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H.]IaHl/IpyeMble pe3yJbTaThbl U3YICHUSA yqeﬁnoro nmpeamMera

Mexanuveckue siBJIeHUs

BeInyckHUK Hay4duTes:

* pacro3HaBaTh MEXAHWYECKHUE SBICHHUS M OOBSCHATH HAa OCHOBE HMEIOIIUXCSA 3HAHUH
OCHOBHBIE CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS 3TUX SIBJICHUI: paBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBH)KEHUE, CBOOOJHOE MaJIEHHE Tell, HEBECOMOCTh, PABHOMEPHOE IBM)KEHUE IO
OKPY>KHOCTH, UHEpLIUs, B3aUMOJEHCTBUE TeJ, Nepeiada JaBJICHUs TBEPIABIMU TEJIaMU, KUJIKOCTSIMU
U rasamy, artMocepHOe [aBJE€HME, IJIaBAaHUE TeEJl, paBHOBECHE TBEPABIX TeJ, KojeObaTeslbHOE
JBUKEHHE, PE30HAHC, BOJIHOBOE IBUKECHHUE;

* OIIMCBIBaTh W3YYEHHBbIE CBOMCTBA TEJ U MEXaHWYECKHUE SIBICHUS, UCHOJb3yd (u3nueckue
BEJIMYMHBI: IYTh, CKOPOCTb, YCKOpPEHHE, Macca Teja, IUIOTHOCTh BEIIECTBa, CUJa, JaBJICHUE,
UMITyJbC TeJla, KHUHETUYecKas »JHEprus, MOTeHIMalbHas »JHEpPrusi, MeXaHudeckas pabora,
MexaHndeckass MomHocTb, KIIJ[ mpoctoro MexaHu3ma, cuia TPEHHUs, aMIUIATYAA, MEPUOI U
yacToTa KoJieOaHWi, JJIMHA BOJHBI U CKOPOCTh €€ paclpOCTpaHEHUs; MPU ONHUCAHUU NPABUIBHO
TPAKTOBATh (PM3UUECKUI CMBICI UCTIOIB3yEMBIX BETUYNH, UX 0003HAYCHHS U €JMHUIIBI N3MEPEHUS,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (GU3NYECKYIO BEIMYHHY C JPYTUMH BEITHINHAMH;

* aHAJIM3UPOBATH CBOMCTBA TEJI, MEXaHUYECKHE SBJIECHUS U MPOLIECCHI, UCTIOIB3ys (pr3HuecKue
3aKOHBI W TPHHIUMBL 3aKOH COXPAaHEHWs DJHEPruW, 3aKOH BCEMHUPHOTO TATOTEHUS,
paBHOAeucTBYrOmas cuia, I, I u Il 3akonsl Hpl0TOHA, 3aKOH COXpaHEHUSI UMITYJIbCa, 3aKOH ['yKa,
3akoH [lackans, 3akoH ApxuMmesna; IpH 3TOM pazINyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €ro
MaTeMaTH4eCKOe BhIPAKEHUE;

* pa3nuyaTh OCHOBHBIE MPU3HAKH HM3YUYEHHBIX (U3MYECKUX MOJeJeil: MarepualbHas TOYKa,
HMHEpLHUaIbHas CUCTEMA OTCUETA;

* pemath 3aJadd, HCHOJB3Yys (U3NYECKUE 3aKOHBI (3aKOH COXPaHEHHUS HHEPruu, 3aKOH
BCEMUPHOIO TATOTeHUs, npuHuun cyneprno3ummu cwi, [, II w III 3axkonsr HeroTtoHa, 3akoH
COXpaHEHHUs UMITyJbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u GopmyIibl, CBA3bIBAIOIINE
¢buznueckue BeNMYUHBI (IIyTh, CKOPOCTb, YCKOpPEHHE, Macca Tela, IUIOTHOCTh BEIeCTBa, CHJIA,
JaBJICHHE, UMITYJIbC TeJla, KHHEeTHYecKasi JHEpI'Hsl, MOTEeHIMAbHAs SPHEPIHsl, MeXaHn4eckas padora,
MexaHuueckas MmomHocTb, KIIJ] mpoctoro MexaHusma, cuia TpPeHHs] CKOJBKEHHUS, aMIUIUTYAA,
MEePHUO/]] M 4acTOTa KoJieOaHUM, AJIMHA BOJIHBI U CKOPOCTh €€ paclpoCcTpaHeHHs ): Ha OCHOBE aHaIM3a
yCIIOBUS 337a4 BBIACNIATH (PU3UYECKUE BEMYUHBI U (POPMYIIbI, HEOOX0auMbIE IJIs €€ pelieHus, u
MIPOBOJUTH PACUETHI.

Buinycknux nonyuum 603mMoxi#CHOCMb HAYYUMBCA:

* UCNONIL308AMb 3HAHUS O MEXAHUYECKUX SBNeHUAX 6 NOBCEOHEeB8HOU JHCUSHU OJiA
obecneuenusi OezonacHocmu  npu  oopaweruu ¢ npubopamu U - MexHUYecKuUMu
yempoticmeamu, 015 COXPAHeHUsl 300P08bsl U COONI0OEHUs. HOPM IKOLOSULECKO20 NOBEOEHUs]
8 OKpyicarowell cpeoe;

* NPUBOOUMb  NPUMEPbL  NPAKMUYECKO20 UCHOIb308AHUSL  (PUIUYECKUX 3HAHUL O
MEXAHUYECKUX SAGNeHUAX U QU3UYeCKUX 3AaKOHAX, UCNOIb308AHUS B0300HOBIAEMbIX
UCTNOYHUKO8 — DHepeuu,  9KOJN02UYeCKUX MNOCie0CmeUll  UCCIe008aHUs  KOCMUYECKO20
npoOCMpaHcmea,

* PAzIuuams 2paHuysbl NPUMEHUMOCMU @U3UYECKUX 3aKOHO8, NOHUMAMb 6Ce00uull
xapaxmep hyHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEeHUs. MeXAHUYEeCKOU IHepauul, 3aKOH
COXpaHeHUsi UMNYIbCA, 3AKOH 8CEMUPHO20 MALOMEHUS) U 02PAHUYEHHOCHb UCNOIb308AHUS
yacmHulx 3aKoH08 (3axkon 1'yka, 3akon Apxumeoa u op.);

* npuémam noucka u QopmMyIUpoOsKU OOKA3AMENbCME BblOGUHYMbBIX 2Unomes U
meopemuyecKux 6160006 Ha OCHOBE SIMNUPULECKU YCINAHOBIEHHbIX (DaAKmos;

* HAX0OUMb A0EKBAMHYI0 NPEOJIONCEHHOU 3a0ade Pu3uUYecKy0 MOOelb, pa3peuams npooiemy
HA OCHOBE UMEIOWUXCSA 3HAHULL NO MeXaHukKe ¢ UCNOAb308aAHUEM MAMeMamuiyeckozo annapama,
OYEHUBAMb PEANbHOCHb NOLYYEHHO20 3HAYCHUS (PUZUUECKOU GeTUUUHDL.

TemioBbie siBJICHUS

BbImycKHUK Hay4uTCS:



* pacro3HaBaTh TEIUJIOBHIC SIBJICHUS M OOBSCHATH HAa OCHOBE MMEIOIIUXCS 3HAHUNW OCHOBHBIC
CBOWMCTBA WM YCIOBUSI TPOTCKAHUS STUX sBIeHUWM: nuddy3us, u3MeHeHHEe 00BEMaA Ten mpH
HarpeBaHuu (OXJIAXKICHUH), OOJbIIAs CKUMaeMOCTh Ta30B, Majas CKUMAaeMOCTh XUAKOCTEH U
TBEPABIX TeEIl; TCIUIOBOEC PABHOBECHE, HCIAPCHHE, KOHJCHCAIUS, IJIABJICHUE, KPUCTAJUTU3AINS,
KHUIICHHE, BJIAKHOCTH BO3/IyXa, Pa3IMYHBIC CIIOCOOBI TEIIONepeIauHn;

* ONMCBHIBATh HM3yYCHHBIC CBOWCTBA TEN M TEIJIOBBIC SIBJICHUS, HCIOJB3YS (QHU3UUecKue
BEJIMYHMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPrHs, TEMIIEparypa, yIeIbHAs TEIUIOEMKOCTh
BEIIECTBA, yJeNbHAs TEIUIOTa IUIABJICHUS W TMapooOpa3oBaHUs, yAedbHas TEIIoTa CrOpaHus
TOIUTHBA, KOA()(UIIMEHT MOJIE3HOTO NCHCTBUS TEIUIOBOTO IBUTATENS; NIPHU OMUCAHWH TPABHIHLHO
TPaKTOBATh (PU3MUYECKUIN CMBICI UCTIOJIB3YEMbBIX BEIIMYUH, NX 0003HAYCHUS U SAMHUIII H3MEPCHHUS,
HaXOJUTh OPMYITBI, CBSA3BIBAIOIIUE JAHHYIO (PH3UYCCKYIO BEIMIMHY C IPYTUMU BEITMUYNHAMM;

* aHAJIM3UPOBATh CBOWCTBA TEJ, TEIUIOBBIC SBICHUS U TIPOIECCHI, WCIOIB3ysS 3aKOH
COXpaHEHHs HSHEPIHH; pPa3IM4aTh CIOBECHYIO (OPMYTMPOBKY 3aKOHa M €r0 MaTeMaTHYeCKOe
BBIPKEHUE;

* pa3aM4aTh OCHOBHBIC MPU3HAKH MOJICIICH CTPOCHUS T'a30B, KUJAKOCTEH U TBEPIBIX TE,

* pemIaTh 3a/1a4M, MCIOJIb3ys 3aKOH COXPAaHEHUS YHEPTHHU B TEIUIOBBIX Ipolieccax, (hOpMYIIHI,
CBSI3BIBAIOIINE (PU3UICCKIE BETUIHHBI (KOJMYECTBO TETUIOTHI, BHYTPEHHSSI SHEPTHsI, TEMIIEpaTypa,
yIenbHas TETTOEMKOCTh BEIIECTBA, yJeNbHAas TEIUIOTA IJIABJICHUS M MapooOpa3oBaHUs, yAelbHas
TEIIOTA CrOPaHMs TOITUIMBA, KOI()(MUIIMEHT MMOJIE3HOTO JICHCTBHUS TEIUIOBOTO JABUTATENS): HA OCHOBE
aHaJIM3a YCJIOBHSI 3a7aud BBIJCIATh (PU3UYCCKHE BEIMYUHBI U (POPMYITBI, HEOOXOIUMBIC JUIS €
pEIICHHUS, U TIPOBOJIUTH PACUETHI.

BoinyckHUK NOIy4Um 603MONCHOCHb HAYUUMBCA:

* UCNONIL306AMb  3HAHUS O MENI0BbIX SGIEHUAX 6 NOBCEOHEeBHOU MHCUSHU Ol
obecneyenuss  Oezonachocmu  npu  obpawjeHuu ¢ npudbopamu U - MEXHUYECKUMU
yempoucmeamu, 0Jisi COXPAHEHUsL 300P08bsL U COONOEHUS. HOPM IKOJIOSUYECKO20 NOBEOeHUs
8 OKpyJicarowel cpede;, NpuUBOOUMb HPUMEPbL IKOLOSUYECKUX HNOCIedCmeull pabomol
osueameneil 6Hympennezo ceoparusi ([BC), mennoswix u cudposnekmpocmanyuil;

* IPUBOOUMb  NPUMEPLL  NPAKMUYECKO20 UCHONb30B8AHUS  (DUULECKUX 3HAHULL O
MENI0BbIX ABNEHUSX,

* PazIuuams 2paHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 8Ce0Oujull
xapakmep @YHOAMEHMANbHBIX PUUYECKUX 3AKOHO8 (3AKOH COXPAHMEHUs. DHepeuu 8
MENI0BLIX NPOYECCax) U 02PaAHUYEeHHOCHb UCHONIL30BAHUSL YACTIHBIX 3AKOHO8,

* npuémam Noucka u QQOpMYIUPOsKU OOKAZAMENbCME BbLOGUHYMbBIX 2Unomes U
MeopemuuecKux bl80008 HA OCHOBE IMNUPULECKU YCIMAHOBIEHHBIX (DaKmMOos;

* HAXOOUMb AO0EKBAMHYIO NPEeONONCEHHOU 3adaye QuU3U4ecKylo MoOelb, paspeuiams
npobnemy Ha OCHO8e UMEIOWUXC 3HAHUL O MEeNNI08bIX SBNEHUAX C UCHOIb308AHUEM
MAMeMamuyecKko20 annapama U OYeHUBamsv pPearbHOCHb  NOJYYEHHO2O — 3HAYEHUs.
Pu3zuueckoll GeIUYUHDL.

DJIeKTprYecKre U MATHUTHbBIE SIBJICHUS

BBINyCKHUK HAy4UTCS:

* pacro3HaBaTh JJICKTPOMATrHUTHBIC SBJICHUS U OOBSACHATH HAa OCHOBE MMCKOIIUXCS 3HAHUHN
OCHOBHBIE CBOWCTBA WJIM YCJIOBHS MPOTEKAHUS ITUX SIBJICHUI: DJICKTPU3ALIUS TEJ, B3aUMOICHCTBHUE
3aps/ioB, HarpeBaHWe IPOBOJHHMKA C TOKOM, B3aMMOJCHUCTBUE MArHUTOB, 3JCKTPOMAarHUTHAs
WHIYKIUS, TeHCTBUE MAarHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM, IPSIMOJIMHEWHOE pacpoCTpaHEeHHe
CBETa, OTPAKEHHUE U MPEIIOMIICHHE CBETA, TUCTIEPCHUs CBETA;

* OMMCBHIBATh HW3YYEHHBIE CBOWCTBA Tl U OJCKTPOMArHUTHBIE SIBICHUS, HCHOIb3YS
(buznuecKkne BENUYMHBI: DIEKTPUYECKHM 3apsil, CHjlIa TOKa, OJIEKTPUUYECKOE HampsKeHHE,
AIIEKTPUYECKOE COMPOTHBIICHHUE, YIEIbHOE CONMPOTHUBIIEHUE BEIIECTBA, paboTa TOKa, MOIIHOCTh
TOKa, (DOKYCHOE PACCTOSIHHE W ONTHUYECKas CHJIa JMH3BI, MPU OMUCAHUHU MPABUIBHO TPAKTOBATH
(bu3MUYECKU CMBICT UCTIONB3YEMbIX BEJIMYMH, X 0003HAYCHUS U €IUHUIBI U3MEPEHUS; YKa3hIBaTh
(hopMyITbI, CBSI3BIBAIOIINE JAaHHYIO (DU3MUECKYIO BETUYHUHY C IPYTUMH BEIMYNHAMU,

* aHAJM3UPOBATh CBOMCTBA TeJ, JJCKTPOMArHUTHBIE SIBICHUS U TPOIECCHI, HCIONb3Ys
(u3znUecKre 3aKOHBI: 3aKOH COXPaHEHUs JJIEKTPUUYECKOTO 3apsna, 3akoH OMa 1y yJacTka L,
3akoH Jxoyns—JleHna, 3akoH MPSIMOJIMHEHHOTO pacHpOCTpAaHEHUS CBETa, 3aKOH OTPaKEHUS



CBETa, 3aKOH NPEIOMJICHHS CBETA; MPH 3TOM Pa3lIMuaTh CIOBECHYIO (POPMYTUPOBKY 3aKOHA U €TO
MaTEeMaTH4YECKOE BBIPAKCHNUE;

* pemaTh 3a/a4d, UCHONb3ys (u3mueckue 3akoHbl (3akoH Oma i ydacTKa LIENH, 3aKOH
Jlxoyns—Jlenna, 3aKOH NPSAMOJMHEHHOTO PacIpOCTPaHEHUs CBETA, 3aKOH OTPAXXEHUs CBETa,
3aKOH TpEIOMJICHHUSI cBeTa) M (POpMyJbl, CBS3bIBAIOIIME (PU3MUYECKHE BEIMYUHBI (CHIa TOKa,
AIIEKTPUYECKOE HANPSIKEHHE, JJIEKTPHUECKOE COMPOTUBJICHUE, YAEIbHOE COMPOTUBICHUE
BelIeCcTBa, padOTa TOKA, MOIIMHOCTh TOKA, (OKyCHOE PACCTOSHHUE M OINTHYECKAas CHJIa JIMH3HI,
dbopmynbl pacdéra AIIEKTPUYECKOTO COMPOTHBIICHHS TNPH TOCIEAOBATEIFHOM W HapajlielIbHOM
COCJIMHEHUH TPOBOHUKOB); HA OCHOBE aHAJIM3a YCIOBUS 337a4ll BBIACIATH (PU3NICCKUE BEITUIHHEI
1 GopMyITbl, HEOOXOAUMBIE ISl €€ PEeLICHHs, i IPOBOIUTH PACUETHI.

Buvinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:

* UCNONL308AMb 3HAHUAL 00 DIEKMPOMACHUMHBIX ANEHUAX 8 NOBCEOHEBHOU HCUSHU ONis
obecneyenuss  OezonacHocmu  npu  obpaweHuu ¢ - npubopamu U - MeXHUYeCKUMU
ycmpoucmeamu, 0Jisi COXPAHEHUsl 300P08bs U COONI00EHUSL HOPM IKOJIOSUYECKO20 NOBEOeHUs.
8 OKpyrcarowel cpeoe;

* IPUBOOUMb  NPUMEPLL  NPAKMUYECKO20 UCHONb308AHUS  (DUUYECKUX 3ZHAHULL O
INEKMPOMASHUMHBIX SABNEHUSX,

* Paziuyams 2paHuybl NPUMEHUMOCMU QUBUYECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouull
xapakmep QYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs JJIeKMPUYECKo20 3apsoa) u
02PAHUYEHHOCMb UCNOIb308AHUS YACMHBIX 3aKOH08 (3akon Oma 015 yuacmka yenu, 3aKOH
JDicoyna—Jlenya u op.);

* npuémam  nocmpoenus  usuveckux — mooeneu, NOUCKA U  QOPMYIUPOBKU
00KA3amenbCms 8blOGUHYMbIX 2UNOME3 U MeOPemU4ecKux 6bi60008 Ha OCHOBE IMNUPUYECKU
VCMAHOBLEHHBIX (PaKmos;

* HAXOO0UMb AO0EKBAMHYI0 NPEONONCEHHOU 3a0aue u3UdecKyro Mooelb, paspeulams
npoonemy Ha OCHO8e UMEIWUXCA 3HAHULL 00 2IeKMPOMASHUMHBLIX — ABNEHUSIX C
UCNONIL30BAHUEM MAMEMAMUYECKO20 annapama U OYeHUusams pedrbHOCMb NOJYYeHHO2O0
3HaueHus husuyecKol eIUdUHbL.

KBaHTOBBIC SIBJICHUA

BoimyckHUK Hay4YUTCS:

* pacro3HaBaTh KBAHTOBBIC SIBICHUS U OOBACHATH Ha OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIE
CBOMCTBAa WJIM YyCJOBUS NPOTEKAaHUS ATHX SBJICHUI: €CTECTBEHHAas U HCKYCCTBEHHAs
Pao0aKTUBHOCTh, BOSHUKHOBEHHE JIMHEHUYATOTO CIIEKTPA U3ITy4EHUS;

* OIMCHIBATh WM3YYEHHbIE KBAHTOBbBIC SIBJICHMSI, UCIOJb3YSd (PU3NUECKHE BEIUYHHBI: CKOPOCTb
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U YacTOTa CBETA, MEPHO/]| MOJypacnaja; Mpu ONHUCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3UYECKUN CMBICI MCTOIb3yEMbIX BEIHUUH, UX 0003HAYCHUS U €UHHIIBI
U3MEpeHusl; yKa3bIBaTh (DOPMYIbI, CBA3BIBAIOIIME MAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYrUMHU
BEITMYMHAMH, BBIUUCIISITH 3HAUCHUE (PU3NYECKOM BEJTHMUMHBI;

* aHAJIM3UPOBATH KBAHTOBBIC SBIICHUS, HCIONB3Yysd (DU3MUECKHE 3aKOHBI U MOCTYNATHI: 3aKOH
COXPaHEHHUs PHEPIHH, 3aKOH COXPAHEHHUS DIIEKTPHUYECKOIO 3apsijia, 3aKOH COXPaHEHHUs MacCOBOTO
YKclia, 3aKOHOMEPHOCTH U3TYYESHHSI U MOTJIOIIEHHS CBETa aTOMOM;

* pa3nuy4aTh OCHOBHBIC MPU3HAKH TUIAHETAPHON MOJIENIM aToMa, HyKIIOHHOW MOJENId aTOMHOTO
A1pa;

* IPUBOJUTH TNPUMEPHl TMPOSIBICHUS B TNPUPOJE M TMPAKTUUYECKOTO HCIOIb30BaHUS
PallMOAKTUBHOCTH, SIIEPHBIX M TEPMOSIEPHBIX PEeaKIUil, TMHEHYAThIX CIIEKTPOB.

Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCL:

* UCNONIL308AMb NONYUEHHble 3HAHUSA 6 NOBCEOHEeBHOU JiCUHU NpU obpaujeHuu ¢
npubopamu (Cuemyux UOHUSUPYIOWUX Yacmuy, 0o3umemp), Ol COXPAHEHUS 300p08bs U
COOI0OEHUS. HOPM IKONI02UYECKO20 NOBeOeHUs 8 OKpYicarouleli cpeoe;

* COOMHOCUMb IHEPSUIO CE:A3U AMOMHbBIX S10ep C 0eeKmMOoM MACChl;

* IPUBOOUMb NPUMEPbL GNUAHUSL PAOUOAKMUBHBIX UZIYUEHUL HA JHCUBbLE OP2AHUBMDBL,
NOHUMAMb NPUHYUN OeliCTNEUsL 003UMEMPA,



® NOHUMAamsb IKoOJocU4YecKue l’lp06]l€Mbl, 603HUKAwWue npu UCnolb306aHUU  AMOMHbLX
Sﬂekmpocmam;uﬁ, u nymu peuteHusl smux l’lpO6JZ€M, nepcnekmuebl UCnONb306ARUA YNPABIAEMO2C0
mepmwzdepnozo CuHmesda.

Coaepikanue Kypca pu3nKu.

7 Kjacce

du3nka u punyecKue MeToAbI M3yUYeHHsI MPUPOALI (4 yaca).
Uro msyuaer ¢usuka. Ousnyeckue siBneHus. HaOmromeHus, ombiTel, u3mepenus. Ilorpemmnoctu
n3MepeHnil. Ou3nkKa U TEXHUKA.
Jlemoncmpayuu:
[Ipumepbl MEXaHUUECKUX, TETJIOBBIX, SJEKTPUUYECKUX, CBETOBBIX sIBJICHUM. Pu3nueckue npuOopsl.
Jlabopamopuas paboma.

1.OnpeneneHue 1eHsl IeJIECHUS U3MEPUTEITLHOTO Tprbdopa.

IlepBoHauajbHbIE CBEIEHUS O CTPOEHNH BelecTBa. (6 4acoB)

Mounekynbl.  [uddysus. JIBmwxenune monexkyn. bpoyHoBckoe nBmxenue. Ilputsbkenue u
OTTAJKMBAaHWE MoOJIeKyl. Pa3nuuHble COCTOSIHMSA BellecTBa M HMX OOBSCHEHHWE Ha OCHOBE
MOJIEKYJISIPHO-KHHETHYECKHUX MPEICTaBICHUH.

Jlemoncmpayuu:

CxxumaemocTb razoB. JAuddysus B razax v skuakoctax. Moaenb OGpOyHOBCKOTO JIBUYKECHHUS.
CuerieHre CBUHLOBBIX IIMJIMHIPOB.

Jlabopamopuas paboma.

1.M3mepenue pasMepoB MallbIX Tedl.

B3aumopeiicrBue Tes. (22 yaca)
Mexannueckoe aBukeHue. PaBHomepHoe nsmwxkeHue. Ckopocts. MHepuus. B3aumonelctBue ten.
Macca Tena. MIamMepenue Macchl Tella ¢ ToOMOILIb0 BecoB. [IOTHOCTH BemecTna.
SAsnenne Tarorenus. Cuna Tsokectn. Cuia, BoO3HUKawmas npu aedopmanuu. Ynpyras
nedopmarus. 3akoH ['yka. Bec Tena. CBs3b MeXIy CHIION TSDKECTH U MacCOM.
Juunamometp. ['padmyeckoe mzoOpakenwe cwibl. CIOXKEHHUS CHWI, JCHCTBYIOIIMX I10 OIHOU
MPSAMOI.
LlenTp TsKecTH Tena.
Tpenue. Cuna tpenus. TpeHue CKOIbKEHUsI, KadeHUs, MoKos. [loamunHuky.

Jlemoncmpayuu:
PaBHOMepHOE mpsMoiMHEHHOEe ABMKeHHE. OTHOCUTENBHOCTh JBHWXKEHUS. SIBIEHHE HHEPIUH.
BsaumoneiictBue Ten. 3aBUCUMOCTh CHIIBI YIIPYTOCTH OT AedopManuu npykuHbl. Cuina TpeHusl.
Jlabopamopusie pabomul.
1.M3mepenue macchl Tella Ha phIUYKHBIX BECaXx.
2.MI3mepenre oObeMa TBEPJIOTO Tea.
3.0mnpenenenue MIOTHOCTH TBEPAOTO Tela.
4.I'panyupoBaHue NPYKUHBI U U3MEPEHHUE CHUJT TUHAMOMETPOM.
5.BbisicHEeHHE 3aBUCHUMOCTU CHJIBI TPEHHUSI CKOJBXKEHHS OT IUIONIAJAM CONPUKOCHOBEHHUS TEN H
MPUKUMAIOLIEN CUJTIBI.

JlaBjieHre TBEPABIX TeJ, ra3oB, JKUAKocTel. (21 Jac)

HaBnenue. JlaBneHume TBepabix Tten. JlaBinenuwe raza. OObSCHEHHE [aBIEHHS Ha OCHOBE
MOJIEKYJIIPHO-KMHETUYECKUX MNpeacTaBieHuid. 3akoH Ilackans. /laBneHue B KMAKOCTH W rase.
CooOmaromuecs cocyapl. 10361

Atmocdeproe naBnenue. OmbiT Toppuuermnmu. bapomerp-anepoua. M3menenue atmocdepHOTo
JaBJieHUs ¢ BbicoTOM. Manometp. Hacoc. ['mapasinueckuii npecc. I 'uapaBinueckuii TOpMo3.
ApxumenoBa cuiia. Y cioBHe miaBanus Tena. Boausiil Tpancnopt. Bo3ayxomnnaBanue.
Jlemoncmpayuu:



3aBUCUMOCTD JABJICHUS TBEPAOTO Teja OT IJIOLAAN ONOPbl U NPHIIOKEHHON CHUIIbI
N3mepenune atMocgepHOro AaBiaeHus 6apoMeTpoOM-aHEPOUIOM

3axoH [lackans.

I'mppasinueckuii npece

Jlabopamopuvie pabomul.

1.Onpenenenune BpITAIKUBAIOLIEH CUIIBL, JEMCTBYIOUIEH HAa IOTPYKEHHOE B XKHUAKOCTh TEJIO.
2.BrIsicHeHnE YCIIOBHI IIaBaHUS Tella B KHUIKOCTH.

Pa6ora u MouHOCTD. JHeprus. (13 yacos)

Pabota cuibl, IEMCTBYIONICH 110 HAMPABJICHUIO ABMKECHUS Tela. MOIHOCTh. [IpocThie MeXaHU3MBI.
VYcnoBust paBHOBecus pbluara. MoMeHT cuiibl. PaBHOBecHE Tena ¢ 3aKperyIeHHON OChbIO BpalllCHUS.
Buns! paBHOBecus Te.

«3050TOE TIPaBIIIO» MeXaHUKU. KoaduimeHT noae3Horo nelcTBusl.

[loTeHumanpHas »SHeprus NOJHATOTO Tela, CXaroll mnpyxuHbl. KuHeTnueckas sSHeprus
nBUKylierocss tena. [IpeBpailieHne OJHOTO BHJA MEXaHUYECKOW HSHEPruu B JAPYro. 3aKkoH
COXPAHEHHS MOJIHOM MEXaHUYECKON IHEPruH. DHEPrus peK U BeTpa.
Jlemoncmpayuu:

[IpocThie MEXaHU3MBI.

[IpeBpaieHne MexaHM4eCKON SHEPIUH U3 OHON (POPMBI B IPYTYIO.
Jlabopamopusie pabomul.

1.BoisicHeHue yclioBUs paBHOBECHS phlyara.

2.Nzmepenne KIIJ] npu mogpeme Teia 1Mo HaKJIOHHON TIOCKOCTH.

Hrorosoe noBropenue (2 yaca).

8 kiaacc.

TensioBble siBjieHusi (12 yacoB)

TemmoBoe nBmwxkeHue. TepmoMerp. CBsi3b TeMIepaTypbl CO CPEIHENH CKOPOCTBHIO JBUKEHHUS €ro
Mouiekyn. Bayrpennsist sneprus. /[Ba coco6a n3MeHeHus BHYTpEHHEH dHEpruu: Terionepeaaya u
pabora. Buapl Ttemnonepenaun. KommuecTBO TemioTel. YjaenbHas TEIJIOEMKOCTh BEIIECTBA.
VYaenpHas TEMJIOTa CrOpaHus TOIUIMBA. 3aKOH COXPAHEHUS PHEPIHMH B MEXAaHMUYECKUX U TEIJIOBBIX
nporeccax.

Jlemoncmpayuu.

W3menenue sHepruu Teia mpu coBepiieHuu padbotel. KoHBekuus B xkuakoctu. Teronepenada
nyreM usnydeHusi. CpaBHEHHUE yAEIbHBIX TEIJIOEMKOCTEH Pa3IMUHbIX BELIECTB.

Jlabopamopmwsie pabomul u onvimol.

1.CpaBHeHUE KOJIMYECTB TEIJIOTHI MPH CMELIMBAHUU BOJIbI PA3HOI TeMIlepaTyphbl.

2.M3mepeHue yaenbHO TemI0eMKOCTH TBEPIOTO Teja.

HN3MeHeHMe arperaTHbIX cOCTOsIHNH BelecTBa.(12 yacos)

ArperatHble cOCTOSIHUS BellecTBa. [lnaBnenue u oTBepAeBaHue Ted. Temmeparypa IUIaBICHUS.
VYnenpHas TeruioTa IuaBneHus. Mcnapenue u xonaencanus. Haceimennsiit nap. OTHOcUTEIbHAS
BIQXXHOCTh BO3Ayxa u ee usMmepenue. l[lcuxpomerp. Kunenwe. 3aBUCHUMOCTH TeMIEPATypHI
KUMEHUS OT JaBlieHHs. YJAenpHas Terota mnapooOpazoBanusa. OObsCHEHHE W3MEHEHUs
arperaTHbIX  COCTOSIHUM ~ Ha  OCHOBE  MOJIEKYJISIPHO-KUHETUYECKUX  IMPEJACTaBICHUMN.
[IpeoOpaszoBanus SHEPTUH B TEIIOBBIX ABUTATENsAX. J[BUrarenb BHyTpeHHero cropanus. [laposas
Typ6una. XonoaunsHuK. KII/] TeroBoro nsurarens. DKOJOTHYECKHE TPOOIEMbI HCTIOIB30BaHUS
TETJIOBBIX MAIITHH.

Jlemoncmpayuu.

SABnenue wucnapenus. Kunenue BOJbl. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT JIaBJICHHUS.
[InaBneHne ¥ KpucrauMzanus BellecTB. M3MmepeHue BIaXXHOCTH BO3[yXa ICUXPOMETPOM.
VYCTpoMCTBO 4YETHIPEXTAKTHOTO JABUTATeNis BHYTPEHHErO0 CropaHus. YCTPOWCTBO NapoBOM
TypOUHBI.

Jlabopamopnas paboma.



1.M3mepenue BIaXXHOCTU BO3AYXa.

JuleKTpUYecKue siBjeHus. (27 yacoB)

Onextpuzanuss Ten. JBa poma aneKkTpuueckux 3apanoB. [IpoBOAHMKHM, HENpPOBOJHUKH
(IMPNEKTPUKH) U MOJIYNPOBOJHUKU. B3aumoneicTBue 3apspKEHHBIX Tel. DJIEKTPUYECKOE IOJIE.
3aKOH COXpaHEHMs MIEKTPUYECKOro 3apsna. JlemmMoCTb 3JIEKTPUYECKOro 3apsaa. DJIEKTPOH.
CrpoeHue aTOMOB.

OnexTpuyeckuil TOK. ['ajJbBaHMYECKHUE JIEMEHTHl U aKKyMYJATOpbl. JleHCTBUS 3IEKTPUUYECKOTO
Toka. HampaBneHue 3JEKTPUYECKOTO TOKA. OJEKTpUYecKas Uenb. OJIEKTPUYECKUH TOK B
Metaiiax. Hocurenu »saeKTpUueckoro TokKa B IOJYINPOBOJHUKAX, Ta3aX U DJIEKTPOIUTAX.
[TonynpoBoanukoBbie mnpubopsl. Cuiia Toka. AmmepMmeTrp. ONEKTPUYECKOE HaIpsDKEHUE.
Bonbrmerp. Dnekrpuueckoe comportuBiieHne. 3akoH Oma JJig ydacTKa AJICKTPUYECKOW IICTH.
VYnensHoe 3nekTpHueckoe conpotusieHue. Peocrartel. IlocnenoBarenbHoe W mapajuiesIbHOE
COEJIMHEHUS MPOBOIHUKOB.

Pabora n momHOCTh Toka. KonmmuecTBo TEmoThI, BBIAENIIEMOE MPOBOJHUKOM C TOKOoM. Jlamma
HaKaJUBaHUS. ODJIEKTPUYECKHE HarpeBaTelIbHble NPUOOpBI. DJEKTpUYECKUM cyeTuuk. Pacuer
ANIEKTPO3HEpruu, norpednsiemoir  anmekrpornpudbopoM. Kopotkoe 3ambikanue. IlnaBkue
MIpeIOXPaHUTEIH.

Jlemoncmpayuu.

DnekTpuzaiusa Ten. [[Ba poaa 3lIeKTpUYECKUX 3apsA0B. Y CTPOMCTBO M JIECUCTBUE AJIEKTPOCKOIIA.
[IpoBOIHUKN M H30JATOPBI. DNeKTpu3auus depe3 BiausHue. [lepeHoc anekTpruueckoro 3apsaa ¢
OJIHOTO TeJa Ha apyroe. MicTouHukM nocTostHHOTO ToKa. CocTaBieHHE AIEKTPUIECKOH LeMu.
Jlabopamopusie pabomul.

1.COopxka 31eKTpUUYECKO 1IeTH U U3MEPEHHE CUIIBI TOKA B €€ Pa3IMYHBIX Y4aCTKaXx.

2.M3mepeHure HanpsHKEeHUs Ha Pa3iIMydHbIX yYacTKax 3JIeKTPUUECKOHN IEeMH.

3.PerynupoBaHue cuiibl TOKa PEOCTaTOM.

4.VI3mepeHue ConpoTUBIICHUS TPOBOAHUKA MPHU TIOMOIIU aMIIEpPMETpa U BOJIbTMETPA.
5.M3mepenune paboThl M MOIITHOCTH JIEKTPUUYECKOTO TOKA B JIaMIIe.

DJIeKTPOMArHUTHbIE siBjieHHs. (6 4acoB)

MaruutHoe 1noJjie Toka. DIEeKTPOMarHuThl U UX npumeHnenue. [locrosHapie MarHuThl. MaruutHoe
none 3emnu. MaruutHele Oypu. JlelicTBUe MAarHMTHOrO TOJSE HAa MPOBOJAHUK C TOKOM.
DnexTpoaBurareins. JJuHaMuK 1 MUKpO(OH.

Jlemoncmpayuu.

OmnbiT Opcrena. [Ipunnun neiicTBUs MEKPO(POHA U TPOMKOTOBOPHUTEJIS.

Jlabopamopusie pabomul.

1.COopka 31eKTpOMaruuTa U UCTbITAaHUE €ro ACHCTBHUS.

2.3y4eHune IeKTPUYECKOTO JABUTaTelNs MOCTOSHHOTO TOKa (Ha MOJEIH).

CgetoBble siBjieHus (10 yacon)

Hcrounuku csera. IIpsiMonuHelHOE pacnpoCTpaHEHHME CBeTa B OJHOPOJAHOU cpene. OTpakeHue
cBeTa. 3akoH oTpaxkeHus. Ilnockoe 3epkano. [Ipenomnenune ceera. Jlunza. PoKycHOE pacCTOSIHUE U
ontuyeckas cuia JguH3bl. llocTpoeHue m3oOpakeHuil B nuH3aX. ['7a3 Kak onTHyeckas cucTeMa.
Hedextrl 3penust. OnTuueckue mpruoOopsl.

Lemoncmpayuu. Vctounuku cseta. [IpsiMonnHelHOe pacnpoCTpaHEHUE CBETA. 3aKOH OTPa)KEHHUS
cBera. M3o0paxenue B miuockoMm 3epkaie. Ilpernomnenue cBera. Xon nydyed B coOuparomei u
pacceuBatomeid nuH3ax. [lomydeHne wu3o0paxeHudt ¢ mnomombio JuH3. [lpuHnun pencTBUs
MIPOEKLIMOHHOTO anmnapara. Mozens riasa.

Jlabopamopuvie pabomul.

1.ITonyyenne n300paskeHust IPU MOMOIIN JIUH3BI.

Hrorosoe nosropenne (1 uac)



9 kJjaacc.

3akoHbl B3auMoieiicTBHs U 1BUKeHns Teu (38 yacos).
Marepuanbnass touka. Cucrema orcuera. Ilepememenue. CKOpPOCTh  NPSMOJIMHEHMHOTO
PaBHOMEpHOTO ABMKEHUSA. [IpAMOIMHENHOE paBHOYCKOPEHHOE ABUKEHUE. MIHOBEHHAs! CKOPOCTb.
Yckopenne. ['paguku 3aBHCHMOCTH CKOPOCTH M HIEpEMEIIEHHUS OT BPEMEHH IPU MPSIMOJIMHEITHOM
PaBHOMEPHOM M PAaBHOYCKOPEHHOM JBWXEHUSX. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBMXKECHMSL.
I'eoueHnTprueckas u reJuoLieHTpUYEcKas cucteMbl Mupa. MHepruanbHas cuctema oTcueTa. 3aKOHbI
Herotona. CBoGoanoe maaenue. HeBecomocTh. 3aKOH BCEMHUPHOTO TATOTEHHUs. VICKyCCTBEHHBIE
cnyTHuKkY 3emuid. mnynbe. 3akoH coxpaHeHUsl UMITyJbca. PeakTuBHOE ABHKEHUE.
Jlemoncmpayuu.
OTHOCHUTENBHOCTh JBMXKEHHUs. PaBHOyckopeHHoe nBmxkeHne. CBoOOaHOE MajeHue Teld B TpyOKe
Herorona. Hanpasienue ckopocTy Npu paBHOMEPHOM JIB)KEHHM IO OKPYKHOCTH. BTOpOii 3akoH
Hrrotona. Tperuii 3akon Hprotona. HeBecomocTh. 3akoH COXpaHEHHs UMITyJibca. PeakTuBHOE
JIBUKEHHE.
Jlabopamopusie pabomeul.

1. HUccnenoBanue paBHOYCKOPEHHOTO JBMKEHUS 0€3 HaYallbHOM CKOPOCTH.

2. U3mepeHne yckopeHUs: CBOOOHOTO ITaICHHUS.

Mexannyeckue KoJe0aHusi M BOJHBI. 3BYK. (14 yacoB)
KonebGarenbnoe napmxkenue. Konebanust rpy3a Ha npyxuHe. CpoOonHble KoJjeOaHUS.
KonebarenbHast cucrema. MadtHuK. AMIUIMTYA, epuoj, 4actoTa kojedbanui. (I"apmonmyeckue
kosneOanus). IIpeBpaienue sHepruu mpu KoJsiedaTeabHOM ABM)KEHHMHU. 3aTyxalollue KojeOaHus.
Brinyxnennsie konebanusi. Pe3onanc. Pacmpoctpanenue kosiebaHW B YIPYTHX —Cpelax.
[IpononbHble W momepeyHble BOJHBIL. J{auHa BosiHBL. CBSI3b UIMHBI BOJHBI CO CKOpPOCTBIO €€
pactpoCTpaHeHHs ¥ MIEPUOJOM (4acToTOi). 3ByKOBbIEe BOJIHBI. CKOPOCTh 3ByKa. BricoTa, TeMOp u
TPOMKOCTb 3BYKa. IX0. 3ByKOBOW PE30HAHC.
Jlemoncmpayuu.
Mexanudeckue kojebanus. MexaHnueckne BOJIHBI. 3BYKOBBIC KOJIEOaHUs. Y CIIOBHS
pacrnpocTpaHeHus 3ByKa.
Jlabopamopnuwie pabomul.
3. HccnenoBaHue 3aBUCUMOCTH MEPUO/JIa KOJIEOaHUM MTPYKUHHOTO MasgiTHUKA OT MacChl rpy3a U
KECTKOCTH MPYKUHBI.
4. WccnengoBaHue 3aBUCUMOCTH IEPHO/Ia U YaCTOTHI CBOOOIHBIX KOJeOaHUN HUTSIHOTO
MasTHUKA OT JUIMHBI HUTH.

DJIeKTPOMarHuTHoOe moJie (22 yaca).

OmHOpOAHOE M HEOJAHOPOJHOC MArHUTHOE ToJie. HampaBieHue Toka W HampaBiieHHE JTUHHUN €ro
MarHuTHOTrO moJjist. IIpaBuio OypaBunka. OOHapy)KEHHE MAarHUTHOTO MOJIst. [IpaBMIIO JIEBOM PYKH.
Wupykinuss MarHMTHOrO 1oJis. MarauTHelii motok. Ombitel @apazes.  DieKTpoMarHUTHAs
uHaykuus. HampaBnenwe wuHAyKIHOHHOTO TOKa. IlpaBwio Jlenma. SIBieHHe CaMOWHIYKIIHH.
ITepemennbiii  TOok. ['eHeparop  mepemMeHHOro  Toka. IIpeoOpa3oBaHHsi  SHEPrUM B
anekTporeneparopax. Tpanchopmarop. Ilepemada 37eKTpUYECKOW SHEPrUHM HA PACCTOSIHUE.
DNEKTPOMAarHUTHOE  TOJIe.  ODJIGKTPOMArHuTHbIE  BOJIHBL. ~ CKOpOCTh  pacHpoCTpaHEHUs
AJIEKTPOMArHUTHBIX BOJIH. BiHSHHE 3JIEKTPOMATHUTHBIX W3JIYyYCHUH Ha JKUBBIC OPTaHU3MBI.
Konpencarop. Konebarenbubiii koHTYp. [loydeHue 35IeKTpOMAarHUTHBIX KoJieOaHui. [IpuHIUTIBI
PaMOCBsI3U U TEJICBUICHHI. DIIEKTpOMAarHuTHas mpupoja ceera. [Ipenomiienue cBera. [Tokaszartens
npenomieHus. J{ucnepcus cBera. TUIIBI ONTHYECKUX CIEKTPOB. [IOTIIOIIEHNE U HCITyCKaHUE CBETa
aroMami. [IporcxoxaeHue TMHeHYaThIX CIIEKTPOB.

Jlemoncmpayuu.

YCTpoWCcTBO  KOHJCHCATOpa. DHEPrus  3apsDKEHHOTO — KOHJAEHCATopa.  JJICKTPOMArHUTHBIC
kosiebanus. CBOMCTBA IEKTPOMArHUTHBIX BOJH. J{ucniepcus cBera. [lomydenue Genoro cBera npu
CJI0’KCHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul.



5. H3ydeHue sBICHUS IEKTPOMATHUTHON WHIYKIIUY.
6. HabmiopeHue CIIONIHOTO M IMHEWYATOro CIIEKTPOB MCITyCKaHUSI.

Ctpoenue atoma u aTOMHOro sigipa (20 yacoB).
PannoakTHBHOCT, KaK CBUJAETEIBCTBO CJOXKHOTO CTpPOCHHUS aToMOB. Anb(da-, Oera-, ramma -
nznyuenus. OnwiTel Pesepdopna. SAnepuas moaens aroma. PannoakTuBHbIE IPEBpPAIICHUS AaTOMHBIX
snep. CoxpaHeHHE 3apsiIOBOIO M MacCOBOTO UMCEN MPH SAEPHBIX peakuusx. MeTo sl Habto1eH s
W PETHCTpAIlMH YacTUIl B sigepHOU ¢usuke. [IpoTOHHO-HEWTpOHHAs MOJCHb spa. Du3mdeckuii
CMBICJT 3aps0BOro u MaccoBoro uuceln. M3oromsl. [IpaBuiia cMmemenus. DHEprus CBsI3U YacTHUIl B
snape. Jlenenue snep ypana. llemnas peakuus. SnepHasi sHepreTuka. IKOJOTHYECKUE MPOOIEMBI
paboThl aTOMHBIX AekTpoctannuid. Jlozumerpus. [lepuoa mosrypacmana. 3akoH PaguOAKTHBHOTO
pacniana. BiusiHue paaroakTUBHBIX M3JY4YEHUU Ha KUBBIE OPraHU3Mbl. TepMosiaepHas peaxiusi.
Ucrounuku sueprun CoJiHIIA U 3BE3].
Jlemoncmpayuu.
Mogens onbita Pezepdopna. Habmonenue tpekoB B kamepe Buibcona. YCTpoWcTBO U AeHCTBUE
CYETUMKA MOHU3UPYIOIINX YACTHII.
Jlabopamopusie pabomeul.

7. W3ydenue neneHus spa aToma ypaHa no gororpadun TpeKoB.

8. H3yueHue TPEeKOB 3apsHKCHHBIX YACTHII ITO TOTOBBIM (oTOTpadusiM.

Crpoenue u 3Boonus Beesiennoii (5 yacos).

Cocras, ctpoenue u mnpoucxoxjaeHue ConHeuHoil cucrembl. CTpoeHue arMocdepbl, MarHUTHOE
nosne 3emyd. bosblime miaHeThl cojHEYHOM cucTeMbl. Manble Tena COJHEYHON CHCTEMBI:
acTepou/ibl, KOMEThI, MeTeopuThl. Tpu Mosenu HecTalmoHapHoi BeenenHnoid, 3akon Xab0ma.

Hrorosoe noropenne (3 yaca).

TemaTuyeckoe MIIAHMPOBAHUE.

7 kaacc, 68 yacoB (2 yaca B HeJIe/TI0)

KOJI-BO YaCOB N3 Hux
Tema
a/p K/p

®dusnka u GU3HYECKUE METOIBI 4 1 0
W3YYCHHUS TPUPOIBI
[TepBoHauanbHBIE CBEACHHS O 6 1 1
CTPOCHUM BEIECTBA
BzaumonetictBue Ten 22 5 2
JlaBjeHue TBEPABIX Tell, KUAKOCTEH 1 21 2 2
ra3oB
Pabota 1 MOIHOCTE. DHEprus 13 2 1
Hrtorosoe moBTropeHune 2 0 0

HUTOI'O 68 11 6
8 kuacc, 68 yacoB (2 yaca B HeJeTI0)

KOJI-BO 4acOB U3 Hux
Tema
a/p K/p

TeroBbie ABICHUS 12 2 1
N3MmeHeHne arperaTHbIX COCTOSIHMM 12 1 1
BEIIECTBA
DNEKTpUUYECKUE SIBICHUS 27 5 2
ONEKTPOMAarHUTHBIE SIBJICHUS 6 2 0




CBeTOBBIC SIBJICHUS 10 1 1
HToroBoe noBTopeHue 1 0 0

NTOI'O 68 11 5
9 kiacc, 102 yaca (3 yaca B Hees110).

KOJI-BO 4acCOB N3 Hux
Tema
a/p K/p

3aKOHBI IBIDKEHNUSA U B3aUMOIEHCTBUS 38 2 2
TeJ.
MexaHndeckue KojaeOaHWs W BOJIHBI. 14 2 1
3BYK.
DNeKTPOMarHuTHOE TOJIE. 22 2 1
Ctpoenue aTomMa ¥ aTOMHOTO sJipa. 20 2 1
Crpoenre u 3Bosronns BeeneHHOH. 5 0 0
HToroBoe nmoBTopeHue. 3 0 0

NTOI'O 102 8 5
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