Yapyrua B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Coopnuk 3anau no ¢usuke 10-11 xkmace. O.U. I'pomriena (k yueOHukam I'. 4.
MsxkumeBa u 1p. «duszuka. 10 kinacey, «dusuka. U kimaccy)

®duswmka. 10 knacc. Meroaudeckoe mocobue kK yaueOnnkam Msikumiesa 1.4,
CunsikoBa A.3.

®uzuka. 10 knacc. ba3zoBelil ypoBeHb. MeTonnueckoe nocobue (aBrop B. A.
KacbsiHoB).

®usuka. 10 knace. Jupaktuuyeckue KapTouku-3aganus (aBTopsl M. A.
Vakos, K. M. Yuiakos).

®dusmka. 11 kmacc. Meroaudeckoe mocodue kK yaeOHnkam Msikumiesa 1.4,
CunsikoBa A.3.

®usuka. 11 knacc. ba3zoBslil ypoBeHb. MeTonueckoe nocodue (aBrop B. A.



KacpstHoB).
®usuka. 11 knacc. Jlugaktuueckue KapTouku-3aganus (aBTopsl M. A.

VYmakos, K. M. Yiakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
http://college.ru/fizika/
http://fcior.edu.ru

http://festival. I september.ru/articles/
http://kvant.mccme.ru/
http://markx.narod.ru/pic/
http://nano-edu.ulsu.ru
http://school-collection.edu.ru
http://www.all-fizika.com/
http://www.e-science.ru/physics
http://www.fizika.ru
http://www.physics.ru/

http://www.school.mipt.ru
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