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IHOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma no yueOHomy npeameTy «Pusnka» npeaHa3HadeHa Uil ydaluxcs ¢
nporokosamu OB3 7.1 Buma 7-9-x xmaccoB MAQOY COIIl Ne 44 u cocrtaBieHa Ha OCHOBAHHH

CJIETYIONINX JOKYMEHTOB.

. ®enepanbhblii 3akoH Poccuiickoit @enepannn «O6 odpasoBanuu B Poccuiickoit denepannn
ot 29 nexadps 2012 roga Ne 273-®3, BcrynusimmMm B cuity ¢ 01 centsiops 2013 r.
. @enepanbHblii  TOCYAapCTBEHHBIH  00pa3oBaTeNbHBIM  CTaHAAPT  OCHOBHOIO  OOILEro

0o0pa3zoBaHMs, YTBEP)KICHHBIN IprKa3oM MuUHHUCTEpcTBa oOpa3oBaHus ¥ Hayku oT 17 mekabps 2010 r.
Nel1897. (B pen. IlpukazoB Muno6puayku Poccun ot 29.12.2014 N1644, ot 31.12.2015 N1577).

. HanumonaneHelii npoext «O0pazoBaHue», yTBEpKIEHHBIN perieHrueM npesuanyma Cosera 1npu
[Ipesunente PO no crparernueckoMy pa3BUTHIO U HAITMOHAJIBHBIM MpoekTaM oT 24.12.2018 1.

. OyHIaMEeHTaIbHOE PO COAEpKaHusl 00IIero 0Opa3oBaHusl.

. Konnenmus 1yXOBHO-HPABCTBEHHOTO Pa3BUTHUS M BOCIIUTAHUS JTMYHOCTH rpakaaHuHa Poccun/
noxa pen. A.S. Jlanumoka, A.M. Konmakosa, B.A. Tumkosa; Mocksa, «IIpocsemienuey, 2009 r.

. Vka3 npesugenta PO ot 07.05.2018 r. Ne 204 «O HarmoHaJbHBIX IEISAX U CTPATETUYECKUX
3agavax pa3Butusi PO na nepuon 1o 2024 rogay.

. [TocranoBnenue [lpaButenbctBa PO ot 18.04.2016 1. Ne 317 «O peanuzanuu HallMOHAIbHON
TEXHOJIOTHYECKON MHUITUATUBBI.

. OcHoBHas 00pa3oBareIbHas MporpaMmma OCHOBHOTO o6O1iero oopazoBanus MAOY COIIL Ne 44
r. Tomcka.

. [TpumepHas nporpamma mno yuebHbsimM npeameram «Dusmukay, 7-9 knaccel - M: [Ipocsemienue.

. Asropckas nporpamma E.M. I'yrauk, A.B. [lepeimkun. @usnka, 7-9 xmaccsl. - M: Ipoda.

Pabouas npoecpamma (manee PII) - »Tto oOpa3oBaTenbHas NporpaMma, aganTHPOBaHHAS IS
0o0ydeHust JUIl ¢ 3a7epkKoil ncuxudeckoro pasputus (ganee 3I1P) mo mporokomam 7.1 Buga ¢ yuérom
OCOOCHHOCTEH WX TNCUXO(PHU3UYECKOTO Pa3BUTHs, HHAWBHUIYaTbHBIX BO3MOXKHOCTEH U  TIpH
HEOOXOMMOCTH 00ECIIeYnBaONIasi KOPPEKIUI0 HApYIIEHWH pPa3BUTHS W COLMAIBHYIO aJarTaIuio
YKa3aHHBIX JIMII.

Pabouas mporpamMma mpeacTaBiseT cOOON LETOCTHBIM JAOKYMEHT, BKIIOUYAIOUINH CleIyrolIne
paszensl:

> MOSICHUTETFHYIO 3aMHCKY, B KOTOPON KOHKPETU3UPYIOTCS OO0IME e 001Iero oopa3oBaHus ¢
yueToM crerupuku y4eOHOro nmpeamera; o0yt XapakTepUCTUKY Y4eOHOTO MpeaMeTa; OnMcaHueMecTa
y4eOHOro npeaMera B yueOHOM IUIaHE;

> IUTaHUpYyeMbIe Pe3yIbTaThl OCBOCHUS y4EOHOTO MPEIMETA;

> cojiepKaHue yueOHOTO MPEeIMETa;

> TeMaTH4YeCKOe MIaHUPOBAHUE;

> MPWIOKEHHS: ONMCAaHWE MAaTepHAbHO - TEXHHYECKOro olecredeHusi 00pa30BaTebHOTO

nporecca.

APII pazpaboTaHa ¢ y4eTOM OCHOBHBIX HANPABIEHUL MOOEPHUIAYUU 00Ue20 00pA308aAHUA.

> HOpManm3alus y4eOHOH Harpy3KHM YYalluXcCs; YCTpaHEHHE Meperpy3oK, MOAPBIBAIONINX WX
¢du3nUecKoe U ICUXHUUECKOE 3/I0POBbE;

> COOTBETCTBHUE COJIEpKaHUs 00pa30BaHUs BO3PACTHBIM 3aKOHOMEPHOCTSIM Pa3BUTHUS yUaIIUXCS,
UX 0COOEHHOCTSIM M BO3MOKHOCTSIM;

> JIMYHOCTHAs OpUEHTAIIMS COiepKaHHsI 00pa30BaHuUs;

> JesITeIbHOCTH XapakTep o00pa3oBaHHs, HaIlPaBICHHOCTb COJEpXKaHUsS OOpa3oBaHMs Ha
dbopmupoBanre OOMMX Y4YeOHBIX YMEHMH ©  HAaBBIKOB, OOOOIIEHHBIX CIOCOOOB  Y4eOHOM,
[I03HABATEJILHONW, KOMMYHHUKAaTUBHOM, IIPAKTUYECKOM, TBOPUECKON JeATENbHOCTH, HA MOTyYeHHE YIalUMHCS
OITBITA PTOH JACATCIbHOCTHU,

> ycusieHHe BOCIUTHIBAIOIIETO TOTEHIMAA;

> (opMHpOBaHUE KITIOUEBBIX KOMIIETEHLUH - TOTOBHOCTHM YYaIlUXCS HCIOJIB30BATh YCBOCHHBIC
3HaHUS, YMEHUS U CIOCOObI IEATEIHHOCTH B PEAIbHOM JKU3HU JUISl PeIIEHUs IPAaKTUUECKUX 3a/1a4.



N3ydyenne ¢u3ukm Ha YpoBHEe OCHOBHOrO 00mero oOpPa30BaHUS HAINPABJIEHO HAa
JOCTHKEHHE CJAeAYIOIUX LeJlei:

- OCBOGHHUE 3HAHHH O MEXaHWYECKHUX, TEIJIOBBIX, JIEKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
BCJIIMYMHAX, XAPAKTCPHUIYIOMIUX OTH ABJCHHA, 3aKOHAX, KOTOPbBIM OHHM HNOAYUHAKOTCA; MCTOAAX
HAyYHOTO MO3HAHUS MPHUPOABI U (HOPMHpPOBAHHE HA 3TOM OCHOBE NPEICTAaBICHUNH O (UIUYECKOU
KapTUHE MUPA;

- OBJIaJICHHE YMEHHUSAMHU MPOBOJIUTH HAOIIOACHUS MPUPOIHBIX SBJICHUHN, OMMUCHIBATh U 00001IaTh
pe3yabTaThl HAOMIOACHWHM, WCIOJB30BATh MPOCTHIE HM3MEPHUTEIbHBIC MPHOOPHl IS  H3Y4EHUs
buznyecKux SBICHUM; MPEACTABIATh Pe3yIbTaThl HAOMIOACHUN WU W3MEPEHUIl C MOMOIIBI0 TaOJHII,
rpaduKOB U BBISBJISATH HA 3TOW OCHOBE AMIHMPUYECKUE 3aBUCUMOCTHU; MPUMEHSTH MMOTYYECHHbIC 3HAHUS
Ui OOBSICHEHUS Pa3HOOOpA3HBIX MPHUPOIHBIX SBJIEHHH W TPOLECCOB, NPUHIUIIOB JCUCTBUS
BaXHEHIIINX TEXHUYECKUX YCTPOUCTB, AJIsl pelieHus] GU3NYECKUX 3a/1a4;

- Pa3BUTUC IIO3HABATCJIBbHBIX HHTCPECOB, HMHTCIUICKTYAJIbHBIX H TBOPYCCKHUX CHOCO6HOCT€I\/JI,
CaMOCTOSITENIbHOCTH B MMPUOOPETEHUH HOBBIX 3HAHUM, MpU pelIeHnU (PU3UUECKHUX 3a/1a4 U BBITOJIHEHUU
SKCIICPUMCHTAIIbHBIX I/ICCJIG[[OBaHI/Iﬁ C UCIIOJIb30BAHUEM I/IH(l)OpMaLII/IOHHBIX TeXHOHOFHﬁ;

- BOCIIUTaHUE yOEXKIEHHOCTH B BO3MOKHOCTH MO3HAHHWS 3aKOHOB MPHUPOIbI, B HEOOXOAUMOCTH
Pa3yMHOI'0 HCIOJb30BaHUSA I{OCTI/I)KGHI/Iﬁ HayKu U TEXHOJIOTHUH JJIS IIEUII:HCIZHICI“O Pa3BUTHUA
YeJIOBEYECKOro OOIeCTBa, YBa)KEHUS K TBOPIAM HAYKU U TEXHHKH; OTHOIICHHUS K (U3MKE KaK K
AJIEMEHTY O0IIEYEIOBEYECKON KYJIbTYPhI;

- HCIIOJIb30BAaHME TMIOJIYYEHHBIX 3HAHUW W YMEHUU Ui pEIIeHUS MPaKTUYECKHX 3a]ad
MTOBCEIHEBHOM JKU3HH, obecrieueHus 0e30MmacHOCTH CBOEH JKU3HU, panroHaIBEHOIO
MPUPOJIONIONIL30BAHUS M OXPaHbl OKPYXKAIOIIEH CpeIbl.

JlocTHKeHMe MOCTABJIEHHOM Lesin o0ecreYnBaeTcs pelieHHeM caeIyIIuX 3a1a4:

- 3HaKoMcTBO oOyuaromuxcs ¢ 3[1P ¢ MeTonaMu uccieoBanusi 0ObEKTOB U SIBICHUH MPUPOIbL;

- HpI/IO6p€T€HI/I€ 3HAHUHA O MCXAaHMYCCKUX, TCIJIOBBIX, OJJICKTPOMAIHUTHBIX W KBAHTOBBLIX
SBIICHUSAX, ((U3MUECKUX BEIMUYUHAX, XapPAKTEPU3YIOIIUX ITU SBICHUS;

- popMupoBaHuE YMEHUN HA0II01aTh IPUPOIHBIE SIBICHUS U BBIIIOJIHATH OIbITHI, 1a00paTOpHbIE
paboThl M HKCIIEPUMEHTAIbHbIC UCCIEA0BAHUS C UCIIOIB30BAHUEM U3MEPHUTENBHBIX MPUOOPOB, MIUPOKO
IMPUMCHSACMBIX B HpaKTquCKOﬁ KHU3HU,

- OBJIQJICHHE TaKUMU MOHITUSIMH, KaK IPUPOTHOE SBIICHUE, IMITUPUIECKH YCTAHOBIEHHBIN (DaKT,
npoOJemMa, TUIOoTe3a, TEOPETUUECKUI BBIBOJI, PE3YJIHTAT SKCIIEPUMEHTAIBHON MTPOBEPKU;

- MOHUMaHHNe OTIIMYUI HAYYHBIX TAHHBIX OT HEMPOBEPEHHON MH(OpPMAIIUH, IICHHOCTH HAYKHU IS
YIIOBJIETBOPEHUS ObITOBBIX, TPOU3BOJCTBEHHBIX U KYJIbTYPHBIX IOTPEOHOCTEN YETIOBEKa.

ApnanTanys TmporpamMMmbl IpEANoJjiaraeT BBEIEHHWE NPOrpaMMbl KOPPEKIMOHHON padoThl,
OpPUEHTHPOBAHHOM Ha yJOBJIETBOPEHUE 0COOBIX 00pa3zoBaTeibHbIX MOTpeOHOCTEH oOyuatomuxcs ¢ 3[1P
u noanepxky B ocBoeHun OOII, TpeOoBaHMil K pe3yiabTaTaM OCBOEHHUS MPOTrpamMMbl KOPPEKIIMOHHOMN
pabotel u ycnoBusM peanuzanuun OOIl. Onpenenenne Bapuanta OOIl obyuaromerocs c 3I1P
OCYIIIECTBIISIETCSl HA OCHOBE pEKOMEHJAlMil ncuxonoro-meauko-neaarorndeckoir komucenu (IIMIIK),
c(OPMYIMPOBAHHBIX MO pe3yJlbTaTaM €ro KOMIUJIEKCHOTO MCHXO0JIOT0-MEIUKO-TIeqarorn4eckoro
o0cne[oBaHus U B TIOPSIJIKE, YCTAHOBJICHHOM 3aKOHOAATENIbCTBOM Poccuiickoit deneparuu.

IIcuxoJsioro-negaroruyeckas Xxapakrepuctuka odyqaromuxcs c 3I1P

Ob6yuarommecss ¢ 3[IP — »T0 netu, mMeroliee HEJOCTaTKU B TICHXOJIOTHYECKOM Pa3BUTHH,
noarepxkaeHubie [IMITK u npensTcTByrOmMe moxydeHuto oOpa3oBaHusi 0€3 CO3/MaHMs CIEIUATBHBIX
YCIJIOBH.

Bce oOyuaromuecs ¢ 3[IP ucnbpIThIBaIOT B TOM MM MHOM CTENEHU BBIPAKEHHBIE 3aTPyIHEHUS B
YCBOEHHH y4eOHBIX MporpamM, 00yCIOBICHHbIE HEJOCTATOYHBIMU M03HABATEIBHBIMHU CIIOCOOHOCTSIMH,
crnenupuIecKUMH PacCTPOMCTBAMH TCUXOJOTHYECKOTO PAa3BUTHUS (IIKOIBHBIX HAaBBIKOB, pe4d U Ap.),
HapyLIICHUSAMU B OPTaHU3ALUU JESITEIBHOCTH W/Miu nopeaeHus. OOmmMu Ui BceX 0o0ydaroImuxcs C
3I1P saBISIFOTCS B pa3HOM CTETICHU BBIPAKCHHBIC HEOCTATKH B (POPMHPOBAHUU BBICITUX TCUXHUYECCKUX
(GyHKUMH, 3aMeUIEHHBIH TeMIl JMOO HEpaBHOMEPHOE CTAHOBJICHHE IMO3HABATENBbHOHN NEATENbHOCTH,
TPYIHOCTH IIPOU3BOJIBHON CaMOPETYIISILINH.



Bo3spactHoli mepuos 00yJaronuxcsi OCHOBHOW 00pa30BaTEIbHOM IIKOJIBI XapaKTEPU3YETCs Kak
NEepUoJl BAKHBIX U3MEHEHUH B JIMYHOCTH pedeHka. [leproa monoBoro co3peBaHusi XapaKTepU3YIOTCS
MOBBILICHHEM YpPOBHSI TOPMOHOB, a 3TO B CBOIO OY€pe[b MPUBOIUT K BO30YXKACHHUIO WM, HA0OOPOT,
TOPMO>KEHHIO HEPBHBIX NpoleccoB. Kak ciencTsue, y NoJpocTKa BO3MOXKHBI CIEAYIOLIUE MIPOSIBICHUS
B IIOBEJACHHMM: YacTas CMEHAa HACTPOCHHMs, JENpecCcHsi, HEYCHAYUBOCTb, IUIOXas KOHLEHTpalus
BHUMAaHHUA, Pa3IPaXUTEIbHOCTh, UMITYJIbCUBHOCTh, TPEBOTa, arpeccuss W MpoOIEeMHOE IOBEACHUS.
Pazymeercs, Ouonoruueckue (QpakTopbl (FOPMOHANIbHBIE U3MEHEHHS) HE SBJSIOTCS OMPECNIAIOIINMU:
BaXHOE BJIIMSIHME HAa Pa3BUTHE MOJPOCTKA OKA3bIBAET CpeAa U, IIPEXK/E BCETO, COLUAIbHOE OKPYKEHHUE.
[TonpocTKOBBIIT BO3pacT — 3TO MOpa BaKHBIX M3MEHEHUH B JIMYHOCTH peOeHKa, IpU HOPMAIbHOM
OHTOT€HE3€e 3TOT NEPUOJ MPOTEKaeT MPOOJIEeMATUYHO BO BCEX OTHOILICHUSX, MpPHU JAU3OHTOTEHE3E, B
yacTHOCTH npu 3IIP, Bo3MOKHBI O0Jiee cepbe3HbIE HAPYLIECHUS, OTKJIOHEHUS.

Y mnonpoctkoB ¢ 3IIP oTmeuaercss HemocTaTOyHas MMO3HABATENbHAS AKTUBHOCTb, KOTOpas,
COYETasICh C OBICTPON YTOMIIIEMOCTBIO M HCTOLIAEMOCTHIO PEOCHKA, MOXKET CEPbE3HO TOPMO3UTH HX
oOyueHne u pa3BuTue. Tak, OBICTPO HACTyMarollee YTOMJICHHE MPUBOJAUT K CHUKEHHUIO
paboTOCIOCOOHOCTH, YTO MPOSBISIETCA B TPYAHOCTSIX YCBOCHHS YU€OHOTO MaTepuaa.

JetsiM u moapocTKaMm C JaHHOW MaTOJIOTHEH CBOWCTBEHHBI YaCThI€ MEPEXOJbl OT COCTOSHUS
AKTUBHOCTH K TOJHOW WMJIM YaCTMYHOM IAcCUBHOCTH, CMEHE pabouyuX U HepaOOouMxX HAaCTPOEHHil, 4TO
CBSI3aHO C UX HEPBHO-TICUXUYECKUMU COCTOSTHUSAMH. BMecTe ¢ TeM, MHOT/Ia M BHEUTHUE OOCTOATENbCTBA
(CIOXKHOCTH 3a7aHus, OONBIION 00beM padOTHI U Jp.) BHIBOAAT peOEHKa M3 PaBHOBECHS, 3aCTABIISIOT
HEPBHHUYATH, BOTHOBATHCS.

[Tonpoctku ¢ 3IIP moryr pomyckaTh CpbIBBI B CBOEM MoOBeAeHHMH. OHM TPYJHO BXOAST B
pabounii pexxuM ypoka, MOTYT BCKOYUTh, TPOUTHUCH IO KIIACCY, 3a/1aBaTh BOMPOCHI, HE OTHOCSIIHECS
K JAaHHOMY YpOKY. BBICTpO yTOMIIASICh, OJJHU J€TH CTAHOBSTCS BSJIBIMHU, [1ACCUBHBIMM, HE pabOTaIOT;
Ipyrue — TOBBIIICHO BO30YIUMBI, PACTOPMOXKEHBI, TBUTATENBHO OECHOKOWHBI. ODTHU JI€TH OYEHb
oOMUMBBl W BCIBUIbYUBBEL. JlJIs BbIBOJ@ HUX W3 TaKUX COCTOSHUI TpeOyeTcsi BpeMs, 0coOble
METO/bl U OONBLIONW TAKT CO CTOPOHBI MeJarora M JIPYTUX B3pPOCIBIX, OKPYXKAIOMIMX IOAPOCTKA C
JTAaHHBIM JA€(QEKTOM Pa3BUTHS.

OHu Cc TpyooM MEpEKIIYAOTCS C OJHOTO BUAA JEATEIBHOCTH Ha Apyroil. s nereil u
nospoctkoB ¢ 3IIP xapakTepHa 3HauMTEIbHAsI HEOJHOPOAHOCTh HAPYLIEHHBIX M COXPAHHBIX 3BEHBHEB
NICUXUYECKO esiTenbHOCTH. Hanboee HapyIeHHOM 0Ka3bIBaeTCsl SMOIMOHAIBHO-TMYHOCTHAs cepan
o0lIe XapaKTepUCTHKU JEATEIbHOCTH (TO3HaBaTeNbHAas aKTHMBHOCTh, OCOOEHHO CIIOHTAHHAas,
IeJIEHANPaBIEHHOCTh, KOHTPOJb, pPa0OTOCIOCOOHOCTb), B CpPaBHEHHWHM C OTHOCHUTENBHO Ooiee
BBICOKMMH T10Ka3aTEISIMU MBILIUICHUS U TTAMSITH.

[Tonpoctku ¢ 3IIP xapakTepu3yroTcs MOPaJbHON HE3PEIOCTHIO, OTCYTCTBUEM UYYBCTBA JOJIa,
OTBETCTBEHHOCTH, HECIIOCOOHOCTH TOPMO3UTh CBOM >KEJIaHMs, MOAUYNHATHCS IIKOJIbHOW JUCIUIUIMHE U
MOBBIIIEHHON BHYIIAEMOCTbIO U HEMPABUIBHBIM (OpPMaM MOBEACHMS OKPY)KAIOLINX, UM CBOHCTBEHHBI
BOJICBOM HE3pEIOCTH, HEIOCTaTOYHOE YYBCTB JIOJIra, OTBETCTBEHHOCTH, BOJIEBBIX YCTaHOBOK,
BBIPQKEHHBIX MHTEIUICKTYATbHBIX HHTEPECOB, OTCYTCTBUE YYBCTBA IMCTAHIINK, MH(DAHTUIIBHAS OpaBaga
UCIIPABIIEHHBIM MTOBEJCHHUEM.

OMolMOHaNbHAsE TTOBEPXHOCTh JIETKO MPUBOJIUT K KOH(IMKTHBIM CHUTYyallUsiM, B pa3pelIeHUun
KOTOpBIX HEJOCTaeT CaMOKOHTpOJii M camoaHanusza. Habmiomaercst OecrnieyHOCTh B OTHOUICHHSIX,
BCJIEICTBUE OTPHULATEIBHBIX IIOCTYIIKOB, HEIOOLEHKAa JAPaMaTUYHOCTH, CJIOKHOCTH CHUTYallHH.
[TogpocTkn MOTryT JIeTKO [aBaTh oOO€MIaHWsA M JIETKO 3a0bIBaTh O HHUX. Y HHX OTCYTCTBYIOT
nepeXUBaHus MpU Heynavax B yuebe. A cnabocTh yueOHBIX MHTEPECOB BBUIUBAETCS B IBOPOBBIE UIPHI,
NOTPEOHOCTH B IBM)KEHUU U PU3UUECKON pa3psiliKe.

Takxe TakuX TOJIPOCTKOB OTJIMYAET 3aBbIIIEHHAs CaMOOLEHKa, IPU HU3KOM YpOBHE
TPEBOXKHOCTH, HEIEKBATHBIM YPOBEHb MPUTSA3AHUHN - c1a00CTh peakui Ha HEYCHeXH, IPEeyBeINYCHNE
yIayHOCTH.

Taxum 006pazom, JUIst 3TOM TPYIIBI MOJPOCTKOB XapaKTEPHO OTCYTCTBUE yUeOHOM MOTHBAIIMH, a
HEMPU3HAHUE AaBTOPUTETOB B3POCIBIX COYETAETCS C OJHOCTOPOHHEH IKUTEUCKOW 3pesoCThIO,
COOTBETCTBEHHOH MepeoprUeHTAIINN HHTEPECOB Ha 00pa3 )KU3HHU, aJIeKBaTHOW CTapIlIeMy BO3pacTy.

Hns obywaroruxcst ¢ 3I[1P  xapaktepubl crnenyrome crenupuieckue o0pa3oBaTeIbHBIC
MOTPEOHOCTH:



e ajanTaiys OCHOBHOM 00Ieo0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO 00pa3oBaHus C
Y4€TOM HEOOXOAUMOCTH KOPPEKITUH IMCUX0(PU3NIECKOTO Pa3BUTHS;

e oOecrieueHre O0COOOW MPOCTPAHCTBEHHON M BPEMEHHOW OpraHM3allii 00pa3oBaTEIbHON
cpensl ¢ y4eToM (YHKIMOHAIBLHOTO COCTOSIHMS TeHTpanbHOW HepBHOW cuctembl (I[HC) wu
HEHPOJMHAMHUKHN TICUXWYECKUX TporeccoB; oOyuaromuxcs ¢ 3[IP (ObIcTpoil MCTOIMAeMOCTH, HU3KOM
paboTOCIIOCOOHOCTH, TOHMKEHHOTO OOIIET0 TOHYCA U Jp.);

® KOMIUIEKCHOE COIMpPOBOXKJEHUE, TapaHTUpYyIOLlee MOJyueHHe HEeOOXOAUMOTo JICUEHHs,
HampasjieHHOro Ha ynyuumieHue jestenbHoctd IIHC u Ha KOppekuuio MOBEAEHHS, a TaKkke
CHECUMATBHON TCHUXOKOPPEKIMOHHOW TIOMOIIM, HANpaBIeHHOW Ha KOMICHCALUIO J1e(UIUTOB
SMOILIMOHAIBHOTO Pa3BUTUS U (HOPMHUPOBAHME OCO3HAHHOM CAMOPETYJISIUU  TO3HABATEIbHOM
JESTEIIbHOCTH U ITOBE/ICHNUS;

e opraHuzainus mpouecca OOydeHHs C Y4eTOM cCheuu(puku ycBOEHHUs 3HAHHWM, yMEHUN u
HaBbIKOB oOydaromumucs ¢ 3[1P ("momaroBom» MpenbsSBIEHUH MaTepualia, JTO3UPOBAHHON MOMOIIN
B3pPOCJIOTO, HCIOJIb30BAHUU CIICIMATBHBIX METOJIOB, MPHUEMOB U CPENCTB, CIIOCOOCTBYIOIIHUX Kak
o01IeMy pa3BUTHIO 00yYarOIIErocs, Tak ¥ KOMIIEHCAIUU WH/MBH/IyaIbHBIX HEIOCTATKOB PAa3BUTHS);

e olecreueHWe HMHAWBHIYALHOTO TeMIla OOY4YeHHS U TMPOJABIKEHUS B 00pa30BaTEIbHOM
npocTpancTBe At odydaromuxcs ¢ 3I1P;

e TpodUIAKTHKA U KOPPEKIIHS COLIMOKYIBTYPHOM U IIKOJIBHOM J1e3aJanTalluH;

® TIOCTOSTHHBIN (momaroBeplil) ~ MOHUTOPUHT  PE3YyJIbTATUBHOCTHU oOpa3oBaHusl U
c(OPMUPOBAHHOCTH  COLIMAJIBHOM  KOMIIETEHUMH  OOYYalOIIMXCS, ypPOBHI W  JUHAMHUKU
NCUX0(U3NUECKOTO Pa3BUTHS;

e oOecrieyeHHE HENPEPHIBHOIO KOHTPOJI HaJ CTAHOBJIEHHEM Yy4eOHO-IIO3HABATEIbHOMN
nestenibHOCTH oOydatomierocss ¢ 3I1P, mponposkaronierocss 10 JOCTHKEHUS YPOBHSI, NO3BOJISIOILIETO
CIIPABIATHCS C YUYECOHBIMU 3aJJaHUSIMU CAMOCTOSTENBHO;

® TIOCTOSIHHOE CTUMYJIHMPOBAaHUE MO3HABATEIBHOM aKTMBHOCTH, MOOYXJAEHUE MHTepeca K cele,
OKpYXKaroIlleMy PEAMETHOMY U COLIMAJIbHOMY MHUDY;

® TIOCTOSTHHAS aKTyalu3allys 3HAaHUM, YMEHHUI U 0JJ0OPsieMbIX 0OIIECTBOM HOPM MOBEICHUS;

® UCIOJb30BAHHE TNPEUMYLIECTBEHHO ITO3UTHUBHBIX CPEACTB CTUMYJALMHM JACSITEIbHOCTH U
MIOBEJICHUS;

® pa3BUTHE U OTpabOTKa CpeICTB KOMMYHHKAIIMU, MPUEMOB KOHCTPYKTUBHOTO OOIIEHUS U
B3aMMOJICHCTBHS (C YJ€HAaMH CEMBH, CO CBEPCTHHKAMU, C B3POCIBIMHU), (hOpMHpOBaHHE HABHIKOB
COIIMAILHO OJ00PSIEMOTO TTOBEACHUS;

e crielnpaibHas  TCUXOKOPPEKIIMOHHAas  TOMOIb, HampaBlieHHas Ha  (QopMHUpOBaHUE
CIOCOOHOCTH K CaMOCTOSITEJIbHOM OpraHu3alliid  COOCTBEHHOM JIeATENbHOCTH U OCO3HAHMIO
BO3HUKAIOIIMX TPYAHOCTEH, (OopMHpOBaHME YMEHHUS 3alpaliuBaTbh M HCIOJIb30BaTh  I[OMOIIb
B3pOCJIOTO;

e o0ecrieyeHne B3aUMOJICHCTBHSI CEMbU W 00pa30BaTENbHOM OpraHu3alyu (COTPYAHUYECTBO C
POIUTENSAMH, aKTHBH3AIUS PECYpPCOB ceMbH IJsi (HopMHUpoBaHHS Mg (HOPMHPOBAHUS COIHAIBHO
AKTUBHOH MO3UIINU, HPAaBCTBEHHBIX U OOIIEKYIbTYPHBIX LIEHHOCTEH).

Kypc ¢usukm Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHUsl HalpaBlieH Ha (HOPMUPOBAHHE Y
IIKOJIbHUKOB MPEACTABICHUN O METOJIaX HAYYHOTO MO3HAHUS M METOJaMU HCCIIEIOBAaHUS MPEAMETOB U
apieHudl  npupoabl. [IpuoOpereHue  ydamumucss 3HaHMA O  MEXAaHUYECKHX,  TEIUIOBBIX,
ANIEKTPOMArHUTHBIX M KBAHTOBBIX SIBIICHUSIX, (GU3NUYECKUX BETUUYMHAX XaPAKTEPUIYIOMINX ITH SBICHUS.
dopMHUpOBaHHWE Y YYaIIMXCs YMEHUM HAOIIOIaTh TPHUPOIHBIC SIBICHUS M BBIMOJHSATH OINBITHI,
nabopaTtopHble pabOThI U HSKCIIEPUMEHTAIbHBIE HCCIEIOBAHMS C HCIOJIB30BAHHEM HW3MEPHUTEIbHBIX
NpuOOPOB, IMIHUPOKO TPUMEHSIEMBIX B TPAKTHYECKOW >ku3HU. OBIajeHUS y4YalIUMHUCA TaKHUMH
OOIICHAYYHBIMU TOHITHSIMH, KaK MPUPOJHBIC SBICHHS, SMIICPHUYECKH YCTAHOBICHHBIH  (DaKT,
npo0iieMa, TUIIO0Te3a, TEOPETUUECKUI BBIBOJI, PE3YJIbTAT SKCIEPUMEHTAIBHON POBEPKH.

[IporpamMma pa3paboTaHa B COOTBETCTBUM C YYE€OHBIM IIJITAHOM JUIsl KJIACCOB, PEaTH3YIOIIMX
dbenepanbHBIN TOCYAApPCTBEHHBIN 00pa30BaTeIbHBIN CTAaHAAPT OCHOBHOTO OOIET0 00pa3oBaHMS.



MecTo npeaMera B y4eOHOM IJIaHe

VYuebnbnii npeamer «®dusukay BXOAUT B NpeIMETHYIO o00nactb «EcTecTBeHHOHAydHBIE
npeaMeTbl». Ou3nka B OCHOBHOM IIKOJIE M3ydaeTcs ¢ 7 mo 9 kiaccel. O01ee 9ucio yueOHbIX 4acoB 3a 3
rojia o0yueHus cocrasiuseT 238, u3 HuX B 7, 8 kimaccax mo 68 4 (2 4. B Heneno), B 9 kinacce - 102 4. (3 4.
B HEJIEIIO).

VYuebublii mpeamer «®Pu3uka» SABIAETCS CUCTEMOOOPA3YIOIIMM JUIS E€CTECTBEHHOHAYYHBIX
IPEIMETOB, MOCKOJbKY (PU3MUYECKHE 3aKOHbI MUPO3JaHMs SBISIOTCS OCHOBOH COAEp)KaHUS KypCOB
XUMHUH, Ouonoruu, reorpadpuu U actpoHomMuu. dOusnka BoopyxkaeT 0O0yqaroUIXcsi HaAyYHbIM METOJOM
IIO3HAHUS, T03BOJIIOLIMM NOJIy4aTh OObEKTUBHbIE 3HAHUS 00 OKPY>KAIOILEM MUDE.

[Tpeamer MakcuMalIbHO HarpasiieH Ha (OPMHUPOBAHNE MHTEPECA K IPUPOAHOMY U COLIUATBHOMY
MHpPY, COBEPLICHCTBOBAHUE IT03HABATENbHON AedresnbHOCTH oOyuaromuxcs ¢ 3[IP 3a cuer oBnaneHus
MBICIIUTEILHBIMU OTIEpAIUsIMU CPaBHEHUS, 0000IECHHS, pa3BUTHE CIIOCOOHOCTH apryMEHTUPOBAThH CBOE
MHEHHE, OPMUPOBAHUE BO3MOKHOCTE COBMECTHOM J€ATEIbHOCTH.

N3yuenune ¢u3uku crnocoOcTByeT pa3BuTuio y oOyuwaromuxcs c¢ 3[IP mpoctpancTBeHHOro
BOOOpakeHus1, PyHKIIMOHAIBHOW IPaMOTHOCTH, YMEHHS BOCIIPUHUMATH M KPUTHYECKU aHAJIH3HPOBATH
UHPOPMALIMIO, TPEACTaBIECHHYI0 B pa3IMuHbBIX (opMax. 3HAYMMOCTb HpeAMeTa JUIsl Pa3BUTHA
KU3HECHHON KOMIIETCHIIMM OOYYaIOMIMXCsl 3aKI0YaeTCsi B YCBOSGHHHM OCHOBBI (DM3WYECKHX 3HAHUM,
HEOOXOIMMBIX JUISI TIOBCETHEBHON KHU3HU. V3yueHue Gu3uKu CriocOOCTBYET Pa3BUTHIO Y O0yJarOIINXCS
¢ 3IIP npoctpaHCcTBEHHOr0 BOOOpaxeHUs, (PyHKIIMOHAIBHOW IPAMOTHOCTH, YMEHUS BOCIPUHHMAThH U
KPUTUYECKH aHAIM3UPOBAaTh HMH()OPMAIUIO, TMPEICTABICHHYI0 B PA3IWYHBIX (hopMax. 3HAYUMOCTH
npeaMera Ui pa3BUTUS JKU3HEHHOM KOMIETEHLUUH OOy4aroIlMXCsl 3aKIH0YaeTCsl B YCBOCHUU OCHOBBI
bU3NYECKUX 3HAHUN,

HEOOXOIUMBIX JJIsl TOBCEJIHEBHOM KM3HU; HaBBIKOB 3J0POBOI0 M OE30MACHOTO AJIs YellIOBEKa U
OKpY’Karollel ero cpeipl 00pasa *u3HU; GOPMUPOBAHUH SKOJIOTHUYECKOH KYJIbTYpHI.

[Tporpamma oTpakaeT cojepkaHue oOyueHus mnpeamery «dDusmuka» ¢ ydeToM 0COObIX
oOpa3oBaTenbHbIX MoTpeOHOcTel oOyuatomuxcst ¢ 3IIP. OBnageHue AaHHBIM Y4eOHBIM INPEIMETOM
MIPEJICTABIISIET OMPEACIICHHYIO TPYAHOCTh aiisi oOydatontuxcsi ¢ 3[1P. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU
MBICIIUTENIBHOM J€ATEIbHOCTH, IEPUOIUUYECKUMH KOJIeOaHUSIMU BHUMAHHs, MajbiM 0OBEMOM IaMsTH,
HEJ0CTAaTOYHOCThIO OOIEro 3amaca 3HaHUM, MOHMKEHHBIM MO3HABATEJIbHBIM HHTEPECOM U HU3KUM
YPOBHEM PEUYEBOTO Pa3BUTHSI.

Jns mpeojoneHus TpPyAHOCTEH B H3ydeHUM yueOHoro mnpenmera «®usuka» HeoOXxoauma
ajanrtanus oObeMa M XapakTepa y4eOHOro mMarepuaja K I103HaBaTEIbHBIM BO3MOXKHOCTSIM JIaHHOM
KaTeropuu oOy4aroIuXcs, Yy4eT HuX OCOOEHHOCTeW pa3BUTHs: UCIOJIb30BAaHUE AalTOPUTMOB,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3€H, IOCTENIEHHOE YCI0KHEHUE U3y4aeMOro MaTepHara.

JlanHast mnporpamMma KOHKPETHU3MPYET COJEp)KaHME IMPEIMETHBIX TEM B COOTBETCTBHM C
TpeOoBaHUSIMU 00pa30BaTEIbHOTO CTaHAApPTa, PEKOMEHAYEMYIO IOCJIE0BATEIbHOCTh H3yYEHUS
pa3zienoB (QU3MKH C YYETOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBA3€H, JIOTMKH y4eOHOTro
Ipolecca, BO3PACTHBIX U MCUXOJIOTHUECKUX ocobeHHocTel oOyuatomuxcs ¢ 3[1P Ha ypoBHE ocHOBHOTO
oOmiero oOpa3oBaHMs, ONpeAeIsieT MHHMMAIbHBI HAOOp OIBITOB, JIEMOHCTPAIMH, MPOBOIUMBIX
YUHTEJEM B KJIacce, 1JabopaTOpHBIX pabOT, BHIMOIHAEMbIX 00y4atOIUMUCS.

Metoauyeckoii OCHOBOW H3ydeHHs1 Kypca «®Pu3nka» Ha YpPOBHe OCHOBHOIO o001iero
0o0pa3oBaHusi SIBJISIETCHA CHCTEMHO-AESITeJILHOCTHBII TMOAX0A, OOECNeYMBAIOIINA JTOCTHKCHHUE
JUYHOCTHBIX, METalpeIMETHbIX M NPEIMETHBIX 00pa30BaTENIbHBIX pE3yJIbTATOB IOCPEICTBOM
opraHu3alnvunu aKTUBHOM MO3HaBaTEeIbLHOM ACATCIBbHOCTHU o6yqa}om1/1xcz, 4YTO OYCHb BaXHO IIpHU
oOyuenuu aereit ¢ 3I1P, 111 KOTOPBIX XapaKTePHO CHUKEHHE TT03HABATEIbHOW aKTUBHOCTH.

OcHoBoii 00yuenust ooydatonuxcs ¢ 3IIP Ha mpenMeTax ecTeCTBEHHOHAYYHOTO LUKJIA SBIISIETCS
pa3BUTHE Y HUX OCHOBHBIX MBICIUTENBHBIX OMEpanuid (aHalu3, CUHTE3, CpaBHEHHE, 0000IIeHuE) Ha
OCHOBE BBINOJIHEHUS] Pa3BUBAIOLIMX YIPAXXHEHUH, (HOpMUPOBaHHE NPUEMOB YMCTBEHHOM pabOThI:
aHaJIN3 HCXOJHBIX [JAaHHBIX, IJIAHUPOBAHUC MATCpHAJId, OCYHICCTBJIICHUC ITO3TAIIHOTO WU HTOI'OBOIO
CaMOKOHTPOJIsI, @ TaKXKe OCYLIECTBIAETCS JIMKBUIALMS IPOOETIOB B 3HAHUSAX, 3aKPEIJICHUE U3YYEHHOIO
Marepuaiga, OTpabOTKa aJropuTMOB, MOBTOpPEHHE NpoiineHHoro. boinblnoe 3HadeHue mpuIaercs



YMEHHUIO pPaccKa3aTh O BBINOJHCHHOW paboTe ¢ TpPaBWIBHBIM YHOTPEOJIEHHEM COOTBETCTBYIOIICH
TEPMHHOJIOTHH U COOIOCHIEM JIOTHYECKIX CBS3EH B M3JIaraeMOM MaTepuae.

st ob6yuaronuxcest 3[1P Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHMs MO-TNIPEKHEMY SIBIISIOTCS
XapaKTePHBIMU: HEIOCTATOYHBIN YPOBEHBb PA3BUTHUS OTACITBHBIX ICUXUYECKUX MPOIIECCOB (BOCTIPUSATHS,
BHUMAaHHS, IAMSITH, MBIIIJICHHS ), CHHYKCHHBIH YPOBEHb HHTEIICKTYAIbHOTO Pa3BUTHSI, HU3KHI YPOBEHb
BBITIOJTHEHMSI Y4eOHBIX 3a/JlaHui, HU3Kas YCHEIIHOCTh oOydeHus. [losromy mpw wm3ydeHUU (U3HKU
TpeOyeTcs IeJieHaNpaBIeHHOEe HHTEIUICKTYallbHOE pa3BuThe oOydvaromuxcs ¢ 3I1P, orBewaromee ux
OCOOEHHOCTSIM U BO3MOKHOCTSIM.

Yyer ocobennocteit obydaromuxcs ¢ 3[IP TtpeOyer, 4ToOBI MpU M3y4EeHUH HOBOTO MaTepuasa
0053aTEIbHO TPOUCXOANUIIO MHOTOKPAaTHOE €ro IMOBTOPEHHE; PACIIMPEHHOE pPACCMOTPEHHE TEM H
BOIIPOCOB, PACKPHIBAIOIIMX CBSI3b (PM3MKHU C KH3HBIO; aKTyalIHM3alus MEPBHYHOTO KU3HEHHOTO OIbITA
oOyyJarouuxcs.

YcBoeHHE MPOrpaMMHOTO MaTepuana M0 (HU3UKE BBI3BIBACT OOJBIIME 3aTPyTHEHUS Y
oOyuaromuxcs ¢ 3[1P, moatomy Teopus u3yuyaercs 6€3 BHIBOJIOB CIOXKHBIX (YOPMYII.

Ocoboe BHUMaHHE MPH HM3YYCHHH Kypca (DU3MKHU yIenseTcs IOCTAHOBKE W OpraHMU3aluu
IKCIEPUMEHTA, a TAK)Ke MPOBEACHUIO (IIOYTH Ha KAXKJIOM YPOKE) KPaTKOBPEMEHHBIX JIa00OPaTOPHBIX
paboT, KOTOpBIE PAa3BUBAIOT YMCHHE II0JIb30BATHCS IMPOCTCUITMMH TMPUOOpaMH, aHAJTU3UPOBATH
NOJIyYCHHBIC JaHHBbIC. B CBsI3U ¢ 0COOCHHOCTSIMH TOBEICHHS W JIEATENbHOCTH oOyuatormxcs ¢ 3I[1P
(PacTOPMOKEHHOCTh, HEOPTaHW30BAHHOCTH) MPEIYCMOTPEH CTPOKAUIIMK KOHTPOJIb 32 COOJIOICHHEM
NPaBUJI TEXHUKHA OE€30MIACHOCTH MIPU NPOBEICHUH J1a00PATOPHBIX U MPAKTHYECKUX PadoT.

Boibiioe BHUMaHue 1pu u3y4eHuu ¢pusuku oodydaromumumcs ¢ 3[1P oOpamaercs: Ha oBJIageHHe
UMM NPAaKTHYeCKHMH YMEHUsIMH M HaBbIkamu. [IpegycmarpuBaercs yMEHbIICHHE O0O0ObeMa
TEOPETUYCCKUX CBEICHUM, BKIIOYCHHE OTACIBHBIX TEM HIIM IEJIBIX pa3JelioB B MaTEPHATBI IS
0030pHOT0, 03HAKOMUTEIHHOTO WU (PaKyIbTATUBHOTO U3YUCHHS.

JlocTarouHOE€ KOJIMYECTBO BPEMEHH OTBOJUTCS HA pPAaCCMOTPEHHE TEM U BOIPOCOB,
PACKPBIBAIOIINX CBSI3b (DU3WKU C JKU3HBIO, C TEMHU SBJICHHUSIMH, HAOIIOJCHUSMHU, KOTOPHIE XOPOIIO
M3BECTHBI YYCHUKAM U3 UX KHU3HEHHOTO OTBITA.

MakcuManbHO HCHOJB3YIOTCS MeKIpeAMeTHbIe CBSI3M C TaKUMH TUCIUIUIMHAMH, Kak
reorpacdus, xumusi, 6uonorus, T.K. oOyuaromuecs ¢ 3[IP ocobeHHO HyXIalTcs B MPENOJHECEHUU
OJIHOTO W TOTO K€ Yy4eOHOro Marepuajga B pA3JIMYHBIX AacCleKTaX, B €ro BapbUPOBAaHUHU, B
HEOJTHOKPATHOM MOBTOPEHHUHU U 3aKPETICHUH TIOTYYCHHBIX 3HAHUN U MpakTH4YecKux ymeHuid. [1o3Bossis
paccMaTpuBaTh OJUH W TOT e YY4EeOHBIM MaTepuasl C Pa3HBIX TOYEK 3PEHUS, MEKIIPEIMETHBIC CBS3H
CIOCOOCTBYIOT €ro JydllleMy OCMBICICHHIO, 00jee MPOYHOMY 3aKPEIUICHUIO MONYYEeHHBIX 3HAHHU U
IIPaKTUYECKUX YMEHUM.

2. IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O IPEIMETA

[Tnanupyemble pe3ynbTaThl OCBOCHHS aJalTHPOBAHHOW OCHOBHOW 00pa30oBaTENbHON MpPOTrpamMMbl
OCHOBHOTO 00111er0 00pazoBanus ooyuatomuxcs ¢ 3[1P npencraBnsitoT co0oit cucTeMy BEIyIINUX 1ETIEBhIX
YCTaHOBOK U 0’KMJIA€MBIX PE3YJbTAaTOB OCBOEHUS BCEX KOMIIOHEHTOB, COCTABISIOLIUX COAECPKATEIbHYIO
OCHOBY 00pa3oBaTeIbHON IPOrPaMMBI.

Utorossie noctuxenust ooyqaromuxcst ¢ 3[1P B 11e10M 10KHBI COOTBETCTBOBATh TPEOOBAHUSAM K
WUTOTOBBIM JIOCTHDKCHHSIM CBEPCTHHUKOB C HOPMATHBHBIM PAa3BUTHEM, OIPEACISIEMBIM JEHCTBYIOIINM
OI'OC OOQ. Ilpu 3TOM OHM [OJKHBI OLIEHMBATHCA KaK HCXOAsl M3 OCBOCHHMS aKaJIeMHUUYECKOIro
KOMIIOHEHTa OOpa3oBaHMs, TaK M C TOYKH 3pEHHsS] COLHATIbHOM (KMU3HEHHOW) KOMIIETEHIUH
oOyyaromerocsi, HpU HEOOXOJUMOCTH C HCHOJb30BAHHWEM aJalTHPOBAHHOTO HMHCTPYMEHTapus,
MO3BOJIAIONIETO CAeNaTh BUAMMBIMU KadyeCTBO M pe3yJabTaT OOy4YeHHs, yYMEHHE MPUMEHSITh 3HaHMUS,
NOJIy4YEeHHBIE B X0/1¢ 00yUYCHHS, B TIOBCEHEBHOM KHU3HH.

B coorBerctBum ¢ TpeboBanmsiMu DPI'OC OOO cucremMa IUTAHHUPYEMBIX pPE3YJIbTaTOB —
JUYHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX — yCTAHABIMBACT U OIMUCHIBACT COBOKYITHOCTH y4eOHO-
MIO3HABATEJBHBIX M YUeOHO-TIPAKTHUECKUX 3aJ1a4u, KOTOpbIe OCBauBaloT ooy4atonuecs ¢ 3I1P.



JInuHOCTHBIE pe3yJibTaThl OCBOCHHS aJallTUPOBAHHONW OCHOBHOW 00pa3oBaTENbHON MPOrPaMMBbI
PacKpBIBAIOT U AETATU3ZUPYIOT OCHOBHBIE HANIPABIECHHOCTH 3TUX pe3ysbTaToB. OHU BKIIIOYAIOT:
* TOTOBHOCTb U CcITOCOOHOCTH oOyuaromuxcs ¢ 3P k caMopa3BUTHIO U TMUHOCTHOMY CaMOOIIPEICICHHIO;
- cOPMHUPOBAHHOCTH X MOTHBAIIUHU K OOYUEHUIO U IICJICHANIPABICHHON MO3HABATEIFHON A TETLHOCTH;
* CUCTEMY 3HAUUMBIX COIIMAIbHBIX U MEXKJIMYHOCTHBIX OTHOILIEHUH, IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
OTpaAXKAOMUX JIMYHOCTHBIC U I'PAKAAHCKUC IMO3ULUU B ACATCIIBHOCTH,
* COI[MAJIbHbIE KOMIIETECHLINU;
* IPAaBOCO3HAHMUE;
* CIIOCOOHOCTH CTABUTH NI U CTPOUTDH KU3HEHHBIE TIJIaHbL;
* CIIOCOOHOCTH K OCO3HAHUIO POCCUIICKON MIEHTUYHOCTH B MOJUKYJIBTYPHOM COLIMYME.
OneHka JOCTHKEHUS ATOM I'PYIIIbI IVIAHUPYEMBIX PE3YJIbTaTOB BEAETCS B X0J1€ IPOLEAYD, TOMYCKAOIINX
MPEIOCTAaBIICHUE U UCIIOJIb30BAHUE UCKIIIOYUTENIHFHO HEeMlepCOHU(DUIMPOBaHHOM HH(pOpMaLIUH.
VY obyuatomierocst Oyayt chOpMUPOBaHBIL:
. YMEHHE SICHO, TOYHO, TPAaMOTHO H3JlaraTb CBOM MBICIIM B YCTHOM W IMUCBMEHHOW pedH,
MOHWUMATh CMBICI ITOCTaBJICHHOM 3ala4yi, BBICTpauMBaTb aprymeHTaluio, IMPUBOJUTHL IMPUMEPHI U
KOHTPIIPUMEDHI;
. NpE/CTaBICHUEe O MaTeMaTH4YeCKOW Hayke Kak cdepe 4YelOBEYECKOW JesTeNbHOCTH,
MMPCACTABJIATDH OTAllbl cé Pa3BUTHA U 3BHAYUMOCTD AJId Pa3BUTUSA HUBUJIN3ALINH;
. YMEHHE KOHTPOJHMPOBATH MPOLIECC U Pe3ylbTaT y4yeOHOW MaTeMaTH4eCKOU JesTeNbHOCTH;
BI)Ipa6aTI)IBaTI) CIIOCOOHOCTD K OSMOIHOHAJIBHOMY BOCHPUATHIO MATECMATUYCCKUX O6’I)€KTOB, 3aaad,
pEIlIeHUH, pacCyKIeHU;

. BHYTPECHHSS TO3WIMS IIKOJIBHUKA HAa YPOBHE IOJIOKUTEIBHOTO OTHOIICHUS K ypPOKaM
busuky;

. MIOHUMaHKE PO PU3NIECKUX JCHCTBUI B KHU3HH YEJIOBEKA;

. MHTEpeC K Pa3IUYHBIM BHJIAM YYEOHOH NESATEIbHOCTH, BKIIIOYAs SJIEMEHTHI IMPEAMETHO-
MCCIIEIOBATEIBCKON ACITEITbHOCTH;

. OpHMEHTAIsl Ha TOHUMaHUe MPeI0KEHUI U OLIEHOK yYUTee U OJHOKIACCHUKOB,;

. MOHMMAaHKE NPUYHH ycrexa B yueoe;

. MOHMMaHHE HPAaBCTBEHHOI'O COAEP)KAaHUS IOCTYIKOB OKPY)KAIOLIUX JIIOJCH.
OOyyaromuiics MOJIy4UuT BO3MOKHOCTb JUIsl JOPMHUPOBAHUS:

. MHTepeca K MO3HAHUIO (PU3NYECKUX (PAKTOB, KOJMUYECTBEHHBIX OTHOIIEHHUI, MAaTEMaTHYECKUX

3aBHCHMOCTEH B OKpYKaIOILEM MHUPE;
OpPHUEHTALIMM HA OLIEHKY PE3YJIbTaTOB I103HABATEIbHON JEATEIBHOCTH;

° O6H_II/IX Hpe,[[CTaBJ'IeHI/Iﬁ ) paHHOHaHBHOﬁ OopraHnu3anuu MBICIUTEIbHON ACATCIIbHOCTH,

° CaMOOIICHKH Ha OCHOBC 3a/IaHHBIX KPUTCPUCB YCIICIIHOCTHU y‘Ie6HOI\/’I ACATCIIbHOCTH,

® HepBOHaanBHOﬁ OpUCHTAlMU B ITOBCACHNH HaA ITPUHATBIC MOPAJIbHBIC HOPMBEI;

® IMOHUMAaHUW 9yBCTB OJJHOKJIACCHUKOB, y‘-IHTCJ'ICfI;

® MMpEACTABJICHUA O 3BHAUCHNN MAaTEMATUKN JIA IMO3HAHWA OKPYXKAOOIEro Mupa.

® KpCAaTUBHOCTHU MBINUICHUA, WHUIHWATHUBBI, HAXOAYHUBOCTH, AKTHUBHOCTH NpHU PCHICHUU
MaTeMAaTHYCCKUX U CI)I/ISI/I‘I@CKI/IX 3aJa4,

® YMCHHA PACIIO3HABATH JIOTHUYCCKU HCKOPPCKTHBLIC BBICKA3BIBAHUSA, OTIWYATH THUIIOTC3Y OT

CbaKTa, BI)Ipa6aTI)IBaTB KPUTUYHOCTH MBIIIJICHUSA,

MeranpeamMeTrHble pe3yJbTaTbl OCBOEHHUS aJalTUPOBAHHON OCHOBHON  00pa3oBaTENbHOM
IPOTrpaMMbl IMPEJCTaBIECHBl B COOTBETCTBUU C IMOJTPYINAMH YHUBEPCAJIbHBIX Y4EOHBIX JCHCTBHIA,
PacKpbIBalOT M JIETAIM3UPYIOT OCHOBHBIE HANpaBIEHHOCTH METalmpeIMEeTHBIX pe3yiabTaToB. OHu
OTpaXKaroT:
ocBOeHHble oOywaromumucs ¢ 3[IP mexnpenmeTHele NMOHATHS M yHUBEpCalbHble YydeOHbIE
NeNCTBUS (PETYJIATUBHBIE, 1I03HABATEIbHBIE, KOMMYHUKATHUBHBIE);
* CMOCOOHOCTh MX MCITOJIH30BaHUS B YICOHOM, TO3HABATEIIbHON 1 COITMAIBHOM MPAKTHKE;
CaMOCTOSITENIbHOCTh IJIAHUPOBAHUS M OCYILECTBICHUS Y4YeOHOH MAEATENIbHOCTH M OpTaHU3aLUH
y4eOHOI0 COTPYIHMYECTBA C IIeJar0raMu ¥ CBEPCTHUKAMU;
* IOCTPOEHHUE UHAMBHUYaTbHON 00pa30BaTeIbHOIN TPACKTOPHUH.



MeTtanpeamMeTHble pe3yJbTaThl:

a) PeryasituBHble:
YUeHHK HayquTCs:
. MPUHUMATH YU4eOHYIO 3a/1a4y U CJIeI0BaTh MHCTPYKIUH YUUTEJIS;
. IUTAHUPOBATh CBOW JICMCTBUS B COOTBETCTBUM C Y4YEOHBIMH 3aJayaMd W HWHCTPYKLHEH
YUMTEIS;
. BBITIONTHSATH ICUCTBUS B YCTHOU (opme;
. YUUTBHIBATh BBIJICJIICHHBIE YUUTEIEM OpPUEHTHPHI ACUCTBUS B yueOHOM MaTepuale;
. B COTPYJHHYECTBE C yYHUTEJIEM HAaXOJUTh HECKOJIbKO BAPHAHTOB PEIICHUS y4eOHOM
3ajauu, MPEICTaBICHHON Ha HArJIAIHO-00pa3HOM YPOBHE;
. BHOCHUTH HEOOXO/IMMbIE KOPPEKTHUBBI B ICWCTBUS HA OCHOBE MPUHATHIX MPABUI;
. BBITIOJHSATH y4eOHbIe TEHCTBUS B YCTHOM U MUCHbMEHHOM peuH;
. MPUHUMATh YCTAHOBJICHHBIC MPAaBUJIa B IUIAHUPOBAHUU M KOHTPOJIE CIIOCO0A PeIIeHus;

* OCYIIECTBJIATH IIOIIATOBBIA KOHTPOJbL TIOJ PYKOBOACTBOM YYHTEINs B JOCTYIHBIX BHIAaX
y4e0OHO-TI03HABATEIBHON JIeATEIbHOCTH.

. MMETh TIePBOHAYAIBHBIC TIPEJCTABICHUS 00 WUACSIX © MeTofax (QU3MKH Kak o0
YHHUBEPCATbHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBAX MOJCIMPOBAHUH SIBJICHHUH U MPOIIECCOB;

. YMETh BHJETh (PU3MYECKYIO 3a7ady B KOHTEKCTE NPOOJIEMHONW CHTyallud B JPYrUX
JTUCIUIUTNHAX, B OKPYKAIOIICH KU3HU;

. MMOHUMATh CYINTHOCTh AJITOPUTMHUYCCKUX MPEANUCAHUN W yMETh JCHCTBOBAaTH B
COOTBETCTBHUH C MPEIJIOKEHHBIM aITOPHUTMOM.

Y4yeHuk Haydurcs:

® IOHUMATb CMBICII MHCTPYKIWU YUUTCIIA U 3aIIaHI/II\/JI, MNpEaAJIOKCHHBIX B y‘Ie6HI/IKe;

. BBITIOJIHSTH JICHCTBUS B OTIOPE Ha 33JJaHHBIA OPUEHTHUD;

. BOCIIPUHUMATh MHEHHUE U MPEIII0OKEHUS (0 CIIoco0€e peleHus 3a1a4H) CBEPCTHHKOB;

. B COTPYIHHUYECTBE C YYHTENIEM, KJIaCCOM HaXOJUTh HECKOJIBKO BAPHAHTOB DEIICHHS
yueOHOIl 3a1auu;

® Ha OCHOBC BAapWAHTOB PCIICHHUA IMPAKTUYCCKUX 3a4ad IOoJ PYKOBOJACTBOM YYMTECIA ACJIAaTbhb
BBIBOJIBI O CBOMCTBAX M3y4aeMbIX OOBEKTOB;

. BBITNIOJIHATH y4eOHbIe NEHCTBUS B YCTHOW, TUCbMEHHON PEYU U BO BHYTPEHHEM IUIAHE;

. CaMOCTOSITENIHO OLICHHBATh IPABWIBHOCTh BBINIOJHEHHS JCUCTBHS W BHOCHTH
HCO6XO}II/IMBIC KOPPCKTHUBELI B I[Cf/iCTBPIH C HaFJISII[HO-O6pa3HI)IM MaTcpurajioM.

. BBIJIBUTaTh THITOTE3bl MPU PEIICHHH y4YeOHBIX 33/1a4 W TOHMMAaTh HEOOXOJUMOCTh HX
MPOBEPKH;

. NPUMEHSATh MHIYKTHBHBIC W JIEIyKTUBHBIE CIIOCOOBI pacCyKACHH, BUACTh Pa3IndHbIC
CTpaTeTHH PEeIICHHs 3a]1a4;

. CaMOCTOSITENIbHO CTAaBUThH IIENM, BHIOMpPATh W CO3AaBaTh AITOPUTM JUIS PELICHUS Y4eOHBIX
MaTeMaTHYeCKUX Mpodiem;

. YMETh IJIAHUPOBATh U OCYIIECTBISITH JESATEIBHOCTh, HANPABICHHYIO Ha pEIICHHE 3a7ad

HCCIIEIOBATENbCKOTO XapaKkTepa.
0) [lo3naBaTeIbHbBIE:
Y4eHuk Haydurcs:

. OCYIIECTBIISATh TIOUCK HYXKHOU HMH(OpMamuu, UCMIONb3ysl MaTepual ydeOHHKa U
CBEJICHHS, TTOJIYICHHBIC OT B3POCIIBIX;

. WCIOJIb30BaTh PUCYHOUHBIE M CHUMBOJMYECKHE BapHaHThl MaTEMAaTHUYECKON 3aIlucCH;
KOJIMPOBaTh HH(GOPMAITHIO B 3HAKOBO-CUMBOJIMYECKOU popme;

. Ha OCHOBE KOJMPOBAaHUS CTPOUTH HECIOXKHBIC MOJEIH MaTEeMaTHYECKHX TOHSATHH,
3aJJa4HbIX CUTYalIH;

. CTPOUTH HEOOJBIIINE MaTEMAaTHUECKHUE COOOIIEHUS B yCTHOU (popme;

. MPOBOANUTH CpaBHEHHE (IO OAHOMY MJIM HECKOJBKHMM OCHOBAHMSIM, HArJSJHOE U TIO

MNpEACTAaBJICHUIO, COIIOCTABJICHUC U HpOTI/IBOHOCTaBHeHHe), IIOHUMAaTh BbIBOJbI, CACIAHHBIC Ha



OCHOBC CpaBHCHUA,

. BBIJICTISITh B SIBJICHUSAX CYIICCTBCHHBIE M HECYIIECTBEHHBIC, HEOOXOAMMBIE U
JOCTATOYHBIC IPU3HAKH;
. MIPOBOJIMTH aHAJIOTHIO M HA €€ OCHOBE CTPOUTH BHIBO/IBI;
. B COTPYJIHUYECTBE C YYUTEIIEM IPOBOJIUTD KIACCH(PUKAIINIO H3yIaeMbIX 00BEKTOB;
. CTPOUTH MPOCTHIC HHIYKTUBHBIC U JACTYKTUBHBIC PACCYKICHUS;
. IO/ PYKOBOJICTBOM YYHTEIS OCYIIECTBIIATH TMOUCK HEOOXOIUMOM W JIOHMOJHUTEIbHOM
uH(pOpMaIIHH;
. paboTaTh ¢ JOMOJHATEIBHBIMU TCKCTAMH U 33 JAHUSIMU;
. COOTHOCHTB COJICP)KaHUE CXEMATHYCCKUX H300PKEHUIN ¢ MATEMAaTHUECKOH 3aITUChIO;
. MOJICTTUPOBATh 3a7]a4i Ha OCHOBE aHAIM3a KU3HEHHBIX CIOKETOB;
. YCTaHABIIMBATh AHAJIOTUH; (OPMYJIHMPOBATH BBIBOJBI HAa OCHOBE AHAJIOTMH, CPABHCHMSI,
0000I1IeHHS;
. CTPOUTH PACCYXICHHUS O MATEMATUICCKHX SBIICHUSIX
. MOJIB30BAThCS JBPUCTHYCCKUMH TMPUEMAMH I HAXOXKIACHHUS PEIICHHS] MAaTeMaTHYCCKUX
3a/1a4.
B) KoMMmyHuKaTHBHBIE!
Y4eHUK HAYyUHUTCS:
. MPUHUMATh aKTHBHOE y4acTHe B pabOTe mapaMu W TPYIIIAMH, HUCIIOJIB3YS PEUCBBIC
KOMMYHUKATHBHBIE CPEJICTBA,
. JIOITYCKaTh CYIIECTBOBAHUE PA3IMYHBIX TOUCK 3PEHUS;
. CTPEMUTBCSA K KOOPJMHALIMKM PA3IUYHBIX MHEHHH O MaTeMaTHYECKUX SBICHHAX B COTPYAHMYECTBE;
JIOTOBApUBATKCS, MPUXOAUTH KOOIIEMY PEIICHHUIO;
. HCII0JIb30BaTh B OOIICHUH IIPABHJIa BEKIUBOCTH,
. WCIIOJIb30BaTh IPOCTHIC PEUEBBIC CPEICTBA IS MepeIadll CBOSrO MHEHHUS;
. KOHTPOJIMPOBATh CBOU JACUCTBUS B KOJUIEKTUBHOMN padoTe;
. MMOHUMATH COJIep>KaHKe BOTIPOCOB M BOCITPOU3BOIUTH BOIIPOCHI;
. CJICTUTH 3a JICUCTBUSMH JIPYTHMX YYaCTHHKOB B IPOIECCE KOJUICKTMBHOW TO3HABATEIHLHOU
NEeATETbHOCTH;
. CTPOUTH TIOHATHBIC JUISI TIAPTHEPA BBICKA3BIBAHUS M aPTYMEHTHPOBATH CBOKO TO3WIIHIO; °
HCIIOJIb30BATh CPEJICTBA YCTHOTO OOIICHUS JUTS PEIICHUsT KOMMYHUKATHBHBIX 3a/1a4.
. KOPPEKTHO ()OPMYITUPOBATH CBOIO TOUKY 3PCHHUS;
. MIPOSIBIISATH MHUIIMATHBY B Y4€OHO-TT03HABATEIHHOMN JAEITEIbHOCTH;
. KOHTPOJIMPOBATh CBOW JICUCTBUS B KOJUICKTUBHOW pabOTe; OCYMIECTBISITH B3aUMHBIN
KOHTPOJIb.

IIpeaMeTHBbIE pe3yJIbTAThHI
BbInyCKHUK HAy4YUTCSH:

. coOmroaTh TpaBmia 0O€30MacHOCTH WM OXpaHbl Tpylda Mpu padboTe ¢
y4eOHBIM U J1ab0paTopHbIM 000PYI0BAHHEM;

* TOHHMMATh CMBICI OCHOBHBIX (PM3MYECKUX TEPMHUHOB: (U3HUECKOE TEI0, (PU3HIECKOE
sIBIICHUE, (U3NYECKasi BETMUNHA, €IUHUIIBI U3MEPEHHUS;

* pacro3HaBaTh TPOOJEMBI, KOTOPHIE MOXXHO PEIIUTh TPH TMOMOIIH (PU3HIECKUX
METOJIOB; aHAJIU3UPOBATh OTACJIBHBIE 3Tallbl MPOBEACHUS HCCIECIOBAHUNA W HMHTEPIPETHUPOBATH
pe3yabTaThl HAOTIOIEHUN U OTIBITOB;

* CTaBUTH OMBITHI M0 HCCIEAOBAHUIO (PU3UUECKUX SBICHUN WM (U3MUYECKUX CBOWCTB
Ten 0e3 HCHOJb30BaHUS MPSAMBIX W3MEPEHHH; MpU ATOM (POpMYIHpPOBaTh MpobieMy/3amady
yu4eOHOT0 IKCIEPUMEHTa; COOMpaTh YCTAHOBKY M3 MPEIONKEHHOTO 00OpYyIOBaHUS; MPOBOIUTH
OTIBIT ¥ POPMYIHPOBATH BHIBOIBI.

[Mpumeuanue. [lpu mpoBeneHUM HUCCIEAOBaHUS (PU3UUECKUX SIBICHUN H3MEPHUTEIbHBIC
npuOOpbl MCHONB3YIOTCS JIMIIb KaK JaT4uKU H3MepeHus (U3MUecKux BeIUYMH. 3amucu
MOKA3aHUH MPSIMBIXHU3MEPEHUN B ATOM ClIydae He TpedyeTcs.

* TOHUMATH POJIb IKCIICPUMEHTA B IOTyUYEHUH HAYIYHOU MH(POPMAITUH;



* TMPOBOJUTH MpsIMble HM3MEpPEHHUs (PU3NYECKUX BEIUYUH: BpPEMs, paccTosHUE, Macca
Tena, 00beM, CHiia, TeMIeparypa, arMochepHOoe JaBJICHHE, BIAXKHOCTh BO3AyXa, HANpPsDKEHUE,
CHWJIa TOKa, paJualuOHHBbIH (GOH (C HCIONB30BAHUEM JO3MMETpa); MPU 3TOM BBHIOMpPATH
ONTUMAJIBHBINA CIIOCO0 M3MEPEHHS U MCIOIh30BaTh MPOCTEHIIINE METOIBI OLICHKH MOTPEIIHOCTEH
HU3MEPEHU.

[Ipumeuanue. Jlro6ast yueOHasi mporpaMma J10JKHA 0OecriedrBaTh OBJIAJEHUE MPSIMBIMU
U3MEPEHUSIMU BCEX MEPEUUCIICHHBIX (PU3MUECKUX BEIUYHH.

* TPOBOJIUTH HCCIICIOBAHUE 3aBHUCUMOCTEH (DU3MYECKHX BEIMYMH C HCHOJIH30BAHUEM
OpSIMBIX HU3MEPEHUH: TMpU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH pPE3yJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (PHM3UUECKHUX BETUYHMH B BUJIE TAOJIUIl U TPaUKOB, 1e1aTh BHIBOBI IO
pe3ynbTaTam MCCIIEI0BaHHUS;

* MPOBOJUTH KOCBEHHBIC W3MEPEHUs (PU3NYECKUX BEIWYMH: TIPU  BBITOJIHEHUU
U3MEpPEHUIl coOupaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys MNPEAJIOKEHHON WHCTPYKLUH,
BBIYHCIIATh 3HAYCHHE BEJIIMYMHBI U aHATU3UPOBATh IMOJYyYEHHBIE PE3YIbTaThl C YIETOM 3aJIaHHON
TOYHOCTU U3MEPEHUII;

*  AHAIM3UPOBATH CUTYALUHU MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HABATh B HHUX
MPOSIBIICHUE U3YYCHHBIX (PU3NYECKUX SBICHUHN WU

3aKOHOMEPHOCTEH U MPUMEHSTh UMEIOINECs 3HAHUS IJIs1 UX OOBSICHEHUS;

* MOHUMATh NPUHIUIBI JEHCTBUS MAaIIUH, NPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
ycJI0BUS UX 0€30I1aCHOI0 MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU;

* HCIOJIb30BaTh MPHU BBINOJIHEHUU YYE€OHBIX 3a/1a4 HAYYHO-TIOMYJSPHYIO JIUTEPATypy O
(bu3HYeCKUX SBICHUSX, CIIPABOYHBIC MaTepUaibl, pecypchl HTEpHET.

Mexanuyeckue siBJICHHUSA

BbInyCKHUK HAay4uTCH:

* pacro3HaBaTb MEXaHHYECKHE SIBICHUS M OOBACHATH HA OCHOBE MMEIOIIMXCS 3HAHUI
OCHOBHBIE€ CBOICTBA WJIM YCJIOBHUSI MPOTEKAHUS STUX SBJIICHHUI: PaBHOMEPHOE M HEPAaBHOMEPHOE
JBUKEHHE, PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEMHOE [IBM)KEHHE, OTHOCUTEIBbHOCTh
MEXaHUYECKOTO JABUXEHUS, CBOOOJHOE IaJIEHUE Tell, pABHOMEPHOE JIBUYKEHUE MO OKPYKHOCTH,
WHEpLUs, B3aUMOJIEUCTBUE Tell, PEaKTUBHOE JBUKEHUE, Nepeada JaBJIeHUs TBEPIbIMHU TEIIAMH,
KUJKOCTAMU U Tra3aMi, aTMOC(EpHOE [aBJiE€HHE, IUIaBaHWE TeJl, PAaBHOBECHE TBEPHAbIX Tell,
UMEIOIINX 3aKPEIUICHHYI0 OCh BpallleHUs, KojebaTelnbHOe [BIKEHHE, PE30HAHC, BOJIHOBOE
JBUKEHHE (3BYK);

* OIKCHIBaTh M3YYCHHBIE CBONCTBA TE€JI U MEXAaHUYECKUE SBJIEHUS, MCIOIb3Ys
(bu3nyecKkue BEIUYUHBL: MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, NEPHOJ] OOpalleH s, Macca
Tena, MIOTHOCTh BEIECTBa, CHiIa (CHia TSHKECTH, CHUJla YIPYTrOCTH, CHJIA TPEHHs), JaBleHHE,
UMITYJIbC TeNla, KHHETHYeCKash JHEprus, MOTEHIMalbHAas JHEPrus, MexaHudeckas paborta,
MexaHuueckas MOIIHOCTh, KIIJ[ mpu coBepmieHun pabOThI C HCIONIB30BAaHHUEM IPOCTOTO
MeXaHM3Ma, CUJla TPeHUs, aMIUIUTY/1a, IepUo/ U 4acToTa KojeOaHuM, IJIMHa BOJIHBI M CKOPOCTh
€€ pacmnpoCTpaHEeHMs; IPH OMHUCAHUU MPABUIHHO TPAKTOBATh (PU3UUYECKUI CMBICT UCTIONB3YEMBIX
BEITMYMH, UX 0003HAYEHUS U CIMHHIIBI U3MEPEHHs, HAXOAUTHh (POPMYIIBI, CBSI3BIBAIOIINE JTAHHYIO
(bU3NYECKYIO BEIMUUHY C APYTUMHU BETUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NUECKON BETUYHUHEI;

* aHAIM3UPOBATh CBOICTBA TeN, MEXaHWYECKUE SBJICHHUS M TIPOLECCHI, HCHOIb3Ys
dusznyecKkue 3aKOHBI: 3aKOH COXPAaHEHHUs DHEPTHUH, 3aKOH BCEMHUPHOTO TSATOTEHUS, MPUHIIHII
CYMEpIIO3HINH cuil (HaxoxaeHue paBHozeicTBytome cuibl), I, 11 u 11l 3akonsr HeioToHa, 3akoH
COXpaHEHHUsI UMIyJbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Mpu 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYITMPOBKY OHA M €70 MAaTEMaTHYECKOE BhIpaXKEHHE,

* pa3nuuaTh OCHOBHBIC MPU3HAKH H3YYECHHBIX (DU3MUECKUX MOJAENei: MarepuaibHas
TOYKA, HHEPIMAIbHAS CUCTEMA OTCUETA;

e pemaTh 3a/1a4M, UCTIONB3Ys (PU3UUECKHe 3aKOHBI (3aKOH COXpaHEHHs YHEPTHH, 3aKOH
BCEMUPHOTO TATOTEHUs, NpuHOMN cyneprno3unuu cui, [, 11 u III 3akonsl HeroToHa, 3akoH
COXpaHEHHMS UMIynabca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) U (HOpMyIHI,
CBs3bIBatONIME (hU3HUECKUE BEIWYMHBI (IyTh, CKOPOCTh, YCKOpPEHHME, Macca Tela, IUIOTHOCTh
BEIIECTBA, CHWJIA, JABJICHHUE, UMITYJIbC TeJla, KUHETUYECKAsl SHEPrus, MOTEHIUaIbHas SHEPrus,



MexaHudeckas paborta, MexaHuwdeckas MomHocTh, KIIJ[ mpocrtoro mexanusma, cuia TpeHUS

CKOJIbKEHUS, KOd(D(PHUIIMEHT TpeHUs, aMIUTHTY/a, TIEPUOJ U YacTOTa KOJICOAHHA, IJTMHA BOJHBI U

CKOPOCTh €€ pacIpOCTpPaHEHHs): Ha OCHOBE aHallu3a YCIOBHUS 3a/Jayd 3alHiChiBaTh KPaTKoe

yCIIOBHE, BBIICIATH (PU3NUECKHUE BEITMYMHBI, 3aKOHBI H (POPMYJIIBL, HEOOXOIUMBIE JIJIS €€ peIIeHus,

IIPOBOAMTDH PACUEThI U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HaYeHHs] PU3NUECKON BETUUHUHBI.
TenJioBble ABJIEHUS

BorinycKkHUK HAy4YuTCH:

* pacro3HaBaTh TEIIOBBIC SBJICHUS U OOBICHITH HAa 0a3e UMEIOUINXCS 3HAHUI OCHOBHbIE
CBOWCTBA WJIM YCIIOBHSI NMPOTEKaHUS 3TUX sBieHUH: auddysus, uamMeHenne odbema Tel Mpu
HarpeBaHuu (OXJIAXKJIEHUH), OOJIbIIAasi CKUMAEMOCTh ra3oB, Majas C)KMMAEMOCTh KUAKOCTEH U
TBEPAbIX TEJ; TEIJOBOE PABHOBECUE, MCIIAPEHHUE, KOHJEHCAlMs, IJIaBICHUE, KpHUCTAaJUIU3alLMs,
KUIICHUE, BJIAXXHOCTh BO3AYyXa, pAa3JIMYHbIE CHOCOOBI Terionepeaayd (TerIonpOBOAHOCTD,
KOHBEKIIMSI, MW3JIyYE€HUE), arperaTHbleé COCTOSHUS BEILECTBA, IOMVIOIIEHUE SHEPruu Ipu
WCIIAPEHUHN KUAKOCTH M BBIJIEJICHUE €€ MPU KOHJIEHCALUM I1apa, 3aBUCUMOCTb TEMIIEPATYpPbI
KHUIICHUS OT JIaBJICHUS,

* ONUCHIBATH WM3YYCHHBIC CBOWMCTBA TEJ W TEIIOBBIC SBIICHUS, HCIONB3YS (PU3NUECKUE
BEJIMYMHBI: KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI YHEPIHsl, TEMIIEpaTypa, yJelbHas TEIJIOEMKOCTh
BEIIECTBa, yJeibHAas TeIJIOTa IUIaBIEHUS, YAeNbHas TeIIoTa NapooOpa3oBaHUs, YAelbHas
TEIUIOTa CTOpaHUsl TOIUIMBA, KOA()(OUIIMEHT MOJE3HOrO ACWCTBUS TEIJIOBOTO JIBUTATEINS; IPH
OTKMCAHUU MPABUIBHO TPAKTOBATh (DU3MUECKHUI CMBICI UCIIOJIb3yEeMbIX BETMYHH, UX 0003HAUYCHUS
U eIMHUIBI U3MEPEHUs, HAXOIUTh (POPMYIIbI, CBSI3BIBAIOLINE MAHHYIO (DU3MUYECKYIO BEJIHMUMHY C
JIPYTMMH BETUYMHAMU, BBIUUCIISTH 3HAaU€HUE (PU3UYECKON BETMYMHBL;

* aHaJIU3UPOBATH CBOMCTBA TEJI, TEIUIOBBIEC SBJIEHUS U IPOLECCHI, UCIOIb3Ysl OCHOBHBIE
MOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO Y4Y€HHsS O CTPOCHHMHM BEIIECTBA M 3aKOH COXpaHEHUs
SHEPTUH;

* pa3nuyYaTh OCHOBHBIC MPU3HAKH M3YUEHHBIX (PU3UYECKHX MOJENed CTPOEHHUs Tra3oB,
KUJIKOCTEH U TBEPHBIX TET;

* TMPUBOAWTH TPHUMEPHl MPAKTUYECKOTO UCHONIb30BaHUS (UINYECKUX 3HAHMNA O
TEIJIOBBIX SIBJIICHUSIX;

e pemiath 3aJa4M, MCHOJB3YS 3aKOH COXPAaHEHHUS PHEPrMM B TEIUIOBBIX Mpoleccax MU
(dopMyIibl, CBsI3bIBatOIINE (PU3MUECKHE BETUUUHBI (KOJUYECTBO TEIIOTHI, TEMIIEPATYpa, yAeIbHAas
TEIUIOEMKOCTh BEIIeCTBA, YAeNbHas TEIUIOTa IUIaBIEHUs, YAeNbHas TEIIoTa MapooOpa3oBaHMUs,
ylienabHas TEeIUIoTa CropaHusl TOIUIMBA, KOA((UIMEHT TMOJEe3HOro JEWCTBUS TEIJIOBOIO
JBUTATENIs): Ha OCHOBE aHallM3a YCIOBHUS 3aJaud 3allMChIBaTh KPAaTKOE YCIOBHE, BBIICNIATH
¢u3nyeckue BETUYMHBI, 3aKOHbI U (OPMYIbI, HEOOXOAUMBIE U €€ pEeUIeHMs, NPOBOAUTH
pacueTsl U OLIEHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAaYeHHs (PU3NYECKONM BETUUHHBI.
DJleKTPpUYeCKHe U MATHUTHBIE SIBJICHUS
BbpinycKkHUK Hay4uTCH:

* pacmo3HaBaTh DJJEKTPOMATHHUTHBIE SBJICHHUS M OOBSICHATH HAa OCHOBE HMEIOIIUXCS
3HAHUM OCHOBHBIE CBOICTBa WMJIM YCIOBHS NPOTEKAaHUS ATHX SBJIEHUH: JJIEKTpU3alus Te,
B3aMMOJECHCTBUE 3apsioB, JJIEKTPUUYECKUH TOK W €ro JEHCTBUA (TEIUIOBOE, XUMHUYECKOE,
MarHuTHOE), B3aMMOJICHCTBHE MArHUTOB, JJICKTPOMArHUTHAs WHAYKIIUS, IEWCTBHE MarHUTHOTO
MmoJisi Ha NPOBOJHUK C TOKOM M Ha JIBIDKYHIYIOCS 3apsDKEHHYIO 4YacTHILy, JeHCTBHE
JEKTPUYECKOTO TOJIA Ha 3apsDKEHHYIO YacTHILY, SJI€KTPOMAarHUTHBIE BOJIHBI, MPSIMOJIMHEWHOE
pacrpoCTpaHEHHUE CBETA, OTPAXKEHUE U IIPETIOMIIEHUE CBETA, AUCIIEPCHUS CBETA.

* COCTaBJIATb CXEMBbl JJIEKTPUYECKHX LENel C MOCielI0BaTeIbHBIM U IMapayljeIbHbIM
COEJMHEHHUEM DJIEMEHTOB, Pa3linyas YCIOBHbIE 0003HAUEHUS IJIEMEHTOB 3JIEKTPUUECKUX Ieren
(MCTOYHUK TOKa, KJIF0Y, PE3UCTOP, PEOCTaT, JIaMIIOUKa, aMIEPMETP, BOJIBTMETP).

* HCMOJb30BATh ONTHYECKUE CXEMBI Ui MOCTPOCHUSI M300paXEHUH B IJIOCKOM 3epKaie
¥ coOMparoIen JTuH3e.

* ONUCHIBATH HW3YYECHHBIE CBOMCTBA TeNl M SJEKTPOMArHUTHBIC SIBICHUS, HCIOIb3Ys
dusnyeckne BENUYMHBI: SJIEKTPUYECKUN 3apsll, CUiIa TOKa, DSJEKTPUUECKOe HamlpshKeHue,
AIIEKTPUYIECKOE COMPOTHBIICHUE, YICIBHOE COMPOTUBICHUE BEIIECTBA, pabOTa IIEKTPUUYECKOTO



MOJIsl, MOIIHOCTh TOKa, (OKYCHOE pAcCTOSHHME U ONTHYEeCKas Cujia JIMH3bI, CKOpPOCTh
SJICKTPOMArHUTHBIX BOJIH, JIMHA BOJIHBI M YaCTOTa CBCTA; NIPHU OIHWCAHHWU BCPHO TPAKTOBATH
buznyecKuil CMBICI UCTOIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €AMHULIBI U3MEPEHUS; HAXOUTh
(OpMYyIIbI, CBS3BIBAIOIINEIAHHYIO PU3NISCKYIO BEIMYMHY C IPYTHMH BEITMIMHAMH.

. AQHAJIM3UPOBATh CBOWCTBA Te€Jd, OJJIGKTPOMATHUTHBIE SBJICHHUS U IPOLECCHI,
UCTIONB3Ys (DPU3MUYECKUE 3aKOHBI: 3aKOH COXPAHEHHUs AJIEKTPHUYECKOro 3apsaa, 3akoH Oma amis
yuacTka 1enu, 3akoH JDxoyns-JleHna, 3aKoH MPSIMOJIMHEHMHOTIO paclpoOCTpPaHEHHUs CBETa, 3aKOH
OTPaKCHHSI CBETA, 3aKOH MPEJIOMJICHHSI CBETA; MIPH 3TOM PA3IHyYaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHAa U €ro MaTeMaTH4eCKOe BhIpaKEHHE.

* TPUBOIUTH MPUMEPHl MPAKTUYECKOTO HCMOIb30BAaHUS (U3NYECKUX 3HAHUM O
SJICKTPOMAIrHUTHBIX ABJICHHUAX

e pemarh 3aJa4d, UCIIONIb3Ys (PU3NYEeCcKUe 3aKOHBI (3akoH OMa il yyacTKa Lenu, 3aKOH
Jxoyna-JIeHna, 3aK0OH OPSMOJMHEMHOTO PacHpOCTPAHEHUS CBETA, 3aKOH OTPA)XEHHUs CBETA,
3aKOH MIpeJoMJICHHUs] CBeTa) U (QOopMysbl, CBA3bIBaIOIIME (pU3MUecKHe BENWYMHBI (CHJIa TOKa,
JJIEKTPUYECKOE HANpSIKEHUE, JJIEKTPUUYECKOE CONPOTHUBIICHUE, YACIbHOE CONPOTHBIIECHUE
BElIeCTBa, paboTa ANEKTPUUECKOTO TMOJIsI, MOIIHOCTh TOKA, (POKYCHOE pacCTOSIHUE U ONTHYEeCKas
CuJjia JIMH3bI, CKOPOCTb OJJICKTPOMArHWUTHLIX BOJIH, JIMHA BOJIHBI WM YaCTOTa CBCTA, (1)OpMy.]II)I
pacueTa 3JIeKTPUYECKOTO COMPOTUBICHUS IIPU MOCIEI0BATEILHOM U MapajieIbHOM COSAMHEHUN
MIPOBOJIHUKOB): HA OCHOBE aHAJIM3a YCJIOBHS 3a/layd 3alUChIBaTh KPATKOE YCJIOBHE, BBIIEISATH
dusnyecKkne BEIMYMHBI, 3aKOHBI M (OPMYIbI, HEOOXOAUMBIE NJSi €€ PELIeHHs, MPOBOIUTH
PAaCUCThI 1 OUCHUBATH PCAJIBHOCTD MOJYYCHHOTIO3HAYCHU A (i)I/ISI/I‘{eCKOfI BCIIMYHNHBI.

KBanToBbIe siB1eHUS
BbinmyckHUK HayuuTCS:

* pacrno3HaBaThb KBAaHTOBBIC SIBIEHUS M OOBSCHATh Ha OCHOBE MMEIOLIMXCS 3HAHUH
OCHOBHBIE CBOMCTBAa WJIM YCIIOBUSI MPOTEKAHUS 3TUX SBJICHUI: €CTECTBEHHAs M MCKYCCTBEHHAs
paZo0aKTUBHOCTb, a-, B- M Y-H3JIyYECHHUs, BO3HHUKHOBEHHME JIMHEHYATOrO CIIEKTpa M3JIy4EHUs
aToma;

* ONHCHIBAaTh H3YyYEHHBIC KBAHTOBBIC SIBJICHUS, HCHOJIb3Yysd (PU3NUYECKUE BEITUUYHHBIL:
MaccoBO€ YHCIIO, 3apsA0BOE YHUCIIO, MEPUOJ MoJypacnaaa, 3Heprus (OTOHOB; MPH OMHMCAHUU
NPaBUIbHO TPAKTOBATh (PU3MUECKUH CMBICT MCIOJIB3YEMbIX BEJIWYMH, MX OOO3HAYeHUsS U
€MHMIIBI U3MEpPEHUs; HAXOAUTh (OPMYJIbl, CBS3bIBAIOLINE JAHHYI0 (U3NYECKYIO BEIUYHHY C
JPYTUMH BEJTMUYMHAMM, BBIUUCIIAT 3HaUe€HUe (PU3NYecKoil BEIMUMHBI,

* AHAJIU3MPOBATh KBAHTOBBIE SIBJIEHUS, HCIOJIb3Ys (PU3NYECKUE 3aKOHBI M MOCTYJIaThI:
3aKOH COXPAHEHHUS DHEPIHM, 3aKOH COXPAHEHMs JJIEKTPUYECKOrO 3apsja, 3aKOH COXPAaHEHUs
MacCOBOTO YMCJIa, 3aKOHOMEPHOCTH H3JIy4EHUS W TOIVIOLIEHUsS CBETa aTOMOM, IIPH 3TOM
pas3yinyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M €r0 MAaTEMaTHUECKOE BBIPAXKEHUE;

* pa3nuyaTh OCHOBHBIE MPU3HAKHU [IJIAHETAPHOU MOJIENTH aTOMa, HYKJIOHHON MOJIETT aTOMHOTO
A5pa;

* IPUBOJAUTH NPHUMEPHl MPOSIBICHUS B MPUPOJE U MPAKTUUYECKOrO HCIOIb30BaHUS
PaAMOAKTUBHOCTH, SAEPHBIX U TEPMOSIEPHBIX PEAKIUM, CIIEKTPAIbHOIO aHAIN3A.

DJIeMeHTBbI ACTPOHOMMH

BbpInyCKHUK Hay4uTCH:

* yKa3bIBaTh Ha3BaHUS IUIaHeT COJNHEYHON CUCTEMBbI; pa3inyaTh OCHOBHBIE MPU3HAKU
CYTOYHOT'O BpalleHHUs 3Be3/1HOro Heba, BrxkeHus JIynol, CollHIa U TUTaHET OTHOCUTENIBHO 3BE31;

* TOHUMATh Pa3INUUs MEX]Y TeTMOLIEHTPUYECKON 1 IeOLIEHTPUUECKON CCTEMaMu MUpPa;

1. COJAEP)KAHME YYEBHOI'O IPEAMETA

7 ki1acc
(68 uacos, 2 yaca B HeZIEITIO)

1. Bseaenue - 4 yaca



(4 gaca mo paboueii mporpaMme, 5 4acoB MO aBTOPCKOM Mporpamme, 00beTHHCHBI TEMBI:
«Yro n3yuaer pusuka. Puznveckue sBieHus» u «HabI0eHNS, ONIBITH)
Uro uzyuaer puszuka. Gusnyeckue spiaeHus. Habmroaenus, onbiTel, u3mepenus. Gusnka u
TEXHHKA.
JlaGoparopHbie padoThbI:
1. OmnpeneneHue LEHbI IEIEHUSI U3MEPUTENBHOTO LIMINHPA.

2. TlepBoHauyajbHBIE CBeJIeHHS 0 CTPOCHHH BelllecTBa - 6uaca
Monekynsl u aromsl. uddysus. JBmkenue monekyia. CBs3p TeMmeparypbl Tella co
CKOPOCTBIO JBMKEHHUS ero Moiiekynl. [IpuTspkeHue W OTTalKuBaHUE MOJEKyNl. Pazmuunbie

COCTOSHUSI BeEIIeCTBA M MX OOBSICHEHHWE HA OCHOBE MOJICKYISIPHO — KHHETHYECKHX
MPEJCTaBICHUH.
JlabopaTopHble padoThI:
1. H3mepenne pazMepoB MajbIX Tell.

3. BzaumopeiicrBue Te1 — 19 yacos

(19 ygacoB mo paboueii mporpamme, 21 yac Mo aBTOPCKOM MporpaMme, 00bEAMHEHBI TEMBI:
«Mexanundeckoe nBuxkeHue» U «PaBHoOMepHoe nBmxkenue», «Mueprusi» u «B3aumoneiicTBue
TEN)

Mexannueckoe nBuwxkenue. Muepmus. CKOpocTs.

Macca tena. 3mepenue Macchl Tejia ¢ MOMOIIbI0 BecoB. [MOTHOCTH BelecTBa.

SBnenue Tarorenus. Cuna tsoxectu. Cuna, Bo3HuKkawomas npu aepopmanuu. Bec. CBsizb
MEXy CHJION TSKECTH M MACCOM.

Yupyras nedopmanus tena. 3akoH ['yka.

Hunamometp. ['paduueckoe nzoOpaxkenue cuibl. CloXeHHE CHII, JCHCTBYIONUX 10
OJHOM IPSIMOM.

Tpenune. Cuna Tpenus. TpeHHE CKOJIBbKEHUS, KaueHUs, Tokosl. [ToQmumHuKy.

JlabopaTopHbie padoThbI:

2. W3mepenne Macchl Tela Ha PHIYaKHBIX BECax.

3. N3mepenue oobema Tena.

4. M3mepeHne mI0THOCTH TBEPOro Tea.

S. ['panupoBaHue NPYKUHBI U U3MEPEHHE CUIIBI C IOMOIIBIO TUHAMOMETPA.

4. laBiaeHue TBEPABIX TeJl, AKUAKOCTel 1 ra3os - 17 yacos

(17 ywacoB mo paboueil mporpamme, 18 4acoB Mo aBTOPCKOHM MporpamMme, OOBEAMHEHBI
tembl: «bapomeTp-aneponn» u «/I3mMeHeHne aTMOC(EPHOTo IaBICHHUS C BBICOTOM)

JaBnenue. J[aBnenre TBEpAbIX TEN.

HaBnenue rasa. OObACHEHHE JaBJIEHUS ra3a Ha OCHOBE MOJEKYJISPHO — KHHETHUYECKHX
npexacrasieHnil. 3akoH [lackais.

Hapnenne B xuakoct U raze. CoobOmatomuecs cocyabl. Ilmo3sl. ['mapaBnudeckuit
npecc.

Atmocdeprnoe naBienue. OmnbiT  Toppuuermun.  bapomerp-anepoun. V3meHenue
aTMocepHoro naBieHus ¢ Bbicotoil. Manometpsl. Hacoc.

ApxumenoBa cuna. YcioBus IuiaBanus Tea. Boauelii Tpancniopt. BozgyxomnaBanue.

JlaGopaTopHble padoThI:

6. N3MepeHne BBITAIKHUBAIOMIEH CUJIbI, JEUCTBYIOLIEW Ha MOTPYKEHHOE B
JKUIKOCTD TEJO.
1. BericHeHHMe ycnoBul N1aBaHUs TEJ B KUAKOCTH.

5. Padora u MmomHOCTh. JHeprus - 11 yacos
(11 gacoB mo paboueil mporpamme, 12 4acoB MO aBTOPCKOW Mporpamme, OOBEAMHEHBI
TEMBIL: «Y CIIOBUE paBHOBECUS pbryara» u «MOMEHT CUJIBI ».)



Pabota, cunbl, nelcTBYIOMEH MO HAMpPABJICHHUIO JBWKEHUS Tena. MomrHocTh. [IpocThie
MEXaHU3MBI. YCIIOBHE paBHOBecUs pblyara. MoOMeEHT cuibl. PaBHOBecHe Ten C 3aKpEIUICHHOU
OCbl0 BpalleHusa. Bunuel paBHOBecusa. PaBeHCTBO paboT mpu MCHOIB30BAaHUM MEXAHU3MOB.
Koapduument mnonesnoro pevictBus. lloTeHuuanbHas »HEprus MOAHATOrO TeNa, CHKATOU
npyxussl. KunHerndeckas dHeprus JBrKywerocs Tena. lIpeBpamienue omHoro BHIa
MEXAHUYECKOHM HEPTUHU B APYroil. DHEPIusl pex u BeTpa.

JlabGopaTropHbie padoThbI:

8. BrrsicHeHHME yC10BUS paBHOBECHS pblyara.
9. N3mepenne KIIJ] npu noabeme Teia no HAKJIOHHOM MIJIOCKOCTH.

6. CTpoenmne u 3BoJironuA BeeneHHoii - 5 yacon

(5 yacos no paboueii nporpamme, 6 4acoB IO aBTOPCKOM MporpaMme, 00beTUHEHBI TEMBI:
«ILnanets» u «Masbie Tena)

CoctaB, cTpoeHHE M TPOMCXOXKJIEHUE COJNHEUYHOM cuctembl. [lmaHerbl, mainble Tena.
Conneunoii cuctemsl. CTpoenue, uznydenue, sBostonns ConHia u 38e31. CTpoeHHe U IBOJIIOIUS
Bcenennon.

Pe3seps - 6 yacos

8 knacc
(68 uacos, 2 yaca B HeZIENIO)

1. TennoBble siBjaeHuss — 21 yacon

(21 gac mo paboueii mporpamme, 22 Yaca 1Mo aBTOPCKOH mporpamme, 0ObeINHEHBI TEMBI:
«Konpekusn» u «3nydeHue»).

Buytpennssa sneprus. PaGorta u Teruionepenada Kak criocoObl M3MEHEHUsI BHYTPEHHEH
SHEpruu Tena. Buabl Teruionepenadn: TEIIONPOBOJHOCTh, KOHBEKIM, U3nydeHue. Koanuectso
TEIUIOTHl. Y7elbHas TEeIUIOEMKOCTb. 3aKOH COXPAaHEHHUs HSHEPruu B TEIUIOBBIX IIpoleccax.
HeoGpatumocTs nporieccoB Tensonepesayy.

Ucnapenne wu konaeHcauus. HacelmenHslii nap. BrnaxxocTe Bo3ayxa. Kumnenwe.
3asucumocms memnepamypsl Kuneuuss om oaeieHus. llnaBaeHue W KpUCTaIU3aluus. Yoervnas
menioma nIaeNeHuss u napoobpaszosanus. Yoenvnas mennoma ceopanus. Pacder konuuecTBa
TEIJIOTHI NIPH TEIIO0OMEHE.

[Tpunnuner paboTel TEIWIOBLIX nBuUrareneit. I[laposas mypouna. /{eueamenv enympenne2o
ceopanus. Peakxmusnuiii osucamens. KIIJ[ mennogozo osucamens. ObvsicHenue ycmpoticmea u
NPUHYUNA OeliCMBUsL XOI0OUTbHUKA.

[IpeoOpa3oBanus dSHeEprUM B TEIUIOBBIX MallMHAX. JKolozuyeckue npoobiemvl
UCNONIL30BAHUS MENN0BLIX MAULUH.

Hemoncmpayuu:

[TpuHIMTT NEHCTBUS TEPMOMETPA.

V3MeHeHre BHYTPEHHEH SHEprUH Tesa Py COBEPILISHUH PabOThI U MPH TEIUIONepeiaye.

TernnonpoBoIHOCTH Pa3IMYHBIX MaTEPUAJIOB.

KonBeknust B )KMIKOCTSIX U ra3ax.

Tennonepenaya myTemM U3JIy4eHHUs.

CpaBHeHUE yAEIbHBIX TEIUIOEMKOCTENW Pa3IMUHbIX BEIIECTB.

SIBrieHne ucnapenus.

Kunenue Boabl.

[TocTosiHCTBO TeMIiepaTypbl KUIIEHUS KUIKOCTH.

SIBneHus MIaBIeHUS U KPUCTAIUIU3ALIUU.

N3mepenue BIaXHOCTH BO3yXa IICUXPOMETPOM HIIM THTPOMETPOM.

VY CTpONCTBO YETHIPEXTAKTHOT'O IBUraTelIsl BHYTPEHHETO CTOPAHUSI.

YCeTpoicTBO MapoBOil TYpOMHBI

Jlabopamopusie pabomot u onvimul (Kypcueom):

1. HccnenoBanue U3MEHEHUS CO BPEMEHEM TeMIIepaTyphl OCTHIBAIOLIEH BOJIBI.



2. N3yuenune sBieHUs TEIJIOOOMEHA MPU CMEIIMBAHUW XOJIOJHOW W Topsuei
BOJBbI.

3. H3mepenue yaenbHOM TemI0eMKOCTH BEIIECTBA.

4. Hccneoosanue npoyecca ucnapeHus.

5. H3mepeHne OTHOCUTENbHON BIaKHOCTH BO3IyXa.

6. Buipawueanue kpucmanios nogapenHou conu uiu caxapa.

2. DeKTpUYeCKHe U MATHUTHBIE SIBJIEHUS - 29 4acoB

(29 gacos o paboueit mporpamme, 31 yac O aBTOPCKOM Mporpamme, 00bEIUHEHBI TEMBI:
«ONeKTpuYecKoe noue» u «JleficTBue 3JIEeKTPUYECKOro MOJIs Ha ANEKTPUUYECKUe 3apsaab»; «OmbIT
Opcrena» u «MarHuTHOE I0JIe TOKa)

Onektpuzanust Tell. OJEKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX — 3apsoB.
B3aumopeiicTBue 3aps10B. 3aKOH COXpaHEHUs AIEKTPUUECKOTO 3apsija.

Onektpruyeckoe Imose. JlelicTBHE S3JIEKTPUYECKOro TMOJs Ha 3JIEKTPUYECKUE 3apsjibl.
Ilposoonuxu, ousnekmpuxu u noaynposoonuxu. Konoencamop. Snepaus snekmpuieckoco noJisl.

[TocTOAHHBIN  AIEKTPUYECKUM TOK. HMcmounuxu nocmosinHoco moka. JlencTBus
anekTpuueckoro Toka. Cuma  Toka. Hampsbkenue.  DNEKTpUYECKOE  CONMPOTUBIICHHE.
OnekTpuueckas menb. 3akoH Oma ans ydacTka 3JeKTpuueckod uenu. [locredosamenvroe u
napaienvHoe coeouHeHuss npoeooHuxos. PaboTa W MOIIHOCTH 3JIEKTPUUECKOTO TOKA. 3aKOH
Jbxoyns—Jlenua. Hocumenu snexmpuueckux 3apsooé 6 Memannax, HnoAyNpOBOOHUKAX,
anekmpoaumax u 2azax. Ilonynpoeoonuxossie npudopboi.

OneiT Opcrena. MaruutHoe nosie ToKa. BzaumonelcTBHE IMOCTOSHHBIX MAarHUTOB.
Maenumnoe none 3emnu. Inekmpomacnum. JIeiCTBUE MAarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.
Onexmpoosucamens. dneKmpomasHumuoe peie.

Jemoncmpayuu:

DnekTpu3anus Tenl.

JIBa pojia 2JIEKTPUUECKUX 3apsiI0B.

YCTpoUCTBO U JEHCTBUE DIEKTPOCKOIIA.

[TpoBOIHUKY U U3OISATOPHI.

DnekTpu3anus 4yepe3 BIUsSHUE.

[TepeHOC 2EKTPUYECKOrO0 3apsA/ia C OJJHOTO TeJIa Ha IPYToe.

3aKOH COXpaHEHHUs JIEKTPUUYECKOTO 3aps/a.

HcTouHNKH TOCTOSHHOTO TOKA.

CocraBneHue MeKTPUIECKOM eTH.

DNEeKTPUUYECKHUI TOK B DJIEKTPOJIUTAX.

DNEeKTPUYECKUM TOK B MOJTYNPOBOJAHHUKAX.

DIEeKTpUYECKHI pa3psi B rasax.

N3mepenue cuiibl TOka aMIepMETPOM.

HaGmronenne mocTOsSHCTBa CHJIBI TOKA Ha Pa3HBIX y4acTKaX HEPa3BETBICHHOM
3JIEKTPUYECKOH LEMH.

N3mepenue cuiibl TOKa B Pa3BETBICHHON JIEKTPUYECKOM LIETIH.

N3mepenne HanpsKeHHs! BOIBTMETPOM.

N3yuenne 3aBUCHMOCTH DJIEKTPUYCCKOTO COMPOTHUBIICHHUS] TPOBOJHUKA OT €ro JIJIHHBI,
MJIOILAU TIOTIEPEYHOTO CEYCHHS M MaTepuana. Y 1eIbHOe COMPOTUBIICHNUE.

Peocrar n marasuH cOnpoOTHUBIICHHN.

N3mMepeHne HanpsKEHUH B MTOCIEN0BATEIBHON JIEKTPUUYECKON LIETIH.

3aBHCHUMOCTD CHJIBI TOKA OT HAIIPSDKCHUS Ha YYACTKE AICKTPUICCKOM TISTIH.

OmnsIT Opcrena.

MarsuTHO€e nojue Toka.

JlelicTBME MarHUTHOTO ITOJISI HA MTPOBOJHUK C TOKOM.

Y CTpoHCTBO 3JIEKTPOIBUTATENS.

Jlabopamopuvie pabomut u onvim (Kypcugom):

1. Onvimvl no HabIOOEHUIO INeKMpU3ayUY mejl NPy CONPUKOCHOBEHUU.



2.
3.
4.
y4acTKax.
5.
6.
7.
8.

Hpoeodﬂuku u ()uafzekmpuku 6 J1eKmpocmamudecKom noJie.
Hzeomoenenue u ucnvlmatue IJIeKmpocKona.
C60p1<a BHCKTqueCKOﬁ e 1 U3MCPEHUEC CUJIBI TOKA Ha €€ Pas3sIMYHbIX

M3MepeHue 31eKTpU4ecKOro HalpsKeHMs..

PerynupoBanue cuibl TOKa peocTaToM.

Hccneodosanue 3a8ucumocmu cuibl moka 8 Npo80OHUKE OM HANPSACEHUS.
Hccnedosanue 3agucumocmu Cuivbl MOKa 6 3SNeKMPUYECKOU Yenu om

conpomueilerus npu NOCNMOAHHOM HANPAICEHUU.

9.

10.
11.
12.

H3yuenue nocrnedosamenbHo20 coeOUuHeHUs NPOBOOHUKOS.

H3zyuenue napannenvnozo coeOunenus npo8oOHUKOS.

H3mepeHne 3IeKTpUYECKOro COPOTUBICHUS TPOBOIHHKA.

H3yyenue 3agucumocmu 21eKmpuyecKkoeco conpomueienus nposooOHUKa om

eco aﬂqul, nﬂou;a()u nonepevyrHoco cederust u mamepuanid.

13.
14.
15.
16.
17.
18.

N3mepenune paboThl U MOIIHOCTH JIEKTPUUYECKOTO TOKA.
H3zeomoenenue u ucneimanue 2anb8aHU4ecKo20 21emMeHma.
Hccneodosanue sgnenus MazHUmMHO20 83auMOo0eucmeus mei.
H3yuenue oeticmeus s1eKmpuyecko20 moKa Ha MazHumHyo CmpeKy.
N3ydeHue aeicTBUSI MAarHUTHOTO 10JI HA IIPOBOJHUK C TOKOM.
W3yueHue npuHLIUNa JEHCTBUS SJICKTPOABUTATES.

3.2/71eKTPOMATHUTHBIE KOJIe0aHHUS U BOJIHBI - 12 yacoB

(12 gacoB mo paboueit mporpamme, 13 4YacoB MO aBTOPCKO# Mporpamme, 0ObeIUHCHBI
Tembl: «JInH3a» 1 «POKYCHOE PACCTOSHUE JIMH3bD»)

[IpsimonuHeitHoe pactipocTpaHeHue cBeTa. OTpakeHHWE U IPEJOMIIEHUE CBETa. 3aKOH
oTpaxkeHHs cBera. Ilnockoe 3epkano. JInmnza. PokycHoe paccTosHuE JHMH3BL. Popmysa JIMH3HL.
OnTuueckast cuna nuH3bl. ['11a3 kak ontuyeckas cucrema. OnTudeckue npudopkl.

Hemoncmpayuu:

Hcrounuku cBera.

[IpsimonuHEITHOE PacIpOCTPaHEHHUE CBETA.

3aKoH OTpa)KEHHUS CBETA.

N300pakeHue B IIIOCKOM 3epKaie.

[Ipenomienue ceera.

Xon ntyueit B coOuparole aunse.

Xop Jydel B paccenBaroLIeH JIMH3E.

[Tonmyyenne n300pa’keHUI C TOMOIIBIO JIMH3.

[TpuHnun nefcTBUS MPOSKIIMOHHOTO anmnapara u goroanmapara.

Monaens riaza.

JlaGopaTopHble paGoThl U ONBITHI (Kypcueom):

ogakrwdE

H3yuenue asnenus npamoIuHetiHo20 pacnpocmpaneHus ceema.
HccnenoBanue 3aBUCUMOCTH yTiIa OTPaKEHUS OT yTJa MaJIeHus CBeTa.
H3yuenue ceoticms uzodpasxicenus 6 niocKoM 3epKaJe.

HccnenoBanue 3aBUCUMOCTH yTJiIa MIPEJIOMIICHUS OT yTJia ITaJIeHHs CBETA.
Hszmepenue ¢hoxycrnozo paccmosanus cobupaioujeri TuH3bL.

[Tomy4yenue n300pa>keHUiA ¢ TTOMOIIBIO COOUPAIOIIEH JTMH3HI.

Pe3eps - 6 yacos

9 kjacc

(68 uacos, 2 yaca B HeZEIIO)

1. Mexannuyeckue ABJeHUA — 28 4acoB



(28 yacoB mo paboueit mporpamme, 30 YacoB MO aBTOPCKOW Mporpamme, oOBbETUHEHBI
TeMbl: «YcKopeHue» u «PaBHOyCKOpeHHOE IBIKEHHE»; «MIynbc» u «3aKOH COXpaHEHUS
HUMITYJIBCAY)

Mexanuueckoe nBwxeHue. Omuocumenvhocmos  Osudxcenus. Cucmema omcuema.
[TpsimonHetHOE paBHOMEPHOE IBUKEHUE.

HepaBHomepHoe nBH>KEHHME. MTIHOBEHHAs CKOpPOCTh. YCKOpeHHe. PaBHOYCKOpEHHOE
neuxeHue. CodoHoe najgeHue tei. ['paduku 3aBUCMMOCTH CKOPOCTH OT BPEMEHHU.

PaBHOMEpHOE BIKEHUE IO OKPYXHOCTH. [lepuo u gacTora oOpaieHusl.

[lepBriii 3akoH HetoToHa. [eoyenmpuueckas u cenuoyeHmpuyeckas Cucmemsbl Mupa.

Bropoii 3akon Hertotona. Tpernii 3akoH HeroToHa.

Nmnynbe. 3akoH coXpaHeHUst UMITYJbca. PeakmugsHoe 08udiceHue.

Mexannueckue koneOaHus. [lepuoo, wacmoma u amnaumyoa xoneoanuti. Ilepuoo
KOJIeOaHULL MAMEeMAmu4ecko2o U NPYHCUHHO20 MASTMHUKOB.

Mexanuueckue BOJHBL. [iuna eonnvl. 3ByK. Mcnionb3oBaHue KojeOaHUN B TEXHHUKE.

Jlemoncmpayuu:

PaBHOMEpHOE MPSAMONIMHEHHOE TBUKEHHE.

3aBUCHMOCTh TPACKTOPHH JBHKCHHSI TEIa OT BBIOOpA Tella OTCYETA.

OTHOCHUTENBHOCTD IBHKEHUSI.

PaBHOYCKOpEHHOE NPSMOJIMHENHOE JIBUKCHUE.

CBoboaHoe nagenue ten B Tpyoke HetoToHa.

Hamnpasnenue ckopocTu npu paBHOMEPHOM JIBHIKEHHUH 110 OKPYKHOCTH.

CnoxxeHue CHil.

Cuna tpeHus.

Tpetuii 3akon HerotoHa.

HesecomocTs.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxTnBHOE ABMKEHUE.

Mexanuueckue KoneOaHusl.

MexaHn4eCKHe BOJIHBI.

3BYKOBBIE KOJIEOaHUSI.

VYcnoBus pacipocTpaHEeHUs 3ByKa.

Jlabopamopuwvie pabomot u onvimul (Kypcugom):
N3mepenne yckopeHus MpsSIMOJIMHEHOTO paBHOYCKOPEHHOTO JABUKEHUSI.
H3mepeHne yckopeHus CBOOOTHOTO MaeHHs.
H3zmepenue yenmpocmpemumenbHo2o ycKopeHus
H3yuenue cmonknogenus mei.
N3yuenune 3aBUCUMOCTH Teprojia KoieOaHuii MassTHUKA OT JITTHHBI HUTH.
H3yuenue 3asucumocmu nepuooa Koiebanuil 2py3a Ha NpysHcuHe om Maccol

ocoarwnE

epysa.

2. DJeKTpHYecKHe M MAarHUTHBIE ABJeHus - 10 yacoB

MaruutHoe nose. JlelicTBUe€ MarHUTHOrO IOJIA Ha MPOBOJHUK ¢ TokoM. Cuiia Amnepa.
OnektpomaruuTHas uHAyKnMsa. Onsitel  @apanes. IlpaBwiio  Jlenma.  CamomHIyknus.
Onexmpozenepamop. Ilepemennslit Tok. Tpancopmamop. Ilepedaua snekmpuueckoii snepeuu Ha
paccmosHue.

JHemoncmpayuu:

MarsuTHO€ nojue Toka.

JlelicTBME MarHUTHOTO ITOJIS1 HA POBOJHUK C TOKOM.

DNeKTpOMarHuTHasi UHIYKIIUS.

IIpaBuio Jlenna.

CamMOuHIyKIIHS.

ITonyyeHnue nepeMeHHOro TOKa IIPY BPALEHUN BUTKA B MArHUTHOM I10JIE.

YcTpolicTBO reHeparopa MoCTOSHHOTO TOKA.



YcTpolicTBO reHeparopa NepeMeHHOro ToKa.
YcrpoiicTBo TpaHchopmaropa.

[lepenaya snekTpuU4eCKON SHEPTUU
Jlabopamopuvie pabomot u onvim (Kypcugom):

1. W3yueHue sBIEHUS 3JEKTPOMAarHUTHON UHIYKIUH.
2. H3zyuenue pabomul 21eKkmpoceHepamopa nepemeHHo20 mokKa.
3. Ilonyuenue nepemenno20 moka epawjeHuem KamywKu 8 MAHUMHOM noJje.

3.2JIeKTPpOMarHuTHbIE KOJIeOaHHUsI U BOJIHBI — 8 4acoB

Konebamenvnwiti konmyp. SnexkmpomacHumuule Konebanus. S1eKkmpomMacHumHble 0IHbL U
ux ceovicmea. CKOPOCTh PaCHpOCTPAHEHHUS AIEKTPOMATHUTHBIX BOJH. [lpunyunsi paduocesasu u
menesuoenust.

Ceem — snexmpomacnumuas 6onua. [lucnepcus ceéema. Bauanue 21eKmMpoMAacHUMHBIX
U3TLYYeHULL HA HCUBbIE OP2AHUZMDYL.

Jlemoncmpayuu:

DNEeKTPOMArHUTHHIE KOJIEOAHHUS.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

[TpunHtmn neiicTBus MUKpO(GOHA U TPOMKOTOBOPUTEISL.

[IpuHOMIIBL paTHOCBS3H.

Hucnepcus 6enoro cBera.

[Tonyuyenue 6eroro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX IIBETOB.

JlaGopaTopHble paGoThI U ONBITHI (Kypcueom):

1. Hccnedosanue coiicme 31eKmMpOMASHUMHBIX 80IH ¢ NOMOWBIO MOOUTLHO20
meneghona.

2. H3yyenue npunyuna oeticmsus mpaucgopmamopa.

3. HabmiofeHne CIIIONIHOTO M JIMHEHYAThIX CIIEKTPOB MCITYCKAHHS

4. Habniooenue sgnenus oucnepcuu ceema.

4. KsanToBbI€ siBJeHus — 11 yacoB

(11 wacoB mo paboueil mporpamme, 12 4acoB MO aBTOPCKOW MporpaMme, OOBEIUHEHBI
TeMBI: «f0epHble cunvl» U «Hepaus ca3u amoMHbIX S0ep»)

OmnsiTel Pezepdopna. Ilnanerapuas monens aroma. Jluneuuamole onmuyeckue cnekmpbi.
Tloznowenue u ucnyckanue ceema amomamiu.

CocraB aTOMHOTO Si7pa. 3aps0060e u Maccogoe Yucid.

Hoepuvie cunvl. Onepeus ceazu amomuuix s0ep. PannoakTuBHOCTh. Anbda-, Oera- u
ramMMa-usinydenus. Ilepuoo nonypacnaoa. Memoowi pecucmpayuu A0epHbIX U3TYUEHU.

Snepuble peakuuu. [enenue u cunmes adep. Mcmounuxu suepeuu Coanya u 36e30.
Hoepnas snepeemuxa. [lozumempusa. Bausnue paouoakmuervlx usny4eHull Ha Jcugvle OpeaHusmbi.
Dkonoeuueckue npobremol pabomul AMOMHBIX INEKMPOCMAHYUILL.

Hemoncmpayuu:

Monens onbita Pesepdopna.

Habmonenue Tpekos yactuil B kamepe BuibcoHa.

Y CTpoiCTBO U IEHCTBHE CUETYNKA HOHU3UPYIOMIUX YACTHIL.

Jlabopamopuvie pabomot u onvimeul (Kypcueom) :

1. HabmiofeHre CIUIOMIHOTO U IMHEHYATBIX CIIEKTPOB M3JIyUEHHS.

2. M3MepeHne ecTeCTBEHHOTO PaliOaKTUBHOTO (POHA JO3HMMETPOM.

3. W3yuenue neneHus sapa aToma ypaHa 1o ¢gororpaduu TpeKos

4. H3yuenue mpexos 3apsajiceHHblx yacmuy no 20mosuim ghomoepaghuam

Pazgen 5.Ctpoenue u 3Bosonus Beenennoii (54 mo paboueii nporpamme, 6 4acoB 1o
aBTOPCKOM mporpamme, o0bearnHeHbI TeMbI: «IlmaneTs» u «Masbie Tena)



CocraB, CTpO€HHE M MPOUCXOXKACHUE COJIHEUHOW cuctembl. [lmaHeTsl W Mambie Tena
Conneunoit cucremsl. CrpoeHue, uznydeHue M sBomonuss ConHua u 3Be3d. CrpoeHHe U

3BOIIOIHA BeenenHoit.

Pe3eps - 6 yacoB

I11. TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA YACOB,

OTBO/IUMbBIX HA U3YUYEHUE KAXKJION TEMbI

7 kiacce
(68 gacos, 2 yaca B HEJIEIIO)

Ne Tewma paszzgena nporpaMmsbl KomnuectBo
TEMBI 4acoB
1 Baenenue. 4
2 [lepBoHayabHBIEC CBEIEHUS] O CTPOSHUH BEIIECTBA 6
3 BsanmopeiicTBue Tein 19
4 JlaBnenue TBEPABIX TEII, KUIKOCTEH U Ta30B 17
5) PabGoTa 1 MomHOCTE. DHEpTUst 11
6 Crpoenue u 3Bosonus Beenennoit 5
7 Peseps 6
NTOI'O 68
8 knacc
(68 vacoB, 2 yaca B HEZIEIIO)
Ne Tema paznena nporpaMMel KonnyectBo
TEMBI 9acoB
1 TenoBble sIBIICHUS 21
2 DNEeKTpUYECKHEe U MarHUTHBIE SIBJICHUS 29
3 DJeKTpOMarHuTHbIE KOJICOaHUs! ¥ BOJIHBI 12
4 Pesepn 6
NTOTI'O 68
9 knacc
(68 uacos, 2 yaca B HEJIEIIO)
Ne Tewma paszgena nporpaMMbl KomnuectBo
TEMBI 4acoB
1 MexaHndecKue TBJICHHS 28
2 DNEKTPUYECKUE U MATHUTHBIE SBJICHUS 10
3 DJIEeKTPOMAarHUTHBIC KOJICOAHUS ¥ BOJHEI 8
4 KBaHTOBBIC sIBIEHUS 11
5 Crtpoenue u 3Bomtonus Beenennon 5
6 Peseps 6
NTOTI'O 68

IIpumepHblie BUABI AesiTeIbHOCTH 00ydaromuxcs ¢ 3I1P, o0yc/ioBieHHbIE 0CO0BIMU
o0pa3oBaTe/IbHBIMM NOTPEOHOCTSIMHU M 00ecNeYUBAIOIIME OCMbICIEHHOE 0CBOEHUE

co/iep:KaHuM 00pa3oBaHus 1Mo npeaMery «Dusnka»




[IpumepHas TemaTudeckass ¥ TEPMHUHOJIOTHYECKasl JIKCHKAa 10 Kypcy ¢usuku coorBerctByer OOII
000. Cogpepxxanue BUAOB AedrenbHOcTH oOyuarommxcs ¢ 3I1P Ha ypokax (HU3MKH ONMpenensercs ux
0CcoObIMH OOpa3oBaTeIbHBIMU MOTpeOHOCTSIMU. [loMumo mmupoko ucnonb3dyemeix B OOIT OO0 o6mux
JUISL BCEX O0YYaOIUXCsl BUIOB JIEATEIBHOCTH CIEAYeT YCHIUTh BUJBI IEATEIbHOCTH, CIICIIU(PUIHBIC IS
JTAHHOW KaTeropuu naereil, oOecredyrBarolIMe OCMBICIIEHHOE OCBOCHHE COAepkaHHs 00pa3oBaHUS 110
IpEeIMETy: YCUJIEHUE MPEAMETHO-NPAKTUYECKON JEATEIIBHOCTH C aKTUBU3ALKEH CEHCOPHBIX CHUCTEM;
OCBOEHHE MaTepHalla ¢ OMOpON Ha alrOPUTM; «IIOUIArOBOCTH» B M3YUYEHHHM MaTepuaia; UCIOJIb30BaHUE
JIOTIOJTHUTETILHON BU3YaJIbHON OMOPHI (CXEeMBbI, 1a0JI0HBI, OTIOPHBIEC TAOIHIIBI); PEUEBOM OTUET O MpoIecce
U pe3ynpTaTe JACSITeNbHOCTH; BBIMOJIHEHUE CIEHUATIbHBIX 3aJaHui, O0ECHeunBaOIIUX KOPPEKILHUIO
peryisiuuy yueOHO-1103HaBaTENbHOMN AESITEIbHOCTH U KOHTPOJIb COOCTBEHHOI'O PE3YJIbTara.

s oOyuatonuxcs ¢ 3I1P cymiecTBeHHBIM SBISIOTCS MPUEMBI pPa0OTHI € JIGKCUYECKUM MaTEepHAalIOM 10
npeamery. IlpoBoauTcs crneuuanbHas paboTa MO BBEACHMIO B AKTUBHBIA CIIOBAaph OOYYAOLIMXCS
COOTBETCTBYIOIIEH TEPMUHONIOTUU. V3yyaemble TEpMUHBI BBOSTCS Ha TOJUCEHCOPHOM OCHOBE,
oOs3aTenpHa BHU3yalbHas MOJJIEPXKKA, aIrOPUTMbl pabOThI C ONPEIEIIEHUEM, OIOPHBIE CXEMbI IS
aKTyalu3aluyd TEPMUHOJIOTUH.

B cBs3u ¢ ocoObiMu 0OpazoBarenbHbIMU TOTpeOHOCTSIME OoOyuaromuxcs ¢ 3I1P, mpu miaHupoBaHUH
paboThl yUEHHKA Ha YPOKE CleAyeT NPUIEPKUBATHCS CIEAYIOIIUX MOMEHTOB!

1. [Ipu onpoce HEOOXOAUMO: JaBaTh AITOPUTM OTBETA; pa3pelaTh MOJIb30BAaThCS MJIAHOM, COCTABIEHHBIM
IIPU [IOATOTOBKE JOMAIIIHET 0 3aJ]aHusl; 1aBaTh OOJIbIIe BpEMEHU FOTOBUTHCS K OTBETY Y IOCKH; pa3peliaTh
JIeNIaTh MpeBapUTeNbHbIC 3aUCH, TTOJ30BATHCS HATJISIAIHBIMU TOCOOHSIMH.

2. [1o BO3MOXKHOCTH 3aJ1aBaTh 00OYUYaOLIMMCS HAaBOAAIIUE U YTOUHSIOLIUE BOIIPOCHI, KOTOPbIE IOMOTYT UM
MOCIIEI0BATENbHO U3JI0KUTh MaTepHUall.

3. CucremMaTuyeckd TPOBEpSITh YCBOEGHHUE MaTepuana MO TeMaM YpPOKOB, /s CBOEBPEMEHHOIO
0OHapy>XeHHS TPOOEIIOB B MPOIIEAIIEM MaTepHae.

4. B mnpouecce u3y4eHHMs HOBOIO MaTepuala BHUMaHHE OOydaroumMxcsi oOpaliaercss Ha HaubOosee
CIIOKHBIE pa3zensl u3ydyaeMoil TeMbl. HeoOxommmo wamie oOpamateCss K HHUM € BOIpPOCamH,
BBICHSIOUIMMH TIOHUMaHHE Y4eOHOro Marepuasa, CTUMYJIMPOBAaTh BONPOCHI TNPH 3aTPyAHEHUSX B
YCBOECHHUH HOBOT'O MarepHala.



Ilpunosxcenue

MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUE OBPA30OBATEJIBHOI'O
[MPOLECCA
1.1. OBOPYJIOBAHUE OBIIET'O HASHAYEHUSA
1) AMIIEPMETPBI IABOPATOPHBIE

a) AmmepMerp ¢ mpeaenoM uaMepeHus 2 A u neHou aenenus 0,1

A/nen; 6) AMmepMmerp ¢ TpenenoM wu3MepeHus 1 A um 1eHOU

nexenunsa 0,02 A/nen.

2) BOJIbTMETP JIABOPATOPHbIN
[TocTostHHBIN TOK, TIpeaen usMmepenus 6 A, nena nenenus 0,2 B.
3) MUWUIMAMIIEPMETP ITIOCTOAHHOI'O TOKA C HVJIEM B
HEHTPEIIKAJIBI 5 - 0 - 5 MA unu 50 - 0 - 50 MA.
4) BECBI PBIYAXHBIE JTIABOPATOPHBIE C HABOPOM I'Pb:
100 r (1 wrt.), 50 r (1 mr.), 20 r (2 wrt.), 10 r (L wrr.), 5S¢ (1 mr.), 2 © (2 mt.), 1 r (1 mT.),
500 mr (1 wrt.), 200 Mmr (2 mrt.), 100 mr (1 mrt.), 50 mr (1 mt.), 20 mr (2 wrT.), 10 mr (1 wr.).
5) JUHAMOMETPbBI IABOPATOPHBIE

a) Junamomerp ¢ npeneiom usmepenus 4 H (5 H) u uenoit nenenus 0,1

H/nen6) Jdunamometp ¢ mpenenoM usmepenus 1 H u ueHoil nenenus

0,02 H/nen MEPHBIM IIWINHAP C HOMHUHAJIBHON

BMECTUMOCTBIO 250 MJI

6) HABOP MHCTPYMEHTOB
CocraB:pynerka MeTalinyeckas JUIMHON 2 M; TpaHCHOPTHp; JnHelka crainbHas 200 MM;
IITAHTSHITUPKYJTb.
7) CUCTEMA DJIEKTPOCHABXEHHMA PABOYEI'O MECTA YUEHUKA:
7.1)  HcTroyHWK NEpEeMEHHOTO0 W TMOCTOSHHOTO HampsbkeHust S - He Oonee 5,5 B, r «
1 Owm,BxonHOE Hanpspkenue 42 B.
7.2)  Ulut cucremsl atekrpocHadxkerust MomHOCThio 400 B1-1200 Bt B 3aBHCHMOCTH
OTYHCIa 1a00PaTOPHBIX CTOJIOB
1.2. TEMATUYECKHWNE KOMIUIEKTbI

KOMIUIEKT JIABOPATOPHBI  «MEXAHHKA»
KOMIUIEKT 110 MOJIEKVJIIPHOM ®W3UKE
KOMIUIEKT JIABOPATOPHBIN
«QJIEKTPOAUHAMUKA » KOMIUIEKT
JIABOPATOPHBIN «OTITUKA»

JEMOHCTPAIIMOHHBIN KOMILTEKC KABUHETA ®U3UKHN
OBOPYJIOBAHUME PABOYEHN 30HBI YUUTEJIA

1. KOMIUIEKT SJIEKTPOCHABXEHUMSA KABMHETA ®M3UKNU

Kommiexkt  mpenHasHaueH I8 OCYLIECTBJIIEHHUS  CHUCTEMbl  3JIEKTPOCHAOKEHUs
J€MOHCTPAlMOHHOTO M JTaOOpaTOpPHOrO CTONOB KabOuHera ¢u3uku. OCHOBHOH 3IIEMEHT
KOMIUTEKTa 3JieKTpocHa0kenus - umt [D111-1200 (momuocTs 1200 BT), BRItOUatonuii B ceos:
TpY TOHWXAIOUMX TpaHchopMmaropa, YCTPOMCTBO  3alUTHOTO  OTKJIIOYEHMs, YEThIpe
aBTOMATUYECKUX BBIKIItOUaTeNs (MPEeJOXPaHUTEIN) U OJIHY OOIIYI0 COEAUHUTENbHYIO KOJIOJAKY C
3aKUMaMu JJI1 TIOJKJIIOYEHMS] BXOAHBIX M BBIXOJHBIX MOHTaXHBIX NpoBoJoB. Ha mepennen
MaHEeJIU YCTAHOBJIEHbl OOLIMI BBIKIIOYATENb CETH, TPU BBIKJIIOYATENS] MEPBUYHBIX OOMOTOK
TpaHchopMaTopoB U 3aMOK. Kak/iplii BBIKIIIOYATE b CHA0KEH CBOMM CBETOBBIM MHIMKATOPOM.

MaxkcuManbHbli TOK Harpy3ku Ha JuHuu 220 B - 10 A, a Ha Kax10i U3 YEThIpEX JIMHUN
42 B - 9,5 A. B xabunere pu3UKu ¢ yMEHBIIICHHBIM KOJIMYECTBOM CTOJIOB MOXKET MCITOJIH30BATHCS
mutT MotHocTeio 400 BT.

2. TOCKA KJIACCHASI HACTEHHAS C METAJUIMYECKUM ITOKPBITUEM

B kaOunere QU3MKU PEKOMEHIYEeTCS YCTaHABIMBATH TPEXCTBOPYATYIO KIJIACCHYIO TOCKY
CO CTalbHbIM NOKpbITHEM wupuHON 100 cM. J[nmmHa neHTpasnbHOro mojotHa - 150 cm, minHa




ctBOpok - 75 cm. Jlocka cootBerctByer ['OCTy 20064-86 «J/locku kiaccHbie. OOmue
TexHuueckue TpeboBaHus». KpoMe cBoeli OCHOBHOW (YHKIIMHM, KJIacCHas JOCKa C
METAJUIMYECKHUM  TIOKPBITUEM  IpelHa3Ha4YeHa JUIS  PACIIOJIOKEHHUS 3JEMEHTOB  Habopa
«Mexannka», Habopa «l'eomeTpuyeckass ONTHKa» NpU COOpPKE ONTHYECKUX CXeM, Habopa
«OnexTpudecTBo-1», cOOpKH YCTaHOBOK NpPU M3YyYCHHUU PAaBHOBECHUS TPU

paboTe ¢ HAOOpOM MO CTaTHKE, Pa3BEIIMBAHUSA TAOMUIl MO (PU3UKE C UCIOIH30BAHUEM MAaTrHUTHBIX
JepKaTesnen.
3. KOMIIBIOTEP HA PABOYEM MECTE YUUTEJIA
4, UTHTEPAKTUBHBIM KOMIUIEKT B COCTABE: HWHTEPAKTHUBHASA
JOCKA C DJEKTPOMATHUTHBIM TIPUHIIUIIOM JEMCTBUS,
MVYJIbTUMEIANAIIPOEKTOP

WHTepakTHBHBIN KOMIUIEKT B KaOuHeTe (U3MKH, KpOMe OOLICTIPHUHITOTO NPUMEHEHHS,
UCHOJIb3YyeTCsl JUIsl YIPaBICHUs JEeMOHCTPAllMOHHBIMH YCTAHOBKAMHM B MHTEPAKTUBHOM PEXHME.
Kpome Toro, ¢ ero momompi0 yao0OHO HCIHOJIB30BATH KOMIBIOTEPHBIH SMYISTOP HAYYIHOTO
KaJIbKYJIATOpa IpU 00paboTKe pe3ynbTaTOB KOJIUYECTBEHHBIX SKCIIEPUMEHTOB.

WHTepakTHBHAs AOCKA C 3JEKTPOMArHUTHBIM IMPUHIUIIOM JIEHCTBUS [103BOJISIET HA YPOKax
UCMOJIb30BaTh U TPAJULMOHHBIC YEPTE)KHbIE HHCTPYMEHTHI (JIMHEWKa, TPAaHCIIOPTUP, YTOJbHUK U
Ip.) 7S pa3InyHbIX TOCTPOEHUH.

5. IIOPTPETHI BBIJIAIOIIUXCA ®U3NUKOB

6. TABJIMLIA «MEXAYHAPOJHAS CUCTEMA EAMHUALL»

7. TABJIMLA «IKAJIA DJIEKTPOMATHUTHBIX BOJIH»

8. KOMIIJIEKTBI TEMATUYECKUX TABJIMI] HA BYMAXHOW OCHOBE

JIMBO HMHTEPAKTUBHBIE  JEMOHCTPALIMOHHOE  OBOPY/JIOBAHUE
OBILIEI'O HABHAYEHU A

9. TEHEPATOP 3BYKOBOM YACTOTBI

I'enepaTtop nmpeaHasHaueH AJs MOJYYEHHUS! BBIXOJHOTO TapMOHUYECKOIO HANpPSDKEHUs, a
TaKkXKe HerapMOHMYECKHX HANpPsHKEHUH TPEYroJIbHOM, MPsIMOYrojdbHON (OpM U MPsIMOYTOJIbHOMN
(OpMBbI MOJOKUTEIBHOMN NOJIIPHOCTH. [ eHepaTop MOKET Takke paboTaTh B peXXUME METPOHOMA.
Hcnonb3yercss Mpu H3y4eHUM MEXaHWYECKMX KojeOaHui, akycTuku. I['eHepatop umeer
BCTPOEHHBIN TUHAMUK U IUPPOBOM NHIUKATOP YACTOTHI.

10. BJIOK [TIUTAHWUS 24 B, PET'VJIMPYEMBII1

brnox nmnuTaHus npenHa3HayeH JUIA  MOJYYEHHS [EPEMEHHOIO0 U IOCTOSIHHOTO
(MyNIbCUPYIOIEro) HANpPsLKEHUH, peryiaupyeMslx B npeaenax ot 0 1o 24730 B. MakcumanbHbli
TOoK Harpysku 6710 A. Wcnonb3yercs npu NpoBEIEHUU AEMOHCTPALUN MO 3JEKTPOJUHAMUKE, a
TaKXe [0 JPYyTruM pasjenam Kypca (PU3HKH.

11. BBICOKOBOJIbTHBIM UCTOYHUK PEI'YJIMPYEMOI'O HAIIPSIX)KEHWS 0..30
KB (ABYIIOJIAPHBIN). VcTOYHNK HMCIONB3yeTcs MPH IOCTAHOBKE TaKMX JEMOHCTpALMii, B
KOTOPBIX HEOOXOMMO BBICOKOE HAMpsDKEHHE, peryinupyeMoe B mpeaenax ot 0 go 30 kB.

12. AKBAPUYM JIEMOHCTPAITMOHHBIN

AKBapuyM HCIOJIb3YeTCSl NMpU MPOBEACHUU AEMOHCTPALUNA MO M3MEPEHUIO JaBJICHUS
BHYTPH JKUIKOCTH, I10 UCCIEAOBAHNIO YCIOBUM IJIABaHUS TEJ, U3MEPEHUIO apXUMETOBOM CHIIBI U
7p.

13. TPY3 HABOPHBII HA 1 KT

[IpennazHaueH JUisi MPOBEIEHUS IEMOHCTPAL[MOHHBIX OIBITOB: CHJIA TSDKECTH; BEC Telna;
CHJIa YIIPYTOCTH; 3aBUCUMOCTbH Je(hopMaIiul OT CHIIbI; CIIOKEHUE CHJI, AEUCTBYIOLINX HA TEJIO MO
OJTHOM TpsAMOHN; CHJIa TpPEHHUS; TMPOSIBICHUE WHEPLUMUU; INPUMEHEHHE IpaBUIa MOMEHTOB;
NPY>KUHHBIA MasTHUK.

14. TAPEJIKA BAKYYMHAS

Tapenka mnpenHa3HaueHa [UIs JIEMOHCTPAllMM OINBITOB B 3aMKHYTOM oOObeMe ¢
pa3pex’EeHHbIM BO3/lyXOM U MPUMEHSETCS B CIEAYIOIINX JAEMOHCTPALUAX: pa3ayBaHHe PE3UHOBOMN
KaMephbl 1O/ KOJIOKOJIOM; pacpoCTpaHEeHUe 3BYKOBBIX BOJIH; YCTPOIMCTBO U JeiCTBHE OapoMeTpa-
aHepouza u Jip.

15. HACOC BAKYYMHBIM



Hacoc mpennaznaueH st pa3peXeHUs U CKaTusl BO3JyXa B 3aMKHYTBIX COCYAaX Pa3sHBIX
(dbopM TIpH MPOBENCHUU PsAlla JEMOHCTPAIIMOHHBIX OMBITOB O Pa3HBIM TEMaM IIKOJIHHOTO Kypca
bu3uKKM: pa3gyBaHUE PE3UHOBOW Kamephbl MOJ KOJOKOJIOM; cujla aTMoc(hepHOro [aBiCHUS;
[IaJICHUE TN B pa3peKEHHOM BO3/1YyX€; paCpOCTPAHEHUE 3BYKOBBIX BOJIH U JIp.

16. IITATHUB JJEMOHCTPAILIMOHHBIM GU3NYECKUIA

[IratuB mnpeaHasHaueH [uisi COOPKU JE€MOHCTPALIMOHHBIX

ycrarosok. U3MEPUTEJIbHBI KOMITJIEKC KABMHETA

OU3UKU

17. BAPOMETP-AHEPOU L

Bbapomerp-anepoui npenHa3HaueH Ui M3y4EHHUS MPHUHIIMIIA U3MEPEHUs aTMOC(EpHOTo
JaBJICHUs ¥ HAOIIOIEHUS 32 U3MEHEHUSIMU aTMOC(EpPHOTO AaBICHHS.

18. ITMHAMOMETPbI JEMOHCTPALIMOHHBIE (ITAPA) C
[MTPUHAJUJIEXKHOCTSAMMUM [unamomeTpsl mpeaHa3HAYEHbl JJIsI U3MEPEHUS CHUJIbl MpPU
MIPOBEJICHUHU JI€MOHCTPALIMOHHBIX

OTBITOB MO MexaHuke. B cocraB Habopa BXOASAT /1Ba TUHAMOMETPA B KPYIJIBIX METAJUIMYECKUX
KOpIycax M CJIEIYIOIIUE MPUHAJICKHOCTH K HUM: MOJIETh JBYTaBPOBOM OAJIKM C JCICHHUSIMHU U
IBYMsI TIEPEABIKHBIMU KPIOYKAMU, JIBa ChEMHBIX KPYIJIBIX CTOJMKA, ABA ChEMHBIX OJIOKa U JIBE
TpPEXTPaHHBIE OTIOPHBIC TPU3MBI.

19. MAHOMETP JXUJKOCTHBIM OTKPBITBIA JIEMOHCTPAIIMOHHBIN
MaHoMmeTp mnpeaHa3HaueH JUisl IEMOHCTPAIlMM YCTPOWCTBA M MPHUHIUIIA JCHCTBUS OTKPBITOTO
KMIKOCTHOTO MaHOMETpa, a Takke a1 u3Mepenus ngasiaenuid go 0,004 MIla (400 mm
BOJISTHOTO CTOJI0Q) BBINIE WHIKE aTMOC(HEPHOTO JTABJICHHS.

JAEMOHCTPAIIMOHHOE OBOPYJIOBAHHUE 11O MEXAHUKE

YHUBEPCAJIbHBIE TEMATUYECKHWE HABOPBI

20. HABOP JIEMOHCTPAITMOHHBIN «MEXAHUKA»

Ha6op «Mexanuka» npeaHa3HaueH sl TPOBEICHUS JEMOHCTPAIMOHHBIX SKCIIEPUMEHTOB
MpU U3YYCHUH KUHEMAaTUKH W JMHAMUKH MOCTYNATEeNbHOTO JIBMXKEHUS, CHUJIBI TPEHHUs, 3aKOHOB
COXpaHEHHUs, MEXaHUYECKUX KoyieOaHui. PaboTaer ¢ KOMIBIOTEPHBIM U3MEPUTETHHBIM OJIOKOM
WJIU C IEMOHCTPALMOHHBIM CEKYH/IOMEPOM.

[Ipn wucmoNb30BaHUM KOMIBIOTEPHOH HM3MEPHUTEIBHOM CHUCTEMBI HA0Op MO3BOJISIET
MPOBECTH  CJIENYIONIME JEMOHCTPAIIMOHHBIE JKCIIEPUMEHTHI: PABHOMEPHOE JBWIKEHUE,
HEpPaBHOMEPHOE JIBM)KEHHE, IOHATHUE CPEJHEH CKOPOCTH, ONPENEICeHUE MTHOBEHHON CKOpPOCTH,
oTpe/ieJIeHUe YCKOPEHHUs MPU PABHOYCKOPEHHOM JIBI)KCHHH, U3yY€HHE 3aBUCUMOCTH CKOPOCTH
OT BpPEMEHM TIIpU PABHOYCKOPEHHOM JBWXEHWUHU, NyTh, MPONJACHHBIA TEJIOM IpHU
PaBHOYCKOPEHHOM JIBMKEHHH C HYJIEBOM HAYAJIIBHOW CKOPOCTHIO, MyTh, MPOUAEHHBIA CUCTEMOM
CBA3aHHBIX HUTBHIO T MPU PABHOYCKOPEHHOM JBUKEHHUM C HYJIEBOM HAyadbHON CKOPOCTHIO,
ompe/ielieHue YCKOPEHUs CBOOOHOTO TMaJIeHUs, TPOSBICHUE WHEPIIUH, 3aBUCUMOCTD YCKOPESHUS
OT BEJIMYMHBI JEHCTBYIOLIEH Ha TEJIO CHJIBI U OT €r0 MAacCChl, IBU)KEHUE CUCTEMBI TEJI B MOJI€ CHUJIbI
TSDKECTH, JBMIKEHHUE TeJla M0 HAKJIOHHOM TJIOCKOCTH 0€3 TPeHHs, IBIKEHHE Teja M0 HAKJIOHHOM
IJIOCKOCTH C TPEHHUEM, HEYNPYyroe COyAapeHHE Tel, ABUKEHUE CHCTEMbl T€l C HYJIEBBIM
3HAYEHHEM WMIYJbCa, CTOJKHOBEHHE TEI Pa3IMYHOM MacChl, YNPYTHHl yaap, COXpaHECHHE
MEXaHHYECKON SHEPTUHU B TIOJIE CUITBI TSKECTUY, IEPUO]] KOJIeOaHUI HUTSHOTO MasSTHHKA.

21. MOJEJIb CUCTEMBI OTCYETA (HABOP JUIA JEMOHCTPAILIN
OTHOCUTEJIbHOCTUABWXEHN )

HaGop mo3BoinsieT mpoBecTH CIeAYIOINe AEMOHCTpPAIlMU: CUCTEMA OTCYETa, TPACKTOPHS,
MyTh, MEpPEMEUIEHUE, TMPOEKIMH BEKTOpa IEPEMELIECHUs; WUIIOCTPALMS OTHOCUTEIbHOCTH
KOOpJMHAT TOYKH, MPOEKIMIA BEKTOpa MepeMelleHus], THBAPUAHTHOCTH MOJYJIA MEepeMEeIeHUs B
JIBYX pa3HBIX, HO HEMOJABUKHBIX OTHOCUTENIBHO APYT JIpyra CUCTEMaX OTCYETa; OTHOCUTEIbHOCTh
MepeMelIeHs, TPACKTOPUN U TYTH; TEOpeMa CIIOKEHUS MEepeMEIICHHM; TeopemMa CIOKEHUs
MepeMenieH: MOJCIUPOBAHUE ABUKEHUS JIOJKHU TMOJ HPSIMBIM YIJIOM K BEKTOPY CKOPOCTH;
TeopeMa CJIOXKEHHUS IepeMelleHuli, HaOmoaeHrne CBOOOJHOIO MajeHHsl Tejla B TMOJBUKHON
CUCTeMEe OTcYeTa; HaOIIoJeHHe CBOOOAHOTO MaJeHUs Tela B HEMOABM)KHON CHCTEME OTcueTa



OTHOCUTCIBHO HOHBH)KHOﬁ; Ha6J'IIO,Z[eHI/IC JABHOKCHHUA TCJIa, 6p0H_ICHHOFO TOpU30HTAJIBHO, B
HCHO,Z[BI/DKHOI\/JI CHUCTEMEC OTCUCTA, HaGJIIOl[eHI/Ie JABMOKXCHUA TCIIAa, 6p0H_IeHHOFO rOpHSOHTaHLHO, B
PaBHOMCPHO HBHX(ymeﬁCH CHUCTEME OTCUCTA, BBaHMOHCfICTBI/IC TSI B HeHOI[BHX(HOfI CUCTCMC
OTCUYCTa, 3aKOH COXpaHeHI/IH I/IMHyﬂbca; HC3aBUCHUMOCTH IIefICTBPISI CHII, B3aHMOIIeI>’ICTBI/I€ TCJI B
HOHBHH(HOﬁ CUCTEME OTCUCTA, MHBAPHMAHTHOCTh 3aKOHA COXPAaHCHUS UMITYJIbCa B HHCpHH&J’IBHOﬁ
CUCTEMC OTCYECTA.

OT/AEJIbHBIE [TPUBOPLI

22. BEJIEPKO APXUMEJIA

HpI/I60p npe€aHasHaucH IJI1 ACMOHCTpalun ﬂeﬁCTBHH KHUIKOCTH Ha IIOI'PY>KEHHOC B HEC
TCJIIO U I/I3MepeHI/IH BBITaJIKI/IBaIOIJ_[eﬁ CUJIBI.

23. KAMEPTOHBI HA PE3OHUPYIOIIUX SIUKAX C MOJIOTOUYKOM

KaMepTOHBI HpeI[Ha?;Ha‘ICHBI JJIA I[eMOHCTpaI_[I/II/I 3ByKOBBIX KOHC6aHI/II>’I 1 BOJIH - OIIBITHI C
HCTOYHUKAMH 3BYKaA, Ha6J'IIO,I[eHI/Ie OAHOTOHAJIBHOI'O 3BYKa, AICMOHCTpAlHA 3BYKOBOI'O p€30HaHCa
nu I[p. B KOMIIJICKT BXOOAT JIBa OJIWMHAKOBBIX KaMepTOHa Ha peSOHI/Ip}IIOHH/IX AUKaxXx ©“"
pGSHHOBBIﬁ MOJIOTOYCK.

24. HABOP TEJI PABHOI MACCBI 1 OFBEMA

Ha60p npeaHasHadCH IJIsI CPaBHCHUS O6’LCMOB TCI O,HPIHaKOBOﬁ MacCChbl, U3I'OTOBJICHHBIX
13 pa3sHbIX MaTEPUAIIOB, U ONPEIEICHUSA UX IUNIOTHOCTEH.

25. TIPUBOP JJIS1 JEMOHCTPALIUU JABJIEHUS B )KUJIKOCTU

[Tpubop npenHazHaueH A7 U3YYECHUS JACHCTBHS KUAKOCTH Ha TOTPYKEHHOE B HEE TEJO.
Hcnonp3yercst B IEMOHCTPALUSAX: 3aBUCHMOCTD JIABJICHHSI JKUJIKOCTU OT TIYOWHBI MOTPYKECHUS;
3aBHCUMOCTh JaBJICHUS XKUJIKOCTH OT €€ IJIOTHOCTH; HE3aBUCHUMOCTh JABIICHHWS Ha IaHHOM
rIIyOMHE OT OPUEHTAIINH JaTYMKa JaBJICHUSI.

26. IIPUBOP JJIAA AEMOHCTPALIMM ATMOCOEPHOI'O JABJIEHUA

[Tpubop npeaHazHaueH Ui JEMOHCTPAIMU aTMOC(HEPHOTO JaBICHUS U MOJCIUPYET OIBIT
¢ Marae0yprcKuMuy MOJTyIapUsIMH.

27. TIPU3MA HAKJIOHAOIAACA C OTBECOM

[Tpu3ma mpeaHa3HayeHa sl IEMOHCTPAIMH YCIOBHS YCTOWYMBOCTH TeEJa, WMEIOIIETO
IUIOINAb OIMOpBl, M TMO3BOJSET MPOWUIIOCTPUPOBATh 3aBUCHUMOCTb YCTOHYHMBOCTH Te€l OT
TUTOIIA M OTIOPHI HITOJIOKEHUS IEHTPA TSHKECTH.

28. PBIYAT JIEMOHCTPAILIMOHHBIN

[Tpubop mpemHa3sHaueH sl JEMOHCTpAIMM YCTPOWCTBA pblYara M YCJIOBHS €0
pPaBHOBECHS U NMPHUMEHSETCS B CIECIYIOIUX JEMOHCTPALUAX: YCTPOMCTBO M MPUHIUN ACHCTBUS
PBIYKHBIX BECOB; PABHOBECHE CWJI HA phlYare; MOMEHT M IIJIEUO CHJIBI; PaBEHCTBO pabOT Ha
pblyare u jp.

29 COCYJbI COOBIIAIOIINECA

[Tpubop mpenHa3zHaueH Ui AEMOHCTPALMU OJWHAKOBOTO YPOBHS OJHOPOIHON KHUKOCTH
B COOOIIAIOIIMXCS MeXAy co00ol cocynax pa3sHOW (GopMbl U TMPUMEHSIETCS B CIEAYIOUIUX
JEMOHCTPALUAX: 3aKOH COOOIIAIOIINXCS COCYJOB, 3allOJIHEHHBIX OJHOPOJHONW JKUAKOCTHIO;
HEM3MEHHOCTh YPOBHS JKUIKOCTH MPH HAKIIOHE COOOIMAIOMIMXCS COCYIOB (OJHOTO M3 HUX WU
BCEX).

30 TPUBOMETP JEMOHCTPAIIMOHHBIN

Tpubomerp npenHazHaueH JUIsl JEMOHCTpAlMK 3aKOHOB TPEHMS U NPOBEICHHUS OIBITOB,
TPeOYIONMX HAKIOHHYIO TUIOCKOCTh: TPEHHE IOKOS M CKOJIBKCHUS; CPaBHEHHE CHIIBI TPEHUS
KayeHUs C CHJIOM TPEHUS CKOJIBKEHMS; 3aBUCUMOCTb CHJIBI TPEHHUS OT COCTOSIHUS TPYIIMXCS
MOBEPXHOCTEH W CHJIBI IABJICHUS; MOTEHIMAJIbHAs SHEPTHs TOMHATOTO Tena; padoTa CWi Ha
HAKJIOHHOH IIOCKOCTH;K03()(PUIIMEHT MMOIE3HOT0 JeHCTBUS M €0 3aBUCUMOCTD OT CUJIBI TPEHHS U
HAKJIOHA TFIOCKOCTH U JIP.

31. HABOP JIUIAA UCCIIEJOBAHNS PABHOMEPHOI'O JIBUXKEHU .

HaGop mo3BoiseT wnccienoBaTh NPHU3HAKM DPABHOMEPHOTO [BIDKCHHS, CPAaBHUTH U
U3MEPUTHCKOPOCTHU JABYX PABHOMEPHO JBMXKYILIUXCS Tell.

32. MPUBOP JII UCCIEJOBAHHNA PABHOYCKOPEHHOI'O JIBMKEHUA
(KEJIOBI' AJIMJIEST)



ITpuGop mO3BOISAET NPOJEMOHCTPUPOBATH MPU3HAKM PABHOYCKOPEHHOTO JBMXKEHUS,
U3MEPUTh YCKOPEHUE ABUKECHMUSL.

33 HABOP ITOJIBWXXHbBIX 1 HEITOJIBUXXHbBIX BJIOKOB

HaGop npeanasnayen i MCClIeIOBaHUS YCIOBUN PaBHOBECHUS CHUJI IPH HCIIOJIb30BaHUH
OJIOKOB, M3MepeHus Kod(duuueHTa MoJIe3HOro AEHUCTBHS NPOCTBIX MEXAaHU3MOB, B COCTaB
KOTOPBIX BXOJIST MOJIBUYKHBIE U HETIOJIBUKHBIE OJIOKH.

34. AP ITACKAJIA

[Tpubop mnpenHazHauyeH A JIEMOHCTpPAIMH IEpeJadd MPOU3BOJUMOIO Ha KHUIKOCTb
JIaBJICHHs] B3aMKHYTOM COCYZI€ BO BCE CTOPOHBI OJIMHAKOBO, a TAK)KE JIJIsl IEMOHCTPALUH MOAbeMa
AKHJIKOCTH IIOJ] IeICTBUEM aTMOC(EPHOI0 1aBICHHUS.

35. TPYBKA BAKYYMHA#

[Tpubop mnpenHasHaueH A OEMOHCTpAlMM (U3NUYECKUX SBJICHUH, MPOTEKAIOIIUX B
paspexeHHO Bo3ayIHON cpene. Mcnonb3yercs B 1€MOHCTpALUsIX: BIMSHHUE BO3AYLIHON Cpebl
Ha JIBIDKEHHUE Tell MO/ ICHCTBUEM CHJIBI TSKECTH; IEHCTBHE aTMOC(EpPHOro NaBieHus; (OHTaH B
pa3pex’eHHOM BO3JlyX€e; OXJIaX/IEHHE ra3a Ipu ero aguabaTHOM pacHIMPEHUN; KUIIEHUE BOJbI IPU
MIOHM)KEHHOM JIaBJICHUM; BIIMSHHME IIJIOTHOCTH BO3JyXa Ha pAacHpOCTPAHEHHWE B HEM 3BYKa;
BJIMSIHME TUIOTHOCTHU CPeZibl Ha PacIpOCTpaHEHUE 3BYyKa.

36. IIAP JUIA B3BEIIMBAHWA BO3AYXA Ilpubop npenHazHayeH s
JI€MOHCTpallMKB3BEIINBAaHUS BO3IyXa.

37. IIPUBOP JUUIS WIITIOCTPALIMU JENCTBUS 3AKOHOB COXPAHEHMSA
I[MPUCOYIAPEHNH IHAPOB

[TpuGop 1mMo3BOIISET MPOAEMOHCTPUPOBATH JCHCTBHE 3aKOHOB COXPAaHEHHSI MEXaHUYECKOM
SHEPIUHM W UMIYJIbca IMpH YOPYroM yAape U ACHCTBUE 3aKOHA COXPAHEHUS HUMIIYJbca IpU
HEYIIPYTroM yAaape.

38. KAPTE3MAHCKUI BOJOJIAS.

[IpuGop mno3Bonser HaOMIOATH AEWCTBHUE MXUAKOCTH Ha MOTPYKEHHOE B HEE TEJo,
UCCIJIEI0BATh YCIIOBHUS IJIABaHMsI TEJ B )KUJKOCTH.

39. IUWJIMH/IAPHI C OTIIA JAIOIIMM JTHOM

HaGop no3BossieT 1eMOHCTpUPOBATh 3aBUCUMOCTb CHUJIBI IaBJICHUS OT IO/l TTOBEPXHOCTH.

JTEMOHCTPAIIMOHHOE OBOPYJIOBAHHME IO MOJIEKYJISIPHON ®W3HUKE M
TEPMOJUHAMUKE YHUBEPCAJIBHBIE TEMATUYECKHWUE HABOPbBI

40. HABOP JIEMOHCTPAIIMIOHHBIN «TEIJIOBBIE SBJIEHWS»

HaGop mo3Boisier mMpoBECTH  CEAYIOLIME  JEMOHCTPAllMOHHBIE  SKCHEPUMEHTBI:
KOJIMYECTBO TEIJIOTHI U TEIUIOEMKOCTb; TEIJOTa CrOpaHHs TOIUIMBA; TEIUIONPOBOIHOCTD;
nepeaya Teria Mpyu KOHBEKLUHU B Ta3e; Iepeaada Tella IMpU KOHBEKIMH B KUAKOCTH; NEPEHOC
TeIUla U3Ty4eHHEeM; U3MEHEHUS TEMIIEpaTyphl IPH OBICTPOM PACIIUPEHUHU U CKATUU rasa; padbora
CWJIbI TpPEHUS, H3MEHEHHE BHYTPEHHEW »Hepruu npu JedopMaluu Tena; IUIaBIEHUE U
OTBEpACBaHUE TEJ; UCIIAPEHUE BEIIECTBA; 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JaBJICHHUS.

OTIEJIBHBIE ITPUBOPBI

41,  TIPUBOP JIA AEMOHCTPALIUU JUODOY3UU B 'A3AX

[Tpubop npenHazHaueH Uit JeMOHCTpauu AM(y3un B KHUIKOCTIX U ra3ax.

42. TIPUBOP JUIA N3YYEHUA I'A30BbIX 3AKOHOB C

MAHOBAKYYMMETPOM Ilpu6op npenHazHaueH A NPOBEIEHHs JIEMOHCTPAILUH 110

MCCIIETOBAaHHUIO 3aBUCUMOCTH MEXIY
00bEMOM, JaBIICHUEM M TEMIIEpaTypoil JaHHOIN Macchl rasa.

43.  ITPUBOP U AEMOHCTPALIMU TEITVIOITPOBOAHOCTHU

[Tpubop npenHazHaueH s KAYECTBEHHOT'O CPAaBHEHHSI TEIUIONPOBOAHOCTH METAJIIOB.

44. TNWIMHAPBI CBHHIIOBBIE C BHHTOBBIM TIIPECCOM  Iununapsi
IIpeHa3HAYEHBIJIS IEMOHCTPALIMU B3aUMO/IEHCTBUSI aTOMOB CBUHIIA.

45. AP C KOJIBIIOM

[Tpubop mnpeaHa3HayeH [UIsI JEMOHCTPALMU OIBITOB, TOATBEPKIAIOIIUX TEIIOBOE
pacupeHre MeTaUIMYECKUX Tell.

46. KMHEMATHWYECKWE MOJIEJIU TEIUIOBBIX JIBUT' ATEJIEN



Mogenu cnyxaT AJisl AEMOHCTPALlUKM YCTPOMCTBA U NMPUHIIMIA JEHCTBUS YETHIPEXTAKTHOTO
OJTHOIIMJIMHAPOBOTO JIBUTATEIIs BHYTPEHHETO CTOPaHUsI: KapOIOPATOPHOTO U TU3ETBHOTO.
47. TEITJIOITPUEMHHMK
TenonpueMHUK MpeaHa3HAYCH sl OOHAPYKEHUS TEIJIOBOTO M3JIYYEHUS, a TaKXKe IS
CpaBHEHUS TEILJIOBOTO MOIJIOLICHUSI CBETIION U YePHON MOBEPXHOCTSIMHU.
JEMOHCTPALIMOHHOE OBOPYJIOBAHUE 110
SJIEKTPOIIMHAMUKE YHUBEPCAJIBHBIE

TEMATUYECKHWE HABOPbBI

48 HABOP JIS1 UBYYEHHM A 3AKOHOB ITOCTOSHHOI'O TOKA

HaGop mo3BosieT BBINOIHUTH CIEAYIOMINE SKCIICPUMEHTBI: COCTABICHUE JIEKTPUIECKON
LeNu; UW3MEpeHHe CHJIbl TOKa amIepMETPOM; HW3MEPEHHE HANPSHKCHUS BOJIBTMETPOM;
3aBUCHMOCTh CHJIBI TOKa OT HANpsDKEHHS; 3aBUCHUMOCTh CHJIBI TOKAa OT COIPOTHBIICHUS;
U3MepeHue COIIPOTUBIIEHU; YCTPOWCTBO IIEPEMEHHOT O pesucropa (peocrara);
MIOCJIEZIOBATEIbHOE COCIMHEHUE MPOBOJHUKOB; MapajuIeIbHOE COCIUHEHHE IPOBOIHUKOB;
HarpeBaHue MPOBOTHHUKA SJICKTPUIECKUM TOKOM; OIIPEIEIIEHUE MOIIIHOCTH AJIEKTPHUECKOTO TOKA;
JEHCTBHE TIABKOTO MPEJOXPAHUTEIIS.

49. OJIEKTPOMETPBI C IPUHAIVIEXKHOCT AMU

DNeKTpOMETphI NMpEeIHA3HAYEHBI Ul MIPOBEACHUS TaKUX JEMOHCTPALIMOHHBIX ONBITOB IO
JNIEKTPOCTATHUKE, Kak: OOHApyXKEHHE D3JIEKTPHUUYECKUX 3apsa]oB; pacHpeieleHHe 3apsAaoB Ha
MOBEPXHOCTHU NPOBOIHHUKA; ACTUMOCTD JIEKTPUIECKOTO 3apsaa; HIEKTPOCTaTUIECKast MHTyKIIUS.

OTAEJIBHBIE ITPUBOPHI

50 HABOP JIJ151 JEMOHCTPALIMU CIIEKTPOB RJIEKTPMUYECKUX ITOJIEN

HabGop wucmone3yercs B CHEIYIOIUX JKCIEPHUMEHTaX: CBOWCTBA CHIIOBBIX JIMHUH
NEKTPOCTATUYECKOTO TOJS; JIEKTPUUECKOE TOJIe 3apsHKEHHOTO IPOBOJHHKA; SJIEKTPUYECKOEe
MOJIE/IBYX 3apsDKEHHBIX MPOBOJIHUKOB; OJJHOPOAHOE U HEOAHOPOIHOE HIEKTPHUYECKHUE OIS,

51. IMAJIOYKHU U3 CTEKJIA U DBOHUTA

[Tasouku NPUMEHSIOTCA B CIEAYIOIIUX JAEMOHCTPALMAX: 3JEKTPU3aAlMsl PAa3IUUHbIX TE,
B3aMMOJEHCTBHE HA’ICKTPU30BAaHHBIX TEN; JBa pOJa 3apsAAoB; OIpeNeNeHHe 3apsaa
Ha’JICKTPU30BAaHHOT'O Teja; YCTPOUCTBO U IEHCTBHE 3JIEKTPOCKOIIA U 3JIEKTPOMETPA.

52. 3BOHOK DJIEKTPUUYECKHI

3BOHOK II03BOJISIET JE€MOHCTPUPOBATh NpPOCTeHilee NPUMEHEHUE DJIEKTPOMarHuTa B
TEXHUYECKHUX yCTPOUCTBAX.

53. HABOP MAT'HUTOB

Marautbl UCHOJB3YIOTCS MpPHU TMOCTAHOBKE TAaKHUX JAEMOHCTPALMOHHBIX OIBITOB, Kak:
UCCIIE/IOBAHHE MArHUTHOTO TIOJI IOCTOSIHHOTO MAarHuTa; WACHTU(UKAIUS CBOWCTB MarHuTa;
CHEKTPbl MOCTOSHHBIX MAarHWTOB; IBM)KEHHE IMPSAMOro IMPOBOJHUKA U paMKU C TOKOM B
MarHMTHOM II0JI€; MOJIy4YEHHE HHIYKIIMOHHOTO TOKa; JEMOHCTpanus mpasuia JIeHua u ap.

54, CTPEJIKM MATHUTHBIE HA HITATUBAX

Crpenky MarHUTHbIE NpPEJHA3HAYEHbl JJIS JEMOHCTpPAllMM B3aUMOACHCTBHS IOJIIOCOB
MarHuTOB, OPUEHTAIIMM MarHuTa B MAarHUTHOM IIOJie, OMpEENICEHUs] HANpaBiICHHUs MarHUTHOTO
MepUMaHa U JPYTUX OMBITOB MO0 MAarHETU3MYy M 3JEKTpoMarHeTusMmy. KoMmIiekT cocTouT u3 2
MarHMTHBIX CTPEJIOK.

55. IPUBOP [JIAA JAEMOHCTPAIIUM BPAIIEHUA PAMKH C

TOKOM BMAI'HUTHOM I10OJIE

[IpubGop mo3BoNIIET MPOBECTH CIEAYIOUIME JEMOHCTpAIMK: OMNBIT JDpcTefa; MarHUTHOE
I10JI€ MPSMOT0 TOKAa; MarHUTHOE I0JIE pPAMKHM C TOKOM; B3aWMOJEHUCTBHE MApaAJIENbHBIX TOKOB;
JeficTBIe MarHUTHOT'O MOJIsI Ha TOK; MMOBOPOT PaMKH C TOKOM B MarHMUTHOM I10JI€; YCTPOMCTBO U
IIPUHLUII ACUCTBUSA TIE€HEpaTopa IIOCTOSTHHOTO TOKA; YCTPOMCTBO M IPUHLMUII JCHCTBUSA
ANEKTPOABUTaTENS IIOCTOSTHHOTO TOKA; YCTPOUCTBO " IIPUHLIMII JNEeNCTBUSA
ANEKTPOU3MEPUTEIBLHOTO npudopa MarHUTORJIEKTPUUECKON CUCTEMBI; SIBIICHUE
NEKTPOMAarHUTHOW MHIYKIIUH.

56. MAIINHA MATHUTOOSJIEKTPUYECKAS ObPATUMAA

[Ipubop mnpenHasHayeH Uil JEMOHCTpAIlMd YCTPOWCTBA H TPHUHIUINA JCHCTBUSA




IIPOCTEHIIIETO TeHEpaTOpa U JIEKTPOABUIATENs IOCTOSHHOTO M IIEPEMEHHOTIO TOKOB, IO3BOJIET
MIPOJIEMOHCTPHUPOBATH CBOMCTBO 0OPAaTHMOCTH 3JEKTPHUECKUX MAIIUH - MMOKa3aTh UX paboTy B
pe)KuMe M JABMraTessi, U TeHepaTopa; MO3BOJSET IPOAEMOHCTPUPOBATH TpHU crocoba padoThl
MAaIlIMHbI B PEXUME JIBUTATEIS.

MaimnHa MarHATORJIEKTPUYECKAs COCTOUT U3 CTaTOpa U poTOpa.

57. DJIEKTPOMATI'HUT PA3BOPHbIN

ONEeKTPOMarHuT NpeJHa3Ha4eH Ui JEMOHCTPALMM  TEXHUYECKOTO IMPUMEHECHMS
MarHUTHOTO MOJISI TOKA: YCTPOMCTBO DJIEKTPOMArHUTA U OIEHKA €ro MOJABEMHON CHIIBI, cOOpKa
MOJEIM DJIEKTPOMarHuTa. MOXKeT HCIoNb30BaTbCs [UIsl MCCIENOBAHUS MAarHUTHOIO IIOJIS
KaTylIKd C TOKOM, BJHMSHMS Ha HEro (eppoMarHUTHOIO CEpACYHMKA; NPUMEHSAETCS s
JNEMOHCTPALIUU ABJICHUS JIEKTPOMArHUTHOW MHIYKIIUH.

IMPUBOP IS JEMOHCTPAILIMUN ITPABUJIA JIEHIIA

[TpuGop mpenHazHavyeH A UCCIEIOBAaHMS 3aBHCHMOCTH HANpaBJICHUS MHIYKIHOHHOTO
TOKa OT XapaKTepa U3MEHEHUS MarHUTHOIO IOTOKA, BBI3BIBAIOLIETO TOK, U IIO3BOJIIET IIPOBECTH
CIIEYIOIME JEMOHCTPAlMU: CPaBHEHHE B3aMMOJCHCTBHs CIUIOIIHOTO KOHTypa M KOJblla C
IIPOPE3bI0 C MAarHUTOM; JABMKEHHE CIUIOLIHOIO KOJbLa MPU MPUOIMKEHUH MarHUTa K KOJbLLY;
JBUKEHHE CIUIOLIHOIO KOJIbIla MPU BBIABUKEHUN MarHUTa U3 KOJIbLA.

58. KOMILUIEKT JJII U3YUYEHUSA CBOHCTB DJEKTPOMATHUTHBIX
BOJIHHA BA3E 'EHEPATOPA 430 MI'n

KoMmmuiekT mo3BojisieT  IpOAEMOHCTPUPOBATh  M3JIy4€HUE, ITIpUEM U CBOMCTBa
3JIEKTPOMArHUTHBIX BOJH, OOHAPYKUTh 3JEKTPUUYECKOE M MArHUTHOE IOJIS BOJIHBI, U3MEPUTh
JUIMHY BOJIHBI.

JTEMOHCTPAIIMOHHOE OBOPYJIOBAHHME 110 ONTUKE U KBAHTOBOU
OU3UKE

59. HABOP JJEMOHCTPAIIMOHHBIN « 'EOMETPUYECKAS OTITUKA»

Habop mno3Bosiser MpoaeMOHCTPUPOBATh CIEAYIOIIME SKCIEPUMEHTHI: MPSMOJIUHEHHOE
pacrpocTpaHeHHe CBeTa; OOpa3oBaHME TEHM W IOJNYTEHH; 3€pKaJbHOE OTPAKEHHE CBETa;
mup¢y3HOE OTpaKEHUE CBETa; MCCIEIOBAHUE OTpaXKEHUs cBeTa; (OPMUPOBAHME IOHSATHS
MHUMOIO MCTOYHHMKA CBETa; WUIIOCTPALMI0 NPHUHLUIA JAEUCTBHUSA YrOJKOBOIO OTpakaTejs;
MIPEIOMJIEHUE CBETA; MCCIIE0BaHNE 3aKOHOMEPHOCTEH MPEIOMIIEHUsI CBETa; OOpPaTUMOCTh XOJa
CBETOBBIX JIy4€l; TIIOJHOE€ BHYTPEHHEE OTPAKEHHUE; JEMOHCTpAalMsl MOJEIH CBETOBOAQ;
MIPOXO’KJCHUE CBETa 4epe3 IUIOCKOMAPAIENbHYIO IUIACTHHY; IPOXOXKJIEHUE CBETa CKBO3b
TPEYroJibHYI0 IMpHU3MYy, BBEJCHHUE IOHATHUS JIMH3bI, BBEJCHHE MOHATHH (hoKyca M (POKYCHOro
paccTosiHUS JIMH3BI; BBEJIEHUE MOHATUS (HOKATBHOM IUIOCKOCTH JIMH3bI; MIUTFOCTPALUs MOHSTHS
MHHUMOTO (pOKyca JIMH3bI; X0 OCHOBHBIX JIy4eil,

WCIIOJIB3YEMBIX TPHU MOCTPOSHUH M300paXEHUHN B JIMH3aX; 3aBUCUMOCTHh (POKYCHOTO PACCTOSTHUS
JIMH3bI OT MOKAa3aTeNs MPEJIOMIIEHUS BHEIIHENW CPElIbl; CBSA3b PACCTOSHUS OT IMPEAMETA 10 JIMH3BI €
paccTosTHUEM OT JIMH3BI JI0 €r0 M300PaKEHUs; NEHCTBUE ONTUYECKOW CHUCTEMBI Tiia3a; AeeKTh
3peHusi; MOoNlyueHue u300pakeHuss B ¢oToammapare; XOJ JIydeld B MPOCKIIMOHHOM ammapare;
JUCTITPCUOHHBIACTITIIP.
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