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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pazpaboTaHa Ha OCHOBE TMOJOKEHUI U TpeOOBaHUM K pe3ysbTaTam
OCBOCHHMsI OCHOBHOH 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Ttakxke c ydy€toM QenepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpenofaBaHus ydeOHoro npeamera «Dusnka» B 00pa3oBaTeIbHBIX
OpTraHU3aUAX Poccuiickon denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareIbHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHnu ux ¢u3uke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-ACSATEIbHOCTHOIO
noaxonaa. I[Iporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METAlPEAMETHBIM pe3yJbTaTaM
OoOy4eHHs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH IpeaMeTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e INIAHUPYEMBIE PE3yJIbTaThl OCBOEHUSI Kypca (pu3uMku Ha 0A30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYeHUS;

e coziepkaHue yueoHoro npeaMera «Pu3nka» mo rojgaM o0yueHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro mpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karomiem mupe. HIKoabHBIN Kypc PU3HKN — CUCTEMOOOpa3yoIui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomued. Mcmosib30BaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAessieT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUSI HOBBIX MAaTE€pHalOB C 3aJlaHHBIMA CBOMCTBAMU M APYIHX.
W3ydyenne (UMK BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BBINOJIHEHUU UMHU Y4€OHBIX HCCIEA0OBaHUM.

B ocHoBy kypca ¢u3WKu Ji1 ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAX UACH, KOTOpPbIE MOXHO paccMaTpuBaTh KaK MPHUHLHIBI €0
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUU ¢ HeW MaTepuan Kypca (Qu3MKu
o0ObeMHEH BOKpYr (Qu3nueckux Teopud. Bemgymum B Kypce sBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuTHEM OOIIEeCTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIAPOKHM KPYIrOM TEXHHUYECKUX U TEXHOJOTHUECKHUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEpKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKxke O00CYXKIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIOTIOIH30BAHUS U IKOJIOTMYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHusl SABIAIOTCS (hU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOPHUH, ISl ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUH U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0 B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHu3alyy SKCIEPUMEHTAIBHOU NESITEIbHOCTH OO0Yy4YaroIIUXCS.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B MporpaMme 1o (pusnke oObeIMHEHBI B OOIIMNA CIMHCOK YYEHUYECKUX
NpaKkTUYECKUX padoT. BhifeneHne B yKa3aHHOM MepeyHe J1a0opaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaromMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIC W3MEPEHUS, HMCCIICIOBaHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacu€THBIX 3a/1a4 TPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSTh U3YUEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETpUpys 3HAHUS W3
pa3HbBIX pa3nesnoB. /[ KaueCTBEHHBIX 3a/ad MPUOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU Jid CUTYallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha yPOBHE CpeHEro 00111ero 00pa3oBaHus TOKEH U3ydaThCsl B yCIOBUAX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoO0XouMoe J1abopaTopHOoe OOOpYyJOBaHUE [JiS BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (U3NKE YICHHUECKUX MPAKTHUYECKUX padOT U JIEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEeYMBACT ITOCTAaHOBKY
MIEPEUNCICHHBIX B TMporpaMMe 10 (GU3WKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUSI  WM3yYaeMbIX SBICHWA W  MPOIECCOB, OMIUPUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX MPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKHe KOMILUICKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKkKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUHA.

OCHOBHBIMM LEJIAMH U3y4Y€HUS PU3UKHU B OOLIEM OOpPA30BAHUM SIBIISIFOTCS:

e popMHUpOBaHUE WHTEpPECa M CTPEMJICHHS OOYyYaOIIMXCSA K HAyIHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEIUICKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEIA;

e Pa3BUTHUE TIPEJICTABICHUH O HAyYHOM METOJE IMO3HAHWS W (POopMUpOBaHHE
WCCJICIOBATEIILCKOTO OTHOIICHHS K OKPYIKAIOIIUM SIBIICHHSIM;

o popMHUpOBaHNE HAYYHOTO MUPOBO33PCHUS KaK pe3yjIbTaTa M3yUYCHHs] OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

e popMUpOBaHUE YMEHUW OOBSICHATH SIBICHUS C  HCHOJb30BaHHEM
bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e popMHUpOBaHUE TIPEACTABICHUA O PONHM (U3MKU JUISI PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:



e MPUOOPETEHNE CUCTEMBI 3HAHUM 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXaHHKY, MOJICKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PH3UKY H 3JI€MEHTHI aCTPOPHU3UKY;

e popMUpOBaHHME YMEHUW TPUMEHATh TEOPETHUECKUE 3HAHUS IS
OoObsiCHeHUsT (PU3WYECKUX SBICHUW B TNPUPOAEC U IS TNPUHATUA
MPAKTUYECKUX PEIICHUMN B MOBCEIHEBHOW KU3HU;

¢ OCBOCHHME CIIOCOOOB pEIICHHS pa3IMYHbIX 3aJad C SBHO 3aJaHHOU
bu3znueckol MOAENbIO, 3a/]ad, MNOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3faHue Gu3NIecKor MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e IOHUMaHUE (PUBNYECKUX OCHOB W TMPHUHIUIIOB JACHCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPYKAOIIYIO
cpeny;

¢ OBJIAICHUE METOJIaMH CaMOCTOATENIBHOTO IUIAHUPOBAHUS M MPOBEIACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaIHH,
OIPEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCJIOBHM [JIsl pa3BUTUS YMEHUH NPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBojauTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipensaraemplii B mporpamMMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
poBeneHusT J1abOpaTopHBIX pPabOT U OMBITOB C YYETOM HHIWBHUIYATbHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



1. Copep:xxanue yueOHOro npeamera «@uU3uKa».
10 KUIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHUS

®dusznka — Hayka o npupojae. HaydHbpie METOIBI IO3HAHUS OKPYIKAIOLIETO MHUpA.
Ponp 3kcniepuMenTa U TEOPUM B IPOLIECCE MTO3HAHUS MPUPOIBI. DKCIIEPUMEHT B
¢dusuke.

MonenupoBanue ¢GU3NYECKUX SIBICHUA W TMpoleccoB. HayuHble rumortesbl.
dusnueckre 3aKOHbI U TeOpUH. [ paHUIBl TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb 1 mecto pusuku B (GOpMUPOBAHUM COBPEMEHHOM HAy4YHOM KapTHUHBI MUpa,
B IIPAKTUYECKOU EATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorosble ¥ IU(PPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBMKEHUE. OTHOCUTEIBHOCTh MEXAHHYECKOTO JIBUKEHHSI.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpemaHsIsI CKOPOCTb, MTIHOBEHHasi CKOPOCTh) H
YCKOPEHHE MATepUAIbHOW TOYKH, WX MPOEKIMH HA OCH CHUCTEMbI KOOPJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE WPSIMOJIMHEWHOE JBIKEeHHE. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHMs, NYyTH ¢ TepeMelIeHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHue CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe nBHKEHUE. [[BMKEHUE MAaTEPUATIBHOW TOUYKHU 110 OKPYXKHOCTH C
IIOCTOSIHHOM I10 MOZYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JINHEHHASI CKOPOCTH.
[lepuon u yactota obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.
TexHuyeckre yCTpoHUCTBa M MPAKTUYECKOE NMPUMEHEHHUE: CIIUIOMETp, ABMIKCHHUE
CHapsJI0B, LICTIHbIC U PEMEHHBIE MTEpEIayuu.

Jlemoncmpayuu

Mogenb cHCTEMBI OTCYETA, WIUTIOCTPALMS KUHEMATHYECKHX XapaKTEPUCTUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenne paBuKeHUs Tena, OPOMIEHHOTO IO YIJIOM K TOPH30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaieHHUS.



Hanpagienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmuvie padbomul

N3ydyeHne HEPABHOMEPHOTO JABWIKEHHS C LEJIbI0 OINPEIEICHUs MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIECHUS MEXAY MOYTSIMH, MPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIbHBIE PABHBIE NPOMEKYTKHM BpPEMEHH IIPU PABHOYCKOPEHHOM
JBM>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHne NBUKEHUS IApUKa B BI3KOM )KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHnmn otHocuTensHOCTH [ anmied. [lepBoiii 3akoH Herotona. MHepunanbHbIe
CUCTEMBI OTCYETA.

Macca Ttena. Cuna. IIpuniun cynepno3unuu cuil. Bropoit 3akon Herotona miis
MaTepuajgbHOW TOUKU. Tpernil 3aKkoH HproTOHA 1151 MarepuaibHbIX TOYEK.

3akoH BcemupHOro tsaroteHus. Cuiia tsoxectd. [lepBas kocmMudeckast CKOpOCTb.
Cwuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl TpeHust (mokosi, cKoibxkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJIbXKEHUS U cuila TpeHus nokos. KoadgduimeHnt Tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJAKOCTH UIIU Ta3e.
[TocTynarenbHOE U BpalllaTeIbHOE IBHKEHHE a0COIFOTHO TBEPIOrO Tea.
MOMEHT CHIIBI OTHOCUTENBHO OCH BpalieHus. [1meqo cunbl. Y cnoBus paBHOBECHS
TBEPJOIO TeJa.

TexHnuecknue yCTpOMCTBA H NPAKTUYECKOE IPUMEHEHHE: [MOJIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne uHepuuu.

CpaBHEHHE MacC B3aUMOJCHCTBYOIIMX TEN.

Bropoii 3akoH HproToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnepoBanne 3aBUCHMMOCTH CHJI YIPYTOCTH, BO3HHUKAKOUIMX B IPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopMaly.

HccnenoBanne yciioBU paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.



Tema 3. 3akonvt coxpanenus 6 MexanHuke

WMy ibC MaTepUanbHON TOYKH (Te€Na), CUCTEMBI MAaTEPUAIIBHBIX TOYEK. VIMITyIbC
CWJIbl U U3MEHEHHE UMITYJIbCa Tejla. 3aKOH COXPAaHEHHs UMITyJibca. PeakThuBHOE
JBH>KCHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunerndeckass sHeprus wmarepuaibHOW TOukd. Teopema 00 U3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[ToTenmmanbHas >Heprusi. [loTeHManbHas SHeprust ynpyro aehopMHUpOBAHHON
npy>kuHbl. [loTeHlManbHas SHEPTUs Teaa BOJIU3U MOBEPXHOCTH 3EeMIIH.
[ToTeHmanbHble U HEMOTEHLIHUANbHBIE CUIIbl. CBsI3b pabOThl HEMOTEHIIMAIBbHBIX
CHUJ C U3MEHEHHEM MEXaHMYECKOM JHEPrMU CUCTEMBI TEJl. 3aKOH COXPAaHCHHS
MEXaHHYECKON JHEPTUH.

VYipyrue u Heynpyrue CTOIKHOBEHUS.

TexHU4ecKue yCTpPOMCTBA M IPAKTHYECKOE NPHUMEHEHHME: BOIOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH>KECHHE.

[Tepexon noTeHLMANbHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopsie padonul

N3yyenue aOCONIOTHO HEYNpPYyroro yjaapa ¢ MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBa3M pabOThl CHIIbI ¢ U3MEHEHHUEM MEXaHMUYECKON dHEpruu Tesa
Ha IPUMEPE PACTSKEHUS PE3UHOBOTO XKIyTa.

Paznen 3. MoJsiekyasipHas pu3uKa 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUM U HX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. uddysusa. Xapakrep ABMKEHUS U
B3aMMOJICMCTBUSI YaCTUIl BelecTBa. MoJenu CTpOEHUsI Ta30B, KUIAKOCTEU U
TBEPJBIX TEJ M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE AITUX Mojeiei. Macca
u pa3Mmepbl Mosiekys. KonndecTBo BemectBa. [locTositHHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkama temmeparyp
[enscus.

Mogens uneanbHoro raza. OCHOBHOE YpPaBHEHUE MOJICKYISPHO-KUHETUYECKOM
TEOpUM WJICATBHOTO Ta3a. AOCONIOTHas TeMIlepaTypa Kak Mepa CpeaHe
KMHETHUYECKOW HEPrUU TEIUIOBOIO ABWKEHUA vacTull rasza. lllkana temmneparyp
KensBuna. ['a3oBbie 3akoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akoH
HanproHa. M3ompoueccel B HACATBHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM
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BemlecTBa. ['paduueckoe mpeacTaBieHHE M30MPOILIECCOB: M30TEpMa, H30X0pa,
n3obapa.

TexHudecKue yCTporcTBa M MPAKTHIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, OKa3bIBAIOIIME TUCKPETHOE CTPOEHUE BellecTBa, (hoTorpaduu MOJIEKYI
OPraHUYECKUX COCAUHECHUMU.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita llTepHa.

OMBITHL, TOKA3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOIECHUCTBUS.
Mopens, HILTIOCTPUPYIOIIas TPUPOIY AABIEHUA ra3a Ha CTEHKH COCY/a.

OneITl, WUIIOCTPUPYIOIIME YpPaBHEHHWE COCTOSIHUSA  MJACAIBHOIO  rasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenue Maccel BO3JyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEpPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccenenoBanre 3aBUCUMOCTH MEXKIY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

TepMoauHaMuueckass cUCTEMA. BHYTpEeHHSA DJHEPrus TEPMOAMHAMUYECKOU
CUCTeMbl M CmocoObl €€ wu3MeHeHusa. KoaumdyecTBO TemoTel U padorta.
BHyTpeHHss 3HEprus OJJHOATOMHOI'O MJEaJBbHOIO rasza. Buael temtonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKLINS, U3IyYEHHUE. Y JeNbHAas TEIIOEMKOCTh BELIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpeaaye.

[lonsitue 00 anmabatHomM mpouecce. IlepBbIi  3aKOH  TEPMOIUHAMUKH.
[IpumeHeHre nepBoro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MmpoiieccoB B MPUPO/IE.
TennoBble MamuHbl. [IpyUHIMIBL 1eWCTBUS TEmIoBbIX MamuH. [IpeoOpa3zoBanus
HHEPruM B TEIUIOBbIX MamuHax. KoadduimeHT none3Horo necTBusl TEIIIOBOU
Mamunbl.  [ukn Kapno wu  ero kodpuuMeHT MOJe3HOro  JeWCTBUSL.
DKOJI0ru4ecKue MpooIeMbl TEIIO3HEPTETUKH.

TexHUYecKue  yCTpPOMCTBA M  NPAKTUYECKOE NPUMEHEHHWE:  JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEPTUH Tela MPU COBEPILIEHUN PAOOTHI: BHUIET MIPOOKU
u3 OYTBUIKH TIOJ] JEHCTBHEM C)KaTOro BO3ayXa, HarpeBaHue 3(Qupa B JATyHHOU
TpyOKe myTEM TpeHUs (BUACOIEMOHCTPALIHS).

N3meHeHue BHYyTpEeHHEH SHEpTrun (TeMIlepaTyphl) Teja Mpy Terionepeaaye.



OmnbIT 0 aAabaTHOMY PACUIMPEHUIO BO3AyXa (OMBIT C BO3AYLIHBIM OTHUBOM).
Monenu mapoBoil TypOWHBI, JABUTATENsI BHYTPEHHETO CrOpaHUs, PEaKTHBHOTO
JIBUTATEJIS.

Yuenuuecxuii sxcnepumenm, rabopamoptvle pabomol

N3mepenne yaenbHON TEIIIOEMKOCTH.

Tema 3. Aepecamnuie cocmoanusn eeuwyecmea. Pazoswvie nepexoonl
[TapooOpa3oBanue u KoHmeHcanus. Vcmapenue um kureHue. AOCOTIOTHAs |
OTHOCHUTEJIbHASA BJIAXXHOCTh BO3ayxa. HacelmeHHbld map. YenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHHS OT JIaBJICHUSI.

TBépnoe Ttemo. Kpucrammuueckue u amopdHbie Tena. AHU30TPONHUS CBONCTB
kpuctamioB. JKuakue kpuctauibl. CoBpemeHHble Martepuanbl. [limaBneHue u
KpUcCTaJUTM3aIus. Y IeabHasl TerioTa miaBienus. Cyonumanus.

YpaBHEeHHUE TEIJIOBOTO OajaHca.

TexHUYeCKHe YCTpPOMCTBA U TMPAKTUYECKOE IMPUMEHCHHE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMH MOJTYUYECHUS] COBPEMEHHBIX MAaTEPUAJIOB, B
TOM YHUCJIE HAHOMAaTEepPUAJIOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX MapOB.

Kurnienue nipy noHM>XKEHHOM J1aBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.
JleMOoHCTpanusi KpUCTaIoOB.

Yuenuuecxuii sxcnepumenm, rabopamopmule pabomaol

N3mepeHne OTHOCUTENIBHOW BIAKHOCTH BO3AyXa.

Pasznen 4. JaekTpoanHamMuka

Tema 1. Inekmpocmamuxa

DneKTpu3anus Tel. DIEKTPUUECKUM 3apsan. [[Ba BHIA SJIEKTPUUECKUX 3apsioB.
[IpoBOAHUKHM, AUDJICKTPUKH W  TOJYNPOBOJHUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TouyeuHblil sneKkTpUyYecKuid 3aps.
Onektpuueckoe mosne. Hampsix€HHOCTh 3iekTpudeckoro mnojs. [lpuHumn
CYINEPIO3ULIAM DIIEKTPUYECKUX MOJIer. JIMHUM HANPSKEHHOCTH AJIEKTPUUECKOTO
TOJISL.

PaGota cun snekrpoctatndeckoro mojis. [lorennuan. PazHoCTh MOTEHIMATIOB.
[IpoBOAHUKN U JUAIEKTPUKU B AJIEKTPOCTATUYECKOM TMoje. JuinexkTpudeckas
MIPOHULIAEMOCTb.

DnekTpo€MKOCTh. KoOHaeHcaTtop. DJIEKTPOEMKOCTh IIOCKOrO KOHJIEHCATOpa.
DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.
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TexHn4eckrue yCTpPOWCTBA H MPAKTUYECKOE IPUMEHEHHE: IJIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTPOCTATHUECKas 3allUTa, 3a3eMJICHHE BJICKTPONpPHOOPOB,
KOHJICHCATOp, KOIMMPOBAJIBHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICHCTBUS JIEKTPOMETPA.

B3auMopenicTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T0JIEC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DIeKTpocTaTUYECKas 3aluTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAAW IUIACTHH,
PaCCTOSIHUS MEXKTy HUMU U JUAJICKTPUUECKON MTPOHUILIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 3neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax
DJIEKTPUYECKAN TOK. YCJIOBHS  CYIIECTBOBAaHUA  AJIECKTPUUYECKOTO  TOKAa.
Hctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE  CONPOTUBJIEHUE. YIENbHOE  CONPOTHUBIICHWUE  BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COCIMHEHUE TTPOBOIHUKOB.
PaGora  osmektpuueckoro  Toka. 3akoH  JDxoynsa—Jlennma.  MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBIXKYIAsl CUJIa U BHYTPEHHEE CONMPOTUBJICHUE UCTOYHUKA TOKA. 3aKOH
OmMa 17151 TOJTHOM (3aMKHYTOM ) AiekTpuueckoit rienu. KopoTkoe 3ambikaHue.
DJIEKTPOHHAsI MPOBOJAUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COMPOTHUBIICHUS
METAJIJIOB OT TemiepaTypbl. CBEpXIpOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX IMyYKOB.
[TomynpoBOJHUKH. CoOcTBeHHas 151 MpUMECHAas MIPOBOJIUMOCTh
noTynpoBogHUKOB. CBoiicTBa p—N-nepexonaa. [lomynpoBogHUKOBBIE TPHUOOPHI.
DJIEKTPUYECKHMI  TOK B pacTBOpax M pacIiulaBax  AJIECKTPOJIMTOB.
DNEeKTpOIUTUYECKAs: JUCCOLUALINS. DIECKTPOIU3.

DneKkTpudeckuid TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOATEIIbHBIA pa3psi.
Monnus. [1na3zma.

TexHudeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETD,
BOJIBTMETP, pEOCTaT, HCTOYHUKH TOKA, OHJICKTPOHArPEBATEIbHBIC MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BaKyyMHBIH
JTNOJT, TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN U0/, TaTbBaHUKA.
Jlemoncmpayuu
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N3mepenne cuitbl TOKAa U HAMIPSKEHUS.

3aBUCUMOCTh COTIPOTUBIICHUS NWJIWHAPUYECKUX TPOBOJHUKOB OT JIJIMHEI,
IJIOLIAH TOMEPEYHOr0 CEUYEHUS U MaTepuaia.

CMeliaHHOE COeTMHEHNE TPOBOTHUKOB.

[IpsmMoe u3MepeHHe  JIIEKTpOABMXKYIIed cuibl. KopoTkoe  3aMmblkaHHe
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.
3aBUCHMOCTH COMPOTHUBIICHHUS METAIOB OT TEMITEPATyPHI.

[IpoBOIMMOCTH 3JIEKTPOIUTOB.

HckpoBoit pa3psii ¥ TPOBOJIMMOCTh BO3TyXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3yyeHne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepeHne 3IeKTPOJBIKYIICH CHIIBI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

HaGmronenue amextposusa.

Me:xnpeamMeTHble CBSI3U

N3yuenne kypca ¢usuku 0a3oBoro ypoBHd B 10 Kiacce OCYLIECTBISIETCS C
y4€TOM COJEpPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€ C KypcaMu MAaTeMaTHKH,
OHOJOTHH, XUMHUH, TeoTpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nowsimusi, CBSI3AHHBIE C M3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBICHWE, HAy4YHBIA (haKT, TUIOTE3a, (pu3nUecKkas BEIWYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIEIb, U3MEpPEHUE.
Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHHH, TuHeWHas (QyHKIus, mapadoia,
runepOosa, ux rpa@ukd U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIMU: CHUHYC,
KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO,
BEKTOPBI M UX TIPOSKIIMHM Ha OCH KOOPJIMHAT, CIIOKEHHE BEKTOPOB.

buonoeua: mexanmdeckoe ABMKEHUE B KUBOW mpuponae, nuddysus, ocmoc,
TEIMJI000MEH KUBBIX OPTraHU3MOB (BHJIbI TEILJIONIEPEauH, TEINIOBOE PABHOBECHE),
AIIEKTPUUCCKHUE SBJICHUS B KUBOU TPUPOJIC.

Xumus: NUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEU H
ra3oB, JJEKTPUUYECKHUE CBONCTBA METAJUIOB, DJCKTPOJUTAYECKAS] TUCCOIUAITHS,
raJibBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonocus.: peodOpa3zoBaHUE ABUKEHUN C HUCIOIB30BAHUEM MEXAHHU3MOB, YUET
TPEHUSI B TEXHUKE, MOIIUITHAKY, UCIIOIH30BAHNE 3aKOHA COXPAHCHHS UMITYJIhCA
B TeXHUKE (pakera, BOJOMET WU JAPYTHE), NBUTATEIhb BHYTPEHHETO CropaHus,
napoBasi TypOWHa, OBITOBOM XOJIOAWIBHHUK, KOHJWIIMOHEP, TEXHOJIOTUHU
MOJIYYeHUs] COBPEMEHHBIX MaTepuajoB, B TOM YHUCJIE HaHOMATEPHAIIOB, H
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HAHOTEXHOJIOTMH, 3JEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHUE JIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHbBIC pUOOPBHIL,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. In1eKmMpoOMaZHUMHAA UHOYKUUS

[ToctostHHBIE MarHuTHl. B3amMoaencTBHE NMOCTOSHHBIX MAarHuTOB. MarHuTHOE
noje. Bexkrop MarHuTHOM uWHAyKUuMW. [IpuHOMO Cyneprno3uuyMu MarHUTHBIX
nojei. JIuHuM MarHuTHOM WMHAYKUMM. KapTWHa JTUHMI MarHUTHOM WHIYKIIUU
I10JI51 IOCTOSIHHBIX MarHUTOB.

MarauTtHoOe 1osje NpoBOAHUKA ¢ TOKOM. KapThHa JTMHUNA MHAYKIUU MAarHATHOTO
MOJIsL JUIMHHOTO MPSIMOTO MPOBOJAHWKA M 3aMKHYTOIO KOJIBLIEBOTO MPOBOJHHKA,
KAaTyIKHU ¢ TokoM. OnbIT Dpcrena. B3anmonencTBre NpoOBOAHUKOB C TOKOM.
Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuina Jlopenua, e€ Moayiab U HampasieHue. [[BrkeHue 3apsHpKeHHOM 4acTULbI B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuisl Jlopenua.

SIBreHME 3IIEKTPOMArHUTHOM MHAYKIMU. [I0OTOK BEKTOpa MarHUTHOM WHIYKIIMH.
ONEKTPOJBIKYIAasl CUJa HMHAYKUUUA. 3aKOH BJIEKTPOMArHUTHOW WHIYKIHMH
dapajest.

BuxpeBoe »aiekTpuyeckoe ToJsie. ONEKTPOJBIKYIIAs Cula HWHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MAarHMTHOM MOJIE.
[IpaBuiio Jlenua.

NHIyKTUBHOCTh.  SIBJI€HME  CaMOMHAYKUHMH.  OJEKTPOABWXKYIIAs  CHia
CaMOMHIYKIIWH.

DHEeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MarHUTHI,
AJIEKTPOMArHUTHI, 3JEKTPOJABUTATENIb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHILI,
WHYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JluHUM UHAYKIMYA MarHUTHOTO MOJIA.

B3anmonencTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[HevictBue cumbl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

SIBeHME 3IIEKTPOMAarHUTHON MHTYKLWH.
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IIpaBuiio Jlenna.

3aBUCUMOCTh 3JIEKTPOABMKYILIEH CHIIBI HHAYKIHUH OT CKOPOCTH HW3MEHEHHUS
MarHUTHOrO MOTOKA.

SIBneHne caMOMHTyKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

W3yyeHne MarHuTHOTO IMOJISl KaTyIIKH C TOKOM.

HccnenoBanre NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.
HccnenoBaHue sIBIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaZHUMHbIE KONEOAHUA

Konebarenbhas cucrema. CBoOoHbIE MEXaHUYECKUE KOJIeOaHMUs.
["apmonnyeckue konebanus. Ilepuona, yactora, amriuTyna u ¢asza KojeOaHUH.
[IpyXUHHBIA MasgTHUK. MaTeMaTHYEeCKUN MAsITHUK. Y paBHEHHE TAPMOHUYECKUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.
Konebarenbupiii  koHTYp. CBOOOJHBIE DJIEKTPOMArHUTHBIE KOJICOAHUS B
UJICATbHOM KOJICOATeIbHOM KOHTYpE. AHAJIOTUS MEXKJIy MEXaHUYECKUMH H
AIEKTPOMArHUTHBIMU KoJjeOanusimu. Popmyrna TomcoHa. 3akoH COXpaHEHUS
SHEPI'uM B UJICaTLHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienrie O 3aTyxarolMX KojeOaHUAX. BBIHYXICHHbIE MEXaHUYECKHE
KoJjebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUsI.
[lepemennbiii  TOK. CUHyCOMAANbHBII  MNEPEMEHHbIA  TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYJHOE W JIEUCTBYIOLIEEC 3HAYEHUE CHUJIbI TOKA H
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya U MOTPEOJICHHE AIEKTPUUECKOM
SHEPIruM. JKOJIOTMYECKUE PUCKU TIPU MPOU3BOACTBE 3JeKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycTporucTBa U NPaKTHYECKOE TPUMEHEHHE: DIEKTPUUECKUN 3BOHOK,
reHepaTop MePEMEHHOT0 TOKA, JIMHUM 3JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanre mapamMeTpoB KOJeOATENbHONW CHCTEMBbI (TIPYXXKUHHBIM — WJTH
MaTeMaTUYECKHI MasSTHHK).

HaOmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Hab6mronenne pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

OcumnorpaMmbl (3aBUCUMOCTH CHJIbI TOKA M HANpPSIKEHUSI OT BPEMEHU) IJIs
AIIEKTPOMArHUTHBIX KOJICOaHUH.
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Pe3oHaHc 1mpu  MOCHENOBATEIBHOM  COEOUHEHUM  PE3UCTOpa,  KaTYIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBaHue 3aBUCHMOCTH NEPUOAA MallbIX KoOJI€OaHMH Tpy3a Ha HUTU OT
JUIMHBI HUTU U MaccChl rpys3a.

HccnenoBanre NEPEeMEHHOTO TOKA B LIETIH M3 IMOCIENI0BATEIbHO COEIMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbBIE GOJIHbL

Mexanudeckue BOJHBIL, yCloOBHs pacnpocTtpaHeHus. Ilepuon. Ckopocts
pacnpocTpaHeHusT W JJuMHA BOJHBL. llomepedyHble W MOPOAOJBHBIE BOJIHBI.
HNuTtepdpepenHius u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.
DNEKTPOMAarHUTHHIE BOJIHBI. YCIIOBHS H3JIyYEHHUS DIIEKTPOMAarHUTHBIX BOJIH.
B3aumHas opuentanus BektopoB E, B, V B anekrpomarauTtHoii BosHe. CBoiicTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPaKEHHE, MPEJIOMIICHUE, MOspU3anus, THPpaKuus,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJIH. [IpMMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KarOIIE Cpeibl.

TexHuYecKkue yCTpoWcTBA M IMPAKTHYECKOE IPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasl IWAarHOCTHKAa B TEXHUKE W MEIULMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHA, TenedoH, CBY-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.
KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpakeHus U NpeioMIICHUs] MEXaHUUECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakiuud MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGntogenue cBs3u rpOMKOCTH 3ByKa U BBICOTBI TOHA C AMIUIUTYAOW U 4acTOTON
KoJie0aHMil.

HccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPAXEHUE, MPEIOMIICHHE,
noJisipu3aiys, IMPpakuus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonuHElHOE  pacHpoCTpaHEHUWE CBETa B
OJHOpOIHOM cpene. JIyu cBera. ToueUHbI HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHbI OTpaxkeHUs cBeTa. IlocTpoeHue wu300pakeHUl B
IUIOCKOM 3€pKae.
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[Ipenomnienne cBeta. 3aKOHBI MPETOMIICHUSI CBeTa. AOCOIIOTHBIM IMOKa3aTeib
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkenue. lIpeaensHbIM yros IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cBera. CnoxHbIi coctaB Oenoro cBeta. LBer.

Cobuparoniyie u pacceuBaroniye JUH3bl. ToHkas ruH3a. POKYCHOE pacCTOSHUE U
OnTUYecKasi cuja TOHKOW NuH3bI. [locTpoeHue n3o0paxxeHHi B cOOMpAIONX U
pacceuBaromnx JauH3ax. @Dopmysia TOHKOM JIMH3BL. Y BEJIWYEHHE, JaBA€MOE
JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKH.

BonnoBast ontuka. Uutepdepenius csera. KorepeHTHble HICTOYHUKU. Y CIIOBUS
HaOJIIOICHUS] MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHHE OT
JIBYX CHH(a3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakaus cseta. JAudpakunonHas pemérka. YciaoBue HaOMIOIEHUS TIaBHBIX
MaKCHUMyMOB IpU NaJ€HUH MOHOXPOMATHYECKOIO CBeTa Ha JAU(PPAKIHOHHYIO
PELIETKY.

[Tonspuzamnus ceera.

TexHHUYecKue YyCTpOMCTBA W MPAKTHYECKOE IPUMEHEHHE: OYKH, JIyma,
¢doToanmnapar, NPOEKIMOHHBIN ammapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAas
OITHKA, TU(PPAKITMOHHAS PEHIETKA, TTOJIAPOUI.

Jlemoncmpayuu

[IpssMOMMHENHOE PpPACHIPOCTPAHEHUE, OTPAKEHUE W IPEIOMIICHHE CBETA.
OnTtuyeckue mpruodopHI.

[TomHoOe BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu Mukpockona, TeJIeCKona.

Habmronenune natepdepeHinm crera.

Hab6mronenune nudpakxium ceera.

HabGmronenne nucnepcuu cBera.

[Tony4yenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Toyyenue ciekTpa ¢ MOMONIbIO AUGPAKIUOHHON PEIIETKY.

HabGnronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3mepeHne rnokasaTess peJoMIIEHHs CTEKIIA.

HccnenoBanrie CBONCTB M300paKEHUH B JIMH3aX.

HalGmronenue nucnepcuu cBera.

Pa3zgen 6. OcHOBBI CIeIUAIBLHOM TEOPUU OTHOCUTEIbHOCTH
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['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM MeXaHMKHU. llocTynarsl crienuanbHOU
TEOPUU OTHOCHUTEJIBHOCTU: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BAKYYME,
MPUHIIUAI OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCHUTEIIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHUM M COKpAILECHHE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBsi3pb Macchbl C PHEPrU€d M HMMIIYJbCOM PEISATUBHUCTCKOM YacTULbI. DHEPrus
IIOKOSI.

Paznea 7. KBantoBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBs3u sHEprun (HOTOHA C €r0 YaCTOTOW. DHEPrus U
UMITYJIbC (POTOHA.

OtkpoeiTie U uccienoanue orosrdpdexra. Onbitel A. I'. CtoneroBa. 3aKOHBI
doToapdexra. YpaBuenue DiHmTeitHa 11 poTodrddekra. «KpacHas rpaHuna»
dbotorddexra.

Hasnenne cBera. OnbiThl 1. H. Jlebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U NPAKTHUUECKOE NPUMEHEHHE: (HOTORIEMEHT,
(dboToIaTYMK, COJIHEYHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT Ha YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEITHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO o -YacTHIL.
[Inmanerapnas monens aroma. Iloctynatel bopa. M3mydeHune u moriomeHue
(GOTOHOB TIpHU TEpexoJie aToMa C OJHOIO YPOBHSI AHEPruv Ha JApyro. Bumsl
cneKTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPOIA.

BosiHoBbIE cBoiicTBa uvactuu. Bomael ne bpoinsa. KopnyckynsspHO-BOIHOBOM
JTyaJin3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHuueckue yCcTpoNCTBA U MPAKTUYECKOE NMPUMEHEHHUE: CIIEKTPaJIbHbIM aHaN3
(ceKTpoCKoI), Ja3ep, KBAaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHyaThIX CIIEKTPOB U3ITyUEHHUS.
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Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

Habnronenue IMHeH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JTOKa3bIBAIOLIUE CIOKHOCTHh CTpoeHus sapa. OTKpsITHE
paguoakTuBHOCTH. OmbiTel  Pe3epdopma mo  ompeneneHWro  cocTaBa
paanoakTUBHOTO wu3nydeHus. CBoiicTBa anb(a-, Oera-, ramMma-u3Iy4YeHUs.
BinsiHME paAOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHe TpoTOHa M HeWTpoHa. Hykionnas wmogmens sigpa [elizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uncino sapa. M3oronsl.

Anbda-pacnaa. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-uzmydenue.
3aKOH paJIMOAKTUBHOIO pacnaja.

OHeprus CBsA3U HYKJIOHOB B siape. SaepHbie cuibl. JledekT macchl spa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepubiii peakrop. TepMmosinepusiii cuaTe3. [IpoOaemMbl U IEPCIEKTUBBI SACPHON
HHEPreTUKHU. DKOJIOTHYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHaameHTanpHble B3auMoecTBUsl. EAMHCTBO (GU3HYECKOM KapTUHBI MHpa.
TexHuyecknue yCTpPOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: IO3MMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOLINX YACTHUL.

Yuenuueckuii skcnepumenm, nabopamopmusvie pabomul

HccnenoBanne TPEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgen 8. JjieMeHTHI ACTPOHOMHUM M aCTPOPU3NKH

Otanel pa3BuTHs acTpoHOMUHU. [IpHKIagHOE M MHPOBO33PEHUECKOE 3HAYECHUE
aCTPOHOMHH.

Bun 3Bé3gHoro HeOa. Co3Be3nusi, sIpkue 3BE3/bI, IUJIAHETHI, UX BHIUMOE
JIBIDKCHHE.

CoiHeuHas cucrema.

Counnne. ConHeyHas akTUBHOCTh. MIcTounuk 3Heprun ConHua v 3BE31. 3BE3MbI,
MX OCHOBHBIE XapakKTEpPUCTUKHU. Jluarpamma «CHEKTpaJIbHBIM KJacC —
CBETHUMOCTB». 3BE3BI TJIAaBHOM IOCJIECIOBATEIIFHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] IJIABHOM IOCIIEIOBATEIbHOCTH. BHYTpEeHHEE CTpOECHUE
3B&31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKICHUU U 3BoIouK CoJIHIa 1
3BE31. DTanbl )KU3HH 3BE3I.
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Mneunsiii Ilyte — nHama lamaktuka. Ilonoxenne u nBrxenue ConHia B
["anmaktuke. Tunel raakTuk. PaguoranakTuku u kBasapsl. UEpHBIE IBIPHI B Ipax
rajgakTHK.

Bcenennas. Pacmupenune Bceenennoi. 3akon XaO0Oma. Pazberanue ranakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEeHHUE.

Macmrabnas crpykrypa Beenennoi. MeraraiakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus

HabGmronenusi HEBOOPY)KEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUH 111 ONIPEIeNICHUs TOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3aus1 CEBEPHOIO MOJTyIIapus U IPKHUE 3BE3BI.
Habmronenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maromiee MOBTOPEHUE

Posb (pu3MKN U aCTPOHOMHH B SKOHOMUYECKOM, TEXHOJIOTMUYECKOM, COLlManbHON
U OSTUYECKOM cdepax [eATeIbHOCTH YEJIOBEKa, POJib M MecTO (U3UKUA H
aCTPOHOMHUU B COBPEMEHHON HAY4YHOI KapTHHE MHUpPA, POJib (PU3UUECKON TEOpHH
B (OpPMHUPOBAHMM TMPEACTABICHUA O (QU3NYECKOM KapTUHE MHpaA, MECTO
¢du3znyecKoil KapTUHBI MUPA B OOIIEM ATy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABICHUM O NIPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHA B 11 Kkiacce ocylecTBIsieTCs C
Y4ETOM COAEPKATEIBHBIX MEXKIPEIMETHBIX CBA3CH C KypcaMud MAaTEMaTHKH,
OMONOTHH, XUMHUH, TeoTrpadyu U TEXHOJIOTHUH.

Meoicnpeomemnovle nowsimus, CBA3aHHBbIE C HW3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbId (haKT, TUIOTE3a, (pU3HUecKass BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.
Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUUECKHE (PYHKIUH:
CUHYC, KOCHHYC, TAaHI'€HC, KOTAaHI€HC, OCHOBHOE€ TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBI U MX MPOEKIMH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOHBIE BJEMEHTApHbIX (YHKUWNA, MPU3HAKK TOJO0OMS TpPEyroJbHUKOB,
onpeiesIeHHe TIONAIU TIIIOCKUX (GUryp u o0béMa Tel.

buonocus: »nekrpudeckue SBIEHUS B OIKUBOM mpupone, KojedaTeabHbIe
JIBUKEHHS B )KUBOM MPUPOJIE, ONTUYECKUE SIBJIECHUS B KUBOU MPUPOJIE, AEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHUE aTOMOB U MOJIEKYJI, KPUCTAIIMYECKAS CTPYKTYpa TBEPABIX TEI,
MEXaHU3Mbl 00pa30BaHMsl KPUCTATUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHATH3.
l'eocpaghus: MarHUTHBIE TIONMIOCA 3€MJTH, 3aJIe)KM MAarHUTHBIX pyl, (poTochEéMKa
36MHOU MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICEHUM.
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Texnonocusa: JHMHWUW  BJIEKTPONEpEeNad, TEHEpaTop IMEPEMEHHOr0  TOKa,
AJEKTPOJIBUTATENb, UHAYKIMOHHAS I€4b, pajap, paJIHuONpPUEMHHK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.

2.1lmannpyemMble pe3yJibTaThl 0CBOEHHS y4eOHOTro npeamMera « DU3uKay Ha
YPOBHE CpeHero 001mero o0pa3oBaHms.

2.1 JUYHOCTHBIE PE3YJIBTATDI ocBoenusi yueGHOro npeamera.

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0JKHbL
OTpakaTb TOTOBHOCTh M CIOCOOHOCTHh OOY4YarolmMXCsl PYKOBOJCTBOBAThHCS
chOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMNbITA JIEITEILHOCTH B MPOILIECCE pPEa3alii OCHOBHBIX HAITPaBJICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEUETOBEYECKUX TyMaHUCTUUECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIuy;

YMEHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBHUH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOU UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHWE K TOCYJIApCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acT (U3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE€ B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS
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ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucymiero pusnveckoi Hayke;

5) Tpya10BOTr0 BOCIMTAHUS:

UHTEpPEC K Pa3IUYHbIM cdepaMm npodecCHoHANbHOU AESTEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIAaTh OCO3HAHHBINA BHIOOP
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(hOpMHPOBAHHOCTh JKOJOTMUYECKOW KYJNbTYPhl, OCO3HAHHE TJI00AIBHOIO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJIAHUPOBAHHUE U OCYIIECTBJICHUE JICCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOrO pa3BUTHS YE€JIOBEUECTBA;

paclIMpEeHrUe ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IPOLECCE
u3yyeHus: (QU3MKA  OCYLIECTBISATh  NPOEKTHYID M HCCIEIOBATENIbCKYIO
JEATEeIbHOCTh MHANBUIYAJILHO U B TPYIIIE.

2.2 METAIIPEAMETHBIE PE3YJIbTATDI ocBoeHusi yaeOHOro mpeaMeTra.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yYeOHbIE JeiicTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOpMyJNIHMpOBaTH W aKTyaJlM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMBbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHIMIOJIHATH pabOTy B  YCIOBUSIX  PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUSI,
pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOYEBHIMU MOHATHSIMH W METOJaMHU
buznuecKoil HayKu;

BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW ACSITENbHOCTH
B 00J1aCTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY
METOJIOB peUIeHMs 3ahad (PU3UYECKOTO COAECPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BJIAJETh BHUAAMHM JESATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMN, MPEOOPA30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YUCJIE IPU CO3JaHUM YU€OHBIX IPOEKTOB B 00J1acTH (PU3UKY;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajaavy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HAaXOAWTh apryMEHTHI Ui JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pELICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKU OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCJIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HaHUSA 1O (U3MKE B MPAKTHUYECKYIO 001acTh
KU3ZHEIEATEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeH;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pa6ora c nundopmanueii:

BJIa/IETh HABBIKAMH TOJy4eHUs MHPOpPMAIUN (PU3UIECKOTO COMEpKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIbHO OCYUIECTBISTh IIOHMCK, aHaJH3,
CUCTEMAaTH3alUI0 U HHTEPIpPETAlni0 MHPOPMAlMU pPa3IMYHBIX BUIOB U (opm
IpEeJICTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3aI[MOHHBIX
3alad ¢ CcoOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHHsl, TMpaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€301aCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COAEpX aHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHaYeHUsI THPOPMAIIUHU U LEJIEBON ayAUTOPHUH, BHIOMpAsi ONTUMAIBHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTUu3alllu.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiiCTBHA:
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OCYIIECTBIATh OOLIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(DIUKTHBIX CHUTyallMd W  CMAT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMAaTUKy W METOJbl COBMECTHBIX JACUCTBUH C Y4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEHN Ka)KJ0T0 YjieHa KOJUIEKTHBRA,;

OpPUHUMATh [EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHHIO: COCTABIISITh IUIAH JCWCTBUM,
pacnpeneniaTb poid ¢ y4ETOM MHEHHMM Y4YacTHUKOB, OOCYXJaThb pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
oOIIuMi pe3ysIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTb HOBBIE IIPOEKTHI, OLICHMBaTh WJEU C TMO3WLHUKA HOBH3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJACHUE B Pa3IUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHULIMATHBHBIM.

PerynsiTuBHBIC YHMBeEpCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POpPMYIMPOBAThH
COOCTBEHHBIC 3a]1a4M;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C YUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B OO0JaCTH
(bU3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIECIISM;
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BIAJCTh HABBIKAMH  IIO3HABATENLHONW  pedJeKkcuu KaKk  OCO3HAHUS
COBEpIIACMbIX JIEUCTBHUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB W
OCHOBAaHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

yMETh OIIEHWBAaTh PHUCKHM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHUKCHHUIO;

NpUHUMATh MOTHUBBI W apPTryMEHTHl JPYTUX IMpPU aHaJIU3€ pe3yJIbTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAINU3E pe3yIbTaTOB
NEeATEITLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B nponecce nocTwkeHUs JTUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOUIUXcCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEATOIaTr AFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIECHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIMOHAIILHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOINICH CTPEMJICHUE K JOCTHXKCHUIO TSI U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YUYUTHIBATH €r0 TMpPH OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

2.3 TIPEAMETHBIE PE3YJIBTATDBI ocBoenusi yueGHoro npeamera.

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YyHaIOUIUXCSI YMEHUINA:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;
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YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKHX MOJEICH:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTeMa OTCUETa, aOCOTIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3NIecKuX 3ajay;

pacro3HaBath (GU3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHUE TeJ, JBM)KCHHE 110 OKPY>KHOCTH, HWHEPIUs,
B3auMOJIelicTBUE Tell, TU(dy3usi, OPOYHOBCKOE JIBH)KEHHE, CTPOSCHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00hEMa TeJl NIPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, UCIApEHHUE, KOHACHCAIUS, IUIABJICHUE, KPUCTAJUIU3AlUs, KUIICHHE,
BJI&YKHOCTb BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
COCyZ€, CBSI3b MEXKAY MapaMeTpaMud COCTOSIHHMSI Ta3za B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKEHUE, UCMOJNB3Yysl (DU3NYECKUE BEIUYMHBI:
KOOpJIMHATa, IyTbh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC Te€Jla, KHHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OINHUCAHUM TMPABUIBLHO TPAKTOBATH
(GU3NYECKUIT CMBICT HMCIOJIB3YEeMbIX BEIWYMH, MX OO0O3HAYCHUS W EIUHMUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C JAPYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (HU3MUYECKUEe BEIMYMHBI: JaBJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOIr0 JBHUKEHUS MOJIEKYJI, CPeIHEKBaApaTHUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSIA HSHEprusi, padoTa rasa,
KOd(PGULIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICT HCMOJb3yeMbIX BEIMYMH, HX
0003HaYCHUSI W CIMHMIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIIHNE JTAHHYIO
($bU3UYECKYIO BEIMYUHY C APYTUMHU BEIMYMHAM;

OMUCHIBATh U3yYCHHBIC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYMHBI: DJICKTPUUYCCKUM 3apsij,
AJEKTPUYECKOE T0JIe, HAMPSIKEHHOCTD IMOJIs, MOTEHIIMAN, Pa3HOCTh MOTECHIMAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUI CMBICT HCIHOJIB3yEMbIX
BEJIMYMH, UX OO0O3HAYCHMS] W EJIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECChI U SBIICHUS, UCIOJB3Yys (PU3UUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HetoToHA,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, NPUHIMII PABHOINPABUS HWHEPLMUAIBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYJISPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHS BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIHH TEIUIOBOTO JABUKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHHUS
ANEKTPUYECKOro 3apsiga, 3akoH KyioHa, mpu 3TOM pa3inyaTh CIOBECHYIO
GbOpMyYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh HKCIIEPUMEHTHI IO HCCIEIOBAHUIO (PU3UYECKUX SBJICHUA U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NpPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYy/IOBaHUS, NMPOBOJUTH OIBIT U
(bopMyIMpOBaTH BHIBO/IBI,

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIY  (U3MUYECKHMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX W3MEPEHUH, MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(GuKCUpOBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B
BU/JIE TaOJIUILL U TPpa(pUKOB, A€NIaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUNA B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
o0opyIoBaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIIOBUS 3aa4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOAUMbIE IJis1 €€ PElIeHUs, TPOBOJUTh PACUEThl U OLEHUBATh PEaTbHOCTh
MOJIyYEeHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3uYeCKHe IBIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTUHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTABJICHUS YYECOHOW U HAyYHO-TIOMYJIAPHON MHGOPMAIIHNH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyto HH()OPMAITHIO;
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MPUBOINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOLECCOB OKPYKAIOIIET0 MHUpPA, B PpPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpYIINE C BHINOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbI, PAlMOHAIBHO pacHpenessiTh OO0sI3aHHOCTH U
IJJAHUPOBATh JECATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh W €AUHCTBO
(bu3MYeCcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHK CBETA, SCpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOrO fJipa MpU PELICHUU (PU3NYECKHX
3a1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChI) U OOBSICHATh WX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHius, audpakuus U TOJSpPU3AIMS  CBETa, JHUCIEpCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aromMa BOJOPOJA, €CTECTBEHHAs W HCKYyCCTBEHHas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJMMOCTh  PAa3JIMYHBIX  Cpel) U

AJICKTPOMArHUTHBIC SIBJIGHHS (MPOIECCHI), UCMOJB3YS (PU3UYECKUE BEIIMYUHBIL:
DIEKTPUYECKUI 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJIEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO mojisi, cwia Awmmepa, cuia JlopeHna, MHIyKTHBHOCTb
KaTylIKH, SHEPrUsl JJICKTPUYECKOr0 W MAarHUTHOrO IOJIEW, MEPUOJ W YacTOoTa
KojebaHuii B KoseOaTenTbHOM KOHTYpe, 3apsii M CHJIa TOKa B IIpolecce
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TapMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSIHHE U
ONTUYECKasi CUja JIMH3bI, NMPU OMUCAHUHM MPABHIBHO TPAKTOBATH (UINYECKUIN
CMBIC]I HCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUEHHs W EAMHMIIBL, YKa3bIBaTh
dbopMysbl, CBSA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIUYUHY C JPYTUMU
BEJINYNHAMU;

ONHCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHl, HUCIOJIb3YS
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJI MOTypacaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAUEHUS W EIMHMIIbI, YKa3blBaTb (HOPMYJIbI,
CBA3BIBAIOLIME JIAHHYI0 (U3HYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHaJIM3UPOBaTh (PU3NUECKHUE MPOLECCHl U SIBICHMS, UCHONB3YS (PU3NUYECKUE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTO U NapaJIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[[xoyns—J/IeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacIpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHMS DHEPTUM, 3aKOH COXPAaHEHMsI MMITYJIbCA, 3aKOH COXpPaHEHUs
IIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHMIbl, 00JACTH)
IPUMEHUMOCTH;

OINPENENIATh HAIIPaBJICHUE BEKTOPA NHIYKLIWHA MarHUTHOTO T10JIS1 TPOBOIHUKA
C TOKOM, cuiibl Amriepa u cuisl JlopeHna;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C MCIIOJIB30BAHUEM IMPSAMBIX W KOCBEHHBIX HW3MEpPEHUM: IMPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO O0OpYyIOBaHUS, MPOBOJUTH OMNBIT U
bopMyIHpPOBaThH BHIBOJIHI,

OCYILIECTBISAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEIUYUH, MPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HW3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpsIMBIX  M3MEPEHMI: NpU STOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATH
pe3yNbTaThl MOJTYYEHHON 3aBHUCHUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TaOJIUIl U
rpauKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;
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co0o1aTh mpaBuia 0€30MacHOTrO TpyJa MpH MPOBEACHUH UCCIIEJOBAHUNA B
pamMKax y4eOHOrO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JIESITEIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000opy10BaHUS;

pemath pacu€THble 3aJaydl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (hpr3HUecKrue 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUA 3a/1a4U
BbIOHMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYIIBI,
HEOOXoAUMbIEe I €€ pelIeHUs, TPOBOJUTH PACUEThl U OIIEHUBATH PEaTbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3HUECKOU BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTMUYECKU HENPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONMOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(dbuznyecKue sBICHUS,

UCIONB30BaTh  MPU  pPELIEHMH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(GOPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABJICHHS YYEOHOW U HayYHO-TIOMYJIAPHON MH(POPMALIMH, ITOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOJIy4aEMYI0 HH(POpMaLHIO;

OOBSACHATh NPUHIUOBI JCHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacHOrO MCHOJIb30BAaHUS B MOBCEIHEBHOU
KU3HY;

PUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIEr0 MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieyeHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOIrO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TIpynIe C BBIIOJHEHUEM pAa3IMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PalMOHAIBHO PpacCHpeleisITh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIIEHHE pacCMaTPUBAEMOM TPOOIEMBI.
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3. TemaTu4eckoe NIAHUPOBaHUE

10 KJIACC (2 yaca * 34 nenenu=68 gacoB)

Ne Hammenopanue Koauvyec  DaexrponHble (HU(ppPOBbLIE)
pa3aesioB U TeM
n/n TBO o0pa3oBaTesibHbIE Pecypchl
NporpaMMmslI
4acoB
Paznen 1. ®PUBUKA U METO/IbI
HAYYHOI'O TIO3HAHUA
dusrKa U METO/IbI Bu6moreka ITOK
HAyYHOTO TTO3HAHUS https://m.edsoo.ru/7f41bf72
Pa3znen 2. MEXAHUKA
21 Kunemaruxa 5 bubmoreka IJOK
' https://m.edsoo.ru/7f41bf72
bu6moreka IJOK
7
22 Numamica https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPAHECHUS B 6 bubmoreka [JOK
' MEXaHHUKe https://m.edsoo.ru/7f41bf72
Paznen 3. MOJIEKYJISIPHAS
OU3UKA U
TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 butmoreka [JOK
' KHHETHYECKOU TCOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
O 10
3.2 CHOBHL TEPMOAHAMHEY https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSHUS bubmuotexa [JOK

3.3 Berectsa. Pa3oBbIe

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

TIepex0/Ibl
Pa3znen 4.
SJEKTPOJINHAMMUKA
butmoreka [JOK
41 DIEKTpOCTATH 10 https://m.edsg).ru/7f41bf72
[TocTostHHBIN bu6amoreka IJOK
4.2 AJIEKTpHUECKHUil TOK. TOKH B 12 https://m.edsoo.ru/7f41bf72

Pa3IMYHBIX Cpeaax

PesepBHOe Bpems

OBHIEE KOJIMYECTBO
YACOB 11O TIPOI'PAMME

68

KOHTPOJIbHBIX padoT-3,
J1a0opaTopHbBIX padoT- 5.
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11 KJIACC (2 yaca * 34 nenenu=68 gacoB)

JJIEKTPOHHBIE
HaumenoBanue
Kosauuec (undposbie)
Ne i/ pa3esioB U TeM
TBO oOpa3oBareJibHbIE
NMPOrpaMMblI
4acoB pecypchl
Pa3zgen 1. 9JIEKTPOJIMHAMUKA
MarauTtHo€ noJie. G LOK
11 nOJIMOTEeKa
11 JUICKTPOMATHHTHAS https://m.edsoo.ru/7f41c97c
WHTYKIHS
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
MexaHu4deckue u bubmoreka IJOK
2.1 = SJCKTPOMAarHWTHBIC 9 https://m.edsoo.ru/7f41c97c
KoJIcOaHUS
22 MexaHuyeckue u 5 bubmoreka [JOK
' 9JICKTPOMarHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c
bu6moreka IJOK
(@) 10
23 e https://m.edsoo.ru/7f41c97c
Pazaen 3. OCHOBbBI
CIIEIMAJIBHOU TEOPUUA
OTHOCHUTEJBHOCTHA
OcCHOBBI crielIMAIbHOM 4 bu6anoreka IJOK
TEOPUH OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Paznen 4. KBAHTOBASI ®U3UKA
41 DJEeMEHThI KBAaHTOBOM 5 bu6amoreka IJOK
' OITHKH https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue aToma 4 Bubmorexa LIOK
' P https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
4.3 A 5
TOMRHOE AP0 https://m.edsoo.ru/7f41c97c
Paznen 5. 9JIEMEHTBI
ACTPOHOMMUHU U
ACTPOOU3ZUKHN
51 DJIEMEHTBI ACTPOHOMUU U 7 bubmoreka [JOK

acTpou3uku

https://m.edsoo.ru/7f41c97c¢

Paznen 6. OBOBIIAIOLIEE
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IHOBTOPEHUE

6.1 O6o0mmaroree MOBTOPEHUE

Pe3zepBHOE Bpems

bu6mmoreka IJOK

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

OBHIEE KOJIMYECTBO
YACOB IO TIPOI'PAMME

68

KOHTPOJIbHBIX padoT-4,
J1adopaTOPHBIX padoT- 7.
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