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IHHOACHUTEJIBHASA 3AIINCKA.

Pabouas mporpamma k penmery «®dusukay pazpadboTaHa Ha OCHOBE TpeOOBaHUM K pe3ybTaTaM
OCBOEHUSI OCHOBHOM 00111€00pa30BaTeIbHOM MPOTrpaMMbl OCHOBHOTO 001IIero 00pa3oBaHUs
MBOY «COII Nel6y.

JlanHas mporpamma peanusyercs B yueoOHuke ®usuku, aBropos A.B.Ilepoimkua. M.
«dpodayn, 2019r.

JlanHast mporpaMMa peaau3yeTcsl C y4eToM MaTepHallbHO-TeXHu4Yeckoi 6a3bl LlenTpa

TOYKA \’pocm
.

O6p330BaHI/I5I CCTeCTBeHHO-HaquOﬁ HaIlpaBJICHHOCTHU «Touka pocTa»

OOwiee 3HaueHNEe (PU3UKHU, KaK COCTAaBHOM YacTu 0011ero oopa3oBaHUs COCTOUT B TOM, YTO
OHA BOOPY’KAeT y4alllerocsi HAy4YHbIM METOJIOM IIO3HAHUs, IT03BOJISAIOIINM I101y4aTh
00BEKTHBHBIC 3HAHUS 00 OKpYy’KatouieM Mupe. Tak ceroiHs HKCIIEPUMEHT SBJISCTCS
HMCTOYHMKOM 3HAHUM U KPUTEPUEM UX UCTUHHOCTH B Hayke. KoHIenus COBpeMEHHOT0
00pa3oBaHMs M10/IPa3yMEBAET, UTO B yUeOHOM 3KCIIEPUMEHTE BEIYLIYIO POJIb JOJKEH 3aHSTh
CaMOCTOATEIIbHBIN UCCIIEN0BATEIBCKUN YYEHUYECKUM DKCIIEPUMEHT.

CoBpeMeHHBIE IKCIIEPUMEHTATIBLHBIE HCCIIEIOBAHUS 110 (PU3UKE YK€ TPYAHO MPEICTaBUTh O€3
UCIOJIb30BAHUS HE TOJIBKO aHAJIOTOBBIX, HO U LIU(POBBIX U3MEPUTENILHBIX TPHOOPOB. B
denepanbHOM rocy1apcTBEHHOM 00pa30BaTEeIbHOM YKa3aHO, YTO OJHUM U3 YHUBEPCAJIbHBIX
y4eOHBIX AEWCTBUI, MPUOOPETaEMBbIX YUAIIUMUCS, TOIHDKHO CTaTh YMEHUE «IIPOBEICHUS
OIBITOB, IPOCTHIX IKCIEPUMEHTAIBHBIX UCCIIEIOBAHNUMN, ITPSMBIX U KOCBEHHBIX U3MEPEHUH C
MCIOJIb30BAaHUEM aHAJIOTOBBIX U IM(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOBY.

OO0yueHnue ocymiecTBisieTcs pu nozjepxkke LlenTpa o0pa3oBaHus ecTECTBEHHOHAYUYHON
HarpaBieHHOCTH «To4ka pocTa», KOTOPBIN CO3/1aH, Ul pPa3BUTHS Y yJalIUXCs
€CTECTBEHHO-HaYyYHOM, MaTeMaTH4eCKOi, MH(OPMaLlMOHHON I'PaMOTHOCTH, (POPMHUPOBAHUS
KPUTHYECKOI'0 ¥ KPEATUBHOT'O MBIIIJIEHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-
Hay4YHOH HaINpaBJICHHOCTH, a TAaKXKe JUI IPAKTUYECKOH 0TpabOTKN yuyeOHOro MaTepuaa 1o
yueOHOMY npeameTy «Dusukar.



Ils1anupyeMble pe3yJibTaThl OCBOEHHS Y4eOHOro npeamera «@u3ukay.
JINYHOCTHBIMHY pe3yabTaTaMu 00y4deHUs u3nKe B 7-9 Kaccax sSBISIOTCS:

e Cc(hOpMHUPOBAHHOCTh IO3HABATENIbHBIX HHTEPECOB, HMHTEIUIEKTYalIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN yJaluxcs;

e YOGXKICHHOCTb B BO3MOXKHOCTH TO3HAHUS MPHPOJBI, B HEOOXOJUMOCTH pPa3yMHOIO
WCIIOJb30BAaHUS  JIOCTH)KCHUM HAyKW W TEXHOJOTMWA Uil  JAJIbHEHIIEro  pa3BUTHS
YeJI0BEYECKOro 00IIeCTBa, yBaXKEHNE K TBOPIIAM HAYKU U TEXHHUKH, OTHOLIEHUE K (PU3MKe Kak
JIEMEHTY O0IIEYEIOBEYECKON KYJIBTYPHI;

® CaMOCTOSITENIbHOCTh B MPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUUYECKUX YMEHUM;

® TOTOBHOCTh K BBIOOPY >KM3HEHHOT'O IYTH B COOTBETCTBHHM C COOCTBEHHBIMU HHTEpECaMu U
BO3MOKHOCTSIMU;

e MOTHBAIMs 00pa3oBaTeNbHON  JEATENIPHOCTH INKOJIBHUKOB HAa OCHOBE JIMYHOCTHO
OPUEHTHPOBAHHOI'O MTOAXO0/A;

e (QopMupoBaHME LIEHHOCTHBIX OTHOUIICHUH IPYr K JAPYry, YUHUTEII0, aBTOpaM OTKPBITUM H
n300peTeHu, pe3yabTaTaM 00ydeHUsI.

e MeranpeaMeTHbIMH pe3yJabTaTaMu 00y4deHHs PU3nKe B 7-9 Kiaccax sSBISIOTCS:

® OBJAJICHUE HABBIKAMHU CAMOCTOSITEILHOTO TNPUOOPETeHHs] HOBBIX 3HAaHUW, OpraHu3alud
yueOHOM [IeATENbHOCTH, MOCTAHOBKHU IIeJIel, IUTAHUPOBAHMS, CAMOKOHTPOIS U OICHKU
pe3yJabTaTOB CBOEU NEATEIIbHOCTH, YMEHUSMH TPEABHUACTh BO3MOXHBIE PE3YJIbTAThl CBOUX
JIEHCTBHI;

® [IOHUMAHHME PA3IUYHN MEXIYy HUCXOIHBIMU (paKTaMH W TUIOTE3aMH JUIsl UX OOBSCHEHUS,
TEOPETHUYECKUMHU MOJCIIAIMH U PEATbHBIMH OOBEKTAMU, OBJIAJICHHE YHUBEPCATbHBIMHU
yueOHBIMU [IEHCTBUSMU Ha MpUMEpax THUMOTe3 Il OOBSCHEHHS H3BECTHBIX (AKTOB M
OKCIIEPUMEHTAILHON MPOBEPKH BBIIBUTACMBIX THIIOTE3, Pa3pa0OTKH TCOPETHUSCKUX MOJICIICH
MIPOLIECCOB WUJIU SIBJICHUN;

e (opMupoBaHuME yMEHUW BOCIPUHUMATH, MEpepadaThiBaTh U MPEABIBIATH WHPOpPMAIUIO B
CIIOBECHOM, O0Opa3HOW, CHUMBOJIMYECKOM (opmax, aHaIu3upoBaThb M nepepadaThiBaTh
MOJyYEHHYI0 HMH(POPMAIMI0O B COOTBETCTBUU C TIOCTaBICHHBIMHU 3a7auaMH, BBIICISThH
OCHOBHOE COJIEp)KaHHE MPOYUTAHHOTO TEKCTa, HAXOJAUTh B HEM OTBETHl Ha IOCTABIIEHHBIE
BOIIPOCHI U U3JIaraTh €ro;

® [pUOOpETEHHE OIBbITa CAaMOCTOSTENILHOTO TOMCKA, aHajlu3a W oTOopa HMHOpMAIUH C
WCIIOJIb30BAHUEM PAa3JIMYHBIX HCTOYHMKOB M HOBBIX HH(MOPMAIIMOHHBIX TEXHOJOTUH JJIs
pelIeHus TO3HABATENbHBIX 33/a4;

® pa3BUTHE MOHOJIOTHYECKOM W JMAJOTUYECKON peYH, yYMEHHS BbIpaXaTh CBOW MBICIH U
CIIOCOOHOCTH BBHICIYIIMBATh COOECEIHMKA, IOHUMATh €r0 TOUYKY 3peHHs, MPU3HABAThH MPaBO
JIPYroro 4ejoBeKka Ha MHOE MHEHMUE;

® OCBOGHUE TMPUEMOB JECUCTBUH B HECTAHJAPTHBIX CUTYyalUsX, OBJIAJCHHUE 3BPUCTHUYECKUMU
METOJIaMH pelIeHHs TPOOIeM;

e (popMupoBaHue yMEHHI pabOTaTh B IPYIIIE C BHITIOJHEHUEM PAa3IUYHBIX COIMAIBHBIX POJICH,
MIPEACTABIISITH M OTCTaUBAaTh CBOM B3TJISIBI M yOCKICHUS, BECTH JUCKYCCHIO.

IIpenmeTrHbiMu pe3yabTaramu 00y4eHust pusuke B 7-9 Kiaccax siBJISIIOTCH:

e (popMupoBaHue MpEICTABICHUN O 3aKOHOMEPHOU CBSI3U M TTO3HABAEMOCTH SIBJICHHU TTPUPO/IBI,
00 OOBEKTUBHOCTH HAYyYHOTO 3HAHMS, O CHCTEMOOOpa3yroueil poau QUMK A1 pa3BUTH
JPYTUX €CTECTBEHHBIX HAyK, TEXHUKM M TEXHOJIOTU; HAYyYHOTO MHPOBO33PEHUS Kak
pe3ynbTaTa U3y4eHHs] OCHOB CTPOCHHS MaTepHH B (PyHIaMEHTaIbHBIX 3aKOHOB (DHU3UKU;

® 3HAHHUA O MPHUPOJIC BAKHEUIINX (DU3UUECKUX SBICHUN OKPYXKAIOIIETO MHpa W MOHMMAaHUE
CMBICTa (PU3NYECKUX 3aKOHOB, PACKPHIBAIOIINX CBS3b M3yUCHHBIX SIBJICHUN;

e (opMupoBaHHE TEpPBOHAYAIBHBIX TMPEACTABICHHH O (U3MUECKOW CYITHOCTH SIBICHUU
npUpOabl (MEXaHUYECKUX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX), BHJIAX MaTEpHH
(BEIIeCTBO | T0JIE), ABIKEHUU KaK CIOCO0e CYIECTBOBAHUS MAaTEPHUU; YCBOCHHE OCHOBHBIX
UJEd MEXaHUKH, AaTOMHO-MOJIEKYJIIDHOTO YYE€HHMS O CTPOCHHHM BEIIECTBA, JJIEMEHTOB
DIIEKTPOJAMHAMUKA W KBAaHTOBOW (M3WKM; OBJIAJICHHE TMOHITHHHBIM alaparoM W
CUMBOJINYECKUM SI3bIKOM (PU3UKU;



® YMEHHs IIOJIB30BATbCSl METOAAMH HAyYHOTO MCCIEAOBAaHUA SIBICHUN NPUPOIBI, IPOBOJHUTH
HaOJIIOA€HUs, IUIAHUPOBATh U BBINOJIHATH AKCIEPUMEHTHI, 00pabaThIBaTh pe3yJbTaThl
U3MEPEHUH, MPEACTaBIATh pE3yAbTaThl M3MEPEHHH C TIOMOIIbIO Ta0mul, TpadukoB U
bopmyn, oOHapyKUBaTb 3aBHUCUMOCTH MEXAy (U3MUECKUMH BEIUYMHAMM, OOBSICHATH
IIOJIy4eHHBIE PpEe3yJbTaTbl M JI€JaTh BBIBOJBI, OLICHMBATh TIPaHULbl IIOTPELIHOCTEH
pE3yJIbTaTOB U3MEPEHUI;

e yMEHHS NPUMEHITh TEOPETHUYECKHE 3HAHMS MO (PU3MKE Ha IMPaKTHKe, pemaTh (U3NYEecKue
3a/1a4M Ha IIPUMEHEHUE NI0JIy4CHHBIX 3HAHU;

® YMEHHS U HaBBIKM IPUMEHSATH MOJYYEHHbIE 3HAHUS JUIsl OOBSICHEHUS NPUHLMIIOB JEHCTBUA
BOKHEHIIMX TEXHUYECKMX YCTPOMCTB, (pabOThI) MalIMH U  MEXaHHU3MOB, CpEICTB
NEPeABIKEHUSI M CBSA3M, OBITOBBIX NPUOOPOB, TNPOMBIIUIEHHBIX TEXHOJIOTHYECKHX
IPOLIECCOB, PELLICHU  NPAKTHYECKUX  3aJady  IIOBCEJHEBHOW  JKU3HHU, oOOecrnedyeHus
0€30MacCHOCTH CBOEH KU3HU, PAllMOHAIBHOIO IPUPOIONOIb30BAHUS U OXPAHbI OKPYXKaIOLIeH
CpeJibl; BIUSHUSA TEXHUYECKUX YCTPOMCTB Ha OKPYXKAIOLIYIO CPENY;

® 0CO3HaHHME BO3MOXHBIX IPUYHH TEXHOTEHHBIX M YKOJIOTUYECKUX KaTacTpod.

® OCO3HAaHME HEOOXOIMMOCTH MPUMEHEHUS JOCTUKEHUH (U3UKM M TEXHOJOTUH A
palOHaIbHOIO IPUPOIOIOIB30BaHNUS;

® OBJIAJICHUE OCHOBAaMHU O€30MACHOTO UCIOJb30BAaHUS E€CTECTBEHHBIX M MCKYCCTBEHHBIX
ANEKTPUYECKUX U MArHUTHBIX I10JIEH, JJIEKTPOMAarHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
UCKYCCTBEHHBIX MOHU3UPYIOIIMX H3JIyde€HHH BO M30€KaHHE MX BPEIHOIO BO3ACUCTBUS Ha
OKPY’KaIOIIYIO CpeNly U OPTaHHU3M YEJIOBEKa;

e (opmHupoBaHUE YOEXKIEHUS B 3aKOHOMEPHOM CBSI3M M MO3HABAEMOCTH SIBJICHUH NMPHUPOJBI, B
00BEKTUBHOCTH HAYYHOT'O 3HAHMSI, B BBICOKOM IIEHHOCTU HAayKH B Pa3BUTHM MaTepUaIbHON U
JIyXOBHOH KYJIBbTYpBI JIFOJIEH;

® Dpa3BUTHE TEOPETUYECKOTO0 MBIIIJICHHUS HAa OCHOBE (DOPMUPOBAHHS YMEHMH YCTaHaBIIMBATh
GdakThl, pa3nMyaTh NPUYMHBI U CIEACTBUS, CTPOUTh MOJEIM U BBLABUIaTh T'MIIOTE3BI,
OTBICKHMBAaTh U (HOPMYIHPOBATh JI0KA3aTEIbCTBA BBIJBUHYTHIX THIOTE3, BBIBOJUTH U3
HKCHEPUMEHTAIBHBIX (PAKTOB U TEOPETHUECKUX MOJIesIel (PU3NUECKUE 3aKOHBI;

® pa3BUTHE yYMEHUS IUIAHUPOBATh B IIOBCEJHEBHOW JKM3HU CBOU JECHUCTBHS C IPUMEHEHUEM
IIOJIyYEHHBIX 3HAHWM 3aKOHOB MEXAHMKH, JICKTPOAVMHAMUKH, TEPMOJNHAMHUKU M TEIUIOBBIX
SIBJICHUH C L1eJIbI0 COepeKEeHNUs 370POBbS;

e (opmHpoBaHHE MPEACTABICHUN O HEpPAIMOHAIBHOM HCIOJB30BAaHUU MPUPOJHBIX PECYPCOB U
DHEPIUH, 3arpsA3HEHUM OKPYXKAIOIIEH Cpenbl KAaK CIEACTBHE HECOBEPIICHCTBA MAIIWH H
MEXaHU3MOB.

e KOMMYHMKAaTHBHBIC YMEHHs: JOKJIAIbIBATh O PE3YybTaTax CBOErO MCCIIECIOBAHUs, Y4aCTBOBAThH
B JIUCKYCCHH, KPATKO M TOYHO OTBEYATh Ha BOIIPOCHI, UCIIOJIb30BaTh CIIPABOYHYIO JINTEPATYPY
U JIpyTre UICTOUHUKU UH(OpMAIIH.

BeinycKHUK Hay4uTCSH:

coOnoaTh npaBuia 0€30MaCHOCTH M OXpaHbl TpyAa IpU pabdoTe ¢ yueOHBIM M Ja0OpaTOPHBIM
o0opynoBaHUEM;

MOHUMATh CMBICII OCHOBHBIX (PM3UUECKUX TEPMHUHOB: (U3NYECKOE TeN0, (U3NYECKOE SIBICHHUE,
¢u3nueckas BeJIMUrHA, €IUHULIBI U3MEPEHUS;

pacrio3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXHO PpEIIUTh TMPU TMOMOUIM (PU3UYECKHX METOJIOB;
AQHAJIM3UPOBATh OTHEJIbHBIE ATAlbl IPOBEACHMS MCCICJOBAaHUNM M HMHTEPIPETHUPOBATH PE3YJIBTATHI
HaAOJIOCHUH U OIBITOB;

CTaBUTh OMbITHl 10 HCCIEIOBAaHUIO (PU3NUECKHUX SBJICHUN WM (U3NYECKUX CBOMCTB Ten 0e3
UCTOJb30BAHUS TPSMBIX HM3MEpEeHHi; Tpu 3ToM (opMmynupoBaTh mpobieMy/3agady ydeOHOTro
HKCIEPUMEHTa; COOMpaTh YCTAaHOBKY U3 IPEJUIOKEHHOr0 000pYHOBaHMs; NPOBOAUTH OMNBIT H
(bopMyIHpPOBATH BHIBOJIBI.

ITpumeuanue. [Ipu npoBeneHun uccnenoBaHUS (PU3HMUECKUX SBICHUN M3MEPHUTEIbHBIE NMPHOOPHI
UCTIOJIB3YIOTCS JIMIIb KaK JATYMKH U3MEpPEeHHs (PU3NYECKHX BEIWYHMH. 3alUCH MOKA3aHUHM IMPSIMBIX
U3MEPEHUH B 3TOM Cllydae He TpeOyeTcsl.

MOHUMATh POJIb SKCIIEPUMEHTA B TIOJTYYECHUU HAYYHOU WH(MOpMAIIHH;
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MIPOBOAUTH MPSIMbIE U3MEPEHHS (PU3NYECKUX BEJIMYMH: BPEMs, pacCTOsSHUE, Macca Tena, 00beM,
CWIa, TemIeparypa, aTMoc(epHOe JaBJCHHE, BJIAKHOCTh BO3JyXa, HAMPSOHKCHHE, CHJIA TOKa,
paguanmoHHbIi (OH (C MCIOJIB30BAaHUEM JTO3MMETPA); MPHU STOM BBIOMPATH ONTUMAJIBHBIA CHOCOO
HW3MEPEHHS U UCIIOJIb30BaTh MPOCTEUIIINE METOIbI OLIEHKH MTOIPEIIHOCTEN U3MEPEHUN.

[Ipumeuanue. JlobOas yueOHas mnporpamMma JODKHA oOOecleyuBaTh OBJIAJICHHE MPSMBIMU
M3MEpPEHUSIMHU BCEX MEPEUUCIICHHBIX (DU3MYECKUX BEIIUYUH.

MPOBOAUTHh HCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C HCIOJIB30BAHUEM MPIMBIX
U3MEpPEHUI: TMpU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHPOBATH PE3YJIBTATHI IOJYYCHHOMN
3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH B BUJE TaOnuil U rpaduKoB, AeiaTh BBIBOJABI MO pe3yjbTaTam
HCCIE0BAHUS;

MIPOBOAUTH KOCBEHHBIE U3MEPEHUS (U3NYECKUX BEIMUYUH: TPU BBINOJIHEHUU U3MEPEHUN coOupaTh
AKCIEPUMEHTAIBHYIO YCTAHOBKY, CJENysl MPEIJIOKEHHON HWHCTPYKIMHM, BBIYUCIATh 3HAUYCHUE
BEJIMYMHBI U AaHAJIM3UPOBATH MOTYYEHHBIE PE3YJIbTAThl C YU4ETOM 3aJaHHOW TOYHOCTH U3MEPEHMUIA;

aQHAIM3UPOBATh CUTYAIIMU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HAaBaTh B HUX IMPOSBICHUE
W3YYECHHBIX (PH3UYECKHUX SBICHUN WM 3aKOHOMEPHOCTEH M MPUMEHSTh UMEIOIINECS 3HAHUS IS UX
OOBSICHEHMS;

MOHUMATh TMPHUHIMIBI JACUCTBUS MAalIUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBUS HUX
0€30IMaCHOTO HMCIIOIH30BAHMSI B IIOBCEAHCBHON KHU3HU;

UCIOJIb30BaTh MPU BBHIOJIHEHUU YY€OHBIX 33/1a4 HAy4YHO-TIOMYJIAPHYIO JUTEPATypy O (U3HUECKUX
SIBJICHUSIX, CIIPABOYHBIC MaTepHUabl, pecypchl UHTEpHET.

BhInyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUThCSH:

OCO3HABaTh IICHHOCTh HAYYHBIX HCCIICOBAHUM, POJIb (U3NKH B PACIIUPCHHUH TPEICTABICHUN 00
OKpPY’KarollleM MHUPE U €€ BKJIAJl B YIIYUIIEHHE KaueCTBa )KU3HU;

WCIIOJIb30BAaTh TPHEMBI IOCTPOCHUS (PUINYCCKUX MOJEICH, TMOouCKa M  (OPMYITUPOBKH
JI0OKa3aTelIbCTB BBIJBUHYTBIX THMIOTE€3 M TEOPETUYECKHX BBIBOJAOB HAa OCHOBE SMIIUPUYECKU
YCTaHOBJICHHBIX (PaKTOB;

CpPaBHMBAaTh TOYHOCTh M3MEPEHUS (PUINYECKUX BEIUYUH MO BEIMYMHE HUX OTHOCHTEIHHOM
MOTPEUTHOCTH MPHU MPOBEACHUH MPSIMBIX U3MEPEHUI;

CaMOCTOSITENTFHO TPOBOJUTH KOCBEHHBIE H3MEPEHHUS M HCCIENIOBaHUS (PU3MYECKHX BEITUYHUH C
WCIIOB30BAaHUEM DPAa3UYHBIX CIOCOOOB HM3MEpeHUs: (U3MUYECKUX BEJIWYWH, BBIOMpATh CpEJCTBA
U3MEpEHUsT C Y4YeTOM HEeoOXOAMMONW TOYHOCTH HU3MepeHuil, 00OCHOBBIBATH BBIOOp crocoba
W3MEPEHHs], aJleKBATHOTO IMOCTABJIEHHOHN 3ajade, MPOBOJUTH OILIEHKY JOCTOBEPHOCTH IMOJTYyYEHHBIX
pe3ynbTaTOB;

BOCIIPUHUMATh HWH(pOpMAUI0 (U3HUECKOTO COJEPKaHHS B HAYYHO-TIOMYJSPHON JHUTEpaType U
CpeacTBaxX MaccoBOil MH(GOpMaIMK, KPUTHIECKH OLIEHHWBAThH MOTYYCHHYIO HHPOPMAIIHNIO, aHATU3UPYS
ee coiepKaHue U JaHHbIE 00 HCTOYHHUKE HH(POPMAIIHH;

co3/71aBaTh COOCTBEHHBIE MMMCHMEHHBIC U YCTHBIE COOOIICHHS O (PU3MUECKHUX SIBJICHUSX Ha OCHOBE
HECKOJIbKUX HUCTOYHUKOB HH(OpPMAIMK, COMPOBOXAATh BBICTYIUICHHWE TPE3CHTAllMEH, YYUTHIBas
0COOEHHOCTH ayJTUTOPUH CBEPCTHUKOB.

MexanuyecKkue siBJICHHS
BbinycKHUK Hay4uTCH:

pacrmo3HaBaTh MEXaHWYECKUE SIBJICHHS M OOBSICHITH HAa OCHOBE MMEIOIIMXCS 3HAHUNA OCHOBHBIE
CBOWCTBAa WJIM YCJIOBHSI MPOTEKAHWS JTHUX SIBJICHHI: PaBHOMEPHOE M HEPABHOMEPHOE [IBIIKCHHE,
PaBHOMEpPHOE M PABHOYCKOPEHHOE MPSAMOJUHENHOE ABUKEHUE, OTHOCUTEIBHOCTh MEXAHMYECKOTO
NBIDKEHUS, CBOOOJHOE TIAJIeHHWE TEJ, pPaBHOMEPHOE JBW)XKCHHE II0 OKPYKHOCTH, WHEPIIUS,
B3aUMO/ICIICTBUE TEJI, PEAKTUBHOE JIBH)KEHHE, Mepeadya JaBlICHUs TBEPIbIMU TEJIaMU, KUIKOCTIMU U
razamu, atMoc(epHoOe J1aBlIeHHE, TUIaBaHUE TEJ, PABHOBECHE TBEPJIBIX TEJ, UMEIOIINX 3aKPETUICHHYIO
OChb BpalleHus, KoiebaTeIbHOE IBIKEHUE, Pe30HAHC, BOJTHOBOE JIBIKEHUE (3BYK);

ONKCHIBATh M3yYEHHBbIE CBOICTBAa Tel M MEXaHUYECKHUE SIBJICHUS, MCIOJb3ys (QU3NYECKUe
BEJIMYUHEL: TYTh, MIEPEMEIIIEHNE, CKOPOCTh, YCKOPEHHE, MEPHO]] OOpaIleH ], Macca Tela, MIOTHOCTh
BelIeCTBa, cujia (CHJia TSKECTH, CUJla YIPYrocTH, CUja TPEHUs), NaBleHHe, HMITYJIbC Tea,
KHHETUYECKasl DHEPrHs, MOTEHIIMAIbHAS SHEPTUs, MEXaHU4YecKass paboTa, MexaHW4ecKasi MOIHOCTbD,
KIIJ] mpu coBepuieHnu paboThl ¢ UCMOIb30BaHUEM MPOCTOTO MEXAaHW3Ma, CHJIa TPEHHUS, aMILIUTY/Ia,
MEepHoJ] M YacTOoTa KOJeOAHWid, JUIMHA BOJHBI U CKOPOCTh €€ PacIpOCTPAHEHUS; MPH ONUCAHUHU
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MPaBWJIbHO TPaKTOBaTh (PU3MUECKHUI CMBICT HUCIOJIb3YyEMbIX BEIMYMH, UX O0O3HAUYEHHUSA U €IUHUIIbI
U3MEPEHUs, HAaXOOUTh (HOPMYJIbl, CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYUHY C JPYTHMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaU€HUE (PU3NYECKON BETUUYHHBI;

aHAJM3UPOBATh CBOMCTBA TEJ, MEXaHMYECKUE SBICHHS W TPOLECCH, HUCHOIB3yd (U3NYECKHE
3aKOHBI: 3aKOH COXPAaHEHMsI SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUs, MPUHUUII CYNEPIIO3UIMN CUII
(maxoxnaenue paBuogeictByromieit cuibl), I, II u Il 3akonst HetoToHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3akoH ['yka, 3akoH [lackans, 3akoH Apxumena; MpU TOM pas3inyaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U €70 MaTEMaTUYECKOE BBIPAKECHHUE;

pa3nuyaTh OCHOBHBIE NPU3HAKKM HW3YYEHHBIX (U3MUEeCKHX Mojeneil: MmaTepuanbHas TOYKa,
MHEpLUaIbHas CUCTEMA OTCYETA;

peuiaTth 3a7auu, UCToNb3ys (hHU3HMUecKre 3aKOHBI (3aKOH COXPAaHEHUs YHEPIHH, 3aKOH BCEMHPHOTO
TATOTeHUs, NpuHUUI cyneprno3unuu cull, I, IT u III 3axonsl HeroTOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u GopmyIbl, CBS3bIBaONUE (PU3HMUECKHUE BETUUUHBI
(myTh, CKOpPOCTb, YCKOpEHHE, Macca Teja, IJIOTHOCTh BEUIECTBA, CHJIA, JIABJICHHE, UMIYJIbC Tela,
KHUHETUYeCKasi SHeprusi, MOTEHIIMAIbHASA SHEPrus, MeXaHu4yeckas paboTa, MexaHM4ecKass MOIIHOCTb,
KIIJ nmpocTtoro MmexaHu3ma, cujia TPEHHUS CKOJIBKEHUsS, KOOPPHUIMEHT TPEHUs, aMIUTUTY1a, IEPUOJT U
yacToTa KojeOaHuM, JJIMHA BOJHBI U CKOPOCTh €€ PaclpOCTpaHEHHs): HA OCHOBE aHAlM3a YCIOBUS
3a/la4d 3alMChIBaTh KPATKOE YCJIOBME, BBIACHATh (PU3NYECKHE BEIUYMHBI, 3aKOHBI U (DOPMYIIbI,
HEOOXOMUMBIE MJIi €€ pEeLIeHUs, MPOBOJUTH PACueThl U OIEHUBATh PEAIbHOCTH IOJIYYEHHOTO
3Ha4YeHUs1 PU3NIECKON BETMUNHBI.

BhInyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUThCSH:

HCIOJIb30BaTh 3HAHMS O MEXAHWYECKUX SBICHUAX B IOBCEJHEBHOM >KHU3HM AJIsi 0OecreUeHUs
0e30MacHOCTH TMpU OOpallleHuH C MpUOOpaMu M TEXHUYECKUMH YCTPOWCTBAMU, AN COXPAHEHUS
310pOBbs U COOJIOJAEHHMS HOPM SKOJIOIMYECKOIO IOBEACHHUS B OKpYXKAWOIEH cpesae; HMPUBOIUTDH
MpUMEphl MPAKTUYECKOTO MCHOIb30BaHUS (U3MUECKUX 3HAHUW O MEXAHUYECKUX SBJICHUAX U
(¢u3NYeCKUX 3aKOHax; MpPHUMEpPhl HCIOJIb30BAaHUS BO300OHOBISEMBIX MCTOYHHUKOB JHEPIUH;
JKOJIOTUYECKUX ITOCIIEICTBUM HCCIENOBAaHUSA KOCMUUYECKOTO IIPOCTPAHCTB;

pasnuyaTh TPAaHULBI NPUMEHHMOCTH (U3WYECKUMX 3aKOHOB, TOHHMMAaTh BCEOOLIUH XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHHs MEXaHHYeCKOH »JHEepruu, 3aKOH COXpaHEeHHus
UMITYJIbCA, 3aKOH BCEMHUPHOTO TITOTEHMs]) U OIPaHUYEHHOCTh HCIOJb30BAaHUSl YACTHBIX 3aKOHOB
(3axoH I'yka, Apxumena u 1ip.);

HaXOJUTh aIeKBAaTHYIO MPEUIOKEHHOH 3a/1aue GU3NYECKYI0 MOJIENb, pa3peliaTh MpooieMy Kak Ha
OCHOBE MMEIOLIUXCSA 3HAHUH 110 MEXAHUKE ¢ UCIIOJIb30BAHUEM MAaTEMAaTUYECKOTO alapara, Tak U Ipu
ITOMOIIIA METOJIOB OLICHKH.

TenoBble sIBJICHUSA
BopinyckHUK Hay4uTCH:

pacrno3HaBaTh TEIUIOBbIE SIBICHUS U OOBSACHATH Ha 0a3e MMEIOIIMXCS 3HaHUN OCHOBHBIE CBOICTBa
WIM YCIOBHS TPOTEKAHWUS ITUX sBIeHUU: nuddysus, um3MeHeHHe oObeMa Ten TpH HArpeBaHUU
(oxnakmeHun), OOJbIIAs CXKUMAEMOCTh Ta30B, Majlas CKUMAE€MOCTb >KUJIKOCTEH M TBEPIBIX TEIl;
TEIJIOBOE PABHOBECHUE, UCIIAPEHUE, KOHICHCALlNs], IUIABJIICHUE, KPUCTAJLIN3ALUS, KUIICHUE, BIA)KHOCTh
BO3/lyXa, pAa3IMYHbIe CMOCOOBI Terulonepenayu (TerIoNpPOBOJHOCTh, KOHBEKIMS, H3Iy4eHHE),
arperaTHele COCTOSIHMS BEIIECTBA, ITOMVIOLICHUE DHEPIUU IIPU UCIIAPEHUU KUIKOCTU U BBIJECICHHUE €€
IIpY KOHJEHCAMU N1apa, 3aBUCUMOCTh TEMITEPATypbl KUIIEHUS OT AaBJICHMUS;

OIMCHIBATh M3yUYECHHBIE CBOWCTBA TEJ M TEIUIOBBIC SIBJICHUS, UCHOIb3Yysd (U3NUYECKHUE BETUUHUHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI DJHEPIHs, TEMIIepaTypa, yJeiabHas TEIJIOEMKOCTh BEIIECTBa,
ylIenbHas TeIUioTa TUIABIeHHS, yAelbHas TeIioTa mapooOpa3oBaHUs, yIeNbHAs TEIJIOTa CrOpaHHs
TOIUIMBA, KO3(PQUIIMEHT MOJE3HOTO NEHCTBUS TEIUIOBOIO JIBUraTelis; NpPU OINHCAHUU TPABUIBHO
TPAaKTOBaTh (PM3MYECKUN CMBICI UCIOIB3YEMbIX BEJIMUYUH, UX 0003HAUCHHS M €IUHHIIBI U3MEPEHUs,
HaxXoIuTh (OPMYJIbI, CBSI3BIBAIOUINE JAHHYIO (DU3MUECKYI0 BEIWYMHY C JPYrUMH BEIHMYHWHAMU,
BBIYHCTIATH 3HAUCHHE (DU3MYECKON BEIIMUUHBL,

AQHAJIM3UPOBATh CBOMCTBA TEJI, TEIJIOBBIC SIBIICHUS U MPOLIECCHI, UCIOJIb3YsI OCHOBHBIE MOJIOKEHUS
ATOMHO-MOJIEKYJIIPHOT'O YUYEHHs O CTPOCHMHM BEIIECTBA U 3aKOH COXPAHECHHUSI DHEPIUH;

pa3nuyaTh OCHOBHBIE MPU3HAKK M3YUYEHHBIX (U3UYECKUX MOJENeH CTPOCHUS ra3o0B, KUIKOCTEH U
TBEPIBIX TEI,



MPUBOJIUTH MPUMEPHI IPAKTUYECKOTO HCIIOIb30BaHUS PU3NUECKIX 3HAHUN O TEIUIOBBIX SBJICHUSX;

pemars 3a7avM, UCHONB3Ys 3aKOH COXPAHEHHUs DHEPrHuH B TEIJIOBBIX Ipoleccax U (HOpMYIIbI,
CBsI3bIBalOIME (DPM3HUECKHE BETUYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEPATYpPa, YAEIbHAs TEIIOEMKOCTh
BEIIECTBA, yJENbHAs TEIJIOTa IUIABJICHMS, yAeNIbHas TEIUIOTa MapooOpa3oBaHus, ylelbHas TEIUIoTa
CrOpaHus TOIUIMBA, KOO(PPHUIMEHT MOJIE3HOr0 JACUCTBUS TEIJIOBOIO JIBUraTelis): Ha OCHOBE aHallM3a
yCIIOBUSI 3a7aud 3allUChIBATh KPATKOE YCIOBHE, BBIACIATh (DU3MUECKHE BEIMYMHBI, 3aKOHBI W
dbopMyIbl, HEOOXOAMMBIE JMJIi €€ pelIeHUs, MPOBOAUTH pacyeTbl M OLIEHHWBATH PEAIbHOCTD
MOJIY9€HHOTO 3HAYCHUS (PU3HUECKON BEIIMUNHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

WCIIOJIb30BaTh 3HAHUSI O TEIUIOBBIX SIBJICHUSX B TIOBCEAHEBHOW JKM3HHM JUIsi OOCCIICUCHUS
0e30MacHOCTH Npu OOpallleHuH C MpubopaMu M TEXHUUYECKUMH YCTPOWCTBAMH, AJS COXPaHEHUS
3I0pOBbs M COOJIOJCHHUS HOPM SKOJOTHYECKOTO IOBEICHHUS B OKpPYXKAWOIIEH cpeie; MPHUBOIUTH
MPUMEPHI HKOJIOTMUYECKUX TMOCIEACTBHI padOThl JBUTATENell BHYTPEHHErO CrOpaHus, TEIJIOBBIX U
TUIPOIIICKTPOCTAHLIUM;

pa3nuyath TPaHUILBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IOHHMMATh BCEOOIIUN XapakTep
(byHIaMEHTAIBHBIX (U3NYCCKUX 3aKOHOB (3aKOH COXPAHCHHS DHEPTHMH B TEIUIOBBIX IMPOIECCAX) W
OTrPaHUYEHHOCTh UCTIOJIB30BAHUS YACTHBIX 3aKOHOB;

HAXO/UTh AJICKBATHYIO TPEAJIOKEHHOH 3a7aue (PU3NIECKYI0 MOJIENb, pa3peniaTh MpodieMy Kak Ha
OCHOBE MMEIOIINXCS 3HAHUN O TETUIOBBIX SBJICHHSIX C MCIOJIb30BAaHHEM MaTEMaTHUECKOro amrmapara,
TaK | MPH IOMOIIY METOOB OICHKH.

DJleKTprYecKre 1 MATHUTHbBIE SIBJICHUS
BbInyCKHUK HAYYHTCS:

pacrmo3HaBaTh JJEKTPOMArHUTHBIE SIBIEHUS M OOBSACHATH Ha OCHOBE HUMEIONIMXCS 3HAHUMN
OCHOBHBIC CBOWMCTBA WJIM YCJIOBHS NMPOTEKAHUS ITHX SIBJICHUW: DJICKTPU3AIUs TEJ, B3aMMOJICHCTBHE
3aps0B, STMEKTPUUECKUN TOK U €ro AeMCTBUs (TEIJIOBOE, XMMHUECKOE, MarHUTHOE), B3aMO/ICIICTBHE
MarHiTOB, ICKTPOMArHUTHAS WHAYKIHS, JEHCTBHE MAarHUTHOTO TIOJS Ha MPOBOJHUK C TOKOM W Ha
JIBUKYIIYIOCS 3apsDKEHHYIO YacTHUIy, JEHCTBHE SJEKTPUYECKOTrO MO Ha 3apsHKEHHYIO YacTHILy,
AJIEKTPOMArHUTHBIC BOJHBI, MPSIMOJIMHEHHOE PACIpPOCTPAHCHHUE CBETA, OTPAXKEHUE M TPETOMIICHUE
CBeTa, TUCTIEPCHUs CBETA.

COCTaBJISITh CXEMBI JJICKTPUYCCKHUX IIeTel ¢ TOCIIeOBATEIBHBIM U TapalIeIbHBIM COSAMHCHHEM
AJIEMEHTOB, pa3Nnyasl yCIOBHbIE OOO03HAYEHHS DJIEMEHTOB JJIEKTPUYECKHUX Iened (MCTOYHHK TOKa,
KITIOY, PE3UCTOP, PEOCTAT, JIAMIIOYKA, aMIIEpMETP, BOIBTMETD).

UCIIONIb30BaTh ONTHYECKUE CXEMBI s TOCTPOEHUS H300paKeHUH B IIJIOCKOM 3epKaie u
coOuparoiei TuH3e.

OMKCHIBATh M3YUEHHBIE CBOWCTBA TEJN U DJIEKTPOMATHUTHBIC SIBICHHUS, UCHONB3YS (U3HUECKUE
BEJIMYMHBL: DJEKTPUUECKUN 3apsij, CHJIa TOKa, OJJIGKTPUYECKOE HANpsHKEHUE, DJICKTPUUYECKOe
COIIPOTHBIICHUE, YAETHHOE COMPOTUBICHWE BEIIECTBA, PadOTa AJIEKTPHUUECKOTO TIOJSI, MOIIHOCTH
TOKa, (JOKYCHOE PACCTOSIHHE W OMTHUYECKAasl CUJIa JTUH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETAa; MPHU ONKWCAHWH BEPHO TPAKTOBATh (DH3UYECKHIA CMBICT HCIOIB3YEMBIX
BEITMYMH, UX OOO3HAYCHHS] W EAMHHIIBI U3MEPEHUS, HAXOTUTh (OPMYJIbI, CBSA3BIBAIOIIUE NaHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMHU BETHYNHAMHU.

aHAJIM3UPOBATh CBOMCTBA TeN, SJICKTPOMATHUTHBIC SIBJICHUS U MPOILIECCHI, UCMONB3Ys (DPU3UUECKHe
3aKOHBI: 3aKOH COXPAaHEHUS AJIEKTPUUECKOTo 3apsja, 3akoH OMma Ui ydacTKa Ieru, 3aKoH J[xoyms-
Jlenma, 3aKOH TPSMOJIMHEHHOTO PACIpPOCTPAHEHHUs CBETa, 3aKOH OTPaXKCHHsl CBETa, 3aKOH
MIPEJIOMIJICHUS CBETA; TIPH ATOM Pa3IINYaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA M €r0 MaTeMaTHUECKOe
BBIpaXKEHHE.

MIPUBOJIUTH TTPHUMEPHI MPAKTUYSCKOTO MCIOIB30BaHUSA (U3UYCCKUX 3HAHUU O DJIEKTPOMATrHUTHBIX
SIBIICHUSX

pelaTth 3a1a4u, UCIoNb3ys (pusndeckue 3akoHb! (3akoH OMa AJis ydacTka Liemnu, 3akoH JIxoyms-
JleHma, 3aKOH MPSMOJIMHEHHOTO pACIpPOCTPAHEHHUS CBETA, 3aKOH OTPAXCHHsI CBETa, 3aKOH
MIPEIOMJICHUS CBETa) U (OPMYIIbI, CBA3BIBAIOIINE (PH3NUECKHE BEIMYUHBI (CHIJIa TOKA, SJIEKTPUICCKOE
HampsDKeHUE, OJCKTPUUYECKOEe COMPOTHBIICHUE, YACINbHOE COMPOTHBIICHHWE BEIIeCTBA, padora
ANEKTPUYECKOTO MOJI, MOUTHOCTh TOKA, (POKYCHOE PACCTOSTHUE U ONTHUYECKasl CUjia JTUH3bI, CKOPOCTh
ANIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa cBeTa, (OPMYNBI pacyeTa SJIEKTPHUECKOTO
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COTNPOTHUBIICHUS TIPHU TOCIEIOBATEIIbHOM U MapajlIeIbHOM COECIUHEHHH MPOBOJHUKOB): Ha OCHOBE
aHaJIM3a yCJIOBHS 3aJ]a4 3alHChIBaTh KPATKOE YCIOBUE, BRIICISITh (PU3MUECKUE BETUYHUHBI, 3aKOHBI U
¢dbopMyInbl, HEOOXOAMMBIE /Jisi €€ pelIeHUs, NPOBOAUTH pacyeTbl M OLIEHWBATh PEAlbHOCTD
MOJIY9EHHOTO 3HAYCHUS (PU3HUECKON BEIININHBI.

BbInyCKHUK MOJTYYHT BO3MOKHOCTD HAYYUThCSH:

WCIOJIb30BaTh 3HAHMSI 00 AJIEKTPOMATHUTHBIX SIBJICHUSX B TIOBCETHEBHOM JKU3HH JIJIsi 00ECIICUCHHUS
0e30MacHOCTH NpU OOpallleHuH C NpubopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, Ui COXpPAHEHHS
3I0POBbSI M COOJIFOJICHUS HOPM 3KOJIOTMYECKOTO IMOBEIEHHUS B OKPY)KAIOLIEH cpejie; NMPUBOIUTH
[IPUMEPBI BIUAHUS 3JIEKTPOMAarHUTHBIX U3JIyY€HHUI HA )KUBbIE OPTraHU3MBbI;

pa3nuyarh TPAHMUIBI TPUMEHUMOCTH (U3MYECKUX 3aKOHOB, TOHHMMATh BCEOOIIUH XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAHEHUS OJJIEKTPUYECKOro 3apsifa) M OrPaHUYEHHOCTD
WCIIO0JIb30BaHUSI YACTHBIX 3aKOHOB (3akoH OMa IS yyacTKa 1enu, 3akoH Jxoyns-Jlenua u ap.);

UCIIOJIb30BAaTh IPHUEMBbI IOCTPOCHUS (UINYECKUX MoOjeNeil, IMoucka U  (QOpMYIUPOBKH
JIOKA3aTeJIbCTB BBIJBUHYTBIX THUIOT€3 M TEOPETUYECKHX BHIBOJAOB Ha OCHOBE SMIIUPUYECKU
YCTaHOBJICHHBIX (DAKTOB;

HAXO/UTh AJICKBATHYIO TPEATIOKEHHOH 3a7aue (PU3NIECKYI0 MOJIEIb, pa3pemiaTh MpodieMy Kak Ha
OCHOBE MMEIOIIMNXCS 3HAHUI 00 AMEKTPOMArHUTHBIX SIBJICHUSX C UCIOJIB30BAHUEM MATEMaTHYECKOTO
amnmnapara, Tak ¥ Ipy IMOMOIIA METOJ0B OLIEHKH.

KBanToBbI€ IBIICHUS
BohinyCKHUK HAYy4YUTCSH:

pacrmo3HaBaThb KBAaHTOBBIC SIBJICHHS M OOBSCHATH Ha OCHOBE HMEIOLIUXCS 3HAHUM OCHOBHBIE
CBOWCTBa WJIM YCJIOBHS TPOTEKAaHUS OTUX SBJICHUM: €CTECTBEHHass M  HCKYCCTBEHHas
PaAMOaKTUBHOCTD, O-, 3- U Y-U3Ty4eHHs], BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTPa U3Iy4YeHHUs aTOMA;

OIHMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS, UCTIONB3YsS (DU3UYECKHE BEIIMUYUHBI: MACCOBOE YHCIIO,
3apsA0BOE YHUCIO, MEPHO/ MoTypaciaa, dHeprusi (POTOHOB; MPU ONKCAHUU MPABUIBHO TPAKTOBATh
(bUBUYECKUN CMBICT HCIIOJIB3YEMBIX BEJIIMUMH, UX OOO3HAYCHHS W €IUHHUIIBI U3MEPEHUsI; HAXOJUTh
(GbopMyIbl, CBS3BIBAIONIME JAHHYIO (DU3MYECKYI0 BEIUYUHY C APYTMMH BEIUYUHAMH, BBIUHCISTH
3Ha4YeHHE (PU3NUECKON BETUUNHBI,

aHaAJIM3UPOBATh KBAHTOBBIC SIBICHHS, HCIONB3Yysd (PU3MUECKHe 3aKOHBI M TOCTYJIaThl: 3aKOH
COXPAHEHHUS HHEPrUH, 3aKOH COXPAHEHMs IJIEKTPUUYECKOTO 3apsla, 3aKOH COXpPAaHEHHsS MacCOBOTO
YHUCIa, 3aKOHOMEPHOCTU M3JIYY€HHS! U TOTJIOIIEHUs CBETa aTOMOM, IIPH 3TOM Pa3inyarh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BHIPAKEHUE;

pasnnyaTh OCHOBHBIE MPU3HAKH IJIAaHETAPHOW MOJIENIA aTOMa, HYKJIOHHOM MOJIETTM aTOMHOTO SI/1pa;

MIPUBOJUTH IPUMEPHI TTPOSBIICHUS B IPUPOIE M MPAKTUIECKOTO UCIIOIH30BAHUS PAIHMOAKTUBHOCTH,
SIIEPHBIX U TEPMOSIIEPHBIX PEAKIINil, CIIEKTPAJIbHOTO aHAJN3a.

BhInyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUThCSH:

WCIIOIb30BaTh TOJTYYCHHBIE 3HAHUS B TOBCEIHEBHOW >KM3HU TPH OOpallleHWH ¢ MpudopaMu U
TEXHUYECKUMH YCTPOMCTBAMHM (CUETUYMK HOHU3HUPYIOLUIUX YACTULl, TO3UMETP), IJIsl COXpPAHEHUS
3/10pOBbS U COOJIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIel cpeie;

COOTHOCHUTB PHEPTHIO CBSI3U ATOMHBIX sJIep C AeEKTOM MaCCHI,

MPUBOJUTH TIPUMEPHI BIUSHHUS PAAUOAKTHBHBIX H3JIYYCHHUN Ha JKMBBIE OPraHU3MbI, MOHHUMATh
MPUHIUIT JEHCTBUS TO3UMETPa U Pa3inyaTh YCIOBHS €r0 UCIOJIb30BAHUS;

MMOHUMATh  JKOJIOTHYECKHE TMpoOJeMbl, BO3HHUKAIOIMIME TMPU  HMCIOIH30BAHUM  ATOMHBIX
ANEKTPOCTAHIIMN, W MYTH PEHICHHs] 3TUX MpoOJieM, MEPCIEKTUBBI WCIOIB30BAaHUS YIPABISEMOTO
TEPMOSIEPHOTO CUHTE3A.

DJIeMeHTBI ACTPOHOMMH
BbinycKHUK Hay4uTCH:

yKa3blBaTh Ha3BaHUs MiaHeT COJIHEYHON CHUCTEMBI; pa3iinyaTh OCHOBHBIE MPHU3HAKH CYTOYHOTO
BpallleHus 3Be3JHOro Heba, aBuxkenust JIynol, CoHIA U JITaHET OTHOCUTENBHO 3BE3;

MMOHUMATh PA3TUYHUS MEXKIY TeITUOLEHTPUUECKON 1 €O HTPUUECKOM CUCTEMaMH MUPA;

BbInyCKHUK MOJYYHT BO3MOKHOCTD HAYYUThCSH:

yKa3bIBaTh OOIIME CBOWCTBA M OTIMYMWS IUJIAHET 3€MHOW TPYIIBI M TUIAHET-TUTAHTOB; MAJBIX TEll
ConHeyHOM cucTeMbl U OOJBIINX MJIAHET; MOJIb30BATHCS KapTOil 3B€3IHOr0 HeOa Mpu HAOIIOIEHUSIX
3BE3JHOr0 HeOa;



pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKM 3Be3[ (pa3Mep, LIBET, TeMIEepaTypa) COOTHOCUThH LBET
3BE3/IbI C €€ TEMIIEPATypPOU;
pa3anyaTh TMIIOTE3bI O TPOUCX0KAeHUN COTHEYHON CUCTEMBI.



Conep:xkanue yueOHoro npeamera «®@usnka» B 7-9 kiaccax.

7 knace
(68 uacos, 2 yaca B HEZIEIIO)
I. BBenenue (4 yaca)

[Ipenmer u MeTonapl (PU3MKU. DKCHEPUMEHTAIBHBIM METOA H3ydeHUs mnpupoisl. M3mepenue
¢usnueckux BenuuuH. [lorpemHocts wu3MepeHus. OO000IIEHHE pPE3yJIbTATOB  SKCIIEPUMEHTA.
HaGnronenne npocTedimmx sIBIEHUI W MPOLECCOB MPUPOABI C MOMOIIBI0 OPraHOB YYBCTB (3peHUS,
cilyxa, ocs3aHus). lcronp3oBaHMe MNPOCTEHIIMX M3MEpPUTENIbHBIX IpuOopoB. CxemaTHuyeckoe
n300pakeHue OMBITOB. MeTo bl MOJy4YeHUs 3HaHUH B (u3nke. Dusnka U TEXHHUKA.

®poHranbHas J1aboparopHas padora.

1.0npeneneHue MEeHbI ICJICHHS H3MEPUTEITHHOTO TPrOOopa.

I1. IlepBoHayaJIbHbIE CBEeIEeHUSI O CTPOEHHH BelecTBa. (6 4acoB.)

'umore3a o0 JUCKPETHOM CTpOEHUM BeunlecTBa. Monekyibl. HenpepbIBHOCTh M XaOTHYHOCTb
IBWKeHUs vactul BeuiectBa. uddysusa. bpoyHoBckoe nBmxenue. Mojenu rasza, *XKMIKOCTH U
TBepAOro Tena. B3aumopneilcTBHMe wyacTHI] BellecTBAa. B3anMHOE MNpPUTSKEHHE U OTTAJIKUBAHUE
MOJIEKYI1. TpH cOCTOSIHUS BeUleCTBa.

®dponTankHas 1abopaTopHas padora.

2.M3mepeHne pa3smMepoB MaJlbIX TEIl.

I11. BzanmopeiicTBue Te. (23 yaca)

Mexannueckoe ABmxeHue. PaBHoMepHOe U He paBHOMepHOe JBumkeHue. Ckopocts. Pacuer nytu u
BpeMeHH JIBMKeHusA. Tpaekropus. IIpsmonuneitHoe nsukeHue. B3aumonencrsue ten. Muepnwus.
Macca. IlnotHocts. M3Mepenne macchl Tena Ha Becax. Pacyer macchl M o0beMa MO €ro IJIOTHOCTH.
Cuna. Cunbl B npupojie: TATOTEHUS, TSDKECTH, TpeHus, ynpyroctu. 3akoH ['yka. Bec tena. CBs3b
MEXJy CHJION TsbKecTH U Maccol Tena. JlnHamomertp. CoKeHue IByX CHJI, HAIPABJICHHbIX 110 OJHOU
npsimoid. Tpenue. Ynpyras nepopmarusi.

Dponmanvusvie 1adbopamopHsie padomol.

3."3mepenue macchl Tena Ha pelyakKHbIX BECax.

4. N3mepenue o0bema Tena.

5.0npenenenye mIOTHOCTH TBEPIOTO BEIIECTBA.

6.I'panynpoBanue NpyXUHbI 1 U3MEPEHHUE CUIT TUHAMOMETPOM.

IV /IaBjieHue TBepaAbIX TeJ, )KUAKOCTEeH 1 ra3os. (21 yac)

Hasnenue. OnbiT Toppuyennu. bapomerp-anepouna. ATMocdepHoe 1aBiaeHHe Ha pa3InYHbIX BBICOTAX.
3akon Ilackans. CrnocoObl yBenuueHUs M yMeHbIleHUs AaBieHus. /laBinenue rasa. Bec Bozmyxa.
Bo3aymnuas oOonouka. M3mepenue artmocdepHoro namieHus. Manometpsl.  [lopriHeBoit
XKUAKOCTHBIM Hacoc. Ilepemaua naBiieHus TBEpABIMU TeJIaMM, >KUIKOCTSIMM, ra3amu. J[lenicTBue
KHUJIKOCTHU U ra3a Ha MOrpyKeHHOE B HUX Teo. PacueT naBieHus ®UAKOCTU Ha JHO U CTEHKU COCY/a.
Coobmatommue cocynsl. ApxumenoBa cuia. [ uapaBmuyeckuil mpecc. IlnaBanue ten. IlnaBanue
cynoB. BoznyxomiaBanue.

®poHTanbHas 1aboparopHas padora.

7.0npeneneHue BoITAIKUBAOLIEH CHIIBI, AEHCTBYIONIEH HA MOTPYKEHHOE B KUIKOCTh TEJO.
8.BbIsicHEHME YCIIOBUH TUIaBaHUSA TENA B KUAKOCTH.

V. Pa6ora u MomHoCTh. JHeprus. (14 yacos.)

Pa6ora. MomtHocts. Dueprus. Kunernueckast sHeprus. [loreHunansHas sHeprusi. 3aKOH COXpaHEHUs
Mexannyeckoi sHepruu. Ilpocteie mexanusmbl. KIIJ[ mexanusmoB. Poryar. PaBHOBecue cui Ha
periaare. MoMeHT cuibl. Peraarn B TexHmke, ObITy W mpupope. [IpuMeHneHne 3akoHa paBHOBECHUS
ppruara kK 010Ky. PaBeHCTBO paboOT IpU MCMOJIB30BAHUU MPOCTBIX MEXAHU3MOB. «30JI0TOE MPABUIION
MEXaHUKH.

®poHTanbHas 1aboparopHas padora.

9.BbIsicHeHUE yCIIOBUSI PABHOBECHS phlyara.

10.0Onpenenenne KII/] npu noxseme no HaKJIOHHOM MJIOCKOCTH.

8 kirace

(68 gacoB, 2 yaca B HEJCIIO)
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I. TensioBble siBJIeHNUs (25 YacoB)

Buytpennss osueprus. TemnoBoe naBwxkenue. Temmeparypa. Temnomnepenaua. HeoOGpaTumocTb
nporecca Temonepenadn. CsA3b TEMNEPATyphl BEIIECTBA C XaOTHYECKUM JBHKEHHEM €ro YacTHII.
CniocoObl U3MeHeHus BHYTpeHHeW sHepruu. TemonpoBoaHocTs. KoaumdecTBo TEmoThl. Y eiabHas
teroeMkocTb. KonBeknus. M3nmydeHune. 3aKOH COXpaHEHUsI SHEPrUM B TEIUIOBBIX IIPOLIECCAX.
[TnaBnenne u KpucTaIM3aus. Y IeibHas TEIUIOTa IiaBieHus. ['paduk ruiaBaeHus 1 OTBEpIEBaHUS.
[IpeoOpa3oBanue 3HEPruM MpH HM3MEHEHMSIX AarperaTHoOro COCTOSHUSA BeulecTBa. lcmapeHue u
KOHJIeHCAIUsA. YJelbHas TeruioTa mapooOpa3oBaHUs W KoHJeHcanuu. Pabora mapa u raza mpu
pacumpennn. Kunenue xuakoctu. BnaxxHocTs Bo3znyxa. TemnoBsle ABUTaTENH. DHEPrus TOIUIMBA.
VY nenbHas TENI0Ta CropaHus.

Arperatnbie coctosiHusA. IIpeoOpa3oBanue »Heprum B TerwioBbiX nBuratensx. KIIJ[ TtermoBoro
JBUTATEJIS.

OponTanbHas 1adopaTopHas pabora.

2.CpaBHEHHE KOJIMYECTB TEIIOTHI IIPY CMEIIMBAHUU BOJBl Pa3HON TEMIIEPATYPBHI.

3.M3Mepenue y1eabHON TEIUIOEMKOCTH TBEPOTO Tea.

1. DaekTpUYecKue IBJIEHHS U JJIEKTPOMATrHUTHBIE siBJieHus (34 yaca)

Dnektpu3zanus Tell. DJEKTpUYecKui 3apsia. BzaummopneilictBue 3apsanoB. [[Ba BHUIa 3JIEKTPUYECKOIO
3apsga. JIMCKpEeTHOCTh 3JEKTPUUECKOro 3apsiaa. ODJEKTPOH. 3aKOH COXPAHEHHUS 3JIEKTPUYECKOTO
3apsga. OnekTpuyeckoe mose. Jnekrpockomn. Ctpoenue aromMoB. OObBSICHEHHE SIEKTPHUUECKUX
saBieHUN. IIpOBOOHMKM M HENPOBOAHMKM JJIEKTPUYECTBA. J[eHCTBHE DSIEKTPUYECKOrO IIOJISI Ha
3IEKTPUUYECKUE 3aps]Ibl.

[TocTOSIHHBIA 3NEKTPUUSCKUNA TOK. VICTOYHHMKHM 3JIEKTPUYECKOro Toka. Hocutenmn CBOOOTHBIX
AJEKTPUYECKUX 3aps/ioB B MeTaJIaX, XKUAKOCTAX M razax. JJEKTpUYEecKas LEeNb U €€ COCTaBHbIC
yactu. Cwia Toka. Eaununbl cunbl Toka. Amnepmerp. M3mepenue cuibl Toka. Hampspokenue.
Enununer nanpsokenus. BoaeTmerp. M3mepenune HampsikeHus. 3aBUCHUMOCTh CHJIBI TOKAa OT
HaIpsHKEHUS.

Conporusnenue. Equannbl conporusienus. 3akoH OMa Juisl ydacTKa JIEKTpudeckod nenu. Pacyer
CONPOTUBIICHUs IPOBOJHUKOB. YJEIBHOE CONpOTHBIEHUE. [IprMepbl Ha pacyer CONPOTUBIEHUS
IIPOBOJHMKOB, CHJIBI TOKa M HanpsbkeHus. Peocratel. llocnemoBarenbHoe M MapaliesibHOE
COEMHEHHE TPOBOJIHUKOB. J{eMCTBUS SJIEKTPUUECKOTO TOKA

3akoH [[xoyns-Jlenna. PaGora anekTpudeckoro toka. MOIIHOCTb 3JEKTPUYECKOro TOKa. EnnHUIBI
paboThl 3NEKTPUUYECKOTO TOKA, MPHUMEHseMble Ha MpakTuke. CUeT4yHK 3JIEKTPUUYECKON HSHEpruu.
DneKkTpoHarpeBaTeabHble TpUOOpPHI. PacueT anekTposHepruu, noTpedasieMoit ObITOBBIMU MPHOOpaMH.
HarpeBanue npoBOIHHUKOB IEKTPUUYECKUM TOKOM. KOJIMYECTBO TEIUIOTHI, BBIIEIAEMOE ITPOBOIHUKOM
¢ TokoM. Jlamna nHakamuBanus. Koporkoe 3ambikanue. IIpenoxpanutenu. MarHuTHoe mHoOIe€.
MarautHoe 1on€ NpsMOro TOKAa. MarHuTHbele JIMHUM. MarHutHoe Moj€ KaTylIKd C TOKOM.
DONeKTpOMarHuThl M UX npuMeHeHusa. [locTosHHble MarHuThl. MarHutHoe TOJi€ MOCTOSHHBIX
MarHuToB. MarnutHoe mnone 3emau. JlelicTBME MarHUTHOTO IOJIA Ha IPOBOJHUK C TOKOM.
DJIEKTPUYECKUHN JBUTATEIb.

@ponmanvusle 1a00pamoprvle padbomal.

4.COopka dJIeKTpUIECKOM e U U3MEPEHHUE CUJTBI TOKA B €€ Pa3IMYHBIX ydacTKax.

5.M3mepenne HanpsKeHUs Ha pa3IMYHbIX y4acTKax dJIEKTPUUECKOH LETH.

6.PerynupoBaHue CUibl TOKa pEOCTaTOM.

7.3mepenune conpoTUBIEHUS POBOIHUKA ITPH IOMOIIY aMIIEPMETPA U BOJIBTMETPA.

8.M3MepeHne MOIIHOCTH U pabOThI TOKA B 3JIEKTPHUUECKOH JIaMIIe.

9. COopka 371eKTpOMarHuTa 1 UCIBITAaHUE €To JICHCTBHUS.

10. V3yuenue 31eKTpUUecKOro ABUTaTeNs IOCTOSIHHOTO TOKa (Ha MOJIENHN).

I11. CBeToBble siBjeHuUs. (9 4acoB)

Hcrounnku cBera.

[IpsimonHEeNiHOE paclpoCTpaHEHHE, OTPaKeHHE W TperomsieHue cBeta. Jlyd. 3akoH oTpakeHus
ceera. [lnockoe 3epkanmo. Jluuza. Onrtuyeckas cuna JuH3BL. M300paxkeHue naBaeMoe JIMH30M.
N3mepenne (okycHoOro paccrosiuus cobuparomed JmH3bl. OnTudeckue mpubopsl. ['11a3 u 3peHwue.
Ouxu.
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Dponmanvuvle 1ab0pamopHvle padomal.

11.M3y4eHne 3aKOHOB OTpa)KEHUs CBETA

12.HaGnronenune siBIeHUs MPEIOMIICHUS CBETa

13.ITomyuenue n300pakeHUs IIPH MTOMOIIH JINH3HI.

Pezeps -2uac

9 knacc

(68 uacos, 2 yaca B HeZEIIO)

I. 3akoHbl B3auMoaeCTBUS U IBHKeHNSI TeJl. (25 yacoB)

MarepuanbHas Touka. Tpaektopusi. Ckopocts. Ilepememenne. Cucrema otcuera. OnpezaerneHue
KOOpJIWHATHI JBIDKYIIEro Tena. ['paduku 3aBUCMMOCTH KHHEMAaTHYECKHX BEIHYMH OT BPEMCHHU.
[IpssMonuHeiHOE  paBHOYCKOpeHHOe  ABMkeHue. CKOpPOCTb  pPaBHOYCKOPEHHOTO  JBHUIKEHUS.
[lepemenienue npu paBHOYCKOPEHHOM JBIKEHHH. OmnpejesieHne KOOPJAWHATHI JBUKYILETO TeJa.
I'padvkn 3aBUCHMOCTH KHHEMAaTHUYECKUX BEIHMYMH OT BpeMeHH. YckopeHue. OTHOCUTEIbHOCTh
MEXaHUYECKOro ABrKeHus. HepiuanbHas cucteMa oTcuera.

[lepBriii 3akon HptoTona. Bropoii 3akon Heiorona. Tperuit 3akoH Hetotona. CBoOoaHOE majaeHue
3akon BcemupHoro tarorenus. KpuoimHeiiHoe JBukeHHE JIBM)KEHHE 10 OKPYXHOCTH.
UckyccrBennble criyTHUKM 3emiid. Pakersl. Mmynbc. 3aKOH cOXpaHEHUs UMIyJbca. PeakTuBHOE
IBUKCHHE. J[BrDKeHHE Teia OpOIICHHOTO BEPTHUKAIBLHO BBEpX. JIBMKEHHE Tela OpONICHHOTO TOJ
yIJIOM K TOPU3OHTY. /IBrKeHHe Tesa OpOLIEHHOTO0 TOPU30HTAIBHO. Y CKOPEHHE CBOOOIHOTO MaIeHUS
Ha 3emJie U JPYruX MIaHeTax.

Dponmanvuvie 1adopamopHsie padomol.

1. UccnemoBanne paBHOYCKOPSHHOTO ABMKCHHS 0€3 Ha4aIbHOW CKOPOCTH.

2.M3mepeHune yCcKOopeHus: CBOOOIHOTO Ma/IeHUS.

I1. Mexanuveckue KoJiedaHusi 1 BOJIHBI. 3BYK. (10 yacoB)

Mexanunueckue konebanus. Ammurynaa. [lepuon, yactora. CBoboaubIe Koebanus. KonebarenbHbie
cucteMbl. MasiTHUK. 3aBUCHMOCTH MEpUOJa W YaCTOThl HHUTSHOTO MAasTHUKA OT JUJIMHBI HUTH.
[IpeBparienne >Hepruu Mpu KojeOaTeTbHOM JBUKEHHH. 3aTyxarollue KoieOaHus. BbeIHYXIeHHbIE
konebanusi. Mexannyeckue BoyHBL. [[mrHa BonHBL [IpogonbHble M monepedHbie BOJIHBL. CKOPOCTh
pacmpocTpaHeHus BOJIHBI. 3BYK. BeicoTa u TeMOp 3Byka. I poMkocTh 3Byka/ PacmpocTpaneHue 3ByKa.
Ckopoctb 3Byka. OTpaxkeHue 3Byka. 9xo. Pe3oHaHc.

®ponTankHas 1abopaTopHas padora.

3.MccnenoBanre 3aBUCHMMOCTH TIEPHOJAa U YAaCTOTHI CBOOOJHBIX KOJIEOAHWI MaTeMaTHU4eCcKOoro
MasTHHKA OT €TO0 JIJTUHBI.

I11. DnekTpomaruutHele siBjieHus. (174acoB)

JleiicTBre MarHWTHOTO TIOJSl Ha dJIEKTpUUYECKUE 3apsanbl. ['paduueckoe m300paxkeHHE MarHUTHOTO
nosisa. HampaBieHue Toka 1 HalpaBJIeHHe ero MarHuTHoOro mois. OOHapyKeHue MarHUTHOTO TOJIS TI0
€ro JAeMCTBUIO Ha 3NeKTpuuecKuid Tok. [IpaBuio neBoil pyku. MarHuTHBIN MOTOK. DJIEKTPOMAarHUTHAS
UHIYKUUA. SIBJIeHUE 3JIeKTpOMarHuTHOM nHaAyKuuu. [loayyenne nepeMeHHOro JIeKTPUIECKOT0 TOKA.

DJIeKTpOMarHuTHoe mnoje. HeogHopoaHoe M HEOJHOPOAHOE MoJie. B3auMOCBs3b ANEKTPUYECKOTO
MAarHUTHOTO MOJeH. DIeKTPOMarHuTHbie  BOJHBI. CKOPOCTh paclpOCTPAHEHUS AJIEKTPOMATHUTHBIX
BOJIH. DJIEKTPOABUTATENb. DIIEKTpOoreHepatop. CBET — AIEKTpOMarHuTHasi BOJIHA.

®poHTanbHas 1aboparopHas padora.

4.V3yueHune SBJICHUS IEKTPOMArHUTHON UHIYKIIUH.

I V. Ctpoenue atoma u atoMHoro sigpa (11 yacosn)

PannoaktuBHOCTh. Anb(a-, O6erTa- M ramMma-uzinydeHue. OMbBITHI M0 PAacCEMBAHUIO alb(a-dacTHII.
[Inanerapnas Mmopenb atoma. ATOMHOE s7po. IIpoTOHHO-HENTpOHHAs Moaenb sapa. MeTobl
HaOJIOJICHUSI U PETUCTPAIMHU YacTull. PagnoakTHBHBIE TIPEBpaIICHH. DKCIIEPUMEHTAbHBIE METOIBI.
3apsn sapa. MaccoBoe uucio siapa. SAnepuelie peakuuu. [enenue u cunres saep. CoxpaneHue 3apsiia
W MaccOBOI0O 4HCIa NMPU SACPHBIX peaknusax. OTKpbITHE NPOTOHA M HEWTpPOHA. SIIEepHBIE CHIIBI.
DHeprus CBA3U YaCcTHI B sIIPE.

Oueprus cBszu. [ledext macc. Brimenenue sHeprum npu AeeHUU U CHHTE3e snep. Mcmonb3oBanue
anepHoii sHeprun. Jlosumerpus. Snepusiit peakrop. IIpeoGpasoBanue BHyTpenHel sHepruu siiep B
AJIEKTPUYECKYIO YHEPTHIO. ATOMHAs SHEpreTuka. TepmosiiepHble peakiuu. buogornueckoe neicTBre
paauanuu.
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®poHTanpHas JabopaTopHas padora.
5.M3yuenue neneHus aapa aToma ypasa 1o Gpororpaduu TpeKoB.
6.113y4enue TpeKoB 3apsKEHHBIX YaCTHI] IO TOTOBBIM (poTorpadusim.

V. CtpoeHnue u 3Boaw0nusa Beesiennoii (5 yaco)

CocraB, ctpoenue u npoucxoxjaenue ComHeyHou cucteMbl. bonbiiue tena ConHEYHOW CHUCTEMBI.
Maubie Tena CosiHeuHoi cuctembl. Ctpoenue, nanydenue v 3Boitonus ConHna v 38e31. CTpoeHue u
3BOIIOLMSA BeceaeHHOM.
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