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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

N3yuenne ¢(U3NKKM HA ypOBHE OCHOBHOTO 0OmIEro oOpa3oBaHHMs HANpaBlICHO Ha
JOCTHKEHHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHbIX PE3Y/IbTATOB.

B pesynprare wusyuyeHus GU3MKM Ha YPOBHE OCHOBHOIO 0O0Iero oOpa3oBaHus Yy
oOyuarorierocst OynyT c(hopMUpPOBaHbI CIEIYIOIINE JIUYHOCTHBIE PE3YJIbTAThl B UACTH:
1) naTpHOTHYECKOr0 BOCIIUTAHHUS:
] mposiBIeHHE WHTEepeca K UCTOPHHM U COBPEMEHHOMY COCTOSHHIO POCCHHCKOHN (pU3UUECKOiM
HayKH;
[] IEHHOCTHOE OTHOILIEHHUE K JOCTH)KEHUSAM POCCUHCKUX YUEHBIX--(U3UKOB;
2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
[] TOTOBHOCTb K aKTHBHOMY Yy4acTHIO B OOCYXICHHU OOIIECTBEHHO 3HAYMMBIX W ITHYECKHX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM IMPUMEHEHUEM JOCTH)KEHUHN (U3HKHY;
[] oco3HaHME BaXKHOCTU MOPAJIbHO--3TUYECKUX IPUHIIUIIOB B AESITEIbHOCTH YUEHOTO;
3) acTeTH4eCKOr0 BOCIIMTAHMS:
[] BOCHpHUATHE ACTETHUECKUX KadyecTB (PU3MYECKONM HayKH: €€ TapMOHUYHOIO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NIO3HAHMA:
[] oco3HaHWE IIEHHOCTH (PU3MYECKONM HayKM KaK MOLIHOIO HHCTPYMEHTa IO3HaHHUs MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaKHENUIIIEH COCTABIISIIOLIEN KYJIbTYPBI,
[] pa3BUTHE Hay4HOM JTI0003HATETBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;
5) popmupoBaHus KyJbTYPBI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONOTYYHs:
[] oco3HaHMe IIEHHOCTH 0e30MacHOro o0pa3a *H3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE,
Ba)XHOCTU NpaBUi 0€30MacHOro MOBEJCHUS Ha TPAHCIOPTE, Ha JOPOrax, ¢ 3JIEKTPUYECKHM U
TEIUIOBBIM 000PYAOBAaHUEM B JOMAIIHUX YCIOBHUSX;
] chopmHrpoBaHHOCTH HaBbIKa pedekcuy, MpU3HAHHE CBOETO MpaBa Ha OLIMOKY M TAaKOIroO e
IpaBa y Ipyroro 4ejaoBeKa;
6) Tpya0BOro BOCIMTAHUS:
[l akTMBHOE y4yacTHe B PELICHHWU IMPAaKTHYECKHX 3a/1ad (B paMKax CeMbH, 00pa3oBaTeiIbHOI
OpraHM3aliy, ropojia, Kpas) TEXHOJIOTHYECKON U COLIMaIbHOW HANpPaBIEHHOCTH, TPEOYIOIIUX B
TOM 4uciie U GU3NYECKUX 3HAHUI;
[ mHTEpeC K MPaKTUYECKOMY U3yUeHHIO podeccuil, CBA3aHHBIX ¢ (PUUKOI;
7) IKOJIOrM4eCcKOro BOCIIMTAHMS:
[] opueHTanuss Ha MpUMEHEHHE (U3NYECKUX 3HAHUM [UIs pelieHus 3agad B 00JacTH
OKpY’Karollel Cpelibl, TUIAHUPOBAHUS MOCTYNKOB M OLEHKU MX BO3MOXKHBIX IMOCIIEICTBUN ISt
OKpYKarolleu cpeibl;
[] oco3HaHMe TI100ATBFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U yTel UX pelIeHus;
8) aganTannu K M3MEHSIOUIMMCH YCJIOBUSIM CONMAJIBHON ¥ IPUPOIHOM CpeabI:
] MOTpeOHOCTh BO B3aWMOJICHCTBUU MPH BBIMOJIHEHUH UCCIEIOBAaHUNA M MPOEKTOB (PU3NUECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;
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[] moBBIIIEHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO e TebHOCTD;

[ moTpeOHOCTh B (pOPMUPOBAHIH HOBBIX 3HAHHIA, B TOM 4yHciie (OPMYIHPOBATH UICH, TOHATHS,
TUIIOTE3BI 0 (PU3NIECKUX 0OBEKTaX U SIBICHUSX;

[1 oco3nanue nepUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

[] ruIaHUpOBaHKUE CBOETO Pa3BUTUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUMH;

[] cTpemiieHHe aHAJM3UPOBATh U BBIABISATH B3aUMOCBSI3U IPUPOABI, OOIIECTBA U YKOHOMHKH, B
TOM YMCJI€ C UCII0JIb30BaHUEM (PU3NYECKUX 3HAHUM;

[] oleHKa CBOMX JEHUCTBUH C Y4E€TOM BIMSHHS Ha OKpPYXKAlOLIYyI0 Cpely, BO3MOXKHBIX
17100aJTbHBIX TOCIIECTBHHA.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynprate ocBOeHMs NporpaMMbl 1o (HU3UKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOyuatomierocss OyayT cGhOpMHUpPOBaHBI MeTampeaMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHBbIE JEHCTBHUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIEC yUeOHbIE NIEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

ITo3naBaTe/IbHBbIe YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble Jornyeckune AeiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKNA OOHEKTOB (SIBJICHHIA);

YCTAHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KIACCH(HUKAIIMKA, OCHOBAHUS Ui 000OUICHHS U
CpaBHEHHS,

BBISBIISATh 3aKOHOMEPHOCTM W MPOTHUBOPEUUS B paccMaTpuUBaeMbIX (akTax, MAHHBIX U
HaOJFIOICHUSX, OTHOCSAIIMXCS K (PH3UUECKUM SIBIICHUSIM;

BBISIBJISATh IPUYUHHO--CIIICTBEHHBIE CBSI3M MPH U3YYEHUU (U3UYECKUX SBICHUN U MPOILIECCOB,
JieNiaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JIEIyKTUBHBIX U HHAYKTHUBHBIX YMO3AKJIIOUCHUH, BBIIBUTATh
THITOTE3BI O B3aUMOCBSI35X (DU3NYECKUX BEINYNH;

CaMOCTOSITENIbHO BBIOMpATh CMocod pemeHus y4yeOHOM (¢u3nyeckol 3anaud (cpaBHEHUE
HECKOJIbKUX BapHaHTOB pELICHUs, BHIOOP Hauboiee MOIXOJAIIEro ¢ y4ETOM CaMOCTOSTENbHO
BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiefoBarebcKue 1eicTBUSA:

UCIIOJIb30BaTh BOIIPOCHI KAaK MCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,

IPOBOJIUTH IO CaMOCTOSITEIIbHO COCTaBIEHHOMY IUIAHY OIBIT, HECIOXXHBIH (U3NUECKUit
HKCIEPUMEHT, HEOOJIBILIOE UCCIIET0BAaHNE (PU3UUYECKOTO SIBICHUS;

OIICHWBATh Ha TIPUMEHHMOCTh U JIOCTOBEPHOCTh HH(OpMAIMio, MOJYyYCHHYI0 B XOJe
UCCIIEIOBaHUS WIIM HKCIIEPUMEHTA;

CaMoCTOSITENNLHO (OpMYyITUpOBaTh OOOOIIEHWST W BBIBOABI IO pe3yJabTaTaM IPOBEIEHHOTO
HaOJIIOICHUS, OTIBITA, UCCIICOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE JalibHeilliee pa3BuUTHE (U3NYECKUX IPOIECCOB, a TaKkKe
BBIJIBUTATH TIPEATIONIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Patora ¢ undopmaumneii:



OPUMEHSATH Pa3InYHbIE METOJIbl, HHCTPYMEHTHI U 3aIpOCHI NPH MOKCKE U 0TOOpe MHPOpMaLUU
WIH JAHHBIX C YYETOM MPEATIOKEHHOMN yueOHOoM pu3nueckoi 3a1auu;

aHaAM3UPOBaTh, CUCTEMATH3UPOBATh M WHTEPIPETHUPOBATh MHPOPMALHUIO PA3IMYHBIX BHIOB U
dbopM npencTaBieHUS;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYIO (opMy TpeAcTaBieHUs HHPOpPMALUH U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOXKHBIMU CXEMaMH, TUarpaMMaMu, WHOW TpaduKoil 1
X KOMOWHAIUSMU.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B X0 OOCYXIeHHMS Yy4eOHOro Mmarepuaja, pe3yibTaToOB JIaOpPaTOPHBIX PadOT M IPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXJIaeMOW TeMbl M BBICKA3bIBATh WJCH, HAIlCJICHHBIC Ha
pelleHure 3a7auu U noAepKaHue 01aroxxenareaIbHOCTH OOIIEHMS;

COIIOCTABJIATh CBOM CYXJIEHUS C CYXKICHUSIMH JPYTrUX yYacTHHUKOB JIUAJIOTa, OOHApYKUBATh
pa3auvue U CXOACTBO MO3UIIUH;

BBIPaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPECTABISATh PE3YIbTAaThl BBHIMOIHEHHOTO (PU3UYECKOrO OmbITa (IKCHEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA);

MOHMMATh W WCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBUAYAIbHOH pabOTHl MpH
pelIeHnH KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHUMATD 1€ COBMECTHOHW NIESTENbHOCTH, OPraHU30BBIBATh ACUCTBUS IO €€ JOCTHIKEHUIO:
pacmpeensiaTh poyid, OOCYXAaTh MPOLECChl M Pe3ylbTaThl COBMECTHOW paboThl, 00001IaTh
MHEHUS HECKOJIbKHX JIIOJICH;

BBITIOJIHATH CBOIO YacTh PabOThI, TOCTUTAst KAYECTBEHHOTO Pe3ysIbTaTa M0 CBOEMY HaIlpaBJICHUIO
¥ KOOPAMHUPYS CBOU JCUCTBUA C APYTUMHU YJICHAMH KOMAaH/IbI,

OIICHMBATh KA4YeCTBO CBOETO BKJaJa B OOMMI TPOAYKT MO KPUTEPHUSIM, CaMOCTOSITEIHHO
c(OpMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe eiiCTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CHUTyallUsX, TpPEOYIOLIUX s pPELIeHUs
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBATHCSA B PA3NMYHBIX MMOAXO0JAX MPHUHATHUS pelIeHUH (MHIMBUIYaJbHOE, NMPUHSATHE
pelleHus B TpyMIe, IPUHITHE PEeLIeHUH TPYIoil);

CaMOCTOSITENIbHO COCTaBIISATh aJITOPUTM pelIeHUs PU3NYECKON 3aaYi WM TJIaHA UCCIIETOBAHUS
C YyuéTOM HMEIOIIUXCS PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTHpPOBATh
IIpeAJIaracMble BapUaHThI PEIICHMI;

Jienath BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJJIEKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeJylaraTh IUIaH €€ U3MEHEHMUS,

OOBSICHATH MPUYMHBI JTOCTUKEHUS (HEAOCTHKEHHS) PE3yabTaTOB JIEATEIbHOCTH, 1aBaTh OLICHKY
nproOpPETEHHOMY OTIBITY;



BHOCUTh KOPPEKTUBBI B JEATEIBHOCTH (B TOM 4YHCIE B XOJ BBINOJHEHHUS (HU3HUECKOTO
UCCJICIOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBILUXCS CUTYallUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSM;

CTaBUTh Ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM TUCKYCCHU Ha HAYYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYTOTo;

pu3HaBaTh CBOE MPaBO Ha OIMIMOKY MPHU pelieHuH (HU3MUYECKUX 3a/1a4 WU B YTBEPKICHHUIX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ MPABO IPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHuy oOyuenust B 7 Kjacce NpeIMEeTHbIE pe3yibTaThl HA Ga30BOM YpPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:
UCTIOJIB30BaTh TOHATHSA: (U3NYECKHE M XHMUYECKHE SIBICHUS, HaAOJIOJEHUE, SKCIEPUMEHT,
MO/JIeJIb, TUIIOTE3a, €AMHUIBI (PU3UUYECKUX BEJIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpHOE, JKHUIKOE, TIa3000pa3HOE), MEXaHHMYECKOE [BI)KEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TpaeKTOpus, paBHOJCHCTBYyIomas cuia, jaedopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;
pasnuyath sBieHUs (aud¢ys3us, TEIIoBOe JBMKEHHE YacTHIl BEIIECTBAa, PaBHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE IBUKCHHME, WHEPLMs, B3aUMOJECHCTBUE TEJl, PABHOBECUE TBEPIBIX
TEJ C 3aKpEIUIEHHOM OCBIO BpAIllCHHUs, Iepefada JaBIeHUs TBEPIABIMU TEJIaMH, )KHIKOCTSIMU U
razamu, arMocepHoe JaBlIEHUE, IUIaBaHWE TeJ, MPEBPALICHUS MEXaHWYECKOM 3Hepruu) 1o
ONMCAHMIO HUX XapaKTEPHbIX CBOICTB M HAa OCHOBE ONBITOB, JEMOHCTPHUPYIOIIMX JIaHHOE
(buznyecKoe sIBICHUE;
pacrio3HaBaTh MpPOSBICHUE HM3YYEHHBIX (PM3MUECKUX SIBJICHUH B OKpYXarolleM MHpE, B TOM
ymciie (U3NYecKue SIBJICHUS B MPUPOJE: MPUMEPHI ABMXKEHUS C PA3IUMYHBIMH CKOPOCTSIMH B
JKUBOM M HEXHBOW MpHpOJE, ACUCTBUE CWIIBI TPEHUS B NPUPOJE M TEXHUKE, BIHSIHUE
aTMoc(epHOro JaBlIEHUs Ha XUBOW OpPraHM3M, IUIaBaHUE pbIO, pplyaru B TeJe YeloBeKa, MpU
TOM MEPEeBOJUTH MPAKTUYECKYIO 3a7auyy B Yy4eOHYIO, BBLIEISATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKy) (PU3NYECKUX SIBICHUH;
ONKCHIBaTh M3YyUEHHBIE CBOICTBAa Tel M (PU3MYECKHE SIBJICHUSA, HUCHOJIb3Ys (QU3NUECcKue
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BpeMs, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTH,
CWJIa YIPYTOCTH, CUJa TSDKECTH, BEC T€Ja, CUJIa TPEHUs, AaBlieHuE (TBEPAOro Tena, JKUIAKOCTH,
rasa), BBITAJIKMBAIOIAs CHJIa, MEXaHWYeCKas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KO3(QUIIMEHT TOJIE3HOTO NEHCTBUS MEXaHW3MOB, KUHETHYECKas W MOTEHIMaJbHas SHEpTHs),
OpU OINUCAHUU TPABWIBHO TPAaKTOBaTh (U3WYECKUNA CMBICI HCIIOJB3YEMbIX BEJIHYWH, HX
0003Ha4YeHHs] U eIMHUIBI (U3UYECKUX BEIUYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLIUE TAHHYIO
(bu3NYECKyI0 BEIMUUHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH I'paduKU U3yUEHHBIX 3aBUCHMOCTEN
(UBUYECKUX BEITUYHH,
XapakTepu3oBaTh CBOMCTBA Ted, (U3WYECKHE SBICHUS M MPOLECChl, HCMOJb3ys IpaBuia
CIIOKEeHMsI CHJT (BJIOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsI pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUsI MEXaHU4YEeCKON



SHEpruM, IpH HTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3alUCBIBaTh €ro
MaTeMaTHYECKOE BbIPAKECHUE;

OOBSCHATh (U3NYECKUE SIBICHUS, NPOLECCHl M CBOWMCTBA TEJ, B TOM 4YMCIE U B KOHTEKCTE
CUTyallUd MPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIIBIATh IPUUYMHHO--CJIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 |—2 JOrMUYECKUX IIAroB ¢ ONMOpoil Ha 1—2 M3y4eHHBIX CBOICTBa
(bU3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pewiath pacu€THble 3a7aud B 1—2 HEHCTBHS, UCHOJb3Yd 3aKOHBI M (OPMYJIbl, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHANM3a YCIOBHS 33/1a4M 3alHCHIBAaTh KPAaTKOE YCIOBUE,
HOJCTABIATh (PU3UUECKUE BEIUYUHBI B (POPMYJIIBI U IPOBOJIUTH PACUEThl, HAXOAUTH CIIPABOYHBIE
JaHHble, HEOOXOJMMBbIE /JJsi pEUIeHHs 3a/Jady, OICHMBATh PEATUCTUYHOCTh IOJTY4EHHOU
(U3HYECKON BETMINHBL;

pacrio3HaBaTh IMpOOJIEMBbI, KOTOPbIE MOXHO DPELIMTh MpPU MOMOIIM (PU3MYECKHX METOOB, B
ONMCAaHUH WCCIIETOBAHMS BBIIENIATH IPOBEpSEMOE TMPEAIONOKEHHE (TUIOTE3y), pa3iuyarh U
UHTEPIPETHPOBATH TOIYYCHHBIA PE3yJbTaT, HAXOIUTh OIIMOKH B XOJE OIBITA, ETaTh BBIBOJIbI
TI0 €ro pe3yJbTaTaM;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MYECKHX SIBICHUH WM (PU3MUYECKUX CBOMCTB Te:
dopMynHpoBaTh TMPOBEPSEMBbIE MPEANOIOKEHUSA, COOMPAaTh YCTAHOBKY W3 NPEAJIOKEHHOTO
000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI,

BBIMIOJIHATh TPSIMBIE HM3MEPEHHS pPACCTOSHUS, BPEMEHH, MacChl Tena, 00BEMa, CHIBI U
TEMIIepaTypbl ¢ UCIIOJIb30BaHUEM aHAJIOTOBBIX U MHU(POBBIX MPUOOPOB, 3aMCHIBATh MTOKA3aAHHS
pUOOPOB C YUETOM 3aJaHHOMN aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IOPOBOJUTH HCCIIEOBAaHUE 3aBHCHUMOCTH OJHOM (U3MYECKON BETUYMHBI OT JpPYyrod c
UCTIOJIB30BaHUEM TIPSMBIX M3MEPEHHH (3aBUCHMOCTH ITyTH PABHOMEPHO IBIIKYIIETOCS Teia OT
BPEMEHHU [IBWKCHHUS Tella, CWIIBI TPEHHUs CKOJBKEHHUS OT Beca Teja, KadecTBa 00paboOTKH
MIOBEPXHOCTEH TeNl W HE3aBUCHUMOCTH CHJIBI TPEHHUS OT TUIOMIAJN COTPUKOCHOBEHUS TEJN, CHIIBI
YIPYTrOoCTH OT YJUIMHEHUS MPYKHUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOrpYKEHHOM yacTu
TeJa M OT IUJIOTHOCTH JKUAKOCTH, €€ HEe3aBUCHUMOCTU OT IUIOTHOCTH Tejla, OT INIyOMHBI, Ha
KOTOPYIO TOTPYXKEHO TeJO, YCIOBUH IUIaBaHMs TeJl, YCIOBHM paBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4eOHOTO HCCIEAOBaHMs, COOMpATh YCTAaHOBKY M BBINOJHATH
U3MEpEeHus, cienys IpeUIoKeHHOMY IIIaHy, (UKCHpOBAaTh pPe3yNbTaThl MOJTY4YEHHOU
3aBHCUMOCTH (U3UYECKUX BEIUYMH B BUAE MPEUIOKEHHBIX TaOIWI] W rpadukoB, aenatsh
BBIBOJIBI 110 Pe3yJIbTaTaM UCCIIETOBAHHS;

IPOBOJUTH KOCBEHHBbIE M3MEpEHUs (U3NUYECKUX BETUYMH (TIOTHOCTH BEIIECTBA >KUIKOCTU U
TBEPIOTO TeNla, CHUJa TPEHHUS CKOJIBKCHHUS, JaBJICHHWE BO3/yXa, BBITAIKUBAIONIAS CHIIA,
JEMCTBYIOIIAs Ha TIOTPYKEHHOE B )KUIKOCTD TEJO, KOA(POHUITMESHT MOJIE3HOTO ACHCTBUS IPOCTHIX
MEXaHU3MOB), CIEAysl MPENI0KECHHOW WHCTPYKIMU: TPU BBIMOJHEHUH H3MEPEHUi coOupaTth
IKCTIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHE UCKOMOH BEITUYHHBL;

coOroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
yKa3bplBaTh NPUHIMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOHCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIIMECS COCY/Ibl, OApOMETp, pbluar, MOJABMKHBIA U HETOABHKHBIN OJIOK,
HAKJIOHHAS TUIOCKOCTB;

XapakTepu30BaTh NPHUHIMUIBI JEHCTBUS HM3YYEHHBIX HPUOOPOB M TEXHUUECKUX YCTPOWCTB C
omopoil Ha uX omnucaHud (B TOM 4YHCIE: TOALIUITHUKHA, YCTPOWCTBO BOJONPOBOAA,
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THJIPABINYECKUN Ipecc, MaHOMETP, BBICOTOMED, MOPILIHEBOH HAcOC, apeoMeTp), UCIONb3ys
3HaHUST O CBOMCTBaxX (U3MYECKUX SIBICHUH M HEoO0XOoAuWMbIe (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;
IPUBOAUTE HPUMEPHI (HaXOOUTh MH(OPMAIMIO O MpUMEpax) MPAaKTUYECKOI'O HCIOJIb30BaHUS
(du3nUecKruX 3HAHUH B MOBCETHEBHON KU3HHU 11 00ecTIedeHUs1 OE30MaCHOCTH MU 0OpAICHUN C
npubopaMu ¥ TEXHUYECKUMH YCTPOHCTBAMM, COXPAHEHHS 3JI0POBbSI U COOJIIOJCHHS HOPM
HKOJIOTMUYECKOTO MIOBEJICHUS B OKPYKaIOILEH Cpele;
OCYILECTBIIATh OTOOP MCTOYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBMM C 3aJlaHHBIM
IIOMCKOBBIM 3alpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUW M IYTEM CpaBHEHHUS pa3IMYHBIX
UCTOYHUKOB BBIICIATH MH(OpMAINIO, KOTOpasi SBISETCS MPOTUBOPEUYMBON MIIM MOXKET OBITh
HEJIOCTOBEPHOM;
UCMOJIb30BaTh IPU BBIIOJIHEHUH Y4YEOHBIX 3aJaHUi Hay4yHO--TIONYJSPHYIO JIUTEPaTypy
(Gu3nyecKoro cojaep:KaHus, CIpaBOYHBbIE MaTepHalbl, pecypcbl cetu HHTepHeT, BlaneTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHHMs WHGOpPMAIMKA W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIE KpaTKWE IHChMEHHBIE W YCTHBIE COOOIIEHHsT Ha OCHOBE 2-3
UCTOYHHUKOB MH(POPMAIUN (PU3UIECKOTO COAEP)KAHHsI, B TOM YHCIE IMyOIMYHO JeNaTh KpaTKue
COOOILlEHUsI O pe3ysibTaTaX IPOEKTOB WM Y4YEOHBIX HCCIEJOBaHWM, MpPU 3TOM TI'PaMOTHO
UCIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN amnmapar Kypca (U3UKHU, CONPOBOXKIATh BBICTYIUIEHUE
Mpe3CeHTAlNEN;
IIPY BBIMTOJIHEHUH y4eOHBIX MMPOEKTOB U MCCIECIOBAHUN pacTpeiessiTh 00sS3aHHOCTH B IPYIIIE B
COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJauyaMH, CJEIWTh 3a BBINOJHEHHWEM IUIaHA JIEHCTBUM,
a/IeKBaTHO OLICHMBAaTh COOCTBEHHBIH BKJIaJ B JEATENbHOCTb TIPYIIBI, BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJEHCTBHE, yUUTBIBASI MHEHUE OKPYKAIOILIHX.

K xoHuy oOyuenuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:
MCIIOJIb30BAaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBMKEHHE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAUIMYECKME M aMOp(Hble Tena, HACHILEHHBIH U
HEHACBILUICHHBIN I1ap, BIAXXHOCTb BO3/yXa, TEMIIEpAaTypa, BHYTPEHHSS DSHEPrus, TEIJIOBON
JBUTATENb, DJEMEHTAPHBIM JJIEKTPUYECKUH 3apsifl, DJIEKTPUYECKOE II0JIe, INPOBOJHUKH U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE T0JIE;
pa3nnyath sBJIeHUS (TEIJIOBOE pacIIUpEeHUe M cxkKaTue, Terulonepeaada, TeIIOBOE paBHOBECHE,
CMauyMBaHHe, KalWUIIPHBIEC SBJICHUS, UCIapeHHEe, KOHJCHCALUs, IJIaBIEHUE, KPUCTAJUIN3ALUSL
(oTBepneBaHue), KHIIEHUE, Terulonepenada (TeIIONPOBOIHOCTb, KOHBEKIUS, W3JIy4YEHHUE),
AIIEKTpU3Alldsg TeJ, B3aUMOJAECHCTBHE 3apsAlOB, ICHCTBHUS 3JIEKTPUUECKOr0 TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHICTBIE MarHUTOB, JIEHCTBHE MAarHUTHOIO IOJISI HA MPOBOJAHHUK C TOKOM,
AIIEKTPOMAarHWTHAasT WHIYKIMS) 1O OMUCAHUIO MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,
pacro3HaBaTh TMPOSIBICHUE H3YYEHHBIX (DM3MUECKUX SIBJICHUM B OKpYXAlOUIeM MHpE, B TOM
ymciie pU3ndYecKue sSBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSHKEHHUE M KallUJUIAPHBIE SIBICHUS B
pupojie, KpUCTAJUIBI B IIpUpoe, uznydenre CoiHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3HI,
o0Opa3oBaHUe pOChl, TyMaHa, UHEs, CHETa, JIEKTPUUYECKHE SIBJICHHS B aTMOc(epe, 2IeKTpHUIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE Mojie 3eMJH, Apeii( MOIIOCOB, POJIb MAarHUTHOTO TOJIS IS
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’KM3HM Ha 3emJie, NOJSIPHOE CHSIHHE, IPU 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/1ady B Y4EOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (MPU3HAKHM) (PU3HUECKUX SBJICHUH;

ONHUCBHIBATh M3Y4YCHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBICHHS, HCIONIb3YS (pU3NUECKue
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHS SHEPTrHsl, KOJIUUYECTBO TEIUIOTHI, yelbHas TEII0EMKOCTh
BEIIECTBA, Y/AETbHAs TEIUIOTAa IUIABJICHHS, YyIENbHAas TEIIoTa NapooOpa3oBaHUsA, yJelbHAs
TEIJIOTa CrOpPaHUsl TOIUIMBA, KOI(P(GUIMEHT TMOJE3HOr0 JEHCTBUS TEIUIOBOW MAIWHBI,
OTHOCHUTEJIbHAS BJIAXXHOCTb BO3JyXa, OJJIEKTPUUYECKUH 3apsi, CWIa TOKa, DIEKTPUYECKOE
HalpsDKEHUE, CONPOTUBIIEHHE INPOBOJHMKA, YIEIBHOE CONPOTHUBICHUE BEIECTBA, PaboTa U
MOIIHOCTb 3JIEKTPUYECKOI'O TOKA), PH ONUCAHUU NPABUIBHO TPAKTOBATh (PU3UYECKUHA CMBICI
UCIOJIb3YEMBbIX BEIMYMH, 0003HAYEHUs U eIMHULBI (PU3UYECKUX BEJIMYUH, HAXOIUTh (POPMYIIbI,
CBSI3bIBAIOIME JIAHHYIO (DPU3MYECKYIO0 BEIMYMHY C JPYTUMH BEIUYHMHAMH, CTPOUTH I'paduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapakTepu3oBaTh CBOMCTBa Tel, (pU3MUECKUE SBJICHMS U IPOLECCHI, MCIOJb3Yysl OCHOBHBIE
HOJIOKEHUS ~ MOJIEKYJIIPHO--KUHETUYECKOM  TeOpuHM  CTPOEHMs]  BEIIeCTBa,  MPHUHIIMI
CYNEpIIO3UIMU MoJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma amis
ydyacTka Lenu, 3akoH Jxoyns—JIeHna, 3akoH coXpaHEeHUs! S3HEPTUH, IPU ITOM J1aBaTh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIUChIBaTh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;

OOBSCHATh (PU3UUECKUE MPOLECCHl U CBOMCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyaLUi
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH NMPUUMHHO-CIEICTBEHHBIC CBS3H, CTPOUTH
o0bsicHeHHEe M3 1—2 JIOTMYECKUX HIaroB ¢ OMOpOi Ha 1—2 M3y4YEHHBIX CBOMCTBA (DPU3MUYECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewiath pacuéTHble 3a7ayd B 2—3 AEHCTBHsI, UCHOJb3Ys 3aKOHBI M (OPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckre BEIMYUHBI: HA OCHOBE aHalW3a YCIOBMS 33/1a4M 3alMCHIBaTh KPAaTKOE YCIOBUE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIS pEIIEeHUs 3ajaud, BbIOMpaTh 3aKkOHBI U (POPMYIIHI,
HeoOXoauMble UIsl €€ pelIeHUs, NMPOBOJUTH PacdE€Tbl U CPaBHMBATh IMOJIYYEHHOE 3HAYEHHUE
(bu3nYeCKOi BETUYNHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh NpPOOJEMbI, KOTOPblE MOXHO pPEIIUTh NPU TOMOLIM (U3NYECKUX METOIOB,
UCIIOJNIb3YSl ONHMCAHME MCCIEAOBAHUS, BBIACNATH MPOBEPSIEMOE MPENINOIOKEHUE, OLEHUBATh
MPAaBUJIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSI, JIEJIaTh BBIBOIBI;

IPOBOJUTH OMBITH MO HAOIIOACHUIO (U3UYECKUX SBICHUH WM (U3NYECKUX CBOMCTB Ten
(kanmwInspHbIE SIBJICHHUS, 3aBUCUMOCTb JaBJIEHHS BO3JyXa OT €ro oO0Obéma, TeMIeparypsl,
CKOPOCTH IIpolLlecca OCTBIBAaHUSI M HarpeBaHWsl IpH HU3IYyYEHUH OT I[BeTa H3Iydarouiei
(morsyomaroieii) MOBEPXHOCTH, CKOPOCTh HCHApEHHs BOJBI OT TEMIIEpPaTypbl KHUJIKOCTH U
wionaad €€ MOBEPXHOCTH, 3JIEKTpU3AlMs Tell U B3aUMOJIECHCTBUE AJIEKTPUUYECKUX 3apsiiOB,
B3aMMOJCMCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yaJlW3allUs MarHUTHBIX IIOJIEH IOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOIO IO HAa IPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHWTa,
CBOWCTBA  OJIEKTPOJBUTATENs  MOCTOSHHOTO  TOKa):  (OPMYIMpPOBAaTH  MpOBEpsieMble
IPENONI0XKEeHUs, COOUpaTh YCTAaHOBKY M3 IPEUIOKEHHOTO0 OOOPYAOBaHUS, OINHMCHIBATH XO[
ombITa U (POPMYIHPOBATH BHIBObL;

BBITOJIHATH IPSAMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BJIaXXHOCTH BO3/1yXa, CHJIbI TOKA,
HaNpsDKEHUsI C HCIOJb30BAHMEM AaHAJIOrOBBIX MPUOOPOB M JATYMKOB (PU3MUECKUX BEIUYHH,
CpPaBHMBATh PE3YJIbTAaThl U3MEPEHUH C YUETOM 3aJaHHON aOCONIOTHON MOTPELIHOCTH;



NPOBOJIUTH HCCIICOBAaHUE 3aBHCUMOCTH OJHOM (U3UYECKOM BEIMYMHBI OT JAPYrod cC
UCIOJIb30BAHUEM MPSIMBIX HM3MEpEHHH (3aBUCHUMOCTb CONPOTHUBIIEHHS HPOBOJHHKA OT €ro
JUIMHBI, TUIOINAJU IIONIEPEUYHOr0 CEUYEHUS U YAEIbHOIO CONPOTUBIICHHS BEILECTBA ITPOBOIHUKA,
CHWJIBI TOKa, MAYILIErO0 Yepe3 IPOBOAHMK, OT HANpPSDKCHHWs HAa INPOBOJHUKE, HCCICIOBAHUE
[IOCJIEAOBATENbHOIO M MApajUIeIbHOIO  COEIMHEHUH  MPOBOJHUKOB):  IJIAHUPOBATh
UCCIIeIOBaHUe, COOMPATh YCTAHOBKY M BBIMOJHATh U3MEPEHHUS, CIIeIys MPEAIOKEHHOMY IIaHy,
(GUKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCUMOCTH B BHUJAE TaOIUIl U TrpadukoB, enaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE M3MEpEeHHs (PU3NUECKUX BEIUYHMH (yAeibHAs TEIUIOEMKOCTH BEIECTBa,
CONPOTUBIIEHUE IIPOBOJHMKA, PadOTa M MOIIHOCTb 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh
U3MepeHus, COOMpPaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIENys MPEIOKEHHOW UHCTPYKLUH, U
BBIUMCIISTH 3HAUEHNUE BEIMYNHBI;

cOOIIO/IaTh MPaBHJIa TEXHUKH O€30MTaCHOCTH MPpH padoTe ¢ 1a00paTOpHBIM 000pYIOBaHHUEM;
XapakTepu30oBaTh NPUHLMUIIBI JEHCTBUS HM3YYEHHBIX HPUOOPOB M TEXHUUECKUX YCTPOWUCTB C
OMOpol Ha MX ONHMCAHMUA (B TOM YHUCIE: CHCTEMa OTOIUIEHHS JOMOB, T'MTPOMETp, MapoBas
TypOWHa, aMIepMeTp, BOJBTMETP, CUETUHUK DIIEKTPUUECKONW SHEPTHH, 3JIEKTPOOCBETHUTEIBHBIC
npuOOpBl, HarpeBaTeNbHBIC SJICKTPONPUOOPHI (IPUMEPHI), SICKTPUUYECKHE NPEIOXPAHUTEIH,
AIIEKTPOMArHuT, 3JIEKTPOJBUTrATENb IIOCTOSHHOTO TOKa), MCIIOJb3Yys 3HAHUS O CBOMCTBAX
(bu3nueckux sBICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKHE YCTPOMCTBA U M3MEPUTEIbHBIE MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM pHUCYHKaM (KUJKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CrOPaHHUs, IEKTPOCKOI, PEOCTaT), COCTABISITh CXEMbI JIEKTPUUECKUX
Lenell ¢ MOCIeI0BaTENIbHBIM U NapaJuIeIbHbIM COCJUHEHUEM JIEMEHTOB, pa3jinyas yCIOBHBIE
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX IIeTIeH;

IPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O MpHUMEpax) MPaKTUYECKOro HCIOIb30BaHUS
(bu3nUecKrx 3HaHUHN B MOBCEHEBHON XKHU3HH [yl o0ecrieueHHs 6€301MacHOCTH NP 0OpallieHHH ¢
npubopaMu M TEXHMYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3]I0POBbS U COOJIIOJICHHS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEH CPELE;

OCYIIECTBIISATh MOMCK HHpOpMAIMK (QU3NYECKOrOo cojaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOUIMXCAd 3HAHMUW W NYTEM CpPaBHEHHUS JOIOJHUTENBbHBIX HCTOYHUKOB BBIIEIATH
UHPOPMALINIO, KOTOpas SBJISAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh IpPU  BBINOJHEHUM YUYEOHBIX 3a/laHUil HaydyHO--TIONMYJSIPHYIO JINTEpaTypy
(Gu3nUecKoro cojepX)aHHs, CIPaBOYHbIE MaTepHalbl, pecypcbl cetn HHTepHeT, BianeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHMs WHGOpMAMKM U3 OJHON 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3/aBaTh COOCTBEHHbIE NMUCbMEHHbIE M KpPaTKUE YCTHBIE cO0OIIeHus, 00001mas nHdopmaimio
U3 HECKOJBKUX MCTOYHHMKOB (PU3MUYECKOTO COJACpPXkAHUS, B TOM YHCIE IMYOJUYHO MPEACTaBIATH
pe3ynbpTaThl MPOEKTHOM WM HCCIENOBATEIbCKON JEATENBHOCTH, IPU 3TOM TI'PAMOTHO
UCIOJIb30BaTh M3YYEHHBIH MOHATUHHBIN ammapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUIEHUE
[IPE3CHTALNEH;

IpY BBIIOJHEHUU y4EOHBIX MPOEKTOB M MCCIENOBAHUN (DPU3MUYECKUX NPOLECCOB pacIpelensiTh
00513aHHOCTH B IPYIIIE B COOTBETCTBUHU C ITOCTABJICHHBIMU 3a/1a4aMH, CIIEUTh 3a BHIIIOJHEHUEM
IUIaHa JCWCTBUM M KOPPEKTUPOBaTh €ro, aJaeKBAaTHO OIICHWBAaTh COOCTBEHHBIH BKIJIAA B
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NeSITEeIbHOCTh  TPYIINBI, BBICTPaWBaTh KOMMYHHMKaTHBHOE  B3aUMOJEHCTBUE, IPOSBIISA
TOTOBHOCTb pa3peniatb KOH(PIUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:
UCIIOJIb30BaTh MOHATHUSA: CUCTEMA OTCUETA, MAaTepUANIbHAS TOUYKA, TPAEKTOPHS, OTHOCUTEIILHOCTh
MEXAHUYECKOTO JIBUKEHMSI, nedopmanus (ynpyras, IJIaCTUYECKas ), TpEHHUE,
[EHTPOCTPEMUTENHFHOE YCKOPEHHE, HEBECOMOCTb M MEPErpy3KH, IEHTP TSHKECTH, abCOIIOTHO
TBEPJI0E TEJNO, IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHMUECKUE KOJICOaHUs U BOJIHBI,
3BYK, HHQPA3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHHIC BOJIHBI, IIKaJa JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAJIBHO30PKOCTh, CIIEKTPbl UCITYyCKaHUs U NOIJIOLIEHMs, anbda-, 6eTa- u
ramMMa-u3J1y4eHusi, U30TOIbl, sA€pHAs YHEPTeTHKA;
paznuyath  sABJIEHUS (paBHOMEPHOE U  HEPAaBHOMEPHOE IPSAMOJIMHEHHOE JBUIYKEHUE,
PaBHOYCKOPEHHOE IpPsMOJIMHENHHOe JBM)KEHHE, CBOOOJHOE TMaJieHHe Tell, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE [BH)KEHUE, KoJeOaTelbHOe
JBIDKEHUE (3aTyXalolle M BBIHYKICHHbIE KOJeOaHUs), PE30HAHC, BOJHOBOE JBHKEHHE,
OTpa’keHHE 3ByKa, MPSAMOJIMHEHHOE paclpoCTpaHEHHE, OTPAaXCHHWE U IPEJIOMIICHHE CBeTa,
[IOJJHOE€ BHYTPEHHEE OTPAKCHHME CBETA, pa3jokKeHHue OeNoro cBera B CHEKTP M CIO0XKEHUE
CHEKTPaJIbHBIX I[BETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs DPAJMOAKTUBHOCTb, BO3HUKHOBEHHE
JMHENYaToro CreKTpa M3JIY4EeHHs) IO ONUCAHUIO0 HMX XapaKTEepPHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3HUECKOE SBICHNUE;
pacro3HaBaTh IMPOSBICHUE HM3YYCHHBIX (H3MUECKUX SIBJICHUH B OKpYXKalomeM Mupe (B TOM
yrcie (QU3NYecKue SIBJICHUS B MPHUPOJE: NPWIMBBI U OTIUBHI, JABIKeHHE TutaHeT COJHEYHON
CUCTEMBI, PEAKTHUBHOE JIBU)KEHUE >KHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB KUBOTHBIMU,
36MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, IIyHAaMH, 15XO, LBETa TeEJ, ONTHYECKHE SBJICHUS B
npupojie, OuoIoTHYecKOoe JeWCTBUE BHIUMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOIO
U3IY4YEeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JYy4M, paAHMOaKTUBHOE
U3IIy4EHUE NPUPOJHBIX MHHEPAJIOB, ACUCTBHE pAAUOAKTHBHBIX H3IYyYEHHM Ha OpraHHU3M
4eJI0BEKa), IPU 3TOM IMEePEeBOIUTHh NPAKTUUYECKYIO 3a/1auy B Y4eOHYIO, BBIACIATH CYIIECTBEHHbIE
cBOICcTBa (MpU3HAKK) PU3NYECKUX SBJICHUI;
ONHUCBHIBATh M3y4YCHHBbIE CBOWCTBA Tel MW (PU3MYECKUE SBICHHS, HCIONb3Ys (pU3HNUECKue
BEJIMYMHBI (CPEeIHAsA U MIHOBEHHAsi CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JBH)KEHHH, YCKOPEHHUE,
nepeMelleHe, MyTh, yIJIOBas CKOPOCTb, CHJIAa TPEHMs, CHJA YIPYrOCTH, CWJIA TSKECTH,
YCKOpeHHEe CBOOOJHOrO MajeHHs, BEC Tella, MMITYJbC Tella, MMIIYJIbC CHJIbI, MEXaHHWYecKas
paboTa ¥ MOIIHOCTb, NMOTEHLHUATIbHASI SHEPrusi Tejla, MOJAHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHLMAIbHAsT DHEPIrHsl CKaTOM MPYKUHBI, KMHETHYECKas SHEPrus, IMOJHAas MeXaHWdecKas
SHEprus, MEpUoJl M 4YacToTa KoJIeOaHWH, AJMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBE€Ta, MOKa3aTelb MPEJIOMIICHHUS CpeAbl), NMPH ONUCAHUM TNPABHIBHO TPAKTOBATh
(bu3nUecKuil CMBICI UCTIOIb3yEeMBbIX BEJMYMH, 0003HAYEHUS U €AWHUIIBI (PU3UUECKUX BEITUYMH,
HaXOJUTh (OPMYIIbI, CBSI3BIBAIOIINE JaHHYIO (PU3MUECKYIO BETUYMHY C JAPYTMMHU BEIHMYHMHAMH,
CTPOUTH TpapUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapakTepu3oBaTh CBOMCTBA TeJ, (U3MUECKUE SBICHUS U NPOIECCHl, HCHOJIb3Ys 3aKOH
COXPaHEHHMsI SHEPIuH, 3aKOH BCEMHPHOIO TATOTEHMSI, NPUHLMII CYNEPHO3ULUU CHJI, TPUHIUI
OTHOCUTENBHOCTH [anunes, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA, 3AKOHBI
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OTpa)K€HMsI U IPEIOMIICHHUS] CBETa, 3aKOHBl COXPAHEHMs 3apsIOBOIO M MAcCOBOTO YHCEN NpHU
SJICPHBIX pPEaKIUsIX, IMPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3alHCHIBATH €r0
MaTEMaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3UYECKUE IPOLECCHl U CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE€ CHUTyalUi
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUYMHHO--CIICICTBEHHBIC CBS3H, CTPOHUTH
00BsiCHEHHE U3 2—3 JIOTMYECKUX LIaroB ¢ OMOpOW Ha 2—3 HM3y4YEHHBIX CBOWCTBA (DPU3MUYECKUX
SIBIICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewaTh pacy€THbIE 3a/1a4M (ONMPAIOIIMECcs HAa CUCTEMY U3 2—3 ypaBHEHMH), UCIIOJIb3YS 3aKOHBI
U (QopMyIibl, CBSI3bIBarOIIME (PU3UUECKHE BEIMYMHBL: HAa OCHOBE aHAlIM3a YCIOBHUSA 3a7adu
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBIABISATH HEAOCTAIONINE WM M30BITOYHBIC JaHHBIEC, BHIOMPATH
3aKOHBI W (OPMYJbI, HEOOXOAWMBIC JJISi pEIICHUs, IMPOBOAUTH pacuéThl M OIICHUBATh
PEATUCTUYHOCTD MOIYYEHHOTO 3HaUCHHs (PU3MUECKON BEIMIHUHEI,

pacmo3HaBaTh TPOOJEMBI, KOTOPbIE MOXHO PpEIIUTh IMPH HOMOIIM (PU3MYECKHX METOJIOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIICISTH IPOBEPSIEMOE IPEANONOKEHUE, OLEHUBAThH
NPaBWIBHOCTh TIOPSIKA TIPOBENEHHS] HWCCIEAOBAHMS, JeJaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB;

IPOBOJUTH OIBITH MO0 HAOJIOACHUIO (PU3MYECKUX SBICHUH WM (U3NYECKUX CBOMCTB TEI
(u3yueHnue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHMs] PHEPIHM, 3aBUCHUMOCTbH IEpHOJa
KoJIeOaHUH NPYKUHHOT'O MasiTHUKA OT MACChl Ipy3a U )KECTKOCTU NPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYABI MaJbIX KoJieOaHuil, MpsIMONIMHEIHOe pacpOCTpaHEHUE CBETa, pa3jiokKeHue Oeaoro
CBETa B CIEKTpP, U3yYEHUE CBOMCTB M300pa)keHUs B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMera B cobuparolei JInH3e, HaOi0IeHHEe CIUIOIIHBIX U TMHEHYaThIX CIIEKTPOB U3IY4YEHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 00OpYyAOBaHUS, ONUCHIBATH X0/
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJIUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HM3MEPEHUH, OmMpeaessis cCpeJHee 3HaueHue
u3MepseMoil Benu4rHbl ((POKYyCHOE paccTOsIHME cOOMparoleil JIMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

NPOBOJUTH HCCIIEIOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYUH C HCIOJIb30BAaHUEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTh IMYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUXEHHUU 0€3 HadyaJbHOMH
CKOpOCTH, NepHroja KojaeOaHHi MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIia
OTpakKeHMsI CBETa OT yrja MaJeHus M yrjia NpeJoMJIeHUS OT yrja MaJieHus): IUIaHuPOBATh
HCCJIEIOBAaHHE, CAMOCTOSITEIbHO COOUpaTh YCTaHOBKY, (PUKCHUPOBATH PE3yNbTaThl MOJIYYEHHOMN
3aBUCUMOCTH (DM3WYECKHX BEJIMYMH B BHUAC TaOIWI W TpaduKOB, 1eNaTh BBIBOJBI I10
pe3ysibTaTaM HCCIe10BaHus;

IIPOBOJIUTh KOCBEHHBIE M3MEPEHHsI (PU3NICCKUX BEITHUUH (CPEIHSS CKOPOCTh U YCKOPEHHE Tea
pA PaBHOYCKOPEHHOM JBIDKEHUH, YCKOPEHHE CBOOOTHOTO MAACHUS, JKECTKOCTh TPYKUHBI,
KOA(p(UIMEHT TPEeHMsI CKOJIbXKEHHS, MeXaHudeckass paboTa W MOIIHOCTb, YacTOTa M MEPHOJ
KOJICOAHUH MaTeMaTHYeCKOro M MPYXHUHHOTO MAasTHUKOB, ONTHYECKas CHiia coOuparomien
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATH HU3MEPEHUs, COOUpPATh HKCHEPUMEHTAIBHYIO
YCTQHOBKY U BBINOJIHATH U3MEPEHHUSI, CIIEeys MPEVI0KEHHOH HHCTPYKILIMH, BBIYUCIATh 3HAYCHHUE
BEJIMYMHBI M aHAJIM3HPOBATH MOJYYEHHBbIE pe3yJabTaThl C Y4ETOM 3aJaHHOM MOTrPEIIHOCTH
WU3MEpPEHHUI;

co0JII01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYIOBaHUEM;
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pa3nnyaTth OCHOBHBIC TNPU3HAKM H3YYEHHBIX (M3WYECKHX MOJENel: MaTepuanbHas TOUKa,
abCOoJIIOTHO TBEPJIOE TEJIO, TOUCUHBIM UCTOUYHHK CBETA, JIy4, TOHKAs JMH34a, IUIaHeTapHasi MOJIeJIb
aTOMa, HyKJIOHHAsi MOZI€JIb aTOMHOTI'O Spa;

XapakTepu30BaTh NPHUHIMIIBI JEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOWCTB C
ONoOpoil Ha MX omucaHus (B TOM YHUCIE: CIUAOMETP, JATUUKH IIOJO0XKEHUS, PACCTOSHUS U
YCKOPEHHUs, paKera, 53XOJOT, OYKH, IEpPHUCKON, (OoToanmnapar, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HaHMS O CBOMCTBaX (U3NYECKUX
SBJICHUI U HEOOXOAMMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMaTHUYHBIC PHCYHKH M3YYCHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX NPUOOPOB M TEXHOJIOTMYECKUX IPOLIECCOB IPU PELIEHUH y4eOHO--
IPAaKTUYECKUX 3a/1a4, ONTHUECKUE CXEMBbI AJIs IOCTPOEHUS U300pakeHUl B IIIOCKOM 3epKaje U
coOuparoIeit TMH3E;

IOPUBOANUTH IPUMEpPbI (HaXOOUTh MH(OPMALMIO O MpUMEpax) MPAaKTUYECKOIO HCIOJIb30BaHUS
(bu3nuecKrx 3HaHUHN B MOBCEIHEBHON XKU3HH [yl o0ecrieueHHs 6€3011acHOCTH NP 0OpallieHUH ¢
npuOopaMyl W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUs 3/10pPOBbsI U COOJIOJEHHUS HOPM
HKOJIOTHYECKOr0 MOBEJICHHS B OKPYKAIOLIEH CpeLe;

OCYILECTBIIATh MOMCK MHpOpMaLuu (huzndeckoro coxepxkanust B MHTepHeTe, caMOCTOSITEIbHO
(bopMynupys MOMCKOBBIM 3ampoc, HAXOAUTh IYTH OINpPENeNeHUsl JOCTOBEPHOCTU IOJIy4YEHHOH
MH(pOpMaLlMU HAa OCHOBE UMEIOIUXCS 3HAHUH U JIONOJIHUTENbHBIX HCTOUHUKOB;

UCMOJIb30BaTh IPU BBIIOJIHEHUM Y4YEOHBIX 3aJaHUi Hay4yHO--TIONYJSIPHYIO JIUTEPATypy
(Gu3nM4ecKoro cojJepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMaMyl KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALMKM W3 OAHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(pOpPMALUU U3
HECKOJIbKUX HCTOYHHMKOB (PU3MUYECKOrO coJlepKaHMs, MyOJMYHO TMPEICTaBIsATh PE3YIbTaThl
IPOEKTHON WJIM HCCIEN0BATENbCKON JAESITENbHOCTH, IpPH 3TOM TPaMOTHO MCIOIb30BaTh
M3YYEHHBII NOHATUMHBIN anmapaTt U3y4aemoro pasjesna (U3MKU U COPOBOXKIATh BBICTYIUICHHUE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. GU3ndecKre SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, ITEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢uznueckux BeaMuuH. DPU3NYECKHe NPUOOPHI.
[TorpemnHocTs u3mMepennii. MexxayHapoaHas CHCTEMA €IUHHII.

Kak ¢usuka u npyrue ecrecTBeHHble HayKH H3y4yaroT MpHpoNy. EcTecTBEeHHO-HAay4YHBIIH
METO/ TMO3HaHMA: HaOJIIOJeHHE, IOCTAaHOBKA HAYYHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIEPUMEHT TI0 TPOBEPKE TUIOTe3, OObACHEHHE HalmonaemMoro sBiueHus. Onucanue
(bu3nUeCKUX SBICHUNA C TOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

MexaHnueckue, TEII0BbIE, JIEKTPUYECKNE, MATHUTHBIC, CBETOBBIC SIBICHHUS.
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Ouznyeckue NpudOpPsI U MPOoIeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IIU(POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OnpeneneHne 1EHbI JEICHUS KAl H3MEPUTEIHLHOTO MPHOOopA.

N3mepenne pacCcTOsTHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO TeIa.

Ornpenenenne pa3MepoB MAJIbIX TEJ.

W3mepenne Temneparypsl IPpU NOMOILHU KUAKOCTHOTO TEPMOMETpPA U IaTYMKa TEMIIEPATYPBI.
[IpoBenenune uccnenoBaHus MO NPOBEPKE TMIOTE3bl: JAJbHOCTh MOJIETA IIAPUKA, MYLIEHHOTO
TOPU30HTAIILHO, TeM O0JIbIlIe, YeM OO0JIbIlIe BHICOTA ITYCKA.

Pa3nes 2. [leppoHavyabHbIe CBeleHHS O CTPOCHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBuxenue yacTtul] BemiecTBa. CBs3b CKOPOCTU JBMKEHMSI YAaCTHUI] C TEMIIEpaTypOM.
bpoynoBckoe nBuxkenue, auddysus. BzauMopeicTBue dYacThil BEUIECTBA: MPUTSKEHHE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI  BEIIECTBA: CTPOCHHE Ta30B, IKUIAKOCTEH U  TBEPABIX
(kpucTamnnyeckux) Ted. B3auMocBsA3b MEXIy CBOMCTBAMM BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHHA
BOJIBI.

Hemoncmpayuu.

HabGmonenne 6poyHOBCKOTO JBUKEHUS.
Habmonenue nuddysun.
HaOnronenue siBneHu, 00bsCHAIOMUXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM YacTHUL] BEIECTBA.

Jlabopamopuvie padomol u onvimel.

OreHka [uaMeTpa aToMa METOJIOM PsIIOB (C MCIOJIb30BaHUEM (hoTorpaduii).
OnbITh! IO HAOJIIOIEHUIO TEIJIOBOTO PaCIIMPEHHs ra30B.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHHUSL.

Pa3nen 3. /IBu:keHune U B3auMo/ieiicTBHe TeJl.

Mexanuueckoe nBUKeHHE. PaBHOMepHOe M HepaBHOMepHOe JBHKeHHe. CKOpOCTb.
Cpenssist CKOpoCTb ITPU HEPABHOMEPHOM JBHKEHUH. Pacy€r myTH v BpeMeHH IBUKEHUSI.

SBnenne wmHepuMu. 3aKOH HMHepUuHU. B3aumoneicTBuME Ten Kak NpUYMHA HU3MEHEHHUS
CKOPOCTH JBHXKEHHMS Tel. Macca kak mepa uHepTHocTH Tena. IlnotHocTs BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00bEMA BeleCTBa.

Cuna kak XxapakTepucTUKa B3aumojeiicTBus Tten. Cuia ynpyroctd M 3akoH ['yka.
W3mepenune cuiibl ¢ MOMOUIbIO JUHAMOMETpa. SIBleHHe TAToTeHus U cuia Tsbkectd. Cuna
TSKECTH Ha Jpyrux IutaHerax. Bec tema. HeBecomocth. CliokeHWE CHII, HAIpPABJICHHBIX I10
onHOI npsimoii. PaBHOzelcTByIomas cui. Cuna TpeHus. TpeHHue CKOJNbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoje U TEXHUKE.

Hemoncmpayuu.

Habmonenne MexaHHUeCKOro JABMKEHUS Tea.
N3mepeHne ckopocTy NPSIMOIMHENHOTO ABH>KEHHUS.
HabmioneHue siBieHus: MHEPLIUU.
Hab6nronenne naMeHeHus1 CKOPOCTH TTPU B3aMMOJICHCTBHUH TEJl.
CpaBHeHME Mace MO B3aUMOJICUCTBUIO TE.
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CrokeHue cujl, HalpaBJICHHBIX 1O OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimol.

OrmpezesieHne CKOPOCTH  PAaBHOMEPHOTO JABWXEHHUs (IIapuKa B  JKUJIKOCTH, MOJENHU
AIIEKTPUIECKOTO aBTOMOOUJIS M TaK Jlajee).

Ornpenenenne cpeHei CKOPOCTU CKOJIBKEHUs OpyCKa WK IIapUKa MO0 HAKIIOHHOM MJIIOCKOCTH.
OrnpezeneHne mI0THOCTUA TBEPAOTO Tea.

OnpIThl, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTh pacTsokeHus (aedopmanuu) MpYKUHBL  OT
MPUIIOKEHHOM CHUJIBI.

OnbIThL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIbKEHUS OT Beca Teja U Xapakrepa
COIPUKACAIOLINXCS TIOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIMUEHUS J1aBiieHus. [{aBnenue raza. 3aBUCUMOCTh
JaBJieHUA Ta3a oT 00bEMa, Temrneparypsl. [lepenayua naBneHust TBEPABIMU TEIaMH, KUIKOCTIMU
u razamu. 3akoH llackans. [THeBmMarnueckue mamuHbl. 3aBUCUMOCTDH AABJICHUS KUAKOCTH OT
ryounbl.  ['miapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpHUMHBI CyIIECTBOBAaHHUS BO3IYLIHOM
obooukn 3emimn. Onwit Toppuyermm. M3mepeHue atmMocepHOro MaBicHHS. 3aBUCHMOCTH
atMoc(epHOro MJaBJICHHS OT BBICOTHI HaJX YypoBHeM Mops. [Ipubopsl s U3MepeHus
aTMoc(hepHOro JaBJICHHS.

JlelicTBHE )KUIKOCTU U ra3a Ha MOTPYKEHHOE B HUX Tes0. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Hemoncmpavyuu.
3aBUCUMOCTb JaBJIEHUS T'a3a OT TEMIIEPATYPBhI.

[lepenaya naBneHuUs KUIKOCTHIO U Fa30M.

Coob1maronmecs: Cocy/sl.

I'mppaBnnueckuii mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TABJICHHUS.

3aBUCHMOCTh BBITAJIKUBAIONIEH CUJIBI OT 00BEMA TOTPYKEHHOW YacTH Tela W TUJIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILIEH CUJIBI BECY BHITECHEHHON KUAKOCTH.

VcnoBue mniaBaHUs TeIN: IUIABAaHUE WM TNOTPYKEHHE TeJl B 3aBHCUMOCTH OT COOTHOIICHMS
MJIOTHOCTEHN Teja U KUJKOCTH.

Jlabopamopuvie pabomul u onvimel.
WccnenoBanue 3aBUCMMOCTH Beca Tella B BOAEC OT 00BbEMA MOTPYXKEHHOW B JKUIKOCTh YaCTH
Tena.
Onpenenenrie BEITATKUBAIONIECH CUIIBI, IEUCTBYIONIEH HA TEJO, MOTPYKEHHOE B KUIKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAIKHABAIOIIEH CWIIbI, JEUCTBYIOIIEH Ha TEIO B MKUJIKOCTH, OT
MAacchl Tena.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJKHUBAIOLIEH CHIIbI, JEHCTBYIOLIEH Ha TEJNO B
KUAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MIOTHOCTH KUAKOCTH.
KoHcTpynpoBanue apeomerpa WM  KOHCTPYMPOBAaHME JIOAKM M OmpelereHue  eé
TPYy30MOABEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEpPrus.
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Mexanudeckas pabora. MOIIHOCTb.

[IpocTeie MeXaHU3MEBI: pblYar, OJIOK, HAKIOHHAs IUIOCKOCTh. lIpaBmiio paBHOBecHs
peruara. [IpuMeHeHue mpaBuiIa paBHOBECHS pbldara K OJIOKY. «30JI0TO€ MPABHIIO» MEXAHUKH.
KIIJ mpocTbix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexanuyeckas sHeprus. KuHetmueckas W noTeHUHMalIbHas »Heprus. lIpeBpaienue
OJIHOT'O BU/Ia MEXaHUYECKOW SHEPTUU B IpYroil. 3aKOH COXPAaHEHHUS SHEPIUU B MEXAHUKE.

Hemoncmpayuu.

[Ipumepsl POCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomot u onvimeul.

Omnpenenenne pabOThI CHUIIBI TPSHHS TPU PABHOMEPHOM JBMKCHHH Tella 10 TOPU30HTAIBHOMN
MOBEPXHOCTH.

HccenenoBanue yciaoBUi paBHOBECHUS phlyara.

N3mepenne KII/] HakTOHHOM ITIOCKOCTH.

N3yuenue 3aKoHa COXpAHEHUS] MEXaHUYECKOM SHEPIUu.

8 KUIIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOM TEOpUU CTPOEHUS BellecTBa. Macca
U pa3sMepbl aTOMOB W MOJeKyld. OTmbITbl, TOATBEPXKIAIOIIUE OCHOBHBIC TOJIOXKEHUS
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucraminueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTSH M TBEPIBIX TEJI HA OCHOBE TIOJIOKEHUH
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CMauMBaHWE M KanWULIpHbIE sBIeHUsA. TermoBoe
pacIIMpEeHHE U CKATHUE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABW)KEHHUS YacTHIL.
Buytpennsis aHeprus. CrnocoObl W3MEHEHHUS BHYTPEHHEW OJHEpPruu: TeIulonepeaadya M
coBeplieHre paboThl. Buasl Teronepenaun: TeriIonpoOBOAHOCTh, KOHBEKIIUS, H3ITYYCHHUE.

KonuyecTBo TemnoThl. YenbHas TEMIOEMKOCTh BEIIECTBAa. TeMIo00OMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OarnaHca. [lnmaBneHue u OTBep/ieBaHHE KPUCTATUTHYECKUX
BEIIECTB. YJeNbHas TemoTa raBieHus. [lapooOpasoBanue u koHaeHcanus. HMcmapenue.
Kunenune. YnenpHas Teruiota mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATyphbl KHUIICHHS OT
aTMoc(hepHOTro JaBICHHUS.

BnaxuocTs Bo3ayXa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuatmmner padoter TemnoBeix aBurareneit KIIJ[ temmoBoro nurarens. TeroBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEbI.

3aK0H COXpaHEHUs U IPEBPAIICHHS YHEPTUHU B TEIIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JBHIKEHUS.
Hab6monenue nuddys3un.
Habmronenue siBIeHU cMaurBaHUs W KAMAUTSIPHBIX SBICHUI.
Habmronenne TemnoBoro pacivpeHus Ted.
V3meHeHre naBlieHus Ta3a Mpy U3MEHEHUN 00bEMa U HAarpeBaHUM WIIH OXJIQKICHUH.
[IpaBuna n3mepeHus TeMIepaTypsl.
Bunasl Terionepenayn.
15



10.
11.
12.
. Mozenu TeImioBbIX IBUTATENICH.

o wnNE

10.
11.
12.
13.

OxJ1aXICHUE TIPH COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIOEMKOCTEH pa3InYHBIX BEIIECTB.
HaOmronenne kunenus.

Habumronenne noctossHCTBa TeMIlepaTypbl IPU MIJIaBICHUH.

Jlabopamopuwvie padbomot u onvimeol.
OnbITHI 1O OOHAPYKEHUIO NEUCTBHUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUS.
OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnbITh 10 HAOJIIOAEHUIO TEIJIOBOTO PACIIMPEHUS ra30B, KHUIKOCTEH U TBEPABIX Tell.
Onpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.
OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro 00bEMa U HarpeBaHUs WM
OXJIXKICHUSI.
[TpoBepka runore3sl TMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.
Habmroienne m3MeHeHus BHYTPEHHEH SHEpPrUu Teja B pe3ylibTaTe Teruionepeaadyd U paboThl
BHEIIHUX CHIL.
HccnenoBanue sBJIeHUs TEIIO0OOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueii BOJIBI.
Onpenenenne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW IPH TEIUIOOOMEHE C HarpeThiM
METAJIIMYECKUM LIUIUHIPOM.
Onpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.
HccenenoBanue npouecca uCapeHusl.
OmnpeneneHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.
Omnpenenenue yenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onextpuzanus Ten. JlBa poja IJMEKTpUYECKUX 3apsAoB. B3zanMopelcTBHe 3apspKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aUMOJEWUCTBUS 3apsSKEHHBIX TE1 OT BEJIWYUHBI
3apsJI0B U PacCCTOSTHUSL MEXTy TEIaMH).

Onekrpuueckoe mnose. HanpsxE€HHOCTh 3nekTpuyeckoro noss. [lpuHnun cynepno3unuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocurenu a5eKTpUYeCKUX 3apsioB. DJIEMEHTAPHBIM 3JeKTpuueckui 3apsan. CrpoeHue
aTtoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

ONEeKTpUYECKUH TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa. McTouHukn
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3IIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KUIAKOCTAX U razax.

Onektpruueckass nens. Cuima Toka. OieKTpuueckoe HampspbkeHne. ConpoTHBIEHHE
IIPOBOJIHHKA. Y JIEIbHOE CONPOTUBIEHHE BemecTBa. 3akoH Owma I y4acTKa LEMH.
[TocnenoBarenbHOE U MapaieIbHOE COEUMHEHHE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTH AJIeKTpUUYECKOro ToKa. 3akoH Jlxoyns—JleHna. DnekTpruueckue 1enu
U TIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocrositHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSIHHBIX MAarHuTOB. MarmuTHoe IIOJIE.
MaruauTtHoe noje 3eMiH U €ro 3HaueHue i xKU3HU Ha 3emiie. OnblT Dpcrena. MaruutHoe nose
3JIEKTPUYECKOTO TOKa. [I[puMeHeHne 3eKTpOMarauToB B TEXHUKE. [[eficTBHE MarHUTHOTO MOJIS
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HAa TPOBOJHUK C TOKOM. OJEKTPOABHUIaTelb MOCTOSHHOrO TokKa. lMcmonb3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

Onpitel  @apagness. SIBneHue  ayieKTpomMarHuTHOM  uHAykuuu. IlpaBuio  JleHna.
OnextporeHeparop. CrnocoObl MOMYyYEHHS HIIEKTPHUUECKOW HHEPTrUU. DIEKTPOCTAHIUH Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3aus Tell.

JIBa posia seKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DneKTpocTaTUUECKast UHIYKIIMSL.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apPsI0B.

[TpOBOAHMKY U TUAIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUMN 3JIEKTPUYECKOTO MOJIS.

HIcTOYHUKY TOCTOSTHHOTO TOKA.

JleiicTBHS STIEKTPUUECKOT0 TOKA.

. DJIEKTPUUYECKUIN TOK B )KHIKOCTH.

. "'a30BBbIit pazps.

. 3MepeHune cuiibl TOKa aMIIEpMETPOM.

. I3MepeHune 3JIeKTpUYECKOro HaNpsKEHUsT BOJIbTMETPOM.

. Peoctat u marazuH cOnpoTHBIIECHUM.

. B3anmoneicTBre NoCTOSIHHBIX MarHUTOB.

. MopenupoBaHue HEBO3MOKHOCTH pa3AeJICHUs IOJIOCOB MarHUTa.
. MozenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

. OneIT Opcrena.

. MarauTHoe 1noJje Toka. JJIeKTPOMAarHuT.

. JleficTBMe MarHUTHOTO NOJI Ha MPOBOJHUK C TOKOM.

. DIEKTPOABUTATEINb MIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. Onbrter @apanest.

. 3aBUCUMOCTH HaIpaBJIeHUsI HHIYKITMOHHOTO TOKA OT YCIIOBUN €r0 BO3SHUKHOBEHHS.
. DIIEKTPOTreHePaTOP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.
OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIMU TNl MHAYKIMEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue qeHCTBUS IIEKTPUIECKOTO OIS HA MPOBOIHUKH U AUDTICKTPHUKH.
CoOopxka u mpoBepKa pabOThI AMEKTPUIECKOH €M MOCTOSHHOTO TOKA.
V3mepeHue u peryJIMpoBaHUEe CUITBI TOKA.
N3MepeHne u perynmpoBaHue HAPSKEHHUS.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HIYHIETO YEpe3 PE3UCTOp, OT COMPOTHUBICHUS
pe3uCTOpa M HAMPSHKEHUS Ha PE3UCTOPE.
OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD JIEKTPUUYECKOTO COMIPOTUBIIEHUS TPOBOJHUKA OT €r0
JUTMHBI, TTOAIH MTOTIEPEYHOT0 CEUCHUS U MaTepuaa.
[IpoBepka TmpaBWiIa CIOKEHHUS HAMPSDKEHUHW TMPH  TOCIEIOBATEIBHOM COCTUHEHUH ABYX
PE3UCTOPOB.
[TpoBepka mpaBuIIa JIst CHITBI TOKA MTPH NAPaJLICIIbHOM COSAMHEHUH PE3UCTOPOB.
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. Onpenenenue pabOTHI IEKTPUUECKOTO TOKA, UIYILETO Yepe3 PE3UCTOP.

. Onpenenenre MOIHOCTH IEKTPUUYECKOT0 TOKA, BBIIEISIEMON HA PE3UCTOPE.

. McecnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HIYILETO Yepe3 JaMIIOUKy, OT HAIIPSLKCHUS Ha HEH.

. Onpenenenne KIIJ[ HarpeBatens.

. McenenoBanue MarHUTHOTO B3aUMOJEHCTBUS IIOCTOSIHHBIX MarHUTOB.

. I3ydyeHrne MarHuTHOTO MOJIsl TOCTOSIHHBIX MarHUTOB MIPHU UX O0bEIMHEHUH U Pa3/ICIICHUU.

. UccnenoBanue 1elCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

. OBITHL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUSA KATYIIKHA C TOKOM M MarHuTa
OT CHJIBI TOKA M HAMPABJICHUs TOKA B KaTYILKE.

W3yuyenune neicTBUS MarHUTHOT'O IIOJIsSI HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padboTsl SJIEKTPOIBUTATEIS.

N3mepenne KIIJ[ anekTpoaBuraTeIbHOM yCTaHOBKHU.

OnpITHI IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHONW MHIYKIIMH: UCCIIEJOBAaHUE HU3MEHEHUI
3HAYEHUsI U HAMPABIICHU UHIYKIIMOHHOIO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsAMONMHENHOE nBMKEeHME. HepaBHOMepHOE
npsiMoiuHeHoe aBmkeHue. CpenHsisi U MTHOBEHHAs CKOpPOCTb Tejla INpU HEPaBHOMEPHOM
JBU>KEHUH.

VYckopenue. PaBHoyckopeHHOe npsMonuHeiHoe aBrkenne. CBoooiHoe naaenue. OmnbIThl
lNanunes.

PaBHOMepHOe IBMKeHHE MO oKpykHOCTH. Ilepuon u vactora obpamenus. Jluneitnas u
YIII0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHUE.

Ilepsbiit 3akoH HerotoHa. Bropoi 3akon Hetorona. Tperuit 3akoH HeroroHa. IIpunimn
CYNEPIIO3ULUU CHIL.

Cwia ympyroctu. 3akoH ['yka. Cuia TpeHMs: cujia TPEHUS CKOJIbKEHHUS, CHJIa TPEHHS
IIOKOS1, APYTHE BUBI TPEHUSI.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSITOTEHMs. YCKOPEHHE CBOOOJHOTO MaeHMS.
JBuxenne 1ianer Bokpyr Connpa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[EepErpy3KHu.

PaBHOBecue maTepuanbHON ToukH. AGCOMOTHO TBEPJOE Teno. PaBHoBecue TBEpaOTO Tena
C 3aKpEIUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3smenenue umnynsca. Mmnynec cuibl. 3aKOH COXpaHEHHs HMMITYJIbCA.
PeakTuBHOE NBHKEHUE.

Mexannueckass pabota U MourHOcTb. Pabota cunm TsxkecTd, ynpyroct, TpeHusi. Csi3b
sHepruu u pabotel. [loTeHuuanpHas SHeprus Tena, MOJHATOTO HaJa MOBEPXHOCTHIO 3EMIIU.
IToTrenumanpHas 3Heprus cxaroi npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
DHEPruM. 3aKOH COXPAHEHHUS] MEXaHUYECKON DHEPTHH.

Hemoncmpayuu.

Habmionenne MexaHMYeCKOro ABM)KEHHS TeJla OTHOCUTENILHO Pa3HbIX TeNl OTCUETA.
CpaBHeHuE NyTEN U TPAEKTOPUN ABM)KEHUS OJJHOTO U TOTO )K€ TEJIa OTHOCUTEIBHO Pa3HBIX TEJ
OTCYETA.
N3mepenne cKkopoCTH U YCKOPEHUs MPSMOIMHENHOTO JBUKEHUS.
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UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

HabGntonenue nBukeHus Tejaa no OKpyKHOCTH.

Habnronenne MexaHMuecKuX SIBICHUN, MPOUCXOAIINX B cucteMe oTrcuéra «Tenexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JBHKCHHH OTHOCUTEIILHO KaOWHETa (PU3HKH.

3aBHUCHUMOCTh YCKOPEHHUSI TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

HabGnronenue paBeHCTBA CHJT TIPU B3aUMOCHCTBUH TE.

N3MeHeHue Beca Tena npu yCKOPEHHOM JBH>KCHUU.

. Ilepenaya nmnysbca npyu B3aMMOJICHCTBUH Tell.

. IIpeoOGpa3zoBanust SHEPrUM IPU B3aUMOJCHCTBUN TEN.

. CoxpaHeHmne nMIysbca Ipyu HEYIPYroM B3aUMO/ICHCTBHH.

. CoxpaHenue uMmysibca Ipu abCOIOTHO yIIPYroM B3aUMOJICHCTBUU.

. HaGmroieHme peakTHBHOTO TBMYKECHUSI.

. CoxpaHeHre MEXaHUYECKON IHEPTUU ITPU CBOOOTHOM IMaJICHUH.

. CoxpaHeHne MEeXaHNYEeCKON SHEPruM MPU ABMXKEHUH TeJla MO JeHCTBUEM IPY>KUHBI.

Jlabopamopnwvie pabomot u onvimel.
KoHnctpynpoBanue TpakTa JUisl pa3sroHa ¥ JaJlbHEHIIEro paBHOMEPHOIO JBM)KEHUS IIapuKa WU
TEJICHKKH.
Omnpenenenne cpenHeil CKOPOCTH CKOJBKEHHUS OpycKa WM JBM)KCHUS [IapUKa M0 HAKIOHHON
IJIOCKOCTH.
Omnpenenenne yCKOpEHUs Teja MPH PaBHOYCKOPEHHOM JBMKEHHH 10 HAKJIOHHON TTIOCKOCTH.
HccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHH TMPH PaBHOYCKOPEHHOM JBW)KEHUHM 0e€3
HayalbHOM CKOPOCTH.
[TpoBepka rumoTesbl: €M NpU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HayalbHOW CKOPOCTH IyTH
OTHOCATCS KaK psiJl HEUETHBIX YHCEJI, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBXKEHUS OT CUITbl HOPMAJIBHOT'O J1aBJICHUS.
Onpenenenne k03P PULMEHTA TPEHUS CKOIBXKEHHUS.
Omnpenenenne KECTKOCTU MPYKUHBI.
Omnpenenenne pabOTHI CHIIBI TPEHHS NMPH PABHOMEPHOM JBIKCHHH Tella 10 TOPH30HTAIBLHOU
MIOBEPXHOCTH.

. Onpenenenne paboThI CUITBI YIPYTOCTH TIPU MOIBEME TPy3a C UCIIOIH30BAHUEM HETIOBHUKHOTO

Y TIOJIBMYKHOTO OJIOKOB.
N3yuenune 3aKoHa COXpaHEHUs! SHEPTUU.

Pa3nen 9. Mexannuyeckue K0J1e0aHUA U BOJHDI.

KonebarenbHoe nBmwxeHune. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUWI: MEepHOJ, YacToTa,
aMIuTyna. MarematudyecKuil W NpPYKMHHBIM MasTHUKMW. lIpeBpamieHune sHeprum mpu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue konebanus. Beinyxnenasle konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CBolicTBa MexaHW4YeCcKuX BOJIH. [IpoosbHbIE U TTOTIEpeYHbIE BOIHBI. [[T1MHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbBI B TBEPAOM TeJ€, CEICMUYECKHE BOTHBI.

3Byk. ['poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Hab6mronenue xonebanuil Ten Mo 1eWCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabGnronenue BeIHYKIEHHBIX KOJIe0aHUH U Pe30HAHCA.
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PacnpocTpanenue npoAoibHbIX U MONEPEUHBIX BOJIH (Ha MOJEIN).
HabumtoneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKYCTHYECKHI1 pe30HaHC.
Jlabopamopuvie pabomol u onvimol.
Omnpeznenenne 4acTOTHI U MEPHOAA KOJIeOaHUH MaTeMaTHYeCKOT0 MasiTHUKA.
OnpezneneHye 4acTOThl U MepHoa KoneOaHUH IPy>KUHHOIO MasTHUKA.
HccnenoBaHue 3aBUCUMOCTH N1€PHOAA KOJIEOAHNH MMOABEIIEHHOTO K HUTHU I'Py3a OT JJIMHbBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHNH NPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.
[TpoBepka HE3aBUCUMOCTH IIEpUOJa KoJIeOaHU rpy3a, MOBEIIEHHOI0 K HUTH, OT MacChl Ipy3a.
OnbITH, EMOHCTPUPYIOIIME 3aBUCHMOCTh MEpuoja KoJeOaHW MPYKMHHOTO MAasTHHKA OT
MAaccChl Ipy3a U KECTKOCTH IIPYKUHBI.
N3mepeHune yckopeHus cBOOOAHOIO MaJACHHUS.
Pa3nes 10. Di1eKTpOMarHuTHoOe 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJEeKTPOMAarHUTHOE I0JIe. DJIEKTPOMAarHUTHbIE BOJHBI. CBOWCTBA 3JEKTPOMATHUTHBIX
BoJH. [1IKkana s5ekTpoMarHuTHBIX BOJIH. Vcnoab30BaHuE 3JIEKTPOMArHUTHBIX BOJIH Il COTOBOM
CBSI3U.
OnexkTpoMarHuTHas npuposa ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBa CBeTA.
Hemoncmpayuu.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoiHOBBIE CBOIICTBA CBETA.
Jlabopamopnuvie padbomot u onvimol.
N3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIJIBHOTO TeNe(oHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBas mognens cera. Mcrounukn csera. [IpsMosMHENHHOE pacnpOCTpaHEHUE CBETA.
3armenuns Connua u JIynel. Otpaxenue cera. [Tnockoe 3epkano. 3akoH OTpakeHUs CBETA.
ITpenomiienue cBera. 3aKOH IpenoMiieHus cBeTa. I1olHOe BHyTpEeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHne OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.
Jlunza. Xox nyweit B mumH3e. Onruueckas cucrema ¢oTroamnmnapara, MHUKpOCKoONa u
Teneckomna. ['a3 kak onTudeckas cucreMa. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenue 6enoro ceera B criektp. OnbiTel HptoToHa. Clio)keHHE CIEKTPATIbHBIX I[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[TpstmonuHEITHOE pacIpoCTpaHEHHUE CBETA.
OtpaxkeHue cBera.
[Toryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue cera.
ONOTHYECKUN CBETOBOJI.
Xoa mydeil B cobuparoiieil JuH3e.
Xop JIydeil B paccenBarolel JIMH3E.
[Tony4yenue n300paxeHuit C MOMOIIBIO JIMH3.
[Tpuniun neiictBus doroamnmnapara, MUKPOCKONA U TEIECKOIA.
Mopens rnasza.
PaznoxeHnue 6e10ro cBera B CIEKTP.
[Tony4yenue Oenoro cBera Mpu CIOKEHUH CBETA PA3HBIX L[BETOB.
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Jlabopamopnwvie padbomot u onvimol.
HccnenoBanue 3aBUCUMOCTH yIJla OTPAXKEHMsI CBETOBOTO JIyda OT yrijia IaJeHusl.
N3ydeHne xapakTepuCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3€pKalle.
HccnenoBanue 3aBUCMMOCTH yIJIa MIPEJIOMIIEHHS CBETOBOTO Jy4ya OT yIJa MaJeHUs Ha IPaHULE
«BO31YX—CTEKIIO».
[Tomy4yeHnue n300pa>keHUI ¢ TOMOIIBIO COOUpArOIIEH JTUH3HI.
Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKON CUJIbI COOMpArOILEH JINH3BL.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OnbITh! IO BOCIIPHUSITHUIO I[BETA IPEIMETOB MPU UX HAOJIIOJCHUH Yepe3 LIBETOBbIC (PHIIBTPHI.

Pa3nes 12. KBaHTOBBIE SIBJICHUS.

OmnsiTel Pesepdopna n mnanerapuas mozaens aroma. Moaens atoma bopa. Mcenyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamuoaktuBHOCTh. Anbda-, O6eta- W ramma-uznydeHus. CTpOeHHE AaTOMHOIO Spa.
Hyxnonnas wmopgens atoMmHoro szapa. HMsoromsl. PannoaktuBHble mnpeBpamieHus. Ilepuon
II0JIypacnasa aTOMHBIX sJIEp.

SnepHble peakuyy. 3aKOHbI COXPAHEHUs 3apsiZI0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3H
aTOMHBIX saep. CBsa3p macchl UM dHepruu. Peakuuu cuHTe3a u JeneHus spep. Mcerounuku
sHeprun CosHUA U 3BE3 .

Snepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3JIyYE€HUHN Ha )KMBbIE OPTaHU3MBI.

Hemoncmpayuu.

CreKTpbl U3JIy4€HUs U TOTJIOIMICHHUS.
CrHeKTpbl pa3aMyYHbIX I'a30B.
CrnexTp Bogopo/a.
HaGnronenue TpexoB B kamepe Buibcona.
PaboTa cuéTunka HOHU3UPYIOLINX U3ITy4EHU.
Perucrpanus u3inydeHus IpUPOIHBIX MUHEPAJIOB U MIPOJYKTOB.
Jlabopamopnuvie padbomuvt u onvimol.
Habumroenre CrulonHbIX U IMHEWYaThIX CIIEKTPOB U3TYYECHHUS.
HccnenoBaHue TPEKOB: U3MEPEHHUE YHEPTUH YACTHUIIBI IO TOPMO3HOMY IYTH (110 oTorpadusim).
W3mepenne paaroakTUBHOTO (oHA.

IToBTOpHTEIBLHO-0000 AN MOIYTb.

[ToBTOpUTENBHO--0000IAIOIIMKA ~ MOAYNb MpeAHAa3HAaYeH JJIs CHUCTeMaTH3aluu |
0000111eHUsT TPEMETHOTO COJIEPXKAHHSI U OMbITA JIEITEbHOCTH, IPHOOPETEHHOTO MPH U3YUEHUHU
BCEro Kypca (PM3MKH, a TakKe /sl MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY 10
¢buznke s 00yJarommxcs, BBIOPABIINX 3TOT YU€OHBIH MpeMeET.

[Ipy wu3ydyeHMHM JAHHOTO MOZYJS pEaNu3yloTCsi M CHCTEMaTU3UPYIOTCS — BUIbBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecneurMBaercs JOCTHXKEHHE TMPEAMETHBIX U
MeTaNnpeMETHBIX IJIAaHUPYEMBIX PE3yIbTaTOB 00y4eHHs, (OPMUPYETCS €CTECTBEHHOHAY4HAs
IPaMOTHOCTb: OCBOEHHME HAy4YHBIX METOJIOB HCCIICOBAHUS SIBICHUH MPUPOABI U TEXHUKH,
OBJIQJICHUE YMEHMSAMHU OOBSICHATh (U3MUECKUE SBICHHS, NPUMEHsS IOJydYeHHbIE 3HAHUS,
pelaTh 3aJa4i, B TOM YHMCJI€ KaYECTBEHHbBIE U OKCIIEPUMEHTAIIBHBIE.

[TpyHIMNIMAIBHO AEATEIBHOCTHBIA XapakTep JaHHOTO pas3zeiia pealn3yeTcs 3a CUET TOro,
YTO 00Yy4aroLUeCs BBIMOIHSIOT 3aJJaHNs, B KOTOPBIX UM IIPEUIaraercs:
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Ha OCHOBE IMOJIYYEHHBIX 3HAHHUM pacro3HaBaTh U HAYYHO OOBICHATH GU3UUYECKUE SBIICHUS

B OKPYKaroUIEH IPUPOJE U OBCEIHEBHOM KU3HU;

HCIIOJI30BaTh HAYYHBIC MCTO/AbI MCCICIOBAHUSA (1)I/I3I/I‘-IGCKI/IX HBHGHHﬁ, B TOM 4YHCJIC IJIA

IMPOBCPKHU T'UIIOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOOOB;

O00BACHATH HAay4YHBIC OCHOBBI Hanbosee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ,

HarmpuMmep, MPaKTUICCKOro UCIOJIb30BaHUA Pa3JIMYHbIX KCTOYHUKOB SHEPIru Ha OCHOBE 3aKOHA

MMpEBpaIICHNA U COXPAaHCHH BCEX N3BCCTHBIX BUIOB SHEPI'UH.

TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne ni/m KouunyecTBo
Pa3nen, tema
4acoB
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY:KAKOIIEro MUpPa
1.1 ®dusuka - HayKa o0 MPUPOe 2
1.2 duznyecKne BeTUINHBI
. 2
1.3 EcrecTBeHHOHAay4HBIH METO/ MO3HAHUS
Htoro no paznemny 6
Pa3nes 2. [leppoHavyaabHbIe CBEACHUS O CTPOCHHH BelleCTBA
2.1 CrpoeHue BemiecTBa 1
. 2
2.2 JIBr>KeHUE 1 B3aUMO/ICMCTBUE YaCTHUIL BEIIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA
Hroro no pazgeny
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHn4eckoe JBHKEHUE
3.2 Wueprus, macca, TUIOTHOCTh
14
3.3 Cumna. Buner cun
Wroro no pazueny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B
41 Hasnenue. [lepenaya naBneHust TBEPAbIMU TE€IAMHU, KUIKOCTIMH 3
' U TazaMu
4.2 JlaBIIeHHE )KUIKOCTH 5
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4.3 ATMochepHoe 1aBiIeHHE 6
4.4 JlercTBHE KUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TEIIO
Htoro no paszneny 21
Pa3zgea 5. Pabora u MOIIHOCTB. JHePrus

3
5.1 PaboTa 1 MOITHOCTB

5
5.2 IIpocTeie MExaHU3MBI

4
5.3 MexaHnuecKasi SHEprHs
Htoro no paznemny 12
PesepBHoe Bpems 3

68

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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8 KJIACC

Ne i/ KoaunuecTBo
Pa3pen, tema
JacoB
Paznen 1. TensioBuIe ABJICHUSA
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7
21
1.2 TennoBbie mpoiecchl
Wroro mo paszneny 28
Pa3znen 2. DiiekTpuyecknue 1 MAarHMTHBIE SIBJIEHUS
91 DJIeKTPUYECKHE 3apsbl. 3apsHKCHHBIC Tea H UX 7
' B3aUMOJICHCTBHE
20
2.2 [TocTOSIHHBIN NEKTPUUYECKUI TOK
6
2.3 MarauTHebI€ SIBJICHUS
2.4 DNeKTpOMarHuTHasE UHIYKITUS 4
Hroro no paszneny 37
PesepBHOE Bpems 3
68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KJIACC

Ne n/m KoanuecTBoO
Pa3pnen, tema
4acoB

Pa3zgen 1. Mexann4deckue siBJICHUSA

10
1.1 Mexannueckoe IBUKEHHUE U CITIOCOOBI €0 OITMCAHUS

20
1.2 BzanmoneiicTBue Ten

10
1.3 3aKOHBI COXPaHEHUS
Htoro no paznemny 40
Pa3zgen 2. Mexann4deckue K0Je0aHUA M BOJHBI

.
2.1 Mexanndeckue KoJieOaHus

8
2.2 MexaHnu4eckue BOJIHBL. 3BYK
Htoro no paznemny 15
Pa3nen 3. DjeKTpOMarHuTHOE MOJIe U 3JIEKTPOMATHHUTHBIE BOJTHBI

6
3.1 DNEeKTPOMarHuTHOE MOJI€ U AJIEKTPOMArHUTHBIE BOJIHBI
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

6
4.1 3aKOHBI pacIpoOCTPaHEHUS CBETA

6
4.2 JIuH3BI U ONTUYECKUE TPUOOPHI

3
4.3 Pasnoxxenue 6enoro ceera B CEKTP
Hroro no paszneny 15
Pa3zaen 5. KBanToBble sIBJIEHUA

4
5.1 Hcnyckanne u MoronieHue cBeTa aToMOM

6
5.2 CrtpoeHune aTOMHOTO siipa

7
5.3 SnepHble peakuuu
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Uroro no pazgeny

17

Pa3nes 6. [loBToOpuTe1bHO-00001IIAK0IMI MOYJIb

6.1 [ToBTOpenHue u 06odIIeHNE coepKaHUs Kypca (U3UKH 32 9
7-9 xnace
Wroro no pazueny 9
102

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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