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HHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o ¢usuke 0a30BOro ypoBHsS Ha YpPOBHE CPEIHEro oOLIero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeIbHBIX  OpraHum3anusx Poccuiickoii ~ dDenepanuu,
peaTn3yIoX OCHOBHBIE 00pa30BaTeIbHbIC TPOTPAMMBI.

Copnepxanue nporpamMMbl 10 (U3MKE HampaBleHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATENbHOCTHOrO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM OI'OC COO k mIaHUpyeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEaTU3alMM MEXKIIPEIMETHbIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMH YUEOHBIMH IpenMeTamMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4YeHUs (U3UKU HA YpPOBHE CpeJHero oOIiero oopa3zoBaHus, IJIaHUPYEMble
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METaNpeAMETHbIE, NpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e I[UIAHUpPYEMbIE PE3yNbTaThl OCBOECHUS Kypca (pu3Mku Ha Ga30BOM ypOBHE, B TOM 4YHCIE
IpeIMETHBIC PE3YNIbTATHI 10 TO1aM O0YUYCHHUS;
e cojepxaHue yyeOHoro nmpeamera «Pu3nkay» 1o rogam o0yueHus..

®du3nka Kak Hayka 0 HanboJiee 00MUX 3aKOHAX MPUPOIBI, BEICTYIIAs B KA4eCTBE YIeOHOTO
npeaMeTa B LIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SBJICHUHN, U3y4aeMbIX
XUMHEH, Ouonorueit, gusmueckoir reorpadueir u actpoHoMuei. Mcnoab3oBaHWE W aKTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIlpelenseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTHl B cdepe DSHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IOJIYYEHHMsS] HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
INPUMEHSTh HAyYHbIH METOJI TO3HAHUS NPH BBIIOJTHEHUN UMHU y4eOHBIX MCCIIEIOBAHUH.

B ocHoBy kypca ¢usuku 1711 ypoBHS cpeHero oOmiero oOpa3oBaHUsl MOJO0XKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypC ABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKHUT MaTepuall U3 BCEX pa3JesioB (PM3UKHU, BKIIOUAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hell MaTepual Kypca GpU3NKH 00beTUHEH BOKPYT
¢uznueckux Teopuil. Bexymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BEUIECTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peanusanus mpenmnosiaraeT UCHOIb30BaHUE T'YMaHUTAPHOIO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTHYECKUMU MpoOIeMamMHu.

Hoes npuxnaonou nanpaenrennocmu. Kypce Gu3nku nmpeanoigaraet 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoesn sKonoeuzayuu peanusyercs TOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJep KaHus,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHUs Mpo0IeM palliOHaIbHOTO MPUPOJIOTIOIB30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE CpelHero oOIiero oOpa3oBaHMA
ABIAIOTCA (pu3nyeckue Teopuu ((HOpMUPOBAHHE TMPEACTABICHUN O CTPYKTYpe MOCTPOEHUs
¢usnueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



IPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CuCTeMHO-IATEbHOCTHBIN MOAX0] B Kypce (PU3MKHU peamn3yercs Mpekae BCero 3a CUET
OpraHu3aly SKCIIEPHUMEHTAILHON JeATeIbHOCTH oOydarouuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3NKe OOBEIUHEHBI B OOIIMIA CIIHCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBIISETCS Y4YaCTHUKaMH 0Opa30BaTENIbHOTO
npolecca UCXOos U3 0COOEHHOCTEH IUIaHUPOBAHUS U OCHalleHUs kabuHeta ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHMsl 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U IIOCTAHOBKY OIBITOB IIO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.

Bosnblioe BHUMaHue yaenseTcsl pelieHuIo pacy€THhIX U KadecTBEeHHbIX 3a1ad. [Ipu stom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4U C SIBHO 3aJJaHHON (PM3MYECKON MOJIEINbIO,
HO3BOJISIOIIME NPUMEHATh HM3YYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KakK W3 OJHOIO pasfelna
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3/eioB. [ KaueCTBEHHBIX 337a4 NPUOPUTETOM
SBISIIOTCSL 3aJaHMs Ha OOBSCHEHUE MpOTeKaHWs (U3MYECKUX SBJICHUH M IPOLIECCOB B
OKpYXKarollel >KU3HH, TpeOyromue BbIOOpa (PU3UUECKOW MOJEIH JJISi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TtpeboBaHuamu PI'OC COO k MaTepuasbHO-TEXHUUYECKOMY
obecrieyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTeCTBEHHO-HAYYHOro 1uKia. B kabunere
($U3HUKH T0JIKHO OBITH HEOOXOUMOE J1a00paTOPHOE 00OPYAOBAHUE IS BHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
00opyI0BaHue.

JleMoHCTpalMOHHOE 00OpynoBaHHe (opMupyeTcs B COOTBETCTBUM C INPUHIMIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ecrevyrBaeT MOCTAaHOBKY IEPEUYMCIEHHBIX B IpOrpaMMme Io
¢u3uKe KIIOUEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
AMIUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyJIOBaHME Ul YYEHHUYECKHX IMPaKTHUECKUX paboT (opMupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacdy€re OJHOrO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHMM AaHAJOTOBBIX M LU(POBBIX NPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 00LIEM 00pa30BaHUU SABISIOTCA:

e (opMupoBaHME HHTEpeca U CTpEeMJIEHUS OOyYalolmuXcs K HayyHOMY M3YUYECHHUIO
IPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

e Dpa3BUTHE TPEACTABICHUH O HAyyHOM MeETOJ€ TMO3HaHHs U  (QopMupOBaHUE
HCCJIEIOBATEILCKOIO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupOBaHHE HAyYHOI'O MHUPOBO33PEHHUS KaK pe3yjbTaTa M3yueHHs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUN OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3MUECKUX 3HAHUHU U
HAyYHBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE TNPEICTABICHUA O poiu (U3MKM JUIS PA3BUTHUS JAPYIHX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JlocTiwkeHne 3TuX Lejeid obecreunBaeTcs pelIeHHEeM CIEAYIOIIMX 3aJad B Ipoliecce
W3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIero 0opa3oBaHusI:

e MpUOOpPETeHHE CUCTEMBbI 3HAHUM 00 OOLMX (PHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, BKIIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (U3UKY, JIEKTPOAMHAMUKY, KBAaHTOBYIO
(GU3UKY U 2IEMEHTHI aCTPOPHU3UKY;



e (QopmupoBaHHME YMEHHUH TNPUMEHSATH TEOPETHUECKUE 3HAHUS i1 OOBACHEHUs
Gu3MYeCKUX SBJICHWM B TPUPOJE W JUIS TNPUHATHS MNPAKTHUYECKUX pEIICHUN B
MTOBCEHEBHOM KU3HU;

e OCBOCHHE CITOCOOOB PEIICHHS Pa3IMYHBIX 33]1a4 C SIBHO 33JaHHON (U3NYECKON MOJECIBIO,
3aJa4, IMOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE co3AaHue (U3UYECKON  Mopenw,
aJICKBaTHOW YCJIOBUAM 3a]1a4U;

e TMOHUMaHHE (U3MYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSAHUS HA OKPYKAIOUIYIO CPENY;

e OBJIQJICHHE METOJaMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U MPOBEACHUA (PUINYECKUX
IKCIIEPUMEHTOB, aHAIM3a U UHTEPIPETAIIMA UHPOPMAITIH, ONPEACTICHHS JOCTOBEPHOCTH
MOJIyYEHHOT' O pe3yJIbTaTa;

e CO3JIaHUE YCJOBUM ISl Pa3BUTHS YMEHHMN MNPOEKTHO-UCCIEIO0BATEIIbCKOM, TBOPUYECKOM
JIeATEIbHOCTH.

Ha usydenue ¢usuku (0a30BbIi ypOBEHB) Ha ypOBHE CpEIHEro o0Imero odpazoBaHUs
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
yaca B HEJICIIO).

[Ipennaraemslii B mporpaMme mo ¢pu3uke nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX PabOT
SIBIIICTCS. PEKOMCHJIOBAHHBIM, YYHTEIh JCJIaeT BBHIOOP MPOBEICHHS J1a00paTOPHBIX padboT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTENH 00YUaOLIUXCS.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupone. Haydnsle Meroasl moO3HaHUsA OKpyXKarolero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (u3nyeckux sBieHuil U nporeccoB. Hayunpie runore3sl. Ousznueckue
3aKOHBI ¥ TEOpUH. ["paHULIbI MPUMEHUMOCTH (HPU3HUYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.

Ponp m mecto ¢u3uku B (POpMHPOBAaHHUM COBPEMEHHON HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOM IESITETLHOCTH JIIOJICH.

Hemoncmpayuu: AnanoroBble U UU(GPOBBIE M3MEPHUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JaBuxkeHHE. OTHOCUTENIBHOCTb MeEXaHH4YecKkoro JBmxeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpefHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOpEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. ClokeHHe nepeMenieHul U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJHMHEHHOE OBUXKeHHe. ['padmku 3aBUCHUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMELICHUS MAaTEPUAIIBHONM TOYKH OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHu .

KpuBonuneriHoe naBwxeHue. J[BUKEHHE MaTe€pUaJbHOW TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas CcKopocThb. llepuon u
yacrora oOpanienus. LIeHTpocTpeMHUTeIbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA W NPAKTUUYECKOE MPUMEHEHHUE: CIUJIOMETp, JBUKEHUE
CHapsJ0B, LICTIHBIE U PEMEHHBIE NTEpEIadH.

Llemoncmpayuu

Mogenb cucteMsl OTCUETA, HIUTFOCTPALMS KHHEMATHYECKUX XapaKTEPUCTUK JBHUKEHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOGnronenue nBukeHus Tena, OpOIIEHHOT O MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepeHne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yyeHnne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS — MEXAY — HyTSAMH,  NPOMACHHBIMH  TEJIOM 324
NIOCJIEI0BATENIbHBIE PABHBIE IPOMEXKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBW)XXECHHMH C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3ydeHne ABMKEHUS IapUKa B BSI3KOM JKUJIKOCTH.

W3ydeHue ABMKEHUS Tea, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocuTenbHOCTH ['anunes. Ilepseiii 3akoH HeroToHA. MHEpUManbHBIE CHCTEMBI
OTCU€Ta.

Macca Ttena. Cumia. IlpuHuun cynepno3uuuu cwi. Btopoir 3akoH HeroTona st
MaTepuaibHON Touku. Tperuit 3akoH HproTOHA 111 MaTepUATIBHBIX TOYEK.

3akoH BceMupHOro tsroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl TpeHus (mokosi, ckojbxeHus, kadeHus). Cuna Tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Koappuuuent tpenus. Cuna conpoTuBiIeHUs
IIPU IBMKEHUH TEJIAa B )KUJKOCTH WM rase.



[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHE aOCOMIOTHO TBEPIOTO TeNa.

MoOMEHT cHJIBl OTHOCHUTENBHO OCHU BpauleHus. [lnedo cuibl. YcimoBus paBHOBECHs
TBEPJIOTO TENA.

TexHudyeckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOIUIUIHUKHA, JIBUKCHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME Macc B3aUMOJICUCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOpMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U NaJCHUU.

CpaBHeHME CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

YcnoBus paBHOBecus TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMKeHUs OpycKa MO HAKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKHHE M PE3MHOBOM
obpasrie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOLIET0 OCh BPALCHUS.

Tema 3. 3akonwl cOXpaneHus 6 MexaHuke

NmMiynbsc MatepuanbHON TOUKH (Tesa), CUCTEMbl MAaTEPHUAIBHBIX TOYEK. IMITyIIbC CHUITBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernyeckass sHeprus MarepuaabHOW TOUkH. Teopema 00 M3MEHEHHMHM KHHETUYECKOM
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHIMaNbHAsA SHEPTUs yOpyro AepOopMUPOBAHHOMN IPY>KUHBI.
[ToTennmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanpHBle W HEMOTEHIMANbHBIE CHIIBI. CBs3b pabOTHl HEMOTEHIMAIBHBIX CHI C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexos mOTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO H OOpaTHO.

Yuenuueckuiui sxkcnepumenm, n1abopamopmule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBI0 JABYX OJWHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI C M3MEHEHHUEM MEXaHWYECKOW JHEpPruu Tella Ha
MIpUMEPE PACTSHKEHUS PE3UHOBOTO JKT'yTa.
Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnogbl MOIEKYAAPHO-KUHEMUYECKOU meopuu

OcCHOBHBIE MTOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKOW TEOPHH M UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmwxkenme. uddys3us. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHII
BelecTBa. Mojenu CTpOSHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBONCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca u pazMmepbl moisiekyn. KoimuecTBo BemecTsa.
[TocTostnHas ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenscns.

Mogenbs uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKONW TEOPHH
UIeaNbHOTO ra3za. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeIHed KHHETUYECKOW JHEpruu
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TEIUIOBOTO JBMKeHUs vactun rasza. Illkama temneparyp KensBuna. ['a3oBble 3aKOHBI
VYpaBuenne MenneneeBa—Kuanelipona. 3akon JlanpToHa. M3ompoueccsl B HACaJIbHOM rase ¢
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacraBieHne U30MpoLECcCOB: U30TEPMa,
u30Xxopa, uzodapa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IIPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, 10Ka3bIBAIOLIME JUCKPETHOE CTPOEHHE BellecTBa, (oTtorpaduu MoJeKyll
OPraHUYEeCKUX COCIUHECHUM.

OmnbITh! 0 AU} PY3UH KUAKOCTEH U ra30B.

Mopnens OpOYHOBCKOTO JIBUYKEHHUSI.

Mognens onbiTa lllTepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Monens, niurocTpupyronast Ipupoy AAaBJICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Maccbl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MepeHHl o0bEma
KOMHAaTBI, 1aBJICHUS U TEMIIEPATypbl BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmonnHamuueckas cucrteMa. BHYTpEHHsA dHEpruss TEPMOJMHAMHYECKOW CHCTEMBI U
cnocoObl e€ u3mMeHenus. KoauuecTBo TenaoTel U pabota. BHyTpeHHss 3HEprust 0JHOATOMHOIO
UJICAIBHOTO ra3a. Bupl Temonepeayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHAs
TEIUIOEMKOCTB BelecTBa. KomyecTBO TEIIOTHI IPU TEIUIONEPEIaye.

[TonsitTue 006 agmabatHoM mpouecce. [lepBblii 3axkoH TepMmoauHamuKku. lIpumenenue
HEpBOro 3aKOHA TEPMOJMHAMUKU K H3oIpoueccaM. ['paduueckas uHTepnpeTanus padoTsl rasa.

BTopoii 3akon TepmoannamMuku. HeobpaTuMOCTh IPOLIECCOB B IIPUPO/IE.

Tennoble MauHbl. [IpyHIMIBL JelicTBUS TEMIOBBIX MalliuH. [IpeoOpazoBanus sHepruu B
TeIu1oBbIX MamnHax. Koagdunuent noneznoro aeictBus tersioBod MamuHbl. [ukin KaphHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW SHEpruM Teja MIpU COBEPIICHUH pPAOOTHI: BBUIET NMPOOKU U3
OyTBUIKM TOJ AEMCTBHEM C)XaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

W3meHeHne BHYTpeHHEHN aHepruu (TeMrepaTypsl) Tea Npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PaCUIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopnenu napoBoii TypOMHBI, IBUraTelsi BHYTPEHHETO CTOpaHusl, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoonvl

[Tapoo6pa3oBanue u kKoHAeHcalus. Vicrapenue u kunenne. AGCOIIOTHAS U OTHOCHUTEIbHAS
BJIQXKHOCTh Bo3/ayxa. HacelmeHHblil map. YaenbHas TeruioTa mapooOpa3oBaHMs. 3aBHCHMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucramnmuueckue u amopdHblie Tena. AHU30TPOINUS CBOMCTB KPUCTAJIIOB.
Kunkue kpucramisl. CoBpemeHHble MaTepuaibl. [lnmaBneHne m kpucraumsanus. Y IeiabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckne ycTpoWcTBa M NPAKTHUECKOE IPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KAIOPUMETpP, TEXHOJOTMH  IIOJIY4eHHS COBPEMEHHBIX MaTepHalloB, B TOM  YHCIIE
HAaHOMATEpPHAJIOB, © HAHOTEXHOJIOTUU.

Jlemoncmpayuu



CBolicTBa HaChIIIEHHBIX MapoOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

Habumronenne HarpeBaHus M IJIaBIEHUS KPUCTAUINYECKOTO BELLIECTBA.

JleMoHCTpanus KpucTauioB.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul

N3mepeHrie OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OnekTpuzauuss Teln. OIEKTpUYeckuil 3apsa. JlBa Buaa dJIEKTPUUYECKHUX  3apsJlOB.
[IpoBOIHUKY, TUBIEKTPUKH U ITOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TodeuHbll 31I€KTpUYECKMM  3apsi.
Onektpuueckoe mnoine. HampsoxéHHocTs snexkTpuyeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUYECKUX MOJIeH. JINHNKM HANPS)KEHHOCTHU IEKTPUUECKOTO MOJIA.

PabGora cun onexkrpocratmueckoro mois. [lotenunuman. PasHocTh  MOTEHIMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEKTpOEMKOCTh IIJIOCKOTO KOHJEHcATopa. JHeprus
3apsKEHHOIO KOHJIEHCATOPA.

TexHuueckue ycTpOCTBa M MPAKTUYECKOE IMPUMEHEHHUE: SJIEKTPOCKOIN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpPOB, KOHJIEHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyHHBIM PUHTED.

Jlemoncmpayuu

VYeTpoicTBO U IPUHLUI AEHCTBUS 3JIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEIL.

[TpoBOAHMKY B 3JIEKTPOCTATHUECKOM TOJIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JIN3NIeKTPUKHY B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIONaAW IUIACTHH,
PAacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUI[AEMOCTH.

OHeprus 3apsHKEHHOI0 KOHIEHCATOPA.

Yuenuueckuiui sxkcnepumenm, n1abopamopmule pabomoi

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannsiit Inekmpuyeckuit moxk. Toku 6 pa3iuunvix cpeoax

DJIEKTPUUYECKHUI TOK. YCIIOBUSI CYIIECTBOBAHUS 3JIEKTPHUUECKOrO TOKa. McTOuHMKHM ToKa.
Cwuiia Toka. [ToCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuuecKoe CONPOTHUBIICHHUE. VY nensHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota anexkTpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTD 37EKTPUIECKOTO TOKa.

DIEKTPOABMKYILAs CUJIa U BHYTPEHHEE COMPOTUBIECHUE UCTOYHUKA TOKA. 3akoH Oma st
MOJTHOM (3aMKHYTOM) AJIEKTpUIecKoi nenu. KopoTkoe 3amMpIkaHue.

DJIEKTPOHHAs MPOBOAUMOCTD TBEPABIX METAIUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAIJIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

DNeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBeHHass M TpUMECHas MPOBOJAUMOCTb MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [lonynpoBoJHUKOBBIE TPHOOPHI.

ONeKTpUYecKUi TOK B pacTBOpax M paciulaBax AJIEKTPOJIUTOB. DIIEKTPOIUTHYECKAS
JUCCOLUaIus. DINEKTPOIIN3.

DJIIeKTpHYECKHI TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSTENbHBINA pa3psia. MomHus.
I1na3ma.



TexHuueckue ycTpoicTBa U MPAaKTHYECKOE MPUMEHEHHUE: aMIIepMeTp, BOJIBTMETP, PEOCTar,
UCTOYHUKHA TOKa, DJIEKTPOHArpeBaTelIbHbIE MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHl U  (DOTOpPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTh CONPOTHUBIICHUSA LWIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIH
MIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMmemiaHHO€ COeTUHEHUE MPOBOTHUKOB.

IIpsiMoe u3MepeHue NIEKTPOABHKYILEH cuibl. KOpoTkoe 3aMbIKaHHME TrajabBaHHYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHEr0 COMPOTHUBIICHUSI.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3JIEKTPOIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTD BO3AYXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3ydeHne CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.

W3mepeHne  3lEKTPOABIDKYIIEH CHJIBI  HMCTOYHHMKA TOKA M €ro  BHYTPEHHETrO
COTPOTUBIICHUS.

Hab6monenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

N3yuenne kxypca ¢usuku 06azoBoro ypoBHs B 10 Kilacce OCYyHIECTBISICTCS C Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3C€H C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnuvle nouwsamusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAYyYHOTO IO3HAHUS:
sBIICHUE, HAy4YHbIH (akT, rumore3a, (Qu3uUecKas BEIMYWHA, 3aKOH, TEOPHs, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEINb, H3MEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl ypaBHEHHWH, JIMHEWHas (yHKUOUs, Mapadona,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYEeCKHe (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKJIECTBO, BEKTOPbl M MX MPOEKLIUU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBUKEHHE B KUBOUM mpupone, nudpgysus, ocMoc, TerooOMeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEMJIOBOE PABHOBECHE), DJICKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumusa: DTUCKPETHOE CTPOCHME BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, JKUAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBA METAJIOB, 2JIEKTPOIUTHYECKAs! JUCCOLMALNS, TaIbBaHUKA.

l'eocpaghus: BAaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3zoBaHue JIBUKEHUH C MCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHHMKE, TMOJIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXpPAaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JIBUraTellb BHYTPEHHEr0 CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJIEKTPOCTaTHYeCKas  3alluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.
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Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

ITocrositHHBIE MarHuThl. B3auMOIEHCTBHE IOCTOSAHHBIX MArHUTOB. MarHuTHoe ImoOJe€.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cynieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOU
nHAyKIMK. KapThHa TMHUM MarHUTHOM MHAYKLUU IOJIS IIOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1ojie INPOBOJHHUKA ¢ TOKOM. KapTuWHa JIMHMM MHIYKUUU MarHUTHOTO IIOJIA
JUIMHHOTO IPSIMOrO NMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE.

Cuna Jlopenua, €€ Moayiap M HampaBleHHE. J[BHKeHHE 3apsyKeHHOW 4YacTULbl B
OJIHOPOJJHOM MarHUTHOM noJie. PaGora cuisl Jlopenua.

SIBeHue DIEKTPOMArHUTHOM HMHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM HMHAYKIUH.
DNEeKTpOABMKYLIAs CHJIa MHAYKLIUU. 3aKOH 3JIEKTPOMAarHUTHOU nHAyKunu Papanes.

BuxpeBoe anexTpuueckoe mose. DJIEKTPOJIBMXKYIIAs CUIa HMHIYKIUU B IPOBOJHMKE,
JBUKYLIEMCS IIOCTYIIATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOABUIKYILAS CHJIA CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJIS1 KaTYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue YCTpONCTBA M IPAKTUUECKOE I[PUMEHEHHUE: IIOCTOSHHbIE MarHUTBHI,
3JIEKTPOMAarHUThI, YIEKTPOJABUIaTENb, YCKOPUTENIN YJIEMEHTAPHbBIX YaCTHILI, UHAYKIIMOHHAS T1E€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOT'O IIyYKa MAarHUTHBIM T1OJIEM.

JIuHMM MHIYKIIMY MarHUTHOTO IOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME PIEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTb 3JIEKTPOJABMKYLIEH CUJIBI MHAYKLIUU OT CKOPOCTH M3MEHEHHS MarHMTHOTO
MOTOKA.

SIBieHNE CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3y4eHre MarHUTHOT'O TIOJISl KaTYIIKH C TOKOM.

Hccnenoanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nea 5. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

KonebGarenbnast cucrema. CBoOOAHBIE MEXaHHMYECKHE KoyieOaHUsd. [ apMOHUYECKHE
kosnebanus. Ilepmon, wactora, amrumtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTtuueckuil MasTHUK. YpaBHEHHME TapMOHMUYECKUX Kojebanuid. [IpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJIECOAHUSAX.

Konebarenbupiii kKOHTYp. CBOOOMHBIE D3JIEKTPOMAarHUTHBIE KOJEOAHUS B HJICATLHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJOTHsl MEXIy MEXaHWYeCKMMU M 3JIEKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHUS! SHEPIrUU B HICAIBHOM KojeOaTelbHOM
KOHTYPE.

[TpencraBienue o 3aryxarouux KojeOaHUsX. BbIHyX1eHHbIE MexaHHMYecKue KoyieOaHusl.
Pe3onanc. BeiHyX€HHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHMUs.
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Ilepemennbiii Tok. CHHYCOMIANbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJTbI TOKA U HATIPSKEHUS.

Tpanchopmarop. [IpousBoncTBo, mepepaaya U MOTPEOIEHUE AIIEKTPUUYECKONW SHEPTUU.
OKOJIOTUYECKHE PUCKM MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa wucnonab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckue yCTpPOMCTBA M IIPAKTHUYECKOE INPHUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KojaeOaTeIbHON cucTeMbl (IPYKUHHBIN MM MaTeMaTH4eCKHit
MasITHUK).

HabGnronenue 3aryxarmomnmx Kojie0aHui.

HccnenoBaHue CBONCTB BbIHYK/IEHHBIX KOJeOaHUI.

Habmoienue pesonanca.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmumnorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc npu mociieoBaTENbHOM COEIMHEHHHM PE3UCTOPA, KATYIIKHM HHIYKTUBHOCTH M
KOH/JIEHCATOopa.

Mopeinb TUHUY 3IIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MaIIbIX KOJeOaHU Ipy3a HA HUTH OT JUIMHBI HUTH U
Macchl Ipysa.

HccnenoBanue mNEepeMEHHOrO0 TOKa B LENM M3 [OCIEAOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUmMHbLE 80JIHbL

MexaHnuueckre BOJIHBIL, yCII0BUs pactipocTpanenusd. [lepuon. CkopocTh pacnpocTpaHEHUs
u januHa BonHbL. [lomepeunble W mpononbHble BOJHBL MHTepdepeHuus u audpaxmus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBI. Y CIIOBUS M3JIY4EHMs 3JEKTPOMAarHUTHBIX BOJIH. B3aumHuas
opueHnranus BektopoB E, B, V B snexrpomarnutHoi BoiHe. CBOWCTBA 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)X€HWE, NpeJIoMJIeHUE, moiapu3anus, audpaxius, uHrephepeHius. CKOpoCTh
ANIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3MEKTPOMAarHUTHBIX BOJIH. [IpMeHEHHE SJIEKTPOMArHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMITBI paInoOCBA3H U TeleBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbl.

TexHuueckue yCTpoHCTBAa M IMPaKTUYECKOE NMPUMEHEHUE: MY3bIKaJlbHble€ MHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKAa B TEXHHKE W MEIULMHE, pajap, PaauONpUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-mneusb.

Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOJIO0JIbHBIX BOJH.

Konebmomieecs: Teo Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus: U NpeioMIIeHHs] MEXaHUUECKHUX BOJIH.

Ha6monenue nuatepdepeHu u AuGpaKkind MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYIOH M YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPaKEHUE, TMPEIOMIICHHE,
noJsisipu3anus, 1udpakuus, HHTepepeHIns.
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Tema 3. Onmuxa

I'eomerpuyeckas onruka. [IpsMonuHenHOEe pacpoCTpaHEHUE CBETA B OJTHOPOJHOM cpene.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHUs cBeTa. [locTpoeHue H300paKEHUH B IUIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHbI TpeJIOMJICHUST CBeTa. AOCONIOTHBIM  MOKa3arelb
npesnomienus. [lonHnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIl yron MNOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucniepcus cera. CiioxkHbIN cocTaB Oemmoro ceta. LIBer.

CoOuparomue W pacceuBaromie JIUH3bL. ToHKasg JsnH3a. DOKYCHOE pacCTOSHHUE U
onTHYeCKas cuiia TOHKOHM JIMH3bL. [locTpoeHne n3o0paxeHuii B cCOOMparOUX U PacCeUBAIOIINUX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F'€OMETPUUECKOM ONTHUKHU.

BonnoBas onrtuka. WaTepdepenmus cBera. KorepeHTHbIE WCTOYHHUKH. Y CIIOBUS
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cera. JudpakuuonHas pemérka. YciaoBHe HaONIOAEHUS TIABHBIX
MaKCHUMYMOB IpH MaJICHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoWcTBa M NPAKTHUYECKOE NPUMEHEHHE: O4YKH, Jiyma, (oTroamnmnapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTHKA, AU(PPaKIHOHHAS
peméTKA, OISAPOULI.

Jlemoncmpayuu

[TpsimonuHeHOE pacnpoCTpaHEeHUE, OTpaKeHHWE U MperoMieHue cBera. Onrudyeckue
IpUOOPHI.

ITonmHoe BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakKeHU B JTMH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Habmronenue nntepdepeHnnn cera.

Habmonenue nudpakiuu ceera.

HaGnronenue nucrnepcuu cBeTa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydeHue criekTpa ¢ HIOMOIIbIO AU(PPAKIIMOHHOMN PEIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Hab6mronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIBHOCTH

['paHuubl MPUMEHUMOCTH KIIACCMYECKOW MeXaHWUKHU. llocTymarel cnienuanbHOM TEeOpuu
OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTb MOJYJISI CKOPOCTH CB€Ta B BakKyyme, MPUHIIUI
OTHOCUTEIbHOCTH DWHIITEIHA.

OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKPAILIEHUE JITMHBI.

OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHIIbl. DHEPIUs MOKOSL.
Paszpnen 7. KBanToBas pusnka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®ortonsl. Gopmyna [Inanka cBsizu sHEPruM POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYJIbC
¢doroHa.

OtkpeiTue u wuccienoBanue Goroddpdexkra. Ombitel  A. [I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna 1 pororddexra. «KpacHas rpanuna» gporosddexra.

Jasnenune cBera. OnwiTe! [1. H. JIeGenena.
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XUMHAYECKOE NEUCTBUE CBETA.
TexHuueckne YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUe: (POToneMeHT, (OTOAATUHK,
COJIHEeYHast 6aTapest, CBeTOAHO/.
Jlemoncmpayuu
®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akOHOB BHeIIHEro GpoTtosddexra.
CBeToquoI.
Conneunas 6arapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pezepdopaa mo paccesHuto o -dactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. M3nyuenue u nornomeHue GOTOHOB IpU IEpexoae aToMa ¢
OJIHOTO YpOBHSl SHepruum Ha JApyro. Buasl cnektpoB. CHeKkTp YpOBHEH 3HEpPruuM aroma
BOZIOPOZA.
BousiHoBgie cBolicTBa yactull. Bosubl ne bpoinsa. KopnyckyiisipHO-BOJIHOBOM Tyanu3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.
TexHudyeckne yCTpPOMCTBA M INPAKTUYECKOE NPUMEHEHHWE: CIIEKTPAJIbHBIA  aHaIu3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Monenb onbiTa Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnroneHnue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
Hab6nronenue nuHeiyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTHI,  JIOKa3bIBAIOIIUE  CIIOKHOCTh CTpPOEHMSI  sJIpa. OTtkpeiTHE
panuoaktuBHOCTU. OnbITH Pezepdopra mo onpeesneHuo cocTaBa pagioakTUBHOTO U3ITyYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OTxkpbITHE TIPOTOHA U HelTpoHa. HyknonHnas monens siapa I'eitzenbepra—Banenko. 3apsia
anpa. MaccoBoe uucino sijpa. M30Tomnsl.
Anbda-pacnaa. DIeKTpOHHBIH U MO3UTPOHHBIN Oera-pacnaa. ['amma-uzinydeHue. 3aKkoH
PaauoOaKTUBHOIO pacIaja.
OHeprus cBs3M HYKJIOHOB B sijipe. SnepHble cuiibl. Jledekt macchl sapa.
Snepusle peakuuu. [lenenue u CUHTE3 SI€ED.
SAnepubiii peaktop. Tepmosinepubiii cunre3. IlpoOiaemMbl M NEpPCHEKTUBHI  sIEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHULL.
dyHnaMeHTaIbHbIE B3auMoecTBUs. EqMHCTBO (hr3nyeckoil KapTHHBI MUpa.
TexHu4eckne yCTpONCTBA M IIPAaKTUYECKOE NPUMEHEHHE: A03UMETp, KaMmepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOLUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).
Pa3pen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH
Ortanbel  pa3BUTHUS  acTpoHOMHUM. IIpukinagHoe W MHPOBO33PEHYECKOE 3HAUEHUE
ACTPOHOMHH.
Bun 38é3nH0r0 HebOa. Co3Be3nus, spkue 3BE3/bl, MJIAHEThI, UX BUAMMOE JBH)KEHUE.
ConneyHas cucrema.
Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruum CosHua u 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPHUCTHKU. Jluarpamma «CHEKTPAJbHBIA KJIACC — CBETUMOCTB». 3BE3IbI
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[JIABHOM MOCIEA0BATEIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOM
NocjeA0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJIHLA U 3BE3. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyte — Hama [NanakTtuka. [Tonoxxenue u nmxenne Connia B ["anaktuke. Tumbt
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE AbIPHI B sIApax TAAKTHK.

Bcenennas. Pacmmpenune Bceenennoii. 3akon Xa06ma. Paz0eranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmtoienust HeBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHHM
JUISL OTIPEICIICHUS MTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u ipKue 3BE3/1bI.

Habmonenus B reneckon Jlynsl, miianer, Maeunoro IlyTu.

O6o0maronee NoOBTOpeHne

Ponp ¢u3ukn W acTpOHOMUM B 3KOHOMHYECKOH, TEXHOJOTHYECCKOW, COIHUATBHOW U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, POJdb M MeCTO (M3MKH M acCTPOHOMHUU B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHU 0 GU3UYECKON KapTHHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00ILEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUIN O IPUPOIE.

MexnpeaMeTHbie CBSI3H

N3yuenne kxypca ¢usmku 06a3oBoro ypoBHs B 11 Kiacce ocCymiecTBisieTcst ¢ y4€ToM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3CH C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnuvle nouwsamusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAYyYHOTO IO3HAHUS:
sBIICHUE, HAy4YHbIH (akT, rumore3a, (Qu3uUecKas BEIMYWHA, 3aKOH, TEOPHs, HAOIIOJCHHE,
SKCHEPUMEHT, MOJECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMBbl ypaBHEHHUI, TPUTOHOMETpUYECKUE (DYHKIUU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU 000U TPEYTOJIbHUKOB, ONpeAeIeHNe oAU TIIOCKUX GUryp u o0bEMa Tel.

bBuonocus: snekrpudeckue sBIEHUS B KUBOW NpUpOJE, KojieOaTelabHbIE JBIKEHUS B
J)KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B KUBOM MPUPOJE, NEWCTBUE pPAaJHUALMM HA >KUBbBIC
OpraHU3MBlI.

Xumusi: CTpO€HHE AaTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPABIX Te,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX PYyI, POTOCHEMKA 3eMHOU
MOBEPXHOCTH, MPECKa3aHNE 3eMIIETPSCEHU M.

Texnonozus: TMHUU BIEKTPOIIEpeay, TEHEPATOp MEPEMEHHOTO TOKA, 3JEKTPOJBUTATENb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONITHKA, COTHEYHAsI OaTapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «Pu3nMka» Ha ypOBHE CpeaHEro oOmero odpa3oBaHHA
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMmuyHOCTHBIE PE3YNbTaThl OCBOEHHS y4deOHOro mpenmera «@Du3MKa» TOIHKHBI OTpa)KaTb
TOTOBHOCTb M CHOCOOHOCTH OOYHarolUXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXAeHUI, COOTBETCTBYIOUIMX TPAAMIMOHHBIM ILIEHHOCTSIM  POCCHIICKOTO  0OIIecTBa,
pacuipeHre XU3HEHHOTO ONbITa U OMbITAa JESITEIHHOCTH B IMPOIECCE PeaTn3aluyd OCHOBHBIX
HAIpPAaBJICHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHUS:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3ULIMU OOydYaroImerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIr0 00OIIECTBa;

NPUHITHE TPAJUIMOHHBIX OOIEYETOBEUECKUX T'YMAaHUCTHUECKUX M JIEMOKPATUYECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO ACSTENBHOCTh B WHTEpEcax TIpa)kIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAaMOYIPaBJIEHUHU B 00pa30BaTeIbHON OpraHU3ally;

YMEHHE B3aUMOJACHCTBOBATH C COLMATBHBIMU HMHCTUTYTAMH B COOTBETCTBHHM C UX
(GYHKIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(hOpMHUPOBAHHOCTH POCCUMCKON IPpaKATAHCKOW UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JIOCTHKEHHSM POCCHHCKUX
yU€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OIICHWBATh CUTYAIMIO W NMPHHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHPYSCH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ICSATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;

4) 3cTeTH4ecKOro BOCIIMTAHUS

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOI'O TBOPYECTBA, IIPHUCYIIETO
¢du3nyeckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEC K pa3IuyHbIM cdepaMm MpodhecCHOHATBHOW JeSTeNbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymei
npodeccun 1 pearTu30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMoOOpa3oBaHUIO B 00JacTH (PU3MKU HA
NPOTSKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh IKOJIOTHYECKOM KYJIBTYPbI, OCO3HAHUE TJO0AJBHOIO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUIAaHUPOBaHUE M OCYILIECTBIICHHE ACUCTBUI B OKpYXarolled cpele Ha OCHOBE 3HAHUS
LeJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

pacuiMpeHre OmbITa JCATEIbHOCTH OSKOJIOTHYECKOH HamnpaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (pr3uKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:
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c(OPMUPOBAHHOCTH ~MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAaHUE [IEHHOCTH HAYYHOW AEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCEe M3YUCHUS (PU3UKU
OCYILECTBIISATH MPOCKTHYIO U UCCIIEAOBATENBCKYIO NEATEIbHOCTh MHINBHIYaTbHO U B TPYTIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble Jiornueckue aeiicTBuA:

CaMOCTOSITENILHO (OPMYITUPOBATh W AaKTyalW3UpOBaTh NPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

ONPENIETATh eI JACSITeIIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUU UX JOCTHUXKEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabaTeiBaTh IJIAH PEIICHUS MPOOJIEMBI C YIETOM aHAIHM3a UMEIOIIUXCS MaTEPUATBbHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YJbTATOB IIEJISIM,
OIICHUBATh PUCKH ITOCIICICTBUI JCSITCIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pabdOTy B YCIOBUAX PEATBHOT0, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBrble ucciie10BaTeIbCKHE AeHCTBHSA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMH W METOJAMH (PU3NUICCKOM
HaYyKH;

BIIQJICTh HABBIKAMH y4e€OHO-MCCIIEIOBATEIBCKON U MPOEKTHOM IEATEIbHOCTH B 00JIacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PELICHHs 3aa4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHUIO PA3IMYHBIX METOIO0B IMO3HAHUS;

BJIQJIETh BUAAMH JESTEIHHOCTU IO MOJYYCHHUIO HOBOTO 3HAHUS, €0 HHTEPIpETaluH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE TMPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TIPUYUHHO-CJICICTBEHHBIE CBSI3M W aKTyallM3UPOBATh 3a/lady, BBIJBUTaTh
TUIIOTE3y €€ pEeIIeHMs,, HaXOOUThb apryMEHThl I JI0Ka3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

AQHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PEUICHUS 33/1a4 Pe3yJIbTaThl, KPUTUUECKU OILICHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCJIOBHSIX;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON NEATENHHOCTH, B TOM
YUCJIe MPU U3yYeHUN HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh IEPEHOCUTDH 3HAHUSA 10 (PU3UKE B MPAKTUUECKYIO 00J1aCTh )KU3HEAEATETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIQJICTh HABBIKAMH TOJIydeHUs MHPOPMAIUU (PU3UUECKOTO COJEp>KaHUS M3 HMCTOYHHUKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIBHO OCYIIECTBJIATh TIOMCK, aHAW3, CHUCTEMAaTHU3aIui0 |
MHTEPIIPETANIO HHPOPMALINK PA3INYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBAThH JOCTOBEPHOCTH MH(OPMAITNH;

UCIIONIb30BaTh CpeACTBa HWH(MOPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX 33/Jad C COOJIOJEHUEM
TpeOOBaHUI IPTOHOMUKH, TEXHUKH 0€30MacCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE301acCHOCTH;
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CO37aBaTh TEKCTHl (PU3MYECKOTO COJCP)KaHMS B PpA3IMYHBIX QopMaTax ¢ y4EToM
Ha3HAuYeHUs MWHPOpPMALMU U LEJIEBOM ayauTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpMY
IPE/ICTaBICHUS U BU3YAITH3ALUH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIBHOCTH;

pacro3HaBaTh NPEANOCHUIKA KOHMIUKTHBIX CUTYAllM U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHS C HMCIOJb30BAaHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON ¥ MHIUBUIYaTbHOU PaOOTHI;

BbIOUpaTh TEMATHKy M METOJIbl COBMECTHBIX JACUCTBUI C y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LIE€JIM COBMECTHOW JI€ATEIbHOCTH, OpPraHU30BBIBATH M KOOPAWHHUPOBATH
JIEUCTBUA IO €€ INOCTHKEHHIO: COCTAaBIATH IUIAH JACHUCTBUM, PACHPENCIATh POIU C Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHOU pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa M KaXKJIOTO YYaCTHHUKA KOMaHbl B OOIIMIA pPe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE TMPOEKTHI, OIEHWBATH WJIEU C TMO3UIMKW HOBU3HBI, OPUTHHAIHLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISATh TMO3UTHBHOE CTPATETHYECKOE TIOBEACHUE B PA3IUYHBIX CHUTYalHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTu (U3UKH U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSTENIbHO COCTABJIATh IUIAH PEUICHUs PACUETHBIX M KAuye€CTBEHHBIX 3aJ]1ay, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPabOTBI € YYETOM MMEIONMIUXCA PECcypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATDH NMPUOOPETEHHBIN OIIBIT;

CcrocoOcTBOBaTh  (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYIUIUU B oOnactu  (HU3MKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTHBBI B JCSITEIBHOCTb, OIICHWUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIAJICTh HABBIKAMU MMO3HABATEIHHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUMH;

HCITOJTH30BATh MPUEMBI pe(IICKCHH JIJIs1 OIICHKH CUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIXKEHUIO;

MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JICATEIHHOCTH;

MPUHUMATH Ce0sl, MOHNUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBHI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nporiecce 1oCTHXEHHST TUYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMBI 110 (pU3UKeE s
YPOBHSI CpeAHero obuiero oOpa3oBaHusi y 0OydyarOIIMXCsl COBEPIICHCTBYETCS AMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chpopMUPOBaHHOCTD:

CaMOCO3HaHUSs, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE SMOILIMOHAIBHOE COCTOSHUE,
BHJICTh HAIMPABIICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;
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caMOperyJIupOBaHus, BKJIFOYAIOIIIETO CaMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIIOCOOHOCTh aJanTHPOBATHCS K 3MOIMOHAIBHBIM
U3MEHEHUSM U MPOSBISATH THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBAlMM, BKJIOYAIOUIEH CTpPEMJIEHHE K JOCTHIKEHMIO LEIM U YCHEXY,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXOS U3 CBOUX BO3MOXKHOCTEH;

AMIATHM, BKJIIOYAIOLIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUH OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBaTh OTHOILICHUS C JPYTUMH
JOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 kiacce npeaMeTHsle pe3yibTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JI€MOHCTPUPOBATh Ha MpPHUMEPAax pojb U MeCTO (U3UKU B (POPMUPOBAHUHM COBPEMEHHOI
Hay4YHOM KAapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTHIBaTh TPaHULbl MPUMEHEHHUS H3YYEHHBIX (QU3NYECKUX MOJEe: MaTepuaabHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, MACANbHBIM Tra3, MOJENH
CTPOEHMS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH 3JIEKTPUUYECKHUM 3aps] HpU pELIeHUU
bu3nueckux 3anay;

pacnio3HaBaTh (U3NYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEPHOE W PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojeucTBue Tei, auddysus, OpoyHOBCKoe
JBW)KEHUE, CTPOCHUE JKUIKOCTEH M TBEPIBIX TeJ, M3MEHEHHE 00BEMa Tell NMpU HarpeBaHHUU
(oxJaxJIeHuHn ), TEIJIOBOE paBHOBECHE, UCIapeHNe, KOHACHCAIMs, TUIaBJIeHNne, KpUCTAJUIN3aLus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBIIICHUE AABJICHUS Ia3a IIPU €r0 HAarpEBAHUM B 3aKPBITOM
CcoCyJle, CBA3b MEXIYy IapaMeTpaMu COCTOSIHUS Ta3a B H3O0MpOLEccax, JJIEKTpU3alus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIKCBHIBATh MEXAHWYECKOE JBMKEHHE, UCHOJb3ysd (U3UYECKUE BEIMYMHBI: KOOPAWHATA,
IIyTh, MEPEMEIIECHNE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWJIa, UMITYJIbC Tejaa, KHHETHYeCKas
SHEprus, NOTEHIMaJbHAs SHEPrHs, MeXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCThb; MNpHU
ONMMCAHWU MPABUIBHO TPAKTOBaThb (DU3MUECKUH CMBICH HCHOJb3YEMBIX BEIMYMH, HX
0003HAUEHMSI U €JUHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;

ONMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOWMCTBA TENl U TEIUIOBBIE SIBICHUS, HCIOIb3Ys
¢usnueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYeCKas DSHEprus
XAOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprusi, padora rasza, Kod((UIMEHT IMOJIE3HOro JIEHUCTBUS TEIJIOBOIO
JIBUTATEIS; IPU ONMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
uX O0O0O3HAYEHWS M EIUHMIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOLIUE JAaHHYIO (QU3NYECKYIO
BEJIMUMHY C APYTUMH BETUYUHAM;

ONUCHIBaTh M3YYECHHBIC AJIEKTPUYECKHME CBOMCTBA BEIIECTBA WU JJIEKTPUYECKUE SIBICHUS
(TIporiecchl), UCTONb3Ys (PU3NUECKUE BETUUMHBL AJIEKTPUUYECKHM 3apsijl, dJIEKTPUUECKOe IOJIe,
HaIpsOKEHHOCTh  IOJIS, TOTEHLHAJ, pa3HOCTh IOTEHIHUAIOB; IPpH ONHCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOIB3YEMbIX BEIMYUH, UX OOO3HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

aHATM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBICHUS, UCIOb3ysd (DU3MUYECKHE 3aKOHBI U
NPUHIMUIBL: 3aKOH BcemupHoro taroteHus, I, II u III 3akonsl HproTOHA, 3aKOH coxpaHEHUs
MEXAHUYECKOM dHEPIuH, 3aKOH COXPAHEHMsI UMITYJIbCA, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUI
paBHOIIPaBUs MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KNHETHUYECKYIO TEOPUIO CTPOCHHUS
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BEIICCTBA, TAa30BBIC 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHKEHUS
MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEepBbIi 3aKOH TEPMOJWHAMMKH, 3aKOH COXpPaHEHUS
JJIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIUIIBI JEMCTBUS MAIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3nnyarh yCIoBUS MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBINOJIHATh 3KCIIEPUMEHTHI 10 MCCIEIO0BAHUIO (U3NYECKUX SIBIEHHH W TPOLIECCOB C
UCTIOJB30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH, TpuU 3TOM  (HOPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTAHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUs, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOJKI;

OCYILLECTBIIATh MpPsIMbIE M KOCBEHHbIE H3MEPEHUs (QU3MUECKUX BEIWYMH, NP STOM
BbIOMpaTh ONTUMAJbHBIA CHOCOO H3MEpPEHUS M MCIOJIb30BaTh HM3BECTHBIE METOJbl OLEHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BETUYNHAMHE C UCIIOJIb30BAaHUEM MPSIMBIX
U3MEPEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pPE3YyJbTAThl MOIY4YEHHOMH
3aBHCUMOCTH (PU3MYECKMX BEIWYMH B BUAe TaOMMI W TrpaduKoB, AENaTh BBIBOABI 110
pe3yJibTaTaM MCCIIEI0BaHNUS;

coOnronarh mpaBuia O€30MacHOroO Tpyda IpH MPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKOM U IMPOEKTHOW JAEATENbHOCTU C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000PYIOBAHHUS;

pewatb pacu€THbIE 3aJayd C SIBHO 3aJaHHOM (U3MYECKOM MOJAENbI0, HCHOJb3Ys
¢u3uveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 331a4H BHIOUPATh (PU3HUECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMBbIE Ui €€ pEeLIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATh PEAIbHOCTD ITOJIyY€HHOT'0 3HaU€HUs (PU3NUECKON BEIUUNHBI,

pelaTh KayeCTBEHHBIE 3a/layd: BbICTpauBaTh JIOTMYECKH HENPOTUBOPEUUBYIO LETIOYKY
pacCyXJIeHHI ¢ ONOpO Ha U3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCMOJIb30BaTh IPU  pEIIEHUH YYeOHbIX 3aJad4 COBPEMEHHble HH(POPMALMOHHbIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETAUU U MpPEICTaBICHUs] y4eOHOU U
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuy, MOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJIy4aeMyro HH(OpMaINIo;

NPUBOANUTH MPUMEPHI BKIIA/Ja POCCUUCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCMOJIb30BaTh TEOPETUYECKHE 3HAHMS 10 (U3MKe B TOBCEIHEBHOW KM3HM JUIs
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOpPaMH U TEXHUUECKUMHU yCTPOUCTBAMH, JJIs
COXpPaHEHHMsI 3JI0POBbsI U COOJIOJICHHS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXarolleil cpene;

paboTaTh B rpyNIe C BBHIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, IIaHUPOBATh PadoOTy
IPYMNIbl, palMOHAIBHO paclpeleNiaTh OO0f3aHHOCTH W IUIAHUPOBAaTh JIEATENILHOCTh B
HECTaHJIapPTHBIX CUTYallUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ] KaXK/I0TO M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpruBaeMoil MpooIIeMBl.

K konmy oOyuenust B 11 kiacce mpeaMeTHble pe3yibTaThl Ha 6a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

JIEeMOHCTPUPOBATh Ha MPUMEPax pojb U MeCTO (U3UKUA B (POPMUPOBAHUHM COBPEMEHHOI
Hay4YHOM KapTUHBI MHMPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKON
JeSITeIbHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA;

YVUUTBHIBaTh TPAHULIBI TPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOJEeNeH: TOYeUHBIN
JJIEKTPUYECKUN 3apsj, JIyd CBETa, TOYEYHBIM MCTOYHUK CBETa, SACpHAas MOJEIb aroMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOT'O Si/[pa MPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (hu3nYecKkue sBJICHUs (Tpolecchl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKHA M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MArHUTHOE JEUCTBUSA TOKA, B3aUMOJACHCTBUE MAarHUTOB, JJIEKTPOMArHUTHAs
WHIYKIUSA, ACHCTBUE MAarHUTHOIO IOJS Ha MPOBOJHMK C TOKOM M JABWXKYIIUKCA 3apsn,

19



3JIEKTPOMArHUTHbIE KOJIEOaHUsS M BOJIHBI, IPSAMOJIMHEHHOE paclpOCTPAHEHUE CBETa, OTPAKEHHE,
npenomiieHue, WHTephepeHnus, audpakiuus U TMOJSIPU3ANUS CBETa, JTUCIEPCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pOJIa, ECTECTBEHHAsI U MCKYCCTBEHHAs PaliOaKTUBHOCTD;

OMKCHIBATh M3YyUEHHBIE CBOICTBAa BeEIIECTBA (DJICKTPUUECKHUE, MArHUTHBIE, ONTHYECKUE,
ANEKTPUUECKYIO MPOBOAMMOCTb PA3IMYHBIX CPENl) U AJIEKTPOMATHUTHBIC SBJICHUS (IIPOLIECCHI),
UCIIONB3YS (U3MYECKUE BEIMYUHBL: JJICKTPUYECKUN 3apsijl, CHIa TOKa, JJIEKTPUYECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIAsl CUIA,
paboTta TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KosieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsi U CUjla TOKa B IPOIECCe TAPMOHMYECKUX AIEKTPOMArHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJIa JIMH3BI, MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJNb3YEMbIX BEIWYMH, MX OOO3HAUCHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIHUMHY C APYTUMHU BEJTMYNHAMU;

ONKCHIBATh HM3YyYEHHBbIE KBAHTOBbIC SIBJICHUS U TPOLECCHI, HCIONb3Yyd (hU3nUecKue
BEIIMYUHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus W
uMIyasc (OTOHA, IMEpPUOJ ToJypacmajia, SHEpPrusi CBS3U ATOMHBIX SJEp, HpPU OMHCAHUU
MPABWIIBHO TPAKTOBATh (U3MUYSCKUN CMBICI WCIIOIB3YEMBIX BEIHYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE MAaHHYIO (DU3HUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAYCHUE (PU3NICCKON BEITMYUHEI;

AHAIM3UPOBATh (HU3MUYECKUE MPOLECChl U SBICHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI H
OpUHLUMIIBL 3akoH OMa, 3aKOHBl IIOCJEAOBAaTENIbHOIO U  MMAPALIEIBHOIO COEIMHEHUS
MPOBOAHHUKOB, 3akoH JDkoyns—JIeHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKIUMH, 3aKOH
IPSIMOJIMHEMHOTO pacIpOCTPAaHEHUsI CBETA, 3aKOHBbl OTPAKEHUs CBETA, 3aKOHbI IPEIOMJICHUS
cBeTa, ypaBHeHHe OHHIITeHHa I GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHMsI HMIIYJIbCA, 3aKOH COXpPAHEHMsI DJIEKTPUUECKOIro 3apsiia, 3aKOH COXpPaHEHUS
MacCcOBOT'O 4YHCIa, MOCTyJaThl bopa, 3aKOH paJMOaKTUBHOTO pacmaaa, IpU 3TOM pa3iuvaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MAaTeMaTU4YeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHMIIbI,
00JacTv) IPUMEHUMOCTH;

OTpEe/IeNATh HAINpaBICHUE BEKTOpPAa MHAYKIMM MarHUTHOTO TOJS MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBAEMOE TUIOCKUM 3€pKajIOM, TOHKOW JTMH30M;

BBITIOJHATh JKCHEPUMEHTHI IO HCCIEAOBaHUI0 (PU3MYECKHX SIBICHUI M MPOILIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpu 3TOM  (HOpPMYITHpOBATH
npobiieMy/3ajayy W TUNOTE3y Y4YeOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEIIOKEHHOTO 000PYAOBaHUS, TPOBOIUTE OMBIT U (HOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TPSIMBIE M KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIWYHH, TMPH STOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 M3MEPEHHUS W HCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

MCCJIEIOBATh 3aBUCHMOCTH (PU3NYECKUX BEIUYUH C UCIOJIB30BAaHUEM IPSAMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyIbTATHl MONYYCHHOH 3aBHCHMOCTH
GU3MYEeCKUX BEIMYMH B BUJE TaOmui ©W TpaduKoB, JAelaTh BBIBOJALI IO pe3yjibTaTaM
WCCIICJIOBAHHS,

coOnrofarh mpaBuia O€30MacHOTO TpyAa IMPU NPOBEICHHHM HCCIEAOBAaHUNW B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemate pacuéTHBIC 3a7aud C SBHO 3aJaHHON (DU3MUECKON MOJEIbI0, HUCHONb3Ys
duznyeckue 3aKOHbI M MIPUHIIUIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladd BHIOUpATh (PU3NUECKYIO
MOJIeJIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (QOPMYIbI, HEOOXOIuWMbIe s e€ pelieHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOTYYEHHOTO 3HaUeHUs (PHU3NUECKON BETUINHBI,

peliaTh KauyeCTBEHHBIC 3a/layd: BHICTpaMBaTh JIOTHUECKH HEMPOTUBOPEUUBYIO IIETIOUYKY
PacCyXJIEHUI ¢ OTIOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,
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UCIIONIb30BAaTh MpPHU pEIIeHWH Y4eOHBIX 3aJad COBPEMEHHble HH(POPMAIMOHHBIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETALMU U TPEACTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HH(POPMALHUIO;

OOBSACHATH MPUHLIMIIBI ACHCTBUS MALIMH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB, pa3inyaTh
yCIIOBHA UX 0€30MacCHOTO MCIIOIb30BAaHUS B TIOBCETHEBHOMN JKU3HU;

MPUBOJIUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOpPETHYECKHE 3HaHUS 10 (U3MKEe B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 310POBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIolIeil cpee;

paboTaTh B IrpyIII€ C BBIIOJIHEHUEM PA3INYHbIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpYONbl, palUOHAIBHO pacHpelessiTh OOS3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KVIACC
Ne HaumenoBaHue pa3jieioB u KosnuyecrBo JuiekTpoHHbIE (UG POBHbIE)
n/n TeM NPOrpaMMbl 4acoB oOpa3oBaTe/ibHbIE pecypchl
Bcero
Paszpen 1. PUZUKA U METOAbI HAYYHOI'O IIO3HAHUA
1.1 | ®usuka u METO/bI HAYYHOT'O 2 bubmuorexa [IOK
HO3HAHUSI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paszpen 2. MEXAHUKA
2.1 | Kunemaruka 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.2 | Jlunamuka 7 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHEHHUSI B 6 bubnuoreka [JOK
MEXaHHKE https://m.edsoo.ru/7f41bf72
Htoro no pazneny 18

Paznes 3. MOJIEKYJISAPHASA ®U3U

KA U TEPMOJMHAMMUMKA

3.1 | OcHOBBI MOJIEKYJIIPHO- 9 bubnuoreka [IOK
KHHETUYCCKOW TeOpUHr https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEPMOJIMHAMHUKHU 10 bu6mmoreka [JOK
https://m.edso0.ru/7f41bf72
3.3 | ArperaTHble COCTOSHUS 5 bubnuorexa [JOK
BerecTBa. Ma3oBbIe MePEXobl https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24
Paznea 4. JIEKTPOAMHAMHUKA
4.1 | DnexTpocTaTHKa 10 bubnnorexa [JOK
https://m.edsoo.ru/7f41bf72
4.2 | IIoCTOSIHHBIN AIEKTPHUECKUI 12 bubnnorexa [JOK
TOK. TOKH B pa3IM4HbIX Cpeiax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PesepBHOe Bpemst 2
OBLIEE KOJIMYECTBO HACOBIIO | 68

I[TPOTPAMME
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11 KIIACC

Ne HaumenoBanue pa3jie/ioB u KounuyecTBo JuekTpoHHbIE (UG POBHbIE)
n/n TeM MPOrpaMMBbl 4acoB oOpa3oBaTe/ibHbIE pecypchl
Bcero
Paznen 1. JIEKTPOIMHAMUKA
1.1 | MarauTHOE TIOJIE. 11 bu6nuoreka [IOK
DJIeKTPOMAarHUTHAS HHYKIIHS https://m.edsoo.ru/7f41c97c
Wroro no pasgeny 11
Paznen 2. KOJIEBAHUWS U BOJIHbBI
2.1 | Mexanuueckue u 9 bu6nmoreka [IOK
9JIEKTPOMArHUTHBIC KOJICOaHHSI https://m.edsoo.ru/7f41c97c
2.2 | Mexannueckue u 10 bu6nmoreka [IOK
DJICKTPOMATHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 | OnTuka 10 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
Htoro no pazneny 29

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUH OT

HOCHUTEJBHOCTH

3.1 | OcHOBBI cIEIUATBHOMN TEOPHH 2 bubnmnorexka HOK
OTHOCHUTCIIBHOCTH https://m.edsoo.ru/7f41c97c

Hroro no pazneny 2

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 | DeMeHThl KBAHTOBOW ONTHUKH 6 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

4.2 | Ctpoenue aroma 4 bubnmnoreka HOK
https://m.edsoo.ru/7f41c97c

4.3 | ATomHOE 51pO 4 bu6muoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no paszneny 14

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKHU

5.1 | DnemMeHThI aCTPOHOMHH U 7 bubmuoreka [JOK
acTpoU3UKH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 | OGoOmiaromiee MOBTOPCHHE 4 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 4

Pe3epBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I1IO | 68

ITPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

» ®duswnka, 10 kiracc/ Msakumes I'.5., byxosues b.b., Corckuit H.H. nmox penakuueit
[TapdentbeBoii H.A., AknmonepHoe obmiectBo «M3aatenberBo «IIpocBenienney
» ®uswnka, 11 kiracc/ Msakumes I'.J1., byxoBues b.b., Hapyrua B.M. non penakuueit
ITapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3aatenbetBo «IIpocBemeHuey

METOAUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

1.du3nyeckuii SHIUKIONEANIECKU cioBaph / 1. pea. A. M. IIpoxopos. — M.:CoB. 3HITUKIL.,
1983. -928 c.

2. ®usndeckas sHnMKIoneaus / ri. pea. A. M. IIpoxopos. — M.: Cos. sHnukI.,1988.

3. CuByxuH [1. B. O6mmii kypc pusuku. T. I: Mexanuka. — M.: U3n-Bo MOTH,2005. — 560 c.
4. Uponos U. E. Mexanuka. OcHoBHbIe 3aK0HBL. — M.: bunom. Jlaboparopus 3nanuit, 2014. —
309 c.

5. byrukos E. U., beikoB A. A., KongparseB A. C. @u3nka B npumepax uzaaadax. — M.:
MITHMO, 2023. - 516 c.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e Poccuiickas 31nekTpoHHas 1mKosia - https://resh.edu.ru

e «EnmuHoe 0KHO j0cTyma K 00pa3oBaTenbHbIM pecypcamy»- http://windows.edu/ru

e «EnuHas komrekuus uudpoBbIX 00pa30BaTEIbHBIX PECYPCOBY -
http://schoolcollektion.edu/ru

o «®DenepanbHbIil IEHTP HHHOPMAIIMOHHBIX 00Pa30BATEIBHBIX PECYPCOB) -
http://fcior.edu.ru,http://eor.edu.ru

e OI'BHY «DUIIN» https://fipi.ru

e (Caiitr MunucrepcTBa oopazoBanus U Hayku P® http://www.mon.gov.ru

e (aiit PocobpazoBanus http://www.ed.gov.ru

o  ®denepanbHbiii noptan «Poccuiickoe odpasoanue» http://www.edu.ru

e Poccuiickuit o6pa3zoBarenbHbIil moptai http://www.school.edu.ru

e Karanor yueOHBIX M3/1aHUH, 2JIEKTPOHHOT'O 00OPYAOBAaHUS U HJIEKTPOHHBIX
00pa3oBaTeNbHBIX pecypcoB st oOmiero oopazosanus http://www.ndce.edu.ru

e [lIkonbHbrit moptan http:// www.portalschool.ru

o  Denepanbublil moptan «MHGOpMaIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
oOpa3zoBanum» http://www.ict.edu.ru

e Poccuiickuit mopran oTkpeITOro oopasosanus http://www.opennet.edu.ru

e Tazera «I cents0ps» www.lseptember.ru

e Kypnan «Hayxka u o6pazoBanue» www.edu.rin.ru

e Cailt u3narenncrBa «Benrana-I'pap www.vgf.ru

e Caiit m3narenbcTBa «JIpoda» www.drofa.ifabrika.ru
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