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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpeAHEro o0Imero odpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON mporpammel, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
(benepanbHOi palGoueil HporpamMMbl BOCIHUTaHMS M KOHLENUMM IpenojaBaHus Yy4eOHOro
npenvera «®u3ukay B o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  Denepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanuie mporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10-11 kmaccoB nmpu o0ydenun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOIO noaxoaa. [lporpaMma no ¢usuke cooTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPYEeMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOY4eHHs, a TaKKe YUYMTHIBAET HEOOXOAMMOCTb pealu3alid MEXIPEIMETHbIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero oOpa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METAlPEIMETHbIE, MpPEIMETHbIE (HA
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3UKU HAa 0a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUYEHUs;

e cojepxaHue yyeOHoro nmpeamera «Pu3nkay 1o rogam o0yyeHus..

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yUEOHOr0
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IIPEIMETOB, MIOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XUMHUeH, ouosorueit, pusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHHE U aKTUBHOE
IpPUMEHEHHE (PU3NYECKUX 3HAHUN ONpENeNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyY€HHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaronmxcs, B GOpMUpOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUN UMHU Y4EOHBIX HCCIIEI0BaHUM.

B ocHOBY Kypca ¢u3uku JUIist ypOBHS CpeHero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SIBJISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pas3fesioB (PM3HMKH, BKIIOYAET KAaK BOIPOCHI KJIACCHUYECKOH, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3ukyu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpPMHpPOBAHHE IPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELUIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanojaraeT UCMojb30BaHUE T'yMaHUTapHOTO
noTeHuuana (U3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU POOIEeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs TOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MpoOIeM pallMOHAIBHOTO IPUPOJIONIONIB30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((GOpMUPOBAHUE TMPEACTABICHUN O CTPYKTYpe MOCTPOEHUs
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¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-1eTeTbHOCTHBIN MOX0/] B Kypce (DU3MKU pealn3yeTcs MPEexIe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JEeSATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboOT, KOTOpbIE B MporpaMme Mo (PU3UKEe OOBEIUHEHBI B OOMIMIA CIIMCOK
YUEHHUECKUX IPAKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIabOpaTOpHBIX padoT,
OPOBOIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMH O0pa3oBaTeIbHOIO
npolecca UCXO0s U3 0COOEHHOCTEH IUIaHUPOBAHUS U OCHalleHUs kabuHeTta ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHue yAenseTcs pelIeHUI0 pacu€THBIX U KadecTBEHHbIX 3a1ad. Ilpu sTtom
JUIsL pacu€THBIX 337124 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJaHHON (PU3NYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOr0 pasfela
Kypca, Tak U UHTErpupys 3HaAHUS U3 pa3HbIX pa3ziesnoB. i1 KaueCTBEHHBIX 3ajjad PUOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKarolIe >KU3HHU, TpeOyromue BbIOOpa (PU3MUECKOW MOJCIH Ml CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBuum c¢ TpeboBanusimu  PI'OC COO Kk MarepHalbHO-TEXHHUYECKOMY
obecrnieyeHn0 yyeOHOro mporiecca 0a30Bbli ypOBeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX MPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAY4YHOro 1ukia. B xabunere
($U3HUKH T0JKHO OBITH HEOOXOUMOE J1a00paTOPHOE 00OPYAOBAHUE I BBHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3MKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyIoBaHue.
JleMoHCTpauoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IPHUHLUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTH M 00€CnedMnBaeT MOCTAHOBKY MEPEUYHMCIEHHBIX B Iporpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpYyAOBaHUE AJS YYEHMUYECKUX IMPaKTHUECKUX paboT ¢GopmupyeTrcs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuMBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX W LU(POBBIX NMPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 001IIEM 00pa30BAHUU SBIISIOTCS:
e (dopMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCAd K HAyYHOMY H3YYEHUIO
IPUPO/IbI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJ€ TMO3HaHud U (opMHUpOBaHUE
HCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4EHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI OOBACHATH SIBJICHHS C UCIIOJIb30BaHNEM (DU3UYECKUX 3HAHUN U
HaYYHBIX J0Ka3aTeJIbCTB;

e (QopmupoBaHuE NPEICTABICHUNA O poiH (PU3MKU IJi1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHnne STUX Lenel oOecrneyrBaeTcsl pelIeHHeM CIAYIOMIMX 3ajJad B Ipolecce
M3y4deHus Kypca (U3NKN Ha YPOBHE CPETHETO 00IIEero 0opa3oBaHusI:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJEKTPOAUHAMHUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHuE YMEHHIl MPUMEHITh TEOPETUYECKHE 3HAHUA I OODBICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIOCOOOB pELIECHUS Ppa3IUYHbIX 3aJa4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIeJIbIO, 3aJla4, MOJPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3AaHue (PU3UUECKOU
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e MnoHuUMaHUe (U3NYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

® OBJIQJICHWE METOJaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M MPOBEIACHUS (PU3UUECKUX
OKCIEPUMEHTOB, aHalW3a ©  HUHTEpOpeTandd  HH(pOpManuu,  OIpeaesIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTarTa;

® CO3/1aHUE YCIIOBHUH JJISl Pa3BUTHs YMEHUI MPOEKTHO-UCCIIEAOBATEIBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha uzyuenmne ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE CpEIHEro o01iero o0pa3oBaHUs B

yuebHoM mimaHe MBOY COII Ne30 orBogutcst 136 uvacos: B 10 xinacce — 68 vacoB (2 yaca B
Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZCIIO).

COJAEP/KAHUE OBYYEHUA

10 KJIACC
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS
®uznka — Hayka o npupoge. Hayunesle MeToabl MO3HaHUS OKpysKaroumero mupa. Poib
AKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE MO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (GU3NYECKUX SBICHUNA M mporieccoB. Hayunbie rumores3sl. Ou3ndeckne
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.
Pone u mecto ¢u3uku B (QOpMHpPOBAHMH COBPEMEHHOH Hay4yHOM KapTHHBI MHpa, B
MIPaKTHUYECKON NEATEIbHOCTH JIFOJIEH.
Jlemoncmpayuu
AHasiorossle ¥ IU(GPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBmwkeHHE. OTHOCHUTENBHOCTh MeXaHWdeckoro nBikeHus. Cucrema
orcué€ra. Tpaekropus.

[lepemernienue, CKOpOCTh (CpemHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOW TOYKH, X MPOCKIMH Ha OCH CHCTEMBI KoOpauHAT. CIOoKEHUE TIepeMEeNICHUH 1
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsSMONIMHEHHOe NnBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TIyTH M IMIEPEMEIICHHUS MaTePHATHLHOW TOYKH OT BPEMEHHU.

CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TIaICHMUS.

KpuBonuneitnoe paBmkeHue. JIBKEHHWE MaTepUaTbHOW TOYKM TO OKPYKHOCTH C
MOCTOSIHHOM 1O MOAYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas ckopocTh. llepuon u
yacToTa oOpameHus. LleHTpocTpeMHuTEeNbHOE YCKOPEHHE.



TexHudyeckne yCTpOWCTBA M MPAKTHYECKOE IPUMEHEHHE: CHUIOMETp, JABUKECHUE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.
Llemoncmpayuu
Mopeinb cucteMbl 0TCUETA, MILTIOCTPALIAS. KHHEMAaTUYECKUX XAPAKTEPUCTHUK JBUKECHUSI.
[TpeoOpa3zoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.
ITanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.
Habmionenue nBmxeHus Tena, OpOoIeHHOTro O] YTIOM K TOPU30HTY U TOPU30HTAIBHO.
H3mepenne yckopeHus CBOOOAHOIO MaJACHHUS.
HamnpaBneHnue CKkOpocTy Mpu ABUKEHUU IO OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3yueHnne HepaBHOMEPHOIO IBUKEHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.
HccnenoBanue  COOTHOLIGHMSI — MEXIYy — MOYTSAMHM,  [POHJACHHBIMM  TEJIOM  3a
MOCJIE/IOBATEIbHbIE PAaBHBIE IIPOMEKYTKH BpPEMEHHM IIPU PABHOYCKOPEHHOM JIBHJKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.
N3yuyenune ABMKEHUS MIAPUKA B BA3KOU KUIKOCTH.
W3ydeHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa
ITpunnun otHocutensHOCTH ["annies. [lepBoiit 3akoH HeroToHa. IHepLunanbHble CUCTEMBI
oTCcY€Ta.
Macca Ttena. Cuna. IlpuHnun cynepno3uuuu cui. Btopoit 3akon HeroTona s
MartepuanbHOU Touku. Tperuii 3akoH HproTOHA 111 MaTepuanbHbIX TOYEK.
3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena.
Tpenue. Bunbl Tpenust (mokosi, ckoibxeHus, kaueHus). Cuna tpenusa. Cyxoe TpeHHUe.
Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokos. Koaddumment tpenus. Cuna conpoTuBIeHUS
IIPU JIBUKEHHUU TENa B KUAKOCTU WU rase.
[ToctynarensHO€e 1 BpallaTelnbHOE ABM)KEHNUE a0COIIOTHO TBEPIOTO TENa.
MOMEHT cuiIbl OTHOCUTENBHO Ocu BpameHus. llmedo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIA.
TexHuueckue YCTpPOHCTBA M MPaKTUYECKOE NPUMEHEHUE: MOJIIUIHUKY, JIBUKEHHE
MCKYCCTBEHHBIX CITyTHHKOB.
Llemoncmpayuu
SIBiEHNE NHEPLMH.
CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.
Bropoii 3akon HeroToHa.
N3mepenue cuil.
CrnoxeHue cuil.
3aBUCHUMOCTh CHJIbI YIPYTOCTH OT Ae(pOopMaIiui.
HesecomocTs. Bec Tena nmpu ycKOpeHHOM MOIBEME U MTAJICHUU.
CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.
VYcnosus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
W3ydenue ABM>keHUs OpycKa 10 HaKJIOHHOW TJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.
HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.



Tema 3. 3aKoHbl COXpaAHEHUs 8 MEXAHUKE

NMnynbsc MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepUAIbHBIX TOYEK. MIMIynbe cuiibl 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHECHHS UMITyJbca. PeakTUBHOE IBUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunernyeckasi sHeprusi MatepuaibHOM TOYKH. TeopemMa 00 HM3MEHEHMHM KUHETHYECKOU
SHEPTUH.

[TorennmanbHas sHeprus. IloTeHnManbHas SHEPTUS YIPYTO Ae()OPMUPOBAHHOMN NMPYKUHBI.
[ToreHuuanbHas 3HEPTUs Tea BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHuuanbHble M HEMOTEHIMAbHBIE CUJIbl. CBS3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCcTpOMCTBAa U NMPAKTHYECKOE NMPUMEHEHHE: BOJAOMET, KOINEP, MPYKUHHBII
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne aOCONIOTHO HEYNPYroro ynaapa ¢ TMOMOIIBIO JABYX OJWHAKOBBIX HUTSIHBIX
MasTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C W3MEHEHHEM MEXaHUYECKOW JHEepruM Tela Ha
MIpUMEpPE PACTHKEHUS PE3MHOBOTO JKI'yTa.

Pasnen 3. Mosexkyasipaast pu3uka u TepMOAUHAMHKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX OMBITHOE 000CHOBAHHE.
BbpoynoBckoe nBmwxkenue. Quddysus. Xapakrtep HABIKEHHS UM B3aUMOJEHCTBUSI YaCTHII
BelecTBa. MoJiend CTpOEHHs Ta30B, >KUIKOCTEH M TBEPIABIX Tel M OOBACHEHHE CBOWCTB
BEIECTBA Ha OCHOBE JTHUX Mozeneil. Macca m pasmepbsl Moiekyn. KommdecTBo BelecTsa.
[TocrossuHast ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Monenps upeansHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUYECKON TEOpHUHU
uaeanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa cpeiHel KHHETHYECKOM »Hepruu
TEIJIOBOTO JBW>KeHMs dactul rasa. [llkama temneparyp KensBuHa. ['a3oBble  3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompoiiecchl B uMaeanbHOM Ta3e C
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npezcTaBieHne U30MPOLECCOB: H30TepMa,
u30xo0pa, nzobapa.

TexHu4YecKne yCTpoMCTBA U TPAKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLINE JHUCKPETHOE CTPOCHME BellecTBa, (oTorpaduu MOJIEKYI
OpPraHMYECKUX COECTUHEHUM.

OnpIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JTBHYKEHUS.

Mogens onbrta HltepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mopenb, HUTFOCTPUPYIOIIAs IPUPOAY JABIEHUS ra3a Ha CTEHKHU COCYAA.



OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul

OnpeneneHnne MacChl BO3/yXa B KIACCHOW KOMHATE€ Ha OCHOBE HM3MEpEHHU 00BEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypPhl BO3AYyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXKy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoauHaMuueckas cucTteMa. BHYTpEHHsS 3HEprus TEPMOIMHAMUYECKOM CHUCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U padota. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJCAIBHOrO raza. Buael Teruionepenadn: TeIIONPOBOAHOCTh, KOHBEKIUS, H3IyYCHHE. Y IeIbHas
TEIUIOEMKOCTB BellecTBa. Kon4yecTBoO TEIIOTH! IPU TEIUIONEPEIAUE.

[Tonsstue 00 ammabatHoM mporecce. IlepBbiii 3akoH TepMomuHamuku. lIpumenenue
IEpBOro 3aKOHA TEPMOJMHAMUKHU K U3ompoueccaM. I'paduyeckas natepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOGpatuMocTh NpoLeccoB B PUPOJE.

TemoBele MamuHbl. [IpuHIMIBL AeiCTBUS TEMIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TeroBeIX MamuHax. Koadduument nonesnoro aeiictusi teruioBoid Mammubl. Lukn KapHo n
ero Ko3((UIHMEHT MOJE3HOI0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHnueckue yCTpoMCTBa M IPAKTUYECKOE IPUMEHEHHME: JBUIaTElb BHYTPEHHEIO
CropaHusi, OBITOBOI XOJOIMILHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH HSHEpPIUM Tejla IPU COBEPIIEHUH pPabOThI: BBUIET HPOOKHU U3
OyTBUIKM IOJl JEHCTBHEM C)KaTOr'o BO3/yXa, HarpeBaHue s(upa B JAaTyHHOU TpyOke myTém
TpeHus (BUICOAEMOHCTpAINSA).

W3meHeHne BHYTpeHHEH 3Hepruu (TeMiepaTypsl) Tejla Ipu TeIionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO31yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsi BHYTPEHHETO CrOpPaHuUsl, pEaKTUBHOI'O IBUraTesl.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3mepenne yaenbHOU TeITOEMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u KkoHaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHAs U
OTHOCHUTEJIbHAS BIIAXXHOCTH BO31yxa. HacklmeHHbIN nap. Y aenpHas TErioTa napooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUS OT JJaBJICHMS.

Tsépnoe teno. Kpucrannnueckue u amopgHsbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAIJIOB.
Kunnkne xpucramnel. CoBpeMeHHble Marepuaibl. llnaBnenue m kpucramnumsauus. YelbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHnueckue ycTpolCTBa W IPAKTUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpDUMETP, TEXHOJOTMU  IOJIyYEHHs COBPEMEHHBIX MAaTEpHUajoB, B TOM  4YHCIE
HAaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1APOB.

Kunenne npyu NoHW>KEHHOM JIaBJICHHH.

CrocoOb1 U3MEpeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBI€HUS KPUCTAITIMYECKOTO BEIIECTBA.

JleMoHcTpanust KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

H3mepeHne OTHOCUTENbHON BIaKHOCTH BO3IyXa.



Pasnen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

OneKkTpuzanusi Tell. OJIEKTpUYECKU 3apan. J(Ba BHIa 3JIEKTPUYECKUX 3apsiiOB.
[IpoBOIHUKY, TUBTIEKTPUKH U ITOTYIPOBOJIHHUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

BszaumoneiictBue 3apsimoB.  3akoH  Kynona. TodeuHslii  3neKTpUyecKud — 3apsii.
Onekrpuueckoe nose. HanpsokéHHocTh anexTpuueckoro nois. IlpuHnun cynepnosunuu
3JIEKTPUYECKUX NOJIeH. JINHNY HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocrarmyeckoro mods. Ilorenuman. Pa3HOCTH NOTEHIUANOB.
[IpoBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM TToJie. JluanekTpuieckasi IpOHHUIIAEMOCTb.

OnektpoéMkoctb. Konpencarop. DJeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHu4eckne yCTpoMCTBA M MPAKTHUYECKOE NPUMEHEHHUE: 3IIEKTPOCKOII, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpPOB, KOHAEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO M MPUHITUT ICHUCTBUS JIIEKTPOMETPA.

BzaumopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DJIeKTpOCTaTUYECKas 3allMTa.

JIMdIeKTPUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIAAM  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toxu 6 paznuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUS CYHIECTBOBAHHUS JIEKTPUUECKOTO TOKa. VICTOYHMKH TOKa.
Cwita Toka. [ToCTOSTHHBIN TOK.

Hanpsokenue. 3akon Oma /17151 ygacTka LIETH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nensHoe COMPOTUBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapayielibHOE, CMENIAHHOE COEUHEHNE TPOBOIHUKOB.

Pabota anekTpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTD 37E€KTPUIECKOTO TOKa.

DONeKTpOABMKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma aist
MOJTHOM (3aMKHYTOI) 3NieKTprudeckoii renu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPJBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TpPUMECHass MPOBOAMMOCTh MOIYIPOBOTHUKOB.
CaoticTBa p—Nn-nepexoaa. [lonynpoBoJHUKOBBIE TPHOOPEI.

DONeKTpUYecKUii TOK B pacTBOpax M paciulaBax A3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
JIUccolanus. JNEKTPOIU3.

DNeKTpUUYECKHil TOK B Tazax. CaMOCTOSTENbHBIMA M HECAMOCTOSITENIbHBIN pa3psan. MomaHus.
I1na3ma.



TexHHueckne yCTpOCTBA M IPAKTHYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpsl, TEPMOMETP COMPOTHUBICHUSA, BAaKyyMHBIH AWOJ, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
IIOJIyIIPOBOJHUKOBBINM MO/, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuiibl TOKa U HaIIPSKEHHUS.

3aBUCUMOCTb CONPOTHUBIEHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
IIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMemaHHOe COeJMHEHUE IPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOoABMKYLIEH cuibl. KOpOoTKOEe 3aMbIKaHHE TajlbBAHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTHUBIICHUS.

3aBUCUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTb BO3AYyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3y4eHne CMEIIaHHOTO COEUHEHMS] PE3UCTOPOB.

W3mepeHue  AJEKTPOABMIKYIEH CHUJIbl  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIPOTUBIICHUS.

HaGnronenue snexrpoinusa.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocCylecTBISETCS € Y4ETOM
COJIEp)KaTeNNbHBIX MEXIIPEJIMETHBIX CBA3€H C KypcamMu MaTeéMaTWKH, OWOJIOTMH, XHMMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
sBIICHUE, Hay4YHBIA (akT, rumore3a, (Qu3uveckas BeEIMYWHA, 3aKOH, TEOPHsl, HAOIIOJCHHE,
HKCIEPUMEHT, MOJIEIUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢yHkuus, mnapabona,
runep0oia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX NPOEKLUMU Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, ocMOC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DJICKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XUAKOCTEH U Ta30B, JJIEKTPUUYECKUE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHUECKAs JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeodpazoBaHue IBUKEHUI C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIMIIHUKY, HCIIOJIIb30BAHUE 3aKOHA COXPAaHEHUS HMIyJbCa B TEXHHKE (pakera,
BOJOMET M JIpyrue), JBUraTellb BHYTPEHHETrO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyYE€HUSI COBPEMEHHBIX MAaTEpPHAJIOB, B TOM UHCIIE
HAaHOMATepHalioB, M  HAHOTEXHOJOTHH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, dJIEKTpOHArpeBaTeibHble NPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.
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Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUUSA

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe mMoJe.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cynieprnio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKIMY. KapTiHa TMHUM MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1o0Jie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMU MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O NPOBOJAHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna Jlopenma, €€ MoIyinb MW HampaplieHHE. JIBUKeHHE 3apsyKEHHOW 4YacTHIlbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne aeKTpOMarHuTHOM uHAYKIMHM. [IOTOK BeKTOpa MarHUTHOW HHIYKLUU.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON MHAyKuu dapanes.

BuxpeBoe siekTpuueckoe Moje. DNEKTPOABMXKYIIAas cuila WHAYKIUMU B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTG. SIBI€HME CAMOMHIYKIIUHU. DJIEKTPOIBUKYILAsl CHJIa CAMOMHTYKIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMAarHUTHOE IOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUThl, AJIEKTPOJIBUraTelNb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I10JIEM.

JIMHUM UHIYKIIUKM MarHUTHOTO TIOJISL.

B3aumopeicTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABHKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
MOTOKA.

SIBrieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

M3y4eHre MarHUTHOT'O TIOJIS KaTYIIKH C TOKOM.

HccnenoBanue qeiCTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

Pa3nen 5. Kosiebanusi M BOJIHBI
Tema 1. Mexanuueckue u I1eKmpomMazcHumHbvle K01e0anus
Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue KojeOanusa. [apmonuueckue
konebanus. Ilepwon, dacrora, ammautyga u (asa konebanuil. I[lpyXMHHBII MasTHUK.
MaremaTrueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHUX Kolebanuid. [IpeBpaimieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.
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Kone6arenbHplii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B HUACATBHOM
KOJIeOATEIbHOM KOHType. AHAJIOTHsl MEXIYy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxarolmux KojeOaHUsAX. BbIHYy)XeHHblE MeXaHHUYECKHE KOJeOaHus.
Pe3onanc. BeinyXa€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIIIUTYIHOE U IEHCTBYIOLICE 3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancopmarop. I[IpomsBoactBo, nepepaya W NOTPeOJIEHUE 3IEKTPUUECKOW SHEPIUU.
OKOJIOTUYECKME PUCKH IpU IPOU3BOJCTBE AIeKTpo3Hepruu. KynbTypa wucnonab3oBaHus
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpOCTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TEHEPaTOp IEPEMEHHOI0 TOKA, JINHUU JIEKTPOIIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojiedaTeabHOM cUCTEMbI (IPY>KUHHBIA UIIM MaTeMaTHYECKUN
MasITHHK).

Habmroienue 3aTyxaronmx KoiaeOaHuil.

HccnenoBaHue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

HabGmonenue pezonanca.

CB00OOAHBIE IEKTPOMArHUTHbBIE KOJIEOaHMs.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HAalpsDKEHMsT OT BPEMEHM) s
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Mogenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hccnenoanue 3aBUCMMOCTH NEPUOa MAJIBIX KOJieOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBanne IEpEMEHHOIO TOKa B ILENM W3 IOCJIEJOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpaneHus. [lepuon. CkopocTh pacipocTpaHeHus
U JuMHa BojHbl. [lomepeuHsle M MpojoJibHbIE BOJIHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHrtaius BekTopoB E, B, V B asnekrpoMarauTHoi BoisHe. CBOMCTBa 3JI€KTPOMAarHUTHBIX
BOJIH: OTpa)X€HHe, IpejoMIIeHue, TMoispu3zanus, Audpakuus, uHTtepdepeHuus. CKOpoCTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIIMIIBI paanOCBA3U U TeneBuaAeHUA. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKArOIIeH Cpeibl.

TexHuueckue ycTpoicTBa M INPaKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

11



Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

HaOnronenue oTpaxeHus U MpeJoMIICHNs MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunn u Audpakiuuy MEXaHH4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGumoneHne cBsI3M I'POMKOCTM 3BYKa M BBICOTHI TOHa C aMIUIUTYIOH M YacTOTOM
KoJie0aHui.

HccnenoBaHue  CBOWCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPaXKCHUE, IPEIOMIICHHUE,
noJsipu3aus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeiiHoe pacpocTpaHeHHe CBETa B OAHOPOIHOM cperie.
JIyd cBeta. ToyeuHbIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne M300pakeHUl B IJIOCKOM
3epKae.

[Ipenomnenue cBeta. 3akOHbI IpeIOMJIECHUS cBeTa. AOCOJIOTHBIA IOKa3aTellb
npeiomienus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroa IMOJHOTO BHYTPEHHErO
OTpaKEHHUS.

Hucnepcus csera. CioxxHbIl cocTaB O6enoro ceera. LBer.

CoOuparomue M pacceuBarolue JHUH3bl. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKas cuiia TOHKOHM JuH3bL. [locTpoenune nzodpakeHuil B cOOMpArOIUX U pacCEUBAIOIINX
nuH3ax. QopMyIia TOHKOM JIMH3BIL. Y BEJIMYECHUE, TaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJII01EHUST MAKCUMYMOB U MUHUMYMOB B UHTEp()EPEHLIMOHHON KapTUHE OT JIBYX CUH(pA3HBIX
KOT'€pEHTHBIX HCTOUHUKOB.

Hudpaxkmus cBera. J[udpakuumonnas pemérka. YcioBue HaOMIOAEHUS TUIaBHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammnapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTHKA, JUpaKIMOHHAs
peIETKa, NOIAPOnL.

Llemoncmpayuu

[TpsimonuHeHOe pacHpocTpaHEHHE, OTpakeHUWE U MperoMieHue cBera. Onruuyeckue
npuOOpBI.

[TostHOE BHYTpEHHEE OTpakeHne. Mozenb CBETOBOA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHinm crera.

Habmonenue nugpakiuu cera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIa.
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HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.
HabGmronenue aucrnepcuu cBera.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEILHOCTH
I'paHunbl NPUMEHUMOCTH KJIACCUUECKOM MeXaHWkH. [locTynarsl cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJIYJISI CKOPOCTM CBe€Ta B BakKyyme, MPUHIUI
OTHOCHUTEJIBHOCTH DHHIIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILCHHUE JIUHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHsI MOKOSI.

Pazgen 7. KBanroBasi pusuka
Tema 1. dnemenmul KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPTHs U UMITYJIBC
doToHa.
OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dororddekra. YpapHenue Diinimreiina 1 hotodddexra. «Kpacnas rpanuna» hotosddexra.
Hasnenue ceera. Onbrtel [1. H. JIeOenera.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue YCTpOICTBA M MpPaKTHUECKOE NpUMEHeHHe: (oTosnemeHt, (OTOAATUHK,
coNlHe4Has OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®DoTo3dheKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gpotodddexra.
CBeToaHoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -dactuil. Ilnanerapnas
monenb atoMa. [loctynater bopa. M3nyuenue u mormnomeHne GOTOHOB MpU MEPEXO/e aToma C
OJIHOTO YpOBHSI BSHepruum Ha japyro. Buasl cnexktpoB. CrnekTp yYpOBHEW B3HEpruuM aroma
BOJIOpOJA.
BonnoBsele cBolicTBa yactull. BosHel e bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaln3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.
TexHudeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIHEKTPaJbHbIM AaHAIN3
(cTIeKTpOCKoOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Llemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue nuHeRvaTbiX CIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Hab6nronenue nuHEHYaToro crnekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOKHOCTD CTPOEHHUSI  sjpa. OTtkpbITHE
panuoaktuBHOCTH. OmbITH Pe3epdopaa mo onpenenenno coctaBa paaAuo0aKTUBHOTO U3ITYYCHHUS.
CgoiicTBa anbda-, 6era-, raMMa-u3IydeHus. BiusHue paguoakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.
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OtkpeiTHEe TIpoTOHAa W HedTpona. Hykmonnas mopens siapa ['eitzenOepra—lBaHeHKoO.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegexT macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES S1€Ep.

SAnepubiii  peaktop. Tepmosnepusiii cuHte3. [Ipobimembl W TMEPCIEKTUBBI  SACPHON
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI SIIEPHON SHEPTEeTUKH.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyniaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hru3nyeckoil KapTHHBI MHpa.

TexHu4ecknue yCTpOMCTBAa U NMPAKTHUYECKOE NMPUMEHEHME: J03UMETp, kamepa BuiibcoHa,
SIIEPHBIN peakTop, aTOMHasi Obomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpekoB vacTuil (1o roToBeIM oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortanbel  pasButus acTpoHoMuu. llpuxkiiagHoe ¥ MHpOBO33pPEHUECKOE 3HAYEHHUE
ACTPOHOMHUHU.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

ConneuHas cucrema.

Connue. Conneunas axktuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3OBI, X
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CIEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
nociea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE TMPEACTABIEHUS O
IIPOUCXOXKACHNN U 3Botonnu CoslHIA U 3BE311. DTalbl XKU3HU 3BE3 L.

Mneunsiii [1yTs — Hamia ["anaktuka. [Tonoxxenne n neuxenne Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiuku u kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonbuioro B3peiBa. PenukToBOE N3ITyYEHHE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGnroneHuss HeBOOPYKEHHBIM IJ1a30M C UCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPUIOKEHUH
JUISL OIIpeeNIeHHs] MOJI0KEHHUs HEOECHBIX 0O0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3MS
CeBepHOro noiaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOPEeHUE

Posnb Qu3MKM M acTpOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMUECKOW, COLMAIbHON U
THUECKON cdepax [esATeNIbHOCTH 4YeJOBeKa, poJib W MecTOo (U3MKM U acTpPOHOMUU B
COBpPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJb (U3NYECKON Teopun B (OPMHUPOBAHUU
npecTaBiIeHuit 0 PU3NYECKON KapTHHE MUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIEHUN O IPUPOJIE.

MexnpeameTrHblie CBSI3U
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N3yuenne kypca ¢usukm 06azoBoro ypoBHs B 11 Kiacce oCymiecTBIseTCs € y4ETOM
COJIEPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4YHbIH (hakT, rumoresa, (Quanuyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOICHHE,
AKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETPUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTAPHBIX (DYHKIUH,
MpU3HAKY TI0I00US TPEYTOIBHUKOB, ONPEISIICHHE TUIOIIA N TUIOCKUX QUryp U 00bEMa Tel.

buonocus: dMEKTpUYECKUE SBICHUS B XKUBOW MPHUPOJAE, KOJICOATENbHBIC JIBIIKCHUS B
JKUBOI TpUpOJIe, ONTUYECKUE SIBIICHUS B JKUBOM MPHPOJAE, NEHCTBUE pagualliil Ha KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHWE aTOMOB W MOJIEKYJ, KpPUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOMN PEIIETKY, CIIEKTPAIBHBIN aHAIHN3.

l'eocpaghus: MarHUTHBIE TONIOCa 3€MJTH, 3aJIeKH MarHUTHBIX PyH, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, MPECKA3aHNe 3eMIICTPSCECHUH.

Texnonoeus: MTMHUM 3JIEKTPOIIEpEay, T€HEPaTop NEPEMEHHOr0 TOKa, 3JIEKTPOJBUraTElb,
WHAYKIIMOHHAS T[1€4Yb, paxap, pPaJuoNpUEMHUK, TEIeBU30p, aHTeHHA, TenedoH, CBU-mneus,

IIPOEKLIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenune y‘Ie6HOFO npeamMceTa «®Pu3ukKa» Ha YPOBHE CpCIAHCTO O6H_ICFO O6p8.30BaHI/I5{
(6830BLII>1 ypOBeHB) JOJIDKHO obecneynTh JOCTHUIKCHUC CJICOAYHOMIUX JJMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMCETHBIX 06pa3OBaT€J'II>HBIX PE3YIbTATOB.

JUYHOCTHBIE PE3YJBbTATHBI

JInaHOCTHBIE PE3ynabTaThl OCBOCHHUS y4eOHOro mpeamera «Du3nka» AOHKHBI OTpaXkaTb
TOTOBHOCTb M CIOCOOHOCTH OOYHaIOIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMENA JIMYHOCTH, CHCTEMOM UEHHOCTHBIX OPHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacClIMpEeHNE KU3HEHHOIO OIBITa W OMNbITA JESITEIBHOCTH B IPOLECCE PEATU3alMU OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBHON AEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMK  OOyYaromIeTocs Kak aKTHBHOTO |
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

MPUHITHE TPATUIIMOHHBIX OOIICYEIOBEYECKUX TYMAHUCTHYECKHX M JEeMOKPATHYECKHX
IICHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIHbHOCTh B HMHTEpPECax TPaKJaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIINH;

YMEHHME B3aMMOJCHCTBOBaTh C COLUUAIBHBIMU HMHCTUTYTAaMH B COOTBETCTBUH C MX
GYHKIHUSIME ¥ HA3HAYEHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOU JIESITEIHbHOCTH;
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2) NATPHOTHYECKOTO BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCUICKON TPaKTAHCKOW UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSM POCCUUCKUX
Y4€HBIX B 0071aCTH U3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYaIlMI0 U MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUMBOIO OYAylIEero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY Hay4HOI'O TBOPUYECTBA, IIPUCYILETO
(bu3HIECKOI HayKe;

5) Tpy10BOro BOCIIUTAHUS:

UHTEpEC K pa3muuHbiM chepamM MNpoPeCcCHOHANBHONU MACSITENLHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMCHHE COBEpPIIATh OCO3HAHHBIM BBIOOp OymymIei
npodeccuu 1 peanu3oBbIBaTH COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caM000pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpBl, OCO3HAHHME TIJIOOATBFHOTO XapakTepa
9KOJIOTHYECKUX MPoOIIeMm;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JICMCTBHII B OKPYXKAIOUIEH Cpele HAa OCHOBE 3HAHMS
eI YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

paclIupeHre OIbITa JIEATEIbHOCTH OKOJIOTMYECKON HampaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUMN 10 (pusmKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs HU3UUECKOIN HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOU JIeATENbHOCTH, TOTOBHOCTh B MPOIECCe M3YUCHUS (DU3UKU
OCYIIECTBIISITh MMPOCKTHYIO U UCCIIEIOBATEIBCKYIO IEITEIbHOCTh MHIUBUIyalIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckne aeicTBus:
CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEAENATh LENN EATENbHOCTH, 33/1aBaTh MMApaMETPbl U KPUTEPUU UX JOCTHUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKUX SBICHUSX;
pa3zpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIINXCS MaTEPHATbHBIX
W HEMATEPHUAIIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B JAEATEIBHOCTb, OLEHHWBATh COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLIEHUBATh PUCKU MTOCIEACTBUM IEATEIBHOCTH;
KOOPJMHUPOBAaTh M BBIIOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBATh KPCATHUBHOC MBIINIJICHUEC IIPU PCIICHNUHU JKU3HCHHBIX HpO6JICM.
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Ba3oBble ucciaenoBareLCKHeE AelCTBUA.

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU TOHATUSIMH W MeToAamu (pu3mdeckoi
HAYKU;

BJIQ/IETh HaBbIKAMHU Y4EOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJIOB PElIeHHs 3a1a4
(U3UYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3IMYHBIX METO/IOB TTO3HAHHSI,

BIIAJCTh BHUJAMH JCSATEIBHOCTH MO TOJYYEHHIO HOBOI'O 3HAHUs, €r0 HMHTEpIpETaluH,
npeoOpa3oBaHMI0 M NPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTYyallUsX, B TOM YHCIE MpH
CO3/IJaHUHU Y4EOHBIX IMTPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh MPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3ajady, BBIABUTATh
TUTNOTE3y €€ peIlIeHUs,, HaXOAUTh apryMEHThl Jig JIOKAa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHAIM3UPOBATh TOJYYEHHbIE B XOJE€ pEUIeHHs 3aJadyd pPe3yibTaTbl, KPUTHYECKH
OIICHUBATDH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh W (POpMyIHpOBaTH COOCTBEHHBIC 3aJaYd B OOPa30BATEIBHOW JNEATEIHHOCTH, B
TOM YHUCJIE IPU U3YYCHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MIPUOOPETEHHBIHN OIIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 00J1aCTh KU3HEICATCILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE HJIEH, MIpeJiaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TONYCKAIOIINE aTbTepHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH TIOTY4YeHHS WH(OpPMAIHUHA (PUINISCKOTO COJIEPKAHUS M3 MCTOYHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh TMOWCK, aHAIMW3, CHUCTEeMAaTHU3alHUIi0 U
MHTEPIIPETALNIO UH(POPMALINK PA3IMUHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JJOCTOBEPHOCTH HH(OPMAIIHH;

WCIIOJIB30BaTh CpENCTBA HWH()POPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OpPraHU3allMOHHBIX 3a/lad C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, PaBOBhIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHOW O€30MacHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOT0 COJEpKaHHS B pa3IWyHbIX (opmatax c yd€Ttom
Ha3HayeHWs WHGOpPMAllMM © 1EJNEeBOM ayAWTOpPHM, BBIOMpas ONTUMaJIbHYIO GopMy
MPEACTABJICHUS U BU3YATU3ALINH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:
OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKHU M BO BHEYPOUHOI 1eATEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKYA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;
pPa3BEPHYTO WU JIOTMYHO M3JIAraTh CBOK) TOYKY 3PEHUS C HMCIHOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;
MOHUMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMAHIHON H UHIUBUIYATbHON paOOTHI;
BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C yu€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO WICHA KOJUICKTHUBA,
MPUHUMATh [€JIM COBMECTHOW JESATEIbHOCTH, OPraHW30BBIBATH W KOOPIAWHUPOBATH
JEUCTBUSA IO €€ INOCTUKEHHIO: COCTABIATH IUIAH JEHUCTBUM, PACHPENCISITH POJIU C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOU PabOTHI;
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OIICHUBATh KaueCTBO CBOETO BKJIAJa M Ka)KIOTO yJYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejsiaraTh HOBBIE MPOEKTHI, OLIEHUBATh HJAEU C MO3ULMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETUUECKOE TIOBEJACHUE B PA3JIMYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpAKECHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISTH IMO3HABATEIbHYIO AEATENIBHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBJISITH TPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H,

CaMOCTOSITENIbHO COCTABJIATH IUIaH PEUICHHUS Pacu€THBIX M KAYECTBEHHBIX 3ajlay, IUIaH
BBIMIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMUI;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MIPEANOYTECHUH;

JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH MMPUOOPETEHHBIN OTIBIT;

croco6cTBoBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYIULIUMUA B 00NACTH (PU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCHUTH KOPPEKTHBBI B JI€ATEIBLHOCTH, OIICHUBATH
COOTBETCTBUE PE3YNIbTATOB IIEJISIM;

BJIa/IETh HaBBIKAMH MO3HABATEIBHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICJIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

WCIIOJIH30BATh MPUEMBI peIISKCHH JIJIsl OIIEHKU CUTYAIluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIbHOCTH;

MPUHUMATH €051, TOHUMAasi CBOM HEJIOCTATKH M JIOCTOMHCTBA,;

MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATU3€ PE3YJIHTATOB JIEATEIHHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mpotiecce 10CTHXEHUSI TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMBI IO (GU3UKE s
YPOBHsI CpefHero oOlIiero o0pa3oBaHus y OOyYarOMINXCS COBEPIIECHCTBYETCS dMOIMOHATBHBIN
MHTEJJIEKT, MPEANoaraouumil copMUpOBaHHOCTD:

CaMOCO3HaHUsl, BKIIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBHOE COCTOSIHUE,
BUJICTH HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHATBHOMN Cephl, OBITh YBEPEHHBIM B ce0¢€;

CaMOpEeTryJIUpOBaHUs, BKJIFOYAIOIIIETO CaMOKOHTPOJIb, yMEHHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHWE, CIOCOOHOCTh aIalnTUPOBATHCA K HMOIMOHAIBHBIM
WU3MEHEHUSM U TPOSBIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHMBAILIMM, BKJIIOYAIOMIEH CTpEMJIEHHE K JOCTHXKEHUIO LEIU U YCIEXY,
ONTUMHU3M, UHUIIMATHBHOCTH, YMEHHUE JCHCTBOBATH UCXO/ISI K3 CBOMX BO3MOXKHOCTEH;

SOMITATUH, BKJIFOYAIONIEH CHOCOOHOCTh TOHMMATh SMOIMOHAIBHOE COCTOSHUE APYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUN OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JIIOJTEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3perniaTh KOHMOIUKTHL.
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INPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyuenust B 10 Ki1acce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHUI:

JIEMOHCTPUPOBATh HA MpUMEpax poJjib U MecTO (U3MKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U TE€XHOJOTHH, B IIPAKTUYECKOH
JIeITEeIILHOCTH JIFOACH

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJEIeH: MaTepualibHas
TOYKa, MHEepLHaJbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TENO, UACAIBHBIM ra3, MoJeNu
CTPOEHHMsI Ia30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN IEKTPUYECKUH 3aps] IPU pELICHUU
buznyecKux 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIECKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEPHOE W PAaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,
JIBUKCHUE 110 OKPY)XHOCTH, WHEpIHWs, B3amMmojcicTBue Ten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeH M TBEPIBIX Tell, U3MEHEeHHe 0o0bEMa Tel MpH HarpeBaHUU
(oxJaKJIeHNUN ), TEIJIOBOE paBHOBECHUE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHNne, KpUCTaJUIN3aLus,
KUIIEHUE, BJIAKHOCTh BO3JlyXa, MOBBIIICHUE JAaBJICHMS raza IPU €ro HarpeBaHUU B 3aKPbITOM
COCyJlle, CBA3b MEXAYy IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, JJIEKTPU3ALMS Tell,
B3aMMOJCICTBHE 3aps10B;

OIUCBHIBATh MEXAaHUYECKOE JBUIKCHUE, MCIIOJB3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
IIyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHIIA, UMIYJIbC Telld, KMHETHYeCKas
SHEprusi, NOTEHUMAIbHAs 3HEPIUs, MEXaHUYecKas paboTa, MeXaHMuYecKas MOIIHOCTb; IpHU
ONKCAaHWM TPABWIBHO TPAKTOBAaTh (PUIUYECKUN CMBICH HCIOIB3YEMbIX BEIHYUH, WX
0003HAuEHMsI U €JMHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO (U3NYECKYIO BEITHUUHY
C IpYTrUMH BEJIMUYUHAMH,

ONMCHIBATh HM3YYEHHBbIE TEIJIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢usnueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAOTUYECKOTO JIBUJKEHHUS MOJIEKYJ, CPEOHEKBaApaTU4yHas CKOPOCTb MOJEKYJ, KOJINYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, padora rasza, KO3(QQHUIMEHT MOJEe3HOro JeHCTBUS TEMIOBOrO
JBUTATENS; IPU ONMUCAHUM NMPABUIILHO TPAKTOBATh (PU3MUECKHI CMBICI UCIIOJIb3YEMbIX BEJTUYHH,
UX O0O0O3HAYeHUS M EAUHHIBI, HAXOAUTh (OPMYJBI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTHUMHU BEITUYHHAM;

ONMCHIBATh M3YYCHHBIE JJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONIB3YST (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOEe MOJe,
HANpsDKEHHOCTh  TOJIS, IMOTEHIMAJ, pPa3sHOCTh TMOTEHUUAIOB; IMpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT MCIOJIB3YEMbIX BEIMYUH, UX O0O0O03HAUEHUS M EIMHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUSA, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemMupHoro tarotenusd, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXAHUUYECKOM dHEPIuM, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUI
paBHOIIPABUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBa, Ta30Bbl€ 3aKOHBI, CBA3b CPEAHEW KUHETUYECKOW HHEPrHuH TEIUIOBOTO JIBHKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
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JIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOEe BBIPAKEHHUE U YCIOBUS (TPaHUIIBI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIUH, TPUOOPOB U TEXHUUYECKHX YCTPOICTB;
pas3yInyaTh yCI0BUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBINOJIHATh SKCIEPUMEHTHI [0 HCCIEA0BAaHHIO (DU3MUYECKHX SBJIEHUI U IPOLIECCOB C
UCTIOJIB30BAHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpuU 3TOM  (HOPMYIHPOBATH
npobiemy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPUMEHTa, CcoOupaThb YCTAHOBKY U3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILLECTBIIAATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUs (QU3NYECKUX BEJIWYMH, NPH ITOM
BbIOMpaTh ONTUMAIbHBIN CIOCOO HM3MEPEHUS M MCIIONb30BaTh W3BECTHBIE METObl OLIEHKU
MOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3MUECKUMHM BEJIUYMHAMHM C HCHOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMpU O3TOM KOHCTPYUPOBaTb YCTAHOBKY, (DMKCHpPOBATH pPE3YJIbTaThl
MOJYYEHHOW 3aBUCUMOCTH (PM3MYECKHX BEJIWYHMH B BHJIE TaONMIl U IpaduKOB, JIEIaTh BBIBOIBI
10 pe3yJIbTaTaM MCCIIECIOBAHNUS;

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTr0 3KCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U JAOOPaTOPHOro 000py10BaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHON (DU3MYECKOM MOJENbl0, HCIONb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4Ml BIOUpPATh (PU3HUECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMUYMHBI U (QOPMYIbl, HEOOXOAMMBbIE Ui €€ peLIeHHUs,
IIPOBOAMTH PAcuU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT'0 3HaUeHUS (PU3MUECKON BEIUUNHBI,

pelmaTh KadyeCTBEHHBIC 3a/1ayd: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOYKY
paccyXIeHUI ¢ ONOPOi Ha N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCMOJb30BaTh IPH PEUIEHHH Y4eOHBIX 3a7ady COBPEMEHHble HH(OpPMAIMOHHbIE
TEXHOJIOTUHM [UI TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMH U IPEICTABICHHUS y4eOHOU W
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKU
aHaAJM3UPOBATh MOJTy4yaeMyro HH()OpMAIHIO;

HNPUBOAUTH MPHUMEPHl BKJIaJa POCCHUICKUX M 3apyOeKHBIX YyUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHYECKWE 3HAaHWUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU MJIs
oOecrieyeHns 6€30MaCHOCTH MU 00paIIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHMsI 3/I0pOBbsI U COOJIOJICHHSI HOPM KOJIOTHYECKOT0 MOBEICHUS B OKpYXarolleil cpene;

paboTaTh B IPYIIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUATIBHBIX POJIEH, IUIaHUPOBATh paboTy
IpyONbl, palMOHAJIbHO pacHpeleNsITh OOf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYallMsAX, aJ€KBAaTHO OLIEHMBATH BKJIAJ KaKIOTO U3 YYACTHUKOB IPYIIBI B
peleHne paccMaTpuBaeMoil MpooIIeMBl.

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B IIPAKTUYECKOMU
JEeSTENIbHOCTH JIFOJIEH, IEI0OCTHOCTh U €AMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YVUNTHIBaTh TPAHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJAENe: TOoYeUHBIN
JJIEKTPUYECKUN 3apsj, JIyd CBETa, TOYEYHbIM MCTOYHUK CBETa, SACpHAas MOJEIb aroMa,
HYKJIOHHAsi MOZIETTb aTOMHOTO sIJIpa MPU PeLIeHUH (PU3NIECKUX 3a1a4;
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pacnio3HaBaTh (U3HUYECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJIEKTpUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJICHCTBHE MATrHHWTOB, JJICKTPOMArHUTHAs
WHAYKLIMS, JACWCTBUE MAarHUTHOTO IIOJIE HAa MPOBOJHUK C TOKOM U JIBIXKYIIUHCS 3apsl,
3JIEKTPOMArHUTHBIE KOJIEOAHUsI ¥ BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, WHTephepeHnus, audpakius W TMOJSIPU3ANUS CBETa, JTUCIEPCUs CBETa,
dorornekrpudeckuii d3¢pdekt (poroaddexr), CBeTOBOE JaBlIeHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJ0PO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaInOaKTUBHOCTD;

ONKCHIBATh M3y4YCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MTPOBOAMMOCTD PA3IUYHBIX CPE) U JJICKTPOMATHUTHEIC SIBICHUS (IIPOILIECCHI),
UCTIONB3YS (U3MUYECKUE BEIMYUHBL: DJICKTPUUSCKUN 3apsj, CHIa TOKa, SJICKTPHUECKOE
HaNpPsDKEHUE, SJIEKTPUYECKOE COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMANIOB, JIEKTPOABUKYIIAs CHIIa,
paboTta TOKa, MHAYKLUHS MarHUTHOTO MOJs, cuwia Ammepa, cuia JlopeHua, WHIYKTHUBHOCTD
KaTYIIKKW, YHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO TMOJICH, TEPUOJa M YacToTa KoieOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3apsj U CHJla TOKa B TPOIECCe TAPMOHHUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas Cujila JUH3bI, NP OMUCAHUHM MPABUIBHO
TPaKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO03HAUCHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

ONKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHUS W TIPOIECCHI, HCIOJIB3Ys (U3HUECKUE
BEJIMUMHBI: CKOPOCTH JJIEKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI M YacTOTa CBETa, DHEPIUs U
UMIyasCc (OTOHA, MEpPUOJ] TOoJypacmajia, SHEPrusl CBSI3M AaTOMHBIX SJE€p, MPU ONHUCAHUU
MPABWIIBHO TPAKTOBATh (DU3MYECKUN CMBICI WCIIOIB3yeMbIX BEIHYWH, WX OOO3HAYCHHS U
SIMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE JTAaHHYIO (DU3MYECKYIO BEIUYHHY C APYTUMU
BEJIMUYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMYHHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCTOIB3Ys (PU3NYECKUE 3aKOHBI U
OpuHIUNB:  3akoH OMa, 3aKOHBI IIOCIIEAOBATENPHOIO MW MAapaJIeNbHOTO  COCIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoOH DJJIEKTPOMAarHWUTHOW  HWHIOYKIIMH, 3aKOH
MPSIMOJIMHEHMHOTO PaCHpOCTPaHEHHUsI CBETa, 3aKOHBI OTPAKEHHUsS CBETA, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHHe OWHITeHa s ¢doTtoddderra, 3aKOH COXpaHEHUS HHEPrUH, 3aKOH
COXpaHEHHsI HMIYJIbCa, 3aKOH COXPAHEHUS DJIEKTPUYECKOTO 3apsja, 3aKOH COXpaHEHHS
MaccoOBOTO YHCJa, MOCTynarhl bopa, 3aKOH paauoakTUBHOTO pacmajaa, MpH STOM pPa3iiuvaTh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €0 MAaTeMaTU4YeCKOe BBIPAKEHHE U YCIOBUS (TPaHMIIBI,
00JacTv) IPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJIICHUE BEKTOpPA WHIYKIMM MArHUTHOTO TOJIS IPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH U OMHUCHIBATh N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajoM, TOHKON JIMH30M;

BBIMIOJHATh JKCIEPUMEHTHI 10 HMCCIIEOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HW3MEpPEHWH: Tmpu 3TOM  (POpMyIupoBaTh
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIC H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMpaATh ONTUMAIBHBIA CIIOCOO W3MEpPEeHUs W WCIOJIb30BaTh HM3BECTHBIC METOJBI OICHKU
MOTPELTHOCTEN H3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEIMYMH C UCTIOIB30BaHUEM MPSIMBIX H3MEPEHUN:
IpU I3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyIbTAThl MONYYEHHOH 3aBHCHMOCTH
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¢usznyecKux BENWYMH B BHAE TabmuI U TpapuKOB, JAenaThb BBIBOABI IO pe3ylbTaTaM
UCCIIEIOBAHMSI;

coOmoiaTh MpaBmia 0O€30MacHOro Tpyda NpPU TMPOBEICHHHM HCCIEAOBAaHUM B paMKax
yu4eOHOr0 OSKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M  IMPOEKTHOW JESTeNbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOTO 000PYAOBAHMUS;

pemiath pacy€THblE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIOJIb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4H BIOMPATh (PU3HUECKYIO
MOJieJIb, BBIACHATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEoOXoIuMble s e€ pelieHus,
MPOBOAMTDH PAcUEThl U OLICHUBATH PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUS (PU3NUECKO BEeIHMUNHBI,

pelaTh KayeCTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIENOUKY
paccyXKIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCIONIb30BAaTh NPU pPELICHHMH Y4eOHBIX 3aJad COBPEMEHHble HH(OpPMalMOHHBIE
TEXHOJIOTHH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, WUHTEPHpPETAlMH U MPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBATH MOJTy4aeMylo HHPOPMAIIUIO;

OOBSACHATH PUHLIUIIBI IEHCTBUS MAIINH, IPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3andarh
yCIIOBUS UX 0€30MacHOT0 UCTOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOIUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YyUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKWE 3HAHHUA MO (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHns 6€30MacHOCTH MpU OOpaIllEeHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, IS
COXpaHEHHUs 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TTOBEACHMS B OKpPY KaloLEel cpee;

paboTath B TpyIIIe C BHITOJHEHUEM PA3IUYHBIX COIUABHBIX POJIEH, MIIAaHUPOBATh padboTy
TPYONbl, palMOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalMSX, aJl€KBaTHO OLIEHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB I'PYIIIbI B
pelIeHrne paccMaTpUBaeMON ITPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOU OITTUKH 6 Eubmorexa IIOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOD®U3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHKE 4 ng;;ﬁf;igrouﬁ £41c07¢
Htoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Gusuka / KacessnoB B.A., OGIIeCTBO ¢ OrpaHMYE€HHON OTBETCTBEHHOCTHIO «JIPODA »;
Axuunonepnoe obmectBo «M3aarensctBo «lIpocBemenner»

» ®usuka, 11 knacce/ KacbssHoB B.A., O011ecTBO ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO
«JPODA»; AkmmonepHoe obmectBo «M3marensctBo «IIpocBenienne»
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