


IosscHUTEIBbHAA 3ANUCKA

PaGouas nmporpamma o (usuke Ha ypoBHE CpeqHEro o0IIero oopazoBanus pa3padoTaHa Ha
ocHoBe DenepanbHOTO 3aKk0Ha OT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii
denepanuny, TpeOOBaHUM K pe3yJbTaTaM OCBOSHUS (penepanbHO 00pa3oBaTEILHON MPOrpaMMBbl
cpenuero obmiero oopazosanusa(P@OIT COO), npeacraBneHHbIX B DeneparbHOM rocy1apcTBEHHOM
obpazoBarenbHoM crangapte COO, ¢ yuérom Konnenuuu npenogaBanus yueOHOTO IIpeaMeTa B
oOpa3oBaTenbHbIX opranmu3ausx Poccuiickoit eneparuu, peatu3yrmnuX OCHOBHBIC
o0Opa3oBaTeibHbIe IPOTPAMMBI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHUS BOCITUTAHUS B
Poccuiickoit ®denepanun Ha nepuon Ao 2025 roga» (Pacnopsokenue IpaButenscta PO ot 29.05.
2015 Ne 996 - p.)

INJTAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA YYEBHOT'O TIPE/IMETA

JINYHOCTHBIMH pe3yJIbTATAMHU U3YUECHHUS IPEAMETA SBJISIOTCS CIEAYIOINE YMEHHUS:

[ToHnmaHue BO3pacTaroOlIe PO €CTECTBEHHBIX HAYK M HAYYHBIX MCCIIEIOBaHUN B
COBPEMEHHOM MHpE, T[IOCTOSIHHOIO IIpolLecca OSBONIOLUM HAYYHOI'O  3HAHWA,
MEXYHapOJAHOIO0 HAyYHOT'O COTPYIHUYECTBA.

ChopMupoBaHHOCTh IMO3HABATENBHBIX HMHTEPECOB, MHTEIEKTYalbHBIX M TBOPYECKUX
CIOCOOHOCTEN yJanuxcs.

YO6exx1eHHOCTh B BO3MOXXHOCTH TO3HAHUS MPHUPOABI, B HEOOXOAUMOCTH Pa3zyMHOIO
WCIIOJb30BAaHUS JIOCTIKEHUH HAyKU W TEXHOJIOTUW JUIsl JabHEHIIEro pa3BUTHUSA
YeJI0OBEYECKOro OOIIecTBa, yBa)KEHHE K TBOpIAM HAyKH W TEXHUKH, OTHOLICHHE K
(bU3HKe KaK AJIEMEHTY 00IeUeTOBEYECKON KYIbTYPHI.

@opMUpPOBaTh CaMOCTOSITENILHOCTh B MPUOOPETEHWH HOBBIX 3HAHMM W MPAKTHUYECKHUX
yMeHu# 6a30BOro u NpoQHILHOTO YPOBHSI.

DopMUPOBaTh TEXHUYECKOE MBILIUIEHUE U TPOPHIBHYIO OPUEHTHPOBAHHOCTD.
®opMupOBaTh HABBIKM CaMOaHaJIM3a U CAMOOLIEHKY Ha OCHOBE KPUTEPUs YCIIEIIHOCTH.
OBnaieHue yMEHHEM COINOCTABIATh SKCHEPUMEHTAIBHBIE U TEOPETUUYECKHUE 3HAHUS C
O00BEKTUBHBIMH PEATHSIMU KU3HU.

®opmupoBaTh yMeHHUs Oe3omacHOro u 3(p(EeKTUBHOrO MCIOIB30BaHUS JTa0OPATOPHOTO
000pyIOBaHUsl, MPOBEACHUS TOYHBIX M3MEPEHHH M aJeKBAaTHON OIIEHKHU MOJIY4YEHHBIX
pe3yNbTaToB, MPEACTABICHUS HAay4YHO OOOCHOBAaHHBIX apPryMEHTOB CBOUX JIE€HCTBUH,
OCHOBAHHBIX Ha MEXIIPEIMETHOM aHAIN3€e yU4eOHbIX 3ajau.

I'oTOBHOCTB K BBIOOPY JKM3HEHHOTO ITYTH B COOTBETCTBUU C COOCTBEHHBIMH MHTEpECaMHU
Y BO3MOYKHOCTSIMU.

MortuBarusi 00pa30BaTENbHON JESATENBHOCTH INKOJIBHUKOB HAa OCHOBE JIMYHOCTHO
OpPUEHTUPOBAHHOTO MTOAX0/1A.

DopMHUpPOBaHKE LICHHOCTHBIX OTHOLIECHUH APYT K APYTrY, YUUTEIO, ABTOPAM OTKPBITHN U
n300peTenuii, pesynbprataM 00y4eHusl.

MeTanpeAMeTHBIMH pe3yJbTaTaMHM H3ydeHUs kypca «®Pusuka» sBusercs (GopMupoBaHHe

YHUBEpCAJIbHBIX yueOHbIX AeiictBuil (YV /).



Pezynamuenvie YY/[:

[ToHumaTh ywamMMHCs CMBbICTA OCHOBHBIX HAy4HBIX IOHATHH M 3aKOHOB (DU3MKH,
B3aUMOCBS3M MEXKy HUMH.

YMeHHus TOJb30BATHCS METOJAaMHM HAYYHOTO HCCIEIOBAaHUS SBICHHM TPUPOIBI,
IPOBOIUTH HAONIONEHUs, IUIAHUPOBATH W BBIMOJIHATH SKCIIEPHUMEHTHI, 00padaThIBaTh
pe3yabTaThl M3MEPEHUH, MPEJCTABIATh PE3yJbTaThl MU3MEPEHUH C IOMOIIBIO TaOJIHIL,
rpa¢ukoB U (HopMys, OOHAPYKUBATh 3aBUCHMOCTH MEXAY (U3NYECKHMMHU BEIHMUYMHAMH,
OOBSICHATh TOJY4YEHHBIE pEe3yJbTaTbl M JeJaThb BbIBOJBL, OLEHUBATh I'PAHMIIBI
MOTPELIHOCTEN pe3yIbTaTOB U3MEPEHUM.

YMeHHs TpUMEHSTh TEOPEeTHUECKHME 3HaHUS M0 (U3MKEe Ha TPAKTUKE, pelarhb
¢u3nueckre 3a1a4M Ha IPUMEHEHHUE MOJTyYCHHBIX 3HAHUI.

YMeHMs M HaBBIKM NPUMEHATH JUIsl OOBSICHEHUS NPUHLUIOB JEHCTBHUA Ba)KHEHIINX
TEXHUYECKUX YCTPOWCTB, pEIIEHUs MPaKTUYECKUX 3aJad IOBCEJHEBHOM JKU3HHU,
oOecrieyeHnss 0E30MACHOCTH CBOCH KH3HHU, PAlMOHAIBHOTO MPUPOAOINOIH30BAHUS U
OXPaHbI OKPYXKAIOIIEH CPEIbI.

Ho3znaeamenvnvie YY/[:

Hcnonb30BaThk i1 MO3HAHUSA OKPYXKAIOLIETO MHUpa pa3jMyHble €CTECTBEHHOHAyYHbIE
METO/Ibl: HaOJI0/IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHHUE.

dopmupoBaHue yOeXKICHHUS B 3aKOHOMEPHOW CBS3M W TIO3HABAEMOCTH  SIBJICHHIA
IPUPOJIBI, B O0BEKTUBHOCTH HAYYHOTO 3HAHHUS, B BBICOKOH LIEHHOCTH HAyKU B Pa3BUTUHU
MaTepUAIbHON M JyXOBHOU KYJIbTYPHI JTIOJICH.

Pa3BuTHEe TEOpPETHYECKOTO  MBIIUICHUS HAa OCHOBE (OpPMHpOBaHUS  YMEHUI
yCTaHaBIMBATh (PAKTHI, pa3IvyaTh MPUUUHBI U CIEACTBUS, CTPOUTH MOJIEIH U BBIIBUTATh
TUIOTE3bl, OTBHICKMBATh M (DOPMYITHpPOBATH JOKA3aTENbCTBA BBIIBUHYTBHIX THIIOTE3,
BBIBOJIUTh M3 JKCIHEPUMEHTAIbHBIX (PAKTOB M TEOPETHUECKUX Mojenel (uznyeckue
3aKOHBI.

OBnazneTs aleKBaTHBIMU CIIOCOOAMU PEIICHUS TEOPETHUYECKUX MU IKCIEPUMEHTATBHBIX
3a/ay.

YMeTh ompeneniath BO3MOXHBbIE HCTOUYHHUKH HEOOXOAMMBIX CBEACHUN, MPOU3BOJIUTH
MOMCK MHPOPMAIINH, aHATHU3UPOBATh U OLIEHUBATH €€ JOCTOBEPHOCTD.

N3yyarh BKIaJ POCCHICKUX H 3apYOEKHBIX YUYCHBIX, OKA3aBIIUX HAUOOJNbIEE BIUSHUE
Ha pa3BUTHE (PU3UKH.

Kommynurxamuenwvie YY/I:

CamMOoCTOSTEIHLHO OpPraHnu30BLIBATH yqe6Hy10 JACATCIIBHOCTh: IIOCTAaHOBKA  IICIIH,
IJIAaHUPOBAHUC, ONIPCACIICHUC ONITUMAJIBHOI'O COOTHOICHU LCIIN U CPCACTB.

YMeTh OpraHu30BBIBaTh Y4EOHOE COTPYIHHUYECTBO M Pa3BUTHE MOHOJIOTMUYECKOH U
JTUAIOTHYECKON peur, YMEHHS BBIpaKaTh CBOM MBICIHM M CIOCOOHOCTH BBHICIYIIHMBATH
co0ece/lHUKA, TIOHMMAaTh €ro TOYKY 3PCHHS, NMPU3HABATH MPABO APYroro YelioBeKa Ha
WHOE MHEHUE.

Hcnonp30BaTh I pelICHHUS IO3HABATCIBHBIX M KOMMYHHKATHBHBIX 3a/1a4 OTKPBITOEC
UH(POPMALIMOHHO - 00pa3oBaTeIbHOE MPOCTPAHCTBO.

dopmupoBaHrEe YMEHUI BOCIPUHUMATH, ITepepadaThiBaTh U MPEAbIBISATh HH(OOPMAIIHIO
B CIIOBECHOHM, 0Opa3HOM, CUMBOJIMYECKON (hopmax, aHAIM3UPOBATh W IepepadbaThiBaTh
MOJYyYEHHYI0 HH(POPMAIUI0 B COOTBETCTBUU C TIOCTABICHHBIMU 3aJ]a4aMH, BBIICTSATH

OCHOBHOC COACpPKAHUC TIPOUYUTAHHOI'O TEKCTA, HAXOAWTb B HEM OTBCTEHL Ha
IMMOCTABJICHHBIC BOIIPOCHL U U3JIaraThb €ro.



dopmupoBaHue yMEHUI paboTaTh B TPYIE C BBHITOJHEHUEM Pa3IUYHBIX COILUAIbHBIX
poJielt, MPeACTaBIsATh U OTCTAaUBATh CBOU B3TJISABI U YOSIKICHMSI, BECTH JUCKYCCHUIO.

IIpenMeTHBIMHU pe3yJIbTATAMU SBIISAIOTCS CIENYIOIINE YMEHHUS:

1)

2)

OnuceiBaTh U OOBSICHATH PUINICCKUE SIBIICHUS U CBOMCTBA TEN: IBYKEHUE HEOSCHBIX Tell
U MICKYCCTBEHHBIX CITYTHUKOB 3€MIJIM; CBOMCTBA ra30B, )KUJIKOCTEH U TBEPABIX TEl.
OTnAn4aTh TUMOTE3bI OT HAYYHBIX TEOPHIl.

JlenaTh BBIBOJbI HA OCHOBE SKCIEPUMEHTAIbHBIX JaHHBIX.

OcBoeHuE TPUEMOB  JCHUCTBHM B  HECTAaHAAPTHBIX  CUTYalMSX, OBJIaJICHUE
3BPUCTHUYECKUMHU METOJIaMH pELIeHHs TPoOIeM

[IpuBOIUTH TIPUMEpPHI, MOKA3BIBAIOIIUE, YTO: HAOMIOACHHS M SKCIICPUMEHT SIBISIFOTCS
OCHOBOM [Jii BBIJBMXKEHHUSI TUIOTE3 U TEOPHUH, MO3BOJISIIOT MPOBEPUTH HCTUHHOCTH
TEOPETUYECKUX BBIBOJIOB; 4YTO (U3MUECKass TeOopus [aeT BO3MOXKHOCTb OOBSCHSTH
W3BECTHBIC SBIICHUS TPUPOJBI U Hay4yHbIe (DaKThI, MPEACKA3bIBaTh €IIe HEU3BECTHHIC
SIBJICHUSL.

BocnpuHuMath ¥ Ha OCHOBE TIOJNYYEHHBIX 3HAHUH CAMOCTOSITEIBHO OLCHUBAThH
uHopManuio, coaepxairyocs B coodmennsx CMU, UnTepHeTe, HaydHO-TIOMYIISIPHBIX
CTaThSX.

HayuuTbcss BOCIpOW3BOAWTH MPHOOPETEHHBIE 3HAHWS W HABBIKM IPH HAMKMCAHUU
KOHTPOJIBHBIX M JJAOOPAaTOPHBIX padOT.

Hcnonb3oBath mpuOOpETCHHBIE 3HAHUS W yYMEHUS B MPAKTUYECKOW MESTEIBHOCTH U
MOBCEIHEBHOM JKU3HU JJIS:

obOecrieueHrss O€30MACHOCTH  KH3HEACATETBHOCTH B  MPOILECCE  HCIIOJIBb30BAHHUS
TPAHCIIOPTHBIX CPEJCTB, OBITOBBIX JIEKTPONPHOOPOB;

OLICHKHM BJIMSHUS HAa OpPraHU3M YeJIOBEKa U PAlMOHAIBHOTO MPHUPOJONOIB30BAHUS U
OXPaHbI OKPYXKAIOIIEH CPEeIbI.

Conepxanue Kypca (U3MKH OCHOBHOIO YPOBHSI 00pa30BaHHMsl HAaNpaBJeHO Ha
¢dopmupoBanne yHuBepcaJbHbIX y4eOHbIX aeiicTBuil (YY), obecneyuBaomux pa3Burue
MO3HABATEJIbHBIX 1 KOMMYHMKATHBHBIX Ka4€CTB JJUYHOCTH.

Cooepocanue yueonozo Kypca uzuxu 6 7 Kaacce.
(68 uacos B roj, 2 yaca BHeseJI0.)

I.

Beenenue. (3 1)

Yro uzyuaet ¢pusuka. Guznueckue siBiaeHUs. Metonpl nzydenus ¢usuku. Mizmepenne
¢usnueckux BenuuuH. [lorpemrHoct n3mepennii. Pu3nka u TEXHUKA.

O O O O

Hemoncmpayuu:

Hab6mronenus pu3ndeckux sSBICHHIA: CBOOOHOTO MAJACHUS TE,
KoJIcOaHMi MasiTHUKA,

MPUTSDKEHUS CTATBHOTO MIapa MarHUTOM,

CBEUEHUS HUTH DJIEKTPUUCCKOM JIAMITBI, DIICKTPUIECKON HUCKPBHI.

@ponTanbHas 1aboparopHas paboTa.

1.

OmnpezneneHue 1EHbI IeIEeHUS U3MEPUTEIHFHOT0 IPUOOpa ¢ y4eTOM aOCONIOTHOM
MOTPELITHOCTH.



I1. IlepBoHaya/bHbIE CBEIEHHUS 0 CTPOEHNH BemecTBa. (6 4.)

I'mnores3a 0 IUCKPETHOM CTPOECHMH BelecTBa. Mosekynsl. HempepsIBHOCTh U XaOTUYHOCTD
IBIKEeHUs yacTull BemecTBa. luddysus. bpoynosckoe nBmwxkenune. Mozaenu rasa,
JKAJIKOCTH ¥ TBEPJOro Tela. B3anmoaencTere yacTul BemecTsa. BzanmMHoe npuTsskeHue u
OTTaJIKMBAHUE MOJIEKYII.

O O O O O 0O O O

Hemoncmpayuu:

Juddy3us B pacTBopax u ra3ax, B BoJIe.

Mopaernb XaOTHYHOTO JBUKEHHUS MOJIEKYII B raze.

Monens OpOyHOBCKOTO JBUKEHHUS.

Cuennenue TBEPABIX TEN.

[ToBbI11IEHME 1aBIIEHUS BO3AyXa IPU HATPEBAHUH.
JleMoHCTpalus 00pa3oB KPUCTAIUTMYECKUX Tell.
JleMoHcTpanust Moaesnel CTpOeHU KPUCTATUTMYECKUX TEJl.
JleMOHCTpanus pacluupeHus TBEPAOro Tella IIPU HarpeBaHUU.

@ponTanbHas 1aboparopHas paboTa:

2.

W3mepenune pazMepoB MajbIX TEl.

I11. BzaumoneiicTBue Tel. (21 4.)
Mexannueckoe IBH>xXeHue. PaBHOMepHOE U HepaBHOMEpHOE ABHKEeHUE. CKOPOCTh.
Pacuer nytu u Bpemenu asuxkenus. Tpaexropus. Bzaumoneiicrsue ten. Mueprus.
Macca. M3mepenue mMaccel Tena Ha Becax. [[1oTHOCTS.
Cuna. Cuisl B IpUPOAE: TATOTEHHUS, TAKECTH, TPEHUS, yIpyrocTH. 3akoH I'yka. Bec tena. CBs3b
MEX]ly CHUJION TsKecTH W Maccoil Tena. lunamometp. CrnokeHue NBYX CHJI, HAIIPABJICHHBIX IO
OJHOM NPSIMOM.

Hemoncmpayuu:

O O O O O O O O O

PaBHOMEpPHOE IPAMOIIMHEWNHOE JBUKEHUE.

3aBHCHUMOCTh TPAEKTOPUHU JBUKEHUSI T€Ia OT BbIOOpaA Teaa OTcuéTa.
CBobosHOe najieHue Teil. SIBIeHne HeBECOMOCTH.

SIBieHue nHepLMH.

CpaBHeHuE Macc TeN ¢ IOMOIIbIO BECOB.

CpaBHeHHE MacC IBYX TeJI 10 UX YCKOPEHUSM IIPU B3aUMOJICHCTBUU.
N3mepenue cuitbl o neopManuu NpyxuHbL.

CBolicTBa CUJI TPEHUS.

CrnosxeHue cuil.

@poHTanbHbIe 1a00paTOPHbIE PAOOTHI:

NownkWw

W3mepenune Macchl Tela Ha PhIYaKHBIX BEcax.

N3mepenne oobema Tena.

I/I3MepeHHe IIJIOTHOCTHU BCUICCTBA.

['panynpoBaHue MPYKUHBI 1 U3MEPEHUE CUIT THHAMOMETPOM.

HccenenoBanue 3aBUCUMOCTH CWIIBL YIIPYTOCTH OT YIUIMHEHUS NIPYKUHBL. 3Mepenue
KECTKOCTH TPYKHHBI

I/ICCJIG,Z[OBaHI/Ie 3aBUCUMOCTHU CUJIbI TPCHUSA CKOJILXKCHUSA OT CUJIbI HOPMAJIBHOTO JaBJICHUA



IV. laBieHue TBepAbIX TeJl, ;KUAKOCTEN U ra30B. (25 4.)

Jasnenue. CriocoObl yBEIMYECHHS U YMEHbBIIICHU AaBieHus. [aBnenue TBepapix Ten. JlaBneHue
raza. JlaBnenue B xuakoctd. 3akoH Ilackans. Coobmarommecss cocyabl. [uapaBmudeckuit
npecc. o35l
Atmocdeproe nasienue. OnbsiT Toppuuennu. bapomerp — anepoua. Bec Bo3nyxa. BoznymrHas
ob6omnouka. I3MeHnenne arMochepHOTO AaBJICHUS C BEICOTONH. MaHOMETPHI.
JleiicTBHE )KUAKOCTH U ra3a Ha IOTPYKEHHOE B HUX TeN0. ApXHME0Ba Cuia.
IInaBanue Ten. [lnaBanue cynos. Bo3nyxomiaBanue.
Hemoncmpayuu:

o bapomerp.

o Omnsit ¢ mapom [lackans.

o OmnbIThI ¢ Ben€pKoM Apxumea.

@poHTanbHbIe J1a00paTOpHBIE PAOOTHI:

9. WM3mepeHnue naBiaeHUs TBEPAOTO TejIa HA ONOPY

10. I3mepeHune BHITAIKUBAIOLIEH CHIIBI, AE€HCTBYIONIEH Ha MOTPYKEHHOE B )KUAKOCTb TEJIO.

11. BersicHeHue yClIOBUH TUIaBaHUS T€a B AKUAKOCTH.

V. Pa6ora u moumHocTh. JHeprus. (13 4.)
Pabora. Momnocts. IlpocTbie MexaHuU3Mbl. YCIOBHS paBHOBECHS pbluara. MOMEHT CHIIBL
Pbruarn B TexHuke, ObiTy M mpupone. [IpumeHeHHe 3akoHa paBHOBECHs pblyara K OJIOKY.
PaBeHCTBO pabOT MpHU UCMIOIB30BAaHUU MPOCTHIX MEXAHU3MOB. «30JI0TOE PABUIIO» MEXAHUKH.
Oneprus. Kunetnueckas sHeprus. [lorenuuanbaas sHeprusi. 3aKOH COXpPaHEHHSI MEXaHUYECKOM
SHEPIUH.

Hemoncmpayuu:
I'mopasnuueckuii mpecc.
PaBHOBecHe Tena, UMEIOIIEro OCh BpalleHUSI.
N3mepenune KMHETUUECKON PHEPIUH TeNa IO JUIMHE TOPMO3HOTO ITyTH.
N3MepeHnne noTeHIMabHOM SHEPTUH TEJIa.
W3mepeHne noTeHInaNnbHOM SHEPTUN YIPYTOi [eopMaLuy NpyKUHBI.
®poHTaNbHBIE JTA00pATOPHBIC PAOOTHI:
12. Onpenenenue HeHTpa TSHKECTH TIIOCKOW TUIACTHHBI.
13. BersicHeHME yCII0OBUSI PaBHOBECHUS pblyara.
14. U3mepenue KII/ npu nogbeme 1o HaKJIOHHOM MJIOCKOCTH.
15. I3mepenue paboThl ¥ MOIIIHOCTH IIPU PABHOMEPHOM JIBUKEHHUH Tela.

O O O O O

Wror: 68 gacos.



Cooeporcanue yuebnozo kypca ¢usuku ¢ 8 knacce. (68 4yacoB, 2 Yaca B HEAEN);

Tema 1. TenuioBble siBjeHust (234.).
TennoBoe paBwkeHue. BHyTpeHHsisi »sHeprus. JIBa cmocoba HW3MEHEHHS] BHYTPECHHEH
3Hepruu: pabora M Temonepenada. Bunel Teronepenaun. KoamdecTBO  TEMJIOTHI
VYenpHas TEMIOEMKOCTh BEUIECTBA. YI€lbHAs TEIUIOTA CropaHus ToruBa. [lnaBienue u
oTBepAeBaHue Ten. TeMreparypa IulaBieHus. Y JelbHas TEIIoTa IuiaBiaeHus. Mcnapenue u
koHneHcanus. Kumenune. Temmeparypa kumeHus. YenbHas TEIUIOTa MapooOpa3OBaHUS.
OObsicHeHHEe W3MEHEHHMH arperaTHbIX COCTOSHHUM BelIeCTBA Ha OCHOBE MOJIEKYIISIPHO-
KMHETUYECKUX mpencraBieHuid. [IpeBpamieHuss SHEPruM B MEXAaHWYECKMX M TEIUIOBBIX
nporeccax. J[Burarens BHyTpeHHero cropanus. [lapoBas TypOouna. BinaxHOCTb.
Hemoncmpayuu:
[IpuHnun nencTBrUs TEPMOMETPA.
TennonpoBOAHOCTh Pa3IMYHBIX MAaTEPHAIIOB.
KoHBek1Ms B )KUAKOCTSX U razax.
Tennonepenada myTém U3IydeHHUs.
SIBiieHune ucnapenus.
[TocTostHCTBO TeMNEpaTyphl KUIIEHUS KUIKOCTH MPU TOCTOSIHHOM JIaBJICHUH.
[Tonmxenue TemnepaTypbl KHIIEHUS KUIKOCTH MPU MOHUKEHHOM J1aBJICHUH.
Habmoienne KoHaeHcauy NapoB BOJbI HA CTAKAHE CO JIBJIOM.
VY CTpONCTBO YETHIPEXTAKTHOT'O IBUraTENsl BHYTPEHHETO CTOPAHUSI.
Y cTpoiicTBO MapoBOil TYpOUHBI.
@poHTanbHbIe J1a00paTOpHBIE PAOOTHI:
1. CpaBHEHHME KOJUYECTB TEIUIOTHI MPU CMEIIMBAHUM BObI PA3HOU TEMIIEPATYPHI.
2. H3MmepeHue yneabHOU TEIUIOEMKOCTH TBEPAOIO TENA.
3. HN3MepeHHe OTHOCUTENBHOMN BIAXKHOCTH BO3yXa.
Tema 2. JnexkTprueckue siBjieHus (264.)
OnekTpusanus Tei. J[Ba pona 3apsanoB. BzauMoaeicTBrue 3apssKeHHBIX TE. DJIEKTPUUYECKOE
nose.  JIUCKPETHOCTb  AJIEKTPUYECKOro  3apsaa. OnekTpoH. CTpoeHHe  aToMOB.
DJIEKTPUUYECKUN TOK. ['aTbBaHUYECKUE BJIEMEHTBI. AKKYMYJSATOPBI. DJIEKTpUYECKas 1EMb.
OnexTpuueckuil Tok B MeTtamiax. Cuia Toka. AmmnepMerp. DJIEeKTPUUYECKOE HalpsKEHUE.
BoabrmeTp. DnekTpuyeckoe compoTuBieHHE. 3akoH OMa g ydacTKa dSJIEKTPUUYECKOM
nenu. YJenpHoe conpoTuBieHHe. Peoctatel. Buabl coenuuennii npoBoaHukoB. Pabora u
MOIIIHOCTh TOMa. KOJIMYeCTBO TEIUIOTHI, BBIACISIEMOE MPOBOAHUKOM € TOKOM. CueTdyuk
3NIeKTpUUYEeCcKOr sHepruu. Jlamra HakaauBaHus. DJIEKTpOHArpeBaTeNbHble MprOopsl. Pacuer
3JICKTPOIHEPTUH, TOTPEOIsIeMO OBITOBBIMH dJIeKTporpuOopamu. KopoTkoe 3amblkaHHE.
[InaBkue npenoXpaHUTENN.
Hemoncmpayuu:
o DunekTpu3auus Tell.
o /JIBa pona 31eKTpUYECKOro 3aps/a.

0O OO0 OO OO OO OO Oo



YCTpOUCTBO U JEUCTBHE DIIEKTPOCKOIIA.
[Iepenoc anmekTpu4ecKoro 3apsja ¢ OIHOIO Tejla Ha Ipyroe.
3aKOH COXpaHEHUs MIEKTPUUECKUX 3aPsaA0B.
[IpoBOIHMKY U U30JISTOPBL.
DIeKTpocTaTU4YeCKast NHIYKIHS.

Y CTpolCTBO KOHIEHCATOPA.

OHeprus MEKTPUIECKOT0 MOJIs KOHJIEHCATOPA.
HcTouHnKH MOCTOSHHOTO TOKA.

W3mepenne cuilbl TOKa aMIEPMETPOM.
N3mepenue HanpsKeHUs! BOJIbTMETPOM.
Peocrar u mara3us conpoOTHBICHUM.

CBolicTBa MOJIYITPOBOJHUKOB.

®poHTaNBHBIE JTA00PAaTOPHBIC PAOOTHI:

O OO0 O OO OO0 OO0 0 0

4. COopka 3IEeKTPHUYECKON IIeTIH U U3MEPEHUE CHIIBI TOKA B €€ PA3JIMYHBIX y4acTKax
5. W3MepeHue HanpsHKEHUS HA Pa3IMYHbIX YY4acTKax e

6. H3meHeHMe cuibl TOKa IIPU MOMOILU peocTaTa

7. W3mepeHue cONpOTUBIECHUS MPU MOMOIIHM aMIIepMeTpa U BOJIbTMETpa

8. H3mepenue pabOThl U MOLTHOCTH JIEKTPHUIECKOTO TOKA

Tema 3. JnekTpoMarHuTHbIe siBJIeHUs (6 4.).
MarauTtHoe 1noJjie TOKa. DJIEKTPOMAarHUThl U UX NMpuMeHeHue. [10CTOsSHHbIE MarHUTBHI.
MarunuTtHoe nojue 3eMiu.
Hemoncmpayuu:
OnbIT DpcTena.
MarnuTtHoe nosue Toka.
JlelicTBME MAarHUTHOTO TOJIS1 HA IIPOBOJHUKE C TOKOM.
Y CTpolCTBO 3JIEKTPOIBUTATENS.
DNEKTpOMarHuTHasE UHIYKITHUSI.
[TpaBuio Jlenua.
YceTpolcTBO reHeparopa MmoCTOSHHOTO TOKA.
YcTpolcTBO reHeparopa NepeMeHHOro ToKa.

o YcTpoicCTBO TpaHcopmaTopa.
®poHTanbHBIE Ja0OpaTOPHBIE PAOOTHI:

0O OO O O O O O

9.COopka 37eKTpOMaraiTa 1 €ro UCIbITAHHE.
10.M3y4yeHue 3neKTpoIBUTaTENS.

Tema 4. CBetroBble siBjaeHus (13 4.).

Hcrounuku cBera. IlpsMonnHeliHOe pacnpocTpaHeHue cBera. OTpaXxeHHE CBeTa. 3aKOHBI
otpaxeHud. Ilnockoe 3epkano. Ilpenomsienne cBera. JIunza. DOKyCHOE PacCCTOSHHUE JIMH3BI.
[MocTpoenne n3o0pakeHUH, 1aBaeMbIX TOHKOW TUH30H. OnTuyeckas cuia auH3bl. OnTudecKue
PUOOPHI.



Hemoncmpayuu:

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

Hcrounuku ceera. [IpsMonrHEnHOE pacIipOCTpaHEHUE CBETA.
[Tpuntumn neficTBUst MEKPO(OHA U TPOMKOTOBOPUTETIS.
[IpuHIUIT paguoCBsI3u.

[IpsamonuHetHOE pacIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[Ipenomnenue cBera.

Xon nyueit B coOuparomieit Tunse.

XoJ 1ydeil B pacCEerBalOIICH JIMH3E.

[omyuyenne n300paskeHMiA ¢ TOMOIIBIO JIUH3.

[TpuHIIMTT AEHCTBUS MPOSKIIMOHHOTO anmnapara u (poroamnmnapara.
Monens rnasa.

Hucniepcus 6emoro cBera.

[Tonmyuyenue 6em0ro CBeTa MpH CIOKEHUH L[BETA .
®poHTaNbHBIE JTA00PATOPHBIC PAOOTHI:

11. MccnenoBanue 3aBUCUMOCTH YIUIa OTPaKEHUS OT yrila NaJcHUs.
12.MccnenoBanre 3aBUCUMOCTH yTIJIa MPEJIOMJICHHS OT yriia ajaeHusl.
13.ITonyuenue n300pakxeHus MPU MOMOIIH JTHH3BI.

O OO O OO OO OO0 O0OO0oOO0OO0



Cooepocanue yueonozo Kypca gpuzuxu ¢ 9 knacce.
Ha u3yuenne npenmera B 9 kiacce otBoautes 102 vaca

(3uaca B HECIIO).

Tema 1. 3akoHbl B3auMoAeHCcTBHS M ABHKeHHsI Tea (604.)

MarepuanbsHas Touka. Cucrema orcuera. Ilepememienne. CKopocTh NPSIMOIMHENHOIO
paBHOMEpPHOro JBWKEHHUs. lIpsaMoiMHEHOE paBHOYCKOPEHHOE JBWKEHHE: MIHOBEHHAs
CKOPOCTh, YCKOpEHHE, IepeMeinieHue. ['paduku 3aBUCUMOCTH KHHEMATHUYECKUX BEJIMYUH OT
BPEMEHH IPU DPABHOMEPHOM K PaBHOYCKOPEHHOM [BHKCHHMHM. PaBHOMEpHOE ABMKEHHUE IO
oKkpyxHOCTH. MHepuuanpHas cuctema orcyera. 3akoHbl HproToHa. CBOOOIHOE TaJeHUE Tel.
Cuna TsixecTd. 3aKOH BCEeMUPHOTO TAroTeHus. ckyccTBeHHbIe criyTHUKY 3emid. Paketsl. Cuna
ynpyroctd. 3akoH ['yka. Bec tena. HeBecomocTs. CBs3p MEXy CHIION TSHKECTH Maccoul Tena.
Cuna TtsxecTH Ha JApyrux IuUiaHerax. PaBHogeictByromas cwi. Cuna TpeHus. TpeHue
ckosbkeHus. Tpenue mnokos. TpeHue B mpupone U TexHuke. [lepgeas Kocmuueckas
ckopocmy. Vmniynbe. 3aKOH COXpaHEHHMs MMMyJibca. PeakTuBHOE nBUKeHHE. MexaHuueckas
pabora. MomuocTs. DHeprus. [loreHnnansHas U KuHeTu4eckas ueprus. [IpeBpaiienue 01HOTO
BHUJa MEXAHUYECKOW SHEPruu B IPYrod. 3aKOH COXPAHEHUsS IMOJHOW MEXAHWUYECKOW SHEPTHUH.
VYcnoBust paBHOBECHSI TBEPAOIO TeJla, UMEIOIIETO 3aKPEIVICHHYIO OCh ABUXKEHUA. MOMEHT CHJIBI.
Koaddurment mone3noro neicTBusi MEXaHU3Ma.

Hemoncmpayuu.
OTHOCUTENBHOCTD JIBH)KCHHS.
PaBHOYCKOpEHHOE IBUXKCHUE.
CBobogHoe magenue ten B Tpyoke HeroToHa.
Hanpagnenue ckopocTu npu paBHOMEPHOM JIBUIKEHHUH 110 OKPYKHOCTH.
Bropoii 3akon HeroToHa.
Tperuii 3akoH HproTOHA.
HesecomocTs.
3aKOH COXpaHEHMs UMITYJIbCA.
PeakTuBHOE IBHKEHUE.
®poHTaNBHBIE JTA00PATOPHBIC PAOOTHI:
1. «WccrnenoBanue paBHOYCKOPEHHOTO IBMKEHUS 0€3 HAYAIBHON CKOPOCTH
2. «M3mepeHue yCKOpEeHHS CBOOOTHOTO MaCHHS
Tema 2. Mexannueckue Kojae0aHus M BOJIHBL 3BYK. (114.)
KoneGarenbnoe nBmwxkenune. Komebanust rtpy3a Ha mnpyxuHe. CBoOOgHBIE KoJeOaHMS.
KonebarenpHast cucrema. MasTHUK. AMITTUTYAA, IEPUO/I, YaCTOTa KOJIeOaHUH.

O OO0 OO OO0 o0 O0

[IpeBparenus 3Hepruu npu KojaedareaIbHOM JBMKEHHUH. 3aTyXarolne KoneOanus. BeiHyX/1eHHbIe
kosebanus. PacnpocTpanenue konebanuii B ynpyrux cpegax. [lonepeunblie v mpooibHbIE BOTHBI.
CBsI3b JUTMHBI BOJIHBI CO CKOPOCTBIO €€ paclpOCTPAHEHUS U IEPUOJIOM (4aCTOTOM). 3BYKOBBIE BOJHBI.
CxopocThb 3ByKa. BeicoTa 1 TpOMKOCTB 3BYyKa. IXO.



Hemoncmpayuu.

o Mexanuueckue KoneOaHusl.

o MexaHnueckre BOJIHBI.

o 3BYKOBBIC KOJICOaHUSI.

o YcioBus pacipoCTpaHEHUs 3BYyKa.

®poHTaNBHBIE JTA00PAaTOPHBIC PAOOTHI:

3. «MccrnenoBaHue 3aBUCUMOCTH TIEPUOJIA U YaCTOTHI CBOOOTHBIX KOJeOaHH MasiTHUKA

OTETO JJIUHBDY.
4. « HccnemoBanue 3aBUCUMOCTH TIEPHOJIAa CBOOOTHBIX KOJIEOAHUH MPY>KUHHOTO MasiTHUKA
OT MacChl  Ipy3a U )KECTKOCTH MPY>KUHBI ».

Tema 3. JnekTpoMaruuTHbIe siBJaeHus. (154.)
OnbiT OpcTeaa. MarautHoe nosie. MHayKius MarHuTHOTO 1osisi. MarHuTHoe 1mosie
MPSAMOro TOKa. MarHUTHOE MOJIe KaTyIKX ¢ TOKOM. [locTositHHbIE MarHuTBl. MarHuTHOE
I10JIE€ TOCTOSTHHBIX MarHuTOB. MaruutHoe nosie 3emiid. BzauMoaeiicTBue MarHuToB.
JleiicTBrE MarHUTHOTO I0JIs1 HA IIPOBOJIHUK C TOKOM. DJIEKTPUYECKUNA JBUTATED.
OnHOpOHOE U HEOAHOPOAHOE MarHuTHOE noJie. [IpaBmio OypaBunka. OOHapyKeHHE
MarHuTHOTO 1oJis. JIeiicTBHEe MarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM U JIBUXKYIIYIOCS
3apspkeHHyro yactuny. Cuna Amnepa u cuna Jlopenya. IlpaBuio 1eBoil pykH.
MaruutHsblil notok. OnbiTel @apazest. DnekTpoMarHuTHas MHAyKLusA. Hanpasienue
MHIYKIIMOHHOTO ToKa. [IpaBumno Jlenna. SIBneHne caMOMHIYKIUH.

DOnekTpoMarauTHbeie Konebanus. Konebarenpublit KOHTYp. [lepemennsiit Tok. ['eneparop
nepeMeHHoro Toka. [Ipeobpa3oBanus sHEpruu B 3JeKTporeHepaTopax. Tpanchopmarop.
[lepenaua snekTpuyYECKON SHEPTUU HA PACCTOSIHUE. DIEKTPOMATHUTHOE TOJIE.
DIIEKTpOMarHuTHbIE BOJHBI. CKOPOCTh pacIpOCTpaHEHUs 3JIEKTPOMArHUTHBIX BOJIH. BiusiHue
AJNIEKTPOMATHUTHBIX U31y4YE€HUN Ha KUBbIE OpraHu3Msbl. [loydueHne 3eKTpoMarHuTHIX
KoneOanuit. [[puHIMIBI PaIUOCBS3U U TEICBUICHUS.

DekTpoMarHuTHas npupoja cseta. Ckopocts cBera. Mctounuku cBera. [Ipsamonnneiinoe
pacrtpoctpaHeHue ceera. OTpakeHue cBeTa. 3aKOH OoTpa)xkeHus ceera. [1nockoe 3epkaio.
N3o6paxkenue mpeamera B 3epkaie. [Ipenomienue cBera. 3akoH npeaoMieHus cBeta. JIMH3BL
®doxkycHoe paccTosiHUE TUH3BI. OnTHYeCKas cuia JIMH3bL. M300paxkeHus1, JaBaeMbIe JTMH30M.
I'ma3 xak ontuyeckas cucrema. Ontuueckue npudopsl. [lokazarens npenomuenus. Jucnepcust
ceera. [[Bera ten. CriekTporpad v CieKTpOoCKOon. THUITBI ONTHYECKUX CIIEKTPOB.

Hemoncmpayuu.
Y cTpolcTBO KOHIEHCATOPA.
DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.
DNeKTpOMarHUTHbBIE KOJIeOaHHUs.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
Hucnepcus cBera.
[TonydeHnue 6emoro cBeTa mpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

O O O O O O



®poHTaNbHBIE JTA00pATOPHBIC PAOOTHI:
5. «H/3yueHue SIBIEHHUS IEKTPOMArHUTHOW UHIYKIIUID.
6. « HaGmroneHue CIIONIHOTO U TUHEHYATHIX CIIEKTPOB HCITYCKaHUS».
Tema 4. CTpoenne atoma u aTOMHOr0 siapa (134.).
Crtpoenune aromoB. I[lnaHerapHas monenb aroMa PaauoOakTUBHOCTH KaK CBUJIETEIIBCTBO
CJIO’KHOTO CTPOCHHsSI aTOMOB. Anb(a-, 6eta- 1 ramma-uznydenus. OnsiTel Pezepdopna. SnepHas
MOJIeNIb aTOMa. PagnoakTUBHBIE MpEBpalICHUsl aTOMHBIX saep. IIpoToHHO-HEUTpOHHAs MOJEb
siapa. 3apsI0BOE U MAacCOBOE YHUCIIA.
S nepubie peakuuu. Jlenenue u cunres aaep. CoxpaHeHHUE 3aps10BOr0 U MacCOBOTO YHCEN MPU
siiepHbIX peakiusx. [lornomnenue u ucnyckanue ceera aromamu. [Ilporucxoxienre TuHenyaThix
cnekTpoB. CoXpaHEeHHe 3apsI0BOI0 U MacCOBOI'O YUCEN MPHU AIEPHBIX peakuusx. [lepuon

noytypacnajaa. 3akoH paJiMOaKTUBHOTO pacmaia. DKCIEPUMEHTAIbHbIE METO/IbI UCCIIEIOBAHUS
YACTHII.

Hemoncmpayuu:

o Habmonenne TpekoB anbda — yacTuil B kamepe Bunbcona.

O YCTpOMCTBO U PUHLIUI JEHCTBUS CUETYMKA NOHUZUPYIOLUX YACTHII.

o Jlosumerp.

@poHTanbHbIe J1a00paTOpHBIE PaOOTHI:

7. «M3ydyeHue TpeKOB 3apsHKEHHBIX YaCTHULL II0 TOTOBBIM (OTOTpadusiM»

8. «M3ydenue neneHus sapa ypana no ¢Gororpaguu TpeKkoB.

9. «/3mepenune ecTeCTBEHHOTO paaualiioHHOTO (hOHA TO3UMETPOM.

Tema 5. Crpoenue wu »H3Bojonus Bceaennoit (34) [‘eoueHTtpuyeckas u

reJIMOLICHTpUYEcKast cucteMbl Mupa. CocTas, cTpoeHue U MPOUCX0KaeHIE COTHEYHON CUCTEMBI.
dusnueckas npupoga HebecHbIX Ten ConHeyHoM cucteMsbl. [Inanerst mManbie Tena ColHEUHOM

cuctembl. CtpoeHue, uznydeHue u sBojonua ConHina u 3Be3l. CTpoeHHE W 3BOJIIOLHS
Bcenennoii. ['unoresa bosbiioro B3psisa.

Hror: 102 yaca



Temarndeckoe MIaHUPOBAHUE

7 KJIacc-2 yaca B HeleJnio, 68 .

Ne Tema KonuuectBo Konuuectso KonuuectBo
JacoB J1a00paTOPHBIX KOHTPOJIBHBIX
pabor pabor
1 BBenenue 3 1 -




2 IlepBoHauanbHBIE CBEACHUS 6 1 1
0 CTPOCHUH BEIIECTBA
3 BsaumonaetictBue Ten 21 6 2
4 JlaBieHue TBEpABIX TEll, 25 3 2
JKUIKOCTEN U Ta30B
5 PaboTa, MOILIHOCTD, 13 4 1
SHEPTHs
Bcero 68 15 6
8 kJ1acc- 2 yaca B Henes10, 68 .
No Tema KommuectBo KommnuectBo KommuecTBo
YacoB 71a00paTOPHBIX KOHTPOJIBHBIX
pabort pabor
1. TermnoBwie IBICHUS. 2 1
W3meneHune arperaTHbIX 23 1 1
COCTOSIHUHU BEIIeCTBA.
2. DNEKTPUYECKUE SBICHUS 26 5 2
3. MarauTHoOe HoJe. 6 2 1
4. CBeTOBLIE SIBIICHUS. 13 3 1
Bcero 68 13 6
9kJaacc- 3 yaca B Hegea1o , 102 4.
No Tema KommuectBo KommuecTBo KommuecTBo
JacoB 1a00paTOPHBIX KOHTPOJIBHBIX
pabor pabor
1. 3aKOHBI B3aMMOJIEHCTBUSL U 60 2 5
JIBADKEHUS Tel
2. Mexaandeckue KojIeOaHusa U 11 2 1
BOJIHBI. 3BYK.
3. DNEeKTPOMarHuTHOE MoJie 15 2 1
4.| CrpoeHue aToMa U aTOMHOTO 13 3 1
sanpa
5. CtpoeHue u IBOJIIOIHS 3 - -
Bcenennoii .
Bcero 102 9 8




[Tpunoxxenue Ne 1 k paboueit mporpamme o ¢usnke 7kaacca st 6a30BOTO YPOBHS
24yaca B HeJeJIIo

TemaTnueckoe mianupoBanue 7 kiaace. (68 yacos, 2 yaca B Heles10).
Yueonuk Ileppimkun A.B.

No Tema ypoka
I. BBeaenue. (3 1)

l. Yro nzydaet puszuka? Metozas! uzydenus ¢pusznku. @uznyeckue Benunuusbl. [Ipasuna Th.
2 ®dusnka u TexHuka. Mizsmepenue dpuzndeckux BeauauH. [lorpemHocTs.
3 JIaboparopnas padota Ne 1 «Onpeznenenue 1eHbI IeIEHUS H3MEPUTEIHLHOTO pudopa ¢

y4eToM aOCOJIIOTHOM MOTPEUTHOCTH »

I1. llepBoHavaabHbIE CBeICHUSI O CTPOEHUH BemecTBa (6 yacoB )

4. CrpoeHue BemecTBa. MoJeKyJbl

JIaGoparopnas pabota Ne 2 «3mepenue pazmMepoB MajbIX TEI»
5. Huddysus. BpoyHoBckoe nBMKEHNE
6 B3aumoneicTBue MoieKys
7. ArperatHble COCTOSIHUSI BEIlIECTBa
8 [ToBTOpHTENEHO-00001IArOIIHI YPOK 10 TeMe: «CTpoeHne BEIIeCTBa»
9. KP-11no teme: «CTpoeHue BeLeCTBa

I11. BzaumoaeiicTBue Tel. ( 214ac.)
10. | Mexanuueckoe JBUKEHUE
CKOpOCTb.

11. | Pacuer nytu u ckopoctu. Pemenue 3anau.
12. WNuepuus. Bzanmoneiicteue ten. Macca.
13. | JJaboparopnas padota Ne 3 «3MepeHne Macchl Tella Ha PhIYaKHBIX BECAX)»

Ne 4 «M3mepenne oObema Tena»
14. II;moTHOCTE BemecTna.
15. | JJaGoparopnas padota Ne 5 «M3MepeHue TIIOTHOCTH BEIIECTBAY»
16. | PacueT miIoTHOCTH, 00BEMA U MAacCCHI TEIa
17. | Pemenue 3anau
18. O6o0maromuii ypok mo teme: «Mexanndeckoe aBrkenue. [ImoTHOCTE
19. KP-2 «Mexanuueckoe apuxeHue. [IOTHOCTHY
20. | Cuna.
21. | SBnenwue Tarorenus. Cumna TSKECTH
22. | JIaboparopnas paborta Ne 6 «OnpeneneHue 1eHTpa TSHKECTH ITOCKOHN TUTACTHHBI.
23. | Cuna ynpyroctu. 3akoH ['yka. JlaboparopHas padota Ne7 «MccnenoBanue 3aBUCUMOCTH

CWJIBI YIIPYTOCTH OT YJUIMHEHUS NIPYKUHBI. MI3MepeHne KEeCTKOCTH IPYKUHBI.
24 Bec Tena. Ilunamomerp.
25 JlabopaTtopHas pabota Ne 8 «I'pagynpoBaHue Mpy>KUHBI U U3MEPEHUE CHJTT

AUHAMOMCETPOM»




26. | Cuna tpenus. M3amepeHue bl TpeHHS CKOJIBXeHHs. JlaboparopHas padota Ne 9
«HccnenoBanue 3aBUCHMOCTH CUJIbI TPEHUSI CKOJIBKEHUS OT CUJIbl HOPMAJIbHOTO
TABJICHUS.

27. | PaBHOneNCTBYOIAs CUII

28. Pemenue 3amau: «PaBHOIEUCTBYIOIIAS CHIT»

29. | O6o0maromuii ypok mo teme: «CHIIbI IPpUpOIbI»

30. | KP-3 «Cunsl B ipupoie»

JlaByieHue TBepABIX TEJLKUAKOCTE U ra30B 254acos

31. JlaBrenne. CriocoObl M3MEHEHHUS TaBICHUS.

32. Pemenue 3agau: JlaBiaenue TBEPABIX TEI.

33. | IIpakTuueckas paboTa: 1aBjIe€HUE TBEPIAOTO TENA.

34. | JaBnenwue raza. 3akoH [lackans

35. JlaBieHne B )KMAKOCTHU U raze

36. | Pemenue 3anau: «/laBieHue B UIKOCTH U Ta3e»

37. | CooOuraronuecst COCyIbl.

38. Pemenue 3amau: «CooOmarommecs: CoCyaph»

39. | AtmocdepHoe naBiIeHne

40. | IIpubopsl Ay U3MEpPEHUS NaBICHUS

41. | I'mppaBnuueckuii npecc. Hacoc.

42 Oo6o0uraromuit ypok o Teme: «/laBineHue TBepAbIX Tell, KUAKOCTEH U ra30B»

43. | Pewenue 3anau: «/laBneHue TBEpAbIX TEM, KUAKOCTEH U ra30B»

44. | KonrponpHas padora mo Teme: «JlaBieHue TBEPIbIX TEI, KUIKOCTEH 1 ra30B»

45. | JleiicTBHE )XUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJI0. ApXUMEI0BA CHIIA

46. | JlabopatopHas pabota Ne 10 «OnpeneneHue BHITAIKUBAIOIICH CHITBI

47, | Pemenue 3amau Nel: «ApxumenoBa cuiay.

48. | Pemrenue 3amauNe2: «Bec B Boze»

49. | [InaBaHue Ten.

50. | JlabopaTtopnas pabora Ne 11 «BeIsscHeHHE yCIOBHIA TITABAHUS TEI»

51. [InaBanue cynos.

52. | BoznyxomnaBaHue.

53. Pemenue 3anau: [lnaBanue cynos. BoznyxomiaBanue.

54. OO6o0mmaromuii ypok 1mo Teme: « ApXuMe10Ba CHja

55. | KonTponpHas pabota o Teme: «ApXuMeI0Ba CUIa»

PaGota, MoniHoCcTh, Heprus (13)

56. | Mexanunueckas padota. MOITHOCTb

57. | Jlabopatopnas pabora Ne 12«3mepenue paboThl 1 MOLTHOCTH ITPU PABHOMEPHOM
JBMKEHUHU TEJIa)

58. | IIpocThie MEXaHU3MBI

59. | MowmeHT cuitbl

60. | JIaGoparopHas pabota Ne 13 «BbIsicHEeHHE yCIIOBUSI PABHOBECHUS PbIYara

61. | IIpumeHeHne yca0BHs paBHOBECHS pbluara.

62. | biokwu.

63. | «3onotoex» mpasuio mexanuku. KI1/I.

64. | JlaGoparopnas padota Ne 14 «Onpenenenue KI1J] HakTOHHOH TIIOCKOCTHY.

65. | Pemenue 3anau: KII/I.

66. | KonTponwsHas pabora o teme: «MexaHudeckas padoTa U MOIITHOCTBY.

67. | DHeprus. 3aKOH COXPaHEHUS SHEPTUHU.

68. | UTorosoe 06001IeHNE MaTepHraa.




[Tpunoxxenue Ne 2 k paboueit mporpamme o gusnke 8 kiracca Jyisi 0a30BOr0 YpOBHS

2yaca B HeJeJIIo
TemaTnueckoe mianupoBanue 8 kiaacca. (68 yacos, 2 yaca B HeJeJI10).
Yueonuk: Ilepsimkun A.B.

Ne Tema ypoxa. narta
ypoka
TensioBble siBjeHus 134
1.1 TemnoBoe nemxenue. Temneparypa. TennoBoe paBHOBeCUE
2.2 Buytpennss sHeprus. Pabora u Teruionepeaaya Kak crocoObl H3MEHEHUS
BHYTPEHHEHN YHEPTUU.
3.3 TemnonpoBoAHOCTD.
4.4 KonBekuus
5.5 N3ny4yenue.
6.6 KomnnuecTtBo TEILIOTEL. Y IeabHas TEINIOEMKOCTD.
7.7 Pemrenue 3amau: «Pacyét KOJIMUECTBA TEIJIOTHIY.
8.8 JIP 1. «CpaBHeHHEe KOJIUYECTB TEIJIOThI IPH CMELIUBAHUM BOJbI Pa3HOM
TeMIEePATYPbD».
9.9 JIP 2. «3mepeHue yaeJbHON TEII0EMKOCTH TBEPAOI0 Teaay.
10.10 | IIpoBepounasi padora «M3mMepeHne KOJIUYECTBA TEIIOTHDY
11.11 | OHeprus Tomnusa. Y 1enbHast TEMI0Ta CTOPAHUS.
12.12 | 3aKOH cOXpaHEHMsI U IPEBPAILECHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
rporeccax
13.13 | KonTpoabHasi padora 1 «Temiora cropanusi TONJIUBaY.
HN3MeHeHMe arperaTHbIX COCTOSIHUI BenlecTBa. 10 yacos.
14.1 | ArperaTHble COCTOSTHUSI BEIIECTBA
15.2 | IlnaBneHue u OTBEpIEBAaHNE KPUCTAIIMUECKUX TEII.
16.3 VenapHas TEIUIOTA IIJIABJICHUS.
17.4 | Ucnapenue.
18.5 | Kumenue. YjenbHas TEIioTa mapoodpa3oBaHus
19.6 | Bnaxnocts Bo3ayxa. [Icuxpomerp. JI.p.3 «3mepeHue 0THOCUTEIBLHOM
BJIAKHOCTH BO3AyXa».
20.7 | Pabora ra3a u napa npu paciiupeHuu. [[Buratenu BHYTPEHHETO CTOPAHHMSL.
21.8 | Ilaposas typouna. KII/] TeruioBoro neuratens. Xoa0UIbHUK.
22.9 | P3. [loaroroBka K KOHTPOJIbHOM padoTe.
23.10 | K.p. 2 «Mi3MeHeHMe arperaTHbIX COCTOSIHUI BellecTBa.
JJIeKTpUYecKHe siBJIeHusl. 264.
24.1 DnekTpusanus Tei. [[Ba poaa 3apsaoB.
25.2 | Onexrtpockoln. [IpoBoaHMKH, TOTYIPOBOAHUKY U HEIPOBOAHUKH JIEKTPUUECTBA
26.3 | DnekTpuyecKoe moe.
27.4 | 1enuMOCTb 3JIEKTPUUYECKOTO 3apsiia. DIEKTPOH.
28.5 | Crpoenue aroma.O0bsCHEHNE HIIEKTPUUECKHUX SBICHUI
29.6 | Tect: «DueKkTpU3anMs TeJD).
30.7 | DOnexTpuueckuil TOK. ICTOUHUKH 3JEKTPUUECKOTO TOKA. DIEKTPUUECKAs LETD .
31.8 | DaexkTpuyeckuil TOK B MeTaiuiax. JledcTBus anekTpuueckoro Toka. Hampasinenue

TOKa




32.9

Cuia Toka. EquHUIEI CHUIBI TOKA.

33.10 | Amniepmerp. U3mepenne cuisl Toka. JIP 4. «Coopka 3jiekTpruyeckou uenu u
U3MepeHHne CIIIbI TOKA.
34.11 | Dnexrpuueckoe HanpspkeHue. Bonetmetp. JIP 5. «U3mepenue HanpsizkeHWsi HA
Pa3JIHYHBIX YYACTKAX JIEKTPUUYECKON Lemm».
35.12 | DaexkTpuuecKkoe CONPOTUBIIECHUE. Y IEJIbBHOE COMPOTUBIICHUE.
36.13 | 3akon Oma Jy1s1 yyacTKa 3JIEKTPUUECKON Lenn
37.14 | Pewenne 3aga4y: 3akon OMa [UIst yuacTKa dJIeKTpuueckoii nenu.ConpoTHBIIeHHE.
38.15 | Peocratel. JIP 6. «PeryiupoBanue CHJIbI TOKa PEOCTATOM.
39.16 | JIP 7. «Onpenenenue cONpoTUBIEHUS MPOBOIHUKA MTPU TOMOIIY aMIIepMeTpa
U BOJIbTMETPa».
40.17 | IlocnenoBarenbHOE COEAUHEHUE IPOBOIHUKOB.
41.18 | ITapamienbHOE COETMHEHNE MPOBOTHUKOB.
42.19 | Pemenue 3anau. «IlocnenoBarenbHoe U MapajieNbHOE COEAUHEHNE IPOBOTHUKOB).
43.20 | K.p.5. «IlocnenoBaresibHOE M apaJijieibHOE COeJMHEHHNE MPOBOIHUKOB).
44.21 | PaGoTa 1 MOITHOCTH JEKTPUIECKOTO TOKA
45.22 | JIP 8. «A3MepeHne MOIIHOCTH M PA0OTHI JJIEKTPUYECKOI'0 TOKA».
46.23 | 3akon J>xoyns — Jlenua.
47.24 | IIpuMeHEeHUE TEIIOBOTO IEUCTBUS JIEKTPUUECKOro Toka. KopoTkoe 3aMbikaHue.
[Ipenoxpanureny.
48.25 | [1omynmpoBOTHUKH, HOCUTEIH AJICKTPUUECKUX 3aPs0B B MOJYIPOBOIHUKAX,
MOJIYIIPOBOTHUKOBEIE TTPHOOPEI.
49.26 | K.P.6 PaboTa 1 MOIIIHOCTD JIEKTPUYECKOI0 TOKA
DJIEKTPOMarHuTHbIE sIBJICHUS. 64.
50.1 | MaruuTHOE noJie TOKa
51.2 | MaruuTHoOe nosie Katymku ¢ TokoM. JIP 9. «Coopka 3jiekTpoMaruura».
52.3 | IlocrosiHHBIE MarHUTBL. MarHuTHOE 1oJIe 3EMITH.
53.4 | JlelicTBue MarHUTHOTO MOJISI HA JBUXKYIIMICS 3aps.
54.5 JlelicTBuE MarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM. DJIEKTPUYECKUM TBUTATENb.
55.6 Onextpoasurarens. JIP 10. «A3yueHue ABUraTesisi HOCTOSSHHOTO TOKA).
KonTpoabnast paboraNe7
CaeToBble siBjIeHHs. 134
56.1 | Ucrounuku cera. PacripocTpanenue caera.
57.2 | DnemMeHThl TeOMETPUYECKOM ONTUKU. OTpa’keHHUE CBETA.
58.3 | JL.p.11 «MccinenoBanue 3aBUCMMOCTH YIJIa OTPA’KEHUS OT YIJIa MaJeHUusD.
59.4 | Ilnockoe 3epkaio.
60.5 Pemrenue 3agau.
61.6 | Ilpenomnenue cBera.
62.7 | J.p.12 «MccaenoBanne 3aBUCMMOCTH YIJIa MPeJTOMJIEHHS OT yIJia MaJeHus».
63.8 | Pemenue 3anau.
64.9 | JIunzel. OnTuueckas cuiia JuH3bl. DOKYyCHOE pacCTOSIHUE JTMH3BI.
65.10 | M300paxeHus, 1aBaeMble JIMH30M
66.11 | JIP 13. «Ilonyyenune nu3o0paskeHUs NP MOMOIIY JIMH3Y.
67.12 | Pemienue 3agad. I'ma3 kak onTuyeckas CUCTEMA.

68.13

KP 9. «CBeTOBLI€E IBJICHUS.




[Tpunoxenue Ne 3 k paboueii mporpamme 9 kiacca o gusnke aAyis 6a30BOro ypoBHs - 3yaca B
He/eJII0

KasienagapHo — TemaTnyeckoe njiaHupoBanue Ha 2022/2023 y4eOHbI rof

aara
Tema ypoka

ypoka B
Teme
ypoka

PA3JIEJ 1. 3AKOHBI B3AUMOJEVCTBHSA U JIBUKEHUSA TEJ (60 Y.)

1) 1. | TexHuka 6e30macHOCTH B KaOMHETE
¢uzuku (Th). MarepuansHas
Touka. CucreMa oTcyera.

2) 2. | [lepememenue. OnpenencHue
KOOPJAWHATHI JABHKYIIIETOCS TEIIa.

3) 3. | PaBHOMepHOE IPSIMOJTUHEIHOE
nBuxeHue. CKopocCTb.
[IpolineHHbII MYTh.

4) 4. | Ilepememnienue npu
PSAMOJIMHEHHOM paBHOMEPHOM
JIBUOKEHUU.

5) 5. | I'pauk ckopocT paBHOMEPHOTO

HpHMOHHHeﬁHOFO JABUKCHUS.
I'padux mytu. ['paduk
KOOPJIWHATBHI.

6) 6. | Onucanue IBUKCHHS Ha
IIJIOCKOCTH. Y paBHEHHE
TPaeKTOPHH.

7) 7. | AITOpPHUTM pelIeHus 3a1a4d Ha
paBHOMEPHOE MPSMOJIUHENHOE
JBUKECHHE.

8) 8. | Cpennsist CKOPOCTH MPHU
HEPaBHOMEPHOM MPSIMOJIMHEHHOM
JIBHDKCHUH.

9) 9. Pemenue 3agau: Haxoxnenue
CpeaHEeN CKOPOCTH IBUKEHHUS.




10)

10.

OTHOCHUTEIBLHOCTh JABUXKCHUSA

11)

11.

[IpeoOpazoBanms ["amumnes.

12)

12.

Penrenue 3agau:
((OTHOCI/ITGJIBHOCTB JOBUXCHUA

13)

13.

K.p.Nel: PaBHoMepHOe
NPAMOJTHHEHOE IBUKECHHE.

14)

14.

[IpssMOnMHENHOE PAaBHOYCKOPEHHOE
JBUKCHHUE.
Yckopenue.

15)

15.

CKOpOCTh NPAMOJIMHEITHOTO
PaBHOYCKOPEHHOI'O ABM)KEHUS.
I'padux cxopoctu.

16

16.

[Tepememnienue npu
MPSAMOJIMHETHOM
PaBHOYCKOPEHHOM JBUKEHUHU.

17

17.

[Tepemenienue npu
MPSAMOJIUHEITHOM
PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

18

18.

JlaGoparopHas padora Nel
«HUceaenoBanue
PAaBHOYCKOPEHHOT0 JIBUKEHUS
0e3 HAYAJbHOI CKOPOCTH»

19

19.

AJITOpUTM penieHus 3a1a4 Ha
PaBHOYCKOPEHHOE MPSMOIUHEHHOE
JBHKECHUE.

20

20.

Pemienue 3agauq:
«PaBHOYCKOpPEHHOE JBU)KCHUE HA
I1aJIKOM HAKJIOHHOU MJIOCKOCTH)

21

21.

Pemenue 3amau:
«OTHOCUTENIBHOCTH TIPH
PaBHOYCKOPEHHOM JBUKEHUN»

22)

22,

['paduyeckoe peureHue 3agau
«PaBHOYCKOpEHHOE JIBUKEHUE)




23) 23. | KonrpoabHas pabora Ne 2
«Kunematuka»

24) 24. | CBoOoaHOE ageHue

25) 25. | JIBmxeHue Tena, OpOomIeHHOTO
BEPTUKAJIHHO BBEPX

26) 26. | JlabopaTopnasi pa6ora Ne2
«HUccaenoBanue cB0OOTHOTO
najieHusH

27) 27. | CBoOomHOE MageHune Tel MO/ yIiIoM
K TOPU30HTY.

28) 28. | CBoOoHOE TIaJICHUE TEI 110
TOPU30HTAIIH.

29) 29. | UnepuumanbHbIe CUCTEMBI OTCUETA.
ITepBbiii 3akoH HproTOHA

30) 30. | Bropoii 3akon HeroTOHA

31) 31. | Tpernii 3akon HproToHa

32) 32. | 3aK0H BCEMUPHOTO TATOTCHHUSI.
Cuita TskecTH.

33) 33. | YckopeHue cBOOOTHOTO TTaieHUS
Ha 3emJie B JPyruX HeOECHBIX
Tenax

34) 34. | Cwia ynpyrocru.

35) 3S5. | Pemenue 3amau: «JIBuxeHue Ten
MOJI ACCTBHEM CHJT YIPYTOCTH U
TSIKECTH

36) 36. | Bec Tenma. HeBecomocTh
IIeperpy3ku.

37) 37. | Cuna tpenus. [Ipupoaa v BUABI CHI
TPEHUSI.

38) 38. | Anaroputm pemenus 3aaa4d: Cuibl B
MeXaHUKE.

39) 39. | [BuxeHwue Tel MPU HATHIHH

ApXUMenOoBOM CUJIBI.




40) 40. | J[BimxeHue Tel Mo HAKJIOHHOU
TUIOCKOCTH.
41) 41. | [IBr>KeHUE CBSI3aHHBIX TEJl.
42) 42. | Pemenue KOMOMHUPOBAHHBIX
3ajad.
43) 43. | Pemenne KOMOMHUPOBAHHBIX
3a1ad.
44) 44. | K.p.Ne3: lunamuxa
45) 45. | IlpsmonuHeHOe U KpUBOJIUHEHHOE
JIBUKCHHE
46) 46. | Pemenue 3amau: «/[Bmxenue mo
OKPYKHOCTH, JIBI)KEHUE TEJ 110
3aKpYIVIEHHON ITOBEPXHOCTH)
47) 47. | UckyccTBEHHBIE CIYTHUKH 3eMIIN
48) 48. | Pemenue 3anau: MckyccTBeHHBIC
CIYTHHUKHU 3€MJIH
49) 49. | Umnynbe Tena. 3aKOH COXPaHCHHS
UMITyJIbca
50) 50. | Anroputm pemeHus 3aaa4d Ha TEMY
« Umnynbe Tena. 3akoH
COXPaHEHUS UMITYIIbCAY.
51) 51. | PeakTuBHOE ABIKEHHE. PakeTnl
52) 52. | Pemenue 3agau: «MIMmymsc Tena.
3aKOH COXpaHEHMS UMITYJIbCay»
53) 53. | Pemenue 3anau:« I3mMeHeHue
UMITYJIbCa
54) 54. | KontpoabHas padora Ne 4:
«3aKO0H COXpaHEHHS] UMIYJIbCa»
55) 55. | Pabora.
56) 56. | MomHOCTb.
57) 57. | Teopembl 00 U3MEpEeHHE

KUHETUYECKOUN M MOTEHINAILHOMN
SHEPIruu




58)

58.

3aKOH COXpaHEHMsI SHEPTUU B
MeXaHHUKe

59)

59.

Permrenue 3agad: «3aKoHBI
COXPaHEHHUSI SHEPTHH B MEXAHUKE

60)

60.

KonTtpoabHnas padora NeS
«3aKOHBI COXPAHEHMS JHEPIUH B
MeXaHUKe»

1)

61.

Pa3znen2: MexaHnyeckne
KoJedanus. 11 uacos.

KoiebarensHO€E IBUKEHHE.
CBo0OoaubIe KoseOaHus.
KoaebarenpHble CUCTEMEL.
Mastuuk

2)

62.

Bennuunel, XapakTepusyromue
Kosie0aTeIbHOE IBIKEHUE

3)

63.

JlabopaTopnasi paGora Ne3
«McceaenoBanue 3aBHCHUMOCTH
NMepHuoIa U YaCTOThI CBOOOIHBIX
KOJIeOaHUI MaTeMaTHYeCKOr0
MAasITHHUKA OT ero JJIHHbD)

4)

64.

JlaGoparopHas padora Ne 4
«HUccnenoBanne 3aBUCHUMOCTH
NMepuoaa KoJeOaHU NPYKMHHOTO
MasiTHUKA OT MacCChI IPy3a».

5)

65.

IIpeBpaiienue 3Hepruu npu
KOJ1e0aTeIbHOM JIBHKCHUU.
3aryxaromue KoieoaHusl.
BriHyxeHHbIC KOJICOaHUsI.
Pe3onanc

6)

66.

PacnipocTpanenue xonebanuii B
cpene. Bonuel. [Ipononbubie u
MOTIEPEYHBIE BOJIHBI

7)

67.

Jnmuna BosHbl. CKOPOCTH
pacnpocTpaHeHus BOJIH

8)

68.

Hcrounuku 3Byka. 3ByKOBBIE
KoJieOaHus

9)

69.

Pacnipoctpanenue 3Byka. 3ByKoBbI€
BOJIHBI.




10)

70.

Otpaxenue 3Byka. 9xo. [IpuHIMIBI
PaaruoCBA3U U TCICBUACHUA

11)

71.

KonTtpoabHnas padora Ne 6
«MexaHn4yeckne Kojgae0aHUA 1
BOJIHBI. 3BYK»

)]

72.

Pa3nen 3: DaekTpoMarHuTHoe
noJie. 15 yacos.

MaramTHOE II0JI€ U €T0
rpaduueckoe n300paKeHHeE.
Heonnopoansie 1 0oqHOpOAHBIE
MAar"dmTHBIC I1OJIA

2)

73.

Hamnpagnenue Toka 1 HarpaBiieHUE
JIUHUN €r0 MArHUTHOTO TTOJISL.
OO6HapyxeHrne MarHUTHOTO TOJIsl.

3)

74.

Nuaykuyst MarHuTHOTO MOJIA.
MaruuTHbIN TOTOK.

4)

75.

MaruuTHbIE CUJIBI.

5)

76.

SIBneHne 3NEeKTPOMArHUTHOU
uaaykiuu. [Ipasuno Jlenma.

6)

T7.

JlabopaTopnasi paGora NeS
«M3yyeHnue siBjIeHUS
3J1eKTPOMATHUTHONH HHAYKIMH»

7)

78.

CamouHayKIIHS.

8)

79.

[Tonyuenue u nepenaya
IIEPEMEHHOTO 3JIEKTPUYECKOIO
Toka. Tpancdopmarop.

9)

80.

DNEKTPOMarHuTHOE IMOJIE.
OEeKTPOMarHUTHbIE BOJIHBI

10)

81.

Konpnencarop. Oneprus
AIIEKTPUUYECKOTO TOJIS
KOHJICHCATOpa.

11)

82.

KonebarenbHbIi KOHTYD.
DNEeKTPOMAarHUTHBIE KOJIeOaH!s

12)

83.

DneKTpOMarHuTHas IPUPOJIa CBETA.




13)

84.

3akoH npenoMiieHus. Jucnepcus
CBeTa.

14)

85.

JlabopaTopnasi paGora Ne6
«Hao0roneHue cryIOMIHOIO U
JIMHENYaThIX CIIEKTPOB
HCIIYCKAHHUA».

[Tornomenue u HCyCKaHUE CBETA
aromamu. IIpoucxoxnenue

JIMHENYaThIX CIIEKTPOB.

15)

86.

KonTpoubnasi pabora Ne 7
«JIEKTPOMATHUTHOE T10JIe»

1))

87.

Pa3nen 4: Ctpoenue atoma. 13
4acoB.
Ctpoenue aToma.

PagnoakTHBHOCTE.

2)

88.

PannoakTuBHBIC TpeBpaIeHUs
aTOMOB

3)

89.

9KCHepI/IMeHTaJ'IBHBIe METObI
HCCICOOBAaHUA YaCTHUI]

4)

90.

OtkpeiTHe TpoToHA. OTKPBITHE
HEUTpPOHA.
JlaGopaTtopnas pabota Ne7

«3yueHue TPEKOB 3apSKECHHBIX
YaCTHII IT0 TOTOBBIM
dboTorpadusm».

5)

91.

CocrtaB aTroMHOTr0 sifgpa. M30Toms!.
SlnepHble cubl

6)

92.

Oneprus cBsa3u. edekt mace

7)

93.

Henenue suep ypana. Llennas
siIepHasl peakius

8)

94.

Snepuslii peaktop. JlaboparopHas
pabota Ne8 «3yueHune nenenus
sapa ypana no ¢ororpaduu
TPEKOB»

9)

95.

DHepPreTUYeCKruid BHIXO/I SIEPHBIX
peaxkuuit

10)

96.

ATOMHasl SHEpreTukKa




1)

97.

buonornueckoe neiictue
paauaruu. JlaboparopHas padota
Ne 9 «M3mepenne ecTeCTBEHHOTO
paauanuoHHoro (ona

JIO3UMETPOM.

12) 98. | TepmosinepHas peakuusi.
Ncrounuku sueprun CosHIa U
3BE3 L.

13) 99. | KonTponbsHas padota Ne 8

«CTpoeHue aToMa U aTOMHOTO
AIpay

Pa3nen 5: Crpoenne u 3Bosouns Beenennoii. 3 yaca.

1)1 100. CocraB, CTpOCHHE U MIPOUCXOXK-
neane CoTHEYHOH CUCTEMEIL.
2) 101. Crpoenue, U3nyyeHue u 3Bo-
oyt CoTHIIa U 3BE3 .
3) 102

CrpoeHnue u 3BOJIIOIUS
Bcenennon.
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