MUHUCTEPCTBO ITPOCBENIEHUSI POCCUIICKOW ®EJNEPALIAN

MunectepcTBo o6pazoBanus u Haykn Pecny6auku Taraperan
MyHHIHNAIBLHOE Ka3eHHOe yupesxaenue ""KomuTer 3eMelbHbIX U
HMYIIeCTBEHHBbIX OTHOMeHUH M cnoHUTEeIbHOT0 KOMUTETa
MyHHIHNAJbHOTo o6pa3oBanus r.Kazann"

MBOY "llIkoaa Nel27"

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO

Pykosoaurens [IIMO 3amecTtutens gupekTopa  JIUpeKTop MBOY
A no YP : "H_IKOJI"aNQLZﬁ

7 7//
Pycckona JL.I'. ///Qu;ﬂf L
Iipukas Ne262/c or «28» 08 Myxameriunaa A 1L Depédontona @ A.
V23T Tpuxas Ne262/c ot «28» 08 IMpuxa3 Ne262/c ot «28» 08
2023 r. 2023 1.
PABOYAS TIPOT'PAMMA
(ID 681121)

yue6Horo npeamera «®u3nka. bazoBbiii ypoBeHb»

i o6yuaroruxcst 10-11 knaccoB

Kaszauns 2023

JNeKTPOHHbLIN A4OKYMeHT nepegaH vyepes onepatopa 340 3A0 "TakcHeT" Cp, 14 des 2024 19:33:57 MCK
NoeHTnodnkaTop gokymeHTa aac179e6-97f5-4515-9¢17-340e052a280c CrpaHuua 113 55



MMOACHUTEJBHAA 3AIINCKA

I[Iporpamma mo ¢Qus3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUM M TpeOoBaHHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOW 0Opa3oBaTelbHOM mporpammbl, mnpeacraBieHHbix B DI'OC
COO, a Takxe c yd€rom denepaibHol pabodeil TporpaMmbl BOCIUTAHUS U
KOHIICTIINU TIpenofaBaHusl yueOHoro mpenmera «DPusmka» B 0Opa30BaTEIbHBIX
OpraHu3aLusIX Poccniickon denepanum, peann3yromux OCHOBHbIE
oOpa3oBaresibHbIE TPOTPAMMBI.

CopepxaHue mporpaMMbl MO (PU3MKE HampaBiIeHO Ha (GOPMHUPOBAHHUE
€CTECTBEHHO-HAyYHOU KapTHUHbl Mupa oOyvarommuxcss 10—11 knaccoB mnpu
o0yueHuH ux pu3uke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-ESITEILHOCTHOTO
noaxona. IIporpamma no ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, IIPEJIMETHBIM M MeETalpeIMETHbIM pe3yjbTaTam
00y4eHHMs, a TaK)KE€ YUYMThIBA€T HEOOXOJAUMOCTh pEaM3allUM MEXIPEIMETHBIX
CBs3ell (DU3MKU C €CTECTBEHHO-HAyYHBIMH Y4Ye€OHbIMU TIpeaMeTamMu. B Hel
OTIPENICNISIFOTCSI OCHOBHBIC NI M3y4eHUs] (PU3MKU Ha ypPOBHE CPEIHEro OOIIero
00pa3oBaHUsl, IUNIAHUPYEMBIEC PE3yJIbTaThl OCBOSHHSI Kypca (U3MKH: JIMIHOCTHHIC,
MeTarpeAMETHbBIC, IPeAMETHBIC (Ha 0a30BOM ypPOBHE).

[Iporpamma 1o (pusmKe BKIIFOUAECT:

e IUIAaHUPYEMBbIE Pe3yIbTaTbl OCBOCHHS Kypca ¢u3nku Ha 6a30BOM YpOBHE, B

TOM YHCJI€ IPEAMETHBIC PEe3yJIbTAaThI 110 TOJIaM O0yUYCHMUS;

e cojzepkaHue yueOHoro npeamMeTa «Pusnka» mo rogaMm oOydeHusl.

duszmka Kak Hayka O HauOoliee OONIIMX 3aKOHAX MPHUPOJIbI, BBICTyIas B
KayecTBE y4eOHOro ImpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJl B CUCTEMY
3HaHU# 00 okpyxaromiem mupe. LIIKonbHbBIN Kypc GU3HUKH — CUCTEMOOOpa3yIOIIH
JJISI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, NOCKOIBKY (PM3UYECKHE 3aKOHBI
JIe)KaT B OCHOBE TIPOILIECCOB U SIBJICHUM, H3y4yaeMbIX XHUMHUEH, OHOJIOTHEH,
¢uznueckori reorpadueli M acTpoHOMHEH. VICIOJNB30BaHWE W AKTHBHOC
NpUMeHeHne (U3NYECKUX 3HAHUW  OIpeneNsieT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHI B cdepe DIHEPreTUKH, TPaHCHOPTa, OCBOCHUS
KOCMOCa, TOJIYyYEHHSI HOBBIX MaTE€pPHAJIOB C 33JaHHBIMH CBOWCTBAMH W JIPYTHX.
N3yuenue ¢U3UKH BHOCHUT OCHOBHOM BKJIaJd B (POPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpa OOydYaroluxcs, B (OpMHUpPOBAHHE YMEHUH IPUMEHSTH
HayY4YHBIH METOJ ITO3HAHUS IPHU BBIIIOJIHEHUHU UMH YUYEOHBIX M CCIIEIOBAaHUM.

B ocHoBy Kkypca ¢u3uku st YpOBHSI CpelHEro oobmiero ooOpa3oBaHUS
MOJIOKEH PsJ HIeH, KOTOpPhIE MOXXHO paccMaTpyUBaTh KaK MPUHLUMUIBI €ro
MOCTPOCHHUS.
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Hoess yenocmnocmu. B COOTBETCTBUM C HEM KypcC SIBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCEX pa3AeioB (PU3MKH, BKIIFOUAET KaK
BOIIPOCHI KJIACCUUECKON, TAaK U COBPEMEHHOU (DU3UKHU.

Hoes cenepanuzayuu. B CcOOTBETCTBUM C HEW MaTepual Kypca (PU3UKHU
00BeIMHEH BOKPYr (Qusmueckux Teopuil. Benmymmm B Kypce sBiseTcs
(opmupoBaHHE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTE€pPHH, BEIIECTBE U
rnoJe.

Hoes ecymanumapuzayuu. EE peanuzanms TpearoyiaraeT HCIOJIb30BaHUE
TyMaHUTApHOTO TOTEeHUHajda (U3UYECKON HAyKH, OCMBICICHHE CBS3U DPa3BUTHUSA
¢bu3mkm Cc pa3BUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUYCCKUMU,
HPABCTBEHHBIMH U SKOJIOTHYECKUMU MpoOIeMamu.

Hoess npuxnaowuoii  nanpasiennocmu. Kypc ¢$usukm npenmornaraer
3HAKOMCTBO C HIUPOKHM KPYIrOM TEXHHUYECKHUX W TEXHOJIOTMYECKUX MPUIIOKCHUN
W3Yy4YEHHBIX TEOPUU U 3aKOHOB.

Hoes osronoeusayuu peanmsyeTcsi TOCPEACTBOM BBEICHUS DJIEMEHTOB
COZlep>KaHUsl, TIOCBSIIEHHBIX OKOJOTHYECKHM TMpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKA M TEXHOJOTHW, a TaKXKe OOCYXKICHUS
MpoOJIEM PAIMOHAIIBHOTO TIPUPOJIOTIOIB30BAHUS M SKOJIOTHYECKON 0€30IMacCHOCTH.

CTep>KHEBBIMU BJIEMEHTaMH Kypca (U3UKHM Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISIIOTCA (pusndeckue Tteopuu (popMUpOBaHUE MPEACTABICHUU O
CTPYKTYpE MOCTPOSHHST (PU3NUECKON TEOpHH, POl (PYyHAAMEHTAIBHBIX 3aKOHOB M
IPUHLIMUIOB B  COBPEMEHHBIX IIPEJICTABJIEHUSIX O IMpPUPOAE, TIpaHHULAX
IIPUMEHUMOCTH TEOpUM, [UJIsI ONHCAaHUs EeCTECTBEHHO-HAy4YHBIX SBJICHUM W
TIPOIIECCOB).

CuCTEeMHO-ICATEILHOCTHBI TOAX0] B Kypce (DH3UKH PealM3yeTCs MPEekKIIe
BCEro 3a CUET OpraHu3alli JKCIIEPUMEHTAIIBHOW JESITEIBbHOCTH OOYYarOIINXCS.
Jlmst  6a3zoBoro ypoBHsS Kypca (HU3UKA — OTO HMCHOJIB30BAaHUE CHUCTEMBI
(OpOHTANBHBIX KPATKOBPEMEHHBIX OKCIIEPUMEHTOB U J1a0OpaTOpHBIX pabor,
KOTOpbIE B IIporpamMme mno (pu3nke oObeAWHEHBI B OOIUI CIHUCOK YYSHUUYECKHUX
MPaKTHYECKUX PaboT. Brienenne B yka3aHHOM MepedHe J1abopaTopHBIX padoT,
MPOBOAVMBIX JJISI KOHTPOJS M OLEHKH, OCYIIECTBISICTCS YYaCTHHKAMU
00pa3oBaTEIBbHOTO IIpOLIECCa HCXOJAsl M3 OCOOEHHOCTEH IUIAHUPOBAHUS U
ocHamieHusi kabwHeta ((Qusuku. Ilpum »>TOoM oOecrieynBaeTcsi OBIIAJCHUE
00y4aroIIUMHUCS YMEHHUSIMH TIPOBOJAUTH KOCBEHHBIC W3MEPEHUS, WCCIICIOBAHMUS
3aBUCHUMOCTEN (PU3MYECKHX BEJIMYMH U IIOCTAHOBKY OIIBITOB II0 HPOBEPKE
MPEAI0KEHHBIX THITOTES.

Bonpiioe BHUMaHHWE YyHEnsieTCs PEHICHUIO PAacYETHBIX W KadyeCTBEHHBIX
3anad. [Ipm sToM misi pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJa4d C SIBHO
3alaHHON (PU3UIECKON MOJEIBIO, TTO3BOJISIONINE TPUMEHSITh N3yUY€HHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOr0 pasieia Kypca, TaK U WHTETrpUpYs 3HAHUS U3
pa3HbIX pa3nenioB. /s KaueCTBEHHBIX 3a7ay MPUOPUTETOM SIBIISIFOTCS 3a1aHUs HA
00BsICHEHHE TpOTEeKaHWs] (U3NUYECKUX SIBJICHUM M MPOIECCOB B OKpY>KaromIeH
KU3HU, TpeOyromue BbIOOpa (U3WYECKON MOJENH ISl CHUTyallud IPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIICUCHHIO YYEOHOTO TIpoliecca 0a30BBIM YpPOBEHb Kypca
(bu3uKHM Ha ypoBHE cpeaHero o0IIero 00pa3oBaHus JOJDKEH U3y4aThCsl B YCIIOBHSIX
MpeAMEeTHOr0 KabuHeTa (U3UKU WM B YCJIOBUSX HHTETPHUPOBAHHOIO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIa. B kaOuHeTe (HU3UKU JOJDKHO OBITh
HEOOX0IMMOEe JIabopaTopHOEe OOOpYyAOBaHUE ISl BBITIOJHEHUS YKAa3aHHBIX B
nporpamMmMe 1o (pu3HKe YUSeHUUYECKHUX MPAKTUUECKUX paboT M JEMOHCTPAIMOHHOE
o0opyZoBaHuE.

JemoncTpaunonHoe oOopynoBaHue (GOpMHUPYETCS B COOTBETCTBHH C
NPUHOUIIOM MHUHUMAQIBHOW JIOCTaTOYHOCTH W  OOECIEUMBAET ITOCTAaHOBKY
MEPEYNCIICHHBIX B TIporpaMme 10 (PU3UKE KIIOYEBBIX JIEMOHCTpAMN IS
WCCJICIOBAHMUSI  M3yYaeMbIX SIBICHUH W  TIPOLIECCOB, OMIUPHUYECKUX U
(byHIaMEHTaNBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHECHUHN.

JlaGopatopHoe 0O0OpyIOBaHWE I YYCHHUYECKHUX MPAKTHYSCKUX padboT
dbopmupyeTcsi B BUJIE TEMAaTHYSCKUX KOMIUIEKTOB M oOecreynBaeTcsi B pacuére
OJHOIO KOMIUIEKTa Ha JByX oOOyyamommxcsa. TemaThudeckue KOMIUICKTHI
71a00paTOPHOTO OO0OpPYIOBaHUS MOJHKHBI OBITh IOCTPOCHBI HAa KOMILJIEKCHOM
WCIIOJIb30BAaHNN AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaK)KEe KOMITHIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHAE IU(PPOBBIX Ta0OPATOPHIA.

OCHOBHBIMH TIETISIMHA U3y4eHUsI (GU3UKHU B 00111eM 0Opa30BaHHUU SIBIISTFOTCS:

e (QopMupoBaHME HHTEpECa W CTPEMJICHHUS OOYYaIOIIUXCS K HAYYHOMY
M3YyYCHHUIO TPUPOABI, PAa3BUTHE HX HMHTEIUICKTYalbHBIX W TBOPUYECKHUX
CITOCOOHOCTEN;

e pa3BUTHUE NPEACTABICHUNA O HAYYHOM METOJE MO3HAHMUA U (popMUpOBaHHUE
HCCJIEI0BATEIILCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHHSI KaK pe3yibTaTa HW3yYCHUS
OCHOB CTPOCHUSI MaTepru U (GyHIaMEHTAJIbHBIX 3aKOHOB (PU3HUKH;

e (dopMHpOBaHHE YMEHHI OOBSICHITH SBJICHHUS C HCIOJB30BAaHUEM
(U3NYECKNX 3HAHWHA M HAYYHBIX JJ0OKAa3aTEIbCTB;

e (opMHpOBaHHE TPEACTABICHUM O pOJM (PU3MKH ISl Pa3BUTHS IOPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JocTmwkenue 3TUX 1eneid o0ecrieunBaeTCsl PEIICHHEM CICAYIONIMX 3a/1ad B

MpolIecce U3yUeHUs Kypca (GU3UKN Ha YPOBHE CPEIHETO 001Iero oopa3oBaHUs:
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e mpuOOpeTeHue CUCTEMBI 3HAaHUU 00 o0mmx puzngeckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsIX, BKJIFOYast MEXaHHUKY,
MOJIEKYJIIPHYIO (U3UKY, DIJIEKTPOAWHAMHMKY, KBAHTOBYIO (HU3UKY U
SJIEMEHTHI aCTPOPHU3UKHU;

e (QopMupoBaHME YMEHUW TIPUMEHSTH TEOPETHYSCKUE 3HAHUS  JJIA
O0BACHEHUA (UBMYSCKUX SBJICHHH B TPUPOAE © IS HTPUHITHS
NPAKTUYECKUX PEIICHUN B MMOBCEIHEBHOM KU3HU;

e OCBOGHHME CHOCOOOB pELICHUs pPa3IMYHbIX 3aJa4 C SIBHO 3aJaHHOM
du3nyecKkod MOJENbIo, 3ajlad, MOJPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3maHue (PU3MIEeCKOr MOJEIH, aAeKBAaTHOW YCIIOBUSIM 33]1a9H;

e T[IOHMMaHHE (UMYECKUX OCHOB M NPHUHIMIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAaMHU CAMOCTOSITEJIbHOI'O IUJIAHUPOBAHUSI U IPOBEICHUS
(GU3NYECKUX SKCIEPUMEHTOB, aHajlnW3a W HWHTEpIpeTanuu WHQPOpMAaIUH,
OIpEeAEIIEHUS JIOCTOBEPHOCTH MOJIy4E€HHOTO pe3yJibTara;

e CO3JIaHUE YCJIOBUM JJII pa3BUTHS YMEHUU MPOEKTHO-UCCIIEAOBATEIBLCKOM,
TBOPYECKOMN JEITEIBHOCTH.

Ha wusydenme ¢usuku (0a30BbIA YpOBEHB) Ha YPOBHE CpPEIHEr0o OOIIEro
oOpa3zoBanust orBoautTcst 136 yacon: B 10 kimacce — 68 yacoB (2 yaca B HEEIIO), B
11 knacce — 68 gacoB (2 yaca B HEJEIIIO).

IIpennaraemeiii B mnporpamMme 1o (U3HUKE INE€pEeUYeHb J1aOOpaTOPHBIX U
MPAKTUYECKUX paboT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENIb JEJIae€T BBIOOD
MpOBEJeHUs J1abOpaTOPHBIX pabOT M ONBITOB C YYETOM MHJIMBUAYaIbHBIX
0COOEHHOCTEN 00YyUAIOIINXCS.
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COAEP)KAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®usnka u MeTOAbI HAYYHOI0 NMO3HAHUS

®dusznka — Hayka o npupone. Hayunble MeTOAbl MO3HAHUS OKPY’KAIOLIETO
Mupa. Posb dkcnmepuMeHTa YW TEOpPUH B NpOLECCe MO3HAHUS IMPUPOJBI.
DKCIepuMeHT B (pu3uKe.

MopnenupoBanue (U3UYECKUX SIBICHUN W TporeccoB. HaydHbie THIOTE3HI.
du3nyecKre 3aKOHbl U Teopuu. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpuHIUI COOTBETCTBUS.

Poms m MecTto ¢u3ukn B (POpMHUPOBAHMU COBPEMEHHOW HAYYHOW KapTHHBI
MHpa, B [IPAKTUYECKOMN NEATEIBHOCTH JIIOIAEH.

Hemoncmpayuu

Amnanoroseie u 1TU(PPOBBIE H3MEPUTENBHBIE TPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Paznen 2. MexaHuka

Tema 1. Kunemamuxa

Mexanunueckoe ABMKEHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHHUS.
Cucrema orcuéra. Tpaektopus.

[lepemenienue, CKOpOCTh (CpelHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOPEHHUE MAaTepHUaJIbHOM TOYKH, UX IPOEKIMM Ha OCH CHUCTEMBI KOOpAWHAT.
CrnoxxeHune nepeMenieHui U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSIMOJIWHEHHOE aBWKeHHE. | padukn
3aBUCHUMOCTH KOOpPAWHAT, CKOPOCTH, YCKOpPEHHUS, IIyTU W II€pEMEIICHUS
MaTepUAILHOU TOUKHU OT BPEMEHHU.

CBobOoaHOe TIazieHne. Y CKopeHue CBOOOTHOTO MaeHUsI.

KpuBonuneiinoe naBuxeHue. JIBUKeHHME  MaTepUaIbHOM  TOYKH  IIO
OKPYXHOCTH C ITIOCTOSSHHOW MO MOAYJIFO CKOPOCTBIO. YTJIOBAsI CKOPOCTh, JIMHEHMHAS
ckopocTs. [lepuon u yactora obpaiienus. LleHTpocTpemMuTenbHOe YCKOpPEHHE.

TexHuueckue ycTpoWCTBA U IPAKTUUECKOE TMPUMEHEHHUE: CHOUIAOMETP,
JIBUYKCHHUE CHApSIOB, [ICTTHBIE U PEMEHHBIE TIEPEIAUH.

HHemoncmpayuu

Mojienb cuCcTEMBI OTCUETA, WIIIOCTPALU KHUHEMATUYECKUX XapaKTEPHUCTUK
JIBUKCHUS.

[IpeoOpa3zoBaHue IBMIKEHHUI C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Tex B BO34yX€E U B PA3PEKEHHOM NPOCTPAHCTBE.

HaGmronenne nBwkeHWsT Teila, OPOMICHHOTO TIOJN YIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.
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N3mepenune yckopeHusi CBOOOHOTO MaJICHUS.

HanpasneHue ckopocTH IIpU ABUYKEHUU 110 OKPYKHOCTH.

Yuenuueckuii soxcnepumenm, nabopamophsie pabomuwi

N3ydyeHne HEepaBHOMEPHOIO JBMXKEHHS C LIEJIbIO OIpEACSIEHUs] MITHOBEHHOMU
CKOPOCTH.

HccnenoBaHue COOTHOLIEHHUST MEXIAY NYTSIMH, HPOWJACHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE pPaBHbIE IIPOMEXKYTKH BPEMEHU INIPU PaBHOYCKOPEHHOM
JIBUJKCHUHU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

HN3yuyenne nBuKeHUs 1IapruKa B BA3KOMW )KUIKOCTH.

N3yuenune nBwxeHUs Teia, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuruun  orHocurenbHOCTM  ['anunes.  IlepBeii 3akoH  HprOoTOHA.
MuepumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunuun cynepno3unuu cuia. Bropoi 3akoH HeroToHa
JUI MaTepuanbHOM TOUKHU. Tpetuit 3akoH HproTOHA [111 MaTepuanbHBIX TOUYEK.

3akoH BcemupHoro TtsarotreHus. Cuma Tsoxectd. IlepBas kKocMmuueckas
CKOpPOCTBb.

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

Tpenue. Bunsl Tpenus (1okosi, CKOIbXeHUs1, kaueHus1). Cumna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJILKEHHSI U cujla TpeHus nokosi. Koaddunuent tpenus.
Cuita conpoTHUBIIEHUS NIPU JIBU)KEHUHU TeJIA B )KUJIKOCTH WU rase.

ITocTynarenpHO€ U BpallaTeabHOE ABH)KEHHUE a0COJIIOTHO TBEPAOTO Tea.

MOMEHT CHJIbl OTHOCHUTEJIBHO OCH BpamieHusa. [lmedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TEIA.

TexHuyeckue ycTpolcTBa M MNPAKTUUYECKOE MNPUMEHEHHE: MNOIALIMITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITYTHHUKOB.

HHemoncmpayuu

SIBneHue nHepUuH.

CpaBHeHHE MacC B3aMMOJAEUCTBYIOLIUX TEJl.

Bropoii 3akon HeroTona.

HN3mepenue cuit.

CrnoxxeHue cui.

3aBHCUMOCTH CHJIBI YIPYTOCTHU OT Jie(hOpMaliu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U AJCHUH.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHUs TBEPAOTO Tesia. Busibl paBHOBeCHsS.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomol

N3zydenue nBmxeHust 6pycka 1o HaKJIOHHOW MJIOCKOCTH.
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HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pE3UHOBOM O0Opa3slie, OT ux JAedhopmMaliui.

HccnenoBanue yciaoBUM paBHOBECHUSI TBEPAOro Tejla, HUMEIOMIETO OCh
BpaICHUS.

Tema 3. 3axkonvl coxpanenus 6 mexanHuke

NMmynsc MaTepuallbHOW TOYKH (Tejia), CUCTEMBI MaTepHUAIbHBIX TOYECK.
NMmnynsCc cuiabl U U3MEHEHHE HUMITyJbCca Tejla. 3aKOH COXPAaHCHUS HUMITYJIbCA.
PeakTuBHOE OBUKEHUE.

PaGora cunbl. MOIITHOCTH CHITBI.

Kunerndueckass sHeprusi MaTepHajibHOM TOYKH. Teopema 00 W3MCHCHUH
KUHETUYECKOU DHEPIUU.

[TorennuanbHas SHEPTHsl. [lorennuanbHas SHEPTHUs yapyro
nedopmupoBanHoit  mpyxuHbl. [loTeHnmanpHas  SHEpruss  Tejda  BOJU3HU
IIOBEPXHOCTHU 3EMJIU.

[loTreHnnuanbHbIC u HEMOTEHI[MAaTbHbIE CUJIBL. CBs3b paboTsl
HEMOTEHIUAJbHBIX CHUJ C WU3MEHEHHMEM MEXaHWYECKOW JHEPruu CHUCTEMbI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKOU SHEPTUH.

Vrpyrue u HeyIpyTrrue CTOJIKHOBEHUS.

TexHUYeckue yCTpONCTBA M MPAKTUUECKOE TMPUMEHEHHUE: BOJOMET, KOMEP,
NPY>KUHHBIN MHUCTOJIET, ABUKECHUE PAKET.

Hemoncmpayuu

3aKOH COXpaHEHUs UMIIyJbCa.

PeakTtuBHOE nBMXXEHUE.

[lepexoa moTeHIMaIBLHON YHEPTUN B KHHETUYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomol

HN3yuyenne aOCOTIOTHO HEYINPYTroro yjapa C MOMOIIBIO ABYX OJHWHAKOBBIX
HUTSHBIX MAsSITHUKOB.

HccnenoBanue cBsA3u pabOTHI CHJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpruu
TeJla Ha MPUMEPE PACTSHKEHUSI PE3UHOBOIO KI'yTa.

Pasznen 3. MoJiekyasipHasi pu3uKa 1 TEPMOANHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYECKOI MeopuUu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYIAPHO-KMHETUYECKOW TEOPUHM U UX OIIBITHOE
ob6ocHoBanue. bpoyHoBckoe aBmwxkenue. Juddysus. Xapakrep IBWKEHUS U
B3aMMOJEUCTBUS YaCTULl BelmecTBa. Mojenu CTpoeHus Ta3oB, XKHIKOCTEH H
TBEPABIX TEJ U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJiesei. Macca u
pa3mepsl Mosiekysl. KonnuectBo BemiectBa. [loctosiHHas ABorajipo.

TemnnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temmneparyp
Lenbcus.
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Mogens  uaeanbHoro raza. (OCHOBHOE ypaBHEHHE  MOJEKYJISIPHO-
KUHETUYECKON TEOopUHM HJealbHOro rasza. AOCOJIOTHas TeMIliepaTypa Kak mepa
CpeIHEN KHWHETHMYECKON SHEpPruM TEIJIOBOro ABWKEHHUs uyactul rasa. l[llkama
temneparyp KensBuna. ['a30oBble 3akoHBI. YpaBHeHue MenaeneeBa—Kianelipona.
3akoH JlanpToHa. M3omporecchl B UACAIbHOM Ta3e C MOCTOSTHHBIM KOJHMYECTBOM
BemiecTBa. [ paduyueckoe TmpeacTaBISHHUE W3O0MPOIIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuueckue yCTpOWCTBA U TMPAKTUUECKOE MPHUMEHEHUE: TEPMOMETP,
OGapomertp.

Hemoncmpayuu

OnbITh, JTOKa3bIBAIONIME JIMCKPETHOE CTPOCHUE BemiecTBa, ¢ororpaduu
MOJIEKYJI OPTaHUYECKUX COEMHEHUN.

OnbiThl 0 1UpGy3Un KUIKOCTENH U Ta30B.

Mopenb OpOYHOBCKOTO JBUKEHHUSI.

Mopens onbiTa LITepHa.

OnbITHI, JIOKa3bIBAIOIIHE CYIIIECTBOBAaHUE MEXMOJIEKYJISIPHOTO
B3aUMOJIEHCTBHUS.

Mojienb, WILTIOCTPUPYIOIasl IPUPOIy JaBJIEHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHUS HJealbHOTO Tasa,
HU30IIPOILIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

OmnpeneneHue macchbl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEPEHUU
00bEMa KOMHATBI, JABJICHUS U TEMIEPATyPhl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y IapaMeTpaMu COCTOSIHUS PAa3PEKEHHOTO
rasa.

Tema 2. Ocroévl mepmoOuHamuKu

TepmonuHamuueckass cUCTEMa. BHYTpEeHHsi1 SHEpPrus TEPMOJAUHAMHUYECKOU
CUCTEMBI U CIocoObI €€ n3MeHeHus. KonnuecTBo TermioTsl U padoTta. BHyTpeHHs s
SHEPTHUs OJIHOATOMHOTO UA€anbHOTO rasa. Bunbi TeIUIONEepeayHu:
TEIJIONMPOBOJHOCTh, KOHBEKIIUS, U3TyUCeHHUE. Y AelbHasl TEIUIOEMKOCTh BEIIECTBA.
KonunuecTBO TEMIIOTHI P TEMIONEpeaaye.

IlonsstTue 06 anmmabGatHOM Tmiporiecce. [lepBbhIi 3aKOH TEPMOIWHAMUKH.
I[IpumeHeHne mepBOro 3aKOHA TEPMOJAWHAMHUKU K H3ormporeccam. ['paduyeckas
WHTEpIpeTalus paboThl ras3a.

Bropoii 3akon TepmoauHamMuku. HeoOpaTUMOCTh MPOIIECCOB B IPUPOJIEL.

TenmoBele  MaIIWHBI. Ilpynuunel  AEMCTBUSA  TEIUIOBBIX  MAIIIWH.
[IpeoOGpa3zoBanusi »HEpruuM B TEIUIOBBIX MamnHax. KoadduimeHT monae3Horo
nevictBuss TeruioBod MamuHbl. [lukn KapHno u ero kosdduIMEeHT MOIE3HOTO
TEHCTBUS. DKOJIOTHYSCKUE TPOOIIEMBI TEIUIOIHEPTCTHKH.
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TexHuyeckue yCTpoOcTBAa W NPAKTUUECKOE TMPUMEHEHHE: JBUTraTesb
BHYTPEHHEr0 CropaHusi, ObITOBON XOJOAMUIIBHUK, KOHIUIIMOHED.

Hemoncmpayuu

HN3meHenrne BHYTpPEHHEW »HEPruy Tejla NpPU COBEPIICHUH pPAOOTHI: BBLIET
npoOKu u3 OYTBUIKA MOJ ACWCTBHEM CXKAaTOro BO3JAyXa, HarpeBaHue s¢upa B
JIaTyHHOU TpyOKe myTéM TpeHUs (BHUICOIEMOHCTPAIIHS).

H3meHeHre BHyTpEeHHEN 3HEpruu (TeMnepaTrypsbl) Tejaa Opy Terionepeaaye.

OneiT mo aamabaTHOMY pPacCIIMPEHHIO BO3AyXa (OMNBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoi TypOWHBI, ABUTATEIII BHYTPEHHETO CTOPAaHUs, PEaKTUBHOTO
JIBATaTEJISI.

Yuenuueckuii oxcnepumenm, nabopamophsie pabomuwi

N3mepenne ynenbHON TEMITOEMKOCTH.

Tema 3. Azpezcammnvie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanne 1 KOHAeHcamus. VcrapeHue u KureHne. AOCONIIOTHAS U
OTHOCUTEJIbHAS BJIAKHOCTh BO31yxa. HacellieHHbIN map. YpaenpHas TenjaoTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIEPATYPbl KUTICHUS OT TaBJICHUSI.

Teépnoe teno. Kpucrammuaeckue n aMmopHbie Tena. AHU30TPOIINSI CBOMCTB
kpuctaiuioB. Kunkue kpuctauibl. CoBpemMeHHble Martepuaibl. IlnaBienue wu
KpucCTayuIM3auus. Y AeiapHas TersioTa miasieHus. Cyonumanusi.

YpaBHEHUE TETIJIOBOTO OajlaHca.

TexHnyeckue yCTpOHWCTBA M NPAKTUYECKOE IPUMEHEHHE: TUIPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUH IOJYYEHHUsI COBPEMEHHBIX MaTEpPHAJIOB, B
TOM 4YMCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

HHemoncmpayuu

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue npu NnOHMKEHHOM J1aBJICHUU.

Cr1iocoObI U3MEPEHHUS BIAXKHOCTH.

Hab6mronenne HarpeBanus U IJIaBJICHUS KPUCTAJJIMYECKOTO BEIIECTBA.

JleMoHCcTpanysi KpUCTalIIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

H3mepeHne OTHOCUTENIBHON BIa)KHOCTH BO30yXa.

Pa3znen 4. DiiekTpOoAUHAMUKA
Tema 1. Dnekmpocmamuxa
DnekTpu3zauust Ten. OJEKTpUYecKui 3apsa. JBa Buaa 3I€KTpUYECKUX
3apsanoB. [IpoBOOHUKHM, OUANEKTPUKHA M IIOJYNPOBOJHUKU. 3aKOH COXpPAHEHHS
3JIEKTPUYECKOIO 3apsija.
BzanmonaerictBue 3apsanoB. 3akoH KynoHa. TodeuyHbI 271€KTpUYECKUN 3apsi.
Onektpuyeckoe 1ojie. Hanmpspk€HHOCTh — anekTpuyeckoro nonsd. IIpuHumn
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CYNEPHNO3ULMU BJIEKTPUUECKUX Mosiel. JIMHUM HanpsHKEHHOCTH 3JIEKTPUUECKOTO
TIOJISL.

PaGora cun  AIEKTPOCTATUYECKOTO  MOJIS. Iloreuruain. Paznocts
noteHuuaaoB. I[IpOBOOAHMKM U JUANEKTPUKU B JJIEKTPOCTATUUECKOM  IIOJIE.
JunsnexTpuyueckas IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KoHaeHcaTtop. DIeKTpOEMKOCTh MIOCKOr0 KOHIAEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHIEHCATopa.

TexHnyeckue yCTPOMCTBA M NPAKTUUECKOE NPHUMEHEHHUE: DIIEKTPOCKOI,
SJIEKTPOMETP, DJIEKTPOCTATHYECKasl 3alllUTa, 3a3eMJICHHE 3JIEKTPOIpHUOOpOB,
KOHJEHCATOP, KOMMMPOBAJIBHBIN anmapar, CTPYUHbINA OPUHTEDP.

Hemoncmpayuu

YCTpPONUCTBO U NPUHLIUII AE€HUCTBUS DJIIEKTPOMETPA.

BzaunMoaelicTBrue Ha3JIEeKTPU30BAHHBIX TEJI.

DJIEKTPUUYECKOE I0JIE 3aPSIKEHHBIX TEJl.

[IpoBOAHUKM B 3JE€KTPOCTATUYECKOM IIOJIE.

DJeKTpocTaThdecKas 3aliuTa.

JAUAIIEeKTPUKU B SJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh JJEKTPOEMKOCTHU IUIOCKOTO KOHJIEHCAaTopa OT IUIOaau
IUTACTUH, PACCTOSHUS MEXKIAY HUMHU U JTU3JIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHcaTopa.

Yuenuueckuii oxcnepumenm, nabopamophsie pabomawi

H3mepeHue 351eKTpOEMKOCTH KOHAEHCATOoPa.

Tema 2. Ilocmoannstit nekmpuueckuilt mok. Toku 6 paziuunplx cpeoax

DJEeKTpUYECKUM TOK. YCJIOBHUS CYILIECTBOBAHUS JJEKTPUUYECKOTO TOKA.
Hctounuku Toka. Cumna Toka. [locTosHHBIN TOK.

Hanpsixkenue. 3akon OMa J11s1 ydacTKa IeTIH.

DJNEeKTpUYECKOE CONPOTUBIIEHUE. YJIEIbHOE CONPOTHUBIIEHHE BELIECTBA.
[TocnenoBaTrensHOE, NTapajjieIbHOE, CMEIIAHHOE COSIMHEHNE TTPOBOJHUKOB.

PaGora onexrpumueckoro Toka. 3akoH JDxoyms—Jlenma. MomtHOCTB
3JIEKTPUYECKOIr0 TOKA.

DNEeKTpOABHKYILIAsl CHJIa U BHYTPEHHEE CONPOTHUBIIEHUE HWCTOYHMKA TOKA.
3akon OMa a5t MOTHOM (3aMKHYTOM) aiekTpuueckoi nenu. Koporkoe 3aMmbIkaHue.

DneKTpoHHas IIPOBOJAMMOCTb  TBEPABIX  METaJJIOB. 3aBUCHUMOCTH
CONPOTUBIICHUSI METAIJIIOB OT TeMnepaTypbl. CBEpXIpPOBOAUMOCTD.

OJIEKTpUYECKUI TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX IMyYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas u npuMecHast MPOBOJIMMOCTb
MOJIYyIIPpOBOAHUKOB. CBOMCTBa P—N-TiIepexoaa. [1oyrmpoBoJHUKOBBIE TIPHUOOPHI.

DJEeKTpUYEeCKU TOK B  pacTBOpax M  pacilaBaX  dJIEKTPOJIUTOB.
DNEKTPOJIMTUYECKAS TUCCOHALMA. DIIEKTPOIIN3.
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OnexTpuueckuii Tok B razax. CaMOCTOSITENIBHBIH M HECAMOCTOSITEIbHBIN
pa3psan. Momnnus. [1nazma.

TexHnyeckue yCTpOWCTBA M MPAKTUUECKOE IPUMEHEHMUE: aMIepMeETp,
BOJIBTMETP, pEOCTaT, MCTOYHUKH TOKA, OJJIEKTpPOHArpeBaTelbHbIE MOPUOOPHI,
AJIEKTPOOCBETUTEIbHBIEC MPUOOPHI, TEPMOMETP COINPOTUBIICHHUS], BAKYYMHBIN U0,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYTPOBOTHUKOBBINA THO/, TaTbBAaHHUKA.

HHemoncmpayuu

H3mepeHue cuibl TOKa U HaIPSKEHUS.

3aBUCHUMOCTh CONPOTUBJICHUS LWIMHAPUYECKHUX MNPOBOJHUKOB OT JJIMHBI,
IUIOIIA/IM MTONEPEYHOr0 CEUEHHUs U MaTepuaa.

CMelnraHHOe COeJMHEHUE IPOBOJHUKOB.

[Ipsimoe wm3MepeHHe DIIEKTPOABWXKYyLIEeH cuibl. KopoTkoe 3amblkaHue
raJibBAaHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCHUMOCTb COIIPOTUBJICHUS METAJJIOB OT TEMIIEPATYPHIL.

I[IpoBOAMMOCTB AJIEKTPOIUTOB.

HckpoBoii pa3psa u IpOBOAUMOCTS BO3AyXaA.

OaHOCTOPOHHSSI MPOBOJIUMOCTh JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

N3ydyeHne cMEemaHHOro COeIMHEHUSI PE3UCTOPOB.

HN3mepeHue 3IeKTpOABUKYIIEH CHIIbI MCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTUBJICHUS.

Hab6mronenue snexrpomnusa.

MesknpeaMeTHbIe CBSI3HU

N3zyuenune kypca ¢puszuku 0azoBoro ypoBHs B 10 kiacce OCyIIECTBIISIETCS C
YU4E€TOM COJEPKATEIbHBIX MEXIIPEAMETHBIX CBSI3€M C KypcamMHd MaTEMAaTHKH,
OUOJIOTUH, XUMHUHU, TeorpadUu U TEXHOJIOTHH.

Mesicnpeomemnble nonsimusi, CBsI3aHHbIE C W3YUYEHHUEM METOJOB HAyYHOTO
MMO3HAHUS: SIBJICHHWE, HAy4YHBIM (aKT, TUMOTEe3a, (U3NYECKas BEIWUWHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, SKCIIEPUMEHT, MOACINPOBAHHUE, MO/JIENTb, U3MEPEHUE.

Mamemamuxa: pelieHWe CHUCTEMbl ypaBHEHHH, JHWHEWHas (QYyHKIUA,
mapabona, runepOoia, ux rpaduKkd U CBOKWCTBA, TPUTOHOMETPUYECKHAE (DYHKIIHU:
CHHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPbI U UX IPOEKIIMHU HA OCH KOOPJAMHAT, CII0KEHHUE BEKTOPOB.

buonocusa: mexanudeckoe NBUXXEHHE B KUBOU mpupone, nuddysus, ocMoc,
TEMJI000OMEH KMBBIX OPraHU3MOB (BHUABI TEIJIONEpEeaayH, TEIUIOBOE PaBHOBECHUE),
AJIEKTPUUYECKHUE SBJICHUS B dKUBOU MPUPOIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBa TBEPIBIX TeJ, KUIAKOCTEH U
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ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJJIOB, DJIEKTPOJUTHYECKAs] IUCCOLIMALIMS,
rajJlbBaHUKa.

Teocpagpus: BnaxxXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE NBMIKCHHUN C HCMOJIB30BAHUEM MEXaHU3MOB,
yu€T TpEeHHUsI B TEXHHUKE, IOJIIMITHUKHU, HCIIOJH30BAaHUE 3aKOHA COXPAaHEHUS
UMIyJbca B TEXHHUKE (pakeTra, BOAOMET M Jpyrue), ABUraTeilb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOIWIHHUK, KOHIUIIUOHED, TEXHOJIOTHHI
IOJy4E€HHUsI COBPEMEHHBIX MaTepuajgoB, B TOM YHCJIE€ HAHOMAaTEpUAJIOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKAsl 3alUTa, 3a3€MJICHUE >JIEKTPONPUOOPOB,
KCEPOKC, CTpYMHBII MPUHTED, AJIEKTPOHATrpEBaTEIbHBIE pHUOOPHI,
3JIEKTPOOCBETUTEIIbHBIE MPUOOPHI, TATLBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoaAuHAMUKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUSA

IlocTossHHBIE  MarHHUTBHI. BzaumonencTrBue  MOCTOSIHHBIX ~ MAarHHTOB.
MarautHoe mnozne. Bexkrop wmarHuTHOM wWHAyKHuH. [IpuHnun cynepno3uuuu
MarHuTHbIX ToJield. JIMHUM MarHuTHOM WHAYKUMU. KapTuHa JWUHUNA MarHUTHOU
WHIYKIIUW TOJISI TOCTOSIHHBIX MarHUTOB.

MarnuTHoe TIOJIe MOPOBOJHUKA C TOKOM. KapTuHa JHMHUM WHAYKIUUA
MarHUTHOTO MOJIS JUTMHHOTO MPSMOTO MPOBOJHHKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJIHUKA, KaTyIIKU ¢ TokoM. OnbIT IOpcrena. BzaumoaeiicTBue NnpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJlb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOAyJIb U HallpaBieHUE. J|BUKeHNE 3apsi)KEHHON YacTULIbI
B OJJHOPOJHOM MarHutHowm rmoJie. PaGora cunel Jlopenna.

SIBnenue nBrueKTpoMarHUTHOW uWHAYKUUH. [loTOok BekTOopa MarHUTHOM
WHAYKIUWA. OJIEKTPOABMIKYIIAs CUJIa WHAYKIUW. 3aKOH 3JIEKTPOMarHUTHOMN
uHaykuuu Dapanges.

BuxpeBoe »siekTpuueckoe T1oJie. OJEKTPOABWXKYIIAsl cujla UHAYKIUHU B
MPOBOJIHUKE, JBUKYIIIEMCS OCTYIATEIbHO B OJTHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuno Jlenua.

NHaykTUBHOCTh.  SIBJ€HME CaMOMHAYKUMHU. OJIEKTPOJABUXKYIAs  CHUJa
CaMOUMHYKIIHH.

DHeprus MarHUTHOTO MOJISI KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MoJe.

TexHuueckue yCTpOMCTBAa U TPAKTUUYECKOE MPHUMEHEHHE: MOCTOSHHBIE
MarHuThl, SJIEKTPOMAarHUThI, BJIEKTPOJABUIrATENIb, YCKOPUTEIU DIEMEHTApPHBIX
4acTUll, UHAYKIIUOHHAS M1€Yb.

CtpaHuua 13 n3 55



HHemoncmpayuu

OmnsbIT Opcrena.

OTKJIOHEHHUE BJIEKTPOHHOI'O MyYKa MAarHUTHBIM MOJIEM.

JIMHUY MHYKIIMU MAarHUTHOTO MOJIS.

B3aumoaencTBue IBYyX MPOBOJJHUKOB C TOKOM.

Cuna Amnepa.

JlevictBrue cunbl JIopeHa HA MOHBI AJIEKTPOJIUTA.

SIBneHue 3JIIEKTPOMArHUTHOM UHAYKIUU.

[TpaBuno Jlenua.

3aBUCUMOCTD JJCKTPOJIBUKYIICH CHUJIBI MHAYKIIMU OT CKOPOCTH U3MEHEHMUS
MarHuTHOTO IIOTOKA.

SIBneHue caMOMHAYKIIUU.

Vyenuueckuii sxcnepumenm, nabopamopnvie pabomol

HN3yueHne MarHuTHOTroO nojs KaTylulKU ¢ TOKOM.

HccnenoBanne AercTBUsI IOCTOSHHOTO MAarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBJICHUS SJICKTPOMAarHUTHOW UHTYKIIWH.

Pa3pnen S. Kosie0aHus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KOJ1€OAHUA

Konebarenpnass  cuctema. CBOOOIHBIE  MEXaHMYECKHE  KOJIeOaHUS.
I'apmonunueckue konebGanus. Ilepuon, gacrora, ammumrtyaa U ¢asza KoiaeOaHUH.
[Ipy>xuHHBIM MasTHUK. MareMaTM4eCKU MAasATHUK. YPaBHECHHE TapMOHHYECKHUX
konebanuid. [IpeBpamenne sHEPTUN PU TAPMOHUYECKUX KOJICOAHHSIX.

KonebarenpHbiii KOHTYp. CBOOOJIHBIE SJIEKTPOMAarHUTHBIC KOJICOAHUS B
HUeaJbHOM KoOJieOaTeIbHOM KOHType. AHAJIOTUS MEXAYy MEXaHWUYECKUMH U
AJIEKTPOMAarHUTHBIMHU KosieOaHusimu. @Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPIUH B UJI€AILHOM K0JIeOaTEeIbHOM KOHTYpE.

[IpencraBienue o 3aryxaromnux KojieOaHUusX. BeIHYKIEHHbIE MEXaHUYECKHUE
koJyiebanusi. Pe3zoHaHc. BeIHYXI€HHbIE AJIEKTPOMArHUTHbIE KOJICOaHUS.

[lepemennniii  TOk. CuHycOUAaJbHBIM NEPEMEHHBIH TOK. MOIIHOCTH
IEPEMEHHOI0 TOKa. AMIUIMTY/IHO€ M JCHCTBYIOIIEEC 3HAYCHUE CHJIBI TOKa U
HaIpsKEHUSI.

Tpauchopmarop. IIponsBoacTBo, nepegadya U NoTpeOIICHUE AIIEKTPUUCCKOU
SHEPruM. DKOJIOTUYECKHE PUCKU IPU IPOU3BOJICTBE 3JIEKTpodHepruu. KynbTypa
VICIIOJIB30BAHHUS DJIEKTPOIHEPI MU B IIOBCEHEBHOM KU3HH.

TexHuueckue yCcTpOMCTBA M IIPAKTUYECKOE MPHUMEHEHME: JJIEKTPUUYECKUU
3BOHOK, N'€HEPATOP EPEMEHHOI0 TOKA, JMHUHU IJIEKTponepeaad.

HHemoncmpayuu

HccnenoBanue mnapaMeTpoB KojeOaTeIbHOM CHUCTEMbI (MPYXKUHHBIA WA
MaTeMaTU4YECKUI MasiTHUK).
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HabGmronenue 3aTyxaronmx Kojaebanuit.

HccnenoBanue CBOMCTB BBIHYXJIEHHBIX KOJICOAHUM.

HaGnronenue pe3onaHca.

CBOOOIHBIC JIEKTPOMArHUTHBIE KOJICOAHUS.

OcuuuiorpaMmsbl (3aBUCMMOCTH CHJTBI TOKA M HAMPSDKEHUST OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu 1iocieqoBaTeIbHOM COCIWHEHUM PE3UCTOpa, KaTyIIKU
WHYKTUBHOCTH U KOHJIEHCATOPA.

Mojienb TUHUM 3IEKTPOIEepeaayH.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomol

HccnenoBanue 3aBUCUMMOCTH MEPUOJA MaIbIX KOJICOAHUN Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChI Tpy3a.

HccnenoBaHue TIEpeMEHHOrO0 TOKa B I[eNU W3  TIOCJIEJOBATEIILHO
COE€IMHEHHBIX KOHJIEHCATOpa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUMHbBLE 60JIHbI

MexaHu4deckue BOJIHBI, YycCJIOBUSI pacnpoctpanHeHus. Ilepuoa. CxopocTb
pacnpocTpaHeHuss U JUiMHa BOJHBEL. IlomepeyHble W  TIPOAOJIBHBIE BOJIHHBI.
HNnTepdepenuns u nudpakiaus MEXaHUIECKUX BOJIH.

3Byk. CKOpOCTH 3ByKa. I poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJNEeKTPOMAarHUTHBIC BOJIHBI. Y CJIOBUS HU3IIyUYE€HHS DJICKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenrtauus BektopoB E, B, V B sanekTpomaruutHoi BoiHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, MpeJIOMJICHUE, NMOoJsIpu3anus, Tudpaxius,
naTepdepenius. CKOpOCTh JIEKTPOMAarHUTHBIX BOJIH.

[IIxama 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHne 3JeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIIUOBI paIMOCBSI3U U TEIECBUACHUA. Pannomokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpepl.

TexHudeckue YCTpONCTBA M TIPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbLHBIC
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JAUArHOCTHKA B TEXHUKE W MEIHIIMHE, pajap,
panuonpuéMHUK, TEJIEBU30D, aHTeHHA, Tenedon, CBU-tieus.

Hemoncmpayuu

O6pazoBaHue U PacCIPOCTPAHEHHUE MOTIEPEYHBIX U MPOJOIbHBIX BOJIH.

Komne6mromnieecs Teno Kak HICTOYHUK 3BYKa.

HabGmronenue oTpakeHus: U MPEJIOMJICHUSI MEXaHUYECKUX BOJIH.

HaGmionenune nntepdepeHnu u Auppakiini MEXaHUUEeCKHUX BOJIH.

3BYKOBOI pe30HaHC.

HaOmroieHre CBsA3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIATYJA0H W
JacTOTOM KOJICOAHUIA.
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HccnenoBanue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpaXeHHUe,
IpeJIOMJIEHHE, TTOJIApU3anus, Audpakuus, MHTeppepeHus.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsimonmHEiHOE pacOopoCTpaHEHUE CBETa B
oJiHOpoiHOM cpene. JIyd cBeTa. ToueuHblil HICTOYHUK CBETA.

Otpaxxenue cBera. 3aKOHBI oTpakeHUs cBera. [locTpoeHne m300pakeHui B
IUIOCKOM 3€pKalle.

[Ipenomiienue cBeta. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOJIIOTHBIN ITOKa3aTeNlb
npenomiieHus. llomHoe BHyTpeHHee otTpaxeHue. IIpenenbHbINl yroa mHOJIHOrO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceera. CrnoxHbIi cocTtaB 6eoro ceera. L{Ber.

Cobuparomie W paccewBarompe JUH3bL. ToHKas JnuH3a. POKycHOE
paccTosiHMEe W ONTUYECKash cuia TOHKOW JMH3bL. [locTpoeHue uzoOpakeHUi B
coOUparoMX M paccerBarolUX JUH3aX. PopMysna TOHKOM JIMH3BI. YBEJIUYEHUE,
J1aBaeMO€ JIMH30U.

[Tpenenbl IPUMEHUMOCTH T€EOMETPUUYECKON ONTUKH.

BonnoBas omnrtmka. HWuTepdepenunss cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBusi HaOMIOAEHUS MaKCHMyMOB W MHUHHUMYMOB B HHTEP(EpPEHIMOHHOU
KapTHHE OT JIByX CUH(pA3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. JudpaknuonHas pemérka. YciioBue HaOIIOASHUS
IJaBHBIX MAaKCMMyMOB IIpM NAaJ€HUM MOHOXPOMAaTHMYECKOrO CBE€Ta Ha
TU(GPAKLIUOHHYIO PEIIETKY.

ITonsspusanus ceera.

TexHuyeckue ycTpolcTBa M IPAKTUYECKOE€ MPUMEHEHHME: OYKM, JIyIa,
dboToamnmapaT, NPOSKIMOHHBIA anmapar, MHKPOCKOI, TEJIECKOIl, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISIPOU/I.

HHemoncmpayuu

[IpssmonyHEiHOE pacnpOCTpaHEHUE, OTPAXEHUE W MPEJIOMIICHHE CBETA.
OnTuueckue npuoopPHI.

ITomHOE BHyTpEeHHEE OoTpakeHue. Moaenb CBETOBOA.

HccnenoBanne cBOWCTB N300paXKEHHUH B JIMH3AX.

Mopenu MUKpOCKOIIa, TEJIECKOoTa.

HaGnronenne natepdepeHIinm cBera.

Ha6mronenune nudgpakiuu cBera.

Hab6mronenune nucnepcuu cgera.

[TomydyeHnue cnekTpa ¢ IOMOUIBIO PU3MBIL.

[Tomyuenue criekTpa ¢ TOMOIIBIO AUPPAKITMOHHON PEIIETKH.

HaOntonenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul
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HN3mepenue mokazartesisi MpeIOMJICHUS CTEeKIIa.
HccnenoBanue cBOMCTB N300pakeHUM B JIMH3AX.
HaGnronenune nucnepcuu ceera.

Pa3nen 6. OcHOBBI clIelINAJIbHON TEOPUHU OTHOCUTEIBHOCTH

I'panuiibl OPUMEHHUMOCTH  KJIIACCUYECKOW  MEXaHHWKH. [Toctynatel
cHenuaJbHON TEOPUU OTHOCUTEIbHOCTU: HWHBAPUAHTHOCTH MOJIYJII CKOPOCTHU
CBETa B BaKyyMe, IPUHIIUN OTHOCUTEIILHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJICHUE BPEMEHHU U COKpAICHUE
JUTUHBI.

DHeprus U UMNYyJIbC PEISITUBUCTCKON YaCTHUIIbI.

CBs3b MaccChl C PHEPTUEN U UMIYJIBCOM PEISITUBUCTCKON YAaCTULIbI. DHEPIrus
MOKOSI.

Paszgen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®dotonsl. Popmyria [1nanka cBsa3u s3Heprun GOTOHA C €r0 YaCTOTOU. DHeprus
Y UMIyJIbC (POTOHA.

OtkpriTue u uccinegoanue ¢porodddekra. OnbiTel A. I'. CtosieToBa. 3aKOHBI
dboTtoaddexra. YpaBuenne DitHmTerHa 1151 hotodddexra. «KpacHas rpanuma»
dboTordpdekra.

JlaBnenue cera. OnpiThel I1. H. JleGenena.

XHAMHUYECKOE IEHUCTBUAE CBETA.

TexHudyeckue yCTpOWCTBAa W IPAKTUUECKOE IPUMEHEHHE: (POTOIIEMEHT,
(boTomaTuuk, conHeuyHas 6arapesi, CBETOIUOI.

Hemoncmpayuu

dotor(PpdeKT Ha yCTaHOBKE C IMHKOBOMW MJIACTUHOM.

HccnenoBanue 3akoHoB BHemrHero ¢otodddexra.

CseToauo.

ConueuHas OaTtapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopma mo paccesHUIO o -YacTHIL.
I[Imanerapuas moxens atoma. lloctymatel bopa. M3nmydyenwe u morJjolieHue
(oTOHOB TpH mepexose aromMa C OJHOTO YPOBHS DSHEPrUM Ha Jpyrou. Bumel
cnekTpoB. CHEKTp ypOBHEH 3HEPTrUU aToMa BOAOPOAA.

BonnoBele cBolicTBa yacTtull. BonHsl ne bpoitnss. KopnyckysipHO-BOJIHOBOM
Ty aJTU3M.

CIIOHTaHHOE U BBIHYXJ€HHOE U3JIy4YCHUE.

TexHnyeckue yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CHEKTpajbHBIN
aHaiu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
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HHemoncmpayuu
Mopens onbiTa Pesepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
Habmonenne nmHeHYaThIX CIEKTPOB U3ITyUYCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul
Hab6mronenne nuaeiuaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKa3blBAIOIIUE CJIO)KHOCTh CTpOE€HMs sjapa. OTKpbITHE
pammoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompenerneHHWIO — cocTaBa
panuoakTuBHOrO wu3nydeHus. CBoiictBa anb(da-, Oera-, rammMma-u3IydeHHUS.
Brausinue pagnoakTUBHOCTH Ha KUBbIE OPTraHU3MBL.
OtkpeiTHEe TIpoTOHA M HeWTpoHa. Hykinonuass mozens sapa [eitzenbepra—
HMBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3oTonsl.
Anb(a-pacnan. DIEKTPOHHBI W TO3UTPOHHBIN Oera-pacman. [amma-
U3JIydeHHe. 3aKOH PaJMOaKTUBHOIO pacrnajia.
DHeprus CBsI3U HYKJIOHOB B spe. SnepHbie cuiibl. JledekT Macesl siapa.
SlnepHble peakuun. /lenenne u CUHTES Aaep.
Snepupiii peakTop. TepMmosimepHblii cuHTe3. [IpoOIIEeMBI W TIEPCIIEKTHUBHI
SIIEPHOM YHEPTEeTUKHU. DKOJIOTUYECKUE ACIIEKThI SIAEPHON IHEPTrEeTUKHU.
DneMeHTapHble YacTULbl. OTKPBITHE TTO3UTPOHA.
MeTtoab! HaOIIOIEHNS M PETUCTPALIMY 3JIEMEHTAPHbBIX YACTHII.
dyHnaMeHTalIbHbIEe B3auMoaeicTBUs. ENMHCTBO (hu3nueckoi KapTUHBI MUpa.
TexHuueckue ycTpoiicTBa M MPaKTUUECKOE NMPUMEHEHHE: JO3UMETP, KaMepa
BusibcoHa, simepHbIi peakTop, aToMHasi boMOa.
HHemoncmpayuu
CyéTYuK HOHU3UPYIOIIUX YACTHILI.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpekoB 4acTHIL (IO TOTOBBIM (poTorpadusm).

Pasnen 8. DiieMeHTBI ACTPOHOMMHM M ACTPO(PU3UKH

DTarnbl pa3BUTUSA acTpoHOMUM. [IpUKIIalHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUHM.

Bun 3Bé3mHoro neba. Co3Bes3nus, sipkue 3BE3NbI, MJIAHETHI, UX BUIUMOE
JIBYOKEHUE.

CoHedHas cucTeMma.

Connue. ConHeyHass akTUBHOCThb. McTtouHuk »sHeprun CojHUIA U 3BE3N.
3BE3AbI, UX OCHOBHBIC XapaKTepUCTUKHU. Jlmarpamma «CHEKTpalbHBIM KJIacC —
CBETUMOCTBY». 3BE3JIbI TJIABHOM ITOCIEAOBATCIILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JJIsi 3BE3J TJIABHOW IMOCJIEA0BATEILHOCTU. BHYyTpeHHEe CTpoeHHE
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3BE31. COBpEeMEHHBIE TPEACTABICHUS O MPOUCXOXKJAECHUU U 3BoJiroruu CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mnneunsiii Ilyte — Hama ['amaktuka. Ilomoxxenune u nBuxenue ConHua B
lanaktuke. Tunel ramaktuk. PanuoranakTuku u kBazapbl. YEpHbIE IBIPHI B sipax
raJaKTHUK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa00usa. Pazberanue ramakTuk.
Teopusa bonpmoro B3peiBa. PenmmkroBoe nsinydeHue.

MacmrabHnas ctpykrypa Becenennoii. MeraranakTuka.

Hepeménnpie npobieMbl aCTPOHOMUHU.

Yuenuueckue nabnrooenus

Hab6mronennss HeBOOpY>KEHHBIM IJ1a30M C HCIHOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPUIOKEHUH ISl ONIPENICJICHUS MTOJIOKEHUS] HEOSCHBIX 0OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3usi CeBEepHOro MOJIyIIapUs U IpKUE 3BE3BI.

HaGmionenus B teneckon JlyHsl, mianer, Mieynoro Ilytu.

O0o01maroniee NMOBTOPEHME

Pone ¢u3ukm w acTpoHOMHM B OSKOHOMHYECKOH, TEXHOJOTHYCCKOM,
COLIMAJIBHOM M 3TUYECKOU cdepax AesATeTLHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH
1 aCTPOHOMHH B COBPEMEHHON HAyYHOUW KapTUHE MHUPA, POJIb (PU3UIECKON TEOPUHU
B (OpMHUpOBaHHM TIPEACTABICHUH O (PU3UUECKON KapTHUHE MHpPA, MECTO
(buzmyeckoi KapTUHBI MHpa B OOIIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABICHUN O IPUPOJIE.

MesknpeaMeTHbIe CBSI3HU

N3yuenue kypca ¢puszuku 6a3oBoro ypoBHs B 11 kjacce ocyliecTBIsIETCs C
YY4ETOM COAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMud MAaTEMATHKH,
OUOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnble nonsimusi, CBsI3aHHbIE C W3YUYEHHEM METOJIOB HAYYHOTO
TMO3HAHUS: SIBJICHHWE, HAYYHBIH (aKkT, TUIOTe3a, (Pu3nueckas BEIMYHWHA, 3aKOH,
Teopusi, HAOJII0IEHUE, SKCIEPUMEHT, MOJICTUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMbl YpaBHEHUH, TPUTOHOMETPUUYECKHUE
(yHKIIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKLIMM Ha OCH KOOPJHHAT, CJIOKEHHE BEKTOPOB,
IIPOU3BOJHBIC JJIEMEHTApHbIX (YHKIUN, MPU3HAKKA I10JI00USI TPEyroJbHUKOB,
orpeesICHHUE TUIOMIAIN TUIOCKUX GUryp u o0bEMa Tell.

buonocusa: »nekTpuyeckue SBICHUS B JKUBOM MpHUpoJe, KojebaTelabHbIe
JBH)KEHUS B KMBOM NPUPOJIE, ONITUUECKUE SBJICHUS B )KUBOW IPUPOJE, NCHCTBUE
paavanuu Ha KUBbIE OPraHU3MBbI.

Xumus: CTpPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
T€J, MEXaHW3Mbl O0O0pa30BaHUsS KPUCTAUIMYECKON PEIETKHA, CIEKTPaTbHBIN
aHaJn3.
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Teocpagpus:  MarHUTHBIE TIONIOCA 3€MJIM, 3JI€)KW MArHUTHBIX — PYII,
(oTtocbéMKa 3eMHOM TTOBEPXHOCTH, IIPEJCKa3aHNEe 3EMIICTPSICEHUI.

Texuonocus: NWHUAM DJJEKTpOIlEpenad, TeHepaTop IEePeMEHHOro TOKa,
AJICKTPOJIBUTATEIb, WHAYKIIMOHHAS TI€4b, pajiap, PaJHuONPUEMHHK, TEICBU30D,
anteHHa, TeiiedpoH, CBU-mieub, MPOSKIMOHHBIA ammapaTr, BOJIOKOHHAs OITHKA,
coyHe4Has OaTtapest.
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INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOI'PAMMBI I1IO
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAA

OcBoenue yueOHOro mnpeamera «duszmka» Ha ypOBHE CpEIHETO OOIIero
oOpa3oBanus (6a30BbId YPOBEHb) JOJHKHO OOECHEUUTh HOCTHKEHUE CIIEAYIOIIUX
JINYHOCTHBIX, METAINIPEIMETHBIX U MIPEIMETHBIX O0OPa30BaTEIbHBIX PE3yIbTATOB.

JMNYHOCTHBIE PE3YJIBTATDBI

JImyHOCTHBIE pe3yabTaThl OCBOCHHSI yueOHOTro npeaMera «Pu3nka» JOTKHBI
OTpaXaTh TOTOBHOCTh W CIIOCOOHOCTh OOYYaroluXxcs PYKOBOJICTBOBATHCS
cOpMUPOBAHHOW BHYTPEHHEW TMO3HMIIUEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAlMH, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKICHUM, COOTBETCTBYIOIIHX
TPAAUITUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIecTBa, pacIIMpeHUE >KU3HEHHOTO
ONbITa U ONbITA ACITEIILHOCTU B IPOLECCE PEaAIM3allMi OCHOBHBIX HampaBJICHUN
BOCIIMTATEJILHOU JIEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:;xaaHCKOro BOCIIUTAHUS:

cOopMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMN O0YYAFOMIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUHCKOr0o OOIIECTBA;

NPUHITHE  TPAAUIMOHHBIX  OOIIEYETIOBEUYECKUX T'yMAaHUCTHYSCKHUX H
JIEMOKPATUYECKUX [IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JIEATEIILHOCTh B HMHTEpPECaX TIpakKAaHCKOTO
00I1IeCTBa, y9aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3allum;

YMEHHE B3aUMOJAEHCTBOBATh C COLIMAJIbHBIMA MHCTUTYTaMH B COOTBETCTBHUH C
X QYHKIUSIMU U Ha3HAUCHUEM;

FOTOBHOCTh K TYMaHUTAapHOW U BOJIOHTEPCKOM AESITEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH pOCCHUICKOM rpa>kJIaHCKOM UJIECHTUYHOCTH,
NaTpuOTHU3MA;

LIEHHOCTHOE OTHOWICHUE K TOCYJApPCTBEHHBIM CHMBOJIAM, JIOCTHUXKEHUSIM
poccuiickuX yYEHBIX B 001acTH (PU3UKU U TEXHUKH;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

copMHUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TTIOBC/ICHHUS,

CIIOCOOHOCTh OIIEHHMBATh CHUTYaIlMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbBI U IIEHHOCTH, B TOM 4YHCJE B
JIESITEJIbHOCTU YUEHOTO;

OCO3HaHME JINYHOTO BKJIaJla B MOCTPOCHUE YCTOMUYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETro GU3NISCKON HAYKE;
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5) TpyZ10BOr0o BOCIIUTAHMS:

UHTEpEC K pa3iauuHbIM cdepam npodeccuoHaTIbHOU AESITEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (U3UKON U TEXHUKOU, yMEHHUE COBEPIIATh OCO3HAHHBIA BHIOOD
Oynyiei npodeccun U peaaTn30BbIBaTh COOCTBCHHBIC YKU3HCHHBIC TIJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 0Opa3oBaHUIO U CaMOOOPA30BaHUIO B 00JIACTH
(bm3UKHM Ha TPOTSHKEHUH BCEH KU3HU,

6) 3K0JIOrH4eCKOr0 BOCIIUTAHMS:

cpOpMUPOBAHHOCTh JKOJOTHUYECKONW KYJIBTYPBl, OCO3HAaHHE TJI00AIBLHOTO
XapakTepa dKOJIOTUIYECKUX TTPOoOIIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE AEUCTBUM B OKPYKAIOIIEH Cpesle HA OCHOBE
3HAHUS LI€JIEH YCTOMYUBOTO Pa3BUTHS YEJIOBEYECTBA;

paclImpeHue ombiTa ASSITEIIFHOCTA JKOJIOTUYECKOW HaIpaBJIIEHHOCTH Ha
OCHOBE MMCIOIIUXCS 3HaHUH MO (DU3HKE;

7) HEHHOCTH HAYYHOI'0 TMO3HAHUS

cOopMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NISCKON HAYKH;

OCO3HAHHE IICHHOCTH HAy4YHOUW JESTEILHOCTH, TOTOBHOCTH B IIPOIECCE
U3ydeHusT  (PU3UKU  OCYIICCTBISITH  NPOCKTHYKD W HCCIEI0BATEIbCKYIO
eI TEIbHOCTh WHAUBHUAYAJIFHO U B TPYIIIIC.

METAINPEAMETHBIE PE3YJIBTATbBI

Ilo3znaBaTeibHBbIE YHHBEpPCAJbHbIE yUeOHbIE 1eliCTBUS
ba3oBble JoruuecKmue AelcTBU:
CaMOCTOSITECIIBLHO dbopmynupoBaTh  H aKTyaJIM3upoBaTh  MOpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LEIU JEATEIIbHOCTH, 3aJlaBaTh NapaMeTpbl U KPUTEPUU UX
JOCTH>KCHMS,
BBISIBJISITh  3aKOHOMEPHOCTA M OPOTUBOPEYHST B  pacCMaTPUBACMBbIX
(bu3UUeCKUX SBICHUSX;
pa3pabaTbpiBaTh IUIAH pEIICHUs] MPOOJIEMbl € YUYETOM aHaIM3a HWMEIOIUXCS
MAaTE€pPHUAIIBHBIX 1 HEMAaTECPUAIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JI€ATEIbHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKHU MOCIEICTBUN NESITEIbHOCTH;
KOOPIWHUPOBATH H  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEajbHOTO,
BUPTYAJIBHOTO U KOMOUHUPOBAHHOTO B3aUMOAECUCTBUS;
pa3BUBaTh KPEATUBHOE MBIILICHHUE MTPU PEIICHUU >KU3HEHHBIX MPOOIIEM.
Ba3oBbIe uccieaoBaTeJbCcKHe JeHCTBUA.
BJIQJI€Th HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHSATUSIMHU M METOJIaMU
(uznueckoi HAyKH;
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BJIQJICTh HABBIKAMH Y4eOHO-HUCCIIEIOBATEIILCKON U MMPOSKTHOU JESITSIIbHOCTH
B oOyactu (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSTEILHOMY IOHCKY
METOJIOB pemieHus] 3a7ad (PU3MYECKOr0 COASPIKAHUS, NMPUMEHCHHUIO DPa3IMYHBIX
METOJIOB MTO3HAHHS;

BJIIAJCTh BHAAMH JSATEIBHOCTH TIO IIOJYYSHHIO HOBOTO 3HaHHWS, €ro
WHTEPIIPETANN, TPeoOpa3OBaHUIO W TPUMEHEHHIO B PA3JIMYHBIX YYECOHBIX
CHUTyaIHsX, B TOM YHCJIE TIPU CO3/IaHNH YUYEOHBIX ITPOEKTOB B 00J1acTH (PU3UKH;

BBISIBIIATH [IPUYMHHO-CJIICACTBEHHBIC CBS3M U aKTyaJu3upoOBaTh 3ajady,
BBIJIBUTaTh TUMNOTE3y €€ pEIlIeHUs, HAaXOAUTh apTryMEHTHI I JI0Ka3aTeIbCTBA
CBOUMX yTBEPKICHUH, 3a/1aBaATh IMapaMeTPhl 1 KPUTECPHUH PEIICHUS;

aHaIM3UpOBaTh TIONYYEHHBIE B XOJE pEIICHUS 3aJadd pe3yibTaThl,
KPUTHYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTb U (opMyIHUpoBaTh COOCTBEHHBIE 3aJa4d B 0Opa3oBaTeIbHOU
NEeSITeIbHOCTH, B TOM YHUCIIE TIPU U3YUYCHUU (PU3HUKH;

JIaBaTh OLIEHKY HOBBIM CHTYaIlHsIM, OIICHUBATH MPUOOPETEHHBIN OTIBIT;

YMETh TIEPEHOCUTH 3HaHUA TI0 (PU3MKE B TMPAKTUYECKYID O0O0JacTh
YKU3HEJCSITEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIE UJIEH, IIPEIJIaraTh OPUTHHAIBHBIC ITOJIXOAbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4M, JOITYCKAIOIINUE aJbTEPHATUBHBIC PEILICHUS.

Pabora ¢ unpopmanmeii:

BJIaJICTh HaBBIKAMHU TOIyYeHUsT UHGOpPMAIMU (PU3NUECKOTO COACpKaHUs M3
UCTOYHHMKOB pa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh ITOMCK, aHaJIMu3,
CHCTEMaTH3aIlMI0 W WHTEPIPETAlni0 WH(OOPMAMU Pa3IUYHBIX BUIAOB U (popm
MIPEICTABJICHHUS,

OIIEHUBATh JIOCTOBEPHOCTH MH(GOPMAIIHNH;

HWCTIOB30BaTh  CpelICcTBAa  MHQPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIIEHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U OPraHU3AIMOHHBIX
3aady ¢ coOmoneHMeM TpeOOBaHMIT DJPrOHOMUKH, TEXHHKH OE30IMaCHOCTH,
TUTHEHBI, pEeCcypcocOepekeHusl, TNPaBOBBIX W OTHYECKUX HOPM, HOPM
nHOOPMAITMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3WUECKOTO COJEpKaHUsS B PaA3IMYHBIX (Qopmarax ¢
y4€TOM Ha3zHadYCeHUsI MH(OOPMAIIUU U 1JICBON ayUTOPHUH, BEIOUpAsi ONTUMATbHYO
(hopMy npencTaBiIeHHUS U BU3YaIU3aIHH.

KoMMyHHKaTHBHBbIC YHUBEpPCAJIbHbIE YUeOHbIe 1eHCTBHA:
OCYILIECTBJISITh  OOlIEHHWEe Ha ypokax (U3MKHA W BO BHE-YpOUHOU
NEeSITEIbHOCTH;
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pacrno3HaBaTh MPEANOCBUIKM  KOH(JIUKTHBIX CUTyalldii W  cMsryarthb
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHMUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

IMOHUMAaTh U HCIOJb30BATh NMPEUMYIIECTBA KOMAaHAHON W WHIAWBUIAYAJIBHOU
paboThI;

BBIOMpATh TEMAaTUKy W METOAbl COBMECTHBIX ACUCTBHUU C YUETOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEN KaKJ0I'0 4JeHa KOJJIEKTHUBA;

IIPUHAMATh LEJIA COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBHUSA MO €€ JOCTHUKCHHUIO: COCTAaBJIATH IUIAH JCHCTBUMU,
pacnpenensTh pojii ¢ Y4ETOM MHEHUUW YYaCTHHMKOB, OOCYXIAaTh pPE3yJbTaThl
COBMECTHOU padOTHI;

OLICHMBATh KaudyeCTBO CBOEr0 BKJaJa M KaXJOr0 yYaCTHHKAa KOMAaHIbl B
001IMI pe3ysIbTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLICHWBATh MJECH C TMO3ULIMHA HOBU3HBI,
OPUTMHAIIBHOCTH, NPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh MO3WTUBHOE CTPATErHYECKOE MOBEACHUE B PpPas3InYHbIX
CHUTYaIHSIX, TIPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITHATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJIbHbIE YUeOHbIe AeiicTBUS
Camoopranmsanusi:

CaMOCTOSITEJIBHO OCYILECTBIJISITh MO3HABATEIBHYIO JCATEIBHOCTh B 00JaCTH
(GU3MKM W acCTPOHOMHH, BBISIBIISITH MPOOJEMBI, CTaBUTh W (HOPMYyIHUPOBATH
COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PEHICHUS PAaCUETHBIX M KaueCTBEHHBIX
3aj1a4, TUIaH BBITOJIHEHHS MPAKTUUECKON padOThl C YYETOM UMEKOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYAIlHsIM;

pacmmpsaTh paMKu Y4€OHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEAITOYTCHUM;

JleaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBATh €ro, OpaThb Ha cebs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHMBATh NPUOOPETEHHBIA OMBIT;

crmocoO0cTBOBaTh (OPMUPOBAHUIO U TIPOSIBJICHUIO JPYIULIHHA B 00JaCTH
(bu3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIA WHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JI€STEIBHOCTb,
OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB LIEIISIM;

BJIaJIETh  HaBBIKAMHM  IIO3HABaTEJILHOW  pediiekcMMm  Kak  OCO3HaHUS
COBEpIIAEMBIX JICHCTBUH W MBICIUTEIBHBIX MPOIECCOB, HMX pe3yJIbTaTOB U
OCHOBAaHMUIA;
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HCTIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLICHKH CUTYaIlluH, BEIOOpAa BEPHOTO
pelIeHus;

YMETh OLIEHHBAaTh PUCKHM M CBOEBPEMEHHO MNPUHHUMATh PEHICHUs II0 HUX
CHIKCHUIO;

NPUHAMATh MOTHBBI M apryMEHThl JPYTrHUX TIpU aHAIU3E pPe3yJbTaTOB
NeSITeIbHOCTH;

MPUHUMATH Cce0sl, TOHUMAasi CBOM HETOCTATKHA M JOCTOWHCTBA;

NPpUHAMATh MOTHBBI M apryMEHThl JPYrUX NpU aHaJU3€ pe3yJbTaTOB
NesITeNIbHOCTH;

MpHU3HABaTh CBOE MPaBO H MPABO APYTUX HA OIIMOKH.

B mporecce nocTukeHuss TUUYHOCTHBIX PE3YJIbTATOB OCBOEHUS IMPOTrPaMMBbI
nmo ¢u3uke I YPOBHSI CpeaHero oOmero oOpa3oBaHUsl y OOyYarolIuXcs
COBEPIICHCTBYETCS SMOIIMOHATBHBIN WHTEJJICKT, MpEeANOoIararo i
c(pOopMUPOBAHHOCTb:!

CaMOCO3HaHMS, BKIIOYAIOIIETO CIIOCOOHOCTh MIOHUMATh CBOE AYMOIIMOHAITBHOE
COCTOSIHHE, BUJICTh HAIIPABJICHHS PAa3BUTHUSI COOCTBEHHON AMOIIMOHAIIBLHOU cdephl,
OBITh YBEPECHHBIM B ce0e;

CaMOpPEryJIupOBaHUsl, BKIIOYAIOMIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEIEHHUE, CIIOCOOHOCTh aManTUPOBATHCA K
SMOIMOHAIBHBIM U3MEHEHUSM U NPOSIBIISITh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAOIIEH CTpEeMJICHHE K JTOCTMIKEHUIO IEJU U
yCIieXy, ONTHMH3M, WHUIIMAaTUBHOCTb, YMEHHME JEWCTBOBAaTh HMCXOJsI M3 CBOUX
BO3MO>KHOCTEI];

SMMATHUH, BKIIFOYAIOLIEH CIIOCOOHOCTh MOHMMAaTh 3MOLMOHAJIBHOE COCTOSIHUE
NPYTUX, VYYWUTBHIBAaTH €ro TIPH OCYIISCTBICHUU OOIIEHHS, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKITFOYAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS
C IPYTUMHU JIFOABMU, 3a00TUTHCS, TIPOSBIIATE MHTEPEC U pa3penaTh KOH(PIUKTEHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenumst B 10 KJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CHPOPMHUPOBAHHOCTH y OOYJAIOIINXCSI YMEHUI:

JIEMOHCTPUPOBaTh Ha IpUMEpax pojab U MecTo (U3UKU B (POpMHUpPOBAHHUU
COBPEMEHHON HAy4YHOW KapTHUHBI MHpPA, B Pa3BUTHHU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOU NEATEIIbHOCTH JIIOAEH;

YYUTBIBATh TpPaHUIBl TIPUMEHEHUS U3YUYEHHBIX (PU3NUYECKUX MOJEIICH:
MaTepuaibHas TOUKa, HHEepIMaJIbHAsl CUCTEMa OTCUYETa, aOCOJIIOTHO TBEPJIOE TEIO,
WJIeaJIbHBIN ra3, MOAEIHN CTPOCHHUS Ta30B, KUIAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN
AJIEKTPUYECKUN 3apsil IPU pelIeHUN (PU3NUECKUX 3a7ay;
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pacrio3HaBarth (pu3nUeckue SBICHUS (TIPOIIECCH) U OOBSICHSITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KHUHETUUECKON TEOpPUM CTPOCHMS BEIIECTBA U
SJIEKTPOJMHAMUKHU:  PAaBHOMEPHOE W PAaBHOYCKOPEHHOE  IPSMOJIMHENHOE
JBIDKEHUE, CBOOOJHOE TMaJeHHE TeJ, ABM)KCHUE II0 OKPYKHOCTH, HHEpPIHs,
B3anMoJieiicTBre Ten, nuddys3us, OpOyHOBCKOE JIBHIKECHUE, CTPOCHUE KUIKOCTEH
U TBEPABIX TEJ, U3BMEHEHHUE 00BhEMA TeN PH HarpeBaHUM (OXJIAXKICHUH ), TETIIOBOE
paBHOBeEcHE, WCIIApeHUE, KOHASHCALHSs, IUIaBIICHHWE, KPUCTAIUIM3AIlus, KUIICHUE,
BJIQYKHOCTH BO3/yXa, MMOBBIILICHNE JAaBJICHUS Ira3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXIy IIapaMeTpaMHM COCTOSIHMSI Tra3a B  HM30IpoOlleccax,
SIICKTPHU3AIHMS TEJI, B3aMMO/ICHCTBHE 3apsi0B;

OIIUCBHIBATh MEXAHUYECKOE JBMKEHHUE, HCIIOJb3Yys (PU3NUECKUE BEIUMYUHBL:
KOOpJAWHATa, IyTh, IEpPEMEIIeHHe, CKOpPOCTh, YCKOpPEHHE, Macca Teja, CHia,
UMITYJIbC TeJla, KHHETHYECKasi dHEPTHs, MOTCHIIMAIbHAS SHEPTHUs, MEeXaHW4YecKas
paboTta, MexaHMYecKass MOIINHOCTb; IpPU OINHMCAaHUM MPABUIBHO TPAaKTOBAaTh
(bu3MYeCKHnii CMBICT HCIIOJIB3YEMBIX BEJIWYWH, WX OOO3HAUYCHUS W €AWHHIIBI,
HaXOAUTh (POPMYJIBI, CBSI3BIBAIONIME MAaHHYIO (PU3WUECKYIO BEIUYHUHY C JIPYTHUMU
BEJIMUYUHAMM;

OIMCHIBATh M3YYCHHBIC TEIUIOBBIC CBOWCTBAa TE€I W TEIUIOBBIC SIBIICHUS,
HUCTIONB3Ysl (u3Mueckue BENMYWHBI: MaBJICHWE Ta3a, TeMIlepaTypa, CpeIHss
KHHETUYECKasl PHEPTUsl XaOTHYECKOIro JBMXKEHHSI MOJIEKYJl, CPEIHEKBaApaTUUHAas
CKOPOCTHh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHsSS 3Heprus, pabora rasa,
KO3(PUIIMEHT TOJIE3HOIr0 JIEHCTBUSI TEIUIOBOIO JBUIATENsl; MpPU ONMCAHUU
MPAaBUJIBHO TPAKTOBaTh (PU3MUYECKUII CMBICI MCIIOJIb3YEMBIX BEJIWYHUH, HX
0003HaUECHUsI W €JUHMIBI, HAXOAUTh (QOPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO
(bu3MYECKy0 BEITMYHUHY C APYTUMH BEITUYNHAM;

OTIMCHIBATh U3YUYCHHBIC JICKTPUUCCKHE CBOMCTBA BEIISCTBA U DIICKTPUYECKHE
SIBJICHUSI (TIPOIIECCHI), UCIIONB3Yysl (PU3UYECKHE BEIIMYHUHBI: SJICKTPUYSCKUMN 3apsi,
AIIEKTPUYECKOE TOJIe, HANMPSHKEHHOCTD MOJIs, MMOTEHIINAJ, Pa3HOCTh MOTSHITNAIIOB;
MpU ONHCAHUU TIPABWIHBHO TPAKTOBAaTh (DU3HMYECKUI CMBICIT HCHOIb3yEMbIX
BEJIMYMH, WX OOO3HAYEHHMS M EIWHHUIIBI; YKa3bIBaThb (DOPMYIIbI, CBSA3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMH BEIUUYUHAMM;

aHAJIM3UpPOBaTh (PU3UYECKUE MPOLECCHl U SBICHUS, UCIOJb3Ys (U3NYECKUE
3aKOHBI U TIPUHIUITBL: 3aKOH BcemupHoro Tsarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXpaHCHHUS MEXaHWYECKOW OJHEpPruH, 3aKOH COXPAaHCHUS HMITYJIbCA,
INPUHLIUN CYNEpHO3UIMH CHJI, TPUHIWI PAaBHOIPABUS HHEPLUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPUIO0 CTPOCHUsSI BEIIECTBA, T'a30BBHIC
3aKOHBI, CBSI3b CPEHEH KMHETUYECKON SHEPTHHU TEIJIOBOTO JIBMIKCHUSI MOJICKYJ C
a0COJIFOTHON TeMNepaTypou, MEPBbIi 3aKOH TEPMOAUHAMHKH, 3aKOH COXPaHEHHS
SIIEKTPUYECKOTO 3apsna, 3akoH Kymnona, mpm 5TOM pas3nmuyaTh CIIOBECHYIO
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(opMyTUpPOBKY 3aKOHA, €0 MaTEeMaTUYECKOE BBIPXKCHUE M YCJIOBUS (TpPaHHIIBL,
0071aCTH) TPUMEHUMOCTH;

OOBSICHSTh OCHOBHBIC TPUHLMIOBI JEWCTBUS MallWH, MNPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iMdaTh YCIIOBUS MX OE30MaCHOTO WCIIOJIb30BAaHUS B
TTOBCETHEBHOM KU3HMU;

BBIMIOJTHATH OKCIIEPUMEHTHI 110 HWCCJIEIOBAaHUIO (PU3WUECKUX SBICHHUN U
MPOIIECCOB C WCMOJB30BAHMEM TMPSIMBIX M KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmymupoBats TpoOiieMy/3azlady W = THUIIOTE3Yy YYEOHOTro JKCIIEPHMEHTA,
coOupaTh YCTAaHOBKY W3 TIPEIJIOKEHHOrO OOOpYIOBaHMS, MPOBOJIHUTH OMNBIT H
(opmynupoBaTh BEIBOIBI;

OCYIIECTBIISITh NIPSIMBbIE I KOCBEHHBIE M3MEPEHUST (PU3MYECKUX BEIUYUH, TIPU
9TOM BBIOMpPATh ONTHMAJIBHBIN CIIOCOO W3MEPEHHsSI U HCIOJIB30BaTh H3BECTHHIC
METO/bI OIICHKH TTOTPEITHOCTESH U3MEPECHU;

HCCIIeIOBAaTh  3aBUCUMOCTH  MEXAY  (HU3NYECKMMU  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH, MPH ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKcHUpoBaTh pPE3yNbTATHl TOJYYCHHOW 3aBUCUMOCTH (HU3MYECKHUX BEIMYUH B
BHUJIC TAOIUII ¥ TPa(dUKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOroaTh mpaBwia 0E30MacHOTO TPy/Ja MPH MPOBEICHUH HCCIICIOBAHUN B
pamMKax y4eOHOTO OJKCIIEPUMEHTa, YyYEOHO-MCCIIEAOBATEIBCKOM W IPOSKTHOU
eI TEILHOCTH C HCIOJIb30BaHUEM H3MEPUTENBHBIX YCTPOMCTB M J1a00OpPaTOPHOTO
000pyIOBaHUS;

pematp pacu€THble 3aJa4d C SIBHO 3aJaHHOW (U3WUECKOH MOJEINbIO,
WCTIONB3Ysl (PM3UYECKHE 3aKOHBI U IPUHIIMIBI, Ha OCHOBE aHaJM3a YCJIOBHS 3aJauu
BBIOMpATh (DU3HUUECKYIO MOJEIb, BBIICIATh (PU3NYECKUE BEIMYUHBI U (DOPMYIJIBI,
HEOOXOAUMBIC ISl €€ pPEIICHUs, MPOBOAUTH PacyéThl U OLEHUBATH PEATHHOCTH
MOJIYYSHHOTO 3HAaYCHUST (U3UIECKON BEITUUUHBI;

pemaTh Ka4eCTBEHHBIC 33/1a4l: BBICTPAUBATh JIOTUYECKH HEITPOTHBOPECUUBYIO
IIETIOYKY PACCYXJICHUH C OMOpOil Ha W3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(uznueckue sBICHUS;

HCTIOIB30BaTh npu peteHnn y4eOHBIX 3aza4 COBpEMEHHBIE
WH(GOPMAIIMOHHBIE TEXHOJOTHHU ISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUN
U TMIPEJICTaBIICHUS] YYSOHONW M HAyYHO-TIOMYJISIpHON MH(GOPMAIUH, TTOTyYeHHOU M3
Pa3IUYHBIX UICTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOJIy4aeMyl0 WH(GOPMAIIHIO;

MIPUBOJIUTH IPUMEPHI BKJIala POCCUNUCKHUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE MPOIECCOB OKPYXKAIOIIEro MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHA;

HCIIOJIBb30BaTh TEOPETUUCCKUE 3HAHMS 10 (U3MKE B MOBCEAHECBHOW >KU3HU
71 obecriedeHus: 6€30MacHOCTH MPU OOpaIlleHUH ¢ MPUOOpaMu U TEXHHUYSCKUMU
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YCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/I0POBbsI U COOIIOACHUSI HOPM IKOJIOTHYECKOTO
IIOBEJICHUS B OKpY’Karolen cpese;

paboTtaTb B Tpylmne C BBINOJIHEHUEM PAa3JIMUYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TPYINbl, PaUMOHAIBHO paclpelensTh OO0s3aHHOCTH U
IUTAHUPOBATh JIESATEIbHOCTh B HECTAHJAPTHBIX CUTYAlMUsIX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYaCTHUKOB TPYIIIHI B PEIICHUE PaCCMAaTPUBAEMOU TPOOIEMBI.

K koHmy oOyuenuss B 11 kjacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpa)XkaTh CPOPMUPOBAHHOCTH y OOYyUAIOIIUXCSI yMEHUMN:

JIEMOHCTPUPOBaTh Ha NpUMEpax pojb U MecTo (U3UKU B (POpMHUpPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHUHBI MHpPA, B Pa3BUTHHU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B MPaKTUYECKOU ACATEIBHOCTH JIIOJI€H, LIEJIOCTHOCTh M E€IUHCTBO
(uzngeckoi KapTUHBI MUPA;

YUYUTBIBATh TpPAHUIBI TIPUMEHEHUS H3YUYEHHBIX (DU3MUYECKUX MOJIeNeH:
TOYEYHBIN 3JIEKTPUYECKUN 3apsi, JIyd CBETa, TOUECUHBIN UCTOUHUK CBETA, sJIepHAas
MOJIEIb aTOMa, HYKJIOHHAsi MOJIENb aTOMHOTO siipa TPHU PEIICHUH (HU3NISCKUX
3aj1ad4;

pacrno3HaBaTh (QU3HMYECKHUE SBICHUS (IIPOIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKA U KBAaHTOBOHW (DM3MKH: 3JIEKTpHUUECKasi MPOBOANMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE JIEHMCTBHUS TOKa, B3aUMOACHCTBUE
MarHuTOB, OJJEKTPOMArHWTHAs WHAYKIUs, JIEHCTBUE MAarHUTHOrO TIOJsA Ha
MPOBOJHUK C TOKOM M JBWKYIIUWCS 3apsifl, JIEKTPOMAarHUTHBIE KOJEOaHUS U
BOJIHBI, IIPSIMOJIMHEHHOE pPAacHpOCTPAHEHHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTep(epeHus, audpakuuss W [OoJspU3alUs  CBETa, JHUCIEpCUsl CBETa,
doTosnexTpuueckuit 3pdext (poroaddexrt), cBeToBOE AaBICHUE, BOSHUKHOBECHHUE
JIMHEHYaToro CIHEeKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHAast
pPaaroOaKTUBHOCTb;

OIHMCHIBATh W3YUYEHHBIE CBOWMCTBA BELIECTBA (IJIEKTPUUYECKUE, MArHUTHBIE,
OITHYECKHE, AJIEKTPHUUECKYIO MPOBOJAUMOCTh  Pa3JIMYHBIX cpen) u
SJICKTPOMAarHUTHBIC SIBICHUS (TIPOLIECCHI), HMCMOJB3Yysl (U3UYECKUE BEITMYUHBI:
AJIEKTPUYECKUM 3apsi]i, CHUJIa TOKa, JJIEKTPUYECKOE HANPSHKEHUE, JIEKTPUYECKOE
COIPOTHUBIICHNE, PAa3HOCTh MOTECHIIMAIOB, SJICKTPOABIDKYIIAsl cuja, pabora TOKa,
MHAYKIIMS MarHuTHOTO MoJisi, cuja Awmrepa, cuia JlopeHna, MHIYKTHUBHOCTH
KaTyIIKHA, SHEPrus dSJIEKTPUYECKOr0 M MArHUTHOTO IIOJIeH, MepuoJi U YacToTa
KojeOaHuil B Koje0aTeJbHOM KOHTYpe, 3apsii U CHjla TOKa B IMpoIecce
FapMOHHUYECKUX D3JIEKTPOMAarHUTHBIX KoJieOaHUM, (DOKYCHOE pacCTOsIHUE U
OINTHUYECKasl CWJia JMH3bl, IPU ONHWCAHUU NPABUWIBHO TPAKTOBAaTh (U3UUECKUUN
CMBICII HCIIOJIb3YEMBIX BEJIWYMH, HX OOO3HAYEHUS M €AUWHUIIbI, YKa3bIBaTb
bopMyiibl, CBS3BIBAIOIIME JAHHYIO (DU3HUYECKYIO BEJIMYMHY C JApPYrHMU
BEJIMYNHAMM;
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OINHCHIBATh M3YYCHHbIE KBAHTOBBIE SIBJIEHUS UM MPOLIECCHI, HCIIOJIb3YS
(buzmyeckre BEIMYHUHBI: CKOPOCTh BJIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJHBI U
4acTOTa CBETAa, SHEPTUsl U UMIYJIbC (POTOHA, IIEPUOJ MOJIypacIaia, SHEPTus CBA3U
aTOMHBIX SJep, NpPU OIMCAaHUU TIPABWIBHO TPaKTOBAaTh (U3MYECKUA CMBICIT
HCIIOJIb3YEMbIX BEJIWYMH, UX OOO3HAUYEHUs M E€IUHULbI, yKa3blBaTb (HOPMYIJIbI,
CBSI3BIBAIONIME JAaHHYIO (PU3MUECKYI0 BEIUYMHY C JpPYTUMU BEIMYUHAMHU,
BBIYMCIIATH 3HaYCHUE (PU3NISCKON BEITMIUHEL;

aHAIM3UpPOBaTh (PU3UYECKUE MPOLECCHl U SBJICHUS, UCIOJb3Yys (U3NYECKHE
3aKOHbI U NIPUHLMIIBL: 3aKOH OMa, 3aKOHBI ITOCJIEI0BATEIBHOIO U MTapalIeIbHOTO
COCIMHEHUSI MPOBOJHUKOB, 3aKOH J[koyims—JIeHma, 3aKOH 3JE€KTPOMarHUTHOM
VHAYKLHWHY, 3aKOH NPAMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI IMPEJOMJICHHUsI CBETa, ypaBHeHHE OWHIITEHHa mist ¢orodrddekra,
3aKOH COXpaHEHUsS PHEPTUU, 3aKOH COXPAHEHHUS UMIIYJbCa, 3aKOH COXPaHEHUS
2JIEKTPUYECKOrO 3apsAda, 3aKOH COXPAaHEHMs MacCOBOI'O 4ucila, OCTynaTsl bopa,
3aKOH PaJMOAaKTHBHOTO paciaja, Ipyu 3TOM Pa3IndaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTH4YeCKOE€ BbIpaXEHUE M YCJIOBHUS (TpaHHULbI, OOJIACTH)
MPUMEHUMOCTH;

OIpEAEIISITh HAIIPABJIIEHUE BEKTOPAa MHAYKIIUM MAarHUTHOI'O NOJIs HPOBOJHUKA
C TOKOM, cuJibl AMmrepa u cuibl JIopeHia;

CTPOUTh U OIHUCHIBATH H300paKEHHE, CO37aBA€MOE IUIOCKHUM 3€pKaJioM,
TOHKOU JIMH30M;

BBINOJIHSATh SKCIEPUMEHTHI 110 HCCIEIOBAaHUIO (PU3NUECKUX SIBICHUM U
IIPOLIECCOB € MCHOJB30BAHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHMH: IPU 3TOM
dbopmynmupoBatres TpoOiieMy/3azlady M THUIIOTE3y YYEOHOro JKCIIEPHMEHTA,
coOupaTh YCTAaHOBKY W3 TIPEIOKEHHOTO OOOpYIOBaHHS, MPOBOJHUTH OMNBIT H
(opMynMpoBaTh BHIBObI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIIMYHUH, TIPH
ATOM BBIOMpATh ONTUMAIBHBIA CIIOCOO M3MEPEHUS] M HCIIOJIb30BaTh H3BECTHHIC
METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN;

HCCJEOBaTh 3aBUCUMOCTH (PU3MUECKHX BEJIWYMH C HCHOJIB30BAHUEM
NpSIMBIX HW3MEPEHHH: MPH ITOM KOHCTPYHPOBATH YCTAaHOBKY, (HUKCHPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIIMYMH B BHUAE TaOJIUIl U
rpaduKoB, 1enaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEIOBAaHUS,

coOJroiaTh mpaBuiia OE30MacHOTO TpyAa MPHU MPOBEJICHUN HCCIECIOBAHUIN B
paMKax y4eOHOIro OJKCIIEPUMEHTa, Y4YEOHO-UCCIEAOBATEIbCKOM U IPOEKTHOM
NESITEIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPONCTB M J1a00OpaTOPHOIrO
o0opynoBaHUs;

peliaTth pacyéTHhIE 3aJladyd C SBHO 3aJlaHHOM (U3UYECKONW MOJIEbIO,
HCTIONB3Ys (PU3NYSCKUE 3aKOHBI W TIPUHIIUIBI, HA OCHOBE aHAJIN3a YCIIOBUSA 3aa4ud
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BBIOMpaTh (PU3UUYECKYIO MOJIEIIb, BBIACIATh (DU3NUYECKUE BEIUYUHBI U (OPMYIIbL,
HEeoOXOMMBbIE I €€ pelIeHMs, IIPOBOJAUTH PAcyEThl U OLIEHUMBATh PEaIbHOCTH
MOJIy4Y€HHOI'0 3HaueHUsI (U3NYECKON BEIUYUHBI;

pelIaTh KA4YECTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HENPOTUBOPEUYNBYIO
LIENOYKY PACCYXJEHUU C OIOpOM Ha HM3yYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(buzndeckue sBICHUS;

HCII0Jb30BaTh npu pelLIeHun y4eOHBIX 3a7a4 COBPEMECHHBIE
UH(OPMALIMOHHBIE TEXHOJOTHH ISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPHPETALIUU
U TpeJCTaBICHUs] yYeOHON M HAayYHO-NIOMYJISIPHON MH(pOpMAalHH, MOJyYeHHOU U3
pa3MUYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MTOJTydaeMyto HH(POPMAIIUIO;

OOBACHATh MPUHLMUIIBI JEHCTBUS MaIIMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3iauyaTh yCIOBUS UX O€30MMaCHOr0 MCHOJIb30BaHUS B IMOBCEIHEBHOU
JKU3HU;

IIPUBOJUTH IPUMEPHI BKJIaJa POCCUNCKUX U 3apyO€KHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHUE NPOLIECCOB OKPY’KAIOILIEro MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

HCIIOIb30BaTh TEOPETUUCCKUE 3HAHHS 10 (U3MKE B TOBCEIHEBHOW >KU3HHU
171 obecriedeHus: 6€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpPaMU M TEXHUYESCKUMU
YCTPOMCTBAMH, IS COXPAHEHUS 3IOPOBBS U COOJIOACHUS HOPM HKOJIOTHYECKOTO
IOBEJACHUS B OKPY’KaIOLIEH CPELE;

paboTtaTb B Tpynmne C BBINOJIHEHUEM PAa3JIWYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBaTh paldoTy TpPyHIbl, palUOHAJIBbHO pacOpelessiTh OOS3aHHOCTH U
IUIAHUPOBATh JIESATEIBHOCTh B HECTAHIAPTHBIX CUTYALMSAX, al€KBATHO OLICHUBATH
BKJIaJl K&KJOTO U3 YYAaCTHUKOB I'PYNIIbI B PELICHUE pacCMaTPUBAEMON POOIEMBI.
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TEMATHYECKOE IVIAHUPOBAHUE

10 KVIACC
KoanuyectBo yacos DJIeKTPOHHbIE
HauMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne n/m P Kourpoabubie IIpakruyeckue (mnpp )
MPOrpamMMBbI Bceero o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. PU3UKA U METO/JAbl HAYUYHOI'O ITO3HAHUSI
Bbutnuoreka [JOK
1.1 O] 2
VISHKA H METOIB! HAyTHOTO foSHAaHA https://m.edsoo.ru/7f41bf72
Uroro mo pasneiy 2
Pa3znen 2. MEXAHUKA
buobnuoreka [IOK
2.1 Kunemarnia S https://m.edsoo.ru/7f41bf72
Bubanorexa IJOK
22 Auramika ! https://m.eds00.ru/7f41bf72
Bu6munoreka IIOK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 hitps://m.edsoo.ru/7fA1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU 9 1 Bubnmnotexa [IOK
' TeopHUU https://m.edso0.ru/7f41bf72
butnuoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELIECTBA. 5 bubmmoreka LJOK
' ®da3oBbI€ NEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no paznemy 24
Paznen 4. QJJIEKTPOAUHAMUKA
Bubanoreka IHOK
4.1 DJICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocTosanHBIN 251eKTpUUecKUil TOK. TOKH B Bubmunoreka [IOK
4.2 12
pa3IU4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no paznemny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

JNeKTPOHHbIN AOKYMeHT nepegaH vyepes onepatopa 30 3A0 "TakcHet" Cp, 14 des 2024 19:33:57 MCK

NpoeHTnodnkaTop gokymeHTa aac179e6-97f5-4515-9¢17-340e052a280c
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11 KJIACC

KosnuecTBO yacon DJIeKTPOHHBIE
HaunMeHoBaHMe pa3iesioB U TeM nugposBbie
Ne n/m P Kontpoabubie IIpakTuueckmue (undp )
NPOrpamMmmabI Bcero o0pa3oBaTejIbHbIE
padoThl padoThl
pecypchl
Paznen 1. 9JIEKTPOAUHAMUKA
11 MarsuTHOe nose. DIeKTpOMarHuTHas 11 1 3 Bubmmnoteka [IOK
' HMHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no paznemny 11
Paznen 2. KOJIEBAHUS U1 BOJIHBI
21 MexaHUuYeCcKHUe U AIIEKTPOMarHUTHBIC 9 1 bubmmoreka [IOK
' KoJe0aHus https://m.edsoo.ru/7f41c97c
29 Mexanuuyeckue U dJIeKTpOMarHuTHbIE 5 1 Bubmmnoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoreka IIOK
2:3 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pasznen 3. OCHOBBI CIIEIIMAJILHOW TEOPUU OTHOCUTEJILHOCTHU

OCHOBBI CITEIUAIBHON TEOPUU Bubmuoreka LHOK
3.1 4 1
OTHOCHUTEJIbHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
Bbubanoreka ITOK
4.1 i
DneMeHThl KBAaHTOBOW ONTHKU 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aroma 4 Bubauoreka LIOK
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https://m.edso0.ru/7f41c97c

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

4.3 ATOMHOE PO 5

Hroro no pazaeny 15

Pa3znen 5. OJIEMEHTBI ACTPOHOMUWU U ACTPO®PU3UKU

Bbubmuoreka IIOK

5.1 DJeMEeHTHI aCTPOHOMHH B aCTPOPU3UKU 7 1 https://m.eds0o.ru/TfA197¢

Hroro mo pazneny 7

Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O6o0mmaroriee TOBTOPESHUE 4 Eg{iHE;T:é(;?f:ﬁ f41c97c
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7

JNeKTPOHHbIN AOKYMeHT nepegaH vyepes onepatopa 30 3A0 "TakcHet" Cp, 14 des 2024 19:33:57 MCK
NpeHTndumkaTop gokymeHTa aacl79e6-97f5-4515-9c17-340e052a280c Crpanuua 34 n3 55
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IMOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KoanuyecTBo yacos DJIeKTPOHHbIE
Ne Jara uudposbie
Tema ypoka Kontpoabubie | I[lpakTtuueckue
n/m Bcero U3y4YeHHUs odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
PusHuKa — HayKa O IPUPOJIE.
Hayunsie MCTZK BI HOSH&II)HI/iI 1 Bubmorexa [IOK
i 8 04.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero Mupa
Poinb u MecTo pusuku B
(hopMupoOBaHUU COBPEMEHHOMN 1 Bubmnorexa LIOK
Hay4YHOH KapTUHBI MUPA, B 05.09.2023  https://m.edsoo.ru/ff0c33e6
MPaKTHYECKOM NIESATEIbHOCTH JIFO/ICH
MexaHnyeckoe OIBIKCHHE.
OTHOCHUTEIILHOCTh MEXaHHIECKOI'O 1 Bbu6amnoreka IIOK
nBrxeHus. [lepemerienue, CKOpoCThb, 11.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE TIpsIMOTTMHEITHOE 1 Butnmorexa [JOK
JIBIDKCHUC 12.09.2023 | https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSIMOIMHENHOE 1 bubmmoreka 1JOK
JBYDKEHUE 18.09.2023 @ https://m.edsoo.ru/ff0c372e
CobomHoe majeHne. Y CKOpeHue 1 Bbu6amnoreka IIOK
CBOOOHOIO MaICHUS 19.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe qBUKEHHE.
JIBI>KeHNE MaTepUaIbHON TOYKHU 10 1 bubmorexa [JOK
P 25.09.2023  https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
ITpuHIMI OTHOCHTENBHOCTH [ anuies. 1 Bubanoreka IJOK
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WHepruaibHBIE CHCTEMBI OTCYETA. 26.09.2023 | https://m.edsoo.ru/ffOc3be8
IlepBeiii 3akon HeroToHa
Macca tema. Cuna. I[puaTtam
9 cyrepno3unuu cui. Bropoi 3akoH Bubnnorexa HOK
ynep " ) POt 02.10.2023 = https://m.edsoo.ru/ffOc3be8
HeroTona itst MaTepualibHON TOYKHU

10 Tpetnii 3akon HeroToHa 115 Bubanoreka IIOK
MaTEepHUAIbHBIX TOYEK 03.10.2023  https://m.edsoo.ru/ffOc3be8
3akoH BcemupHoOro tsrorenus. Cuia

11 TspKkecTd. IlepBast kocMuueckas bubmorexa [HOK

P 09.10.2023 = https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec Bubnunorexa [IOK
Tea 10.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenusd. KosdduimeHt tpeHus.

13 Cuna Zgn OTI/IBHeI({i)I/quIl‘]I-I u BI/IieHI/II/I bubimorexa LIOK

p pH A 16.10.2023 | https://m.edsoo.ru/ff0c3f76
Tena B )KHUIKOCTH HJIM ra3e
TToctymarenpHOE 1 BpamaTeIbHOE

14 JIBMDKEHHE a0COJFOTHO TBEPIOTO Tea. bubnuoreka [JOK
MowmeHT cuibl. Ilnedo cuisl. YcnoBus 17.10.2023 @ https://m.edsoo.ru/ffOc41a6
paBHOBecHUs TBEPIOTO TeA
NmMnynbc MaTepuanbHON TOYKH,

15 CUCTEMBI MAaTEPHUAIILHBIX TOYECK. Bubmunorexa LHOK
Nmmynbc cuiibl. 3aKOH COXpPaHEHUs 23.10.2023 | https://m.edsoo.ru/ff0c43d6
HMITyJbca. PeakTHBHOE IBH)KESHUE
Pabora 1 MOIIITHOCTE CHJIBL.

16 Kunernueckas sneprust Bubmnoreka LIOK
MaTepuaibHOR Touku. Teopema 00 24.10.2023 @ https://m.edsoo.ru/ff0c4502
W3MEHECHUH KHHETHYSCKOW YHEPTHH

17 IloTenumanbHas 3HEpPrus. Bubanoreka IJOK
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18

19

20

21

IloTennnansHast SHEPTUA YIIPYTO
neopMUPOBAHHOM TIPY>KUHEL.
[NorenmnuanbHast SHEPTHS TeIa BOIU3HU
TMOBEPXHOCTH 3EMIIU

IloTennnanbHble U1 HENOTEHIIMAJIBLHBIE
cuibl. CBA3b pabOThI
HETOTCHIIUAIBHBIX CHJI C H3MEHEHHEM
MEXaHUYIECKOI PHEPTUH CHCTEMEI Tell.
3aKOH COXpaHEHHST MEXaHUYIECKOH
SHEepPTUu

JlabopaTopHas pabota
«/ccnenoBanye CBSI3U PaOOTHI CHIIBI C
M3MEHEHNEM MEXaHHIECKOW SHEPTUH
Tella Ha IPUMEPE PaCTSHKEHUS
PE3UHOBOTO XIyTa»

KonTponsHas padora no teme
«Kunemaruka. Jluaamuka. 3aKOHBI
COXpaHCHUS B MEXaHUKE»

OCHOBHBIE TTOJIOKEHUS MOJICKYIISIPHO-
KHHETH4YeCKOi Teopun. bpoyHoBckoe
nemxenne. Juddy3us

07.11.2023

13.11.2023

14.11.2023

20.11.2023

21.11.2023

https://m.edsoo.ru/ff0c461a

Butnuoreka IJOK
https://m.edsoo0.ru/ff0c478c

Bbutnuoreka IJOK
https://m.edsoo.ru/ff0c4b74

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

22

23

24

XapakTep IBUXKEHUS U
B3aMOJICHCTBHUS YACTHUIL BEIICCTBA.
Monenu cTpoeHust Ta30B, KUIKOCTEH
U TBEPABIX TEN

Macca monekyn. KonnuectBo
BemiecTBa. [locTossHHAass ABoraapo
TerutoBoe paBHOBecue. Temmeparypa
u e€ uzmepenue. lllkana Tremmeparyp

27.11.2023

28.11.2023

04.12.2023
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Henbcus

25

Nneanepabiii raz3 B MKT. OcHOBHOE

Bu6anoreka IIOK

ypaBaenue MKT 05.12.2023  https://m.edsoo.ru/ffOc4fde
AOGcomnoTHas TeMIiepaTypa Kak Mepa

26 cpenHeN KMHETUYECKOW SHEPTUN Bbubmmnoreka [IOK
JIBUOKEHMSI MOJICKYJl. Y paBHEHHE 11.12.2023  https://m.edsoo.ru/ffOc511e
Menneneea-Knaneiipona

27 3axoH /lansToHa. ['a30BbIe 3aKOHBI 12122023
JlabGopaTtopHas paboTta

o8 «/ccnenoBanne 3aBUCHMOCTH MEXKTY
rmapaMeTpaMH COCTOSHHUS 18.12.2023
pa3peKESHHOrO Ta3ay

29 M3onporecchl B HacaibHOM ra3ze u ux Bbutnuoreka [JOK
rpaduueckoe npeacTaBieHue 19.12.2023 @ https://m.edsoo.ru/ff0c570e
BHyTpenHss sHEprus
TEPMOIMHAMHYECKON CUCTEMBI U

30 cnocoObI €€ uzMmenenus. KonnuecTBo bubmmoteka [IOK
TEIJIOTHI U paboTa. BHyTpeHHsIs 25.12.2023  https://m.edsoo.ru/ff0c5952
9HEPTHsl OJHOATOMHOTO HUJI€ATLHOTO
rasza

31 Buasr Terutonepenaun bubmuorexa LIOK

26.12.2023  https://m.edsoo.ru/ff0c5c36
Y nenpHaAs TEI0EMKOCTE BEIIECTBA.

32 KonnuecTBo TennoTsl npu Bubmnoreka LIOK
Teruronepenayue. AauadbaTHBIN 09.01.2024  https://m.edsoo.ru/ff0c5c36
rporiecc

33 IlepBrlIit 3aKOH TEPMOAMHAMUKH U €TO Bubmunoreka [IOK
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MpUMEHEHHE K U30IpoIeccam 15.01.2024 | https://m.edsoo.ru/ffOc5efc
HeobpaTtumMocTs mporeccos B
34 npupone. Bropoii 3akoH Bubmorera [TOK
prpose. P 16.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHI

35 ITpunnun gevicreus n KI1J{ TrennoBoi Bbutnuoreka [JOK
MalIuHBI 22.01.2024 | https://m.edsoo.ru/ff0c600a

36 K KII
Huen Kaprio u ero K1 23.01.2024

37 DKOJOTHYECKHUE TPOOIIEMBI
TEIUIOOHEPTETUKHU 29.01.2024

a8 Ob6o0maromuii ypox «MoJeKyIsipHast Bubmunoreka [IOK
¢u3nka. OCHOBEI TEPMOIUHAMHUKI 30.01.2024 | https://m.edsoo.ru/ff0c6938
KonTtponsHas pabora no teme

39 «MonexkynsapHas ¢puzuka. OCHOBBI bubmorexa LOK

’ 05.02.2024  https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI)

40 ITapoo6pa3oBaHre U KOHACHCALIUA. Bubnmnorexa [IOK
Wcnapenue u kureHue 06.02.2024  https://m.edsoo.ru/ff0c63b6
AOCONIOTHASI U OTHOCHUTEIbHAS

41 BJIQKHOCTB BO31yxa. HachIeHHbIN Bubmiorera [OK
na Ayxa. = 12.02.2024  https://m.eds00.ru/ffOc64d8
Tsépnoe teno. Kpucrammuueckue u
amopdHbIe Tena. AHU30TPOITHSI

42 CBOMCTB KpucTasios. JKunkue bubinorexa LIOK

) 13.02.2024  https://m.edsoo.ru/ff0c65f0
kpucrtamisl. CoBpeMeHHBbIE
MaTepHUaIbI
IInaBnenue u KpucTayIu3anuus.
43 VnenbHas TerioTa IIaBJICHUS bubmorexa [JOK
’ 19.02.2024  https://m.edsoo.ru/ff0c6708

CyO6numanumus
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Bubanoreka IIOK

44
YpaBHEHHE TEILIOBOrO Oanasca 20.02.2024  https://m.edsoo.ru/ff0c6820
) C) 7
A A P 26.02.2024  https://m.edsoo.ru/ff0c6bcc
3apsa0B
TIpoBOAHUKH, TUIIEKTPUKH U
46 H(I))J'I HHOBO HI/)IIKI/I 3a2))H COXpaHCHHUS Buborexa [IOK
YHPOBOA | P 27.02.2024 = https://m.edsoo.ru/ffOc6bcc
3JICKTPUYECKOTO 3apsiia
BzaumoelicTBre 3apsioB. 3aK0H
47 Kynona. TodyeuHBIN AIIEKTPUUECKUN budmorexa [IOK
' ’ p 04.03.2024 | https://m.edsoo.ru/ffOc6ced
3apsi
Harnpsik€HHOCTD 3JIEKTPUUECKOTO
48 nosst. [IpuHOun cynepnosnunu bubnuoteka [IOK
3JIEKTPUYECKUX noye. JInHumn 05.03.2024 | https://m.edsoo.ru/ffOc6df2
HaIpsKEHHOCTH
Pabora cuit aiekTpocTaTH4ecKoro
49 roJisi. [Torenuman. Pa3zHocTh bubmorexa [IOK
) . 11.03.2024  https://m.edsoo.ru/ff0c6f00
MOTEHIIUAIOB
TIposo, K DIIEKTPUK
50 anr;lci iﬁ?afnzeiioi HTOFJ)IIZ o bubmorexa LIOK
p ) 12.03.2024  https://m.edsoo.ru/ffOc7018
JuanekTprudeckas MpOHHUIIAEMOCTh
. bubmuoteka [IOK
51 daextpoémkocts. Konzencarop 18.03.2024  https://m.edsoo.ru/ff0c7126
DIeKTPOEMKOCTH TNIOCKOTO
52 KOHJIeHcaTopa. DHEPTHs 3apsiKSHHOTO Bubmiorera [HOK
8 pa. JHEP P 19.03.2024  https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
Jlaboparopnas padora "U3meperue
53 ..
3JIEKTPOEMKOCTH KOHeHcaTopa" 01.04.2024
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54

ITpyuHnMn AElCTBUSA U IPUMEHEHUE
KOHIEHCAaTOPOB, KOIIMPOBAJIBLHOTO
anmnapara, CTpyHHOIo IpHHTEpa.
DneKTpocTaTUYecKas 3amuTa.
3a3eMIIeHHe IeKTPOIIPHOOPOB

02.04.2024

55

56

57

DNEKTPUUECKUN TOK, YCIIOBHUS €r0
cymiecTBoBaHuUs. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsixenue.
Conportusnenne. 3akon Oma 1jist
y4JacTKa Ienu

TTocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTUHEHUE
nmpoBoaHHUKOB. JIlabopaTtopHas paboTa
«M3yuyeHne CMEIIaHHOTO COSTUHEHUSI
pe3UCTOPOB»

PaboTta u MOIIHOCTH 3JIEKTPUUECKOTO
Toka. 3akoH [[>xoyns-Jlenna

08.04.2024

09.04.2024

15.04.2024

Bubanoreka IIOK

https://m.edsoo.ru/ff0c74f0

Bbutnuoreka IJOK

https://m.edsoo.ru/ff0c7838

58

59

3akon OMa 17151 TTOITHOW (3aMKHYTOH )
aneKTprudeckoii emu. KopoTtkoe
3aMmbikanue. JlaboparopHas pabota
«M3mepenune 3/]C ncTouyHUKa TOKA U
€ro BHYTPEHHETO COMPOTHUBIICHHUS

DNeKTpOHHAS TPOBOJIUMOCTD TBEPIABIX
MeTaJIOB. 3aBUCUMOCTbD
COTNIPOTHUBJICHUS] METAJLIOB OT
TemrepaTypbl. CBEpXIIPOBOIMMOCTH

16.04.2024

22.04.2024

Bbutnuoreka [JOK

https://m.edsoo.ru/ff0c7ae0

60

61

DIEeKTPUUIECKUI TOK B BAKyyME.
CBolicTBa JIEKTPOHHBIX MyYKOB

HOJ'IyrIpOBOHHI/IKI/I, HX COOCTBCHHAS U

23.04.2024

Bubanoreka IJOK
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MpUMECHAs MPOBOANMOCTE. CBOMCTBA 29.04.2024 = https://m.edsoo.ru/ff0c84ae
p—n-trepexona.
[TomynpoBOgHUKOBEIE TPUOOPHI
DNEeKTPUIECKHIT TOK B pacTBOpax U

62 pacruiaBax 3JIEKTPOJIMTOB. 1 bu6mmoreka LIOK
DIEKTPOIUTHYECKAS JUCCOIUAITUS. 30.04.2024  https://m.edsoo.ru/ff0c82ba
OnekTponus
DIIeKTPUUIECKUI TOK B ra3ax.

63 CaMOCTOATENbHBIN U 1 Bubnunorexka [IOK
HECaMOCTOSITEIIFHBIN pa3psiI. 06.05.2024  https://m.edsoo.ru/ffOc84ae
Momnnus. [Tnasma
DnekTpudecKkue Npudops! U

64 YCTPOMCTBA U UX TIPAKTHYECKOE 1 Bubnuoreka [IOK
npuMeHeHue. lIpaBuna TeXHUKH 07.05.2024 @ https://m.edsoo.ru/ffOc86fc
Oe3omacHOCTH

65 O06o06maInil ypok 1 Bubmnorexa LIOK
«DNEKTPOJUHAMHUKA 13.05.2024 @ https://m.edsoo.ru/ffOc88be
KonTponshas padora no teme

66 «Onexrpocratuka. [locTosTHHBIN 1 bubnuoreka IIOK
3JIEKTpUYECKUil TOK. Toku B 14.05.2024 @ https://m.edsoo.ru/ff0c8a8a
pPa3IUYHBIX Cpemax»

67 Pesepsuelii ypok. KonTponsnas 1 Bubnunoreka [IOK
pabora 1o Teme "DiaeKTpoauHaMHuKa" 20.05.2024  https://m.edsoo.ru/ffOc8c56

68 PesepHbIii ypok. O000maronuii ypox 1 Bbutnuoreka [JOK
no reMam 10 xitacca 21.05.2024 @ https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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11 KJIACC

KosauvecTrBo yacoB JIeKTPOHHbIE
Tema ypoka Konrpoasnbie | IIpakTundeckue Aara HHppoBLie
Bcero U3y4eHUs o0pa3oBaTejibHbIE
padoThl padoThl
pecypchl
ITocTOossHHBIE MAarHUTHI U UX
B3aMOJiciCTBHE. MarHuTHOE II0JI¢. 1 bubmmoreka [IOK
BekTop MarHuTHOM MHAYKLIHHU. 02.09.2024 = https://m.edso00.ru/ff0c9778
JIMHMY MarHUTHON MHAYKLIUU
MarauTHoe 110J1€ IPOBOJIHUKA C
TokoM. OmbIT DpcTena. 1 bubmmoreka [IOK
BsaumoneiicTBue NpoBOJIHUKOB C 03.09.2024  https://m.edsoo.ru/ffOc98fe
TOKOM
JlabopaTtopHas padota «M3yuenue 1 1 Bubmmoteka [JOK
MarHuTHOTI'O IOJIsI KaTyIIKH C TOKOM» 09.09.2024  https://m.edsoo.ru/ff0c98fe
JlelicTBEe MarHUTHOT'O MOJISI Ha
MPOBOAHUK ¢ TokoM. Criia Ammepa.
JlabopaTopnas padoTa 1 1 Bubmmoteka [JOK
«Hccnenosanue neiicTBUs 10.09.2024 | https://m.edsoo.ru/ff0c9acO
MNOCTOSIHHOI'O Marivra Ha paMKy C
TOKOM)»
JlelicTBEe MarHUTHOT'O MOJISI Ha
JBHKYIIYIOCS 3apSDKEHHYIO YACTHITY. 1 Bubmuoteka [IOK
Cuna Jlopenma. PaboTa cribl 16.09.2024  https://m.edsoo.ru/ff0c9df4
Jlopenna
OnextpoMaruuTHas HHAYKUs. [ToTok
BEKTOpa MarHuTHOM uHayKknuu. DJ[C 1 17.09.2024

UHAYKIUHU. 3akoH SHCKTpOMaFHHTHOﬁ
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uHayknouu Papajaest

10

JlabopaTtopHas paboTta
«VccnenoBanue sSBICHUS
SJIEKTPOMArHUTHOW HMHIYKIIHI)

NunykruBHOCTE. SIBNEHME
camonHAyKuu. J1C caMOMHIYKIIUH.
DHeprusi MarHuTHOTO TIOJISI KATYIIIKH
C TOKOM. DIIEKTPOMarHuTHOE MOJIe

TexHuueckue ycTpoucTBa U UX
NIPUMEHEHUE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMAarHUTHI, YJIEKTPOJBUIaTEb,
YCKOPHUTENIH JIEMEHTApPHbBIX YACTHII,
MHAYKLOHHAs I1eYb

O6o6maronuii ypok «MarHuTHoe
rosie. DJIEKTPOMarHuTHasT MHIYKIUS

23.09.2024

24.09.2024

30.09.2024

01.10.2024

bubmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubnnoreka [JOK
https://m.edsoo.ru/ff0ca600

Bbubmuoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KontponsHnas pabora mo teme
«MarsurtHoe 1noiJie.
DJIeKTpOMAarHuTHAsT HHITYKITHS»

07.10.2024

Bbubmuoreka [IOK
https://m.edsoo.ru/ffOcad58

12

13

14

CB00OOIHBIE MEXAHUYECKHE
kosebanus. ["'apMoHndeckue
KosieOaHus. YpaBHEHHE
TapMOHUYECKUX KOJICOaHUH.
IIpeBparnienune sHEpPrUn
JlabopaTopHas padoTta
«HccienoBanue 3aBUCUMOCTH
MepHo/Ia MaJIbIX KOJIcOaHul rpy3a Ha
HUTH OT JUTMHBI HUTH W MacChl Tpy3a»

KonebarenbHablit KOHTYp. CBOOO HEIC

08.10.2024

14.10.2024

bubmoreka IIOK
https://m.edsoo.ru/ff0caf06

Bu6anorexa IJOK
https://m.edsoo.ru/ff0ch820
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15

QJICKTPOMArHuTHHIC KoJieOaHus B
nacajIbHOM KOJIeOaTEeIbHOM KOHTYpE€.
Amnajgorus MEKAY MEXaHUICCKHUMHU 1
DJICKTPOMarHUTHBIMHU KOJIEOAHUSIMH

®opmyna ToMmcoHa. 3aKoH
COXpaHEHHUs SHEPTUHU B UJI€ATLHOM
KoJIe0aTeIbHOM KOHTYpE

15.10.2024

21.10.2024

Bu6anorexa IJOK

https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyXarOMAX
KoJIeOaHUAX. BEIHYXICHHBIC
MeXaHU4ecKue Kojaebanus. PesoHaHc.
BriHyX1€HHBIE 37IeKTPOMarHuTHbIE
KOJICOaHus

22.10.2024

Bubanoreka IJOK

https://m.edsoo.ru/ffOcbb86

17

ITepemennsbrit Tok. CHHYCOUIATBLHBIN
NEePEMEHHBINA TOK. MOIITHOCTH
TIEPEeMEHHOTO TOKa. AMIUJIUTYHOE U
JICUCTBYIOIIEE 3HAYCHUE CUJIBI TOKA U
HAaTpsHKEHUS

28.10.2024

Bub6nanoreka [JOK

https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop. [TponszBoacTso,
repenada u noTpedieHne
3JIEKTPUYECKOMN dSHEPTUHU

YcTpoiicTBO M MpakTUYECKOE
MMPUMEHEHUE IEKTPHUIESCKOTO 3BOHKA,
reHeparopa IepeMeHHOro TokKa,
JIMHUN AIEKTporepenad

DKOJIOTMYECKHE PUCKHU MTPHU
MPOU3BOJICTBE NIEKTPOIHEPIUU.
KynsTypa ncnonp3zoBanust
SJIEKTPOIHEPTUH B IIOBCETHEBHOMH
KA3HA

29.10.2024

11.11.2024

12.11.2024

bubnmoreka [IOK

https://m.edsoo.ru/ff0cc324
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MexaHu4yeckue BOJIHBI, YCIOBUS
pacopoctpanenus. [lepuos.

21 CKOpOCTh pacIrpoCTpaHCHUS U JJIMHA bubimorexa LHOK
P pactpoctp 8 18.11.2024  https://m.edsoo.ru/ffOcca54
BoJHEL. [lonepeunsie 1 MPOIOIBEHBIC
BOJIHBI
29 3ByK. CKOpOCTb 3ByKa. | pOMKOCTB Bubanorexa IJOK
3ByKa. Bricora Tona. TeMOp 3ByKa 19.11.2024  https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHEIE BOJHEI, UX
23 cBoiicTBa u ckopocTh. [llkama bubmmorexa [IOK
p i 25.11.2024  https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJTH
ITpuHIUNBEl paguoCBA3U U
24 .P
TCJIICBUACHUS a3BUTHUC CPCACTB 26112024
CBA3U. Pammortokanus
o5 KontponsHas pabora «Konebanus u Bbubauorexka IIOK
BOJIHBD 02.12.2024 | https://m.edsoo.ru/ffOcc6f8
ITpssmonuHelHOE pacrpocTpaHeHne
26 CBETa B OJHOPOJIHOM cpene. Bubmunoteka [IOK
Toueunslit ncrouHuk ceera. Jlyua 03.12.2024 @ https://m.edsoo.ru/ff0cd350
CBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxeHust ceeta. [loctpoenue bubmorexa [IOK
P pera. 11oeTp 09.12.2024 https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IIJIOCKOM 3€pKaje
IIpenomienue cBera. IlonHoe
o8 BHYTpEHHee oTpaxxeHue. [IpenenbHbIi bu6mmorexa [JOK
YrOJI HOJTHOTO BHYTPEHHETO 10.12.2024 | https://m.edsoo.ru/ffOcd7{6
OTpaXKEHUsI
29 Jlaboparopnas padora «3meperue Bubmmoteka [IOK
MoKa3aTeJsl IPEJIOMIICHUS CTEKIIa» 16.12.2024  https://m.edsoo.ru/ff0cd67a
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JIunzsl. IlocTpoeHue n3o0pakeHuil B

30 nua3e. DopMyra TOHKOH JIMH3BI bubmmorexa LIOK
- opiy ‘ 17.12.2024  https://m.edsoo.ru/ffocdd1e
VBenudeHue JIUH3bI
JlabopaTopnas padoTa
31 4l 7
« CCJ‘ICI[OBaI—\I'I/Ie CBOWCTB 93.12.2024
M300paKCHUN B JTMH3AX»
Hucnepcus cera. Cl0KHBIH COCTaB
32 Oemoro ceeta. L[Bet. JTaboparopHast
pabora «Habnronenune qucnepcuu 24.12.2024
CBETa»
HuTepdepenius crera. JAudpakius bubnuoreka [IOK
33 N
ceera. Jludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonnepedHoCTh CBETOBBIX BOJIH. Bubmmnoteka LIOK
ITonspuszanus ceera https://m.edsoo.ru/ff0cf02e
OnTuyeckue NpuOOpPHI U yCTPOUCTBA
35 U YCIIOBHUSI UX 0€30I1acHOTr0
MIPUMEHCHUS
I'paHumer mpuMeHIMOCTH
KJaccu4yeckor MexaHuku. [TocTymaTel Bubmmoreka LIOK
36 N
CIIELUAIIBHOU TEOpUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTCIIBHOCTHU
OTHOCUTEITEHOCTh OJHOBPEMEHHOCTH.
37 3aMeuIeHrue BPEMEHU U COKDALIIEHUE bu6maorexa LIOK
P P https://m.edsoo.ru/ffOcfa42
HIJIINHBI
DHeprusi U UMITYJIbC PENSITUBUCTCKOM
38 gacTuIbl. CBsI3b MACCHI C DHEPTHEH U bubmmorexa LIOK
Het P https://m.edsoo.ru/ffOcfc68
AMITYJIbCOM. DHEPTHS ITOKOS
39 KouTponsHas padorta «Onruka. Bubnunoreka LHIOK
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OCHOBEI CHCHI/IaJILHOﬁ TeOopUuu
OTHOCUTCIIBHOCTHU»

®ortonsl. Popmyna [Inanka. DHeprus

https://m.edsoo.ru/ffOcf6f0

bubmmoreka IIOK

40
Y UMITYITBC (DOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEAOBAaHUE 516 1OK
HOJIMOTEKA
41 .0 A.T.
(borosderra. Onbirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodrddekra. YpaBHEHHUE
42 QﬁHmTegna nqs)[(b(bomaq)(gema bubmorexa LIOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢porospdexra
JlaBimenue ceera. Onbitel I1. H.
43 JIeOeneBa. XuMH4eCKOE IEHICTBUE bubsmorexa [HOK
) https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPaKTHUECKOE TPUMEHCHUE:
44
(poTosnement, poTomaTIHK,
COJIHEYHas OaTapesi, CBETOIHUO.
45 Pemenne 3aga4d no Teme «DIE€MEHTHI Bubmmoteka [IOK
KBAHTOBOM ONTHKH) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OObITEI
46 Pesepdopaa 1o paccesHuro a-gactu bubmmorexa LLOK
poopa P - https://m.edsoo.ru/ff0d091a
IInanerapuas mozens aroma
bubmoreka IIOK
47 11 b
OCTYyJatTer Hopa https://m.edsoo.ru/ff0dOafa
Wznydenue u normomeHune (OTOHOB
48 IIpU IIEPEX0JI€ aTOMa C OJHOTO Bbubaunorexka IIOK

YPOBHSI 3HEPTUH Ha pyroil. Buasl
CHEKTPOB

https://m.edsoo.ru/ff0d0afa
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49

50

BonnoBrle cBoiicTBa yacTull. BoHEBI
ne bpotis. KopyckymnsipHo-
BOJTHOBOM ayanu3M. CIOHTaHHOE U
BBIHY)KJICHHOE U3ITyUCHHUE

OTKpBITHE paqUOAKTUBHOCTH. OTIBITHI
Pesepdopna o onpenenecHuo
COCTaBa paJOaKTUBHOT'O U3ITyUYEHHUS

Bu6anorexa IJOK
https://m.edsoo.ru/ff0d0ca8

Bu6anorexa IJOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

CpoiicTBa anbda-, 6eTa-, ramMmma-
u3ydeHus. Biausxue
pPaIMOaKTUBHOCTH Ha KHUBBIC
OpraHU3MBbl

OTKpBITHE IPOTOHA U HEHTPOHA.
Wzotonbl. Anbda-pacna.
DNEeKTPOHHBIA U TO3UTPOHHBIH OeTa-
pacnaj. 'amMa-uznydenue

DHeprus CBA3U HYKIIOHOB B SiJIpe.
Snepnble peakuuu. AnepHbIi
peaxtop. IIpoGiembl, IEpCIIEKTHURHI,
9KOJIOTMYECKHUE aCHEKThI AIepHOU
3HEPreTUKHU

DneMmeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTOo bl HAOTIOICHUS U
perucTpanum dJIeMEeHTapHBIX YaCTHII.
Kpyrmnerit cton «®yHmaMeHTanbHbIC
B3auMoaercTBusA. EnuHCTBO
(puznyeckoi KapTHHBI MUPaY

bubmoreka [IOK
https://m.edsoo.ru/ff0d1162

bubmoreka IIOK
https://m.edsoo.ru/ff0d1356

bubmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3anoro neba. Co3sesaus,
SIPKHE 3BE3MIBI, IUTAHETHI, X BHAUMOE
newxenue. CotHeyHas cucremMa
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56

57

Comnuue. ConHeuHast akTUBHOCTD.
Hcrounuk sueprun ConHna u 3837

3BE31bI, UX OCHOBHBIE
XapaKTEePUCTUKHU. 3BE3AbI TJIABHOM
MOCJIEN0BATENBLHOCTH. BHyTpeHHEE
crpoenue 3B&31. CoBpeMeHHbIE
NPEACTaBICHUS O MIPOUCXO0KIECHUU U
sBosrorinu CoJyiHIa U 3BE3 T

58

Mineunsrii [1yte — Hama ["anakThka.
ITonoxxenue u nBmwxenune ConHLa B
TI'anaktuke. I'anaktuku. YEpHble
JBIPHI B siIpax raJlakTUK

59

Bcenennas. Pazberanue rajjakTuk.
Teopus bonbmioro B3peIBa.
PenukToBoe n3nydeHue.
MertaramakTuka

60

61

62

63

64

Hepemennsie mpo6ieMbl aCTPOHOMUHU

KouTtponbHas padora «1eMeHThI
aCTPOHOMHHU U acTPOPUIHKI»

Oo6o6maronuii ypok. Pons pusuku u
aCTPOHOMHHU B KOHOMHYECKOH,
TEXHOJOTHYECKOMH, COIIMaIbLHON 1
3THYECKOU chepax AesITSIbHOCTH
YeIoBeKa

O6o6maromuii ypok. Poibs u mecto
(pu3mky u acTpoOHOMUU B
COBpPEMEHHOM Hay4YyHOI KapTHHE MUpa

Oo6o6maromuii ypok. Posb

CtpaHuua 5113 55



(pusugeckoit Teopuu B
(hopMupoBaHUU MTPEACTABICHUN O
(puzmueckoit kapTHHE MHpa
O6o6maromuii ypok. MecTo
(pusmaeckoi KapTUHBI MUpPa B 00IIEM

65 1
psiAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEJICTABJIEHUI O IIpUPOIE

66 PesepBHBIN ypok. MarHuTHOE NOJIE. 1
DneKTpOMarHuTHast MHIYKLHS
PesepBHbIi ypok. OnTuka. OCHOBBI

67 CIIeIMAJIBHON TEOPUH 1
OTHOCHUTEILHOCTH
Peszepnslii ypok. KBanTtoBas ¢pusuka.

68 Sﬂel\l:eHTLI};I::T OHOMUH U ¢ 1 bubmorexa [TOK

P https://m.edsoo.ru/ff0d1784
acTpouzuku
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIs1 YUHEHUKA

» ®usuka, 10 xirace/ Mskumes I'.4., Byxosues b.b., Corckuit H.H. mox
penakuueit [TapdentreBoit H.A., AkunonepHoe o6uiectBo «M3narenbcTBO
«IIpocserienue»

» ®uzuka, 11 xinacc/ Mskuiues I'.J1., byxosues b.b., Uapyrun B.M. o
penakuueit [TapdentreBoit H.A., AkunonepHoe o6imiectBo «M3maTenbcTBO

((HpOCBGIHeHI/Ie»

METOAUYECKUE MATEPUAJIBI UISA YUUTEJIA

IlerpoBa M. A. Kyapssues B. B. «®u3uka. ba3zosslii yposens. 10 kinace», 2020 r.
[TerpoBa M. A.,KynpsiBueB B. B. «®u3uka. ba3osiii ypoBensb. 11 knaccy, 2020
r.

Caypos [0O. A.®uzuxa. [Toypounsie paszpadotku. 10 kinacc. ba3oBblii u
yrayOJsieHHbIH ypoBHU, MockBa, [IpocBemenue, 20221

Caypos 0. A.®uzuka. [loypounsie pazpabotku. 11 knacc. ba3oBblii u

yrayOJsieHHbIH ypoBHU, MockBa, [IpocBemenue, 20231
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