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MHNOACHUTEJBbHASA 3AIINCKA

[IporpamMma 1o ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CpeIHEro o0miero oopazoBanus paspadboTaHa Ha
OCHOBE TIOJIO)KCHHM W TpPeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHON MPOTPaMMBbI,
npezncrasieHHpix B @I'OC COO, a takxke ¢ ydérom ¢eaepanbHOi pabodeld MporpaMMbl BOCIIUTAHHUS U
KOHIENINK IpenoAaBaHus yuyeOHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX opranusanusx Poccuiickoit
®denepanyy, pean3youMX OCHOBHbBIE 00pa30BaTEIbHbIE IIPOIPAMMBI.

Copep:xanue mporpamMmsl o (pU3MKe HApaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUYHON KapTHHBI
mupa obyuatormxcs 10—11 kmaccoB npu oO0ydyeHnu ux ¢u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesATeIbHOCTHOrO moaxona. Ilporpamma mo ¢usuke coorBercTtByeT TpedoBanusm DOI'OC COO «k
IUTAHUPYEMBIM JIMYHOCTHBIM, [IPEAMETHBIM U METAIIPEAMETHBIM pe3yJbTaTaM 00y4eHHUs, a TAKKE YUUTHIBAET
HEOOXOJUMOCTh pEau3alliid MEXIIPEJIMETHBIX CBSi3ed (UM3UKH C EeCTEeCTBEHHO-HAyYHBIMH Yy4eOHBIMU
npeaMmeramMu. B Hell ompemensioTcs OCHOBHBIE IIENM M3Y4eHUS (U3UKM HAa YPOBHE CPEAHEro OOIIero
o0pa3oBaHMs, IUTAaHUPYEMbIe pe3yibTaThl OCBOCHHUS Kypca (U3UKU: JUYHOCTHBIC, MeETaNpeaMETHbIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

. IUIAHUPYEMbIE pE3yJbTaThl OCBOCHHUS Kypca (HU3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE
IpEeMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUEHUS;
. cojepkaHue yueOHoro npeamera «DOu3uKay 1o rogaM o0ydeHus.

du3nka KaK HayKa 0 Hanbosee o0IMX 3aKOHAX MPUPOIbI, BHICTYIAs B KAUECTBE yU4eOHOTO IIPEeIMETa B
IIKOJI€, BHOCUT CYIIIECTBEHHBIN BKJIa/l B CUCTEMY 3HaHUN 00 okpykatomieM mupe. lIkonpHbIl Kypc GU3NKN —
CHCTEMOOOpa3yOIMil Il €CTECTBEHHO-HAYYHBIX YUEOHBIX IMPEIMETOB, MOCKOIBbKY (DHU3MUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBIICHMM, M3ydaeMbIX XUMHEH, Ouosnorued, Qusuueckoil reorpadueil u
actpoHomuei. Vcnonb30oBaHWE W AaKTUBHOE NpPUMEHEHHE (PU3MUECKUX 3HAHWN OIpeNeNseT XapakTep |
pa3BUTHE Pa3sHOOOPA3HBIX TEXHOJIOTHI B cdepe 3HEPreTHKH, TPAHCHOPTA, OCBOCHMS KOCMOCA, MOTYUYCHHS
HOBBIX MaTEpUajOB C 3a/JaHHBIMHM CBOCTBaMHM U Jpyrux. M3yueHue (U3MKM BHOCUT OCHOBHOH BKIJIAJ B
(GopMHpOBaHUE €CTECTBEHHO-HAyYHON KapTUHBI MHpa 00ydarouiuxcs, B GOpMUPOBAHHE YMEHUI NMPUMEHATh
HAYYHBI METOJ] MO3HAHMS [TPH BHITIOJIHEHUH UMH YU4E€OHBIX UCCIIETOBAHHIA.

B ocHOBy kypca ¢u3uku Ui ypoBHS CpEAHEro oOLIero o0pa3oBaHMs MOJIOXKEH Psii UICH, KOTOpbIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SIBJISIETCS JIOTUUECKU 3aBEPUIEHHBIM, OH COJEPKHT
MaTepuai U3 BCeX pa3iesoB (PU3NKH, BKIIFOUYAET KaK BOIPOCHI KJIACCUUYECKON, TAK U1 COBPEMEHHON (PU3HKH.

Hoes eenepanusayuu. B cooTBeTcTBMM C Hell Marepuan Kypca (QU3UKH OOBEAMHEH BOKPYT
¢uznueckux teopuid. Beaymmm B Kypce siBisieTcsi pOpMUpPOBAHUE MPEACTABIEHUN O CTPYKTYPHBIX YPOBHSX
MaTEepUH, BEIIECTBE U TOJIE.

Hoes cymanumapuszayuu. EE peanuszanus npeanonaraeT UCIojib30BaHNe TYMaHUTApHOTO MOTEHIIMaIa
(Gu3MUecKoil HayKH, OCMBICIIEHHE CBA3M pa3BUTHA (QU3MKH C DPa3BUTHEM OOIIECTBAa, a TaKXke C
MHUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U KOJIOTHYECKUMU MPoOdIeMamMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc ¢Gu3uku npearnonaraeT 3HaKOMCTBO C IIUPOKUM KPyrom
TEXHUUYECKUX U TEXHOJIOTHUYECKUX MPUTIOKEHUIN U3yUEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peaau3yercs MOCPEICTBOM BBEICHUS 3JIEMEHTOB COJEPKaHMs, TMOCBSIIEHHBIX
9KOJIOTHYECKUM Mpo0sieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C PAa3BUTHEM TEXHUKU U TEXHOJOTHH, a
TaKxke 00CyXk1eHus Mpo0IeM pallMOHATBHOTO IPUPOIOTIONIB30BAHMS U AKOJIOTMYECKON O€30MacCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMHM Kypca (PU3MKKM Ha YpOBHE CpeIHEero oOIiero odpa3oBaHUs SBISIOTCS
¢usuueckue teopun (GpopMUpOBaHUE MPEACTABICHUN O CTPYKTYpE MOCTPOEHUs (pU3nUecKor TEOpHH, POJIU
(GyHIaMEHTAbHBIX 3aKOHOB W TPUHIUIOB B COBPEMEHHBIX IMPEACTaBICHUSAX O NPUPOJIE, TIpaHULIAX
IPUMEHUMOCTH TEOPUH, 111 OTIUCAHUS ECTECTBEHHO-HAYUYHBIX SIBJICHUI U MPOLIECCOB).

CucTeMHO-eATeIbHOCTHBIM TMOAX0A B Kypce (HU3MKH peanu3yercs MpekIe BCero 3a Cuér
OpraHu3alK SKCIIEPUMEHTAIBHON J1eATebHOCTH o0y4Jaromuxcs. [y 6a30Boro ypoBHs Kypca GU3UKU — 3TO
UCIIOJIb30BaHUE CHCTEMBbI (DPOHTATIBHBIX KPATKOBPEMEHHBIX OSKCIIEPUMEHTOB WU J1abOpaTOpPHBIX pabdor,
KOTOpble B MporpamMme 1o ¢u3nke oObeAWHEHBI B OOLIUM CIHCOK YYEHHYECKHX IMPaKTHYECKHX paloT.
Boinenenne B ykazaHHOM IepeuHe J1a0OpaTOpPHBIX pPabOT, MPOBOAMMBIX [UIsi KOHTPOJS M  OLEHKH,
OCYILECTBIISICTCS YYaCTHUKAMH 00pa3oBaTeIbHOro IMpolecca HCXOAd U3 OCOOEHHOCTEH IIaHMpPOBAHUS U
ocHaleHus kabuHera gusuku. [Ipu s3Tom obecrieunBaeTcs OBNaAeHHE 00YHAIOIUMUCS YMEHUSIMH POBOIUTH
KOCBEHHbIE HM3MEpEHHs], HCCIEIOBaHUs 3aBUCHUMOCTEH (PU3MUECKUX BEJIWYMH M TOCTAaHOBKY OIBITOB II0
IIPOBEPKE MPEUIOKECHHBIX TUIIOTES.



Bonbmoe BHUMaHHME yaeseTcs PEIICHHIO PACYETHBIX M KadeCTBEHHBIX 3amad. llpuw sToM Juis
pacUETHBIX 3a/1a4 MPUOPUTETOM SIBIISTFOTCSI 33J]a4M C SBHO 33IaHHOW (DU3MUYECKON MOJIEIbIO, MO3BOJISIOIINE
NPUMEHSTHh U3yYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jieiia Kypca, Tak ¥ MHTETpUpPYs 3HaHUS
U3 Pa3HbIX pa3nenoB. J[iis KaueCTBEHHBIX 3a/1a4 MPHUOPHUTETOM SIBJISIFOTCS 33aJjaHUs HAa OOBSICHEHHE IPOTCKAHUS
(GU3NUeCKUX SBICHUH W MPOIECCOB B OKPYXKAIOIICH JKU3HHU, TPEOYIONIME BHIOOpa (PU3MUECKOW MOACTH s
CUTYaIlUU TPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusMu PI'OC COO k MarepualbHO-TEXHHYECKOMY OOCCIECYCHHUIO
yueOHOoro mpoiecca 0a30BbIi yPOBEHb Kypca (PU3UKH HAa YPOBHE CPEAHETO OO0Iero oOpa3oBaHUS JIOJDKEH
U3y4aThCsl B YCJIOBHUSAX NPEIMETHOrO0 KaOWHETa (U3UKUM WIH B YCIOBUSX HHTEIPUPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIa. B kabuHere (GU3WKHU JOKHO OBITH HEOOXOIMMOE JIabopaTOpHOE
00opy0BaHUE ISl BHITIOJHEHUSI YKA3aHHBIX B MPOrpaMMe M0 (HU3UKE YICHUYCCKHX MPAKTHYECKUX padoT u
JIEMOHCTPaIIMOHHOE 000PyI0BaHHE.

JleMOHCTpallMOHHOE 000pynoBaHWe (OPMHUPYETCS B COOTBETCTBHU C TNPHHIIMIIOM MUHHMAaJIbHON
JIOCTaTOYHOCTH U OO0CCIEYMBAET IMOCTAHOBKY TIEPEUYHCICHHBIX B IMpOorpaMMe IO (U3HKE KIFOUYEBBIX
JEMOHCTpAIMK JUIsI UCCIICAOBAHMS M3y9aeMbIX SBJICHUN W TPOIECCOB, IMITMPUYCCKUX U (DyHIaMEHTaIbHBIX
3aKOHOB, UX TEXHHUYECKUX MPUMEHEHUI.

JIabopatopHoe 0O0OpyJIOBaHWE [UIS YYCHUYECKHX IPAKTHUECKUX pPadboT Qopmupyercss B BuUjie
TEMAaTUYCCKHX KOMIUIGKTOB M OOECIeYMBAcTCs B pacu€Te OJHOrO0 KOMIUIEKTAa Ha JIBYX OOYYaroIIUXCH.
Temarnueckne KOMIUIGKTHI JaOOPAaTOPHOTO OOOPYIOBAHMS JOJKHBI OBITh MOCTPOCHBI Ha KOMILIEKCHOM
UCIIOJIb30BaHUM AHAJIOTOBBIX U IUPPOBBIX MPHOOPOB, a TAKIKE KOMITBIOTCPHBIX M3MEPUTEIBHBIX CUCTEM B
BUIe U(PPOBBIX Ta0OPATOPHIA.

OCHOBHBIMHU IIETISIMH U3YYCHUST (PU3UKU B 00IIEM 00pa30BAHUU SIBJISIOTCS:

. (dopMUpOBaHHE MHTEpEca M CTPEMJICHUS OOYydYarolUMXCsl K HAYYHOMY H3YYEHHIO MNPUPOJBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE  NPEJICTaBICHMM O  HAyyHOM  MeEToJe TO3HaHus U (OpMHUPOBaHUE
UCCIIEN0BATENIBCKOrO OTHOUICHUS K OKPY/KAIOIIUM SIBIICHUSM;

. (dbopMUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3yuyeHHUs] OCHOB CTPOCHUS MaTepuu
U (pyH/IaMEHTaJIbHBIX 3aKOHOB (PU3HKH;

. dopmMupoBaHHEe YMEHUH OOBSICHATH SIBICHUS C HCIOJIb30BAaHWEM (U3NYECKUX 3HAHUHA H
Hay4HBIX JI0KA3aTENIbCTB;

. (dbopMUpOBaHUE MPENCTAaBICHUN O posiu (U3MKHU A Pa3BUTHUS JAPYTUX €CTECTBEHHBIX HAyK,

TE€XHUKU U TEXHOJIOTUH.

JlocTHKeHMe ITUX LieJel 00ecreunBaeTCsl pelIeHueM CIEAYIOMMX 3aad B IPOLecce U3ydeHHsl Kypca
(GU3UKN Ha YPOBHE CPEAHEr0 O0IIEro 00pa3oBaHMsL:

. IpUOOpETEHNE CUCTEMBI 3HAHUN 00 00IMX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX,
BKJIIOYas MEXaHUKY, MOJIEKYIApHYIO (U3HMKY, SJIEKTPOAMHAMUKY, KBAaHTOBYIO (HU3UKY U 3JIEMEHTHI
acTpOopU3UKH;

. dbopMHUpoBaHHE yMEHHUI NPUMEHSTh TEOPETHUECKUE 3HAHMS JUIsl OOBSICHEHHs (PU3NUYECKUX
SBJICHUH B TIPUPOJIE U JUIs IPUHATHS MPAKTUYECKUX PEIIEHUH B IOBCETHEBHOM KU3HU;

. OCBOCHME CIIOCOOOB PELICHMs PA3JIMYHBIX 33734 C SIBHO 3aJaHHOM (hu3nyeckod MOJEeNblo,
3a/1a4, MMo/Ipa3yMeBaIOLINX CAMOCTOSITENIbHOE CO3/ITaHuE (PU3NYECKOI MOJIEeNH, aIeKBaTHON yCIOBHSIM 3a/1a4H;

. NOHUMaHWe (U3UYECKUX OCHOB M TPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB H
TEXHOJOTMYECKHUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

. OBJIQJICHUE METOJaMHU CaMOCTOSITEJIbHOTO IIJIAHUPOBAHUS U TNPOBENCHUS (UIUUECKUX
9KCIIEPUMEHTOB, aHajh3a W MHTEpHpeTauud HHGOPMAalMU, ONpPENENIeHUs JIOCTOBEPHOCTU IOJTYYEHHOTO
pe3yJbTaTa;

. CO3/IaHME YCIOBHHM [UIsi pa3BUTHUA YMEHUHW MPOEKTHO-HCCIEAOBATEIbCKOM, TBOPUYECKOM
JEATENBHOCTH.

Ha usyuenue ¢usuku (6a30BbIi YypOBEHH) Ha YPOBHE CpeaHEro 00Imero oOpa3oBaHHsS OTBOJIUTCS
136uacos: B 10 kimacce — 68 yacoB (2 yaca B Henenio), B 11 kmacce — 68 dacoB (2 4aca B HeZlemIo).

[Ipemmaraemerit B mporpamme 1o (pu3rke NmepeueHb JIa0OpaTOPHBIX U MPAKTUUECKUX PaOOT SIBISETCS
PEKOMEH/IOBAaHHBIM, YYUTENb JelaeT BBIOOp MPOBEACHHS TaOOpPaTOpHBIX pPabOT U OMBITOB C YYETOM
WHIUBUTYAJIbHBIX OCOOCHHOCTEH 00y4Yaromuxcsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3nka u MeTOAbl HAYYHOI'0 MO3HAHUSA

®dusuka — Hayka o npupoze. Hayunbsie MeTonbl TO3HaHMS OKpYXkarouero mupa. Poib skciepumenTa u
TEOpPUU B IPOLIECCE MO3HAHUS TPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (U3HUECKUX SBICHUN M TporieccoB. Haydunbie rumote3sl. Ousnueckue 3aKOHBI U
Teopuu. ['paHuIIbl PUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IprHIIUIT COOTBETCTBUSI.

Pone u mMecto ¢u3uku B (OPMHPOBAHWU COBPEMEHHOW HAayYHOW KApTHHBI MHpa, B MPAKTHYECKOU
JESATEIBHOCTH JIIOJEH.

Jlemoncmpayuu
AHanoroBbie ¥ TU(GPOBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamuka

Mexanudeckoe JBWKEeHHE. OTHOCHTEIBHOCTh MEXaHMUYeCKoro JABmxkeHus. CucremMa oOTCyéTa.
Tpaexropus.

[Tepemernienue, ckopocTh (CpenHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepuaibHOM
TOYKH, UX MMPOEKLIUU Ha OCU CUCTEMBI KOOpANHAT. CII0KEHUE IEPEMEIICHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPCHHOE MPSMOJIMHEWHOE IBIKeHUe. ['paduku 3aBUCUMOCTH KOOpIUHAT,
CKOPOCTH, YCKOPEHHUS, IyTH U NIEPEMELICHUSI MaTepUaAIbHON TOUKH OT BPEMEHH.

CBobOogHOE mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneliHoe nBukeHue. [[BukeHHe MaTepuaibHON TOUYKM IO OKPYXHOCTH C IOCTOSHHOM IO
MOJYJIIO CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JHHEWHas CKopocTh. Ilepuwonm wu wactora oOpaiieHus.
LleHTpoCcTpEMUTENBHOE YCKOPEHUE.

TexHnyeckue ycTporucTBa U MPAKTUYECKOE TPUMEHEHHUE: CIIUOMETP, JBHXKEHUE CHAPSAIOB, LIEMHBIE U
pEMEHHBIE MepeadHn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETa, UILTFOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHHUS.

[TpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpoIeHHOTo MO YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTv npu IBUKEHUH O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONMPEAEIEHNUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIICHHS] MEXIY MYTSAMH, MPONACHHBIMH TEJIOM 32 IMOCIEI0BATEIbHbBIE PaBHbIE
MIPOMEXYTKH BPEMEHH MPHU PABHOYCKOPEHHOM JIBH>)KEHUHU C HAYAIIbHOM CKOPOCTBIO, PABHOM HYITIO.

N3yuenune nBUKEHUA MApPUKa B BI3KOU KUJIKOCTH.

N3yuenune nBukeHus tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipunnunn otHOCcuTenbHOCTH ['anmunes. [lepBsiii 3akoH HeroToHa. IHEpImanbHbple CUCTEMBI OTCUETA.

Macca tena. Cuina. [Ipunuun cynepno3unuu cui. Bropoit 3akoH HeroToHa 1711 MarepuanbHOM TOUKH.
Tpernii 3akoH HpIOTOHA [1s1 MaTEpHATIBHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

Cwuita ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mokosi, ckonbxeHus, kaueHus). Cumna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbXKEHUSI U cwiaa TpeHus nokos. Koaddunument tpenus. Cuna CONMPOTHBICHUS NPH JABHKEHUU Teja B
YKUJKOCTHU WJIM Tas3e.

[TocTymarenbHOe U BpamaTeIbHOE JBMKEHNE a0COIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpaleHus. [limeuo cubl. Y ciioBus paBHOBECUS TBEPIOIO TeEIA.

Texanaeckue YCTpOﬁCTBa N MPAKTUYCCKOC MPUMCHCHHC: MOAMIMUITHUKH, JIBMIKCHHUE HCKYCCTBCHHBIX
CITYTHUKOB.

Jlemoncmpayuu
SIBrnenne nHepuum.



CpaBHeHME Macc B3aUMOICUCTBYIOIIMX TEJI.

Bropoii 3akoH HeroToHA.

N3mepenune cu.

Crnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Jie(opMaIiu.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIBEME U AJCHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHUs TBEPIOro Teyia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

W3yuenne nBmxeHus: Opycka o HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKMHE U PE3MHOBOM 00pasiie, OT UX
nedopManuu.

HccnenoBanue ycnoBuii paBHOBECHs TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aKkonbl COXpaHeHUusn 6 MexXanuKe

Nmnynbc MaTepuaibHOM TOUKH (Tela), CUCTEMbl MaTepUANbHBIX TO4YeK. VIMIyNbC CUJIBI M U3MEHEHHE
UMITyJIbCa Tejla. 3aKOH COXpaHEHUs UMIlyjbca. PeakTuBHOE ABM)KEHHUE.

Pabora criibl. MOIIHOCTD CHJIEL.

Kunernueckas sHeprusi MaTepuanbHON TOUKH. TeopeMa 00 M3MEHEHUU KHHETHUECKON SHEPTUH.

[lorenumaneHas oHeprus. [loTeHumanpHas dSHeEprus ynopyro JAeQOpPMUPOBAHHOM MpPY>KUHBI.
[ToreHuuanbHas SHEPTUA TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[loTreHunanpHble U HEMOTEHUUAIbHbIE CUJIBL. CBsI3b pabOThl HEMOTEHUMAIBHBIX CUJI C U3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPaHEHUSI MEXaHUYECKOIN YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnueckue ycTpoWCTBa M MPAKTUUYECKOE MPUMEHEHHUE: BOAOMET, KOMNEP, MPYKUHHBINA MUCTOJNET,
JBUJKCHHE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexon noTeHLIMAIBHON PHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydeHne abCoOMOTHO HEYNIPYTOro yAapa ¢ IOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI C M3MEHEHHMEM MEXaHWYEeCKOW HHEepruu Tejla Ha Npumepe
PacTsKEHUsI PE3UHOBOTO JKI'yTa.

Paznen 3. Mosekyasipuasi puznka 1 TepMOIMHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopun

OCHOBHbBIE TOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM U UX ONBITHOE OOOCHOBAHHUE.
BpoynoBckoe nsmxenue. duddysus. Xapakrep IBHKEHUS M B3auMOJIEHCTBHS YacTHIl BemlecTBa. Mojenu
CTPOEHHS Ta30B, KHUJIKOCTEH M TBEPABIX TE€I M OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX MOJEIEH.
Macca u pazmepsl moaekyil. KonnuectBo Bemectsa. [loctosunas ABoranpo.

TenmoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOPUH HI€aIbHOIO
ra3za. AOcoJloTHas TemrepaTypa Kak Mepa cpelHeld KHHETHYECKOW IHEpPrHH TEIUIOBOTO JBM)KEHUS YaCTHUI]
raza. lllxama temmepatyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MeHaeneeBa—Knaneiipona. 3akoH
Hanbrona. M3omporeccbl B HA€aIbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeCTaBIeHNE U30IIPOLIECCOB: U30TEPMA, U30X0pa, H300apa.

TexHuyeckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBalOIIME IUCKPETHOE CTPOEHHE BeliecTBa, (GoTtorpaduu MOJIEKYJT OpraHMYeCKHX
COCIMHECHUIA.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Monens 6pOyHOBCKOTO JBHXKEHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHSL.

Monens, HIUTFOCTpUPYIOLIas IPUPOLY AABJICHUA ra3a Ha CTEHKH COCYAA.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UI€aJIbHOTO ra3a, U30MpOLIECCHI.



Yuenuueckuii sxcnepumenm, nabopamoptule pabomol

Omnpenenenre Macchl BO3JyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpeHUN 00hEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTypbl BO3yXa B HEW.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMeTPaMU COCTOSIHUS pa3peXEHHOT0 Tasa.

Tema 2. Ocno6vt mepmoounamuku

TepmoaunamMuueckas cucreMa. BHYTpeHHSISI SHEprus TEpPMOJUHAMUYECKOH CHCTEMBI M CIIOCOOBI €&
u3MmeHenus. KonnuectBo TemnoTsl U pabota. BHyTpeHHsS 3HEprus 0JHOATOMHOIO HealbHOro raza. Buabl
TEIUIONEPENau: TEIUIONPOBOAHOCTb, KOHBEKLMS, M3Iy4eHHE. YIelIbHas TEMJIOEMKOCTh BEILECTBA.
KonuyecTBo TEIIOTHI IpH TEIUIONEpEaAAUE.

[Tonarue o6 agnabatHoM mpouecce. IlepBblilt 3akoH TepMonuHamMukH. [IpuMeHeHre mepBoro 3aKoHa
TEPMOJMHAMUKH K u3onpoleccam. ['paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MporeccoB B IPUPO/IE.

TennoBsie Mamnubl. [IpuHLIKIBL AeicTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUU B TEILIOBBIX
mamuHax. Koadduuuent mnosnesHoro neiictBus TteruoBoid mammubl. Llukn Kapno u ero koadduumeHt
MOJIE3HOT0 ACUCTBUA. DKOJOTHUECKHE MPOOIeMbl TEINIOIHEPT€TUKH.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHUE: ABUTaTeIh BHYTPEHHETO CrOpaHus, OBITOBON
XOJIOAWJIbHUK, KOHTULIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEPruM Tejla MPH COBEPIICHHWH pabOTHI: BBUIET MPOOKH M3 OYTBUIKH MO
NEICTBUEM CXKATOTO BO3JlyXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe MyTéM TpeHHsl (BUICOIEMOHCTPAIIHS).

N3menenne BHyTpeHHEH 2HEpruu (TeMIepaTyphsl) Teja Mpu Terionepeaaye.

OmnsIT 0 aquabaTHOMY PACHIUPEHUIO BO3/1yXa (OIBIT C BO3YUTHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHETO CrOPaHusl, p€aKTUBHOI'O JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanusn geuwjecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u KoHueHcarus. lMcnapenue wu kumneHHe. AOCONIOTHAsT W OTHOCHTEIIbHAS
BJIQXKHOCTH BO31yxa. HachlmeHHblil nap. YaenpHas TemuioTa napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATyphl
KUIIEHUS OT JaBJICHMUS.

Teépnoe teno. Kpucrammmuyeckue u amopdHble Tena. AHU30TPOINUs CBOMCTB KpucTayuioB. Kuakue
kpuctayibl. CoBpeMeHHble Marepuanbl. [lnaBneHune u Kpuctaimuzauus. Y7elbHas TeIJIoTa IUIaBIEHUS.
Cybnumarusi.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoilcTBa M NMPAKTHUUECKOE NMPUMEHEHHE: TMTPOMETP U IICUXPOMETpP, KaJIOPUMETP,
TEXHOJIOTHH MOIY4YEeHHs] COBPEMEHHBIX MaTEpHUajIoB, B TOM YUCIIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Habmroienne HarpeBaHus ¥ IJIABJICHHS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpalys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenune OTHOCUTEIBHON BIAKHOCTH BO3/1yXa.

Paznen 4. DuekTpoanHamMuka

Tema 1. dnexmpocmamuka

Onektpu3anus Ten. OJIEKTpUYecKWil 3apsn. JIBa Buaa 3JIeKTpUYecKUX 3apAnoB. [IpoBomHMKH,
JURJIEKTPUKHY U TIOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOIO 3apsja.

Bzaunmopeiicteue 3apsaaoB. 3akoH Kynona. ToueyHbIN 3JIEKTpUUYECKUN 3apsll. DIEKTPUUYECKOE TOJIE.
Hanpspk€HHOoCcTh  2nekTpuueckoro mnosid.  [IpuHIun  Ccynepno3uuMy — 3J€KTpUUYECKUX mosied. JIuHum
HaANPSHKEHHOCTH AJIEKTPUYECKOTO MOJIS.

Pabora cun anekrpocrarnyeckoro mons. Ilorenuman. PasHocte mnoreHuuanoB. IIpoBogHukH U
JTURJIEKTPUKHU B JIEKTPOCTATUYECKOM MoJie. J(uanekTpuyeckasi IpOHUIaeMOCTb.

OnexrpoéMkocTh. KoHzeHcaTop. DIeKTpOEMKOCTh IJIOCKOIO KOHIEHCATOpa. DHEPrus 3apsKEHHOIO
KOHJIEHCATOPA.



TexHuueckue  ycTpoicTBA M NPAKTUYECKOE  MPHUMEHEHHME:  DJIEKTPOCKOI,  JJIEKTPOMETD,
DIIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE AIIEKTPONPUOOPOB, KOHJEHCATOP, KOMHPOBAIBHBIN ammapar,
CTPYUHBIN IPUHTED.

Jlemoncmpayuu

YCTpoicTBO M MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

B3aumopeiicTBUe Ha’IEKTPU30BAHHBIX TEJL.

DIEKTpUYECKOE NOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DIEeKTpOCTaTUYECKas 3allUTA.

JIMDJIEKTPUKHU B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOIIAJAM IJIACTHUH, PACCTOSHHS MEXKIY
HUMH U JUAJICKTPUUECKOU MTPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit Inekmpuyeckuit mok. Toku é paznuunvix cpeoax

DNEeKTpUYECKUI TOK. YCIIOBHS CYLIECTBOBAHMS IIEKTpUUECcKOro Toka. Mcroununku toka. Cuna Toka.
ITocTosIHHBIN TOK.

Hamnpsokenue. 3akon Oma aiig y4acTka 1enu.

DNEeKTpUYECKOe COINPOTUBJIEHUE. YJIeTbHOE CONpPOTHUBIEHHE BewlecTBa. llocnenoBarensHoe,
napajuleJbHOE, CMEIIAHHOE COEAMHEHNE TPOBOHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOmHOCTB 3JEKTPHUECKOTO TOKA.

DNEeKTPOABUKYIAs CUJIAa U BHYTPEHHEE CONPOTUBICHUE MCTOYHMKA TOKAa. 3akoH Oma JJisg MOJHOM
(3amMKHYTO#) 2ekTpuueckoit nenu. KopoTkoe 3amMbIkaHue.

DNEeKTpOHHAsT MPOBOJMMOCTh TBEPABIX METALIOB. 3aBUCUMOCTH COINPOTHBJICHUS METANIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTb.

DneKTpUuYecKuii TOK B Bakyyme. CBONCTBA AIIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MPUMECHas MPOBOJMMOCTH MOJIYMPOBOAHMKOB. CBoiicTBa P—N-
nepexoza. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKH TOK B pacTBOpax M paciuiaBax 3JEKTPOJUTOB. DJIEKTPOJUTUUYECKAs AUCCOLIMALIMS.
DIEeKTPOIH3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [lna3ma.

TexHudeckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: aMIIEpPMETP, BOJIbTMETP, PEOCTAT, HCTOUHUKHU
TOKa, DJIEKTPOHArpPeBATEIbHBIE MPUOOPHI, AIEKTPOOCBETUTENbHBIE MPHOOPHI, TEPMOMETP COMPOTHBICHUS,
BaKyyMHBIN MO, TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYNPOBOTHUKOBBIN MO/, TaIbBAHHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKCHHUS.

3aBUCHMOCTb CONPOTHUBIICHUS LWIMHAPUYECKUX IMPOBOJHHUKOB OT JJIMHBI, IUIOLIAAM MOMNEPEYHOTO
CEYCHHS U MaTepuaa.

CwmeliaHHOe COeTMHEHUE IPOBOHUKOB.

[Ipsimoe m3MepeHue HNEKTPOIBIKYIIEH cuiibl. KopoTkoe 3aMbIKaHHE TajibBaHUYECKOTO AJIEMEHTa U
OIIEHKA BHYTPEHHET0 CONIPOTUBIICHHUS.

3aBUCHMOCTBH COMIPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 37AEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTh BO3IyXa.

OaHOCTOPOHHSISI TPOBOJAUMOCTH AHOJIA.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomol

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue >meKTpoaABMKYIIEH CHUITbI UICTOYHUKA TOKA U €T0 BHYTPEHHETO COTIPOTHUBIICHUS.

Habmonenue anekrponusa.

MexnpeameTrHblie CBSI3H

Nzydenne xypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiiacce OCyIIECTBISETCS C YIETOM COAEpKATEIbHBIX
MEXITPEIMETHBIX CBS3EH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpa@uu U TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAyYHOTO IIO3HAHUS: SIBJICHUE,
HayyHbld (akT, TUNOTe3a, (Qu3nUeckas BeIWYMHA, 3aKOH, Teopus, HaAOIOJEHNe, HKCIEPUMEHT,
MOJICJIUPOBAHUE, MOJIEIb, U3MEPEHHE.



Mamemamuxa: perieHue CUCTEMbl ypaBHEHMH, IuHeWHas (yHKuus, mapabona, rumepOoia, HX
rpaduKd U CBOWCTBA, TPUTOHOMETpPHUUYECKHE (YHKIMHU: CHUHYC, KOCHHYC, TaHI€HC, KOTAaHICHC, OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKECTBO, BEKTOPHI M MX MPOCKIIMU HAa OCH KOOPJIMHAT, CJI0)KEHHE BEKTOPOB.

bBuonoeusn: MexaHuueckoe ABIDKEHHE B KXUBOW mpupone, AU(Qy3us, ocMOC, TEMI000MEH KHUBBIX
OPraHU3MOB (BU/IBI TEIJIONEPEIauy, TEITIOBOE PABHOBECHE), HICKTPUUECKHUE SBICHUS B KHUBOH IPUPOIE.

Xumus: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJIIPHAs
Macca, TEIUIOBBIC CBOWCTBA TBEPABIX TeEJN, XHIKOCTEH M Ta30B, JJICKTPUYECKHE CBOICTBA METAJUIOB,
AIIEKTPOIUTUYECKAS IUCCOLMAIIHS, TaJIbBAaHHKA.

T'eoepagpus: BIaXXHOCTH BO3/yXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: ipeoOpa3oBaHue JBWKEHHH C HCIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHHS B TEXHHKE,
HOIIMITHAKY, WMCIOJb30BaHWE 3aKOHA COXPAHEHHUS UMITYJbCa B TEXHUKE (pakeTa, BOJOMET M JpYTue),
JIBUTATENIb BHYTPEHHETO CrOpaHusi, MapoBasi TypOMHA, OBITOBOM XOJOAWIBHHUK, KOHIUIMOHEP, TEXHOJIOTUU
IOJTyYeHHsS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMAaTEpPUAIOB, W HAHOTEXHOJOIHWH,
ANIEKTPOCTATUYECKAs  3allUTa, 3a3eMJICHHE  AJIEKTPONpPHOOPOB,  KCEPOKC, CTPYWHBI  MPHHTED,
AJIEKTPOHATPEBATENBHBIE TPUOOPHI, HIIEKTPOOCBETUTEIILHBIC TPUOOPHI, TaTbBaHHUKA.

11 KUIIACC

Pasnen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHblE MarHuThl. B3auMoaeicTBUE MNOCTOSIHHBIX MAarHUTOB. MaruutHoe mnoisie. Bekrtop
MarHuTHOM MHAYKIUU. [IpuHIUI Cynepno3uiuMy MarHuTHBIX NoJied. JInHnu maruutHOM MHAyKuuu. Kaptuna
JUHUN MarHUTHOM MHIYKIIMH T1OJIS1 TOCTOSTHHBIX MarHUTOB.

MarnuTHoe Moje MpPOBOAHMKA C TOKOM. KapTWHa NMHMI MHAYKIMM MAarHUTHOTO MOJIS JJIMHHOTO
NpsIMOTO TPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHMKA, KaTyImIKu C TOkoM. OmbeIT DIpcrena.
BzaumopelicTBue mpoBOAHUKOB C TOKOM.

Cuiia Amriepa, €€ MOIyJIb M HalpaBIICHHE.

Cuna Jlopenmna, e€ Moayinbp M HampaBieHue. [[BUykeHHe 3apsKEHHOM 4YacTHIl B OJHOPOIHOM
MarHuTHOM noJjie. Pabora cuisl Jlopenna.

SIBneHue NeKTpOMarHUTHOW MHAYKIMH. [T0TOK BeKTOpa MAarHUTHOM MHIYKUMHU. DIEKTPOJBHKYIIAs
cuJIa MHAYKIIMH. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIMK Dapajes.

BuxpeBoe snextpuyeckoe mose. DNEKTPOJABHXKYLIAs CHUJIa MHIYKIUHM B MPOBOJHMKE, JBUKYIIEMCS
MOCTYNATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJIE.

IIpasuio JleHua.

NHnykTUBHOCTD. SIBICHUE CAMOMHIYKIIMH. DJIEKTPOIBIKYINAS CHJIa CAMOUHTYKITUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M NMPAKTUYECKOE MPUMEHEHHE: MOCTOSHHBIE MATHUTHI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIU JIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TI€Ub.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MAarHUTHBIM IOJIEM.

JIvHUY MHIYKITUY MAarHUTHOTO TIOJISI.

B3aumopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHne HIMEKTPOMAarHUTHON UHAYKITHH.

IIpaBuio JleHua.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS MAarHUTHOTO TTOTOKA.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHnrne MarHuTHOTO MOJI KATYIIKH C TOKOM.

Hccnenoanue nericTBUs MOCTOSHHOTO MarHUTA Ha PAMKY C TOKOM.

UccnenoBanue siBIeHUs 371€KTPOMAarHUTHOM MHIYKIUU.

Pa3znen S. KosieOaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle Koj1edOanus



KonebarenpHas cuctema. CBOOOJHBIE MexaHWYECKHWE KojiebaHus. [‘apMoHWYECKHE KoJieOaHUsI.
[lepuon, uvactora, ammumrtyga u (asza konebGanuid. IIpy>KUHHBI MasTHHUK. MaTeMaTWYeCKUH MasTHUK.
VYpaBHeHHe rapMoHUUecKuX KosneOanuil. [IpeBpaiienre s3Heprun Mpu rapMOHUYECKUX KOJIeOaHUsX.

Konebarenbubiii kKoHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM KOJIeOaTeIbHOM
KOHType. AHaJOrusi MEXIy MEXaHWYeCKUMH M DJIeKTPOMarHUTHbIMU Konebanusimu. dopmyna TomcoHa.
3aKOH COXpaHEHMsI SHEPTUU B U/I€aJIbHOM KOJIe0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaroumx kojeOaHusx. BolHykIeHHbIEe MexaHuuyeckue konebaHus. Pe3zonanc.
BrIHyXIeHHBIE 3JIEKTPOMAarHUTHBIEC KOJICOAHUSI.

[Tepemennbiii  TOk. CHHYCOMAQIbHBI TEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO  TOKa.
AMIUTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIbI TOKA U HAIPSYKEHUS.

Tpanchopmarop. [IpousBoacTBo, nepenada U NOTpedICHUE INEKTPUUECKON IHEPTUH. DKOJIOTHYECKUE
PUCKH TP IPOU3BOJCTBE 3JeKTpodHepruu. KyibTypa HCHOIb30BaHUS 3JEKTPOIHEPIUU B IOBCEIHEBHOU
JKU3HU.

TexHuueckue yCTpOHMCTBA M IPAKTUYECKOE IIPUMEHEHHE: DIIEKTPUYECKUH 3BOHOK, I'€HEpaTop
IIEPEMEHHOT0 TOKA, JINHUM 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJiedaTeNbHON cucTeMbl (PYKUHHBIN UM MAaTEeMaTUYECKUI MasITHUK).

Habmoienue 3atyxaroniux kojaeOaHui.

HccnenoBanue cBONCTB BIHYXK/IEHHBIX KOeOaHUM.

Habmonnenue pe3onanca.

CB00OOIHBIC AIIEKTPOMATrHUTHBIE KOJICOAHMS.

OcmnorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HAIPSHKEHHUST OT BPEMEHH) JUIS AJIEKTPOMArHUTHBIX
KOJICOAHUH.

Pesonanc mnpu mocnenoBaTenbHOM — COCIMHEHMM  PE3UCTOpPA, KATYIIKM HMHAYKTUBHOCTH U
KOHJIEHCATOPA.

Mopenb TuHUU 3IEKTpoIepeaauH.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOAA MaibIX KoJeOaHUW Tpy3a HAa HUTH OT AJUHBI HUTH U MaccChl
rpysa.

HccnenoBanue NepeMEHHOrO0 TOKAa B LENM M3 IOCJIEI0OBAaTEIBHO COEAMHEHHBIX KOHIEHCATOPA,
KaTyILKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHbIE 60JIHbL

MexaHnueckue BOJIHBI, yciioBusl pacnpoctpaHenus. [lepuona. CkopocTs pacnpocTpaHEHUs U JUIMHA
BOJIHBL. [lonepeunbie U Mpo1oJbHbIE BOJIHBI. HTephepeHus 1 qudpakiius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. Y CIOBMS M3JIy4EHHUs DJIEKTPOMATrHUTHBIX BOJH. B3aumHas opueHTanus
BekTOpoB E, B, V B snexkrpomaruutHoi BonHe. (CBOWMCTBa  DJIEKTPOMAarHMUTHBIX — BOJIH:  OTPaKEHHE,
npesoMIIeHue, noaspuzanus, tuppakuus, narepdepernns. CKOpocTh IEKTPOMarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJIH. [IpMeHeHNe AIeKTpOMarHuTHIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pagronokanus.

DNEeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuyeckue ycTpoiicTBa UM INPAKTUYECKOE TPUMEHEHHWE:  MY3bIKaJbHblE  MHCTPYMEHTHI,
yIbTPa3ByKOBasi IUAarHOCTMKAa B TEXHUKE W MEAMIIMHE, pajap, paauoONpUEMHUK, TEJIEBU30p, AHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHHE TONEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneOmromnieecs Teno Kak UCTOUYHUK 3BYyKa.

Habmtonenue oTpaxeHus U MpeToMIIeHUS MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHny v AMPpakiiuid MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 4aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, NPEJIOMIIEHUE, TOJISpU3aLMs,
T pakus, MUHTepPEepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas onrtuka. [IpsMonuHeliHOe pacipoCTpaHEHUE CBETAa B OJTHOPOAHOM cpene. JIyu cBeTa.
TodeuHblii HCTOYHUK CBETA.



OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paxeHui B TIIOCKOM 3epKalie.

IIpenomienue cBera. 3aKOHBI IPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3arenb npenomieHus. [lomHoe
BHYTpEHHee OoTpakeHue. [IpenenbHblil yron MoJHOr0 BHYTPEHHETO OTPAYKEHUS.

Hucniepcus ceera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

CoOuparome u paccenBaronive JnH3bl. ToHKas JnH3a. POKYCHOE paccTOSHME M ONTHYECKas CHila
ToHKON JuH3BL. [locTpoeHne M300pakeHWH B COOMpAIOMIMX M PacCeUBAIOMIMX JMH3aX. DopMylia TOHKOU
JIUH3BL. Y BEIUYECHHE, 1TaBAEMOE JTUH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBast ontuka. MHrepdepenuust cBera. KorepeHTHble HCTOYHMKM. YCIOBMs HaOIIOACHUSA
MaKCMMYMOB U MHHUMYMOB B HHTE€P(EPEHIIMOHHOM KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHHKOB.

Hudpakuus ceera. [ludpakumoHHas pemérka. YcCloBUEe HaOMIOJCHMS TJIaBHBIX MaKCUMYMOB IIpHU
naJIecHU MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIUOHHYIO PEHIETKY.

[TonApuzanus ceera.

TexHuueckue ycTpoicTBa M NPAaKTUUYECKOE MPUMEHEHHUE: OYKH, Jiyna, (oToanmapar, IpOoeKIIMOHHbIH
anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAaKLNOHHAS PEIIETKA, OJIIPOUS.

Jlemoncmpayuu

[IpsimosinHeitHOe pacnpocTpaHeHHe, OTpakeHHEe U MpesioMiieHne cBeTa. OnTuyeckue npuoopsl.

[losnHOE BHYTpEHHEE OTpakeHHe. MoJenb CBETOBOIA.

HccnenoBanue cBONCTB U300paXKeHUN B TMH3AX.

Monenn MUKpOCKOIa, TEIECKOIIA.

Habmtonenne naTepdepeHnnn crera.

Hab6mronenue qudpakiuum cBera.

HaGirotenne qucriepcuu cBera.

[losrydyeHune cekTpa ¢ IOMOILBIO IPU3MBI.

[Tonmy4yenue criekTpa ¢ HOMOIIBIO AU(DPAKITHOHHON PEIIETKH.

HabmtoneHue nomnsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue nokasaresns nIpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBONCTB U300paXeHUH B TMH3AX.

Habmtonenue nucnepcuu cBeta.

Pasnen 6. OcHOBBI CIeIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

['panuubl  OPUMEHMMOCTH  KJIacCMYecKo  MexaHuku. [locTynmaTel  chnemuaibHOM  TEOPHUH
OTHOCUTEJIBHOCTU: WHBApPUAHTHOCTH MOJYJIS CKOPOCTH CBE€Ta B BaKyyMe, IPUHIUII OTHOCHUTEIBHOCTHU
OHHIITERHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHN U COKPAILEHUE JJIUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € YHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YAaCTULIBI. DHEPTUSI IOKOS.

Pa3zpnen 7. KBanToBasi pusuka

Tema 1. dnemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [InaHka cBsi3u 3HEpruu (HOTOHA € €ro YacTOTON. DHEPrust U UMIYJIbC (POTOHA.

OtkpeiTue u wuccinenoanue ¢orordpdekra. OnbiTel A. I'. CtoneroBa. 3akoHbl (GoTorddeKTa.
VYpaBuenue DiinmreitHa i poroaddexra. «KpacHas rpanuna» Gororddexra.

JaBrenne cBera. OnwiThe [1. H. JIeOenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoiicTBa M IMpakTUYECKOE NpHUMEHeHHue: (POoTod3JaeMEeHT, (OTOAATUUK, COITHEYHAs
Oarapesi, CBETOAMO.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE € TUHKOBOM IITACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO (oTodPdeKTa.

Cseroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma



Mopenb atoma Tomcona. OnwiTel Pe3epdopaa o paccesauto o -dyactuil. [ImanerapHas Mozelnb aToMa.
[octynatsl bopa. M3nydyenue u noriomieHre (HOTOHOB MPH MEpexo/ie aToMa C OJHOTO YPOBHS SHEPTHH Ha
npyroi. Buasl ciektpoB. CIIeKTp YpOBHEM SHEPTUM aTOMa BOJOPO/IA.

BomnnoBble cBolicTBa yactull. Bosnsl e bpoiinsa. KopnyckynsipHO-BOJHOBOM Tyalu3M.

CrioHTaHHOE U BBIHYKJECHHOE U3ITyYCHHE.

TexHuyeckue ycTpoOHCTBA M NPAKTUUYECKOE INPUMEHEHHUE: CIEKTPajbHBbI aHaINU3 (CIEKTPOCKOII),
Ja3ep, KBAaHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pesepdopra.

Onpenenenye AJIMHBI BOJIHBI JIa3epa.

HabnroneHue nuHeyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Haburoienne TMHEeHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, J10Ka3bIBAIOLIUE CIO0KHOCTh CTPOeHUs sapa. OTKpbITHE PagMOaKTUBHOCTU. OTIBITHI
Pezepdopna mo ompeneneHuro coctaBa paJuMOaKTHBHOTO u3nydeHus. CpoiictBa anbga-, Oera-, ramma-
U3IlydeHus. BnusHue painoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpeiTHe TpoTOHAa M HelTpoHa. Hykmonuas monens siapa ['elizenOGepra—lBanenko. 3apsn spa.
Maccosoe uncino saapa. M3otomsl.

Anbda-pacnan. DNEKTPOHHBIM W  TO3UTPOHHBIM  Oera-pacman. ['amma-m3mydenue. 3akoH
paZoaKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl siipa.

SAnepusble peakuuu. [lenenne u cUHTE3 s1€p.

SAnepueiii peaktop. TepmosiaepHbiii cunTe3. IIpobieMbl M NEPCHEKTHUBBI SIAEPHOW HHEPrETHUKH.
OKOJIOTUYECKHE ACHIEKTHI SIIEPHON SHEPTETUKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIIOJCHUS U PETUCTPALIUH 3IEMEHTAPHBIX YACTHII.

OyHnaMeHTaIbHBIE B3aUMOACHCTBUSA. EAMHCTBO (hM3nYecKoil KapTHHBI MUpA.

TexHuyeckue ycTpoHCTBa M IPAKTUYECKOE NPUMEHEHHE: JNO3UMETp, Kamepa BuibcoHa, siiepHbIN
peakTop, atToMHast OomoOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTUI] (110 TOTOBBIM (oTorpapusim).

Paznea 8. DiieMeHTHI ACTPOHOMMH M ACTPOPU3UKHU

Oranel pa3BUTUA acTpoHOMHUU. [IpHuKiIaqHOE M1 MUPOBO33pEHUYECKOE 3HAUYEHUE ACTPOHOMMH.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Connue. ConHeuyHass akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3NBI, UX OCHOBHbBIE
XapaKTepUCTHKU. J/lnarpaMma «CIEeKTpalbHbIN KJIacC — CBETUMOCTBY. 3BE3/bI [I1aBHOW MOCIIEI0BATEIILHOCTH.
3aBHCHUMOCTh «Macca — CBETUMOCTb» JUJIs 3BE3/] TJIaBHOM MOCIe10BaTEIbHOCTH. BHyTpeHHee cTpoeHne 3BE3 L.
CoBpeMeHHbIE NPECTABIEHUS O IPOUCXOKIACHUH U dBotonnn CoNHIA U 3BE3/1. DTalbl )KU3HU 3BE3.

Muieunsiii [1yts — Hama ["anaktuka. [Tonoxenne n aeuxenne ConHua B ['anaktuke. THUIBI TATAKTHK.
Paguoranaktuky u kBazapsl. YEpHbIE NBIPHI B siIpaxX raJlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3axkon XaO6ma. Pas0Oeranue ramaktuk. Teopust Bosbiioro
B3pbIBa. PenukroBoe n3iryueHue.

Macmrabnas ctpykrypa Beenennoiil. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

HaGntoneHuss HEBOOPYXKEHHBIM TJIa30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX TPHIOKEHUNA IS
ornpesieNieHus] TMOJOXKEHHUsI HEeOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3fusi CeBepHOro
NOJIyLIAPHSI U IPKUE 3BE3MBI.

Hab6monenus B reneckon Jlynsl, raner, Maeuroro [lyru.

O0o0maroniee NnoBTOpPeHUE



Ponb pusuku n acTpoOHOMUYU B SKOHOMUYECKOH, TEXHOJIOTHYECKOM, COITMAIBHOM M 3TUYECKON cepax
JESTENIbHOCTH YeJI0BEKa, POJIb U MECTO (PM3UKH M aCTPOHOMUU B COBPEMEHHOUN HAyYHOW KapTUHE MUPA, POIh
bu3ndecKkol Teopur B (POPMUPOBAHUHU TPEACTABICHUN O (PU3MUECKOW KapTHHE MHUpPA, MECTO (hU3NUECKON
KapTUHBI MUPA B 00IIEM STy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TPEICTABICHUN O IPUPOJIE.

MesknpeamMeTHble CBSI3H

Nzyuenne kypca ¢pusuku 6a3oBoro ypoBHs B 11 kiacce oCymIeCTBISETCA C YUETOM COAEPIKATEIBHBIX
MEXIPEAMETHBIX CBA3€H C KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemusie noHamus, CBS3aHHBIE C W3yUYEHHEM METOJOB HAyYHOTO TIIO3HAHUS: SBJICHUE,
HayyHbld (akT, TUNOTe3a, (Qu3Mueckas BeIWYMHA, 3aKOH, Teopus, HaAOIOJIEHNe, HKCIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: perieHe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIUU: CHHYC, KOCHHYC,
TAQHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOCKIUH Ha OCHU
KOOpJMHAT, CJOXXEHHE BEKTOPOB, MPOU3BOAHBIC JJIEMEHTApHbIX (QYHKIMHA, MPU3HAKU TMOAOOHS
TPEYroJIbHUKOB, ONPEIEICHUE IUIOIAIU TNOCKUX (GUryp u o0béma Ted.

buonocus: snektpuyeckue SABICHUS B )KUBOM MpHUpoJie, KojebaTenbHbIe IBUKEHUS B KUBOU MPUPOJIE,
ONITHYECKUE SIBJICHUSI B )KUBOU MPUPOJIE, ICHCTBUE paJUalliy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KpUCTAJIMYEcKas CTPYKTypa TBEPABIX TeJ, MEXaHU3MbI
00pa3oBaHMs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaH3.

T'eoepaghus: MarHUTHBIE TTONTIOCA 3eMJTH, 3AJIE)KH MarHUTHBIX Py, (POTOChEMKA 36MHOM MTOBEPXHOCTH,
pe/ICKa3aHue 3eMIICTPSICEHUN.

Texnonozusi: TMHUM ~ DJIEKTpONEpenayd, TIEeHepaTop IEPEMEHHOI0  TOKa,  3JIEKTPOJBUIATENb,
WHAYKIMOHHAS TeYb, pajap, paAuoONpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub, nMpoeKIIMOHHBIH
ammapar, BOJIOKOHHAs ONITHKA, COJTHEYHAs OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yuyeOHOrOo mpeamera «®DusnMkay Ha YpPOBHE cpemHero obmero obpa3oBaHus (0a30BBIN
YPOBEHB) JIOJDKHO OOECIeYHUTh TOCTIKEHHE CIEAYIOUIUX TUYHOCTHBIX, METANpeIMETHBIX M MPEAMETHBIX
00pa30BaTeNbbIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PEe3y/IbTaThl OCBOCHHUS YU€OHOTO npenMeTa «Du3nka» JOJDKHBI OTpaXaTh TOTOBHOCTD H
CIIOCOOHOCTh 00YYaroIIMXCS PYKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEW MO3MIMENW JIMYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OPHEHTAIlMH, TO3MTUBHBIX BHYTPEHHUX YOEXKJICHHUI, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHHCKOro 0OOIIecTBa, pacHIMpEHHE JKU3HEHHOTO OIbITa M OIbITA
NEeSITEIIbHOCTH B MIPOIIECCE PeaIM3allii OCHOBHBIX HANPaBJICHUI BOCIIMTATEILHOW JACSITEIBHOCTH, B TOM YHUCIIE
B YaCTH:

1) rpasaaHcKoro BOCIHUTAHUS:

cOPMHUPOBAHHOCTh TPAKITAHCKON MO3UIIMU OOYYAFOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOI'O 4WJCHA
pOCCUICKOro 00IIIecTBa;

MPUHSATHE TPATUIIMOHHBIX O0IIEYESTIOBEUYCCKUX TYMAHUCTHIECKUX U JEMOKPATHUECKUX [IEHHOCTEIH;

TOTOBHOCTb BECTH COBMECTHYIO JICATEIBHOCTh B MHTEPECAX I'Pa)kIaHCKOTo OOIIEeCTBa, Y4aCTBOBATH B
caMoyIIpaBIIeHNH B 00pa30BaTEIbLHON OpraHN3aIlng;

yYMEHHUE B3aUMOJICHCTBOBATh C COIMAILHBIMA WHCTUTYTaMH B COOTBETCTBHHM C WX (YHKIHMSIMU U
Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEIHLHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

Cc(OPMHPOBAHHOCTh POCCUHCKOM IPaXIaHCKOW UJICHTHYHOCTH, ATPUOTU3MA,;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, IOCTHXKEHHUSM POCCHUCKHX YYEHBIX B
obnactu (pU3MKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

Cc(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEICHUS;

CIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 ¥ TMPUHUMATh OCO3HAHHBIC pEIICHHs, OpPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIEC HOPMbBI U IICHHOCTH, B TOM YHCJIC B JCATEIBHOCTH YUEHOTO;



OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIIETo;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOTO0 TBOPUECTBA, MPUCYILEro (hU3nUecKon
HayKe;

5) Tpy10BOr0 BOCIIMTAHUS

WHTEpPEC K pa3Iu4HbIM cdepaM TpodhecCHOHANBLHON EATEIBHOCTH, B TOM YHCJIE CBSI3aHHBIM C
¢bu3MKONW W TEXHMKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OyAymieil mpodeccuu M peanr3oBbIBATH
COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO U caMO00pa30BaHUIO B 00JAaCTH (PU3MKU HA MPOTSKEHUU
BCEH JKU3HHU;

6) 9K0JIOrHYECKOT0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTH 3KOJOTUYECKOW KYIBTYPHI, OCO3HAHUE TI00ATBHOTO XapaKTepa KOJOTHYECCKHX
npo0Jem;

IUIAHUPOBAHUE W OCYILIECTBJICHUE JEWUCTBUA B OKPYKAIOUIEH CpeAe Ha OCHOBE 3HAHMUS LEIeH
YCTOHYHMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpEeHHE OMbITa AEATEILHOCTH SKOJIOIMUYECKOM HANpPaBICHHOCTH HAa OCHOBE MMEIOIIMXCS 3HAHUU
1o U3HKeE;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznyeckoil HayKu;

OCO3HAHWE I[ICHHOCTH HAyYHOW JIeATEIbHOCTH, TOTOBHOCTH B IIpollecce W3YYCHHS (DU3HKHU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO ESTEIbHOCTh HHIMBUYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBble joruyeckme geiicTBUA:

CaMOCTOSITENTFHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, pAaCCMATPUBATh €€ BCECTOPOHHE;

OIIpEeIeIATh 1IeNU 1eATEIbHOCTH, 33]]aBaTh NapaMeTpbl U KPUTEPUHU UX TOCTUKECHUS;

BBISIBIIATH 3AKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3NUYECKHX SBICHUSAX;

pa3pabarbiBaTh IUJIaH peIIEHUs NpoOJeMbl ¢ Y4ETOM aHalu3a HMEIOIIMXCS MaTepUalbHbIX U
HeMaTepualbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBaTh COOTBETCTBHE PE3YyJIbTATOB LIEJSAM, OLIEHUBATh
PHUCKHU NOCIEACTBUN NESATENbHOCTH;

KOOPAMHUPOBATh U BBIOJIHATH pabOTy B YCIOBHIX PEalbHOT0, BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIEeM.

Ba3zoBble uccienoBarenbckme 1eiCTBUS:

BJIaJIeTh HAyYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUAMU M METOJaMU (PU3NYECKON HayKH;

BJIa/IETh HABBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKONM U IMPOEKTHOM JEeSATENIbHOCTH B 00JacTH (U3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOMCKY METOJOB pelIeHHs 3ahad (U3NYECKOro
CoJIep’KaHusl, IPUMEHEHUIO PA3IMYHBIX METO0B [TO3HAHUS;

BJIAJIETh BUJIAMH JIESITEIBHOCTH IO MOJYYSHUIO HOBOT'O 3HAHUSI, €r0 MHTEPIIpETaIH, TPeoOpa30oBaHUIO
Y IPUMEHEHUIO B Pa3JIMYHbIX YUEOHBIX CUTYAIUSIX, B TOM YUCIIE MIPH CO3/IaHUU YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITH TPUYMHHO-CIIEJICTBEHHBIE CBA3M M AaKTyalM3UpOBaTh 3ajady, BBIIBUraTh TUIOTE3y €€
pEILlIeHNUs, HAXOAUTh apTyMEHTHI I 10Ka3aTeIbCTBA CBOMX YTBEP)KJIEHUH, 3a/1aBaTh I1apaMeTpbl U KpUTEPUN
pelIeHus;

aHAJIN3UPOBATh IIOJYYEHHBIE B XOJI€ DPEIIECHUS 3aJaud pe3yNbTaTbl, KPUTHUUYECKU OLICHMBATh MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTeIbHOM JAEATEIbHOCTH, B TOM YHCIIE TPU
U3YYEHUHU (PU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIECHUBATh MPUOOPETEHHBIH OMBIT;

YMETb EPEHOCUTH 3HAHUSA MO (PU3MKE B MPAKTHUECKYIO 001aCTh KU3HEIESATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTe;

BBI/IBUI'aTh HOBBIE UJECH, PEAIaraTb OPUrHHAIbHbIE TOJXO0AbI U PELLICHMUS;

CTaBUTH MPOOJIEMBI U 3a1a4Ml, JOMYCKAIOIIUE aJbTEPHATUBHBIC PELICHUS.



Pabora ¢ unopmaumeii:

BIIQJICTh HAaBBIKAMH TONy4YeHUs WH(oOpManuu (U3NYECKOTO CONEPKaHUS M3 HCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIIFHO OCYIIECTBIIATh TIOUCK, aHAIHM3, CUCTEMATH3AIMI0 W WHTEPIpPETAHi0 WHPOpMAIUU
Pa3TUYHBIX BUJIOB ¥ (JOPM MPEACTABICHUS;

OLICHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

WCIOJIb30BaTh CPEICTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPraHU3AIlMOHHBIX 33/1a4 C COOJIOJCHUEM TPEOOBaHHI SPrOHOMHUKH,
TEXHUKU OE30MacHOCTH, THTUEHBI, pPECypcOoCOEpeKEHUs, TMPaBOBBIX W OITUYCCKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COACPKAHHS B Pa3IUYHBIX (QopMaTax ¢ yd4EéTOM Ha3HAYCHUS
UH(POPMAIINH | 1IEJICBOH ayTUTOPHH, BBIOMPAsk ONTHMATIBHYIO ()OPMY IPEACTABICHUS U BU3yaIU3alllH.

KoMMyHHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbI€e JeiiCTBUS:

OCYIIECTBIISTH OOIICHHE HA YpOKaX (PU3UKHU M BO BHEYPOUHOU JEATEIHHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIUKTHBIX CUTYaIllui U CMATYaTh KOH(INKTHL;

Pa3BEPHYTO U JIOTHUHO U3JIaraTh CBOK TOUKY 3PEHUSI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCHIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAIbHON pabOTHI;

BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX JEUCTBUN C YyUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
KaXKJ0Ir0 WIEHA KOJIJIEKTUBA;

MPUHUMATH eI COBMECTHOW AESITENbHOCTH, OPTaHU30BBIBATh M KOOPIMHUPOBATH ACUCTBUS IO €8
JOCTHKEHUIO: COCTABJIATH IUIaH JIEHCTBUM, paclpenesTh POau ¢ y4€TOM MHEHUN y4aCTHUKOB, 00CYKIaTh
pe3yNIbTaThl COBMECTHOM pabOTHI;

ONCHMUBATH Ka4YC€CTBO CBOCI0 BKJIaAa W KaXJO0ro ydJaCTHHKa KOMAaHABI B O6HII/II71 pe3yibTaTr 110
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IMPOCKTHI, ONCHUBATL UACHU C MO3UIWNU HOBU3HBI, OPUTMHAJIIBHOCTH, HpaKTI/I‘IeCKOﬁ
3HAYUMOCTH;

OCYHICCTBIIATL IMO3UTUBHOC CTPATCTHMYCCKOC IIOBCACHUC B PA3JIMYHBLIX CHTyallUAX, HPOSABIIATH
TBOPUYECTBO U BOOOPaKEHUE, ObITh NHUITUATUBHBIM.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIe el CTBUS

Camoopranuzanmusi:

CaMOCTOSITENIbHO OCYILIECTBIIATh MO3HABATEIbHYIO JEATENBHOCTh B 00JacTH (PU3MKM U acTPOHOMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (DOPMYJIHPOBATh COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PELICHMs] PACUETHBIX M KAYECTBEHHBIX 3ajay, IUIAH BBITOJHEHUS
PAKTUYECKON pabOThI C yUETOM HMEIOIIUXCSI pECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPENNIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIHUsM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNlaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO PYIUIMU B 0071acTH (PU3UKHU, IIOCTOSHHO MOBBIIIATH
CBOI1 00pa3zoBaTeNbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYAallHsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE
pE3yJIbTAaTOB LIETAM;

BJIaJIETh HAaBBbIKAMU I103HABATEIbHOW peQIeKCMH KaK OCO3HAHUS COBEpPIIAEMBIX JEHCTBUHA H
MBICIIUTENBHBIX IPOLECCOB, X PE3YJIHTATOB U OCHOBAHMIA;

MCIOJIb30BaTh NPUEMBI peIeKCUH 7Sl OLIEHKH CUTYyallld, BEIOOpa BEPHOTO PELICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHHKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IPU aHAIHU3€E PE3yNIbTaTOB JAEATEeIbHOCTH;

MPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKH.

B mporuiecce noCTHKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOEHMS NMPOTpPaMMbl MO (U3HKE NI YPOBHS
cpeaHero ooOmero o0pa3oBaHUS y OOYYaIOLIMXCS COBEPIIEHCTBYETCS AMOILMOHAIBHBIA HHTEIUIEKT,
Ipenonararomui copMUpOBaHHOCTb:



CaMOCO3HaHUsI, BKJIIOYAIONIET0 CIIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE COCTOSHHUE, BHIICThH
HATPaBIICHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAIBLHOU chephl, OBITH YBEPEHHBIM B ceb¢;

CaMOpETyJIMPOBaHUS, BKIFOYAIONIETO CAMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHNE, CIIOCOOHOCTh AJANTHPOBATHCS K SMOIMOHATBHBIM M3MEHEHUSM W TPOSBISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMJICHHE K JOCTHKCHHIO IEIU MU YCIEXY, ONTUMHU3M,
WHHUIIMATHBHOCTh, YMEHUE JICHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

AMMATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh AMOIMOHAIEHOE COCTOSIHUE JIPYTUX, YUUTHIBATH €ro
IIPY OCYIIECTBIICHUH OOIICHUS, CIIOCOOHOCTh K COUYYBCTBHUIO U COTICPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTH BBICTPAaMBATh OTHOIICHUS C JIPYTHMH JIIOJIbMU,
3a00TUTHCS, TIPOSIBIIATH HHTEPEC M pa3peniath KOH(PIUKTHL.

HNPEAMETHBIE PE3YJbTATDI

K konmy oOyuyenus B 10 kJacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YpPOBHE JOJDKHBI OTpPakaTh
c(OPMHUPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

JI€MOHCTPUPOBATh Ha MpUMeEpax pojb U MECTO (U3UKU B (OPMHPOBAHUU COBPEMEHHOH Hay4dHOH
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTMH, B IPAKTUUYECKOH 1€ATEIbHOCTH JIOACH;

YUUTBIBATh TI'PAHUIBI TNPUMEHEHUS HW3YYEHHBIX (U3MYECKMX MOJEe: MaTepuajbHas TOUKa,
MHEpUUAIbHAs CHCTEMa OTCY€Ta, aOCONIOTHO TBEPAOE TENO, WACAIBHBINM TIa3, MOJCIU CTPOEHHS Ta3oB,
AKHUJIKOCTEH U TBEPIBIX TEJ, TOUCUHBIN 3JIEKTPUUYECKHUM 3apsil IpU pelIeHnd GU3NUECcKuX 3a/1ay;

pacrio3HaBaTh (h)U3MYECKHE SBJICHUS (MIPOLECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB MEXAHMKH,
MOJICKYJIIDHO-KMHETUUECKON TEOPUHM CTPOEHHUS BEINECTBA M DJIEKTPOJMHAMHUKU: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHENHOE IBUKEHHE, CBOOOJHOE IaJeHUE TeJ, JABM)KEHHE I10 OKPYKHOCTH,
UHepLUs, B3aUMOAeHCTBHE Tel, TU(Qy3us, OpOYHOBCKOE JABUKEHHE, CTPOCHHUE >KUIKOCTEH M TBEPABIX Tell,
U3MEHEHHE 00bEMa TeJl NMPU HarpeBaHUU (OXJIAXKIECHUH), TEIUIOBOE PaBHOBECHE, UCIIAPEHME, KOHJEHCAIuS,
IUTABJIEHUE, KPUCTAJUIN3ALMsl, KUIIEHNE, BIAKHOCTD BO3/1yXa, [IOBBILICHUE JABJICHM ra3a IIPU €ro HarpeBaHuu
B 3aKpPBITOM COCYZE, CBSA3b MEXKIY IapaMETpaMHM COCTOSHHUS ra3a B H30IPOLECCAX, JJIEKTPU3ALMS TEll,
B3aMMOJECHCTBHE 3aps/I0B;

ONHCHIBATh MEXAaHUYECKOE JIBM)KEHUE, WCIONIb3Yys (U3NYECKUE BEJIWYUHBL: KOOpAMHATA, IYTh,
NEepEMELIECHNE, CKOPOCTh, YCKOPEHHME, Macca Tella, CHJIA, HMMIYJIbC Tejla, KHUHETHUYeCKas DHEeprus,
NOTEHLMaJbHAsl JHEPrusi, MeXaHudeckas paboTa, MeXaHWYecKash MOUIHOCTh; MpPH ONHCAHUM IPaBHIbHO
TPaKTOBaTh (PU3UYECKUIN CMBICI MCIIOJIb3YEMbIX BETMUMH, UX 0003HAYEHUS U €MHHULIBI, HAXOAUTh (YOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

OIUCHIBATh HM3y4YEHHbIE TEIUIOBBIE CBOWCTBA TeJI M TEIUIOBBIC SBJIEHUS, MCIONB3Ys (usnueckue
BEJIMYMHBI: 1aBJIEHUE rasa, TeMrepaTypa, CpeAHssl KHHETHUECKasi SHEPTUs Xa0TUYECKOrO IBUKEHHS MOJIEKYJI,
CPEIHEKBaJIpaTU4YHasi CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTpPEHHsAA OSHeprusi, pabora rasa,
KOA(Q(UIMEHT TM0JIE3HOT0 JEWCTBUSA TEIJIOBOTO JBUTATeNs; MpPU OINHUCAHUU TPABUIBHO TPAKTOBATh
(GU3NUeCKUil CMBICI MCIOJIB3YEMbIX BEIMYMH, HMX O0003HAUE€HUS U €IWHUIBI, HaXOIUThb (OPMYIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUNHAM;

OINMCHIBAaTh U3YUYEHHBIE DJIEKTPUUYECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKHUE SBIEHUS (IIPOLECCHI),
UCHIONB3YS (DU3MYECKHE BEIMYUHBL: JJIEKTPUUECKHM 3apsijl, 3JEKTPUUECKOE IMoJie, HANmpsLKEHHOCTH OIS,
NOTEHIMAJ, PAa3HOCTh TOTEHIMAJOB; TPH ONHMCAHUM NPABUIBHO TPAKTOBaTh (U3NYECKUHA CMBICIT
UCIIONIb3YEMBIX BEJIMYMH, UX OOO3HAUEHHS M EIUHUIBI, YKa3blBaTh (OPMYJIbI, CBSI3BIBAIOIIME JTAHHYIO
(pusuyecKyro BeIMUMHY C IPYTMMH BEJINYMHAMUY;

aHAJIM3UPOBaATh (DU3MUECKHE MPOIECCHl U SIBJICHMS, MCHOJIb3Ysl (PU3UUYECKHE 3aKOHbI U MPUHIUIbL:
3aKOH BceMHUpHOTro Tsrotenus, |, Il u 11l 3axonsr HeroToHa, 3aKOH cOXpaHEHUsI MEXaHHUYECKOW YHEPIUH, 3aKOH
COXpAaHEHUS UMIYJbCa, MPHUHIMII CYNEPHO3UIMH CWJI, TMPUHLIUI PaBHONPABUS HWHEPLUUATIBHBIX CHUCTEM
OTCUETa, MOJIEKYJIAPHO-KMHETHUUECKYI0 TEOPHUIO CTPOEHUS BEIECTBA, Ta30BbIE 3aKOHBI, CBA3b CpeIHEH
KMHETUYECKOW SHEpPruu TEIUIOBOTO JBI)KEHHS MOJIEKYJT C aOCONIOTHOM TeMIepaTypoil, NepBblii 3aKoH
TEPMOJMHAMMKH, 3aKOH COXPAaHEHUS DJIEKTPUUECKOTO 3aps/a, 3aKkoH KynoHa, Ipu3ToM pa3indarh CJI0BECHYIO
(bopMyITHUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BhIpaskeHUE U YCIOBUS (TpaHUIlbl, 0071acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHILIMIIBI ICHCTBHS MAIllMH, TPUOOPOB U TEXHUUYECKUX YCTPOWUCTB; pa3inyaTh
yCIIOBHA UX O€30M1aCHOTO MCII0JIb30BaHMsI B TOBCEJHEBHOM JKU3HU;



BBITOJTHATE SKCIIEPUMEHTHI TI0 MCCIICIOBAHNIO0 (PM3NUECKUX SBICHUH U MPOIECCOB C MCIOIB30BAaHHEM
OPSIMBIX M KOCBEHHBIX H3MEPEHH, MPU 3TOM (HOPMYIHUPOBATh MPOOIEMy/3aladyy W TUIOTE3y Yy4eOHOTO
AKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 TPEIJIOKEHHOTO 000pyI0BaHUS, TIPOBOJUTH ONBIT M ()OPMYITHPOBATH
BBIBO/IBI;

OCYIIECTBIISATh MPSIMbIE M KOCBCHHBIC W3MEPEHUs (QHU3MUECKUX BEJIWYHMH, TPU STOM BBIOHPATH
ONTUMAJBHBINA CIIOCOO M3MEPEHUS M HCIIOJIH30BATh U3BECTHBIE METOBI OLICHKH IMOTPEITHOCTEH U3MEPEHUN;

UCCIICZIOBAaTh 3aBUCHMOCTH MEXAy (U3NYCCKUMHU BEIMYMHAMU C UCIOJIB30BAHUEM TIPSMBIX
U3MEPEHHI, TIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOJYYEHHOW 3aBHCHMOCTH
(U3NUECKUX BEIMYUH B BUJIE TAOJIUI] U TPApHUKOB, JAeTIaTh BEIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHMS,

coOmoaTh mpaBwiia 0e30MacHOr0 TpyAa IpH TPOBEICHHHM HCCIEJOBAaHUN B paMKax y4eOHOTo
IKCIEPUMEHTA, YUCOHO-HCCIIEIOBATEIILCKON U MIPOCKTHON JESITEIBbHOCTH C MCIIOJIb30BAHHEM H3MEPHUTEIbHBIX
YCTPOMCTB U 1a00paTopHOTo 000pyIOBAHNUS;

pemaTh pacu€THBIC 3aJIa4M C SIBHO 33J]aHHOM (PU3MYECKON MOJICITBIO, HCIIONB3YsI (PH3HUECKUE 3aKOHBI U
MPUHIIAITE, HA OCHOBE aHaW3a YCIIOBHUS 3a/1adyd BBIOMpPATh (PU3UYECKYIO MOJICIb, BBIICIATH (hPU3HUECKUE
BEJIMYMHBI U (HOPMYJIbI, HEOOXOIUMBIE Ui €€ peIIeHUs, MPOBOAUTH PAcU€Thl M OIICHWBATh PEAbHOCTh
MOJTy4EHHOTO 3HA4YCHUsT (PU3HUECKOM BEIIMIMHBL;

pelaTh KaueCTBCHHBIC 3aJ]au: BBICTPAUBATh JOTHUECKU HEIIPOTHBOPEUUBYIO IEMOYKY PACCYKICHUI
C ONOPOM Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYCCKHUE SIBIICHUS;

WCIIOJIb30BaTh TPHU PEIICHUU YYeOHBIX 3a7a4 COBPEMEHHBIC HWH()OPMAIMOHHBIC TEXHOJOTHH IS
NIOUCKA, CTPYKTYPHPOBAaHHUs, WHTEPIPETAIlMM ¥ TPEACTABICHUS YYeOHOW H HAYYHO-TIOMYJISIPHOU
uH(pOpMAIIMK, TIOJYYCHHON W3 pa3IUYHBIX MCTOYHHKOB, KPHUTUYCCKH aHAIM3UPOBATH IOJIy4aeMYIO
uHpopmaruio;

MPUBOJIUTh TIPUMEPHl BKJIAJa POCCUUCKHX M 3apyOCKHBIX YUYEHBIX-(QU3MKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIECTO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

WCIIOJIb30BaTh TEOPETUYECCKUE 3HaHUS IO (U3MKE B IIOBCEAHEBHOW JKU3HU JUIsI OOECTICUCHUs
0€30IaCHOCTH TIPU OOPAICHUU ¢ TPUOOpPaMU M TEXHUYECKUMHU YCTPOMCTBAMHU, JUIsi COXPAHCHUS 3JJ0POBbS U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEACHHUS B OKPYIKAIOIIEH Cpejie;

paboTaTh B IpyIIe C BBITOJHEHHEM Pa3IMYHBIX COIUAIBHBIX POJICH, TUNIAHKPOBATh pabOTy TPYIIIbI,
paIMOHATILHO PACIIPEACTATh O0S3aHHOCTH W IUIAHUPOBAThH JICATEIBHOCTh B HECTAHIAPTHBIX CHTYAIlHSX,
aJIeKBAaTHO OIICHUBATh BKJIAJl K&XKIOTO U3 YUACTHUKOB TPYIINEI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI.

K konmy oOyuenus B 11 kJacce nmpeMeTHbIE pe3yinbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpPakaTh
c(OPMHPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

JIEMOHCTPHPOBATh HA TPUMEpPaxX pOJb U MECTO (HU3UKM B (OPMHPOBAHWU COBPEMEHHON HAyYHOMH
KapTHUHBI MHUPA, B PA3BUTHUHU COBPEMEHHOW TEXHUKU U TEXHOJOTUH, B MPAKTUUYECKON ACATEIHHOCTH JIOACH,
[EJIOCTHOCTH M €JMHCTBO (PU3MYECKON KapTUHBI MHPA;

YUUTBHIBATh TPAHUIBI MPUMEHEHHs] WM3YYEHHBIX (DU3HUECKUX MOJeNiei: TOYEUHBIH SIeKTPUUECKUN
3apsijl, Jyd CBEeTa, TOUYCYHBI MCTOYHHUK CBETA, SJIEpPHAs MOJENb aToMa, HYKJIOHHAs MOJETh aTOMHOTO sapa
IpU pelieHnu GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (MPOIECcChl) W  OOBIACHATH WX Ha OCHOBE 3aKOHOB
JJIEKTPOJMHAMUKN M KBAHTOBOW (DPM3HKHU: AIIEKTpUUYECKasl IPOBOJAUMOCTD, TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JICHCTBHS TOKA, B3aUMOJICHCTBAE MarHUTOB, SJICKTPOMAarHUTHAS WHTYKIIHS, IEHCTBIE MAarHUTHOTO
MoJisi Ha TPOBOJAHMK C TOKOM M JBIDKYIIMMCS 3apsj, ODJIEKTPOMAarHUTHBIE KOJNEOAHWs U BOJHBI,
NpSIMOJIMHEHOE pachpoCTpaHEHHE CBETa, OTpa)keHHe, NpejoMieHHe, HHTepdepeHuus, Audpakuus u
MOJISIpU3aIusl CBETa, AMCIEpPCUs cBeTa, (oTodnekTpudeckuit 3¢ ekt (poroaddekrt), cBeToBOE TaBICHHE,
BO3HMKHOBEHHE JIMHEWYATOTO CIIEKTPa aToMa BOJAOPOa, €CTECTBEHHAsI M HCKYCCTBEHHAs paJINOAKTHBHOCTb;

ONKCHIBATH  WM3YYCHHBIE CBOWCTBA  BEMIECTBA  (DJIEKTPUYECKHUE, MArHUTHBIE, ONTHYECKUE,
ANEKTPUUECKYIO TPOBOAMMOCTD PA3IMYHBIX CPEA) W DIEKTPOMATHUTHBIC SIBICHHS (TIPOILECCHI), MCIOIB3YS
¢u3nuecKkue BEJIMYMHBI: SJEKTPUUYECKUN 3apsjl, CUla TOKa, JJIEKTPHUUECKOE HANpsIKEHHE, SJIEKTPUYECKOe
COIIPOTHBIICHUE, PA3HOCTh TOTEHIMAIOB, JJIEKTPOJABIKYIIAs Chia, paboTa TOKa, WHAYKIUS MarHUTHOTO
nonsi, cuna Ammepa, cuna JlopeHiia, HHIAYKTUBHOCTh KATYIIKH, YHEPTHsl AJIEKTPUUECKOTO M MarHHUTHOTO
MoJIeH, TeproJ W dYacTtoTa KojeOaHW B KojeOaTeThbHOM KOHTYpe, 3aps] W cuila TOKa B Ipolecce
TapMOHHYECKHX DJIEKTPOMArHUTHBIX KoJjeOaHui, (OKyCHOE pacCTOSHUE M ONTHYECKAas CHJIA JIMH3BI, MPHU
ONMCAHUU MPABWJIBHO TPAKTOBATh (GPU3NUYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAYCHUS U €TUHUIIbI,
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHUMHY C IPYTUMH BETUYHHAMU;



ONKCHIBATh HM3YyYEHHbIE KBAaHTOBBIC SIBJICHUS U MPOLECCHI, HUCHONB3YS (U3UUECKUE BEITUUYHMHBIL:
CKOpPOCTB 3JICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETAa, PHEPIUA M UMIYJIbC (OTOHA, TEPUO]
MoJlypacnajaa, SHEprus CBsI3W aTOMHBIX SAep, MPHU OMHCAHUU MPAaBUWJIBHO TPAKTOBATH (PU3WYECKUN CMBICI
UCIIONBb3YEMBbIX BEJMYMH, UX O003HAUEHHUS M EIUHHIBI, YKa3blBaTh (DOPMYIIBI, CBS3BIBAIOIINME JAHHYIO
bu3NYECKyI0 BEIMYUHY C APYTUMU BEIMUYMHAMU, BBIYUCIIATH 3HaUYCHUE (PU3NUECKON BEIHUNHBI,

aHATM3UPOBaTh (PU3NYECKUE IMPOLECCHl U SBICHUSA, UCIONB3YS (PU3NUECKHUE 3aKOHBI M HPUHIIHIIBL:
3ak0H OMa, 3aKOHBI IOCJIEIOBATEIbHOIO W MAapauIeIbHOIO COEIMHEHHsS IPOBOJHUKOB, 3aKOH JIxoyns—
Jlenna, 3aKOH DJJIEKTPOMAarHUTHOM WHAYKIMH, 3aKOH IIPSAMOJIMHEMHOIO PACIPOCTPAHEHUS CBETA, 3aKOHBI
OTpaXeHMsI CBETa, 3aKOHBI IMPEIOMIICHHS CBeTa, YypaBHeHHe OifHIUTeliHa 118 ¢oTtodddekra, 3aKOH
COXpaHEHUs1 DHEPrUH, 3aKOH COXPAHEHHUs HUMIIYJIbCA, 3aKOH COXPAHECHMUS JJIEKTPUUYECKOrO 3apsia, 3aKOH
COXpaHEHHUsT MacCOBOI'O YHUCIA, MOCTYyJaTbl bopa, 3aKOH paguoakTUBHOIO pacnaja, Mpu 3TOM pasiinyaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTW4YeCKOe BBIPAKEHHE W YCJIOBHUS (TpaHUIIBI, 00JacTi)
MIPUMEHUMOCTH;

OIIpEEIIATh HANPaBICHUE BEKTOPAa MHIYKIIMNU MArHUTHOIO IOJIS IPOBOJHUKA C TOKOM, CHUJIbI AmIiepa
u cuiibl Jlopeniia;

CTPOMUTb U OMMCHIBATh N300pakeHNE, CO3/1aBAEMOE INIOCKUM 3€PKaJloM, TOHKOH JINH30M;

BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIIETIOBAaHUIO (PU3NYECKUX SIBICHUN U MPOIECCOB C MCIOJIb30BAHUEM
OpsIMBIX M KOCBEHHBIX HM3MEPEHHi: mpu 3ToM (opMmynupoBaTh HpobdiieMy/3afady U TUIOTE3y Yy4eOHOTO
IKCIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEATI0KEHHOTO 000pYyI0BaHUSs, TIPOBOJIUTE OIBIT 1 (POPMYITHUPOBATH
BBIBOJIbBI;

OCYIIECTBIISITh MPSIMBbIE M KOCBEHHBIE HW3MEPEHUs (PU3MUECKUX BEJIWYHMH, TP STOM BBIOMPAThH
ONTHUMAJIBHBINA CIIOCOO U3MEPEHUS U HCIOIb30BaTh U3BECTHBIE METOIbI OLICHKH IMOTPEIIHOCTEN U3MEPEHUI;

MCCIIEIOBATh 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH C MCIOJIH30BAHUEM MPSMBIX U3MEPEHHIA: MIPU ITOM
KOHCTPYHPOBaTh YCTaHOBKY, (PMKCHPOBATH PE3yJbTAThl MOITYYEHHOH 3aBUCUMOCTH (PU3NYECKUX BEIUYHMH B
BUE TaOIHII U TpadUKOB, 1e1aTh BBIBOJKI 110 PE3yJIbTaTaM HCCIICIOBAHNUS;

coOmofaTh mpaBuiia 0e30MacHOr0 Tpyda HpH NPOBEACHHHM HCCIEAOBAHUNA B paMKax Y4eOHOTo
AKCIIEPUMEHTA, YU€OHO-HUCCIIEI0BATENbCKON U POEKTHOM E€ATEIbHOCTH C UCIIOIb30BAaHUEM U3MEPUTEIBHBIX
YCTPOMCTB U J1a00paTOPHOTO 00OPYI0OBAHUS;

pemars pacu€THBIC 33J]a4H C SBHO 33JaHHON (PM3HUYECKON MOJICIBIO, NCTIONB3Ys (PU3HUSCKUE 3aKOHBI U
NPUHIUIBI, HA OCHOBE aHAJIM3a YCIOBMS 33Ja4d BBIOMpATh (PU3NYECKYIO MOJENb, BBLACHATH (PU3NUECKUE
BEJIMYMHBI U (POpMyNbl, HEOOXOAUMBIE AJisi €€ pEelIeHUs, MPOBOJUTh Pacdy€Tbl M OLEHUBATh PEaTbHOCTh
HOJYYEHHOT0 3HaYeHUs (PU3NUECKOI BETMUNHBL;

pelaTh KayeCTBEHHbIE 3aJ]aul: BBHICTPAUBATh JIOTMUECKU HEMPOTUBOPEUUBYIO LIETIOUKY PacCyXIEHUN
C OIOPOH Ha N3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

WCIOJIb30BaTh NpPU pPELIEHUH Y4YEeOHBIX 3aJad COBPEMEHHble HH(OPMALMOHHBIE TEXHOJIOTUU IS
MIOWCKA, CTPYKTYPUPOBAHHUS, WHTEpHpETAllMM M NpPEACTaBIeHHUs Y4eOHOH M  HaydHO-TIOMYJISIpHON
uH(pOpMallMK, TMOJYYEHHOM M3 pa3jIMYHbIX MHCTOYHUKOB, KPUTHYECKH aHAIM3HPOBATh IOIYyYaEMYIO
UH(POPMALIUIO;

OOBSACHATH MPUHIUIIBI JEHCTBUS MalllMH, MPUOOPOB U TEXHUUYECKUX YCTPOICTB, pa3ianyaTh yCIOBHS UX
0€30I1aCHOT0 MCII0JIb30BaHMs B TOBCEAHEBHOM KU3HM;

MPUBOJUTH MPUMEPHI BKJIa/Ja POCCUMCKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (U3MKEe B MOBCEJIHEBHOM KHU3HU [UIsl oOecreueHus
0€30MacCHOCTH IpU OOpAIleHUH ¢ IpUOOpaMy M TEXHUYECKUMHU YCTPOMCTBAMHU, /Uil COXPAaHEHUS 37J0POBbS U
cOOII0CHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpYKaloIIel cpelie;

paboTaTe B IpymIe C BBITOJHEHHEM pa3IMYHBIX COIMAJIBHBIX pOJieH, MIIaHUPOBaTh paboTy TPYIIIIHI,
palMOHATILHO pAaclpeAesaTh O0S3aHHOCTH U IUIAHUPOBATh JEATEIbHOCTh B HECTAHIAPTHBIX CHUTYalUsX,
a/IeKBaTHO OIICHMBATh BKJIAJ] KKJIOT0 U3 YYACTHUKOB I'PYIIIbI B PEIIEHUE pacCMaTpUBaeMOn poOIeMbl.



10 KJIACC

TEMATHYECKOE IINTAHUPOBAHUE

Ne
1/

HaumeHnoBanue pa3nennos u
TE€M MPOTrPaMMBbI

KonunuecTtBo yacoB

OnexTpoHHbIe (IIU(PPOBHIE)

Bcero

KonTpo
JBHBIC
paboThl

[IpakTu
YECKHUe
paboThl

o0pa3oBaTesibHbIE PECYPCHI

Paznea 1. PU3UKA U METO/JbI HAYYHOTI'O ITO

3HAHUA

1.1 | ®usuka u METOIBI 2 bu6mmoreka [JOK
HAy4YHOTO IMO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 2
Pa3znen 2.MEXAHUKA
2.1 | Kunematuka 5 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.2 | Jlunamuka 7 bubnmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHCHUS B 6 1 1 bubnuorexa [JOK
MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18

Pa3nea 3.MOJIEKYJ/ISAPHASA @

N3UKA U TEPMOJANHAMMUKA

3.1 | OcHOBBI MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
KHHETUYCCKOW TeOpUn https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEPMOJIMHAMUKH 10 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperatHbie COCTOSIHUS 5 bubnnoreka [JOK
BemecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
epexoIbl
Hroro no pazgeny 24
Pa3nen 4.9JIEKTPOINMHAMHUKA
4.1 | DnekTpocraTuka 10 1 1 bubnmnorexka HOK
https://m.edsoo.ru/7f41bf72
4.2 | IlocTossHHBIN 12 1 1 bu6mmoreka [IOK
aneKTprueckuil Tok. TokH B https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX Cpeliax
Hroro no pazgeny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68 4 4
YACOB I10 ITPOT'PAMME
11 KJIACC
Ne | HammeHoBaHue pa3niesioB u KonnuecTBo yacoB DnekTpoHHbIe (IUPPOBHIE)
n/m TEM MPOTPaMMBbI Bcero |Konrpon |I[Ipaktuu o0pa3oBaTenbHbIE PECYPCHI
bHBIE €CKHue
paboTel | paboThI
Pa3znen 1.29JIEKTPOJUHAMHUKA
1.1 MaruuTtHOE€ noie. 11 1 3 bu6nuorexa [IOK
DJIeKTPOMAarHUTHAs https://m.edsoo.ru/7f41c97c
WHTYKIHSI
Hroro no pasneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHHYECKHE H 9 1 but6mmoreka [IOK

3HeKTpOMaFHI/ITHBIe
KOJIeOaHUs

https://m.edsoo.ru/7f41c97c
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Ne | HammeHoBaHMe pa3ziesioB U KomnuecTBo yacos DneKkTpoHHbIE (IUPPOBHIE)
/11 TEM MPOTPaMMBbI Beero |Kontpon | IIpakTny o0Opa3oBaTeNbHbBIE PECYPCHI
bHBIC €CKHue
paboThl | paboThI
2.2 MexaHMYECKUE U 5 1 bu6nuoreka [IOK
9JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c
2.3 |Onruka 10 3 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41c97c
Wroro o pazgeny 24

Pa3nesa 3.0CHOBDBI CIIELTMAJI

bHOI TEOPUU OTHOCHUTEJBLHOCTH

3.1 |OcHOBBI cCTIEIMAIBHON TEOPUH 4 1 bubmorexa [JOK
OTHOCHUTCIIBHOCTH https://m.edsoo.ru/7f41c97c

Wroro o pazgeny 4

Pa3znen 4 KBAHTOBAS ®U3UKA

4.1 [9neMeHThI KBAHTOBOM OITHUKH 6 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41c97c

4.2 |Ctpoenue aroma 4 bubnmnorexka LHOK
https://m.edsoo.ru/7f41c97c

4.3 |AToMHOE AP0 ) bubamnorexka LHOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 15

Pasnesa S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

JACOB IIO ITPOTPAMME

5.1 |[DneMeHThI aCTpPOHOMUU U 7 1 bubnuorexa [HOK
acTpO(HU3HKH https://m.edsoo.ru/7f41c97c

Hroro no pazueny 7

Pa3nesn 6.0OBOBLIAIOLIEE IOBTOPEHUE

6.1 |(O6o0maromIee MOBTOPCHHE 4 bubmuorexa [JOK

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

Wroro mo pazneny 4

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO 68 4 7
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IHOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KommuecTBo yacos Hara DneKTpOHHBIE U(POBBIE
/11 Bcero|KonTpon|ITpakTy | U3y4eH | 00pa3oBaTeibHbIe PECypPChl
bHBIE |4eckue | HA
paboThl | paboThI
1 |®usmka — Hayka o npupone. Hayunsie | 1 bubnuorexa [JOK
METOJIbI TIO3HAHMS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
2 |Poab m mecto pusuku B popmupoBanum | 1 bubnuorexa [JOK
COBPEMEHHOI HAyYHOW KapTHHBI MHpAa, https://m.edsoo.ru/ff0c33e6
B IMPAKTUYECKOMN ACATEIbHOCTH JIIOACH
3 | MexaHnueCcKOe IBIKEHUE. 1 bu6mmoreka [JOK
OTHOCHTEIBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/ff0c3508
nBrkeHus. [lepeMenienue, CKOpOCTs,
YCKOpEHUE
4 |PaBHOMEpHOE NpAMOIIMHEWHOE 1 bubnuorexa [JOK
JBHKCHHE https://m.edsoo.ru/ff0c3620
5 |PaBHOyCKOpEHHOE MPSIMOJIMHEWHOE 1 bubnuorexa [JOK
JBHKCHHE https://m.edsoo.ru/ff0c372e
6 |CBobOomgHOE maseHue. Y cKopeHue 1 bu6mmoreka [JOK
CBOOOTHOTO T JCHUS https://m.edsoo.ru/ff0c39cc
7 |KpuBonuHeiiHoe nBuxenue. Jpmwkenne | 1 bubnuorexa [JOK
MaTepUaIbHON TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8  |[IpurIMI OTHOCUTENBEHOCTH [ amues. 1 bubnuotexa [JOK
WHepiranbHbIe CHCTEMbI OTCUETA. https://m.edsoo.ru/ff0c3be8
[IepBriii 3ak0H HproTOHA
9 |Macca Tema. Cuna. [IpuHiun 1 bubmmoreka [JOK
cynepro3unuu cui. Bropoit 3akon https://m.edsoo.ru/ff0c3be8
HproToHa 111 MaTepranbHON TOYKH
10 |Tpernii 3akoH HeroToHa [Ist 1 bubnnoreka [JOK
MaTepualibHBIX TOYEK https://m.edsoo.ru/ffOc3be8
11 [3akon BcemupHoro Tsarotenus. Cuia 1 bubnnoreka [JOK
TspkecTu. [lepBast kocMuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 |Cuna ympyroctu. 3akon I'yka. Bec tema | 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0c3el8
13 |Cuna tpenus. Koapument rpenus. 1 bu6nuorexa [IOK
Cuiia CONpOTHUBIICHUS TIPH IBHKCHUN https://m.edsoo.ru/ff0c3f76
Tea B KUAKOCTU WJIH ra3e
14 |[ToctynaTenbHOE W BpalllaTEIbHOE 1 bu6mmoreka [JOK
NBUKEHHE a0COTIOTHO TBEPIOTO TeTa. https://m.edsoo.ru/ff0c41a6
MomeHT cuibl. [1neyo cunbl. Y cnoBus
PAaBHOBECHSI TBEPAOIO TeJIA
15 |Umnynbc maTepuaabHON TOUKH, 1 bub6muorexa [IOK
CHCTEMbI MAaTePHATBHBIX TOYCK. https://m.edsoo.ru/ff0c43d6
WMitynbe cuitbl. 3aKOH COXpaHEHUs
UMITyIbca. PeakTHBHOE JBHKCHHE
16 |PaGota ¥ MOIIIHOCTH CHUJIBI. 1 bub6nmorexa [JOK
Kunetndeckas SHEpTrus MaTepHaIbHON https://m.edsoo.ru/ff0c4502
Touku. Teopema 00 U3MEHEHUU
KMHETUYECKON SHEPTUH
17 |[ToTeHmanbHast SHEPTHSL. 1 bu6mmoreka [{IOK
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/o

Tema ypoka

KomnuectBo yacos

Bcero|Koutpon
BHBIC

paboThl

[IpakTu
YeCcKue
paboThl

Jara
H3y4YeH
us

DIEeKTPOHHBIE U POBHIC
o0pa3oBaTeNbHbIC PECYPChI

[loTeHnmanbHas 3HEPTUS YIIPYTO
neOpMUPOBAHHON MPYKUHBI.
[ToTeHnmanpHas YHEPrusi TeIa BOIU3n
MOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

[ToreHnManbHbIC U HEMOTEHLUAJIbHBIE
cuiibl. CBA3b pabOTHI HEMOTEHIIMATBHBIX
CHJI C U3MEHEHHEM MEeXaHUUECKOU
SHEPrUHU CUCTEMBI T€J. 3aKOH
COXpaHEHHUsI MEXaHUUYECKOU 3HEPTruu

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas padota «lccnegoBanue
CBSI3U PabOTHI CHIIBI C H3MEHEHUEM
MEXaHUYECKOM SHEPruu Tena Ha
IIpUMepe PacTsSKEHUs] pE3UHOBOTO
KTYTa»

20

KoHnTposbHas padoTa no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KWHETUYECKOU TeoprH. bpoyHoBCcKoe
nekenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTep ABUKECHUS U B3aUMOJICHCTBUS
yacTHUl BeuecTBa. Monenu cTpoeHust
ra3zoB, KUIKOCTEH U TBEPABIX TEI

23

Macca monekyin. KonnyectBo BemiecTsa.
[TocTostHHast ABorajapo

24

Tennosoe paBHOBecue. TeMmiepaTypa u
e€ usmepenue. Illkana remneparyp
Lleascus

25

W neanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpPEIHEN KUHETUYECKON SHEPTUU
JIBU>KEHUS MOJICKYJI. Y paBHEHHUE
Menneneesa-Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanpToHa. I'a30BbIe 3aKOHBI

28

JlaGopaTopHas pabota «VccnenoBanme
3aBUCHMOCTH MEXy IapameTpaMu
COCTOSIHUS pa3peKEHHOTO Tra3a

29

M3ompornecchl B UI€AIbHOM Ia3e U UxX
rpaduueckoe nmpeacTaBIeHNe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BuyTpeHHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
croco0kbI e€ u3Menenus. Koanuectso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIHsi OJJHOATOMHOTO UJI€aTbHOTO
rasa

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

31

Buasl Teronepenaun

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5¢c36

32

Y nenbHast TEMI0EMKOCTD BEIIECTBA.
KonnuecTBo TEMIOTHI pu

bu6mmoreka [{IOK
https://m.edsoo.ru/ff0c5¢c36
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Ne Tema ypoka KomnuecTBo 4yacos Mata DneKTpoHHbIE HU(POBBIE
n/m Bcero| Konrpon|[TpakTu | U3Yy4eH | 00pa3oBaTesbHbIe PECYPCh
bHBIE |4Yeckue | WA
paboThl | paboThI
Terutonepenade. AnuabaTHBIN MpoLecce
33 |[IepBblii 3aKOH TEPMOJIMHAMUKH U €TI0 1 bubnmoreka [JOK
PUMEHCHHE K U30IMPOIIECCaM https://m.edsoo.ru/ffOc5efc
34 |HeoOGpatumocCTh MpoIeccoB B mpupoae. | 1 bubnuorexa [JOK
BTopoii 3aK0H TepMOIUHAMHUKH https://m.edsoo.ru/ff0c6230
35 |[Ipunnun nevictBust u KIT/ TeruioBoit 1 bu6mmoreka [JOK
MaIIiHBI https://m.edsoo.ru/ff0c600a
36 |[{uxn Kapno u ero KI1/] 1
37 |[Dxomoruueckre MpoOIeMbl 1
TETUIOIHEPTETHKH
38 |O6o6maromuii ypok «MonekysipHas 1 bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI) https://m.edsoo.ru/ff0c6938
39 |KontponbHas paboTa o Teme 1 1 bubnnoreka [JOK
«Monekyisipaas ¢pusuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHKH
40 (ITapooOpazoBaHHE M KOHACHCAITHSI. 1 bu6nmoreka [JOK
VcnapeHue u KUIICHHE https://m.edsoo.ru/ff0c63b6
41 |AGcod0THAs U OTHOCUTEIbHAS 1 bubmuorexa [JOK
BJI&)KHOCTh BO37yXa. HachlleHHbIH nap https://m.edsoo.ru/ff0c64d8
42 |Teépmoe Tenmo. Kpucrammmaeckue u 1 bubnunorexa [JOK
amMop(dHbIe Tena. AHH30TPOIHS CBOWCTB https://m.edsoo.ru/ff0c65f0
KPUCTAILIOB. JKUIKUE KPUCTAIIIBI.
CoBpeMeHHBIC MaTepUAIIbI
43 |[InaBieHWe U KPUCTATUTH3AIIHSL. 1 bubnuotexa [JOK
'V nenpHas TeoTa IIaBJIeHus. https://m.edsoo.ru/ff0c6708
CyO6numarust
44 |YpaBHEHHUE TETUIOBOTO OanaHca 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0c6820
45 |Dnextpuzanus Ten. DIeKTpUUECKUui 1 bu6nuorexa [IOK
3apsi. J[Ba BUa DIIEKTPHUCCKIX https://m.edsoo.ru/ffOc6bcc
3apsI0B
46 |[IpoBOIHUKH, TUIICKTPUKH U 1 bubnuotexa [JOK
TIOJTYTIPOBOTHUKH. 3aKOH COXPaHEHHS https://m.edsoo.ru/ffOc6bcc
DIIEKTPHUECKOTO 3apsiia
47 |B3aumoneiicTBue 3apsiioB. 3aKOH 1 bubnnoreka [JOK
Kynona. ToueuHbli 3IeKTpUYECKHiA https://m.edsoo.ru/ffOc6ce4
3apsi
48 |Hampspk€HHOCTB dIeKTpUdeckoro moms. | 1 bubnnoreka [JOK
[IpuHLIMT Cynepno3uiuu https://m.edsoo.ru/ff0c6df2
PIEKTPUYECKUX MoJen. JInnun
HaIpPsKEHHOCTH
49 |Pabota cuIT 3JIEKTPOCTATHYECKOTO o, | 1 bu6mmoreka [JOK
[Torennuain. PasHOCTh HOTEHIIHATIOB https://m.edsoo.ru/ff0c6f00
50 [[IpOBOAHMKHU U TUAIIEKTPUKH B 1 bubnuorexa [IOK
9JIEKTPOCTATHYECKOM TTOJIE. https://m.edsoo.ru/ff0c7018
JlnsnekTpudeckasi MpOHUIIAEMOCTh
51 [DnekrpoémrocTs. Konnencarop 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0c7126
52 |2neKTPOEMKOCTH IIIOCKOTO 1 bubnmoreka [JOK
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KonTpon
BHBIC
paboThl

[IpakTu
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paboThl

Jara
H3y4YeH
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DIEeKTPOHHBIE U POBHIC
o0pa3oBaTeNbHbIC PECYPChI

KOHJIEHCAaTopa. JHEPrus 3apsLKEHHOTO
KOHJIEHCATOpa

https://m.edsoo.ru/ff0c72c0

53

JlaGopaTopHnas pabora "HM3mepenue
ANIEKTPOEMKOCTH KOHAEHcaropa"

54

[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOITUPOBAJIHLHOTO
amnrmnapara, CTpyHHOro npuHTepa.
DJIEKTpOCTAaTUUYECKAs 3aIUTa.
3azeMyIeHHE SIEKTPONPUOOPOB

55

DIIEKTPUUYECKUI TOK, YCIOBUS €0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akon Oma Jist
y4acTKa [enu

56

[locnenoBarenbHOE, ApaLICIBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOHUKOB.
JlaboparopHas pabdota «3yuenue
CMEIIIAaHHOTO COSAMHCHHUS PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTa 1 MOIIHOCTB AIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

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

58

3axoH OMa 17151 IOJTHOM (3aMKHYTOM)
hiekTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas padora
«M3mepenne DJIC ucTouyHrKa TOKa U
€ro BHYTPEHHETO CONIPOTUBIICHUSI»

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ffO0c7ae0

59

PesepsHblil ypok. KonTponbHas padota
1o Teme "DneKTpoanHamMuKa" /
Bcepoccuiickas mpoBepodHas padboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuit ypok
«OnexTponuHamukay / Beepoccuiickas
mpoBepoyHas paborta

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAs TPOBOJUMOCTH TBEPABIX
METaJUIOB. 3aBUCUMOCTh
COTIPOTUBIICHUS METAIIJIOB OT
TeMriepaTypbl. CBEpXIIPOBOIUMOCTh

62

DNEeKTPUUECKHUI TOK B BAKyyMe.
CBolicTBa 3JEKTPOHHBIX IIyYKOB

63

[ToynpoBOHUKH, UX COOCTBEHHAS U
pUMecHas mpoBoAuMocThb. CBoiCTBa
p—~n-niepexoaa. IlomynpoBoTHUKOBEIE
npubopbI

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

64

DNEeKTPpUYECKUI TOK B pacTBOpax U
pacruiaBax 3JeKTPOJIUTOB.
DIEKTPOIUTHYECKAsT JUCCOLIHAITHSI.
DIIEKTPOIIN3

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

65

DJIEKTPUYECKUI TOK B ra3ax.
CamocTosTeNbHBIN 1
HECAMOCTOSTENbHBIA pa3psax. MosHus.
[Ltazma

but6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

66

DeKTpUUYecKre MpUuOOPHI U yCTPOMCTBA

bu6mmoreka [IOK
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No Tema ypoka KonnuecTBo yacos Hara DIEeKTPOHHBIE U POBHIC

/11 Bcero| Konrpon|[TpakTu | U3Yy4eH | 00pa3oBaTesbHbIe PECYPCh

bHBIE |4Yeckue | WA
paboThl | paboThI
Y UX [IPAKTUYECKOE IPUMEHEHUE. https://m.edsoo.ru/ff0c86fc
[TpaBuiia TeXHUKH 0€30MaCHOCTH

67 |KontposbHas paboTa o Teme 1 1 bubnunorexa [JOK
«Qnekrpocratuka. [locTosHHBII https://m.edsoo.ru/ff0c8a8a
PIEKTpUYECKUN TOK. TOKU B pa3uYHbIX
cpenax»

68 [PesepBHbIii ypok. OOo0marOImii ypok 1 bubnmoreka [JOK
no Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68 5 4

[TPOTPAMME

11 KJIACC

Ne Tema ypoxka KonndectBo uacos Hara DneKTpoHHbIE U(POBBIE

/1 Bcero|KonTpon|[TpakTu | U3y4eH | 00pa3oBaTeibHbIC PeCypChl

BHBIE | YECKHUE ni
paboThl | paboThI

1 [|[TocTrossHHBIE MAarHUTHI U UX 1 bu6mmoreka [IOK
B3auMOJIeiicTBUE. MarHuTHOE TOJIE. https://m.edsoo.ru/ff0c9778
Bexktop MarHuTHOM MHAYKUUH. JInHUK
MarHMUTHON HHTyKIIUH

2 |MarauTHoE€ I0Je MPOBOAHUKA C TOKOM. 1 bu6mmoreka [JOK
OmbiT Dpcrena. BzaumoneiicTeue https://m.edsoo.ru/ff0c98fe
[IPOBOJAHHUKOB C TOKOM

3 |JlaGoparopHas pabota «/3yuenue 1 1 bu6nuorexa [IOK
MarHUTHOTO TIOJIST KATYIITKH C TOKOM) https://m.edsoo.ru/ff0c98fe

4 |[leficTBHe MarHUTHOTO TOJI HA 1 1 bubmuorexa [JOK
NpOBOAHUK ¢ TOKOM. Cuita Amrepa. https://m.edsoo.ru/ff0c9ac0
Jlaboparopnas padota «lccrnenoBanue
JCHCTBYS IIOCTOSTHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»

5 |/leiicTBME MarHUTHOTO TIOJIS Ha 1 bubmuoreka [JOK
JIBIDKYIIYIOCS 3apSDKEHHYIO YacTHILY. https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6ota cuibl Jlopenua

6 [DnekrpomarHuTHas HHIYKIUA. [loTok 1
BEKTOpa MarHUTHOM MHAYKIuu. I1C
WHIYKIWN. 3aKOH 3JIEKTPOMarHUTHOU
unayknn Dapanes

7 |JIaboparophas pabota «lccnenoBanue 1 1 bubnuorexa [IOK
SIBJICHUS 2JIEKTPOMATrHUTHON MHIYKIIHN) https://m.edsoo.ru/ff0cal50

8 [MHaykTUBHOCTH. SIBIIeHUE 1 bu6mmoreka [IOK
camouHaykiuu. J1C caMOMHAYKIIUH. https://m.edsoo.ru/ff0ca600
DHeprus MarHUTHOTO TIOJIS KaTYIITKH C
TOKOM. DIIEKTPOMArHUTHOE TI0JIe

9 |TexHu4eckue yCTpOWCTBA M UX 1
MIPUMEHEHHE: TOCTOSTHHBIC MAarHUTHI,

AJIEKTPOMArHUTBI, HJICKTPOIBUTATEIb,
YCKOPUTEINHN DJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TeYb
10 |O606maronuii ypok «MarautHoe mone. | 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c86fc
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No Tema ypoka KonnuecTBo yacos Hara DIEeKTPOHHBIE U POBHIC

/11 Bcero|KonTpon|[TpakTu | U3Y4eH | 00pa3oBaTesbHbIe PECYPCh

bHBIE |4Yeckue | WA
paboThl | paboThI
DEeKTPOMArHUTHAS UHIYKIUS https://m.edsoo.ru/ff0cab82

11 |KontponbHas pabora Mo Teme 1 1 bubmmoreka [IOK
«MarHuTHOE 1oJie. DJIeKTpOMarHuTHast https://m.edsoo.ru/ffOcad58
WHTYKIHS

12 |CB0oOOIHBIC MEXaHUYECKHE KOJICOaHUSI. 1 bubmuoreka [JOK
["apmonundeckue KojacOanus. Y paBHEHHE https://m.edsoo.ru/ffOcaf06
TApMOHHYECKHUX KOJICOaHUH.

[IpeBpatenue sHEprUn

13 [Jlaboparopnas pabota «lccienoBanue 1 1
3aBHCUMOCTH ITEPHO/Ia MAITBIX
KoJIeOaHUH TPy3a Ha HUTH OT JUINHBI
HUTH U MacChl Tpy3a»

14 |KonebarenbHblit KOHTYp. CBOOOAHBIE 1 bu6nmoreka [JOK
AJIEKTPOMArHUTHBIC KOJICOAHHS B https://m.edsoo.ru/ff0cb820
UjieaTIbHOM KOJIe0aTeIIbHOM KOHTYPE.

AHAJIOTHS MEKIY MEXaHHUCCKUMH U
AJIEKTPOMArHUTHBIMH KOJICOAHHSIMU

15 |®opmyna Tomcona. 3akon coxpanenust | 1 bubnnoreka [JOK
SHEPTUH B HJICATLHOM KOJICOATSIbHOM https://m.edsoo.ru/ff0cb9c4
KOHTYpE

16 |[IpeacraBieHue O 3aTyXarOMUX 1 bubnuorexa [JOK
KosicOaHusIx. BoIHYX 1eHHbBIC https://m.edsoo.ru/ffOchb86
MexaHuuyeckue kosuebanus. Pesonauc.

BbIHYXIEHHBIE 3JICKTPOMAarHUTHBIC
Kose0aHus

17 |[lepemennslii Tok. CUHyCOUAAIbHBII 1 bubnnoreka [JOK
MIepPEMEHHBII TOK. MOITHOCTb https://m.edsoo.ru/ffOcbd34
MEPEMEHHOTO TOKa. AMIUTUTYIHOE U
JeMCTBYIOIIEE 3HAYCHNUE CHIIBI TOKA U
HaTPsKCHUS

18 |Tpancdopmarop. [IpousBoactso, 1
neperavya v norpedieHne
AIEKTPUYECKOM SHEPTUU

19 |VcrpoiicTBo U npakTHUECKOE 1 bub6nuorexa [IOK
MPUMEHEHHE YJICKTPHUECKOTO 3BOHKA, https://m.edsoo.ru/ff0cc324
reHepaTopa nepeMeHHOro TOKa, THHUN
AIIeKTporepeaayd

20 |9konormyecKue pruCcKH MpH 1
MIPOU3BOJICTBE IEKTPOIHEPTHH.

Kynberypa ucnonbzoBanus
AIIEKTPOIHEPTUN B TIOBCETHEBHOW
KU3HH

21 |MexaHW4YeCKHE BOJHBI, YCIOBUS 1 bub6nrorexa [JOK
pacripoctpanenus. [Tepuoa. CkopocThb https://m.edsoo.ru/ffOcca54
pacrpoOCTpaHEHHUS U JITTHHA BOJIHBI.

[TomepevHbIe ¥ MPOJIOJIEHBIC BOJTHBI

22 |3Byk. CkopocTb 3ByKa. [ poMKOCTh 1 bubnnorexa [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc

23 |DneKTpOMarHUTHBIE BOJIHBI, UX 1 bubnuorexa [IOK
CBOMCTBa U cKOpocTh. [lIkana https://m.edsoo.ru/ffOccfe0
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Ne Tema ypoxka KomnuecTBo 4yacos Mata DneKTpoHHbIE HU(POBBIE
n/m Bcero|KonTpon|[TpakTu | U3Y4eH | 00pa3oBaTesbHbIe PECYPCh
bHBIE |4Yeckue | WA
paboThl | paboThI
AIIEKTPOMATrHUTHBIX BOJH
24 |[TpuHIUIBI PAAUOCBS3U U TeNeBUAeHU. | 1
PasButue cpencts cBs3u. Pagnonokarmst
25 |KonTtponbHas padora «Konebanus u 1 1 bubnuorexa [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
26 [[TpsmosMHEIHOE pacpoCcTpaHeHHe 1 bubmuorexa [JOK
CBeTa B OJTHOPOIHOM cpene. TodedHsblii https://m.edsoo.ru/ff0cd350
UCTOYHHUK cBeTa. JIyu cBeTa
27 |OTpakeHne cBeTa. 3aKOHBI OTPAKEHUS 1 bubmuorexa [JOK
ceera. [ToctpoeHne n300pakeHUU B https://m.edsoo.ru/ff0cd4e0
TUIOCKOM 3€pKaJie
28 [[Ipenomienue creta. [lomHoe 1 bubnnoreka [JOK
BHYTpEHHEE oTpakeHue. [IpenenbHblit https://m.edsoo.ru/ff0cd7f6
YroJI TIOJTHOTO BHYTPEHHETO OTPasKeHUS
29 |JlabGoparopras pabota «M3mepenue 1 1 bubmmoreka [JOK
[oKa3aTesIs MPEIOMIICHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 |[JIunzel. [TocTpoeHue n300paXkeHui B 1 bubnnoreka [JOK
nuH3e. DopMylia TOHKOH JTHH3BIL. https://m.edsoo.ru/ff0cddle
Y BeJIMYCHUE JINH3BI
31 |JlabopaTtopHas pabora «lccnenoBanue 1 1
CBOMCTB M300pakKeHU I B JIMH3AX
32 |[ucnepcust cBeta. CI0XKHBIM COCTaB 1 1
6enoro ceera. Ler. JlaboparopHast
pabota «HabnroneHue aucnepcun
CBETa»
33 [Uurepdepennus cBera. Judpaxmus 1 bubnuotexa [JOK
cera. JludpakunonHas pemérka https://m.edsoo.ru/ff0ced22
34 [[lorepedyHOCTh CBETOBBIX BOJIH. 1 bubnuotexa [JOK
[Monspusanus ceera https://m.edsoo.ru/ff0cf02e
35 |Ontuueckue mpuOOPHI U yCTPOMCTBA U 1
YCIIOBHSI UX 0€3011acHOTO IPUMEHEHUS
36 [paHUIBI IPUMEHUMOCTH KJIacCHYeCKoH | 1 bubnnoreka [JOK
MexaHuku. [locTynarsl cienuanbHON https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCHTEIBHOCTH
37 |OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 1 bubnunoreka [JOK
3amMeyieHre BPEMEH! M COKpPAIleHHE https://m.edsoo.ru/ffOcfa42
JUTAHBI
38 |DHeprus ¥ UMIYIbC PENATUBUCTCKON 1 bubnuorexa [IOK
qacTHIbl. CBSI3b MACChI C SHEPrHel https://m.edsoo.ru/ff0cfc68
UMITYTECOM. DHEPTHUS TIOKOS
39 [KontponsHas padora «Ontuka. OcHoBbl| 1 1 bubnuorexa [IOK
CIIeIUATIbHON TEOpUr https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIEHOCTH»
40 |@oronsl. Dopmyna [Tnanka. DHeprus u 1 bu6mmoreka [JOK
UMIYJbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 |OTKpBITHE U HCCIIEIOBAHUE 1 bub6nmorexa [JOK
dorordpdexra. Onpitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
42 |3axonbl poTtorddexra. YpaBHEeHHE 1 bu6mmoreka [IOK

OitHmreitna g porosddekra.

https://m.edsoo.ru/ff0d015e
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No Tema ypoka KonnuecTBo yacos Hara DIEeKTPOHHBIE U POBHIC
n/m Bcero|KonTpon|[TpakTu | U3Y4eH | 00pa3oBaTesbHbIe PECYPCh
bHBIE |4eckue | HA
paboThl | paboThI
«Kpacnas rpanuna» ¢pororpdexra
43 |[daBnenue ceera. Omnbithl 11. H. 1 bubnmoreka [JOK
Jle6Genea. XMMHYECKOEIECTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 | TexHUYECKHE YCTPOHCTBA U 1
MIPAKTUIECKOE TPUMEHEHHE!
(dhoTod5eMeHT, (HOTOIaTUYMK, COTHEUHAS
Oarapesi, CBETOANO]]
45 |Pemenue 3agad mo TeMe «JIEMEHTEI 1 but6mmorexa [JOK
KBaHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
46 Moaens atoma Tomcona. OIBITEI 1 bubmuorexa [JOK
Pesepdopaa Mo pacCestHUIO 0-YaCTHIL. https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
47 |[Toctynarsr bopa 1 bu6mmoreka [{OK
https://m.edsoo.ru/ff0dOafa
48 |M3nyuyenue u nornomieHue GoroHos mpu| 1 bu6mmoreka [IOK
[epexo/Ie aToMa C OJHOTO YPOBHS https://m.edsoo.ru/ff0dOafa
SHEPIUM Ha Ipyrou. Buasl criekTpos
49 |BoHOBBICCBOMCTBA YacTHUIl. BOIHEI 1€ 1 bu6mmoreka [IOK
Bpoitns. KopryckyisipHO-BOITHOBOI https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE W BEIHYXKJICHHOE
W3ITy4YCHUE
50 |OTkpbITHE paAOaKTUBHOCTH. OMBITHI 1 bubnnoreka [JOK
Pesepdopaa 1mo onpeacieHnio cocraBa https://m.edsoo.ru/ff0d0fd2
PaJIMOAKTUBHOTO U3TyICHHUS
51 |CgoiicTBa anbda-, 6eTa-, raMma- 1
W3Ny4eHus. BiusHue painoakTHBHOCTH
Ha )KUBBIC OPTAHU3MBI
52 |OTKpBITHE IPOTOHA H HEUTPOHA. 1 bubnnorexka [JOK
W3oromnel. Anbda-pacna. https://m.edsoo.ru/ff0d1162
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacmnan. ['aMmma-u3inydeHue
53 |[DHeprus CBSA3HM HYKJIOHOB B SIpe. 1 bubnuotexa [JOK
SInepHble peakuuu. SInepHbIil peakTop. https://m.edsoo.ru/ff0d1356
[IpoOnemMsl, TepCIeKTUBHI,
HKOJIOTUYECKHUE ACTIEKTHI SIIEPHOU
SHEPTETHUKU
54 |DmemeHTapHbIie yacTUlbl. OTKpBITHE 1 bu6mmoreka [IOK
MO3UTPOHA. MeTo1bI HAOTIOACHHUS U https://m.edsoo.ru/ff0d0e38
PETHCTPAIMH YJICMEHTAPHBIX YaCTHII.
Kpyruslii cron
«DyHIaMEHTATEHBICB3aUMOJICHCTBHS .
EnuHCTBO hu3nueckor KapTHHBI MUPa»
55 |DTtambl pa3BUTHS aCTPOHOMHUHU. 1
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHE aCTPOHOMUM. Buj 3BE31HOTO
Heba. Co3Be3us, ipKUe 3BE3BI,
TUTAHETHI, UX BUAUMOE JIBH)KEHUE.
Conneynas cucrema
56 |Comnnite. ComHeYHAss aKTUBHOCTb. 1

Hctounuk sneprun ConHIa 1 3BE€31]
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Tema ypoka

KomnuectBo yacos

Bcero

KonTpon
BHBIC
paboThl

[IpakTu
YeCcKue
paboThl

Jara
H3y4YeH
us

DIEeKTPOHHBIE U POBHIC
o0pa3oBaTeNbHbIC PECYPChI

S7

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3ABITIABHON MTOCIIE0BATEIIBHOCTH.
BHyTpenHee cTpoeHue 3BE3 1.
CoBpeMeHHBIE IPEACTABICHUS O
[IPOUCXOXAECHNUHU U 3BoJrounu ConHua u
3BE3

58

Mueunsiit [lyte — Hama ["anakTuka.
[Tonoxenue u auxenue CoaHia B
["anaktuke. ['anaktuku. YEpHbIC IBIPHI B
siIpax rajJakTUK

59

Bcenennas. Pa3z0eranue rajakTuk.
Teopus boinbiioro B3psiBa. PenukToBoe
W3y4yeHHne. MeTtarajiakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUHT

61

KonTponbHas pabota «1neMeHTH
aCTPOHOMHUU U aCTPOPUIUKI

62

O6o06maromuii ypox. Ponb dhusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TCXHOJIOTHICCKOM, COIMAIbHON 1
ATUYECKOH cdepax NesaTeTbHOCTH
4yesI0BeKa

63

O6o06maromuit ypok. Pois u Mecto
(U3HUKY B aCTPOHOMUH B COBPEMECHHOMN
HAyYHOUH KapTHHE MUPa

64

O6o06maromuit ypok. Ponb puznueckoit
Teopuu B (HOPMUPOBAHUU
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MPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIbHOM

IMPOT'PAMMBI
10 KJIACC
Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOIM
NpoBepPsAeMoro o0pa3oBaTe/IbHOI POrpaMMBbI CpeIHero o01mero 00pa3oBaHus

pe3yabTara

JleMOHCTpUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHUHN COBPEMEHHOM Hayd-
10.1 HOM KapTUHBI MUpA, B Pa3BUTUHU COBPEMEHHON TEXHUKU U TEXHOJOTHH, B IPAaKTUYECKOH aed-
TEJILHOCTH JIIOIEN

VYYauTHIBaTh TPAaHWUIBl MPUMEHEHUS H3YYEHHBIX (DM3NYECKUX MOJENCH: MaTepHaibHAas TOYKa,
WHepIHAaIbHAs CHCTEeMa 0TCUYETa, aOCOMIOTHO TBEPIOE TEINIO, HACATBHBINA Ta3; MOAETH CTPOCHHUS
ra3oB, JXUAKOCTEM M TBEPABIX TeN, TOYCYHBIA DSJIEKTPUYECKUN 3aps] — TMpH pPEIICHUH
¢du3HYecKuX 3a1a4

10.2

Pacnio3naBate (pusndeckue sBACHUS (IIPOLECCH) U OOBACHATH UX HA OCHOBE 3aKOHOB MeXa-
HUKH, MOJIEKYJIIPHO-KHHETUYECKOH TEOPUU CTPOEHUS BEIIECTBA U 3JICKTPOAUHAMUKHU:
paBHOMEpHOE M PABHOYCKOPEHHOE MpPSIMONMHEHHOE IBUXKCHUE, CBOOOJHOE MajCHUE Tell,
JBIDKEHHE II0 OKPY)KHOCTH, WHepLus, B3auMoneicTBue Ted; Auddysus, OpoyHOBckoe
10.3 IBIDKCHUE, CTPOCHUE XKUAKOCTEH M TBEPIBIX Tell, M3MEHEHHe 00bhEéMa Tel MpH HarpeBaHUU
(oxmakaeHnH), TEIIOBOE PaBHOBECHE, MCIApeHHE, KOHACHCAINS, IUABJICHAE, KPUCTAIUIN3a-
[usl, KATIEHHUE, BIAYXHOCTh BO3/IyXa, MOBHIIICHHUE NABJICHUS ra3a IPH €r0 HarpeBaHWU B 3a-
KPBITOM COCY[IE, CBSI3b MEXKIY IMapaMeTpaMy COCTOSHHS Ta3a B M30IMPOIECCAX; AIEKTPU3AIIHS
TeJ, B3aUMOJICHCTBHE 3apsiioB

OnuceIBaTh MEXaHUYECKOE BWKCHUE, UCIONB3Ys (hPU3MYECKUe BEIMYMHBI: KOOPJAUHATA, MYTh,
nepeMeleHne, CKOpoCTh, YCKOPEHHe, Macca Tena, CUiIa, UMITYJIbC Tella, KHHETHYEeCKast SHEPTrHs,
MOTEHIIMAJIbHASL DHEPTHUs, MEXaHH4yecKas paboTa, MeXaHW4ecKas MOIIHOCTH; MPH OMNMHCAHUU
MPaBUIIBHO TPAaKTOBATh (PM3NUIECKUI CMBICI UCIIONB3YEMBIX BEIHMYUH, X 00O3HAUCHHS U €IH-
HUIBI, HAXOOWTh (POPMYINEI, CBS3BIBAIOIINEC IAaHHYIO (H3MYECKYIO BEIHYHHY C IPYTHMU
BEJIMUYMHAMU

10.4

OmnuceiBaTh U3ydYeHHbIE TEIUIOBBIE CBONCTBA TE€JNI M TEIUIOBBIE SIBJICHUS, HCIOIb3Ys
¢u3nuecKkne BENWYMHBI JaBJICHWE Ta3a, TeMIlepaTypa, CpPeNHsAsA KHHETHYecKas >HEpTHs
XA0THUYECKOTO JBMXKEHUS MOJCKYN, CPEIHEKBaApaTHYHAs CKOPOCTh MOJEKYJ, KOIMYECTBO
10.5 TEIUIOTHI, BHYTPEHHSSI SHEprusi, paboTa rasa, Ko3(QpQUIUEHT MOJIE3HOTO NEHCTBUS TEIJIOBOTO
JBUTATENI; IpPHU ONUCAHMU TIPABWIBHO TPAKTOBaTh (DU3MYECKHH CMBICH HCIOIB3YEMBIX
BEIMYUH, MX OOO3HAUCHHWS M CIWHHIBI, HAXOJUTh (OPMYIBI, CBS3BIBAIOUINE IaHHYIO
(U3MUECKYIO BETHYUHY C APYTUMH BEIHIHHAM

OnuceiBaTh H3yYEHHBIE JJIEKTPUUYECKHE CBOWCTBA BELIECTBA M JJIEKTPUUECKUE SBICHUS
(TIportecchr), UCTIONB3Ysl (HU3NIECKUE BETUUMHEL: DIIEKTPHUCCKHUMA 3apsi, dIEKTPUIECKOE MOJIe,
10.6 HanpsOKEHHOCTD TM0JI, TOTEHLMal, Pa3sHOCTh MOTEHLMANIOB; IPU OMMCAHUM IPaBUIIBHO Tpak-
TOBaTh (PH3MYECCKUAN CMBICI HCIIONB3YEMBIX BEIMYMH, UX 0003HAUCHHS M CAWHUIIGL, YKAa3hIBaTh
(OpPMyIIBL, CBSI3BIBAIONINE JAHHYIO (PH3HUECKYIO BEJIMUUHY C IPYTUMH BEITHIHMHAMHU

aHAJIM3UPOBATh (U3MUECKHE TIPOLIECCHl W SIBICHMSA, HCTONB3YS (U3MYECKHE 3aKOHBI U
MPUHIMIBL 3aKoH BcemupHoro TsroteHus, I, II u 1l 3akonsr HeloToHa, 3ak0H coXpaHeHHS
MEXaHHYECKOI SHEPIHH, 3aKOH COXPAHCHUS UMITYJIbCA, IPUHITUI CYTIEPIIO3UIINH CHJI, TIPHHIIUIT
PaBHONpPAaBHsI HHEPLHUATIBHBIX CUCTEM OTCUETA; MOJIEKYISIPHO-KUHETUUECKYIO TEOPUIO CTPOEHHUSI
BEIIECTBA, 'a30BbI€ 3aKOHBI, CBA3b CPEAHEH KUHETHMUYECKOH 3HEPruH TEIJIOBOTO JIBMKCHHUS
MOJIEKYJI ¢ aOCONIOTHON TeMIEepaTypod, MEpBbII 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAaHEHHUS
JNIEKTPUIECKOTO 3apsna, 3akoH KyioHa; mpu 3TOM pa3yinyarh CIOBECHYIO (DOPMYITHPOBKY 3a-
KOH4, €T0 MaTEMaTHIECKOE BBIPAXKCHUE U YCIOBHS (TPaHHIIBL, 00JaCTH) MIPUMEHUMOCTH

10.7

108 OOBSICHATH OCHOBHBIC IPHHITUIIGI ICHCTBUS MAIMH, TPHOOPOB U TEXHUIECKUX YCTPOHCTB; pa3-

JIN4aTh YCJIOBHUA UX 0E30IMaCHOr0 MCIOJIb30BAHUS B HOBCGIIHCBHOﬁ KU3HU

Brimonaars OKCIICPUMCHTBI 110 HUCCICAOBAHHUIO q)I/I3I/I‘~IeCKI/IX SIBJICHUM U IpOLECCOB C UCIIOJIb-
10.9 30BaHHMEM MPSMBIX ¥ KOCBEHHBIX M3MEPCHHI; IpU 3TOM (OpPMyIHUpOBaTh MpodieMy (3amady)
Y THIOTe3y y4eOHOTo IKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEJIOKESHHOr0 000py10BaHHs,




Kon

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI

NpoBepseMoro o0pa3oBaTeIbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yabTara
MPOBOJNTH OIBIT U POPMYIIHPOBATH BEIBOABI
OcCymecTBIATE MpSAMBbIe U KOCBEHHBIC M3MEPEHUs (PU3MYECKUX BEIMYUH; [IPH STOM BBHIOMPATH
10.10 ONTHMAJIbHBIN CIIOCO0 M3MEPEHUs ¥ UCIIONb30BaTh N3BECTHBIE METO/BI OIIEHKH HOTPEITHOCTEH
HU3MEpPEHUH
HccnenoBats 3aBUCHMOCTH MEXAY (PU3MYECKHMMHU BEIMYMHAMU C HCIOJIB30BAHHEM MPSMBIX
W3MEPEHUi; TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DPMKCHPOBATh PE3YJIBTATHl IOTYYEHHOH
1011 3aBUCHUMOCTH (DM3MUYECKUX BEIUYMH B BHIE TaOMUIl W TpauKOB, JeNaTh BBIBOIBI 10
pe3ynbTaTaM HCCICIOBAHMUS
Cobmonath npaBriia 0€30MacHOTO TPyla MPH MPOBEICHUH HUCCIICIOBAHUN B paMKaxX y4eOHOTo
10.12 9KCHEPUMEHTa, yIeOHO-HCCIEAOBATEIBCKOM W IMPOCKTHON AEATENBFHOCTH C HCIIOIB30BaHUEM
M3MEPHUTEIbHBIX YCTPOHCTB M J1a00paTOPHOTO 000PYHOBaHUS
Pemate pacué€rHble 3a1a4d C SBHO 3aJlaHHON (DM3MYECKON MOJENBI0, MCHONb3ys (hu3nueckne
3aKOHBl M NPUHLMIEL, Ha OCHOBE aHAIW3a YCJIOBHS 33/1a4d BHIOMpaTh (PU3HUECKY0 MOJEb,
10.13 BBIJICTIATh (PM3MYECKHE BEIMYMHBI U (OPMYJIbI, HEOOXOAUMBIE JUIS €€ pellieHus, IPOBOJUTH
pacyéThl U OIIEHNBATh PEATbHOCTh MOJIYYSHHOT0 3HaueHUs PU3HMUECKON BEITHMIHNHBI
Pemare KkavecTBEHHBIE 33/a4d: BBICTPAWUBATH JIOTHYECKH HENPOTUBOPEYMBYIO IIETIOYKY
10.14 paccyXIeHHI ¢ ONOPOi Ha W3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUYCCKUE SIBICHUS
Hcnonb3oBath npH pemieHnH yaeOHBIX 3aa9 COBPEMEHHBIE HH()OPMAMOHHBIC TEXHOIOTUH LIS
MIOWCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAIINN U IPEACTABICHHS YIeOHOH U HAyIHO-TIOMYIIPHOM
10.15 WHOOPMAINH, TIONYYCHHOW W3 PAa3MUYHBIX HCTOYHUKOB; KPUTUYECKH AaHAIN3WPOBATDH
MOJTy4aeMyt0 HH(POPMAITHIO
[IpuBOIUTH MIPUMEPHI BKJIAZa POCCHICKUX U 3apYOEHKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTUE HAYKH,
10.16 00BsICHEHHE ITPOLIECCOB OKPYIKAIOLIEr0 MUPa, B Pa3BUTHE TEXHUKH M TEXHOJIOTHH
Hcnonp30BaTk TeopeTHdecKHe 3HAHMA 0 (U3MKE B MOBCEIHEBHOM JKU3HH JUIS OOecrieueHns
10.17 0€30MacHOCTH TPU OOpalIeHHH ¢ IPUOOPAMU U TEXHUYECKUMHU YCTPOMCTBAMHU, ISl COXPaHEHHUSI
3JI0pOBbs M COOJIFOJICHUsI HOPM 9KOJIOTHUECKOT0 TIOBEJICHUSI B OKpY Katollel cpesie
PabGoTarh B rpymnme c BBIIIOJHEHWEM DPa3IMYHBIX COLMAIBHBIX POJIEH, TIIaHUPOBAaTh PaboTy
TPYIIIEL, PAallMOHATBFHO PACIpENeNATh 00s3aHHOCTH M TUTAHUPOBATh NEATEIEHOCTh B HECTaH-
10.18 JApTHBIX CHUTYyallUsIX, aJeKBaTHO OICHHWBATH BKIAJ KAKIOTO W3 YYACTHHKOB TPYIIHI B
pelIeHne paccMaTpUBaeMOU IPOOIEMBI
11 KJIACC
Kon . .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI
fiposepseMoro NPOrpaMMbl CpeHero oo01ero 00pasoBaHus
pe3yJjbTara
JleMoHCTpUpOBaTh Ha NpHUMEpax PoJib U MECTO (U3UKH B (OPMHUPOBAHUH COBPEMEHHON HAaydHOM
111 KapTUHBI MUpPA, B Pa3BUTHUM COBPEMEHHON TE€XHUKHU U TEXHOJIOTUH, B NPAKTUYECKOH NEATEIBHOCTH
JIOZIeH, IENOCTHOCTD M €AMHCTBO (PU3NYECKON KapTHHBI MUpa
11.2 Y4UTHIBAaTh TPaHUIBI MPUMECHEHHUS W3YyYCHHBIX (PH3MYECKUX MOJENEH: TOYCUHBIH SIEKTPHYCCKUN
' 3aps, saepHasi MOJeNb aTOMa, HyKJIOHHAst MOJIETTh aTOMHOTO siipa MPH PelIeHUuH (QU3MISCKIX 3a1a4
PacnioznaBate (husmdeckue sBIeHUs (MPOIECCH) M OOBSICHATh UX Ha OCHOBE 3aKOHOB AJICKTPOAMHA-
MHUKH M KBaHTOBOH (DM3WKH: 3JEKTpHUUYEcKas INPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE,
MAarHuTHOC HeﬁCTBHH TOKa, B3aPIMOII€I7[CTBPIe MAarHuToB, JJICKTPOMAarHuTHas WHAYKIWA, }IeﬁCTBHe
11 3 MAriuTHOI'O IIOJIA Ha MPOBOAHUK C TOKOM H HBHH(yMHﬁCH 3apsia, 3JICKTPOMArHuTHBIC KOHe6aHI/IH

Y BOJIHBI, MPSIMOJIMHEHHOE pacIpOCTPaHCHHE CBETa, OTPAXKEHHE, MPEIOMIICHHE, HHTepEepeHIINS,
Tudpakus U MOJISpU3aIMs CBeTa, JUcHepcusi cBeTa, (GoTodnekrpuueckuil apdekr (hotorddexr),
CBETOBOC [IABJICHHE, BO3HHKHOBCHHE JIMHEHYATOrO CIHEKTpa aToMa BOJOPOJA, CCTECTBCHHAS U
HCKYCCTBEHHAsI PaJJHOAKTHBHOCTb




Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl cpeHero oo0uero 00pa3oBaHus

114

OnuceiBaTh M3Yy4YeHHBIC CBOWCTBA BeUIECTBAa (DJIEKTPUYECKHUE, MArHUTHBIC, ONTHYECKUE, DIIEKT-
PUYECKYIO MTPOBOAMMOCTD Pa3jIMYHBIX CPEel) M SJIEKTPOMAarHUTHBIC SIBJIEHUS (IPOLIECCHI), UCHOIB3Y
(usnueckne BeIMYUHBL: OJIEKTPUYECKUH 3apsal, CHIa TOKa, OJJIEKTPUUECKOE HampshKeHue,
3JIEKTPUUECKOE CONPOTHUBIIEHHE, Pa3HOCTh MoTeHuanos, J/IC, pabora Toka, HHIYKIUS MAarHUTHOTO
nons, cwia Ammepa, cuina JIopeHLa, HMHAYKTUBHOCTb KaTyLIKH, 3HEPrUsl JJIEKTPUUYECKOr0 U
MarHUTHOTO TIOJEH, MEPUOJ W YacToTa KojeOaHW B KOieOaTelbHOM KOHTYpE, 3apsii M CHiIa TOKa
B IIPOLIECCEe TaPMOHMYECKHX SJIEKTPOMATHUTHBIX KOJIeOaHMH, (POKYCHOE PacCTOSHHE W ONTHYCCKAs
CHJIA JINH3BL; IPHU ONMCAHUU IPABUIFHO TPAKTOBAThH (DPM3MUCCKHUHA CMBICI HCTIONB3YEMBIX BEINUNH, X
0003HAYCHUS U CIUHHIIBL, YKA3bIBaTh (POPMYJIBI, CBA3BIBAIONINE NAHHYIO (DU3UYECKYIO BEIUYHHY C
JPYTUMU BETUYHMHAMU

115

OnuchBaTh HM3YYCHHBIC KBAHTOBBIC SBIICHHUS W MPOLECCHI, HCIONB3Ysl (PU3UUCCKUE BEIUYHHBIL:
CKOpPOCTBH JJICKTPOMATHUTHBIX BOJH, JIJTMHA BOJIHBI M YacTOTAa CBETA, SHEPTHS M MMITYyJIbC (POTOHA,
MEpUON TONypachaaa, dHEPTUsl CBSI3M ATOMHBIX SJEp; MPH OMHUCAHUHM MPAaBUIBHO TPAKTOBATH
(u3nYeCKHii CMBICI HCIIOJIb3YEMbIX BEINYMH, UX 0003HAYCHUS M CAMHUIIBL, YKa3bIBaTh (POPMYIIBL,
CBA3BIBAIOIIME JAHHYI (U3MYSCKYIO BEIMYMHY C APYTMMH BEIUYHMHAMH, BBIYUCIATH 3HAYCHHUE
(bU3MIeCcKOr BETUYHUHBI

116

AHanu3upoBath (HU3MYECKHE MPOLECCH U SBJICHHS, HCIONB3Ys (PU3HUECKHe 3aKOHBI M MPHHIHIIBL:
3akoH OMa, 3aKOHBI TIOCJIEJOBATEILHOTO U MAPAIUIEIbHOTO COSIUHEHH S IIPOBOAHUKOB, 3aKOH J[)KOyIIs
— JleHna, 3aKOH JJICKTPOMATHUTHOW WHIYKIMH, 3aKOH MPSMOJHMHEHHOTO paclpoCTpaHEHHs CBETa,
3aKOHBI OTPaKCHUS CBETA, 3aKOHBI MPEIIOMJICHUS CBETa, ypaBHEeHUE DWHINTEHHA 11 PoTod(deKTa,
3aKOH COXPAHCHHUS DHEPTUH, 3aKOH COXPAHCHHS HUMITYJIbCA, 3aKOH COXPaHEHHS JJICKTPUICCKOTO
3apsna, 3aKOH COXPaHEHUs MacCOBOTO YHMCIIa, OCTYNAThl bopa, 3aKOH paJroaKTHBHOTO pacliajia;
0P 3TOM pa3jinyarh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE H
yCJIOBHS (TPaHUIIBI, 00JACTH) TPUMEHUMOCTH

11.7

OrmpenensTs HAMPaBJICHUE BEKTOPA WHAYKIIMH MAarHUTHOTO TIOJISI IPOBOJHUKA C TOKOM, CHITBI AMIiepa
u cuibl JlopeHna

11.8

CTpouTh ¥ ONIMCHIBATh H300pakeHIe, CO3AaBAEMOE INIOCKUM 3€PKaJIOM, TOHKOW JIMH30H

119

BEIMOTHATE SKCTIEPUMEHTBI TI0 HCCIIEIOBAHNIO (PU3NYECKUX SBICHHH M IPOIECCOB C UCIIOIb30BAaHUEM
OPSMBIX M KOCBEHHBIX H3MEPEHWH; MpHU 3TOM (HOpMyIupoBaTh NpobieMy (3a1ady) U THIOTE3Y
y4eOHOT0 3KCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 MPEAJIOAKECHHOTO 000pyI0BAaHUS, TIPOBOIUTH OIBIT
U (pOPMYIHPOBATH BBIBOJIBI

11.10

OCy]J_leCTBJIHTL MpsAMBbIC U KOCBCHHBIC U3MCEPCHUA (I)I/ISI/I‘ICCKI/IX BCJIMYUH, TPU 3TOM BI)I6I/IpaTI> OIITHU~-
MaJIBHBIN CII0C00 N3MEPCHU U UCII0JIb30BaTh U3BECTHBIC MCTOABI OLICHKU HOl"pCH.IHOCTefI I/ISMepeHI/Iﬁ

11.11

HccnenoBats 3aBUCUMOCTH (PU3NUECKUX BEJHUYHMH C MCIOIH30BAHUEM MPSAMBIX U3MEPECHUH; IPU STOM
KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATh pPE3YNIbTATHl TONYYCHHOW 3aBHCHMOCTH (DH3HMUECKHUX
BEJIMYMH B BHJE TAONHI] ¥ TPa(UKOB, AETaTh BHIBOJBI IT0 PE3YIIHTATAM HCCIICIOBAHMUS

11.12

CobmonaTe mpaBmiaa 0€30MaCHOTO TPyda MPH NPOBEACHWH WCCICIOBAaHWHA B pamMKax yd4eOHOTO
9KCHEpUMEHTa, Y4eOHO-HCCIIEAOBATEIbCKONH | NMPOSKTHON JEATETBHOCTH C  HCIOJIb30BaHUEM
M3MEPHUTEIBHBIX YCTPOUCTB U Ta0OPaTOPHOTO 00OPYIOBAHHUS

11.13

Pematp pacuéTHbIe 3a1a4¥ C SBHO 3aJJaHHON (PH3MUECKONM MOJENbIO, HCIIONB3YsS (PU3HUYECKUE 3aKOHBI
W TPUHIMIB;, Ha OCHOBE aHalW3a YCJIOBUS 3ajJladydl BBIOMpaTh (DU3WYECKYIO MOJIEINb, BBIJCIATH
(usuueckue BEMUYMHBI W (HOPMYIBI, HEOOXOAWMBIC i €€ pelIeHUs, NPOBOJUTH pPacU€Thl
Y OLICHUBATh PEAJILHOCTH MOJyYEHHOTO 3HAYCHHUS (PU3UUCCKOMN BETUUMHBI

11.14

Pemiath kauecTBEHHBIE 3a]1a4H: BBICTpanBaTh JIOTUYCCKHU HECTIPOTUBOPCUNBYIO LCIIOUKY paccym,ue}mﬁ
C OHOpOfI Ha M3YYCHHBIC 3aKOHBI, 3daKOHOMCPHOCTH U (1)H31/I‘-I€CKI/IC SIBJICHUSA

11.15

Hcmonp30BaTh TpH pelIeHHH Y4eOHBIX 3a/a4 COBPEMEHHble HH(OPMAIMOHHBIE TEXHOJOTHH JUIS
TIOMCKA, CTPYKTYPHPOBAaHUS, HHTEPIPETAlMM U MPEJCTaBICHUs Y4eOHOM W HayYHO-TIOMYJISIPHOM
uH(OpMaIWH, MOTYYSCHHOH M3 Pa3sIMYHbIX MCTOYHHKOB; KPUTHYECKH aHAIH3UPOBATH IOIyYaeMyIO
HHPOPMAIHIO

11.16

OOBSICHATH NMPUHIUIEI JCHCTBHUSI MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB; pa3iIWdaTh YCIOBHS
ux 0€30MacHOTO MCIIOIb30BAHNS B IOBCEIHEBHOM KHU3HU

11.17

[TpuBOINTH IpHMEpHl BKJIAJA POCCHHCKMX M 3apyOeKHBIX YYEHBIX-(DM3UKOB B Pa3BHTHE HAYKH,




HpOB:f)(:IHeMOFO IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa30BaTe/bLHOMH
pesyIbTara NPOrpamMMebl CpeaHero o01ero oopa3oBaHus
B 00BACHEHUE NIPOLIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTUE TEXHUKHU U TEXHOJOTHH
Hcnonb3oBath TeopeTHdeckre 3HaHUS MO (U3MKE B ITOBCEAHEBHOW KM3HH JUIA obecrieueHus: 6e30-
11.18 MACHOCTH IpU 0OpallleHUH ¢ IPUOOpaMH M TEXHUUECKUMU YCTPOICTBAMHU, JUIl COXPAHEHUS 3[J0POBBS
U cOOMI0JICHHS HOPM 3KOJIOTHUECKOr0 MOBEJICHUS B OKpY>Kalollel cpene
PabotaTe B rpymnme C BBINOJHEHHEM PA3IMYHBIX COLMAIBHBIX pOJeH, IUIaHUPOBaTh PabOTy IPYIIIEL,
11.19 PALMOHATBHO PACHpeeNsTh 00s3aHHOCTH U IUTAHUPOBATh JESTENIBHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
aJICKBAaTHO OIICHMBATh BKJIAJ K&KIOTO U3 YYaCTHHKOB IPYIIIHI B PEIICHNE PacCMaTPHBAEMOM IIPOOIIeMBI
INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUS
10 KJIACC
Kon Kox nposepsiemoro
paziena LeMeNTa IIpoBepsiemble 3J1eMeHTHI COeP KAHMS
OU3UKA 1 METO/J1bI HAYYHOI'O ITO3HAHUA
11 dusuka — Hayka o npupoje. HaydHele MeToAbI O3HAHUS OKpYXKaroliero Mupa. Pouy
' 9KCTIEPUMEHTA M TEOPHH B TPOIecce O3HAHUS IPUPOABL. DKCIIEPHMEHT B (DU3HKE
1 MonenupoBanue (U3MUECKUX SBJIEHMH U mporeccoB. HayuHble THIOTE3HI.
12 @uzpueckne 3aKOHBI M TEOPHH. | paHMIBI NMPUMEHHMOCTH (DPU3MYECKHX 3aKOHOB.
' [puamun cootBerctBuA. Pons m Mecto ¢m3ukn B (DOPMHUPOBAHWH COBPEMEHHOH
Hay4YHOM KapTUHBI MUPA, B IPAKTHUECKOHN NESTENbHOCTH JIOJCH
2 MEXAHHKA
KMHEMATHKA
211 Mexanudeckoe aABHxkeHHEe. OTHOCUTEIBHOCTh MEXaHHUECKOT0 JBIKeHUs. CucteMa
o otcuéta. TpaekTopus
[lepemenienne, cKOpoCTh (CPEIHSSI CKOPOCTh, MTHOBEHHAS! CKOPOCTH) M YCKOPEHHE
212 MaTepUAIBHOW TOYKM, MX IPOEKIHH HA OCH CHUCTEMBI KoopAauHaT. CioxeHue
MEPEMEIIECHUI U CIIOXKEHNUE CKOPOCTEN
PaBHOMEepHOE ¥  paBHOYCKOpPEHHOE MpSAMOJHMHEHHOE JABIWKeHHe. | 'paduku
2.13 3aBUCHUMOCTH  KOOpJIMHAT, CKOpPOCTH, YCKOPEHHUs, IyTH U IepeMELCHUs
MaTepHAIbHONW TOUYKH OT BPEMEHU
21 214 CBo0OoHOE majieHne. Y CKOpeHrne CBOOOTHOTO Ta/IeHUs
KpuBonuHeiiHoe nBuxeHHe. PaBHOMEpHOE ABMKEHUE MAaTEPHUANBHONM TOUKU IO
2.15 OKPY)KHOCTU. YTJIOBasi CKOpPOCTb, JMHEWHass ckopocTh. Ilepuox u yactoTa.
LleHTpOCTpEeMUTENHFHOE YCKOPEHHE
216 TexHuyeckue ycTpoicTBa: CIUAOMETP, ABUKCHUE CHApSOB, LICIIHBIE U PEMEHHBIE
o nepenaun
IpakTnyeckne paboThl. MI3MepeHne MrHOBeHHOH ckopoctu. MccnenoBanue
COOTHOIICHUS MEX/y ITyTAMH, IPOHICHHBIMH TEJIOM 3a IOCIIeI0BATEIFHBIC PaBHBIC
2.1.7 [IPOMEXKYTKH BPEMEHM IIPU PaBHOYCKOPEHHOM JBI)KEHUM C HA4aJIbHOW CKOPOCTBIO,
paBHOM Hymo. M3ydeHHWe ABW)KEHMS IIapuKa B BSI3KOW JKHIKOCTH. M3ydeHwue
JBIDKEHHS TeJa, OPOIIEHHOTO TOPU30HTAIBHO
JMHAMUKA
2.2 991 IIpuanun orHocutenvHocTd I'amues. Ilepswiii 3akoH HetoToHa. MHepuuanbHbIe
B CUCTEMBI OTCUETA
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2.2.2 Macca tena. Cuita. [IpuHIHIT CYyNepITO3UITIH CHIT
993 Bropoit 3akoH HproToHa m511 MaTepuaabHOW TOYKHA B HHEPLHUAIBHON CHUCTEME
o orcuéra (MCO). Tpetnii 3akoH HproTOHA 11 MaTepUaAIbHBIX TOUEK
224 3akoH BceMupHOTo TsAroteHus. Cuia tsxectu. [lepBas kocMuieckas ckopocTb. Bec
o Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHsI CKOJBKEHHUS W CWJIa TPEHUS IOKOS.
2.2.6 Koaddunment tpenus. Crna cOnpOTUBICHHS MPH JBWKSHUH Teja B )KUIKOCTH WIH
rase
2.2.7 [ToctynarenpHOE B BpamaTeabHOE IBIKEHHE a0COFOTHO TBEPIOTO TeJia
228 MoOMEHT cujibl OTHOCUTENIBHO OCH BpaieHus. [lnedo cuibl. YcioBus paBHOBECHS
o tBépaoro tena B UCO
2.2.9 Texuuyeckne ycTpoiicTBa: MOAIIAITHIKH, IBI)KEHIE HCKYCCTBEHHBIX CITyTHUKOB
[paktudeckue padboTel. V3ydenne nBIbKeHHs Opycka IO HAaKJIOHHOH IUIOCKOCTH
MO NIEHCTBHEM HECKONBKUX CHi. lccienoBaHwe 3aBHCHMOCTH CHIJI YIIPYTOCTH,
2.2.10 BO3HHUKAIOUINX B JeOPMHUPYEMON MPYKUHE U PE3UHOBOM 00pasile, OT BETUYUHBI
ux nedopmarmu. MccrnenoBanue ycinoBUi paBHOBECHS TBEPAOTO Tella, UMEIOIETO
0Ch BpAIICHUS
3AKOHbBI COXPAHEHN S B MEXAHUKE
231 Nmnynbc MaTepuaabHON TOYKH, CUCTEMBbl MAaTEePUAIBHBIX TOUeK. VIMIyJIbC CHIIBI
h U3MeHEHHe UMITyIIbCa Tela
2.3.2 3akoH coxpaneHus umiyiabca B UCO. PeakTuBHOE IBHKECHHE
2.3.3 Pabota crst
2.3.4 MouHOCTh CUIIBI
935 Kunernueckas SHEeprus MaTepUaJIbHOU TOYKH. Teopema
o 0 KUHETHYECKON JHEPTUM
23 236 [MoteHnmanbHas sHeprus. [loTeHIMANbHAS SHEPrHsl YOPYro AeGOpMHUPOBAHHON
npyxuHsbl. [loTeHIManpHas SHEPTHs Tena BOJIN3U MOBEPXHOCTH 3eMITH
[NoreHnmanpHBIe U HETIOTEHIIMATBHBIE CHITBL. CBSI3b PaOOTHl HETIOTECHIIHATLHBIX CHIT
2.3.7 C U3MEHEHHEM MEXaHHYEeCKOH OJHEprMH CUCTEMBI TeJl. 3aKOH COXpaHEHHS
MEXaHUYECKOH dHEPruu
2.3.8 Ynupyrue u Heynpyrue CTOJIKHOBEHHS
939 TexHudeckue yCTPONCTBA: IBWKEHHE PAKET, BOAOMET, KOIEp, IpYKMHHBINA
MUCTOJIET
2310 [IpakTrueckue paboThl. M3ydeHHe CBSI3U CKOPOCTEH TeN MpH HEYNPYroMm yaape.
A WccnenoBanue cBsi3u pabOTHI CHITBI C K3MEHEHHEM MEXaHUYECKOW YHEPTUH Teja
3 MOJIEKVYIJISIPHA S ®U3UKA 1 TEPMOJJUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUN
311 OCHOBHBIE TIOJIOXKEHHUS MOJEKYJISPHO-KHUHETHYECKO Teopuu. bBpoyHoBCKoe
o newkenne. uddy3us. Xapakrep IBIKCHUS U B3aUMOACHCTBHS YaCTHUI] BEIIECTBA
312 Mogenu CTpoeHHs Ta30B, KHIAKOCTEH M TBEPABIX TelN U OOBICHEHHE CBOMCTB
3.1 o BEIECTBA HA OCHOBE 3THUX MOJEJeH
3.1.3 Macca monekyn. Komudecto Beniectsa. [TocTossHHas ABorajpo
3.14 Tennosoe paBHOBecue. Temnepatypa u e€ n3mepenune. llkana temneparyp Llenscus
315 Mopnenp uaeansHoro raza. OCHOBHOE YPaBHEHHE MOJEKYJISPHO-KMHETHUECKOM

TCOPHHU UACATIBHOI'O Ira3a
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316 AOCOJFOTHAsI TemIieparypa Kak Mepa CpelHeld KHHETHYECKOW 3HEPTHHU TEIIOBOTO
o JBIKeHHs yacTull rasa. [llkana temneparyp Kenbpuna
3.1.7 VYpasuenue Knanelipona — Menzaeneesa. 3axkoH /lanbToHa
318 l"a3oBbie 3akoHBI. M3omporiecchl B WAEaIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
o BElIECTBA: U30TEPMa, U30X0pa, U300apa
3.1.9 TexHUYeCKHe YCTPOCTBA: TEPMOMETP, OapoMeTp
3110 [IpakTrueckue paboThl. I3MepeHne Macchl BO3AyXa B KJIACCHOW KOMHATE.
- HccnenoBanue 3aBUCIMOCTH MEXIY ITapaMeTpaMH COCTOSHHS Pa3peKEHHOTO Ta3a
OCHOBbI TEPMOANMHAMUWKH
391 TepmonuHamMudeckass cHUCTeMa. BHYTpeHHssI JHEPrust TEPMOIUHAMUYCCKON
o CHCTEMBI U CIIOCOOBI €€ M3MEHEHHUS
329 KommaectBo TemioTel u pabota. BHyTpeHHss sHEPrHsl OAHOATOMHOTO HWACANEHOTO
- rasa
Bunpl Temnmonepeadn: TEIUIONPOBOTHOCTD, KOHBEKIHS, U3IyIeHHE. TermoéMKoCTh
3.2.3 Tena. YjaenpHas TEIDIOEMKOCTh BemlecTBa. Pacdyér KoimdyecTBa TEIIOTHI IPH
TerJIonepeaaye
32 304 IlepBriii 3aK0H TepMoAMHAMUKH. [IpuMeHeHne MepBOro 3aK0Ha TEPMOAMHAMUKHU K
' - usonpoueccam. ['paduueckas HHTepIpeTanus paboThl ra3a
TernoBele MamuHbL [IpuHIMNBT HelcTBUS TemmoBBIX MamuH. [IpeoOpazoBanus
3.25 SHEPrUM B TEIUIOBBIX MamnHax. Koadduiment noie3Horo aevicteus (naitee — KI1/1)
teruioBol MamuHsl. [uxi Kapuo u ero KITJI
326 Bropoii 3akoH TepMoanHamMuki. HeoOpatumocTs mporieccoB B pupoje. TerioBkie
o IBUTATEIH. DKOJOTUIECKUE MTPOOIEMBI TETTIOOHEPTETHKU
397 TexHu4eckne  YCTpOMCTBa: ABUTATENIb ~ BHYTPEHHETO  CrOpaHHs,  OBITOBOM
o XOJIOAMIIBLHUK, KOHIUIHOHED
3.2.8 [Ipaktuueckue padboTsl. VizmMepeHue yaeabHOM TemI0EMKOCTH
ATPEI'ATHBIE COCTOSIHMA BEHIECBA. ®A30BBIE ITEPEXO/IbI
331 [TapooOpa3oBanne u KoHjeHcanus. McmapeHue u KumeHue. YJenbHas TerUioTa
o mapooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATYPHI KUTICHHS OT JaBICHHUS
3.3.2 AOGCOMIOTHASI 1 OTHOCUTENbHAS BIAXKHOCTH BO3AyxXa. HackleHHbIi map
333 Teépmoe Temo. Kpucrammmyeckue u amopdHble Tella. AHHU30TPONHS CBOKMCTB
o KpucTawioB. JKunkue kpuctamisl. CoBpeMEHHBIE MaTepHAaIbl
33 3.34 [InaBneHue u kpucTauTH3anus. Y AeibHas TeIutoTa miaBicHus. CyOnuManus
3.35 YpaBHEHHE TEIIOBOTO OajaHca
TexHUYeCKre YCTPOWCTBA: TUTPOMETP M TICHXPOMETpP, KAIOPHMETP, TEXHOJIOTHH
3.3.6 MONMYYEHUs] COBPEMECHHBIX MAaTEepPHajOB, B TOM YHCJIEC HAHOMAaTepUAlOB, U
HAHOTEXHOJIOINHU
3.3.7 [paktudeckue paboTsl. Vi3MepeHne BIIaXKHOCTH BO3AyXa
4 DJIEKTPOJJMHAMUKA
QJIEKTPOCTATUKA
4.1.1 OnexTpu3aius Tel. DIeKTPHUECKUi 3apsi. J[Ba BUga aIeKTPUUECKHX 3apsiioB
a1 412 [IpoBOgHUKH, TUIIEKTPUKH U MOTYIPOBOTHUKI
' 4.1.3 3aKOH COXPaHEHHUs NEKTPUUECKOTO 3apsiaa
414 B3aumogeiicteue 3apsanoB. 3akoH Kynona
4.1.5 Onektpudyeckoe Tmone. Hampspk€HHOCTH — 3nekTpudeckoro  mois.  [IpuHIwm
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Cynepno3uiiy. JIMHIN HanpsHKEHHOCTH 3JIEKTPHYECKOTO OIS
4.1.6 Pa6ota cun anekrpocratiueckoro mois. [lorennuan. PasHocTs moTeHIMANIOB
417 [IpoBogHWKM ¥ [OUANEKTPHKH B IOCTOSHHOM 3JeKTpuueckoMm moine. [u-
o ANEKTPUIECKas MPOHUIIAEMOCTh
418 Onekrpoémiocth. KoHgeHcaTop. ONeKTpOEMKOCTh IUIOCKOTO KOHZIEHcaTopa.
o DHeprus 3apsHkeHHOr0 KOHIEHCaTopa
419 TexHuyeckue  YCTPOHCTBA: 3MEKTPOCKOI,  JJEKTPOMETP,  DIEKTPOCTATHYECKAs
- 3aIInTa, 3a3eMIICHHE YIICKTPOIIPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYHHBIH IPUHTEP
4.1.10 [IpakTrueckue paboTsl. MI3MepeHue a1eKTpOEMKOCTH KOHIEHCATOpa
TIOCTOSHHBIN DJIEKTPUYECKHI TOK. TOKM B PA3JIMYHBIX CPEJIAX
421 VYCIoBHSL CYIIECTBOBAHUS MOCTOSHHOTO JJICKTPUYECKOr0 TOKa. MCTOYHHMKH TOKa.
o Cuna Toka. [TocTOSHHBIH TOK
4.2.2 Hampspkenue. 3akon Oma A5 y9acTka Henu
4.2.3 DNeKTpUYeCcKOe CONPOTHBIICHHE. Y IeIIbHOE CONIPOTHBIICHHE BEIIECTBA
4.2.4 [MocnenosatenbHOE, MAPATLIEIIEHOE, CMEIIAHHOE COSTMHCHUE TPOBOTHUKOB
4.2.5 Pabora snektpuyeckoro Toka. 3akoH J[xoyns — Jlenna
4.2.6 MomIHOCTE 3JIEKTPUYECKOTO TOKA
aneKTpoaBrKymas cuina (zanee — 3/{C) u BHyTpEeHHEE CONPOTHBICHAE HCTOYHUKA
4.2.7 Toka. 3akoH Oma i1 MONHOM (3aMKHYTOM) syekTpuueckoil nemnu. KopoTkoe
3aMBIKaHUEC
428 OJNEeKTpOHHAs TMPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCHMOCTH COIPOTHUBIICHUS
o METAaJIIOB OT TeMmeparypsl. CBEpXIIPOBOAMMOCTh
4.2 429 OnexTpudeckuil TOK B Bakyyme. CBOMCTBa 3JIEKTPOHHBIX ITyYKOB
421 [MonmynpoBoguuku. CoOCTBEHHast M MPUMECHAs! IIPOBOAMMOCTE MOJIYIPOBOAHUKOB.
210 CaoiicTBa p-N mepexoza. I1oIynpoBoJHUKOBIE TPHOOPHI
4211 ONEeKTpUYECKUH TOK B  DJICKTPOJHUTAX. JCKTPOJUTHYECCKAs  JUCCOIUAIIUSL.
o DJIEKTPOIIHU3
4912 OnexTpuyeckuil TOK B razax. CaMOCTOSITENbHBI W HECAMOCTOSATENBHBIN pa3psil.
o PasiuuHbIE THIIBI CAMOCTOATENBLHOTO paspsaaa. Momnus. [nasma
TexHuyeckne YCTpOWUCTBA: aMIIEPMETP, BOJBTMETP, PEOCTAT, HCTOYHUKU TOKa,
4213 3JIEKTPOHArPEBATEIIbHBIE TPHOOPHI, ITCKTPOOCBETUTEIBHBIC MPUOOPHI, TEPMOMETP
o CONPOTHUBJICHUS,  BaKyyMHBIH  JHOA, TEPMHUCTOPHI MU (DOTOPE3UCTOPHI,
MOIYIPOBOAHUKOBEIH MO, TalbBAaHUKA
[pakrudeckue paboTsl. M3ydeHne CMEIIaHHOTO COCAMHEHHS PE3UCTOPOB.
4.2.14
Usmepenne DOJIC wucTOYHWKA TOKAa W €r0 BHYTPEHHETO COIPOTHBICHHS.
Habmonenue siekrponusa
11 KJIACC
Kon
KOII npoBepsaAEMoOro HpOBepﬂeMbIe 3JIEMEHTDBI COACPKAHUA
pasnea 3JIEMEeHTa
4 QJIEKTPOJJMHAMUKA
43 MATHUTHOE M[OJIE. 9JIEKTPOMATHUTHASI MHAVKIIWUA
' 43.1 ITocTostuabie MaruuThl. B3anmomeicTBHE ITIOCTOSTHHBIX MArHUTOB
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MaruutHoe none. Bekrop MaruutHol nuaykuuu. [Ipunnun cynepnosunun. JInaum
4.3.2 MarHuTHOH MHAykuuu. KapTuHa MuHUI MarHUTHON MHIYKLIUH IONS MOCTOSHHBIX
MarHUTOB
MarnuTtHoe nojie MpoBOJHUKA ¢ TOKOM. KapTHHa JUHMI OIS JUIMHHOTO MPSIMOTO
4.3.3 MPOBOJHMKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHMKA, KATYUIKU C TOKOM. OIBIT
Opcrena. B3aumoaelicTBre MpOBOJHUKOB C TOKOM
434 Cuna Amniepa, e€ MOyJIb U HaIllpaBJICHUE
435 Cuna Jlopenua, e€ Momynbp U HampaBieHue. [[BrkeHHe 3apsHKeHHOW YaCTHIBI B
o OJIHOPOJHOM MarHUTHOM noje. Pabota cunsl JIopeHna
4.3.6 SIBneHmne PIEKTPOMAarHUTHON UHAYKIINA
4.3.7 IToTok BekTOpa MarHUTHON MHIYKIIUU
4.3.8 O/J1C unayknuu. 3aKoH 3JIeKTpoMarHuTHON nHayknu dapaies
439 Buxpepoe snexrpuueckoe mone. I[C WHAYKIUU B MPOBOAHHUKE, ABMKYILEMCS
o MOCTYIATEFHO B OJHOPOJHOM MAaTHUTHOM TIOJIE
4.3.10 [Tpasuio Jlenna
43.11 NuayxtuBHOCTE. SBNeHne camouHaykiun. 3/1C caMOMHYKIIHA
4.3.12 OHeprus MarHUTHOT'O MOJISt KATYIIKH ¢ TOKOM
4.3.13 ONeKTpOMarHuTHOE ToJIe
4314 Texumdeckue YCTpOICTBA: TOCTOSTHHBIE MAarHuTH, AIIEKTPOMATHUTHI,
o AIIEKTPOABUTATEND, YCKOPUTEIH dJIEMEHTaPHBIX YaCTHII, HHIYKIIMOHHAS TIeYb
ITpaktuueckue paboThl. M3ydeHHe MAarHUTHOTO MO KAaTyIIKH C  TOKOM.
4.3.15 HccnenoBanue neiicTBUS TOCTOSIHHOTO MarHNUTa Ha paMKy ¢ TOKoM. MccienoBanue
SIBIICHUS DJIEKTPOMAarHUTHON HHAYKIAN
5 KOJIEBAHIA U BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEFAHUA
511 KonebarenvHast cuctema. CBobGomHble KoneOaHus. ['apMoHMUYeckue KoJeOaHus.
o Iepuon, 4acToTa, aMIIMTya u hasa Konedanuii
512 IpyxuHHBIH MasTHUK. MaTeMaTH4eCKUil MasiTHUK
513 YpaBHeHUE TapMOHUYECKHUX KOJICOaHHH. Kunemarudaeckoe
o U TUHAMHYECKOE OMICAaHNE KONeOATEIHLHOTO ABIDKCHIUS
ITpeBpamenue »HEpPruM NpPH TapMOHMYECKUX KojeOaHusAX. CBs3b aMIUTUTY/BI
514 KoJIeOaHW WMCXOJHON BEJIIMYMHBI C aMIUIUTYyJaMU KoJieOaHWH e€ CKOpOCTH |
YCKOPEHUsI
KonebarenbHblit KOHTYp. CBOOOIHBIE JIIEKTPOMAarHUTHBIE KOIEOAaHNs B UI€aIbHOM
51 515 KOJIeOaTeTLHOM KOHTYpe. AHayorus MEXIY MeXaHUYECKUMHU u
3JIEKTPOMAarHUTHBIMHU KoJiebanusmu. @opmyna Tomcona
516 3aKOH COXpaHEHHs 3HEPTUH B HICATFHOM K0JIe0aTeIbHOM KOHTYpe
517 Bremyxnennsle MexaHudeckne KoneOaHus. Pesonanc. PesoHaHcHas kpuBas.
o BrIHy>KI€HHBIC SIEKTPOMAarHUTHBIC KOCOAHMSL.
518 IlepemenHblii TOk. CHHYCOMJAJIbHBIM IEPEMEHHBIH TOK.
519 MoIHOCTh NEPEMEHHOIO TOKA. AMIUIUTYJHOE U JEHCTByIOlLIEEe 3HAYEHUE CHIIBI
o TOKa W HANPSDKEHUS
Tpancdopmarop. IlpomsBoncTtBo, mepemada W TOTPeOIEHHE BIEKTPUICCKOM
5.1.10 SHEpPruu. OKOJOTMYECKUE PUCKH IMPH IMPOU3BOJICTBE 3IEKTPUUECKOM SHEpruu.

KynLTypa HCIIOJIb30BaHUS DJICKTPOOHEPT U B MOBCEHEBHOM KU3HU
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5111 TexHuueckne  ycTpoiicTBa: ceficMorpad,  SNMEKTPUYECKHMH  3BOHOK,  JIMHHUH
JJIeKTpoNepenay
[IpakTrueckue paboThl. MccnenoBanrue 3aBUCUMOCTH TIEPHOIa MAJIbIX KOJIeOaHWH
5.1.12 rpy3a Ha HUTHU OT JUIMHBI HUTU U Macchl rpy3a. McciiegoBaHue NepeMeHHOro ToKa B
IeTTN 13 TI0CIIeI0OBATENIbHO COSIMHEHHBIX KOHAGHCATOPA, KATYIIKH U PE3UCTOpa
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHbI
591 MexaHnyeckue BOJIHBI, ycioBHS pacnpocTpaHeHus. [lepumon.  Ckopocts
o pacripocTpaHeHHs U JUINHA BOJHEL. [lonepednsie 1 IpoI0NbHBIE BOIHBI
522 Wurepbepennys u audppakuus MEXaHUIECKHX BOJTH
5.2.3 3Byk. CKOpOCTh 3ByKa. [ poMKOCTB 3BYyKa. BeicoTa ToHa. TemOp 3Byka
594 OJeKTpOMarHWTHbIE BOJHBL YCIOBHS H3IYYEHHS ODIEKTPOMArHUTHBIX BOJIH.
o Bsanmuas opuenTanus BekTopoB E, B 1 v B 21eKTpoMarauTHOH BOJHE B BaKyyMe
52 595 CBolicTBa DJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, IPEIOMIICHHE, ITOJISpU3aLus,
nmudpakiust, naTepdeperus. CKopocTh AIEKTPOMAarHUTHBIX BOJIH
526 Illkama 5JEKTPOMarHUTHBIX BOJH. [IpHMEHeHHE OJIEKTPOMarHUTHBIX BOJIH B
o TEXHUKE U OBITY
597 [MpuHIMIBL pagWoCBS3W W TENEBUACHHA. Pamuonokanus. DIEKTPOMarHUTHOE
o 3arpsi3HEHHE OKPY)KaIOILEeH Cpe/ibl
TexHmueckne  yCTPOWCTBA: My3bIKANGHBIE ~ WHCTPYMEHTHI,  yIBTPa3BYKOBas
5.2.8 JIMATHOCTHKA B TEXHUKE W MEAWIIMHE, pajap, PaIuolnpruéMHUK, TEIICBU30p, aHTCHHA,
tesnedpoH, CBU-neun
OIITHUKA
531 [IpsmonuHeitHOE pacpoCTpaHEHUE CBETa B OJHOPOHOM cpeae. JIyd cBeTa
532 OTtpaxeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHre n300pakeHH B HIOCKOM
3epKajie
533 Ipenmomienre  cBeTa. 3aKOHBI  MpEJIOMJICHUS  CBeTa. AOCOJIFOTHBIM  MTOKa3aTellb
o TIPEITOMIICHHS
534 IlonmHoe BHyTpeHHee oTpakeHye. [IpenenbHblil yrol HOJHOrO BHYTPEHHETO OTPAXKEHUS
5.35 Jucnepcust cBera. CrioxkHBINA cocTaB Oenoro ceera. I[Ber
CoOuparomue u paccenBaronme JTUH3BL. ToHKas nuH3a. DOKyCHOE paccTosHEE H
5.3.6 ONTHYECKas CHJa TOHKOW JHMH3BI. [locTpoeHHWe W300paKeHHH B COOMpAOIUX W
pacceuBaronux JuH3ax. @opmyna TOHKOH JIUH3BL. YBEIMUYEHHUE, 1aBAEMOE JIMH30U
5.3 5.3.7 ITpenesnpl NPUMEHUMOCTH T€OMETPUIECKOM OMITHKU
Wntepdepenist  ceera. KorepeHTHBIE HMCTOYHUKH. YCIOBUS  HAOIMIONCHMS
5338 MaKCHMyMOB M MHHHMYMOB B MHTEp(EpEHIIMOHHONW KapTHHE OT JIBYX CHH(a3HBIX
KOTePEHTHBIX HCTOYHUKOB
Hdudpaxmms csera. Jludpaknuonnas pemeéTka. YciloBHe HAOMIONCHUS TIABHBIX
539 MaKCHUMyMOB TIpH TIaieHUM MOHOXPOMAaTHYEeCKOTO CBeTa Ha JU(PAKIHOHHYIO
pemeéTKy
5.3.10 IMonsipuzanus ceera
5311 TexHuueckne ycTpoiicTBa: OUKH, Jyma, (oToanmapar, MPOSKIMOHHBIM ammapar,
o MHKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PPAKLIHOHHAS PEIETKA, OJSPOUT
5312 IIpakTnyeckne paboThl. M3Mepenne mokaszatens mnpenomieHus. MccrenoBanue
o CBOWCTB n300paxkeHuil B muH3ax. Habmronenue aucnepcuu ceera
5 DJIEMEHTHI CIELIMAJIBHOM TEOPUU OTHOCUTEJIbBHOCTH

6.1

FpaHI/IIH:I MPUMCHUMOCTHU KJIACCUYECKOM  MEXaHHKH. HOCTYJ'IaTI:I TEOpHUU




Kon

Kon NpoBepsaeMoro IIpoBepsieMble 31€eMEHTHI COAEPKAHUSA
pasaena 3JIeMEHTAa
OTHOCUTEIBHOCTU: HHBAPUAHTHOCTb MOJYJISL CKOPOCTU CBETa B BaKyyMe, IIPHUHIIUII
OTHOCHUTEJIBHOCTH DHUHIITEeHHA
6.2 OTHOCHUTETFHOCTh OJHOBPEMEHHOCTH. 3aMeIeHIE BPEMEHH U COKpAICHHUE ITHHBI
6.3 DHeprus ¥ UMITYJIbC CBOOOIHON YaCTHIIBI
6.4 CBsi3b Macchl € JHEprueil U HMITyJIbCOM CBOOOJHOHN YacTHLbL. DHEPrust MOKos
CcBOOOJHOM YacTHIIBI
7 KBAHTOBAS ®U3NKA
SJIEMEHTBI KBAHTOBOW OIITUKH
711 ®oronpl. Gopmyna [Inanka cBsi3u 3HEpruM (POTOHA C €ro YacTOTOH. DHeprus u
UMITYJIbC PoTOHA
712 OtkpeiTne u wuccienoBanue Qorodpdexra. Ombitel A.I. CroneroBa. 3aKOHBI
doroadderTa
71 7.1.3 YpaBuenue DifHmreitHa aist poroadexra. «KpacHas rpanunay Gotorddexra
714 Jasnenue ceeta. Onbitel I1.H. JleGeneBa
7.15 XHUMUYECKOE IEHCTBHUE CBETA
716 TexHuueckue ycrTpoiicTBa: poTosneMeHT, (oTomaTuuK, CoNHe4Has Oarapes,
CBETOANON
CTPOEHUME ATOMA
791 Mogens atoma TomcoHa. OnbITel Pesepdopaa o uccieoBaHnI0 CTPOSHUS aTOMa.
ITnanerapHas MoJeNb aToMa
IToctynatsl bopa. U3nydenue u moriomieHue (POTOHOB IIPU NEPEXOAE aToMa ¢
7.2.2 OJIHOTO YPOBHS PHEPrHM Ha Apyroil. Buabl cnexktpoB. CrekTp ypoBHEH »HEpruu
aToMa BOJIOpoJia
72 793 BonnoBele cBolictBa uyactun. Boaasl ae bpoiuia.  KopnyckyiaspHo-BOIHOBOM
TyanusM. Jludpaknus 3JeKTPOHOB Ha KpHCTa/lIax
7.24 CIoHTaHHOE M BEIHYKACHHOE H3ITyUIeHHE. Y CTPOMCTBO U MIPHUHIHII pabOTHI Ja3epa
795 TexHUYEeCKHE  yCTPOHCTBA: CIIEKTPAbHBIA  aHau3  (CIEKTPOCKOI),  Jasep,
KBaHTOBBIH KOMIIBIOTED
7.2.6 ITpaktuueckue padboTsl. HaOmoneHre THHERYaToro CreKTpa
ATOMHOE AJPO
7.3.1 Mertonb! HaOMIOACHUS U PETUCTPAIIMN 3JIEMEHTAPHBIX YaCTHIL
OTtkpeiTHEe paanoakTUBHOCTH. OnbITE  Pesepdopma mo ompemeneHHIo cocTaBa
7.3.2 pagroakTUBHOTO M3mydeHus. CBOWCTBa anmb(da-, 6era-, raMMa-u3ydeHus. Bimsane
PaaMOaKTUBHOCTH Ha SKUBBIC OPTaHU3MBI
733 OTkpeiTHE TPOTOHa U HeWTpoHa. Hyxionnas wmomens supa [erizenOepra —
Wpanenko. 3apsan siapa. MaccoBoe unco sjpa. M3otomns
23 734 Anbga-pacrian. DNEeKTpOHHBIH M TO3UTPOHHBIH Oera-pacmazn. ['amma-msmydenue.
' 3aKoH paJruoaKTHUBHOTO pacmaia
7.35 OHeprus CBsI3M HYKJIOHOB B siape. Snepubie cubl. Jedekt maccl sapa
7.3.6 Snepuble peakuuu. JleqeHue U CUHTE3 aep
737 Snepubiit peaktop. TepmosinepHbiii cunTe3. [IpoGiieMbl U MEpPCEKTUBBI AAEPHOM
SHEPreTUKU. DKOJIOTMYECKHUE aCIIEKThI SIEPHON JHEPIreTUKU
738 OnemeHTapHble  uyacTUlbl.  OTKpbiTHEe — NO3UTpoHA.  DyHIaMeHTalIbHbIE
B3aUMOJCHUCTBHUS
7.3.9 TexHUYecKkne YCTpOWCTBA: JO3MMETP, Kamepa BUIIbCOHA, SIIEPHBIM pPeakTop,




Kon

Kon NnpoBepAeMOro IIpoBepsiemble 3JIeMEHTbI COIePKAHUSA
pa3zaeiia 3JIeMeHTa
aToMHas 6omba
2310 [Ipaktuueckne  pabotel. MccmemoBanne  TpekoB — 4acTul (IO TOTOBBIM
o dororpadusim)
OJIEMEHTBI ACTPO®U3NKN
8.1 Bun 38é3mH0T0 HeOa. Co3Be3aus, ipKue 3BE3/IbI, IUTAHETHI, NX BUIAUMOE JBM)KCHUE
8.2 Conneunas cuctema. [lmanetsl 3eMHO# rpynmnbl. [ImaHeTbI-TUTaHTHI U UX CITYTHUKH,
' KapJIMKOBBIE IU1aHeThl. Masble Tena ConHEeYHON CUCTEMBI
8.3 Counnrie, potocdepa u atmochepa. CoHeUHass aKTHBHOCTh
8.4 Uctounuk sueprun CoiHIA U 3BE3]
3BE3/IbI, KX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETUMOCTb, PAJNYC, TEMIIEpaTypa, ux
8.5 B3aMMOCBs3b. JlparpaMMa «CHEeKTpaJbHBIM KIAacC — CBETHMOCTB». 3BE3MBI TIABHOM
' MIOCIIEIOBATENbHOCTU. 3aBUCHMOCTb «MAacca — CBETHMOCTb» Ui 3BE3N TJIABHOW
TMOCIIEI0BATENbHOCTH
8 8.6 Buytpennee ctpoenue 3BE3n. CoBpeMeHHblE NPEICTABICHUS O NPOUCXOXKIEHUH U
' sBomoy CoNHIa U 3BE3]T. DTAIIbI KU3HHU 3BE3]]
Mneunstii Ilyre — wnama [anmaktuka. CrouwpansHast cTpykTypa [amakTukw,
8.7 pacmpeneneHue 3BE31, ra3a u meutn. [lonoxxenne u aBmwxkenne ConHna B ['anakTuke.
[Tnockas u cepuyeckas noacuctemMs! I anakTHKH
8.8 Tumnsl ramakTuk. PaguoranakTuky 1 kBazapsl. UEpHBIE ABIPHI B SAPaX TATAKTUK
Bcenennas. Pacmmpenune Bcenennoil. 3axon Xa0b6na. Pasberanme rajnakTuk.
8.9 Bospact u pamnyc Bcemennoit, Tteopuss bompmioro B3peiBa. Mogens «ropsaeit
Bcenennoit». PenukroBoe nzmydenue
8.10 MacmtabHas cTpykTrypa Bcenennoil. Meraranaktika. HepeméHable npoOaeMsl

ACTPOHOMUH
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