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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3uke ©6a30BOIO0 YpPOBHS Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEeOOBAHUM K pe3yJbTaram
OCBOCHHUS OCHOBHOW 00pa3oBaTelIbHOW MpOrpaMmbl, mpeactaBieHHbIX B OI'OC
COO, ®enepanbHoro 3akona «O6 obpazoBanuu B Poccuiickoit deneparuu" ot
29.12.2012 N 273-®3 (B pexn. ot 02.03.2016 1.), B coorBercTBrm ¢ ®OIT COO.
ITpukaz Ne371 or 18.05.2023 roma, a Takxke c ydyérom enepanbHOi padbouei
MporpaMMbl BOCHUTAHUS M KOHIEMNIMU TMpEenojaBaHus ydeOHOro mpeamera
«Duszuka» B 00paszoBarelbHbIX oOpranuzanusix Poccuiickoit ®Denepaunuu,
pear3yIuX OCHOBHBIE 00pa3oBaTeIbHbIC MPOrPAMMBI.

ConepxaHue mTporpaMmbl MO (PU3MKE HaNpaBieHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOy4eHHH UX (u3MKe Ha 0230BOM YpOBHE HAa OCHOBE CHCTEMHO-AESTEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METANpeIMETHBIM pPE3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM MpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3Y4YEHHs] (PU3UKH HAa YPOBHE CpEIHEro OOLIEeTo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTarnpeIMEeTHbIC, TPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3uKe BKIIOYAET:

. IUIAaHUPYEMBIE PE3yJbTaTbl OCBOCHUSI Kypca (PU3MKM Ha 0a30BOM
YPOBHE, B TOM YHCJIE€ MPEAMETHBIE PE3YJIbTAThI 10 ro1aM 00yUeHHUS;
. coJepkanue yueOHoro npeamera « @usukay» 1mo rogam o0ydeHus..

du3nka Kak Hayka o HauOoisiee OOMIMX 3aKOHaX NPHUPOJbI, BHICTYMAas B
KadyecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHWM 00 okpyxkaromiem mupe. [IkoabHBIN Kypc GU3NKU — cHCTEMOOOpa3yomnii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIBbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep UM pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIYYEHHUs] HOBBIX MATEPHAIIOB C 3aJaHHBIMU CBOWCTBAMU M JIPYTHUX.
N3yyenune QPu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIA METO]I MO3HAHUS MPHU BHITIOJHEHUU UMHU YY€OHBIX UCCIIEIOBaHUM.



B ocHOBy kypca ¢u3ukm mis ypoBHS CpeaHero oOmero oOpa3oBaHUs
MOJIOKEH PAI HUACH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK TMPHUHITUIBI €T0
MIOCTPOCHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3/eioB (PU3UKU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoesn cenepanuzayuu. B COOTBETCTBHM C HEW Matepuan Kypca (U3HUKH
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBISeTcs
dbopMupoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
noJe.

Hoesn eymanumapusayuu. EE peanusanmsi mpeAmnonaraeT HCIOIb30BaHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
bu3uKku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennHocmu. Kypc @usuku mnpeamnosnaraet
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes osxonocuzayuu peanusyeTcs TOCPEICTBOM BBEIEHUS DJIEMEHTOB
COJIepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHHA, a TaKXe OOCYXKICHHS
po6JieM paloOHAIBHOTO MPUPOIOTIONH30BAHMS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepXHEBBIMU d3JIeMEHTaMU Kypca (DU3UKM Ha YPOBHE CPETHEro OOIIETO
oOpa3oBaHus SBIAIOTCS (u3mdeckue Teopuu (hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUH, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAEC, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, IS OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUA U
MIPOIIECCOB).

CuCTeMHO-eSTETPHOCTHBIN TTOAXO0A B Kypce (DM3UKU peaTu3yeTcs: MPexKIe
BCEro 3a CYET OpPTraHW3alUU SKCIIEPUMEHTAIBLHON AESITETFHOCTH OOYYarOIIMXCS.
Jns  GazoBoro ypoBHS Kypca (U3UKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpPOHTABHBIX KPaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEeIWHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBIACTCS yYaCTHHUKAMHU
0o0pa30oBaTeNbHOTO TIpolLlecca HCXONd U3 OCOOCHHOCTEW IJIaHUPOBAHUS U
ocHamleHus: kaOunera ¢usuku. Ilpm »sTomM oOecreunBaeTcss OBIAJICHHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUS, WCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH W TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.



Bbonbimoe BHUMaHWE YAENSETCS PEIICHUIO PACUETHBIX M KAaueCTBEHHBIX
3amad. [Ipu 3TOM m1s pacU€THRIX 3a/7a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJJaHHOHN (DU3UIECKON MOJIEITBIO, TTO3BOJISIONINE TPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHUs HA
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUNW WM MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BhIOOpa (HU3UYECKOW MOACIHA IS CUTyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k marepualibHO-
TEXHUYECKOMY OOECIeUeHHI0 y4yeOHOro mpoliecca 0a30BBI YpOBEHb Kypca
(GbU3MKN HA YPOBHE CPEAHErO OOIIEro 00pa30BaHUs JOJKEH U3y4aThCs B YCIOBUSX
IpPEeIMETHOrO0 KaOWHeTa (M3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJa. B kaOuHere (QU3MKU JTOKHO OBITH
HE00X0AUMOe J1IabopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy1I0BaHUE.

JleMoHcTpaniuoHHOe 00opyoBaHue (QopMHUpyeTCs B COOTBETCTBUM C
OPUHIIUTIOM MUHUMAJIBHOM JOCTAaTOYHOCTH U  OOECNeYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAlui s
UCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIIEHHA W TPOIECCOB, OMIUPHUYECCKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUICCKUX TPUMCHCHHM.

JlabopaTopHoe 00OpynOBaHHE JUISI YYCHHMUYECKHX MPAKTUUECKHX paldoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, & TAKKE KOMITBIOTEPHBIX
WU3MEPUTETFHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMHU TICJISIMHU H3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISTFOTCSI:

. dbopMHpOBaHUE MHTEpECa M CTPEMIICHHSI 00yJaronuxcsl K HaydHOMY
U3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

. pa3BUTHE TIPEACTABICHMM O HAy4HOM METOAE IIO3HAHUA U
(dbopMHUpOBaHKE UCCIIEOBATEIHLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

. dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yueHHUs
OCHOB CTPOCHMS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

. dbopMupoBaHHEe YMEHUN OOBSICHATH SBJICHHUS C HCIOIb30BAHHUEM
bu3nyecKrX 3HAHUM U HAYYHBIX J10Ka3aTEIbCTB;

. (dbopMupoBaHUE MPEICTABICHUM O POIN GUMKH JIJISI Pa3BUTHS APYTUX

CCTCCTBCHHBIX HAYK, TCXHHUKH U TEXHOJIOTHM.



JlocTikeHre 3THUX 1efiel 00ecTieunBaeTCsl PEIICHUEM CIEIYIONUX 3a/1a4 B
mporiecce n3ydeHus Kypca GU3NK1 Ha YpOBHE CPETHETO O0Iero 0Opa30BaHuUS:

. npuoOpeTeHne  CUCTEMBbl  3HaHUKW 00 o0mux  (QU3HUECKUx
3aKOHOMEPHOCTAX, 3aKOHAaX, TEOpUSX, BKIIOYAs MEXaHUKY, MOJEKYJSIPHYIO
(bU3UKY, AIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY M 3JIEMEHTHI aCTPO(DU3UKH;

. dbopMHUpOBaHUEe YMEHUN TPUMEHITh TEOPETUUYCCKUE 3HAHUS IS
0o0BsICHEHHUS (PU3WYECKUX SBICHUN B TPHUPOAC W IS TPHHATHS TPAKTUICCKUX
pEUIEHNI B TOBCEAHEBHOM KU3HU;

. OCBOCHHE CIIOCOOOB pEIICHUs Pa3IMYHBIX 3a7a4 C SBHO 3aJaHHOMN
(bU3MYeCcKO MOJEIbI0, 3a]a4, IMOAPA3yMEBAIONINX CaMOCTOSITEILHOE CO3JIaHue
(dbu3nYecKoil MoJIeNu, aJIeKBAaTHON YCJIOBUSIM 3aa4H;

U IIOHUMAaHHC CI)I/I3I/I‘I€CKI/IX OCHOB U IIPUHIOMWIIOB I[GﬁCTBPISI TCXHUYCCKUX
YCTpOﬁCTB N TCXHOJIOTHYCCKUX IIPOICCCOB, UX BIMAHUA Ha OKPYKAIOIIYIO CPCOAY,
U OBJIaACHHUC METOoJaMH CaMOCTOATCIIBHOT'O IJIAHUPOBAHUA )51

NpOBENCHUST  (PU3NYECKUX  ODKCIICPUMEHTOB, aHaIW3a MW  HHTEPIPETAIIUU
nH(OpMaIUH, OTIPEACIICHHS TOCTOBEPHOCTH TIOJYICHHOTO PE3YIbTATa;

. CO3JaHME  YCJIOBHUH I pa3BUTHS  YMCHHA  MPOCKTHO-
MCCIIEIOBATENILCKOW, TBOPUECKOU JIESITEIBHOCTH.

Ha wmsyuenue ¢usuku (6a30BbIii ypOBEHb) HAa YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamme 1o (u3MKe TMepedeHb JIabopaTOpPHBIX U
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOp
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COLEPKAHUE OBYYEHUSA 10 KIIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IIO3HAHUSA

@dusnka — Hayka o npupoje. Haydnele MeTOABI MMO3HAHMS OKPYXKAIOILIEro
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (puU3NUecKUX sBJICHUN U mpoleccoB. HayuHble runoressl.
dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponp u mMecto ¢usuku B HOpMHUPOBAHHHM COBPEMEHHOW HAYyYHOW KapTHHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

Ananoroele U UU(GPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUIKEHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpoCTh (CpelHsisE CKOPOCTb, MTHOBEHHAsl CKOpPOCThH) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PABHOYCKOPEHHOE MNPSIMOJUHEHHOE ABMXEeHHE. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobosHOE TIasieHne. Y CKOpeHHE CBOOOIHOTO MaICHUS.

KpuBonuueinoe naBmwxeHwe. [IBUKEHHWE MATEpPUAIIBHOM TOYKH IO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpPOICTBA W NPAKTHUUYECKOE TPUMEHEHHUE: CIUIOMETP,
JBH>KCHUE CHAPSOB, LICMTHBIE U PEMEHHBIE TTepeavu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPAIM KHHEMAaTHYECKUX XapaKTePUCTHUK
JIBYDKCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCITIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue npukeHus Tena, OpPOIIEHHOTO TMOJ yrioM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOHOTO MaACHUS.

HanpasneHnue CKOpoCTH pu ABUKEHUH 110 OKPYKHOCTH.



Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne HEpaBHOMEPHOIO IBW)KEHUS C LEJBIO ONPENEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXKAY IIyTSAMH, MPOMACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BPEMEHH TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenue ABMxKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuanun  otHocutenbHOCTH  [anmunes. IlepBwii  3akoH  HproToHA.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuina. I[Ipunuun cynepnosunuu cui. Bropoi 3akoH HeroTona
JUI MaTepUalibHON TOUKHU. Tperuit 3akoH HproTOHA JU1s1 MaTepUabHBIX TOYEK.

3akoH BcemMupHOro TtaroteHus. Cuna Tskectd. llepBag kocMuueckas
CKOPOCTb.

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

Tpenue. Bunbl TpeHust (IOkos, CKOJbXEHHs, KadueHusi). Cuia TpeHHs.
Cyxoe tpenue. Cuna TpeHUsI CKOJIbKEHUS U cuiia TpeHus nokos. Koaddunment
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUH TEJIA B )KUIKOCTH UJIM Ta3e.

[locTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuiIbl OTHOCHUTENBHO OCH BpameHus. llnedo cuibl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHuueckne yCTpOWMCTBA M NPAKTUYECKOE NPUMEHEHUE: TMOIIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHUE NHEPIIUH.

CpaBHeHHE MacC B3aUMOAECHCTBYIOIIMX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuit.

CiioxeHune cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaluy.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

Nzyuenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

Hccnenopanne 3aBUCUMOCTH CWJI YNIPYTOCTH, BO3HHUKAIOIIMX B IPYKHUHE U
PE3UHOBOM 00pasiie, OT X AehopMarHi.

HccnenoBanne ycinoBUM paBHOBECHUS TBEPAOTO TeEJd, HMMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akonvt coxpanenus é mMmexanuke



NmMnynbe maTepuanbHOM TOYKHM (Tesa), CUCTEMbl MaTepHaTbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass sHeprus maTepuaibHONM TOYkH. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[ToTeHmanbHas SHEprusl. [ToTeHnManbHas SHEprus YIPYyTO
nepopmMupoBaHHoi  TpykuHbl.  [loTeHnmanbpHass  2HEprUus  Tela  BOJIU3H
MTOBEPXHOCTH 3EMIJIH.

[ToTeHnnanbHble W HENOTEHHMalIbHbie  cuibl.  CBsi3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrupyrue u Heylpyrue CTOJIKHOBEHUS.

TexHuYeCKHe yCTPOUCTBA M MPAKTUYECKOE NMPUMEHECHHUE: BOJIOMET, KOMEP,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBUXKEHHUE.

ITepexon MOTEHITMATBHOMN YHEPTUH B KWHETHYECKYIO 1 OOpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptvle pabomuol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOUIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanue cBI3u pabOTHI CHUJIBI C M3MEHEHUEM MEXaHUYECKOW dHEPTUU
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MoJgekyisipaasi Gusuka 1 TEpMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MOJOKEHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeliei. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TerutoBoe paBHOBecue. Temmeparypa u €€ nzmepenue. lllkana temneparyp
[enbcus.

Mopgens wuaeanbHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJICKYJSIPHO-
KMHETHYECKOW TEOPHH HACAIbHOTO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs vactul rasza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akOHBI. YpaBHeHHEe MenaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mponeccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BelecTBa. ['paduueckoe mpencraBlieHWe M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.



TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OmnbiTel 10 AU Py3un KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogaens onbita [lITepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUA.

Mopaeinb, WUTIOCTpUpYIOIIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCYa.

OnbIThl, WUIIOCTPUPYIOIINE YPaBHEHHE COCTOSIHUS HJICAJIbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

OmnpeneneHrne mMacchbl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEpPEHUU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEPaTypbl BO31yXa B HEM.

UccnenoBanne  3aBUCUMOCTH  MEXAY  [apaMeTpaMu  COCTOSIHUSA
pa3peKEHHOTO Tra3a.

Tema 2. OcHosvl mepmoouHamuKku

TepmoanHamMuueckas cucteMa. BHYTpeHHsIST SHEPrUsl TEPMOJUHAMUYECKON
CUCTEMBI U cIocoObI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HWJEalbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3ITyYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEpeaye.

[lonsitue 06 amumabatHOM mpouecce. llepBblii 3aKOH TEPMOIMHAMUKH.
[IpuMeHeHue TepBOro 3akOHA TEPMOJMHAMHUKM K u3omporneccaMm. ['paduueckas
UHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTtuMocTh MPoIeccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHIOUNBI ~ OEUCTBHUS  TEMJIOBBIX  MAIIWH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosQduiuueHT mnosie3Horo
nericTBus TemuioBod MmammuHbl. I{ukn KapHo um ero ko3pduImMEHT IOIe3HOTo
JEHUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TEIUIOIHEPTETUKH.

TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpEHHEW PHEPTUU Tella MPU COBEPIIECHWU PaOOTHI: BHUIET
npoOku u3 OyTBUIKM TIOJ NEUCTBHEM CXKATOTO BO3/ayXa, HarpeBanwe >pupa B
JaTyHHOU TpyOKe myTéM TpeHus (BUICOEMOHCTPALINS).

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphbl) Tea Ipu Terionepeaaye.

OnpIT 1O aauabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).



Mopenu mapoBoW  TypOWHBI, JBUTATENsl BHYTPEHHErO  CrOpaHwus,
PEaKTUBHOIO JIBUTATEJIS.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3mepenune yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecammuwie cocmosanusn eeuecmea. Dazoevie nepexoovl

[TapooGpa3oBanue u KoHaeHcalus. Vcmapenue n kuneHue. AOGCOTIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATYyPhl KUTICHHS OT JIaBJICHUSI.

Trépnoe Teno. Kpucrammmieckue u aMmopdHbIe Tella. AHU30TPOIHS CBOMCTB
kpuctaiuioB. Kuakue kpuctamsl. CoBpeMmMeHHble Marepuaibl. [lnaBienue wu
KpUCTaJTM3alus. Y IeJbHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHuUE TEMI0BOTO OanaHca.

TexHUUeCcKre YCTpPOMCTBA M NPAKTUYECKOE NIPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJOTUH MOJYYECHUSI COBPEMEHHBIX MaTepHUasioB, B
TOM YHCJIE HAaHOMAaTepPHaJiOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHMKEHHOM J1aBJICHUU.

CniocoObl U3MEPEHUS BIAKHOCTH.

HaOntonenue HarpeBaHus U MIABJICHUSI KPUCTAIUIMUECKOTO BEILIECTRA.

JleMoHcTpalusi KpucTasioB.

Vuenuuecxuii sxcnepumenm, 1abopamopuvle pabomeol

HN3mepenne OTHOCUTENBLHOM BIIAXKHOCTH BO3yXa.

Pa3znen 4. JiaeKTpoaAMHAMMKA

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tell. ODJNEKTpUYecKuid 3apsna. JlBa BUIOA SIEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIIEKTPUYECKOT0 3apsija.

Bzaumopeiicteue 3apsinoB. 3akoH Kynona. TodedHbI 3IEKTpUYECKUN
3apsan. OnekTpuuyeckoe nosie. Hanpsok€HHOCTh aniekTpruyeckoro mnodist. [IpuHoummn
CYyNEpHO3ULIUNA ANEKTPUUYECKUX Moyeil. JIMHUKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
OJISl.

Pabora cun  anekrtpocratuueckoro  mojs.  [lorenmman.  PasHocTh
NOTeHIHANOB. [IpOBOJHUKM M JUANEKTPUKH B AJIEKTPOCTATUYECKOM  TIOJIE.
Jusnexktpuyeckasi IPOHUIIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIEKTPOEMKOCTD INTIOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHuyeckne ycTpoHMCTBa M NPAKTHUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMMMPOBAJIBHBIN anmnapar, CTPyHHbBINA IPUHTED.



Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA DIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJeKTpOoCcTaTUYECKast 3alUTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTbh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOAgu
IJIACTUH, PACCTOSHUSI MEXAY HUMHU U AUAJIEKTPUYECKON MPOHUILIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHCATopa.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKU TOK. YCJIOBHUSL CYIIECTBOBAHMUS JJIEKTPUUECKOTO TOKA.
HNctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpspxenune. 3akon OMa 1715 y9acTKa LEeTH.

DNEeKTpUYECKOE CONPOTUBIICHUE. Y AEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaLIEIbHOE, CMEIIAHHOE COCIUHEHNE IIPOBOIHUKOB.

PaGota »snextpuueckoro Toka. 3akoH Jhxoyms—Jlenna. MonrHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOJBMKYILAsl CUJIAa U BHYTPEHHEE COINPOTUBIICHHE MCTOYHUKA TOKA.
3akon Oma i1 OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

OJIEKTPOHHAasi  MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBHUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeEMITepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku.  CoOCTBEHHass U TOpPUMECHass  MPOBOAUMOCTH
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B  pacTBOpax M  pacilaBaX  d3JIEKTPOJHUTOB.
DIIEKTPOJINTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DIIEKTpUUECKU TOK B ra3ax. CaMOCTOATENbHBIA W HECAMOCTOSTEIIbHBIN
pazpsaa. Monuus. [Lna3zma.

TexHuueckne YCTpPOWCTBA W IPAKTUYECKOE IIPUMEHEHHE. aMIIEpMETD,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKKA TOKa, DJJIEKTPOHArpeBaTEIbHBIE MPHUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, OTYIPOBOTHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa M HAMPSIKECHUS.

3aBUCHUMOCTh COIPOTUBIICHUS LUIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CmenmaHHOE COeIMHEHUE ITPOBOAHUKOB.



IIpsamoe wu3MepeHHne JSIEKTPOABMXKYyIIeW cuibl. KopoTkoe 3aMbIKaHue
raJbBaHUYECKOTO MJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBL.

[IpoBOAMMOCTB 3IEKTPOIHUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTb BO3IyXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD JTUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3ydeHne cMEmaHHOro COeIMHEHUS PESUCTOPOB.

N3MepeHne 31eKTpOABUKYIIEH CUIIBI UCTOYHUKA TOKA U €r0 BHYTPEHHEIO
CONPOTHUBJICHUS.

Hab6nronenue amekTposmsa.

MexnpeaMeTHble CBS3H

N3yuenne kypca gusuku 6azoBoro ypoBHs B 10 kiacce ocyIiecTBIsE€TCS €
Y4ETOM COAEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nouamus, CBSI3aHHbIE C U3yYEHHEM METOJOB HAYyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quanueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CUCTEMbl YpaBHEHUW, JHUHEWHas QYHKIUA,
napabona, runep0osia, ux rpauKu U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexannueckoe IBWKCHUE B KUBOM mpupoje, auddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIEKTPUUECKHUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: ITUCKPETHOE CTPOECHHME BEUIECTBA, CTPOEHHWE ATOMOB W MOJEKYII,
MOJIb BEIIECTBA, MOJIIPHAsI MACCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, KUIKOCTEN U
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJIOB, J3JIEKTPOJMTHYECKAS IUCCOLMALMA,
rajibBaHUKa.

T'eoepaghus: BMaxXxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUe IBUKEHHUI C HCIIOIb30BAaHHEM MEXaHH3MOB,
y4€T TpEeHUs B TEXHHUKE, IMOJIIMIIHUKN, HCIOJb30BaHUE 3aKOHA COXPAaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JAPYTHUE), JIBHUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYHUHBIH IPUHTED, AIIEKTPOHArpeBaTENbHbIC npubopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.



COLEPKXAHHUE OBYYEHUSA 11 KIIACC

Pa3znen 4. JjeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. I1eKmpomMazHUmMHAaAA UHOYKYUS

[TocTossHHblE  MarHuThl.  B3auMoaeHCTBHE  MOCTOSIHHBIX ~ MArHHMTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MarHUTHBIX MoJiek. JIMHMM MarHuTHOM MHAYKUWU. KapThHa JMHUNA MarHUTHOM
WHIYKIIAH MOJISI TOCTOSIHHBIX MarHuTOB.

MarauTHOE mNoOJIE TPOBOAHHUKA C TOKOM. KapTuHa IJIMHWNM WHIYKUOUA
MAarHUTHOTO TOJISL JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonenicTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, e€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ Moaynp W HampaBicHHE. JIBHKEHUE 3apsyKEHHOMN
YaCTHUIIbl B OJJHOPOJTHOM MarHUTHOM MoJje. Pabota cunbl Jlopenia.

SIBeHne HIEKTPOMArHUTHOM WHIAYKUMH. [IOTOK BEKTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOABIKYIAs CWia HWHAYKIUM. 3aKOH AJIECKTPOMAarHUTHOU
nHAykiuu dapajes.

BuxpeBoe »snekTpuyeckoe moJie. DNEKTPOJABUKYIIAs CHJIA HWHAYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuo Jlenua.

NHAyKTUBHOCTh. SIBJEHHME CAMOMHIYKIIMU. OJICKTPOJABHXKYINAs CHUJja
CaMOMHAYKIIHH.

DHEeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuYeCKHe YCTPOMCTBA M TMPAKTUYECKOE IPUMEHEHHUE: IMOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHUE JIEKTPOHHOTO My4YKa MATHUTHBIM TOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJIS.

B3aumozerictere n1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTbD 3JIEKTPOJBUKYIIENH CHIIbI MHIYKIIMA OT CKOPOCTH U3MEHEHHUS
MarHMTHOTO MOTOKA.

SIBrIeHME CAaMOMHIYKIIUY.



Vuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yyenne MarHuTHOTO TMOJISl KATYIIKU C TOKOM.

HccnenoBanue necTBHS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
WccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW UHYKIIUU.

Pasnen 5. KosieOanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUA

Koneb6arenbnast cucrema. CBOOOJIHBIE  MEXaHWYECKHE  KOJIeOaHMUs.
["apmonnueckue xonebanus. Ilepuon, wactora, ammumtyaa u Qaza KoJeOaHU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE I'apMOHUYECKHUX
kosebanuil. [IpeBparieHue 3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbubiii koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KoJeOaHUs B
UJCATILHOM KOJEOAaTeIbHOM KOHTYpEe. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBieHue o 3aTyxarmux KouedaHusaX. BeIHyKI€HHbIE MEXaHUUECKUE
koseOanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSI.

Ilepemennbiii Tok. CHHyCOMZANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IponsBoacTBo, nepenavya u nMoTpedIeHue AMEKTPUIECKON
DHEPrUr. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITIOBCETHEBHOM )KU3HH.

TexHuyeckne ycTpoWCTBAa M NPAKTUYECKOE NPUMEHEHHE: DIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KojeOaTelbHONM CHUCTeMbl (MPYKUHHBIM WK
MaTEeMaTUYECKU MAsITHUK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanne cBOWCTB BhIHYXICHHbBIX KOJI€OaHUH.

Habmonenue pe3oHaHca.

CBOOOIHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuusiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSKEHUSI OT BPEMEHU) J1JIs
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc mnpu mnociaeaoBaTeIbHOM COEAUHEHUM PE3NUCTOPA, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenp TMHUY AIEKTPONEPEAAUH.

Vuenuueckuii skcnepumenm, 1abopamopsie pabomul

WccnegoBanue 3aBUCMMOCTH MepUOa MaIbIX KOJEOAHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.



UccnegoBanne mnepeMEHHOTO0 TOKa B LENH U3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbIE 60JIHbL

MexaHnueckue BOJHBI, yciaoBus pacrnpocTpaHeHusa. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JuiMHA BOJHBI. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
NuTepdepentus u qudpakius MEXaHHIECKIX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI U3JIYYEHUS JIEKTPOMATrHUTHBIX BOJIH.
B3aumHas opueHTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, MOJSpHU3aIus, 1udpaxius,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJH. [IpuMeHeHNe 3JIeKTpPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3M U TENIEBUICHUA. Pagnonokanusi.

DIJIEKTPOMATHUTHOE 3arpsi3HEHNUE OKPYIKAIOIIEH CPEBI.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE U MEAMIIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Kone6mromieecst Teo Kak UCTOYHHK 3BYKa.

HabGnronenue otpaxkeHus: U IpeTOMIICHHUS] MEXaHHYECKUX BOJIH.

Ha6nronenue natepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsI3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYJIOH U
4acTOTOM KOJIeOaHUM.

UccnengoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaXXKECHUE,
npesioMJIeHUE, MoJspu3anus, qudpakius, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssMonuHENHOE pacnpoOCTpaHEHHE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpakenne cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3akoHBI TPEJIOMJICHHS CBeTa. AOCOIIOTHBIN
nokasarenp npenomseHus. [lonmHoe BHyTpeHHee orpakeHue. lIpenenbHbiil yrou
MOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucniepcust cBera. ClioXHBIN cocTaB 0eoro ceera. LIger.

Cobuparoniue U pacceuBaromive JUH3bl. ToHKas nuH3a. DOKyCHOE
pPacCTOsTHUE M ONTUYECKAsl CUJla TOHKOM JIMH3bL. [locTpoenue nzobpaxenuii B



coOupamImux U pacceuBaromux JuH3ax. @dopmyna TOHKOW JIMH3BL.
VYBenuuenue, 1aBacMoe JUH30M.

[Ipeaenbl NPUMEHUMOCTH T€OMETPUUYECKON ONTHKHU.

BonnoBass ontuka. Wurepdepenuuss ceta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HabOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B UHTEpP(EpPEHIIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [ludpaknwionHas pemérka. YcCiIoBHEe HAOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TaJ€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyma,
¢doToamnmapaT, NPOEKIHMOHHBIA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pPAacHpOCTPAHEHHE, OTPAKEHUWE U MPEJTOMIICHHE CBETA.
OnTuyeckre mpuodOpBHI.

[TomHOe BHyTpeHHEE oTpaxkeHue. Mozenb CBETOBOAA.

WccnenoBanune cBOMCTB M300paXkeHU B JIMH3AX.

Mogenn MUKpOcKoma, TEJIECKOIa.

Habnronenue natepdepeHunn crera.

HaOnronenue nudpakiinm ceera.

Habmronenune nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEIETKY.

HaGnronenue nossipusanym cBeTa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenue nmokazartens NpeOMICHHS CTEKIIA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH

I'pannnbl  PUMEHMMOCTM  KJIACCMYECKOM  mexaHuku.  [loctynartsl
CHEUHUATIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOJAYJSL CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEILHOCTH DUHIIITCHHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEJIEHNE BPEMEHH U COKpALEHUE
JUTUHBI.

DHeprusi U UMINYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl € SHEPTUEU U UMITYJILCOM PENSTUBUCTCKON YAaCTULIbL. DHEPTHS
MTOKOS.



Pasznen 7. KanToBas ¢pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®dotonnl. ®opmyna I[lmanka cBs3um sHepruu (OTOHA C €ro YacTOTOM.
DHeprus ¥ UMIYJIbC (HOTOHA.

OtkpeiTue u wuccaenoBanue ¢orordpdekra. Ombitel A. I'. Cromerosa.
3akonbl (oroddpdexra. YpaBHenue OuHmTeHa Ana dortorddekra. «KpacHas
rpa"uIa» ¢otodddekra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpONCTBA W TPAKTHYECKOE MPUMEHEHHUE: (POTOIEMEHT,
(dboToaTYMK, COJIHEYHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doT03¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToadekra.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pesepdopaa mo paccesHHIO o -4acTHIIL.
[Inanerapnas momens aroma. llocrynater bopa. U3nydyenue u mormonieHue
(GOTOHOB MpU MEepexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bujel
cnekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPOA.

BonnoBreie cBoricTBa yactuil. Bonuel ne bpoiiis. KopryckynsipHO-BOJHOBOU
JyaJIu3M.

CnoHTaHHOE U BBIHYXJICHHOE U3JIyYEHHE.

TexHuyeckne yCTpOMCTBA M TNPAKTUYECKOE INPHUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGmoienue muHeRvaThIX CleKTPOB U3ITyUEHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOUIUE CIIOKHOCTh CTpoeHus siapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompepeneHuto  cocraBa

paauoakTuBHOro wu3nydyeHus. CoiictBa anbda-, OeTa-, raMMa-U3JIy4CHHUS.
Bisinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE MpOTOHA W HeWTpoHa. HyknonHas monens sapa ['eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino siapa. M3otomnsl.



Anbda-pacnaa. OJEKTpPOHHBIH M TO3UTPOHHBIA Oera-pacman. [amma-
U3ITydeHHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepHbie cuibl. JlepexT maccsl spa.

SAnepnsbie peakuuu. [lenenue u CUHTE3 AIEp.

Anepneiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiemMbl U MEPCIEKTHUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

Mertoabl HAOJIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHIL.

dyHaaMeHTallbHbIe B3auMOJACHCTBUsS. EamHCTBO (u3MYECKON KapTHHBI
MHpa.

TexHuyeckue yCTpoMCTBa U NMPAKTUYECKOE IPUMEHEHHE: T03UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTunK NOHU3HUPYIOUIUX YaCTHULL.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

HccnenoBanue TpeKOB YacTUll (IO TOTOBBIM (OTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Otanbel pa3BUTUA acTpoHOMUHU. IIpukiiaHOE W MUPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMHH.

Bup 3Bé3nHoro neba. CosBesnus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucrtema.

Counnne. CosHeuHass akTUBHOCTh. McTtouHuk sHeprun ConHIA U 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHEee CTpoeHue
3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXO0XKACHUU U 3BoItonnU CoJiHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mueunsiii [Iyte — Hama [amaktuka. [lonoxkenue m nBuxenue ConHua B
lNanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApAX
raJIaKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:1a. Pazberanue rajakTuk.
Teopus bonsioro B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabnooenus

Habnronenuss HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUH TSI OTIPEICNICHHS TTOJIOKEHHUST HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIlaTy: OCHOBHBIE CO3Be3/11si CEeBEpHOIro MOJIYLIAPUS U IPKUE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilytu.



O0o01marniee NOBTOpPeHUE

Ponp ¢usumkn wu acTpoHOMHH B 3SKOHOMHUYECKOM, TEXHOJIOTHYECKOH,
COITMAILHOM M ATUYECKOM cepax AesATeTbHOCTH YEIOBEKa, POJb U MECTO (DU3UKHU
1 aCTPOHOMHUHU B COBPEMEHHON HAyYHOH KapTHHE MHPA, POJb PU3NUECKON TEOpUHU
B (opMHUpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTHHE MHpa, MECTO
bU3NYeCcKO KapTUHBI MHpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenune kypca pusuku 6a3oBoro ypoBHs B 11 Kiacce oCyIIecTBISIETCS €
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMH MAaTE€MAaTHKH,
Oumonoruu, XUMuH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nonsimus, CBI3aHHBIE C W3YUYCHHEM METOJ0B HAy4HOTO
MO3HAHUS: SBJICHWE, HAay4YHbIM (DaKT, rurore3a, (u3nyeckas BEIMYMHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISJIMPOBaHNE, MOJIEb, H3MEPCHHE.

Mamemamuxa: peumieHHWE CHCTEMBI YPaBHEHHM, TPUTOHOMETPUUECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKIMH HA OCU KOOPJHMHAT, CIIOKECHUE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK IOJ00MS TPEYTrOJbHHUKOB,
ompeiesIeHHe IUIOMIAIU TUIOCKUX (GUryp u o0bEMa Tell.

buonocus: snexTpuyeckue SBJICHUS B JKMBOM MpUPOJE, KojeOaTelbHBIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOM MPUPOAE, NCUCTBUEC
paJvanu Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOCHHME aTOMOB M MOJIEKYJ, KPHUCTALUIMYECKAs CTPYKTypa
TBEPHABIX  TeJl, MEXaHU3Mbl  O0Opa3oBaHUs  KPUCTAJUIMYECKOW  PEIIETKH,
CIEKTPAJIbHBIA aHAJIN3.

l'eocpaghus: marHuTHbBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX DY,
dhoTochEMKa 3eMHOM IMMOBEPXHOCTH, TIPEJICKA3aHUE 3eMIICTPSCCHUIA.

Texnonocus: nWHWUUA DBICKTPOIEPENad, TEHEpATOp IMEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIUOHHAs TI€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsI OITHKA,
coJIHEeUHas barapes.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO TpenMera «Du3mkay Ha YpPOBHE CpeIHETO OOIIeTOo
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHoro mpeamera «Du3nKay
JOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKICHUH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE PEeaIu3alii OCHOBHBIX HAlpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

- cOpPMUPOBAHHOCTh TPAXKIAHCKOM TO3UIMU  OOyYaromierocs Kak
aAKTUBHOTO U OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA;

- TMPUHATHE TPAAUIIMOHHBIX OOIICUYETIOBEYECKUX TYMAHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

- TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAXKIAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIiy;

- YMEHHE B3aUMOJCUCTBOBaTh C COLMAJIBHBIMM HWHCTUTYTAMU B
COOTBETCTBHH C UX (YHKIUSIMHU ¥ HA3HAYCHUEM;

- TOTOBHOCTbH K TYMaHUTAPHOUN U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

- copMHPOBAHHOCTH  POCCHMCKOM  TPaXKIAHCKOW  HJACHTHYHOCTH,
MaTpUOTU3MA;

- LIEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIaM, JOCTHKEHUSAM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

- c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO MMOBE/ICHNUS;

- CIIOCOOHOCTH OIICHMBATh CUTYAIMI0 W NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEeSITETbHOCTH YUYEHOIO;

- 0CO3HAHHWE JJMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOTO Oy IYIIIETO;

4) 3cTeTHYeCKOro BOCIIUTAHMS

- JCTETHYECKOE OTHOIIEHWE K MHUPY, BKJIIOUYAS OSCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE;



5) TpyA0BOT0 BOCIIUTAHUSI:

- UHTEpEC K pa3Nu4HbIM chepaM NMpoPecCUOHANBHON AEITeTbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

- TOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHMIO U CaMOOOpa30BaHUIO B
o0nactu (PM3HMKHU HA MPOTSKEHUH BCEH KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHNS

- c(pOPMHUPOBAHHOCTh SKOJOIMUECKOM KyJIbTYpPbl, OCO3HAHUE IJ100aJIbHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

- IUIAHUPOBAHUE W OCYLIECTBJIEHUE ACHCTBUU B OKPYKAOUIEH Cpele Ha
OCHOBE 3HAHUS LEJIEd YCTOMYMBOIO PAa3BUTHS YEIIOBEUECTBA;

- pacIIMpEHHEe OMbITa AESITEIBHOCTH 3KOJIOTMYECKON HAaNpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

- c(popMUPOBAHHOCTb MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

- OCO3HAHWE ILIEHHOCTHM HAy4YHOW AEATEIBbHOCTH, FOTOBHOCTH B IPOLIECCE
u3ydeHus (UMK  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiicTBHS

ba3oBble Jilornueckue JaeiicTBUA:

- CaMOCTOSITEIbHO (OPMYJIHUPOBATH M  aKTyaJIUu3UpOBaTh MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

- ONPENEIISATh LENN JEATEIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPUHU HX
JTOCTHKECHHUS,

- BBIABJISATH 3aKOHOMEPHOCTM M TIPOTUBOPEUUS] B PacCMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;

- pa3palaThIBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCS
MAaTE€PHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

- BHOCHUTb KOPPEKTHUBBI B JICSATCIBHOCTH, OIICHUBaThb COOTBETCTBHUE
pe3yJIbTATOB LIESIM, OLICHUBATh PUCKHU MOCIIECICTBUN NEATEIbHOCTH;

- KOOPJIMHUPOBATh M BBHIMIOJHATH pPabOTy B YCIOBHSX PEaJIbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

- pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH JKU3HEHHBIX MTPOOJIEM.



ba3oBble uccienoBaregbcKue 1eHCTBUA:

- BJIaJIETh HAyYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMHU MOHATUSMU U METOAAMHU
buznueckoil HayKu;

- BIQJCTh HaBBIKAMH  Y4EOHO-HCCIIEOBATEIBCKOM U  TPOEKTHOM
NEeSATEIBHOCTH B o0OnacTh  (M3HWKH, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TOMCKY METOJIOB peIIeHHs 3a7ad (PU3NYECKOTO COJEp:KaHus,
MPUMEHEHHUIO Pa3INYHbIX METOIOB MO3HAHUS;

- BJAJETh BUJAMH JACSATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAlY, MPEOOPa30BaHUI0 W TPHUMEHECHUIO B PA3IMYHBIX YIeOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IPOEKTOB B 00J1acTH (PU3UKH;

- BBIABIISITh MPHUUMHHO-CJICACTBEHHBIE CBS3M W aKTyaIM3UpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HAXOAUTh apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

- aHAJM3HUPOBATh IIOJYYEHHBbIE B XOJAE PpELIEHUS 3aJadd pPe3yibTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

- CTaBUThb M (POPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIHN OMBIT;

- yMeThb MEpPEeHOCHTh 3HaHWS MO (U3MKE B TPAKTHUECKYIO 0OIacTh
KHU3HECSITSIbHOCTH;

- YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

- BBIIBUTATh HOBBIE UJI€U, TIPEJIaraTh OpUTrHHAIbHBIC TIOXObl U PELICHMUS;

- CTaBUTh NPOOJIEMBI U 33J]a4H, AOIMYCKAIOIINE aJIbTePHATUBHBIE PEIICHUS.

Pabora ¢ unpopmaumeii:

- BIIQICTh HAaBBIKAMU TOy4eHUsT HHPOpMAIUH PU3UIECKOTO CONCPIKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH IOMCK, aHaJu3,
CHUCTEMAaTH3alluI0 ¥ HWHTEPIPETalni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (popm
NIPEICTABJICHNUS;

- OIICHUBATh IOCTOBEPHOCTH MH(POPMAITUH;

- WCIIOJIb30BaTh CpeAcTBa HWH(MOPMALIMOHHBIX ¢ KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3aad ¢ CcoOMofeHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCcOCOEpEKEeHHs, TMPABOBBIX M  OTHYECKUX HOPM, HOPM
nH(popMaImoHHOM 6€301aCHOCTH;

- CO3/71aBaTh TEKCThl (PU3UYECKOTO COACPKAHUS B Pa3NUYHBIX (popmaTax c
yu€TOM Ha3zHaYeHHsI THPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIBHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.



KoMMyHuKaTHBHBIE YHUBepPcalbHbIe yieOHbIe 1eiiCTBHA:

- OCYUIECTBJIATH OOIIEHHME Ha YypoKax (U3MKK U BO BHE-YPOUHOM
JeSITEIbHOCTH;

- pacmo3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CHUTyallU W cMsr4arhb
KOH(JIMKTHI;

- pa3BEPHYTO W JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOIb30BAaHHEM
S3BIKOBBIX CPEJICTB;

- IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHON U MHIUBUIyaJIbHOM
paboThI;

- BBIOMpPATh TEMAaTUKy U METOJIbl COBMECTHBIX EHCTBUH, C yU4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

- TpPUHUMATh Il COBMECTHOM JESTENbHOCTH, OPTraHU30BHIBATH W
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid ¢ y4€TOM MHEHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

- OIIEHWBATh KAaYeCTBO CBOETO BKJIAJa M KaXIOTO y4aCTHHKAa KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

- MnpeasiaraTb HOBBIE NPOEKThI, OLEHUBAaTh HUAEH C TMO3ULIHUKM HOBU3HBI,
OpPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

- OCYIIECTBJISTh TO3UTHBHOE CTPATETHUYECKOE TMOBEACHHWE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUITMATHUBHBIM.

PeryasiTuBHBIC YHMBEpPCAJIbHbIC YUeOHbIe 1elCTBUA

Camoopranusamnus:

- CaMOCTOSITEIBHO OCYILECTBIISATH MO3HABATENbHYIO JIEATEIbHOCTh B 00J1aCTH
(GU3UKM W aCTPOHOMUH, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3a/1a4M;

- CAMOCTOSITEJIbHO COCTABJIATH IUIAH PELIECHUs PACYETHBIX U KA4ECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsM;

- pacIIupsTh paMKU y4eOHOI0 IpeiMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

- JieTaTh OCO3HAHHBIM BBIOOP, APTYMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

- OLICHUBATb NMPUOOPETEHHBIH OIIBIT;

- CIIOCOOCTBOBAaTh (POPMHUPOBAHUIO W TPOSBICHHUIO 3PYAULUNA B 0OJIACTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOWM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.



CaMOKOHTPOJIb, SMOIUOHAJILHbBIN HHTEJIEKT:

- aBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTHBBI B JICSITEIILHOCTD,
OIICHWBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

- BJIAJICTh HABBIKAMHU TIO3HABATCIIBHON peQIeKCHH KaK OCO3HAHWSI
COBEpIIAEMBIX JEHCTBHUH H MBICIUTENBHBIX MPOILECCOB, WX pE3yIbTaTOB |
OCHOBAHUII;

- WCIOJIb30BaTh MNPUEMBI pedIeKCUH MJis OLEHKH CUTyallud, BBIOOpa
BEPHOTO PEIICHUS;

- YMeTh OIIEHWBaTh PUCKA M CBOCBPEMEHHO MPUHUMATH PEHICHHS IO UX
CHUKCHHUIO;

- TMPUHUMATh MOTHBBI W apTyMEHTHI JAPYTUX TPU aHAIN3E PE3YJIbTaTOB
NEeATETLHOCTH;

- IPUHUMATD ce0s1, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHTBl JPYTUX IMpHU aHAM3€ Pe3yJbTaTOB
NEeATETbHOCTH;

- MPU3HABATH CBOE MPABO M MIPABO IPYTUX HA OITHOKH.

B mporecce mocTrkEHUST THYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIIEHCTBYETCS HIMOIMOHATLHBIN UHTEJICKT, MIPEANoIararonmii
c(hOpMHUPOBAHHOCT:

- CaMOCO3HAaHMS, BKIIOYAIONIIETO  CIOCOOHOCTh  TMOHWMAaTh  CBOE
HOMOIIMOHAJILHOE COCTOSIHME, BHUJCTh HANpPaBJICHHUS Pa3BUTHS COOCTBEHHOMU
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

- CaMOPETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
OMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIISATE THOKOCTH, OBITh OTKPBITBIM HOBOMY,

- BHYTPEHHEH MOTUBAIINH, BKIIOYAIONIEH CTpeMIICHNE K JOCTIKEHHUIO 1IN
U yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JICWCTBOBATh MCXOMAS M3 CBOUX
BO3MOKHOCTEH;

- OMIIaTHUH, BKIIOYAIOIICH CIIOCOOHOCTh IOHMMATh ASMOIMOHAIBHOE
COCTOSIHHE JIPYTHUX, YYUTBIBATh €r0 MPHU OCYIISCTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

- COIMAJbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPaMBATh
OTHONICHUS C APYTHMMH JIOAbMH, 3a00THTHCS, TPOSBIATH MHTEPEC W pa3peliaTh
KOH(JIUKTHI.



HPEAMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIINXCS YMEHUM:

- IEMOHCTPUPOBATh Ha IpUMeEpax pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KApTUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKOU JAEATEIIbHOCTH JIFOAEH;

- YYMUTHIBATh TPAHUIBI MPUMEHEHHS H3YyUYEHHBIX (U3HUECKUX MOJIEIeH:
MaTepuagbHas TOUKa, MHEpLUUaAJIbHAs CUCTEMa OTCYETA, a0COJIIOTHO TBEPIOE TEJNO,
UJCAIBHBIN Ia3, MOJEIN CTPOCHMS I'a30B, KUIAKOCTEN M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKU 3apsi]l IPU pelieHnn GU3NYECKUX 3a/1a4;

- pacno3HaBaTh (u3MUecKue SBJICHUS (MPOIECCh) M OOBICHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOH TEOPUU CTPOCHUS
BEIIECTBA W DJJIEKTPOJAMHAMMKH:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE
IpSIMOJIMHEMHOE JIBUKEHHUE, CBOOOAHOE MaJIEHUE TEJ, JBUKEHHUE M0 OKPYXKHOCTH,
WHEpLUs, B3auMoaeicTBue Ten, nud@dysus, OpOyHOBCKOE ABUKEHUE, CTPOCHUE
KUIKOCTEH W TBEPABIX Tel, H3MEHeHue OoObEMa Ten NpH HarpeBaHUU
(oxnaxxaeHun), TEIUIOBOE pAaBHOBECHE, HWCIAPEHUE, KOHJEHCALMs, IUIABJICHUE,
KpUCTAJUIM3alusl, KUIIEHUE, BIAXKHOCTh BO31yXa, NOBBIIIECHUE JABJICHUS raza Ipu
€ro HarpE€BaHUM B 3aKPBITOM COCYJI€, CBSI3b MEK/y ITapaMeTpaMu COCTOSIHHSI rasa B
M30IpolLIeCcCax, JIEKTPU3AIUS TEN, B3aUMOICHCTBUE 3aPs/I0B;

- ONHUCHIBAaTh MEXAHUYECKOE JABUKEHUE, UCTOb3Ysl (PU3NUECKUE BEIUYHMHBIL:
KOOpJIMHATa, MyTh, INEpPEMEUIEHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIBC T€Jla, KHHETHYECKasi HEPrus, NOTCHIMAIBbHAS 3HEPrUs, MEXaHUYECKas
paboTa, MeXaHHMYeCKas MOIIHOCTb, IpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(GU3MYECKU CMBICT HMCHOJIb3yeMbIX BEJIMYMH, WX OO0O3HAUEHUS W E€IWHULIBI,
HaxXoJIuTh (OPMYJIbl, CBA3BIBAIOLIME AHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU;

- ONKCHIBAaTh W3YYECHHBIE TEILJIOBBIE CBOWCTBA TEJ W TEIUIOBHIE SIBJICHUS,
UCIIONBb3ysl (PU3MYECKME BEJIMYMHBI: JaBJI€HUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIrusi XaOTHUECKOTO JBUYKEHHUS MOJIEKYJ, CpEeIHEKBaApaTUYHas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSs 3HEprusi, pabora rasa,
KOA(p(GUIIMEHT TOJIE3HOTO JIEHCTBUSL TEIJIOBOTO JBHUraTeNs; MIpHU ONHUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, WX
00O3HAaYeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJbI, CBSI3bIBAIOIINE JAHHYIO
(U3UYECKYIO BEIMUUHY C IPYTUMU BEIMUYUHAM;

- ONKCHIBATh U3YYECHHBIE DSJIEKTPUYECKHE CBOMCTBAa BEIIECTBA U
AIIEKTpUYECKUE SBICHUS (TPOIECChl), HCMONb3ys (U3MYECKUE BEITUUYHMHBIL:
ANIEKTPUYECKUIN 3apsfl, IEKTPHUUECKOE IO0J€, HANPsHKEHHOCTh IMOJsS, NOTEHIMAI,
Pa3HOCTb IOTEHLMAJIOB; IMPU OINUCAHUM MPABUIBHO TPAKTOBATH (HU3HUECKUN



CMBICIT HCIIOJIb3YeMbIX BEIWYMH, WX OOO3HAYCHHWS W €IWHUIIBI; YKa3bIBaTh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEIIMYMHAMU;

- AaHAIM3UPOBATh (PU3UYECKUE MPOLIECCHI U SIBJICHUSA, UCTIONB3Ys (DU3UUECKUE
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXPAaHEHUS WMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUIT PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJAPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBS3b CpPeHEH KMHETHYECKOM PHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
aOCOJIFOTHOM TeMIepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUUECKOTO 3apsifa, 3akoH KylloHa, TpW ATOM pa3inyaTh CIOBECHYIO
(GOpMYIHMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BHIPAKCHHUE W yCIIOBUS (TPAaHMIIB,
00J1acTH) TPUMEHUMOCTH;

- OOBSACHATHL OCHOBHBIC TPUHIIMIBI JICHCTBUS MaIlldH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHS MX O€30IMACHOTO WCIIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

- BBITIOJHATH DKCIIEPUMEHTHI 10 HMCCICIOBAHUIO (PU3WYECKUX SIBICHUU WU
MIPOIIECCOB, C HMCIOJIb30BAHUEM MPSIMBIX W KOCBEHHBIX H3MEPEHUM, TPH STOM
dbopmyupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 TMPEIIOKEHHOTO O0OPYIOBaHUS, IMPOBOIUTH OMBIT H
bopMyIUpOBATH BHIBOBI,

- OCYIIECTBIIATh IPSAMBbIE U KOCBEHHBIC M3MEpeHUs (U3UUCCKUX BEIHYHH,
IIPU ATOM BBIOMPATh ONTUMAJILHBIN CIIOCO0 M3MEPEHUS U UCIIOJIb30BaTh N3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

- HWCCIICIOBAaTh 3aBUCHMOCTH MEXAY (U3HUYCCKUMH BEIUYMHAMH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpOBaTh PE3yIbTAThl TMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIe TaOJIUIl ¥ TPpa(hUKOB, J€NIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICI0OBAHNUS,

- coOr01aTh MpaBuiia 6€30MacHOro TpyAa MpH MPOBEACHUN UCCIEIOBAHUN B
paMKax y4eOHOTO DJKCICPUMEHTa, Y4YeOHO-UCCICNOBATEILCKOW W IMPOCKTHOM
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyI0BaHUS;

- pemath pacuéTHBIC 3a7a4M C SBHO 3aJaHHON (DM3WYECKOM MOJICIIbIO,
UCITOJNIB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a9n
BBIOMpaTh (DU3NUECKYI0 MOJEIb, BBIACIATh (YU3NUECKUE BEIUYHUHBI U (HOPMYIIBI,
HEOOXoaMMbIe i €€ PEIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UUECKON BEIIMUNHBI,



- pewmlaTb  KAuyeCTBEHHbIE  3a/ayu: BBICTPAUBaTh  JIOTHYECKHU
HEITPOTUBOPEUYMBYIO LIETIOYKY PACCYXKIACHUH C ONOPON HA H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3HUYECKUE SBICHHUS;

- HUCHOJIb30BaTh IPU  pPELIEHUM Y4eOHbIX 3aJad  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUISI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTAaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSpHON MHGOpMAIUU, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

- TPUBOAMTH NPUMEPHl BKJIAJAa POCCHUMCKMX M 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHUE IPOLIECCOB OKPYKAIOLIErO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUM;

- HCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3UKE B MOBCEIHEBHON KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

- paboTaTh B TpyHIe€ C BBINOJIHEHUEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOJIEMBI.



MHNPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 11 kiacce npeaMeTHbIe pe3ysibTaTbl HA 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIN:

- JIEMOHCTPHUPOBATh HA MPUMEPaAxX pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
buznyecKoil KapTUHBI MUPA,

- YYUTHIBaTh TPAHUIIBI MPUMEHEHHUS M3YyYEHHBIX (U3HUECKUX MOJIEei:
TOYEUYHBIN AJIEKTPUUECKUIN 3apsijl, Jyd CBETa, TOUCUHBIN MCTOYHUK CBETA, siIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

- pacno3HaBaTh (u3nuecKkue sBICHUS (MPOIECCh) M OOBICHATH MX Ha
OCHOBE 3aKOHOB DJIEKTPOJAMHAMUKA W KBAaHTOBOW (PU3UKH: DIIEKTpUYECKAs
MPOBOJANUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE NECUCTBUSA TOKa,
B3aMMO/ICHCTBUE MAarHUTOB, SJIEKTPOMArHUTHAsT UHAYKIIUS, TEHCTBUE MarHUTHOTO
MoJsi Ha TMPOBOJHUK C TOKOM MW JBIKYIIMHCA 3apsill, 3JICKTPOMAarHUTHbBIC
KOJieOaHUSI W BOJIHBI, MPSAMOJMHEMHOE pPacCIpOCTpPAaHEHUE CBETa, OTPaKCHUE,
npesioMyieHue, uHTeppepeHnus, AUGPaKIusg U TOJIpU3AIMS CBETa, TUCIIEPCHUS
cBera, (Qorornektpuueckuii  dpdext (PororddexT), CcBETOBOE aBIEHUE,
BO3HUKHOBEHHE JIMHEWYATOro CIEKTpa aroMa BOJOpPOJa, €CTECTBEHHas U
HMCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

- OIKCHIBATh M3YYEHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOAUMOCTHh  pPAa3IUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCHOJNB3YsAd (U3UYECKUE BEITMYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTH MOTEHIIMAIOB, JIEKTPOJBIXKYIAs Cuia, padoTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojJebaTeIbHOM KOHTYpE, 3apsii W Cujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHMH, (OKYCHOE pacCTOSIHUE U
ONTUYECKasl CWJIa JIMH3bI, MPHU ONMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYCCKUI
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

- OINUCHIBAaTh HM3YyUYEHHbIE KBAHTOBBIC SBJICHUS W MPOIECCHI, UCIOIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJI TIOTypaciaia, SHEPTHs CBsI3U
ATOMHBIX SI7IEp, TPU ONMUCAHWU TPABUIBLHO TPAKTOBATh (DU3UYECKHUN CMBICI
UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWsS W €IHUHHUIIbI, YKa3bIBaTh (POPMYIIbI,



CBS3BIBAIONINE JIaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMU,
BBEIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

- aHAJTM3UPOBATH (PU3UYECKUE MTPOTIECCHI U SBIICHUS, UCTIONB3YS (PU3UICCKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCEA0BATEIBHOTIO U MapalieIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEIOMIICHUSI CBETa, ypaBHEHHE ODWHIITEWHA 11 QoTtodddekra,
3aKOH COXPAHEHHsS DHEPruH, 3aKOH COXPAHEHUSI HMMIYJIbCA, 3aKOH COXPAHECHMS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOTO 4YMclia, MocTynatel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUS (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

- ONpeNeNsTh HampaBiICHUE BEKTOpa HWHIYKIMA MAarHUTHOTO  TOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHiia;

- CTPOUTh M OIHUCHIBATh H300paKEHUE, CO37AaBAEMOE IIJIOCKUM 3E€PKajioM,
TOHKOM JIMH30M;

- BBIMOJIHITh AKCHEPUMEHTHI IO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUM M
MPOIIECCOB, C HCHOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX H3MEPEHUH: NPU 3TOM
dbopmyupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBATH BHIBOJII,

- OCYIIECTBJIATh MPAMbIE U KOCBEHHBIC M3MEPEHHs (U3UUECKUX BEJIUYHH,
IIPY 3TOM BBIOMPATH ONTUMAJIBHBIN CIIOCO0 U3MEPEHUS U UCTIOIB30BaTh N3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

- HCCJIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEIMYMH C MCIOJIb30BAHUEM
NPSAMBIX HM3MEPEHUH: TMPHU O3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0BAHNUS;

- coOr01aTh MpaBuiia 6€30MacHOro TpyAa MpH MPOBEACHUN UCCIEIOBAHUN B
paMKax ydeOHOro JKCIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKON U TMPOEKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyI0BaHUS;

- pemath pacuéTHBIC 3a7a4M C SBHO 3aJaHHON (DM3WYECKOM MOJICIIbIO,
UCIIOJIB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXoaMMbIe i €€ PEIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UUECKON BEIIMUNHBI,



- pewmlaTb  KAuyeCTBEHHbIE  3a/ayu: BBICTPAUBaTh  JIOTHYECKHU
HEITPOTUBOPEUYHMBYIO LIETIOYKY PACCYXKIAEHUN C ONOPON HA H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3HUYECKUE SBICHHUS;

- HUCHOJIb30BaTh IPU  pPELIEHUM Y4eOHbIX 3aJad  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUISI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTAaBJICHUS y4eOHOW W HAYYHO-TIOMYJSIpHON MHGOpPMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

- OOBSACHATH NPUHLUIIBI JEHCTBUS MalllMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

- TPUBOJUTH NIPUMEPHI BKJIAJa POCCHUMCKUX U 3apyOekKHBIX YUYEHBIX-
(U3UKOB B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0O MUpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

- UCIOJIb30BaTh TEOPETUUECKUE 3HAHUSA MO (PU3MKE B MOBCEAHEBHON KU3HU
Ul o0ecrieyeHust 6€30MacCHOCTH MpU OOpalllEeHuu ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

- paGoTarb B TpyIIE C BBIIOJHEHUEM pPa3JIMYHBIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJIAHUPOBATH JIESTENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE ITJNTAHUPOBAHHUE 10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
(undposbie)
Ne i/ MPOrpamMmbl Kontpoabusbie IlpakTuueckue
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bu6mmoreka [IOK
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 https:/m.edsoo.ru/7fA1bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPHHU https://m.eds00.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBEI TEPMOAHMHAMHK 0 https://m.edso0o.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnoreka [JOK
' dazoBEIe TIEPEXOIbI https://m.edso0.ru/7f41bf72
Hroro no pazgeny 24

Paznen 4. JIEKTPOJAUHAMUKA



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

bubmuorexa [JOK
41 DIEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE BpeMms 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne n/m HaunmeHnoBaHue pa3je/ioB U TeM (undposbie)
Konrpoabubie  IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
MaruutHoe noJsie. JIeKTpOMarHuTHast bubnunoreka [HOK
1.1 11 1 3
WHYKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4yecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoeGanus https://m.edso00.ru/7f41c97c
59 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnunoreka [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 nggﬁ;f;;grouﬁmmgk
4.2 Ctpoenue aToma 4 bubmorexa HOK

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



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

4.3 ATOMHOE PO

Uroro no pazgeny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 nggﬁ;fg;grouﬁ £41c07C
Wroro no pazueny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

61 OGoGuaoee novropere ‘ Mmoo T1CATs
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IIVTAHUPOBAHME 10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
JlaTa
Ne Tema ypoka nu(ppoBbIe
Konrpoabnbie IIpakTHyeckue  H3yUeHUs:
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsbl
®dusuka — HayKa O IPUPOJIE.
1 Hayunsie MGT(?)]K bl HOSHapHI/ISI 1 bubmmorexa [JOK
yi a https://m.edsoo.ru/ff0c32e2
OKPYXAaroIIero Mupa
Posb 1 MecTo ¢uzuku B
5 dbopMHUpPOBaHUH COBPEMEHHOMN 1 bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITeTbHOCTH JII0IeH
MexaHn4eckoe JTBUKEHUE.
OTHOCHTEIHFHOCTh MEXaHHYECKOTO bubmuorexa [JOK
3 1
nBwxenusd. [lepemenienre, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE npsiMONIMHENHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE IIPSIMOIIMHEWHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majieHue. Y CKopeHue 1 bubnuotexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe ABUKEHUE.
7 JBr>keHre MaTepHaIbHON TOYKH IO 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[Ipunuun otHOcuTeNnbHOCTHU ["anunest.
bu6mmoreka [JOK
8 HNuepuuanbHble CUCTEMBI OTCUETA. 1

ITepBeriit 3akoH HproToHA

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Tpunuun

bubmuorexa [JOK

9 cynepno3uiuu cuil. Bropoii 3akon
YHep H P . https://m.edsoo.ru/ff0c3be8
Herorona juist MaTepuaibHON TOUKH
Tperuii 3akoH HeroToHa 11t bubnuoreka [IOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpHOro TsaroreHus. Cuna

11 TsokecTu. [lepBas kocMuueckas bubmorexa LHOK

FeP https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubnnorexa [HOK
Tena https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. Koaddumment tpenus.

13 Cuna Zzn OTI/IBJIGI?I/I(lS)I pu ,ZIBI/I)P;(GHI/II/I bubnmorexa LHOK

p P https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTU WJIH ra3e
[ToctynarenbHOe U BpamareabHOe

14 JBHKCHHE a0COTIOTHO TBEPIOTO Tea. bubnnoreka [JOK
MowmenT cunsl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOTO Tena
HMMiynbsc MaTepUalbHON TOUYKH,

15 CHUCTEMBI MaTePUATIbHBIX TOYCK. bubnmnorexa [JOK
Nmnynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE BUKEHUE
PaGota 1 MOLITHOCTH CHUJIBI.

16 Kunerndeckas 3Heprus MarepuaibHOW bubnuoreka [IOK
Touku. Teopema 00 N3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUH
[ToTenuuanbHas SHEPTHSL.

bu6nmoreka [JOK
17 [ToTenuumanpHas sHEpPrUs ynpyro

ne(hOpMUPOBAHHON MPYKUHBI.

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
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[MoTennmansHas YHEpPrus TeIa BOIU3U
MIOBEPXHOCTU 3EMIIH

18

IloTeHnManbHBIC ¥ HENOTCHIIMAIBHBIC
cuitbl. CBs3b paboTHI
HEIOTSHIIMAJBHBIX CHJI C U3MCHCHHUEM
MEXaHUYECKOU SHEPTUH CUCTEMBI TEl.
3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPruu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopaTtopHnast pabora
«HccnenoBanue CBs3H PabOTHI CUITHI C
H3MEHEHHEM MeXaHNIeCKOU SHEPTHUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa

20

KonTtponpsHas padora o Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

XapakTep JBUKCHUS U
B3aMMOJEMCTBHSI YAaCTHIL] BEILIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca MOJICKYII. Komnuecro
BemecTBa. IlocTossHHas Asor aapo

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

24

TennoBoe paBHOBecue. TeMmiepaTypa
u e€ u3Mmepenue. Illkana remneparyp
Ilenbcus



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

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTopHnas pabota
98 «HccnenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpamMu COCTOSHHUS
pa3peKeHHOTr0 raza
29 H3onponecchl B uACATBHOM ra3e U ux bubnnorexa [HOK
rpaguyecKoe NpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss 3HEeprus
TEPMOJIIMHAMUYECKON CUCTEMBI U
30 criocoObl e€ n3mMenenus. Konmaecto bubnuoreka [JOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusl OTHOATOMHOTI'O UJI€AJIBHOTO
rasa
bu6mmoreka [IOK
31 Bupwt Teruionepeain https://m.edsoo0.ru/ff0c5c36
VnenbHas TENI0EMKOCTh BEILIECTBA.
32 KommuectBo TemnoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5c36
Teruonepenaye. AnuabaTHBIN Mpolece
33 [TepBblit 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuoreka [IOK
IIPUMEHEHUE K U30IIpoLieccam https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTs nporeccoB B bubnuorexa [IOK

npupoje. Bropoi 3akoH

https://m.edsoo.ru/ff0c6230
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TCPMOANHAMHUKNU

[Tpuniun nevicteus u KII/ TernmoBoit

bu6mmoreka [IOK

35 MaIlIAHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 O6o06maromuii ypok «MonekyspHas bubnuorexa [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo0.ru/ff0c6938
KonTtponpsHas pabora o Teme
39 «Momnexynspnas pusuka. OCHOBBI bubmmorexa LOK
YU ' https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKH
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuorexa [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS 1 OTHOCHUTEIIbHAS
41 BJIXKHOCTh BO3yXa. HachIleHHBIN bubmorexa HOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u
42 amopdHble Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpucTayioB. JKuakue https://m.edsoo.ru/ffOc65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[InaBrneHue 1 KpUCTAIU3AIIHS.
43 VnenbHas TCHJII())Ta HJ'IaBJ'IeII;I/ISI bubmorexa HOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHEHHE TEIIIOBOTO banarca https://m.edsoo0.ru/ff0c6820
OnekTpu3anus Ten. JIEKTPUIECKUN
bu6mmoreka [IOK
45 3apsia. JIBa BUIa SIEKTPUUECKUX

3aps/i0B

https://m.edsoo.ru/ffOc6bcc
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IIpoBOIHKKH, TUATIEKTPUKH U

46 [IOJIVIIDOBOAHUKHU. 3aKOH COXPaHEHUS buGnnorexa LIOK
YHpOBOA ) p https://m.edsoo.ru/ff0c6bcc
AJICKTPUIECKOTO 3apsiia
BsaumoneiictBue 3apsa10B. 3aKOH
47 Kyiona. ToueyHbIil 2neKTpUYECKUNA Eubmorexa ITOK
Y ’ P https://m.edsoo.ru/ffOc6ce4
3apsin
Harpsxk€HHOCTB AIIEKTPUYECKOTO
48 nonis. [IpuHuun cyneprno3uuuu bubnnoreka [HOK
ANEKTPUUYECKHUX Tonel. JInnum https://m.edsoo.ru/ff0c6df2
HAPsHKEHHOCTU
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 ostst. Ilorenuman. PasHocts Bubmorexa ITOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIOB
[IpOBOIHUKH U OUBIEKTPUKHU B
50 3J1peKT OCTaTUYECKOM HOIJ)'IC bubnmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MIpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DaexTpoéMKocTh. KonaeHncaro
p a p https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTh MIIOCKOTO
52 KOHIIEHCATOpa. DHEPIU 3apsKEHHOTO bubmmorexa [TOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlabGoparopnas pabota "M3mepenue
ANIEKTPOEMKOCTH KOHACHCaropa"
[IpuHIMI NElCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOITMPOBAILHOTO
54 amnmapara, CTpyWHOTO MPUHTEpa.

DIIeKTpOoCTaTUYECKas 3allHTa.
3a3eMIleHne AIEKTPOpruOOpOB



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

56

57

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna Toka. Hanpsbkenue.
Conportusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarenvHOE, MapaiesibHOE,
CMEIIaHHOE COSAMHECHHE
npoBoAHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOB

PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

0.5

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

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

58

3axoH OMa 17151 TOJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambIkaHue. JlaboparopHas padora
«M3mepenune DJIC ucTouHrKa TOKA U
€ro BHYTPEHHETO COIPOTHBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs! TPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/Ifl METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

60

61

62

DNEeKTPUUECKHUI TOK B BaKyyMe.
CBoiicTBa 3J€KTPOHHBIX TYYKOB

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMECHas MpoBoAUMOCTh. CBOMCTBa
p—n-nepexona. [lonynpoBogHUKOBBIE
npuOopbI

ONEKTPUUECKUH TOK B pacTBOpax U
pacIuiaBax 3J€KTPOJIUTOB.

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNEKTPOIUTHYECKAs JUCCOLIUALIM.
DIIEKTPOIIN3

DNEeKTpUYECKUH TOK B Ta3ax.

63 CaMOCTOSTEeTLHBINA U 1 bubmuorexa [JOK
HECaMOCTOATEIbHBIN pa3pan. MosHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKTpruuecKue Mpruodopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH
O6o06maromuit ypok bubnnoreka [JOK

65 1
«INEKTPOIUHAMHUKA)» https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no teme

66 «Qnexkrpocraruka. [locrosHHbIN 1 bubnuorexa [JOK
3JIeKTpUYeCcKuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
pa3IMYHBIX Cpelax»

67 PesepBHbiil ypok. KonTpoiabHas 1 bubnnoreka [JOK
pabota o Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O6o0maromumii ypok 1 bubnuoreka [IOK
no temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

HOYPOYHOE IIVTAHUPOBAHMUE 11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Aata uudposbie
o/ Tema ypoka Beero Konrpoabubie IIpakruyeckume  HM3y4YeHHs B —
padoThI padoThI pecypeni
[TocTostHHBIE MATHUTHI U X

1 B3auMoOJercTBHEe. MarHuTHOE II0JIE. 1 bubnunoreka LIOK
Bektop MaruutHOM MHAYKUMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHMTHON MHTYKIIUU
MarauTHO€E 1oJIe MPOBOJIHUKA C

5 TokOM. OnbIT DpcTena. 1 bubmmoreka [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas padota «3yueHue 1 1 bubanoreka [JOK
MAarHUTHOTO TOJISI KaTYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO ITOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubnnorexa [JOK
«HMccrnenoBannue 1eUCTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBUKYITYIOCS 3apsyKEHHYIO YaCTHILY. 1 bubmuorteka [IOK
Cuna Jlopennia. PaGoTa cuitbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpoMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1
WHIYKIIAA. 3aKOH AJIEKTPOMArHUTHOM
nHaykiuu dapanes



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

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM MHITYKIIAU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIICHUE
camouHykiuu. 9J1C caMOMHAYKLIUH.
DHeprusi MarHuTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMAarHuTHOE 10Jie

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JJIEKTPOABUTATEINb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
UHIYKIIMOHHAs II€Yb

10

11

12

13

14

Oo6o06maromuit ypok «MarautHoe
I10JI€C. 3HeKTpOMaFHHTHaﬂ HUHIOAYKOUS

KoHntposbHas paboTta mo Teme
«Mar"auTtHoe I10JI€e.
DneKTpoMarHuTHasi UHIYKIUS»

CB00O/IHBIE MEXaHUYECKUE
Kosebanus. ['apMoHHUeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHH.
[IpeBpamienue 3Eprun

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTU ¥ MAcChl Tpy3a»

Konebarenbubliit KoHTYp. CBOOOAHBIE

QJICKTPOMArHuTHBIC KoJIcOaHUS B
nacajibHOM KoJIe0aTeIbHOM KOHTYPC.

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

bubmuoreka [{OK
https://m.edsoo.ru/ffOcad58

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcb820



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

Amnainorus MCKAY MCXaHUYCCKUMU U
SJICKTPOMAariMTHBIMHA KOJIEOAHUSIMHU

15

16

17

18

19

20

21

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B UACAIIbBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBieHue 0 3aTyXarOMIMX
KoJieOaHusAX. BeIHYKICHHBIC
MeXxaHM4eCcKHue Konebanus. Pe3onanc.
BI)IHY)KIIGHHBIG BHCKTpOMaFHI/ITHI)Ie
KoseOanus

[lepemennsbiii Tok. CHHYCOMIAIBHBIN
MepeMeHHbII TOK. MOIITHOCTH
MEPEMEHHOTO TOKa. AMIUIUTYIHOE U
JICACTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [Ipoussoacrtso,
nepeaaya v norpedieHue
JIEKTPUYECKON IHEPTUU

YCTpoHCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOIO 3BOHKA,
reHeparopa EPEMEHHOI0 TOKA,
JIMHUH 3JIeKTpoIiepenayd

OKOJIOTHYECKNE PUCKH TIPU
IIPOU3BOACTBE NIEKTPOIHEPTUH.
Kynbrypa ucnonbs3zoBanus
JIEKTPO3HEPTUH B TOBCETHEBHOMN
KHU3HH

MexaHnyecKkue BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctb

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bubnmoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbd34

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

but6mmoreka [IOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI.
[Tonepeunble U IPOJOJIBHBIE BOJIHBI

3Byk. CKOpoCTb 3ByKa. I poMKOCTh

bubnmoreka [IOK

22
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJIeKTPOMAarHUTHBIE BOJIHBI, UX
23 cBoiicTBa u ckopocth. [lkana brbmmorexa [IOK
P ' https://m.edsoo.ru/ffOccfe
ANEKTPOMArHUTHBIX BOJIH
[IpuHIMIIBI paUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxarus
o5 Konrponsnas pabdora «Konebanus u Bbu6mmoteka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOe pacpocTpaHeHne
26 CBETa B OJIHOPOJHOM Cpee. bubnnorexa [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHBI OTPAXKECHUS
27 cgeta. [locTpoenue nzodpaxkeHuii B brbmmorexa [TOK
' P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
ITpenomiienue ceeta. [lonHoe
28 BHYTpeHHee oTpaxenue. IIpenenbHbii bubmmnoreka [HOK
YTOJ1 IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[OKa3aTelIs IPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunsel. [locTpoenne nzobpaxeHuii B
. bubmuoreka [{OK
30 na3e. PopMyIia TOHKOH JTHH3HI.

VYBeauueHue TUH36I

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Jlaboparopnas pabota

31 «HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX»
Hucnepcus ceeta. Ci10KHBII cOCTaB
32 6enoro csera. LIer. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
33 Wutepdepennus cera. Audpaxims bubmuoreka [IOK
ceta. [ludpakimonHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka LJOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue nMpuOOpbI U yCTPOMCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
I'paHUIIBI MPUMEHUMOCTH
36 KJaccuyeckor Mexanuku. [locrymarsl bubnnorexa [JOK
CIIeLIMaTIbHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTENIbHOCTH
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. BuG OK
37 3ameJieHre BpeMEHH M COKpaIlleHHe nommorexa L
J—— https://m.edsoo.ru/ffOcfad2
DHeprus U UMMYIbC PENSATUBUCTCKOM Bub OK
38 gacTullbl. CBS3b MacChl C YJHEPTHeH U nomorexa L
HMITYTCOM. DHEpIHS TIOKOS https://m.edsoo.ru/ffOcfc68
Konrponsnas padora «OnTHKa. Eu6 OK
39 OcCHOBBI crielIUaIbHON TEOPUH nosmorexa I
OTHOCHTCTLHOCTID https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [1nanka. Jueprus bu6muoreka [JOK

U UMIyJIbC POTOHA

https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

OTKpbITHE U HCCIIEI0BAHUE

bubnunoreka LIOK
41 .0 A.T.
(pororphexta. Ombrre: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl porodddekra. YpaBHeHUE
42 QﬁHmTeEHa Jlizl(b(i)OTOB(bg)eKTa bubmmorexa LIOK
g ' https://m.eds00.ru/ffod015e
«Kpacnas rpanuna» ¢potorpdexra
HaBnenne cBeta. OnbiTel 11. H.
43 JlebeneBa. XuUMHUUECKOE IEHCTBHE bubmorexa LOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuueckue ycTpoiicTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoToseMeHT, (OTOIaTUHK,
CoJIHEUHasl OaTapesi, CBETOIUO]]
45 Pemenue 3aiad no reme «1€MEHTbI bubnnorexa [IOK
KBAHTOBOW ONTHKW) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbBITE
46 Pezepdopaa mo paccesHuio 0-4acTuil bubmorexa HOK
peop p ) https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bubmmoteka IIOK
47 IT b
OCTYJIaThl bopa https://m.edsoo.ru/ff0d0afa
W3nyuenne u miornomnieHne GpoTOHOB
48 Il I/I}ll'lqe €X0JI€ aToMa C O H(()li"o OBHS bubnmorexa OK
P pexol . A P https://m.edsoo.ru/ff0d0afa
SHEPTUU HA OPYTroi. Buapl cCieKTpoB
BomnHoBrIe cBoMicTBa yacTUl. BomIHEBI
ne bpoitns. KopryckynsapHo-BoHOBOM bubmuorexa [JOK
49
nyanu3M. CIIOHTaHHOE 1 https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE U3 TyUCHHE
50 OTtkpbITHE PagNOAKTUBHOCTH. ONBITHI bubmuoteka [IOK



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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Pesepdopaa no onpexnenenuio cocrasa
PaaOaKTHBHOTO U3ITy4CHHUS

https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anb(a-, 6era-, ramma-
n3iydeHus. Biousnue
PaJIMOAaKTUBHOCTH Ha )KUBBIC
OpTraHHU3MBI

52

53

54

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usiydenue

DHeprusi CBSA3U HYKJIOHOB B sIJIpe.

S nepHble peakuuu. SnepHbii
peaktop. [Ipobiaembl, MEPCIECKTUBHI,
9KOJIOTMUECKHUE aCIEKTHI SACPHON
SHEPTEeTUKHU

OnemeHTapHbIe YacTULIbl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMo1eH s U
PErucCTpanyy JIEMEHTAPHBIX YaCTHUL.
Kpymisiii cton «®yHaameHTaabHbIe
B3auMOIeNUCTBUS. EMMHCTBO
(bu3nUecKoil KApTUHBI MUPA»

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d1162

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1356

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

56

57

Bup 3Bé3anoro neba. Co3sesaus,
SIpKUE 3BE3/1bI, TUTAHETHI, UX BUANMOE
newkenne. CoHeyHas cucreMa
Comnane. ConHeyHas akTUBHOCTb.
Ncrounuk sneprun CoiHLa U 3BE3]
3BE3IBI, NX OCHOBHLIC

XapaKTEPUCTUKH. 3BE3/bI ITIABHON
[I0CJIEI0BATENbHOCTH. BHyTpeHHEE



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

cTpoenue 3BE31. CoBpeMEHHbIE
NPE/ICTAaBICHHUS O TIPOUCXOXKACHUH U
sBomonuy CotHIIA ¥ 3BE3]

58

Muneunsiii [Iyte — Hama ['anakruka.
[Tonoxxenue u nBuxenne CosHLa B
lNanakTtuke. I'anmaktuku. YEpHbIe IbIPHI
B pax T'aJaKTUK

59

Bcenennas. Paz0oeranue rajakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

61

Hepemennsie mpo6iieMbl aCTPOHOMUHT

KonTponbnas pabota «neMeHTHI
aACTPOHOMUU U acTPOPUIUKU»

62

O6o06maromuii ypox. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
yesoBeKa

63

O6o0maromuii ypok. Pons u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64

65

O6o06maromuit ypok. Pomib
¢buznueckoil reopun B GopMHUPOBaAHUU
MIpe/ICTaBICHUH 0 PU3NYECKOU
KapTUHE MHpa

Ob6o06maromuit ypok. Mecto
¢bu3nveckoil KapTUHBI MHUpa B 001IEM




Py COBPEMEHHBIX ECTECTBEHHO-
Hay4HbIX IPEJICTABICHUNA O IPUPOJEC

PesepBHbIil ypok. MarHutHoe 1noe.

66 1
DNEeKTPOMarHUTHAS. WHTYKIIHSI
PesepBubiiil ypok. Ontuka. OCHOBBI

67 CHeIUaIbHON TEOpUHr 1
OTHOCHUTEIBLHOCTH
Pesepnniit ypok. KBanrosas ¢pusuka.

68 aﬂehI/I)GHTBI};.I:JT OHOMMU U ¢ 1 bubsmorexa [IOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI UIS1 YYHEHHUKA

» dusuka, 10 kmace/ Makumes I'.4., Byxosnes b.b., Corckuit H.H. non
penaknuerr IlapdentreBori H.A., AkmumonepHoe oOmiecTtBo «M3marenscTBO
«IIpocsemienue»

» ®usuka, 11 knacc/ Mskumes I'.J1., byxosues b.b., Uapyrua B.M. non
penakmuent IlapdentreBori H.A., AxkmuonepHoe oOmectBo «M3maTenbcTBO
«ITpocsenienue»

O®usuka. A.Il. PeimxeBmu 3agaunmk. 10-11 kmaccel: 1mmocoOue s
obmeoOpaszoBarenbHbIX yupexaeHuii M.: Ipoda

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®uzuka, 10 xkinacc/ Msaxumes I'.5., byxosues b.b., Corckuit H.H. nox
penakmueit I[lapdentreBoit H.A., AxmuonepHoe oOmectBo "M3marenbcTBo
«IIpocBenienue»

®usuka, 11 xnacc/ Mskumes I'.JI., byxosueB b.b., Yapyrun B.M. nox
penakiuent IlapdentreBoii H.A., AknuonepHoe oOmiectBo «M3maTenbcTBO
«IIpocBenienue»

®uzuka. A.Il. PeimrxeBuu 3amaunuk. 10-11 kiaccel: 1mmocoOue mid
o01eoOpa3zoBarenbHbIX yupexaeHuit M.: JIpoda

KonTposbHo-uzmepurenbasie Matepuansl Ousuka 10 kmacc MOCKBA
"BAKO"

KontponsHo-u3mepurenbabie MaTepuansl @usnka 11 knacc MOCKBA
"BAKO"

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
bubmuoteka LIOK https://m.edsoo.ru/ff0c32e2
bubmuotexa LIOK https://m.edsoo.ru/ffOc4lab
bubmuoteka I{OK https://m.edsoo.ru/ffOc4fde
bubmuoteka I{OK https://m.edsoo.ru/ff0c6f00
bu6mmoreka LJOK https://m.edsoo.ru/ffOcd7f6
bu6mmoreka L{OK https://m.edsoo.ru/ff0c9778
bubmuorexa LIOK https://m.edsoo.ru/ff0ca600
bubmuoteka L{OK https://m.edsoo.ru/ff0cb820
bubmuoteka I{OK https://m.edsoo.ru/ffOccab4
bubmuorexa LIOK https://m.edsoo.ru/ffOcd7f



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c41ab
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cd7f

