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IHosicHUTEIbLHAS 3alIHCKA

Pabouass mporpamMma mo ¢usmke s oOyuaromuxcs 9 kmaccoB Ha 2021-2022 y4ueOHBIH roX
COCTaBIICHa Ha OCHOBE:
1. ®epepanbHoro 3akona «0O0 oOpa3oBanuum B Poccuiickoit ®enmepanum» N 273-O3 or 29.12.2012,
denepanbHOro rocyJapcTBEHHOT'0 00pa30BaTEILHOI'0 CTAHAPTa OCHOBHOI'O 001IEero 00pa3oBaHMsL.
2. Paboueii mporpammel «®Dusuka» 7-9 knaccel./coct. B.A.KoposuH, B.A.Opios - M: IIpocsenienue, 2010
3. Ionoxkenus o pabodueli mnporpamMme ydeOHBIX THpeAMeToB B coorBerctBuu ¢ ®rOC MBOY
«3nmaTopyHOBCKas cpeansisi o0eoopazoBarenbHas mkosia umM.I'CC K.® . benomankuna.
4. MeroquuecKknx pEKOMEHIAIM TI0 CO3JaHWI0 W (YHKIMOHHUPOBaHHIO B 00II€00pa3oBaTeIbHBIX
opranuvsanusax, paciiojlOoXXEHHbBIX B CEeIbCKOM MECTHOCTH U MaJbIX ropoaax, IIEHTPOB O6paSOBaHI/IH
€CTeCTBEHHO-HAyYHOW W  TEXHOJOTHYecKoi  HampaBieHHocTel  («Touka poctay)  (YTBEpXKAEHBI
pacniopsbkeHreM MuHKcTepeTBa npocsenienust Poccuiickoit @eneparmu ot 12 stBaps 2021 r. Ne P-6)
5. Meroanueckux pexomennanuii C.B. JlozoBenko T.A. TpymmHa «Peanuzanus o6pa3oBaTeNbHbIX TPOrpaMm
€CTECTBEHHOHAYYHOH W TEXHOJIOTHYECKOW HAIpaBIEHHOCTEH M0 (U3MKE C UCIIOIB30BAHUEM O00OpYIOBaHUS
nentpa «Touka pocra», Mocksa. 2021r.
Jannaa npozpamma paccuumana Ha padony ¢ 00YHAIOWUMUCA 6 Y eHmMpPe 00pA308AHUSA €CMECHEEHHO-
HayuHoii u mexnonozuveckou Hanpasrennocmen «Touka pocma» npu MBOY «3namopynoeckas
cpeonan ooweoopazoeamenvhan wikona um.I'CC K. D.benowmankuna». 1lkonbHbiil Kype QU3MKH —
CHCTEMOOOPA3YIOIIUI ISl eCTeCTBEHHO-HAYYHBIX MPEMETOB, TTOCKOIBKY (PH3HUYECKHE 3aKOHbI, JIeXKAIIUe B
OCHOBE MHPO3/IaHUs, SIBIISIIOTCSI OCHOBOW COJIEpIKaHUSI KypCOB XUMHH, OUOJIOTHH, reorpaduu U acTPOHOMHH.
@du3uka BOOPY)KAET LIKOJIBHUKOB HAYYHBIM METOIOM IIO3HAHUS, MO3BOJIAIOUIMM IOJIY4aTh OOBbEKTHUBHBIE
3HaHUS 00 OKPY)KaOLIEM MUpPE. DKCIEPUMEHT SBJISIETCS] MCTOUHMKOM 3HAHUM M KPUTEPUEM UX UCTUHHOCTH B
Hayke. KoHnenmus coBpeMeHHOro o0pa3oBaHUs IOAPAa3yMEBAET, YTO B y4EOHOM 3KCIEPHUMEHTE BEHYLIYIO
pONb JOJDKEH 3aHATh CaMOCTOSITENIbHBIN HCCIENOBAaTEIbCKUM Y4YeHMUYECKMH »KcrepuMeHT. COoBpeMEHHbIE
9KCIEPUMEHTAJIbHBIC MCCIICNOBAHUS 110 (PU3MKE yXKe€ TPYIOHO IPENCTaBUTh 03 HCIOJIB30BaHUS HE TOJIBKO
aHAJIOTOBBIX, HO M ULU(POBBIX HU3MEPUTENbHBIX IHpuOopoB. B  ®denepanbHOM rocyaapcTBEHHOM
obpaszoBarensHOM craHmapre (mamee — @OI'OC) mpommcaHo, 9TO ONHUM W3 YHUBEPCATBHBIX YIEOHBIX
neiicteuii (manee — YY), mpuoOperaeMbpIX ydalIUMHUCS, JOIDKHO CTaTh YMEHHE «IIPOBENEHHS OMBITOB,
MPOCTBIX 3KCIIEPUMEHTAJIBHBIX HCCIIENIOBAHNN, MNPSMBIX M KOCBEHHBIX M3MEPEHHH C HCIIOIb30BAHUEM
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOBY.
Hudposass naboparopusi, Hcroiab3yeMas B KOMIUIEKTE ILIeHTpa TOYKM pocTa, KapAWHAJIBHBIM 00pa3oM
H3MEHSIET METOIUKY M COAEp)KaHHE SKCIepUMEHTalbHOH nesrenpHocTH. Illupokuit cnektp nudpoBbIx
JATYMKOB IO3BOJISIET YYAlIMMCSI 3HAKOMHUTBCS C IapaMeTpamMH (U3MYeCKOro SKCIEPHMEHTa HE TOJNBKO Ha
Ka4yeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM YpPOBHE.
B mponecce ¢opMupOBaHHUS 3KCIIEPUMEHTAIBHBIX YMEHHH IO (U3HMKE YYAIIMMHCS YYHUTCS NPENCTABIATH
“H(OpMAIHIO 00 HCCIeOBAHIH B YETHIPEX BHUIAX:
* B BepOaJbHOM: ONMCHIBATH 3KCIIEPUMEHT, CO3aBaTh CIOBECHYIO MOJEIb SKCIIEPUMEHTa, (PUKCHPOBAThH
BHUMAaHUE Ha U3MEPAEMBIX (PU3MUECKUX BETHMYMHAX, TEPMUHOJIOTHH;
* B TaONMYHOM: 3aIONHSITH TAONMWIBI JAHHBIX, JIGKANMX B OCHOBE MOCTPOEHUS TPadUKOB (IIPH STOM Yy
yyaluxcs BO3HUKAET MEPBUYHOE MIPEACTaBICHHE O MacIuTadax BEMYKH);
* B rpaduyeckoM: CTPOUTh TpauKH IO TAaOIMYHBIM JAHHBIM, YTO IIO3BOJISIET MEPEHTH K BBIIBMXKEHHIO
TUIIOTE3 O XapaKTepe 3aBHCUMOCTH MEXAYy (PU3MYecKHMHU BenWYMHAMHU (IIPM 3TOM YUYHUTENb HOKAa3bIBaeT
MPEUMYILIECTBO B BU3yaJIM3aLNH 3aBUCUMOCTEN MEX1Y BETMUYMHAMH, HATISITHOCTh U MHOTOMEPHOCTH );
* B aHWIMTHYECKOM (B BHAE MAaTEeMaTHUECKHX YPaBHEHHH): HPUBOAUTH MAaTEMaTHUYECKOE OIHCaHHE
B3aMMOCBS3H (PM3UUECKUX BEJIMUMH, MaTeMaTHUIECKOe 0000IIEeHNE NOTYYEHHBIX PE3YJIbTAaTOB.
Hcnonw3zys pecypcol yenmpa «Touka pocta» B 8 Ki1acce OyIeT IPOBEACHO 6 1aH0OpamopHbiX OnbIMOS.

Henp u3yvennss Kypca (M3MKHU: CO3JAaHHUE YCIOBHH AN IUIAHWPOBAHUS, OPraHU3ALMU U YIPABICHUS
00pazoBaTenbHBIM IIpoueccoM 1o ¢pusnke B coorBercTBU ¢ PI'OC.
3agaum nporpaMmsbI:
® 3HAKOMCTBO YYalIMXCsl C METOAOM HAayYHOI'O MO3HAHHS U METOAAMHU HCCIEIOBAHUS OOBEKTOB U
SIBJIGHUI IPUPOJIBL;
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® MpHOOpETEeHHE YYAlIMMUCS 3HAHUH O MEXaHHYECKHX, TEIJIOBBIX, AJIEKTPOMATHUTHBIX H
KBaHTOBBIXABJICHUAX, (1)I/I3I/I‘ICCKI/IX BCIIMUMHAX, XapPAKTCPU3YIOIUX 3TU ABJICHUS,

e (opMupOBaHHE y YyYaIIMXCS YMCHUN HAOMIOAATh NPUPOAHBIC SIBJICHHS W BBITOJIHATH OIBITHI,
nabopaTopHble Pa0OTHl U AKCIEPUMEHTANIBHbBIC HCCIIEOBAHUS C WCIIONB30BAHUEM H3MEPUTEIBHBIX
MpHOOPOB, IUPOKO IPUMEHSIEMBIX B TIPAKTHUECKOH JKU3HH;

OO0mas xapakTepucTHKA y4eOHOI0 mpeaMeTa

JaHHBI Kypc SBISIETCS OTHUM U3 3BEHBEB B (DOPMUPOBAHMU €CTECTBEHHO-HAYYHBIX 3HAHUHM YydalIuxcs
Hapsay ¢ XuMueH, Ouornorueit, reorpadueii. [IpuHIMI MOCTpoeHUS Kypca — OOBECAMHEHHE H3Yy4aeMbIX
(haKTOB BOKpPYT OOIIMX (PU3NYECKUX UACH. ITO IMO3BOJIMIIO PACCMATPUBATh OT/ICIbHBIC IBJICHUS M 3aKOHBI KaK
YacTHBIE cydan Ooiiee OOIIMX TOJIOKEHWH HAyKH, YTO CIIOCOOCTBYET NMOHMMAaHUIO MaTepuana, pa3BUTHIO
JIOTUYECKOr'o MBIIIJICHUS, @ HE IIPOCTOMY 3ayUHMBAHUIO q)aKTOB. I/I3yquI/Ie OCHOB 3JICKTPOMAardiuTHLIX SIBJICHUH
W SIBIICHWH KBAaHTOBOW (HM3MKKM B 9 Kiacce CO3JaeT MpEJCTaBICHUS O IO3HABAEMOCTH SIBICHUH, WX
00YCIIOBIIGHHOCTH, O BO3MO)KHOCTH HENPEPHIBHOTO YTIyOJeHUs W TIONOJHEHUS 3HAHUN: MOJIEKYJa — aTOM;
CTPpOCHUE aTOMa — JJICKTPOH. )Ianee OTHU 3HAHUA UCHOJIB3YIOTCA IMPU U3YUCHHUU SJICKTPUYCCKUX U MAarHUTHBIX
[OJIEH, SIBIEHHSI 3JIEKTPOMArHUTHOM HMHAYKIMM M KOPIIYCKYJISIPHO-BOJHOBOrO Ayaju3Ma IpU H3YyYECHUHU
OJICKTPOMAariuTHBIX BOJIH.

J111s1 OLIeHKH pe3yabTaToB 00YUYEeHHUs HCIIOIB3YIO CIENYIOIIUe ()OPMBI KOHTPOJIS:

KOHTPOIIbHBIE pPa0OTHI B BU/IE TECTOB,

KOHTPOJBHBIE PA0OTHI CO CBOOOTHBIM

OTBETOM,KOMITBIOTEPHOE TECTUPOBAHHE,

CaMOCTOSITENTbHEIE pa0OTHI,

[Ipe3eHTaluy,

TBOPYECKHE PAOOTHI.

®opma NPOMEKYTOYHOI aTTecTanMu — JabopaTopHas padoTa, a TaKKe UCIIOJIb3YIOTCS KOHTPOJIBHO-
OLIEHOYHBbIE MAaTepHalibl, OTOOp COAEpXKAaHMUS KOTOPBIX OpPUEHTUPOBAH Ha IIPOBEPKY YPOBHS YCBOCHHUS
CHUCTEMBI 3HAHWA W YMEHHH — WHBApHUAHTHOIO S7pa COMCpKaHWSA ICHCTBYIOIMIEH 00pa3oBaTEIbHON
MIpOrpamMMBI 110 (hH3HKE IS 00IIe00pa30BaTENBHBIX OpraHU3aITi

HroroBasi arrecrauus.

Hnst  ocymecTBiaeHUsT UTOroBod arrecranuu ucnonb3dyrorcss KHWMBbL, conepxaHue KOTOPBIX
OPHEHTHPOBAHO Ha MPOBEPKY YPOBHS YCBOCHUS 3HAHUH M ONpeessiercs CUCTeMOi TpeOOBaHuUil K TOATOTOBKE
BBIITYCKHMKOB OCHOBHOM IIKOJIBI. DTa CHCTEMa MHBapUaHTHA 10 OTHOLIEHUIO KO BceM AelicTByromuM Ol mo
(dbm3ukn st 001Ie00pa30BaTEIHHBIX OpTaHU3AIHA.

MecTo yueOHOro mpeaMera B yueOHOM IJIaHe

Pabouast mporpamma paccunmtana Ha 102 y4yeOHbIX wacoB (3 yaca B HENENI0), B TOM YHCIE IS
MIPOBEJICHUS KOHTPOIBHBIX paboT — 4 vaca.

IInanupyemble pe3y/IbTaThl 0CBOECHUS Y4eOHOI0 IpeaIMeTa.

Jluunocmuoie pes3yiomamal.

®  YBO)XWUTEIHHOE OTHOLIECHHE K UCTOPUH (QU3UKH U K JIFOJIIM, IPUYACTHBIM K CO3AaHUI0 (PU3UUECKON HAYKH;
MIOHUMAaHNE KyJIbTYpHO-UCTOPUUYECKON OOYCIOBIEHHOCTH CIIOCOOOB PELICHUS] TEXHUYECKUX U AyXOBHO-
MPAaKTUYECKUX 3aJad CPeIcTBaMu (PM3HKH; OCO3HAHHE 3HAYMMOCTH KOMIUIEKca (pU3MyYecKuX HayK Uis
peLIeHMs] COBPEMEHHBIX 3a/iay, CTOSIIUX MIEPE YETOBEKOM;

e OTHOIIEHHME K (U3MKE KAaK OCHOBE PELICHHUS 3aJayd ONTHMHU3ALUH IMPUPOAOINOIb30BAHUS (IIOCTPOCHUS
1enecoo0pa3Horo, 6€30MacHOro M 3KOJIOIMYECKOro MOBEICHNUS YEIOBEKa)

®  YCTOMYMBBIN MO3HABATEIBHBIH MHTEPEC, MPOSBIIOMUICA B: MHUIMATUBHOM ONPOOOBAaHUU H3YYEHHBIX
Ha ypokax (pu3MKH cHocoOOB; CaMOCTOATEIBHOM WH(POPMAIIMOHHOM IIOMCKE; ITOCTAHOBKE pPEabHBIX U
MBICJIEHHBIX SKCIIEPUMEHTOB; ITOMCKE BO3MOXKHBIX MEPEHOCOB (DM3WYECKUX 3HAHWN B JIpyrue ydeOHbIE
MIPEIMETHI;

e yueOHasg CaMOCTOATENBHOCTb, BBIPAXKAIOWIASICA B CHCTEMAaTHUYECKOM YAEpKaHMM Y4eOHBIX Leneil B
JNEHCTBUH, B Pa3BUTOM KOHTPOJIBHO-OIIEHOYHOH JEATENBHOCTH, B KPUTHYECKOM OTHOLIEHHH K
Mojay4yaeMoil M3BHE MHGPOPMAaLH, B MOMCKE OOOCHOBAHUI M ONPOBEP>KEHHUI BBICKAa3bIBAEMBIX APYTHMMU
TOUEK 3pEHHA, B YMEHUU NPENBbIBUTH CBOM 3HAHMS MO3UIIMOHHO — T.€. C YUETOM Pa3HbIX B3IVIAZOB IO
JAaHHOMY BOIIPOCY;
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Memanpeomemmuvie pe3yibmamol:

OIMMCAaHNUE PAa3NIUYHBIMU CII0co0aMH (PU3MYECKUX SIBJICHHH (TPOLECCOB) C BBIACICHUEM HAYaIbHOTO U
KOHCYHOI'0O COCTOsHUA, I[CﬁCTBHSI, CYHIECTBCHHBIX YCHOBHﬁ; pa3jM4€Hue B  OIBITC PpCajlbHO
HaOJI01aEMOT0 U TIPEAIOIaraeMoro.

YMEHHS W HaBBIKM OKCIEPUMEHTHPOBAaHMS (IPOEKTHPOBATh W KOHCTPYHUPOBATh IpocTeiIine
OKCIICPUMCHTAJIBHBIC YCTAHOBKH, IIJIAHUPOBATH XOJ OKCIICPUMEHTA; HCHOJB30BaTh H3IMCPUTCIIbLHBIC
NpUOOpPHl U MPOLEAYPhl B YCIOBUSX JOMYCTUMOH TOYHOCTH, OIICHHUBATh TMOIPEIIHOCTH H3MEPEHHIA,
COOJTI0/IaTh TIpaBHIIa TEXHUKH 0E30MACHOCTH);

AHAJIUTUYCCKOEC U Fpa(i)I/I‘IeCKOG OIIMCAaHHNEC BBISABJICHHBIX 3aKOHOMepHOCTeI\/'I; BBIITOJIHEHUEC WU ITOHHUMAHUC
CMBICIIa OTIepallVid, CBSI3aHHBIX C MPOLEyPaMU YCPEIHEHHUS,

IIOHUMaHUueE pr,Z[HOCTeﬁ u OFpaHI/I‘IeHI/Iﬁ OKCIICPUMEHTAJIIBHOIO METOJa U3YUCHHUA IMPUPOABI, HEAJOCTATKU
WHJyKTUBHOTO TIOJXOJa; pPa3IHYeHHE MPOIEAYp CXEMaTHU3aIUH SBJICHUS (Mpollecca) W IMOCTPOCHUS
MOJIENIU €ro MPHUYKH (CYIIHOCTH), (pakTa U O0BICHUTEIHLHON TMITIOTE3bI; YCTAHOBKA HA ITOUCK MBICJICHHOTO
OKCIIEPUMEHTA, MMO3BOJIAIOUICT O MPEACKA3aTh MOCICACTBHUA IPUHATHUSA THITIOTE3bI O CYIIIHOCTH ABJICHUSA.
BBIZICJICHUEC B HCHOCTHOﬁ TCOPUHU OMIIMPUUCCKUX OCHOBaHI/Iﬁ, AKCHUOMATHUYCCKUX HOCTpOCHI/IfI,
ACAYKTUBHBIX BBIBOJOB, pPEHIAOINNX JOKCHICPHUMEHTOB, IPAKTUYCCKUX HpHJ’[O)KeHHfI; IIPUBJICYCHUEC
pPasIMYHBIX METONOB [UIS TPOBEPKH TEOPETHYECKUX BBIBOJOB (OIIEHKA, IPOBEPKAa pPa3MEpHOCTH,
Ka4eCTBEHHBIC MHTEPIIPETAIINH, TEOMETPU3AIIHS H JIP. ).

YMEHHUE OCYILECTBISATh WHPOPMAITMOHHBIN MOUCK YIS PEUICHUS 3aJlad B yu4eOHOMU, CITpaBOYHON, HAYYHO-
MOMYyJISIPHON  JTUTepatype, B ceTh MHTepHeT, APYrux IOMCKOBBIX CHCTEMax; yMeEHHe paboTaTh C
nHpOpMAaIel, MPEenCTaBIeHHOW B pPa3HOOOpPA3HBIX 3HAKOBBIX (opmax (TEKCTBI, CXEMBbI, TaOJHIIHI,
rpaduKy, JuarpaMMBbl U TIp. ).

Ilpeomemmnvie pe3yIbmamsl:

Buinycknux nayyumces:

coOmonaTe TpaBuiia O€30MaCHOCTH W OXpaHbl Tpyda mnpu pabore ¢ ydeOHBIM JTabOpaTOPHBIM
000pyIOBaHHEM;

MOHUMATh CMBICTT OCHOBHBIX (PM3HYECKUX TEPMHUHOB

pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOXKHO PEITUTh MPU MOMOINU (PH3NYECKAX METOJIOB; aHAIU3UPOBAThH
OT/ICNBHBIC ATAIBI TPOBEJCHUS UCCICOBAHII U UHTEPIIPETUPOBATE PE3yIbTATHI HAOIIOICHUN U OIBITOB;
CTaBHTh OIBITBI MO WCCICIOBAHUIO (U3HUCCKHX SBJICHUM WM (QU3MYECKUX CBOWCTB Ten 0e3
HCTIOIb30BAHMS TIPSMBIX U3MEPCHHUI;

MOHUMATh POJIb SKCIIEPUMEHTA B TIONYYCHUN HAY4IHOU HH(OpMaIuy;

MPOBOANTL TPSMbIe M3MEpeHUsS (U3NYSCKUX BEIHYHH MPOBOJMTH HWCCICIOBAHUE 3aBHUCHUMOCTEH
(U3NYECKIX BETUYMH C UCTIONIE30BAHNEM MPSIMBIX H3MEPCHHIA;

MPOBOJNTL KOCBEHHBIC HM3MEPEHUS (U3WYECKHX BEIUYHMH: TIPU BBHINOIHEHUH H3MEPEHHWH COOHMpaTh
9KCTIIEPUMEHTAIIBHYIO YCTAHOBKY, CICIYs MPEITOKESHHOW HHCTPYKIIMY, BEIYUCIISIT 3HAYCHUEBETMIMHBI 1
aHAITM3UPOBATH MOJYYCHHBIC PE3YJIBTATHI C YUYETOM 33JJAHHOW TOYHOCTH M3MEPCHUH;

AHATM3UPOBATh CHUTYAallMU TMPAKTHUKO-OPHEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HHX MPOSBJICHUE
M3YYCHHBIX (PU3MUYECKUX SIBJICHUN WM 3aKOHOMEPHOCTEH W MPUMEHSITh UMEIONINECS 3HAHUS JUIT HX
0OBSICHEHU,

MOHUMATh MPHUHIUIIBI JCHCTBHS MAIIMH, TPUOOPOB U TEXHHUUYECKUX YCTPOMCTB, YCIOBUS UX 0E30MacHOro
HCTIOJIb30BAHUS B MIOBCEHEBHOW JKU3HU;

WCIIONb30BaTh IPY BBHINOJIHEHUU YYEOHBIX 3a7ad HAyYHO-TIOMYISPHYIO JHUTEPaTypy O (U3HUYECKHX
SIBJICHUSIX, CITPABOYHBIE MaTepUaIbl, pecypchl IHTEpHET.

BblﬂyCKHuK NOJIYHUm 603MOIAHCHOCMb HAYUYUMbCA.

0CO3HaBaThb ICHHOCTb HAYYHBIX PICCJ'IC,Z[OBaHHﬁ, POJib (1)I/I3I/IKI/I B paClIIMpCHUN Hpe):[CTaBJ'IeHI/Iﬁ 00
OKpYyXaroumeM MUPE U €€ BKJIAA B YIIYUYIICHUC KaYCCTBA JKU3HU,
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®  HCIOJB30BATh MPHEMBI IOCTPOCHUSI (PU3NYECKUX MOJeNel, TOUCKa U (POPMYTUPOBKH TOKA3aTEIbCTB
BBIIBUHYTBIX THITOTE3 U TEOPETHYECKUX BBHIBOJIOB HA OCHOBE SMIIMPUYECKH YCTAHOBJICHHBIX (DaKTOB;

® CpaBHHMBAaTh TOYHOCTb H3MEpEHUS (HU3UUECKHX BEIMYMH TI0 BEIMYMHE HX OTHOCHUTEIBHON
MOTPEIIHOCTH MPH TPOBEACHUH MPSIMbIX H3MEPEHUH;

®  CaMOCTOSITENIHO TIPOBOIUTH KOCBEHHBIE W3MEPEHUSI M UCCIeJOBaHUS (PU3MYECKUX BEITUYMH C
WCTIOJIb30BAaHMEM pa3IMYHBIX CIIOCOOOB W3MepeHHs (U3MYECKHX BEJIMYUH, BBIOMPATh CpPEACTBA
H3MEpEHHs C Y4eTOM HEO0OXOIUMON TOYHOCTH HM3MEpeHHH, 0OOCHOBBIBATH BHEIOOp crioco0a M3MepeHus,
a/IeKBATHOTO [TOCTaBJIEHHOH 3a/1a4e, MPOBOJIUTH OLIEHKY JJOCTOBEPHOCTH MOJTYYEHHBIX Pe3yIbTaToB;

®  BOCIPUHHUMATH HHMOPMAIIHIO (PUZNIECKOTO COJIEPIKaHUs B HAYYHO-TIOMYIISPHON JTUTEPAType U CPEACTBAX
MaccoBoil HMH(MOpMalKK, KPUTUYESCKH OIEHWBATh IONYYEHHYI0O WHQPOpMAIUIO, aHAIM3UpPYys ec
CoJiepKaHue U JJaHHbIE 00 NCTOYHUKE NH(OPMAIINY;

® co31aBaTh COOCTBEHHbIE NMHCHMEHHBIE M YCTHBIE COOOIIEHHS O (PU3MYECKUX SIBICHUSX HA OCHOBE
HECKOJIbKUX HMCTOYHHKOB HWH(GOPMAIIUM, COMPOBOKAATh BBICTYIUICHHE IPE3CHTAIMEH, YYHUTHIBas
OCOOEHHOCTH ayJUTOPHH CBEPCTHHUKOB.

Conep:xanue

Tema 1. BBegenue (5 yacos).

®dusnka — Hayka o mpupoje. Habmonenne n onucanne Gpu3ndeckux sABiacHUN. Ou3ndeckue IpruoopEL.
dusnyeckue BEIUYUHBI U UX u3Mepenue. IlorpemHoct uaMepeHuil. MexayHapoaHas cHUCTeMa €IUHUIL.
dusnueckuil KCHEpUMEHT U (usnyeckas Teopus. Pusnueckue Moxenu. Poib MaTeMaTHKM B Pa3BUTHH
¢m3ukn. Pu3rKa U pa3BUTHE MPENCTABIECHUN 0 MaTEPHATHFHOM MHpE.

HeMoHcTpanuu:
[Tpumepsl MEXaHUYECKHX, TETUIOBBIX, IEKTPUUECKUX, MATHUTHBIX U CBETOBBIX
siBIICHUA. PU3UYIecKue MPUOOPHI

Tema 2. Mexanuueckue saiBjaennsn ( 49 uacon).

Mexannueckoe nprkeHne. OTHOCHTENbHOCTh IBIKeHHMs. Cucrema orcuera. Tpaexropus. IlyTs.
[IpssmonuueliHOe paBHOMepHOE ABMKeHHE. CKOPOCTh PABHOMEPHOT'O MPSIMOIMHEHHOrO ABMKCEHHSA. MeETombl
W3MEPEHMsI PAaCCTOSHUS, BpEMEHHM U CKopocTd. HepaBHOMepHOe [BMKEHHME. MrHOBEHHas CKOPOCTb.
Yckopenne. PaBroyckopenHoe nBmxenne. CBoOomHOE majieane Ten. | 'paduiku 3aBUCIMOCTH ITYTH U CKOPOCTH
OT BpeMeHH. PaBHOMepHOE ABMKEHHE IO OKpyXHOcTHU. llepuon m yacrora obpamieHus. SIBieHHE UHEPLHU.
IlepBriii 3axkoH Hbtorona. Bropoil 3akoH Herorona. Tperuit 3axkon Herorona. Cuna TsxectH. 3aKoH
BCEMUpPHOro TAroreHus. VckyccTBeHHble cnyTHUKU 3emid. Bec tema. HeBecomocTs. I'eoneHTpuueckas u
reroleHTpUYEecKas cucTeMbl Mupa. Mmynbe. 3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE IBHXKEHUE. 3aKOH
COXpaHEHMs] MEXaHW4YeCKOW 3Hepruu. Mexannueckue kosnebanus. [lepron, yactora u aMmmunTyaa KosiebaHui.
Ilepnon xoneGanuii MaTEMaTHYECKOTO M IMPY)KUHHOIO MAasATHUKOB. MexaHW4eckue BOJHBL JlTMHA BOJHBIL.
3BykK.JleMoHCTpanuu:
PaBHoyckopenHoe nBmxenne. CBOOOAHOE NajieHHe Tel B TPYOKe
HrroronaHanpasnenne ckopocTu mpy paBHOMEPHOM JIBM>KEHUH 1O
okpyxHoctu Bropoii 3akoH Hetotona. Tperuit 3akon Herotona.
HeBecoMocTb. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTMBHOE IBUXKEHHE.
W3menenue sHeprun Tena Npu COBEpPIICHUH PaOOTHI.
[IpeBpamiennss MEXaHUYECKON YHEPTUM U3 OAHON (HOPMEI B
ApYTyIo.
Mexannueckue koinebanusa. MexaHnuecKre BOJHbBI. 3BYKOBBIE
KoneOaHus. Y CJIOBUS paclpoOCTpaHEHUs 3BYKa.

JlabopatopHbie paOOTHI U OIBITHL:
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WzyuyeHre 3aBUCIMOCTH IyTH OT BPEMEHHU IPU PAaBHOMEPHOM U PAaBHOYCKOPEHHOM
JABrkeHuu. M3mepenne ycKopeHus MPSIMOJIMHENHOTO PABHOYCKOPEHHOIO JIBUKEHUS.
CrnoxeHne cuil, HalpaBJIEHHBIX MO/ YTIIOM.

WzyueHnune 3aBUCUMOCTH ITeproja KoeOaHNil MasTHUKA OT JJTHHBI

HUTH. VI3MepeHne yCKOpEeHUs: CBOOOAHOTO MaIeHHs ¢ TIOMOIIBI0

MasgATHHKA.

N3ydeHue 3aBUCMMOCTH IepHoia KosuebaHui Tpy3a Ha IPYKUHE OT MacChl Ipys3a.

Tema 3. DekTpUYecKue 1 MATHUTHBIE siBjienns (14 yacoB).

OnwiT OpcTena. MarauTHoe 1ojie ToKa. B3anMopelicTBie MOCTOSIHHBIX MarHUTOB. MarHUTHOE TMMOJe 3eMIIH.
OnexTpomarHuT. /lelicTBe MarHWTHOTO MO HAa MPOBOJHUK ¢ TOKOM. Cuia Ammepa. DIeKTpoJIBUTaTeNb.
DNEKTPOMArHUTHOE peie.
HeMoHcTpanuu:
OmnswiT Opcrena. MarauTHOE 1OJIe TOKa
JelicTBue MarHUTHOTIO TOJIsI HA TIPOBOJIHUK C TOKOM. Y CTPOMCTBO
anekrpoasurarensJlaboparopHbie pabOTHI M OIBITHI:
M3yuenmne B3anMOACHCTBYS TTOCTOSTHHBIX MarHUTOB.
HccnenoBanne MarHUTHOTO TTOJISL TIPSIMOTO ITPOBOHUKA M KATYIIKH C TOKOM.
UccnenoBanue siBiIeHUsT HAMarHUIMBaHUS JKeIe3a.
N3yuyenune npuHIMIIA JEHCTBUS AIEKTPOMArHUTHOIO pelie
M3ydeHue necTBUSI MArHUTHOT'O TI0JIS Ha TIPOBOJTHUK C
TokoMM3yueHue npuHIKIA JEUCTBUS IEKTPOABUTATEIS.

Tema 4. DjieKTpoMarHuTHBIE KoJiebanus u BoaHbI (14 yacos).

OnexrpomarautHas wHAyKug. Ombitel @apanes. [Ipasmio Jlenma. CaMOMHIYKITHSA. DJIEKTPOTEHEpaTOp.
Ilepemennsiii Tok. Tpancdopmarop. Ilepenaya smekTpuyeckol dHepruu Ha paccrosHue. KomebaTenbHbIH KOHTYP.
ONEeKTPOMAarHUTHEIE KojeOaHwsa. OJIEKTPOMArHWTHBIE BOJMHBI W HMX CBoWcTBa. CKOPOCTh PacHpOCTpaHCHUS
JJIEKTPOMAarHUTHBIX BONH. [IpuHIMNBI pamuocBsizu u TeneBuieHus. CBeT — 3JIeKTpOMAarHuTHas BonHa. Jucnepcust
cBeTa. BnusHue 31eKTpOMarHUTHBIX U3Jy4EeHUH HA KUBBIE OpraHu3Mbl. IIpsMoOIMHENHOE PacHpOCTpPAHEHHUE CBETA.
OtpaxxeHre U TNpeIoMJIEHHE CBeTa. 3aKOH OTpakeHus cBera. [lmockoe 3epkaino. JIuaza. dokycHoe paccrosHue
nuH3bL. Popmyna nuH3bl. OnTHueckas cuia JuH3bl. ['11a3 kak ontuyeckas cucrema. Ontuyeckue npuOopsl.

HeMoHcTpanuu:
OnexkrpomarauTHas uaayKuus. [IpaBuno Jlenna. CamonHayKuus
[lony4eHue nepeMeHHOr0 TOKA IIPH BPALIEHNH BUTKA B MATHUTHOM IIOJIE.
VYerpolicTBO reHepaTopa MOCTOSHHOI'O TOKAa. Y CTPOMCTBO I'€HEpaTopa MEPEMEHHOro TOKa. Y CTPOWMCTBO
Tparcdopmaropa
[lepenada »1eKTpUYECKON SHEPTHH. DIEKTPOMATHUTHBIE KOJIeOaHuUs
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
[puaIMT AeHCTBUS MUKPOGOHA U TPOMKOTOBOPUTENS. [[pUHITUIIBI paguoCBs3H
Hcrounuku cera. [IpsmonuHeiiHoe pacIpOCTpaHEHUE CBETA.
3aKoH oTpakeHHs cBera. M300pakeHue B INIOCKOM 3epKalie.
[Ipenomnenne cBera. Xom qydeld B COOMpPAFOIIEH JTNH3E.
Xon y4eit B paccenBatorieit tua3e. [lomydenne n300paxeHni ¢ IMOMOIIBIO JTUH3
[IpuHnun aeficTBUs MPOESKIMOHHOrO anmapaTa u goToanmnapara.
Mogens rnaza. Jucnepcus Genoro ceera
[Tony4enue Genoro csera Npu CIOKEHUH CBETA PAa3HBIX LIBETOB
JlabopamopHvle pabomul u onvimol:
Uzyuenue siBieHUs 3MEKTPOMAarHUTHOW MHTYKLIUH.
Wzyuenne npuHunna aedcTBys TpaHchopMaTopa.
Uzyuenue siBeHHUs pacipoCTpaHEHHs CBETa.
HccnenoBanue 3aBUCUMOCTH yTJia OTPAXKEHHUs OT yIJia MajeHusl CBeTa.
Wzyyenne cBOMCTB N300pa)KeHUs B IJIOCKOM 3€pKaje.
HccnenoBanne 3aBUCHMOCTH yTJia IPEIOMIICHHUS OT yria NaJeHus CBeTa.
Uzmepenne GoKyCHOro pacCTOSIHUSA COOMPAIOLISH JTMH3BI.
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[omyueHune n300paKeHU C TOMOIIBIO COOUPAIOIICH JTHH3BL
Habnronenue siBieHust qUCIIEPCHH CBETA.

Tema 5. KBantoBble sijienus (16 yaca).

Onwitel Pesepdopna. [lnanerapHas momenb atoMa. JIuHeluaThle OoNTHYECKHE CIEKTphI. [loriomieHue u
cryckaHue cBera aroMaMu. CocTaB aTOMHOTO spa. 3apsI0BO€ U MaccoBOE€ yucia. SaepHble CUbl. DHEpTust
CBSI3U aTOMHBIX sfep. PamuoaktuBHOCTh. Anbda -, Oeta- u ramma — usnydeHus. [lepuoy momypacmana.
Meroasl peructpauuu SAEPHbIX W3NIydeHU. fnepHble peakuuu. JleneHue u cuHte3 saep. McrouHuku
suepruu ComnHila u 3Be3d. SnepHas sHepretuka. Jlosumerpus. BiusHue paanoakTUBHBIX HM3IYYCHHH Ha
JKUBBIC OPraHU3Mbl. DKOJIOTHYECKHUE TIPOOIEMBbI PAa0OTHI ATOMHBIX 3JICKTPOCTAHITUI

HeMoHcTpanuu:

Mogpensb onbita Pesepdopaa.

Habnronenue TpexoB yactull B kamepe Buibcona.

YeTpolicTBO U IEHCTBHE CUETYMKA HOHU3UPYIOIINX YaCTH
JlaGopaTopHbIe pabOTHI U OIBITHI:

Habnroenre mMHERYaTHIX CIIEKTPOB U3ITY4CHHS.

N3mepenne ecTeCTBEHHOTO PaInOAKTHBHOTO ()OHA JO3UMETPOM.

N3ydenune TpeKoB 3apsHKEHHBIX YacTHIL 110 GoTorpadusm TPEKoB

TemaTnueckoe NIIaHMPOBaHMeE.

KommuecTBo yacoB

Homep HaumenoBanue .
CopnepxaHnre Marepuana o paboueit

/1 pasaenos
nporpamMme

®dusuka — Hayka o mpupojge. HaOmiomenue u 5
omrcanue (GU3NICCKUX sBiIcHUN. Du3ndeckue
mpubopel. Dusndeckwe BETMYWHBI H WX
HU3MEpEHHe. ITorpemHocTu HU3MEpEHUH.
MexyHapoaHas cucrema eMHUII.
Ou3nUecKuid  IKCIIEPUMEHT W (hu3HIecKast
Teopus. dusuyeckue MO/IEIH. Ponb
MaTeMaTHKH B pa3BuUTHH (Qu3nku. Ousmka u
TexHuka. Ou3nKa U pa3BUTHEIPEACTABICHUN O
MaTepuaIbHOM MHpE.

1. BBenenne

Mexannueckoe apwkeHre. OTHOCUTEIBHOCTD 49
nBkeHus. Cucrema otcuera. TpaekTopus.
IIyTs. IIpsiMonuHeliHOE PaBHOMEpPHOE
JBIDKEHHE. CkopocTb PaBHOMEPHOT O
MPSIMOJTUHEHHOTO JBIDKEHUSL. Meronapt
HU3MEPEHHsI PACCTOSIHMS, BPEMEHH U CKOPOCTH.
HepaBHomepHoe  nBmwxeHwe.  MrHoBeHHas
CKOpPOCTb.  YCKOpeHHe.  PaBHOycCKOpeHHOe
nemwkenne. CobonHoe nazenue Ten. ['padukn
3aBHCUMOCTH MYTH M CKOPOCTH OT BpPEMEHH.
Mexannuyeckne
2. PaBHOMEepHOE JABMKEHHE 10 OKPY)XHOCTH.
HBCHuE Ileppon w wacrora oOpameHus. SIBneHue
nHepuud. Ilepserii 3akoH HeroToHa. Bropoit
3akoH HetoTona. Tperuit 3akoH Herorona. Cuna
TSKECTH.  3aKOH BCEMHUPHOIO  TATOTEHUS.
UckycctBennble cnyTHUKM 3emiu. Bec Tena.
HesecomocTs. I'eonenTpuueckas u
reMoLEeHTprUYecKas cucTeMsl Mupa. Mmmyssc.
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3aKkoH COXpaHEHUsS HMIyJdbca. PeakTHBHOE
IBIDKEHUE. 3aKOH COXpaHEHHUS MEXaHUYECKOU
sHepruu. MexaHudeckue kosebanus. Ilepuon,
yacrora W aMIumMTyaa KoneOanuid. Ilepuon
KOJICOaHUM MAaTeMaTHYeCKOro W MPYKHUHHOTO
MasiTHUKOB. MexaHuueckue BOJHBL. J[nuHa
BOJIHBL. 3BYK.

OmbiTr  Opcreqa. MarHuTHoe TIONEe  TOKA. 14
DaekTpuueckue H | B3auMozelictBue  MOCTOSHHBIX ~ MAarHUTOB.
MArHUTHbIE MarautHoe Tmone 3eMiid.  DJIEKTPOMArHMWT.
SIBJICHU ST JleiicTBre MAarHUTHOTO TOJSI Ha MPOBOJHHK C
TokoM. Cmma Awmmepa. DIEKTPOIBUTATEINb.
OJeKTpOMarHuTHOE pere.

DNeKTpOMarHuTHAS WHIYKIIUSL. OT1BITH 14
Oapanes. IlpaBumo Jlenma. CaMOMHIYKITHSA.
DneKTporeHepaTop. [TepemennbIit TOK.
Tpanchopmatop. Ilepemaua  3nekTpuueckoit
SHepruu Ha paccrosHme. KosebaTenbHbIi
KOHTYP. DneKTpOoMarHuTHbIC KoeOaHwusl.
DJNeKTpOMarHuTHbIE BOJTHBI M WX CBOWCTBA.
CxopocThb pacripocTpaHeHus
3JIEKTPOMAarHUTHBIX BOJTH. [IpuHIATIBL
paguocBsizu  u  TeneBuaeHus.  Ceer  —
JJeKTpOMarHuTHas BoiHA. Jlucmepcus cBerta.
BnusiHue SIE€KTpOMarHUTHBIX U3JIYYEHUH Ha
JKUBBIE OpraHU3MBbl. TIpsimonuneitHOe
pacmpocTpaHeHHe  CBeETa. Otpaxenne
MIpEeNIOMIICHIE CBeTa. 3aKOH OTPaKEHHUS CBeTa.
ITnockoe 3epKajo. JIunza. ®DoKycHOE
paccTosiHME  JIMH3BL. dopmyna  JTHH3BL
OnTudeckas cuna JUH3BL ['11a3 Kak omrryeckas
cucremMa. OnTHYIECKHE TPHOOPHI

3J'leKTp0MaFHI/lTH bI¢
K0J1e0aHUS M BOJIHBI

Ombitel - Pesepdopma. IlmamerapHas Momens 16
aroma. JIuHeiluaTble ONTHYECKUE CHEKTPBL.
[lormomenne u cIlycKaHHE CBETa aTOMAaMHU.
CocTaB aTOMHOro siapa. 3apsa0BOE€ U MAaccOBOE
yucna. SnepHble cuiibl. DHEPrUs CBsI3U aTOMHBIX
sinep. PammoaktuBHOCTE. Anb(a -, Oeta-u ramMmma
— uznydyenus. Ilepuon momypacnaga. Merogsl
perucTpauvu SAEpPHBIX W3IydYeHWi. SnepHble
peakuuu. Jenenue u cuHTe3 snep. VMcTouHUKM
sHepruu ConHua W 3Be3A. SlnepHasi SHEpreTHKa.
Josumerpus. Bnusiaue PaznoaKTUBHBIX
W3ITy4eHUI Ha JKUBBIE OpPraHU3MBI.
OKonoruueckue MpoOieMbl paboThl aTOMHBIX
3JIEKTPOCTAaHIUN

KBanTOBLI€
SIBJICHUS

Pe3sepB 4

Bcero

102
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No No Tema 3ansaTUS Junaxkruyeckas ®dopma [ata npoBenenus [Ipumeuanue
YpOKa | ypoka MO/IEITb O0YUCHUS KOHTPOJIA YpoOKa (ucronp30BaHUE
BIrogy| IO IInan Dakr obopynoBanus «Touxn
TemMe pocTay)
Beenenne (5 yaca)
1 1 [ToBTOpenne MaTepuana, M3y4eHHOro B 8 Ypok pednexcun | Temarmueckuit
KJlacce
2 2 IMoBTOpeHne MaTepuaa, M3y4eHHOro B 8 Ypok pednexcun | Temarmueckuit
KJlacce
3 3 [MoBTOpeHne MaTepuana, M3y4eHHOro B 8 Ypok pednexcun | Temarmueckuit
KJlacce
4 4 [ToBTOpeHME MaTepHaia, U3y4eHHOro B 8 VYpok pedaekcun | Tematudeckuit
KJacce
5 5 CraproBast TMarHoCcTHKA Ypok TemaTudeckuit
Pa3BUBAIOLIETO
KOHTpPOJIS
1. Mexannueckue siaenus (49 u)
6 1 Marepuanpaas Touka. CucreMa orcdera. YPOK OTKpPBITHS Tekymuii JlaGopaTopHbIii
[lepememnienue HOBOT'O 3HAHUS TEPMOMETP, JaTUHK
TeMIIepaTypsl
7 2 Onpenenenrie KOOPAWHATHI IBUKYIIETOCS Tea. YPpOK OTKpBITUS Tekymumii
HOBOT'O 3HAHUS
8 3 [lepeMerenne npyu NpsAMOIMHENHOM YPOK OTKpBITHS Tekymuii [lITaTuB mabopaTOpHBIH,
PaBHOMEPHOM JIBH)KEHHH. HOBOT'O 3HAHUS MEXaHH4YeCKast CKaMbsl,
OpyCOK JepeBsSHHBIH,
3JEKTPOHHBIA CEKYHIOMED
C IaTYNKAMH,
MarHUTOYIPaBJIsieMble
TePKOHOBBIC TaTYUKU
CeKyHAOMepa
9 4 Pemenne 3aga4d Ha TeMy «PaBHOMEpHOE Ypok pedpnexcun | Temarnueckuit
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JIBYDKEHHE TEI»
10 5 Pemenne 3aga4 Ha Temy «PaBHOMepHOE Ypok pednexcun | Temaruueckuit
JBIDKEHHE TEI»
11 6 [IpsimonuHeltHOEe paBHOYCKOPEHHOE IBUKEHHE. YPOK OTKpBITHS Texymuit
Y ckopeHue. HOBOT'O 3HAHUS
12 7 CKOpOCTh MPSAMOIMHEHHOTO PAaBHOYCKOPEHHOTO | YPOK OTKPBITHS Texymmi
nBroKeHus. ['paduk ckopocTH. HOBOT'O 3HAHWUSI
13 8 [Tepemenienue Tena mpy TPSIMOTUHEHHOM YPOK OTKpPBITHUS Texymmii
PaBHOYCKOPEHHOM JIBHXKEHUHU 0€3 HaYallbHOM HOBOT'O 3HAHWUSI
CKOPOCTH.
14 9 Pemenne 3a1a4d Ha Temy «HepaBHOMepHOE Ypok pednexcun | Temarmueckuit
JIBYDKEHHE TEID»
15 10 Pemenne 3amau Ha Temy «HepaBHOMEpHOE VYpok pedaexcun | Tematudeckuit
JBYDKEHHE TEI»
16 11 JlaGopaTtopHas pa6ora Nel «McceienoBanue Vpok pednexcun | Temarnmueckuit [lTaTnB mabopaTopHBIH,
PABHOYCKOPEHHOI'0 IBUKEHUs 0e3 MEXaHHYeCKasl CKaMbsl,
HAYAJIbHON CKOPOCTHY. OpYCOK JepEBSHHBIN,
3JIEKTPOHHBIM CEKYHIOMEP
C IaTYUKaAMH,
MarHUTOYIPaBIIsieMble
TepKOHOBBIE AATYUKU
CeKyHAOMepa
17 12 KontpoabHasi padora mo teme Ne 1 «3aKoHBI Ypok TemaTuueckuit
B3aUMO/EICTBUS M IBUKEHUS Te» Pa3BUBAIOLIETO
KOHTPOJIS
18 13 OTHOCHTETHLHOCTD IBIKCHUS. YPOK OTKpBITHS Texymuit
HOBOT'O 3HAHUS
19 14 WueprumansHpie cucteMbl oTcueTa. [lepsorit YPOK OTKpHITHS Texymruit
3akoH HploToHa HOBOT'O 3HAHUS
20 15 Bropoii 3akon HeroToHa. YPOK OTKpBITHS Texymuit ®ponTanpHas 1abopaTopHas
HOBOT'O 3HAHUS pabora Ne 1 «M3yuenue
JBWDKEHHS Tea MPH IeHCTBUH
CHJIBI TPEHHSI»: EPEBSIHHBIN
Opycok, Habop TPy30B,
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MEXaHUYeCKask CKaMbs,
JTMHAMOMETP.
21 16 Tperuit 3akon HptoToHAa. YPOK OTKpBITHS Texymuit @poHTAIBHASA
HOBOT'O 3HAHUS JabopaTopHasi
padoTta Ne 2 «3ydyeHue
JABHMKEHHUSI CBSI3AHHBIX TeJD»:
HITATHB J1a0OPaTOPHBEIHA,
MEXaHUYEeCKasi CKaMbs,
OpYCOK JepEBSIHHBIN,
3JIEKTPOHHBINA CEKYHIOMED
C ATYMKAMH,
MarHUTOYPABIISIEMbIC
TepPKOHOBBIC IATUUKH
CceKyHIoMepa, Habop TPy30B,
0JIOK HENO/IBM)KHBIN, HUTh
22 17 CB00OHOE TaJICHHE TEJI. YPOK OTKpBITHS Texymuuit
HOBOT'O 3HAHUS
23 18 Perenue 3aga4u Ha Temy MHepiinanbHbie Vpok pedaexcun | TemaTuuecKuit
cucremMbl orcuera. IlepBrbiit 3akoH HetoToHa
24 19 Pemrenwne 3a1a4 Ha Temy Bropoii 3akoH VYpok pedaekcun | Temartuueckuit
HerotoHa.
25 20 JIBmoxeHue Tena, OpOILICHHOI0 BEPTUKAILHO YPOK OTKpBITHS Texymmit
BBepX. HeBecomocTh. HOBOT'O 3HAHUS
26 21 JlabopaTopuas padora Ne2 U3mepenue Vpok pedaexcun | Temaruueckuit
YCKOpPeHHsI CBOOOTHOI0 MaeHusI
27 22 3aK0H BCEMUPHOTO TSATOTEHUS. YPOK OTKpHITHS Texymuit
HOBOT'O 3HAHUS
28 23 YckopeHne cBOOOIHOTO MaJeHus Ha 3eMiie U YPOK OTKpHITHS Texymuit
IPYTUX HEOECHBIX TeNax. HOBOT'O 3HAHUS
29 24 [IpssmonuHeliHOE U KPUBOJIMHENHOE JBHKEHUE. YPOK OTKpBITHS Texymuit
JIBrKeHHe 10 OKPY>KHOCTH C TIOCTOSIHHOH 110 HOBOT'O 3HAHUS
MOJLYJTIO CKOPOCTEIO.
30 25 HckyccTBeHHBIE CIyTHUKH 3EMITH. YPOK OTKpBITHSA Texymuit
HOBOT'O 3HAHUS
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31 26 Nmnynbc Tena. 3akoH COXpaHEHUS] UMITYJIbCa YPOK OTKpBITHS Texymmit
HOBOT'O 3HAHHUSI
32 27 PeaktuBHOe nBUKeHME. PakeThl. YPOK OTKpBITUS Texymuuit
HOBOT'O 3HAHUSI

33 28 Pemenue 3ana4d Ha Temy JIBrokeHue Ypok pedaexcuun Temaruueckuii
110 OKPY>KHOCTH C IOCTOSIHHOM 110
MOJLYJTIO
CKOPOCThIO

34 29 Pemenne 3a1a4 Ha Temy Umnynbe Tena. 3akoH Ypok pednexcun TemaTtuueckuit
COXpaHCHUA UMITYJIbCA.

35 30 BbIBOI 3aK0HA COXpaHEHUS] MEXaHHUYECKOH YPOK OTKpBITHS Texkymmit
OHEpPruu HOBOI'O 3HAHUA

36 31 Pemenne 3a1a4 Ha Temy BoiBon 3akoHa Ypok peduexcun TemaTtuueckuit
COXpaHCHUSI MEXaHUYECKOW SHEPTUU

37 32 Perienue 3amau BeiBoj 3aK0HA COXpaHEHHUS Ypok pedaekcuu Temarnueckuii
MEXaHUYECKON AHEPTrum

38 33 KonTtpoanHasi padora Ne2 mo teme Ypoxk TemaTrnyeckuit
«lnHAMHKa MaTePHATBHON TOYKH» Pa3BUBAIOIIETO

KOHTPOJISI

39 34 KonebarenpHoe ABMKEHHE. YPOK OTKPBITHS Texymmit JemoncTpanun

CBoOoaHBIEKOTEOAHMS. HOBOT'O 3HaHUS «KosiebaHnsIHUTSAHOTO

Komnebarenpuble cuctreMbl. MasTHHK.

MasiITHUKA M CBOOOIHbIE
KO0JIe0aHus rpy3a Ha
NPYKHHE»:

KOMITBIOTEP, AaTYHK
YCKOpEHHUS,
WHTEPAKTUBHAS J0CKA UIIH
9KpaH C MPOEKTOPOM AJISt
JEMOHCTpaLUH rpauKoB,
LITATHB C KPEHEXKOM,
Ha0O0p NPYXHUH Pa3HOU
KECTKOCTH, HA0Op TPy30B
1o 100 r rpy3 CKprOUYKOM,
JIErKast u

HepacTsHKUMas HUTh,
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pyJerka
40 35 BenuunHel, XapakTepu3yroIue YPOK OTKpBITHSI Texymmit JeMoHCcTpanun
KonebaTebHOCABIIKCHNE. HOBOT'O 3HAHHUSI «KonedbanHussHUTSIHOTO
MasiTHUKA H CBOOOTHbIE
KoJIe0anus rpy3a Ha
NPYKAHE»: TaTIYHK
YCKOPEHHUSI, ITATUB C
Kpernexom, Habop rpy3os,
HUTB, HA0OpP MPYKUH
41 36 JlaGopaTropHasi padora Ne 3. Ypoxk pedaekcuu Temaruueckuii JlaGoparopHas pabora
Hccaenopanne3aBUCMMOCTH NEPHOAA U «3yuenue
4acTOThI CBOOOTHLIX KOJIe0OaH Uil KoseOaHui
MaTeMaTHYeCKOro MassiTHMKA OT ero HUTSHOTO
AJTUHBD). MasITHHKa»:
KOMIIBIOTEP, TAaTYHK
YCKOPEHUS, TPY3 C KPIOUKOM,
JIErKasi ¥ HepacTsHKUMast
HHTB,PyJIeTKA
42 37 I'apMoHmIUecKre KomeOaHus. VPOK OTKPHITHS Texymmit
[peBpameHus HEPT U TTPU HOBOT'O 3HAHUS
KOJIe0aTeTbHOM JIBIKCHUH.
3aTyxaromue KoieOaHus.
BeIinyX1eHHBICKOTE0aHUSL.
43 38 Pe3onanc. Pemenue 3amau YPOK OTKpHITHS Texymuit
HOBOT'O 3HAHUS
44 39 Pemenue 3a1a4d Ha TemMy Ypok pednexcun Temarnueckuii
KonebatenpublecucteMbl. MasiTHUK.
45 40 Pemenne 3a1a4d Ha Temy [IpeBpamenus Ypok pedaexcun Temarnueckuii
9HEPIHU IIPH KOJIeOATENbHOM JIBIKCHUH
46 41 Pacnpocrpanenne konebaHnuii B cperne. YPOK OTKpBITHS Texymuit
BonnbL [IpoonbHbIe U TIONEpEYHbIE BOJIHBL HOBOT'O 3HAHUSI
47 42 JinHa BoaHbI. CKOPOCTH PAacIpOCTPaHEHHS YPOK OTKpBITHSA Texymmuit
BOJH. MlcTOUHMKH 3ByKa. 3BYKOBEIE HOBOT'O 3HAHUS
KonebaHusl.
48 43 Bricora ToHa. ' poMKOCTB 3ByKa. YPOK OTKpPBITHS Texyumit JeMoHcTpanus




MynununansHoe 010KeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHHE
«3naropynosckas COLI um. I'CC K.®.benomankuna»
662245, KpacHosipckuit kpait, YKypckuil paiioH, n.371aTopyHOBCK, yia.Mupa 1.9
WHH/KIIIT 2439004534/243901001, OI'PH 1022401092691
mouzlat@mail.ru/mouzlat.ushur.ru / Ten.8(39156)24136

HOBOI'O 3HAHU

«3BYKOBBIEBOJHBD:
KOMIIBIOTEp, PUCTABKa-
ocuusiorpad,
WHTEPAKTUBHAS JIO0CKa
WJIM OKpaH ¢ IPOSKTOPOM
JUTSLIEMOHCTPALA Y
rpadMKOB, 3BYKOBOH
reHepaTop, AMHAMUK
HM3KOYaCTOTHBIN Ha
MOJICTaBKe, MUKPO(OH,
KaMepTOH Ha Pe30HATOPHOM
SITUKE

49 44 PacripocTpanenme 3Byka. 3ByKOBBIE BOJHBI. YPOK OTKpBITHS Texymuit
CKopocTh 3BYKA. HOBOT'O 3HAHUSI

50 45 Perrenue 3aa1a4y Ha TeMy Ypok pedaexcun Temarnueckuii
CkopocThpacpocTpaHeHHs
BOJTH.

51 46 Pemenne 3a1a4 Ha TeMy 3ByKOBBIE BOJIHEI. Ypok pedaekcuu TemaTudeckuit
CKOpOCTh 3BYKa.

52 47 Otpaxxenne 3ByKka. Oxo. Pemenne 3amad. YPOK OTKPBITHS Texymruit

HOBOT'O 3HAHUS

53 48 Pemenne 3a1a49 Ha TeMy 3BYKOBBIE BOJTHBI. Ypok pedaekcnn TemaTndeckuit
CKOpOCTh 3BYKa.

54 49 KontpoanHnas pagora Ne 3 no Ypok TemaTnueckuit
Teme: MexaHn4yecKue KoJieGaHust Pa3BUBAIOIIETO
¥ BOJIHbBI KOHTPOJISI

2.2JIeKTprYecKue U MArHUTHBIE siBJieHus (144)
55 1 MarauTtHoOe TI0JIe U ero rpaduaeckoe YPOK OTKpPBITHS Texymmuit JdemoncTpauus «3mepenue

n3obpaxenue. HeogHoponHoe u oJHOpOAHOE
MarHuTHBIE TT0JIS.

HOBOI'O 3HAHUA

10JI1 IOCTOSIHHOI' O
MACHUTA»:

JaTYUK MAarHUTHOTO ITOJIA,
IMOCTOSHHBIA MAarHUT
TTOJIOCOBOM
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56 2 Hanpagnenue Toka 1 HalpaBJICHUE JIMHAN €ro YPpOK OTKpBITHUS Texymmii Jdemoncrpanus «M3mepenue
MarHMTHOTO IOJIS. HOBOT'O 3HaHUS MarHuTHOrO 10Jisl BOKPYT
NMPOBOIHUKA C TOKOM»:
JTATYMK MAarHUTHOTO IT0JIS, B
HITaTHBa, KOMILJIEKT
MIPOBOJIOB, MICTOUYHUK TOKa,
KITIOY
S7 3 OOHapy>keHHe MATHUTHOT'O HOJISL TIO €r0 YPpOK OTKpBITUS Texymmii JlaTyrk MarHMTHOrO 1OJ,
JIEUCTBUIO Ha 3JIeKTpuyeckuil Tok. [IpaBuiio HOBOT'O 3HAHUSA MOCTOSIHHBIA MarHuT
JIEBOU PYKH. MOJIOCOBOM, JINHEWKa
M3MEpHUTENbHAS
58 4 Pemrenne 3a1a4 Ha Temy OOHapyxeHue Ypok pednexcun TemaTtuueckuit
MarHMTHOTO HOJISl TIO €T0 JEHCTBUIO Ha
anekTpuueckuit Tok. IIpaBuiio jeBoi pyKu.
59 5 Nuaykiys MaraHuTHOTO MO, YPpOK OTKpBITUS Texymuii
HOBOT'O 3HAHUS
60 6 MarHuTHBIH ITOTOK. YPOK OTKpBITHS Texymuuit
HOBOT'O 3HAHUS
61 7 Pemrenne 3a1a4 Ha Temy OOHapyxeHHe Ypok pedaexcun Temarnueckuii
MAarHUTHOTO HOJIS 110 €T0 JEHCTBUIO HA
3JIEKTpUYeCKUi TOK. [IpaBHIIO I€BO PYKH.
62 8 Pemrenne 3ama4 Ha Temy UHayKIms Ypok pedaekcuu Temarnueckuii
MAarHUTHOTO IOJISL.
63 9 SIBneHue 31eKTpOMarHuTHOW HHTyKIUH. YPOK OTKpBITHUS Texkymuii JdemoncTpanust «SIBjaenune
HOBOT'O 3HAHUS 3JIEKTPOMATHUTHOM
MHAYKIMM»:
JATYUK HAIPsDKEHUS,
COJIEHOU, IOCTOSIHHBIN
MIOJIOCOBOW MArHMT,
TpyOKka [I1BX, koMruiekt
MIPOBOJOB
64 10 Hampasnenne naaykimonHoro Toka. IIpasuio YPOK OTKpBITHSA Texymmit
Jlenna. SIBneHvrie caMOMHAYKIIMU HOBOT'O 3HaHUS
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65 11 JlaGopaTopuas padora Ne 4 «3yuenne Ypok pednexcun TemaTnueckuit
SIBJIEHUS YJIEKTPOMATHUTHOH MHAYKIHM.
66 12 Pemenne 3ana4y Ha Temy Hampasnenune Ypok pednexcun TemaTnueckuit
HHIyKUUMOHHOrO ToKa. IIpasuio Jlenna
67 13 Pemenne 3agau Ha Temy Hanpagnenue Ypok pednexcun Tematnueckuii
MHIyKIUMOHHOrO ToKa. [IpaBuiio Jlenna
68 14 KoutpoabHas padora Ne 4 Ha Temy Ypox TemaTudeckuit
DJIeKTpUYeCKHe U MATHUTHBIE SIBJICHUS Pa3BUBAOIIETO
KOHTPOJIS
3. DJIeKTPOMArHUTHBIE KoJieGaHusi M BOJIHBI (14 u)
69 1 DNeKTpOMarHuTHOE ToJIe. DIIEKTPOMATHUTHBIE YPOK OTKpBITHS Texkymmit Jemoncrpanus «3mepenne
BOJTHBI. HOBOT'O 3HAHWUSI XapaKTeprCTHK MepEMEHHOTO
TOKa»: IByXKaHaJIbHasI
pHcTaBKa-ocuuuorpad,
3BYKOBOM IreHepaTop, Habop
IIPOBOIOB
70 2 Konpgencarop. YPOK OTKpBITHS Texymuuit
HOBOT'O 3HAHUS
71 3 Kone6arensubiii koHTYp [IpuHIATIE YPOK OTKPHITHS Texymruit
paanocssi3u HOBOT'O 3HAHUS
72 4 Pemenne 3agau Ha Temy KonebarenbHbri Ypok pedaekcnn TemaTndeckuit
KOHTYP
73 5 Pemenne 3a1a4q Ha Temy [lpuHIATIBD Ypok pednexcun Temarnueckuii
paanocBsizu
74 6 WnTepdepennns n nudpaxius cBera. YPOK OTKpHITHS Texymuit
OneKTpoMarHuTHas MPUpPOJa CBeTa HOBOT'O 3HAHUS
75 7 [penomnenue cBera. UBNUECKUIA CMBICIT YPOK OTKPBITHS Texymuit
nokasarens npenomwiieHus. Jucnepcus ceera. HOBOT'O 3HAHUS
IIBera Ten
76 8 Pemenne 3anau Ha Temy Ousnyeckuii CMbICI Ypok pednexcuu TemaTnyeckuit
MOKa3aTess NPeIOMIIeHUSI.
Pemenne 3aga4 Ha Temy ucnepcus cBera.
IlBera Ten
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77 9 Pemenue 3agau Ha Temy ®@u3nyeckuil cMbICIT Ypok pednexcun Tematnueckuit
MOKAa3aTelis IpesOMIICHHSI.
78 10 Pemenne 3aga4 Ha Temy [ucrnepcus ceera. Ypok pednexcun TemaTnueckuit
[IBera Ten
79 11 Crextporpad u CIeKTPOCKOIT YPOK OTKpBITHS Texymuit
HOBOT'O 3HAHHSI
80 12 Tune! onTHdeckux criekTpoB. CriekTpanbHbINA YPpOK OTKpBITUS Texymmii
aHau3 HOBOT'O 3HAHHSI
81 13 [Mornmomenne u UCIycKaHUE CBETa ATOMAMH. YPOK OTKpBITHS Texymmit
[TponcxoxieHUE JIMHEHYAThIX CIEKTPOB HOBOI'O 3HaHHUS
82 14 Pemenne 3agau Ha Temy KonebarenbHbrit Ypok pednexcun Temarnueckuii
KOHTYP
. KBanToBbIie siBjeHust (16 1)
83 1 PanmnoakTMBHOCTh KaK CBUJETENHCTBO YPpOK OTKpBITUS Texymuii
CJIOXKHOI'0 CTPOEHHS aToMOB. Mozenu aToMOB. HOBOI'O 3HaHUS
OmpiT Pezepdopaa
84 2 PannoakTrBHBIC IPEBpALICHUS ATOMHBIX SIIAEP. YPOK OTKpPBITHS Texymmii
OKCIepuMEHTaIbHbIE METOABI UCCIIEA0BaHUS HOBOT'O 3HaHUS
YACTHIL
85 3 OTtkpriTHE IPOTOHA. OTKPHITHE HEUTPOHA. YPOK OTKPHITHS Texymruit
HOBOT'O 3HAHUS
86 4 JladopaTopuas padora Ne 5 «M3yuenue VYpoxk peduexcnn Tematnuecknit
JeJIeHUs siipa ypaHa no ¢ororpapuu
TPEKOBY.
87 5 CocraB aToMHOTO s11pa. MaccoBoe 9ncio. YPOK OTKpHITHS Texymuit
3apsaoBoe yucio. SnepHble CUIIbL. HOBOT'O 3HAHUS
88 6 JlaGopaTopuasi paGora Ne 6 «U3yuenune Ypok pedaexcun TemaTtuueckuit
TPEKOB 3apszKeHHbIX YACTHI 110 TOTOBBIM
dororpadpusam».
89 7 Oneprus cBsizu. Hedekr macc. YPOK OTKpBITHSA Texymuit
HOBOT'O 3HAHHUSI
90 8 Pemenne 3agad Ha Temy CocTaB aTOMHOTO YPOK OTKpBITHSA Texymmit
sapa. MaccoBoe 4ucIo. HOBOT'O 3HAHHUSI
91 9 Henenue snep ypana YPOK OTKpBITUS Texyuuit
HOBOT'O 3HAHUSI
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92 10 Lennas peakuus AeneHUs. YPOK OTKpBITHS Texymmit
HOBOT'O 3HAHHSI
93 11 Pemenne 3aga4 Ha temy [enenwue sinep ypaHa Ypok pednexcun TemaTtnueckuit
94 12 SAnepusiit peaktop. [IpeodpazoBanne YPOK OTKpBITHS Texymmit
BHYTPEHHEW SHEPIUH SIIAEP B JIEKTPUUECKYIO HOBOI'O 3HaHHUS
DHEPru. ATOMHAs DHEPTreTUKA

95 13 Buonoruueckoe neiicTBue paauanny. 3aKoH YPOK OTKpBITHS Texymmit

paOaKTUBHOTO paciaia HOBOT'O 3HAHHSI

96 14 TepmosiaepHas peakius. DjIeMeHTapHbIC YPOK OTKpBITHS Texkymmit

YHaCTHUIIBbI. AHTI/I‘IaCTI/IHBI HOBOI'O 3HAHUA
97 15 Pemenne 3agau Ypok pednexcun Temarnuecknii
98 16 Kontpoannas padora Ne 5 «Ctpoenue atoma Ypoxk TemaTtuueckuit
¥ aTOMHOTO SIIPa» pa3BUBAOIIETO
KOHTPOJIS
5. O6o0maroniee mnopropenue (74)

99 1 noaroroska OI'D Vpok pebaekcun TemaTnyeckuit
100 2 moaroroska OI'D Ypok pedaekcuu Temarnueckuii
101 6 Hrorosast kouTposibHas padora B hopmare OI'D VYpoxk Temarnueckuii

Pa3BUBAIOLIETO
KOHTPOJIS
102 7 AHaIHM3 KOHTPOJIbHOMH pabOTHI. VYpok pedaekcuu Temarnueckuii
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Y4edHo-MeTOIMYECKOE 00ecnieueHne 00Pa30BaTeIbLHOI0 Npouecca

1. JIutepatypa jjis yuutens (OCHOBHA):

- KoHTponbsHBIE U camocToATeNbHBIE paboTHI 10 (u3uke. 8 kinacc: kK yueoHuky A.B. Ilepeimknna «®usnka. 8 kinacey

/O.W. T'pomrieBa. — 2-¢ usn., - M.: M3natenscTBo «OK3amen», 2016.

- [IpumepHas mporpamMmma ocHOBHOTO o01ero oopasosanus o gusuke (MO P®) cO0pHUK HOPMAaTUBHBIX

JOKyMeHTOB, ¢uzuka. M./Ipoda, 2015.

- IIpumepnsie mporpammsl 1o yueOHbIM TpenmeraM. Ousuka. 7 — 9 xmaccel: poekT. — M.: IIpocsemenue, 2011.

(CranmapThl BTOPOTO ITOKOJIEHHUS).

- Paboumne nporpammel 1o ¢usmke. 7 — 11 kmaccel / ABt.-coct. B.A. TlomoBa. — 2-¢ u3n., - M.: ITnanera, 2013.

(OOGpazoBatenbHBIN CTAHIAPT).

- COopHHK 3amad 1o ¢uznke s 7 —9 kimaccoB oOpazoBarenbHBIX  yupexaeHuit  /B. W. Jlykamuk,

E.B. UBanosa. — 21-e uzn. — M.: [Ipocserienue, 2007.

- Coopnuk 3ama4 1o ¢usuke: 7-9 ki.: k yueOHukam A.B. [lepoimikuna u ap. «dusuka. 7 kinace», «Ddusuka. 8 kiacey,
«®Dwusnka. 9 kmace» [ A.B. Tépeimkun; Coct. H.B. ®unonosuy. — M.: M3patensctBo «Dx3ameny, 2008.

-  Owusmka. 9 KiI.: yuyeOHUK a1 0OIIeo0pa3oBaTelibHbIX yupexaeHuil /A.B. Ilepoimkun. — 14-e uszn., M.: Ipoda,

2014,

JlonmonHUTENLHAS:

- Tenpemmreitn JI.3., Kupuk JI.A., I'enbdrar U.M.. 3amauu no usmke ¢ npumepamu perieHuit. 7 — 9 kmaccol. [lox

pen. B.A. Opnosa. — M.: Unekca, 2005.

- KonrponsHo-uzmepurenbubie MaTepuanbl. Pusnka: 9 knace /Coct. H.U. 3opun. — M.: BAKO,2012.

- COOpHHK Ka4eCTBEHHBIX 3a/a4 1o ¢usnke: mist 7 — 9 k1. odbuieodpasosart. yupexaenuii / A.E. Mapown, E.A. Mapos.

— M.: Ilpoceemienue, 2006.

- ®@usmka. 9 ximacc: yuebHO-MeTomuueckoe mocobue / A.E. Mapon, E.A. Mapon. — 5-e usz., crepeoru. — M.:

npocda,2007.

HHTtepHer-pecypcesl:

http://school-collection.edu.ru

http://www.class-fizika.narod.ru/

2. Jlutepatypa Juis 00y4aronuxcs(OCHOBHAS):

-  Owmsuka. 9 wi.: yuyeOHUK s 001eoOpazoBarenbHbIX yupexaeHuii /A.B. Tleppimkud. — 14-¢ u3n., M.: [pooda,

2014.

- COopHHK 3amad TIO ¢usznke s 7 —9 KiaccoB oOpa3zoBarenbHBIX  yupexaeHuit  /B. . Jlykamuk,

E.B. UBanosa. — 21-¢ uzn. — M.: [Ipocserenue, 2007.

JononnurenbHas:

- CoOopHuk 3anay o ¢usuke: 7-9 ki.: kK yueOnnkam A.B. Tlepeimkuna u ap. «dusuka. 7 kiacey, «dusuka. 8 xinacey,
«@usnka. 9 kiaace» / A.B. Iépeimkun; Coct. H.B. ®unonouy. — M.: M3natensctBo «Ox3ameny, 2008.
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