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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha ypOBHE CpeaHero ooOumiero oOpa3oBaHHs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOU
obOpasoBarenbHOl Tporpammel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHIICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTeNbHBIX OpraHm3anusx Poccuiickoii ~ denepanuu,
peaTn3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMEI.

Conepxanue mporpamMMmbl 1o (M3MKE HampaBieHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4YHOU KapTHHBI Mupa obOydaronmuxcs 10—11 kiaccoB npu oOydeHuu ux GusnkKe Ha Oa30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. IIporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHHPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3ynbrataM OOYy4eHHMs, a TaK)K€ YUYHUTHIBAET HEOOXOAMMOCTh PEATU3ALUU MEKIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAyYHbIMU Yy4eOHBIMU IpeaMeTaMu. B Hell ompepenstorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIC, METaNpeAMETHbIE, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3HMKe BKIIOYAECT:

IUTAaHUPYEMBbIE Pe3yNbTaThl OCBOEHUS Kypca (u3uKu Ha 0a30BOM ypOBHE, B TOM 4YHCIIE
MIPEAMETHBIC PE3YJIBTATHI M0 TOAaM O0yUEHHUS;
coJiepkanue yuebHoro npeamera « Pu3nka» Mo rojgam o0ydyeHwusl.

dusmka Kak Hayka 0 HauboJsiee 00IMX 3aKOHAX MPHUPO/IbI, BHICTyNAs B Ka4eCTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBICHUHN, U3y4aeMbIX
XUMHeH, Ouosoruei, gusnueckoil reorpadpueil u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHUs HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBAaMU U JIpyrux. M3yueHune Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0ydaromuxcs, B GOpMUpOBaHUE YMEHUH
MPUMEHSTh HayUHbIM METO/1 TO3HAHUS MPYU BHIMOJIHEHUH UMHU YU4E€OHBIX HCCIIEI0BaHUM.

B ocHOBY kypca Gu3MKH Ui YPOBHS CpeIHEro o0IIero o0pa3oBaHus MOJIOXKEH Pl HIIEH,
KOTOpPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €0 IIOCTPOCHHS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEHM KypC SABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (PU3UKH, BKIHOYAET KaK BOIMPOCH! KIACCHYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes eenepanusayuu. B coOTBETCTBUU ¢ HEl MaTepuall Kypca GpU3nKi 00beTUHEH BOKPYT
¢buznueckux Teopuil. Benymmum B Kypce sBIsieTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanusanus mpeanoyiaraeT UCHOIb30BaHUE T'YMaHUTAPHOTO
nmoTeHIMaNa (PU3NIECKON HAYKH, OCMBICIICHUE CBS3U Pa3BUTHS (QU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECCKUMU, HDABCTBEHHBIMU U YKOJIOTUIECKUMU MPoOIeMaMHu.



Hoes npuknaonoti nanpasnrennocmu. Kype pusuku npenmnosiaraet 3HakOMCTBO € HIMPOKUM
KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUI N3YUCHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu pealn3yercsd MNOCPEICTBOM BBEICHHA JJIEMEHTOB COZACP KAHU,
HNOCBALIEHHBIX 3KOJIOIMYECKMM IpoOJeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbl C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CYKAeHUs po0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

Ctep>KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpelHEro oOIiiero oOpa3oBaHHs
SBISAIOTCS (u3nUeckue Teopuu ((HOpMHUpPOBaHME MPEACTABICHUNA O CTPYKTYpe MOCTPOCHHS
buznyeckoil Teopuu, poiu (PyHIAMEHTAJIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHil, I ONHUCAaHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CHCTeMHO-IEITENFHOCTHBIN MOAX0/] B Kypce (PM3UKH pean3yeTcs MpexkIe BCEro 3a CUYET
OpraHu3alluy 3KCIIEPUMEHTAILHOW NEATeIbHOCTH o0ydvaromuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKN — ITO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB
71a00paTOPHBIX pabOT, KOTOphIE B MporpamMme 1o (usnke OObEIUHEHBI B OOIIMNA CITHMCOK
YUEHHYECKUX MPAKTUYECKUX padoT. BrigeneHne B ykazaHHOM IEpedyHE J1adOpaTOpHBIX padoT,
NPOBOJUMBIX ISl KOHTPOJISI M OLEHKH, OCYIIECTBISICTCS YYaCTHHKAMH O0pa30BaTeIbHOTO
nporecca UCXOsl U3 0COOEHHOCTEH TUTAaHMPOBAHMS U OCHameHus kKabuHera Gpusuku. [Ipu sTom
o0ecrieyrBacTCsl OBJIAJICHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBCHHBIC HM3MEPCHHS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKUX BEIMYMH W TIOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bonpiioe BHUMaHuEe yJensieTcsl PEIIeHUI0 pacUETHBIX U KayeCTBEHHBIX 3a1ad. [Ipu saTom
JUTISL pacYE€THBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 337]a4M C SIBHO 33JIaHHOM (PU3MUECKOU MOJIEIBIO,
MO3BOJISIIOIINE TPUMEHSATh HU3YyUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTHM KakK M3 OJIHOTO pasjena
Kypca, Tak ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX Pa3AesioB. [[1s Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABISAIOTCS 3aJlaHusl Ha OOBACHEHHE TMPOTEeKaHWs (PU3NYECKHX SBICHUM W TPOIECCOB B
OKpY’KaloIIeW Xu3HH, TpeOyromue BbIOOpa (PU3WYECKOW MOJENH IJisi CUTYallMH MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ T1peboBaHusiMu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecnieyeHn0 y4eOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YpOBHE CpPETHETO
oOmiero o0pa3oBaHMs JIOJDKEH M3ydyaThCs B YCJOBUSAX NMPEIMETHOro KaOuHeTa (DM3MKHU WIH B
YCIIOBUSIX UHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYyYHOro 1uKiIa. B xabunere
(bU3UKN T0JKHO OBITH HE00X0AMMOE JTabopaTopHOe 000PYTOBAHKE /IS BHIIOJTHEHUS YKa3aHHBIX
B TIporpamMmMe N0 (QHU3UKE YYECHHUUECKUX TPAKTHUYECKUX paboOT W JEeMOHCTpAIlMOHHOE
obopyioBaHHE.

JeMoHCTpanmioHHOe 00OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBUU C IPUHITUIIOM
MUHUMAJIBHON TOCTaTOYHOCTH M 00eCIeYrBaeT MOCTAHOBKY MEPEUUCICHHBIX B MPOrpaMMe IO
(GU3MKe KIIOYEBBIX JIEMOHCTPAIM I WCCICIOBAHUSA HM3y4aeMbIX SBJICHUW W TPOIECCOB,
OIMIOUPUYECKUX U (HYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHH.

JlaGopaTtopHoe 00OpyJIOBaHUE Ui YUEHHUYECKHX IMPAKTUYECKHX paboT ¢dopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreurBaeTcs B pacy€re OJIHOTO KOMILJIEKTAa Ha JABYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI J1IabopaTOpHOro 00OpyNOBaHUS JOJDKHBI OBITh
IIOCTPOECHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUHM AaHAJIOIOBBIX M LUGPOBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUIE HU(POBBIX Ta00PaTOPHIA.



OCHOBHBIMU TIEJISIMU U3YUYeHUsS (PU3UKH B 00IIEM 00pa30BaHUH SIBIISIOTCS

dopMHupoBaHHE WHTEpPEca M CTPEMJICHHS OOYYalOUIMXCS K HAyYHOMY HW3YYCHUIO
MPHUPOJIBI, PA3BUTHE UX UHTEIICKTYalIbHBIX M TBOPUECKHUX CIIOCOOHOCTEHH;

pa3BUTHE TPEACTABICHUH O HAaydyHOM METOJAE TIIO3HaHUS W  (QOPMHUPOBaHUE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHsS KaK pe3ysibTaTa M3y4YCHHsS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAILHBIX 3aKOHOB (PU3UKH,

(dbopMupoBaHUE YMEHUI OOBSCHATH SIBICHUS C MCIIOJNL30BAaHHEM (DU3MYECKUX 3HAHWH U
HAYYHBIX JIOKA3aTEIbCTB;

dbopMHpoBaHUE TPEICTABICHUNA O pOJU (U3UKU Il Pa3BUTHS JIPYTHX €CTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJOTHUH.

Joctuxenue 3THX Lenaed oOecreunBaeTcs pelIeHHEM CIEAYIOIUX 3aJad B Ipolecce
U3y4eHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o0iero o0pa3oBaHus:

npruoOpeTeHre CHUCTeMbl 3HAHWKA 00 0o0mmMX (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOINHAMUKY, KBAHTOBYIO (PU3UKY
Y 3JIEMEHTHI aCTPO(U3HKH;

dbopMupoBaHHEe YMEHUIl NPUMEHSATH TEOPETUYECKUE 3HAaHUSA JUISI OOBSICHEHHS
(GU3NYECKUX SBICHUW B MPUPOJAC U JIsi NMPUHATUS MPAKTUUYECKUX PEIICHUNW B TOBCEAHEBHOM
JKU3HHU;

OCBOEHHUE CIIOCOO0B PELIEHUS PAa3IMYHbIX 33/1a4 C SIBHO 33JaHHON (pr3HUECKON MOJEIbIO,
3aa4, MOAPA3yMEBAIOIINX CaMOCTOSITEIbHOE CO3JaHue (PU3NYECKOM MOJAENHU, aJeKBaTHOU
YCJIOBHSIM 33]1a4H;

MOHMMaHWe (PU3NYECKUX OCHOB W TMPUHIIUIIOB ACHCTBUS TEXHUYECKUX YCTPOWUCTB H
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIaJICHUE METOJaMH CaMOCTOSITENIbHOTO TUTAHUPOBAHMSI M TPOBEACHHS (U3UUYECKUX
HKCIIEPUMEHTOB, aHallu3a W HUHTEpIpeTalud HWHGOPMALUK, OIpPEAeTIeHUs] JT0CTOBEPHOCTU
[IOJIyYEHHOT' O PE3YJIbTATA;

CO3/IaHUE YCIOBUM ISl Pa3BUTHS YMEHUH MPOEKTHO-UCCIEI0BATEIIbCKOM, TBOPUYECKOM
JIEATEIIbHOCTH.

Ha wu3ydenue ¢usuxu (6a30Bblii ypOBEHb) Ha YPOBHE CpEIHEro oOIero oopazoBaHMs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 vacoB (2
yaca B HEJIeJII0).

[Ipu peanmuzaumu mnporpamMmbl mo mnpeamery «®Du3nka» HCHOIB3YETCs 000pyHOBaHUE
COBPEMEHHOTO  00pa3oBaTENBHOTO  IIEHTPAa  E€CTECTBEHHO-HAYYHOWM W TEXHHUYECKOU
HarpaBiaeHHOCTH «Touka Poctay 'bOY COI nm. E.A. Kuprommza c¢. bonsmas PakoBka.

COAEP)XAHUE OBYYEHUSA
10 KJIACC

Pa3nes 1. dusnka u MeTOAbl HAYYHOI'O TO3HAHMS

®usnka — Hayka o npupoge. HaydHele MeToAbl MO3HAHUSA OKpY’)Karowero mupa. Poisb
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (HU3MYECKUX SBICHUN W TpoieccoB. Hayunsie runore3sl. dusndeckue
3aKOHBI U TeOpuH. [ paHUIIBI IPUMEHUMOCTH (PU3HMUYECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.



Porer m mecto ¢usuku B (GopMUpPOBAaHWUM COBPEMEHHOW HAyYHOW KapTHHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AmnHasiorossle 1 HU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamurka

Mexannyeckoe naBkeHHEe. OTHOCHUTEIBHOCTh MEXaHMYECKOro JBuKeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpefHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE

MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHUCTEMBl KOOpAHMHAT. CIl0KeHUE NEepEeMELCHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpEHHOE MpsSMOJMHEHHOe aBrokeHue. ['paduku 3aBucumMocTr
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTHU U MIEPEMEIICHUS MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO MaieHus.
KpuBonuneriHoe naBwxkeHue. J[BMKEHHE MaTEpUaIbHOM TOYKHM IO OKPYKHOCTH C
IIOCTOSSHHOW MO0 MOZYJII0 CKOpPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHAss CKopocTh. llepuox u

gacToTa obOparieHus. LIeHTpocTpeMHUTENbHOE YCKOPEHHE.

Texundeckue yCT‘pOﬁCTB& U TPAKTHYCCKOC TIPHUMCHCHUC: CIIMAOMCTP, JABUIKCHUC
CHapsA 0B, HCIIHBIC U peMéHHLIe nepeaavn.

Llemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTFOCTPALUSl KHHEMATUYECKUX XapAKTEPUCTHUK JIBHKEHUS.
[IpeoOpa3zoBanue NBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTATBHO.
W3mepeHne yCKoOpeHust CBOOOTHOTO MaeHHUS.

Hanpasnenne ckopocTy pu ABUKEHUU IO OKPY’KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHnne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONMPEAECICHUS MTHOBEHHON CKOPOCTH.

I/ICCJ'IC,I[OBaHI/Ie COOTHOIICHHUA MCXKOY IIyTiAMU, HpOﬁﬂGHHBIMH TCIJIIOM 3a

IOCJIENOBATENIbHBIE pPAaBHBIE IIPOMEXKYTKM BpPEMEHH IIPH PAaBHOYCKOPEHHOM IBIDIKEHUU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYIIIO.



N3ydeHue qBUKEHUS MIapuKa B BI3KOW KUIKOCTH.
N3yuenune nBukeHus Teaa, OPOIIEHHOTO TOPU30HTAIIBLHO.
Tema 2. /lunamuxa

ITpunnun otHocutensHocTH ['anunes. Ilepseiil 3akoH Herorona. MlHepruanbHble CUCTEMBI
oTCU€Ta.

Macca Ttena. Cuia. IlpuHuun cynepno3uuuu cwi. Bropoit 3akoH HeroToHa st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH Hpr0TOHA 1711 MaTtepraibHbIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoibxkenus, kadenus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIBKEHUS U cuia TpeHus nokos. Koaddurment tpenns. Cuna COnpoTUBICHUS
IIPU JBMKEHHUH TeJa B KUAKOCTU WM rase.

HOCTyrIaTeJ'IBHOG U BpallaTCIIbHOC IBUKCHUC a0COJIFOTHO TBépI[Ol"O TCIa.

MOMEHT cHIIbBl OTHOCHUTENBHO OCHU BpauieHus. [lnedo cumbl. YcimoBHus paBHOBECHS
TBEPJIOTO TENA.

Texuuueckue YCTpOﬁCTBa U MPAKTUUCCKOC IPUMCHCHUC: IMOAIINITHUKH, OBHUKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiEHNE NHEPLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEI.

Bropoii 3akoH HeroTOHA.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AepopMariiu.
Hesecomocts. Bec Tena npu yCKOPEHHOM NOJABEME U NAJCHUU.
CpaBHeHuE CUJI TPEHUS NOKOSI, KAUEHUS U CKOJIbKECHHUS.
VYcenosus paBHOBecUsl TBEPAOTro Tesla. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenune nBmxeHns Opycka Mo HaKJIOHHOM TUIOCKOCTH.



HccnenoBanre 3aBHCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B MPY)KUHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

Hccnenoanue ycnoBuii paBHOBECUS TBEPAOrO TEIA, UMEIOLIETO OCh BPAILICHUS.
Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Hmnynbc MaTepuaibHON TOYKH (Telsa), CUCTEMbl MAaTePUABbHBIX TOYEK. VIMIyJIbC CHUIIBI U
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPaHEHUs UMITYyJIbca. PeakTHBHOE ABUKEHUE.

Pabora crinbl. MOMIHOCTE CHJIBL.

Kunernueckast sHeprus MaTepualbHOW TOYKH. TeopemMa 00 M3MEHEHHUH KHHETHYECKOU
JHEPruu.

[TorenunanbHas 3Heprus. [loTeHManbHas sHeprus ynpyro 1e(popMUpPOBaHHON IPYKUHBI.
[TorennuanbHas sHEprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

HOTCHI_II/IaHBHbIe N HCIIOTCHIMAJIbHBIC CHIIBL. CBs13b pa60TbI HCIIOTCHOUAJIBHBIX CHII C
W3MEHCHHEM MEXaHHYISCKOM OHEPIrUuu CUCTEMBI TCII. 3aKkoH COXpPaHCHUA MEXaHUYECKOM OHCPIHH.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHnyeckrne yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMEpP, MPYKUHHBINA
MHACTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexo MOTEHIIMATBHON YHEPTHH B KHHETUYECKYIO H OOpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne abCONIOTHO HEYINPYroro yjaapa € TMOMOIIBI0 JBYX OJMHAKOBBIX HHUTSHBIX
MAasITHUKOB.

HccnenoBanue cBsi3u pabOTHl CHIIBI C HM3MEHEHHUEM MEXaHMUYECKOW JHEpPruu Teia Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKIyTa.

Paspnen 3. MoaekyasipHast Gu3uKka 1 TepPMOAUHAMHMKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOU Meopul
OCHOBHBIE MTOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKONH TEOPUH U UX OINBITHOE 0OOCHOBAHUE.

BpoynoBckoe nBmxkenue. Juddys3us. Xapakrep IBUKCHHS W B3aUMOACHCTBHUS YaCTHUIL
BemecTBa. MoJenu CTpPOSHHUS Ta30B, KHAKOCTEH M TBEPABIX Tel M OOBSICHCHHE CBOMCTB



BEIIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca u pasMmepbl moiiekyn. KonmuecTBo BermiecTsa.
[TocTostnnast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Lienscus.

Mopnens uaeanpHOoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUu
uaeanbHOro rasa. AOCOIIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYECKOH »Hepruu
TEIJIOBOTO JBWKEHMs vactull rasa. [llkama temneparyp KenpBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B UacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe nmpeacraBieHne H30MPOLECcCOB: U30TEpMa,
u30xopa, nzodapa.

TexHuuyeckue ycTpoHcTBa U MPAKTUUECKOE IPUMEHEHHE: TEPMOMETD, OapoMeTp.

Jlemoncmpayuu

OnBITHI, TOKA3BIBAIONINE JIMCKPETHOE CTPOSHHUE BemecTBa, ¢ororpaduu MOJICKYI
OpPTaHUYECKUX COCAMHEHUIA.

OmnbiTe! 10 AU(PY3UN KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO IBHIKEHHUSI.

Mogens onbita LlTepHa.

OnbITHI, 10Ka3bIBAIOILIUE CYIIECTBOBAHNE MEXMOJIEKYIISIPHOIO B3aUMOICHCTBHUS.
Mogzens, HiuToCTpUpyoLIas MpUPOIy AaBlIEHHs ra3a Ha CTEHKH COCy/ia.

OnbIThl, WJUTIOCTPUPYIOLINE YPAaBHEHHE COCTOSHUS UI€ANBHOTO ra3a, U30MpOIECCHl.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

OmnpeneneHre Macchl BO3JIyXa B KIACCHOW KOMHATe€ Ha OCHOBE H3MEpeHHH 00BEMa
KOMHATBI, JIaBJICHHUS U TEMIIEPaTyphl BO3/IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKY TapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckas cucteMa. BHYTpeHHsS SHEPrusi TEPMOJIWHAMHYECKON CHUCTEMBI H
croco0b! e€ n3MeHeHus. KonmnyecTBo TEroTel U paboTa. BHYTpeHHsS 2HEPTUsT OAHOATOMHOTO
UeaTbHOTO Ta3a. Busl Tenmonepenadyu: TEIIONPOBOIHOCT, KOHBEKITUS, N3TydeHHE. Y IenbHas

TEIIOEMKOCTD BEILIECTRA. KonnuecTBo TEMIOTHI Ipu TeIuioncpeaayc.

[Tonsatue 06 anmabatHoM mnpouecce. IlepBblii 3akoH TepmoauHamuku. I[IpumeneHue
MEePBOro 3aKOHA TEPMOAMHAMUKY K H3omporieccaM. I padudeckas uHTepIperanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh MpoieccoB B MpUpoe.



Tennossie MamHbL. [[pUHIUTIEI AEHUCTBUS TEIJIOBBIX MamuH. [IpeodpazoBaHus sHEPTUH B
TerIoBbIX MamuHax. KoadduuueHnT nonesHoro aeiictBus terwioBoil Mamuubl. [ukn Kapho u
ero K03 GUIUEHT MOJIE3HOTO AEHCTBHS. DKOIOTHYECKHE MPOOIeMbl TEINIOIHEPTETUKH.

Texunueckne YCTPOﬁCTBa U TPaKTUYCCKOC IIPUMCHCHHEC. [OBUTAaTCIb BHYTPCHHETO
CropaHus, OBITOBOM XOJIOJUJIbHUK, KOHAUIUOHECD.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEW SHEpPIrUU Tella MpPH COBEPUICHUH DPAOOTHI: BBUIET MPOOKU U3
OyTBUIKH TOJ JCHCTBHEM CKaTOrO BO3JyXa, HarpeBanue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHue BHYyTpeHHEH sHepruu (TemMrepaTypsl) Tella IpU TeIuionepeaade.

OnbIT 0 aguabaTHOMY PACUIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPAHHUs, PEAKTUBHOTO JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvle cocmoanusn geujecmea. Pazoevie nepexoovt

[Tapoo6pazoBanue u konaeHcalus. Vcnapenue u kunenue. AGCONOTHAs U OTHOCUTEbHAsS
BJIQXKHOCTh Bo3Ayxa. HachlmeHHbIM map. YienpHas TemioTra napooOpa3oBaHus. 3aBUCHUMOCTh
TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

Teépnoe teno. Kpucrammmyeckue u amop@Hble Tena. AHU30TPOINS CBOMCTB KPUCTAJIIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne M Kpuctaiauzauus. Y aenbHas
TeruioTa riasieHus. Cyonumarius.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHuuyeckue ycTpoicTBa M NPAKTHUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU  IIOJIy4EHHsS COBPEMEHHBIX MAaTEpUajgoB, B TOM  4YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1aPOB.

Kunenne npyu NoHWKEHHOM JIaBJICHHH.

CriocoObI U3MepeHHst BIaKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHHS KPUCTANIMYECKOTO BEIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3/IyXa.

Paznen 4. DaekTpoanHaMuka
Tema 1. dnexmpocmamuka

DJIeKTpu3anusa TeJl. OJEeKTpUYecKuid 3apsa. JBa Buaa 2JIEKTPUYECKUX — 3apsi/iOB.
[IpoBOIHUKY, TUDIIEKTPUKH U MOTYPOBOJHUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOT0 3apsija.

B3aumoneiicteue 3apsngoB. 3akoH Kynona. TodeuHbll  31I€KTpUYECKM  3apsi.
Onexkrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHnun cyneprnosunuu

SJICKTPHUICCKUX noJieit. Jlnunm HaHpiDKéHHOCTI/I SJICKTPUYCCKOT'O ITOJIA.

PaGora cun QJICKTPOCTATHYCCKOI'0  IIOJIA. ITorenmuan. Pa3HOCTh, MOTEHILMANIOB.
HpOBOI{HI/IKI/I W JUOJICKTPHUKHU B DJICKTPOCTATUICCKOM II0JIC. I[I/IE)JICKTPI/ILIGCKBJI IMPOHUIACMOCTD.

OnekTpoéMkocTb. KonaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPTHs
3apsDKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTpOMCTBAa M MPAKTHYECKOE MPUMEHEHHE: HJIEKTPOCKOI, 3JIEKTPOMETD,
AJIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KOHJIIEHCATOP, KOMUPOBAIBHBIN
arnmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO M MPUHIAI JAEHCTBHS DJIEKTPOMETPA.

BzaumopeiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

IIpOBOAHUKY B DJIEKTPOCTATUYECKOM II0JIE.

DIIeKTpOoCcTaTUYECKas 3allIHTa.

JIMdNIeKTPUKY B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTh 3J'ICKTpOéMKOCTI/I IUIOCKOI'0  KOHJACHCAaTopa OT IUIomaiau IUIaCTHH,
pacCToOdHUA MCKAY HUMU U I[HBHCKTpH‘{CCKOﬁ IMPOHUIIACMOCTH.

OHeprus 3apsHKEHHOT0 KOHAEHCATOoPA.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvix cpeoax



DJIEKTPUYECKUN TOK. YCJIOBUA CYHIECTBOBAHUS SJIEKTPUYECKOrO0 TOKAa. MICTOUHMKHM TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hamnpspkenne. 3akon Oma 1715 yyacTka LETH.

3JI€KTpI/I‘IeCKO€ COITPOTUBJICHHC. YaenpHOE COIIPOTUBJICHHUC BCIICCTBA.
HOCJ’IC,I[OB&TCJ'IBHOG, napaajiCJIbHOC, CMCHIIAHHOC COCAUMHCHUE IIPOBOJHNKOB.

Pabota snekTpuueckoro Toka. 3akoH [[xxoyns—JIenna. MOMHOCTb 31EKTPUYECKOTO TOKA.

DIEKTPOABUKYILAs CUjla U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH Oma st
MOJTHOM (3aMKHYTOM) AJIeKTprIecKkoi nenu. KopoTkoe 3aMbpIkaHue.

DIIEKTPOHHAs POBOAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTb COIPOTUBIIECHUSI METAJIIIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBonnuku. CoOCTBEHHass M MNpPUMECHas MPOBOJUMOCTh IOJIYHIPOBOJIHUKOB.
CaoiicTBa p—n-nepexona. [lomynpoBoiHUKOBbIE TPUOOPBHI.

DJIEKTPUUYECKHII TOK B pacTBOpaXx M pacijlaBax 3JIEKTPOIUTOB. DJIEKTPOIUTHUECKAS
JTUCCOLMAIUS. DIEKTPOIIU3.

DnexTpuueckuil Tok B razax. CaMoCTOSATENbHBIN U HECAMOCTOATEIbHBIN pa3psaa. MoaHus.
ITna3zma.

TexHnueckue yCTpoicTBa U MPAKTUUECKOE TPUMEHEHHE: aMIIEPMETP, BOIBTMETP, pEOCTar,
WCTOYHHKM TOKA, »OJEKTPOHArpeBaTelibHble NPUOOPHI, DIEKTPOOCBETUTEIBHBIE MPHUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKYyMHBIM  JMOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTHOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

I/I3MepeHHe CHJIbI TOKA U HAIIPSAKCHUA.

3aBUCHMOCTD COIIPOTUBJICHUA MNUWIMHAPUYCCKUX I[IPOBOAHUKOB OT JJIMHBI, ILIOIIAAN
MONEPECUYHOTO CCUCHUA U MaTCpUuaa.

CwMmenranHoe COCIMHCHHUEC ITPOBOJHUKOB.

Hp}IMOC HU3MCPCHUC BJICKTpO,Z[BI/I)KyH_Ieﬁ CHIJIBI. KOpOTKOC 3aMbIKAaHUEC TaJbBaHHUYCCKOI'O
3JICMCHTA U OLICHKA BHYTPCHHECTO COIIPOTUBJICHU.

3aBUCHUMOCTh COIPOTUBIIEHUS! METAJUIOB OT TEMIIEPATYPHI.
[TpoBOAMMOCTE 3JIEKTPOIUTOB.
HckpoBoii pa3psl ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
H3ydeHue cMEIIaHHOTO COSAMHEHHSI PE3UCTOPOB.

W3mepeHre  SIEKTPOABMKYILEH CHJIbI  HMCTOYHMKA TOKA W €ro  BHYTPEHHETO
COIIPOTHUBJICHMUSL.

HabGnronenue anekTpoiusa.
MexnpeaMeTHbIe CBS3H

Uzyuyenue kypca ¢usuku 0O6a3zoBoro ypoBHsS B 10 kjacce OCYIIECTBISIETCS C y4ETOM
COJICPIKATEIBHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMd MaTeMaTHUKH, OWOJIOTUH, XUMHH,
reorpauu ¥ TEXHOJOTHH.

Meswxcnpeomemuvie nouamus, CBS3aHHBIE C W3YYEHHEM METOJIOB HAYyYHOrO IMO3HAHMS:
SBJICHWE, HaydHbIH (akT, rumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHs, HaAOJIOJICHHE,
HKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHue CUCTEMBl  YpaBHEHWH, JWHEHHas (QyHKOus, mnapadona,
runep6ona, ux rpaduku U CBOWCTBA, TPUTOHOMETpUUYECKUE (QYHKIMU: CHHYC, KOCUHYC, TAHTE€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M MX IPOEKLIHUU Ha OCHU
KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: MexaHndyeckoe JIBM)KEHUE B JKUMBOM mpupoze, 1uddysus, ocMoc, TeII000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIAaYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOU IIPUPOLE.

Xumus: JAUCKPETHOC CTPOCHUC BCIICCTBA, CTPOCHUC aTOMOB M MOJICKYJI, MOJIb BCIICCTBA,
MOJISApHAsA Macca, TCIIJIOBBIC CBOICTBaA TBépZLLIX TCI, JKUIKOCTEH U ra3oB, JJICKTPUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAA JUCCOUAllWA, raJIbBaHUKaA.

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

Texnonocus: npeodpa3oBaHUE ABUKEHHUN C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEXHUKE, MOIIINIHUKYN, HCIOJb30BAHME 3aKOHA COXPAHEHUs HUMIyJbca B TEXHUKE (pakera,
BOJOMET M Jpyrue), JBUTATelb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTMH MOJyYEHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIIE
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJOIMM,  DJEKTpPOCTaTHYECKas  3alluTa,  3a3eMIICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, dJIEKTpOHArpeBaTelbHble MPHOOPHI,
AIIEKTPOOCBETUTENbHbBIE PUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMuKa



Tema 3. Maznummnoe none. I1eKmMpoMazHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThHl. B3anmonelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJe€.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprno3uiyy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOU
nHayKuuy. KapTuHa TMHUI MarHUTHOW MHYKLWH OJISI IOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1osie IpOBOJHMKA ¢ TOKOM. KapTuHa JIMHMI MHIYKUWW MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYLIKH C TOKOM.
OnbiT OpcTena. BzanumoielicTBrue MPOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJIyJib U HalpaBJICHHE.

Cuna Jlopenua, €€ Moayinbp W HampaBieHHe. J[BHJKEHUE 3apsDKEHHOM vacTHLbl B
OJIHOPOAHOM MarHuTHoM mnose. Pab6ora cuibl Jlopenna.

SIBeHME DNEKTPOMAarHUTHOM MHAYKIMHM. IIOTOK BEKTOpa MAarHUTHOW HWHAYKIHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKLUUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapazes.

BI/IXpCBOC QJICKTPHUUYCCKOC II0JIC. QHGKTpO,I[BI/I)KYH_[aH Cljla HWHAYKIHKW B IIPOBOJHHKC,
ABVOKYIIEMCA MMOCTYIIATCIIBHO B OJTHOPOAHOM MArHUTHOM IIOJIC.

IIpaBuno Jlenna.

I/IHIIYKTI/IBHOCTI). SIBnenue CaMOUMHAOYKIHUH. BHeKTpOI{BI/I)I(YIHa}I CHJia CAaMOMHAYKIHH.
OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

Texuuueckue YCTpOﬁCTBa U TPAKTUYICCKOC TPHUMCHCHUC. TIOCTOSAHHLIC MAIrHUTHI,
SJICKTPOMAIrHMTHI, DJICKTPOABUTATECIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUI[, MHAYKIWMOHHAA ICYb.

Llemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.
JIvHUY MHIYKIIMY MAarHUTHOTO MOJIA.
B3anmoneiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuta Ammepa.

[ericrBue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.
SIBIIeHUE DNEKTPOMAarHUTHOW UHAYKIWH.

IIpaBuno Jlenna.

3aBUCHUMOCTh BHCKTpO,Z[BI/I}KYIHeﬁ CHUJIBI UHAYKIUKX OT CKOPOCTU HU3MCHCHUA MArHuTHOI'O
IIOTOKa.



SIBneHre caMOUHYKIHH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue eiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccenenoBanue siBJICHUS JIEKTPOMArHUTHON UHAYKIUH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 3.1eKmMpoOMAZHUNHbBIE KOTCOAHUA

Konebarenpnass cucrema. CBoOOAHBIE MeXaHHUYECKHE KonebaHus. [apMoHHUYecKue
kosebanus. Ilepuon, wactora, amrmumrtyna u ¢asa kosnebaHuil. IIpyXuHHBI MasTHUK.
MaremaTuueckuil MasTHUK. YpaBHEHHE IapMOHMUYECKUX Kojebanui. IIpeBpaienue sHepruu
IPY TAPMOHUYECKUX KOJIEOAHUSX.

Konebartenbubiit  koHTYp. CBOOOJHBIC SJICKTPOMArHUTHBIC KOJICOAaHUS B HICAUTHHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMsl MEXIY MEXaHHYeCKMMU U 3JEKTPOMarHUTHBIMU
kosebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HICATLHOM KOJeOaTeTbHOM

KOHTYDE.

[IpencraBienue o 3aryxaroumx KojeOaHUsAX. BbIHyX/IeHHbIE MeXaHHYEeCKHe KoJeOaHus.
Pe3onanc. BeiHyX/1€HHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

[Tepemennblil Tok. CHHYCOUJANBbHBIN NepeMEHHbIH TOK. MOIIIHOCTh NEPEMEHHOI0 TOKa.
AMIITUTYJTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HANPSKEHUS.

Tpanchopmarop. IIpowsBoacTBo, mepenada W MOTPEOJICHHUE SICKTPHUYCCKON SHEPTHUHU.
DKOJIOTMYECKHEe PHCKH TMPH TMPOU3BOACTBE AJIEKTpOdHepruu. KynbTypa HCHOIB30BaHUS

ANEKTPOIHEPTUU B MOBCEAHEBHOM )KU3HH.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE TNPHUMEHEHHWE: DIIEKTPUYECKUH 3BOHOK,
TeHepaTop INEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoIlepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTelbHON cUCTEMbI (IPYKUHHBIA WM MaTeMaTHYeCKHUI
MasITHHK).

Habmonenue 3aTyxaromux KoiedaHu.
HccnenoBaHue CBONCTB BBIHYXKJICHHBIX KOJIeOaHUH.
Hab6nronenue pe3onanca.

CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOaHUSI.



OcmumnorpaMMbsl — (3aBUCUMOCTH  CUJIBI  TOKa UM HAOpsDKEHUST OT  BpPEMEHH) Ul
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onaHC mpu 1OCIIEIOBATEIBHOM COCIMHEHUHU PE3UCTOPA, KATYIIKH MHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Monenb TUHUY 3IIEKTpOIIepe1adH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NIEPUOJIA MAJIBIX KOJIEOAHUN Ipy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccrnenoBanue mepeMEHHOr0 TOKA B IENM W3 TOCIENIOBATENIbHO COCTUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbBLE B0JIHbL

MexaHu4deckue BOJIHBI, YCII0BUs pacnpoctpaneHus. [lepuoa. CkopocTh pacnpocTpaHeHuUs
W juuHA BONHBL [lomepeuHple W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXAHUYECKUX BOJIH.

3ByK. CKOpOCTh 3BYKa. [ poMKOCTH 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3JIYy4YEHHUsS AJIEKTPOMArHUTHBIX BOJIH. B3amMmHuas
opueHtanus BekTOopoB E, B, V B anekTtpomarHutHoi BosiHe. CBONCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)X€HUE, WpeJIoMJIeHUe, NoJsapu3amus, audpaxius, uHrepdepeniua. CKOpOCTh

SJICKTPOMArduTHBIX BOJIH.

[IIkana 2MEKTPOMarHUTHBIX BOJH. IIprMeHEHUEe SIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOUIEH Cpeibl.

TexHnuyeckue ycTpoHCTBAa M IPAKTUYECKOE IPHUMEHEHHUE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yJIbTPa3ByKOBasi JMArHOCTHKA B TEXHUKE U MEIUIMHE, pajaap, paAuONpHUEMHHK, TEJIEBU30D,
aHTeHHa, tenedon, CBU-neup.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOIO0JIBbHBIX BOJH.

Kone6mromieecs Teo Kak HICTOYHUK 3BYKA.

Habmroienue orpaskeHus U NpeioMIeHHUs] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHny u 1uppakiuy MEXaHHUECKUX BOJIH.

3BYKOBOM pE30HAHC.



HaGnronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIUTYJIOW M YacTOTOH
KoJie0aHui.

WccnenoBanue  CBOMCTB — AJEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, MPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas onruka. IIpsMonuHeiHOE paclpOCTpaHEHHE CBETA B OJHOPOIHON CpEE.
JIyd cBera. Toye4yHBI ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHne M300pakeHUl B IUIOCKOM
3epKaie.

[Ipenomnenune cBera. 3akOHBI TpEJIOMJICHUS CBeTa. AOCOJIOTHBIA  IOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpakeHue. IlpeaenbHbId yroja MOJHOIO BHYTPEHHEIO
OTPaKEHUS.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[ser.

Cobupatomue u pacceuBaromue nUH3bL. ToHkas mnuH3a. DOKyCHOE paccTOsHUE H
ONTHUYECKasl CHila TOHKOM JIH3bL. [locTpoeHune n3o0paxkeHuil B cOOMparOMX U pacCeuBarOIINX
nuH3ax. @opMyia TOHKOU JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOM ONTHUKH.

BonmnoBas ontuka. Wutepdepenmuss cBera. KorepeHTHbIE HCTOYHHKU. Y CIOBHS
HAOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B HHTeP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX

KOTCpCHTHBLIX HCTOYHUKOB.

Hudpaxkmus csera. JludpakuuoHHas pemérka. YciaoBHE€ HaONIONEHUS TJIAaBHBIX
MaKCHMMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

ITonspusanus csera.

TexHudeckue yCTpPOWCTBA W TMPAKTHUYECKOE MPUMEHEHWEe: OYKH, Jyma, (QoToamnmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOM, BOJIOKOHHAs OMNTHKa, AU(PpPaKIHOHHAS
pemeéTKa, TOJISTPOUSI.

Jlemoncmpayuu

[IpssimonuHeiHOE pacrpoCTpaHeHHe, OTpPAXKEHHWE M TperoMieHue cBera. OmnTHueckue
npUOOPBHI.

[TomHOE BHYTpeHHEE OTpakeHHne. Moiens CBETOBO/IA.
HccnenoBanue CBOMCTB M300paKEHUM B JIMH3aX.
Mopenun MUKpPOCKOIIa, TeIECKomna.

HabGmronenue untepdepeHium cera.



Hab6nronenue audpakuuu cBera.

HaOnronenue nucnepcuu cBera.

[TosrydeHue CiekTpa ¢ MOMOILUBIO IIPU3MBI.

[Tony4yeHnue criekTpa ¢ HOMOILIBIO AU(PPAKITMOHHON PEIIETKY.
Habumonenune nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
H3mepenue nokasaress npeaoMIIeHUs CTEKIIA.
HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Paznen 6. OcHOBBI cienMAJIbLHOM TEOPUHM OTHOCUTEILHOCTH

['paHuibl NMPUMEHUMOCTH KJIaCCHYECKOM MeXaHuku. [locTynaTel crenualibHON Teopuu
OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTh MOJYJISl CKOPOCTM CBE€Ta B BaKyyMe, MPUHLUII
OTHOCUTEIBHOCTH DHWHIIITENHA.

OTHOCUTEIHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIICHUE JITTUHBI.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs3b MacChI C BHGPFHGﬁ 1 UMITYJIbCOM pGHHTHBHCTCKOﬁ HYaCTHIIHBI. 3HCpFI/I${ IIOKO4.

Paszpen 7. KBanToBas ¢pusuka
Tema 1. dnemenmol K6aHmMOGOU ONMUKU

®oronsl. ®opmyna [Inanka cBsizu dHEprun (POTOHA C €r0 YACTOTOW. DHEPTHsl U UMITYIBC
dboToHa.

OtkpeiTue u wuccienoBanue (Goroddpdexra. Ombitei  A. [I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna 1 pororddexra. «Kpacnas rpanuna» porosddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOGenena.
XuMudeckoe JeCTBUE CBETA.

TexHuyeckue yCTpoHCTBa W NPAKTHUECKOE MpUMeHeHue: (OTOoAIeMEHT, (OTOAATUUK,
coJTHeYHas OaTapesi, CBETOUO/I.



Jlemoncmpayuu

®dotor(hdeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuto o -dactui. [lnanerapnas

mosenb atoMa. [locrymarer bopa. M3mydenue u nornomeHue (OTOHOB NPH MEPEXOJe aroma C

OJIHOTO ypOBHS SHEpPruuM Ha JApyroil. Buawl crnekTpoB. CHekTp YpOBHEW HJHEpPruUHM aroma
BOJIOpOJA.

BonnoBeie cBolicTBa yactuu. Bosnsl ne bpoiia. KopnyckynsipHO-BOJTHOBOM AyalU3M.

CIIoHTaHHOE H BBIHYXKACHHOC U3JIYUCHUC.

TexHuueckue YCTpOfICTBa U IPAKTHYCCKOC IIPHUMCHCHUC! CHGKTpaHBHBIﬁ aHaJInu3

(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJHBI Ja3epa.

Habmtoienue nuHedvaTbiX CeKTPOB U3IYYCHHUS.
Jlazep.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
Hablmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amomnoe sa0po

SKCHepI/IMCHTLI, JOKa3bIBAIOIINEC CJIIOXKHOCTb CTPOCHUMA sapa. OTKpLITI/IC

paanoaktuBHOCTH. OnbITH Pezepdopaa mo onpeneneHnto cocraBa pagloaKTUBHOTO U3ITyUCHHS.
CsoiicTBa anb(da-, 6era-, raMma-u3nydeHus. BiusHue pagnoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTkpbITHE IPOTOHA U HelTpoHa. HykinonHas monens siapa I'eitzendepra—Banenko. 3apsia

anpa. MaccoBoe uucino sipa. M30Tomnst.

Anbda-pacnag. DNeKTPOHHBIM M MO3UTPOHHBIM OeTa-pacmaia. ['amma-uzinydyeHue. 3akoH

pPaaArOaKTUBHOI'O paciiaaa.

DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsbie cuibl. [{edekT macchr sapa.



Anepubie peakunu. JleneHue u CUHTE3 Alep.

Snepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl W TEPCIEKTUBBI  SICPHON
SHEPTreTUKHU. DKOJOTUUECKUE ACTICKTHI SI€PHON SHEPTEeTUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE [TO3UTPOHA.
Mertonbl HaOMIOEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.
®dyHaaMeHTanbHbIE B3auMozeicTBus. EquHcTBO hr3nyeckoil KapTUHBI MUpa.

TexHuyeckue ycTpoiicTBa U NMpaKTUYECKOE MPUMEHEHHUE: JAO03UMETp, Kamepa Buibcona,
SJIepHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu
CUY€TUMK HOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMHH M ACTPOPHU3MKH

Ortanbl  pa3BUTUS acTpoHoMuu. llpukiagHoe W MHUPOBO33PEHYECKOE 3HAUYEHUE
ACTPOHOMHH.

Bun 3Bé3aH0r0 Heba. Co3Be3us, spKue 3BE3/bl, IUTAHETHI, UX BUJIUMOE JIBUKEHHUE.

ConHeuHas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruum ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTEpUCTUKH. JluarpamMma «CHEKTpPaJbHBIA KJIacC — CBETHUMOCTbY». 3BE3JIBI
TJIABHOW TIOCJIEJIOBATEIIEHOCTH. 3aBHCHUMOCTh «Macca — CBETHMOCTB» JUIS 3BE3] TIIABHOM
nocjenoBaTeNbHOCTH. BHyTpeHHee cTpoeHne 3BE3A. CoBpeMeHHBbIE MPEICTABICHHUS O

MIPOUCXO0KIEHUH U 3BOItonNH COJIHIA U 3BE3T. DTaIlbl )KU3HHU 3BE3L.

Mnineunsiit [Iyts — Hama ["anmaktuka. [Tonoxenue u aukenne Connua B [anmaktuke. Tumbl
rajakTuk. PaguoramakTuku u kBazapbl. YEpHBIE ABIPHI B SAPAX TalaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
Bbonsioro B3peiBa. PennkroBoe uzinydeHue.

MacmtabHas cTpykrypa Beenennoit. Metaranaktuka.
Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnooenus



Habmroienust HeBOOpYKEHHBIM TIJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHHM
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noxyuapus u sipkue 3BE3/1bl1.

Hab6nronenus B Teneckon Jlynsl, utaner, Mieunoro [lyTu.
O6o0maroiee NOBTOpeHUE

Ponp ¢Qu3uku u acTpOHOMUU B 3KOHOMHYECKOH, TEXHOJOTHYECKOW, COLUATbHOW U
STUYECKON cdepax [eATeNbHOCTH YelIOBeKa, POJb M MeCcTo (U3UKM UM acTPOHOMHH B
COBPEMEHHOM HAay4HOW KapTHHE MHpa, poJb (UIUYECKOH Teopud B (HOPMUPOBAHHU
MpEeJICTaBICHU 0 (U3NYECKOM KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B O0LIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX IIPEICTABICHUN O IPUPOJIE.

Me)l(l'[pe}lMeTHl)Ie CBA3H

N3zyuenmne kypca ¢usumkm 6a3oBoro ypoBHs B 11 Kimacce OCyMIECTBISETCS C Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemuvie nousimusi, CBS3aHHBIE C W3YYEHHEM METOJIOB HAyYHOr'O ITO3HAHMS:
SABJICHHE, Hay4yHbId (akT, rumnoresa, (uU3MYEecKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
3KCTIIEPUMEHT, MOJICTIMPOBAHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: peuieHue CHUCTEMbl ypaBHEHUW, TPUTOHOMETPUYECKUE (PYHKIMH: CHUHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIO)KEHHE BEKTOPOB, NMPOU3BOAHBIE 3JIEMEHTapHBIX (DYHKIIHH,
IpU3HAKU TI0JI00US TPEYTOIbHUKOB, OIPEIEJIEHNE TUIOIMIAU TIOCKUX (pUryp u o0bEéMa Te.

buonocus: snektpudyeckue SBICHUS B JKUBOM MpHpone, KojeOaTelbHbIE IBUKEHUS B
JKUBOM TIPUPOJIE, ONTUYECKUE SIBJICHUS B JKUBOM IPHUPOJAE, NEHCTBUE paJualMy Ha >XUBBIC
OpraHU3MBlI.

Xumus: CTpOGHUE aTOMOB M MOJIEKYJ, KpUCTa/UIMYecKass CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN peIETKH, CIIEKTPaIbHbIN aHAIH3.

l'eocpaghus: MarHUTHBIE TOJIOCA 3€MJIM, 3aJIe)KM MAarHUTHBIX Py, (OTOChEMKa 3€MHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUM DIIEKTPOIEPENAY, TEHEPATOP IEPEMEHHOIO TOKA, JJIEKTPOJBUIaTEb,
WHAYKIMOHHAs Te4yb, pajaap, paJuoNpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHUKA, COJIHEYHast OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®Pusnka» Ha ypOBHE CpeTHEro oOIiero oOpa3oBaHHs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYUTHh  JOCTHMIKEHHE  CICAYIONIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE Pe3yJIbTaThl OCBOCHHS y4eOHOro mpeamera «Du3nka» TOIKHBI OTPaKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYarOIIUXCsl PyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOM BHYTpPEHHEMH
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTAlMM, T[MO3UTUBHBIX BHYTPEHHHX
yOXKICHUI, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacumpeHe >KM3HEHHOTO OMbITa M OMbITa ACATEIHLHOCTH B IMPOIIECCE peaTnu3allMi OCHOBHBIX
HAIpPaBJIEHUI BOCIIUTATEIBHOMN JA€ATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCKOro BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh  TPAKAAHCKOM TO3WMLMU  OOYy4aromIerocsi KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPAJUIMOHHBIX OOIIEYEeTIOBEUeCKUX TYMAaHUCTHUYECKHX M JIEMOKPATHUYECKHX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO NESTENILHOCTh B HMHTEpECcax TPa)KAaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYIIPABIICHUH B 00pa30BaTEIHLHOM OpPraHU3aInu;

YMCHUEC BSaHMOHGﬁCTBOBaTL C COIHMAJIBbHBIMH HWHCTUTYTAaMH B COOTBETCTBUHU C HX
q)yHKI_[I/IHMI/I N Ha3HA4YCHUEM,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIILHOCTH;
2) IaTPHMOTHYECKOI0 BOCIIUTAHMS:
c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPHOTU3MA;

ONEHHOCTHOC OTHOIICHHUC K TOCYyAapCTBCHHLBIM CHMBOJIAM, IOOCTHIXCHUAM pOCCHfICKHX
y‘{éHBIX B o0acTu (I)I/IBI/IKI/I U TCXHHUKHU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ’THYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMIO U MPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B AEATEIHLHOCTH YUEHOTO;



OCO3HAHWE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIIETo;
4)3CTEeTHYeCKOr0 BOCIIMTAHUA:

JCTETHYECKOE OTHOLIEHUE K MHPY, BKIIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPHCYIIETO
¢du3nueckoil Hayke;

5) Tpya0BOro BoCiMTAHUSA:
UHTEpEC K pa3iuyHbiM chepam MpodhecCHOHANBHOW JeSTeIbHOCTH, B TOM YHCIC
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOp Oymymeit

HpO(l)eCCI/II/I H PCAJIN30BbLIBATDH COOCTBEHHBIE )KU3HEHHEIE IJIaHBbI,

TOTOBHOCTb M CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTH (PU3MKU HA
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

c(OPMUPOBAHHOCTh JKOJIOTHUECKOH KYJIBTYpBl, OCO3HAaHHE TJ00AJBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYILIECTBICHUE ACHCTBUI B OKPYJKAIOLIEH Cpele Ha OCHOBE 3HAHUSA
1esiel yCTOMYMBOIO pa3BUTHUS YEIOBEUECTBA;

pacimpCHue OIlblTa JACATCIbHOCTH 3KOJOTHYECKOM HaIlpaBJICHHOCTH Ha OCHOBC
HMEIOIIUXCS 3HaHUU 110 CI)I/I3I/IKC;

7) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3MUECKON HAYKH;

OCO3HAaHUEC IICHHOCTU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTL B IPOLIECCE N3YUCHUA (1)I/I3I/IKI/I
OCYHECTBJIATE MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eHCTBUS
Ba3oBble JJoruuyeckue aeiicTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U AKTyaJlM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeaACIATh HCIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPUU UX NOCTHUIKCHUSA,



BBISABJIAATh 3aKOHOMEPHOCTH U ITPOTHBOPEUYHNA B paCCMaTPHUBACMBIX (bI/ISI/I‘IeCKI/IX SABJICHUSAX,

pa3pabaTbIBaTh IUIAH PELICHUs IPOOIeMbl ¢ YYETOM aHAJIM3a UMEIOIIHUXCS MaTepUaIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTHUBLI B JCATCIBHOCTH, OLCHHUBATH COOTBCTCTBUC PC3YJbLTATOB LCIIAM,
OLICHUBATh PUCKHU HOCJ'ICI[CTBPIIZ JACATCIIBHOCTH,

KOOPJAMHUPOBATh M BBIIOJHATH pabOTy B YCIOBMSIX pPEAIbHOTO, BHUPTYyaJIbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHE MPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBaTeJLCKUeE AeiiCTBHA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTUCH, KIIFOUEBBIMHU TIOHATHUSMU W METOJAMH (PU3NUYCCKOM
HaYKH;

BJIAJICTh HAaBBIKAMH Y4e€OHO-HCCIICIOBATEIbCKOW U TPOCKTHOM NEATEILHOCTH B OOJIACTH
(GU3HKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIFHOMY ITOMCKY METOJIOB PEIICHUS 3a/1a4
(U3UIECKOT0 CoepIKaHMs, TPUMEHEHHUIO Pa3JIMYHBIX METO/IOB MIO3HAHMS,

BJIAJICTh BUJAMHU JCATEIBHOCTH IO MOJYYCHHIO HOBOTO 3HAHHS, €0 HMHTEPIPETAIlHH,
npeoOpa3oBaHNI0O M TPUMEHEHUIO B PAa3IMYHBIX YYEOHBIX CHUTyalHMsX, B TOM 4YHCIIC IpH
CO3JIJaHUHU YYE€OHBIX MPOCKTOB B 00J1aCTH (DU3UKH;

BBISBJISITH  TIPUYUHHO-CJICJICTBEHHBIC CBS3M W aKTyaJIM3WpOBaTh 3ajady, BBIIBUTATH
TUnoTe’y e€ pelleHus, HaxXxOJuUTh AapTyMEHThl IJIs JO0Ka3aTelbCTBA CBOHMX YTBEPKACHMHIA,

3a/1aBaTh apaMeETPbl U KPUTEPUU PELLICHNUS;

AHAJIU3UPOBATD MOJYUCHHBIC B XOAC PCHICHUS 3aJa4 PE3YJIbTAThl, KPUTHUYCCKU OLICHUBATH
HUX JOCTOBCPHOCTD, ITPOTHO3UPOBATE USMCHCHUC B HOBBIX YCIIOBUSAX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 337a4ll B 00pa30BaTeIbHON 1eATETbHOCTH, B TOM
YyHClie IPU U3YYeHUH (PU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBII OIIBIT;
YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUUECKYIO 001aCTh KU3HEAEATEILHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;
BBIZIBUT'aTh HOBBIC UCHU, IPEJIaraTb OpUIriHaJIbHBIC ITOAXOAbI U PCIICHUSA
CTaBUThb HpO6J’IeMBI " 3aJia4yu, JOIMTyCKaroIIe aJIbTCPHATUBHBIC PCIICHUA.
PabGora ¢ undopmanmeii:
BJIQJICTh HABBIKAMH TOJIy4eHUs WHGOpMAIUU (PU3UIECKOTO COJEp>KaHUS M3 HMCTOYHHUKOB

pasHBIX THIIOB, CaMOCTOSATENIBHO OCYLIECTBIATh IIOMCK, AaHAJIM3, CHUCTEMATH3alUI0 U
MHTEpIpEeTalnio HHPOPMALIUU PAa3TMYHBIX BUJIOB U ()OPM MPEICTABIICHUS;



OLICHUBATh JOCTOBEPHOCTH MH(OpMAIINY;

UCIIONIb30BAaTh CpPEACTBA HMH()OPMALMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTMH B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJa4 C C06HIOIICHI/IGM
TpeOOBaHM SPrOHOMHUKH, TEXHUKN 0€30MaCHOCTH, THTHEHBI, pecypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM O€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJACpXKAHUA B PA3IUYHBIX (dopMmarax ¢ yd&€ToM

Ha3HayeHWs: UWHGOpPMAalLUKU ¢ UEJNEeBOM ayIAUTOpPHH, BbBIOMpas ONTHUMalbHYIO (opmy
MIPE/ICTABJICHUS U BU3YaTIU3aLIUHU.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIe [1eiiCTBUS:
OCYIICCTBIISATH OOIICHHUE HA ypOKaX (PU3UKU U BO BHEYPOUHOU ACSITEIHLHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYAIH U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO W JIOTHYHO H3JIaraTb CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHUEM SI3BIKOBBIX
CPEJCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHAUBUAYAIbHON padOThI;

BLI6I/IpaTI> TEMAaTUKy U METOJAbl COBMCCTHBIX JIEUCTBUH C y‘léTOM O6H_II/IX HHTEPCCOB U
BO3MOKHOCTEH KaXJ0T0 4JI€Ha KOJJICKTHUBA,

MNpUHHUMATL LCIU COBMECTHOM ACATCIIBHOCTH, OPraHHU30BBIBATH W KOOPAWHHUPOBATH
HeﬁCTBHH mno eé JOCTHIXKCHHIO: COCTaBJIATH IIJIaH ﬂeﬁCTBHﬁ, pacnpencisit pojin € y‘-IéTOM

MHEHUI YYaCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOU pabOThI;

OILICHMBATh KaYeCTBO CBOETO BKJaJa M KaXKJIOr0 Y4aCTHHKA KOMaHJbl B OOIIMNA pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaratb HOBBIC IPOCKTHI, OLICHUBATH HWACU C IMO3UIMK HOBHU3HBLI, OPUTMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,

OCYHICCTBJIATL TIO3UTUBHOC CTPATCTHUYCCKOC TMOBCACHUC B PA3JIMYHBIX CUTYyallUAX,
IMPOSABJIATE TBOPUYECTBO U B006pa)KeHI/Ie, OBITH WHUIUAaTUBHBIM.

PerynsiTuBHbIC YHHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JEATEIbHOCTh B 00JacTH (U3UKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/Ia4H;



CaMOCTOSITENIbHO COCTaBJIATh IUTAH PEIICHUS PAcUETHBIX M KA4YeCTBEHHBIX 3ajlad, TUIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOYHOCTEH U MPENOYTEHUH;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM;

pacuiupiaATb paMKHU yqe6H0ro npeaMeTa Ha OCHOBC JIMYHBIX HpCHHOqTeHHﬁ;

JIeJIaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ceOs OTBETCTBECHHOCTH 3a
peLIeHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh  (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYAULIUMU B o00NacTH (HU3HKH,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAJIbLHBIH UHTEJJIEKT:

JaBaTb OLCHKY HOBLIM CHTYAllHsAM, BHOCUTb KOPPCKTHBLI B ACATCIBHOCTb, OLICHUBATDL
COOTBCTCTBUC PCIYJIbTATOB LCIIAM;

BJIaJACTh HaBbIKaMU IMO03HABATCIIFHOM pe(i)HeKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX IIGP'ICTBI/II\;I
H MBICJIIMTCIIBHBIX ITPOLICCCOB, UX PC3YJIbTATOB U OCHOBaHI/Iﬁ;

UCTIOJIB30BaTh MPUEMBI peIICKCHUU JIJIsl OLICHKH CUTYAIlUH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

NpUHUMATh ce0sl, TOHMMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX IIPU AHAIM3E PE3YJIbTATOB ACATEIBbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B npornecce noctukeHuss IMUHOCTHBIX PE3yIbTATOB OCBOEHUS MPOTrPaMMBbI 10 (GU3KKE IS
YPOBHsI CpeAHero obuiero oOpa3oBaHusi y 0OydarOIIMXCsl COBEPILEHCTBYETCS 3MOIMOHAIbHBIN

WHTEJUICKT, MPEIoIaralomuii copMupoBaHHOCTD:

CaMOCO3HaHH1A, BKIIOYAarOOICro CIIOCOOHOCTH ITOHMMATh CBOE OMOIMOHAJIbHOC COCTOSHHUC,
BUJCTH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOM 3MOIIMOHAILHOM C(I)epBI, OBITH YBCPCHHBIM B 0666;

CaMOpEeTryJIMpOBaHul, BKJIIHOYAarouicro CaMOKOHTPOIJIb, YMCHUC IIpUHHUMATDH
OTBETCTBEHHOCTb 3a CBOE IIOBCJICHHC, CIIOCOOHOCTH aaanTUupoBaTbCd K OSMOIHMOHAJIIBHBIM
HU3MCHCHUSAM U MIPOABJIATH FI/I6KOCTL, OBITh OTKPBITHIM HOBOMY,;

BHYTPEHHEH MOTHBAIlMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTH)KECHHMIO LIEIM U YCIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHHUE JE€HCTBOBATH UCXOMS U3 CBOUX BO3MOKHOCTEH;

OMMATHH, BKJIIOYAIONIEH CMOCOOHOCTh MOHUMATh SMOILMOHAIBHOE COCTOSIHHUE IPYTHX,
YUUTBHIBATh €T0 MPH OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;



COLMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaUBaTh OTHOLIEHUS C APYTUMH
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce mpeMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYUAIOLINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPax pojb U MeCTO (QU3MKHA B (POPMHUPOBAHUH COBPEMEHHOM
HAay4YHOW KAapTHHBI MHpA, B Pa3BUTUH COBPEMEHHON TEXHHUKH M TEXHOJIOTHH, B MPAKTUYECKOU
JNeITEeIILHOCTH JIFOICH;

YUUTHIBaTh TIPAHULBI MPUMEHEHUS HU3YYEHHBIX (U3NYECKUX MOJENE: MarepuajibHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, abCOJMIOTHO TBEPAOE TEJO, WICAIbHBIN Ia3, MOAEIH
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIA AIEKTPUYECKUM 3aps]l IPU pELICHUU
bu3nyeckux 3anay;

pacnio3HaBaTh (U3NYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUHM CTPOEHHUS BEUIECTBA M DJIEKTPOJUHAMHUKU:
PaBHOMEPHOE M pAaBHOYCKOPEHHOE NpPSIMOJIMHENHOE IBMKEHHE, CBOOOJHOE MaJeHHE Tel,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpUUs, B3auMojelcTBHe Ten, auddysus, OpoyHOBCKOe
JBUKEHHE, CTPOCHHE MXUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tel IMpH HarpeBaHUU
(oxNax/IeHuN), TEeIJI0BOE paBHOBECHE, MCIIApPEHUE, KOHICH AU, MJIaBJIeHIE, KPUCTAIITU3aIus,
KUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIIEHHE JAaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapaMeTpaMu COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Ted,
B3aUMO/ICVICTBUE 3apsI0B;

OMMCHIBATh MEXAHMUYECKOE JBUKEHHE, MCIONb3Yysl (U3NYECKHE BEJIWYUHBI: KOOPAMHATA,
IIyTh, NEPEMEILECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUJIa, UMITYJIbC Tejla, KMHETHYeCKas
SHEprusi, NOTEHLUaNbHAas SHEPIus, MeXaHWdeckas paboTa, MexaHHMYecKass MOIIHOCTb; MpHU
ONHCAaHUM TPaBWIBHO TPAKTOBaTh (U3NYECKUH CMBICT MCIOJB3YEMbIX BEJIWYMH, UX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUUHY
C ApYT'MMH BEIUYMHAMU;

OMUCBIBATL M3YUYCHHBIC TCIIJIOBBIC CBOIMCTBAa Te€ll U TEIUIOBEIE SABJICHUS, HWCIOJIB3Ys
q)HSI/ILIeCKI/Ie BCJIIMYMHBI: JaBJICHHUEC Tas3a, TEMIICpAaTypa, CpEAHAAd KHHCTUUYCCKAA OHCPTHUA
Xa0THYCCKOIr0 ABMXKCHHUA MOJICKYJ, CPEAHCKBAApaTH4YHAsA CKOPOCTb MOJICKYJ, KOJUYCCTBO
TCIIJIOTBHI, BHYTPCHHAA SHCPIUA, pa60Ta rasa, KOB(I)(I)I/II_II/IGHT MOJIC3HOTO ,Z[CﬁCTBPISI TCIIJIOBOT'O
ABUTATCIIA; IIPHU ONMMCAHWUU ITPAaBHUJIBHO TPAKTOBATH (1)PI3PI‘-IGCKPII>'I CMBICJI UCITOJIB3YEMBIX BCIIWYHWH,
UX 0003HAYCHHUS U CAWHUIbI, HAXOIHUTb (I)OpMyJ'IBI, CBA3BIBAIOMIUC JAHHYIO (bHSPI‘-IeCKyIO
BCJIIMYHHY C APYTUMH BCIIUNUMHAM,

ONKCHIBATh M3yUYEHHBIE AJIEKTPUYECKHE CBOMCTBA BEIIECTBA M JJEKTPUUECKUE SBJICHUS
(TIportecchl), UCTONb3ysl (PU3NUECKUE BETUYMHBL AIIEKTPUUECKUM 3apsijl, dJIEKTPUYECKOe IoJe,
HaNpsDKEHHOCTh  IOJI, MOTEHIMAJ, Pa3HOCTh IOTEHLUUAIOB; IpPHU ONUCAHUU IPABUIBHO



TPAaKTOBaTh (PU3MUYECKUIM CMBICT MCIOJIB3YEMbIX BEIWYMH, UX OOO3HAueHWs W EAMHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIIUE JAHHYIO (DH3HUECKYIO BEIMUUHY C APYTUMH BEIUIMHAMU;

AHATM3UPOBATh (U3MUYECKUE TMPOLECChl U SBIICHUS, UCIONB3Ys (U3MUECKHUE 3aKOHBI U
NPUHIMIBL: 3aKOH BceMupHoOro Ttarotenus, I, Il u Il 3akonsl HproTOHa, 3aKOH coOXpaHEHHs
MEXaHUYECKON PHEPruu, 3aKOH COXPAHEHUS UMITYJIbCA, PUHIIUIT CYNEPHO3UIIUN CUJI, TIPUHIUIT
paBHOIPAaBUsI MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEILIECTBA, Ta30BbIC€ 3aKOHBI, CBSI3b CpPEIHEH KUHETHMYECKOM SHEPIHH TEIJIOBOTO JABUKCHUS
MOJIEKYJI C aOCOJIOTHOM TeMmmepaTypoil, MepBblii 3aKOH TEPMOIMHAMHKHU, 3aKOH COXpPaHEHUs
AIIEKTPUUYECKOTO 3apsina, 3akoH KylloHa, mpu 3TOM pas3iuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTUYeCKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

00BACHATH OCHOBHBIE IIPUHIOUIIBL I[CﬁCTBHH MalllMH, HpI/I60pOB N TCXHUYCCKHUX YCTpOﬁCTB;
pasiiniaTth yCJIOBUA UX 0e30IaCHOTO HCIIOIL30BaHUS B IMOBCEAHEBHOM KU3HU,

BBINOJIHATh 3KCIIEPUMEHTBl 10 MCCIEIO0BAaHUI0 (U3NYECKUX SIBICHUH W TPOLIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH, Tpu OTOM  (POPMYIHPOBATH
npobiemy/3ajayy M TUNOTe3y Yy4eOHOro  OSKCIEpUMEHTa, CcoOUpaTh YCTAaHOBKY U3
IPEJI0KEHHOTO0 000PYJ0BAHUS, TPOBOAUTDH ONBIT U (POPMYJIMPOBATH BHIBOIBI;

OCYILECTBIISITh TPSIMbIE M KOCBEHHBIC W3MEPEHHUs (HU3MUECKUX BEIMYHH, TPU STOM
BbIOMPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BaTh W3BECTHBIE METOJbl OLIEHKH
IIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU MEX]ly PU3NYECKUMU BEJIMYUHAMU C UCIIOJIb30BAHUEM IMPSIMBIX
U3MEPEeHUl, MpH 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (PUKCHpOBATh pe3yibTaThl IMOJyYEHHON
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAE TaOmuU M rpaduKoB, AenaThb BBIBOABI IO
pe3yJibTaTaM MCCIIEA0BaHNUs;

coOnronarh mpaBuia O€30MacHOrO TpyAa IMpH NPOBEACHUM MCCIEAOBAHMM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MCCIe0BATEIbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JIaOOpaTOPHOro 000pyA0BAHNUS;

pemath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MYECKOH MOJEbIO, HCIOJb3YS
¢u3nyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Jaud BHIOUpATh (PU3UUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIUMMBbIE sl €€ pelleHus,
IPOBOJUTH PAcUEThI U OLIEHUBATh PEAIbHOCTH MOyYE€HHOI'0 3HAaUeHUs! (PU3MUECKON BETUYMHBI;

pemiath KauyeCTBEHHbIE 3a/aud: BBICTPAWBATHh JIOTUYECKU HEMPOTHUBOPEUMBYIO LEMOUYKY
PacCyXJIEHUI ¢ ONOPO¥ HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIOJIb30BaTh TPH  pEIIeHHMH Y4YeOHBIX 3a7ad COBpPEMEHHbIe HH(OpPMalMOHHBIE
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MUHTEPHpPETAlMN U MpPEJCTaBICHUS y4eOHOU u
HAYYHO-TIONYJISIpHOW HMH(OpMAIMM, MOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4YaeMyto HH(pOpMaIHIo;

MPUBOJIUTH MPUMEpPHI BKJIaZa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-QPU3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOpETHYECKHE 3HaHUS 1O (U3MKEe B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHus O€30MaCHOCTH MPHU OOpAIeHUH C TPHOOpaAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXPaHEHHUS 3/10pPOBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO TMOBEJCHHS B OKpY Kalollel cpefie;



paboTaTh B rpyMIe C BHIMOIHEHUEM Pa3IMYHBIX COLMANBHBIX POJIeH, MIIaHUPOBATh PaboTy
TPYNIbI, pAalMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTAaHJAPTHBIX CUTYAlMAX, aI€KBaTHO OLIEHMBATh BKJIAJ KAXKJIOTO U3 YYAaCTHUKOB I'PYIIbI B
peleHne paccMaTpUuBaeMOM IPOOIJIEMBI.

K xonmy oOyuenus B 11 kJjacce mpeMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMCHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MeCTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHOM
Hay4YHOU KAPTUHBI MMPA, B PA3BUTUHU COBPEMEHHOM TEXHHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUYUTBIBATb TI'PaHUObl IIPHUMCHCHUA H3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MO,Z[CJ'ICIZZ TOYCYHBIN
E)JIGKTpI/ILIeCKI/Iﬁ 3apsan, Jyd CBETa, TOYCYHBIM HCTOYHUK CBC€Ta, dACpHad MOJACJIb aroma,
HYKJIIOHHaA MOZACJIb aTOMHOTI'O AApa IIPHU PCIHICHUHU (1)I/I3I/I‘IGCKI/IX 3aJa4,

pacrio3HaBath (hu3MYecKHe sBJICHUS (TPOLECCh) M OOBSICHITh WX HAa OCHOBE 3aKOHOB
JICKTPOJMHAMUKHA M KBAaHTOBOUW (DM3HMKH: IJICKTPUUYECKAsT IMPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JCWUCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS
WHAYKIMS, JCWCTBHE MAarHUTHOTO IIOJII Ha MPOBOAHMK C TOKOM W JBWKYIIUHCS 3aps,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIPOCTPAHCHUE CBETA, OTPAXKCHUE,
npernomiieHue, WHTephepeHnus, mudpakuus W MOJSIPU3ANUS CBETa, JUCIEPCHUS CBETA,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOro
CIIEKTpa aToMa BOJI0POJIa, €CTECTBEHHAS U UICKYCCTBCHHAS PAIMOAKTHBHOCT;

OTKCHIBATh M3YYEHHbIE CBOWCTBA BELIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTUYECKHE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTONB3ysl (U3NYECKHE BEIUYMHBL: AJIEKTPUUYECKHHM 3apsil, cuja TOKa, OSJIEKTPUYECKOoe
HaIpsDKEHUE, JIEKTPUYECKOE CONTPOTHUBIICHHUE, PA3HOCTh MOTEHIIUAJIOB, JIEKTPOABIKYIIAsI CUIIA,
paboTa Toka, MHIYKIMS MarHMUTHOrO Mo, cuia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MarHUTHOTO IOJIEH, MEpUOJa W 4YacToTa KoieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHja TOKa B IPOIEcCce TAPMOHUYECKUX AJIEKTPOMAarHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHYEeCKas CHUJla JIMH3bI, IPU OINHUCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIOIB3YEMbIX BEIWYMH, UX O00O3HaueHUs M eAMHHUIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HMUECKYIO BETUUYHMHY C IPYTUMH BeIMYMHAMY;

ONKCHIBaTh HM3YyYEHHBIE KBAHTOBBIE SIBICHHUS U TIPOLECCHI, MCHOIb3YS (UINYECKUE
BEJIMYUHBIL: CKOPOCTH JJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa, DHEPrus U
uMnyisc (OTOHA, TMEpPHOJ TOoJypacrhana, SHEPIrHus CBSI3U aTOMHBIX S/Iep, NPU ONHMCAHUU
NOPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJNB3YEMbIX BEJIUYMH, UX OO0O3HAUYeHUs Hu
€MHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3bIBAIOLINE NAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HaUeHUE (PU3UUECKON BEIUYHHBI;

aHAJTM3UPOBATh (PU3WYECKHUE TPOIECCHl M SBICHUS, UCTOJB3Yys (U3UYECKHUE 3aKOHBI H
OpUHUUIBL: 3aKkoH OwMa, 3aKOHBI IMOCJIENOBATENBHOIO M MapaJLUIENTbHOTO COEIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIIMH, 3aKOH
MPSIMOJIMHEMHOTO PacpoCTpaHEHUsl CBETA, 3aKOHBI OTPAXKEHHSI CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHEeHHME OWHImTeHHa 11 Qorodddexra, 3aKOH COXpaHEHHs] HDHEPTUU, 3aKOH
COXpaHEHHUs WMITYJIbCa, 3aKOH COXPAHEHHUS DJIEKTPUUYECKOro 3apsifia, 3aKOH COXpaHEHUS



MaccoOBOTO 4YHCJa, MOCTyJarhl bopa, 3aKOH paauoakTUBHOTO pacmajaa, MpU TOM pPa3nvaTh
CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAXKEHUE U YCIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpesieNATh HAIpaBJICHWE BEKTOpa MHAYKUIUM MArHUTHOTO IOJSI MPOBOAHHUKA C TOKOM,
cuibl Amrnepa u cuibl Jlopenna;

CTPOUTDH U OIHCHIBATh U300paXKEHHUE, CO3/[aBaeMOe IIJIOCKUM 3€pKaJioM, TOHKOM JIMH301;

BBINOJIHATh 3KCIIEPUMEHTBI 10 MCCIEIO0BAHUIO (U3NYECKUX SIBIEHHH U TPOLIECCOB C
UCTIOJIB30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHUil: mpu 3TOM  (POPMYIHPOBATH
npobiemy/3ajayy M TUIOTe3y y4eOHOro SKCIEpUMEHTa, CcoOMpaThb YCTaHOBKY U3
IPEI0KEHHOTO 000PYI0BaHUs, TPOBOIUTH OIBIT U (HOPMYITUPOBATH BHIBOIBI;

OCYILIECTBIISITh TPSIMBIE M KOCBEHHBIE HW3MEPEHUS (PHU3MUECKUX BEIMYUH, IPU ITOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCHMOCTH (PU3MUYECKUX BEJIMYUH C MCIIOJIb30BAHUEM MPSMBIX H3MEPEHHIA:
IpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yJbTaThl MOJTYYEHHOW 3aBUCHUMOCTHU
¢u3nUecKkux BEIWMYMH B BUAEC TaOmMI W TpaduKoOB, [enare BBIBOABI IO pe3yjbTaTaM
UCCJIEI0BAHMS;

coOnronarh mpaBuia O€30MacCHOrO TpyAa IMpH NPOBEACHUM MCCIEAOBAHMM B paMKax
y4eOHOr0 9SKCIEpUMEHTa, Y4eOHO-HUCCIENOBATENIbCKOM M TMPOEKTHOW  JEATENIBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyAOBAHNUS;

pemiath pacy€THble 3aJaud C SIBHO 33JaHHOM (U3MYECKONM MOJENbI0, HUCIOJIb3YS
¢u3nyeckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Jaul BHIOUpATh (PU3NUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMYMHBI M (OpPMYJIbI, HEOOXOAMWMBbIE Il €€ pelleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHs (pU3nYecKoi BEIMUHHBI,

pemiarh KauyeCTBEHHbIE 3a/1aud: BBICTPAWMBATHh JIOTUYECKH HEMPOTUBOPEUMBYIO LEMOYKY
paccy>XJIeHHI ¢ OMOpo Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBIICHHUS;

UCMOJb30BaTh TPU pEIIeHMH YYeOHbIX 3aJad COBpPEMEHHble HH()OPMAaLMOHHBIE
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAUN U IPEICTaBICHUS y4eOHOW U
HAYYHO-TIONYJISIpHOW HMH(OpMAIMM, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOTYyYaeMyt0 HH(pOpMaIIHIO;

OOBICHSTH IPUHOMUIIBI }IGI\/'ICTBI/ISI MalInuH, HpI/I60p0B N TCXHUYCCKUX yCTpOfICTB, pasinyaTtb
YCJIOBUSA UX 0€30I1aCHOT0 UCIIOIL30BaHUS B HOBCCI[HCBHOﬁ JKHN3HH,

NPUBOJNUTH TMPUMEPHI BKIIA/Ja POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HAyKH, B 00bSICHEHHE IIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHYECKHE 3HAHWS 10 (U3MKe B TOBCEIHEBHOW IKM3HM JUIf
obecrnieueHrs 6€30MacHOCTH MpU 00pallleHnH ¢ MPUOOpPaMH U TEXHUYECKUMHU yCTPOWCTBAMU, ISt
COXpPaHEHHMS 3JI0POBbsI U COOIIOZICHNSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;

paboTaTh B TpyIIlEe C BBHIOJHEHHEM DA3JIUYHBIX COIHUAIBHBIX pOJICH, MIaHUPOBAaTh PabOTy
IpyNIbl, PpalUOHAIBHO paclpeneniaTh O00f3aHHOCTM M IJJAaHUPOBaTh JEATENbHOCTh B



HECTaHAAPTHBIX CHUTYallHsX, aJcKBaTHO OICHHBATH BKJAJ Ka)/IOTO W3 YYaCTHHKOB TPYIIIHI B
peLICHUE PaccMaTpPUBACMOIl TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

Ne HaunmenoBaHue pasiesioB ¥ TEM MPOrPaMMBbI KonuyectBo yacoB OnextponHbie (1(ppoBHIe) 00pa3oBaTeNbHbIC

n/n Bcero  KontpombHbie [IpakTHueckue pecypehl

paboThI paboThI
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O TIO3HAHUSA
1.1 ®usuka u METOABI HAYYHOT'O MO3HAHUS 2 bubnmnoreka L{OK https://m.edsoo.ru/7f41bf72
Hroro no paszneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubnnoreka L{OK https://m.edsoo.ru/7f41bf72
2.2  Jlunamuka 7 bubnuoreka IIOK https://m.edsoo.ru/7t41bf72
2.3  3aKoHbI COXpAaHEHUs B MEXAHUKE 6 1 1 bubnmnoreka L{OK https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
3.1  OcHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU 9 1 bu6muoreka L{OK https://m.edsoo.ru/7f41bf72
3.2 OcCHOBBI TEPMOJANHAMUKHI 10 1 bu6muoreka LHOK https://m.edsoo.ru/7f41bf72
3.3 ArperarHsle cocTOsIHUS BemlecTBa. Da3oBble 5 bu6muoreka L{OK https://m.edsoo.ru/7f41bf72
MePexoabl
Hroro no pazgeny 24
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DnekTpocraTuka 10 1 bu6moreka L{OK https://m.edsoo.ru/7f41bf72
4.2 TlocTosiHHBIN 31eKTpUYecKuil TOK. TOKH B 12 1 1 bu6muoreka L{OK https://m.edsoo.ru/7f41bf72
pa3IUUHBIX Cpeax

Hroro no pazgeny 22
PesepBHOE Bpems 2 1

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 4 4


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

11 KJIACC

Ne  HammeHnoBanwue pa3zesioB U TEM MIPOrPaMMBbI KonnuectBo yacos
/I Bcero  KontposbHbie [TpakTuueckue
paboThI paboThI
Pazpnen 1. JIEKTPOAUHAMUKA
1.1  MarnuTHOe nosue. DJIeKTpOMarHuTHast 11 1 3
WHIYKIUS
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1  MexaHU4YeCcKHE U AJIEKTPOMArHUTHBIE 9 1
KoseOaHus
2.2 MexaHUYECKHE U ANEKTPOMArHUTHbIE BOJIHBI 5 1
2.3  Onruka 10 3
Hroro no pazneny 24
Pasznen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTHN
3.1  OcHOBBI crienuanbHONU TEOPUHU 4 1
OTHOCUTEIbHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1  DneMeHTbl KBAHTOBOU ONTHUKH 6

4.2  CtpoeHue aToma

4.3  ATtoMHOE Sapo 5

Hroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU
5.1  DrneMeHTH aCTPOHOMHUU U aCTPOPHUIUKU 7 1
Hroro no pazneny 7

Pazgen 6. OBOBIIAIOILIEE IIOBTOPEHHUE

6.1  OO6obmaromiee MOBTOPEHUE 4

OnektpoHHbIe (IU(PpPOBHIE) 00pa3zoBaTEIbHBIC
pecypcsl

bubnmoreka [{OK https://m.edsoo.ru/7f41c97¢c

bu6nuoreka L{OK https://m.edsoo.ru/7f41c97¢c

bubnmoreka [{OK https://m.edsoo.ru/7f41c97¢
bubnmoreka [{OK https://m.edsoo.ru/7f41c97¢

bubnuoteka [{OK https://m.edsoo.ru/7f41c97c

bu6nuoreka LIOK https://m.edsoo.ru/7f41c97¢c
bubnmoreka [{OK https://m.edsoo.ru/7f41c97¢c
bubnmoreka [{OK https://m.edsoo.ru/7f41c97¢c

bubnuoreka [{OK https://m.edsoo.ru/7f41c97¢c

bubnmoreka [{OK https://m.edsoo.ru/7f41c97¢c


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Ne  HaumeHoBaHue pa3ziesioB U TEM IPOrpaMMBbl KommnuectBo wacos DnexTpoHHbIe (UG POBEIE) 00pa3oBaTEILHEIC

n/m Bcero  KourtposbHbie [MpakTuveckue pecypehl
paboThI paboThI
Wroro no paznerny
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 4 7

[TPOTPAMME
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