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Pabouast mporpamma cocTaBiieHa ¢ y9ETOM BO3MOXKHOTO JUCTAHIIMOHHOTO O0YYEHUS B YCIIOBUSX HOBOM KOPOHABUPYCHOM WH(EKIINH.

Il1anupyemMble pe3yabTaThl H3YUEHUS YUEOHOr0 MpeIMeTa, Kypca.

W3ydyenne ¢u3MKKM Ha YypOBHE OCHOBHOTO OOIIETO 0OOpa3oBaHUsl HAMpaBICHO Ha JOCTIKEHUE IJUYHOCTHBIX,
METaNnpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIBHBIX PE3YIHTATOB.

B pesynprare wusydeHus (U3MKM HA YpPOBHE OCHOBHOIO o001mero oOpa3oBaHus y oOyuwaromerocs OyayT
chOpMUPOBAHBI CIEAYIONINE TUIHOCTHBIC PE3YIbTATHl B YACTH:
1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— MPOSIBIICHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (DU3NUECKOI HAYKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTHKCHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K AKTHUBHOMY YYacTHIO B OOCYXIEHUHU OOIIECTBEHHO 3HAYMMBIX M ATHYECKUX MPOOJIEM, CBSI3aHHBIX C
NPAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUN (PU3UKH;

— OCO3HAHHUE BAXKHOCTU MOPAIbHO-3THYECKUX IPUHIHUIIOB B AEATEIbHOCTH YUEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

— BOCTPUATHE ICTETHMUECKUX Ka4yeCTB (PU3UYECKONW HAyKH: €€ TapMOHUYHOTO TOCTPOCHHS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTU;

4) IEHHOCTH HAYYHOI'0 NO3HAHMUSL:

— OCO3HaHHE IIEHHOCTH (PU3NYECKON HAyKW KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTHUH,
BAXKHEHIIEH COCTABIIAIOLIECH KYIbTYPHI;

— pa3BUTHE HAYYHOIl JIFOOO3HATEIBHOCTH, UHTEPECA K UCCIEA0BATENbCKON IEATEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0JIATOMOTYYHS:

— OCO3HaHHE LEHHOCTH 0e30MmacHOro obpas3a >XM3HHM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaXXHOCTH MPaBUII

0C30IacHOT0 TMOBEJCHUS HA TPAHCIOPTE, HAa J0porax, ¢ JJICKTPUYCCKHM M TEIUIOBBIM OOOpYJAOBaHHWEM B JIOMAIITHHX
YCIIOBUSIX;



— copMHUPOBAHHOCTH HaBbIKA pedieKCUn, MPU3HAHKE CBOETO MIPaBa Ha OUIMOKY U TAaKOT'O e MpaBa y APYroro 4eJIoBeKa;
6) TPy10BOI0 BOCIIMTAHMS

— aKTUBHOE y4YacTHE B PEIICHUM MPAKTUUYECKHUX 3a7ay (B paMKax ceMbH, 00pa3oBaTEIbHON OpraHu3aluu, ropojia, Kpas)
TEXHOJOTUYECKON U COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHCIIE U (PU3NUECKUX 3HAHUN;

— UHTEPEC K MPaKTUYECKOMY H3Y4YeHHI0 npodeccuit, CBSI3aHHBIX C (U3UKOM;

7) 3K0JI0THY€eCKOT0 BOCIIUTAHMS:

— OpUEHTAIUs Ha MpUMEHEHNEe GU3UYECKUX 3HAHUU NI PEIICHUs 3a/1ad B 00JaCTU OKPYXKAIOIIeH Cpebl, TIIaHUPOBAHUS
MOCTYTKOB U OI[EHKU UX BO3MOXHBIX MOCIEICTBUI JJIsI OKPYIKAIOIIEH CPEIbl;

— OCO3HaHME TJI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM U TTyTeH UX PeIICHHUS;

8) amanTanum K U3MEHSIIONIUMCS YCJIOBUSIM COLMAIBLHON U MPUPOIHOI cpeabl:

— TOTPeOHOCTh BO B3aMMOJCHCTBUM TIPU BBIIIOJTHEHUU HCCIICAOBAaHUNW M TPOEKTOB (PU3MUECKON HANpaBICHHOCTH,
OTKPBITOCTh OTBITY ¥ 3HAHUSIM JPYTHUX;

— MOBBIIIEHNE YPOBHS CBOE€M KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO AEATEIbHOCTD;

— NOTpeOHOCTh B (POPMUPOBAHMHM HOBBIX 3HAHUM, B TOM 4yucie GOpMYyIUPOBAThH UIEH, MOHSATHUS, TUIIOTE3bI O (PU3NIECKUX
00BEKTax U SIBJICHUSX;

— 0CO3HaHME ACHUIIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETCHTHOCTEH B 00J1aCTH (PU3HKH,

— IJIAaHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUIA;

— CTpeMJICHHE aHaJU3UpOBaTh W BBIABIATH B3aUMOCBSI3M TPHUPOJBI, OOIIECTBA W SKOHOMHUKHA, B TOM YHCIE C
UCTIOJIb30BaHUEM (PU3MUYECKUX 3HAHUM;

— OIICHKA CBOMX JICUCTBUM ¢ YUETOM BIUSHUS HA OKPY>KAIOIIYIO CPEy, BOBMOXHBIX TJIOOQIBHBIX ITOCIEICTBH.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBoeHuUs mporpaMMebl o (pr3uke Ha ypOBHE OCHOBHOTO O0IIero 00pa3oBanms y 00ydaronierocs OyayT
chopMHUpOBaHE MeTAaNpeIMeTHbIe Pe3yabTaThl, BKIIOUYAIONINE MO3HABATEIHHBIC YHHBEPCAIbHBIC y4eOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIE ACHCTBUS, PETYISATHBHBIC YHUBEPCATbHBIC YI€OHBIC ICHCTBHS.



Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JCHCTBHUS

ba3zoBble JiornyecKkue 1ecTBUA:
¢ BBISIBJIATh M XapPaKTEPHU30BATh CYIIECTBCHHBIC MPU3HAKN O0BEKTOB (SBJICHUN);
e YCTAHABJIMBAThH CYIICCTBCHHBIN MPU3HAK KJIacCU(DHUKAIIUU, OCHOBAHUS 11 000OIICHNS U CPAaBHEHUS,
¢ BBISIBJIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B pacCMaTPpUBAeMbIX (pakTax, JaHHBIX H HAOIFOJACHUSIX, OTHOCSIITUXCS
K (U3UYCCKUM SIBIICHUSIM;
¢ BBISIBJIATh NIPUIMHHO-CJICACTBEHHBIC CBS3U NPHU W3YYCHUU (PU3NYECKUX SIBJICHUH WM IMPOIECCOB, JCNIATh BBIBOJBI C
UCIIOJIb30BAaHUEM JCAYKTHBHBIX W WHIYKTUBHBIX YMO3aKIIOUCHWH, BBIABUTATh THIOTE3Bl O B3aUMOCBS3SIX
(U3HUECKUX BETUYMH;
e CAMOCTOSITCJIBHO BBIOMpATh CIIOCOO pelieHus y4eOHOW (u3ndeckoi 3amadyv (CpaBHECHHUE HECKOJBKHX BapHaHTOB
penieHus, BRIOOp HanOoJIee MOAXO/ISIIET0 ¢ YYETOM CaMOCTOSITEIIBHO BBIICICHHBIX KPUTEPUEB).
Ba3oBble HcciienoBaTe/IbcKHE TeHCTBHSA
* ICTIOJIK30BaTh BOMPOCHI KaK MCCIIEIOBATENIHLCKUN HHCTPYMEHT MTO3HAHMUS,
* IPOBOJIUTH 110 CAMOCTOSTENILHO COCTABICHHOMY IUIAHY ONBIT, HECIOXKHBIN (DU3MUECKUI IKCIIEPUMEHT, HEOOIbIIOE
uccienoBanre (U3NIECKOro SIBICHUS;
¢ OIICHWBATh HA NPUMEHHUMOCTb W JOCTOBEPHOCTh HWH(MOPMAIMIO, TOJYYCHHYIO B XOJI€ HCCICIOBAHUA WJIU
HKCIIEPUMEHTA;
e CAMOCTOSITEIFHO (POPMYJIUPOBATH OOOOIIEHHUS] M BBIBOJABI IO pe3yibTaTaM IMPOBEAEHHOIO HAOJIOICHUS, OIBITA,
UCCJICIOBAHUS;
e IPOTHO3UPOBATH BO3MOKHOE JajbHEHIIee pa3BUTHE (PU3NUYECKUX TPOIECCOB, a TAK)KE BBIIBUTATH MPEITOIOKCHUS
00 WX pa3BUTUU B HOBBIX YCIIOBUAX U KOHTEKCTaX.
Pabora ¢ undgopmanmeii:
e IPUMEHATHh PA3JTUYHBIE METOJbI, MHCTPYMEHTHI W 3alpPOCHl TP TMOWCKE W O0TOOpe WMHGOPMAIMH WIH JaHHBIX C
y4EéTOM MPEITIOKCHHON YueOHON (hM3NISCKOM 3aauH;
e AHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HMHPOPMAIMIO PA3TUYHBIX BUIOB U (Hopm
MPEICTaBICHNUS;



e CAMOCTOSITEIBHO BBIOMPATh ONTUMAIbHYI0 (OpMY MpeAcTaBICHUS HH(DOpPMAMKA U WIUTIOCTPUPOBATH peEIIacMbIe

3a]1a4M HECIOXKHBIMU CXEMaMHU, TUarpaMMaMi, HHOU TpaduKoi 1 NX KOMOWHAIUSIMHU.
KomMyHnKaTHBHbIE YHHBePCAJIbHbIE YUeOHbIe AelcTBHS:

*B X0JI€ 00CYXKJEHUsI Y4eOHOro MaTepuasa, pe3yjbTaToB Ja0OpPaTOPHBIX pabOT U MPOEKTOB 3a/7aBaTh BOMPOCHI MO
CYIIeCTBY OOCYXJaeMOil TeMbl M BBICKa3bIBaTh WHJCH, HAIlCICHHbIE Ha pEUICHWE 3aJayd W TOJACpKaHHE
OJ1aroXKenaTeIbHOCTH OOIICHUS;

e COTIOCTABIISITh CBOW CYXKJCHHS C CY)KIEHUSMU IPYTUX YYaCTHUKOB JUAOTa, OOHAPYKUBATh Pa3InYMe U CXOICTBO
MO3HUIUM;

* BEIP2)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

¢ MyOJTMYHO TPEJCTABIATh PE3YIbTAThl BBHIMOJIHEHHOTO (U3MYECKOTO OIbITa (PKCIIEPUMEHTA, HCCICIOBaHUS,
IIPOEKTA);

¢ IOHUMATh M HUCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONH W WHIMBUAYATHHONH pPabOTBI MPHU PEIICHWH KOHKPETHOM
buzuveckoi mpoOIeMBbl;

e IPUHUMATh LIEJIM COBMECTHOH JEATEIbHOCTH, OPraHU30BBIBATh JAEUCTBUSA MO €€ TOCTHKEHHUIO: pacIpelessTh PO,
o0Cy>KaaTh MPOLECCH U PE3YIbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

* BHIIIOJIHATH CBOIO YacTh pabOTHI, JOCTUTasi KaueCTBEHHOI'O pe3yjbTaTa MO CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS
CBOMU JICHCTBUSI C IPYTUMHU WIEHAMU KOMaHIbl;

¢ OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPUSM, CAMOCTOSITENILHO C(HOPMYIMPOBAHHBIM
yYaCTHUKaMU B3aUMO/IEHCTBUS.

PeryasiTuBHbIC YHHUBepPCcAJIbHbIE y4eOHbIE 1eHCTBHS

Camoopranusanus:
* BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYAIUAX, TPEOYIOMIHX Il perieHus] (GU3NIeCKUX 3HAaHUM;
e OPUEHTUPOBATHCS B PA3NIMYHBIX MOJXOAAX MPUHATUS pelIeHUN (MHAMBHUIYaJbHOE, MPUHSATUE PEIICHUS B TPYIIIE,
MIPUHATHE PELICHUN TPymmnoi);



¢ CAMOCTOSITEJIBHO COCTABJIATh AJNTOPUTM pelIeHUs (U3MYECKOM 3aJaud WIM IJJaHa MCCIENOBaHUS C Yy4ETOM
HMMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUPOBATH MPEIJlaraéMble BAPUAHTHI PEIICHU;

e JIeNIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJILHbIH HHTEJJIEKT:

e IaBaTh aJICKBATHYIO OLIEHKY CUTYAIlMHU U Mpeiarath miaH € N3MEHEHUS;

¢ OOBSCHSTH NMPUYUHBI JOCTHXKEHUS (HEJOCTHXKEHUS) PE3yJIbTaTOB JCATEILHOCTH, J1aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY;

¢ BHOCUTH KOPPEKTUBBI B JICATEIHHOCTh (B TOM YHCJIE B XOJI BHITIOJIHEHUS! (PU3UYECKOT0 UCCIICIOBAHUS WIIU TTPOCKTA)
HA OCHOBE HOBBIX OOCTOSITEILCTB, U3MEHHUBIIUXCS CUTYaI[UH, YCTAHOBJICHHBIX OIMUOOK, BO3HUKIIINX TPYAHOCTEH;

e OLICHUBATb COOTBETCTBUE PE3YJIbTaTa 1IEJU U YCIOBUSIM;

e CTaBUTH Ce0s HA MECTO JPYroro 4dejoBeKa B XOJI€ CIOpa WM JUCKYCCHU Ha HAYyYHYIO T€MY, TOHMMaTh MOTHBHI,
HaMEpPEHMUsI U JIOTUKY JIPYroro;

e IPU3HABATH CBOE MPaBO Ha OMMOKY MpHU perieHUuH (HU3NYECKUX 3a7a4 WIM B YTBEP)KICHUSAX HA HAYYHBIE TEMbI U
TaKoe ke MpPaBo APYroro.

INPEJMETHBIE PE3YJBTATHBI
K koHIy 00y4deHHs B 7 KJIacce IpeJIMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTh c(POPMUPOBAHHOCTH
y 00yJaronuxcs yMEHUM:

¢ CIIOJIb30BaTh IMOHATHSA: (U3MUYCCKHE W XMMHYCCKHE SIBJICHHUS, HAOJIOJCHUE, DKCIICPUMEHT, MOJECIb, THUIIOTE3a,
CAVHUIBI (U3MUCCKMX BEIWYHMH, aTOM, MOJIEKyJa, arperaTHble COCTOSHHS BelecTBa (TBEPIOE, IKHUIKOE,
razoo0pasHoe), MEeXaHHYECKOe JBIDKCHHE (paBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSMOJUHEHHOE), TpaeKTOpHs,
paBHOJICHCTBYIOIIAs cuiia, Aedopmanus (yrpyras, IIacTHIecKas ), HeBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

e pa3nuyath ABICHUA (MU(dy3us, TEIIOBOS IBIKCHUE YACTHI] BEIIECTBA, PABHOMEPHOE JIBI)KCHHUE, HEPAaBHOMEPHOE
JBIDKCHHE, WHEPITUS, B3aMMOJICHCTBHE TEJI, paBHOBECHE TBEPABIX TEJ C 3aKPETUIEHHOW OCBIO BpaIllcHUs, TIepeTada
JaBJICHUsS] TBEPABIMH TEJIaMH, JKHJIKOCTIMH W Ta3aMmu, aTMochepHOE MaBJICHUE, IUIaBaHWC TEJ, NpPEeBpaIlcHUS
MEXaHWYECKOW SHEPruu) 1O ONMHUCAHHWIO MX XapaKTCPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JACMOHCTPHUPYIOIIHX
JTaHHOEe (DU3UYECKOE SIBJICHUEC;



e pPacro3HaBaTh MPOSIBICHUE W3YUYCHHBIX (PU3UYECKUX SIBICHUM B OKPYXKAIOLIEM MHUpE, B TOM 4HCle (HU3NYECKUE
SIBJICHUSL B MPUPOJIC: IPUMEPHI ABUKEHUS C PA3IMUYHBIMU CKOPOCTSIMU B KUBOW M HEXKUBOW MPUPOJE, NEHUCTBHE
CUJIbl TPEHMsI B MPUPOJAEC U TEXHUKE, BIUSHHE aTMOC(HEPHOIO NABJICHUS HA JKUBOM OpraHus3M, IUIaBaHUE PhIO,
phlUard B TeJ€ 4YeOBEKa, MPHU STOM NEPEBOJAUTH MPAKTHUECKYIO 3a/ady B y4eOHYIO, BBIJIEISATH CYIICCTBCHHBIC
CBOMCTBa (MpU3HAKH) PUBHUECKUX SBIICHUM;

e ONKUCHIBATh MU3YYCHHBIC CBOMCTBA TENl M (PU3MUECKUE SIBICHUSI, UCTOIL3Yys (DU3NUYECKUE BEIMYMHBI (Macca, 00BbEM,
IJIOTHOCTH BEILIECTBA, BPEMSI, ITyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSHKECTH, BEC TENA, CUJIa
TpeHus, naBjieHue (TBEPIOTO Tela, KUJIKOCTH, Ta3a), BHITAJKUBAIOIIAS CUJIa, MEXaHW4YecKas paboTa, MOITHOCTh,
MJIEY0 CWJIBbI, MOMEHT CHJIbI, KOA(D(PHUIIMEHT IMOJIE3HOT0 JCHCTBUSI MEXaHU3MOB, KUHETHYECKAs U MOTCHIMATbHAs
SHEPrus), IPU OMMCAHWUU MPABWIHLHO TPAKTOBATHh (PM3UYECKUMA CMBICI UCIIOJIB3YEMbIX BEIUYNH, UX 0003HAYCHUS U
€IUHULIBI (PU3UYECKUX BEJIMYUH, HAXOAUTh (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3MUECKYIO BETUYUHY C IPYTUMU
BEJIMYMHAMH, CTPOUTD Ipad)UKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

e XapaKTEPHU30BaTh CBOWMCTBA TeN, (U3UUECKHE SBICHUS W IPOIIECCHI, UCIONB3Ys IMpaBuia CIOXKEHUS CUI (BAOJIb
OJIHOM mpsAMOi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, MpaBUiIo0 paBHOBECHUs pblyara (6JI0Ka), «30J10TOE
IPABWJIO» MEXAHHUKHU, 3aKOH COXpaHEHHUS MEXaHWYECKOH HHEPruu, MpHU 3TOM JaBaTh CIOBECHYIO (GOPMYITHUPOBKY
3aKOHA U 3alUChIBATh €70 MAaTEMATHUYECKOE BBIPAXKECHUE;

¢ O0BACHATH (DU3UYECKUE SIBJICHHUS, MPOIECChl M CBOWCTBA TEl, B TOM 4YHCIE€ W B KOHTEKCTE CHUTyalluil
IPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH NPUIMHHO-CIEACTBEHHBIE CBSA3H, CTPOUTH 00BsICHEHUE U3 12
JOTHYECKUX IIAroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOWMCTBA (DU3MYECKUX SIBJICHUH, (U3MUECKHX 3aKOHA WIIU
3aKOHOMEPHOCTH;

e pemmaTh pacu€THbIC 3a7a4u B 12 AeMCTBUS, UCTIONB3YS 3aKOHBI i (POPMYIIBI, CBA3BIBAIONINE (DU3UUIECKUE BETUIUHDI
Ha OCHOBE aHajM3a YCJIOBHs 3a/lauyd 3alChIBaTh KPATKOE YCJIOBHE, TOJICTABIATh (PU3NUECKHE BEIMYHUHBI B
(dbopMyIBl ¥ TPOBOJUTE PACUYETHI, HAXOJUTH CIIPABOYHBIC JaHHBIC, HEOOXOAUMBIC ISl PEIICHUS 33]a4, OIICHUBATh
PEATHCTUYHOCTH TIOJTYYCHHON (PU3MYECKON BEIIMYNHBI,

e PACIIO3HABATH MPOOIIEMBI, KOTOPHIE MOYKHO PEIIUTH MPH MOMOIIH (PU3HIECKIX METOJIOB, B ONTUCAHWUN UCCIICAOBAHMS
BBIACJISITE MPOBEPSIEMOE MPEANOI0KeHUE (TUMOTE3y), pa3indaTh U UHTEPIPETUPOBATH MOJYYEHHBIN pe3ylbTarT,
HaXOJIUTh OLIUOKH B XOJI€ OIbITA, AEIaTh BEIBOABI I10 €r0 pe3yJbTaTaMm;



¢ IPOBOJIUTH OMbBITHI MO HAOMIOACHUIO (DU3WYECKUX SIBICHUM WU (PU3MUYECKUX CBOMCTB Tel: (OpPMYJIHPOBATH
MIpOBEPsieMbIE MPEANOI0XKEHUS, COONPATh YCTAHOBKY W3 MPEJI0KEHHOT0 000pYyI0BaHUS, 3aUCHIBATh X0 OMBITa
1 GOPMYITHPOBATH BEIBOIBL;

¢ BBITMIOJIHATH TMPSAMBIC HW3MEPEHUS PACCTOSIHUSA, BPEMEHHM, MacChl Teia, 00bEéMa, CHIBI M TEMIEpPaTyphl C
UCIIOJIb30BAHUEM AHAJIOTOBBIX U HMUGPOBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUSI MPUOOPOB C y4ETOM 3aJaHHOU
a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

 IPOBOJIUTh HCCIIEOBAHUE 3aBUCHUMOCTH OJHON (DM3MYECKOM BETUYUHBI OT APYroMl C HCIOJIB30BAaHUEM MPSMBIX
U3MEPEHUN (3aBUCUMOCTH TMYTH PABHOMEPHO JBIDKYIIETOCs Tejla OT BPEMEHU JBWIKEHUS TeJa, CUJIbl TPEHUs
CKOJILXKEHHUSI OT Beca Tela, KauecTBa 0OpadOTKH MOBEPXHOCTEN TET U HE3aBUCUMOCTHU CUJIbI TPEHUSI OT IUIOMIAIH
COTNPUKOCHOBEHMSI TEJ, CWIbl YNPYrOCTH OT YJIMHEHUS TMPYKUHBI, BBITAIKUBAIONIEH CHUJIBI OT 00BEMa
NOTPYXKEHHON YacTU Tela U OT IJIOTHOCTH KUJKOCTH, €€ HE3aBUCHMOCTU OT IJIOTHOCTH TeJa, OT TIyOWHBI, Ha
KOTOPYIO TOTPY>KEHO TeJIO, YCIOBUM TIJIaBaHWS TeJ, YCIOBUM PaBHOBECHS pblyara U OJIOKOB), y4acTBOBAaTh B
TUTAHUPOBAHUHU Y4€OHOTO UCCIEAOBAHMS, COOMPATh YCTAHOBKY U BBITIOIHATH U3MEPEHHUSI, CIIEys TIPEIJIO)KEHHOMY
iany, (UKCHUPOBATh PE3yJbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHUAE MPEIOKEHHBIX
TabJIUIl U TpadUKOB, A€NaTh BEIBOABI MO pe3yIbTaTaM MCCIEIOBAHUS;

* IPOBOJIUTh KOCBEHHBIE M3MEPEHUSI (PU3NUECKUX BENIMYMH (TUIOTHOCTH BEIIECTBA KUAKOCTH M TBEPIOTO Teja, CHUiia
TPEHHs CKOJBKEHHUS, JAaBICHHE BO3/yXa, BHITAIKUBAIOIIAS CHJIA, NEUCTBYIONIAs Ha MOrPY>KEHHOE B JKHUIKOCTH
TENO, KOIDPUIIMEHT TOJE3HOTO IEUCTBUS MPOCTHIX MEXAaHW3MOB), CIEAyS NPEIJI0KEHHON WHCTPYKIMHU: TMPU
BBITIOJTHEHUU U3MEPEHUN COOMPATh IKCTIEPUMEHTATIBLHYIO YCTAHOBKY M BBIYUCIISITH 3HAUYEHUE UCKOMOM BEJIMYUHBI;

e COOJTIOATH MPaBUJIA TEXHUKU O€30TIaCHOCTH MpH paboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;

e YKa3bIBaTh MPUHIUIBI JACHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECH, TEPMOMETP, ITUHAMOMETP,
COOOMIArOMINECS COCYABI, OapOMETp, phluar, MOJBUKHBIN 1 HETIOJABUKHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;

e XapaKTEPU30BaTh MPUHIUIIBI ICHCTBUS NU3yUYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOUCTB C OMOPON HAa UX OMUCAHUS
(B TOM 4ucle: MOAUIMIHUKHU, YCTPOMCTBO BOJOMNPOBOJIA, TUAPABIMYECKUM Mpecc, MaHOMETpP, BBICOTOMED,
MOPITHEBOM HACOC, apeoMETp), HWCIONB3ysS 3HAHHWS O CBOWCTBAX (PU3WYECKUX SIBICHUM W HEOOXOIUMBIC
¢du3nueckre 3aKOHBI U 3aKOHOMEPHOCTH;



e IPUBOAUTH MPUMEPHI (HAXOJUTh UH(POPMALIKIO O MPUMEPAX) NPAKTHUECKOTO UCIOJIb30BaHUs (PU3NUECKUX 3HAHUN B
MOBCEAHEBHON >KM3HU Mg oOecriedeHus O€30MacHOCTH MpU OOpallleHud C NpudopaMU U TEXHHUYECKHUMHU
YCTPOICTBAMU, COXPAHEHUS 3/I0POBbsI U COOJIIOACHHS HOPM SKOJIOTUYECKOT0 OBEACHUS B OKPY>KaloIlEel Cpejie;

¢ OCYILIECTBIISATh OTOOP MCTOYHUKOB MH(pOpMalu B IHTepHETE B COOTBETCTBUU C 3aJaHHBIM MMOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE UMEIOLIUXCS 3HAHUM U MyTEM CpPaBHEHUS PA3IUYHBIX MCTOYHHUKOB BBIACISATh MHPOPMALIMIO, KOTOpas
ABJIETCS] MPOTUBOPEUMBOM WIIM MOXKET ObITh HEJOCTOBEPHO;

* ICTIOJIb30BaTh MPU BBINOJHEHUU YYEOHBIX 3aJaHUN HAy4YHO-TIONYJSPHYIO JIUTEpaTypy (U3HMUYECKOrOo COAEpIKaHUs,
CIpaBOYHbIE MarTepuaibl, pecypcbl ceTu HWHTepHeT, BlIageTh NpUEMAMH KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHONM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 MCTOYHUKOB MH(POpPMALUH
(Gu3MUecKoro coAep’KaHus, B TOM 4uCje MyOJUYHO JenaTh KpaTKUE COOOIIEHHsI O pe3yibTaTax MPOEKTOB HIIU
y4eOHBIX MCCIIEIOBAHUN, TIPU ATOM I'PAMOTHO MCMOJB30BaTh M3YUYEHHBIM MOHATUHHBIN amnmapar Kypca (hU3UKH,
COIIPOBOX/1AaTh BBICTYIUIEHUE MTPE3CHTALUEH;

e IIpH BBINIOJIHEHUN YYEOHBIX INPOEKTOB M MCCIEAOBAHUI pacnpenensaTh 00s3aHHOCTH B IPYIIIE B COOTBETCTBHM C
[IOCTaBJICHHBIMU 33aJauaMu, CIEAUTh 32 BBIIOJHEHUEM IIJlaHa JEWCTBUM, aJ€KBATHO OLIEHUBAThb COOCTBEHHBIM
BKJIaJ B JEATENbHOCTb TIPYMIbl, BBICTpAaUBaTh KOMMYHUKAaTHBHOE B3aUMOJCHCTBUE, YYHUTHIBas MHEHHE
OKpY>KaIOIHKX.

K koH1y 00ydyenus B 8 kjacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI OTPakaTh CHOPMUPOBAHHOCTh

y 00yJaronuxcs yMEHUM:

¢ HCIIOJB30BaTh MOHATHA: Macca M pa3sMeEpbl MOJEKYJ, TEIJIOBOE ABM)KEHHME AaTOMOB M MOJEKYJ, arperaTHble
COCTOSIHMSI BEIIECTBA, KPUCTAJUIMUECKHE U aMOp(HBIE Tesa, HACBHIIICHHBIH M HEHACHIIIEHHBIM Map, BIaKHOCTb
BO31lyXa, TEMIIEpaTypa, BHYTPEHHSAS D3HEPrus, TEIJIOBOW JBUIaTeNb, 3JIEMEHTAPHBIN AJIEKTPUYECKHUI 3apsn,
ANEKTPUYECKOE I0JIE, TPOBOJHUKH U TUINEKTPUKHU, IOCTOSHHBIN 3JIEKTPUYECKUIA TOK, MArHUTHOE T10JIE;

epaznuyaTh SBICHUS (TEIUIOBOE DACIIMPEHUE W CXKAaTHE, TEIUIoNeperaya, TEIIOBOE PaBHOBECUE, CMadyMBaHUE,
KalWUISIPHBIE SIBICHUS, HCIIApEHWe, KOHACHCAlMs, IUIAaBICHUE, KpUCTauIM3auus (OTBEpAECBAaHUE), KHUIICHHE,
Terionepeaayda (TeMIONPOBOJHOCTb, KOHBEKLMS, W3JIyYEHHUE), SJEKTpU3aLMs TeJ, B3aUMOJCHCTBUE 3apsjoB,
JEUCTBUS AJIEKTPUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBUE MAarHUTOB, JAEMCTBUE MarHUTHOIO MOJIs



Ha MPOBOJHUK C TOKOM, AJICKTPOMArHUTHAas WHAYKIIMS) MO OMHCAHUIO MX XapaKTePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3UUYECKOE SBIICHHUE;

e pPacro3HaBaTh MPOSBICHUE W3YUYCHHBIX (PU3UYECKUX SIBICHUM B OKPYXKAIOLIEM MHUpE, B TOM 4HCIE (HU3NYECKHUE
SIBJICHUSI B MPUPOJE: MOBEPXHOCTHOE HATSIKEHUE M KANWJUISPHBIE SIBJICHUA B MPUPOJAE, KPUCTAIBI B MIPUPOJIE,
uznyuenne CoJiHLa, 3amMep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3oBaHHWE pOCHl, TymaHa, HHeEs, CHera,
AJIEKTPUYECKHUE SIBIICHUS B aTMocdepe, dIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE Moje 3eMJH, Apeud
MOJIFOCOB, POJIb MAarHUTHOTO TOJIS JJIs )KU3HU Ha 3eMJIe, MOJAPHOE CUSIHUE, TTPU ATOM MEPEBOIUTH MPAKTUYECKYIO
3a/1a4y B y4€OHYI0, BBICIISThH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBICHU;

¢ ONUCHIBATh M3YYEHHBIE CBOMCTBA TeNl U (PU3MUYECKHUE SIBIICHUS, UCIIONB3Ys (PU3NUECKUe BETWYUHBI (TeMreparypa,
BHYTPEHHSIS SHEPIrus, KOJUYECTBO TEIUIOTHI, yAebHAS TEIUIOEMKOCTh BEIIECTBA, YJEJbHAsI TEIJIOTAa IUJIABICHUS,
ylleJIbHas TEIUIoTa NapooOpa3oBaHus, yAelbHas TEIJIOTa CrOpaHusl TOIIMBA, KOA(G(UIIMEHT MOJIE3HOTO EeUCTBUS
TEIUIOBOM MaIIWHbI, OTHOCUTEIbHAS BJIAKHOCTh BO3/lyXa, JJICKTPUUECKUM 3apsijl, CuUja TOKa, JIJIEKTPUUECKOE
HAnpsDKEHWE, COMPOTHBIIEHHWE IMIPOBOJIHMKA, Y/AEIbHOE COMPOTUBICHUE BellecTBa, padoTa M MOUIHOCTh
AIIEKTPUYECKOTO0 TOKa), MPH OINUCAHWU MPaBUIBHO TPAKTOBATH (PU3MYECKUN CMBICH HMCIOIB3YEMbBIX BEIHYUH,
0003HaYeHUsI M €IUWHUIBI (PU3NYECKUX BEJIMYUH, HAXOIUTH (HOPMYJIbI, CBSA3BIBAIOIIME NaHHYIO (U3MUECKYIO
BEJIMYUHY C APYTUMH BEIIMYMHAMU, CTPOUTDH IPAPUKU NU3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUMUHH;

e XapaKTEpPU30BaTh CBOWCTBA TeJN, (U3NUECKHE SBICHUS U TPOIECCHI, HCIOJIB3Ys] OCHOBHBIC TOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUSI BEILECTBA, MPUHIMI CYNEPIO3UIUMU TMOJEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsia, 3akoH Oma JJis yyacTka menu, 3akoH [[xoyns—JIeHua, 3aKkoH coxpaHeHUs
SHEPTUH, TIPH STOM JIaBaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MAaTEMAaTHYECKOE BHIPAKCHHE;

¢ 00BACHATH, (U3WMYECKHME TPOIEecChl U CBOWCTBA TeJlI, B TOM UHCIE W B KOHTEKCTE CHUTyalui
IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYWHHOCIEICTBEHHBIE CBA3H, CTPOUTHh OOBSICHEHHE U3 1—2
JIOTUYECKUX IIaroB C OMOpo Ha 1—2 W3ydeHHBIX CBOMCTBA (PU3UYECKUX SIBICHHM, (HU3MUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

e pemaTh pacu€THBIC 337291 B 2—3 JACUCTBUS, UCTIONB3YS 3aKOHBI i (POPMYIIBI, CBA3BIBAIONTNE (DU3UICCKUE BETUIHHDI
Ha OCHOBE aHaju3a yCJIOBHU 3aJa4d 3aIlMChIBATh KPAaTKOE YCJIOBHUE, BBISBISATh HEAOCTATOK JAHHBIX JUISI PEIICHUS



3a/1a4M, BBHIOMpATh 3aKOHBI U (POPMYIBI, HEOOXOAUMBbIE sl €€ pelIeHUs, MPOBOAUTHL PAcu€Thl U CPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUYECKOM BEIMYMHBI C U3BECTHBIMU JTaHHBIMU;

e pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIN (U3NYECKUX METOJOB, UCMOJB3Yys ONHUCAHUE
UCCJICJIOBAHHUS, BBIJEIATh MPOBEPSIEMOE MPEANOJI0KEHUE, OLECHUBATh MPABUIBHOCTh TMOPSJAKAa IPOBEACHUS
UCCJIEJIOBAHUS, JIeJIaTh BHIBO/IbI;

 IPOBOJIUTH OMBITHI 110 HAOIIOCHUIO (DU3NYECKUX SIBICHUN WU (U3UUYECKUX CBOMCTB TeN (KanmWUISIpHBIC SIBICHUS,
3aBUCHUMOCTD JIABJICHUS BO3/yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IIpoliecca OCThIBAaHUSI U HATPEBaHUS MPU
U3JIYYCHUHU OT IBETA M3JIyvaroliei (MOTJIONaroIei) MOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOABLI OT TeMIIepaTyphl
KUJKOCTH U TIUIONIAAM €€ TOBEPXHOCTH, OJJICKTPU3AIMS Tel W B3aUMOJICUCTBUE DIICKTPUUYECKUX 3apsifioB,
B3aUMOJICHCTBHE TMOCTOSHHBIX MAarHUTOB, BU3YyaJW3allsi MarHUTHBIX TOJICH MOCTOSHHBIX MarHUTOB, JIEUCTBUS
MarHuTHOTO TIOJISI Ha TIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUTATENSI TTIOCTOSTHHOTO
TOKa): (hOPMYJIMPOBATh MPOBEPSIEMbIE TIPEATIONOKEHUS, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO0 000pYI0BaHUS,
OIMCHIBATH XOJI OMBITA U (HOPMYITUPOBATH BHIBO/IBI,

* BBITIOJIHSITh TIPSIMBIE M3MEPEHUS] TEMIEPaTyphbl, OTHOCUTEIbHON BIAXXHOCTH BO3/AyXa, CHJIbl TOKA, HANPSHKEHHS C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEIUYMH, CPABHUBATH PE3YJIbTATHl U3MEPEHU I
¢ y4€TOM 3aJ]aHHOI a0COJIFOTHON MOTPEIIHOCTH;

* IPOBOJIUTHh HWCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKOW BETUYMHBI OT APYTOW C HMCIOJIH30BAHHUEM MPSIMBIX
U3MEpEeHU (3aBUCUMOCTh COIMPOTUBICHUS TMPOBOJHMKA OT €ro JJIMHBI, TUIONIAJU TONEPEYHOTO CEYCHHUS U
yIIETLHOTO CONMPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CHIIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HANPSIKEHUS Ha
IPOBOJIHUKE, WCCIEIOBAHHUE IMOCIEI0BATEIBHOIO U MAPAJIEIBHOTO COEAUHEHUW MPOBOJHUKOB): IUIAHUPOBATH
UCCJIeIOBaHNEe, COOMpPATh YCTAaHOBKY M BBITIOJNHATH M3MEPEHUs, CleAysd MPEeIIOoKeHHOMY IUIaHy, (UKCUPOBATH
pEe3yNbTaThl TIOJYYEHHOW 3aBUCHUMOCTA B BHUAE TaOMUI] W TpauKOB, JeNaTh BBIBOJALI IO pe3yjbTaTam
UCCIIEIOBAHNUS;

 IPOBOJIUTh KOCBEHHBIC M3MEpPEHUs (PU3NYECKUX BeNUYWH (yaenabHas TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBIICHHE
NpPOBOAHMKA, paboTa W  MOIIHOCTh  AJIGKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEpPEHHUs, CcoOupaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CJIEAYs MPEIJI0KEHHON HHCTPYKIUHU, U BBIYUCIATh 3HAUCHUE BEITNYNHBI;

e COOJIIO/IaTh MpaBUiia TEXHUKU 0€30MacHOCTH P paboTe ¢ 1a00paTOpHBIM 000PY/10 BAHUEM;



 XapaKTEPU30BaTh MPUHLUIIBI AEHUCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB C ONOPOI HA UX OMHCAHMS
(B TOM yucCle: cUCTEMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIEPMETP, BOJIBTMETP, CUETUHK
AIIEKTPUYECKOW HHEPIUH, 3IIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTelIbHbIE 3JIEKTPONPHOOPHl (TpPUMEpHI),
AIIEKTPUUECKHUE MPEAOXPAHUTENH, dJIEKTPOMArHUT, 3JIEKTPOABUTATENb MOCTOSHHOTIO TOKA), UCHOJb3Yys 3HAHHS O
CBOMCTBaxX (pU3NYECKUX SBJICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

e pacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPONCTBA M H3MEpUTEIbHbIE NPUOOPHI MO CXeMaM M CXEMaTHYHBIM
pUCyHKaM (KMJIKOCTHBIH TEpPMOMETpP, TEPMOC, ICUXPOMETpP, TMTPOMETp, ABUTATENIb BHYTPEHHEIO CropaHus,
AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbl BJEKTPUUECKUX ILIEeMed C MOoCIeqoBaTeNIbHBIM U MapajiieIbHbIM
COEIMHEHHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHUS HJIIEMEHTOB AJIEKTPUUECKHUX LIETICH;

e IPUBOAUTH MIPUMEPHI (HAXOIUTh UH(POPMALIKIO O MPUMEPaX) MPAKTHUECKOTO UCIOJIb30BaHUS (PU3NUECKUX 3HAHUN B
MOBCEIHEBHOM JKM3HM 1Jisi obOecrieueHuss Oe30MacHOCTH Mpu OOpalieHuH C MNpuOopaMud U TEXHUYECKUMHU
YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbsI U COOIIOACHHUS HOPM HKOJIOTMYECKOTO MOBEICHHS B OKPYXAIOLIEH cpelie;

* OCYILIECTBIISATh MOUCK MHGOpManuu (U3HYECKOro colepkaHus B VMHTepHeTe, HAa OCHOBE UMEIOIIUXCS 3HAHUU U
NyTéM CpaBHEHHUS JOMOJIHUTEIBHBIX UCTOYHUKOB BBIIEISATH WHGOPMAIUIO, KOTOpPas SIBISIETCS MPOTUBOPEUYMBON
WJIH MOXET ObITh HEOCTOBEPHO;

* ICTIOJIK30BaTh MPU BBIMIOJHEHUN YYEOHBIX 3aJaHUN HAy4YHO-TIOMYJSPHYIO JIUTEpaTypy (U3HMYECKOTO COACpIKAHUS,
CIIpaBOYHBIE MaTepuaibl, pecypchl ceTu VHTepHeT, BIageTh NpuéMaMH KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAITUU U3 OJTHOW 3HAKOBOM CHCTEMBI B APYTYIO;

eCO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M KPAaTKHWE YCTHBIE COOOIIEeHHs, 00001as uHOOPMAIUIO W3 HECKOIBKUX
MUCTOYHUKOB (DM3HUECKOTO COJIEPKaHMs, B TOM YHCIIEC MyOJMYHO MPEACTABIATH PE3yabTaThl MPOEKTHOW WIIU
VCCIIEIOBATENBCKOM JIESITEIRHOCTH, IPU 3TOM I'PAMOTHO MCIIOJIb30BaTh M3YUYEHHBIM MOHATUMHBIN amnmapaTr Kypca
(Gu3MKH, COMPOBOXKAATH BHICTYIUICHHUE MTPE3ECHTALINEH;

eIIPH BBIMIOJIHEHUU Y4YEOHBIX IMPOEKTOB M HCCIEIOBAHUN (PU3MUECKUX IPOILECCOB pPACIpPEAEATh OOS3aHHOCTH B
IpyIIe B COOTBETCTBUM C I[IOCTaBJICHHBIMM 3aJa4aMu, CJIEJUThb 32 BBINOJHEHUEM IIJIaHA JIEUCTBUU H
KOPPEKTUPOBAaTh €ro, aJeKBATHO OLIEHUBAaTh COOCTBEHHBIN BKJIAaJ B JAESITEIbHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHUKaTUBHOE B3aUMOJECHCTBHE, MPOSBIISISI TOTOBHOCTh pa3peliaTb KOH(IUKTHI.



K koniy 00y4yeHus B 9 Kjacce npeIMETHbIE PE3YJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTD
y 00y4aroImuXxcss yMEHU:

* ICNOJIb30BaTh MOHATHS: CUCTEMA OTCUETa, MaTepuajibHas TOYKa, TPAEKTOPHUS, OTHOCUTEIbHOCTh MEXaHUYECKOTO
IBUXKEHUS, AedopManus (yrnpyras, MJacTUYECKas), TPEHUE, HEHTPOCTPEMUTEIbHOE YCKOPEHUE, HEBECOMOCTh U
HEeperpy3kH, LEHTP TKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TKECTH TBEPAOrO Tejla, pPaBHOBECHE,
MEXaHMYeCKHe KoJjieOaHusi M BOJHBI, 3BYK, MH(QPa3ByK U YIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJHBI, IIKaia
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTb, CIIEKTPhl UCIYCKaHUS U MOTJIOUIEHUs, anbda,
0eTa- 1 raMMa-u3Iy4eHus, U30TOMbI, epHAs IHEPreTHKA;

epaznuyaTh SBJICHUS (paBHOMEpPHOE M HEPABHOMEpPHOE MPSAMOJUHEHHOE JBH)KEHHE, PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE JIBUYKEHHUE, CBOOOIHOE MaJIeHUE Tell, pPABHOMEPHOE JBUKEHHUE 1O OKPYKHOCTHU, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE JABW)XEHHUE, KOJIeOATEIbHOE JBIIKEHHUE (3aTyXalolllue U BBIHYXICHHBIC KOJieOaHUs), pE30HAHC,
BOJIHOBOE JIBUYKEHHUE, OTPAKEHUE 3BYKa, MPAMOIMHENHOE PacIpOCTPAHEHUE, OTPAXKEHUE U MPEIOMIIEHUE CBETA,
IIOJTHOE€ BHYTPEHHEE OTPAKEHUE CBETA, pa3jioXKeHHe Oel0ro CBETa B CIEKTP U CII0KEHHE CHEKTPAJIbHBIX I[BETOB,
JUCIIEpCUsl CBETa, €CTECTBEHHas paJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMUYATOro CIEKTpa H3JIy4yeHUs) IO
OIMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBJICHUE;

e PacIO3HABATh NPOSIBICHUE H3YyUEHHBIX (PU3MUECKUX SIBJICHHM B OKpYXKaloIleM MUpe (B TOM 4Hucie (U3NYECKHE
SBJICHUS B IPUPOJIE: IPUIIMBBI U OTIIUBBI, IBUKeHHUE T1aHeT CONHEUHON CUCTEMBI, PEaKTUBHOE JIBUKEHHUE JKUBBIX
OpPraHHU3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMHU, 3€MJIETPSICEHHUE, CEHCMUUECKHUE BOJIHBI, I[yHaMH, 3X0, LIBETA TEJ,
ONTUYECKHUE SBJICHUS B MPUPOJAE, OMOIOrMUECKOe NEHCTBHE BUIUMOTO, YIbTPa(pHOIETOBOTO U PEHTIE€HOBCKOI'O
U3JTy4YeHHUH, €CTeCTBEHHBIH pPaJHOAKTUBHBIN (DOH, KOCMHUYECKUE JIyYH, PaJUOAKTHUBHOE H3IIy4YE€HUE MPHUPOIHBIX
MUHEPAJIOB, JEHCTBUE PAAMOAKTUBHBIX U3JIyY€HU HAa OpraHU3M 4Y€JI0BEKa), IPU 3TOM NEPEBOIUTD MPAKTHYECKY IO
3aja4y B y4eOHYIO, BBIIEISATH CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKH) (PU3MUECKUX SIBICHUIA;

¢ OIIICHIBATh M3YYCHHBbIE CBOWCTBA TeJ W (DU3MUECKUE SIBJICHUS, MCIONB3yd (PU3MUECKHE BEIUYMHBI (CPEenHss U
MI'HOBEHHAsI CKOPOCTb T€Jia IPU HEPAaBHOMEPHOM JBUKEHUH, YCKOPEHUE, TEPEMELIEHUE, Ty Th, YIIIOBask CKOPOCTH,
CWJIa TPEHHMs, CWJIA YNPYTOCTH, CHUJA TSKECTH, YCKOPEHHE CBOOOJHOIO MAaJ€HHs, BEC Tela, WMIIYJbC TeEla,
UMIYJIbC CHUJIBI, MEXaHW4yeckas pabdoTa W MOIIHOCTb, MOTCHIMAlbHAs OJHEPrus Teda, MOJHATOTO HaJ
MOBEPXHOCTBIO 3€MJIM, IIOTEHIUAJIbHAS DSHEPIrHsl CXKATOW NPYXKUHBL, KUHETHYECKAsl JHEPrus, IMOJHas



MEXaHUYeCKasi SHePTHsl, IEPUO]] U YaCTOTa KOJIeOaHWH, JUTMHA BOJIHBI, TPOMKOCTh 3BYyKa U BBICOTA TOHA, CKOPOCTh
CBETa, TOKa3aTejdh TPEIOMIICHHS CpEIbl), TPH ONMUCAHWW TPABWIBHO TPAKTOBATh (U3MUECKHH CMBICTT
UCIIOJIb3YEeMBIX BEJIMYWH, 0003HAYCHUS W CAMHMIBI (PU3MYCCKUX BEIWYUH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIIHEC
JAaHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTMMU BEJIUYMHAMH, CTPOUTH TpauKd W3yYCHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIUYUH,

e XapaKTEPHU30BaTh CBOMCTBA TeJ, (PM3NUYCCKUE SBIICHUS U MPOIECCHI, UCTIONB3Ys 3aKOH COXPAaHEHUS SHEPTHH, 3aKOH
BCEMHUPHOTO TATOTCHWSI, IPUHITUI CYTEPIIO3UIIMKA CHUJI, IPUHIIMIT OTHOCUTENbHOCTH | amunesi, 3akoHbsl HproTOHA,
3aKOH COXPaHEHUS HMMITYJbCa, 3aKOHBI OTPAXKCHHUS M TPEIOMJICHHUS CBETA, 3aKOHBI COXPAHCHHUS 3apsOBOTO U
MacCOBOTO YHCEJI TIPH SJICPHBIX PEAKIUSAX, TIPU STOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aIKMCHIBATH €TO
MaTEMaTUYECKOE BBIPAKCHUE;

¢ O0BACHATH (HU3WUYECKHME TPOIECChl W CBOWCTBA TEJI, B TOM UYHCIC W B KOHTEKCTE CHUTyarui
NIPAKTUKOOPUECHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUIMHHO-CIICACTBEHHBIC CBS3HU, CTPOUTh 00BsICHEHUE U3 2—3
JIOTHYECKUX IIaroB ¢ OMopoil Ha 2-3 W3y4eHHBIX CBOWCTBA (M3MUYECKUX SBICHHUN, (PU3NICCKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

epemaTh pacu€THBIC 3a7aud (ONMMpAroIIHecs Ha CUCTEMY W3 2—3 ypaBHEHHWH), MCHONB3YS 3aKOHBI U (HOPMYIIHI,
CBsI3BIBAIONINE (DM3MUECKHE BEIUYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHS 3a7add 3aliChIBaTh KpPaTKOE YCIOBHE,
BBISIBIIATh HEJIOCTAOIINE MM U30BITOYHBIC JaHHBIE, BRHIOUPATh 3aKOHBI ¥ (POPMYIIbI, HEOOXOAUMBIC IS PEIICHHUS,
IPOBOJIUTH PACUYETHI U OLIEHUBAThH PEaTMCTHYHOCTD MOJMYUYEHHOTO 3HAUYCHUST (PU3HUYECKON BEIINIMHBI;

e PacTiO3HABATh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTh TPU TOMOIIH (DU3MYECKUX METOIOB, HCIOJIB3Yysl ONMHCAHHEC
UCCJICIOBAHUSA, BBIIEIATH TPOBEPSEMOE TMPEATOIOKEeHNEe, OICHUBATh MPABWILHOCTh TOPSAKA IPOBEICHUS
UCCJIEIOBAHNS, JIENaTh BHIBOBI, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOIEHUN U OTIHITOB;

 IPOBOJIUTH OMNBITHl MO HAOMIOMECHUIO (PU3MUECKUX SIBICHUNA WM (U3HYECKUX CBOWMCTB TeN (M3y4EHHE BTOPOTO
3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS SHEPTUH, 3aBHCHUMOCTH MEpHOJa KoJieOaHWW MPYKUHHOTO MasTHUKA OT
MacChl Tpy3a W XKECTKOCTU TPYXKUHBI U HE3aBUCUMOCTH OT aMIUIUTYJbl MaJIbIX KoJieOaHWH, MPSAMOJIMHEHHOE
pactpocTpaHeHHE CBETa, pa3joKeHue Oejoro CBeTa B CIEKTP, M3yYeHHWE CBOWCTB HM300paXKEHUS B TUIOCKOM
3epKalie U CBOWCTB M300pakeHHs TpeaMeTa B coOWparomeld JUH3e, HaOIIOJCHUE CIUIONIHBIX M JIMHEWYaThIX



CIIEKTPOB M3JTYyUCHHUS): CAMOCTOSITEIIBHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO HaOOpa 000pyI0BaHUS, OTIMCHIBATH
XOJI OTIBITA U €TO PE3yJIbTaThl, POPMYIUPOBATH BHIBOJIHI;

¢ IPOBOJIUTH MPU HEOOXOIUMOCTH CEPUIO TPSIMBIX U3MEPCHUM, ONIPEACIISs CpeIHee 3HAUCHUE U3MEPSAEMON BeTUINHBI
(poxycHoe paccTosiHME coOuparomieil JIMH3bI), 00OCHOBBIBATH BHIOOpP crocoOa U3MEpeHHus (M3MEPUTEIHHOTO
npudopa);

¢ IPOBOJIUTH HCCIICIOBAaHUE 3aBHCHMOCTCH (PU3NYECKUX BEJIUYMH C WCIOJIB30BAHMEM TNPSIMBIX HW3MEpPEHUN
(3aBUCUMOCTB TyTH OT BPEMEHU NIPH PAaBHOYCKOPEHHOM JBMKEHUHN 0€3 HaYaIbHOW CKOPOCTH, MIEPHO/Ia KOJICOaHH
MaTEMaTUYECKOTO MAasTHUKA OT JITMHBI HUTH, 3aBUCUMOCTH yTIjla OTPKCHHs CBETa OT YIJIa TaJCHHS U yIja
npejoMJIeHUsI OT yIyia TajeHus): IUIaHUPOBaTh HCCIEAOBAHUE, CaMOCTOSTEIBHO COOMpaTh YCTaHOBKY,
(GUKCHpPOBATH PE3YJIBTATHI MOJYYCHHOW 3aBUCUMOCTH (DH3UYCCKUX BEIMYHMH B BUJC TAOJIMIl U rpaduKOB, JIeiaTh
BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICIOBAHUS;

¢ IPOBOJINTh KOCBEHHBIC HW3MEPCHUS (U3UYECCKUX BEIMYMH (CPEOHSAS CKOPOCTh M YCKOPEHHE Tejda IIpHu
PaBHOYCKOPEHHOM JIBM)KEHHUH, YCKOPEHHE CBOOOJHOIO MaJeHHs, KECTKOCTh MPYKUHBI, KOIPPUIIMEHT TpeHUs
CKOJIbKEHHMsI, MEXaHW4yeckas padoTa M MOIIHOCTh, YacTOTa M TEpHOJ] KoJeOaHWil MaTeMaTH4YecKoro M
NPYKUHHOTO MAasiITHUKOB, OINTHYECKas CUja CcoOUparouiedl JIMH3bI, PaJuO0aKTUBHBIA (OH): IJIAHUPOBATH
U3MEpEHHUs, COOMpaTh SKCHEPUMEHTAJIbHYIO YCTAaHOBKY U BBINOJHATh H3MEPEHUs, CIeays MpeaioKeHHON
WHCTPYKIIMH, BBIYUCISITH 3HAUCHHE BEJIMYMHBI M AHAJIM3UPOBATH IMOJYYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOM
MIOrPEMIHOCTH U3MEPEHHH;

 COOJTIO/IaTh MpaBUiIa TEXHUKHU 0€30MacHOCTH IIPH paboTe ¢ 1a00paTOpHBIM 000PYIOBAHUEM;

e pa3nUYaTh OCHOBHBIE MPU3HAKN U3YYCHHBIX (PM3MUECKUX MOJIENICH: MaTepruaabHasi TOYKa, aOCOIIOTHO TBEPIOE TEIO,
TOUYCYHBIM UCTOYHHUK CBETA, Jy4, TOHKAS JINH3a, TNIAHETapHasi MOJIeNb aTOMa, HYKJIOHHAs! MOJIeNTb aTOMHOTO SIpa;

e XapaKTEPU30BaTh MPUHIUIIBI ACHCTBUS U3yUYCHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOUCTB C OMOPON HA X OMUCAHUS
(B TOM 4YHCIE: CIHIAOMETpP, NaTYUKU TOJOKEHHUS, PACCTOSHUS U YCKOPEHUs, pakeTa, dXOJO0T, OYKH, MEePUCKOII,
doToamnmapar, ONTUYECKHE CBETOBOJBI, CIHEKTPOCKOM, IO3UMETpP, Kamepa BuibcoHa), MCHONB3ys 3HAHUA O
CBOMCTBax (U3NUYECKUX SBICHUN U HEOOXOAUMBbIC (PU3NYECKHE 3aKOHOMEPHOCTH;



* CIMOJIb30BATh CXEMbl M CXEMAaTUYHbIE PUCYHKU M3YYEHHBIX TEXHUUYECKUX YCTPOUCTB, U3MEPUTEIBHBIX TPUOOPOB U
TEXHOJOTUYECKUX IMPOLIECCOB MPH PEIICHUH y4€OHO-TPAKTUUYECKUX 3a/1ad, ONTUYECKUE CXEMBI JUIsl MOCTPOEHUS
n300pakeHUH B IJIOCKOM 3€pKajie U coOMparolel JTuH3E;

e IPUBOAUTH MPUMEPHI (HAXOAUTh UHPOPMALIUIO O IPUMEPAX) MPAKTUUECKOTO UCTIOIb30BaHUs (PU3UUECKUX 3HAHUH B
NOBCEJIHEBHOM JKMU3HM 1Jisi oOecreueHus Oe30MacHOCTH MNpu OOpalmeHud ¢ NpudopaMud U TEXHUYECKHUMHU
YCTPOICTBAMU, COXPAHEHUS 3/I0POBbsI U COOIIOACHUS HOPM HKOJIOTMYECKOT0 MOBEICHUS B OKPYXAIOLIEH cpelie;

¢ OCYILIECTBIISATh TMOMCK HHGpOpMaluu ¢Gu3nueckoro cojaepxkanuss B HHTepHETe, CaMOCTOSTENbHO (GOpMYIUpPYs
MOMCKOBBIM 3aMpoc, HAXOJIWUTh IYTH ONPENEICHUS JOCTOBEPHOCTH TMOJYyYEHHON HWHGOpPMAIMM Ha OCHOBE
UMEIOILIMXCS 3HAHUN U JOTIOTHUTENIbHBIX HCTOYHUKOB;

* ICTIOJIK30BATh MPU BBIMIOJHEHUU YYEOHBIX 3aJaHUN HAayYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3HMUYECKOrO COACpIKAHUS,
CIpaBOYHbIE MarTepuaibl, pecypchl ceTu HWHTepHeT, BlIageTh NpuéMaMH KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC MHCbMEHHBIE M YCTHBIE COOOILEHUSI HA OCHOBE MH(OPMALMU U3 HECKOJIBKMX MCTOYHHKOB
(u3nyeckoro conaep)kaHus, MYOIMYHO TMPEACTABIATh pE3yJIbTaThl MPOEKTHOM WM MCCIEA0BATEIbCKON
JESITeIbHOCTH, HPU 3TOM TI'PaMOTHO HCIOJb30BaTh H3YUEHHBIM MMOHATHIHBINA amnmapaT H3y4aeMoro pasjena
(U3UKH U CONPOBOXKAATH BBICTYIUIEHHUE NTPE3EHTALEN ¢ yUETOM 0COOEHHOCTEN ayJUTOPUH CBEPCTHUKOB.

OcHoOBHOe cojlepkaHue Y4eOHOr0 Kypca
7 KJIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.
®dusuka — HayKa o npupoze. AsneHus npupoasl. PU3nUecKue ABICHUS: MEXAHUYECKUE, TEIUIOBBIE, JJIEKTPUUYECKUE,

MAarHWTHBIE, CBETOBBIE, 3BYKOBBIC.

dusndeckue BeIWYWHBL. M3Mmepenune ¢usmueckux BeauuuH. Dusznueckue mpuOopbl. [lorpemHocTs H3MEpeHHIA.
MexayHapo/iHasi CUCTEMA €IUHMUII.

Kak ¢wu3uka u jApyrue ecTeCTBEHHbIE HAyKU H3Y4alT MNpuUpoay. EcTecTBEHHOHAy4YHBIM METOA TTO3HAHUSA:
HaOJII0/ICHHE, ITOCTAaHOBKAa HAyYHOI'O BOIPOCA, BBIABIIKCHHE THUITOTE3, SKCICPHUMEHT IO MPOBEPKE THIOTE3, 0OBSICHEHUE
Habroaemoro sBiaeHns. Onucanne GU3NIECKUX SBJICHHHA C TTOMOIIBIO MOCIICH.



Jemoncmpayuu.

1. MexaHuueckue, TEII0OBbIE, JICKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusznyeckue TpuOOPHI U MpoLIeaypa NPSIMBIX U3MEPEHUM aHATOTOBBIM U ITU(PPOBBIM MPUOOPOM.
Jlabopamopnuie padomut u onvimot.

OrnpeneneHue 1EHbl JeIeHUs MKl U3MEPUTEIILHOTO prbdopa.

N3mepenue paccTosHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPOTO TENA.

OrnpeneneHue pa3MepoB MaJIbIX TEl.

N3mepenue Temnepatypsl Mpy MOMOIIHU KUJIKOCTHOTO TEPMOMETPA U TaTUUKA TEMIIEPATYPHI.
[IpoBenenue uccneaoBaHus MO MPOBEPKE TUIOTE3bI: JAITBHOCTH MOJIETA IMIApUKA, MYIIIEHHOTO TOPU30HTAIBHO, TEM
OoJibiiie, yeM OOJIbIIIE BBICOTA ITyCKA.

S A o

Pasnen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOEHMH BelleCTBA.

CtpoeHue BellecTBa: aTOMbI U MOJIEKYJIbI, KX pa3Mepbl. OMNbIThI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTRA.

JIBrokeHue yacTtull BemiectBa. CBA3b CKOPOCTH JBHKEHMS YacTHUI[ C TeMIepaTypoil. BpoyHOBCkoe IBUKEHUE,
muddy3us. BzanmoneicTBre YaCcTUIl BEIIECTBA: MPUTKEHNE U OTTATKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH U TBEPABIX (KpUCTAJUIMYECKUX) Tel. B3auMocBs3b
MEXy CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHHUSX U UX aTOMHOMOJICKYJISIPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaOmronenrne 6poyHOBCKOTO JIBHKEHUS.

2. Habmonenue nuddysun.

3. HaOmronenue siBieHUM, 00BSICHSIIOMMUXCS MPUTSHKCHUEM WM OTTATKWBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie padbomot u onvimol.

1. OmeHka TruaMeTpa aToMa METOJIOM PsJIOB (C UCITOIb30BaHUEM (poTorpaduii).

2. OmbITHI IO HAOIOJACHUIO TEIUIOBOTO PACITUPEHUS Ta30B.

3. OnbITHI 1T0 OOHAPYKEHHUIO ACHCTBHS CHUJI MOJICKYJISIPHOTO TPHUTSHKCHUS.

Pa3nen 3. /IBu:keHMe M B3aUMOAeiicTBHE TeJl.



Mexannyeckoe nBUxkeHHE. PaBHOMEpHOE M HepaBHOMEpHOe nBHkeHHE. CkopocTh. CpenHsisi CKOPOCTh NpHU
HEPAaBHOMEPHOM JBUKEHUU. PacU€T IyTH U BpEMEHU JIBUKCHUS.

SBneHue UHEPIMU. 3aKOH UHEPIMU. B3anMoneicTBue Tel Kak MpuYrMHa U3MEHEHU CKOPOCTHU IBUKEHUS Tell. Macca
KaKk Mepa uHepTHocTH Tena. IlnotHocTh BemectBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €AUHUIE 00BEMa
BEIIECTBRA.

Cuna kak xapakTepucThka B3auMojeucTBHs Ten. Cuiia ynpyroctud M 3akoH l'yka. M3aMepeHue cuiibl ¢ MOMONIBIO
IMHaMoMeTpa. SIBieHue TAroreHus M cwia Tsokecth. Cunna TsSKeCTHM Ha Jpyrux IiaHerax. Bec Ttena. HeBecoMocTs.

CiiokeHue Cuil, HalpaBJICHHBIX MO OJHOW npsiMoi. PaBHoaelcTBytomas cuil. Cuiia TpeHusi. TpeHne CKOJIbKEHUS U TPEHUE
nokos. TpeHue B Ipupojie U TEXHUKE.
Jemoncmpayuu.

1
2
3
4.
5
6

Habaronenne MeXaHHYECKOT0 JBHMIKEHHUS TEa.

N3mepenmne ckopocTy MPSIMOJIMHENHOTO ABUKCHUS.
HaGmronenue siBeHust HTHEPITUH.

Ha6monenne n3MeHeHus: CKOpOCTH MPH B3aUMOJICCTBUH TeJ.
CpaBHeHME MacC 10 B3aUMOJICHCTBUIO TEJI.

Ciio)keHue CUJl, HalpaBJICHHBIX MO OJHON MPSIMOM.

Jlabopamopnuie padbomot u onvimot.

1.

LA

OrnpeneneHne CKOPOCTH PaBHOMEPHOTO JABIKCHHS (IIapUKa B )KUIAKOCTH, MOJICITH JIEKTPUUECKOTO aBTOMOOUIIS |
Tak jgajiee).

OrnpeneneHue cpeiHEN CKOPOCTH CKOJIBXKEHUS OpyCcKa WIIM IIapuKa 10 HAaKJIOHHOM IJIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPIOTO TEA.

OMBITHI, TEMOHCTPUPYIONINE 3aBUCHMOCTh PacTsKeHUs (JeopMamum) Mpy>KUHbBI OT MPHIIOKEHHON CHJIBI.
OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTb CHJIBI TPEHHS CKOJBXKEHHMS OT Beca Tella W XapakTepa
CONPUKACAIOIIUXCS TTOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEpaABIX TeJl, dKUAKOCTEH U ra3oB.
JaBnenue. CriocoObl YMEHBIIIEHUS W YyBEIWYEHUs AaBieHHs. [laBineHue rasza. 3aBUCHMOCTH JaBJICHHS Taza OT
00bEMa, Temmiepatypsl. Ilepenayda naBiaeHus TBEPABIMH TEIaMU, KUIAKOCTIMU U ra3aMu. 3akoH [lackans. [lneBMaTuueckue



MallluHbl. 3aBUCHUMOCTh JABJICHMSI KUJIKOCTH OT TiIyOuHbl. ['mapoctratnueckuit mapanokc. CooOmiaromuecs: COCYAb.
I'mapaBnuueckre MEXaHU3MBL.

Atmocdepa 3eminn u atmocdepHoe napineHue. [IpuumHBI CylmecTBOBaHMS BO3AYIMIHON 000504ku 3emiu. OnbIT
Toppuuemnu. 3mepenue atmochepHOTo AaBiICHUS. 3aBUCUMOCTh aTMOC(EPHOrO MaBJIICHUS OT BBICOTHI HaJ YPOBHEM
Mops. [Ipubops! it u3MepeHus: aTMOC(hHEepHOTo JIaBJICHHUS.

JleficTBHE KMIKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Teso. BelTamkuBaromas (apxuMenoBa) cuiia. 3akoH ApXumena.

[IimaBanue ten. Bo3ayxoruiaBaHue.
Jemoncmpayuu.

© N ok wN e

3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaua naBiaeHUs KUAKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

I'mppaBinueckuii npecc.

[IposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHHUS.

3aBUCHMOCTb BBITAIKMBAIOLIEH CUIIBI OT 00BbEMA MOTPYKEHHON YaCTH TeJla U TNIOTHOCTH YKUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOLICH CUIIBI BECY BBITECHEHHON KUIAKOCTH.

VYcnoBue maBaHUs TeIl: IUIABaHUE WIM IOTPY)KEHUE Tell B 3aBUCHMOCTH OT COOTHOILIEHHMs IIJIOTHOCTER Tena W
KUJKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.
2
3.
4

5.

HccnenoBanre 3aBUCHMOCTH Beca Tejla B BOJIe OT 00bEMa MOTPYKEHHOM B )KUJIKOCTh YaCTH TeJa.

Ornpenenenue BhITAIKUBAIOINICH CUIIbI, NEUCTBYIOMIEH HA TEJI0, MOTPYKEHHOE B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOIIEW CUIIBL, IEMCTBYIOIIEN HA TEJIO B )KUIAKOCTH, OT MacChl TEJIA.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCThH BBITAJIKMBAIONICH CHJIbI, JEUCTBYIOIIEH Ha TEIO B >KUAKOCTH, OT
00BEMa MOTPYKEHHOHN B KUAKOCTh YACTU T€JIa M OT TUIOTHOCTH >KUIKOCTH.

KonctpyupoBanne apeoMerpa Wiv KOHCTPYUPOBAHUE JIOJKHU U ONIPEACICHHUE €€ IPy30ITOABEMHOCTH.

Paznen 5. PaGora u MoliHOCTh. JDHepPrus.
Mexanunueckasi pabota. MOIIHOCTb.



[IpocThie MeXaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio paBHOBecusi pbiyara. [IpumeHeHue mpaBuia
paBHOBecHs phluara K 0510Ky. «3010Toe npasmwio» mexanuku. KIIJ[ mpocTeix Mexanu3moB. [IpocTbie MeXaHU3MBI B OBITY U
TEXHHUKE.

Mexanunyeckass sHeprus. KuHetmueckas W moTeHIManbHas sHeprud. lIpeBpalieHue oAHOTO BHAAa MEXAaHUYECKOU
SHEPryU B APYror. 3aKOH COXPAHEHHUSI SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padomot u onvimot.

1. Ompenenenue pabOThI CUIIbI TPEHUS MIPU PABHOMEPHOM JIBM)KEHUH TeJla O TOPU30HTAIBHON TOBEPXHOCTH.

2. Hccnenosanue ycia0BHUM paBHOBECHUs pblyara.

3. Usmepenne KIIJ] HaKITOHHOW NJIOCKOCTH.

4. M3ydeHune 3aK0HA COXpPaHEHHSI MEXAaHUYECKOM SHEPIUHU.
8 KIIACC

Pa3gea 6. TenioBble ABJICHHUS.

OCHOBHBIE TOJOKEHHUS MOJICKYJISIPHO-KMHETUUECKOW TEOpUM CTPOEHHUsI BellecTBa. Macca M pasMepbl aTOMOB M
MoJIeKyJl. OTBIThI, MOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHOKHMHETUYECKON TEOPHH.

Mogenu TBEPIOTO, MXUIKOTO M Ta3000pa3HOrO COCTOSHUN BemiecTBa. Kpucrammmdyeckue W amMopdHBIE Tena.
OOBsICHEHHE CBOWCTB Ta30B, KUIKOCTEH M TBEPABIX TEI HAa OCHOBE IMOJOXCHUN MOJEKYJSIPHO-KHUHETHYECKOW TCOPHH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsA3b TeMIlepaTypbl CO CKOPOCThIO TEIJIOBOTO JIBMXKEHUSI YacTULl. BHyTpeHHsisi sHeprus. CrocoObl
M3MEHEHHSI BHYTPEHHEW 3HEpruu: Terulonepesadya M coBepileHrue paboThl. Buasl Temmonepenayu: TEIIOMPOBOIHOCTS,
KOHBEKLHUS, U3JIyUYCHHUE.

KomnuecTBo TemioTel. YaenbpHas TEIIOEMKOCTh BeIIecTBA. 1emIOOOMEH W TEIUIOBOE paBHOBECHE. YPaBHEHHE
TerjaoBoro OanaHca. IlnaBiaeHue u OTBepAEBaHHE KPUCTANIMUYECKUMX BEUIECTB. YIENbHAs TEIUIOTa IJIaBJICHUS.

[TapooOpazoBanne wu xoHaeHcamus. HMcmapenune. Kumenwe. VYnenpHash TemioTa mmapooOpa3oBaHUs. 3aBHCHUMOCTH
TEMIIEPATYPhl KUTICHUSI OT aTMOC(HEPHOTO TaBJICHHUS.



BnaxuocTs Bo3nyxa.

OHeprus TOIUIMBA. Y I€JIbHAS TEIIOTA CTOPaHUSI.

[Ipunmuner pabotsl TeroBbix aABurareneid KIIJ[ TtemmoBoro pgsuratensa. TemsoBbie
OKPYKAIOIIEN CPEBI.

3aKOH COXpaHEHMS U MPEBPALEHUS SJHEPTUH B TEIUIOBBIX IIPOLIECCAX.

Jlemoncmpayuu.

L 0 N Dk W E
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HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGuroieHre sIBICHUI cCMauMBaHKS M KalTUJUISIPHBIX SIBIICHUIA.

Habmoenme TenaoBoro pacumpeHus Tel.

M3meHeHue 1aBlieHUs ra3a Mpyu U3MEHCHHH 00bEMa U HarpEBaHUU WJIU OXJIAXKICHUU.
[TpaBuia u3MepeHUs: TEMIIECPATYPHI.

Buner Terutonepenayn.

OxJakIeHue TPy COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHnn paboThl BHEITHUMH CHITAMH.

. CpaBHEHHE TEIUTOEMKOCTEH Pa3IMYHBIX BEIICCTB.

. HaOmronenue kuneHus.

. HaGnrofeHre mocTossHCTBA TEMITepaTyphl IPH IJIaBICHUH.
13.

Moienn TEIUIOBBIX ABUTATEIEH.

Jlabopamopnuie pabomot u onvimot.
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OnbITHI IO OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYISIPHOTO MPUTSIKEHUS.

OMnbITHI O BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIU caxapa.

OnbITH IO HAOJTIOJICHUIO TETIJIOBOTO PACIIUPEHHS Ta30B, JKUJIKOCTEH U TBEPBIX TEI.
Omnpenenenue gaBiIeHUS BO3AyXa B Oa/NIOHE IIMPHUIIA.

ABUTATCIIM W 3alluTa

OnbIThL, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh JaBJICHHS BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WU OXJIAXKICHUS.
[IpoBepka THMOTE3bl JUHEWHOW 3aBUCUMOCTU MJIMHBI CTOJOMKA XKUAKOCTH B TEPMOMETPUYECKON TpyOKe OT

TEMIIEPATYPBI.



7. HaOmroneHue n3MeHeHusl BHYTPEHHEH SHEPruu Teja B pe3yibTaTe TEIIonepeaadud U padoThl BHEITHUX CHUII.

8. HccnenoBanue sBieHUS TEIJI000OMEHA MPU CMENTMBAHUY XOJOHOU U TOPSIYEH BOJIBL.

9. OmnpeneneHue KOJUYECTBA TEIIOTHI, MOJYYEHHOTO BOJOW NPH TEIJIOOOMEHE C HArpeThiM METaUTMYECKUM

HUAJIHIPOM.

10. OnpeneneHne yAaenbHOM TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiiecca uCapeHus.

12. OnpeeneHre OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

13. Onpenenenue yieIbHON TEIIOTHI MJIAaBJICHUS JIbJIA.

Pazgen 7. Jinekrpuyeckre 1 MATHUTHbBIE SIBJICHUS.

OnexkTpuzanus Tena. J[Ba poma aneKkTpUUecKHX 3apAnoB. B3aumoneicTBue 3apsbkeHHBIX Ten. 3akoH KyrnoHa
(3aBHCUMOCTb CUJIbI B3aMMOJICHCTBHSI 3apPSKCHHBIX TEJI OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTY TEIaMu).

Onektpuueckoe mosie. HanpspkEHHOCTD dieKTpuueckoro moss. [IpuHIunm cynepro3uiuy dIeKTPUIeCKUuX ToJie (Ha
KaueCTBEHHOM YpPOBHE).

Hocutenu »snekTpuyueckux 3apsAnoB. DJIEMEHTapHbINM 3iekTpuueckui 3apsan. Crtpoenuwe atoma. [IpoBogHukH u
IURJIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUYECKOI0 3apsija.

DNEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS AIEKTPUUYECKOrO TOKA. MICTOUHHMKM MOCTOSAHHOrO ToKa. JleicTBus
ANEKTPUUYECKOTO TOKA (TEIIOBOE, XUMUUECKOE, MATHUTHOE). DJIEKTPUUECKU I TOK B )KUIKOCTAX U razax.

Onektpuueckas uenb. Cuna Toka. DleKTpudyeckoe HampsbkeHue. ConpoTHBIEHUE NPOBOJHUKA. Y IEIBHOE
CONpPOTUBIICHUE BenlecTBa. 3akoH Owma qana ydactka uenu. I[lociemoBaTenbHOE W MapajlIEIbHOE COEIMHEHUE
MIPOBOJHUKOB.

PaGota W MONIIHOCTH SJEKTPUYECKOTO TOKa. 3akoH Jxoyns—JleHma. DnekTpuueckue Iend W TOTpeOuTenu
ANEKTpUUECKOr dHEpruu B ObITY. KOopoTKoe 3amMbIkaHue.

[TocTosiHHBIE MarHUTHI. B3auMoaeicTBHEe MOCTOSHHBIX MarHUTOB. MaruutHoe nosie. MarHuTHoe 1mosie 3eMJId U €ro
3Ha4YeHHUE NS )KM3HMU Ha 3emuie. OnbIT JpcTeaa. MarHuTHOE MoJie 3JIEKTPpUYecKoro Toka. [IpuMeHeHue 371eKTpOMarHuToB
B T€XHUKE. J[efiCTBME MAarHUTHOIO MOJS HA IPOBOJHUK C TOKOM. DJIEKTPOABUraTEIb MOCTOSIHHOTO TOKa. Mcnonb3oBaHue
AJIEKTPOJBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



Onbitet ®apanes. SBneHue snekTpoMarHuTHOW WHAYKIUU. [lpaBuno Jlenma. OnexrporeHepartop. CrnocoObl
MOJTYYEHHUS JICKTPUUECKON dHEPTUH. DIEKTPOCTAHIIMHM HAa BO30OHOBISIEMbIX UCTOUHUKAX YHEPTHH.
Jemoncmpayuu.
DIIeKTpU3alus Te.
JIBa pojia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
YCTpOMCTBO U IEMCTBUE IEKTPOCKOTIA.
DJIEKTPOCTATUYECKAS] MHTYKIIUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3aps0B.
[TpoBOTHUKH U AUBIEKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUH 3JEKTPUYECKOTO MOJIS.
HcTouHMKHM TOCTOSTHHOTO TOKA.
JIeHcTBUSA SIIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKHU I TOK B )KUJIKOCTH.
. I'a30BbIl paszpsn.
. I3MepeHune cuiibl TOKa aMIIEPMETPOM.
. I3MepeHune 37eKTpUUECKOTr0 HAMPSKEHUS! BOJIbTMETPOM.
. PeocraTt 1 marasuH cCOnpOTHUBIICHUM.
. BzanmopencTBue nNoCcTOSHHBIX MArHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH Pa3eJeHUs MOICOB MarH1Ta.
. MoaenupoBaHHe MarHUTHBIX MOJIEW OCTOSIHHBIX MATHUTOB.
. OneIT DpcTena.
. MarauTHoe nojue Toka. JJIeKTPOMarHur.
. JlercTBHE MarHUTHOTO MOJI HA MTPOBOJHUK C TOKOM.
. DNEeKTPOABUTATENh TOCTOSIHHOTO TOKA.
. UccnenoBanue ABIEHUS 3NEKTPOMATHUTHOW UHAYKIIMH.
. OnbiTel Papajes.
. 3aBUCHUMOCTb HANPABJICHUSI HHAYKIHOHHOTO TOKA OT YCJIOBUU €TI0 BO3HUKHOBEHUS.
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25.

DJEeKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamophuie padomot u onvimot.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI 1O HAOTIOICHUIO JIEKTPU3AIMU TEJl MHIYKIUEH U TPU COMPUKOCHOBEHHUH.

UccnenoBanue neMCTBUS SIEKTPUUECKOTO OIS HA TPOBOIHUKHU U TUAJIEKTPUKHU.

CoOopka u npoBepka pabOThI JIEKTPUIECKOMN 1IEMH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSHKCHUS.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HAYIIETO Ye€pe3 PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U HAIPSIKEHUS
Ha pe3UCTOpeE.

ONBbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JJIEKTPUUECKOTO COMPOTUBIICHUS TPOBOJHHUKA OT €ro JIJIUHBI,
TUTOIIA/IM TTIONIEPEYHOT0 CEYEHUS U MaTepHaia.

[TpoBepka npaBuia CIOKEHUS HATPSKEHUM MPU MOCTEI0BATEILHOM COSIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka npaBuiia st CUIIBI TOKA TPU MapajuieIbHOM COSUHEHUU PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIIYILIETO YePE3 PE3UCTOP.

OnpeneneHre MOIIHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JaMIIOUKY, OT HANPSKEHUS Ha HEu.

Onpenenenue KIIJ narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOICHCTBHS TTOCTOSTHHBIX MAarHUTOB.

N3yyeHne MarHUTHOTO MOJISI TOCTOSTHHBIX MAarHUTOB MPHU UX OOBEAMHEHUH U Pa3/ICIICHUN.

UccnenoBanue neiicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJNIKY.

OnbIThL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbl B3aUMOJICUCTBUSL KAaTYIIKU C TOKOM M MarHuTa OT CHJIBI TOKa U
HAIIPaBJICHUS TOKA B KaTYIIIKE.

N3ydeHne neiicTBUSA MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl JJIEKTPOIBUTATEIS.

Nsmepenne KII/] anekTpoaBurarebHOM yCTAaHOBKH.

OnbITEl MO HUCCIEIOBAHUIO SIBICHUS DJIEKTPOMATHUTHOM MHAYKIMU: HCCIEIOBAHHE H3MEHEHUN 3HAYCHUS U
HaIpaBJICHUs] UHIYKIIMOHHOT'O TOKa.
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Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBmxeHue. MarepranbHas Touka. Cucrema orcu€ra. OTHOCUTENIBHOCTh MEXaHUYECKOTO JIBHIKCHUS.
PaBHOomMepHOE mnpsAMonMHENHOEe ABWKEHHE. HepaBHOMEpHOE mpsMOIMHENWHOE ABWKEHHE. CpenHss U MIHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHoyckopeHHOE TIpsiMOIuHEHOe IBkeHne. CBoOoHOe nagenue. OnbiThl [Nanues.

PaBHOMepHOE ABMXKEHUE MO OKpyXHOCTU. llepmon u wyactora oOpamienus. JIuHeilHas W yrjioBas CKOpPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroToHa. Bropoyi 3akoH Hetotona. Tpetuit 3akon Herotona. [IpuHIun cynepno3uuuu Cui.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TpeHHs CKOJIBKEHUS, CUJIa TPEHUS MTOKOs, IPYTrrue BUIbI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOIO TITOTEHHUS. YCKOpPEHHE CBOOOJHOTO MajeHus. J[BHKeHue IUIaHET BOKPYT
Connua. IlepBas kocMuueckasi ckopocTb. HeBECOMOCTB U Ieperpy3Ku.

PaBHOBecue MarepuanbHOW TOUKU. AOCOMOTHO TBEpAOE Teso. PaBHOBecue TBEPAOIro Tesa C 3aKperaEHHONW OChIO
BpauieHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynsce tena. U3MeHeHne nmnysbca. MMnynbe cuibl. 3aKOH COXpaHEHMsI UMITyJIbca. PEakTUBHOE IBUJKEHUE.

Mexanuyeckass pabota u MomHocTh. PabGora cun TskecTd, ynpyroct, TpeHus. CBs3b 3HEPIUH U PabOTHL
IloreHumanbHas SHeprus Teia, MOAHATOIO HAJ IOBEPXHOCTBIO 3eMiu. [loTeHuumanbHas 3HEPrUs CKATOU INPYKUHBI.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKOW SHEPTUHU. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Jemoncmpayuu.

Habmronenne MexaHnuecKoro JBUKEHUS Tela OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

CpaBHEHHE ITyTEN U TPACKTOPUI ABMXKEHHS OJTHOTO U TOTO K€ T€Jla OTHOCUTENIBHO PAa3HBIX TEJI OTCUETA.
N3mepenue CKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKEHMUS.

NccenenoBanne npu3HakoB PAaBHOYCKOPEHHOIO IBU)KECHUS.

Habmronenune nBr>keHus Tena Mo OKPYKHOCTH.

S A o

HaGmronenrne MexaHMYEeCKUX SIBICHUN, MPOUCXOASIINX B cucTteMe orcuéTa «Temexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JBHKEHUU OTHOCUTEIHHO KaOMHETa (PU3HUKH.



7. 3aBUCUMOCTbH YCKOPEHHS TeJIa OT MACCHI TeJla U JEUCTBYIOIIEH HA HETO CHUJIBI.
8. HaOmronenue paBeHCTBaA CUII IPU B3AMMOJICHCTBUU TETI.
9. M3MeHeHue Beca Tela pyu YCKOPEHHOM JIBUKEHUU.
10. [lepenaya nmmyiibca py B3auMOIEHUCTBUU TEII.
11. [IpeoOGpazoBaHusl SHEPTUU MIPU B3AUMOJIECUCTBUU TEN.
12. CoxpaHEHHE UMITyJIbCa IPU HEYNIPYTOM B3aUMOJEHCTBHH.
13. CoxpaHeHHe UMITYJIbca MPU a0COIIOTHO YIIPYTOM B3aUMOJCHCTBUU.
14. HaGmoneHre peakTUBHOTO JIBHXKEHHUS.
15. CoxpaHeHHe MEXaHWYECKON SHEPruu pH CBOOOIHOM MaJICHUU.
16. CoxpaHEHHE MEXAHUYECKOM SHEPTUU NIPU ABUKEHUHU TEJIa MO ACHUCTBUEM MPYKUHBI.
Jlabopamopnuie padbomot u onvimot.
1. KoHcTpynpoBaHue TpakTa AJisl pa3roHa U JAJIbHEMIIETO0 PABHOMEPHOIO JIBHXKEHUS IIAPUKA WIH TEJICKKU.
2. Ormpenenenue cpeHeil CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS [IapUKa M0 HAKIIOHHOM IJIOCKOCTH.
3. OmnpeneneHue yCKOpeHUs Tejaa IPU pAaBHOYCKOPEHHOM JBUKEHUH 11O HAKJIOHHOM TJIOCKOCTH.
4. VccnenoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIB)KEHMH 0€3 HauajIbHOM CKOPOCTH.
5. IIpoBepka rumoTes3bl: €ciu MpU PaBHOYCKOPEHHOM JBMKEHUHU 0€3 HayalbHOW CKOPOCTH IMYTHU OTHOCSITCS KakK Psij
HEUYETHBIX YUCEII, TO COOTBETCTBYIOLIME POMEKYTKA BPEMEHU OJUHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHHS OT CUJIbI HOPMAJIbHOTO JABJICHUS.
Omnpenenenue kKodphUIMEHTA TPSHUS CKOJTBXKEHUS.
Onpenenenne KECTKOCTH NMPYKUHBI.
Onpenenenue pabOThI CUIIBI TPEHUS IPY PABHOMEPHOM JIBH)KEHHMH T€JIa IO TOPU30HTAIBHON MOBEPXHOCTH.
10. OnpenenieHre pabOTHI CHUJIBI YIIPYTOCTH IPU MOABEME Ipy3a C MCIOIB30BAHUEM HEIOABMXKHOI'O M MOJBHXKHOIO
OJIOKOB.
11. I3ydenue 3aKkoHa COXpaHEHUs YJHEPTHH.
Pasznen 9. Mexanu4yeckue KoJ1e0aHUs ¥ BOJHBI.
KonebarenpHoe  nBuxkeHne. OCHOBHBIE  XapaKTEPUCTUKHM  KOJEOAHWil: MEepHOj, YacToTa, aMILIUTY/A.
MaremaTuueckuii ¥ Npy>XUHHbIA MasiTHUKU. [IpeBpaliieHue sHeprun npu KosiedaTeIbHOM JABUKEHUU.
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3aryxatoniue kosiebaHus. BeiHyxneHHble koneOanus. Pezonanc. Mexanuueckue BoJiHbI. CBOMCTBA MEXaHMUYECKHX
BOJIH. [IpononbpHble M monepedyHble BOJHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHHs. MexaHMuecKHe BOJIHBI B
TBEPAOM TEJIE, CEUCMUYECKNE BOJIHBI.
3ByK. 'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakenue 3Byka. MH(ppa3Byk U yabTpa3BYK.
Jemoncmpayuu.
1. HaGmonenue konebGaHui Tes Moj AEMCTBUEM CHIIBI TSHKECTH U CUJIBI YIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
3. HaGnronenue BbIHYKIEHHBIX KOJIEOAHHUM U pe30HAHCA.
4. PacnpocTpaHeHue NpoAOoJIbHbIX U MONEPEYHbIX BOJIH (Ha MOJEIHN).
5. HaGmtonenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYyCTUUYECKHI PE30HAHC.
Jlabopamopnuie padbomot u onvimot.
Omnpenenenue 4acTOThI U MEPUOJIa KOJeOaHNH MaTEMAaTHYECKOTO MasiTHUKA.
Onpenenenne 4acTOTHI U MEPUO/Ia KOJeOaHUN NPy KUHHOTO MasiTHUKA.
HccnenoBanne 3aBUCUMOCTH TMeprojia KoeOaHuii MOABEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TMeprojia KoeOaHui MPY>KUHHOTO MasiTHUKA OT MAcChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaHH rpy3a, MOJBEUICHHOTO K HUTH, OT MacChl rpy3a.
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OMNBITEI, JEMOHCTPUPYIOIIUE 3aBUCHMOCTh IeproAa KoJICOAHW NPYKWHHOTO MasTHHKAa OT MacChl Ipy3a H
KECTKOCTHU NPYKUHBL.

7. H3MepeHne yCKOpPeHUsT CBOOOIHOTO TaICHHUS.

Paznen 10. D1eKTPOMATrHUTHOE T10JI€ H 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTpOMarHuTHOE  ToJIe.  DJEKTpOMarHWTHbIE  BOJIHBL.  CBOWCTBAa  3JEKTpOMarHuTHHIX BojH. Illkama
3JIEKTPOMATHUTHBIX BOJH. VICIIOJIB30BaHUE AIIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U.

DnekTpoMaruuTHas npupojia ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JHemoncmpayuu.

1. CBoOMCTBa 2JICKTPOMAarHUTHBIX BOJIH.

2. BoisiHOBBIE CBOMCTBaA CBETA.



Jlabopamopnuie padomot u onvimot.
1. M3ydeHue CBONCTB 3JIEKTPOMATHUTHBIX BOJIH C MTOMOIIBI0 MOOUIILHOTO TeNedoHa.
Paspnen 11. CBeToBbIC SIBICHUSA.
JIyueBas monenp cBeta. Mctounuku cBera. IIpsamonuneniHoe pacnpocTpaHeHue cBera. 3atMeHns ConHua v JIyHBLI.
Otpaxenue cBeta. [mockoe 3epkano. 3aKOH OTPaKEHUS CBETA.
[Ipenomiienue cBera. 3akoH npesnoMiieHHs cBera. [lonHoe BHyTpeHHEE OoTpakeHUE cBeTa. Vcnosib30BaHUE MOIHOTO
BHYTPEHHETO OTPAXKEHUS B ONTUUYECKUX CBETOBOIAX.
JIunza. Xon myueit B nunH3e. OnTuyeckas cucreMa (poroamnmnapara, MUKpOCKONa U Tejeckomna. ['1a3 kak onTudeckas
cucreMa. banM3opykocThs U JanbHO30PKOCTb.
Paznoxxenne 6enoro ceeta B criekTp. OnbiThl HptoToHA. ClioXKeHHE CIEKTpaIbHBIX IBETOB. J(ucniepcus cBeTa.
Jemoncmpayuu.
[IpssMosHEHHOE pacupOCTPaHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyyenue n3o0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaiax.
[Ipenomiienue caera.
Onrtryeckuil CBETOBO/I.
Xon mydelt B coOuparomiei JuH3e.
XoJ1 JIyueu B pacCEeHBarOIICH JTUH3E.
[TomyueHnne n300pa>keHUH C TTOMOIIBIO JTUH3.
[Tpunaun peiicTBus doToamnmapata, MUKPOCKOTA M TEIECKOTIA.
10. Monens ri1asa.
11. Paznoxkenue 6emoro cBeTa B CIEKTP.
12. [lomy4yenne O6enoro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwie padbomot u onvimol.
1. HMccnenoBanue 3aBHCUMOCTH YTjla OTPAXKEHUS CBETOBOIO Jyda OT yIJia MaJICHUSI.
2. M3ydeHue xapakTEepUCTUK U300paKEHUs MPEIMETa B IUIOCKOM 3€pKaJie.
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3. I/ICCJIGI[OBaHI/IC 3aBUCHUMOCTH YyTJIa IIPCIIOMJIICHHA CBCTOBOI'O JIy4da OT yIJla IaACHHA Ha I'PaHHULC «BO3AYX—CTCKIIO».



4
5.
6
7.

[Tonyuenne n300pa>keHU C TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenre GOKYCHOTO PACCTOSIHHSI M ONTHYECKOMN CHIIBI COOMPAIOIICH THH3BI.

OmBITHI IO Pa3TIOKEHUIO OEIOTO CBETA B CIIEKTP.

OnBITH IO BOCTIPUATHIO IBETA MPEIMETOB MIPH X HAOIIOACHUH YepPe3 IBETOBBIC (DUIILTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.
Omneitel Pezepdopaa u mnanerapHas Mmoaenb aroma. Mojens aroma bopa. Mcnyckanue u MoryionieHue CBeTa aToMOM.
KBanTsl. JIuHeuaTeie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, O6eta- U ramMmma-uziaydenus. CTpoeHHe aTOMHOTO siapa. HykimoHHas mMonelb aTOMHOTO
saapa. M3oronel. PagnoaktuBHble npeBpaiienus. [lepuoa nonypacnaga aToOMHbBIX S71€p.

SAnepHbie peakuuu. 3aKOHbI COXPAHEHUS 3apsiJOBOIO M MACCOBOIO YMCEI. DHEPrus CBI3U aTOMHBIX sjep. CBs3b
Macchl ¥ 3Hepruu. Peakiuu cuntesa u aenenud saep. crounuku sueprun ConHIa U 3BE3.

SAnepHas sHepreTuka. JlelcTBUs palMOAKTUBHBIX U3JIYUYCHUI Ha )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.

1
2
3
4.
5
6

CrexTpsl U31y4YEeHHS U MOTJIOMICHUSI.

CnexTpsl pa3IMYHbIX Ta30B.

CnekTtp Bogopoa.

Hab6monenue TpekoB B kamepe BuiibcoHa.

Pabora cuéTurka HOHM3UPYIONTUX U3TYICHUH.

Perucrpanus nznydeHus: IpupOIHBIX MUHEPAJIOB U MIPOIYKTOB.

Jlabopamopnuie padbomot u onvimol.

1.
2.
3.

HaGmroenne CIutonIHbIX ¥ TMHEWYAThIX CIIEKTPOB U3TyUCHUSI.
HccnenoBanne TPEKOB: U3MEPEHHE SHEPTHH YACTHUIIBI IO TOPMO3HOMY TTyTH (110 poTorpadusim).
N3mepenue paanoakTUBHOTO (OHA.

IoBTOPHUTEIBLHO-0000 1A U MOXYJIb.

[ToBTOpUTETHEHO-0000MAIOMNK  MOAYJIh TPEIHA3HAYECH JUIsI CHCTEMATH3allii W OOOOIICHHS MPEIMETHOTO
COJIEpKaHMsI U ONbITA ACATEIbHOCTH, MPUOOPETEHHOTO MPU M3YYEHUU BCETO Kypca (PU3MKH, a TaK¥Ke JJIsl MOJTOTOBKU K
OCHOBHOMY IrOCYapCTBEHHOMY 3K3aMeHY 10 (hU3uKe 1Jis 00y4aroIIuXCsl, BHIOPABIINX 3TOT YU€OHBIN MPEIMET.



[Ipn u3ydeHMM TaHHOTO MOAYJI PEAIM3YIOTCS U CUCTEMATH3UPYIOTCS BHIBI IEATEIBHOCTH, HA OCHOBE KOTOPBIX
o0ecreynBaeTcss JOCTHKEHUE MPEJAMETHBIX M METalpPEAMETHBIX IUIAHUPYEMBIX PE3yJbTaTOB OOy4YeHHs, (POpMUPYETCS
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB UCCIEA0BAHNUS SIBJIEHUN NPUPOBI U TEXHUKH, OBJIAJICHNE
YMEHUSAMU OOBSICHAThH (PU3UUECKUE SBJICHUS, IPUMEHSIS IOJIyYeHHbIE 3HAHUS, PelllaTh 3a7a4l, B TOM YUCJI€ KaYeCTBEHHbIE
1 DKCIIEPUMEHTAJIBHBIE.

[IpyHIMNUANBHO JEATENBHOCTHBIM XapakTep JAaHHOIO paszjena peailu3yercs 3a CU€T TOro, 4ro oOydaroluecs
BBIIIOJIHSIOT 3aJjaHusl, B KOTOPBIX UM IIPEJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAaHUM pacro3HaBaTh U HAYYHO OOBSACHATH (PU3UUECKHUE SIBICHUS B OKPY>KAIOIIEH IPUPOe
Y TIOBCETHEBHOW JKU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCJEeNOBaHUA (U3MUECKUX SBICHHM, B TOM 4HCIE [JIsl MPOBEPKH TUIIOTE3 U
NOJIyYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI HamOOJiee BAXKHBIX JOCTHKEHHN COBPEMEHHBIX TEXHOJIOTH, HANpUMeEp, MPAKTUYECKOTO
UCIIOJIb30BAHMS PA3IIMYHBIX HICTOYHUKOB JHEPIMHM Ha OCHOBE 3aKOHA IIPEBPALLECHUS M COXPAHEHUS BCEX U3BECTHBIX BUIOB
JHEPrUU.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I IO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmiorexa ITOK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlanreHHe XHOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlericTBUE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



https://m.edsoo.ru/7f416194
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8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 1 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 3 14



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DiileKTpOMarHuTHOE T0JIe M 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2
JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHe 0eJIoro CBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A n 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMIOTO Aipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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