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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpOBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIHTAHUS U
KOHIIENINK TpenofaBaHus ydeOHoro npeamera «Dusuka» B 00pa3zoBaTeNbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mpu
oOyueHuu ux pu3nuke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METAlpeIMETHBIM pPE3yJbTaTaM
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTbh pPeaIU3alMU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKU HA YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3yNbTaThl OCBOCHUS Kypca (DU3MKHU: JTUUHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3rKe BKIIOYAET:

o INIAHUPYEMbIE PE3YNbTaThl OCBOEHUS Kypca (hU3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTaThl IO roJiaM O0yUYEHUS;

e coziepkaHue yueoHoro npeaMera «Pu3nka» no rojgaM o0yueHusl.

®du3rka Kak Hayka O HamOoJiee OOIIMX 3aKOHaX MPHUPOJbI, BHICTYyMAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype PU3HKN — CHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHWM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpelesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIYYEHUSI HOBBIX MAaTe€pHaloB C 3aJaHHBIMHA CBOMCTBAMU M APYTHX.
N3yyenune (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS NP BHITIOJHEHUU UMU YY€OHBIX UCCIEIOBaHUM.

B ocHoBy kypca ¢u3uKu 1jis ypOBHsS cpefHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX PA3AENoB (PU3UKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXe 00CYXIACHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (hU3MUECKUE TeopuH ((POpMUpPOBAaHUE MPEIACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHUSX O MPHUPOAE, TIPaHHUIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTEMHO-ACATEILHOCTHBIN TOAX0J B Kypce (PU3MKU peaausyercsl Mpexe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B Iporpamme no (usnke oO0beIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOIlECCa HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM obOecneumBaeTcss OBJIAJCHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 111 pacuy€THBIX 3a/1ad MPUOPUTETOM SIBISIIOTCS 3aJa4d C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecleyeHnio y4eOHOro mporecca 0a30BBIi ypOBEHb Kypca
(bU3UKK Ha YpOBHE CpeIHEro 00111ero 00pa3oBaHus JIOJKEH U3Y4YaThCsl B YCIOBUSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKU HOJIKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OO0OpYAOBaHHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHHHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYHMBAET TOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3y4YaeMbIX SBIICHWM W  TPOIECCOB, OMIUPUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pyIOBaHUE I YYEHUUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTcss B BH€ TEMAaTUYECKUX KOMIUIEKTOB U OOECTIeYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

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

e popMupoBaHuEe HHTEpECa M CTPEMIICHHS OOYYalOIIMUXCS K HAydHOMY
U3YYCHUIO TPHUPOJIbI, Pa3BUTHE HMX HHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHE TPEICTABICHUN O HAyYHOM METOJe TO3HaHWS U (HOPMUPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

o hopMHUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3YYCHHUS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e popMUpOBaHUE YMEHUW OOBSICHATH SBJICHUS C  HMCIOJIb30BAaHUEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTEIbCTB;

e popMHUpOBaHUE TIPEACTABICHHA O pONM (U3MKU JUISI PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelieHreM CIIeIyouX 3a1ad B

nporuecce u3ydeHus Kypca GU3NKU Ha YpPOBHE CPEIHEro 0011ero oopa3oBaHus:



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

e popMUpOBaHHE YMEHUW TNPUMEHSITh TEOPETHUECKHE 3HAHUS IS
OoObsiCHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U I TNPUHATHUA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

¢ OCBOCHHME CIIOCOOOB pEIIeHHUS pa3IUYHbIX 3aJad C SBHO 3aJaHHOU
bu3nueckol MOAENbI0, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue GU3NIeCcKo MOJIENH, aIEKBAaTHOU YCIIOBUSIM 3a]1a4H;

e IOHUMaHHE (PUBMYECKUX OCHOB W MPUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIIUSHMS HA OKPYKAIOIIYIO
cpeny;

¢ OBJIAJICHUE METOJIaMH CaMOCTOATENIBHOTO IUIAHUPOBAHUS M IPOBEIACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHajlnu3a W HHTEpIpeTanuu UHGOpMaIlnH,
OIPEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOIO pe3yJIbTara;

e CO3/IaHUE YCJIIOBHM [JIsl pa3BUTUS YMEHUH NPOEKTHO-HUCCIEA0BATENIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YpOBHE CpEIHEro OOIIEero
oOpazoBanus orBoautTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HeleN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemplii B mporpamMMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
mpoBeneHusT J1abOpaTOpHBIX pPabdOT M OMBITOB € YYETOM MHIUBHUIYATbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib d3KcepuMeHTa W TEOPMU B MPOILECCE IMO3HAHUSA MPUPOIBI.
DKCIepUMEHT B (hU3UKE.

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

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBLHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBHIO. YTJIOBAsi CKOPOCTh, JTUHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeTbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpagiienne cKopocTH pu ABMXKEHUH MO OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoii 3akon Herotona
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, ckoyibxxkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauleHus. llmeuo cumel. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HerotoHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuKe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. TeopemMa 00 HW3MEHEHUU
KUHETHUYECKOU YHEPTUU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJI C W3MEHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIUATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHWYECKOW DHEPTUr
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysusa. Xapakrep IBUKEHUS U
B3aUMOJECUCTBUS 4YacTULl BemlecTBa. MoAenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHHe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AABICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUM
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cIOCcO0BI €€ n3mMeHeHus. KonuuecTBo TErioTel U pabota. BHyTpeHHSs s
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOJIMHAMUKHU.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K H3omporeccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHaX. KoahdUIMEHT Mmoiae3H0To
nericTBus TemuioBod mamuHbl. I{ukn KapHo um ero ko3duimMeHT I0JIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

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

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Tejla Npy TeIionepeiaye.

OnpiT MO aauabaTHOMY pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnuvie cocmoanusn eewyecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpPHUasoB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmnronenue HarpeBaHus U IJIaBJICHUS! KPUCTATMYECKOTO BEIlIECTBRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAn0B. IIpOBOJHUKH, OUANIEKTPUKHM W TMOJYHPOBOAHUKUA. 3aKOH COXPAHEHMS
AIEKTPUYECKOTO 3apsa.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3UILIUHA FIEKTPUUYECKUX Mojed. JIMHUM HanpsyKEHHOCTH SJIEKTPUUYECKOTO
HOJISL.

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

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOI0 KOHIEHCATOopA.

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUSA DIIEKTPOMETPA.

B3anmoeiicTBuE Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUIJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

ONEeKTpUYECKU TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

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

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

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

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
COTNPOTUBJICHUSI METAJLJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

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

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



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

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

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

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

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelieHWe CHUCTEMbl ypaBHEHUH, JuHEHHas (QyHKIMS,
napabona, runep0osia, ux rpa@uKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCHOJb30BAHUE 3aKOHA COXPaHEHHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMomeucTBHE  INOCTOSHHBIX ~ MarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TpPOBOJHMKA € TOKOM. KapThHa JMHWUKA WHIYKIHA
MAarHuTHOTO TIOJI JUIMHHOIO IIPSAMOIO NPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOI'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HalpaBlieHHE. J[BUKEHNE 3apsSAKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM mosje. Pabora cunsl JlopeHna.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpOMCTBA M NPAKTAYECKOE IPUMEHEHHE: IOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenrHast  cucrtema. (CBoOOAHBIE  MEXaHUYECKHE  KOJIEOAHMS.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbubiit kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJIeOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojeOaHusx. BeIHYX/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU dJIEKTpoIiepeay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHUST OT BPEMEHU) ISl
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBHUS pacnpocTpaHenus. Ilepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IIyYE€HHS AJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 3IeKTPOMarHUTHBIX BOJIH. [IprMeHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEAMUIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepennu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbli yroja MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas Ccuiia TOHKOM JuH3bI. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHUMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOWCTBAa M MPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonmHOE BHYyTpeHHEE OTpakeHue. Moiesnb CBETOBOA.

HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomydyenue ciexkTpa ¢ mMOMOIIbIO AUGPAKIIMOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH
['panunbl  MPUMEHMMOCTHM  KJIacCMYeckoM  MexaHnuku.  [locTynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus 1 UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C BHGPFHGﬁ H UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUIBbI. 3H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuuecKkue yCTpONCTBa U MPAKTHUECKOE NpUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAS OaTapes, CBETOAUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHHio 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousiHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiis. KopryckynsipHO-BOJIHOBOM
JyaJu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocrasa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbga-, Oera-, ramMma-u3IydCHHS.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTHYECKNE ACTIEKTHI AEPHON YJHEPTETUKMU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, KaMepa
Buiibcona, siaepHblil peakTop, aToMHas boMoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

DOtanbl pa3BUTHS acTpoHOMUU. [IpuKkiiagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBHKEHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTB». 3BE31IbI TJIaBHOHM ITOCJIEAOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE N3IydEeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEpHOTro MOMyIIApHs U IPKHUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NesaTeTbHOCTH YEIOBEKa, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKONM KapTUHE MHpaA, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocymiecTBiseTcs ¢
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (pakT, TUMOTe3a, (Pu3nMyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJIEHUE, IKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUH HA OCH KOOPJHUHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIEC, ONTUUECKUE SIBJIICHUS B KMBOM MPUPOAE, NEUCTBUE
paualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3aHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh TOCTHKECHHUE CIICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIIMENH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacHIMpEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIIBHOCTh B MHTEpPECAX TIPa)IaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOU JESATEIBHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIYIIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3Nu4yHbIM cdepaM MpodhecCHOHATbHOM JEsSTENIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJI00AIBbHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTMYECKOM HANpPaBIECHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKM ~ OCYHIECTBJIATH  HPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOpMYJIMpPOBaTH W aKTyalIM3UpoOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTepUAJIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbLHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEILHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPEeTalliY, MPeoO0pa3OoBaHUI0 M TPHUMEHEHUI0O B PAa3IUYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHBIE B XOJE pEHICHHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHCJIC TIPU N3YYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJICH, PEJIaraTh OpPUTHHAIBHBIC TOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIpETAni0 WHPOPMALMK Pa3IMYHbIX BHIOB U (POpM
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7a4 ¢ CcoOMoJieHueM TpeOOBaHUN HSPrOHOMHMKU, TEXHUKH OE€30MaCHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHsI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh LEJIA  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMIA pe3yNbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO JIEITEILHOCTh B 00JACTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJTbHO COCTaBJISITh IJIAH PEIICHUS PACUETHBIX W KaYeCTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM;

pacuMpsATh paMKy y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JeJaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(GbU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B NESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BJIaJICTh ~ HaBBIKAMU  TIO3HABATEIHLHOMW  peduieKkCcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JICCTBUM M MBICIUTENBHBIX MPOIECCOB, HMX pE3yJbTaTOB U
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATK! U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mporecce nocTKEeHUS JTUYHOCTHBIX PE3YJbTaTOB OCBOEHHUS MPOTPAMMBI
no (¢u3MKe I YPOBHS CpPEIHEro oOIIero o00pa3oBaHMs Yy OOydYaroUIuXcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, IpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIUH, BKIIOYAIONICH CTpEMJICHHE K JTOCTH)KEHUIO MENN 1
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITIOUAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh COPMUPOBAHHOCTD Y O0YUAIOIMIMNXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS U3YyUYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepuajibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3aj1ad;



pacno3HaBaTh (PU3NUYECKUE SBICHUS (TMPOIECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, auddys3us, OpOyHOBCKOE JBMXEHUE, CTPOCHUE >KUJIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIy IapaMeTpaMu COCTOSIHMS Ta3a B HM30Ipolleccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JBXKEHUE, UCIMOJNB3Yys (U3UYECKHE BEIMYUHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTECHLIHAIbHAS SHEPIUsl, MEXaHU4YecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHMHETUYECKasi PHEPrys XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaapaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSSI SHEprusi, padora rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
00O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AJIEKTPUUECKUE CBOMCTRBA BEIIECTBA U DJICKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OMUCAHUM TIPABWIBHO TPAKTOBATh (DUBUYECKUM CMBICT HCIOJIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3MUECKHE
3aKOHBI W MIPUHIMIIBL: 3aKOH BceMupHoro Tsarotenus, |, 1l u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPryuu TEIIOBOTO JABUKEHHSI MOJICKYII C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsiga, 3akoH KylioHa, mpw »>TOM pasinyarh CJIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUU, MPU 3TOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYILECTBJISITH MPSIMbIE U KOCBEHHbIE M3MEPEHUs (DU3NUYECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO0 M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUIA;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIB30BaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcUpOBaTh pe3yJbTAaThl MOJYYCHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOTro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOM
JIEATEIIBHOCTH C HUCIOJIb30BAaHUEM HM3MEPHUTEIBbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMbIC sl €€ pelIeHUs], MPOBOJUTh PacUYEThl U OIICHUBATH PEaTbHOCTH
MOJIY4YE€HHOT0 3HaueHUsI (PU3UYECKON BEJIMUUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEIPOTUBOPEUUBYIO
LEMOYKY PACCYXKJEHHIl C ONMOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJB30BaTh  TPU  pPEIIEHWH  y4eOHBIX  3ajJad  COBPEMEHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YIECOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 0€30MacHOCTH MPU OOpAIIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh PaldOTy TPYIIIBI, pPaIMOHAILHO pacHpeAcisiTh O0O0S3aHHOCTU H
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIMIMNXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3HUECKUX MOJIETeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacro3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIXKYLIUWUCS 3apsifi, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aTomMa BOJIOPOJia, €CTECTBEHHass U HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  pPA3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, DJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojis, cwia Ammepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTYILIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHoJi M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBIC]I HCIIOJNB3YEMBbIX BEJIMYWH, WX O0O3HAUCHUS W EIMHUIIbI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUS U UMITYJIhC (POTOHA, TTepHO TIOJTypaciaia, SHEPTHs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (PU3UUECKON BETUUUHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmnaja, Py 3TOM pa3anudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENIATh HAMIPABICHUE BEKTOPA UHAYKIIMK MAarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHua;

CTPOUTh M OINHCHIBATH H300paKEHHE, CO37AaBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW: MNpPHU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHN;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacuéTHbIE 3a7a4dl C SBHO 3aJJaHHOW (U3UYCCKOM MOJICIIBIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3aJ1auu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MOJTy4EHHOTO 3HAYCHUS (PU3HUSCKON BEITHYUHBL,

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHUU I MOUCKA, CTPYKTYPUPOBAHHS, WHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOM WH(GOPMAIIMHU, TIOTYYSHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TIPUHIMITBI JEHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3imyaTh YCIOBUS WX O€30MaCHOTO MCIOJIb30BAaHUS B IMOBCEAHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B MOBCCAHCBHOW >KHU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBL, pPANMOHAIBHO pacHpelesTh OO0s3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
o HanvenoBann KounuyecTtBo yacos JJIeKTPOHHbIE
© e pa3ieioB H (uudpossbie)
n/ Bcer Konrtpouabnbr  IIpakTuyeckn
TeM o0pa3oBaTe/bHbIC
n 0 e padoThlI e padoThlI
NpoOrpamMmbl pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUS
dusuka u
bu6nmoreka [JOK
METOIbI
1.1 2 https://m.edsoo.ru/7f41bf7
HAy4YHOTO 5
MO3HAHUS =
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bu6mmoreka [IOK



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

https://m.edsoo.ru/7f41bf7
2

2.2

2.3

JnHamuka

3aKOHEI
COXpaHEHUs B
MEXaHUKE

Uroro no pazneny

Pasnea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMUKA

18

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf7
2

OCHOBBI
MOITeKYIAPHO- bu6mmoreka [JOK

3.1 . 9 https://m.edsoo.ru/7f41bf7
KUHETHYECKOM 5
TEOPHH
OcCHOBEI bu6mmoreka [JOK

3.2 TEPMOJUHAMUK 10 https://m.edsoo.ru/7f41bf7
u 2
ArperarHble
COCTOSTHUSI bubmuorexa [JOK

3.3 BEILICCTBA. 5 https://m.edsoo.ru/7f41bf7
®a30BEIC 2
TIEePEXOIbI

Uroro no pazneny 24

Paznea 4. JIEKTPOJANHAMUKA

DNEeKTpOCTaTUK bubmorexa HOK
4.1 . 10 https://m.edsoo.ru/7f41bf7
2
ITocTosiHHBIN
JIEKTPUYECKUN bubnnorexa [JOK
4.2 TOK. TOKHU B 12 https://m.edsoo.ru/7f41bf7
PasJINYHbIX 2
cpenax
Hroro no paszneny 22
PesepBHOE Bpemst 2
OBIIEE
KOJIMYECTBO 68
YACOBIIO
I[TPOI'PAMME

11 KITACC
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KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(uudpossbie)
n/ | pasieoB U TeM Becer Konrpoanunl  IIpakruueck
o0pa3oBaTe/ibHbIE
n NMPorpamMmbl 0 € padoThI ue padboThbl
pecypchl
Pazpen 1. JIEKTPOIUHAMUKA
MaruauTHoe 1oJIe. bubmuoteka [JOK
11 DJEKTPOMarHUTH 11 1 3 https://m.edsoo.ru/7f41c9
ast MHTyKI[HsI ic
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
Mexanudeckue u bubmuoreka [JOK
2.1 3JICKTPOMAarHUTH 9 1 https://m.edsoo.ru/7f41c9
bl€ KOJIEOaHUs ic
MexaHnudeckue u bubmuoreka [JOK
2.2 3JICKTPOMAarHUTH 5 1 https://m.edsoo.ru/7f41c9
bI€ BOJIHEI ic
bubmuoreka [JOK
2.3 Orntuka 10 3 https://m.edsoo.ru/7f41c9
7c
Uroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBEI
CreIHATbHOM bu6mmoreka [JOK
3.1 4 1 https://m.edsoo.ru/7f41c9
TEOpUH e
OTHOCHUTCIIbHOCTHU _
Hroro no pazneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

DJIEeMEHTHI bu6mmoreka [IOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c9
OIITUKH 7c
bubmuoreka [JOK
4.2 Ctpoenue aToma 4 https://m.edsoo.ru/7f41c9
ic
bu6mmorekxa [OK
4.3 AToMHOE SApO 5 https://m.edsoo.ru/7f41c9
ic
Uroro mo pazaeny 15
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Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DIIEMEHTHI
5.1 aCTPOHOMUU U

acTpou3uKu

Hroro no pazneny

7

bubmuoreka [JOK
https://m.edsoo.ru/7f41c9
7c

Pa3nesa 6. OBOBIIAIOLIEE ITO

Oo6ob61aromee
MIOBTOPEHHE

6.1

BTOPEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c9
7c

Hroro no pazneny

Pe3epBHOE Bpems

OBILEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68 4

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC

Ne
n/  Tema ypoka
n

KoaunuecTBo yacoB

KonTpoanb
HbIE
padoTbl

Bce
ro

IIpakTryec
KHe
padoThbI

JlaTa
HU3yYeH
usi

DJIeKTPOHHbIE
mudpoBbIe
oOpa3oBaTe/ibHbIE

pecypcbl

dusnka —
HayKa o
MIPUPOJIE.
Hayunsre
METObI
MO3HAHUs
OKPY>KaOILEro
MHUpa
Ponp u mecto
¢bu3uku B
(dbopmMupoBaHUU
COBPEMEHHOM
2 Hay4HOU
KapTHHBI MUDA, B
MIPAaKTUYECKOU
JeSTeTbHOCTH
monen

bubmorexa [JOK
https://m.edsoo.ru/ff0
c32e2

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c33e6

3 Mexauunueckoe

bu6nuoreka [IOK
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JIBHOKCHHE. https://m.edsoo.ru/ff0
OTHOCUTETBHOCT €3508
b
MEXaHHYECKOT' 0
JIBHDKECHUS.
[Tepememnienue,
CKOpOCTb,
YCKOpEHUE
PaBHOMepHOE bubnmoreka [JOK
MPAMOJIMHEHHOE https://m.edsoo.ru/ff0
JIBIKEHHE €3620
PaBHOyCKOpEeHHO
. bu6nmoteka [IOK
DSAMOIHHCHIEOE https://m.edsoo.ru/ff0
P c372e
IIBHOKEHHE
CsoOoxHoe
IaJICHUE. bubmuoreka [OK
Yckopenue https://m.edsoo.ru/ff0
CBOOOIHOTO c39cc
naJeHus
Kpusonnnueiinoe
NIBIDKEHUE.
bubnuorexa [JOK
JBuxeHue
o https://m.edsoo.ru/ff0
MarepuanbHOU
c3ada
TOYKH II0
OKPY>KHOCTH
[TpunIMn
OTHOCHTEJIBHOCT
u I'anunes.
bubmmoteka [IOK
HNuepuunansHbie
https://m.edsoo.ru/ff0
CHUCTEMBI
c3be8
OTCYETA.
[TepBblii 3aK0H
HrroTrona
Macca Tena.
Cuna. [Ipunnun
CYIIEPIIO3HUIINHU
YIEp . bubmuoreka [JOK
cui. Bropoit
https://m.edsoo.ru/ff0
3akoH HeroTona
c3be8

JUTS
MaTepHalbHOU
TOYKHU
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Tperuii 3aKkoH
Hrrotona nis

bu6mmoreka [IOK

10 MaTEpHATBHbIX https://m.edsoo.ru/ff0
c3be8
TOYEK
3aKkoH
BCEMHUPHOTO
Tsrorenus. Cuna bubmuorexa [JOK
11 TSDKCCTH. https://m.edsoo.ru/ff0
[TepBas ¢3d00
KOCMUYeCcKast
CKOPOCTH
Cuna
bu6nmoreka [IOK
12 ;/ZE(})I;O;TH' B https://m.edso00.ru/ff0
yka. Bec c3e18
Tella
Cuna tpeHus.
Koaddpumment
TpeHus. Cuia bubnuorexa [IOK
13 COTIPOTHUBIICHUS https://m.edsoo.ru/ff0
HpH IBUKEHUN c3f76
Tella B XKHIKOCTU
WJIU Ta3e
[TocrynarensHoe
Y BpallaTeibHOe
TBIKEHUE
aOCOJIFOTHO
TBEpIOTO TeNa. bubmmoteka [IOK
14 https://m.edsoo.ru/ff0
MoOMEHT CHUJIBI.
c41ab
IInedo cuisl.
VcaoBus
paBHOBECHS
TBEPIOTO TENa
Nmnynse
MaTepHalbHOU
TOYKH, CUCTEMBI
MaTepuaIbHBIX
Touex. Fmmysbe bubnmnorexka HOK
15 https://m.edsoo.ru/ff0

CHJIBI. 3aKOH
COXpaHEHUs
HMITYJIbCA.
PeaxkTtnBHOE
IBIKEHHUE

c43d6
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16

17

18

19

PaGora u

MOIIHOCTDH CHIJIBI.

Kunernueckas
SHEPTHs
MaTeprabHOIN
Touku. Teopema
00 M3MECHECHUH
KHHETHYECKOM
SHEPTUU

IToTennuansHas
SHEPTHS.
IToTennuansHas
SHEPTHUSl YIIPYTro
ne(popMUpOBaHH
O} MPY>KHUHBI.
ITorenmmanpHas
JHEPTHUs Teja
BOIH3HU
MMOBEPXHOCTH
3emin

IToreHnnmanpHbIC
Hu
HEIIOTEHIMAJIbH
pIe cuiibl. CBA3b
paboThI
HEIOTEHIUAILH
BIX CHII C
A3MEHEHUEM
MeXaHUIEeCKOH
SHEPIUU
CHCTEMEI TEJl.
3akoH
COXpaHEHUs
MeXaHUIeCKOH
SHEPTHH

JIaGoparopHas
pabota
«HccrnenoBanue
CBSI3HM pabOThI
CHUTBI C
W3MEHEHHEM
MEXaHNYECKON

bu6nuoreka [IOK
https://m.edsoo.ru/ff0
c4502

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c461a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0
c478c
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SHEPTUHU Teja Ha
npuMepe
pacTsKeHus
PE3UHOBOTO
KIyTa»

20

21

22

KoHntposbHas
pabota mo Teme
«KunemaTuka.
Jnnamuka.
3aKoHBI
COXpaHEHUs B
MEXaHHUKE»

OCHOBHEBIE
MMOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHH.
BbpoynoBckoe
JBIKEHHE.

Huddy3us

Xapakrep
JIBIDKCHUS U
B3aHUMOJICHCTBHUS
YaCTHI]
BCIIIECTBA.
Monenu
CTPOEHUS ra3oB,
JKUIKOCTEHN U
TBEPIBIX TEI

bu6nuoreka [IOK
https://m.edsoo.ru/ff0
c4b74

bubnnoreka IIOK
https://m.edsoo.ru/ff0
c4dc?2

23

Macca monexys.
KommuectBo
BEIIIECTBA.
ITocTostnnas
ABoraapo

24

25

Tennosoe
paBHOBECHE.
Temneparypa u
€€ u3MepeHue.
[Ixama
TeMIiepaTyp
Henscus

Wneanbuplii ra3

bubmuorexa [JOK
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B MKT.
OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/ff0
c4fde

26

27

28

AOcomoTHas
TeMIiepaTypa
KakK Mepa
cpeaHen
KHHETHYSCKOM
SHEPTHH
JBHKECHUS
MOJICKYJI.
VYpaBHenue
Menpeneena-
Knaneiipona

3aKkoH
JlanpTOHA.
["a30BBI€ 3aKOHBI

JlaGopaTopHas
paborta
«HUccnenoBanue
3aBUCUMOCTH
MEXITY
rnapameTpamu
COCTOSTHHS
Pa3peKEeHHOTO
raza»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0
cblle

29

H3onporeccer B
uJiealbHOM rase
" ux
rpaduueckoe
IIPEICTaBICHHE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0
c570e

30

BuyTtpennss
SHEPTUs
TePMOTHHAMUYE
CKOH CHUCTEMBI 1
CITIOCOOBI €€
HW3MCHCHHUS.
Komuuecto
TEIJIOTHI U
pabora.
BryTtpennss
SHEPTHS

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c5952
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OJHOATOMHOI'O
HACAJIBHOIO ra3a

bu6nmoteka [IOK
Bunasr
31 . enc https://m.edsoo.ru/ff0
TerUIonepe1aun 5036
VnenpHas
TEIIIOEMKOCTh
BEIIECTBA.
Kolniectso bubnuoteka [IOK
32 https://m.edsoo.ru/ff0
TEIUIOTHI TIPH 5036
TerJIonepeaye.
AnnabaTHBIA
poriecc
[IepBbl1it 3aKk0H
TEPMOJAMHAMUKH bubnmnoreka [HOK
33 U €To https://m.edsoo.ru/ff0
IIPUMEHEHHE K coefc
H30IpoIieccam
HeobparumocTs
IIPOLIECCOB B bubnuoreka [JOK
34 MIPUPOJE. https://m.edsoo.ru/ff0
Bropoii 3akoH 6230
TEPMOAMHAMUKH
[TpunIMn
neficrsis u KIIT bubmmorexa [JOK
35 . https://m.edsoo.ru/ff0
TETJTOBOM
c600a
MaIluHbI
36 [Mukn Kapno u
ero KIIJI
DKOJIOTHYECKHUe
37 poOIeMbI
TETJIOPHEPTeTHK
u
O6006maromui
YPOK
but6mmoreka [JOK
«MomnekynsipHast
38 o 0 https://m.edsoo.ru/ff0
n3uka. OCHOBBI 6938
TEPMOIUHAMUKHU D
»
KonTponbHas bu6mmoreka [JOK
39 pabota o Teme https://m.edsoo.ru/ff0

«MonekynsipHas

c6a50



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
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50

¢usuka. OCHOBBI

TEPMOIUHAMUKHU
»
[TapoobpazoBan
He u bubmuorexa [JOK
40 KOHICHCAITHSI. https://m.edsoo.ru/ff0
Hcnapenue u c63b6
KHUIICHHE
AOconroTHas 1
OTHOCHTEJIbHAS
— bu6nmoreka [IOK
41 BosIyXa https://m.edsoo.ru/ff0
o c64d8
Haceimennsiin
nap
TBépnoe Teno.
Kpucramnmaeck
ue u aMmopQHbIe
Tela.
AHuzotponus bubnuorexa [HOK
42 CBOMCTB https://m.edsoo.ru/ff0
KPHUCTAJLJIOB. c65f0
Kunkme
KPHUCTAJLIBL.
CoBpeMeHHbIe
MaTepuabl
IInaBnenue u
KPUCTAJTU3AIUS
. VenbHas bu6nunotexa LIOK
43 TeroTa https://m.edsoo.ru/ff0
€6708
IJIABJICHUS.
Cybnumarus
VYpaBHeHue bubnmnoreka [JOK
44 TEIJI0BOTO https://m.edsoo.ru/ff0
Oaytanca c6820
OnexTpusanus
Te.
e — bubmuoreka [JOK
45 sapsn. Jlpa Bita https://m.edso00.ru/ff0
cébcc
ANMEKTPUICCKUX
3apsIoB
46 [IpoBoaHMKH, bu6nuoreka [IOK
JIUDJIEKTPUKH U https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

MOJIYIIPOBOJHUK cbbhcc
H. 3aK0oH
COXPaHCHHUS
AIEKTPUIECKOTO
3apsa
BzaumopeiicTBu
€ 3apsI0B. 3aKOH
bu6nmoteka [IOK
KynoHna.
47 . https://m.edsoo.ru/ffo
ToueunsIi
. coeced
ANEKTPUICCKUT
3apsn
Hanpsix€nnocTtb
AIEKTPUIECKOTO
nojst. IpuHimn bubmoreka [IOK
48 CYIEepPHO3HUINH https://m.edsoo.ru/ff0
ANEKTPUICCKUX c6df2
nonei. JInaun
HANPSHKEHHOCTH
Pa6oTa cui
AJIEKTPOCTATHYE
bubnnoreka IIOK
CKOT'O MOJIA.
49 Horenia https://m.edsoo.ru/ff0
tait c6f00
PasnocTth
IIOTEHIINAIOB
[IpoBoaHMKY U
TUDIIEKTPUKY B
AIEKTPOCTATUYE bubnmnoreka [JOK
50 CKOM TIOJIE. https://m.edsoo.ru/ff0
JwusnexkTpuyecka c7018
i
MIPOHHUIIAEMOCTh
DNEeKTPOEMKOCTh bubnmorera [OK
51 Kommercar https://m.edsoo.ru/ff0
. Konnencarop <7126
DNEeKTPOEMKOCTh
IUIOCKOTO
but6mmoreka [JOK
KOHJIEHCATOpA.
52 N https://m.edsoo.ru/ff0
p c72c0
3apSKESHHOTO
KOHJIEHCaTOpa
JIabopaTtopHas
53 paTop

paborta



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

"N3mepenue
3JIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpunmMn
JIEUCTBUSA U
MIPUMEHEHHE
KOH/JIEHCATOPOB,
KOIUPOBAJILHOTO
amnmnapara,
CTPYHHOTO
MIPUHTEpA.
DJIeKTpoCcTaTu4e
CKasl 3aIlluTa.
3azemiieHue
ANEKTpOnpudOopo
B

55

56

DNeKTpUYECKUit
TOK, YCJIOBUSI €TO
CYIIIECTBOBAHHUSI.
ITocTosiHHBIH
Tok. Cuia Toxa.
Hampsoxenue.
ConpotuBieHue.
3akoH Oma a1
ydacTka 1enu

[TocnenoBarenbH
oe,
napauieNnbHoe,
CMEIlIaHHOe
COEIUHEHHE
IMPOBOAHHKOB.
JlaGoparopHas
paborta
«3yuenue
CMEIIaHHOTO
COEJIMHEHUS
PE3UCTOPOBY

bu6nuoreka [IOK
https://m.edsoo.ru/ff0
c74f0

57

PaboTa n
MOIIHOCTD
AIEKTPUUYECKOTO
TOKa. 3aKOH
Jxoynsa-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c7838



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838

58

3akon Oma mis
MOJHOMN
(3aMKHYTOH)
AJIEKTPUYECKON
uenu. Kopotkoe
3aMbIKaHUE.
JlaGopaTopHas
paborta
«3mepenue
OJ1C ucrounuka
TOKa U €ro
BHYTPEHHETO
COIPOTHUBIICHUS»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0
c7ael

59

60

61

DneKTpoHHas
MIPOBOIUMOCTD
TBEPIBIX
METaJJIOB.
3aBHCHUMOCTD
CONPOTHUBIICHUS
METaJJIOB OT
TEeMIIepaTypBhl.
CepxnpoBoauM
OCTh

DNeKTpUYECKUit
TOK B BaKyyMe.
CaoiicTBa
ANEKTPOHHBIX
My4YKOB
ITonynpoBoaHUK
U, UX
cOoOCTBEHHas U
MIpUMECHasI
MIPOBOAUMOCTD.
CaoiictBa p—n-
nepexoa.
ITonynpoBoaHUK
OBbI€ MTPUOOPHI

bu6nuoreka [IOK
https://m.edsoo.ru/ff0
c84ae

62

DIEeKTPUYECKUI
TOK B pacTBOpax
U pacrjiaBax
AJIEKTPOJIUTOB.
DNEKTPOIUTHYEC

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c82ba



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

Kas

JIUCCOLAALASL.
DNeKTpoIn3
DNEeKTpUUECKUI
TOK B ra3ax.
CaMoCTOSTENbH
. bu6nmoreka [IOK
Bl U
63 https://m.edsoo.ru/ffQ
HECAMOCTOATEID
. c84ae
HBIN pa3psij.
Mouus.
IImazma
DNeKTpUYECKUe
MPUOOPHI U
YCTPOMCTBA U UX
bubnnoreka IIOK
MPaKTHYECKOE
64 0 https://m.edsoo.ru/ff0
pUMCHEHHE. c86fc
IIpaBuna
TEXHUKHU
0€e30I1aCHOCTH
O06o00maromumii
bubnnoreka IIOK
YPOK
65 CKTOIHHAM https://m.edsoo.ru/ff0
JIeKTpO c88be
HKa»
KoHnTponbHas
pabota o Teme
«DIEeKTPOCTATUK
o, TloCTOSHHEL bubmmoteka [IOK
66 ) N https://m.edsoo0.ru/ff0
ANMEKTPUICCKUI
c8a8a
TOK. TOKU B
Pa3TMYHBIX
cpemax»
Pe3epBHbIit
YPOK.
bu6nuoreka [IOK
KoHntponbHas
67 5 https://m.edsoo.ru/ff0
pabora 1o Teme c8C56
"DnexkTpoauHaM
uka"
Pe3epBHbIit
YpPOK. bubmuorexa [JOK
68 O06006aroImn https://m.edsoo.ru/ff0
c8f6c

YPOK I10 TEMaM
10 xmacca



https://m.edsoo.ru/ff0c84ae
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
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https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

OBILIEE
KOJIMYECTBO

68 3 3
YACOB I10
[TPOI'PAMME
11 KJIACC
Koan4yecTBO 4acoB JJIeKTPOHHbIE
Ne Jara P
Kourpoar = IlpakTuuec uudpoBbIe
n/ Tema ypoka Bcee HU3Yy4YeH
- HbIe KHe st oOpa3oBaTe/ibHbIE
ro
padoThbI padoThbI pecypcbl
ITocTosHHEBIE
MAarHuTEL U UX
B3alMOJICHCTBHE
. MarautHoe
ore. Bexto bubmuorexa [JOK
 DEKTOP 1 https://m.edsoo.ru/ff0
MarHUTHOM 9778
WHIYKIIUH. -
JInnnu
MAar"HuTHOM
WHTYKIAH
MarxautHoe
noJie
MIPOBOJIHHUKA C
bu6mmoteka [IOK
TOKOM. OTIBIT
Soore 1 https://m.eds00.ru/ff0
perea. c98fe
BsaunmMonelicteu
€ TIPOBOJTHUKOB C
TOKOM
JlaGopaTopHas
paborta
«Mzyucnne bubnmnoreka [JOK
1 1 https://m.edsoo.ru/ff0
MarduTHOTO
c98fe
TIOJISI KaTYIIKHU C
TOKOM)
JeiicTBue
MarduTHOTO
oJd Ha
bu6nuoreka [IOK
MIPOBOJTHHK C
1 1 https://m.edsoo.ru/ff0
TokoM. CHna
c9ac0

Awmmnepa.
JlaGopaTopHas
pabora



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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«HccnenoBanme
JeficTBUS
MOCTOSTHHOT'O
MarHmra Ha
PaMKy C TOKOM»

[elictBue
MarauTHOTO
IOJIS Ha
JBHOKYIIYIOCS
3apsKEHHYIO
yactuiy. Cuna
Jlopenna.
Pabora critbl
Jlopenua
DIEeKTpOMarHuT
Has UHIYKLHUS.
IToTok BekTopa
MarauTHOM
unaykuuu. 9/1C
WH]TYKIIAH.
3aKkoH
3JIEKTPOMArHUTH
Ol MIHAYKLIUH
Qdapanes

bubnuoreka LIOK
https://m.edsoo.ru/ff0
c9df4

Jlaboparopnast
paborta
«HccnenoBanue
SIBJICHUS
AJIEKTPOMAarHuTH
O UHIYKLIUU
NHIYKTUBHOCTS.
SBnenue
CaMOMHIYKIUH.
S1C
CaMOMHIYKIIUH.
OHeprus
MarHUTHOTO
T0JIs1 KaTYILIKH C
TOKOM.
ONEeKTPOMarHuT
HOE T10JI€

bu6mmoteka [IOK
https://m.edsoo.ru/ff0
cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
ca600

Texunueckue



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

YCTPOMCTBA U UX
MIPUMEHEHHUE:
IIOCTOSIHHBIC
MarHuThI,
3JEKTPOMArHUT
bl,
3JEKTPOJIBUraTe
JIb, YCKOPUTEIN
9JIEMEHTapPHBIX
YacCTHII,
HHAYKOUOHHAA
reyb

10

O6o06maromui
YpOK
«MarnuTtHoe
ToJie.
DIEeKTpOMarHuT
Hasi UHAYKLHSDY

bubmuorexa [JOK
https://m.edsoo.ru/ff0
cab82

11

KoHntposbHas
pabota 1o Teme
«MarnuTtHoe
ToJie.
DIEeKTpOMarHuT
Hasi UHAYKLUSDY

bubmuorexa [JOK
https://m.edsoo.ru/ff0
cad58

12

CBoOoHbBIE
MEXaHUYECKHE
KoJe0aHusl.
I'apmoHnueckue
KoJe0aHusl.
YpaBHeHue
rapMOHHUYECKHUX
KoJieOaHUH.
[IpeBpaienue
SHEPTHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
caf06

13

JlaGopaTopHas
paborta
«HccnenoBanue
3aBHUCHMOCTH
TIePHOIa MATTBIX
KosebaHuit
rpy3a Ha HUTU
OT JUTMHBI HUTH



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

1 Macchl Tpy3a»

14

KonebarenpHbIH
KOHTYD.
CBoOOIHbBIE
ANEKTPOMArHUTH
bI€ KOJIEOAHHS B
HAIeaIbHOM
KoJie0aTeIbHOM
KOHTYDE.
Amnanorus
MEXIY
MeXaHHYECKUMHU
31
ANEKTPOMArHUTH
BIMH
KoJe0aHusIMU

bubnunoteka LIOK
https://m.edsoo.ru/ff0
ch820

15

dopmyia
Tomcona. 3akoH
COXPaHCHHUS
SHEPTUU B
HJIeaIbHOM
Koyie0aTeIbHOM
KOHTYpe

bubmuorexa [JOK
https://m.edsoo.ru/ff0
ch9c4

16

17

[IpencraBnenue
0 3aTyXaroIINuX
KOJICOAHMSIX.
Brinyxiennsie
MEXaHHYECKHUE
KoJe0aHusl.
Pe3onanc.
BeiHyX/1€HHBIE
AJIEKTPOMArHUTH
ple KOJIEOAHUS

[TepemenHbli
TOK.
CunyconaaIbHBI
1 IEpEMEHHBII
TOK. MOIIHOCTh
MePEMEHHOTO
TOKA.
AMIUIUTYIHOE U
JIEHCTBYIOLIEE

bubmmoteka [IOK
https://m.edsoo.ru/ff0
cbbh86

bu6nunorexa LIOK
https://m.edsoo.ru/ff0
chd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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3HAQ4YECHUE CHJIbI
TOKA U
HaIpsKEHUs

18

Tpauchopmarop.

IIpousBoxactso,
nepenaya u
norpedeHue
AJIEKTPUYECKON
SHEPrUu

19

20

VYerpolictBo u
MPaKTUYECKOE
MIPUMEHEHHE
AIEKTPUIECKOTO
3BOHKA,
reHeparopa
MePEMEHHOTO
TOKa, TUHUH
3JIeKTpoIepeaad
DKOJIOTHYECKHE
PHUCKH TTpH
MIPOM3BOICTBE

IIEKTPOIHEPTUH.

Kynerypa
HCIIOJIb30BAHUS
3JIEKTPO3HEPTUU
B IOBCEJTHEBHOU
JKU3HU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cc324

21

22

Mexanunyeckue
BOJIHBI, YCIIOBHSI
pacnpocTpaHeH!
s. [lepuon.
CxkopocTb
pacnpocTpaHeHU
s U JIJTMHA
BOJIHBI.
[Tonepeunsie u
MPOJIOIBHBIC
BOJIHBI

3Byk. CKOpOCTh

3ByKa.
I'pomkocTh
3ByKa. Beicora

bubmmoteka [IOK
https://m.edsoo.ru/ff0
ccab4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cccOc



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c

ToHa. TeMOp
3ByKa

23

DJIEKTPOMArHuT
HBIE BOJIHBI, UX
CBOWCTBA U
CKOPOCTb.
[Ixama
ANEKTPOMAarHuTH
bIX BOJIH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
ccfe0

24

[TpuHIUIIBI
paaroCBsI3HU U
TEJICBUJICHHUS.
PaszButue
CPEACTB CBSI3H.
Pannonoxanusa

25

KoHntposbHas
pabora
«Konebanus u
BOJIHBI»

bubmuorexa [JOK
https://m.edsoo.ru/ff0
cc6f8

26

27

[IpssmonuneHOe
pacrpocTpaHeH!
€ CBeTa B
OJHOPOJHOM
cpene.
ToueuHbIi
HCTOYHHK CBETA.
JIyd cBera

OTtpaxxeHue
CBETa. 3aKOHBI
OTpaXKEHUs
CBeTa.
[TocTpoenne
M300pakeHH B
IJIOCKOM
3epkaie

bubnuoreka [{OK
https://m.edsoo.ru/ff0
cd350

bubmmoteka [IOK
https://m.edsoo.ru/ff0
cd4e0

28

[Ipenomienue
cgera. [lomHoE
BHYTpEHHEE
OTpaKE€HUE.
[IpenenbubIi
yToJI IOJIHOTO
BHYTPEHHETO

bu6nunorexa LIOK
https://m.edsoo.ru/ff0
cd7f6



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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OTpaXKEHUS

29

JlaGopaTopHas
paborta
«M3mepenue
II0Ka3aTess
IIPEIOMIICHUS
CTEKJIa»

bubnuoteka LIOK
https://m.edsoo.ru/ff0
cd67a

30

JIMH3EL
ITocTpoenue
MU300paXeHUI B
nun3e. Popmyiia
TOHKOM JIMH3EI.
YBeaunueHue
JIMH3EI

bu6numoreka [IOK
https://m.edsoo.ru/ff0
cddle

31

JlaGopaTopnas
pabora
«HccnenoBanue
CBOWCTB
M300pakKeHUH B
JIMH3aX)»

32

33

Jucnepcus
cBeta. ClIOXKHBIN
cocTaB 0eJoro
cBera. I[Ber.
JlaGopaTopHas
pabota
«HaoOmronenue
TUCTICPCUU
CBETa»

WnTepdepenius
CBeETA.
Hudpaxius
CBeTa.
Judpakiuontas
peérka

bubmmoteka [IOK
https://m.edsoo.ru/ff0
ced22

34

35

[TonepeunocThb
CBETOBBIX BOJIH.
[Monspuzanus
cBeTa
Onrtuueckue
npuOopsl U
YCTpOMCTBA U

bu6nunorexa LIOK
https://m.edsoo.ru/ff0
cf02e



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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https://m.edsoo.ru/ff0ced22
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YCIIOBUS UX
0€e30I1acHOTO
HpI/IMeHeHI/ISI

36

37

38

I'panuisl
MIPUMEHHUMOCTHU
KJIacCUYECKOM
MCXaHHKH.
[Toctynater
CIelranbHON
TEOpUHU
OTHOCHTEJIBHOCT
u

OTHOCHUTENILHOCT
b
OJITHOBPEMEHHOC
TH. 3aMeJIEHNE
BpEMEHHU U
COKpalIeHne
JUIMHBI

OHeprus u
HMITYJIbC
PENATUBUCTCKOMN
yacTuisl. CBA3b
Macchl ¢
SHEpTrHueu u
HUMITYJIBCOM.
OHeprus MoKos

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
cf862

bu6mmoteka [IOK
https://m.edsoo.ru/ff0
cfa42

bubmuorexa [JOK
https://m.edsoo.ru/ff0
cfc68

39

40

41

KoHntponbHas
paborta
«Onruka.
OcHOBEI
crnernuaibHON
TEOPUH
OTHOCHTEIBHOCT
H»

@OTOHBI.
®opmyna
IInanka.
OHeprus u
UMIYNbC (HOTOHA

OtkpbITHE U
HCCIIEJOBaHHE

bubmorexa [JOK
https://m.edsoo.ru/ff0
cf6f0

bu6mmoteka [IOK
https://m.edsoo.ru/ff0
cfel6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
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https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

dotorddekra.
OmnwiTer A. T.
CroneroBa

cffcd

42

3aKoHBI
dotorddekra.
VYpaBHeHue
DUHIITEeWHA ISt
dboTodrddekra.
«KpacHas
TpaHuIa
dhoTodrddexra

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
d015e

43

JlaBiieHue cBera.
Omnwitel 11. H.
JleOenena.
XHUMHUYECKOE
JIIENCTBUE CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d04a6

44

45

TexHnueckue
YCTPOMCTBA U
MIPaKTUIECKOe
MIPUMEHEHHE:
(hoTO3JIEeMEHT,
doTonaTyuuk,
COJIHEYHas
Oarapes,
CBETOJIUO]T

Pemenue 3amau
110 TEME
«DJIEMEHTBI
KBaHTOBOM
OIITHUKNY

bubnuoreka [IOK
https://m.edsoo.ru/ff0
d0302

46

Mogenp aToma
TomcoHa.
OnbITH
Pezepdopaa o
paccesHUIO o-
YaCTHII.
[Inanerapnas
MOJIENb aToMa

bu6nuorexa LIOK
https://m.edsoo.ru/ff0
d091a

47

IToctynater bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
dOafa

48

N3nydenne u

bu6mmoteka [IOK



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

IIOTJIONICHUE
¢boToHOB IpU
nepexojie aToma
C OJTHOTO YPOBHS
SHEPTHH Ha
npyroi. Bums
CIIEKTPOB
BoaHoBEIE
CBOMCTBaA
qacTUIl. BoJIHEI
ne bporins.
KopnyckynsipHo
-BOJTHOBOM

Ty aJii3M.
CroHTa”HHoOE U
BBIHY)KJICHHOE
U3ITy4yeHue

https://m.edsoo.ru/ff0
dOafa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0
dOca8

50

51

52

OTtkpbiTHE
PaINOaKTUBHOCT
u. OTBITHI
Pesepdopaa o
OTIpeIeNICHUIO
cocraBa
PaOaKTUBHOTO
W3ITy4eHus

CsoiicTBa
anbda-, 6era-,
raMma-
U3ITy4eHUsl.
Bnusuue
PaJIMOaKTUBHOCT
U Ha )KUBEIE
OpTraHHU3MBI

OTtkpsiTHE
IIPOTOHA U
HEWTpOHa.
N3otomsl.
Anbda-pacnan.
DNEeKTPOHHBIN 1
MIO3UTPOHHBIN
Oera-pacmaj.
l'amma-

bubmuorexa [JOK
https://m.edsoo.ru/ffQ
dofd2

bu6nuoreka [IOK
https://m.edsoo.ru/ff0
d1162



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

U3JIy4yeHue

53

54

DHeprus CBs3u
HYKJIOHOB B
sape. SAnepHbie
peakiuu.
SAnepHslit
peakTop.
[Tpobemsr,
MEPCIEKTUBBI,
9KOJIOTUYECKUE
aCIEeKThI
SIICPHOM
SHEPTEeTUKHU
DneMeHTapHbIe
YaCTHIIbL.
OTtkpbiTHE
MO3UTPOHA.
Mertob1
HaOJII0ICHUS U
perucTpanuu
3JI€MEHTaPHBIX
YacTHII.
Kpyrasriii cron
«DyHameHTanp
HbIE
B3aUMOJIEVCTBHUS
. EquncTtso
(buzmdeckoit
KapTHUHBI MUPa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
d1356

bubmuorexa [JOK
https://m.edsoo.ru/ffQ
d0e38

55

56

Bupg 3BE€31H0T0
Heoa.
Co3Be3aus,
SIPKUE 3BE3MBI,
IUIAHETHI, UX
BUJIMMOE
JIBIDKCHHE.
Conneynas
cucTemMa

CosHize.
Conneunas
AKTHUBHOCTb.
Hctounuk



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

sHepruu CoJiHa
" 3BE3]

57

3BE3bI, NX
OCHOBHEIC
XapaKTEPUCTUKU
. 3BE3/1B1
rJIaBHOM
MOCJIeIOBaTEIbLH
OCTH.
Buytpennee
CTPOCHUE 3BE3.
CoBpemMeHHbIE
MpeACTaBICHUS
0
MIPOUCXOKACHUN
H DBOIIONUH
CoiHIa u 3BE3]1

58

59

Muneunsiii [1yTs
— Hama
I'amakTuka.
Ilonoxenue u
JIBIDKCHHE
ConHna B
TI'anakTtuke.
TI'anakTukwu.
UYépHble AbIpEI B
SIApAx rajlakTHK

Bcenennas.
Paz0Oeranune
raJlakTUK.
Teopus
Bboapmoro
B3pbIBA.
PenmukToBoe
W3IIy4eHHE.
MeraranakTuka

60

Hepemennsie
poOIeMbI
aCTPOHOMHUU

61

KonTponbHas
paborta
«DIJIeMEHTHI




acTpOHOMUHU U
aCTPOPUUKI

62

63

64

O0oOmaromuii
ypok. Ponp
¢buzuku u
aCTPOHOMUU B
SKOHOMHYCCKOH,
TEXHOJIOTHYECKO
H, COIMaJIbHON B
ITHYECKOM
chepax
JIEeITEIbHOCTU
YyeJIoBeKa

O060011aroIui
ypok. Ponb u
MecTO GU3UKU U
aCTPOHOMUU B
COBPEMEHHOM
Hay4HOU
KapTUHE MHpa
O060011aroIui
ypok. Ponb
¢buzngeckoi
TEOPUH B
(dhopMUpoBaHUH
MPEICTABICHUI
o puzmueckoit
KapTUHE MHpa

65

66

O6006maromuit
ypok. Mecto
¢buznyeckoi
KapTUHBI MUDA B
o0rmiem psay
COBpPEMEHHBIX
€CTECTBEHHO-
HAyYHBIX
MpEICTaBICHUIN
0 MpUpoe
PezepBHbIit
YPOK.
MarunuTtHoe
ToJe.




ONEKTPOMarHuT
Has MHIYKLUS

67

Pe3epBHbIil
ypok. OnTHka.
OcHOBBI
CIIELIMAIBHOMN
TEOpUU
OTHOCHUTEIBHOCT
u

68

Pesepnslii ypok.
KBanroBas
¢dusuka.
DNeMEHThI
aCTPOHOMUU U
acTpodu3uku

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
d1784

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 10 xknace/ Msakumes I'.51., byxosues b.b., Corckuii H.H. nmox penakiueit
ITapdentbeBoit H.A., AkiimonepHoe oomiectBo «M3aatenberBo «IIpocBemienmey

» dusuka, 11 knace/ Mskumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit
[TapdentbeBoit H.A., AknmonepHoe obmiectBo «M3natenberBo «IIpocBenienney

Co6opnuk 3amad o ¢usuke 10-11 kmacc A.I1.PeimkeBrny

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. IIpumepHsbie nporpaMmsl o yueOHbIM npeameTam «Puszuka 10-11» Cepus «CtannapTsl
BTOpOro nokoyieausi» M. IIpocsemienue. 2011

2.MsxumieB I'E, Byxosnes bb, Corckuit HH. ®usnka. 10- 11 knacc, - M. Ilpocsemenne 2010
roza.3

2. AuapromeukuH C.M. «KOHCTpYKTOp CaMOCTOATENbHBIX M KOHTPOJIbHBIX padoT 10-11kmaccsi»
M. Ilpocsemenue. 2010

3. A.I1L. PermkeBru «®usmka 10-11 kmaceer» «3amaunuku «/Ipode» M. Ipoda. 2001.
5.@usuka «Metojibl pereHus puznyeckux 3aaad» Macrtepckas yuurenst/ H. W. 3opun. M.
BAKO. 2007.-334¢

6.@poHTanbHbIe 1abopaTopHble paboThl 1o (usuke B 7-11 kinaccax o01ieo6pa3zoBaTenbHbBIX
yupexenusax: Ku. s yaurens / B.A. Bypos, F0.11. lux, b.C. 3BopsikuH u ap.; nox pexn. B.A.
Bbypoga, I'.I'. Hukugoposa. — M.: IIpocsemenue: Yueb. nut., 1996. — 368 c.

7.IlapdpentoeBa H.A. Coopuuk 3anau no ¢pusuke 10-11 M. IIpocsemenue. 2007

8. KonTposbHble 1 TpoBepouHble paboThl 1o ¢usuke. 7-11 xmacc. M. [poda.

9. luddepennnpoBaHHbie KOHTPOIbHBIE paboThl. 7-11kmnacc. M.; U3natenbckuii 1om
«Cents6ps. 2002

10) I[IpumepHas mporpaMma cpennero (mojaHoro) oodmero oopazoBanus 10-11 kiaccsl (6a30BbIi
ypoBeHb) k yueOHukam Msikumies ['E, bByxosues bb, Corckuit HH. ®usuka. 10- 11 kiacc
Astopsl: IL.I'. Caenko, B.C. Jlanromenkos, O.B. Kopmynosa, H.B. [llaponosa, E.II. JIleButan,
0.0. Kabapaun, B.A. Opnos. Mocksa. [Ipocsemenne. 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET:

1.bubnmoreka L{OK https://m.edsoo.ru/ff0c9778

2.Enunast xoymekius mudpoBeIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30
3.0tkpoiTast puzuka

http://www.physics.ru\courses\op25part2\dtsign\index.htm



https://m.edsoo.ru/ff0c9778
http://www.physics.ru/courses/op25part2/dtsign/index.htm

4. DNeKTpOHHBIH yueOHUK

http://www.physbook.ru\

5.KM — mikoina

http://www.Km-school.ru\



http://www.physbook.ru/
http://www.km-school.ru/




