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HOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o pu3nke 6a30BOT0 YpOBHS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHms pa3paboTaHa
Ha OCHOBE IOJIOKCHUM M TPeOOBaHMIA K pe3ysibTaTaM OCBOCHHUS OCHOBHOUW 00pa3oBaTelIbHON
nporpammebl, npeacraBieHHbIx B ®I'OC COO, a takke ¢ ydéroM deaepaibHOl padoueit
NpOrpaMMbl BOCIIMTAHUS M KOHICIIUH TperojaBaHus ydeOHoro mnpeaMera «Dusmka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccuwiickoit  @Denepanuu, peaau3yloOIMX OCHOBHBIE
oOpa3oBaTesbHbIe IPOTPAMMBI.

CopnepxaHue mporpaMMmbl 1O (U3MKE HalpaBlieHO Ha (OPMUPOBAHHE ECTECTBEHHO-
HayyHOU KkapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usmnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOTO nojaxoaa. [Iporpamma rno gusuke cCOOTBETCTBYET
tpedoBanusaM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, NMPEAMETHBIM M METalpeIMETHBIM
pe3yinbTaTaM OOyueHHus, a TaKK€ YYUTBHIBAET HEOOXOJMMOCTb pPEaJU3aLUU MEXKIPEAMETHBIX
CBs3€M (U3MKU C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHbIMU mpenmeTamu. B Heil ompenensiorcs
OCHOBHbIE 1IeIM U3y4yeHUs (U3UKH HAa YPOBHE CpeIHEro oOiiero oOpa3oBaHus, MIaHUPYyEMbIe
pe3yNbTaThl 0OCBOEHUS Kypca (U3UKH: TUYHOCTHBIE, METAallpeIMETHbIE, TPpeIMETHBIE (Ha 0a30BOM

YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUIAaHUPYEMbIE Ppe3yNlbTaThl OCBOCHHS Kypca (u3umku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MIpeIMETHBIE PE3YAbTAThI MO rojiaM OOyUeHUs;
coJiepkanue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHus.

dusnka Kak Hayka o HanboJsee o0muUX 3aKOHAaX MPUPOJIbI, BBICTYIAs B Ka4e€CTBE yUeOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
IkonpHBIA Kypc (UMK — CHUCTEMOOOpA3yIOUIU s E€CTECTBEHHO-HAYUHBIX YYEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonoruelt, pusudyeckoi reorpadueir m actpoHoMuen. Mcnonb3oBaHue W aKTHBHOE
npuMeHeHne GU3NYECKUX 3HAHUHN ONpeIeNIsieT XapaKTep U pa3BUTUE PA3HOOOPA3HBIX TEXHOJIOT U
B cdepe SHEpPreTUKH, TPAHCIOPTA, OCBOCHMSI KOCMOCA, MOJYYEHHUS HOBBIX MaTEpHaliOB C
3aJlaHHBIMH CBOICTBaMH U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIa/a B OpMUPOBAHUE
€CTeCTBEHHO-HAYyYHOH KapTHHBI Mupa oOyuaromuxcs, B (GopMupoBaHHE YMEHUN HPUMEHATH
HAy4YHBI METO/1 MO3HAHUS NP BHIMOJIHEHUH UMU YU€OHBIX UCCIICIOBAHUI.

B ocHoBy kypca ¢u3uku Ui ypoBHS cpeAHero obiiero oOpa3oBaHus MOJIOKEH Pl UICH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 TOCTPOCHUSI.

Hoes yenrocmuocmu. B cOOTBETCTBUM C HEW KypC SIBISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCEX Pa3AenoB (PHU3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOU, TaK U
COBpEMEHHOM (PU3UKH.

Hoes eenepanuszayuu. B cooTBETCTBUU ¢ HEW MaTepHal Kypca (Gpu3uku 0O0beTUHEH BOKPYT
¢usnueckux Teopuil. Bemymum B Kkypce sBnseTcs (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MAaT€pUH, BELIECTBE U IOJIE.



Hoesn cymanumapusayuu. EE peanuszanus NnpeanoyiaraeT UCIOJb30BaHUE I'YyMaHUTapHOIO
NoTeHIana (pru3nyecKon HayKu, OCMBICIICHHE CBSA3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBA, a
TaKKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUIECKUMH MPOOIEMaMH.

Hoes npukiaonou nanpaenrennocmu. Kypc GU3uku npeamnonaraetT 3HakOMCTBO € IIUPOKUM
KPYTOM TEXHUYECKUX M TEXHOJIOTUUYECKUX MPUIIOKECHUI U3YUCHHBIX TEOPUN U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs IOCPEACTBOM BBEIEHHS 3JEMEHTOB COJEpPIKaHMA,
MOCBSAIIEHHBIX AKOJIOTMUECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C Pa3BUTHUEM
TEXHUKHU ¥ TEXHOJIOTHH, a TaKXkKe 00CYXKIeHHS MPOOIIEM PAallMOHAIBHOTO MPUPOIOTIOIE30BAHUS U
9KOJIOTMYECKOH 0€30M1aCHOCTH.

CrepxHEBBIMU 3JIEMEHTaMU Kypca (PU3MKUM Ha YpPOBHE CpelHero o0Imero oOpa3oBaHUs
SABIAIOTCS (u3nyeckue Teopuu ((GOpMUPOBAHME TMPEACTABICHUI O CTPYKType MOCTPOEHUs
¢u3nveckoil Teopuu, poiM (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O IMPHPOJIE, TPaHUIAX MPUMEHHUMOCTH TEOPHUH, JUIS ONMHCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-NIesTEeIbHOCTHBINA TOJX0 B Kypce (U3HKHU peaqu3yeTcsl Mpexkae BCEro 3a CUET
OpraHM3aIiy dKCIEePUMEHTAIbHON JesTeNbHOCTH oOydaromuxcs. [y 6a30Boro ypoBHsS Kypca
(GU3UKM — 3TO HCMOJIb30BAaHUE CHCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
abOpaTOPHBIX pabOT, KOTOphIE B TporpaMme 1o (u3nke oOBeAMHEHBI B OONIUMN CIHCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BrineneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JUII KOHTPOJII M OLIEHKH, OCYIIECTBIISIETCS Yy4YaCTHHUKaMU 00pa30BaTeIbHOIO
mporiecca UCXOAsl U3 0COOCHHOCTEH MIIaHWPOBAaHUS M OCHaleHus kabuHnera ¢usuku. [Ipu sTom
obecrieunBaeTcs OBJIaJiIeHHE OOy4JalONIMMUCS YMEHHMSIMH IPOBOAMTH KOCBEHHBIE H3MEpEHUS,
UCCIIEIOBAaHUS 3aBUCUMOCTEN (PU3UYECKHX BEJIMYMH W IOCTAHOBKY OIBITOB IO MpPOBEpKE
MPeI0KEHHBIX TUIIOTE3.

Bonpiioe BHUMaHuE ynensercs pelieHuI0 pacyETHBIX M KaueCTBEHHbIX 3aaay. [Ipu stom
JUIA PacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1a4M C SIBHO 33JaHHOM (pU3MUECKON MOJEIBIO,
MO3BOJISIFOIINE TPUMEHSATh U3y4E€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjeia Kypca,
TaKk W MHTErpUpYysd 3HaHUSA U3 Pa3HBIX pas3fenoB. [[ns KayecTBEHHBIX 3alad MPHOPUTETOM
SBIISIOTCS 3a/laHusl Ha OOBSICHEHHWE NPOTeKaHWs (QUIUYECKUX SBJICHUM W TIPOIECCOB B
OKpY)Karolllel >KU3HH, TpeOyrouue BblOOpa (u3nueckoi MoJenu Ijs CUTyalluu TNPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBuu ¢ TtpeboBanuamu OPI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrneueHnIo0 yueOHOro mporecca 0a30BbIi ypoBEHb Kypca (DU3HKU Ha YPOBHE CPEAHET0 00IIero
o0pa3oBaHUs JODKEH M3YyYaThCs B YCIOBUSX MPEIMETHOrO KaOuHeTa (GU3UKH WM B YCIOBUSAX
WHTETPUPOBAHHOTO KaOMHETa MPeIMETOB €CTeCTBEHHO-HAY4YHOTO LUKIa. B kabuHere Qusuku
JOJKHO OBITh HEoOXoauMoe J1abopaTopHOEe OOOpyIOBaHHE JUIS BBHITIOTHEHHS] yKa3aHHBIX B
porpaMme mo (U3HNKe YUeHUIECKUX MPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000pyI0BaHNE.

JlemoHcTpalMoHHOE  00OpyHoBaHHe (GOPMUPYETCSI B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJbHON OCTATOYHOCTH U 00ecrednBaeT MOCTAaHOBKY MEPEYHCIEHHBIX B MpOrpaMMe Io
(¢u3MKe KIIOYEBBIX JEMOHCTpAlMi i1 HWCCIENOBAaHHUS HM3y4aeMbIX SBICHHI M TPOIIECCOB,
AMIUPHUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUH.

JIaGopaTopHoe 000pyI0BaHHE /ISl YIEHUUECKUX MPAKTHUECKUX paboT GopMHUpyeTCs B BUJE
TEMAaTUYeCKUX KOMIUIEKTOB M oOOecreuumBaeTcs B pacu€Te OJHOro KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTudyeckue KOMIUIEKTHI J1IabOpaTOpHOTO OOOpYJIOBaHUS JOJKHBI OBITh



MOCTPOEHBl HAa KOMIUIEKCHOM HCHOJb30BAHUU AHAJIOTOBBIX U IU(POBBIX MPHUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE IM(POBBIX J1TAOOPATOPHIl.

OCHOBHBIMU TIETISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SIBISIOTCS:

(dbopmMupoBaHHE HMHTEpEcCa W CTPEMJICHHS OOYYaIOIIMXCS K HAYYHOMY H3YUEHHIO IPHPOJIBL,
pa3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE NMPEICTABICHUN O HAYYHOM METOJIE TO3HAHH U (POPMUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOILIEHHUS K OKPY/KAIOIIUM SIBJICHUSIM;

(dbopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yiIbTaTa U3y4eHUsI OCHOB CTPOCHHS MaTepUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

(hopMHpOBaHHE YMEHUN OOBSACHATH SIBJICHUS C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUN U HAYUHBIX
JI0Ka3aTeJbCTB;

(dbopMUpOBaHHE TPEACTABICHUNA O PO (DU3MKHU Uil Pa3BUTUS JIPYIMX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHIA.

JlocTikeHHe JTUX IIeJie o0ecreunBaeTCsl pelIeHHuEM CIEAYIOINUX 3a7ad B IPOIecce
M3y4deHus Kypca (U3HKH Ha YPOBHE CPETHETO 0OIIEero 00pa3oBaHus:

MpUOOpeTeHne CUCTEMBbl 3HAHUN 00 00IUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKIIIOYAss MEXaHHWKY, MOJICKYISIPDHYIO (H3HUKY, OJIEKTPOJAWHAMHUKY, KBAaHTOBYIO (QU3UKY U
AIIEMEHTHI aCTPO(PU3UKY;

dbopMupoBaHHEe YMEHUIH NTPUMEHITh TEOPETHUYECKHE 3HAHUS Ui OOBSICHEHUS (DU3MIECKHX
SIBJICHUN B IPUPOJIE U JUTSI IPUHATHUS MPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM KU3HU;
OCBOEHHE CIIOCOOOB pelIeHUs pa3IUYHbIX 3a/1a4 C SIBHO 3aJJaHHON (hU3HUECKON MOJIeNblo, 3aaY,
MOIPa3yMEBAIOIINX CAMOCTOSATEIbHOE co3JaHue (U3UYECKON MOJIenH, aleKBaTHOM YCIOBUSM
3a/1auu;

MOHMUMaHue (U3UYECKUX OCHOB U TMPHUHIUIOB JACWCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOUIYIO CPEyY;

OBJIAJICHUE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAaHUS M MPOBEACHUA (DU3HUECKUX
SKCIEPUMEHTOB, aHaJIW3a W UHTEepIpeTanuu UHGOPMALKU, OINpeAeTeHHUs JI0CTOBEPHOCTU
MOJIyY€HHOTO pe3yJbTaTa;

CO3JaHME YCJOBUHM M pa3BUTUS YMEHHUH MPOEKTHO-UCCIIENOBATENbCKON, TBOPYECKOMN
NeSITeIbHOCTH.

Ha n3ydyenue ¢uszuku (6a30BbIH YPOBEHB) HA YPOBHE CPEIHETO 00IIEro oOpa3oBaHMs OTBOIUTCS

136 gyacoB: B 10 kiacce — 68 yacoB (2 4aca B Heneno), B 11 kimacce — 68 yacoB (2 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. ®u3uka 1 MeTOABI HAYYHOIO MIO3HAHUS

®usuka — Hayka o mpupoge. Hayunele meToapl mo3HaHus OKpyxkaromero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.

MonenupoBanue ¢u3NYeCKuX sIBIEHUN U mpoueccoB. Hayunbie runotessl. Ousnyeckue
3aKOHBI M TEOPUHU. I'paHMIIbI IPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Pons u Mmecto ¢usmku B (OpMUPOBAHMM COBPEMEHHOW HAayyHOM KapTUHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHasnoroBbie U TU(POBBIC U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATUUKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrmkKeHHE. OTHOCUTEILHOCTh, MEXAaHUYECKOTo IBMKeHUsI. Cucrema
otcuéra. Tpaekropus.

[lepememienue, cKOpocTh (CpemHsisi CKOPOCTh, MTIHOBEHHAsh CKOPOCTB) M YCKOPECHHE
MaTepUAILHOW TOYKH, UX MPOCKIUU Ha OCU CHCTEeMbI KoopauHAT. CIOXEHHUE MepeMEIICHU |
CJI0)KEHUE CKOPOCTEH.

PaBHOMepHOE M paBHOYCKOpEHHOE MpsiMOJuHeiHoe nBwxkeHue. ['paduxu 3aBucuMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS, IIYTH U MEepEMEIICHNUS MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaACHHMS.

KpuBoimueiiHoe nBuxeHue. J[BMKeHHME MaTEpUAIbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHHAas cKopocTk. [lepruosa u yactora
oOpartenus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHuyeckue yCTpoMCTBa U MPAKTUYECKOE IPUMEHEHUE: CIIUIOMETP, JIBUKEHUE

CHapsJI0B, LICMIHBIE U PEMEHHBIE NIEpEIayu.

Jlemoncmpayuu

Mogenp cuctemMbl OTCUETA, MILTIOCTPALMS KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHUS.

Hpeo6pa3013aHHe JBIDKEHHUI C MCTIOJIb30BAaHHEM MIPOCTBIX MCXaHU3MOB.

Ilagenue Ten B BO3YyX€ U B pa3pCKCHHOM IIPOCTPAHCTBC.



Habnronenue nBrxeHus Tena, OpomeHHOTo MO YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHusi CBOOOHOTO MaJCHUsI.

HanpagieHnue cKOpoCTH NMPH JBMKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3yueHne HepaBHOMEPHOTO JABMKEHHS C IIEITTBI0 OMPEIeNICHHIsI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMICHUST MEXAY ITYTSAMH, TIPOWICHHBIMH TEJIOM 3a MOCJIEI0BATEIbHbIC
paBHBIE TPOMEXYTKH BPEMEHH TPH PaBHOYCKOPEHHOM MBIDKEHHH C HAYalbHON CKOPOCTBHIO,
PaBHOM HYIIIO.

N3yuenune nBUKEHUs APUKA B BA3KOM KHUJIKOCTH.

W3yuenne nBMKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnmn otHocuTensHOCTH ['anmunes. [lepBbiit 3akoH HeroToHa. MHEpIManbHble CUCTEMBI
OTCYETA.

Macca Ttena. Cwuna. IlpuHuun cynepno3uuuu cuid. Bropoit 3akoH Hprotona s
MaTtepuanbHON TOUKU. TpeTunii 3akoH Hpl0TOHA 1719 MaTepuaibHbIX TOYEK.

3akoH BceMHupHOro TsaroteHus. Cuna tsokectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Buasl TpeHus (MOKosl, CKoJbxeHus, kaueHus). Cuna tperus. Cyxoe Tpenue. Cuiia
TPEHHS CKOJIbKEHUS U cuia TpeHus nokos. Koadpduuuent tpenus. Cusa conpoTHBICHUS MPU
JBUKEHHUH TeJa B )KUAKOCTU WM rase.

[TocTynarensHoe ¥ BpamareabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO Tena.

MoOMEHT cuiIbl OTHOCUTEINIBHO OCH BpalieHus. [1nedo cuiel. YceinoBust paBHOBecus

TBEPJIOTO TENA.

Texuuueckue YCTpOﬁCTBa U IIPAKTHYCCKOC IIPUMCHCHHUC: IMMOAUIMIIHUKH, JIBHXXCHHC
HCKYCCTBCHHBIX CITYTHUKOB.

Jemoncmpayuu

SIBnenue nHepLUU.

CpaBHeHHE Macc B3aUMOJIEHCTBYIOLIUX TE.
Bropoi1 3akoH HeroTona.

N3mepenue cuim.



CrnosxeHue cui.

3aBHCHMOCTb CHJIBI YIPYTOCTH OT Jepopmaru.

Hesecomocts. Bec Teina npu yCKOPEHHOM NOABEME U MMAJICHUU.
CpaBHEHHE CHJI TPEHUS TIOKOSI, KAUEHHSI U CKOJIBKECHUSI.
YcnoBus paBHOBecHs TBEPAOTO Tena. Buibl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
N3yuenue nBuxeHust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnemoBanue 3aBUCUMOCTH CHIJI YIIPYTOCTH, BO3HUKAMOIIUX B MPYXKUHE U PE3HHOBOM
obpasiie, oT ux aedopmaliuu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIICHHUS.
Tema 3. 3aKoHbl cOXpanenusn 6 MmexanuKe

Nmmynsc MaTepualibHON TOYKH (Tena), CUCTEMBl MaTepUalbHBIX ToueK. IMIynbc CUIlbl U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITYJIbca. PEakTUBHOE NBHKEHUE.

PaboTa crnpl. MOIIHOCTE CHJIBL.

Kunerndeckast sHeprusi MatepuajbHONW TOUKH. TeopemMa 00 WM3MEHEHWH KHHETHYECKOU
SHEpPruu.

[ToTenumaneHas sHeprus. [loreHnuanbuas sueprus ynpyro n1eopMUPOBAHHON MPYKUHBI.
[ToTenumanpHas 3Heprus Teaa BOIM3U HOBEPXHOCTH 3EMIIH.

HOTGHHI/IEUIBHBIC N HCIIOTCHLHAJIBHBIC CHIIBI. CBs3b pa6OTBI HCIIOTCHIOUAJIBHBIX CHII C
H3MCEHECHHEM MEXaHHYSCKOM OHEPIUU CUCTEMBI TCII. 3aKoH COXpaHCHUA MEXaHH4YeCKOM OHCPIruu.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpouCcTBa U MPaAKTUUYECKOE IPUMEHEHUE: BOJIOMET, KONED, NPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBHXKEHUE.

[Tepexo moTeHIMATBHOW PHEPTUHU B KHHETHUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

I/I3yquI/Ie a0COJIFOTHO HCYIIPYTroro yaapa ¢ HoMOIbIO ABYX O AMHAKOBBIX HUTAHBIX



MaATHHUKOB.

HccnenoBanue cBs3u pabOTHl CHUJIBI ¢ M3MEHEHHEM MEXAaHMYECKOW SHEpPruu Teina Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. Moaeky/sipHas puznka u TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE I10JI0KEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUH U UX OIBITHOE 0OOCHOBAHUE.
Bbpoynosckoe nBuxkenue. Auddysus. Xapakrep ABUKEHUS U B3aUMOAEHCTBUS YacTHULL BEIIECTBA.
Mogenu cTpoeHHsI Ta30B, JKUAKOCTEH U TBEPBIX TeJ U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE
9TUX MoJieseil. Macca u pa3mepsl MoJiekys. KonnuectBo BemectBa. [loctosiHHast ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenscus.

Mopnens uaeansHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KHHETUYECKOW Teopuu
uaeanpHoro rasza. AOCONIIOTHas TeMmIeparypa Kak Mepa cpelHeld KHHETHMYeCKOW SHepruu
TEIJIOBOTO ABWKEeHUS yacTull rasa. [Illkana remnepatyp KenbBruHa. ['a30Bble 3aKOHBI. Y paBHEHHUE
MenneneeBa—Kianeiipona. 3akon JlanbTona. M3ompoiieccsl B HACATIBHOM Tra3e ¢ MOCTOSHHBIM
KOJIM4eCTBOM BemiecTBa. ['paduueckoe mnpepcraBieHHE H30MPOIECCOB: H30TEpMa, H30XOPa,
n3o0bapa.

Texuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OaApOMeETp.

Jlemoncmpayuu

OnbITEL, JTOKa3bIBAIONIME JUCKPETHOE CTPOEHUE BemecTBa, ¢oTorpaduu  MOJIEKYI
OPraHM4YeCKUX COCTMHEHUH.

OmnbITel 10 AU GY3UN KUTKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHIKCHHSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.
Monens, WILTIOCTPUPYIOLIas MPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThL, WJUTFOCTPUPYIOILIUE YPABHEHHE COCTOSIHUS UJI€aJIbHOTO I'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

OnpeneneHHe MacCCbl BO311yXa B KJIaCCHOM KOMHAaTe€ Ha OCHOBE H3MepeHHfI 00BEMa
KOMHAThI, JaBJICHUA U TEMIICPATYPhI BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/Iy ITapaMeTpaMu COCTOSHUS pa3peKEeHHOTO rasza.
Tema 2. Ocnoevt mepmoounamuku

TepMO,Z[I/IHaMI/I‘-ICCKaH cucrema. BHYTpCHH}I}I OHEPTIUia TepMO,Z[I/IHaMI/IquKOI‘/’I CUCTCMBI U



cnocoObl €€ wm3MeHeHus. KomudecTBO TernoTsl W pabota. BHyTpeHHsiss sHeEprus
OJIHOATOMHOTO HJIeaJbHOTO ra3za. Bujel Terionepenauu: TEMJIONMPOBOAHOCTb, KOHBEKIIUS,
W3JIy4YEHHE. Y IelIbHAs TeIUIOEMKOCTD BelecTBa. KoimuecTBO TEMIOTHI PU TEILIONEpEaAUe.

[onsitue 06 agnadbarHoM nporecce. [1epBrlii 3akoH TepMoanHaMUKU. [[pumMenenue nepBoro
3aKOHA TEPMOAMHAMUKH K m3omporeccam. [ padudeckas mHTEpIpeTanus padoThI rasa.

Bropoii 3akon TepmoanHamMuku. HeoObpaTuMOCTh IPOLIECCOB B MPUPO/IE.
TemoBbie MamuHbl. [IpuHIMIIBI HelicTBUS TeIIOBbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
Ter1oBbIX MamuHax. Kosguuuent nosnesnoro aeiictus TemioBoi mamuHel. [{ukn Kapao u ero

KO3 (UILIMEHT MOJIE3HOTO JEHCTBUSA. DKOJIOTHUECKHE TPOOIEMbI TETNIO3HEPT €TUKH.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHHWE: JBUIaTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJIOJUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEPTHH Tella NMPU COBEPIICHUH PAOOTHI: BBIJICT MPOOKU H3
OYTBIJIKH ITOJT ICHCTBHEM C)KATOTO BO3/IyXa, HarpeBaHue d(upa B JATYHHOU TPyOKe TyTEM TPEHUS
(BUIIEOIEMOHCTpAITHS).

N3meneHnne BHYTpEHHEH SHEPTUH (TEMIIEPaTyphl) Teja MpHU TeIJIonepeaaye.

OnbIT 10 aMabaTHOMY PAaCIIUPEHUIO BO3AyXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelNs BHYTPEHHETO CrOPaHUs, PEaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenne yaenbHON TEmI0EMKOCTH.

Tema 3. Acpecammnsvie cocmosanusn eeuwgecmea. Pazosvie nepexoonvl

Hapoo6pa3OBaHHe 1 KOHACHCAaIus:. I/IcnapeHHe U KuIieHue. AOCOIIOTHAsS U OTHOCHUTEIbHAS
BJIA’KHOCTB BO3JyXa. HaCBIH_IeHHHﬁ mnap. Y aenbHas TemjaoTa Hap006p330BaHI/IH. 3aBHCHUMOCTh

TEMIIEPATYpPbl KUTICHUS OT AaBIICHUS.

TBépnoe teno. Kpucramiueckue u amopgHbie Tena. AHM30TPOIHS CBONUCTB KPUCTAJUIOB.
Kunkue xpucramnel. CoBpeMeHHbIE MarepHuanbl. [lnaBneHume u Kpuctaiuzanus. Y aenbHas
TeruioTa riasneHus. CyonuManus.

YpaBHEeHHE TEIJIOBOTO OanaHca.

Texanuueckue yCTpOﬁCTBa " IIPAKTUYICCKOC MMPUMCHCHHUEC: TUTPOMETP U IICUXPOMCETD,

KaJIOpUMCETP, TEXHOJIOTUU TMOJYYCHHA COBPEMCHHBLIX MATCpruajioB, B TOM YHCIIC
HaHOMAaTCpHuajIoB,  HAHOTCXHOJIOTUH.

Jlemoncmpayuu



CBolicTBa HACBIIICHHBIX MTAPOB.

Kurnenue npu moHMKEHHOM JIaBIICHUH.

CriocoObl M3MEpEHUs BIAKHOCTH.

Habnronenue HarpeBaHus v TUIaBJICHUS KPUCTAUTUECKOTO BEIIECTBA.
JleMOoHCTpaIys KpUCTAJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

I/I3MepeH1/Ie OTHOCHUTCIBHOMN BIAXKHOCTH BO3ayXa.

Paznea 4. DuexkTpoaMHaMmmuka
Tema 1. dnekmpocmamuka

OnekTpusanuss Ten. OJIEKTpUYeCKWi 3apsa. JlBa BHJA DIIEKTPUYECKHX 3apsiIOB.
[IpoBOJHUKH, AUANEKTPUKH U TIOJTYIPOBOJIHUKH. 3aKOH COXPAHEHHUS ANEKTPUUIECKOTO 3aps/a.

B3aumoperictBue 3apsgoB.  3akoH Kynona. TodeuHbld  AIEKTPUYECKUH  3apsii.
OnekTpuyeckoe mosne. Hanpsok€HHOCTh anekTpuyeckoro mnouis. [IpuHOMn cynepno3unuu

ANEKTpUYECKHUX MoJsiel. JINHNN Hanps>KEHHOCTHU AIIEKTPUYECKOTO MOJIA.

PaboTa cui anexrpocratudeckoro noJst. [lorenman. Pasnocts motenmnumanos. [IpoBoaHukm
Y TUDJICKTPUKH B JICKTPOCTATHUECKOM I0JI€e. J(nanekTpudeckas IpOHUIIAEMOCTb.

OnextpoéMkocts. Konaencarop. DneKTpOEMKOCTh IIOCKOTO KOHAEHCATOpa. DHEprus
3apsHKEHHOTO KOHCHCATOPA.

Texaudeckue YCTpOﬁCTBa " IPaKTHYCCKOC MMPUMEHCHHUEC: 3JICKTPOCKOII, SJICKTPOMETDP,

ANIEKTPOCTATUYECKAsT  3allIHTa, 3a3eMJIeHue  AJIEeKTponpuOOpoB,  KOHICHCATOD,
KOIMKUPOBAJBHBIN amnmapar, CTpyWHBIN IpUHTED.

Jlemoncmpayuu

YCTporCTBO U IPUHLMII IEUCTBUS DJIEKTPOMETPA.
B3anmonencTBue HadIEKTPU30BAHHBIX TEIL.
DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.
[IpoBOIHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.
DNeKTpocTaTUYeCKas 3alluTa.

I[I/IBHCKTpI/IKI/I B SJICKTPOCTATUYCCKOM IIOJIC.



3aBHCHUMOCTB 3JIEKTPOEMKOCTH IIOCKOr0 KOHJAEHCATOpa OT IUIOLAAN IUIACTHH, PACCTOSIHUS
MEKy HUIMH U IUDJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3Mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannsiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEKTPUUYECKUN TOK. YCIIOBUS CYIIECTBOBAHUS 3JICKTPHUECKOTO TOKA. MICTOYHHMKHM TOKa.
Cwuira Toka. [TocTOSIHHBII TOK.

Hanpsokenne. 3akon OMa a5 ygacTka LIETH.

DIEeKTpUYECcKoe COTIPOTHUBJIICHUE. VnenbHOE COTIPOTUBJIEHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COSTUHEHNE TTPOBOTHUKOB.

PaboTa anextpuueckoro Toka. 3akoH J[xoyns—JleHnia. MOIHOCTB AIEKTPHUYECKOTO TOKA.

DNEKTPOIBMKYIIAs CHJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHMKA TOoKa. 3akoH Oma Jyis
MOJTHOM (3aMKHYTOM) d7eKTpuaeckoi nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHas MPOBOJUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTh COTPOTHUBIICHUSI METAJUIOB
oT Temmeparypsl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOCTBeHHas U MpPHUMECHas MPOBOJAUMOCTbh MOJYIMPOBOJIHUKOB.
CaoiicTBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

BHGKTpI/ILIeCKI/Iﬁ TOK B pacTBOpax M paciuiaBax OJCKTPOJIHUTOB. 9J'IeKTpOJ'II/ITI/I‘IeCKaH
JUucCcoluanus. BJ'ICKTPOJ'II/IS.

DJIEeKTpUYECKUI TOK B razax. CaMOCTOSITENIbHbIA M HECAMOCTOATENIbHBIN pa3psia. MosHus.
IIna3ma.

TexHuueckre ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: aMIIEPMETP, BOJIbTMETP, PEOCTAT,
HWCTOYHUKHA TOKA, SJEKTPOHArpeBaTe/IbHbIC MPHOOPBI, AJIEKTPOOCBETUTEIBHBIC IMPUOOPHI,
TEPMOMETpP  CONPOTHUBIICHUS, BAKyyMHBIA  JMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MOJIYIIPOBOJHUKOBBIN THO/[I, TAJIbBAHUKA.

Jemoncmpayuu

I/ISMepeHI/IC CHJIbI TOKA U HAIIPSAKCHUA.

3aBUCHMOCTD COMMPOTUBJICHUA MNUWJIHHAPUYICCKHUX IMMPOBOJHUKOB OT JIHWHBI, IUJIOIIAAN
MOMEPCYHOTO CCUYCHUA U MaTCpHUaJIa.

CMemranHoe COCAMHCHHUC ITPOBOJHUKOB.



[IpssMoe m3MepeHue 3MEeKTPOABMKYIIEH cuilbl. KOpoTkoe 3aMbIKaHHME TraJlbBaHUYECKOIO
JJIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTUBIICHMUS.

3aBUCUMOCTb COIIPOTUBIIEHUS! METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psaa ¥ NpOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSIS MPOBOIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3ydeHne cMenaHHOro CoeIMHEHHUS pe3UCTOPOB.

N3mepenue 3neKTpoABHKYIIEH CHiIbl ICTOYHHKA TOKA U €r0 BHYTPEHHET'0 COIIPOTUBIICHHUS.

Ha6nronenue anexkrponusa.

MexnpeamerHblie CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHS B 10 Kjacce OCYIIECTBISETCS C Y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IMO3HAHUS:
SBJICHUE, Hay4yHbIH (pakT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
9KCIIEPUMEHT, MOJCIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHuEe CUCTEMbl YpaBHEHUH, THEeHHas GyHK1Ms, napadona, runepoora,
ux rpaduKy U CBOWCTBA, TPUTOHOMETPHUUECKUE (PYHKIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC,
OCHOBHO€ TPUTOHOMETPHYECKOE TOXJIECTBO, BEKTOPbl M MX MPOECKUMHU HA OCHU KOOPJMHAT,
CJIO’KEHHE BEKTOPOB.

buonocusn: Mexanuueckoe JBIKEHUE B JKMBOW mpupojae, Audysus, ocMoc, TEII000MeH
KUBBIX OPraHU3MOB (BHJIbI TEIUJIONEpeIadyr, TEeIJIOBOE PaBHOBECHE), IJICKTPUUECKUE SBICHUS B
JKUBOU MIPUPOJIE.

Xumus.: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAasi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TeEJ, XKUIAKOCTEH W Ta30B, 3JIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIUTUYECKAS IUCCOLMALINS, TalbBAHUKA.

TI'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: peoOpazoBaHUE ABMKEHHUH C UCIIOJIb30BaHUEM MEXaHU3MOB, YUET TPEHHUSI B

TEXHUKE, MOAIUITHUKH, UCTI0JIb30BaHHE 3aKOHA COXPaHEHHs UMITYJIbCa B TEXHUKE (paKeTa,
BOJAOMET W JIpyrue), JBUTATENb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBON
XOJIOINIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH OJIyYEHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTMH,  D3JEKTPOCTAaTHYECKas  3aluTa,  3a3eMJICHHE

ANIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIM NpHUHTEp, dJIEKTpOHArpeBareibHble MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE PUOOPBI, TaJIbBAaHUKA.



11 KJIACC

Pazjen 4. DiekTpoannamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrositHHbIE MarHWTHL. B3ammopaelcTBHME NOCTOSHHBIX MarHUTOB. MarHuTHOE IOJe€.
Bekrop marauTHOM MHAYKIMK. [IpHHIMT Cyniepno3unvy MarHUTHBIX NOJIeH. JIMHUKM MarHUTHOM
nHaykuuy. KapTuHa TuHUN MarHUTHOW MHAYKIUU OJISE HOCTOSTHHBIX MarHUTOB.

MaruautHoe moJie NMpoBOJHUKAa ¢ TOKoM. KapTuHa AMHMI MHAYKIMHW MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHHKA U 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanMoaeicTBre NPOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HalpaBJICHUE.

Cuna JlopeHma, €€ MoAyab W HampaBlieHHE. J[BMKEHHE 3apsHKEHHOM YacTUIbl B
OJIHOPOJIHOM MarHuTHOM moje. Pabora cumsl Jlopenna.

SIBieHMEe BIEKTPOMAarHUTHOM WHAYKUHMH. [lOTOK BEKTOpa MarHUTHOW WHIYKIIUH.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTpOMarHuTHOM uHaykuuu dapanes.

BuxpeBoe snexTpuyeckoe mojie. DNEKTPOABIIKYLIAs CUjla HHAYKIUH B TPOBOJHHUKE,
JBUKYIIEMCS IOCTYMATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHIyKkTUBHOCTD. SIBICHUE CAMOMHAYKIIMH. DJICKTPOIBIKYIIAS CHJIa CAMOWHTYKITHH.
DHeprusi MarHUTHOTO MOJIs1 KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

Texuuueckue YCTpOﬁCTBa U IIPAKTHYCCKOC IIPHUMCHCHHC. IIOCTOAHHBLIC MAIHUTEI,
QJICKTPOMATrHUTHI, SJICKTPOABUI'ATECIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUL], MHAYKIIUOHHAA I1CYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE ANEKTPOHHOIO MMy4YKa MarHUTHBIM T1OJIEM.
JIMHUM MHIYKUIUY MarHUTHOTO TIOJISL.

BzaumogaeiictBue ABYX IIPOBOAHUKOB C TOKOM.



Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.
SIBneHue MIEKTPOMArHUTHOM UHAYKIIUH.
[IpaBuiio Jlenna.

3aBUCHUMOCTh BHCKTpOﬂBH)KyHICﬁ CUJIBI MHAYKIOHUKU OT CKOPOCTHU HM3MCHCHUS MArHUTHOTO
IIOTOKAa.

SIBneHME CaMOVHTYKITHH.

Yuenuueckuii osxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO TIOJIST KATYIITKA C TOKOM.

HccnemoBanue NeHCTBUS IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sIBICHAS JIEKTPOMArHUTHOW WHITYKITHH.
Paznen 5. Kosie0aHusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHvle Koaeoanus

KonebatenpHas cucrema. CBoOogHBIE MexaHWYEeCKHE KoseOanus. [apMoHuueckue
kosebanus. Ilepwon, dwacrora, amrumryna W ¢asza kojeOanwit. [IpyXKUHHBI MasSTHUK.
MareMaTnueckuii MasTHUK. Y paBHEHHUE TapMOHUYECKHX Kosiebanuii. [IpeBpaiienne sHepruu npu
TapMOHHYECKUX KOJICOaHUSX.

Konebatenpubiii koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJICOAHUS B HICATHHOM
KOoJIeOaTeIbHOM KOHType. AHAJIOTUS MEXKIy MEXaHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHHM B UACATBHOM KOJeOaTeIbHOM

KOHTYpe.

Hpe,[[CTaBJ'IeHI/Ie 0 3aTyXaromux KoJIe0aHMIX. BBIHY)K)IGHHLIC MeXaHNYeCKHe KoJieOaHus.
Pe3onanc. BBIHY)K,HCHHBIG QJICKTPOMAIrHUTHBIC KoJieOaHus.

HepeMeHHLIfI TOK. CI/IHYCOI/I,I[aJ'IBHHﬁ HepeMeHHLIfI TOK. MOIIHOCTh MNEPEMECHHOI'O TOKaA.
AMHJ'II/ITyI[HOC u HeﬁCTBYIOIHee 3HAYCHHC CUJIbl TOKA U HAITPSIKCHHA.

Tpanchopmarop. [IpousBojacTBo, mepemaada U MOTpeOICHHWE AIEKTPUYECKOW DHEPTHUU.
DKOJIOTMYECKME PHUCKH TP MNPOU3BOACTBE 3ieKTpod3Hepruu. KynbTypa wHcnosib3oBaHus

QJICKTPOOHEPTUH B MMOBCEIHEBHOM JKU3HU.

Texanuueckue yCTpOﬁCTBa U  TPAKTUYCCKOC TPUMCHCHUC!: SHGKTpI/ILIeCKI/Iﬁ 3BOHOK,
reHepaTop NEPpEMEHHOTO TOKA, JIMHUU JJICKTPpOIICpeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KoJiebaTenbHONW CUCTEMBI (MIPYKUHHBIA MIIM MaTeMaTUYECKUN
MasiTHUK).



Habmoienue 3aTyxarommx KoaeOaHui.
HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUIA.
Habmonenue pe3onanca.

CB00OOIHBIE AIEKTPOMArHUTHBIE KOJICOAHMS.

OcmwnorpaMmsl — (3aBUCMMOCTH  CUJIBl  TOKAa M HANpSOKEHUsT OT BPEMEHM) JUId
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mocienoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KaTyIIKM WHIYKTMBHOCTH U
KOHJICHCATOPA.

Monenb TMHUY 3IIEKTPOIIepelauH.
Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

HccnenoBanue 3aBUCHMOCTH MEPUOJIa MAJIbIX KOJIEOAHUN Ipy3a HA HUTHU OT JUTMHBI HUTH U
MaccChl Ipy3a.

HccnenoBanue mnepeMEeHHOro TOKa B I€MM M3 IOCIEAO0BATENbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHumMHvle 60JIHb

MexaHn4deckre BOJIHBI, YCIOBUS pacupocTpanenus. [lepuoa. CkopocTh pacnpocTpaHeHus
u panuHa BousiHbl. [lomepeunble W mpononbHble BOJHBL. HWHTepdepeHuuss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCIIOBUS U3JIy4YCHHs SJIEKTPOMarHUTHBIX BOJIH. B3aumnas
opueHTaius BektopoB E, B, V B anekrpomaruutHo# BosHe. CBONCTBA 31€KTPOMArHUTHBIX BOJIH:
OTpakeHue, MpeJoMiieHHe, noispuzauus, Audpakuus, uHtepepeHius. CKOpoCTb

QJICKTPOMArduTHLIX BOJIH.

[lIkanma 37€KTpOMarHUTHBIX BOJIH. [IpMMeHEHHE >JIEeKTPOMArHUTHBIX BOJH B TEXHHKE W
OBITY.

[TpunIUIIBEI pagoCBA3U U TeaeBuAcHUA. Paaronokaiusi.

DIEeKTPOMarHUTHOE 3arpsA3HEHUE OKPYKaIOUIEH Cpeibl.

TexHuyeckrue yCTpPOMCTBA U IPAKTUYECKOE NPUMEHEHHUE: MY3BIKAIbHBIE WHCTPYMEHTHI,
YIBTPa3ByKOBAsl JUArHOCTUKA B TEXHUKE M MEIULMHE, paaap, paJuONpUEMHHK, TEJIEBU30D,
anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

06pa3OBaHI/IC H PpacClpoOCTPaHCHUC MTONICPCUHBIX U NTPOJOJIbHBIX BOJIH.



Kouebmromieecs T€10 Kak HCTOYHUK 3BYKA.

Habnronenue oTpaxkeHus U MPEIOMIICHUS MEXaHHUECKUX BOJIH.
Habnronenue unrepdepeHunn u 1uppakiind MEXaHUYECKUX BOJIH.
3BYKOBOW PE30HAHC.

Habmtonenue cBsi3u IPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIMTYJOM M YacTOTOM
KOJIeOaHU.

UccnenoBanne  CBOWMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaXCHHE, MPEIOMIICHHE,
noJisipu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHelHOE pacpoCTpaHEHUE CBETa B OJTHOPOIHOM cpene.
JIyud cBeta. ToueyHBIN ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHune H300pa’keHUN B IJIOCKOM
3epKaiie.

[Ipenomiienne cBeta. 3akoHBI TpeIOMIIEHUS cBeTa. AOCOTIOTHBIM  IMOKa3aTelhb
npenomienus. IlonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroj MOJHOTO BHYTPEHHETO
OTpaKCHHUS.

Jucnepcus cera. CroskHBINA cocTaB Oenoro ceeta. L[BerT.

CoOuparoriue ¥ pacceuBaroiiye JWH3bL. ToHkas smH3a. DOKyCHOE pacCcTOsHUE U
OonTHYECKas cuiia TOHKOU JMH3BIL. [locTpoeHne n3o0pakeHuii B COOMPAIOIIUX U PACCEUBAIOLINX
nuH3ax. Popmysa TOHKOM JIMH3bI. Y BEJIMUECHHE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas omntuka. WuTtepdepenums cBera. KorepeHTHbIE HWCTOYHHMKH. Y CIIOBHUSA
HaOIOICHUS] MAKCHUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX

KOI'CpCHTHBLIX HCTOYHHUKOB.

Hudpakuuss cera. JudpakuuoHHas pemiérka. YciIoBue HAOMIOAEHHS TJIaBHBIX
MaKCHUMYMOB MpH MaJICHUA MOHOXPOMATHUYECKOTO CBeTa Ha AU(PPAKIIUOHHYIO PEIIETKY.

[lonspu3zanus ceera.

Texnudeckre ycTpocTBa M MPAaKTUYECKOE MPHUMEHEHHWE: OYKH, Jyma, QoToamnmapar,
MIPOEKIIMOHHBIN anmnapat, MUKPOCKOTI, TEJIECKOI, BOJJOKOHHAs ONITUKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOU L.

Jlemoncmpayuu

[IpsiMonuHeitHOE paclpoCTpaHEeHHe, OTpaKeHHE M IpeloMieHue cBera. Onruyeckue
pUOOPHL.



[TonHoe BHYTpeHHEe oTpaxkeHrue. Mojieas CBETOBOIA.

HccnenoBanue cBOWCTB N300paKeHUM B JTMH3aX.

Mopenu MUKpOCKOTIa, TEIECKOIIA.

Habmonenne naTepdepeHym cBera.

Hab6monenue mudpaknuu ceera.

HaGnronenue aucnepcun cera.

[Tony4yenue crekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

HaGnronenue monsipuszaiuu ceera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenune mokasaresns mpeioMIIeHUs CTEKIIA.

HccnenoBanue cBONWCTB M300paKeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.
Pa3znen 6. OcHOBBI crienAJILHOH TEOPHUH OTHOCUTEILHOCTH

['panuubl TPUMEHUMOCTH KJIACCHYECKOW MeXaHHMKHU. [locTynmarsl crnennalbHON Teopuu
OTHOCHTEJILHOCTH: WHBApPHAHTHOCTh MOJIYJs CKOPOCTH CBE€Ta B BaKyyMme, IPUHIUII
OTHOCHTEIBHOCTH DUHIITEHHA.

OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHHU M COKPAILICHUE JUTHHBI.

DHEprus ¥ UMIYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBsi3b Macchl € YJHEPrUeH U UMITYJILCOM PENATUBUCTCKON YaCTUIIbl. DHEPrUs MOKOSL.
Paznen 7. KBantoBasi pusznka

Tema 1. Inemenmuvt K6AHMOGOT ONMUKU

®otonbl. ®opmyna [TnaHka cBsA3M SHEPTUU (POTOHA C €r0 YACTOTOW. DHEPTUs U UMITYIIBC
¢doToHa.

OtkpeiTue u wuccaenoBanue Qotordpdexra. Omnbitel A. [I'. CroseroBa. 3akoHBI
¢dororddekra. YpaBHenue DitHiuTeiHa 115 poroaddexra. «KpacHas rpanuna» gporospdexra.

JNasnenue cera. Onbitel [1. H. JIeGenena.

XUMHUYECKOE eHCTBHUE CBETA.



TexHuuecKre yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: (PoToIeMeHT, (OTOMATUHK,
CoOJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu

®oTo3(hheKT Ha YyCTAaHOBKE € ITUHKOBOH MJIACTUHOM.

HccnenoBanue 3akoHOB BHeUTHEro (hotodddekra.

Ceeroauo.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopna mo paccesauto o -gactuil. [lmanerapHas
Mozens aroma. [loctynarel bopa. M3nyuenue n norsouieHne GOTOHOB IpU MEPEXOJE aToma ¢
OJHOTO YPOBHS HEpruu Ha Apyroi. Bunel cektpoB. CEKTp ypOBHEN SHEPTUU aTOMa BOJAOPOAA.

BosHoBEIE cBOlICTBaA yacTull. BosiHb! ne bpoiinsa. KopnycKynsspHO-BOJIHOBOM Ayaanu3M.

CrionTanHoe u BBIHYXK/ICHHOC M3JIYYCHHEC.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: CIEKTpaJbHbIM aHAIN3
(cmexTpockom), Jiazep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI Ja3epa.

HaGnronenue nuHeRvaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

HaGnronenue nuHeHYaToro CreKkTpa.

Tema 3. Amomnoe sa0po

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTPOCHHUS A/ipa. OTKphITHE paJUOAKTUBHOCTH.
OmnsiTel Pesepdopnaa o onpeneneHuio coctaBa paaAMoakTUBHOTO u3nydeHus. CoiicTBa anbda-,

66Ta', raMmma-usJIydcHus. Bausaue PaaArOaKTHUBHOCTU HA KUBBIC OPIraHU3MBI.

OTkpeiTHE TPOTOHA U HeTpoHa. HyknonHas monens siapa ['eitsendepra—Banenko. 3apsia
anpa. Maccosoe uncio aapa. M3oromnst.

Anba-pacnian. DIeKTpOHHBIH M MO3UTPOHHBIA Oera-pacnan. ['amma-uznyueHue. 3aKoH
paZroaKTUBHOTO pacnaja.



DHeprus cBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. Jleekt Maccsl sapa.
SnepHble peakuuu. Jlenenve U CUHTE3 SEp.

Snepupiii  peaktop. Tepmosimepubiii cunte3. IIpoOneMbl W TNEPCIEKTUBHI  SIEPHOM
SHEPreTUKU. DKOJIOTUYECKUE aCIEKThI IEPHOIN S3HEPTreTUKU.

OnemeHTapHble yacTUllbl. OTKPBITHE O3UTPOHA.
Metoapl HAOIIOACHNUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHII.
®dyHaMeHTaIbHble B3auMoieiicTBus. EqMHCTBO (pr3nueckoi KapTUHBI MHpa.

TexHuueckre yCTpoicTBa M NMPAKTUYECKOE MPUMEHEHHUE: JO3UMETp, Kamepa Buibcona,
SJIEPHBIN pEeaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

CuéTYnK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM (GoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU

Drarbl pa3BuThs acTpoHOMuH. [IprKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMUU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKUe 3BE3/IBI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

CoiHeyHast cucreMa.

Counnie. ConHeuHast akTUBHOCTb. Mcrounuk sHeprur ConHua W 3BE3A. 3BE3NBI, UX
OCHOBHBIC XapaKTEPUCTUKH. JlarpaMmmMa «CIeKTPpaIbHBIA KJIACC — CBETUMOCTBY. 3BE3bI TJIABHOU
[IOCJIENOBATEILHOCTH. 3aBUCUMOCThL «Macca — CBETHMOCTbY UISL  3BE3J  TJIAaBHOM
MOCJIEeI0BATENIbHOCTU. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHBIE MPEACTABICHUS O

MPOMCXOXKACHUH | 3BoJitorrK COJIHIIA 1 3BE3/T. DTambl )KU3HHU 3BE3]T.

Muneunsiii [Iyts — Hama [ManakTtuka. [lonoxenue u neuxenne Connua B ['anaktuke. Tumst
rajakTuk. PaguoranakTuku u kBazapbl. YEpHbIE IBIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO0ma. PazGeranue ramaktuk. Teopus
bousbmoro B3peiBa. PennkroBoe usimydyeHue.

MacmraGHast ctpykTypa Beenennoil. MeraranakTuka.
Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus



Habnronenust HEeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAHHEM KOMIBIOTEPHBIX MPHIIOKEHHUH
IUISL OTIpeeNICHHsI TIOJIOKEHHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOTo noymapus U sipkue 3BE3/bL.

Habnronenus B Teneckon Jlynsl, miaaner, Mieunoro Ilyru.
O0o0maroniee NoBTOpPEeHUE

Ponp ¢u3ukn w acTpoHOMHUHM B 3KOHOMHUYECKOW, TEXHOJIOTUYCCKOW, COIMAIBHOW U
ATHYECKOHU cpepax AeaTeTbHOCTH YeI0BEKA, POJIb U MECTO (PU3UKH M aCTPOHOMHUHU B COBPEMEHHON
HAyYHOM KapTHHE MHpa, poJib (PU3MUECKOW Teopuu B (POPMHUPOBAHUHM MPEICTABICHHNA O
(¢u3nyeckoil KapTUHE MHUpa, MECTO (PU3NYECKON KApTHUHBI MUpPA B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IPEJCTaBICHUMN O IIPUPOJIE.

Me)Kl'[peIlMeTHble CBH3N

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHS B 11 Kjacce OCYIIECTBISIETCS C Y4ETOM
COJIEpXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHKH, OWOJIOTHH, XHUMUH,
reorpadyu U TEXHOJIOTHH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBJICHUE, Hay4yHbId (akT, rumores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIO/IEHUE,
JKCIIEPUMEHT, MOJIEIIMPOBAHNAE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHUN, TPUTOHOMETpUYECKHE (YHKIHMH: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJAECTBO, BEKTOPHI U HX
MPOEKIIMM HAa OCH KOOPIHMHAT, CJIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU N0I00US TPEYTOJILHUKOB, ONIPEIEICHNE TUIOIIAIU II0CKUX GUryp u oobpéma Tel.

Buonoeus: OJICKTPHUYECCKHUC ABJICHHUSA B JKUBOU mnpupoae, KoJIeOaTeIbHbIE JBHXXCHHA B JKHUBOH
IprUpoac, ONITUYCCKUE ABJICHUA B JKUBOH IIpupoac, HeﬁCTBHe paguanyvy Ha )XUBBIC OPraHHU3MBbI.

Xumusa: CTpoeHHME AaTOMOB U MOJIEKYN, KPUCTAJZIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHU3Mbl 00pa30BaHuUs KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPAIbHBII aHau3.

l'eoepaghus: MarHUTHBIE TOTIOCAa 3€MJIH, 3aJ€KU MarHUTHBIX pyd, GOTOChEMKA 3eMHOU
MOBEPXHOCTH, IIPECKA3aHNE 3eMIICTPSICEHUH.

Texnonocus: TMHUM 3JIEKTPOIIEpPEIay, TCHEPATOP MEPEMEHHOIO TOKa, JJEKTPOJABUTATEIb,
WHIYKIIUOHHAS Te4b, pajap, paJuoONpuéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meun,
MPOCKIIMOHHBIN anmapar, BOJIOKOHHAs OINTHKA, COJTHEUHas OaTapes.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
POU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA



OcBoenne yueOHOro mpenmera «Pu3nMka» HA YpOBHE CpeaHero oOiiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JInmgHOCTHBIE PE3YNIbTaThl OCBOEHHUS ydeOHOTo mpenmera «DHU3MKa» TOIHKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMid, TIO3UTHBHBIX BHYTPECHHHUX
yOeXIeHU, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSAM POCCHICKOTO  0OIIecTBa,
pacimpeHue XU3HEHHOTO OIbITa M OTBITa JIEATETLHOCTH B INPOLECCE peau3allid OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON NESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUSA:

chOpMUPOBAHHOCTh TPAKJAAHCKOM TO3WIMUK  OOydYaromerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTI'0 4JIEHA POCCUICKOI0 0OIIECTBA;

MPUHATAE TPATUIIMOHHBIX OOIIEYETIOBEUECKINX TYMAHHUCTHYECKHUX M JIEMOKPATUYECKHUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSATEIBHOCTh B HMHTEPECAaX T'PaKIaHCKOTO OOIIecTBa,
Y4acCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIHLHON OpraHU3aIliu;

YMEHHE B3aMMOJECHCTBOBATh C COLMAIBHBIMM HWHCTUTYTaMH B COOTBETCTBHHM C HX
(GYHKIUSAMHI 1 Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON NESTEIbHOCTH;
2) NIATPHOTHYECKOT0 BOCTIMTAHHUSI:
c(OpPMUPOBAHHOCTH POCCUICKON IPakIaHCKON UIEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIaM, JOCTIDKEHHSIM pPOCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITIUTAHMSI:
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OLCHUBATHL CUTYyallUIO U IPUHUMATh OCO3HAHHBIC PCIICHUA, OPUCHTHUPYACH HA
MOPAJIbHO-HPAaBCTBCHHLIC HOPMbI U ICHHOCTHU, B TOM YUCJIC B ACATCIIbHOCTU y‘{éHOFO;

OCO3HAHHWE JMYHOTO BKJIaa B TIOCTPOEHHE YCTOWYMBOIO OY/IyIIIEro;
4)3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUUYECKOE OTHOILIEHUE K MHPY, BKIIIOUas 3CTETUKY HAYYHOIO TBOPUYECTBA, MPUCYLIETO
¢u3nveckoit Hayke;

5) TpynoBoro BocnuTaHus:



MHTEpEC K pa3iInyHbIM chepaM npodeccHoHAIBHON 1S TETbHOCTH, B TOM YUCIIE CBSI3aHHBIM
¢ (u3MKOW M TEXHMKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymieil mpodeccuu u
peajin30BbIBATh COOCTBEHHBIE )KU3HEHHbIE IIJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHUIO U caMO00Opa3oBaHHIO B obOjacTu (U3MKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) 9K0JIOTHYECKOr0 BOCTIUTAHUS

c(pOPMUPOBAHHOCTh SKOJIOTHUECKON KYJIBTYpbI, OCO3HaHME TJOOAIbHOIO Xapakrepa
9KOJIOTMYECKUX MPOOIIeEM;

IJTAHUPOBAHUE U OCYILIECTBIICHHUE NEHCTBUI B OKPYKAIOIIEH CPe/Ie Ha OCHOBE 3HAHMS LIEJIeH
YCTOMYHMBOTO PAa3BUTHS YEJIOBEYECTBA;

paclIUpeHUe OmbITa JACSITEIBHOCTA SKOJIOTMYECKOW HANpaBJIE€HHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUU 10 (PUBUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

C()OPMHPOBAHHOCTE ~ MHUPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS QU3NUECKON HAYKH;

OCO3HaHUEC NECHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IPOLECCCE U3YUCHUSA (1)I/ISI/IKI/I
OCYIICCTBJIATDH MPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIbHOCTE HHANBUAYAJIbHO U B I'PYIIIIC.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Ba3oBble 1oruyeckue aeiicTBus:

CaMOCTOATCIBHO (bOpMy.]'II/IPOBaTB U AaKTyaJIM3UpOBaTb HpO6J'ICMy, paccMaTpuBaThb eé
BCCCTOPOHHC,

ONpCACIIATh LCIIN ACATCIIBHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPUU UX JOCTUKCHUS,
BBIABJIATH 3dKOHOMEPHOCTHU U TPOTHUBOPECUUA B PACCMATPHUBACMBIX (1)I/I3I/I‘{eCKI/IX SABJICHHUAX,

pa3pabaTbIBaTh IUIaH peleHHs MPoOIeMbl ¢ yUETOM aHaIM3a UMEIOIUXCS MaTepUaIbHbIX U
HEMaTEPUAIIbHBIX PECYPCOB;

BHOCHTb KOPPCKTUBLI B HACATCIBHOCTL, OLCHUBATH COOTBCTCTBUC PC3YJIbTATOB MCIIAM,
OIICHUBATHL PUCKU MOCIEACTBUI ACATCIBHOCTH,



KOOPJIMHUPOBAaTh WU BBINOJHATH padOTy B YCIOBHUSX PEANBHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aMMOJCHUCTBUS;

Ppa3sBUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUU JKU3HCHHBIX HpO6JIeM.
ba3oBble HCCIeA0BATC/IbCKHE HeﬁCTBHﬂ:

BIIQJICTh HAYYHOU TEPMUHOJIOTHCH, KITFOYCBBIMH TMOHATHAMH W METOJaMH (DU3MYECKOMH
HayKH;

BJIQJIETh HaBBIKAMHU y4€OHO-UCCIIEIOBATEICKOM M MPOEKTHOM JAESATEIIbHOCTU B 00JacTH
(hU3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY METOJ/IOB PEIICHUs 3a/1a4
(DMBUYECKOTO COACPKAHUS, TPUMEHEHUIO PA3IMUYHBIX METOJIOB TIO3HAHUS;

BIIQJIETh BUJAMHU JICATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETallvH,
MpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX CUTYAIUAX, B TOM YUCJIE PU CO3JaHUHU
y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISBJISITh TIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3a/ady, BBIJIBUTATh
TUTIOTE3Y €€ PeIIeHHsI, HAXOUTh apTYMEHTHI JIJIs JJOKA3aTelIbCTBA CBOUX YTBEPKACHUI, 3a7aBaTh

rapamMeTpsl U KPUTEPUHU PELICHMUS;

AHAJIIM3UPOBATH IMOJIYYCHHBIC B XOA€ PCHICHUSA 3aJJa4i pE3YyiIbTaTbl, KPHTHYCCKN OLICHUBATDH
X JOCTOBEPHOCTD, IIPOrHO3UPOBATH U3MCHCHUC B HOBEIX YCIIOBHUAX;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 33/]a4ul B 00pa30BaTeIbHON ACITEILHOCTH, B TOM
quclie IPU U3Y4YEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 0071acCTh KU3HEACSITENbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJI€H, IIpe/yIaraTh OPUTrHHAIbHbIE MTOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PaGora ¢ undopmanmeii:

BIIQJIETh HABBIKAMU MOJy4eHUs UHGpoOpManuu (U3NYECKOTO COAEPIKAHUS U3 UCTOYHHKOB
pa3HBIX THUIOB, CaMOCTOSITENIBHO OCYIIECTBJISATh IOWCK, aHAJIW3, CHCTEMaTU3alul0 U
WHTEPIPETAINI0 HHPOPMAIIH Pa3TUYHBIX BUJOB U (OPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

HCIOJIb30BaTh CpeAcTBa MH(GOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B pEIICeHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3a/ad C coOItofeHneM TpeboBaHUi

APrOHOMUKH, TEXHUKUA OE30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHUS, MPABOBBIX M ITHUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (PU3MYECKOTO COJCpKAHUSA B PA3IUYHBIX QopMmarax ¢ yd4éTom
Ha3zHa4YeHUs HHPOPMALIMH U LIEJIEBOH ayIMTOPUH, BEIOUPAst ONTUMAIbHYIO (DOPMY IPEICTaBICHUS
Y BU3yaJIU3alUU.

KoMMyHHKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:
OCYIIIECTBIISATH OOIICHHUE HA YpOKaX (DU3HKHU U BO BHCYPOUHOU JCATCIHHOCTH;
pacro3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYAIlui U CMATYaTh KOH(QIUKTHI;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMAaTUKy U METOJAbl COBMECTHBIX IEMCTBHM C yuy€TOM OOIIMX HHTEPECOB U
BO3MOYHOCTEHN KaXI0TO 4eHa KOJUIEKTHBA;

MPUHUAMATH I€JIM COBMECTHOM JEATENbHOCTH, OPraHHU30BBIBATh W KOOPAWMHHPOBATH
JENCTBHUS IO €€ JOCTHKEHUIO: COCTABIIATH IUIaH ACMCTBUM, pacpeAeATh POJIA C Y4ETOM MHEHHN

Y4aCTHUKOB, 00CYXJaTh pe3ylbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaYeCTBO CBOETO BKJIA/a M KaXKJIOTO YYaCTHHKA KOMaH[bl B OOIIMI pe3yibTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC ITPOCKTHI, OLICHUBAThL HWACU C IMO3HMIIMKM HOBH3HBI, OPUTMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYMNMOCTH,

OCYIICCTBJIATL IIO3UTUBHOC CTPATCrM4€CKOEC TIOBCACHHUE B PA3JIMUYHBIX CHUTyalUAX,
MIPOABJIATD TBOPUCCTBO U B006pa)K€HI/Ie, OBITh HMHHUIINAaTHUBHBIM.

PeryasiTuBHbIe yHUBepcaIbHbIe YUeOHbI€ 1eliCTBUA
Camoopranuszanmsi:

CaMOCTOATCIIbHO OCYHICCTBJIATL IMO3HABATCIIbHYIO ACATCIIBHOCTH B obOactu (I)I/ISI/IKI/I n
ACTPOHOMMUHU, BBISIBJISATD HpO6HCMBI, CTaBUTb U (I)OpMy.]'II/IpOBaTB COOCTBEHHBIE 3aaa4u,

CaMOCTOSTENBHO COCTABJATH IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3aJady, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTEHUM;

AaBaTb OLUCHKY HOBBIM CUTYyallUsIM,

paciIupATb paMKU y‘ICGHOFO npeaMeTa Ha OCHOBC JIMYHBIX npeunhoeHHﬁ;



JIeNlaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;

OILICHUBATh MPHOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (POPMHUPOBAHUIO M MIPOSBICHUIO SPYAULINU B 00IACTH (PU3HUKH, TIOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb.

CﬁMOKOHTpOJIb, IMOLMOHAJIbHBIA HHTEJIEKT:

JAaBaTb OLCHKY HOBBLIM CUTyallUAM, BHOCHUTH KOPPCKTUBBI B JACATCIBHOCTH, OLCHUBATDH
COOTBETCTBUC PEIYJIBTATOB LECJISAM;

BJ1aJI€Th HaBbIKaMH IMO03HABATEILHOM pe(l)J'IeKCI/II/I KaK OCO3HaHHA COBCPIIaCMbIX )IGI\/JICTBI/II\/'I n
MBICJIIMTCIIBHBIX MMPOLECCOB, UX PE3YIIBTATOB U OCHOBaHI/II\/JI;

HCI0JIb30BaTh MPUEMBI pe(IeKCHu AJIs OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PELIECHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPaBO JPYTrUX HA OMIMOKH.

B npornecce noCTHKeHUsT TUUHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOTrPAMMBI MO (PU3UKE IS
YPOBHS CpelHero oomiero o0pa3oBaHusi y 0OydyalolUUXCs COBEPUICHCTBYETCS SMOIMOHAIbHBIN

HMHTCIIJICKT, npennonarafonmﬁ C(i)OpMHpOBaHHOCTBZ

CaMOCO3HAHUs, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJIETh HANpPaBIEHUS pPa3BUTHsI COOCTBEHHOI SMOLIMOHAIBHOMN Cepbl, ObITh YBEpEHHBIM B ceO€;

CaMOPCTYJIMPOBAHMS, BKIIFOUAOIICTO CAMOKOHTPOJIb, YMCHUC IPUHUMATD OTBECTCTBCHHOCTD
3a CBOE IIOBCICHUC, CIIOCOOHOCTD AJ[AIITUPOBATHCA K OSOMOIMOHAJIbHBIM U3MCHCHUAM U IIPOSABIIATH

FI/I6KOCTB, OBITE OTKPBITBIM HOBOMY;

BHy’TpeHHeﬁ MOTHBaIu, BKJ'II-O‘{aI-OH_Ieﬁ CTPEMIJICHUC K HOOCTHIKCHHIO HCJIN U YCIICXY,
ONITUMU3M, NHUIIUATHUBHOCTb, YMCHHC JIECTBOBATh MCXOJS U3 CBOUX BO3MO)KHOCT€I>1;

OMIIaTHUH, BKJIIOYAIOIIEH CIIOCOOHOCTh TOHUMATH OMOIHOHAJIBHOC COCTOAHUC JOpPYT'UX,
YUYUTBIBATH €0 IIPHU OCYIICCTBICHUN O6H.[CHI/IH, CIIOCOOHOCTH K COYYBCTBUIO U COTICPCIKUBAHULIO;

COMMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPANBATh OTHOIICHUA C APYTHUMU
JIIOAbMH, 33.60TI/ITBC$I, MPOSABJIATH UHTEPCC U pa3peilaThb KOH(bHHKTBI.

HPEAMETHBIE PE3YJIBTATDBI



K xonmy obyuenust B 10 kJjacce npenqMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MPHUMEPax Pojb U MECTO (U3MKU B (POPMUPOBAHHH COBPEMEHHOM
Hay4YHOW KApTHUHBI MHUPA, B PAa3BUTHUH COBPEMEHHOM TEXHUKHM M TEXHOJIOTHM, B IPAKTUYECKOMH
JIeSATEIIFHOCTH JIIOJICH;

YUUTHIBATh TPAHHIIBI IPUMEHEHNUS N3YUYECHHBIX (PH3UUECKUX MOJIETICH: MaTepraIbHas TOUKa,
MHEepLHaNbHas CUCTeMa OTCcuéTa, abCOJIOTHO TBEP/IOE TEJO0, UCANBbHBIN ra3, MOJEIN CTPOEHUS
ra3oB, XUAKOCTEH U TBEPABIX TeJ, TOUECUHBIN AIEKTPUUECKUN 3apsil IPHU pelieHun (pU3n4ecKux
3a/1ay;

pacrno3HaBaTh (U3UYECKUE SBICHUS (IIPOLECChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKON TEOpHHM CTPOEHHUS BELIECTBA U DJIEKTPOJUHAMHKU:
pPaBHOMEPHOE U DPABHOYCKOPEHHOE MPSIMOJIMHEHHOE [BH)KEHHE, CBOOOJHOE MajieHue Tel,
JBUKEHHE [0 OKPYKHOCTH, HHEPIUS, B3auMoIelcTBHUE Tel, Tuddy3us, OpOyHOBCKOE JIBHKEHHUE,
CTPOEHHE KUIKOCTEH M TBEPIBIX TeJl, K3MEHEHUE 00bEMa TeJ MPH HAarpeBaHUU (OXJIaXACHUN),
TEIJIOBOE paBHOBECHE, HCIApEeHHe, KOHJAEHCAlWs, IUIaBJI€HUE, KPHUCTAJUIM3AIMs, KUIICHHE,
BJIQ)KHOCTh BO3/yXa, MOBBILIEHUE IaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCY/JIE, CBS3b
MEXJly HapamMeTpaMH COCTOSHUS ra3za B HM30IpOLeccax, AIEKTpU3alUs TeJ, B3auMoJeiicTBUe
3aps/ioB;

OTHCHIBaTh MEXAHMYECKOE IBUKEHHE, HCIOJB3ys (pU3Mueckue BeJIMYUHBI: KOOPAMHATA,
MyTh, MEpPEMEIleHNEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHila, UMIYJIbC Teja, KHHEeTHYeCcKas
SHeprusi, NMOTEHLHUaJIbHAsl AHEpPrus, MexaHudeckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
OTHCAHUU MPABUIILHO TPAKTOBATH (PU3NUYECKUIT CMBICIT UCTIOIb3YEMbIX BETUYHMH, X 0003HAUEHUS
U €MHHUILIbI, HAXOTUTh (GOPMYJIbI, CBSA3BIBAIONINE JAHHYIO (U3UYECKYIO BEIUYUHY C JIPYTrUMHU
BEJTMYMHAMU;

OIIMCbIBATh H3YYCHHBLIC TCIIJIOBBIC CBOMCTBA TEI U TEIJIOBEIC SABJICHUSA, MCIIOJIb3Yyd
(1)I/I3I/IquKI/IC BCIIMYMHBI: [OAaBJICHUC TIasa, TEMIICpaTypa, CPEAHAA KHHECTHYCCKass OSHEPIUsd
Xa0THYECKOI'0 ABHXKCHHA MOJICKYII, CpCAHCKBaApaTH4YHas CKOPOCTb MOJICKYJ, KOJIHWUYECTBO
TCIJIOTBI, BHYTPCHHSS DHCPIUA, pa60Ta rasa, KOB(I)(I)I/IHI/IGHT IIOJIC3HOI'O HeﬁCTBHH TCIIIIOBOIO
ABUTATCIIA; IIPH OIMMCAHUU IIPABUJIBHO TPAKTOBATDH q)HSHqCCKHﬁ CMBICJI UCIIOJIB3YEMbIX BCIIMYHNH,
uXx o003HaueHus u CAMHHNIIbI, HAaXOAUTb q)OpMy.]'ILI, CBA3bIBAIOIIUC JAHHYIO Q)HSI/I‘IGCKYIO
BCIIMYHHY C APpYIT'MMU BCIIMYHNHAM

ONHUCBIBATHL HU3YUCHHBIC SJICKTPUYCCKUC CBOMCTBA BCHICCTBA M DJJICKTPHUYCCKHC SBJICHUA
(l'[pOI.ICCCH), HCIIOJIb3YA (1)I/I3I/I‘IGCKI/IG BCIIMYHUHBI: BHCKTpI/I‘-ICCKI/Iﬁ 3apAan, 3JCKTPHUYICCKOEC IIOJIC,
HaprI)KéHHOCTB noJjrs1, MOTCHHHAJI, Pa3sHOCTb IIOTCHUUAIOB, IIpU OIHWCAHUU TIPABUIIBHO
TPAKTOBATb (1)H3H‘ICCKHﬁ CMBICJI HUCIIOJIB3YEMbBIX BCJIWYHUH, HUX 0003HAUCHHS H CAVHUIIBI,
YKa3bIBaATb (l)OpMy.]'IBI, CBA3BIBAIONIUEC NAHHYIO (I)I/IBI/ILIGCKyIO BCIIMYNHY C APYTUMHU BCIIMUNHAMU

aHAIM3UPOBATh (DU3UYECKUE TPOLECChl U SIBICHUS, UCTONB3ysd (PU3NYECKHE 3aKOHBI H
MPUHIUIEL: 3aKOH BcemupHOro TsaroTeHus, |, Il u 1l 3akonsr HploToHa, 3aKOH coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPAHEHUS MMITYJIbCa, TPUHIIUI CYHEPIIO3UIINU CUII, TIPUHITUTT
paBHOMPABUS WHEPIHATBHBIX CHCTEM OTCUETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEI[ECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CPEAHEH KWHETHMYECKOW JHEPIHH TEIUIOBOTO JIBHYKEHUS
MOJIEKYJT C aOCOJIOTHON TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMHKH, 3aKOH COXpPaHEHUS



ANEKTPUUECKOTr 0 3apsizia, 3akoH KynoHa, mpu 3ToM pa3iauyars CI0BECHYIO (hOpMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4ecKoe BBIPAKEHHE U YCIOBUS (TpaHMIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MTPUHIUIBI ACUCTBUS MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3nauyaTth yCIOBUS UX O€3011aCHOTO MCIIOJIb30BAHUS B IOBCETHEBHOM KU3HU;

BBIIIOJIHATE SKCHCPUMCHTBI 110 HMCCJICIOBAHUIO (bI/I?J/IquKI/IX SIBJIEHUU U mponeccoB €
UCTIOJb30BAHMEM  TMPSMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYINPOBATH
npo0ieMy/3a1ady v THIIOTE3Y Y4eOHOTO IKCIIEPUMEHTA, COOMPaTh YCTAHOBKY M3 MPEJI0KEHHOTO
000pyI0BaHUs, POBOAUTH OIBIT M POPMYIHUPOBATH BBIBOJIBI;

OCYILIECTBIIAITh NpPSMbIE M KOCBEHHbIE M3MEpPEHUs (U3MYECKUX BEJIWYUH, INPU 3TOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs U MCIOJIb30BaThb WM3BECTHBIE METOJbl OLEHKHU
MIOTPEITHOCTEN U3MEPEHU;

HCCIIEI0BATh 3aBUCUMOCTH MEXAY PU3NYECKUMU BEIMYUHAMU C UCTIOIb30BAaHUEM MPSMBIX
U3MEpEHUH, MpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3YJIbTAaThl IOJTY4YEHHOM
3aBUCHUMOCTH (PU3NYECKUX BEJIMYUH B BUJIE TaOIHIl U TpaMKOB, 1€1aTh BBIBOJIBI IO pe3yabTaTaM
HCCIIEA0BAHUS;

coOmoaTh MpaBmiIa 0OE30IMacHOTO TpyZAa NPH IMPOBEACHHHM HCCIEIOBAaHMH B paMKax
y4eOHOTO SKCHEePHMEHTa, Y4eOHO-MCCIEeTOBATENbCKOH W  IMPOEKTHOW JIESTENbHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemiath pacy€THbIE 3aJauyd C SBHO 33JaHHOM (U3MUYECKON MOJeNblo, HUCHOJb3Ys
(u3nyeckue 3aKOHbI U MPUHIIUIBI, HA OCHOBE aHAIM3a yCIOBUS 331a4l BHIOMPATh GU3NYECKYIO
MOJENb, BBIACHATh (U3NYECKHUE BEIUYMHBI M (GOpMYJbl, HEOOXOAWMBbIE Al €€ pelleHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEATIbHOCTH MOJyYEHHOTO 3HAaYeHUs PU3NUYECKON BEINUMHBI,

pfiiaTh Kad4C€CTBCHHBLIC 3aJadyr: BBICTPAHMBATH JIOTHYCCKHU HEIMPOTHBOPCUHMBYIO ILCIIOYKY
paCC}/)KI[eHI/Iﬁ C OHOpOI>'I Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (bHSI/I‘leCKI/Ie SABJICHUA,

WCII0JIb30BaTh IIPU PEUICHUH YUEOHBIX 3a]]a4 COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYPHUPOBaHHUsS, HUHTEpIpPETAlMyd U MpeJICTaBieHHs] y4eOHOM M Hay4dHO-
MONYJSIpHOM NH(GOPMaLlUK, TOTYYSCHHON U3 PA3IUYHBIX ICTOYHUKOB, KpUTHYECKU aHATHU3UPOBAThH
MOJIy4aeMyr0 HHPOPMAIHUIO;

MIPUBOJIUTh MPUMEPHI BKJIAJAa POCCHUICKUX U 3apyOSKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BATb TCOPCTUYCCKUC 3HAHUA 110 (1)143141(6 B IOBCEIHEBHOM KU3HU JJIsI obecneyeHust
0e30IMacHOCTH npu 06paIlIeHI/II/I C an60paMH 1N TCXHUYCCKUMHU yCTpOﬁCTBaMH, AJI1 COXpaHCHUA
3A0POBBA U C06J'II-OI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBEICHUS B OKpY)KaIOH_Ieﬁ cpeac,

pa6OTaTL B I'pylIi€ ¢ BbIIIOJIHCHHUEM PA3JIMYHBIX COLUAJIBHBIX pOJ'ICfI, IJIaHUPOBATH pa60Ty
TpyIIbl, paluOHAJIBHO pPacCHpeaciisiaThb 0053aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HECTAHHAAPTHBIX CUTYyalUsAX, AJCKBATHO OLCHUBATH BKJIAJ KAXXKAOTO M3 YYACTHUKOB TI'PYHIIBI B
peuIcHue paCCManHBaCMOﬁ HpO6JICMBI.



K xonmy obyuenust B 11 kJacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPHUMEPax Pojb U MECTO (U3UKU B (POPMUPOBAHHH COBPEMEHHOM
Hay4YHOW KAPTHUHBI MHUPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKHM M TEXHOJIOTHM, B IIPAKTUYECKOMU
JEeATETbHOCTH JIFOJICH, IEJIOCTHOCTh U €AMHCTBO (PU3MUECKON KapTUHBI MUPA;

YYUTBIBATh TPAaHUIBl TMPUMEHEHHS W3YYCHHBIX (PU3MUECKUX MOJENCH: TOYCHHBIH
NEKTPUYECKUH 3apsi], JIyd CBETa, TOYEUHBIM HCTOYHMK CBETA, IACPHAsI MOJIENb aTOMAa, HyKJIOHHAs
MO/IEJTb AaTOMHOTO SiZ[pa TPH pelIeHn: (prU3nIecKux 3a/1a4;

pacrno3HaBaTh (U3UYECKUE SBICHUS (IIPOLECChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKHM M KBAaHTOBOHM (DM3MKU: AJIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XAMUYECKOe, MarHUTHOE JEWCTBUS TOKa, B3aMMOJICWCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS
WHAYKIWS, JCHCTBHE MarHUTHOTO IIOJII HA MPOBOJHUK C TOKOM U JBWKYIIUICS 3apsin,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBL, IPSMOJIMHENTHOE pacIIpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHne, uHTepdepeHnus, audpakuus U MOIIpU3alMs  CBETa, JUCHEPCHUsS CBETa,
dhoTornekrpuueckuii 3¢pdexT (portorddekrt), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIHOAKTUBHOCTE;

OTHCHIBAaTh M3y4YEHHbIE CBOICTBAa BeIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCHoJyib3ysl (GU3NYECKHE BEIMYMHBL: DBJICKTPUUYECKUH 3apsij, Cuila TOKa, DJIEKTPUYECKOe
HaMpsHKEHUe, IIEKTPUYECKOe COTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, SJIEKTPOABMKYIIAS CHUIA,
paboTa ToKa, MHAYKIMS MarHUTHOro mojs, cuwia Awmepa, cuia JlopeHna, MHIYKTUBHOCTh
KaTYILIKH, SHEPrUsi 3JEKTPUUYECKOr0 W MArHUTHOTO TOJIeH, MEpUoJ W 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJIa TOKa B MPOLIECCE MApPMOHHYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOSHME M ONTUYECKash Cujla JUH3bI, IPU OMNUCAHUU MPABHIBHO
TpakToBaTh (UIMYECKUI CMBICT HCHOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS] M €IUHUIIBI,
yKa3bIBaTh (hOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

OIIMCbIBATh H3YYCHHBIC KBAHTOBBIC SABJICHUA MW IIPOLECCChI, MCIIOJIb3Ys (1)I/I3I/I‘ICCKI/Ie
BCJIIMYHHBI: CKOPOCTH JJICKTPOMArHuWTHBIX BOJIH, AJIMHA BOJHBI W YaCTOTa CBETA, SHCPIUAd H
HUMITYJIBC (l)OTOHa, nepuoa ImoJypacmnaga, SHEPrusa CBA3HM aTOMHBIX AA€p, IIPU OIIMCaHHUHU
IpaBUJIBHO TPAaKTOBATH (bHSH‘leCKI/Iﬁ CMBICI HCIOJB3YEMBIX BCIWYHWH, HUX 0003HAaYEeHHUsA U
CAWHUIDBI, YKa3bIBATb (1)OpMy'J'H>I, CBA3bIBAIONIUC JAHHYIO (1)I/I3I/I‘ICCKYIO BCINMYHNHY C APYIrUMH
BCINMYMHAMU, BbIYUCIIATH 3HAYCHHC (1)I/ISI/I‘IGCKOI‘/‘I BCJIMYHMHBI,

aHAJTM3UPOBaTh (PU3MUYECKHE IMPOLECCHl M SIBICHMS, UCHOJIb3YS (U3NYECKHUE 3aKOHBl U
OpUHLUOBL:  3ak0OH OMa, 3aKOHBI IIOCIENOBATEJBHOTO M MapajuIeIbHOTO  COEIMHEHMS
IIPOBOJHUKOB, 3akoH JDkoyns—JIeHma, 3akoH SJIEKTPOMAarHUTHOM  MHIYKIMH, 3aKOH
MIPSIMOJIMHENHOTO PacIpOCTPaHEHUsl CBETA, 3aKOHBl OTPA)KEHMs CBETAa, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHE DiiHIITelHHa 171 poTo3(dekTa, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH COXPaHEHHUs
UMITyJIbCa, 3aKOH COXPaHEHUs JJIEKTPUYECKOTO 3apsija, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIIA,
IOCTyJIaTel  bopa, 3akOH paJMOAaKTHUBHOIO pacmazna, IpH OTOM pa3ivyaTb CJIOBECHYIO
(GOopMYyIHPOBKY 3aKOHa, €ro MaTeMaTH4YecKOe BbIpaXXEHHE M YCJIOBHA (TpaHHUIbI, 00JIacTH)
IIPUMEHUMOCTH;

OTPEIEIATh HANpPABICHUE BEKTOPAa MHAYKLIHMHM MAarHUTHOTO MOJIS NPOBOJHHKA C TOKOM,
cusiel Amnepa u cuibl Jlopenua;

CTPOUTL U OINHCBIBATH I/I306pa)KCHI/IC, CO3a1aBacMoOC IIJIOCKUM 3€pKaJIOM, TOHKOH HHH30ﬁ;



BBIIIOJIHATL SKCIHCPUMCHTBI 110 HMCCJICIOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJIECHUU H ImponeccoB €
UCTIOJb30BAHMEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH: TmpH 3ToM  (OpPMYIHPOBATH
npo0ieMy/3a1ady v THIIOTE3Y Y4eOHOTO IKCIIEPUMEHTA, COOMPaATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHUs, POBOAUTH OIBIT M (POPMYIHPOBATH BBIBOIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE H3MEPEHUs (U3UYECKUX BEIWYHH, NPU ITOM
BBIOMPATh ONTHUMAJbHBINA CIIOCOO W3MEPEHHS M HWCIOJb30BAaTh HM3BECTHBIE METOIBl OLIEHKH
IIOIPEIIHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C UCIOJIb30BAHUEM IMPSIMBIX U3MEPEHUM:
IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHpOBATH pPe3yJbTAaThl MOJYYEHHOW 3aBUCHMOCTHU
¢u3nyecKux BEIWYMH B BHUAE TabmuIl M TrpauKOB, Je€1aTh BBIBOABI IO pe3yibTaTaMm
HCCIIEA0BaHUS;

coOmoaTh MpaBMiIa 0OE30MacHOTO TpyAa NPH TNPOBEACHHM HCCIEIOBAaHMHA B paMKax
y4eOHOTO OSKCHEepHMEHTa, Y4eOHO-MCCIEeTOBATENbCKOH U  IMPOEKTHOW JIESITEIbHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemath pacy€THbIE 3aJauyd C SBHO 33JaHHOM (PU3MYECKONM MOJENbIO, HCIOJIb3YS
(u3nyeckue 3aKOHbI M MPUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4l BHIOMPATh (GU3NUYECKYIO
MOJENb, BBIACHATh (U3NYECKHUE BEIUYMHBI M (OpMYJbl, HEOOXOAWMBbIE asi €€ pellieHus,
MIPOBOJUTH PAacU€Thl U OLICHUBATh PEAIbHOCTH MOJyYEHHOTO 3HAaYeHUS (PU3NUECKON BETUUHMHBI;

pelmaTth KadecTBEHHbIE 3a/lauM: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUUBY IIEMOYKY
paccyXJeHUM ¢ OOpoi Ha U3YyUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCIO0JIb30BATh IIPU PEIICHUH YIEOHBIX 3a]]a4 COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYPHUpPOBaHHWS, WHTEPIPETallMd W NPEICTaBICHUA Yy4EeOHOW U Hay4HO-
MOMYJISIPHOM NH(OPMaLlUK, TOJTYYEeHHON U3 PA3IUYHBIX ICTOYHUKOB, KpUTHYECKU aHATHU3UPOBAThH
MOJIy4aeMyto HH(POPMAIHUIO;

OOBSACHATH MPUHIIMIIBI ACHCTBUS MALLIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3inyaTh
yCIIOBUSA WX 0€30IaCHOTO UCIOJB30BaHUS B TIOBCETHEBHOM KU3HU;

MIPUBOJIUTh MPUMEPHI BKJIAJa POCCHUICKUX U 3apyOeKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHl;

HCIIOJIb30BATb TCOPCTUICCKHUEC 3HAHUS 110 (1)I/I3I/IK6 B IOBCEIHEBHOM *KU3HU JJIS oOecneueHus
0e30IMacHOCTH npu 06paIlIeHI/II/I C an60paMH N TCXHUYCCKUMHU yCTpOﬁCTBaMH, AJI1 COXpaHCHUA
3A0POBBA U C06J'II-OI[CHI/I$I HOPM 5KOJIOTHYCCKOTO IMOBEICHUS B Oprmaqueﬁ cpeace,

paboTath B rpyIiIie ¢ BHIIOJIHEHUEM PA3IMUHBIX COIMANBHBIX POJIEH, MIIaHUPOBaTh paboTy
TPYIIBl, palMOHAIBHO paclpenesiaTh O00f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTAaHAAPTHBIX CHUTYyalMAX, aJ€KBAaTHO OLIEHMBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB IPYIIILI B
peleHre paccMaTpuBaeMOi POOIEMBI.
TEMATHYECKOE IINTAHUPOBAHHME



10 KJIACC

Ne | HaummeHoBaHHe pa3fesoB U KosinyecTBO 4acoB JnekTpoHHbIe ([UPOBbIE)
n/ TEeM IPOTpPaMMbl Bcer | Kontpos | [IpakTude | o6pasoBaTesibHble pecypcChbl
I 0 bHbIE CKUe

paboThl | paboThl

Pasges 1. PUSUKA U METOAbI HAYYHOI'O IIO3HAHUA

1.1 | ®u3uKa U METO/bI HAYYHOTO 2 bubanoreka IOK
NIO3HAHUSA https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Pa3zaen 2. MEXAHHUKA
2.1 | KunemaTtuka 5 bubanoreka LIOK
https://m.edsoo.ru/7f41bf72
2.2 | luHamMmuKa 7 bu6aunoTreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHEHUA B 6 1 1 Bu6auoTteka LIOK
MeXaHHUKe https://m.edsoo.ru/7f41bf72
HWToro no pasgeny 18
Pasaen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJAWHAMHUKA
3.1 | OCHOBBI MOJIEKYJIAPHO- 9 1 Bu6sauoTteka LIOK
KUHETHUYECKON TEOPHUU https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEpPMOJAMHAMHUKH 10 1 bubaunoreka LIOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperaTHble COCTOSIHUA 5 bubauoTteka JOK
BelecTBa. PasoBble https://m.edsoo.ru/7f41bf72
nepexo/ibl
HToro o pasaeny 24
Paspe 4. 3JIEKTPOAUHAMUKA
4.1 | ds1eKTpocTaTHUKa 10 1 bu6bauoTteka JOK
https://m.edsoo.ru/7f41bf72
4.2 | IlocTOSAHHBIN 12 1 2 bu6smoTteka LIOK
3JIEKTPpUYECKUU TOK. TOKHU B https://m.edsoo.ru/7f41bf72
pas3/IMYHBIX Cpefiax
HToro no pasaeny 22
PesepBHOE BpeMs 2
OBLIEE KOJIMYECTBO YACOB I1O 68 4 5
[IPO'PAMME
11 KVIACC
Ne | HammeHoBaHMe pa3ziesioB U KosinuecTBO yacoB JnekTpoHHbIe (LUPPOBLIE)
n/ TeM MPOrpaMMbl Bcer | Kontpon | IlpakTt o6pasoBaTesIbHbIE peCypChl
| 0 bHbIE UYeCKHU
paboThl e
paboT
bl
Paspes 1. 3JIEKTPOAUHAMHUKA
1.1 | MarHuTHoOe I0JI€. 11 1 3 bubauoreka HOK
JJIeKTpOMarHUTHas https://m.edsoo.ru/7f41c97c
UHAYKIHUS
UToro no pasgeny 11

Paspen 2. KOJIEBAHUA U BOJIHbI
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2.1 | MexaHu4ecKue U 9 bubauoreka LIOK
3JIEKTPOMarHMTHbIE https://m.edsoo.ru/7f41c97c
KoJiebaHus

2.2 | MexaHHU4YeCKHE U 5 1 bubauoreka LIOK
3JIEKTPOMAarHUMTHbIE BOJIHBI https://m.edsoo.ru/7f41c97c

2.3 | OnTuka 10 bubauoreka LIOK

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

HToro o pasgeny 24

Pasge 3. 0OCHOBBI CHEIIMAJIBHOY TEOPMY OTHOCUTEJ/IbHOCTH

3.1 | OcHOBBI clleLiMaJbHOM 4 1 bubsunoreka LIOK
TEOPUH OTHOCUTEJIbHOCTH https://m.edsoo.ru/7f41c97c

HWToro o paszgeny 4

Pasaen 4. KBAHTOBAA ®H3UKA

4.1 | D1eMeHThl KBAaHTOBOH 6 Bubsunoreka LIOK
ONTHUKHU https://m.edsoo.ru/7f41c97c

4.2 | CTpoeHue aToMa 4 Bu6aunoTteka LIOK

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

4.3 | ATOMHOEe 5/1po 5 bubaunoreka IIOK

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

HWToro no pasgeny 15

Pasaen 5. 3JIEMEHTbBI ACTPOHOMHWU U ACTPOPU3UKHU

5.1 | d/1eMeHThI ACTPOHOMUH U 7 1 Bu6auoTeka LIOK
acTpodu3nKHU https://m.edsoo.ru/7f41c97c

HToro o pasgeny 7

Paspes1 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 | O6o061alee TOBTOPEHUE 4 bubsmoTreka LIOK

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

HToro o pasaeny 4

Pe3epBHOe BpeMs 3

OBILIEE KOJIMYECTBO YACOB 11O 68 4

[TPO'PAMME
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INOYPOYHOE IINTAHUPOBAHUE

HPUJIOKEHUE

10 KJIACC
Ne Tema ypoka KoJsinyecTBO 4YacoB Jlarta J/IeKTpOHHbIE
n/ Bcer | Koutpo | I[IpakTu | u3y4eHusd udpoBbIe
n 0 JIbHbIE | YecKue 06pasoBaTebH
paboThl | paboThl ble Pecypchl
1 dusnka — HayKa 0 Ipupo/e. 1 BubauoTteka
Hay4Hble MeTo/ bl TO3HAHUA [IOK
OKpY>Kalolero Mupa https://m.edso
o.ru/ff0c32e2
2 Posib 1 MecTO $U3UKHU B 1 BubauoTteka
$bopMUpPOBaHUM COBPEMEHHOM [IOK
Hay4YHOM KapTUHbI MUPA, B https://m.edso
NPaKTHUYECKOU 1eTeJIbHOCTH o.ru/ff0c33e6
Jgen
3 MexaHHn4YecKoe JBUKEHUE. 1 BubsuvoTreka
OTHOCUTENbHOCTD [IOK
MeXaHUY€eCKOTO IBUXKEHHUS. https://m.edso
[lepeMeliieHre, CKOPOCTb, o.ru/ff0c3508
YCKOpEeHue
4 PaBHOMepHOe NpsSIMOJIMHENHOE 1 BbubsiunoTeka
JBUHXKeHH e [IOK
https://m.edso
o.ru/ff0c3620
5 PaBHOyCcKOpeHHOE 1 BbubsiunoTeka
NpsIMOJIMHEMHOE [IBUXKEHH e [JOK
https://m.edso
o.ru/ff0c372e
6 CBoGOHOE MajJieHUE. YCKOpeHre 1 Bu6anoTeka
CBOOOJHOTO MaJleHUs [HOK
https://m.edso
o.ru/ff0c39cc
7 KpurBo/IMHENHOE IBUXKEHUE. 1 BbubsiunoTeka
JB>KeHU e MaTepraJibHOM TOUYKHU [IOK
10 OKPYKHOCTH https://m.edso
o.ru/ff0c3ada
8 [IpyUHIUIT OTHOCHUTEJBHOCTH 1 BbubsiunoTeka
Fanunes. UHepuuanbHbie [JOK
cUcTeMbl oTcyeTa. [lepBbiil 3aKOH https://m.edso
HbroToHa o.ru/ff0c3be8
9 Macca tena. Cuaa. [IpuHIMn 1 BubsiunoTeka
Cynepno3vuuu cui. Bropoi 3aKoH [IOK
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HbroTOHa /111 MaTepUabHOM

https://m.edso

TOYKH o.ru/ff0c3be8
10 | Tperun 3akoH HeroTOHA 219 bubauoTteka
MaTepUaIbHbIX TOYEK [IOK
https://m.edso
o.ru/ff0c3be8
11 | 3aKOH BCEMUPHOI'O TATOTEHMUS. bubauoTteka
Cuna taxectu. [lepBas [IOK
KOCMUYECKasi CKOPOCTh https://m.edso
o.ru/ff0c3d00
12 | Cuna ynpyroctu. 3akoH I'yka. Bec BubauoTteka
TeJsa [IOK
https://m.edso
o.ru/ff0c3el8
13 | Cuna tpenus. Koadpounuent BubauoTteka
TpeHusd. CuJia CONpoOTUBIIEHUA [IOK
NpU JIBU>KEHUU TeJia B XKUJIKOCTH https://m.edso
WJIM Ta3e o.ru/ff0c3f76
14 | IloctynaresbHOE U BubauoTteka
BpalllaTeJIbHOe JABUXKEeHHe [IOK
abCoJIIDTHO TBEPAOTO TeJia. https://m.edso
MomeHT cuJibl. [11e40 cubl. o.ru/ff0c41a6
YcnoBuda paBHOBecUs TBEPAOTO
TeJsa
15 | UMmnysibc MaTepua/ibHOU TOYKH, BbubsiuoTeka
CUCTEeMbI MaTepHUaJIbHbIX TOYEK. [IOK
WUmnysbc cusibl. 3aKOH https://m.edso
COXpaHEeHHUs UMITyJIbCa. o.ru/ff0c43d6
PeakTUBHOe JBUXKeHUE
16 | PaboTa M MOIIHOCTb CHJIBI. bub6anoTeka
KuHeTunyeckast sHeprus [JOK
MaTepHanbHO# Touku. TeopeMa https://m.edso
06 U3MeHEeHHH KHHEeTHYeCKOH o.ru/ff0c4502
3Hepruu
17 | l[loTeHMasibHAsA 3HEPTHUS. BbubsiunoTeka
[loTeHUMa/IbHAA SHEPTHUA YIIPYTO [JOK
JfedOpMHUPOBAHHOU NPYKUHBI. https://m.edso
[loTeHMa/ibHas SHEPTUs TeJa o.ru/ff0c461a
BOJIM3U NIOBEPXHOCTU 3eMJIU
18 | IloTeHIMaAbHBIE U Bu6anoTeka
HelnoTeHlMa/lbHble CUJibl. CBSI3b [IOK
pPaboThbl HEMOTEHIUAIbHBIX CHUJI C https://m.edso
M3MeHEeHUEeM MeXaHU4YeCKoH o.ru/ff0c478c
3HEepPrUuu CUCTeMBbI TeJl. 3aK0H
COXpaHeHUs MeXaHU4YeCKOHN
3Hepruu
19 | JlabopaTopHas paboTa

«HccnenoBaHue CBA3U paboThI
CUJIbI C U3MEHEHHEM
MexXaHUYeCKOU 3HEepryuM TeJsa Ha
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npyuMepe pacTsXKeHus
PE3UHOBOTO XKIyTa»

20 | KoHTposibHas paboTa 1o TemMe bubauoTteka
«Kunemartuka. /lMHaMHUKa. [JOK
3aKOHbI COXpaHEHUSI B MEXaHUKE» https://m.edso
o.ru/ff0c4b74
21 | OCHOBHBIE MOJIOKEHUSA BubsnoTeka
MOJIEKYJIIPHO-KUHETHUYEeCKOHN [IOK
TeopuU. BpoyHOBCKOe ABUKEHUE. https://m.edso
Auddysus o.ru/ff0c4dc2
22 | XapakTep ABUXKEHUA U
B3aMMO/AeHCTBUS YaCTHI]
BellecTBa. MoJiesi cTpoeHus
ra3oB, JKUJKOCTEHN U TBEPABIX TeJl
23 | Macca moJiekyJ1. KosimyectBo
BelecTBa. [loctossHHasa ABorazpo
24 | TensioBOe paBHOBECHE.
Temnepatypa U eé usmepeHue.
[lIkasa Temneparyp Lleabcus
25 | UpgeanbHblii ra3z B MKT. OcHoBHOe Bu6anoTteka
ypaBHeHue MKT [IOK
https://m.edso
o.ru/ffO0c4fde
26 | AbcosroTHasa TeMnepaTypa Kak BbubsiuoTeka
Mepa cpeHer KHUHETUYeCKOH [JOK
3HEpPTUHU JBUXKEHHUS MOJIEKY.I. https://m.edso
YpaBHeHue MeH/ieseeBa- o.ru/ff0c511e
KyanerpoHa
27 | 3akoH JlanbToHa. 'a30BbIe
3aKOHBI
28 | JlabopaTopHas paboTa
«HccnepoBaHne 3aBUCUMOCTH
MeX/y NapaMeTpaMH COCTOSIHUSA
pa3peXeHHOro rasa»
29 | U3omnpoueccel B UJeaJlbHOM rase u Bbu6anoTeka
UX rpadpruecKoe npeacTaBeHUe [JOK
https://m.edso
o.ru/ff0c570e
30 | BHyTpeHHS4 sHeprusd BbubsiunoTeka
TepMOJAMHAMUYECKON CUCTEMBI U [JOK
Croco6bl €€ U3MEeHEeHUs. https://m.edso
KoJsinyecTBO TeM/I0OTHI U paboTa. o.ru/ff0c5952
BHyTpeHHsI51 aHeprus
OZJHOQTOMHOTIO M/I€eaJIbHOTO rasa
31 | Buapbl Teruionepenadu Bu6anoTeka
[HOK
https://m.edso
o.ru/ff0c5c36
32 | YaenbHas TEMJIOEMKOCTD Bu6anoTteka

BeEIlEeCTBA. KoJinyecTBO TENJOThI

[HOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

Ipu Temnonepegaye. AiuabaTHbIN https://m.edso
npouecc o.ru/ff0c5c36
33 | [lepBblil 3aKOH TEPMOJUHAMHUKHU U BubsnoTeka
ero NpMMeHeHHe K U30IIpoLeccam [IOK
https://m.edso
o.ru/ff0c5efc
34 | Heo6paTUMOCTb NIPOLIECCOB B bubauoTteka
npupoze. Bropou 3akoH [IOK
TepMOJUHAMHUKHU https://m.edso
o.ru/ff0c6230
35 | lpunuun aeiictusa u KI1/] Bu6anoTteka
TEINJI0OBOW MallIMHbI [IOK
https://m.edso
o.ru/ff0c600a
36 | luka Kapno u ero KII/I
37 | kosiorU4YecKre Npoo6JieMbl
TeMJI03HEPTeTUKHU
38 | Ob6ob6maui ypok BubsnoTeka
«MousekynsipHast ¢prusuka. OCHOBBI [IOK
TepMOJUHAMHUKH» https://m.edso
0.ru/ff0c6938
39 | KonTpoJsibHasg paboTa 1o TemMe BubsnoTeka
«MouiekynsipHas ¢pusuka. OCHOBBI [IOK
TepMOAMHAMUKU» https://m.edso
o.ru/ff0c6a50
40 | [lapoo6pa3oBaHue U BbubsiuoTteka
KOoHJeHcaluus. Ucriapenue u [IOK
KUIIeHHe https://m.edso
o.ru/ff0c63b6
41 | A6CcoIOTHAsA U OTHOCUTEJIbHAA BbubsinoTreka
BJIQXKHOCTb BO3/yXa. [IOK
HaceleHHbI#M ap https://m.edso
o.ru/ff0c64d8
42 | TBéppoe Teso. Kpucraminieckue BbubsiunoTeka
¥ aMmopdHbIe Tesla. AHU30TPONUS [JOK
CBOMCTB KpHcTa//10B. )Kuakue https://m.edso
KpUcTaibl. COBpeMeHHbIe o.ru/ff0c65f0
MaTepuaJbl
43 | [lnaBseHUe U KpUCTA/JIA3ALHUS. BbubsiunoTeka
YaenbHas TenioTa MJaBJeHUS. [HOK
Cybnumanus https://m.edso
o.ru/ff0c6708
44 | YpaBHeHHUE TeNJIOBOro 6asaHca BbubsiunoTeka
[HOK
https://m.edso
o.ru/ff0c6820
45 | dseKTpU3aLus TeJl. BubsinoTteka
JNeKTpU4ecKruH 3apsaz. /IBa Buzaa [JOK

JJIEKTPpHUYECKHUX 3aPpAJ0B

https://m.edso
o.ru/ff0cé6bcc
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46 | IIpOBOJHUKH, AUITEKTPUKH U bubauoTteka
NI0JIyIPOBOJHUKHU. 3aKOH [IOK
COXpPAHEHUH 3JIEKTPUYECKOTr o https://m.edso
3apsapa o.ru/ff0cébcc

47 | B3aumogencTBUe 3aps/10B. 3aKOH bubsnoreka
KynoHa. ToueyHbI [IOK
3JIEKTPUYECKU U 3apsi] https://m.edso

o.ru/ff0c6ce4

48 | HanpsKEéHHOCTb 3/IeKTPHUIECKOTO bubauoTreka
noJid. [IpyHnun cynepnosuyuu [IOK
3JIEKTPUYECKUX NoJied. IMHUU https://m.edso
HanpsKEHHOCTH o.ru/ff0c6df2

49 | PaboTa CuJI 3JIEKTPOCTATUIYECKOTO BubsnoTeka
noJisa. [lorenuan. PasHocthb [IOK
NOTEHIMAIOB https://m.edso

o.ru/ff0c6f00

50 | [IpoBOAHUKHU U JU3JIEKTPUKHU B BubsnoTeka
3JIEKTPOCTAaTUYECKOM I0JIe. [OK
JuvanekTpuyeckas https://m.edso
IPOHHUIIAEMOCTb 0.ru/ff0c7018

51 | dnekTpoémkocThb. KoHaeHcaTop BubsnoTeka

[IOK
https://m.edso
o.ru/ff0c7126

52 | Q1eKTPOEMKOCTB MJIOCKOTO BbubsiuoTeka
KOH/JleHCaTopa. JHepTruUs [HOK
3apsKeHHOT0 KOHJleHcaTopa https://m.edso

o.ru/ff0c72c0

53 | JlabopaTopHas paboTa
"H3MepeHH e 3/1IeKTPOEMKOCTH
KOHJieHcaTopa"

54 | [IpyuHUMO JeHUCTBUS U
IpUMeHeHHEe KOH/IEHCAaTOPOB,

KOIIMPOBAJIbHOTO alapara,
CTPYWHOT0 MPUHTEpA.
JJieKTpocTaTUYecKas 3aljvTa.
3a3eMJieHHE 3J1eKTPONpPUOOpPOB

55 | /sieKTpU4YeCcKUM TOK, yCJIOBHUS €TI0
cylecTBoBaHUs. [locToOsHHBIN
ToK. Cuiia Toka. HanpsixkeHue.

ConpoTtuJsieHue. 3akoH Oma 1
y4acTKa Lienu

56 | [locnegoBaTesbHOE, bubauoreka
napaJijieJibHOe, CMelllaHHOoe [IOK
coeJiIMHEeHH e TPOBOJHUKOB. https://m.edso
JlabopaTtopHasa paborta «H3yuyeHne o.ru/ff0c74f0
CMEILaHHOTO COe/JUHEHUS
pEe3UCTOPOB»

57 | PaboTa ¥ MOILIHOCTDb Bu6anoTteka
3JIEKTPUYECKOT0 TOKA. 3aKOH LJOK

Jxoyuga-JleHna
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https://m.edso

o.ru/ff0c7838
58 | 3akon OMa 1 MOJIHOH 1 Bu6anoTeka
(3aMKHYTO#) 3JIEKTPUYECKOU [HOK
nenu. KopoTkoe 3aMbIKaHUE. https://m.edso
JlabopaTopHas paboTa o.ru/ff0c7ae0
«HU3mepenne 3/IC nCcTOYHUKA TOKA
Y ero BHYTPEHHET0
CONPOTHUBJIEHUS»
59 | dJeKTpoOHHAs NPOBOJUMOCTD 1
TBEP/IbIX META/IJIOB. 3aBUCUMOCTb
CONPOTHBJIEHUS METAJIJIOB OT
TeMIepaTyphl.
CBepxnpoBOJAUMMOCTb
60 | DJIeKTpUYeCKHUH TOK B BaKyyMe. 1
CBOMCTBa 3JIEKTPOHHBIX My4YKOB
61 | [losnynpoBOAHUKY, UX 1 BubauoTteka
COOCTBEHHAs U MPUMeCHasI [OK
npoBoauMocTb. CBOMCTBA p—n- https://m.edso
nepexoza. [lonynpoBoJHUKOBbIE o.ru/ff0c84ae
npubopsbl
62 | JNIeKTpUYECKHH TOK B pacTBOpax 1 BubsnoTeka
Y paclljlaBax 3JIEKTPOJIUTOB. [HOK
JJIEeKTPOJIMTHUYECKas https://m.edso
Jucconyanus. 3JeKTPOJIU3 o.ru/ff0c82ba
63 | JNIeKTpUYEeCKHH TOK B ra3ax. 1 BbubsauoTeka
CaMoCTOSITeJIbHBIHN U [IOK
HECaMOCTOSITe/JbHbIN pasps/. https://m.edso
Mouinus. [11azma o.ru/ff0c84ae
64 | dneKTpUYeCcKHe NPUOOPbI U 1 BbubsiunoTeka
YCTPOMCTBA U UX IPAKTHUYECKOE [JOK
npuMeHeHHe. [[paBu/ia TEXHUKH https://m.edso
6€301aCHOCTH o.ru/ff0c86fc
65 | O6ob6mamIKi ypok 1 BbubsiunoTeka
«JJIEKTPOJAMHAMUKA» [JOK
https://m.edso
o.ru/ff0c88be
66 | KoHnTpoJsibHag paboTa 1o TemMe 1 BbubsiunoTeka
«JJyekTpoctaTuka. [locTossHHBIN [IOK
3JIEKTpUYECKUU TOK. TOKU B https://m.edso
pas3JIMYHBIX Cpesiax» o.ru/ff0c8a8a
67 | PesepBHbIM ypoK. KoHTpO/IbHAA 1 BbubsiunoTeka
paboTa 1o TeMe [JOK
"JneKTpoarHAMUKA" https://m.edso
o.ru/ff0c8c56
68 | PesepBHbIil ypok. 06061a0nui 1 BbubsiunoTeka
ypok o TemaMm 10 ksacca [HOK
https://m.edso
o.ru/ff0c8f6¢
OBLIEE KOJIMYECTBO YACOB I1O 68
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11 KJIACC

Ne Tema ypoka KoJinyecTBO 4acoB Jara JJIeKTPOHHBbIE
n/ Bcer | Kontpo | [IpakTu | u3y4eHusd udpoBbIe
n 0 JIbHbIE | YecKue 0o6pasoBaTesbH
paboThl | paboThl ble Pecypchl
1 [TocTOSAHHBIE MAarHUTHI U UX 1 BubanoTeka
B3auMoelcTBUe. MarHuTHOE [IOK
noJie. BekTop MarHuTHOM https://m.edso
WHAYKUUU. JIMHUU MarHUTHOHN o.ru/ff0c9778
UHAYKIUU
2 MarnuTHOe oJie IpOBOAHUKA C 1 Bub6auoTteka
TOKOM. OmBIT IpcTea. [IOK
B3aumo/ieiicTBHE NPOBOJHUKOB C https://m.edso
TOKOM o.ru/ff0c98fe
3 JlabopaTopHas pa6oTta «HM3yyeHue 1 1 BubsnoTeka
MarHUTHOTO I10JI KaTyIIKHU C [IOK
TOKOM» https://m.edso
o.ru/ff0c98fe
4 JlericTBMEe MarHUTHOTO MOJIS Ha 1 1 bu6snoreka
NPOBOJAHUK C TOKOM. Crsia [IOK
Amnepa. JlabopaTopHasi paboTa https://m.edso
«HccnenoBaHue 1eldcTBUA o.ru/ff0c9ac0
NOCTOSTHHOTO MarHMTa Ha paMKy C
TOKOM»
5 JleficTBMe MarHUTHOTO MOJIS Ha 1 bub6anoTeka
ABWKYIYIOCA 3apsAKEeHHYI0 [HOK
yactuny. Cusa Jlopenna. Pabora https://m.edso
cuJibl JlopeH1a o.ru/ff0c9df4
6 JJIeKTPOMAarHUTHasA UHAYKLMA. 1
[loTok BeKTOpa MarHUTHOU
vHAYKUUU. 3/IC UHAYKLMHU. 3aKOH
3JIEKTPOMarHMTHOM UHAYKIIUU
dapages
7 JlabopaTopHas paboTa 1 1 BbubsiunoTeka
«HccnenoBaHue BJIEHUS [JOK
3JIEKTPOMArHUTHOU UHAYKLIUU» https://m.edso
o.ru/ff0cal50
8 WHAYKTUBHOCTB. ABJIeHUE 1 BbubsiunoTeka
caMOUHAYKIMU. I/IC [IOK
CaMOUHAYKLUU. JHEPTUs https://m.edso
MarHMTHOTO M0JIS1 KaTyIIKH C o.ru/ff0ca600
TOKOM. JIEKTPOMarHMTHOE 1oJie
9 TexHUYecKHe yCTPOUCTBA U UX 1

INpUMEHEHHE: IOCTOAHHbIE
MArHuThbI, 3JIEKTPOMATI'HHUTHI,
3JIEKTpOJABHUTIaTEJIb, YCKOPHUTEJIN
3JIEMEHTApPHbIX YaCTHII,
HWHAYKIXMOHHAA II€Yb
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10 | O6o6maruMi ypok «MarHuTHOE BubsnoTeka
noJie. JJIeKTPOMarHUTHas [HOK
UHAYKIUS» https://m.edso

o.ru/ff0cab82

11 | KonTposibHasa paboTa o TemMe bubauoTteka
«MarHuTHoe I10JIe. [IOK
JJIeKTpOMarHUTHasA UHAYKLUA» https://m.edso

o.ru/ff0cad58

12 | CBobogHBIE MEXaHUYECKHE bubsnoreka
KosiebaHus. [apMoHUYecKue [JOK
KoJiebaHHUs. YpaBHEHHE https://m.edso
rapMOHMYECKUX KOJIe6aHUH. o.ru/ff0caf06
[IpeBpallieHre 3Hepruu

13 | JlabopaTopHas paboTa
«HccnenoBaHue 3aBUCUMOCTH
nepruo/ia MaJiblx KojJebaHUM rpy3a
Ha HUTH OT JIINHbI HUTHU U MaCChI
rpy3a»

14 | KosebaTenbHbINA KOHTYP. Bub6auoTteka
CBOGO/IHbIE 3/IEKTPOMArHUTHbIE [IOK
KoJie6aHUS B U/jeaJIbHOM https://m.edso
KoJie6aTe/IbHOM KOHTYPE. o.ru/ff0cb820
AHasiorusi Mex/ly MexaHu4eCK1UMHU
Y 3JIEKTPOMarHMTHBIMU
KoJ1e0aHUSAMU

15 | ®opmysia ToMcoHa. 3akoH BbubsiuoTteka
COXpaHeHUs dHEPTUHU B [HOK
HealbHOM K0JiebaTeJbHOM https://m.edso
KOHTYpe€ o.ru/ff0cb9c4

16 | IIpeacraBsieHUe O 3aTyXarOLIUX BbubsiunoTeka
KoJiIebaHUX. BbIHYKleHHbIe [IOK
MeXaHUYeCKHe KosiebaHus. https://m.edso
Pe3oHaHc. BbiHYK/1eHHbIE o.ru/ff0cbb86
3JIEKTPOMarHUTHbIE KoJle0aHHUs

17 | [lepeMeHHBIN TOK. BbubsiunoTeka
CuHycouJanbHbIM TepeMeHHbIN [JOK
TOK. MOIIIHOCTb NEpEMEHHOT0 https://m.edso
TOKa. AMIUIUTY/IHOE U o.ru/ff0cbd34
JleHiCTBYyIOIlee 3HAaYEeHUE CUJIbI
TOKa U HalpsiXKeHUs

18 | Tpancdopmartop. [IpousBoacTBO,
nepejiaya v noTpebsieHue
3JIEKTPUYECKOU IHEPTUHU

19 | YcTpoucTBO M IpaKTHUYECKOe BbubsiunoTeka
NpUMEeHEHHE 3JIEKTPUYECKOTO [JOK
3BOHKA, reHepaTopa nepeMeHHOro https://m.edso
TOKa, JIUHUH 3JIeKTponepeaay o.ru/ff0cc324

20 | DKOJIOTHUYECKHE PUCKU TIPU

IPOU3BO/ICTBE 3JIEKTPOIHEPTUU.
KysbTypa Hcroib30BaHUs
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3JIEKTPO3HEPIrHUH B NOBCEJHEBHOU
YKM3HU

21 | MexaHMYeCKHUe BOJIHBI, yCI0BUS bubauoTteka
pacnpoctpaHeHnus. [lepuog. [HOK
CKOpOCTb pacnpoCTpaHeHUs U https://m.edso
JlJIHa BOJIHBL. [lonepeyHble u o.ru/ff0cca54
IpOoJ0JibHbIE BOJIHbI
22 | 3Byk. CKopocTh 3ByKa. 'poMKOCTB bubauoTteka
3ByKa. BeicoTa ToHa. TeMbp 3ByKa [IOK
https://m.edso
o.ru/ff0cccOc
23 | JJIeKTpOMAarHUTHbIE BOJIHbI, UX Bub6auoTteka
CBOMCTBA U CKOpOCTh. llIkana [IOK
3JIEKTPOMAarHUTHbIX BOJIH https://m.edso
o.ru/ffOccfe0
24 | [IpyHUUIIBI paJUOCBA3U U
TeJieBUAeHUs. Pa3BUTHE CpeSCTB
cBs3U. Papguosiokanus
25 | KonTposibHas paboTta BubauoTteka
«KosiebaHUsT ¥ BOJTHBI» [IOK
https://m.edso
o.ru/ff0cc6f8
26 | [IpaMosimHeHOe BbubsiuoTteka
pacrnpocTpaHeHUe CBeTa B [HOK
oJHOpoAHOU cpejie. ToueyHbIN https://m.edso
HMCTOYHHUK cBeTa. JIy4 cBeTa o.ru/ff0cd350
27 | OTpaxkeHUe cBeTa. 3aKOHBI BbubsiuoTteka
oTpaxkeHud cBeTa. [locTpoeHue [HOK
M300paKeHUH B MJIOCKOM 3epKaJie https://m.edso
o.ru/ff0cd4e0
28 | lIlpesomsenue cBeta. [losiHOE BbubsiunoTeka
BHYTpPEHHEE OTPaKEHUE. [JOK
[IpesiesibHBIN yToJ1 TOJTHOTO https://m.edso
BHYTPEHHETr0 OTPaXKEHHUS o.ru/ff0cd7f6
29 | JlabopaTopHas paboTa BbubsiunoTeka
«M3MepeHue nokasarTeJsis [IOK
NpeJIoMJIEHUS CTEKJIa» https://m.edso
o.ru/ff0cd67a
30 | JIunussl [locTpoenue BbubsiunoTeka
M300pakeHU# B inH3e. PopMmysia [JOK
TOHKOM JIMH3bI. YBeJIMUeHUE https://m.edso
JIMH3bI o.ru/ff0cddle
31 | JlabopaTopHas paboTa
«HccnepoBaHue CBOWMCTB
M300paKeHUU B JIMH3aX»
32 | Aucnepcus cBeTa. CJ0KHBIN

cocTtas 6eJioro cBeTa. l|Ber.
JlabopaTopHas paboTa
«Habusr01eH1e UCTIepCHUU CBeTa»
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33 | UHTepdepeHus cBeTA. BubsnoTeka
JAudpakuus cBeTa. [IOK
JudpakumoHHas peléTka https://m.edso

o.ru/ff0ced22

34 | [lonepe4HOCTb CBETOBBIX BOJIH. BubsnoTeka
[lonsipusanusa ceeta [IOK

https://m.edso
o.ru/ff0cf02e

35 | OnTuyeckue npubOpbI U
YCTPOWCTBA U YCJIOBUS UX
6e301acHOr0 MPUMeHEeHHUs

36 | 'paHuubl IPUMEHUMOCTHU BubsnoTeka
KJIACCUYECKOU MEeXaHUKHU. LHOK
[TocTysnaThkl cieliaJbHON TEOPUU https://m.edso
OTHOCHTEJIbHOCTHU o.ru/ff0cf862

37 | OTHOCUTENBHOCTb BbubsnoTeka
O/lTHOBPEMEHHOCTHU. 3aMe/iJIeHu e [IOK
BpEMEHHU U COKpallleHHe JIIMHbI https://m.edso

o.ru/ff0cfa4?2

38 | JHeprusd ¥ UMITYJIbC BubsnoTeka
peNATUBUCTCKOM YacTuLbl. CBA3b [IOK
MaccChl C 9HepPTHUEN U UMITYJILCOM. https://m.edso
JHeprus noxkos o.ru/ff0cfc68

39 | KonTposbHas paboTa «OnTHKa. BbubsinoTreka
OCHOBBI cieliMaJIbHOM TEOPUH [HOK
OTHOCUTEJIbHOCTHU» https://m.edso

o.ru/ff0cf6f0

40 | ®oToHbl. Popmy.ia [l1aHka. BbubsiuoTeka
JHeprus U UMNyJabC GOTOHA [JOK

https://m.edso
o.ru/ffOcfel6

41 | OTKpbITHE U UCCIEL0BaHUE BbubsiunoTeka
doToadpPekTa. OnbiThI A. T [JOK
CtrosieToBa https://m.edso

o.ru/ffOcffc4

42 | 3akoHbl poTO3PPeKTa. BbubsiunoTeka
YpaBHeHUe JUHIITEeNHA A1 [JOK
dotoadpdexra. «KpacHas https://m.edso
rpaHuia» ¢ortoadpdekra o.ru/ff0d015e

43 | laBaenue cBeta. OnbiThI I1. H. bubanoTeka
JlebeeBa. XuMHu4ecKoe JiefcTBUE [IOK
CBeTa https://m.edso

o.ru/ff0d04a6

44 | TexHu4ecKkue yCTpOUCTBA U
NpaKTU4YecKoe IpUMeEHEHHUE:
doToasieMeHT, GOTOAATYHUK,

COJIHeYHasi 6baTapesi, CBETOIUO/

45 | PemieHue 3a7a4 1o TeMe Bbu6anoTeka

«371eMeHThbl KBAHTOBOW ONITUKU» [IOK

https://m.edso
o.ru/ff0d0302
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46 | Mogenb atoma TomcoHa. ONIBITHI Bu6anoTeka
Pezepdopaa no paccessHuto a- [HOK
yactuy, [ls1aHeTapHasa Mozenb https://m.edso
aroMa o.ru/ff0d091a
47 | lloctyaartel bopa bubauoTteka
[IOK
https://m.edso
o.ru/ff0dOafa
48 | U3sy4yeHUe U NOTJIOLIeHUE bubauoTteka
$OTOHOB NpU Nepexozie aToMa € [JOK
O/IHOTO YPOBHS 3HEpPTUU Ha https://m.edso
Jpyroil. Buzipl cieKTpoB o.ru/ff0dOafa
49 | Bos1HOBBIE CBOMCTBA YaCTHII. bubsnoTreka
Bousinbl e bpoits. [IOK
KopnyckynsipHO-BOJIHOBOM https://m.edso
Jiyanu3M. CHOHTAHHOE U o.ru/ff0d0ca8
BbIHY»KI€HHO€ U3JIyYeHHe
50 | OTKpbITHE pAaJUOAKTUBHOCTH. BubsnoTeka
OnbiThl Pesepdopaa mo [OK
omnpe/ieJIEHUI0 COCTaBa https://m.edso
PaJlMOaKTUBHOTO U3JIyYEeHHUs o.ru/ff0d0fd2
51 | CBoiicTBa ainbda-, 6eTa-, raMMa-
u3ny4yeHus. BinsHue
PaZiM0aKTUBHOCTH Ha »KHBble
OpPraHu3Mbl
52 | OTKpbITHE NPOTOHA U HEUTPOHA. BbubsauoTeka
H3oTonbl. Anbda-pacnag,. [HOK
JJIEKTPOHHBIA U TO3UTPOHHbIN https://m.edso
6eTa-pacnaj. [aMMa-u3aydyeHue o.ru/ff0d1162
53 | DHeprus cBSI3W HYKJIOHOB B siipe. BbubsiunoTeka
AnepHble peakuuu. AaepHbin [IOK
peakTop. [Ipo6sembi, https://m.edso
NepCreKTUBbI, 3KOJIOTUYECKHE o.ru/ff0d1356
acleKThbl /lepHOU 9HEPreTUKHU
54 | DsieMeHTapHbIe YaCTUIbI. BbubsiunoTeka
OTKpbITHE TO3UTPOHA. MeTOobI [JOK
HaOJIIOJeHUS U PETUCTPALIUU https://m.edso
3JieMeHTapHbIX YacTull. Kpyribii o.ru/ff0d0e38
cros «PyH/laMeHTa/lIbHbIE
B3auMo/JiercTBUA. EAMHCTBO
bU3rnUeCcKOr KapTUHBI MUpa»
55 | Bug 3Bé3gHoro He6a. Co3Be3aus,
sipKUe 3BE3/1bl, VIAHETHI, UX
BUJIUMOe JiBUKeHMe. CoTHeuUHast
cucreMa
56 | Cosnue. CosiHeYHas aKTUBHOCTD.
HcTtoyHuK saHepruu CoJsiHIA U
3BE3]
57 | 3BE31bl, UX OCHOBHbBIE

XapaKTePUCTUKU. 3BE3/IbI
IJIaBHOM NOCJ/IeZJ0BAaTEJbHOCTH.
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BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBbIe IIpeJCTaBJIeHUs O
IPOUCX0XKJEHUHN Y IBOJIIOLUU
CoJtHI1Ia U 3BE3/

58 | Mueunsiii [lyTb — Hala
['anakTuka. [los1o0xxeHue u
aBrxkeHue CouHila B ['aakTHKe.
['asakTruku. Y€pHble AbIPbI B
Apax ralakTUK

59 | BcenenHas. Paz6eranue
rajaktuk. Teopus boJsbioro
B3pbIBa. Pe/IMKTOBOE M3J1ydyeHue.
MeTarajiakTUKa

60 | HepeweHHble npo6JieMbl
aCTPOHOMHUU

61 | KonTposibHas paboTa «3JieMeHTbI
aCTPOHOMHUHU U aCTPOPU3UKU»

62 | O6o6uarmuri ypok. Posb dpusrku
Y aCTPOHOMHHU B 3KOHOMHUYECKOH,
TEXHOJIOTUYECKOH, COLMaJIbHOM U
3THUYeCKOU chepax JesiTeJbHOCTH
yeJioBeKa

63 | O6o06wwarmwKui ypok. Posib u MmecTo
$U3UKU M aCTPOHOMHUU B
COBpeMEeHHOM HayYHOU KapTUHEe
Mupa

64 | 06061 ypok. Posib
du3uyecKol Teopuu B
bopMUpPOBaHUU NPEACTABJIEHUN O
bu3nyecKor KapTUHE MUpa

65 | O6o6warmKui ypok. Mecto
du3nYecKor KapTUHbI MUpaA B
0011eM psi/ly COBPEMEHHBIX
€CTEeCTBEHHO-HAy4YHbIX
npeJiCTaBJeHUH 0 NIPUPOAE

66 | PesepBHbIN ypoK. MarHUTHOE
noJie. JJ1eKTpOMarHuTHast
MHAYKIHUS

67 | PesepBHbIN ypok. ONTUKA.
OCHOBBI CIelUaIbHOW TEOPUHU
OTHOCHUTEJIbHOCTHU

68 | Pe3epHbiit ypok. KBaHTOBas
du3rkKa. JjieMeHThbl aCTPOHOMUH U
acTpodU3UKHU

bubsnoTreka
[JOK
https://m.edso
o.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10
[IPO'PAMME

68
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YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI V151 YYEHUKA

1. ®wusuka.10 knacc:yueb. s obmeoOpasoBaT.opranu3anuii: 6a3oBbiii ypoBens / I'.51.
Mskumies, b.b. byxosues, H.H. Corckuii ; mox pen. H.A. [lapdentbeBoit. — 4-e uzn. — M.:
[Ipoceemenue, 2018. — 416 c.:w1. — (Knaccuueckuii Kypce).

2. ®wmsuka.ll xnacc: yue6. [l oGmeoOpazoBar.opranu3anmii: 6a30Beiid ypoBeHs / 7.5,
Msikuiues, b.b. byxosues, M.B. Uapyrun ; nox pen. H.A. [TapdentbeBoit. — 5-€ uza. — M.:
IMpocsermienue, 2018. — 432 c.: [4] n. un. — (Knaccuueckuii Kype).

3. Coopnuk 3ama4 o pusuke. 10 — 11 kmaccsl: mocodue st 001meo0pa3oBaTeIbHBIX
yupexaeHuii: 6a3oBeiii u npoduibaeii ypoBan/ H.A. IlapdentreBa. — 3-e uzn. — M.:
[Ipocsemenue, 2010. — 206 c.: un. — (Knaccudeckuii Kypc).

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

1. ®epepanbHblil rOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT CPETHETO
(mosHOTO) OOIMIEero oopazosanus. Crapmas mkosa. 10-11 kimaccel. - YTBepKIaeH
npuka3zom Ne 413 Muno6puayku Poccun.

2. Owuswmka.l0 kmacc:yae6. st o6mieoOpa3oBar.opranu3anuii: 6a3oBsiii ypoeHs / .4,
Msxumies, b.b. byxosues, H.H. Corckwii ; mon pen. H.A. IlappentseBoit. — 4-e uzn. — M.:
[Tpoceemenue, 2018. — 416 c.:un. — (Knaccuuecknii kypc).

3. @wuswmka.ll kmacc: yue0. Jlnsa ob6meoOpa3oBat.opranu3anmii: 6a30Bsiid ypoBeHsb / .51.
Msikuiues, b.b. byxosues, M.B. Yapyrun ; nox pea. H.A. IlapdentbeBoit. — 5-e uza. — M.:
[Tpoceemenue, 2018. — 432 c.: [4] 1. ni. — (Knaccuueckunii Kypc).

4. CoOopnuk 3amau o ¢usuke. 10 — 11 xmaccel: mocodue mist 001eoOpazoBaTeIbHBIX
yapexaeHui: 6a30BbIi 1 npodunbHbiil ypoBHu/ H.A. TlapdentreBa. — 3-¢ u3a. — M.:
[Ipoceemenue, 2010. — 206 c.: un. — (Knaccudeckuii Kypc).

5. Owuswmka. 3amaynuk. 10—11 ki.: mocodue s oOeodpazoBar. yupekaeHuM /

A.I1. PermkeBuu. — M.: JIpoda, 2015.

6. Coopnuk 3amau no ¢usuke: 10—11 kimaccer / O.U. I'pomuea. — M.: M3gaTenbcTBO
"Oxk3amen", 2015.

7. Temarnyeckue KOHTPOJILHBIE U CAMOCTOSITENbHBIE PaboThI 1o usuke. 10 kiacc /
O.1. I'pomuieBa. — M.: U3natensctBo "Ok3amen", 2012.

8. Temarnyeckue KOHTPOJBHBIE U CAMOCTOSITENbHBIE PabOTHI O pusuke. 11 kiacc /
O.U. I'pomuieBa. — M.: U3natensctBo "Ok3amen", 2012.

9. KauectBeHHble 3a1auu o (pusuke B cpeaneii mkone. [locobue ans yuureneit /

M.E. Tynpunnckuii. — M.: [Ipocsemenue, 1972.

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
1. ®I'BHY «MHcTuTyT cTpaTteruu pa3BuTHs 00pa3oBaHUs»

2. http://nsportal.ru - corpanbHast ceTh paOOTHUKOB 00pa30BaHMUsL.

3. http://markx.narod.ru/pic/ - ¢usuka B mkose.

4. http://festival.1september.ru/articles/ - ¢pecruBanp nemparorumueckux uueit «OTKPHITHIM

YPOK».
http://www.fizika.ru/ - caiit aus yuureneid GU3UKH U UX YYCHUKOB.

o1



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
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13.

14.

15.

16.

17.

18.

19.

http://www.physics.ru/ - marepuansl o ¢usuke.
www.ege.edu.ru - napopmarmonssiii moprain EI'D.
http://school — collection.edu.ru/ - enunas komtekius [{OPoB
https://eobraz.ru/roToBble-paboune-nporpaMMbI-I0-HOBOMY- )/

. https://myotveti.ru/duszuka-10-11-knacc-padouasg-nporpamma-2023-2024-yue/
. https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-

obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii

. Enunas kouteknust mupoBBIX 00pa3oBaTeIbHBIX PECYPCOB

http://school-collection.edu.ru/catalog/pupil/?subject=30
OtkpbiTas pusnka
http://www.physics.ru/courses/op25part2/design/index.htm
INazeta «1 ceHTA0ps»: MaTepuaibl Mo Gu3NKe
http://1september.ru/
decTuBab MEAATOTHYECKUX UAeH «OTKPBITHIN YPOK»
http://festival.1september.ru/
dusnka.ru
http://www.fizika.ru
KM-mikoma
http://www.km-school.ru/
DNEeKTPOHHBIN yueOHHUK

http://www.physbook.ru/

Camas 6ompIas d5ieKTpoHHas ouonmoreka Pynera. [Touck KHUT 1 KypHAIOB
http://bookfi.org/
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https://eobraz.ru/готовые-рабочие-программы-по-новому-ф/
https://myotveti.ru/физика-10-11-класс-рабочая-программа-2023-2024-уче/
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http://www.fizika.ru/
http://www.km-school.ru/
http://www.physbook.ru/
http://bookfi.org/

