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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TpeOOBaHMWIl K pe3ybTaTaM
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX 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
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbI Mupa oOydaromuxcs 10 kiaccoB mpu 00ydeHUU
uxX (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma 1o ¢usuke cooTBercTByeT TpeboBanusim @OI'OC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIETSAIOTCS OCHOBHBIE LIE€IM U3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOUIEero
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IJITAHUPYEMbIE pPe3yJIbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e coziepkaHue yueoHoro npeaMera «dusnka» mo rojgaM o0yueHusl.

®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 GU3HKH — CHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U 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-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAX UACH, KOTOpPbIE MOXHO paccMaTpHBaTh KakK IPUHLHUIBI €ro
MTOCTPOCHMUS.



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

Hoesn ecenepanuzayuu. B COOTBETCTBUHM ¢ HeW MaTepuan Kypca (QU3UKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEJACTAaBICHUSAX O NPUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIICHKH, OCYIIECTBJISETCS y4YaCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO 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 (PU3UYECKON MOJIEIIbIO, MO3BOJISIIOIINE TPUMEHSITh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETpUpYys 3HAHUS W3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/ad MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOJENIU JI CUTYallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YpOBHE CpeIHEro 00111ero 00pa3oBaHus TOJKEH U3Y4YaThCs B YCIOBU X
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (U3HKE YUCHHUECKHX MPAKTHUECKUX padO0T M JIEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICIOBAHMSI  M3y4YaeMbIX  SIBIIEHHH ©  TPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydJamImuXcs. TeMaTHYeCKHe KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI 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 popMHUpOBaHUE WHTEpPECAa W CTPEMJICHHS OOyYAOIIMXCSI K HAyIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHE TIPEJCTABICHUI O HAYYHOM METOJC IMO3HAHUSA M (POpMHUpPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

o popMHUpOBaHNE HAYYHOTO MUPOBO33PCHUS KaK pe3ysIbTaTa M3y4YCHHs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e popMUpOBaHHE YMEHUW OOBSICHATH SIBJICHUS C  HMCIOJIb30BAaHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e popMHUpOBaHUE TPEACTABICHHA O POJM (PU3UKU JUISI PA3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e IPUOOPETEHNE CUCTEMBI 3HAHUM 00 00X (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H 3JI€MEHTHI aCTPOPHU3UKU;

e popMUpOBaHHME YMEHUW TPUMEHATh TEOPETHUECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B MPUPOAEC U IS NPUHATHUA
IIPAKTUYECKUX PELICHUM B IOBCEIHEBHOM KU3HU;

¢ OCBOCHHE CIOCOOOB pEHIeHUs pPa3jIu4HbIX 3aJad C SBHO 3aJJaHHOM
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NIecKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJ1a4H;

e IOHUMaHHE (PU3NYECKMX OCHOB U MPHUHIMIIOB JCHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHHUS Ha OKPY>KAIOIIYIO
cpeny;

* OBJIAJICHUE METOJaMH CaMOCTOSITEJIBHOTO IUIAHUPOBAaHHS M IPOBEACHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHUE YCJIIOBHM [JIsl pa3BUTUA YMEHUM NPOEKTHO-HUCCIEA0BATENIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemplii B mporpamMMe 1o (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHJOBAHHBIM, YUWTENb JEJaeT BBIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH 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
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MPOCKIMM Ha OCH CUCTEMbl KOOPAUHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBobogHOe nageHne. Y CKOpeHHe CBOOOTHOTO MaACHUS.

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

TexHuyeckue yCTPONCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUIOMETP,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

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

HaGnronenne aBwkeHUs 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 ONPEICICHNUS 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 Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI. MaTEpUAIIbHOMN TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUs U cuiia TpeHus nokosi. KoadduiumeHT 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.

TexHn4eckrue yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: MOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. 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 TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHod — npyxkuHbl.  [loTeHuManpHas  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.

TexHn4eckue yCTpOWCTBA U IMPAKTUUYECKOE NMPUMEHEHHE: BOILOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECHUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojenei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHUE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnpiThl 110 U 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 COCTOSIHUS HMICAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

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

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTPaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHHUE. Y IeJIbHAas TEIUIOEMKOCTh 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. HeoOpatuMoCcTh PO1IECCOB B IPUPOJIE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOTO BO3/AyXa, HarpeBanue 3¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacellieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeabHas TerioTa miaBjienus. Cyoaumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3mMepeHne OTHOCUTENBHOU BIAKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzauus Tel. OJEKTpUYeCcKUuil 3apsn. JlBa BHIa 3IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodyedHbIl 3JIEKTpUUECKUAN 3apsil.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHUMKM UM AMAJNIEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTpOCTaTHUECKash 3allluTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon Oma 71 yyacTKa LETH.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJIBMKYIIIAasi CUjla U BHYTPEHHEE COINPOTHBIICHHUE HCTOYHMKA TOKAa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MTyUYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECaMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH THUO,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

N3yuenue kypca ¢gusuku 0a3oBoro ypoBHs B 10 kjacce ocCyIIecTBIsIETCS ¢
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (hakT, runores3a, (Qu3nMyeckas BEIUUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

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

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenune yueOHOTrO mpeamera «Pu3nkay Ha ypoOBHE cpeaHero oOmero oopasoBanus (6a30BbIM ypOBEHB) TOJDKHO
00EeCTICUNTh JOCTHKCHHE CIICIYIOIINX JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUSI yueOHOro npeameta «Dusnka» AOIKHBI OTPaKaTb TOTOBHOCTh U CIIOCOOHOCTh
oOydJaromuxcsi PyKOBOJCTBOBAThCA CHOPMUPOBAHHOW BHYTPEHHEW IMMO3MIIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlMH, TO3WTUBHBIX BHYTPEHHHMX YOEXKJICHHH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO
o0IIecTBa, PACIIMPECHHUE JKM3HCHHOTO OIbITa W ONbITA JCATEILHOCTH B IPOIECCE peaau3allid OCHOBHBIX HalpaBJICHUI
BOCITUTATEJIbHOM JICSTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3HUIIMK O0YYaOIIErocs KaK aKTHBHOTO U OTBETCTBEHHOT'O YJI€HA POCCHHCKOTO
00I11eCTBA;

MPUHATHE TPATUIIMOHHBIX 00IIIEUETIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEJIbHOCTh B HWHTEpecax TIpaxAaHCKOro OOIIecTBa, Y4yacTBOBaTh B
caMOympaBJ€HUU B 00pa30oBaTeIbHON OpraHu3aIuu;

YMEHHE B3aMMOJICCTBOBATH C COIIMAIBHBIMU HHCTUTYTAMH B COOTBETCTBHH C X (PYHKIIUSIMHU U Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpPMHPOBAHHOCTH POCCUNUCKON IPAKIAHCKON UIACHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCYAApCTBEHHBIM CHMBOJIaM, TOCTIDKCHHSIM POCCUMCKUX YUYEHBIX B 001acTH (U3HKU U
TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;



CIIOCOOHOCTh  OICHMBATh CHUTYaI[MI0 M NPHHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTHPYSCh Ha MOpPAaIbHO-
HPaBCTBEHHBIC HOPMbI U IICHHOCTH, B TOM YHUCIIE B ICATCIILHOCTH YIEHOTO;

OCO3HaHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOHYUBOTO Oy IyIIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

3CTETHYECKOE OTHOIICHHUE K MUPY, BKIIFOUast 3CTETHKY Hay4YHOT'O TBOPYECTBA, PUCYIIET0 (GU3HUCCKON HAyKe;

5) TPpy10BOr0 BOCIIMTAHHUSI:

HHTEPEC K PA3IUYHBIM cepaM IpodecCHOHATBHOMN AEITEIBHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PM3UKONW M TEXHUKOM,
yYMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oy yIeH MpodheccHu U peaan30BbIBaTh COOCTBCHHBIC )KU3HECHHBIC TJIaHbI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH (DU3HUKU Ha MPOTKCHUN BCCH KU3HHU;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

chOpPMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, 0CO3HAHKE TJI00aIBHOTO XapaKTepa IKOJOTHIeCKUX MpodeM;

IUTAHUPOBAHKME M OCYIICCTBICHHE ACHCTBUI B OKPY)KAIOIICH Cpejic Ha OCHOBE 3HAHMS IIEJCH YCTOWYMBOTO Pa3BUTHSI
YeJIOBEUCCTBA;

pacIIupeHue OmbITa ISATSILHOCTH KOJIOTHYSCKON HAPABICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUH 110 (DU3HUKE;

7) HEHHOCTH HAYYHOI'O MO3HAHUS

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (PH3MUCCKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOM IEATEILHOCTH, TOTOBHOCTh B MPOIECCE M3YUEHHS (PH3MKH OCYIICCTBIIATH IPOCKTHYIO
U MCCJICIOBATEIbCKYIO JACSITEIbHOCTh HHAMBHIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble JJornueckue aelicTBUA:
CaMOCTOSITENILHO (hOPMYJIMPOBATH U aKTyaJU3UPOBaTh MPoOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEICIIATh LENU IEATEIILHOCTH, 3aJ1aBaTh NapaMETPbl U KPUTEPUH UX JOCTHKEHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH ¥ IIPOTHBOPEUHS B PACCMaTPHUBACMBbIX (PU3HUCCKUX SBIICHHSX;



pa3pabaThiBaTh IUTAH PEIICHHUS TPOOJEMBI C y4ETOM aHaln3a MMEIONIUXCS MaTepUajbHBIX M HEMaTEPHAIBHBIX
peCypcoB;

BHOCUTH KOPPEKTUBBI B JEATECIBHOCTb, OILICHUBAaTh COOTBETCTBUE pE3YJIbTATOB LEISAM, OLEHHUBATH PHUCKHU
MOCJICACTBUM I€ATEILHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BHUPTYaJbHOTO W KOMOHWHHUPOBAHHOTO
B3aHUMOJICHCTBHUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHA PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble nccienoBare/bCKue 1eiCTBUA.

BJIaJIETh HAYYHON TEPMHUHOJIOTUEH, KITFOUEBBIMH IMMOHITUAMU M METOIaMH (PU3UUECKOU HAYKH;

BJIaJIeTh HaBBIKAMHU Y4e€OHO-HCCIE0BATEIBLCKON U MPOEKTHON JEATeIbHOCTH B 00JacTH (DU3UKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pelieHus 3ajad  (U3UYECKOr0o COJEpkKaHUs, MNPUMEHEHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS;

BJIQJICTh BHJAMHU JCATEILHOCTH II0 TOJYYCHHIO HOBOTO 3HAHMS, €ro HWHTEpHpeTaluy, IpeoOpa3oBaHUIO H
MIPUMEHECHUIO B PAa3IMYHBIX YUCOHBIX CUTYAIUAX, B TOM YHUCJIE IIPHU CO3JaHUN YICOHBIX IPOCKTOB B 00JaCTH (PU3UKHU;

BBISIBJISITh IPUUYUHHO-CIIC/ICTBEHHBIE CBSI3W U aKTYaJlM3UPOBATh 3aJ1auy, BBIJIBUTATh TUTIOTE3Y €€ pelICHUs], HAXOAUTh
apryMEHTBHI JUIs1 TOKA3aTENbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS,

AHAJIM3UPOBATH TOJYYEHHBIE B XOJE PEHICHUS 3aJa4d PE3YyJbTaThl, KPUTHUYECKU OLECHUBATH WX JOCTOBEPHOCT,
MIPOTHO3UPOBATHh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (POPMYJIHUPOBATh COOCTBEHHBIC 3a7a4M B 0Opa30BaTEIBHOMN JEATEILHOCTH, B TOM YHCIIE NMPU HW3yYCHUH
busuKy;

JlaBaTh OILIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh TPUOOPETEHHBIN OIBIT;

yMETb MEPEHOCHUTH 3HaHUS IO (PU3UKE B TIPAKTHUECKYIO 001aCTh )KU3HEACATEILHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIE UJIEHU, MIPEIJIaraTh OPUTMHAJIBHbBIC IMOJIXO/bI U PEIICHHUS;

CTaBUTh NMPOOJIEMBI U 3aJ1a4uH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaunmeii:



BJIAJICTh HaBBIKAMH IOJIYYCHUS WHGOPMAIUU (PU3UIECKOrO0 COJEPKaHWS U3 KMCTOYHHKOB pPa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIISATh MOWCK, aHAIN3, CHCTEMATH3aIUI0 U HHTEPIPETAINi0 HH(OOPMAIMK Pa3IUIHBIX BHJIOB U
dbop™m mpeacTaBICHUS;

OLICHMBATh JJOCTOBEPHOCTH HH()OPMAITHUH;

UCIIOJIB30BaTh CPEICTBA HMHGOPMAIIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpPEeOOBaHHMI 3PrOHOMHKH, TEXHHKH OC30ITaCHOCTH,
TUTHCHBI, PECYPCOCOCPEKCHHMSI, TPABOBBIX M ATUYCCKUX HOPM, HOPM HH(DOPMAIIMOHHOW OE30IMacHOCTH;

CO3/1aBaTh TEKCThI (U3MYECKOTO COJMCP)KAHUS B Pa3IUYHBIX (opMarax ¢ y4éTOM HasHaueHUS HHDOpMAIHUHA |
IIEJICBO ayTUTOPUH, BEIOMpAsi ONITUMAaIbHYIO0 (POpPMY IIPEICTABICHHS U BU3YaTH3AITHH.

KoMMyHuKAaTHBHBbIE YHHBePcaJIbHble YueOHbIe JeliCTBUS:

OCYILIECTBIIAThH OOIIEHNE HA YpOKax (PM3UKHU U BO BHE-YPOUHOU JAESTENbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(QIUKTHBIX CUTYallMil U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO M JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHMMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHON pabOTHI,

BBIOMpATh TEMATHUKY U METOJBI COBMECTHBIX JCUCTBUHN C YyU4ETOM OOIIMX MHTEPECOB M BOZMOXKHOCTEH KaKJIOTO YJieHa
KOJUJIEKTUBA;

OPUHUMATh 1I€JIM COBMECTHOM JEsTEeNIbHOCTH, OPTaHU30BbIBATh U KOOPAMHHUPOBATH JEHCTBUS MO €€ JOCTHKECHHUIO:
COCTaBIISITh IUIAH JEHCTBHM, paclpeieNiaTh Poidu C y4€TOM MHEHUN y4aCTHUKOB, OOCYXKIAaTh Pe3yNbTaThl COBMECTHOM
paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJaJa M KaXJIOr0 y4acTHHKA KOMAaHIbl B OOIIMH pe3yapTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

npejjiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UACH C TIO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPAaTErMUECKOe TIOBEJCHUE B PAa3NUYHBIX CHUTyalHsIX, MPOSBISATH TBOPYECTBO H
BOOOpaKEeHUE, OBITh HHUITUATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS



Camoopranusanms:

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATEIbHYIO NEATEIHHOCTh B 00JIACTH (PU3UKU M ACTPOHOMHH, BBISBISTH
po0JieMbl, CTaBUTh U GOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEIIHO COCTABJIATH IUIAH PEIICHUs PACUETHBIX M KAYECTBEHHBIX 3a]a4, IUIAH BBIIIOJIHEHUS MPAKTHUYECKON
paboThI ¢ YUETOM UMEIOLUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPENNIOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclIMpATh paAMKH Y4EOHOIO MPEeAMETA HA OCHOBE JIMYHBIX NMPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh ()OPMHUPOBAHUIO W MPOSBICHUIO SPYAMLMHM B 001acTU (PU3MKH, NOCTOSHHO IOBBIIATH CBOM
00pa3oBaTeNIbHBIN U KYJIbTYpPHBII YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBHbIN HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTaTOB
LENAM;

BJIAJCTh HABBIKAMU MO3HABATENBHON pe(IeKCMH Kak OCO3HAaHUS COBEPILIAEMBIX JEHCTBUA W MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCITIOJIB30BaTh NPUEMBI pe(IeKCUHU TSl OLUEHKH CUTYallly, BIOOpA BEPHOTO PEUICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTUX IPH aHAIM3€E PE3YNIbTATOB JIE€ATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pPIYMEHTHI IPYTUX NPH aHAJIM3€E PE3yIbTaTOB ACSITEIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKH.

B npouiecce 1ocTHKEHHS IMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI 110 (PU3UKE 711 YPOBHS CPEIHETO OOIIEeTOo
oOpa3oBaHMsl y 00yUYaIOUIMXCs COBEPIICHCTBYETCS YMOLIMOHAIBHBIN HHTEUIEKT, IPEANoaraloui chopMUpOBAaHHOCTS:

CaMOCO3HAHUs, BKJIIOYAIOLIETO CIOCOOHOCTh MOHUMAaTh CBOE IMOLIMOHAIBHOE COCTOSHUE, BUAETH HAINPABICHMS
pa3BUTHS COOCTBEHHOW AMOIIMOHANILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;



CaMOPETYJIUPOBAHUSI, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEICHUE,
CIIOCOOHOCTBH aJIalITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHHSIM U TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKIIOYAIOIICH CTPEMJICHUE K JIOCTUXKEHUIO LIEJU U yCHeXy, ONTUMU3M, HHUIIUATUBHOCTD,
yMEHUE JACHCTBOBATH UCXO/ISl U3 CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHMMAaTh 53MOLMOHATBHOE COCTOSIHME JIPYTUX, YYUTHIBaTh €ro Mpu
OCYILIECTBICHUH OOILEHUs, CIOCOOHOCTh K COYYBCTBHIO M COMIEPEKNBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAWBATH OTHOIICHUS C JIPYTUMHU JIOABMHU, 3a00THTHCS,
MPOSIBJISITH HHTEPEC U pa3peiiaTb KOHQIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kJacce TmpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
c(hOpMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (PU3UKHU B (POPMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI MUpPA, B
Pa3BUTHUH COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOMN AEATEIHLHOCTHU JIIOACH;

YYUTBIBATh TPAHMIIBI IPUMECHEHUS M3YUCHHBIX (PU3MUECKUX MOJIeiel: MaTepralibHas TOYKa, HHEepIIUaJbHAs CHCTEMa
oTcuéTa, aOCOJNIOTHO TBEPIOE TEIO0, MACATBHBIN Ta3, MOJEIH CTPOCHHS Ta30B, KHIAKOCTEH M TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacro3HaBath (pusznueckue siBaeHUs (MPOIIECChl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISIPHO-
KMHETUYECKOM TEOPUM CTPOCHHUS BEIIECTBA M JJICKTPOJMHAMHUKU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE
JIBM)KEHHUE, CBOOOIHOE MMAJICHUE TEJ, IBMYKCHUE 110 OKPY>KHOCTH, HHEPITUS, B3auMoieicTBUE Te, MU dy3usi, OpOyHOBCKOE
JBIDKCHUE, CTPOCHUE KUJIKOCTEH U TBEPIBIX TeJ, U3MEHEHHE O0BhEMA Tel MPU HarpeBaHUU (OXJIAKIECHHUH), TEIJIOBOE
paBHOBeECHEe, HCMApEeHHE, KOHJEHCAIMs, IUIaBJIEHUE, KPUCTA/UIM3allUsl, KUICHHUE, BJAXXHOCTb BO3/yXa, IIOBBIIICHHUE
JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYE, CBSI3b MEXKIY MapaMeTpaMH COCTOSHUS raza B M30IPOIECCax,
AJIEKTPU3AIUSA TEJI, B3AMMOJCHCTBUE 3aPsJIOB;

OMKCHIBATh MEXAHWYECKOE [BIDKEHUE, HCTOJb3yd (U3MYECKHUE BEIMYMHBI: KOOpJWHATA, IyTh, IMEpEMEIIEHUE,
CKOPOCTh, YCKOPEHHE, Macca Teja, CUJia, UMITYJIbC TeJla, KHHETUYECKasi SHEPIusl, MOTeHINaIbHas YHEPTUsI, MEXaHUUeCKas



paboTa, MexaHMYECKasi MOITHOCTh; TIPU OMHCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKHUI CMBICI MCIOJB3YEMBIX BEJIHUMH,
uX O00O03HAUeHUS W €AMHHULIBI, HAaXOAUTh (OPMYIIbI, CBS3BIBAIONINE JAaHHYIO (U3WYECKYIO0 BEIMUMHY C JPYTHMH
BEJIMYMHAMU;

OIMCHIBATh N3YUEHHBIE TEIUIOBBIC CBOMCTBA TEJ U TEILIOBBIC SIBICHUS, UCIONIb3YS (PU3MUYECKIE BEJIMUUHBI: T1aBICHUE
rasa, TemrepaTypa, CpeaHsIs KHHETHYECKasi PHEPTUs XaOTHUECKOTO JBWKEHHS MOJIEKYJ, CPeIHEKBaJApaTHYHAs CKOPOCTh
MOJICKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, padbora raza, Kod(QQGUIUEHT MOJE3HOTO ACHCTBUS TEIIOBOTO
JBUTATENS; TPU ONUCAHUU TMPABUIBHO TPAKTOBATh (PM3MUYECKUN CMBICH HCIOJIb3YEMbIX BEJIMUYWH, UX O0O3HAUEHUs |
€IMHULIbI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOLIUE JAHHYIO (PU3NUYECKYIO BEJIMUYUHY C APYTUMU BEIUUMUHAM;

OINKCHIBaTh M3yUEHHBIE 3JEKTPUUECKHUE CBOMCTBA BEUIECTBA M 3JICKTPUUECKUE SBJICHUS (IPOLECCHI), HCIONb3Ys
¢u3znyecKkue BEIMYMHBL BJIEKTPUUYECKUN 3apsifl, AJIEKTPUUYECKOE I0Jie, HANpsKEHHOCTh MOJIA, MOTEHLHUal, Pa3HOCThb
MOTEHIIMAJIOB; TIPU ONMKUCAHUU MPABWIHHO TPAKTOBATh (PU3MUECKHII CMBICT MCHOJB3YEMBIX BEIMYHH, UX 0003HAYCHUS H
€IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUYNHY C IPYTUMHU BEIMYUHAMH;

aHaAJIM3UPOBATh (PUZNUYECKUE MPOIIECCHI U SBJICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBI U MIPUHIIMUIIBI: 3aKOH BCEMUPHOTO
tarorenus, |, 1l u Il 3akonpl HploTOHA, 3aKOH COXpaHEHHsS MEXaHMYECKOH SHEpruu, 3aKOH COXpaHEHMsI HMMITYJIbCa,
NPUHIIUAT CYTEPHO3UIMN CHJI, TIPUHIIUIT PABHOIPABUS WHEPLHUATIBHBIX CHCTEM OTCU&Ta, MOJEKYJISIPHO-KUHETHUECKYIO
TEOPHUIO CTPOSHUS BEIIECTBA, TA30BbIC 3aKOHBI, CBSI3b CPEIHEH KMHETUYECKOW YHEPTHH TEIJIOBOTO JABMKCHHSI MOJIEKYT C
aOCOIIOTHON TeMIIepaTypoH, MEPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHHsI ICKTPUUYECKOTO 3apsia, 3akoH KyroHa,
OpU 3TOM pa3InyaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKEHHE U YCIOBHS (IpaHULBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPHUHIHUIBI ACHCTBHUS MAIllWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inuyarh YCIOBHUS HUX
0€3011acHOTO MCIIOJIb30BAHUS B IOBCEAHEBHOM KU3HH;

BBITMOJHATh 3KCIEPUMEHTHI MO0 MCCIEAO0BAaHUIO (PU3MUECKHUX SIBJCHUM M MPOLIECCOB C HCIIOJIIb30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEPEHM, MpH 3TOM (OpMYyIUpOBaTh MpoOIeMy/3aJady U TUIOTE3y Y4eOHOro SKCIEpUMEHTa, cOOMpaTh
YCTaHOBKY U3 IPEJI0AKEHHOT0 000pyA0BaHNUS, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBL;

OCYIIIECTBIAThH MPSMBIE U KOCBEHHBIE M3MEPEHUST (PU3NUECCKUX BEIMYWH, IIPH STOM BHIOMpATh OMTUMAIBHBIA CIIOCO0
U3MEPEHHS U UCIIOJIb30BaTh N3BECTHHIE METObI OLIEHKH MOTPEIIHOCTEH N3MEpEHUH;



UCCJIEI0BATh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMYMHAMHU C WCIOJIB30BAHUEM IPSIMBIX U3MEPEHUH, NMPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, PUKCUPOBATH PE3yIbTAThl MOJIYUYEHHOMN 3aBUCUMOCTH (PU3MUECKHUX BEJIMUYMH B BUJIE TAOIUI] U
rpaduKoB, JenaTh BEIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

coOnoaTh mnpaBuia OE€30MACHOTO TpyJa IMpU HPOBEACHUM HCCIEIOBAHMW B paMKax ydyeOHOro 3KCIEpUMEHTa,
y4e0HO-UCCIIEIOBATENLCKOM M MPOEKTHOM JAESITENBHOCTH C  MCHOJIb30BAHUEM M3MEPUTEIBHBIX YCTPONCTB H
1a00paTOPHOTO 000PYAOBAHUS;

pemath pacy€THBIC 3a7a4d C SIBHO 33/IaHHON (PU3UYECKON MOJAENBIO, UCTIOIb3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBL,
Ha OCHOBE aHajM3a yCIOBHUS 3aJayd BbIOMPAaTh (PU3NYECKYIO MOJIEb, BBIACIATh (PU3NUYECKUE BEIUYMUHBI U (HOPMYIIBI,
HEOOXOJUMbIEe IJisi €€ pElIeHUs,, MPOBOAUTH Pacu€Thl U OLEHUBATh PEAIBHOCTh IOJIYYEHHOI'O 3HAUY€HHUS (U3NYECKOU
BEJINYUHBL;

pelaTh Ka4eCTBEHHBIE 3aJa4i: BBICTPAMBATH JIOTUYECKH HENPOTUBOPEUYMBYIO LEMOYKY PACCYKICHHUM C OIOPOM HA
U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SIBJICHMUS;

UCIOJIB30BaTh IPU PELICHUH Y4YeOHBIX 3a/1ad COBPEMEHHblE HH(POPMAIMOHHBIE TEXHOJOTUU JUIs IOMCKAa,
CTPYKTYpPUPOBaHHUS, UHTEPIPETALNN U NPEICTaBICHUS y4eOHOM M Hay4yHO-TOMYJIIPHOM HH(OpMAalMM, MOTyYEHHOU U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTYYaeMYI0 HH(OPMAIHIO;

NPUBOAUTh TPHUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-(PU3MKOB B pPA3BUTHE HAYKH, OOBICHEHHE
IIPOLIECCOB OKPY>KAIOILIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKHE 3HaHUS MO (PU3MKE B MOBCEIHEBHOM XHU3HU Ul oOecriedyeHuss 0e30MacHOCTH IpH
oOpallleHu ¢ MNpudbopaMM U TEXHUYECKUMHU YCTPOWCTBAMH, JMJIi COXPAHEHUS 3/I0pOBbS U COOIIOACHUS HOPM
HKOJIOTUYECKOTO TIOBENCHUS B OKPYXKAIOLIEN CPELE;

paboTarh B Ipymine ¢ BBHIMOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IMIaHUPOBATh padOTy TPYyMIbl, pallMOHAIBHO
pacnpenenatb o0f3aHHOCTH U IJIAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYallUsAX, aJIEKBaTHO OLIEHMBATh BKJIAJ
Ka)KJ0r0 U3 YYaCTHUKOB TPYTIIHI B pELICHHE pacCMaTpUBaEMO MPoOIeMBbl.
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PaBHOYCKOpEeHHOE MTPSAMOTMHEHHOE §11*-14* bubmiorexa LOK
5 1 19.09.2023 ’ https://m.edsoo.ru/ff
JIBIKEHUE .09. sapaHns EM3 0c37%6
cTp.33,46%,54



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

*

CBobGonHOe masieHne. Y cKopeHue

§13, ctp.54
Nel,2

bu6mmoreka [IOK

6 https://m.edsoo.ru/ff
CBOOOTHOTO TaICHUS 21.09.2023 0c39¢e
§ 15,16,
§17*,48*-50*
KpuBosnnHeliHOE ABUXKEHUE. bubmmoreka [JOK
7 JIBM>KeHHE MaTEepPUAIbHOM TOYKH 10 3apaHuA EMS https://m.edsoo.ru/ff
26.09.2023 61 158*
OKPYKHOCTH p.od, /3 Oc3ada
afaum cTp.63
Nel,2
[IpyHIMIT OTHOCUTEIBHOCTH 518,26 bubnuorexa [IOK
8 lanunes. UnepunanbHble CHCTEMBI 98.00.2023  3aAaHua EM https://m.edsoo.ru/ff
orcuera. IlepBriii 3akon HeroTOHA .73 Oc3be8
Macca tena. Cuna. [lpunmun §19,21,22, bubnnoreka [JOK
9 CYIepro3uImy cui1. Bropoii 3akoH ctp-34Nel.2  pins://m.edsoo.ru/ff
. 03.10.2023
Hprorona 11 MarepuanbHOU TOUKH 0c3be8
. §24 bubnuoteka [JOK
Tperuit 3axkoH HerotoHa s
10 https://m.edsoo.ru/ff
MaTepUaIbHBIX TOYEK 05.10.2023
0c3be8
3akoH BceMupHoro taroreHus. Cumna §27,28,31, bubnuoreka [IOK
11 TsKecTH. [lepBasg kocMudeckas ctp.104 Nel,2 https://m.edsoo.ru/ff
10.10.2023
CKOpOCTH 0c3d00
§34; §35*
12 Cuna ynpyroctu. 3akoH ['yka. Bec 536?7/10%;(21 HO/I:f
Tena 12.10.2023  3amakmn EM3 e TN.EC500- I

cTp.109

0c3el8



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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Cuna tpenus. Koapdumment
Tpenust. Cuiia COnpoTHBIICHUS TIPH

§36; §37*

bu6mmoreka [IOK

13 Er https://m.edsoo.ru/ff
NBIKEHUU TEJIA B KUIKOCTH WA 17.10.2023  @AaHVA .
cTp.117,122* 0c3f76
rase
[TocrynarenbHOE U BpaniaTeabHOE §48-51
. bu6mmoreka [IOK
JBUKEHUE a0COIIOTHO TBEPAOTO
14 3agaHua EM https://m.edsoo.ru/ff
terna. MoMeHT cuibl. [1medo cunbl 19.10.2023
3 CTp.169 Oc41a6
VYcioBusi paBHOBECHS TBEPIOTO TEa
NMnynsc MmaTepuabHONM TOYKH, §38
bubmuorexa [JOK
CUCTEMBI MaTePUATBHBIX TOYCK.
15 3agaumn Nel-4 https://m.edsoo.ru/ff
Nmnynbe cuiibl. 3aKOH COXpaHEHUs 24.10.2023
cTp.129 0c43d6
UMITyJbCa. PeakTHBHOE MBUKEHHE
PaboTta 1 MOIIHOCTH CHIIBL. §40-41,; §42*
3 bubmuorexa [JOK
16 Kunernueckast sHeprust 3apaHuA EM httos://m.edsoo.ru/ff
MmarepuaibHOi Touku. Teopema 00 26.10.2023  ctp.134,139%, 0c 4562 ' '
M3MCHEHHH KHHETUYECKON SHEPTUn 145
ITorenumanbHas SHEpIUs. §44cTp.154
[MoTeHnManbHast SHEPTHS YIIPYTO Nel,2 bubaunorexka [IOK
17 e(hOpMHUPOBAHHOM MPYKHHEL. https://m.edsoo.ru/ff
AehopMip Py 07.11.2023 .
[ToreHmanpHas 3Heprus Tena Oc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
IloTeHnmanbHEIC B §46 cTp.154
HEMoTeHIManbHbIe CHIbL. CBS3b Ne3,4
bu6nmoreka [JOK
paboThI HEMOTCHIIUATBHBIX CHII C
18 . https://m.edsoo.ru/ff
H3MEHEHNEM MEXaHHYECKON 09.11.2023 0cA78C
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUsI MEXaHUYECKOUW YHEPTUU
19 JlabopaTopHas pabota §38-47;
«HccnenoBanue CBsI3M PabOTHI CHITBI 14.11.2023 NMOBTOPWUT;



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
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https://m.edsoo.ru/ff0c478c
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C U3MEHEHNEM MEXAHUYECKOU
SHEpIruu Tejla Ha MPUMEpe
pacTsHKEHUS PE3UHOBOTO JKI'yTa»

3aga4ymn Nel-4
cTp.154

NnoAroToBKa K

K/p Ne2
MosTopUTL
Tembl
KontponbHas paboTa mo teme «Huramuka. bubnmoreka [JOK
20 «Kunemaruka. Jlunamuka. 3aKOHbI 3aKoHbl https://m.edsoo.ru/ff
16.11.2023  coxpaHeHus B 0
COXPAHCHHS B MECXaHHKE» c4b74
MeXaHMKe»
OCHOBHBIE ITOJI0KEHUSI §53,54, EMN
. bubmuorexa [JOK
MOJICKYJIIPHO-KHHETUYECKOU cTp.184
21 https://m.edsoo.ru/ff
Teopuu. bpoyHOBCKOE ABMKEHHUE. 21.11.2023 0cAdc?
Hudpdysus
XapakTtep ABUKEHUSA U §56,57,
29 B3aNMMOJIECHCTBHS YaCTHI] BEIIECTBA. cTp.194 334
Monenu cTpoeHus ra3os, 23.11.2023 Ne3,4
KHUJIKOCTEH U TBEPIBIX TEI
§53(2 yacTb);
§54*
93 Macca monekyn. Konuuecto
Bemiecta. [locTostHHas ABoraapo 28.11.2023 sapaHns EM3
cTp.181*
§59,60;
TemuoBoe paBHOBECHE. §61*,62*
24 Temneparypa u e€ u3MepeHue.
patyp P 30.11.2023

[IIxana remneparyp Llenscus

3agaHunAa EMN
cTp.203,



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

WUneansusiii raz 8 MKT. OcHoBHOE

3agaum Nel1-4
cTp.208

§57; §58*

3agaHunAa EMN

bu6mmoreka [IOK

25 AIm. .
ypasHerne MKT 05.12.2023  C€Tp.192 g“j’: d’ fm.edso0.ruftf
3agaum Nel-4 Jeatde
cTp.194
AOcomroTHas TeMIiepaTypa Kak Mepa §59,60; §63
. . bubmuorexa [JOK
CpeIHel KHHETHYECKON YHEPTHH
26 3apaHua EM https://m.edsoo.ru/ff
JBUKEHUS MOJIEKYJ. Y paBHEHHE 07.12.2023
. ctp.211 Oc51le
MewnpeneeBa-Knaneiipona
§65
27 3akoH JlanmpToHa. ["a30BbIC 3aKOHBI 12120023 3agaHua EMd
cTp.220
JlaboparopHnast pabota NOBTOPUTb
«MccneqoBanne 3aBUCUMOCTH Nn.57-65
28
MEXy NapaMeTpaMu COCTOSTHHS 14.12.2023
pa3peKeHHOTO Ta3ay
" I1.67, bubnuotexa [JOK
30MPOLIECCHI B UEATLHOM Tase 1
29 ctp223Nel,2 https://m.edsoo.ru/ff
uX rpauueckoe MpeacTaBIeHue 19.12.2023
0c570e
Bnytpennss sHeprus §73,74,875*
TEPMOJTMHAMUYECKONU CUCTEMBI U
. 3apaHma EM bubmuorexa [JOK
30 CMIOCOORI €€ H3MEHEHIL. cTp.245,250%;  https://m.edsoo.ru/ff
KonuuecTBo TemnoTs! u padora. 21.12.2023 P-22> ’ o '
3agaum Nel-3 0c5952
BHyTpeHHsIs SHEpTHs 0JTHOATOMHOTO
cTp.250
UJIeaIbHOTO Ta3a
31 Buns!l Tenonepenaun [ToBTopenne  bubmuoteka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

26.12.2023  xypca 8 https://m.edsoo.ru/ff
Kiacca 0c5c36
§76; §77*
VYnenbHas TEMIIOEMKOCTH BEIIECTRA. sananus EM bubnmoreka [JOK
32 KonunuecTBo TemnoTsl npu . https://m.edsoo.ru/ff
P 28.12.2023  CTP.256%; oo
Terionepenaye. 3agaun No4-7 CoC
cTp.256
§78, §79
[lepBblii 3aKOH TEPMOAMHAMUKY U 3apaHuA EM3 bubmorexa [JOK
33 c10.259 262 https://m.edsoo.ru/ff
€ro MprUMEHEHUE K U30MpoIieccaM P.£23,2052; 0c5efc
3apaum Nog-9  CoEIC
CTp.264
§81;
HeoOpaTumocTs nporeccoB B 3apaHma EM bubnuoreka [IOK
34 npupoje. Bropoii 3akoH CTp.224; https://m.edsoo.ru/ff
TEPMOANHAMHUKH 3agaun Nei- 0c6230
3,11 cTp.264
§82; §83*
[Mpunnun nevicteus u KT 3apaHuA EM Brbmmozexa [IOK
35 . 273: https://m.edsoo.ru/ff
TEIUIOBOW MAIlIHHBI CTp.273; 0c600
3apgaun Nel,2 Jcbla
cTp.275
36 Muxa Kapuo u ero KIT/ NeKumn
37 DKosornyeckue mpoodaemMbl nekuma
TETUIOHEPTETHKHU
38 O6o0maromuii ypok [ToBTOpHUTH bubnuotexa [JOK
«MonexynspHas ¢puzuka. OCHOBBI n.53-82 https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

TCPMOAUHAMUKN>>

0c6938

KontposbHas paboTta mo teme IToBTOPUTH bubnmoreka [JOK
39 «MonexynsipHas ¢puznuka. OCHOBBI n.53-82 https://m.edsoo.ru/ff
TEPMOAUHAMUKN 0c6a50
§68-69 Bubanorexa [IOK
[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
40 Er3 https://m.edsoo.ru/ff
HcnapeHue U KUIeHne 3afaHuA 0C63b6
cTp.227 —
§70; §71*
AOCOJIFOTHAS U OTHOCUTEIbHAS 3apaHma EM bubmuorexa [JOK
41 BJIYKHOCTB BO31yxa. HachleHHbIN CTp.234; https://m.edsoo.ru/ff
ap 3ajaun Nea-g ~ 0c64d8
cTp.237
§72
Teépnoe teno. Kpucraimumueckue u MoBTopeHne
amopgHbIe Tena. AHU30TPONUS TeMbl bubnuoreka [IOK
42 CBOWCTB KpucTauioB. JKuakue «MoseKynapH https://m.edsoo.ru/ff
kpuctayasl. CoBpeMEHHbIE o- 0c65f0
MaTCpHaIIbI KMHeTWUYecKas
Teopua»
[naBeHKE U KPUCTAIUIN3ALIMS. I1.76,cTp.255  Bubnuoreka IIOK
43 VnensHas TeIUIOTA IIIaBJICHUS. 31,2 https://m.edsoo.ru/ff
CyOnumanus 0c6708
[1.76,ctp,256  bubmuoteka [JOK
44 VYpaBHeHHe TErI0BOro banaHca Ne5,6 https://m.edsoo.ru/ff
0c6820
o) o §84,85;
JEKTPU3aLUs TENl. DIEKTPUUECKUN bubnnorexka [JOK
45 §86*,87*

3apsan. I[Ba BHUJA SJICKTPUUCCKHUX

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
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3apsioB 3apaHua EM Oc6bcc
cTp.281,285;
3agaum Ne3-5
cTp.289
IIpoBOAHMKY, TUANEKTPUKU U bubnuoreka [IOK
46 MOJTYIIPOBOTHUKH. 3aKOH https://m.edsoo.ru/ff
COXPAHEHHUS ANEKTPUUYECKOTO 3apsaia Oc6bcc
B3anmoneiicTBue 3apsoB. 3aKoH bubmuorexa [JOK
47 Kynona. Toueunslii 3neKTpuyeCcKuit https://m.edsoo.ru/ff
3apsiz Oc6ced
Hanpssx€HHOCTB 37EKTPUUECKOTO
nosist. [lpuHnun cynepno3unuu bubmorexa LHOK
48 y https://m.edsoo.ru/ff
SJIGKTpI/I:IeCKI/IX noneu. Jluaun 0c6df2
HaNPsSHKEHHOCTH
Pabota cuit aiaekTpocTaTHiaeckoro bubnuorexa [JOK
49 nosist. [lorenuman. Pasnocts https://m.edsoo.ru/ff
MOTEHI[UATIOB 0c6f00
[IpoBOAHMKY U TUANEKTPUKH B bubnuoreka [IOK
50 ANEKTPOCTATUYECKOM IIOJIE. https://m.edsoo.ru/ff
JluanekTpudeckasi IpOHUIIAEMOCTD 0c7018
§97 bubnuotexa [JOK
51 Onexrpoémkocts. Konnencarop https://m.edsoo.ru/ff
0c7126
§98; §99*
DIeKTPOEMKOCTD MIIOCKOTO bubnuorexa [IOK
52 KOHJIEHCAaTOpa. DHeprus 3apanmnA EIS  hitps://m.edsoo.ru/ff
3apsHKEHHOI0 KOHAEHCAaTopa CTp. 3aaaum 0c72c0
Ne1-3 cTp.329
53 JlabopaTtopHas padota "V3mepenue NOBT.M.97-99
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https://m.edsoo.ru/ff0c6df2
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https://m.edsoo.ru/ff0c6f00
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ANMEKTPOEMKOCTH KOHEHcaTopa'

[IpunIUI NEWCTBUSA U IPUMEHEHUE Nekuna
KOH/JIEHCATOPOB, KOMIMPOBAILHOTO
o4 arrapara, CTpyuHOro npuHTEpa.
DNeKTpocTaTUYeCKas 3allluTa.
3a3emMIIeHHe AIIEKTPOIPUOOPOB
DIJIEKTPUYECKUI TOK, YCIOBUS €ro §100-101;
cyuiectBoBaHus. [I0CTOSHHBIN TOK. §103*
55 Cuna toka. Hanpsxenue.
3agaHunA EMN
Conporusnenue. 3akon Oma 1ist
ctp.334,337
y4acTKa [enu
[TocnenoBarenbHOE, MapalJIEILHOE, I1.101.
CMEIIaHHOE COEJUHEHUE 3apaum Nel-2 bubimoreka [IOK
56 npoBOAHUKOB. JlabopaTopHas 0.5 cTp.342 https://m.edsoo.ru/ff
pabora «/3y4eHHEe CMEIIAHHOTO 0c74f0
COCIMHEHUS PE3UCTOPOBY»
PaGora u MOIIMHOCTH §104; Bubnuoreka HOK
S7 AIEKTPUIYECKOTO TOKA. 3aKOH sapaHns EM3 https://m.edsoo.ru/ff
Jxoyns-Jlenna c1p.345 0c7838
3akon OMa 1st OJTHOM §105,106;
(3aMKHYTOM) 2JIEKTPUUECKOM IIETIH. §107*
K bubmuorexa [JOK
OpPOTKOE 3aMbIKaHHE.
58 0.5 3agaHua EM https://m.edsoo.ru/ff
Jlaboparopnast pabora «M3mepenue
cTp.350,354* Oc7ae0
OJIC uCTOYHHKA TOKA U €TO
BHYTPEHHETO CONPOTUBIICHUSD
DIIeKTPOHHAS TPOBOJAUMOCTE §108,109;
59 TBEPIBIX METAJJIOB. 3aBUCUMOCTD

CONMPOTUBJICHHA MCTAJIJIOB OT

3agaHuAa EMN
cTp.361



https://m.edsoo.ru/ff0c74f0
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Temreparypbl. CBEpXIIPOBOJIMMOCTh

DJEKTPUUYECKUN TOK B BaKyyMe.

§112;

60
CBOJCTBA 2IEKTPOHHBIX ITyYKOB 3apaHuA N3
cTp.375
[TomynpoBoHUKH, X COOCTBEHHAs §110; §111*
Y TIPUMECHAs TPOBOAMMOCTh bubmorexa LIOK
61 . . 3agaHua EM https://m.edsoo.ru/ff
CaoiicTBa p—Nn-niepexona
ctp.371 0c84ae
[TosryrpoBOTHUKOBEIE PUOOPHI
DNEeKTpUYECKH TOK B pacTBOpax U §113;
pacruiaBax 3JeKTPOJIUTOB bubmorexa LIOK
62 ' sagaHma M3 https:/m.edsoo.ru/ff
DNEKTPOIUTHYECKAS UCCOIUAITHS.
ctp.379 0c82ba
DneKTpoan3
§114,115;
DNEKTPUYECKHI TOK B raszax. §116*
CamocTosTeIbHbIN U Brommozexa [IOK
63 y 3aaHnA BN hitps://m.edsoo.ru/ff
HECaMOCTOSITENIbHBIN pa3psi. cTp.385; Oc84ac
Monnus. [Tnazma 3amaum Nod-7
cTp.388
DnexTpuueckue mprudopsl U Jlexuus
CTPOMCTBA M UX ITPAKTUYECKOE Bubmorexa ITOK
64 i nMmeHenue. [IpaBuna TeXHUKH hitps://m.edsoo. n/ff
P P 0c86fc
0€30MacHOCTH
OGoGmaHi YpoK bubnmoreka [JOK
65 OTeKTPOTHHANIKAY https://m.edsoo.ru/ff
cKIPOA 0c88be
KonTponbHas pabota mo Teme bu6mmorexa [IOK
66 «Quekrpocraruka. [TocTosHHBIM https://m.edsoo.ru/ff

3JIEKTpUYECKUM TOK. TOkH B

0c8a8a
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a

PAa3IMYHBIX CpCaax»

67

68

PezepBubiii ypok. KonTposbHas
pabota mo Teme
"DnexkTpoauHaMuka"

PesepBHeIit ypok. O600Iaromuii
ypok 1o reMaM 10 knacca

OBILIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c8c56

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c8f6c
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO

«HpOCBCHICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



