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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHUM K pe3ysbTaram
OCBOCHHUSI OCHOBHOM 00pa3oBaTelIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c y4€ToM (eaepaibHOH pabouell MporpamMmbl BOCHHUTAHUA U
KOHIIETIIIMK TpernojiaBanusi yueOHoro mnpeamera «DPusnka» B 00pa3zoBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi denepanud, peanu3yommx OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

ConmepxaHue mporpaMmbl 10 (U3HKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 xmaccoB mpu
oOyueHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEILHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANpPEIMETHBIM pe3yJibTaTaM
OoOy4eHHs, a TaKX€ YUYUTHIBAET HEOOXOAMMOCTh PEATH3ALUU MEXKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHBIMU IpenMeTramu. B Hel
OTIPE/IEIISAIOTCA OCHOBHBIE LIETU M3y4yeHUs (U3UKH Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHUsl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTarpeAMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO r0JlaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Pu3nkay 1o rojgam oOydeHHUs..

®du3rka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyMHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE€, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoriem Mupe. LIIKombHbII Kypc GU3HKHA — CUCTEMOOOPa3yIOIIHiA
JUIS. €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (U3MUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszuyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTUBHOE
NpUMEHEeHne (U3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHHS
KOCMOCA, IMOJYYEHUS HOBBIX MATE€pUAIOB C 3aJaHHbIMM CBOMCTBAMH U JPYTHUX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B ()OPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTHUHBI MHUpa OOydarommxcs, B (pOpMUpOBaAaHHUE YMEHHUU MPUMEHATH
HAy4YHBIA METO/]I MO3HAHUS MPU BHITIOJHEHUU UMHU YUE€OHBIX UCCIIEIOBAHUN.

B ocHoBy kypca ¢u3WKu i YpOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAN WACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLUIIBI €ro
ITOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBISCTCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3/eioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOM (DH3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QU3HKU
o0beqMHEH BOKpPYr (Qu3Mueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHrE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzamust TpeanoaraeT HCIOJIb30BaHHUE
I'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAYKH, OCMBICICHUE CBS3U PA3BUTHUSA
bu3ukn Cc pa3BuTHEM OOmecTBa, a TakkKe C MHPOBO33PEHUYCCKUMHU,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoess  npuxnaomoit  uanpasnennHocmu. Kypc (usuku npeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX TMPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIICHHS JJIEMEHTOB
comepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKHM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXKe OOCYXKICHUS
npo0ieM paloOHATBLHOTO MPUPOIONOJIB30BAHUS U IKOJIOTHYECKOM 0€30M1aCHOCTH.

CrepKHEBBIMHU DJIEMEHTaMH Kypca (DU3UKM Ha ypPOBHE CPETHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (pusmyeckue Teopuu (HopMUpOBaHHME TPEICTABICHUN O
CTPYKTYpe MOCTpOCHUS (U3UUECKOU TEOpHUH, posii (QyHIaMEHTAIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHUCAHUS CCTCCTBEHHO-HAYYHBIX SBICHHH W
IIPOIICCCOB).

CucTeMHO-AeSTENHHOCTHBIN TIOJIX0/I B Kypce (DU3UKH peaTu3yeTcs MPeke
BCEr0O 3a CUET OpraHu3allM SKCIEPUMEHTAbHOW AESATEIbHOCTH OOYyYaroluXcs.
Jlns  GazoBoro ypoBHSI Kypca (U3MKM — OTO HCIOJIb30BAaHUE CHUCTEMBI
(pOHTATBHBIX KPATKOBPEMEHHBIX JKCICPUMEHTOB H JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B MporpamMme mo (usuke oObeIMHEHBI B OOMIMN CIIMCOK YYCHHUYESCKHUX
paKTUYECKUX padoT. BrijeneHnne B yka3aHHOM mepedyHe JabopaTOpHBIX padoT,
NPOBOJUMBIX IS KOHTPOJS M OICHKH, OCYIICCTBISICTCS YYaCTHHUKAMHU
00pa3oBaTEIBLHOIO TMpollecca MCXOJS U3 OCOOCHHOCTEH IJIAHUPOBAHUS U
ocHameHus kaOuHera Qusmku. IIpm dsToM  oOecreunBaeTCs  OBJAJCHUC
OOyJaroIMMUCS yYMEHUSMU TPOBOJUTH KOCBEHHBIC HM3MEPEHHS, HMCCIEIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH ¥ TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

bonbioe BHUMaHWE yHAENsSETCS PCEHICHUIO PACYETHBIX W KadeCTBEHHBIX
3amad. [Ipu saTOoM /U1 pacdy€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJa4H C SIBHO
3aJIaHHOMN (HM3UYECKON MOJIETBIO, TTO3BOJISIFOIINE IPUMEHITh U3yUYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO paszjena Kypca, TaK U UHTErpupys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHUs Ha
o0ObsCHEHHE TMpoTeKaHus (U3MYECKUX SBJICHUM W TPOLIECCOB B OKpY’Kalolen
KU3HU, TpeOyronue BbhIOOpa (U3MYECKON MOJENH JUIsl CUTyalluu MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanumsiMu DPI'OC COO k MarepuaibHO-
TEXHHUYECKOMY OOecreueHno y4eOHOro mporecca 0a30BBII YpPOBEHb Kypca
(GU3UKK Ha ypOBHE CpeIHEro 00I1Iero o0pa3oBaHusl IOKEH U3y4aThCs B YCIOBUIX
NpeIMETHOro KaOuHeTa (U3MKUM WIM B YCIOBUSAX HHTETPUPOBAHHOrO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro IHKIa. B kaOuHeTe (PU3MKH MOIKHO OBITH
HEoOXoauMoe J1abopaTopHOE OOOpYAOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTUUECKUX paboT U JEMOHCTPAIMOHHOE
obopyioBaHuE.

JleMOHCTpallMOHHOE  000pyAoBaHHE (OpMHPYETCI B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TMporpaMMe Mo (u3MKe KIIOUEBbIX JEMOHCTpAIUil AJis
WCCIICIOBAHMSI  W3YyYaeMbIX SIBICHMA H  TPOIECCOB, OSMIHUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHM.

JlaGopatopHoe 00OpyaOBaHUE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldoT
(GopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydarommxcsi. TeMaTH4ecKHue KOMILIEKThI
1a00paTopHOTO O00OPY/IOBaHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BaHNU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaToOpuil.

OCHOBHBIMHU LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBaHue wHHTEpeca W CTpeMJICHUS OOYYaroIIUXCsi K HAyYHOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CITIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara H3YYCHHs
OCHOB CTPOCHHSI MaTepUH U (PyHIaMEHTaIBHBIX 3aKOHOB (DU3HKHU;

e (opmupoBanue yMeHHl OOBACHITH SBJICHHUS C HCIIOJB30BAaHUEM
bu3NYecKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpencTaBICHUNA O PONM (PUBUKU I Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA.

JlocTrkeHne STUX Leie 00ecTeuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

npoiiecce u3ydeHus Kypca (GU3UKU Ha YPOBHE CpeTHEro O0IIero oopa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBl  3HaHUK 00  o0mux  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, SJIEKTPOJAUHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (opmMupoBaHMe yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OObsiCHeHUS (PU3NYECKUX SBJICHUW B TPUPOAEC U ISl TMPUHSITHS
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOW KU3HU;

e OCBOCHHE CMOCOOOB pEHICHHUS pa3IUYHbIX 33a7a4 C SBHO 3aJIaHHOM
bu3nyeckol MoOAENbI0, 3aj]ad, MOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE
co3faHue (pU3NUECKor MOJICIIH, aJIeKBATHON YCIOBUAM 3a1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHWPOBAHUSA M IPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHaln3a W HMHTEpIpeTanud uHbOopMaIu,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHME YCJIOBHI JJIA pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIENIO), B
11 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE INEpeueHb JabopaTOPHBIX U
MPAKTUYECKUX pPAOOT SBISETCS PEKOMEHJOBAHHBIM, YYUTEIb JI€JaeT BBHIOOD
POBENCHUST JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM MHAUBHUIYaTbHBIX
0COOEHHOCTEN 00yUarOIMXCS.



COILEPKAHUE OBYUYEHUASA
10 KJTACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHUSA

®usnka — Hayka o npuponae. HayuHble mMeToabl IMO3HAHUS OKPYKAIOILIETO
mupa. Ponp dSkcnepuMeHTa M TEOPUM B IPOLIECCE TO3HAHMS MPUPOIBI.
DKCIIEpUMEHT B (pU3HKe.

MogaenupoBanue ¢u3nyYecKuX SIBIEHUM M mporeccoB. HaydHble rUmoresbl.
®dusnyeckue 3aKOHbl U TEOpUH. ['paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M LUPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBuxeHrne. OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTh, MTHOBEHHasi CKOPOCTh) M
YCKOPEHUE MaTepUaJIbHOW TOYKH, MX MNPOEKUMH HAa OCH CHUCTEMbI KOOPAUHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpPSAMOJIMHEWHOE aBUxkeHue. ['paduxu
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUs, TMYTHU H TepeMelIeHUs
MaTepUAIbHOM TOYKHU OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaiCHUsI.

KpuBonuHeniHoe  aBHKeHUE. [IBHKEHHME  MaTepualbHOM TOYKH 11O
OKPYHOCTH C MOCTOSIHHOW MO MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHAS
ckopocTh. [lepunoa u yactora obpaiienus. [{[eHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuyeckre yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP,
JBH)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIepeaadHn.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Hab6nronenue nBmkeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U
TOPU30HTABHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

HamnpaBneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEPABHOMEPHOTO JABMKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY NyTSAMH, MPOMJICHHBIMU TEJIOM 34
MOCJIC/IOBATEIbHBIE PABHBIE NPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHHUS [IaApUKa B BI3KOM )KUIKOCTH.

N3yueHnne nBuKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocurensHOCcTH  [amunes. Ilepseid  3akoH  HbrotoHa.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuina. [Ipunuun cynepno3unuu cui. Bropoi 3akon HerotoHa
JUIsl MaTepuaIbHON TOUYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tspkectu. llepas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenust (mokos, CkoabxeHus, kaueHus). Cumna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOJIbKEHUS U cuiia TpeHus nokos. Koaddunuent tpenus.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJA B AKUJKOCTH WIIN Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaumieHus. I[lmedo cumbl. YcnoBus
paBHOBECUS TBEPIOIO TEA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: NOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEI.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CUJIbI YIIPYTOCTU OT AehOpMaIlUH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonvl

N3ydenue aBmxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOWIMX B MPYKHUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HUccnenoBanne ycinoBH pPaBHOBECHS TBEPAOTO TEJa, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbe MaTtepualibHOW TOYKU (Te€na), CUCTEMbl MATEPHUAbHBIX TOYEK.
NmMnynbe cUllbl U1 U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

PabGora cribl. MOIIIHOCTE CHIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[TorennumanbHas SHEPrusl. [TorenmaneHas SHEprus YIIPYTO
neopMupoBaHHOW  TpykuHBL.  [loTeHlManbHas  SHEprus  Tena  BOJIM3HU
MOBEPXHOCTH 3€MIIH.

[loTeHUMalbHBIE W HEMOTECHUUAJIBHBIE  CHJIBI. CBsi3b paboTHI
HENOTCHUUAIBHBIX CUJI C WU3MEHEHUEM MEXAaHWYECKOW JHEPIUU CUCTEMBI TeEIl.
3aKOH COXpAaHEHUSI MEXaHUYECKON IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE ITPUMEHEHHUE: BOAOMET, KONED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHUHUATBLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyenue abCOMOTHO HEYNIPYTOTO yaapa ¢ TOMOIIBIO JIBYX OJTMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanre cBs3u pabOTHI CUJIbI C U3MEHEHUEM MEXaHUUECKOM IHEPTUn
TeJa Ha MIPUMEpE PACTSKEHHS pE3UHOBOIO JKI'yTa.

Paznen 3. Mogekyisipuasi u3suka 1 TEpMOJAMHAMUKA

Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBIKCHUS U
B3aUMOJICCTBUS YaCTUILl BelecTBa. MoOIenn CTPOCHUs Ta30oB, KUIKOCTEH U
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ msMmepenue. lllkama temmneparyp
Llenscus.



Mopgens  upeanibHoro raza. (OCHOBHOE YpaBHEHUE  MOJICKYJSIPHO-
KMHETUYECKOW TEOpPUHM HACAIbHOro raza. AOCONIOTHAs TeMmreparypa Kak Mepa
CpeIHEN KWHETHYECKON SHEPrMy TEIUIOBOTO JBWXKEHUA dvacTull raza. [llkama
temneparyp KenpBuna. ['a30BbIe 3akoHBI. YpaBHeHHe MeHnaeneeBa—Knanerpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelmecTBa. ['paduyeckoe MPEACTaBICHHE M30IMPOIIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmnbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBa, (poTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHCHUM.

OnbIThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onsita IllTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aMMOJCHCTBUA.

Mopenb, HILTIOCTpUpYIOIIasl IPUPOY AABJICHUS ra3a Ha CTEHKHU COCYya.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UICAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

OnpeneneHne Maccel BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEPEHUI
00BbEMa KOMHATBHI, IaBJICHUSI U TEMIIEPATyphl BO3/IyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]1y TapaMeTpaMU COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuxku

TepMmoauHamMuueckas cucreMa. BHYTpEeHHsIs1 JHEPTHS TEPMOIMHAMUYECKON
CUCTEMBI U crIOCOObI €€ u3MeHeHus. KonudyecTBo TeminoTsl U paboTta. BHyTpeHHss
BHEpPrusi  OJHOATOMHOTO  HJEATIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJIbHAsI TEIIOEMKOCTh BELIECTBA.
KonunyecTBo TemnoTsl npu Tenjaonepeaaye.

[lonarue 00 agmabaTHOM mporecce. [lepBbIi 3akOH TEPMOAMHAMUKH.
[IpumeHeHue TepBOro 3akOHA TEPMOJIMHAMHUKM K u3omnpolieccaMm. ['paduueckas
WHTEepHIpeTanus paboThl Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoIieccoB B MPUpPO/IE.

TennoBble  MamuHbl.  [IpuHIOUNBI ~ AEUCTBUS  TEMJIOBBIX  MAIIMH.
[IpeoOpazoBanusi sHEpPruuM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nevictBus TeruioBor MamuHbL. [{ukn KapHo M ero ko3 @GUIHMEHT IOJIE3HOIO
JENCTBUSA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHUE: JIBUTaTElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEpPruy Teja MpU COBEPIICHUHU pPaOOTHI: BBUIET
npoOku u3 OYTBUIKM TOJ JIEWCTBHEM CKAaTOro BO3[yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

N3meHeHne BHyTpeHHEN SHEPIUM (TeMIlepaTypbl) Teaa IpH TeIuionepeaye.

OnpiT 1O anuabaTHOMYy pacIIMpPEeHUI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSE BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JBUTATEJIA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucramimueckue u aMmoppHbie Tena. AHU3OTPOIUs CBONCTB
kpuctaimioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpucTayui3aius. Y aelbHas Teriora miasieHus. Cyonumarus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue YCTpPOMCTBA W TNPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTMH TMOIYUYEHHS] COBPEMEHHBIX MaTepHaliOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMlCTBa HACBIIICHHBIX apOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBanus  MiaBJeHUs] KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3zneun 4. JinekTpoanHamMuka
Tema 1. Inexkmpocmamuxa
OJNIeKTpu3alMs TeJ. OJNEKTpUYECKUM 3apsa. JlBa BHIa DIEKTPUYECKHUX
3apanoB. [IpOBOJHUKM, OUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUS
AIEKTPUYECKOrO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuyHbli 31eKTpUUECKuil 3apsi.
DnekTpuueckoe nose. Hanpsx€HHOCTh 3iekTpudeckoro noss. [Ipunnun



CYNEPIO3ULIHNH DJICKTPUUECKUX TONEeH. JIMHUKM HanpsKEHHOCTH AIIEKTPUUYECKOTO
HOJISL.

PaGora cumm  snekrpoctatmdeckoro  moisa.  I[lorenmuman.  PasHocTh
MOTCHIMANOB. [IpOBOOHWKM W JUAIEKTPUKH B SJIEKTPOCTATHYECKOM IIOJIE.
JlusnexkTpruyeckasi MpOHULIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. D1eKTpOEMKOCTh MIIOCKOIO KOHEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasl 3allluTa, 3a3eMJICHUE DJIEKTPONpHOOpPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOMIAau
IJIACTUH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mox. Toxu 6 paznuunvix cpeoax

ONEeKTpUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS DIJIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DJIEKTPUYECKOE COMPOTHUBIICHUE. YIETBHOE COINPOTUBIICHHE BEIIECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COCIMHEHNE IPOBOJHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH JDkxoyns—Jlenma. MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBUXKYIIAsl CHJIAa U BHYTPEHHEE COMPOTUBJICHUE UCTOYHUKA TOKA.
3axon Oma 115t OJIHOM (3aMKHYTOM) 5ieKTpruyeckol nenu. KopoTkoe 3aMblkaHue.

DJIEKTpOHHAasi ~ MPOBOAUMMOCTH  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas 151 MIpUMECHAs MPOBOJUMOCTD
nmorynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomympoBoiHUKOBBIE IPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.



OnekTpuueckuid TOK B razax. CaMOCTOSATENbHBIA M HECAMOCTOSITENbHBIM
pa3psan. Monuus. [Lazma.

TexHuyeckue yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJBTMETpP, PEOCTaT, HCTOYHUKU TOKA, OJJIEKTPOHArpEeBaTEIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN THO,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

3aBUCHUMOCTb CONPOTUBJICHUS HWJIMHIPUYECKUX MPOBOJHUKOB OT JIJINHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHUS M MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABHXKYIIEeH cwibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa U IpOBOJMMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yyeHnue cMenaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepeHne 3JIEKTPOJIBUKYILIEH CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce ocyliecTBIsieTCs ¢
y4ETOM COAEpKaTeIbHBIX MEXIPEAMETHBIX CBS3€M € KypcaMud MaTEeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Mesicnpeomemnole nowsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUS: SIBJICHWE, HAay4YHBIM (akT, rumore3a, puznueckas BeJIWYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIIb, U3BMEPEHHE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUMW, JIMHEWHAs (QyHKIuS,
napabona, runepOosa, ux rpadMKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKAECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCHU KOOPJAUHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHBI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHE),
AIEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASA Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U



ra3oB, DJJIEKTPUYECKHME CBOWCTBA METAJUIOB, JJIEKTPOJMTUYECKAs IUCCOLMALMSA,
raJbBaHMKA.

l'eoepaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABMXKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpPEHHUs B TEXHUKE, MOALIUIIHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JpYrHe), JABUTATElb BHYTPEHHETO
Cropanusi, napoBasi TypOrHa, OBITOBOW XOJIOAWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHUs] COBPEMEHHBIX MATEpHAJIOB, B TOM YKCIIE HAHOMAaTEpUalioB, U
HAaHOTEXHOJOTMH, 3JIEKTPOCTATHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOPHI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KIIACC

Pa3znen 4. DiaekTpoguHaMHUKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE ~ MarHuThl.  B3aumoaelWCTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe moJsie. Bexktop MarHWTHOW UWHAYKUWHW. [IpuHOMI cynepro3unuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM WHAYKIUU. KapTuHa JMHUN MarHUTHOU
WHIYKIHAH TOJISI TOCTOSHHBIX MAarHUTOB.

MarautHOe T1ON€ TPOBOJHMKA C TOKOM. KapThHa JMHUNA WHAYKIUA
MAarHUTHOTO TIOJIA JUIMHHOTO IIPSIMOIrO IMPOBOJHHKA W 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Ipcrena. B3anmoaeicTBue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuia Jlopenua, €€ MOJlyJib U HalrpaBiieHUE. J[BUKEHHE 3apSKEHHOW YaCTULIbI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jlopenia.

SIBnenue aneKTpoMarHMTHOW MHAYKUMHM. [lOTOK BEKTOpa MAarHUTHOM
WHAYKUAW. OJEKTPOABIKYIAS CWiIa HWHAYKUAHW. 3aKOH JJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »ieKTpuyYecKoe TmoJie. ONEKTPOABHKYIIAs CUjla HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJCKTPOABIKYIIAS  CHJIA
CaMOMHIYKIIUY.

DHEeprus MarHUTHOTO TIOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHndyeckrue yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MArHuThl, SJICKTPOMArHUTBI, 3JEKTPOJBUIATENb, YCKOPUTEIU SIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS TI€Yb.



Llemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE 3JIEKTPOHHOT'O MyYKa MarHUTHBIM MOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SBneHue 3NIEKTPOMAarHUTHOW UHIYKIUU.

[IpaBuiio Jlenna.

3aBUCHUMOCTb JIEKTPOJABUKYILIEH CUIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne 1eCTBHS MOCTOSSHHOTO MarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHYKIUU.

Paspneu S. KoJsieOaHust M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONE0AHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHHMYECKHE  KoseOaHUS.
I'apmonnyeckue konedanus. [lepuon, yactora, ammmryga u (a3a koneOaHHI.
[IpyXMHHBIA MasTHUK. MaTeMaTUYECKUN MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
kosebanuii. [IpeBparienune sHeprun Mpy TaApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJieOaHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOIHS MEXAYy MEXaHUYEeCKUMU U
ANEKTPOMATHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPTUU B UJICATHHOM KO0JIE0ATEIbHOM KOHTYDE.

[TpencraBienne o 3aTyxaroUMX KojeOaHUsX. BeIHYX/IeHHbIE MEXaHHUUECKHE
kosiebanus. Pezonanc. BeiHyX1€HHbIE 3JIEKTPOMArHUTHbBIE KOJICOaHMUSL.

[lepemennblii TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE U JEHCTBYIOIIEE 3HAUYEHHE CHUJIbl TOKa U
HaNpPsHKCHUS.

Tpancdopmarop. [IponsBoacTBo, mepenavya u moTpeOICHUE IIEKTPUUSCKON
SHEPIruU. DKOJIOTMYECKHE PUCKH MPHU MPOU3BOACTBE NIEKTposHepruu. Kymbrypa
VCIIOJIb30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU IJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoyieOaTeIbHOM cucTeMbl (IIPY>KUHHBIN HITN
MaTeMaTUYECKUIl MASTHHK).



Hab6nronenue 3aTyxarmux KojaeOanmii.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTylIKd
MHIYKTUBHOCTH U KOHAEHCATOPa.

Monenb TMHUY 3JIEKTpONEpeIayn.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCMMOCTH NEPHOJA MAJIbIX KOJIEOAHUW rpy3a Ha HUTH OT
JUTMHBI HUTU U MAacChl rpy3a.

HccnenoBaHue IEPEMEHHOIO0 TOKAa B LENM W3 IOCIEIOBATEIBHO
COECIMHEHHBIX KOHJICHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBIL, YCIOBUS pacmpocTpaHeHus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JJMHA BOJHBL [lomepeuHble W TPOJOJIBHBIE BOJHBI.
WNuTepdepenus u qudpakius MEXaHUYECKUX BOJIH.

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

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIOBHS U3IyYEHHUs JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexktpomarautHon BoiHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, NPEIOMIICHHE, MOoJsipyu3alus, Iudpakius,
uHTephepeHuus. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[[Ikana 3MeKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHE AIMEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paaUOCBA3H U TeneBUIeHNA. Paqnonokamus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

TexHHYecKue YCTPONCTBA M MNPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMAarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OOpazoBaHue 1 pacCpOCTPaHEHUE MOMEPEUHBIX U MPOAO0IbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHUSI MEXaHUUECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYI0M U
4acCTOTOM KOJIeOaHMUIA.



HccnenoBanne  CBOMCTB — JJIEKTPOMATHUTHBIX — BOJIH: OTpaXk€HHUE,
peoMIIEHUE, NOJIpu3anus, AMPppakuus, UHTeEpHEepeHIUsL.

Tema 3. Onmuxa

['eomerpuueckas ontuka. I[IpAMOIMHENHOE paclpOCTpaHEHHE CBETa B
OHOpOIHOM cpene. JIyu cBera. ToueuHbl HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
IIJIOCKOM 3€pKaJe.

[TpenomiieHue cBeTa. 3aKOHBI IPEIOMIIEHUS CBETa. AOCOIIOTHBIN MTOKa3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbBIN Yroy IOJHOTO
BHYTPEHHETO OTPAXKEHUSI.

Jucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. L{Ber.

ColOuparome u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
pPacCTOSIHUE W ONTHYECKas CHila TOHKOW JuH3blL. [locTpoeHne u3oOpaxeHUil B
coOuparIIKX U paccenBarouX JuH3aX. Dopmyna TOHKOW JHMH3BL. Y BEJIWYECHHE,
JTaBaeMo€ JIMH30M.

[Ipenenbl NpUMEHMMOCTH F€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(hEpPEHIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHHUKOB.

Hudpakauss ceta. JudpakumonHas pemérka. YciaoBue HaOIIOACHUS
IVIABHBIX ~MAaKCHMyMOB IIpM  IaJ€HUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(OPaKIUOHHYIO PEHIETKY.

[Tonspuzamnus ceera.

TexHu4ecKue yCTpOMCTBAa M MNPAKTUYECKOE NPUMEHEHHWE: OYKH, JIyIa,
(oroanmnapaT, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOM, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHEHOE PACIPOCTPAHEHHUE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBOIA.

HccnenoBanre CBONCTB U300paKEHUI B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIny CBeTa.

Hab6mronenune nudpaximm ceera.

HaOGmronenue nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKH.

Habmronenue nossipuszanuu cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopHuie pabomoi



N3mepenue nokasarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBHOM TEOPUU OTHOCHUTEJIbHOCTH

['panuubl  OPUMEHUMOCTM  KJIACCUYECKOM  MeXxaHuku.  lloctymnatel
CIIEIMAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOJYJIA CKOPOCTH
CBETAa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpALCHUE
JUIAHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MacChl C JHEPTUEH U UMITYJILCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHUS
TIOKOSI.

Pasznes 7. KBanToBas ¢pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPrUM POTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (DOTOHA.

OtkpeiTre U uccnenoBanue porosrpdexra. OnbiTel A. I'. CroneToBa. 3aKOHbI
dotosddexra. YpaBuenue DiiHmTeriHa 11 hoTodPdekra. «KpacHas rpanunar
dboToaddexra.

HaBnenne cBera. OnbiThl I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHUYecKue YCTPONCTBAa U MPAKTUYECKOE MPUMEHEHUE: (DOTOIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOAHO/I.

Jlemoncmpayuu

®oTo3dheKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodh(DEKTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
IlmanerapHas mogxens aroma. Ilocrymarsl bopa. U3nyyeHue u moruouieHue
GbOTOHOB mpu mepexoje aToMa C OJHOTO YPOBHS DHEPrHUM Ha Jpyroil. Bumbr
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJAOPOJIA.

BosHoBble cBolicTBa yactull. Bonuel ne bpoia. KoprnyckynspHo-BosHOBOM
Iyaju3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIEKTPOB U3ITYUCHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnrogenue IMHEHYaToro CuexTpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOeHHS sApa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocrapa
paanoakTuBHOTO u3nydeHus. CoiictBa anbda-, Oera-, raMMma-U3ITydeHUS.
BrusHre pagnoakTUBHOCTH Ha KMBBIE OPTaHU3MBI.
OtkpeiTHE TpoTOHAa M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.
Anbda-pacnaa. OJEKTPOHHBIA M MO3UTPOHHBIA Oera-pacnan. [lamma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.
DHeprus CBA3M HYKJIOHOB B szipe. Saepubie cuibl. Jlepext Macchl sapa.
Snepnseie peakunu. [lenenue u cuHTeE3 AI€EP.
SAnepnsiit peaktop. TepmosepHblit cuntes. [IpoOaeMbl U epcreKTUBbI
AJIEPHOM SHEPTETUKU. JKOJOTUUECKHE ACTIEKTHI AJIEPHON SHEPTETHUKHU.
OnemeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.
MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.
@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.
TexHn4ecKue ycTpoicTBa U MPaKTUUECKOE PUMEHEHUE: TIO3UMETP, KaMepa
Buiibcona, simepHbIiit peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul
HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otansl pazBuTUA acTpoHoMuu. [IpukinagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3ausi, spKUe 3BE3NBI, IUIAHETBHI, MX BHIMMOC
JIBUKCHUE.

ConHeuHas cucrtema.

Connue. ConnewyHass akTWUBHOCTh. Mcrounuwk sHeprum CosHOAa W 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapaKTEpUCTHKHU. JlMarpamma «CHEKTpPaJbHBIA Klacc —
CBETUMOCTb». 3BE3/bI TJIABHOW IOCIIENOBATENBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3] IIIABHOM I1OCIIEI0BATEILHOCTH. BHYyTpeHHEE CTpOECHUE



3BE311. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXKACHUHU W 3Boaonnu CoiHua u
3BE3. DTanbl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Manmaktuka. Ilomoxenue u nBmwxenue CosiHIA B
I'anaktuke. Tunel ranaktuk. Paguoranaktvuky n kBasapsl. UEpHBIE ABIPHI B SApax
rajgakTHK.

Bcenennas. Pacinpenue Beenennoii. 3akon Xa006sa. Paz0oeranue rajiakTuk.
Teopus bonbiioro B3peiBa. PEMMKTOBOE U3ITyUECHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

Habnronenus: HeBOOpYKEHHBIM TIJ1a30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
IPUJIOKEHUH JJISL ONIpEeeNICHUs TI0JI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be31sd CEeBEPHOro MOIYIIApHUs U IPKUE 3BE3/BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢u3uku © acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NesaTeIbHOCTU YETI0BEKA, POJib U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (HU3UUECKON Teopuun
B (GOpPMHpPOBAHUU TPEACTABICHUA O (UINYECKON KapTHHE MHpPA, MECTO
bu3nyueckoil KapTUHBI MUpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisiercs ¢
Y4ETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€M C KypCaMH MaTE€MaTUKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nowsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAy4YHOI'O
MO3HAHUS: SIBJICHUWE, HAay4YHbId (akT, rumnoresa, (puanyeckas BEIWYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHH HA OCH KOOPAWHAT, CIIOXKEHHE BEKTOPOB,
POU3BOJHBIE BJEMEHTAPHBIX (YHKIMM, NPU3HAKK TOJ00HUS TPEYrOJIbHUKOB,
ompeeeHIe TIOMIAAN IIOCKUX GUTYp U 00BEMA Tell.

bBuonocus: snektpuyeckue SBICHUS B JKUBOM NpUPOJE, KoJjiebaTeabHbIe
JBUXEHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM IPUPOAE, NCUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKask CTPYKTypa TBEPIBIX
T€A, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUYECKOW PpEMIETKH, CHEKTPaTbHBIN
aHanus.



l'eocpagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHHIA.

Texnonoeus: JNWHUU BJIEKTpOINEpenad, TEHEpaTop MEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pajap, paauonpuEMHUK, TEIECBU30DP,
anteHHa, tenedoH, CBU-neub, MpOEKIMOHHBINA amnmapar, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



INIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Du3nkKa» Ha YpPOBHE CpEIHEr0 OOIIEero
oOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECHCUYHUTh JOCTIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro mpeamera «Ou3nka» AOIKHBI
OTpa)xkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIMUXCsi PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMUEN JHUYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIlMi, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
ONbITA U OMBITA AEATEIBHOCTH B MPOLECCE pEealM3alli OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIBHOU IESITEIHHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa;KkaIaHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKOM MO3UITUN 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAIUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAaHHCTHUYECKUX U
JEMOKPAaTUYECKUX LIECHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO ACATEIILHOCTh B UHTEPECAX I'PAXKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONM OpPTaHU3alINHY;

YMEHHUE B3aMMOJEHCTBOBATH C COUAIIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpaKIaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA,;

LIEHHOCTHOE OTHOIIECHUE K TOCYJAPCTBEHHBIM CUMBOJIAM, JOCTUKECHUSIM
POCCHICKUX YYEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHCJIE€ B
NEeATEIbHOCTU YYEHOIO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIFOUYAs 3CTETUKY HAyYHOTO TBOPYECTBA,
MPUCYIIEro (PU3NYeCcKoil HayKe;



5) Tpya0BOT0 BOCIIMTAHUSI:

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU NeATEeILHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiel mpoeccuu 1 peau30BbIBATh COOCTBEHHBIC KU3HEHHBIC MJIAHBI,

TOTOBHOCTh M CHOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00J1acTU
(GU3UKY HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JI0rHYeCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYPhl, OCO3HAHHE TIJI00ATHLHOIO
XapakTepa SKOJOTUYECKUX TIPOOIIeM;

IUTAaHUPOBAHKE U OCYILECTBIICHUE JACHCTBUIN B OKPY>KaIOIIEH cpejie Ha OCHOBE
3HAHMS 1IeJIeH YCTOMYHUBOrO Pa3BUTHS YEJIOBEUECTBA;

pacilMpeHue ONbITa JEATCIIBHOCTH SKOJIOTHYECKOW HaIpPaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 10 PUBHKE;

7) HEHHOCTH HAYYHOT'O MO3HAHMS

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHHUE LEHHOCTH HAY4YHOH [I€ITENIbHOCTH, TOTOBHOCTH B MpOLIECCE
M3ydyeHHsT  (U3UKU  OCYIIECTBIISATh  MPOEKTHYID U HCCIEIOBATEIIbCKYIO
NeSATETHPHOCTh MHIWBHUIYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJILHbIE YUeOHbIE el cTBUSA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOSITEILHO  (OPMyNMpOBaTh W aKTyallU3UpoBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh LENH AESITENbHOCTH, 33/1aBaTh TapaMETPhbl U KPUTEPUU UX
JIOCTUKEHUS,
BBISBJISITh 3aKOHOMEPHOCTH M TMPOTHUBOPEYUS B  PacCMaTPUBAEMbBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThIBaTh IJIaH PEIICHUS POOIEMBI C YIETOM aHAN3a UMEIOIITIXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
[EJIsIM, OIIEHUBATh PUCKH TOCIICICTBUI AESTEILHOCTH;
KOOPJIMHUPOBAaTh W  BBIMIOJIHATH pabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaeaoBarebCcKue 1eiCTBUA:
BJIaJIETh HAYYHON TEPMUHOJIOTHUEH, KITFOUEBBIMU MOHITUSIMU U METOJIaMU
duznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4€OHO-MCCIIEIOBATEIHCKON M MPOEKTHON JEATEIHHOCTH
B 00slacT (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUsl 3a/iay (PU3UYECKOTO COJAEpN aHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS,

BIAJCTh BHUJAAMH JEATEIBHOCTH I10 TMOJYYEHHUIO HOBOIO 3HAHMS, €ro
UHTEPIpETaliy, MNpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3NIMUHBIX Yy4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUH YICOHBIX MMPOSKTOB B 00J1aCTH (DU3UKH;

BBISIBIIATh NIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMeHTbl AJii J0Ka3aTeabCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHaJTM3UPOBAaTh TMOJYYECHHbIE B XOAE pEUICHUS 3aJlayd  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh W (HOpMyIUpOBaTh COOCTBEHHBIE 3a/Jlayd B 00pa30BaTEIbHOU
JeSTeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIHsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCHUTh 3HaHWA 10 (U3MKEe B MPAKTUUECKYyI0 00JacTh
KU3HEICATCIHHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUrHHAIbHBIC MOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIC PEIIICHUS.

Pabora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMHU TOJIyYeHHS HHGOpMAMKU (PU3NYECKOTO COJEpkKaHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IOUCK, aHaJu3,
CUCTEMATH3AIMI0 W WHTEPNPETAlUI0 WH(DOpMAIMU pa3InYHBIX BUIOB U (HopM
MPEeICTaBIICHHUS;

OIICHUBATh JJOCTOBEPHOCTH HMH(POPMAIIUH;

UCIIOJIB30BaTh  CPEICTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHWM OSProHOMHKH, TEXHHUKH OE€30IMacHOCTH,
TUTHCHBI, PECYypCcOCOECpeKEHUs, TPaBOBBIX M OTHYECKMX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACPKAHUSA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3HaYeHUsT MHPOPMAIIMK U TIEJICBOM ayIUTOPUH, BEIOMpPAs ONTUMAIIbHYIO
dbopMy TIpeCcTaBIICHUS U BU3yaJIU3alIiu.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHBbIE Yy4eOHbIe JeHCTBUS:
OCYIIECTBJISATh OOIIEHWE Ha Ypokax (HU3MKH W BO BHE-YPOUYHOMU
NEATEIIbHOCTH;



pacrmo3HaBaTh MPEANOCBUIKA  KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH()JIMKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HUCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHM C y4éTOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 WIEHA KOJIEKTUBA;

OpPUHUMATh LM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAVUHUPOBATh JEHCTBUS NO €€ JOCTMIKEHMIO: COCTAaBJIATh IUIAH JEWCTBUH,
pacnpenenartb poid ¢ YY4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIAJa M KaXJIOr0 yYaCTHHKAa KOMaHJbl B
oO1IuMi pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE TMPOEKThI, OLEHUBaTh HUIEH C MO3UIUM HOBHU3HBL,
OpPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYUIECTBJISATh IO3UTHBHOE CTPATETMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

PeryasiTuBHbIE YHHBepPCAJbHbIE Y4eOHbIE JeiicCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBIISTh MO3HABATEIbHYIO ACSITEILHOCTh B 00JacTH
GU3NKK W aCTPOHOMHUH, BBISIBIATH MPOOJIEMbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAH PEIICHUS PACUYETHBIX M Ka4eCTBEHHBIX
3aj1a4, MJIaH BBIMOJHEHUS MPAKTUIECKON paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM;

pactMpsITh paMKH Y4eOHOTO TpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHUI;

JienaTh OCO3HaHHBIN BBIOOD, ApryMEHTHPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a pelieHue;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYIAUIMH B 00JaCTH
(HU3HMKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbBIN HHTEJIEKT:

JaBaTh OICHKY HOBBIM CHTYaIlUsIM, BHOCUTHb KOPPEKTHUBHI B JICSTCIBHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIHTATOB IIEIISIM;

BIAJCTh HABBIKAMHM  TO3HABATENbHONW  pediaekcuu Kak  OCO3HAHUSA
COBEpINIACMBIX JICWCTBHM ¥ MBICIUTEIBHBIX TIPOIECCOB, WX pE3yIbTaTOB M
OCHOBAHHUI;



UCIOJIb30BaTh MPUEMBI peIeKCUH JIJIsl OLIEHKU CUTYallid, BEIOOpa BEPHOTO
pelIeHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PELICHMS 110 UX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIHX [pU aHaIU3€ pe3yJIbTaToB
JESITEIbHOCTH;

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpU aHaJIU3€ pe3yJIbTaTOB
JESITEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B nponecce MOCTHKEHHSI JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOrPAMMBI
no ¢usuke IS YPOBHS CpPEAHEro o0O0mero oOpa3oBaHus Yy OOydaroumuxcs
COBEPILIECHCTBYETCS AMOIIMOHAJIBHBIN UHTEIUIEKT, IIPEANOIararo i
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUS, BKIIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE 3MOILMOHAIIBHOE
COCTOSIHHE, BUJETh HAMPABIICHUS Pa3BUTHsI COOCTBEHHON SMOIIMOHAIIBHOM CQEPBI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJaNTUPOBATBhCA K
SMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIECH CTPEMIICHUE K JTOCTHKEHHIO LIEIN U
ycrnexy, ONTMMHU3M, WHHUIMATHUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOXKHOCTEH;

IMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSTHUE
ApYTUX, YYUTHIBaThb €ro IMpH OCYIIECTBICHUU OOLIEHHs, CIOCOOHOCTh K
COUYYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOILICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCA, TPOSIBIISITH HHTEPEC U Pa3peIiaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kjiacce mnpeIMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI yMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpaA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON NESATEIBHOCTH JIHOIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3yUYCHHBIX (U3UYECKUX MOJIEIeH:
MaTepualibHasl TOUKa, MHEepIUaIbHas cucTeMa OTcuéra, abCONMIOTHO TBEPIOE TEIIO,
UJICAIbHBIN T'a3, MOJEIIM CTPOEHHUS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsil IPU PelIeHnH (U3NUECKUX 3a/1a4;



pacno3HaBaTh (PU3UYECKUE SIBICHUS (TIPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPHH CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKN:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSAMOJIMHEMHOE
JBKEHUE, CBOOOJHOE TMAaJIEHUE Tell, JIBIKEHHE IO OKPYXHOCTH, HWHEpIIHS,
B3auMoOIecTBUE Tel, AUQGy3us, OpOYHOBCKOE ABUKEHHUE, CTPOCHUE JKUIKOCTEH
1 TBEPIBIX TEJ, N3MEHEHHUE 00bEMaA TEN MPU HarpeBaHUM (OXJIKICHUH), TEIJIOBOE
paBHOBECHE, WCIIAPEHHE, KOHACHCALMs, TUIABJIEHUE, KPUCTAJUIM3AlNs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, OBBIIICHUE JTABJIICHUS ra3a IMPU €ro HarpeBaHUH B 3aKPbITOM
CoCyZle, CBSI3b MEXAY NapaMeTpaMHh COCTOSIHHSI Ta3a B  HM30IPOLECCax,
BJIEKTPU3ALMA TEJ, B3AUMOJCUCTBUE 3aPAIOB;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHHE, HCIIOJb3ysl (DU3WYECKue BEITMYMHBIL:
KOOpJIMHATa, IyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHuJa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTCHIHAIbHAS SHEPIrusi, MEXaHUYeCKas
paboTa, MexaHWYecKass MOIIHOCTh;, IMpPH OINHUCAHUM TMPABUIBLHO TPAKTOBAThH
(UBUYECKUIT CMBICT MCIOJIB3YEMbIX BEIWYUH, UX OOO3HAYEHUS U €IUHUIIHI,
HaxoAUTh (OPMYJIbI, CBA3BIBAIOIINE AaHHYIO (PU3UYECKYIO BEJIMYUHY C JPYTUMHU
BEJINYMHAMU;

OMUCHIBATh HM3YUYECHHBIE TEIJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBJICHHUS,
UCTIONIb3YsT (U3MYECKUE BEIIMYUHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETUYECKAs] SHEPTUs XaOTHYECKOrO JIBHXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOpPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHSS JHEprus, padbora rasa,
KO3 GUIIMEHT TOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENs; NPU ONMHCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOJIB3YEMbIX BEIWYUH, HX
0o003HaueHUsA W EIUHUIBI, HaXOIUTh (OPMYIbI, CBS3BIBAIOIINE JAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUMHAM;

OMUCHIBATh U3YYCHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
siBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3UUECKUE BEITUYUHBI: DJICKTPUYCCKUM 3apsij,
3JIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD MOJIA, TOTEHIIMA, PAa3HOCTh MOTEHIUAJIOB;
Opy ONHWCAHWM TIPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOIb3YEMBbIX
BEJIMYMH, MX OOO3HAUCHUS M E€JIMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE MPOIIECChl M SIBICHUSI, HUCIOJIB3Ys (hU3NUECKue
3aKOHBI W MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAHEHHS MEXAHUYECKOW OHHEPrHM, 3aKOH COXPAHECHHS HMITYJIbCa,
NPUHLNN CYNEPHO3ULUHA CHUJI, TPUHUMUII PABHONPABUS HWHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHUSI BEUIECTBA, Ta30BBIE
3aKOHBI, CBS3b CpeHENH KUHETUYECKON IHEPTUM TEIIOBOTO JABMXKEHHS MOJIEKYI C
aOCOIIOTHON TeMIepaTypou, MepBhIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsa, 3akoH KyoHa, mpu 3TOM pa3iandaTh CIOBECHYIO



(bOpMyTHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TIPUHIIMITBI  JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYCCKUX YCTPOUCTB; pazindaTh YCIOBHUS MX 0€30MacHOTO HCIIOJIh30BAHUS B
MOBCEAHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIENOBAHUIO (PU3WYECKUX SBJICHUM U
IIPOLIECCOB C HCIOJIb30BAaHUEM IMPSIMBIX W KOCBEHHBIX H3MEPEHUH, TPHU 3TOM
dbopMmynupoBaTh MmpobOeMy/3amadyy W THUIIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh yCTaHOBKY M3 MPEIJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OIBIT U
(bopMyIHpOBaTH BHIBOIBL;

OCYUIIECTBIIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CIOCOO0 U3MEPEHUS U HCMOJb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTU  MEXAy  (U3UYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TMPSMBIX HU3MEPEHH, MPU ATOM KOHCTPYHPOBAaTh YCTAHOBKY,
buKcHpoBaTh PE3YNbTATHl IMOJYYCHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B
BHjIe TabuIll U rpadUuKoB, AeaTh BEIBOBI 110 PE3yIbTaTaM UCCICTOBAHMUS;

coOJro1aTh MpaBuiaa 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAaHUN B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEILCKOW U MPOCKTHOM
JESATEIBHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHON (U3MUYecKoll MOAEINbIo,
UCTIONB3YS (PU3NYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJu3a yCJIOBUS 3aa4u
BBIOMpATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3MUECKUE BEIMYMUHBI U (HOPMYIIHI,
HEeoOXonuMbIe NJisi €€ PEIIeHUs], TTPOBOJUTh PACUYEThl M OIEHUBATH PEATLHOCTh
MOJTYYE€HHOT0 3HaueHUs (PU3UYECKON BEIIMUUHBIL;

pelaTh KaueCTBEHHBIE 3aJa4M: BHICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUUBYIO
LIETIOYKY PACCYXKJICHUH C OMOpod Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCcKre ABICHUS,

UCIIOJIb30BaTh ~ MpPHU  pPEIIeHHMH  y4eOHbIX  3aJad  COBpPEMEHHbBIC

MH()OpPMAIIMOHHBIC TEXHOJIOTUH JIJISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU
U TIpeJICTaBJIeHNs y4eOHOM U HAyYHO-TIOMYJISIPHON MH(OpMAUK, TOJYYEHHOU U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOJTydaeMyto HH(POpMaIInIo;

MIPUBOJINUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE TIPOIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOM KWU3HU
UIst obecriedeHus: 6e30MacHOCTU MPU OOpallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU



YCTpOMCTBaMH, JIJIsl COXPAHEHUS 3I0POBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOILLEH CpelIE;

paboTath B TIpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLHMAIBHBIX POJIEH,
IUIAaHUPOBATh pabOTy TPYIIIbl, PalHOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOMN MTPOOIEMBI.

K konny oOyuenus B 11 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3uKu B (HopMHpOBaHHUH
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHUKU H
TE€XHOJIOTUH, B TMPAKTUYECKOW NEITENBHOCTH JIOJAEH, LETOCTHOCTh U EIUHCTBO
(u3nYecKoil KapTUHBI MUPA;

YUUTBIBATh TPAHULbBI TPUMEHEHUS H3YYEHHBIX (PU3HUYECKUX MOJIETeH:
TOYEYHBIA AIEKTPUUECKUH 3apsifl, JIyd CBETa, TOUCUHBIM UCTOYHHMK CBETA, SAICPHAS
MOJIelb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOTO sjipa IpPHU PELICHUH (HU3HUECKUX
3a/1ad;

pacno3HaBath (U3UYECKHUE SIBICHUS (TIPOLIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAaHTOBOW (DU3UKHU: AIEKTPUUECKask MPOBOAUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aMMOJECHCTBHE
MAarHuTOB, DJICKTPOMAarHuTHAas WHAYKUHWs, JACHCTBHE MArHUTHOrO TIOJS Ha
IOPOBOJHUK C TOKOM U JBWXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOjieOaHUs u
BOJIHBI, NPSIMOJIMHEMHOE PACIPOCTPAHEHHE CBETA, OTPaXXKEHHE, MPEIOMIICHUE,
uHTepdepeHus, audpakiuus U TOJApU3alMs  CBETa, JUCHEPCHs CBETa,
dboToanekTpuaeckuit 3pdext (poTodrddekT), cBeTOBOES AaBiIecHNE, BOSHUKHOBECHUE
JMHEHYaToro CHEeKTpa aroMa BOJOPOJA, €CTECTBEHHAasT M HCKYCCTBEHHAs

PaaINOaKTUBHOCTB;
ONMKCHIBATh M3YYEHHBIE CBOWCTBA BEIIECTBA (JIIEKTPUUECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  TPOBOJUMOCTb  pPa3jIMYHBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBICHUSA (MPOLIECCHI), HCMONb3Ys (U3HUECKUE BEIUYUHBL:
JJIEKTPUYECKUN 3apsill, CWJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, JIIEKTPUUYECKOE
COMNPOTHUBJICHUE, PA3HOCTh MOTEHUMATIOB, JEKTPOABMKYIAs cuiia, paboTa TOKa,
WHIYKLIHWS MarHUTHOTO TMOJs, cwia Ammepa, cuia JlopeHua, WHIYKTUBHOCTH
KaTyIIK{, DHEPIUs JJIEKTPUYECKOTO M MAarHUTHOTO IIOJIEW, NEPUOA MU YacToTa
KojeOaHui B KoyeOaTeNbHOM KOHTYpe, 3aps] M CHJa TOKa B Tpoliecce
FapMOHMYECKHUX JJIEKTPOMATrHUTHBIX KoJieOaHMM, (OKycHOe paccTosHue W
ONTHYECKas CHUJIa JIMH3bI, IPU OMUCAHUU MPABHIBHO TPAKTOBATh (PU3NUYECKUN
CMBICII HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUST U E€JMHHULbI, YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOIIME JIAHHYI0 (PU3MYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIIMYMHAMU;



OMUCHIBATh H3YUYCHHBbIC KBAHTOBBIC SIBJIEHUS M MPOLECCHI, HCIOIb3YA
(¢u3nuecKkrue BEIMYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JIJMHA BOJIHBI U
4acToTa CBETa, SHEPTUsI U UMIYJIbC (POTOHA, MEPUOJI TOJypaciajia, SHEPTrus CBI3U
aTOMHBIX SIJIep, NpPU OINKUCAHUM TMPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI
WCIIOJIB3YEMbIX BEJIMYMH, UX OOO3HAUYCHUS W CAWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONINE JIAHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMHU BEIHMYUHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUNHBL;

aHANIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIONB3YS (U3HUUECKUE
3aKOHBI U MPUHLMNBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIRHOIO U NapaJUIEIbHOIO
COCIMHEHUS MNPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH >3JIEKTPOMAarHUTHON
WHIYKIINH, 3aKOH MPSAMOJIMHEHHOTO PacpoOCTpaHEHUsI CBETA, 3aKOHbI OTPaKEHUs
CBETa, 3aKOHBI MPEJOMIICHHSI CBETa, ypaBHEHHE ODWHIITeHHA s (porodddekTa,
3aKOH COXPAaHEHUs SHEPryUU, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsia, 3aKOH COXPAHEHUs MacCOBOr0 4HWcla, MOCTyJaTel bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpu 3TOM pa3inyaTh CIIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €ro0 MaTeMaTH4YECKOE BBIPAKEHUE U YCIOBUS (TpaHHUIlbl, 00JacTH)
IPUMEHUMOCTH;

ONPENIEIIATh HAIIPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTh U OIMCHIBATh H300pa)KEHHE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKalioM,
TOHKOM JINH30M;

BBITIOTHATh DKCIEPUMEHTHI IO MCCIEAOBAHUIO (PU3MUECKUX SIBJICHUUA U
MPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBarh TpoOJeMy/3agady M TUIOTE3y Y4eOHOro IKCIEpHUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHMS, MPOBOAUTH OIBIT U
bopMyIUpPOBATH BHIBOJIBI;

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpATh ONTUMAJIBHBIA CIMOCOO W3MEPEHUS U HCIOJb30BAaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTU (PUBMYECKUX BEIMYMH C  HMCIOJIb30BAHHEM
OpSMBIX HU3MEPEHUM: MPHU ITOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHUE TaOJUIl U
rpaduKoB, AeNIaTh BEIBOBI IO pe3yIbTaTaM UCCIICIOBAHNUS,

cOOJII0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCICIOBAaHUN B
paMKax y4eOHOTrO OKCIEPUMEHTa, Y4YeOHO-UCCIENOBATEILCKOW U TMPOCKTHOM
JEATEIbHOCTU C HUCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCTIONB3Ysl (PU3MUECKHE 3aKOHBI M MIPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1aun



BbIOMpATh (PU3NYECKYIO MOJIENb, BBIACTATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBL,
HeoOXoIuMble JUIs €€ pelIeHus, IPOBOIUTh PAacUEThl M OLIEHUBATh PEATbHOCTD
MOJYYEHHOTO 3HaYCHHS (PU3NYECKON BEIUYHHBI,

pelaTh Ka4eCTBEHHBIE 3aJ]au: BHICTPAUBATh JOTHUECKU HEMPOTUBOPEUHBYIO
[ETI0YKY PAaCCYXKIEHHI C OMOpOi Ha M3YYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
buzndecKue SBICHUS;

UCIIONb30BAaTh  MPU  pEIICHWH  y4eOHBIX  3aJad  COBPEMEHHBIC

nH(GOPMaLMOHHBIE TEXHOJIOTUH JJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
M TIPEJICTaBJICHUS Y4eOHOW U HAYYHO-TIOMYJIAPHON MHPOPMALIUH, TOTyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyYaeMyto HH(POpMaIIUIO;

OOBSCHATh TPHUHLMIIBI JEHCTBUS MAalIWH, OPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3iuyaTh YCIOBUS WX 0€30MacCHOTO MCIOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(DU3HUKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEIO MHpA, B pPa3BUTHE
TEXHHUKHU U TEXHOJIOTHIA;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KHU3HU
Ul o0ecrieyeHus: 0€30NacCHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsI COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUS HOPM SKOJOTHYECKOIrO
MIOBEJICHUS B OKPYKaloIIeH cperne;

paboTaTh B TpyNIE€ C BBIIOJHEHUEM pa3IUYHbIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBAaTh pabOTy TPYIIBL, PAIMOHAIBHO paCHpenemsaTh OO0S3aHHOCTH W
TUTAHUPOBATh JCATEIFHOCTh B HECTAHJAPTHBIX CHUTYAIlUsIX, aJleKBaTHO OIICHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Konrpoabnsie | Ilpakruyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHU S
bu6mmoreka [IOK
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fALbF72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kutiemaritka > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Jlusamiica ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOpHH https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMO/HHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubnnoreka [JOK

@da30BbIE IEPEXOABI

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



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

Hroro no pazaeny 24
Paznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK

41 MeKTpOCTaTIia 10 https://m.edso0.ru/7f41bf72
42 ITocTOstHHBIN 2I1EKTpUYECKUNA TOK. TOKHU B 12 bubnuoreka [IOK

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

Hroro no pazaeny 22

PeszepBHoe Bpemst 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KITACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabneie | IlpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. JIEKTPOJAUHAMUKA
11 MarnuTtHO€e nojue. J1eKTPOMAarHUTHAS 11 1 3 bubnmoreka [JOK
' WHIYKIHS https://m.edso0.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHuuyeckue 1 3JeKTPOMarHUTHbIE 9 1 Bbu6motreka [JOK
' KoneOanus https://m.eds00.ru/7f41c97c
59 MexaHu4eCKHE U JIEKTPOMArHUTHbBIC 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmnoreka IIOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CTICIIUATBHOM TEOPHUH bubnnorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. but6mmoreka [IOK
4.1 DJIeMEHThI KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7fA1c97c
4.2 CrpoeHue atoma 4 bubmuotexa [IOK



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

4.3

ATtoMHOE 1po

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

Hroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMeHTHl aCTPOHOMUU M aCTPOPUIUKU 7 ﬁ;llinﬁr?:é(;?r(jﬁ £4107¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 O6o0miaromee MOBTOPEHNE 4 ﬁgssn;;;fgsiggﬁ £41c07c
Utoro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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