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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOW MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi Odenepannu, peATU3YIOLIUX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. I[lporpamma mo ¢usuke coorBerctByeTr TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeTramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETO
oOpa3oBaHUsl, INIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (pU3UKU Ha 0a30BOM YpPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rojgam oO0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IKoabHBIN Kype GU3UKH — CHCTEMOOOpa3yoni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yuenne (u3NKd BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (OPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO]I TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu 1y ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAX UACH, KOTOpPbIE MOXXHO paccMaTpHBaTh KakK IPUHLMIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
oObeMHEH BOKpYr (Qusnyeckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHMaIa (PU3NYECKON HayKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢Gu3ukm mpeamonaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM pallMOHATIBFHOTO MPUPOJIONOJIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIlero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TpPaHHUIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIIGHKH, OCYIIECTBISETCS y4YaCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HUCXOJsd U3 OCOOCHHOCTEW IUJIaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmeumBaeTcsi  OBJIAJACHHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU Kauy€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOU MOJIEIIBbIO, TTO3BOJISIFONNE MPUMEHATh U3YYEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOr0 paslena Kypca, TaKk M HMHTErpUpysl 3HAHUS U3
pa3HbIX pa3nenoB. /(s KauyeCTBEHHBIX 3a/ad IPHUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (U3NYECKOM MOJEIM A1 CHUTyallMd IpPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
($U3MKKN Ha YPOBHE CpeIHEro 00LIEro 0Opa3oBaHMsl 10JKEH U3y4aThCsl B YCIOBHSIX
IpEeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OO0OpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pU3HKe YYEHHUYECKHX MPAKTHUYECKUX padOT M IEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI ~W3yYaeMbIX SIBICHHUA ©  TPOIECCOB, OMIHUPUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX HPAKTUYECKUX pPadoOT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommuxca. TeMaTHYecKHe KOMILUIEKThI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M LM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEeMJIEHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POopMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHME HAy4YHOIO MHUPOBO33PEHHS KaK pe3yibTara HU3Y4YeHHs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C MCIOJIb30BAHUEM
bu3nYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

JlocTrmxeHne 3TUX lene oOecreunBaeTCsl pelIeHneM CIEeIyIoMMX 3a7ad B

npoluecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TMpUOOpETEHHME  CUCTEMbl  3HaHUKW 00  0o0mWMX  (UBHUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3znueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NIecKo MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHUPOBAHUS M TMPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH IJIi Pa3BUTHSI YMEHHM MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1O (QU3MKE TMepedeHb JIaOOpaTOPHBIX M
MPAKTUYECKUX paldOT SABISETCS PEKOMEHIIOBAHHBIM, YYHTENb JEJNaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUarOIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble W I1U(POBBIC H3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MepeMeIICHUs
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBHKEHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. L{enTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KEHUE CHAPSOB, LEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue cKopocTy Ipu ABMKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MIOCIICIOBATEILHBIC PABHBIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBeid  3akoH  HproToHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenus). Cumna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

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

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomol

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIlvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIIHOCTE CHIIBL.

Kunernueckasi sHeprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KMHETHUYECKOUN YHEPTUU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPTUs YIIpYro
nedbopmupoBaHHor  npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJ C W3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHUEM MEXaHUYECKOW DHEPrUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapaktep IBUKEHUS U
B3aUMOJECHUCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKeHHMsS dactul] rasa. [llkana
temnepartyp KensBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HACAIBHOTO rasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEpMOJIMHAMHYECKOU
CUCTEMBI U cTIOcOo0bI e€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpenHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHoMm mporiecce. IlepBbii 3aKOH TEPMOJIWHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kodp@uiMeHT moie3Horo
nericTBus TemuioBod MmamuHbl. I{ukn KapHo m ero ko3pduumeHT I0Ie3HOTro
JNEUCTBUS. DKOJIOTMUYECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OneiT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvle nepexoonl

[TapooOpa3oBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHUS.

Tépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

HaOmnronenue HarpeBaHus U MUIABJICHUSI KPUCTAUIMUECKOTO BEILIECTRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzanus Ten. OJEKTpUYecKuil 3apsia. J[Ba Buaa AIEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IUAIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOT0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsk€HHOCTh 3nekTpuyeckoro mnois. IIpuHiun



CYyNEpHO3ULINU HIEKTPUUYECKUX Tosei. JIMHuKM HanpsKEHHOCTU SJIEKTPUYECKOTrO
HOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUARNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwusnexrpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMUPOBAJIbHBIN aNapar, CTPYHHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBuE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS 3JIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TAapalIeIbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

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

DJIEKTPOJIBUKYINAasi CUja U BHYTPEHHEE COIMPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTtkoe 3aMbIKkaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKH. CobOcTBeHHas u puMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoiicTBa p—N-niepexoaa. [lomympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIEKTPOIIN3.



OnekTpudeckuii TOK B razax. CamMOCTOSITEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHCTOPHI ¥ (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomul

N3yyeHnne cMenaHHOrO COEIMHEHNS PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBS3€d C KypcamMd MaTE€MaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quanueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJIETUPOBAHNUE, MOJIEIIb, UBMEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAJJIOB, JJIEKTPOJUTHYECKAs IMCCOLMALMA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIB30BAHMEM MEXaHU3MOB,
y4E€T TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEpHAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEBHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHMH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonenicTBue npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuua Jlopenua, €€ MOlyJib M HalpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUHU. OJIEKTPOJABMXKYINAsA CUJla HWHAYKOMU. 3aKOH JJIEKTPOMAarHWTHOU
nHaykunu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. OJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas cuia
CaMOMHIYKLIHH.

OHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIMYA MAarHATHOTO MOJIA.

B3anmoseiicTBue 1BYX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHNE >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmMHble KO1€0AHUA

KonebarenpHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMUS.
["apmonnyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoyeOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHUYECKHUX
kosebanwuii. [IpeBparieHue Hepruu Ipyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHUYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpli TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTHYECKOE IMPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KOJeOATENIbHONM CUCTEMBbI (MPYKUHHBIM WK
MaTeMaTUYECKUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHnui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepedHble W MPOJOJIBbHBIE BOJHBI.
WnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Judpakuus,
uHTepdepenus. CKOpoCcTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBA3U U TENEBUACHUS. Panqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pEe30HAHC.

Habmonenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanue  CBOMCTB — DJIEKTPOMAarHWTHBIX — BOJIH: OTpaXkeHue,
nperoMIIeHUE, ONIspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparorie ¥ pacceuBaroiniyue JUH3BL. ToHkas nwmH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccenBaromux guH3ax. Gopmyna TOHKOW JUH3BI. YBEJIHYCHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBeta. JudpakiumoHnHas pemérka. YCJIOBHE HaOIIOICHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  TAJCHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKUMOHHBIA ammapaT, MHUKPOCKOIN, TEeJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonmHOE BHYyTpeHHEE OTpaxkeHne. Mojiesib CBETOBOAA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIeCKOIa.

Habmronenune natepdepeHInm cBeTa.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Toy4yeHue cexkTpa ¢ mMOMOIIbI0 TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl



M3mepenne nokasaresns NpeJoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUM B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znesa 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepI‘I/IeI\/’I H UMITYJIbCOM peHHTHBHCTCKOfI JaCTUIIbI. SHGPFPI}I
IIOKOAI.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dbotorpdexra. YpaBuenue DinmTeitHa st dhoTodaddexra. «KpacHas rpanHuna»
dboToarddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuuecKue YyCTpOICTBA M MPAKTHUECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o10o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriionmieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOCcTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbga-, Oera-, raMMa-u3IydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUYECKNE ACTIEKTHI IAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob! HaOJIOIEHUS M PErUCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U IIPAKTHUUECKOE NPUMEHEHHUE: T03UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii saxcnepumenm, nabopamopmusie pabomul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTBHI ACTPOHOMHUM U aCTPOPU3MKH

DOtanbl pa3BUTHUS aCTpoHOMUU. [IpuKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMHH.

Bun 3Bé3nHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeunas cucrteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHI@ W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J[MarpamMma «CIEKTpalbHBIM KIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CcTpoeHue



3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoiHIIa U
3BE3/1. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE U3IydYeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4yHON KapTUHE MHpPA, POJIb (GPU3UUECKONU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCcKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbie CBA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsS B 11 kimacce OoCyIecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBICHWE, HAay4YHBIA (PakT, TUIoTe3a, (Quanyeckas BeIUYHHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl U MX MPOCKIHUH HA OCU KOOPAWHAT, CIIOXKEHHE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUpoJE, KoJjieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIE, ONTUYECKUE SIBIICHUS B KMBOM MPUPOAE, IEUCTBUE
paJualy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIn3.



l'eocpaghus:  MarHUTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, panap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro nmpeamera «Du3nka» J0HKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TNO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacIIMpeHUE >KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE Peaau3ali OCHOBHBIX HAIpPaBJICHUH
BOCIIUTATEJIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPaAXKITAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHON OpraHU3alINY;

YMEHHUE B3aMMOJEHUCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHMKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUUECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
mpuUCyIero pu3nyecKoi HayKe;



5) TpyA0BOr0 BOCTIMTAHMS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON IEesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) 3K0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHUCTBUN B OKPYKAIOLIECH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILEeNH JeATeJIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHalld3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINIOJNHATH PabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBaresibCKue 1eiCTBUA:
BJIaJIETh HAYYHOW TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-HCCIEI0BATEIBCKON U MPOSKTHON JEATEIbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7a4 (U3UUYECKOTO COJACP)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHWA TO (PU3UKE B MPAKTUYECKYI0 0O0IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

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

Pabora c nndopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:
OCYUIECTBJISTh OOIIEHHME Ha Yypokax (HU3MKM W BO BHE-ypOUYHOU
NEesATEeIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallMii M CMAr4athb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJb30BaTh MPEUMYILNECTBA KOMAHIHON Y WHAMBUIYAIBHON
padoTHI;

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

IPUHUMATh [EJIM COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh ILIAH JCHCTBUH,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pEe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJAa M KaXJOr0 yYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

Pery/isiTUBHBbIE YHUBepPCaJbHbIE yUeOHbIe eiicTBUS
Camoopranuzamnus:

CaMOCTOSITEJIbHO OCYILECTBIATh NO3HABATENbHYIO AESITENBHOCTh B 00JacTU
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAYECTBEHHBIX
3a]a4, [JIaH BBIMOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHUBBI B NESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BJIAJE€Th HABBIKAMM  TIO3HABATENBHON  peduieKCMH Kak  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUI;



WCITOJIB30BaTh MPUEMBI peIICKCUU IS OIEHKU CUTYaIlMH, BHIOOpAa BEPHOTO
pELICHUS;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEIICHUS MO0 UX
CHIKEHHUIO;

IPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @pPU aHalIu3€ pe3yJbTaToB
NEATEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mpouecce nOCTHKEHUS JIMYHOCTHBIX PE3YJBTATOB OCBOCHHS MPOTPAMMBI
no (usMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPLICHCTBYETCS AMOIMOHAIBHBIN UHTEIUIEKT, MPEANOIAraro Nl
Cc(OpMUPOBAHHOCTbD:

CaMOCO3HaHM, BKJIFOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHOW SMOILMOHANILHON C(epHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHHUS, BKJIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJACHHE, CIIOCOOHOCTh aJlallTUPOBAThCA K
AMOIMOHAJILHBIM NU3MEHEHUSM U MPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE ACHCTBOBATh MCXOJS U3 CBOHX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOIIMOHATEHOE COCTOSTHUE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIIECHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peliaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

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

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAayYHOW KapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIIBHBIN T'a3, MOJEIIN CTPOCHUS Ta30B, )KUJAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] PU pPelIeHnn (PU3NIECKux 3ajad;



pacrno3HaBaTh (PU3MUECKUE SIBJICHUS (MPOIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETUIECKON TEOPUU CTPOCHHS BEIIECTBA U
IEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMajJeHue TeJ, IABUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPU HAarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBecHE, WCIApPEHHUE, KOHJCHCAIWS, IJIABJICHUE, KPUCTAUTA3AIMS, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHHUE JABJICHUS Ta3a MIPU €ro HarpeBaHUU B 3aKPHITOM
COoCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMHCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIMAIbHAS DHEPrusi, MEeXaHHuecKas
paboTa, MexaHWYecKass MOIIHOCTh; TPH OMUCAHWW TPABUIBHO TPAKTOBAThH
(GU3MYECKU CMBICT HMCIOJB3YyeMbBIX BEIMYHMH, WX OO0O3HAYCHHWS W CIWHUIIHI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (M3UYECKYIO BEIMYUHY C APYTUMHU
BEITMIMHAMU;

OMKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TN U TEIUJIOBBIC SBJICHMUS,
UCTIONIb3Yysl (DU3MYECKME BEJIMYMHBI: JaBJICHUE Ta3za, TeMIleparypa, CpeaHss
KHHETHYECKas SHEPIHUs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBAApaTHUIHAS
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, padbora Trasa,
KOO (PUIIMEHT TMONEe3HOTO JAEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICI HCIOJb3YEMbIX BEJIMYUH, WX
00O3HAaUEHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(GU3UYECKYIO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIMHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHEC
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3UUYECKHE BEIUYMHBI: dJICKTPUUCCKUN 3apsij,
IEKTPUUECKOE TMOJIe, HAMPSXKEHHOCTD TOJIS, MOTEHIMAN, PAa3HOCTh MOTEHIIMAJIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (M3UYECKYIO BEJTUYHHY C APYTHMH BEITMYUMHAMH,

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SIBICHUS, UCIOJIBb3YsS (PU3MUECKHE
3aKOHBI M NIPUHIMILL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXPaHCHUS HMITYJIbCa,
MPUHITUI CYNEPIIO3UIIMA CHJI, TIPUHIIAIT PaBHOIPABUS WHEPIUAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
a0COIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsja, 3akoH KylloHa, TpW 3TOM pa3idyaTh CJIOBECHYIO



(bOpMyYTUPOBKY 3aKOHA, €T0 MAaTEeMaTHYECKOE BBIPAXKEHUE W YCJIOBUS (TPaHUIIHI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHsS UX O€30MAaCHOTO MCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMNBIT H
(bopMyIMpOBATH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHUS M WCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKHU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCHUMOCTH  MEXKIY  (PU3MUECKUMHU  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTATHl IMONTYYCHHOW 3aBUCHUMOCTH (DM3UYECKUX BEIWYUH B
BU/JIC TAOJIUIT ¥ TPa(pUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM HCCIICIOBAaHNUS,

cOOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEICHUU HCCIEIOBAaHUN B
paMKax y4eOHOro OSKCIEpPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JAOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacu€THble 3aJa4d C SBHO 3aJlaHHON (DU3MYECKON MOJENbIO,
UCTIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJla4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMMBIC NI €€ PEIICHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3HUCCKONW BEIMUNHBI,

peraTh KaueCTBEHHbBIE 3a/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXIACHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH IS TMOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
U TIPEICTABJICHUS YYCOHOW M HAYYHO-TIOMYJISIPHON MHGOPMAIINH, TTOTYYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOTy4aeMyr0 HH(OPMAITHIO;

MPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BHUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPONCTBAMH, JIJIi COXPAHECHHSI 3JJOPOBbSI 1 COOIOZICHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpYNNE C BBINIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIaHUPOBaTh PpaldOTy TPYIIBI, pPAIMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAaHAAPTHBIX CUTYAIlUSIX, aJeKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCSI YMECHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3nKu B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, AJIEpHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJb aTOMHOTO sijpa MPU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMUMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aHUMOJCHCTBUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacCHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W MOJSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaIMO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOMCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPAa3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Yysl (PU3MUYECKUE BEIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJIEKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBUXKYIAsi Cuia, padoTa TOKa,
WHIYKIHUST MarHUTHOrO Mojsi, cuia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYILKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Cujla TOoKa B Ipolecce
rapMOHUYECKUX OJEKTPOMATHUTHBIX KoJieOaHHWM, (OKYCHOE pacCTOSIHUE U
ONTUYECKas CUJia JIMH3BI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3NUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh W3YUYCHHBIE KBAHTOBBIE SIBJICHUS U MPOLECCH, HCIOJIb3YS
bu3MYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJIhC (POTOHA, IEPUOJ TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIJIEp, MPU ONUCAHWU MPABUIBHO TPAKTOBaTh (PU3MYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBIICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBE: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapajlieIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHJYKIINH, 3aKOH MPSMOJUHEUHOTO PacCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA it PoTtodPdekra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uUCHa, mocrynartel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, O00JIACTH)
MIPUMEHUMOCTH;

OTIPEJICIISITH HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 UCCJICJAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmyupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3WUYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOJABI MO pe3yjIbTaTaM UCCIIeI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEPUMEHTa, Y4EeOHO-UCCIICIOBATEIbCKOW U TMPOEKTHOM
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTAOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJlaHHOM (DU3MYECKONM MOJICTBIO,
UCIIOJB3Ys (U3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHUS 3a/1au



BBIOMpATh (PU3NICCKYIO MOJICIb, BBIICIATh (PU3UUYCCKUE BEITUYHHBI ¥ (HOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUETHl M OLCHUBATH PEATBHOCTD
MIOJTy4EHHOTO 3HAYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PacCYXICHUI C OMOpPOH Ha HM3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMN
U TPEJICTaBJICHUS YYCOHOW W HAYYHO-TIONYJISIPHOW WH(GOPMAIIUHU, TIOTYYCHHOW 13
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TPHUHIMITBI JSHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMdyaTh YCIOBUS WX OS30MaCHOTO MCIOJIL30BAaHUS B ITOBCEIHCBHOM
KU3HU;

MIPUBOUTH TIPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIEIO MHpA, B Pa3BUTHE
TEXHHUKHU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH CpEaE;

paboTaTh B TpYyIIE C BBHINOJHCHHEM Pa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PaMOHAIBHO paCHpeNeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATECIHPHOCTh B HECTAHJAPTHBIX CHTYAIlUSIX, aJcKBaTHO OIICHHWBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIHI B PEIICHUE PAaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
bubmuorexa [JOK
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimnematitica > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https:/m.edsoo.ru/7fA1bf72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubnuotexa [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazneny 24
Pasznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 UIeKTpOCTATHI 10 https://m.edso0.ru/7f41bf72
ITocTosAHHBIN NEKTPUUECKUN TOK. TOKH B bubnnoreka [HOK
4.2 12
pa3IMYHBIX cpelax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznea 1. 3JIEKTPOJANHAMUKA
11 MarnuTtHoe nojue. IeKTpoMarHuTHast 11 1 3 bubnunoreka [HOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.eds00.ru/7f41¢97¢
59 MexaHn4yeckne U dJIEKTPOMarHUTHBIS 5 1 bubnmnorexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cHIEIIUATBLHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
N bu6mmoreka [IOK
4.1 DJIeMEHTHI KBAHTOBOU ONTUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnuoreka [IOK




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

4.3 ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 7 E:fg:;{?:;aoggﬁ £41097¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 Etlff:;l?:;aoggﬁ £41c07¢
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




CUCTEMA OLHEHKH JOCTU/XEHUS IIVTAHUPYEMBIX PE3YJIbTATOB

Buabl KOHTPOJISi: BXOOHOM, IPOMEKYTOYHBIN, TEKYIIUN, TEMATHYECKUN.
MeToabl KOHTPOJISI: THCbMEHHBIN U YCTHBIM.

®opMBbI KOHTPOJISI: TECT, CaMOCTOATENbHAs padoTa, YCTHBIM OMPOC, OTYET IO
IpaKTUYECKO padoTe.

1. TlucbMeHHBIE KOHTPOJIbHBIE PA0OTHI

2. Texymuit KpaTKOBPEMEHHBIM KOHTPOJIb

3. B xome TemaTHM4ecKHMX MPAKTUYECKUX pabOT MPOBEPSETCS YPOBEHb
c(hOPMHUPOBAHHOCTH Y IIKOJHLHUKOB ASKCIIEPUMEHTAIBHBIX YMEHHMM W HAaBBIKOB, a
Tak)ke 0a30BbIX UCCIIEOBATENBCKUX JICUCTBUM.

KPUTEPUM U HOPMbI OIIEHKHU 3HAHUM OBYUAIOIIINXCA

[Ipu ol1eHKE YCTHBIX OTBETOB YUAIIUXCSl YUUTHIBAIOTCS CIICIYIONINE 3HAHUS:
0 U3NYECKHX SBICHUSX:
» TPU3HAKH SBJICHUS, TI0 KOTOPBIM OHO OOHAPYKHBACTCS,
» YCIIOBUS, IPH KOTOPBIX IIPOTEKAET SIBJICHHUE;
» CBSI3b JAHHOTO SIBJICHHUHM C JAPYTUMHU;
» 00BsICHCHHE SIBJIICHUS HA OCHOBE HAYYHOU TCOPHH;
» TpUMEpHI y4eTa U UCTIOJIb30BaHMS €T0 Ha TIPAKTUKE;
0 (PUBUYECKUX OTBITAX:
» IIe7b, CXeMa, YCIIOBUS, TIPU KOTOPBIX OCYIIECTBIISIICS OTBIT, X0 U Pe3yIbTaThl
OTIBITA;
0 pU3NYECKUX TOHATHUSIX, B TOM YHCJIC U 0 PU3NYECKHUX BEITUIMHAX:
» SIBJICHUS WM CBOWMCTBA, KOTOPBIC XapaKTEPU3YIOTCS JaHHBIM TIOHATHEM
(BeTMUMHON);
OTIpeJICIICHHUE MOHATUS (BETUYUHBI);
(hOopMyJIBI, CBS3BIBAIONINE JAHHYIO BEIMUUHY C IPYTUMH,
CAMHUIIBI (PU3UICCKON BEITMUNHEI;
CIIOCOOBI U3MEPEHUS BETUYHHBL;

YV VYV

0 3aKOHaX:
dbopMyIMpOBKa M MAaTEMaTHIECKOE BBIPAKCHUE 3aKOHA;
OTIBITHI, TOATBEPIKIAOIINE €T0 CIIPABEITUBOCTH;
MPUMEPHI yueTa U TPUMEHEHUS Ha TIPAKTHKE;
» yCJIOBUS MMPUMEHUMOCTH (ISl CTApIIUX KJIACCOB);
0 pU3NYECKHNX TEOPHUIX:
» OIBITHOE 00OOCHOBAHHUE TCOPHUU;
» OCHOBHBIC TIOHATHS, TIOJIOKEHUS, 3aKOHBI, TIPUHITUTIBL;
» OCHOBHBIE CJIEJICTBUS,

YV V VY




» TMpaKTUYECKUe MPUMCHCHHS,
» TPaHMIIBI MPUMEHUMOCTH (/IS CTApIINX KIACCOB);
0 npudopax, MexaHu3Max, MalIuHax:
» Ha3HauCHWE; MPUHIUI ACUCTBUSA U CXeMa yCTPOUCTBA;
» TpUMEHEHHE U TIPaBHUIIa TIOJIB30BaHUs IPUOOPOM.

PuU3NYECKHE U3MEPEHUS.
» OmnpeneneHue IIEHBI JeJICHUS U TIpeeia n3MepeHus mpuodopa.
» Ornpenensats abCOMIOTHYIO MOTPEIIHOCTh U3MEPEHUs Tpudopa.
» OT1Oupath HYKHBII IPUOOP U MPABIIBHO BKJIIOYATh €T0 B YCTAHOBKY.
» CHuMaTh MOKa3aHHs MPUOOpa U 3aMHUCHIBATh UX C yYETOM aOCOIIOTHOM
MOTPEeIHOCTH  u3MepeHus.  OmnpeaensTs OTHOCHTEIbHYIO  IOTPEIIHOCTh
U3MEpPECHUM.

OLEHKE ITOUIEXAT YMEHUA:

» TpPHUMEHATh TOHATHUS, 3aKOHBI M TEOPUU Ui OOBSCHEHHS SBICHUMN
IIPUPOJBI, TEXHUKH;, OLICHUBATH BIIMSIHUE TEXHOJIOTMYECKUX IPOLECCOB
Ha DKOJIOTHIO OKpPYXKAIOLIEH Cpezbl, 3J0pOBbE 4YEIOBEKA U JIPYIUX
OpPTaHNU3MOB;

» CaMOCTOSITeJIbHO  paboTaTh ¢  y4EOHHWKOM, HAyYHO-TIOMYJIIPHON
auteparypoi, uapopmanueit B CMU u UnrepHere;

» pelaTh 3a/1a4d Ha OCHOBE U3BECTHBIX 3aKOHOB U (hOPMYIT,

» TIOJIb30BAThCSI CIIPABOYHBIMH TAaOIUIIAMU (PU3NUCCKUX BEITUYMH.

TP OLIEHKE JIABOPATOPHBIX PABOT YUUTBIBAIOTCA YMEHUA:
IUIAHUPOBATH ITPOBEJCHUE OIIBITA;

coOUpaTh YCTAHOBKY IO CXEME;

I10JIb30BaThCSl U3MEPHUTENLHBIMU TPUOOPAMU;

OPOBOAUTH  HAONIOJIEHUS, CHUMATh [IOKa3aHUS  HU3MEPUTENbHbIX
npuOOpOB, COCTABIIATH TAOIMIBI 3aBUCUMOCTH BEJIWYMH U CTPOUTH
rpaduKu;

OLICHMBATh ¥ BBIUUCIATH NOTPEIIHOCTH U3MEPEHUI;

COCTABJISITh KPATKUIM OTUET U JeJIaTh BHIBOABI IO MPOAEIIaHHON padoTe.
Cnenyer oOpamarb BHHMAaHHME Ha OBJaJeHHE OOYyYarOUUMUCA TMPABUIBHBIM
ynoTpeOJIeHUEeM, NPOU3HOLIEHUEM M MpaBOMUCAaHUEM (PU3NYECKUX TEPMUHOB, HA
pa3BUTHE YMEHUH CBA3HO U3JIaraTh U3y4aeMblid MaTepHUall.

VVVY
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Pe3yabTaThl 00y4eHUs! OLEHMBAIOTCS N0 NATHOAVILHOM cucTeMe.
[Tpu orieHKEe YYUTHIBAIOTCS CIAEAYIOUINE KaUeCTBEHHbIE OKa3aTeIl OTBETOB:
e  ryOuHa (COOTBETCTBUE U3YUYEHHBIM TEOPETUUECKUM OOOOIICHUSIM);



®  OCO3HaHHOCTh (COOTBETCTBHE TpeOyEeMbIM B TIpOrpaMMme yMEHUSIM
IPUMEHSThH MOJYYCHHYI0 HH(POPMAILIHIO);

*  MOJHOTA (COOTBETCTBHUE 00BEMY IIPOrpaMMbl U MH(POpMAITMU YUCOHHUKA).

[Tpu oreHKe YYUTHIBAIOTCS YUCIIO M XapakTep OMIHOOK (CyLIECTBEHHBIEC WIIH
HECYILIECTBEHHBIE).

Cywiecmeennvle owiuOKu CBSI3aHBI C  HEJIOCTaTOUYHOM TIyOMHOW U
OCO3HAHHOCTBIO OTBeTa (HAmpHUMEp, YUYEHUK HEMPaBWIBHO YKa3al OCHOBHBIC
IIPU3HAKKU TIOHATUM, SIBJICHUW, XapaKTEpHBIE CBOMCTBA BEUIECTB, HENPABUIBHO
chopMynupoBall 3aKOH, MPABWIO M T.I. WIM YYEHUK HE CMOT TPUMEHHUTH
TEOPETUYECKHE 3HAHUS i OOBSCHEHUS U MPEICKa3aHUs SIBICHUN, YCTAaHOBJICHUS
NPUYUHHO-CJICICTBEHHBIX CBS3€H, CPABHEHMSI U KIIAaCCU(UKALIMU SIBICHUMN U T. 11.).

Hecywecmeennvle oumudxku OnpenesnstoTcss HENOJHOTON OTBeTa (Hampumep,
YIYIIEHUE U3 BHJla KaKOTO-JIMOO HEXapaKTEpHOro (hakTa MpU ONMUCAHUM BELIECTBA,

nporecca). K HHM MOXHO OTHECTH OTOBOPKH,

HCBHHUMATCJIBHOCTH.

OITHMCKH,

XapaxkrepucTuka Hu@poBoil OLCHKH

JOITYHOICHHBIC IIO

OTMeTKa «5»

OTMeTKa «4»

OTMeTKa «3»

OTMeTKa «2»

OtrMeTKka «1»

YUUTEIS

OTBET TIOJTHBIH U | OTBET TIOJTHBII U | OTBET MOJHBIM, HO TIpU OTBETE OTCYTCTBHE
HpaBHIBHBIH Ha | IpaBUIBHBIA Ha | IIPU 5TOM JOIyIIeHa 0OHapyXeHO oTBeTa

’E OCHOBAaHWUHM W3YYCHHBIX | OCHOBAaHMH H3YYCHHBIX | CYLIECTBEHHAs HEeTIOHUMaHNE

g TEOpUii; MaTtepHan | TEOpHH; Marepuai | ommOKa HIH OTBET ydanmmest

= H3JI0KEH B | M3IIOXKEH B | HENOJHBIH, OCHOBHOTO

> OnpeAeIeHHON OnpeeNIeHHON HECBSI3HBIN CoJIepKaHUs

% JIOTUYECKOH JIOTUYECKOH y4eGHOro

g_) MOCIIeJOBATEILHOCTH, MOCIIeIOBATEIbHOCTH, Marepuania uin

E JIMUTEPaTyPHBIM S3BIKOM; | IIPH 3TOM JOMYIIEHEI JOMYIICHBI

2 OTBeT J(BE-TpH CYILIECTBEHHBIE

S CaMOCTOSITEIIbHBIH. HECYIIIECTBEHHBIE OUIMOKH, KOTOPBIE

; omnoKy, yuamuiics He

E HCIIPABIICHHBIC o MOXET UCTIPABHUTH

g TpeOOBaHHIO YUUTEISI. P HaBOJISIIIMX

(@) BOIpPOCAx




OneHKa IKCIEPUMEHTAIBLHBIX YMEHHIA.

OI.[CHKa CTaBUTCS HA OCHOBAaHUH Ha6J’IIOHCHI/ISI 3a ydJamumcs u

pabora BBINTOJTHEHA
MOJTHOCTEIO u
NpPaBUIbHO,  C/ENaHbI
HpaBHIIEHEBIC

HaOJIIOJEHUS U BBIBOJIEL
JKCIIEPUMEHT MPOBEICH
Mo IUIAaHY C YYeTOM
TEXHUKH O€30MacHOCTH
U mpaBwil pabOTBl C

pabota BBINIOJTHEHA
NpPaBWIGHO,  CIEJaHbI
HpaBUJIbHbIE

HaOJIIOAEHUS U BBIBOJIEI,
HO npu 3TOM
SKCHEPHUMEHT MPOBEIEH
HE TIOJIHOCTBIO  WJIH
JIOITyIIEHBI

HECYIICCTBCHHLBIC

pabota
NPaBWIEHO HE MeHee

BBIIIOJIHCHA

YeM HAaIoJOBHHY WIN
JIOMyIIEHA

CyIIECTBCHHAS
orroKa B xoze
IKCIIEPUMCHTA, B
00BSICHCHHUH, B

odopmiieHNH paboTEHI,

JIOIYIIEHH! 1Be (U
Ooee)
CYILIECTBEHHbIC
OIIIMOKH B XOJI€
JKCIIEpPUMEHTA, B
00BSICHEHHH, B
odopmMITeHIH
pabotsl, B
COOJTIOIEHUH

pabora He
BEINIOJTHEHA, Y
oOyyaromierocs
OTCYTCTBYIOT
9KCTICpUMEHTAIBH
bIE yMEHHS

HpoJeaHHoN paboTe.

JIomylmieHo He Ooree
IBYX HECYIECTBEHHBIX
OIIMOOK; COCTaBJICH

OTU€T O TMpOJeNaHHON

OT4ET O
MIpoIeTTaHHOU
pabote He
COCTaBIICH.

B
Qo
O
<
(=5
[+
2]
£ BEI[ECTBAMHU n | omubk B pabore c | B COOJIIOJICHUH | TPaBHJI TEXHUKH
=n
5 o0opynoBaHUEM; BEIIECTBAMHU U | TmpaBWiI TEeXHUKH | 0e30macHOCTH
g HPOSIBIICHEI 000pyI0BaHUEM. 6e30macHOCTH npHu | mpu pabote ¢
% OpraHU3aluOHHO- pabote ¢ BemecTBaMH | BELIECTBAMU H
5 TPyJIOBBIE YMEHHS u  obopynoBaHHeM, | 00OpyZOBaHHEM,
B (momnep>kuBarOTCA KOTOpas KOTOpBIE
grcToTa paboyero mecra HCTIpaBISAEeTCS o | yyamwuiics He
U TOpAJOK Ha CTOJE, TpeOOBAaHUIO YUUTENS. | MOXKET HCHPABUTh
SKOHOMHO JTaKe 1o
UCIIOJIB3YIOTCS TpeboBaHHIO
PEaKTUBBI). YUUTETS
HPOSIBIICHO YMEHHE | MPOSIBICHO ymenue | ¢opmynupoBaHue (dopMynupoBaHHe | HCCIEIOBaHHE HE
= HCIIOJIb30BaTh HUCIIOJIb30BATh TUIIOTE3HI, TUIIOTE3HI, TIPOBEICHO
=S¢
S MOCTABJICHHBIE BONPOCHI | ITOCTaBICHHEIC IUIaHUpOBAHHE IIaHUpOBAHHE
3 B Ka4yecTBE | BONPOCHI B KayecTBE
= JKCIIEpUMEHTA JKCIIepUMEHTa
= WHCTPYMEHTA TO3HAHUS, | HHCTPYMEHTa
o
= a TaKe B KAuecTBE | MO3HaHMs, a Take B | DPILOJHCHO C | BLIIOIHCHO ¢
g OCHOBBI IUIs | KayecTBe OCHOBBI Jyisi | MOMOIWIBIO  YIHTENA | MOMOMIBIO
JE § (dhopmupoBaHus (dhopmupoBaHUs WA IpYTUX | yYUTeIs WM
) o THIOTE3bl 110 HPOBEPKE | T'MIIOTE3bI MO IPOBEPKE | 00yYAOLIUXCS; JIPYyTHX
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= E MIPOBENICHO MIPOBENICHO .
& un) npoiiecca, yMeHHe
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5 E E mponecca, nponecca, BBIBOJIOB mo | popMynupoBaHUU
§ % o CaMOCTOSITEIbHO CaMOCTOSITEIbHO pesysbTaTam 060611IeHns U
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= S CHpOrHO3HpOBaH ClpOrHO3HpOBaH MPOBEAEHHOTO OIBITA, | BBHIBOJIOB o
» =9 pe3ynbTaT pe3ynabTaT
= = HCCTIETOBAHUS pe3yabpTaTam
é g JKCIIEPUMEHTA; JKCIIEPUMEHTA; .
s = notpeboBanach MPOBEEHHOTO
8 £
g = chopMyIIHpOBaHEI npu  GopMyaupoBaHuu | TOMOINb YIHTEIS, OTIbITa,
Q
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UIaH pelieHus | IUIaH pelieHus | IUIaH pelleHus | JOIyIIeHBI IBe (M | 3a1a4a He
= COCTaBJICH IPABHJIBHO, | COCTAaBJICH MpPABUIBHO, | COCTaBICH 6onee) petieHa.
ﬁ CE HPaBUIBHO HPaBUIBHO HPaBUIILHO; CYILECTBEHHBIE
E s OCYLIECTBICH  MOAOOp | OCYLIECTBICH MOIOOp | MPaBHIBHO OlIMOKH B IUIaHE
2 % XMMUYECKUX DPEaKTHBOB | XUMHYECCKHX PCAKTHBOB | OCYILICCTBICH IMOAOOp | pelIeHHs, B
= = U 000pyIOBaHHS;, IaHO | U OOOpYIOBaHMA, IPH | XUMUYECKUX nondope
E é HOJNHOEC OOBSCHEHHE U | 3TOM  JONYIICHO HE | PEaKTHBOB U | XUMHYECKHX
g E ClIeTIaHbl BBIBOJBL. Gonee IBYX | 00OpynOBaHHsA,  HO | PeakTHBOB u
:‘ E HECYIECTBEHHBIX JOITyIIeHA obopynoBaHusi, B
i = omMO0K B OOBSCHEHHH | CyIIECTBEHHAs 00BSICHCHUT u
2 ? Y BBIBOJIAX. ommoka B | BBIBOJAX.
Q o 00BSICHEHNN
% BBIBOJIAX.
B JIOTHYECKOM B JIOTHYECKOM B JIOTHYECKOM HUMEIOTCS 3aj1aya He pelieHa
ﬁ paccyXaAeHUH U paccyXaeHUH 1 paccyXIeHUH HEeT CYILIECTBEHHBIC
g E PEILICHUHU HET OLIHOOK, PCIICHUH HEeT CYIIECTBEHHBIX OIINOKH B
g g 3aj1aya perieHa CYILLIECTBEHHBIX ommnboK, HO JIOTHYECKOM
= 8 palMOHAIBHBIM ounboK, HO 3a1a4a JIoITylIeHa paccyxIeHUU 1
E ] crocodom pemieHa CYILIECTBCHHAS pelICHHN
g é HepaluOHAIbHBIM ommbKa B
:‘ § croco0oM mim MaTeMaTHYECKUX
i 2 JOMYIICHO He 6osee pacuerax
2 =9 JIBYX HECYIL[CCTBEHHBIX
@) omuboK
OTBET TIOJIHBIH U OTBET HENOJHBIA WK paboTa BBIIONTHEHA He | pabora paboTa He
- s NpaBUIbHBIH, BOSMOXKHA | JOIYILIEHO He Ooee MeHee 4eM BBITNIOJIHCHA MCHEE | BBINOJIHEHA
§ é % .| HeeyulecTBeH s JIBYX HECYILIECTBCHHBIX | HAIOJIOBHHY, YeM HaIlOJIOBHHY
= 5 g S ommbka OIMboK JIOyIIICHA OJTHA HITH COZICPIKUT
= E E.. g CYIIIECTBeHHAs HECKOJIBKO
= = g omnbKa u JABe-TpH CYILIECTBEHHBIX
= Z HECYIIeCTBEHHEIE onM60K
o TTpOIIEHT BBITOIHCHUS TTpOLIEHT BBITIOIHEHHS IporueHt IporieHt paboTa He
% E = g padotst paboThr BBINTOJTHEHUS pabOThH BBITIOJTHEHUS BBITIOJTHEHA
S = = 5 paboThI MeHee
o) E & 85-100% 70-84% 40-69% 40%




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®uzuka, 10 kmace/ I'eaaenmmreitn JI.3., bynatosa A.A., Kopuunbser 1.H.,
Komxuna A.B., Ob61miecTBo ¢ orpaHiueHHON 0TBeTCTBEHHOCThIO « BMHOM.
JlaGopartopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M3aaTenbCTBO
«IIpocBenieHue»

» Gusuka, 11 knacc/ 'ennenmreitn JI.3., bynatosa A.A., Kopaunbes U.H.,
Komikuna A.B., O011ecTBO ¢ orpaHuueHHON 0TBETCTBEHHOCThIO « BMHOM.
JlaGoparopus 3HaHU»; AKITMOHEpHOE 0011ecTBO «M31aTenbCTBO

«HpOCBGIHeHI/IC»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS

1. Ilpumepnas pabouas nporpamma cpegaHero oomiero oopazopanus. Gusnka.
bazossiit yposens (s 10-11 kimaccoB 00pa3oBaTenbHBIX OpTraHU3aIIHi)
DKcnepuMeHT B 00yueHUH (PU3uKe B MIKOJIE

1. Maiiep B.B., Maiiep P.B. DnekrpuyecTBo: yueOHbIE SKCTIEPUMEHTAILHbIE
nokasareabcTBa. M. 2006

2. lllyroB B.M. u ap. DxcniepumeHT B (puzuke. Du3nuecKuil NpakTUKYM.

3. T'opeB JI.A. 3aHuMareabHbIe ONBITHI O (PUBUKE

4. KostynoBuu M. I'. - JlomarHuit 3xcriepuMenT o pusuke. 7-11 kmaccer
(bubnmoreka yuurens ¢uzuxu) — 2007

5. JIeMOHCTpaIMOHHBIN SKCIEPUMEHT 1o (PU3UKe B cTapiiux kiaccax. Yacts 1.



6. JleMOHCTpallMOHHBIN SKCTIEPUMEHT MO (hHU3UKE B CTapIIuX Kiaccax. Yactb

2.

7. XopomaBuH C.A. JIeMOHCTpallMOHHBIHN 3KCIEpUMEHT 1o (uszuke. OnrTuka.
AToMHas ¢u3uKa

8. Exb1ioB A.B. ®poHTanbHbIe TabopaTopHbie paboThl 1o ¢usuke. 11 kaace
9. Crenanos C.B., CmupnoB C.A. JlabopaTopHbIi PakTUKYM 10 ¢usnke. M.
2010

10. [ITaxmaes H. M., H. W. I1aBnos, B. 1. Teimyk. ®U3nyecKuil 3KCIEPUMEHT
B cpeaneil mkoge: Konebanus u Bosnnbl. KBantoas gusuka / H. M.
[[TaxmaeB,—M.: [IpocBenienue, 1991.

Meronuka oOydenus pusznke

1. MeTtoauyeckuii cripaBOYHUK yuutens ¢puzuku. M. 2003

2. Hectannaptasie ypoku ¢usuku. Coct. C.B. Bopoposa. Boxrorpaz, 2000
3. [llaTanos B.®. ®usuka Ha Bcro ku3Hb. M.-Cno, 2003

Metonnka oOydeHHs peleHuo 3a1a4

1. Cemxe A.M. Hecrangaptabie 3agauu o ¢usrke (B momorp yaureso) -
2007

2. Kamenkmii C.E., Opexo B.I1. Meroauka pemienns 3a1a4 1mo Gpu3uKe B
cpenueit mkone. M. 1971

OmuMmnuagHele 3a1a4u

1. benonunenxuit C.H. Onumnuagaeie 3aaaun Mo GU3MNKE AJIs y4aluxcs

necAaTeIxX Kinaccos - 2013



IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

[udposas obpazoBatenpras miarpopma LECTA:
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
OO6mmupHas KOJUICKIUS aHUMAIUi J1J1s1 JIF0OOM TeMbI YpOKa.
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
TGCTBI, 3alaHUA C HOIIpO6HBIM OITMCAaHUEM BBLITIOJIHCHMUS, na6opaTopHLIe
3a]1auu, MHTepecHbIe ynpaxxHenus http://www.fizika.ru/

VYyeOHbIE IJI1aKaTbl, MOJACIN U aHUMAILIMH, SKCIIPECC-TCCThI, YBJICKATCIIbHLIC
urpsl https://college.ru/fizika/

DJIeKTpOHHAs TOAOOPKA KYPHAJIOB 10 (PM3UKE OT U3AATEIBCKOrO J0Ma
«IlepBoe centsiops https://fiz.1sept.ru/

bu6ymoreka L{OK https://edsoo.ru
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