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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTelbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LIEIM HU3Y4YEHHs] (U3UKHU HAa YPOBHE CPEAHETO OOIIEro
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MTPEIMETHBIE PE3yJIbTaThI M0 rojlaM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypc GU3HKK — CHCTEMOOOpa3yIoInii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OmNpeAeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (popMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
oObeUMHEH BOKPYr (Qu3Mueckux Teopuid. Benymum B Kypce sBIsieTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMoOHAIBFHOTO MPUPOIONOIH30BAHUS U IKOJIOTHYECKOM 0€30MMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTAaBICHUSAX O NPHUPOAE, TpaHHIlAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYUH M TIOCTAHOBKY OIIBITOB TIO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/ad MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peIMETHOr0 KaOuHeTa (U3MKWA WIA B YCIOBHUSIX HHTETPUPOBAHHOTIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpyIOBaHHE MJII YYEHUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILICKTHI
7a00paTOpHOTO O0OPY/IOBAaHUS JIOKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEMJICHUS OOYYarOIIMXCSd K HAYIHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMupoBaHWE HAYYHOTO MHPOBO33PCHHSI KakK pe3ysibTara H3YYCHHs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpeacTaBICHUNA O poNMH (PU3UKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl PeleHueM CISAYIOMUX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMpHOOpETEeHHWE  CUCTEMBl  3HaAHUK 00  oOmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJSIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI aCTPO(YU3HKHY;

e (opMHpOBaHHE YMEHMHA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
oOBsicHEHUsT (PU3MYECKUX SBICHUM B TPUPOJAE H JJIA TPUHATHA
MMPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pELICHHsS pa3IUYHbIX 3aJad C SIBHO 3aJlaHHOU
¢u3znyecKkoil Monenblo, 3ajay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue (pU3NYECKON MOJEIH, aIeKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIMIIOB JCHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TPOBEACHUS
du3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
oTpezieNieHuUs JOCTOBEPHOCTHU MOIyUYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHH MPOECKTHO-UCCIIEIOBATEIHCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha uzyuenue ¢usuku (6a30BbIi ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro

oOpazoBanus orBoauTcs 136 yacoB: B 10 kinacce — 68 yacoB (2 yaca B HEZIENIO), B

11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

CornacHo roJjoBoro kKajeHaapHoro rpaduka u pacnucanus MbOY
BepxnecBeunukoBckoit COI Ha 2024-2025 yu. rox paboyast mporpamma B 10 kinacce
paccuMTaHa Ha 67 4acoB .

[Mpemiaraemerii B mporpamme 1o (U3MKE MepeueHb JTabOpaTOPHBIX |
NPaKTUYCCKUX padOT SBISETCS PEKOMEHIOBAHHBIM, YYUTENb JIEIAaeT BBIOOD
NPOBEICHUSI JIA0OPATOPHBIX PabdOT M OMNBITOB C YYETOM WHAWBUIYATbHBIX
0COOEHHOCTEN 00yJarommxcsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupojae. HaydHble MeTOIbl MO3HAHUS OKPY>KAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto ¢u3uku B GOpPMUPOBAHUM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeitHoe  aBvKeHUe. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUS U cuiia TpeHus nokosi. KoadduimeHt Tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITYJibCa Tejla. 3aKOH COXPAHEHUS HWMITYJIhbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHod  npyxkuHbl.  [loTeHuManeHas  SHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOILOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJNIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MMapaMeTPaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHHUE. Y IeJIbHas TEIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCcTh IPOIIECCOB B IPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anauabaTHOMYy pAaCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Dazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYUYECHUS! COBPEMEHHBIX MAaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJIHUKHM, TUANEKTPUKU W TOJIYNPOBOJHUKU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUHA AIEKTPUYECKUX Mojed. JIMHUM HanpsyKEHHOCTH B3JIEKTPUUECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHAEHCATopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXKAY HUMU U JUAJIEKTPUYECKON MPOHUILIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKa, OAJIEKTPOHArpeBaTe/ibHbIe MPHUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTDb COIIPOTHUBIICHHSI LUIUHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKAa U €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddys3us, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJSIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKAsl 3alllMTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHoro mnpeamera «@DusnMka» Ha YpPOBHE CpEIHEro OOIIero
oOpazoBaHus (0a30BBIM YpOBEHB) JOKHO OOECIEUHUTh JOCTHIKEHHE CICTYIOIINX
JUYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YyJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS ydeOHOro npeaMera «PU3HMKa» JOJIKHBI
OTpaxxaTb TOTOBHOCTb U  CIOCOOHOCTh OOYYalOIUXCS  PYKOBOACTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEH MO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIMi,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUU,  COOTBETCTBYIOIINX
TPaJAULIMOHHBIM LIEHHOCTSM POCCHUHCKOrO0 OOIIECTBa, pPACIIMPEHUE >KU3HEHHOIO
ONbITA W OMNbITA JIEATEIIBHOCTH B IMPOLECCE peaau3allid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIBHOU IESITEIBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKTAHCKOM MO3ULKU OOYYAIOLIErocss Kak aKTUBHOIO U
OTBETCTBEHHOT'O YWJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJAMIMOHHBIX  OOIIEYEIOBEUECKHX  T'YMAaHUCTUYECKUX U
JNEMOKPaTHYECKUX LICHHOCTEN;

TFOTOBHOCTh BECTH COBMECTHYIO JE€ATEIBbHOCTh B HMHTEpPECax TIPa’kJaHCKOIO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHUE B3aUMOJICHCTBOBATH C COLMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSIMU U HA3HAUCHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUUCKOMN TPaXKIaHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

EHHOCTHOE OTHOILIEHHE K TOCYJIapCTBEHHBIM CHUMBOJAM, JIOCTHKECHUSIM
POCCHUNCKUX YUEHBIX B 00s1acTH GU3HUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILICHMBATh CUTYallMI0 M NPUHUMATh OCO3HAHHBIE pEILICHUS,
OpPUEHTUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE€ B
NEATEIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTONYMBOTO OyAYIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIOUas 3CTETUKY HAyYHOI'O TBOPYECTBA,
npuCyIIeTro (PU3NIECKON HaAYKe;



5) TpyA0OBOro BOCIIUTAHUSI:

MHTEPEC K pa3IU4HbIM chepaM NpoPecCUOHANbHOMN AEITeTbHOCTH, B TOM YUCIe
CBS3aHHBIM C (U3UKOH M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP
Oyayuiei npodeccun U peasn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTHh K 0Opa3oBaHMIO M CaMOOOpa30BaHHIO B 00JacTH
(GU3MKHN Ha TPOTSKEHUH BCEU KHU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHUS

c(OPMUPOBAHHOCTh  IKOJIOTUYECKON KYyJIbTYphl, OCO3HAHHE TJI00aIHLHOTO
XapakTepa 3KOJOTHYECKHUX IpobiieM;

IUIAHUPOBAHUE M OCYIIECTBICHUE JIEHCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE
3HAHUA LIEeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpeHne ONbITA AEATEIBHOCTA YKOJOTHYECKON HANPABIECHHOCTH HA OCHOBE
UMEIOIINXCS 3HaHUM MO (PU3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCTb ~MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHHME IIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHUs: (PU3MKHU OCYILECTBISATh MPOEKTHYIO M UCCIIENOBATEIbCKYIO JIEATEIbHOCTh
UHAVBUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUS
ba3oBble Jiornueckue JeiicTBUA:
CaMOCTOSITEIILHO dhopMyIHpoBaTh u aAKTyaJIn3UPOBATh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENEATh LIENU JICSITEIBHOCTH, 3aJaBaTh IAPAMETPbl W KPUTEPUH HUX
JIOCTHIKCHMS,
BBISBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUYHS B PACCMATPUBAEMBIX (PHU3HUECCKUX
SIBJICHUSX
pa3pabaThiBaTh TUIAH pEHICHUS TPOOJeMbl ¢ YYETOM aHadu3a HMEIOITUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEeJISIM, OLIEHUBATh PUCKH MTOCIICICTBUH JIESITEIIbHOCTH;
KOOPJIMHUPOBATH U BBHITIOJHATH pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIeM.
ba3oBble ucciienoBarTe/IbCKHe JIeiiCTBUS.



BJAJ€Th HAy4YHOH TEPMUHOJIOTUEN, KIIOYEBBIMM TOHATUSAMU U METOJaMHU
duznyecKoil HayKu;

BJIQJIETh HABBIKAMM y4E€OHO-HCCIEI0BATENBCKON U MPOEKTHOW NI€ATEIBHOCTH B
o0nactu (U3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY IIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3NYECKOr0 COAEPKAHUSA, NPUMEHEHHMIO Ppa3IUYHbIX
METOJIOB MIO3HAHUS;

BJIQJETh BHJIAMHU JI€ATEIIBHOCTH IO TIOJYYEHHI0 HOBOTO 3HAHUS, €ro
MHTEpIIPETAlluM, MPEeoOpa30BaHUI0O M TNPUMEHEHUI0 B Pa3IUYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YUCIIE IIPU CO3JaHUH YU€OHBIX POEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITH  [IPUYMHHO-CJIEJICTBEHHBIE CBA3M M aKTyaJlM3UpoOBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ pelIeHUs, HaXOAUTh apTyMEHTHI JIsl JOKa3aTeIbCTBA CBOMX
YTBEPXKACHHM, 3a1aBaTh apaMeTPbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ PELICHUS 3aJa4ul pe3yibTaTbl, KpUTUUECKU
OLICHUBATbh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITENIbHOCTH, B TOM YHCJIC TIPU U3YYCHUH (DU3HUKY;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;,

YMETb [EPEHOCUTh 3HAaHHUA 1O (U3MKE B NPAKTHUUECKYIO 00JacTh
KU3HEACSITEIbHOCTY;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE HJIEH, PEAJIaraTh OPUTHHAIBHBIEC TOAXO/IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

Pabora c nndopmanmueii:

BJa/IeTh HaBBIKAMM MOJy4YeHUs HHPOpMaluu (U3MUECKOTO COACpPKAHUS U3
MCTOYHMKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh TOHUCK, AaHaJIU3,
CUCTEeMATHU3alMI0 W WHTEPIpEeTaio MHGPOPMAIUN Pa3IUYHBIX BHIOB U (HopM
pEICTaBICHUS;

OLICHUBATh JOCTOBEPHOCTHh HH(OpMALINH;

UCIIOJIb30BaTh CPEACTBA MHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
B pCIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHMU3AIMOHHBIX 3a7ad C
coOJIfoficHueM TpPeOOBAaHUM OSPrOHOMHMKH, TEXHUKHM O€30MaCHOCTU, THUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M JTHUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM
0e30I1aCHOCTH;

CO3/71aBaTh TEKCThI (PU3NYECKOTO COAECPKAaHUS B PA3IMYHbBIX (OpMATAX C YUETOM
Ha3HaueHusd MHGOPMALMK U LEJIEBON ayAUTOPUH, BBIOMpas ONTUMAIIbHYIO (opMy
NPEICTaBIICHUS U BU3yaJln3aliu.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:
OCYILECTBIIATH OOIIEHHE HA YpOKaX (PU3MKH U BO BHEYPOUHOU JIEATENBHOCTH;



pacro3HaBaTh MPEANOCHUTKA KOHPIUKTHBIX CUTYAIUI U CMATYaTh KOH(IIUKTHI,

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pEHHSI C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

MOHUMATh M HCHOJb30BaTh MPEHMYIIECTBA KOMAHIHOW M WHAWBHIYaJbHON
paboTHI;

BBIOMpATh TEMAaTHUKy W METOJAbI COBMECTHBIX JCHCTBHHM € yd€TOM O0OIIUX
MHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 WieHa KOJUICKTHBA;

NPUHUMATH  II€IM  COBMECTHOH  JESATENbHOCTH, OpPraHM30BBIBATH |
KOOPIMHUPOBATh JAEUCTBUSL TO €€ JOCTWKEHMIO: COCTAaBJIATh IUJIaH JEHCTBUA,
pacrpenensiTb poiad ¢ Y4ETOM MHEHUH YYacTHHKOB, OOCYXAaTh pPEe3yJIbTaThl
COBMECTHOM paboTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIAJa M KaXJOT0 yYaCTHHUKA KOMaHIbI B OOIIUN
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTb HOBBIE TMPOEKThI, OLEHUBATh WJEU C T[O3ULUUA HOBHU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYIIECTBIISITh  MO3UTUBHOE CTPATETHUECKOE TMOBEACHHE B  Pa3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

PerynsiTuBHBIE YHMBepCcaJbHbIe YueOHbIe JeiiCTBHUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILIECTBIISATh TO3HABATENBbHYIO JESITEIBHOCTh B 00JIacTU
GU3NKK W aCTPOHOMHHM, BBISBISATH TPOOJIEMBI, CTaBUTH U  (POPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSTENIbHO COCTaBIIATH IJIAH PEIICHUs pACUETHBIX U KaYECTBEHHBIX 3a/ad,
IJIaH BBINOJHEHUS] TPAKTUYECKONM paboThl C Yy4€TOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MIPEANOUYTEHUMH;

JenaTb OCO3HAHHBIM BBIOOpP, AapryMeHTUpOBaThb €ro, OpaTh Ha cedd
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO PYAUINH B 0071aCTH (DU3UKH,
NOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/IeTh HaBBIKAMH MMO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIIaeMbIX
JNEUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;



UCIOJIb30BaTh MPUEMBI PEQUIEKCUM UI1 OLIEHKM CHUTYyal[id, BbIOOpa BEPHOTO
pEeIIeHNUS;

YMETh OIICHMBATh PHCKH W CBOEBPEMEHHO NPHUHHMMATH pEIICHUS MO0 UX
CHIDKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHTBhl JpPYrMX T[pU aHAIM3€ pPE3YyJIbTaTOB
JeSITeIbHOCTH;

MPUHUMATD Ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHThl JPYTUX TpPU aHalIu3e pe3yabTaToB
JESITEIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKU.

B mporecce nocTmkeHUs TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI IO
¢u3nke 18 YpOBHS CpedHEro oOmiero o0pasoBaHust |y  OOydarolmmxcs
COBEpUICHCTBYETCS HIMOLIMOHAJIbHBIN UHTEJUICKT, IpeIoJiararoum
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUS, BKIIIOYAIOLIETO CIOCOOHOCTh MOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUACTHh HANpaBICHHUS Pa3BUTUS COOCTBEHHON SMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpOBaHMsl, BKIIOYAIOUIETO CaMOKOHTPOJIb, YMEHUE TPUHUMATb
OTBETCTBEHHOCTb 32 CBOE IIOBEIEHUE, CIOCOOHOCTh  aJalTUPOBAThCS K
HYMOIIMOHAIBHBIM U3MEHEHHSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOUICH CTpPEMJIEHHE K TOCTHIKEHHUIO IIeTU U
ycrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJs W3 CBOUX
BO3MO>KHOCTEH;

SMIATHM, BKIIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHHE
APYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBICHUU OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO
U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOIIECHUS C
APYTUMHU JHOABMH, 3a00TUTHCS, IPOSBIISATh HHTEPEC U pa3peliaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xoniy o6yuenus B 10 kiacce nmpeamMeTHbIe pe3yibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSI YMEHUH:

JEMOHCTPUPOBAThL HA TpPHUMEpPAX poJib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIBbHOCTHU JIFOJIEH;

YUYUTBHIBATh TPAHUIGI TMPUMEHEHUS HW3YYECHHBIX (DU3WYECKUX  MOJIETeH:
MaTepualibHas TOYKa, MHEpPUHAJIbHAs CUCTeMa OTCYETa, aOCOIIOTHO TBEpPIOE TEIO,



UJCAIBHBIA Ta3, MOJCIH CTPOCHHUs Ia30B, JKUIKOCTEH M TBEPIABIX TEJ, TOYCYHBINA
AIIEKTPUYECKUH 3apsi IPU pelIeHnH GU3NYECKUX 3a/1a4;

pacrio3HaBath (hU3WYECKUE SIBJICHUS (TIPOLIECChI) U OOBSCHITH UX HAa OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJSPHO-KUHETHYECKOM TEOPUU CTPOCHHs BEIIECTBA U
ANIEKTPOJMHAMUKHU: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJUHEHHOE JIBHKCHUE,
cBO0OOIHOE Ta/ICHUE TEJ, JIBMKEHHE 110 OKPY>KHOCTH, MHEPIHS, B3aUMOICHCTBUE TEI,
muddys3usi, OpOYHOBCKOE JBI)KEHHE, CTPOCHUE JKUIKOCTEH U TBEPABIX Te,
U3MEHEHHE 00bEMa Tell MpU HarpeBaHUM (OXJIAXKACHHH), TEIUIOBOE paBHOBECHE,
UCIIApEHUE, KOHJEHCAlus, IUIABJICHNWE, KPUCTAJLUIM3ALMs, KWUIICHWE, BIAXXHOCTb
BO3/lyXa, ITOBBIIICHUE JABJICHUS T'a3a IIPU €r0 HarPEBaHUM B 3aKPBITOM COCYJIE, CBSI3b
MEXIy IapaMeTpaMu COCTOSIHMSI Ta3a B H30MpPOLECccax, JJIEKTpHU3auus Ted,
B3aMMO/JICHCTBHUE 3aPAJIOB;

ONHUCHIBATh MEXAHUYECKOE JBM)KEHUE, HUCHOJB3Yys (U3MUECKUE BEIUYUHBL:
KOOpJMHATAa, IIyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUjla, UMITYJIbC
TeJNa, KUHETUYECKas SHEeprus, MNOTEHIHUallbHas »HEpPrusi, MexaHuuyeckas paloTa,
MEXaHWYecKass MOUIHOCTb, MpPU ONUCAHUU MPaBUIBHO TPAKTOBATH (PUIUYECKHIA
CMBICJI UCIIOJB3YEMBIX BEJIMYMH, UX 0003HAYEHHS M €IMHUILIBI, HAXOAUTh (OPMYIIbL,
CBSI3bIBAIOILME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYUHAMU;

ONMCHIBATh HW3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHMS,
UCIIONb3ysl (U3MYECKUME BEJIMYUHBI: JaBJICHUE Tas3a, TeMIeparypa, CpeIHss
KHUHETUYECKasi JHEPrusi XaoTUYECKOrO JBUKEHUS MOJIEKYJ, CpEeIHEKBaIpaTHUUHAS
CKOPOCTb MOJIEKYJ, KOJHMYECTBO TEIUIOThI, BHYTPEHHsS HHEprus, padora rasa,
KOA(pGUIUMEHT TOJE3HOTO JCHCTBUS TEIUIOBOTO JBUTATeNs; MpU OMHCAHUU
OPaBWJIBHO TPAaKTOBaTh (PU3MYECKUII CMBICH HCIOJBb3YEMBbIX BEJIMYMH, HX
0003HAaYEHUS U €AUHUIBI, HAXOAUTH (DOPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTMMH BEIUYUHAM;

ONMCHIBATh M3YYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIECTBA U IJIEKTPUUECKHE
ABJIEHUS (IIPOLIECCHI), MCIOJIb3YS (PU3NYECKUE BEITUYMHBI: IJEKTPUUYECKUH 3aps,
AIIEKTPUYECKOE T0JI€, HANPSIKEHHOCTh MOJIA, MOTEHLUAN, PAa3HOCTh IMOTEHIMAJIOB;
IpY OMHUCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICT UCTIONB3YEMBIX BEJIMYUH,
ux OOO3HAUEHUS M EJUHULBI; YKa3biBaThb (POPMYIIbI, CBS3BIBAIOLIME JIAHHYIO
Gu3HYecKyI0 BEIMYMHY C IPYTMMHU BEIHYHHAMU,;

aHAJIM3UPOBATh (PU3MUECKHE MPOLECChl M SBJICHHUS, HCIONb3Yyd (PU3HUECKHE
3aKOHBI W MPUHLHUIBL: 3aKOH BcemupHoro tsarorenus, |, Il u Il 3akonst HeioToHAa,
3aKOH COXPAHEHMsSI MEXaHUYECKOM PHEPruH, 3aKOH COXpPaHEHUsI UMIYJIbCa, TPUHIIUII
CYNEpIO3ULIMA CUJI, TPHUHIMI PaBHONPABUS MHEPUUATBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS BEILECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpenHell KUHETUYECKOM HSHEepruM TEIUIOBOTO JBHKEHHUS MOJIEKYJ C aOCONIOTHOM
TEMIIEpaTypOu, IEPBbII 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHUS JICKTPUUECKOIO



3apsana, 3akoH KynoHa, mpu 3TOM pa3iinyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0
MaTEeMaTU4YeCKOe BEIPAKCHHUE U YCIIOBUS (TPAHUIIBI, 00JIaCTH ) MPUMEHUMOCTH;

OOBSCHITH OCHOBHBIE TIPUHITUIIBI ICUCTBHUS MAIIuH, TPUOOPOB M TEXHUYECCKUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS HUX O€30MaCHOTO HCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HH;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIECIOBAaHWI0 (U3MYECKUX SBICHUH U
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, MPH OTOM
dbopmynrpoBaTh mpodIeMy/3aqady U TUMIOTE3Y Y4eOHOTO 3KCIEPUMEHTa, COOMpaTh
YCTAaHOBKY U3 MPEJJIO)KEHHOT0 000pYyI0BaHUsI, TPOBOAUTH OMBIT U (OPMYIUPOBATH
BBIBOJIBL;

OCYIIIECTBIIATh MPSMbIE U KOCBEHHBIC M3MEpPEHUS (U3MYECKUX BEIUYHH, MPU
OTOM BBIOMPATh ONTHMAIBHBIA CTHOCOO0 HW3MEPEHHMsS] W WCIOJIb30BaTh HW3BECTHBIC
METO/Ibl OIICHKU MOTPEITHOCTEN U3MEPEHUIA;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXAy  (QU3MYECKUMHM  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPAMBIX H3MEPEHHM, TpPU OSTOM KOHCTPYMPOBATh YCTAHOBKY,
(GUKCHPOBaTh PE3yabTAThl MOJYYCHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYUH B BUJIC
TaOJHIl ¥ TPaUKOB, ACJIaTh BHIBOJBI ITO PE3yJIbTaTaM UCCICIOBAHMS;

coOmro/IaTh TMpaBujia OE30MacHOTO TpyJa MpHU MPOBEICHUU HCCICAOBAHUMN B
paMKax y4eOHOro SKCIEpPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKON W TMPOEKTHOM
JEATETPHOCTH C HCIIOIB30BAHUEM W3MEPHUTEIBHBIX YCTPOWCTB W JIaDOPAaTOPHOTO
000pynoBaHUs;

pemaTh pacuETHHIE 3a/1a4u ¢ SIBHO 33JJaHHON (DU3UIECKON MOJIEIBIO, HCTIONB3YS
¢du3nueckre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJladyd BhIOMpATh
(GU3HUECKYIO MOJIENb, BBIICIATh (PU3NUECKUE BEIMYUHBI U (hOPMYIIbl, HEOOXOIUMbIE
st e€ pernieHus, MPOBOIUTh PAcyEThl M OICHWBATH PEATLHOCTH IMOJTYYCHHOTO
3HAYCHUS (PU3NUECKON BETUIMHBL

periaTh KaueCTBEHHBIC 3aJayi: BBICTPAUBATH JIOTHUYECKH HETPOTHBOPECUUBYIO
IIEMOYKY PACCYKJIEHUWA C OMOpOM Ha W3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(dbu3uYeCcKre IBICHUS,

MCIIOJIB30BaTh TIPH PEIICHUH YYEeOHBIX 3a7a4 COBpEMEHHBIE MH(DOpPMAIMOHHBIC
TEXHOJIOTUH JUIsl TIOWCKa, CTPYKTYpUPOBAHUS, WHTEPIPETAIMA W TIPEICTABICHUS
y4eOHOW ¥ HAay4YHO-TIOMYJSAPHON WH(POpMAIUM, TIOJYYCHHOW U3 Pa3IMYHbIX
HMCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH MOTydaeMyto HH(pOpMaIuio;

PUBOJNUTH MPUMEPHI BKIJIaJIa POCCUHUCKUX U 3apyOE KHBIX YUEHBIX-(HU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTUE TEXHUKH
1 TEXHOJIOTUH;

MCIIOJIh30BaTh TEOPETUUECKHUE 3HAHUS MO (PU3MKE B MOBCETHEBHOW KU3HH IS
obOecrieueHrs 0€30MacHOCTH TIPH OOpaIleHUH C TPUOOpaMU M TEXHUYECKUMU



YCTPONCTBAMHU, JUIsl COXPAHEHMS 370POBbS U COOJIOJECHUS HOPM 3KOJOTUYECKOIO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpPYMIE C BBINOJHCHUEM pPA3IMYHBIX CONUAIBHBIX POJICH,
IUTAaHUPOBATh PabOTy TPYMIbl, PAIMOHAIBHO PpACHPENCNsITh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATENLHOCTh B HECTAHJIAPTHBIX CHUTYalUsAX, aJCKBATHO OIICHUBATH
BKJIaJ] KaXKJIOTO U3 YYACTHUKOB IPYIINBI B PEIICHUE pacCMaTPUBAEMOU MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.eds00.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 67
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero H3yYeHUS oOpa3oBaTeJibHbIE

padoThI padoTshI
pecypchl

®du3uka — HayKa 0 IpUpo/Ie.

1 Hayunsie MCT(}),K bl nofHapHIfﬂ 1 bubmorexa HOK

7 8 02.09.2024  https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero MUpa
Ponb 1 mecTo husuku B

5 (hopMUPOBaHUHM COBPEMEHHOM 1 bubnnoreka [JOK
Hay4HOU KapTHUHBI MUpa, B 06.09.2024  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATEIbHOCTH JIFOIeH
MexaHuueckoe TBUKEHHE.

3 OTHOCHUTEIBHOCTh MEXaHUUECKOTO 1 bu6mmoreka [IOK
neuxeHus. [lepemenienue, ckopocTs, 09.09.2024  https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IpsIMOJIMHEWHOE 1 bubnnorexka [JOK
JIBIDKCHHE 13.09.2024  https://m.edsoo.ru/ff0c3620

5 PaBHOycKOpeHHOE IPSIMOIMHENHOE 1 bubnuoreka [IOK
JBUKECHHE 16.09.2024 = https://m.edsoo.ru/ff0c372e

6 CBobOoaHOe nageHue. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO Ta/IEHUS 20.09.2024  https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHHUE.

7 JIBr>keHUEe MaTepualIbHOM TOUKH 110 1 bubmorexa HOK

P 23.09.2024  https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Tpunuun otHOCcuTeNnbHOCTH ["anues. 1 bubnnorexka [JOK
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WuepinaibHbie CHCTEMBI OTCYETA. 27.09.2024  https://m.edsoo.ru/ff0c3be8
[Tepssiii 3akoH HeroTOHA
Macca tena. Cuia. [lpunnun
9 cynepno3uuuu cui. Bropoi 3akox bubmmorexa LHOK
. 30.09.2024  https://m.edsoo.ru/ffoc3bed
HeroToHa s MatepuanbHOM TOUKU

10 Tperuii 3akon Herotona st bubnnoreka HOK
MaTepUAIbHBIX TOUEK 04.10.2024  https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumia

11 Tsokectu. [lepBas kocMuveckas bubmorexa LHOK

07.10.2024  https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 11.10.2024  https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagduumenrt tpenus.

13 Cuna CEHpOTI/IBHeI({bI/Iq:I l'I[_IpI/I ﬂBnieHHH bubmmorexa LIOK

14.10.2024 = https://m.edso0.ru/ffOc3f76
Tena B XKUAKOCTH WM ra3e
[ToctynartensHoe U BpamareiabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmeHnT cuinsl. [1nedo cunsl. YcnoBus 18.10.2024  https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEla
NMnynsc MmaTepralbHONW TOYKH,

15 CHUCTEMBI MaTEPUAIbHBIX TOUEK. bubnuoteka [JOK
Nmmynbce cuitbl. 3aKOH COXpaHEHUs 21.10.2024  https://m.edsoo.ru/ff0c43d6
UMITyNbCa. PeakTuBHOE BHKEHUE
PaGoTta 1 MOIITHOCTH CHITBIL.

16 Kunernueckas sHeprust bubnnorexka [JOK
MaTepuaabHOW TOUkH. Teopema 00 25.10.2024  https://m.edsoo.ru/ff0c4502
W3MEHEHUN KUHETUYECKOW YHEPTUI

17 [ToTenunanbHas 3HEPTHUS. bubnnorexka [JOK
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[ToTenumanpHas SHEPTUs YIPYTro
ne(OpMUPOBAHHOMN MPY>KUHBI.
[ToTenuuanpHas Heprus Tena BOIU3U
ITOBEPXHOCTH 3eMIIU

08.11.2024

https://m.edsoo.ru/ff0c461a

18

19

20

IloTeHnManbHbIe M HEMOTEHIMAIbHEIE
cuiibl. CBA3b paboThHI
HEMOTEHIUAJIBHEIX CHUJI C U3MEHEHHEM
MEXaHWYECKON PHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHU

Jlaboparopuas pabota
«MccnemoBanue CBs3U pabOThI CHIIBI C
HU3MCHEHUEM MEXaHUYECKOW SHEPrHU
TeJla Ha PUMEPEe PACTSIKCHUS
PE3MHOBOTO KIyTa»

KonTponbnas pabora no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

11.11.2024

15.11.2024

18.11.2024

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

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

21

OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
neuxenue. JAudoysus

22.11.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

XapakTtep ABUKEHUA U
B3aUMOJEHCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, )XUIKOCTEH
U TBEPIBIX TEN

Macca monekyin. KonuuectBo
BemiecTBa. [locrosHnas ABoraapo

TemoBoe paBHoBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp

25.11.2024

29.11.2024

02.12.2024
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Henscus

Uneanpueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBaenue MKT 06.12.2024  https://m.edsoo.ru/ffOc4fde
AOcomtoTHas TeMmiepaTypa Kak Mepa

26 CpelHEe KUHETUYECKON SHEPTUn bubnmoreka [JOK
JBUKEHUS MOJIEKYJ. Y paBHEHHE 09.12.2024  https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 13.12.2024
Jlaboparopuas pabota

28 «MccnenoBanre 3aBUCUMOCTH MEXIY
rapamMeTpamMu COCTOSIHUSI 16.12.2024
Pa3peKeHHOTO Ta3a

29 N3onponeccel B MACAIBHOM Ira3e U ux bubnuorexa [IOK
rpaduvecKoe mpeacTaBIeHNe 20.12.2024  https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U

30 cnocoObl €€ n3meHeHnus. KomnuecTso bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHs s 23.12.2024  https://m.edsoo.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO HJICATEHOTO
rasa

31 Buasl Tenonepenaun Bubmorexa ITOK

27.12.2024  https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.

39 KonunuecTBo TennoTsl npu bubnnorexka [JOK
Teruonepenaye. AnnadbaTHbIN 28.12.2024  https://m.edsoo.ru/ff0c5c36
pouecc

33 [TepBbIit 3aKOH TEPMOAMHAMUKH U €TO bubnuotexa [JOK
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NPUMEHEHHE K H301poLieccamMm 10.01.2025  https://m.edsoo.ru/ffOcSefc
HeoOpaTumocTh mporeccoB B
34 npupojie. Bropoii 3akon bubmmorexa [TOK
PHpOJE. BTOP 13.01.2025  https:/m.edsoo.ru/ff0c6230
TEPMOTUHAMUKU
35 [Tpuniun nevicteus u KIIJ TenmoBoi bubmuoreka [JOK
MAIlIWHBI 17.01.2025  https://m.edsoo.ru/ff0c600a
36 K KII
Hwukn Kapuo u ero KIT{ 90.01.2025
37 DKoJIOTUYEeCKHEe TPOOIEMBI
TETUIODHEPTETUKH 24.01.2025
38 Oo6o06maromuit ypok «MosekyispHas bubnnorexa [HOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI 27.01.2025  https://m.edsoo.ru/ff0c6938
KonTponbhas padota no teme
39 «MonexynsipHas ¢puznuka. OCHOBBI bubmorexa LHOK
Y ' 31.01.2025  https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuoreka [IOK
Ucnapenue u kumnenune 03.02.2025  https://m.edsoo.ru/ff0c63b6
AOGCOIOTHAS M OTHOCUTENIbHAS
41 BJIAXXHOCTH BO3ayxa. HachIeHHBIN Bubmorexa ITOK
ap e 07.02.2025  https://m.edsoo.ru/ff0c64d8
1|
TBépnoe teno. Kpucramumueckne u
amop¢HbIe Tena. AHU3OTPOIHS
42 CBOMCTB KpucTauioB. XKujakue bubmorexa HOK
P S 10.02.2025  https://m.edsoo.ru/ff0c65f0
kpuctabl. COBpeMEHHbBIE
MaTepraIbl
bu6mmorexa [IOK
43
YpaBHEHHE TEILIOBOrO banatca 14.02.2025  https://m.edsoo.ru/ff0c6820
44 [InaBneHue U KpuCTaIIU3AIH. bubnuotexa [JOK
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V nenbHas TEIUIOTa IIJIaBICHU. 17.02.2025 | https://m.edsoo.ru/ff0c6708
CyOmumariust
DnexTpu3aus Tel. JINeKTPUISCKUui
45 3apsa. J(Ba BUIa SJEKTPHUIECKUX bubmmorexa [IOK
AR s P 21.02.2025  https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOAHUKH, TUIIEKTPUKU U
46 r[(f)n HOBO,I[HIfKI/I 3a1<£H COXPaHEHUs Bubmorexa LIOK
yip ) P 24.02.2025 @ https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsiia
B3aumoneiicTBue 3aps10B. 3aKoH
47 Kyiona. To4eyHbIl 3IEKTPUUECKUIA Brommozexa [IOK
Y ' P 28.02.2025 @ https://m.edsoo.ru/ff0c6ced
3aps
Hanpsisk€HHOCTB DIIEKTPUYECKOro
48 noss. [IpuHuun cynepno3unuu bubnuorexa [JOK
ANEKTPUIECCKUX moJied. JInHum 03.03.2025  https://m.edsoo.ru/ffOc6df2
HaIpPsHKEHHOCTH
Pabota cuit 2IeKTpOCTaTHIECKOTO
49 noxad. ITorenmuan. PasHocts Bubmiorexa ITOK
i ’ 07.03.2025  https://m.edsoo.ru/ff0c6f00
IMOTEHI[AAIOB
IIpOBOMHUKA M TUDIEKTPUKU B
50 3J'Ip€KT J(l)CTaTI/I‘I;lCKOM nolle Bubmzorexa LIOK
P ) 10.03.2025  https://m.edsoo.ru/ff0c7018
JlsnexkTpudeckast MPOHUIIAEMOCTh
N bubmuorexa [JOK
51 . K
dnekrpoémkocts. Korercarop 14.03.2025 | https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIOCKOTO
52 KOHJIEHCATOpa. DHEPTHU 3apsHKEHHOTO bubmmorexa LIOK
pa. JHep P 17.03.2025  https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
JlabopaTtopHas pabota "M3mepenue
53 .
AIEKTPOEMKOCTH KOHACHcaTopa" 21.03.2025
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54

55

56

57

[IpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAILHOTO
arrapara, CTpyHHOIo nmpuHTEpa.
DJIEKTpOCTaTUYECKAas 3alUTa.
3a3zeMJIeHre IEKTPOIPUOOPOB

DNEeKTpUUECKUN TOK, YCIIOBUS €T0
cymiectBoBaHus. [IoCTOSHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conporunenue. 3akon Oma aJist
y4acTKa [enu

[TocnenoBarenvHOE, MapaIebHOE,
CMEIlIaHHOE COETMHEHUE
npoBoAHHUKOB. JlaboparopHas paboTa
«M3yueHne cMemaHHoOro CoeIMHeHUs
PE3UCTOPOBY

PaboTa 1 MOLTHOCTB IEKTPUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

0.5

04.04.2025

07.04.2025

11.04.2025

14.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

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

58

3axon OMa 11 TOJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne DJIC ucTtounnka ToKa u
€ro BHYTPEHHETO COIIPOTHBIICHUS

0.5

18.04.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAas TPOBONMOCTD TBEPABIX
METaJIJIOB. 3aBUCHMOCTD
COTIPOTHUBIICHUS METAJIJIOB OT
TemnepaTypbl. CBEpXIIPOBOAUMOCTD

21.04.2025

60

61

DNeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TyYKOB

HOJ’IyTIpOBO,Z[HI/IKI/I, HUX COOCTBEHHAs U

25.04.2025

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

npUMecHast MpoBoMMOcTh. CBoiicTBa 28.04.2025  https://m.edsoo.ru/ffOc84ae
p—n-nepexona. [lonynpoBoaHHKOBBIE
PUOOPHI
DNEeKTPUYECKUH TOK B paCTBOPAX H

62 pacriaBax 3J€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPONIUTHYECKAs JUCCOLIUALIMSL. 05.05.2025  https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNeKTPpUYECKHU TOK B razax.

63 CamMOCTOSTeTbHBINA U 1 bubmuorexa [JOK
HECaMOCTOSITEIbHBIN pa3ps/l. 12.05.2025  https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DnexTpuueckue nprudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [IOK
npumenenue. [IpaBuia TeXxHuku 16.05.2025  https://m.edsoo.ru/ffOc86fc
0e30macHOCTH

65 O6o06maromuit ypok 1 bubnmnorexa [JOK
«OJIEKTPOIUHAMUKA» 19.05.2025  https://m.edsoo.ru/ff0c88be
KonrtponbHas pabota no reme
«Qnekrpocraruka. [locTosHHbBIN

66 aNeKTpudecKkuid ToK. Toku B 1 bubnmnorexa [JOK
pasnM4YHBIX cpenax» /Beepoccuiickas 23.05.2025  https://m.edsoo.ru/ffOc8a8a
MpoBepoYHasi paboTa MpH MPOBEACHUN
Ha OyMa)XHOM HOCUTEJe

67 PesepBHblit ypok. KonTponbHas 1 bubnnorexka [JOK
pabota mo Teme "DneKTpoauHamMuKa" 26.05.2025  https://m.edsoo.ru/ffOc8c56

OBUIEE KOJIMYECTBO YACOB I1O 67

[TPO'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes .., byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo

«HpOCBCHICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

https://m.edsoo.ru/ffOc8a8a
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