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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMI K pe3ysbTaram
OCBOEHHSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ ydé€roM (enepasbHOKM padoyell MporpaMMbl BOCHUTAHHUS U
KOHLIETIIUMA TIpernojiaBanusl ydyeOoHoro npeamera «Pusuka» B 00pa3zoBaTeIbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

ConmepxaHnue mporpaMmbl MO (U3HKE HAMpaBlieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydaronuxcss 10-11 kmaccoB mnpu
oOyueHuu ux (u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/EATEIbHOCTHOTO
noaxona. I[lporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEAMETHBIM pe3yJibTaTaM
OOy4eHHMs, & TAKXKE YUYUTHIBAET HEOOXOAMMOCTh pPEATH3aALUU MEXKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAy4YHbIMU Yy4Ye€OHbIMU TNpeaMeramu. B Hel
OIPENENSAIOTCS OCHOBHBIE LIETM M3y4YeHUs (PU3UKH Ha YPOBHE CPEIHEro OOILEero
o0Opa3oBaHUsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3nKe BKIIIOYAET:

e IUIAHUpYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pu3nKu Ha 0a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM O0yUYEHUS;

e cojlepkaHue yueOHoro npeamera «dusukay» mo rogaM o0ydeHHUs.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyMas B
KauecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpysxaroniemM Mupe. IIIKobHbIN Kypc (U3UKH — CHCTEMOOOPa3yOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHbI
JeXaT B OCHOBE TPOIECCOB W SIBJICHHM, HW3y4aeMbIX XHUMHEH, OWOJIOTHEMH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmosb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpejAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cdepe DSHEpPreTuKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMHA CBOMCTBAMHU M APYTHX.
W3yuyenue ¢Gu3MKH BHOCHUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouuxcs, B (popMuUpoBaHHME YMEHHUH MPUMEHATH
HAy4YHbIA METO/I MO3HAHUS MPHU BHITIOJHEHUU UMHU YY€OHBIX UCCIIEIOBaHUM.

B ocHoBy kypca ¢u3WKu i YpOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaThb Kak MPUHLMUIIBI €ro
MOCTPOCHHSI.



Hoes yenocmnocmu. B CcOOTBETCTBUM ¢ HEW KypC SIBISCTCS JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3feioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (Qu3MKu
oObeaUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpPHUH, BEIICCTBE U
ToJe.

Hoes eymanumapuzayuu. EE peanuzamusi TpeanoiaraeT HCIO0JIb30BaHHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3uKkn ¢ pa3BUTHEM O0OmecTBa, a TakkKe C MHPOBO33PEHUYECCKUMH,
HPaBCTBEHHBIMHU U IKOJIOTHICCKUMU TTPOOIeMaMHu.

Hoess npuxnaonoit  uanpasnennocmu. Kypc @usuku npeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIIOKESHUN
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHHUS DJIEMEHTOB
CONep)KaHMs, TIOCBAIMIEHHBIX OSKOJOTHYECKHM IMpobjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXke OOCYKICHUS
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU DJIEMEHTaMH Kypca (DU3UKM Ha ypPOBHE CPETHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (pusnmyeckue Teopuu (hopmMupoBaHHE TPEACTABICHUNA O
CTPYKTYpE MOCTPOCHHS (PU3UUECKON TeOpuu, posiu (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOJE, T'pPaHHIAX
MPUMEHUMOCTH TCOPUH, JJII OIHUCAHUS €CTCCTBEHHO-HAYYHBIX SIBICHUA W
IIPOIIECCOB).

CucTeMHO-ACSATENHHOCTHBIN TOJX0/I B Kypce (M3UKU PEaH3yeTcsl MPEexkKIe
BCETO 3a CYET OpraHU3alHUH DKCIICPUMEHTATBHOU ACATEIBPHOCTH O0YYarOIIMXCH.
Jns  GazoBoro ypoBHS Kypca (U3MKHM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPHUMEHTOB M J1a00paTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIWHEHBI B OONIUN CIMUCOK YUYEHUYECKHUX
MpaKTUYeCKux paboT. BrijeneHne B yka3aHHOM TepedHe TabopaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS M OIICHKH, OCYIICCTBISICTCS  YYaCTHUKAMHU
o0pa3oBaTeILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHamieHus kaOmHera Qusmku. Ilpm dsToM  oOecmeunBaeTCs  OBJIAJCHUC
OOYYarOIIMMHUCS YMEHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPEHHS, HCCICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MIPEIIOKCHHBIX THITOTES.

bosnbiioe BHUMaHUE yOENSETCS PEIICHUI0 PACYETHBIX M KAYECTBEHHBIX
3amad. [Ipu aToM juIst pacyE€THRIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33a/1adél C SIBHO
3aJIaHHON (hM3UYECKOU MOJIENBIO, TIO3BOJISIFOIINE PUMEHSITh N3yUYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO pasleia Kypca, Tak M UHTETPUPYS 3HAHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OOBsICHEHHE TPOTEeKaHUs (U3MUECKUX SIBICHUA W TPOLECCOB B OKpYXKarollen
XKU3HHU, TpeOyronue BbIOOpa (PU3MYECKON MOJENH JUIsl CUTyallud TMPaKTHKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBum ¢ TpeboBanusiMu OI'OC COO k MarepuaibHO-
TEXHMYECKOMY OO€CIeYeHHI0 Y4eOHOro mpolecca 0a30BbI YypOBEHb Kypca
(bU3MKK Ha ypOBHE CpeTHEro 00IIero o0pa3oBaHusl JOHKEH U3y4aThbCsl B YCIOBUSIX
peIMETHOro KaOuHeTa (M3MKM WIM B YCIOBUAX HHTETPUPOBAHHOrO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOro Hukia. B kabuHere (QU3UMKU TOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe O0OOpyIOBaHUE [Ji BBHIMOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHUYECKUX MPAKTUUECKUX paboT U JEMOHCTPAIIMOHHOE
obopyaoBaHue.

JleMoHCTpallMOHHOE  000pyJoBaHHE (QOPMUPYETCSI B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHeYMBAeT IOCTaHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (U3HKE KIIOYEBBIX JEMOHCTpAIUil Jis
UCCIICIOBAaHMSI ~U3yYaeMbIX SIBICHMA H  TPOIECCOB, OSMIMPHUYECKHX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UJIsI YUYEHHYECKUX NPAKTHUUECKUX paboT
dbopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECleuuBaeTcsi B pacyére
OJJHOTO KOMIUIEKTa Ha JBYX OOydarommxcsi. TeMaTH4ecKHe KOMILIEKThI
7abopaTopHOTO O000PYNOBaHUSL JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJb30BAaHUU AHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TaKXKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUil.

OCHOBHBIMM LIENISIMUA U3YYEHUS PUBHKHU B 00IIEM 00pa30BaHUU SIBIISFOTCSL:

o (opmupoBanue HHTEpeca M CTpEeMJICHUS OOYYArONIMXCS K HAyYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHKE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PECHUS KaK pe3ysibTaTa HU3YyYCHUS
OCHOB CTPOCHHMSI MaTepuH U (pyHTaMEHTaIHHBIX 3aKOHOB (PU3HUKH;

e (dopMupoBaHHE YMEHHUH OOBICHATH SIBJICHUS C HCIOJIb30BAaHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBaHue mpencTaBICHUNA O PONM (PUBUKU IS Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTikeHne 3TuX 1iesieid 00ecrieunBaeTCsl pelleHueM CIEAYIOIMUX 3a/ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHEro 00IIero o0pa3oBaHus:



e TMpHOOpEeTEeHHWE  CUCTEMBl  3HaAHUK 00  o0mwx  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, 3JEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHUS s
OObsiCHEHUS (PU3NYECKUX SBJIECHUW B TPUPOAEC U Uil TMPUHITHS
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HU;

e OCBOGHME CIOCOOOB pEIIECHUS pPa3IUYHbIX 337a4 C SBHO 3aJlaHHOM
dbu3nueckol MoOAENbI0, 3a]ad, MOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TMOHMMaHUE (PU3NYECKUX OCHOB U MPHUHILMUIOB JIEUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, MX BIMSHUS HAa OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMH CAaMOCTOSITEIBHOTO IUJIAHUPOBAHUS U TMPOBEIICHHS
bu3MYeCKUX SKCIEPUMEHTOB, aHajln3a W HHTEpIpeTanuud UHGOpMaIlu,
OIpPEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI JJIsl pa3BUTHS YMEHUN MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoautcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme Mo (uU3MKE IMEepeueHb J1abopaTOpPHBIX U
NPaKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENaeT BHIOOP
MpoOBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBHUIYATbHBIX
0COOEHHOCTEM 00yUarOIUXCSl.



COAEPXKXAHUE OBYYEHUSA
10 KITACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOI'O MO3HAHMS

®usuka — Hayka o npuponae. HayuHble mMeToAbl IMO3HAHUSA OKPYKAOLIETO
mupa. Ponp d3kcnmepuMeHTa M TEOpMHM B MPOLECCE ITO3HAHUSA IPUPOJBI.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SBICHMA M mpolieccoB. HayuHble TMIIOTE3BI.
®dusnueckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u Mecto ¢uszuku B (OPMUPOBAHMH COBPEMEHHOW HAyYHOW KapTHHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle W LHUQPPOBbIE HU3MEPUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe nBrkeHHuE. OTHOCUTEIBHOCTh MEXaHMYECKOTO JBHKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMM HAa OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOJUHEHHOe IBkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U TMepeMeIIcHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOosHOE MajieHue. Y CKOpeHue CBOOOIHOTO MaJICHHUSI.

KpuBonuHeintHoe  aBrvKeHue. [IBMKEHME  MarepualbHOW TOYKM IO
OKPYKHOCTHU C MOCTOSHHOW IO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopocTh. [lepuoa u yactora obpamenus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHUK
JIBUKCHUS.

[IpeobpazoBanue IBHKEHUM C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne aBuxeHUs Tena, OPOIIEHHOTO IOJ yIjoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hamnpasnenue cCKOpoCcTH pu ABUKEHHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHS C LEIBIO ONPEIEIECHNUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHnre COOTHOIICHHUSI MEXAY IyTAMH, MPOWJICHHBIMH TEIOM 3a
MIOCJICIOBATENBbHBIC PABHBIE NPOMEXKYTKM BPEMEHU IMPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue nBHKEeHUs Tena, OpOIIEHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuka

[Ipuimn  otHOocuTenbHOCTM  ['aymmmesa.  IlepBeit  3axkoH  HeroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI. MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHOro tsaroreHus. Cuna Tsokectu. llepBas kocMuueckas
CKOPOCTBb.

Cuua ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenus (mokosi, CKoipxeHus, kauenusi). Cumna tpeHusi. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHHUS U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTesibHOE IBIKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llmeuo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

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

Jlemoncmpayuu

SIBnenune nHepLuu.

CpaBHeHHME MacC B3aUMOICUCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMaIInH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABbEME U T1aJICHUU.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHUs Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariui.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TEJa, HMEIOIIETO OCh
BpAILICHHUS.

Tema 3. 3aKoHbl COXpAHEHUSA 8 MEXAHUKE

NMnynbc MaTtepualibHOW TOYKU (Te€na), CUCTEMbl MAaTEpHAIbHBIX TOYEK.
NMiynbC cuibl U M3MEHEHHE HMITyJIbCa Tea. 3aKOH COXPAaHEHUS HMITYJIbCa.
PeakTruBHOE IBUXEHUE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

[TorennumanbHas SHEprusl. [TorenmanbHas SHEprus YIPYyTO
nepopMupoBaHHoi  mipykuHbl.  [loTeHnManbHast  2HEprust Tena  BOIM3U
IIOBEPXHOCTU 3EMIIN.

[loTeHUMaIbHBIE W HENOTEHUUAJIBHBIE  CHJIBL. CBsi3b paboOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAaHWYECKOW JHEPIUU CUCTEMBI TeEIl.
3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

VYipyrue u Heynpyrue CTOIKHOBEHHS.

TexHn4eckrue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUH B KHHETHYECKYIO U 00pPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yyenue abCONMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue cBS3u pabOThI CUJIbI C U3BMEHEHHEM MEXaHUYECKON SHEepruu
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Pa3nen 3. Mogiexkyasipaasi pu3znka U TepMOAUHAMUKA

Tema 1. Ocnoewvt MoneKyaapHo-KuHemu4ecKoll meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBIWKEHHS U
B3aUMOJICMCTBUSI YacCTUIl BelecTBa. MoOJEnu CTpOCHUs Ta30B, XKUIKOCTEW H
TBEPIBIX TE U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojeeil. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ nsMmepenue. lllkama Temmneparyp
Lenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETHYECKOW TEOpUH HJCAIbHOrO raza. AOCONIOTHAs TeMIleparypa Kak mepa
CpEIHEN KWHETHMYECKON SHEPruy TEIUIOBOrO NBWKEHUA dacTul rasza. [llkana
temnepatyp KenbBuHa. ['a30Bble 3akoHBI. YpaBHeHHe MeHeneeBa—KiamnepoHa.
3akoH [lansToHa. M30mpouecchl B MACaNbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBiIeHHE M30IMPOILIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
Oapomerp.

Llemoncmpayuu

OnbIThl, AOKAa3bIBAIOIINE JIMCKPETHOE CTPOCHHUE BENIECTBa, (oTorpaduu
MOJIEKYJT OpTaHUYECKUX COECTMHEHUN.

OnpiThl 0 UG GY3UU KUAKOCTEH U Ta30B.

Mojenb OpOyHOBCKOTO IBUKEHHUS.

Mogens onbita IITepHa.

OnbITHI, JIOKa3bIBAOIIUE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aNMO/ICHICTBHSL.

Monenb, WuTroCcTpUpyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUSI MACAIBHOrO rasa,
MU30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenue mMacchl BO3yXa B KJIaCCHOW KOMHATE€ Ha OCHOBE M3MEpPEHMI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK/y MTapaMeTPaMu COCTOSTHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoanHamMuueckass cucteMa. BHYTpEHHSsSI SHEPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U cIoco0bl €€ n3meHeHus. KonnuectBo TemioTsel U pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJeallbHOrO  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3IIy4eHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonudecTBO TEMIOTHI pH TEILIONEepeaye.

[Tonsitue 00 aauabatHoM tporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKU K u3ompoieccaMm. ['padpuueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akoH TepmoamHamuku. HeoOpatuMocTh TpoieccoB B TPUPOJIE.

TeruioBpie  MammHbl.  [I[pyHOMOBL  JEUCTBUS  TEIJIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpruM B TEIUIOBbIX MamnHax. KoadduimeHt moae3Horo
nevctBus TemoBol mamuHbl. [ukn KapHo u ero kosd@uimeHT mojie3HOro
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.



TexHu4eckue YCTpPOCTBA M MPAKTUYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3MeHeHne BHYTpPEHHEH HSHEPrud Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCMCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHne BHYTpEHHEH 3Hepruu (TeMIiepaTypbl) Teja Mpu TeIuionepeaaye.

OnpiT 1O anuabaTHOMYy pACIIMPEHUIO0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CTOPAHHUSI, PEAKTUBHOTO
JIBUTATES.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3mepeHne ynenbHOU TEII0EMKOCTH.

Tema 3. Aepezammusie cocmoanusn eewiecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Vcnapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTEJIbHASI BJIAXKHOCTH BO3Ayxa. HacwlllleHHBIH map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tenaa. AHU3OTPOIHUS CBONCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHUE TEMIOBOTO OalaHca.

TexHuyeckue yCTpPOMCTBA W TNPAKTUUECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOTYUYEHUS! COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noOHM>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenune HarpeBaHus U IJIaBJIEHUS KPUCTAIUNIMYECKOTO BEIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3mepeHre OTHOCUTENIbHOM BIAXKHOCTH BO3/IyXa.

Pa3znen 4. JnexkTpoanHaMuKka
Tema 1. Inekmpocmamuxa
OJNeKTpU3alus Tel. OJEKTpUYECKUM 3apsia. JlBa BuAa DIEKTPUYECKUX
3apsAa0B. IIpOBOJHUKH, IUANEKTPUKKA W TOJYIPOBOAHUKH. 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO0 3apsija.
BszaumopeiictBue 3apanoB. 3akoH KynoHa. ToueuHblil 3JIEKTPUYECKUI 3apsl.
Onextpuyeckoe mnone. Hanpsyk€HHOCTh anekTpuueckoro mnons. IIpuHuun



CYyHEPIO3ULUN BJIEKTPUUYECKUX MOJIeU. JIMHUM HanpsHKEHHOCTH DJIEKTPUYECKOTO
TOJIA.

PaGora cumm  snekrpoctatmdeckoro  moisa.  I[lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AMDNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
Jwvsnextpruyeckasi NPOHULIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

TexHuyeckue yCTpoHWCTBA M NPAKTHUUYECKOE NPHUMEHEHHE: HSIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKasi 3allliTa, 3a3eMJICHHE DJIEKTpOnpuOOpoOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNmapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO U MPUHIMI JEUCTBUS MJIEKTPOMETPA.

B3auMoencTBre HANEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpOBOIHUKH B BIIEKTPOCTATUUECKOM I1OJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH ILIOCKOTO KOHJAEHcCATopa OT IUIOIIAIn
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne a1eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwii 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

DONEeKTpUYECKUd TOK. YCIOBUS CYHIECTBOBAHMS DIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTka Lenu.

DJIEKTPUYECKOE COMPOTUBJICHUE. YIENbHOE CONPOTHUBIICHHE BELIECTBA.
IlocnenoBarenpHOE, MAPAITIENBHOE, CMEIIAHHOE COCAMHEHNE ITPOBOJIHUKOB.

PaGotra osnmektpuyeckoro Toka. 3akoH JDkoyns—Jlenma.  MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIXKYIAs CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3axoH OMma 15t MOJIHOM (3aMKHYTO#) 2JIeKTpuueckoi 1enu. KopoTkoe 3aMbIKaHUeE.

ONEKTpOHHAsA  MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DnexTpudecKuii TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomyrmpoBOTHUKMY. CobcTBeHHast 17§ MpUMeCHast MIPOBOAUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

DOneKTpuYeckuii TOK B pacTBOpax M  paciulaBaXx  AJIEKTPOJHUTOB.
DNEKTPOIIUTUYECKAS] UCCOLMALIMS. DIIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
pa3psa. Momuus. [1nazma.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: amIIepMeETp,
BOJITMETpP, PEOCTaT, HMCTOYHUKH TOKA, BJIEKTPOHArPEBATEIbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, OTYPOBOAHUKOBBIN AHO/I, TaIbBAHUKA.

Llemoncmpayuu

N3mepeHne cuiibl TOKa U HapsHKEHUSI.

3aBUCHUMOCTh CONPOTUBIICHHS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeniaHHoOe cOeIMHEHUE MPOBOTHUKOB.

[IpsmMoe wW3MEpeHHE DIEKTPOABWKYIIEH CWiIbl. KOpoTkoe 3ambIkaHue
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoit pa3psl ¥ IPOBOJAUMOCTB BO3AYXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii oxcnepumenm, nabopamopusie pabomul

N3y4yeHne CMEMIaHHOIO COEIMHEHUSI PE3UCTOPOB.

M3mepeHne 3JIEKTPOABMKYILEH CHIJIBI MCTOYHHMKA TOKA M €r0 BHYTPEHHEIO
COINPOTHUBJICHUSI.

HaOmronenue snexkrposnsa.

MesknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 10 Kiacce OCyHIECTBISETCS C
y4E€TOM COJEPIKATEIbHBIX MEXIPEAMETHBIX CBS3€ C KypcaMH MaTE€MaTUKH,
OMONOTHN, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAYYHOI'O
NMO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, rumoresa, (puanyeckas BeIMYHMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOIEIIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboma, runepOosia, ux rpa¢uku U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKITUU:
CHUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEII00OMEH >KMBBIX OPraHU3MOB (BHU[bI TEILIONEpPEAAayuH, TEIUIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBAa TBEPABIX TEJ, XKUIKOCTEH M



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLIMALNSA,
raJIbBaHUKA.

l'eoepaghus: BnaxxHOCTb BO3/yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHHUE ABMXKEHUN C HCIOJB30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUSA B TEXHUKE, NOALIMIIHUKY, MCIOJB30BAHUE 3aKOHA COXPaHEHHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JPYTrHE), JABUIATElb BHYTPEHHEIrO
CropaHus, mapoBas TypOuHa, OBITOBOI XONOAUIBHUK, KOHAULIMOHED, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHUCJIE HAHOMATEpPUAlIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJICHUE 3IIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbBIC pUOOPBHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. JnekTpoauHamMuKa

Tema 3. Maznummnoe noe. I1eKmMpoMazHUMHAA UHOYKUUA

ITocTtossuHble  MarHuThl.  B3auMoJeHCTBHE  IMOCTOSHHBIX ~ MarHHUTOB.
MarnutHoe moJsie. BexkTtop MarHWTHOM WHAYKUWU. [IpuHOuUN cyneprno3uiuu
MarHUTHBIX MoJiel. JINHMKM MarHUTHON WHAYKIMU. KapTuHa JUHUI MarHUTHOM
MHIYKIAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapThHa JHMHUNA WHAYKIHA
MarHWTHOTO TIOJIA JUIMHHOTO IIPSIMOrO IMPOBOJHHMKA W 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TPOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOAYyJIb U HAITPABJICHHUE.

Cuna Jlopenua, e€ Moly/ib U HanpaBiieHUE. JIBUKEHHE 3apSyKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
MHOYKIUAHW. OJIEKTPOABIKYINAS CWia HWHAYKUUM. 3aKOH HJIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe »ieKkTpuyeckoe TmoJie. ODIEKTPOABIKYIIAs CUla HHIYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM IOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJCKTPOABIKYIIAS  CHJIA
CaMOWHIYKIIUH.

DHEprus MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckrue yCTPOMCTBA W MPAKTHYECKOE NPUMEHEHUE: TOCTOSHHBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE PTIEKTPOHHOIO MyYKa MarHUTHBIM TTOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMmopelicTBrE IBYX MTPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JeiictBre cuiibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJICKTPOJABIKYIIECH CUJIbI UHAYKIMH OT CKOPOCTH WU3MEHEHMS
MarHMTHOTO MOTOKA.

SIBeHre CaMOMHAYKIWH.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabonol

N3ydyeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue AEHCTBUSA MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Pa3nea 5. Kote6anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1e0aHus

KonebGarenbnas  cucrema. CBOOOJHBIE  MEXaHHMYECKHE  KoseOaHUS.
["apmonunyeckue konedanus. Ilepuon, wacrora, amrmuuryga v (aza koseOaHUM.
[Ipy>kMHHBIA MasTHUK. MaTeMaTUYECKUM MASTHUK. YPAaBHEHUE TapMOHUYECKUX
kosebanwuii. [IpeBpareHne sHepruu Npy rApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiit  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
ANEKTPOMAarHUTHBIMU KoJiebanusiMu. Dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUM B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroUMX KojeOaHUsAX. BeIHYX/IeHHbIE MEXaHHUUECKHE
kosieOanus. Pezonanc. BoiHy ) A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUSL.

[lepemennblii TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JACHCTBYIOIIEe 3HAYCHHE CHUJIbl TOKa W
HaIPSHKEHUS.

Tpancopmarop. [IpousBoacTBo, nepeaada u MOTPeOICHUE IECKTPUICCKON
DHEPrur. DKOJIOTMUECKUE PUCKH MPU MPOU3BOACTBE IEKTpodHepruu. Kymbrypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, TEHEPATOP MEPEMEHHOT0O TOKA, TUHUU AJIEKTpONEpeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KoJeOATEIbHOW CHUCTEMbl (TIPYKUHHBIN WM
MaTeMaTUYECKUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHnui.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Hab6mronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHanc mnpu TmOCIEIOBATENbHOM COCIMHEHWHM PE3UCTOPA, KATYLIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTPONIEPEIayu.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomoi

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MajbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IMOCJIEA0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHblE 60THbI

MexaHnueckue BOJHBI, ycioBUSL pacnpoctpaneHus. llepumoa. CxopocTb
pacrpocTpaHeHuss MW JyIMHA BOJIHBL. [lomepeuHble W MOPOJOJBHBIE BOJIHBI.
HNuTepdepenHius u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocth 3Byka. Bricora Tona. TemOp 3Byka.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIOBUS U3IYUEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpeJIoOMJICHUE, ToJsipu3anus, Iudpaxuus,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHUIMOBI paguOCBsI3U U TeleBUAeHUA. Paaronokamusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPaKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTMKA B TEXHUKE WM MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacCIpPOCTPAHEHHUE MTOTIEPEYHBIX U TTPOJIOJIBHBIX BOJTH.

Komne06mroieecs Te10 Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue narepdepeniuu u qudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

HabGntogenue cBS3U T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOM U
4acTOTOM KOJIeOaHMH.



HccnenoBanne  CBOMCTB — JJEKTPOMATrHUTHBIX — BOJIH: OTpakEHHUE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. lIpsMonuHENHHOE pacnpoCTpaHEHUE CBETA B
ogHopoaHOU cpene. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHue n300pakeHUil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CiioxHbIi cocTaB O6enoro cseta. LlBer.

ColOuparome u pacceuBaromiue JnuH3bl. ToHkas JmH3a. DokycHoe
pPAcCTOSIHME M ONTHYECKas CHJla TOHKOM JuH3bL. [locTpoeHne m300pakeHuil B
coOMpaIIUX U pacceuBaroluX JuH3aX. Dopmyna TOHKOW JNHMH3BL. Y BEJIWYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBas ontuka. MHrepdepenuus cBera. KorepeHTHblE HCTOYHHMKH.
VYcnoBuss HaOMOIEHWS MAaKCUMyMOB M MHHMMYMOB B HWHTEp(EpEHLIHOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBue HaOMIOACHUS
[NIABHBIX ~MAaKCUMyMOB TIpM  NAJE€HWM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHu4ecKkue yCTpPOMCTBA M IPAKTUYECKOE NPHUMEHEHHE: OYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHETHOE pPACIIPOCTPAHEHHE, OTPAKEHHE M IPEIOMIIEHHE CBETA.
OnTuyeckre NpuOOpHI.

[TonHoe BHyTpeHHEee oTpaxeHue. Mozenb CBeTOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne narepdepeHIuum cpeTa.

Hab6mronenune nudpaximm ceera.

HaOGmronenue nucnepcuu cBera.

[TonydyeHue crekTpa ¢ MOMOIIbIO MPU3MBI.

[TonyueHue crieKTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi



N3mepenune nokasareisi npeaoMIICHHS CTEKIIA.
HccnenoBanne CBOMCTB M300pakKeHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3nesn 6. OcHOBBI ClIeMAJILHOI TEOPUU OTHOCUTEIbHOCTH
['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKPALCHHE
JUTVHBI.
DHEPrUsl U UMITYJIbC PEIATUBUCTCKON YAaCTULIBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIATUBACTCKON YaCTHUIIbl. DHEPTHSA
IIOKOSI.

Pasznen /. KBantoBasi puzuka

Tema 1. Inemenmot K6AHMOBOI ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu HOTOHA C €r0 YACTOTOM. DHEPTHUs
U UMIyJbC (pOTOHA.

OTtkpsiThe U uccnegopanue porodddexra. OnbiThl A. I'. CTosieToBa. 3aK0OHBI
dbororddexra. YpaBHenue DiinmreitHa s gotorddekra. «KpacHas rpaHuna»
dboTorddekra.

JaBnenne cBera. OnbiTol I1. H. JleGenena.

XUMHUECKOE JICVCTBUE CBETA.

TexHu4eckue yCTpOMCTBAa M NPAKTUUECKOE MPUMEHEHHE: (POTOIJIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(dQheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
ILmanerapnas mozens aroma. llocrymarel bopa. M3nydeHwe W MOrJolieHUe
(GOTOHOB TpU TEpexo/ie aToMa C OJHOTO YPOBHS DHEPrUU Ha Jpyroi. Bumbl
criekTpoB. CIEKTp YpOBHEU SHEPruu aToMa BOJIOPO/Ia.

BosiHoBbIE cBoiicTBa yacTull. Bonnsl ne bpoitnsa. KopnyckynsipHo-BOITHOBOM
Ty aJu3M.

CHOHTaHHOE U BBIHYKJACHHOE U3TyYEHUE.

TexHuyeckue yCTpOHMCTBA M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJIbHBIM
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Ornpenenenue IJIMHBI BOJHBI J1a3epa.

HabGmrogenue nuHeR4aTbIX CIEKTPOB U3TYUCHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

HaOnroienre nuHeiyaToro CreKkTpa.

Tema 3. Amomnuoe adpo

OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOeHHS sApa. OTKpbITHE
paguoaktuBHOCcTH.  OmbiThl  Pesepdopma 1o ompespenieHHI0  cocTaBa
paanoakTuBHOrOo u3nydyeHus. CBoiictBa anbda-, OeTa-, ramMma-U3JIy4EHUS.
BnusHne pagroaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas moxens siapa ['eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbba-pacnaa. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnazn. [amma-
U3JydeHHe. 3aKOH paIMOaKTUBHOTO pacraja.

DHeprus CBA3U HYKJIOHOB B sajipe. Snepubie cuibl. JledekT maccsl sapa.

Snepnseie peakunu. [lenenue u cuHTeE3 AI€EP.

SAnepusiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IIE€PHON SHEPTETHUKHU.

DOneMeHTapHbI€ YacTULbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HAOIOIEHUS U PETUCTPALUU 3IEMEHTAPHbBIX YaCTHLI.

dyHIaMeHTanbHbIE B3aUMOICHCTBUA. EMMHCTBO (hU3nvecKoil KapTHHBI MUpA.

TexHUYEeCcKHe yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: T03UMETpP, KaMepa
Buiibcona, sinepHblil peaktop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TYrK MOHM3UPYIOIIHUX YaCTHII.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanne TpekoB YacTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKHU

Otansl pa3BuTHs acTpoHoMuU. [IpukiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKude 3BE3NBI, IUIAHETHI, MX BHJIMMOC
JIBVDKCHUE.

ComnHeunas cucteMa.

Connne. ConHewyHass akTMBHOCTh. Mctounwk sHeprum CoJsiHIIa U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpadbHBIM Kjacc —
CBETHUMOCTEY». 3BE3IBI TJIABHOHM IIOCJIEAOBATEIHLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» IIJI1 3BE3J TJIABHOM MOCIIEIOBATEIBHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKJICHUHU U 3Boironuu CoiHIa U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenue u nuwxenue CosiHIA B
[Namaktuke. Tunel ranakruk. Paguoranaktuky u xBazapbsl. UEpHBIE ABIPHI B sApax
TaJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa006ima. Paz0eranue rajiakTuk.
Teopus bonbioro B3peiBa. PEIMKTOBOE U3ITyUYECHHE.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJ1a30M C HMCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN JJI ONPEeNIeHUs MOJI0XKEHUsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sA CEBEpHOIo MOTYIIAPUS U IPKUE 3BE3BI.

Hab6mronenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

Oo6o01maromniee MOBTOPEHHE

Ponp ¢u3uku © acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COIIMAILHOM M 3TUYECKOU cepax AesaTebHOCTU YEIOBEKA, POJIb U MECTO (PUBHKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (PU3UIECKON TeOpuun
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (PU3NYECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MUpPA B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 kimacce ocylmecTBIsiETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3€M C KypCaMH MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, (puznueckas BeIUYWHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIeHHWE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIUM HAa OCHU KOOPJHUHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUN, NPU3HAKKH TOJI00US TPEYroJbHUKOB,
oTIpeJIeICHHE TUIOMIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeus: snextpuueckue SBICHUS B KUBOW mpupoje, KoseOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPHUCTALIMYECKON PEMIETKH, CHEKTPaIbHBINA
aHaJIN3.



l'eocpagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonoeus: JNWHUU BJIEKTpOINEpeaad, TEHEpaTop MEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pajap, PaAUuONpPUEMHUK, TEIEBHU30D,
anTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas barapes.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yudeOHOro mnpeamera «®Du3nka» Ha YpPOBHE CPEIHEro OOMIEro
oOpa3oBanus (0a30BbI YPOBEHB) JODKHO OOCCTIICUUTHh JOCTIKCHUE CIICTYIONMIUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS Y4eOHOro mpeamera «Ou3nka» JOJIKHBI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolUXCS PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIluM, TIO3UTUBHBIX BHYTPEHHHMX  YOEXKICHUH, COOTBETCTBYIOIINX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbITA JIESITEIBHOCTU B IPOLIECCE PEAU3alMU OCHOBHBIX HaIlPaBJICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIIUTAHNS

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UITUU O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOINEYEIIOBEYECKUX  T'YMAaHUCTHYECKHMX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHOM OpraHU3aIlNy;

YMEHUE B3aUMOJEHCTBOBATH C COLIMATIbHBIMU HUHCTUTYTAMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH POCCUNCKOMN rpaXKJaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

[IECHHOCTHOE OTHOIIEHUWE K TOCYIApCTBEHHBIM CHMBOJIAM, TOCTHXKCHUSAM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIUTAHMA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILIEHUBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTHU, B TOM YHUCIIC B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHME JTUYHOTO BKJIaJIa B IOCTPOCHHUE YCTOMUHUBOTO OYTyIIETO;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOLWIEHUE K MUPY, BKIIFOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;



5) TpyA0BOT0 BOCTUTAHMSA:

WHTEpPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOW IeATEILHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, yMEHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 0OJIACTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrHYeCKOr0 BOCTIUTAHNS

c(OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYPbl, OCO3HAHHUE TIJI00AILHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IUIAaHUPOBAHKE U OCYILECTBIICHUE ACHCTBUIN B OKPYXKAIOILEH Cpesie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,;

pacuIupeHue oOmbiTa JEATETLHOCTH HSKOJOTMYECKOW HAmpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOT0 O3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEeIIbHOCTH, TOTOBHOCTh B IIPOLECCE
u3ydyeHus: (U3MKU  OCYIIECTBJISTH  MPOEKTHYHD U HCCIEI0BATEIIbCKYIO
NeATEeTLHOCTh HHIUBUIYAIBHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHMBeEpPCAIbHbIE YUeOHbIE TeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOSITeNIbHO  (OpPMYyJUpOBaTh W aKTyaJu3UpoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNeNATh LEIU IEATEbHOCTH, 3aJaBaThb MapaMeTpbl U KPUTEPUU HX
JOCTHXKCHHUS;
BBISIBJIAIT ~ 3aKOHOMEPHOCTHM M TMPOTHUBOPEUHS B  paccMaTpUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJEMbI ¢ yU4ETOM aHalM3a WMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JEATEILHOCTH,
KOOPJAMHUPOBATh W  BBIMOJHATH pabOTy B  YCJIOBUAX  peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE ITPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciiefoBareibCKue 1eHCTBUSL:
BJIAJ€Th HAYYHOU TEPMHUHOJOTHEN, KIIOYEBBIMU MOHATUAMHU U METOJIaMU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOEKTHOMN NESITEIIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METO/IOB pelIeHUsl 3a/ad (PU3UUYECKOTO COJEpkKaHUs, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETallud, MPeoOpa3oBaHUI0 M MNPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00s1acTH (hpU3UKH;

BBISIBIIATh NIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pellIeHHUs, HaXOAUTh ApryMEHTHl MJisl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHaJIM3UpPOBaTh TMOJYYECHHBIE B XOAE pEUICHUS 3aJlayd  pe3yJbTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCJIOBHSIX;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3aJayll B 00pa30BaTEILHOM
NEeSATEILHOCTH, B TOM YHCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OTICHUBATh MPUOOPETEHHBIN OIIBIT,

YMETh TEPCHOCUTh 3HaHWA 10 (u3MKe B TPAKTUUYECKYIO 00JacTh
KU3HEEATCIIEHOCTH,

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAILHBIC MTOAXObI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora ¢ undgopmanueii:

BJIAJICTh HABBIKAMHU TOJy4YEeHHs] MH(POpMaUuu (PU3UIECKOTO COJCPIKAHUS M3
WMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISTh IIOUCK, aHalu3,
CUCTEMATHU3AIMIO U HMHTEpIpEeTaruio WHOOPMAIUU Pa3IUYHBIX BHAOB U (opm
MpeACTaBICHHUS;

OIICHMBATh IOCTOBEPHOCTH MH(POPMAITUH;

UCITOJIB30BaTh  CPEJICTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTWIA B PEIICHUHA KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AIMMOHHBIX
3a1a4 ¢ coOdoJicHHeM TpeOOBaHUM JSPrOHOMHMKH, TEXHHUKH OCE30ITacCHOCTH,
TUTHCHBI, pPECypcocOepeKeHHUs, TPABOBBIX M OTHYECKHX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COAEpKaHWA B Pa3MUHBIX (opmarax c
y4€TOM Ha3zHA4YeHUsI MHPOPMAIIUU U TIEJICBON ayIUTOPHUH, BEIOMpAas ONTUMAJIbHYIO
dbopMy TIpeCTaBICHUS ¥ BU3yaJIU3aIUH.

KoMMyHuKaTHBHbIE yHUBEPCAJIbHbIE YUeOHbIe AeiicTBHUS:
OCYIIECTBIIAThH OOIIEHUE HAa YPOKaxX (PH3UKH M BO BHEYPOUHOU NEATEIHHOCTH;
pacmo3HaBaTh  TPEANOCHUIKM  KOH(DIUKTHBIX  CHUTyalldd ®  CMATYaTh
KOH()JIUKTHI,



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMATh U MCHOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éToM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOI'0 YJIeHA KOJUIEKTUBA;

IPUHUMATh LEJIM  COBMECTHOM  JIE€ATEIBHOCTH, OpPraHUW30BBIBATH U
KOOPJMHUPOBATh JACHUCTBUA MO €€ JOCTHUKEHHIO: COCTaBJISATh IUIAH JICWCTBUM,
pacnpenensiTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXKIaThb pEe3YyJIbTaThl
COBMECTHOI paboTHlI;

OLICHUBATh KauyeCTBO CBOECIO BKJIAJa M KaXXJOT0 yYaCTHUKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEU C TO3ULUUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUSA
Camoopranm3anus:

CaMOCTOATENIbHO OCYUIECTBJIATH MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIHUPOBAThH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS] PACUYETHBIX M KayeCTBEHHBIX
3a]a4, IJIaH BBIMOJHEHUS IPAKTUYECKONW paboThl ¢ yUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacIMpsATh paMKHU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOYTEHHI;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAUIMU B 00JaCTH
(bu3KKH, TOCTOSIHHO MOBBILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLIHOHAJIbHBIH HHTEJVICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJECTh  HAaBbIKAMHM  TO3HABATEJIbHOM  pediaekcuu KaKk  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTENbHBIX MPOLUECCOB, HMX PE3YyJbTaTOB H
OCHOBAHMI;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUH ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
pelieHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TNPUHUMATHh PEIIEHUS MO WX
CHIDKEHUIO;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHX TIPU aHAINW3E pe3yIhbTaToOB
TESITEIILHOCTH,

NPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKU M JJOCTOWHCTBA,

NPUHUMATh MOTHUBBI M apTryMEHTHl JPYTHX TP aHAIW3€ pPEe3yIbTaToB
TESITEIILHOCTH,

pHU3HaBaTh CBOE MPaBO U MPABO JAPYTUX HA ONIHOKH.

B mporecce nOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBbI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydJarOUIuxcs
COBEPILICHCTBYETCS HIMOIIMOHAIILHBIN WUHTEJICKT, MpeAnoararonmii
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUSI, BKITFOYAIOIIETO CITOCOOHOCTh MMOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMM, BKIIOUYAIOIICH CTPEMJICHUE K JTOCTHIKEHUIO TSI U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEM;

OMIIATUH, BKIIOUYAOMICH CITIOCOOHOCTh MOHUMATh AYMOITMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €r0 TMPH OCYIICCTBICHWH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CITIOCOOHOCTH BBHICTPAUBATH OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

NHNPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjiacce mTpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (U3UKKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (U3WYECKUX MOJEeH:
MaTepuajibHas TOYKa, MHEpLUHUAJIbHAs CUCTEMa OTCUETa, aOCOIIOTHO TBEPOE TEJO,
WJICAIBHBIN a3, MOJEIHN CTPOCHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEJI, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU PelIeHn: (PU3NIECKUX 3a71ad;

pacrno3HaBaTh (uU3MUECKHUe SBJICHUS (IPOLECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETUYECKOU TEOPUM CTPOCHHMS BEIIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBIDKEHUE, CBOOOJHOE TMAaJICHUE Tel, JIBH)KEHHE IO OKPYXHOCTH, WHEPIIHS,
B3auMojieicTBre Tei, AuQQy3us, OPOYHOBCKOE ABUKEHUE, CTPOCHUE >KUJIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMA TeJ MPU HarpeBaHUM (OXJIAXKIECHHUH ), TETIJIOBOE
pPaBHOBECHE, WCHAPEHUE, KOHJICHCAlUs, IUIABJICHUE, KPUCTAUIM3ALMSA, KUIICHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBIICHHUE JABJIICHUA T'a3a MIPU €r0 HArPEBAHUU B 3aKPBITOM
COCylle, CBSI3b MEXKIYy IapamMeTpaMd COCTOSIHHS Trasa B  H30Mpoleccax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHMUYECKOE JIBHIKEHME, HCIOJb3ysl (PU3NYecKHre BEIMYMHBI:
KOOpAWHATa, IyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teia, CHIa,
MMIYJIC Te€Jla, KNHETUYECKas JHEPrus, MOTCHUHUAIbHAS JHEPrUs, MEXaHUYECKAs
paboTa, MeXaHUYECKass MOIIHOCTh; MpPU OMNUCAHUU TPABUIBHO TPAKTOBATH
(U3UYECKUIl CMBICT MCHOJIB3YEMbIX BEJIUYUH, WX OOO3HAYEHUS U €IUHUIHI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU
BEJINYNHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIC SBJICHHS,
UCIOJNB3yd (U3WUeCKue BEJIMYMHBI: JABJICHHE Tra3za, TeMIleparypa, CpeaHss
KMHETUYECKasi DHEPrus XaOTHUUECKOrO JIBMIKEHUS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIIOTHl, BHYTPEHHSAS HHEprus, padoTa rasa,
KOO (PUIIMEHT TMOJE3HOTO JAEUCTBUS TEIJIOBOTO JBHUTATENs; TIPU OIMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3WUYECKUH CMBICT HCHOJIB3YEMbIX BEJIUYMH, UX
o0O3Ha4YeHUsT U CAUHUIBI, HAXOAUTh (QOPMYJbI, CBA3BIBAIOIIUNE JAHHYIO
(U3MUECKyIO BEJINYMHY C APYTUMH BEJIUUHHAM;

ONMUCHIBATh U3YUYEHHBIC IEKTPUUYECKUE CBOMCTBA BENIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETMYMHBI: AICKTPUUECCKUUN 3apsij,
AIEKTPUYECKOE TT0JIE, HANPSIKEHHOCTD I0JIs1, TOTEHIHAN, PA3HOCTh MMOTEHIMAJIOB;
NPy OMUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMYMH, MX OO0O3HAYEHUs] M EJUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHANMM3UPOBATh (PU3MUYECKHE MPOIECCHI U SBJICHHS, UCTIOIB3YS (HU3UUECKUE
3aKOHBI W MIPUHIUNBL: 3aKOH BceMupHOTo TsroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHWYECKOW OJHEpPruu, 3aKOH COXPAHECHUS HWMIIYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, MPUHIUII PABHOMPABUS HHEPIUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHUYECKYK) TEOPHUI0 CTPOCHHS BELIECTBA, Ia30BbIE
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW YHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
aOCOIOTHON TeMIiepaTypou, MepBhId 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOro 3apsiia, 3akoH KylloHa, mpu 3TOM pas3nnyarh CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHHE U YCJIOBHS (TpaHUIbL,
001acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIAINBI JEHCTBUA MAIlMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI IO HUCCJIEJAOBAHUIO (PU3UYECKUX SBJICHUN U
MPOLIECCOB C HCIIOJB30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUM, MPU 3TOM
dbopMmyaupoBaTh MpoOJIeMy/3aady W THUIOTE3Y YYEOHOTO OKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOPYIOBaHHUSA, MPOBOJUTH OMBIT U
bopMyIMpOBATH BHIBO/IBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUsI U HMCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJB30BaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yNbTAThl IMOJTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIe TaOJIUIl U TPpaUKOB, JeNaTh BEIBOBI IO pe3yjIbTaTaM UCCIIeI0BaHNUS,

co0Jro1aTh MpaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM UCCIIECIOBAHUN B
paMKax y4eOHOIro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOW W MPOEKTHOU
JESATEILHOCTH C HMCIOJB30BAaHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIaOOpaTOPHOTO
000pyI0BaHUS;

pemaTrh pacuéTHble 3aJadyd C SBHO 3aJlaHHOW (PU3WYECKON MOJEIbIO,
UCIOJIB3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4n
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3HMUYECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOaUMbIe NJisi €€ PElIeHHs, TPOBOJUTh PAcU€Thl U OILIEHUBATh PEATHHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYNHBI,

peniaTh KaueCTBEHHbIE 3aa4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha M3y4YEHHBbIE 3aKOHBbI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

WCII0JIb30BaTh Opu  pelmieHnd  y4eOHBIX  3aJad  COBpPEMEHHBIC
nH()OpPMAIMOHHBIC TEXHOJIOTUH TSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIAN
Y TIPE/ICTaBJICHUS YI€OHOW U HAyYHO-TIOMYJISIPHON MH(OpMAIK, OTy4eHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATH MOIyYaeMyr0 HH(HOPMAIIHIO;

PUBOUTH MPUMEPHI BKJIaIa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUM;

UCITIOJIb30BAaTh TEOPETHYECKUE 3HAHUS MO (U3HKE B MOBCETHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIlEHUU ¢ MPUOOPaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 30POBbS U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPY KaIOILEH Cpejie;



paboTaTh B TIpYyIIE C BBIIOJHEHUEM pPa3JUYHbIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TpyHNbl, PALUOHAIBHO PpACHpPEesITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMaTPUBAEMON IPOOJIEMBI.

K konumy oOywenuss B 11 Kiacce mpenMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD y 00YYaAIOUINXCS YMEHHM:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (u3uku B (hopMHpOBaHHUH
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH W
TE€XHOJIOTHH, B INPAKTHYECKOW JEATEIBbHOCTH JIFOJEH, LEIOCTHOCTh U E€IMHCTBO
($u3nYECKOI KapTUHBI MUPA;

YUUTBIBATh TPAHULI NPUMEHEHUS H3YyYEHHBIX (U3HYECKUX MOJIETIEH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCUHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siapa MpH PElIeHUH (PU3NYECKUX
3aj1ad4;

pacrno3HaBaTh (U3NYECKHUE SIBICHUS (IIPOLECCH) U OOBICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (DPU3UKHU: AJNEKTPUUECKAsi MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMUMHYECKOE, MAarHUTHOE IEUCTBUS TOKA, B3aAUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasT WHIYKUWsA, JEHCTBHE MAarHUTHOIO TIOJsA HAa
IPOBOJAHUK C TOKOM M JBIKYILUNCSA 3apsll, AJIEKTPOMAarHUTHbIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPAaCIPOCTPAHEHUE CBETA, OTPAKECHUE, IPEIOMIICHHUE,
uHTeppepeHus, audpakuuss U TOJApU3alMs  CBETa, JUCHEPCHs CBeETa,
dbotoanekTpudeckuit 3pdext (poTodrdPdexT), CBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JMHEWYaToOro CIEKTpa aromMa BOJOPOJA, €CTECTBEHHas M HCKYCCTBEHHAas
pPaZOaKTUBHOCTS;

OMKCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  NPOBOJUMOCTH  Pa3jIMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBJIEHHUS (TIPOLIECCHI), UCHOJIb3Yys (PU3NYECKHe BETUUHHBIL:
DIIEKTPUYECKUHN 3apsll, CWJIA TOKA, JIEKTPUYECKOE HAIPSHKEHUE, DIIEKTPUUYECKOE
COIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABIKYIIAs cuja, paboTa TOKa,
WHIYKIUS MarHUTHOrO MOJs, cwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTH
KAaTYILIKH, JHEPrus JJIEKTPUYECKOTO M MAarHUTHOTO IOJIEW, NMEPUOJ M YacToTa
KoieOaHuN B KoJeOaTenTbHOM KOHTYpE, 3apsil U CUJla TOKa B Ipoliecce
TAPMOHMYECKUX DJIEKTPOMATrHUTHBIX KOJieOaHul, (OKYyCHOE pacCTOSIHHE U
ONTUYECKasl Cujla JIMH3bI, MPU OIMMCAHUM MPaBWIBHO TPAKTOBAaTh (HU3HUECKUN
CMBIC]I HCIOJNb3YEMBIX BEJIMYUH, MX OO0O3HAYEHUS W E€JUHHUIIbI, YKa3bIBaTb
bopMysbl, CBSA3BIBAIOIIME JaHHYHO (U3MYECKYIO BEJIWYMHY C JIpYTUMU
BEJIMYUHAMU;

ONMCHIBATh H3YYCHHBbIC KBAaHTOBBIC SIBICHUS M IPOLECCHL, HCIOJIb3Ys
¢usznyecKkue BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI U



4acToTa CBETA, SHEPTHUS U UMIYJIbC (POTOHA, IEPHOJ] MOJTypacaja, SHEPIHsl CBA3H
aTOMHBIX SIIEpP, MPU OMUCAHUU TPABUIBHO TPAKTOBAaTh (PUIUYECKUN CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHHS W EIMHMIIbI, YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIOLIUE JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMM,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI NIOCJIE0BATENBHOTO U NapajlIeIbBHOTO
COCJIMHEHUS TPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3aKoH 3JIEKTPOMarHUTHON
WHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PACIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHEHHE DWHIITEHHA i doTtodddekTa,
3aKOH COXPAHEHHUS JHEPruH, 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUUECKOr0 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOr0 4HCIA, MocTynaTrsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, OOJIACTH)
IPUMEHUMOCTH;

OTIPEICISITh HAIIPABJICHUE BEKTOpa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOUTh U OIMCHIBATh H300paKEHUE, CO3/1aBA€MOE€ ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh JIKCIIEPUMEHTHI TI0 UCCJICNOBAHUIO (PU3UYECKUX SBJICHUA WU
MIPOIIECCOB C HCITOJIb30BAHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHHUH: TPH 3TOM
dbopmynupoBath mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0O0PYIOBaHUSA, IMPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIICCTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3MUECKUX BEITUYHH, ITPH
ATOM BBIOMpaTh ONTUMAJIBHBIA CIOCOO M3MEPEHUS W HWCIOJIB30BAaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCJIENIOBAaTh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HCIHOJIb30BAaHUEM
NPSAMBIX HM3MEPEHUH: TMPU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHpPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEJIMYUH B BHJE TAOIUI U
rpaduKoB, AeaTh BBIBOBI IO pe3ybTaTaM HCCIEAOBAHNUS;

cobJro1aTh MpaBuia 0€30MacHOTO TPyJa NP MPOBEICHUHM UCCIICIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEICKOH W MPOCKTHOM
NESATETLHOCTH C HMCIOJIB30BaHUEM H3MEPUTEIBHBIX YCTPOWCTB U JIAOOPATOPHOTO
000pYy/IOBaHUS;

pemiath pacu€THbIC 3aJadyud C SIBHO 3aJaHHOM (HU3MUYecKorl MOAEbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaJiM3a YCJIOBUS 3aJa4u
BBIOMPATh (PU3UYECKYIO MOJICIh, BBIICTATh (PU3HMUECKUE BEIMYUHBI U (POPMYIIBI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTh PACUYETHl U OLEHUBATH PEATBbHOCTD
MOJIy4YEHHOTI'0 3Hau€HUs (PU3MUECKON BEIMYUHBL;

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznueckue SBICHUS,

UCIIOJIb30BaTh Opu  pemieHud  y4eOHBIX  3aJad  COBPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JJIsl IOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIUU
Y TIPEJICTaBJICHUS yueOHOW U HAyYHO-TIOMYJISIPHON HHPOPMAIIIH, TTOTy4YEeHHOM U3

Pa3IMYHBIX UICTOYHUKOB, KPUTHYECKH aHATU3UPOBATDH MOTy4yaeMyl0 HHPOPMAIIHIO;

OOBSICHATh NPUHLMUIBl JEHCTBUA MAallMH, HPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3iuyaTh YCIOBHS UX O€30MACHOTO MCIIOJIb30BaHMS B MOBCEAHEBHOM

KU3HU;

NPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOW KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpHU OOpaIlllEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOIEHUS HOPM 3KOJOTHYECKOTrO
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTaTh B TpyNIE C BBHIIOJHEHUEM pa3IUYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBATH PabOTy TPYNIbl, PALMOHAIBHO pacCHpenesnsiTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KosanuyectBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Konrtpoasubie | IIpakrunuyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3zoBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/Jbl HAYUYHOI'O IO3HAHUS
bubnuorexa [JOK
1.1 ®du3nKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 0 0 htts://m.edsoo.ru/7FA1bFT2
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnnorexa [JOK
21 Kuniemaritica > 0 0 https://m.edsoo.ru/7f41bf72
bu6nmmoteka [IOK
2:2 Hlemamiia ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
2.3 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KHUHETUUECKOU 9 0 1 bubmuorexa [JOK
' TeOpUH https://m.edso0.ru/7f41bf72
but6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMOAMHAMIKI1 0 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 0 0 bu6mmoreka [IOK

@da30BbIE IEPEXOABI

https://m.edsoo.ru/7f41bf72
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Hroro mo pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoteka [IOK

41 MEKTPOCTATHI 10 https://m.eds00.ru/7f41bf72
4. [TocTosaHHBIN 251eKTpUYECKHUM TOK. TOKH B 12 bubnuoreka [JOK

' Pa3IMYHBIX cCpesax https://m.edsoo.ru/7f41bf72

Hroro mo pazneny 22

PeszepBHoe Bpemst 2

OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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11 KIIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne n/n P Kontpoabsnbie | IlpakTuyeckue (witcpp )
MPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOANHAMUKA
11 MaruauTHO€ 1ose. DJIeKTpOMarHuTHast 1 1 3 bubmmoreka [IOK
' VHTYKLS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHuuyecKue 1 31eKTpOMarHuTHhIE 9 0 1 bu6mmoteka [LIOK
' KoneOaHus https://m.edso0.ru/7f41c97c
29 MexXaHU4eCKHE U 3JIEKTPOMATHUTHBIE 5 1 0 bubnnoreka [IOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bu6nmmoreka [IOK
23 Onrriia 10 0 3 https://m.edso0.ru/7f41c97¢
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OcHOBBI cieIIMaILHON TEOpUU bubnmnoreka [IOK
3.1 4 1 0
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
but6mmoreka [JOK
4.1 i
D1eMeHThI KBAHTOBOM ONTHKH 6 0 0 htts://m.edsoo.ru/7f41c97c
4.2 Crpoenne aroma 4 0 0 bub6muoreka [IOK
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4.3

ATtoMHOe sApo

bubnnorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMeHTHl aCTPOHOMUU B aCTPOPU3IUKU 7 ﬁ;i?;rﬁliliiﬁﬁfﬂlwk
Utoro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o061mato1iee MOBTOPEHNE 4 ﬁt?r?s?/?riﬁiiicﬁglI?le?c
Utoro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA30OBATEJIBHOTO
MMPOIIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPUAJIBI JUIS VUEHAKA

» Gusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. nmon
penaknueii [TappentreBoit H.A., AknonepHoe o61mectBo «M3aaTenbcTBO

«IIpocsemenne»

METOANYECKUE MATEPHUAJIBI IJI1SA YUUTEJIA

1. ®usuka 10 kiace: yaeOHUK 111 00111e00pa30BaTEIBHBIX YIPEIKICHU:
0a30BbIi ¥ TPOGUITHHBIN

ypoBar/I" . SI.Msxumes, b.b.byxosues, H.H.Cotckuii; mox pen. B.M.Hukomnaesa,
H.A.ITapdentbeBoi, - 18-e mzganue — M: IIpocsemenue, 2009 — 336¢.

2. ®usnka 11 knacc: yaeOHHK 7151 001Ie00pa30BaTEIbHBIX YUPEKICHUIA:
0a30BbIil ¥ TPOPUITBHBIH

ypoBar/I" . SI.Msxkumes, b.b.byxosues, B.M.Uapyrun;; nox pen. B.M.Hukonaesa,
H.A.IlapdentbeBoii, - 18-e uzganue — M: [Ipocsemienue, 2009 — 399c.

3. ®usuka. 3agaunuk 10 — 11 knaccel: mocodue 11 0011e00pa3zoBaTeIbHBIX
YUpEXICHU N/

A.Il.PeiMkeBuy. — 15-e uzn., crepeorunnoe M. JIpocda 2011 — 188c.

JlomosiHuTENBHAS TUTEpATypa

1. Ouenka kauyecTBa MOATOTOBKH BBITYCKHUKOB CpeAHEH IKOJIbI 1o pusuke, N/



«dpoda» 2009 r.

2. [Iporpammel 17151 0011e06pazoBarennbHbIX yupexaenuid. M1 «/Ipoda» 2009 r.
3. M.B.PekakoB. ['ocynapcTBeHHBIN CTaHAApPT OCHOBHOT'O OOIIEro 00pa3oBaHuUs
(Teopus u

npakTtuka). M., [legarorngyeckoe obmiectBo Poccun, 1999, - 328 c.

4. ®dusuka 10 knacc: yueOHUK 11 00111e00pa30BaTEeIbHBIX YUPEKICHHI:
0a30BbIi ¥ TPOGUITHHBIN

ypoBHU/I".SI.Msxumes, b.b.byxosues, H.H.Corckuii; nox pen. B.M.Hukonaesa,

H.A.IlapdentbeBoi, - 18-e mzganue — M: IIpocBemenue, 2009 — 336¢.
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