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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CPEOHETO OOIIero
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBAaHUH K PE3YJIbTaTaM
OCBOEGHUSI OCHOBHOW 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbIXx B PI'OC
COO, a Ttaxxe c¢ yu€toM QenepanbHOil paboueld mMporpaMmbl BOCIUTAHUS U
KOHLIETIIIMY IpenojaBanus yueOHoro npeamMera «dusuka» B 00pa30BaTENbHBIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAM3YIOIIUX  OCHOBHBIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl MO (HU3MKE HaIpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTHHBI Mupa oOydarommxcs 10-11 kimaccoB mpu
oOyueHnn wux ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
HesTeNbHOCTHOrO  moaxoxaa. Ilporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusiM PI'OC COO k MmIaHUpPyEeMbIM JIUYHOCTHBIM, MPEAMETHBIM U
METaIpeAMETHBIM pe3yiIbTaTaM 00y4YeHUs, a TAK)KE YUUTHIBAET HEOOXOIUMOCTh
peanu3aluyd  MEXNPEIMETHBIX CBA3€d (PU3HKKM C €CTECTBEHHO-HAy4YHBIMU
y4eOHbIMU TpeAMeTaMu. B Hell ompenemnsitoTcsi OCHOBHBIE LENH W3YYECHHS
(U3HKM Ha YpOBHE CpelHEro o01ero o0pa3oBaHusl, IIIAHUPYEMBIE PE3YIbTAThI
OCBOCHHMSI Kypca (PU3MKHU: JUYHOCTHBIE, METallpeIMETHbIC, MpeIMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e TIUIAHUPYEMBIC pE3YyJbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM

YPOBHE, B TOM YHCJI€ TPEJAMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaM o0ydeHusl.

®u3rka Kak Hayka o HauOosiee OOHIMX 3aKOHAX HPHUPOABI, BBHICTYyNas B
KauyecTBe y4dyeOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIaa B
cucteMy 3HaHMM 00 okxpyxawmem wmupe. IlIkonbHbIA Kypc QUMK —
CUCTEMOOOpa3yoUMi Il  €CTECTBEHHO-HAYYHBIX y4€OHBIX MPEIMETOB,
MOCKOJIBbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOLECCOB U SIBICHUH,
M3ydyaeMbIX XHUMHEH, Ouosiorued, puznueckod reorpadueit U acTpoHOMHEH.
Hcnonb3oBaHne M aKTUBHOE MPUMEHEHHE (U3MUECKMX 3HAHUM OmpeneiseT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEpPreTUuKH,
TPaHCIIOPTa, OCBOEHUSI KOCMOCA, MOJIYYEHHUS! HOBBIX MaTEPHAJIOB C 3aJJaHHBIMHU
CBOMCTBaMH M JApyrux. W3yueHue @U3MKM BHOCUT OCHOBHOM BKJIAJ B
(opMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa O0OydYarolmuxcsi, B
(opMHpOoBaHWE YMEHUW MPUMEHSTh HAYYHBIM METOJ MO3HAaHUA MpU
BBINIOJIHEHUN UMHU YYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy kypca (usuku ajis ypoBHSI CpeAHEro oOIiero oOpa3oBaHUs
MOJIOKEH Psii HJIeHd, KOTOpble MOXHO pacCMaTpuBaTh KakK IPUHLHUIBI €ro
OCTPOECHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEH KypC SBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCeX pa3AesioB (PU3UKHU, BKIIOYAET
KaK BOMPOCHI KIIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW maTepuall Kypca (U3UKU
o0beqUHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIsgeTcs
(dbopMHpoBaHKE NMPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BELIECTBE U
oJe.

Hoes eymanumapuzayuu. EE peanuzaivs mpearnosiaraeT UCHOJb30BaHUE
F'YMaHUTAPHOTO MOTEeHIMANIa (U3HUYECKON HAayKHU, OCMBICICHUE CBSI3U PA3BUTHS
¢u3ukM Cc pa3BUTHEM OOIIEeCTBAa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH M SKOJIOTMYECKUMHU ITPOOIEMaMUu.



Hoesa npuxnaonoi Hnanpasrennocmu. Kypc ¢usukum mnpenmonaraer
3HAKOMCTBO C IIMPOKHUM KPYrOM TEXHHYECKHMX M TEXHOJIOTHUECKHUX
IIPUIIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercss MNOCPEACTBOM BBEIECHUS 3JIEMEHTOB
COJIEp)KaHusl, MOCBSIIEHHBIX SKOJOTHYECKUM MpoOjIeMaM COBPEMEHHOCTH,
KOTOPBIE€ CBSI3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakkKe 00CyKICHUS
npoOiieM  palMoOHaIbHOIO  TMPHUPOAOIOJB30BAHUA U DKOJOTHYECKOH
0€30MMacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHUs SABJISAIOTCS (pu3NYecKrue Teopuu (GopMUPOBAHUE MTPEICTABICHHM O
CTPYKTYpe MOCTPOCHUS (PUZNYECKON TEOpUH, poiiu (PyHIaMEHTATbHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX NPEJACTABICHUAX O MPHUPOJAE, TPaHHUIIAX
MPUMEHUMOCTH TEOpUH, IJIsl OMUCAHHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-ESTENBHOCTHBIA TOAX0 B Kypce (U3UKH peanu3yercs
MPEXKIE€ BCETO 3a CUET OPraHu3aluy SKCIECPUMEHTAIBHOW JI€SITEIbHOCTH
oOyuatomuxcs. [lns 6a30Boro ypoBHsSI Kypca (PU3HKA — 3TO HCIOJIb30BAHHE
CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIa0OPATOPHBIX
paboT, KOTOpble B Mporpamme Mo ¢usuke OObEIUHEHBI B OOIIUNA CIHCOK
YUYEHUYECKUX TMPaKTHYECKHX paboT. BeineneHne B yKa3aHHOM T€pEYHE
71ab0paTOPHBIX padOT, MPOBOIMMBIX AJISi KOHTPOJS M OIIEHKH, OCYIIECTBIISETCS
YYaCTHHKaMU 0Opa30OBaTENbHOIO IpoLecca HMCXOIsd U3  OCOOEHHOCTEH
IJIAHUPOBAHMSI U OCHAIlleHUd KabuHera (usuku. IIpu sTomM obecneunBaeTcs
OBJIAJICHHE OOYYAIOIUMHUCS YMEHHUSIMH MPOBOAWTH KOCBEHHBIE H3MEpPEHUS,
WCCJIETOBAHMS 3aBUCUMOCTEN (PU3MUECKUX BETUYMUH U MOCTAHOBKY OIBITOB IO
MPOBEPKE MPETIOKEHHBIX TUTIOTE3.

bonbiioe BHUMaHME ynenseTCsl PEHICHUIO PACUYETHBIX M KAYeCTBEHHBIX
3anad. [Ipy 5ToM amst pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCS 3a/1a4M C SIBHO
3alaHHOM  (PU3UYECKOM MOJENbIO, TMO3BOJISIONIME TMPUMEHSTh H3yYEHHbIE
3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjelia Kypca, Tak U WHTETPUPYS
3HaHWA W3 pa3HbIX paszzaenoB. [l KadyecTBEHHBIX 3a/Jad TMPUOPUTETOM
ABIIIOTCS 3aJaHUs HAa OOBSICHEHHE TPOTEKaHWS (PUINYECKUX SIBICHUNA U
MPOIIECCOB B OKPYXKAIOIIEH >XKU3HU, TpeOyrolue BbIOOpa (HU3NYECKON MOACIH
JUIS CUTYalluy TPAKTHKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY OOecCleueHn0 ydyeOHOro rmpoiiecca 0a30BBbI YpOBEHb Kypca
GbU3UKM Ha YpPOBHE CpEAHEro oOluiero oOpa3oBaHUs JOJDKEH H3y4aThCsS B
YCIOBUSX MPEIMETHOT0 KaOuHeTa (PM3UKHU WM B YCIOBHSIX HHTETPUPOBAHHOTO
KaOWHeTa NpPEeIMETOB €CTECTBEHHO-HAy4YHOro Hukia. B kabuHete Qu3uku
JOJKHO OBITh HEOOXOAMMOE J1abOpaTopHOE OOOPYJOBAaHUE JJISl BBINOJIHEHUS
yKa3aHHBIX B MporpamMMme Mo (U3MKE yUYEHHYECKHX MPAKTUYECKUX paboT u
JEMOHCTPALIMOHHOE 000pYyI0BaHHE.

JleMoHcTpaninoHHoe obopynoBaHue ¢GOpMUPYETCS B COOTBETCTBUM C
NPUHIAIIOM MHUHUMAJIBHONH JOCTaTOYHOCTH M OOECIEYMBACT MOCTAHOBKY
MEPEUYNCIICHHBIX B MpOorpaMMe MO (HU3UKE KIIOYEBBIX IEMOHCTPALUNA ISt
UCCIICJIOBAaHMUSI HM3y4aeMBbIX SIBICHUH MW TIPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 0OOpyIOBaHHE JIsI YYEHUUECKUX NPAKTUUYECKUX padoT
dopMupyeTcs B BUJ€ TEMAaTHYECKUX KOMIUIEKTOB M 00€CIIeYMBAECTCs B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKhe KOMIUICKTHI
71a00paTOPHOTO 00OPYIIOBAHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM



HCIIOJIb30BaHUU aHAJIOTOBBIX U LHU(POBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOPHUid.
OCHOBHBIMU 1IETIIMU U3Yy4€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMupoBaHrEe WHTEpECa M CTPEMIICHHS OOYYaIOMUXCS K HAYIHOMY
M3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE TMPEACTaBICHUH O HAYYHOM METOJ¢ TIO3HAHUS |
dbopMHpOBaHHE HCCIAEAOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOUUM
SIBJICHUSIM;

dbopMHupoBaHWE HAYYHOTO MHUPOBO33PECHHS KaK pe3ysibTara MU3y4CHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHWEe YMEHUN OOBSCHITH SBICHUS C WCIOJB30BAHUEM
(u3HUeCKNX 3HAHUHM M HAYIHBIX JOKA3aTeIbCTB;

(bopMHupoBaHUE TIPEACTABICHUN O POJU (DU3UKH JIJIST PA3BUTHUS IPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne STUX 1ejiei o0eceunBaeTcsl peleHueM CIIEAYIONNX 3a1a4 B
npoIiecce u3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHus:

NpUOOpETEeHUE  CUCTEeMBbl  3HaHUM 00  o0mux  Qusnueckux
3aKOHOMEpPHOCTSIX,  3aKOHAaX,  TEOpHUAX, BKJIOYAas  MEXAHHUKY,
MOJIEKYJIIPHYIO (DU3HKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKH;

(popMHpOBaHWE YMEHUN TMPUMEHATH TEOPETHUUYECKUE 3HAHUS s
OObsICHEHUS (PUBMYECKUX SBJICHUNW B MPUPOAEC U ISl TPUHSATUA
MPAKTUYECKUX PEIICHUHN B MOBCEIHEBHOW KU3HU;

OCBOCHHME CIIOCOOOB pEUIEHUS pPa3IMYHbIX 337a4 C SBHO 3aJaHHOU
(¢u3nuecKoil MOJENbI0, 3a4ad, MOJAPA3yMEBAIOIINX CAMOCTOSITEIIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJleKBAaTHOW YCIOBUSIM 3a]1a4H;
MOHUMaHuE (PU3NYECKUX OCHOB M MPHUHIIMIOB JAEHCTBUS TEXHUYECKHX
YCTPOMCTB M  TEXHOJOTMYECKHUX TMPOLECCOB, HUX BIMSHUSA Ha
OKPY’KaIOIIYIO Cpeny;

OBJIAJICHUE METOJAaMU CaMOCTOATENbHOTO IIJIAHUPOBAHMS M IIPOBEICHNUS
(U3HUECKUX KCIEPUMEHTOB, aHAJIW3a U UHTEPHPETAlUd UHPOPMALIUH,
onpeaeneHus JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHue  yCIOBUWA 1 Pa3BUTHS  yMEHUU MPOCKTHO-
HCCJIEI0BATENILCKOM, TBOPUECKOU IESITETbHOCTH.

Ha usyuenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obOpazoBanus orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZEINIO),
B 11 xnacce — 68 yacoB (2 yaca B HEIEINIO).

[Ipemmaraemeiii B mporpamMme 1o (U3MKE IEpPEUYCHb JIA0OPATOPHBIX H
IPAKTUYCCKUX PadOT SBISAETCS PEKOMCHIOBAHHBIM, YYHUTENb JCIIaeT BBIOOP
IIPOBEICHUS JTA0OPATOPHBIX PA0OT M OMBITOB C YYETOM WHIUBUIYATbHBIX
ocoOeHHoCTe| oOy4Jarouuxcs.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®u3uka — Hayka o npupozae. Hayunsle METONBI MO3HAHUS OKPYKAIOIIETO
mupa. Ponp 3KcnepuMeHTa W TEOpMH B INPOLECCE NO3HAHUS IIPUPOJBI.
DKCTIEpUMEHT B (PU3HUKE.

MopnenupoBanue (U3NUECKUX SIBJIEHUH U npoleccoB. HayuHble runoTessl.
duzuyecknue 3aKOHbl M TEOpUU. ['paHHIBI TPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [[pMHIIMIT COOTBETCTBUSI.

Ponb u MecTo ¢usuku B POPpMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U UU(POBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemernienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOpEHHE MaTepHalbHOM TOYKH, UX MPOCKIMU HA OCHU CHUCTEMbl KOOPJUHAT.
CioxxeHue nepemMeneHnil U CI0KEHNE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJMHEWHOE ABMXKeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U TepeMelICHUs
MaTepUaIbHOM TOYKH OT BPEMEHH.

CBoOosHOE TIasieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonmuueitnoe nBuxeHue. JIBKEeHHWE MaTepHAIbHOM TOYKH 10
OKPYXHOCTH C MOCTOSSHHOM TI0 MOJIYJII CKOPOCTBHIO. YTJOBas CKOPOCT,
nuHeWHas ckopocTh. Ilepuon u yactota oOpamieHus. lleHTpocTpemuTeabHOE
YCKOpEHHUE.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETD,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC Mepelayu.

Jlemoncmpayuu

Monenn CHUCTEMBbI oTCcuéTa, WJUTIOCTpALIUS KMHEMaTUYECKUX
XapaKTEPUCTUK JBUKECHHUS.

[IpeobpazoBanue ABUKEHUN ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pPa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBvkeHus Tena, OPOIIEHHOTO IMOJ[ YIJIOM K TOPU30HTY U
TOPU30HTATBHO.

N3mepenne yckopeHusi CBOOOHOTO MaCHUs.

HanpagpieHnue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JABMIXKEHUSI C  IEJIbIO  OMpejecHus
MTHOBEHHOW CKOPOCTH.

UccnenoBanre COOTHOUIEHUS MEXAY MyTSAMH, MPONUIECHHBIMU TEJIOM 3a
MOCJIeI0BaTeIbHBIE pPAaBHBIE MPOMEXKYTKH BPEMEHHM MPU PABHOYCKOPEHHOM
JBIKEHUU C HAYaJIbHOM CKOPOCTHIO, PABHOU HYJIIO.

N3ydyeHne nBMKEHUS IApUKA B BA3KON KUIKOCTHU.

N3yuenue aBMxKEHUs Tena, OPOLIEHHOTO TOPU30HTAIBHO.



Tema 2. lunamuxa

[Ipuauun  otHocutenvbHOCTH [amunesa. IlepBeii  3akoH  Herotona.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoil 3akoH
Herorona pma wmarepuanpHOM TOYkM. Tperut 3akoH Herootona i
MaTepUalIbHBIX TOYEK.

3akoH BcemupHOro tiaroreHusa. Cuna Tsoxectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (IOKos, CKOJbXEHUs, kKaueHwus). Cuiia TpeHus.
Cyxoe tpenue. Cuia TpeHHs CKOJBXKEHHS U cujia TpeHus nokos. Koadument
TpeHus. Cuia COnpoOTUBIEHUS NPH JIBHKEHUH TEJa B )KUIKOCTH HUJIU Ta3e.

[locTynarenbHOE M BpallaTeIbHOE IBXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MoOMEHT cuiibl OTHOCHUTENIBHO ocu BpamieHus. [lmewo cumbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHUE: MOJAIIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEPIUN.

CpaBHeHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CiioxkeHune CHiL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(hOpMAaLIIH.

HesecomocTts. Bec Tena npu ycKOpEHHOM OABEME U AJCHHH.

CpaBHEHHE CUJT TPEHHMSI TIOKOSI, KAUEHHS U CKOJIbYKEHUS.

VYcaoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBeCHS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuenue ABMxKEHUs1 OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOUIUX B MPY>KUHE U
PE3MHOBOM 00pa3siie, OT ux AedopmMariuu.

UccnegoBanne ycnoBuil paBHOBECUA TBEPAOTO TeEJa, HMEIOUIETO OCh
BpAallICHMUS.

Tema 3. 3akonsl coxpanenus 6 mMexanuke

NMnynbsc MarepuanbHOM TOYKH (Teslda), CUCTEMbl MaTe€pUalbHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCA Tea. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeakTuBHOE IBHKCHUE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi sHeprusi mMaTepuajlbHOM TOukd. TeopemMa 00 M3MEHEHHH
KUHETUYECKOW YHEPTUH.

[ToTennmanbHas SHEPTUA. [ToTenmanbHas BHEPrus  YIpyro
neopMUpOBaHHOM MpyXUHBL. [loTeHIManbHas SHeprust Tena BOJMU3U
OBEPXHOCTH 3€MIIH.

[loTennmanbHple W HEMOTEHUUANbHblE  cUbl. CBs3b  pabOTHI
HEMOTEHIMAIBbHBIX CUJI C U3MEHEHUEM MEXaHWYECKON PHEPruu CUCTEMBbI Te.
3aKOH COXpaHEHHS] MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHnueckne ycTpoicTBa U MPAKTUUYECKOE MPUMEHEHHUE: BOJIOMET, KONED,
NPYXUHHBIN MUCTOJET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.



PeaktnBHOE nBUXEHUE.

[lepexo NOTEHIHATILHON 3HEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

N3yuyeHnue aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOUIbIO JBYX OJUHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOTBl CHIIBI C HM3MEHEHHEM MEXaHUYECKOM
SHEPIuM Teja Ha IPUMEPE PACTIKEHNS PE3UHOBOIO KIyTa.

Paszpnes 3. MosekyasipHas pu3nKa 4 TEPMOAUHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETHUECKOW TEOpHUH H  HUX
ompITHOE oOOOCHOBaHWE. bpoyHoBckoe nBmwkenue. Jubdysmus. Xapaxrep
JIBWKEHUSI W B3aMMOJCHCTBUSA YacCTHI[ BemecTBa. MoOAEIM CTPOECHUSA Ta3o0B,
KUAKOCTEN M TBEPIBIX TE€N U OOBSICHEHUE CBOMCTB BEILECTBA HA OCHOBE 3THX
Mojzene. Macca u pasmepel Mosekys. KommuectBo BemectBa. IlocTosiHHas
ABorazapo.

TermoBoe paBHOBecue. Temmepatypa u e€ wusmepenue. Illkana
temneparyp Llenscus.

Mopens wuaeanbHoro ra3za. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KHMHETUYECKOW TEOpUHU HIeaIbHOro ra3a. AOCONIIOTHAs TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM >HEPTUM TEIUIOBOrO JBWXEHMS 4dactul rasa. [llkana
temneparyp KenbsBuHa. ['a3oBele  3akoHbl. YpaBHeHne MenzaeneeBa—
Knaneiipona. 3akon [anerona. M3omponeccsl B HACaIbHOM T'a3€ C MTOCTOSHHBIM
KOJMYECTBOM  BellecTBa. ['paduueckoe MpeAcTaBICHUE  HU30MPOIECCOB:
M30TepMa, H30X0pa, n3odapa.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE TNPHUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHUE BemlecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COEIMHEHU.

OnbIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnpIThI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMOJICCTBHUSI.

Mopgaenb, WTIOCTpUpYOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OnpIThl, WUTIOCTPUPYIOUIME YpPaBHEHUE COCTOSIHHMS HACAIBHOIO Trasa,
U30IPOLIECCHI.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

OnpeneneHre Macchl BO3AyXa B KIACCHOW KOMHAaTe HA OCHOBE U3MEpPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnegoBanne  3aBUCUMOCTH  MEXAYy  [apaMeTpaMud  COCTOSIHUS
pPa3peKEHHOrO0 Trasa.

Tema 2. OcHoevl mepmoouHamuxu

TepMoanHaMuuecKas CHUCTEMA. BuyrpenHnss DHEPrus
TEPMOJIMHAMMYECKOW CHUCTEMbl M crnocoObl €€ wu3MmeHenus. KoimuecTBo
TEIJIOTHl U paboTa. BHYTpeHHssT 3HEprusi 0JHOATOMHOTO HICAIbHOrO Ta3a.
Bunbl Tenonepeaaun: TEMIONPOBOJHOCTb, KOHBEKIIUS, U3yUyeHHEe. Y aenbHas
TEII0EMKOCTh BellecTBa. KoinuecTBo TEMIOThI MpH TeIionepeaaye.



[lonsiTue 06 ammabatHoMm mpouecce. llepBblil 3aKOH TEPMOAUHAMUKH.
[IpumeneHne mepBoOro 3aKkoHa TEPMOIAMHAMUKH K m3omporeccam. I'papudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.

TeruioBple  mamuHbl.  [IpyHOMOBT  AEHCTBUSA  TEIJIOBBIX — MAIIWH.
[IpeoOpa3oBanus ’HEPrHUM B TEIUIOBBIX MamnHaX. KoapduueHT mosie3Horo
neucTBus TeruioBod MamuHbL. [{ukn KapHo u ero xoaddumueHT mone3Horo
ACHCTBHS. DKOJIOTUYECKUE MPOOTIEMBI TEIIOIHEPTETUKH.

TexHuueckue yCTpoMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOI XOJIOJUIbHUK, KOHIULIUOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpEHHEH SHEPTUU Teja MPU COBEPUICHUH PaOOThI: BHUIET
MpoOKK W3 OYTBUIKU MOJ ACHCTBHEM CXATOTO BO3/AyXa, HarpeBaHue s¢dupa B
JATYHHOU TPYOKe IMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

WN3meHenne  BHYTpEHHEW  3Hepruu  (TeMmmeparypbl) Tela  IpHU
TeIIonepeaaye.

OnbIT Mo aanabaTHOMY pacCUIMPEHUIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopenn mnapoBoid TypOMHBI, JBHUrareiasi BHYTPEHHETO CrOpaHws,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Acpecamuvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u KoHjaeHcanusa. Mcnapenue u kunenue. AOCOMIOTHAs
M OTHOCHTEJIbHAS BIAXKHOCTh BO3Ayxa. HackllleHHbIN nap. YaenbHas TeroTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIEPATYpPbl KUIIEHHS OT JaBICHUS.

TBépnoe teno. Kpucramimueckue u aMmopdHble Tena. AHU30TPONHUS
CcBOMCTB KpucTawioB. JKuakue kpucramisl. COBpEMEHHBIE MAaTEPHUAIIBL.
[InaBneHue u KpucTamu3anus. Y neapHas Teriora miasieHus. Cyonumanus.

VYpaBHeHuE TEMI0BOTO OanaHca.

TexHuueckue ycTpoiiCTBA M TNMPAKTHYECKOE NMPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHH MOJyYEHHUSI COBPEMEHHBIX MaTEpPHAJIOB,
B TOM YHCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoOICTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIEHUSI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpalust KpUCTaJIOB.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepeHre OTHOCUTENIbHON BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiaeKkTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DnekTpu3aums Tela. OJEKTpUYEeCKUi 3apsd. JBa BHAA SIIEKTPUYECKHUX
3apsaoB. [IpOBOMHUKM, NUANEKTPUKUA U MOJYINPOBOJHUKHU. 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsgoB. 3akoH Kymnona. ToudeuHbId 37€KTpUUECKHI
3apsa. DnekTpudeckoe nosie. Hanpspk€HHOCTH anekTpudeckoro noss. [Ipuauun
CYIEPIO3ULINU DIIEKTPUUYECKUX TIOJIEH. JInHun HANPSHKEHHOCTH
3JIEKTPUYECKOTO IOJIS.



Pabora cun osnekrpocratnueckoro mosis. I[lorennman. Pa3HocTh
MMOTEHUHAIOB. [IpOBOAHUMKM M JUANEKTPUKUM B DJIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpryeckast MpOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh MIJIOCKOTO
KOHJIEHCATOpa. DHEPIus 3apsHKEHHOr0 KOHAEHcaTopa.

TexHuyeckue ycTpoHWCTBAa M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETP, IJIEKTPOCTaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB,
KOHJICHCATOp, KONIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoericTBrE HA3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TI0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTBh JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOLIAIU
IJTACTHH, PACCTOSHUS MEXIY HUMU U JUAIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspxkenune. 3akon OMa 115 y9acTKa LETH.

DJIEKTPUYECKOE CONPOTHUBJIECHUE. YEIBbHOE CONPOTHBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, TApaIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora osnextpuyeckoro Toka. 3akoH JDxoyng—Jlenna. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHUKA TOKA.
3akoH Oma 11 TOJNHOM (3aMKHYTOW) 3iekTpuueckol nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAs  NPOBOJMMOCTH  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIIIOB OT TeEMITEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku.  CoOcTBeHHass W MOpPUMECHas  MPOBOAUMOCTD
oJynpoBoHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B PpacTBOpax M pacIulaBax dJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.

DIJIEKTpUUECKU TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMeETD,
BOJILTMETP, PEOCTaT, MCTOUYHUKH TOKa, BJIEKTPOHArpeBareibHble NPUOOPHI,
ANIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COINPOTHUBIICHUS, BAKYYMHBIN
IUOJ, TEPMUCTOPbl U (POTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIA MO,
rajbBaHHKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKA U HATIPSHKEHUSL.

3aBUCHUMOCTb CONPOTHUBIICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHHUS M MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.



[Ipsamoe wu3mepeHue sneKTpoABHKyLIEH cuibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBIECHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

N3yyeHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne 3IeKTpOABIKYILIEH CUIIbl HCTOYHUKA TOKA U €T0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nronenue amektposmsa.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Ki1acce oCylecTBIsSeTCs C
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH,
OMOJIOTHUH, XUMUH, FreoTpadUn U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAyYHOIO
MMO3HAHUS: SIBJICHUE, HAYYHBIM (PaKT, TUIIOTE3a, (PU3HUECKasi BEIMYMHA, 3aKOH,
TEOpHsl, HaAOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHUE CHUCTEMbl YpaBHEHUM, JHHEHHas (yHKLHS,
napabosa, runepoosa, uX TpadUKd U CBOWMCTBA, TPUTOHOMETPUUECKUE
GyHKUIHHA: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPBI U X MPOEKIMH HA OCH KOOpPAUHAT,
CJIO’KEHUE BEKTOPOB.

buonocua: mexaHuyeckoe IBWKEHUE B JKMBOM mpupoae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BUABI TEIUIONEpPENAUH, TEIIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SBICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ,
MOJIb BEILIECTBA, MOJSpHAas Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TE,
KUAKOCTEH M Tra3oB, JIEKTPUUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHYECKAS
JUCCOLIMAIINS, TaJbBAHUKA.

l'eocpagusa: BnaxXxHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3zoBaHuE ABUKEHUN C UCIIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJALIMIHHUKHU, HCIOJIb30BaHUE 3aKOHA COXPAHEHUs
UMITyJIbCa B TE€XHUKE (pakeTa, BOJOMET M JPYrHe), ABUTrATENb BHYTPEHHETO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHIMIIMOHED,
TEXHOJIOTUA  TOJYYEHUS COBPEMEHHBIX MaTepUalioB, B TOM YHCIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTHH,  D3JEKTpOCTaTHYeCKas  3alluTa,
3a3E€MJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPpYWUHBIN IIPUHTED,
AJNIEKTPOHArpeBaTebHble  NPUOOPBI,  IEKTPOOCBETUTEIbHBIE  HPHUOOPHI,
raJibBaHUKA.

11 KUIIACC

Paznen 4. DiaeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA

ITocrostHHble  MarHuThel. B3auMopnencTBHE  ITOCTOSHHBIX  MAarHUTOB.
MarautHoe none. BekTtop MarHuTHOW MHAYKUMH. [IpuHIMN cynepnosuuuun
MAarHuTHBIX MoJiel. JINHMM MarHuTHOM MHAYKUMA. KapThHa TMHWI MarHUTHOU
WHIYKLIHUH NOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHOE 10J€ MNPOBOJHHKA C TOKOM. KapThHa JMHHN HMHIYKIUU
MAarHUTHOIO IOJIA JUIMHHOIO IIPSAMOIO IMPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOIO



MIPOBOJIHMKA, Karymkud ¢ TokoM. OmblT Opcrena. BsaumopeiicTBue
IIPOBOAHUKOB C TOKOM.

Cuna Amrepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHia, €€ Moayidb M HampaBlieHHE. [[BrkeHHE 3apsiKEeHHOU
YaCTULIBI B OJHOPOJHOM MarHUTHOM Tojie. PaGota cuibl JlopeHnna.

SIBneHHME DIEKTPOMAarHWTHOM MHAYKUHMH. [IOTOK BEKTOpa MarHWTHOU
MHIYKUUU. OJEKTPOABMKYILNAS CUiIa WHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu Papanes.

BuxpeBoe anekTpuuecKkoe Moje. DNEKTPOABHKYINAS CHIA HHIYKLIHH B
IIPOBOAHUKE, IBUKYILEMCS NTOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh. SIBJIEHWE CaMOMHAYKIMH. OJIEKTPOABMXKYIAs CHUja
CaMOMHIYKIIVH.

DHEpPrusi MAarHUTHOTO ITOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NIPUMEHEHHE: ITOCTOSHHBIE
MAarHATHI, AJIEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTHIL], UHIYKIIMOHHAS [1E€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIIOHEHHE HJIEKTPOHHOT'O ITyYKa MATHUTHBIM I1OJIEM.

JIMHUY MHAYKIMY MarHUTHOTO TOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBNIeHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuino Jlenna.

3aBUCHUMOCTh  JJIEKTPOABIKYLIEM CWIBI HMHAYKUMA OT CKOPOCTH
M3MEHEHHS] MAarHUTHOTO MOTOKA.

SIBneHne CaMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanne eMCTBUS OCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue sSBICHUS SJIEKTPOMAarHUTHOM MHIYKIIUH.

Pa3znen 5. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1€0AHUA

KonebarensHast cucrema. CBOOOIHBIE MEXAHUYECKHE KOJIEOAHUS.
IMapmonuueckue konedbanus. [lepuon, yactora, amMmuTyaa u ¢gasza KojgeOaHui.
[IpyxuHHBII MAasITHUK. Marematnueckui MasiTHUK. YpaBHeHuE
rapMoHUYeCKuX KojieOanuid. I[lpeBpailieHre HSHEPrUM TpPU TAPMOHUUYECKUX
KOJIeOaHUSIX.

Konebarenbupiii kOHTYp. CBOOOJIHBIC SJEKTPOMArHUTHBIC KOJICOAHHS B
UJeaTbHOM KOJie0aTeIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHHUYECKUMH U
ANEKTPOMArHUTHbIMU KosieOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPIruu B HUJICAIbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienne o  3aTyxawmuMxXx  KojieOaHWsX.  BBIHYXXIEHHbIC
MexaHuueckue Kojebanus. Pe3oHaHc. BBIHYXAEHHBIE 3JIEKTPOMAarHUTHBIC
KOJieOaHus.



[lepemenHnblii TOK. CUHYCOMJANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKa U
HaIpsKEHUS.

Tpauchopmarop. IIpousBoncrso, nepenaya U notpedieHue
ANEKTPUYECKOM  SHEPrHMHM. OKOJOTMYECKME PHUCKM TNpPHU  MPOU3BOACTBE
aNeKTpo3Heprun. KynbTypa MCIoNb30BaHUs 3JIEKTPOIHEPIUU B MTOBCEIHEBHON
AKU3HH.

TexHuyeckue yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: DIIEKTPUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUU JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoyeOaTeIbHOW CUCTEMBI (TIPYKUHHBIN WITH
MaTeMaTUYECKUI MasiTHUK).

Habnronenue 3aryxaromumx KojieOaHui.

UccnenoBanuie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmtonenue pezoHanca.

CB0OOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHS OT BPEMEHHM)
JUTSL JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociienoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTYLIKH
MHIYKTUBHOCTHU U KOHAEHCATOpa.

Mopenb TMHUY 3JIEKTpONEpeIayn.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

HccnegoBanue 3aBUCMMOCTH MEPUOJIa MaNbIX KOJeOaHUI rpy3a Ha HUTH
OT JIJIMHBI HUTU U MAaccChl Ipy3a.

HccnegoBanne TmepeMEHHOTO0 TOKAa B ILENM W3  [OCJEI0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 6OJIHbL

Mexanunueckrue BOJHBI, yclioBUsI pacnpoctpaHenus. Ilepuon. CkopocThb
pacnpocTpaHeHuss M JAjduHa BOJHBL. [lomepeuHble ¥ TPOJOJIBHBIE BOJIHBI.
WNurepdepenus u auppakuus MEXaHU4ECKUX BOJIH.

3ByK. CkopocTh 3ByKa. ' poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHSI H3JIYYEHHS BJIEKTPOMArHUTHBIX
BOJIH. B3auMmHas opueHTtauusa BektopoB E, B, V B anekTpoMarHuTHOI BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIIpU3aLIMS,
mugpakuus, uareppepeHus. CKOpoCcTh 3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTPOMAarHUTHBIX BOJIH. [I[puMeHeHre AIeKTpOMarHuTHRIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUA. Panqnonokamnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIECH CPEbI.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBHI, YJIbTPAa3BYKOBas MAarHOCTHKA B TEXHUKE W MEIUIMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Kone6momieecs Teo0 Kak HCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepennu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUTUTYJIOH U
4acTOTOM KOJeOaHUi.



HccrnenoBanne  CBOWCTB  JJIGKTPOMArHUTHBIX ~ BOJIH:  OTpa)K€HUE,
MpeioMIIEHUE, TOJSIpU3anus, AUPpakius, UHTepepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsAmoiimHENHOE pacCHpOCTPAHEHUE CBETA B
oaHopoaHOM cpeae. JIyd cBera. ToueyHbII HCTOYHUK CBETA.

OTtpaxxenue cBeta. 3akoHbI OTpaxeHus cBera. [locTpoenue n3o0paskeHui
B IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPENOMJICHUS CBeTa. AOCONIOTHBIN
nokasarteisb npeaomienus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yroa
MTOJIHOI'O BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

ColOuparomyie ¥ pacceuBaronye JWH3bL. ToHkKass auH3a. POKycHOE
pacCTOsITHUE M ONTHYECKas Cuila TOHKOW JHH3bL. [locTpoeHne n3zoOpaxkeHuil B
coOMparolMX MW pacceuBalOmMX JuH3aX. Dopmyna TOHKOM  JIMH3BIL.
VBenuueHue, JjaBaeMoe JUH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONITHUKH.

BonnoBass onrtuka. MuTepdepenuus cera. KorepeHTHble HCTOYHHKHU.
VYcaoBus HaOMOAEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEp(PEpEHLIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaknusa cpera. JudpaxuronHas pemérka. YcioBue HaOIIOACHUS
[JIaBHBIX MAaKCMMyMOB TIIpM MaJ€HHMH MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TU(PaKLIMOHHYIO PEIIETKY.

[Tonmapu3zanus cBera.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToamnmapaTr, MPOCKIMOHHBIA amnmnapar, MHUKPOCKOM, TEJIECKON, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJIAPOU.

Jlemoncmpayuu

[IpsiMonuHeHOE pacnpoCTpaHEHUE, OTPAKEHUE M MPETOMIICHHE CBETA.
OnTuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mosiellb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Habmronenue natepdepeHunn crera.

Habnronenue audpakiinm ceera.

HaOnronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEIETKY.

HaGnronenue nossipusaiivm cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue nokazartens NpeOMICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

HaOmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeHUAIBHON TEOPHH OTHOCUTEJILHOCTH
['paHvubl TPUMEHUMOCTH  KJIIACCHUYECKOM  MexaHuku. IlocTtynater
CIICIIMATIBHOW TEOPUM OTHOCUTEIILHOCTH: WHBAPUAHTHOCTH MOIYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh ~ OAHOBPEMEHHOCTH.  3aMEIJICHHWE  BpPEMEHU U
COKpAIIICHUE JIJTUHBI.
DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBsi3p MacChl C DSHEPrued W HUMITYJIbCOM PEISTUBHCTCKON YaCTHLIBI.
DHeprus NoKosl.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®ortonbl. dopmyna Ilmanka cBs3u sHepruu (HOTOHA C €r0 YaCTOTOM.
DHeprus U UMIyJbC POTOHA.

OtkpeiTue u uccnenoanue ¢otodrpdekra. Onbitel A. I'. Cronerosa.
3akonbl hoTorddexta. YpaBHenue DitHmTelHa s poTtordderra. «KpacHas
rpanunay porosddexra.

JlaBmenue cBera. OnbiThl 1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHnueckue yCTpOWCTBA M MPAKTHYECKOE NMPUMEHEHUE: (POTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®o103((PexT Ha YCTaHOBKE C LIMHKOBOU IJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (HoToddeKTa.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiTel Pezepdopaa mo paccesHUiO o -4acTHil.
[lmanerapuas monens aroma. Iloctynatel bopa. M3mydyeHune u moriomeHue
(OTOHOB IpU NEPEXOAE aTOMa C OAHOTO YPOBHSI SHEPrUU Ha JApyroil. Bumswl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTUH aToOMa BOJAOPO/IA.

BonnoBeie cBorictBa wactuu. Bomuel ne bpound. KopmyckynspHo-
BOJIHOBOM AyaJIN3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIyYCHHE.

TexHuyeckre ycTponcTBa M MPAKTHYECKOE NMPUMEHEHUE: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HaGnronenue nuHeWYaThIX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomut

HaOnronenue nuHeRvyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCNEepUMEHTBI, OKa3bIBAIOIINE CIOKHOCTh CTpoeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pe3epdopma 1o  ompeneneHu0  cocTaBa
paanoakTUBHOrO wu3nydeHud. CoictBa anbda-, Oera-, ramMmma-u3IydyeHHUs.
BnusgHue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpbiTHE TPOTOHA W HelTpoHa. HykinoHnHast Mmoaens siipa [elizenoepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnaa. DIEKTpPOHHBIA M MO3UTPOHHBIN Oera-pacnag. ['amma-
U3NTydyeHue. 3aKOH paJuoakTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuiibl. Jledext maccsl siapa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.

Anepnswiii peaktop. TepmosinepHbiii cunTe3. [IpoGiemMbl U MEPCIEKTHUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTUYECKUE ACTIEKTHI SIEPHOU SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeToapl HaOJIIOIEHUS ¥ PETUCTPALIUH SJIEMEHTAPHBIX YaCTHULL.



dyHIaMEeHTAIbHBIE B3aWMOJICHCTBUS. EMWHCTBO (HU3MYECKOW KapTHHBI
MHUpa.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
Kamepa BunbcoHa, siaepHblil peakTop, aToMHasi 0oMOa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIIHUX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamopusle pabomeol

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

Otanbl pa3BUTUSA acTpoHOMUHU. [IpuKkiIagHOE W MUPOBO33PEHUYECKOE
3Ha4EHUE aCTPOHOMMUH.

Bug 3Bé3nnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBUKEHUE.

ConHeuHas cucrema.

Counnne. ConHeuHast akTUBHOCTh. McTtounuk sHeprum ConHua u 3BE3Z.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH. J[MarpamMma «CHEKTpPaJbHBIA KIAacC —
CBETUMOCTB». 3BE3JBI TJIABHOM NOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IS 3BE3] TJIABHOM IOCJIEN0BATENBHOCTH. BHYTpEHHEE CTpOEHHE
3BE31. COBPEMEHHBIE MPECTABICHUSA O IPOUCXOKIAECHNH U 3BoJronuu CoJiHIa
M 3BE31. DTanbl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama ['amaktuka. [lonoxxenue u nBuxenne ConHIa B
lNanaktrke. Tunbl ramakTuk. PaguoramakTuku w KkBasapbl. YEpHBIE IBIPHI B
A/ipax rajakTuK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00na. PazGeranue
ranakTuk. Teopus bonbimoro B3psiBa. PenmkroBoe nsnyyeHue.

MacmraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl ACTPOHOMHUH.

Vuenuueckue nabnooenus

Ha6nronenus HEBOOPYKEHHBIM rJ1a3oM c UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPUIIOKEHUM Il ONpENEeNeHUs] TOJIOKEHHUS] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31usi CeBEpHOro Moaylmapus u
SPKUE 3BE3IBL.

Haobmtonenus B teneckon Jlynsl, muianet, Mueunoro [1ytu.

O0o0marouee MOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAIIBHOM M 3THYECKOW cdepax NesATEeIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3MKM W acTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, pOJib
dbuzuyeckor Teopuu B POpMHUPOBAHUU TIPEACTABICHUN O (PU3NUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOM KapTUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIA O IPUPOJE.

MexknpeaMeTHbIE CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
y4€TOM COJIepKATENbHBIX MEXKIPEIMETHBIX CBSI3€d C KypcaMHW MaTe€MaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsamust, CBI3aHHbIE C U3yYEHUEM METO/I0OB HAYYHOTO
NO3HAHUSA: SIBJIEHUE, Hay4YHbIA (pakT, runoTe3a, pu3nueckas BeJIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHUCTEMBI YPAaBHEHHUM, TPUTOHOMETPUYECKHE
byHKUINU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPBI U MX MPOEKIMU Ha OCH KOOPJMHAT,



CIIO)KEHHWE BEKTOPOB, NPOM3BOJHBIC JJIEMEHTAPHBIX (PYHKIUN, TPU3HAKH
MOI00MST TPEYTrONBPHUKOB, OIMpPEAeNICHNEe TUIOMAAd TUIOCKHX (Guryp u oObéma
TeJL.

buonocus: >nekTpudeckue sBJICHUS B KMBOM NPUPOJE, KOJeOATEIbHBIC
JIBIKCHUSI B JKMBOW NPUPOJIC, ONTHUYECKUE SBICHHUS B KUBOW HPUPOJIE,
NEUCTBUE paialliy HaA KUBbIC OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa
TBEPABIX TEN, MEXaHU3Mbl OOpa3OBaHUsl KPUCTAUIMYECKOMW  PEIIETKH,
CIIEKTPAJIbHBIA AHAJIN3.

l'eoepagusa: wmarHuTHBIE TOMIOCa 3€MJIM, 3aJCKH MAarHUTHBIX PV,
doToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHI.

Texnonocus: TVHUM DIIEKTPOIEpEIad, TEHEPATOP IEPEMEHHOTO TOKA,
AIEKTPOABUTATEb, UHIYKIIMOHHAS TIe€Yb, pajap, paauonpuéMHUK, TEIEBU30DP,
anTeHHa, TenedoH, CBY-neub, MpOEKIIMOHHBIN amnmnapaT, BOJIOKOHHAS OINTHKA,
COJIHEYHAas Oatapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue ydeOHOro npeamera «Pu3MKa» HA YPOBHE CPEIHETO OOIIETO
oOpazoBaHusi (0a30BbI  YpOBEHb) JIOJDKHO  OOECHEUYHUTh  JIOCTUXKECHHE
CIIEIYIONIUX JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pe3yJabTaThl OCBOCHHS YyueOHOTo mpeameTa «Du3uKay
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTH  OOydYarommxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHON BHYTPEHHEH TMO3MUIMEH JIMYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMii, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUM,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  OOIIECTBa,
pacHIMpeHUe >KU3HEHHOTO OMbITa W OIbITa JESITEIILHOCTH B MPOIECcCce
peanu3alid OCHOBHBIX HAINpaBJICHUW BOCHUTATEIBHOW JESATEIBHOCTH, B TOM
YHCJI€ B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOM  TMO3UIUUA  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

OPUHATHE TPAJUIHUOHHBIX OOIICYETIOBEYECKUX TYMAaHUCTUYECKUX U
JIEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCThH BECTH COBMECTHYIO JICSITEIIBHOCTh B MHTEPECAX IPAXKIaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

yMEHHE  B3aUMOJICCTBOBaTh C  COIMAIbHBIMU  HWHCTHUTYTAMU B
COOTBETCTBHUH C UX (HYHKIMUSIMHU U HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM IEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH HUJICHTUYHOCTH,
NaTPUOTU3MA,

IIEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YYEHBIX B 0051aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs JCTETHKY HAyIHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOT0 BOCIIMTAHHUSI:

MHTEpEC K pa3audHbIM chepaM mpodecCHOHATBEHON NeITeNhbHOCTH, B TOM
quClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHME COBEpIIAaTh OCO3HAHHBIN
BBIOOp Oyaymield mpodeccuu W pearn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC
TIJIaHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
obnacTu GU3NKK HA IPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrHYeCKOT0 BOCITUTAHMS



c(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphI, OCO3HAHHE TI00ATHHOTO
XapakTepa 3KOJOTHUYECKUX TpooIieM;

IUIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYKAIOIIEH Ccpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHre OmbITa AESATEIbHOCTH HKOJOTMYECKON HAmpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NUECKON HAYKH;

OCO3HAHHME I[EHHOCTU HAyYHOW MESITEIbHOCTH, TOTOBHOCTH B MpOIECCE
M3y4yeHHs (PU3UKKM  OCYHIECTBISATh MNPOEKTHYID U  HCCIEA0BATEIBCKYIO
NEeATEeIbHOCTh MHANBUYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA
Bba3oBble Jlornyeckue 1eiicTBUA:

CaMOCTOATENbHO  (POpMYyJIMpOBaTh U aKTyalIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeneNnsaTh LEeNH NeATEIbHOCTH, 3a/aBaTh MapaMeTpbl U KPUTEPUU HX
JTOCTHKEHUS,

BBUSIBJIATh 3aKOHOMEPHOCTM U TNPOTUBOPEUHS B PacCMATPUBAEMBIX
(pU3HYECKUX ABJICHUSX;

pa3pabaThiBaTh IJIaH PELIEHUS MPOOJIEMBI ¢ YUYETOM aHAIM3a UMEIOIINUXCS
MaTepualbHbIX U1 HEMATepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yNbTAaTOB LIEJISAM, OLIEHUBATh PUCKHU MOCIEICTBUI N€ATETbHOCTH;

KOOPJIMHUPOBaTh M BBINOJHATH pPabOTy B  YCJIOBHUSIX peEajbHOIO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE TIPU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebckue 1eiiCTBUSA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEN, KIIOYEBBIMU MOHATUAMH U METOJAMHU
(u3NUecKoi HayKH;

BIIQJIETh  HaBBIKAMU  Y4YEOHO-HCCIEAOBATEIbCKOM W MPOEKTHON
NEeATeIbHOCTY B 00slacTH  (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOMCKY METOJIOB  pEIIeHHUs 3adad  (U3HUYECKOro
coJiepKaHusl, IPUMEHEHHIO PA3JIMYHbIX METOJOB MO3HAHUS;

BJQJ€Th BHUJAMH JEATEIBHOCTH IO MOJYyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTalry, MNpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3JIMYHBIX YYEOHBIX
CUTYalIMSIX, B TOM YHCIIE TPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh MPUYMHHO-CJICJICTBEHHBIE CBSI3W M aKTyaJlU3WpOBaTh 3ajaavy,
BBIIBUTATh TUINIOTE3y €€ PEeIleHUs, HAXOIUTh apryMEHThI ISl JOKa3aTellbCTBa
CBOMX YTBEPKICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEILICHHUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJI€ PEIICHMs 3aJaud pe3yJIbTaThl,
KPUTUYECKH OLEHMBATh MX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jayd B 00pa30BaTEIbHOU
NEeSTEIbHOCTH, B TOM YHCIIEe TPU U3yUYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;



yMETh TMEPEHOCUTh 3HaHHs MO0 (U3HKE B MPAKTUYECKYI0 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OPUTrMHAIbHBIE MOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pabora ¢ nuHpopmanueii:

BJIa/IETh HaBBIKAaMHU MOJyuyeHUs MHPOpManuu (HU3HUECKOTO COJEpKaHus
Y3 UCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOSITENIBHO OCYIIECTBISATh MOUCK, aHAJIU3,
CUCTEMAaTHU3alMI0 U MUHTEPHPETAUI0 HHPOPMAIMK PA3IUYHBIX BUJOB U (POpM
MPEACTABJICHHUS;

OLICHMBAThH JOCTOBEPHOCTHh HH(OpMALINH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJOTHUA B  pEUICHUUM  KOTHUTHBHBIX,  KOMMYHUKATHBHBIX U
OpraHU3aLMOHHBIX 33Jlay ¢ COOJIOJIEHHEM TpeOOBaHUW IPrOHOMHKH, TEXHUKH
0€30IacHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHHUSI, TPABOBBIX U ITHUYECKUX HOPM,
HOPM UH(OPMaLIMOHHOM 0€30MacHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOr0 COJAEPKAHMS B PA3NMUYHBIX (popMaTax c
y4€TOM Ha3HaueHusd HWHGOpMAUUMU U LEJIEBOM ayauTOpuu, BbIOHMpas
ONTHUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTIU3ALINH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIe yueOHbIe 1eCTBHSA:

OCYUIECTBJIATh OOIIEHHE Ha Ypokax (QU3MKA MU BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIUKTHBIX CUTyalldd M CMSIr4aTh
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMAaTh W  MCIHOJB30BATh  MPEMMYyLIECTBA  KOMAaHAHOM U
WHJUBUyaJIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO WICHA KOJUIEKTUBA;

IPUHAMATh 1€MW COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBaThH U
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pacnpenensiTh pojad ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTAThl
COBMECTHOU paboThI;

OLIEHMBATh KAa4E€CTBO CBOETO BKJIAJNAa M KaXXJOT0 y4aCTHMKA KOMaHIbl B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OIEHUBATh HJAEU C TO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh IO3UTHUBHOE CTPATErMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbBHO ~ OCYLUECTBJIATH IIO3HABATEIIBHYIO  JIESATEIBHOCTH B
obmactu (QU3MKK HW aCTPOHOMHUHU, BBISBISATH MPOOJIEMBbI, CTaBUTh W
dbopmyIupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IJIAH PEHICHUS] PACUETHBIX U KAaU€CTBEHHBIX
3a/1a4, TUTAH BBITIOJTHEHUS TMPAKTUYECKOW pPaboOThl ¢ Y4ETOM MMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYalUsM;



pacmidpsTh paMKd ~ y4eOHOro TMpeaMeTra Ha  OCHOBE  JIMYHBIX
MIPEANOYTECHUM;

JieNaTh OCO3HAHHBIM BBIOOp, APryMEHTHpPOBaTh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHHUIO SPYAMIMUA B 00JIacTH
(¢U3MKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIH M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BIIQ/ICTh HAaBBIKAMHM TIO3HABATENIbHOM peduiekcuu KakK OCO3HaHUs
COBEPILAEMbIX JEHCTBUII M MBICIUTEIbHBIX IPOIECCOB, MX PE3YyJIbTAaTOB U
OCHOBaHMIA;

UCIIOJIb30BaTh MNPUEMBI pedieKcHH Il OLIEHKW CHUTyallud, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI U apryMEHTBhl JPYTrUX MpPU aHAJU3€ PE3yJIbTATOB
NEeSATENbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apryMEHTBhl JPYTrUX MpPU aHAJIU3€ PE3yJIbTaTOB
NEeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B nponecce 10CcTH)EHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPaMMBI
no Qusuke aJi1 YPOBHSI cpeAaHero oOmiero oOpa3oBaHUsS Yy OOyYaroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIEHBIN WHTEJUICKT, TIPEAOJIar Ao A
c(hOpMUPOBAHHOCT:
CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BHJETh HANpaBICHUS pa3BUTUS COOCTBEHHOMH
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKJIOYAIOWIEW CTPEMIICHHE K JOCTHKEHUIO LIENN
U yCIexy, ONTUMU3M, HHULIMATUBHOCTh, YMEHHUE JIEUCTBOBATH UCXO/s U3 CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh  AMOLIMOHAIBHOE
COCTOSIHMUE JpPYIMX, YUYWUTBIBaTh €ro TMpH OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO U COINEPEKUBAHUIO;

COLIMAIbHBIX ~ HABBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh  BBICTPAMBATH
OTHOUIEHUS C APYTUMH JIObMU, 3a00TUTHCA, MPOSBIIATh HHTEPEC U pa3peiiaTh
KOH(DJIUKTBHI.

HPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 10 kjiacce npeaMeTHbIC pe3ysibTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y OOYHAIOIIUXCS YMEHHUIA:



J€MOHCTPUPOBATh HA MPUMEPAX poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTUHBI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTHUH, B PAKTUYECKOU ESATENBHOCTH JIFOJECH;

YUUTHIBaTh TPAHULBI MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJICICH:
MarepuaibHas TOYKA, WHEpUUAIbHAs CUCTEMA OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UACAJBHBIM a3, MOJEIA CTPOEHHUS Ta30B, KUIAKOCTEH W TBEPABIX TEI,
TOYEYHBIN AIIEKTPUUECKUM 3aps/] MpU PEelICHUH PU3NIECKUX 3a/1a4;

pacrio3HaBath (U3MUYECKUe SIBICHUA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KMHETHUYECKOW TEOPHH CTPOECHHS
BEIIECTBA M  BJEKTPOJWHAMHMKH: PABHOMEPHOE H©  PaBHOYCKOPEHHOE
NPSAMOJIMHEMHOE JIBJKEHHE, CBOOOJHOE TMaJE€HUE TeJ, JABWKEHUE 10
OKPY>KHOCTH, HWHEpLHs, B3auMojeicTBue Tei, auddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE KUJIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MpPHU
HarpeBaHuM (OXJIAXIEHUH), TEIJIOBOE PABHOBECHUE, UCIIAPEHUE, KOHACHCALIMS,
[JIaBJICHUE, KPUCTAJUIM3alMsl, KHUIEHUE, BIIAXKHOCTh BO3JyXa, IOBBILICHUE
JABJIEHUSl Ta3a IpPH €ro HArpeBaHWUW B 3aKPBITOM COCYAE, CBSI3b MEXIY
napamMeTpaMl COCTOSIHMS Tra3a B  H30MpOLEccax, JJIEKTpU3alMs Tell,
B3aMMO/JICHCTBUE 3aPAIOB;

ONKCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIOIb3YSl (PU3NUECKUE BETUUNHBI:
KOOpJIMHATA, MYyTh, MEPEMEIIEHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITyJIbC ~ T€Ja, KUHETHUYECKas  DJHEeprusi, IOTEeHUUaJdbHas  JHEprus,
MeXaHuvecKkas padoTa, MEXaHWYEeCKas: MOIIHOCTh; MPU ONUCAHWUU IMPABUIIBHO
TPaKTOBaTh (PU3UUYECKUU CMBICI HCIOJIb3YEMBIX BEJIWYMH, UX O0O3HAUEHUS U
€AMHUIIbI, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY
C IPYTHUMH BEJIMYMHAMH;

OMKCHIBATh M3YYECHHbIE TEIUJIOBbIE CBOWCTBA TEJl W TEIUJIOBBIC SBIICHHUS,
UCTIONB3ysl (U3MYECKUE BEIMYMHBL: JIaBIIEHUE Tra3za, TeMIlepaTypa, CpeaHss
KHUHETHYEeCKas SHEPTHUsl Xa0THUYECKOTO JBUKEHUS MOJIEKYI,
CpEeIHEeKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprusi, pabotra raza, KOI(UIMEHT TMOJE3HOr0 JEUCTBUS TEMJIOBOTO
JBUTATENs; TPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3WYECKHUA CMBICT
UCIIOJIb3YEMbIX BEJIIMYMH, UX OOO3HAUYEHMS] WM €IMHHULBI, HAXOIUThb (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUMUHY C IPYTUMH BEJIMYMHAM;

ONKCHIBATH  M3YYECHHbIE  JJIEKTPUYECKHME CBOMCTBAa  BEIIECTBA H
AJIEKTPUUYECKUE SBJICHUS (TIPOLIECChI), HCMONB3YS (U3UYECKUE BEITUUYUHBI:
ANEKTPUYECKUH 3apsi, SNEKTPUUYECKOE T0JIe, HAPSKEHHOCTD TMOJIs1, HOTEHLIUAT,
Pa3HOCTh MOTEHLMAJIOB; MPH ONMUCAHWU NPaBUIBHO TPAKTOBATh (U3MUECKUI
CMBICJI HCTOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W E€IUHULbI; YKa3bIBATh
GopMynbl, CBS3BIBAIONIME JAHHYIO (PU3MYECKYI0 BEIUYMHY C JIPYTUMU
BEJMYMHAMU;

aHaNU3upoBaTh  (U3MYECKHME TMPOIECChl M  SBJICHUSA, HCHOJB3YS
¢u3nuecKre 3aKOHbl W MPUHIUIBL: 3aKOH BcemMupHoro tsarotenus, I, 11 u Il
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS MEXaHUYECKOW SHEpPruH, 3aKOH
COXpaHEHUs] UMITYJIbCA, TPUHIUI CYNEPHO3UIMU CUJI, TPUHIIUI PAaBHOIPaBUs
UHEPLHUAIbHBIX CHCTEM OTCYETA, MOJICKYJIAPHO-KUHETHUYECKYIO TEOPHIO
CTPOEHHUS BEUIECTBA, ra30BbIE 3aKOHBI, CBSI3b CPEIHEN KUHETUYECKOW SHEPIUU
TEIJIOBOTO JIBUKEHUS MOJEKYJl ¢ aOCOJIOTHOM TeMIepaTypoid, MEpBbIM 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAaHEHHMs DJIEKTPUUYECKOro 3apsana, 3akoH Kyiona,
IPU 3TOM PA3IMYaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MAaTEMaTUUYECKOE
BBIPAKEHUE U yCIIOBUA (TpaHUILIbl, 00JIaCTH) IPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE€ MPUHUUIIBI JIEUCTBHS MAIllMH, HOpHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh yCIOBUS UX 0€30MacHOr0 MCIMOJIb30BAHUS
B IIOBCEIHEBHOM JKU3HU;

BBITIOJHATh IKCHEPUMEHTHI 10 HUCCIECIOBAHUIO (U3MUYECKUX SIBICHUNA U
IIPOLIECCOB C MCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUM, MPU 3TOM
dbopmynupoBath TpoOieMy/3agady W THUIOTE3y YYeOHOTO HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOXKEHHOTO OOOPYIOBaHMs, MPOBOIUTH OMBIT U
(bopMyIMpPOBaTh BHIBOIHI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEIUYHH,
Opy 3TOM BBIOMPATh ONTHUMAJBHBIM CHOCOO HM3MEpPEeHHs M HUCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHMOCTH MEXIy (U3NYECKUMHU BEITUYMHAMU C
HCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHHI, TP ITOM KOHCTPYHPOBATH YCTAHOBKY,
(uKCHpOBaTh PE3YJIbTATHl MOJYYEHHON 3aBHCUMOCTH (DU3NYECKUX BEJIMYMH B
BHJI€ TaOJINIL U TPA(UKOB, A€NIaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

co0JiroaTh MpaBuUiia 0€30MacHOro TPy/la MpU MPOBEACHUN UCCIICIOBAHUI
B paMKax y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKON U MPOEKTHON
NEATEIBHOCTH  C  HCIOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOHMCTB U
1a00paTOPHOTO 000PYOBAHUS;

pemath pacu€THhIE 3aJayd C SBHO 33JaHHOW (PU3UYECKONW MOJEINbIO,
UCIIONb3ysl (PM3UYECKUE 3aKOHbl M NPHUHIMIBI, HA OCHOBE aHANM3a YCJIOBHS
3a/la4yu BbHIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACHATh (PU3NUYECKUE BEIUYUHBI U
(dopmynbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUETHl U OILICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOMN BEITMUNHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTUBOPEUYMBYIO LIETIOYKY PACCYKJIEHUU C OMOPOM HA M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

UCIIONIb30BaTh  MpPU  PEIIEHWHM  y4eOHbIX  3a7a4  COBPEMEHHBIE
MHDOpPMAIIMOHHBIE  TEXHOJIOTMM  JJIs  [IOMCKA, CTPYKTYPUPOBAHHS,
UHTEpPOpEeTallud W  TOPEACTaBlIeHUs y4eOHOM M Hay4YHO-TIOMYJISIPHON
uHpopManuy, TMONYYEeHHOM U3 PA3NUYHBIX HMCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOpPMaLIUIO;

NPUBOANTH MPUMEPHI BKIAJa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIEr0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3KKE B MOBCEIHEBHOM KU3HU
st obecrieueHuss 0e30macHOCTH  TIpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsl COXPAaHEHUS 3A0POBbS U COOIIOEHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOILEH CpeJie;

paboTaTth B TpYMNIE C BBIIOJIHEHUEM PA3JMYHBIX COLHUAJIBHBIX PpOJIEH,
IUTAaHUPOBATh PabOTy TPYIIbl, PAlUOHAIBHO pacHpenensitb OO0S3aHHOCTH U
IUIAHUPOBATh  JIESITEIbHOCTh B  HECTAHAAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OLICHMBATh  BKJaJ  KaXJOr0 U3 YYaCTHUKOB TpyHNbl B  pEIICHHE
paccMaTpuBaeMon MPOOJIEMBI.

K xoniy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON NIEATEIBLHOCTH JIFOJEH, LEIOCTHOCTh U €IUHCTBO
(du3HUecKoil KapTUHBI MUPA;



VYUTHIBATh TPAHWIBl TPUMEHEHHUS H3YyYCHHBIX (DU3NYECKUX MOJEIICH:
TOYCYHBIA DJICKTPUUYECKUN 3apsil, Jyd CBETa, TOYEYHBIM HCTOYHHK CBETA,
A/lepHasl MOJENb aTOMa, HYKJIOHHAs MOJElIb aTOMHOIO SiApa MHpPU pPELICHUU
duznyeckux 3amay;

pacrio3HaBath (U3MUYECKUe SIBJICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJAMHAMUKH W KBAaHTOBOW (U3UKH: DIIEKTpUYECKas
MIPOBOJIMMOCTB, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEWCTBHS TOKA,
B3aMMOJICUCTBUE  MArHUTOB, JJICKTPOMArHUTHAs  WHIAYKLHS, JICUCTBUE
MarHUTHOTO TMOJiA Ha MPOBOJHUK C TOKOM U JBIKYUIUHCS 3aps,
ANIEKTPOMATHUTHBIE KOJIEOAHUS M BOJIHBI, MPSMOJMHENHOE PACHpOCTPaHEHHUE
CBETa, OTPAKCHHE, MpeToOMIICHHEe, HHTepdepeHIns, TU(PPaKIUI U TOIIPU3AIIHS
CBeTa, aucnepcus cBeta, hoTodnekrpudeckuii 3hdext (hotodrddekr), cBeToBOE
JABJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CIEKTpa aromMa BOJOpPOAa,
€CTECTBEHHAs U UCKYCCTBEHHAs paluOaKTUBHOCTb;

OTUCHIBATh U3yUYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUECKUE, MAaTHUTHBIE,
ONTHYECKHE, DJIEKTPUYECKYI0  MPOBOJAMMOCTb  PA3JMYHBIX  Cpel) H
AJIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI), UCMONB3YS (PU3MUYECKUE BEITUUYUHBI:
ANEKTPUYECKUH 3aps]l, CUJIa TOKA, FJIEKTPUUECKOE HANPSHKEHHE, SJIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUHMAJIOB, 3JIEKTPOABWXKYIIAs cuja, padoTa
TOKa, WHAYKIMS MAarHuTHOTO Tojis, cuina Awmmnepa, cuna JlopeHia,
WHJYKTUBHOCTh KAaTYIIKUA, SHEPTUSl JJIEKTPUUYECKOTO W MATHUTHOTO TIOJIEH,
MEpPUOJI U YacToTa KojeOaHuil B KoueOaTeIbHOM KOHTYpE, 3aps] U cuja TOKa B
Ipolecce TapMOHMYECKHUX  OBJEKTPOMArHUTHBIX  KoJjiebaHuil, (okycHoe
pacCTOSIHUE U ONTUYECKas CUJIa JIMH3bI, IPU ONMKUCAHUU MPaBUILHO TPAKTOBATh
(UBUYECKUI CMBICT HMCIOJIb3YEMbIX BEIUYWH, UX OOO3HAUYCHUS U €JIUHMUIIBI,
yKa3blBaTh (HOPMYJIbI, CBS3BIBAIOLUIME JAaHHYI0 (DU3UYECKYI0 BEJIMYHUHY C
JIPYTUMU BEJTMYUHAMH,

OTNUCHIBATh H3YUYCHHbIC KBAHTOBBIC SIBIICHUS M MPOIECCHI, MCIOJIb3Ys
dbu3uYecKre BETUYUHBI: CKOPOCTh AJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIUs U MUMMYJbC (POTOHA, MEPUOJ TOJIypachana, dHEPrus
CBSI3U aTOMHBIX SIJIep, NMPU OMHCAHWU MPABWIHHO TPAKTOBATH (PUIMYECKUM
CMBICTT HCIOJb3YEMbIX BEJIMYMH, UX OOO3HAYCHUS W EIUHUIIBI, YKa3bIBaTh
bopMyIibl, CBS3BIBAIOIIME JIAHHYI) (U3UYECKYIO BEJIMYMHY C JAPYTUMH
BEJIMYMHAMM, BEIYUCIISITh 3HaAUCHUE (PU3UUECKON BEJIMUUHBI;

aHaNU3upoBaTh  (U3UYECKHME TMPOLECChl M  SBJICHUSA, MCHOJB3YS
(u3nuecKre 3aKOHbl U MPUHUUIIBL 3aK0OH OMa, 3aKOHBI MOCIEA0BATENBHOTO U
MapajyieIbHOTO COEAUHEHUsI NPOBOAHUKOB, 3akoH Jlxoynsa—JleHua, 3akoH
AJIEKTPOMAarHUTHOM MHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO pacnpoCTpaHEHUS
CBETa, 3aKOHbl OTPAKEHHUS CBETAa, 3aKOHbI IMPEJIOMIICHUS CBETa, yYpaBHEHHE
OiinmrenHa st GoTorddexTa, 3aKOH COXPAHEHHS JHEPTUH, 3aKOH COXPaHECHUS
UMITYJIbCA, 3aKOH COXPAaHEHHUsS JJIEKTPUUYECKOro 3apsija, 3aKOH COXPaHEHUS
MacCOBOTO YHCIIA, MOCTYJaThl bopa, 3aKOH pajiMOaKTUBHOTO pacnajia, Mpu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHA, €ro MaTeMaTUYeCKoe
BBIPAKEHUE U yCIIOBUA (TpaHULIbl, 00JIaCTH) IPUMEHUMOCTH;

OTpENENATh HaNpaBJICHUWE BEKTOpAa HWHIYKIIMM MAarHUTHOTO  IOJIs
MPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U cuiibl JIopeHia;

CTPOUTh M OMHUCHIBATH M300pa)K€HUE, CO3/1aBaEMOE€ IJIOCKUM 3E€pKajoM,
TOHKOM JINH301;

BBITIOJTHATh JKCIIEPUMEHTBI MO MCCJIEAOBAaHUIO (DU3WYECKUX SIBICHUM U
IPOLIECCOB C MCHOJB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUI: MPU 3TOM
dbopmynupoBatk MpodiieMy/3aadyy W TUIOTE3y Y4YEOHOTO SKCIIEpUMEHTAa,



coOupaTh YCTAaHOBKY M3 MPEIJIOXKEHHOTO OOOPYIOBaHMs, MPOBOIUTEH OMBIT U
(bopMyIMpPOBaTh BHIBOIHI;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHBIE M3MEPEHHsI (PU3NYECKUX BEITUYMH,
IIpM 3TOM BBIOMPATh ONTUMAIBHBIA CHOCOO HM3MEPEHUS M HCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

HCCJIEIOBaTh 3aBUCUMOCTH (PU3UYECKMX BEIUYMH C HCIOJIb30BaHUEM
OpSIMBIX HM3MEPEHUI: MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DPUKCHUpPOBATH
PE3yNbTaThl OJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEMYMH B BUJE TAOJHUIl U
rpaduKoB, JenaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIICOBAHMUS,

co0MroAaTh MmpaBmiia OE30MacHOTO TPyia IPU MPOBEACHUHN HCCIEI0BaHUN
B paMKax y4eOHOIO 3KCIEPHUMEHTa, Y4EOHO-HCCIIEOBATENbCKON U MPOEKTHON
NEATEIBHOCTH  C  HCIOJB30BAHMEM  H3MEPHUTENIBHBIX  YCTPOHMCTB U
1a00paTOPHOTO 000PYOBAHUS;

pemiath pacu€THhIE 3aJayd C SBHO 33JaHHOW (PU3NYECKOH MOJEINbIO,
UCIIONb3Ysl (PM3MUECKUE 3aKOHbl M NPHUHIMIBI, HA OCHOBE aHAJM3a YCJIOBHS
3a/1la4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U
(dopMynbl, HEOOXOIUMBIE ISl €€ pEelIeHUs, TPOBOJUTh PACUEThl U OLIEHUBATH
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITMYNHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYKIEHUM C ONMOPOM HAa M3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIOJIb30BaTh  MpPU  pEIIEHWH  y4eOHBIX  33Ja4  COBPEMEHHBIE
MHQOpMAMOHHBIE  TEXHOJOTMH  JJIl  [OMCKa,  CTPYKTYpHUPOBaHUS,
MHTEpPOpETallud W  TOPEACTaBICHHd y4eOHOM M HAay4YHO-TIOMYJISIPHON
uH(popManuy, TMONYYEHHOM U3 Ppa3NUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOpPMALIUIO;

OOBACHATh TPUHIUIBI JACHCTBUS MAalllMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3idyaTh YCJIOBHS HX 0€30MaCHOTO  HCIOJb30BaHUA B
MOBCEHEBHOM JKH3HM;

NPUBOANTH MPUMEPHI BKIAJAa POCCHUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXkKAIOIIETO MUPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3UKE B OBCEAHEBHOM KU3HU
st obecrieueHus 0e30macHOCTH TIpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsl COXPAaHEHUS 30POBbsl U COOIMIOEHUS HOPM
AKOJIOTUYECKOTO NOBEACHUS B OKPYXAIOLLEH Cpeae;

paboTarth B TpYIIE C BBITOJIHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbl, PALUOHAIBHO pacHpenensiTb OO0S3aHHOCTH H
IUIAHUPOBATh  JIESITEIbHOCTh B  HECTAHAAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OLICHMBATh  BKJIaJ  KaXJOr0 U3 YYaCTHUKOB TpyNObl B  pEUICHUE
paccMaTpuBaeMoun poOJIEMBL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue KoumnuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypchbl
NporpaMmel padoThI padoThI
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSL
11 ®usrka 1 METOBI 5 bubmuoreka [JOK
' HAy4YHOTO MO3HAHMS https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
HHeMatiia > https://m.edsoo0.ru/7f41bf72
but6mmoreka [IOK
22 Huriamika ! https://m.edso0.ru/7f41bf72
3aKOHBI
23 COXPAHCHIS B 6 1 1 bubnnoreka [JOK
' P https://m.edso0.ru/7f41bf72
MEXaHHUKE
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHoBBI
31 MOJIEKYJISIPHO- 9 1 bu6bnuoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

Teopuun



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

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOANHAMUKI https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BentectBa. Pa3oBbie https://m.edso00.ru/7f41bf72
IEPEXOJIBI
Uroro no pazueny 24

Paznea 4. 3JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocrosiHHBIM
42 JJIEKTPUYECKHUM TOK. 12 bubnuorexa [JOK
' Toxku B pa3IuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I1O0 68

[TPOT'PAMME



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

11 KITACC

HauMeHOBaHHE KoauyecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
nporpamMmbl padoThI padoTshI
Paznen 1. JIEKTPOJIUHAMMUKA
MarsauTtHoe I10JI€e. Bu6 110K
HOJINOTEKA
11 ICKTPOMATHUTHAA 1 1 3 https://m.edsoo.ru/7f41c97¢c
WHTYKIAS
Wroro no pasaeny 11
Pasznea 2. KOJIEBAHUSI U BOJIHbI
MexaHu4yecKue 1
2.1 DJIEKTPOMArHUTHBIE 9 1 bubnnorexa LIOK
' P https://m.edso00.ru/7f41c97c
KOJIeOaHus
MexaHu4yecKue 1
2.2 DJIEKTPOMArHUTHEIE 5 1 bubnnorexa LIOK
' p https://m.edso00.ru/7f41c97c
BOJIHBI
bu6nuorexa [IOK
2.
3 Onrua 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOpPUH

OTHOCHUTCIIBHOCTHU

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c



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

Hroro no pazgeny 4
Pasnen 4. KBAHTOBAS ®U3UKA
41 DJeMEeHThI KBAaHTOBOU 6 bubnunoreka LIOK
' ONTHKHU https://m.edsoo.ru/7f41c97¢c
bu6nunoreka LIOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO 5 https://m.edsoo.ru/7f41c97c
Wroro no pasaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

DeMEHTBl aCTPOHOMUU

bubmuorexa [JOK

1
> U acTpou3uKu ! 1 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7
Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE
6.1 Oo6o61maro1iee 4 bu6nuorexa [IOK
' MIOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68 4

YACOB I10 [TIPOI'PAMME



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