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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3nke 06a30BOr0 YpOBHS Ha YpPOBHE CpEIHEro oO0IIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEHIMHU IPenojaBaHusl y4eOHOTro
npenvera «®@u3uka» B 00pa3oBaTeNbHBIX — opranm3amusax —Poccwiickoit  denepanuu,
peaTn3yIoIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copepxanue mnporpaMMbl Mo (U3MKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM ®I'OC COO k mIaHUpPYEeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METaNpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTb pealu3allli MEKIPEeIMETHBIX
CBs3el (PU3MKM C eCTEeCTBEHHO-HAyYHBbIMH Y4eOHBIMU IpeaMeTaMu. B Hell ompexpenstorcs
OCHOBHBIE [EJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (U3UKU: JIMYHOCTHBIE, METaNpEeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (QU3UKM Ha 0a30BOM YPOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0j1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHus.

®u3rKa Kak HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIBI, BEICTYMAas B KayeCcTBe Yy4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHHUI 00 OKpYyXarolleM MHpE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBICHUH, N3y4aeMbIX
XuMHel, Ouonorue, gusmdeckoir reorpadueit u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3MYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTHUIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHue Gu3MKU BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
IMPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0OBaHUI.

B ocHOBy kypca ¢pu3uku 11t ypoBHS CpelHero o01iero o0pa3oBaHus MOJOXKEH Pl UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SIBIISIETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBaHHE TPEACTaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus mnpeanoyiaraeT UCIOIb30BaHUE TYMaHUTAPHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOLIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku rnpeanonaraet 3HakOMCTBO C IIHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEAEHUS JJIEMEHTOB COJEpIKaHUs,
MNOCBALIEHHBIX 3KOJIOIMYECKUM Mpo0jieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkke 00CyKAeHus Ipo0IeM pallioOHAIBLHOTIO MPUPOIOTIOIb30BAHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.



Crep>KHEBBIMH 3JIEMEHTaMH Kypca (U3MKHA Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
SBIISIOTCS (u3MUeckue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUA O CTPYKType HOCTPOCHHS
¢bu3nueckoil TeopuH, poiau (yHIAMEHTANbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX
IPEJCTABICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DU3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHu3aluyi 3KCIIEPUMEHTAIbHONW JesTeIbHOCTH o0ydaroumuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usuke oOBEAMHEHBI B OONIUH CIHCOK
YUECHHUECKUX NPAKTUUYECKUX paboT. BeijeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
OPOBOIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKAaMH O0pa3oBaTeIbHOTrO
npolecca UCXOs U3 0COOEHHOCTEH IIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsi OBJIAZICHHE OOYYAIOIIMMUCSH YMEHHUAMHU IPOBOJAUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.
Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SBIISIIOTCA 33/1a4M C SIBHO 3a/laHHON (pU3MUECKON MOJENbIO,
MO3BOJISIOIINE NMPUMEHSATh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OIHOTO pasjelna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS W3 Pa3HBIX pa3nenoB. s KayeCTBEHHBIX 3a7ad MPHOPUTETOM
ABJISIIOTCSL 3aJaHMs Ha OOBSICHEHHE IpOTeKaHWs (U3NYECKUX SIBJICHUM U IPOLECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbiOOpa (u3MuecKod MOAETH A CUTyallMM MPaKTHKO-
OpPUEHTHPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusimu  PI'OC COO Kk MarepuaabHO-TEXHHUYECKOMY
o0ecrnieyeHHn0 y4yeOHOro mporecca 0a30BbIi ypOBEHb Kypca (U3UKH Ha YPOBHE CpPEIHETO
oOmiero o0pa3oBaHUs JIOJDKEH M3y4yaTbCs B YCJIOBUAX IMPEIMETHOro KaOuHeTa (PM3MKU WK B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(GU3HKH T0JIKHO OBITH HEOOXO0MMOE J1a00paTOpHOE 000PYIOBAHHE ISl BHITOJHEHUS YKa3aHHBIX
B IporpamMme 1O (U3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyoBaHue.
JeMoHCTpaliioHHOE  000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M OOECIEUMBAET IMOCTAHOBKY TEPEUMCIICHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALUH ISl MCCIENOBAHUS HM3y4aeMbIX SBJICHHUH M IPOLECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.
JlaboparopHoe 000pyaOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILICKTOB M OOECIIEYMBAETCS B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUIC IIU(PPOBBIX JIAOOPATOPHI.
OCHOBHBIMU LENSIMH U3Y4eHUs PU3UKU B 001IIEM 00pa30BaAHUU SBISIOTCS:
e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TMPEICTABICHWA O HAYYHOM METOAE TIO3HaHWS ¥ (OPMHPOBAHUE
HCCIIEIOBATEIILCKOTO OTHOMIEHHS K OKPY)KAIOIIIM SIBIICHHSIM;

e (opMupoOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (opMupoBaHHE YMEHUI OOBSCHATH SIBICHHSI C UCIIOb30BaHNUEM (DU3MUYECKIX 3HAHWUHA U
HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (PU3UKHU JUISL PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA.



JlocTrxkeHne 3TUX Iieliel oOecreynBaeTcs pElICHHEeM CIEAYIONMX 3a7ad B Ipolecce
M3YYeHHUS Kypca (U3UKU HA YPOBHE CpEIHEro o0IIero o0pa3oBaHuUs:

npuoOpeTeHrne CUCTEMbl 3HAHUK 00 00mMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSIX, BKIIFOYAsT MEXaHUKY, MOJICKYJSIPHYIO (PH3HUKY, JIEKTPOAMHAMUKY, KBAHTOBYIO
(GU3UKY 1 2IEMEHTHI aCTPOPHU3UKY;

dopMHupoBaHHE YMEHUN MPUMEHSATh TEOPETUUYECKUE 3HAHUSA JUISI OOBSICHEHUS
(GU3NYeCKUX SIBJICHUH B MNPHUPONE M JUISl NPHHATUS NPAKTUYCCKUX pEIICHUN B
TIOBCEIHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pPa3IMYHbIX 3aJa4 C SBHO 3aJaHHON (hU3MYECKOn
MOJIENIBIO, 3aJad, TMOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyecKon
MOJIEIY, aJIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHKHe (PU3MUYECKUX OCHOB W TPUHIIUIIOB JCWCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJI/ICHUE METOJaMH CaMOCTOSITENIbHOTO TUIAHUPOBAHUS M NPOBEACHUS (DU3MUYECKHX
OKCIEPUMEHTOB,  aHalW3a ©  HWHTEpHpeTanud  HWH(QOpManuu,  ONpeaeIeHUs
JIOCTOBEPHOCTH IOJYYCHHOTO PE3yJIbTaTa;

CO3JIaHUE YCJIOBUU JIJISl Pa3BUTHSI YMEHUI MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha u3yuenue ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro OOILIero oOpa3oBaHMS
orBoguTcs 136 yacos: B 10 kitacce — 68 yaco (2 yaca B Hezneno), B 11 kiacce — 68 vacoB (2
yaca B Hemenw). OOBbEM ydueOHOTO BpEMEHH, BBIICICHHOTO HAa UW3y4YeHHE (QHU3UKU 110
WHAMBUIYAJILHON MpOrpaMMe B CpellHEH IKoye cocTaBisieT 68 ydueOHbIX yaca. B Tom uucie B
10,11-x xnaccax mo 34 y4eOHBIX Yaca U3 pacuera OJJHOTO Y4eOHOTo yaca B HE/IEII0

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT

SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JIEIaeT BHIOOp MpOBEACHUS 1a0OpaTOpHBIX padoT u
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COILEPKXAHUE OBYYEHUS
10 KJIACC
Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®u3nka — Hayka o npupoje. HayuHble MeToabl MO3HAHUSA OKpyXkarouero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B MIPOLIECCE TTO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (DH3HKE.
MopnenupoBanue Qu3ndeckux sBIEHUM U mporeccoB. Hayunsle runotessl. Ousndyeckue
3aKOHBI ¥ TEOPHUH. [ paHHIIbl MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBUSI.
Ponp u mecto ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HaydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AHanoroBbie U TU(POBBIE U3MEPUTEIHHBIE PUOOPHI, KOMITBIOTEPHBIE TaTUYUKH.

Paszagena 2. Mexanuka
Tema 1. Kunemamurka
Mexannueckoe aBukeHue. OTHOCHUTEILHOCTh MEXaHWUYeCcKOoro nBrmxkeHus. Cucrema

otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepualbHOM TOUKH, UX MPOEKIIMU HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NMepeMElIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBWKeHHe. ['paduku 3aBUCHMOCTH
KOOPIWHAT, CKOPOCTH, YCKOPEHHUS, TYTH U MEPEMEILICHUS MAaTEPUAIBHON TOUYKU OT BPEMEHH.

CBobosHoe nmazeHue. Y ckopeHue cBOOOIHOTO MaIeHHs!.



KpuBonuHeliHoe OBMXKEHHE. JIBUJKEHHME MaTepUaJbHOM TOUYKM IO OKPY)KHOCTH C
IIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO. YIJIOBasi CKOPOCTb, JUHEHHas CKopocTh. Ilepuon u
yacTtoTa obpamieHus. LleHTpocTpeMHUTEN HOE YCKOPEHUE.

TexHuueckue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEpEayu.

Llemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCIIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM INPOCTPAHCTBE.

Habmionenue nBmwxeHus Tena, OpoIeHHOro 0/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

N3mepenue yckopeHHust CBOOOIHOTO MaICHUSI.

HamnpaBneHnue CKOpoCTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHnue HepaBHOMEPHOIO IBUKEHMUS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLUEHUS ~ MEXAY  MYTAMH,  I[POWIEHHBIMU  TEJIOM  3a
MOCJIEIOBATEIbHbIE PAaBHbIE IPOMEKYTKM BpPEMEHHM IPH PABHOYCKOPEHHOM JBHKEHUHU C
Ha4yaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuyenune ABMKEHUS MIAPUKA B BA3KOU KUIKOCTH.

N3yueHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpuHuun otHocurenbHOcTH ['anuiies. 1lepsbiit 3akoH HeroTona. HepLnanbHble cUCTEMBI
OoTCYETa.

Macca Tena. Cwma. Ilpunnun cynepro3unmu cuil. Brtopoit 3akon HerooTona st
MarepuanbHOU Touku. Tperuii 3akoH Hpr0TOHA [U1s1 MaTepruanbHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTUBIECHUS
NP ABHUKEHUH TeJla B )KUJKOCTH WM rase.

[ToctynarensHoe 1 BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcimoBus paBHOBECHS
TBEPAOIO TENA.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHHUE: MOAIIUIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHue Macc B3aMMOJIEHCTBYOIINX TEIl.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnoxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeOopMarium.

HesecomocTs. Bec Tena nmpu ycKkOpeHHOM MOIBEME U TAJICHUU.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecus TBEPOTO Tesa. Buibl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue ABMKeHUs OpycKa 10 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycloBUM paBHOBECHUS TBEPIOrO TeJla, UMEIOILEr0 OCh BPAIICHHUS.



Tema 3. 3aKoHbL COXPAHEHUA 8 MEXAHUKE

HMnynbc MaTepualbHOM TOUKHU (Te€a), CUCTEMBl MaTEpUANIbHBIX TOUEK. MIMITynbC CUIIBI U
M3MEHEHHUE UMITYJIbCa Teja. 3aKOH COXPaHEHUs UMITYJIbca. PEakTHBHOE IBHKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus marepuaibHON Touku. Teopema 00 M3MEHEHHMM KWHETUYECKOMH
SHEPIHUH.

[TorennmanbHas sHeprus. IloTeHumanbHas sHEpIrus yrupyro 1eGopMupoOBaHHOMN NPYKUHBI.
[TorennuanbHas sHEprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble ¥ HeMOTEHUHUANbHbIE CHIbL. CBA3b pabOThl HENOTEHLMAIBHBIX CHII C
M3MEHEHHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPIUH.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

TexHHUYECKHE yCTPOMCTBA U IPAKTHUYECKOE IPUMEHEHHUE: BOLOMET, KONEP, MPYKUHHBIN
IIUCTOJIET, JBUKCHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE BUKEHUE.

[Tepexoa moTeHIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3ydyeHne aOCOJMIOTHO HEYNPYroro yjapa € MOMOILBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3U pabOThl CHUJIBI ¢ M3MEHEHHEM MEXaHMUYECKOW 3HEpPruu Tejla Ha
IIpUMeEpE PacTSHKEHUSI pE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipHasi puM3MKa M1 TEPMOJUHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKONH TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
BbpoynoBckoe nBmwxkenue. Huddys3us. Xapaxtep IBKEHHS € B3aUMOJCHCTBUS YaCTHIL
BellecTBa. Mojenu CTpOEHHMsSI Ta30B, XUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBOMCTB
BElIECTBA Ha OCHOBE 3THUX Mozeneil. Macca u pasmepbl Moisekyn. KomnmdecTBo BelecTsa.
[TocTostnHas ABorapo.

TenmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOpUH
ueanpHOr0 ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeJHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporiecchl B UcaIbHOM Tas3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IPOLIECCOB: U30TEPMa,
u30xo0pa, nzobapa.

TexHuueckue ycTpocTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAlOIIME IUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OpPraHMYECKUX COECTUHEHUM.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mopenb GpOyHOBCKOTO JIBUYKEHUS.

Mopens onbiTa [lITepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBHUS.

Mogenb, UIITIOCTpUPYIOLias MPUPOTY 1aBJICHUS ra3a Ha CTEHKU COCY/a.

OnBITHI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpOLECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi



OnpeneneHnre Macchl BO3JyXa B KIACCHOM KOMHATe€ Ha OCHOBE H3MEpeHHH o0BhEMa
KOMHATBI, IaBJICHUS U TEMIIEPATYypPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMETPaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmoanHamuueckass cucTteMa. BHYTpEHHsIs 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
cnocoObl e€ m3mMenenus. KonmuecTBo TemnoTel U padota. BHyTpeHHssI SHEPTHsl OAHOATOMHOTO
UJeaNbHOro ra3a. Bupl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIJI0EMKOCTh BelecTBa. KoauyecTBo TEIIOTHI IIPHU TEIUIONEpeaaye.

[Tonsitue o0 anuabatHom mnpouecce. [lepBbiii 3akon TepmoauHamuku. [Ipumenenue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. [ padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon Tepmoannamuku. HeoOpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

TemoBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TeIyIOBbIX MammmuHaxX. KoaddunueHT monesnoro nerictBus TerioBod Mamuubl. [ukn Kapho u
ero Ko3((UIMEHT MOJIE3HOTO NeHCTBHS. JKOIOTHIECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHUE: JBUIaTelb BHYTPEHHEIO
Cropanusi, ObITOBOI XOJOJUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEpruu Tejla MpU COBEPLICHUM pPAaOOTHI: BbUIET NPOOKH M3
OyTBUIKM IOJ AEMCTBUEM C)XAaTOro BO3AyXa, HarpeBaHue 3¢Qupa B JIATYHHOH TpyOke MyTEéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHue BHYTpEHHEH sHepruu (TemrepaTypsl) Tella Ipy Teruionepeaade.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHEI0 CTOPaHuUsl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovt

[TapooOpa3oBanne u KoHAeHcamus. Vcmapenue u  kumneHue. AOCOTIOTHAas U
OTHOCHUTEIIbHAs BJIKHOCTh BO3/yXa. HachlmeHHbIi map. Y aenbHas TerioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucranmuueckue u amopdHbie Teaa. AHU30TPOINHUS CBOMCTB KPUCTAILIIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne M Kpuctaiauzauus. Y aenbHas
TeruioTa rasneHus. Cyonumanus.

YpaBHeHUEe TeII0BOro HagaHca.

TexHuuyeckue ycTpOHCTBa M MpPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP M ICHUXPOMETD,
KaJIOpUMETpP, TEXHOJOTUU I[IOJIyY€HUS COBPEMEHHBIX MaTepuajgoB, B TOM  4HCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1aPOB.

Kunenue npu moHMKEHHOM JTaBJICHUH.

CriocoObI U3MepeHHst BIaKHOCTH.

Habmronenne HarpeBaHus ¥ IJIABJICHHS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

M3MepeHne OTHOCUTEIBHON BIAKHOCTH BO3IyXa.

Pa3nes 4. dinekTpoamHaMuka
Tema 1. Inexkmpocmamuxa
OneKkTpu3aius Tell. OJJEKTPpUYeCKuid 3apsna. [[Ba Buga dSIEKTpUUYECKHX —3apsIoB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/a.



BszaumoneiictBue 3apspoB.  3akoH  Kymona. TodeuHblii  3neKTpUYeCKMH  3apsia.
Onexkrpuueckoe nose. HanpskéHHocTh anekTpuueckoro nossd. IlpuHumn cynepnosunuu
3JIEKTPUYECKUX NOJIeH. JINHNY HAnpsHKEHHOCTH AJIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmyeckoro mods. Ilorenuman. Pa3HOCTH NOTEHIMANOB.
[TpOBOAHMKY U TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{UaaeKkTpuueckas NpOHULAEMOCTb.

OnektpoéMkocTh. Konpencarop. DJeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHu4eckue yCTpoMCTBa M MPAKTHUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JNEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY eTpoicTBO U MPUHITUIT JEHCTBUS AJIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEJl.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKY B 3JIEKTPOCTATHUYECKOM TOJIE.

DJIeKTpOCTaTUYECKas 3allIMTa.

JW3neKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcaTopa OT IUIOIIAAU  IUIACTHH,
PAacCTOSIHUSA MEXAY HUMH U JU3JIEKTPUUECKON IPOHUI[AEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunpix cpeoax

DJIEKTPUYECKUI TOK. Y CIOBUSL CYLIECTBOBAHHUS JIEKTPUUECKOrO TOKa. MICTOYHMKH TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LEenH.

DneKTpuuecKoe COIPOTHBIICHHE. VY nensHoe CONPOTUBIICHUE BEILECTBA.
ITocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE TPOBOAHHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JleHna. MOImHOCTb 31IEKTPUYECKOTO TOKA.

DONeKTpOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma amst
MOJTHOM (3aMKHYTOM) ayiekTpudeckoit menu. KopoTkoe 3aMbIikaHue.

ONEeKTPOHHAs IPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. IloaynpoBoHIUKOBBIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUCCOITHAITUS. DIIEKTPOJIN3.

DJIEKTpUYECKHI TOK B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSTENBHBIN pa3pax. MomaHus.
ITna3ma.

TexHuueckne yCTpoilCTBAa M MPAKTUYECKOE IPUMEHEHHE: aMIEpMETP, BOJBTMETD,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBJIEHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPbl U (OTOPE3UCTOPHI,
MIOJIYTIPOBOJHUKOBBIN TMOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCHUMOCTh COMPOTUBIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelaHHOE COEIMHEHUE POBOIHUKOB.



[Ipsmoe u3MepeHHe 3IeKTPOABWXKYIIEeH cuibl. KopoTkoe 3aMblKaHHE TalbBaHUYECKOTO
3JIEMEHTA M OLICHKAa BHYTPEHHETO CONPOTHBIICHHUSL.

3aBUCUMOCTh COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPBHI.

[TpoBOAUMOCTB 37EKTPOIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTD BO3AYXa.

OaHOCTOPOHHSIS POBOMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHne cMEIaHHOIO COEAIMHEHHs PE3UCTOPOB.

M3mepeHue 3IEKTPOABMXKYLIEH CHIBl HCTOYHMKA TOKA W €ro  BHYTPEHHEro
COIPOTUBIICHUS.

Hab6monenue anexrpoinusa.

MexknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce ocyliecTBIsieTcs C Y4ETOM
COJIepKATENBHBIX MEXKIPEIMETHBIX CBSI3e C KypcaMHd MaTeMaTHKH, OHOJIOTHUH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnsie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, HaydHbIM (akr, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOINOJIEHHE,
HKCIIEPUMEHT, MOJIEIIMPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelmieHHEe CHCTEMBl ypaBHEHM, JHHEWHas ¢GyHKOus, mapabona,
runepooia, ux rpagMKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbl M MX IPOEKLUUU Ha OCHU
KOOpJIMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudyeckoe IBHKEHHE B KUBOU npupoze, nupdysus, ocMoc, TEI1oo0MeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIaul, TEIJIOBOE PABHOBECHUE), SJICKTPUUECKHE SBICHUS B
>KUBOU TIPUPOIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, JKUIAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOWCTBA METAJJIOB, AJIEKTPOJIUTHYECKAs AUCCOLIMAIIMS, TaJIbBAaHHUKA.

TI'eoepaghus: BNaxKHOCTH BO3]lyXa, BETPbI, OapOMeETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHNE IBUKEHUHN C MCIOIb30BAaHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUITHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakeTa,
BOJIOMET M JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOJUIIBHUK, KOHIUIIUOHEP, TEXHOIOTUHU TOJIy4YEHHs] COBPEMEHHBIX MaTepHajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEP, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
3IIEKTPOOCBETUTENIbHBIE TPHOOPHI, TabBAHUKA.

11 KUIIACC

Pasnen 4. daekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop maruuTHOM MHAYKIMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHON
nHayKnuu. KapTuHa AiMHUN MarHUTHOW MHIYKIWU MOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTWHa JWHHMA MHAYKIMM MarHUTHOTO IIOJIS
JUIMHHOTO TIPSIMOTO ITPOBOJHHUKA M 3aMKHYTOTO KOJBLEBOI'O IPOBOJHMKA, KATYHIIKA C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJlyJib M HalpaBIICHHE.



Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BHXKEHHE 3apsKEHHOW YacTHIBl B
OJIHOPOJHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

SBreHME DJIEKTPOMAarHUTHOW MHAYKIUU. [lOTOK BEKTOpa MarHUTHOM WHIYKIIMH.
DIIEKTPOABMKYILAS CUJIA UHAYKIUHU. 3aKOH 3JIEKTpOMarHuTHOW nHaykuuu dapanes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIIAS CUJAa WHIAYKIUU B IMPOBOJHHKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJHOM MarHMTHOM I10JI€.

IIpaBuiio Jlenua.

NHOyKTUBHOCTD. fIBI€HHE CAMOMHIYKLIUH. DJIEKTPOABUKYILAS CUJIAa CAMOUHIYKIUH.

OHeprusi MarHUTHOT'O TOJIsl KATYIIKHA C TOKOM.

DIIEKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJABUTATEINb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHIL, UHIYKIIHOHHAs [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHUY MHOYKIUMK MarHUTHOTO MOJIS.

B3aumopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuita Amriepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCHUMOCTD DJICKTPOABUKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

HccnenoBanue siBICHUS IEKTPOMATHUTHON MHAYKIUH.

Pasnen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KO1EOAHUS

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue KojeOanusa. ['apmonuueckue
konebanus. Ilepwon, dacrora, ammautyga u (asza konebanuil. I[IpyXMHHBII MasTHUK.
MatemaTuueckuii MasTHHK. YpaBHEHHE TapMOHMYECKUX Kojebanuii. [IpeBpaienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€AJTHHOM
Koie0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMU U  DIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUU B UICATLHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYEeCKUEe KoieOaHusl.
Pe3onanc. BeiHyX/IeHHBIE 2I€KTPOMArHUTHBIE KOJIeOaHNsI.

[lepemennblit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTMTYTHOE U JEHCTBYIOIIEE 3HAUCHUE CUITBI TOKA M HATIPSDKCHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHE AIEKTPUUIESCKON DHEPTHUH.
DKOJIOTUYECKUE PHUCKH TPU MPOU3BOACTBE 3JEKTpodHepruu. KynbTypa wHCHOIb30BaHUS
AJIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: JIIEKTPUUECKHI 3BOHOK,
TeHepaTop MEPEMEHHOTO TOKa, TWHUHU AJIEKTpoIepead.

Jlemoncmpayuu



HccnenoBanue mapameTpoB KojeOaTenbHOU CUCTEMBI (IPYXUHHBIM HIIM MaTeMaTHUeCKU
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOAHUH.

Hab6nonenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmuorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUST OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc mpu mocneaoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOH/JIEHCATOpA.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOA MAJIBIX KOJieOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpy3a.

WccnenoBanne NEepeMEHHOTO TOKa B IENH M3 IOCJIEIOBATEIbHO COCIUHEHHBIX
KOHJCHCATOpa, KaTyIIKUA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbsle 60IHbL

Mexannueckue BOJIHBI, yciioBusl pacupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHuUs
W juuHA BOJHBL [lomepeunple W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNIeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3JIyYEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)Xe€HHe, MpeloMIIeHue, mnoispusanus, Aaudpakmus, unrepdpepenuus. CKopocTb
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >71eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4YecKne yCTpOWCTBA U MPAKTUUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
YIBTPa3BYKOBas JIMAarHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U TTPOJIOJIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmronenue natephepeHny U AuPpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHoe pacipocTpaHEeHUE CBETa B OJHOPOJAHON CpeIe.
JIyud cBera. TOUEUHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHBI OoTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUH B IIIOCKOM
3epKaJe.



[Ipenmomnenue cBera. 3aKOHBI TMPENOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTpaKEeHHUS.

Hucniepcus cera. CrioxkHbIN cocTaB Oemmoro ceta. LIBer.

CoOwuparonue W paccewBaroniye JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CHJIa TOHKOHU JInH3bL. [locTpoeHue n300pakeHNi B COOUPAIOIIMX M PACCEHBAIOIINX
auH3ax. PopMyIia TOHKOM JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBass onrtuka. HuTtepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHu4yeckne yCTpONMCTBA M NPAKTUYECKOE MPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAs OMNTHKa, AU(PPaKIHOHHAS
peméTka, moIspouns.

Jlemoncmpayuu

[IpssMmonuHEItHOE pacHpOCTpaHEHUE, OTPaKEHHUE M TMperomiieHue cBera. OnTuueckue
IpUOOPHI.

[TonHOE BHYTpeHHEe oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Habnronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TomydyeHue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nonsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3mepenne mokazaresnst mpeioMIICHHUS CTEKJIA.

HccnenoBanue CBONCTB U300paKeHHI B TMH3aX.

Habmtoenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crIeUAJIBHONH TEOPUH OTHOCUTEJIBLHOCTH
['panubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymarsl crienuaibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTM CBETa B BakKyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH DWHIIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHHUE JIUHBI.
OHeprus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIB. DHEPTHs TOKOSI.

Pa3nen 7. KBantoBas pusuka
Tema 1. Dnemenmol K6AHMO60U ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHEpPrun GOTOHA C €r0 YACTOTOW. DHEPrUsi U UMIYJIbC
dboToHa.
OtkpeiTne u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dorosddexra. YpaBHenue DitHmreitna s Gpororddexra. «KpacHas rpanuna» gorosdppexra.
JaBnenune cBera. OnwiTel [1. H. JIeOGenena.



XUMHUYECKOE IEMCTBHUE CBETA.

TexHUYECKHE YCTPOICTBA M MpPAKTHUECKOE MpUMeHeHHe: (PoTodneMeHT, (OTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

DoTo3deKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHeIHETo GpoTodddekra.

CBeToquoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesauto o -uactuil. [lnanerapHas
monenb atoMa. [locrymarer bopa. U3nydenue u mornomeHue (OTOHOB MPU MEPEXOAC aTroma C
OJIHOTO YpOBHSI SHepruuM Ha JApyro. Buzasl crnekTpoB. CHoekTp YpOBHEW S3HEpPrud aroma
BOJIOpOJA.

BousiHoBgI€ cBOMcTBa yacTull. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayalini3M.
CHnoHTaHHOE U BBIHYXKJIEHHOE U3JTyYeHHe.

TexHuueckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTpPaJbHbIA aHAIU3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeHyaTbiX CIEKTPOB U3ITyUESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HaGnronenue nuHeHyaToro crekrTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHThI,  JIOKa3bIBAIOLUE  CIOXKHOCTh CTPOEHHs  sjpa. OTtkpbiTHE
paanoakTuBHOCTH. OnbITEL Pezepdopaa nmo onpeneneHnio coctaBa pagioakTUBHOTO U3ITyYEHUS.
CgoiicTBa anb(a-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens sjapa ['eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
paZMoaKTUBHOIO pacnaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakunu. [lenenue u CUHTE3 SIED.

SAnepuuiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M THEpCHEKTHUBBI  SAIEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTBI IEPHON SHEPTEeTUKH.

OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHuueckue ycTpoicTBa M NMpaKTHUECKOE MPUMEHEHHeE: J03UMETp, Kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomuol
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. JiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH

Otanbl  pa3BUTHS  acTpoHOMuHM. [IpukiagHOe W MHPOBO33PEHUECKOE  3HAYCHHE
ACTPOHOMHH.



Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/bI, IIIAHETHI, MX BUAMNMOE ABHKCHUE.

Conneynas cucrtema.

Connine. ConHeyHas akTUBHOCTh. Mcrtounumk sHepruum ConHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. Jlparpamma «CHEKTpaJIbHBIA KJIACC — CBETUMOCTB». 3BE3/bI
[JIABHOM TMOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJIs 3BE3/ TJIABHOM
MocJieIoBaTeIbHOCTH. BHyTpennee cTtpoenue 3BE3A. CoBpeMEHHBIE TMPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJIHLA U 3BE3/. DTaIbl )KU3HU 3BE3.

Muineunsbiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHBIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Pazberanme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa BeenenHoit. MeraramakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

HaGmronenus HEBOOPYKEHHBIM TJIa30M C MCIOJIB30BAaHUEM KOMITBIOTEPHBIX MPHIIOKEHUIN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3AUS
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku U acTpOHOMHUH B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMAIIbHON U
ATUYECKON cdepax [eATeNbHOCTH YelIOBeKa, POJdb U MeCTO (U3UKH MU acCTPOHOMHH B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
NpeCTaBICHUN 0 (PU3MYECKON KapTHHE MHUPA, MECTO (PM3UIECKOM KapTHHBI MUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEICTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

Wzyuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kiacce ocymiecTBIseTcs ¢ y4ETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHUKH, OHWOJOTUM, XUMUH,
reorpauu ¥ TEXHOJOTHU.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHHE, Hay4yHbIM (akT, Tumnore3a, (U3MYEcKas BEJIMYMHA, 3aKOH, TEOpHs, HAOJIOJCHHE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUEe (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl U HUX
MPOEKIIMA Ha OCU KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIIUH,
MPU3HAKHU TI0JI00MS TPEYTOJIBLHUKOB, OMIPEICIICHNE TIIOMIAIU TIIOCKUX PUryp u 00bEma Tel.

buonocus: snekTpuyeckue SBICHUS B XKUBOW MpHUpPOJE, KoleOaTenbHbIC IBIKEHUS B
J)KUBOW MPUPOJE, ONTUYECKUE SIBIICHUSA B JKUBOW MPUPOJE, NEUCTBUE paJHAllMM HA >KUBBIC
OpTaHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJICKYJ, KPUCTAUTMYECKash CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MBbI 00pa30BaHUS KPUCTATUIMUECKOMN PEIIETKH, CIIEKTPAIbHBIN aHATN3.

l'eocpaghus: MarHUTHBIE TIONIOCAa 3€MITH, 3aJIeKH MarHUTHBIX pya, (poTochEéMKa 3eMHOI
MMOBEPXHOCTH, TIPEICKA3AHNE 3EMIICTPSICCHHUIA.

Texnonocusi: MTMHUM dJEKTpOIIEpead, TEHEPATOp MEPEMEHHOTO TOKA, JIEKTPOJABUTATEIb,
WHAYKIIMOHHAS Te4Yb, paaap, paJuoNpuEMHUK, TENeBU30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAS ONTHKA, COTHEYHas OaTapes.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPAXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3MLMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXIeHUM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTAM POCCHHMCKOro  OOIIEeCTBa,
paclIupeHre KU3HEHHOI'O OIbITa U OIBbITA AESITEIBHOCTH B IIPOLIECCE PEATM3ALUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolmlerocs Kak aKTMBHOTO U
OTBETCTBEHHOI'0 4JIeHa POCCUICKOIr0 OOIIECTBa;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TFOTOBHOCTh BECTH COBMECTHYIO JEATENIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTo OOILIECTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHME B3aUMOJEWCTBOBAaTh C COLMAJIbHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIMSAMU 1 Ha3HAUEHUEM;

TFOTOBHOCTb K T'YMaHUTAapHOH U BOJIOHTEPCKOM /1€ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c¢(OpMUPOBAHHOCTh POCCUMCKON I'PpaX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHNHCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUUYECKOE OTHOUIEHHE K MHUPY, BKIIIOUAsl 3CTETUKY Hay4HOTO TBOPYECTBA, MPUCYLIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEC K pa3IuuHbiM cdepamM NpopecCHOHANbHONW MAESITENIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW W TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymeit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJ00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

IUIAHUPOBAHUE W OCYIIECTBICHUE JIEWCTBUI B OKPYKAKOIIEW Cpele Ha OCHOBE 3HAHMS
1eJIel YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA;



pacuIMpeHre OmbITa JEATeNLHOCTH HKOJOTMYECKOW HAINpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAaHUH 10 PU3NKe;

7) HEHHOCTH HAYYHOT'O MIO3HAHMS:

C(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTEIbHOCTH, TOTOBHOCTH B IIPOILIECCE M3Y4YEHUS (DU3UKU
OCYIIECTBIISATH MPOCKTHYIO U HCCIIEA0BATENbCKYIO JEATEIILHOCTh HHANBHIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble JJornueckue aeiicTBuA:

CaMOCTOSITeNIbHO (POpPMYJIHpOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENIETATh eI JACSITeIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMbI C YUETOM aHAIM3a UMEIOIIUXCS MaTepUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB IEIISM,
OIICHUBATh PUCKHU IMOCIIECACTBUI JAESITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBILIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

BJIQ/IeTh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamH (pusmdeckoi
HaYyKH;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIICAOBATEIHCKON M MPOCKTHON JESITeILHOCTH B 001acTH
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIIEHU 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJETh BHUJAMH JAESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHWs, €r0 HMHTEpIIpEeTaluH,
npeoOpa30BaHUI0 W TPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX CHUTyallUsiX, B TOM 4YHUCJE TMPHU
CO3JJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUINOTE3y €€ pEeIIeHUs, HaXOAUTh apPryMEHThl Jid JI0Ka3aTeNbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh apaMETPhl U KPUTEPHUH PEIICHUS;

aHAJM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh U (POpMynHpOBaTH COOCTBEHHBIC 33Ja4d B OOpa30BATEIbHON NEATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEAEITEIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIQ/ICTh HABBIKAMU TOTy4YeHHUS MHMOpMAUU (PUINYECKOTO COJIEP>KaHUSI U3 HCTOUHUKOB
Pa3HBIX THWIIOB, CaMOCTOSITEIbBHO OCYIIECTBIATh TOWCK, AaHaJIW3, CHCTEMATH3alluI0 W
WHTEPIpETAHio HHOOPMAITUN PA3IUIHBIX BUIOB U (POPM MIPEACTABICHHS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;



HCIIOJIB30BaTh CpCACTBA I/IH(I)OpMaLII/IOHHBIX U KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B
peUIeHNN KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHU3allMOHHBIX 3a/1ad C COOJIOJICHHEM
TpeOOBaHNI SPrOHOMHKH, TEXHUKN O€30MIaCHOCTH, TUTHUEHBI, PECYypCcOCOepEeKeHHUS, TPABOBBIX H
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM O€301acHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COJACPKAHUS B pPa3NIUYHBIX (opMmarax ¢ y4EToOM
Ha3Ha4YeHUs HMHGOPMALMM M LEJNEeBOW ayJUTOPUH, BBIOMpas ONTUMAIBHYIO (GOpMY
IPE/ICTaBICHUS M BU3YaATH3ALUH.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN JEATEIbHOCTH;

pacro3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIMi U CMATYaTh KOH(IUKTHI,

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHMBHUIYyaIbHON paboTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJJOT0 4JIeHA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIIATH IUIAH JACHCTBUM, PACIpPElENATh POJIM C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXJAOr0 YJaCTHHKA KOMaHbl B OOLIUIN pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (DOPMYITHUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUS] Pacu€THBIX M KAayeCTBEHHBIX 3a/ady, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ Y4YETOM HUMEIOUIMXCS PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTEHNH;
JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
pacuIupsTh paMK1 y4eOHOTO TIpeAMETa Ha OCHOBE JIUYHBIX TIPEAMOYTCHU;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OILICHUBATh MMPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JPYIUIMH B 00JacTU (PUBHKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPO.JIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUMH;
UCTIONIE30BATh PUEMBI peIeKCHH JIJIS OLIEHKH CUTYaIlii, BBIOOpA BEPHOTO PELICHHUS;
YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATH PEIICHUS TI0 UX CHUKEHUIO,
MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JICATEIbHOCTH;
MPUHUMATH CeOsl, TOHMMasi CBOM HEIOCTATKU M IOCTOMHCTBA;



IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

NPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIHOKH.

B mporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTrPaMMBI 10 (prU3HKe ISt
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OOyYAIONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEANoJIarauui choOpMHUPOBAHHOCTS:

CaMOCO3HaHU, BKJIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHAIBHOU cepbl, ObITh YBEPEHHBIM B celOe;

caMoperyJIUpOBaHMs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE NpUHUMATD
OTBETCTBCHHOCTh 3a CBOE IIOBEICHHUE, CIIOCOOHOCTh aJanTHPOBATHCA K HSMOIMOHAIBHBIM
U3MCHEHHSIM H MIPOSIBIISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMK, BKJIIOYAIOIICH CTPEMIICHHE K JIOCTH)KCHHIO IEIU U YCIEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTB HCXO0OA U3 CBOUX BO3MO)KHOCT€I>1;

OMITATUH, BKIIOYAIONICH CHOCOOHOCTh MOHMMATh 3MOIMOHAILHOE COCTOSHHUE JPYTHUX,
YUYHUTBIBATH €TI0 MPH OCYIIECTBICHUH OOIICHHSI, CIIOCOOHOCTh K COYYBCTBUIO M COIEPEKUBAHHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBHICTPAWBATh OTHOIICHHUS C JAPYTUMH
JFOAbMU, 3200THTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonuy oOyuenus B 10 kJacce npeaMeTHbIE Pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUHM COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOH
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJNO, MACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEYHBIA AJIEKTPUUYECKUHN 3apsii IPU pElICHUU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
PaBHOMEPHOE M pAaBHOYCKOPEHHOE NpPSIMOJMHENHOE IBUKEHHE, CBOOOAHOE MaJeHHUE Tel,
JIBIDKEHUE TI0 OKPY)XHOCTH, WHEpIHMs, B3auMmojeicTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE JXKUJIKOCTeW M TBEPIBIX TeNl, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHWU
(oxJaxJIeHUHn ), TEIJIOBOE paBHOBECHUE, UCIIAPEHNE, KOHCHCAIMS, NIIaBlIeHHe, KpUCTaIIH3alus,
KHUIIEHUE, BIAKHOCTh BO3J/lyXa, MOBBIINICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKEHUE, MCIOJIb3YS (PM3NYECKHE BEIMYUHBI: KOOPAMHATA,
yTh, MEpPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYecKas
SHEprusi, NMOTEHIMalbHAs DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONMHCAaHUM TPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJB3YEMbIX BEJIWYMH, UX
0003HAUEHHSI U €JMHUIIBI, HAXOJUTh (POPMYIIbI, CBSA3BIBAIOIIME JAaHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEJIUYUHAMU;

ONKCHIBaTh HU3YYEHHbIE TEIJIOBbIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHHeTHYecKash »Heprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTU4YHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora raza, Kod(pUIMEHT MOJIEe3HOro JEeHCTBUS TEIJIOBOTIO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,



uxX OOO3HAYCHMS W EIMHUIBI, HAXOTUTh (OPMYJBI, CBSA3BIBAIOIIME JAaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OINKCBIBATh M3YYEHHBIE JJIEKTPUYECKHUE CBOMCTBA BELIECTBA M DJICKTPUUYECKHE SIBICHUS
(mportiecchl), UCTIONB3YS (PU3NYCCKUE BEIMYUHBI AJICKTPUUYCCKUI 3apsil, dJIEKTPUIECKOE MOJIe,
HAnpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAU€HUS M EIUHHULBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUUHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUYECKHE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemupHoro taroreHud, |, |l u |1l 3akonsr HbroTOHa, 3aK0oH coxpaHeHus
MEXaHUYECKOM PHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIMII CYNEpIO3ULMH CHJI, IPUHLIUI
pPaBHOIPABUsl MHEPLMAIBHBIX CHCTEM OTCUETA, MOJEKYISIPHO-KMHETHUECKYIO TEOPHIO CTPOCHMUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBSA3b CPEIAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUIKEHUS
MOJIEKYJ C aOCONIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
JIEKTPUUECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3nuyaTh CIOBECHYK (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BBIPAKEHHUE U YCIIOBUS (IPaHUIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI ISHCTBHUS MAIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO HCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEAOBAHMIO (DU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, Hpu 3TOM  (OpMYIHPOBATH
npobnemy/3agady ¥ TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OIBIT U (HOPMYIHPOBATH BBIBOBI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (QU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCHUMOCTH MEXIY (U3MUECKUMH BEIMYMHAMH C HCIOJIB30BAaHHEM
OPSAMBIX H3MEPEHUH, IMpH STOM KOHCTPYUPOBAThb YCTAaHOBKY, (DUKCHpPOBaTh pEe3yJbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYHMH B BHJIE TaOnMIl U IpadMKOB, J1€J1aTh BBIBOAbI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofarh mnpaBuia 0€30IacCHOrO TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJENblo, HCIONb3ys
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UId €€ pelIeHHUs,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJYYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pelath KayecTBEHHbIE 3aJauyM: BBICTPAWBATH JIOTMYECKH HEMPOTUBOPEUMBYIO ILIETIOUKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHUS,

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAMH W TPEACTaBICHUS Y4eOHOH U
HAYYHO-TIOMYJISIPHONH HMH(OpMAIUM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA N0 (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpaHEHHUs 3/10POBbs U COOJIIOIEHUS HOPM HKOJIOTUYECKOTO MOBEJCHHS B OKPYKAIOILEl cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, IUIAaHUPOBATh paboTy
TPYMNIbl, palMOHAIBHO paclpeneNiarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B



HECTAaHJAPTHBIX CUTYalMsIX, aJleKBaTHO OLIEHUBATh BKJIAJ KaXKJIOTO U3 YYACTHUKOB TPYIIIbI B
pelieHne paccMaTpuBaeMol IPOOIEMBI.

K xoniy o0yuenns B 11 kjacce mpeaIMeTHBIE Pe3ysIbTaThl HA 0a30BOM YpOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpPUMEpaxX pojib U MecTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUHU COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B MPAKTHYECKON
NEeSITEIbHOCTH JIF0JIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MYECKUX MOJACNCH: TOYCUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETAa, TOUYEYHBIH HCTOYHUK CBETa, SAEpHAs MOJAEIb aTOMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelleHun GU3NYECKUX 3a/1ay;

pacrno3HaBaTh (pU3MUecKHe sBJIEHUS (Mpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKM: 3JIEKTPUYECKasi MPOBOJANMOCTH, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MAarHUTHOE JCUCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, AJIEKTPOMATrHUTHAS
WHAYKIMS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM M JBHXKYLIUICS 3apn,
3JIEKTPOMArHUTHbIE KOJIEOaHUs M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejgomiieHue, wuHTepdepeHuus, audpaknuus W TMOJMSpHU3alus CBeTa, IHUCIEPCUs CBETa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHUE, BOZHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

OMKCHIBATh M3y4YCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUUECKHE, MATHUTHBIC, ONTHUYECKHE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3JIMYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTIONB3YSl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYSCKHHA 3apsi, Cuja TOKa, DIEKTPUYECKOE
HaNpPsDKEHUE, SJIEKTPHUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABUKYIIIAsl CHUIA,
paboTa Toka, MHAYKLUHS MarHUTHOro Mojs, cuia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTH
KaTYILKH, SHEPTusl 3JIEKTPUUYECKOIO0 M MAarHUTHOTO IOJIEH, MEPUOJ W 4YacToTa KoieOaHuM B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHUE M ONTHUYECKAas Cuila JIMH3bI, NPU OMUCAHUM MPABUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUECHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUUUHY C IPYTUMU BETUUYNHAMU;

ONMCHIBATh M3YyUYCHHBbIE KBAHTOBBIE SBJICHHUS W TPOLECCHI, HCIONB3Ys (U3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyasCc (OTOHA, TMEpPHOJ TOJypacmaja, DHEPrHsl CBSI3W AaTOMHBIX Sjep, MPU ONHUCAHUU
IPaBWIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI MCIONb3YEMbIX BEIMYMH, MX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYUHY C APYTUMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAUCHUE (PU3NUECKON BEJTMUMHBI;

aHAIM3UPOBATh (U3WYECKUE TPOIECCHl M SBIICHUSA, UCTONB3Ys (U3NYECKUE 3aKOHBI U
OpUHLMIIBL: 3akoH OMa, 3aKOHbI TIOCJENOBAaTENbHOIO U MAPAJIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
NPSIMOJIMHEMHOTO PacipOCTpaHEHUsl CBETA, 3aKOHbI OTPAXKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHe OWHITeHHa s ¢GoTodddeKTa, 3aKOH COXpaHEHUS DHEPTUH, 3aKOH
COXpPAaHEHHUsSI HMMIYJbCa, 3aKOH COXPAHEHUsI DIIEKTPUUECKOrO 3apsija, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHclia, MOCTyJlaThl bopa, 3aKOH paJMOaKkTUBHOrO pacmnajna, MpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MAaTeMaTU4YecKOe BbIpAaKEHHE U YCJIOBUS (TpaHMIIbI,
00JacTi) IPUMEHUMOCTH,

ONpeNIeNATh HAMPAaBICEHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJISI IPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH U OIHUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITIOJHATh JKCIEPUMEHTHI 10 HUCCIIEOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIONIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWil: mpu dSToM  (HOpMyIHpOBaTh



npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIHPOBATH BBIBOBI;

OCYILLECTBIIATh MpPSIMBIE U KOCBEHHBIE H3MEPEHUs (QU3UUECKUX BEJIWYMH, NPH ITOM
BBIOMpPATh ONTHMAJBHBIM CIIOCOO W3MEPEHUs] M HCIOJb30BATHh HM3BECTHBIE METOABI OLEHKHU
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEI0BAaTh 3aBUCUMOCTU (PU3NYECKHUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH:
IPYU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHpOBaTh PE3y/IbTaThl MOJYyYEHHOH 3aBHCUMOCTH
¢u3nueckux BeIMYMH B BUAEC TaOmMI W TpaduKOB, [enaTh BBIBOABI IO pe3yjibTaTam
UCCIIC/IOBAHMS,

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MNPOBEICHUM HCCIENIOBaHMM B paMKax
y4eOHOIr0 SKCIEPUMEHTa, Y4eOHO-UCCIENI0BAaTEIbCKOM U  IMPOEKTHOW JAEATENBHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemiatb pacy€THblE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33Ja4d BbIOMpATh (U3NYECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYJbl, HEOOXOAMMBbIE Uil €€ peLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYSCHHOTO 3HAUCHHSI (PU3MYECKON BEIIMYHMHEI,

pemaTh KauyeCTBEHHBIC 3aJau: BBICTPAMBATh JIOTMYECKH HEIMPOTHBOPEUUBYIO HEMOYKY
paccyXIeHUI ¢ ONOpOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHMUS;

UCMOJb30BaTh MPH PEUIEHHH Y4eOHBIX 3a7ad COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIIPETAMH W TPEICTAaBICHHUS y4eOHOH W
HAYYHO-TIOMYJIIPHOW HMH(OpMAIUKM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh [10JIy4aeMyto HH(POPMALUIO;

OOBSICHATh NPUHLUIIBI IEHCTBUSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
YCIIOBHA UX 0€30IM1acCHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOUTH TPUMEPHI BKJIAJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIIOBCEJHEBHOW JKU3HHU IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOpaMH U TEXHUUECKUMHU YCTPOUCTBAMU, JJIs
COXpaHEHHs 3I0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTUIECKOTO TTOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMATIBHBIX POJIeH, IUIaHUPOBaTh padoTy
IPYyMNIbl, palMOHAIBHO paclpeneniaTh O00S3aHHOCTH U IUIAHUPOBATh JESTENbHOCTh B
HECTAaHJAPTHBIX CUTYalMsX, aJleKBATHO OIEHHBATH BKJIAJ Ka)IOTO W3 YYAaCTHHUKOB TPYIIBI B
pelreHne paccMaTpuBaeMOi TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3ieioB U TEM Konrpoabsnsie IIpakruyeckue
n/n Bcero o0pa3oBaTejibHbIE
MporpamMmMbl padoThbI padoThbI
pecypcsl
Pa3znen 1. PUSUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
duznka u
11 METOIbI 1 bu6nuoreka [JOK
' HAay4YHOTO https://m.edsoo.ru/7f41bf72
MTO3HAHMS
Hroro no pazneny 1
Pa3zpen 2. MEXAHUKA
bubnnoreka IIOK
21 Kunemaruia 12 L https://m.edso0.ru/7f41bf72
bubnuorexa [JOK
22 Huranuica o 2 https://m.edsoo.ru/7f41bf72
3aKOHbI
2.3 COXpaHCHHUS B 9 1 bubmorexa [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHUKe
Wroro mo pazneny 30
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
OCHOBBI
31 MOJIEKYJIIPHO- 7 1 bubnmnorexka HOK
' KUHETUYECKOM https://m.eds00.ru/7f41bf72
Teopuun
ArperatHble
COCTOSIHHS Eubs 1IOK
noNIMoTEeKa
32 petiectsa. 4 L https://m.edso00.ru/7f41bf72
®dazoBbIe
MIEePEXO0/IbI
33 OCHOBBI 7 1 bubmmoteka [IOK
' TEPMOIUHAMUKH https://m.edso0.ru/7f41bf72
Hroro no paszneny 18

Paszpnen 4. JIEKTPOINMHAMUKA

bu6nuoreka [IOK
41 DJIeKTPOCTATHKA 8 1 2 https://m.edso0.ru/7f41bf72
. but6mmoreka [IOK
4.2 IT 11 1
OCTOAHHbBIH https://m.edsoo.ru/7f41bf72
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ANEKTPUYECKUAMN
TOK. TOoKHU B
pa3IMYHBIX
cpenax

Wroro mo pazneny 19

PesepBHOE Bpemst 0

OBILIEE
KOJIMYECTBO
YACOB 10
[IPOT'PAMME

68 6 5

11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
N HaumenoBanmue — )
° ungposbie
pa3iesioB U TEM Konrpoasnsie Ilpakrnyeckue
oOpa3oBaTe/ibHbIE

n/n NMPporpaMmMabI Beero 0 0
porp padoTnI padoTnI pecypesi

Pazpea 1. JIEKTPOJUHAMUKA

MarnutHoe mone.
bu6mmoreka [IOK

11 JICKTPOMArHHTHAS 11 2 1 https://m.edsoo.ru/7f41c97c

WUHAYKIHS

Hroro no pazneny 11

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

Mexanuueckue u

2.1 SIIEKTPOMATHUTHBIE 9 1 Eubmiorexa OK
’ P https://m.edsoo.ru/7f41c97c
KOJIeOaHus
MexaHnueckue 1
2.2 SIIEKTPOMATHUTHBIE 8 1 Eubmiorexa OK
' P https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6mmoreka [JOK
2.3 Onika 12 1 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 29

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI

31 crenuaabHOu 5 bubmuorexa [JOK
TEOpUH https://m.edsoo.ru/7f41c97c
OTHOCHTEIILHOCTH

Hroro no paszneny 2
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Pa3znea 4. KBAHTOBAS ®U3UKA

41 DIIEMEHTHI 4 bubnuorexa [JOK
' KBaHTOBOM OITHKH https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
42 Crpoetne atoma 3 https://m.edso00.ru/7f41c97c
bu6mmoreka [JOK
4.3 AToMHO® 7p0 1 . https://m.edsoo.ru/7f41c97c
Hroro no pazneny 18

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DJIEMEHTHI
5.1 aCTPOHOMMUH U 7 1
acTpou3uKu
Wroro no pazneny 7

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

Paznea 6. OBOBILIAIOIIEE TIOBTOPEHUE

6.1 O6o6maromee 1 bubnmoreka [JOK
' HIOBTOPEHHE https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 1
OBUIEE KOJIMYECTBO
YACOB I10 68 5 5

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Gdusuka, 10 kimace/ Msikumies I'.51., byxosues b.b., Corckuit H.H. nox
penakiueit [TapdpentreBoii H.A., AkiinonepHoe oomecTBo «M31aTeascTBo
«ITpocsenienue»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCcTBO
«IIpoceemenue»

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU HHTEPHET
bu6moreka [JOK






