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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha ypOBHE CpEOHETO OOIIero oOpa3oBaHHUS
pa3paboTaHa Ha OCHOBE TMOJOKEHMH H TpeOOBaHWN K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHONM Tporpammel, npenactaBieHHbix B OI'OC COO, a Takxke ¢ yu€ToMm
(denepanbHOii pabodeil IMporpaMMbl BOCIHTAHHS M KOHIICHIIMU IIPEIOJaBaHUsA y4eOHOro
npeamera «®Puszmka» B o0Opa3oBaTelbHBIX opraHm3anusx Poccmiickoit  deneparuu,
pealn3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE MPOrPaMMBbI.

ConepxaHue mnporpaMMbl Mo (u3MKe HampaBiIeHO Ha (POPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOH kapTuHBI MHupa oOydaromuxcs 10—11 kmaccoB npu oOydeHun ux (uszuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEITEIBHOCTHOr 0 moaxoja. [Iporpamma o ¢pusmke COOTBETCTBYET
tpedoBanusiM ®I'OC COO k miaHupyeMbIM JUYHOCTHBIM, HMPEIMETHBIM U METalpeAMETHBIM
pesyibraTaM OOYy4YeHHs, a TaKKe YUUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMM YUEOHBIMM IpeaMmeTaMu. B Hell ompenenstorcs
OCHOBHBIC IIeJIM M3y4YeHUs (PU3MKU Ha YPOBHE CPEIHEr0 00mero oOpa3oBaHUs, IJIAHUPYEMbIE
pe3yibTaThl OCBOGHUS Kypca (QHU3UKU: JIMYHOCTHBIEC, METallpeIMETHbIC, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Iporpamma o (usmke BKIIOYAET:

IUTaHUPYEMBIE PE3yJIbTaThl OCBOSHHs Kypca (M3MKH Ha 0a30BOM YpOBHE, B TOM YHCIIE
IIPEIMETHBIE PE3YNbTaThl 110 TO1aM O0yUYEeHHUS;
coJiep>kaHue yueOHoro npeamera «Ou3nkay 1o rogam o0yyeHuUs.

dusnka Kak Hayka o HauboJiee OOIIMX 3aKOHAX MPUPOJIbI, BRICTYIIAs B KAU€CTBE YU4EOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIaJ] B CUCTEMY 3HAHMM 00 OKpY)KAIOIIEeM MHpE.
HIkonpHBIH Kypc (U3MKH — CHUCTEMOOOPA3YIOIIMHA IS €CTEeCTBEHHO-HAyYHBIX YUEOHBIX
MIPEeIMETOB, MOCKOJIbKY (pU3ndecKre 3aKOHbBI JIe)KAT B OCHOBE MPOLIECCOB U SBJICHUHN, U3y4aeMbIX
XUMHeH, Ouonoruelt, ¢usnueckoil reorpadueil U acrpoHomueil. Vcmonb3oBaHue W aKTUBHOE
npUMEHeHHe (U3MUECKMX 3HAHWW ONpenenseT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIIOTMH B cdepe DSHEPreTuKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, TIOTYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. M3ydenrne Gu3nKu BHOCUT OCHOBHOW BKJIAJl B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa 00yJaroumxcs, B HOpMUpOBaHUE YMEHUI
MIPUMEHATHh HAYYHBIA METOJ ITO3HAHUS TIPH BHIMIOJTHEHUHU UMK YICOHBIX MCCIICIOBAHUM.

B ocHOBY kypca (hH3UKH JUIsl YPOBHS CPEAHETO OOIIEro 00pa3oBaHUs MOJIOKEH PsJl HJICH,
KOTOpPBIE MOJKHO PacCMaTPUBATh KaK MPHHITUIIBI €70 IIOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEN KypC ABIISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuai U3 BCeX pa3zesioB (hM3HMKH, BKIIOYAET KaK BOINPOCHI KIACCUYECKOM, TaKk U
COBpEMEHHOMU (hU3HKH.

Hoes cenepanusayuu. B cooTBeTCTBUU ¢ HEW MaTepuai Kypca QU3UKU 00beIUHEH BOKPYT
¢usnyeckux Tteopuil. Beaymum B kypce sBasercs (GOpMHpOBaHUE MPEICTaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pPHUH, BELIECTBE U IIOJIE.

Hoesi eymanumapuzayuu. E€ peanusanus mnpennoiaraeT UCIONb30BaHHE TYMAaHUTAPHOTO
MmoTeHIrana (GU3NIECKOil HayKu, OCMBICTICHHE CBSI3M Pa3BUTUS (U3UKH C PA3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYCCKHUMH, HPABCTBEHHBIMHU M KOJIOTHYSCKUMH MTPOOIEMaMH.



Hoes npuknaonou nanpasnennocmu. Kypce pusuku npeamnonaraer 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHUX M TEXHOJIOTHYECKUX MPHUIOKEHUN N3YUYEHHBIX TEOPHU U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEACHHSA JJEMEHTOB COJEp’KaHuUs,
MOCBSIIEHHBIX 2KOJOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBbl C Pa3BUTHEM
TEXHHUKHU W TEXHOJIOTHH, a TAaK)Ke 00CYXJICHUS MPOOJIEM PAIHOHATBHOTO IPUPOIOTIOTH30BAHUS U
9KOJIOTUYECKOM 0€30IacHOCTH.

CrepxHEBBIMHM 3JIEMEHTAMH Kypca (DM3WKU Ha YPOBHE CpEIHEro oOIiero odpazoBaHUs
SBISIIOTCA  u3udeckue Teopur ((hOpMHUpOBAaHUE TPENCTABICHUNW O CTPYKTYpE IOCTPOCHUS
¢u3nueckoil Teopuu, poinu (GyHIAMEHTAIBHBIX 3aKOHOB W MPHUHIIMIIOB B COBPEMEHHBIX
MIPEJICTABJICHUSIX O TMPUPOJIE, TPAHUIAX MPUMEHHUMOCTH TEOPHiA, JUIsI ONMHCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO- IeSITENFHOCTHBIN MOAXO0M B Kypce (DM3HKHU pearn3yeTcs MpekIe BCero 3a CYET
OpraHu3ally SKCIIEPUMEHTAIFHON AesTenbHOCTH oOydatommxcs. [is 6a30Boro ypoBHs Kypca
(GU3NKA — ATO WCIONB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M
1abopaToOpHBIX PadOT, KOTOpPhIE B MporpaMme Mo (GU3MKe OOBEAWHEHBI B OOIIMIA CIIHCOK
YUEHUYECKUX TPAKTHUECKUX paboT. BeIeneHne B yKa3aHHOM IEepevHe J1abopaTOpPHBIX pador,
MPOBOJIUMBIX JUISI KOHTPOJSE M OIEHKH, OCYIIECTBISETCS YYaCTHHKAMH OOpa3oBaTEIbHOTO
Ipolecca UCXo/Isl U3 0COOCHHOCTEW TIAaHUPOBAHMS M OCHAIeHUS kKabuHera ¢usuku. [Ipu sTom
o0ecrieunBaeTcsl OBIAJICHUE OOYYAIONIMMHCS YMEHHUSMH TIPOBOJUTH KOCBEHHBIC H3MEPCHHSI,
WCCIIC/IOBAHMSI 3aBUCHMOCTEH (PU3MUECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEITIOKEHHBIX TUTIOTE3.

Bonbimoe BHUMaHUE yIENsAETCs PEIICHUI0 PACYETHBIX M KaYeCTBEHHBIX 3aj1a4. [Ipu 3Tom
JUIS. pacYETHBIX 3a7ad MPUOPUTETOM SIBIISIFOTCS 3aJIa4M C SBHO 3aJJaHHOM (PU3UUYCCKON MOJIENbIO,
MO3BOJISIONINE MPHUMEHATh HM3yYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjena
KypcCa, TaK 1 UHTCTpHUPYys 3HAaHUA U3 pa3HbIX pa3aciioB. JIJ'ISI Ka4C€CTBCHHBLIX 3aa4 IMMIPUOPUTETOM
SIBJISIOTCS 3a/laHusl Ha OOBSICHEHWE TNPOTEKaHWs (U3UYECKUX SBJICHHUH M IPOIECCOB B
OKpYXKaloIlel »KU3HHM, TpeOyronume BbIOOpa (DHM3UYCCKOH MOJCIHM JUIS CHUTYaIlldd IIPAKTHUKO-
OPUCHTHPOBAHHOT'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusiMu DPI'OC COO k MarepuaabHO-TEXHUYECKOMY
obecrieueHnI0 ydeOHOro mpolecca 0a30BbIi ypoBeHb Kypca (U3MKHM Ha YpPOBHE CPEIHETO
o0mero oOpazoBaHusl JOKEH M3Y4aTbCAd B YCIOBHUSX IMPEIMETHOro KaOuMHeTa (pU3MKU WM B
YCIIOBUSIX WHTETPUPOBAHHOI'0 KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYyHOro IKiIa. B kabunete
(bu3uKH 10IKHO OBITH HE0OX0MUMOE JTabopaTopHOEe 000PYAOBAHHUE /IJIsl BHITTOJIHEHHS YKa3aHHBIX
B IporpamMme 1Mo (u3MKe YYCHHUECKUX TMPAKTUYECKUX padoT U JIEMOHCTpAIlMOHHOE
o0opyIoBaHUE.

JlemoHCTpanimoHHoe 00opyAoBaHue (opMHUpyeTCSs B COOTBETCTBHUM C TMPUHILUIIOM
MUHUMAIBHON JOCTaTOYHOCTH M 00ECHEeYMBAET MOCTAHOBKY MEPEUYHCICHHBIX B MPOrpaMmMme Mo
(U3HMKe KIFOYEBBIX JIEMOHCTpAIMi JIJIi WCCICIOBAHHS HM3y4acMbIX SIBJICHHA W IPOIIECCOB,
SMIOUPHUUYECKUX U (PYHIaMEHTANIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHHI.

JIaGopatopHoe 00OpyAOBaHHE ISl YUEHHMUECKUX MPaKTHUYECKHX padoT ¢opmupyercss B
BUJIE TEMAaTHYECKHX KOMIUIEKTOB M OOECIEeUMBAETCs B pacdére OJHOrO KOMIUIEKTAa Ha JABYX
oOyuaromuxcs. Temaruuyeckue KOMIUIEKTHl Ja0OpaTOPHOTO OOOPYAOBAaHUS JOJKHBI OBITH
IOCTPOCHBI HAa KOMIIUICKCHOM HMCIIOJIb30BAHMHM AHAJIOI'OBBIX H L[I/I(prBI)IX HpI/I60pOB, a TaKXKe
KOMITBIOTEPHBIX H3MEPHUTEIIFHBIX CHCTEM B BHJIE U (POBBIX JTaOOpaTOpHUii.



OCHOBHBIMH TIEJISIMU U3Y4eHUS (PU3UKU B 00IIIEM 00pa30BaHUU SIBIISFOTCS

(¢opMupoBaHHe WHTEpeCa U CTPEMIICHUS OOYYAIOIIMXCS K HAaydHOMY H3yYEHUIO
MIPUPOJIBI, PA3BUTHE UX UHTEIUICKTYAIbHBIX M TBOPYECKUX CITOCOOHOCTEH;

pa3BUTHE TPEJCTABIEHWH O HAyyHOM MeTojAe To3HaHus U  (hopmupoBaHue
HCCJIEJIOBATENIBCKOrO OTHOLUEHHS K OKPYXAIOUIUM SIBJICHUSIM;

(hopMHupoBaHNEe HAYYHOTO MHUPOBO33PEHHUSI KAaK Pe3ysbTaTa M3Y4YCHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (DM3UKH;

(hopMupoBaHrue yMEHUI OOBSICHITH SBJICHHS C UCIONB30BAaHHEM (PU3NYECKUX 3HAHUU U
HAYYHBIX JI0Ka3aTEJIbCTB;

(hopMupoBaHue MpeAcTaBICHUN O ponu (U3UKU ISl pa3BUTHS JAPYIrUX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJOTUM.

JlocTimkeHrne STUX Ienel oOecrleynuBaeTcsl pelleHHeM CIeAYIONIMX 3a7ad B Ipolecce
M3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o0Iiero oopa3oBaHus:

MPUOOPETEHUE CHUCTEMBbl 3HAHMK 00 OOmMMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOUAsT MEXAaHUKY, MOJICKYISPHYIO (DU3UKY, JIIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY
Y DJIEMEHTHI aCTPOPHU3HKH;

¢bopMupoBaHre yMEHUN TPUMEHATH TEOPETHYECKHEe 3HAHUS Ui OOBSICHEHHUS
(u3MUeCKUX SIBICHUN B MPUPOAE U JUIA MPUHATUS MPAKTHUECKUX PEUICHHH B MOBCETHEBHOM
KU3HHU;

OCBOEHHE CTIOCO00B pelIeHHs pa3IMYHbIX 3a]1a4 C IBHO 33JaHHON (U3UYECKON MOJEIBIO,
3a/a4, MOAPA3yMEBAIOLINX CaMOCTOSITENIbHOE CO3JaHue (PU3NYECKOW MOJAETH, aJIeKBaTHOMN
YCIIOBUSIM 3aJ1auu;

MOHUMaHue (U3UYECKUX OCHOB M TPHHITUIIOB JIEHCTBHS TEXHUYECKUX YCTPOWCTB W
TEXHOJIOTMYECKUX MPOIIECCOB, MX BIUSHUS HA OKPY>KAIOLIYIO CPEY;

OBIIQJICHHE METOAAMH CAMOCTOSATEIHHOIO0 TUIAHUPOBAHUS WM TIPOBEACHUS (PUINIECKUX
SKCIICPUMEHTOB, aHajdu3a W WHTEpIpeTaluu HHPOPMAIUU, OMPEIETICHUs TOCTOBEPHOCTH
MOJTy4YEHHOT0 PEe3yNIbTaTa;

CO3JIaHHE YCIOBUU JUISl Pa3BUTUS YMEHHU MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPYECKOMN
NESITETHHOCTH.

Ha u3ydenue ¢usuku (6a30BbIif ypOBEHb) Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHUsl OTBOIUTCS
136 yacoB: B 10 kacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yacos (2 yaca B
HEJICTIIO).

[Ipemiaraemslii B mporpamMMe 1o Gpu3uKe nepeueHb J1a00paTOPHBIX U MPAKTHUECKUX padoT
SBJISIETCS] PEKOMEHIOBAHHBIM, YUUTENb JIeJaeT BEIOOP MpoBeIeHUs J1a00paTOpHbIX padoT u
OIBITOB C YYETOM MHIUBUAYAJIBHBIX OCOOEHHOCTEH 00yUdarouxcsl.

COJEP/KAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. ®u3uka u MeTOIbI HAYYHOT0 O3HAHUSA

®duzuka — Hayka O mpupone. HaydHnble MeTOnbl MO3HAHUS OKpYXKarouero mupa. Ponb
IKCIIEPUMEHTA U TCOPHH B MPOIIECCE TTO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (DU3HKE.



MonenupoBanue (HU3MYECKUX SBICHUW U TporeccoB. Haydnsie runore3sl. Ousndeckue
3aKOHBI M TEOPUH. [ paHUIIBI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpHHITUIT COOTBETCTBUSI.

Ponp u mecto ¢u3uku B (QOpMHUPOBAHMU COBPEMEHHOM HAy4HOW KapTHHBI MHpa, B
MIPaKTUYECKOHN IEATEIbHOCTH JIIOACH.

Jlemoncmpayuu
AHaioroBbie U ITU(POBBIC U3MEPHUTEIbHBIC TPHOOPHI, KOMITBIOTEPHBIC JATYHKH.
Pazpen 2. Mexanuka

Tema 1. Kunemamuka

MexaHnuecKoe JBHXXCHHUC. OTHOCHUTEJIBHOCTE MEXaHHYECKOIr 0 JABMIKXCHUA. Cucrema
orcuéra. Tpaekropus.

[Tepemenienue, ckopocTb (CpeAHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) U YCKOpPEHHE

MaTCpHaHBHOfI TOYKH, UX IMPOCKIUHU HAa OCH CUCTCMbI KOOpAWHAT. Cnoxenue HepeMGHleHI/Iﬁ n
CJIIOXKCHHUC CKOpOCTeﬁ.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABMXKEHHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHU S, TyTU U NEPEMEIIEHUS MAaTEPUAIBHON TOUYKH OT BPEMEHH.

CBoOoHOE ajieHre. Y CKOpEeHHe CBOOOIHOTO HaACHHUS.
KpuBonuueiinHoe nBuxeHue. J[BukeHHe MaTepuUalbHOW TOYKM II0 OKPYKHOCTH C
MMOCTOSTHHOM TI0 MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHEWHAs CKOpOCTh. llepuon u

gacrora oOparnieHus. [{leHTpocTpeMUTEIbHOE YCKOPECHHE.

Texaudeckue yCTpOﬁCTBa H IPaKTHUYCCKOC IIPUMCHCHHUC. CIIMAOMETP, JIBHXXCHHUC
CHapAI0B, HCITHBIC U peMéHHHe nepcaadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, UIUTIOCTPAIINS KHHEMAaTUUYECKUX XapaKTePUCTHK JTBUKEHHUS.
[IpeoOpa3zoBaHue NBIKEHHUI C UCTIONB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pekeHHOM MMPOCTPAHCTBE.

Hab6nroneHue nBHUKCEHUS Tena, OpOIIIEHHOr O 0T YTJIOM K TOPU30HTY M TOPHU30HTAIILHO.
N3mepenne yckopeHus CBOOOTHOTO MaIeHUS.

Hamnpasnenne ckopocTy mpu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomoi

I/I3yquI/Ie HCPABHOMCPHOI'O JIBUKCHUA C LCIIbIO OIIPCACIICHUS MI'HOBEHHOM CKOpPOCTH.



HccnenoBanne  COOTHOWICHHMS ~ MEXAY  MYyTAMH,  [POWIEHHBIMA  TEIOM 32
MOCJIE/IOBATEIbHbIE PAaBHBIE IPOMEKYTKM BpPEMEHU MPHU PABHOYCKOPEHHOM JIBHXKEHHHM C
HavyaJbHOU CKOPOCTHIO, PAaBHOU HYIIO.

N3yuenune ABMKEHUS MIApUKa B BI3KOU HKUIKOCTH.

N3yuenne aBuxeHus Tena, OpOIIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunmun otHocutenbHocTH [Manunes. [lepBriil 3akon HeroTona. MIHEpIManbHble CUCTEMBI
oTcuéra.

Macca tena. Cwuna. Ilpunuun cynepno3unuu cui. Btopoil 3akoH HeroToHa s
MaTepualibHON TOoukH. Tpernii 3akoH HbroTOHA JJ1s1 MaTepuanbHBIX TOUEK.

3akoH BceMupHOro Tsarorenus. Cuna Tspkectu. [lepBas kocMudeckast CKOpOCTb.

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

Tpenne. Buabl Tpenus (Mokosi, cKoibxkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKobXeHusl U cuiia TpeHus nokos. Koadduuuent tpenus. Cuiia conpoTHUBICHUS
IIPU JBMXKEHUH TeJNa B )KUIKOCTH WM Tase.

[TocTymarenbsHOE M BpamaTeIbHOS ABMKCHUE a0OCOIFOTHO TBEPIOTO TEIa.

MoOMEHT CcHJIBI OTHOCHUTEIBLHO OCH BpaiieHus. Ilnedo cuibl. YcCnoBusT paBHOBECHS
TBEPAOTO TEIIA.

TexHuueckue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHHME: IOALIUIIHUKH, IBUKEHUE
HCKYCCTBEHHBIX CIIYTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLIMH.

CpaBHEeHHME MacC B3aUMOJIEHCTBYIOIIUX Tell.

Bropoii 3akon HerotoHa.

N3mepenue cu.

CrnoxxeHne CHJl.

3aBUCUMOCTH CHJIBI YIPYTOCTH OT e opmaiuu.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM MOABEME U TTAJCHUU.
CpaBHEHHE CHUII TPEHUS TTOKOSI, KAUEHUS 1 CKOJIbXKECHMUSI.

YcnoBus paBHOBECUS TBEPAOro Tena. Buapl paBHOBECHS.



Yuenuueckuii sxkcnepumenm, nabopamopHule pabomol
N3ydeHnne nBmkeHUs OpycKa 1o HAKJIIOHHOHN TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOUIMX B MPYKUHE M PE3UHOBOM
o0pasie, oT ux jaedopmamum.

HccnenoBanue YCJ'IOBI/Iﬁ PpaBHOBCCHUA TBépI[OFO TCJ1a, UMCIOIICTO OChb BpalllCHHA.
Tema 3. 3axonwi COXPAHERUA 6 MEXAHUKe

Nmnynbsc MatepuanbHOM TOUYKH (Tea), CUCTEMbl MaTePUAIBHBIX TOUYeK. MMIynbe cuiibl u
W3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPaHEHHS UMITYJIbca. PeakTHBHOE JBUKEHUE.

PaGora cwiisl. MOIIIHOCTD CHJIBI.

Kunernueckass sHeprusi MarepuaabHOW TOUKU. Teopema 00 M3MEHEHUM KHUHETHYECKOM
SHEPTUH.

[TorenuunansHas sHeprus. [loTeHnmanbHas sHeprus ynpyro e opMUpPOBAHHON MPY>KUHBI.
[MoreHnuanpHas SHEPTHsl TeIa BOIM3U TOBEPXHOCTH 3EMITH.

HOTGHHI/IEL]'ILHBIC N HCIIOTCHLUMAJIBHBIC CHIJIBI. CBi13b pa6OTBI HCIIOTCHIOUAJIBHBIX CHJI C
H3MEHEHHEM MEXaHUYSCKOM OHCPIrur CUCTEMBI TCIIL. 3akoH COXpaHCHUA MEXaHHUYeCKOM OHCPIUM.

Yopyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHE: BOAOMET, KOMEP, MPYKUHHBIN
MHCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHME.

[Tepexo mOTEHIIMAIBPHON YHEPTUH B KHHETUYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HBy‘IeHI/Ie a0COJIFOTHO HCYIIPYroro yaapa € IIOMOHIbIO JBYX OJWHAKOBBLIX HHTSIHBIX
MasiTHHUKOB.

UccnenoBanue cBs3u pabOThl CHIIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpPruu Tejia Ha
MIPUMEPE PACTSKEHUS PE3UHOBOIO KI'yTa.

Pasnen 3. MouiekysipHast pu3uka ¥ TepMOAUHAMUKA

Tema 1. Ochogbt MONEKYNAPHO-KUHEMUYECKOU M eopuu



OcCHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHUHETUYECKOW TEOPUU U UX OMBITHOE 0OOCHOBAHHE.
BbpoynoBckoe nBuxkenue. Juddysus. Xapakrep ABUKEHHS U B3aUMOJCUCTBUSA YaCTHUIL
BelmecTBa. MoAenu CTPOSHHS Ta30B, KHUAKOCTEH W TBEPABIX TeN M OOBICHEHHWE CBOKCTB
BEIIECTBA HAa OCHOBE 3THX Mojeied. Macca u pasMepbl MoJiekys. KomnuecTBo BellecTBa.
ITocrosinHast ABoraapo.

TeruoBoe paBHoBecue. Temneparypa u e€ nsmepenue. lllkana remneparyp Llenscus.

Mopens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KUHETUYECKOH TEOpHH
uJeaTbHOr0 raza. AOCONIOTHas TeMmIeparypa Kak Mepa CpeIHE KHHETHYECKOH HSHEepruu
TEIJIOBOro JBM)KeHMs vactull Trasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Knamneiipona. 3akon JlansToHa. M3omporecchl B HaACaIbHOM rasze ¢
TTOCTOSTHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe mpencraBieHrne U30MpOoIECCOB: U30TEPMa,
n30xopa, uzobapa.

TeXHHYECKHE YCTPOMCTBA M MPAKTHYECKOE PUMEHECHHE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu

OHBITBI, JO0Ka3bIBAOIUC AOHUCKPETHOC CTPOCHUC BCIICCTBA, (bOTOFpa(l)I/II/I MOJICKYII
OpraHU4YC€CKHUX COCIUHEHMI.

OmnbrTel 110 TG Y3UN KUTKOCTEN U Ta30B.

Mogenb OpOYHOBCKOI'O JBHIKCHUS.

Mopnens onsita IlTepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOTO B3aUMOICHCTBHSL.
Mozens, WILTIOCTPUPYIOIIAs TPUPOTY AaBJICHUS T'a3a Ha CTEHKU COCY/Ia.

OmnbITH, MIUTIOCTPUPYIOIINE YPABHEHUE COCTOSTHHS UJI€AJTbHOTO Ta3a, H30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

Omnpenenenre Macchl BO3JIyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpPECHHH 00BEMa
KOMHATBI, IaBJICHUS ¥ TEMITepaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCIMOCTH MEXKTy ITapaMeTpaMH COCTOSIHUS Pa3peiKeHHOTr 0 rasa.

Tema 2. Ocno6bl mepmoouHamuKku

TepMmonuHamMuueckass cucTeMa. BHYTpEHHssSE SHEprus TEPMOJWHAMHUYCCKOW CHCTEMBI U
crocoObl €€ m3MeHeHus. KonmnuecTBo TeImIoTel U padota. BHYTpeHHSsI SHEPTUs OJHOATOMHOTO
NaCaJIbHOI'O rasa. BI/IIIBI TCILIONCpCaaYmn: TCIIOMPOBOAHOCTb, KOHBCKI M, U3JTYUYCHHC. YZICJILHaSI

TEILIOEMKOCTh BEIIIECTBA. KonngecTBO TEIIIOTHI IIpu TCIUIonepeaauc.

[Tonsitue 00 ammabatHOM mporecce. IlepBwiii 3akoH TepmoauHamuku. [Ipumenenue
MIEpPBOro 3aKOHA TEPMOAMHAMUKH K H3ompoleccaM. [ padudeckast uHTepIpeTaius padoThl rasa.

Bropoii 3akoH TepmonnHamMuku. HeoOpaTuMOCTh MPOIEecCcoB B IPHPO/IE.



TeruoBbie MamuHbl. [I[pUHIUTIBI 1eHCTBUS TEIJIOBBIX MaliuH. [IpeoOpa3oBaHus SHEPTHH B
TeruoBbIx MammnHax. Kosddumnuent nonesnoro aeiicteus teruioBoit mamuubl. [{ukn Kapuo u
ero K03 PUIMEHT MONIE3HOT0 AeUCTBUS. DKOJOTHIECKHE TPOOIEMBI TETNTIOIHEPTETUKH.

Texandeckue YCTpOﬁCTBa H IIPAKTHYCCKOC IPUMCHCHHC. MABUIATCIIb BHYTPCHHECTO
Cropanus, OBITOBOI XOJIOJUJIbHUK, KOHAUITUOHED.

Jlemoncmpayuu

N3menenne BHyTpeHHEW HSHEPrUM Tejla MPH COBEPIICHUH padOThI: BBUIECT MPOOKU W3
OYTBUIKM TOJ ACWCTBUEM C)KaTOro BO3AyXa, HarpeBaHue >pupa B JIATYHHOH TpyOke MyTéM
TpeHus (BUICOIEMOHCTpAIIH).

N3menenue BHyTpeHHEH sHepruu (TemMrepaTypbl) Tella Mpu TeIuionepeaaye.

OmnbIT Mo aauabaTHOMY PACIIUPEHUIO BO3AyXa (OMBIT C BO3AYITHBEIM OTHUBOM).

Monenu napoBoit TypOUHBI, TBUTATENs] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomuol

N3mepenne yaenbHou TeIIoEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u kouaeHcanus. Mcnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTEIbHAS
BIQXKHOCTh BO3Ayxa. HacklmeHHbIi map. YaenbpHas Temiora napooOpa3oBaHus. 3aBUCUMOCTH
TeMIIepaTypbl KATICHUSI OT JTaBJICHHUS.

Tsépnoe Teno. Kpucrannnueckue n amopdHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue xpucramipel. CoBpeMeHHBbIE MaTepuanbl. [lnaBrmeHune W Kpucraums3anus. Y AelbHas
TeruioTa miasieHus. Cyonumarusi.

VYpaBHeHue TerioBoro daianca.

TexHuueckre yCTpONCTBA M NPAKTUYECKOE IMPUMEHEHHE: THUTPOMETP M ICUXPOMETD,
KJIOPUMETP, TEXHOJOTUU TIONYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHIIEHHBIX M1APOB.

Kunenue npu noHWKEHHOM J1aBJICHUH.

CniocoObI U3MEPEHUS BIAKHOCTH.

Habmtoienue HarpeBaHus ¥ MIaBICHUS KPUCTALTUYECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTalJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3MepeHre OTHOCUTENIbHOM BIaXKHOCTH BO3yXa.

Pa3nen 4. JiaekTpoguHamMnka
Tema 1. Inekmpocmamuka

DnekTpu3alus Tel. ODJeKTpuueckuil 3apsa. JIBa Buza 2JIEKTPUUECKHX —3apsiioB.
[IpoBOMHUKY, TUATIEKTPUKH U TIOTYIIPOBOAHUKU. 3aKOH COXPAHCHUS JIEKTPUUECKOTO 3apsia.

BzaumopeiictBue 3apsigoB.  3akon  Kynmona. ToueuHblid  3JIEKTpUUECKHI  3apsi.
Onektpuyeckoe Tmone. Hampsok€HHOCTh  JIEKTpUYECKOro Toyst. [IpwHIMI  cymeprmo3uiuu

QJICKTPHYCCKHUX noneu. JInauu HaprDKéHHOCTI/I QJICKTPHUYICCKOI'O IT10JIA.

Pabora cunm oanektpocratmyeckoro monsg. IloreHuman. Pa3HOCTP  TOTEHIMAIIOB.
[IpoBOTHUKY ¥ AUDIIEKTPUKH B JIEKTPOCTATHIECKOM ToJie. J{MaIeKTpruyecKas MpOHUIIAaEMOCTb.

OnektpoémkocTh. KonmeHcatop. DIEKTpOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa. JHEPrus
3apsDKEHHOT0 KOHJIEHCATOopa.

TexHMuUecKre YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: SJIEKTPOCKOIl, 3JIEKTPOMETP,
AIEKTpOCTaTUYECKas 3allUTa, 3a3€MJICHHUE JJIEKTPONpPUOOpPOB, KOHIIEHCATOP, KOMHPOBAIBHBIM
arrapar, CTpyMHbIN IPUHTED.

Jlemoncmpayuu

Y CTpolCTBO M IPUHLIUI JEHCTBHS AJIEKTPOMETPA.

B3anMozeiicTBrue HadIEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE MOJIE 3APSIKEHHBIX TEJ.

[IpoBOIHHKY B AJIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTHuecKas 3aluTa.

ZII/IBJ'IGKTPI/IKI/I B SJICKTPOCTATHUYCCKOM II0JIC.

3aBUCHMOCTh BHGKTPOéMKOCTI/I IUIOCKOI'0  KOHJC€HCaTopa OT IUiomaad IIJIaCTHH,
pacCToOdHNA MCXKAY HUMU U ,HHBHCKT‘pH‘IGCKOﬁ IIPOHUIaCMOCTH.

DHeprus 3apsHKEHHOT0 KOHASH CaTopa.
Yuenuueckuii sxcnepumenm, 1abopamophvle pabomol
N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nekmpuyeckuii mok. Toxu ¢ paznuunix cpedax



DJIEKTPUYECKUI TOK. Y CIIOBHS CYIIECTBOBAHUSA AJIEKTPUUYECKOro TOKa. MICTOYHUKHM TOKa.
Cuna toka. [TocTOsSIHHBIN TOK.

Hanpspkenune. 3akon Oma ajist ygacTka mernH.

DIIEKTPUUYECKOE COMPOTUBJICHUE. VnenbHOE CONPOTHUBIICHUE BCIICCTBA.
[TocnenoBarensHOE, MapauIebHOE, CMEIIAHHOE COSTUHEHUE MTPOBOTHUKOB.

Pabora snexkrpuueckoro Toka. 3akoH Jxoyns—JIenna. MoIHOCTh 3JICKTPUUECKOr0 TOKA.

DJIEKTPOIBUKYILAS CHJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA. 3aKkoH OMa Jyist
MOJTHOM (3aMKHYTOM ) 3IeKTpruueckoi 1enu. KopoTkoe 3aMbIKkaHueE.

DJIEKTPOHHAS MPOBOJIMMOCTh TBEP/IBIX METAIIJIOB. 3aBUCUMOCTh COIPOTUBIICHUSI METAJIJIOB
oT TemrepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHass W TNpPUMECHas MPOBOJUMOCTH IOJYIPOBOAHUKOB.
CaoiicTBa p—n-niepexona. [loaynpoBogHIKOBBIE TPUOOPHI.

DNEeKTPUYECKU TOK B pacTBOpax M paciuiaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAS
JUCCOIUAIUS. DIEKTPOIIU3.

DNEeKTpUYECKUN TOK B razax. CaMOCTOATEIbHBIN U HECaMOCTOATEIbHBIN pa3psia. MoaHus.
[1na3zma.

TexHanyeckne yCTpOMCTBA U MPAKTHUECKOE TPUMEHECHHUE: aMIIEPMETP, BOIBTMETP, PEOCTar,
WCTOYHMKH TOKa, OJJEKTPOHArpeBaTelbHbIE MPUOOPHI, DJIEKTPOOCBETHTEIbHBIE MPUOOPHI,
TEPMOMETpP  CONPOTHUBIICHUS, BaKyyMHBIH  JHOA, TEPMHUCTOPBl W  (OTOPE3UCTOPHI,
TTOTYIPOBOIHUKOBBIN JTNOJI, TaJIbBAaHHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAMPsHKEHUS.

3aBUCHMOCTh COIIPOTUBJICHUA LIHUIHMHAPHUYCCKUX IIPOBOJHMKOB OT AJHMHBI, ILJIOIIAAX
IIOIEPEYHOro CCUCHUA U MaTCpUuaa.

CMemnranHoe COCIMHCHUC ITPOBOJHHUKOB.

[Ipsimoe u3MepeHue 3JIEeKTPOABMKYILEH cuibl. KOpoTkoe 3aMblkaHUE TajbBAaHUYECKOTO
3JIEMEHTA M OlIEHKA BHYTPEHHETO COIIPOTUBJICHHUS.

3aBUCHUMOCTh COMPOTUBIIEHUSI METAIIIOB OT TEMIIEPATYPHI.
[IpoBOIMMOCTE IEKTPOIUTOB.
HckpoBoit pa3ps 1 MpOBOAUMOCTb BO3yXa.

OI(HOCTOp OHHAA ITPOBOAUMOCTD AUOJA.



Yuenuueckuii sxcnepumenm, nabopamophule pabomuol
N3yuenue cMenaHHOro COeIMHEHUs PE3UCTOPOB.

N3mepenne  3JEKTPOABMKYLIEH CHJIbl HCTOYHMKA TOKAa W €r0  BHYTPEHHErO
CONPOTHUBJIEHUS.

Ha6J'IIOI[eHI/IC QJICKTPOJIHU3aA.
Me)l(l'[pe}lMeTHl)Ie CBSI3HU

W3zyyenue xypca ¢usumku 6a3zoBoro ypoBHs B 10 Kiacce OCYHIECTBISCTCS C Y4ETOM
COACPKATCIIbHBIX MCKIIPECIMETHBIX CBsI3ell C KypCcaMu MaTCMaTUuKH, 6I/IOJ'IOFI/II/I, XUMHU,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemuvie nousmus, CBA3aHHBIE C W3YYCHHEM METOJIOB HAYyYHOTO TO3HAHUS:
SIBJICHUE, HAy4dHBIM (akT, TUmore3a, (U3MYecKas BEIMYMHA, 3aKOH, TEOpHus, HaOJoJeHue,
SKCIEPUMEHT, MOJICTTUPOBAHHE, MOJIC]Ib, H3MEPCHHE.

Mamemamuxa: peieHue  CHCTEMBl  ypaBHEHWH, JuHeHHas ¢QyHkius, mapabona,
runepoona, ux rpauku U CBOWCTBA, TPUTOHOMETPHYECKUE (PYHKINUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M WX MPOEKIUU Ha OCH
KOOP/IMHAT, CIIOKCHNE BEKTOPOB.

buonoecus: Mmexanmdyeckoe NBHKEHHE B KHBOUM mpupoje, muddys3us, ocMoc, TEI1oooMeH
KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIauH, TEIUIOBOE PABHOBECHE), MIEKTPUUECKHUE SIBJICHUS B
YKABOW MPUPOJE.

Xumus: TUCKpPETHOE CTPOEHUE BEIIECTBA, CTPOEHHWE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHAsi Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TN, JKUJAKOCTEH M Ta30B, HJIEKTPUUYECKHE
CBOMCTBa METAJIOB, AJIEKTPOIMTHYECKAS JUCCOILIMALIMS, TalbBaHUKA.

T'eocpaghus: BNaxXHOCTH BO3/1yXa, BETPHI, OapoOMeETp, TEPMOMETP.

Texnonozus: npeodpa3oBaHKe JBUKEHUM C MCIONIb30BAHUEM MEXAHHU3MOB, YUET TPEHUS B
TEXHUKE, TMOIIIMITHUKHA, HCIOJIb30BAHUE 3aKOHA COXpPAHEHUsA HMMIYJbCa B TEXHUKE (pakera,
BOJIOMET HW JIpyrHe), JABUTATEIh BHYTPCHHETO CropaHus, TapoBasi TypOWHA, OBITOBOM
XOJIOIMJIBHUK, KOHIUIIMOHEP, TEXHOJIIOIMH MOTYyYEHHS] COBPEMEHHBIX MaTE€pUaoB, B TOM YUCIE
HAHOMATEPUAIOB, W  HAHOTEXHOJOIWH,  DJJIEKTPOCTAaTUYECKas  3alluTa,  3a3eMJICHHUE
JJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, JJICKTPOHATPEBATEIbHBIC IMPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3nen 4. JjaexkTpoguHaMuka



Tema 3. Maznummnoe none. I1eKmpoOMaCHUMHAA UHOYKYUA

[TocTrosiHHbIE MarHuThl. B3auMOJEHCTBHE NOCTOSIHHBIX MAarHWTOB. MarHuTHOE TOJIE.
Bekrop marauTHON HHAYKUMH. [I[puHIMD Cylieprio3nMK MarHUTHBIX NToJIel. JIMHNKM MarHUTHON
nHAyKuuu. KapTuHa AMHUNA MarHuTHOW MHIYKIUU TOJIS TOCTOSTHHBIX MarHUTOB.

MarnuTtHoe ToJie MPOBOJHUKA C TOKOM. KapTwHa TWHWNA WHAYKIIMHM MarHUTHOTO TOJISI
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJIHHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopaeiicTBue mpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HAaIIpaBIICHUE.

Cuna Jlopenma, e€ Momaylb W HampaBjieHue. J[BWKeHWE 3apsHKEHHOM 4YacTHUIBI B
OJTHOPOJHOM MarHuTHOM mone. Pabora cunsl JlopeHna.

SIBneHuEe DIEKTPOMAarHUTHOM MHAYKIUU. [IOTOK BEKTOpa MarHUTHOM HWHIYKIIMH.
ONEeKTPOABUKYILAS CUJIa MHIYKIUU. 3aKOH 3JIEKTPOMaraHuTHON uHAykuuu dapanes.

BuxpeBoe anekrpuueckoe IMmoje. DNEKTPOABIDKYINAS CHIa WHAYKIUA B IIPOBOJHHKE,
JIBUKYIIEMCS TOCTYNATEIbHO B OJITHOPOJITHOM MarHUTHOM MOJIE.

[TpaBuno Jlenna.

NHayKTUBHOCTD. SIBJIEHHE CAMOUHIYKIUH. DJIEKTPOABUKYILAs CUJIa CAMOUMHIYKIIUH.
DHeprusi MarHUTHOTO OIS KaTYIIKH C TOKOM.

DIIEKTPOMArHUTHOE TI0JIE.

Texau4deckue YCTpOﬁCTBa U TOPAKTUYICCKOC MNPHUMCHCHUC: TIOCTOAHHBIC MArHUTHI,
OJICKTPOMArHuThl, SJICKTPOABUIATCIb, YCKOPUTCIN 3JICMCHTAPHBIX YaCTUIl, MHAYKIIMOHHAA I1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIJIOHEHHUE JIEKTPOHHOTO ITyYKa MAarHUTHBIM TTOJIEM.
JIHUY MHIYKIIMY MarHUTHOTO TIOJSL.
B3anmopeiictBue AByX MPOBOJHUKOB C TOKOM.

Cuina Amrepa.

[ericrBue cuiibl JIopeHa Ha HOHBI 3JIEKTPOJIUTA.
SIBneHue ANEeKTPOMarHUTHOM UHIYKIIMH.

[TpaBuno Jlenua.

3aBHCHUMOCTD SHGKTpO,Z[BI/DKYH_[eﬁ CHUJIbl MHAYKIIUKU OT CKOPOCTH HM3MCHCHHS MAIrHUTHOI'O
IIOTOKa.



SIBrieHME CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomoi

N3yueHne MarHuTHOTO TOJIS KaTYIIIKUA C TOKOM.

HccnenoBanue nelicTBUSA NOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.

HUccnenoanue sBI€HUS 3JEKTPOMATHUTHON UHIYKLIHH.

Pasnen 5. Kosie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHbsle Koj1eOanus

KonebatenbHass cucrema. CBoOomHble MexaHuueckue Konebanus. [apMoHuYeckue
konebanus. Ilepwon, dacrora, amrmumryga W (aza komebanwii. [IpyXMHHBI MasTHUK.
Marematuueckuii MasTHHK. YpaBHEHHE rapMoHHMYecKuX KoseOanuil. [IpeBpaienue sHepruu
IIPY TaPMOHUYECKHUX KOJIeOaHUSX.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJIEOAHUS B HWICATHBHOM
KoneOaTeIbHOM  KOHType. AHAJIOTHS MEXIYy MEXaHHYECKMMH U DJIEKTPOMarHUTHBIMU

konebanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHHS YHEPTUU B UACATHLHOM KOIeOATeThHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KoneOaHWsX. BbIHYXJIEHHbIE MEXaHHYECKHe KoleOaHusl.
Pe3onanc. BeiHyX1€HHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[Tepemennsblii Tok. CuHycOMIaIbHBIN MEpPEeMEHHBIM TOK. MOIIHOCTh MEPEMEHHOI0 TOKA.
AMIUTMTYIHOE U ICUCTBYIOIIEE 3HAYECHUE CUJIbI TOKA U HAMPSHKEHUS.

Tpancdopmarop. IIpousBoncTBO, mepenadya M MOTPEOICHUE 3JICKTPUUYSCKONH SHEPIHH.
OKOJIOTHYECKHUE PHUCKA TIPH IIPOM3BOJICTBE dJIEKTpodHepruu. KynabTypa HCIOIB30BaHUS

QJICKTPOOHCPIUA B HOBCGI[HCBHOﬁ KHN3HHU.

TexHudyeckue yCTpOMCTBAa M IPAKTUYECKOE IPUMEHEHHE: DJIEKTPUUYECKHN 3BOHOK,
reHepaTop MepeMEHHOro TOKa, JIMHUHU dJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanre mapamMeTpoB KoneOaTeNbHON cucTeMbl (TIPYKUHHBIN UM MaTeMaTHYeCKHA
MasITHHK).

Hab6nroneHue 3aTyxaromux KojaeOaHuH.
HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJIEOAHUH.
Habmonenue pe3onanca.

CBO6OJ1HBIC OJICKTPOMAIrHUTHLIC KoJeOaHus.



OcmuorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa M HANpsOHKEHUS OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KONCOaHHIA.

Pe3onanc mpu mocienoBaTeNbHOM COECIMHEHMHM PE3UCTOpPA, KaTyIIKW WHIYKTUBHOCTH WU
KOHJIEHCaTopa.

Mopens THHUY DJIEKTPONEpe auu.
Yuenuueckuii sxcnepumenm, 1abopamophvle pabomol

HccnenoBanue 3aBUCMMOCTH TIEPHOJIa MAJIBIX KOJICOAHUH Ipy3a HAa HUTH OT JUTMHBI HUTH U
MaccChl Tpy3a.

HccnenoBanne TepEeMEHHOTO TOKAa B IENMM M3  TOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMacHUmMHbsle 60 IHbL
Mexanudeckne BOJIHBI, yCioBHs pacnpoctpanenus. [lepuon. CKkopocTh pacpocTpaHEeHUS
U JnuHa BONHBL. [lomepeuHble W mpojoibHBIE BONHBL HHTepbhepeHius u audpakmus

MCXaHUYCCKUX BOJIH.

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

DNEeKTPOMArHUTHBIC BOJHBI. Y CJIOBHUS W3JIYYCHHS JJICKTPOMAarHUTHBIX BOJH. B3amMmHas
opueHTalusi BeKTOpoB E, B, V B anekrpomarnuTHOil BomHe. CBOICTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXKeHHE, NpeloMIIeHue, Monsgpusanus, audpakmus, uHtepdepenims. CKOpoCTh

OJICKTPOMArdMuTHBIX BOJIH.

[llxana 3eKTPOMAarHUTHBIX BOJH. [IpuMeHEeHUEe SJIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHLMIIBI paIMOCBs3M U TeNeBUACHU. Paanonokanus.

DJIEKTPOMAarHuTHOE 3arps3HEHUE OKPYKAIOIIEH CPEeIbl.

TexHuueckne yCcTpoWCTBa M MPAKTHUECKOE MPUMEHEHHE: MY3BIKAJIbHbIE MHCTPYMEHTHI,
yIABTPa3BYKOBasl JMAarHOCTUKA B TEXHUKE W MEAMIIMHE, pajaap, pajauonpuéMHHK, TEJIEBU30D,
anTenHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OOpa3oBaHue 1 pacpoCTPaHCHHUE TIOTIEPEUYHBIX U IMTPOJIOIBHBIX BOJIH.

Koneb6mromieecs Teno Kak HCTOYHUK 3BYKa.

Habmoienue orpaykeHus ¥ MPeIoMICHUS] MEXaHUYECKUX BOJIH.

Habmonenune narepdepeHnm u qudpakiini MEXaHHIeCKUX BOJIH.

3BYKOBOM pe30HAHC.



HaGmronenue cBsi3M TPOMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIATYAOM M YacTOTOM
KOJIeOaHMiA.

UccnenoBanue  CBOMCTB  JJIEKTPOMArHUTHBIX ~ BOJIH:  OTpaXEHUE, MPEIOMIIEHUE,
nonsipu3anus, 1udpaxius, THTephepeHIus.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpssMoauHeliHOE pacpocTpaHEHUE CBETa B OJTHOPOIHON cpeie.
Jlyd cBeta. ToueuHbI UCTOYHHUK CBETA.

Otpaxkenue cBeTa. 3aKOHbI OTpakeHUsi cBera. [locTpoeHune M300paKeHUl B IUIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akOHBI NPEJIOMJICHHS cBeTa. AOCONIOTHBIM  IOKa3aTesb
npenomienus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBIA Yroa MOJHOTO BHYTPEHHETO
OTPAKECHUS.

Hucnepcus ceera. CrnoxkHbIN cocTaB 6emoro ceera. L[Ber.

Cobuparorne W paccewBaroniye JIuH3bI. ToHkas mauH3a. DOKYCHOE pPACCTOSHUE U
onTHYECKas CUja TOHKON JuH3BL [locTpoeHne n300pakeHuit B COOMPAOIINX M PAaCCEHBAIOIINX
nuH3ax. ®opMyra TOHKOM JTUMH3BI. Y BEJIUYEHUE, TaBAEMOE JIMH30M.

IIpenens TPUMEHUMOCTH T€OMETPUUISCKON ONTHKH.

BonnoBas ontuka. HWHTepdepeHumss cBera. KorepeHTHbIE MCTOYHHUKH. Y CIIOBHS
HaOJI0/ICHUSI MAKCHMYMOB 1 MUHUMYMOB B MHTEP(EPEHITMOHHON KapTHHE OT IBYX CHH(A3HBIX

KOIr¢pC€HTHBIX HCTOYHUKOB.

Hudpakumss cBera. JudpakuuoHnHas pemérka. YcioBue HAOMIONEHUS TJIaBHBIX
MaKCHMYMOB IPH MaJIEHUd MOHOXPOMATHYECKOT0 CBETa Ha AU(PPAKIIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHudeckne ycTpOHCTBA M MPAKTUYECKOE MPUMEHEHHWE: OYKH, Jymna, ¢oToamnmnapar,
HpOGKHHOHHLIfI arrmapar, MHKPOCKOII, TCJICCKOII, BOJIOKOHHAs OIITHKaA, I[HCt)paKIII/IOHHaH
pemeETKa, TONSTPOUST.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacnpoCTpaHEHUE, OTpaKeHHE M MperaoMieHue cBera. OnTuyeckue
MPUOOPHI.

[Tonnoe BHyTpeHHee oTpaxeHue. Mojiensb CBETOBOAA.
HccnenoBanue CBOMCTB M300payKEHU B JIMH3AX.
Mopenu MUKpOCKONa, TEIECKOIA.

Habmonenue naTepdepeHnu cBera.



Ha6mronenue mudpaxiuu ceera.

HabnroneHue aucnepcuu cBera.

[Tomydenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tonyuenue criekTpa ¢ MOMOIIBIO TU(HPAKIHOHHON PEIIETKY.
Habmoienue monsipusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, rabopamopHvie pabomoi
N3mepenue nokaszaress NpeioMIICHHUS CTEKIa.
HccnenoBanrie cBONCTB N300pakeHU B JTMH3aX.

Hab6nronenue nucnepcnu cBera.

Pa3znen 6. OcHOBBI clIENIMAIbHON TEOPUU OTHOCHUTEIHLHOCTH

I'paHuibl TPUMEHUMOCTH KIIACCUUYECKOW MeXaHWKHU. [locTynarsl cHenualibHOM TEOpUU
OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOAYJA CKOPOCTH CBE€Ta B BaKyyme, [PHUHLIUII
OTHOCHUTEIBbHOCTU DUHIIITEHHA.

OTHOCUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHH U COKpAIleHUE JITTUHBI.

9Hepr1/151 U UMITYJIbC peHHTHBHCTCKOﬁ YaCTHUIIbI.

CBs13b Macchl C SJHEPTUEN U UMITYJIBCOM PENSITUBUCTCKON YaCTUIbl. DHEPT U ITOKOSI.

Pa3nen 7. KBanToBasi pusnka
Tema 1. nemenmul Keanmoeoii onmuKu

®otonbl. ®opmyna [lnanka cBsi3u 3HEPruM (POTOHA C €0 YACTOTOW. DHEPTUS U HMITYIIC
¢dotoHa.

OtkpeiTie ®  wucciaenoBanue ¢orodddekra. Ombitel  A. I'. CtomeroBa. 3aKOHBI
dborordekra. Ypasuenue DitnmreitHa s porodddexra. «Kpacuas rpanuma» dporodddekra.

Hasnenue ceera. Onbitel 1. H. Jlebenena.
XMMHYECKOE JICCTBUE CBETA.

TexHnuyeckue yCTpoiiCTBa M NpaKkTUYECKOe MpUMeHeHHe: (oTodaemMeHT, (HoTomaTyuk,
COJIHEYHas Oatapesi, CBETOAUOI.



Jlemoncmpayuu

®ororh(PekT Ha YCTaHOBKE C IIMHKOBOM IIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddexTa.
Creroaunon.

Comnneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesnuio o -yactui. [lnanerapnas

Mmojens atoMma. Iloctynarel bopa. U3nyuenue u nornomeHne GoTOHOB MpHU MEpexoje aToMa ¢
OJHOTO ypOBHS BSHEpruu Ha apyrod. Buapl cnekrpoB. CnexkTp ypoBHEH SHEprum aroma
BOZOPOJA.

Bonnosbie cBolicTBa yacTtuil. Boiubl ge bpoiinsa. KopnyckynsipHO-BOJIHOBOW yalii3M.
CrnoHTaHHOE M BBIHYXJEHHOE U3JTyYCHHUE.

TexHuueckre yCTpOMCTBA MW IPAKTHYECKOE IPUMEHEHME: CHEKTPAIbHBIM aHAJIN3

(cmiekTpockoIt), 1azep, KBaHTOBBIH KOMIBIOTEP.

Jlemoncmpayuu

Mopuens onbita Pesepdopna.

Omnpenenenre ATUHBI BOJIHEI Jlazepa.

Ha0motenne MTMHERYaThIX CICKTPOB U3ITyUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomuol
Ha6nronenue nuaeyaToro cnekrpa.

Tema 3. Amomnoe aopo

BKCHepI/IMeHTLI, JOKa3bIBAOIINEC CJIOKHOCTD CTPOCHUA sapa. OTKpBITI/Ie

pamuoaktuBHOCTH. OmbIThl Pezepdopia o onpeeneHuio cocTaBa paaloakKTHBHOTO U3TyYCHHUS.
CsoiicTBa anb(a-, 6era-, raMma-u3i1ydeHus. BiusHue pagroakTHBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpsiTHE TIPOTOHA U HeWTpoHa. HykioHHast monens sapa [eiizenbepra—Banenko. 3apsiy

sapa. MaccoBoe uncio sapa. M30Tomsl.

Anbda-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIN Oera-pacmai. ['aMma-usznmydeHue. 3aKoH

PaIMOaKTUBHOIO pacmiaja.

DHeprus cBs3M HYKJIOHOB B Ape. SaepHbie cuibl. JledexT Maccsl sapa.



S nepubie peakunu. JleseHue u CUHTES A1IEep.

SAnepusiii  peaktop. Tepmosimepubiii cuHTe3. [IpoOreMbl W TEPCHEKTUBHI  SICPHOM
SHEPTEeTHKHU. DKOJOTUIECKUE ACTICKTHI SIEPHON YHEPTETUKH.

OnemeHTapHble YacTulbl. OTKPHITHE TO3UTPOHA.
Mertonpl HAOJIIOACHUS U PETUCTPAIIUU JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTaTbHbBIE B3aUMOICHCTBHS. EMMHCTBO (M3UYECKON KapTHHBI MUPA.

TexHuueckre ycTpoWCTBa M MPAKTUYECKOE NMPHUMEHEHHUE: JO3UMETp, Kamepa BuibcoHa,
SJIEPHBII peakTop, aToMHas Obomba.

Jlemoncmpayuu
CuéTYMK MOHU3UPYIOITUX YACTHII.
Yyenuueckuii axkcnepumenm, rabopamopHvie pabomoi

HccnenoBanrie TpEeKOB YacTHI] (110 TOTOBBIM poTOrpadusim).

Pa3nen 8. DiieMeHTbI aCTPOHOMHUM U ACTPOPU3MKH

Otanbl  pa3BUTUS  acTpoHoMuu. llpukiagHoe W MHPOBO33PEHUYECKOE 3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3nnoro neba. Co3es3aus, spkue 3BE3/bI, TIAHETHI, UX BUIUMOE JBHKCHUE.

CoinHeyHas cUCTEMa.

Conane. ComneuHas akTUBHOCTh. Mcrounumk sHeprum ComHma W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEpUCTHKU. J[uarpamMma «CHEKTpajdbHbIA KJIACC — CBETUMOCTBY. 3BE3IBI
IJIaBHOM MOCJIEA0BATEILHOCTA. 3aBUCHUMOCTL «MacCa — CBETHMOCTLY» JJId 3BE3] TIJIaBHOH
Mocjae0BaTeIbHOCTH. BHyTpeHHee crpocHHe 3BE37. COBpEeMEHHBIC MPEACTABICHUS O

MPOUCXOXKICHUH U dBoonnK CoJTHIA U 3BE3/. DTambl )KU3HU 3BE3T.

Mieunsrit [Iyre — Hama "amaktuka. [lonoxxenue u aprxenne Comnnana B [Namaktuke. THITb
rajakTvk. PaguoranakTuku v kBa3zapbl. YEpHBIE JbIPHI B sIAPAX TaTaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pas6eranue ranaxtuk. Teopus
Bonbioro B3peiBa. PenmkroBoe u3mydeHue.

Macmrabnast ctpykrypa Beenennoii. Meraranaktuka.
Hepeménapie mpoOieMbl aCTPOHOMHUH.

Vuenuuecrkue nabnooenus



Habmtoienust HeBOOPYKEHHBIM IJ1a30M C MCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHHM
JUIS OTIpE/IeNICHUS MOJNIOKEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noxymapus u sipkue 3BE3/IbI.

Hab6mronenus B reneckon JIynsl, maner, Mneunoro [Tyru.
O0o0maruee NoOBTOPEHME

Pone ¢u3uku W acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJIOTMYECKOW, COIMAIBbHOW U
THYECKOM cdepax esTeTbHOCTH 4YeJIOBEeKa, poJib M MeCTO (U3UKA W acCTPOHOMHHU B
COBPEMEHHOW HayyHOW KapTMHE MHpa, poib (QU3MUECKOW Teopuu B (OPMHPOBAHUU
MpeCTaBICHUN 0 (prU3MUecKoi KapTUHE MHUPa, MECTO (PU3NUECKON KapTHHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUI O IPUPOJIC.

MexnpeaMeTHbIe CBSI3H

W3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 Kkiacce OCyIIECTBISETCS C y4ETOM
COJIEPIKATENBHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHK{, OHMOJOTHH, XWUMUH,
reorpauu U TEXHOJIOTHUHU.

Meowcnpeomemuvie nowsimusi, CBA3aHHBIC C W3YYCHHEM METOJIOB HAyYHOI'O IO3HAHUS:
SIBJICHUE, HAy4dHbIM (haKT, THIoTre3a, (U3MYecKas BCIWYHMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJICIIMPOBAHKE, MOJIC/Tb, H3MEPEHHE.

Mamemamuxa: pemieHNEe CHUCTEMBl ypaBHEHWH, TPUTOHOMETpPUYECKHE (YHKIUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMA HAa OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOIHBIC AIEMEHTAPHBIX (YHKIIUH,
MIPU3HAKU TTOI00MST TPEYTOIBHUKOB, OMpe/IeICHNE TUTOIIA N TUIOCKUX (GUryp U o0béMa Te.

buonocus: snexTpudeckue SBIEHUS B JKUBOM MpHpONE, KoneOaTelbHbIE IBUKECHUS B
JKMBOW TMPUPOJAE, ONTUYECKHUE SBJICHUS B YXUBOW MNPUPOAE, NCHCTBUE pATMALMU HA >KHUBBIE
OpraHU3MBl.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTAJJIMYECKas CTPYKTypa TBEPABIX TeEI,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAUINYECKON PEIIETKH, CIIEKTPAJIbHBIN aHaIH3.

l'eoepagpus: MarHUTHBIC TONIOCA 3E€MJTH, 3AJICKU MArHUTHBIX Py, (OTOChEMKA 3EMHOU
MOBEPXHOCTH, MPeCKa3aHue 3eMIIETPSCEHUI.

Texnonocua: AMHUM ~ DIEKTpONepeaay, TeHepaTop  NEPEeMEHHOI0  TOKa,  DJIEKTPOJBUIATElNb,
WHAYKIUOHHAS I€4b, pajap, pajuoNpUEMHHUK, TENEeBH30p, aHTeHHa, TeiaedoH, CBY-meub, NpoOeKLMOHHBIHA
anmapat, BOJIOKOHHAs ONTHKA, COTHeUHas 6arapes.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INTPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA



OcBoenue ydebHOoro mpemmera «@Pu3nMKa» Ha YpOBHE CpeIHEro oOIIero odpa3oBaHUs
(0a30BBI  YpOBEHB) MODKHO  OOECIICUMTh  JOCTHXKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTaIIPCAMCTHBIX U IPCAMCETHBIX O6p330BaTeJIBHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YIBbTATEl OCBOCHUA yqe6Hor0 npeamMera «Duzukay AOJDKHBI OTpaXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCsA PYKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEMN
HO3HIH/I€I>1 JIMYHOCTHU, CHUCTEMOH OCHHOCTHBIX OpHeHTaHI/Iﬁ, MNO3UTHUBHBIX BHYTPCHHHUX
yOEeXKICHUH, COOTBETCTBYIOIIUX  TPAJAUIMOHHBIM  IIEHHOCTSIM  POCCHHCKOrO  OOIIEeCTBa,
pacIIMpeHue KU3HEHHOTO OIBITa M OIBITA JEATEIBHOCTH B MPOLECCE PEATU3alUi OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCIIMTATEILHOU ACATCIBbHOCTHU, B TOM YHMCJIC B YHaCTH:

1) rpakIaHCKoOro BOCIIMTAHMA:

c(hOpPMHPOBAHHOCTh TPAKIAHCKOM TIO3UIIMK  OOydYaromerocs Kak akKTUBHOIO |
OTBETCTBEHHOI0 YWIEHA POCCUICKOr0 00IIEeCTBa;

MPUHATAE TPAJUIMOHHBIX OOIICYETOBEYCCKUX T'YMAHHCTHUYECKUX M JIEMOKPATHYECKUX
IIEHHOCTEH ;

TFOTOBHOCTb BECTH COBMCCTHYIO JCATCIBHOCTH B HMHTEPECAX TI'PaKAaHCKOIo 06IHCCTB3,
y4aCTBOBATb B CAMOYIIPABJICHHUU B 06p8.30BaTCJ'IBHOI7I OopraHu3anuu,

YMEHHE B3aUMOJIEUCTBOBATh C COIMAIBHBIMM WHCTUTYTAMH B COOTBETCTBUM C UX
(GYHKIUSMU U Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOMN ACSITEIHLHOCTH;
2) NIaTPUOTHYECKOTO BOCTIMTAHUS
c(OpMUPOBAHHOCTb POCCUNMCKOMN TPAXKIAHCKON UJIEHTUYHOCTH, aTPUOTH3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, IOCTIKEHUSIM POCCHICKUX
yu€HBIX B 001acTU (DPU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMUBATb CHUTyallUIO U IIPUHUMATL OCO3HAHHBLIC PCHICHHA, OPUCHTHUPYACH
Ha MOpPaJIbHO-HPABCTBCHHLIC HOPMbI 1 ICHHOCTH, B TOM YHUCJIC B ACATCIbHOCTH y‘-IéHOI‘O;

OCO3HaHHUEC JIMYHOI'O BKJIaJa B ITIOCTPOCHUEC YCTOﬁqHBOFO 6yz[y1uero;
4) ICTETHYECCKOIo BOCIIMTAHUA:

9CTECTUYCCKOC OTHOLICHUEC K MUPY, BKIIIOYAd 3CTCTUKY HAYYHOI'O TBOPYCCTBA, MPUCYIICTO
¢bu3ndeckoil Hayke;



5) Tpy10BOr0 BOCIIMTAHUS
MHTEpEC K pa3nuyHbiM chepam MpodhecCHOHANBHONW JEATeNbHOCTH, B TOM YHCIE
CBSA3aHHBIM C (U3MKOM W TEXHUKOW, YMEHHME COBEpLIaThb OCO3HAHHBIA BBIOOp Oyayieit

r[pO(I)ecch H PCAJIN30BbIBATDH COOCTBEHHBIE )KU3HEHHEIE I1JIaHBI,

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHUIO W CaMOOOpa30BaHUIO B 001acTH (PU3WMKH Ha
NPOTSHKCHUU BCEH KU3HU;

6) 3K0JIOrHYeCcKOro BOCIIATAHMA:

chOpMUPOBAHHOCTH HKOJOTMUYECKOM KYJIBTYpbl, OCO3HAHUE TIJIOOAIBHOIO Xapakrepa
9KOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYILIECTBJIEHUE IEHCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHMSA
1eJIed YCTOMYMBOIO pa3BUTHS YEITOBEUYECTBA;

pacIlIupeHre ONbITa JCSATENbHOCTH 3KOJOTMYECKONM HAmpaBJICHHOCTM Ha OCHOBE
HAMECIOIINXCS 3HAaHUH 110 (PHU3HUKE;

7) HEHHOCTH HAYYHOTO TO3HAHMSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs (HU3UUECKON HAYKU;

OCO3HaHUC LICHHOCTHU Haquoﬁ ACATCIIbHOCTU, TOTOBHOCTDb B IMPOLHCCCC N3YUCHUS (bI/ISI/IKI/I
OCYIICCTBJIATD MPOCKTHYIO U UCCIICAOBATCIbCKYIO ACATCIbHOCTD HHANBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe J1eHCTBUSA
ba3zoBble Jiornyeckue AeMCTBUA:

CaMOCTOATENHHO (OPMYIHpPOBaTH M AaKTYyalIM3UPOBaTh MpoOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIpCACIIATh HCIIN ACATCIIbHOCTH, 3alaBaTb IaPaMCTPhl U KPUTCPUHU UX JOCTHIKCHU A,
BBIABIIATh 3aKOHOMEPHOCTH U ITPOTHUBOPEYHNA B paCCMATPHUBACMBIX (I)I/IBI/IquKI/IX SIBJICHUAX,

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YUETOM aHAIH3a UMEIONUXCS MaTepUaTbHBIX
Y HEMaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPCKTHUBLI B JACATCIBHOCTb, OUHCHHUBATH COOTBCTCTBUC PE3YJILTATOB LCIIAM,
OLICHUBATH PUCKHU HOCJ’IG)ICTBI/Iﬁ JACATCIBbHOCTH,



KOOPJMHHUPOBATh M BBINOJHATH pabOTy B YCIOBUSX pPEATbHOrO, BHUPTYaJIbHOTO H
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBUS;

Ppa3BUBATh KPCATHUBHOC MBIINIJICHHUEC IIPU PCHICHUHA ) KU3HCHHBIX HpO6J’I€M.
ba3oBblie HCCIEA0BaATCIbCKHUC )IeﬁCTBHﬂ:

BIIQJIETh HAyYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMU TOHATHUSAMU W METOJIaMH (U3MUYECKOM
HayKH;

BJIQJICTh HABBIKAMH Y4E€OHO-HCCIIEIOBATEIbCKON U TPOCKTHOW NESITETLHOCTH B 00JACTH
(hu3HUKHN, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOro cofepKaHus, MPUMEHCHHIO Pa3IMIHBIX METO/IOB ITO3HAHUS;

BIIQJIETh BUJAMH JEATEIHHOCTH IO TOJNYYCHHUIO HOBOTO 3HAHUS, €r0 HMHTEPIpETaIuH,
MpeoOpa3OBaHNI0 M TPHUMEHEHUIO B PA3IMUHBIX YYEOHBIX CHUTYallUsX, B TOM YHCIE TPHU
CO3JIaHUU Y4EOHBIX TPOCKTOB B 00JaCTH (PU3HKH;

BBISIBJISITE TIPHUYUHHO-CJICICTBEHHBIC CBS3M W aKTyaJIM3MPOBATh 3a7ady, BBIIBUTATH
THIOTE3y €€ pEIICHHs, HAaXOIUTh AapTyMEHTBhI JUIS JOKa3aTelbCTBA CBOUX YTBEPIKICHHIA,

3a7aBaTh MapaMeTPbl U KPUTEPUHU PELICHUS;

AHAJIIM3UPOBATH MMOJTYUYCHHBIC B XOA€ PCIICHUA 3ala4r PE3YJIbTaTbl, KDUTUYCCKU OLICHUBATH
HUX JOCTOBEPHOCTD, IIPOrHO3UPOBATHL UBMCHCHHUEC B HOBBIX YCIIOBUAX,

CTaBUTb U (POPMYJIMPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIIbHON JEATENbHOCTH, B TOM
qucie MpyU U3y4eHUH (PU3MKH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

YMETh NCPECHOCUTH 3HAHUA 10 (bmm(e B IIPAKTHYCCKYIO 00J1acTh KHU3HECACATCIIbHOCTH,

YMEeTh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

BBI/IBUT'aTh HOBbIE UJEH, IPEIaraTb OpUrMHAIbHbIE TOIXOAbI U PELICHHUS;

CTaBUTh HpO6J'IeMI)I U 3aa44, JOIIYCKAIOIUEC aJIbTCPHATUBHEBIC PCILICHM .

Paborta ¢ nngopmanmei:

BJIQJIeTh HaBBIKAMU IOJydyeHUs] MH(pOpMALUU (U3UUECKOI'O COAEPIKAHUSA U3 UCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOATCIIbBHO OCYIICCTBIIATL IIOMCK, aHalli3, CHCTCMATHU3allul0 H
WHTEPIIPETAINIO HHPOPMAIIIH PA3TUYHBIX BHIOB H (DOPM MTPEICTABIICHIS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCIOJB30BaTh CPEACTBA HMH(DOPMALMOHHBIX M KOMMYHUKAI[MOHHBIX TEXHOJIOTMH B
pELIeHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPraHU3alMOHHBIX 33Jjad C COOJIOJCHUEM

TpeOOBaHMIT IPrOHOMUKH, TEXHUKH O€30IMaCHOCTH, TUTHEHBI, PECYpCOCOCPEKCHHSI, TPABOBBIX U
ATUYECKUX HOPM, HOpM HH(POPMAIMOHHON 0€30IMacHOCTH;



CO3/1aBaTh TEKCTbl (PU3UYECKOr0 COJep>KaHUs B pa3iIuuHbIX (opmarax ¢ y4€ToMm
HazHayeHWs: WHGOpPMAIMU U I[EJNEeBOM  ayIuTOpUHU, BBIOMpas ONTUMAIbHYIO (GopMy
MPEACTABJICHUS U BU3YATH3ALIUH.

KoMMyHuUKaTUBHBIC YHUBEPCaIbHbIC Y4eOHbIE 1eiiCTBUSA:
OCYIIECTBIIATH OOIIEHNE Ha YpOKaX (PM3UKU U BO BHEYPOUHOH J1E€ATEIBHOCTH;
pacro3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallui M cMATYaTh KOH(JINKTHI,

paSBépHYTO U JIOTMYHO H3JjlaraTb CBOKO TOYKY 3pCHUA C HCIHOJB30BAHUEM A3BIKOBBIX
CpCACTB;

IIOHUMATh U UCII0JIB30BATh MPCUMYIICCTBA KOMaHHHOﬁ u HHI[HBHI[yaHBHOf/’I pa60T1>1;

BBIOMpATh TEMATHKy M METOJbI COBMECTHBIX JCUCTBHHA C y4€TOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEM Ka)KJ0r0 4J€Ha KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATH U KOOPJIAUHUPOBATH
JICUCTBUS 10 €€ JOCTHIXKCHHIO: COCTaBJISATh IUIAH ACHCTBUM, PACHPEACisATh POIU C YIETOM

MHEHHUI Y4aCTHUKOB, 00CY>KJaTh PE3yJIbTaThl COBMECTHON PadOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIAJa M KaXJIOr0 YYaCTHHKAa KOMaHJbI B OOIIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC ITPOCKTHI, OLICHUBATH HUACU C IMO3UIIMU HOBHU3HBLI, OPUTHHAJIILHOCTH,
HpaKTI/IquKOﬁ 3HAa4YUMOCTHU,

OCYIICCTBIIATL IMO3UTHBHOC CTPATCTUUYCCKOC IMOBCACHHWEC B PAa3IMYHbBIX CHUTYyalUsIX,
IMPOABJIATH TBOPUCCTBO U B006pa)KCHI/I€, OBITE HMHHUIIHMATUBHBIM.

PeryasiTuBHble YHUBepPcaIbHbIE yUeOHbIEe 1eHCTBUS
Camoopranm3zanus:

CaMOCTOATECIIBHO OCYILICCTBJIATh ITIO3HABATCIIBHYIO JOCATCIBHOCTH B obmactu (bI/IBI/IKI/I n
ACTPOHOMMH, BBIABIIATH HpO6HeMBI, CTaBUTH U Q)OpMYHI/IpOBaTB COOCTBEHHEIE 3aJa4u,

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a/ay, IJIaH
BBITIOJIHCHHUSI TIPAKTHYCCKOM pabOTBl ¢ YYETOM HMMEIONIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEW U TTPEIITOYTCHU;

JaBaTb OUCHKY HOBBIM CUTYallUAM;

pacmmpsATh paMKH Y4€OHOTO peMeTa Ha OCHOBE JIMYHBIX MTPEIIOYTEHH;



JIeNIaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHHeE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO OJpYIUIMA B o00nacTd  (U3MKH,
MIOCTOSTHHO MOBBILIATh CBOM 00pa30oBaTeNbHbIM U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAIbHBII UHTEJIEKT:

JaBaTb OLCHKY HOBBIM CUTYyalUsM, BHOCHTH KOPPCKTHBBI B ACATCIBHOCTb, OLICHHWBATH
COOTBCTCTBHC PC3YJIbTATOB LCIISAM,

BJIaACTh HaBbIKaMU MO3HABATEIbLHOU pe(b.]leKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX HeﬁCTBHﬁ
W MBICJIUMTCIBHBIX ITPOLECCOB, UX PE3YIbTATOB U OCHOBaHHﬁ;

HCIIONB30BaTh MPUEMBI pe(IIEKCUH IS OLIEHKH CUTYAIlUH, BEIOOpa BEPHOIO PEIIEHHUS;

YMETHb OUCHUBATh PUCKHU U CBOCBPEMCHHO IPUHUMATD PCUHICHUA 110 UX CHUKCHUIO,

[IPUHUMATh MOTHBBI U apT'YMEHTBI JPYTUX [IPU aHAJIA3E PE3YIIBTATOB AEATEIIbHOCTH;

[PUHAMATH CeOsl, TOHMMasi CBOU HEIOCTATKU M JJOCTOWHCTBA,

IIPUHUMATh MOTUBBI U ApT'YMEHTBI JPYTUX [IPU aHAIIU3E PE3YIbTAaTOB IEATCIbHOCTH;

MPU3HABATH CBOE MIPABO M MPABO JAPYTUX HA OLIUOKH.

B mporiecce JOCTHKEHHS THYHOCTHBIX PE3YJIHTATOB OCBOSHUS IPOTrPaMMBI 110 (DH3UKE IS
YPOBHSI CPEAHETO OOIIEro o0pa3oBaHUs y OOYYaIOIIUXCS COBEPIICHCTBYETCS 3MOIMOHAILHBII

WHTEJUICKT, MPEoiaralomuii copMrUpOBaHHOCTD:

CaMOCO3HaHMsI, BKJIIFOYAIOIIETO CIIOCOOHOCTh IMTOHMMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BHUJICTh HAIIPABJICHUS PA3BUTHS COOCTBEHHON dMOIIMOHAILHOU cephl, OBITh YBEPEHHBIM B ce0e;

CaMOpCryJIMpoBaHusd, BKJIIOYAro1icro CaAMOKOHTPOIJIb, YMCHHUC INpHUHUMATb
OTBETCTBEHHOCTb 3a CBOE ITOBCJICHHC, CIIOCOOHOCTH aaarnTupoBaTbCAd K OMOIMOHAIIBHBIM

HU3MCHCHUAM U IIPOABJIATH FI/I6KOCTI>, OBITE OTKPBITEIM HOBOMY,

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOUIEH CTpPEMJIEHUE K JOCTM)KEHUIO LENH U YCIEXYy,
OITUMM3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/Sl U3 CBOMX BO3MOXHOCTEH;

OMIIaTHUH, BKHIOanOHICﬁ CIIOCOOHOCTh ITOHUMATh OMOIMOHAJIBHOC COCTOAHHUEC JPYTIHUX,
YUYUTBEIBATH €10 ITPU OCYIIECCTBICHUHN O6H.I€HI/I${, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaMBaTh OTHOIICHUS C JPYrUMU
JTIOAbMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peliaTh KOH(PIUKTHI.

HHPEIMETHBIE PE3YJ/IbTATBI



K xonny o0yuyenust B 10 kiacce npeaIMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTh cOPMUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHUI:

JEMOHCTPUPOBATH HA TPUMEpPaxX PoJib U MECTO (GU3UKA B (POPMUPOBAHHH COBPEMEHHOU
Hay4YHOU KapTUHBI MHpA, B PA3BUTHH COBPEMEHHON TEXHHKH M TE€XHOJOTHMH, B IPAKTUYECKON
JESITEIbHOCTH JIIOCH;

YYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YYCHHBIX (U3UYCCKUX MOJCNICH: MaTepuaibHas
TOYKA, MHEPIUAbHAA CHCTeMa OTcuéra, aOCOMIOTHO TBEPIOE TENO, MACATbHBIA Tra3, MOIEIU
CTPOEHUS Ta30B, XKUIAKOCTEH W TBEPIBIX TEJI, TOYEUYHBIN AJIEKTPUUECKUN 3aps] IPU PELICHUU
¢bu3nueckux 3aaay;

pacro3HaBath (hU3MUecKue sBIEHUS (TIPOIeCCh) M OOBSICHATH WX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJICKYJISIPHO-KHHETUYCCKOW TEOPUU CTPOCHHUS BEIISCTBA M DJICKTPOIMHAMHKHU:
paBHOMEpHOE W PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBIKEHHE, CBOOOTHOE TaJeHHE Tell,
JIBUKCHHE 110 OKPYKHOCTH, WHEpIUs, B3auMojehcTBue Ttei, auddy3us, OpOyHOBCKOE
JBUKCHHE, CTPOCHHUE >KHJIKOCTEH M TBEPABIX Tell, M3MEHEHHE O00BEMa TeNl NMPH HarpeBaHUU
(OXJTaKICHNH ), TETNIOBOE PAaBHOBECHE, UCIIAPCHUE, KOHICHCAIHSI, TUIaBJICHUE, KPUCTAIUIN3AIIuS,
KHUIIEHHE, BJIQXKHOCTh BO31yXa, MOBBLIIICHUE JABJICHUS ra3a MPH €ro HAarpeBaHWU B 3aKPHITOM
coCyJie, CBSI3b MEXIy IapaMeTpaMH COCTOSIHHS Ta3a B HM30IPOIECCaX, AJIEKTPHU3alUs Te,
B3aUMOJICHCTBUE 3aPs/IOB;

OIKCHIBATh MEXAHWYECKOE JBM)KCHUE, WCIONB3Ys (U3NYCCKUE BEIMYMHBI: KOOPIAMHATA,
MyTh, MEpEeMEIIEHUE, CKOPOCTh, YCKOpEHHUE, Macca Tela, CHia, UMIYJIbC Tejla, KHHETHYecKas
JHEpPrus, MOTEHIMalbHas JHEpPrusi, MeXaHudeckas pabdoTa, MeXaHM4YecKas MOIIHOCTh;, MpHU
OMUCAaHUW TMPABWIBHO TPAKTOBATh (U3MUYECKUH CMBICI HCIONB3yeMBIX BEJIMYUH, UX
0003Ha4YeHUS U €UHUIIBI, HAXOIUTH (POPMYIIBL, CBSA3BIBAIOLINE TAaHHYIO (DU3HUECKYIO BEIHUUHY
C IPYTMH BETMYHMHAMU;

OIIMCBIBATh M3YUYCHHbIE TEIUIOBbIE CBOMCTBA T M TEIUIOBBIC SBJIEHUS, MCIIONIb3Ys
¢busnyeckue BENIWYMHBL: JlaBI€HUE Trasza, TeMIeparypa, CpejiHss KHHETHYecKas SHEeprus
XaOTHYECKOI'0 JBMKEHMSI MOJIEKYJ, CpPEAHEKBaJpaTU4Has CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIUIOTHl, BHYTPEHHSAS 3HEprus, padora raza, Kod(p@UIHUEHT IMOJIE3HOr0 JIEHCTBUS TEIIOBOTO
JIBUTATeNs; IPU ONMKUCAHUM NPABUIBHO TPAKTOBATH (PU3MUYECKUI CMBICI UCHOIb3YEMbIX BEJINYHH,
uxX OO0O3HAYeHHMS W EIAMHHULBL, HAXOAUTH (HOPMYJIBI, CBS3BIBAIOIIME JAHHYIO (GH3UYECKYIO
BEJIMYMHY C JPYTUMHU BETUUUHAM;

OIMUCBIBATE HM3YUCHHBIC JSJICKTPHUYCCKUC CBOHCTBA BCHICCTBA W JJICKTPUYCCKUC ABJICHUA
(TIportecchl), UCTIONB3Ysl (HU3UUECKUE BETUYUHBI: SJIEKTPUUECKUAN 3apsijl, JIEKTPUUYECKOE TMOoJe,
HanmpspKEHHOCTh  TIOJIS, TMOTEHILMAN, Pa3HOCTh TOTEHIMAIOB; MpPU OMNUCAHUHM IPaBUIBHO
TPAaKTOBATb q)I/ISI/I‘IeCKI/Iﬁ CMBICII HCIIOJIB3YEMbIX BCIIMYHUH, HX OGOBH&‘-ICHI/ISI n CIUHHIBI,
YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUUHY C IPYTUMU BETUIMHAMU;

aHAIIM3UPOBATh (PU3NYECKUE TPOIECCHl M SBJICHHS, HCIONb3ysd (PU3UYECKHe 3aKOHBI U
MPUHLMUIIBL: 3aKOH BcemupHoro Ttsrorenus, |, Il u lll 3akonsr HploToHa, 3akoH coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPAHEHUSI UMITYJIbCA, TPUHIIMII CYMEPIO3ULIUN CUJI, TPUHLIUIT
pPaBHOMNPABUSI MHEPLUATBHBIX CUCTEM OTCUYETA, MOJEKYIISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEII[ECTBA, Ta30BBI€ 3aKOHBI, CBSI3b CPEAHEW KWHETUYECKONM HHEPTrUU TEIJIOBOTO JBUKEHUS
MOJIEKYJI C aOCOJNIFOTHOM TeMIlepaTypol, MEpBBIH 3aKOH TEPMOJMHAMHKHU, 3aKOH COXpaHEHUS



JEKTPUYECKOro 3apsna, 3akoH KynoHa, Mmpu 3TOM pasznuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €r0 MaTeMaTU4YeCKOEe BhIpaKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH ) MTPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHLUIIBI ACUCTBUS MallluH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nuyarh yciaoBUsA MX 0€30MacCHOr0 HCIOIb30BAHUS B IOBCEAHEBHON KU3HH;

BBITIOJTHATh JKCIEPUMEHTHI I10 HCCICAOBAHUI0 (PU3UYCCKUX SBICHUH M TIPOIECCOB C
UCIIOJNIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HW3MEPEHUH, TpU 3TOM  (OPMYJIHUPOBATH
mpobieMy/3agady W TUNOTE3y Y4eOHOro OKCIepUMEHTa, COoOMpaTh YCTaHOBKY W3
MIPETIOKEHHOT'0 000PYIOBAHHUS, TPOBOIUTD OIBIT H (POPMYITHPOBATH BHIBOIBI,

OCYILIECTBIATh TPSMbIE W KOCBEHHBICE HW3MEpPEHHs (U3MUECKUX BEIWYUH, TMPH STOM
BBIOMPATh ONTUMAJIBHBINA CIOCO0 W3MEPEHHS W WCIOJIB30BaTh HW3BECTHBIE METOJNBI OICHKHU
MOTrPEIIHOCTEN U3MEPEHUN;

MCCIIEI0BATh 3aBUCUMOCTH MEXKIY (PU3UUECKUMH BETUYMHAMH C UCTIOJIB30BAHUEM MPSIMBIX
W3MEpEeHUil, IpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHpPOBATh PE3yJbTaThl IMOJIYYEHHOMN
3aBUCHUMOCTH (DU3MYECKHX BEIWYUH B BHAE Tabnui u TpaduKoB, [enaTh BHIBOIBI IO
pe3ynbTaTaM UCCIIEI0OBAHMUS;

coOmoiaTe mpaBwia Oe3omacHOro Tpyda TpH TPOBENCHWU HCCICNOBAHHA B paMKax
y4eOHOro DKCIEPUMEHTa, Yy4eOHO-UCCIICIOBATEIbCKOH M TPOCKTHOM JCSTEIbHOCTH C
WCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JIaOOpaTOPHOT0 000PYAOBaHUS;

pemate pacuéTHbIE 3aJauyd C SBHO 3aJaHHOM (PU3MUECKOM MOJENblo, HUCIHOIb3Ys
(u3nueckue 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHallM3a YCIOBHS 3a/1aul BHIOMpATh (PU3UUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIUYMHBI U (GOPMYINbI, HEOOXOAMMBIE JUId €€ pEeLIeHHMS,
MIPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOTO 3HAUCHUs (PU3NUECKON BETHUNHBL;

peraTh KadyeCTBEHHBIE 3aJa4yM: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUMBYIO IIEMOYKY
pacCyXJIEHUM C OMOPOi Ha M3yYEeHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUYCCKHE SBIICHMUS;

UCIONB30BaTh TMPU pEIIeHHH YUeOHBIX 3a7ad COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTHH JUISI TIOWCKA, CTPYKTYPUPOBAHWS, WHTEPIPETAIIMN M TMPEICTABICHUS Y4eOHOH U
Hay49HO-TIOMYJSIPHON HWH(POPMAIMK, TOTYYEHHONH U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECCKH
aHAJIM3UPOBATh MOJyIaeMyI0 HH(OPMAITHIO;

MPUBOJIUTH MPUMEPHl BKJIAJa POCCUHUCKUX M 3apyOeKHbIX YUEHBIX-(PU3UKOB B pa3BUTHE
HaykH, 00bsCHEHHE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIIONB30BaTh TCOPETHUECKHE 3HAHWS 10 (HU3WKE B ITIOBCCTHEBHOW JKHM3HHM JUIS
obecrieueHus: 6€30MaCHOCTH MPHU OOpaeHUH ¢ TPUOOPAMU U TEXHUYECKHUMH YCTPOMCTBaAMH, IS
COXPaHEHUS 3JI0POBBS M COOJIIOICHHUSI HOPM IKOJIOTHYECKOT0 MOBEACHUS B OKPYKAIOIICH cpee;

paboTarh B rpyNIie C BBIMOIHEHUEM PAa3UYHbBIX COIUATBHBIX POJICH, IIJIAHHUPOBATh PabOTy
TPYNINbI, PAMOHAIBHO paclpefeNiaTh OO0S3aHHOCTH ¥ IUIAHMPOBATh JICSITEIHLHOCTH B
HECTaHJIAPTHBIX CUTYallUsX, a/leKBATHO OLIEHHWBATh BKJIAJ KaXKJ0r0 M3 YYaCTHHKOB T'PYIIIbI B
pelieHrne paccMaTpUBaeMoi MpOOIEMBI.



K xonmy oOyuenus B 11 kJiacce mpeMETHBIE pe3yJIbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh COPMUPOBAHHOCTH Y O0yUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpaxX pPOJib U MECTO (PU3UKU B (POPMHPOBAHUU COBPEMEHHOM
Hay4yHOW KapTHHBI MHMpa, B Pa3BUTHUH COBPEMEHHOW TEXHUKHM U TEXHOJOIHM, B IMPAKTHYECKOU
JeATeIbHOCTH JIIOJICH, IENIOCTHOCTh M €IMHCTBO (pr3MUecKOi KapTHHBI MHPA,

YUUTBIBATh T'PAHMUIBI TMPUMEHECHHS M3YYCHHBIX (U3UYECKHUX MOJCIICH: TOYCUHBIN
AJICKTPUUECKUM 3apsjl, Jyd CBETa, TOUYCHYHBIA MCTOYHUK CBETa, sAEpHas MOJCIbL aroma,
HYKJIOHHAsI MOJICJIb aTOMHOTO siJipa MpU pelieHnH (GU3NISCKUX 3a71a4;

pacmo3HaBaTh (pu3MYecKHe SBICHUS (MPOIECCH) M OOBSCHATH MX HA OCHOBE 3aKOHOB
JJICKTPOJIVMHAMUKHA M KBAaHTOBOW (DM3HMKH: DJICKTPUYECKAsT IMPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MarHMTHOE JCHCTBHS TOKa, B3aMMOJCHCTBHE MArHHWTOB, 3JICKTPOMAarHUTHAas
WHIYKIUS, JACHCTBHE MArHUTHOrO IIOJISI HAa IPOBOJHHUK C TOKOM M JIBHXKYIIUHCSA 3aps,
3JICKTPOMArHUTHBIC KOJICOAHHUS M BOJIHBI, IPSAMOJIMHEHHOE pacIpOCTPAHCHHUE CBETA, OTPAKCHHE,
npenomiieHue, uHTepdepeHusa, audpaknus € MONSIpU3aNUS CBETa, JTUCICPCHUS CBETa,
(dhorornexrpudeckuii 3¢ dext (poroaddekr), cBeToBOE aBieHUEe, BOSHUKHOBCHHUE JTUHEHYATOrO
CIIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAS U MCKYCCTBEHHAs PaIiOaKTHBHOCTD,

OMKCHIBATh M3YUECHHBIC CBOICTBA BEIECTBA (3JIEKTPUUYECKUE, MArHUTHBIE, ONTHYECKUE,
3JIEKTPUYECKYIO MPOBOAUMOCTD PA3IUYHBIX CPEll) U AJICKTPOMATHUTHBIE SBICHUS (IIPOLIECCHI),
UCHONB3YSl (U3NYECKUE BEJIMYUHBI: JJIEKTPUYECKUN 3apsil, CHJIa TOKa, »JJIEKTPUUYECKOe
HaIpsDKEHUE, AIEKTPUUYECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHLIUAIOB, JIEKTPOABUKYILAS CHUIIA,
paboTta TOKa, WHAYKIMS MarHATHOrO TOjs, cwia Awmmepa, cuia JIopeHIa, WHIYKTHBHOCTh
KATYIIKH, SHEPrusl AJIEKTPUUYECKOIO0 M MArHUTHOrO MOJieH, MepuoJ M yacTora KojebaHWil B
Koie0aTeIbHOM KOHTYpE, 3apsij U cuja TOKa B MPOIECCe TAPMOHMUYECKUX IIEKTPOMArHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOSHHE WM ONTHYECKAas CHUJia JIMH3BI, TPU ONMUCAHUU IPaBUIBHO
TPaKTOBaTh (PU3MUECKH CMBICI HCIOIb3YEMbIX BEIWYWH, WX OOO3HAYCHUS W CAMHUIIHI,
yKa3bIBaTh (JOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYUHY C IPYTUMU BETUYHHAMU;

ONMKCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHUS W TMPOIECCHl, HUCIONIB3YsS (PU3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JJMHA BOJHBI U YacTOTAa CBETA, SHEPIHs M
UMIyIsC (OTOHA, TMEPUOJ TMOJypaclana, SHEPrHs CBSI3U aTOMHBIX sIep, MPU ONMUCAHUU
MPaBWIBHO TPAKTOBaTh (DU3UYECKUN CMBICI HCIOJIb3yeMbIX BEJIMYMH, UX OOO3HAUEHUS U
€IMHULIBI, YKa3bIBaTh (DOPMYIbI, CBSI3BIBAIOIIME TaHHYIO (U3MUYECKYIO BEIUYMHY C JPYTHMH
BEITUYMHAMU, BBIUUCISITh 3HAUCHUE (PU3NYCCKON BEITUYHHEI;

aHAJIM3UPOBaTh (PU3WYECKHE TMPOIECCHl M SBJICHMS, MCIONb3Ys (U3NYECKUE 3aKOHBI U
NpUHIMNBL: 3akoH OMa, 3aKOHBI TIOCJIEJOBATENbHOIO U MAapajUIeIbHOTO COCIUHEHUS
NPOBOJHUKOB, 3akoH Jlkoyms—JIeHua, 3aKkOH 3JEKTPOMAarHWUTHOW HWHAYKIMH, 3aKOH
MPSIMOJIMHEMHOI0 PAaCHpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAXKEHHUS CBETa, 3aKOHBI MPETOMIICHHUS
CBeTa, ypaBHeHHe OUWHITeWHa a1 (oroddderra, 3aKOH COXpPaHEHHS JHEPruH, 3aKOH
COXpaHEHHS HWMIYJIbCa, 3aKOH COXPAaHEHHs JJICKTPUYECKOTO 3apsiaa, 3aKOH COXPaHEHUS
MaccoBOI'0 4YHcla, MOCTyJaThl bopa, 3akOH paauoaKTHMBHOIO paclaja, MpU 3TOM pa3inyarhb
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MAaTeMaTH4YECKOE BBIPAXKCHHE W YCIOBUsS (TPaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OTpPEENATh HANpaBICHUE BEKTOPA MHIAYKIMU MAarHUTHOTO MOJS MPOBOAHHKA C TOKOM,
cunbl Amniepa u cuiibl JlopeHiia;

CTPOUTH U OIIUCBIBATH H306pa>1<eHHe, CO31aBacMOC IJIOCKHUM 3€pPKaJIOM, TOHKOH JINH30M,



BBINOJIHATh 3KCIEPUMEHTBl 10 MCCIEIO0BAHUIO (DU3MUYECKUX SIBIEHUH M IPOLIECCOB C
UCTIONb30BaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: mpu 3ToM  (OpMYIHPOBATh
npobiemy/3ajayy M TUIOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOMpaTh YCTaHOBKY W3
MIPEI0KEHHOT0 000PYA0BaHNUS, TPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOIBI;

OCYILIECTBIIATh TPSIMBIE M KOCBEHHBIC HW3MEpPEHHsS (U3MUECKUX BEIWYUH, TMPH STOM
BBIOMPATh ONTUMAIBHBIA CIOCOO H3MEPEHHS W HCIOIB30BaTh W3BECTHBIE METOJbI OIICHKHU
MOTrPEIIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3UUYECKUX BETUYUH C UCTIOIH30BAHUEM MPSMBIX U3MEPEHUN:
P 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YNIbTAThl MOJYYEHHOW 3aBUCHMOCTH
(u3MUecKuX BENMWYMH B BHUAC TaOMUI[] M TpapuKOB, JeNaTh BBIBOJABI IO pe3yjibTaTaMm
HCCIIEIOBAHMUSI;

coOmoaTe mpaBuia Oe30macHOro Tpyda IpH TPOBEICHUU HCCICIOBAHMA B paMKax
y4eOHOro DKCIEPUMEHTa, Yy4eOHO-UCCIICIOBATEIbCKOH M TPOCKTHOM JACSITETbHOCTH C
WCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JIaOOpaTOPHOT'0 000PYAOBAHUS;

pemarh pacdy€THBIC 3aJadyd C SBHO 3aJaHHOM (DU3MYECKOM MOJENbI0, HCIOJb3Ys
(u3mYecKue 3aKOHbI U IPUHITUITBI, HA OCHOBE aHajn3a YCJIOBUS 3a/1aud BIOUpATh GU3HUYECKYIO
MOJICIIb, BBIICIATh (PU3MUECKHE BEIUYMHBI M (HOPMYJbI, HEOOXOIUMBIC Ui €€ pellieHus,
MIPOBOJIUTH PACUYEThI U OLICHHBATh PEAIBHOCTD MOJTYYEHHOI0 3HaYeHUS (PU3NUECKON BETUYNHBI,

pemarh KauyeCTBEHHbIE 3aJaud: BBICTPAWBAaTh JIOTMYECKH HEMPOTUBOPEUMUBYIO LEMOUKY
pacCyXJICHUH C OIMOPOi Ha M3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUYCCKHE SBIICHMUS;

UCIONB30BaTh MpPH pEIIeHHMH Y4eOHbIX 3a7ay COBPEMEHHbIe HH(OPMAalMOHHBIE
TEXHOJIOTHH JUIsl TIOMCKA, CTPYKTYPUPOBAaHUS, WHTEPIPETAIIMM U TPEICTABICHHUS Yy4eOHOUW U
HayYHO-TIOMYJISIPHOM HMH(OpPMAlMK, MOJYYEHHOW W3 pa3iIMYHbIX HCTOYHHKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJIYYaeMy0 HH(OpMAIIHIO;

OOBSICHATH IPUHLIUIIBI IEHCTBUS MalINH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3inyarh
YCIOBHS X O€30MAaCHOr0 MCIOIb30BAHMS B IIOBCETHEBHON KHU3HU;

MIPUBOJIUTH MPUMEPHI BKIIaZa POCCUMCKHX U 3apyO0exHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKHd, B 00BsSCHEHHE IPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTUA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHMUA 10 (U3MKE B TIOBCEIHEBHOM JKM3HM JUIA
obecrieueHus1 6€30MaCHOCTH IpU OOpaIIeHUH ¢ MTPHOOpaMH U TEXHUUECKUMH YCTPONUCTBAMU, IS
COXPAHEHUS 3/I0POBbS M COOJIIOIEHUSI HOPM 3KOJIOTMYECKOr0 MTOBEACHUS B OKpYKalOLIeH cpene;

paboTarh B rpyNIe C BHIMOTHEHUEM PA3IUYHbBIX COIUATBHBIX POJIeH, MIIaHUPOBATh PabOTy
CPYIIIbI, PalMOHAIIBHO pacClpeAcisTh OO0sM3aHHOCTH M IUIAHUPOBATh JACSATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJeKBAaTHO OIEHWBATh BKJIAJ Ka)JOT0 M3 YYaCTHHUKOB TPYIIHI B
pelieHre paccMaTpUBaeMoi MpOoOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue KonungectBo yacos OnexTpoHHBIE (LI POBLIE) BocrnnrarenpHbIil KOMIOHEHT ypOKa
n/m | pasnenoBuTeM | Beero | Kontponbubie | [Ipaktudeckue | 00pa3oBaTelIbHBIE PECYPCHI

IPOTrPAMMBI paboThI paboThI

Pazgea 1. PUSUKA UM

ETOJAblI HAYYHOI'O ITO3HAHUA

1.1 | dusuka u METOIbI 2 bu6munorexa [JOK
HAyYHOT O https://m.edsoo.ru/7f41bf72
MTO3HAHMS

1.2 | ®usuka u METOIbI 2 bub6munorexa [JOK
HAyYHOT O https://m.edsoo.ru/7f41bf72
MTO3HAHMS

1.3 | ®usmka u METOIbI 2 bub6mmoreka [JOK
HAyYHOT O https://m.edsoo.ru/7f41bf72
MTO3HAHUS

no0yKJ1aTh 00y4aroMXcs COOMI0IaTh Ha
YpOK€ OOIIETPUHSATHIE HOPMBI
TIOBEJICHUS, TIPaBHIIA OOIICHHSI CO
CTapIIMH (YYUTENIEM) U CBEpCTHUKAMU
(oOygarormumucs );

NIPUBJICKATh BHUMaHHE 00yYarOIIuXcs K
[IEHHOCTHOMY aCTEeKTy U3y4aeMbIX Ha
YPOKE SIBJICHUH, IOHATHI, TPUEMOB;
UCTIOJIb30BaTh BOCITUTATEIILHBIC
BO3MOXHOCTH COJIEpXKaHUs y4eOHOT O
npeaMeTa uepe3 moadop
COOTBETCTBYIOIIMX TEKCTOB ISl YTCHUS,
3a/1a4 JUIsl peIIeHUs, TPOOIEMHBIX
CUTYyalui a7t 00CYKJeHHUS B KJIacce;
NPUMEHSTh HA YPOKE HHTEPAKTUBHBIC
dbopMBbI pabOTHI ¢ 00YUYAIOITIMUCS:
rpymnmnoBas pabora i paboTa B mapax,
KOTOpBIE y4aT 00yJaronuXxcsi KOMaHIHOM
paboTe 1 B3aMMOJICHCTBHIO C IPYTHMHU
00yJaroIIMMUCS;

OIUPATHCS HA YKU3HCHHBIN OITBIT
00yJaroIuXcs, yTOYHSS YTO OHU YUTAIOT,
YTO OHH CIYIIAIOT.

OPTraHU30BBIBATH JUISI O0YUYAIOIIUXCSI
CUTYaIi CaMOOIIEHKH (KaK y4eOHBIX
JOCTHUKCHHUM OTMETKaMH, TaK U
MOpPaJIbHBIX, HPABCTBEHHBIX, TPAKIAHCKUX



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

MOCTYTKOB;

Hroro no pazgeny

Paznea 2. MEXAHUKA

2.1 | Kueemaruka

bu6munorexa [JOK
https://m.edsoo.ru/7f41bf72

2.2 | Jlunamuka

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

2.3 | 3aKkoHbI
COXpaHCHHS B
MEXAHUKE

bu6moreka [JOK
https://m.edsoo.ru/7f41bf72

MPHUBJICKATh BHUMAaHHUE 00yUYaIONINXCs K
00cyX/1aeMo Ha ypoke HHPOpMaIINH,
aKTUBU3AIIMH TT03HABATEIbHOMN
JEeSITeNbHOCTH 00YJarOIINXCst
OpPraHMU30BbIBATH 11€(PCTBO
MOTHUBHUPOBAHHBIX 00YYAIOIIUXCS HA UX
HEYCIMEBAIOIUMHU OJJHOKIIACCHUKAMU,
Jarolre 00y4aronmmMcs COIuaibHO
3HAYUMBIH OIBIT COTPYAHHYECTBA U
B3aMMHO TTOMOIIY;

peaTM30BLIBaTh BOCITUTATEIILHEIC
BO3MOXKHOCTH B Pa3IMYHBIX BHJIAX
JEeSITeIbHOCTH 00Y4aOIIUXCsl CO
CJIOBECHOM (3HAKOBO) OCHOBOW:
CUCTeMaTHu3alus yueOHOro MaTepuara;
no0y>KaaTh 00yJarouxcs coOMoaaTh Ha
ypOKe OOIICTPUHSATHIC HOPMBI TOBEACHMS,
npaBujIa OOIICHUS CO CTAPIITUMHU
(yuutenem) U CBEpCTHUKAMHU
(oOygarommmucs ); TPOSKTUPOBATH
CUTYAITUU M COOBITHS, pA3BHBAIOIIIHEC
KYJIbTYpY MEepeKUBAHUMN U LICHHOCTHBIE
OpUEHTAllUM peOeHKa;

YYUTBIBATh KYJIbTYPHBIC PA3THIUS
00y4aromxcs, MoJI0BO3PACTHBIX U
WHIUBUAYAIbHBIX 0COOCHHOCTEHH;

Htoro no pazaeny

18

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMMKA



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

3.1 | OcHOBBI 9 bubnuorexa [JOK
MOJICKYJISIPHO- https://m.edsoo.ru/7f41bf72
KUHETHYECKON
TECOPUH

3.2 | OcHOBBI 10 bubmoreka [JOK
TEPMOJAMHAMUKH https://m.edsoo0.ru/7f41bf72

3.3 | ArperatHbie ) bubnuorexa [{OK
COCTOSIHUS https://m.edsoo.ru/7f41bf72
BEIIECTBA.

®da30BbIE EPEX OB

IPUMEHSTH HA YPOKE HHTEPAKTUBHBIC
(dbopMBI pabOTHI ¢ 00YJIAIOIITUMUCS :
rpymnmnoBas pabora wiu pabora B mapax,
KOTOpPBIC y4aT 00yJaromuXcsi KOMaHTHOH
paboTe 1 B3aMMOJCHCTBHIO C IPYTHUMH
00y4aroIUMUCS;

peann30BBIBATh BOCIIUTATEIILHBIC
BO3MOXKHOCTH B Pa3jIMYHbIX BUJIAX
JIeATEIbHOCTH 00yYaroIuXcs O
CJIOBECHOM (3HAKOBOW) OCHOBOW:
CIIyIIaHHWE€ U aHaJIU3 BBICTYIIJICHUH CBOMX
TOBApUILEH;

IPUMEHSTH HA YPOKE HHTEPAKTUBHBIC
(dbopMBI pabOTHI ¢ 00YJIAIOIITUMUCS :
y4eOHbIE JUCKYCCUU, BUKTOPHUHBI,
HACTOJIbHBIE UTPHI, POJIEBHIC UTPHI,
yueOHbIE POEKTHI;

peaan30BbIBaTh BOCIIUTATEIbHBIC
BO3MOXHOCTH B PAa3ITUYHBIX BHIAX
JEeSITENIbHOCTH 00Y4arOIIUXCsl CO
CJIOBECHOM (3HAKOBO¥) OCHOBOIA:
caMmocTosITeNbHas paboTa ¢ y4eOHHKOM,
paboTa ¢ HayYHO-TTON YIS PHON
JIUTEepaTypoi, OTOOp U CpaBHEHUE
Marepuaia 1o HeCKOJIbKUM HCTOUHUKAM;
OpraHW30BHIBATh B PAMKaX ypoKa
MOoOoIIpeHue y4eOHO/colnaabHON
YCIEIIHOCTH;

OIUPATHCS HA )KU3HEHHBIN OITBIT
o0yJaronmxcs, IpUBO/S AeWCTBEHHBIH
npuMepsbl, 00pasbl, MeTaQopsl — U3
OJIM3KUX UM KHUT, QUIBMOB, MYJIbTHKOB,
KOMIBIOTEPHBIX UTD;



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

Wroro no pazueny

24

Paznen 4. JIEKTPOANHAMMUKA

4.1 | DnekTpocraTuka 10 bubnuorexa [JOK noOyX1aTh 00y4YarOIMUXCsl COOI0IaTh HA
https://m.edsoo.ru/7f41bf72 ypOKe OOIICTTPUHSATHIE HOPMBI IIOBEACHNUS,
4.2 | TTocTosTHHBIN 12 bubnuorexa [JOK npaBujIa OOIICHHS CO CTAPIIMMHU
JJIEKTPHUCCKHIA https://m.edsoo.ru/7f41bf72 (ydauTenem) u CBEpCTHHKAMHU
ToK. Toku B (oOygarormmmucs);
Pa3MYHBIX Cpeaax peann30BBIBATh BOCIIUTATEIILHBIC
BO3MOKHOCTH B Pa3JTUYHBIX BHIAX
JeATeNbHOCTH 00yYaroIuxcs co
CJIOBECHOM (3HAKOBOI1) OCHOBOI: BBIBOJbI U
JIOKA3aTeIbCTBO (hopmyd, aHam3 GopMyI,
pelleHne TeKCTOBBIX KOTHMUYECTBEHHBIX U
Ka4eCTBEHHBIX 3a]1a4, BHITIOJTHEHUE
3a/IaHA 110 PA3TPAHUYCHUIO TTOHITHI
pean30BbIBATh BOCIIUTATEIBHBIE
BO3MOXKHOCTH B Pa3JIMYHBIX BHJIAX
NeITETBHOCTH 00yYarOIINXCsl HA OCHOBE
BOCIIPHSITHS DJIEMCHTOB
JIEMCTBUTEIILHOCTH : HAOIIOIEHUE 3a
JEMOHCTPALUSMH YIHUTEIS, TIPOCMOTP
y4eOHBIX (PUITHMOB;
HTtoro no pazaeny 22
Pe3epBHOE Bpems 2
OBLIEE 72
KOJIMYECTBO YACOB
10 ITPOTPAMME

11 KJIACC



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

Ne HanmenoBanue KonunyectBo yacos OnexTpoHHbIE (LTUPPOBLIE) BocrnnrarenpHbIil KOMIIOHEHT ypOKa
n/m| pasgenoBuTeM | Beero | Kontponbhbie | [Ipaktudeckue | 00pa3oBaTeIbHbBIE PECYPCHI
MIPOrPaMMBbI paboThl paboThI
Paznen 1. 3JIEKTPOAMHAMUKA
1.1 | MaruuTHOe noe. 11 1 3 bu6muoreka ITOK IIPUMEHSTH HAa YPOKE HHTEPAKTUBHBIE
DJeKTpOMarHuTHas https://m.edsoo.ru/7f41c97c (bOpMBbI pabOTHI ¢ 00YHAIOIIMMUCS:
WHTYKIHS y4eOHbIC TUCKYCCHH, BUKTOPHHBI,
HACTOJIbHBIE UT'PbI, POJIEBBIE UTPHI,
yueOHbIE IPOEKTHI;
peaT30BhIBaTh BOCIIUTATEIILHBIC
BO3MOXHOCTH B PAa3JIUYHBIX BUAX
JESTEILHOCTH 00YJaIOIIUXCS CO
CJIOBECHOM (3HAKOBOW) OCHOBOW:
caMmocCTosITeNIbHas paboTa ¢ y4eOHUKOM,
paboTa ¢ Hay4HO-TIONYJISIPHON
JUTEepaTypoi, oTOOp U CpaBHEHUE
marepuasa
Wroro mo pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 | MexaHu4eckue u 9 1 bubnuoreka [JOK WHUIIMUPOBATH O0YJAIOIITUXCS K
AJIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97c 00CYKICHHUIO, BHICKa3bIBAHUIO CBOETO
KoseOaHus MHEHWUS, BBIPAOOTKE CBOET'0 OTHOIICHHUS
2.2 | MexaHu4ecKue u 5 1 bubmuoreka [JOK 10 MOBOJY MOTy4aeMOoil Ha ypOKe
AJIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97c COIMAITLHO 3HAYMMOK HH(OpMAIIHH;
BOJIHBI OpPraHMU30BHIBATh B paMKax ypoKa
2.3 | Onruka 10 3 bubimoreka ITOK IPOSIBJIICHUI aKTUBHOW KU3HEHHOU
https://m.edsoo.ru/7f41c97c TIO3UIIAN O0YYAIOIIIXCS;
OpPraHU30BBIBATh WHIAUBHUIYATbHYIO
y4eOHYIO e TEeIbHOCTD;



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

3.1 | OcHoBBI 4 1 bu6mmoreka [IOK *  ONMPATHCS HA KU3HEHHBIN OMBIT
CIeIHaTbHON https://m.edsoo.ru/7f41c97c 00y4aroIIMUXCsl, TPUBOJIS ACHCTBEHHBIH
TeopUu npuMepsbl, 00pasbl, MeTagopsl — U3
OTHOCUTEIFHOCTH ONMU3KHUX UM KHUT, (PUIIBMOB,

MYJIBTHKOB, KOMITBIOTEPHBIX UTD;

Wroro mo pazneny 4

Pa3nen 4. KBAHTOBASA ®U3UKA

4.1 | DnemeHThI 6 bubnuoreka [JOK -no0 YK 1aTh 00yJaronuxcsi COOMI0aTh Ha
KBAaHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c | ypoke oOIIEIPHHSATHIE HOPMBI IIOBEACHNS,

4.2 | Ctpoenue atoma 4 bubnmnoreka [HOK paBuJia OOIICHUS CO CTAPIIUMU (YIUTETIEM) U

https://m.edsoo0.ru/7f41c97c | cBepcTHHKaMH (00yUaIOINMHUCS);

4.3 | AToMHOe SpO 5 bubnunoreka [HOK -peaJIn30BbIBATh BOCIIUTATEIIbHBIE

https://m.edsoo.ru/7f41c97¢c | BO3MOXHOCTH B Pa3JIMYHBIX BUAAX

JeSITEeITBHOCTH 00yYarOIIUXCs CO CIIOBECHOM
(3HAKOBOM) OCHOBOM: BEIBOJBI U
JI0Ka3aTeNnbCcTBO (hopMyl, aHanu3 Gopmy,
pelIeHe TEKCTOBBIX KOJTHYECTBEHHBIX
Ka4yeCTBEHHBIX 3a/1a4, BHIIIOJIHEHUE 33JaHUI 110
pasrpaHUYEeHUIO TOHATUI peaTn30BbIBATH
BOCITUTATEIbHBIC BO3MOKHOCTH B Pa3IMYHBIX
BUJAX JESITEIbHOCTH 00YyYaOIIMXCsl HA OCHOBE
BOCIIPUSITHS DJIEMEHTOB JI€HICTBUTENBHOCTH:
HAOJII0ICHUE 3a IEMOHCTPALUSIMU YUUTEII,
MIPOCMOTP YUEOHBIX (PUITBMOB;

Wroro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKHU

5.1 | DnemenTsI 7 |

1 |

| Bu6mnorexa [IOK

*  WHUIMUPOBATH O0YYAIOIIHXCS K



https://m.edsoo.ru/7f41c97c
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aCTPOHOMHUU U
acTpoHU3uKH

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

00CYXJIEHUIO, BHICKA3bIBAHUIO CBOCTO
MHEHH$, BBIPa0OTKE CBOET'0 OTHOLLICHMUS
110 IIOBOAY ITOJIy4aeMOM Ha YpOKe
COIMAITFHO 3HAYMMOM HH(OpMAIHH;
OpPraHU30BbIBaTh B paMKax ypoKa
IIPOSABJIICHUM aKTUBHOU XKU3HECHHOU
TTO3UITUHU 00YJAFOIIIHXCS;
OpPraHU30BbIBaTh UHAUBUYAIbHYIO
yueOHYIO IS TENbHOCTD;

Hroro mo pazneny 7

Pa3nen 6. OBOBIIAIOIIEE TIOBTOPEHHUE

6.1 | O6oO6maroIIee 4
MIOBTOPEHHE

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

MOJICTTUPOBATh HA YPOKE CHTYAILlUH JIIsI
BbIOOpaA MMOCTYIKa 00y4aroLUMMUCS
(TexcTsl, nH(pOrpaduKa, BUIACO U 1p);
pea30BEIBAaTh BOCTIUTATEIILHBIE
BO3MOKHOCTH B Pa3IMYHBIX BHIAX
NeATENIbHOCTH 00Y4alOIIUXCsl Ha OCHOBE
BOCHPUSTHS dJICMEHTOB

Wroro mo pazneny 4

PesepBHOE Bpemsi 3

OBIIEE 68 4
KOJIMYECTBO

YACOBIIO

I[TPOTPAMME

MNOYPOYHOE INJIAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka KonnuecTtBo yacos [Hara DNeKTpOHHBIE IIU(PPOBBIE
n/n Bcero | KonTponbHbie ‘ [Tpaktuyeckue | M3ydeHUs | 00Opa30BaTENIbHBIE PECYPCHI



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

paboThI paboThI
1 ®dusuka — Hayka o npupoze. Hayunbie metozsl bu6nuoreka [JOK
MIO3HAHUS OKPYKAOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
2 Posnb u mecto ¢puzuku B popMUpoBaHUN bubnuoreka LIOK
COBPEMEHHON Hay4YHOH KapTHHbBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKOM JIEATEIHHOCTH JIFOIeH
3 Mexaunueckoe nprmxenne. OTHOCUTEIBHOCTD bub6mmoreka [JOK
MeXaHW4YecKoro nBmxkeHus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE MPSMOIMHENHOE ABUKEHHUE bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE PAMOIMHENHOE JBUKECHUE bubnuoreka [[OK
https://m.edsoo.ru/ff0c372e
6 CBobOogHOE TIazieHrne. Y CKOpeHHe CBOOOTHOTO bubmuorexa [JOK
aJICHHUSI https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe npmxenue. [[Buxenue bubmuoreka [JOK
MaTepUaTbHON TOYKH MO0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 [TpuHtun oTHOCUTENBHOCTH [ anwies. bu6mmoreka [JOK
Wnepuunanbheie cucremMsl orcueTa. I[1epBblii 3akoH https://m.edsoo.ru/ffOc3be8
HsroToHna
9 Macca Tena. Cuita. [IpuHIIAT CYTIEPIIO3UITIN CHIT. bubmuorexa [JOK
Bropoii 3akoH HpioTOHA /U1 MaTEpUATLHOM TOUKH https://m.edsoo.ru/ff0c3be8
10 | Tpernii 3akoH HploTOHA /17151 MaTEpUATBHBIX TOYEK bubnuoreka [IOK
https://m.edsoo.ru/ff0c3be8
11 | 3akoH BcemupHOro TAroreHusi. Cuia TsKecTH. bubmuoreka [IOK
[epBas KOcMUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 | Cuna ynpyroctu. 3akoH ['yka. Bec tena bubnuoreka [TOK
https://m.edsoo.ru/ff0c3e18
13 | Cuna tpenns. Koapdunuent tpenus. Cuia bubnuoreka [JOK
COMPOTHUBIICHHS TIPU JIBHKEHHH TeJia B )KUIKOCTH https://m.edsoo.ru/ffOc3f76
WJIH Ta3e
14 | IloctynaTenpbHOE U BpalaTeIbHOE JIBHIKCHHE bub6mmoreka [JOK

abcomoTHO TBEPOro Tena. MomeHT cuibl. [lneyo

https://m.edsoo.ru/ff0c41a6
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CHJIBL. Y CIIOBHSI paBHOBECHS TBEPAOTO Tea

15 | Umnynec MaTepuanbHON TOYKH, CUCTEMBI bubnuoreka [TOK
MaTepHaIbHBIX ToYeK. IMIysbe cuibl. 3aKOH https://m.edsoo.ru/ff0c43d6
COXpaHeHHs UMNYNbca. PeakTHBHOE JBMKEHHUE

16 | PaGora u momHOCTh cuiibl. Kunetnueckas sHeprust bub6nuoreka [JOK
MarepuanbHOil Touku. Teopema 00 M3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETHYECKOW SHEPIUHU

17 | IlorenuunansHas 3ueprus. [loreHanbHas sHeprus bub6nuoreka [TOK
yIpyro neopMupoBaHHOM MPYKUHBI. https://m.edsoo.ru/ff0c461a
[TorenuunanbHast SHEprus Tena BOIU3U MOBEPXHOCTH
3emun

18 | IloreHIMAabHBIC U HEMOTCHIIMAIBbHBIC CUJIBL. CBA3b bu6moreka [JOK
pabOoThI HEMOTEHIMATBHBIX CHIT C H3MEHEHHEM https://m.edsoo.ru/ff0c478c
MEXaHHUYECKOW IHEPTUU CHCTEMBI TeJl. 3aKOH
COXpaHEHHS MEXaHUYECKOW YHEPTHH

19 | JIaboparopnas pabora «MccneqoBanue CBsI3H
paboThI CHIIBI C U3MEHEHUEM MEXaHUYECKON
SHEPIHH Tella Ha PUMEPE PACTSHKEHUS PE3UHOBOT O
KIyTa»

20 | KouTponbHas pabota o teme «Kunemaruka. bubmuorexa LIOK
JlnHaMuka. 3aKOHbI COXPaHEHHS B MEXaHUKE) https://m.edsoo.ru/ff0c4b74

21 | OcHOBHBIE TTOJOKEHUS MOJIEKYIISIPHO-KUHETHUECKON bubnuoreka [IOK
teopun. bpoynosckoe asrkenue. Auddysus https://m.edsoo.ru/ff0c4dc2

22 | XapaxTep ABWKCHHS U B3aUMOJICHCTBUS YaCTHII
BeliecTBa. Mojienu cTpoeHus Ta30B, KHUAKOCTEH U
TBEPJBIX TEN

23 | Macca monekyn. KonmnuectBo BemecTsa.

[TocTosiHHast ABoraapo

24 | TerutoBoe paBHOBecue. Temmeparypa u eé
m3mepenue. lllkana remneparyp Ilenbcus

25 | Uneanbnsiii raz B MKT. OcHoBHOe ypaBHeHre MKT bu6muoreka [JOK

https://m.edsoo.ru/ffOc4fde

26 | AGcomoTHAs TeMneparypa Kak Mepa CpeTHer bubmuorexa [JOK
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KMHETHYECKOM SHEPTUU ABUKCHUS MOJICKYJI.
Ypasuenue Menneneera-Knanelipona

https://m.edsoo.ru/ff0c511e

27 | 3akoH JlanpToHa. ["a30BbIC 3aKOHBI
28 | JlaboparopHas pabora «lcciieoBanue 3aBUCIMOCTH
MEX]y apaMeTpaMu COCTOSIHHS pa3peKEHHOT O
raza»
29 | M3omporiecchl B uacalbHOM ra3e U ux rpaduueckoe bubmuorexa [JOK
pe/ICTaBJICHUE https://m.edsoo.ru/ff0c570e
30 | BHyTpeHHsIs DHEPTUS TEPMOJUHAMUYIECKON CHCTEMBI bubnuoreka [IOK
U CIIoco0bI €€ u3MeHeHus. KoaruecTBO TEeIIoTh | https://m.edsoo.ru/ff0c5952
pabota. BHyTpeHHssS SHEPTUsi OJHOATOMHOT'0
UJICTBHOTO Ta3a
31 | Buasl Teruionepenaun bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36
32 | YnenbHas TeIUIOEMKOCTH BelecTBa. KomndyecTBo bubnuorexa [JOK
TEIUIOTHI ITPH TeIUIonepeaade. AanabaTHBIN MPOIECe https://m.edsoo.ru/ff0c5c36
33 | IlepBblii 3aKOH TEPMOJMHAMUKY M €T0 TPUMEHEHUE bubnmoreka [JOK
K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
34 | HeobpaTumocTs mporeccoB B npupoje. Bropoii bub6nuoreka [TOK
3aKOH TEPMOJANHAMHKH https://m.edsoo0.ru/ff0c6230
35 | [lpunnun aeiictust u KI1I TemioBoit MammHb bub6mmoreka [JOK
https://m.edsoo.ru/ff0c600a
36 | [ukn Kapno u ero KI1J]
37 | Dxomornyeckue mpoOIeMpl TEIJI0IHEPTETHKU
38 | Ob6obmarommii ypok «MonexymnspHas Gpu3uka. bubnuorexa [JOK
OCHOBBI TEPMOIHHAMHKID) https://m.edsoo0.ru/ff0c6938
39 | KonrponbHas pabota no reme «MonekymnspHas bub6nuoreka [TOK
¢dusrka. OCHOBBI TEPMOIMHAMHKH) https://m.edsoo.ru/ff0c6a50
40 | [TapoobOpa3zoBanue u KoHAeHCaIus. Mcnapenue u bubmuorexa [JOK
KUTICHUE https://m.edsoo.ru/ff0c63b6
41 | AGcomoTHAsI 1 OTHOCUTENIbHAS BIAKHOCTh BO3/IyXa. bu6moreka [JOK
HacplieHHsii map https://m.edsoo.ru/ff0c64d8
42 | Teépnoe teno. Kpucrammueckue u amopdHsble Tena. bubmuoreka [IOK
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AHU30TpONMS CBOWCTB KpUCTAILIOB. XKuakue
Kpuctauibl. COBpeMEHHbIE MaTEpHaIbl

https://m.edsoo.ru/ff0c65f0

43 | [InaBneHue U KpUCTAJUIM3ALUA. Y IeNIbHAS TEIUIOTa bubmuoreka [JOK
wiaBacHus. Cyonumanus https://m.edsoo0.ru/ff0c6708
44 | YpaBHEHHUE TEIIOBOro OanaHca bubnuoreka [IOK
https://m.edsoo0.ru/ff0c6820
45 | DnexkTpuzanus Ten. DIeKTpuIecKuit 3aps. /[Ba bubmuorexa [JOK
BU/JIA DJICKTPUUECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
46 | IIpoBOTHUKH, TUIICKTPHUKH H ITOYIIPOBOTHUKH. bubnuorexa [JOK
3aKOH COXpaHEHHs IJICKTPUIECKOro 3apsiia https://m.edsoo.ru/ffOc6bcc
47 | B3aumoneiictBue 3apsoB. 3akon Kymona. bubmuoreka [IOK
ToueuHblil IEKTPUUYCCKUH 3apsij https://m.edsoo.ru/ff0c6ce4
48 | Hampspk€HHOCTB 3nekTpruueckoro mosst. [Ipuammn bubmuoreka [JOK
CYNEPIIO3UIIMHU dIICKTPHUYECKUX nonei. JInaum https://m.edsoo.ru/ffOc6df2
HANPsDKEHHOCTH
49 | Pabora cui anekTpocraTudeckoro moss. [lorenuarn. bu6nuoreka [JOK
Pa3HoCTh MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
50 | [IpoBOHUKH M TUAJIEKTPUKH B DJICKTPOCTATHIECCKOM bubmuoreka [JOK
none. Jlusnekrpuueckasi MpOHUIIAEMOCTb https://m.edsoo.ru/ff0c7018
51 | Dnekrpoémkocts. KonaeHcarop bubnuorexa [JOK
https://m.edsoo.ru/ff0c7126
52 | DneKTpoEMKOCTD IIIOCKOI0 KOHJIEHCATOpa. DHEPrus bubmuoreka [IOK
3apsHKEHHOT0 KOHIGHCAaTopa https://m.edsoo.ru/ff0c72c0
53 | JIabopaTtopHas pabora "M3MepeHne 31eKTpOEMKOCTH
KoHJeHcaTopa"
54 | [IpuHUUI OEHCTBUS U PUMEHEHHUE KOHJCHCATOPOB,
KOMHUPOBAIBHOI'O anmapara, CTpyHHOr o MpuHTEpA.
DJeKkTpocTaTuyecKas 3aluTa. 3a3eMIeHne
3JIEKTPOnpuOOpoB
55 | DneKkTpuYecKuii TOK, yCIOBHS €T0 CYIIeCTBOBAHUSI.
[TocTostaubiif Tok. Cuia Toka. Hampsixenue.
Conporusnenue. 3akoH OmMa Juisl ydacTKa Lenu
56 | IlocnenoBarenpHOE, MapaLIeIbHOE, CMEIIAHHOE bubnuoreka [IOK
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coeMHEeHHe MPoBOAHUKOB. JITabopaTtopHas padbota
«M3yueHne cMEIaHHOTO COEANHEHHUS PE3UCTOPOBY

https://m.edsoo.ru/ffOc7410

57 | Pabora u MOITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH bubnuorexa [JOK
Jlxoyns-Jlenna https://m.edsoo0.ru/ff0c7838

58 | 3akon Oma [y1st TONHOM (3aMKHYTOM ) bubnuoreka [IOK
aJIeKTpUUecKoi 1enu. KopoTkoe 3aMbIkaHue. https://m.edsoo.ru/ffOc7ae0
JlabopaTtopnas pabora «3mepenne DJIC uctounnka
TOKA U €r0 BHYTPCHHETO CONPOTUBIICHHSD

59 | DnekTpoHHast MPOBOAUMOCTD TBEPIBIX METAILIOB.
3aBHCUMOCTH COMPOTUBIICHUS METAIIOB OT
Temneparypbl. CBepXIpoBOIMMOCTb

60 | Dnekrpuueckuii Tok B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

61 | IlomynpoBOJHMKH, UX COOCTBEHHAsS M IIPUMECHAs bubmuorexa LIOK
npoBoauMocTh. CBOWCTBA p—N-Tiepexo/ia. https://m.edsoo.ru/ff0c84ae
[ToaynpoBOTHUKOBBIE TPHOOPHI

62 | DieKTpUUECKUIl TOK B paCTBOPAxX M PacIiiaBax bubnmorexa [JOK
3JIEKTPOJIUTOB. DJICKTPOIUTHUCCKAS TUCCOIHALIHS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOIIN3

63 | DnekTpuueckuii TOK B razax. CaMOCTOSATENBHBIN U bubnuorexa [JOK
HECaMOCTOSATEIbHBIN paspst. Monuus. [lnazma https://m.edsoo.ru/ff0c84ae

64 | Dnexrpuueckue NpruOOPsI U YCTPOUCTBA U UX bubnuoreka [TOK
npakTHYecKoe NpuMeHeHue. [IpaBuia TeXHUKN https://m.edsoo.ru/ff0c86fc
Oe3omacHoCTU

65 | O6oOmmaromumii ypok «JIeKTpOANHAMUKA» bubnuoreka [IOK

https://m.edsoo.ru/ff0c88be

66 | KonTponbpHas paboTa 1mo Teme «DJIeKTPOCTaTHKA. bubmuorexa [JOK
[TocTosHHBIN A51ekTpUyeckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX CPeaax»

67 | PesepBHbIii ypok. KoHTponbHas paboTta 1o Teme bubmuorexa [JOK
"DnexTpoarHaMuka' https://m.edsoo.ru/ff0c8c56

68 | PesepBHbIil ypok. O000IIaromumii ypok mo Temam 10 bubnmoreka [JOK

KJj1acca

https://m.edsoo.ru/ff0c8f6c
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| OBILEE KOJIMYECTBO YACOB I10 IPOTPAMME | 68 | 3 | 3 ! |
11 KJIACC
Ne Tema ypoxka KonnuecTtBo yacos Hara DneKTpoHHBIE TU(POBHIE

/T Bceero | KonrponsHbeie | IIpaktnueckue | M3y4eHUs o0pa3oBaTeIbHbIE PECYPChI

paboThI paboThI

1 ITocTostHHBIE MAarHUTHI ¥ KX B3aUMO/JICUCTBHE. 1 bubmmorexa [JOK
MarnwutHoe moje. BekTop MarHUTHOW MHIYKIIUH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKIIUU

2 MarsauTHoe 1oJjie IpOBOAHMUKA C TOKOM. OIBIT 1 bubaunorexa [IOK
Opcrena. BzanumoeiicTBre MPOBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaGopatopHas pabota «/3ydeHre MarHuTHOTO MoJist 1 1 bubnuorexa [TOK
KaTYIIKH ¢ TOKOM)Y https://m.edsoo.ru/ff0c98fe

4 JleficTBre MarHUTHOTO TIOJISI HA TTPOBOTHUK C TOKOM. 1 1 bub6mmoreka [JOK
Cuna Amnepa. JlaboparopHas pabota «MccnenoBanue https://m.edsoo.ru/ff0c9acO
JEHCTBYS TIOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM»

5 JleficTBHE€ MarHUTHOTO TIOJIST HA JBHIKYIILYIOCS 1 bubmuorexa [JOK
3apshkeHHyro yactuily. Cuna Jlopenia. Pabora cubl https://m.edsoo.ru/ff0c9df4
Jlopenna

6 DnekTpoMaruuTHas uHAyKnus. [ToTok BekTopa 1
MarHuTHOM HHAyKuK. DJC nHIyKu. 3aKoH
3JIEKTpOMAarHUTHOW MHAYKuKu Dapanes

7 JlabGopaTopHas pabora «lccnenoBanue siBJICHUS 1 1 bubnuoreka [IOK
DJIEKTPOMArHUTHON MHIYKITUNY https://m.edsoo.ru/ff0cal50

8 WNunykruBHOCTSH. SBNenue camonnaykuuu. I1C 1 bubnuorexa [{OK
CAMOMHJIYKIIMH. DHEPT sl MArHUTHOTO TTOJISE KaTYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE M0JIE

9 TexHu4eckre ycTpocTBa M MX MPUMEHEHHE: 1
MOCTOSTHHBIE MAarHUTBHI, SJIEKTPOMArHUTHI,
3JIEKTPOABHUTATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YacTHUll, UHAYKLIMOHHAs 1eYb

10 | O6o6matomuit ypok «MarHuTHoOE MoJe. 1 bubnuorexa [JOK

QHCKTpOMaFHI/ITHaH HWHAOYKIHA

https://m.edsoo.ru/ff0cab82
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11 | KonrponbHas pabora o remMe «MarHuTHoe moJie. bubnuoreka LIOK
DJIEKTPOMArHUTHAS HHIYKITUS https://m.edsoo.ru/ffOcad58

12 | CBoOOIHBIC MEXaHHYECKHE KOICOaHHUS. bub6mmorexka [JOK
I"apmonunyeckue KonedaHus. Y paBHEHHE https://m.edsoo.ru/ffOcaf06
rapMOHUYECKUX KoneOanwmii. [IpeBpailieHre SHeprun

13 | JTabopatopHas pabota «MccienoBanue 3aBUCHMOCTH
Hepro/ia MaJIbIX KOJIeOaHUi rpy3a Ha HUTH OT JUTHHBI
HUTH U MacChl Tpy3a»

14 | KonebarenpHblil KoHTYp. CBOOOHBIE bubnuoreka LIOK
3JIEKTPOMArHUTHBIC KOJIEOaHHs B UICATbHOM https://m.edsoo.ru/ff0ch820
KoJe0aTeTbHOM KOHTYpE. AHAIOTUS MEXKITY
MEXaHUYECKHUMHU M JICKTPOMArHUTHBIMH KOJICOaHUSIMU

15 | ®opmyna TomcoHa. 3aK0H COXpaHEHUS YHEPTHUH B bubnuoreka [JOK
UJeaTbHOM KOJIe0aTeIbHOM KOHTYPE https://m.edsoo.ru/ffOch9c4

16 | [IpencraBneHue 0 3aTyXarOMUX KOIeOAHHSIX. bubnuoreka [IOK
BoIHYKICHHBIE MEXaHUYeCKne KoieOanus. Pe3oHaHc. https://m.edsoo.ru/ffOcbb86
BbIHYXKIeHHBIC JIEKTPOMAarHUTHbIC KoaeOaHus

17 | Ilepemennslif ToK. CHHYCOMAANBHBIN TEPEMEHHBIN bubnuorexa [{OK
TOK. MOIIIHOCTP MTEPEMEHHOr0 TOKA. AMIUIUTYIHOE U https://m.edsoo.ru/ffOchd34
JCUCTBYIOIIEE 3HAYCHHE CHIIBI TOKA U HANIPSKCHUS

18 | Tpaucdopmarop. [Ipon3BoacTBO, epeaada u
oTpeOJICHUE ICKTPHUUCCKON YHEPTHU

19 | YcrpolicTBO M MPaKTUYECKOE TPUMEHECHUE bubnuoreka [JOK
3JIEKTPUUYECKOr0 3BOHKA, FCHEPATOpa MePEeMEHHOTO https://m.edsoo.ru/ffOcc324
TOKa, JINHUH 3JICKTporiepeaay

20 | DKOJIOTHYECKHE PUCKH IIPH ITPOU3BOJICTBE
aneKkTpodHepruu. KynbTypa ucronb30BaHus
JJIEKTPOIHEPTUH B MTOBCETHEBHOM KHU3HU

21 | MexaHu4ecKue BOJHBI, YCIIOBHS PAaCIIPOCTPAHEHHS. bubnuoreka LIOK
[Tepuoa. CKOpOCTh pacpOCTPaHEHUS U JJTHHA BOJHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunble ¥ MPOJOTBHBIC BOIHEI

22 | 3Byk. Ckopocth 3ByKa. [ poMKOCTB 3ByKa. Bricora bubmorekxa [JOK

toHa. TemOp 3ByKa

https://m.edsoo.ru/ffOcccOc
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23

DJIEKTPOMArHUTHBIC BOJHBI, UX CBOMCTBA M CKOPOCTb.
IlIxana 371€KTpOMarHUTHBIX BOJH

bu6moreka [JOK
https://m.edsoo.ru/ffOccfe0

24 | IlpuHIMITBI paIUOCBS3U U TeleBUIeHUS. PazBuTue
CpeJICTB cBs3U. Paamonokamus
25 | KontponbHas pabora «KoneGaHus 1 BOTHBD» bubnuoreka LIOK
https://m.edsoo.ru/ffOcc6f8
26 | [IpstmonmHEHHOE pacpOCTpaHEHHUE CBETa B bubnuorexa [JOK
OJHOPOAHOM cpene. ToueuHblil ncTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBETa
27 | OTpaxeHue cBeTa. 3aKOHBI OTPAKECHHS CBETA. bubmuorexa [JOK
ITocTpoeHne n300paKeHUH B IIJIOCKOM 3€pKaJie https://m.edsoo.ru/ff0cd4e0
28 | Ilpenomnenue cBera. [lonmHOe BHYTpEHHEE OTpaKEHHE. bubmorekxa [JOK
IIpenenpHBIA YroJ MOJHOIO BHYTPEHHETO OTPAKEHHUS https://m.edsoo.ru/ffOcd 716
29 | JIaboparopHas pabora «/3MepeHue mokazaremis bubnuoreka [JOK
IPETOMIICHHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 | JIunzsl [Toctpoenue nzobpaxenuii B munze. opmyna bubnuoreka [IOK
TOHKOM JIMH3bI. Y BEJIMYCHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 | JIaboparopnas pabota «lccrnenoBanrue CBONCTB
1300pakKeHH B THH3AX)»
32 | ducnepcus cBera. CIoXHBIN COCTaB OEIOro CBETA.
I{Bet. JlTaboparopHas pabora «Habmonenne
JICTIEPCUU CBETa»
33 | Unarepdepennus ceeta. udpakius crera. bubnmoreka [JOK
JludpakimonHas peméTka https://m.edsoo.ru/ffOced22
34 | IlonepeunocTs cBeTOBBIX BOJH. [lomsipuzamus ceera bubmuorexa LIOK
https://m.edsoo.ru/ff0cf02e
35 | OnTtuueckue npuOOpPHI U YCTPOICTBA U YCIOBUS MX
0e301acHOr0 MPUMEHEHHS
36 | I'paHuIIBI TPUMEHUMOCTH KJIACCHYECKOW MEXaHHKH. bubnuorexa [JOK
ITocTynarsl CrielUaIbHOM TEOPHH OTHOCUTEILHOCTH https://m.edsoo.ru/ff0cf862
37 | OTHOCHTEIHHOCTH OJTHOBPEMEHHOCTH. 3aMe IJICHHE bubnuorexa [JOK
BPEMEHH M COKpAIEHUE JUTHHBI https://m.edsoo.ru/ffOcfa42
38 | DHeprusi ¥ UMIYIIbC PENATUBUCTCKON yacTHlbl. CBs3b bubnuoreka [IOK



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
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

MAcCChI C SHEPTUeH U UMITYJIbCOM. DHEPIHsl TOKOsI

https://m.edsoo.ru/ffOcfc68

39 | KontponbHas pabota «Ontuka. OCHOBBI ClieIMaTIbHON bubnuoreka [IOK
TEOPUU OTHOCUTEIILHOCTHY https://m.edsoo.ru/ffOcf6f0
40 | ®oronsl. ®opmyna [Inanka. DHEPTHUS U UMITYITBC bubmuorexa [JOK
dorona https://m.edsoo.ru/ffOcfel6
41 | OTkpeiTue u uccienoBanue Gorodddexra. OmbITh A. bubnuoreka LIOK
I'. CroneroBa https://m.edsoo.ru/ffOcffc4
42 | 3akonsl porodpdexra. YpaBHeHue DUHIITEIHA 115 bu6muorexa [IOK
dororddekra. «KpacHas rpanuiay dhorodddexra https://m.edsoo.ru/ff0d015e
43 | HdaBnenue cBeta. OnbiTel 1. H. JIeOenena. bu6mmoreka [JOK
XuUMHAYECKOE JIEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 | TexHuueckue ycTpoucTBa U MPAKTUYECKOE
npuMeHeHHe: POTOITEMEHT, (POTOAATIHK, COTHEUHAS
Oarapesi, CBETONO]T
45 | Pemenue 3a1a4 1mo Teme «JeMEHThI KBAaHTOBOM bubmuorexa [JOK
OIITHKH https://m.edsoo0.ru/ff0d0302
46 | Monens aroma Tomcona. OnbiTel Pe3epdopna mo bubmmoreka [JOK
paccestHuIO o-yacTuil. [lnanerapHas MOIENb aTOMa https://m.edsoo.ru/ff0d091a
47 | Ilocrynatsl bopa bubmuorexa [IOK
https://m.edsoo.ru/ff0dOafa
48 | M3nydeHue u morJiomnieHre GOoTOHOB IIPH MEPEX0/Ie bubmuorexa [JOK
aToMma ¢ OJTHOr'O YPOBHS DHEPTUU Ha Jpyroi. Buel https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
49 | BonHOBBIE cBOMCTBA yacTull. BomHbl ne bpoits. bu6mmoreka [JOK
KopmyckynspHo-BonHOBO# ayanu3m. CHOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3ITyYCHHE
50 | OtkpeiTue paanoakTuBHOCTH. OnbITH Pesepdopaa no bubnuoreka [TOK
ONPE/ICIICHUIO COCTaBa PAJMOAKTHBHOTO H3JTyYCHUS https://m.edsoo.ru/ff0d0fd2
51 | CgoiictBa anb(da-, 6eTa-, raMMa-u3IydeHus. BiousHue
PaTMOaKTUBHOCTH Ha )KUBBIC OPTaHU3MBbI
52 | OtkpeITHE IPOTOHA M HEHTpOHA. M30TOombI. Anbda- bubnuoreka LIOK

pacniaj. DIeKTPOHHBIN 1 TTO3UTPOHHBIN OeTa-pacra.
l'amma-usnyuenue

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI31 HYKJIOHOB B sAZIpe. SIIepHbIe peakiuu.
Snepubrit peakTop. I[TpoOiaemMbl, TepCrEeKTHREI,
9KOJIOTUYECKUE ACTIEKTHI SJIEPHOM SHEPTreTUKU

bu6moreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
Metonbl HaOMIOCHNUS U PETHCTPALIUU 3JIEMEHTapHBIX
yactull. Kpyrusiii cron «@yHIaMeHTaIbHbIE
B3auMozeicTBus. EAMHCTBO pu3nyecKoil KapTUHBI
MUDPA»

bu6moreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3aroro Heba. Co3Be3aus, spKue 3BE3/IbI,
IJIAHCTHI, X BUAWUMOC TBHXCHHC. COJ'IHG‘—IH&?I CucreMa

56

Comnnue. ConHe4yHast akTUBHOCTh. VICTOUHHK dHEpTUU
ComHiia u 3BE3711

57

3BE3/bl, UX OCHOBHbBIC XapaKTEPUCTUKH. 3BE3bI
TJIaBHOM MOCeA0BaTeNIbHOCTU. BHYTpeHHee cTpoeHue
3B&311. COBpEMEHHBIE TIPE/ICTABIICHUS O
poUCXOKJIeHnH 1 Bosonnu CoHIa U 3BE3]T

58

Mieunsiii [1yrs — nama ['anaktuka. [lonoxenue u
newkenue Comnnna B [Nanaktuke. ["anaktuku. YépHbie
JBIPBI B SIAPax FaJIaKTUK

59

Bcenennas. Pa36eranue ranaktuk. Teopus bonbioro
B3phIBa. PennkToBOE n3iyyeHne. MerarajiakTuka

60

Hepeuiennsie mpo6sieMbl aCTPOHOMHH

61

Koutponbnas pabora «2J1eMEHTHI aCTPOHOMUU U
acTpou3uKI»

62

O6o06maromuit ypok. Ponb ¢pusuku u actpoHoMuu B
SKOHOMHYECKOH, TEXHOJIOIrNIECKOM, COITMAILHON 1
THYECKOU cepax AesITeNbHOCTH YeTOBEKa

63

O6o06maromuit ypok. Ponb u mecro pusuxu u
aCTPOHOMUH B COBPEMEHHOW HAYYHOW KapTUHE MUpA

64

O6o06maromuii ypok. Ponb ¢puzmdeckoit Teopuu B
dbopMUpOBaHUY TIPECTABICHUH O (PU3HUECKOI
KapTHHE MUPA

65

O6o0maromuii ypok. Mecto ¢pu3ndeckoi KapTHHBI



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

MUpa B 001IEM psily COBPEMEHHBIX €CTECTBEHHO-
HAy4YHbIX NIPEJCTABICHUN O IPUPOJIE

66 | PesepBHBbIi ypok. MarHUTHOE TOJIE. 1
DJeKTpOMarHUTHAsE MHIYKIIUS
67 | PesepBHblii ypok. OnTuka. OCHOBBI ClIELUAIBHOM 1
TEOPUU OTHOCUTEIILHOCTH
68 | Pesepnbrii ypok. KBantoBast ¢pusnka. IaeMeHThI 1 bubnuorexa [JOK
ACTPOHOMUU U aCTPOU3UKH https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYHEHUKA

» ®usuka, 10 xkmace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. nox penakmueit [lappentreBoit H.A., Akninonepnoe o6miectBo «M31aTenbcTBO

«IIpocBemieHue»

» ®usnka, 11 knace/ Mskumies I'.J1., byxosues b.b., Hapyrun B.M. nox penaxmueii [lapdhentreBoit H.A., Axkinoneproe obmiectBo «3aarenscTBo

«ITpocBenienue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

[IxonpHBIN KaOMHET (U3UKH OCHAIICH KOMIUIEKTOM JIEMOHCTPAIMOHHOTO U JJA00paTOPHOT0 000PYI0BaHUS B COOTBETCTBHU C TIEpEUYHEM y4eOHOTO

000py0BaHus 10 GU3HKE I CPETHEN IITKOJIBIL.

Crabxenne kabnHeTa PU3UKH BOIOM BBIMOIHEHO C COOIOACHUEM MTPABHII TEXHUKH O€30MacHOCTH.

B xabunHeTe PU3NKN UMeeTCs:

*  [IPOTUBONOXAPHBII MHBEHTAPH U allTeYKa C HAOOPOM IMEPEBA30UHBIX CPEJICTB U MEIUKAMEHTOB;



https://m.edsoo.ru/ff0d1784

*  MHCTPYKULHS IO ITpaBUiIaM O€30MacHOCTH TpyJa A o0yyatonxca. Ha creHe kabuHeTa pazMeriaroTcsi TaOIMIIbl CO MIKAJION
3JIEKTPOMArHUTHBIX BOJIH, Tabiauua npuctaBok U exquHul CH.
KaGuner 00opyaoBaH CUCTEMON YaCTUYHOI'O 3aTEMHEHUSI.
Kabuner ¢pu3ukn uMeeT CrerraibHyl0 CMEKHYI0 KOMHATY — Ja00paHTCKYIO JJIsl XpaHEHUS IEMOHCTPAIIMOHHOTO 000PYI0OBAaHUS U MTOJITOTOBKU
onblToB. Kabuuer ¢pusuku, kpome 1a00paToOpHOro U AEMOHCTPALMOHHOI0 000PY/JOBAHHUS OCHAIIICH:
*  KOMIUIEKTOM T€XHHUYECKUX CPEACTB 00YUEeHHUsI, KOMIIBIOTEPOM C MYJIbTUMEINAIIPOEKTOPOM M MHTEPAKTUBHOM TOCKOW Jocka Smart;
*  yueOHO-METOINYECKOM, CIIPaBOYHO-UH(OPMAIIMOHHON ¥ HAYIHO-TIOMYJIIPHOU TUTepaTypol (yueOHHKaMu, COOpPHUKAMU 3a7ad,
PYKOBOJICTBAMH 10 MPOBEACHUIO YI€OHOr0 SKCIIEPUMEHTA, MHCTPYKLIUSAMH IO IKCIITyaTaluu y4eOHOro o00opy10BaHus);
*  33JIaHUSAMU JJIS MHAUBU1YaJIbHOTO O0YYEHUs], OpraHU3aluK CaMOCTOATEIbHBIX padoT 00y4daroluXcsl, IPOBEAECHUS KOHTPOJIbHBIX paloT;
*  KOMIUJICKTOM TeMaTHYECKUX TaOJIMIl IO BCEM pa3ziesiaM LIKOJIBHOI0 Kypca (U3UKH, MOPTPETAMH BBIIAIOLINXCS (PH3UKOB.

" My.]'IBTHMe,I[HﬁHBIMH O6y‘IaIOH_[I/IMI/I nporpamMmmamMu 1 3JICKTPOHHBIMHA y‘le6HBIMI/I HU3JaHUsAMU 110 OCHOBHBIM pa3JiCjiaM Kypca (1)I/ISI/IKI/I.

[IOKYMEHT MOAMWCAH 3NIEKTPOHHOM MOAMMCHIO

MYHULUUNAJIbHOE BIOA)KETHOE OBLLEOBPA3OBATEJIbHOE 17.10.23 16:39 (MSK) Ceptudukat EBC1693AB6292D8BFOC3E02436A0AC2F
YYPEXXAEHMUE N’PAA30BELIKOr0O MYHULIUNAJIbHOIO OKPYTA

BOJIOrOZICKOW OBJIACTU "CPE[HSAS LUKOJIA N2 2 I.FPSI30BLIA", LiaxoBa

CeeTnaHa MBaHoBHa, AnpekTop




