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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHWH W TpPeOOBaHWUU K pe3ylbTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTenbHON mporpamMmebl, mpeacraBieHHbIx B PI'OC COO, a Ttakke ¢ ydérom
dbenepanbHOl paboduell MporpaMMbl BOCIIUTAaHHS M KOHILENIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayin3yoUuX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (HU3MKE HANpaBIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTuUHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Noixoa. IIporpamma no gpusuke cooTBETCTBYET
tpedoBanusaM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, NMPEAMETHBIM M METalpeIMETHBIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3alUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil onpenensiorcs
OCHOBHbIE 1M U3ydyeHUsi (U3UKH Ha YPOBHE CpeIHEro odiiero oOpa3oBaHus, MJIaHUPYEMbIE
pe3yinbTaThl OCBOEHHSA Kypca (U3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE PE3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «Pusnkay no rogam oOydeHusl.

®dusnka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE YI€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOpa3yIOMMA JJIsi €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX
MIPeIMETOB, MOCKOJIBbKY (pU3NYEeCcKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUHN, U3y4aeMbIX
xumueH, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npUMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOJYYEHHUS HOBBIX
MaTEepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HAyYHBIM METOJ MO3HAHUS MPU BHIMOJIHEHUN UMU Y4EOHBIX UCCIIEI0BaHUN.

B ocHoBy kypca (pusuku st ypoBHS CpeAHEro o0IIero o0Opa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOPBIE MOXKHO pacCMaTpUBaTh KaK MPUHIUIIBI €T0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3feNioB (PU3HMKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOH, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca Gpusnku 00beTUHEH BOKPYT
¢busnueckux Tteopuil. Bemymmum B Kkypce sBhsiercss (GOpMUpOBaHHME TPEICTABICHUU O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEUIECTBE U TOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus npeamnonaraeT MCHOJIb30BaHUE TYMaHUTApHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MPOOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C pa3BUTHEM
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TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKJICHHS TPOOJIEM paIlHOHAIEHOTO MPUPOJONIOIB30BAHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOmero oOpa3oBaHUs
ABISAIOTCS (u3ndeckue Teopuu ((HOopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYype MOCTPOCHHS
¢busnueckoit Teopuu, posid (YHTAMEHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPHUMCHUMOCTHU TCOprI, 11 OIIKMCaHUusI €CTCCTBCHHO -
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CucTeMHO-IeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH peamn3yeTcs MPekae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — ATO KCHOJIB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
na0opaTOpHBIX PadOT, KOTOpBIE B Tporpamme Mo (usuke OoOBEIWHEHBI B OOLIMI CHHCOK
YUEHHUYECKUX TPAKTHYECKUX padoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA M OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMHA O6pa30BaTeJ'II)HOFO
rporecca UCXo/i1 U3 0COOCHHOCTEN MIIaHUPOBAaHUS M OCHallleHUs1 kabuHera ¢pusuku. [Ipu sTom
obOecnieunBaeTcs OBJIaJIeHHE OOyJalOUIMMUCS YMEHMSIMH IPOBOAUTH KOCBEHHbBIE H3MEpEHUS,
HcciIe10BaHuA 3aBHCHUMOCTEH q)HSH‘IeCKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bosbimoe BHMManne YACTACTCA PCIICHUIO pvaéTHBIX 1 KAa4YECCTBCHHBIX 3a1a4. HpI/I 9TOM
IUTSL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIONINE TPUMEHSTh H3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. I[J'I?I KaUCCTBCHHBIX 3a/la4 IIPUOPUTETOM
SABJIAFOTCS 3aJaHUA Ha o0BsACHEHHE IIPOTCKaHUA (1)I/I3I/I'-IGCKI/IX SIBJIEHUU U mponeccoB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (U3MYECKON MOJENM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuaqTbHO-TEXHUUYECKOMY
obecrieueHUI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKHM Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHUs JIOJDKEH WM3Y4aThCs B YCIOBHUSX MPEIMETHOTO KaOWHETa (MUKW WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kaOunere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1ab0opaTopHOE 000PYIOBAHKE ISl BHIIOJHEHUS YKa3aHHBIX
B ImporpamMMe Mo (GuU3MKE YYECHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHKE.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBHU C IMPUHIMIIOM
MUHUMAaJIbHON JTOCTATOYHOCTH U 00ecrevyrBaeT MOCTAaHOBKY IEPEUYMCIEHHBIX B MPOrpaMMe Mo
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M IPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaboparopHoe obOopymoBaHUE UIsI YYEHHUYECKUX MPAKTUYECKUX paboT dopMupyercs B
BHJIE TEMAaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarndyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUH AHAJOTOBBIX W HU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMU U3YUEHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydyHOMY H3YyUCHHIO

MIPUPO/IbI, Pa3BUTHE UX UHTEIEKTYaTIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABIEHWH O HAyYHOM MeETOJle¢ TMO3HaHUA H (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH U (yHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dhopMHpOBaHKE YMEHUI OOBSICHSTD SBICHUS C UCIOIb30BaHUEM (PU3UYECKUX 3HAHUHN U
HAyYHBIX JI0Ka3aTEeIbCTB;

(dbopMupoBaHHE NPEICTABICHUN O PO (PU3MKH Ui Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTiokeHne STHX Iieell oOecrieumBaeTcs pPEIICHHEM CIEeIYIONMX 3aJad B IIpolecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJICKYIAPHYIO (PU3HKY, dJIEKTPOANHAMHKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYeCKUX SBICHUM B TPUPOJIE U JJs TPUHATHAS TPAKTHYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HH;

OCBOEHHE CIOCOOOB pEHIeHUs pPA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJENbI0, 3a/ay, MOJpa3syMEBaIOLIUX CaMOCTOSITENIbHOE CO3JaHuE (QU3NYECKOU
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHWe (U3MYECKHUX OCHOB M TPHUHITUIIOB JICHCTBUS TEXHUYECKUX YCTPOWUCTB WU
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENy;

OBJIaJIEHUE METOJIaMU CaMOCTOSITENIbHOTO TUUIAaHMPOBAHUS U MPOBEIEHUS (PU3NUECKUX
SKCINEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HMHQOpPMAIMH,  ONpeieseHus
JOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpPEIHEro 0OIIero oOpa3oBaHUS
otBoautTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henemo), B 11 kimacce — 68 ygacos (2
yaca B HEJIEIIO).

[Ipemiaraemslii B mporpamme 1o Gpu3MKe MepeueHb JJA00PATOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCSI PEKOMEHJIOBAHHBIM, YYHMTEIb JeJaeT BBIOOP MPOBEICHHS JIAOOPATOPHBIX pPabOT |
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatOIIXC .



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Poms
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS MPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumnote3sl. Ousndeckue
3aKOHBI U TeOpuH. | paHUIIBI TPIMEHUMOCTH (PU3MUECKIX 3aKOHOB. [IpHHIHMIT COOTBETCTBUSI.
Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOICH.
Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBbHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATUUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMU Ha OCH CUCTeMBbI KoopauHaT. ClIoKEHHE TepEeMEIICHIA 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUSI MaTEPUAIIbHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MAaTEpUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM MO0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHas cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: CIUIOMETp, JBWKEHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, WILTFOCTPALIMS KHUHEMATUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM IPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABM>KeHUS Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEACICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, TNPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApUKaA B BA3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OporeHHOro TOPU30HTATBHO.
Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepBoiid 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OoTcYéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuaNibHOM TOUKHU. TpeTuii 3akoH HploTOHA /1711 MaTepUanbHbIX TOUEK.

3akoH BceMHupHOro TaroteHus. Cuna tsxectd. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cua TpeHHsI CKOJIBKEHHUS U cuiia TpeHus mokos. Kosdoumuent tpenns. Cuia COnpoTHBICHUS
MIpU ABMKECHUU TeJIa B )KUJKOCTH WJIH Ta3e.

[locTynarenbHoe U BpalaTeabHOE JBUKEHUE a0COIOTHO TBEPAOIO TENA.

MoMEeHT cuiabl OTHOCUTENIBHO OcCH BpaileHus. llinedo cunibl. YcnoBusi paBHOBecHs
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHWE: TMOAIIUITHUKY, IBH)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnienne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoit 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AehopMaliHu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

Ycnosust paBHOBecHs TBEPAOTO Tesa. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO OCh BPAIllCHHUS.

Tema 3. 3akoHbl COXpaHeHUs 8 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX TOUeK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHUs UMITyJbca. PeakTuBHOE ABMKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMarepuaibHOW TOukd. Teopema 00 M3MEHEHHMM KHHETUYECKOM
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnransHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3HEprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnManpHple W HEMOTEHIUANbHbIE CHIIbL. CBsi3b PaOOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM YHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEpP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUH B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3ydeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TOMOIIBID ABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.



HccnenoBanue cBsizu paboOThl CHIIBI C M3MEHEHHEM MEXaHHYECKOH HHEpPruu Tena Ha
IIPUMEPE PACTSKEHUS] PE3UHOBOIO JKI'yTa.

Paznen 3. MoaekyasipHas Gpu3uKa 1 TEPMOJIUHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkeHue. Huddysus. XapakTep MABWKCHHUS W B3aUMOJCHCTBUS YaCTHI]
BelmiecTBa. MoJiell CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojelied. Macca u pa3mepsl Mojekyin. KonmdyecTBo BellecTBa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenscus.

Mogens uaeansHOoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KHHETUYECKON TEopuun
UJeaNbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHed KUHETUYECKOW HSHEPTruu
TEIIOBOrO JABWKEHWS dvactul rasza. [llkama temnepatyp KensBuHa. [a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Knaneiipona. 3akon Jlanmerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe mpeacTaBieHue U30IMPOIIECCOB: U30TEPMa,
n30xo0pa, uzobapa.

TexHudeckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OmbITEL, JOKA3BIBAIOIIME OUCKPETHOE CTPOCHHE BemecTBa, Qororpaduu MOIEKyI
OPraHNYeCKUX COCTMHEHUH.

OneIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, HWUTFOCTPUPYIOLIAask IPUPOTY JABJICHUS ra3a Ha CTEHKHU COCY/aA.

OnBITHL, WJUTIOCTPUPYIOLIUE YPABHEHHE COCTOSIHUS UI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHd o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMeTpaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocno6bl mepmoouHamuku

TepmonnHamuueckass cucteMa. BHYTpeHHSAsI 3HEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3meHeHus. KonnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUus 0JHOATOMHOTO
UJeanbHOTO ra3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIyUeHUE. Y JIelIbHAast
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI IpH TeIUIoNepeaaye.

[Tonstne 06 ammabatHoM mporecce. IlepBoeiit 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOTrO 3aKOHA TEPMOJIUHAMUKY K M3ompolieccaM. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh POIECCOB B MPUPOJIE.

TennoBbie MamuHbl. [IpuHIUTIBL AeiicTBUS TeMIOBbIX MamuH. [IpeoOpa3oBanus SHEPTrUu B
TEIUIOBBIX MamwuHax. KoadduimeHt none3Horo aeictBus TeruoBoi Mammubel. [{ukn Kapho u
ero K03 QUIMEHT MOJIEe3HOTO JeHCTBHSI. DKOJIOTHYECKHE MPOOIEMBbI TETIOIHEPT€TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu



V3MeneHne BHYTpEHHEH HSHEPIMM Tela IMPH COBEPUICHWH pPaOOTHI: BBUIET MPOOKH H3
OyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBanue s>(upa B JATYHHOH TpyOke myTéM
TpeHus (BUICOAEMOHCTpALIN).

N3meneHne BHyTpeHHEN aHepruu (TeMrepaTypbl) Teja Ipu TeIonepeaaye.

OmnpIT M0 aguabaTHOMY PacCIIMPEHUIO BO3/yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOI'O JIBUraTeIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHueHcamws. Vcmapenne wu  kureHue. AOCONIOTHAS U
OTHOCHTEJIbHAS BJIIAXKHOCThH BO3ayxa. HacellieHHbIN map. Y aenbpHas TEIioTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrainmuyueckue u amopgHbie Terna. AHU30TPOTIUS CBONUCTB KPUCTAIIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TeruioTa miasyeHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuyeckne ycTpoWCTBa W MPAKTHUECKOE NPUMEHEHUE: TUIPOMETp U ICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUM  TIOJIYy4E€HHS COBPEMEHHBIX MaTepHajoB, B TOM  4YHUCIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHM>XKEHHOM J1aBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBiIeHHs KPUCTAITMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

H3Mepenne OTHOCUTEIBLHOM BIAXKHOCTH BO3IyXa.

Pa3znena 4. DiiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsn. JIBa Buga 53IEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUIEKTPUKHU U MOJYIPOBOAHUKH. 3aKOH COXPAHEHUS AEKTPUUECKOTO 3apsija.

Bzaumoperictue 3apsgoB. 3akoH Kymona. TodeuHblii  3JI€KTpUYECKH  3apsjl.
Onektpuueckoe mnoJe. HanpsxEHHOCTh anekTpudeckoro mnois. [lpuHmun cynepno3unuu
ANEKTPUYECKUX MoJieh. JINHNM HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun oanektpocratuueckoro mosd.  [loTeHmman. Pa3HOCT MOTEHLMANOB.
[IpoBOAHMKY U AUDIEKTPUKH B AJIEKTPOCTATUYECKOM ToJie. JluaneKTpuueckasi IpOHULIAEMOCTb.

OnekrpoéMkocTh. KoHpeHcartop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsHKEHHOTO KOHEHCATOPA.

TexHuyeckue ycTpoilcTBa M NPAKTHYECKOE MPUMEHEHHE: DIIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE SJIEKTPONpPUOOPOB, KOHJEHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jemoncmpayuu

YeTpoCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU30BaHHbBIX TEN.

DNEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEll.

[IpoBOIHUKH B BIIEKTPOCTATUYECKOM IIO0JIE.



DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcCAaTopa OT IUIOIIaJu IUIACTHH,
paccTosiHUS MEXAYy HUMU U AUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DOHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuuHvix cpeoax

DneKTpUYecKuil TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOTro ToKa. VMcTouHMKM TOKa.
Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma ai1s ygacTka LIETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTIPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEANHEHHNE TPOBOHUKOB.

PaboTa snexkTpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh JEKTPUYECKOTO TOKA.

DNeKTpOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) 3eKTpuueckoit nenu. KopoTkoe 3amMpIkaHue.

DneKTpOHHas TPOBOJAUMOCTE TBEPIBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIOB
oT TeMneparypsl. CBEpXIpPOBOAUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTh IOJYPOBOAHHUKOB.
CgoiictBa p—Nn-nepexona. [lomynpoBoIHUKOBbEIE TPHOOPHI.

DneKTpuuecKuii TOK B pPacTBOpPAaX U pacilaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
JUcconuanus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENIbHBIN pa3psaa. MosHus.
[Ina3zma.

TexHuueckne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTar, HMCTOYHHUKH TOKa, 3JIEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COIMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPbl U (OTOPE3UCTOPHI,
[IOJIYIPOBOIHUKOBBIN 1IN0/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAIPSHKCHUS.

3aBUCUMOCTh COIPOTUBIICHUS] LWIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI, IUIOLIAJH
MOIIEPEYHOI0 CEYEHUsI U MaTepHraa.

CMelnaHHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYIIEH cuiibl. KOpoTkoe 3amMblKaHHWE TallbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3pss 1 IpOBOAUMOCTB BO3/1yXa.

OnHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEIaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne  3MEKTPOABMKYLIEH CHJIBl HCTOYHMKA TOKa M €r0  BHYTPEHHErO
CONIPOTHUBIICHHUSL.

Habnronenue snexTpoiin3a.

MexnpeamerHblie CBA3U



Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOTUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nouamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, Hay4YHbId (akt, rumore3a, Qu3uUeckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJICHUE,
AKCHEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CHCTEMBl YypaBHEHHMW, JHWHEWHas (yHKuus, mapaboa,
runep0oia, uX rpaduKN ¥ CBOHCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPhl M HMX MPOCKIUU Ha OCH
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

Buonoeusn: mexannyeckoe JIBIKEHHE B JKUBOW mpupojie, mudQy3us, 0CMOC, TEILIO0OMEH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOU IPUPOJIE.

Xumusa: NUCKPETHOE CTPOECHUE BEUIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb BEIECTBA,
MOJISIDHAsE Macca, TEIIOBbIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJIEKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHYECKAS TUCCOLIUAIINS, TaIbBAaHUKA.

T'eoepagpus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHNEe IBUKEHUH C HCIIOIb30BAaHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOJIINITHUKH, WCIOJIh30BAaHWE 3aKOHA COXPAHEHUWS HMITyJIbca B TEXHHKE (pakeTa,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHus, MapoBass TypOuHa, OBITOBOM
XOJIOJMITFHUK, KOHIUITHOHED, TEXHOJIOTUH TOJTy4eHHsSI COBPEMEHHBIX MaTepPHalioB, B TOM YHCIIE
HAaHOMATEepHAJIOB, U  HAHOTEXHOJIOTHH,  DJJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpPUHTEp, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TaTbBAHUKA.

11 KJIACC

Pasznen 4. diiekTpoauHaMHuKa

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[locTrosiHHble MarHWThl. B3anMoOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
Bekrop marautHoi uHaAyKiuu. [[pyuHIUI Cyneprno3uiiui MarHuTHBIX ToJied. JIMHUKM MarHUTHOM
nHAYKIUU. KapTuHa TuHUN MarHUTHOM MHTYKI[MU OJISI IOCTOSIHHBIX MAarHUTOB.

MarnuTHO€E MoJie IPOBOJHUKA C TOKOM. KapTuHa JMHMNA MHAYKUIMM MarHUTHOTO MOJIsS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrmepa, €€ MOyJIb U HAalpaBIICHUE.

Cuna JlopeHua, e€ Moaydb M HampaBieHHe. JIBWKEHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SBneHue HIEeKTpOMAarHUTHOM WHAYKUMHU. [lOoTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKuu dapazes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIMU B IMPOBOJAHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAs CUJIa CAMOUHTYKIIUH.
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OHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuueckue ycTpoilcTBa W IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHuThl,
3JIEKTPOMArHUTBI, JEKTPOABUTaTENb, YCKOPUTEIN JIEMEHTAPHbIX YaCTULl, UHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I1OJIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHue ANEKTPOMArHUTHOM HHIYKIINH.

[IpaBuito Jlenna.

3aBUCUMOCTD DJIEKTPOJABUKYIIEH CUJIBI MHIYKIIMK OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKH C TOKOM.

WccnenoBanue neiicTBUS NOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBiaeHUS AIEKTPOMArHUTHON UHTYKIIUH.

Pa3nen 5. KojiebaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHvle Koaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [ apMoHHMUYecKHe
kosebanus. Ilepwon, dvacrora, amrumryna W ¢asza kojebanwit. [IpyXKUHHBIH MasSTHUK.
MareMaTtnueckuii MasTHUK. YpaBHEHHUE TapMOHHYECKHX KojeOanwii. IIpeBpaienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii kOHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOJIeOATeIbHOM KOHTYype. AHAJIOTUS MEXKIy MEXaHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHH B HICAIBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYK/IEHHBIE MEXaHUUECKHE KOJICOaHUsI.
Pe3onanc. BeiHyXA€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbiii Tok. CHHYCOMAATBHBIA MTEPEMEHHBII TOK. MOIIHOCTh EPEMEHHOTO TOKa.
AMIUTUTY/IHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAMIPSHKCHUS.

Tpancdopmarop. IlpousBojacTBo, mepenadya W MOTPEOIECHUE AIEKTPUYECKON SHEPIruu.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE AJIeKTpodHepruu. KynbTypa HCIOIb30BaHUSA
ANIEKTPOIHEPIUH B IOBCEAHEBHOM YKU3HHU.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojiebaHuii.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBO60,Z[HLIC QJICKTPOMArHuTHBIC KOJIeOaHMSI.
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OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSDKEHHS OT BPEMEHH)  JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COCIUHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCATOpa.

Moeinb TUHUM 3IEKTPOIepeaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

HccnegoBanue TmepeMEHHOTO TOKa B IEMM U3 IOCIEIOBATEIBHO COETUHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60Hbl

MexaHnudeckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JuHa BoOdHBL [lomepeuHble W TpoJoJbHBIE BOJHBL. MHTepdepeHius u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHUS M3JIyYeHHs DJIEKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BeKTOopoB E, B, V B snexkrpomarauTHON BOJiHE. CBOWCTBA AIIEKTPOMAarHUTHBIX
BOJIH: OTpaXE€HHWE, TMpeloMIIeHHue, moJsipu3amnus, audpakius, wuHtepdeperiusi. CKOpocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe SJeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaromokamusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHudeckne yCTpOWCTBAa M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, PaaIuoNpUEMHHK, TEICBU30D,
anTeHHa, Tenedpon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacIpOCTPaHEHUE TIOTIEPEYHBIX U TIPOJIOJIBHBIX BOJIH.

Komneb6mromeecs Teno Kak HUCTOYHHK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIICHUS MEXaHUIECKUX BOJIH.

Ha6mronenue narephepeHuy u AuGpakiiuy MeXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGnrogenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJOH M 4YacTOTOM
KoJIeOaHUH.

HccnenoBanne  CBOMCTB — AJIGKTPOMArHMTHBIX — BOJIH:  OTPaK€HHE, IPEIOMIICHHUE,
noJsipu3anus, Judpakiuus, THTepdepeHIns.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonuHEtHOE paclIpoCTpaHEHHUE CBETa B OJHOPOJIHOU Cpee.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHe H300paKEHUN B IIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. l[IpenenbHbli Yroj MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus ceeta. CroxxHbIil coctaB 6enoro cseta. L[Ber.
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CoOuparomue M paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasi CUjla TOHKOW JUH3BL. [locTpoenune n3o0pakeHuii B COOUPAIOIIUX M PACCEUBAIOIINX
nuH3ax. PopMysia TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas onrtuka. WuTepdepenmust cBera. KorepeHTHbIE HWCTOYHUKU. Y CIIOBUSA
HaOJIO/ICHUSI MAKCHMYMOB 1 MUHUMYMOB B HHTEP(EPESHIITMOHHON KapTUHE OT IBYX CHH(]A3HBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBeta. Judpakunonnas pemérka. YciaoBHE HaOMIOACHUS TJIABHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIN  ammapar, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs OINTHKA, AUPPAKIIUMOHHAS
peméTKa, TMOJISAPOUL.

Jlemoncmpayuu

[IpsimosinHEiHOE pacnpoCTpaHeHUe, OTpaKeHWe M NpejomiieHue cBera. OnTuyeckue
pUOOPHI.

[TonHoe BHYTpeHHEe oTpaxkeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHinm crera.

Ha6mronenue qudpaknum certa.

HaGnronenue aucnepcun ceTta.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepenune nokasaresns NpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

Habmronenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crienMAJILHOH TEOPHMH OTHOCUTEILHOCTH
['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWkH. [locTynarel crnenuanbHOM Teopuu
OTHOCUTEIILHOCTH: WHBAPUAHTHOCTh MOJYJIA CKOPOCTHM CBETa B Bakyyme, MNPUHIHUII
OTHOCHTEIBHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKOM YaCTULIBI.
CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOM YaCTULIBI. DHEPrUsl MOKOSI.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Inemenmot K6aHMO6OU ONMUKU
®otonbl. Popmyna Ilnanka cBsi3u s3Hepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orodpgekra. Ombitel A. I. CroneroBa. 3aKoHBI
¢dororpdexra. YpaBHenue DitHmTeitHa 111 poroaddexra. «KpacHas rpanuna» gporospdexra.
JNaBnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEUCTBUE CBETA.
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TexHuueckre yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHHe: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IIMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO (oTodhdeKTa.
Ceeroauo.
Counneunas 6atapest.
Tema 2. Cmpoenue amoma
Moguens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
Mozenb aroma. [loctynarel bopa. M3nydenue u norsnouieHue (GpOTOHOB MPU NEPEXOJE aTOMa C
OJIHOTO YpOBHSI BSHepruu Ha JApyro. Buapl crnekrpoB. CHekTp ypoBHEH 3HEpruud aroma
BOJIOPOJA.
BounHoBBI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJHOBOU Tyainu3M.
CrioHTaHHOE U BBIHYXJCHHOE U3ITyYCHHUE.
TexHuueckrue yCTpOMCTBA W IPAKTUYECKOE NIPUMEHEHHUE: CIEKTPAJIbHBIA aHaJIN3
(ciekTpocko), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens ombiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI JIa3epa.
Habntoenne nuHeHyaThIX CIEKTPOB U3ITy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAKOLIUE  CII0OKHOCTH CTPOCHHS  sjpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa no onpeneneHno coctaBa paJloakTUBHOTO M3JIy4EHUSI.
CgoiicTBa anbda-, 6eTa-, raMmMa-u3iaydeHus. BiusHue pagnoakTUBHOCTH Ha JKUBBIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsina siapa. MaccoBoe unciio saapa. M30Torsbl.
Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBA3M HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Maccel spa.
Anepuble peakuuu. Jlenenvie u cuHTE3 SA€EP.
SAnepubiii  peakrtop. TepmosimepHsiii cuHTe3. IIpoOmeMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
OdyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoi KapTUHBI MHpa.
TexHnueckre ycTpoNCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
Cu€TYrK MOHM3UPYIOUIMX YACTHUII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTull (o TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU
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Oranbel  pa3BuTus  acTpoHoMuu. llpukimagHoe W MHMpPOBO33pPEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bup 3Bé3nH0r0 Heb6a. Co3Be3nus, sspKkue 3BE3/bI, IUTAHETHI, X BUAUMOE JBIKEHHE.

ConneuHnas cucrema.

Connue. Conneunass akTUBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJENI0BATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUld 3BE3J TJIaBHOM
nocienoBareabHocTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKAEHUHU U 3BoJronu CoJlHLIa U 3BE3/1. DTarnbl KU3HU 3BE3L.

Muieunsiii [TyTs — Hama I"'anaktuka. [lonoxxenue u neuxenune Connua B ['anaktuke. Tumsl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. Pasberanue ramakrtuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acCTpOHOMUM.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJIeNIeHUs MOJI0XKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Muneunoro [lyrtu.

Oo0o0maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHOW U
THUYECKOM cdepax IesATeNbHOCTH 4YeNOBeKa, pojib W MecTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTUHE MHUpa, pPOJb (PuU3NUecKod Teopud B (POpMUPOBAHHUH
MpEeACTABICHUHN 0 (U3NUECKONU KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTaBICHHI O IPUpPO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXKIIPEJAMETHBIX CBS3€Hl C KypcaMH MaTeMaTHKH, OHWOJIOTUH, XUMHUH,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, MOJEIb, H3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOU3BOJHBIE DJIEMEHTAPHBIX (DYHKIIHIA,
MIPU3HAKU T0J1I00US TPEYTOJILHUKOB, OMPEIeICHNE TUIOIIA/IU TUIOCKUX QUryp u o0bEma Ted.

buonocus: snekrpuyeckue sBICHUS B XUBOW MNpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOM NPUPOJE, ONTUYECKHE SIBICHHUS B JKUBOW NPUPOJE, ACUCTBUE paJWallUM Ha JKHUBBIE
OpraHu3MBl.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KpPHUCTaUIMYECKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKY, CIEKTPAIbHbBIN aHaIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3AJI€KH MArHUTHBIX Py, GoToCchEMKA 3eMHON
MIOBEPXHOCTH, IIPEJICKA3aHNE 3EMIIETPACEHUH.

Texnonozcus: TMHUM DJIEKTPOIIEpENad, T€HEPaTOp MEPEMEHHOTO TOKA, 3JIEKTPOBUIATED,
MHAYKIIMOHHAs TMeYb, pajap, paJuoNpUEMHMK, TEJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTHKA, COJIHEYHAas 6aTapes.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mpeamera «Du3uka» Ha ypoOBHE CPETHEr0 OOIIero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII>HI>IX PE3YJIbTATOB.

JJUYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOyYarONIMXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UITMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIMi, TO3WUTHUBHBIX BHYTPCHHHX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYarOMIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATCIIBHOCTh B HMHTEpECcax TpakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONM OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOopMUPOBAHHOCTh POCCUICKON TPAXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYCCKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICH
Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI M [ICHHOCTH, B TOM YHUCJIC B JCSITSILHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIFOYAs CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEpEeC K pa3auuHbiM cdepaM TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (DM3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOP Oymyiieit
npodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B oOnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 7K0JIOrHYecKOro BOCHUTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPHI, OCO3HAHHWE TJI0OAIBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;
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IJIJAHUPOBAHUE M OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMSA
LeJIed yCTOMYUBOIO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT O MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuUTHS (PU3HMUECKON HAYKH;

0CO3HAHME IICHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MpOIECCe M3ydeHUs (PU3HKH
OCYILIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIIbHOCTh UHANBUIyalIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHBIE YHHBEPCATbHbIE YUeOHbIE el CTBHUS
bBa3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33/IaBaTh TapaMeTPhl U KPUTEPUH UX JTOCTIDKCHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPHUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepHUATbHBIX
1 HEMaTEePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TIOCIICICTBUAN ACITSILHOCTH;

KOOPJIMHUPOBATH M BBINIOJHATH PAabOTy B YCJIOBHSX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE IPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

ba3oBrble nccienoBarejbcKue AeidCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TMOHITHSIMH W METOJIaMH (PH3UYECKOU
HAYKH;

BJIQJICTh HaBBIKAMU y4YCOHO-HCCIICIOBATEIILCKON M MPOCKTHOW JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBHIO H TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB PEIICHUs 3a1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOI0B TIO3HAHMSI,

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETALHH,
MpeoOpa30BaHUI0 M TMPHUMEHCHHUIO B Pa3jIMYHBIX YUYEOHBIX CHUTYallMsX, B TOM 4YHCJIC IpHU
CO3JaHUU Y4EOHBIX IPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTEe3y €€ pelICHHs, HAXOJWUTh apryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJIaBaTh IapaMeTPhl U KPUTEPUH PEIICHHUS,

aHAJM3UPOBATh IOJIydCHHBIC B XOJC pCIICHHS 3aJaud pPe3yJbTaTbl, KPUTHUYCCKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BAaTEIbHOU NEATEIHHOCTH, B
TOM YHCTIEe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIUSIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MePEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;

yYMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TIOAXO0IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.
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Padora c undopmanueii:

BJIQJIETh HaBBIKAMHU TOJIydeHUs MH(POpPMALUN (HU3NUIECKOTO COJEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISTh IIOMCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPIPETAHIO HHPOPMALIUY PA3TUYHBIX BUIOB U (HOPM IPEACTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCII0JIb30BAaTh CpeAcTBa WH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHH B
pElIEeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 3a/1ad C COONIOIEHUEM
TpeOOBaHUI PTOHOMHKH, TEXHUKH 0€301IaCHOCTH, THTUEHBI, pECYpcOcOepekeHusl, IPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COACPIKAHUS B pPAa3IMYHBIX (Qopmarax ¢ Y4ETOM
Ha3HauYeHUs WHPOpPMAMKM W LEJNEeBOM ayAWTOpWH, BBIOMpaAs ONTUMAIBHYIO (QOpMYy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMmyHHKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISTH O0IIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEITLHOCTH;

paCHO?:HaBaTI) HpC}lHOCBIJ'IKI/I KOH(i)J'II/IKTHI)IX chyauHﬁ " CMAT4YaTh KOH(l)J'II/IKTI)I;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U HHIUBUAYAIbHON paOOThI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

HpI/IHI/IMaTB neian COBMeCTHOI;'I JACATCIIBHOCTH, OpFaHI/ISOBBIBaTI) 158 KOOpJII/IHI/IPOBaTB
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUM, PACIPENENATh POJH C YYETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJAJa M KaKJOTO YJ4aCTHHUKA KOMAHJbI B OOIIHMI pe3yabTar
10 pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE TMPOEKTHI, OICHUBATh HJACH C TO3WIMKW HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbI€ 1eCTBUSA
Camoopranuszanms:
CaMOCTOSITENIBHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENBHOCTh B 00OJacTu (PU3UKU U
aACTPOHOMUU, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIaH PEHICHHs] PacUETHBIX M KA4eCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOUYTCHUN;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOcTBOBaTh (HOPMHUPOBAHHIO U TPOSIBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

18



JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIJISM;

BJIQJICTh HABBIKAMH TIO3HABATEILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIbHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

UCTOJIB30BaTh NPUEMBI peIeKCHH ISl OLIEHKH CUTYaIIH, BEIOOpA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E Pe3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATh ce0sl, IOHUMAasi CBOU HEAOCTATKU U JIOCTOUHCTBA;

MIPUHUMATh MOTHBBI U a@pTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MIPOTrpaMMBbI IO (pU3MKe 115
YPOBHS CpellHero obiiero oopa3oBaHusl y 0Oy4YarOIIMXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIOCOOHOCTh NOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIFOUAIOIIETO CaMOKOHTPOJIb, yYMEHHE PUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U IPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlMM, BKJIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHHMIO IENU MU YyCHexy,
ONTUMMU3M, HHULIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJsib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTUHBI MUPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITEeNIbHOCTH JIFOZICH;

YUUTBHIBaTh TPAaHUIbl NPUMEHEHHsS] H3YUYEHHBIX (PU3UUYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepLHUajIbHas CUCTeMa OTCY€Ta, aOCOJIFOTHO TBEPAOE TENO, WICANBHBIM Ta3, MOJENH
CTPOEHUS Ta30B, )KUIKOCTEH M TBEPABIX TEJ, TOUCUHBIH HIEKTPUUECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (HU3MYECKHE SBJICHUS (MpOIecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOPHH CTPOCHHUS BEUIECTBA U DIEKTPOIUHAMUKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHE, CBOOOJHOE TaJeHUE Tel,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMmojeiictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeW M TBEPABIX Tel, U3MEHEHHe o0bEMa Ted MPH HarpeBaHUuU
(oxyakieHun), TeTJIOBOE paBHOBECHE, HCIIapeHHe, KOHACH CAIlUs, TNIaBIIEHUE, KPUCTAITU3aIlu,
KHUIIEHUE, BIaXXHOCTh BO3/yXa, MOBBILIEHUWE JABJIEHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPBITOM
COCyJle, CBA3b MEXIYy IapaMeTpamMu COCTOSIHHMS Ta3a B M30MPOLECccaxX, SJEKTPU3ALMS Tel,
B3aMMO/ICIICTBUE 3apAJIOB;
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OIMCBIBATH MEXAaHMYECKOE JBW)KEHUE, UCIOJb3Ys (PU3MUECKUE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAIbHAs SHEPrus, MeXaHudyeckas paboTa, MEXaHWYECKas MOIIHOCTb; IPH
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YyEMBIX BEIMYHH, HX
0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (OPMYJIBI, CBS3bIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIUYHHY
C IpyrUMH BEIMYHNHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIUIOBbIE CBOMCTBA TEJ U TEIUIOBBIE SBJIEHUS, HCIOJIb3YS
¢u3nyeckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYeCKas DSHEprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOA(PQPHUIHMEHT MOJIE3HOTO ACUCTBHS TEIJIOBOTO
JBUTATEIIS; IPY OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJIB3YEMbIX BEIUYHH,
uxX O0003HAYEHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJTMUMHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBONCTBA BEIIECTBA U 3JIEKTPUUYECKUE SIBICHUS
(mpo1iecchl), UCIMOJIB3YST (PU3NYECKUE BEIMYUHBI: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIA, TOTEHIMAJN, Pa3HOCTh NOTEHLHUANOB; IMpPU ONHUCAHUU IPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJb3yEMbIX BEIUYMH, HUX OOO3HAUYEHHS U €JWHULIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axkonsr HpioToHa, 3aKOoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, TPUHLIUI CYNEePIIO3UIINU CUII, TIPUHIUIT
paBHOMpPABUS MHEPLHMAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEIIECTBA, 'a30BbIC 3aKOHBI, CBSI3b CPEIHEH KHHETHYECKOW SHEPTHU TEIUIOBOIO JABHMIKEHMS
MOJIEKYJI C aOCOJIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
NIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuuaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYECKOe BbIPAKEHUE U YCIIOBUS (IpaHMIIbI, 001aCTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBHSI MaIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yCloBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKHU3HM;

BBITNIOJIHATh 3KCIIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUECKUX SBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IPSIMBIX M  KOCBEHHBIX M3MEpPEHMH, MpH 3TOM  (PopMyaupoBaTh
npobiemy/3agayy M TUNOTE3y Y4eOHOrO AKCIEPUMEHTa, COOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOUTH OIBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYLIECTBIIATh MPSIMbIE U KOCBEHHBbIE H3MEPEHUS (QU3MUYECKHX BEJIUYMH, IPU 3TOM
BbIOMPATh ONTUMAJbHBIA CIIOCOO H3MEPEHHs M HCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKU
MOTPELIHOCTEH N3MEPEHUi];

UCCIIeIOBaTh 3aBUCHUMOCTH MEXAy (U3MUECKUMH BEJIUYMHAMH C MHCIOJb30BaHUEM
OpSMbIX H3MEPEHUH, IMpU 3TOM KOHCTPYUPOBATb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUAE TAOIMIl M rpadUKOB, A€naTh BHIBOJIbI
10 pe3yJIbTaTaM MCCIEI0BAaHMUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM MU3MEPUTENBHBIX YCTPONCTB U J1a00paTopHOro 000pyI0BaHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 33Jaull BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (QOPMYIbI, HEOOXOIUMBIE A €€ pelieHus,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAbHOCTh MOJyYEeHHOTO 3HaueHHs (PU3NYECKON BEINYHHBI,
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pelaTh KaueCTBEHHBIE 3aJauyd: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO LIETMIOYKY
paccyXJeHHul ¢ ONOpPOl Ha U3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

UCIONBb30BaTh MPU pEIICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIIOHHBIC
TEXHOJIOTMM JUIsl MIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpETAlM U IPEJICTaBICHUs y4yeOHOW U
HAYYHO-TIONMYJISIPHOW HWH(POPMALIMHU, TOJYYEHHOW W3 PAa3TUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJM3UPOBATH MOJTydaeMyI0 HHPOPMALIUIO;

MIPUBOJIUTH HPUMEpPHI BKJIAZA POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIONB30BAaTh TEOPETUYECKHWE 3HAHWA 1O (HU3UKE B TOBCEJAHEBHOW JKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOPAIEHUHN C TPUOOPAMH U TEXHHUECKUMH YCTPOHUCTBAMH, JIJIS
COXPAHEHHS 3/I0pPOBbS U COOIIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKaloUlei cpene;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUTAHUPOBATh paboTy
IPYNIbI, pAlUOHAJIbHO pacHpenessiTh OOA3aHHOCTH U  IJIAHUPOBATh JESITENBHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonuy oOyuenus B 11 kJiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaAIOUIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
JEeSITeNIbHOCTH JIFOJIeH, LIEJIOCTHOCTh U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS H3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
AIIEKTPUYECKUM 3apsii, Jy4 CBEeTa, TOYEUHBIM HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAsl MOJIEIb aTOMHOTO Apa MPH pelieHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBICHUS (MPOIECChl) M OOBACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKU: 3JEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJEWCTBME MAarHUTOB, JJIEKTPOMAarHUTHAas
WHIYKIUS, ACMCTBME MAarHUTHOTO MOJs Ha IMPOBOAHMK C TOKOM M JBWXKYIIMHCS 3apsh,
AIIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIpOCTPaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJNSIpU3ALMUS CBETa, JUCIEpPCUsl CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekr), cBeToBOE NaBieHHe, BOZHUKHOBEHUE JTMHEWYATOTO
CIEKTpa aToMa BOJAOPO/1a, ECTECTBEHHAsI U NCKYCCTBEHHAs PaJIMOAKTUBHOCTb;

OTHCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKUE,
ANIEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) U DIEKTPOMArHUTHBIC SBIIEHUS (IIPOLIECCHI),
UCTONIb3YS  (U3MYECKUE BEIMYMHBI: DIEKTPUUYECKUN 3apsii, cuja TOKa, OJIIEKTPHUYECKOoe
HaIpsKEHUE, AIEKTPUUECKOE COIIPOTUBIIEHUE, Pa3HOCTh MOTEHLIUANIOB, JIEKTPOABUKYILAs CUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJs, cwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTYIIKH, SHEPrUsl 3JIEKTPUUYECKOT0 W MArHUTHOTO TOJEH, MepHoj] M YactoTa KojiebaHwil B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOIECCe TApMOHHUYECKUX AIIEKTPOMArHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYeCKas CWJIa JMH3bI, MPU OMUCAHUU MPABUIIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT HCHOJb3YeMbIX BEJIMYMH, HMX OO0O03HAYCHHs W E€AUHUIIB,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUHUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3YSd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMInynbc (OTOHA, MEpPHOJ IMOoJIypacnaja, SHEpPrus CBS3W AaTOMHBIX sJiep, HpU ONMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, WX OO0O3HAUYECHUS U
€IMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3bIBAIOIIME AHHYIO (PU3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaYeHUE (PU3NUECKOI BETMUUHBI;
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aHATM3UPOBATh (PU3MUECKUE MPOIECCHl U SBJICHUS, MCIONB3yd (DPU3MYECKHE 3aKOHBI U
NpUHOMIBL:  3akOH OMa, 3aKoHbl IOCJEJOBATENBHOIO M IAPAUIENBHOIO COEIMHEHUS
IIPOBOJHUKOB, 3akOH J[xoyms—JIeHnma, 3akOH  3JIEKTPOMAarHUTHOM  MHIYKIUH, 3aKOH
IIPSIMOJIMHENHOTO PacCIpOCTPaHEHUs] CBETA, 3aKOHBl OTPAKEHUS CBETAa, 3aKOHBI IPEJIOMJICHUS
CBETa, ypaBHeHHME DOiWHIITEHHa I (GoTodhPeKTa, 3aKOH COXPAaHEHHS SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpaHEHMUs
MaccoBOr0 4HcIa, HocTyaarsl bopa, 3aKOH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3indarhb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpPaHUIBL,
001acTH) MTPUMEHUMOCTH;

ONPEJENATh HaIpaBJIEHUE BEKTOpAa WHAYKIMM MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cuibl AMiiepa u cuisl JIopenna;

CTPOUTh M OIIUCHIBATh U300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAaHUIO (PU3NYECKHX SBJICHUI M IPOLIECCOB C
WCIOJIb30BAHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: TMpu 3ToM  (opMynnpoBaTh
npobseMy/3agadyy W THIOTE3Y Yy4eOHOTO OSKCIEpPUMEHTa, CcoOupaTh YCTaHOBKY W3
MIPEII0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIISITh NPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU 3ITOM
BBIOMpATh ONTUMAbHBIA CHOCOO H3MEpPEHUs M HCIOJb30BaThb W3BECTHBIE METOIbl OIEHKHU
MTOTPEITHOCTEN U3MEPEHN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C MCHOJB30BaHUEM MPSIMBIX U3MEPEHUI:
IIpU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (MKCHPOBATH PE3YyIbTATHl MOJTYYEHHON 3aBUCHUMOCTH
¢bu3nyecKkux BEIMYMH B BHUAE TabmuIl M TrpauKoOB, Je1aTh BBIBOABI IO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOmogark npaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEpPUMEHTa, Y4eOHO-UCCIIEOBATENbCKOM W  IMPOEKTHOW JAEATENBHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 00OPYAOBaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (M3UYECKOM MOJAENbI0, HCHOJb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3aJa4dl BHIOUPATh (PU3HUECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcuU€Thl M OLICHUBATh PEAIbHOCTh MOJIyYEHHOI'O 3HaUeHU s (PU3NYECKON BETUYNHBL;

pelaTs KauyeCTBEHHBIC 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOYKY
paccykKJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAIMIOHHbIE
TEXHOJIOTUU JUIsl MOMUCKA, CTPYKTYPHUPOBAHMsI, MHTEPIIPETAllMU U MPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOW HMH(pOPMALMU, HOJYYEHHOW M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAILHIO;

OOBSICHATH NPUHLMIIBI IEHCTBUS MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, Pa3jinyaTh
yCJIOBHS UX O€30I1aCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HM,

MIPUBOAMUTH MPUMEPHI BKJIA/a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HaHMA 1O (U3UKE B TOBCEJAHEBHOW JKU3HM IS
oOecrieyeHns 6€30MaCHOCTH MPU 0OpALIEHUN ¢ MPUOOpaMH U TEXHUUYECKUMH YCTPOHCTBAMH, JJIS
COXpaHEHHUS 3JI0POBbsI U COOIIOICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

paloTatTh B IpymIe C BHIIOJHEHUEM PA3IUYHBIX COLUMAIBHBIX POJIEH, INIAHUPOBATH PAbOTy
TPYIIBL, palMOHAIBLHO paclpelesiaTh O0O0f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaH/APTHBIX CUTYyalUsAX, aJ€KBaTHO OLICHMBATh BKIJIAJ KaXJOrO M3 YYAaCTHUKOB IPYIIbI B
peleHre paccMaTpuBaeMOi POOIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOABT HAYRHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHEMata > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubnuoreka [JOK
3.2 10 1
OCHOBBI TEPMOMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24

Pazpea 4.

AJIEKTPOJANHAMUKA
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bubmuoreka [JOK

41 MEKTPOCTATIRA 10 hitps://m.edsoo.ru/7f41bf72
[TocTosHHBIM nekTpruyeckuil Tok. Toku B bubmorexa [IOK
4.2 12
PAa3IUYHBIX Cpeaax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM nudpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4eCcKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KOJIe0aHus https://m.edsoo.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Orruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIEMATIBHON TEOpUH bubnuoreka [JOK
3.1 4 1
OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Utoro no pazueny 4
Pazgen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 ONneMeHThl KBAaHTOBOM ONTUKU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToma 4 bu6mmoreka [JOK
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4.3 ATOMHOE SApO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l r?::ffz)(l)_.[ 8/I§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOILIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnll;l ;f(;;ig r(lj/I;f41097c
Hroro no pazneny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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