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INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA NTPOI'PAMMBI 10 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

W3yyenne ¢Gu3NKM Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa30oBaHUS HANPABICHO HA JOCTHIKEHUE JIMYHOCTHBIX,

MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB.

B pesynbrare wu3ydeHuss (U3MKA HA YPOBHE OCHOBHOTO 00mIero oOpaszoBanus y oOydaromierocs OyayT

C(bOpMI/IpOBaHLI CICAYIOMNUC JUYHOCTHDBIC PE3YJ/IbTAThl B HaCTH:

1) maTprMoTH4YECKOr0 BOCIMTAHUA:

— IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (PU3UYECKOI HAyKU;

— IEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHHHM OOIECTBEHHO 3HAYUMBIX M ATHYECKUX MPOOJIEM, CBSI3aHHBIX C
PAKTUYECKUM MTPUMEHEHUEM JOCTIKEHUN (PU3uKH;

— OCO3HaHUE BaXXHOCTH MOPAJIbHO--3TUYECKUX MPUHLHUIIOB B J€ATEIbHOCTH YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS S

— BOCIIPUSITUE ICTETUYECKUX KA4YeCTB (PM3MYECKON HAyKH: €€ TapMOHUYHOTO TOCTPOCHHUS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOW HAyKd KaK MOIIHOTO HMHCTPYMEHTa TO3HAHUS MHpPA, OCHOBBI Pa3BUTHUS
TE€XHOJIOTUH, BA&XKHEUILIEN COCTABIISIOIIEN KYJIBTYPHI;

— pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, HUHTEPECA K UCCIIEA0BATENBCKON e TEIbHOCTH;

5) gpopmupoBaHusi KyJbTYPbI 310POBbsI M IMOIMOHAJIBHOI0 0JIATOIIOy M

— OCO3HaHUE ILIEHHOCTH 0e30MacHOro o0pa3a *U3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BaKHOCTH MPaBHII

0e30macHOro MOBEJCHUSI Ha TPAHCIOPTE, HA JIOpPOraxX, C AJICKTPUUYECKUM M TEIUIOBHIM OOOpPYJAOBAHHEM B JOMAITHUX
YCIOBUSIX;



— c(OpMUPOBAHHOCTh HaBblKa pe(JIeKCUH, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY M TaKOIro K€ IpaBa y JAPYroro
YEJIOBEKa;

6) Tpy10BOIr0 BOCIMTAHUS

— aKTHBHOE y4YacCTHE B PEIICHUHU MPAKTHUECKUX 3a7ad (B pamMKax CeMbH, 00pa3oBaTEIbHON OpraHu3alliH, ropoja,
Kpasi) TEXHOJIOTUYECKOW U COLMaIbHON HAMPaBIEHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NMUECKUX 3HAHUI,

— UHTEpEC K IPAKTUUECKOMY U3YUEHHIO IPOPECCHil, CBA3aHHBIX C (PU3UKOIL;

7) 3K0JI0TNYECKOr0 BOCIIMTAHHUSA:

— OpUEHTalUsl Ha NpUMEHEHUE (U3NYECKUX 3HAHUM M7 peleHus 3aJad B O0JIaCTU OKpY)KAIOIIEH Cpenbl,
IJIAHUPOBAHMSI IOCTYIIKOB M OLICHKU UX BO3MOKHBIX MOCIEACTBUH I OKPYKAIOIIEH Cpeabl;

— OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHYECKUX POOJIEM U IyTEH UX pELICHUS;

8) ajanTanuu K M3MEHAIUMCS YCIOBUSIM COMAJIBLHON U IPUPOIHOI CpeabI:

— NOTpeOHOCTh BO B3aUMOJICHCTBUU TPHU BBIIIOJHEHUU HCCIEIOBAHUN U MPOEKTOB (PU3MUECKON HaNpaBICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUAM JAPYTHX;

— MOBBIIICHUE YPOBHS CBOEH KOMIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATENBHOCTD;

— TOTPeOHOCTh B (POPMUPOBAHMU HOBBIX 3HAHWUW, B TOM 4Hcie (OPMYIUPOBATH UAEH, MOHSITHUSA, THIIOTE3bl O
(puznyecKkux 0ObEKTaX U SIBICHUSX;

— OCO3HaHUE JAe(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH (PU3UKHU;

— IUTAaHUPOBAHKUE CBOETO Pa3BUTHSI B IPUOOPETEHNH HOBBIX (PU3NUECKUX 3HAHUN;

— CTpEeMJICHHE aHAJIM3UPOBaTh W BBIABIATH B3aMMOCBS3U MPUPOJbI, OOIIECTBA M SKOHOMHUKH, B TOM YHCIE C
UCIIOJIb30BaHUEM (DU3UYECKUX 3HAHUN;

— OLIGHKA CBOUX JIEHCTBUH C yUETOM BIHSHUS HA OKPY>KAIOIIYIO CPEy, BOZMOXKHBIX INI0OATBHBIX TOCIIEICTBUM.

METANPEAMETHBIE PE3YJIbBTATBI



B pe3ynbTaTe 0cBOEHHS MpOrpamMmbl 1o (PU3uKe Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y o0ydaromierocst OyayT
copMUPOBaHbI MeTamnpeMeTHbIe Pe3yJbTaThl, BKIIOUYAIONINE MO3HABATelIbHbIE YHUBEPCAIbHBIE yueOHbIE ICHCTBUS,
KOMMYHUKATHBHBIE YHUBEPCAIbHbIE YUEOHBIE NCHCTBUS, PETYIATUBHBIE YHUBEPCAIbHBIE YU€OHBIE IEUCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue a1eiicTBUA:

BBISIBIISATD U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKN OOBEKTOB (SIBICHUN);

YCTaHABJIMBATh CYIIECTBEHHBIN MpU3HAK KilacCU(pUKAIMK, OCHOBAHUS /111 000OIIEHNS U CPAaBHECHUS;

BBISBJISITh 3aKOHOMEPHOCTM W TPOTUBOPEUUST B paccMaTpuBaeMbIX (akTax, JaHHBIX U HaOIIOJICHUSX,
OTHOCAIIUXCS K (PU3NUECKUM SIBIICHUSM;

BBISIBJISITH TIPUUUHHO--CJICJICTBEHHBIE CBSI3U NP U3YYEHUU (PU3NYECKUX SIBJICHUIN U MPOIECCOB, JIeTIaTh BHIBOJIBI C
WCIIOJB30BaHUEM JICNYKTUBHBIX W HMHAYKTUBHBIX YMO3AKIIOUECHHH, BBIJBUTAaTh TUMOTE3bI O B3aUMOCBS3SIX
(U3UYECKUX BEJIMYHH;

CaMOCTOSITEJILHO BBIOMpATh CIOCOO perieHus: yueOHOU Pu3ndeckor 3a1aun (CpaBHEHUE HECKOJbKUX BapUAHTOB
perieHusi, BBIOOp Hanbosiee MOAXOAAIIETO C YYETOM CaMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPUER).

Bba3oBnle uccienoBarejbcKue 1eCTBUSA.

WCITOJIB30BATh BOMIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

TIPOBOJIUTH IO CAMOCTOSTEIHLHO COCTABJICHHOMY TUTAHY OTIBIT, HECTIOKHBIN (PU3HUECKHUI IKCIIEPUMEHT, HEOOIBIIIOE
uccienoBaHne (PU3NYECKOTO SBIICHUS,

OIICHMBATh Ha MPUMEHUMOCTb W JOCTOBEPHOCTh HH(OpPMAIMIO, TOJYYECHHYI0 B XOJE HCCIEIOBAHUS WIH
IKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATh OOOOIIEHUSI U BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOTO HAOIOJEHUS, ONbITA,
WCCJICJIOBAHHS,

MPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (DU3UYECKUX TMPOIECCOB, a TaKXKe BBIJBUTAThH
MPEANOJI0KEHNS 00 UX PA3BUTUU B HOBBIX YCIIOBHSIX U KOHTEKCTAaX.

Pabora ¢ unpopmaunmeii:



NPUMEHSATH Pa3JIMYHBbIC METOJBI, HHCTPYMEHTHI M 3alPOChI IIPH MOMCKE W O0TOOpe MH(OPMAIMK WIIH JaHHBIX C
y4ETOM TIPEIOKCHHOM yIeOHOH (hM3UIEeCKON 3a1a4u;

aHAJIM3UPOBaTh, CHUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH WHGOPMANMIO pa3jIMYHBIX BHIOB H (Hopm
NPE/ICTABIICHHUS;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAIbHYIO (OpMY TpEACTaBICHHUS WH()OPMAIMU U WILTIOCTPUPOBAThH PElIacMbIe
3aJ]a4M HECJIOXKHBIMU CXEMaMH, JHarpaMMaMHK, HHOW rpadHUKON U X KOMOWHAIIASIMH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

B X0JI¢ 0OCYXXJICHHSI Y4eOHOTrO MaTepualia, pe3yJbTaToB JIaOOpaTOPHBIX padOT M MPOEKTOB 3aJaBaTh BOIIPOCHI I10
CYIIECTBY OOCYK/JaeMOil TeMbl W BBICKAa3bIBAaTh WJEH, HAIlEJICHHbIE Ha pelIeHHe 3aJaud U TOJJIepKaHue
OJ1aroxenaTeIbHOCTH OOIICHHMS;

COTIOCTaBIISATH CBOM CYXACHUS C CYKICHHSAMHU JPYTUX YIYACTHUKOB IHUAJIOTa, 00OHAPYKHBATh PA3IUIKME U CXOJCTBO
TIO3UIINI;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMTHUCHhbMEHHBIX TEKCTAX;

MyOJIMYHO TIPEJCTABIATh PE3YIbTaThl BBIITOJTHEHHOTO (PU3MUECKOTO OmbITa (IKCIEPUMEHTA, HCCIeI0BaHMUS,
MIPOEKTA);

MMOHUMATh W WCIIOJIB30BaTh MPEUMYIIICCTBA KOMAHAHOW M WHIWBHIYATbHOW PaOOTBHI NP PEIICHHH KOHKPETHOM
bu3nueckoil mpoodIEeMbI;

MPUHAMATh I[eJd COBMECTHOM JESATEILHOCTH, OPraHU30BLIBATH JICHMCTBUS MO €€ JOCTIKCHHUIO: PaCIpe/IeliaTh
posH, 00CYXIaTh IIPOILIECCHI U PE3YJIbTAaThl COBMECTHOM pabOThI, 00001I1aTh MHEHUSI HECKOJBKHUX JIFO/ICH;
BBITIOJTHATH CBOIO YacTh Pa0OTHI, IOCTUTAsI KAUECTBEHHOTO pe3yibTaTa IO CBOEMY HAIPABICHUIO U KOOPIUHUPYS
CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaH/IbI;

OIICHMBATh KA4e€CTBO CBOEr0 BKJIaJia B OOIIMI MPOMYKT IO KPUTEPHUSIM, CAMOCTOSTEIBLHO CHOPMYIUPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:



BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYAIUIX, TPEOYIOMUX IS perieHus (PU3n4ecKuX 3HaHUH;
OPUEHTUPOBATHCS B PA3JIMYHBIX MOJIX0JAaX MPUHATHS PEIICHUN (MHAUBUAYAJIbHOE, IPUHATUE PELIEHUS B TPYIIIIE,
NPUHATUE PELICHUN TPYIIION );

CaMOCTOSITEJIBHO COCTaBJISATh AJTOPUTM pelleHHus (U3MUECKON 3aJauyd WM IJIaHa HCCIIENOBAaHUS C y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTUPOBATh IIPEjIaraéMble BAPUAHTHI PELLICHMUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

JlaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U MPEAJIarath IiaH €€ U3MEHEHUS;

OOBSCHATH MPUYUHBI JOCTHXKEHUS (HEIOCTHXKEHHUSI) pe3yJIbTAaTOB JAEATEILHOCTH, J1aBaTh OLICHKY TPUOOPETEHHOMY
OTIBITY;

BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTh (B TOM YMCJIE B XOJI BBINOJHEHUS (PU3UYECKOTO HCCIICIOBAHUS WIIU
MIPOEKTA) HA OCHOBE HOBBIX OOCTOSITEILCTB, U3MEHUBIIMXCS CUTYyallUi, YCTAHOBJIEHHBIX ONIMOOK, BO3HUKIINX
TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUThH c€0s1 HA MECTO APYroro 4ejaoBeKa B XOJ€ CHopa WM JUCKYCCUU HA HAyYHYIO TEMY, IOHUMATh MOTHBBI,
HaMEPEHUS U JIOTUKY JIPYToro;

MpU3HaBaTh CBOE MPaBO Ha OLIMOKY NP pelleHUH (PU3NUECKUX 3a7ad WK B YTBEPKACHUAX HA HAYYHBIC TEMBI U
TaKo€ K€ MPABO JIPYTOro.

MNPEIMETHBIE PE3YJBTATHI
K koHIly 00y4eHwms B 8 KjIacce peMETHBIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPaXkaTh c(HOPMHPOBAHHOCTH
y 00y4aroImuxcs YMEHUM:

WCIOJIb30BaTh MOHATHS: MAacca M pa3Mepbl MOJIEKYJ, TEIUIOBOE [IBMXKEHUE aTOMOB M MOJIEKYJ, arperaTHbIe
COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKUE M aMOpdHBIE Teja, HACHIIEHHBIH U HEHACBIIIEHHBIN Tap, BIAXXHOCTh
BO3/lyXa, TEMIIeparypa, BHYTPEHHSS SHEPrusi, TEIJIOBOM [BUTaTellb, SJEMEHTAPHBIA AJICKTPUYECKUN 3apsi,
AIEKTPUYECKOE MOJIE, IPOBOAHUKHU U JTUDJICKTPUKH, IIOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE T10JIE;



pa3nuuaTh SBJICHHS (TEIUIOBOE pacUIMpEHUE M CXKaTue, TeIvlonepenaya, TEIJIOBOE PaBHOBECHE, CMadHMBaHHE,
KaMWUISIPHBIC SIBJICHUS, WCHApeHHWe, KOHACHCAIWs, IUIaBJICHWe, KpUCTALIu3anus (OTBEpIEBaHHE), KUIICHHE,
Teruionepeaavya (TEeIIONpPOBOIHOCTb, KOHBEKIHUS, HM3IYYCHUE), IJIEKTpU3alMs TeJ, B3aWMOJCWUCTBUE 3apsioB,
JEUCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHKE, B3aUMOJICHCTBUE MAarHUTOB, JIEHCTBUE MATHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasi MHAYKIMS) TIO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IECMOHCTPUPYIOIINX JaHHOE (PH3NIECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (U3MUECKUX SBJICHUNA B OKPYXAIOIIEM MHPE, B TOM 4YHCIe (PU3HUECKHE
SIBJICHUSI B MPUPOJIC: TOBEPXHOCTHOE HATSHXKEHUE W KalWJULSIPHBIC SIBJICHUS B MPUPOJAE, KPUCTAUIBI B MPUPOJIE,
uznydyenne CoJHIla, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, WHEs, CHera,
AIIEKTPUUECKHUE SIBJICHUS B aTMocdepe, dJIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE Mojie 3eMiH, Jpeid
TIOJTFOCOB, POJIh MAarHUTHOTO TIOJIS JIJIS J)KU3HU Ha 3eMJie, TIOJIIPHOE CUSHUE, TTPU ATOM NEPEBOIUTH MPAKTHICCKYIO
3a/1a4y B y4€OHYIO, BBIJCISThH CYIIECTBEHHbIC CBOMCTBA (ITPU3HAKU) (PU3UUECKUX SIBIICHUI;

ONMKCHIBATh U3YUYEHHBIE CBOMCTBA TeJ U (HU3UYECKHUE SBICHUS, UCIONB3Ys (PU3NUYECKUe BEIMYUHBI (TEMIlepaTypa,
BHYTPEHHSISI SHEPIHsl, KOJIMYECTBO TEIUIOTHI, y/eNIbHAsI TEIUIOEMKOCTh BEILIECTBA, YAC/bHAS TEIIOTA IUIABJICHUS,
ylenabpHas TeIyioTa mapooOpa3oBaHus, yAeNbHAS TEIUIOTa CrOPaHUs TOTUIMBA, KOY(POUIIUEHT MOJIE3HOTO JIeUCTBUS
TEIJIOBOM MAIMHBI, OTHOCHTENIbHAS BIAKHOCTh BO3MyXa, JJCKTPUUYCCKUN 3apsj, CHJIa TOKa, DJICKTPHYECKOE
HaIpsHKCHUE, COIMPOTHUBIICHWE TMPOBOJHUKA, YACIHHOE COMPOTHMBIICHHWE BEIIECTBAa, paboTa W MOIIHOCTH
AJIEKTPUYECKOTO TOKA), MPHU OINKUCAHUU TMPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOJIb3YEMbIX BEIHYMH,
00O3HAaYEHUsI M EIUHUIBI (PU3NYECKUX BEIUYWH, HAXOAUTHh (OPMYJIBI, CBA3BIBAIONIUE JTAHHYIO (U3HUYECKYIO
BEJIMYMHY C APYTHUMH BEIUYUHAMHE, CTPOUTH TpadiKN H3yUYCHHBIX 3aBUCUMOCTEN (PM3MYECKUX BEIIMUNH;
XapaKTEepPH30BaTh CBOWCTBA TeN, (PU3MUECKHE SBICHUS W TIPOIECCHI, HCIOJB3YsS OCHOBHBIE ITOJIOXKCHUS
MOJIEKYJIIPHO--KUHETHYECKOW TEOPUU CTPOCHHUS BEIISCTBA, MPUHIIUI CYIMEPIO3UIIMU TOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsiia, 3akoH OMma s ydacTka 1iemnu, 3akoH J[xoymns—JIeHna, 3aKkoH coXxpaHEeHHUsI
OHEPTUH, TIPHU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aITUCHIBATH €T0 MAaTEMATUYECKOE BBIPAKCHNUE;
OOBSCHATh (U3MYECKHUE TPOIECChI M CBOWCTBA TEJI, B TOM 4YHCIE W B KOHTEKCTE CHTyaIlui
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIISITh IPUIMHHO-CIICICTBEHHBIC CBSA3H, CTPOUTH OOBSICHCHUE U3 1—



2 JIOTMYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (M3MUYECKUX SBICHUH, (PU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEWN;

pemate pacu€THbIE 3a7aud B 2—3 JACWCTBUSA, WCHOJB3YS 3aKOHBI U (DOPMYIBI, CBSI3BIBAIOIIUE (PUINUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a]a4M 3aIIMChIBATh KPATKOE YCIIOBUE, BBISBIIATH HEIOCTATOK JAHHBIX JIS
pelleHus 3ajadd, BBIOMpPATh 3aKOHBI M (HOPMYIbI, HEOOXOIMMBbIE Uil €€ pEIICHUs, NMPOBOIUTH PacuéTbl U
CpaBHUBATH MOJIyYEHHOE 3HaUYeHNE (PU3UUYECKOI BEIMIMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3HMUECKUX METOOB, MCHOJB3YS ONUCAHUE
UCCIICIOBAHUs, BBIICIATH IIPOBEPSEMOE MPEANOIOKEHUE, OLICHUBATh IIPABWIBHOCTh IIOPSAAKA IIPOBEIACHUS
UCCIICIOBAHHUs, 1€J1aTh BBIBOJIBI;

IPOBOJUTD ONBITHI 110 HAOIIOJEHUIO (PU3NYECKUX SIBICHUN WM (PU3NUYECKUX CBOWCTB TeN (KANUJUISIPHBIE SBJICHUS,
3aBMCUMOCTb JIABJIICHHS BO3yXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U HATPEBAHUSA MIPU
U3Jy4eHUH OT LIBETa M3Jy4arollen (MMOrJIomarnieil) MOBEpXHOCTH, CKOPOCTh UCIAPEHUsl BOJbI OT TEMIIEPATypPhI
KUJIKOCTU M IUIOLAAU €€ IIOBEPXHOCTH, JJIEKTpU3als Tel W B3aUMOJCHUCTBUE JIIEKTPUYECKUX 3apsioB,
B3aMMO/JICHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3YyalW3alys MAarHUTHBIX I10JI€H IOCTOSHHBIX MAarHUTOB, IEUCTBHUS
MAarHATHOTO IOJIS1 Ha MMPOBOAHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJABUTATENS MIOCTOSHHOTO
TOKa): (OpPMYIUPOBATH MPOBEPSIEMBIE MTPEANOIO0KEHNS, COOUPATh YCTAHOBKY U3 MPEMJIOKEHHOI0 000pY10BaHNU,
OMKCHIBATH XOJ ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATD MPSIMbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBHON BJIIAJKHOCTU BO3/1yXa, CHJIbI TOKA, HANPSKEHUS C
UCIOJIb30BaHUEM AHAJIOTOBBIX MPUOOPOB U JATUMKOB (PU3NYECKUX BEIMYMH, CPAaBHUBAThH PE3YJIbTAaThl U3MEPEHUI
C yu€TOM 3aJjaHHOM aOCOJIFOTHOMN MOTPEIIHOCTH;

MPOBOJUTH MCCIIEIOBAHNUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEJIMYUHBI OT JIPYrol ¢ MCHOJIb30BAHUEM MPSIMBIX
U3MEPEHUN (3aBUCUMOCTBH COINPOTHBJIEHUS NPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJHA IONEPEYHOIO CEYEHUs |
YAEJIBHOTO CONPOTUBIICHHS BEILIECTBA NPOBOJHUKA, CUJIbI TOKA, UAYIIETO Yepe3 NPOBOJHUK, OT HANPSLKEHUS HA
IPOBOJHUKE, HCCIEAOBAHHME IOCIENOBATEILHOIO M MAPAJUIEIEHOIO COEIWHEHHWH MPOBOJIHUKOB): IJIAHUPOBATH
UCCJIeIOBAHNE, COOMpPATh YCTAHOBKY M BBINOJIHATH M3MEPEHUs, CIeAys NpPeIOoKeHHOMY IUIaHy, (PUKCHPOBATh
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TpauKOB, JAejlaTh BBIBOABI MO pe3yJbTaTaM
UCCIICIOBAHNS;



POBOJUTH KOCBEHHBIE M3MEpPEHUs (DU3MUECKUX BeIMUYWH (yJelbHAsl TEIJIOEMKOCTh BEIIECTBA, COMPOTHBIICHUE
NPOBOJHMKA, paboTa W  MOIIHOCTh DJEKTPUYECKOrO TOKAa): IUIAHUPOBATh HM3MEPEHHUsA, CcoOUpaTh
AKCIIEPUMEHTATILHYIO YCTAHOBKY, CIACAYS MPEIIOKEHHON HHCTPYKITUU, U BEIYUCIIATH 3HAYCHUE BEIIMUNHBI,
cOOJII0IaTh MIPaBUiIa TEXHUKH 0€30M1acCHOCTH IIPH paboTe ¢ 1abopaTOpHBIM 000PYI0BAHHUEM;

XapaKTepU30BaTh MPUHIIMIBI JCUCTBUS H3YUYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HUX
ornucaHusi (B TOM 4YHCIIE: CHCTeMa OTOIUICHHS JAOMOB, THTPOMETp, MapoBas TypOHHA, aMIIepMETp, BOJIBTMETP,
CUETYMK JJIEKTPUYECKOM DHEPTUU, OJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTEeIbHBIE BJICKTPONPHUOOPHI
(mIpUMepBI), FIACKTPUIECKUE TTPETOXPAHUTEIH, DIICKTPOMArHUT, JIEKTPOABUTATEIb MOCTOSIHHOTO TOKA), UCTIOIb3Ys
3HaHUS O CBOMCTBAaX (PU3UUECKUX SIBJICHUIN M HEOOXOIUMBbIE (U3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA W HM3MEPHUTENIbHBbIC MPUOOPHI MO CXEeMaM M CXEMaTUYHBIM
pucyHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC, TMCHXPOMETP, TUTPOMETpP, IBHTaTeIh BHYTPEHHETO CTOPAHWSI,
AIIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI JJIEKTPHUYECKHX IENeil C TMOCIeI0BATEIbHBIM M IapajlieIbHBIM
COEIMHEHHEM 3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AIEKTPUUECKUX LIETIEH;

MPUBOJAUTH MPUMEPHI (HAXOAUTH MH(GOPMAIIMIO O TPUMEPAX ) MPAKTUYECKOTO UCTIONB30BaHUS (PU3UUECKUX 3HAHUHN
B TOBCEAHEBHOM >KM3HM i1 oOecrieyeHHs Oe30MacHOCTH NpH OOpalleHuu C MpUOOpaMu M TEXHUYECKUMU
yCTPOMCTBaMH, COXPAHEHHUS 3I0POBbsI U COOIOICHUS HOPM DKOJIOTUYECKOTO MMOBEJICHHS B OKPY>KaIOIIEeH cpeie;
OCYIIECTBIATh MOUCK MH(pOpMannu pusudeckoro cogepxanus B HTepHEeTe, Ha OCHOBE MMEIOIINXCS 3HAHUNA H
nyTéM CPaBHEHMSI JTOMOJHUTEIBHBIX MCTOYHUKOB BBIAEIATH MH(GOPMAIIMIO, KOTOPAs SIBJISETCS MPOTHUBOPEUUBON
WJTM MOYKET OBITh HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPHU BHIMIOJHEHUH YU€OHBIX 3aJaHUIA HAyUYHO--TIOMYJISIPHYIO JTUTEPATYPy (HPU3HUECKOTO CO/IepIKaHus,
CIpaBOYHBIE MaTepHalbl, pecypchl ceTu HHTepHeT, BlajeTh NpUEMaMHU KOHCIIEKTHPOBAHHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3qaBaTh COOCTBEHHBIC MUCHMEHHBIC W KPATKHE YCTHBIE COOOIICHMs, 00001mas nHpopMaIuio u3 HECKOIbKUX
WMCTOYHUKOB (DU3UYECKOTO COJEpKaHUS, B TOM YHCJIEC MMyOJMYHO MPEACTABIATh PE3yNbTAaThl MPOCKTHOW WIN
HCCJIEN0BATEIILCKON JIEATEIBHOCTH, IIPU 3TOM T'PaMOTHO MCHOJIb30BATh U3YUYECHHBIA MOHATUWHBIM armapar Kypca
(bu3HKH, COMPOBOKIATH BHICTYIIJICHUE MPE3CHTAIUEH;



e TIPU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCICIOBAHUIN (PU3NYECKUX IMPOILIECCOB PACIPEAETSATh OOSI3aHHOCTU B
Tpynrne B COOTBETCTBHHM C TIIOCTaBJICHHBIMH 3a7lauaMH, CIEJUTh 3a BBIMNOJHEHHEM IUIaHa JEHUCTBUH U
KOpPpPEKTUPOBAaTh €ro, aJeKBATHO OICHUBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBHUE, IPOSBIISASA TOTOBHOCTh pa3peniaTh KOH(IUKTHI.

COAEPXKXAHUE YYEBHOI'O IPEIMETA «®U3UKA»
8 KUIACC

TemnioBbIe ABJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUM CTPOEHHUs BellecTBa. Macca M pa3Mepsl aTOMOB U
MoJIeKyJI. ONBITHI, IOATBEPAKAAFOIINE OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHMW BemiectBa. Kpucramimyeckue U amMopgHble Tena.
OOBbsicCHEHUE CBOMCTB ra3oB, >KUAKOCTEW M TBEPABIX TEJ HA OCHOBE IMOJOKEHUU MOJIEKYJSPHO--KUHETUYECKON TEOpHUHU.
CmauuBaHKE U KallWUISIPHBIE SBJICHUS. TEIIOBOE paClIMPEHNE U CKATHE.

Temnepatypa. CBs3b TeMIIEpATypbl CO CKOPOCTHIO TEIJIOBOTO ABMXEHUS YacTull. BHyTpeHHss 3Heprusi. CrnocoOsl
U3MEHEHUsl BHYTPEHHEH »HEepruu: TeIJIonepeaada U coBeplieHHe padboThl. Buibl Temnonepenayu: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonuvectBo TemnoTel. YaenbHas TEIIOEMKOCTh BEIIeCTBA. Te€MI0O0OMEH M TEIJIOBOE pPaBHOBECHE. YpaBHEHHE
TersioBoro OanaHca. [lnaBneHue u OTBepAEBaHUE KPHUCTAUIMYECKMX BEIIECTB. YJENbHAas TEIJIOTa IJIaBJICHUS.
[TapooOpazoBanue u kouaeHcanus. Vcmapenue. Kumenue. VYnenbHas Teruiota mapooOpa3oBaHUsA. 3aBUCUMOCTD
TEMIIepaTyphl KUTIEHUS OT aTMOC(EPHOTO JaBICHHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Ipunuunel padoTel TeroBeix aurateneit KIIJ TemmoBoro npurarens. TermoBble ABUTATEIM W 3aluTa
OKPYKaIOLIEN CPEJIbL.

3aKOH COXpAaHEHMs U MPEBPALLIEHUS SHEPTUU B TEIJIOBBIX POLIECCAX.



Hemoncmpayuu.
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HaOnronenrie OpoyHOBCKOTO IBUKEHUS.

Hab6mronenune nuddysun.

HabmroieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.

HabmroieHue TernmoBoro pacumpeHust Tedl.

V3meHenune maBieHus ra3a mpyu U3MEHEHUH 00hEMa M HAarpEBaHUU WJTH OXJIAKICHUU.
[IpaBuna n3MepeHus TeMIIepaTyphbl.

Buner Terionepenadm.

OxJakIeHne TPy COBEPIICHUH PaOOTHI.

HarpeBanue nipu coBepIiieHHH pabOThI BHEIITHUMHE CHJIAMH.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habmoienue nocTostHCTBa TeMIEpATyphl PU TJIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.
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10.

OnpIThl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

OnBITEI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OmnbIThI 110 HAOIIOACHUIO TEMJIOBOTO PACIIUPEHHUS Ia30B, KUAKOCTEN U TBEPBIX TEIl.
Omnpenenenre AaBleHUs BO3yxXa B 0aJUIOHE IIITPUILIA.

OMBITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00bEMa U HarpeBaHUs WU OXJIAXKICHUS.
[IpoBepka TUMOTE3bl JTUHEWHOW 3aBUCUMOCTHU JJIMHBI CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpPyOKe OT

TEMIIEPaTyphI.

Hab6nronenune n3MeHeHust BHYTpEHHEH DHEPTUU Teja B pe3ysIbTaTe TeIUIONepe1aun U pad0Thl BHEIIHUX CHIL

HccnenoBanue siBJICHUS TEIOOOMEHA NMPU CMENTUBAHUN XOJIOTHON U TOPSYEH BOJIBI.

OHpClICJ'IeHI/IC KOJMYCCTBA TCILUIOTHI, ITOJIYUYCHHOTO BOJIOf/i Inpu TEIJIOOOMEHE ¢ Harp€TbiM MCTANNINYCCKHUM

HWJIHHAPOM.
OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEIIECTBA.



11. MccnenoBanue mmporecca uCIapeHus.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpezeneHne yaelIbHON TEMIOTHI TUIABJICHHUS JIB/A.

JJIeKTPUYeCKHe U MATHUTHBIC SIBJICHHS.

OnekTpuzanus Tena. J(Ba poaa SIEKTpUYECKUX 3apsanoB. BzaumopeincTBue 3apsbKeHHBIX Tel. 3akoH Kysona
(3aBHCHMOCTD CHJIbI B3aUMOJACHCTBUS 3aPSYKEHHBIX TEJ OT BEJIMUMHBI 3apsJI0B U PACCTOSHUS MEKIY TE€JIAMU).

Onextpuyeckoe noJie. Hanpsok€HHOCTD 3nekTpudeckoro nosist. [IpuHoun cynepno3uiuu 3JIeKTpUYECKHX Mmosien (Ha
Ka4eCTBEHHOM YPOBHE).

Hocurenu sneKTpUYecKUX 3apsiioB. DIEMEHTapHbIA 3JiieKTpuueckuil 3apsan. Crtpoenuwe atoma. [IpoBogHUKM U
JTUBJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUYECKOTO 3apsiia.

DJIEKTPUYECKUM TOK. Y CIIOBHUSI CYIIECTBOBAHHUS 3JEKTPUUYECKOTO TOKA. VICTOYHHMKM MOCTOSIHHOTO TOKa. JlercTBus
AIEKTPUYECKOr0 TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTAX U Ta3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuueckoe HanpsbkeHue. CONpoTUBIECHHUE TMPOBOAHUKA. Y IEIbHOE
CONpOTHUBJIIEHUE BemecTBa. 3akoH Owma mia ydactka uenu. [locnenoBarenbHOE W HapajuieIbHOE COEAUHEHUE
MIPOBOJIHUKOB.

Pabota ¥ MOIIHOCTH 3JEKTPUYECKOrO0 TOKa. 3akoH Jlxoyns—JleHma. DnexkTpuyeckue LENU U TNOTpeOUTeNnn
AIEKTpUUECKOU d3Hepruu B ObITy. KopoTkoe 3ambikaHue.

[TocTosiHHBIE MarHUTHl. B3auMoaeincTBe NOCTOSIHHBIX MarHUTOB. MarHutHoe 1mosie. MaruuTHoe mnoje 3eMJId U €ro
3Ha4YE€HUE NJIs1 KU3HU Ha 3emuie. OnbIT OpcTeaa. MarHuTHOE MOJIe JIEKTPUYECKOro Toka. [IpruMeHeHue 371eKTpOMarauToB
B T€XHUKE. J[eliCTBME MAarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM. DJIEKTPOJBUIATENb IMOCTOSHHOTO TOKa. Mcnosnb3oBaHue
AIEKTPOABUTATENIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onwitel @apanes. SBnenue snekTpoMarHuTHOW uHAyKIWU. [lpaBuno Jlenma. Onekrporeneparop. CrocoObl
MOJTYYCHUS DJICKTPUUECKON IHEPTUU. DIIEKTPOCTAHITUU Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

1. DOnexkTpu3zauus Tell.

2. JIBa pojJia dNEKTPUYECKUX 3apsAA0B U B3aUMOJEHCTBUE 3APSIKEHHBIX TEII.

3. YCTpPOMCTBO M AEHUCTBHUE IIEKTPOCKOIA.



OnekTpocTaTuyecKasi MHIYKIIHS.

3aKOH COXPAaHEHUS JIEKTPUUECKHUX 3apsI0B.
[IpOBOAHUKY U TUDIIEKTPUKH.

MonenupoBaHU€e CUIIOBBIX JIMHUMN JIEKTPUUECKOTO ITOJIS.
VCTOYHHMKYN IOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DIIEKTPUUYECKHUMN TOK B HKHUJKOCTH.

. ['a30BbIi pa3ps.

. I3mepenue cuibl Toka aMIIepMETPOM.

. I3mepenue 3JIeKTpUYeCcKOro HanpsKeHUsI BOJIbTMETPOM.

. PeocTar u marazuH COnpOTUBIICHUM.

. BzanmoencTBre NoCTOSSHHBIX MAarHUuTOB.

. MoaenvupoBaHre HEBO3MOKHOCTHU PA3JICJICHUS TTOJFOCOB MAarHUTA.

. MoaenupoBaHrE MarHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarauTHoOe€ noJie ToKa. DJIEKTPOMATrHUT.

. JlelicTBHE MarHUTHOTO MOJI HAa TPOBOAHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSTHHOTO TOKA.

. UccnienoBanue sIBJICHUS 3JIEKTPOMArHUTHOW WHTYKIIHUH.

. OnbiTel @apages.

. 3aBUCUMOCTb HAMPaBJICHUS MHAYKIIHOHHOTO TOKA OT YCIIOBUM €r0 BO3SHUKHOBEHUS.
25.

DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

2
3.
4

OnbITH IO HAOTIOIEHUIO YTICKTPU3AIMH T MHAYKIIUEH U MPU COMPUKOCHOBEHHH.
HccnenoBanue 1ercTBUA JIEKTPUUECKOTO TOJISI HA IPOBOAHUKHA U JTAJIEKTPUKH.
COopka u npoBepka padOThI JIEKTPUIECKOM 11€TH MOCTOSHHOTO TOKA.

N3mepeHue u peryJupoBaHUe CUIIbI TOKA.



10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

N3mepeHne n peryJmpoBaHue HAIIPSIKEHUS.

HccenmenoBanne 3aBUCHMOCTH CHJIBI TOKA, UAYLIErO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSHKEHUS
Ha PE3UCTOpE.

OnbITEl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh DJEKTPHUUYECKOTO COIMPOTUBJIEHUA MPOBOAHUKA OT €ro JJIMHBIL,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuana.

[IpoBepka npaBuia CIOKEHHS HAIPSKEHUN IPU MTOCIEA0BATEILHOM COEUHEHNH IBYX PE3UCTOPOB.

[IpoBepka npasuia I CHIIBI TOKA IIPU MTApaJUIEIbBHOM COCTMHEHUN PE3UCTOPOB.

Omnpenenenre paboThI JIEKTPUUECKOr0 TOKA, UAYILIETO YePE3 PE3UCTOP.

OmnpeneneHne MOIHOCTY JIEKTPUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.

HccenenoBanye 3aBUCUMOCTH CHJIBI TOKA, UAYILETO YE€Pe3 JIaMIIOUKY, OT HANPSKEHUS Ha HEW.

Omnpenenenue K11/l narpeBarens.

HccenenoBanre MarHUTHOTO B3aUMOJICUCTBUS IIOCTOSIHHBIX MAarHUTOB.

W3ydyeHne MarHuTHOTO MOJIsl HOCTOSIHHBIX MarHUTOB IIPU UX OObEIUHEHUH U Pa3/IeIICHUU.

HccenenoBanue NeMCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

OMnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJECUCTBUS KAaTYIIKA ¢ TOKOM M MarHATa OT CUJIbI TOKA U
HaIIpaBJICHUS TOKA B KaTYIIIKE.

N3ydeHne nercTBASI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoncTpynpoBanue u nuzyuenue paboThl 3JIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBrArateibHONM yCTaHOBKH.

OnpITEl O HMCCIEAOBAHUIO SIBJICHHUS JJIEKTPOMArHUTHOM HWHAYKLHH: MCCIENOBAaHUE W3MEHEHUW 3HAYEHUS WU
HaIlpaBJICHUS] UHAYKIHOHHOTO TOKA.



YuyeOHO-TEMAaTHUYECKHI IIJIAH

8 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Konrpoububie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpoenne u CBOHCTBA BemIeCTB ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [JOK
23 Marutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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